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Strem Chemicals, Inc., established in 1964, is an employee-owned company that manufactures and 
markets specialty chemicals of high purity.  Strem has been providing metal catalysts for synthetic 
organic chemistry research and fine chemical production for over fifty years. 

Metal catalysts provide pathways to both chiral and achiral products. Our complete line of metal-
containing homogeneous catalysts and organocatalyst products are presented in this booklet. For 
many of these items, Strem is the first and only commercial supplier. Our licenses allow us to provide 
this technology for R&D and commercial applications.  We have continued to add to this product 
line in order to better serve our customers and allow them to achieve their research and commercial 
objectives.  Many of these items are also available in multi-kilogram quantities.  

At Strem, we also offer a variety of metals, inorganics, ligands, nanomaterials and CVD/ALD precursors. 
Most of our products are of high purity, typically at 99%, while some are as high as 99.9999% metals 
purity. We continually seek to add to our product line by providing new technologies from around the 
globe.  We have licensing agreements with industry and academia, which allow easier access to these 
patent-protected products for our customers. We look forward to continued growth in order to best 
serve our customers’ needs with the quality and service they can trust from Strem.

As part of our ongoing commitment to quality, we have achieved ISO 9001 certification for the Quality 
Management System (QMS) at our corporate headquarters in Newburyport, Massachusetts.

***
Our other booklets, which focus on applications and product classes, are available in print per request 
and also as PDFs on our website.  Below is a list of current booklet titles that are available.  Please also 
check our Product Resources online to find additional literature offerings such as The Strem Chemiker, 
our technical publication, and product literature sheets.
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Glossary of Terms
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Specific rotation
Atomic Absorption Standard
Conforms to American Chemical Society specifications
Product may chemically react with atmospheric oxygen or carbon dioxide 
at ambient conditions.  Handle and store under an inert atmosphere of 
nitrogen or argon.
Ampouled
Boiling point in °C at 760mm, unless otherwise noted
Density
Decomposes
Electronic Grade, suitable for electronic applications
Flash point in °F
Granular
Product may chemically degrade if stored for prolonged periods of time at 
ambient temperatures or higher. Store at 5°C or lower.
Unspecified water content which may vary slightly from lot to lot
Product may absorb water if exposed to the atmosphere for prolonged 
periods of time (dependent on humidity and temperature). Handle and 
store under an inert atmosphere of nitrogen or argon.
Product may chemically degrade if exposed to light
Liquid
Melting point in °C
Product may chemically react with water. Handle and store under an inert 
atmosphere of nitrogen or argon.
Suitable as a Nuclear Magnetic Resonance reference standard
For optical applications
Powder
Used to prepare reference standards and standardize volumetric solutions
Product has a minimum purity of 99.99% (metals basis)
A grade higher than technical, often used where there are no official 
standards
Pore volume
Product may spontaneously ignite if exposed to air at ambient conditions
High purity material, generally used in the laboratory for detecting,
measuring, examining or analyzing other substances
Rare Earth Oxides. Purity of a specific rare-earth metal expressed as a
percentage of total rare-earths oxides.
Surface area
Product should be stored at -18°C or 4°C, unless otherwise noted (see 
product details)
Sublimes
A high purity, analyzed grade, suitable for preparing superconductors
Technical grade for general industrial use
Suitable for Thin Layer Chromotography
Vapor pressure mm of Hg
Crystalline

Chemical purity
Metals purity

..........

..........
is reported after the chemical name, e.g. Ruthenium carbonyl, 99%
is reported in parentheses with the respective element, e.g. Gallium (III) 
bromide, anhydrous, granular (99.999%-Ga) PURATREM where
100% minus the metal purity is equal to the maximum allowable 
percentage of trace metal impurity

About Purity
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Notable References & Review Articles
Palladium-catalyzed reactions have become increasingly important in the field of organic synthesis. Among the most important 
are Heck arylations and vinylations, additions to π-allyls (Tsuji-Trost reaction) and cross-coupling reactions such as Suzuki, Stille, 
Negishi, Sonogashira and aromatic carbon-heteroatom bond-forming procedures. Given below is a compilation of some review 
articles and general references.

Trialkylphosphines: (a) Fu, G. Acc. Chem. Res. 2008, 41, 1555. (b) Fleckenstein, C. A.; Plenio, H. Chem. Soc. Rev. 2010, 39, 694-711.
N-heterocyclic carbenes: (a) Marion, N.; Nolan, S. Acc. Chem. Res. 2008, 41, 1440. (b) Kantchev, E. A. B.; O’Brien, C. J.; 
Organ, M. G. Angew. Chem. Int. Ed. 2007, 46, 2768. (c) Chartoire, A.; Nolan, S. P., Ch. 4 in New Trends in Cross-Coupling: 
Theory and Applications, The Royal Society of Chemistry: 2015; pp 139-227. (d) Hopkinson, M. N.; Richter, C.; Schedler, M.; 
Glorius, F., Nature 2014, 510, 485-496.
Dialkylbiarylphosphines: (a) Martin, R.; Buchwald, S. L. Acc. Chem. Res. 2008, 41, 1461. (b) Bruneau, A.; Roche, M.; Alami, 
M.; Messaoudi, S. ACS Catalysis 2015, 5,1386.
Heck Coupling Procedures
The Mizoroki-Heck Reaction, Ostreich, M. Ed.; John Wiley & Sons: United Kingdom, 2009.
Knowles, J. P.; Whiting, A. Org. Biomol. Chem. 2007, 5, 31.
Alonso, F.; Beletskaya, I. P.; Yus, M. Tetrahedron 2005, 61, 11771.
Bräse, S.; de Meijere, A. Ch 5 in Metal-Catalyzed Cross-Coupling Reactions 2nd Ed. de Meijere, A., Diederich, F., Eds.; Wiley-
VCH: Weinheim, 2004.
Bräse, S.; de Meijere, A. Ch. 8 in Metal-Catalyzed Cross-Coupling Reactions and More. de Meijere, A., Bräse, S., Oesteich, M., 
Eds. ; Wiley-VCH: Weinheim, 2014, pp 533-637.
Beletskaya, I. P.; Cheprakov, A. V. Chem. Rev. 2000, 100, 3009.
Beletskaya, I. P.; Cheprakov, A. V. Ch. 9 in New Trends in Cross-Coupling: Theory and Applications; Colacet, T., Ed.; The Royal 
Society of Chemistry: United Kingdom 2015, pp 355-461.
π-allyl Additions
Falciola, C. A.; Alexakis, A. Eur. J. Org. Chem. 2008, 3765.
Lu, Z.; Ma, S.; Angew. Chem. Int. Ed. 2008, 47, 258.
Patil, N. T.; Yamamoto, Y. Top. Organomet. Chem. 2006, 19, 91.
Kazmaier, U., Pohlman, M. Ch. 9 in Metal-Catalyzed Cross-Coupling Reactions (see above), 2004.
Trost, B. M., Crawley, M. L. Chem. Rev. 2003, 103, 2921.
Bayer, A.; Kazmaier, U. Ch. 8 in Metal-Catalyzed Cross-Coupling Reactions and More. de Meijere, A., Bräse, S., Oesteich, M., 
Eds.; Wiley-VCH: Weinheim, 2014, pp 925-969.
Suzuki Coupling
Valente, C.; Organ, M. G., The Contemporary Suzuki–Miyaura Reaction. In Boronic Acids, Hall, D. J., Ed.; Wiley-VCH Verlag 
GmbH & Co. KGaA: 2011; pp 213-262.
Martin, R.; Buchwald, S. L. Acc. Chem. Res. 2008, 41, 1461.
Molander, G.; Ellis, N. Acc. Chem. Res. 2007, 40, 275.
Baudoin, O. Eur. J. Org. Chem. 2005, 4223.
Bellina, F.; Carpita, A.; Rossi, R. Synthesis 2004, 15, 2419.
Miyaura, N. Ch 2 in Metal-Catalyzed Cross-Coupling Reactions (see above), 2004.
Miyaura, N. Top. Curr. Chem. 2002, 219, 11.
Stille Coupling
Espinet, P.; Echavarren, A. M. Angew. Chem. Int. Ed. 2004, 43, 4704.
Mitchell, T. N. Ch 3 in Metal-Catalyzed Cross-Coupling Reactions (see above), 2004.
Fugami, K.; Kosugi, M. Top. Curr. Chem. 2002, 219, 87.
Farina, V., Krishnamurthy, V., Scott, W. The Stille Reaction, Wiley-Interscience: New York, 1998.
Martín-Matutue, B.; Szabó, K. J., Mitchell, T. N. Ch. 6 in Metal-Catalyzed Cross-Coupling Reactions and More. de Meijere, A., 
Bräse, S., Oesteich, M., Eds.; Wiley-VCH: Weinheim, 2014, pp 423-465.
Negishi Coupling
Valente, C.; Calimsiz, S.; Hoi, K. H.; Mallik, D.; Sayah, M.; Organ, M. G. Angew. Chem. Int. Ed. 2012, 51, 3314.
Knochel, P.; Schade, M. A.; Bernhardt, S.; Manolikakes, G.; Metzger, A.; Piller, F. M.; Rohbogner, C. J.; Mosrin, M. Beilstein 
J. Org. Chem. 2011, 7, 1261.
Negishi, E.-I., Zeng, X., Tan, Z., Qian, M., Hu, Q., Huang, Z. Ch 15 in Metal-Catalyzed Cross-Coupling Reactions (see above) 2004.
Knochel, P., Calaza, M. I., Hupe, E. Ch 11 in Metal-Catalyzed Cross-Coupling Reactions (see above), 2004.
Xu, S.; Kamada, H.; Kim, E. H.; Oda, A.; Negishi, E.-I. Ch. 3 in Metal-Catalyzed Cross-Coupling Reactions and More. de Meijere, 
A., Bräse, S., Oesteich, M., Eds.; Wiley-VCH: Weinheim, 2014, pp 133-278.
Sonogashira Coupling
Chincilla, R.; Najera, C. Chem. Soc. Rev. 2011, 40, 5084.
Chinchilla, R.; Najera, C. Chem. Rev. 2007, 107, 874.
Doucet, H.; Hierso, J-C. Angew. Chem. Int. Ed. 2007, 46, 834.
Marsden, J. A., Haley, M. M. Ch 6 in Metal-Catalyzed Cross-Coupling Reactions (see above), 2004.
Schaub, T. A.; Kivala, M. Ch. 9 in Metal-Catalyzed Cross-Coupling Reactions and More. de Meijere, A., Bräse, S., Oesteich, M., 
Eds.; Wiley-VCH: Weinheim, 2014; pp 665-745.
Aromatic Carbon-Heteroatom Bond-Forming Reactions
Surry, D. S.; Buchwald, S. L. Chem. Sci. 2011, 2, 27.
Surry, D. S.; Buchwald, S. L. Chem. Sci. 2010, 1, 13.
Hartwig, J. F. Acc. Chem. Res. 2008, 41, 1534.
Evano, G.; Blanchard, N.; Toumi, M. Chem Rev. 2008, 108, 3054.
Buchwald, S. L.; Mauger, C.; Mignani, G.; Scholz, U. Adv. Synth. Catal. 2006, 348, 23.
Beletskaya, I. P. Pure Appl. Chem. 2005, 77, 2021.
Jiang, L., Buchwald, S. L. Ch 13 in Metal-Catalyzed Cross-Coupling Reactions (see above), 2004
Schlummer, B.; Scholz, U. Adv. Synth. Catal. 2004, 346, 1599.
Ley, S. V.; Thomas, A. W. Angew. Chem. Int. Ed. 2003, 42, 5400.
Hartwig, J. F. in Handbook on Organopalladium Chemistry for Organic Synthesis (see above), 2002
Beletskaya, I. P.; Cheprakov, A. V. The Complementary Competitors: Palladium and Copper in C–N Cross-Coupling Reactions.
Organometallics 2012, 31, 7753-7808.
Paradies, J. Ch. 13 in Metal-Catalyzed Cross-Coupling Reactions and More. de Meijere, A., Bräse, S., Oesteich, M., Eds.; 
Wiley-VCH: Weinheim, 2014; pp 995-1060.
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phenyl-2-yl)palladium(II), min. 98% [DavePhos Palladacycle Gen. 2]...................................... 131
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palladium(II), min. 98% [DPPF Palladacycle Gen. 3]................................................................ 154
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palladium(II), 98% [NiXantphos Palladacycle Gen. 3]............................................................... 155
46-0340 Methanesulfonato[2-bis(3,5-di(trifluoromethyl)phenylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-

propyl-1,1’-biphenyl](2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% 
[JackiePhos Palladacycle Gen. 3]............................................................................................. 156

46-0278 Methanesulfonato(diadamantyl-n-butylphosphino)-2’-amino-1,1’-biphenyl-2-yl)palladium(II) 
dichloromethane adduct, min. 95% [cataCXium® A Palladacycle Gen. 3]................................ 157

46-0480 Methanesulfonato[2-(di-1-adamantylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphe-
nyl](2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [AdBrettPhos Palladacycle Gen. 3]....... 157

46-0935 Methanesulfonato{N-[2-(di-1-adamantylphosphino)phenyl]morpholine}(2’-amino-1,1’-biphenyl-
2-yl)palladium(II) dichloromethane adduct,  min. 98%  [Mor-Dalphos Palladacycle Gen. 3]......... 157

46-0940 Methanesulfonato{N-[2-(di-1-adamantylphosphino)phenyl]morpholine}(2’-methylamino-1,1’-bi-
phenyl-2-yl)palladium(II) dichloromethane adduct,  min. 98%  [MorDalphos Palladacycle Gen. 4]. 158

46-0365 Methanesulfonato[di-t-butyl(n-butyl)phosphine](2’-amino-1,1’-biphenyl-2-yl)palladium(II) 
dichloromethane adduct, min. 98% [P(t-Bu)2(n-Bu) Palladacycle Gen. 3]................................ 159

46-0358 Methanesulfonato(di-t-butylneopentylphosphine)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [DTBNpP Palladacycle Gen. 3]................................................................................. 159

46-0357 Methanesulfonato(2-di-t-butylphosphino-1,1’-binaphthyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II),  min. 95% [TrixiePhos Palladacycle Gen. 3]........................................................ 159

46-0325 Methanesulfonato(2-(di-t-butylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), dichloromethane adduct, min. 98%
[t-BuBrettPhos Palladacycle Gen. 3]......................................................................................... 160

46-2135 Methanesulfonato[2-(di-t-butylphosphino)-2’-(N,N-dimethylamino)-1,1’-biphenyl](2’-amino-
1,1’-biphenyl-2-yl)palladium(II) dichloromethane adduct,  min. 98% [t-BuDavePhos 
Palladacycle Gen. 3]................................................................................................................. 161

46-0335 Methanesulfonato(2-(di-t-butylphosphino)-3-methoxy-6-methyl-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [RockPhos Palladacycle Gen. 3]................ 162

46-2163 Methanesulfonato(2-di-t-butylphosphino-3,4,5,6-tetramethyl-2’,4’,6’-tri-i-propylbiphenyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II),  min. 95% [Me4 t-ButylXPhos Palladacycle Gen. 3]... 163

46-0323 Methanesulfonato(2-di-t-butylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-bi-
phenyl-2-yl)palladium(II), min. 98% [t-BuXPhos Palladacycle Gen. 3]...................................... 163

46-0330 Methanesulfonato(2-di-t-butylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-methylamino-1,1’-
biphenyl-2-yl)palladium(II) dichloromethane adduct, min. 98% [t-BuXphos Palladacycle Gen. 4]... 164
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Amination
46-0980 Methanesulfonato(2-dicyclohexylphosphino-1,1’-biphenyl)(2’-methylamino-1,1-biphenyl-2-

yl)]palladium(II) dichloromethane adduct, min. 98% CyJohnphos Palladacycle Gen. 4........... 164
46-0487 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-bis(dimethylamino)-1,1’-biphenyl)

(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 98% [CPhos Palladacycle Gen. 3].......................... 164
46-0318 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-biphenyl)(2’-amino-1,1’-

biphenyl-2-yl)palladium(II) dichloromethane adduct min. 98% [SPhos Palladacycle Gen. 3]... 165
46-0380 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-biphenyl)(2’-methylamino-1,1’-bi-

phenyl-2-yl)palladium(II) dichloromethane adduct min. 98% [SPhos Palladacycle Gen. 4]............... 165
46-0322 Methanesulfonato(2-dicyclohexylphosphino-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)

(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [BrettPhos Palladacycle Gen. 3]............. 165
46-0333 Methanesulfonato(2-dicyclohexylphosphino-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)

(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [BrettPhos Palladacycle Gen. 4].. 166
46-0237 Methanesulfonato[2-(dicyclohexylphosphino)-2’-(N,N-dimethylamino)-1,1’-biphenyl](2’-amino-

1,1’-biphenyl-2-yl)palladium(II) CH2Cl2 adduct, min. 98% [DavePhos Palladacycle Gen. 3]........ 166
46-0314 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-di-i-propoxy-1,1’-biphenyl)(2’-amino-1,1’-

biphenyl-2-yl)palladium(II), min. 98% [RuPhos Palladacycle Gen. 3]....................................... 167
46-0395 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-di-i-propoxy-1,1’-biphenyl)

(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [RuPhos Palladacycle Gen. 4]..... 168
46-0353 Methanesulfonato{(R)-(-)-1-[(S)-2-(dicyclohexylphosphino)ferrocenyl]ethyldi-t-butylphos-

phine}(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [Josiphos Palladacycle Gen. 3]..... 168
46-0320 Methanesulfonato(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-

biphenyl-2-yl)palladium(II) dichloromethane adduct, min. 98%  [Xphos Palladacycle Gen. 3]. 168
46-0327 Methanesulfonato(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)

(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [XPhos Palladacycle Gen. 4]........ 169
46-0348 Methanesulfonato[2-diethylphosphino-2’,6’-bis(dimethylamino)-1,1-biphenyl](2’-amino-1,1’-

biphenyl-2-yl)palladium(II), min. 98% [EtCPhos Palladacycle Gen. 3]...................................... 169
46-0345 Methanesulfonato{[4-(N,N-dimethylamino)phenyl]di-t-butylphosphino}(2’-amino-1,1’-

biphenyl-2-yl)palladium(II), min. 98% [Amphos Palladacycle Gen. 3]....................................... 170
46-0957 Methanesulfonato[9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene][2’-amino-1,1’-

biphenyl]palladium(II) dichloromethane adduct, min. 98% [Xantphos Palladacycle Gen. 3]..... 170
46-0388 Methanesulfonato[9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene](2’-methylamino-1,1’-

biphenyl-2-yl)palladium(II), 98% [Xantphos Palladacycle Gen. 4]............................................. 171
46-0392 Methanesulfonato(1,3,5,7-tetramethyl-8-phenyl-2,4,6-trioxa-8-phosphaadamantane)(2’-ami-

no-1,1’-biphenyl-2-yl)palladium(II) dichloromethane adduct, min. 98% 
[MeCgPPh Palladacycle Gen. 3]............................................................................................... 171

46-0387 Methanesulfonato(tri-t-butylphosphino)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[P(t-Bu)3 Palladacycle Gen. 3]................................................................................................... 172

46-0385 Methanesulfonato(tri-t-butylphosphino)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[P(t-Bu)3 Palladacycle Gen. 4]................................................................................................... 172

46-0239 Methanesulfonato(tricyclohexylphosphine)(2’-amino-1,1’-biphenyl-2-yl)palladium(II) 
dichloromethane adduct,  min. 98% [PCy3 Palladacycle Gen. 3].............................................. 173

46-0379 Methanesulfonato(tricyclohexylphosphino)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[PCy3 Palladacycle Gen. 4].............................................................................................................. 173

46-1780 Palladium(II) acetate, min. 98% (99.9+%-Pd)........................................................................... 174
46-1781 Palladium(II) acetate, 99+% (99.95+%-Pd)............................................................................... 174
46-3000 Tris(dibenzylideneacetone)dipalladium(0)................................................................................. 178
46-3010 Tris(dibenzylideneacetone)dipalladium(0)  chloroform adduct.................................................. 179
45-0190 1,4-Bis(diphenylphosphino)butane(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, 

dichloromethane adduct, min. 98%........................................................................................... 198
45-0380 Chloro(1,5-cyclooctadiene)rhodium(I) dimer, 98%.................................................................... 204
44-0085 Carbonylchlorohydridotris(triphenylphosphine)ruthenium(II), 99%........................................... 236
44-0102 Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((R)-dtbm-segphos®)]Cl..... 241
44-0103 Chloro{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-dtbm-segphos®)]Cl..... 242
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Amination
44-0098 Chloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}(p-cymene)

ruthenium(II) chloride [RuCl(p-cymene)((R)-dm-segphos®)]Cl................................................. 247
44-0099 Chloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}(p-cymene)

ruthenium(II) chloride [RuCl(p-cymene)((S)-dm-segphos®)]Cl................................................. 247
44-0525 Chlorocarbonylhydrido[4,5-bis-(di-i-propylphosphinomethyl) acridine] ruthenium(II), 

min.98% Milstein Acridine Catalyst........................................................................................... 249
44-0181 Diacetato{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}ruthenium(II) Ru(OAc)2[(S)-dtbm-segphos®]...................................................... 258
44-0180 Diacetato{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}ruthenium(II) Ru(OAc)2[(R)-dtbm-segphos®]...................................................... 257
44-0176 Diacetato{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}ruthenium(II) 

Ru(OAc)2[(S)-dm-segphos®]..................................................................................................... 261
44-0174 Diacetato{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}ruthenium(II) 

Ru(OAc)2[(R)-dm-segphos®]..................................................................................................... 260
44-0215 Dichloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}[(2S)-(+)-1,1-

bis(4-methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(S)-dm-segphos®]
[(S)-daipen]................................................................................................................................ 273

44-0214 Dichloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}[(2R)-(-)-1,1-
bis(4-methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(R)-dm-segphos®]
[(R)-daipen]............................................................................................................................... 273

44-0229 Dichloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}[(1S,2S)-(-)-1,2-di-
phenylethylenediamine]ruthenium(II) RuCl2[(S)-dm-segphos®][(S,S)-dpen]............................ 274

44-0228 Dichloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}
[(1R,2R)-(+)-1,2-diphenylethylenediamine]ruthenium(II) RuCl2[(R)-dm-segphos®]
[(R,R)-dpen]............................................................................................................................... 273

44-0510 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3].................................................. 283

44-0511 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl]diruthenate(II) [NH2Me2][{RuCl((S)-binap)}2(µ-Cl)3].................................................. 285

44-0780 1-Hydroxytetraphenylcyclopentadienyl(tetraphenyl-2,4-cyclopentadien-1-one)-µ-
hydrotetracarbonyldiruthenium(II), 98% SHVO’S CATALYST................................................... 288

44-1850 Ruthenium carbonyl, 99%......................................................................................................... 290
39-1500 Tris[N,N-bis(trimethylsilyl)amide]yttrium(III), min. 98% (99.9%-Y) (REO)................................. 311

Aziridination
29-4050 Chloro[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]copper(I), 98%................................... 24
29-5000 Copper(II) trifluoromethanesulfonate, 98% (Copper triflate)..................................................... 26
29-5001 Copper(II) trifluoromethanesulfonate, 99% (99.9%-Cu) (Copper triflate).................................. 27
45-1730 Rhodium(II) acetate dimer, 99%................................................................................................ 213

Carbon-carbon bond formation-Cross coupling
27-0478 1,2-Bis(diphenylphosphino)ethanedichlorocobalt(II), min. 97%................................................ 15
27-0554 Dichloro[1,1’-bis(diphenylphosphino)ferrocene]cobalt(II), 99%................................................. 20
29-4050 Chloro[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]copper(I), 98%................................... 24
29-0225 Copper(I) bromide, dimethyl sulfide complex, 99%................................................................... 25
29-6700 Tetrakis(acetonitrile)copper(I) hexafluorophosphate, 98+%...................................................... 29
28-0010 Bis(1,5-cyclooctadiene)nickel (0), 98+%................................................................................... 91
28-0091 Bis(tricyclohexylphosphine)nickel(II) chloride, 99%.................................................................. 94
28-0095 Bis(triphenylphosphine)nickel(II) chloride, 99%........................................................................ 95
28-1095 Chloro(cyclopentadienyl){1,3-bis[2-(diphenylmethyl)-4,6-dimethylphenyl]1H-imidazolium}

nickel(II)..................................................................................................................................... 98
28-0165 Chloro(2-methylphenyl)(N,N,N’,N’-tetramethyl-1,2-ethylenediamine)nickel(II), 99% (contains 

about 5% o-chlorotoluene) NiCl(o-tolyl)(TMEDA)..................................................................... 99



info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com vii

Carbon-carbon bond formation-Cross coupling
28-0500 Dichloro[1,1’-bis(diphenylphosphino)ferrocene]nickel(II), 98%................................................. 99
07-0299 1,3-Bis(2,4,6-trimethylphenyl)imidazolium chloride, min. 97%.................................................. 105
46-0039 Allylchloro[1,3-bis(2,6-di-i-propylphenyl)-4,5-dihydroimidazol-2-ylidene]palladium(II), 97%..... 115
46-0040 Allylchloro[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]palladium(II), 98%........................ 115
46-0045 Allylchloro[1,3-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene]palladium(II), 98%....................... 115
46-0100 Allylpalladium chloride dimer, min. 98%.................................................................................... 116
46-0210 Bis(dibenzylideneacetone)palladium(0).................................................................................... 118
46-0220 1,3-Bis(2,6-di-i-propylphenyl)imidazol-2-ylidene(1,4-naphthoquinone)palladium(0) dimer, 96%..... 121
46-0252 Bis(tri-t-butylphosphine)palladium(0), 98%............................................................................... 123
46-0265 1,3-Bis(2,4,6-trimethylphenyl)imidazol-2-ylidene(1,4-naphthoquinone)palladium(0) dimer, 96%.... 125
46-0367 Chloro{[BrettPhos][2-(2-aminoethylphenyl]palladium(II)]}/[BrettPhos] admixture 

(molar PdP/P = 1:1)................................................................................................................... 126
46-0435 Chloro(1-t-butylindenyl)[2-(dicyclohexylphosphino)-2’,6’-dimethoxy-1,1’-biphenyl]palladium(II)...... 126
46-0440 Chloro(1-t-butylindenyl)[2-(dicyclohexylphosphino)-2’,6’-di-i-propoxy-1,1’-biphenyl]palladium(II)... 127
46-0437 Chloro(1-t-butylindenyl)[2-(dicyclohexylphosphino)-2’,4’,6’-tri-i-propyl-1,1’-biphenyl]palladium(II).. 127
46-0815 Chloro(1-t-butylindenyl)[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-yl]palladium(II), 98%............ 127
46-0364 Chloro{[t-BuXPhos][2-(2-aminoethylphenyl]palladium(II)}/[t-BuXPhos] admixture 

(molar PdP/P = 1:1)................................................................................................................... 128
46-0264 Chloro(2-di-t-butylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)[2-(2-aminoethyl)phenyl] 

palladium(II), min. 98% [t-BuXPhos Palladacycle Gen. 1]........................................................ 128
46-0283 Chloro(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl) 

palladium(II) min. 98% [SPhos Palladacycle Gen. 2]................................................................ 129
46-0269 Chloro(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-biphenyl)[2-(2-aminoethylphenyl)]

palladium(II) methyl-t-butylether adduct, min. 98% [SPhos Palladacycle Gen. 1].................... 129
46-0292 Chloro(2-dicyclohexylphosphino-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-

1,1’-biphenyl-2-yl)palladium(II), min. 98% [BrettPhos Palladacycle Gen. 2]............................. 130
46-0267 Chloro[2-(dicyclohexylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl][2-(2-

aminoethyl)phenyl]palladium(II), min. 98% [BrettPhos Palladacycle Gen. 1]............................ 130
46-0232 Chloro[2-(dicyclohexylphosphino)-2’-(N,N-dimethylamino)-1,1’-biphenyl](2’-amino-1,1’-

biphenyl-2-yl)palladium(II), min. 98% [DavePhos Palladacycle Gen. 2]................................... 131
46-0286 Chloro(2-dicyclohexylphosphino-2’,6’-di-i-propoxy-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-

yl)palladium(II), min. 98% [RuPhos Palladacycle Gen. 2]......................................................... 131
46-0266 Chloro(2-dicyclohexylphosphino-2’,6’-di-i-propoxy-1,1’-biphenyl)[2-(2-aminoethylphenyl)]

palladium(II),  methyl-t-butylether adduct, min. 98% [RuPhos Palladacycle Gen. 1]................ 132
46-0281 Chloro(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-

yl) palladium(II), min. 98% [XPhos Palladacycle Gen. 2].......................................................... 132
46-0268 Chloro(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)[2-(2-aminoethyl)phenyl] 

palladium(II) methyl-t-butylether adduct, min. 98% [XPhos Palladacycle Gen. 1].................... 133
46-0342 Chloro{[4-(N,N-dimethylamino)phenyl]di-t-butylphosphino}(2’-amino-1,1’-biphenyl-2-yl)

palladium(II), min. 98% [Amphos Palladacycle Gen. 2]............................................................ 134
46-0270 Chloro(di-2-norbornylphosphino)(2’-dimethylamino-1,1’-biphenyl-2-yl)palladium(II), min. 97%....... 135
46-0274 Chloro[(1,2,3-η)-3-phenyl-2-propenyl][1,3-bis(2,6-di-i-propylphenyl)-4,5-dihydroimidazol-2-

ylidene]palladium(II), min. 97%................................................................................................. 138
46-0276 Chloro[(1,2,3-η)-3-phenyl-2-propenyl][1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]

palladium(II), min. 97%.............................................................................................................. 138
46-0366 Chloro{[RuPhos][2-(2-aminoethylphenyl]palladium(II)}/[RuPhos] admixture (molar PdP/P = 1:1)... 138
46-0369 Chloro{[S-Phos][2-(2-aminoethylphenyl]palladium(II)}/[S-Phos] admixture (molar PdP/P = 1:1)..... 139
46-0285 Cyclopentadienyl[(1,2,3-n)-1-phenyl-2-propenyl]palladium(II), 98%......................................... 139
46-0355 Di-µ-bromobis(tri-t-butylphosphino)dipalladium(I)..................................................................... 141
46-0370 Dichlorobis(acetonitrile)palladium(II), 99%................................................................................ 142
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Carbon-carbon bond formation-Cross coupling
46-0400 Dichlorobis(benzonitrile)palladium(II), 99%............................................................................... 143
46-0825 Dichlorobis{[4-(N,N-dimethylamino)phenyl]di-t-butylphosphino}palladium(II), min. 98% 

PdAmphos................................................................................................................................. 145
46-0450 Dichloro 1,1’-bis(diphenylphosphino)ferrocene palladium (II) dichloromethane, 99%.............. 146
46-0460 Dichloro[1,1’-bis(di-i-propylphosphino)ferrocene]palladium(II), 99%......................................... 148
46-0530 trans-Dichlorobis(triphenylphosphine)palladium(II), 99% (99.9+%-Pd)..................................... 150
46-0959 Methanesulfonato[4,6-bis(diphenylphosphino)phenoxazine](2’-amino-1,1’-biphenyl-2-yl)

palladium(II), 98% [NiXantphos Palladacycle Gen. 3]............................................................... 155
46-0340 Methanesulfonato[2-bis(3,5-di(trifluoromethyl)phenylphosphino)-3,6-dime-

thoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl](2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% 
[JackiePhos Palladacycle Gen. 3]............................................................................................. 156

46-0365 Methanesulfonato[di-t-butyl(n-butyl)phosphine](2’-amino-1,1’-biphenyl-2-yl)palladium(II) 
dichloromethane adduct, min. 98% [P(t-Bu)2(n-Bu) Palladacycle Gen. 3]................................ 159

46-0325 Methanesulfonato(2-(di-t-butylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), dichloromethane adduct, min. 98%
[t-BuBrettPhos Palladacycle Gen. 3]......................................................................................... 160

46-0335 Methanesulfonato(2-(di-t-butylphosphino)-3-methoxy-6-methyl-2’,4’,6’-tri-i-propyl-1,1’-biphe-
nyl)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [RockPhos Palladacycle Gen. 3]....... 162

46-0323 Methanesulfonato(2-di-t-butylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-bi-
phenyl-2-yl)palladium(II), min. 98% [t-BuXPhos Palladacycle Gen. 3]...................................... 163

46-0487 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-bis(dimethylamino)-1,1’-biphenyl)(2’-ami-
no-1,1’-biphenyl-2-yl)palladium(II), 98% [CPhos Palladacycle Gen. 3]..................................... 164

46-0318 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-biphenyl)(2’-amino-1,1’-bi-
phenyl-2-yl)palladium(II) dichloromethane adduct min. 98% [SPhos Palladacycle Gen. 3]...... 165

46-0380 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-biphenyl)(2’-methylamino-1,1’-bi-
phenyl-2-yl)palladium(II) dichloromethane adduct min. 98% [SPhos Palladacycle Gen. 4] 165

46-0322 Methanesulfonato(2-dicyclohexylphosphino-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
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Carbon-carbon bond formation-General
13-5801 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]aluminum(III) 

chloride, 98%............................................................................................................................. 2
13-5800 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]aluminum(III) 

chloride, 98%............................................................................................................................. 1
24-0180 Chromium carbonyl, sublimed, 99%.......................................................................................... 13
24-0850 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]chromium(III) 

chloride...................................................................................................................................... 13
24-0851 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]chromium(III) 

chloride...................................................................................................................................... 14
27-0478 1,2-Bis(diphenylphosphino)ethanedichlorocobalt(II), min. 97%................................................ 15
27-1050 Chlorotris(triphenylphosphine)cobalt(I), min. 98%.................................................................... 15
27-0400 Cobalt carbonyl (Dicobalt octacarbonyl) (Stabilized with 1-5% hexanes)................................. 16
27-0525 (1R,2R)-(-)-1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)cobalt(II)................... 19
27-0526 (1S,2S)-(+)-1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)cobalt(II)................... 20
27-1950 Tetracobalt dodecacarbonyl, min. 98%..................................................................................... 21
29-4050 Chloro[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]copper(I), 98%................................... 24
29-5000 Copper(II) trifluoromethanesulfonate, 98% (Copper triflate)..................................................... 26
29-5001 Copper(II) trifluoromethanesulfonate, 99% (99.9%-Cu) (Copper triflate).................................. 27
29-6720 Trifluoromethyl(1,10-phenanthroline) copper(I), 95% Trifluoromethylator®.............................. 30
29-2955 Tris(triphenylphosphine)(trifluoromethyl)copper(I), 99%........................................................... 31
79-0300 1,3-Bis(2,6-di-i-propylphenyl)imidazol-2-ylidene(acetonitrile)gold(I) tetrafluoroborate, 95%..... 33
79-0245 [1,3-Bis(2,6-di-i-propylphenyl)imidazol-2-ylidene][bis(trifluoromethanesulfonyl)imide]gold(I), 

min. 95%................................................................................................................................... 33
79-0205 1,3-Bis(2,6-di-i-propylphenyl)imidazol-2-ylidenegold(I) hydroxide, min. 97%........................... 35
79-1230 Chloro{1,3-bis[2,6-bis(1-methylethyl)phenyl]-1,3-dihydro-4,5-dimethyl-2H-imidazol-2-

ylidene}gold(I), 98% IPrMeAuCl................................................................................................ 37
79-0340 Chloro[2-(di-t-butylphosphino))-1,1’-biphenyl]gold(I), 99%........................................................ 39
79-0343 Chloro[2-(dicyclohexylphosphino)-2’-(N,N-dimethylamino))-1,1’-biphenyl]gold(I), 98%............ 42
79-0740 Chlorotri-t-butylphosphinegold(I), 99%...................................................................................... 43



Visit strem.com for new product announcements.x

Carbon-carbon bond formation-General
79-0352 2-(Di-t-butylphosphino))-1,1’-biphenyl(acetonitrile)gold(I) hexafluoroantimonate, 99%............ 44
79-3615 Triphenylphosphinegold(I) bis(trifluoromethanesulfonyl)imidate, min. 98%.............................. 48
77-0453 (2,2’-Bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2-pyridinyl-kN)phenyl-kC]iridium(III) 

hexafluorophosphate, 99%........................................................................................................ 53
77-0465 (2,2’-Bipyridine)bis[2-pyridinyl-kN)phenyl-kC]iridium(III) hexafluorophosphate, 99%............... 55
77-0225 Bis(1,5-cyclooctadiene)iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 98%............... 56
77-5074 [(R)-(+)-5,5’-Bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole][4-cyano-3-

nitrobenzenecarboxylato][1,2,3-n-2-propenyl]iridium(III), min. 97%.......................................... 56
77-5075 [(S)-(-)-5,5’-Bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole][4-cyano-3-

nitrobenzenecarboxylato][1,2,3-η-2-propenyl]iridium(III), min. 97%.......................................... 57
77-0425 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2-pyridinyl-kN)phenyl-kC]

iridium(III) hexafluorophosphate, 99%....................................................................................... 65
77-0410 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[2-(2-pyridinyl-kN)phenyl-kC]iridium(III) 

hexafluorophosphate, 99%........................................................................................................ 65
77-1060 Dichloro(pentamethylcyclopentadienyl)iridium(III) dimer, 98%.................................................. 66
77-0468 Di-µ-chlorotetrakis[3,5-difluoro-2-[5-trifluoromethyl-2-pyridinyl-kN)phenyl-kC]diiridium(III), 99%.... 66
26-0923 Dichloro[1,2-bis(diphenylphosphino)ethane]iron(II), 98%......................................................... 75
26-1410 (R)-(+)-4-Dimethylaminopyrindinyl(pentaphenylcyclopentadienyl)iron, min. 98% (R)-C5Ph5-

DMAP............................................................................................................................................... 76
26-3700 (R)-(+)-4-Pyrrolidinopyrindinyl(pentamethylcyclopentadienyl) iron, min. 98% (R)-PPY*........... 79
26-3701 (S)-(-)-4-Pyrrolidinopyrindinyl(pentamethylcyclopentadienyl)iron, min. 98% (S)-PPY*............. 79
96-3660 Solvias Josiphos Nickel Catalyst Kit..........................................................................................  
57-0201 Di-[3-((S)-2,2’-dihydroxy-1,1’-binaphthylmethyl)]ether, lanthanum(III) salt, tetrahydrofuran 

adduct SCT-(S)-BINOL.............................................................................................................. 80
57-1250 Tris[N,N,N,N-tetramethylguanidinium][tris(1S)-(1,1’-binaphalene)-2,2’-diolato]lanthanate 

La-HTMG-B............................................................................................................................... 80
03-2010 Lithium tris(S-(-)-1,1’-binaphthyl-2,2’-diolato)yttrate(III) tetrahydrofuran adduct, min. 97%...... 81
12-1200 Magnesium bis(trifluoromethylsulfonyl)imide, min. 97%........................................................... 82
25-0300 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 

chloride, 98% (R,R)-Jacobsen Cat............................................................................................ 83
25-0301 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 

chloride, 98% (S,S)-Jacobsen Cat............................................................................................ 84
28-0010 Bis(1,5-cyclooctadiene)nickel (0), 98+%................................................................................... 91
28-1330 trans-Bis(dicyclohexylphenylphosphino)nickel(II) chloride, 99%............................................... 93
28-0080 1,3-Bis(diphenylphosphino)propane nickel(II) chloride, 99%.................................................... 94
28-0150 Chlorobis(dicyclohexylphenylphosphino)(2-methylphenyl)nickel(II), 99%................................. 97
28-1130 Nickel(II) acetylacetonate, anhydrous, min. 95%...................................................................... 100
28-1110 Nickel(II) acetylacetonate hydrate............................................................................................. 100
07-1712 (8α, 9S)-(+)-9-Amino-cinchonan-6’-ol, min. 90%....................................................................... 101
07-1717 (9R)-(+)-9-Amino-cinchonan-6’-ol, min. 90%............................................................................. 102
07-0484 1,3-Bis(2,6-di-i-propylphenyl)imidazolium bicarbonate, min. 97% IPrH.HCO3.......................... 103
07-0215 (2S)-(-)-2-{[[[3,5-Bis(tifluoromethyl)phenyl]amino]thioxomethyl]amino}-N-(diphenylmethyl)-

N,3,3-trimethylbutanamide, 95%............................................................................................... 103
07-4033 1,3-Bis(2,4,6-trimethylphenyl)imidazolium bicarbonate, min. 97% IMesH.HCO3...................... 104
07-0380 (11bR)-4,4-Dibutyl-2,6-bis(3,4,5-trifluorophenyl)-4,5-dihydro-3H-dinaphtho[2,1-c:1’,2’-e]

azepinium bromide.................................................................................................................... 106
07-0381 (11bS)-4,4-Dibutyl-2,6-bis(3,4,5-trifluorophenyl)-4,5-dihydro-3H-dinaphtho[2,1-c:1’,2’-e]

azepinium bromide.................................................................................................................... 107
07-0421 6,7-Dihydro-2-phenyl-5H-pyrrolo[2,1-c]-1,2,4-triazolium chloride, min. 98%............................ 109



info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com xi

Carbon-carbon bond formation-General
07-0496 (2R,3S)-(-)-3,4-Dihydro-3-(i-propyl)-2-phenyl-2H-pyrimido[2,1-b]benzothiazole, min. 98% 

HyperBTM................................................................................................................................. 109
07-0975 (5aS,6R,9S,9aR)-5a,6,7,8,9,9a-Hexahydro-6,11,11-trimethyl-2-(2,4,6-trimethylphenyl)-6,9-

methano-4H-[1,2,4]triazolo[3,4-c][1,4]benzoxazinium tetrafluoroborate................................... 111
46-0040 Allylchloro[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]palladium(II), 98%........................ 115
46-0100 Allylpalladium chloride dimer, min. 98%.................................................................................... 116
46-0101 Allylpalladium chloride dimer, supported on poly(ethylene glycol)polystyrene graft 

copolymer beads [~6% (C3H5PdCl)2]......................................................................................... 117
46-0228 trans-Bis(dicyclohexylamine)bis(acetato)palladium(II) DAPCy................................................. 119
46-0828 Bis{[4-(N,N-dimethylamino)phenyl]di-t-butylphosphino}palladium(0), min. 98%  Pdamphos.... 120
46-0230 N,N’-[Bis(2,6-dimethylphenyl)-1,3-dimethyl-1,3-propanediylidene](methyl) 

(triethylphosphine)palladium(II), min. 97%................................................................................ 120
46-0226 [1,3-Bis(2,6-di-i-propylphenyl)-4,5-dihydroimidazol-2-ylidene]{2-[(dimethylamino-kN)methyl]

phenyl-kC}(pyridine)palladium(II) tetrafluoroborate, min. 97% PACC™.................................... 121
46-0205 [P,P’-1,3-Bis(di-i-propylphosphino)propane][P-1,3-bis(di-i-propylphosphino)propane]

palladium(0), 98%..................................................................................................................... 122
46-0252 Bis(tri-t-butylphosphine)palladium(0), 98%............................................................................... 123
46-0224 [1,3-Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazol-2-ylidene]{2-[(dimethylamino-kN)methyl]

phenyl-kC}(pyridine)palladium (II) tetrafluoroborate, min. 97% PACC™................................... 124
46-0955 Chloro[9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene][2’-amino-1,1’-biphenyl]

palladium(II) dichloromethane adduct, min. 98% [Xantphos Palladacycle Gen. 2]................... 134
46-0270 Chloro(di-2-norbornylphosphino)(2’-dimethylamino-1,1’-biphenyl-2-yl)palladium(II), min. 97%.... 135
46-1050 Chloro{2-[1-(N-methoxy)iminoethyl]phenyl}{[1,3-bis(2,6-di-i-propylphenyl]imidzole-2-ylidene}

palladium(II)............................................................................................................................... 136
46-1058 Chloro{2-[(1-(N-phenyl)iminoethyl]phenyl}{[1,3-bis(2,6-di-i-propylphenyl]imidzole-2-ylidene}

palladium(II)............................................................................................................................... 137
46-0298 Chloro[(1,2,3-η)-1-phenyl-2-propen-1-yl]-{[1,3-bis[2,6-bis(diphenylmethyl)-4-methylphenyl]-

2H-imidazol-2-ylidene}palladium(II), min. 97%.......................................................................... 137
46-0274 Chloro[(1,2,3-η)-3-phenyl-2-propenyl][1,3-bis(2,6-di-i-propylphenyl)-4,5-dihydroimidaz-

ol-2-ylidene]palladium(II), min. 97%.......................................................................................... 138
46-0028 Chloro(tri-t-butylphosphine)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98%..................... 139
46-0257 Diacetato[1,3-bis(diphenylphosphino)propane]palladium(II), 99%............................................ 139
46-0455 Dichloro[1,1’-bis(dicyclohexylphosphino)ferrocene]palladium(II), dichloromethane adduct, 99%... 144
46-0188 Dichloro[(R)-(+)-2,2’-bis(di-2-furanylphosphino)-6,6’-dimethoxy-1,1’-biphenyl]palladium(II)..... 145
46-0870 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]palladium(II), min. 98%.............. 145
46-0871 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]palladium(II), min. 98%............... 146
46-0463 Dichloro{bis[2-(diphenylphosphino)phenyl]ether}palladium(II), 98%......................................... 147
46-0295 Di-µ-chlorobis[(1,2,3-η)-1-phenyl-2-propenyl]dipalladium(II), 98%............................................ 148
46-0860 Dichloro(di-µ-chloro)bis[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]dipalladium(II), 97%. 151
46-2158 Methanesulfonato(1,1’-bis(di-t-butylphosphino)ferrocene)(2’-amino-1,1’-biphenyl-2-yl)palla-

dium(II),  min. 98% [DTBPF Palladacycle Gen. 3].................................................................... 153
46-2153 Methanesulfonato[2,2’-bis(diphenylphosphino)-1,1’-binaphthyl](2’-amino-1,1’-biphenyl-2-yl)

palladium(II),  min. 98% [BINAP Palladacycle Gen. 3].............................................................. 154
46-2128 Methanesulfonato[1,1’-bis(diphenylphosphino)ferrocene)](2’-amino-1,1’-biphenyl-2-yl)

palladium(II), min. 98% [DPPF Palladacycle Gen. 3]................................................................ 154
46-0935 Methanesulfonato{N-[2-(di-1-adamantylphosphino)phenyl]morpholine}(2’-amino-1,1’-biphenyl-

2-yl)palladium(II) dichloromethane adduct,  min. 98%  [Mor-Dalphos Palladacycle Gen. 3]........... 157
46-0940 Methanesulfonato{N-[2-(di-1-adamantylphosphino)phenyl]morpholine}(2’-methylami-

no-1,1’-biphenyl-2-yl)palladium(II) dichloromethane adduct,  min. 98%  
[MorDalphos Palladacycle Gen. 4]............................................................................................ 158

46-0357 Methanesulfonato(2-di-t-butylphosphino-1,1’-binaphthyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II),  min. 95% [TrixiePhos Palladacycle Gen. 3]........................................................ 159



Visit strem.com for new product announcements.xii

Carbon-carbon bond formation-General
46-2135 Methanesulfonato[2-(di-t-butylphosphino)-2’-(N,N-dimethylamino)-1,1’-biphenyl](2’-amino-1,1’-bi-

phenyl-2-yl)palladium(II) dichloromethane adduct,  min. 98% [t-BuDavePhos Palladacycle Gen. 3] 161
46-2163 Methanesulfonato(2-di-t-butylphosphino-3,4,5,6-tetramethyl-2’,4’,6’-tri-i-propylbiphenyl)(2’-ami-

no-1,1’-biphenyl-2-yl)palladium(II),  min. 95% [Me4 t-ButylXPhos Palladacycle Gen. 3]................. 163
46-0980 Methanesulfonato(2-dicyclohexylphosphino-1,1’-biphenyl)(2’-methylamino-1,1-biphenyl-2-

yl)]palladium(II) dichloromethane adduct, min. 98% CyJohnphos Palladacycle Gen. 4........... 164
46-0487 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-bis(dimethylamino)-1,1’-biphenyl)

(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 98% [CPhos Palladacycle Gen. 3].......................... 164
46-0957 Methanesulfonato[9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene][2’-amino-1,1’-

biphenyl]palladium(II) dichloromethane adduct, min. 98% [Xantphos Palladacycle Gen. 3]..... 170
46-0388 Methanesulfonato[9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene](2’-methylamino-1,1’-

biphenyl-2-yl)palladium(II), 98% [Xantphos Palladacycle Gen. 4]............................................. 171
46-0392 Methanesulfonato(1,3,5,7-tetramethyl-8-phenyl-2,4,6-trioxa-8-phosphaadamantane)

(2’-amino-1,1’-biphenyl-2-yl)palladium(II) dichloromethane adduct, min. 98% 
[MeCgPPh Palladacycle Gen. 3]............................................................................................... 171

46-0387 Methanesulfonato(tri-t-butylphosphino)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[P(t-Bu)3 Palladacycle Gen. 3]................................................................................................... 172

46-0385 Methanesulfonato(tri-t-butylphosphino)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[P(t-Bu)3 Palladacycle Gen. 4]................................................................................................... 172

46-2185 Tris{tris[3,5-bis(trifluoromethyl)phenyl]phosphine}palladium(0), 99%....................................... 181
15-1457 (11bR)-(+)-4,4-Dibutyl-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-4,5-dihydro-3H-dinaphtho[2,1-

c:1’,2’-e]phosphepinium bromide, 99% R-MARUOKA CAT P-NB............................................. 182
15-1458 (11bS)-(-)-4,4-Dibutyl-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-4,5-dihydro-3H-dinaphtho[2,1-

c:1’,2’-e]phosphepinium bromide, 99% S-Maruoka CAT P-NB................................................. 183
15-1464 (11bR)-(+)-4,4-Di-t-butyl-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-4,5-dihydro-3H-

dinaphtho[2,1-c:1’,2’-e]phosphepinium bromide, 99%  R-MARUOKA CAT P-TB..................... 183
15-1465 (11bS)-(-)-4,4-Di-t-butyl-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-4,5-dihydro-3H-

dinaphtho[2,1-c:1’,2’-e]phosphepinium bromide, 99%  S-MARUOKA CAT P-TB...................... 183
59-1000 Tris[N,N,N,N-tetramethylguanidinium][tris(1S)-(1,1’-binaphalene)-2,2’-diolato]praseodymate 

Pr-HTMG-B................................................................................................................................ 186
75-2365 Chlorotricarbonyl(4,4’-di-t-butyl-2,2’-bipyridine)rhenium(I), 99%............................................... 186
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45-0650 Chlorotris(triphenylphosphine)rhodium(I), 99% WILKINSON’S CATALYST.............................. 206
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copolymer (20% cross-linked)................................................................................................... 212
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Rh2(S-BTPCP)4.......................................................................................................................... 217
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Rh2(R-BTPCP)4......................................................................................................................... 217
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Rh2(S-tertPTTL)4...................................................................................................................... 217
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2-ylidene]-(2-i-propoxybenzylidene)dichlororuthenium(II) chloride AquaMet............................ 230
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zylidene)ruthenium(II) chloride LatMet...................................................................................... 233
44-0765 [1,3-Bis(2,4,6-trimethylphenyl)-4-[(trimethylammonio)methyl]imidazoli-

din-2-ylidene]-(2-i-propoxybenzylidene)dichlororuthenium(II) chloride StickyCat Cl................. 234
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44-0102 Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((R)-dtbm-segphos®)]Cl..... 241
44-0103 Chloro{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-dtbm-segphos®)]Cl..... 242
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(minimum 90% syn isomer)....................................................................................................... 277
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44-0510 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3].................................................. 283
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44-1850 Ruthenium carbonyl, 99%......................................................................................................... 290
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hydroimidazol-2-ylidene]ruthenium(II) dichloride, min. 95%...................................................... 294
44-7783 Tri(i-propoxy)phosphine(3-phenyl-1H-inden-1-ylidene)[1,3-bis(2,4,6-trimethylphenyl)-4,5-di-
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62-3100 Samarium(II) iodide, 0.1M in THF............................................................................................. 299
21-2000 Scandium(III) trifluoromethanesulfonate, min. 98% (Scandium triflate).................................... 300
21-2004 Scandium(III) trifluoromethanesulfonate (Scandium triflate), Microencapsulated in a Styrene 

Polymer [~13% Sc(SO3CF3)3].................................................................................................... 302
14-1815 (4S,5S)-2-Allyl-2-chloro-3,4-dimethyl-5-phenyl-1-oxa-3-aza-2-silacyclopentane, min. 98% 

(~2:1 mixture of diastereomers)................................................................................................ 302
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16-2230 3,4,5-Trimethylthiazolium iodide, 99%....................................................................................... 305
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Yb-HTMG-B............................................................................................................................... 311
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Y-HTMG-B................................................................................................................................. 311
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27-0478 1,2-Bis(diphenylphosphino)ethanedichlorocobalt(II), min. 97%................................................ 15
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admixture (molar Pd/P = 1:2).................................................................................................... 181
46-1660 Palladium on carbon - 1 wt % loading, activated synthetic carbon pellet.................................. 114
46-1610 Palladium on carbon - 1 wt % loading, activated synthetic carbon powder............................... 114
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copolymer (20% cross-linked)................................................................................................... 212
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Carbon-heteroatom bond formation
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dichloromethane adduct,  min. 98% [PCy3 Palladacycle Gen. 3].............................................. 173
46-0379 Methanesulfonato(tricyclohexylphosphino)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 98% 

[PCy3 Palladacycle Gen. 4]................................................................................................................. 173
46-1553 (2’-Methylamino-1,1’-biphenyl-2-yl)methanesulfonatopalladium(II) dimer, min. 98%................ 173
46-1780 Palladium(II) acetate, min. 98% (99.9+%-Pd)........................................................................... 174
46-1781 Palladium(II) acetate, 99+% (99.95+%-Pd)............................................................................... 174
46-2150 Tetrakis(triphenylphosphine)palladium(0), 99% (99.9+%-Pd)................................................... 176
46-3005 Tris[di(4-acetoxybenzylidene)acetone]dipalladium(0) di(4-acetoxybenzylidene)acetone 

adduct, min. 97%....................................................................................................................... 177
46-3000 Tris(dibenzylideneacetone)dipalladium(0)................................................................................. 178
46-3010 Tris(dibenzylideneacetone)dipalladium(0)  chloroform adduct.................................................. 179
46-3015 Tris(dibenzylideneacetone)dipalladium(0)/tri-t-butylphosphonium tetrafluoroborate 

admixture (molar Pd/P = 1:1.2)................................................................................................. 181
59-1000 Tris[N,N,N,N-tetramethylguanidinium][tris(1S)-(1,1’-binaphalene)-2,2’-diolato]praseodymate 

Pr-HTMG-B................................................................................................................................ 186
45-0190 1,4-Bis(diphenylphosphino)butane(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, di-

chloromethane adduct, min. 98%.............................................................................................. 198
45-0655 Bromotris(triphenylphosphine)rhodium(I), 99% (99.9%-Rh)..................................................... 203
45-0195 Dichloro(pentamethylcyclopentadienyl)rhodium(III) dimer, 99%............................................... 210
45-0670 Polymer-bound chlorotris(triphenylphosphine)rhodium(I) on styrene-divinylbenzene 

copolymer (20% cross-linked)................................................................................................... 212
45-1730 Rhodium(II) acetate dimer, 99%................................................................................................ 213
45-2071 Tetrakis[(S)-(+)-(1-adamantyl)-(N-phthalimido)acetato]dirhodium(II) Rh2(S-PTAD)4................. 216
45-2070 Tetrakis[(R)-(-)-(1-adamantyl)-(N-phthalimido)acetato]dirhodium(II) Rh2(R-PTAD)4.................. 216
45-2081 Tetrakis[(S)-(+)-[(1S)-1-(4-bromophenyl)-2,2-diphenylcyclopropanecarboxylato]dirhodium(II) 

Rh2(S-BTPCP)4.......................................................................................................................... 217
45-2080 Tetrakis[(R)-(-)-[(1R)-1-(4-bromophenyl)-2,2-diphenylcyclopropanecarboxylato]dirhodium(II) 

Rh2(R-BTPCP)4......................................................................................................................... 217
45-0275 [Tris(3,5-dimethyl-1H-pyrazolato)hydroborato]bis(triphenylphosphine)rhodium(I) toluene 

adduct, 99%.............................................................................................................................. 221
44-0015 Acetonitrilebis[2-diphenylphosphino-6-t-butylpyridine]cyclopentadienylruthenium(II) 

hexafluorophosphate, min. 98%................................................................................................ 221
44-0017 Acetonitrile(cyclopentadienyl)[2-(di-i-propylphosphino)-4-(t-butyl)-1-methyl-1H-imidazole] 

ruthenium(II) hexafluorophosphate, min. 98% [Alkene Zipper Catalyst]................................... 222
44-0085 Carbonylchlorohydridotris(triphenylphosphine)ruthenium(II), 99%........................................... 236
44-0091 Carbonylhydrido[6-(di-t-butylphosphinomethylene)-2-(N,N-diethylaminomethyl)-1,6-

dihydropyridine]ruthenium(II), min. 98% Milstein Catalyst........................................................ 238
44-0102 Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((R)-dtbm-segphos®)]Cl..... 241
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bis(4-methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(R)-dm-segphos®]
[(R)-daipen]............................................................................................................................... 273
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93-2216 Titanium(IV) i-propoxide, min. 98%........................................................................................... 308
70-0130 Tris[N,N,N,N-tetramethylguanidinium][tris(1S)-(1,1’-binaphalene)-2,2’-diolato]ytterbate 

Yb-HTMG-B............................................................................................................................... 311
39-5850 Tris[N,N,N,N-tetramethylguanidinium][tris(1S)-(1,1’-binaphalene)-2,2’-diolato]yttrate 

Y-HTMG-B................................................................................................................................. 311
30-4050 Oxo[hexa(trifluoroacetato)]tetrazinc trifluoroacetic acid adduct  ZnTAC24™............................. 311
30-1350 Zinc bis(trifluoromethylsulfonyl)imide, min. 97%....................................................................... 312
40-1040 Bis(cyclopentadienyl)zirconium chloride hydride (Schwartz’s Reagent), 95%.......................... 314

Cyclization
13-5801 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]aluminum(III) 

chloride, 98%............................................................................................................................. 2
13-5800 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]aluminum(III) 

chloride, 98%............................................................................................................................. 1
24-0850 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]chromium(III) chloride... 13
24-0851 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]chromium(III) chloride... 14
27-0400 Cobalt carbonyl (Dicobalt octacarbonyl) (Stabilized with 1-5% hexanes)................................. 16
27-0550 Cyclopentadienylcobalt dicarbonyl, min. 95%........................................................................... 20
29-5000 Copper(II) trifluoromethanesulfonate, 98% (Copper triflate)..................................................... 26
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Cyclization
29-5001 Copper(II) trifluoromethanesulfonate, 99% (99.9%-Cu) (Copper triflate).................................. 27
79-0200 1,3-Bis(2,6-di-isopropylphenyl)imidazol-2-ylidenegold(I) chloride, 95%.................................... 32
79-0115 [µ-Bis(diphenylphosphino) methane]dichlorodigold(I), 99%...................................................... 33
79-0300 1,3-Bis(2,6-di-i-propylphenyl)imidazol-2-ylidene(acetonitrile)gold(I) tetrafluoroborate, 95%..... 33
79-0340 Chloro[2-(di-t-butylphosphino))-1,1’-biphenyl]gold(I), 99%........................................................ 39
79-0740 Chlorotri-t-butylphosphinegold(I), 99%...................................................................................... 43
79-0352 2-(Di-t-butylphosphino))-1,1’-biphenyl(acetonitrile)gold(I) hexafluoroantimonate, 99%............ 44
79-3615 Triphenylphosphinegold(I) bis(trifluoromethanesulfonyl)imidate, min. 98%.............................. 48
79-3600 Tris[triphenylphosphinegold(I)]oxonium tetrafluoroborate, 98%................................................ 49
12-1200 Magnesium bis(trifluoromethylsulfonyl)imide, min. 97%........................................................... 82
42-1213 2,6-Diisopropylphenylimidoneophylidene [(R)-(+)-BIPHEN]molybdenum(VI), min. 97% (R) 

SCHROCK-HOVEYDA CATALYST........................................................................................... 88
42-1214 2,6-Diisopropylphenylimidoneophylidene[(S)-(-)-BIPHEN]molybdenum(VI), min. 97% (S) 

SCHROCK-HOVEYDA CATALYST........................................................................................... 88
28-0010 Bis(1,5-cyclooctadiene)nickel (0), 98+%................................................................................... 91
07-0283 1-[3,5-Bis(trifluoromethyl)phenyl]-3-[(1R,2R)-(-)-2-(dimethylamino)cyclohexyl]thiourea 

(R,R-TUC)................................................................................................................................. 103
07-0284 1-[3,5-Bis(trifluoromethyl)phenyl]-3-[(1S,2S)-(+)-2-(dimethylamino)cyclohexyl]thiourea 

(S,S-TUC).................................................................................................................................. 104
07-0415 (5aR,10bS)-(+)-5a,10b-Dihydro-2-(pentafluorophenyl)-4H,6H-indeno[2,1-b][1,2,4]

triazolo[4,3-d][1,4]oxazinium tetrafluoroborate, min. 98%......................................................... 107
07-0414 (5aS, 10bR)-(-)-5a,10b-Dihydro-2-(pentafluorophenyl)-4H,6H-indeno[2,1-b][1,2,4]

triazolo[4,3-d][1,4]oxazinium tetrafluoroborate, min. 98%......................................................... 108
07-0417 6,7-Dihydro-2-pentafluorophenyl-5H-pyrrolo[2,1-c]-1,2,4-triazolium tetrafluoroborate, min. 98%.... 108
46-0245 1,2-Bis(phenylsulfinyl)ethane palladium(II) acetate, min. 98% Christina White Catalyst.......... 123
46-0290 trans-Di(µ-acetato)bis[o-(di-o-tolylphosphino)benzyl]dipalladium(II), 97+% [cataCXium® C]... 140
46-0370 Dichlorobis(acetonitrile)palladium(II), 99%................................................................................ 142
46-0400 Dichlorobis(benzonitrile)palladium(II), 99%............................................................................... 143
46-2150 Tetrakis(triphenylphosphine)palladium(0), 99% (99.9+%-Pd)................................................... 176
45-0109 Bis(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, 98+%...................................................... 188
45-0151 (+)-1,2-Bis((2S,5S)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

trifluoromethanesulfonate, 98+% (S,S)-Et-DUPHOS-Rh.......................................................... 191
45-0150 (-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

trifluoromethanesulfonate, 98+% (R,R)-Et-DUPHOS-Rh.......................................................... 188
45-0161 (+)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I)

trifluoromethanesulfonate, 98+% (S,S)-Me-DUPHOS-Rh......................................................... 193
45-0380 Chloro(1,5-cyclooctadiene)rhodium(I) dimer, 98%.................................................................... 204
45-1730 Rhodium(II) acetate dimer, 99%................................................................................................ 213
45-2105 Tetrakis[5-t-butyl-phthaloyl-N-(S)-tert-leucinato]dirhodium bis(ethyl acetate) adduct  

Rh2(S-tertPTTL)4...................................................................................................................... 217
45-2111 (S)-(-)-2,2’,6,6’-Tetramethoxy-4,4’-bis(diphenylphosphino)-3,3’-bipyridine(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97%............................................................. 220
45-2110 (R)-(+)-2,2’,6,6’-Tetramethoxy-4,4’-bis(diphenylphosphino)-3,3’-bipyridine(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97%............................................................. 220
45-2160 Tris(acetonitrile)pentamethylcyclopentadienylrhodium(III) hexafluoroantimonate, min. 98%.... 220
44-0015 Acetonitrilebis[2-diphenylphosphino-6-t-butylpyridine]cyclopentadienylruthenium(II) 

hexafluorophosphate, min. 98%................................................................................................ 221
44-0063 Bis(tricyclohexylphosphine)-3-phenyl-1H-inden-1-ylideneruthenium(II) dichloride................... 227
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Cyclization
44-0102 Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((R)-dtbm-segphos®)]Cl..... 241
44-0103 Chloro{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-dtbm-segphos®)]Cl..... 242
44-0113 Chloro(1,5-cyclooctadiene)(pentamethylcyclopentadienyl)ruthenium(II), 98%......................... 250
44-0645 Dichlorobis(µ-methanethioato)bis(pentamethylcyclopentadienyl)diruthenium(III), 99% 

(minimum 90% syn isomer)....................................................................................................... 277
44-1850 Ruthenium carbonyl, 99%......................................................................................................... 290
44-7870 Tris(acetonitrile)cyclopentadienylruthenium(II) hexafluorophosphate, min. 98%...................... 295
44-7880 Tris(acetonitrile)pentamethylcyclopentadienylruthenium(II) hexafluorophosphate, min. 98%... 296
44-7890 Tris(acetonitrile)pentamethylcyclopentadienylruthenium(II) trifluoromethanesulfonate, min. 98%... 297
22-0180 Bis(cyclopentadienyl)dicarbonyl titanium(II), min. 98%............................................................. 306
22-0200 Bis(cyclopentadienyl)titanium dichloride, 99+% (Titanocene dichloride)................................... 306
93-2216 Titanium(IV) i-propoxide, min. 98%........................................................................................... 308
93-4002 Bis(cyclopentadienyl)zirconium dichloride, 99% (Zirconocene dichloride)................................ 315

Cyclopropanation
27-0525 (1R,2R)-(-)-1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)cobalt(II)................... 19
27-0526 (1S,2S)-(+)-1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)cobalt(II)................... 20
29-5001 Copper(II) trifluoromethanesulfonate, 99% (99.9%-Cu) (Copper triflate).................................. 27
45-0380 Chloro(1,5-cyclooctadiene)rhodium(I) dimer, 98%.................................................................... 204
44-0113 Chloro(1,5-cyclooctadiene)(pentamethylcyclopentadienyl)ruthenium(II), 98%......................... 250
93-2216 Titanium(IV) i-propoxide, min. 98%........................................................................................... 308

Decarbonylation
45-0380 Chloro(1,5-cyclooctadiene)rhodium(I) dimer, 98%.................................................................... 204
45-0650 Chlorotris(triphenylphosphine)rhodium(I), 99% WILKINSON’S CATALYST.............................. 206
45-0670 Polymer-bound chlorotris(triphenylphosphine)rhodium(I) on styrene-divinylbenzene 

copolymer (20% cross-linked)................................................................................................... 212

Decarboxylation
46-0252 Bis(tri-t-butylphosphine)palladium(0), 98%............................................................................... 123
46-1780 Palladium(II) acetate, min. 98% (99.9+%-Pd)........................................................................... 174
46-1781 Palladium(II) acetate, 99+% (99.95+%-Pd)............................................................................... 174
44-0102 Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((R)-dtbm-segphos®)]Cl..... 241
44-0103 Chloro{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-dtbm-segphos®)]Cl..... 242
44-1850 Ruthenium carbonyl, 99%......................................................................................................... 290

Dehydrogenation
44-0090 Carbonylbis(trifluoroacetato)bis(triphenylphosphine)ruthenium(II) methanol adduct, min. 98%...... 234
44-1035 Carbonylchlorohydrido[bis(2-di-t-butylphosphinoethyl)amine]ruthenium(II), min. 97%............. 234
44-1043 Carbonylchlorohydrido[bis(2-di-cyclohexylphosphinoethyl)amine]ruthenium(II), min. 97%...... 234
44-0071 Carbonylchlorohydrido[bis(2-(diphenylphosphinoethyl)amino]ruthenium(II), min.98%  

Ru-MACHO™............................................................................................................................ 235
44-1032 Carbonylchlorohydrido[bis(2-di-i-propylphosphinoethyl)amine]ruthenium(II), min. 97%........... 235
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Dehydrogenation
44-0100 Carbonyl(dihydrido)tris(triphenylphosphine)ruthenium (II), 99%............................................... 237
44-2310 Dichloro[1,1’-bis(diphenylphosphino)ferrocene](2-aminomethylpyridine)ruthenium(II) 

RuCl2(AMPY)(DPPF)................................................................................................................. 268

Epoxidation
25-0300 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 

chloride, 98% (R,R)-Jacobsen Cat............................................................................................ 83
25-0301 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 

chloride, 98% (S,S)-Jacobsen Cat............................................................................................ 84
46-0210 Bis(dibenzylideneacetone)palladium(0).................................................................................... 118
46-3000 Tris(dibenzylideneacetone)dipalladium(0)................................................................................. 178
46-3010 Tris(dibenzylideneacetone)dipalladium(0)  chloroform adduct.................................................. 179
45-1730 Rhodium(II) acetate dimer, 99%................................................................................................ 213
93-2216 Titanium(IV) i-propoxide, min. 98%........................................................................................... 308
23-2202 Vanadium(IV) bis(acetylacetonato)oxide, 98% (Vanadyl acetylacetonate)............................... 309

Hydroboration
05-1001 (S)-Tetrahydro-1-methyl-3,3-diphenyl-1H,3H-pyrrolo[1,2-c][1,3,2]oxazaborole, 0.9-1.1M in 

toluene  [(S)-Methyloxazaborolidine] (S)-CBS Catalyst............................................................ 12
05-1000 (R)-Tetrahydro-1-methyl-3,3-diphenyl-1H,3H-pyrrolo[1,2-c][1,3,2]oxazaborole, 0.9-1.1M in 

toluene [(R)-Methyloxazaborolidine] (R)-CBS Catalyst............................................................. 11
05-1002 (R)-Tetrahydro-1,3,3-triphenyl-1H,3H-pyrrolo[1,2-c][1,3,2]oxaborole, 99%  (R)-Phenyl 

oxazaborolidine......................................................................................................................... 12
77-1115 3-Di-i-propylphosphino-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)iridium(I) 

hexafluorophosphate, min. 98%................................................................................................ 67
45-0184 (2R,3R)-(-)-2,3-Bis(diphenylphosphino)bicyclo[2.2.1]hept-5-ene(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 97% (R,R)-NORPHOS-Rh................................................... 197
45-0185 (2S,3S)-(+)-2,3-Bis(diphenylphosphino)bicyclo[2.2.1]hept-5-ene(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 97% (S,S)-NORPHOS-Rh................................................... 198
45-0380 Chloro(1,5-cyclooctadiene)rhodium(I) dimer, 98%.................................................................... 204
45-0198 3-Di-i-propylphosphino-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)rhodium(I) 

hexafluorophosphate, min. 98%................................................................................................ 211
45-0197 3-Di-i-propylphosphoranylidene-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)

rhodium(I), min. 95%................................................................................................................. 211
44-0092 Chloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}(p-cymene)ruthenium(II) 

chloride [RuCl(p-cymene)((R)-xylbinap}]Cl............................................................................... 248
44-0510 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3].................................................. 283
44-0511 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((S)-binap)}2(µ-Cl)3].................................................. 285
40-1040 Bis(cyclopentadienyl)zirconium chloride hydride (Schwartz’s Reagent), 95%.......................... 314

Hydroformylation
45-0202 (+)-1,2-Bis((2S,5S)-2,5-diphenylphospholano)ethane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 98% (S,S)-Ph-BPE-Rh.......................................................................... 199
45-0201 (-)-1,2-Bis((2R,5R)-2,5-diphenylphospholano)ethane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 98% (R,R)-Ph-BPE-Rh.......................................................................... 199
45-0700 Dicarbonylacetylacetonato rhodium(I), 99%.............................................................................. 209
45-1880 Rhodium(III) chloride hydrate (38-41% Rh)............................................................................... 215

Hydrogenation
29-4050 Chloro[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]copper(I), 98%................................... 24
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Hydrogenation
77-5009 ((4R,5R)-(+)-O-[1-Benzyl-1-(5-methyl-2-phenyl-4,5-dihydrooxazol-4-yl)-2-phenylethyl] 

(dicyclohexylphosphinite)(1,5-COD)iridium(I) tetrakis(3,5-bis(trifluoromethyl)phenylborate, 
min. 97% (R,R)-[COD]Ir[cy2PThrePHOX].................................................................................. 50

77-5010 ((4S,5S)-(-)-O-[1-Benzyl-1-(5-methyl-2-phenyl-4,5-dihydrooxazol-4-yl)-2-phenylethyl]-
dicyclohexylphosphinite)(1,5-COD)iridium(I) tetrakis(3,5-bis(trifluoromethyl)phenylborate, 
min. 97% (S,S)-[COD]Ir[cy2PThrePHOX].................................................................................. 50

77-5019 ((4R,5R)-(+)-O-[1-Benzyl-1-(5-methyl-2-phenyl-4,5-dihydrooxazol-4-yl)-2-phenylethyl] 
(diphenylphosphinite)(1,5-COD)iridium(I) tetrakis(3,5-bis(trifluoromethyl)phenylborate, min. 
97% (R,R)-[COD]Ir[Ph2PThrePHOX]......................................................................................... 51

77-5020 ((4S,5S)-(-)-O-[1-Benzyl-1-(5-methyl-2-phenyl-4,5-dihydrooxazol-4-yl)-2-phenylethyl]-
diphenylphosphinite)(1,5-COD)iridium(I) tetrakis(3,5-bis(trifluoromethyl)phenylborate, min. 
97% (S,S)-[COD]Ir[Ph2PThrePHOX]......................................................................................... 51

77-0440 Bis(pyridine)(1,5-cyclooctadiene)iridium(I) hexafluorophosphate, 99%.................................... 58
77-0500 Chlorodihydrido[bis(2-di-i-propylphosphinoethyl)amine]iridium(III), min. 98%.......................... 58
77-4035 Chlorodihydrido{(R)-(+)-7-Bis(3,5-di-t-butylphenyl)phosphino-7’-[(3-methylpyridine-2-yl-

methyl)amino]-2,2’,3,3’-tetrahydro-1,1’-spirobiindane}iridium(III), >97% (>99% ee)  
Ir-(R)-DTB-SpiroPAP-3-Me........................................................................................................ 59

77-4036 Chlorodihydrido{(S)-(-)-7-Bis(3,5-di-t-butylphenyl)phosphino-7’-[(3-methylpyridine-2-ylmeth-
yl)amino]-2,2’,3,3’-tetrahydro-1,1’-spirobiindane}iridium(III), >97% (>99% ee) 
Ir-(S)-DTB-SpiroPAP-3-Me........................................................................................................ 60

77-0560 Chlorohydro[2-[[[3-[methyl[3-(4-morpholinyl-κN4)propyl]amino-κN]propyl]thio-κS]methyl]
phenyl-κC]iridium(III)................................................................................................................. 60

77-0570 Chlorohydro[2-[[(R)-[2-[(R)-[2-(4-morpholinyl-κN4)ethyl]amino-κN]ethyl]thio-κS]methyl]
phenyl-κC]iridium(III)................................................................................................................. 60

77-0550 Chlorohydro[2-[[[3-[[3-(4-morpholinyl-κN4)propyl]amino-κN]propyl]thio-κS]methyl]phenyl-κC]
iridium(III)................................................................................................................................... 60

77-5040 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-(diphenylphosphino)spiro[4.4]nona-1.6-dien-1-yl]-
4,5-dihydro-4-benzyloxazole}iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  
(S,S)-(COD)Ir[Bn-SpinPHOX].................................................................................................... 63

77-5047 1,5-Cyclooctadiene{(4S)-(-)-2-[(5R)-6-(diphenylphosphino)spiro[4.4]nona-1.6-dien-1-yl]-
4,5-dihydro-4-phenyloxazole}iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  
(R,S)-(COD)Ir[Ph-SpinPHOX]................................................................................................... 63

77-5046 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-(diphenylphosphino)spiro[4.4]nona-1.6-dien-1-yl]-
4,5-dihydro-4-phenyloxazole}iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  
(S,S)-(COD)Ir[Ph-SpinPHOX].................................................................................................... 63

77-5050 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-(diphenylphosphino)spiro[4.4]nona-1.6-dien-1-yl]-
4,5-dihydro-4-(i-propyl)oxazole}iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  
(S,S)-(COD)Ir[iPr-SpinPHOX].................................................................................................... 64

77-1060 Dichloro(pentamethylcyclopentadienyl)iridium(III) dimer, 98%.................................................. 66
77-1830 (Dimethylphenylphosphine)(1,5-cyclooctadiene)[1,3-bis(2,4,6-trimethylphenyl)imidazol-2-

ylidene]iridium(I) hexafluorophosphate, min. 98%.................................................................... 67
77-1115 3-Di-i-propylphosphino-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)iridium(I) 

hexafluorophosphate, min. 98%................................................................................................ 67
77-2510 {(R)-(+)-7-[N-(1,3-Dithian-2-yl)methylamino]-7’-[bis(3,5-di-t-butylphenyl)phosphino]-2,2’,3,3’-tet-

rahydro-1,1’-spirobindane}chlorodihydroiridium(III), 97+% [Ir-(R)-DTB-SpiroSAP].......................... 68
77-2511 {(S)-(-)-7-[N-(1,3-Dithian-2-yl)methylamino]-7’-[bis(3,5-di-t-butylphenyl)phosphino]-2,2’,3,3’-tetra-

hydro-1,1’-spirobindane}chlorodihydroiridium(III), 97+% [Ir-(S)-DTB-SpiroSAP]............................. 68
77-1810 Tribenzylphosphine(1,5-cyclooctadiene)[1,3-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene]

iridium(I) hexafluorophosphate, min. 98%................................................................................. 69
77-9500 (Tricyclohexylphosphine)(1,5-cyclooctadiene)(pyridine)iridium(I)hexafluorophosphate, 99% 

CRABTREE’S CATALYST......................................................................................................... 69
77-1825 Triphenylphosphine(1,5-cyclooctadiene)[1,3-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene]

iridium(I) hexafluorophosphate, min. 98%................................................................................. 70
26-0873 Bromocarbonyl[(1S,2S)-2,3-diphenylethylenediamine-N,N’-bis(2-diphenylphosphinoethyl-

lidene)]iron(II) tetraphenylborate, FeATHer-II  Catalyst............................................................. 74
26-2515 (R)-1-[(S)-2-Diphenylphosphinoferrocenyl](N-methyl)(N-diphenylphosphino)ethylamine (R)-

Me-Bophoz................................................................................................................................ 76
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Hydrogenation
26-2516 (S)-1-[(R)-2-Diphenylphosphinoferrocenyl](N-methyl)(N-diphenylphosphino)ethylamine 

(S)-Me-Bophoz.......................................................................................................................... 77
96-7650 CATHy™ Catalyst Kit for Asymmetric Transfer Hydrogenation of Ketones and Imines............  
25-0300 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 

chloride, 98% (R,R)-Jacobsen Cat............................................................................................ 83
25-0301 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 

chloride, 98% (S,S)-Jacobsen Cat............................................................................................ 84
46-1660 Palladium on carbon - 1 wt % loading, activated synthetic carbon pellet.................................. 114
46-1610 Palladium on carbon - 1 wt % loading, activated synthetic carbon powder............................... 114
46-1630 Palladium on carbon - 5 wt % loading, activated synthetic carbon powder............................... 114
78-3015 Platinum nanoparticles, 1% on carbon black (surfactant and reactant-free)............................. 184
78-3020 Platinum nanoparticles, 5% on carbon black (surfactant and reactant-free)............................. 184
78-3030 Platinum nanoparticles, 10% on carbon black (surfactant and reactant-free)........................... 184
78-3032 Platinum nanoparticles, 20% on carbon black (surfactant and reactant-free)........................... 184
78-3035 Platinum nanoparticles, 30% on carbon black (surfactant and reactant-free)........................... 184
78-3012 Platinum nanoparticles, 1% on Titania (anatase) (surfactant and reactant-free)...................... 184
78-3005 Platinum nanoparticles, 1% on Titania (rutile) (surfactant and reactant-free)........................... 184
78-3026 Platinum nanoparticles, 10% on Titania (anatase) (surfactant and reactant-free).................... 184
78-3023 Platinum nanoparticles, 10% on Titania (rutile) (surfactant and reactant-free)......................... 184
75-2360 Chlorotricarbonyl(2,2’-bipyridine)rhenium(I), 99%..................................................................... 186
45-0010 Acetylacetonato(1,5-cyclooctadiene)rhodium(I), 98%............................................................... 187
45-0109 Bis(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, 98+%...................................................... 188
45-0149 (+)-1,2-Bis((2S,5S)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, 98+% (S,S)-Et-DUPHOS-Rh......................................................................... 188
45-0148 (-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, 98+% (R,R)-Et-DUPHOS-Rh........................................................................ 188
45-0151 (+)-1,2-Bis((2S,5S)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

trifluoromethanesulfonate, 98+% (S,S)-Et-DUPHOS-Rh.......................................................... 191
45-0150 (-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

trifluoromethanesulfonate, 98+% (R,R)-Et-DUPHOS-Rh.......................................................... 188
45-0155 (-)-1,1’-Bis((2S,4S)-2,4-diethylphosphotano)ferrocene(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 98%....................................................................................................... 192
45-0159 (+)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, 98+% (S,S)-Me-DUPHOS-Rh....................................................................... 193
45-0158 (-)-1,2-Bis((2R,5R)-2,5-dimethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, 98+% (R,R)-Me-DUPHOS-Rh....................................................................... 192
45-0160 (-)-1,2-Bis((2R,5R)-2,5-dimethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I)

trifluoromethanesulfonate, 98+% (R,R)-Me-DUPHOS-Rh........................................................ 193
45-0169 (-)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)ethane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, 98+% (S,S)-Me-BPE-Rh............................................................................... 194
45-0168 (+)-1,2-Bis((2R,5R)-2,5-dimethylphospholano)ethane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, 98+% (R,R)-Me-BPE-Rh............................................................................... 193
45-0766 (-)-2,3-Bis[(2R,5R)-2,5-dimethylphospholanyl]-1-[3,5-bis(trifluoromethyl)phenyl]-1H-

pyrrole-2,5-dione(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97% [catASium® 
MNXylF(R)Rh]........................................................................................................................... 194

45-0750 (-)-4,5-Bis[(2R,5R)-2,5-dimethylphospholanyl](1,2-dimethyl-1,2-dihydropyridazine-3,6-
dione)(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, min. 95% [catASium® MNN(R)Rh]... 195

45-0754 (-)-2,3-Bis[(2R,5R)-2,5-dimethylphospholanyl]maleic anhydride(1,5-cyclooctadiene)
rhodium(I) hexafluoroantimonate, min. 97% [catASium® M(R)RhSbF6]................................... 195

45-0758 (-)-2,3-Bis[(2R,5R)-2,5-dimethylphospholanyl]maleic anhydride(1,5-cyclooctadiene)
rhodium(I) trifluoromethanesulfonate, min. 97% [catASium® M(R)RhOTf]............................... 196
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Hydrogenation
45-0176 (-)-2,3-Bis[(2R,5R)-2,5-dimethylphospholanyl]-1-methyl-1H-pyrrole-2,5-dione(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97% [catASium® MN(R)Rh]....................... 196
45-0177 (+)-2,3-Bis[(2S,5S)-2,5-dimethylphospholanyl]-1-methyl-1H-pyrrole-2,5-dione(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% [catASium® MN(S)Rh]........................ 197
45-0184 (2R,3R)-(-)-2,3-Bis(diphenylphosphino)bicyclo[2.2.1]hept-5-ene(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 97% (R,R)-NORPHOS-Rh................................................... 197
45-0185 (2S,3S)-(+)-2,3-Bis(diphenylphosphino)bicyclo[2.2.1]hept-5-ene(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 97% (S,S)-NORPHOS-Rh................................................... 198
45-0218 (S)-(+)-4,12-Bis(diphenylphosphino)[2.2]paracyclophane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 97%....................................................................................................... 198
45-0217 (R)-(-)-4,12-Bis(diphenylphosphino)[2.2]paracyclophane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 97%....................................................................................................... 198
45-0202 (+)-1,2-Bis((2S,5S)-2,5-diphenylphospholano)ethane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 98% (S,S)-Ph-BPE-Rh.......................................................................... 199
45-0201 (-)-1,2-Bis((2R,5R)-2,5-diphenylphospholano)ethane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 98% (R,R)-Ph-BPE-Rh.......................................................................... 199
45-0205 1,1’-Bis(di-i-propylphosphino)ferrocene(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% 199
45-0211 (-)-1,2-Bis((2S,5S)-2,5-di-i-propylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 98% (S,S)-i-Pr-DUPHOS-Rh................................................................. 200
45-0210 (+)-1,2-Bis((2R,5R)-2,5-di-i-propylphospholano)benzene)1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 98% (R,R)-i-Pr-DUPHOS-Rh................................................................ 200
45-0214 (S)-(+)-4,12-Bis(di-3,5-xylylphosphino)[2.2]paracyclophane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 97%....................................................................................................... 201
45-0213 (R)-(-)-4,12-Bis(di-3,5-xylylphosphino)[2.2]paracyclophane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 97%....................................................................................................... 200
45-0256 (S)-4,12-Bis(4-methoxyphenyl)-[2.2]-paracyclophane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 97%....................................................................................................... 201
45-0255 (R)-4,12-Bis(4-methoxyphenyl)-[2.2]-paracyclophane(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 97%....................................................................................................... 201
45-0225 (R,R)-(-)-1,2-Bis[(o-methoxyphenyl)(phenyl)phosphino]ethane(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 95%...................................................................................... 201
45-0226 (S,S)-(+)-1,2-Bis[(o-methoxyphenyl)(phenyl)phosphino]ethane(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 95%...................................................................................... 202
45-0667 (R)-(-)-t-Butylmethyl(di-t-butylphosphinomethyl)phosphino(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 97% (R)-TCFP-Rh................................................................................. 203
45-0380 Chloro(1,5-cyclooctadiene)rhodium(I) dimer, 98%.................................................................... 204
45-0650 Chlorotris(triphenylphosphine)rhodium(I), 99% WILKINSON’S CATALYST.............................. 206
45-0663 (1R,1’R,2S,2’S)-(+)-2,2’-Di-t-butyl-2,3,2’,3’-tetrahydro-1,1’-bi-1H-isophosphindole(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% (R,R,S,S)-DUANPHOS-Rh................. 208
45-0198 3-Di-i-propylphosphino-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)rhodium(I) 

hexafluorophosphate, min. 98%................................................................................................ 211
45-0197 3-Di-i-propylphosphoranylidene-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)

rhodium(I), min. 95%................................................................................................................. 211
45-0670 Polymer-bound chlorotris(triphenylphosphine)rhodium(I) on styrene-divinylbenzene 

copolymer (20% cross-linked)................................................................................................... 212
45-2111 (S)-(-)-2,2’,6,6’-Tetramethoxy-4,4’-bis(diphenylphosphino)-3,3’-bipyridine(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97%............................................................. 220
45-2110 (R)-(+)-2,2’,6,6’-Tetramethoxy-4,4’-bis(diphenylphosphino)-3,3’-bipyridine(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97%............................................................. 220
44-6085 Allylbis(2-aminoethyldiphenylphosphino)ruthenium(II) tetrafluoroborate, 98%......................... 223
44-0355 [Bis(pyrazol-1-yl)(acetimino)hydridoborato](p-cymene)ruthenium(II) trifluoromethanesulfonate.. 227
44-0091 Carbonylhydrido[6-(di-t-butylphosphinomethylene)-2-(N,N-diethylaminomethyl)-1,6-

dihydropyridine]ruthenium(II), min. 98% Milstein Catalyst........................................................ 238
44-0074 Carbonylhydrido(tetrahydroborato)[bis(2-diphenylphosphinoethyl) amino]ruthenium(II), 

min.98%   Ru-MACHO™-BH..................................................................................................... 238
44-0156 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl](pentafluorophenylsulfonyl)amido}

(p-cymene)ruthenium(II), min. 90% RuCl[(R,R)-Fsdpen](p-cymene)........................................ 239
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Hydrogenation
44-0157 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl](pentafluorophenylsulfonyl)amido}

(p-cymene)ruthenium(II), min. 90% RuCl[(S,S)-Fsdpen](p-cymene)........................................ 239
44-0149 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl](4-toluenesulfonyl)amido}(p-cymene)

ruthenium(II), min. 90% RuCl[(S,S)-Tsdpen](p-cymene)........................................................... 240
44-0148 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl](4-toluenesulfonyl)amido}(p-cymene)

ruthenium(II), min. 95% RuCl[(R,R)-Tsdpen](p-cymene).......................................................... 240
44-0154 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl](4-toluenesulfonyl)amido}(mesitylene)

ruthenium(II), min. 90% RuCl[(R,R)-Tsdpen(mesitylene).......................................................... 241
44-0155 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl](4-toluenesulfonyl)amido}(mesitylene)

ruthenium(II), min. 90% RuCl[(S,S)-Tsdpen](mesitylene)......................................................... 241
44-0102 Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((R)-dtbm-segphos®)]Cl..... 241
44-0103 Chloro{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-dtbm-segphos®)]Cl..... 242
44-0096 Chloro[(R)-(+)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole](p-cymene)

ruthenium(II) chloride [RuCl(p-cymene)((R)-segphos®)]Cl....................................................... 242
44-0097 Chloro[(S)-(-)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole](p-cymene)ruthenium(II) 

chloride [RuCl(p-cymene)((S)-segphos®)]Cl............................................................................. 242
44-0084 Chloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl](p-cymene)ruthenium(II) chloride 

[RuCl(p-cymene)((R)-binap)]Cl.................................................................................................. 244
44-0086 Chloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl](p-cymene)ruthenium(II) chloride 

[RuCl(p-cymene)((S)-binap)]Cl.................................................................................................. 244
44-0109 Chloro{(R)-(-)-1,13-bis(diphenylphosphino)-7,8-dihydro-6H-dibenzo[f,h][1,5]dioxonin}

(p-cymene)ruthenium(II) chloride (R)-C3-TUNEPHOS-Ru........................................................ 245
44-0094 Chloro[(R)-(+)-2,2’-bis(diphenylphosphino)-5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]

(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((R)-H8-binap)]Cl....................................... 246
44-0095 Chloro[(S)-(-)-2,2’-bis(diphenylphosphino)-5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]

(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-H8-binap)]Cl........................................ 246
44-6068 Chlorobis[2-(di-i-propylphosphino)ethanamine]ruthenium(II) tetrafluoroborate, min. 97%........ 246
44-0088 Chloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl](p-cymene)ruthenium(II) chloride 

[RuCl(p-cymene)((R)-tolbinap)]Cl.............................................................................................. 246
44-0089 Chloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl](p-cymene)ruthenium(II) chloride 

[RuCl(p-cymene)((S)-tolbinap)]Cl.............................................................................................. 247
44-0098 Chloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}(p-cymene)

ruthenium(II) chloride [RuCl(p-cymene)((R)-dm-segphos®)]Cl................................................. 247
44-0099 Chloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}(p-cymene)

ruthenium(II) chloride [RuCl(p-cymene)((S)-dm-segphos®)]Cl................................................. 247
44-0092 Chloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}(p-cymene)ruthenium(II) 

chloride [RuCl(p-cymene)((R)-xylbinap}]Cl............................................................................... 248
44-0093 Chloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}(p-cymene)ruthenium(II) 

chloride [RuCl(p-cymene)((S)-xylbinap)]Cl................................................................................ 248
44-0217 Chloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl} [(2R)-(-)-1-(4-methoxyphenyl)- 

1’-(4-methoxyphenyl-kC)-3- methyl-1,2-butanediamine]ruthenium(II) (R)-RUCY™-XylBINAP........ 248
44-0218 Chloro{(S)-(-)-2,2’-bis[di(3,5-xylyl) phosphino]-1,1’-binaphthyl}[(2S)- (+)-1-(4-methoxyphenyl)-1’-

(4-methoxyphenyl-kC)-3-methyl-1,2-butanediamine]ruthenium(II)  (S)-RUCY™-XylBINAP............ 248
44-2319 Chloro(p-cymene)[(1R,2R)-(-)-2-amino-1,2-diphenylethyl(methylsulfonylamido)]ruthenium(II) 

RuCl(p-cymene)[(R,R)-MsDpen]............................................................................................... 251
44-2320 Chloro(p-cymene)[(1S,2S)-(-)-2-amino-1,2-diphenylethyl((methylsulfonylamido)]

ruthenium(II) RuCl(p-cymene)[(S,S)-MsDpen].......................................................................... 251
44-0121 Chloro[(R)-(+)-5,5’-dichloro-6,6’-dimethoxy-2,2’-bis(diphenylphosphino)-1,1’-biphenyl]

(p-cymene)ruthenium(II) chloride CH2Cl2 adduct....................................................................... 252
44-0122 Chloro[(S)-(-)-5,5’-dichloro-6,6’-dimethoxy-2,2’-bis(diphenylphosphino)-1,1’-biphenyl]

(p-cymene)ruthenium(II) chloride CH2Cl2 adduct....................................................................... 253
44-0185 Chloro{N-[(1R,2R)-1,2-diphenyl-2-(2-(4-methylbenzyloxy)ethylamino)-ethyl]-4-

methylbenzene sulfonamide(chloro)ruthenium(II) (R,R)-Ts-DENEB™..................................... 253
44-3020 Chloro{(1R,2R)-1,2-diphenyl-1-[(3-(η6-phenyl)propyl)amino]-2-(methylsulfonylamido)}

ruthenium(II) RuCl[(R,R)–teth-MsDpen].................................................................................... 254
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Hydrogenation
44-3021 Chloro{(1S,2S)-1,2-diphenyl-1-[(3-(η6-phenyl)propyl)amino]-2-(methylsulfonylamido)}

ruthenium(II) RuCl[(S,S)–teth-MsDpen].................................................................................... 254
44-2326 Chloro(mesitylene)[(1S,2S)-(+)-2-amino-1,2-diphenylethyl(methylsulfonylamido)]

ruthenium(II) RuCl(mesitylene)[(S,S)-MsDpen]......................................................................... 255
44-2325 Chloro(mesitylene)[(1R,2R)-(-)-2-amino-1,2-diphenylethyl(methylsulfonylamido)]

ruthenium(II) RuCl(mesitylene)[(R,R)-MsDpen]........................................................................ 255
44-0256 Chloro{N-[(1S,2S)-2-[(R)-[2-[[1,2,3,4,5,6-η)-4-methylphenyl]methoxy]ethyl]amino]-1,2-di-

phenylethylmethanesulfonamidato}ruthenium(II)  Ru-(S,S)-Ms-DENEB................................... 255
44-0255 Chloro{N-[(1R,2R)-2-[(S)-[2-[[1,2,3,4,5,6-η)-4-methylphenyl]methoxy]ethyl]amino]-1,2-di-

phenylethylmethanesulfonamidato}ruthenium(II)  Ru-(R,R)-Ms-DENEB.................................. 255
44-0138 Chloro(1-phenylindenyl)bis(triphenylphosphine)ruthenium(II), min. 98%.................................. 256
44-0181 Diacetato{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}ruthenium(II) Ru(OAc)2[(S)-dtbm-segphos®]...................................................... 258
44-0180 Diacetato{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-

benzodioxole}ruthenium(II) Ru(OAc)2[(R)-dtbm-segphos®]...................................................... 257
44-0169 Diacetato[(S)-(-)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole]ruthenium(II) 

Ru(OAc)2[(S)-segphos®]........................................................................................................... 258
44-0168 Diacetato[(R)-(+)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole]ruthenium(II) 

Ru(OAc)2[(R)-segphos®]........................................................................................................... 258
44-0153 Diacetato[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]ruthenium(II) Ru(OAc)2[(S)-binap].... 259
44-0152 Diacetato[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]ruthenium(II) Ru(OAc)2[(R)-binap].. 258
44-0167 Diacetato[(S)-(-)-2,2’-bis(diphenylphosphino)-5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]

ruthenium(II) Ru(OAc)2[(S)-H8-binap]........................................................................................ 259
44-0166 Diacetato[(R)-(+)-2,2’-bis(diphenylphosphino)-5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]

ruthenium(II) Ru(OAc)2[(R)-H8-binap]........................................................................................ 259
44-0163 Diacetato[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]ruthenium(II) Ru(OAc)2[(S)-tolbinap] 260
44-0162 Diacetato[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]ruthenium(II) 

Ru(OAc)2[(R)-tolbinap]............................................................................................................... 260
44-0176 Diacetato{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}ruthenium(II) 

Ru(OAc)2[(S)-dm-segphos®]..................................................................................................... 261
44-0174 Diacetato{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}ruthenium(II) 

Ru(OAc)2[(R)-dm-segphos®]..................................................................................................... 260
44-0165 Diacetato{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}ruthenium(II) 

Ru(OAc)2[(S)-xylbinap].............................................................................................................. 262
44-0164 Diacetato{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}ruthenium(II) 

Ru(OAc)2[(R)-xylbinap].............................................................................................................. 261
44-0232 Dichloro{(R)-2,2’-bis[bis(4-methylphenyl)]-1,1’-binaphthyl}[(1R,2R)-2-amino-1-

phenylpropyldiphenylphosphine]ruthenium(II), min. 97%.......................................................... 262
44-0260 Dichlorobis[2-(di-t-butylphosphino)ethylamine]ruthenium(II), min. 97%.................................... 262
44-0263 Dichlorobis[2-(diphenylphosphino)ethylamine]ruthenium(II), min. 95% (mixture of isomers)... 263
44-0265 Dichlorobis[2-(di-i-propylphosphino)ethylamine]ruthenium(II), min. 97%.................................. 263
44-0211 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(2S)-(+)-1,1-bis(4-methoxyphenyl)-

3-methyl-1,2-butanediamine]ruthenium(II) dichloromethane adduct, min. 97%............................... 265
44-0210 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(2R)-(-)-1,1-bis(4-methoxy

phenyl)-3-methyl-1,2-butanediamine]ruthenium(II) dichloromethane adduct, min. 97%........... 264
44-0925 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(S)-(-)-2-(α-(t-butyl)

methanamine)-1H-benzimidazole]ruthenium(II), min. 95%....................................................... 265
44-0221 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(1S,2S)-(-)-1,2-

diphenylethylenediamine]ruthenium(II), min. 90%.................................................................... 266
44-0220 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(1R,2R)-(+)-1,2-diphenyl

ethylenediamine]ruthenium(II), min. 90%.................................................................................. 265
44-0223 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(1S,2S)-(-)-1,2-

diphenylethylenediamine]ruthenium(II), min. 98%.................................................................... 267
44-0222 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(1R,2R)-(+)-1,2-

diphenylethylenediamine]ruthenium(II), min. 98%.................................................................... 267
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Hydrogenation
44-0910 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(S)-(+)-2-(α-

methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 95%............................................ 267
44-0905 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(S)-(-)-2-(α-

methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 95%............................................ 267
44-0920 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(R)-(+)-2-(α-(i-propyl)

methanamine)-1H-benzimidazole]ruthenium(II), min. 95%....................................................... 267
44-0915 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(S)-(-)-2-(α-(i-propyl)

methanamine)-1H-benzimidazole]ruthenium(II), min. 95%....................................................... 268
44-0249 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]ruthenium(II), min. 95%.............. 268
44-0248 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1, 1’-binaphthyl]ruthenium(II), min. 95%............ 268
44-0975 Dichloro[(4S,5S)-(+)-4,5-bis(diphenylphosphinomethyl)-2,2-dimethyl-1,3-dioxolane][(S)-(-)-

2-(i-butyl)methanamine)-1H-benzimidazole]ruthenium(II), min. 95%........................................ 268
44-0980 Dichloro[(4S,5S)-(+)-4,5-bis(diphenylphosphinomethyl)-2,2-dimethyl-1,3-dioxolane][(S)-(-)-

2-(t-butyl)methanamine)-1H-benzimidazole]ruthenium(II), min. 97%........................................ 269
44-0960 Dichloro[(4R,5R)-(-)-4,5-bis(diphenylphosphinomethyl)-2,2-dimethyl-1,3-dioxolane]

[(R)-(+)-2-(α-methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 95%........................ 269
44-0955 Dichloro[(4S,5S)-(+)-4,5-bis(diphenylphosphinomethyl)-2,2-dimethyl-1,3-dioxolane]

[(S)-(-)-2-(α-methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 98%......................... 270
44-0970 Dichloro[(4R,5R)-(-)-4,5-bis(diphenylphosphinomethyl)-2,2-dimethyl-1,3-dioxolane][(R)-(+)-

2-(i-propyl)methanamine)-1H-benzimidazole]ruthenium(II), min. 95%...................................... 270
44-0965 Dichloro[(4S,5S)-(+)-4,5-bis(diphenyphosphinomethyl)-2,2-dimethyl-1,3-dioxolane][(S)-(-)-2-

(i-propyl)methanamine)-1H-benzimidazole]ruthenium(II), min. 95%......................................... 270
44-2314 Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl](2-aminomethylpyridine)

ruthenium(II) RuCl2(AMPY)[(R)Tol-Binap]................................................................................. 271
44-2315 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl](2-aminomethylpyridine)

ruthenium(II) RuCl2(AMPY)[(S)-Tol-Binap]................................................................................ 271
44-0950 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl][(S)-(-)-2-(α-(t-butyl) 

methanamine)-1H-benzimidazole]ruthenium(II), min. 97%....................................................... 271
44-0935 Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl][(R)-(+)-2-(α-

methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 95%............................................ 271
44-0930 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl][(S)-(-)-2-(α-

methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 97%............................................ 272
44-0945 Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl][(R)-(+)-2-(α-(i-propyl) 

methanamine)-1H-benzimidazole]ruthenium(II), min. 95%....................................................... 272
44-0940 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl][(S)-(-)-2-(α-(i-propyl) 

methanamine)-1H-benzimidazole]ruthenium(II), min. 95%....................................................... 272
44-0215 Dichloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}[(2S)-(+)-1,1-

bis(4-methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(S)-dm-segphos®]
[(S)-daipen]................................................................................................................................ 273

44-0214 Dichloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}[(2R)-(-)-1,1-
bis(4-methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(R)-dm-segphos®]
[(R)-daipen]............................................................................................................................... 273

44-0229 Dichloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}[(1S,2S)-(-)-1,2-di-
phenylethylenediamine]ruthenium(II) RuCl2[(S)-dm-segphos®][(S,S)-dpen]............................ 274

44-0228 Dichloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}[(1R,2R)-(+)-1,2-di-
phenylethylenediamine]ruthenium(II) RuCl2[(R)-dm-segphos®][(R,R)-dpen]................................... 273

44-0213 Dichloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}[(2S)-(+)-1,1-bis(4-
methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(S)-xylbinap][(S)-daipen].... 275

44-0212 Dichloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}[(2R)-(-)-1,1-bis(4-
methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(R)-xylbinap][(R)-daipen]... 274

44-0224 Dichloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}[(1S,2S)-(-)-1,2-diphenyleth-
ylenediamine]ruthenium(II) RuCl2[(S)-xylbinap][(S,S)-dpen]..................................................... 275

44-0226 Dichloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}[(1R,2R)-(+)-1,2-
diphenylethylenediamine]ruthenium(II) RuCl2[(R)-xylbinap][(R,R)-dpen].................................. 275

44-0381 Dichloro[(S)-(+)-4,12-bis(di(3,5-xylyl)phosphino)-[2.2]-paracyclophane][(1R,2R)-(+)-1,2-
diphenylethylenediamine]ruthenium(II), min. 95%.................................................................... 276

44-0380 Dichloro[(R)-(-)-4,12-bis(di(3,5-xylyl)phosphino)-[2.2]-paracyclophane][(1S,2S)-(-)-1,2-di
phenylethylenediamine]ruthenium(II), min. 95%....................................................................... 276
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Hydrogenation
44-0580 Dichloro[N1,N1-dimethyl-N2-[2-(phenylthio-κS)ethyl]-1,2-ethanediamine-κN1,κN2]

(tricyclohexylphosphine)ruthenium(II)....................................................................................... 278
44-0565 Dichloro[N-[2-(phenylthio-κS)ethyl]-[4-morpholineethanamine-κNN1,κN1]

(tricyclohexylphosphine)ruthenium(II)....................................................................................... 278
44-0442 (+)-Dichloro[(4R)-4-(i-propyl)-2-{(R)-2-(diphenylphosphino)ferrocenyl}oxazoline](triphenyl

phosphine)ruthenium(II)............................................................................................................ 279
44-0443 (-)-Dichloro[(4S)-4-(i-propyl)-2-{(S)-2-(diphenylphosphino)ferrocenyl}oxazoline](tri

phenylphosphine)ruthenium(II).................................................................................................. 279
44-0575 Dichloro[rel-[N2(S)]-N1,N1-dimethyl-N2-[2-[(R)-phenylthio-κS]ethyl]-1,2-ethanediamine-κN-

N1,κN2](triphenylphosphine)ruthenium(II), compd. with dichloromethane................................ 279
44-0560 Dichloro[rel-[N(S)]-N-[2-[(R)-methylthio-κS]ethyl]-4-morpholineethanamine-κNN4,κN4]

(triphenylphosphine)ruthenium(II)............................................................................................. 279
44-0555 Dichloro[rel-[N(R)]-N-[2-[(R)-(phenylmethyl)thio-κS]ethyl]-4-morpholineethanamine-κN-

N4,κN4](triphenylphosphine)ruthenium(II), compd. with dichloromethane................................ 279
44-0550 Dichloro[rel-[N(S)-N-[2-[(R)-phenylthio-κS]ethyl]-4-morpholineethanamine-κNN4,κN4]

(triphenylphosphine)ruthenium(II)............................................................................................. 279
44-0570 Dichloro[rel-[N(S)]-N-[2-[(R)-phenylthio-κS]ethyl]-[1-pyrrolidineethanamine-κNN1,κN1]

(triphenylphosphine)ruthenium(II)............................................................................................. 279
44-0386 Dichloro[(S)-(-)-2,2’,6,6’-tetramethoxy-4,4’-bis(diphenylphosphino)-3,3’-bipyridine]

[(1S,2S)-(-)-1,2-diphenylethylenediamine]ruthenium(II), min. 95%........................................... 280
44-0385 Dichloro[(R)-(+)-2,2’,6,6’-tetramethoxy-4,4’-bis(diphenylphosphino)-3,3’-bipyridine][(1R,2R)-

(+)-1,2-diphenylethylenediamine]ruthenium(II), min. 95%......................................................... 280
44-0390 Dichloro[(R)-(+)-2,2’,6,6’-tetramethoxy-4,4’-bis(di(3,5-xylyl)phosphino)-3,3’-bipyridine]

[(1R,2R)-(+)-1,2-diphenylethylenediamine]ruthenium(II), min. 95%.......................................... 280
44-0391 Dichloro[(S)-(-)-2,2’,6,6’-tetramethoxy-4,4’-bis(di(3,5-xylyl)phosphino)-3,3’-bipyridine]

[(1S,2S)-(-)-1,2-diphenylethylenediamine]ruthenium(II), min. 95%........................................... 280
44-0520 Dimethylammonium dichlorotri(µ-chloro)bis{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-

1,3-benzodioxole}diruthenate(II) [NH2Me2][{RuCl((R)-dm-segphos®)}2(µ-Cl)3]......................... 281
44-0521 Dimethylammonium dichlorotri(µ-chloro)bis{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-

1,3-benzodioxole}diruthenate(II) [NH2Me2][{RuCl((S)-dm-segphos®)}2(µ-Cl)3]......................... 282
44-0514 Dimethylammonium dichlorotri(µ-chloro)bis{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-

binaphthyl}diruthenate(II) [NH2Me2][{RuCl((R)-xylbinap)}2(µ-Cl)3]............................................. 282
44-0515 Dimethylammonium dichlorotri(µ-chloro)bis{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-

binaphthyl}diruthenate(II) [NH2Me2][{RuCl((S)-xylbinap)}2(µ-Cl)3].............................................. 282
44-0518 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-

benzodioxole]diruthenate(II) [NH2Me2][{RuCl((R)-segphos®)}2(µ-Cl)3]...................................... 282
44-0519 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-

benzodioxole]diruthenate(II) [NH2Me2][{RuCl((S)-segphos®)}2(µ-Cl)3]...................................... 283
44-0510 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3].................................................. 283
44-0511 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((S)-binap)}2(µ-Cl)3].................................................. 285
44-0516 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-

5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-H8-binap)}2(µ-Cl)3]. 286
44-0517 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(diphenylphosphino)-5,5’,6,6’,7,7’,8,8’-

octahydro-1,1’-binaphthyl]diruthenate(II) [NH2Me2][{RuCl((S)-H8-binap)}2(µ-Cl)3]............................ 286
44-0512 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-tolbinap)}2(µ-Cl)3].............................................. 286
44-0513 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((S)-tolbinap)}2(µ-Cl)3].............................................. 286
44-0186 N-[(1S,2S)-1,2-Diphenyl-2-(2-(4-methylbenzyloxy)ethylamino)-ethyl]-4-methylbenzene 

sulfonamide(chloro)ruthenium(II) (S,S)-Ts-DENEB™............................................................... 287
44-0780 1-Hydroxytetraphenylcyclopentadienyl(tetraphenyl-2,4-cyclopentadien-1-one)-µ-

hydrotetracarbonyldiruthenium(II), 98% SHVO’S CATALYST................................................... 288
44-0111 {N-[3-(η6-phenyl)propyl]-[(1R-2R)-1,2-diphenyl-1-4-methylbenzenesulfonylamidato(kN’)-

ethyl-2-amino-(kN)]}ruthenium(II)  (R,R)-Teth-TsDpen RuCl WILLS CATALYST....................... 289
44-0110 {N-[3-(η6-phenyl)propyl]-[(1S-2S)-1,2-diphenyl-1-4-methylbenzenesulfonylamidato(kN’)-

ethyl-2-amino-(kN)]}ruthenium(II)  (S,S)-Teth-TsDpen RuCl WILLS CATALYST....................... 289
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Hydrolysis
06-3110 Alcalase® 2.4 L FG................................................................................................................... 2
06-3112 Alcalase® 2.5 L......................................................................................................................... 2
06-3115 Esperase® 8.0 L........................................................................................................................ 9
06-3105 Lipozyme® CALB L................................................................................................................... 9
06-3140 Lipozyme® TL 100 L.................................................................................................................. 9
06-3155 Lipozyme® TL IM...................................................................................................................... 9
06-3160 Neutrase® 0.8 L........................................................................................................................ 9
06-3100 NovoCor® AD L......................................................................................................................... 9
06-3123 Novozym® 435.......................................................................................................................... 10
06-3120 Novozym® 40086...................................................................................................................... 10
06-3135 Novozym® 51032...................................................................................................................... 10
06-3118 Palatase® 20000 L.................................................................................................................... 10
06-3125 Resinase® HT........................................................................................................................... 10
06-3137 Savinase® 12 T......................................................................................................................... 11
06-3150 Savinase® 16 L......................................................................................................................... 11
79-5000 Methyl(triphenylphosphine)gold(I), 99%.................................................................................... 46
96-0224 Novozymes Endoprotease Screening Kit (contains 6 endoprotease enzymes)........................  
78-0725 Hydrido(dimethylphosphinous acid-kP)[hydrogen bis(dimethylphosphinito-kP)]platinum(II) 

Ghaffar-Parkins catalyst............................................................................................................ 185
44-0015 Acetonitrilebis[2-diphenylphosphino-6-t-butylpyridine]cyclopentadienylruthenium(II) 

hexafluorophosphate, min. 98%................................................................................................ 221

Hydrosilyation
27-1050 Chlorotris(triphenylphosphine)cobalt(I), min. 98%.................................................................... 15
77-1115 3-Di-i-propylphosphino-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)iridium(I) 

hexafluorophosphate, min. 98%................................................................................................ 67
28-1095 Chloro(cyclopentadienyl){1,3-bis[2-(diphenylmethyl)-4,6-dimethylphenyl]1H-imidazolium}

nickel(II)..................................................................................................................................... 98
46-0100 Allylpalladium chloride dimer, min. 98%.................................................................................... 116
45-0198 3-Di-i-propylphosphino-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)rhodium(I) 

hexafluorophosphate, min. 98%................................................................................................ 211
45-0197 3-Di-i-propylphosphoranylidene-2-(N,N-dimethylamino)-1H-indene(1,5-cyclooctadiene)

rhodium(I), min. 95%................................................................................................................. 211
45-1878 Rhodium(III) chloride, anhydrous.............................................................................................. 214
44-0442 (+)-Dichloro[(4R)-4-(i-propyl)-2-{(R)-2-(diphenylphosphino)ferrocenyl}oxazoline](triphenyl

phosphine)ruthenium(II)............................................................................................................ 279
44-0443 (-)-Dichloro[(4S)-4-(i-propyl)-2-{(S)-2-(diphenylphosphino)ferrocenyl}oxazoline](tri

phenylphosphine)ruthenium(II).................................................................................................. 279
44-7880 Tris(acetonitrile)pentamethylcyclopentadienylruthenium(II) hexafluorophosphate, min. 98%... 296
22-0200 Bis(cyclopentadienyl)titanium dichloride, 99+% (Titanocene dichloride)................................... 306

Isomerization
79-0125 Bis{1,3-bis[2,6-bis(1-methylethyl)phenyl]-1,3-dihydro-2H-imidazol-2-ylidene}-µ-

hydroxydigold(I) tetrafluoroborate, 99%.................................................................................... 32
46-0252 Bis(tri-t-butylphosphine)palladium(0), 98%............................................................................... 123
44-0015 Acetonitrilebis[2-diphenylphosphino-6-t-butylpyridine]cyclopentadienylruthenium(II) 

hexafluorophosphate, min. 98%................................................................................................ 221
44-0460 Dihydrotetrakis(triphenylphosphine)ruthenium(II), 95%............................................................ 281
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Kinetic Resolution
24-0850 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]chromium(III) 

chloride...................................................................................................................................... 13
24-0851 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]chromium(III) 

chloride...................................................................................................................................... 14
27-0495 Cyclic-Oligo Bis[(1R,2R)-(+)-1,2-cyclohexanediamino-N,N’-bis(3,3’-di-t-butylsalicylidene) 

cobalt(III)triflate]-5,5’-bis(2-carboxyethyl)ether.......................................................................... 18
27-0496 Cyclic-Oligo Bis[(1S,2S)-(-)-1,2-cyclohexanediamino-N,N’-bis(3,3’-di-t-butylsalicylidene) 

cobalt(III)triflate]-5,5’-bis(2-carboxyethyl)ether.......................................................................... 18
27-0525 (1R,2R)-(-)-1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)cobalt(II)................... 19
27-0526 (1S,2S)-(+)-1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)cobalt(II)................... 20
25-0300 (1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 

chloride, 98% (R,R)-Jacobsen Cat............................................................................................ 83
25-0301 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 

chloride, 98% (S,S)-Jacobsen Cat............................................................................................ 84
42-1213 2,6-Diisopropylphenylimidoneophylidene [(R)-(+)-BIPHEN]molybdenum(VI), min. 97% 

(R) SCHROCK-HOVEYDA CATALYST..................................................................................... 88
42-1214 2,6-Diisopropylphenylimidoneophylidene[(S)-(-)-BIPHEN]molybdenum(VI), min. 97% 

(S) SCHROCK-HOVEYDA CATALYST..................................................................................... 88
46-0860 Dichloro(di-µ-chloro)bis[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]dipalladium(II), 97%. 151
44-0092 Chloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}(p-cymene)ruthenium(II) 

chloride [RuCl(p-cymene)((R)-xylbinap}]Cl............................................................................... 248
44-0123 Chlorodicarbonyl[1-(i-propylamino)-2,3,4,5-tetraphenylcyclopentadienyl]ruthenium(II), min. 95%.. 252
44-0213 Dichloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}[(2S)-(+)-1,1-bis(4-methoxy-

phenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(S)-xylbinap][(S)-daipen]................. 275
44-0212 Dichloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}[(2R)-(-)-1,1-bis(4-methoxy-

phenyl)-3-methyl-1,2-butanediamine]ruthenium(II) RuCl2[(R)-xylbinap][(R)-daipen]................. 274
44-0442 (+)-Dichloro[(4R)-4-(i-propyl)-2-{(R)-2-(diphenylphosphino)ferrocenyl}oxazoline](triphenyl

phosphine)ruthenium(II)............................................................................................................ 279
44-0443 (-)-Dichloro[(4S)-4-(i-propyl)-2-{(S)-2-(diphenylphosphino)ferrocenyl}oxazoline](tri

phenylphosphine)ruthenium(II).................................................................................................. 279
44-0510 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3].................................................. 283
44-0511 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-

binaphthyl]diruthenate(II) [NH2Me2][{RuCl((S)-binap)}2(µ-Cl)3].................................................. 285
44-0780 1-Hydroxytetraphenylcyclopentadienyl(tetraphenyl-2,4-cyclopentadien-1-one)-µ-

hydrotetracarbonyldiruthenium(II), 98% SHVO’S CATALYST................................................... 288

Metathesis
42-1213 2,6-Diisopropylphenylimidoneophylidene [(R)-(+)-BIPHEN]molybdenum(VI), min. 97% 

(R) SCHROCK-HOVEYDA CATALYST..................................................................................... 88
42-1214 2,6-Diisopropylphenylimidoneophylidene[(S)-(-)-BIPHEN]molybdenum(VI), min. 97% 

(S) SCHROCK-HOVEYDA CATALYST..................................................................................... 88
42-1200 2,6-Diisopropylphenylimidoneophylidene molybdenum(VI) bis(t-butoxide)............................... 88
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Metathesis
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ALUMINUM (Compounds)
ALUMINUM (Compounds)	

13-580013-5800 (1R,2R)-(-)-[1,2-Cyclohexane
diamino-N,N’-bis(3,5-di-t-butyl
salicylidene)]aluminum(III) chloride, 
98% (250611‑13‑3) 
[C36H52N2O2]AlCl; FW: 607.26; 
yellow pwdr.; m.p. 250-255°

O

Al

N

O

N

H H

tBu

tBu tBu

tBuCl

	 1g
	 5g

Technical Notes:
1.	 Aluminum salen complexes as catalysts for the kinetic resolution of terminal epoxides via carbon dioxide coupling.
2.	 Efficient synthesis of bio-renewable polyesters and cyclic carbonates through tandem catalysis.
3.	 Catalyst used for the asymmetric hydrocyanation of nitroolefins.
4.	 Catalyst used in the reaction of epoxides with heterocumulenes.
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ALUMINUM (Compounds)
13-580113-5801 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-

butylsalicylidene)]aluminum(III) chloride, 98% (307926‑51‑8) 
[C36H52N2O2]AlCl; FW: 607.26; yellow pwdr.; m.p. >350°

	 1g
	 5g

Technical Note:
1.	 See 13-5800 (page 1)

BIOCATALYSTS (Compounds)	
06-311006-3110

a

Alcalase® 2.4 L FG (9014‑01‑1) 
brown liq.; d. 1.17 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 2.4 AU-A/g. Serine 
endoprotease that hydrolyzes internal peptide bonds. Color can vary from batch 
to batch. Color intensity is not an indication of enzyme activity. Packaging must be 
kept intact, dry and away from sunlight. Please follow the recommendations and 
use the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

10g
50g

250g

 
06-311206-3112

a

Alcalase® 2.5 L (9014‑01‑1) 
amber liq. (semitransparent); d. 1.08 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 2.5 AU-A/g. Serine 
endoprotease that hydrolyzes internal peptide bonds. Color can vary from batch 
to batch. Color intensity is not an indication of enzyme activity. Packaging must be 
kept intact, dry and away from sunlight. Please follow the recommendations and 
use the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

	 10g
	 50g
	 250g

 
07-315507-3155

a

CalB immo 1090™ - Immobilized enzyme 
white to slightly yellow spherical beads, dry 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 1 year; 
Particle Size: 300-710 micron; CalB immo 1090 is an adsorbed preparation and 
is suitable for applications in solvent-free systems like oils, as well as organic 
solvents and it and can be used for (regio- and stereoselective) esterifications and 
transesterifications. CalB Immo 1090 has many advantages including high activity 
and the possibility to use in oils, organic solvent and bi-phasic systems. 
Sold in collaboration with Purolite for research purposes only.

	 10g
	 50g
	 250g

 
07-315207-3152

a
CalB immo 5587™ - Immobilized enzyme 
white to slightly yellow spherical beads, dry 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 1 year; 
Particle Size: 300-710 micron; CalB immo 5587 is an adsorbed preparation and 
is particularly suitable for applications where cost is an essential parameter, like 
biodiesel or industrial oil manufacture. CalB Immo 5587 has many advantages 
including cost-effectiveness in processes like biodiesel manufacture. It is also a 
highly robust carrier, particularly suitable for column configurations. 
Sold in collaboration with Purolite for research purposes only.

	 10g
	 50g
	 250g

 
07-315907-3159

a

CalB immo 5872™ - Immobilized enzyme 
white to slightly yellow spherical beads, dry 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 1 year; 
Particle Size: 300-1500 micron;CalB immo 5872 is an adsorbed preparation and 
is suitable for applications in solvent-free systems like oils, as well as organic 
solvents and it and can be used for (regio- and stereoselective) esterifications 
and transesterifications. CalB Immo 5872 has many advantages including 
cost-effectiveness and the possibility to use in oils, organic solvent and bi-phasic 
systems. Sold in collaboration with Purolite for research purposes only.

	 10g
	 50g
	 250g
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BIOCATALYSTS (Compounds)
07-314207-3142

a

CalB immo 8285™ - Immobilized enzyme 
white to slightly yellow spherical beads, dry 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 1 year; 
Particle Size: 100-710 micron; CalB immo 8285 is covalently immobilized and is 
suitable for applications in water, organic solvents as well as solvent-free systems 
and can be used for (regio- and stereoselective) hydrolysis, esterifications and 
transesterifications. The lipase is immobilized by covalent immobilization onto 
Purolites highly hydrophobic carrier Purolite ECR8285 (an epoxy/butyl methacrylate 
co-polymer).  Sold in collaboration with Purolite for research  purposes only.

10g
50g

250g

 
07-314807-3148

a

CalB immo 8806™ - Immobilized enzyme 
white to slightly yellow spherical beads, dry 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 1 year; 
Particle Size: 300-710 micron; CalB immo 8806 is an adsorbed preparation and 
is suitable for applications in solvent-free systems like oils, as well as organic 
solvents and it and can be used for (regio- and stereoselective) esterifications and 
transesterifications. CalB Immo 8806 has many advantages including high activity 
and the possibility to use in oils, organic solvent and bi-phasic systems. 
Sold in collaboration with Purolite for research purposes only.

10g
50g

250g

 
96-4050 CalB immo KIT™ - Immobilized enzyme

See page 319 
07-313007-3130

a

CalB immo Plus™ - Immobilized enzyme 
white to off white spherical beads, dry 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 1 year; 
Particle Size: 300-710 micron; CalB immo Plus is suitable for applications in 
organic solvents as well as solvent-free systems and can be used for (regio- and 
stereoselective) esterifications and transesterifications. CalB Immo Plus has many 
advantages including high activity and high mechanical stability. 
Sold in collaboration with Purolite for research purposes only.

10g
50g

250g

 
07-313307-3133

a

CalB immo Plus Food Grade™ - Immobilized enzyme 
white to slightly yellow spherical beads, dry 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 1 year; 
Particle Size: 300-710 micron; CalBimmo Plus Food Grade is supplied in 
food-grade quality and conforms to the General Specifications and Considerations 
for Enzyme Preparations Used in Food Processing of the Joint FAO/WHO Expert 
Committee on Food Additives (JECFA). CalB immo Plus is suitable for applications 
in organic solvents as well as a solvent-free systems and can be used for (regio- 
and stereoselective) esterifications and transesterifications. CalB Immo Plus has 
many advantages including high activity and high mechanical stability. 
Sold in collaboration with Purolite for research purposes only.

10g
50g

250g

 
06-092506-0925

a

Enzyme carrier Lifetech™ ECR1030M 
White to off white spherical beads (wet); SA: 80 ‑ 120 m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 220-340; Lifetech ECR1030M is a 
copolymer of divinylbenzene (DVB) and methacrylate with no functional groups. It 
is used for enzyme immobilization by adsorption (hydrophobic interaction) and it is 
particularly suitable for lipase immobilization such as CALB. Lifetech ECR1030M 
main features are high mechanical stability compared to other existing resins, low 
surface area that grants high enzyme activity at low protein loading. 
Sold in collaboration with Purolite for research purposes only. 

50g
5x50g
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BIOCATALYSTS (Compounds)
07-221507-2215

a

Enzyme carrier Lifetech™ ECR1504 
White to off white spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-1200 micron; Lifetech ECR1504 is a copolymer of divinyl-
benzene (DVB) and styerene functionalised with tertiary amines. It is used for 
enzyme immobilization by ionic interaction of the ionizable surface aminoacids 
(Lys, Arg, His, Asp, Glu) with the tertiary amines on the polymer. It is particu-
larly suitable for immobilization of enzymes with iP in the range 3 - 5 like many 
glycosidaseses. Lifetech ECR1504 main features are possibility to regenerate 
the resin, pH adjustment before immobilization and large particle size for column 
applications. Sold in collaboration with Purolite for research purposes only. 

	 50g
	 5x50g

 
07-222007-2220

a

Enzyme carrier Lifetech™ ECR1508 
White to off white spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-1200 micron; Lifetech ECR1508 is copolymer of divinylbenzene 
(DVB) and styerene functionalised with tertiary amines. It is used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the tertiary amines on the polymer. It is particularly suitable for 
immobilization of enzymes with iP in the range 3 - 5 like many glycosidaseses. 
Lifetech ECR1508 main features are possibility to regenerate the resin, pH 
adjustment before immobilization and large particle size for column applications. 
Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
07-222407-2224

a

Enzyme carrier Lifetech™ ECR1604 
White to off white spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-1200 micron; Lifetech ECR1604 is a copolymer of divinylbenzene 
(DVB) and styerene functionalised with quaternary amines. It is used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the tertiary amines on the polymer. It is particularly suitable for 
immobilization of enzymes with iP in the range 3 - 5 like many glycosidaseses. 
Lifetech ECR1604 main features are possibility to regenerate the resin, pH 
adjustment before immobilization and large particle size for column applications. 
Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
07-223007-2230

a

Enzyme carrier Lifetech™ ECR1640 
White to off white spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-1200 micron; Lifetech ECR1640 is a copolymer of divinylbenzene 
(DVB) and styrene functionalized with quaternary amines. It is used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the tertiary amines on the polymer. It is particularly suitable for 
immobilization of enzymes with iP in the range 3 - 5 like many glycosidaseses. 
Lifetech ECR1640 main features are possibility to regenerate the resin, pH 
adjustment before immobilization and large particle size for column applications. 
Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-092806-0928

a

Enzyme carrier Lifetech™ ECR1061M 
White to off white spherical beads (wet); SA: 400 ‑ 510 m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 600-750 Å; Lifetech ECR1061M is 
a copolymer of divinylbenzene (DVB) with methacrylate with no functional groups. 
It is used for enzyme immobilization by adsorption (hydrophobic interaction) and 
it is particularly suitable for lipase immobilization as CALB. Lifetech ECR1061M 
main features are higher  porosity compared to Lifetech ECR1030M  to allow 
better diffusion for bulky substrates or better application in viscous systems. 
Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g
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BIOCATALYSTS (Compounds)
06-090506-0905

a

Enzyme carrier Lifetech™ ECR1090F 
White to off white spherical beads (wet); SA: 750 ‑ 850 m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 150-300 micron; Pore Diameter: 900-1100 Å; Lifetech ECR1090F 
is a copolymer of divinylbenzene (DVB) and styrene with high porosity and 
no functional groups. It is used for enzyme immobilization by adsorption 
(hydrophobic interaction) and it is particularly suitable for lipase immobilization. 
Lifetech ECR1090F main features are high porosity, high mechanical stability and 
high surface area. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-091306-0913

a

Enzyme carrier Lifetech™ ECR1090M 
White to off white spherical beads (wet); SA: 750 ‑ 850 m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 900-1100 Å; Lifetech ECR1090M 
is a copolymer of divinylbenzene (DVB) and styrene with high porosity and 
no functional groups. It is used for enzyme immobilization by adsorption 
(hydrophobic interaction) and it is particularly suitable for lipase immobilization. 
Lifetech ECR1090M main features are high porosity, high mechanical stability and 
high surface area. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-092206-0922

a

Enzyme carrier Lifetech™ ECR1091M 
White to off white spherical beads (wet); SA: > 450 m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 950-1200; Lifetech ECR1091M 
is a copolymer of divinylbenzene (DVB) and styrene with very high porosity 
and no functional groups. It is used for enzyme immobilization by adsorption 
(hydrophobic interaction) and it is particularly suitable for lipase immobilization. 
Lifetech ECR1091M main features are high porosity, high mechanical stability and 
high surface area. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-081006-0810

a

Enzyme carrier Lifetech™ ECR8204F 
White to off white spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf life: 6 months; 
Particle Size: 150-300 micron; Pore Diameter: 300-600 Å; Lifetech ECR8204F 
is a methacrylate polymer functionalised with epoxy groups, used for covalent 
enzyme immobilization. Epoxides form very stable covalent linkages with different 
protein surface groups as ε-NH2 in Lys or nucleophiles  (amino, thiol, phenolic). 
Immobilization is performed under very mild experimental conditions of pH and 
temperature, at high ionic buffer strength. Lifetech ECR8204F main features are 
the low porosity, the hydrophilicity, high mechanical strengh and it is optimal for use 
in batch reactors.  Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-081306-0813

a

Enzyme carrier Lifetech™ ECR8204M 
White to off white spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 6 months; 
Particle size: 300-710 micron; Pore Diameter: 300-600 Å; Lifetech ECR8204M 
is a methacrylate polymer functionalized with epoxy groups, used for covalent 
enzyme immobilization. Epoxides form very stable covalent linkages with 
different protein surface groups as ε-NH2 in Lys or nucleophiles (amino, thiol, 
phenolic). Immobilization is performed under very mild experimental conditions 
of pH and temperature, at high ionic buffer strength. Lifetech ECR8204M main 
features are the low porosity, the hydrophilicity, high mechanical strengh and it is 
optimal for use in batch reactors and columns.

	 50g
	 5x50g
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BIOCATALYSTS (Compounds)
06-081706-0817

a

Enzyme carrier Lifetech™ ECR8209F 
white to off white spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 6 months; 
Particle Size: 150-300 micron; Pore Diameter: 300-600 Å; Lifetech ECR8209F is a 
methacrylate polymer functionalized with epoxy groups, used for covalent enzyme 
immobilization. Epoxy groups form very stable covalent linkages with different 
protein surface groups as ε-NH2 in Lys or nucleophiles (amino, thiol, phenolic). 
Immobilization is performed under very mild experimental conditions of pH and 
temperature, at high ionic buffer strength. Lifetech ECR8209F main features are 
the high porosity, the hydrophilicity and it is optimal for use in batch reactors.

	 50g
	 5x50g

 
07-151207-1512

a

Enzyme carrier Lifetech™ ECR8309F 
white to off white spherical beads (wet); SA: 70 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 150-300 micron; Pore Diameter: 600-1200 Å; Lifetech ECR8309F is 
a methacrylate polymer functionalized with amino groups on a short spacer (C2). 
It is used for covalent enzyme immobilization by pre-activation of the resin with 
glutaraldehyde and to subsequently form very stable covalent linkages with different 
protein groups (amino, thiol, phenolic) under very mild experimental conditions of 
pH and temperature, at low ionic buffer strength. It can also be used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the charged amines on the polymer. Lifetech ECR8309F main 
features are the medium porosity, the hydrophilicity and its optimal use in batch 
reactors. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
07-151507-1515

a

Enzyme carrier Lifetech™ ECR8309M 
White to off white spherical beads (wet); SA: 70 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 600-1200 Å; Lifetech ECR8309M is 
a methacrylate polymer functionalized with amino groups on a short spacer (C2). 
It is used for covalent enzyme immobilization by pre-activation of the resin with 
glutaraldehyde and to subsequently form very stable covalent linkages with different 
protein groups (amino, thiol, phenolic) under very mild experimental conditions of 
pH and temperature, at low ionic buffer strength. It can also be used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the charged amines on the polymer. Lifetech ECR8309M main 
features are the medium porosity, the hydrophilicity and its optimal use in batch 
reactors and columns. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
07-151807-1518

a

Enzyme carrier Lifetech™ ECR8315F 
white to off white spherical beads (wet); SA: 60 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 150-300 micron; Pore Diameter: 1200-1800 Å; Lifetech ECR8315F 
is a methacrylate polymer functionalized with amino groups on a short spacer 
(C2). It is used for covalent enzyme immobilization by pre-activation of the resin 
with glutaraldehyde and to subsequently form very stable covalent linkages with 
different protein groups (amino, thiol, phenolic) under very mild experimental 
conditions of pH and temperature, at low ionic buffer strength. Lifetech ECR8315F 
main features are the high porosity, the hydrophilicity and its optimal use in batch 
reactors. Sold in collaboration with Purolite for research purposes only.

	 50g
	 250g

 
07-152007-1520

a

Enzyme carrier Lifetech™ ECR8315M 
white to off white spherical beads (wet); SA: 60 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 1200-1800 Å; Lifetech ECR8315M 
is a methacrylate polymer functionalized with amino groups on a short spacer (C2). 
It is used for covalent enzyme immobilization by pre-activation of the resin with 
glutaraldehyde and to subsequently form very stable covalent linkages with different 
protein groups (amino, thiol, phenolic) under very mild experimental conditions of 
pH and temperature, at low ionic buffer strength. It can also be used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the charged amines on the polymer. Lifetech ECR8315M main 
features are the medium porosity, the hydrophilicity and its optimal use in batch 
reactors and columns. Sold in collaboration with Purolite for research purposes only.

50g
250g
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BIOCATALYSTS (Compounds)
07-152307-1523

a

Enzyme carrier Lifetech™ ECR8409F 
white to off white spherical beads (wet); SA: 70 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 150-300 micron; Pore Diameter: 600-1200 Å; Lifetech ECR8409F is 
a methacrylate polymer functionalized with amino groups on a long spacer (C6). 
It is used for covalent enzyme immobilization by pre-activation of the resin with 
glutaraldehyde and to subsequently form very stable covalent linkages with different 
protein groups (amino, thiol, phenolic) under very mild experimental conditions of 
pH and temperature, at low ionic buffer strength. It can also be used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the charged amines on the polymer. Lifetech ECR8409F main 
features are the medium porosity, the hydrophilicity and its optimal use in batch 
reactors. Sold in collaboration with Purolite for research purposes only.

50g
250g

 
07-152507-1525

a

Enzyme carrier Lifetech™ ECR8409M 
white to off white spherical beads (wet); SA: 70 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 600-1200 Å; Lifetech ECR8409M is 
a methacrylate polymer functionalized with amino groups on a long spacer (C6). 
It is used for covalent enzyme immobilization by pre-activation of the resin with 
glutaraldehyde and to subsequently form very stable covalent linkages with different 
protein groups (amino, thiol, phenolic) under very mild experimental conditions of 
pH and temperature, at low ionic buffer strength. It can also be used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the charged amines on the polymer. Lifetech ECR8409M main 
features are the medium porosity, the hydrophilicity and its optimal use in batch 
reactors and columns. Sold in collaboration with Purolite for research purposes only.

	 50g
	 250g

 
07-152807-1528

a

Enzyme carrier Lifetech™ ECR8415F 
white to off white spherical beads (wet); SA: 60 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 150-300 micron; Pore Diameter: 1200-1800 Å; Lifetech ECR8415F 
is a methacrylate polymer functionalized with amino groups on a long spacer (C6). 
It is used for covalent enzyme immobilization by pre-activation of the resin with 
glutaraldehyde and to subsequently form very stable covalent linkages with different 
protein groups (amino, thiol, phenolic) under very mild experimental conditions of 
pH and temperature, at low ionic buffer strength. It can also be used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the charged amines on the polymer. Lifetech ECR8415F 
main features are the high porosity, the hydrophilicity and its optimal use in batch 
reactors. Sold in collaboration with Purolite for research purposes only.

	 50g
	 250g

 
07-153007-1530

a

Enzyme carrier Lifetech™ ECR8415M 
White to off white spherical beads (wet); SA: 60 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 1200-1800 Å; Lifetech ECR8415M 
is a methacrylate polymer functionalized with amino groups on a long spacer (C6). 
It is used for covalent enzyme immobilization by pre-activation of the resin with 
glutaraldehyde and to subsequently form very stable covalent linkages with different 
protein groups (amino, thiol, phenolic) under very mild experimental conditions of 
pH and temperature, at low ionic buffer strength. It can also be used for enzyme 
immobilization by ionic interaction of the ionizable surface aminoacids (Lys, Arg, 
His, Asp, Glu) with the charged amines on the polymer. Lifetech ECR8415M 
main features are the high porosity, the hydrophilicity and its optimal use in batch 
reactors. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
07-153207-1532

a

Enzyme carrier Lifetech™ ECR8806F 
White to off white spherical beads (wet); SA: 70 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 150-300 micron; Pore Diameter: 350-600 Å; Lifetech ECR8806F is 
a methacrylic polymer functionalized with octadecyl groups. It is used for enzyme 
immobilization by adsorption (hydrophobic interaction) and it is particularly 
suitable for lipase and transaminases immobilization. Lifetech ECR8806F main 
features are very enzyme activity achieved upon immobilization compared to other 
existing resins. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g
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BIOCATALYSTS (Compounds)
07-153507-1535

a

Enzyme carrier Lifetech™ ECR8806M 
White to off white spherical beads (wet); SA: 70 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-710 micron; Pore Diameter: 350-600 Å; Lifetech ECR8806M is 
a methacrylic polymer functionalized with octadecyl groups. It is used for enzyme 
immobilization by adsorption (hydrophobic interaction) and it is particularly 
suitable for lipase and transaminases immobilization. Lifetech ECR8806M main 
features are very high enzyme activity achieved upon immobilization compared 
to other existing resins. Optimal for column packed reactors. Sold in collaboration 
with Purolite for research purposes only.

	 50g
	 5x50g

 
06-082006-0820

a

Enzyme carrier Lifetech™ ECR8209M 
white to off white spherical beads (wet); SA: 70 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 6 months; 
Particle Size: 300-710 micron; Pore Diameter: 600-1200 Å; Lifetech ECR8209M is 
a methacrylate polymer functionalized with epoxy groups, used for covalent enzyme 
immobilization. Epoxy groups form very stable covalent linkages with different 
protein surface groups as ε-NH2 in Lys or nucleophiles (amino, thiol, phenolic). 
Immobilization is performed under very mild experimental conditions of pH and 
temperature, at high ionic buffer strength. Lifetech ECR8209M main features are the 
high porosity, the hydrophilicity and it is optimal use in batch reactors and columns.

	 50g
	 5x50g

 
06-082306-0823

a

Enzyme carrier Lifetech™ ECR8215F 
white to off white spherical beads (wet); SA: 60 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 6 months; 
Particle Size: 150-300 micron; Pore Diameter: 1200-1800 Å; Lifetech ECR8215F is 
a methacrylate polymer functionalized with epoxy groups, used for covalent enzyme 
immobilization. Epoxy groups form very stable covalent linkages with different protein 
surface groups as ε-NH2 in Lys or nucleophiles (amino, thiol, phenolic). Immobiliza-
tion is performed under very mild experimental conditions of pH and temperature, 
at high ionic buffer strength. Lifetech ECR8215F main features are the very high 
porosity, the hydrophilicity and it is optimal for use in batch reactors.

	 50g
	 5x50g

 
06-082606-0826

a

Enzyme carrier Lifetech™ ECR8215M 
white to off white spherical beads (wet); SA: 60 min. m2/g 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 6 months; 
Particle Size: 300-710 micron; Pore Diameter: 1200-1800 Å; Lifetech ECR8215M 
is a methacrylate polymer functionalized with epoxy groups, used for covalent 
enzyme immobilization. Epoxy groups form very stable covalent linkages with 
different protein surface groups as ε-NH2 in Lys or nucleophiles (amino, thiol, 
phenolic). Immobilization is performed under very mild experimental conditions 
of pH and temperature, at high ionic buffer strength. Lifetech ECR8215M main 
features are the very high porosity, the hydrophilicity and its optimal use in batch 
reactors and columns.

	 50g
	 5x50g

 
06-082806-0828

a

Enzyme carrier Lifetech™ ECR8285 
white to off white spherical beads (wet); SA: 100‑200 m2/g 
(store cold) 
Note: Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 6 months; 
Particle Size: 250-1000 micron; Pore Diameter: 400-600 Å; Lifetech ECR8285 
is a methacrylate polymer functionalized with both butyl and epoxy groups. This 
combination creates a good balance of hydrophobicity that makes the polymer 
optimal for immobilization of hydrophobic enzymes like lipases and transaminases. 
Epoxides form very stable covalent linkages with different protein groups (amino, 
thiol, phenolic) under very mild experimental conditions of pH and temperature. 
Lifetech ECR8285 main features are the process advtantages deriving from 
hydrophobic property combined with epoxy groups allowing the use in bi-phasic 
systems. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
96-0255 Enzyme carrier Lifetech™ ECRKIT1

See page 357 
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BIOCATALYSTS (Compounds)
06-311506-3115

a

Esperase® 8.0 L (9014‑01‑1) 
amber liq. (semitransparent); d. 1.07 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 8KNPU-E/g. Serine 
endoprotease that hydrolyzes internal peptide bonds. Color can vary from batch 
to batch. Color intensity is not an indication of enzyme activity. Packaging must be 
kept intact, dry and away from sunlight. Please follow the recommendations and 
use the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

10g
50g

250g

 
96-4065 Lipase immo Kit - Immobilized enzymes

See page 319 
06-310506-3105

a

Lipozyme® CALB L (9001‑62‑1) 
yellow to light‑brown liq.; d. 1.2 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 5000 LU/g. Lipase that 
hydrolyzes ester bonds in glycerides. Color can vary from batch to batch. Color 
intensity is not an indication of enzyme activity. Packaging must be kept intact, dry and 
away from sunlight. Please follow the recommendations and use the product before 
the best before date to avoid the need for a higher dosage. Sold in collaboration with 
Novozymes A/S.  Novozymes does not promote nor support the use of enzymes as 
Active Pharmaceutical Ingredients or excipients. www.strem.com/novozymes

10g
50g

250g

 
06-314006-3140

a

Lipozyme® TL 100 L (9001‑62‑1) 
yellow liq.; d. 1.05 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 100 KLU/g. Lipase 
that hydrolyzes ester bonds in glycerides. Color can vary from batch to batch. 
Color intensity is not an indication of enzyme activity. Packaging must be kept 
intact, dry and away from sunlight. Please follow the recommendations and use 
the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

10g
50g

250g

 
06-315506-3155

a

Lipozyme® TL IM (9001‑62‑1) 
off‑white immobilized granulate; d. 0.4 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 250 IUN/g. Lipase that 
hydrolyzes ester bonds in glycerides. It is a 1,3 specific lipase which is immobilized on 
a non-compressible silica gel carrier into an immobilized granulate. Sold in collaboration 
with Novozymes A/S.  Novozymes does not promote nor support the use of enzymes as 
Active Pharmaceutical Ingredients or excipients. www.strem.com/novozymes

10g
50g

250g

 
06-316006-3160

a

Neutrase® 0.8 L (9080‑56‑2) 
brown liq.; d. 1.26 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 0.8 AU/g. Kinetic 
resolution of amino esters is a neutral, zinc metallo endoprotease, that randomly 
hydrolyzes internal peptide bonds and also facilitates enzymatic synthesis of 
oligopeptides by the reverse proteolysis reaction with zinc metal as co-catalyst. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

10g
50g

250g

 
06-310006-3100

a

NovoCor® AD L (9001‑62‑1) 
brown liq.; d. 1.17 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 6000 LU/g. Lipase 
that hydrolyzes ester bonds in glycerides. Color can vary from batch to batch. 
Color intensity is not an indication of enzyme activity. Packaging must be kept 
intact, dry and away from sunlight. Please follow the recommendations and use 
the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

10g
50g

250g
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BIOCATALYSTS (Compounds)
06-312306-3123

a

Novozym® 435 (9001‑62‑1) 
off‑white immobilized granulate; d. 0.4 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 10000 PLU/g. Lipase 
that hydrolyzes ester bonds in glycerides. Color can vary from batch to batch. 
Color intensity is not an indication of enzyme activity. Packaging must be kept 
intact, dry and away from sunlight. Please follow the recommendations and use 
the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

	 5g
	 25g

 
06-312006-3120

a

Novozym® 40086 (9001‑62‑1) 
brown immobilized granulate; d. 0.33 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 275 IUN/g. Lipase 
that hydrolyzes ester bonds in glycerides. Color can vary from batch to batch. 
Color intensity is not an indication of enzyme activity. Packaging must be kept 
intact, dry and away from sunlight. Please follow the recommendations and use 
the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

	 5g
	 25g

 
06-313506-3135

a

Novozym® 51032 (9001‑62‑1) 
yellow to light‑brown liq.; d. 1.04 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 15 KLU/g. Lipase 
that hydrolyzes ester bonds in glycerides. Product may be hazy and contain 
slight precipitate. This does not affect enzyme activity or performance. Color 
can vary from batch to batch. Color intensity is not an indication of enzyme 
activity. Packaging must be kept intact, dry and away from sunlight. Please 
follow the recommendations and use the product before the best before date 
to avoid the need for a higher dosage. Sold in collaboration with Novozymes 
A/S.  Novozymes does not promote nor support the use of enzymes as Active 
Pharmaceutical Ingredients or excipients. www.strem.com/novozymes

	 10g
	 50g
	 250g

 
96-0224 Novozymes Endoprotease Screening Kit (contains 6 endoprotease enzymes)

See page 320
96-0220 Novozymes Lipase Screening Kit (contains 9 lipase enzymes)

See page 320 
06-311806-3118

a

Palatase® 20000 L (9001‑62‑1) 
brown liq.; d. 1.19 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 20000 LU-MM/g. 
Lipase that hydrolyzes ester bonds in glycerides. Color can vary from batch to 
batch. Color intensity is not an indication of enzyme activity. Packaging must be 
kept intact, dry and away from sunlight. Please follow the recommendations and 
use the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

	 5g
	 25g
	 100g

 
06-312506-3125

a

Resinase® HT (9001‑62‑1) 
yellow liq.; d. 1.05 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 50 KLU/g. Lipase 
that hydrolyzes ester bonds in glycerides. Color can vary from batch to batch. 
Color intensity is not an indication of enzyme activity. Packaging must be kept 
intact, dry and away from sunlight. Please follow the recommendations and use 
the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

	 10g
	 50g
	 250g
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BIOCATALYSTS (Compounds)
06-313706-3137

a

Savinase® 12 T (9014‑01‑1) 
off‑white granulate; d. 1.3 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 12 KNPU-S/g. Serine en-
doprotease that hydrolyzes internal peptide bonds. The granulate contains enzyme 
concentrate, inorganic salt, binder and coating materials. Color can vary from batch 
to batch. Color intensity is not an indication of enzyme activity. Packaging must be 
kept intact, dry and away from sunlight. Please follow the recommendations and 
use the product before the best  date to avoid the need for a higher dosage. Sold in 
collaboration with Novozymes A/S.  Novozymes does not promote nor support the 
use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

	 10g
	 50g
	 250g

 
06-315006-3150

a

Savinase® 16 L (9014‑01‑1) 
amber liq. (semitransparent); d. 1.16 
(store cold) 
Note: Store at 0-10°C. DO NOT FREEZE. Declared activity 16 KNPU-S/g. A serine 
endoprotease that hydrolyzes internal peptide bonds. Color can vary from batch 
to batch. Color intensity is not an indication of enzyme activity. Packaging must be 
kept intact, dry and away from sunlight. Please follow the recommendations and 
use the product before the best before date to avoid the need for a higher dosage. 
Sold in collaboration with Novozymes A/S.  Novozymes does not promote nor 
support the use of enzymes as Active Pharmaceutical Ingredients or excipients. 
www.strem.com/novozymes

	 10g
	 50g
	 250g

BORON (Compounds)	
05-100005-1000

HAZ
(R)-Tetrahydro-1-methyl-3,3-diphenyl-1H,3H-pyr-
rolo[1,2-c][1,3,2]oxazaborole, 0.9-1.1M in toluene 
[(R)-Methyloxazaborolidine] (R)-CBS Catalyst 
(112022‑83‑0) 
C18H20BNO; FW: 277.17; liq.; f.p. 40°F (toluene); d. 0.925 
moisture sensitive

N B
O

Me

Ph
Ph

H
	 10ml
	 50ml

Technical Notes:
1.	 Convenient catalyst for the enantioselective borane reduction of ketones at ambient temperatures.
2.	 Asymmetric synthesis of α-chiral hydroxyalkylphosphines via a catalytic, enantioselective reduction of 

acylphosphines.
3.	 Nickel-catalyzed cross-couplings of benzylic pivalates with arylboroxines: Stereospecific formation of 

diarylalkanes and triarylmethanes.
4.	 Enantioselective reduction of prochiral ketones with NaBH4/Me2SO4/(S)-Me-CBS.

O

C
PPh2R

O

C
PPh2R

BH3
OH

PPh2R

BH3
BH3 · SMe2 Catecholborane

CBS catalyst

up to 91%
up to 99% ee

Tech. Note (2)
Ref. (1)

R

OPivAr1

R

Ar2Ar1

(Ar2BO)3

5 mol% Ni(cod)2

NaOMe (2.0 equiv)
PhMe (0.4 M), 70 °C, 3h

R = alkyl, aryl
82 to >99% ee

24 examples
up to 99%

up to 98% ee

Tech. Note (3)
Ref. (2)
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BORON (Compounds)

O

C
RAr

OH

RAr *

93 - 99% ee
80 - 99% Yield

NaBH4/Me2SO4

(S)-Me-CBS Tech. Note (4)
Ref. (3)

References:
1.	 Org. Lett., 2014, 16, 5830
2.	 J. Am. Chem. Soc., 2013, 135, 3307
3.	 Synthetic Commun., 2014, 44, 1515

 
05-100105-1001

HAZ
(S)-Tetrahydro-1-methyl-3,3-diphenyl-1H,3H-pyrrolo[1,2-c][1,3,2]
oxazaborole, 0.9-1.1M in toluene  [(S)-Methyloxazaborolidine] 
(S)-CBS Catalyst (112022‑81‑8) 
C18H20BNO; FW: 277.17; liq.; f.p. 40°F (toluene); d. 0.925 
moisture sensitive

	 10ml
	 50ml

Technical Note:
1.	 See 05-1000 (page 11)

 
05-100205-1002 (R)-Tetrahydro-1,3,3-triphenyl-1H,3H-pyrrolo[1,2-c]

[1,3,2]oxaborole, 99%  (R)-Phenyl oxazaborolidine 
(145238‑45‑5) 
C23H22BNO; FW: 339.24; white to off‑white pwdr. 
moisture sensitive 
Note: **Limited quantity available**.

N B
O

Ph

Ph
Ph

H
	 5g

Technical Note:
1.	 See 05-1001 (page 12) 

CERIUM (Compounds)	
58-510058-5100 Cerium(IV) ethyl/butyl phosphonate 

Silica (PhosphonicS POCe) 
yellow solid; SA: >350 m2/g 
Note: Sold in collaboration with 
PhosphonicS Ltd. for research purposes 
only.  PhosphonicS Metal Oxidation 
Catalyst Kit component.

P
O

O
O

Ce(IV)

	 5g
	 25g

Particle size range: 70-200 microns
Average pore size: 60Ǻ
Effective loadings: 0.3 to 0.5 mmol/g

Technical Note:
1.	 Catalyst used for the oxidation of a range of sulfides to sulfoxides.

N O

Ph

S

N O

Ph

SO

Ce catalyst

NaBrO3 or t-BuOOH

References:
1.	 Tetrahedron Lett., 2005, 46, 4365

 
96-6770 PhosphonicS Metal Oxidation Catalyst Kit

See page 346

05-1000
(continued)

(R)-Tetrahydro-1-methyl-3,3-diphenyl-1H,3H-pyrrolo[1,2-c][1,3,2]oxazaborole, 0.9-1.1M in 
toluene [(R)-Methyloxazaborolidine] (R)-CBS Catalyst (112022‑83‑0)
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CHROMIUM (Compounds)
CHROMIUM (Compounds)	

24-018324-0183

a
HAZ

Chromium carbonyl, 98+% (13007‑92‑6) 
Cr(CO)6; FW: 220.06; white to off‑white solid

	 5g
	 25g
	 100g

 
24-018024-0180

HAZ
Chromium carbonyl, sublimed, 99% (13007‑92‑6) 
Cr(CO)6; FW: 220.06; white xtl.; m.p. 154-155°; d. 1.77

Cr

OC CO

OC CO

CO

CO

	 5g
	 25g
	 100g
	 500g

Technical Notes:
1.	 Reagent for the preparation of Fischer carbenes.
2.	 Reagent for the preparation of arenechromium complexes.

Cr(CO)6 +
O

(CO)5Cr R

O

(CO)5Cr R

R'X (hard alkylating agent)
e.g. Me3

+BF4
-

CH3COBr

(CO)5Cr
OR'

R

(CO)5Cr
OCOCH3

R

R'OH

RLi

Tech. Note (1)

Cr(CO)6 + R R

Cr(CO)3

Tech. Note (2)

References:
1.	 Comprehensive Organic Synthesis, 1991, Vol, 5, Chapter, 9.2, 1065
2.	 Comprehensive Organic Synthesis, 1991, Vol, 4, Chapter, 2.4, 517
3.	 Comprehensive Organometallic Chemistry, 1982, Vol, 3, Chapter, 26.2, 953
4.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol, 4, 2633

 
24-085024-0850 (1R,2R)-(-)-[1,2-Cyclohexanediamino-

N,N’-bis(3,5-di-t-butylsalicylidene)]
chromium(III) chloride (164931‑83‑3) 
[C36H52N2O2]CrCl; FW: 632.28; brown pwdr.; 
m.p. >350°

1g
5g

Technical Notes:
1.	 Catalyst for the asymmetric ring-opening of meso-

epoxides and for the kinetic resolution of terminal 
epoxides.

2.	 Precatalyst for asymmetric Diels-Alder and hetero 
Diels-Alder reactions.

3.	 Catalyst for copolymerization of CO2 and epoxides.
4.	 Catalyst for enantioselective alkylation of tributyltin enolates.
5.	 Enantioselective addition of Me2Zn to aldehydes.
6.	 Enantioselective intramolecular addition of tertiary enamides to ketones.
7.	 Asymmetric iodocyclization.
8.	 Catalytic intermolecular linear allylic C-H animation.
9.	 Cocatalyst for enantioselective ring opening of epoxides with fluoride.

Y O Y

N3

OH

Cr(salen)Cl

then CSA

Tech. Note (1)
Ref. (1)

N
CO2Me

Ph
CHO
R

N

+

Me3SiO

CO2MePh

R CHO

Me3SiO

Cr(salen)Cl Tech. Note (2)
Ref. (2)

O
Cr

N

O

N
H H

tBu

tButBu

tBu
Cl
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CHROMIUM (Compounds)

O

R1O

n

O

R1 R2

+ CO2

R2

O
Cr(salen)Cl Tech. Note (3)

Ref. (4)

OSnBu3

R

n

O

R

n

R'Cr(salen)Cl

R'-X

Tech. Note (4)
Ref. (5)

S

CHO

ClCr(Salen) (2 mol%)

Me2Zn (2 equiv.)

tBuOMe

S

Me

OH

Tech. Note (5)
Ref. (6)

Ar1 N O

Ar2
O

R

Cr(salen)Cl

NAr1
R

O

HO Ar2

Tech. Note (6)
Ref. (7)

Cr(salen)Cl
NCS

R
OH

I2
R

I
O Tech. Note (7)

Ref. (8)

R'

bis-sulfoxide/Pd
Cr(salen)Cl

MeOC(O)NHTs, BQ

N
Ts

OMe

O

R'
Tech. Note (8)
Ref. (9)

O

R1 R2

PhCOF, HOCH(CF3)2

N

N
S

Ph N

N

(1.6-8 mol%)

(R,R)-(salen)Co (2-10 mol%) R1 R2

FHO

or

+

Tech. Note (9)
Ref. (10)

References:
1.	 Acc. Chem. Res., 2000, 33, 421, review
2.	 J. Am. Chem. Soc., 2000, 122, 7843
3.	 J. Org. Chem., 1998, 63, 403
4.	 Acc. Chem. Res., 2004, 37, 836
5.	 (a) J. Am. Chem. Soc., 2005, 127, 62, b, Angew, Chem, Int, Ed, 2007, 46, 3701
6.	 J. Am. Chem. Soc., 2006, 128, 4940
7.	 J. Am. Chem., 2009, 131, 10390
8.	 Chem. Eur. J., 2008, 14, 1023
9.	 J. Am. Chem., 2008, 130, 3316
10.	 J. Am. Chem., 2010, 132, 3268

 
24-085124-0851 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butyl-

salicylidene)]chromium(III) chloride (219143‑92‑7) 
[C36H52N2O2]CrCl; FW: 632.28; brown pwdr.; m.p. >350°

	 1g
	 5g

Technical Note:
1.	 See 24-0850 (page 13)

24-0850
(continued)

(1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]chromium(III) 
chloride (164931‑83‑3) 
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COBALT (Compounds)
COBALT (Compounds)	

27-047827-0478 1,2-Bis(diphenylphosphino)ethanedichlorocobalt(II), min. 97% 
(18498‑01‑6) 
CoCl2(C26H24P2); FW: 528.26; green pwdr. 
moisture sensitive

	 1g
	 5g

Technical Notes:
1.	 Catalyst used for the hydrovinylation of styrene.
2.	 Cobalt-catalyzed hydroalkylation of [60] fullerene with active alkyl bromides.
3.	 Cobalt-catalyzed 1,4-addition of organoboronic acids to activated alkenes.

+

Cobalt
Complex

Tech. Note (1)
Ref. (1)

+ RBr

cat. CoCl2dppe
  Mn additive

R

HH2O, ODCB, 25 °C
 R' = active alkyl group;

CH2 CH
Fn Me

R1CH CHCH2 R1C CCH2 EtO(O)CH2

Tech. Note (2)
Ref. (2)

R
EWG EWG

R2

R1 B(OH)2

R3

N
R4

HN
R4

R3

EWG

R2

R1
[Co(dppe)Cl2], ZnCl2

CH3CN/THF, H2O
     80 °C, 12 h

R B(OH)2

[Co(dppe)Cl2], K3PO4

CH3CN, 80 °C, 12h

52-96% yield

Tech. Note (3)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2006, 128, 7414
2.	 J. Am. Chem. Soc., 2011, 133, 12842
3.	 Chem. Eur. J., 2012, 18, 14918

 
27-105027-1050 Chlorotris(triphenylphosphine)cobalt(I), min. 98% (26305‑75‑9) 

CoCl(P(C6H5)3)3; FW: 881.24; brown pwdr. 
air sensitive, (store cold)

	 1g
	 5g

Technical Notes:
1.	 Cobalt(I)-catalyzed, steroselective olefination of alkylzinc reagents with aryl aldehydes.
2.	 Reagent for the reductive radical dimerization of 3-haloindoline derivatives.
3.	 Cobalt-catalyzed, asymmetric addition of silylacetylene to 1,1-disubstituted allenes.

Cat., 3%
THF, 8 h, O °C

n-C8H17ZnI  +

MeO

H

O

MeO

C7H
15

Tech. Note (1)
Ref. (1)

P

P

Co

Cl

Cl

PhPh

Ph Ph
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COBALT (Compounds)

Tech. Note (2)
Ref. (2)

Ph

·Me
H SiR3 +

Me

SiR3

CoCl(PPh3)3

(5 mol %)
dppe (5 mol %)
KOAc (10 mol%

DMSO, 80°C, 30 min

Ph

1.5 equiv.

Tech. Note (3)
Ref. (3)

References:
1.	 Synthesis, 2003, 1506
2.	 J. Am. Chem. Soc., 2010, 132, 14376
3.	 J. Org. Chem., 2013, 78, 8986

 
27-040027-0400

HAZ
Cobalt carbonyl (Dicobalt octacarbonyl) 
(Stabilized with 1-5% hexanes) (10210‑68‑1) 
Co2(CO)8; FW: 341.95; dark orange xtl.; m.p. 51-52° 
dec.; f.p. -9°F (hexane); d. 1.73 
air sensitive, (store cold)

	 5g
	 25g
	 100g
	 500g

Technical Notes:
1.	 Reagent for the Pauson-Khand conversion of an olefin, an alkyne 

and carbon monoxide into a cyclopentenone.
2.	 Precatalyst in combination with triphenylphosphite for the cataytic Pauson-Khand reaction.
3.	 Catalyzes the rearrangement of 1-alkynylcyclopropanols to cyclopentenones.
4.	 Catalyzes the conversion of aziridines to β-lactams
5.	 Catalyzes the conversion of diallylanilines and aryliminies to quinolines.
6.	 Reagent for the selective cleavage of benzyl ethers.
7.	 Domino Nicholas and Pauson-Khand process induced by nitroarene reduction.

R
Rs

RL O

RL

RS

R
+

Co2(CO)8

CO

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2,3,4)

HO

R
O

R

33-91%

1) Co2(CO)8, DME, rt

2) reflux
Tech. Note (3)
Ref. (5,6)

N

R1

R3

R4

R2

N
OR1

R2

R3
R4

 8 mol % Co2(CO)8

CO (33 atm)
DME, 100 °C

Tech. Note (4)
Ref. (7)

N

N

Me

Et 10 mol % Co2(CO)8

CO (1 atm)
THF, 95 °C

63%

Tech. Note (5)
Ref. (8)

Co Co

CO

CO

OC

OC

COOC

C

C

O

O

27-1050
(continued)

Chlorotris(triphenylphosphine)cobalt(I), min. 98% (26305‑75‑9)
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COBALT (Compounds)

BnO

BnO

OBn

OBn

OMe

Co2(CO)8
Et3SiH

CO(1 atm)
BnO

BnO

OTES

OBn

OMe

Tech. Note (6)
Ref. (9)

SO2

O2N

N
AcO

SO2

N

N
O

H

Co2(CO)8

              Domino
Nicholas&Pauson-Khand

Tech. Note (7)
Ref. (10)

References:
1.	 Comprehensive Organic Synthesis, 1991, Vol, 5, Ch, 9.1, 1037.  
       Encyclopedia of Reagents for Organic Synthesis, 1995, Vol. 6, 3785.
2.	 J. Am. Chem. Soc., 1994, 116, 3159
3.	 J. Am. Chem. Soc., 1996, 118, 2285
4.	 Tetrahedron Lett., 1998, 39, 7637
5.	 Tetrahedron: Asymmetry, 2000, 11, 797
6.	 J. Am. Chem. Soc., 1998, 120, 3903
7.	 J. Am. Chem. Soc., 1996, 118, 111
8.	 J. Org. Chem., 2003, 68, 3563
9.	 Org. Lett., 2010, 12, 536
10.	 Tetrahedron Lett., 2015, 56, 4674

 
27-090027-0900 Cobalt(II) ethyl/butyl phosphonate Silica 

(PhosphonicS POCo) 
blue solid; SA: >350 m2/g 
Note: Sold in collaboration with PhosphonicS Ltd. for 
research purposes only.  PhosphonicS Metal Oxidation 
Catalyst Kit component.

5g
25g

Particle size range: 70-200 microns
Average pore size: 60Ǻ
Effective loadings: 0.3 to 0.5 mmol/g
 

Technical Note:
1.	 Catalyst used for oxidation of a wide variety allylic alcohols and alkene substrates, including complex steroids.

R1 R3

R2

R OH

R1 R3

R2

R O

Co catalyst

t-BuOOH

Tech. Note (1)
Ref. (1)

AcO AcO O

Co catalyst

t-BuOOH

Tech. Note (1)
Ref. (2)

References:
1.	 Tetrahedron Lett., 2004, 45, 4465
2.	 Tetrahedron Lett., 2003, 44, 4283

 

P
O

O
O

Co(II)

27-0400
(continued)

Cobalt carbonyl (Dicobalt octacarbonyl) (Stabilized with 1-5% hexanes) (10210‑68‑1) 
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COBALT (Compounds)
27-049527-0495 Cyclic-Oligo Bis[(1R,2R)-(+)-1,2-cyclohexane-

diamino-N,N’-bis(3,3’-di-t-butylsalicylidene) 
cobalt(III)triflate]-5,5’-bis(2-carboxyethyl)ether 
(647036‑07‑5) 
C70H84Co2F6N4O20S2; FW: 1597.42; black xtl.

	 100mg
	 500mg

Technical Notes:
1.	 Oligomeric catalyst used for the hydrolytic kinetic 

resolution of terminal epoxides under solvent-free 
conditions.

2.	 Oligomeric catalyst used for the synthesis of highly 
enantioenriched trans-1,2-amino alcohols.

O

C

O

H3CO

+ H2O

O

C

O

H3CO

C

OH

OH

H3CO

O
+

Co catalyst

>99% ee

Tech. Note (1)
Ref. (1)

O

+ H2N OPh

O
Co catalyst

NHO

O

KOH then HCl
HO NH3C

l
Tech. Note (2)
Ref. (2)

References:
1.	 Tetrahedron: Asymmetry, 2003, 14, 3633.
2.	 Org. Lett., 2013, 15, 2895.
3.	 Tetrahedron 2014, 70, 4165.

 
27-049627-0496 Cyclic-Oligo Bis[(1S,2S)-(-)-1,2-cyclohexanediamino-N,N’-bis(3,3’-

di-t-butylsalicylidene) cobalt(III)triflate]-5,5’-bis(2-carboxyethyl)
ether (1252661‑94‑1) 
C70H84Co2F6N4O20S2; FW: 1597.42; black xtl.

	 100mg
	 500mg

Technical Notes:
1.	 Oligomeric catalyst used for the hydrolytic kinetic resolution of terminal epoxides under solvent-free conditions.
2.	 Catalyst used for the synthesis of enantioenriched tetrahydrofurans via the intramolecular openings of oxetanes.
3.	 Catalyst for the enantioselective addition of phenyl carbamate to meso-epoxides for the synthesis of trans-

1,2-amino alcohols.

O

MeO

O
Co catalyst O

MeO

O
+ MeO

O

O
H

OH
Tech. Note (1)
Ref. (1)

Co catalyst

O
R

OH

O

R

OH

Tech. Note (2)
Ref. (2)

O

+ H2N OPh

O
Co catalyst

NHO

O

KOH then HCl

HO NH3Cl Tech. Note (3)
Ref. (3)

References:
1.	 Tetrahedron: Asymmetry, 2003, 14, 3633.
2.	 J. Am. Chem. Soc. 2009, 131, 2786.
3.	 Org. Lett., 2013, 15, 2895.

 

N

N

O

O

Co O3SCF3

O

O

O

O

O

O

N

N

O

O

CoF3CSO3

O

O

O

O

n = 1 to 4

tBu

tButBu

tBu
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COBALT (Compounds)
27-052527-0525 (1R,2R)-(-)-1,2-Cyclohexanediamino-N,N’-

bis(3,5-di-t-butylsalicylidene)cobalt(II) 
(176763‑62‑5) 
C36H52CoN2O2; FW: 603.76; red‑brown pwdr.; 
m.p. 406-412°

1g
5g

25g

Technical Notes:
1.	 Catalyst used in the kinetic resolution of racemic, 

terminal epoxides yielding a chiral diol and the unreacted 
enantiomer of the epoxide.

2.	 Precursor to a Co(III) catalyst for the kinetic resolution of terminal epoxides with alcohols.
3.	 Desymmetrization of meso-epoxides with carboxylic acids and fluoride.
4.	 Catalyst for asymmetric cyclopropanation of styrene.
5.	 Catalyst for copolymerization of CO2 and epoxides.
6.	 Enantioselective intramolecular openings of oxetanes.

O

R

Co SALEN

H2O

O

R
+
-

HO
R

OH

+ Tech. Note (1)
Ref. (1)

O

R
O

R
O

R

OH

(+/-)
+

Co (III) catalyst

OH
Tech. Note (2)
Ref. (2)

O

R

R

+ PhCO2H
Co(salen) R

R

O2CPh

OH

Tech. Note (3)
Ref. (3)

O

RR

Co(Salen)

PhCOF, HOCH(CF3)2

N

N

HO

RR

F

Tech. Note (3)
Ref. (4)

N2

t-BuO2C

CO2t-Bu

+

*
Co(salen) Tech. Note (4)

Ref. (5)

O

n

O

R1

+ O

O
Co(salen)CO2 Tech. Note (5)

Ref. (6)

Co(salen)(OTf)O

HNu

Nu

OH
n

n

Tech. Note (6)
Ref. (7)

References:
1.	 J. Am. Chem. Soc., 2002, 124, 1307
2.	 J. Am. Chem. Soc., 1999, 121, 6086
3.	 Tetrahedron Lett., 1997, 38, 773
4.	 J. Am. Chem. Soc., 2010, 132, 3268
5.	 Adv. Synth. Catal., 2001, 343, 79
6.	 J. Am. Chem. Soc., 2005, 127, 10869
7.	 J. Am. Chem. Soc., 2009, 131, 2786

 

O
Co

N

O

N
H H

tBu

tBu tBu

tBu
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COBALT (Compounds)
27-052627-0526 (1S,2S)-(+)-1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-

butylsalicylidene)cobalt(II) (188264‑84‑8) 
C36H52CoN2O2; FW: 603.76; red‑brown pwdr.; m.p. 409-412°

	 1g
	 5g
	 25g

Technical Note:
1.	 See 27-0525 (page 19)

 
27-055027-0550

amp
HAZ

Cyclopentadienylcobalt dicarbonyl, min. 95% (12078‑25‑0) 
C5H5Co(CO)2; FW: 180.05; dark red liq.; b.p. 37-38.5°/2 mm; 
f.p. 80°F; d. 1.35 
air sensitive, (store cold)

	 2g
	 10g

Technical Notes:
1.	 Volatile cobalt complex used for the deposition of cobalt and cobalt oxide films.
2.	 Intramolecular cobalt-catalyzed [2+2+2] cycloaddition of O-protected diyne-cycanohydrins.
3.	 Catalyst used for the dehydrative direct CH allylation with allylic alcohols.

RN

OTBS

CpCo(CO)2

    hv,

N R

OTBS

Tech. Note (2)
Ref. (4)

N

X

DG

N

X

DG

R1

R3

R2

R1 OH

R2 R3

+
cat. [CpCo]

via b-hydroxide
elimination

+    H2O

99-62% yield,     TON: up to 92
high C2- and g-selectivity

Tech. Note (3)
Ref. (5)

References:
1.	 Thin Solid Films, 2014, 567, 8.
2.	 J. Vac. Sci. Technol. A: Vacuum, Surfaces, and Films, 2013, 31, 01A145/1.
3.	 J. Electrochem. Soc., 2009, 156, D169.
4.	 SynLett., 2010, 7, 1051.
5.	 Angew. Chem. Int. Ed., 2015, 54, 9944.

 
27-055427-0554 Dichloro[1,1’-bis(diphenylphosphino)ferrocene]cobalt(II), 99% (67292‑36‑8) 

[(C5H4P(C6H5)2)2Fe]CoCl2; FW: 684.22; green microxtls.
	 1g
	 5g

Technical Note:
1.	 Catalyst for preparation of boronic acids from diboron derivatives. 

O

O I +
O

B
O O

B
O

O

O
O

B
O

Cat 2.5%, LiOMe

30 °C, 18h, MeOH
86%

Tech. Note (1)
Ref. (1)

References:
1.	 WO2001029051 A1.

 
27-057527-0575

a

Dichlorobis(triphenylphosphine)cobalt(II), 98% (14126‑40‑0) 
CoCl2[P(C6H5)3]2; FW: 654.41; blue pwdr. 
air sensitive

	 1g
	 5g
	 25g

Technical Notes:
1.	 Catalyst used for hydrostannations.
2.	 Catalyst used for alkyne-dihalomethaneamine couplings. – an efficient route for propargylamines.
3.	 Cobalt-catalyzed transformation of alkynyl C-H bond: aldehyde-alkyne-amine coupling.

R

H

SnBu3

O

C
SnBu3R

R

SnBu3R
+ +

Mo, Ni, Co, Rh, or Ru catalysts
Bu3SnF, PMHS

TBAF (cat.), hydroquinone (cat.)
solvent, D

Tech. Note (1)
Ref. (1)

Co

COOC
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COBALT (Compounds)

R +     CH2X2     + HN
N

R

CoBr2 (10 mol%)

DBU (2 equiv)
MeCN, 80 °C

19 examples, yield 
up to 94%

Tech. Note (2)
Ref. (2)

R1

N
R2 R3

R
4

R2

N
H

R3
R1CHO     + R4 H+

CoCl2(PPh3)2 (10 mol%)

4A MS
method A : toluene, 70 °C
method B : CH2Cl2 r.t.R1, R4 = aryl, alkyl ; R2, R3 = alkyl 55-99%

Tech. Note (3)
Ref. (3)

References:
1.	 Tetrahedron, 2013, 69, 4000
2.	 Tetrahedron Lett., 2012, 53, 6199
3.	 SynLett., 2010, 3, 475

 
96-6770 PhosphonicS Metal Oxidation Catalyst Kit

See page 346 
27-195027-1950

HAZ
Tetracobalt dodecacarbonyl, min. 98% (17786‑31‑1) 
Co4(CO)12; FW: 571.85; black xtl.; m.p. 60° dec.; d. 2.09 
air sensitive, (store cold)

1g
5g

25g
Technical Note:

1.	 Catalyst precursor in the inter- and intramolecular Pauson-Khand 
reaction.

References:
1.	 Synthesis, 1998, 142

 
27-196527-1965 N,N’,N”,N”’-(Tetrafluorodiborato) bis[µ-(2,3-

butanedionedioximato)]cobalt(II), min. 98% 
(26220‑72‑4) 
C8H12B2CoF4N4O4; FW: 384.75; brown solid 
Note: Limited quantities available.

100mg
500mg

Technical Note:
1.	 Effective catalyst for high conversion, chain transfer 
        polymerization of methyl methacrylate.

References:
1.	 Macromolecular Engineering, 2011, 5(9-10), 404.
2.	 Polymer Chemistry, 2011, 2, 815.
3.	 J. Applied Polymer Science, 2004, 91, 1375.

 
27-301527-3015

a

Triethylammonium {chlorobis(dimethylgly-
oximato)(4-hydrogenphosphonatepyridinyl) 
cobaltate(III)} (1280199‑86‑1) 
C19H35ClCoN6O7P; FW: 584.88; 
light‑brown solid

5mg
25mg

Technical Notes:
1.	 Synthetic cobaloxime catalyst for reduction of aqueous 

protons to hydrogen in the presence of atmospheric 
oxygen.

2.	 Catalyst containing phosphonate anchor groups for 
immobilization on metal oxide semiconductor surfaces, 
enabling light-driven hydrogen evolution.

References:
1.	 Angew. Chem. Int. Ed., 2012, 51, 9381
2.	 Angew. Chem. Int. Ed., 2012, 51, 12749
3.	 Chem. Commun., 2011, 47, 1695
4.	 Chem. Sci., 2015, 6, 2727

 

Co

Co

CoCo

OC CO

C C

C

OC CO

O O

O

CO

CO

COOC CO

C

C

Me

Me N

C

C

Me

Me

N N

N

O

O

B
O

B
O

F F

F F

Co

Co

N N

N N

O- OH

OH O-

Me

Me

Me

Me

Cl

N

P
HO O-

O

Et3NH+

27-0575
(continued)

Dichlorobis(triphenylphosphine)cobalt(II), 98% (14126‑40‑0)
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COBALT (Compounds)
27-401027-4010

a

lambda-Tris[(1S,2S)-1,2-diphenyl-1,2-
ethanediamine]cobalt(III) chloride tetrakis[3,5-
bis(trifluoromethyl)phenyl]borate dihydrate 
SKJ-1 (1542135‑29‑4) 
C74H60BCl2CoF24N6; FW: 1629.92(1665.92); 
orange pwdr. 
Note: U.S. Patent 14/417655

50mg
250mg

 
27-401127-4011

a

delta-Tris[(1S,2S)-1,2-diphenyl-1,2-ethane-
diamine]cobalt(III) chloride tetrakis(2,​3,​4,​5,​
6-​pentafluorophenyl)borate trihydrate SKJ-3 
(1867120‑15‑7) 
C66H48BCl2CoF20N6; FW: 1445.74 (1501.80); 
orange solid 
Note: U.S. Patent 14/417655

50mg
250mg

COPPER (Compounds)	
29-705029-7050 µ-Benzenebis[N,N’-(1,3-dimethyl-1,3-pro-

panediylidene)bis(2,6-dichlorobenzenamina-
to)] dicopper(I), benzene adduct, min. 98% 
(1119821‑62‑3) 
C34H26Cl8Cu2N4·0.8C6H6; FW: 963.80; 
pale yellow solid 
air sensitive, moisture sensitive, (store cold) 
Note: Sold under license from Georgetown 
University for noncommercial research use only.  
Patent pending.

250mg
1g

Technical Note:
1.	 High yield C-H amination of unactivated C-H bonds with 1-adamantylazide.

References:
1.	 Angew. Chem. Int. Ed., 2008, 47, 9961
2.	 Inorg.Chem., 2004, 43, 6537

 
29-300729-3007 Bis{[1-(2R,5R)-2,5-diethylphospholanyl]-[2-(2R,5R)-

2,5-diethylphospholanyl-1-oxide]benzene}copper(I) 
trifluoromethanesulfonate, min. 97% 
C45H72CuF3O5P4S; FW: 969.55; 
white to beige solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only.

	 100mg
	 500mg

 
29-300829-3008 Bis{[1-(2S,5S)-2,5-diethylphospholanyl]-[2-(2S,5S)-

2,5-diethylphospholanyl-1-oxide]benzene}copper(I) 
trifluoromethanesulfonate, min. 97% 
C45H72CuF3O5P4S; FW: 969.55; white to beige solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only.

	 100mg
	 500mg

 
29-300229-3002 Bis{[1-(2R,5R)-2,5-dimethylphospholanyl]-

[2-(2R,5R)-2,5-dimethylphospholanyl-
1-oxide]benzene}copper(I) trifluoromethane-
sulfonate, min. 97% (874013‑62‑4) 
C37H56CuF3O5P4S; FW: 857.34; white to beige solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only.

	 100mg
	 500mg

 

N

N

Me

Me
Cu

Cl

Cl

Cl

Cl

N

N

Me

Me
Cu

Cl

Cl

Cl

Cl

P

P

O
Et

Et

Et

Et

CF3SO3
-

P

P

O
Et

Et

Et
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Cu
+

P

P

O
Me

Me

Me

Me

CF3SO3
-

P

P

O
Me

Me

Me

Me

Cu
+
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COPPER (Compounds)
29-300329-3003 Bis{[1-(2S,5S)-2,5-dimethylphospholanyl]-[2-(2S,5S)-

2,5-dimethylphospholanyl-1-oxide]benzene}copper(I) 
trifluoromethanesulfonate, min. 97% 
C37H56CuF3O5P4S; FW: 857.34; white to beige solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only.

	 100mg
	 500mg

 
29-400029-4000 Bromo(1,10-phenanthroline)(triphenylphosphine)copper(I), 

min. 97% (25753‑84‑8) 
CuBr(C12H8N2)P(C6H5)3; FW: 585.94; yellow pwdr.

	 1g
	 5g

Technical Notes:
1.	 Copper-catalyzed coupling of imidazoles and pyrazoles with 1,1-dibromo-1-

alkenes: a distinct approach for direct N-alkynylation of heteroarenes.
2.	 Synthesis of benzoindoloquinolizines via a Cu(I)-mediated C-N bond 

formation.
3.	 Efficient synthesis of 1,4-disubstituted triazolyl N-carboxamides via a simple and convenient MCR using 

basic alumina as a solid support.
4.	 Cu(I) complexes with diethoxyphosphoryl-1,10-phenanthrolines in catalysis of C-C and C-heteroatom bond 

formation.

N
B

A

H

R1 Br

Br

N
B

A

R1
66-85%

     10 mol%
  Cu complex
2.0 eq Cs2CO3

DMSO (2.0 ml)
     80°C, 3h

+ Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

X

R1

       Basic alumina copper
catalyst, CMPA, microwave

HOOC
n

TMSN3
N

N
N

R1

R2
O

X
n

+

X=NH,O

Tech. Note (3)
Ref. (3)

PhC CH

BpinBpin
Ph

Bpin

Cu complex/P(O)(OEt)2

+

ArI  +  HNu ArNu

HNu = HPhC , HNPh2, HP(O)(O-n-Bu)2, NCCH2P(O)(OEt)2

Tech. Note (4)
Ref. (4)

References:
1.	 Tetrahedron Lett., 2011, 52, 6497.
2.	 Tetrahedron, 2012, 68, 2864
3.	 Tetrahedron Lett., 2013, 54, 5642.
4.	 Inorg. Chim. Acta., 2015, 431, 297.

 

N N
Cu

BrPh3P
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COPPER (Compounds)
29-405029-4050 Chloro[1,3-bis(2,6-di-i-propylphenyl)imidaz-

ol-2-ylidene]copper(I), 98% (578743‑87‑0) 
C27H36ClCuN2; FW: 487.59; white pwdr. 
air sensitive

	 500mg
	 2g

Technical Notes:
1.	 Catalyst for the aziridination of olefins.
2.	 Mild catalyst, superior to CuCl, in the 

methylenetriphenylphosphorane methyleneation of 
aldehydes and ketones.

3.	 Copper(I) catalyzed alkylation of aryl and alkenylsilanes.
4.	 Copper-catalyzed formal methylative and hydrogenative carboxylation of alkynes with carbon dioxide.
5.	 Regioselective copper-catalyzed carboxylation of allylboronates with carbon dioxide.
6.	 Carboxylation of organoboronic esters with potassium methyl carbonate under copper catalysis.
7.	 Catalytic anti-Markovnikov hydrobromination of alkynes.
8.	 Copper-catalyzed borylative cross-coupling of allenes and imines.

R2R1N NR3R4 R2R1N NR3R4

NTs

PhI=NTs, cat.
C6H6, 4 h, rt

52%

Tech. Note (1)
Ref. (1)

93%

O

CO2Et CO2
Et

5 mol% cat., TMSCHN2

Ph3P, IPA, THF, reflux

Tech. Note (2)
Ref. (2)

OHSi
R1

OSiR1

Li

BuLi

THF

R1 = aryl, alkenyl

R2X
cat. Cu/P(OEt)3

or [(IPr)CuCl]

DMF
   R1-R2

Csp
2-Csp

3

R2 = primary alkyl, allylic, benzylic

Tech. Note (3)
Ref. (3)

Me3Al or iBu2AlH

[Sc], [Zr] or [Ni]

      CO2 (1 atm.)
[CuCl(IPr)] (5 mol%)

RT~60 °C
then H3O+

COOH(H)Me

72 -100%

Tech. Note (4)
Ref. (4)

R2

R1

R3

B(pin)

R3

B(pin)

R2R1

R3

CO2H

R2R1

or

5-15% Cu(IPr)Cl
1.1 equiv KOtBu

THF, CO2 (1 atm), 70 °C
         then HCl (aq)
            up to 79%

Tech. Note (5)
Ref. (5)

Cu

NN

iPr

iPr iPr

iPr

Cl
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COPPER (Compounds)

R B

O

O

RCO2H
O

O O

Me

K

Cu(I)

Tech. Note (6)
Ref. (6)

R

IPrCuCl (10 mol %)
Ph2SiH2, (BrCl2C)2

ArOK, toluene
   25 °C, 1 h

H

Br

R

Tech. Note (7)
Ref. (7)

C .

R1

R2

N

C

R4

R3

+

IPrCuCl(5 mol%)
 KOtBu (1 equiv)

     THF
-78°C to rt
     18 h

N

Bpin

R4

H
R3

R1

R2

B2Pin2+

up to >98:2 d.r.

Tech. Note (8)
Ref. (8)

References:
1.	 J. Am. Chem. Soc., 2006, 128, 6054
2.	 J. Org. Chem., 2007, 72,144
3.	 Angew. Chem. Int. Ed., 2013, 52, 12719
4.	 Chem-Eur. J., 2013, 11439
5.	 Org. Lett., 2013, 15, 4034
6.	 Synthesis, 2014, 1881
7.	 J. Am. Chem. Soc., 2014, 136, 8799
8.	 Angew. Chem. Int. Ed., 2016, 55, 823

 
29-022529-0225

a

Copper(I) bromide, dimethyl sulfide complex, 99% (54678‑23‑8) 
BrC2CuH6S; FW: 205.59; off‑white to light‑green pwdr. 
moisture sensitive

	 5g
	 25g

 
29-049029-0490 Copper(I) iodide/cesium carbonate admixture [5.50 wt% CuI] 

(7681‑65‑4) 
CuI/Cs2CO3; off‑white pwdr.

	 5g
	 25g

Weight-percent of components:
5.50 wt% copper(I) iodide
94.50 wt% cesium carbonate

Technical Note:
1.	 Copper catalyst/base admixture useful for screening reactions involving the N-arylation of nitrogen-contain-

ing heterocycles.
References:

1.	 J. Org. Chem., 2007, 72, 8535
 

29-4050
(continued)

Chloro[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]copper(I), 98% (578743‑87‑0) 
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COPPER (Compounds)
29-500029-5000

HAZ
Copper(II) trifluoromethanesulfonate, 98% 
(Copper triflate) (34946‑82‑2) 
Cu(CF3SO3)2; FW: 361.68; 
light green solid 
hygroscopic

Cu2+ S
F

F

F

-O

O

O
S

F

F

F

O-
O

O
	 5g
	 25g
	 100g

Technical Notes:
1.	 Ring-Opening of epoxides and aziridines.
2.	 Asymmetric conjugate addition of organozinc reagents to α,β-unsaturated ketones.
3.	 Electrophilic addition of olefins.
4.	 Asymmetric aziridination of olefins.
5.	 Asymmetric cycloadditions and aldol condensations.
6.	 Asymmetric Kharasch oxidation.
7.	 Asymmetric Michael addition of enamides.
8.	 Asymmetric O-H or O-R insertion reactions.
9.	 Enantioselective intramolecular aminooxygenation of alkenes.
10.	 Enantioselective addition of dialkylzinc reagents to N-acylpyridinium salts.
11.	 Pd-catalyzed C-H functionalizations of oximes with arylboronic acids.
12.	 Used as a Lewis acid in the Nazarov cyclization.
13.	 Catalyst in the diacetoxylation olefins.
14.	 Catalyst in the meta-selective direct arylation of α-aryl carbonyl compounds.
15.	 Catalyst in the three-component coupling of amines, aldehydes, and alkynes.

Y
YH

NHPh
PhNH2

Y= O, NPh

+ Cu(OTf)2 Tech. Note (1)
Ref. (1,2)

O O

Et2Zn+
Cu(OTf)2 / L*

Et

Tech. Note (2)
Ref. (4)

PhI NTs
NTs

R1
R2

R3

+
* *R1

R2

R3
Cu(OTf)2 / L* Tech. Note (4)

Ref. (6)

PhCO2
+

Cu(OTf)2 / L*

PhNHNH2

*( )n
( )n

PhCO3-t-Bu Tech. Note (6)
Ref. (9,10)

OR1
R2

O

O

S-t-Bu

OTMS

R3

R1O

O

R2OHCu(OTf)2 / L*
+ * S-t-Bu

O Tech. Note (5)
Ref. (7)

ArO OAr

O O

R'

NHAc

R2
+ ArO OAr

O O

R'

OR2

Cu(OTf)2 / L*

then HBr

Tech. Note (7)
Ref. (11)

Ar
OMe

N2

O
Ar

OMe

O

H
RO

Cu(OTf)2 / L*

H2O
+  ROH

Tech. Note (8)
Ref. (12)

NHR
N
R

O NCu(OTf)2

TEMPO

Tech. Note (9)
Ref. (13)
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COPPER (Compounds)

N
N

1. ClCO2Bn

2. Cu(OTf)2 / L
R2Zn

OMe
O

CO2Bn
R

Tech. Note (10)
Ref. (14)

Pd(OAc)2
Cu(OTf)2

ArB(OH)2

NR
OMe

H
R'

NR
OMe

Ar
R'

Tech. Note (11)
Ref. (15)

O
O

Ar

O

OMe Cu(OTf)2
O

Ar

O

OMe

O Tech. Note (12)
Ref. (16)

R1
R2

Cu(OTf)2
(10 mol %)

PhI(OAc)2
CH2Cl2, AcOH

40 °C

R1
R2

OAc

OAc
Tech. Note (13)
Ref. (17)

R2O

X

R1

Cu(OTf)2
(5 mol %)

Ar2IOTf
DCE, 70 °C

R2O

X

R1
Ar

Tech. Note (14)
Ref. (18)

R1
O

HR2
N
H

R4R3

Cu(OTf)2
(10 mol %)

toluene

N

R2

R3 R4

R1

+ + Tech. Note (15)
Ref. (19)

References:
1.	 J. Org. Chem., 1999, 64, 287
2.	 J. Org. Chem., 1999, 64, 2537
3.	 J. Org. Chem., 1998, 63, 4568
4.	 (a) Eur. J. Org. Chem., 2002, 3221, b, J, Am, Chem, Soc, 2006, 128, 8416
5.	 Heterocycles, 1997, 45, 847
6.	 J. Am. Chem. Soc., 1993, 115, 5328
7.	 Acc. Chem. Res., 2000, 33, 325
8.	 J. Am. Chem. Soc., 2001, 123, 3830
9.	 Angew. Chem. Int. Ed., 2001, 40, 3567
10.	 Tetrahedron, 2002, 58, 845
11.	 Angew. Chem. Int. Ed., 2007, 46, 7803
12.	 J. Am. Chem. Soc., 2006, 128, 4594
13.	 J. Am. Chem. Soc., 2008, 130, 17638
14.	 Angew. Chem. Int. Ed., 2009, 48, 9339
15.	 Org. Lett., 2010, 12, 184
16.	 J. Am. Chem. Soc., 2008, 130, 1003
17.	 Org. Lett., 2010, 12, 1412
18.	 Angew. Chem. Int. Ed., 2011, 50, 463
19.	 Org. Lett., 2012, 14, 964

 
29-500129-5001

a
HAZ

Copper(II) trifluoromethanesulfonate, 99% 
(99.9%-Cu) (Copper triflate) (34946‑82‑2) 
Cu(CF3SO3)2; FW: 361.68; light green solid 
air sensitive

Cu2+
S

F

F

F

-O

O

O

S

F

F

F

O-
O

O
	 5g
	 25g
	 100g

 

29-5000
(continued)

Copper(II) trifluoromethanesulfonate, 98% (Copper triflate) (34946‑82‑2) 
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COPPER (Compounds)
29-555029-5550 Mesitylcopper(I), min. 95% (75732‑01‑3) 

C9H11Cu; FW: 182.73; yellow to orange pwdr. 
air sensitive, light sensitive, moisture sensitive, (store cold)

	 1g
	 5g

Technical Note:
1.	 Starting material for a variety of copper(I) complexes.

 
29-600029-6000

HAZ
(1,10-Phenanthroline)bis (triphenylphosphine)copper(I) 
nitrate dichloromethane adduct, 98% (33989‑10‑5) 
[Cu(C12H8N2)[P(C6H5)3]2]+NO3

-∙1/2CH2Cl2; 
FW: 830.33 (872.80); yellow pwdr.

5g
25g

Technical Notes:
1.	 High yield synthesis of 2-arylbenzo[b]furans via the copper (I) catalyzed 

coupling of o-iodophenols and aryl acetylenes.
2.	 High yield synthesis of vinyl sulfides.
3.	 Efficient synthesis of 1,3-enynes.
4.	 Effective synthesis of 2-substituted indoles.
5.	 Synthesis of 1,4-disubstituted 5-iodotriazoles.
6.	 Selective cyclization strategy to 2-substitued benzofurans and indoles.
7.	 Copper-catalyzed cascade reaction to 2-indolyl-C-glycosides.

R +

Cu(phen)(PPh3)NO3 
(10 mol%)

2.0 eq. Cs2CO3, 
toluene,110oC

I

HO
O

R Tech. Note (1)
Ref. (1)

R SH +
R

I

R

5 mol% [Cu(phen)PPh3)2]NO3

K3PO4, toluene, 110 oC
R

RS

R

Tech. Note (2)
Ref. (2)

R

R

I

R

+
5 mol% [Cu(phen)PPh3)2]NO3

K2CO3, toluene, 110 oC
R

R

R

Tech. Note (3)
Ref. (3)

I

NH

C(O)CF3

R+
5 mol% [Cu(phen)PPh3)2]NO3

K2CO3, toluene, 110 oC N
H

R Tech. Note (4)
Ref. (4)

NN

N

R2 I

R1

R1 N3 I R2+
[Cu(phen)(PPh3)2]NO3 (3 mol%)

neat, r.t.

Tech. Note (5)
Ref. (5)

NN
N

R2

R1

B(OH)2

R3
R1 N3

I R2
+ +

R3

1. [Cu(phen)(PPh3)2]NO3 
              (3 mol%)

2. PdCl2(PPh3)2 (5 mol%)

Tech. Note (6)
Ref. (5)

Me Me

Me

Cu

NN
Cu

PPh3Ph3P

NO3
-

+
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COPPER (Compounds)

R"

MeO OMe

NH2

O

R'

R N

O

N

N

R"

R

R'

Cu(I)
Tech. Note (7)
Ref. (6)

References:
1.	 Org. Lett., 2002, 4, 4727.
2.	 Org. Lett., 2004, 6, 5005.
3.	 Org. Lett., 2004, 6, 1441.
4.	 Org. Lett., 2003, 5, 3843.
5.	 Tetrahedron. Lett., 2014, 55, 7026.
6.	 Eur. J. Org. Chem., 2014, 2014, 7193.

 
29-670029-6700 Tetrakis(acetonitrile)copper(I) hexafluorophosphate, 98+% 

(64443‑05‑6) 
(CH3CN)4CuPF6; FW: 372.72; white to light blue solid 
air sensitive, moisture sensitive

	 5g
	 25g

Technical Notes:
1.	 Useful catalyst for the Ullmann synthesis.
2.	 Catalytic asymmetric [2,3]-Sigmatropic rearrangement of sulfur ylides.
3.	 Precatalyst for enantioselective N–H insertion reactions with diazoesters and anilines.

NHC(O)(C2H5)

Cl HO CH3

OH3C
NHC(O)(C2H5)

Cu(CH3CN)4PF6
+ Tech. Note (1)

Ref. (1)

S

5 mol% Cu(CH3CN)4PF6Me
CO2Me

N2

CO2Me
S

Me

*
Tech. Note (2)
Ref. (2)

BnO
N2

O

H2N
BnO

NHPh

O
5 mol% Cu(CH3CN)4PF6

6 mol% chiral ligand

6 mol% NaBArF

CH2Cl2

Tech. Note (3)
Ref. (3)

References:
1.	 J. Org. Chem., 1999, 64, 2986.
2.	 J. Org. Chem., 2002, 67, 5621.
3.	 J. Am. Chem. Soc., 2012, 134, 436.

 

29-6000
(continued)

(1,10-Phenanthroline)bis (triphenylphosphine)copper(I) nitrate dichloromethane adduct, 
98% (33989‑10‑5) 
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COPPER (Compounds)
29-672029-6720 Trifluoromethyl(1,10-phenanthroline) copper(I), 95% 

Trifluoromethylator® (1300746‑79‑5) 
(C12H8N2)CuCF3; FW: 312.76; brown solid 
air sensitive, moisture sensitive, (store cold) 
Note: Sold under license from  CATYLIX.

	 250mg
	 1g
	 5g
	 25g

Technical Notes:
1.	 Reagent used for the perfluoromethylation of arenes and aryl bromides 

and iodides.
2.	 Catalyst used in the copper-mediated perfluoroalkylation of heteroaryl bromides.

Ar-I Ar-CF3

(phen)Cu-CF3

DMF, rt - 50oC, 18 h

Tech. Note (1)
Ref. (1,2)

Br

Het

CF3

Het

69 examples
 up to 99%

Trifluoromethylator®

DMF, 80-100 °C Tech. Note (2)
Ref. (3)

References:
1.	 Angew. Chem. Int .Ed., 2011, 50, 3793.
2.	 Angew. Chem. Int .Ed., 2012, 51, 536.
3.	 Org. Lett., 2014, 16, 1744.

 
29-551529-5515 Trifluoromethylthiolato(2,2-bipyridine)copper(I), 97% 

(1413732‑47‑4) 
C11H8CuF3N2S; FW: 320.80; red xtl. 
air sensitive, moisture sensitive

	 250mg
	 1g

Technical Notes:
1.	 Catalyst for nucleophilic trifluoromethylthiolation of aryl halides.
2.	 Catalyst for synthesis of α-trifluoromethylthio- and seleno-α,β-unsaturated carbonyl compounds.
3.	 Catalyst for trifluoromethylthiolation of vinyl bromides.
4.	 Catalyst for trifluoromethylthiolation of bromopyridines.

[(bpy)Cu(SCF3)]
MeCN, 110°C, 115h

R R

X SCF3

X = Br, I
R = H, Me, Ph, Cl, CO2Me, CN, NO2, OMe

Tech. Note (1)
Ref. (1,2)

R1

[(bpy)Cu(ECF3)]n
E = S, Se, n = 1, 2

Br

R2

O

R1

ECF3

R2

O

Tech. Note (2)
Ref. (3)

R
(bpy)Cu(SCF3)

KF, Diglyme

Br

R

SCF3

R = OMe, NMe, NO2, CF3, F, Cl, et al.

Tech. Note (3)
Ref. (4)

N

R
(bpy)Cu(SCF3)

Dioxane

Br

N

R

SCF3
Tech. Note (4)
Ref. (4)

References:
1.	 Angew. Chem. Int. Ed. 2013, 52, 1548.
2.	 Tetrahedron, 2013, 69, 6046.
3.	 Tetrahedron, 2014, 70, 672.
4.	 J. Org. Chem. 2015, 80, 2912.
5.	 Adv. Synth. Catal. 2016, 358, 386.

 

NN
Cu

CF3

N N

Cu

SCF3
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COPPER (Compounds)
29-295529-2955 Tris(triphenylphosphine)(trifluoromethyl)copper(I), 99% 

(325810‑07‑9) 
C55H45CuF3P3; FW: 919.41; white xtl. 
air sensitive

Cu

CF3

PPh3

PPh3Ph3P

	 1g
	 5g

Technical Notes:
1.	 Reagent used in the copper-mediated trifluoromethylation of propargylic halides and trifluoroacetates.
2.	 Reagent used in a high-yielding simple preparation of trifluoromethylaromatics from iodides.
3.	 Reagent used in the copper-mediated trifluoromethylation of allylic halides and trifluoroacetates.

R C

Lg

C
H

Cu

CF3

PPh3Ph3P
Ph3P

R C C

CF3

R CF3+

Lg = Cl, Br, OCOCF3

50°C/16 h

THF

22°C/16 h

THF Tech. Note (1)
Ref. (1)

Cu

CF3

PPh3Ph3P
Ph3P

I

Y Y

+ CF3
Tech. Note (2)
Ref. (2)

R X
X = Cl, Br

(PPh3)3CuCF3 R CF3
Tech. Note (3)
Ref. (3)

R

(PPh3)3CuCF3 R CF3

OCOCF3 Tech. Note (3)
Ref. (3)

References:
1.	 Org. Lett., 2012, 14, 3966.
2.	 Angew. Chem. Int. Ed., 2011, 50, 7655.
3.	 J. Org. Chem., 2013, 78, 7330.

GOLD (Elemental Forms)	
79-092179-0921

a

Gold nanoparticles, 1% on carbon black (surfactant and reactant-free) 
(7440‑57‑5) 
Au; FW: 196.70; black solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® 
for research purposes only.

	 5g
	 25g

 
79-091679-0916

a

Gold nanoparticles, 1% on Titania (anatase) (surfactant and reactant-free) 
(7440‑57‑5) 
Au; FW: 196.70; dark purple pwdr. 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

	 5g
	 25g

 
79-090579-0905

a

Gold nanoparticles, 1% on Titania (anatase/rutile) (surfactant and reactant-free) 
(7440‑57‑5) 
Au; FW: 196.70; purple solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

5g
25g

 
79-092679-0926

a

Gold nanoparticles, 5% on carbon black (surfactant and reactant-free) 
(7440‑57‑5) 
Au; FW: 196.70; black solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

	 5g
	 25g
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GOLD (Elemental Forms)
79-093579-0935

a

Gold nanoparticles, 10% on Titania (anatase) (surfactant and reactant-free) 
(7440‑57‑5) 
Au; FW: 196.70; purple solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

	 1g
	 5g

 
79-093079-0930

a

Gold nanoparticles, 10% on Titania (rutile) (surfactant and reactant-free)
 (7440‑57‑5) 
Au; FW: 196.70; dark purple solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

	 1g
	 5g

GOLD (Compounds)	
79-012579-0125 Bis{1,3-bis[2,6-bis(1-methylethyl)phenyl]-1,3-di-

hydro-2H-imidazol-2-ylidene}-µ-hydroxydigold(I) 
tetrafluoroborate, 99% (1262545‑44‑7) 
C54H73Au2BF4N4O; FW: 1274.92; white solid

100mg
500mg

Technical Note:
1.	 Catalyst used in a Meyer-Schuster rearrangement reaction.

Ph

OH

Bu

Ph Bu

O
Au catalyst (2 mol%)

MeOH/H2O  10:1
            RT 99%

Tech. Note (1)
Ref. (1)

References:
1.	 Organometallics, 2010, 29, 3665

 
79-020079-0200 1,3-Bis(2,6-di-isopropylphenyl)imidazol-2-ylidene-

gold(I) chloride, 95% (852445‑83‑1) 
C27H36AuClN2; FW: 621.01; white pwdr. 
(store cold)

250mg
1g

Technical Notes:
1.	 Catalyst used for rearrangement of allylic acetates.
2.	 Catalyst used for alkane carbon-hydrogen bond functionalization.
3.	 Catalyst used for room temperature hydroamination of N-alkenyl ureas.
4.	 Catalyst used for hydration of alkynes.

[(L)AuCl] /AgBF4 
benzene, 23 oC

R1

OAc

R1

OAc

R2R2

Tech. Note (1)
Ref. (1,2)

(L)AuCl, NaBAr4

EDA

CO2Et

+ CO2Et
Tech. Note (2)
Ref. (3)

i-Pr
N
H

NHPh

O
(L)AuCl,AgOTf

MeOH, rt
N

i-Pr

Me

O

NHPh

Tech. Note (3)
Ref. (4)

R R'
(L)AuCl,AgSbF6

H2O, dioxane, 120 oC
R

R'
O Tech. Note (4)

Ref. (5)

References:
1.	 Org. Lett., 2007, 9, 2653
2.	 Org. Lett., 2008, 10, 1037
3.	 Organometallics, 2006, 25, 2237
4.	 Org. Lett., 2006, 8, 5303
5.	 J. Am. Chem. Soc., 2009, 131, 448

 

AuN

N

iPr
iPr

iPr
iPr

N

N

iPr
iPr

iPr
iPr

Au
O
H

BF4
-

+

Au

NN

iPr

iPr iPr

iPr

Cl
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GOLD (Compounds)
79-011579-0115 [µ-Bis(diphenylphosphino) methane]dichlorodigold(I), 99% 

(37095‑27‑5) 
C25H22Au2Cl2P2; FW: 849.23; white pwdr.

	 250mg
	 1g

Technical Notes:
1.	 Catalyst used with chiral counter-ion for asymmetric hydroalkoxylation.
2.	 Catalyst used for intramolecular acetylene Schmidt reaction.

2.5 mol% dppm (AuCl)2

5 mol% AgL*

benzene, 23 oC

•R1

R1

R2
R2

OH

R3
R3

O
R3

R3

R2

R2

R1

R1

H

n = 1,2 90%, 99% ee

Tech. Note (1)
Ref. (1)

N3R1

R2
R3 R4

2.5 mol% dppm (AuCl)2

5 mol% AgSbF6

CH2Cl2, 35 oC

N
R4

R
R2

R1
Tech. Note (2)
Ref. (2)

References:
1.	 Science, 2007, 317, 496
2.	 J. Am. Chem. Soc., 2005, 127, 11260

 
79-030079-0300 1,3-Bis(2,6-di-i-propylphenyl)imidazol-2-

ylidene(acetonitrile)gold(I) tetrafluoroborate, 
95% (896733‑61‑2) 
C29H29AuBF4N3; FW: 713.41; white solid 
air sensitive 
Note: US Patent 7,767,841

Au

NN

iPr

iPr iPr

iPr

NCMe

BF4
-

+

100mg
500mg

Technical Note:
1.	 Gold(I) catalyst for the cycloisomerization of 1,5-enynes bearing a propargylic acetate.

OAc

OAc AcO

AcO

+
(L)AuCl/AgBF4 (2 mol%)

DCM, rt, 5 min.

+

Tech. Note (1)
Ref. (1)

References:
1.	 Chem. Commun., 2006, 2048
2.	 US Patent 7,767,841

 
79-024579-0245

a

[1,3-Bis(2,6-di-i-propylphenyl)imidaz-
ol-2-ylidene][bis(trifluoromethanesulfonyl)
imide]gold(I), min. 95% (951776‑24‑2) 
C29H36AuF6N3O4S2; FW: 865.7; 
white to pale yellow solid 
air sensitive

	 100mg
	 500mg

Technical Notes:
1.	 Gold catalyst used for the hydroarylating cyclization of 1,2-bis(2-iodoethynyl)benzenes.
2.	 Gold catalyst used for the carbocyclization of phenols with a terminal alkyne.
3.	 Intermolecular C-H activation through the gold(I)-catalyzed reaction of iodoalkynes.
4.	 Reaction of ynamide with benzyl azides.

P

P
Ph Ph

Ph Ph

Au

Au

Cl

Cl

Au

NN

iPr

iPr iPr

iPr

N
F3CO2S SO2CF3
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GOLD (Compounds)

I

I

R R

Ar

I

I

H

 Gold complex
  Ar-H solvent

1,2-halogen migration

Tech. Note (1)
Ref. (1)

R

HO

X

C

R

O

X

R= EDG, EWG
naphthol derivatives
X = C(COOMe)2, NTs,
biphenyl drivatives

50-99% yield

    Gold complex (2-5 mol%)
            MsOH (1 equiv)
2,6-di-t-butylpyridine ( 1 equiv)

ClCH2CH2Cl
ttbp (10 mol%)
    80°C, 1 h

Tech. Note (2)
Ref. (2)

Cl CH2OCH3

I

Cl

OCH3

H

I

Gold complex
     5 mol%

ClCH2CH2Cl
ttbp (10 mol%)
    80°C, 1 h

Tech. Note (3)
Ref. (3)

Ph N

Ms

Ph
Ar N3

N

Ph

N

Ms

Ar

H

+
gold complex (5 mol%)

4A MS, DCE, rt or 80°

Tech. Note (4)
Ref. (4)

R' N

Ms

N

Ph

NHR

Ms

+
gold complex (5 mol%)

4A MS, DCE, rt, 8 h
   R = 3-BrC6H4CH

R2

R N3 Tech. Note (4)
Ref. (4)

References:
1.	 Adv. Synth. Catal., 2015, 357, 500.
2.	 Adv. Synth. Catal., 2014, 356, 2417.
3.	 Angew. Chem. Int. Ed., 2015, 54, 3052.
4.	 J. Am. Chem. Soc., 2015, 137, 9567.

 

79-0245
(continued)

[1,3-Bis(2,6-di-i-propylphenyl)imidazol-2-ylidene][bis(trifluoromethanesulfonyl)imide]
gold(I), min. 95% (951776‑24‑2) 
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GOLD (Compounds)
79-020579-0205 1,3-Bis(2,6-di-i-propylphenyl)imidaz-

ol-2-ylidenegold(I) hydroxide, min. 97% 
(1240328‑73‑7) 
C27H37AuN2O; FW: 602.56; white microxtl.

Au

NN

iPr

iPr iPr

iPr

OH

	 100mg
	 500mg

Technical Notes:
1.	 Catalyst used for the carboxylation of C-H bonds.
2.	 Catalyst used for the hydrofluorination of alkynes.
3.	 Gold-catalyzed synthesis of sulfinate derivatives.
4.	 Effective catalyst for the carboxylation/cyclization of propargylamines with carbon dioxide.
5.	 Catalyst used for the polymerization of racemic β-butyrolactones.
6.	 Catalyst used for the intermolecular mono and dihydroamination of activated alkenes.

R1

N

R2 + CO2

R1

N

R2 C

OH

O
[(i-Pr)AuOH]

KOH, THF, 20°C, 12 h

Rn

+ CO2

[(i-Pr)AuOH]

1.  KOH, THF, 20°C, 12 h

2.  aq. HCl

Rn

C
O OH

R1 = O, S
Tech. Note (1)
Ref. (1)

R1 R2

R2

H

F

R1

gold catalyst

NEt3. 3HF

Tech. Note (2)
Ref. (2)

ArB(OH)2
[Au] OR

[Au] Ar [Au] SO2Ar MSO2Ar
MORSO2

Tech. Note (3)
Ref. (3)

R1

NHR2

NR2O

C

R1

O

AuCl(IPr) cat

CH3OH, 40 °C

substrate/cat = 500-200

0.5-1 atm

16-91% yield

+ CO2 Tech. Note (4)
Ref. (4)

References:
1.	 J. Am. Chem. Soc., 2010, 132, 8858
2.	 ChemCatChem., 2015, 7, 240
3.	 Angew. Chem. Int. Ed., 2014, 53, 4404
4.	 Organometallics, 2013, 32, 5285
5.	 Organometallics, 2011, 30, 2650
6.	 Eur. J. Org. Chem., 2012, 2012, 6218

 



Metal Catalysts for Organic Synthesis including Organocatalysts

Visit strem.com for new product announcements.36

GOLD (Compounds)
79-023079-0230 Bis(trifluoromethanesulfonyl)imide(2-

dicyclohexylphosphino-2’,6’-dimethoxy-
1,1’-biphenyl)gold(I), 98% (1121960‑90‑4) 
C28H35AuF6NO6PS2; FW: 887.64; white to 
off‑white solid

	 100mg
	 500mg

Technical Notes:
1.	 Catalyst used in the selective hydration of substituted 

alkynes at room temperatures.
2.	 Catalyst used in the hydroarylation/aromatization of 

arene-diynes.
3.	 Highly-efficient and regio-selective catalyst for the selective carbonyl migration in alkynyl-substituted indole-

3-carboxamides.
4.	 Intermolecular gold(I) catalyzed alkyne carboalkoxylation reactions for the multicomponent assembly of 

β-alkoxy ketones.
5.	 Gold(I)-catalyzed hydration of alkynylphosphonates: Efficient access to β-ketophosphonates.
6.	 Gold-catalyzed intramolecular hydroamination reaction.

X C C Y
AuPR3NTF2  (0.5 - 5 mol%)

MeOH, H2O, r.t.

O

C
X

Y

65-100%

Tech. Note (1)
Ref. (1)

SPhos-AuNTf2
+

80°C 80°C

 SPhos-AuNTf2 Tech. Note (2)
Ref. (2)

N

C
N

O

C
C

Ar

R

N

R

N

Ar

O

SPhos-AuNTf2

air, toluene, 80°C

Tech. Note (3)
Ref. (3)

O

R H
+ Ar

O

R

O

Ar

R1
gold complex (5 mol%)
               R1OH

CH2Cl2, r.t.

Tech. Note (4)
Ref. (4)

R1 P(OR2)2 + H2O
O

R1 P(OR2)2

O
gold complex
  (2.5 mol%)

    1,2-dichloroethane
            r.t.  12 h
mild reaction conditions

85% yieldR1 = alkyl, aryl
R2 = Et, iPr, nBu, Bn

Tech. Note (5)
Ref. (5)

R3

R2
R1

NHBoc N
R3

R1

R2

Boc

gold complex (2.5 mol%)

EtOH (5 equiv), DCM, rt

Tech. Note (6)
Ref. (6)

References:
1.	 J. Org. Chem., 2009, 74, 2067
2.	 Organometallics, 2012, 31, 644
3.	 Adv. Synth. Catal., 2012, 354, 1273
4.	 Adv. Synth. Catal., 2012, 354, 3451.
5.	 Eur. J. Org. Chem., 2014, 2014, 2668.
6.	 Org. Lett., 2016, 18, 4722.

 

P

OMeMeO
Cy

Cy
Au N

SO2CF3

SO2CF3
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GOLD (Compounds)
79-122579-1225

a

Chloro[1,3-bis(adamantyl)2H-imidaz-
ol-2-ylidene]gold(I), 98% (852445‑88‑6) 
C23H32AuClN2; FW: 568.93; 
white to light‑gray pwdr. 
air sensitive

	 100mg
	 500mg

Technical Note:
1.	 Catalyst for the rearrangement of allylic acetates

OAc 3 mol% IAdAuCl
2 mol% AgBF4

DCE, mW (80°C), 12 min

OAc
Tech. Note (1)
Ref. (1)

References:
1.	 Org. Lett., 2007, 9, 2653

 
79-123079-1230

a

Chloro{1,3-bis[2,6-bis(1-methylethyl)
phenyl]-1,3-dihydro-4,5-dimethyl-2H-im-
idazol-2-ylidene}gold(I), 98% IPrMeAuCl 
(1192141‑66‑4) 
C29H40AuClN2; FW: 649.0; white pwdr.  
air sensitive

N N

iPr

iPr iPr

iPr

Au

Cl

Me Me
	 100mg
	 500mg

 
79-121579-1215

a

Chloro[1,3-bis(t-butyl)-2H-imidazol-2-ylidene]
gold(I), 98% (839722‑07‑5) 
C11H20AuClN2; FW: 412.71; white pwdr. 
air sensitive

	 100mg
	 500mg

Technical Notes:
1.	 Catalyst for the rearrangement of allylic acetates
2.	 Catalyst for the α-allylation of enals and enones with alcohols

OH OAc3 mol% ItBuAuCl
2 mol% AgBF4

DCE, mW (80°C), 12 min

Tech. Note (1)
Ref. (1)

N O

OR

·

R2

R1

OH

Ar
ItBuAuCl/AgNTf2Ar1

+

Ar

Ar1

O

R

R1 R2

Tech. Note (2)
Ref. (2)

References:
1.	 Org. Lett., 2007, 9, 2653
2.	 Angew. Chem. Int. Ed., 2015, 54, 14885

 
79-122079-1220

a

Chloro[1,3-bis(cyclohexyl)2H-imidaz-
ol-2-ylidene]gold(I), 98% (852445‑87‑5) 
C15H24AuClN2; FW: 464.78; white to light‑gray pwdr. 
air sensitive

N N
Cy Cy

Au

Cl

	 100mg
	 500mg

 

N N
Ad Ad

Au

Cl

N N
tBu tBu

Au

Cl
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GOLD (Compounds)
79-121079-1210

a

Chloro{1,3-bis[2,6-di-i-propylphenyl]-4,5-di-
hydroimidazol-2-ylidene}gold(I), 98% 
SIPrAuCl (852445‑84‑2) 
C27H38AuClN2; FW: 623.02; white pwdr. 
air sensitive

	 100mg
	 500mg

Technical Note:
1.	 Catalyst for the rearrangement of allylic acetates

OH OAc3 mol% SIPrAuCl
2 mol% AgBF4

DCE, mW (80°C), 12 min

Tech. Note (1)
Ref. (1)

References:
1.	 Org. Lett., 2007, 9, 2653

 
79-120579-1205

a

Chloro[1,3-bis(2,4,6-trimethyl-
phenyl)-4,5-dihydroimidazol-2-ylidene]
gold(I), 98% (852445‑82‑0) 
C21H26AuClN2; FW: 538.86; white pwdr. 
air sensitive

N N

Me

Me

Me Me

Me

Me
Au

Cl

100mg
500mg

Technical Notes:
1.	 Catalyst for the carboheterofunctionalization of alkenes with arylboronic acids
2.	 Catalyst for the synthesis of 1-substituted benzo[b][1,4]diazepines

NH
Ts

+ PhB(OH)2

5 mol% SIMesAuCl
1.5 equiv SelectFluor

CH3CN, 80°C
N
Ts

Ph

Tech. Note (1)
Ref. (1)

R1
NH

NH2

R2

NH

NH2

+ R

5 mol% SIMesAuCl
10 mol% AgOTf

15 mol% NH4PF6

Methanol, reflux

R1

N

N
R2

R

R

N

N R

R

Tech. Note (2)
Ref. (2)

References:
1.	 Tetrahedron, 2013, 69, 10375
2.	 J. Organomet. Chem., 2014, 751, 438

 
79-120079-1200

a

Chloro[1,3-bis(2,4,6-trimethyl-
phenyl)2H-imidazol-2-ylidene]gold(I), 
98% (852445‑81‑9) 
C21H24AuClN2; FW: 536.85; white pwdr. 
air sensitive

N N

Me

Me
Me Me

Me

Me
Au

Cl

100mg
500mg

Technical Notes:
1.	 Catalyst for the rearrangement of alkynyl sulfoxides to benzothiepinones
2.	 Catalyst for the rearrangement of homopropargylic ethers to α,β-unsaturated carbonyl compounds.
3.	 Catalyst for oxidative cyclopropanation of N-Allylynamides to 3-aza-bicyclo[3.1.0]-hexan-2-one derivatives
4.	 Catalyst for oxidative rearrangement of homopropargylic ethers to cyclobutanones

S O
Ph 5 mol% IMesAuCl

5 mol% AgSbF6

CH2Cl2, rt

S

O

Tech. Note (1)
Ref. (1)

N N

iPr

iPr iPr

iPr

Au
Cl
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GOLD (Compounds)

OR2

R1

R3 4 mol% IMesAuCl
4 mol% AgNTf2

pyridine N-oxide 2 equiv
MsOH 1.2 equiv

1,2-dichloroethane, 40°C

R1

O
O

R3
R2 Tech. Note (2)

Ref. (2)

4 mol% IMesAuCl
4 mol% AgNTf2

pyridine N-oxide 2 equiv
MsOH 1.2 equiv

1,2-dichloroethane, rt
R5

R4
R3

N
R1

R2
N

R4

R5

R2

R3

O

R1 Tech. Note (3)
Ref. (3)

OMe 4 mol% IMesAuCl
4 mol% AgNTf2

pyridine N-oxide 2 equiv
MsOH 1.2 equiv

1,2-dichloroethane, 40°C
MeO

OMe

O

OMe

MeO

MeO

Tech. Note (4)
Ref. (4)

References:
1.	 J. Am. Chem. Soc., 2007, 129, 4160
2.	 Org. Lett., 2012, 14, 4902
3.	 Org. Lett., 2013, 15, 2374
4.	 Adv. Synth. Catal., 2013, 355, 2488

 
79-034079-0340 Chloro[2-(di-t-butylphosphino))-1,1’-biphenyl]gold(I), 99% 

(854045‑93‑5) 
C20H27AuClP; FW: 530.82; white pwdr.

	 250mg
	 1g

Technical Notes:
1.	 Highly active gold catalyst for the intramolecular 

exohydrofunctionalization of allenes.
2.	 Catalyst used for the hydroarylation of allenes.
3.	 Catalyst used for the intramolecular cyclization of monopropargyl triols.
4.	 Synthesis of pyrroles via a gold-catalyzed cascade reaction.
5.	 Gold-catalyzed carboalkoxylations of 2-ethynylbenzyl ethers.
6.	 Gold-catalyzed annulations of allenes with N-hydroxy anilines.
7.	 Gold-catalyzed 1,2-iminonitronation of electron-deficient alkynes with nitrosoarenes.
8.	 Synthesis of substituted biaryls through Au-catalyzed Petasis-Ferrier rearrangement of propargyl ethers.
9.	 Gold-catalyzed used in the synthesis of dihydroisocoumarin.
10.	 Gold-catalyzed, dehydrative cyclizations in water at room temperature.
11.	 Tandem gold-catalyzed dehydrative cyclization/Diels-Alder reactions.

NHCbz

•

R2

n

AuCl(L), AgOTf
Cbz
N

Rn
dioxane, 25°C, 30 min.
              96%

Tech. Note (1)
Ref. (1)

R

N

•

MeO2C

AuCl(L)

N

CO2Me

R
dioxane or AcOH
       rt - reflux

Tech. Note (2)
Ref. (2)

P
tBu

AuCl
tBu

79-1200
(continued)

Chloro[1,3-bis(2,4,6-trimethylphenyl)2H-imidazol-2-ylidene]gold(I), 98% (852445‑81‑9) 
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GOLD (Compounds)

OH

OH OH

n

m AuCl(L), AgOTf
O O

m
n

THF, MS 4A
        0°C

R R'

R
R'

Tech. Note (3)
Ref. (3)

R2

OMe

N
H

Ph

OR1

MeO
R2

N
H

Ph

OR1

MeO

R3

N
R2

R3

R1

Ph

O

Au Au

+

H R3

substitution cyclization

auto-tandem catalysis

Tech. Note (4)
Ref. (4)

Ar

O

Me

R'
Ar

O

Me

R'

OMe

Ar
R'

LAuCl/NaX' LAuCl/NaX'
   DCM, 
X' = NTf2

DCM, MS 4A
X' = NaBARF

       L = P(t-Bu)2(o-biphenyl)
NaBARF = NaB[3,5-(CF3)2C6H3]4

Tech. Note (5)
Ref. (5)

N
H

OH
·

R

N
H

R

+

   Gold complex
        PhCHO

-H2O

Tech. Note (6)
Ref. (6)

O

OEt

R

N

R

Ph

N
Ph

O

COOEt

PhNO

     5 mol%
LAuCl/AgNTf2

DCE, 25 °C
+

Tech. Note (7)
Ref. (7)

OR

Ar

OR1

X
O

R1

Ar

OR AuL

OR1

Ar

XX
*

gold complex

DCM, rt

16 examples, 70-90 %

Tech. Note (8)
Ref. (8)

O
R

R'

O

O
O

R'

OO

R

H

[Au], 5 mol%

DCM
Tech. Note (9)
Ref. (9)

79-0340
(continued)

Chloro[2-(di-t-butylphosphino))-1,1’-biphenyl]gold(I), 99% (854045‑93‑5)



Metal Catalysts for Organic Synthesis including Organocatalysts

info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com 41

GOLD (Compounds)

R1

OHR2

R3

XH

X

R2

R3

R1

O O

R2
R1

R1

R2

R2

OH

OH
R2

R2 R2

(  ) n
R1R1

HO (  ) n

TPGS-750-M
       H2O

[Au]

+  H2O

+  H2O

Tech. Note (10)
Ref. (10)

OH

R

XH

X

R

(  )n(  )n

X R

EWGH

(  )n

  Gold complex
       AgOTf
     (5 mol %)

PhH, MS 4 A, rt

dienophile
      D

NH

HN

Boc
N

O

O

Tech. Note (11)
Ref. (11)

References:
1.	 J. Am. Chem. Soc., 2006, 128, 9066.
2.	 Org. Lett., 2007, 9, 4821.
3.	 Org. Lett., 2009, 11, 121.
4.	 Org. Lett., 2009, 16, 4948.
5.	 Org. Biochem. Chem., 2014, 12, 9831.
6.	 Org. Biochem. Chem., 2014, 12, 737.
7.	 ChemCommun., 2014, 50, 15864.
8.	 Eur. J. Org. Chem., 2014, 50, 737.
9.	 Aust. J. Chem., 2014, 67, 481.
10.	 Org. Lett., 2014, 16, 724.
11.	 Org. Lett., 2015, 17, 1754. 

 
79-022579-0225 Chloro(2-dicyclohexylphosphino-2’,6’-

dimethoxy-1,1’-biphenyl)gold(I), 98% 
(854045‑95‑7) 
C26H35AuClO2P; FW: 642.95; white pwdr.

	 250mg
	 1g

Technical Notes:
1.	 Highly-efficient and regio-selective catalyst for the 

selective carbonyl migration in alkynyl-substituted indole-3-
carboxamides.

2.	 Catalyst used in the hydroarylation/aromatization of arene-
diynes.

3.	 Catalyst used in the selective hydration of substituted 
alkynes at room temperatures.

P

OMeMeO
Cy

Cy
Au Cl

79-0340
(continued)

Chloro[2-(di-t-butylphosphino))-1,1’-biphenyl]gold(I), 99% (854045‑93‑5)



Metal Catalysts for Organic Synthesis including Organocatalysts

Visit strem.com for new product announcements.42

GOLD (Compounds)

N

C
N

O

C
C

Ar

R

N

R

N

Ar

O

SPhos-AuNTf2

air, toluene, 80°C

Tech. Note (1)
Ref. (1)

SPhos-AuNTf2

+
80°C 80°C

SPhos-AuNTf2 Tech. Note (2)
Ref. (2)

X C C Y
AuPR3NTF2  (0.5 - 5 mol%)

MeOH, H2O, r.t.

O

C
X

Y

65-100%

Tech. Note (3)
Ref. (3)

References:
1.	 Adv. Synth. Catal., 2012, 354, 1273.
2.	 Organometallics, 2012, 31, 644.
3.	 J. Org. Chem., 2009, 74, 2067.

 
79-034379-0343 Chloro[2-(dicyclohexylphosphino)-2’-(N,N-di-

methylamino))-1,1’-biphenyl]gold(I), 98% 
(1196707‑11‑5) 
C26H36AuClNP; FW: 625.96; white pwdr.

	 250mg
	 1g

Technical Notes:
1.	 Catalyst used in the formation of a bisenamines from 

toluidine and phenylacetylene.
2.	 Catalyst used for the intermolecular hydroamination of 

alkynes with amines.
3.	 Catalyst used for the regio and stereoselective, intermolecular hydroalkylations of alkynes.
4.	 Catalyst used in the synthesis of dihydroisocoumarins.

NH2

CH3

N
+ gold catalyst (5 mol%)

no solvent, 50°C, 24 h

Tech. Note (1)
Ref. (1)

NH2

R1

R2

excess

gold catalyst
   (5 mol%)

N

R2

R1

R2

N
Ph

p-tol

E

Ph

E

E E
(1.2 eq.)

Tech. Note (2)
Ref. (1)

P Au Cl

Me2N

Cy

Cy

79-0225
(continued)

Chloro(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-biphenyl)gold(I), 98% (854045‑95‑7) 
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GOLD (Compounds)

X Y

X Y

HRO

X H

YRO

X H

YRO

HRO

EWD-Phos

ED-PhosROH

or

X = Y = CO2Me
X = Ph, Y = H

Y = X = CO2Me X=Ph, Y=HEWD-Phos: electron-withdrawing phosphine
ED-Phos: electron-donor phosphine

gold catalyst

Tech. Note (3)
Ref. (2)

Tech. Note (4)
Ref. (3)

References:
1.	 J. Org. Chem., 2010, 75, 7769.
2.	 Adv. Synth.Catal., 2010, 352, 1701.
3.	 Aust. J. Chem., 2014, 67, 481.

 
79-112279-1122

a

Chloro(tetrahydrothiophene)gold(I), min. 98% (39929‑21‑0) 
(C4H8S)AuCl; FW: 320.59; white to off‑white pwdr. 
air sensitive, heat sensitive, light sensitive, (store cold)

	 100mg
	 500mg

Technical Notes:
1.	 Employed as co-catalyst in Pd-catalyzed alkynylation. 
2.	 Au-catalyzed phenol synthesis. 

1.0 mol% [PdCl2(PPh3)2],
1.0 mol% [AuCl(tht),]

i-Pr2NH, THF, 14 h, reflux

+

100% conv

Br
O

Me

O

Me
Tech. Note (1)
Ref. (1)

OH
O

Me

Me
OH

OH[AuCl(tht)], 
*P-ligand, AgBF4,

CD2Cl2, rt, 24 h

99% yield, ~78% ee

PAr2

MeO PAr2

MeO

OMe
Ar:

*P-ligand

Tech. Note (2)
Ref. (2)

References:
1.	 Catalysis Today, 2007, 122, 403. 
2.	 Chem. Eur. J., 2009, 15, 13318. 

 
79-074079-0740 Chlorotri-t-butylphosphinegold(I), 99% 

(69550‑28‑3) 
AuClP(C4H9)3; FW: 434.74; white microxtl.

AuCl P(tBu)3
	 250mg
	 1g

Technical Notes:
1.	 Catalyst used for cycloisomerization reactions of 2-(2-propynyl)pyridine N-oxides.
2.	 Catalyst used for the cycloisomerization of 1,6-diynes.
3.	 Catalyst used for cycloisomerizations terminated by sp3 C-H bond insertion
4.	 Synthesis of aromatic ketones by a transition metal-catalyzed tandem sequence.

79-0343
(continued)

Chloro[2-(dicyclohexylphosphino)-2’-(N,N-dimethylamino))-1,1’-biphenyl]gold(I), 98% 
(1196707‑11‑5) 
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GOLD (Compounds)

N
O

+
-

R1OCO
R2

N
OCOR1

R2

O

AuCl(PtBu3)
    AgSbF6 Tech. Note (1)

Ref. (1)

R4

N

R3

R2

R1O

R4
N

R3

R2
O

X
X

gold complex/AgOTf (5 mol%)

H2O (1.0 equiv), DCE, 80°C, 24 h

Tech. Note (2)
Ref. (2)

R

H

R

n n

 2% gold complex, 2% AgBF4

H
H

Tech. Note (3)
Ref. (3)

R2

R1

OAc

R
2

O

R1

5% gold complex, 5% AgSbF6 Tech. Note (4)
Ref. (4)

References:
1.	 Chem. Commun., 2012, 48, 7622.
2.	 Angew. Chem., Int. Ed., 2011, 50, 2583.
3.	 J. Am. Chem. Soc., 2009, 131, 2809.
4.	 J. Am. Chem. Soc., 2006, 128, 7436.

 
79-035279-0352 2-(Di-t-butylphosphino))-1,1’-biphenyl(ace-

tonitrile)gold(I) hexafluoroantimonate, 99% 
(866641‑66‑9) 
C22H30F6AuNPSb; FW: 772.17; 
white to off‑white pwdr. 
air sensitive, moisture sensitive

	 250mg
	 1g

Technical Notes:
1.	 Gold catalyst used in the regio-and stereoselective  

synthesis of functionalized benzo[b]oxepines.
2.	 Gold catalyst used in the cyclization reactions of o-(buta-1,3-diyn-1-yl-)-substituted N-aryl ureas.
3.	 Gold catalyst used in the cycloisomerization of 1,7-enyne esters to structurally diverse cis-tetrahydropyridin-

4-yl ketones.
4.	 Catalyst used in the synthesis of coumarin-containing natural products.
5.	 Catalyst used in the synthesis of benzo[4,5]imidazo[1,2-a]quinazolinones.

SbF6
-

P tBu

AutBu
N

C
Me

+

79-0740
(continued)

Chlorotri-t-butylphosphinegold(I), 99% (69550‑28‑3) 
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GOLD (Compounds)

X

R1

COOR
X

OR2

COOR

R1X = O or NTs
R1 = alkyl, aryl, heteroaryl

55-99%

R2OH or H2C=COR2

       gold catalyst

DCE, rt
Tech. Note (1)
Ref. (1)

N

H

C

NH2

O N

N

O
H

gold catalyst

THF, 100oC, 1 h

Tech. Note (2)
Ref. (2)

N

Ts

Ph
Ac

Bn

O Ph

AcO

Bn N

Ph
Ph

Ts

N

Ts

Ph Me

Bn

O Ph

    gold catalyst
     (10 mol%)

(CH2Cl)2, 4A MS
     80oC, 24 h

gold catalyst(JohnPhos)
           (5 mol%)

(CH2Cl)2, H2O
   80oC, 24 h

75% yield 96% yield

Tech. Note (3)
Ref. (3)

O

O

OMe

MeO

O

gold catalyst

CH2Cl2, 18oC, 0.5 h
O

O

OMe

MeO

O

Tech. Note (4)
Ref. (4)

N

N

H2N

R1

H

OH

O

n
R2

N

N

R2
N

n O

+
toluene, 120°C, 4-5 h

gold complex/AgBF4

Tech. Note (5)
Ref. (5)

References:
1.	 Org. Lett., 2012, 14, 4742
2.	 Org. Lett., 2013, 15, 2616
3.	 J. Org. Chem., 2013, 78, 3183
4.	 J. Org. Chem., 2013, 78, 9876
5.	 J. Org. Chem., 2013, 78, 4312

 

79-0352
(continued)

2-(Di-t-butylphosphino))-1,1’-biphenyl(acetonitrile)gold(I) hexafluoroantimonate, 99% 
(866641‑66‑9) 
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GOLD (Compounds)
79-034879-0348 [2-(Dicyclohexylphosphino)-2’-

(N,N-dimethylamino))-1,1’-biphenyl]
[bis(trifluoromethyl) sulfonylimido]
gold(I), 98% (1188507‑66‑5) 
C28H36AuF6N2O4PS2; FW: 870.66; 
yellow pwdr.

250mg
1g

Technical Note:
1.	 Catalyst used in the formation of a bisenamine from 

toluidine and phenylacetylene.

NH2

CH3

N
+ gold catalyst (5 mol%)

no solvent, 50°C, 24 h

Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2010, 75, 7769

 
79-500079-5000 Methyl(triphenylphosphine)gold(I), 99% (23108‑72‑7) 

Au(CH3)P(C6H5)3; FW: 474.29; white xtl.; m.p. ~150° (dec.)
	 250mg
	 1g

Technical Notes:
1.	 Catalyst used for the addition of water to alkynes.
2.	 Highly efficient catalyst for the intermolecular hydroamination of alkynes.
3.	 Relay catalysis using a gold(I) complex/ Bronsted acid binary system for the synthesis of benzoxasiloles.
4.	 Gold(I) catalyzed intermolecular hydroarylation of alkenes with indoles.

C C H
MeOH/H2O

cat.
C CH3

O Tech. Note (1)
Ref. (1)

R2R1 + H2O
cat. + H2O

MeOH

O

R1 R2 R1 R2

O
+ Tech. Note (1)

Ref. (2)

R2R1 + H2NR3
cat. + H2O

no solvent

NR3

R1 R2 R1 R2

N
R3

+ Tech. Note (2)
Ref. (3)

Si

C

O

R

PhPh

+ H2O O

Si

Ph Ph

C O

R

     gold complex (5 mol%)
        AgNTf2 (5 mol%)
no orthogonal Bronsted acid

relay catalysis Tech. Note (3)
Ref. (4)

P Au

Me2N

Cy

Cy

N
SO2CF3

SO2CF3
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GOLD (Compounds)

N

R1

R2

R3

n

n = 0,1,2,3

N

R1

R2

N

R1

n

N

R1

R3

+

   2.5 mol% gold complex/AgOTf 
           toluene, 85°C, 3-16 h

   or microwave irradiation 
dichloroethane, 130-140°C, 
               5-30 min

Tech. Note (4)
Ref. (5)

References:
1.	 J. Am. Chem. Soc., 2003, 125, 11925.
2.	 Angew. Chem. Int. Ed., 2002, 41, 4563.
3.	 Org. Lett., 2003, 5, 3349.
4.	 RCS Adv., 2014, 4, 6215.
5.	 Chem. Eur. J., 2008, 14, 8353.

 
79-035579-0355 Tri-t-butylphosphine[bis(trifluoromethyl)

sulfonylimido]gold(I), 98% (1121960‑93‑7) 
C14H27AuF6NO4PS2; FW: 679.43; white solid

(tBu)3P Au N
SO2CF3

SO2CF3
	 100mg
	 500mg

Technical Notes:
1.	 Catalyst used for the selective hydration of substituted alkynes at room temperature without acidic 

promoters.
2.	 Gold(I) catalyzes bromination of terminal alkynes.
3.	 Sequential O-H/C-H bond insertion of phenols initiated by the gold(I)-catalyzed cyclization of 1-bromo-1,5-

enynes.
4.	 Ligand-controlled gold-catalyzed cycloisomerization of 1,n-enyne esters toward synthesis of 

dihydronaphthalene.

X Y
[Au] (0.5-5 mol%)

MeOH, H2, r.t.
X

Y
O

    65-100%
>20 examples

Tech. Note (1)
Ref. (1)

RH BrH

Au(I) cat

NBS

Tech. Note (2)
Ref. (2)

Br

OH

R
Br

OH

R

enyne cyclization
  O-H insertion

Au(I) (5 mol %)

  [1,2]-H shift
  C-H insertion

+ Tech. Note (3)
Ref. (3)

79-5000
(continued)

Methyl(triphenylphosphine)gold(I), 99% (23108‑72‑7)
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GOLD (Compounds)

X

OPiv
R

X

OPiv
R

X

OPiv

R

X = CH2, O, N

X

R
Y

O

X = CH2, N: Y = H
X = O; Y = Piv

+
Au Au

Tech. Note (4)
Ref. (4)

References:
1.	 J. Org. Chem., 2009, 74, 2067
2.	 ACS Catalysis, 2011, 1, 601.
3.	 Org. Letts., 2015, 17, 1982.	
4.	 Chem. Commun., 2016, 52, 7687.

 
79-361579-3615 Triphenylphosphinegold(I) bis(trifluoromethane-

sulfonyl)imidate, min. 98% (866395‑16‑6) 
[(C6H5)3PAu]+[N(CF3SO2)2]-; FW: 739.4; 
white to off‑white pwdr. 
air sensitive, light sensitive, (store cold)

Ph3P Au N
SO2CF3

SO2CF3

	 250mg
	 1g

Technical Notes:
1.	 Catalyst promoting the addition of nucleophiles to alleneamides.
2.	 Gold- and Bronsted acid-catalyzed cycloisomerization of 1,8-diynyl vinyl acetates to bicycle[2.2.1]hept-2-en-

7-ones.
3.	 Catalyst used for the synthesis of spiro[piperidine-3,3’-oxindoles].
4.	 Catalyst used in the gold(I)-catalyzed Rautenstrauch rearrangement.
5.	 Gold-catalyzed π-directed regioselective cyclization of bis(o-alkynyl benzyl alcohols): rapid excess to 

dihydroisobenzofuran derivatives.
6.	 Gold compound used in acid-catalyzed cycloisomerization – synthesis of diverse nitrogen-containing spiro 

heterocycles.
7.	 Gold catalyst used in the domino synthesis of functionalized benzofurans and tetracyclic isochromans via 

formal carboalkoxylation.

5% Cat.

NOCH2Cl2

O

NuNO

O

C
Nu-H

Tech. Note (1)
Ref. (1)

AcO
R2

R1

Ar

O

R2

R1
Ar

Gold complex (5 mol%)

(CH2Cl)2, air, rt
      0.5-18 h

3
Tech. Note (2)
Ref. (2)

N
H

Br
R2

N
Ns

R3

R3 = or
R4

R4

Gold complex
 (5 mol%)

then THF

N
H

O

R1 R1
N

Ns

R2

N
H

O

N
NS

R2

R4 R4
Tech. Note (3)
Ref. (3)

O

O tBu
R1

R2 R3

R3

R1
R2

OGold complex (1-5 mol%)

solvent, proton source
   0.25-5 mmol scale
       43-93% yield

Tech. Note (4)
Ref. (4)

79-0355
(continued)

Tri-t-butylphosphine[bis(trifluoromethyl)sulfonylimido]gold(I), 98% (1121960‑93‑7) 
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GOLD (Compounds)

MeOOC
MeOOC

HO

HO

Gold complex

CH2Cl2, rt
84% yield

MeOOC

MeOOC

O

O

Tech. Note (5)
Ref. (5)

XH N
Ts

Ph COOEt
COOEt

X

NTs

Ph

COOEt
COOEt

Gold complex (5 mol%)
   Yb(OTf)3 (10 mol%)

DCM 30°C

+
Tech. Note (6)
Ref. (6)

R

O OMe
O

O

OMe

H

nBu

Gold complex (5 mol%)

DCM, rt, 18h

MeO
OMOM

MeO OMe

+ Tech. Note (7)
Ref. (7)

References:
1.	 J. Org. Chem., 2010, 75, 5406.
2.	 Org. Lett., 2016, 18, 5936.
3.	 Adv. Synth. Catal., 2016, 358, 3355.
4.	 Org. Lett., 2016, 18, 5058.
5.	 New J. Chem., 2016, 40, 8211.
6.	 Org. Lett., 2016, 18, 4614.
7.	 Org. Lett., 2016, 18, 4136.

 
79-360079-3600 Tris[triphenylphosphinegold(I)]

oxonium tetrafluoroborate, 98% 
(53317‑87‑6) 
[(C6H5)3PAu]3O+BF4

-; FW: 1480.56; 
off‑white pwdr.; m.p. 207° dec. 
air sensitive Au Au

O+

Au

Ph3P PPh3

BF4
-

PPh3

	 250mg
	 1g

Technical Notes:
1.	 Catalyst for the Claisen Rearrangement of propargyl vinyl ethers.  Chirality is efficiently transferred.
2.	 Catalyst for the oxidative cleavage of a Carbon-Carbon triple bond in (Z)-Enynols and cyclization.

1) Cat., 1.0 mol% 
CH2Cl2, rt, 18h

2) NaBH4

O

Ph

SiMe3
SiMe3

•Ph
H

OH

98%, 92%ee

Tech. Note (1)
Ref. (1)

Ph

PhHO

Ph

OO

Ph Ph
Cat., 2.0 mol%

O2, THF, 
50° C, 20h

97%

+   PhCO2H

Ph

Tech. Note (2)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2004, 126, 15978.
2.	 J. Am. Chem. Soc., 2006, 128, 11332.

79-3615
(continued)

Triphenylphosphinegold(I) bis(trifluoromethanesulfonyl)imidate, min. 98% (866395‑16‑6) 
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IRIDIUM (Compounds)
IRIDIUM (Compounds)	

77-500977-5009 ((4R,5R)-(+)-O-[1-Benzyl-1-(5-methyl-
2-phenyl-4,5-dihydrooxaz-
ol-4-yl)-2-phenylethyl] (dicyclohex-
ylphosphinite)(1,5-COD)iridium(I) 
tetrakis(3,5-bis(trifluoromethyl)
phenylborate, min. 97% (R,R)-[COD]
Ir[cy2PThrePHOX] (880262‑14‑6) 
Ir(C8H12)(C37H46NO2P)+B[C6H3(CF3)2]4

-; 
FW: 1731.35; orange pwdr.; 
m.p. 160-161° 
air sensitive, moisture sensitive, (store cold) 
Note: Sold in collaboration with Solvias for research purposes only.

	 100mg
	 500mg
	 2g
	 10g

Technical Note:
1.	 New class of hydrogenation catalyst which can convert unfunctionalized styrenyl olefins into alkanes with 

excellent enantioselectivity.

R R
catalyst, H2 (50 bar)

CH2Cl2, rt

85-99% ee

References:
1.	 Adv. Synth. Catal., 2002, 344, 40.
2.	 Acc. Chem. Res., 2007, 40, 1402.

 
77-501077-5010 ((4S,5S)-(-)-O-[1-Benzyl-1-(5-methyl-2-phenyl-4,5-dihydrooxazol-4-yl)-2-

phenylethyl]-dicyclohexylphosphinite)(1,5-COD)iridium(I) tetrakis(3,5-bis(tri-
fluoromethyl)phenylborate, min. 97% (S,S)-[COD]Ir[cy2PThrePHOX] 
(583844‑38‑6) 
Ir(C8H12)(C37H46NO2P)+B[C6H3(CF3)2]4

-; FW: 1731.35; orange pwdr.; m.p. 160-161° 
air sensitive, moisture sensitive, (store cold) 
Note: Sold in collaboration with Solvias for research purposes only.

100mg
500mg

2g
10g

Technical Notes:
1.	 Iridium-catalyzed asymmetric hydrogenation of N-protected indoles.
2.	 Iridium-catalyzed asymmetric hydrogenation of unfunctionalized enamines.

N

X

R1

R2

N

X

R1

R2

Ir-N,P
H2

*

X = Boc, Ts, Ac
R1 = Me, Ph, CO2Et
R2 = MeO, F

ees up to 99%

Tech. Note (1)
Ref. (1)

R

R3

N
R2R1

N
R2R1

R

R3

N
R2R1

N
R2R1

MeO MeO

*

*

Iridium-P, N catalyst (0.5-1 mol%)

DCM, 10-50 bar H2

 Temp (°C), 5-6 h
R1, R2 = Alkyl, Aryl
R = Alkyl, Aryl, HetAryl
R3 = H, Me, Ph

up to 
92.5% 
ee

up to 
87% 
ee

Tech. Note (2)
Ref. (2)

References:
1.	 Chem-Eur. J., 2010, 16, 2036.
2.	 Chem-Eur. J., 2009, 15, 2266.

 

N

O

Me

C

Ph
Ir

O

Ph

Ph

PCy2 B

CF3

CF3
4

-

+
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IRIDIUM (Compounds)
77-501977-5019 ((4R,5R)-(+)-O-[1-Benzyl-1-(5-methyl-

2-phenyl-4,5-dihydrooxaz-
ol-4-yl)-2-phenylethyl] (diphenyl-
phosphinite)(1,5-COD)iridium(I) 
tetrakis(3,5-bis(trifluoromethyl)
phenylborate, min. 97% (R,R)-[COD]
Ir[Ph2PThrePHOX] (880262‑16‑8) 
Ir(C8H12)(C37H34NO2P)+B[C6H3(CF3)2]4

-; 
FW: 1719.25; orange pwdr.; 
m.p. 112-113° 
air sensitive, (store cold) 
Note: Sold in collaboration with Solvias for research purposes only.

	 100mg
	 500mg
	 2g
	 10g

Technical Note:
1.	 New class of hydrogenation catalyst which can convert unfunctionalized styrenyl olefins into alkanes with 

excellent enantioselectivity.

R R
catalyst, H2 (50 bar)

CH2Cl2, rt

85-99% ee

References:
1.	 Adv. Synth. Catal., 2002, 344, 40.
2.	 Acc. Chem. Res., 2007, 40, 1402.

 
77-502077-5020 ((4S,5S)-(-)-O-[1-Benzyl-1-(5-methyl-2-phenyl-4,5-dihydrooxazol-4-yl)-2-

phenylethyl]-diphenylphosphinite)(1,5-COD)iridium(I) tetrakis(3,5-bis(tri-
fluoromethyl)phenylborate, min. 97% (S,S)-[COD]Ir[Ph2PThrePHOX] 
(405235‑55‑4) 
Ir(C8H12)(C37H34NO2P)+B[C6H3(CF3)2]4

-; FW: 1719.25; orange pwdr.; m.p. 112-113° 
air sensitive, (store cold) 
Note: Sold in collaboration with Solvias for research purposes only.

	 100mg
	 500mg
	 2g
	 10g

Technical Notes:
1.	 New class of hydrogenation catalyst which can convert unfunctionalized styrenyl olefins into alkanes with 

excellent enantioselectivity.
2.	 Catalyst used for the asymmetric hydrogenation of α,β-unsturated nitrile.
3.	 Catalyst used for the chemeoselective and enantioselective hydrogenation of (1-chloro-1-alkenyl) boronic 

esters.
4.	 Catalyst used for the enantioselective synthesis of chromanes.

R
R

catalyst, H2 (50 bar)

CH2Cl2, rt

85-99% ee

Tech. Note (1)
Ref. (1)

C

R1

R2

N
C

R1

R2

N
*       Ir catalyst

MeOH, 100 bar H2

DIPEA

up to 99% ee
up to 19300 TON

Tech. Note (2)
Ref. (3)

N

O

Me

C

Ph
Ir

O

Ph

Ph

PPh2 B

CF3

CF3
4

-

+
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IRIDIUM (Compounds)

R

Cl

B
O

O

R

H

B
O

O

R

Cl

B
O

O

H2 (5-30 bar)
  Ir complex

CH2Cl2, 50°C
     12-18 h

3-19%

+

     81-96%
65-91% yield
  46-94% ee

* *
Tech. Note (3)
Ref. (4)

O
R2 R1 O

R2 R1

Ir catalyst (1 mol%)

CH2Cl2, 50 bar, H2

          2 h, r.t.

Tech. Note (4)
Ref. (5)

References:
1.	 Adv. Synth. Catal., 2002, 344, 40
2.	 Acc. Chem. Res., 2007, 40, 1402
3.	 Angew. Chem. Int. Ed., 2014, 53, 8668
4.	 Angew. Chem. Int. Ed., 2012, 51, 1014
5.	 Synlett., 2008, 20, 3167

 
77-022077-0220

a

(2,2’-Bipyridine)bis[3,5-difluoro-2-[5-
(trifluoromethyl)-2-pyridinyl-kN][phenyl-kC]
iridium(III) hexafluorophosphate, 95% 
(1092775‑62‑6) 
C34H18F16IrN4P; FW: 1009.70; yellow pwdr. 
air sensitive 
Note: Photocatalyst

	 50mg
	 250mg

Technical Notes:
1.	 Photocatalyst used for the chemo-, regio, and stereoselective 

trifluoromethylation of styrene.
2.	 Photoredox catalyst used in cross-coupling: Ir/Ni dual 

catalysts for the synthesis of benzylic ethers.
3.	 Iridium complex used for catalytic olefin hydroamidation enabled by proton-coupled electron transfer.
4.	 Catalyst used for visible light photoredox cross-coupling of acyl chlorides with potassium 

alkoxymethyltrifluoroborates.
5.	 Iridium catalyst used in the photoredox/nickel dual catalytic cross-coupling of secondary alkyl 

β-trifluoroboratoketones and –esters with aryl bromides.
6.	 Photocatalyst used in the cross-coupling of trifluoroalkylboranes.

Ar

NMe2

CF3

 Ir complex (3 mol%)
        visible light

5-CF3(dibenzothio-
phenium)+BF4

-

Tech. Note (1)
Ref. (1)

BF3KRO +

        Ir complex
        (2.0mol%)
NiCl2(dme), (3 mol%)
    dtbbpy (3 mol%)

3.0 equiv K2HPO4 
dioxane/DMA (5:1)
2x26 W CFL, 24 h, rt

Br
R' R'

BnO

0.6 mmol 0.5 mmole

Tech. Note (2)
Ref. (2)

N

N
N

N

Ir

F3C

F

F3C

F
PF6

-

F

F

77-5020
(continued)

((4S,5S)-(-)-O-[1-Benzyl-1-(5-methyl-2-phenyl-4,5-dihydrooxazol-4-yl)-2-phenylethyl]-diphen-
ylphosphinite)(1,5-COD)iridium(I) tetrakis(3,5-bis(trifluoromethyl)phenylborate, min. 97% 
(S,S)-[COD]Ir[Ph2PThrePHOX] (405235‑55‑4) 
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IRIDIUM (Compounds)

Ar
N X

O R1

R2
H

N
X

O Ar

H

R1R2
     10 mol% thiophene
0.3M CH2Cl2. blue LED, rt

        Ir complex  (2 mol%)
 20mol% NBu4OP(O)(OBu)2 Tech. Note (3)

Ref. (3)

Cl

O

+ R2

O BF3K

O
O

R2

        Ir complex  (2 mol%)
         NiCl2(dme), (4 mol%)
    4-t-Bu(pyr)oxazoline (4 mol%)

     additive
 dioxane 25°C
 26W CFL 30 h

Tech. Note (4)
Ref. (4)

Bn

BF3KMe

O
Br

CN

Bn

Me

O

CN

        Ir complex
        (2.5mol%)
NiCl2(dme), (2.5 mol%)
    dtbbpy (2.5 mol%)

     additive
 dioxane 25°C
 26W CFL 30 h

+
Tech. Note (5)
Ref. (5)

BF3K

R
+ ArBr

Ar

R

        Ir complex
        (2.5mol%)
NiCl2(dme), (5 mol%)

      dtbbpy (5 mol%)
   Cs2CO3 (1.5 equiv)
dioxane, 23W CFL 22h

Tech. Note (6)
Ref. (6)

References:
1.	 J. Org. Chem., 2014, 79, 10434.
2.	 Org. Lett., 2015, 17, 3294.
3.	 J. Am. Chem. Soc., 2015, 137, 13492.
4.	 Org. Lett., 2016, 18, 732.
5.	 Org. Lett., 2016, 18, 2994.
6.	 Org. Lett., 2016, 18, 5760.

 
77-045377-0453

a

(2,2’-Bipyridine)bis[3,5-difluoro-2-[5-
trifluoromethyl-2-pyridinyl-kN)phenyl-kC]
iridium(III) hexafluorophosphate, 99% 
(1092775‑62‑6) 
[Ir(C10H8N2)(C12H5F5N)2] PF6; FW: 1009.70; 
yellow pwdr. 
Note: Photocatalyst

	 50mg
	 250mg

Technical Notes:
1.	 Catalyst used for the chemo-, regio, and stereoselective 

trifluoromethylation of styrene.
2.	 Photoredox catalyst used in cross-coupling: Ir/Ni dual 

catalysts for the synthesis of benzylic ethers.
3.	 Iridium complex used for catalytic olefin hydroamidation enabled by proton-coupled electron transfer.
4.	 Catalyst used for visible light photoredox cross-coupling of acyl chlorides with potassium 

alkoxymethyltrifluoroborates.
5.	 Iridium catalyst used in the photoredox/nickel dual catalytic cross-coupling of secondary alkyl 

β-trifluoroboratoketones and –esters with aryl bromides.
6.	 Photocatalyst used in the cross-coupling of trifluoroalkylboranes.

N

N
N

N

Ir

F3C

F

F3C

F
PF6

-

F

F

77-0220
(continued)

(2,2’-Bipyridine)bis[3,5-difluoro-2-[5-(trifluoromethyl)-2-pyridinyl-kN][phenyl-kC]iridium(III) 
hexafluorophosphate, 95% (1092775‑62‑6) 
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IRIDIUM (Compounds)

Ar

NMe2

CF3

 Ir complex (3 mol%)
        visible light

5-CF3(dibenzothio-
phenium)+BF4

-

Tech. Note (1)
Ref. (1)

BF3KRO +

        Ir complex
        (2.0mol%)
NiCl2(dme), (3 mol%)
    dtbbpy (3 mol%)

3.0 equiv K2HPO4 
dioxane/DMA (5:1)
2x26 W CFL, 24 h, rt

Br
R' R'

BnO

0.6 mmol 0.5 mmole

Tech. Note (2)
Ref. (2)

Ar
N X

O R1

R2
H

N
X

O Ar

H

R1R2
     10 mol% thiophene
0.3M CH2Cl2. blue LED, rt

        Ir complex  (2 mol%)
 20 mol% NBu4OP(O)(OBu)2 Tech. Note (3)

Ref. (3)

Cl

O

+ R2
O BF3K

O
O

R2

        Ir complex  (2 mol%)
         NiCl2(dme), (4 mol%)
    4-t-Bu(pyr)oxazoline (4 mol%)

     additive
 dioxane 25°C
 26W CFL 30 h

Tech. Note (4)
Ref. (4)

Bn

BF3KMe

O Br

CN

Bn

Me

O

CN

        Ir complex
        (2.5mol%)
NiCl2(dme), (2.5 mol%)
    dtbbpy (2.5 mol%)

     additive
 dioxane 25°C
 26W CFL 30 h

+
Tech. Note (5)
Ref. (5)

BF3K

R
+ ArBr

Ar

R

        Ir complex
        (2.5mol%)
NiCl2(dme), (5 mol%)

      dtbbpy (5 mol%)
   Cs2CO3 (1.5 equiv)
dioxane, 23W CFL 22h

Tech. Note (6)
Ref. (6)

References:
1.	 J. Org. Chem., 2014, 79, 10446.
2.	 Org. Lett., 2015, 17, 3294.
3.	 J. Am. Chem. Soc., 2015, 137, 13495.
4.	 Org. Lett., 2016, 18, 732.
5.	 Org. Lett., 2016, 18, 2994.
6.	 Org. Lett., 2016, 18, 5760.

 

77-0453
(continued)

(2,2’-Bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2-pyridinyl-kN)phenyl-kC]iridium(III) 
hexafluorophosphate, 99% (1092775‑62‑6) 
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IRIDIUM (Compounds)
77-046577-0465

a

(2,2’-Bipyridine)bis[2-pyridinyl-kN)phenyl-kC]
iridium(III) hexafluorophosphate, 99% 
(106294‑60‑4) 
[Ir(C10H8N2)(C11H8N)2]PF6; FW: 801.74; yellow pwdr. 
Note: Photocatalyst

	 100mg
	 500mg

Technical Notes:
1.	 Catalyst used in the visible-light, photoredox-catalyzed synthesis of 

nitrones.
2.	 Catalyst used in light-mediated, direct arylation of arenes and het-

eroarenes.
3.	 Photoredox catalyst used in C-P bond formation reactions.

N

OH

1R

O

R2

Photoredox Cat.

alkene
N

O

1R

R4

R3

O
R2

Tech. Note (1)
Ref. (1)

Ar
I

Ar

Photoredox Cat.

visible light

+

N

Me

N

Me

Ar Tech. Note (2)
Ref. (2)

N

R2

R1

R1

+ P
H

O

OR3R3O

photo-cat.

5 W lamp

N

R2

R1

R1

P
OR3

R3O

O

Tech. Note (3)
Ref. (3)

References:
1.	 Org. Lett., 2014, 16, 2872.
2.	 Chem. Lett., 2013, 42, 1203.
3.	 Chem. Comm., 2011, 47, 8679.

 
77-021877-0218

a

4,4’-Bis(t-butyl-2,2’-bipyridine]bis[5-methyl-
2-(4-methyl-2-pyridinyl-kN)phenyl-kC]iridium 
hexafluorophosphate, 95% (1607469‑49‑7) 
C44H48F6IrN4P; FW: 970.06; yellow pwdr. 
air sensitive 
Note: Photocatalyst

N

N

N
N

Ir PF6
-

tBu

tBu

Me

Me
Me

Me 50mg
250mg

Technical Note:
1.	 Catalyst used for the direct β-alkylation of aldehydes via photoredox organocatalysis.

O

H

n-pent

Ph

COOBn

O

H

n-pent

Ph

COOBn

+

1 mol% photocatalyst
20 mol% organocatalyst

DABCO, TFA, H2O
 DME, 23°C, 24 h
      light source

Tech. Note (1)
Ref. (1)

References:
1.	 J. Am. Chem. Soc., 2014, 136, 6858.

 

N N

N

N

Ir PF6
-
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IRIDIUM (Compounds)
77-022577-0225 Bis(1,5-cyclooctadiene)iridium(I) 

tetrakis[3,5-bis(trifluoromethyl)phenyl]
borate, 98% (666826‑16‑0) 
Ir(C8H12)2

+[B(C8H3F6)4]-; FW: 1271.80; black xtl.

	 100mg
	 500mg

Technical Note:
1.	 Useful starting material for the, in situ, preparation of active iridium catalysts.

References:
1.	 Organometallics, 2012, 31, 4114
2.	 Angew, Chem. Int. Ed., 2011, 50, 9598
3.	 Tetrahedron Asymmetry, 2011, 22, 36

 
77-507477-5074 [(R)-(+)-5,5’-Bis(diphenylphosphino)-

4,4’-bi-1,3-benzodioxole][4-cyano-3-
nitrobenzenecarboxylato][1,2,3-n-2-propenyl]
iridium(III), min. 97% (1208092‑27‑6) 
C49H35IrN2O8P2; FW: 1033.98; yellow pwdr. 
Note: Manufactured under license of Takasago 
patent.

100mg
500mg

Technical Notes:
1.	 Catalyst used for the diastereo- and enantioselective carbonyl 

(trimethylsilyl)allylation from the alcohol, or aldehyde, oxidation 
level.

2.	 Catalyst used for the diastereo- and enantioselective carbonyl (hydroxy)allylation to form anti-1,2-diols.
3.	 Catalyst used for the diastereo- and enantioselective carbonyl (hydroxymethyl)allylation from the  alcohol, or 

aldehyde, oxidation level.
4.	 Catalyst used for the diastereo- and enantioselective carbonyl tert-prenylation from the alcohol, or aldehyde, 

oxidation level.
5.	 Catalyst used for the diastereo- and enantioselective carbonyl double crotylation of 1,3-diols.
6.	 Catalyst used for the diastereo- and enantioselective carbonyl crotylation from the alcohol or aldehyde 

oxidation level.

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

Ir

+

B[C6H3(CF3)2]4-

NC

NO2

Ir
P

P O

O

O

O

O

O

Ph
Ph

Ph Ph
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IRIDIUM (Compounds)

Tech. Note (3)
Ref. (3)

Tech. Note (4)
Ref. (4)

Tech. Note (5)
Ref. (5)

Tech. Note (6)
Ref. (6)

References:
1.	 J. Am. Chem. Soc., 2010, 132, 9153.
2.	 J. Am. Chem. Soc., 2010, 132, 1760.
3.	 J. Am. Chem. Soc., 2010, 132, 4562.
4.	 J. Am. Chem. Soc., 2009, 131, 6916.
5.	 J. Am. Chem. Soc., 2011, 133,12795. 
6.	 J. Org. Chem., 2011, 76, 2350.

 
77-507577-5075 [(S)-(-)-5,5’-Bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole][4-cyano-3-nitro-

benzenecarboxylato][1,2,3-η-2-propenyl]iridium(III), min. 97% (1221768‑92‑8) 
C49H35IrN2O8P2; FW: 1033.98; yellow pwdr. 
Note: Manufactured under license of Takasago patent.

100mg
500mg

Technical Note:
1.	 See 77-5074 (page 56)

 

77-5074
(continued)

[(R)-(+)-5,5’-Bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole][4-cyano-3-
nitrobenzenecarboxylato][1,2,3-n-2-propenyl]iridium(III), min. 97% (1208092‑27‑6) 
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IRIDIUM (Compounds)
77-044077-0440

a

Bis(pyridine)(1,5-cyclooctadiene)iridium(I) hexafluoro-
phosphate, 99% (56678‑60‑5) 
(C5H5N)2(C8H12)Ir5PF6

-; FW: 603.56; orange pwdr. 
air sensitive

250mg
1g

Technical Notes:
1.	 This complex is used in the isomerization of primary allylic alcohols. (Ref. 1)
2.	 The catalyst is used for ortho-directed hydrogen-isotope exchange. (Ref. 2)

References:
1.	 Eur. J. Inorg. Chem., 2012, 3320
2.	 J. Labelled Compd. Rad., 2010, 53, 695

 
96-7650 CATHy™ Catalyst Kit for Asymmetric Transfer Hydrogenation of Ketones and Imines

See page 332 
77-184577-1845

a

Chloro(1,5-cyclooctadiene)[4,5-di-
methyl-1,3-bis(2,4,6-trimethylphenyl)
imidazol-2-ylidene] iridium(I), min. 98% 
(1118917‑09‑1) 
C31H40ClIrN2; FW: 668.33; yellow pwdr.; 
m.p. >200C (dec)

N N

Ir

Cl

MeMe

Me

Me Me

MeMe Me 100mg
500mg

 
77-025877-0258

a

Chloro(1,5-cyclooctadiene)(1,10-phenanthroline)
iridium(I) THF adduct, min. 98% (41396‑69‑4) 
C20H20ClIrN2; FW: 516.05; purple solid 
air sensitive

250mg
1g
5g

Technical Note:
1.	 Catalyst used in the C-H borylation of N-Boc-indoles.

N

Boc

B
O

O

N

Boc

catalyst (0.5 mol%)

  B2pin2 or HBpin
solvent, 80°C, 16 h

References:
1.	 Organometallics, 2014, 33, 3514

 
77-050077-0500 Chlorodihydrido[bis(2-di-i-propylphosphinoethyl)amine]

iridium(III), min. 98% (791629‑96‑4) 
IrClH2(C16H37NP2); FW: 535.10; white pwdr. 
Note: Sold under license from Kanata for research purposes 
only.  Patent WO04096735; US 10/985,058.

	 250mg
	 1g

Technical Notes:
1.	 Amination of aliphatic alcohols and diols using an iridium pincer catalyst.
2.	 Iridium-catalyzed hydrogenation of carboxylic acid esters.

HO
OHR n

HO
NR n

R1

R2

H N
R1

R2

Ir catalyst

Tech. Note (1)
Ref. (1)

O

R1 OR2

1 or 2 mol% catalyst

           130°C, 50 bar H2

18 h, 10 mol% NaOMe, toluene

R1 OH R2-OH+ Tech. Note (2)
Ref. (2)

References:
1.	 ChemCatChem., 2010, 2, 640
2.	 ChemCatChem, 2014, 6, 2810.

 

Ir
N

N
PF6

-+

Ir

Cl N

N

Ir
N

H

P
Cl

H

iPr

iPr

iPr iPr

H

P



Metal Catalysts for Organic Synthesis including Organocatalysts

info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com 59

IRIDIUM (Compounds)
77-403577-4035

a

Chlorodihydrido{(R)-(+)-7-Bis(3,5-
di-t-butylphenyl)phosphino-7’-[(3-
methylpyridine-2-ylmethyl)amino]-2,2’,3,3’-
tetrahydro-1,1’-spirobiindane}iridium(III), 
>97% (>99% ee)  Ir-(R)-DTB-SpiroPAP-3-Me 
(1396201‑63‑0) 
C52H67ClIrN2P; FW: 978.75; yellow‑green solid

P

N N

Ir

tBu

tBu

H

2Cl

H

H

Me

	 25mg
	 100mg

Technical Notes:
1.	 Catalyst for the enantioselective synthesis of chiral disubstituted oxa-cyclic ethers
2.	 Catalyst for the enantioselective hydrogenation for the asymmetric synthesis of Rivastigmine
3.	 Catalyst for the asymmetric hydrogenation for the synthesis of Crizotinib
4.	 Catalyst for the asymmetric hydrogenation of α-keto acids 
5.	 Catalyst for the kinetic resolution of racemic aliphatic alcohols via selective asymmetric hydrogenation

OEt
O

O

10 atm H2
Ir-(R)-catalyst
EtOH, KOtBu

O
CO2Et

81% yield, 99.9% ee, cis/trans = 1:1

O

O

OEt

10 atm H2
Ir-(R)-catalyst
EtOH, KOtBu

O O

OEt

92% yield, 95% ee
cis/trans = 1:1

Tech. Note (1)
Ref. (1)

HO
O

Ir-(S)-catalyst
asymmetric 

hydrogenation

steps O
N

N

O

Rivastigmine

Tech. Note (2)
Ref. (2)

Cl

F
Cl

O

Ir-(R)-catalyst
tBuOK, EtOH

Cl

F
Cl

OH

Cl

F
Cl

O
N

NH2

NN

NH

Crizotinib
steps

Tech. Note (3)
Ref. (3)

R

O

O

OH
H2

Ir-(R)-catalyst
EtOH, KOtBu

R

OH

O

OH
*

92-98% yield
up to 99.2% ee

TON up to 50,000

Tech. Note (4)
Ref. (4)

OEtR

OH O

racemic

H2
Ir-(R)-catalyst
EtOH, KOtBu OEtR

OH O

OHR

OH

+

43-49% yield
90-99% ee

44-50% yield
91-97% ee

Tech. Note (5)
Ref. (5)

References:
1.	 Org. Lett., 2012, 14, 4758.
2.	 Org. Process. Res. Dev., 2013, 17, 307.
3.	 Tetrahedron Lett., 2014, 55, 1528.
4.	 Chem. Commun., 2014, 50, 15987.
5.	 J. Am. Chem. Soc., 2014, 136, 17426.
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IRIDIUM (Compounds)
77-403677-4036

a

Chlorodihydrido{(S)-(-)-7-Bis(3,5-di-t-butylphenyl)phosphino-7’-[(3-meth-
ylpyridine-2-ylmethyl)amino]-2,2’,3,3’-tetrahydro-1,1’-spirobiindane}
iridium(III), >97% (>99% ee) Ir-(S)-DTB-SpiroPAP-3-Me (1418483‑59‑6) 
C52H67ClIrN2P; FW: 978.75; yellow‑green solid

25mg
100mg

Technical Note:
1.	 See 77-4035 (page 59)

 
77-056077-0560 Chlorohydro[2-[[[3-[methyl[3-(4-morpholinyl-κN4)

propyl]amino-κN]propyl]thio-κS]methyl]phenyl-κC]
iridium(III) (1839552‑43‑0) 
C18H30ClIrN2OS; FW: 550.18; yellow xtl. 
Note: U.S. Patent: PCT/US2015/034793.

IrN

SH N

HMe

O

Cl

	 50mg

 
77-057077-0570 Chlorohydro[2-[[(R)-[2-[(R)-[2-(4-morpholinyl-κN4)

ethyl]amino-κN]ethyl]thio-κS]methyl]phenyl-κC]
iridium(III) (1799787‑26‑0) 
C15H24ClIrN2OS; FW: 508.10; white pwdr. 
Note: U.S. Patent: PCT/US2015/034793.

IrN

SH N

HH

O

Cl

	 50mg

 
77-055077-0550 Chlorohydro[2-[[[3-[[3-(4-morpholinyl-κN4)propyl]

amino-κN]propyl]thio-κS]methyl]phenyl-κC]
iridium(III) (1799787‑28‑2) 
C17H28ClIrN2OS; FW: 536.15; white pwdr. 
Note: U.S. Patent: PCT/US2015/034793.

IrN

S N

HH

O

Cl

	 25mg

 
77-042477-0424 Chloro(pentamethylcyclopentadienyl){5-cyano-2-

{1-[(4-methoxyphenyl)imino-kN]ethyl}phenyl-kC}
iridium(III), 99% Iridicycle-CN (1258964‑46‑3) 
C26H28ClIrN2O; FW: 612.18; red pwdr. 
Note: Sold in collaboration with Yorkshire Process 
Technology for research purposes only. Developed 
by Prof. J. Xiao, Liverpool University. Patents GB 
1206572.8 and GB 1206573.6  Iridicycle Catalyst Kit 
component. 

Me

MeMe

Me
Me

CN

Me

N

MeO

Ir Cl

100mg
500mg

Technical Note:
1.	 Catalyst used in the reductive amination of carbonyl groups with unprecedented substrate scope, selectivity 

and activity.

O

H

HO

H

HO

H

OH
OHH

H

OH

HN
COOH

NH2 HO

OH

OH

OH

OH

HN

COOH

NH+
Ir catalyst

HCOOH/Et3N

Tech. Note (1)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2010, 49, 7548

 
77-041877-0418 Chloro(pentamethylcyclopentadienyl){5-methoxy-

2-{1-[(4-methoxyphenyl)imino-kN]ethyl}phenyl-kC}
iridium(III), 99% Iridicycle-MeO (1258964‑48‑5) 
C26H31ClIrNO2; FW: 617.20; orange pwdr. 
Note: Sold in collaboration with Yorkshire Process 
Technology for research purposes only. Developed 
by Prof. J. Xiao, Liverpool University. Patents GB 
1206572.8 and GB 1206573.6  Iridicycle Catalyst Kit 
component. 

Me

MeMe

Me
Me

OMe

Me

N

MeO

Ir Cl

100mg
500mg

Technical Notes:
1.	 A versatile catalyst for reductive amination by hydrogen transfer.
2.	 Acceptorless dehydrogenation of nitrogen heterocycles with a versatile iridium catalyst.
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IRIDIUM (Compounds)

O

H

HO

H

HO

H

OH
OHH

H

OH

HN
COOH

NH2

HO

OH

OH

OH

OH

HN

COOH

NH
Ir catalyst

HCOOH/Et3N
+

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

References:
1.	 Angew. Chem. Int. Ed., 2010, 49, 7548
2.	 Angew. Chem. Int. Ed., 2013, 52, 6983.

 
77-042877-0428 Chloro(pentamethylcyclopentadienyl)

{2-{1-[(4-methoxyphenyl)imino-kN]ethyl}
naphthyl-kC}iridium(III), 99% Iridicycle-Naphth 
(1469467‑94‑4) 
C29H31ClIrNO; FW: 637.23; red‑orange pwdr. 
Note: Sold in collaboration with Yorkshire 
Process Technology for research purposes only. 
Developed by Prof. J. Xiao, Liverpool University. 
Patents GB 1206572.8 and GB 1206573.6  
Iridicycle Catalyst Kit component. 

Me

MeMe

Me
Me

Me

N

MeO

Ir Cl

	 100mg
	 500mg

Technical Notes:
1.	 Catalyst used in the reductive amination of carbonyl groups with unprecedented substrate scope, selectivity 

and activity.
2.	 Catalyst used for the synthesis of primary amines by the transfer hydrogenative reductive amination of ketones.
3.	 Catalyst used for the efficient transfer hydrogenation of N-heterocycles in water.

O

H

HO

H

HO

H

OH
OHH

H

OH

HN
COOH

NH2 HO

OH

OH

OH

OH

HN

COOH

NH+
Ir catalyst

HCOOH/Et3N

Tech. Note (1)
Ref. (1)

77-0418
(continued)

Chloro(pentamethylcyclopentadienyl){5-methoxy-2-{1-[(4-methoxyphenyl)imino-kN]ethyl}
phenyl-kC}iridium(III), 99% Iridicycle-MeO (1258964‑48‑5) 
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IRIDIUM (Compounds)

O

C

R1 R2 HCOONH4

Ir catalyst
NH2

C

R1 R2

H

Tech. Note (2)
Ref. (2)

N+

R

N
R

    Ir catalyst
0.01-0.1 mole%

H2O

Ph

Ph

X-

Tech. Note (3)
Ref. (3)

References:
1.	 Angew. Chem. Int. Ed., 2010, 49, 7548.
2.	 Chem. Eur. J., 2014, 20, 245.
3.	 Chem. Eur. J., 2015, 21, 5370.

 
77-043077-0430 Chloro(pentamethylcyclopentadienyl){5-nitro-

2-{1-[(4-methoxyphenyl)imino-kN]ethyl}
phenyl-kC}iridium(III), 99% Iridicycle-NO2 
(1439402‑25‑1) 
C25H28ClIrN2O3; FW: 632.17; brown pwdr. 
Note: Sold in collaboration with Yorkshire 
Process Technology for research purposes only. 
Developed by Prof. J. Xiao, Liverpool University. 
Patents GB 1206572.8 and GB 1206573.6  
Iridicycle Catalyst Kit component. 

Me

MeMe

Me
Me

Me

N

MeO

Ir Cl

NO2

	 100mg
	 500mg

Technical Notes:
1.	 Catalyst used in the reductive amination of carbonyl groups with unprecedented substrate scope, selectivity 

and activity.
2.	 Catalyst used in the efficient transformation of levulinic acid into pyrrolidinones.

O

H

HO

H

HO

H

OH
OHH

H

OH

HN
COOH

NH2 HO

OH

OH

OH

OH

HN

COOH

NH+
Ir catalyst

HCOOH/Et3N

Tech. Note (1)
Ref. (1)

C
C

OH

O

O
N

C
O

R

Ir catalyst

R NH2

HCOOH

Tech. Note (2)
Ref. (2)

References:
1.	 Angew. Chem. Int. Ed., 2010, 49, 7548
2.	 Chem. Comm., 2013, 49, 5408

 

77-0428
(continued)

Chloro(pentamethylcyclopentadienyl){2-{1-[(4-methoxyphenyl)imino-kN]ethyl}
naphthyl-kC}iridium(III), 99% Iridicycle-Naphth (1469467‑94‑4) 
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IRIDIUM (Compounds)
77-065077-0650 Chloro(pentamethylcyclopentadienyl)[(2-pyridinyl-kN)

phenyl-kC]iridium(III), 99% (945491‑51‑0) 
IrCl(C10H15)(C11H8N); FW: 517.08; orange pwdr.

	 100mg
	 500mg

Technical Notes:
1.	 Highly active catalyst for water oxidation.
2.	 Catalyst for the hydrosilylation of imines.
3.	 Catalyst for C–H oxidation.

1 mol% catalyst
2 mol% NaBArF24

CH2Cl2, 25 °C
SiEt3H

R R1

N
R2

R R1

HN
R2

+
Tech. Note (2)
Ref. (2)

5 mol% catalyst
10 equiv NaIO4

4:1 acetone/water
23 °C

H

H

OH

H

~62%

Tech. Note (3)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2009, 131, 8730.
2.	 Catal. Sci. Technol. 2015, 5, 1452.
3.	 Organometallics, 2013, 32, 957.

 
77-090077-0900 1,5-Cyclooctadiene(acetylacetonato)iridium(I), 99% (99.9%-Ir) 

(12154‑84‑6) 
Ir(C8H12)(C5H7O2); FW: 399.49; yellow xtl.; m.p. 145-150° dec.

	 100mg
	 500mg

Technical Note:
1.	 Convenient precursor to a variety of Iridium complexes and catalysts.

 
77-504077-5040 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-(diphenylphosphino)

spiro[4.4]nona-1.6-dien-1-yl]-4,5-dihydro-4-benzyloxazole}iridium(I) 
tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  (S,S)-(COD)
Ir[Bn-SpinPHOX] (1194050‑19‑5) 
C39H42IrNOP(C32H12BF24); FW: 1627.16; red solid; m.p. 49-51° 
air sensitive 
Note: Sold in collaboration with SIOC for research purposes only. 
Patents CN200910051314.3, CN 101555259.  SpinPHOX-Ir Catalyst Kit 
component.

	 25mg
	 100mg

 
77-504677-5046 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-(diphenylphosphino)

spiro[4.4]nona-1.6-dien-1-yl]-4,5-dihydro-4-phenyloxazole}iridium(I) 
tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  (S,S)-(COD)
Ir[Ph-SpinPHOX] (1194050‑21‑9) 
C38H40IrNOP(C32H12BF24); FW: 1613.13; orange pwdr.; m.p. 197-198° 
air sensitive 
Note: Sold in collaboration with SIOC for research purposes only. 
Patents CN200910051314.3, CN 101555259.  SpinPHOX-Ir Catalyst Kit 
component.

	 25mg
	 100mg

Technical Note:
1.	 See 77-5047 (page 63)

 
77-504777-5047 1,5-Cyclooctadiene{(4S)-(-)-2-[(5R)-6-

(diphenylphosphino)spiro[4.4]nona-1.6-dien-
1-yl]-4,5-dihydro-4-phenyloxazole}iridium(I) 
tetrakis[3,5-bis(trifluoromethyl)phenyl]
borate, 97%  (R,S)-(COD)Ir[Ph-SpinPHOX] 
(1195511‑59‑1) 
C38H40IrNOP(C32H12BF24); FW: 1613.13; 
red pwdr.; m.p. 172-174° 
air sensitive 
Note: Sold in collaboration with SIOC 
for research purposes only. Patents 
CN200910051314.3, CN 101555259.  
SpinPHOX-Ir Catalyst Kit component.  

Ir
P

C

O

N

Ph

Ph
Ph

+

B[C6H3(CF3)2]4-

	 25mg
	 100mg

 

Me
MeMe

Me Me

N Ir
Cl
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IRIDIUM (Compounds)
77-505077-5050 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-

(diphenylphosphino)spiro[4.4]nona-1.6-dien-
1-yl]-4,5-dihydro-4-(i-propyl)oxazole}iridium(I) 
tetrakis[3,5-bis(trifluoromethyl)phenyl]
borate, 97%  (S,S)-(COD)Ir[iPr-SpinPHOX] 
(1194050‑23‑1) 
C35H42IrNOP(C32H12BF24); FW: 1579.11; 
red‑orange pwdr.; m.p. 201-203° 
air sensitive 
Note: Sold in collaboration with SIOC 
for research purposes only. Patents 
CN200910051314.3, CN 101555259.  
SpinPHOX-Ir Catalyst Kit component.

Ir
P

C

O

N

iPr

Ph
Ph

+

B[C6H3(CF3)2]4-

	 25mg
	 100mg

Technical Note:
1.	 Highly efficient catalyst for the enantioselective hydrogenation of a diverse class of ketimines and α,β-

unsaturated substrates. 
 

77-095077-0950 1,5-Cyclooctadiene(η5-indenyl)iridium(I), 99% 
(102525‑11‑1) 
C17H19Ir; FW: 415.55; yellow xtl.

	 250mg
	 1g

Technical Notes:
1.	 Iridium-catalyzed borylation of thiophenes: versatile, synthetic 

elaboration founded on selective C-H functionalization.
2.	 Harnessing C-H borylation/deborylation for selective deuteration, 

synthesis of boronate esters, and late stage functionalization.

Tech. Note (1)
Ref. (1)

SBr SBr Bpin

SBr Bpin

Bpin

SBr H/D

Bpin

     Ir catalyst,
HBpin or B2pin2

monoborylation

       Ir or Pd catalyst,
proton or deuteron source

         proto or 
deuterodeborylation

     Ir catalyst,
HBpin or B2pin2

diborylation

complementary regiochemistry
     and site-specific labeling

Tech. Note (2)
Ref. (2)

References:
1.	 Tetrahedron, 2008, 64, 6103.
2.	 J. Org. Chem., 2015, 80, 8341.

 
77-028577-0285

a

[4,4’-Di-t-butyl-2,2’-bipyridine][bis[5-(t-bu-
tyl)-2-[4-(t-butyl)-2-pyridinyl-kN]phenyl-kC]
iridium(III) hexafluorophosphate, 95% 
(808142‑80‑5) 
C56H72F6IrN4P; FW: 1138.38; yellow pwdr. 
air sensitive 
Note: Photocatalyst

N

N

N

N

Ir PF6
-

tBu

tBu

tBu

tBu
tBu

tBu 	 50mg
	 250mg

 

Ir
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IRIDIUM (Compounds)
77-042577-0425

a

(4,4’-Di-t-butyl-2,2’-bipyridine)bis[3,5-
difluoro-2-[5-trifluoromethyl-2-pyridinyl-kN)
phenyl-kC]iridium(III) hexafluorophosphate, 
99% (870987‑63‑6) 
[Ir(C18H24N2)(C12H5F5N)2]+PF6

-; FW: 1121.91; 
yellow xtl. 
Note: Photocatalyst

	 50mg
	 250mg
	 1g

Technical Notes:
1.	 Visible light photoredox-catalyzed cascade cyclizations 

of α-bromochalcones or α-bromocinnamates with 
heteroarenes.

2.	 Enantioselective α-benzylation of aldehydes via photoredox organocatalysis.

Br
H

O

R
R2

O

R
R2

X

X

H

H

+
iridium complex

LED (420 nm)
Tech. Note (1)
Ref. (1)

H

R

O

Br
R

H
R

O

R

+
Ir complex

 amine catalyst
household light

     enantioenriched
alpha-benzyl aldehyde

Tech. Note (2)
Ref. (2)

References:
1.	 Adv. Synth. Cat., 2014, 356, 557
2.	 J. Amer. Chem. Soc., 2010, 132, 13600

 
77-041077-0410

a

(4,4’-Di-t-butyl-2,2’-bipyridine)bis[2-(2-pyridinyl-
kN)phenyl-kC]iridium(III) hexafluorophosphate, 
99% (676525‑77‑2) 
[Ir(C18H24N2)(C11H8N)2]+PF6

-; FW: 913.95; yellow xtl. 
Note: Photocatalyst

	 100mg
	 500mg

Technical Notes:
1.	 This Iridium catalyst is used in the synthesis of β-amidovinyl 

sulfones via visible-light photoredox catalysis.
2.	 Numerous uses of this photoredox catalyst are reported      

(see Ref. 2).

O

S

R

O

Cl H

N

R3

O

R1

R2 S

N

R3

O

R1

R2

O

R

O

+
Ir catalyst

base

Tech. Note (1)
Ref. (1)

References:
1.	 Adv. Synth. Cat., 2013, 355, 809
2.	 Chem. Rev., 2013, 113, 5322, review

 

PF6
-

N

N

N

N

Ir

CF3

CF3

tBu

tBu

F

F

F

F

N

N

N

N

Ir

tBu

PF6
-

tBu
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IRIDIUM (Compounds)
77-106077-1060 Dichloro(pentamethylcyclopentadienyl)

iridium(III) dimer, 98% (12354‑84‑6) 
[(CH3)5C5IrCl2]2; FW: 796.67; orange xtl. 
Note: CATHy™ Catalyst Kit component.  

	 100mg
	 500mg
	 2g

Technical Notes:
1.	 Iridium-catalyzed C-3 alkylation of oxindole with 

alcohols.
2.	 Precursor to N-heterocyclic carbene catalyst effective 

for hydrogenation and alkylation of amines and  alcohols.
3.	 Precursor to efficient phosphine free catalyst for enantioselective hydrogenation of quinoline derivatives.
4.	 Catalyst for oxidative C–H activation.
5.	 Precursor to an effective water oxidation catalyst.

Cat., 2.5 mol %
15 h, 110 °C

N
H

O
+ EtOH

N
H

O

89%

Tech. Note (1)
Ref. (1)

2% Cat.

CAN
t-BuOH/H2O

H

H

OH

H

Tech. Note (4)
Ref. (4)

References:
1.	 Tetrahedron, 2009, 65, 4375
2.	 Organometallics, 2009, 321
3.	 Org Lett., 2008, 5265
4.	 J. Am. Chem. Soc., 2010, 132, 12550
5.	 Organometallics, 2011, 30, 965

 
77-046877-0468

a

Di-µ-chlorotetrakis[3,5-difluoro-2-
[5-trifluoromethyl-2-pyridinyl-kN)
phenyl-kC]diiridium(III), 99% 
(870987‑64‑7) 
C48H20Cl2F20Ir2N4; FW: 1488.01; 
yellow xtl. 
Note: Precursor for Photocatalyst 
Synthesis

50mg
250mg

Technical Note:
1.	 Addition to electron–deficient alkenes using a photoredox catalyst.

R

EWG N R3

R2

R1

N R3

R2

R1

R

+ Ir catalyst

visible light

EWG

Tech. Note (1)
Ref. (1)

References:
1.	 J. Am. Chem. Soc.,  2012, 134, 3338.

 
77-045577-0455 Di-µ-chlorotetrakis[2-(2-pyridinyl-

kN)phenyl-kC]diiridium(III), 99% 
(603109‑48‑4) 
C44H32Cl2Ir2N4; FW: 1072.09; 
yellow‑green xtl. 
Note: Precursor for Photocatalyst 
Synthesis N

N

Ir

N

N

Ir
Cl

Cl

	 250mg
	 1g

Technical Note:
1.	 Iridium complex is a photoredox precatalyst having numerous uses in electroluminescent materials and 

devices, organic light-emitting diodes, display devices and chemosensors. 
 

Me

Me

Me Me

MeIr Ir

Me

Me

Me
Me

Me

Cl

Cl

Cl

Cl

N

N

Ir

F

F
F

F

CF3

CF3

N

N

Ir

F

F
F

F

F3C

F3C

Cl

Cl
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IRIDIUM (Compounds)
77-185077-1850

a

Dimethylphenylphosphine(1,5-
cyclooctadiene)[1,3-bis(2,4,6-
trimethylphenyl)imidazol-2-ylidene] 
iridium(I) tetrakis(3,5-bis(trifluoromethyl)
phenylborate, min. 98% (1884137‑92‑1) 
C37H47IrN2P(C32H12BF24); FW: 1606.18; 
red solid; m.p. 146-149

N N

Ir

P(Ph)Me2

MeMe

Me

Me Me

Me

+

B[C6H3(CF3)2]4-

	 100mg
	 500mg

 
77-183077-1830 (Dimethylphenylphosphine)

(1,5-cyclooctadiene)[1,3-bis(2,4,6-
trimethylphenyl)imidazol-2-ylidene]
iridium(I) hexafluorophosphate, min. 98% 
(1019853‑03‑2) 
[Ir(C8H12)(C21H24N2)(C8H11P)]+PF6

-; 
FW: 887.93; red xtl.

N N

Ir

P(Ph)Me2

MeMe

Me

Me Me

Me

+ PF6
-

	 100mg
	 500mg

Technical Notes:
1.	 Highly active irdium(I) complex used for catalytic hydrogen isotope exchange. 
2.	 Highly active irdium(I) complex used for catalytic hydrogenation processes. 

R'

R

X

R'

R

XH*

H*

Iridium catalyst

H* source

Tech. Note (1)
Ref. (1,2)

References:
1.	 Chem. Commun., 2008, 1115.
2.	 J. Label. Compd. Radiopharm., 2010, 53, 662.
3.	 Chem. Commun., 2011, 47, 11653.

 
77-111577-1115 3-Di-i-propylphosphino-2-(N,N-

dimethylamino)-1H-indene(1,5-
cyclooctadiene)iridium(I) 
hexafluorophosphate, min. 98% 
(870077‑94‑4) 
[IrC25H38NP]+PF6

-; FW: 720.73; orange pwdr.

Ir

P

N

iPriPr

MeMe

PF6
-

+

	 250mg
	 1g

Technical Note:
1.	 Zwitterionic hydrogenation, hydrosilylation and hydroboration catalyst soluble in non-polar solvents.

Ph
+ Ph

5% Cat.

toluene
96% (Rh)

99% (Ir)

Et3SiH
SiEt3

Ph
SiEt3

95% (Rh)

95% (Ir)

O

BH

O

2% Cat., THF, rt

Bpin

Bpin

References:
1.	 Organometallics, 2007, 26, 594
2.	 Organometallics, 2006, 25, 5965
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IRIDIUM (Compounds)
77-251077-2510

a

{(R)-(+)-7-[N-(1,3-Dithian-2-yl)methylami-
no]-7’-[bis(3,5-di-t-butylphenyl)phosphi-
no]-2,2’,3,3’-tetrahydro-1,1’-spirobindane}
chlorodihydroiridium(III), 97+% [Ir-(R)-DTB-
SpiroSAP] 
C50H68ClIrNPS2; FW: 1005.86; pale yellow solid

	 25mg
	 100mg

Technical Note:
1.	 Catalyst used for the asymmetric hydrogenation of β-alkyl- 

β-ketoesters.

R

C C

OMe

O O

R = alkyl, aryl

R

C

OMe

OOH10-50 atm H2

0.1 mol% cat.

MeOH, NaOH, rt

     91-96% yield
     95-99.9% ee
TON up to 355,000

Tech. Note (1)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2015, 54, 8791

 
77-251177-2511

a

{(S)-(-)-7-[N-(1,3-Dithian-2-yl)methylamino]-7’-[bis(3,5-di-t-
butylphenyl)phosphino]-2,2’,3,3’-tetrahydro-1,1’-spirobindane}
chlorodihydroiridium(III), 97+% [Ir-(S)-DTB-SpiroSAP] 
C50H68ClIrNPS2; FW: 1005.86; pale yellow solid

	 25mg
	 100mg

Technical Note:
1.	 See 77-2510 (page 68)

 
96-3745 Iridicycle Catalyst Kit

See page 342 
96-7780 Iridium Photocatalyst Kit

See page 343 
77-002577-0025

a

[2-(Pyridine-2-yl)-2-propanato]iridium(IV) 
dimer solution 97% (1 mM in 0.1 Molar 
aqueous NaIO3) (1446713‑81‑0) 
C16H28IrNO3; FW: 728.84; blue liq. 
Note: Sold under license from Catalytic 
Innovations, LLC for research purposes only. US 
Patent Publication No. US20150021194 A1.

	 10ml
	 50ml

Standard Operating Procedure

Heterogenization of the material is straightforward and can be performed in air, at ambient temperature, with no 
additives, applied potential or other treatment required. For most carbon-based or metal oxide substrates:

   1. Dip substrate in het-WOC deposition solution (or disperse powders, if powder).
   2. Wait 4-12 hours (typically overnight).
   3. Remove substrate from solution (or filter out powder) and rinse with clean water.

This will cause the monolayer Ir material to be deposited on the substrate, with a surface structure as shown1 (TEM 
image on iron oxide shown to the right):

The het-WOC deposition solution may be diluted, in order to increase its coverage over large substrates. As stated 
in the SDS, the het-WOC deposition solution it is mostly comprised of water, therefore dilution with water is best. It 
can also be re-used repeatedly to load multiple substrates with the Ir monolayer – each loading only uses a small 
amount of the Ir present in solution, depending on surface area of substrate.

P

N

S

S

Ir

tBu

tBu

H

2Cl

H

H

Ir
N

O
O

O
Ir

O
N

Me Me

Me Me

OH2

OH2

OH2

H2O
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IRIDIUM (Compounds)

References:
1.	 J. Am. Chem. Soc., 2013, 135, 10837.
2.	 J. Am. Chem. Soc., 2014, 136, 13826.
3.	 Nat. Commun., 2015, 6, 6469.
4.	 Angew. Chem. Int. Ed., 2015, 54, 11428.
5.	 Energy Environ. Sci., 2016, 9, 1794.

 
96-7710 SpinPHOX-Ir Catalyst Kit for enantioselective hydrogenation

See page 348 
77-181077-1810 Tribenzylphosphine(1,5-cyclooctadiene)

[1,3-bis(2,4,6-trimethylphenyl)imidazol-2-
ylidene]iridium(I) hexafluorophosphate, 
min. 98% (1019853‑01‑0) 
[Ir(C8H12)(C21H24N2)(C21H21P)]+PF6

-; 
FW: 1054.15; red xtl.

N N

Ir
P

MeMe

Me

Me Me

Me

Ph

Ph Ph

+ PF6
-

	 100mg
	 500mg

 
77-950077-9500 (Tricyclohexylphosphine)(1,5-cyclooctadiene)

(pyridine)iridium(I)hexafluorophosphate, 99% 
CRABTREE’S CATALYST (64536‑78‑3) 
[(C6H11)3P][C8H12][C5H5N]Ir+PF6

-; FW: 804.89; 
orange xtl. 
moisture sensitive

Ir
N

PCy2
+ PF6

-

	 50mg
	 250mg
	 1g

Technical Notes:
1.	 Iridium catalyst used for the highly enantioselective hydrogenation of α,β-unsaturated esters.
2.	 Iridium catalyst used for the stereoselective catalytic hydrogenation and conjugate reduction of 

4-methylitaconate derivatives bearing a chiral auxiliary.
3.	 Iridium catalyst used in the synthesis of thiophene-based TAK-779 analogues via C-H arylation.
4.	 Iridium catalyst used in the practical synthetic approach to chiral (α-chloroalkyl)boronic esters via an iridium-

catalyzed, chemoselective hydrogenation of chloro-substituted alkenyl boronates.
5.	 Iridium catalyst used in the regioselective C-H activation and hydrogen-isotope exchange of non-aromatic 

unsaturated functionality.

R'

R

O

OEt

R'

R

O

OEt*

R'
OR''R

O

R'
OR''R

O

*

Ir complex

H2

E and Z   >99% conv.
up to 99% ee Tech. Note (1)

Ref. (1)

77-0025
(continued)

[2-(Pyridine-2-yl)-2-propanato]iridium(IV) dimer solution 97% 
(1 mM in 0.1 Molar aqueous NaIO3) (1446713‑81‑0) 
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IRIDIUM (Compounds)

S N
O O

COOMe

O
S N

O O

COOMe

O

S N
O O

COOMe

O70% yield 84% yield

H2, Ir cat.n-Bu3SnH, MgI2

CH2Cl2-MeOH (2:1), rt

CH2Cl2, 0°C

Tech. Note (2)
Ref. (2)

I

SH

OMe

R
N

H H

S

N
O

R

H

+ +

O

Tech. Note (3)
Ref. (3)

R1

Cl B
O

O
R1

Cl B
O

O Cl B
O

O

R1
Ir complex

         H2 (5-60 bar)
   CH2Cl2, r.t. to 50°C
95 to >99% conversion
      S/C = up to 200

+

     ee up to 94%
81-96% (GC yield)

0-19% (GC yield)

Tech. Note (4)
Ref. (4)

H

R1 DG

R2

D

R1 DG

R2

Ir complex (0.1 mol%)

CH2Cl2, D2 (1 atm)
        25°C, 1 h

Tech. Note (5)
Ref. (5)

References:
1.	 Chemistry- A Eur. J., 2012, 18, 10609.
2.	 Tetrahedron, 2013, 69, 3486
3.	 J. Org. Chem., 2013, 78, 5579.
4.	 Synthesis2013, 45, 2824.
5.	 Chemistry-A Eur. J., 2014, 20, 14604.

 
77-184077-1840

a

Triphenylphosphine(1,5-cyclooctadiene)
[1,3-bis(2,4,6-trimethylphenyl)imidazol-
2-ylidene] iridium(I) tetrakis(3,5-
bis(trifluoromethyl)phenylborate, min. 98% 
(1628471‑64‑6) 
C47H51IrN2P(C32H12BF24); FW: 1730.32; red 
solid; m.p. > 156C (dec)

N N

Ir

PPh3

MeMe

Me

Me Me

Me

+

B[C6H3(CF3)2]4-

100mg
500mg

 
77-182577-1825 Triphenylphosphine(1,5-cyclooctadiene)

[1,3-bis(2,4,6-trimethylphenyl)imidazol-2-
ylidene]iridium(I) hexafluorophosphate, 
min. 98% (1019853‑00‑9) 
[Ir(C8H12)(C21H24N2)(C18H15P)]+PF6

-; 
FW: 1012.08; red xtl.

N N

Ir
PPh3

MeMe

Me

Me Me

Me

+ PF6
-

100mg
500mg

 

77-9500
(continued)

(Tricyclohexylphosphine)(1,5-cyclooctadiene)(pyridine)iridium(I)hexafluorophosphate, 
99% CRABTREE’S CATALYST (64536‑78‑3)
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IRIDIUM (Compounds)
77-703077-7030

a

Tris[2-(2,4-difluorophenyl)pyridine]iridium(III), 95% 
(387859‑70‑3) 
C33H18F6IrN3; FW: 762.72; yellow pwdr. 
air sensitive 
Note: Photocatalyst

50mg
250mg

Technical Notes:
1.	 Photoredox catalysis for trifluoromethylation of arenes and 

heteroarenes.
2.	 Photocatalyst for C–F alkenylation coupling reactions between 

perfluoroarenes and alkynes.

Ir(F-ppy)3
R

H
R

CF3CF3SO2Cl Tech. Note (1)
Ref. (1)

Ir(F-ppy)3 (0.25 mol%)
FnR R' R'' Fn-1R

DIPEA, 0°C, MeCN

R'

R'' Tech. Note (2)
Ref. (2)

References:
1.	 Nature, 2011, 480, 224.
2.	 Chem. Sci., 2016, 7, 6796.

 
77-610077-6100

a

Tris[5-fluoro-2-(2-pyridinyl-kN)phenyl-kC]
iridium(III), 95% (370878‑69‑6) 
C33H21F3IrN3; FW: 708.75; yellow pwdr. 
air sensitive 
Note: Photocatalyst

50mg
250mg

Technical Notes:
1.	 Photosensitizer for the enantioselective coupling reaction between 

(N-arylamino)methanes and (N-methanesulfonyl)-aldimines 
catalyzed by P-Spiro chiral (arylamino)phosphonium catalyst.

2.	 Photocatalyst for [2+2] styrene cycloadditions.
3.	 Photocatalyst for azoylation of trimethoxybenzene by via C−H 

functionalization. 

H
N

N
H

H
N

N
H

P

Ar

Ar
BH2ArF

Ph H

N
Ms

+ N
Ph

Ph

Ph
NPh2

HN
Ms

G
G = H, Me3Si

Ir(Fppy)3; light; RT, 24hr

Tech. Note (1)
Ref. (1)

O

R
Ph Me

Me

O

Ph

R H

Me
Me1 mol% Ir(Fppy)3

light, DMSO

R = H, Me

Tech. Note (2)
Ref. (2)

S

N
Br +

OCH3

H3CO OCH3

OCH3

H3CO OCH3

N S

Ir(Fppy)3 (0.3%)

N-cyclohexyl-N-isobuty
cyclohexanamine (0.5 equiv)

K2CO3 (2 equiv), Blue LEDs, Ar,
30°C, MeCN (0,05 M)

Tech. Note (3)
Ref. (3)

References:
1.	 J. Org. Chem., 2016, 81, 6953.
2.	 Chem. Sci., 2016, 7, 6796.
3.	 Org. Lett., 2016, 18, 3996.

 

N N

N

Ir

F

F F

F

FF

N N

N

Ir

F

F

F
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IRIDIUM (Compounds)
77-701577-7015

a

Tris(2-phenylpyridinato-C2,N)iridium(III), 95% 
(94928‑86‑8) 
C33H24IrN3; yellow pwdr. 
air sensitive 
Note: Photocatalyst

	 50mg
	 250mg

Technical Notes:
1.	 Photocatalyst for α-amino C–H arylation of cyano(hetero)

arenes by tertiary amines
2.	 Photocatalyst for trifluoromethylation of alkenes and alkynes
3.	 Photocatalyst for reduction of alkyl, alkenyl, aryl iodides (a) 

and intramolecular reductive cyclizations (d)
4.	 Photocatalyst for organocatalyst assisted direct arylation of allylic sp3 C–H bonds
5.	 Photocatalyst for the generation multifluorinated biaryls via functionalization of the C−F bond of a 

perfluoroarene and C−H bond of the other arene in the presence of amines
6.	 Photocatalyst for visible-light photoredox arylation of thiols with various aryl halides 

0.5-1.0 mol% fac-Ir(ppy)3, 26 W
NaOAc, DMA, 23°C, 12h

R2 N R3

R1

CN

CN CN

N

R3

R1
R2 Tech. Note (1)

Ref. (1)

R CF3R1 R3
R2

orCF3   + R1

OR
R2

CF3

R3fac-Ir(ppy)3 or Tech. Note (2)
Ref. (2,3)

fac-Ir(ppy)3 (1.0 mol%)
Bu3N (2.0 equiv.)

R I, Ar I, R1

R2
I

R2

R H, Ar H, R1

R2
H

R2

Hantzsch ester* or HCO2H
MeCN, visible light

Tech. Note (3)
Ref. (4)

fac-[Ir(ppy)3]
Organocatalyst

H N

Y

N
Tech. Note (4)
Ref. (5)

fac-[Ir(ppy)3] (0.25 mol%), DIPEA 1.2-6.0 equiv

K2CO3, MeCN, 0°C, blue LED, Ar
FnR Fn-1RArene–H

+HF*Base

Arene

Tech. Note (5)
Ref. (6)

Y
Y

Y
R1

X
R2

SH

+

X=I, Br, Cl, F
Y=CH, N

[fac-Ir(ppy)]3, Cs2CO3, DMF, Ar

RT, 23 W CFL
Y

Y

Y
R1

S
R2

Tech. Note (6)
Ref. (7)

References:
1.	 Science 2011, 334, 1114
2.	 Angew. Chem. Int. Ed. 2012, 51, 9567
3.	 Angew. Chem. Int. Ed. 2014, 53, 539
4.	 Nat. Chem. 2012, 4, 854
5.	 Nature 2015 519, 74
6.	 J. Am. Chem. Soc. 2016, 138, 2520
7.	 Angew. Chem. Int. Ed. 2017, 56, 874

 

N N

N

Ir
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IRIDIUM (Compounds)
77-658077-6580

a

Tris[(2-(2-pyridinyl-kN)-5-(trifluoromethyl)
phenyl-kC]iridium(III), 95% (500295‑52‑3) 
C36H21F9IrN3; FW: 858.78; yellow solid 
air sensitive 
Note: Photocatalyst N N

N

Ir

CF3

CF3

F3C 50mg
250mg

IRON (Compounds)	
45-0205 1,1’-Bis(di-i-propylphosphino)ferrocene(1,5-cyclooctadiene)rhodium(I) 

tetrafluoroborate, min. 98% (157772‑65‑1)
See page 199 

26-006126-0061 (2R,2’R)-(-)-[N,N’-Bis(2-pyridylmethyl]-
2,2’-bipyrrolidinebis(acetonitrile)iron(II) 
hexafluoroantimonate  Fe(R,R-PDP) White-Chen 
Catalyst (1361315‑26‑5) 
[C24H32FeN6](SbF6)2; FW: 931.90; purple pwdr. 
air sensitive 
Note: Patent pending.

N

N

N

N

Fe 2+

N CMe

N CMe

SbF6
-

100mg
500mg

Technical Note:
1.	 Metal complex used in the iron-catalyzed, selective oxidation of C-H bonds 

HO

O H
R'

R
OO R

R'Fe(PDP)
H2O2

n=2

Tech. Note (1)
Ref. (1)

PivO

Me
H

PivO

Me
OH

Fe(PDP) (5 mol%)
H2O2 (1.2 equiv)

AcOH  (0.2 equiv) Tech. Note (1)
Ref. (2)

References:
1.	 Nat. Chem., 2011, 3, 216.
2.	 Science, 2012, 335, 807.

 
26-006026-0060 (2S,2’S)-(-)-[N,N’-Bis(2-pyridylmethyl]-2,2’-bipyrrolidinebis(acetonitrile)

iron(II) hexafluoroantimonate Fe(S,S-PDP) White-Chen Catalyst 
(959395‑10‑9) 
[C24H32FeN6]+2 (SbF6)2; FW: 931.90; purple pwdr. 
air sensitive 
Note: Patent pending.

	 100mg
	 500mg

Technical Note:
1.	 Metal complex used in the iron-catalyzed, selective oxidation of C-H bonds.

EWG

n

H H

H H Fe(S,S)-PDP  (15 mol%)
      AcOH (1.5 equiv.)
      H2O2 (3.6 equiv.)

CH3CN, 25°C, 30 min.

EWG

n

H H

O

yield: ~50%

Tech. Note (1)
Ref. (1)

References:
1.	 Science, 2010,327,566
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IRON (Compounds)
26-087326-0873

a

Bromocarbonyl[(1S,2S)-2,3-diphenylethylenedi-
amine-N,N’-bis(2-diphenylphosphinoethyllidene)]
iron(II) tetraphenylborate, FeATHer-II  Catalyst 
(1257252‑03‑1) 
C67H65BBrFeN2OP2; FW: 1122.75; yellow pwdr. 
air sensitive, moisture sensitive 
Note: Sold in collaboration with GreenCentre for 
research purposes only. Patents: PCT/CA2013/050405, 
PCT 2013/010275.

N N

P P

Ph Ph

Ph

Fe

Br

C
O

Ph
PhPh

BPh4
-

100mg
500mg

Technical Note:
1.	 Catalyst used in the transfer hydrogenation of ketones and imines.

O

C

R2R1 R1

C

HO

H

R2
0.016 to 0.05 mol% Fe catalyst
    0.033 - 0.40 mol% KOtBu

iPrOH, 28 °C
10s to 1 hour

Tech. Note (1)
Ref. (1)

N

MeR1 R1

HN

H

Me

PPh2

O

PPh2

O

iPrOH, 28 °C
10 s to 3 min

1.0 mol% Fe cat.
  8 mol% KOtBu Tech. Note (1)

Ref. (1)

References:
1.	 Science, 2013, 342, 1080.

 
26-127026-1270 (R,S(p), R(SPO)-(1-t-Butylphosphinoyl)-2-[1-

(diphenylphosphino)ethyl]ferrocene, min. 97% 
JoSPOphos (1221745‑90‑9) 
C28H32FeOP2; FW: 502.35; orange pwdr. 
(store cold) 
Note: Sold in collaboration with Solvias for research 
purposes only.

P
Fe

H

O

H

tBu

PPh2

Me

	 100mg
	 500mg
	 2g
	 10g

Technical Notes:
1.	 Ligands used for the Rh-catalyzed asymmetric hydrogenation of functionalized alkenes.
2.	 Ligands used for the Ru-catalyzed asymmetric hydrogenation of β-ketoesters.
3.	 Ligands used for the Rh-catalyzed asymmetric hydrogenation of α-ketoesters.
4.	 Ligand for the highly selective coupling of benzotriazoles with allenes.

R
COOR'

HN

O

R
COOR'

HN

O
[Rh(nbd)2]BF4

Ligand

H2 [1 bar], solvent, rt
Tech. Note (1)
Ref. (1)

O

COOMe

OMe

O

COOMe

OMe
[Rh(nbd)2]BF4

Ligand

H2 [1 bar], solvent, rt
Tech. Note (1)
Ref. (1)

N
H

CO2Et
O

NH
CO2Et

O N
H

O
CO2Et

[Rh(nbd)2]BF4

Ligand

H2 [1 bar], solvent, rt
or Tech. Note (1)

Ref. (1)
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IRON (Compounds)

O
CO2Et CO2Et

OH

[RuCl2(p-cymene)]2
Ligand

H2 [80 bar], solvent, 80 °C
Tech. Note (2)
Ref. (1)

O

O

O O O

OH

[Rh(nbd)Cl]2

Ligand

H2 [20 bar], solvent, rt
Tech. Note (3)
Ref. (1)

X

R1

N
H

N
N

+

R3

R2

·

[Rh]/JoSPOphos

X

R1

N
N

N

R3
R2

Tech. Note (4)
Ref. (2)

References:
1.	 Angew. Chem. Int. Ed., 2010, 49, 6873.
2.	 Angew. Chem. Int. Ed., 2014, 53, 7268.

 
26-127126-1271 (S, R(p), S(SPO)-(1-t-Butylphosphinoyl)-2-[1-(diphenylphosphino)

ethyl]ferrocene, min. 97% JoSPOphos (1221746‑31‑1) 
C28H32FeOP2; FW: 502.35; orange pwdr. 
(store cold) 
Note: Sold in collaboration with Solvias for research purposes only.

	 100mg
	 500mg
	 2g
	 10g

Technical Note:
1.	 See 26-1270 (page 74)

 
26-092326-0923

a

Dichloro[1,2-bis(diphenylphosphino)ethane]iron(II), 98% 
(41536‑18‑9) 
C26H24Cl2FeP2; FW: 525.17; white‑gray xtls. 
air sensitive

1g
5g

Technical Notes:
1.	 Catalyst used for the coupling of alkyl, benzyl and allyl halides with 

arylboronic esters.
2.	 Catalyst used for general cross-coupling reactions.

O

B

O

Ar + R X
Fe catalyst

        t-BuLi
MgBr2 (20 mol%)

R Ar
Tech. Note (1)
Ref. (1)

alkyl X + Ar MYn alkyl Ar
M = Zn, B, Al, In

Fe catalyst Tech. Note (2)
Ref. (2)

References:
1.	 Chem. Eur. J., 2014, 20, 7935
2.	 Angew. Chem. Int. Ed., 2013, 52, 1285

 
26-094526-0945

a

Dichloro[1,3-bis(diphenylphosphino)propane]iron(II), 98% 
(106245‑43‑6) 
C27H26Cl2FeP2; FW: 539.19; white pwdr. 
air sensitive

	 1g
	 5g

Technical Notes:
1.	 Iron precatalyst used in the cross-coupling of benzylhalides and 

phosphates.
2.	 Expedient iron-catalyzed coupling of alkyl, benzyl and allyl halides with 

arylboronic esters.

X

R

+

R'

YZn

R R'

Fe catalyst

X = Br, Cl, OP(O)(OEt)2

Tech. Note (1)
Ref. (1)

P

P
Fe

Cl

Cl

Ph Ph

PhPh

P

P

Fe
Cl

Cl

Ph
Ph

Ph
Ph

26-1270
(continued)

(R,S(p), R(SPO)-(1-t-Butylphosphinoyl)-2-[1-(diphenylphosphino)ethyl]ferrocene, min. 97% 
JoSPOphos (1221745‑90‑9) 
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IRON (Compounds)

O

B

O

Ar + R X R Ar
Fe-cat

          t-BuLi
MgBr2 (20 mol%)

R = alkyl, benzyl, allyl

Tech. Note (2)
Ref. (2)

References:
1.	 Chem. Commun., 2009, 5, 600
2.	 Chem-Eur. J., 2014, 20, 7935

 
26-141026-1410 (R)-(+)-4-Dimethylaminopyrindinyl(pentaphenylc

yclopentadienyl)iron, min. 98% (R)-C5Ph5-DMAP 
(187682‑64‑0) 
C45H36FeN2; FW: 660.60; purple xtl.; m.p. 231-234° 
Note: Limited quantities available.

100mg

Technical Notes:
1.	 Catalyst used for the magnesium iodide-accelerated enantioselective 

Morita-Baylis-Hillman reactions of cyclopentenone.
2.	 Catalyst used for the enantioselective synthesis of sulfinate esters through dynamic resolution.

O

R

O
O

R

OH
10 mol% catalyst
  50 mol% MgI2

i-PrOH, -20°C
      24-48 h

R = aromatic or aliphatic yields up to 96%
  ees up to 98%

Tech. Note (1)
Ref. (1)

OH

O

S

O

C(CH3)3

(H3C)3C

S

Cl

O

     catalyst
   (0.5 mol%)
 proton sponge
    THF, -78°

recrystallization (2x)

racemic

61% yield
(>99% ee)

Tech. Note (2)
Ref. (2)

References:
1.	 J. Chem. Soc. Chem. Comm., 2010, 46, 2644
2.	 J. Am. Chem. Soc., 2004, 126, 8134

 
26-251526-2515 (R)-1-[(S)-2-Diphenylphosphinoferrocenyl]

(N-methyl)(N-diphenylphosphino)ethylamine 
(R)-Me-Bophoz (406680‑94‑2) 
C37H35FeNP2; FW: 611.50; yellow solid 
Note: Sold in collaboration with JM for research 
purposes only.

FePh2P
Me

H

N

Me
PPh2

100mg
500mg

Technical Notes:
1.	 Ligand for Rhodium-catalyzed asymmetric hydrogenation of dehydro-α-amino acid derivatives.
2.	 Ligand for Rhodium-catalyzed asymmetric hydrogenation of itacontate derivatives.
3.	 Ligand for Iridium-catalyzed asymmetric hydrogenation in the synthesis of an αvβ3 integrin antagonist 

intermediate.
4.	 Ligand for Rhodium-catalyzed asymmetric hydrogenation of β-amino-vinylphosphonates to 

β-aminophosphonates

Ph

Ph
Ph

Ph

Ph

Fe N

NMe2

26-0945
(continued)

Dichloro[1,3-bis(diphenylphosphino)propane]iron(II), 98% (106245‑43‑6) 
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IRON (Compounds)

Ph
NHBoc

OMe

O

Rh-(R)-Me-Bophoz
H2, THF

Ph
NHBoc

OMe

O

*
Tech. Note (1)
Ref. (1)

OH

O

O

OH

OH

O

O

OH

Me

300 psig H2

1 mol% Rh(cod)OTf
(R)-Me-Bophoz

MeOH, rt

Tech. Note (2)
Ref. (2)

BocN

O

OMe

N

(R)-Me-Bophoz-Ir
H2

BocN

O

OMe

N

Tech. Note (3)
Ref. (3)

P

R

AcHN
OEt

O OEt
P

R

AcHN
OEt

O OEt

*

H2

Rh(cod)BF4
(R)-Me-Bophoz Tech. Note (4)

Ref. (4)

References:
1.	 Org. Lett., 2002, 4, 2421.
2.	 J. Org. Chem., 2005,70, 1872.
3.	 Tetrahedron: Asymmetry, 2008, 938.
4.	 Tetrahedron: Asymmetry, 2008, 1189.

 
26-251626-2516 (S)-1-[(R)-2-Diphenylphosphinoferrocenyl](N-methyl)(N-diphenyl-

phosphino)ethylamine (S)-Me-Bophoz (406681‑09‑2) 
C37H35FeNP2; FW: 611.50; yellow solid 
Note: Sold in collaboration with JM for research purposes only.

	 100mg
	 500mg

Technical Notes:
1.	 Ligand used in the rhodium-catalyzed, asymmetric hydrogenation of β-amido-vinylphosphonates.
2.	 Ligand used in the rhodium or iridium-catalyzed asymmetric hydrogenation of α,β-unsaturated esters.

Tech. Note (1)
Ref. (1)

BocN
CO2Me

N

H2

(R)-Me-Bophoz-Ir
or

(R)-Me-Bophoz-Rh

BocN
CO2Me

N

up to 95% ee

Tech. Note (2)
Ref. (2)

References:
1.	 Tetrahedron Asymm., 2008, 19, 1189.
2.	 Tetrahedron Asymm., 2008, 19, 938.

 

26-2515
(continued)

(R)-1-[(S)-2-Diphenylphosphinoferrocenyl](N-methyl)(N-diphenylphosphino)ethylamine 
(R)-Me-Bophoz (406680‑94‑2) 
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IRON (Compounds)
26-126626-1266 1-{[(R)-Ferrocenyl-2-(S)-ethyl-1-

dimethylamino)phenyl]-(R)-phosphino}-1’- 
dicyclohexylphosphinoferrocene, min. 97% 
Chenphos (952586‑19‑5) 
C42H53Fe2NP2; FW: 745.51; orange pwdr. 
Note: Sold in collaboration with Solvias for 
research purposes only.

Fe

P
FePh

H

(Cy2)P
Me

Me2N 100mg
500mg

2g
10g

Technical Note:
1.	 1. Ligand used for the Rh-catalyzed asymmetric hydrogenation of α-substituted acrylic acids. 

CO2EtO

MeO

O
O

MeO

O C
O2
Et

[Rh(nbd)2]BF4

Ligand

H2 [50 bar], 35 °C

S/C = 12'000

Tech. Note (1)
Ref. (1)

References:
1.	 Patent number US 8,106,227, B2.

 
26-126526-1265 1-{[(S)-Ferrocenyl-2-(R)-ethyl-1-dimethylamino)phenyl]-(S)-

phosphino}-1’- dicyclohexylphosphinoferrocene, min. 97% 
Chenphos (1036373‑39‑3) 
C42H53Fe2NP2; FW: 745.51; orange pwdr. 
Note: Sold in collaboration with Solvias for research purposes only.

	 100mg
	 500mg
	 2g
	 10g

Technical Note:
1.	 See 26-1266 (page 78)

 
26-126826-1268 (R,S(p), R(SPO)-1-Phenylphosphi-

noyl)-2-[1-(di-t-butylphosphino)ethyl]
ferrocene, min. 97% JoSPOphos 
(1221746‑66‑2) 
C26H36FeOP2; FW: 482.36; orange pwdr. 
(store cold) 
Note: Sold in collaboration with Solvias for 
research purposes only.

FeP
P(tBu)2

Me
H

H

O

Ph

	 100mg
	 500mg
	 2g
	 10g

Technical Notes:
1.	 Ligands used for the rhodium-catalyzed asymmetric hydrogenation of functionalized alkenes, α- and 

β-ketoesters.
2.	 Ligand for rhodium -catalyzed enantioselective formation of tertiary and quaternary allylic C–N bonds via 

allylation of tetrazoles.
3.	 Ligand for rhodium-catalyzed highly regio- and enantioselective addition of pyrazoles to terminal allenes.

CO2Me

CO2Me

R
CO2R'

HN

O

O

NH
CO2Et

CO2Me

CO2Me

R
CO2R'

HN

O

O

NH
CO2Et

[Rh]L Cat, H2 Tech. Note (1)
Ref. (1)
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IRON (Compounds)

Tech. Note (2)
Ref. (2)

R

N
H

NR1

R2 R3

N
NHR1

R2 R3

[Rh]L Cat N
NR1

R2 R3

N
NR1

R2 R3

RR

or Tech. Note (3)
Ref. (3,4)

References:
1.	 Angew. Chem. Int. Ed., 2010, 49, 6873.
2.	 Chem. Commun., 2015, 51, 10861.
3.	 Angew. Chem. Int. Ed., 2015, 54, 7149.
4.	 Chem. Eur. J., 2016, 22, 6547.

 
26-370026-3700 (R)-(+)-4-Pyrrolidinopyrindinyl(pentamethy

lcyclopentadienyl) iron, min. 98% (R)-PPY* 
(217459‑10‑4) 
C22H28FeN2; FW: 376.30; dark red xtl.; m.p. 163-164° 
Note: Limited quantities available.

	 100mg

Technical Notes:
1.	 Planar-chiral catalyst useful in a variety of enantioselective 

addition and cycloaddition reactions of ketenes.
2.	 For a review on nucleophilic catalysis using planar-chiral deriva-

tives of DMAP, see Ref (4).

O
C

Et

Ph(4-Cl)

Cl

ClCl

Cl
O

3% Cat.

Et2O, -78° C, 2h

80%, 82% ee

Cl

Cl
Cl

O

O
Ph(4-Cl)

Cl

Et
+

*
Tech. Note (1)
Ref. (1)

O
C

Et

Ph(4-Cl)

3% Cat.

THF, -78° C

86%, 97% ee

C6F5O

O Ph(4-Cl)
F

Et
+ *FN(SO2Ph)2+ C6F5Na

Ref. (2)

O
C

Et

Ph(4-Cl)

5% Cat.

CH2Cl2, -20 ° C

90%, 92% ee

+ N
N

MeOOC

COOMe

N
N

COOMe

COOMe

O

Cl
Ref. (3)

References:
1.	 Angew. Chem, Int. Ed.,  2007, 46, 977
2.	 J. Am. Chem. Soc., 2014, 136, 8899
3.	 Angew. Chem., Int. Ed., 2008, 47, 7048
4.	 Acc. Chem. Res., 2004, 37, 542

 
26-370126-3701 (S)-(-)-4-Pyrrolidinopyrindinyl(pentamethylcyclopentadienyl)iron, 

min. 98% (S)-PPY* (217459‑11‑5) 
C22H28FeN2; FW: 376.30; dark red xtl.; m.p. 163-164° 
Note: Limited quantities available.

	 100mg

Technical Note:
1.	 See 26-3700 (page 79)

 

Me

Me Me

Me

Me

Fe N

N

26-1268
(continued)

(R,S(p), R(SPO)-1-Phenylphosphinoyl)-2-[1-(di-t-butylphosphino)ethyl]ferrocene, min. 97% 
JoSPOphos (1221746‑66‑2) 
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IRON (Compounds)
26-370526-3705 (R)-(-)-(p-Toluenesulfinyl)ferrocene, min. 98% 

(130225‑27‑3) 
C17H16FeOS; FW: 324.22; orange pwdr.; m.p. 143°

	 100mg
	 500mg

Technical Note:
1.	 Starting material for the synthesis of a variety of ferrocene-based 

catalysts.
References:

1.	 Org. Lett., 2007, 9, 3089
2.	 J. Org. Chem., 2005, 70, 8332
3.	 Angew. Chem. Int. Ed., 2002, 41, 4708

 
26-370626-3706 (S)-(+)-(p-Toluenesulfinyl)ferrocene, min. 98% (164297‑25‑0) 

C17H16FeOS; FW: 324.22; orange pwdr.; m.p. 143°
	 100mg
	 500mg

Technical Note:
1.	 See 26-3705 (page 80)

 
26-395526-3955

a

Tris{[2-(diphenylphosphino)ethyl]phosphine}
(fluoro)iron(II) tetraphenylborate, min. 98% 
(1318882‑57‑3) 
C66H62FeBFP4; FW: 1064.75; purple solid

100mg
500mg

Technical Notes:
1.	 Catalyst for base free reductive hydrogenation of nitroarenes 

to anilines.
2.	 Catalyst for hydrogen generation from formic acid.

NO2

R
NH2

R
Fe(BF4)2·6H2O; PP3 (4 mol%)

+ 3HCO2H, - 3CO2, - 2H2O

Tech. Note (1)
Ref. (1)

H OH

O
CO2   +    H2

[FeF(PP3)]BPh4 Tech. Note (2)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2011, 133, 12875.
2.	 Chem. Eur. J., 2014, 20, 13589.

LANTHANUM (Compounds)	
57-020157-0201 Di-[3-((S)-2,2’-dihydroxy-1,1’-binaphthylmethyl)]ether, lanthanum(III) 

salt, tetrahydrofuran adduct SCT-(S)-BINOL (293293‑33‑1) 
C42H27LaO5∙C4H8O; FW: 750.58 (822.69); pale yellow pwdr.

	 100mg

Technical Note:
1.	 Stable, reusable complex for the catalytic, asymmetric Michael reaction.

O

R
CO2Bn

CO2Bn

THF

O

R
CO2Bn

CO2Bn

+

R= H, alkyl

References:
1.	 J. Am. Chem. Soc., 2000, 112, 6506
2.	 Tetrahedron Lett., 2002, 43, 4661

 
57-125057-1250

a

Tris[N,N,N,N-tetramethylguanidinium]
[tris(1S)-(1,1’-binaphalene)-2,2’-diolato]
lanthanate La-HTMG-B (1611526‑71‑6) 
C75H78N9O6La; FW: 1340.38; tan pwdr. 
Note: U.S. Patent 14/898,925.

	 250mg
	 1g

Technical Notes:
1.	 Catalyst used for an asymmetric Michael addition.
2.	 Catalyst used for an asymmetric Michael addition of 

1,3-dicarbonyls to enones.
3.	 Catalyst used for the asymmetric aza-Michael addition of 

methylhydroxylamine to chalcone derivatives.
4.	 Catalyst used for the asymmetric direct aldol reaction of 

acetophenone and pivaldehyde.

S

Fe

O

Me

P

P

P
P

Ph Ph

Ph Ph

Fe F B(C6H5)4
-

Ph

Ph

+

O
O

La

OO

O
O

NMe2

N NMe2+H
H

Me2N

NMe2N + H
H

NMe2

N

Me2N

HH
+
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LANTHANUM (Compounds)

O
O

BnO

O

OBn

O

OBnO

O

OBn
*

Lan. catalyst (10 mole%)
        Na-X (30 mole%)
         H2O (X moles)

THF, 25°C, 12 h

+ Tech. Note (1)
Ref. (1)

O
O

R1O

O

OR1

O

OR1O

O

OR1

*

Lan. catalyst (10 mole%)
        NaI (3x mole%)
        H2O (3x mole%)

THF, 0°C, 12 h

+

R2
R2

Tech. Note (2)
Ref. (1)

O

Ar1 Ar2 CH3ONH2+
O

Ar1 Ar2

NHOCH3

Lan. catalyst (x mole%)
        LiI (3x mole%)
         Drierite 1 equiv

THF, -20°C, 48 h *

Tech. Note (3)
Ref. (1)

O

t-Bu H
+

O

Ph

OH

t-Bu Ph

O

*

Lan. catalyst (8 mole%)
        Li-I (24 mol%)
     KO(tBu) (8 mol%)
       H2O (16 mol%)

THF, -20°C, 20 h

Tech. Note (4)
Ref. (1)

References:
1.	 J. Am. Chem. Soc., 2014, 136, 8034.

LITHIUM (Compounds)	
03-201003-2010 Lithium tris(S-(-)-1,1’-binaphthyl-2,2’-diolato)

yttrate(III) tetrahydrofuran adduct, min. 97% 
(500995‑67‑5) 
3Li+[(C20H12O2)3Y]3-·XC4H8O; FW: 962.65; 
white pwdr. 
hygroscopic

250mg
1g

Technical Notes:
1.	 Catalyst used for the asymmetric cyano-ethoxycarbonylation 

reaction of aldehydes.
2.	 Catalyst used for the efficient, two-step conversion of α,β-

unsaturated aldehydes to optically active γ-oxy-α,β-unsaturated 
nitriles.

3.	 Catalyst used for the asymmetric 1,4-addition of 
O-alkylhydroxyamine to enones.

R H

O

+

NC OEt

O
(S)-YLB, H2O

Ar3P O, BuLi

THF -78°C
O OEt

O

CNR

Tech. Note (1)
Ref. (1)

H

O

+

NC OEt

O
(S)-YLB, H2O

Ar3P O, BuLi

THF -78°C

O

CN

R

OEt

O

R (R)

Tech. Note (2)
Ref. (2)

Y

O

O
O O

OO
Li+

Li+

Li+

57-1250
(continued)

Tris[N,N,N,N-tetramethylguanidinium][tris(1S)-(1,1’-binaphalene)-2,2’-diolato]lanthanate 
La-HTMG-B (1611526‑71‑6) 
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LITHIUM (Compounds)

R2
+

(S)-YLB

THF -20°C

N

R2R1

O

MeONH2

Drierite
O

OMeH

R1

Tech. Note (3)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2005, 127, 3413
2.	 Org. Lett., 2003, 5, 3021
3.	 J. Am. Chem. Soc., 2003, 125, 16178

MAGNESIUM (Compounds)	
12-120012-1200 Magnesium bis(trifluoromethylsulfonyl)

imide, min. 97% (133395‑16‑1) 
Mg[(CF3SO2)2N]2; FW: 584.60; white pwdr. 
moisture sensitive

Mg N(SO2CF3)2(F3CO2S)2N 1g
5g

Technical Notes:
1.	 Useful catalyst for the Diels-Alder reaction. 
2.	 Efficient catalyst for the nucleophilic substitution of allylic and benzylic acetates. 
3.	 Catalyst used in the acylation of phenols, alcohols, and thiols with anhydrides. 
4.	 Catalyst in asymmetric radical additions to olefins. 
5.	 Catalyst in the enantioselective 1,3-Dipolar Cycloaddition of diazoacetates and olefins. 
6.	 Precatalyst for enantioselective synthesis of isoxazolidinones. 
7.	 Used to prepare ionic liquids for electrochemical applications including batteries. 
8.	 Used as a catalyst to prepare N-protected homoallylic amines. 
9.	 Used as a catalyst for conjugate radical additions. 

Me

O

+

Mg(NTf2)2

(9 mol %)

CH2Cl2, 20°C

O Me

Me

+

>95%
endo:exo = 12:1

Tech. Note (1)
Ref. (1)

R OAc

OMe

OTBS Mg(NTf2)2

(10 mol %)

CH2Cl2, rt

20 min-4 h

R
CO2Me+

(16)

R =

MeO

99%

O

48% 82%
Ph

79% 83%

Tech. Note (2)
Ref. (2)

OH

+ Ac2O

Mg(NTf2)2 (1 mol %)
rt, 30 min

92%

OAc

Tech. Note (3)
Ref. (3)

tBu N
H

O O

R1

Mg(NTf2)2 (30 mol %)

chiral ligand

HexylSiH3 (3 equiv)
BEt3 (5 equiv.)
air, CH2Cl2, rt

64-95%

tBu N
H

O O

R1

R2

R2 I

(ee = 43-94%)

Tech. Note (4)
Ref. (4,5)

03-2010
(continued)

Lithium tris(S-(-)-1,1’-binaphthyl-2,2’-diolato)yttrate(III) tetrahydrofuran adduct, min. 97% 
(500995‑67‑5) 
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MAGNESIUM (Compounds)

N

N

O

Bn

O

R1

Mg(NTf2)2 (10 mol %)
chiral ligand

N2

CO2R2

CH2Cl2, 4 A MS 

-20°C - rt
24-48 h
50-90%

88-99% ee

°

HN N

R1O

Z
CO2R2 Tech. Note (5)

Ref. (6)

N
H

Mg(NTf2)2 (5 mol %)
chiral bis(oxazoline)

90%

O O

Ph

BnNHOH, CH2Cl2 NBn

O

O

Ph

95% de, 90% ee

Tech. Note (6)
Ref. (7)

R H

O
Cbz-NH2

SiMe3
NHCbzMg(NTf2)2

EtOH, rt
+ +

Tech. Note (8)
Ref. (9)

R N
H

O O

R N
H

O Oi-PrI, Mg(NTf2)2, ligand

Silane, BEt3, air, rt, CH2Cl2

Tech. Note (9)
Ref. (8)

References:
1.	 Chem. Lett., 1995, 24, 307
2.	 Tetrahedron Lett., 1997, 38, 2645
3.	 J. Org. Chem., 2006, 71, 5785
4.	 Org. Lett. 2008, 10, 5349
5.	 J. Org. Chem. 2008, 73, 8973
6.	 Org. Lett. 2007, 9, 1553
7.	 US Patent 8034974.
8.	 Org. Lett., 2008, 10, 5349.
9.	 Bull. Korean. Chem. Soc., 2011, 32, 2203
10.	 J. Electrochem. Soc., 2014, 161, A943MANGANESE (Compounds)	

MANGANESE (Compounds)	
25-030025-0300 (1R,2R)-(-)-[1,2-Cyclohexanediamino-

N,N’-bis(3,5-di-t-butylsalicylidene)]
manganese(III) chloride, 98% (R,R)-
Jacobsen Cat. (138124‑32‑0) 
C36H52ClMnN2O2; FW: 635.22; brown pwdr.; 
m.p. 324-326°

1g
5g

Technical Notes:
1.	 Catalyst for the conversion of olefins to chiral epoxides in 

high enantiomeric excess.
2.	 Pharmaceutically important, single enantiomer amino alcohols are efficiently produced from the 

corresponding chiral epoxide by acid or base-catalyzed epoxide ring-opening reactions.
3.	 Asymmetric Kinetic resolution of secondary alcohols in water.
4.	 Enantioselective Reformatsky reaction with ketones.

n-C6H13
CH3 n-C6H13

CH3

O

Mn-salen

NaOCl

Tech. Note (1)
Ref. (1,2)

Mn-salen

Ar

OH

R Ar

OH

R
+

Ar

O

R

Tech. Note (3)
Ref. (4)

O
Mn

N

O

N
H H

tBu

tBu tBu

tBu
Cl

12-1200
(continued)

Magnesium bis(trifluoromethylsulfonyl)imide, min. 97% (133395‑16‑1) 
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MANGANESE (Compounds)

Me2Zn

Mn-salen
N-oxide

R

O

R'
I

OEt

O

+
R OEt

OR' OH
Tech. Note (4)
Ref. (5)

References:
1.	 J. Org. Chem., 1993, 58, 6939
2.	 J. Am. Chem. Soc., 1994, 116, 6937
3.	 Encyclopedia of Reagents for Organic Synthesis, 1995, 7, 4585
4.	 Angew. Chem. Int. Ed. Eng., 2003, 42, 1042
5.	 Angew. Chem. Int. Ed. Eng., 2006, 45, 2951

 
25-030125-0301 (1S,2S)-(+)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]

manganese(III) chloride, 98% (S,S)-Jacobsen Cat. (135620‑04‑1) 
C36H52ClMnN2O2; FW: 635.22; brown pwdr.; m.p. 325-326°

	 1g
	 5g

Technical Note:
1.	 See 25-0300 (page 83)

 
25-120025-1200 Manganese(II) ethyl/butyl phosphonate Silica 

(PhosphonicS POMn) 
white solid; SA: >350 m2/g 
Note: Sold in collaboration with PhosphonicS 
Ltd. for research purposes only.  PhosphonicS 
Metal Oxidation Catalyst Kit component.

P
O

O
O

Mn(II)

	 5g
	 25g

Particle size range: 70-200 microns
Average pore size: 60Ǻ
Effective loadings: 0.3 to 0.5 mmol/g
 

96-6770 PhosphonicS Metal Oxidation Catalyst Kit
See page 346

NG AGENTS (Compounds)	

METALS SCAVENGING AGENTS (Compounds)	
06-152206-1522

a

Chelating/scavenger resin with aminophosphonic - S940 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 425-850 micron; Purolite S940 is a chelating resin of macroporous 
structure, with a polystyrene matrix crosslinked with divinylbenzene (DVB) 
substituted with weakly acidic aminophosphonic active groups. This chemical 
structure facilitates the formation of complexes with metallic ions. The 
aminophosphonic chelating resins have a greater affinity for certain cations, and 
form more stable complexes with cations of low atomic mass metals than their 
iminodiacetic resin counterparts. Hence Purolite S940 is capable of fixing one or 
more specific cations from a larger range even from solutions which are highly 
concentrated. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-152506-1525

a

Chelating/scavenger resin with aminophosphonic - S950 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-1000 micron; Purolite S950 is a macroporous aminophos-
phonic acid chelating resin, designed for the removal of cations of toxic metals 
such as lead, copper and zinc from industrial effluents at low pH. At somewhat 
higher pH values, calcium, magnesium and barium, as well as the toxic metals 
cadmium, nickel, and cobalt are strongly complexed and may be separated from 
quite high concentrations of univalent cations. Purolite S950 is highly selective 
(under the appropriate conditions) for a range of both heavy metal and common 
divalent ions. Hence its use may be recommended where it is necessary to 
remove calcium or magnesium in order to avoid possible precipitation, or where 
its selectivity for a particular range of metals offers advantages. Sold in collabo-
ration with Purolite for research purposes only.

	 50g
	 5x50g

 

25-0300
(continued)

(1R,2R)-(-)-[1,2-Cyclohexanediamino-N,N’-bis(3,5-di-t-butylsalicylidene)]manganese(III) 
chloride, 98% (R,R)-Jacobsen Cat. (138124‑32‑0) 



Metal Catalysts for Organic Synthesis including Organocatalysts

info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com 85

METALS SCAVENGING AGENTS (Compounds)
06-150806-1508

a

Chelating/scavenger resin with aminoxime - S910 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; Particle 
Size: 300-1200 micron; Purolite® S910 is an amidoxime chelating resin, designed 
for the removal of cations of metals such as copper and iron from water or other 
solvent even at relatively low pH. It can also be used for the recovery of traces 
of precious metals from dilute solutions. It cannot be used for removal of alkaline 
earth metals. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-153006-1530

a

Chelating/scavenger resin with bispicolylamine - S960 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 425-1000 micron; Purolite® S960 is a macroporous poly-styrene 
divinylbenzene copolymer within which weakly basic bis-picolylamine chelating 
functional groups are covalently bonded. This resin has high selectivity for 
metals such as nickel, copper, and cobalt as compared to iron, aluminum, 
calcium, and magnesium. Purolite® S960 is active within the pH range of 0 8 
and may function outside that range depending on the metals involved. Sold in 
collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-152006-1520

a

Chelating/scavenger resin with iminodiacetic - S930Plus 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 425-1000 micron; Purolite S930Plus is a macroporous 
polystyrene; based chelating resin, with iminodiacetic groups designed for the 
removal of heavy metals from industrial effluents. Purolite S930Plus finds use 
in processes for extraction and recovery of metals from ores, galvanic plating 
solutions, pickling baths and effluents. Further uses include the decalcification 
of brine for chloralkali processes, where Purolite S930Plus shows advantages 
under certain operating conditions over the typically used aminophosphonic 
type resins such as Purolite S940. Purolite S930Plus has high selectivity and 
capacity for hardness and strontium and has excellent osmotic stability. Purolite 
S930Plus is susceptible to oxidation. Hence direct treatment of brine solutions 
containing free chlorine should be avoided, for instance by preliminary reaction 
with sulphur dioxide, sulphide or, by use of a treatment with activated carbon. 
Brine solutions can often contain significant concentrations of chlorates. In this 
case it is necessary to ensure that the displacement rinse prior to the acid re-
generation is efficient, so as to avoid the formation of free chlorine from contact 
of chlorates in the brine solution with the regeneration acid. Sold in collaboration 
with Purolite for research purposes only.

	 50g
	 5x50g
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METALS SCAVENGING AGENTS (Compounds)
06-151406-1514

a

Chelating/scavenger resin  with isothiouronium - S920Plus 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; Particle 
Size: 300-1200 micron; Purolite® S920Plus is a macroporous polystyrenic based 
chelating resin, with thiouronium groups designed for the selective removal of 
mercury and for the recovery of precious metals from industrial effluents. Mercury 
is strongly bound to the functional groups to form highly stable complexes, 
with high selective affinity compared with those of other heavy metals. These 
properties are largely unaffected by high chloride (or sulfate) content of the 
effluent. Effluent solutions which may typically contain 2 - 20 ppm of mercury 
can be treated to reduce the concentration in solution to less than 0.005 ppm. 
Purolite S920Plus can load up to 200g of mercury, or gold, or approximately 60g 
of platinum or palladium for each liter of resin, equivalent to 12.5, and 3.75 lb/ft3 
respectively. Purolite S920Plus is designed for the removal of low concentrations 
of soluble mercury salts from waste streams and for the recovery of precious 
metals from rinse waters in the galvanic and electronic industries. It is also 
used in hydrometallurgy for the separation of precious metals from acid liquors. 
Mercury and precious metals are so strongly held, and run lengths are so long 
(thousands of hours) that it is not normally considered economic to regenerate 
the resin for reuse. Purolite S920Plus is more resistant to oxidation than many 
thiol based resins and contact with the atmosphere is not detrimental, however 
free chlorine and other strong oxidizing agents may damage the resin and their 
removal from solution by filtering through activated carbon is recommended. Sold 
in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-150106-1501

a

Chelating/scavenger resin with N-methylglucamine - S108 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 425-630 micron; Purolite® S108 is a macroporous polystyrenic 
based resin with excellent kinetics and functional groups specially designed for 
the selective removal of salts of boron from aqueous solutions. It is effective for 
such solutions over a wide range of pH values, and over a wide range of boron 
concentrations. The presence of boron ions in water for potable and agriculture/
horticulture use, even in relatively small (ppm) concentrations can give rise to 
major problems. Even where concentrations of other ions are reasonably high, 
Purolite® S108 will reduce boron concentrations by an order of magnitude. Sold 
in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-152806-1528

a

Chelating/scavenger resin with phosphonic and sulfonic acid - S957 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; Particle 
Size: 425-1000 micron; Purolite S957 is a specially developed Monophos 
chelating resin, which incorporates phosphonic, and sulfonic functional groups 
on a mechanically and osmotically resistant matrix. These combined properties 
give it high selectivity for iron and other transitional metals, even in acidic 
solutions. Purolite S957 has been especially designed for the selective removal 
of ferric iron from acidic solutions, such as copper electrolyte or from nickel, 
cobalt and zinc processing solutions. Purolite S957 can also be used in potable 
water applications for the selective removal of trace levels of selected metals 
from neutral pH waters. Its selectivity for uranium and other lanthanide elements 
should give good opportunities for its successful employment in other areas. Sold 
in collaboration with Purolite for research purposes only.

	 50g
	 5x50g
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METALS SCAVENGING AGENTS (Compounds)
06-153206-1532

a

Chelating/scavenger resin with polyamine - S985 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-1200 micron; Purolite® S985 is a high capacity, 
macroporous, weak base anion exchange resin with a polyacrylic matrix 
supporting functional groups of the polyamine type. The carefully formulated, 
macroporous acrylic matrix ensures excellent exchange kinetics for the removal 
of trace heavy metals from waste water streams and the special polyamine 
functionality produces very interesting operating capacities and makes the 
uptake of metallic cations possible even when they are present in the waste 
stream as organic anionic complexes. Its tough and resilient macroporous 
structure also affords excellent mechanical, strength and resistance to osmotic 
shock. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-151806-1518

a

Chelating/scavenger resin with thiol - S924 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; Particle 
Size: 300-1000 micron; Purolite S924 is a chelating resin, polystyrene based 
and designed for the selective removal of mercury. The mercury is strongly 
bound to the functional groups to form highly stable complexes with high 
selective affinity compared with those of other heavy metals. Even so the high 
selectivity for metals such as silver, copper, lead, cadmium, nickel and cobalt, 
makes this resin useful in waste treatment and hydrometallurgical processes. 
The high selectivity for mercury is largely unaffected by high chloride or sulphate 
content of the effluent. Effluent solutions that may typically contain 0.01-25ppm 
of mercury can be treated to reduce the concentration to significantly less 
than 5ppb residual mercury. Purolite S924 can load up to 150 g (16 lb/cu.ft) 
of mercury per litre of resin. Purolite S924 is designed for the removal of 
moderately low concentrations of soluble mercury salts from brine streams used 
to produce caustic soda and chlorine where mercury cells are used, and may 
be regenerated with concentrated hydrochloric acid solutions. In the process 
for the manufacture of caustic soda and chlorine from brine, where all or part 
of the production uses mercury cells, the mercury rich regenerant acid may be 
neutralized with the sodium hydroxide to produce a recovered brine solution 
that may be recycled to the mercury cell process. Mercury may be present at 
very low concentrations and consequently run lengths are often long (thousands 
of hours). It is sometimes not economic to regenerate the resin for re-use. In 
such cases Purolite S920 may be preferred because of its higher capacity. 
Purolite S924 is prone to oxidation and long-term contact with the atmosphere 
is detrimental. It is recommended that this resin is shipped and stored under 
water. Also, free chlorine and other strong oxidizing agents may damage 
the resin. Their removal from solution by filtering through activated carbon is 
recommended. Sold in collaboration with Purolite for research purposes only.

	 50g
	 5x50g

 
06-151206-1512

a

Chelating/scavenger resin with thiourea - S914 
spherical beads (wet) 
(store cold) 
Note: Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; 
Particle Size: 300-1200 micron; Purolite S914 is a macroporous type chelating 
resin with thiourea functionality. It has very high selectivity for mercury and 
platinum group metals such as platinum, gold and silver. Purolite S914 is stable 
over the whole pH range. The applications include mercury removal from brine 
and effluent in chloralkali process, mercury removal from flue gas scrubber 
effluent, recovery of platinum group metals from effluents amongst others. Sold 
in collaboration with Purolite for research purposes only.

	 50g
	 5x50g
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MOLYBDENUM (Compounds)
MOLYBDENUM (Compounds)	

42-121342-1213

amp
2,6-Diisopropylphenylimidoneophylidene 
[(R)-(+)-BIPHEN]molybdenum(VI), min.97%  
(R) SCHROCK-HOVEYDA CATALYST 
(329735‑77‑5) 
Mo(C10H12)(C12H17N)(C24H32O2); FW: 755.93; 
red xtl. 
air sensitive, moisture sensitive, (store cold)

N

O
O

Me

Me
Me

Me tBu

tBu

Mo

CHC(Me)2Ph

iPr

iPr

25mg
100mg

Technical Note:
1.	 Catalyst used for the asymmetric ring-closing metathesis of phosphine oxides.

P

Me

O O

Me

O
P

O
Me

10 mol% Mo Catalyst Tech. Note (1)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed. 2009, 48, 762.

 
42-121442-1214

amp
2,6-Diisopropylphenylimidoneophylidene[(S)-(-)-BIPHEN]molybde-
num(VI), min. 97% (S) SCHROCK-HOVEYDA CATALYST (205815‑80‑1) 
Mo(C10H12)(C12H17N)(C24H32O2); FW: 755.93; red xtl. 
air sensitive, moisture sensitive, (store cold)

	 25mg
	 100mg

Technical Notes:
1.	 Catalyst used for the enantioselective ring-closing metathesis of aminobenzenes,
2.	 Catalyst used for the enantioselective synthesis of (+)-Isolysergol via ring-closing metathesis.

PhN

Me Me
Me

PhN

Me

Mo Catalyst Tech. Note (1)
Ref. (1,2)

N
H
Me

N
Ts

H

NTs

H

NH

N N
Me Me

OH

Mo Catalyst Tech. Note (2)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2002, 124, 6991.
2.	 Nature, 2008, 456, 933.
3.	 Org. Lett., 2010, 12, 2610.

 
42-120042-1200

amp
2,6-Diisopropylphenylimidoneophylidene 
molybdenum(VI) bis(t-butoxide) (126949‑65‑3) 
Mo(C10H12)(C12H17N)(OC4H9)2; FW: 549.65; yellow to 
orange pwdr. 
air sensitive, moisture sensitive, (store cold)

100mg
500mg

Technical Notes:
1.	 Catalyst for synthesis of blue-light-emitting electroluminescent 

diphenylanthracene polymer from norbornene monomer by ROMP.
2.	 Catalyst for transformation of ROMP into controlled atom transfer radical polymerization for the preparation 

of block copolymers.
3.	 Catalyst for synthesis of various ring-opened poly(norbornene) derivatives by the ring-opening metathesis 

polymerizations.
4.	 Catalysts for stereoselective cyclopolymerization of 1,6-heptadiynes.
5.	 Catalyst for synthesis various (linear, triarms, ABA or ABCBA type) amphiphilic multiblock copolymers 

containing acetal-protected sugars by the coupling of an end-functionalized ROMP copolymer with 
poly(ethylene glycol).

6.	 Catalyst for two-step method synthesis of ROMP/AP polycyclopentene/polystyrene and polynorbornene/
polystyrene diblock copolymers.

Mo
N

iPr

CHC(Me)2Ph

iPr

(tBu)O

(tBu)O
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MOLYBDENUM (Compounds)

7.	 Catalyst for synthesis of poly(homoisobutylene) and poly(homo-ɑ-methylstyrene) via ROMP.
8.	 Catalyst for the Z-selective and syndioselective polymerization of NBDF6 and MPCP.
9.	 Catalyst for regioselective cyclopolymerization of 1,7-octadiynes.
10.	 Catalyst for stereospecific ring-opening metathesis polymerization of norbornene and tetracyclododecene.

O

Ph

R

R = CH2OCH2(DPA)

Mo Catalyst Tech. Note (1)
Ref. (1)

Mo Catalyst
n CuBr/dNbipy Br

CO2CH3

n

p

Tech. Note (2)
Ref. (2)

Mo Catalyst,
n

Me3SiO CHO
O

O

CMe2Ph
n

ii) NaOH aq/MeOH; iii)
Cl

O
/NEt3

Tech. Note (3)
Ref. (3)

OOCEtOOC

n

E

OOC COOEt

E'

OOC COOEt

EtOOC COO
n/3

Mo Catalyst Tech. Note (4)
Ref. (4)

Rn

O
O

O

CO2 CO2 O O

O O

R=

Ph

CMe2Ph

C
O

O CMe2PhMo Catalyst

m n

k

Tech. Note (5)
Ref. (5)

CH3

P
H3C CH3

O

H

Mo Catalysti)

ii)

Tech. Note (6)
Ref. (6)

R1 R2 ROMP
Mo Catalyst

R1 R2 [H] R1 R2

n n

Tech. Note (7)
Ref. (7)

42-1200
(continued)

2,6-Diisopropylphenylimidoneophylidene molybdenum(VI) bis(t-butoxide) (126949‑65‑3) 
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MOLYBDENUM (Compounds)

Me Ph ROMP
Mo Catalyst

Me Me MePh Ph Ph
Tech. Note (8)
Ref. (8)

TMSO OTMS

n Mo Catalyst

TMSO OTMS

n

Tech. Note (9)
Ref. (9)

H
H

or
Mo Catalyst meso meso Tech. Note (10)

Ref. (10)

References:
1.	 Macromolecules 1997, 30, 3553.
2.	 Macromolecules 1997, 30, 6513.
3.	 Macromolecules 2001, 34, 4712.
4.	 Angew. Chem. Int. Ed. 2002, 41, 4004.
5.	 Chem. Eur. J. 2007, 13, 8985.
6.	 Macromolecules 2008, 41, 5283.
7.	 Macromolecules 2008, 41, 8405.
8.	 Macromolecules 2010, 43, 7515.
9.	 Macromolecules 2011, 44, 8380.
10.	 Macromolecules 2015, 48, 2493.

 
42-120542-1205

amp
2,6-Diisopropylphenylimidoneophylidene 
molybdenum(VI) bis(hexafluoro-t-
butoxide) SCHROCK’S CATALYST 
(139220‑25‑0) 
Mo(C10H12)(C12H17N)[OC(CH3)(CF3)2]2; 
FW: 765.53; yellow to orange pwdr. 
air sensitive, moisture sensitive, (store cold)

Mo
N

iPr

CHC(Me)2Ph

iPr

Me(F3C)2CO

Me(F3C)2CO

	 100mg
	 500mg
	 2g

Technical Notes:
1.	 Unlike Mo(C10H12)(C12H17N)(OC4H9)2, the bis(hexafluoro-t-butoxide) (MoF6) derivative will metathesize many 

ordinary olefins, especially terminal olefins, and will ROMP many norbornene or substituted norbornadiene 
monomers to give all cis, and often isotactic, polymers.

2.	 Useful for the “ring-closing” of dienes or the coupling of terminal olefins.
3.	 Useful for cross-metathesis of alphatic alkenes with 2-vinyl aromatics.

R

R

MoF6

R=CO2CH3

R R R R R R

n

Tech. Note (1)
Ref. (1,2)

O

O
H3C
H3C Ph O

O

Ph

MoF6

-2-butenes

Tech. Note (2)
Ref. (3,4)

42-1200
(continued)

2,6-Diisopropylphenylimidoneophylidene molybdenum(VI) bis(t-butoxide) (126949‑65‑3) 
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MOLYBDENUM (Compounds)

4
+

X

MoF6

X 4

X = CH CH, S,O

Tech. Note (3)
Ref. (6)

References:
1.	 J. Am. Chem. Soc., 1994, 116, 3414.
2.	 J. Am. Chem. Soc., 1993, 115, 4413.
3.	 J. Am. Chem. Soc., 1992, 114, 5426.
4.	 J. Am. Chem. Soc., 1992, 114, 7324.
5.	 Tetrahedron, 1998, 54, 4413. (review article)
6.	 J. Mol. Catal. Chem., 2002, 190, 45.

 
42-121042-1210 2,6-Diisopropylphenylimido neophylidenemo-

lybdenum(VI) bis(trifluoromethanesulfonate)
dimethoxyethane adduct (126949‑63‑1) 
Mo(C10H12)(C12H17N)(OSO2CF3)2(C4H10O2); 
FW: 791.68; yellow to orange pwdr. 
air sensitive, moisture sensitive, (store cold) 
Note: **Limited quantities available**

Mo

OSO2CF3

N O

C
O

Ph(Me)2CHC OSO2CF3

Me

Me

H
iPr

iPr

100mg

Technical Note:
1.	 Used as a starting material for preparations of various molybdenum metathesis catalysts.

References:
1.	 J. Am. Chem. Soc., 2004, 126, 10945.
2.	 Organometallics 2006, 25, 1412.
3.	 J. Am. Chem. Soc. 2006, 128 16373.
4.	 Organometallics 2008, 27, 6570.
5.	 Angew. Chem. Int. Ed., 2011, 50, 7829.
6.	 Organometallics 2014, 33, 5334.

 
42-121242-1212

amp
2,6-Diisopropylphenyl
imidoneophylidene[racemic-BIPHEN]molyb-
denum(VI), min. 97% rac-SCHROCK-HOVEY-
DA CATALYST (300344‑02‑9) 
Mo(C10H12)(C12H17N)(C24H32O2); FW: 755.93; 
red xtl. 
air sensitive, moisture sensitive, (store cold)

Mo
N

O

O

Me

Me
Me

Me tBu

tBu iPr

iPr

CHC(Me)2Ph

100mg
500mg

Technical Note:
1.	 A ring-closing metathesis catalyst. 

NICKEL (Compounds)	
28-001028-0010

HAZ
Bis(1,5-cyclooctadiene)nickel (0), 98+% (1295‑35‑8) 
(C8H12)2Ni; FW: 275.08; yellow xtl.; m.p. 60° dec. (under N2) 
air sensitive, (store cold)

Ni
2g

10g

Technical Notes:
1.	 Pre-catalyst for the coupling of benzoxazole with N-tosylhydrazone.
2.	 Catalyst precursor for heterogeneously nickel-catalysed hydrogenolysis of aryl ethers without arene 

hydrogenation.
3.	 Pre-catalyst for reductive cleavage of C−OMe bonds with silanes as reducing agents.
4.	 Pre-catalyst for the cross-coupling reactions of benzylic pivalates with arylboroxines.
5.	 Pre-catalyst for the cross-coupling of benzylic carbamates with arylboronic esters.
6.	 Pre-catalyst for the direct arylation of C(sp3)−H Bonds in aliphatic amides via bidentate-chelation.
7.	 Pre-catalyst for the cross-coupling reactions of potassium alkoxyalkyl- and benzyltrifluoroborates with 

an array of aryl bromides and co-catalyzed by iridium photoredox catalyst under visible light at ambient 
temperature.

8.	 Pre-catalyst for highly regioselective indoline synthesis, co-catalyzed by Iridium photoredox catalyst.
9.	 Catalyst for conversion of amides to esters via the activation of amide C–N bonds.
10.	 Catalyst for borylation of aryl fluorides via C−F cleavage.
11.	 Catalyst for Suzuki-Miyaura coupling of amides.
12.	 Catalyst for the cross-coupling reaction of the aryl methyl ether alkylation.

42-1205
(continued)

2,6-Diisopropylphenylimidoneophylidene molybdenum(VI) bis(hexafluoro-t-butoxide) 
SCHROCK’S CATALYST (139220‑25‑0) 
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NICKEL (Compounds)

O

N
TsHNN+

10 mol% [Ni(COD)]/Phen
LiOtBu, 1,4-dioxane O

N Tech. Note (1)
Ref. (1)

O
H2

HO

(1 bar)

Ni(COD)2/SIPr·HCl

tBuONa, m-xylene, 120°C

or Ni(COD)2 Tech. Note (2)
Ref. (2)

R1 R1
OM H5 mol% Ni(COD)2

10 mol % PCy3

TMDSO, Toluene, 110°C

Tech. Note (3)
Ref. (3)

R

OPivAr1

R

Ar2Ar1

(Ar2BO)3
5 mol % Ni(COD)2

NaOMe (2.0 equiv)
PhMe (0.4 M), 70°C, 3h

Tech. Note (4)
Ref. (4)

Ar

Ph
O

Ph

O

R

SIMes

ArB(OR)2

Ni(COD)2
PCy3

Ni(COD)2
Ar

Ph
Tech. Note (5)
Ref. (5)

H

Ph
O

N
H N

Ar–I
Ar

Ph
O

N
H N

Ni(COD)2 10 mol%
MesCOOH 20 mol%

Na2CO3, 140°C. 24h
Tech. Note (6)
Ref. (6)

3.5 equiv 2,6-lutidine; 95:5 acetone/MeOH
26W CFL, 24 h

R1 BF3K
Br

R2 R1 R2

Ir[dFCF3ppy]2(bpy)PF6 (2 mol%)
Ni(COD)2 (3 mol%); dtbbpy (3 mol%) Tech. Note (7)

Ref. (7)

I

NHAc
R

N
Ac

R

Ni(COD)2; IPr; Ru(bpy)3(PF6)2

Et3N; Acetone; Blue LEDs; RT; 26h

Tech. Note (8)
Ref. (8)

N

O
R2

R1
HOMe OMe

O
R2

H2N
R1

Ni(COD)2 (10 mol%)
SIPr (10 mol%)

Tech. Note (9)
Ref. (9)

R B2nep2 R

F BnepNi(COD)2; PCy3

NaOPh; THF; 110°C

Tech. Note (10)
Ref. (10)

(Het)Ar

O

N
Boc

Me or Bn (pin)B–(Het)Ar (Het)Ar

O

Ar(Het)
Ni(COD)2; SIPr

K3PO4, H2O, toluene, 50°C, 24h

Tech. Note (11)
Ref. (11)

28-0010
(continued)

Bis(1,5-cyclooctadiene)nickel (0), 98+% (1295‑35‑8)
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Ar–OMe + (Alkyl)3Al Ar–R
Ni(COD)2; dcype

iPr2O/toluene
Tech. Note (12)
Ref. (12)

References:
1.	 Angew. Chem. Int. Ed., 2012, 51,775.
2.	 J. Am. Chem. Soc., 2012, 134, 20226.
3.	 J. Am. Chem. Soc., 2013, 135, 1997.
4.	 J. Am. Chem. Soc., 2013, 135, 3307.
5.	 J. Am. Chem. Soc., 2013, 135, 3303.
6.	 J. Am. Chem. Soc., 2014, 136, 898.
7.	 Science, 2014, 345, 433.
8.	 J. Am. Chem. Soc., 2015, 137, 9531.
9.	 Nature, 2015, 524, 79.
10.	 J. Am. Chem. Soc., 2015, 137, 12470.
11.	 Nature Chemistry, 2016, 8, 75.
12.	 Angew. Chem. Int. Ed., 2016, 55, 6093.

 
28-133028-1330 trans-Bis(dicyclohexylphenylphosphino)nickel(II) 

chloride, 99% (19232‑03‑2) 
C36H54Cl2NiP2; FW: 678.40; purple pwdr.

Ni
P

P
Ph

Cy

Ph

Cy

Cy

Cy

Cl

Cl

	 250mg
	 1g

Technical Notes:
1.	 Catalyst used for the coupling of alkenes, aldehydes, and silyl triflates.
2.	 Catalyst used for the cross-coupling of aryl Grignard reagents with aromatic ethers.

n-hex

H

O
n-hex

OSiEt3 OSiEt3
n-pent

Ni complex
   TESOTf

    Et3N
toluene, rt

+ + Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

References:
1.	 J. Am. Chem. Soc.,   2005, 127, 14194
2.	 Angew. Chem. Int. Ed., 2004, 43, 2428

 
28-172028-1720

a

Bis{P,P’-1,5-diphenyl-3,7-bis[(4-hydrogenphosphonate)
phenyl]-1,5,3,7-diazadiphosphocine} nickel(II) bromide (hydrogen 
bromide adduct) (1514896‑39‑9) 
C60H69Br3N4NiO12P8; FW: 1584.41; red‑brown xtls. 
air sensitive, moisture sensitive

	 5mg
	 25mg

Technical Notes:
1.	 Synthetic nickel catalyst used for photocatalytic reduction of aqueous protons to hydrogen.
2.	 Catalyst containing phosphonate anchor groups for immobilation on metal oxide semiconductor surfaces, 

enabling light-driven hydrogen evolution.
References:

1.	 Angew. Chem. Int. Ed., 2014, 53, 11538
2.	 J. Amer. Chem. Soc., 2014, 136, 356

 

28-0010
(continued)

Bis(1,5-cyclooctadiene)nickel (0), 98+% (1295‑35‑8)
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28-008028-0080 1,3-Bis(diphenylphosphino)propane nickel(II) chloride, 99% 

(15629‑92‑2) 
[(C6H5)2PCH2CH2CH2P(C6H5)2]NiCl2; 
FW: 542.08; red xtl.

	 5g
	 25g

Technical Notes:
1.	 Nickel catalyst used in the N-heterocycle-

directed cross-coupling of fluorinated arenes 
with organozinc reagents. 

2.	 Nickel catalyst used in the (E)-selective 
semihydrogenation of internal alkynes. 

3.	 Nickel catalyst used in the borylation of halides 
and pseudohalides. 

heterocycle

F

R

heterocycle

Me (Et, PhCH2)

R
Et2Zn
Me2Zn
PhCH2ZnBr

+

Na (1.50-2.75 equiv)
NiCl2(dppp) (10 mole%)
PCy3 (20 mole%)

THF, 0-80°C, 6 h, Ar

Tech. Note (1)
Ref. (1)

R1 R2 + H3PO2

3 mol% NiCl2(dppp)

HOAc, 80°C
H

HR1

R2

(High (E)-
selectivity, up to 
99:1)

Tech. Note (2)
Ref. (2)

(HetAr)Ar X B B

HO

HO

OH

OH

+

1.  NiCl2(dppp) (1 mole%)
     PPh3 (2 mole%)
     DIPEA (3 equiv)
     EtOH (0.3M)

2.  KHF2

(HetAr)Ar BF3K

X= Br, Cl, OMs, OTs
       OTf, OSO2NMe2 1.5 equiv

Tech. Note (3)
Ref. (3)

References:
1.	 Tetrahedron, 2014, 70, 4405
2.	 J. Organomet. Chem., 2014, 749, 51
3.	 J. Org. Chem., 2013, 78, 6427

 
28-009128-0091 Bis(tricyclohexylphosphine)nickel(II) 

chloride, 99% (19999‑87‑2) 
[(C6H11)3P]2NiCl2; FW: 690.46; 
dark red‑purple xtls.

Ni
Cl P(C6H11)3

(C6H11)3P Cl 	 1g
	 5g

Technical Notes:
1.	 An approach to five-membered lactams from aliphatic amides and terminal acetylenes by nickel catalysis.
2.	 Synthesis of biaryls through nickel-catalyzed Suzuki-Miyaura coupling of amides by carbon-nitrogen bond 

cleavage.
3.	 Ni-catalyzed borylation of aryl fluorides via C-F cleavage.
4.	 Nickel- and palladium–catalyzed coupling of aryl fluorosulfonates with aryl boronic acids enabled by sulfuryl 

fluoride.
5.	 Nickel-catalyzed one-pot synthesis of biaryls from phenols and arylboronic acids via C-O activation using 

TCT reagents.
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NICKEL (Compounds)

        Nickel complex
Na2CO3, Ag2CO3, TBAI

toluene, N2, 150°C, 24 hR2

R1

H

HN
O

O
HR3+

N

O

O
R3

R1

R2

Tech. Note (1)
Ref. (1)

O

N R'
R''

X
(HO)2B

Y
+

        Nickel complex

-CO, -NR'R''
37 examples
46-87% yield

X Y
Tech. Note (2)
Ref. (2)

R

F

R
        Nickel complex

B2nep2

Bnep
Tech. Note (3)
Ref. (3)

R

OH
SO2F2

Base
R

OFS

R

PhPhB(OH)2

Nickel complex
Tech. Note (4)
Ref. (4)

OH
Nickel complex
        K3PO4

B(OH)2
70-85%

Tech. Note (5)
Ref. (5)

References:
1.	 Advanced Synthesis & Catalysis 2016, 358, 1778.
2.	 Angew. Chem. Int. Ed., 2016, 55, 6959
3.	 J.Am. Chem. Soc., 2015, 137, 12470.
4.	 ACS Catalysis 2015, 5, 5041.
5.	 J. Organomet. Chem., 2015, 781, 6.

 
28-009528-0095 Bis(triphenylphosphine)nickel(II) chloride, 99% 

(14264‑16‑5) 
[(C6H5)3P]2NiCl2; FW: 654.20; green xtl.

	 5g
	 25g

Technical Notes:
1.	 Catalyst for hydrosilylation of styrene with diphenysilane
2.	 Catalyst for carboxylation of various aryl chlorides and other derivatives
3.	 Catalyst for C–P cross-coupling reactions of diphenylphosphine oxide with aryl chloride
4.	 Catalyst for N‑Heterocyclic carbene-assisted cross-coupling reactions of diarylborinic acids with aryl chlo-

rides, tosylates, and sulfamates
5.	 Catalyst for Negishi biaryl ketone synthesis by cross-coupling of amides with aryl zinc halides via carbon-ni-

trogen bond cleavage

Ph2SiH2+
HSiPh2

NiCl2·(PPh3)2
+

HSiPh2

Tech. Note (1)
Ref. (1)

R R
NiCl2(PPh3)2 (5.0 mol %); PPh3 (10 mol %); CO2

Mn (3.0 eqiv); Et4NI (10 mol %); DMI; 25°C, 20h

Cl COOH Tech. Note (2)
Ref. (2)

Ni

PPh3

Cl PPh3
Cl

28-0091
(continued)

Bis(tricyclohexylphosphine)nickel(II) chloride, 99% (19999‑87‑2)
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Cl +  HPPh2

2%mol NiCl2(PPh3)2; 
K2CO3

DMF, 50°C

O

PPh2

O Tech. Note (3)
Ref. (3)

Ar2 X Ar1 Ar2
NCl2(PPh3)/[Bmim]Br

X = Cl, OTs, OSO2NM2

B OH +

Ar1

Ar1

Tech. Note (4)
Ref. (4)

N

O O

OR1

+

ZnCl2

R2

[Ni(PPh3)2]Cl2

O

R2R1

Tech. Note (5)
Ref. (5)

References:
1.	 Org. Lett., 2012, 14, 914.
2.	 J. Am. Chem. Soc., 2012, 134, 9106
3.	 Org. Biomol. Chem., 2012, 10, 9627
4.	 J. Org. Chem., 2014, 79, 7132
5.	 Chem. Eur. J. 2016, 22, 10420

 
28-009628-0096

a

Bis(triphenylphosphino)(2-methylphenyl)
chloronickel(II), 99% (27057‑09‑6) 
C43H37ClNiP2; FW: 709.85; yellow pwdr.

	 250mg
	 1g

Technical Notes:
1.	 This complex is used as an air-stable nickel precatalyst for the 

amination of aryl chlorides, sulfamates, mesylates, and triflates.
2.	 This nickel precatalyst is used for the polymerization of 

halothiophenes.

N
H

O

Cl

C4H9

N

C4H9

O

nickel complex (precatalyst)
dppf, base

100 °C, 15 min

Tech. Note (1)
Ref. (1)

S

n-Hex

BrH
S

n-Hex

H
n

nickel complex
  base (50 eq.)

THF (0.1M)
     3 h, r.t.

Tech. Note (2)
Ref. (2)

References:
1.	 Org. Lett., 2014, 16, 220
2.	 Organometallics, 2012, 31, 2263

 

Ni

PPh3

PPh3

Cl

Me

28-0095
(continued)

Bis(triphenylphosphine)nickel(II) chloride, 99% 
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NICKEL (Compounds)
28-015028-0150 Chlorobis(dicyclohexylphenylphosphino)

(2-methylphenyl)nickel(II), 99% (1419179‑26‑2) 
C43H61ClNiP2; FW: 734.04; yellow pwdr.

	 100mg
	 500mg

Technical Note:
1.	 An air-stable nickel precatalyst for the Internally-selective 

benzylation of terminal alkenes.

Cl
R' R2+ R'

R2Ni cat. (5 mol%)
  Et3N (6 equiv)

TMSOTf (1.5 equiv)
   CH2Cl2, rt, 4-8 h 41-96%, >20:1 rr1-5 equiv

Tech. Note (1)
Ref. (1)

References:
1.	 J. Am. Chem. Soc., 2013, 135, 1585. 
2.	 Organometallics, 2014, 33, 2012.

 
28-011028-0110

a

Chlorobis(triphenylphosphino)phenylnickel(II), 98% (33571‑43‑6) 
C42H35ClNiP2; FW: 695.78; yellow pwdr. 
air sensitive, moisture sensitive

	 500mg
	 2g

Technical Notes:
1.	 Self-immobilizing, binuclear neutral nickel catalyst for ethylene polymerization.
2.	 Ligand steric and electronic effects on β-ketiminato neutral nickel(II) olefin polymerization catalysts.
3.	 Accessible, highly active single-component β-ketiminato neutral nickel(II) catalysts for ethylene 

polymerization.
4.	 Highly active neutral nickel(II) catalysts for ethylene polymerization bearing modified β-ketoiminato ligands.

References:
1.	 J. Mol.Catal A:Chem,.  2013, 380, 139
2.	 Organometallics,  2012, 31, 966
3.	 Organometallics,  2010, 29, 2306
4.	 Organometallics,  2009, 28, 5697

 
28-017828-0178

a

Chloro(4-cyanophenyl){(R)-1-[(S)-2-(bis(4-flu-
orophenyl)phosphinoferrocenyl]ethyl(di-t-bu-
tylphosphine)}nickel(II) (2049086‑37‑3) 
C39H42ClF2FeNNiP2; FW: 774.69; red‑violet solid 
Note: Sold in collaboration with Solvias for 
research purposes only.

	 100mg
	 500mg

Technical Note:
1.	 See 28-0170 (page 98)

 
28-017228-0172

a

Chloro(4-cyanophenyl){(R)-1-[(S)-2-
(dicyclohexylphosphino)ferrocenyl]
ethyl (dicyclohexylphosphine)}nickel(II) 
(2049086‑35‑1) 
C43H60ClFeNNiP2; FW: 802.88; orange solid 
Note: Sold in collaboration with Solvias for 
research purposes only.

P

PCy2

Ni
Fe

Cy

Cy
Cl CN

Me 	 100mg
	 500mg

Technical Note:
1.	 See 28-0170 (page 98)

 
28-017528-0175

a

Chloro(4-cyanophenyl){(R)-1-[(S)-2-
(dicyclohexylphosphino)ferrocenyl]
ethyl (diphenylphosphine)}nickel(II) 
(2049086‑36‑2) 
C43H48ClFeNNiP2; FW: 790.79; orange solid 
Note: Sold in collaboration with Solvias for 
research purposes only.

P

PPh2

Ni
Fe

Cy

Cy
Cl CN

Me 	 100mg
	 500mg

Technical Note:
1.	 See 28-0170 (page 98)

 

Ni
P

P
Ph

Cy

Ph

Cy

Cy

Cy

Me

Cl

P

P(tBu)2

NiFe

CN

Me

F
F

Cl
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28-017028-0170

a

Chloro(4-cyanophenyl){(R)-1-[(S)-2-
(diphenylphosphino)ferrocenyl]ethyl(di-t-
butyl)phosphine} nickel(II) (2049086‑34‑0) 
C39H44ClFeNNiP2; FW: 738.71; red‑violet solid 
Note: Sold in collaboration with Solvias for 
research purposes only.

P

P(tBu)2

Ni
Fe

Ph

Ph
Cl CN

Me 	 100mg
	 500mg

Technical Notes:
1.	 Versatile, air-stable, low cost nickel catalyst alternative to palladium for carbon-carbon and carbonheteroat-

om cross-coupling reactions.
2.	 Used to react substituted aryl and heteroaryl halides and tosylates with ammonia to produce diverse aryl and 

heteroaryl amines1.
3.	 Used in monoarylation experiments using commercially available ammonia gas, ammonium salts or ammo-

nia stock solutions2,3.
4.	 Catalyzes the coupling of aryl chlorides with gaseous amines in the form of their hydrochloride salts3.

References:
1.	 Org.Process Res. Dev., 2015, 19, 1936.
2.	 Angew. Chem, Int. Ed., 2015, 54, 3773.
3.	 Angew. Chem, Int. Ed., 2015, 54, 3768.

 
28-109528-1095

a

Chloro(cyclopentadienyl){1,3-bis[2-
(diphenylmethyl)-4,6-dimethylphenyl]1H-
imidazolium}nickel(II) (1955555‑28‑8) 
C50H46ClN2Ni; FW: 769.06; pink purple pwdr.

	 100mg
	 500mg

Technical Note:
1.	 Complexes of this type are pre-catalysts for Suzuki-Mi-

yaura2 and Buchwald-Hartwig3,4 cross-couplings, and for 
hydrosilylation4 and hydrothiolation5 of alkenes.

References:
1.	  Dalton Trans. 2016, 45, 11772
2.	 Dalton Trans. 2010, 39, 8153
3.	 Organometallics 2013, 32, 6265
4.	 Organometallics 2005, 24, 3442-3447.
5.	 Organometallics 2006, 25, 4462

 
28-051828-0518

a

Chloro(2-methylphenyl)
[1,1’-bis(diphenylphosphino)ferrocene]nickel (II), 
98% (1501945‑23‑8) 
C41H35ClFeNiP2; FW: 739.66; yellow pwdr. 
air sensitive

	 100mg
	 500mg

Technical Note:
1.	 Air-stable nickel precatalyst for the amination of aryl chlorides, 

sulfamates, mesylates and triflates.

Tech. Note (1)
Ref. (1)

References:
1.	 Org. Lett., 2014, 16, 220.

 

N N

MeMe

MeMe

Ph
Ph

H
Ph

Ph H

Ni

Cl

Fe

P

P

Ph

Ph Ph

Ni

Ph

Cl Me
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NICKEL (Compounds)
28-016528-0165

a

Chloro(2-methylphenyl)(N,N,N’,N’-tetrameth-
yl-1,2-ethylenediamine)nickel(II), 99% (contains 
about 5% o-chlorotoluene) NiCl(o-tolyl)(TMEDA) 
(1702744‑45‑3) 
C13H23ClN2Ni; FW: 301.48; dark‑orange pwdr. 
air sensitive

Ni
Cl

N

N
Me

Me

Me

Me

Me

	 500mg
	 2g
	 10g

Technical Notes:
1.	 Air-Stable Nickel precatalyst for cross-coupling
2.	 Precatalyst allowing various ligands to be used (mono- and bidendate phosphines, diimines and NHCs)

Tech. Note (1,2)
Ref. (1,2)

References:
1.	 ACS Catal., 2015, 5, 3120
2.	 Org. Lett., 2015, 17, 2166

 
28-050028-0500 Dichloro[1,1’-bis(diphenylphosphino)ferrocene]nickel(II), 98% 

(67292‑34‑6) 
[(C5H4P(C6H5)2)2Fe]NiCl2; FW: 684.00; green micro xtl.

	 1g
	 5g

Technical Notes:
1.	 Catalyst  for Grignard metathesis chain-growth polymerization of Poly(bithienylmethylene)s
2.	 Catalyst for neopentylglycolborylation of ortho-substituted aryl halides
3.	 Catalyst for Suzuki-Miyaura coupling reactions of heteroaryl ethers with arylboronic acids
4.	 Catalyst for carboxylation of naphthyl pivalates with CO2 
5.	 Catalyst decarboxylative C−P cross-coupling of alkenyl acids with P(O)H compounds
6.	 Catalyst for direct amination of phenols via C–O Bond Activation using 2,4,6-Trichloro-1,3,5-triazine as reagent
7.	 Catalyst for conversion of aryl, heteroaryl and pharmaceutically relevant chlorides to the 

correspondingtrifluoromethyl sulphides
8.	 Catalytic precursor for Suzuki–Miyaura cross-coupling reactions in water under very mild reaction conditions:
         (a) aryl–heteroaryl cross-couplings; (b) Hetero–heteroaryl cross-couplings

S S
C2H5 C6H13

Br I
iPrMgCl; Ni catalyst S S

C2H5 C6H13

n

Tech. Note (1)
Ref. (1)

I
O

B
O

H+
O

B
O

R R

NiCl2(dppp)/dppf Tech. Note (2)
Ref. (2)

N

N

N
R

OMe

OMe
R

ArB(OH)2

ArNiCl2(dppf); K3PO4

Tech. Note (3)
Ref. (3)
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R R
NiCl2(dppf) / (dppf)

Mn, DMA, CO2 (1 atm)

OPiv CO2H
Tech. Note (4)
Ref. (4)

R

COOH O
P
R2

H R1+
R

P
O

R2
R1

Ni(dppf)Cl2/Ag2O

R=H, CH3, CH3O, CF3, NO2, etc
R1, R2, = OiPr, OEt, OnBu, Ph, etc

Tech. Note (5)
Ref. (5)

Ar OH Ar N
R

R

1. TCT (0.37 mmol), NaH (2 mmol)

N
H

RR2. NiCl2(dppf) (5 mol%)
K3PO4 (2 mmol)

Tech. Note (6)
Ref. (6)

Cl + (Me4N)SCF3 SCF3
Ni(cod)2 / dppf

R R
a)

N

O Cl

Me

OR

O

OMe
b)

N

O Cl

Me

OR

O

OMe

Ni(cod)2 / dppf

Tech. Note (7)
Ref. (7)

ArHet/Ar X Ar'Het/Ar' Y+ ArHet/Ar Ar'/HetAr'

ArHet X Ar'Het Y+ ArHet HetAr'

a)

b)

NiCl2(dppf) (1.5 mol%); MeMgBr (1.5 mol%)

K3PO4, TPGS-750-M/H2O (0.5 M)

NiCl2(dppf) (1.5 mol%); MeMgBr (1.5 mol%)

K3PO4, TPGS-750-M/H2O (0.5 M)

Tech. Note (8)
Ref. (8)

References:
1.	 Macromolecules, 2010, 43, 4438.
2.	 J. Org. Chem., 2010, 75, 5438.
3.	 J. Org. Chem., 2013, 78, 5078.
4.	 J. Am. Chem. Soc., 2014, 136, 1062.
5.	 J. Org. Chem., 2014, 79, 8118.
6.	 Adv. Synth. Catal., 2014, 356, 3067.
7.	 J. Am. Chem. Soc., 2015, 137, 4164.
8.	 Angew. Chem. Int. Ed., 2015, 54, 11994.

 
28-113028-1130 Nickel(II) acetylacetonate, anhydrous, min. 95% (3264‑82‑2) 

Ni(CH3COCHCOCH3)2; FW: 256.93; light green pwdr.; m.p. 238° dec. 
hygroscopic

	 25g
	 100g

Technical Note:
1.	 Versatile catalyst for polymerization, dimerization, hydrogenation, oxidation and addition reactions.

References:
1.	 Chemistry of Metal Enolates, 2009, 551

 
28-111028-1110 Nickel(II) acetylacetonate hydrate (120156‑44‑7) 

Ni(CH3COCHCOCH3)2∙XH2O; FW: 256.93; light green pwdr.
	 100g
	 500g

Technical Note:
1.	 Versatile catalyst for polymerization, dimerization, hydrogenation, oxidation and addition reactions.

References:
1.	 Chemistry of Metal Enolates, 2009, 551

 
96-3660 Solvias Josiphos Nickel Catalyst Kit

See page 348

28-0500
(continued)

Dichloro[1,1’-bis(diphenylphosphino)ferrocene]nickel(II), 98% (67292‑34‑6) 
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NITROGEN (Compounds)
NITROGEN (Compounds)	

07-171207-1712 (8α, 9S)-(+)-9-Amino-cinchonan-6’-ol, min. 90% 
(960050‑59‑3) 
C19H23N3O; FW: 309.41; off‑white to pale brown pwdr. 
(store cold)

50mg
250mg

 
These amino-cinchonnane compounds behave as pseudoenantiomers, 
generally granting access to both enantiomers of a given transformation. 
 
Technical Notes:

1.	 [2+3]-dipolar cycloaddition of cyclic enones.
2.	 Activation of α,β-unsaturated carbonyl compounds: 
       (a) vinylogous α-ketol rearrangement. 
       (b) vinylogous Michael addition of β-substituted α,β-unsaturated cyclohexanones.
3.	 Michael addition 
       (a) α-nitroacetate to α,β-unsaturated ketones. 
       (b) Diastereodivergent Michael addition to α-substituted, α,β-unsaturated ketones.
4.	 α-benzoyloxylation of α-branched aldehydes.
5.	 [4+2]-cycloadditions of β-substituted α,β-unsaturated cyclohexanones with polyconjugated malonitriles.
6.	 Vinylogous organocascade catalysis with control of remote stereochemistry in the synthesis of spirocyclic 

oxindoles.

O

n

+
N+

N-

O

H
R

O

n
N

N

O

H

H

R

Tech. Note (1)
Ref. (1)

O

R

HO

O

R
O

Tech. Note (2a)
Ref. (2)

O

+

R1

R2
NO2

O

R1

NO2

R2 Tech. Note (2b)
Ref. (3)

R2 R1

O

+ COOEtO2N
R2 R1

O
COOEtO2N Tech. Note (3a)

Ref. (4,5)

R1 R3

O

R2

+ R4 SH

acid additive 1

acid additive 2

R1 R3

O

R2

SR4

R1 R3

O

R2

SR4

Tech. Note (3b)
Ref. (6)

H

O
R + BzO

OBz
H

O
R

BzO

Tech. Note (4)
Ref. (7)

NH2

N

OH

N
H
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NITROGEN (Compounds)

O

+

CNNC

Ph

O

CN

CNH

Ph

Tech. Note (5)
Ref. (8)

O

Ph

N

Me

O

O

Boc

+

O

HO Me

N
O

Boc

Tech. Note (6)
Ref. (9)

References:
1.	 Angew. Chem. Int. Ed., 2007, 46, 7667
2.	 J. Am. Chem. Soc., 2009, 131, 14626
3.	 Proc. Nat. Acad. Sci. USA, 2010, 107, 20642
4.	 Org. Lett., 2010, 12, 2278
5.	 Bull. Korean Chem. Soc., 2011, 32, 291
6.	 J. Am. Chem. Soc.,  2011, 133, 17934
7.	 Tetrahedron, 2012, 68, 7568
8.	 J. Am. Chem. Soc., 2012, 134, 19942
9.	 Angew. Chem. Int. Ed., 2013, 52, 5360

 
07-171707-1717 (9R)-(+)-9-Amino-cinchonan-6’-ol, min. 90% 

(960050‑60‑6) 
C19H23N3O; FW: 309.41; 
off‑white to pale brown pwdr. 
(store cold)

NH2

N

OH

NH

	 50mg
	 250mg

Technical Notes:
1.	 Organocatalyst for enantioselective alkylation of 3-hydroxyoxindoles with aldehydes co-promoted by the 

(BINOL)-derived phosphoric acids.
2.	 Aminocatalyst for vinylogous cascade reactions.

N
H

O

      Amine (10 mol%)
Bronsted acid (30 mol%)

CHCl3, 30°C, 4d
OH

NH

+ RO
O

N
H

O

NH

O
OR Tech. Note (1)

Ref. (1)

O

Ph

N
Boc

O

Me

O

NO
Ph

HO
Me

O

+

amine (20 mol%)
  acid (30 mol%)

toluene, 36 h

Boc

Tech. Note (2)
Ref. (2)

References:
1.	 Chem. Eur. J., 2013, 19, 3319.
2.	 Angew. Chem. Int. Ed., 2013, 52, 5360

 

07-1712
(continued)

(8α, 9S)-(+)-9-Amino-cinchonan-6’-ol, min. 90% (960050‑59‑3) 
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NITROGEN (Compounds)
07-048407-0484

a

1,3-Bis(2,6-di-i-propylphenyl)
imidazolium bicarbonate, min. 97% 
IPrH.HCO3 (1663476‑15‑0) 
[C27H37N2]+HCO3

-; FW: 450.61; 
white to off‑white pwdr. 
hygroscopic

N N HCO3
-

iPr

iPr iPr

iPr

+

	 500mg
	 2g

Technical Notes:
1.	 Catalyst used for the cyanosilylation of benzaldehyde or benzophenone.
2.	 Catalyst used in the benzoin condensation reaction.
3.	 Catalyst used to effect the transesterification between benzyl alcohol and vinyl acetate.

R'

O

R

NC OTMS

Me3Si CN+

imidazolium hydrogen
         carboxylate

     THF
25 or 80°CR=H,Ph

Tech. Note (1)
Ref. (1)

H

O

imidazolium hydrogen
         carboxylate

     THF
25 or 80°C

Ph

OH

O

Tech. Note (2)

OH O
+

imidazolium hydrogen
         carboxylate

25 or 80°C
O

O

O

O

H
+

Tech. Note (3)

References:
1.	 J. Org. Chem., 2012, 77, 10135
2.	 Catal. Sci. Technol., 2014, 4, 2466

 
07-021507-0215 (2S)-(-)-2-{[[[3,5-Bis(tifluoromethyl)

phenyl]amino]thioxomethyl]
amino}-N-(diphenylmethyl)-N,3,3-
trimethylbutanamide, 95% (1186602‑28‑7) 
C29H29F6N3OS; FW: 581.62; 
white to gray solid; m.p. 193-198° 
Note: US Patent Application 61/240,558.

N N

S

H H

CN
C

O

Me

CF3

CF3
H

Ph

Ph
H

tBu

50mg
250mg

1g

 
07-028307-0283 1-[3,5-Bis(trifluoromethyl)phenyl]-3-[(1R,2R)-

(-)-2-(dimethylamino)cyclohexyl]thiourea 
(R,R-TUC) (620960‑26‑1) 
C17H21F6N3S; FW: 413.42; white pwdr.; m.p. 87-88° 
Note: Sold for research purposes only.  
Patents PCT Application No.: JP2004009350 
(publication WO2005000803) US Application 
10/562,579, EPC Application 04746819.4

N

S

N

NMe2HH

F3C

CF3

250mg
1g

Technical Notes:
1.	 Thiourea catalyst used in the enantio and diastereoselective Michael addition of malonates and ketoesters to 

nitroolefins.
2.	 Catalyst used in the enantioselective hydrazination of 1,3-dicarbonyl compounds.
3.	 Catalyst used for the dynamic resolution of azalactones.
4.	 Catalyst used in Michael-Aldol reaction of 2-mercaptobenzaldehyde with α,β-unsaturated oxazolidinone.
5.	 Catalyst for enantioselective synthesis of flavanones and chromanones.
6.	 Catalyst for the asymmetric Neber Reaction.
7.	 Catalyst for the three component synthesis of 2,6-diazabicyclo[2.2.2]octanones.
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NITROGEN (Compounds)

NO2 NO2

R1OC COR1
R2

R2R1OC

COR1

+ toluene, r.t.

cat. (10% mol) up to 94% ee
Tech. Note (1)
Ref. (1)

N
NROOC

COOR

OO

MeO
+

O

COOCH3

N NHCOOR
COOR

catalyst

toluene

Tech. Note (2)
Ref. (2)

N

OPh

t-Bu

O Ph

O

N
H

O

O
t-Bucat. (5% mol)

OH
87% ee

Tech. Note (3)
Ref. (3)

cat. (1% mol)

CH2Cl2, r.t.
91-99% eeH

O

SHX

N O

O

R

O

+

X S

O

N O

OOH

R

Tech. Note (4)
Ref. (4)

up to 92% ee
OH O

COtBu

Ph
cat. (10% mol)

CH2Cl2, -25°C
O

O

Ph

CO2
tBu Tech. Note (5)

Ref. (5)

N

R1

O

OR2

cat. (5 mol%)
Na2CO3 (10 equiv.)

ArO2SO

R1

O

OR2

N up to 93% ee
Tech. Note (6)
Ref. (6)

NH2

OH

H

O OO

R1 NHR2

cat. (10% mol)

O

N

NR2

R1

O

up to 92% ee

Tech. Note (7)
Ref. (7)

References:
1.	 J. Am. Chem. Soc., 2005, 127, 119
2.	 Synlett, 2006, 1, 137
3.	 Org. Biomol. Chem. 2006, 4, 4319
4.	 J. Am. Chem. Soc., 2007, 129, 1036
5.	 J. Am. Chem. Soc., 2007, 129, 3830
6.	 Org. Lett., 2011, 13, 6374
7.	 Angew. Chem. Int. Ed. 2013, 52, 14143

 
07-028407-0284 1-[3,5-Bis(trifluoromethyl)phenyl]-3-[(1S,2S)-(+)-2-(dimethylamino)

cyclohexyl]thiourea (S,S-TUC) (851477‑20‑8) 
C17H21F6N3S; FW: 413.42; white pwdr.; m.p. 87-88° 
Note: Sold for research purposes only.  
Patents PCT Application No.: JP2004009350 (publication WO2005000803) 
US Application 10/562,579, EPC Application 04746819.4

	 250mg
	 1g

Technical Note:
1.	 See 07-0283 (page 103)

 
07-403307-4033

a

1,3-Bis(2,4,6-trimethylphenyl)imidazolium 
bicarbonate, min. 97% IMesH.HCO3 
(1372124‑93‑0) 
[C21H25N2]+HCO3

-; FW: 366.45; 
white to yellow‑orange pwdr. 
moisture sensitive

N N

Me Me

Me Me
Me Me

HCO3
-

+

500mg
2g

Technical Notes:
1.	 This compound is used as a source of NHC’s and can be transferred to transition metals.
2.	 This catalyst is used in the benzoin condensation reaction.

07-0283
(continued)

1-[3,5-Bis(trifluoromethyl)phenyl]-3-[(1R,2R)-(-)-2-(dimethylamino)cyclohexyl]thiourea 
(R,R-TUC) (620960‑26‑1) 
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NITROGEN (Compounds)

N

N

Mes

Mes

CS2 or [Pd(allyl)Cl]2 
or Au(SMe2)Cl

THF, 60 °C or rt
N

N

Mes

Mes

R

R=CS2, Pd(allyl)Cl, AuCl

Tech. Note (1)
Ref. (1)

H

O

THF, 60°C

Ph

OH

O

[IMes(H)][HCO3]
Tech. Note (2)
Ref. (1, 2)

References:
1.	 J. Am. Chem. Soc., 2012, 134, 6776
2.	 J. Org. Chem., 2012, 77, 10135

 
07-029907-0299 1,3-Bis(2,4,6-trimethylphenyl)imidazolium chloride, min. 97% 

(141556‑45‑8) 
C21H25N2

+Cl-; FW: 340.90; off‑white to yellow pwdr. 
Note: NHC Ligand Kit 3:  Variety of N-Heterocyclic Carbenes Kit component.

	 1g
	 5g

Technical Notes:
1.	 Precursor to the nucleophilic carbene that serves as a bulky, electron-rich “phosphine mimic” for metal-

catalyzed reactions.
(a) Palladium-catalyzed Suzuki cross-coupling of aryl chlorides.
(b) Palladium-catalyzed Kumada cross-coupling of aryl chlorides.
(c) Ruthenium-carbene catalysts for ring-closing metathesis.
(d) Suzuki coupling of aryltrimethylammonium salts.
(e) Sonogashira coupling of aryl bromides.
2.	 Precursor to a nucleophilic carbene that serves as catalyst.
3.	 Ligand for arylation of aldehydes.
4.	 Ligand for carbene catalyzed intermolecular arylation of C-H bonds.
5.	 Catalyst for boron conjugate additions to cyclic and acyclic α,β-unsaturated carbonyls.
6.	 Ligand for dehydrogenative cyclocondensation of aldehydes, alkynes, and dialkylsilanes.
7.	 Precursor for carbene for conjugate silylation of alpha, beta-unsaturated carbonyls.

R1

+ (HO)2B
R2

2.5 mol% Pd(OAc)2
5 mol% Ligand

Cs2CO3,1,4-dioxane, 80°C
Cl

R1 R2

Tech. Note (1-a)
Ref. (1)

Cl
R1

BrMg
R2

Pd2(dba)2 (1% mol)
Ligand (4% mol)

1,4-dioxane, 80°C R1 R2

+
Tech. Note (1-b)
Ref. (2)

X

R3

R4R2

R1 X
R2

R1

R3 R4CH2Cl2

Ru(IMes)(PCy3)Cl2(=CHPh) Tech. Note (1-c)
Ref. (3)

(HO)2B
R2

NMe3
R1

Å

R1 R2

Ni/IMes HCl

OTf

+ Tech. Note (1-d)
Ref. (4)

BrMeO PhTMS+
Ni/IMes HCl

Cs2CO3

MeO Ph Tech. Note (1-e)
Ref. (5)

07-4033
(continued)

1,3-Bis(2,4,6-trimethylphenyl)imidazolium bicarbonate, min. 97% IMesH.HCO3 
(1372124‑93‑0) 
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NITROGEN (Compounds)

Ar H

O

RCOH
IMESCI

DBU O O

Ar

R
+ Tech. Note (2)

Ref. (6)

MeO

H

O

(HO)2B

[Rh2(OAc)4] (3% mol)
Ligand (3% mol)

KOtBu
+

MeO

OH

Tech. Note (3)
Ref. (7)

N
N

H R2

Br
R2

+

[Rh2(OAc)4] 
Ligand, PCy3

NaOtBu, toluene, 80°C

Tech. Note (4)
Ref. (8)

O

Catalyst (10% mol)

O

B(pin)1.1 equiv B2(pin)2, THF, 22°C, 12h
  aqueous workup

Tech. Note (5)
Ref. (9)

O

H R1

R3

R2

+ +
Ni(COD)2

Ligand, KOtBu
Al(OiPr)3

O Si

R1
R2

R3

Et Et

Et2SiH Tech. Note (6)
Ref. (10)

O IMes-HCl (10% mol)
pinB-SiMe2Ph

DBU, THF/H2O

O

SiMe2Ph

Tech. Note (7)
Ref. (11)

References:
1.	 Organometallics, 2002, 21, 2866.
2.	 J. Am. Chem. Soc., 1999, 121, 9889.
3.	 Org. Lett., 2000, 2, 1517.
4.	 J. Am. Chem. Soc., 2003, 125, 6046.
5.	 Organometallics, 2002, 21,1020.
6.	 J. Am. Chem. Soc., 2004, 126, 14370.
7.	 Angew. Chem. Int. Ed., 2007, 46, 5750.
8.	 Angew. Chem. Int. Ed., 2009, 48, 8935.
9.	 J. Am. Chem. Soc., 2009, 131, 7253.
10.	 J. Am. Chem. Soc., 2008, 130, 9662.
11.	 J. Am. Chem. Soc., 2011, 133, 7712.

 
07-038007-0380 (11bR)-4,4-Dibutyl-2,6-bis(3,4,5-trifluoro-

phenyl)-4,5-dihydro-3H-dinaphtho[2,1-c:1’,2’-e]
azepinium bromide (887938‑70‑7) 
[C42H36F6N]+Br-; FW: 748.64; brown pwdr. 
Note: Sold in collaboration with Nagase for 
research purposes only.  US Patent 6,340,753.

	 50mg
	 250mg

Technical Notes:
1.	 2nd Generation Maruoka chiral phase transfer catalyst, for 

enantioselective alkylation of α-amino acid derivatives, that 
is easily recovered for recycle by extraction with fluorous 
solvent.

2.	 Catalyst for asymmetric conjugate addition of α-substituted-α-
cyanoacetates to α,β-unsaturated acetylenic esters.

3.	 Phase transfer catalyzed enantioselective α-alkylation.
4.	 Asymmetric amination of β-keto esters.
5.	 Diastereo- and enantioselective conjugate addition of α-substituted nitroacetates to maleimides.
6.	 Cyclization of β-alkynyl hydrazines.

F

F

F

F

F

F

N
+ Bu

Bu
Br-

07-0299
(continued)

1,3-Bis(2,4,6-trimethylphenyl)imidazolium chloride, min. 97% (141556‑45‑8) 
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NITROGEN (Compounds)

N CO2
tBuClPh + ArCH2Br

H2N COOH

Ar

PTC Tech. Note (1)
Ref. (1)

NC CO2
tBu

CH2CH2Ph
+ CO2Et

NC CO2
tBu

PhH2CH2C CO2Et

PTC Tech. Note (2)
Ref. (2)

CO2
tBu

R1

+ R3Br
PTC

CO2
tBu

R1

H R2 R2 R3

Tech. Note (3)
Ref. (3)

O

CO2
tBu +

PTC
N N

RO2C

CO2R O
N

CO2
tBu

NHCO2R

CO2R
Tech. Note (4)
Ref. (4)

O2N COOR2

R1
+ N

Bn

OO
PTC N

Bn
O

O

O2N
R1

R2OOC
Tech. Note (5)
Ref. (5)

R1

EWG
N

N
COOR2

COOR2

PTC

R1
EWG

N
N

COOR2

COOR2

Tech. Note (6)
Ref. (6)

References:
1.	 Tetrahedron Asymm., 2006, 17, 603
2.	 J. Am. Chem. Soc., 2007, 129, 1038
3.	 Angew. Chem. Int. Ed., 2009, 48, 5014
4.	 Tetrahedron Lett., 2009, 50, 3280
5.	 Chem. Commun., 2011, 47, 10557
6.	 Angew. Chem. Int. Ed., 2011, 50, 8338

 
07-038107-0381 (11bS)-4,4-Dibutyl-2,6-bis(3,4,5-trifluorophenyl)-4,5-dihydro-3H-

dinaphtho[2,1-c:1’,2’-e]azepinium bromide (851942‑89‑7) 
[C42H36F6N]+Br-; FW: 748.64; brown pwdr. 
Note: Sold in collaboration with Nagase for research purposes only.  
US Patent 6,340,753.

	 50mg
	 250mg

Technical Note:
1.	 See 07-0380 (page 106)

 
07-041507-0415 (5aR,10bS)-(+)-5a,10b-Dihydro-2-

(pentafluorophenyl)-4H,6H-indeno[2,1-b][1,2,4]
triazolo[4,3-d][1,4]oxazinium tetrafluoroborate, 
min. 98% (872143‑57‑2) 
[C18H11F5N3O]+BF4

-; FW: 467.10; light brown pwdr.

250mg
1g

Technical Notes:
1.	 Reagent used in the highly enantio- and diastereoselective, 

catalytic intramolecular Stetter reaction.
2.	 Direct synthesis of α-protio and α-deuterio α-chloro and α-fluoro 

carboxylic acids via asymmetric hydration.
3.	 Chemoselective conversion of α-unbranched aldehydes to amides.

triazolium catalyst, 20 mol%

20 mol% KHMDS
PhMe, 23 °C, 12h

O

X
42-99% ee

R'

EWG O

X

EWG
R'

Tech. Note (1)
Ref. (1,3)

N

O

N
N

F

F

FF

F

+
BF4

-

07-0380
(continued)

(11bR)-4,4-Dibutyl-2,6-bis(3,4,5-trifluorophenyl)-4,5-dihydro-3H-dinaphtho[2,1-c:1’,2’-e]
azepinium bromide (887938‑70‑7) 
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NITROGEN (Compounds)

O

OR O

triazolium catalyst, 10 mol%

10 mol% KHMDS
PhMe, 23 °C

O

OR

H
O

82-99% ee
> 95: 5 dr

R' R' Tech. Note (1)
Ref. (2)

R

O

H
Cl Cl

R

O

H
F

triazolium catalyst 
10 - 20 mol %

H2O or D2O
PhMe, rt

K2CO3, brine

or

R

O

OH
D/H Cl

R

O

OH
F

or

D/H

Tech. Note (2)
Ref. (4)

Ph

O

H

triazolium catalyst
+ Et2NH

CH2Cl2, rt Ph

O

NEt2
90%

Tech. Note (3)
Ref. (5)

References:
1.	 J. Org. Chem., 2008,73, 2033
2.	 J. Am. Chem. Soc., 2006,128, 2552
3.	 Org. Lett., 2008, 10, 3141
4.	 J. Am. Chem. Soc., 2010, 132, 2860
5.	 Chem. Commun., 2012, 48, 145
6.	 For a review, see Acc. Chem. Res., 2011, 44, 1182

 
07-041407-0414 (5aS, 10bR)-(-)-5a,10b-Dihydro-2-(pentafluorophenyl)-4H,6H-indeno[2,1-b]

[1,2,4]triazolo[4,3-d][1,4]oxazinium tetrafluoroborate, min. 98% (740816‑14‑2) 
[C18H11F5N3O]+BF4

-; FW: 467.10; light brown pwdr.

100mg
500mg

Technical Note:
1.	 See 07-0415 (page 107)

 
07-041707-0417 6,7-Dihydro-2-pentafluorophenyl-

5H-pyrrolo[2,1-c]-1,2,4-triazolium 
tetrafluoroborate, min. 98% (862095‑91‑8) 
[C11H7F5N3]+BF4

-; FW: 362.99; tan pwdr.

250mg
1g

Technical Notes:
1.	 Reagent used in the highly enantio- and diastereoselective, 

catalytic intramolecular Stetter reaction.
2.	 Enantioselective synthesis of β-hydroxy and β-amino esters.
3.	 Organocatalytic iminium ion/carbene reaction cascade for the formation of 2,4-disubstituted 

cyclopentenones.
4.	 Synthesis of allo- and epi-Inositol via the NHC-catalyzed carbocyclization of carbohydrate-derived 

dialdehydes.

triazolium catalyst, 20 mol%

20 mol% KHMDS
PhMe, 23 °C, 12h

O

X
42-99% ee

R'

EWG O

X

EWG
R'

Tech. Note (1)
Ref. (1,3)

O

OR O

triazolium catalyst, 10 mol%

10 mol% KHMDS
PhMe, 23 °C

O

OR

H
O

82-99% ee
> 95: 5 dr

R' R' Tech. Note (2)
Ref. (4)

F
F

F

F
F

N

N

N
+ BF4

-

07-0415
(continued)

(5aR,10bS)-(+)-5a,10b-Dihydro-2-(pentafluorophenyl)-4H,6H-indeno[2,1-b][1,2,4]
triazolo[4,3-d][1,4]oxazinium tetrafluoroborate, min. 98% (872143‑57‑2) 
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NITROGEN (Compounds)

R

O

H

triazolium catalyst 
1 - 2.5 mol % R

O

OR'

TsHN

OR'

OH

R

O
rt

Tech. Note (2)
Ref. (4)

R

O

H R2
SO2PT+

O triazolium catalyst 
25 mol %

40 oC
R2

R1

O

Tech. Note (3)
Ref. (5)

HHO O

BnO

BnO OBn

OBn

O

BnO OH

BnO

OBn

OBn

HO OH

HO

OH

OH

OH

NHC precatalyst
     20 mole%

NEt3 (15 mol%)

1. NaBH4

2. H2, PdCl2

81% yieldyield up to 75%
      dr > 20:1

Tech. Note (4)
Ref. (6)

References:
1.	 J. Org. Chem., 2008,73, 2033
2.	 J. Am. Chem. Soc., 2006,128, 2552
3.	 Org. Lett., 2008, 10, 3141
4.	 Org. Lett., 2010, 12, 5052
5.	 Org. Lett., 2011, 13, 4790
6.	 J. Org. Chem., 2014,79, 5088

 
07-042107-0421 6,7-Dihydro-2-phenyl-5H-pyrrolo[2,1-c]-1,2,4-

triazolium chloride, min. 98% (828914‑68‑7) 
[C11H12N3]+Cl-; FW: 221.69; off‑white pwdr.

	 250mg
	 1g

Technical Notes:
1.	 Reagent used for the conversion of α-haloaldehydes into 

acylating agents via a catalyzed internal redox reaction.
2.	 Reagent used for reduction of styryl and propargylic alcohols.
3.	 Catalyst for the synthesis of 3-substituted phthalides.

H

O
R

X

triazolium salt, 20 mol%

1 eq. ROH
1 eq. Et3N

PhMe, 25 °C

OR

O
R Tech. Note (1)

Ref. (1)

R OH

R2R1
triazolium catalyst 

(10 mol %)

H2SiPh2, RT R OH

R2R1 Tech. Note (2)
Ref. (2)

R1

CHO

R2

R4R3

triazolium cat.
cinchonine

PhMe, Air
R2

R4R3

O

O

R1
Tech. Note (3)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2004, 126, 9518.
2.	 Chem. Eur. J., 2011, 17, 9911.
3.	 Org. Lett., 2014, 16, 1028.

 
07-049607-0496

a

(2R,3S)-(-)-3,4-Dihydro-3-(i-propyl)-2-phenyl-
2H-pyrimido[2,1-b]benzothiazole, min. 98% 
HyperBTM (1203507‑02‑1) 
C19H20N2S; FW: 308.44; white pwdr.

N

SNPh

iPr
	 100mg
	 500mg

 

N N

N

Ph
+

Cl-

07-0417
(continued)

6,7-Dihydro-2-pentafluorophenyl-5H-pyrrolo[2,1-c]-1,2,4-triazolium tetrafluoroborate, min. 
98% (862095‑91‑8) 
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NITROGEN (Compounds)
96-1575 Cinchona Alkaloid-Derived Organocatalyst Kit - 

(enantiopure primary amines) for Iminium-Enamime Activation 
See page 334

07-097007-0970 (5aS,6R,9S,9aR)-5a,6,7,8,9,9a-
Hexahydro-6,11,11-trimethyl-2-(2,3,4,5,6-
pentafluorophenyl)-6,9-methano-4H-[1,2,4]
triazolo[3,4-c][1,4]benzoxazinium 
tetrafluoroborate (1037287‑81‑2) 
C19H19F5N3OBF4; FW: 487.17; white pwdr. 
hygroscopic 
Note: Sold in collaboration with SIOC for 
research purposes only.  
Patent ZL200810033107.0.

O

N
N

N

Me Me

Me

F F

F

F

F

BF4
-

+

250mg
1g

Technical Notes:
1.	 Chiral ligand used in the diastereoselective and enantioselective desymmetrization of α-substituted 

cyclohexadienones via an intramolecular Stetter reaction.
2.	 N-Heterocyclic, carbene-catalyzed, enantioselective intramolecular N-tethered aldehyde-ketone reactions.
3.	 Desymmetrization of cyclohexadienones via intramolecular Stetter reaction to construct tricylic carbocycles.

N

O

R2 R2

R1

O

OI

N

O

R2 R2

R1

OI

Ooxazinium salt
    10 mol%

KHMDS (10 mol%)
        toluene, rt

R1 = aryl, 2-thienyl, alkyl
R2 = Me, Et, i-Pr

up to 96% yield
up to >99% ee

Tech. Note (1)
Ref. (1)

N

R3 R3

oxazinium salt
    15 mol%

NaOAc (10 mol%)
        dioxane, rt

O

H

R2

R1 O

N

O

R1

OH

R2

up to 96% yield
up to 92% ee

Tech. Note (2)
Ref. (2)

O

H

O

R1O

R2 R2

O

R1O

*

*oxazinium salt
    10 mol%

KOAc (10 mol%)
        Et2O, 0°C

up to 96% yield
up to >89% ee

O

Tech. Note (3)
Ref. (3)

References:
1.	 J. Org. Chem., 2012, 77, 10996
2.	 ACS Catalysis, 2013, 3, 4, 622
3.	 Synlett, 2013, 24(10), 622.
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NITROGEN (Compounds)
07-097507-0975 (5aS,6R,9S,9aR)-5a,6,7,8,9,9a-Hexahydro-

6,11,11-trimethyl-2-(2,4,6-trimethylphenyl)-
6,9-methano-4H-[1,2,4]triazolo[3,4-c]
[1,4]benzoxazinium tetrafluoroborate 
(1037287‑79‑8) 
C22H30N3OBF4; FW: 439.29; 
white to off‑white pwdr. 
hygroscopic 
Note: Sold in collaboration with SIOC for 
research purposes only.  
Patent ZL200810033107.0.

O

N
N
N

Me Me

Me

Me Me

Me
BF4

-

+

250mg
1g

Technical Notes:
1.	 Chiral ligand used in the diastereoselective and enantioselective desymmetrization of α-substituted 

cyclohexadienones via an intramolecular Stetter reaction.
2.	 N-Heterocyclic, carbene-catalyzed, enantioselective intramolecular N-tethered aldehyde-ketone reactions.
3.	 Desymmetrization of cyclohexadienones via intramolecular Stetter reaction to construct tricylic carbocycles.

N

O

R2 R2

R1

O

OI

N

O

R2 R2

R1

OI

Ooxazinium salt
    10 mol%

KHMDS (10 mol%)
        toluene, rt

R1 = aryl, 2-thienyl, alkyl
R2 = Me, Et, i-Pr

up to 96% yield
up to >99% ee

Tech. Note (1)
Ref. (1)

N

R3 R3

oxazinium salt
    15 mol%

NaOAc (10 mol%)
        dioxane, rt

O

H

R2

R1 O

N

O

R1

OH

R2

up to 96% yield
up to 92% ee

Tech. Note (2)
Ref. (2)

O

H

O

R1O

R2 R2

O

R1O

*

*oxazinium salt
    10 mol%

KOAc (10 mol%)
        Et2O, 0°C

up to 96% yield
up to >89% ee

O

Tech. Note (3)
Ref. (3)

References:
1.	 J. Org. Chem., 2012, 77, 10996
2.	 ACS Catalysis, 2013, 3, 4, 622
3.	 Synlett, 2013, 24(10), 622.

 



Metal Catalysts for Organic Synthesis including Organocatalysts

Visit strem.com for new product announcements.112

NITROGEN (Compounds)
07-048807-0488 (1’R,2’R,3aS,3”aS,8aR,8”aR)-(+)-3,3”,3a,

3”a,8,8”,8a,8”a-Octahydrodispiro{2H-in-
deno[1,2-d]oxazole-2,1’-cyclohex-
ane-2’,2”-[2H]indeno[1,2-d]oxazole}  WOLF 
BISOXAZOLIDINE (947515‑50‑6) 
C24H26N2O2; FW: 374.48; white pwdr. 
Note: Sold under license from Georgetown 
University for research purposes only.  
Patent pending.

O

N O

N

H

H 250mg
1g

Technical Notes:
1.	 Catalyst used in the asymmetric addition of diethylzinc to aldehydes – synthesis of chiral alcohols.
2.	 Catalysts used in the asymmetric addition of acetylenes and silylacetylenes  to aldehydes.
3.	 Catalyst used in the asymmetric addition of nitromethane to aldehydes – synthesis of 

β-hydroxynitromethanes.

O

Ar H

OH

Ar

catalyst (2 mole %)

Et2Zn,  25°C

toluene:hexanes  (1:4)
hydrolysis *

Tech. Note (1)
Ref. (1)

O

Ph H

OH

Ph

catalyst (10 mole %)

Me2Zn,  -4°C *

+Ph

Ph
90%, 93%ee

Tech. Note (2)
Ref. (2)

O

Ph H

OH

Ph

catalyst (8 mole %)

Me2Zn,  -15°C *

92%, 92%ee

+  MeNO2
NO2

Tech. Note (3)
Ref. (3)

References:
1.	 Org. Lett., 2007, 9, 2965
2.	 J. Am. Chem. Soc., 2006, 128, 10996
3.	 Org. Lett., 2008, 10, 1831

 
07-188507-1885 Pyridinium trifluoromethanesulfonate, min. 97% (52193‑54‑1) 

[C5H5NH]+CF3SO3
-; FW: 229.18; white pwdr.; m.p. 221-223°

	 5g
	 25g

Technical Note:
1.	 Catalytic amounts of pyridinium triflate in conjunction with silylbenzamide is a versatile reagent for the 

silylation of alcohols.
References:

1.	 J. Chem. Soc., Chem. Comm., 2001, 2478OSMIUM (Compounds)	

OSMIUM (Elemental Forms)	
76-295676-2956

HAZ
Osmium(VIII) oxide, Microencapsulated in a Styrene Polymer 
(~10%OsO4) 
OsO4; black solid

	 1g

Technical Note:
1.	 Microencapsulated Osmium (VIII) oxide, in combination with a suitable co-oxidant, is a useful catalyst for the 

asymmetric dihydroxylation of olefins to yield chiral diols.  The encapsulated OsO4 is easily separated from 
the reaction mixture and is reusable.  Furthermore, encapsulation suppresses the volatilization of hazardous 
osmium tetroxide.

OH

OH

MC OsO4 (5 mol%)

water-acetone-acetonitrile (1:1:1)

N-methylmorpoline N-oxide, rt, 12 hours
References:

1.	 J. Org. Chem., 1998, 63, 6094
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OSMIUM (Compounds)
76-297076-2970 Tetraoxopyridineosmium(VIII) (~7.5% Os) poly-

mer-bound FibreCat™ 
yellow, fibrous solid 
Note: Limited quantities available.

N OsO4

5g

Technical Note:
1.	 A stable polymer-bound osmium tetroxide useful for the hydroxylation of olefins.  Use of this catalyst 

effectively eliminates the hazard of working with osmium tetroxide in the free state, while still maintaining its 
activity as a catalyst.

COOEt COOEt

OH

PALLADIUM (Elemental Forms)	
96-6715 BASF Blocking Group Removal Catalyst Kit

See page 322 
96-6717 BASF Heterogeneous Catalyst Kit

See page 323 
96-6719 BASF Palladium Catalyst Kit

See page 323 
28-001528-0015

a

Nickel/palladium alloy nanoparticle on 
graphene (G-Ni33Pd67) 
black pwdr. 
Note: U.S. Patent Application 14/667,859.

	 25mg
	 100mg

Technical Note:
1.	 NiPd NPs are useful catalysts for the tandem 

dehydrogenation of ammoniaborane and hydrogenation 
of R-NO2 or R-CN to   R-NH2. NiPd nanoparticles also 
catalyze Suzuki-Miyaura and Heck cross-coupling 
reactions. The product is synthesized via the borane 
reduction of nickel and palladium salts in oleylamine, followed by dispersing the resulting mixture of Ni/Pd 
nanoparticles on graphene. The catalyst is 100% recyclable and shows no drop in catalytic activity after one 
month, when stored in air or argon at ambient temperatures. 

References:
1.	 Nano Research, 2013, 6, 10.
2.	 ACS Catal., 2014, 4, 1777.
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PALLADIUM (Elemental Forms)
46-166046-1660

a

Palladium on carbon - 1 wt % loading, 
activated synthetic carbon pellet (7440‑05‑3) 
Pd; FW: 106.42; black pellet; SA: Pd 130 m2/g; 
P.Vol. 1.2 cm3/g

	 10g
	 50g

Technical Notes:
1. The enhanced dispersion of these Pd particles on the high purity 
carbon support (in both powder and pellet forms) enables the 
catalysts’ operation under mild conditions (from RT to 60 °C) with 
higher selectivity and minimum unwanted side reactions.

One of the key differences of the Pd/C catalyst in pellet form (46-1660) is its more accessible surface area. This 
product has macroporosity (10 micron) and mesoporosity (6 nm) which makes carbon considerably lower in density 
(0.27 g/mL versus 0.5 -0.8 g/mL) and lighter than other carbon supports. This macroporosity allows palladium to be 
distributed throughout the carbon support instead of just on the outside. As a result, the metal surface area is much 
greater (130 m2/g vs 20 m2/g) and has a much smaller particle size (3.5 nm vs 40 nm). 

46-161046-1610

a

Palladium on carbon - 1 wt % loading, activated synthetic carbon powder 
(7440‑05‑3) 
Pd; FW: 106.42; black pwdr.; SA: Pd 150 m2/g; P.Vol. 0.35 cm3/g

	 10g
	 50g

 
46-163046-1630

a

Palladium on carbon - 5 wt % loading, activated synthetic carbon powder 
(7440‑05‑3) 
Pd; black pwdr.; SA: Pd 70 m2/g; P.Vol. 0.35 cm3/g

	 5g
	 25g

PALLADIUM (Compounds)	
46-002546-0025 Acetato(2’-di-t-butylphosphino-1,1’-biphenyl-2-yl)

palladium(II), min. 98% (577971‑19‑8) 
C22H29O2PPd; FW: 462.86; off‑white pwdr.

	 250mg
	 1g

Technical Note:
1.	 Air and thermally stable, one-component precatalyst for the 

amination of aryl halides. 

+Cl
catalyst/baseR

HN(R1)R2
R

N(R1)R2

References:
1.	 Org. Lett., 2003, 5, 2413

 
46-097046-0970

a

Acetato(2,9-dimethyl-1,10-phenanthroline)
palladium(II) dimer bis(trifluoromethane-
sulfonate), 99% (959698‑19‑2) 
C34H30F6N4O10Pd2S2; FW: 1045.59; 
dark orange pwdr.

100mg
500mg

Technical Note:
1.	 This dimeric palladium complex is used in the chemoselective 

oxidation of polyols.

OH OH

OHOH

OH

OHOH

O

HO

OH

OH HO OH

O

X

O

O

X

OH

OH

Pd-catalyst, O2

Pd-catalyst, bq

Pd-catalyst, O2

X = O, NBoc
[O] = air, O2, benzoquinone

65%

76%, (X = NBoc)

86%, 98%ee

References:
1.	 J. Am. Chem. Soc., 2013, 135, 7593

 

P(tBu)2

Pd O

O
Me

(OTf)2

NN
Pd

NN
Pd

Me Me

Me Me
OC(O)MeMe(O)CO
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PALLADIUM (Compounds)
46-003946-0039 Allylchloro[1,3-bis(2,6-di-i-propylphenyl)-4,5-di-

hydroimidazol-2-ylidene]palladium(II), 97% 
(478980‑01‑7) 
C30H43ClN2Pd; FW: 573.55; white pwdr. 
Note: Sold in collaboration with Umicore for research 
purposes only.  Patent WO 2004014550, 
US 6,316,380 and EP 721 953 A1.

Pd

NN

iPr

iPr iPr

iPr

Cl

250mg
1g

Technical Notes:
1.	 Catalyst for the cross-coupling of aryl chlorides or bromides with aromatic amines.
2.	 Catalyst for the α-arylation of ketones.
3.	 Catalyst for anaerobic alcohol oxidation.

S

Br Me

Me

Me
S

Br Me

Me

MeBr H2N+

5 mol% Pd catalyst
NaOtBu

toluene, r.t.
15 h

H
N

Tech. Note (1)
Ref. (1,2)

R

Cl

R1

O
R2+

1 mol% Pd catalyst
NaOtBu

THF, 50-70 °C
1-4 h

R1

O
R2

R

Tech. Note (2)
Ref. (3)

R1

OH

R2

1 mol% Pd catalyst
4-chlorotoluene

toluene, 40 °C
NaOt-Bu R1

O

R2

Tech. Note (3)
Ref. (4)

References:
1.	 Organometallics, 2009, 28, 5253
2.	 Organometallics, 2002, 21, 5470
3.	 Org. Lett., 2002, 4, 4053
4.	 J. Org. Chem., 2011, 76, 1390

 
46-004046-0040 Allylchloro[1,3-bis(2,6-di-i-propylphenyl)

imidazol-2-ylidene]palladium(II), 98% 
(478980‑03‑9) 
C30H41ClN2Pd; FW: 571.53; white pwdr.; 
m.p. 190° dec. 
Note: Sold in collaboration with Umicore for 
research purposes only.  Patent WO 2004014550, 
US 6,316,380 and EP 721 953 A1.

Pd

NN

iPr

iPr iPr

iPr

Cl

250mg
1g

 
46-004546-0045 Allylchloro[1,3-bis(2,4,6-trimethylphenyl)

imidazol-2-ylidene]palladium(II), 98% 
(478980‑04‑0) 
C24H29ClN2Pd; FW: 487.37; white pwdr. 
Note: Sold in collaboration with Umicore 
for research purposes only.  Patent WO 
2004014550, US 6,316,380 and 
EP 721 953 A1.

Pd

NN

Me

Me

Me

Me

Me

Me
Cl

250mg
1g

Technical Notes:
1.	 See 46-0039.
2.	 Catalyst for conjugate allylation reactions.
3.	 Catalyst for microwave assisted anaerobic alcohol oxidation.

R1
CN

R
Bpin

10 mol% Pd catalyst
KOtBu, tAmOH

THF, r.t.
24 h

+ R1
CN

R
Tech. Note (2)
Ref. (1)
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PALLADIUM (Compounds)

OH

R1 R2

O

R1 R2

0.05 mol% Pd catalyst
2,4-dichlorotoluene

NaOt-Bu
microwave, 120°C

Tech. Note (3)
Ref. (2)

References:
1.	 Tetrahedron, 2009, 65, 3197.
2.	 J. Org. Chem., 2011, 76, 1390.

 
46-006546-0065

a

Allyl(cyclopentadienyl)palladium(II), 98% (1271‑03‑0) 
C8H10Pd; FW: 212.58; red solid 
air sensitive, (store cold)

	 100mg
	 500mg
	 2g

Technical Notes:
   1. Volatile palladium catalyst with numerous uses in CVD and MOCVD    
       applications.
       References:
       1.  Chem.Eur.J., 2012, 19, 13652
       2.  Catalysis Letters,  2012, 142, 313
       3.  Chemistry of Materials, 2009, 21, 2360
   2. Starting material for the in situ generation of active palladium catalysts.
       References:
       1. Syn. Lett., 2014, 25, 2488   
       2. Org. Lett., 2013, 15, 5932
       3. Angew.Chem.Int.Ed.,2013, 52, 4466
 

46-010046-0100 Allylpalladium chloride dimer, min. 98% 
(12012‑95‑2) 
[C3H5PdCl]2; FW: 365.86; yellow xtl.; m.p. 120° dec. 
air sensitive, (store cold) 
Note: Palladium Kit component.

Pd Pd
Cl

Cl

	 500mg
	 2g
	 10g

Technical Notes:
1.	 Precatalyst for the enantioselective hydrosilylation of olefins.
2.	 Precatalyst for asymmetric allylic alkylation and amination.
3.	 Used as a palladium source for cross-coupling reactions.
4.	 Can be used with Trost ligands.
5.	 Catalyst for the carbostannylation of alkynes.
6.	 Used as a precatalyst for “-arylation of aldehydes.

R HSiCl3

1. [Pd(allyl)Cl]2 / MOP
40 oC

2. EtOH, Et3N
3. H2O2

+
R

OH
Tech. Note (1)
Ref. (1,2)

N
H

R

Ph
** Ph

N
H

R

Ph Ph

OAc

[Pd(allyl)Cl]2
Ligand

K2CO3, MeCN
40 oC

+ Tech. Note (2)
Ref. (3,4,5)

OCO2CH3
(HO)2BR' R'' R' R''

[Pd(allyl)Cl]2
Ligand

K2CO3, DMF
80 oC

+ Tech. Note (3)
Ref. (6,7,8)

Pd

46-0045
(continued)

Allylchloro[1,3-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene]palladium(II), 98% 
(478980‑04‑0) 
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PALLADIUM (Compounds)

SnBu3

Ph

H

H SnBu3

Ph5 mol%
[Pd(allyl)Cl]2

Ligand

+ Tech. Note (5)
Ref. (12)

R''

[Pd(allyl)Cl]2
dppf

Cs2CO3

1,4-dioxane, 80 oC

+
Br

CHOR'

R''

R'

CHO

Tech. Note (6)
Ref. (13)

References:
1.	 J. Am. Chem. Soc., 1991, 113, 9887.
2.	 Tetrahedron, 1994, 50, 335.
3.	 J. Am. Chem. Soc., 2007, 129, 7718.
4.	 Org. Lett., 2007, 9, 4295.
5.	 Org. Lett., 2008, 10, 501.
6.	 Org. Lett., 2005, 7, 945.
7.	 Synlett, 2005, 2057.
8.	 Tetrahedron, 2007, 63, 9393.
9.	 J. Am. Chem. Soc., 2006, 128, 2540.
10.	 Org. Lett., 2006, 8, 2027.
11.	 Angew. Chem. Int. Ed., 2007, 46, 6123.
12.	 J. Am. Chem. Soc., 1998, 120, 2975.
13.	 Angew. Chem. Int. Ed., 2008, 47, 2127.
14.	 Chem. Rev., 1996, 96, 395. (review)
15.	 Science of Synthesis, 2002, 1, 113.

 
46-010146-0101 Allylpalladium chloride dimer, supported on poly(ethylene glycol)

polystyrene graft copolymer beads [~6% (C3H5PdCl)2] 
[C3H5PdCl]2; yellow solid 
air sensitive, (store cold)

	 250mg

Technical Notes:
1.	 Resin supported Allylpalladium chloride dimer is a highly active catalyst useful in allylic substitution 

reactions, hydrocarbonylation of aryl halides, and cross-coupling of aryl halides and allylacetates with aryl 
boron reagents.  The supported complex can easily be separated from the reaction mixture, and is reusable.

2.	 See 46-0100. 

Ph R

OAc

RPh
    Pd-PEP
(2 mol % Pd)

5/K2CO3 or NaBPh4

H2O, 25o C

Ref. (1)

I
X X

Pd-PEP
(3 mol % Pd), CO (1 atm)

aqueous alkaline, 25o C
COOH Ref. (2)

X (HO)2B

R'
R'

R
R + or  NaBPh4

   Pd-PED
(2 mol % Pd)

aq. KOH, 25o C
Ref. (1)

References:
1.	 J. Org. Chem., 1999, 64, 3384
2.	 J. Org. Chem., 1999, 64, 6921

 

46-0100
(continued)

Allylpalladium chloride dimer, min. 98% (12012‑95‑2) 
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PALLADIUM (Compounds)
46-024146-0241

a

Bis{[2-(Diadamantylphosphino)-
3-methoxy-2’,4’,6’-tri-i-propyl-
3’-(2,3,5,6-tetrafluoro-4-
butylphenyl)-1,1’-biphenyl]
palladium(0)}1,5-cyclooctadiene, 
[AlPhos Palladium complex] 
(1805783‑51‑0) 
C112H146F8O2P2Pd2; FW: 1951.13; 
yellow‑green solid 
Note: Patents: US 6,395,916, US 
6,307,087

OMe

iPr

iPr

iPr
Ad2P

F

F

F

F

nBu

PdPd

MeO

iPr

iPr

iPr
PAd2

F

F

F

F

nBu 50mg 
250mg

Technical Notes:
1.	 Ligand for the Palladium-Catalyzed Fluorination of Five-Membered Heteroaryl Bromides.
2.	 Ligand for the Palladium-Catalyzed Fluorination of Aryl Triflates and Bromides.

X

Z

Br

Z = S, O, NR
X = N, CH

2 eq AgF
0.5 eq KF

2% [(AlPhos-Pd)2(1,5-COD)]

TBME, 130°C, 14 h
X

Z

F
Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

References:
1.	 Organometallics, 2015, 34, 4775
2.	 J. Am. Chem. Soc.,, 2015, 137, 13433

 
46-021046-0210 Bis(dibenzylideneacetone)palladium(0) 

(32005‑36‑0) 
(C6H5CH=CHCOCH=CHC6H5)2Pd; 
FW: 575.00; purple pwdr. 
air sensitive, moisture sensitive

O

Ph

Ph

O

Ph

Ph

Pd

	 250mg
	 1g
	 5g
	 25g

Technical Notes:
1.	 Palladium-catalyzed acylation of unsaturated halides by anions of enol ethers.
2.	 Asymmmetric Allylation reactions.
3.	 Intramolecular reactions with alkenes.
4.	 Carbonylation reactions.
5.	 Cross Coupling reactions.

X Pd2(dba)3, tBuBrettPhos

TDA, tBuOH
+ 74-99%NaNO2R

X = Cl, OTf, ONf

NO2

R

130 °C

Tech. Note (1)
Ref. (2)

OH

R1

R2R1 RBr

R = aryl, vinyl

+
Pd2(dba)3, RuPhos

tBuONa, toluene
O

R2

R1

R1

R
44-69%

Tech. Note (2)
Ref. (3)

R

O

N N
tBu

R

O

N N
tBu

Pd2(dba)3, L

65 °C
+

50-80%
90-94% ee

tBu
tBu

Tech. Note (2)
Ref. (4)
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PALLADIUM (Compounds)

N
O

Me ArX+
Pd2(dba)3, XPhos

tBuONa, toluene
N
O

Ar 60-90% Tech. Note (3)
Ref. (5)

NH2

Br

R
R2

R1

O

N
H

O

R

R1

R2
+

Pd2(dba)3, dppf

K2CO3, toluene
50-81%

Tech. Note (4)
Ref. (6)

Br

R2 N
R1 R2

N
R1

B(OiPr)3Li Pd2(dba)3, Ph2P(O)H

KF, dioxane
+ Tech. Note (4)

Ref. (7)

MeO I

N
Me

O

Me

OTIPS

N

Me

CHO
O

Me

MeOPd2(dba)3, BINAP Tech. Note (5)
Ref. (8)

References:
1.	 Handbook of Organopalladium Chemistry for Organic Synthesis, 1st Ed., John Wiley & Sons, 2002. (review)
2.	 J. Am. Chem. Soc., 1983, 105, 943.
3.	 Tet. Lett., 1988, 29, 4543.
4.	 Tet. Lett., 1986, 27, 4573.
5.	 J. Chem. Soc., Chem. Commun., 1988, 948.
6.	 J. Org. Chem., 1991, 56, 5357.
7.	 J. Am. Chem. Soc., 1985, 107,  8289.
8.	 Tet. Lett., 1988, 29,  6043.

 
46-022846-0228 trans-Bis(dicyclohexylamine)bis(acetato)

palladium(II) DAPCy (628339‑96‑8) 
Pd[(C6H11)2NH]2(CH3COO)2; FW: 587.14; 
yellow xtl.

	 250mg
	 1g

Technical Notes:
1.	 Pd-catalyzed coupling of aryl iodides with triarylbismuths.
2.	 Pd-catalyzed Suzuki Coupling Reactions of aryl bromides 

under mild aerobic conditions.

I

R1 R2

Bi

3 R1 R2

+

Pd complex
   9 mol%

KOAc (3 equiv)
DMF, 35°C, 2 h

3 equiv 3 equiv1 equiv

Tech. Note (1)
Ref. (1)

Ar Br (HO)2B
R

Ar
R

+

Pd complex
    2 mol%

Cs2CO3, dioxane or
     K3PO4, EtOH

Tech. Note (2)
Ref. (2)

References:
1.	 Tetrahedron Lett., 2010, 51, 6101
2.	 J. Org. Chem., 2004, 69, 4330

 

(Cy)2HN

NH(Cy)2

O

O

Me

Me

O

O

Pd

46-0210
(continued)

Bis(dibenzylideneacetone)palladium(0) (32005‑36‑0) 
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PALLADIUM (Compounds)
46-082846-0828 Bis{[4-(N,N-dimethylamino)phenyl]-

di-t-butylphosphino}palladium(0), 
min. 98%  Pdamphos (
1233717‑68‑4) 
C32H56N2P2Pd; FW: 637.17; yellow‑brown pwdr. 
air sensitive 
Note: Sold in collaboration with Johnson Matthey for research purposes only.

250mg
1g

Technical Note:
1.	 Catalyst used for the Heck alkynylation of aryl and heteroaryl chlorides.

HR1

A

R2

X n
A'

A

R2

n
A'

R'

+

Pd catalyst
(no copper)

Base, 80-110°C
CH3CN or DMF

A, A' = CH, N, or S
      X = Br or Cl

R1 = aryl, alkyl, propargyl
n = 1,2

Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2013, 78, 568

 
46-023046-0230 N,N’-[Bis(2,6-dimethylphenyl)-1,3-di-

methyl-1,3-propanediylidene](methyl) 
(triethylphosphine)palladium(II), min. 97% 
(1224879‑40‑6) 
C28H43N2PPd; FW: 545.05; light brown pwdr. 
air sensitive

N N

MeMe

Me

Me

Me

Me

Pd

Me PEt3

	 50mg
	 250mg

Technical Notes:
1.	 Catalyst used in the general method for the Heck and Buchwald-Hartwig coupling reactions of aryl chlorides. 
2.	 Extremely active and general catalyst for the Suzuki coupling reaction of unreactive aryl chlorides. 

Cl

R

R'

H N

R'

R''

R

R

N

R''

+
R'

R'
Pd catalyst (1.0 mol%)

K3PO4, DMF-H2O

Pd catalyst (0.5 mol%)

t-BuOK, DME

Tech. Note (1)
Ref. (1)

0.1 mol% Pd cat.

K2CO3, EtOH/H2O

R

Cl B(OH)2

R'

R

R'

+
Tech. Note (2)
Ref. (2)

Pd catalyst (0.15 mol%)  60°C

K2CO3, EtOH-H2O
+ (HO)2B

R
Cl Cl

Ar

Ar

RR

2 Tech. Note (2)
Ref. (2)

Pd catalyst (0.3 mol%)  60°C

K2CO3, EtOH-H2O
+ (HO)2B

R

RR

3

Cl

Cl Cl

R

Tech. Note (2)
Ref. (2)

P
Me2N

tBu

tBu

Pd P
NMe2

tBu

tBu
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PALLADIUM (Compounds)

Pd catalyst (0.5 mol%)  80°C

K2CO3, EtOH-H2O
+ (HO)2B

R

RR

4
Cl Cl

R

ClCl

R

Tech. Note (2)
Ref. (2)

References:
1.	 Org. Lett., 2011, 13, 5540. 
2.	 Org. Lett., 2011, 13, 252.

 
46-022646-0226 [1,3-Bis(2,6-di-i-propylphenyl)-4,5-dihydro-

imidazol-2-ylidene]{2-[(dimethylamino-kN)
methyl]phenyl-kC}(pyridine)palladium(II) 
tetrafluoroborate, min. 97% PACC™ 
[C41H55N4Pd]BF4

-; FW: 797.13; pale yellow solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. US App. No. 61/324,022.

N N

PdMe2N N BF4
-+

iPr iPr

iPr iPr

100mg
500mg

Technical Notes:
1.	 Catalyst used for Suzuki-Miyaura Coupling. 
2.	 Catalyst used for Negishi Coupling. 
3.	 Catalyst used for Heck-Mizoroki Coupling. 

Br B(OH)2

PACCTM, Cs2CO3

          Solvent

16 h, 80°C

+

Tech. Note (1)
Ref. (1)

Br ZnBr

PACCTM, THF

2 h, RT

+

OCH3

OCH3
Tech. Note (2)
Ref. (1)

Br

PACCTM, dioxane

16 h, 100°C

+

R

COOR'

COOR'

R'

Tech. Note (3)
Ref. (1)

References:
1.	 US Patent Application No. 61/324,022.

 
46-022046-0220 1,3-Bis(2,6-di-i-propylphenyl)

imidazol-2-ylidene(1,4-naphtho
quinone)palladium(0) dimer, 
96% (649736‑75‑4) 
[(C27H36N2)(C10H6O2)Pd]2; 
FW: 1306.3; violet solid 
air sensitive 
Note: Sold in collaboration with 
Umicore for research purposes 
only.  Patent WO 2004014550, 
US 6,316,380 and EP 721 953 A1. 

N

N Pd
O

O
iPr

iPr

iPr

iPr

Pd

O

O

N

N

iPr

iPr

iPr

iPr

250mg
1g

46-0230
(continued)

N,N’-[Bis(2,6-dimethylphenyl)-1,3-dimethyl-1,3-propanediylidene](methyl) 
(triethylphosphine)palladium(II), min. 97% (1224879‑40‑6) 
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PALLADIUM (Compounds)

Technical Notes:
1.	 Catalyst for Heck reactions in ionic liquids.
2.	 Catalyst for the cross-coupling of aryl diazonium salts.
3.	 Catalyst for the Kumada cross-coupling of alkyl chlorides.

R

Cl

R

R1+
R1Pd-carbene

NaOAc

nBu4NBr

Tech. Note (1)
Ref. (1)

R

N2BF4

R1

B(OH)2

R

R1

Pd-carbene
NaOAc

MeOH, 50 °C

Tech. Note (2)
Ref. (2)

MgBr

Cl+
4 mol% Pd

NMP, r.t.
1 h

Tech. Note (3)
Ref. (3)

References:
1.	 Org. Lett., 2002, 4, 3031
2.	 Chem. Eur. J., 2002, 8, 3901
3.	 J. Organomet. Chem., 2003, 687, 403

 
46-020546-0205 [P,P’-1,3-Bis(di-i-propylphosphino)

propane][P-1,3-bis(di-i-propyl
phosphino)propane]palladium(0), 98% 
(123333‑45‑9) 
[CH2{CH2(P(C3H7)2}2]Pd[(C3H7)2PCH2CH-
2CH2P(C3H7)2]; FW: 659.18; 
yellow oil to solid 
air sensitive, (store cold)

iPr

iPr
P(iPr)2PPd

iPriPr

iPriPr

P

P
	 250mg
	 1g

Technical Notes:
1.	 Catalyst for the cross-methylation of aryl chlorides using stabilized dimethylaluminum or dimethylgallium 

reagents.
2.	 Catalyst used in base-free olefin arylation.
3.	 Catalyst for the efficient carbonylation of aryl chlorides.

Cl

R

CH3

R

      Pd(dppp)2
Me2AlL or Me2GaL

C6H6, 90o C

Tech. Note (1)
Ref. (1)

R

Cl

+ PhCH CH2

Zn
Pd(dppp)2

DMF, 140° C

CH CH
R

Tech. Note (2)
Ref. (2)

Cl + n-BuOH
NaOAc

COOBu

Pd(dppp)2

      CO Tech. Note (3)
Ref. (3,4)

References:
1.	 Synthesis, 2000, 4, 571
2.	 Organometallics, 1993, 12, 4734
3.	 J. Am. Chem. Soc., 1989, 111, 8742
4.	 J. Chem. Soc. Chem. Comm., 1989, 1816

 

46-0220
(continued)

1,3-Bis(2,6-di-i-propylphenyl)imidazol-2-ylidene(1,4-naphthoquinone)palladium(0) dimer, 
96% (649736‑75‑4) 
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PALLADIUM (Compounds)
46-024546-0245 1,2-Bis(phenylsulfinyl)ethane palladium(II) 

acetate, min. 98% Christina White Catalyst 
(858971‑43‑4) 
C18H20O6PdS2; FW: 502.90; orange to brown pwdr. 
(store cold)

250mg
1g

Technical Notes:
1.	 Catalyst for allylic oxidation.
2.	 Catalyst for oxidative Heck reactions.
3.	 Catalyst for allylic alkylation.
4.	 Catalyst for allylic amination.

TBDPSO TBDPSO

OAc
10 mol% Pd catalyst

2 eq BQ

CH2Cl2, AcOH (1:1)
40 °C, 72 h

Tech. Note (1)
Ref. (1)

R2

R1

R

B(OH)2

10 mol% Pd catalyst
2 eq BQ, 4 eq AcOH

Dioxane, r.t.
4 h

R2

R1

R

+ Tech. Note (2)
Ref. (2)

R
NO2

EWG
10 mol% Pd catalyst

1.5 eq DMBQ, 0.5 eq AcOH

Dioxane, DMSO (4:1)
 45 °C, 24 h R

NO2

EWG
+ Tech. Note (3)

Ref. (3)

R OMe

O

HN

10 mol% Pd catalyst
6 mol% DIPEA

2 eq BQ 

TBME 
 45 °C, 72 h

+

Ts

OMe

O

N
Ts

R
Tech. Note (4)
Ref. (4)

References:
1.	 J. Am. Chem. Soc., 2004, 126, 1346
2.	 J. Am. Chem. Soc., 2008, 130, 11270
3.	 J. Am. Chem. Soc., 2008, 130, 14090
4.	 J. Am. Chem. Soc., 2009, 131, 11701

 
46-025246-0252 Bis(tri-t-butylphosphine)palladium(0), 98% (53199‑31‑8) 

Pd[P(C4H9)3]2; FW: 511.06; off‑white xtl. 
air sensitive

	 250mg
	 1g
	 5g
	 25g

Technical Notes:
1.	 Introduced as an easier to handle Pd/P(t-Bu)3-based catalyst for the Negishi cross-coupling of aryl/vinyl 

chlorides.
2.	 A versatile catalyst for the cross-coupling of aryl and vinyl chlorides.
3.	 Catalyst for the amination of aryl chlorides and bromides using aqueous hydroxide bases.
4.	 Useful catalyst for the cross-coupling of heteroaromatic carboxylic acids.
5.	 Pd-catalyzed Newnan-Kwart rearrangement of O-aryl thiocarbamates.
6.	 Cross-coupling of silanolates and halides.
7.	 Elimination/isomerization of enol triflates derived from β-ketoesters

R ZnCl R' Cl R R'
Pd[P(t-Bu)3]2

+
Tech. Note (1)
Ref. (1-3)

R1 Cl R2 M
Pd[P(t-Bu)3]2

R1 R2+
Tech. Note (2)
Ref. (4,5)

S S
Ph Ph

O OPd
Me(O)CO OC(O)Me
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PALLADIUM (Compounds)

Ar X HN
R2

R3
Ar N

R3

R2Pd[P(t-Bu)3]2
+ Tech. Note (3)

Ref. (6)

Y

X

R

COOH
PhBr Y

X

R

Ph
Pd[P(t-Bu)3]2

+
Tech. Note (4)
Ref. (7)

Ar
O NMe2

S

Pd[P(t-Bu)3]2
Ar

S NMe2

O

Tech. Note (5)
Ref. (8)

Ar
Si

O

Pd[P(t-Bu)3]2

M
+ Ar2 Cl (Br) Ar Ar2

Tech. Note (6)
Ref. (9)

Pd[P(t-Bu)3]2

TsN

OTf

CO2Et
TsN

CO2Et

i-Pr2NEt
TMSOTf

Tech. Note (7)
Ref. (10)

References:
1.	 J. Am. Chem. Soc., 2001, 123, 2719
2.	 Handbook of Palladium Catalyzed Organic Reactions, 1997
3.	 Palladium Reagents and Catalysis, 1995, Tsuji
4.	 J. Am. Chem. Soc., 2002, 124, 6343
5.	 J. Am. Chem. Soc., 2001, 123, 2719
6.	 J. Org. Chem., 2002, 67, 6479
7.	 J. Am. Chem. Soc., 2006, 128, 11350
8.	 Angew. Chem. Int. Ed., 2009, 48, 7612
9.	 J. Am. Chem. Soc., 2009, 131, 3104
10.	 Angew. Chem. Int. Ed., 2011, 50, 6128

 
46-022446-0224 [1,3-Bis(2,4,6-trimethylphenyl)-4,5-

dihydroimidazol-2-ylidene]
{2-[(dimethylamino-kN)methyl]
phenyl-kC}(pyridine)palladium (II) 
tetrafluoroborate, min. 97% PACC™ 
[C35H43N4Pd]BF4-; FW: 712.97; 
pale yellow solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only. US App. No. 61/324,022.

100mg
500mg

Technical Notes:
1.	 Catalyst used for Suzuki-Miyaura Coupling.
2.	 Catalyst used for Negishi Coupling.
3.	 Catalyst used for Heck-Mizoroki Coupling.

Br B(OH)2

PACCTM, Cs2CO3

          Solvent

16 h, 80°C

+

Tech. Note (1)
Ref. (1)

N N

PdMe2N N BF4
-+

MeMe
Me

Me Me

Me

46-0252
(continued)

Bis(tri-t-butylphosphine)palladium(0), 98% (53199‑31‑8)
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PALLADIUM (Compounds)

Br ZnBr

PACCTM, THF

2 h, RT

+

OCH3

OCH3
Tech. Note (2)
Ref. (1)

Br

PACCTM, dioxane

16 h, 100°C

+

R

COOR'

COOR'

R'

Tech. Note (3)
Ref. (1)

References:
1.	 US Patent Application No. 61/324,022.

 
46-026546-0265 1,3-Bis(2,4,6-trimethylphenyl)imidazol-

2-ylidene(1,4-naphthoquinone)
palladium(0) dimer, 96% (467220‑49‑1) 
[(C21H24N2)(C10H6O2)Pd]2; FW: 1138.00; 
orange‑red pwdr. 
air sensitive 
Note: Sold in collaboration with Umicore 
for research purposes only.  
Patent WO 2004014550, US 6,316,380 & 
EP 721 953 A1.

250mg
1g

Technical Notes:
1.	 Catalyst for Heck reactions in ionic liquids.
2.	 Catalyst for the cross-coupling of aryl diazonium salts.
3.	 Catalyst for the Kumada cross-coupling of alkyl chlorides.

R

Cl

R

R1+
R1Pd-carbene

NaOAc

nBu4NBr

Tech. Note (1)
Ref. (1)

R

N2BF4

R1

B(OH)2

R

R1

Pd-carbene
NaOAc

MeOH, 50 °C

Tech. Note (2)
Ref. (2)

MgBr

Cl+
4 mol% Pd

NMP, r.t.
1 h

Tech. Note (3)
Ref. (3)

References:
1.	 Org. Lett., 2002, 4, 3031
2.	 Chem. Eur. J., 2002, 8, 3901
3.	 J. Organomet. Chem., 2003, 687, 403

 
46-030846-0308

a

Bis[(trimethylsilyl)methyl]
(1,5-cyclooctadiene)palladium(II), 98% 
(225931‑80‑6) 
C16H34PdSi2; FW: 389.03; gray pwdr. 
air sensitive, (store cold)

Pd

SiMe3

SiMe3

	 250mg
	 1g

 

N

N Pd
O

O
Me

Me

Me

Me

Pd

O

O

N

N

Me

Me

Me

Me

Me

Me

Me

Me

46-0224
(continued)

[1,3-Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazol-2-ylidene]{2-[(dimethylamino-kN)
methyl]phenyl-kC}(pyridine)palladium (II) tetrafluoroborate, min. 97% PACC™ 
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PALLADIUM (Compounds)
46-026246-0262 Bis(tri-o-tolylphosphine)palladium(0), min. 98% (69861‑71‑8) 

C42H42P2Pd; FW: 715.15; yellow xtl. 
air sensitive, (store cold)

	 250mg
	 1g
	 5g

Technical Note:
1.	 Catalyst used in the palladium-catalyzed amination of aryl and heteroaryl tosylates at room temperature.

X

OTs

X

NHR

0.05-1mol% Pd[P(o-tol)3]2
0.05-1mol% CyPf-t-Bu

NaOt-Bu, toluene, 25°C

+ RNH2

X = CH, N

References:
1.	 J. Am. Chem. Soc., 2008, 130, 13848

 
96-5503 Buchwald Palladacycle Precatalyst Kit 1 

(Chloro-2-aminoethylphenyl- Palladacycles Gen. 1)
See page 325

96-5508 Buchwald Palladacycle Precatalyst Kit 3 
(Chloro- 2’-amino-1,1’-biphenyl-2-yl - Palladacycles Gen. 2)
See page 326

96-5505 Buchwald Palladacycle Precatalyst Kit 2a 
(Methanesulfonato-2’-amino-1,1’-biphenyl-2-yl- Palladacycles Gen. 3)
See page 327 

96-5506 Buchwald Palladacycle Precatalyst Kit 2b (Methanesulfonato-2’-amino-1,1’-
biphenyl-2-yl- Palladacycles Gen. 3)
See page 329 

96-5512 Buchwald Palladacycle Precatalyst Kit 4 (Methanesulfonato-2’-methylamino-1,1’-
biphenyl-2-yl- Palladacycles Gen. 4)
See page 331 

46-036746-0367 Chloro{[BrettPhos][2-(2-aminoethylphenyl]
palladium(II)]}/[BrettPhos] admixture 
(molar PdP/P = 1:1) 
white pwdr. 
Note: Patents:  US 6,395,916, US 6,307,087.

100mg
500mg

Technical Note:
1.	 See 46-0267.

 
46-043546-0435

a

Chloro(1-t-butylindenyl)[2-(dicyclohexylphosphino)-
2’,6’-dimethoxy-1,1’-biphenyl]palladium(II) 
(1779569‑07‑1) 
C39H52ClO2PPd; FW: 723.06; orange pwdr. 
Note: For research and development only. Not for use in 
humans.  Patents 62/061,319. US 6,395,916, 
US 6,307,087.  

	 100mg
	 500mg

Technical Note:
1.	 Catalyst used in the Suzuki cross-coupling of 3-chloroindazole or 

3-chlorobenzimidazole with arylboronic acids.

Tech. Note (1)

References:
1.	 ACS Catal., 2015, 5, 3680.

 

PdH2N Cl

PCy2

iPr

iPr

iPr

OMe

OMe

+ BrettPhos

Pd
tBu

OMe

MeO

PCy2

Cl
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PALLADIUM (Compounds)
46-044046-0440

a

Chloro(1-t-butylindenyl)[2-(dicyclohexylphosphino)-
2’,6’-di-i-propoxy-1,1’-biphenyl]palladium(II) 
(1779569‑08‑2) 
C43H58ClO2PPd; FW: 779.77; orange pwdr. 
Note: For research and development only. Not for use in 
humans.  Patents 62/061,319. US 6,395,916, 
US 6,307,087.  

	 100mg
	 500mg

Technical Note:
1.	 Catalyst used in the Buchwald-Hartwig cross-coupling of substituted 

aryl chlorides with secondary amines.

Cl
R

N
R R'

R"
+ H-N(R')(R")

0.5 mol% Pd-RuPhos
   0.5 mol% RuPhos

NaOtBu, THF
  85°C, 6 hrs

Tech. Note (1)

References:
1.	 ACS Catal., 2015, 5, 3680.

 
46-043746-0437

a

Chloro(1-t-butylindenyl)[2-(dicyclohexylphosphino)-
2’,4’,6’-tri-i-propyl-1,1’-biphenyl]palladium(II) 
(1779569‑06‑0) 
C46H64ClPPd  ; FW: 789.85; orange pwdr. 
Note: For research and development only. Not for use in 
humans.  Patents 62/061,319. US 6,395,916, 
US 6,307,087.  

	 100mg
	 500mg

Technical Notes:
1.	 Catalyst used in the α-arylation of ketones.
2.	 Catalyst used in the Suzuki cross-coupling of aryl chlorides with 

boronic acid-substituted benzofurans.

Ar CH3

O

Ar

O

Ar'+ Ar'Cl
1 mol% Pd-XPhos

KO tBu, MeOH / THF (1:1)
           60°C, 1 hour

Tech. Note (1)
Ref. (1)

Z

B(OH)2

ArCl +

Z

Ar

Z=O, S

1 mol% Pd-XPhos

K2CO3, MeOH / THF (2:1)
       RT or 40°C, 1 hour

Tech. Note (2)
Ref. (1)

References:
1.	 ACS Catal., 2015, 5, 3680.

 
46-081546-0815

a

Chloro(1-t-butylindenyl)[1,3-bis(2,6-di-i-
propylphenyl)imidazol-2-yl]palladium(II), 98% 
C40H41ClN2Pd; FW: 691.61; orange pwdr.

100mg
500mg

Technical Note:
1.	 Catalyst used in the Suzuki cross-coupling of aryl halides and aryl 

boronic acids.

Cl B(OH)2+ 0.2-1.0 mol% Pd-IPr

K2CO3, MeOH / THF (19:1)
                      RT

R R' R R'

Cl B(OH)2+
0.5 mol% Pd-IPr

KOtBu, MeOH / THF (19:1)
               RT, 2 hours

Tech. Note (1)

References:
1.	 ACS Catal., 2015, 5, 3680.

 

Pd
tBu

O(iPr)

(iPr)O

PCy2

Cl

Pd
tBu

iPr

iPr

PCy2

Cl

iPr

N

N

Pd

iPr

iPr
tBu

Cl

iPr

iPr
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PALLADIUM (Compounds)
46-086846-0868

a

Chloro(1-t-butylindenyl)palladium(II) dimer, 98% 
(1779569‑01‑5) 
C26H30Cl2Pd2; FW: 626.26; brown pwdr.

	 100mg
	 500mg

Technical Note:
1.	 Starting material used to prepare monomeric chloro(t-butylindenyl)

(ligand)palladium complexes.

Pd

C(CH3)3

(H3C)3C

Pd

Cl

Cl
+ 2 (L)

L
Pd

C(CH3)3

Cl

2 Tech. Note (1)
Ref. (1)

References:
1.	 ACS Catal., 2015, 5, 3680

 
46-036446-0364 Chloro{[t-BuXPhos][2-(2-aminoethylphenyl]

palladium(II)}/[t-BuXPhos] admixture 
(molar PdP/P = 1:1) 
white pwdr. 
Note: Patents:  US 6,395,916, US 6,307,087

100mg
500mg

Technical Note:
1.	 See 46-0264.

 
46-026446-0264 Chloro(2-di-t-butylphosphino-2’,4’,6’-tri-i-

propyl-1,1’-biphenyl)[2-(2-aminoethyl)phenyl] 
palladium(II), min. 98% 
[t-BuXPhos Palladacycle Gen. 1] (1142811‑12‑8) 
C37H55ClNPPd; FW: 686.69; white pwdr. 
Note: Patents:  US 6,395,916, US 6,307,087.  
Buchwald Palladacycle Precatalyst Kit 1 component.

	 100mg
	 500mg
	 2g
	 10g

Technical Notes:
1.	 Catalyst for cross-coupling reactions of electron-deficient 

anilines with aryl chlorides.
2.	 Catalyst for rapid C-N bond-forming process at low catalyst loading.
3.	 Catalyst for C-N cross-coupling reactions, at or below room temperature.
4.	 Efficient Pd-catalyzed amination reactions for heterocycle functionization.

EtO2C

NH2

+

Cl OMe 1 mol% Cat., K2CO3

t-BuOH, 1 h, 110 °C

EtO2C
H
N OMe Tech. Note (1)

Ref. (1)

NH2

F

+

Me

Cl

Me

0.1 mol% Cat., NaOt-Bu

dioxane, 10 min, 100 °C

H
N

F

Me

Me

Tech. Note (2)
Ref. (1)

OH

Cl

Bu2NH + 1 mol% Cat., LHMDS

dioxane, 7 h, rt OH

Bu2N
Tech. Note (3)
Ref. (1)

Pd

tBu

tBu

Pd
Cl

Cl

PdH2N Cl

P(tBu)2

iPr

iPr

iPr

+tBuXPhos

PdH2N Cl

P(tBu)2

iPr

iPr

iPr
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PALLADIUM (Compounds)

N
H

Y

Y

N
R2 R1

H

X
Pd/ligand

LiHMDS, THF
N
H

Y

Y

N

R1

R2

+ Tech. Note (4)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2008, 130, 6686
2.	 Org. Lett., 2010, 12, 4442

 
46-028346-0283 Chloro(2-dicyclohexylphosphino-2’,6’-dime-

thoxy-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl) 
palladium(II) min. 98% [SPhos Palladacycle Gen. 2] 
(1375325‑64‑6) 
C38H45ClNO2PPd; FW: 720.62; white pwdr. 
Note: Patents: US 6,395,916,  US 6,307,087.  
Buchwald Palladacycle Precatalyst Kit 3 component.

	 250mg
	 1g
	 5g
	 25g

Technical Note:
1.	 Palladium precatalyst for Suzuki-Miyaura coupling reactions.

EtO2C

NH2

+

Cl OMe 1 mol% Cat., K2CO3

t-BuOH, 1 h, 110 °C

EtO2C
H
N OMe Tech. Note (1)

Ref. (1)

NH2

F

+

Me

Cl

Me

0.1 mol% Cat., NaOt-Bu

dioxane, 10 min, 100 °C

H
N

F

Me

Me

Tech. Note (1)
Ref. (1)

OH

Cl

Bu2NH + 1 mol% Cat., LHMDS

dioxane, 7 h, rt OH

Bu2N
Tech. Note (1)
Ref. (1)

O

O

O
O

OCH3

Br O

O

O
O

OCH3

OCH3

OCH3

H3CO OCH3

SnBu3

Pd S-Phos Precat.
            KF
PhMe, 85°C, 61%

Tech. Note (1)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2010, 132, 14073
2.	 Org. Lett., 2013, 15, 5818

 
46-026946-0269 Chloro(2-dicyclohexylphosphino-2’,6’-dime-

thoxy-1,1’-biphenyl)[2-(2-aminoethylphenyl)]
palladium(II) methyl-t-butylether adduct, min. 98% 
[SPhos Palladacycle Gen. 1] (1028206‑58‑7) 
C34H45ClNO2PPd; FW: 672.57; white pwdr. 
Note: Patents:  US 6,395,916, US 6,307,087.  
Buchwald Palladacycle Precatalyst Kit 1 component.

	 250mg
	 1g
	 5g

Technical Note:
1.	 See 46-0268.

 

PdH2N Cl

OMe

OMe PCy2

PdH2N Cl

PCy2OMe

OMe

46-0264
(continued)

Chloro(2-di-t-butylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)[2-(2-aminoethyl)phenyl] 
palladium(II), min. 98% [t-BuXPhos Palladacycle Gen. 1] (1142811‑12‑8) 
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PALLADIUM (Compounds)
46-029246-0292 Chloro(2-dicyclohexylphosphino-3,6-

dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [BrettPhos Palladacycle Gen. 2] 
(1451002‑39‑3) 
C47H63ClNO2PPd; FW: 846.86; white pwdr. 
Note: Patents: US 6,395,916,  US 6,307,087.  
Buchwald Palladacycle Precatalyst Kit 3 component.

100mg
500mg

2g

Technical Notes:
1.	 Palladium precatalyst for fast Buchwald-Hartwig coupling 

reactions.
2.	 Suzuki-Miyaura coupling of chloropyrazoles with boronic acis.

EtO2C

NH2

+

Cl OMe 1 mol% Cat., K2CO3

t-BuOH, 1 h, 110 °C

EtO2C
H
N OMe Tech. Note (1)

Ref. (1)

NH2

F

+

Me

Cl

Me

0.1 mol% Cat., NaOt-Bu

dioxane, 10 min, 100 °C

H
N

F

Me

Me

Tech. Note (1)
Ref. (1)

OH

Cl

Bu2NH + 1 mol% Cat., LHMDS

dioxane, 7 h, rt OH

Bu2N
Tech. Note (1)
Ref. (1)

H2N N
H

N

Cl

H2N N
H

N

Ph

HN N
H

N

Ph

Ph

P2 (2mol%)

K3PO4 dioxana/H2O
     100 °C, 15 h

P3 (1.5 mol%)
        PhBr

NaOt-Bu, dioxane
    100 °C, 15 h

95% 86%

PhB(OH)2 Tech. Note (1)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2010, 132, 14073
2.	 J. Am. Chem. Soc., 2013, 135, 12879

 
46-026746-0267 Chloro[2-(dicyclohexylphosphino)-3,6-di-

methoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl]
[2-(2-aminoethyl)phenyl]palladium(II), min. 98% 
[BrettPhos Palladacycle Gen. 1] (1148148‑01‑9) 
C43H63ClNO2PPd; FW: 798.81; white pwdr. 
Note: Patents US 6,395,916, US 6,307,087.  
Buchwald Palladacycle Precatalyst Kit 1 component.

	 100mg
	 500mg
	 2g
	 10g

Technical Notes:
1.	 Catalyst for cross-coupling reactions using aryl mesylates with 

electron-deficient anilines.
2.	 Catalyst for rapid C-N bond-forming processes at low catalyst 

loading.
3.	 Cross-coupling of 3-Bromo-2-aminopyridine with primary amines.

H2NAr'+ ArN(H)Ar'ArOMs
1 mole% Pd, 1 mole% ligand

K2CO3. t-BuOH, 110°C

Tech. Note (1)
Ref. (1)

PdH2N Cl

PCy2

iPr

iPr

iPr

OMe

MeO

PdH2N Cl

PCy2

iPr

iPr

iPr

OMe

OMe
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PALLADIUM (Compounds)

H2NAr'+ ArN(H)Ar'ArCl

NaOt-Bu, Bu2O, 80-110 °C, 1 h

   0.01-0.05 mol% Pd
0.01-0.05 mol% ligand Tech. Note (2)

Ref. (1)

N

Br

NH2 N

N

NH2

R

HBrettPhos Palladacycle

LiHMDS (4 mol%), THF
               65°C

Tech. Note (3)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2008, 130, 13552
2.	 Org. Lett., 2011, 13, 1984

 
46-023246-0232 Chloro[2-(dicyclohexylphosphino)-2’-(N,N-

dimethylamino)-1,1’-biphenyl](2’-amino-1,1’-biphenyl-
2-yl)palladium(II), min. 98% [DavePhos Palladacycle 
Gen. 2] 
C38H46ClN2PPd; FW: 703.63; white pwdr. 
Note: Patents: US 6,395,916, US 6,307,087. PdH2N Cl

PCy2Me2N

250mg
1g

 
46-028646-0286 Chloro(2-dicyclohexylphosphino-2’,6’-di-i-prop-

oxy-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% [RuPhos Palladacycle Gen. 2] 
(1375325‑68‑0) 
C42H53ClNO2PPd; FW: 776.72; white pwdr. 
Note: Patents: US 6,395,916,  US 6,307,087.  Buchwald 
Palladacycle Precatalyst Kit 3 component.

250mg
1g
5g

Technical Note:
1.	 Palladium precatalyst for Suzuki-Miyaura coupling reactions.

EtO2C

NH2

+

Cl OMe 1 mol% Cat., K2CO3

t-BuOH, 1 h, 110 °C

EtO2C
H
N OMe Tech. Note (1)

Ref. (1)

NH2

F

+

Me

Cl

Me

0.1 mol% Cat., NaOt-Bu

dioxane, 10 min, 100 °C

H
N

F

Me

Me

Tech. Note (1)
Ref. (1)

OH

Cl

Bu2NH + 1 mol% Cat., LHMDS

dioxane, 7 h, rt OH

Bu2N
Tech. Note (1)
Ref. (1)

References:
1.	 J. Am. Chem. Soc., 2010, 132, 14073

 

PdH2N Cl

PCy2O(iPr)

O(iPr)

46-0267
(continued)

Chloro[2-(dicyclohexylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl][2-(2-
aminoethyl)phenyl]palladium(II), min. 98% [BrettPhos Palladacycle Gen. 1] (1148148‑01‑9) 
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PALLADIUM (Compounds)
46-026646-0266 Chloro(2-dicyclohexylphosphino-2’,6’-di-i-prop-

oxy-1,1’-biphenyl)[2-(2-aminoethylphenyl)]palla-
dium(II),  methyl-t-butylether adduct, min. 98% 
[RuPhos Palladacycle Gen. 1] (1028206‑60‑1) 
C38H53ClNO2PPd; FW: 728.68; off‑white to beige pwdr. 
Note: Patents:  US 6,395,916, US 6,307,087.  
Buchwald Palladacycle Precatalyst Kit 1 component.

	 100mg
	 500mg
	 2g
	 10g

Technical Notes:
1.	 Catalyst used in the thermal dehydrogenative Diels-Alder reaction 

of styrenes.
2.	 Catalyst used for the CN-cross coupling reactions of 3-halo-2-

aminopyridines.
3.	 Catalyst used for the domino reaction of two aryl iodides, involving two C-H functionizations.

Cl

Ac

1. Microwave

2. [Pd], HNMe2
Me2N

Ac

Tech. Note (1)
Ref. (1)

N

X

NH2

N
R1 R2

LiHMDC, THF
N

N

NH2

R1

R2

+

H

Palladium complex Tech. Note (2)

I

H

H

I

O
H2C

Rz

Rx Ry

O

Ry

Rx

Rz

+
Pd complex (3 mol%)

Tech. Note (3)
Ref. (3)

References:
1.	 Org. Lett., 2012, 14, 4430
2.	 Org. Lett., 2011, 13, 1984
3.	 Angew. Chem. Int. Ed., 2014, 53, 5147

 
46-028146-0281 Chloro(2-dicyclohexylphosphino-2’,4’,6’-tri-i-pro-

pyl-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl) 
palladium(II), min. 98% [XPhos Palladacycle Gen. 2] 
(1310584‑14‑5) 
C45H59ClNPPd; FW: 786.80; white pwdr. 
Note: Patents: US 6,395,916, US 6,307,087.  
Buchwald Palladacycle Precatalyst Kit 3 component.

250mg
1g
5g

25g

Technical Note:
1.	 Palladium precatalyst for Buchwald/Hartwig coupling reactions.

EtO2C

NH2

+

Cl OMe 1 mol% Cat., K2CO3

t-BuOH, 1 h, 110 °C

EtO2C
H
N OMe Tech. Note (1)

Ref. (1)

PdH2N Cl

PCy2O(iPr)

O(iPr)

PdH2N Cl

PCy2

iPr

iPr

iPr
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PALLADIUM (Compounds)

NH2

F

+

Me

Cl

Me

0.1 mol% Cat., NaOt-Bu

dioxane, 10 min, 100 °C

H
N

F

Me

Me

Tech. Note (1)
Ref. (1)

OH

Cl

Bu2NH + 1 mol% Cat., LHMDS

dioxane, 7 h, rt OH

Bu2N
Tech. Note (1)
Ref. (1)

Cl

F3KB N
n-Bu

Boc

N
n-Bu

Boc

PdXPhos, Cs2CO3

  toluene/H2O 4:1

85°, 3 h

+

91% yield

Tech. Note (1)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2010, 132, 14073
2.	 Org. Lett., 2013, 15, 5818

 
46-026846-0268 Chloro(2-dicyclohexylphosphino-2’,4’,6’-tri-i-

propyl-1,1’-biphenyl)[2-(2-aminoethyl)phenyl] 
palladium(II) methyl-t-butylether adduct, min. 98% 
[XPhos Palladacycle Gen. 1] (1028206‑56‑5) 
C41H59ClNPPd; FW: 738.76; white pwdr. 
Note: Patents: US 6,395,916,  US 6,307,087.  
Buchwald Palladacycle Precatalyst Kit 1 component.

250mg
1g
5g

25g

Technical Notes:
1.	 Catalyst for cross-coupling reactions of electron-deficient anilines 

with aryl chlorides.
2.	 Catalyst for rapid C-N bond-forming process at low catalyst 

loading.
3.	 Catalyst for C-N cross-coupling reactions, at or below room temperature.
4.	 Catalyst for the synthesis of tetracyclic indoles via intermolecular α-arylation of ketones.
5.	 Catalyst for the cross-coupling of benzyl chlorides with cyclopropanol-derived ketone homoenolates

EtO2C

NH2

+

Cl OMe 1 mol% Cat., K2CO3

t-BuOH, 1 h, 110 °C

EtO2C
H
N OMe Tech. Note (1)

Ref. (1)

NH2

F

+

Me

Cl

Me

0.1 mol% Cat., NaOt-Bu

dioxane, 10 min, 100 °C

H
N

F

Me

Me

Tech. Note (2)
Ref. (1)

OH

Cl

Bu2NH + 1 mol% Cat., LHMDS

dioxane, 7 h, rt OH

Bu2N
Tech. Note (3)
Ref. (1)

PdH2N Cl

PCy2

iPr

iPr

iPr

46-0281
(continued)

Chloro(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl) 
palladium(II), min. 98% [XPhos Palladacycle Gen. 2] (1310584‑14‑5) 
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PALLADIUM (Compounds)

N

B O
O

Bn
X

R

O

N

Bn

Cl Cl
R

O

N

Bn

+
Pd(PPh3)4, K3PO4

toluene, 90°C, 4 h

       XPhos precat.
NaOtBu, 1,4-dioxane

80°C, 1 h

R

O

Tech. Note (4)
Ref. (2)

N

Bn

Cl
B

O
O

X

O

R

N

R

O

Bn

Aryl
Heteroaryl
CycloalkenylH

Alkyl
Aryl
Heteroaryl

+

1. Suzuki
Coupling

2.  (alpha)-arylation
     of ketone

Tech. Note (4)
Ref. (2)

Tech. Note (5)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2008, 130, 6686.
2.	 J. Org. Chem., 2012, 77, 4123.
3.	 Org. Lett., 2014, 16, 5854.

 
46-034246-0342 Chloro{[4-(N,N-dimethylamino)phenyl]di-t-bu-

tylphosphino}(2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% 
[Amphos Palladacycle Gen. 2] 
C28H38ClN2PPd; FW: 575.46; beige to tan pwdr. 
Note: Patents: US 6,395,916,  US 6,307,087

	 250mg
	 1g

Technical Note:
1.	 See 15-1242.

 
46-095546-0955 Chloro[9,9-dimethyl-4,5-bis(diphenylphosphino)

xanthene][2’-amino-1,1’-biphenyl]palladium(II) 
dichloromethane adduct, min. 98% 
[Xantphos Palladacycle Gen. 2] (1375325‑77‑1) 
C51H42ClNOP2Pd; FW: 888.71; pale yellow pwdr. 
Note: Patents: US 6,395,916,  US 6,307,087. 

	 500mg
	 2g

Technical Note:
1.	 See 15-1242.

 

PdH2N Cl

P(tBu)2

Me2N

PdH2N Cl

PPh2

O

MeMe

PPh2

46-0268
(continued)

Chloro(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)[2-(2-aminoethyl)
phenyl] palladium(II) methyl-t-butylether adduct, min. 98% [XPhos Palladacycle Gen. 1] 
(1028206‑56‑5) 
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PALLADIUM (Compounds)
46-027046-0270 Chloro(di-2-norbornylphosphino)(2’-dimethyl-

amino-1,1’-biphenyl-2-yl)palladium(II), min. 97% 
(359803‑53‑5) 
[C12H8N(CH3)2]PdCl[HP(C7H11)2]; FW: 560.45; 
beige pwdr.; m.p. ~165° dec. 
Note: Sold in collaboration with Solvias for research 
purposes only.

Pd
N

P H

Cl

Me
Me

250mg
1g
5g

Technical Note:
1.	 A new, air and moisture-stable, palladium catalyst useful in a broad scope of C-C and C-N coupling 

reactions.  The highly-active catalyst can tolerate substrates containing a wide variety of functional groups 
such as alkyls, alkoxides, ketones, aldehydes, esters, amines, trifluoromethyl and nitro groups.

Cl

OMe B(OH)2
OMe

GC yield: 95%

Pd catalyst / K3PO4

100o C / dioxane
+

Cl

Me

OBu

O

Me

O OBu

Pd catalyst / Na2CO3

140o C / DMA
+

GC yield: 97%

Cl

Me

O

Me

O
Pd catalyst / NaOt-Bu

110o C / toluene

GC yield: 97%
Isolated yield: 80%

+

Cl

Me

N
H Me

N
Me

Me

Pd catalyst / NaOt-Bu

110o C / toluene
+

GC yield: 96%
Isolated yield: 85%

References:
1.	 Solvias A.-G., EP1132361
2.	 Angew. Chem. Int. Ed., 2002, 41, 3668

 
46-027246-0272 Chloro(di-2-norbornylphosphino)(2-dimethyl

aminomethylferrocen-1-yl)palladium(II), min. 97% 
(614753‑51‑4) 
C27H39ClFeNPPd; FW: 606.31; beige pwdr. 
Note: Sold in collaboration with Solvias for research 
purposes only.  EP 1132361 (B1), 2001.

250mg
1g
5g

Technical Notes:
1.	 Efficient catalyst for the amination of aryl chlorides
2.	 Catalyst used for the efficient synthesis of substituted biaryl anilines and biaryl phenols.
3.	 Catalyst used for the direct vinylation, and difluorovinylation, of arylboronic acids.
4.	 Catalyst used in the Heck coupling of vinyl phosphates.

Fe
N

Me

Me

P
H

Pd

Cl
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PALLADIUM (Compounds)

R

Cl

R

N

R

H+

R
N

R

R

0.5 mol% cat.
NaOBu,

dioxane 110 °C

Tech. Note (1)
Ref. (1)

X

R1

R2

R3

R1

R2    Pd catalyst
2M K3PO4 or KF
Dioxane or THF

X = Cl or Br
R1= NH2 or OH
R2= COOMe, CONH2, CN or Alkyl group
R3= Aryl, Heteroaryl

Tech. Note (2)
Ref. (2)

X

R

B(OH)2 X

R

X

R
F

F

OTs

OTs

F

F

Ligand (5%)

Pd2dba3 (2.5%)
    PCy3 (5%)

Tech. Note (3)
Ref. (3)

O

C
NHt-Bu

Ot-Bu

t-Bu C
NHt-Bu

O

C
NHt-Bu

O

t-Bu

+

"Pd" (5 mol%)
Ligand (10 mol%)

LiCl (1 equiv.)
Cy2NMe (2 equiv.)

Solvent, 100 °C

+P

O
OPh

OPh
Tech. Note (4)
Ref. (4)

References:
1.	 Synlett., 2004, 14, 2549
2.	 Tetrahedron Lett., 2005, 46, 1779
3.	 J. Org. Chem., 2008, 73, 3404
4.	 J. Am. Chem. Soc., 2007, 129, 6931

 
46-105046-1050

a

Chloro{2-[1-(N-methoxy)iminoethyl]phenyl}
{[1,3-bis(2,6-di-i-propylphenyl]imid-
zole-2-ylidene}palladium(II) (1511859‑41‑8) 
C36H46ClN3OPd; FW: 678.64; pale yellow pwdr.

	 50mg
	 250mg

Technical Note:
1.	 Extremely active palladium catalyst for Suzuki-Miyaura 

coupling of aryl chlorides.

Ar-Cl + Ar'B(OH)2 Ar Ar'
Pd cat. (0.005-0.05 mol%), 80°

KOH (1.5 equiv), iPrOH-H2O

Tech. Note (1)
Ref. (1)

References:
1.	 Tetrahedron Lett., 2014, 55, 3278

 

Pd

NN

N

Me

Cl OMe

iPr

iPr

iPr

iPr

46-0272
(continued)

Chloro(di-2-norbornylphosphino)(2-dimethylaminomethylferrocen-1-yl)palladium(II), min. 97% 
(614753‑51‑4) 
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PALLADIUM (Compounds)
46-105846-1058

a

Chloro{2-[(1-(N-phenyl)iminoethyl]phenyl}
{[1,3-bis(2,6-di-i-propylphenyl]imid-
zole-2-ylidene}palladium(II) (1905460‑13‑0) 
C41H48ClN3Pd; FW: 724.71; pale yellow pwdr.

	 50mg
	 250mg

Technical Note:
1.	 Extremely active palladium catalyst for Suzuki-Miyaura 

coupling of aryl chlorides.

Ar-Cl + Ar'B(OH)2 Ar Ar'
Pd cat. (0.005-0.05 mol%), 80°

KOH (1.5 equiv), iPrOH-H2O

Tech. Note (1)
Ref. (1)

References:
1.	 Tetrahedron Lett., 2014, 55, 3278

 
46-029846-0298

a

Chloro[(1,2,3-η)-1-phenyl-2-propen-1-
yl]-{[1,3-bis[2,6-bis(diphenylmethyl)-4-
methylphenyl]-2H-imidazol-2-ylidene}
palladium(II), min. 97% (1380314‑24‑8) 
C78H65ClN2Pd; FW: 1172.24; yellow pwdr.

100mg
500mg

Technical Notes:
1.	 Buchwald-Hartwig cross-coupling of aryl compounds.
2.	 Preparation of tetra-ortho-substituted biaryls by Suzuki-

Miyaura cross-coupling.
3.	 Direct S-arylation of unactivated arylsulfoxides.

ArCl + RR'NH ArNRR'

[Pd(IPr*)(cin)Cl] (0.05 mol%),
KOt-Am (1.1 eq),

Toluene, 110 °C, 2 h
18 Examples
58-97% yield

(1.1 eq)

Tech. Note (1)
Ref. (1)

ArX + Ar'B(OH)2 Ar Ar'

[Pd(IPr*)(cin)Cl]  (1 mol%),
KOH (3 eq),

DME (0.5 M), 
rt, 18 Examples

67-99% yield
X = Br,

Cl
(2 eq)

Tech. Note (2)
Ref. (2)

ArX +
O
S

R

O
S

Ar R

22 Examples
34-82% yield

(2 eq)
X = Cl, Br

R = phenyl, tolyl, naphtyl, anisyl.

[Pd(IPr*)(cin)Cl] (5 mol%),
KOt-Am (3 eq),

Dioxane (1 M),
110 °C, 20 h

Tech. Note (3)
Ref. (3)

References:
1.	 (a) For tertiary amines: Adv. Synth. Catal., 2012, 354, 1897, (b) For, secondary amines, RSC Advances, 

2013, 3, 3840
2.	 Chem. Eur. J., 2012, 18, 4517
3.	 ACS Catal., 2013, 3, 2190

 

Pd

NN

N

Me

Cl Ph

iPr

iPr

iPr

iPr

Pd

NN

Ph
Ph

Ph
Ph Ph

Ph

Ph
Ph

Ph

MeMe

Cl
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PALLADIUM (Compounds)
46-027446-0274 Chloro[(1,2,3-η)-3-phenyl-2-propenyl]

[1,3-bis(2,6-di-i-propylphenyl)-4,5-dihydro-
imidazol-2-ylidene]palladium(II), min. 97% 
(884879‑24‑7) 
C36H47ClN2Pd; yellow microxtls. 
Note: Sold in collaboration with Umicore.  
WO 2004014550, US 6,316,380, EP 721 953 A1.

Pd

NN

iPr

iPr iPr

iPr

Cl

Ph

250mg
1g

Technical Note:
1.	 Catalyst used for the room temperature Buchwald-Hartwig amination of hindered aryl chlorides.

Cl H2N
H
N+

(SIPr)Pd(cin)Cl
0.1 mole%

KO-t-Bu, 22 hr 25°C
98% yield

References:
1.	 J. Am. Chem. Soc.,  2006, 128, 4101
2.	 Chem. Eur. J., 2006, 12, 5142

 
46-027646-0276 Chloro[(1,2,3-η)-3-phenyl-2-propenyl]

[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-
ylidene]palladium(II), min. 97% (884879‑23‑6) 
C36H45ClN2Pd; FW: 647.65; yellow microxtls. 
Note: Sold in collaboration with Umicore for 
research purposes only.  WO 2004014550 
US 6,316,380, EP 721 953 A1.

250mg
1g

Technical Notes:
1.	 Catalyst used for room temperature Suzuki-Miyaura couplings.
2.	 Catalyst used for rapid, room temperature Buchwald-Hartwig 

and Suzuki-Miyaura coupling reactions. Tech Note (1) Ref. (1,2) Tech Note (2) Ref. (3)

  Pd cat.  Et3N

1-2% PTS in H2O, rt
       15 min - 24 h

X

R

X = I, Br, Cl, OTf
      O3SC8F17

R

R'

+

(HO)2B

R'

78-100%

Tech. Note (1)
Ref. (1,2)

N
  Pd cat.[50ppm to 1 mol%]

KOtBu tech. iPrOH
        rt - 80°C

X

X = Br, Cl

N
R

+

(HO)2B

R Tech. Note (2)
Ref. (3)

References:
1.	 Org. Lett., 2008, 10, 1333
2.	 J. Am. Chem. Soc., 2006, 128, 4101
3.	 Chem. Eur. J., 2006, 12, 5142

 
46-036646-0366 Chloro{[RuPhos][2-(2-aminoethylphenyl]

palladium(II)}/[RuPhos] admixture 
(molar PdP/P = 1:1) 
white pwdr. 
Note: Patents: US 6,395,916, US 6,307,087

100mg
500mg

Technical Note:
1.	 See 46-0266.

 

Pd

NN

iPr

iPr iPr
Cl

Ph

iPr

PdH2N Cl

PCy2O(iPr)

O(iPr)

+ RuPhos
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PALLADIUM (Compounds)
46-036946-0369 Chloro{[S-Phos][2-(2-aminoethylphenyl]palladium(II)}

[S-Phos] admixture (molar PdP/P = 1:1) 
white pwdr. 
Note: Patents:  US 6,395,916, US 6,307,087.

250mg
1g

Technical Note:
1.	 See 46-0269.

 
46-036846-0368 Chloro{[X-Phos][2-(2-aminoethylphenyl]

palladium(II)}/[X-Phos] admixture 
(molar PdP/P = 1:1) 
white pwdr. 
Note: Patents:  US 6,395,916 US 6,307,087.

250mg
1g

Technical Note:
1.	 See 46-0268.

 
46-002846-0028

a

Chloro(tri-t-butylphosphine)(2’-amino-1,1’-biphenyl-2-
yl)palladium(II), min. 98% (1375325‑71‑5) 
C24H37ClNPPd; FW: 512.40; yellow pwdr.; m.p. 158-160°

	 250mg
	 1g
	 5g

Technical Note:
1.	 Catalyst for the Suzuki Coupling of brominated 

2,1-borazaronaphthalenes and potassium organotrifluoroborates

B
N

Br

R2
R1

+ (Het)ArBF3K

>20 Brominated Azaborines
R1 = H, alkyl
R2 = alkyl, aryl, heteroaryl

t-Bu3P-Pd-G2 (1 mol%)
Cs2CO3 (3 equiv)

1:1 CPME/H2O, 0.5 M
60°C, 18 h

B
N

(Het)Ar

R2
R1

Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem. 2014, 79, 6663

 
46-028546-0285 Cyclopentadienyl[(1,2,3-n)-1-phenyl-2-propenyl]

palladium(II), 98% (105333‑10‑6) 
C14H14Pd; FW: 288.68; purple‑red xtl. 
air sensitive, (store cold)

	 100mg
	 500mg

Technical Note:
1.	 A superior precursor for the preparation of palladium(0)-based cross-coupling and other catalytic reactions.

References:
1.	 J. Org. Chem., 2009, 74, 6674

 
46-025746-0257

a

Diacetato[1,3-bis(diphenylphosphino)propane]
palladium(II), 99% (149796‑59‑8) 
C31H32O4P2Pd; FW: 636.95; yellow‑brown solid 
moisture sensitive

	 250mg
	 1g

Technical Notes:
1.	 Catalyst used for the copolymerization of ethene with carbon 

monoxide.
2.	 Catalyst used in the Heck reactions of vinyl ethers.

Tech. Note (1)
Ref. (1)

PdH2N Cl

PCy2OMe

OMe

+ SPhos

PdH2N Cl

P(Cy)2

iPr

iPr

iPr

+ XPhos

PdH2N Cl

P(tBu)3

Ph

Pd

P

Pd

OC(O)Me

OC(O)Me

Ph

Ph
Ph

Ph

P
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PALLADIUM (Compounds)

X

+ OBu

OBu

OBu
+

 Pd cat.
MeCy2N

dioxane

(2.1):(1.2) < 1:99

(2,1) (1,2)

5 hr (80°C)

Tech. Note (2)
Ref. (2)

References:
1.	 Mod. Res. in Catal., 2013, 2, 93.
2.	 J. Am. Chem. Soc., 2010, 132, 79. 

 
46-029046-0290 trans-Di(µ-acetato)

bis[o-(di-o-tolylphosphino)
benzyl]dipalladium(II), 97+% 
[cataCXium® C] (172418‑32‑5) 
C21H20PPd(C2H3O2)2PdPC21H20; 
FW: 937.65; yellow xtl. 
Note: Sold in collaboration with 
Solvias for research purposes.  
German Patent No. 4421753 
granted to Solvias.  Solvias 
cataCXium® Ligand Kit component.

Pd
P

o-tolyl o-tolyl
Me

O O

Me

O O

Pd
P

o-tolylo-tolyl

250mg
1g
5g

Technical Note:
1.	 Heck olefination of haloarenes.

X
R

R1

R1

R[Pd]

Base

Base = N(C2H5)3, K2CO3, NaOAcX= Cl, Br

+

Ref. (1)

O

O Br

N O

O
N

H

4 mol% [Pd]

2.0 equiv Bu4NOAc
81%

Ref. (2)

Br H

MeOt-Bu

H
MeO

H

MeOt-Bu

HH
MeO

4 mol% [Pd]

Bu4NOAc
99%

Ref. (3)

R
Br + HN

R'

R''

5% [Pd], 50% Mo(CO)6

mw, 10 min, H2O

R O

N
R''

R' Ref. (4)

References:
1.	 Angew. Chem. Int. Ed., 1995, 34, 1844
2.	 J. Am. Chem. Soc., 1999, 121, 10264
3.	 J. Am. Chem. Soc., 1998, 120, 8971
4.	 Org. Lett., 2005, 7, 3327

 
46-150046-1500 Di(acetato)dicyclohexyl

phenylphosphinepalladium (II) (~5% Pd) 
polymer-bound FibreCat™ 
orange‑brown, fibrous solid 
Note: Limited quantities available.

	 1g
	 5g

Technical Note:
1.	 Useful in the coupling of less active aryl chlorides with 

boronic acids.
 

P
Pd

O

O
Me

O
C Me

O

Cy

Cy

46-0257
(continued)

Diacetato[1,3-bis(diphenylphosphino)propane]palladium(II), 99% (149796‑59‑8) 
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PALLADIUM (Compounds)
46-018046-0180 Dibenzylideneacetonepalladium(0) 

1,3,5,7-tetramethyl-2,4,6-trioxa-8-
phosphaadamantane-8- ethyl Silica 
(PhosphonicS PAPd2r) 
pale green solid 
Note: Sold in collaboration with PhosphonicS Ltd. 
for research purposes only.

O

O

O P

Pd(dba) 	 500mg
	 2g

Particle size range: 60-200 microns
Palladium loading: 0.01 to 0.03  mmol/g
Technical Note:

1.	 Immobilized palladium heterogeneous catalyst successfully utilized in typical Suzuki and Heck reactions.  
The catalyst is effective for a wide range of substrates yielding coupled products in high yield.  The catalyst 
can be simply filtered off and reused over several cycles, with no apparent loss in activity.  Typical reactions 
using the homogeneous version of dibenzylideneacetonepalladium(0) phosphaadamantane can be found in 
Org. Lett. 2003, 5, 6, Tetrahedron Lett., 2004, 45, 8319 and J.Org.Chem., 2004, 69, 5082.

 
46-035546-0355 Di-µ-bromobis(tri-t-butylphosphino)

dipalladium(I) (185812‑86‑6) 
Pd2Br2[P(C4H9)3]2; FW: 777.28; dark‑green xtl. 
air sensitive, moisture sensitive, (store cold)

Pd
Br

Pd
Br

P(tBu)3(tBu)3P

100mg
500mg

2g

Technical Notes:
1.	 Palladium catalyst for rapid room temperature coupling of unactivated hindered aryl bromides with 

arylboronic acids.
2.	 Aryl bromide - silyl ketene acetal coupling.
3.	 Catalyst for intermolecular α-arylation of zinc amide enolates.
4.	 Catalyst for α-vinylation of carbonyl compounds.
5.	 Catalyst for thiol coupling of heteroaromatic aryl bromides.

MeMe Br + PhB(OH)2

{[P(t-Bu)3]PdBr}2
0.5 mol%

KOH, THF, 15 min, RT
95%

Tech. Note (1)
Ref. (1,2)

ArBr
Me

R1 OTMS

OR2

Ar

Me
R1 OR2

O

+
{[P(t-Bu)3]PdBr}2 Tech. Note (2)

Ref. (3)

Me

X
Me

NMe2

O
Me

Ar
Me

NMe2

OZn*

THF, RT
30 min

{[P(t-Bu)3]PdBr}2
ArBr

THF/PhMe = 2/8

Tech. Note (3)
Ref. (4)

N
H

Me

O R1

X
R2

R3

+

{[P(t-Bu)3]PdBr}2
LHMDS

toluene 80 ºC, 24 h

N
H

O

MeR1
R2

R3

X = Br, OTf, OTs

Tech. Note (4)
Ref. (5)

HS S

N
H

N
H MeMe

Br
KH 1.1 equiv
ZnCl2 0.64 equiv

{[P(t-Bu)3]PdBr}2
0.5 mol%
THF, 99%

+ Tech. Note (5)
Ref. (6)

References:
1.	 J. Org. Chem., 2003, 68, 1163
2.	 J. Org. Chem., 2003, 68, 2861
3.	 J. Am. Chem. Soc., 2003, 125, 11176
4.	 J. Am. Chem. Soc., 2006, 128, 4976
5.	 Org. Lett., 2007, 9, 4343
6.	 J. Org. Chem., 2009, 74, 4005
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PALLADIUM (Compounds)
46-037046-0370 Dichlorobis(acetonitrile)palladium(II), 99% (14592‑56‑4) 

PdCl2(CH3CN)2; FW: 259.41; orange pwdr.
	 1g
	 5g

Technical Notes:
1.	 Catalyst for the cyclization of δ-acetylenic carboxylic acids to butenolides.
2.	 Catalyst for the aza-Michael reaction of carbamates with enones.
3.	 Catalyst for the rearrangement of allylic imidates to allylic amides.
4.	 Catalyst for the Nazarov cyclization of α-alkoxy dienones.
5.	 Catalyst for the diamination of conjugated dienes.
6.	 Three component Michael addition, cyclization, cross-coupling reaction.
7.	 C-H activation of indoles.
8.	 Catalyst used for the direct C-H arylation of isoxazoles at the 5 position.

R
CO2H O OR

H Tech. Note (1)
Ref. (1)

Ph

O
Me

RO NH2

O

Ph

O
Me

HN OR

O

+
Pd(MeCN)2Cl2 Tech. Note (2)

Ref. (2)

NBz2

O

Ph

n-Bu

Me

n-Bu
Me

NBz2

Ph

O

Bz =

Pd(MeCN)2Cl2

Tech. Note (3)
Ref. (3)

Ph

H3C

O

OEt

Ph

H3C

OH

OPd(MeCN)2Cl2 Tech. Note (4)
Ref. (4)

Ph
EtHN NHEt

O NEtEtN

Ph

O

Pd(MeCN)2Cl2

benzoquinone
+ Tech. Note (5)

Ref. (5)

Me

O

Ph

Ph

Cl

O

Ph

Me Ph

CO2MeMeO2C

MeO

O

OMe

O
+ +

Pd(MeCN)2Cl2 5 mol%
K2CO3 4 equiv

CH3CN, RT, 91%

Tech. Note (6)
Ref. (6)

N

t-Bu
O

Cl
HOOC

NO2

N

t-Bu
O

Cl
NO2

+

Pd(MeCN)2Cl2 20 mol%
Ag2CO3 2 equiv

DMSO, 110 ºC, 76%

Tech. Note (7)
Ref. (7)

Pd(MeCN)2Cl2 10 mol%
Cu(OAc)2•H2O 1 equiv

DMA, 110 ºC, 70%

Et
H

O

N
S

O O

N N
Me

CHO

PyO2S

+ Tech. Note (7)
Ref. (8)
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PALLADIUM (Compounds)

N
O

R1 R2

H

X

FG
F
G

N
O

R1 R2

3 4

5

+

[PdCl2(MeCN)2]-(5 mol%)
DPPBz (10 mol%)

AgF (2 equiv)
DMA, 100 °C, 24 h

Tech. Note (8)
Ref. (9)

References:
1.	 J. Am. Chem. Soc., 1986, 108, 2753.
2.	 Org. Lett., 2001, 3, 25.
3.	 J. Org. Chem., 1997, 62, 2288.
4.	 Org. Lett., 2003, 5, 4927.
5.	 J. Am. Chem. Soc., 2005, 127, 7308.
6.	 Angew. Chem. Int. Ed., 2008, 47, 1903.
7.	 Org. Lett., 2009, 11, 5506.
8.	 Angew. Chem. Int. Ed., 2009, 48, 6511.
9.	 Angew. Chem. Int. Ed., 2015, 54, 9572.

 
46-040046-0400 Dichlorobis(benzonitrile)palladium(II), 99% (14220‑64‑5) 

PdCl2(C6H5CN)2; FW: 383.55; yellow to orange pwdr.; m.p. 129-130° 
Note: Palladium Kit component.

	 1g
	 5g

Technical Notes:
1.	 Catalyst for the cyclization of δ-acetylenic carboxylic acids to butenolides.
2.	 Catalyst for the aza-Michael reaction of carbamates with enones.
3.	 Catalyst for the rearrangement of allylic imidates to allylic amides.
4.	 Catalyst for the Nazarov cyclization of α-alkoxy dienones.
5.	 Catalyst for the diamination of conjugated dienes.
6.	 Three component Michael addition, cyclization, cross-coupling reaction.
7.	 C-H activation of indoles.

R
CO2H O OR

H Tech. Note (1)
Ref. (1)

Ph

O
Me

RO NH2

O

Ph

O
Me

HN OR

O

+
Pd(PhCN)2Cl2 Tech. Note (2)

Ref. (2)

NBz

O

Ph

n-Bu

Me

n-Bu
Me

NBz2

Ph

O

Bz =

Pd(PhCN)2Cl2

Tech. Note (3)
Ref. (3)

Ph

H3C

O

OEt

Ph

H3C

OH

OPd(PhCN)2Cl2 Tech. Note (4)
Ref. (4)

Ph
EtHN NHEt

O NEtEtN

Ph

O

Pd(PhCN)2Cl2

benzoquinone
+ Tech. Note (5)

Ref. (5)

Me

O

Ph

Ph

Cl

O

Ph

Me Ph

CO2Me
MeO2C

MeO

O

OMe

O
+ +

Pd(PhCN)2Cl2 5 mol%
K2CO3 4 equiv

CH3CN, RT, 91%

Tech. Note (6)
Ref. (6)

46-0370
(continued)

Dichlorobis(acetonitrile)palladium(II), 99% (14592‑56‑4)
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PALLADIUM (Compounds)

N

t-Bu
O

Cl
HOOC

NO2

N

t-Bu
O

Cl
NO2

+

Pd(PhCN)2Cl2 20 mol%
Ag2CO3 2 equiv

DMSO, 110 ºC, 76%

Tech. Note (7)
Ref. (7)

Pd(PhCN)2Cl2 10 mol%
Cu(OAc)2•H2O 1 equiv

DMA, 110 ºC, 70%

Et
H

O

N
S

O O

N N
Me

CHO

PyO2S

+ Tech. Note (7)
Ref. (8)

References:
1.	 J. Am. Chem. Soc., 1986, 108, 2753
2.	 Org. Lett., 2001, 3, 25
3.	 J. Org. Chem., 1997, 62, 2288
4.	 Org. Lett., 2003, 5, 4927
5.	 J. Am. Chem. Soc., 2005, 127, 7308
6.	 Angew. Chem. Int. Ed., 2008, 47, 1903
7.	 Org. Lett., 2009, 11, 5506
8.	 Angew. Chem. Int. Ed., 2009, 48, 6511

 
46-042046-0420

a

Dichlorobis(di-t-butylphenylphosphino)
palladium(II), 99% (34409‑44‑4) 
C28H46Cl2P2Pd; FW: 621.94; 
colorless to pale‑yellow solid

	 250mg
	 1g

Technical Notes:
1.	 Catalyst for Suzuki-Miyaura Couplings of Heteroatom-Substituted 

Heteroaryl Chlorides
2.	 Catalyst for the Negishi Approach to 1,5-Disubstituted 3-Amino-1H-1,2,4-triazoles

X

X
N X

X
X

Cl

Y

or

Y

Cl(Br)

ArB(OH)2

catalyst

base
solvent

X

X
N X

X
X

Ar

Y

or

Y

Ar

X = O, S, CR, N, NR
Y = R, OR, SR, COOR, NH2

Tech. Note (1)
Ref. (1)

N
N

NR1 NHBz
+ R2-Br

2.5-10 mol % PdCl2(PPhtBu2)2

2.2 equiv TMPZnCl•LiCl

THF, 0-20°C, then 65°C

N
N

NR1 NHBz

R2

Tech. Note (2)
Ref. (2)

References:
1.	 J. Org. Chem., 2007, 72, 5104
2.	 Org. Lett., 2015, 17, 4678

 
46-044546-0445 Dichloro[1,1’-bis(di-t-butylphosphino) ferrocene]

palladium(II), 99% (95408‑45‑0) 
[(C5H4P(C4H9)2)2Fe]PdCl2; FW: 651.75; brown to purple xtl 
Note: Dichloro[1,1’-bis(dialkyl/diarylphosphino)ferrocene]
palladium(II) Catalyst Kit component.

Fe

P

P

tButBu

tBu tBu

Pd
Cl
Cl

	 100mg
	 500mg
	 2g
	 10g

46-045546-0455 Dichloro[1,1’-bis(dicyclohexylphosphino)ferrocene]
palladium(II), dichloromethane adduct, 99% 
(917511‑90‑1) 
[(C5H4P(C6H11)2)2Fe]PdCl2; FW: 755.89; 
red‑orange microxtl. 
Note: Dichloro[1,1’-bis(dialkyl/diarylphosphino)ferrocene]
palladium(II) Catalyst Kit component.

Fe

P

P

Cy

Cy Cy

Pd
Cl
Cl

Cy 	 250mg
	 1g

Technical Note:
1.	 Air-stable catalyst useful in the arylation of various ketones with aryl chlorides and aryl bromides.

References:
1.	 Org. Proc. Res. Dev., 2008, 12, 522

 

Pd
P Cl

Cl P

Ph
tBu

tBu

Ph

tBu

tBu

46-0400
(continued)

Dichlorobis(benzonitrile)palladium(II), 99% (14220‑64‑5)
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PALLADIUM (Compounds)
46-018846-0188

a

Dichloro[(R)-(+)-2,2’-bis(di-2-
furanylphosphino)-6,6’-dimethoxy-1,1’-
biphenyl]palladium(II) (1338245‑54‑7) 
C30H24Cl2O6P2Pd; FW: 719.78; pale yellow pwdr.

	 50mg
	 250mg

Technical Notes:
1.	 This Palladium-complex is used for the asymmetric cross-

coupling of allylboron reagents with allylic electrophiles. 
2.	 The catalyst is used for the kinetic resolution of propargylic 

acetates to give enantioenriched 1,5-enynes. 

Ph

Cl B(pin)

Me

Me

Me

Ph

Me

+

Pd complex (1%)
   CsF (6 equiv)

THF, rt, 14h

 95% yield
     98:2 er
>20:1 regio.

Tech. Note (1)
Ref. (1)

THF, 60 °C, 8 h
46% conversion

n-pent

OAc

B(pin)

n-pent n-pent

OAc(R)-catalyst  (0.75%)
CsF (3 equiv.)

93% yield 
89:11 er

73% yield 
82:18 er

0.5 equiv.
Tech. Note (2)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2014, 136, 7092.
2.	 Adv. Synth. Catal., 2013, 355, 3413.

 
46-082546-0825 Dichlorobis{[4-(N,N-

dimethylamino)phenyl]di-t-
butylphosphino}palladium(II), min. 
98% PdAmphos (887919‑35‑9) 
(C16H28NP)2PdCl2; FW: 708.07; 
yellow pwdr.

PMe2N

tBu

tBu

P NMe2

tBu

tBu

Pd

Cl

Cl

250mg
1g
5g

25g

Technical Notes:
1.	 Useful catalyst for the Suzuki Cross-Coupling of dioxolanylethyltrifluorborate and aryl/heteroaryl chlorides.
2.	 Useful catalyst for the Suzuki Cross-Coupling of benzyloxyethyltrifluoroborate.

BF3K
O

O

Ar/
Het
Ar

O

Otoluene/H2O,  4:1
    100°C,  14h

PdCl2AMPHOS  5 mol%
       Cs2CO3  3 equiv.

+    Ar/HetArCl(Br)

38-93% yield

Tech. Note (1)
Ref. (1)

O
BF3K

O

R

Br

R

PdAMPHOS, 5 mol%
   Cs2CO3  3 equiv

toluene/H2O, 4:1
   100o C, 24 h

+
Tech. Note (2)
Ref. (2)

References:
1.	 Org. Lett., 2013, 15, 1536
2.	 J. Org. Chem., 2012, 77, 10399

 
46-087046-0870 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-

1,1’-binaphthyl]palladium(II), min. 98% 
(115826‑95‑4) 
PdCl2(C44H32P2); FW: 800.00; orange microxtls.

250mg
1g

Technical Notes:
1.	 Catalyst precursor, with AgBF4 , for the enantioselective 

addition of silyl ethers, to imines to produce β-amino ketones, 
and  to aldehydes to produce 3-hydroxy-1-propanone  aldol  addition  products .

2.	 Catalyst precursor, with AgSbF6, for the asymmetric carbonylene reaction.
3.	 Catalyst precursor for hetero Diels-Alder reaction of simple dienes with aldehydes and aryl glyoxals.

MeO

MeO

O

O

P

P
PdCl2

O O

P
P

Ph
Ph

Ph
Ph

Pd
Cl

Cl
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PALLADIUM (Compounds)

+
Ph

OSiMe3 N
C6H4-p-OMe

i-Pr-O2C

O HN

CO2-i-Pr

C6H4-p-OMe(BINAP)Pd(OH2)2

60 °C, 5h, DMF

87%, 83%ee

* Tech. Note (1)
Ref. (1,2)

F3C

O

CO2Et

F3C OH

CO2Et
Cat. + AgSbF6

 1 min, CH2Cl2
>99%, 78% ee

Tech. Note (2)
Ref. (3,4)

+ H

O

O

Ph O

O

Ph*
Pre-React
Cat., PhCN, AgBF4

0°C, 24h, HCCl3, 3Å Sv.
70%, 99%ee

Tech. Note (3)
Ref. (5,6)

References:
1.	 J. Am. Chem. Soc., 1999, 12, 15450
2.	 Tetrahedron Lett., 2006, 47, 3956
3.	 Organometallics, 2007, 26, 5961
4.	 Tetrahedron, Asymm., 2004, 15, 3885
5.	 Tetrahedron Lett., 1998, 39, 6253
6.	 J. Org. Chem., 1999, 64, 8660

 
46-087146-0871 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]

palladium(II), min. 98% (127593‑28‑6) 
PdCl2(C44H32P2); FW: 800.00; orange microxtls.

	 250mg
	 1g

Technical Note:
1.	 See 46-0870 (page 145)

 
46-045046-0450 Dichloro 1,1’-bis(diphenylphosphino)

ferrocene palladium (II) dichloromethane, 99% 
(95464‑05‑4) 
[(C5H4P(C6H5)2)2Fe]PdCl2∙CH2Cl2; 
FW: 731.77 (816.65); orange‑red pwdr. 
Note: Dichloro[1,1’-bis(dialkyl/diarylphosphino)
ferrocene]palladium(II) Catalyst Kit component.

Fe

P

P

Ph

Ph Ph

Pd
Cl
Cl

Ph

CH2Cl2

1g
5g

25g

Technical Notes:
1.	 See 26-0270.
2.	 Catalyst for the borylation of aryl halides.
3.	 β-Alkyl Suzuki-Miyaura cross-coupling reactions with potassium alkyltrifluoroborates.
4.	 Catalyst for modified Negishi coupling.
5.	 Synthesis of polyheterocycles by a Pd-catalyzed intramolecular N-arylation/C-H bond activation/aryl-aryl 

bond-forming domino process.
6.	 Catalyst for Stille allylation.
7.	 Catalyst for the amination of aryl bromides.

O
B

O

Me
Me
Me

Me

H
[PdCl2(dppf)] (3 mol%)

Et3N, dioxane, 80 ºC
X

R

X=Br, I, OTf, ONf

B
R O

O Me
Me

Me

Me

+
Tech. Note (2)
Ref. (1)

CH2TMS

NHAcNHAc

Br

TMSCH2BF3K
[PdCl2(dppf)] (9 mol%)

Cs2CO3, THF:H2O (20:1)
reflux 6 - 8 h

+

53%

Tech. Note (3)
Ref. (2)

46-0870
(continued)

Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]palladium(II), min. 98% 
(115826‑95‑4) 
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PALLADIUM (Compounds)

O ZnLi
EtO

EtO

3 OMe

Br

O

H

O OMe
+

1) [PdCl2(dppf)]

    THF
2) 5N HCl

79%

Tech. Note (4)
Ref. (3)

I
H
N

O
N
Me

Bn O

I

N

N

O

O

Bn

Me

[PdCl2(dppf)]

DMSO, KOAc
120 ºC

91%

Tech. Note (5)
Ref. (4)

O

N
Ts

Ar
O

Br
OR'

Me

H
O

N
Ts

Ar
O

OR'
Me

H[PdCl2(dppf)]

toluene 90 ºC

95%

SnBu3

Tech. Note (6)
Ref. (5)

Br

CHN
Ph

Ph

N C
Ph

Ph

[PdCl2(dppf)]
additive

Na(t-OBu), toluene
110 ºC, 8 h

80%

+

N

N

Ph

Ph

Ph

Ph
additive

Tech. Note (7)
Ref. (6)

References:
1.	 J. Org. Chem., 2000, 65, 164
2.	 J. Org. Chem., 2003, 74, 5534
3.	 Org. Lett., 2002, 4, 375
4.	 Angew. Chem. Int. Ed., 2003, 42, 4774
5.	 J. Am. Chem. Soc., 2008, 130, 16854
6.	 J. Org. Chem., 2009, 74, 6867

 
46-046346-0463

a

Dichloro{bis[2-(diphenylphosphino)phenyl]ether}
palladium(II), 98% (205319‑06‑8) 
C36H28Cl2OP2Pd; FW: 715.88; yellow pwdr.

1g
5g

Technical Notes:
1.	 Stereoretentive palladium-catalyzed Kumada-Corriu couplings of 

alkenyl halides at room temperature.
2.	 Highly selective reactions of unbiased alkenyl halides: Negishi-

Plus couplings.

R'MgX' R
X

R
R'

cat. LnPdCl2

TMEDA, THF, rt
+

R= alkyl, arylR' = alkyl, alkenyl,
        alkynyl, aryl X = I, Br
X' = Cl, Br

63-96% yield
Tech. Note (1)
Ref. (1)

O
PP

Pd
Cl Cl

Ph
Ph Ph

Ph

46-0450
(continued)

Dichloro 1,1’-bis(diphenylphosphino)ferrocene palladium (II) dichloromethane, 99% 
(95464‑05‑4) 
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PALLADIUM (Compounds)

R3

X

R1

R2

R4-ZnI
R3

R4

R1

R2

+

       Pd catalyst
N-methylimidazole

THF, rt

Tech. Note (2)
Ref. (2)

References:
1.	 Org. Lett., 2014, 16, 4066
2.	 Org. Lett., 2011, 13, 3822

 
46-046046-0460 Dichloro[1,1’-bis(di-i-propylphosphino)ferrocene]

palladium(II), 99% (215788‑65‑1) 
[(C5H4P(C3H7)2)2Fe]PdCl2; FW: 595.64; yellow‑orange solid 
Note: [1,1’-Bis(dialkyl/diarylphosphino)ferrocene]palladium(II) 
dichloro Catalyst Kit component.

Fe

P

P

iPr

iPr iPr

Pd
Cl
Cl

iPr 	 500mg
	 2g

Technical Notes:
1.	 Palladium-catalyzed P-C bond formation between diphenylphosphine and ortho-substituted aryl bromides.
2.	 Deoxygenation of pyridine N-oxides by palladium-catalyzed oxidation of trialkylamines
3.	 Air-stable catalyst useful in challenging Suzuki coupling reactions.

R

X

R

PPh2

Ph2P-M, base

solvent, 140°C, microwave
       2 mol% Pd(OAc)2
   3 mol% "Pd(ferrocene)"

Tech. Note (1)
Ref. (1)

N

R

O N

R

"Pd(ferrocene)"
         Et3N

CH3CN

64-95%

Tech. Note (2)
Ref. (2)

   DMF/120°C
"Pd(ferrocene)"

OMe

Cl

OMe

Ph

PhB(OH)2
K2CO3/ 15 h/ 0.01 equiv

+ Tech. Note (3)
Ref. (3)

References:
1.	 Appl.Organomet.Chem., 2009, 23, 272.
2.	 Synlett., 2008, 2579.
3.	 Org. Lett., 2004, 6, 3731.

 
46-029546-0295 Di-µ-chlorobis[(1,2,3-η)-1-phenyl-2-propenyl]

dipalladium(II), 98% (12131‑44‑1) 
[(C9H9)ClPd]2; FW: 518.08; yellow xtl. 
air sensitive

500mg
2g

Technical Notes:
1.	 Precursor for the preparation of a palladium catalyst used in 

the carbonylative arylation of ketones, yielding vinylbenzoate 
compounds. 

2.	 Precursor for the preparation of a palladium catalyst used in the Buchwald-Hartwig amination of (hetero)aryl 
chlorides.

3.	 Precursor for the preparation of a palladium catalyst used in the arylative dearomatization of phenols.
4.	 Versatile palladium precursor for the preparation of palladium catalysts used in the cross-coupling of aryl 

chlorides and amines4, conversion of aryl triflates to aryl fluorides5, and the α-arylation of aldehydes6.

Pd Pd
Cl

Cl

Ph

Ph

46-0463
(continued)

Dichloro{bis[2-(diphenylphosphino)phenyl]ether}palladium(II), 98% (205319‑06‑8) 
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PALLADIUM (Compounds)

R1
C R2

O X

R3

C

O

O

R1
R2

R3

+ CO +

[Pd(cinnamyl)Cl]2
   cataCXium A

MeCN, 60°C, 20h
        X = I, Br

Tech. Note (1)
Ref. (1)

R

Cl

R

NXR" [Pd(cinnamyl)Cl]2
 Mor-DalPhos, base

water or no solvent
R"NH2 or R"2NH+

X = R", H

Tech. Note (2)
Ref. (2)

R

OH

R'

Br

n

R

O

R'n

 [Pd(cinnamyl)Cl]2
          Ligand

K2CO3, dioxane

up to 91% yield

Tech. Note (3)
Ref. (3)

References:
1.	 Chem. Eur. J., 2012, 18, 15592
2.	 Eur. J. Org. Chem., 2012, 3972
3.	 J. Am. Chem. Soc., 2011, 133, 9282
4.	 Chem. Eur. J., 2010, 16, 1983
5.	 Science, 2009, 325, 1661
6.	 Org. Lett., 2008, 10, 4561

 
46-204046-2040 trans-Dichlorobis(tricyclohexylphosphine)

palladium(II)/potassium phosphate admixture 
[CatKit single-use vials - 6.62 wt% Pd complex] 
(29934‑17‑6) 
PdCl2[(C6H11)3P]2/K3PO4; off‑white pwdr. 
Note: Each vial contains 453mg of admixture.  
Weight-percent of components:
6.62 wt% palladium complex
Kit of CatKits - Single-Use Vials for low catalyst 
loading experiments Kit component..

mixture with
     K3PO4

Pd
Cy3P Cl

Cl PCy3

	 5 x 1vial
	 25 x 1vial

Weight-percent of components:
     6.62 wt% palladium complex
     93.38 wt% potassium phosphate

Technical Note:
1.	 Convenient, pre-weighed vial of palladium catalyst/base admixture useful for screening reactions.  The vial 

contains 453mg of admixture, which will deliver 4 mole% of palladium catalyst and 2 equivalents of  base, to 
a reaction using 1 mmole of substrate.

 

46-0295
(continued)

Di-µ-chlorobis[(1,2,3-η)-1-phenyl-2-propenyl]dipalladium(II), 98% (12131‑44‑1) 
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PALLADIUM (Compounds)
46-053046-0530 trans-Dichlorobis(triphenylphosphine)

palladium(II), 99% (99.9+%-Pd) (13965‑03‑2) 
PdCl2(P(C6H5)3)2; FW: 701.89; yellow pwdr. Pd

Ph3P Cl

Cl PPh3

	 1g
	 5g
	 25g

Technical Notes:
1.	 Precatalyst for the carbonylative cyclization of malonate derivatives.
2.	 Catalyst used in the double allylation of activated olefins.
3.	 Precatalyst for the three-component preparation of 3-arylidene- (or 3-alkenylidene) tetrahydrofurans.
4.	 Precatalyst for the homocoupling of terminal alkynes.
5.	 Precatalyst in the cross-coupling of alkynylsilanols and aryl halides.
6.	 Catalyst for direct Pd-catalyzed alkynylation of N-fused heterocycles.
7.	 Catalyst for direct arylation of tautomerizable heterocycles.
8.	 Catalyst for a tandem Heck reaction/C-H functionalization.

I E E

E= CO2Et O
E

E Tech. Note (1)
Ref. (1,2)

Ph CN

CN

SnBu3 Cl

Ph
H

CN
CN

+ + Tech. Note (2)
Ref. (3)

R1Hal R3

OH

R2
R4

R5

E E1

O R5R2

R3

R4

R1 E1E

50-89%

+ +
cat [Pd]

Tech. Note (3)
Ref. (4)

HR R R

Br
OEt

O
N

Me
Me

MeMe

Me

[Pd(PPh3)2Cl2]

CuI, THF

47-99%
Tech. Note (4)
Ref. (5)

C5H11 Si OH

Me

Me

+ ArI

TMSOK
[Pd(PPh3)2Cl2]

DME, rt

75-95%

C5H11 Ar Tech. Note (5)
Ref. (6)

N

Br

Si(CH3)3

N Si(CH3)3+

87%

[Pd(PPh3)2Cl2] 3-5 mol%
KOAc, 2 equiv

toluene, 80 ºC
Tech. Note (6)
Ref. (7)
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PALLADIUM (Compounds)

N

H
N

N

N

Me

O

Me

B(OH)2

94%

+

1) PyBroP, Et3N
    1,4-dioxane, rt, 4 h

2) [Pd(PPh3)2Cl2] 
    Na2CO3, H2O,
   100 ºC, 4 h

P
N

Br
N

N

PF6
-

PyBroP

Tech. Note (8)
Ref. (9)

Me Br

N
PMB

O

Me N
PMB

Me

Me

O

82%

[Pd(PPh3)2Cl2] 2 mol%
Cs2CO3

DMF
110 ºC, 24 h

Tech. Note (7)
Ref. (8)

References:
1.	 J. Am. Chem. Soc., 1989, 111, 8018
2.	 Tetrahedron Lett., 1990, 31, 2841
3.	 J. Am. Chem. Soc., 1997, 119, 8113
4.	 J. Org. Chem., 2001, 66, 175
5.	 J. Org. Chem., 2002, 67, 1969
6.	 J. Org. Chem., 2003, 68, 9151
7.	 J. Am. Chem. Soc., 2007, 129, 7742
8.	 Angew. Chem. Int. Ed., 2008, 47, 4711
9.	 J. Am. Chem. Soc., 2008, 130, 11300

 
46-203846-2038 trans-Dichlorobis(triphenylphosphine)

palladium(II)/potassium phosphate admixture 
[CatKit single-use vials - 6.32 wt% Pd complex] 
(13965‑03‑2) 
PdCl2[P(C6H5)3]2/K3PO4; FW: 701.89; off‑white pwdr. 
Note: Each vial contains 453mg of admixture. Weight-
percent of components: 6.32 wt% palladium complex 
Kit of CatKits - Single-Use Vials for low catalyst 
loading experiments Kit component.

Pd
Ph3P Cl

Cl PPh3

mixture with
     K3PO4

	 5 x 1vial
	 25 x 1vial

Weight-percent of components:
     6.32 wt% palladium complex
     93.68 wt% potassium phosphate
Technical Note:

1.	 Convenient, pre-weighed vial of palladium catalyst/base admixture useful for screening reactions. The vial 
contains 453mg of admixture, which will deliver 4 mole% of palladium catalyst and 2 equivalents of base, to 
a reaction using 1 mmole of substrate.

 
46-086046-0860 Dichloro(di-µ-chloro)bis[1,3-

bis(2,6-di-i-propylphenyl)imidazol-
2-ylidene]dipalladium(II), 97% 
(444910‑17‑2) 
C54H72Cl4N4Pd2; FW: 1131.83; 
orange to tan pwdr. 
Note: Sold in collaboration with 
Umicore for research purposes 
only.  Patent WO 2004014550, US 
6,316,380 and EP 721 953 A1.

Cl
Pd Pd

Cl

Cl

Cl

N

N

iPr

iPr

iPr

iPr

N

N

iPr

iPr

iPr

iPr

250mg
1g

46-0530
(continued)

trans-Dichlorobis(triphenylphosphine)palladium(II), 99% (99.9+%-Pd) (13965‑03‑2) 
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PALLADIUM (Compounds)

Technical Notes:
1.	 Catalyst used for the intramolecular, direct arylation reaction with aryl chlorides.
2.	 Catalyst used for aerobic oxidative kinetic resolution of secondary alcohols.
3.	 Catalyst used for aryl amination.
4.	 Highly active catalyst for the Mizoroki-Heck reaction.
5.	 Highly efficient catalytic hydrodehalogenation of polychlorinated biphenyls.

O

Cl

Pd complex
K2CO3, DMA, 130°C

18h
O

Tech. Note (1)
Ref. (1)

R Me

OH
(±)

1.5 mol% Pd complex
1.5 mol% (-) sparteine

DCE, O2, 65°C
20h (3A Mol Sieves) R Me

OH

R Me

O

+
Tech. Note (2)
Ref. (2)

Ar X + NRR'H
Pd complex

1.5 eq. KOtAm
DME, 80°C, air

Ar NRR' Tech. Note (3)
Ref. (3)

Ar-Br
    or
Het-Br

+

Ar

Het

Pd cat. (20-200 ppm Pd)

KHCO3, DMF, heat, 20h

or Tech. Note (4)
Ref. (4)

Cln

Cln Cln'

0.004 - 0.02 mol% Pd cat.

NaOH or KOtBu
   i-PrOH, 80°C

0.02 - 0.5 mol% Pd cat.

NaOH, i-PrOH, 80°C

n = 2-4

n + n' = 1-10

Tech. Note (5)
Ref. (5)

References:
1.	 Org. Lett., 2005, 7, 1857
2.	 Org. Lett., 2003, 5, 63
3.	 Org. Lett., 2002, 4, 2229
4.	 Eur. J. Inorg. Chem., 2013, 2013, 2007
5.	 Chemical Comm., 2009, 38, 5752

 
46-090046-0900 Dichloro(norbornadiene)palladium(II), 99% 

(12317‑46‑3) 
C7H8PdCl2; FW: 269.46; yellow to orange pwdr.

	 250mg
	 1g

Technical Note:
1.	 Useful starting material for the in situ preparation of a variety of 

chiral and achiral palladium catalysts.
References:

1.	 J. Am. Chem. Soc., 2001, 123, 7725.
2.	 J. Org. Chem., 2009, 74, 1407.
3.	 Angew. Chem. Int. Ed., 2008, 47, 6367.

 

Pd
Cl

Cl

46-0860
(continued)

Dichloro(di-µ-chloro)bis[1,3-bis(2,6-di-i-propylphenyl)imidazol-2-ylidene]dipalladium(II), 97% 
(444910‑17‑2) 
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PALLADIUM (Compounds)
46-031046-0310

a

Di-µ-iodobis(tri-t-butylphosphino)
dipalladium(I), 98% (166445‑62‑1) 
C24H54I2P2Pd2; FW: 871.28; black solid P(tBu)3(tBu)3P Pd

I
Pd

I 250mg
1g

Technical Notes:
1.	 Catalyst used for the highly efficient C-SeCF3 coupling of aryl iodides.
2.	 Catalyst used for rapid carbonylative coupling reactions. .

R I R SeCF3
Pd catalyst Tech. Note (1)

Ref. (1)

N
C

N
H

O

N
H

N
H

I

+
CO (1 atm)

120 °C

reaction time: 8 minutes

Tech. Note (2)
Ref. (2)

References:
1.	 Angew. Chem. Int. Ed., 2015, 54, 10322
2.	 Org. Biomol. Chem., 2011, 9, 3499

 
96-6670 Evonik Heterogeneous Catalyst Kit

See page 34096-6670 
96-6674 Evonik Heterogeneous Catalyst Kit for Selective Hydrogenation

See page 34096-6670

96-6672 Evonik Heterogeneous Palladium Catalyst Kit
See page 34096-6630

96-3790 Kit of CatKits - Single-Use Vials for Low Catalyst Loading Experiments
See page 344

46-215846-2158

a

Methanesulfonato(1,1’-bis(di-t-butylphosphino)
ferrocene)(2’-amino-1,1’-biphenyl-2-yl)palladium(II),  
min. 98% [DTBPF Palladacycle Gen. 3] 
C39H57FeNO3P2PdS; FW: 844.16; orange pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620 PdH2N OMs

P(tBu)2

Fe P(tBu)2

250mg
1g
5g

Technical Note:
1.	 Palladium precatalyst for general C–C and C–N cross-coupling reactions:
      a.  Suzuki-Miyaura coupling reactions
      b.  Arylation reactions of primary amines, secondary amines, primary amides, phenols, alcohols, tert-butyl 

acetate
      c.  Fluorination reactions

R

Cl

+   ArB(OH)2 R

Ar Tech. Note (1a)
Ref. (1)

R

Cl

+   R'–NH2 R

N
R''

H
Tech. Note (1b)
Ref. (1)
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PALLADIUM (Compounds)

R

Cl

+    H–N(R')R'' R

N
R''

R'
Tech. Note (1b)
Ref. (1)

R

Cl

+ R

N
H

R

O

NH2

R

O

Tech. Note (1b)
Ref. (1)

R

X

R

OAr

+   Ar–OH
Tech. Note (1b)
Ref. (1)

R

X

R

OR

+   R–OH
Tech. Note (1b)
Ref. (1)

Ar Cl +
Me

O

Ot-Bu
Ar

Ot-Bu

O

Tech. Note (1b)
Ref. (1)

R

OTf

+   CsF R

F Tech. Note (1c)
Ref. (1)

OTf, Cl

+   TMS–CF3

CF3

R R

Tech. Note (1c)
Ref. (1)

References:
1.	 Chem. Sci., 2013, 4, 916.

 
46-215346-2153

a

Methanesulfonato[2,2’-bis(diphenylphosphi-
no)-1,1’-binaphthyl](2’-amino-1,1’-biphenyl-2-yl)
palladium(II),  min. 98% [BINAP Palladacycle Gen. 3] 
C57H45NO3P2PdS; FW: 992.41; off‑white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

250mg
1g
5g

Technical Note:
1.	 Palladium catalyst for carboperfluoro-alkylation of terminal and 

internal alkynes to tri- and tetrasubstituted olefins.

R'

R I
F

F

F
F

F
F

F F
F

+

ArB(OH)2

1 mol% BINAP Pd Gen. 3
Cs2CO3

R'Ar

R
F

F

F
F

FF

F
F

F

Tech. Note (1)
Ref. (1)

References:
1.	 ACS Catal., 2016, 6, 3452.

 
46-212846-2128

a

Methanesulfonato[1,1’-bis(diphenylphosphino)
ferrocene)](2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% [DPPF Palladacycle Gen. 3] 
(1445086‑28‑1) 
C47H41FeNO3P2PdS; FW: 924.11; yellow pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620

	 250mg
	 1g
	 5g

PdH2N OMs

Ph2P PPh2

PdH2N OMs

PPh2

Fe PPh2

46-2158
(continued)

Methanesulfonato(1,1’-bis(di-t-butylphosphino)ferrocene)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II),  min. 98% [DTBPF Palladacycle Gen. 3] 
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PALLADIUM (Compounds)

Technical Note:
1.	 Design and preparation of new palladium precatalysts for C-C and C-N cross-coupling reactions.

N

Cl

O O(tBu)

O

R NH2

+
N

N

O O(tBu)

R

O

H

5 mol% precatalyst, L (26-0270)
   x equiv Cs2CO3

2-MeTHF, 40°C, 24 h

1.1 equiv

R = Me,iPr,tBu,Cy,Ph, and

X
(X = F,Cl,NO2,Me)

Tech. Note (1)
Ref. (1)

References:
1.	 ACS Catal., 2018, 8, 203.

 
46-095946-0959

a

Methanesulfonato[4,6-bis(diphenylphosphino)
phenoxazine](2’-amino-1,1’-biphenyl-2-yl)
palladium(II), 98% [NiXantphos Palladacycle Gen. 3] 
(1602922‑03‑1) 
C49H40N2O4P2PdS; FW: 921.29; 
light green yellow solid 
Note: Patents:  PCT/US2013/030779, 
US Serial No. 13/799620

100mg
500mg

2g

Technical Notes:
1.	 Synthesis of diarylmethylamines via palladium-catalyzed 

arylation of 1,1,3-triaryl-2-azaallyl anions.
2.	 Catalyst used in the generation of diaryl sulfoxides from aryl 

benzyl sulfoxides and aryl chlorides.

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

References:
1.	 Chem Sci. 2014, 5, 2383
2.	 Org. Lett., 2015, 17, 1168

 

PdH2N OMs

PPh2

N

O

PPh2

H

46-2128
(continued)

Methanesulfonato[1,1’-bis(diphenylphosphino)ferrocene)](2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% [DPPF Palladacycle Gen. 3] (1445086‑28‑1) 
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PALLADIUM (Compounds)
46-034046-0340 Methanesulfonato[2-

bis(3,5-di(trifluoromethyl)
phenylphosphino)-3,6-dimethoxy-
2’,4’,6’-tri-i-propyl-1,1’-biphenyl]
(2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% 
[JackiePhos Palladacycle Gen. 3] 
C52H50F12NO5PPdS; FW: 1166.39; 
white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  Buchwald 
Palladacycle Precatalyst Kit 2 
component.

PdH2N OMs

P

iPr

iPr

iPr

MeO

OMeAr2

Ar =

CF3

CF3

100mg
500mg

2g

Technical Notes:
1.	 Ligand used in the Pd-catalyzed coupling of aryl nonaflates and triflates with secondary amides.
2.	 Ligand used in the Pd-catalyzed coupling of aryl nonaflates and triflates with secondary ureas, carbamates, 

and sulfonamides.
3.	 Ligand used in the Pd-catalyzed coupling of aryl chlorides with secondary amides, carbamates, and sulfonamides.
4.	 Ligand used in the Pd-catalyzed coupling of secondary alkyl stannanes with aryl halides.

ONf

R

N

C

CH3

O
+

R= t-Bu
R=Me
R=CO2Me

R
R= t-Bu      79%
R= Me        85%
R= CO2Me 87%

N

H C

CH3

O

[Pd(allyl)Cl]2, JackiePhos
K2CO3,  3A mol. sieves

toluene, 110°C,
         17 h

Bu-n

Bu-n

Tech. Note (1)
Ref. (1)

ONf

F3C

N

C

N

O
+

F3C

N

H3C H3C

H C
O

N

[Pd(allyl)Cl]2, JackiePhos
K2CO3,  3A mol. sieves

toluene, 110°C,
         17 h Tech. Note (2)

Ref. (1)

Cl

R

N

C

CH3

O
+

R= t-Bu
R= n-Bu

R
R= t-Bu      81%
R= n-Bu     76%

N

H C

CH3

O

[Pd(allyl)Cl]2, JackiePhos
Cs2CO3,  3A mol. sieves

toluene, 130°C,
         17 h

Bu-n

Bu-n

Tech. Note (3)
Ref. (1)

N
Boc

Sn N

99% ee

NC

Br

Pd(dba)2 (5 mol%)
JackiePhos (10 mol%)
CuCl (2 equiv.)

KF (2 equiv.)
MeCN, 60 °C

N
Boc CN

96% ee
(retention)

Tech. Note (4)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2009, 131, 16720. 
2.	 Chem. Sci., 2011, 2, 27-50. 
3.	 Nat. Chem., 2013, 5, 607.

 



Metal Catalysts for Organic Synthesis including Organocatalysts

info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com 157

PALLADIUM (Compounds)
46-027846-0278

a

Methanesulfonato(diadamantyl-n-butylphosphino)-
2’-amino-1,1’-biphenyl-2-yl)palladium(II) 
dichloromethane adduct, min. 95% 
[cataCXium® A Palladacycle Gen. 3] 
C37H52NO3PPdS; FW: 728.27; off‑white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620. Patent WO 0210178.

PdH2N OMs

P AdAd

nBu 	 250mg
	 1g
	 5g

Technical Note:
1.	 Precatalyst for the palladium-catalyzed cross-coupling of cesium trifluoroborate salts with aryl halides

BF3Cs

R1
O

N
H2

R2
7.5% catalyst

3 equiv Cs2CO3

aryl halide (1 equiv)
10:1 toluene:H2O

100°C, 24 h Ar

R1
O

N
H

R2

Tech. Note (1)
Ref. (1)

References:
1.	 Org. Lett., 2015, 17, 940.

 
46-048046-0480

a

Methanesulfonato[2-(di-1-adamantylphosphino)-
3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl]
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [AdBrettPhos Palladacycle Gen. 3] 
(1445972‑29‑1) 
C56H74NO5PPdS; FW: 1010.65; brown to green solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620

PdH2N OMs

PAd2

iPr

iPr

iPr

OMe

OMe

50mg
250mg

1g
5g

Technical Note:
1.	 Palladium catalyst used in the highly selective monoarylation of ammonia.

N

R

R'

X

N

R

R'

NH2

AdBrettPhos
Palladacycle

NaOtBu, 1,4-dioxane
   rt to 100°C, 20-24 h

+ NH3

Tech. Note (1)
Ref. (2)

Tech. Note (1)
Ref. (2)

References:
1.	 Org.Lett., 2013, 15, 3734
2.	 ACS Catal., 2015, 5, 1386

 
46-093546-0935

a

Methanesulfonato{N-[2-(di-1-adamantylphosphino)
phenyl]morpholine}(2’-amino-1,1’-biphenyl-2-yl)
palladium(II) dichloromethane adduct,  min. 98%  
[Mor-Dalphos Palladacycle Gen. 3] 
C43H55N2O4PPdS; FW: 833.37; Beige to brown solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620 PdH2N OMs

N
O PAd2

250mg
1g
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PALLADIUM (Compounds)

Technical Note:
1.	 Palladium precatalyst for general C–C and C–N cross-coupling reactions:
     a.  Suzuki-Miyaura coupling reactions
     b.  Arylation reactions of primary amines, secondary amines, primary amides, phenols, alcohols, tert-butyl 

acetate
     c.  Fluorination reactions

R

Cl

+   ArB(OH)2 R

Ar Tech. Note (1a)
Ref. (1)

R

Cl

+   R'–NH2 R

N
R''

H

Tech. Note (1b)
Ref. (1)

R

Cl

+    H–N(R')R'' R

N
R''

R'

Tech. Note (1b)
Ref. (1)

R

Cl

+ R

N

H

R

O

NH2

R

O

Tech. Note (1b)
Ref. (1)

R

X

R

OAr

+   Ar–OH
Tech. Note (1b)
Ref. (1)

R

X

R

OR

+   R–OH
Tech. Note (1b)
Ref. (1)

Ar Cl +
Me

O

Ot-Bu

Ar
Ot-Bu

O

Tech. Note (1b)
Ref. (1)

R

OTf

+   CsF R

F Tech. Note (1c)
Ref. (1)

OTf, Cl

+   TMS–CF3

CF3

R R

Tech. Note (1c)
Ref. (1)

References:
1.	 Chem. Sci., 2013, 4, 916.

 
46-094046-0940

a

Methanesulfonato{N-[2-(di-1-adamantylphosphino)
phenyl]morpholine}(2’-methylamino-1,1’-biphenyl-2-yl)
palladium(II) dichloromethane adduct,  min. 98%  
[MorDalphos Palladacycle Gen. 4] 
C44H57N2O4PPdS; FW: 847.39; off‑white to gray solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

250mg
1g

Technical Notes:
1.	 Palladium catalyst for ammonia arylation.
2.	 Palladium catalyst for multicomponent one-pot synthesis of indoles.
3.	 Palladium catalyst for primary aliphatic amination of aryl mesylates.
4.	 Palladium catalyst for ketone mono-a-arylation of aryl mesylates

PdMeHN OMs

N

O PAd2

46-0935
(continued)

Methanesulfonato{N-[2-(di-1-adamantylphosphino)phenyl]morpholine}(2’-amino-1,1’-biphe-
nyl-2-yl)palladium(II) dichloromethane adduct,  min. 98%  [Mor-Dalphos Palladacycle Gen. 3] 
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PALLADIUM (Compounds)

R
X

+ NH3 R
NH2

      X = Cl or OTs
R= electron-donating
or withdrawing group

Tech. Note (1)
Ref. (1)

X

Cl

+ H2NR1

N
R1

R2
O

Me R2
+

MorDalPhos/Pd (cat.)

   Cs2CO3

toluene, 90o

Tech. Note (2)
Ref. (2)

OMs
+

MorDalPhos/Pd (cat.)
R R

H
N

R' R''

N
R'

   tBuOH/1.4-dioxane
             K3PO4 
       110°, 16-20 h

R" Tech. Note (3)
Ref. (3)

OMs
+

MorDalPhos/Pd (cat.)
R R

O

R"
R'

O

R"
R'

   tBuOH/1.4-dioxane
     K3PO4 or K2CO3

90°C, or 110°C, 16-40 h

Tech. Note (4)
Ref. (3)

References:
1.	 Angew. Int. Ed.., 2010, 49, 4071.
2.	 Angew. Int. Ed.., 2013, 52, 7242.
3.	 Adv. Synth. Catal., 2015, 357, 100.

 
46-036546-0365 Methanesulfonato[di-t-butyl(n-butyl)phosphine]

(2’-amino-1,1’-biphenyl-2-yl)palladium(II) 
dichloromethane adduct, min. 98% 
[P(t-Bu)2(n-Bu) Palladacycle Gen. 3] (1445086‑17‑8) 
C25H40NO3PPdS; FW: 572.05; white to off‑white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

PdH2N OMs

P(tBu)2nBu 250mg
1g
5g

 
46-035846-0358 Methanesulfonato(di-t-butylneopentylphosphine)

(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% 
[DTBNpP Palladacycle Gen. 3] (1507403‑89‑5) 
C26H42NO3PPdS; FW: 586.08; white to off‑white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

PdH2N OMs

P(tBu)2

tBu 250mg
1g
5g

 
46-035746-0357

a

Methanesulfonato(2-di-t-butylphosphino-
1,1’-binaphthyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II),  min. 95% 
[TrixiePhos Palladacycle Gen. 3] 
C41H44NO3PPdS; FW: 768.25; white to off‑white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620
For detailed technical note visit strem.com.

	 100mg
	 500mg
	 2g

 

PdH2N OMs

(tBu)2P

46-0940
(continued)

Methanesulfonato{N-[2-(di-1-adamantylphosphino)phenyl]morpholine}(2’-methylamino-1,1’-
biphenyl-2-yl)palladium(II) dichloromethane adduct,  min. 98%  
[MorDalphos Palladacycle Gen. 4] 
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PALLADIUM (Compounds)
46-032546-0325 Methanesulfonato(2-(di-t-butylphosphino)-

3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-
biphenyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II), dichloromethane adduct, min. 
98% [t-BuBrettPhos Palladacycle Gen. 3] 
(1536473‑72‑9) 
C44H62NO5PPdS; FW: 854.43; 
brown‑green solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  Buchwald Pallada-
cycle Precatalyst Kit 2 component.

PdH2N OMs

P(tBu)2

iPr

iPr

iPr

MeO

OMe

100mg
500mg

2g
10g

Technical Notes:
1.	 Palladium catalyst used for the arylation of primary amides.
2.	 Palladium catalyst used for the synthesis of N-aryl carbamates.
3.	 Palladium catalyst used for the N-monoarylation of amidines.
4.	 Palladium catalyst used for the cross-coupling of aryl chlorides and triflates with sodium cyanate – a 

practical synthesis of unsymmetrical ureas.
5.	 Palladium catalyst used in the synthesis of imidazo[4,5-b]pyridines and imidazo[4,5]pyrazines through 

amidation of 2-chloro-3-amino-heterocycles.
6.	 Palladium catalyst used in the N-arylation of 2-aminothiazoles
7.	 Palladium catalyst used in the synthesis of diarylethers under mild conditions.
8.	 Palladium catalyst used in the hydroxylation of aryl and heteroaryl halides.

R
R NH2

OCl

R

N
 "Pd complex"

K2PO4, t-BuOH
        110°C

R

O
+

H

Tech. Note (1)
Ref. (1)

R1

X
R1

N

H

Nu

O

+ NaOCN

        NuH
[Pd] 1-3 mol%

X = Cl, OTf
Alk (1o, 2o, 3o)
OBn, OAllyl
O(fluorenylmethyl)
SR'

Nu =

Tech. Note (2)
Ref. (2)

X
R1 +

NH2

HN R2 N
R1

NH

R2
H

R1

N

N

Ar

R2

       Pd2dba3

 (0.25-2.5 mol%)
        ligand
 (1.0-10.0 mol%)

Cs2CO3, t-BuOH

ArCHO
HCl

Tech. Note (3)
Ref. (3)

R

X

"Pd complex"
 1 - 2 mole%

NaOCN
R H

N

O

OPh

H
N

O

N(R1)2

with PhOH

X = Cl, OTf

+

R N
C

O

without PhOH HN(R1)2

R1

Tech. Note (4)
Ref. (4)
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PALLADIUM (Compounds)

N

Z

R

NH

N

Z

R

"Pd complex"
      K3PO4

t-BuOH, 110°C
      51-99%

O

R1H2N
+

R1 = H, Me, Ph

Cl

R

Z = CH, N
R = alkyl, aryl

N

N

R1

R

Tech. Note (5)
Ref. (5)

R

X "Pd complex"
+

N

S
H2N

R' K2CO3  1.4 equiv
t-BuOH, 90-110°C

R

N

N

S

R'

H

Tech. Note (6)
Ref. (6)

R2R1
O

R2R1
Br HO

+

"Pd catalyst"
toluene/DME

K3PO4 1.5 equiv
          16 h

1.5 equiv

Tech. Note (7)
Ref. (7)

MeO Cl MeO OH

1. KOH (equiv)
Pd complex (2 mol %)

 H2O (equiv), 1,4-dioxane
           temp, 20 h

2.  then HCl

Tech. Note (8)
Ref. (8)

References:
1.	 Org. Lett., 2013, 15, 2876
2.	 Org. Lett., 2013, 15, 1394
3.	 Org. Lett., 2012, 14, 3800
4.	 J. Am. Chem. Soc., 2012, 134, 11132
5.	 Org. Lett., 2012, 14, 1764
6.	 Org. Lett., 2012, 14, 1432
7.	 Org. Lett., 2012, 14, 170
8.	 J. Org. Chem., 2014, 79, 5351

 
46-213546-2135

a

Methanesulfonato[2-(di-t-butylphosphino)-2’-(N,N-di-
methylamino)-1,1’-biphenyl](2’-amino-1,1’-biphenyl-
2-yl)palladium(II) dichloromethane adduct,  min. 98% 
[t-BuDavePhos Palladacycle Gen. 3] (1445085‑92‑6) 
C35H45N2O3PPdS·CH2Cl2; FW: 711.20; green‑yellow pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620

250mg
1g
5g

Technical Notes:
1.	 Palladium precatalyst for Suzuki-Miyaura coupling reactions.
2.	 Palladium precatalyst for arylation reactions of primary amines, 

secondary amines, primary amides, phenols, alcohols, tert-butyl 
acetate.

3.	 Palladium precatalyst for fluorination reactions.

R

Cl

+   ArB(OH)2 R

Ar Tech. Note (1)
Ref. (1)

PdH2N OMs

Me2N P(tBu)2

46-0325
(continued)

Methanesulfonato(2-(di-t-butylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-
biphenyl)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), dichloromethane adduct, min. 98% 
[t-BuBrettPhos Palladacycle Gen. 3] (1536473‑72‑9) 
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PALLADIUM (Compounds)

PhO
S

Cl

OO
+   ArB(OH)2

Ar
S

Cl

OO[Pd] L

Ar
S

N

OORR'NH

R

R' Tech. Note (1)
Ref. (1)

R

Cl

+   R'–NH2 R

N
R''

H

Tech. Note (2)
Ref. (1)

R

Cl

+    H–N(R')R'' R

N
R''

R'

Tech. Note (2)
Ref. (1)

R

Cl

+ R

N

H

R

O

NH2

R

O

Tech. Note (2)
Ref. (1)

R

X

R

OAr

+   Ar–OH
Tech. Note (2)
Ref. (1)

R

X

R

OR

+   R–OH
Tech. Note (2)
Ref. (1)

Ar Cl +
Me

O

Ot-Bu

Ar
Ot-Bu

O

Tech. Note (2)
Ref. (1)

R

OTf

+   CsF R

F Tech. Note (3)
Ref. (1)

OTf, Cl

+   TMS–CF3

CF3

R R

Tech. Note (3)
Ref. (1)

References:
1.	 Chem. Sci., 2013, 4, 916.

 
46-033546-0335 Methanesulfonato(2-(di-t-butylphosphino)-

3-methoxy-6-methyl-2’,4’,6’-tri-i-propyl-
1,1’-biphenyl)(2’-amino-1,1’-biphenyl-
2-yl)palladium(II), min. 98% [RockPhos 
Palladacycle Gen. 3] (2009020‑38‑4) 
C44H62NO4PPdS; FW: 838.43; brown pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  Buchwald 
Palladacycle Precatalyst Kit 2 component.

100mg
500mg

2g
10g

Technical Notes:
1.	 Palladium precatalyst used for the arylation of aliphatic 

alcohols.
2.	 Palladium precatalyst used for the synthesis of diaryl ethers under mild conditions.
3.	 Palladium precatalyst used for the intermolecular C-O bond formation with secondary and primary alcohols.

PdH2N OMs

P

iPr

iPr

iPr

(tBu)2

Me

OMe

46-2135
(continued)

Methanesulfonato[2-(di-t-butylphosphino)-2’-(N,N-dimethylamino)-1,1’-biphenyl](2’-amino-
1,1’-biphenyl-2-yl)palladium(II) dichloromethane adduct,  min. 98% 
[t-BuDavePhos Palladacycle Gen. 3] (1445085‑92‑6) 
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PALLADIUM (Compounds)

R

X

R

OR
"Pd complex"

Cs2CO3, PhMe
90°C, 10 - 24 h

+ ROH Tech. Note (1)
Ref. (1)

R1

"Pd complex"
toluene/DME

K3PO4, 1.5 eqiv
         16 h

R2
HO R1

O R2

+

1.5 equiv

Br

Tech. Note (2)
Ref. (2)

R

X

R

O
"Pd complex"

Cs2CO3, toluene
        90°C

HO R1

R2

R1

R2
+

R1 = alkyl
R2 = alkyl, H

Tech. Note (3)
Ref. (3)

References:
1.	 Org. Lett., 2013, 15, 2876
2.	 Org. Lett., 2012, 14, 170
3.	 Angew. Chem. Int. Ed., 2011, 50, 9943

 
46-216346-2163

a

Methanesulfonato(2-di-t-butylphosphi-
no-3,4,5,6-tetramethyl-2’,4’,6’-tri-i-prop-
ylbiphenyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II),  min. 95% [Me4 t-ButylXPhos 
Palladacycle Gen. 3] (1507403‑85‑1) 
C46H66NO3PPdS; FW: 850.48; dark green pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620
For detailed technical note visit strem.com.

	 100mg
	 500mg
	 2g

 
46-032346-0323 Methanesulfonato(2-di-t-butylphosphino-

2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 
min.98% [t-BuXPhos Palladacycle Gen. 3] 
(1447963‑75‑8) 
C42H58NO3PPdS; FW: 794.38; yellow pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  Buchwald 
Palladacycle Precatalyst Kit 2 component.

	 250mg
	 1g

Technical Note:
1.	 Mild palladium-catalyzed cyanation of (hetero)aryl halides and 

triflates in aqueous media.

Y

X

R

Y

CN

R
2-5 mol% Pd complex

0.66 equiv. Zn(CN)2

    THF:H2O (1:5)
         rt - 40°C 77-99% yield

Tech. Note (1)
Ref. (1)

References:
1.	 Org. Lett., 2015, 17, 202. 

 

PdH2N OMs

P(tBu)2

iPr

iPr

iPr

Me Me

Me

Me

PdH2N OMs

P(tBu)2

iPr

iPr

iPr

46-0335
(continued)

Methanesulfonato(2-(di-t-butylphosphino)-3-methoxy-6-methyl-2’,4’,6’-tri-i-propyl-1,1’-
biphenyl)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [RockPhos Palladacycle Gen. 3] 
(2009020‑38‑4) 
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PALLADIUM (Compounds)
46-033046-0330

a

Methanesulfonato(2-di-t-butylphosphino-
2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-methylamino-1,1’-biphenyl-2-yl)
palladium(II) dichloromethane adduct, 
min. 98% [t-BuXphos Palladacycle Gen. 4] 
(1599466‑89‑3) 
C43H60NO3PPdS; FW: 808.40; 
off‑white to gray pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  Buchwald 
Palladacycle Precatalyst Kit 4 
(Methanesulfonato-2’-methylamino-1,1’-
biphenyl-2-yl- Palladacycles Gen. 4) component.

PdMeHN OMs

P

iPr

iPr

iPr

(tBu)2

	 250mg
	 1g
	 5g

Technical Note:
1.	 Alternative N-methyl catalyst for mild palladium-catalyzed cyanation of (hetero)aryl halides and triflates in 

aqueous media.

Y

X

R

Y

CN

R
2-5 mol% Pd complex

0.66 equiv. Zn(CN)2

    THF:H2O (1:5)
         rt - 40°C 77-99% yield

Tech. Note (1)
Ref. (1)

References:
1.	 Org. Lett., 2015, 17, 202. (Note this reference is for the non-methylated palladacycle, 46-0323, with the 

same ligand.)  
 

46-098046-0980

a

Methanesulfonato(2-dicyclohexylphosphino-1,1’-bi-
phenyl)(2’-methylamino-1,1-biphenyl-2-yl)]
palladium(II) dichloromethane adduct, min. 98% 
CyJohnphos Palladacycle Gen. 4 
C38H46NO3PPdS; FW: 734.24; light brown solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620 PdMeHN OMs

Cy2P

250mg
1g

 
46-048746-0487

a

Methanesulfonato(2-dicyclohexylphosphi-
no-2’,6’-bis(dimethylamino)-1,1’-biphenyl)(2’-ami-
no-1,1’-biphenyl-2-yl)palladium(II), 98% [CPhos 
Palladacycle Gen. 3] (1447963‑73‑6) 
C41H54N3O3PPdS; FW: 806.35; white to off‑white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  

100mg
500mg

2g

Technical Notes:
1.	 Catalyst for the highly selective cross-coupling of secondary 

alkylzinc reagents with heteroaryl halides
2.	 Catalyst for the completely linear-selective Negishi cross-coupling of 

allylzinc halides with aryl and vinyl electrophiles

HetAr-X

+

sec-alkylZnBr·LiCl

1 mol% catalyst

THF/toluene
0°C to rt, 1-12 hr

HetAr-sec-alkyl Tech. Note (1)
Ref. (1)

X
R

R2

R1 ZnBr
+

R4

R5

R3

X

or

2 mol% catalyst
2 mol% CPhos

THF, rt, 2-12 h

R

R4

R5

R3

R2

R1

R1

R2
or

Tech. Note (2)
Ref. (2)

References:
1.	 Org. Lett., 2014, 16, 4638
2.	 Angew. Chem. Int. Ed., 2013, 52, 14098

 

PdH2N OMs

NMe2

Me2N PCy2
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PALLADIUM (Compounds)
46-031846-0318 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-di-

methoxy-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II) dichloromethane adduct min. 98% 
[SPhos Palladacycle Gen. 3] (1445085‑82‑4) 
C39H48NO5PPdS; FW: 780.26; pale yellow solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.   Buchwald Palladacycle 
Precatalyst Kit 2 component.

250mg
1g
5g

25g

Technical Note:
1.	 Palladium precatalyst for the arylation of amines.

Cl

R

N(R')(R'')

R+ H-N(R')R''

      0.05-0.75%
 Pd(SPhos)/SPhos

NaOt-Bu, THF, 85°C

Tech. Note (1)
Ref. (1)

References:
1.	 Chem. Sci., 2013, 4, 916

 
46-038046-0380

a

Methanesulfonato(2-dicyclohexylphosphino-2’,6’-
dimethoxy-1,1’-biphenyl)(2’-methylamino-1,1’-
biphenyl-2-yl)palladium(II) dichloromethane adduct 
min. 98% [SPhos Palladacycle Gen. 4] (1599466‑87‑1) 
C40H50NO5PPdS; FW: 794.29; off‑white to tan pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.   Buchwald Palladacycle 
Precatalyst Kit 4 (Methanesulfonato-2’-methylamino-1,1’-
biphenyl-2-yl- Palladacycles Gen. 4) component.

250mg
1g
5g

Technical Note:
1.	 Alternative* Catalyst for the Suzuki-Miyaura Cross-Coupling reaction

B(OH)2

R
Cl

R'
+

catalyst

base, solvent
rt to 100°C

R

R'
Tech. Note (1)
Ref. (1)

References:
1.	 J. Am. Chem. Soc., 2005, 127, 4685. (Note this reference is for Pd2(dba)3 and SPhos.)

 
46-032246-0322 Methanesulfonato(2-dicyclohexylphosphino-

3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [BrettPhos Palladacycle Gen. 3] 
(1470372‑59‑8) 
C48H66NO5PPdS; FW: 906.50; 
yellow to beige pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.   Buchwald Palladacy-
cle Precatalyst Kit 2 component.

PdH2N OMs

PCy2

iPr

iPr

iPr

MeO

OMe

100mg
500mg

2g
10g

Technical Notes:
1.	 Catalyst used in the regioselective synthesis of benzimidazolones via cascade C-N coupling of 

monosubstituted ureas,
2.	 Catalyst used in a mild and rapid Pd-catalyzed cross-coupling with hydrazine in continuous flow - 

applications to the synthesis of functionalized heterocycles.

Br

Cl

R1
H2N N

R2

O

H

R1

N

N

O

H

R2

+
Brettphos precatalyst

K3PO4, t-BuOH
Tech. Note (1)
Ref. (1)

PdH2N OMs

OMe

OMe PCy2

PdMeHN OMs

OMe

MeO PCy2
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PALLADIUM (Compounds)

Cl

R1
Brettphos precatalyst

H2NNH2

Flow Reactor

N

R1
N Ph

N
R1

N

R3

R2

R1

N

H

R3

R2

H

Tech. Note (2)
Ref. (2)

References:
1.	 Org. Lett., 2014, 16, 3844
2.	 Angew. Chem. Int. Ed., 2013, 52, 3434

 
46-033346-0333

a

Methanesulfonato(2-
dicyclohexylphosphino-3,6-dimethoxy-
2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-methylamino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% [BrettPhos 
Palladacycle Gen. 4] (1599466‑83‑7) 
C49H68NO5PPdS; FW: 920.53; 
off‑white to beige pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.   Buchwald 
Palladacycle Precatalyst Kit 4 
(Methanesulfonato-2’-methylamino-1,1’-
biphenyl-2-yl- Palladacycles Gen. 4) 
component.

PdMeHN OMs

P

iPr

iPr

iPr

MeO

OMeCy2

250mg
1g
5g

Technical Note:
1.	 Catalyst used for the N-arylation of amines.

R
X

H-N(R)R' R
N

R'

R'
0.1 - 1% Pd(BrettPhos)

base, solvent
+

Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2014, 79, 4161
2.	 Chem. Sci.  2013, 4, 916

 
46-023746-0237 Methanesulfonato[2-(dicyclohexylphosphino)-2’-

(N,N-dimethylamino)-1,1’-biphenyl](2’-amino-1,1’-
biphenyl-2-yl)palladium(II) CH2Cl2 adduct, min. 98% 
[DavePhos Palladacycle Gen. 3] (1445085‑87‑9) 
C39H49N2O3PPdS; FW: 763.28; white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

PdH2N OMs

Me2N PCy2

	 250mg
	 1g

 

46-0322
(continued)

Methanesulfonato(2-dicyclohexylphosphino-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% [BrettPhos Palladacycle Gen. 3] 
(1470372‑59‑8) 
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PALLADIUM (Compounds)
46-031446-0314 Methanesulfonato(2-dicyclohexylphosphino-

2’,6’-di-i-propoxy-1,1’-biphenyl)(2’-amino-1,1’-
biphenyl-2-yl)palladium(II), min. 98% 
[RuPhos Palladacycle Gen. 3] (1445085‑77‑7) 
C43H56NO5PPdS; FW: 836.37; white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  Buchwald Palladacycle 
Precatalyst Kit 2 component.

250mg
1g
5g

Technical Notes:
1.	 Palladium catalyst used for facile, C-N cross-coupling reactions.
2.	 A practical synthesis of indoles via a Pd-catalyzed C-N ring 

formation.

EtO2C

NH2

+

Cl OMe 1 mol% Cat., K2CO3

t-BuOH, 1 h, 110 °C

EtO2C
H
N OMe Tech. Note (1)

Ref. (1)

NH2

F

+

Me

Cl

Me

0.1 mol% Cat., NaOt-Bu

dioxane, 10 min, 100 °C

H
N

F

Me

Me

Tech. Note (1)
Ref. (1)

OH

Cl

Bu2NH + 1 mol% Cat., LHMDS

dioxane, 7 h, rt OH

Bu2N
Tech. Note (1)
Ref. (2)

Cl

R

N(R')(R'')

R+ H-N(R')R''

         0.05-0.75%
 Pd(RuPhos)/RuPhos

NaOt-Bu, THF, 85°C

Tech. Note (1)
Ref. (2)

EWG

R1

N
H

R3

R2

X

R4

Pd(RuPhos) (2 mol%)

NaOMe (1.5 equiv)
1,4-Dioxane, 100 °C

60%-95%
up to 100g scale

N

EWG

R1
R
2

R3

R4

Tech. Note (2)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2008, 130, 6686
2.	 Chem. Sci., 2013, 4, 916
3.	 Org. Lett., 2014, 16, 4117
4.	 Angew. Chem. Int. Ed., 2013, 52, 615

 

PdH2N OMs

PCy2O(iPr)

O(iPr)
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PALLADIUM (Compounds)
46-039546-0395

a

Methanesulfonato(2-dicyclohexylphosphino-2’,6’-
di-i-propoxy-1,1’-biphenyl)(2’-methylamino-1,1’-
biphenyl-2-yl)palladium(II), min. 98% 
[RuPhos Palladacycle Gen. 4] (1599466‑85‑9) 
C44H58NO5PPdS; FW: 850.40; off‑white to tan pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620   Buchwald Palladacycle 
Precatalyst Kit 4 (Methanesulfonato-2’-methylamino-
1,1’-biphenyl-2-yl- Palladacycles Gen. 4) component.

PdMe(H)N OMs

PCy2O(iPr)

O(iPr) 250mg
1g
5g

Technical Note:
1.	 Catalyst for the Buchwald-Hartwig Cross-Coupling Reaction

X

R + H N(R)R'
0.01-1% Pd/L

Base, solvent
 Temp., Time

N(R(R'

R Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2014, 79, 4161

 
46-035346-0353 Methanesulfonato{(R)-(-)-1-[(S)-2-

(dicyclohexylphosphino)ferrocenyl]ethyldi-t-
butylphosphine}(2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% 
[Josiphos Palladacycle Gen. 3] (1702311‑34‑9) 
C45H65FeNO3P2PdS; FW: 924.28; red‑orange solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

Fe

PCy2

P(tBu)2Me

PdH2N OMs

100mg
500mg

2g
10g

Technical Note:
1.	 Catalyst used for C-O coupling reactions between electron-deficient phenols and functionalized heteroaryl 

chlorides.

OH

N

Cl NHBoc

N

O NHBoc

R

R

5 mol% Josiphos precat.

Cs2CO3, toluene
    100°C, 24 h

+

Tech. Note (1)
Ref. (1)

References:
1.	 Tetrahedron Lett., 2015, 56, 2329

 
46-032046-0320 Methanesulfonato(2-dicyclohexylphosphino-

2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-
biphenyl-2-yl)palladium(II) dichloromethane 
adduct, min. 98%  [Xphos Palladacycle Gen. 3] 
(1445085‑55‑1) 
C46H62NO3PPdS; FW: 846.45; 
white to off‑white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  Buchwald Palladacycle 
Precatalyst Kit 2 component.

PdH2N OMs

PCy2

iPr

iPr

iPr

250mg
1g
5g

Technical Note:
1.	 Palladium precatalyst for facile C-N cross-coupling reactions.
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PALLADIUM (Compounds)

EtO2C

NH2

+

Cl OMe 1 mol% Cat., K2CO3

t-BuOH, 1 h, 110 °C

EtO2C
H
N OMe Tech. Note (1)

Ref. (1)

NH2

F

+

Me

Cl

Me

0.1 mol% Cat., NaOt-Bu

dioxane, 10 min, 100 °C

H
N

F

Me

Me

Tech. Note (1)
Ref. (1)

OH

Cl

Bu2NH + 1 mol% Cat., LHMDS

dioxane, 7 h, rt OH

Bu2N
Tech. Note (1)
Ref. (1)

Cl

R ArB(OH)2

Ar

R+
2% Pd(XPhos)

2:1 K3PO4 (aq)/THF
  rt or 40°C, 30 min

Tech. Note (1)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2008, 130, 6686
2.	 Chem. Sci., 2013, 4, 916

 
46-032746-0327

a

Methanesulfonato(2-dicyclohexylphosphino-
2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-methylamino-
1,1’-biphenyl-2-yl)palladium(II), min. 98% 
[XPhos Palladacycle Gen. 4] (1599466‑81‑5) 
C47H64NO3PPdS; FW: 860.48; 
white to off‑white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.   Buchwald Palladacycle 
Precatalyst Kit 4 (Methanesulfonato-2’-methylamino-
1,1’-biphenyl-2-yl- Palladacycles Gen. 4) component.

PdMeHN OMs

P

iPr

iPr

iPr

Cy2

250mg
1g
5g

Technical Note:
1.	 Palladium catalyst used in the Suzuki-Miyaura coupling of unstable boronic acids

Ar X + Ar'B(OH)2 Ar Ar'

2 mol% catalyst

THF/0.5M aq. K3PO4 (1:2)
             rt, 30 min

Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2014, 79, 4161

 
46-034846-0348

a

Methanesulfonato[2-diethylphosphino-2’,6’-bis(dime-
thylamino)-1,1-biphenyl](2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% [EtCPhos Palladacycle Gen. 3] 
C33H42N3O3PPdS; FW: 698.17; white to off‑white solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620

	 50mg
	 250mg
	 1g

Technical Note:
1.	 Palladium catalyst for the cross-coupling of secondary alkylzinc 

reagents with heteroaryl halides

PdH2N OMs

NMe2

Me2N PEt2

46-0322
(continued)

Methanesulfonato(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-
1,1’-biphenyl-2-yl)palladium(II) dichloromethane adduct, min. 98%  [Xphos Palladacycle 
Gen. 3] (1445085‑55‑1) 
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PALLADIUM (Compounds)

HetAr-X

sec-alkylZnBr•LiCl

+

1 mol% catalyst

THF/toluene
0°C to rt, 1-12 h

HetAr-sec-alkyl

excellent selectivity
for non-rearranged products

Tech. Note (1)
Ref. (1)

References:
1.	 Org. Lett., 2014, 16, 4638

 
46-034546-0345 Methanesulfonato{[4-(N,N-dimethylamino)phenyl]

di-t-butylphosphino}(2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% 
[Amphos Palladacycle Gen. 3] (1820817‑64‑8) 
C29H41N2O3PPdS; FW: 635.11; beige to tan pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

250mg
1g
5g

Technical Note:
1.	 See 15-1242.

 
46-095746-0957 Methanesulfonato[9,9-dimethyl-4,5-

bis(diphenylphosphino)xanthene][2’-amino-
1,1’-biphenyl]palladium(II) dichloromethane 
adduct, min. 98% [Xantphos Palladacycle Gen. 3] 
(1445085‑97‑1) 
C52H45NO4P2PdS; FW: 948.35; pale yellow pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

500mg
2g

Technical Notes:
1.	 Catalyst for the Negishi coupling of aryl halides and alkylzinc 

reagents.
2.	 Catalyst for the synthesis of tetraacetylated p-tolyl thioglucose.
3.	 Cooperative catalyst for the direct asymmetric α-allylation of acyclic esters.

F
Br

I

nBu-ZnCl
4 mol% Xantphos Pd. Gen. 3

4 mol% Xantphos
THF, rt

F
Br

nBu

Tech. Note (1)
Ref. (1)

O
SH

AcO
AcO

AcO OAc

I

Me

+

1 mol% catalyst
NEt3 (1 equiv)

THF, rt

O
S

AcO
AcO

AcO OAc

Me

Tech. Note (2)
Ref. (2)

O

O
F

F

F
F

F
OMs+

N

SN

H

Ph

20 mol% (+)-BTM
4 mol% 

Xantphos Pd. Gen. 3

iPr2NEt, THF

O

O
F

F

F
F

F

H

Tech. Note (3)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2014, 136, 15757.
2.	 Chem. Eur. J., 2015, 21, 8375.
3.	 J. Am. Chem. Soc., 2016, 138, 5214.

 

PdH2N OMs

P(tBu)2

Me2N

PdH2N OMs

PPh2

O

MeMe

PPh2

46-0348
(continued)

Methanesulfonato[2-diethylphosphino-2’,6’-bis(dimethylamino)-1,1-biphenyl](2’-amino-
1,1’-biphenyl-2-yl)palladium(II), min. 98% [EtCPhos Palladacycle Gen. 3] 
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PALLADIUM (Compounds)
46-038846-0388

a

Methanesulfonato[9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene](2’-methylamino-
1,1’-biphenyl-2-yl)palladium(II), 98% 
[Xantphos Palladacycle Gen. 4] (1621274‑19‑8) 
C53H47NO4P2PdS; FW: 962.38; yellow solid 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.   Buchwald Palladacycle 
Precatalyst Kit 4 (Methanesulfonato-2’-methylamino-
1,1’-biphenyl-2-yl- Palladacycles Gen. 4) 
component.

250mg
1g
5g

Technical Notes:
1.	 Catalyst used for the aminocarbonylation of (hetero)aryl bromides.
2.	 Catalyst used in the aminocarbonylation of bromopyridine and alkyl-substituted bromobenzene. 

Amine  +  (Het)Ar-Br  +  CO

O

C

(Het)Ar Amine

Pd(XantPhos) catalyst
2 mole%

45°C, 55-99% yield

Tech. Note (1)
Ref. (1)

(Het)Ar-Br

Pd(XantPhos) (2.0 mole%), CO (1.2 equiv.)
Morpholine (2.0 equiv.), Et3N (2.0 equiv)

dioxane, 45°C, 16 h

N

O

C

O

HetAr
Tech. Note (1)
Ref. (1)

N Br N C

O

N

R

R'

Pd(XantPhos) (2.0 mole%), CO (1.2 equiv.)
RR'NH (2.0 equiv.), Et3N (2.0 equiv)

dioxane, 45°C, 16 h
Tech. Note (2)
Ref. (1)

Pd(XantPhos (2.0 mole%)

n-Bu

Br

N

O

C

O

n-Bu

                     CO (1.2 equiv)
Morpholine (2.0 equiv), Et3N (2.0 equiv)
             dioxane, 30-80°C, 14 h

Tech. Note (2)
Ref. (1)

References:
1.	 Org. Lett., 2014,16, 4296

 
46-039246-0392

a

Methanesulfonato(1,3,5,7-tetramethyl-8-phenyl-
2,4,6-trioxa-8-phosphaadamantane)(2’-amino-
1,1’-biphenyl-2-yl)palladium(II) dichloromethane 
adduct, min. 98% [MeCgPPh Palladacycle Gen. 3] 
C29H34NO6PPdS·CH2Cl2; FW: 662.04; 
white to tan pwdr. 
air sensitive, moisture sensitive 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620

PPh

O

O

O

Me
Me

Me
Me

H2N Pd OMs

	 500mg
	 2g

 

PdMeHN OMs

PPh2

O

MeMe

PPh2
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PALLADIUM (Compounds)
46-038746-0387

a

Methanesulfonato(tri-t-butylphosphino)(2’-amino-
1,1’-biphenyl-2-yl)palladium(II), 98% 
[P(t-Bu)3 Palladacycle Gen. 3] (1445086‑17‑8) 
C25H40NO3PPdS; FW: 572.05; white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.  

PdH2N OMs

P(tBu)3
	 250mg
	 1g
	 5g

Technical Notes:
1.	 Pd-catalyzed cross-coupling reaction of s-BuB(OH)2 and 4-chloroanisole.
2.	 Pd-catalyzed cross-coupling reaction of secondary alkylboronic acids and aryl chlorides.
3.	 Pd-catalyzed cross-coupling reaction of secondary alkyltrifluoroborates and aryl chlorides

Cl

OMe

s-Bu

OMe

n-Bu

OMe

++
           K2CO3 (3 equiv)
toluene/H2O (2:1), 100 °C, 24 h

s-BuB(OH)2

   1.5 equiv

Palladium complex

1.0 equiv

Tech. Note (1)
Ref. (1)

R-B(OH)2 R-BF3K
or

R= i-Pr (4)
      s-Bu (5)

R= i-Pr (6)
      s-Bu (7)

+
1 (5 mol %)

  K2CO3 (3 equiv)
toluene: H2O (2:1)
      100 °C, 24h

Ar-RArCl Tech. Note (2)
Ref. (1)

Ar-Cl BF3K

R1

R2

+

1.5 equiv

Ar

R1

R2

toluene/H2O or benzene/H2O
       60-100 °C, 24-48 h

Palladium complex (5-10 mol%)
              K2CO3 (3 equiv)

Tech. Note (3)
Ref. (1)

References:
1.	 J. Am. Chem. Soc., 2014, 136, 14027

 
46-038546-0385

a

Methanesulfonato(tri-t-butylphosphino)(2’-me-
thylamino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[P(t-Bu)3 Palladacycle Gen. 4] (1621274‑11‑0) 
C26H42NO3PPdS; FW: 586.08; tan to yellow pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620   Buchwald Palladacycle 
Precatalyst Kit 4 (Methanesulfonato-2’-methylami-
no-1,1’-biphenyl-2-yl- Palladacycles Gen. 4) component.

PdMeHN OMs

P(tBu)3
	 250mg
	 1g
	 5g

Technical Note:
1.	 Mild Pd-catalyzed aminocarbonylation of (hetero)aryl bromides with a palladacycle precatalyst.

Br

nBu nBu

N
O

O                    CO (1.2 equiv)
              Pd-catalyst (5 mole%)
Morpholine (3.0 equiv), Base (3.0 equiv)

solvent, 45°C, 14 h

Tech. Note (1)
Ref. (1)

References:
1.	 Org. Letters, 2014, 16, 4296. 
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PALLADIUM (Compounds)
46-023946-0239 Methanesulfonato(tricyclohexylphosphine)

(2’-amino-1,1’-biphenyl-2-yl)palladium(II) 
dichloromethane adduct,  min. 98% [PCy3 
Palladacycle Gen. 3] (1445086‑12‑3) 
C31H46NO3PPdS; FW: 650.16; off‑white to beige pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.

PdH2N OMs

PCy3
	 250mg
	 1g
	 5g

Technical Note:
1.	 A new palladium precatalyst for C-C and C-N cross-coupling reactions.

References:
1.	 Chem. Sci., 2013, 4, 916
2.	 Chem. Eur. J., 2014, 20, 12032.
3.	 Org. Lett., 2017, 19, 5038.

 
46-037946-0379

a

Methanesulfonato(tricyclohexylphosphino)
(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[PCy3 Palladacycle Gen. 4] 
C32H48NO3PPdS; FW: 664.19; white pwdr. 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620.   Buchwald Palladacycle 
Precatalyst Kit 4 (Methanesulfonato-2’-methylamino-
1,1’-biphenyl-2-yl- Palladacycles Gen. 4) component.

PdMeHN OMs

PCy3
	 250mg
	 1g
	 5g

Technical Note:
1.	 N-Methyl Alternative* Catalyst for the alkene carboboration enabled by synergistic catalysis

Ph +

Br

B B
O

OO

O
+

5 mol% SIMes-CuCl
1 mol% Pd-PCy3 catalyst

1.5 equiv NaOt-Bu
toluene, 22°C, 6 h

Ph Bpin

Ph

Bpin
+

62% 23%

Tech. Note (1)
Ref. (1)

References:
1.	 Chem. Eur. J., 2014, 20, 12032. (Note this reference is for the non-methylated palladacycle, 46-0239, with 

the same ligand.)  
 

46-155346-1553

a

(2’-Methylamino-1,1’-biphenyl-2-yl)
methanesulfonatopalladium(II) dimer, min. 98% 
(1581285‑85‑9) 
C28H30N2O6Pd2S2; FW: 767.52; light gray pwdr. 
air sensitive 
Note: Patents: PCT/US2013/030779, 
US Serial No. 13/799620

500mg
2g

Technical Note:
1.	 Dimeric palladium precursor, that when treated with 

phosphines at room temperature in dichloromethane, provides 
N-substituted precatalysts.  These catalysts are useful in the aminocarbonylation of (hetero)aryl bromides, 
and general C-C and C-N cross-coupling reactions.

N(H)R

Pd

O
Ms

2

DCM, rt

Ligand (L) N(H)R

Pd

O
Ms

L

References:
1.	 Org. Lett., 2014, 16, 4296
2.	 J. Org. Chem., 2014, 79, 4161

 

PdMeHN OMs

PdMsO NHMe
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PALLADIUM (Compounds)
46-178046-1780 Palladium(II) acetate, min. 98% (99.9+%-Pd) (3375‑31‑3) 

Pd3(OOCCH3)6; FW: 673.52; golden‑brown xtl. 
Note: Palladium Kit component.  

	 1g
	 5g
	 25g

Technical Notes:
1.	 Efficient catalyst for the arylation of olefins (Heck reaction).
2.	 Catalyst for cross-coupling reactions.
3.	 Catalyst for C-H activation.
4.	 Precatalyst for enantioselective decarboxylative protonation of allyl β-ketoesters

R1X + R2 R2 R1

H

R1 = Ar, ArCH2,

Tech. Note (1)
Ref. (1)

RX + R1BX2
alkoxide

Pd(0)
R R1 Tech. Note (2)

Ref. (2,3)

Cl

R1

NR2

R1

Pd(OAc)2 + 2L

Pd(0)L

H2O

+ HNR2

Tech. Note (2)
Ref. (2,3)

O

O

H3C

NO2

OMe

O

O

O

NO2

OMe

O

+
Pd(OAc)2

S SPh Ph
OO

•

DMBQ/AcOH
dioxane/DMSO 4/1

70%

Tech. Note (3)
Ref. (2,3)

HCO2H, molecular sieves
dioxane

91% yield, 92% ee

Pd(OAc)2
chiral phosphinooxazoline

O
Bn

O

O O

H
Bn

Tech. Note (4)
Ref. (10)

References:
1.	 Angew. Chem. Int. Ed., 1994, 33, 2379
2.	 Acta. Chem. Scand., 1993, 47, 221
3.	 J. Org. Chem., 1994, 59, 5034
4.	 Palladium Reagents in Organic Synthesis (R.F. Heck), 1985, Chapter 6
5.	 Comprehensive Organic Synthesis, 1991, Vol. 3, Chapter, 2
6.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol.6, 3847
7.	 Handbook of Organopalladium Chemistry for Organic Synthesis, Negishi, E., Ed., Wiley-Interscience, New York, 2002
8.	 Org. Lett., 2008, 10, 3505
9.	 J. Am. Chem. Soc., 2008, 130, 14090
10.	 J. Am. Chem. Soc., 2006, 128, 11348

 
46-178146-1781 Palladium(II) acetate, 99+% (99.95+%-Pd) (3375‑31‑3) 

Pd3(OOCCH3)6; FW: 673.52; golden‑brown xtl.
	 1g
	 5g
	 25g

Technical Note:
1.	 See 46-1780 (174)
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PALLADIUM (Compounds)
46-203046-2030 Palladium(II) acetate/1,1’-bis(di-t-butylphosphino)

ferrocene/potassium phosphate admixture  
[CatKit single-use vials - 2.02 wt% Pd(OAc)2] 
off‑white pwdr. 
Note: Each vial contains 453mg of admixture.  
Weight-percent of components:
2.02 wt% palladium acetate; 4.28 wt% phosphine ligand; 
93.7 wt% potassium phosphate
Kit of CatKits - Single-Use Vials for low catalyst loading 
experiments Kit component..

Fe

P(tBu)2

P(tBu)2

    mixture with
Pd(OAc)2/K3PO4

	 5 x 1vial
	 25 x 1vial

Technical Note:
1.	 Convenient, pre-weighed vial of palladium catalyst/base admixture useful for screening reactions.  The vial 

contains 453mg of admixture, which will deliver 4 mole% of palladium catalyst and 2 equivalents of base, to 
a reaction using 1 mmole of substrate.

 
46-203346-2033 Palladium(II) acetate/2-dicyclohexylphosphino-2,6-di-

methoxy-1,1’-biphenyl (SPhos)/potassium phosphate 
admixture [CatKit single-use vials - 1.96 wt% Pd(OAc)2] 
off‑white pwdr. 
Note: Patents:  US 6,395,916, US 6,307,087.  
Each vial contains 453mg of admixture.  
Weight-percent of components:
1.96 wt% palladium acetate; 7.17 wt% phosphine ligand; 
90.8 wt% potassium phosphate
Kit of CatKits - Single-Use Vials for low catalyst loading 
experiments Kit component.

MeO OMe
PCy2

mixture with
Pd(OAc)2/K3PO4

5 x 1vial
25 x 1vial

Technical Note:
1.	 Convenient, pre-weighed vial of palladium catalyst/base admixture useful for screening reactions. The vial 

contains 453mg of admixture, which will deliver 4 mole% of palladium catalyst and 2 equivalents of base, to 
a reaction using 1 mmole of substrate.

 
46-185046-1850 Palladium(II) chloride (99.9%-Pd) (7647‑10‑1) 

PdCl2; FW: 177.31; rust colored xtl.; m.p. 500° dec.; d. 4.0 
hygroscopic 
Note: Palladium Kit component.  

	 1g
	 5g
	 25g

Technical Notes:
1.	 Catalyst for aldehyde selective Wacker oxidations of phthalimide protected allylic amines.
2.	 Catalyst for C-H arylation of thiophenes.
3.	 Palladium-catalyzed cyanation of carbon-carbon triple bonds.
4.	 Catalyst for Wacker oxidation of olefins.
5.	 Reagent for the intramolecular addition of alcohols to olefins.

PdCl2 (10%), CuCl (1.0 eq.)

O2, DMF/H2O, 72 hN OO

R

N OO

R
CHO

77-95%
Tech. Note (1)
Ref. (1)

Ag2CO3, m-xylene, 120 °C

PdCl2 (5%), bipyridyl (10%)
61-87%

S

Ar2

H

OMe

Ar1

Ar3I+

S

Ar2

Ar3

OMe

Ar1

Tech. Note (2)
Ref. (2)

HR1
H

NC

R1

CN

PdCl2 (5%), TMSCN
O2, toluene, 100 °C

51-86%
Tech. Note (3)
Ref. (3)

R

Me
R

OPdCl2 (5%), O2

DMA, H2O, 100 °C
74-91%

Tech. Note (4)
Ref. (4)
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PALLADIUM (Compounds)

Me

OH

PdCl2 (10%), CO

CuCl, MeOH
O

Me

CO2Me
Tech. Note (5)
Ref. (5)

References:
1.	 J. Am. Chem. Soc., 2009, 131, 9473
2.	 J. Am. Chem. Soc., 2009, 131, 14622
3.	 Angew. Chem. Int. Ed., 2009, 48, 4528
4.	 Angew. Chem. Int. Ed., 2006, 45, 481
5.	 J. Org. Chem., 1989, 54, 4483
6.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol, 6, 3872

 
96-4650 Palladium Kit

See page 34596-4650

46-215046-2150 Tetrakis(triphenylphosphine)palladium(0), 99% 
(99.9+%-Pd) (14221‑01‑3) 
Pd[(C6H5)3P]4; FW: 1155.57; bright yellow pwdr. 
air sensitive, (store cold) 
Note: Palladium Kit component.  

Pd
PPh3Ph3P

PPh3Ph3P

	 1g
	 5g
	 25g

Technical Notes:
1.	 Catalyst for Suzuki coupling of chiral secondary organoboronic esters.
2.	 Palladium-catalyzed SNAr reactions for the synthesis of heteroaryl ethers.
3.	 Catalyst for cross-coupling of α-diazocarbonyl compounds with arylboronic acids.
4.	 Diastereoselective synthesis of trans-1,2-diazetidines.
5.	 Palladium-catalyzed alkynyl iminium ion cyclization.
6.	 Widely used reagent in a variety of transformations including Heck arylation, enyne and diyne 

cycloisomerization.
7.	 Catalysts for cross-coupling.

CH3

BPin

Ar2I
Ph3P, Ag2O

CH3

Ar2

+
38-64%
84-94%
stereo-retention

Pd[(PPh)3]4 Tech. Note (1)
Ref. (1)

Ar O
N

N
N

N
Ar'B(OH)2

Pd(PPh3)4, Cs2CO3

O2, DME/H2O Ar O
Ar'

+ 37-87%
Tech. Note (2)
Ref. (2)

R2

R1

R3

O

N2

ArB(OH)2

Pd(PPh3)4
iPr2NEt, BQ

toluene, 80 °C
+ R2

R1

R3

O

Ar

65-97% Tech. Note (3)
Ref. (3)

R1

NCO2EtEtO2CHN
R2I+

Pd(PPh3)4, Cs2CO3

CH3CN, 80 °C EtO2CN NCO2Et

R1
R2

62-77%

Tech. Note (4)
Ref. (4)

NHBnR R'B(OH)2, HCHO (aq.)

Pd(PPh3)4 (2%)

N
Bn

R'

71-88%

Tech. Note (5)
Ref. (5)

46-1850
(continued)

Palladium(II) chloride (99.9%-Pd) (7647‑10‑1)
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PALLADIUM (Compounds)

Me

E
E

Me

HE
E

73%
Pd(PPh3)4 Tech. Note (6)

Ref. (6)

R1X + R2SnR3
Pd(PPh3)4

R1-R2
Tech. Note (7)
Ref. (9)

R2

R1 SiF3

ArX
R1

Ar
R2+

Pd(PPh3)4

TBAF

regiochemically pure

Tech. Note (7)
Ref. (8)

Me
O

Me
OTf

SnMe3, LiCl

Pd(PPh3)4
CO

Me

O

Tech. Note (7)
Ref. (9)

References:
1.	 J. Am. Chem. Soc., 2009, 131, 5024
2.	 J. Am. Chem. Soc., 2009, 131, 4174
3.	 J. Am. Chem. Soc., 2008, 130, 1566
4.	 Angew. Chem. Int. Ed., 2008, 47, 4581
5.	 Angew. Chem. Int. Ed., 2008, 47, 4851
6.	 Acc. Chem. Res., 1990, 23, 34
7.	 Angew. Chem. Int. Ed., 1995, 34, 1721
8.	 Pure Appl. Chem., 1994, 66, 1471
9.	 J. Am. Chem. Soc., 1984, 106, 7500
10.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol, 7, 4788
11.	 Comprehensive Organic Synthesis, 1991, Vol, 3, Chapter, 2.4, 521
12.	 Palladium Reagents in Organic Synthesis, 1995, Chapter, 6
13.	 Handbook of Organopalladium Chemistry for Organic Synthesis, 1st, Ed, John, Wiley, Sons

 
46-786046-7860 Triphenylphosphinepalladium(II) dichloride 

phosphaadamantane ethyl Silica 
(PhosphonicS PAPd1r) 
yellow solid 
Note: Sold in collaboration with PhosphonicS Ltd. 
for research purposes only.

O

O

O P

PdCl2PPh3
	 500mg
	 2g

Particle size range: 60-200 microns
Palladium loading: 0.01 to 0.03  mmol/g
Technical Note:

1.	 Immobilized palladium heterogeneous catalyst successfully utilized in typical Suzuki and Heck reactions.  
The catalyst is effective for a wide range of substrates yielding coupled products in high yield.  The catalyst 
can be simply filtered off and reused  over several cycles, with no apparent loss in activity.  Typical reactions 
using the homogeneous version of triphenylphosphinepalladium(II) dichloride phosphaadamantane can be 
found in Org. Lett. 2003, 5, 6, Tetrahedron Lett., 2004, 45, 8319 and J.Org.Chem., 2004, 69, 5082.

 
46-300546-3005 Tris[di(4-acetoxybenzylidene)acetone]

dipalladium(0) di(4-acetoxybenzylidene)
acetone adduct, min. 97% (1196118‑15‑6) 
C63H54O15Pd2; FW: 1263.93; dark purple pwdr. 
air sensitive, moisture sensitive, (store cold) 
Note: U.S. Patent No. 12/259,001

100mg
500mg

Technical Note:
1.	 Useful catalyst for the Suzuki polycondensation reactions.

References:
1.	 Macromolecules, 2009, 42, 8611

 

46-2150
(continued)

Tetrakis(triphenylphosphine)palladium(0), 99% (99.9+%-Pd) (14221‑01‑3) 
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PALLADIUM (Compounds)
46-300046-3000 Tris(dibenzylideneacetone)dipalladium(0) 

(51364‑51‑3) 
(C6H5CH=CHCOCH=CHC6H5)3Pd2; FW: 915.70; 
purple pwdr.; m.p. 152-155° 
air sensitive, moisture sensitive 
Note: Palladium Kit component.  

1g
5g

25g

Technical Notes:
1.	 Catalyst precursor for conversion of aryl chlorides, triflates, 

and nonaflates to nitroaromatics.
2.	 Catalyst for the synthesis of epoxides.
3.	 Catalytic asymmetric allylic and homoallylic diamination of 

terminal olefins.
4.	 Site-selective benzylic sp3 palladium-catalyzed direct arylation.
5.	 Palladium-catalyzed one-pot synthesis of tricyclic indolines.
6.	 Active catalyst for the Suzuki-Miyaura coupling of 2-pyridyl nucleophiles.
7.	 Catalyst in combination with BINAP for the asymmetric Heck Arylation of olefins.
8.	 Catalyst for α-arylation of ketones.
9.	 Cross-coupling of aryl halides with aryl boronic acids.

X Pd2(dba)3, tBuBrettPhos

TDA, tBuOH
+ 74-99%NaNO2R

X = Cl, OTf, ONf

NO2

R

130 °C

Tech. Note (1)
Ref. (1)

OH

R1

R2R1 RBr

R = aryl, vinyl

+
Pd2(dba)3, RuPhos

tBuONa, toluene
O

R2

R1

R1

R
44-69%

Tech. Note (2)
Ref. (2)

R

O

N N
tBu

R

O

N N
tBu

Pd2(dba)3, L
65 °C

+
50-80%
90-94% ee

tBu
tBu

Tech. Note (3)
Ref. (3)

N
O

Me ArX+ Pd2(dba)3, XPhos
tBuONa, toluene N

O

Ar 60-90% Tech. Note (4)
Ref. (4)

NH2
Br

R
R2

R1

O

N
H

O
R

R1

R2
+

Pd2(dba)3, dppf

K2CO3, toluene

50-81%

Tech. Note (5)
Ref. (5)

Br

R2 NR1 R2N
R1

B(OiPr)3Li Pd2(dba)3, Ph2P(O)H
KF, dioxane

+ Tech. Note (6)
Ref. (6)

MeO I

N
Me

O

Me

OTIPS

N

Me
CHO
O

Me

MeOPd2(dba)3, BINAP
Tech. Note (7)
Ref. (7)

R'

O
RArBr +

Pd2(dba)3, BINAP

tBuONa, THF R'

O
R

Ar

Tech. Note (8)
Ref. (8)

Cl (HO)2B
R1 R2

+
Pd2(dba)3, tBu3P

Cs2CO3, dioxane

R1 R2 Tech. Note (9)
Ref. (9)

Pd

C

C
C

Ph

Pd

O
C C

Ph

C

C

Ph
C

C

O

CC
Ph

O

C
Ph

Ph
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PALLADIUM (Compounds)

References:
1.	 J. Am. Chem. Soc., 2009, 131, 12898.
2.	 J. Am. Chem. Soc., 2009, 131, 2052.
3.	 J. Am. Chem. Soc., 2008, 130, 8590.
4.	 J. Am. Chem. Soc., 2008, 130, 3266.
5.	 Angew. Chem. Int. Ed., 2008, 47, 177.
6.	 Angew. Chem. Int. Ed., 2008, 47, 4695.
7.	 J. Org. Chem., 1993, 58, 6949.
8.	 J. Am. Chem. Soc., 1997, 119, 11108.
9.	 Angew. Chem. Int. Ed., 1998, 37, 3387.

 
46-301046-3010 Tris(dibenzylideneacetone)dipalladium(0)  

chloroform adduct (52522‑40‑4) 
(C6H5CH=CHCOCH=CHC6H5)3Pd2∙CH-
Cl3; FW: 1035.08; red to brown solid; 
m.p. 131-135° 
air sensitive, moisture sensitive 
Note: Palladium Kit component.

500mg
2g

10g

Technical Notes:
1.	 Used for Pd-catalyzed asymmetric arylation, vinylation, 

and Allenylation of tert-cyclobutanols via enantioselective 
C−C Bond cleavage.

2.	 Used for synthesis of chiral chromans through the Pd-
catalyzed asymmetric allylic alkylation (AAA).

3.	 Catalyst for double N-arylation of primary amines to synthesize multisubstituted carbazoles from 
2,2‘-biphenylylene ditriflates.

4.	 Paladium catalyst for regio- and enantioselective allylic alkylation of ketones through allyl enol carbonates.
5.	 Used for Pd-catalyzed enantioselective C-3 allylation of 3-substituted-1H-indoles using trialkylboranes.
6.	 Used for enantioselective construction of spirocyclic oxindolic cyclopentanes by Pd-catalyzed 

trimethylenemethane-[3+2]-cycloaddition.
7.	 Usewd for Pd-catalyzed insertion of α-diazoesters into vinyl halides to generate α,β-unsaturated γ-amino 

Esters.
8.	 Pd catalyst for decarboxylative asymmetric allylic alkylation of enol carbonates.
9.	 Palladium catalyst for asymmetric addition of oxindoles and allenes.
10.	 Catalyst for diastereo- and enantioselective formal [3+2]-cycloaddition between substituted 

vinylcyclopropanes and electron-deficient olefins.
11.	 Used for Pd-catalyzed asymmetric decarboxylative cycloaddition of vinylethylene carbonates with Michael 

sacceptors.
12.	 Catalyst for enantioselective [6+4] cycloaddition of vinyl oxetanes with azadienes to access ten-membered 

heterocycles.

X Pd2(dba)3, tBuBrettPhos

TDA, tBuOH
+ 74-99%NaNO2R

X = Cl, OTf, ONf

NO2

R

130 °C

Tech. Note (1)
Ref. (1)

OH

R1

R2R1 RBr

R = aryl, vinyl

+
Pd2(dba)3, RuPhos

tBuONa, toluene
O

R2

R1

R1

R
44-69%

Tech. Note (2)
Ref. (2)

R

O

N N
tBu

R

O

N N
tBu

Pd2(dba)3, L

65 °C
+

50-80%
90-94% ee

tBu
tBu

Tech. Note (3)
Ref. (3)

Pd

C

C
C

Ph

C

Pd

C C

Ph

C

C

Ph

C

C

C

O

CC
Ph C

O

C
Ph

Ph

O

CHCl3

46-3000
(continued)

Tris(dibenzylideneacetone)dipalladium(0) (51364‑51‑3) 
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PALLADIUM (Compounds)

N
O

Me ArX+
Pd2(dba)3, XPhos

tBuONa, toluene
N
O

Ar 60-90% Tech. Note (4)
Ref. (4)

NH2

Br

R
R2

R1

O

N
H

O

R

R1

R2
+

Pd2(dba)3, dppf

K2CO3, toluene
50-81%

Tech. Note (5)
Ref. (5)

Br

R2 N
R1 R2

N
R1

B(OiPr)3Li Pd2(dba)3, Ph2P(O)H

KF, dioxane
+ Tech. Note (6)

Ref. (6)

MeO I

N
Me

O

Me

OTIPS

N

Me

CHO
O

Me

MeOPd2(dba)3, BINAP Tech. Note (7)
Ref. (7)

Br

R

R'NH2 NHR'

R

+
Pd2(dba)3, dppf

tBuONa
Tech. Note (8)
Ref. (8)

R'

O
RArBr +

Pd2(dba)3, BINAP
tBuONa, THF R'

O
R

Ar

Tech. Note (9)
Ref. (9)

Cl (HO)2B
R1 R2

+
Pd2(dba)3, tBu3P
Cs2CO3, dioxane

R1 R2 Tech. Note (10)
Ref. (10)

Tech. Note (11)
Ref. (11)

Tech. Note (12)
Ref. (12)

References:
1.	 J. Am. Chem. Soc., 2003, 125, 8862.
2.	 J. Am. Chem. Soc., 2004, 126, 11965.
3.	 J. Org. Chem., 2005, 70, 413.
4.	 J. Am. Chem. Soc., 2005, 127, 2846.
5.	 J. Am. Chem. Soc., 2006, 128, 6314.
6.	 J. Am. Chem. Soc., 2007, 129, 12396.
7.	 Angew. Chem. Int. Ed., 2009, 48, 3677.
8.	 J. Am. Chem. Soc., 2009, 131, 18343.
9.	 J. Am. Chem. Soc., 2011, 133, 20611.
10.	 J. Am. Chem. Soc., 2012, 134, 17823.
11.	 Angew. Chem. Int. Ed., 2014, 53, 11257.
12.	 Angew. Chem. Int. Ed., 2018, 57, 1596.

 

Pd2(dba)3·CHCl3/L*

THF, 20-40°C,

O
O

O

R

+ R'
R2

R1

O

R'

R

R1

R2

Pd2(dba)3·CHCl3/L*

X

NTs

R1
R2 +

O

R3 X
R2 O

TsN 10

R3

R1

46-3010
(continued)

Tris(dibenzylideneacetone)dipalladium(0)  chloroform adduct (52522‑40‑4) 
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PALLADIUM (Compounds)
46-301546-3015 Tris(dibenzylideneacetone)dipalladium(0)/tri-t-butylphosphonium 

tetrafluoroborate admixture (molar Pd/P = 1:1.2) 
C51H42O3Pd2/[(C4H9)3PH]+BF4

-; purple pwdr. 
air sensitive, moisture sensitive

	 1g
	 5g

Technical Note:
1.	 Stable, precatalyst mixture for the Suzuki, Heck, Stille, and Sonogashira, reactions of aryl/vinyl halides, 

under mild conditions.  Active catalyst can be generated in situ by adding a base.

(HO)2B

0.5-1.5% Pd2(dba)3
1.0-3.6% [(t-Bu)3PH]BF4

3.3 equiv. KF
        THF

Y
R-X + R

Y

1.1 equiv.

0.5-1.5% Pd2(dba)3
1.0-6.0% [(t-Bu)3PH]BF4

1.1 equiv. cy2NMe
        dioxane

X
Y

R
R'+

Y

R'
R

1.1-2.0 equiv.

 2.2 equiv. CsF
 dioxane or NMP

X
Y

+ Bu3Sn-R

       1.5% Pd2(dba)3
3.0-6.0% [(t-Bu)3PH]BF4

R
Y

1.05 equiv.

References:
1.	 Org. Lett,. 2001, 3, 4295

 
46-302046-3020 Tris(dibenzylideneacetone)dipalladium(0)/tri-t-butylphosphonium 

tetrafluoroborate admixture (molar Pd/P = 1:2) 
C51H42O3Pd2/[(C4H9)3PH]+BF4

-; purple pwdr. 
air sensitive, moisture sensitive

	 1g
	 5g

Technical Note:
1.	 See 46-3015 .

 
46-218546-2185 Tris{tris[3,5-bis(trifluoromethyl)phenyl]

phosphine}palladium(0), 99% (1130784‑80‑3) 
C72H27F54P3Pd; FW: 2117.24; yellow xtl. 
Note: Material can be stored at room 
temperature.  Not sensitive to air, moisture, 
or light.

P

CF3

CF3

F3C

CF3CF3

F3C Pd

3

500mg
2g

10g

Technical Notes:
1.	 Catalyst used in the hydrocarboxylation of terminal alkenes in supercritical carbon dioxide.
2.	 Palladium catalyst used for the direct arylation of heteroarenes.
3.	 Catalyst used in a nonoxidative cyclization reaction.
4.	 Air and thermostable catalyst used for Suzuki coupling reactions.

R R
COOH

R

COOH

[Pd]P ligand/surfactant

CO, H2O, supercritical CO2

+
Tech. Note (1)
Ref. (1)
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PALLADIUM (Compounds)

Br

Ar

Br

Ar'+

Ar

Ar

superstable Pd0 (0.5-2 mol%)

PivOH (30 mol%), K2CO3 (1.5 equiv.)
                dimethylacetamide

Tech. Note (2)
Ref. (2)

N

N

R

NH
Br

CN N

N

R

CN

N

    Pd(Ar3P)3 (10 mol%)
         BINAP (5 mol%)
        K2CO3 (2-3 equiv)
dry PhMe, 110°C, 3-5 h, Ar

         90-97%
Ar= 3,5-(F3C)2C6H3

Tech. Note (3)
Ref. (3)

Ar-X

B

O O

X

Y
superstable Pd0 (0.33 mol%)

MeOH/H2O (10:1)
          K2CO3

Ar Y

X

+
Tech. Note (4)
Ref. (4)

References:
1.	 Eur. J. Inorg.Chem., 2008, 22, 3524
2.	 Eur. J. Org.Chem., 2015, 2015(1), 56
3.	 J. Org.Chem., 2015, 80, 8329
4.	 Eur. J. Org.Chem., 2015, 2015(1), 60PHOSPHORUS (Compounds)	

PHOSPHORUS (Compounds)	
96-5900 Chiral Quest Catalyst and Ligand Toolbox Kit for Asymmetric Hydrogenation

See page 333 
15-145715-1457 (11bR)-(+)-4,4-Dibutyl-2,6-bis[3,5-bis(triflu-

oromethyl)phenyl]-4,5-dihydro-3H-dinaph-
tho[2,1-c:1’,2’-e]phosphepinium bromide, 99% 
R-MARUOKA CAT P-NB 
[C46H38F12P]+Br-; FW: 929.65; white xtl.; 
m.p. 262-263° 
Note: Maruoka Chiral Phase-Transfer 
Phosphonium Organocatalyst Kit component.

	 50mg
	 250mg

Technical Note:
1.	 Chiral, phase-transfer catalyst for the asymmetric Michael and 

Mannich reactions of 3-aryloxindoles.

N
O

Boc

X

Y

N
O

Boc

X

R

O
Y

*
(S)-1 (3 mol%)
CH2=CHCOR

PhCO2K (5 equiv)
         toluene
      -60°C, 24 h

Tech. Note (1)
Ref. (1)

P

CF3

CF3

CF3

CF3

Br-
+ nBu

nBu

46-2185
(continued)

Tris{tris[3,5-bis(trifluoromethyl)phenyl]phosphine}palladium(0), 99% (1130784‑80‑3) 
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PALLADIUM (Compounds)

NBoc

Z
(S)-1 (3 mol%)

PhCO2K (5 equiv)
         toluene

N
O

Boc

X

Y

N
O

Boc

X

Y

*

NHBoc

Z

* Tech. Note (1)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2009, 48, 4559.

 
15-145815-1458 (11bS)-(-)-4,4-Dibutyl-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-4,5-dihydro-3H-

dinaphtho[2,1-c:1’,2’-e]phosphepinium bromide, 99% S-Maruoka CAT P-NB 
(1110711‑01‑7) 
[C46H30F12P]+Br-; FW: 929.65; white xt.; m.p. 262-263° 
Note: Maruoka Chiral Phase-Transfer Phosphonium Organocatalyst Kit component.

50mg
250mg

Technical Note:
1.	 See 15-1457 (page 182)

 
15-146415-1464 (11bR)-(+)-4,4-Di-t-butyl-2,6-bis[3,5-bis(triflu-

oromethyl)phenyl]-4,5-dihydro-3H-dinaph-
tho[2,1-c:1’,2’-e]phosphepinium bromide, 99%  
R-MARUOKA CAT P-TB 
[C46H38F12P]+Br-; FW: 929.65; white xtl.; 
m.p. 202-204° 
Note: Maruoka Chiral Phase-Transfer Phosphonium 
Organocatalyst Kit component.

50mg
250mg

Technical Note:
1.	 Chiral, phase-transfer catalyst for the asymmetric Michael and 

Mannich reactions of 3-aryloxindoles.

N
O

Boc

X

Y

N
O

Boc

X

R

O
Y

*
(S)-1 (3 mol%)
CH2=CHCOR

PhCO2K (5 equiv)
         toluene
      -60°C, 24 h

Tech. Note (1)
Ref. (1)

NBoc

Z
(S)-1 (3 mol%)

PhCO2K (5 equiv)
         toluene

N
O

Boc

X

Y

N
O

Boc

X

Y

*

NHBoc

Z

* Tech. Note (1)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2009, 48, 4559.

 
15-146515-1465 (11bS)-(-)-4,4-Di-t-butyl-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-4,5-dihydro-3H-

dinaphtho[2,1-c:1’,2’-e]phosphepinium bromide, 99%  S-MARUOKA CAT P-TB 
[C46H38F12P]+Br-; FW: 929.65; white xtl.; m.p. 202-203° 
Note: Maruoka Chiral Phase-Transfer Phosphonium Organocatalyst Kit component.

50mg
250mg

Technical Note:
1.	 See 15-1464 (page 183)

 
96-3750 Maruoka Chiral Phase-Transfer Phosphonium Organocatalyst Kit

See page 345 

P
+

Br-

tBu

tBu

CF3

CF3

CF3

CF3

15-1457
(continued)

(11bR)-(+)-4,4-Dibutyl-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-4,5-dihydro-3H-dinaphtho[2,1-
c:1’,2’-e]phosphepinium bromide, 99% R-MARUOKA CAT P-NB 
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PLATINUM (Elemental Forms)
PLATINUM (Elemental Forms)	

96-6717 BASF Heterogeneous Catalyst Kit
See page 323 

96-6721 BASF Platinum Catalyst Kit
See page 324 

78-301578-3015

a

Platinum nanoparticles, 1% on carbon black (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; black solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

	 5g
	 25g

 
78-302078-3020

a

Platinum nanoparticles, 5% on carbon black (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; black solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

5g
25g

 
78-303078-3030

a

Platinum nanoparticles, 10% on carbon black (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; black solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

1g
5g

 
78-303278-3032

a

Platinum nanoparticles, 20% on carbon black (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; black solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

	 1g
	 5g

 
78-303578-3035

a

Platinum nanoparticles, 30% on carbon black (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; black solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

	 1g
	 5g

 
78-301278-3012

a

Platinum nanoparticles, 1% on Titania (anatase) (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; gray solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

5g
25g

 
78-300578-3005

a

Platinum nanoparticles, 1% on Titania (rutile) (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; light gray solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

5g
25g

 
78-302678-3026

a

Platinum nanoparticles, 10% on Titania (anatase) (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; dark gray solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

1g
5g

 
78-302378-3023

a

Platinum nanoparticles, 10% on Titania (rutile) (surfactant and reactant-free) 
(7440‑06‑4) 
Pt; FW: 195.10; dark gray solid 
(store cold) 
Note: Manufactured by laser ablation. Sold in collaboration with Particular® for 
research purposes only.

1g
5g
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PLATINUM (Compounds)
PLATINUM (Compounds)	

78-072578-0725 Hydrido(dimethylphosphinous acid-kP)
[hydrogen bis(dimethylphosphinito-kP)]
platinum(II) Ghaffar-Parkins catalyst 
(173416‑05‑2) 
C6H21O3P3Pt; FW: 429.23; white to off‑white pwdr.

Pt
P

P PO

O

Me

H

Me

MeMe Me OH

Me
H

100mg
500mg

2g

Technical Note:
1.	 Widely used in complex multi-step organic syntheses. This mild hydration catalyst converts hindered and 

acid/base sensitive  nitriles to amides. The amide is released from the metal coordination sphere preventing 
further hydrolysis to acid. Typically, turnover frequency (TOF) ranges from 16 to 380 h-1 depending on steric 
factors. For optimal results avoid the presence of coordinating anions especially cyanide and halide. 

0.5 mol% catalyst

EtOH/H2O, 80°C,12 h

CN

H3C H3C

NH2

99%

O

Tech. Note (1)
Ref. (1)

O

HO

H

H

CN

OPiv

O

HO

H

H
OPiv

O NH2

20 mol% catalyst

EtOH/H2O, 80°C

Tech. Note (1)
Ref. (2)

CN

OMe

OTBDPS

OMe

OTBDPS

Pt complex

73% yield NH2

O OMe

OTBDPS

NH2

O

+ Tech. Note (1)
Ref. (3)

X
Y

C

C

R2

N

R1

X
Y

R2
N

OR

R1
X

Y

R2
NH

O

R1

Pt complex

ROH, heating
  X,Y = C,N

+
Tech. Note (1)
Ref. (4)

References:
1.	 J. Org. Chem., 2004, 69, 2327
2.	 Org. Lett., 2006, 8, 2643
3.	 J. Org. Chem., 2009, 74, 5405
4.	 Tetrahedron Lett., 2010, 51, 6422
5.	 Appl. Sci., 2015, 5, 380 (catalyst review article)

 
78-189278-1892

HAZ
Platinum(IV) oxide hydrate (~80-82% Pt) (99.95+%-Pt) ADAMS’ 
CATALYST [BASF C7018] (52785‑06‑5) 
PtO2∙XH2O; FW: 227.09; brown pwdr. 
Note: Sold in collaboration with BASF for research purposes only.  BASF 
Platinum Catalyst Kit component.

	 250mg
	 1g
	 5g

 
78-189078-1890

HAZ
Platinum(IV) oxide hydrate (~80-81% Pt) ADAMS’ CATALYST 
(52785‑06‑5) 
PtO2∙XH2O; FW: 227.09; brown pwdr.; SA: high

	 250mg
	 1g
	 5g
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PRASEODYMIUM (Compounds)
PRASEODYMIUM (Compounds)	

59-100059-1000

a

Tris[N,N,N,N-tetramethylguanidinium]
[tris(1S)-(1,1’-binaphalene)-2,2’-diolato]
praseodymate Pr-HTMG-B 
C75H78N9O6Pr; FW: 1342.38; off‑white pwdr. 
Note: U.S.Patent 14/898,925.

250mg
1g

Technical Note:
1.	 See 57-1250 (page 80)

RHENIUM (Compounds)	
75-236075-2360

a

Chlorotricarbonyl(2,2’-bipyridine)rhenium(I), 99% 
(55658‑96‑3) 
C13H8ClN2O3Re; yellow solid

	 250mg
	 1g

Technical Note:
1.	 This catalyst is used for the reduction of carbon dioxide and carbonyls 

(Ref. 1-6).
References:

1.	 ACS Catal., 2015, 5, 900
2.	 J. Phys.Chem. Lett., 2014, 5, 2033
3.	 Inorg. Chem., 2014, 53, 2606
4.	 J. Am. Chem. Soc., 2013, 135, 1823
5.	 Dalton Trans., 2013, 42, 2062
6.	 Chem. Eur. J., 2012, 18, 15722

 
75-236575-2365

a

Chlorotricarbonyl(4,4’-di-t-butyl-2,2’-bipyridine)
rhenium(I), 99% (165612‑19‑1) 
C21H24ClN2O3Re; FW: 574.09; yellow solid N

N

Re

Cl

CO

CO

CO

tBu

tBu

	 250mg
	 1g

Technical Note:
1.	 This catalyst is used for the reduction of carbon dioxide.

References:
1.	 J. Phys. Chem. A, 2015, 119, 959. 
2.	 Proceedings of the National Academy of Sciences of the United States of America, 2014, 111, 9745. 
3.	 Polyhedron, 2013, 58, 229
4.	 Inorg. Chem., 2010, 49, 9283

 
75-237575-2375 Methyltrioxorhenium(VII), 98% (70197‑13‑6) 

CH3ReO3; FW: 249.23; colorless to pale‑gray xtl.; m.p. 111°; b.p. subl. 
65°/0.001mm

	 250mg
	 1g
	 5g

Technical Note:
1.	 Catalyst used with H2O2 for oxidation of a variety of substrates. 
    (a)   Alkenes  
    (b)   Secondary amines 
    (c)   Arenes 
    (d)   Silyl enol ethers/Silyl ketene acetals 
    (e)   Sulfides 
    (f)    Bayer-Villager-Type oxidation 
    (g)   Amine oxidation 
    (h)   Phenol oxidation 

R2 R4 R2 R4O
H2O2+

cat. MeReO3

R1 R3 R1 R3

Tech. Note (1a)
Ref. (1-3)

O
O

Pr

OO

O
O

NMe2

N NMe2+H
H

Me2N

NMe2N + H
H

NMe2

N

Me2N

HH
+

N

N

Re

Cl

CO

CO

CO
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RHENIUM (Compounds)

R N
H

R R N R
O

H2O2
cat. MeReO3

+
Tech. Note (1b)
Ref. (4-6)

R

O

O

RH2O2+
cat. MeReO3 Tech. Note (1c)

Ref. (7)

R1

R2
Y

OSiMe3
R1

OH
R2 Y

O
H2O2+

cat. MeReO3 Tech. Note (1d)
Ref. (8,9)

OH
H2O2

cat. MeReO3
+S

R1 R2 S
R1 R2

Tech. Note (1e)
Ref. (10)

(CH2)n

O

(CH2)n

O

O
CH3ReO3, H2O2

[bmim]BF4

Tech. Note (1f)
Ref. (11)

R3N R3N O

CH3ReO3, O2 Tech. Note (1g)
Ref. (12)

OH
R4 R1

R2

R3

O
R4 R1

R2

O

CH3ReO3

H2O2

Tech. Note (1h)
Ref. (13)

References:
1.	 Tetrahedron Lett., 2002, 43, 1001
2.	 Tetrahedron Lett., 1999, 40, 3991
3.	 J. Org. Chem., 2000, 65, 8651
4.	 Tetrahedron Lett., 1996, 37, 6025
5.	 J. Org. Chem., 1996, 61, 8099
6.	 Bull. Soc. Chem. Jpn., 1997, 70, 877
7.	 Inorg. Chim. Acta, 1998, 270, 55
8.	 J. Org. Chem., 1998, 63, 4129
9.	 J. Org. Chem., 2000, 65, 5528
10.	 Tetrahedron Lett., 1994, 50, 13121
11.	 Tetrahedron Lett., 2003, 44, 8991
12.	 Tetrahedron Lett., 2003, 44, 3235. 
13.	 Tetrahedron, 2002, 58, 8493
14.	 J. Organometallic Chem., 2004, 689, 4149. (review)

RHODIUM (Compounds)	
45-001645-0016 Acetylacetonatobis(cyclooctene)rhodium(I), min. 97% (34767‑55‑0) 

Rh(C8H14)2(C5H7O2); FW: 422.41; yellow pwdr. 
air sensitive, (store cold)

	 100mg
	 500mg
	 2g 

45-001045-0010 Acetylacetonato(1,5-cyclooctadiene)
rhodium(I), 98% (12245‑39‑5) 
Rh(C8H12)(C5H7O2); FW: 310.19; orange xtl. 
air sensitive, (store cold) Rh

O
CH

O

Me

Me

	 100mg
	 500mg

 

75-2375
(continued)

Methyltrioxorhenium(VII), 98% (70197‑13‑6)
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RHENIUM (Compounds)
45-010945-0109 Bis(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, 98+% (35138‑22‑8) 

Rh(C8H12)2
+BF4

-; FW: 406.07; red‑brown solid 
air sensitive

	 100mg
	 500mg
	 2g

Technical Notes:
1.	 Convenient catalyst precursor, for example, with (R,R)QuinoxP* for asymmetric  alkylations and 

hydrogenations.
2.	 Catalyst precursor with chiral biaryl bisphosphine ligands for [2+2+2] enantioenriched cycloadditions. 
       (Ref. 2,3).

References:
1.	 See 15-0126.
2.	 Angew. Chem. Int. Ed., 2009, 48, 5470
3.	 Tetrahedron, 2009, 65, 5001

 
45-014845-0148 (-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)

benzene(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, 98+% (R,R)-Et-DUPHOS-Rh 
(228121‑39‑9) 
Rh(C8H12)(C22H36P2)+BF4

-; FW: 660.37; red‑orange xtl. 
air sensitive 
Note: (R,R)-Duphos and BPE Rhodium Catalysts Kit 
component.

Rh

P

P

Et
Et

Et
Et

BF4
-+

100mg
500mg

2g

Technical Notes:
1.	 See 15-0097.
2.	 Ligand used in asymmetric hydrogenation of 2-methylenesuccinamic acid.
3.	 Ligand used for the Rh-catalyzed asymmetric hydrogenation of α-aminomethylacrylates.

HO2C NH2

O

HO2C NH2

O
*

cat. Rh(I)
  ligand

   H2
MeOH

97% ee

Tech. Note (2)
Ref. (1)

CO2Me
R

NHR

CO2Me
R

NHR

**

R = Bn, OBn
up to > 99.5% ee

H2

ROH

cat. Rh
ligand

Tech. Note (3)
Ref. (2)

References:
1.	 Org. Process Res. Dev., 2003, 7, 407
2.	 Proc. Natl. Acad. Sci., 2007, 104, 16787

 
45-014945-0149 (+)-1,2-Bis((2S,5S)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, 98+% (S,S)-Et-DUPHOS-Rh (213343‑64‑7) 
Rh(C8H12)(C22H36P2)+BF4

-; FW: 660.37; red‑orange xtl. 
air sensitive 
Note: (S,S)-Duphos and BPE Rhodium Catalysts Kit component.

	 100mg
	 500mg
	 2g

Technical Note:
1.	 See 45-0148 (page 188)

 
45-015045-0150 (-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)

benzene(1,5-cyclooctadiene)rhodium(I) 
trifluoromethanesulfonate, 98+% 
(R,R)-Et-DUPHOS-Rh (136705‑77‑6) 
Rh(C8H12)(C22H36P2)+CF3SO3

-; FW: 722.63; 
orange xtl. 
air sensitive, (store cold) 
Note: (R,R)-Duphos and BPE Rhodium Catalysts 
Kit component.

Rh
P

P
Et

Et Et

Et

+
CF3SO3

-

100mg
500mg

2g
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RHODIUM (Compounds)

Technical Notes:
1.	 The DUPHOS family of catalysts is highly efficient for the asymmetric hydrogenation of various substituted 

acetamidoacrylates and enol acetates yielding products of high enantiomeric excesses.  Efficient ligand for 
the asymmetric hydrogenation of tetrasubstituted enamides.

2.	 Forms superior catalysts for asymmetric reductive aminations.
3.	 Catalyst used for the asymmetric hydrogenation of enol phosphonates.
4.	 A novel enantioselective synthesis of β-amino alcohols and 1,2-diamines.
5.	 Ligand for the catalytic asymmetric [4+1] cycloaddition of vinylallenes with CO.
6.	 Ligand for the Rh-catalyzed asymmetric enyne cycloisomerization.
7.	 Catalytic enantioselective addition of dialkylzinc to N-Diphenylphosphinoylimines.
8.	 Palladium catalyzed asymmetric phosphination. 

R NHAc

CO2CH3

R

CO2CH3

NHAc

"CAT"

H2 (1-2 atms)
> 99% ee

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

C

CH2

OAcR R
C

OAc

CH3
R = CF3         94-95% ee
R = CO2Et     >99% ee

"CAT" Tech. Note (1)
Ref. (3)

N(H)AcAr

R

Ar N(H)Ac

R

Ar N(H)Ac

R"CAT"

60 psi
   H2

+ Tech. Note (1)
Ref. (4)

P
H3CO R

OBz

O
H3CO

P
H3CO R

O
H3CO

OBz

65-95% ee

DuPHOS-Rh, MeOH

4 atm H2, 25o C, 48 hrs Tech. Note (3)
Ref. (7)

R
NHBoc

OR' R OR'
NHBoc

3; R'=H
4; R'=Ac

5; R'=H
6; R'=Ac

0.1 mol% (S,S)-Et-DuPHOS-Rh

THF or MeOH, 30 psi H2, 12 h Tech. Note (4)
Ref. (8)

R
NHBoc

H

NOH R NOH

H

NHBoc

R NH2
NHBoc

0.1 mol% DuPHOS-Rh

THF or MeOH, 30 psi H2

Pd/C

MeOH, 80 psi H2

Tech. Note (4)
Ref. (8)

45-0150
(continued)

(-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 
trifluoromethanesulfonate, 98+% (R,R)-Et-DUPHOS-Rh (136705‑77‑6) 
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RHODIUM (Compounds)

t-BuO2C CO2Na

RO

t-BuO2C CO2Na

RO

H2

[Me-DUPHOS-Rh]*

99% ee

Intermediate in 
the synthesis of
Candoxatril Tech. Note (1)

Ref. (9)

Me

Me

CO2Bn

O

Me

Me

CO2Bn

PhH2

[Me-DUPHOS-Rh]*

95% ee

Ph
Tech. Note (5)
Ref. (10)

Z
R2

R1

Z

R1

R2

[Rh(Me-DUPHOS)Cl]2

77-96% ee
38-68% yield

Tech. Note (6)
Ref. (11)

Ph H

N
P
O

Ph
Ph

Ph Et

HN
P
O

Ph
Ph

*

5% Cu(OTf)2
5.5% (R,R)-Me-DUPHOS

Et2Zn, Toluene
0o C, 18 h

95%, 93% ee

Tech. Note (7)
Ref. (13)

P
Me

H I
P

Me

Ph

P

P
Pd

I

Ph

90%, 70% ee

5%

NaOSiMe3, Toluene
                rt

+

Tech. Note (8)
Ref. (14)

N

O

O

R
O

2% [Pd]

H2 (200 psi)
N

O

O

R
HO

Tech. Note (8)
Ref. (15)

O

ArB(OH)2

O

Ar

+

5% Pd(TFA)2

5% (R, R)-MeDuPhos
50 oC

97 to >99% ee

Tech. Note (8)
Ref. (16)

45-0150
(continued)

(-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 
trifluoromethanesulfonate, 98+% (R,R)-Et-DUPHOS-Rh (136705‑77‑6) 
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RHODIUM (Compounds)

Z

R

R

+

R'

R'

10% [IrCl(cod)]2
20% MeDuPhos

100 oC
Z

R'

R'
R

R

Tech. Note (8)
Ref. (17)

References:
1.	 J. Am. Chem. Soc., 1993, 115, 10125
2.	 J. Am. Chem. Soc., 1992, 114, 6266
3.	 J. Am. Chem. Soc., 1991, 113, 8518
4.	 J. Am. Chem. Soc., 1996, 118, 5142
5.	 J. Am. Chem. Soc., 1995, 117, 9375
6.	 Burk, M.J., Handbook of Chiral Chemicals, Abel, Ager, D.J., Ed. (Marcel Dekker, Inc., New York,1999) Ch 18, 

p. 339  (review article)
7.	 Organic Lett., 1999, 1, 387
8.	 Tetrahedron Lett., 1999, 40, 6685
9.	 J. Org. Chem., 1999, 64, 3290
10.	 J. Am. Chem. Soc., 1999, 121, 4130
11.	 Angew. Chem. Int. Ed., 2000, 39, 4104
12.	 Acc. Chem. Res., 2000, 33, 363, 372. (review)
13.	 J. Am. Chem. Soc., 2003, 125, 1692
14.	 J. Am. Chem. Soc., 2002, 124, 13356
15.	 Org. Lett., 2005, 7, 3235
16.	 Org. Lett., 2005, 7, 5309
17.	 J. Am. Chem. Soc., 2004, 126, 8382

 
45-015145-0151 (+)-1,2-Bis((2S,5S)-2,5-diethylphospholano)benzene(1,5-

cyclooctadiene)rhodium(I) trifluoromethanesulfonate, 98+% 
(S,S)-Et-DUPHOS-Rh (142184‑30‑3) 
Rh(C8H12)(C22H36P2)+CF3SO3

-; FW: 722.63; orange xtl. 
air sensitive, (store cold) 
Note: (S,S)-Duphos and BPE Rhodium Catalysts Kit component.

	 100mg
	 500mg
	 2g

 
45-301045-3010 1,2-Bis((2R,5R)-2,5-diethylphospholano)

ethane(cyclooctadiene)rhodium(I) 
tetrafluoroborate (136705‑70‑9) 
C26H48BF4P2Rh; FW: 612.32; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only.

Rh
P

P
Et

Et Et

Et

+
BF4

-

100mg
500mg

 
45-301145-3011 1,2-Bis((2S,5S)-2,5-diethylphospholano)ethane(cyclooctadiene)

rhodium(I) tetrafluoroborate 
C26H48BF4P2Rh; FW: 612.32; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only.

	 100mg
	 500mg

 
45-301645-3016 1,2-Bis((2S,5S)-2,5-diethylphospholano)

ethane(cyclooctadiene)rhodium(I) 
trifluoromethanesulfonate 
C27H48F3O3P2RhS; FW: 674.58; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only.

Rh
P

P
Et

EtEt

Et

+
CF3SO3

-

100mg
500mg

 

45-0150
(continued)

(-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)benzene(1,5-cyclooctadiene)rhodium(I) 
trifluoromethanesulfonate, 98+% (R,R)-Et-DUPHOS-Rh (136705‑77‑6) 



Metal Catalysts for Organic Synthesis including Organocatalysts

Visit strem.com for new product announcements.192

RHODIUM (Compounds)
45-301845-3018 1,1’-Bis((2R,5R)-2,5-diethylphospholano)

ferrocene(cyclooctadiene)rhodium(I) 
tetrafluoroborate (162412‑90‑0) 
C34H52BF4FeP2Rh; FW: 768.28; 
orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only.

Rh Fe

P

P

Et
Et

Et
Et

BF4
-+

	 100mg
	 500mg

 
45-301945-3019 1,1’-Bis((2S,5S)-2,5-diethylphospholano)ferrocene(cyclooctadiene)

rhodium(I) tetrafluoroborate (290347‑88‑5) 
C34H52BF4FeP2Rh; FW: 768.28; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only.

	 100mg
	 500mg

 
45-015545-0155 (-)-1,1’-Bis((2S,4S)-2,4-diethylphosphotano)

ferrocene(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 98% 
[[C5H4(C7H14P)]2Fe](C8H12)Rh+BF4

-; FW: 740.24; 
orange pwdr.; m.p. 207° 
air sensitive 
Note: **Limited quantities available**  
Sold in collaboration with Chirotech for research 
purposes only. US Patent no. 5936109.

Rh Fe

P

PEt

BF4
-+

Et

Et

Et

100mg

Technical Notes:
1.	 See 26-0201.
2.	 Effective catalyst for enantioselective hydrogenation of [E] - β-aminoacrylates.
3.	 Effective catalyst for asymmetric hydrogenation of α,β-unsaturated substrates.

Me N OPh

OO Me

H
Me N OPh

OO Me

H

*

99% ee

catalyst
1 bar H2

25o C
Tech. Note (2)
Ref. (1)

MeO2C
CO2Me

MeO2C
CO2Me

Me
*

catalyst
    H2

98% ee

Tech. Note (3)
Ref. (2)

HO2C

Ph

N

O

O
HO2C

Ph

N

O

O

*

catalyst
    H2

98% ee

References:
1.	 Angew. Chem. Int. Ed., 2003, 42, 913
2.	 Angew. Chem. Int. Ed., 2000, 39, 1981

 
45-015845-0158 (-)-1,2-Bis((2R,5R)-2,5-dimethylphosphola-

no)benzene(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, 98+% (R,R)-Me-DUPHOS-Rh 
(210057‑23‑1) 
Rh(C8H12)(C18H28P2)+BF4

-; FW: 604.26; 
red‑orange xtl. 
air sensitive 
Note: (R,R)-Duphos and BPE Rhodium Catalysts 
Kit component.

P

P MeMe

Me Me

Rh BF4
-+

100mg
500mg

2g

Technical Note:
1.	 See 45-0150 (page 188)
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RHODIUM (Compounds)
45-015945-0159 (+)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)benzene(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, 98+% 
(S,S)-Me-DUPHOS-Rh (205064‑10‑4) 
Rh(C8H12)(C18H28P2)+BF4

-; FW: 604.26; red‑orange xtl. 
air sensitive 
Note: (S,S)-Duphos and BPE Rhodium Catalysts Kit component.

	 100mg
	 500mg
	 2g

 
45-016045-0160 (-)-1,2-Bis((2R,5R)-2,5-dimethylphosphola-

no)benzene(1,5-cyclooctadiene)rhodium(I)
trifluoromethanesulfonate, 98+% 
(R,R)-Me-DUPHOS-Rh (187682‑63‑9) 
Rh(C8H12)(C18H28P2)+CF3SO3

-; FW: 666.53; 
orange xtl. 
air sensitive, (store cold) 
Note: (R,R)-Duphos and BPE Rhodium 
Catalysts Kit component.

CF3SO3
-

P

P MeMe

Me Me

Rh
+

100mg
500mg

2g

Technical Note:
1.	 See 45-0150 (page 188)

 
45-016145-0161 (+)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)benzene(1,5-cyclooctadiene)

rhodium(I)trifluoromethanesulfonate, 98+% (S,S)-Me-DUPHOS-Rh 
(136705‑75‑4) 
Rh(C8H12)(C18H28P2)+CF3SO3

-; FW: 666.53; orange xtl. 
air sensitive, (store cold) 
Note: (S,S)-Duphos and BPE Rhodium Catalysts Kit component.

	 100mg
	 500mg
	 2g

Technical Notes:
1.	 Catalyst for the enantioselective [2+2+2] cycloaddition of triynes.
2.	 See 15-0096.

[Ru(cod)((S,S)-Me-DuPhos)]OTf
(10 mol%)

DCE, 80 ºC, 0.5-2 h

96-99% ee
57-95% yield

O

N

OMe

R

R

N OMe

R

R

O

References:
1.	 Org. Lett., 2009, 11, 3906

 
45-016845-0168 (+)-1,2-Bis((2R,5R)-2,5-dimethylphospholano)

ethane(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, 98+% (R,R)-Me-BPE-Rh 
(305818‑67‑1) 
Rh(C8H12)(C14H28P2)+BF4

-; FW: 556.21; red‑orange xtl. 
air sensitive 
Note: (R,R)-Duphos and BPE Rhodium Catalysts 
Kit component.

BF4
-

P

P MeMe

Me Me

Rh
+

100mg
500mg

2g

Technical Note:
1.	 The DUPHOS family of catalysts is highly efficient for the asymmetric hydrogenation of various substituted 

acetamidoacrylates and enol acetates yielding products of high enantiomeric excesses.  Efficient ligand for 
the asymmetric hydrogenation of tetrasubstituted enamides.1

R

R' CO2R'

NHAc R

R' CO2R'

NHAc

(Me-BPE)Rh

80 psi H2

>95% ee
Ref. (1)

NHAcAr

R

Ar NHAc

R

Ar NHAc

R(Me-BPE)Rh

80 psi H2

+ Ref. (2)
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RHODIUM (Compounds)

MeO2C
CO2H

MeO2C
CO2H

(Me-BPE)Rh

Ref. (3)

References:
1.	 J. Am. Chem. Soc., 1995, 117, 9375
2.	 J. Am. Chem. Soc., 1996, 118, 5142
3.	 Angew. Chem. Int. Ed., 1998, 37, 1931

 
45-016945-0169 (-)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)ethane(1,5-cyclooc-

tadiene)rhodium(I) tetrafluoroborate, 98+% (S,S)-Me-BPE-Rh 
(213343‑65‑8) 
Rh(C8H12)(C14H28P2)+BF4

-; FW: 556.21; red‑orange xtl. 
air sensitive 
Note: (S,S)-Duphos and BPE Rhodium Catalyst Kit component.

	 100mg
	 500mg
	 2g

 
45-303245-3032 1,2-Bis((2R,5R)-2,5-dimethylphospholano)

ethane(cyclooctadiene)rhodium(I) 
trifluoromethanesulfonate (854275‑87‑9) 
C23H40F3O3P2RhS; FW: 618.48; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only.

Rh
P

P
Me

Me Me

Me

+
CF3SO3

-

100mg
500mg

 
45-303345-3033 1,2-Bis((2S,5S)-2,5-dimethylphospholano)ethane(cyclooctadiene)

rhodium(I) trifluoromethanesulfonate (854920‑90‑4) 
C23H40F3O3P2RhS; FW: 618.48; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only.

	 100mg
	 500mg

 
45-303645-3036 1,1’-Bis((2R,5R)-2,5-dimethylphospholano)

ferrocene(cyclooctadiene)rhodium(I) 
tetrafluoroborate (854275‑87‑9) 
C30H44BF4FeP2Rh; FW: 712.17; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only.

Rh Fe

P

P

Me
Me

Me
Me

BF4
-+

100mg
500mg

 
45-303745-3037 1,1’-Bis((2S,5S)-2,5-dimethylphospholano)

ferrocene(cyclooctadiene)rhodium(I) 
tetrafluoroborate (854920‑90‑4) 
C30H44BF4FeP2Rh; FW: 712.17; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only.

Rh Fe

P

P

Me
Me

Me
Me

BF4
-+

100mg
500mg

 
45-076645-0766 (-)-2,3-Bis[(2R,5R)-2,5-dimethylphos-

pholanyl]-1-[3,5-bis(trifluoromethyl)phenyl]-
1H-pyrrole-2,5-dione(1,5-cyclooctadiene)
rhodium(I) tetrafluoroborate, min. 97% 
[catASium® MNXylF(R)Rh] 
Rh(C8H12)(C24H27F6NO2P2)+BF4

-; FW: 835.31; 
red to dark red solid 
air sensitive 
Note: Sold in collaboration with Solvias for research purposes only. Patent WO 03084971.

100mg

Technical Notes:
1.	 Highly enantioselective catalyst for the hydrogenation of E or Z β-acylamido acrylates under mild conditions 

and low pressure.
2.	 Highly enantioselective for the hydrogenation of itaconates at room temperature.

Rh+

CF3

CF3

Me

Me

Me

Me

P

P

O

O

N BF4
-

45-0168
(continued)

(+)-1,2-Bis((2R,5R)-2,5-dimethylphospholano)ethane(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, 98+% (R,R)-Me-BPE-Rh (305818‑67‑1) 
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RHODIUM (Compounds)

AcHN

i-Pr CO2Me

H AcHN

i-Pr CO2Me[Rh(COD)L]BF4

1mol% catalyst
MeOH, 1 bar H2

Tech. Note (1)
Ref. (1)

HO2C
CO2Me

[Rh(COD)L]BF4

4 bar H2, CH2Cl2
HO2C

Me

CO2Me

99% ee
4000 TON

Tech. Note (2)
Ref. (2)

References:
1.	 J. Org. Chem., 2003, 68, 1701
2.	 Adv. Synth. Catal., 2004, 346, 1263

 
45-075045-0750 (-)-4,5-Bis[(2R,5R)-2,5-dimethylphospholanyl]

(1,2-dimethyl-1,2-dihydropyridazine-3,6-
dione)(1,5-cyclooctadiene)rhodium(I) tetra-
fluoroborate, min. 95% 
[catASium® MNN(R)Rh] (908128‑78‑9) 
Rh(C8H12)(C18H30N2O2P2)+BF4

-; FW: 666.28; 
orange‑brown pwdr. 
air sensitive 
Note: Sold in collaboration with Solvias for 
research purposes only.  Patent WO 03084971.

Rh+

Me

Me

Me

Me

P

P

BF4
-O

O

O

100mg

Technical Notes:
1.	 Highly enantioselective catalyst for the hydrogenation of E or Z β-acylamido acrylates under mild conditions 

and low pressure.
2.	 Highly enantioselective for the hydrogenation of itaconates at room temperature.

AcHN

i-Pr CO2Me

H AcHN

i-Pr CO2Me[Rh(COD)L]BF4

1mol% catalyst
MeOH, 1 bar H2

Tech. Note (1)
Ref. (1)

HO2C
CO2Me

[Rh(COD)L]BF4

4 bar H2, CH2Cl2
HO2C

Me

CO2Me

99% ee
4000 TON

Tech. Note (2)
Ref. (2)

References:
1.	 J. Org. Chem., 2003, 68, 1701
2.	 Adv. Synth. Catal., 2004, 346, 1263

 
45-075445-0754 (-)-2,3-Bis[(2R,5R)-2,5-dimethylphospholanyl]

maleic anhydride(1,5-cyclooctadiene)
rhodium(I) hexafluoroantimonate, min. 97% 
[catASium® M(R)RhSbF6] 
Rh(C8H12)(C16H24O3P2)+SbF6

-; FW: 773.15; 
orange‑brown pwdr. 
air sensitive 
Note: Sold in collaboration with Evonik for 
research purposes only.  Patent WO 03084971.

Rh+

Me

Me

Me

Me

P

P

O

O

O

SbF6
-

100mg
500mg

Technical Notes:
1.	 Highly enantioselective catalyst for the hydrogenation of E or Z β-acylamido acrylates under mild conditions 

and low pressure.
2.	 Highly enantioselective for the hydrogenation of itaconates at room temperature.

45-0766
(continued)

(-)-2,3-Bis[(2R,5R)-2,5-dimethylphos-pholanyl]-1-[3,5-bis(trifluoromethyl)phenyl]-1H-
pyrrole-2,5-dione(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97% 
[catASium® MNXylF(R)Rh] 
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RHODIUM (Compounds)

AcHN

i-Pr CO2Me

H AcHN

i-Pr CO2Me[Rh(COD)L]SbF6

1mol% catalyst
MeOH, 1 bar H2

Tech. Note (1)
Ref. (1)

HO2C
CO2Me

[Rh(COD)LSbF6

4 bar H2, CH2Cl2
HO2C

Me

CO2Me

99% ee
4000 TON

Tech. Note (2)
Ref. (2)

References:
1.	 J. Org. Chem., 2003, 68, 1701
2.	 Adv. Synth. Catal., 2004, 346, 1263

 
45-075845-0758 (-)-2,3-Bis[(2R,5R)-2,5-

dimethylphospholanyl]maleic 
anhydride(1,5-cyclooctadiene)rhodium(I) 
trifluoromethanesulfonate, min. 97% 
[catASium® M(R)RhOTf] 
Rh(C8H12)(C16H24O3P2)+CF3SO3

-; FW: 686.46; 
orange pwdr. 
air sensitive 
Note: Sold in collaboration with EVONIK for 
research purposes only.  
Patent WO 03084971.

Rh+

Me

Me

Me

Me

P

P

O

O

O

CF3SO3
-

100mg

Technical Notes:
1.	 Highly enantioselective catalyst for the hydrogenation of E or Z β-acylamido acrylates under mild conditions 

and low pressure.
2.	 Highly enantioselective for the hydrogenation of itaconates at room temperature.

AcHN

i-Pr CO2Me

H AcHN

i-Pr CO2Me[Rh(COD)L]OTf

1mol% catalyst
MeOH, 1 bar H2

Tech. Note (1)
Ref. (1)

HO2C
CO2Me

[Rh(COD)L]OTf

4 bar H2, CH2Cl2
HO2C

Me

CO2Me

99% ee
4000 TON

Tech. Note (2)
Ref. (2)

References:
1.	 J. Org. Chem., 2003, 68, 1701
2.	 Adv. Synth. Catal., 2004, 346, 1263

 
45-017645-0176 (-)-2,3-Bis[(2R,5R)-2,5-dimethylphos-

pholanyl]-1-methyl-1H-pyrrole-2,5-di-
one(1,5-cyclooctadiene)rhodium(I) tetrafluo-
roborate, min. 97% [catASium® MN(R)Rh] 
Rh(C8H12)(C17H27NO2P2)+BF4

-; FW: 637.24; 
red‑orange pwdr. 
air sensitive 
Note: Optical purity: 95% Sold in collaboration 
with Solvias for research purposes only.  
Patent WO 03084971.

Rh+ Me

Me

Me

Me

Me

P

P

O

O

N BF4
-

100mg

Technical Notes:
1.	 Highly enantioselective catalyst for the hydrogenation of E or Z β-acylamido acrylates under mild conditions 

and low pressure.
2.	 Highly enantioselective for the hydrogenation of itaconates at room temperature.

45-0754
(continued)

(-)-2,3-Bis[(2R,5R)-2,5-dimethylphospholanyl]maleic anhydride(1,5-cyclooctadiene)
rhodium(I) hexafluoroantimonate, min. 97% [catASium® M(R)RhSbF6] 
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RHODIUM (Compounds)

AcHN

i-Pr CO2Me

H AcHN

i-Pr CO2Me[Rh(COD)L]BF4

1mol% catalyst
MeOH, 1 bar H2

Tech. Note (1)
Ref. (1)

HO2C
CO2Me

[Rh(COD)L]BF4

4 bar H2, CH2Cl2
HO2C

Me

CO2Me

99% ee
4000 TON

Tech. Note (2)
Ref. (2)

References:
1.	 J. Org. Chem., 2003, 68, 1701
2.	 Adv. Synth. Catal., 2004, 346, 1263

 
45-017745-0177 (+)-2,3-Bis[(2S,5S)-2,5-dimethylphospholanyl]-1-methyl-1H-pyrrole-

2,5-dione(1,5-cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% 
[catASium® MN(S)Rh] 
Rh(C8H12)(C17H27NO2P2)+BF4

-; FW: 637.24; red orange pwdr. 
air sensitive 
Note: Optical purity: 95% Sold in collaboration with EVONIK for research 
purposes only.  Patent WO 03084971.

	 100mg

 
45-018445-0184 (2R,3R)-(-)-2,3-Bis(diphenylphosphino)bicyclo[2.2.1]hept-5-ene(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97% 
(R,R)-NORPHOS-Rh (521272‑85‑5) 
[Rh(C8H12)(C31H28P2)]+BF4

-; FW: 760.39; red‑orange pwdr. 
air sensitive

	 100mg
	 500mg

Technical Notes:
1.	 Ligand used in the enantioselective rhodium catalyzed hydrogenation of α–dehydroaminoesters and  

enamides.
2.	 Ligand used in the enantioselective rhodium catalyzed hydroboration of cyclopropenes.
3.	 Ligand used in the asymmetric rhodium catalyzed cleavage of racemic 1,3-oxazolidines.

+ H2
 EtOH, rt 10 h

1.0 % Rh2(COD)2Cl2, 
3.0 % L

AcHN COOH

Ph H

AcHN COOH

Ph

H
100%;  98% ee

Tech. Note (1)
Ref. (1)

3.0 mol% 
[Rh(COD)Cl]2

86%, 98% cis, 99% ee (1R,2S)

MeOOC
O

O
B H+ MeOOC

O

OB
6.0 mol% L(S,S)
THF, 1 h, rt

Tech. Note (2)
Ref. (2)

[Rh(COD)L]BF4

99%, 82% ee

H2, 60 bar, IPA, 4 h, rt

N O

Ph
Bn

N OH

Ph
Bn *

Tech. Note (3)
Ref. (3)

References:
1.	 Angew. Chem., 1979, 91, 655
2.	 J. Am. Chem. Soc., 2003, 125, 7198
3.	 Adv. Synth. Catal. 2003, 345, 239

 

45-0176
(continued)

(-)-2,3-Bis[(2R,5R)-2,5-dimethylphospholanyl]-1-methyl-1H-pyrrole-2,5-dione(1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97% [catASium® MN(R)Rh] 
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RHODIUM (Compounds)
45-018545-0185 (2S,3S)-(+)-2,3-Bis(diphenylphosphino)bicyclo[2.2.1]hept-5-ene(1,5-cycloocta-

diene)rhodium(I) tetrafluoroborate, min. 97% (S,S)-NORPHOS-Rh (78355‑59‑6) 
[Rh(C8H12)(C31H28P2)]+BF4

-; FW: 760.39; red‑orange pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent application
PCT/JP2011/064490.

100mg
500mg

 
45-019045-0190 1,4-Bis(diphenylphosphino)butane(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, 
dichloromethane adduct, min. 98% (79255‑71‑3) 
[Rh(C8H12)(C28H28P2)]-BF4

-·CH2Cl2; 
FW: 724.36 (809.29); orange pwdr. 
air sensitive

Rh

P

P
Ph

Ph

PhPh

+
BF4

-

100mg
500mg

Technical Notes:
1.	 Catalyst used in the intramolecular, hydroamination of olefins.
2.	 Catalyst used for reductive aminations.

Ph
NHCH3

N

CH3

Ph

N

CH3

Ph

Ph
NHCH3

CH3

5% [Rh(COD)2]BF4
5% ligand

dioxane (1M), 70°C, 24h
+

+

(trace)

Tech. Note (1)
Ref. (1)

R COOH

O

+ BnNH2

R COOH

NHBnH2 +  Rh cat.
Tech. Note (2)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2006, 128, 6042
2.	 J. Org. Chem., 2003, 68, 4067

 
45-021745-0217 (R)-(-)-4,12-Bis(diphenylphosphino)[2.2]

paracyclophane(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 97% (849950‑56‑7) 
C48H46BF4P2Rh; FW: 874.54; yellow‑orange solid 
air sensitive 
Note: Sold in collaboration with JM for research 
purposes only.

Rh

P

P

Ph

Ph

Ph

Ph

+ BF4
-

100mg
500mg

Technical Note:
1.	 Catalyst use in the asymmetric synthesis of an imidazole-substituted delta-amino acid.

N

N

N
Boc COOH

H+
H

TsO-
N

N

N
Boc COOH

H+
H

TsO-

Precatalyst
S/C = 100

H2, MeOH, 50°C

*

Tech. Note (1)
Ref. (1)

References:
1.	 Org. Lett., 2005, 7, 1931.

 
45-021845-0218 (S)-(+)-4,12-Bis(diphenylphosphino)[2.2]paracyclophane(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97% (200808‑73‑7) 
C48H46BF4P2Rh; FW: 874.54 
air sensitive 
Note: Sold in collaboration with JM for research purposes only.

	 100mg
	 500mg

 



Metal Catalysts for Organic Synthesis including Organocatalysts

info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com 199

RHODIUM (Compounds)
45-020145-0201 (-)-1,2-Bis((2R,5R)-2,5-diphenylphosphola-

no)ethane(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 98% (R,R)-Ph-BPE-Rh 
(528565‑84‑6) 
[Rh(C8H12)(C34H36P2)]+BF4

-; FW: 804.49; orange xtl. 
air sensitive 
Note: (R,R)-Duphos and BPE Rhodium Catalysts 
Kit component.

P
Ph Ph

Ph Ph
P

Rh
+

BF4
-

100mg
500mg

2g

Technical Notes:
1.	 Phenyl-BPE exhibits enhanced activity and selectivity over existing members of the BPE ligand family in 

rhodium catalysed asymmetric hydrogenation.
2.	 This ligand is highly efficient for the hydrogenation of N-acyl aryl-enamides.
3.	 Molar substrate/catalyst ratios of up to 100,000/1 are achieved with excellent reactivity and enantioselectivity 

using commercial grade substrates and solvents.
4.	 Ligand in the rhodium-catalyzed asymmetric hydroformylation of olefins.

MeO2C
CO2Me MeO2C

CO2Me

[(R,R)-Ph-BPE Rh (COD)]BF4
           S/C 100,000

10 bar H2, MeOH, 25o C

100% conversion
99% ee

Tech. Note (1)
Ref. (1)

NHAc

CO2Me

Ph NHAcPh

[(R,R)-Ph-BPE Rh (COD)]BF4
           S/C 3000

10 bar H2, MeOH, 28o C
100% conversion
99% ee

CO2Me
Tech. Note (2)
Ref. (1)

Ar

NHAc

Ar

NHAc
[(S,S)-Ph-BPE Rh (COD)]BF4
           S/C 5000-1000

10 bar H2, MeOH, 25o C

98-99% ee

Tech. Note (3)
Ref. (2)

R
Rh catalyst

CO/H2
R

CHO

Tech. Note (4)
Ref. (3)

References:
1.	 Org. Lett., 2003, 5, 1273
2.	 Tetrahedron Lett., 2004, 45, 9277
3.	 Angew. Chem. Int. Ed., 2005, 44, 5834

 
45-020245-0202 (+)-1,2-Bis((2S,5S)-2,5-diphenylphospholano)ethane(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 98% (S,S)-Ph-BPE-Rh (849950‑53‑4) 
[Rh(C8H12)(C34H36P2)]+BF4

-; FW: 804.49; orange xtl. 
air sensitive 
Note: (S,S)-Duphos and BPE Rhodium Catalysts Kit component.

	 100mg
	 500mg
	 2g

 
45-020545-0205 1,1’-Bis(di-i-propylphosphino)ferrocene(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% 
(157772‑65‑1) 
[[(C3H7)2PC5H4]2Fe](C8H12)Rh+BF4

-; FW: 716.22; 
orange‑brown pwdr. 
air sensitive

Rh Fe

P

P

BF4
-+

iPr iPr

iPr iPr

250mg
1g

Technical Note:
1.	 Highly efficient catalyst for the hydrogenation of aldehydes and ketones. This hydrogenation catalyst 

represents a versatile replacement of hydride-based reducing agents. 
References:

1.	 Tetrahedron Lett., 1994, 35, 4963
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RHODIUM (Compounds)
45-021045-0210 (+)-1,2-Bis((2R,5R)-2,5-di-i-propylphospholano)

benzene)1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 98% (R,R)-i-Pr-DUPHOS-Rh 
(569650‑64‑2) 
[Rh(C8H12)(C26H44P2)]+BF4

-; FW: 716.47; red‑orange xtl. 
air sensitive 
Note: Manufactured under US Patent 5,021,131 
and US Patent 5,171,892.  (R,R)-Duphos and BPE 
Rhodium Catalysts Kit component.

Rh
P

P
iPr

iPr iPr
+

BF4
-

iPr

100mg
500mg

2g

Technical Note:
1.	 See 45-0150 (page 188)

 
45-021145-0211 (-)-1,2-Bis((2S,5S)-2,5-di-i-propylphospholano)benzene(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 98% (S,S)-i-Pr-DUPHOS-Rh 
[Rh(C8H12)(C26H44P2)]+BF4

-; FW: 716.47; red‑orange xtl. 
air sensitive 
Note: Manufactured under US Patent 5,021,131 and US Patent 5,171,892.  
(S,S)-Duphos and BPE Rhodium Catalysts Kit component.

100mg
500mg

2g

 
45-302145-3021 1,2-Bis((2R,5R)-2,5-di-i-propylphospholano)

ethane(cyclooctadiene)rhodium(I) tetrafluoroborate 
(136705‑72‑1) 
C30H56BF4P2Rh; FW: 668.42; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only.

Rh
P

P
iPr

iPr

iPr

+
BF4

-

iPr
100mg
500mg

 
45-302245-3022 1,2-Bis((2S,5S)-2,5-di-i-propylphospholano)ethane(cyclooctadiene)

rhodium(I) tetrafluoroborate (213343‑67‑0) 
C30H56BF4P2Rh; FW: 668.42; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only.

	 100mg
	 500mg

 
45-032845-0328 1,1’-Bis((2R,5R)-2,5-di-i-propylphospholano)

ferrocene(cyclooctadiene)rhodium(I) 
tetrafluoroborate (849773‑96‑2) 
C38H60BF4FeP2Rh; FW: 824.39; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only.

Rh Fe

P

P

BF4
-

iPr
iPr

iPr
iPr

+

100mg
500mg

 
45-302945-3029 1,1’-Bis((2S,5S)-2,5-di-i-propylphospholano)ferrocene(cyclooctadiene)

rhodium(I) tetrafluoroborate (854920‑94‑8) 
C38H60BF4FeP2Rh; FW: 824.39; orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only.

	 100mg
	 500mg

 
45-021345-0213 (R)-(-)-4,12-Bis(di-3,5-xylylphosphino)[2.2]

paracyclophane(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 97% (619334‑93‑9) 
[C56H62P2Rh]+BF4

-; FW: 986.75; yellow‑orange xtl. 
air sensitive 
Note: Sold in collaboration with Johnson Matthey for 
research purposes only.  Patent WO 2006/067412, 
US5874629.

Rh

P
+ BF4

-

P

Me

Me

Me

Me

Me

Me

Me

Me

100mg

Technical Note:
1.	 Catalyst for the enantioselective hydrogenation of unsaturated amino acid derivatives.

CO2Me

NHAc

cat., 0.02 mol% 
5.5 bar H2, MeOH, rt, 20 m

[100%, 96.7% ee]

CO2Me

NHAc

Tech. Note (1)
Ref. (2)
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RHODIUM (Compounds)

Boc

H
N

CO2
-Q+

N

N
Pr

Boc

H
N

CO2
-Q+

N

N
Pr

1 mol% cat. Q=quinidine
10 bar H2, MeOH, 55°, 18h

[ 100%, 70%ee]

Tech. Note (1)
Ref. (2)

References:
1.	 Org. Lett., 2004, 6, 1927
2.	 Org. Lett., 2005, 7, 1931

 
45-021445-0214 (S)-(+)-4,12-Bis(di-3,5-xylylphosphino)[2.2]paracyclophane(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97% (1174218‑30‑4) 
[C56H62P2Rh]+BF4

-; FW: 986.75; yellow‑orange xtl. 
air sensitive 
Note: Sold in collaboration with Johnson Matthey for research purposes only.  
Patent WO 2006/067412, US5874629.

	 100mg

 
45-025545-0255 (R)-4,12-Bis(4-methoxyphenyl)-[2.2]-

paracyclophane(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 97% (1038932‑67‑0) 
C52H54BF4O4P2Rh; FW: 994.64 
air sensitive 
Note: Sold in collaboration with JM for research 
purposes only.

100mg
500mg

Technical Note:
1.	 Catalyst use in the efficient, enantioselective synthesis of 

β,β-disubstituted carboxylic acids.

N

COOH

N

Boc
N

COOH

N

Boc
Ru-(R)-XylPhanePhos
          S/C = 1000

H2, MeOH

     >99% conv.
80% isolated yield
      >97% ee

Tech. Note (1)
Ref. (1)

References:
1.	 Tetrahedron Lett., 2008, 49, 5328.

 
45-025645-0256 (S)-4,12-Bis(4-methoxyphenyl)-[2.2]-paracyclophane(1,5-cyclooctadiene)

rhodium(I) tetrafluoroborate, min. 97% 
C52H54BF4O4P2Rh; FW: 994.64 
air sensitive 
Note: Sold in collaboration with JM for research purposes only.

	 100mg
	 500mg

 
45-022545-0225 (R,R)-(-)-1,2-Bis[(o-methoxyphenyl)(phenyl)

phosphino]ethane(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 95% (56977‑92‑5) 
[(C28H28O2P2)(C8H12Rh]+BF4

-; FW: 756.38; orange pwdr. 
air sensitive

100mg
500mg

Technical Notes:
1.	 Highly reactive enantioselective catalyst for the asymmetric 

hydrogenation of various substituted dehydroalanines to 
N-protected aminoacids.  Also, catalyst is very effective in the 
asymmetric reduction of pentapetides that contain unsaturated Phe or Tyr linkages to enkephalin, a brain 
peptide hormone.

2.	 Efficient catalyst for the asymmetric reduction of enol acetates to esters.
3.	 Catalyst used to prepare chiral 2-substituted succinic acid derivatives.

Rh

P
+ BF4

-

P

OMe

MeO

MeO

OMe

Rh

P

P

MeO

OMe

Ph

Ph

+

BF4
-

45-0213
(continued)

(R)-(-)-4,12-Bis(di-3,5-xylylphosphino)[2.2]paracyclophane(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 97% (619334‑93‑9) 
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RHODIUM (Compounds)

Ph NHCOR''

CO2R'''

Ph NHCOR''

CO2R'''

[Rh(COD)(R,R)-DIPAMP]+BF4
-

H2 (2-4 atms)

97% ee

Tech. Note (1)
Ref. (1)

Z-OBn-(S)-Try-Gly-Gly-DzPhe-(S)Leu-OMe

Z-OBn-(S)-Try-Gly-Gly-(S)Phe-(S)Leu-OMe

[Rh(COD)(R,R-DIPAMP]+BF4
-

H2 (10 atms)

de ratio S:R = >98:<2

Tech. Note (1)
Ref. (2)

Ph OAc

CO2Et

Ph OAc

CO2EtH2

[Rh(COD)(R,R-DIPAMP]+BF4
-

95% ee

Tech. Note (2)
Ref. (1)

RO2C

Ar

CO2R'
RO2C

CO2R'

Ar

H2

[Rh(COD)(R,R-DIPAMP]+BF4-

(<1atm)

(92-97% ee)

Tech. Note (3)
Ref. (3)

References:
1.	 J.D. Morrison, Ed., Asymmetric Synthesis (Academic Press, New York, 1985), Vol. 5, 71.
2.	 Tetrahedron: Asymmetry, 1992, 3, 1247
3.	 J.R. Kosak and T.A. Johnson, Eds., Chem Ind. (Marcel Dekker, Inc., New York,1994), Vol. 53, 81.

 
45-022645-0226 (S,S)-(+)-1,2-Bis[(o-methoxyphenyl)(phenyl)phosphino]ethane(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 95% (71423‑54‑6) 
[Rh(C8H12)(C28H28O2P2)]+BF4

-; FW: 756.38; orange pwdr. 
air sensitive

	 100mg
	 500mg

Technical Notes:
1.	 Highly reactive enantioselective catalyst for the asymmetric hydrogenation of various substituted 

dehydroalanines to N-protected aminoacids.  Also, catalyst is very effective in the asymmetric reduction of 
pentapetides that contain unsaturated Phe or Tyr linkages to enkephalin, a brain peptide hormone.

2.	 Efficient catalyst for the asymmetric reduction of enol acetates to esters.
3.	 Catalyst used to prepare chiral 2-substituted succinic acid derivatives.

Ph NHCOR''

CO2R'''

Ph NHCOR''

CO2R'''

[Rh(COD)(R,R)-DIPAMP]+BF4
-

H2 (2-4 atms)

97% ee

Tech. Note (1)
Ref. (1)

Z-OBn-(S)-Try-Gly-Gly-DzPhe-(S)Leu-OMe

Z-OBn-(S)-Try-Gly-Gly-(S)Phe-(S)Leu-OMe

[Rh(COD)(R,R-DIPAMP]+BF4
-

H2 (10 atms)

de ratio S:R = >98:<2

Tech. Note (1)
Ref. (2)

Ph OAc

CO2Et

Ph OAc

CO2EtH2

[Rh(COD)(R,R-DIPAMP]+BF4
-

95% ee

Tech. Note (2)
Ref. (1)

45-0225
(continued)

(R,R)-(-)-1,2-Bis[(o-methoxyphenyl)(phenyl)phosphino]ethane(1,5-cyclooctadiene)
rhodium(I) tetrafluoroborate, min. 95% (56977‑92‑5) 
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RHODIUM (Compounds)

RO2C

Ar

CO2R'
RO2C

CO2R'

Ar

H2

[Rh(COD)(R,R-DIPAMP]+BF4-

(<1atm)

(92-97% ee)

Tech. Note (3)
Ref. (3)

References:
1.	 J.D. Morrison, Ed., Asymmetric Synthesis (Academic Press, New York,1985), Vol.5, 71.
2.	 Tetrahedron: Asymmetry, 1992, 3, 1247
3.	 J.R. Kosak and T.A. Johnson, Eds., Chem Ind. (Marcel Dekker, Inc., New York, 1994), Vol.53, 81.

 
45-065545-0655

a

Bromotris(triphenylphosphine)rhodium(I), 99% (99.9%-Rh) 
(14973‑89‑8) 
C54H45BrP3Rh; FW: 969.67

250mg
1g
5g

Technical Notes:
1.	 Rhodium-catalyzed regio- and stereoselective addition of 

diphenylphosphine oxide to alkynes.
2.	 Rhodium- catalyzed hydrophosphinylation.

O

H

SS

R
O

H

R

O

P
Ph

O

Ph

1) RhBr(PPh)3

    HP(O)Ph)2

PhMe, 60 °C, 16h
 2) Hg(O2CCF3)2

      45-62%

Tech. Note (1)
Ref. (1)

R + Ph2P(O)H
cat Rh

R

P(O)Ph2

Tech. Note (2)
Ref. (2)

References:
1.	 Org. Lett., 2008, 10, 3141
2.	 J. Org. Chem., 2001, 66, 5929

 
45-066745-0667 (R)-(-)-t-Butylmethyl(di-t-butylphosphinomethyl)

phosphino(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 97% (R)-TCFP-Rh 
(705945‑70‑6) 
Rh(C8H12)(C14H32P2)+BF4

-; FW: 560.24; 
yellow to orange pwdr. 
air sensitive

Rh

P

P

+
BF4

-

tBu tBu

Me tBu

100mg
500mg

Technical Note:
1.	 Catalyst for highly enantioselective, rapid, hydrogenation of α and β=acetamido dehydroaminoacids and 

related enamides and unsaturated acids.

+ H2
 MeOH, rt 5 min.

1.0 mol% Cat., 
H2, 3.4 Atm.

AcHN COOCH3

100%;  99% ee

AcHN COOCH3
*

Tech. Note (1)
Ref. (1,2,3)

References:
1.	 J. Am. Chem. Soc., 2004, 126, 5966
2.	 Org. Lett., 2004, 6, 3645
3.	 J. Am. Chem. Soc., 2008, 130, 2560

 

Br

Rh
Ph3P

PPh3

PPh3

45-0226
(continued)

(S,S)-(+)-1,2-Bis[(o-methoxyphenyl)(phenyl)phosphino]ethane(1,5-cyclooctadiene)
rhodium(I) tetrafluoroborate, min. 95% (71423‑54‑6) 
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RHODIUM (Compounds)
96-7650 CATHy™ Catalyst Kit for Asymmetric Transfer Hydrogenation of Ketones 

and Imines
See page 332 

45-038045-0380 Chloro(1,5-cyclooctadiene)rhodium(I) dimer, 98% 
(12092‑47‑6) 
[RhCl(1,5-C8H12)]2; FW: 493.08; 
yellow to orange xtl. 
hygroscopic

Rh
Cl

Cl
Rh

250mg
1g
5g

Technical Notes:
1.	 Catalyst for coupling 1,3-dienes with activate methylene compounds.
2.	 Rhodium source for various asymmetric hydrogenation systems and asymmetric hydrosilylation of ketones.
3.	 Rhodium source for asymmetric reductive aldol reaction.
4.	 Cis-hydroboration of terminal alkynes.
5.	 Rhodium source for [5 + 2] additions.
6.	 Highly enantioselective for [2+2+2] carbocyclization reactions.
7.	 Enantioselective hydroboration of cyclopropenes.
8.	 Ring opening reactions of oxabicyclic alkenes.
9.	 Aqueous Pauson-Khand type reactions.
10.	 Rh-catalyzed tandem vinylcyclopropanation of strained alkenes.
11.	 Rh-catalyzed silylation of cyanides.
12.	 Rh-catalyzed cycloisomerization: formation of indoles, benzofurans, and lactones.
13.	 Rh-catalyzed decarbonylation of aldehydes.
14.	 Rh-catalyzed C-H functionalization.
15.	 Rh-catalyzed cross-coupling of organoboron compounds with vinyl acetate.
16.	 Rh-catalyzed addition of borates to Baylis-Hillman adducts.

COMe

COMe
Rh

CH2(COMe)2

Tech. Note (1)
Ref. (1)

R1 R2

Y

R1 R2

YH
H2

[Rh(COD)Cl]2 / L

Y = O, CR3R4

+
*

Tech. Note (2)
Ref. (2)

R H

O

OR'

O

R OR'

O

Me

OH
[Rh(COD)Cl]2 / L

+ Tech. Note (3)
Ref. (3)

R H B(OR')2
R

B(OR')2
+

[Rh(COD)Cl]2 Tech. Note (4)
Ref. (4)

X
X

R
R Rh cat Tech. Note (5)

Ref. (5)

TsN
[RhCl(COD)]2, L

CO2MePh TsN

H

CO2Me

Ph
+ Tech. Note (6)

Ref. (7)

MeO2C

Me
HB

O

O
Me

Me

Me
Me

[RhCl(COD)2, L

Me
MeO2C

B O
O

MeMe
Me

Me
+ Tech. Note (7)

Ref. (8)
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RHODIUM (Compounds)

O

Et2NH
[RhCl(COD)]2, dppf

Et3N•HCl
OH

Et2N
+ Tech. Note (8)

Ref. (9)

O

OMe

[RhCl(COD)]2, L

cinnamylaldehyde

O

O

OMe

Tech. Note (9)
Ref. (10)

BPin
CO2R +

Rh

H

H

H
RO2C

Tech. Note (10)
Ref. (11)

RhArCN + TMS TMS Ar TMS
Tech. Note (11)
Ref. (12)

NH2

R
R

N
H

Rh Tech. Note (12)
Ref. (13)

Ar2

OAr1

H
Ar2 Me

Ar1

H

Rh

H

Tech. Note (13)
Ref. (14)

N + Ph COCl
Rh

N

Ph

Tech. Note (14)
Ref. (15)

ArB(OR)2 AcO+
Rh

Ar
Tech. Note (15)
Ref. (16)

R

OH
CO2Me R'BF3K+

Rh
R

CO2Me

R'

Tech. Note (16)
Ref. (17)

References:
1.	 Pure Appl. Chem., 1994, 66, 1509
2.	 Catalytic Asymmetric Synthesis, 2000, Ch. 1, 2
3.	 J. Am. Chem. Soc., 2000, 122, 4528
4.	 J. Am. Chem. Soc., 2000, 122, 4990
5.	 Angew. Chem. Int. Ed., 2002, 41, 4550
6.	 Angew. Chem. Int. Ed., 2002, 41, 3892
7.	 J. Am. Chem. Soc., 2005, 127, 12466
8.	 J. Am. Chem. Soc., 2003, 125, 7198
9.	 J. Am. Chem. Soc., 2003, 125, 14887
10.	 Chem. Eur. J., 2005, 11, 3872
11.	 J. Am. Chem. Soc., 2006, 128, 5338
12.	 J. Am. Chem. Soc., 2006, 128, 8152
13.	 Angew. Chem. Int. Ed., 2007, 46, 2074
14.	 Angew. Chem. Int. Ed., 2007, 46, 9331
15.	 J. Am. Chem. Soc., 2008, 130, 8136
16.	 Angew. Chem. Int. Ed., 2009, 48, 7217
17.	 Adv. Synth. Catal., 2006, 348, 317

 

45-0380
(continued)

Chloro(1,5-cyclooctadiene)rhodium(I) dimer, 98% (12092‑47‑6) 



Metal Catalysts for Organic Synthesis including Organocatalysts

Visit strem.com for new product announcements.206

RHODIUM (Compounds)
45-170045-1700 Chloronorbornadienetriphenyl

phosphinerhodium(I) (~5% Rh) polymer-bound 
FibreCat™ 
yellow, fibrous solid 
air sensitive 
Note: Limited quantities available.

5g

Technical Note:
1.	 Versatile polymer-bound catalyst used for the selective 

hydrogenation of polyolefins.  The supported rhodium catalyst exhibits similar selectivity to its homogeneous 
counterpart.  In most cases, rhodium leaching is negligible.

 
45-065045-0650 Chlorotris(triphenylphosphine)rhodium(I), 99% 

WILKINSON’S CATALYST (14694‑95‑2) 
RhCl(P(C6H5)3)3; FW: 925.23; maroon xtl.

250mg
1g
5g

Technical Notes:
1.	 A homogeneous hydrogenation catalyst which operates under mild 

conditions.
2.	 Catalyst for the decarbonylation of aldehydes.
3.	 Catalyst for regio- and stereoselective allylic substitution reactions.
4.	 Alkyne hydro-phosphorylation
5.	 Heck-type reaction with α,β-unsaturated esters.
6.	 Rh(I)-catalyzed ortho-alkenylation of aromatic ketimines with alkynes
7.	 Allylic alcohol-olefin coupling.
8.	 Terminal alkenes from ketones.
9.	 Rh-catalyzed isomerization of α-aryl propargyl alcohols to indanones.
10.	 Reductive deprotection of silyl groups.
11.	 Intramolecular carbo-acylation reaction.
12.	 Rearrangement of 3-iminocyclopropenes.
13.	 Reductive α-acylation of enones to form 1,3-diketones.
14.	 Rh-catalyzed C-H activation/cycloisomerization.
15.	 Rh-catalyzed [2+2+2] cycloaddition.
16.	 Cross-coupling of alcohols at β-position with aldehydes.

R

O

H
R H

RhCl(PPh3)3 Tech. Note (2)
Ref. (2)

BnO
NHTs Ph

OAc BnO
TsN

Ph

LiHMDS, RhCl(PPh3)3

P(OMe)3

+ Tech. Note (3)
Ref. (4)

HR P
O

O
O

H
R

P
O

O+ Me
Me

Me

Me
RhCl(PPh3)3 O Me

Me

Me
Me

Tech. Note (4)
Ref. (5)

RAr B(OH)2 Ar
R

R = CN, C(O)OR

+
RhCl(PPh3)3

PPh3

Tech. Note (5)
Ref. (6)

R1

NBn

R2 R3 R4

R1

R3
R4

+ R2

O

RhCl(PPh3)3 Tech. Note (6)
Ref. (7)

R1 OH R2

R1

O

R2
+

RhCl(PPh3)3 Tech. Note (7)
Ref. (8)

R1

O

R2

TMSCHN2, iPrOH

PPh3, RhCl(PPh3)3
R1 R2

Tech. Note (8)
Ref. (9)

Cl
Rh

P

Rh

Cl

Ph3P PPh3
PPh3
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RHODIUM (Compounds)

TMS

O

TMS

OH
RhCl(PPh3)3 Tech. Note (9)

Ref. (10)

TBSO OTIPSn HO OTIPSn

Catechol borane

RhCl(PPh3)3

Tech. Note (10)
Ref. (11)

N

O

O

RhCl(PPh3)3

O

Me

O

N
Tech. Note (11)
Ref. (12)

R1 R2

R3

N
RhCl(PPh3)3

N

R1 R3

R2

Tech. Note (12)
Ref. (13)

R1

O

R2
+

R3

O

Cl

Et2Zn

RhCl(PPh3)3

R1

O

R2

R3

O

Tech. Note (13)
Ref. (14)

N

RhCl(PPh3)3

N

Tech. Note (14)
Ref. (15)

OH
+

R

O

H
2 equiv

BF3•OEt2

RhCl(PPh3)3

O

RR
Tech. Note (16)
Ref. (17)

References:
1.	 Progress Inorg. Chem., 1984, 28
2.	 J. Org. Chem., 1992, 57, 5075
3.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol, 2, 1253
4.	 Org. Lett., 1999, 1, 1929
5.	 Angew. Chem. Int. Ed., 2001, 40, 1929
6.	 Chem. Commun., 2003, 2438
7.	 Org. Lett., 2003, 5, 2759
8.	 J. Org. Chem., 2002, 67, 3945
9.	 Org. Lett., 2004, 6, 3047
10.	 J. Am. Chem. Soc., 2005, 127, 2872
11.	 Tetrahedron Lett., 2007, 48, 5289
12.	 J. Am. Chem. Soc., 2009, 131, 412
13.	 Org. Lett., 2007, 9, 4463
14.	 Org. Lett., 2008, 10, 2405
15.	 J. Am. Chem. Soc., 2007, 129, 14836
16.	 Org. Lett., 2007, 9, 3695
17.	 Tetrahedron. Lett., 2009, 50, 4178

 

45-0650
(continued)

Chlorotris(triphenylphosphine)rhodium(I), 99% WILKINSON’S CATALYST (14694‑95‑2) 
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RHODIUM (Compounds)
45-065245-0652 1,5-Cyclooctadiene(hydroquinone)rhodium(I) 

tetrafluoroborate (120967‑70‑6) 
[Rh(C8H12)(C6H6O2)]+BF4

-; FW: 408.00; yellow pwdr. 
Note: Sold in collaboration with Brown University for 
research purposes only.  Commercial use requires a 
license.  US Patent Application 11/454,760.

250mg
1g

Technical Notes:
1.	 A phosphorous free pre-catalyst for the efficient 1,4-conjugate 

addition of arylboronic acids to enones.
2.	 A pre-catalyst for addition of arylboronic acids to aryl aldehydes.
3.	 With aluminum isopropoxide forms a self-supported heterogeneous catalyst for the stereoselective 

polymerization of phenylacetylene to cis-poly(phenylacetylene). (Ref. 3)

+
DME, H2O, 
50°, 1 h

0.5 mol% cat., 
2.0 mol% LiOH

O

Cl B(OH)2

O

-pClPh

99%

Tech. Note (1)
Ref. (1)

+   PhB(OH)2

2.4 mol% cat., 
H2O, 75°, 3hH

O

Ph

OH

97%

Tech. Note (2)
Ref. (2)

References:
1.	 Organometallics, 2006, 25, 3548
2.	 J. Am. Chem. Soc., 2005, 127, 12238
3.	 J. Am. Chem. Soc., 2006, 128, 8740

 
45-066345-0663 (1R,1’R,2S,2’S)-(+)-2,2’-Di-t-butyl-2,3,2’,3’-tetra-

hydro-1,1’-bi-1H-isophosphindole(1,5-cyclooc-
tadiene)rhodium(I) tetrafluoroborate, min. 98% 
(R,R,S,S)-DUANPHOS-Rh 
[Rh(C8H12)(C24H32P2)]+BF4

-; FW: 680.35; orange xtl. 
air sensitive 
Note: Sold in collaboration with Chiral Quest for 
research purposes only.  US Patent No. 7105702, 
7153809, 7169953.  Chiral Quest Catalyst and Ligand 
Toolbox Kit component.  

PP

H

H
tBu tBu

Rh+

BF4
-

	 100mg

Technical Note:
1.	 As a  highly electron-donating and conformationally rigid ligand, the rhodium complex of DuanPhos 

has exhibited remarkably high  enantioselectivities and reactivities for the hydrogenation of a variety of 
functionalized olefins.

Ar

O

N
H

R
Ar

OH

N
H

R*
Rh-duanphos complex

MeOH, K2CO3, H2 (10 bar), 50o C

yields >90%
up to >99% ee

References:
1.	 Angew. Chem. Int. Ed., 2005, 44, 1687

 

Rh+

OHHO

BF4
-
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RHODIUM (Compounds)
45-070045-0700 Dicarbonylacetylacetonato rhodium(I), 99% 

(14874‑82‑9) 
Rh(CO)2(C5H7O2); FW: 258.04; greenish‑red xtl.; 
m.p. 144-147° subl.

	 250mg
	 1g
	 5g

Technical Notes:
1.	 Precatalyst for hydroformylation of olefins.
2.	 Precatalyst for silylformylation of olefins.
3.	 Precatalyst for carbonylative silylcarbo-cyclization in the syntheses of isodomoic acids.
4.	 Precatalyst for the conjugate addition of aryl- and alkenylboronic acids to enones.

CO, H2, solvent

Rh(acac)(CO)2
PR3

R R
CHO +

R Me

CHO Tech. Note (1)
Ref. (1)

OMe
MeO

O

H
N

Rh(acac)(CO)2 (0.5 mol %)
BIPHEPHOS (1 mol %)

CO/H2 (4 atm)
PTSA (10 mol %), HOAc

60 ºC, 16 h

OMe
MeO

O

N

85% yield

Tech. Note (1)
Ref. (2)

R

O
Si

Ph Ph

H

Rh(acac)(CO)2
CO (70 atm)

benzene
60 ºC, 24-48 h

SiO

H

O

R

Ph
Ph

4:1-7:1 d.r.
60-79% yield

Tech. Note (2)
Ref. (3)

77% yield, trans/cis= 8:1

CO (500 psi), 120 ºC

Rh(CO)2(acac)
(5 mol %)NTs

MeO2C

Me

+ HSiMe2Ph
NTs

CHOMeO2C

Me

SiMe2Ph
Tech. Note (3)
Ref. (4)

R1

O

R2

+

B(OH)2
Rh(acac)(CO)2
ligand R1

O

R2

RR

Tech. Note (4)
Ref. (5,6)

References:
1.	 Synthesis, 2001, 1
2.	 Org. Lett., 2009, 11, 2659
3.	 J. Am. Chem. Soc., 1997, 119, 12416
4.	 J. Am. Chem. Soc., 2009, 131, 14188
5.	 Organometallics, 1997, 16, 4229
6.	 Org. Lett., 2009, 11, 971

 

O

O

Me

Me

Rh
OC

OC
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RHODIUM (Compounds)
45-019545-0195 Dichloro(pentamethylcyclopentadienyl)

rhodium(III) dimer, 99% (12354‑85‑7) 
[(CH3)5C5RhCl2]2; FW: 618.08; red xtl. 
Note: CATHy™ Catalyst Kit component.

100mg
500mg

2g

Technical Notes:
1.	 Catalyst used in the functionalization of acetanilides under 

solventless conditions in a ball mill.
2.	 Rhodium- catalyzed regioselective direct C-H arylation of 

indoles with aryl boronic acids.
3.	 Catalyst used in the asymmetric transfer hydrogenation of imines in water.
4.	 Facile rhodium-catalyzed synthesis of fluorinated pyridines.
5.	 Rhodium-catalyzed alkylation of azobenzenes with allyl acetates.

H
O

C

H
N Me

R

O

C

H
N Me

R

R'

R'+

[(Cp*RhCl2)2] (2.5 mol%)
AgBf4 (10 mol%)

Cu(OAc)2 (2.5 mol%)
O2 (1atm)

ball milling, 800 rpm
15 x (60 min + 15 min break)

Tech. Note (1)
Ref. (1)

N

X
N

N

X
N

B(OH)2

R2

R2
R1 R1

+
Rh(III)/Ag(I)

MeOH, 60 °C
4-6 h

X = C or N 34 examples
up to 99% yield

Tech. Note (2)
Ref. (2)

R1

N

R3

R2 R1

NH

R3

R2

*

[RhCp*Cl2)2]
(1S, 2S) -TsDPEN

HCOOH/NEt3 H2O
40 °C

6-10 min
up to 95% yield
up to 98% ee

Tech. Note (3)
Ref. (3)

N
R3/H

R4

R1

F

R2

N

R1

F

R2

HO
R4

R3/H

+
[Cp*RhCl2]2 (2.5 mol%)

CsOPiv (20 mol%)
H2O (10 equiv)

tBuOH, 0.50 M, 100 °C

Tech. Note (4)
Ref. (4)

Me

Me

Me Me

MeRh Rh

Me

Me

Me
Me

Me

Cl

Cl

Cl

Cl
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RHODIUM (Compounds)

H

N
N

R

R
N

N

R

R

OAc

N
N

R

R
O

C

O

[Cp*RhCl2]2 (3 mol%)
AgSbF6 (15 mol%)
DCE, 110 °C, air

52-80% yields
25 examples

not observed

only product

+
Tech. Note (5)
Ref. (5)

References:
1.	 Angew. Chem. Int. Ed., 2015, 54, 7414
2.	 Tetrahedron Lett., 2015, 56, 3754
3.	 Org. Lett., 2015, 17, 2878
4.	 Org. Lett., 2015, 17, 2567
5.	 Org. Lett., 2015, 17, 2450

 
45-019845-0198

a

3-Di-i-propylphosphino-2-(N,N-
dimethylamino)-1H-indene(1,5-
cyclooctadiene)rhodium(I) 
hexafluorophosphate, min. 98% 
[RhC25H38NP]+PF6

-; FW: 631.42; orange pwdr.
Rh

P

N

+

iPr

MeMe

iPr

PF6
-

250mg
1g

Technical Note:
1.	 Zwitterionic hydrogenation, hydrosilylation and hydroboration catalyst soluble in non-polar solvents.

Ph
+ Ph

5% Cat.

toluene
96% (Rh)

99% (Ir)

Et3SiH
SiEt3

Ph
SiEt3

95% (Rh)

95% (Ir)

O

BH

O

2% Cat., THF, rt

Bpin

Bpin

References:
1.	 Organometallics, 2007, 26, 594
2.	 Organometallics, 2006, 25, 5965

 
45-019745-0197 3-Di-i-propylphosphoranylidene-2-

(N,N-dimethylamino)-1H-indene(1,5-
cyclooctadiene)rhodium(I), min. 95% 
(540492‑55‑5) 
C25H37NPRh; FW: 485.45; orange‑red xtl.

250mg
1g

Technical Note:
1.	 See 45-0198 (page 211)

 

Rh

P

N

+

iPr

MeMe

iPr

-

45-0195
(continued)

Dichloro(pentamethylcyclopentadienyl)rhodium(III) dimer, 99% (12354‑85‑7) 
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RHODIUM (Compounds)
96-4730 (R,R)-Duphos and BPE Rhodium Catalyst Kit for Asymmetric Hydrogenation

See page 335 
96-4731 (S,S)-Duphos and BPE Rhodium Catalyst Kit for Asymmetric Hydrogenation

See page 336 
45-067045-0670 Polymer-bound chlorotris(triphenylphosphine)rhodium(I) on 

styrene-divinylbenzene copolymer (20% cross-linked) (14694‑95‑2) 
maroon beads; 20‑60 mesh 
air sensitive

	 1g
	 5g

Technical Notes:
1.	 A homogeneous hydrogenation catalyst which operates under mild conditions.
2.	 Catalyst for the decarbonylation of aldehydes.
3.	 Catalyst for regio- and stereoselective allylic substitution reactions.
4.	 Alkyne hydro-phosphorylation
5.	 Heck-type reaction with α,β-unsaturated esters.
6.	 Rh(I)-catalyzed ortho-alkenylation of aromatic ketimines with alkynes
7.	 Allylic alcohol-olefin coupling.

C6H5CH2CH2CHO C6H5CH2CH3

DPPA
96% yield

Tech. Note (2)
Ref. (2)

BnO
NHTs

Ph

OAc

BnO
TsN

Ph

TsN

Ph

BnO
LiHMDS

cat. RhCl(PPh3)3
P(OMe)3

87%

+

5% RuCl2(CHPh)(Cy3P)2
(cat.# 44-0400)

86%

diastereoselectivity  >99/1
regioselectivity = 31:1

Tech. Note (3)
Ref. (4)

HR P
O

O
O

H
R

P
O

O+ Me
Me

Me

Me
RhCl(PPh3)3 O Me

Me

Me
Me

Tech. Note (4)
Ref. (5)

RAr B(OH)2 Ar
R

PPh3

R = CN, C(O)OR

cat. RhCl(PPh3)3
+ Tech. Note (5)

Ref. (6)

R1

NBn

R2 R3 R4

R1

R3
R4

+
cat. RhCl(PPh3)3

R2

O

Tech. Note (6)
Ref. (7)

R1 OH R2

R1

O

R2

cat. RhCl(PPh3)3

2-amino-picoline
     PhCOOH

+ Tech. Note (7)
Ref. (8)

References:
1.	 Progress Inorg. Chem., 1984, 28
2.	 J. Org. Chem., 1992, 57, 5075
3.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol, 2, 1253
4.	 Org. Lett., 1999, 1, 1929
5.	 Angew. Chem. Int. Ed., 2001, 40, 1929
6.	 Chem. Commun., 2003, 2438
7.	 Org. Lett., 2003, 5, 2759
8.	 J. Org. Chem., 2002, 67, 3945
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RHODIUM (Compounds)
45-173045-1730 Rhodium(II) acetate dimer, 99% (15956‑28‑2) 

Rh2(OOCCH3)4; FW: 442.00; greenish‑black xtl.
	 100mg
	 500mg
	 2g
	 25g

Technical Notes:
1.	 Catalyst for insertion into C-H and X-H bonds.
2.	 Catalyst for Ylide generation.
3.	 Doyle−Kirmse Reaction of Allylic Sulfides with Diazoalkane
4.	 Claisen rearrangement.
5.	 Epoxides from aldehydes.
6.	 Synthesis of aziridines from allylic N-tosyloxycarbamates.
7.	 Rh/NHC catalyzed direct intermolecular arylation of C-H bonds.
8.	 Chiral Bronsted acid-Rh catalyzed three component reactions of diazo compounds with alcohols and imines.
9.	 Rh-catalyzed cyclopropenations of ynamides.
10.	 Tandem asymmetric aza-Darzens/ring-opening reactions.

O

CO2MeN2

CO2Me

O

Rh, L Tech. Note (1)
Ref. (4)

N
O

O

N2
CO2Bn

H

H H
Rh2(OAc)4

N

H H

O

HO

O

CO2Bn

HO
Tech. Note (1)
Ref. (5)

O O
N2

CO2CH3

CO2CH3
Rh2(OAc)4

+ O

H3CO2C

H3CO2C O Tech. Note (2)
Ref. (6)

O

R2

R1

SR
O

RS
R1

R2

Rh2(OAc)4
+ Tech. Note (3)

Ref. (7)

R1 O R2
NR

H

O

R1

R2

[Rh(OAc)2]2 Tech. Note (4)
Ref. (8)

R H

O

Ar N
N

Ts

O

ArR

Na
+

      [Rh(OAc)2]2

Tetrahydrothiopene

Tech. Note (5)
Ref. (9)

R1

R2

O N
H

O
OTs

R3

N O

O

R3

R2

R1

Rh Tech. Note (6)
Ref. (10)

Rh

O

Rh

O

C

Me

O

O

C
Me

O

OC

Me

O

OC
Me
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RHODIUM (Compounds)

N

H

+ Ar Br
Rh, L

N

Ar

Tech. Note (7)
Ref. (11)

Ar1 CO2R

N2
+ Ar CH2OH +

Ar3

N
Ar2 Rh, acid Ar1

Ar3

ArCH2O
RO2C

NHAr2

Tech. Note (8)
Ref. (12)

N
R

MeO2C CO2Me

N2

O
OMe

CO2Me

N
R

heat

N

OH

CO2Me
R

Rh Tech. Note (9)
Ref. (13)

Ar

N
NH

PhO

+

N2

OEt

O Rh

Ar

Cl

NHNHBz

CO2Et

N
Si

O

Me
Me

Ph
Ph

Cl

Tech. Note (10)
Ref. (14)

References:
1.	 Tetrahedron, 1991, 47, 1765
2.	 Comprehensive Organic Synthesis, 1991, Vol. 4, Chapter 4.8, 1031
3.	 Comprehensive Organic Synthesis, 1991, Vol. 3, Chapter 4.2, 1045
4.	 J. Am. Chem. Soc., 1985, 107, 196
5.	 Tetrahedron Lett., 1982, 23, 2293
6.	 J. Org. Chem., 1991, 56, 3271
7.	 Org. Lett., 2003, 5, 2619
8.	 J. Am. Chem. Soc., 2002, 124, 12426
9.	 Angew. Chem. Int. Ed., 2001, 40, 1430
10.	 J. Am. Chem. Soc., 2005, 127, 14198
11.	 Angew. Chem. Int. Ed., 2009, 48, 8935
12.	 J. Am. Chem. Soc., 2008, 130, 7782
13.	 Org. Lett., 2009, 11, 4462
14.	 J. Am. Chem. Soc., 2009, 131, 14638

 
45-187845-1878 Rhodium(III) chloride, anhydrous (10049‑07‑7) 

RhCl3; FW: 209.28; red pwdr.; m.p. 450° dec. 
hygroscopic

	 250mg
	 1g
	 5g

Technical Notes:
1.	 Catalyst in conjunction with “pybox” for the asymmetric hydrosilylation of ketones.
2.	 C-C bond forming reactions.

O

Me Me

OH

SiPh2H2

RhCl3
+

up to 95% ee

Tech. Note (1)
Ref. (1,2)

EWG Ar
EWGAr B(OH)2

RhCl3

PPh3

+ Tech. Note (2)
Ref. (3)

45-1730
(continued)

Rhodium(II) acetate dimer, 99% (15956‑28‑2)
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RHODIUM (Compounds)

R B(OH)2 HO R1
RhCl3.XH2O

R R1+
Cu(OAc)2
bmim PF6

Tech. Note (2)
Ref. (4)

ArB(OH)2 + R1
CHO

R2

RhCl3
PPh3, Toluene/H2O R1

R2

Ar

O

Ref. (5)

References:
1.	 Catalytic Asymmetric Synthesis, 1993, Ch, 6, 303
2.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol. 6, 4409
3.	 Chem. Commun., 2003, 2438
4.	 Org. Lett., 2003, 5, 893
5.	 Chem. Commun., 2004, 1192

 
45-188045-1880 Rhodium(III) chloride hydrate (38-41% Rh) (20765‑98‑4) 

RhCl3∙XH2O; FW: 209.28; dark red pwdr.; m.p. 100° (dec.) 
hygroscopic

	 250mg
	 1g
	 5g
	 25g

Technical Notes:
1.	 Catalyst in conjunction with “pybox” for the asymmetric hydrosilylation of ketones.
2.	 C-C bond forming reactions.

O

Me Me

OH

SiPh2H2

RhCl3
+

up to 95% ee

Tech. Note (1)
Ref. (1,2)

EWG Ar
EWGAr B(OH)2

RhCl3

PPh3

+ Tech. Note (2)
Ref. (3)

R B(OH)2 HO R1
RhCl3.XH2O

R R1+
Cu(OAc)2
bmim PF6

Tech. Note (2)
Ref. (4)

ArB(OH)2 + R1
CHO

R2

RhCl3
PPh3, Toluene/H2O R1

R2

Ar

O

Ref. (5)

References:
1.	 Catalytic Asymmetric Synthesis, 1993, Ch, 6, 303
2.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol. 6, 4409
3.	 Chem. Commun., 2003, 2438
4.	 Org. Lett., 2003, 5, 893
5.	 Chem. Commun., 2004, 1192

 

45-1878
(continued)

Rhodium(III) chloride, anhydrous (10049‑07‑7)
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RHODIUM (Compounds)
45-207045-2070 Tetrakis[(R)-(-)-(1-adamantyl)-(N-phthalimido)

acetato]dirhodium(II) Rh2(R-PTAD)4 (909393‑65‑3) 
C80H80N4O16Rh2; FW: 1559.32; green pwdr. 
Note: Sold for research purposes only.  US Patent 
Application 11/606,782.

50mg
250mg

Technical Notes:
1.	 Enantioselective reactions of carbenoids and olefins.
2.	 Enantioselective C-H insertion reactions of carbenoids.
3.	 Enantioselective oxygen transfer from diazosulfonylamidines.

Rh2(S-PTAD)4+
R

CN

N2

95 : 5 dr
78-90% ee

H CN

Tech. Note (1)
Ref. (1)

R1 Rh2(S-PTAD)4

R3
+ R3

R1

>95 : 5 dr
98% ee

R2

O

N2 O

R2
Tech. Note (1)
Ref. (2)

R2

Rh2(S-PTAD)4

+

91% ee

N2

O

OR1

Me Me

Me

CO2R

R2

Me

Me

Me

Tech. Note (1)
Ref. (3)

1. Rh2(S-PTAD)4

88% ee
2. LiAlH4

(0.5 mol%)
H TsHN

PhN
N

N

Ph

Ts

Tech. Note (2)
Ref. (4)

Rh2(S-PTAD)4

89% ee

CHCl3, 0 °C

(0.5 mol%)

Ph

O

NMe2

N
S

O o-Tol

Ph

N2

NMe2

N

S
O o-Tol

O

Tech. Note (3)
Ref. (5)

References:
1.	 Chem. Commun., 2008, 1238.
2.	 Org. Lett., 2009, 11, 787.
3.	 J. Am. Chem. Soc., 2009, 131, 8329.
4.	 J. Am. Chem. Soc., 2011, 133, 10352.
5.	 J. Am. Chem. Soc., 2012, 134, 2477.

 
45-207145-2071 Tetrakis[(S)-(+)-(1-adamantyl)-(N-phthalimido)acetato]dirhodium(II) 

Rh2(S-PTAD)4 (909389‑99‑7) 
C80H80N4O16Rh2; FW: 1559.32; green pwdr. 
Note: Sold for research purposes only.  US Patent Application 
11/606,782.

	 50mg
	 250mg

 

Ad

N
O

H

4

O

O

O

Rh

Rh
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RHODIUM (Compounds)
45-208045-2080 Tetrakis[(R)-(-)-[(1R)-1-(4-bromophenyl)-2,2-di-

phenylcyclopropanecarboxylato]dirhodium(II) 
Rh2(R-BTPCP)4 (1345974‑62‑0) 
C88H64Br4O8Rh2; FW: 1774.87; green solid 
Note: Patent PCT/US2012/040608.

	 50mg
	 250mg

Technical Notes:
1.	 Chiral catalyst used for the enantioselective formation of 

cyclopropanes from the reaction of aryls with styryl diazoacetates.
2.	 Chiral catalyst used for the asymmetric synthesis of bicyclo[1.1.0]

butane rings via the rhodium-catalyzed decomposition of 2-diazo-
5-arylpent-4-enoates.

3.	 Rhodium-Catalyzed [4+3] Cycloaddition between Vinyldiazoacetates and Dienes

MeO2C

N2

Ar1
Ar2

CH2Cl2, 23 oC

Rh2(R-BTPCP)4

(0.01-1 mol %)

Ar1 Ar2

CO2Me

>20 : 1 dr
86-97% ee

Tech. Note (1)
Ref. (1)

R1

R2O2C

N2

H R1

CO2R2

(-), > 20:1 dr, 
up to 74% yield
up to 94% ee

H
Rh2(R-BTPCP)4

0.01 mol %

EtOAc, r.t., 45 min
Tech. Note (2)
Ref. (2)

R1

R2

TIPSO

N2

MeO

R3

O

OTBS

R1

R2 R3

CO2Me

OTBSTIPSO
+

Rh2(S-BTPCP)4

(1 mole%)

85-99% ee
 >30:1 d.r.

Tech. Note (3)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2011, 133, 19198
2.	 Org. Lett., 2013, 15, 310
3.	 Angew. Chem. Int. Ed., 2014, 53, 13083

 
45-208145-2081 Tetrakis[(S)-(+)-[(1S)-1-(4-bromophenyl)-2,2-

diphenylcyclopropanecarboxylato]dirhodium(II) Rh2(S-BTPCP)4 
(1345974‑63‑1) 
C88H64Br4O8Rh2; FW: 1774.87; green solid 
Note: Patent PCT/US2012/040608.

	 50mg
	 250mg

 
45-210545-2105

a

Tetrakis[5-t-butyl-phthaloyl-N-(S)-tert-leucinato]
dirhodium bis(ethyl acetate) adduct  
Rh2(S-tertPTTL)4 (1884452‑99‑6) 
C72H88N4O16Rh2; FW: 1471.30; green pwdr. 
Note: Sold for research and development purposes only. 
Patent 2014. 2014903620.

50mg
250mg

Technical Notes:
1.	 Catalyst used for the asymmetric, intermolecular C-H insertion of 

1,4-cyclohexadiene with α-alkyl-α-diazoesters.
2.	 Catalyst used for a catalytic cyclopropanation using diazooxindole..
3.	 Catalyst used for the asymmetric, intramolecular C-H insertion of 

sulfonyldiazoacetates.
4.	 Catalyst used for the enantioselective synthesis of 2-arylbicyclo[1.1.0]butane carboxylates.
5.	 Access to the [3.2.2] nonatriene structural frameworks via an intramolecular cyclopropenation/ Buchner 

reaction/Cope rearrangement cascade.
6.	 Catalyst used for the cyclopropanation of styrene with dimethyl-α-diazobenzylphosphonate.

O

O

Rh

Rh

Ph

Ph

Br

4

N

O

O
Rh

RhtBu O

O

4
tBu
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RHODIUM (Compounds)

R

N2

C OCHiPr2

C

O

OCHiPr2

C
R

O

+

R = H, Me, Et

Rh(II) catalyst
    (1 mol %)

2,2-dimethylbutane

up to 86% ee

Tech. Note (1)
Ref. (1)

N
H

C

C

Ph

N
H

C

Ph

O

N2

O
Rh2(S-tertPTTL)4 (1 mol%)

CH2Cl2 (0.06 M)
0 °C, 1h

>99% yield (trans/cis = 98:2)
66% ee

+
Tech. Note (2)
Ref. (2)

S COOR S COOR

up to 90% de

Rh2(L)4

rt, CH2Cl2

O O O O

N2
Tech. Note (3)
Ref. (3)

H Ar

CO2R

H

N2

Ar

CO2R

Ar

Ar

CO2R

RO2C0.01 mol%
Rh2(R-BTPCP)4

EtOAc, rt, 45 min

1.0 mol%
Rh2(TPA)4

hexane, rt, overnight

(-), >20:1 dr,
up to 74% yield
up to 94% ee

(+), >20:1 dr
up to 89% yield

Tech. Note (4)
Ref. (4)

C O
CR1

OOSi

N2

O

C

O

SiO R1

EDG

EDG

Si = TBS or TIPS

 9 examples, 
60-80% yield

Rh2(S-tertPTTL)4

One-pot cascade
       reaction

Tech. Note (5)
Ref. (5)

45-2105
(continued)

Tetrakis[5-t-butyl-phthaloyl-N-(S)-tert-leucinato]dirhodium bis(ethyl acetate) adduct  
Rh2(S-tertPTTL)4 (1884452‑99‑6) 



Metal Catalysts for Organic Synthesis including Organocatalysts

info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com 219

RHODIUM (Compounds)

P
OCH3

OCH3O

N2

H P

Ph Ph

O
OCH3

OCH3

Rh2(S-tertPTTL)4

Toluene, rt
+ Ph

92%, >20:1 (E:Z) dr, 80% ee

Tech. Note (6)
Ref. (6)

References:
1.	 Heterocycles,  2012, 86, 1647
2.	 SynLett, 2013, 24, 29
3.	 Tetrahedron-Asymmetry, 2013, 24, 151
4.	 Org. Lett., 2013, 15, 310
5.	 Org. Lett., 2015, 17, 790
6.	 Tetrahedron Lett., 2016, 57, 852

 
45-210045-2100 Tetrakis[(R)-(+)-N-(p-dodecylphenyl-

sulfonyl)-prolinato]dirhodium(II) 
Rh2(R-DOSP)4 (178879‑60‑2) 
[C23H36NO4S]4Rh2; FW: 1896.22; 
green pwdr. 
Note: Sold under license for research 
purposes.

50mg
250mg

Technical Notes:
1.	 Catalyst used for tandem asymmetric cyclopropanation/

Cope rearrangement.
2.	 Catalyst used for an asymmetric [4 + 3] cycloaddition.

Rh2(R-DOSP)4+
CO2Me

N2
MOMO Me

H

OTBS

MOMO Me

H

OTBS

CO2Me

H Tech. Note (1)
Ref. (1)

Rh2(R-DOSP)4+

O

N2
MeO2C

R3

R2

R1
O

MeO2C

R1

R3

R2

>94% de
91-98% ee

(1.0 mol %)
Tech. Note (1)
Ref. (2)

References:
1.	 Angew. Chem. Int. Ed., 2009, 48, 2398
2.	 Org. Lett., 2008, 10, 573

 
45-210145-2101 Tetrakis[(S)-(-)-N-(p-dodecylphenylsulfonyl)prolinato]dirhodium(II) 

Rh2(S-DOSP)4 (179162‑34‑6) 
[C23H36NO4S]4Rh2; FW: 1896.22; green pwdr. 
Note: Sold under license for research purposes.

	 50mg
	 250mg

 

O

O
N
SO2Ar

N
SO2Ar

O

O
Rh

Rh

H
N

SO2Ar

H

O

O

O

O

N
SO2Ar

H

Ar = p-C12H25C6H4

H

45-2105
(continued)

Tetrakis[5-t-butyl-phthaloyl-N-(S)-tert-leucinato]dirhodium bis(ethyl acetate) adduct  
Rh2(S-tertPTTL)4 (1884452‑99‑6) 
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RHODIUM (Compounds)
45-211045-2110 (R)-(+)-2,2’,6,6’-Tetramethoxy-4,4’-bis(di-

phenylphosphino)-3,3’-bipyridine(1,5-cy-
clooctadiene)rhodium(I) tetrafluoroborate, 
min. 97% (573718‑56‑6) 
[C46H46N2O4P2Rh]+BF4

-; FW: 942.53; yel-
low‑orange xtl. 
air sensitive 
Note: Sold in collaboration with Johnson 
Matthey for research purposes only.  
Patent US5886182.

N

N

OMe
OMe

OMe

OMe

Rh
P

P
Ph

Ph

Ph
Ph

BF4
-+

	 100mg

Technical Notes:
1.	 Chiral ligand for enantioselective rhodium-catalyzed [2+2+2] carbocyclization reactions.
2.	 Chiral ligand for the asymmetric hydrogenation of β-keto esters.
3.	 Highly enantioselective hydrogenation of β-alkyl-substituted (E)-β-(acylamino)-acrylates

TsN

H

Ph CO2Me+ TsN

Ph

CO2Me(S)-L, [RhCl(COD)]2
AgBF4, THF, 60°

[98%, 97% ee]

H

Tech. Note (1)
Ref. (1)

NHAc

COOCH3

NHAc

COOCH31 mol% Rh(COD)L, THF
8 atm H2, 30h

[99.9%, 68% ee]

Tech. Note (3)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2005, 127, 12466.
2.	 J. Org. Chem., 2003, 68, 2490.

 
45-211145-2111 (S)-(-)-2,2’,6,6’-Tetramethoxy-4,4’-bis(diphenylphosphino)-3,3’-bipyridine(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, min. 97% (1174131‑02‑2) 
[C46H46N2O4P2Rh]+BF4

-; FW: 942.53; yellow‑orange xtl. 
air sensitive 
Note: Sold in collaboration with Johnson Matthey for research purposes only.  
Patent US5886182.

100mg

Technical Note:
1.	 Highly enantioselective hydrogenation of β-alkyl-substituted (E)-β-(acylamino)-acrylates.

Me NHAc

MeO2C 1 mol% Rh(COD)L

8 atm H2, 30 h
99.9%, 68% ee Me NHAc

MeO2C
Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2003, 68, 2490

 
45-216045-2160 Tris(acetonitrile)pentamethylcyclopenta-

dienylrhodium(III) hexafluoroantimonate, 
min. 98% (59738‑27‑1) 
[Rh(C10H15)(CH3CN)3]+(SbF6

-)2; FW: 832.79; 
light yellow pwdr.

50mg
250mg

1g

Technical Notes:
1.	 Catalyst used for the oxidative, cross-coupling/cyclization 

of aryl aldimines and alkynes. 
2.	 Catalyst used for the intermolecular hydroarylation of alkynes.
3.	 Catalyst useful for the Fagnou Indole/Pyrrole Synthesis.
4.	 Catalyst for directed C–H functionalization with enamides and isocyanates.

Tech. Note (1)
Ref. (1)

Me

Me Me

Rh
Me (SbF6

-)2
Me +2

NCMe
NCMeMeCN
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RHODIUM (Compounds)

Rh cat. (5 mol%)

i-PrOAc, 90 °C, 15 h

PivOH (5 equiv)
Me PhN

Me2N
O

N

Me2N
O

Me

Ph Tech. Note (2)
Ref. (2)

Tech. Note (3)
Ref. (3)

R1

Rh cat. (5 mol%)
H

THF
R2

NH

O

R1

R2

NH

O

NHR3

O

N
R3C

O Tech. Note (4)
Ref. (4)

References:
1.	 J. Am. Chem Soc., 2009, 131, 12050
2.	 J. Am. Chem. Soc., 2010, 132, 6910.
3.	 Angew. Chem. Int. Ed., 2011, 50, 1338.
4.	 J. Am. Chem. Soc., 2011, 133, 11430.

 
45-027545-0275 [Tris(3,5-dimethyl-1H-pyrazolato)hydroborato]

bis(triphenylphosphine)rhodium(I) toluene 
adduct, 99% (341483‑76‑9) 
C51H52BN6P2Rh; FW: 924.66; red xtl. NN

Me
N
N

Me

Me
B

Me

N N

Me
Me

H
Rh

PPh3

PPh3

	 50mg
	 250mg

RUTHENIUM (Compounds)	
44-001544-0015 Acetonitrilebis[2-diphenylphosphino-

6-t-butylpyridine]cyclopentadienyl
ruthenium(II) hexafluorophosphate, min. 98% 
(776230‑17‑2) 
Ru(C5H5)(CH3CN)[C21H22NP]2

+PF6
-; FW: 990.94; 

yellow microxtl. 
air sensitive

tBu

N

Ph2P

tBu

N

PPh2

Me

C

N

Ru+

PF6
-

250mg
1g

Technical Notes:
1.	 Catalyst used for the Anti-Markovnikov hydration of terminal alkynes to aldehydes.
2.	 Catalyst used for cyclization and hydration of phenyl alkynes to functionalized indoles and benzofurans.

H3C(CH2)6C CH + H2O CH3(CH2)6CH2C
O

H
2 mol% catalyst

H2O/acetone

70oC, 3 hrs. >99%

Tech. Note (1)
Ref. (1)

45-2160
(continued)

Tris(acetonitrile)pentamethylcyclopentadienylrhodium(III) hexafluoroantimonate, min. 98% 
(59738‑27‑1) 
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RUTHENIUM (Compounds)

N

O

H OCH3 N

O

H3C

H OCH3

catalyst

H2O/acetoneH3C

H

O

Tech. Note (1)
Ref. (2)

X

H

X = OH or NH2

O

D

D

N

D

D

D

catalyst

D2O/acetone
or Tech. Note (2)

Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2004, 126, 12232.
2.	 Org. Lett., 2010, 12, 2551.
3.	 Chem. Eur. J., 2010, 16, 7992.

 
44-001744-0017 Acetonitrile(cyclopentadienyl)[2-(di-i-propyl

phosphino)-4-(t-butyl)-1-methyl-1H-imidazole] 
ruthenium(II) hexafluorophosphate, min. 98% 
[Alkene Zipper Catalyst] (930601‑66‑4) 
C21H35F6N3P2Ru; FW: 606.53; orange solid 
air sensitive, (store cold)

PF6
-Ru

N

N
tBu

P(iPr)2

Me

MeCN
+

100mg
500mg

Technical Note:
1.	 “Zipper” catalyst for alkene isomerization pver up to 30 double bond positions ({Ref. 1) Selective 

isomerization over one position also possible (Ref. 2,3).  Depending on substrate structure, H/D exchange at 
accessible allylic positions can be accompanied by isomerization (Ref. 4).

(CH2)n-2 R

OH

where n = 3, 4, 9, 20, 30
           R = H, CH3

Me (CH2)n-2 R

O

Ref. (1)

HO HO HO
5 % catalyst

RT, <15 min

+

97 : 3 ratio
Ref. (2)

HO

MeO

HO

MeO0.1% catalyst

neat, RT, 10 min

86% after distillation
Z isomer undetected (<0.1%)

Ref. (3)

O O

2%

acetone, RT, 45 min 95%
Ref. (3)

44-0015
(continued)

Acetonitrilebis[2-diphenylphosphino-6-t-butylpyridine]cyclopentadienylruthenium(II) 
hexafluorophosphate, min. 98% (776230‑17‑2) 
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RUTHENIUM (Compounds)

CD2

CD3

5%

D2O/acetone
70 oC, 120 h

Ref. (4)

CD3
CD

CD
 CD2

CD3D2O/acetone
RT, 24 h

2%

Ref. (4)

References:
1.	 J. Am. Chem. Soc., 2007, 129, 9592.
2.	 Topics in Catalysis, 2010, 53, 1015.
3.	 J. Am. Chem. Soc., 2012, 134, 10357.
4.	 J. Am. Chem. Soc., 2009, 131, 10354.

 
44-608544-6085

a

Allylbis(2-aminoethyldiphenylphosphino)
ruthenium(II) tetrafluoroborate, 98% 
(1352633‑94‑3) 
C31H37BF4N2P2Ru; FW: 687.46; 
off‑white to pale yellow solid 
Note: Sold in collaboration with GreenCentre for 
research purposes only. 
Patents: PCT/2013/010275.

BF4
-

NH2

Ph2P

H2N
PPh2

Ru
+

	 100mg
	 500mg

Technical Notes:
1.	 A highly active catalyst for the hydrogenation of amides to alcohols and amines.
2.	 Catalyst used for the hydrogenation of functionalized amides under basic and neutral conditions.

N

O

Rn R

x

+ 2H2
           Ru complex

          4-5 mol% base
THF, 24 h, TON up to 7120

HN

OH

Rn R

x

Tech. Note (1)
Ref. (1)

O

N

R

R'

O

+ 2H2

O

N

H

R'

OH

R

+

           Ru complex
base-free or base-assisted

THF, 50 atm H2, 100°C, 24 h

TONs up to 500

Tech. Note (2)
Ref. (2)

References:
1.	 Angew. Chem. Int. Ed., 2011, 50, 10377.
2.	 Catal. Sci. Technol., 2015, 5, 1186.

 
44-607844-6078 {[(1R,2R)-2-Amino-1,2-diphenylethyl]

(4-toluenesulfonyl)amido}(p-cymene)(pyridine)
ruthenium(II) tetrafluoroborate, min. 97% 
(1192483‑14‑9) 
C36H40BF4N3O2RuS; FW: 766.70; 
yellow‑brown solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. WO 2009132443.

Ph N

Ph N

Ru

H H

S
OO

Me

BF4
-

N

Me

iPr
+

100mg
500mg

 

44-0017
(continued)

Acetonitrile(cyclopentadienyl)[2-(di-i-propylphosphino)-4-(t-butyl)-1-methyl-1H-imidazole] 
ruthenium(II) hexafluorophosphate, min. 98% [Alkene Zipper Catalyst] (930601‑66‑4) 
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RUTHENIUM (Compounds)
44-607944-6079 {[(1S,2S)-2-Amino-1,2-diphenylethyl](4-toluenesulfonyl)amido}(p-cymene)

(pyridine)ruthenium(II) tetrafluoroborate, min. 97% (1192483‑27‑4) 
C36H40BF4N3O2RuS; FW: 766.70; yellow‑brown solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only. 
WO 2009132443.

	 100mg
	 500mg

 
44-608044-6080 {[(1R,2R)-2-Amino-1,2-diphenylethyl]

(4-toluenesulfonyl)amido}
(p-cymene)(pyridine)ruthenium(II) 
tetrakis(pentafluorophenyl)borate, min. 
97% (1192483‑19‑4) 
C60H40BF20N3O2RuS; FW: 1358.90; 
yellow brown solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only. WO 2009132443.

Ph N

Ph N

Ru

H H

S
OO

Me

N

Me

iPr
+

B(C6F5)4]-

100mg
500mg

 
44-608144-6081 {[(1S,2S)-2-Amino-1,2-diphenylethyl](4-toluenesulfonyl)amido}

(p-cymene)(pyridine)ruthenium(II) tetrakis(pentafluorophenyl)
borate, min. 97% (1192483‑27‑4) 
C60H40BF20N3O2RuS; FW: 1358.90; yellow‑brown solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only. 
WO 2009132443.

	 100mg
	 500mg

 
44-607544-6075 {[(1R,2R)-2-Amino-1,2-diphenylethyl](4-tol-

uenesulfonyl)amido}(p-cymene)ruthenium(II) 
tetrafluoroborate, min. 97% (1192483‑03‑6) 
C31H35BF4N2O2RuS; FW: 687.60;
brown‑purple solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. WO 2009132443.

Ph N

Ph N

Ru

H H

S
OO

Me

Me

iPr
+

BF4
-

100mg
500mg

 
44-607644-6076 {[(1S,2S)-2-Amino-1,2-diphenylethyl](4-toluenesulfonyl)amido}

(p-cymene)ruthenium(II) tetrafluoroborate, min. 97% (1192483‑26‑3) 
C31H35BF4N2O2RuS; FW: 687.60; brown‑purple solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only. 
WO 2009132443.

	 100mg
	 500mg

 
96-0400 Apeiron Ruthenium Metathesis Catalyst Kit

See page 321 
44-075944-0759

a

(1,3-Bis(2,6-diisopropylphenyl)-4-((4-ethyl-4-
methylpiperzain-1-ium-1-yl)methyl)imidazolidin-2-
ylidene)(2-isopropoxybenzylidene)ruthenium(II) 
chloride dihydrate FixCat (1799947‑97‑9) 
C45H67Cl2N4ORuCl 2(H2O); FW: 887.47 (923.50); 
green pwdr. 
(store cold) 
Note: Sold in collaboration with Apeiron Synthesis, Inc. 
U.S. Patent 61/603,790; PCT/EP2013/053967

100mg
500mg

N N

Ru

iPr

iPriPr

iPr

Cl

Cl
O

iPr

N

N
Et Me+

Cl-

2H2O
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RUTHENIUM (Compounds)

Technical Note:
1.	 Fixcat is a stable olefin metathesis initiator with very good solubility in neat water.  The product efficiently 

promotes ring-closing, cross, and enyne metathesis reactions of water soluble substrates.  Suitable for 
homogeneous and heterogeneous in batch or flow setup.

        The Fixcat structure was also optimized to serve as a versatile and very stable catalyst, easily immobilized 
on solid supports.  In its SCA-15 supported version, it showed exceptional efficiency in promoting ring- 
closing and cross-metathesis reactions, in both batch and continuous flow setups.  Fix Cat is also applicable 
as a homogeneous catalyst, where compatible solvents include alcohols and halogenated solvents.

N
Ts FixCat (20ppm)

Toluene, 1.0M
   45°C, 71%

Ts

TON          35500
TOF10 min  1590 min-1

Tech. Note (1)
Ref. (1)

References:
1.	 ChemSus Chem., 2015, 8, 4139.

 
44-005544-0055 [1,3-Bis(2,6-di-i-propylphenyl)-4,5-

dihydroimidazol-2-ylidene]-[2-i-
propoxy-5-(trifluoroacetamido)phenyl]
methyleneruthenium(II) dichloride 
M71-S1Pr (1212008‑99‑5) 
C39H50Cl2F3N3O2Ru; FW: 821.80; green pwdr. 
Note: Sold under license from Omega Cat 
System for research purposes only 
WO 2008/065187, PCT/EP2008/054901, 
Fr n°08/05403.

100mg
500mg

Technical Note:
1.	 Enhanced activity ruthenium “boomerang” pre-catalyst  

used in the  olefin metathesis, enyne metathesis, and 
cross metathesis reactions, that can be recycled, and 
leaves reduced ruthenium in the product after silica gel chromatography.

catalyst (0.3 mole %)

CH2Cl2, 0.75 h, 0.1M, rt
O

Ph
O Ph

>98%, 1.8 ppm Ru after silica gel

Tech. Note (1)
Ref. (1,2)

References:
1.	 Eur. J. Org. Chem., 2009, 4254.
2.	 J. Org. Chem., 2008, 73, 4225.

 
44-075044-0750

a

[1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-
2-ylidene]{2-[[1-(methoxy(methyl)amino)-1-
oxopropan-2-yl]oxy]benzylidene}ruthenium(II) 
dichloride GreenCat (1448663‑06‑6) 
C39H53Cl2N3O3Ru; FW: 783.33; green pwdr. 
Note: Sold in collaboration with Apeiron Synthesis, 
Inc. U.S. Patent 61/666,009, 
PCT/EP2013/062435. Aperion Ruthenium 
Metathesis Catalyst Kit component.

100mg
500mg

Technical Note:
1.	 Efficient, durable and reuseable olefin metathesis catalyst with 

a high affinity to silica gel.

GreenCat (0.1 mol%)

40 oC, 1.5 h

non-degassed, non-dried
     ACS grade AcOEt

N
Boc

O

N
N
Boc

O

N

92%

Tech. Note (1)
Ref. (1)

N N

Ru

O

iPr

iPr

iPr

iPr

Cl

N

O

CF3

iPr

Cl

H

Ru

O

MeN

Me

O

Me

Cl
O

Cl

NN

iPr

iPr

iPr

iPr

44-0759
(continued)

(1,3-Bis(2,6-diisopropylphenyl)-4-((4-ethyl-4-methylpiperzain-1-ium-1-yl)methyl)
imidazolidin-2-ylidene)(2-isopropoxybenzylidene)ruthenium(II) chloride dihydrate FixCat 
(1799947‑97‑9) 
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RUTHENIUM (Compounds)

MeOOC

8
O

O+
GreenCat (0.5 mol%)

40 oC, 1.5 h

MeOOC

8
O

O

non-degassed, non-dried
     ACS grade i-PrOH

88%, E/Z 9/1

Tech. Note (1)
Ref. (1)

References:
1.	 Tetrahedron, 2013, 69, 7408

 
44-074844-0748

a

[1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-
2-ylidene][(2-((1-methoxy(methyl)
amino)-1-oxopropan-2-yl)oxy]
benzylidenediiodoruthenium(II) GreenCat-I2 
C39H53I2N3O3Ru; FW: 966.74; green solid 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, 
Inc. U.S. Patent 61/666,009
PCT/EP2013/062435.  Store at 2-8°C under inert 
atmosphere. Catalyst may be weighed in air

Ru

O

MeN

Me

O

Me

I
O

I

NN

iPr

iPr

iPr

iPr

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Rafał Gawin, Anna Kozakiewicz, Piotr A. Gunka, Paweł Dabrowski, and Krzysztof Skowerski, Angew. Chem.
        2017, 129, 1001 –1006.

 
44-077044-0770

a

1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-
2-ylidene)(2-i-propoxy-5-nitrobenzylidene) 
ruthenium(II) dichloride Nitro-Grela SiPr 
(928795‑51‑1) 
C37H49Cl2N3O3Ru; FW: 755.78; green pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, 
Inc. U.S. Patent 6/867,303 PCT/EP2003/01122.  
Store at 2-8°C under inert atmosphere. Catalyst 
may be weighed in air

Ru

O

iPr

Cl

Cl

NN

iPr

iPr

iPr

iPr

NO2

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Gawin, Rafal; Tracz, Andrzej; Chwalba, Michal; Kozakiewicz, Anna; Trzaskowski, Bartosz; Skowerski, 

Krzysztof, ACS Catalysis, 2017, 7(8), 5443-5449.
2.	 Sytniczuk, A.; Kajetanowicz, A.; Grela, K., Catalysis Science & Technology 2017, 7(6), 1284-1296.
3.	 Rafał Gawin, Anna Kozakiewicz, Piotr A. Gunka, Paweł Dabrowski, and Krzysztof Skowerski, Angew. Chem. 

2017, 129, 1001 –1006.
 

44-078244-0782

a

[1,3-Bis(2,6-di-i-propylphenyl)imidazoli-
din-2-ylidene)(2-i-propoxy-5-nitrobenzylidene) 
ruthenium(II) diiodide nitro-Grela I2 SIPr 
(1874265‑00‑5) 
C37H49I2N3O3Ru; FW: 938.68; olive brown pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, 
Inc. U.S. Patent 6/867,303 PCT/EP2003/01122.  
Store at 2-8ºC under inert atmosphere. Catalyst 
may be weighed in air

Ru

O

NN

iPr

iPr

iPr

iPr

I

iPr
NO2

I

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Tracz, Andrzej; Matczak, Mateusz; Urbaniak, Katarzyna; Skowerski, Krzyszto, Beilstein Journal of Organic
Chemistry 2015, 11, 1823-1832.

 

44-0750
(continued)

[1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene]{2-[[1-(methoxy(methyl)amino)-1-
oxopropan-2-yl]oxy]benzylidene}ruthenium(II) dichloride GreenCat (1448663‑06‑6) 
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RUTHENIUM (Compounds)
44-079344-0793

a

[1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-
2-ylidene)(tricyclohexylphosphine)-(2-oxo-5-
nitrobenzylidene)ruthenium(II) chloride 
LatMet SIPr (1544328‑59‑7) 
C52H77ClN2OPRu; FW: 913.68; dark green xtl. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, 
Inc. U.S. Patent 9,328,132, PCT/EP2013/065839.

Ru

O

NN

iPr

iPr

iPr

iPr

Cy3P

Cl

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Skowerski, Krzysztof; Bieniek, Michal, U.S. Pat. Appl. Publ. 2015, US 20150158896 A1 20150611.
2.	 Skowerski, Krzysztof; Bieniek, Michal, PCT Int. Appl. 2014, WO 2014016422 A1 20140130.

 
44-035544-0355

a

[Bis(pyrazol-1-yl)(acetimino)
hydridoborato](p-cymene)ruthenium(II) 
trifluoromethanesulfonate (1607436‑49‑6) 
C19H25BF3N5O3RuS; FW: 572.38; yellow pwdr. 
Note: Sold under license from USC for research 
purposes only. U.S. Patent No. 62/082,992.

100mg
500mg

Technical Note:
1.	 Dual site catalyst for the mild, selective nitrile reduction.

CN
O2N

Ru catalyst
    NaBH4

92%

NH2

O2N Tech. Note (1)
Ref. (1)

References:
1.	 Chem. Comm., 2014, 50(40), 5391.

 
44-007344-0073 Bis(tricyclohexylphosphine)[(phenylthio)methylene]

ruthenium(II) dichloride, min. 97% (219770‑99‑7) 
RuCl2(CHSC6H5)[P(C6H11)3]2; FW: 855.02; purple pwdr.

	 1g
	 5g

Technical Notes:
1.	 Metathesis catalyst, stable in air and can be used in aqueous media.
2.	 Catalyst of choice for the ring-opening metathesis polymerization of 

cycloolefins.
3.	 Catalyst concentration 2-3 times lower than comparable phenyl and vinyl substituted ruthenium carbenes.
4.	 Excellent initiator for solvent-free polymerization and control of initiation rates and gelation times.
5.	 Highly selective catalyst for the ring opening/cross-metathesis of norbornene derivatives.

Ru-catalyst

ROMP

O
CO2Me

CO2Me
+

S

O

cat. (2 mol%)
CH2Cl2, RT
     92 h

O

CO2Me CO2Me

S

O13
85% (E/Z=91/9)

References:
1.	 J. Organomet. Chem., 2000, 606, 16
2.	 “Ring Opening Metathesis Polymerization of Related Chemistry”, NATO Science Series II, 2002, 23.
3.	 Organometallics, 2003, 22, 586

 
44-006344-0063 Bis(tricyclohexylphosphine)-3-phenyl-1H-inden-1-

ylideneruthenium(II) dichloride (250220‑36‑1) 
RuCl2(C15H10)[P(C6H11)3]2; FW: 923.07; brown pwdr. 
Note: Sold in collaboration with Umicore for research 
purposes only. 

1g
5g

Technical Notes:
1.	 Highly active, air-stable catalyst used for the ring closing metathesis of dienes.
2.	 Used in cross-metathesis.

Me
N

N

N

N
Ru

B
H

N Me

CF3SO3
-

iPr

+

Ru

PCy3

Cl

Cl

PCy3

S Ph

Ru

PCy3

PhCl

Cl

PCy3
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RUTHENIUM (Compounds)

N
Ts Ru-cat. N

Ts
Tech. Note (1)
Ref. (1)

OTBDMS

CO2Me
Ru-cat

+

OTBDMS

CO2Me

Tech. Note (2)
Ref. (2)

References:
1.	 Angew. Chem. Int. Ed., 2000, 112, 3012. (review article)
2.	 Adv. Synth. Catal., 2008, 350, 2959.

 
44-075544-0755

a

1,3-Bis(2,4,6-trimethylphenyl)-4-
[(trimethylammonio)methyl]imidazolidin-
2-ylidene]-(2-i-propoxybenzylidene)
dichlororuthenium(II) hexafluorophosphate 
StickyCat PF6 
C35H48Cl2F6N3OPRu; FW: 843.72; green pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, 
Inc. U.S. Patent 61/603,790, PCT/EP2013/053967.  
Store at 2-8°C under inert atmosphere. Catalyst 
may be weighed in air.

Ru

O

NN
Me

Me

Me

Me

MeMe

Cl

iPr

Me3N+
PF6

-

Cl

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Rafał Gawin, Anna Kozakiewicz, Piotr A. Gunka, Paweł Dabrowski, and Krzysztof Skowerski, Angew. Chem.
        2017, 129, 1001 –1006.

 
44-079544-0795

a

1,3-Bis(2,4,6-trimethylphenyl)-4-[(trimethylam-
monio)methyl]imidazolidin-2-ylidene]-(2-i-prop-
oxy-5-nitrobenzylidene)dichlororuthenium(II) 
chloride nitro-StickyCat Cl (1415661‑45‑8) 
C35H47Cl3N4O3Ru; FW: 779.20; green pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, 
Inc. U.S. Patent 61/603,790 PCT/EP2013/053967.  
Store at 2-8°C under inert atmosphere. Catalyst 
may be weighed in air.

Ru

O

iPr

Cl

Cl

NN

Me

Me

Me

Me

MeMe

Me3N + Cl-

NO2

100mg
500mg

Technical Note:
1.	 Catalyst for olefin metathesis applications.

References:
1.	 Skowerski, Krzysztof; Gulajski, Lukasz; Bieniek, Micha, U.S. Pat. Appl. Publ. 2013, US 20130225807 A1 20130829.
2.	 Skowerski, Krzysztof; Wierzbicka, Celina; Szczepaniak, Grzegorz; Gulajski, Lukasz; Bieniek, Michal; Grela, 

Karol, Green Chemistry, 2012, 14(12), 3264-3268.
 

44-008344-0083 1,3-Bis(2,4,6-trimethylphenyl)-4,5-
dihydroimidazol-2-ylidene[2-(i-propoxy)-
5-(N,N-dimethyl aminosulfonyl)phenyl]
methyleneruthenium(II) dichloride (resin 
supported)  Zhan Catalyst II 
FW: >1000; black solid; Loading: 0.5 mmol/g 
Note: Sold under license from Zannan for 
research purposes only.  
Patents CN1907992A, US 2007/0043180 A1, 
PCT WO 2007/003135 A1.

N N

Ru

O

CH

S
N

O O

iPr

Me

Me

Me

Me

Me

Me
Cl
Cl

Me

100mg
500mg

2g

Technical Notes:
1.	 Efficient, air-stable metathesis catalyst.
2.	 Used in cross-metathesis/Friedel-Crafts Cascade reaction.

44-0063
(continued)

Bis(tricyclohexylphosphine)-3-phenyl-1H-inden-1-ylideneruthenium(II) dichloride 
(250220‑36‑1) 
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RUTHENIUM (Compounds)

Ru-cat.
OR

R2

O

R2
Tech. Note (1)

+
Ru-cat.R2

ON
R

X

N
R

X

R2
O

Chrial phosphoric acid

Tech. Note (2)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2009, 48, 7428.

 
44-008244-0082 1,3-Bis(2,4,6-trimethylphenyl)-4,5-

dihydroimidazol-2-ylidene[2-(i-propoxy)-
5-(N,N-dimethylaminosulfonyl)phenyl]
methyleneruthenium (II) dichloride, Zhan 
Catalyst-1B, min 96% (918870‑76‑5) 
RuCl2[C21H26N2][C12H17NO3S]; FW: 733.75; 
green solid 
Note: Sold under license from Zannan for 
research purposes only.  
Patents CN1907992A, US 2007/0043180 A1, 
PCT WO 2007/003135 A1.

N N

Ru

O

CH

S
NMe2

O O

iPr

Me

Me

Me

Me

Me

Me
Cl
Cl

100mg
500mg

2g

Technical Notes:
1.	 Efficient, air-stable metathesis catalyst.
2.	 Used in cross-metathesis/Friedel-Crafts Cascade reaction.

Ru-cat.
OR

R2

O

R2
Tech. Note (1)

+
Ru-cat.R2

ON
R

X

N
R

X

R2
O

Chiral phosphoric acid

Tech. Note (2)
Ref. (2)

References:
1.	 PCT Int. Appl. (2007), WO 2007003135 A1
2.	 Angew. Chem. Int. Ed., 2009, 48, 7428

 

44-0083
(continued)

1,3-Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazol-2-ylidene[2-(i-propoxy)-5-(N,N-dimethyl 
aminosulfonyl)phenyl]methyleneruthenium(II) dichloride (resin supported)  Zhan Catalyst II 
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RUTHENIUM (Compounds)
44-076844-0768

a

[1,3-Bis(2,4,6-trimethylphenyl)-
4-[(4-ethyl-4-methylpiperazin-1-
ium-1-yl)methyl]imidazolidin-2-
ylidene]-(2-i-propoxybenzylidene)
dichlororuthenium(II) chloride AquaMet 
(1414707‑08‑6) 
C39H55Cl3N4ORu; FW: 803.31; green pwdr. 
Note: Sold in collaboration with Apeiron 
Synthesis, Inc.  
U.S. Patent 61/603,790,
PCT/EP2013/053967. Aperion Ruthenium 
Metathesis Catalyst Kit component. 

100mg
500mg

Technical Notes:
1.	 This is an highly active catalyst for olefin metathesis in water.
2.	 This catalyst is used as linker free heterogeneous metathesis 

catalysts after immobilization on silica or siliceous mesoporous molecular sieves.  TON of ~16000 for the 
RCM of (-)-β-citronellene are reported. (Ref. 2)

N N
AquaMet (2.5 mol%)

Cl Cl
96%

D2O, rt, 2.5h

Tech. Note (1)
Ref. (1)

O
AquaMet (5 mol%)

D2O, rt, 2.5h

O

N

N

N

N

D
D

D
DCl

46%

Cl

Cl

Cl

Tech. Note (1)
Ref. (1)

References:
1.	 Catal. Sci. Technol., 2012, 22, 2424
2.	 ACS Catal., 2014, 4, 3227

 
44-004744-0047 [1,3-Bis(2,4,6-trimethylphenyl)-

2-imidazolidinylidene]-[2-
[[(4-methylphenyl)imino]
methyl]-4-nitrophenolyl]-[3-phenyl-1H-
inden-1-ylidene]ruthenium(II) chloride 
(934538‑04‑2) 
C50H47ClN4O3Ru; FW: 888.46; 
orange‑brown solid 
Note: Sold in collaboration with Umicore 
for research purposes only.  
EP 1 468 004 B1, US 2002/0349956.

N N

Ph
Ru

N

Me
O2N

Me

Me

Me
Me

Me

Me

O

Cl

	 100mg
	 500mg

Technical Note:
1.	 Highly active catalyst for ring opening and ring closing metathesis reactions. 

CO2EtEtO2C
cat

EtO2C CO2Et

100% (20° C, 60 mins)

Ref. (1-3)

Ru

O
iPr

Cl

Cl

NN
Me

Me

Me

Me

MeMe

Cl-N

N

Me Et
+
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RUTHENIUM (Compounds)

Ref. (1-3)

References:
1.	 WO 2003062253.
2.	 Eur. J. Org. Chem., 2009, 655.
3.	 Curr. Org. Synth., 2008, 5, 291

 
44-004944-0049 [1,3-Bis(2,4,6-trimethylphenyl)-2-

imidazolidinylidene]-[2-[[(2-methylphenyl)
imino] methyl]phenolyl]-[3-phenyl-1H-
inden-1-ylidene]ruthenium(II) chloride 
(934538‑12‑2) 
C50H48ClN3ORu; FW: 843.46; red‑brown solid 
Note: Sold in collaboration with Umicore for 
research purposes only.  EP 1 468 004 B1, 
US 2002/0349956.

N N

Ph
Ru

N

Me

Me

Me
Me

Me

Me

O

Cl

Me

100mg
500mg

Technical Note:
1.	 Highly active catalyst for ring opening and ring closing metathesis reactions. 

CO2EtEtO2C
cat

EtO2C CO2Et

100% (20° C, 60 mins)

Ref. (1-3)

Ref. (1-3)

References:
1.	 WO 2003062253.
2.	 Eur. J. Org. Chem., 2009, 655.
3.	 Curr. Org. Synth., 2008, 5, 291

 
44-002644-0026 1,3-Bis(2,4,6-trimethylphenyl)-2-imid-

azolidinylidene)(3-phenyl-1H-inden-1-
ylidene)(4,5-dichloro-1,3-diethyl-1,3-dihy-
dro-2H-imidazol-2-ylidene)ruthenium(II) 
chloride (1228169‑92‑3) 
C43H46Cl4N4Ru; FW: 861.73; 
orange‑brown solid 
Note: Sold in collaboration with Umicore 
for research purpose only.  Patent US 
10,873,026.

50mg
250mg

1g

Technical Note:
1.	 Catalyst used for RCM reactions leading to tetrasubstituted olefins.

EtOOC COOEt EtOOC COOEt

[Ru catalyst]

    toluene
100°C, 24 h

Yield - 96%

Tech. Note (1)
Ref. (1)

N N

Ph
Ru

Me

Me

Me

Me

Me

Me

Cl

Cl

N N

Cl Cl

EtEt

44-0047
(continued)

[1,3-Bis(2,4,6-trimethylphenyl)-2-imidazolidinylidene]-[2-[[(4-methylphenyl)imino]methyl]-
4-nitrophenolyl]-[3-phenyl-1H-inden-1-ylidene]ruthenium(II) chloride (934538‑04‑2) 
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RUTHENIUM (Compounds)

N

Tos

N

Tos

[Ru catalyst]

    toluene
100°C, 24 h

Yield - 99%

Tech. Note (1)
Ref. (1)

S

O O

S

O O

[Ru catalyst]

    toluene
100°C, 24 h

Yield - 99%

Tech. Note (1)
Ref. (1)

References:
1.	 Organometallics, 2010, 29, 2761

 
44-076744-0767

a

[1,3-Bis(2,4,6-trimethylphenyl)imidazolidin-
2-ylidene)-(2-i-propoxy-5-nitrobenzylidene) 
ruthenium(II) diiodide nitro-Grela I2 
(1874264‑99‑9) 
C31H37I2N3O3Ru; FW: 854.52; olive brown pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron 
Synthesis, Inc. U.S. Patent 6/867,303 PCT/
EP2003/01122.  Store at 2-8°C under inert 
atmosphere. Catalyst may be weighed in air.

Ru

O

NN

Me

Me

Me

Me

MeMe

I

iPr
NO2

I

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Tracz, Andrzej; Matczak, Mateusz; Urbaniak, Katarzyna; Skowerski, Krzyszto, Beilstein Journal of Organic 

Chemistry 2015, 11, 1823-1832.
 

44-075844-0758

a

[1,3-Bis(2,4,6-trimethylphenylimidazoli-
din-2-ylidene)]-(2-i-propoxy-5-nitroben-
zylidene)ruthenium(II) dichloride nitro-Grela 
(502964‑52‑5) 
C31H37Cl2N3O3Ru; FW: 671.62; green pwdr. 
Note: Sold in collaboration with Apeiron 
Synthesis, Inc.  U.S. Patent 6,867,303, 
PCT/EP2003/01122.  Aperion Ruthenium 
Metathesis Catalyst Kit component.  

Ru

O

NN
Me

Me

Me

Me

MeMe

Cl

iPr
NO2

Cl

100mg
500mg

Technical Notes:
1.	 This catalyst is used for an efficient synthesis of HCV Protease Inhibitor, BILN 2061.
2.	 The nitro-Grela catalyst is a stable olefin metathesis initiator active in various ring-closing, cross, and enyne 

metathesis reactions.  Its efficiency has been proven in numerous total syntheses of natural and biologically 
active compounds, and in material science (see Ref. 1-9)

OPNB

O

NBOCO

N
H

O

O

N

OPNB

O

NBOCO

N
H

O

O

N
(0.1 mol %)

OCH3

O O

OCH3toluene, 0.2M 
110 oC, 30 min

93%

nitro-Grela
Tech. Note (1)
Ref. (1,2)

44-0026
(continued)

1,3-Bis(2,4,6-trimethylphenyl)-2-imidazolidinylidene)(3-phenyl-1H-inden-1-ylidene)(4,5-di-
chloro-1,3-diethyl-1,3-dihydro-2H-imidazol-2-ylidene)ruthenium(II) chloride (1228169‑92‑3) 
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RUTHENIUM (Compounds)

References:
1.	 Org. Lett., 2008, 1, 1303
2.	 Org. Process Res. Dev., 2009, 13, 250
3.	 Org. Lett., 2013, 15, 1016
4.	 Chem. Eur. J., 2013, 19, 11847
5.	 Org. Lett., 2010, 12, 248
6.	 Angew. Chem. Int. Ed., 2008, 47, 6483
7.	 Tetrahedron Lett., 2006, 47, 6351
8.	 J. Am. Chem. Soc., 2004, 126, 9318
9.	 Angew. Chem. Int. Ed., 2002, 41, 4038

 
44-075344-0753

a

[1,3-Bis(2,4,6-trimethylphenylimidaz-
olidin-2-ylidene)](tricyclohexylphos-
phine)-(2-oxobenzylidene)ruthenium(II) 
chloride LatMet (1407229‑58‑6) 
C46H65ClN2OPRu; FW: 829.52; green pwdr. 
Note: Sold in collaboration with Apeiron 
Synthesis, Inc. U.S. Patent 9,328,132, 
PCT/EP2013/065839.  Aperion Ruthenium 
Metathesis Catalyst Kit component. 

Ru

O

NN
Me

Me

Me

Me

MeMe

Cl

Cy3P

100mg
500mg

Technical Note:
1.	 This catalyst is used for olefin metathesis polymerization.

LatMet (50 ppm)
28 oC, 4 h

NO 
CONVERSION

HCl, 60 oC
10 min

>99%

Tech. Note (1)
Ref. (1,2)

References:
1.	 Chem. Eur. J., 2014, 20, 14120
2.	 Eur. J. Inorg. Chem., 2014, 1131

 
44-078744-0787

a

[1,3-Bis(2,4,6-trimethylphenylimidazolidin-
2-ylidene)(tricyclohexylphosphine)-(2-oxo-
5-nitrobenzylidene)ruthenium(II) chloride 
Nitro-LatMet (1544328‑53‑1) 
C46H64ClN3O3PRu; FW: 874.52; brown xtl. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron 
Synthesis, Inc. U.S. Patent 9,328,132, PCT/
EP2013/065839.

Ru

O

NN

Me

Me

Me

Me

MeMe

Cy3P

Cl

NO2

	 100mg
	 500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Rafał Gawin, Anna Kozakiewicz, Piotr A. Gunka, Paweł Dabrowski, and Krzysztof Skowerski, Angew. Chem.
2017, 129, 1001 –1006.
2.	 Skowerski, Krzysztof; Bieniek, Michal, U.S. Pat. Appl. Publ. 2015, US 20150158896 A1 20150611.
3.	 Kozlowska, Anna; Dranka, Maciej; Zachara, Janusz; Pump, Eva; Slugovc, Christian; Skowerski, Krzysztof; 

Grela, Karol, Chemistry - A European Journal, 2014, 20(43), 14120-14125.
4.	 Skowerski, Krzysztof; Bieniek, Michal, PCT Int. Appl. 2014, WO 2014016422 A1 20140130.
5.	 Zak, Patrycja; Rogalski, Szymon; Kubicki, Maciej; Przybylski, Piotr; Pietraszuk, Cezary, European Journal of 

Inorganic Chemistry, 2014, 2014(7), 1131-1136.
 

44-0758
(continued)

[1,3-Bis(2,4,6-trimethylphenylimidazolidin-2-ylidene)]-(2-i-propoxy-5-nitrobenzylidene)
ruthenium(II) dichloride nitro-Grela (502964‑52‑5) 
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RUTHENIUM (Compounds)
44-076544-0765

a

[1,3-Bis(2,4,6-trimethylphenyl)-4-
[(trimethylammonio)methyl]imidazolidin-
2-ylidene]-(2-i-propoxybenzylidene)
dichlororuthenium(II) chloride StickyCat Cl 
(1452227‑72‑3) 
C35H48Cl3N3ORu; FW: 734.20; green pwdr. 
Note: Sold in collaboration with Apeiron 
Synthesis, Inc. U.S. Patent 61/603,790,PCT/
EP2013/053967. Aperion Ruthenium 
Metathesis Catalyst Kit component.  

100mg
500mg

Technical Note:
1.	 This is an easily removable olefin metathesis catalyst.  It shows high activity at 40-110°C.  Residual 

ruthenium metal is usually below 5 ppm.

Tech. Note (1)
Ref. (1)

References:
1.	 Green Chem., 2012, 14, 3264

 
44-009044-0090 Carbonylbis(trifluoroacetato)bis(triphenylphosphine)ruthenium(II) 

methanol adduct, min. 98% (38596‑61‑1) 
RuCO[(C6H5)3P]2(CF3COO)2∙XCH3OH; FW: 879.71; orange xtl.; 
m.p. 230° dec.

	 250mg
	 1g

Technical Notes:
1.	 Catalyst for the dehydrogenation of alcohols into aldehydes and ketones.
2.	 Catalyst for regioselective reductive hydroxymethylation of alkynes with paraformaldehyde.

(CH2O)n
Bu4NI (5 mol%)

HCO2H
THF, 95 °C

[Ru] Cat.
Ph

(2 equiv) (1 equiv)

Ph

H
OH

 20:1>_

Tech. Note (2)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2011, 50, 5687

 
44-103544-1035

a

Carbonylchlorohydrido[bis(2-di-t-butylphosphino-
ethyl)amine]ruthenium(II), min. 97% (1421060‑10‑7) 
C21H46ClNOP2Ru; FW: 527.07; off‑white solid 
air sensitive

Ru
P

P

CO

N

H

Cl tBu

tBu

tBu

tBu

H
250mg

1g

 
44-104344-1043

a

Carbonylchlorohydrido[bis(2-di-cyclohexyl-
phosphinoethyl)amine]ruthenium(II), min. 97% 
(1421060‑11‑8) 
C29H54ClNOP2Ru; FW: 631.22; white solid 
air sensitive

Ru
P

P

CO

N

H

Cl Cy

Cy
Cy

H

Cy

	 250mg
	 1g

Technical Notes:
1.	 Catalyst for the hydrogenation of ethylene carbonate to methanol.
2.	 Catalyst for the generation of hydrogen from aqueous ethanol solution.
3.	 Catalyst for the N-formylation of morpholine with hydrogen and carbon dioxide.

OO

O

+    H2
50 atm THF, 140°C

Catalyst, KOtBu OHHO +    MeOH    +    HCOOMe
Tech. Note (1)
Ref. (1)

NaOH/H2O
Catalyst

OH H2
Tech. Note (2)
Ref. (2)
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RUTHENIUM (Compounds)

CO2   +   H2   +
N

O

H

Catalyst
tBuOK, THF, 120°C

NH

O

O
Tech. Note (3)
Ref. (3)

References:
1.	 Angew. Chem. Int. Ed., 2012, 51, 13041.
2.	 ChemSusChem, 2014, 7, 2419.
3.	 Angew. Chem. Int. Ed., 2015, 54, 6186.

 
44-007144-0071 Carbonylchlorohydrido[bis(2-(diphenylphosphino-

ethyl)amino]ruthenium(II), min.98%  Ru-MACHO™ 
(1295649‑40‑9) 
C29H30ClNOP2Ru; FW: 607.03; white to yellow pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent.  
PCT/JP2010-004301.

N P
Ru

P CO
Ph

Ph

H

Cl

H Ph

Ph

	 250mg
	 1g
	 5g

Technical Notes:
1.	 Highly efficient ruthenium-catalyzed used in the N-formylation of amines with hydrogen and carbon dioxide.
2.	 Ruthenium- catalyzed hydrogen generation from glycerol and selective synthesis of lactic acid.
3.	 See 44-0074.

CO2 + H2

H

N
R1 R2

+
Ru complex

     120°C
R = H or Me

C

O

H N

R1

R2 H2O+

TONs of up to 1940000
          12 recycles

Tech. Note (1)
Ref. (1)

HO OH

OH

Ru catalyst
    KOH

110°C, 24 hr
H2 + C

O
CH3

OH

OH

Tech. Note (2)
Ref. (2)

References:
1.	 Angew. Chem., Int. Ed., 2015, 54, 6186
2.	 Green Chem., 2015, 17, 193

 
44-103244-1032

a

Carbonylchlorohydrido[bis(2-di-i-propylphosphino-
ethyl)amine]ruthenium(II), min. 97% (1311164‑69‑8) 
C17H38ClNOP2Ru; FW: 470.96; off‑white solid 
air sensitive

250mg
1g

Technical Notes:
1.	 Catalyst for hydrogenation of ethylene carbonate to methanol.
2.	 Catalyst for dehydrogenation of aqueous-phase methanol to 

hydrogen and carbon dioxide.
3.	 Catalyst for hydrogenation of diethyl oxalate.
4.	 Catalyst for generation of hydrogen from aqueous ethanol solution.
5.	 Ruthenium- catalyzed hydrogen generation from glycerol and selective synthesis of lactic acid.
6.	 Catalyst N-formylation of morpholine with hydrogen and carbon dioxide.

OO

O

+    H2
50 atm THF, 140°C

Catalyst, KOtBu OHHO +    MeOH    +    HCOOMe
Tech. Note (1)
Ref. (1)

MeOH    +    H2O                                                  H2     +     CO2
0.5 M NaOH, 72.0 ºC

Catalyst Tech. Note (2)
Ref. (2)

EtO

O OEt

O

H2; - EtOH

EtO

O OH Tech. Note (3)
Ref. (3)

Ru
P

P

CO

N

H

Cl iPr

iPr

iPr

iPr

H

44-1043
(continued)

Carbonylchlorohydrido[bis(2-di-cyclohexylphosphinoethyl)amine]ruthenium(II), min. 97% 
(1421060‑11‑8) 
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RUTHENIUM (Compounds)

NaOH/H2O
Catalyst

OH H2
Tech. Note (4)
Ref. (4)

KOH, 110°C, 24 hr
CatalystHO OH

OH
H2    + O

OH

OH

Tech. Note (5)
Ref. (5)

CO2   +   H2   +
N

O

H

Catalyst
tBuOK, THF, 120°C

NH

O

O
Tech. Note (6)
Ref. (6)

References:
1.	 Angew. Chem. Int. Ed., 2012, 51, 13041.
2.	 Nature, 2013, 495, 85.
3.	 ChemCatChem, 2013, 5, 3228.
4.	 ChemSusChem, 2014, 7, 2419.
5.	 Green Chem., 2015, 17, 193.
6.	 Angew. Chem. Int. Ed., 2015, 54, 6186.

 
44-008544-0085 Carbonylchlorohydridotris(triphenylphosphine)

ruthenium(II), 99% (16971‑33‑8) 
Ru(CO)ClH[P(C6H5)3]3; FW: 952.40; off‑white to tan pwdr.; 
m.p. 209-210°

1g
5g

Technical Notes:
1.	 Catalyst for alcohol α-allylation with dienes or allenes under transfer 

hydrogenation conditions.
2.	 Catalyst for tandem isomerization (to imine), followed by Friedel Crafts alkylation.
3.	 Catalyst for amination of alcohols with ammonia.

+

OH

OMe

OH

OMe

Cat. 5 mol%
+ promotors

THF, 95 °C

93%

Tech. Note (1)
Ref. (1)

•

NPhth

Me OH

n-Hex

cat. 5 mol%
dippf 5 mol%

OH

n-Hex
Me NPhth

93%, >20:1 d.r.

Tech. Note (1)
Ref. (2)

H
N

Bz

OMe

OMe

MeO

+
OMe

OMe

MeO

H
N

Bz
Cat. 1 mol%, 
Tf(OH) 5 mol%

Tol., 40 °C

88%

Tech. Note (2)
Ref. (3)

OMe
xantphos

NH3

t-amyl alcohol

[Ru] Cat.O

OH
OMe

O

NH2

Tech. Note (3)
Ref. (4)

PPh3

Cl
COH

PPh3Ph3P
Ru

44-1032
(continued)

Carbonylchlorohydrido[bis(2-di-i-propylphosphinoethyl)amine]ruthenium(II), min. 97% 
(1311164‑69‑8) 
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References:
1.	 J. Am. Chem. Soc., 2008, 130, 6338.
2.	 J. Am. Chem. Soc., 2011, 133, 1141.
3.	 J. Am. Chem. Soc., 2008, 130, 14453.
4.	 Angew. Chem. Int. Ed., 2011, 50, 7599.

 
44-010044-0100 Carbonyl(dihydrido)tris(triphenylphosphine)

ruthenium (II), 99% (25360‑32‑1) 
Ru(CO)(H2)(P(C6H5)3)3; FW: 917.97; 
white to off‑white pwdr.

250mg
1g

Technical Notes:
1.	 Catalyst for the arylation (or alkenylation) of anthraquinone and PBI. 
2.	 Catalytic C-C bond formation.
3.	 Transfer hydrogenative coupling of isoprene to alcohols or aldehydes.
4.	 Alkanes (and alkenes) from alcohols by tandem hydrogen transfer and condensation.
5.	 Catalyst for the conversion of primary alcohols and aldehydes into methyl esters.
6.	 Precatalyst for hydrogen production by means of alcohol dehydrogenation.

Cat.

O

O

O

O

+ O O
B
Ar

MeMe
pinacolone

mesitylene, 140 ºC

Ar

Ar Ar

Ar

Tech. Note (1)
Ref. (1-3)

Cat.

R

O

R'

+ O O
B
R'''

MeMe
toluene, reflux

R =  H, NH2, NHMe, NMe2

R'''

O

R'

R'' R'' Tech. Note (2)
Ref. (4-6)

R1

+

O

R

OH

R

or Cat.

CF3CO2H
toluene, reflux Me

R1

R

O
Tech. Note (3)
Ref. (7)

R OH R' X+
Cat.

CF3CO2H
toluene, reflux

R
R'

X
or R

R' Tech. Note (4)
Ref. (8,9)

Bn OH CN+
Cat.

Xantphos
toluene, reflux

Bn O

O

BnMe Tech. Note (5)
Ref. (10)

pincer ligand

reflux

O
H2

[Ru] Cat.
OH Tech. Note (6)

Ref. (11)

References:
1.	 Org. Lett., 2009, 11, 1951.
2.	 Org. Lett., 2009, 11, 5426.
3.	 Chem. Eur. J., 2009, 15, 7530.
4.	 J. Am. Chem. Soc., 2009, 131, 7238.
5.	 Org. Lett., 2009, 11, 855.
6.	 J. Am. Chem. Soc., 2007, 129, 6098.
7.	 J. Am. Chem. Soc., 2008, 130, 14120.
8.	 Dalton Trans., 2009, 716.
9.	 Adv. Synth. Catal., 2008, 350, 1975.
10.	 Synthesis, 2009, 9, 1578.
11.	 Angew. Chem. Int. Ed., 2011, 50, 9593.

 

CO
PPh3Ph3P

HPh3P
Ru

H

44-0085
(continued)

Carbonylchlorohydridotris(triphenylphosphine)ruthenium(II), 99% (16971‑33‑8) 
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RUTHENIUM (Compounds)
44-009144-0091 Carbonylhydrido[6-(di-t-butylphosphinomethylene)-

2-(N,N-diethylaminomethyl)-1,6-dihydropyridine]
ruthenium(II), min. 98% Milstein Catalyst 
(863971‑63‑5) 
C20H35N2OPRu; FW: 451.55; red‑black solid 
air sensitive, (store cold)

100mg
500mg

Technical Notes:
1.	 Ruthenium catalyst for the direct synthesis of amides from alcohols 

and primary amines.
2.	 Ruthenium catalyst for the hydrogenation of esters in high yields under mild pressure and neutral conditions.
3.	 Ruthenium catalyst for the dehydrogenative coupling of alcohols to form esters in high yields under neutral 

conditions.
4.	 Ruthenium catalyst for the synthesis of amides from esters and amines with liberation of hydrogen gas.
5.	 Ruthenium catalyst for the hydrogenation of 3-methyl-2-oxalidinone

O
HO

Cat, 0.1 Mol%

8 hr. Tol., reflux

NH2

+

NH

O
O

99%

+   2H2 Tech. Note (1)
Ref. (1)

OEt

Cat, 1 Mol%O
BuOH    +    EtOH
  98%            99%H2, 5 Atm, 4 h, 115 °C

Tech. Note (2)
Ref. (2)

OH

Cat, 0.1 Mol%
C5H11COOC6H13 +  2 H2

6 hr. Tol., reflux 99%
2 Tech. Note (3)

Ref. (3,4)

R1

O

O R2 + 2 HN
R3

R4 0.1 mol% catalyst

toluene/benzene R1

O

N
R4

R3 + 2H22
Tech. Note (4)
Ref. (5)

OMeN

O H2 (60 bar)
1 mol% catalyst

135°C

MeHN
OH + MeOH

Tech. Note (5)
Ref. (6)

References:
1.	 Science,  2007, 317, 790
2.	 Angew. Chem. Int. Ed., 2006, 45, 1113
3.	 J. Am. Chem., Soc, 2005, 127, 12429
4.	 J. Am. Chem., Soc, 2005, 127, 10840
5.	 J. Am. Chem., Soc, 2011, 133, 1682
6.	 ACS Catal., 2015, 5, 2416

 
44-007444-0074 Carbonylhydrido(tetrahydroborato)[bis(2-diphen-

ylphosphinoethyl) amino]ruthenium(II), min.98%   
Ru-MACHO™-BH (1295649‑41‑0) 
C29H34BNOP2Ru; FW: 586.41; white to yellow pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent  
PCT/JP2010-004301.

	 250mg
	 1g
	 5g

Technical Notes:
1.	 Catalyst used for hydrogenation of esters.
2.	 See 44-0071.

Ph
COOCH3

CH3

Ph

CH3

OH

Ru-cat. (S/C = 1000)
        H2 (5 MPa)

THF, 80°C, 16h

yield - 77%, ee (%)  <1

Tech. Note (1)
Ref. (1)

N Ru CO

P

N

H
tBu

Et

tBu

Et

Ru
P

P

CO

N
Ph

Ph

Ph
Ph

H

H

H

BH3
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RUTHENIUM (Compounds)

COOCH3

Ru-cat. (S/C = 1000)
        H2 (5 MPa)

THF, 80°C, 16h

yield - 78%, ee (%)  <1

NHBoc NHBoc

OH Tech. Note (1)
Ref. (1)

Ru-cat. (S/C = 1000)
        H2 (5 MPa)

THF, 80°C, 16h

yield - 78%, ee (%)  <1

NHBoc NHBoc

COOCH3

OH

Tech. Note (1)
Ref. (1)

Ru-cat. (S/C = 1000)
        H2 (5 MPa)

THF, 80°C, 16h

yield - 88%, ee (%)  2

OH

O O

NHCbz

HO

NHCbz

Tech. Note (1)
Ref. (1)

O

O

COOCH3

COOCH3

O

O

OH

OH

yield - 93%, ee (%)  <1

Ru-cat. (S/C = 1000)
        H2 (5 MPa)

THF, 80°C, 16h

ee (%)  = (%ee of substrate) - (%ee of product)

Tech. Note (1)
Ref. (1)

References:
1.	 PCT Application No. PCT/JP2010-004301.

 
96-5900 Chiral Quest Catalyst and Ligand Toolbox Kit for Asymmetric Hydrogenation

See page 333 
44-015644-0156 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl]

(pentafluorophenylsulfonyl)amido}(p-cymene)
ruthenium(II), min. 90% RuCl[(R,R)-Fsdpen](p-cymene) 
(1026995‑71‑0) 
C30H28ClF5N2O2RuS; FW: 712.14; orange to brown pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent 
US7129367B2. 

250mg
1g
5g

Technical Note:
1.	 Catalyst used in the asymmetric transfer hydrogenation of ketones using 

formic acid-triethylamine mixture.

R1

O

R2
R1

R2

OH

cat.

HCO2H-(C2H5)3N

Tech. Note (1)
Ref. (1)

References:
1.	 J .Am. Chem. Soc., 1996, 118, 2521.

 
44-015744-0157 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl](pentafluorophenylsulfonyl)

amido}(p-cymene)ruthenium(II), min. 90% RuCl[(S,S)-Fsdpen](p-cymene) 
(1026995‑72‑1) 
C30H28ClF5N2O2RuS; FW: 712.14; orange to brown pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent US7129367B2.  
Takasago ATH Catalyst Kit component.

	 250mg
	 1g
	 5g

 

Ph N

Ph N

Ru

H H

S
OO

Me

F

FF

F

iPr

F

Cl

44-0074
(continued)

Carbonylhydrido(tetrahydroborato)[bis(2-diphenylphosphinoethyl) amino]ruthenium(II), 
min.98%   Ru-MACHO™-BH (1295649‑41‑0) 
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RUTHENIUM (Compounds)
44-014944-0149 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl](4-toluenesulfonyl)amido}

(p-cymene)ruthenium(II), min. 90% RuCl[(S,S)-Tsdpen](p-cymene) 
(192139‑90‑5) 
C31H35ClN2O2RuS; FW: 636.21; yellow to dark brown solid 
air sensitive 
Note: Manufactured under license of Takasago patent US7129367B2.  
Takasago ATH Catalyst Kit component.

	 250mg
	 1g
	 5g

 
44-014844-0148 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl]

(4-toluenesulfonyl)amido}(p-cymene)ruthenium(II), 
min. 95% RuCl[(R,R)-Tsdpen](p-cymene) (192139‑92‑7) 
C31H35ClN2O2RuS; FW: 636.21; yellow to dark brown solid 
air sensitive 
Note: Manufactured under license of Takasago patent 
US7129367B2.  Takasago ATH Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 This catalyst has shown to effect highly enantioselective hydrogenation 

of functionalized ketones where the substituents are dialkylamino, 
hydoxy, siloxy, carbonyl, ester, amide or thioester.

Cat.

ee up to 99%
syn:anti up to >99:1

n

O

CO2Et
HCO2H, Et3N

n

OH

CO2Et
Tech. Note (1)
Ref. (1)

Cat.   HCO2H, Et3N

DPPA/DBU; LiAlH4 or PPh3/H2O

X

O

R

n

R'

X

R

n

R'
NH2

n = 0,1; R = alkyl, F, OAc; X = CH2, O

Tech. Note (1)
Ref. (2)

Cat.   HCO2H, Et3N

EtOAc, rt, 7 days

O

NMe2MeO

MeO

NMe2MeO

MeO

OH

98% ee

Tech. Note (1)
Ref. (3)

0.2 mol% Cat.

HCO2H, DIPEA

95% ee

N

Me

O

O Me

Me

N

Me

O

Me

Me
HO

Tech. Note (1)
Ref. (4-6)

Cat.   HCO2H, Et3N

N

R'

NH

R'

Tech. Note (1)
Ref. (7,8)

References:
1.	 Tetrahedron, 2007, 63, 7532
2.	 Tetrahedron, 2007, 63, 6755
3.	 Tetrahedron: Asymmetry, 2009, 20, 1138
4.	 J. Org. Chem., 2009, 74, 1411
5.	 Org. Lett., 2007, 9, 2461
6.	 Org. Lett., 2009, 11, 935
7.	 Angew. Chem. Int. Ed., 2009, 48, 7616
8.	 Bioorg. Med. Chem. Lett., 2008, 18, 4110

 

Ph N

Ph N

Ru

H H

S
OO

Me

Me

iPr
Cl
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RUTHENIUM (Compounds)
44-015444-0154 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl]

(4-toluenesulfonyl)amido}(mesitylene)
ruthenium(II), min. 90% 
RuCl[(R,R)-Tsdpen(mesitylene) (174813‑82‑2) 
C30H33ClN2O2RuS; FW: 622.18; orange pwdr. 
air sensitive 
Note: Manufactured under license of Takasago 
patent US7129367B2.  Takasago ATH Catalyst Kit 
component.

250mg
1g
5g

Technical Note:
1.	 Catalyst used in the asymmetric transfer hydrogenation of 

ketones using formic acid-triethylamine mixture.

R1

O

R2
R1

R2

OH

cat.

HCO2H-(C2H5)3N

Tech. Note (1)
Ref. (1)

References:
1.	 J .Am. Chem. Soc., 1996, 118, 2521.

 
44-015544-0155 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl]

(4-toluenesulfonyl)amido}(mesitylene)
ruthenium(II), min. 90% RuCl[(S,S)-Tsdpen]
(mesitylene) (174813‑81‑1) 
C30H33ClN2O2RuS; FW: 622.18; 
yellow to dark brown solid 
air sensitive 
Note: Manufactured under license of Takasago 
patent US7129367B2.  Takasago ATH Catalyst Kit 
component.

250mg
1g
5g

Technical Note:
1.	 Catalyst used in the asymmetric transfer hydrogenation of 

ketones using formic acid-triethylamine mixture.

R1

O

R2
R1

R2

OH

cat.

HCO2H-(C2H5)3N

Tech. Note (1)
Ref. (1)

References:
1.	 J .Am. Chem. Soc., 1996, 118, 2521.

 
44-010244-0102 Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-

butyl-4-methoxyphenyl)phosphino]-
4,4’-bi-1,3-benzodioxole}(p-cymene)
ruthenium(II) chloride [RuCl(p-
cymene)((R)-dtbm-segphos®)]Cl 
(944451‑32‑5) 
[C84H114ClO8P2Ru]+Cl-; FW: 1485.72; 
yellow to dark brown pwdr.; 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under license 
of Takasago patent.  Takasago 
SEGPHOS® Ru Catalyst Kit 
component.

O

O

O

O

P

P

MeO

OMe

OMe

MeO

tBu
tBu

tBu

tBu

tBu
tBu

tBu

tBu

Ru

iPr
Cl

Me

+
Cl-

250mg
1g
5g

Technical Notes:
1.	 See 15-0066.
2.	 Biaryl bisphosphine ligand with narrow  dihedral angle. The DTBM SEGPHOS ligand, as the ruthenium 

complex, gives superior enantioselectivity and diastereoselectivity through dynamic kinetic resolution in the 
asymmetric hydrogenation of a-substituted-β-ketoesters useful in the synthesis of carbapenumantibiotics.

Ph N

Ph N

Ru

H H

S
OO Me

Me

Cl

Me
Me

Ph N

Ph N

Ru

H H

S
OO Me

Me

Cl

Me

Me
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RUTHENIUM (Compounds)

CO2CH3

NHCOC6H5

O
CO2CH3

NHCOC6H5

OH

NH
O

OAc
OTBS

H2, Ru-(+)L Tech. Note (2)
Ref. (1)

References:
1.	 Adv. Synth. Cat., 2001, 343, 264

 
44-010344-0103 Chloro{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-

bi-1,3-benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)
((S)-dtbm-segphos®)]Cl (944451‑33‑6) 
[C84H114ClO8P2Ru]+Cl-; FW: 1485.72; orange to brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago 
SEGPHOS® Ru Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Notes:
1.	 See 15-0066.
2.	 Biaryl bisphosphine ligand with narrow  dihedral angle. The DTBM SEGPHOS ligand, as the ruthenium 

complex, gives superior enantioselectivity and diastereoselectivity through dynamic kinetic resolution in the 
asymmetric hydrogenation of a-substituted-β-ketoesters useful in the synthesis of carbapenum antibiotics.

CO2CH3

NHCOC6H5

O
CO2CH3

NHCOC6H5

OH

NH
O

OAc
OTBS

H2, Ru-(+)L Tech. Note (2)
Ref. (1)

References:
1.	 Adv. Synth. Cat., 2001, 343, 264

 
44-009644-0096 Chloro[(R)-(+)-5,5’-bis(diphenylphosphino)-4,4’-

bi-1,3-benzodioxole](p-cymene)ruthenium(II) 
chloride [RuCl(p-cymene)((R)-segphos®)]Cl 
(944451‑28‑9) 
[C48H42ClO4P2Ru]+Cl-; FW: 916.77; 
yellow pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago 
patent.  Takasago SEGPHOS® Ru Catalyst Kit 
component.

O

O

O

O

Ru

iPr
Cl

Me

+
Cl-

P

P

Ph

Ph
Ph

Ph

250mg
1g
5g

Technical Notes:
1.	 Highly active highly enantioselective catalyst for hydrogenation of functionalized ketones. Slightly higher 

temperature is necessary to activate the cymene complexes. See 15-0136 .
2.	 Asymmetric hydrogenation of α-substituted-β-alkyl-β-ketoesters accompanied by dynamic kinetic resolution.

+ H2
20 Atm, 60° C  91 hr

0.1% cat., CH2Cl2

O O

OEt

O

OEt

OH

98%, 98% ee, 88% de

Tech. Note (1)
Ref. (1)

References:
1.	 U.S. Pat. 7038087.

 
44-009744-0097 Chloro[(S)-(-)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole]

(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-segphos®)]Cl 
(944451‑29‑0) 
[C48H42ClO4P2Ru]+Cl-; FW: 916.77; ocher to dark brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago SEGPHOS® 
Ru Catalyst Kit component.

	 250mg
	 1g
	 5g

44-0102
(continued)

Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-1,3-
benzodioxole}(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((R)-dtbm-segphos®)]Cl 
(944451‑32‑5) 
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RUTHENIUM (Compounds)

Technical Notes:
1.	 Highly active highly enantioselective catalyst for hydrogenation of functionalized ketones. Slightly higher 

temperature is necessary to activate the cymene complexes. See 15-0136.
2.	 Asymmetric hydrogenation of α-substituted-β-alkyl-β-ketoesters accompanied by dynamic kinetic resolution.

+ H2
20 Atm, 60° 91 hr

0.1% cat., CH2Cl2

O O

OEt

O

OEt

OH

98%, 98% ee, 88%de

Tech. Note (1)
Ref. (1)

References:
1.	 U.S. Pat. 7038087.

 
44-606344-6063 Chloro[(S)-(−)-2,2′-bis[diphenylphos-

phino]-1,1′-binaphthyl][(S)-1,1-bis(4-
methoxyphenyl)-3-methylbutane-1,2-
diamine]ruthenium(II) tetrafluoroborate, 
min. 97% (1150112‑86‑9) 
C63H58BClF4N2O2P2Ru; FW: 1160.40; 
orange‑red solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only. WO 2009055912.

+
P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

OMe

OMe

H BF4
-

iPr

100mg
500mg

 
44-606644-6066 Chloro[(S)-(−)-2,2′-bis[diphenyl-

phosphino]-1,1′-binaphthyl][(S)-
1,1-bis(4-methoxyphenyl)-3-meth-
ylbutane-1,2-diamine]ruthenium(II) 
tetrakis(pentafluorophenyl)borate, 
min. 97% (1150112‑87‑0) 
C87H58BClF20N2O2P2Ru; FW: 1752.70; 
orange‑red solid 
air sensitive 
Note: Sold under license from Kanata 
for research purposes only.  
WO 2009055912.

+
P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

OMe

OMe

H

iPr
[B(C6F5)4]-

100mg
500mg

 
44-605344-6053 Chloro[(S)-2,2’-bis(diphenylphos-

phino)-1,1’-binaphthyl][(1S,2S)-cy-
clohexane-1,2-diamine]rutheni-
um(II) tetrafluoroborate, min. 97% 
C50H46BClF4N2P2Ru; FW: 960.19; 
yellow solid 
air sensitive 
Note: Sold under license from Kanata 
for research purposes only. 
WO 2009055912.

+
P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

BF4
-

	 100mg
	 500mg

 
44-605444-6054 Chloro[(R)-2,2’-bis(diphenylphos-

phino)-1,1’-binaphthyl][(1R,2R)-cy-
clohexane-1,2-diamine]rutheni-
um(II) tetrakis(pentafluorophenyl)
borate, min. 97% (1150112‑55‑2) 
C74H46BClF20N2P2Ru; FW: 1552.42; 
yellow solid 
air sensitive 
Note: Sold under license from Kanata 
for research purposes only. 
WO 2009055912.

+
P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

[B(C6F5)4
-

100mg
500mg

 

44-0097
(continued)

Chloro[(S)-(-)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole](p-cymene)
ruthenium(II) chloride [RuCl(p-cymene)((S)-segphos®)]Cl (944451‑29‑0) 
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RUTHENIUM (Compounds)
44-605544-6055 Chloro[(S)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(1S,2S)-

cyclohexane-1,2-diamine]ruthenium(II) tetrakis(pentafluorophenyl)
borate, min. 97% 
C74H46BClF20N2P2Ru; FW: 1552.42; yellow solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only. 
WO 2009055912.

	 100mg
	 500mg

 
44-008444-0084 Chloro[(R)-(+)-2,2’-

bis(diphenylphosphino)-1,1’-
binaphthyl](p-cymene)ruthenium(II) 
chloride [RuCl(p-cymene)
((R)-binap)]Cl (145926‑28‑9) 
[C54H46ClP2Ru]+Cl-; FW: 928.87; 
orange pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of 
Takasago patent.  Takasago BINAP 
Ru Cymene Catalyst Kit component.

Ru

iPr
Cl

Me

+
Cl-

P

P

Ph

Ph
Ph

Ph

	 250mg
	 1g
	 5g

Technical Note:
1.	 An efficient catalytic asymmetric synthesis of a β2-amino acid on a multikilogram scale.

Cat.

MeO

O O

NHt-Bu

O

MeO

O

NHt-Bu

OOH Tech. Note (2)
Ref. (1)

References:
1.	 Org. Process Res. & Devel. 2014, 18, 135.

 
44-008644-0086 Chloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]

(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-binap)]Cl 
(130004‑33‑0) 
[C54H46ClP2Ru]+Cl-; FW: 928.87; orange pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP 
Ru Cymene Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Notes:
1.	 See 15-0151.
2.	 This catalyst has shown to effect the highly enantioselective hydrogenation of functionalized ketones where 

the substituents are dialkylamino, hydoxy, siloxy, carbonyl, ester, amide or thioester.

Cat.

MeO

O O

NHt-Bu

O

MeO

O

NHt-Bu

OOH Tech. Note (2)
Ref. (1)

Cat.

Me

O

O

O
Me

Me

OH

O

O
Me

Tech. Note (2)
Ref. (2)

References:
1.	 Tetrahedron Lett., 2008, 49, 4836
2.	 Appl. Catal. A., 2009, 366, 160

 
44-605744-6057 Chloro[(R)-2,2’-bis(diphenylphosphino)-

1,1’-binaphthyl][(1R,2R)-2-
(diphenylphosphino)-1,2-
diphenylethanamine]ruthenium(II) 
tetrafluoroborate, min. 97% 
(1150112‑54‑1) 
C70H56BClF4NP3Ru; FW: 1227.45; 
orange to brown solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only. WO 2009055912.

+
P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

Ph

Ph

BF4
-

100mg
500mg
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RUTHENIUM (Compounds)
44-607044-6070 Chloro[(R)-2,2’-bis(diphenylphosphino)-

1,1’-binaphthyl)][(1R,2R)-2-
(diphenylphosphino)-1,2-
diphenylethanamine]ruthenium(II) ,  
tetrakis(pentafluorophenyl)borate, min. 
97% (1150112‑53‑0) 
C94H56BClF20NP3Ru; FW: 1819.68; 
orange to brown solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only. WO 2009055912.

+
P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

Ph

Ph

[B(C6F5)4]-

100mg
500mg

 
44-605644-6056 Chloro[(R)-2,2’-bis(diphenylphosphino)-

1,1’-binaphthyl][2-(diphenylphosphino)
ethanamine]ruthenium(II) 
tetrafluoroborate, min. 97% 
(1150112‑44‑9) 
C58H48BClF4NP3Ru; FW: 1075.26; 
yellow solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only. WO 2009055912.

+
P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

BF4
-

	 100mg
	 500mg

 
44-010944-0109 Chloro{(R)-(-)-1,13-bis(diphenylphosphino)-7,8-

dihydro-6H-dibenzo[f,h][1,5]dioxonin}(p-cymene)
ruthenium(II) chloride (R)-C3-TUNEPHOS-Ru 
[RuCl(C39H32O2P2)(C10H14)]+Cl-; FW: 900.81; 
orange to brown pwdr. 
air sensitive 
Note: Sold in collaboration with Chiral Quest for 
research purposes only.  Patent US 6,521,769.  
Chiral Quest Catalyst and Ligand Toolbox Kit component.  

100mg
500mg

Technical Notes:
1.	 New generation of chiral biaryl phosphine ligands with tunable dihedral angles.  The ability to modify the dihedral 

angle allows for the fine tuning of the catalyst system and optimization of enantioselectivity.  See 15-0175.
2.	 Ru-C3-TUNEPHOS complexes are used for asymmetric hydrogenation of β-ketoesters1, enol acetates2, 

cyclic β-amino acids3, α-phthalimide ketones4, and α-keto esters5.

R

O

OR'

O

R OR'

OOHRu, L, H2 Tech. Note (2)
Ref. (1)

cat
OAc OAc

R R

Me

Tech. Note (2)
Ref. (2)

References:
1.	 J. Org. Chem., 2000, 65, 6223.
2.	 Org. Lett., 2002, 4, 4495.
3.	 J. Am. Chem. Soc., 2003, 125, 9570.
4.	 J. Am. Chem. Soc., 2004, 126, 1626.
5.	 Synlett., 2006, 126, 1169.

 
44-606044-6060 Chlorobis[2-(diphenylphosphino)ethanamine]

ruthenium(II) tetrafluoroborate, min. 97% 
(1150112‑46‑1) 
C28H32BClF4N2P2Ru; FW: 681.84; yellow solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. WO 2009055912.

HH
HH

PP

NN

Ru

Cl

+ BF4
-

Ph Ph PhPh 100mg
500mg

 

Ru

iPr
Cl

Me

+
Cl-

P

P

Ph

Ph
Ph

Ph
O

O
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RUTHENIUM (Compounds)
44-009444-0094 Chloro[(R)-(+)-2,2’-bis(diphenylphosphino)-

5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]
(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((R)-H8-binap)]Cl (944451‑26‑7) 
[C54H54ClP2Ru]+Cl-; FW: 936.93; 
pale yellow pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.

50mg
250mg

Technical Notes:
1.	 Biaryl bisphosphine ligand. The H8-BINAP ligand, as the ruthenium complex, catalyzes hydrogenation of 

unsaturated carboxylic acids to a higher ee than does BINAP.  (Ref. 1,2)
2.	 The ruthenium catalyzed hydrogenation  of aryl propenoic acid to produce the drug Ibuprofen.

0.5 mol% 
[(S)-L]Ru(OAc)2

100 atm H2, MeOH, 
8 h, rt

COOH COOH

97%, 97%ee

Tech. Note (1,2)
Ref. (1,2)

References:
1.	 J. Org. Chem., 1996, 61, 5510
2.	 Topics Organometal. Chem. 2004, 6, 63, review

 
44-009544-0095 Chloro[(S)-(-)-2,2’-bis(diphenylphosphino)-5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-

binaphthyl](p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((S)-H8-binap)]Cl (944451‑27‑8) 
[C54H54ClP2Ru]+Cl-; FW: 936.93; pale yellow pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.

	 50mg
	 250mg

Technical Note:
1.	 See 44-0094 (page 246)

 
44-606844-6068 Chlorobis[2-(di-i-propylphosphino)ethanamine]

ruthenium(II) tetrafluoroborate, min. 97% 
C16H40BClF4N2P2Ru; FW: 546.14; red‑brown solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. WO 2009055912.

PP

NN

Ru

iPriPr
Cl

iPr iPr

H H H H

+ BF4
-

100mg
500mg

Technical Note:
1.	 Excellent catalyst for the hydrogenation of ketones and imines.

O

(H3C)3C (H3C)3C

OH

H2/Base

Ru aminophosphine cat.

98% d.e.

Tech. Note (1)
Ref. (1)

References:
1.	 J. Chem. Soc., Dalton Trans., 2009, 8301

 
44-008844-0088 Chloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-

1,1’-binaphthyl](p-cymene)ruthenium(II) 
chloride [RuCl(p-cymene)((R)-tolbinap)]Cl 
(131614‑43‑2) 
[C58H54ClP2Ru]+Cl-; FW: 984.97; 
brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago 
patent.  Takasago BINAP Ru Cymene Catalyst 
Kit component.
For detailed technical note visit strem.com.

250mg
1g
5g

 

Ru

iPr
Cl

Me

+
Cl-

P

P

Ph

Ph
Ph

Ph

Ru

iPr
Cl

Me

+ Cl-

P

P

Me

Me

Me

Me
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RUTHENIUM (Compounds)
44-008944-0089 Chloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl](p-cymene)

ruthenium(II) chloride [RuCl(p-cymene)((S)-tolbinap)]Cl (228120‑95‑4) 
[C58H54ClP2Ru]+Cl-; FW: 984.97; yellow to dark brown solid; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP Ru 
Cymene Catalyst Kit component.
For detailed technical note visit strem.com.

	 250mg
	 1g
	 5g

 
44-009844-0098 Chloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)

phosphino]-4,4’-bi-1,3-benzodioxole}
(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((R)-dm-segphos®)]Cl 
(944451‑30‑3) 
[C56H58ClO4P2Ru]+Cl-; FW: 1028.98; 
orange to brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of 
Takasago patent.  Takasago SEGPHOS® 
Ru Catalyst Kit component.

Ru

iPr
Cl

Me

+
Cl-

P

Me Me
Me

Me

P

Me Me
Me

Me

O

O

O

O

250mg
1g
5g

Technical Note:
1.	 Ruthenium catalyst used for the asymmetric hydrogenation of β-ketoimides.

BnN C

NBn

C

O

BnN

NBn

C

OOH

Ru catalyst

O

Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2012, 77, 4732

 
44-009944-0099 Chloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}

(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-dm-segphos®)]Cl 
(944451‑31‑4) 
[C56H58ClO4P2Ru]+Cl-; FW: 1028.98; orange to brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago 
SEGPHOS® Ru Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Notes:
1.	 Biaryl bisphosphine ligand with narrow  dihedral angle. The DM-SEGPHOS ligand, as the ruthenium 

complex, gives superior enantioselectivity and diastereoselectivity in the asymmetric hydrogenation of 
α-substituted-β-ketoesters. See 15-0066.

2.	 Ruthenium catalyzed enantioselective synthesis of β amino acids by hydrogenation.
3.	 Ruthenium catalyzed asymmetric hydrogenation of 3-quinuclidinone.

OCH3

OO

OCH3

ONH2
0.1 mol% Ruthenium complex
0.2 mol% L, NH4OAc, dioxane,
H2 30 atm. 85° C, 8 hr

87%, 94% ee

Tech. Note (2)
Ref. (1, 2)

+ H2
IPA/t-BuOK  
30 Atm, 30° 15 hr

0.1% (LRuCyCl)+Cl-,
 0.4% (R)-DAIPEN

N

O

N

OH

99%, 91% ee

Tech. Note (3)
Ref. (3)

References:
1.	 WIPO Pat. WO2005028419
2.	 J. Am. Chem. Soc., 2009, 131, 11316
3.	 U.S. Patent US7462722.

 



Metal Catalysts for Organic Synthesis including Organocatalysts

Visit strem.com for new product announcements.248

RUTHENIUM (Compounds)
44-009244-0092 Chloro{(R)-(+)-2,2’-bis[di(3,5-xy-

lyl)phosphino]-1,1’-binaphthyl}
(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((R)-xylbinap}]Cl 
(944451‑24‑5) 
[C62H62ClP2Ru]+Cl-; FW: 1041.08; 
orange to brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of 
Takasago patent.  Takasago BINAP Ru 
Cymene Catalyst Kit component.

Ru

iPr
Cl

Me

+
Cl-

P

Me Me
Me

Me

P

Me Me
Me

Me

250mg
1g
5g

Technical Notes:
1.	 See 15-0150.
2.	 Ligand used in the asymmetric hydrogenation of amino ketones.

catalyst, H2

R1

O
NMeR2

R1 ** NMeR2
OH

Tech. Note (1)
Ref. (1)

References:
1.	 J. Am. Chem. Soc., 2000, 122, 6510
2.	 World Patent WO2005/028419

 
44-009344-0093 Chloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}

(p-cymene)ruthenium(II) chloride [RuCl(p-cymene)((S)-xylbinap)]Cl 
(944451‑25‑6) 
[C62H62ClP2Ru]+Cl-; FW: 1041.08; orange to brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP 
Ru Cymene Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Note:
1.	 See 44-0092 (page 248)

 
44-021744-0217 Chloro{(R)-(+)-2,2’-bis[di(3,5-

xylyl)phosphino]-1,1’-binaphthyl} 
[(2R)-(-)-1-(4-methoxyphenyl)- 
1’-(4-methoxyphenyl-kC)-3- methyl-
1,2-butanediamine]ruthenium(II) 
(R)-RUCY™-XylBINAP (1384974‑38‑2) 
C71H73ClN2O2P2Ru; FW: 1184.82; 
yellow to dark brown/green solid 
air sensitive

Ru

P

Me Me
Me

Me

P

Me Me
Me

Me

Cl
N OMe

H

iPr
N

H H

H H

MeO

100mg
250mg

1g
5g

Technical Note:
1.	 See 44-0218 (page 248)

 
44-021844-0218 Chloro{(S)-(-)-2,2’-bis[di(3,5-xylyl) 

phosphino]-1,1’-binaphthyl}
[(2S)- (+)-1-(4-methoxyphenyl)-1’-(4-
methoxyphenyl-kC)-3-methyl-1,2-
butanediamine]ruthenium(II)  (S)-
RUCY™-XylBINAP (1312713‑89‑5) 
C71H73ClN2O2P2Ru; FW: 1184.82; 
yellow to dark brown/green solid 
air sensitive 
Note: Manufactured under license of 
Takasago patent application no. JP2010-104552.  Takasago BINAP Ru 
Diamine Catalyst Kit component.  Takasago ATH Catalyst Kit component. 

	 250mg
	 1g
	 5g

Technical Note:
1.	 Catalyst used for the rapid, and highly selective hydrogenation of ketones.

Ru

P

Me Me
Me

Me

P

Me Me
Me

Me

Cl N OMe

H

iPr
N

H H

H H

MeO
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RUTHENIUM (Compounds)

O OH

>99% yield
>99% ee

    Ru cat.
H2, t-BuOK

H2  50 atm, 0.001mol%, 6 min
H2  7 atm, 0.0001mol%, 15 min

"trans-RuCl2(xylbinap)(daipen) 0.002%, 120 min"

Tech. Note (1)
Ref. (1)

O OH

>99% yield
>95% ee

Ru cat. (0.05mol%)
 H2 (10 atm), DBUOH OH

Tech. Note (1)
Ref. (1)

O OH

   Ru cat. (0.05mol%)
  H2 (10 atm),  t-BuOK *

"trans-RuCl2(xylbinap)(daipen) 0.1mole%,
                    42% yield, 90% ee" >99% yield

   97% ee

Tech. Note (1)
Ref. (1)

N

O

N

OH

*

   Ru cat. (0.002mol%)
  H2 (10 atm),  t-BuOK

"trans-RuCl2(xylbinap)(daipen) 0.005mole%,
                    50% yield, 86% ee" >99% yield

  95% ee

Tech. Note (1)
Ref. (1)

References:
1.	 Patent Application No. JP2010-104552

 
44-052544-0525 Chlorocarbonylhydrido[4,5-bis-(di-i-

propylphosphinomethyl) acridine] ruthenium(II), 
min.98% Milstein Acridine Catalyst (1101230‑25‑4) 
C28H40ClNOP2Ru; FW: 605.09; orange solid 
air sensitive 
Note: Patents: US provisional 61/087,708, 
PCT/IL2009/000778.

N
Ru

P

P
CO

Cl

iPr
H

iPr

iPr

iPr

25mg
100mg

Technical Notes:
1.	 Useful ruthenium catalyst for the direct conversion of alcohols to acetals and esters.
2.	 Useful ruthenium catalyst for the selective synthesis of amines directly from alcohols and ammonia.
3.	 Catalyst used in the direct amination of primary amines by water to produce alcohols.

R
OH

R
O

O

R

R

R
O

O

R

catalyst,

catalyst/base,

+  H2  +  H2O

+  2H2

Tech. Note (1)
Ref. (1)

44-0218
(continued)

Chloro{(S)-(-)-2,2’-bis[di(3,5-xylyl) phosphino]-1,1’-binaphthyl}[(2S)- (+)-1-(4-methoxy
phenyl)-1’-(4-methoxyphenyl-kC)-3-methyl-1,2-butanediamine]ruthenium(II)  (S)-RUCY™-
XylBINAP (1312713‑89‑5) 
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RUTHENIUM (Compounds)

OH NH2
cat. (0.1 mol%),  heat

toluene, reflux,  -H2O

+        NH3 (7.5 atm) Tech. Note (2)
Ref. (2)

RCH2NH2 H2O RCH2OH NH3+ +
0.5-1 mol%

100-135°C

Tech. Note (3)
Ref. (3)

References:
1.	 J. Am. Chem. Soc.,  2009, 131, 3146
2.	 Angew. Chem. Int. Ed., 2008, 47, 8661
3.	 Angew. Chem. Int. Ed., 2013, 52, 6269

 
44-011344-0113 Chloro(1,5-cyclooctadiene)

(pentamethylcyclopentadienyl)ruthenium(II), 98% 
(92390‑26‑6) 
RuCl(C8H12)(C10H15); FW: 379.93; brown microxtls. 
(store cold)

250mg
1g

Technical Notes:
1.	 Catalyst for regio and stereo-specific ring opening via N-O bond cleavage.
2.	 Catalyst for transformation of 1,6-enynes and diazoalkanes into 

alkenylbicyclo[3.1.0]hexane derivatives.
3.	 Catalyst for ring closing enyne metathesis.
4.	 Catalyst for [2 + 2 + 2] cocyclization of diene-yne, and cyclodimerization of allenynes.
5.	 Catalyst for hydrovinylation of ynamides with ethylene.
6.	 Catalyst for C–H insertion reactions of carbenes.

N

O

O(t-Bu)

O

N O(t-Bu)

O

EtO

Cat., 10 mol%
EtOH, 18 h 40 °C

85%, 100:0 Trans:cis

OH
Tech. Note (1)
Ref. (1)

Cat., 5 mol%
Et2O, 5 min. rt

86%, 80:20 Z/E

TsN TsN
SiMe3+   N2CHSiMe3 Tech. Note (2)

Ref. (2)

Cat., 5 mol%
CH2=CH2, Cs2CO3

85%, 100:0 Z/E

MeO2C

MeO2C

MeO2C

MeO2C

Tol., 3 h. rt
Tech. Note (3)
Ref. (3)

5 mol% Ru cat.
CH2=CH2 

 (1 atm)

80%

CH3CN
N n-Bu

Ts

N

Ts

n-Bu

Tech. Note (5)
Ref. (6)

Me

Me

Me Me

MeRu
Cl

44-0525
(continued)

Chlorocarbonylhydrido[4,5-bis-(di-i-propylphosphinomethyl) acridine] ruthenium(II), 
min.98% Milstein Acridine Catalyst (1101230‑25‑4) 
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RUTHENIUM (Compounds)

10 mol% Ru cat.
TMSCHN2

81%

Et2O

H
MeO2C

MeO2C

O

O

H MeO2C

MeO2C
O

O

TMS

H

Tech. Note (6)
Ref. (7)

References:
1.	 Org. Lett., 2009, 11, 2077.
2.	 J. Am. Chem. Soc., 2007, 129, 6037.
3.	 Organometallics, 2008, 27, 6313.
4.	 J. Am. Chem. Soc., 2007, 129, 7730.
5.	 Organometallics, 2009, 28, 669.
6.	 Org. Lett., 2011, 13, 2718.
7.	 Angew. Chem. Int. Ed., 2012, 51, 723.

 
44-231944-2319 Chloro(p-cymene)[(1R,2R)-(-)-2-amino-1,2-diphenylet

hyl(methylsulfonylamido)]ruthenium(II) 
RuCl(p-cymene)[(R,R)-MsDpen] (1097730‑63‑6) 
C25H31ClN2O2RuS; FW: 560.10; yellow‑orange solid 
air sensitive 
Note: Sold in collaboration with JM for research 
purposes only.

250mg
1g

Technical Note:
1.	 Catalyst used in the asymmetric hydrogenation of N-alkyl and N-aryl 

ketimines.

Tech. Note (1)
Ref. (1)

N

Ar R2

R1

N

Ar R2

R1Boc

84-97% ee

         H2, cat.
(Boc)2O (1.1 equiv)

ClCH2CH2Cl or
   solvent-free

R1 = alkyl, R2 = alkyl

Tech. Note (1)
Ref. (2)

References:
1.	 Tetrahedron, 2012, 68, 5248.
2.	 Chem. Eur. J., 2011, 17, 1109.

 
44-232044-2320 Chloro(p-cymene)[(1S,2S)-(-)-2-amino-1,2-diphenylethyl((methylsulfonylamido)]

ruthenium(II) RuCl(p-cymene)[(S,S)-MsDpen] (329371‑25‑7) 
C25H31ClN2O2RuS; FW: 560.10;  orange solid 
air sensitive 
Note: Sold in collaboration with JM for research purposes only.

250mg
1g

 

Ph N

Ph N

Ru

H H

S
OO

Me

iPr
Cl

Me

44-0113
(continued)

Chloro(1,5-cyclooctadiene)(pentamethylcyclopentadienyl)ruthenium(II), 98% (92390‑26‑6) 
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RUTHENIUM (Compounds)
44-012344-0123 Chlorodicarbonyl[1-(i-propylamino)-2,3,4,5-tetraphenyl-

cyclopentadienyl]ruthenium(II), min. 95% (470688‑18‑7) 
RuCl(CO)2(C32H28N); FW: 619.11; yellow xtl.; m.p. 197° dec. 
air sensitive

500mg
2g

Technical Note:
1.	 Metal catalyst used in conjunction with enzymes for enantioselective 

transformations via dynamic kinetic resolution.

Ph

OH

Ph

OHRuthenium catalyst

t-BuOH

isoprenyl acetate
novozym-435

Na2CO3 (or MS 4A)
25oC, 30 hours

Ph

OAc

97%
>99.5% ee

Tech. Note (1)
Ref. (1)

References:
1.	 Current Opinion in Biotechnology, 2002, 13, 578
2.	 Angew. Chem. Int. Ed., 2002, 41, 2373
3.	 J. Am. Chem. Soc., 2003, 125, 11494

 
44-012844-0128 Chloro(4,4’-dicarboxy-2,2’-bipyridine)

(p-cymene)ruthenium(II) chloride, min. 98% 
[RuCl(C12H8N2O4)(C10H14)]+Cl-; FW: 550.40; 
orange pwdr.

250mg
1g

Technical Note:
1.	 Product used as a dye to sensitize solar cells.

 
44-012144-0121 Chloro[(R)-(+)-5,5’-dichloro-6,6’-dimethoxy-

2,2’-bis(diphenylphosphino)-1,1’-biphenyl]
(p-cymene)ruthenium(II) chloride 
CH2Cl2 adduct (821793‑33‑3) 
RuCl[(C38H30Cl2O2P2)(C10H14)]+Cl-·CH2Cl2; 
FW: 957.69 (1042.62); orange‑brown pwdr. 
air sensitive 
Note: Sold in collaboration with Lanxess for 
research purposes only.  The product and its uses 
fall within the scope of US patents 5,710,339 and 
5,801,261 and is sold with the right to use such 
product for research only.

P

P Cl
Ru

Me

iPr

Cl

Cl

MeO

MeO
+ Cl-

50mg
250mg

Technical Notes:
1.	 Catalyst for asymmetric hydrogenation of α and β-keto esters.
2.	 Catalyst for asymmetric hydrogenation of α,β unsaturated acids.2

O
O

O

O

O
HO

P2RuClCy

100% conv
95.8% ee

H2 150 bar, 24 h Tech. Note (1)
Ref. (1)

References:
1.	 EP1160237 (2001).
2.	 US5801261 (1998).

 

Ru

N
PhPh

Ph Ph

iPrH

Cl
COOC

N

N

Ru

Me

iPr
Cl

HOOC

HOOC
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RUTHENIUM (Compounds)
44-012244-0122 Chloro[(S)-(-)-5,5’-dichloro-6,6’-dimethoxy-

2,2’-bis(diphenylphosphino)-1,1’-biphenyl]
(p-cymene)ruthenium(II) chloride CH2Cl2 
adduct (821793‑35‑5) 
[RuCl(C38H30Cl2O2P2)(C10H14)]+Cl-·CH2Cl2; 
FW: 957.69 (1042.62); orange‑brown pwdr. 
air sensitive 
Note: Sold in collaboration with Lanxess for 
research purposes only.  The product and its uses 
fall within the scope of US patents 5,710,339 and 
5,801,261 and is sold with the right to use such 
product for research only.

P

P Cl
Ru

Me

iPr

Cl

Cl

MeO

MeO + Cl-

50mg
250mg

Technical Notes:
1.	 Catalyst for asymmetric hydrogenation of α and β-keto esters.
2.	 Catalyst for asymmetric hydrogenation of α,β unsaturated acids.2

O
O

O

O

O
HO

P2RuClCy

100% conv
95.8% ee

H2 150 bar, 24 h Tech. Note (1)
Ref. (1)

References:
1.	 EP1160237 (2001).
2.	 US5801261 (1998).

 
44-018544-0185 Chloro{N-[(1R,2R)-1,2-diphenyl-2-(2-(4-

methylbenzyloxy)ethylamino)-ethyl]-4-methylbenzene 
sulfonamide(chloro)ruthenium(II) (R,R)-Ts-DENEB™ 
(1333981‑84‑2) 
C31H33ClN2O3RuS; FW: 650.19; gray to brown solid 
air sensitive 
Note: Manufactured under license of Takasago patent 
application PCT/JP2011/064490.

Me
O

Ru

N

Ph

H

ClN

Ph

Ts

250mg
1g
5g

Technical Notes:
1.	 Catalyst used for asymmetric -transfer hydrogenation.
2.	 Catalyst used for asymmetric H2 - hydrogenation.
3.	 Catalyst used for dynamic kinetic resolution.

Tech. Note (1)
Ref. (1)
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RUTHENIUM (Compounds)

Tech. Note (2)
Ref. (1)

O

Ph

HCO2H/Et3N = 5/2
           (2M)

(R,R)-Ru-cat

DMF, 60°C

+

(S/C=10,000, 32h)
>99% conv.  (dl:meso = 97.2:2.8
>99% ee (dl)

Ph

O

OH

Ph
Ph

OH

Tech. Note (3)
Ref. (1)

References:
1.	 J. Am. Chem.Soc.,  2011, 133, 14960

 
44-302044-3020 Chloro{(1R,2R)-1,2-diphenyl-1-[(3-(η6-phenyl)propyl)

amino]-2-(methylsulfonylamido)}ruthenium(II) 
RuCl[(R,R)–teth-MsDpen] (1361415‑88‑4) 
C24H27ClN2O2RuS; FW: 544.07; brown pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research purposes only.

N N
Ru

Ph Ph

S

O

O

Me
H

Cl

100mg
500mg

Technical Note:
1.	 Catalyst used for asymmetric -transfer hydrogenation.

O

Ar
Cl

Ar
Cl

OHH(S,S)-Teth-TsDpen RuCl

HCO2H/Et3N

28°C, S/C = 200 Full conversion in 1.5 h
              97% ee

Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2006, 71, 7035.
2.	 Adv. Synth. Catal., 2012, 354, 2545.

 
44-302144-3021 Chloro{(1S,2S)-1,2-diphenyl-1-[(3-(η6-phenyl)propyl)amino]-2-

(methylsulfonylamido)}ruthenium(II) RuCl[(S,S)–teth-MsDpen] 
(1437326‑26‑5) 
C24H27ClN2O2RuS; FW: 544.07; brown pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research purposes only.

	 100mg
	 500mg

 
44-012444-0124 Chloro[hydrotris(pyrazol-1-yl)borato]bis(triphenyl

phosphine)ruthenium(II) ethanol adduct (141686‑21‑7) 
RuCl[(C6H5)3P]2(C9H10BN6)·0.5CH3CH2OH; 
FW: 874.12 (897.16); yellow pwdr.

250mg
1g

Technical Note:
1.	 Catalyst used with hydrazines for the transformation of terminal 

alkynes to nitriles.

C C H
R

H2
C C N

R

(CH3)2NN(CH3)2
     Ru catalyst

1,4-dioxane, reflux

References:
1.	 Organometallics, 2002, 21, 3845

 

Ru

N
N
B
H

N

N

N

N

Ph3P PPh3
Cl

44-0185
(continued)

Chloro{N-[(1R,2R)-1,2-diphenyl-2-(2-(4-methylbenzyloxy)ethylamino)-ethyl]-4-methylben-
zene sulfonamide(chloro)ruthenium(II) (R,R)-Ts-DENEB™ (1333981‑84‑2) 
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RUTHENIUM (Compounds)
44-232544-2325 Chloro(mesitylene)[(1R,2R)-(-)-2-amino-1,2-diphe

nylethyl(methylsulfonylamido)]ruthenium(II) 
RuCl(mesitylene)[(R,R)-MsDpen] (1160707‑20‑9) 
C24H29ClN2O2RuS; FW: 546.10; brown pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research 
purposes only.

250mg
1g

Technical Note:
1.	 Catalyst used for producing optically active aliphatic 

fluoroalcohols.
References:

1.	 Eur. Pat. Appl., 2011, EP2399895 A2 20111228
 

44-232644-2326 Chloro(mesitylene)[(1S,2S)-(+)-2-amino-1,2-diphenylethyl(methylsulfonyl
amido)]ruthenium(II) RuCl(mesitylene)[(S,S)-MsDpen] (865488‑44‑4) 
C24H29ClN2O2RuS; FW: 546.10; brown pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research purposes only.

	 250mg
	 1g

 
44-025544-0255 Chloro{N-[(1R,2R)-2-[(S)-[2-[[1,2,3,4,5,6-η)-4-

methylphenyl]methoxy]ethyl]amino]-1,2-di-
phenylethylmethanesulfonamidato}ruthenium(II)  
Ru-(R,R)-Ms-DENEB (1333981‑86‑4) 
C25H29ClN2O3RuS; FW: 574.10; 
light to dark brown pwdr. 
Note: Manufactured under license of Takasago 
patent application PCT/JP2011/064490.  Takasago 
ATH Catalyst Kit component.

Ru

N

ClN

O

Ph H

Ph

Me

S

O

O

Me

250mg
1g
5g

Technical Notes:
1.	 Catalyst used for both hydrogenation and asymmetric transfer hydrogenation.
2.	 Ruthenium catalyst used as a key intermediate in a synthesis of a receptor agonist.

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2011, 133, 14960
2.	 Org. Process Res. Dev., 2015, 19, 315

 
44-025644-0256 Chloro{N-[(1S,2S)-2-[(R)-[2-[[1,2,3,4,5,6-η)-4-methylphenyl]methoxy]

ethyl]amino]-1,2-diphenylethylmethanesulfonamidato}ruthenium(II)  
Ru-(S,S)-Ms-DENEB (1361318‑83‑3) 
C25H29ClN2O3RuS; FW: 574.10; light to dark brown pwdr. 
Note: Manufactured under license of Takasago patent application 
PCT/JP2011/064490.  Takasago ATH Catalyst Kit component.

	 250mg
	 1g
	 5g

 

Ph N

Ph N
H H

S
OO Me

Me

Me

Me

Ru

Cl
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RUTHENIUM (Compounds)
44-011744-0117 Chloro(pentamethylcyclopentadienyl)

bis(triphenylphosphine)ruthenium(II), 99% 
(92361‑49‑4) 
RuCl(C10H15)[P(C6H5)3]2; FW: 796.32; orange pwdr. 
(store cold)

250mg
1g

Technical Notes:
1.	 Effective catalyst for the regioselective cycloaddition of organic 

azides and terminal alkynes, producing 1,5-substituted triazoles. 
This “click” reaction complements the related copper catalyzed cycloaddition which favors the 1,4 substituted 
product.

2.	 One step catalytic alternative to the classic Wittig reaction.
3.	 Ruthenium catalyzed stereospecific living radical gradient copolymerization of acrylate monomer pairs.

+
N3

N

N

N

1 mol% cat
benzene

2 h, 80 °C

80%, 100% 1,5 isomer

Tech. Note (1)
Ref. (1,2)

+   PPh3   +   N2=CHCO2Et
CHPh

O 0.6 mol% cat. Ph

CO2Et

96%,  96:4 E:Z

THF, 2h, 50°C
Tech. Note (2)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2005, 127, 15998
2.	 J. Am. Chem. Soc., 2008, 130, 8923
3.	 Organometallics, 2007, 26, 302

 
44-013844-0138 Chloro(1-phenylindenyl)bis(triphenylphosphine)

ruthenium(II), min. 98% (1360949‑97‑8) 
C51H41ClP2Ru; FW: 852.34; red‑brown solid

250mg
1g

Technical Notes:
1.	 Efficient, ruthenium-catalyzed S-S, S-Si and S-B bond forming reactions.
2.	 Chemoselective oxidation of secondary alcohols to ketones.
3.	 Ruthenium complex used as an efficient transfer hydrogenation catalyst.
4.	 Catalyst for the racemization of chiral alcohols.

R-SHRS-SR RS-SiR1
3

B

O

O

RS

B

O

O

H

HSiR1
3

Tech. Note (1)
Ref. (1)

OH O

"Ru" catalyst (0.5 mol%)
       Base (2.5 mol%)

Acetone:toluene
   110°C, 0.5 h

Tech. Note (2)
Ref. (2)

Me

Me Me

Ru
Me Me

Ph3P PPh3
Cl

Ru

Cl
Ph3P PPh3

Ph
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RUTHENIUM (Compounds)

X

C
R1 R2

O

X

R1

R2

O

C

Ru catalyst
       +
  KHMDS

H

H

H

H

Tech. Note (3)
Ref. (3)

OH

(S)

99% ee

1 mol% Ru cat.
toluene, NaOtBu

OH

0% ee

Tech. Note (4)
Ref. (4)

References:
1.	 Chem. Commun., 2013, 49, 5829.
2.	 Organometallics, 2013, 32, 660.
3.	 Adv. Synth. Catal., 2012, 354, 3036.
4.	 Angew. Chem. Int. Ed., 2012, 51, 1042.

 
44-018044-0180 Diacetato{(R)-(-)-5,5’-bis[di(3,5-di-t-

butyl-4-methoxyphenyl)phosphino]-
4,4’-bi-1,3-benzodioxole}ruthenium(II) 
Ru(OAc)2[(R)-dtbm-segphos®] 
(1025477‑38‑6) 
C78H106O12P2Ru; FW: 1398.69; 
yellow to brownish‑red to dark green solid 
air sensitive 
Note: Manufactured under license of 
Takasago patent.  Takasago SEGPHOS® 
Ru Catalyst Kit component.

250mg
1g
5g

Technical Notes:
1.	 Biaryl bisphosphine ligand with narrow  dihedral 

angle. The DM-SEGPHOS ligand, as the ruthenium 
complex, gives superior enantioselectivity and 
diastereoselectivity in the asymmetric hydrogenation of α-substituted-β-ketoesters. See 15-0066.

2.	 Ruthenium catalyzed enantioselective synthesis of β amino acids by hydrogenation.
3.	 Ruthenium catalyzed asymmetric hydrogenation of 3-quinuclidinone. See 44-0098 for Ru catalyst.

OCH3

OO

OCH3

ONH2
0.1 mol% [RuCl2(p-cymene)]2
0.2 mol% L, NH4OAc, dioxane,
H2 30 atm. 85° C, 8 h

87%, 94% ee

Tech. Note (2)
Ref. (1)

+ H2
IPA/t-BuOK  
30 Atm, 30° C 15 hr

0.1% (LRuCyCl)+Cl-,
 0.4% (R)-DAIPEN

N

O

N

OH

99%, 91% ee

Tech. Note (3)
Ref. (2)

References:
1.	 WIPO Pat. WO2005028419
2.	 U.S. Pat. App. 2006047122.

 

P

P

tBu tBu
tBu

tBu

tBu tBu
tBu

tBu

O

O

O

O

Ru

O

O

O
O

Me

Me

OMe

OMe

OMe

OMe

44-0138
(continued)

Chloro(1-phenylindenyl)bis(triphenylphosphine)ruthenium(II), min. 98% (1360949‑97‑8) 
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RUTHENIUM (Compounds)
44-018144-0181 Diacetato{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)phosphino]-4,4’-bi-

1,3-benzodioxole}ruthenium(II) Ru(OAc)2[(S)-dtbm-segphos®] (1025476‑84‑9) 
C78H106O12P2Ru; FW: 1398.69; yellow to brownish‑red to dark green solid 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago SEGPHOS® Ru 
Catalyst Kit component.

250mg
1g
5g

 
44-016844-0168 Diacetato[(R)-(+)-5,5’-bis(diphenylphosphino)-

4,4’-bi-1,3-benzodioxole]ruthenium(II) 
Ru(OAc)2[(R)-segphos®] (944450‑48‑0) 
C42H34O8P2Ru; FW: 829.73; dark yellow pwdr.; 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago 
patent. Takasago SEGPHOS® Ru Catalyst  Kit 
component.

O

Ru O

Me

O
O

Me

O

O

O

O

P

P

Ph

Ph
Ph

Ph

250mg
1g
5g

Technical Notes:
1.	 Highly active highly enantioselective catalyst for hydrogenation of functionalized ketones. The acetate salts 

are frequently used for hydrogenation of allyl alcohols, unsaturated carboxylic acids and reductive amination. 
See 15-0136.

2.	 Asymmetric hydrogenation of substituted allyl alcohols.

+ H2OH OH
(S)-cat.

33%, 81% ee

Tech. Note (1)
Ref. (1)

References:
1.	 U.S. Pat. 6342644.

 
44-016944-0169 Diacetato[(S)-(-)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole]

ruthenium(II) Ru(OAc)2[(S)-segphos®] (373650‑12‑5) 
C42H34O8P2Ru; FW: 829.73; yellow to black solid; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago SEGPHOS® Ru 
Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Notes:
1.	 Highly active highly enantioselective catalyst for hydrogenation of functionalized ketones. The acetate salts 

are frequently used for hydrogenation of allyl alcohols, unsaturated carboxylic acids and reductive amination. 
See 15-0136.

2.	 Asymmetric hydrogenation of substituted allyl alcohols.

+ H2OH OH
(S)-cat.

33%, 81% ee

Tech. Note (1)
Ref. (1)

References:
1.	 U.S. Pat. 6342644.

 
44-015244-0152 Diacetato[(R)-(+)-2,2’-bis(diphenylphosphino)-

1,1’-binaphthyl]ruthenium(II) 
Ru(OAc)2[(R)-binap] (325146‑81‑4) 
C48H38O4P2Ru; FW: 841.83; ocher to green pwdr. ; 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago 
patent.  Takasago BINAP Ru Acetate Catalyst Kit 
component.

O

Ru O

Me

O
O

Me

P

P

Ph

Ph
Ph

Ph

250mg
1g
5g
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RUTHENIUM (Compounds)

Technical Notes:
1.	 Catalyst system that exhibits very high catalytic activity and enantioselectivity in the hydrogenation of a wide 

range of substrates.
2.	 Catalyst used in the synthesis of β-amino acids by hydrogenation.

catalyst, H2
R1O

O

R2

O

R1O

O

** R2

OH Tech. Note (1)
Ref. (2)

0.2 mol% LRu(OAc)2
NH4OAc, MeOH,

30 Atm H2, MeOH,
15 h, 80 °C

H3CO

O

CH3

O

H3CO

O

** CH3

NH2

Tech. Note (2)
Ref. (5)

References:
1.	 Asymmetric Catalysis in Organic Synthesis, 1993, 61
2.	 J. Am. Chem. Soc., 1988, 110, 629
3.	 Science, 1990, 248, 1194
4.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol, 1, 509
5.	 World Patent WO2005/028419

 
44-015344-0153 Diacetato[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]ruthenium(II) 

Ru(OAc)2[(S)-binap] (261948‑85‑0) 
C48H38O4P2Ru; FW: 841.83; pale yellow pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP Ru 
Acetate Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Note:
1.	 See 44-0152 (page 258)

 
44-016644-0166 Diacetato[(R)-(+)-2,2’-bis(diphenylphosphino)-

5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]
ruthenium(II) Ru(OAc)2[(R)-H8-binap] (374067‑51‑3) 
C48H46O4P2Ru; FW: 849.89; ocher to olive solid; 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.

O

Ru O

Me

O
O

Me

P

P

Ph

Ph
Ph

Ph

50mg
250mg

Technical Notes:
1.	 Biaryl bisphosphine ligand. The H8-BINAP ligand, as the ruthenium complex, catalyzes hydrogenation of 

unsaturated carboxylic acids to a higher ee than does BINAP.  (Ref. 1,2)
2.	 The ruthenium catalyzed hydrogenation  of aryl propenoic acid to produce the drug Ibuprofen.

0.5 mol% 
[(S)-L]Ru(OAc)2

100 atm H2, MeOH, 
8 h, rt

COOH COOH

97%, 97%ee

Tech. Note (1,2)
Ref. (1,2)

References:
1.	 J. Org. Chem., 1996, 61, 5510
2.	 Topics Organometal. Chem. 2004, 6, 63, review

 
44-016744-0167 Diacetato[(S)-(-)-2,2’-bis(diphenylphosphino)-5,5’,6,6’,7,7’,8,8’-octahydro-

1,1’-binaphthyl]ruthenium(II) Ru(OAc)2[(S)-H8-binap] (142962‑95‑6) 
C48H46O4P2Ru; FW: 849.89; yellow to dark brown solid; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.

	 50mg
	 250mg

Technical Notes:
1.	 Biaryl bisphosphine ligand. The H8-BINAP ligand, as the ruthenium complex, catalyzes hydrogenation of 

unsaturated carboxylic acids to a higher ee than does BINAP.  (Ref. 1,2)
2.	 The ruthenium catalyzed hydrogenation  of aryl propenoic acid to produce the drug Ibuprofen.

44-0152
(continued)

Diacetato[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]ruthenium(II) 
Ru(OAc)2[(R)-binap] (325146‑81‑4) 
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RUTHENIUM (Compounds)

0.5 mol% 
[(S)-L]Ru(OAc)2

100 atm H2, MeOH, 
8 h, rt

COOH COOH

97%, 97%ee

Tech. Note (1,2)
Ref. (1,2)

References:
1.	 J. Org. Chem., 1996, 61, 5510
2.	 Topics Organometal. Chem. 2004, 6, 63, review

 
44-016244-0162 Diacetato[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-

1,1’-binaphthyl]ruthenium(II) 
Ru(OAc)2[(R)-tolbinap] (116128‑29‑1) 
C52H46O4P2Ru; FW: 897.94; brown pwdr.; 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago 
patent.  Takasago BINAP Ru Acetate Catalyst Kit 
component.

250mg
1g
5g

Technical Note:
1.	 Catalyst system that exhibits high catalytic activity and enantioselectivity in the hydrogenation of enamines.

0.5 mol% LRu(OAc)2
1-4 Atm H2, 30 °C

MeOH, DCM

NCOR

R4

R3

R2
OCH3

R1
**
NCOR

R4

R3

R2
OCH3

R1

References:
1.	 J. Org. Chem., 1994, 59, 297

 
44-016344-0163 Diacetato[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]ruthenium(II) 

Ru(OAc)2[(S)-tolbinap] (106681‑15‑6) 
C52H46O4P2Ru; FW: 897.94; brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP Ru 
Acetate Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Note:
1.	 See 44-0162 (page 260)

 
44-017444-0174 Diacetato{(R)-(+)-5,5’-bis[di(3,5-xylyl)

phosphino]-4,4’-bi-1,3-benzodioxole}
ruthenium(II) Ru(OAc)2[(R)-dm-
segphos®] (944450‑49‑1) 
C50H50O8P2Ru; FW: 941.95; yellow 
to brownish‑red to dark green solid; 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of 
Takasago patent.  Takasago SEGPHOS® 
Ru Catalyst Kit component.

P

Me Me
Me

Me

O

O

O

O

Ru

O

O

O
O

Me

Me

P

Me Me
Me

Me

250mg
1g
5g

Technical Notes:
1.	 Biaryl bisphosphine ligand with narrow  dihedral angle. The DM-SEGPHOS ligand, as the ruthenium 

complex, gives superior enantioselectivity and diastereoselectivity in the asymmetric hydrogenation of 
α-substituted-β-ketoesters. See 15-0066 .

2.	 Ruthenium catalyzed enantioselective synthesis of β amino acids by hydrogenation.
3.	 Ruthenium catalyzed asymmetric hydrogenation of 3-quinuclidinone. See 44-0098  for Ru catalyst.

O

Ru O

Me

O
O

Me

P

Me

Me

P

Me

Me

44-0167
(continued)

Diacetato[(S)-(-)-2,2’-bis(diphenylphosphino)-5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]
ruthenium(II) Ru(OAc)2[(S)-H8-binap] (142962‑95‑6) 
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RUTHENIUM (Compounds)

OCH3

OO

OCH3

ONH2
0.1 mol% Ruthenium complex
0.2 mol% L, NH4OAc, dioxane,
H2 30 atm. 85° C, 8 hr

87%, 94% ee

Tech. Note (2)
Ref. (1)

+ H2
IPA/t-BuOK  
30 Atm, 30° C 15 hr

0.1% (LRuCyCl)+Cl-,
 0.4% (R)-DAIPEN

N

O

N

OH

99%, 91% ee

Tech. Note (3)
Ref. (2)

References:
1.	 WIPO Pat. WO2005028419
2.	 U.S. Pat. App. 2006047122.

 
44-017644-0176 Diacetato{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}

ruthenium(II) Ru(OAc)2[(S)-dm-segphos®] (944450‑50‑4) 
C50H50O8P2Ru; FW: 941.95; yellow to brownish‑red to dark green solid; 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago SEGPHOS® 
Ru Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Notes:
1.	 Biaryl bisphosphine ligand with narrow  dihedral angle. The DM-SEGPHOS ligand, as the ruthenium 

complex, gives superior enantioselectivity and diastereoselectivity in the asymmetric hydrogenation of 
α-substituted-β-ketoesters. See 15-0066 .

2.	 Ruthenium catalyzed enantioselective synthesis of β amino acids by hydrogenation.
3.	 Ruthenium catalyzed asymmetric hydrogenation of 3-quinuclidinone. See 44-0098 for Ru catalyst.

OCH3

OO

OCH3

ONH2
0.1 mol% Ruthenium complex
0.2 mol% L, NH4OAc, dioxane,
H2 30 atm. 85° C, 8 hr

87%, 94% ee

Tech. Note (2)
Ref. (1)

+ H2
IPA/t-BuOK  
30 Atm, 30° 15 hr

0.1% (LRuCyCl)+Cl-,
 0.4% (R)-DAIPEN

N

O

N

OH

99%, 91% ee

Tech. Note (3)
Ref. (2)

References:
1.	 WIPO Pat. WO2005028419
2.	 U.S. Pat. App. 2006047122.

 
44-016444-0164 Diacetato{(R)-(+)-2,2’-bis[di(3,5-xylyl)

phosphino]-1,1’-binaphthyl}ruthenium(II) 
Ru(OAc)2[(R)-xylbinap] (374067‑50‑2) 
C56H54O4P2Ru; FW: 954.04; 
dark brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of 
Takasago patent.  Takasago BINAP Ru 
Acetate Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 Catalyst system used for asymmetric hydrogenation.

P

P

Me
Me

Me

Me

Me
Me

Me

Me O

Ru O

Me

O
O

Me

44-0174
(continued)

Diacetato{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}ruthenium(II) 
Ru(OAc)2[(R)-dm-segphos®] (944450‑49‑1) 
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H2, catalyst

O

**

O

References:
1.	 European Patent EP1153908A2, 11/14/2001.

 
44-016544-0165 Diacetato{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}

ruthenium(II) Ru(OAc)2[(S)-xylbinap] (374067‑49‑9) 
C56H54O4P2Ru; FW: 954.04; dark brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP 
Ru Acetate Catalyst Kit component.

	 250mg
	 1g
	 5g

Technical Note:
1.	 See 44-0164 (page 261)

 
44-023244-0232 Dichloro{(R)-2,2’-bis[bis(4-methyl-

phenyl)]-1,1’-binaphthyl}[(1R,2R)-2-ami-
no-1-phenylpropyldiphenylphosphine]
ruthenium(II), min. 97% (1150113‑55‑5) 
C69H62Cl2NP3Ru; FW: 1170.13; orange solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only.  
US Patents 7,579,295 and 7,317,131.

Ru
P

Me

Me

P

Me

Me

P

N

Ph

Me

Ph Ph

H H

Cl

Cl

100mg
500mg

Technical Note:
1.	 Precursor  to cationic hydrogenation catalyst for synthesis of chiral alcohols from ketones.

References:
1.	 WO2009055912 A1.

 
44-026044-0260 Dichlorobis[2-(di-t-butylphosphino)ethylamine]

ruthenium(II), min. 97% (1092372‑91‑2) 
RuCl2(C10H24NP)2; FW: 550.53; orange pwdr. 
Note: Sold under license from Kanata for research 
purposes only.  Patent WO0222526, EP1366004, 
US2004063966.

PP

NN
Ru

tButBu
Cl

tBu tBu

H H H H
Cl

	 250mg
	 1g

Technical Note:
1.	 Exceptionally active catalyst for the hydrogenation of ketones and imines under mild conditions. Selective 

hydrogenation of C = O bonds over C = C bonds.

O OHneat

KO-t-Bu, rt
3 atms H2

References:
1.	 Adv. Synth. Catal., 2005, 347, 571

 
44-605044-6050 Dichlorobis[3-(di-t-butylphosphino)propylamine]

ruthenium(II), min. 97% (1196147‑60‑0) 
C22H52Cl2N2P2Ru; FW: 578.58; brown solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. US 7317131 and US 7579295.

P

N

tBu tBu

H H

P

N

tButBu

HH

Cl

Ru

Cl

	 250mg
	 1g

 

44-0164
(continued)

Diacetato{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}ruthenium(II) 
Ru(OAc)2[(R)-xylbinap] (374067‑50‑2) 
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RUTHENIUM (Compounds)
44-601544-6015 Dichloro{1,2-bis[(2R,5R)-2,5 

dimethylphospholanobenzene]}
[2-(diphenylphosphino)ethylamine]
ruthenium(II), min. 97% 
C32H44Cl2NP3Ru; FW: 707.60; yellow solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only.

N

PP

PMe

Me

MeMe

Ru

Cl

Cl

H H

Ph Ph
100mg
500mg

 
44-601844-6018 Dichloro{(1R,2R)-N,N-bis[2-

(diphenylphosphino)benzyl]cyclohexane-
1,2-diamine}ruthenium(II), min. 97% 
(429678‑11‑5) 
C44H44Cl2N2P2Ru; FW: 834.76; orange solid 
air sensitive

N N
H H

P

Ph Ph

P

Ph Ph

Ru

Cl

Cl

100mg
500mg

 
44-601944-6019 Dichloro{(1S,2S)-N,N-bis[2-(diphenylphosphino)benzyl]

cyclohexane-1,2-diamine}ruthenium(II), min. 97% (302924‑37‑4) 
C44H44Cl2N2P2Ru; FW: 834.76; orange solid 
air sensitive

	 100mg
	 500mg

 
44-026344-0263 Dichlorobis[2-(diphenylphosphino)ethylamine]

ruthenium(II), min. 95% (mixture of isomers) 
(506417‑41‑0) 
RuCl2(C14H32NP)2; FW: 630.49; yellow pwdr. 
Note: Sold under license from Kanata for research 
purposes only.  Patent WO0222526, EP1366004, 
US2004063966.

PP

NN

Ru

PhPh
Cl

Ph Ph

H H H H
Cl

250mg
1g

Technical Note:
1.	 Efficient catalyst for the dihydrogen reduction of carboxylic esters and amides to alcohols.

O

OMe OHRu cat. NaOMe

    H2, THF
88% yield

Tech. Note (1)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2007, 46, 7473.
2.	 Angew. Chem. Int. Ed., 2011, 50, 10377.

 
44-604044-6040 Dichlorobis[3-(diphenylphosphino]propylamine]

ruthenium(II), min. 97% (1196467‑26‑1) 
C30H36Cl2N2P2Ru; FW: 658.54; yellow‑brown solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. US 7317131 and US 7579295.

P

N

Ph Ph

H H

P

N

PhPh

HH

Cl

Ru

Cl

250mg
1g

 
44-026544-0265 Dichlorobis[2-(di-i-propylphosphino)ethylamine]

ruthenium(II), min. 97% (1092372‑90‑1) 
RuCl2(C8H20NP)2; FW: 494.43; orange pwdr. 
Note: Sold under license from Kanata for research 
purposes only.  Patent WO0222526, EP1366004, 
US2004063966.

250mg
1g

Technical Note:
1.	 Exceptionally active catalyst for the hydrogenation of ketones 

and imines under mild conditions. Selective hydrogenation of 
        C = O bonds over C = C bonds.

PP

NN

Ru

iPriPr

Cl

iPr iPr

H H H H
Cl
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RUTHENIUM (Compounds)

O OHneat

KO-t-Bu, rt
3 atms H2

References:
1.	 Adv. Synth. Catal., 2005, 347, 571

 
44-604344-6043 Dichlorobis[3-(di-i-propylphosphino)propylamine]

ruthenium(II), min. 97% (1196147‑57‑5) 
C18H44Cl2N2P2Ru; FW: 522.48; yellow‑orange solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. US 7317131 and US 7579295.

P

N

iPr iPr

H H

P

N

iPriPr

HH

Cl

Ru

Cl

250mg
1g

 
44-602544-6025 Dichloro[(R)-bis(diphenylphosphino)-1,1-

binaphthyl][2-(diphenylphosphino)ethylamine]
ruthenium(II), min. 97% (1097731‑98‑0) 
C58H48Cl2NP3Ru; FW: 1023.91; yellow solid 
air sensitive 
Note: Sold under license from Kanata for research 
purposes only. US 7317131 and US 7579295.

P

P

Ph

Ph
Ph

Ph

N

P

Ru

Cl

H H

Ph Ph

Cl

100mg
500mg

 
44-602644-6026 Dichloro[(S)-bis(diphenylphosphino)-1,1-binaphthyl]

[2-(diphenylphosphino)ethylamine]ruthenium(II), min. 97% 
C58H48Cl2NP3Ru; FW: 1023.91; yellow solid 
air sensitive 
Note: Sold under license from Kanata for research purposes only. 
US 7317131 and US 7579295.

	 100mg
	 500mg

 
44-602244-6022 Dichloro[(R)-bis(diphenylphosphi-

no)-1,1-binaphthyl][(1R,2R)-2-amino-1-phen-
ylpropyldiphenylphosphine]ruthenium(II), 
min. 97% 
C65H54Cl2NP3Ru; FW: 1114.03; yellow solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only. US 7317131 and 
US 7579295.

P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

Ph

Me

Cl

100mg
500mg

 
44-602344-6023 Dichloro[(R)-bis(diphenylphosphino)-

1,1-binaphthyl][1S,2S)-2-amino-1-
phenylpropyldiphenylphosphine]
ruthenium(II), min. 97% 
C65H54Cl2NP3Ru; FW: 1114.03; yellow solid 
air sensitive 
Note: Sold under license from Kanata for 
research purposes only. US 7317131 and 
US 7579295.

P

P

Ph

Ph
Ph

Ph N

N

Ru

Cl
H H

H H

Ph

MeCl

100mg
500mg

 
44-021044-0210 Dichloro[(R)-(+)-2,2’-bis(diphenyl

phosphino)-1,1’-binaphthyl][(2R)-(-)-
1,1-bis(4-methoxyphenyl)-3-methyl-
1,2-butanediamine]ruthenium(II) 
dichloromethane adduct, min. 97% 
(329735‑86‑6) 
C63H58Cl2N2O2P2Ru; FW: 1109.10; 
white to pale yellow pwdr.; m.p. >100° dec. 
air sensitive, (store cold)

P

P
Ru

Cl

Cl

C

CN

N
CH(CH3)2

H H

H H

OCH3

OCH3

H

10mg
50mg

250mg

Technical Note:
1.	 The NOYORI catalysts are a ruthenium-based system containing a phosphine and 1,2-diamine ligand.  The 

catalysts are used in the highly-efficient, enantio and diastereoselective hydrogenation of simple ketones, 
usually under the mild conditions of room temperature and 1-10 atm of hydrogen pressure.

44-0265
(continued)

Dichlorobis[2-(di-i-propylphosphino)ethylamine]ruthenium(II), min. 97% (1092372‑90‑1) 
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RUTHENIUM (Compounds)

MeO MeHO

Polymer-bound 
or solution Ref. (1)

N

N

N
H

H
N

H2, [Ru], 
t-BuOK

Ref. (2,3)

Ar R

OH

Ar R

OH

Ref. (4)

References:
1.	 J. Org. Chem., 1996, 61, 4872
2.	 Angew. Chem.  Int. Ed., 2001, 40, 40 (review article).
3.	 J. Am. Chem. Soc., 1998, 120, 13529.
4.	 Angew. Chem. Int. Ed., 1999, 38, 495.

 
44-021144-0211 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(2S)-(+)-

1,1-bis(4-methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) 
dichloromethane adduct, min. 97% (212143‑24‑3) 
C63H58Cl2N2O2P2Ru; FW: 1109.10; white to pale yellow pwdr.; m.p. >100° dec. 
air sensitive, (store cold)

	 10mg
	 50mg
	 250mg

Technical Note:
1.	 See 44-0210 (page 264)

 
44-092544-0925 Dichloro[(S)-(-)-2,2’-

bis(diphenylphosphino)-1,1’-binaphthyl]
[(S)-(-)-2-(α-(t-butyl)methanamine)-1H-
benzimidazole]ruthenium(II), min. 95% 
C56H49Cl2N3P2Ru; FW: 997.93; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for 
research purposes only. PCT/CN2008/073648, 
CN 200810038929.  Enantiotech BIMAH Ru 
BINAP Catalyst Kit component.

P

P
Ru

Ph
Ph

Ph
Ph Cl

Cl NN H

N tBu

H H
100mg
500mg

Technical Note:
1.	 Efficient ruthenium catalyst for the hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 
44-022044-0220 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-

1,1’-binaphthyl][(1R,2R)-(+)-1,2-diphenyl
ethylenediamine]ruthenium(II), min. 90% 
(212143‑23‑2) 
C58H48Cl2N2P2Ru; FW: 1006.96; 
white to pale yellow pwdr.; m.p. >100° dec. 
air sensitive, (store cold)

P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

Ph

Ph

Cl

10mg
50mg

250mg

44-0210
(continued)

Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(2R)-(-)-1,1-bis(4-methoxy
phenyl)-3-methyl-1,2-butanediamine]ruthenium(II) dichloromethane adduct, min. 97% 
(329735‑86‑6) 
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RUTHENIUM (Compounds)

Technical Notes:
1.	 See 44-0210 .
2.	 Sequential asymmetric hydrogenation reactions with solution or polymer-bound BINAP/Diamine complexes.
3.	 Asymmetic hydrogenation of imines.
4.	 Catalysts for deracemization of benzylic alcohols.

MeO MeHO

Polymer-bound 
or solution

Tech. Note (2)
Ref. (1,2)

N

N

N
H

H
N

H2, [Ru], 
t-BuOK Tech. Note (3)

Ref. (3)

Ar R

OH

Ar R

OH Tech. Note (4)
Ref. (4)

References:
1.	 Angew Chem. Int. Ed., 2001, 40, 40, review
2.	 Adv. Synth. Catal., 2001, 343, 369
3.	 Adv. Synth. Catal., 2003, 345, 195
4.	 Chem. Commun., 2007, 2608

 
44-022144-0221 Dichloro[(R)-(+)-2,2’-

bis(diphenylphosphino)-1,1’-binaphthyl]
[(1S,2S)-(-)-1,2-diphenylethylenediamine]
ruthenium(II), min. 90% (212210‑87‑2) 
C58H48Cl2N2P2Ru; FW: 1006.96; 
white to pale yellow pwdr.; m.p. >100° dec. 
air sensitive, (store cold)

P

P

Ph

Ph
Ph

Ph

N

N

Ru

Cl

H H

H H

Ph

Ph

Cl

10mg
50mg

250mg

Technical Note:
1.	 The NOYORI catalysts are a ruthenium-based system containing a phosphine and 1,2-diamine ligand.  The 

catalysts are used in the highly-efficient, enantio and diastereoselective hydrogenation of simple ketones, 
usually under the mild conditions of room temperature and 1-10 atm of hydrogen pressure. 

O OH

H2

Ru cat

(R,S) (1R,2S)

Ref. (1)

M

O

R' M
C
OH

R'H2

R

*
Ru cat

M =              ,               , R' = -CH3, -C2H5

Ref. (2,3)

O OH
H2+

Ru cat

KOH (0.8% mol%)
      2-propanol

Ref. (4)

References:
1.	 J. Org. Chem., 1996, 61, 4872
2.	 Angew. Chem. Int. Ed., 2001, 40, 40, review, article
3.	 J. Am. Chem. Soc., 1998, 120, 13529
4.	 Angew. Chem. Int. Ed., 1999, 38, 495

 

44-0220
(continued)

Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(1R,2R)-(+)-1,2-diphenyl
ethylenediamine]ruthenium(II), min. 90% (212143‑23‑2) 
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RUTHENIUM (Compounds)
44-022244-0222 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]

[(1R,2R)-(+)-1,2-diphenylethylenediamine]ruthenium(II), min. 98% 
(329735‑87‑7) 
C58H48Cl2N2P2Ru; FW: 1006.96; white to pale yellow pwdr.; m.p. >100° dec. 
air sensitive, (store cold)

	 10mg
	 50mg
	 250mg

Technical Note:
1.	 See 44-0221 (page 266)

 
44-022344-0223 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]

[(1S,2S)-(-)-1,2-diphenylethylenediamine]ruthenium(II), min. 98% 
(329736‑05‑2) 
C58H48Cl2N2P2Ru; FW: 1006.96; white to pale yellow pwdr.; m.p. >100° dec. 
air sensitive, (store cold)

	 10mg
	 50mg
	 250mg

Technical Note:
1.	 See 44-0221 (page 266)

 
44-091044-0910 Dichloro[(R)-(+)-2,2’-

bis(diphenylphosphino)-
1,1’-binaphthyl]
[(S)-(+)-2-(α-methylmethanamine)-1H-
benzimidazole]ruthenium(II), min. 95% 
C53H43Cl2N3P2Ru; FW: 955.85; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech 
for research purposes only. 
PCT/CN2008/073648, CN 200810038929.  
Enantiotech BIMAH Ru BINAP Catalyst 
Kit component.

P

P
Ru

Ph
Ph

Ph
Ph Cl

Cl NN H

N Me

H H
100mg
500mg

Technical Note:
1.	 Efficient ruthenium catalyst for asymmetric hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 
44-090544-0905 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]

[(S)-(-)-2-(α-methylmethanamine)-1H-benzimidazole]ruthenium(II), 
min. 95% (1443051‑87‑3) 
C53H43Cl2N3P2Ru; FW: 955.85; yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for research purposes 
only. PCT/CN2008/073648,  CN 200810038929.  Enantiotech BIMAH Ru 
BINAP Catalyst Kit component.

	 100mg
	 500mg

Technical Note:
1.	 See 44-0910 (page 267)

 
44-092044-0920 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)

-1,1’-binaphthyl][(R)-(+)-2-(α-(i-propyl)
methanamine)-1H-benzimidazole]
ruthenium(II), min. 95% 
C55H47Cl2N3P2Ru; FW: 983.90; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for 
research purposes only. PCT/CN2008/073648, 
CN 200810038929.  Enantiotech BIMAH Ru 
BINAP Catalyst Kit component.

100mg
500mg

Technical Note:
1.	 See 44-0910 (page 267)

 

P

P
Ru

Ph
Ph

Ph
Ph Cl

Cl NN H

N iPr

H H
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RUTHENIUM (Compounds)
44-091544-0915 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl][(S)-(-)-2-(α-

(i-propyl)methanamine)-1H-benzimidazole]ruthenium(II), min. 95% 
C55H47Cl2N3P2Ru; FW: 983.90; yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for research purposes only. 
PCT/CN2008/073648,  CN 200810038929.  Enantiotech BIMAH Ru BINAP 
Catalyst Kit component.

	 100mg
	 500mg

Technical Note:
1.	 See 44-0910 (page 267)

 
44-024844-0248 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1, 1’-

binaphthyl]ruthenium(II), min. 95% (132071‑87‑5) 
[RuCl2(C44H32P2)]·; FW: 794.67; orange pwdr. 
air sensitive

	 100mg
	 500mg
	 2g

Technical Notes:
1.	 Enantioselective catalyst for the asymmetric hydrogenation of 

α,β-unsaturated olefins.
2.	 Efficient catalyst for the asymmetric reduction of carbonyl 

groups, such as β-ketoesters.

MeO

CO2H

MeO

CO2H
[RuCl2(S-BINAP)]n

NEt3, H2 (150 atms)
Tech. Note (1)
Ref. (1)

R

O O

OR' R

O

OR'

OH[RuCl2(S-BINAP)]n

NEt3, H2 (150 atms)

Tech. Note (2)
Ref. (2)

References:
1.	 A.S.C. Chan and S.A. Laneman, U.S. Patent 5,198,561.
2.	 Tetrahedron Asymmetry, 1997, 8, 20, 3327

 
44-024944-0249 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]ruthenium(II), 

min. 95% (134524‑84‑8) 
[RuCl2(C44H32P2)]·; FW: 794.67; orange pwdr. 
air sensitive

	 100mg
	 500mg
	 2g

Technical Note:
1.	 See 44-0248 (page 268)

 
44-231044-2310 Dichloro[1,1’-bis(diphenylphosphino)ferrocene]

(2-aminomethylpyridine)ruthenium(II) 
RuCl2(AMPY)(DPPF) (1287255‑62‑2) 
C40H36Cl2FeN2P2Ru; FW: 834.49; yellow pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research 
purposes only.

250mg
1g

Technical Note:
1.	 Efficient catalyst used in the dehydrogenation of alcohols to ketones.

OH

C

R R'

O

C

R R'

KOtBu, cat.

tBuOH
H2+

H

Tech. Note (1)
Ref. (1)

References:
1.	 Chem. Eur. J., 2011, 17(12), 3474.

 
44-097544-0975 Dichloro[(4S,5S)-(+)-4,5-bis(diphenyl-

phosphinomethyl)-2,2-dimethyl-1,3-
dioxolane][(S)-(-)-2-(i-butyl)methanamine)-
1H-benzimidazole]ruthenium(II), min. 95% 
(1574321‑76‑8) 
C43H48Cl2N3O2P2Ru; FW: 873.79; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for 
research purposes only. PCT/CN2008/073648,  CN 200810038929.   
Enantiotech BIMAH Ru DIOP Catalyst Kit component.

100mg
500mg

P

P

Ph

Ph
Ph

Ph

Ru
Cl

Cl

Fe

P

P

Ru

Cl

Cl N

N
H HPh

Ph Ph

Ph

P

P
Ru

Cl

Cl NN H

N iBu

H H

O

O

Me

Me

H

H
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RUTHENIUM (Compounds)

Technical Note:
1.	 Efficient ruthenium catalyst for asymmetric hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 
44-098044-0980 Dichloro[(4S,5S)-(+)-4,5-bis(diphenyl-

phosphinomethyl)-2,2-dimethyl-1,3-
dioxolane][(S)-(-)-2-(t-butyl)methanamine)-
1H-benzimidazole]ruthenium(II), min. 97% 
(1443051‑98‑6) 
C43H48Cl2N3O2P2Ru; FW: 873.79; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for 
research purposes only. PCT/CN2008/073648,  CN 200810038929.   
Enantiotech BIMAH Ru DIOP Catalyst Kit component.

100mg
500mg

Technical Note:
1.	 Efficient ruthenium catalyst for asymmetric hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 
44-096044-0960 Dichloro[(4R,5R)-(-)-4,5-bis(diphenyl-

phosphinomethyl)-2,2-dimethyl-1,3-
dioxolane][(R)-(+)-2-(α-methylmethanamine)-
1H-benzimidazole]ruthenium(II), min. 95% 
(1280732‑29‑7) 
C40H43Cl2N3O2P2Ru; FW: 831.71; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for 
research purposes only. PCT/CN2008/073648,  CN 200810038929.   
Enantiotech BIMAH Ru DIOP Catalyst Kit component.

100mg
500mg

Technical Note:
1.	 Efficient ruthenium catalyst for asymmetric hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 

P

P
Ru

Cl

Cl NN H

N tBu

H H

O

O

Me

Me

H

H

P

P
Ru

Cl

Cl NN H

N Me

H H

O

O

Me

Me

H

H

44-0975
(continued)

Dichloro[(4S,5S)-(+)-4,5-bis(diphenyl-phosphinomethyl)-2,2-dimethyl-1,3-dioxolane][(S)-(-)-
2-(i-butyl)methanamine)-1H-benzimidazole]ruthenium(II), min. 95% (1574321‑76‑8) 
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RUTHENIUM (Compounds)
44-095544-0955 Dichloro[(4S,5S)-(+)-4,5-bis(diphenylphosphinomethyl)-2,2-dimethyl-1,3-dioxol-

ane][(S)-(-)-2-(α-methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 98% 
(1280730‑21‑3) 
C40H43Cl2N3O2P2Ru; FW: 831.71; yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for research purposes only. 
PCT/CN2008/073648,  CN 200810038929.  
Enantiotech BIMAH Ru DIOP Catalyst Kit component.

100mg
500mg

Technical Note:
1.	 See 44-0960 (page 269)

 
44-097044-0970 Dichloro[(4R,5R)-(-)-4,5-bis(diphenyl-

phosphinomethyl)-2,2-dimethyl-
1,3-dioxolane][(R)-(+)-2-(i-propyl)
methanamine)-1H-benzimidazole]
ruthenium(II), min. 95% 
C42H47Cl2N3O2P2Ru; FW: 859.76; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech 
for research purposes only. PCT/CN2008/073648,  CN 200810038929.   
Enantiotech BIMAH Ru DIOP Catalyst Kit component.

100mg
500mg

Technical Note:
1.	 Efficient ruthenium catalyst for the hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 
44-096544-0965 Dichloro[(4S,5S)-(+)-4,5-bis(diphenyphosphinomethyl)-2,2-dimethyl-1,3-dioxol-

ane][(S)-(-)-2-(i-propyl)methanamine)-1H-benzimidazole]ruthenium(II), min. 95% 
(1443051‑97‑5) 
C42H47Cl2N3O2P2Ru; FW: 859.76; yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for research purposes only. 
PCT/CN2008/073648,  CN 200810038929.   Enantiotech BIMAH Ru DIOP Catalyst 
Kit component.

100mg
500mg

Technical Note:
1.	 See 44-0970 (page 270)

 
44-079744-0797

a

Dichloro(1,3-Bis(2,6-di-i-propylphenyl)-4-((4-ethyl-
4-methylpiperzain-1-ium-1-yl)methyl)imidazolidin-
2-ylidene)(2-isopropoxybenzylidene)ruthenium(II) 
hexafluorophosphate FixCat PF6 
C45H67Cl2F6N4OPRu; FW: 996.98; green pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, Inc. 
U.S. Patent 61/603,790 PCT/EP2013/053967.  Store at 
2-8°C under inert atmosphere. Catalyst may be weighed 
in air.

N N

Ru

iPr

iPriPr

iPr

Cl
O

iPr

N

N
Et Me+

PF6
-

Cl

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Rafał Gawin, Anna Kozakiewicz, Piotr A. Gunka, Paweł Dabrowski, and Krzysztof Skowerski, Angew. Chem.
        2017, 129, 1001 –1006.
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RUTHENIUM (Compounds)
44-231444-2314 Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)

-1,1’-binaphthyl](2-aminomethylpyridine)
ruthenium(II) RuCl2(AMPY)[(R)Tol-Binap] 
(858116‑31‑1) 
C54H48Cl2N2P2Ru; FW: 958.89; yellow pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research 
purposes only.

250mg
1g

Technical Note:
1.	 Efficient catalyst used in the asymmetric hydrogenation of tert-alkyl ketones

O

C

(H3C)3C R

H2, cat.

ethanol

OH

C

(H3C)3C R

H

up to 100,000 TON
     up to 98% ee

Tech. Note (1)
Ref. (1)

References:
1.	 J. Am. Chem. Soc., 2005, 127, 8288

 
44-231544-2315 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]

(2-aminomethylpyridine)ruthenium(II) RuCl2(AMPY)[(S)-Tol-Binap] (857678‑55‑8) 
C54H48Cl2N2P2Ru; FW: 958.89; yellow pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research purposes only.

250mg
1g

Technical Note:
1.	 See 44-2314 (page 271)

 
44-095044-0950 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)

-1,1’-binaphthyl][(S)-(-)-2-(α-(t-butyl) 
methanamine)-1H-benzimidazole]
ruthenium(II), min. 97% 
C60H57Cl2N3P2Ru; FW: 1054.04; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for 
research purposes only. 
PCT/CN2008/073648,  CN 200810038929.  
Enantiotech BIMAH Ru Tol-BINAP Catalyst Kit component.

100mg
500mg

Technical Note:
1.	 Efficient ruthenium catalyst for asymmetric hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 
44-093544-0935 Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)

-1,1’-binaphthyl][(R)-(+)-2-(α-methylmeth-
anamine)-1H-benzimidazole]ruthenium(II), 
min. 95% 
C57H51Cl2N3P2Ru; FW: 1011.96; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for 
research purposes only. 
PCT/CN2008/073648,  CN 200810038929.  
Enantiotech BIMAH Ru Tol-BINAP Catalyst Kit component.

100mg
500mg

P

Me

Me

P

Me

Me
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Cl

Cl N

N
H H

P

Me
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P

Me
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Cl NN H

N tBu

H H

P

Me
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RUTHENIUM (Compounds)

Technical Note:
1.	 Efficient ruthenium catalyst for the hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 
44-093044-0930 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]

[(S)-(-)-2-(α-methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 97% 
C57H51Cl2N3P2Ru; FW: 1011.96; yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for research purposes only. 
PCT/CN2008/073648,  CN 200810038929.  
Enantiotech BIMAH Ru Tol-BINAP Catalyst Kit component.

	 100mg
	 500mg

Technical Note:
1.	 See 44-0935 (page 271)

 
44-094544-0945 Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)

-1,1’-binaphthyl][(R)-(+)-2-(α-(i-propyl) 
methanamine)-1H-benzimidazole]
ruthenium(II), min. 95% 
C59H55Cl2N3P2Ru; FW: 1040.01; 
yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for 
research purposes only. PCT/CN2008/073648,  
CN 200810038929.  Enantiotech BIMAH Ru Tol-BINAP Catalyst Kit component.

100mg
500mg

Technical Note:
1.	 Efficient ruthenium catalyst for asymmetric hydrogenation of aryl ketones.

O

R

OH

R

Ru catalyst, H2 (8 atms)

KO-t-Bu, solvent, 25°C

Tech. Note (1)
Ref. (1,2)

References:
1.	 Adv. Synth. Catal., 2011, 353, 495
2.	 Org. Lett., 2009, 11, 907

 
44-094044-0940 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl][(S)-(-)-2-(α-(i-

propyl) methanamine)-1H-benzimidazole]ruthenium(II), min. 95% 
C59H55Cl2N3P2Ru; FW: 1040.01; yellow‑brown pwdr. 
air sensitive 
Note: Sold under license from Enantiotech for research purposes only. 
PCT/CN2008/073648,  CN 200810038929.  
Enantiotech BIMAH Ru Tol-BINAP Catalyst Kit component.

	 100mg
	 500mg

Technical Note:
1.	 See 44-0945 (page 272)
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Me
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Me

Me
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Cl NN H

N iPr

H H

44-0935
(continued)

Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl][(R)-(+)-2-(α-
methylmethanamine)-1H-benzimidazole]ruthenium(II), min. 95% 
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RUTHENIUM (Compounds)
44-021444-0214 Dichloro{(R)-(+)-5,5’-bis[di(3,5

-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}[(2R)-(-)-1,1-bis(4-
methoxyphenyl)-3-methyl-1,2-
butanediamine]ruthenium(II) 
RuCl2[(R)-dm-segphos®]
[(R)-daipen] (944450‑43‑5) 
C65H70Cl2N2O6P2Ru; FW: 1209.18; 
yellow pwdr. 
air sensitive 
Note: Manufactured under license 
of Takasago patent.  Takasago SEGPHOS® Ru Catalyst Kit component.

250mg
1g
5g

Technical Notes:
1.	 Biaryl bisphosphine ligand with narrow  dihedral angle. The DM-SEGPHOS ligand, as the ruthenium 

complex, gives superior enantioselectivity and diastereoselectivity in the asymmetric hydrogenation of 
α-substituted-β-ketoesters. See 15-0066.

2.	 Ruthenium catalyzed enantioselective synthesis of β amino acids by hydrogenation.
3.	 Ruthenium catalyzed asymmetric hydrogenation of 3-quinuclidinone. See 44-0098 for Ru catalyst.

OCH3

OO

OCH3

ONH20.1 mol% [RuCl2(p-cymene)]2
0.2 mol% L, NH4OAc, dioxane,
H2 30 atm. 85°, 8 h

87%, 94% ee

Tech. Note (2)
Ref. (1)

+ H2
IPA/t-BuOK  
30 Atm, 30° 15 hr

0.1% (LRuCyCl)+Cl-,
 0.4% (R)-DAIPEN

N

O

N

OH

99%, 91% ee

Tech. Note (3)
Ref. (2)

References:
1.	 WIPO Pat. WO2005028419
2.	 U.S. Pat. App. 2006047122.

 
44-021544-0215 Dichloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}

[(2S)-(+)-1,1-bis(4-methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) 
RuCl2[(S)-dm-segphos®][(S)-daipen] (944450‑44‑6) 
C65H70Cl2N2O6P2Ru; FW: 1209.18; yellow pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago SEGPHOS® Ru 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0214 (page 273)

 
44-022844-0228 Dichloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]

-4,4’-bi-1,3-benzodioxole}[(1R,2R)-(+)-1,2-
diphenylethylenediamine]ruthenium(II) 
RuCl2[(R)-dm-segphos®][(R,R)-dpen] 
(944450‑45‑7) 
C60H60Cl2N2O4P2Ru; FW: 1075.04; yellow pwdr. 
air sensitive 
Note: Manufactured under license of Takasago 
patent.  Takasago SEGPHOS® Ru Catalyst Kit 
component.

250mg
1g
5g

Technical Notes:
1.	 Biaryl bisphosphine ligand with narrow  dihedral angle. The DM-SEGPHOS ligand, as the ruthenium 

complex, gives superior enantioselectivity and diastereoselectivity in the asymmetric hydrogenation of 
α-substituted-β-ketoesters. See 15-0066 .

2.	 Ruthenium catalyzed enantioselective synthesis of β amino acids by hydrogenation.
3.	 Ruthenium catalyzed asymmetric hydrogenation of 3-quinuclidinone. See 44-0098 for Ru catalyst.

OCH3

OO

OCH3

ONH2
0.1 mol% Ruthenium complex
0.2 mol% L, NH4OAc, dioxane,
H2 30 atm. 85° C, 8 hr

87%, 94% ee

Tech. Note (2)
Ref. (1)
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RUTHENIUM (Compounds)

+ H2
IPA/t-BuOK  
30 Atm, 30° C 15 hr

0.1% (LRuCyCl)+Cl-,
 0.4% (R)-DAIPEN

N

O

N

OH

99%, 91% ee

Tech. Note (3)
Ref. (2)

References:
1.	 WIPO Pat. WO2005028419
2.	 U.S. Pat. App. 2006047122.

 
44-022944-0229 Dichloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}

[(1S,2S)-(-)-1,2-diphenylethylenediamine]ruthenium(II) 
RuCl2[(S)-dm-segphos®][(S,S)-dpen] (944450‑46‑8) 
C60H60Cl2N2O4P2Ru; FW: 1075.04; yellow pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago SEGPHOS® Ru 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0228 (page 273)

 
44-021244-0212 Dichloro{(R)-(+)-2,2’-bis[di(3,5-

xylyl)phosphino]-1,1’-
binaphthyl}[(2R)-(-)-1,1-bis(4-
methoxyphenyl)-3-methyl-1,2-
butanediamine]ruthenium(II) 
RuCl2[(R)-xylbinap][(R)-daipen] 
(220114‑32‑9) 
C71H74Cl2N2O2P2Ru; FW: 1221.28; 
yellow to dark brown or green solid 
air sensitive 
Note: Manufactured under license 
of Takasago patent.  Takasago BINAP Ru Diamine Catalyst Kit component.

250mg
1g
5g

Technical Notes:
1.	 Highly active catalyst for hydrogenation of simple ketones giving high enantioselectivity when sterically 

unsymmetrical ketones such as acetophenone, heteroaryl ketones, benzophenones, cyclopropyl ketones, 
and cyclohexyl ketones are substrates. Ee’s are enhanced with XylBINAP relative to BINAP. The otherwise 
poorly bonded ketone is held in the transition state by hydrogen bonding to the protic bidentate amine.

2.	 Carbonyl groups are selectively reduced even when olefins exist in the same molecule.
3.	 In the presence of strong base, and catalyst, simple ketones, having substituents at the α-position, may 

be induced to undergo dynamic kinectic resolution during their hydrogenation to produce two chiral carbon 
centers in high yield.

O

Ph
+ H2

8 atm, rt 60 hr

0.001 mol% (S,S)-cat., 
IPA, KOC(CH3)3

Ph

OH

97%, 99% ee

Tech. Note (1)
Ref. (1-4)

O

+ H2
8 atm, rt 15 hr

0.001 mol% (S,S)-cat., 
IPA, K2CO3

98%, 97% ee

OH

Tech. Note (2)
Ref. (4)

H2 8 Atm, rt 5 hr

0.30 mol% (R,S)cat.,
KOH, i-PrOH

98%, 82% ee

O

NHCO2C(CH3)3

OH

NHCO2C(CH3)3
Tech. Note (3)
Ref. (5)

References:
1.	 Angew Chem. Int. Ed., 2001, 40, 40, review, article
2.	 Org. Lett., 2000, 2, 1749
3.	 Org. Lett., 2000, 2, 659
4.	 J. Am. Chem. Soc., 1998, 120, 13529
5.	 J. Am. Chem. Soc., 2000, 122, 6510
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44-0228
(continued)

Dichloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}[(1R,2R)-(+)-1,2-di-
phenylethylenediamine]ruthenium(II) RuCl2[(R)-dm-segphos®][(R,R)-dpen] (944450‑45‑7) 
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RUTHENIUM (Compounds)
44-021344-0213 Dichloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}[(2S)-(+)-1,1-

bis(4-methoxyphenyl)-3-methyl-1,2-butanediamine]ruthenium(II) 
RuCl2[(S)-xylbinap][(S)-daipen] (220114‑01‑2) 
C71H74Cl2N2O2P2Ru; FW: 1221.28; orange pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP Ru Diamine 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0212 (page 274)

 
44-022644-0226 Dichloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]

-1,1’-binaphthyl}[(1R,2R)-(+)-1,2-
diphenylethylenediamine]ruthenium(II) 
RuCl2[(R)-xylbinap][(R,R)-dpen] (220114‑38‑5) 
C66H64Cl2N2P2Ru; FW: 1119.15; yellow pwdr. 
air sensitive 
Note: Manufactured under license of Takasago 
patent.  Takasago BINAP Ru Diamine Catalyst 
Kit component.

250mg
1g
5g

Technical Notes:
1.	 See 44-0210.
2.	 Sequential asymmetric hydrogenation reactions with solution or polymer-bound BINAP/Diamine complexes.
3.	 Asymmetic hydrogenation of imines.
4.	 Catalysts for deracemization of benzylic alcohols.

MeO MeHO

Polymer-bound 
or solution

Tech. Note (2)
Ref. (1,2)

N

N

N
H

H
N

H2, [Ru], 
t-BuOK Tech. Note (3)

Ref. (3)

Ar R

OH

Ar R

OH Tech. Note (4)
Ref. (4)

References:
1.	 Angew. Chem. Int. Ed., 2001, 40, 40 (review)
2.	 Adv. Synth. Catal., 2001, 343, 369.
3.	 Adv. Synth. Catal., 2003, 345, 195.
4.	 Chem. Commun., 2007, 2608.

 
44-022444-0224 Dichloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}[(1S,2S)-(-)-1,2-di-

phenylethylenediamine]ruthenium(II) RuCl2[(S)-xylbinap][(S,S)-dpen] (220114‑03‑4) 
C66H64Cl2N2P2Ru; FW: 1119.15; yellow pwdr. 
air sensitive 
Note: Manufactured under license of Takasago patent.  
Takasago BINAP Ru Diamine Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0226 (page 275)
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RUTHENIUM (Compounds)
44-038044-0380 Dichloro[(R)-(-)-4,12-bis(di(3,5-xylyl)

phosphino)-[2.2]-paracyclophane]
[(1S,2S)-(-)-1,2-diphenylethylenediamine]
ruthenium(II), min. 95% (325150‑57‑0) 
RuCl2[C48H50P2][C14H16N2]; FW: 1073.12; 
cream colored pwdr. 
air sensitive 
Note: *Limited quantities available*  
Sold in collaboration with Chirotech for 
research purposes only.  
US Patent nos. 5874629 and 6486337.

10mg
50mg

Technical Notes:
1.	 The Noyori [(diphosphine) RuCl2 (diamine)] catalysts 

containing the chiral ligand Xylyl-Phanephos display 
exceptional activity and enantioselectivity in the 
asymmetric hydrogenation of a wide range of aromatic, heteroaromatic and α,β-unsaturated ketones.

2.	 Reactions are performed under mild conditions at room temperature and typically at low H2 pressures of 
2-10 bar.  High substrate concentrations of up to 40% w/v are tolerated.

3.	 Molar substrate/catalyst ratios of up to 100,000/1 are achieved with excellent reactivity and enantioselectivity 
using commercial grade substrates and solvents.

O
X

OH
X([Xyl-Phanephos)RuCl2(DPEN)]

t-BuOK, i-PrOH, H2, RT

X = p-CF3, p-Br, p-F, p-OMe, m-CF3
      o-CF3, o-CH3, o-Br, o-OMe, p-NH2

N

Et

OH OH OH

n-Bu

OH OH

S O O

97% ee 94% ee 98% ee 96% ee 98% ee

98-99% ee 78-99% ee 96-98% ee 96% ee 97% ee

Fe

92%ee

O

Ar
Ar =

Other Examples

References:
1.	 Org. Lett., 2000, 2, 4173
2.	 Burk, M.J.; Hems, W.; Zanotti-Gerosa, A. PCT WO/0174829 A1, 2001
3.	 Org. Proc. Res. Dev., 2003, 7, 89

 
44-038144-0381 Dichloro[(S)-(+)-4,12-bis(di(3,5-xylyl)phosphino)-[2.2]-paracyclophane][(1R,2R)-

(+)-1,2-diphenylethylenediamine]ruthenium(II), min. 95% (364795‑64‑2) 
RuCl2[C48H50P2][C14H16N2]; FW: 1073.12; cream colored pwdr. 
air sensitive 
Note: ** Limited quantities available **  Sold in collaboration with Chirotech for 
research purposes only.  US Patent nos. 5874629 and 6486337.

10mg
50mg

Technical Note:
1.	 See 44-0380 (page 276)
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RUTHENIUM (Compounds)
44-064544-0645 Dichlorobis(µ-methanethioato)

bis(pentamethylcyclopentadienyl)
diruthenium(III), 99% (minimum 90% 
syn isomer) (216064‑20‑9) 
C22H36Cl2Ru2S2; FW: 637.70; black xtl.

100mg
500mg

2g

Technical Notes:
1.	 Ruthenium-catalyzed vinylic substitution reactions.
2.	 Ruthenium-catalyzed oxypropargylation of alkenes.

OH

+
Ru cat.

   rt, 30 min
ClCH2CH2Cl

Ar O O

RR

n

O O

RR

n

Ar

isomer ratio(E/Z)
        >99/<1

Tech. Note (1)
Ref. (1)

Ph

OH

+ EtOH

EtO
Ph

Ph
OEt

3 mole% Ru cat.

0°C, 2 h
+

Tech. Note (2)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2008, 130, 2908.
2.	 Organometallics, 2009, 28, 48.

 
44-076044-0760

a

Dichloro(1,3-bis(2,4,6-trimethylphenyl)imidaz-
olidin-2-ylidene){2-[(ethoxy-2-oxoethylidene)
amino]benzylidene}ruthenium(II) HeatMet 
C32H37Cl2N3O2Ru; FW: 667.63; dark purple xtls. 
(store cold) 
Note: Sold in collaboration with Apeiron Synthesis, Inc. 
U.S. Patent 14/443,034; PCT/IN2013/002543.

100mg
500mg

Technical Note:
1.	 HeatMet catalyst is a highly efficient latent catalyst, 

requiring thermal activation to in initiate catalytic activity.  
Its characteristics are especially suitable to mold polymerization of reactive monomers such as 
dicyclopentadiene (DCPD).  The product is soluble in toluene and dichloromethane.

HeatMet Tech. Note (1)
Ref. (1)

References:
1.	 ChemSus Chem., 2015, 8, 4139.

 
44-043044-0430 Dichloro(p-cymene)tricyclo

hexylphosphineruthenium(II), min. 97% (145381‑23‑3) 
RuCl2(C10H14)P(C6H11)3; FW: 586.62; orange pwdr.

250mg
1g

Technical Notes:
1.	 Noels metathesis catalyst component with (trimethylsilyl)diazomethane 

for ring opening polymerization reactions (Ref. 1,2).
2.	 Catalyst for the controlled atom transfer radical polymerization of 

acrylates (Ref. 3).
References:

1.	 Macromolecules, 1997, 30, 3127
2.	 Adv. Synth. & Cat., 2007, 349, 1587
3.	 Angew. Chem., Int. Ed., 1999, 38, 538
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RUTHENIUM (Compounds)
44-043344-0433 Dichloro(p-cymene)triphenylphosphineruthenium(II) 

dichloromethane adduct, min. 98% (52490‑94‑5) 
C28H29Cl2PRu·CH2Cl2; FW: 568.48 (653.41); 
orange to red pwdr.

250mg
1g
5g

Technical Notes:
1.	 Ruthenium catalyst used for the hydrogenation of carbon dioxide. 
2.	 Ruthenium catalyst used for a selective monoarylation reaction in water.

CO2 + H2
ruthenium catalyst

KHCO3
HCOOH Tech. Note (1)

Ref. (1)

FG

Cl Y+

FG
Y

Tech. Note (2)
Ref. (2)

References:
1.	 Organometallics, 2013, 32, 6891
2.	 Green Chem., 2013, 15, 67

 
44-058044-0580 Dichloro[N1,N1-dimethyl-N2-[2-(phenylthio-κS)ethyl]-

1,2-ethanediamine-κN1,κN2](tricyclohexylphosphine)
ruthenium(II) (1839552‑39‑4) 
C30H53Cl2N2PRuS; FW: 676.77; brown pwdr. 
Note: U.S. Patent: PCT/US2015/034793.

Ru

ClN S

N PCy3Cl

H
Ph

Me Me

100mg

 
44-079244-0792

a

Dichloro(1,3-di-i-propylimidazolidin-2-ylidene)
{2-[(ethoxy-2-oxoethylidene)amino]benzylidene} 
ruthenium(II) HeatMet SIPr (2097273‑88‑4) 
C38H49Cl2N3O2Ru; FW: 751.79; dark violet pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, Inc. 
U.S. Patent 14/443,034.

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 ACS Catalysis, 2017, 7(6), 4115-4121.

 
44-017244-0172 Dichloro(2,6,10-dodecatriene-1,12-diyl)ruthenium(IV), 99% 

(12170‑97‑7) 
RuCl2(C12H18); FW: 334.24; orange xtl.; m.p. 192° (dec.)

250mg
1g

Technical Notes:
1.	 An efficient catalyst used for the isomerization of allylic alcohols into 

carbonyl compounds in organic or aqueous media.
2.	 An efficient catalyst used for the deprotection of N-allylic amines.

References:
1.	 Chemical Commun., 2004, 232.
2.	 Chemical Commun., 2005, 4086.

 
44-056544-0565 Dichloro[N-[2-(phenylthio-κS)ethyl]-[4-

morpholineethanamine-κNN1,κN1](tricyclohexylphosphine)
ruthenium(II) (1799787‑22‑6) 
C32H55Cl2N2OPRuS; FW: 718.81; brown pwdr. 
Note: U.S. Patent: PCT/US2015/034793.

Ru

ClN S

N PCy2Cl

H
Ph

O

100mg

 

Ru
ClCl

PPh3

iPrMe

N N

Ru

iPr

iPriPr

iPr

Cl
NO

Et

O

Cl

Ru

Cl

Cl
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RUTHENIUM (Compounds)
44-044244-0442 (+)-Dichloro[(4R)-4-(i-propyl)-2-{(R)-2-

(diphenylphosphino)ferrocenyl}oxazoline](triphenyl
phosphine)ruthenium(II) (1312582‑16‑3) 
RuCl2[(C6H5)3P](C28H28FeNOP); FW: 915.70; 
orange‑brown pwdr. 
Note: Sold in collaboration with Solvias for research 
purposes only.

Fe P

N

O
iPr

Ph

Ph Ru

Cl

Cl
PPh3

100mg
500mg

2g
10g

Technical Notes:
1.	 Catalyst used for the oxidative kinetic resolution of racemic alcohols.
2.	 Catalyst used for the extremely high enantioselective transfer hydrogenation of ketones and the oxidative 

kinetic resolution of alcohols.
3.	 Catalyst used for the asymmetric hydrosilylation of ketones and imine.

References:
1.	 J. Org. Chem., 2003, 68, 5875
2.	 Organometallics, 1999, 18, 2291
3.	 Organometallics, 1998, 17, 3420

 
44-044344-0443 (-)-Dichloro[(4S)-4-(i-propyl)-2-{(S)-2-(diphenylphosphino)ferrocenyl}

oxazoline](triphenylphosphine)ruthenium(II) (212133‑11‑4) 
RuCl2[(C6H5)3P](C28H28FeNOP); FW: 915.70; orange‑brown pwdr. 
Note: Sold in collaboration with Solvias for research purposes only.

	 100mg
	 500mg
	 2g
	 10g

Technical Note:
1.	 See 44-0442 (page 279)

 
44-057544-0575 Dichloro[rel-[N2(S)]-N1,N1-dimethyl-N2-[2-[(R)-

phenylthio-κS]ethyl]-1,2-ethanediamine-κNN1,κN2]
(triphenylphosphine)ruthenium(II), compd. with 
dichloromethane (1799787‑31‑7) 
C30H35Cl2N2PRuS·1CH2Cl2-; FW: 658.63; burgundy xtl. 
Note: U.S. Patent: PCT/US2015/034793.

Ru

ClN S

N PPh3Cl

H
Ph

CH2Cl2

Me Me

100mg

 
44-056044-0560 Dichloro[rel-[N(S)]-N-[2-[(R)-methylthio-κS]ethyl]-4-

morpholineethanamine-κNN4,κN4](triphenylphosphine)
ruthenium(II) (1799824‑01‑3) 
C27H35Cl2N2OPRuS; FW: 638.59; red xtl. 
Note: U.S. Patent: PCT/US2015/034793.

Ru

ClN S

N PPh3Cl

H
Me

O

	 100mg

 
44-055544-0555 Dichloro[rel-[N(R)]-N-[2-[(R)-(phenylmethyl)

thio-κS]ethyl]-4-morpholineethanamine-κNN4,κN4]
(triphenylphosphine)ruthenium(II), compd. with 
dichloromethane (1799787‑29‑3) 
C33H39Cl2N2OPRuS·0.5(CH2Cl2); FW: 799.62; red xtl. 
Note: U.S. Patent: PCT/US2015/034793.

Ru

ClN S

N PPh3Cl

H

O

Ph

CH2Cl2

50mg

 
44-055044-0550 Dichloro[rel-[N(S)-N-[2-[(R)-phenylthio-κS]ethyl]-4-

morpholineethanamine-κNN4,κN4](triphenylphosphine)
ruthenium(II) (1799787‑13‑5) 
C32H37Cl2N2OPRuS; FW: 700.66; pink pwdr. 
Note: U.S. Patent: PCT/US2015/034793.

Ru

ClN S

N PPh3Cl

H
Ph

O

	 100mg

 
44-057044-0570 Dichloro[rel-[N(S)]-N-[2-[(R)-phenylthio-κS]ethyl]-[1-

pyrrolidineethanamine-κNN1,κN1](triphenylphosphine)
ruthenium(II) (1799787‑20‑4) 
C32H37Cl2N2PRuS; FW: 684.67; pink pwdr. 
Note: U.S. Patent: PCT/US2015/034793.

Ru

ClN S

N PPh3Cl

H
Ph

	 100mg
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RUTHENIUM (Compounds)
44-038544-0385 Dichloro[(R)-(+)-2,2’,6,6’-tetramethoxy-

4,4’-bis(diphenylphosphino)-
3,3’-bipyridine][(1R,2R)-(+)-1,2-
diphenylethylenediamine]rutheni-
um(II), min. 95% (478308‑91‑7) 
RuCl2[C38H34N2O4P2][C14H16N2]; 
FW: 1028.90; yellow solid 
air sensitive 
Note: Sold in collaboration with 
Johnson Matthey for research 
purposes only.  US patent Application 
No US Patent 5 886 182, 1999 and 
patents arising therefrom.  PCT/JP96/03573.

100mg
500mg

Technical Note:
1.	 Effective catalyst for the highly enantioselective hydrogenation of a diverse range of simple aromatic ketones.

O

R

OH

R

   catalyst
(CH3)3COK

2-propanol, H2

* Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2002, 67, 7908.
2.	 Chem. Eur. J., 2003, 9, 2963.
2.	 Chem. Eur. J., 2003, 9, 2963.

 
44-038644-0386 Dichloro[(S)-(-)-2,2’,6,6’-tetramethoxy-4,4’-bis(diphenylphosphino)-3,3’-

bipyridine][(1S,2S)-(-)-1,2-diphenylethylenediamine]ruthenium(II), min. 95% 
(821793‑36‑6) 
RuCl2[C38H34N2O4P2][C14H16N2]; FW: 1028.90; yellow solid 
air sensitive 
Note: Sold in collaboration with Johnson Matthey for research purposes only.  
US patent Application No US Patent 5 886 182, 1999 and patents arising therefrom.  
PCT/JP96/03573.

100mg
500mg

Technical Note:
1.	 See 44-0385 (page 280)

 
44-039044-0390 Dichloro[(R)-(+)-2,2’,6,6’-tetramethoxy-4,4’-

bis(di(3,5-xylyl)phosphino)-3,3’-bipyridine]
[(1R,2R)-(+)-1,2-diphenylethylenediamine]
ruthenium(II), min. 95% (478308‑93‑9) 
RuCl2[C46H50N2O4P2][C14H16N2]; FW: 1141.11; 
yellow solid 
air sensitive 
Note: Sold in collaboration with Johnson 
Matthey for research purposes only.  US patent 
Application No US Patent 5 886 182, 1999 and 
patents arising therefrom.

100mg
500mg

Technical Note:
1.	 Effective catalyst for the highly enantioselective hydrogenation of a diverse range of simple aromatic ketones.

O

R

OH

R

   catalyst
(CH3)3COK

2-propanol, H2

* Tech. Note (1)
Ref. (1)

References:
1.	 J. Org. Chem., 2002, 67, 7908.
2.	 Chem. Eur. J., 2003, 9, 2963.

 
44-039144-0391 Dichloro[(S)-(-)-2,2’,6,6’-tetramethoxy-4,4’-bis(di(3,5-xylyl)phosphino)-3,3’-bi-

pyridine][(1S,2S)-(-)-1,2-diphenylethylenediamine]ruthenium(II), min. 95% 
(821793‑37‑7) 
RuCl2[C46H50N2O4P2][C14H16N2]; FW: 1141.11; yellow solid 
air sensitive 
Note: Sold in collaboration with Johnson Matthey for research purposes only.  
US patent Application No US Patent 5 886 182, 1999 and patents arising therefrom.

100mg
500mg

Technical Note:
1.	 See 44-0390 (page 280)

 

N

N

Ru

Cl

H H

H H
Ph

Cl Ph

N

N

PMeO

P

Ph

Ph

Ph

Ph

MeO

OMe

OMe

N

N

Ru

Cl

H H

H H
Ph

Cl Ph

N

N

PMeO

PMeO

OMe

OMe

Xyl
Xyl

Xyl
Xyl
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RUTHENIUM (Compounds)
44-046044-0460

a

Dihydrotetrakis(triphenylphosphine)ruthenium(II), 95% 
(19529‑00‑1) 
C72H62P4Ru; FW: 1152.23; yellow to green pwdr.; m.p. 181-183° 
air sensitive

250mg
1g

Technical Notes:
1.	 Catalyst for transfer hydrogenation of ketones with alcohols involving carbon-carbon bond formation.
2.	 Catalyst for oxidative cyclization of 2-aminobenzyl alcohol with ketones.
3.	 Amidation catalyst of alcohols or aldehydes with amines.
4.	 Stereoselective semireduction of internal alkynes to Z-olefins under transfer hydrogenation conditions.
5.	 Catalyst for synthesis of cyclic imides from nitriles and diols via hydrogen transfer mechanism.
6.	 Catalyst for direct hydrogenation of carboxylic acids using triphos-type ligands.

R

O
R' OH+

R

OH

R'

Ru Catalyst Tech. Note (1)
Ref. (1)

R

O
+

Ru Catalyst

NH2

OH

N R

Tech. Note (2)
Ref. (2)

Ru Catalyst

R1 H

O
H2N R2+

R1 N
H

R2

O

R1 OHor
Tech. Note (3)
Ref. (3)

Ru Catalyst
R1 R2

R1 R2
Tech. Note (4)
Ref. (4)

Ru Catalyst
R1 CN

HO
R2

R3HO
N

R2

R3

O

O

R1 +   2H2+
Tech. Note (5)
Ref. (5)

Ru Catalyst/N-(PR)3

R OH

O

R OH70 bar H2

Tech. Note (6)
Ref. (6)

References:
1.	 J. Org. Chem., 2001, 66, 9020.
2.	 Chem. Commun., 2001, 2576.
3.	 J. Org. Chem., 2010, 75, 3002.
4.	 Chem. Eur. J., 2010, 16, 12214.
5.	 Org. Lett., 2014, 16, 4404.
6.	 ChemSusChem., 2016, 9, 177.

 
44-052044-0520 Dimethylammonium dichlorotri(µ-chloro)bis{(R)-(+)-5,5’-bis[di(3,5-xylyl)

phosphino]-4,4’-bi-1,3-benzodioxole}diruthenate(II) 
[NH2Me2][{RuCl((R)-dm-segphos®)}2(µ-Cl)3] (935449‑46‑0) 
(CH3)2NH2

+[C92H88Cl5O8P4Ru2]-; FW: 1870.06; light brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under 
license of Takasago patent.  
Takasago SEGPHOS® Ru 
Catalyst Kit component.

250mg
1g
5g

Technical Notes:
1.	 Biaryl bisphosphine ligand with narrow  

dihedral angle. The DM-SEGPHOS ligand, 
as the ruthenium complex, gives superior enantioselectivity and diastereoselectivity in the asymmetric 
hydrogenation of α-substituted-β-ketoesters. See 15-0066.

2.	 Ruthenium catalyzed enantioselective synthesis of β amino acids by hydrogenation.
3.	 Ruthenium catalyzed asymmetric hydrogenation of 3-quinuclidinone. See 44-0098 for Ru catalyst.

P
Ph

Ph
Ph

4

Ru
H

H
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RUTHENIUM (Compounds)

OCH3

OO

OCH3

ONH20.1 mol% [RuCl2(p-cymene)]2
0.2 mol% L, NH4OAc, dioxane,
H2 30 atm. 85°, 8 h

87%, 94% ee

Tech. Note (2)
Ref. (1)

+ H2
IPA/t-BuOK  
30 Atm, 30° 15 hr

0.1% (LRuCyCl)+Cl-,
 0.4% (R)-DAIPEN

N

O

N

OH

99%, 91% ee

Tech. Note (3)
Ref. (2)

References:
1.	 WIPO Pat. WO2005028419
2.	 U.S. Pat. App. 2006047122.

 
44-052144-0521

a

Dimethylammonium dichlorotri(µ-chloro)bis{(S)-(-)-5,5’-bis[di(3,5-xylyl)
phosphino]-4,4’-bi-1,3-benzodioxole}diruthenate(II) 
[NH2Me2][{RuCl((S)-dm-segphos®)}2(µ-Cl)3] (944451‑14‑3) 
(CH3)2NH2

+[C92H88Cl5O8P4Ru2]-; FW: 1870.06; light brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago SEGPHOS® Ru 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0520 (page 281)

 
44-051444-0514 Dimethylammonium dichlorotri(µ-chloro)bis{(R)-(+)-2,2’-bis[di(3,5-xylyl)

phosphino]-1,1’-binaphthyl}diruthenate(II) [NH2Me2][{RuCl((R)-xylbinap)}2(µ-Cl)3] 
(944451‑08‑5) 
(CH3)2NH2

+[C104H96Cl5P4Ru2]- 
FW: 1894.26; red‑brown pwdr. 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under 
license of Takasago patent.  
Takasago BINAP Ru Dimer 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 Catalyst system for asymmetric hydrogenation.

References:
1.	 Eur. Pat. Appl. 1998, EP, 831099, A2, 19980325

 
44-051544-0515 Dimethylammonium dichlorotri(µ-chloro)bis{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphi-

no]-1,1’-binaphthyl}diruthenate(II) [NH2Me2][{RuCl((S)-xylbinap)}2(µ-Cl)3] (944451‑10‑9) 
(CH3)2NH2

+[C104H96Cl5P4Ru2]-; FW: 1894.26; red‑brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP Ru Dimer 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0514 (page 282)

 
44-051844-0518 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-5,5’-bis(diphenylphosphino)-

4,4’-bi-1,3-benzodioxole]diruthenate(II) [NH2Me2][{RuCl((R)-segphos®)}2(µ-Cl)3] 
(346457‑41‑8) 
(CH3)2NH2

+[C76H48Cl5O8P4Ru2]- 
FW: 1637.57; light brown pwdr. 
m.p. >100° dec. 
air sensitive 
Note: Manufactured under 
license of Takasago patent.  
Takasago SEGPHOS® Ru 
Catalyst Kit component.

250mg
1g
5g

44-0520
(continued)

Dimethylammonium dichlorotri(µ-chloro)bis{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-
1,3-benzodioxole}diruthenate(II) [NH2Me2][{RuCl((R)-dm-segphos®)}2(µ-Cl)3] (935449‑46‑0) 
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RUTHENIUM (Compounds)

Technical Notes:
1.	 Highly enantioselective, highly active catalyst for hydrogenation of functionalized ketones. The 

chlororuthenate salts show catalytic activity at relatively low temperature. See 15-0136 .
2.	 Catalyst for enantioselective hydrogenation of enamines.

Ru, H2

Ph

O
OEt

O
Ph

OH
OEt

O

Tech. Note (1)
Ref. (1)

N
H

Ar
R

CO2Me

N
H

Ar
R

CO2Me
Ru, H2 Tech. Note (2)

Ref. (2)

References:
1.	 Adv. Synth. Catal., 2001, 343, 264
2.	 U.S. Pat. App., 2006,122225

 
44-051944-0519 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-5,5’-bis(diphenylphosphino)-

4,4’-bi-1,3-benzodioxole]diruthenate(II) [NH2Me2][{RuCl((S)-segphos®)}2(µ-Cl)3] 
(488809‑34‑3) 
(CH3)2NH2

+[C76H48Cl5O8P4Ru2]-; FW: 1637.57; light brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago SEGPHOS® Ru 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0518 (page 282)

 
44-051044-0510 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-

1,1’-binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3] (199684‑47‑4) 
(CH3)2NH2

+[C88H64Cl5P4Ru2]-; FW: 1669.83; orange pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under 
license of Takasago patent.
Takasago BINAP Ru Dimer 
Catalyst Kit component.

250mg
1g
5g

Technical Notes:
1.	 (R)-BINAP or (R)-Tol-BINAP can 

be combined with dichloro(1,5-
cyclooctadiene)ruthenium to form 
precursors to NOYORI CATALYST SYSTEMS. These systems exhibit very high catalytic activity and 
enantioselectivity in the hydrogenation of a wide range of substrates. NOYORI CATALYST SYSTEMS have 
been shown to effect highly enantioselective hydrogenation of functionalized ketones where the substituents 
are dialkylamino, hydroxy, siloxy, carbonyl, ester, amide or thioester

2.	 Useful ligand in asymmetric Heck processes.
3.	 Ligand employed in palladium-catalyzed asymmetric arylation of ketones.
4.	 Ligand employed in rhodium-catalyzed 1,4-additions to enones.
5.	 Ligand employed in palladium-catalyzed hydroamination of styrene derivatives.
6.	 Ligand employed in silver-catalyzed asymmetric Sakuri-Hosomi allylation and Mukaiyama aldol reaction.
7.	 Ligand employed in rhodium-catalyzed kinetic resolution of enynes.
8.	 Ligand employed in asymmetric rhodium-catalyzed hydroboration of cyclopropenes.
9.	 Ligand employed in silver-catalyzed a-hydroxylation of stannyl enol ethers.
10.	 Ligand employed in palladium-catalyzed synthesis of chiral allenes.
11.	 Ligand for palladium-catalyzed enantioselective hetero Michael addition to form b-amino acid derivatives.
12.	 Ligand employed in rhodium-catalyzed asymmetric rearrangement of alkynyl alkenyl carbinols.
13.	 Ligand employed in rhodium-catalyzed 1,2-addition of aluminium organyl compounds to cyclic enones.
14.	 Ligand employed in iridium-catalyzed transfer hydrogenative allylation of benzylic alcohols.
15.	 Ligand employed in rhodium-catalyzed asymmetric C-Si bond formation by conjugate silyl transfer using a 

Si-B linkage.

MeO I

N
Me

O

Me

OTIPS

N

MeO
O

Me

Me CHO1. 10% Pd2(dba)3
     23% (S)-BINAP
     base, DMA

2. 3 N HCl

Tech. Note (2)
Ref. (5)

P

P

Ph

Ph
Ph

Ph

P

P

Ph

Ph
Ph

Ph

Ru

Cl

Ru

Cl

Cl

Cl

Cl

-1

Me2NH2
+

44-0518
(continued)

Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-5,5’-bis(diphenylphosphino)-4,4’-bi-
1,3-benzodioxole]diruthenate(II) [NH2Me2][{RuCl((R)-segphos®)}2(µ-Cl)3] (346457‑41‑8) 
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RUTHENIUM (Compounds)

ArNH2 +

CF3
F3C

Me

NHAr

10% [(R)-BINAP]Pd(OTf)2

80% yield
81% ee

Tech. Note (5)
Ref. (9)

tBu

OSi(OMe)3

Me + PhCHO tBu

O

Ph

OH

Me
*

*

AgOTf/BINAP
KF

18-crown-6
MeOH 84% yield

>99/1 syn/anti
97% ee

Tech. Note (6)
Ref. (10)

Si(OMe)3 + PhCHO

AgOTf/BINAP
KF

18-crown-6
MeOH

Ph

OH
*

Tech. Note (6)
Ref. (10)

Me

O

Me
OHMe

Me

O

Me
OHMe

O

Me

O
Me

+

99% ee 99% ee

[Rh(cod)Cl]2
BINAP

AgSbF6

racemic

Tech. Note (7)
Ref. (11)

96% yield, 94% ee

Me
CO2Me

O
B

O
H

Me
CO2Me

H
B

O O

*[Rh(cod)Cl]2/BINAP

THF, rt
+ Tech. Note (8)

Ref. (12)

OSnBu3

Ph O

O
O

N
H

Ph*

O
OH*+

AgClO4
BINAP

THF

CuSO4

MeOH

Tech. Note (9)
Ref. (13)

+Ph
Br

CO2Et

N

EtO2C

H
Me

O
Pd2(dba)3/BINAP

CsOtBu, CH2Cl2

•
Ph

EtO2C
CO2Et

HN Ac

75% yield, 89% ee

Tech. Note (10)
Ref. (14)

Me N

O

O

O

Me N

O

O

ONH
*

MeO

92% yield, 98% ee

anisidine triflate
[PdL(OH)2]2(OTf)2

THF
Tech. Note (11)
Ref. (15)

44-0510
(continued)

Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3] (199684‑47‑4) 
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RUTHENIUM (Compounds)

Ph
Me

HO

SiMe2tBu

Ph
Me

O

SiMe2tBu
[Rh(OH)(cod)2]

BINAP

toluene

91% yield, 98% ee

Tech. Note (12)
Ref. (16)

86% yield, 99% ee

O

Me Me Me Me

Me OH[{Rh(cod)OMe}2]
BINAP

AlMe3, THF
Tech. Note (13)
Ref. (17)

OAc

OH

CO2Me

OH

CO2Me

77% yield, 93% ee

+

[Ir(cod)Cl]2/BINAP
Cs2CO3

m-NO2BzOH
THF

Tech. Note (15)
Ref. (18)

O

O

Ph

F3C O

O

Ph

F3C

SiMe2Ph

B
O

OSi
Ph

Me

Me

65% yield, >99% ee

+

[Rh(cod)2]OTf/BINAP
Et3N

1,4-dioxane/H2O
Tech. Note (15)
Ref. (19)

References:
1.	 CHEMTECH, 1992, 360
2.	 Asymmetric Catalysis in Organic Synthesis, 1993, 61
3.	 J. Am. Chem. Soc., 1988, 110, 629
4.	 Science, 1990, 248, 1194
5.	 J. Am. Chem. Soc., 1998, 120, 6477;6488
6.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol.1, 509
7.	 J. Am. Chem. Soc., 1998, 120, 1918
8.	 J. Am. Chem. Soc., 1998, 120, 5579
9.	 J. Am. Chem. Soc., 2000, 122, 9547
10.	 J. Org. Chem., 2003, 68, 5593
11.	 J. Am. Chem. Soc., 2003, 125, 11472
12.	 J. Am. Chem. Soc., 2003, 125, 7198
13.	 J. Am. Chem. Soc., 2003, 125, 6038
14.	 J. Am. Chem. Soc., 2001, 123, 2089
15.	 US Patent Application US2006/0205968
16.	 J. Am. Chem. Soc., 2007, 129, 14158
17.	 Angew. Chem. Int. Ed., 2007, 46, 7122
18.	 J. Am. Chem. Soc., 2008, 130, 14891
19.	 Angew. Chem. Int. Ed., 2008, 47, 3818

 
44-051144-0511 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(diphenylphos-

phino)-1,1’-binaphthyl]diruthenate(II) [NH2Me2][{RuCl((S)-binap)}2(µ-Cl)3] 
(199541‑17‑8) 
(CH3)2NH2

+[C88H64Cl5P4Ru2]-; FW: 1669.83; orange pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP Ru Dimer 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0510 (page 283)

 

44-0510
(continued)

Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3] (199684‑47‑4) 
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RUTHENIUM (Compounds)
44-051644-0516 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(diphenylphosphino)-

5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]diruthenate(II) 
[NH2Me2][{RuCl((R)-H8-binap)}2(µ-Cl)3] (204933‑84‑6) 
(CH3)2NH2

+[C88H80Cl5P4Ru2]-; FW: 1685.96; red‑brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under 
license of Takasago patent.

50mg
250mg

Technical Notes:
1.	 Biaryl bisphosphine ligand. The 

H8-BINAP ligand, as the ruthenium 
complex, catalyzes hydrogenation of 
unsaturated carboxylic acids to a higher 
ee than does BINAP.  (Ref. 1,2)

2.	 The ruthenium catalyzed hydrogenation  of aryl propenoic acid to produce the drug Ibuprofen.

0.5 mol% 
[(S)-L]Ru(OAc)2

100 atm H2, MeOH, 
8 h, rt

COOH COOH

97%, 97%ee

Tech. Note (1,2)
Ref. (1,2)

References:
1.	 J. Org. Chem., 1996, 61, 5510
2.	 Topics Organometal. Chem. 2004, 6, 63, review

 
44-051744-0517 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(diphenylphosphino)-

5,5’,6,6’,7,7’,8,8’-octahydro-1,1’-binaphthyl]diruthenate(II) 
[NH2Me2][{RuCl((S)-H8-binap)}2(µ-Cl)3] (944451‑12‑1) 
(CH3)2NH2

+[C88H80Cl5P4Ru2]-; FW: 1685.96; red‑brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.

50mg
250mg

Technical Note:
1.	 Catalyst system for asymmetric hydrogenation.

References:
1.	 World Patent WO2003/0307676

 
44-051244-0512 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-

1,1’-binaphthyl]diruthenate(II) [NH2Me2][{RuCl((R)-tolbinap)}2(µ-Cl)3] (749935‑02‑2) 
(CH3)2NH2

+[C96H80Cl5P4Ru2]-; FW: 1782.05; brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under 
license of Takasago patent.
Takasago BINAP Ru Dimer 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 Catalyst system for asymmetric 
        hydrogenation.

References:
1.	 World Patent WO2004/074255

 
44-051344-0513 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-

1,1’-binaphthyl]diruthenate(II) [NH2Me2][{RuCl((S)-tolbinap)}2(µ-Cl)3] 
(309735‑86‑2) 
(CH3)2NH2

+[C96H80Cl5P4Ru2]-; FW: 1782.05; brown pwdr.; m.p. >100° dec. 
air sensitive 
Note: Manufactured under license of Takasago patent.  Takasago BINAP Ru Dimer 
Catalyst Kit component.

250mg
1g
5g

Technical Note:
1.	 See 44-0512 (page 286)

 

P

P

Ph

Ph
Ph

Ph

P

P

Ph

Ph
Ph

Ph

Ru

Cl

Ru

Cl

Cl

Cl

Cl

-1

Me2NH2
+

Ru

Cl

Ru

Cl

Cl

Cl

Cl

-1

Me2NH2
+ P

Me

Me

P

Me

Me

P

Me

Me

P

Me

Me
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RUTHENIUM (Compounds)
44-018644-0186 N-[(1S,2S)-1,2-Diphenyl-2-(2-(4-methylbenzyloxy)

ethylamino)-ethyl]-4-methylbenzene sulfonamide-
(chloro)ruthenium(II) (S,S)-Ts-DENEB™ 
(1384974‑37‑1) 
C31H33ClN2O3RuS; FW: 650.19; gray to brown solid 
air sensitive 
Note: Manufactured under license of Takasago patent 
application PCT/JP2011/064490.	

250mg
1g
5g

Technical Notes:
1.	 Catalyst used for asymmetric -transfer hydrogenation.
2.	 Catalyst used for asymmetric  H2 - hydrogenation.
3.	 Catalyst used for dynamic kinetic resolution.

O

R R'

HCO2H/Et3N = 5/2
           (2M)

(R,R)-Ru-cat

60°C

OH

R R'

+

O

(S/C=30,000, 96h)
95% conv.  97% ee

O
Cl

   (S/C=1,000, 5h)
>99% conv.  97% ee
     (>95% select.)

O

HO

    (S/C=500, 24h)
>99% conv.  95% ee

CN
O O

OMe

OH
O

    (S/C=1,000, 5h)
>99% conv.  95% ee

   (S/C=1,000, 24h)
>99% conv.  93% ee

   (S/C=1,000, 5h)
98% conv.  96% ee

Tech. Note (1)
Ref. (1)

O

R R'

      H2

  (3 MPa)

(R,R)-Ru-cat

MeOH, 60°C

OH

R R'

+

(S/C=1,000, 20h)
>99% conv.  99% ee

   (S/C=5,000, 18h)
>99% conv.  93% ee

O

O

OH
O Tech. Note (2)

Ref. (1)

O

Ph

HCO2H/Et3N = 5/2
           (2M)

(R,R)-Ru-cat

DMF, 60°C

+

(S/C=10,000, 32h)
>99% conv.  (dl:meso = 97.2:2.8
>99% ee (dl)

Ph

O

OH

Ph

Ph

OH

Tech. Note (3)
Ref. (1)

References:
1.	 J. Am. Chem.Soc.,  2011, 133, 14960

 
44-074044-0740

a

(1,3-Di-o-tolylimidazolidin-2-ylidene)(2-i-prop-
oxy-5-nitrobenzylidene)dichlororuthenium(II) 
Nitro-Grela SI-o-Tolyl 
C27H29Cl2N3O3Ru; FW: 615.51; green pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, Inc. 
U.S. Patent 6/867,303 PCT/EP2003/01122. 
Store at 2-8°C under inert atmosphere. Catalyst may 
be weighed in air.

Ru

O

NN

Me

Me

Cl

iPr
NO2

Cl

100mg
500mg

Ru

N

CH3

ClN

O

Ts

Ph H

Ph
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RUTHENIUM (Compounds)

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 Rafał Gawin, Anna Kozakiewicz, Piotr A. Gunka, Paweł Dabrowski, and Krzysztof Skowerski, Angew. Chem.
2017, 129, 1001 –1006.

 
96-3705 Enantiotech BIMAH Ru BINAP Catalyst Kit for Asymmetric Hydrogenation 

See page 337 
96-3710 Enantiotech BIMAH Ru DIOP Catalyst Kit for Asymmetric Hydrogenation 

See page 338
96-3705 Enantiotech BIMAH Ru Tol-BINAP Catalyst Kit for Asymmetric Hydrogenation 

See page 339 
44-078044-0780 1-Hydroxytetraphenylcyclo

pentadienyl(tetraphenyl-2,4-cyclopentadien-1-
one)-µ-hydrotetracarbonyldiruthenium(II), 98% 
SHVO’S CATALYST (104439‑77‑2) 
C62H42O6Ru2; FW: 1085.13; orange pwdr.

100mg
500mg

2g

Technical Notes:
1.	 In conjugation with lipase, ruthenium catalyst used in the 

asymmetric transformation of ketones and enol acetates into 
chiral acetates.

2.	 Dynamic kinetic resolution resulting from the ruthenium catalyzed racemization of enzymatically- resolved 
substrates.

3.	 Conversion of secondary amines to primary amines in the presence of ammonia.
4.	 Co-catalyst for aerobic lactonization of diols.

R

O

R

OAc

R1

OAc
R2

     H2 (1 atm)
CH3CO2CH2CH3

     lipase
Ru(II) catalyst

H2 (1 atm)
   toluene

    lipase
Ru(II) catalyst

71-91%
47-99% ee

Tech. Note (1)
Ref. (1)

O

R H

O

OR'

O

R OR'

OH O

R OR'

OAc
+

base

racemic

Ru-catalyst
Enzyme
Acyl donor

up to 99% ee

Tech. Note (2)
Ref. (2)

t-amyl alcohol/t-BuOMe

Ru catalyst (1 mol%)
NH3 NH2

H
N Tech. Note (3)

Ref. (3)

2,6-dimethoxybenzoquinone
air

Ru catalyst
Co(II) catalyst

O

O

OH

OH Tech. Note (4)
Ref. (4)

References:
1.	 Org. Lett., 2000, 2, 2487
2.	 Org. Lett., 2001, 3, 1209
3.	 Chem. Eur. J., 2011, 17, 4705
4.	 Chem. Eur. J., 2011, 17, 12596

 

Ph

Ph

O

Ph

Ph

Ph

Ph

O

Ph

Ph

Ru Ru
COOC

OC CO

H

H

44-0740
(continued)

(1,3-Di-o-tolylimidazolidin-2-ylidene)(2-i-propoxy-5-nitrobenzylidene)dichlororuthenium(II) 
Nitro-Grela SI-o-Tolyl 
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RUTHENIUM (Compounds)
44-777844-7778 3-Phenyl-1H-inden-1-ylidene[bis(i-butylphoban)]

ruthenium(II) dichloride (894423‑99‑5) 
C39H56Cl2P2Ru; FW: 758.78; red pwdr. 
Note: Sold in collaboration with Umicore for research 
purposes only.  Patent US 10,518,716.

250mg
1g

Technical Note:
1.	 This catalyst exhibits high selectivity as a general purpose metathesis 

catalyst for applications other than polymerization.  It has improved air, 
moisture and heat resistance.

EtO2C CO2Et

2 mol% Ru cat.

2 hr., rt, CH2Cl2
       [98%]

EtO2C CO2Et

References:
1.	 J. Org. Chem., 2008, 73, 259

 
44-011144-0111 {N-[3-(η6-phenyl)propyl]-[(1R-2R)-1,2-diphenyl-

1-4-methylbenzenesulfonylamidato(kN’)-ethyl-
2-amino-(kN)]}ruthenium(II)  (R,R)-Teth-TsDpen 
RuCl WILLS CATALYST (1192620‑83‑9) 
C30H31ClN2O2RuS; FW: 620.17; orange pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research 
purposes only.

Ph Ph

N N
H

Ru
S

O

O

Me

Cl

100mg
500mg

Technical Note:
1.	 See 44-0110.

 
44-011044-0110 {N-[3-(η6-phenyl)propyl]-[(1S-2S)-1,2-diphenyl-1-4-methylbenzenesulfonylamid

ato(kN’)-ethyl-2-amino-(kN)]}ruthenium(II)  
(S,S)-Teth-TsDpen RuCl WILLS CATALYST (851051‑43‑9) 
C30H31ClN2O2RuS; FW: 620.17; orange pwdr. 
air sensitive 
Note: Sold in collaboration with JM for research purposes only.

100mg
500mg

Technical Note:
1.	 Catalyst used for asymmetric-transfer hydrogenation.

Ar

O
Cl

Ru cat.
HCOOH/NEt3 Ar

Cl
OHH Tech. Note (1)

Ref. (1)

OO

R R

Ru cat.
HCOOH/NEt3n

R R
n

OH OH
Tech. Note (1)
Ref. (2)

C C

O O

R R

n

C
H

C
H

OH OH

R R

n

ruthenium catalyst

    5:2 HCOOH:Et3N
 DCM, rt, S/C 200 48 h

Tech. Note (1)
Ref. (2)

References:
1.	 J. Org. Chem., 2006, 71, 7035.
2.	 J. Org. Chem., 2013, 78, 8594.

 
44-007844-0078 {[2-(i-Propoxy)-5-(N,N-dimethylaminosulfonyl)

phenyl]methylene}(tricyclohexylphosphine) ruthe-
nium(II) dichloride  Zhan Catalyst -1C (918871‑44‑0) 
C30H50Cl2NO3PRuS; FW: 707.74; brown solid 
Note: Sold under license from Zannan for research 
purposes only.  Patents CN1907992A, 
US 2007/0043180 A1, PCT WO 2007/003135 A1.

500mg
2g

Technical Notes:
1.	 Efficient, air-stable metathesis catalyst.
2.	 Used in cross-metathesis/Friedel-Crafts Cascade reaction.

P

P

Ru

Ph
Cl

Cl

iBu

iBu

Ru

O

S
NMe2

O O

iPr

PCy3
Cl

Cl
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RUTHENIUM (Compounds)

Ru-cat.
OR

R2

O

R2
Tech. Note (1)

+
Ru-cat.R2

ON
R

X

N
R

X

R2
O

Chiral phosphoric acid

Tech. Note (2)
Ref. (2)

References:
1.	 PCT Int. Appl. (2007), WO 2007003135 A1
2.	 Angew. Chem. Int. Ed., 2009, 48, 7428

 
44-185044-1850 Ruthenium carbonyl, 99% (15243‑33‑1) 

Ru3(CO)12; FW: 639.34; orange xtl.; m.p. 150° dec.
1g
5g

25g
Technical Notes:

1.	 Catalyst for the conversion of enynes to catechol derivatives.
2.	 Catalyst for the intermolecular [2+2+1] cycloaddition of ketones, CO 

and alkenes or alkynes.
3.	 3-Component couplings.
4.	 Reaction of α,β-unsaturated imines with carbon monoxide and alkenes 

to form β,γ-unsaturated γ-butyroactams.
5.	 Ester decarboxylation.
6.	 Catalyst for hydroamination and C-H bond activation.
7.	 Used in sp3 C-H bond arylation7 and carbonylation.9

8.	 Ru/halide catalytic system for C-C bond forming reaction between alkynes and unsaturated carbonyl compounds.
9.	 Amination of α-hydroxy amides.

Me
OTBS

OTBS

MeE

E
E

E

Ru3(CO)12 

HSi(t-Bu)Me2

Tech. Note (1)
Ref. (1)

R1

O

R2 O

R1 R2 R3

R4

OR3 R4 R4R3

Ru3(CO)12, PR3, CO

or

Tech. Note (2)
Ref. (2)

ROH Me
O

OR
+

Ru3(CO)12, CO Tech. Note (3)
Ref. (3)

NR tBu
R2R1

N

O

t-Bu
R

R1

R2

Ru3(CO)12, CO
+ Tech. Note (4)

Ref. (4)

R

O

OR1
R H

HCOO- NH4
+

Ru3(CO)12 Tech. Note (5)
Ref. (5)

Ru
RuRu

C

OC CO

OC CO

OC CO

O

C
O C

O

C
O

C
O

C
O

44-0078
(continued)

{[2-(i-Propoxy)-5-(N,N-dimethylaminosulfonyl)phenyl]methylene}(tricyclohexylphosphine) 
ruthenium(II) dichloride  Zhan Catalyst -1C (918871‑44‑0) 
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RUTHENIUM (Compounds)

H
N + H R N

R Me

RRu3(CO)12 

NH4PF6

Tech. Note (6)
Ref. (6)

N

NR

O
B

O
Ar+

Ru3(CO)12

N

NR Ar Tech. Note (7)
Ref. (7)

Ph
R

O
+

Ru3(CO)12

halide

Ph

R

O Tech. Note (8)
Ref. (8)

t-amyl alcohol, 160 °C

Ru catalyst (2 mol%)
bis(phosphine) ligand

NHPh

O

OH

H2N NHPh

O

HN
Tech. Note (9)
Ref. (10)

References:
1.	 J. Am. Chem. Soc., 1993, 115, 11614
2.	 J. Am. Chem. Soc., 2000, 122, 12663.
3.	 Chem. Commun., 2002, 2868.
4.	 J. Org. Chem., 2002, 67, 7014.
5.	 J. Am. Chem. Soc., 2001, 123, 4849.
6.	 J. Am. Chem. Soc., 2005, 127, 5782.
7.	 J. Am. Chem. Soc., 2006, 128, 14220.
8.	 Adv. Synth. Catal., 2007, 349, 2563.
9.	 J. Am. Chem. Soc., 2011, 133, 8070.
10.	 Angew. Chem. Int. Ed., 2011, 50, 11197.

 
96-4450 Ruthenium Photocatalyst Kit

See page 347 
96-6955 Takasago ATH (Asymmetric Transfer Hydrogenation) Catalyst Kit

See page 349
96-6953 Takasago BINAP Ru Acetate Catalyst Kit

See page 350 
96-6951 Takasago BINAP Ru Cymene Catalyst Kit

See page 351 
96-6954 Takasago BINAP Ru Diamine Catalyst Kit

See page 352 
96-6952 Takasago BINAP Ru Dimer Catalyst Kit

See page 353
96-6901 Takasago SEGPHOS® Ru Catalyst Kit

See page 354 
44-778544-7785 Tricyclohexylphosphine[1,3-bis(2,4,6-

trimethylphenyl) imidazol-2-ylidene]
[2-thienylmethylene]ruthenium(II) dichloride, 
min. 95% [catMETium® RF 2] (1190427‑49‑6) 
C44H61Cl2N2PRuS; FW: 852.98; brown pwdr. 
Note: Sold in collaboration with Evonik for 
research purposes only.  Patent US 6635768.

100mg
500mg

2g

Technical Note:
1.	 Efficient catalyst for ring-closing metathesis. 

Ru

PCy3

N N

Me

Me

MeMe

Me

Me

Cl

Cl

S

44-1850
(continued)

Ruthenium carbonyl, 99% (15243‑33‑1)
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RUTHENIUM (Compounds)

R RCO2EtEtO2C
cat

EtO2C CO2Et

R = H
R = CH3

88% (25° C, 25 mins)
20% (80° C, 120 mins)

Ref. (1)

N N

Ts

Ts

0.5 mol% [Ru]

70oC, toluene Ref. (2)

References:
1.	 Organometallics, 1999, 18, 5416
2.	 ChemistryToday, 2009, 27, 24

 
44-778044-7780 Tricyclohexylphosphine[1,3-bis(2,4,6-

trimethylphenyl)-4,5-dihydroimidazol-2-
ylidene][(phenylthio)methylene]ruthenium(II) 
dichloride (1155422‑69‑7) 
RuCl2[C21H26N2][C7H6S][P(C6H11)3]; FW: 881.04; 
purple‑brown solid

100mg
500mg

Technical Notes:
1.	 Metathesis catalyst, stable in air and can be used in aqueous 

media.
2.	 Catalyst of choice for the ring-opening metathesis polymerization of cycloolefins.
3.	 Catalyst concentration 2-3 times lower than comparable phenyl and vinyl substituted ruthenium carbenes.
4.	 Excellent initiator for solvent-free polymerization and control of initiation rates and gelation times.
5.	 Highly selective catalyst for the ring opening/cross-metathesis of norbornene derivatives.

Ru-catalyst

ROMP
Tech. Note (2)
Ref. (2)

O
CO2Me

CO2Me
+

S

O

cat. (2 mol%)
CH2Cl2, RT
     92 h

O

CO2Me CO2Me

S

O13
85% (E/Z=91/9)

Tech. Note (5)
Ref. (3)

References:
1.	 J. Org. Chem., 2000, 606, 65.
2.	 “Ring Opening Metathesis Polymerization of Related Chemistry”, NATO Science Series II, 2002, 23.
3.	 Organometallics, 2003, 22, 586.

 
44-777544-7775 Tricyclohexylphosphine[1,3-bis(2,4,6-

trimethylphenyl)imidazol-2-ylidene]
[3-phenyl-1H-inden-1-ylidene]ruthenium(II) 
dichloride, min. 95% [catMETium® RF1] 
(254972‑49‑1) 
RuCl2[C21H24N2][C15H10][P(C6H11)3]; FW: 947.07; 
orange to brown pwdr. 
Note: Sold in collaboration with Evonik for 
research purposes only.  Patent US 6635768.  
For use in pharmaceutical applications only.  
Other uses are unauthorized.

Ru

PCy3

N N

Me

Me

MeMe

Me

Me

Cl

Cl Ph

100mg
500mg

2g

Technical Note:
1.	 Efficient catalyst for ring-closing metathesis. 

Ru

PCy3

N N

Me

Me

MeMe

Me

Me

CH
SCl

Cl

Ph

44-7785
(continued)

Tricyclohexylphosphine[1,3-bis(2,4,6-trimethylphenyl) imidazol-2-ylidene][2-thienyl
methylene]ruthenium(II) dichloride, min. 95% [catMETium® RF 2] (1190427‑49‑6) 
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RUTHENIUM (Compounds)

R R
CO2EtEtO2C

cat

EtO2C CO2Et

R = H
R = CH3

88% (25° C, 25 mins)
20% (80° C, 120 mins)

R R
Ref. (1)

N N

Ts

Ts

0.5 mol% [Ru]

70oC, toluene Ref. (2)

References:
1.	 Organometallics, 1999, 18, 5416
2.	 ChemistryToday, 2009, 27, 24

 
44-779544-7795 Tricyclohexylphosphine[2,4-dihydro-2,4,5-triphenyl-

3H-1,2,4-triazol-3-ylidene][2-thienylmethylene]
ruthenium(II) dichloride, min. 95% [catMETium® RF 4] 
(1190427‑51‑0) 
C43H52Cl2N3PRuS; FW: 845.91; violet to brown pwdr. 
Note: Sold in collaboration with Evonik for research 
purposes only.  Patent US 6635768.

100mg
500mg

2g

Technical Note:
1.	 Efficient catalyst for ring-closing metathesis.

R RCO2EtEtO2C
cat

EtO2C CO2Et

R = H
R = CH3

88% (25° C, 25 mins)
20% (80° C, 120 mins)

Ref. (1)

N N

Ts

Ts

0.5 mol% [Ru]

70oC, toluene Ref. (2)

References:
1.	 Organometallics, 1999, 18, 5416
2.	 ChemistryToday, 2009, 27, 24

 
44-779044-7790 Tricyclohexylphosphine[4,5-dimethyl-

1,3-bis(2,4,6-trimethylphenyl)imidazol-2-
ylidene][2-thienylmethylene]ruthenium(II) 
dichloride, min. 95% [catMETium® RF 3] 
(1190427‑50‑9) 
C46H65Cl2N2PRuS; FW: 881.04; 
violet to brown pwdr. 
Note: Sold in collaboration with Evonik for 
research purposes only.  Patent US 6635768.

Ru

PCy3

N N

Me

Me

MeMe

Me

Me

Cl

Cl

S

Me Me 100mg
500mg

2g

Technical Note:
1.	 Efficient catalyst for ring-closing metathesis. 

Ru

PCy3

N

N N

Cl

Cl

S

PhPh

Ph

44-7775
(continued)

Tricyclohexylphosphine[1,3-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene][3-phenyl-1H-
inden-1-ylidene]ruthenium(II) dichloride, min. 95% [catMETium® RF1] (254972‑49‑1) 
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RUTHENIUM (Compounds)

R RCO2EtEtO2C
cat

EtO2C CO2Et

R = H
R = CH3

88% (25° C, 25 mins)
20% (80° C, 120 mins)

Ref. (1)

N N

Ts

Ts

0.5 mol% [Ru]

70oC, toluene Ref. (2)

References:
1.	 Organometallics, 1999, 18, 5416
2.	 ChemistryToday, 2009, 27, 24

 
44-777744-7777 Tricyclohexylphosphine[3-phenyl-

1H-inden-1-ylidene][1,3-bis(2,4,6-
trimethylphenyl)-4,5-dihydroimidazol-2-
ylidene]ruthenium(II) dichloride, min. 95% 
(536724‑67‑1) 
C54H69Cl2N2PRu; FW: 949.09; dark red pwdr. 
Note: Sold in collaboration with Umicore 
for research purposes only.  For use in 
lifescience applications and research 
purposes only.

Ru

PCy3

N N

Me

Me

MeMe

Me

Me

Cl

Cl Ph

100mg
500mg

Technical Note:
1.	 Catalyst used for the Atom Transfer Radical Polymerization (ATRP) of vinyl monomers.

R'

R

+ R''X
R''

X
R'

nR

References:
1.	 New J. Chem., 2003, 27, 257

 
44-076344-0763

a

Tricyclohexylphosphine(2-i-propoxy-5-nitrobenzylidene)
dichlororuthenium(II) Nitro-Grela 1 gen. (625082‑83‑9) 
C28H44Cl2NO3PRu; FW: 645.60; brown pwdr. 
air sensitive, (store cold) 
Note: Sold in collaboration with Apeiron Synthesis, Inc. 
U.S. Patent 6/867,303 PCT/EP2003/01122.  
Store at 2-8°C under inert atmosphere. Catalyst may be 
weighed in air.

100mg
500mg

Technical Note:
1.	 Catalyst for metathesis applications.

References:
1.	 ACS Catalysis, 2017, 7(8), 5443-5449.
2.	 Angew. Chem.2017, 129, 1001 –1006.
3.	 Chemistry - A European Journal, 2014, 20(42), 13716-13721.
4.	 Advanced Synthesis & Catalysis, 2013, 355(10), 1997-2006.

 

Ru

O

PCy3

Cl

iPr
NO2

Cl

44-7790
(continued)

Tricyclohexylphosphine[4,5-dimethyl-1,3-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene]
[2-thienylmethylene]ruthenium(II) dichloride, min. 95% [catMETium® RF 3] (1190427‑50‑9) 
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RUTHENIUM (Compounds)
44-778344-7783 Tri(i-propoxy)phosphine(3-phenyl-1H-

inden-1-ylidene)[1,3-bis(2,4,6-trimethyl-
phenyl)-4,5-dihydroimidazol-2-ylidene]
ruthenium (II) dichloride, min. 95%  cis-Caz-1 
C45H57Cl2N2O3PRu; FW: 876.89; brown pwdr.

50mg
250mg

Technical Note:
1.	 Efficient catalyst for ring-closing metathesis.

References:
1.	 Chem. Commun, 2010, 7115

 
44-787044-7870 Tris(acetonitrile)cyclopentadienylruthenium(II) 

hexafluorophosphate, min. 98% (80049‑61‑2) 
C5H5Ru(CH3CN)3

+PF6
-; FW: 434.30; 

yellow to orange pwdr.; m.p. 117-118° (dec.) 
air sensitive, (store cold)

250mg
1g
5g

Technical Notes:
1.	 Catalyst used for the coupling of allene with activated olefines to form 

1,3-diene.
2.	 Catalyst used for the dimerization of propargyl alcohols.
3.	 Catalyst used in the Trost’s ruthenium-catalyzed ene-yne cross-coupling reaction.
4.	 Catalyst for asymmetric cyclization of ω-hydroxy allyl alcohols to give α-alkenyl cyclic ethers.
5.	 Catalyst for synthesis of furans from bis(alkynes) and DMSO.

C
C
C

HH

Me

HO

+
Me

O Me

O

HO

Me Me

OH

Me

O

+
[Ru] 10%

15% CeCl3•7H2O
DMF, 60 ºC
61%

Tech. Note (1)
Ref. (1)

HO C C
R

R'
C H C

O

R'

R

R'

R
HO

[Ru] Tech. Note (2)
Ref. (2)

N N

Me

Me

MeMe

Me

Me

Ru

[(iPr)O]3P
Cl

PhCl

Ru

H3CCN NCCH3

NCCH3

+
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RUTHENIUM (Compounds)

NTs

H

Me
Me

[Ru] 10%

0.2 M acetone
rt

NTs

Me

Tech. Note (3)
Ref. (3)

OH

OH

[Ru] 0.1%
 L* 0.1%

DMA, 100°C

O

H
90% yield
  94% ee

N
Me

O

= L*Cl
Tech. Note (4)
Ref. (4)

DMF, 140 °C

[Ru] (5 mol%)
DMSOPh

TsN
Ph

OTsN

Ph

Ph

Tech. Note (5)
Ref. (5)

References:
1.	 J. Am. Chem. Soc., 2001, 123, 12466.
2.	 J. Am. Chem. Soc., 2001, 123, 8862.
3.	 J. Am. Chem. Soc., 2000, 122, 714.
4.	 Angew. Chem. Int. Ed., 2009, 48, 8948.
5.	 J. Am. Chem. Soc., 2012, 134, 7660.

 
44-788044-7880 Tris(acetonitrile)pentamethylcyclopentadienyl-

ruthenium(II) hexafluorophosphate, min. 98% 
(99604‑67‑8) 
[Ru(C10H15)(CH3CN)3]+PF6

-; FW: 504.42; 
yellow orange pwdr. 
air sensitive, (store cold)

50mg
250mg

1g

Technical Notes:
1.	 Useful catalyst for the hydrosilylation of internal and terminal alkynes.  The reaction has also been extended 

to intramolecular hydrosilylation.
2.	 Catalyst for the cycloisomerization of diynes.
3.	 Catalyst for synthesis of furans from bis(alkynes) and DMSO. 

EtO2C
EtO2C

Si(OEt)3

(EtO)3SiH

catalyst

yield 99%
major/minor product 5:1

Tech. Note (1)
Ref. (1)

OH O
Si

catalyst

yield 79%

(Me2HSi)2NH

Tech. Note (1)
Ref. (2)

X

R

R''

R'

OHn

[CpRu]

X

n

R''

R'

R

O

Tech. Note (2)
Ref. (3)

Ru

Me

MeMe

Me
Me

PF6
-+

MeCN NCMe

NCMe

44-7870
(continued)

Tris(acetonitrile)cyclopentadienylruthenium(II) hexafluorophosphate, min. 98% 
(80049‑61‑2) 
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RUTHENIUM (Compounds)

THF, 70 °C

Ru catalyst (5 mol%)
DMSO

TsN OTsN
Tech. Note (3)
Ref. (4)

References:
1.	 J. Am. Chem. Soc., 2001, 123, 12726
2.	 J. Am. Chem. Soc., 2003, 125, 30
3.	 J. Am. Chem. Soc., 2005, 127, 4763
4.	 J. Am. Chem. Soc., 2012, 134, 7660

 
44-789044-7890 Tris(acetonitrile)pentamethylcyclopentadienylruthenium(II) trifluoromethane-

sulfonate, min. 98% (113860‑02‑9) 
[Ru(C10H15)(CH3CN)3]+CF3SO3

-; FW: 508.52; orange pwdr. 
air sensitive, (store cold)

250mg
1g

Technical Notes:
1.	 Catalyst used for the coupling of allenes with activated olefins to form 1,3-dienes.
2.	 Catalyst used for the dimerization of propargyl alcohols.
3.	 Catalyst used in the cycloisomerization of 1,6 and 1,7 enynes.

C C C
H

H

OH

C
O

O

HO

O

OH

+ +
"Ru" 10%

15% CeCl3.7H2O
    DMF, 60o C
          61%

Tech. Note (1)
Ref. (1)

C CHC
R

R'
HO C

O R

R'
R'

R
HO

"Ru" Tech. Note (2)
Ref. (2)

N
C

C

Ts
NTs"Ru" 10%

0.2 M acetone
         r.t.

H

Tech. Note (3)
Ref. (3)

References:
1.	 J. Am. Chem. Soc., 2001, 123, 12466
2.	 J. Am. Chem. Soc., 2001, 123, 8862
3.	 J. Am. Chem. Soc., 2000, 122, 714

 
44-791044-7910

a

Tris(2,2’-bipyrazine)ruthenium(II) 
hexafluorophosphate, 95% (80907‑56‑8) 
C24H18F12N12P2Ru; FW: 865.48; red pwdr. 
air sensitive 
Note: Photocatalyst.

50mg
250mg

Technical Notes:
1.	 Endoperoxide synthesis by photocatalytic aerobic [2+2+2] 

cycloadditions.
2.	 Aerobic oxidation of a tertiary aliphatic amine under visible-light 

photocatalysis.  Facile synthesis of methylene-bridged bis-1,3-
dicarbonyl compounds.

3.	 Hydrophosphinylation of unactivated alkenes with secondary phosphine oxides under visible-light photocatalysis.
4.	 [3+2] Photooxygenation of aryl cyclopropanes via visible light photocatalysis.

        visible light

Ru catalyst 
       O2

OMe

O

Ph
O

O

O
H

H
Ph

MeO

Tech. Note (1)
Ref. (1)

2PF6
-

N
N

N

N

N

N

N
N

N
N

N
N

Ru

44-7880
(continued)

Tris(acetonitrile)pentamethylcyclopentadienylruthenium(II) hexafluorophosphate, min. 98% 
(99604‑67‑8) 
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RUTHENIUM (Compounds)

O O

R1 R2
N

Ph
+

O O

R1 R2

O O

R1 R2

1 mol% Ru catalyst

MeCN, 4Å MS, 30°C
12 h, white LED, air (1 atm)

Tech. Note (2)
Ref. (2)

O
PR1

R1 H R2 R3+ cat.

i-PrOH, 30 or 50°C,
visible light

O
PR1

R1 R3

R2

27-90% yield

Tech. Note (3)
Ref. (3)

MeO

Ph

O O

Ph

MeO
        visible light
0.5 mol% Ru catalyst

O2, 1 h
Tech. Note (4)
Ref. (4)

References:
1.	 Org. Lett., 2012, 14, 1640.
2.	 Chemistry – An Asian Journal, 2012, 7, 2764.
3.	 Green Chemistry, 2013, 15, 1844.
4.	 Tetrahedron, 2014, 70, 4270.

 
44-790044-7900 Tris(2,2’-bipyridyl)ruthenium(II) chloride 

hexahydrate, min. 98% (50525‑27‑4) 
Ru(C10H8N2)3Cl2∙6H2O; FW: 640.54 (748.63); orange 
to red xtl. 
Note: Photocatalyst

N

N

N

N

N

N

Ru 2Cl- 6H2O

250mg
1g
5g

44-794044-7940

a

Tris[4,4’-bis(t-butyl)-2,2’-bipyridine]
ruthenium(II) hexafluorophosphate, 95% 
(75777‑87‑6) 
C54H72F12N6RuP2; FW: 1196.19; red pwdr. 
air sensitive 
Note: Photocatalyst.

50mg
250mg

Technical Notes:
1.	 Photoredox catalysed C-P bond formation reactions – visible 

light mediated oxidative phosphonylations of  amines.
2.	 Photoredox catalysis as an efficient tool for the aerobic 

oxidation of amines and alcohols.
3.	 Visible-light induced, direct synthesis of polysubstituted 

furans from cyclopropyl ketones.

N

R1

R1

R2

+

O
P

R3O H

R3O

Ru catalyst
  5W lamp

toluene/water

N

R1

R1

O P OR3

R2

OR3

Tech. Note (1)
Ref. (1)

Me
N

Ar R

Ar1 NH2

R1 R2

OH

H
N

Ar R

Ar1 N Ar1

R1 R2

O

Ru catalyst

O2

Tech. Note (2)
Ref. (2)

N

N

N

N
N

N

Ru 2PF6
-

tBu

tBu

tBu

tBu tBu

tBu

44-7910
(continued)

Tris(2,2’-bipyrazine)ruthenium(II) hexafluorophosphate, 95% (80907‑56‑8) 
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RUTHENIUM (Compounds)

Ar
R3

R2

O

R1

O

R2 R3

Ar R1 O

Br R3

Ar R1

Ruthenium cat.
   visible light

 oxidative
annulation

site selective
 bromination

R2 = H

Tech. Note (3)
Ref. (3)

References:
1.	 Chem. Commun., 2011, 47, 8679.
2.	 ACS Catalysis, 2012, 2, 2810.
3.	 J. Org. Chem., 2016, 81, 7008.

 
44-793044-7930

a

Tris(4,4’-dimethyl-2,2’-bipyridine)ruthenium(II) 
hexafluorophosphate, 95%, DMBPY 
(83605‑44‑1) 
C36H36F12N6RuP2; FW: 943.71; red pwdr. 
air sensitive 
Note: Photocatalyst. N

N

N

N
N

N

Ru 2PF6
-

Me

Me

Me

Me Me

Me

50mg
250mg

 
44-795544-7955

a

Tris(1,10-phenanthroline)ruthenium(II) hexafluo-
rophosphate, 95% (60804‑75‑3) 
C36H24F12N6RuP2; FW: 931.62; red pwdr. 
air sensitive 
Note: Photocatalyst

50mg
250mg

Technical Notes:
1.	 Photoredox catalyst for nickel assisted cross-coupling reactions 

of ammonium alkylsilicates with aryl bromides
2.	 A photosensitizer for cobalt catalyzed visible-light driven CO2 

-  Reduction to CO in CH3CN/H2O Solution 

Si
R2

R Br
+

R1

R2[Ru hv] Cat / [Ni] CatO

O 2

HNR'R"2

OMeOMe

Tech. Note (1)
Ref. (1)

CO2

Ru/Co cat., hv

CH3CN/H2O
CO Tech. Note (2)

Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2016, 138, 475.
2.	 Angew. Chem. Int. Ed., 2017, 56, 738.

SAMARIUM (Compounds)	
62-310062-3100

HAZ
Samarium(II) iodide, 0.1M in THF (32248‑43‑4) 
SmI2; FW: 404.21; liq. stabilized with Sm pwdr.; d. 0.922 g/ml 
air sensitive, moisture sensitive 
Note: Free rubber septum included.

	 50ml
	 250ml

Technical Note:
1.	 SmI2 has been used extensively in literature due to its large reduction potential.  Known as a single-electron 

transfer reagent.

R X
SmI2

R
SmI2

R SmI2 further chemistry

N
N

N
N

N

N

Ru 2PF6
-

44-7940
(continued)

Tris[4,4’-bis(t-butyl)-2,2’-bipyridine]ruthenium(II) hexafluorophosphate, 95% (75777‑87‑6) 
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RUTHENIUM (Compounds)

SmI2 SmI2 further chemistry
R1 R2

O

R1 R2

O
SmI2

R1 R2

O
SmI2

References:
1.	 Chem. Rev., 1996, 96, 307, review
2.	 Tetrahedron, 1998, 54, 3321
3.	 Org. React., 1994, 46, 211
4.	 Tetrahedron, 2003, 59, 10351, review
5.	 Chem. Rev., 2004, 104, 3371, review
6.	 Angew. Chem. Int. Ed., 2009, 48, 7140, review
7.	 Chem. Soc. Rev., 2004, 33, 599, reviewSCANDIUM (Compounds)	

SCANDIUM (Compounds)	
21-200021-2000 Scandium(III) trifluoromethanesulfonate, min. 98% (Scandium triflate) 

(144026‑79‑9) 
Sc(SO3CF3)3; FW: 492.17; white pwdr. 
hygroscopic

	 250mg
	 1g
	 5g

Technical Notes:
1.	 Water tolerant Lewis acid.
2.	 Commonly used in a range of Lewis acid catalyzed reactions.
3.	 Efficient metal source for Lewis acid catalyzed asymmetric reactions.
4.	 Catalyzes Friedel-Crafts alkylation, acylation and related reactions.
5.	 Catalyzes various domino- and multi-component processes.
6.	 Catalyzes electrophilic additions of alpha-diazoesters with ketones.
7.	 Catalyzes carbon insertion reactions.

Ph H

O
OSiMe3

Ph

OH O
Sc(OTf)3

DCM, rt
+

Aldol-type Reactions

R1

O

R2

R3

R4

R5

OSiMe3

R1

O

R5

O

R4R3

R2Sc(OTf)3

DCM, rt
+

Michael Reactions

O R
R1

CO2MeMeO2C

O

R1

R

CO2Me
CO2Me

Sc(OTf)3

DCM, 80oC

Hydride transfer

MeO

O
R1

O

N2

O

OR2 MeO

O

HO R1

N2

O

OR2

Sc(OTf)3, L*

DCM, 30 oC

+

Enantioselective Aldol

62-3100
(continued)

Samarium(II) iodide, 0.1M in THF (32248‑43‑4)
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SCANDIUM (Compounds)

R

O

H

OH

NH2

OH

NH

R

O

OnBu

OSiMe3

OnBu

Sc(OTf)3, L*

DCM, 4A MS
40 oC

++

Enantioselective Mannich

Ph

Me

H

O

O

H
N

Ph Ph

OH

O

H
N

Ph

Sc(OTf)3, L*
+

Enantioselective Ene Reaction

Me

Me

Me

Me

O

Me
Sc(OTf)3

 LiClO4

Friedel-Crafts

R1

SEt

OSiMe3

EtS

O

R2
R4N CHR3

NO
R4

O

SEt

R2

R1

R3

Sc(OTf)3

DCM, -78 oC

SbCl5-Sc(OTf)3

++

Multi-component

XX

TsO
Me

Me

Sc(OTf)3

DCE, 60 oC

Domino Reactions

R3

R4

O
Ph O

R1

R2 O
+

OPh

R4
R3

COR2

COR1

Sc(OTf)3 (5 mol%)
4Å MS, DCE, rt

Cycloaddition Reactions

O

+ R2

N2
OR1

O

Sc(OTf)3 (2-5 mol%), Ligand

10 mol% Li2CO3

O H
N*

N

R2 O

OR1

Enantioselective Electrophilic Diazoester Addition

21-2000
(continued)

Scandium(III) trifluoromethanesulfonate, min. 98% (Scandium triflate) (144026‑79‑9)
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SCANDIUM (Compounds)

O

+
Ar

N2 Sc(OTf)3 (10 mol%), Ligand

PhMe, -78ºC

O Ar

 Carbon Insertion

References:
1.	 Synlett, 1993, 7, 472
2.	 Synlett, 1994, 9, 689
3.	 Org. Lett., 2009, 11, 2972
4.	 Chem. Comm., 2009, 7297
5.	 Chem. Eur. J., 2009, 15, 5884
6.	 J. Am. Chem. Soc., 2005, 127, 8006
7.	 Chem. Comm., 1996, 183
8.	 Tetrahedron Lett., 1997, 38, 4819
9.	 Angew. Chemie. Int. Ed., 2009, 48, 7857
10.	 Chem. Comm., 2011, 47, 12870
11.	 Org. Lett., 2011, 13, 5940
12.	 J. Am. Chem. Soc., 2011,133, 15268
13.	 Org. Lett., 2011, 13, 2004

 
21-200421-2004 Scandium(III) trifluoromethanesulfonate (Scandium triflate), 

Microencapsulated in a Styrene Polymer [~13% Sc(SO3CF3)3] 
Sc(SO3CF3)3; white solid

	 500mg

Technical Note:
1.	 Microencapsulated Scandium triflate is a useful Lewis acid catalyst which can be applied to various synthetic 

procedures such as the aldol, Michael, alkylation, Friedel-Crafts acylation, Mannich and Strecher type 
reactions.  The encapsulated Sc(SO3CF3)3 has  a higher activity than the free monomer, can easily be 
separated from the reaction mixture, and is reusable.

N

HPh

Ph

Ph Ph

NH
Ph

O

CH3CN, rt, 3h
+

Ph

OSiMe3 MC Sc(OTf)3

Imino Aldol Reaction (Flow System)

O N
H

O
H

H

Ph
PhCHO PhNH2+ +

CH3CN, rt, 3h

MC Sc(OTf)3

Quinoline Synthesis (Flow System)

OMe

MeO

O

Ac2O
CH3NO2, LiClO4, 
50o C, 6h

+
MC Sc(OTf)3

Friedel-Crafts Acylation (Batch System)

References:
1.	 J. Am. Chem. Soc., 1998, 120, 2985
2.	 Eur. J. Org. Chem., 1999, 15

SILICON (Compounds)	
14-181514-1815 (4S,5S)-2-Allyl-2-chloro-3,4-dimethyl-5-phenyl-1-oxa-3-

aza-2-silacyclopentane, min. 98% 
(~2:1 mixture of diastereomers) (447440‑43‑9) 
C13H18ClNOSi; FW: 267.83; colorless oil 
moisture sensitive, (store cold) 
Note: Patent WO 03/074534, WO 06/062901.

N
Si

O
Ph

Me
Me

Cl

1g
5g

Technical Note:
1.	 Versatile reagent for the enantioselective allylation of aldehydes and hydrazones.

21-2000
(continued)

Scandium(III) trifluoromethanesulfonate, min. 98% (Scandium triflate) (144026‑79‑9) 
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SILICON (Compounds)

N

Si

O

Me

Cl

OH

+
Toluene

-10o C   2h
Ph

84%;  88% ee
Ph H

O
Ph

Me

Tech. Note (1)
Ref. (1)

N

Si

O

Me

Cl R
+

N

R H

NHAc

80%; 98% ee
after one recrystallization

Ph

Me

CH2Cl2

10o C, 16 h

NHNHAc

Tech. Note (1)
Ref. (2)

N

Si

O

Me

Cl Ph
+

N

Ph Me

NHBz

86%; 98% ee

CHCl3

40oC, 24 h

Ph

Me

Me NHNHBz

Tech. Note (1)
Ref. (3)

N

Si

O

Me

Cl

O

R H R

OH
+

R = aliphatic
85-96% ee

Toluene

-10o C   2h

Ph

Me

Tech. Note (1)
Ref. (4)

References:
1.	 Angew. Chem. Int. Ed., 2003, 42, 946
2.	 J. Am. Chem. Soc., 2003, 125, 9596
3.	 J. Am. Chem. Soc., 2004, 126, 5686
4.	 Angew. Chem. Int. Ed., 2006, 45, 3811

 
14-181014-1810 (4S,5S)-2-Chloro-3,4-dimethyl-2,5-diphenyl-1-oxa-3-aza-2-

silacyclopentane, min. 98% (~2:1 mixture of diastereomers) 
(680592‑40‑9) 
C16H18ClNOSi; FW: 303.86; colorless oil 
moisture sensitive, (store cold) 
Note: Patent WO 03/074534, WO 06/062901.

N
Si

O
Ph

Me
Me

Cl

Ph
1g
5g

Technical Notes:
1.	 Reagent used in the enantioselective Friedel-Crafts alkylations with benzoylhydrazones
2.	 Reagent used in highly enantioselective [3+2] acylhydrazone-enol ether cycloadditions.

N

Si

O

Me

Ph

Cl

+

N

ROOC H

NHBz
PhNMe2

ROOC NHNHBz

NMe2

Ph

Me

Tech. Note (1)
Ref. (1)

N

R H

NHBz

O-t-Bu
1.5 equiv.

Toluene, 23oC, 24 h

NN

R

Ph

O

H

+

N

Si

O

Me

Ph

Cl

+

3.0 equiv.

Ph

Me Ot-Bu

Tech. Note (2)
Ref. (2)

References:
1.	 J. Am. Chem. Soc., 2005, 127, 2858
2.	 J. Am. Chem. Soc., 2005, 127, 9974

 

14-1815
(continued)

(4S,5S)-2-Allyl-2-chloro-3,4-dimethyl-5-phenyl-1-oxa-3-aza-2-silacyclopentane, min. 98% 
(~2:1 mixture of diastereomers) (447440‑43‑9) 
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SILICON (Compounds)
14-188014-1880 (1R,2R)-[1,2-Cyclohexanediamino-N,N’-bis(4-

bromobenzyl)allylchlorosilane, min. 98% (546084‑25‑7) 
C23H27Br2ClN2Si; FW: 554.82; white solid 
moisture sensitive, (store cold) 
Note: Patent WO 3/074534, WO 06/062901.

250mg
1g

Technical Notes:
1.	 Reagent used in the enantioselective allylation of aldehydes.
2.	 Useful reagent for the enantioselective allylation of sterically hindered 

and functionalized ketones.

O

R H R

OH
+

N

N

p-BrC6H4

p-BrC6H4

Si
Cl

CH2Cl2

-10oC, 20 h

Tech. Note (1)
Ref. (1)

OH

R

X

O OH

X

HO R
A: toluene
40oC, 24 h

B: CH2Cl2
23oC, 48 h

+

N

N

p-BrC6H4

p-BrC6H4

Si
Cl

Tech. Note (2)
Ref. (2)

References:
1.	 Angew. Chem. Int. Ed., 2003, 42, 946
2.	 Angew. Chem. Int. Ed., 2006, 45, 3811

SILVER (Compounds)	
47-257547-2575

a

[1,3-Bis[2,6-bis(i-propyl)phenyl]-2-
imidazolidinylidene]difluoromethylsilver(I) 
(1643366‑13‑5) 
C28H40AgF2N2; FW: 549.50; off‑white pwdr. 
air sensitive, (store cold)

100mg
500mg

Technical Notes:
1.	 Catalyst for Pd(dba)2/DPPF assisted direct difluoromethylation 

of aryl bromides and iodides.
2.	 Pre-catalyst for copper assisted difluoromethylthiolation of aryl 

and heteroaryl diazonium salts.
3.	 Pre-catalyst for palladium assisted difluoromethylthiolation of pyridyl, quinolinyl, benzothiazolyl, thiophenyl, 

carbazolyl and pyazolyl heteroaryl bromides, iodides, triflates and aryl iodides.

Pd(dba)2/DPPF; [(SiPr)AgCF2H]

NaOtBu (2 equiv)
dioxane or toluene, 80 °C, 4–6 h

R R

X CF2H

X=Br, I

Tech. Note (1)
Ref. (1)

[Cu(CH3CN)4]PF6/bpy
R R

NaBF4 SCF2H[(SiPr)AgCF2H]
+ S8

THF, RT
[(SiPr)AgSCF2H] Tech. Note (2)

Ref. (2)

R

X

X=Br, I, OTf

Pd(dba)2/Ligand
R

SCF2H[(SiPr)AgCF2H]
+ S8

THF, RT
[(SiPr)AgSCF2H]

Ar = pyridyl, quinolinyl, benzothiazolyl, thiophenyl, carbazolyl, pyazolyl

Ar Ar Tech. Note (3)
Ref. (3)

References:
1.	 Nat. Commun. 2014, 5, 5405.
2.	 Angew. Chem. Int. Ed. 2015, 54, 7648.
3.	 Chem. Sci., 2016, 7, 3757.

N

N

Si
Cl

Br

Br

N N

iPr

iPr

iPr

iPr
Ag

CF2H
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SULFUR (Compounds)
SULFUR (Compounds)	

07-0215 (2S)-(-)-2-{[[[3,5-Bis(tifluoromethyl)phenyl]amino]thioxomethyl]amino}-N-
(diphenylmethyl)-N,3,3-trimethylbutanamide, 95% (1186602‑28‑7)
See page 103 

07-0283 1-[3,5-Bis(trifluoromethyl)phenyl]-3-[(1R,2R)-(-)-2-(dimethylamino)
cyclohexyl]thiourea (R,R-TUC) (620960‑26‑1)
See page 103 

07-0284 1-[3,5-Bis(trifluoromethyl)phenyl]-3-[(1S,2S)-(+)-2-(dimethylamino)
cyclohexyl]thiourea (S,S-TUC) (851477‑20‑8)
See page 104 

16-076016-0760 Phenyl sulfonic acid ethyl sulfide Silica 
(PhosphonicS SPhSA) 
white to cream solid; SA: 380 m2/g 
Note: Sold in collaboration with PhosphonicS Ltd. 
for research purposes only.  Also see 15-0011.

S

SO3H

10g
50g

Particle size range: 315-700 microns
Average pore size: 60Å
Functional group loading: 0.5 to 0.8 mmol/g

Technical Note:
1.	 Applications include esterification, trans-esterification, hydrolysis, rearrangements, dehydration, protection 

and de-protection, cyclizations, etherifications.  At the end of the reaction the solid silica catalyst can simply 
be filtered from the reaction mixture and reused.

References:
1.	 Manufacturing Chemist, 2007, July/ August Ed. 27

 
16-223016-2230 3,4,5-Trimethylthiazolium iodide, 99% (62993‑85‑5) 

C6H10INS; FW: 255.12; white solid 
moisture sensitive

	 1g
	 5g

Technical Notes:
1.	 Reagent used for the synthesis of highly substituted 4-aminofurans.
2.	 N-Heterocyclic carbene precursor used for the catalytic hydroacylation of activated ketones.
3.	 N-Heterocyclic carbene precursor used for the catalytic addition of acylsilanes.

C

C

COOCH3

COOCH3

ArCHO

O

H3C(H)N COOCH3

Ar COOCH3

N

S

CH3

+

H3C

H3C

+ + Tech. Note (1)
Ref. (1)

R H

O

Ph

O

O

OMe

Ph

O

OMe

H
O

O

R
10 mole% "carbene"

DBU, CH2Cl2
+ Tech. Note (2)

Ref. (2)

Ph Si(CH3)3

O O

PhPh Ph

O

Ph

Ph O
1. 30 mole% "carbene", DBU
        i-PrOH, THF, 70°C

2.  H2O
+

Tech. Note (3)
Ref. (3)

References:
1.	 J. Org. Chem., 2005, 70, 8919
2.	 J. Am. Chem. Soc., 2006, 128, 4558
3.	 J. Org. Chem., 2006, 71, 5715

N

S

Me Me

Me

+ I-
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TITANIUM (Compounds)
TITANIUM (Compounds)	 ITANIUM (Compounds)	

22-018022-0180

amp
HAZ

Bis(cyclopentadienyl)dicarbonyl titanium(II), min. 98% 
(12129‑51‑0) 
(C5H5)2Ti(CO)2; FW: 234.09; red xtl. 
air sensitive

Ti
OC CO

	 1g
	 5g

Technical Note:
1.	 Catalyst for the Pauson-Khand like conversion of enynes to cyclopentenones.

X

R

X O

R
5-20 mol% Cp2Ti(CO)2

toluene, 90o C, 18 psig CO

References:
1.	 J. Am. Chem. Soc., 1996, 118, 9450
2.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol 3, 1632

 
22-020022-0200 Bis(cyclopentadienyl)titanium dichloride, 99+% 

(Titanocene dichloride) (1271‑19‑8) 
(C5H5)2TiCl2; FW: 249.00; red xtl.; m.p. 289-291° 
air sensitive, moisture sensitive

	 25g
	 100g

Technical Notes:
1.	 Precatalyst for reduction of esters and α,β-unsaturated ketones.
2.	 Catalyzes reductive deoxygenation of alcohols and hydroxylamines.
3.	 Catalyst for the radical cyclization of epoxides.
4.	 Reagent for the conversion of enynes to bicyclic cyclopentenones.
5.	 Catalyzes silylation of alkenes and alkynes.

RCO2R' RCH2OH
Cp2TiCl2

BuLi, PHMS
THF, -78 oC

Tech. Note (1)
Ref. (1)

R1 R2

O

R1 R2

O
Cp2TiCl2

Zn, NEt3

Tech. Note (1)
Ref. (2)

OH Cp2TiCl2

Mn, THF
Tech. Note (2)
Ref. (4)

R1
N
OH

R2

O
R1

N
H

R2

O

Cp2TiCl2

Zn, THF
MeOH

Tech. Note (2)
Ref. (4)

O

Me
OAc

Me
Me

Me

Me Me

HO

Cp2TiCl2

Me3SiCl
Mn, THF

Tech. Note (3)
Ref. (5)

N
Cbz

O

Me
N

OH
Me

Cbz

Cp2TiCl2

Mn, THF
Tech. Note (3)
Ref. (6)

Ti
Cl Cl
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TITANIUM (Compounds)

Me
CO2tBu

CO2tBu O

Me
CO2tBu

CO2tBu

Cp2TiCl2

Me3SiCN

Tech. Note (4)
Ref. (7)

EtEt Et
SiHPh2

Et

Cp2TiCl2

nBuLi, THF
Tech. Note (5)
Ref. (8)

References:
1.	 J. Org. Chem., 1994, 59, 4323
2.	 Org. Lett., 2010, 12, 44
3.	 J. Am. Chem. Soc., 2010, 132, 254
4.	 J. Org. Chem., 2009, 74, 448
5.	 J. Am. Chem. Soc., 2005, 127, 14911
6.	 Org. Lett., 2008, 10, 4383
7.	 J. Am. Chem. Soc., 1994, 116, 8593
8.	 Org. Lett., 2003, 5, 3479

 
22-076122-0761 (4R,5R)-(-)-2,2-Dimethyl-α,α,α’,α’-tetra(1-naphthyl)-1,3-

dioxolane-4,5-dimethanolatotitanium(IV) dichloride 
acetonitrile adduct (197389‑47‑2) 
[C47H36O4]TiCl2∙CH3CN; FW: 783.58 (824.63); yellow pwdr. 
air sensitive, moisture sensitive

250mg
1g

Technical Notes:
1.	 Catalyst used in the enantioselective fluorination of β-ketoesters.
2.	 Versatile catalyst used in the enantioselective 1,2 and 1,4 additions 

to carbonyl compounds, transfer of allyl groups to aldehydes, 
cycloadditions and others.  See reference (2).

N

N

CH2Cl

F

Ph

O

CH3

O

OEt
N

N

CH2Cl

H

Ph

O O

OEt
CH3F

2BF4
- + 2BF4

- +

    cat.
(5 mol%)

MeCN
   RT

Tech. Note (1)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2000, 39, 4359
2.	 Angew. Chem. Int. Ed., 2001, 40, 92-138. (review article)

 
22-078022-0780 (4R,5R)-(-)-2,2-Dimethyl-α,α,α’,α’-tetraphenyl-1,3-

dioxolane-4,5-dimethanolato[1,2-bis(dimethoxy)
ethane]titanium(IV) dichloride acetonitrile adduct 
(328123‑04‑2) 
[C31H28O4][C4H10O2]TiCl2∙CH3CN; FW: 673.45 (714.50); 
white xtl. 
air sensitive, moisture sensitive

PhPh

Ph Ph

Me

Me

O

O

O

O
Ti

Cl

Cl

O

O

Me

Me

250mg
1g

Technical Notes:
1.	 Catalyst used in the enantioselective fluorination of β-ketoesters.
2.	 Versatile catalyst used in the enantioselective 1,2 and 1,4 additions to carbonyl compounds, transfer of allyl 

groups to aldehydes, cycloadditions and others.  See reference (2).

N

N
CH2Cl

F

Ph

O

CH3

O

OEt
N

N
CH2Cl

H

Ph

O O

OEt
CH3F

2BF4
- + 2BF4

- +

    cat.
(5 mol%)

MeCN
   RT

Tech. Note (1)
Ref. (1)

References:
1.	 Angew. Chem. Int. Ed., 2000, 39, 4359
2.	 Angew. Chem. Int. Ed., 2001, 40, 92-138.(review article)

 

TiCl

O

O

O

O

Me

Me

Cl

22-0200
(continued)

Bis(cyclopentadienyl)titanium dichloride, 99+% (Titanocene dichloride) (1271‑19‑8) 
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TITANIUM (Compounds)
93-221693-2216

HAZ
Titanium(IV) i-propoxide, min. 98% (546‑68‑9) 
Ti[OCH(CH3)2]4; FW: 284.25; colorless to pale yellow liq.; m.p. 20°; 
b.p. 58°/1 mm; f.p. 81°F; d. 0.9550 
moisture sensitive 
Note: Available prepacked in ALD cylinder- see 98-4030.

	 250g
	 1kg

Technical Notes:
1.	 Catalyst for the synthesis of acyclic epoxy alcohols and allylic epoxy alcohols.
2.	 Useful for diastereoselective reduction of alpha-fluoroketones.
3.	 Catalyzes the asymmetric allylation of ketones.
4.	 Reagent for the synthesis of cyclopropylamines from aryl and alkenyl nitriles.
5.	 Useful for racemic and/or enantioselective addition of nucleophiles to aldehydes6, ketones7 and imines8. 
6.	 Catalytic intramolecular formal [3+2] cycloaddition. 
7.	 Catalyst for the synthesis of cyclopropanols from esters and organomagnesium reagents.

(-)-MIB, Ti(OiPr)4, O2+H

O

Me

ZnEt2
O

Me

Me

OH

Tech. Note (1)
Ref. (1)

LiBH4, Ti(OiPr)4Me

F

O
Me

F

OH
Tech. Note (2)
Ref. (2)

+
BINOL, Ti(OiPr)4Me

Me

O
Sn

4
Me

Me

HO
Tech. Note (3)
Ref. (3)

EtMgBr, Ti(OiPr)4MeO MeO
N

NH2
Tech. Note (4)
Ref. (4)

R H

O
+ AlAr3(THF)

Ti(OiPr)4, L

R Ar

OH Tech. Note (5)
Ref. (5)

BocO

MeO2C

X

CO2Me

PR3, Ti
X

MeO2C

CO2Me
H

H

Tech. Note (6)
Ref. (9)

EtMgBr, Ti(OiPr)4

OH

O

OMe

Tech. Note (7)
Ref. (10)

References:
1.	 J. Am. Chem. Soc., 2005, 127, 14668
2.	 J. Am. Chem. Soc., 2005, 127, 11896
3.	 J. Am. Chem. Soc., 2004, 126, 12580
4.	 J. Org. Chem., 2003, 68, 7133
5.	 J. Am. Chem. Soc., 2006, 128, 14808
6.	 Org. Lett., 2009, 11, 5578
7.	 Org. Lett., 2009, 11, 499
8.	 Org. Lett., 2009, 11, 4596
9.	 J. Org. Chem., 2009, 74, 3394
10.	 Synthesis, 1991, 234
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TITANIUM (Compounds)
SULFUR (Compounds)	 TUNGSTEN (Compounds)	

74-180074-1800

amp
Tris(t-butoxy)(2,2-dimethylpropylidyne)tungsten(VI), 
98% Schrock Alkyne Metathesis Catalyst 
(78234‑36‑3) 
(C4H9O)3W≡CC(CH3)3; FW: 472.31; 
off‑white to tan pwdr. 
air sensitive, moisture sensitive, (store cold)

(tBu)O W C tBu

(tBu)O

(tBu)O

100mg
500mg

Technical Notes:
1.	 A well-defined tungsten-based alkyne metathesis catalyst first prepared by Professor Richard Schrock.  

The catalyst has been used to prepare a variety of products through alkyne metathesis, including natural 
products that contain large rings.

2.	 Catalyst for alkyne metathesis.

RO

OR

O

O

RO

OR O

O

O

RO

OR

O

OO

78%

1. Ac2O, H+

2. deprotection

Ciltreofuran

Tungsten complex

References:
1.	 Acc. Chem. Res., 1986, 19, 342. (review article)
2.	 Angew. Chem. Int. Ed., 2000, 39, 3012. (review article)
3.	 J. Org. Chem., 2003, 68, 1521
4.	 Angew. Chem., Int. Ed., 2010, 49, 7257VANADIUM (Compounds)	

VANADIUM (Compounds)	
96-6770 PhosphonicS Metal Oxidation Catalyst Kit

See page 346 
23-220223-2202 Vanadium(IV) bis(acetylacetonato)oxide, 98% (Vanadyl acetylacetonate) 

(3153‑26‑2) 
VO(C5H7O2)2; FW: 265.16; bluish green pwdr.; m.p. 250° dec.

	 50g
	 250g

Technical Notes:
1.	 Catalyst for the hydroxyl-directed epoxidation of olefins.
2.	 Catalyst for the asymmetric oxidation of disulfides.
3.	 Catalyst for the Mannich reaction.
4.	 Catalyst for sulfoxidation of alkanes.

Me

Me Me

OH Me

Me

OH Me

Me Me

OH
+

O O
49:1

VO(acac)2

tBuOOH
Tech. Note (1)

NO

O

Ph

Me Me

O

Me

OH

R

R1

O

O
Me

HO R

R1
OH

VO(acac)2

tBuOOH
Tech. Note (1)
Ref. (2)

SMe

Me

Me
S

Me
Me

Me SMe

Me

Me
S

Me Me

Me
O

91%ee

VO(acac)2

L*, H2O2

Tech. Note (2)
Ref. (3)
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VANADIUM (Compounds)

R
OH

N
OH

R1

R2

R3
NR3

R1

R2

OH
RVO(acac)2

DCM, reflux+ Tech. Note (3)
Ref. (4)

N
Ph Me R

O N
Ph

R

O

VO(acac)2

tBuOOH
+ Tech. Note (3)

Ref. (5)

SO3HVO(acac)2

SO2/O2

Tech. Note (4)
Ref. (6,7)

References:
1.	 Chem. Rev., 1993, 93, 1307
2.	 Org. Lett., 2009, 11, 2896
3.	 J. Am. Chem. Soc., 1998, 120, 8011
4.	 Org. Lett., 2002, 4, 463
5.	 Chem. Comm., 2009, 3169
6.	 J. Am. Chem. Soc., 2000, 122, 7390
7.	 J. Am. Chem. Soc., 2001, 123, 1545

 
23-435023-4350

HAZ
Vanadium(III) chloride tetrahydrofuran adduct (19559‑06‑9) 
VCl3(C4H8O)3; FW: 373.61; red xtl. 
moisture sensitive, (store cold)

	 5g
	 25g

Technical Note:
1.	 Catalyst used for oxidation of a wide variety allylic alcohols.

R1 R3

R2

R OH

R1 R3

R2

R OH

V catalyst
O

t-BuOOH

References:
1.	 Tetrahedron Lett., 2004, 45, 4465

 
23-438023-4380 Vanadyl(II) ethyl/butyl phosphonate Silica 

(PhosphonicS POVO) 
blue‑green solid; SA: >350 m2/g 
Note: Sold in collaboration with PhosphonicS Ltd. 
for research purposes only.  PhosphonicS Metal 
Oxidation Catalyst Kit component.

P

O

O
O

VO(II)

5g
25g

Particle size range: 70-200 microns
Average pore size: 60Å
Effective loadings: 0.3 to 0.5 mmol/g
Technical Note:

1.	 Catalyst used for oxidation of a wide variety allylic alcohols.

R1 R3

R2

R OH

R1 R3

R2

R OH

VO catalyst
O

t-BuOOH

References:
1.	 Tetrahedron Lett., 2004, 45, 4465

23-2202
(continued)

Vanadium(IV) bis(acetylacetonato)oxide, 98% (Vanadyl acetylacetonate) (3153‑26‑2)
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VANADIUM (Compounds)
YTTERBIUM (Compounds)	

70-013070-0130

a

Tris[N,N,N,N-tetramethylguanidinium]
[tris(1S)-(1,1’-binaphalene)-2,2’-diolato]
ytterbate Yb-HTMG-B (1611526‑75‑0) 
C75H78N9O6Yb; FW: 1374.52; 
off‑white to pale yellow pwdr. 
Note: U.S. Patent 14/898,925.

250mg
1g

Technical Note:
1.	 See 57-1250 (page 80)

YTTRIUM (Compounds)	
03-2010 Lithium tris(S-(-)-1,1’-binaphthyl-2,2’-diolato)yttrate(III) tetrahydrofuran 

adduct, min. 97% (500995‑67‑5)
See page 81 

39-150039-1500

amp
Tris[N,N-bis(trimethylsilyl)amide]yttrium(III), min. 98% (99.9%-Y) (REO) 
(41836‑28‑6) 
{[(CH3)3Si]2N}3Y; FW: 570.06; white to off‑white pwdr.; m.p. 180-184°; 
b.p. subl. 105°/10-4mm 
air sensitive, moisture sensitive 
Note: Available prepacked in ALD cylinder- see 98-4018.

1g
5g

25g

Technical Note:
1.	 Catalyst used in intramolecular, alkene hydroaminations.

NH2
N

HN
CH3

CH3H3C

Y[N(TMS)2]3

(2.7 mol%)
C6D6

10oC, 18 h
81%

Y[N(TMS)2]3

70oC, 18 h
91%

cis/trans
1/13

References:
1.	 Tetrahedron Lett., 2001, 42, 2933.
2.	 Org. Lett., 2005, 7, 1737.

 
39-585039-5850

a

Tris[N,N,N,N-tetramethylguanidinium]
[tris(1S)-(1,1’-binaphalene)-2,2’-diolato]yttrate 
Y-HTMG-B (1611526‑73‑8) 
C75H78N9O6Y; FW: 1290.39; orange pwdr. 
Note: U.S. Patent 14/898,925.

250mg
1g

Technical Note:
1.	 See 57-1250 (page 80)

ZINC (Compounds)	
30-405030-4050 Oxo[hexa(trifluoroacetato)]tetrazinc 

trifluoroacetic acid adduct  ZnTAC24™ 
(1299489‑47‑6) 
Zn4(CF3COO)6(O)(CF3COOH)·; FW: 955.65; 
white solid 
moisture sensitive 
Note: Manufactured under license of Takasago patent.

5g
25g

Technical Notes:
1.	 Zinc-catalyzed transesterification of various methyl esters under 

mild conditions
2.	 Zinc-catalyzed acylation of alcohols in the presence of amines
3.	 Zinc-catalyzed cycloizomerization. Synthesis of substituted furanes and furopyrimidine nucleosides

O
O

Yb

OO

O
O

NMe2

N NMe2+H
H

Me2N

NMe2N + H
H

NMe2

N

Me2N

HH
+

O
O

Y

OO

O
O

NMe2

N NMe2+H
H

Me2N

NMe2N + H
H

NMe2

N

Me2N

HH
+

O

O

O
Zn

O

O

O

O

Zn

O O

O

O

O

CF3

F3C

CF3

F3C

F3C

O Zn

Zn

CF3
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ZINC (Compounds)

Cbz

H
N

OMe

O
HO

Cbz

H
N

O

O
Zn-Cluster

(1.25 mol%)
PhCl

reflux, 18h

+

99%

Tech. Note (1)
Ref. (1)

H2N OH PhCOOMe+

Zn-Cluster
(1.25 mol%)

PhCl
reflux, 24h

H2N OCOPh
Tech. Note (2)
Ref. (2)

H
NO O

N O

OAc

OAcR

Zn-Cluster
(3.0 mol%)

DCE
reflux, 30h

N O

N O

OAc

OAc

O
R

99%

Tech. Note (3)
Ref. (3)

References:
1.	 J.Org. Chem., 2008, 73, 5147
2.	 J. Am. Chem. Soc., 2008, 130, 2944
3.	 J.Org. Chem., 2008, 73, 5881

 
30-135030-1350 Zinc bis(trifluoromethylsulfonyl)imide, min. 97% 

(168106‑25‑0) 
Zn[(CF3SO2)2N]2; FW: 625.69; white pwdr. 
hygroscopic

1g
5g

Technical Notes:
1.	 Useful catalyst for the Diels-Alder reaction. 
2.	 Excellent catalyst for the Friedel-Crafts acylations in ionic liquids, or 

solvent free. 
3.	 Active catalyst for the ring-opening of cyclopropanes.
4.	 Used in the asymmetric Friedel-Crafts reaction of pyrroles and acrylates. 

Me

O

+

Zn(NTf2)2
(1 mol %)

CH2Cl2, 20°C

O Me

Me

O

+

>95% yield

endo:exo = 16:1

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

N

MeO2C CO2Me

R1 R2

Ph59-99%

CO2Me

CO2Me

R1

+
Ph N

H

R2

Zn(NTf2)2

(10 mol %)

reflux, benzene

Tech. Note (3)
Ref. (3)

N

S

S

Zn

CF3

CF3

O

O

O

O

N

S

S

F3C

F3C

O

O

O

O

30-4050
(continued)

Oxo[hexa(trifluoroacetato)]tetrazinc trifluoroacetic acid adduct  ZnTAC24™ (1299489‑47‑6) 
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ZINC (Compounds)

O N

O O

CF3

N

R1

R2

Zn(NTf2)2 (20 mol%)
(R,R)-Ph-dbfox (22 mol %)

4 A MS, CH2Cl2
90-99%

75-99% ee

°
O N

O O

CF3

N

R2

R1

**

Tech. Note (4)
Ref. (4)

References:
1.	 Chem. Lett., 1995, 24, 307
2.	 Chem. Commun., 2004, 1368.
3.	 Org. Lett., 2009, 11, 3770. 
4.	 Org. Lett. 2010, 12, 1136. 

 
30-400030-4000

HAZ
Zinc trifluoromethanesulfonate, min. 98% (Zinc triflate) (54010‑75‑2) 
Zn(SO3CF3)2; FW: 363.54; white pwdr. 
hygroscopic

	 5g
	 25g

Technical Notes:
1.	 Catalyst for the addition of acetylenes to carbonyls and nitrones.
2.	 Claisen rearrangement.
3.	 Catalyst for the enantioselective Henry and Aza-Henry reactions.
4.	 Pd-catalyzed hydroalkylation of styrenes with zinc reagents.

H

O

PhH

Ph

OH

+
Zn(OTf)2

(+)-N-methyl ephedrine

Tech. Note (1)
Ref. (1,2)

N

Ph

O Bn
PhH

Ph

+
Zn(OTf)2, NEt3

N
HO Bn

Tech. Note (1)
Ref. (1,2)

R1 NR2
2

Me

CO2Bn
CO2Bn

NR2
2R1

Me

+
Zn(OTf)2 Tech. Note (2)

Ref. (3)

R

O
CH3NO2

R

OH
NO2

Zn(OTf)2

(+)-N-methyl ephedrine

+ Tech. Note (3)
Ref. (4,5)

Ar
+ BrZn

Pd

Zn(OTf)2 Ar

H
Tech. Note (4)
Ref. (6)

References:
1.	 Acc. Chem. Res., 2000, 33, 373
2.	 J. Am. Chem. Soc., 2001, 123, 9472
3.	 J. Am. Chem. Soc., 2002, 124, 13646
4.	 Angew. Chem. Int. Ed., 2005, 44, 3881
5.	 Angew. Chem. Int. Ed., 2006, 45, 117
6.	 J. Am. Chem. Soc., 2009, 131, 18042

30-1350
(continued)

Zinc bis(trifluoromethylsulfonyl)imide, min. 97% (168106‑25‑0) 
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ZIRCONIUM (Compounds)
ZIRCONIUM (Compounds)	 ZIRCONIUM (Compounds)	

40-104040-1040 Bis(cyclopentadienyl)zirconium chloride hydride 
(Schwartz’s Reagent), 95% (37342‑97‑5) 
(C5H5)2ZrClH; FW: 257.87; off‑white pwdr.; m.p. > 300° 
light sensitive, moisture sensitive

	 1g
	 5g
	 25g

Technical Notes:
1.	 Reagent for the hydrozirconation of olefins.
2.	 Reagent for the hydrozirconation of alkynes.
3.	 Catalyst for the hydroboration of olefins.
4.	 Mediates the reduction of tertiary amides to aldehydes, without reduction of cyano, nitro, ester, or α,β-

unsaturated groups.
5.	 Catalyst for the asymmetric vinylation and dienylation of ketones.
6.	 Useful reagent for dimethylzinc mediated additions alkenylzirconocenes to aldimines.
7.	 Useful reagent for the synthesis of oxidized amides from nitriles.
8.	 Reagent for the hydrozirconation of propargylic alcohols.

Cp2Zr
Cl Tech. Note (1)

n-Bu H
n-Bu

H Zr(Cl)Cp2

H n-Bu

Cp2(Cl)Zr H

H
+

>98:2

Tech. Note (2)
Ref. (3)

n-Bu
O

B
O

H

Me
Me

Me
Me

+

n-Bu
B

O

O
Me Me

Me

Me
Tech. Note (3)
Ref. (5)

NR

O
R'

R''
R

O

H

Cp2ZrHCl

THF
Tech. Note (4)
Ref. (9)

1) Cp2ZrHCl, Me2Zn

Me

O

Ph

Bu

NH HNO2S SO2

OH HO

Me

Me Me

Me

2) Ti(OiPr)4, ZnMe2, L Ph

Me OH

Bu

L = Tech. Note (5)
Ref. (10)

3)

1) Cp2ZrHCl
2) Me2Zn

Bu

Ph

NP(O)Ph2

H

Ph

NHP(O)Ph2

Bu
Tech. Note (6)
Ref. (11)

C
N

1) Cp2ZrHCl
2) i-PrC(O)Cl
3) MeOH

OMe

N
H

O
Tech. Note (7)
Ref. (12)

N

OH

Me

1) MeLi, Cp2ZrH(Cl), ZnCl2

2) I2
N

OH

Me

I Tech. Note (8)
Ref. (13)

Zr
Cl

H
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ZIRCONIUM (Compounds)

References:
1.	 Comprehensive Organic Synthesis, 1991, Vol. 8, Chapter 3.9, 667.
2.	 Organic Syntheses, 1992, 71, 77.
3.	 Synthesis, 1988, 1.
4.	 Synthesis, 1993, 537.
5.	 J. Am. Chem. Soc., 1996, 118, 909.
6.	 Tetrahedron, 1996, 52, 12853.
7.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol. 2, 1082.
8.	 Tetrahedron, 1998, 54, 753.
9.	 J. Am. Chem. Soc., 2007, 129, 3408.
10.	 J. Am. Chem. Soc., 2005, 127, 8355.
11.	 J. Am. Chem. Soc., 2003, 125, 761.
12.	 Org. Lett., 2007, 9, 5385.
13.	 J. Am. Chem. Soc., 2007, 129, 12088.

 
93-400293-4002 Bis(cyclopentadienyl)zirconium dichloride, 99% 

(Zirconocene dichloride) (1291‑32‑3) 
(C5H5)2ZrCl2; FW: 292.32; white to off‑white pwdr. 
moisture sensitive

	 5g
	 25g
	 100g

Technical Notes:
1.	 Reagent for the conversion of enynes to bicyclic cyclopentenones. 
2.	 Precursor for the cyclization of dienes to cyclopentane and cyclohexane 

derivatives.
3.	 Precatalyst for the alkylation of olefins.
4.	 Precursor to zirconocene complexes of unsaturated organic molecules.
5.	 Catalyst for the coupling of alkoxymethyl-substituted styrene derivatives.
6.	 Reagent for the carboalumination-Claisen rearrangement-carbonyl addition cascade reaction.
7.	 Useful for the preparation of vinyl allenes.
8.	 Reagent for the alkynylation of epoxides.
9.	 Catalyst for the formation of carbocycles from cyclic enol ether.

Me
Me

SiMe3

RO

Me

Me

RO H

SiMe3

O

Me

Me

HO H

CO2H

Me
H

Pentalenic Acid

Tech. Note (1)
Ref. (1)

Me
Me

SiMe3

RO

Me

Me

RO H

SiMe3

O

Me

Me

HO H

CO2H

Me
H

Pentalenic Acid

Tech. Note (2)
Ref. (2,3)

OH OH OH

Me

95:5 (diastereomeric ratio) Tech. Note (3)
Ref. (4,5)

MeO

MeO
OH

MeO

MeO
OH

ZrCp2

MeO

MeO Me

Me

OMe
OMe

isogalbulin

Tech. Note (4)
Ref. (9)

Cp2ZrCl2 (5 mol%)
n-C8H17OTs  (1 eq.)

n-BuMgCl (2 eq.)

55 °C

n-C8H17 Tech. Note (4)
Ref. (10)

Zr
Cl

Cl

40-1040
(continued)

Bis(cyclopentadienyl)zirconium chloride hydride (Schwartz’s Reagent), 95% (37342‑97‑5) 
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ZIRCONIUM (Compounds)

OMe

MeMe

Ph+
Cp2ZrCl2, n-BuMgCl

THF, rt

MeMe

Ph
Me

Tech. Note (5)
Ref. (11)

Bu

1) AlMe3, H2O, Cp2ZrCl2

2)

-78 °C to rt, 10 min

Ph O
Bu

Ph OH Me Tech. Note (6)
Ref. (12)

PPh2Bu

EtEt

+
1) Cp2ZrCl2, n-BuMgCl

2) I2, rt, 1 h
3) HCl (aq)

THF, -78 °C to 0 °C

Et

I

Et

Bu
PPh2

O
1) n-BuLi, Et2O, -78 °C
2) PhCHO, -78 °C, 1 h

3) t-BuOK, rt, 0.5 h
Et

Et

Bu

H

Ph Tech. Note (7)
Ref. (13)

Ph

O CO2MeAg

Cp2ZrCl2
cat. AgOTf

OH

CO2Me

Ph Tech. Note (8)
Ref. (14)

O

1) Cp2ZrCl2 (15 mol%), PPh3 (30 mol%),
     PrMgCl (3 equiv)

2) H2O

HO

H

Tech. Note (9)
Ref. (15)

References:
1.	 J. Am. Chem. Soc., 1989, 111, 3336
2.	 Tetrahedron Lett., 1992, 33, 7735
3.	 J. Am. Chem. Soc., 1991, 113, 6268
4.	 J. Am. Chem. Soc., 1992, 114, 6692
5.	 J. Am. Chem. Soc., 1993, 115, 6614
6.	 Encyclopedia of Reagents for Organic Synthesis, 1995, Vol. 3 1667.
7.	 Science, 1993, 261, 1696
8.	 Acc. Chem. Res., 1994, 27, 124 (review)
9.	 J. Org. Chem., 2000, 65, 3236
10.	 J. Am. Chem. Soc., 2000, 122, 5977
11.	 J. Org. Chem., 2005, 70, 4354
12.	 J. Org. Chem., 2005, 70, 8096
13.	 J. Org. Chem., 2005, 70, 8785
14.	 J. Org. Chem., 2008, 73, 1093
15.	 Org. Lett., 2007, 9, 3081

 
40-105440-1054

a

Bis(pentamethylcyclopentadienyl)
dimethylzirconium(IV), 99% (67108‑80‑9) 
[(CH3)5C5]2Zr(CH3)2; FW: 391.75; white to off‑white xtl. 
air sensitive, moisture sensitive

250mg
1g
5g

Technical Note:
1.	 Zirconium complex used as a polymerization catalyst.

References:
1.	 J. Am. Chem. Soc., 2009, 131, 16658.
2.	 Organometallics, 2005, 24, 6013.

 

MeMe

Me

Me

Me

MeMe

Me

Me

Me

ZrMe Me

93-4002
(continued)

Bis(cyclopentadienyl)zirconium dichloride, 99% (Zirconocene dichloride) (1291‑32‑3) 
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ZIRCONIUM (Compounds)
40-105640-1056 (+)-Bis[1-{(1’R,2’R,5’R)-2’-i-propyl-5’-methylcyclohexyl}indenyl]

zirconium(IV) dichloride (148347‑90‑4) 
(C19H25)2ZrCl2; FW: 668.93; orange pwdr. 
moisture sensitive

	 100mg
	 500mg

Technical Notes:
1.	 Catalyst used for the enantioselective carboalumination of unactivated alkenes.
2.	 Catalyst used for the enantioselective synthesis of methyl-substituted alkanols and their derivatives.
3.	 Reagent for the synthesis of reduced polypropionates via “one pot” Zr-catalyzed asymmetric 

carboalumination Pd-catalyzed cross-coupling tandem process.
4.	 Catalyst used for the asymmetric carboalumination of internally hydroxylated terminal alkenes.

R
R

AlMe2

MeAlMe3 (1 equiv)

cat. (1-8 mol%)

Tech. Note (1)
Ref. (1)

R
Al(i-Bu)2 +

Z
n

cat.

CH2Cl2
isobutylaluminoxane

R
Z

Al(i-Bu)2

n

H3O+

R

Me
Z

n

Tech. Note (2)
Ref. (2)

Hex

AlMe3, (-)-(NMI)2ZrCl2

CH2Cl2, rt, 16 h
Hex

AlMe2

Me

Hex

Me
1) Zn(OTf)2, t-Bu2AlH

DMF, 70 °C, 2 h

2) PdCl2(DPEPhos)
THF, rt, 16h

Br

Tech. Note (3)
Ref. (3)

1) AlMe3, (-)-(NMI)2ZrCl2

2) O2OH
OH

OH

diastereomeric ratio 7.7/1

Tech. Note (4)
Ref. (4)

References:
1.	 Pure Appl. Chem., 2002, 74(1), 151.
2.	 Angew. Chem. Int. Ed., 2002, 41, 2141.
3.	 J. Am. Chem. Soc., 2005, 127, 2838.
4.	 Org. Lett., 2007, 9, 2771.

 
40-114240-1142 rac-Dimethylsilylbis(1-indenyl)zirconium dichloride, min. 97% (121009‑93‑6) 

(CH3)2Si(C9H6)2ZrCl2; FW: 448.53; orange pwdr. 
moisture sensitive

100mg
500mg

Technical Note:
1.	 Chiral, stereorigid metallocene catalyst with co-catalyst methylaluminoxane (MAO) is a type of Ziegler-Natta 

catalyst, showing extremely high activity for polymerization of olefins such as ethylene, propylene, and 
styrene. 

References:
1.	 Organometallics, 1994, 13, 954.
2.	 US Patents 5,103,030; 5,017,714.

 
40-140040-1400 rac-Ethylenebis(4,5,6,7-tetrahydro-1-indenyl)zirconium 

dichloride (100163‑29‑9) 
C2H4(C9H10)2ZrCl2; FW: 426.54; white to pale yellow pwdr. 
moisture sensitive

100mg
500mg

Technical Note:
1.	 The Kaminsky catalyst with co-catalyst methylaluminoxane (MAO) is 

a type of Ziegler-Natta catalyst, showing extremely highm activity for 
polymerization of olefins such as ethylene, propylene, and styrene. 

References:
1.	 Journal of Organometallic Chemistry, 1985, 288, 63.
2.	 Polyhedron, 1988, 7, 2375.
3.	 US Patent 4,769,510. ITS (Compounds)	

 

Zr
ClCl
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BIOCATALYST KITS - CalB immo KIT™ - Immobilized enzyme	
96-405096-4050

a

CalB immo KIT™ - Immobilized enzyme 
Store in dry conditions (2-8°C). Do not freeze. Shelf Life: 1 year; Sold in collaboration with 
Purolite for research purposes only. 
Components also available for individual sale.  Contains the following:

 
07-3130 CalB immo Plus™ - Immobilized enzyme 10g See page 3
07-3142 CalB immo 8285™ - Immobilized enzyme 10g See page 3
07-3148 CalB immo 8806™ - Immobilized enzyme 10g See page 3
07-3152 CalB immo 5587™ - Immobilized enzyme 10g See page 2
07-3155 CalB immo 1090™ - Immobilized enzyme 10g See page 2
07-3159 CalB immo 5872™ - Immobilized enzyme 10g See page 2

Item # Immobilized on Immobilization Enzyme activity (PLU/g dry)

07-3130 DVB/methacrylate Adsorption >9,000

07-3142 Epoxy/butyl methacrylate Covelent >10,000

07-3148 Octadecyl methacrylate Adsorption >10,000

07-3152 Styrene/DVB copolymer Adsorption >4,000

07-3155 Macroporous styrene/DVB Adsorption >8,000

07-3159 Styrene/DVB Adsorption >3,500

Appearance: White to slightly yellow spherical beads, free from foreign matter
Pricipal Applications: Screening of immobilized lipases for process development, Esterifi cations (regio- and stereo-se-
lective), Transesterfi cation, Amidation, Fats and oils modifi cation
Advantages: Fast screening in process development, Wide selection of enzyme carriers for different applications

BIOCATALYST KITS - Lipase immo Kit - Immobilized enzymes	
ZIRCONIUM (Compounds)	

96-406596-4065

a

Lipase immo Kit - Immobilized enzymes 
The KIT contains 10g of each of the following:
- CalB immo Plus™(Lipase from Candida antarctica B)*07-3130*
- CalA immo (Lipase from Candida antarctica A)
- TL immo (Lipase from Thermomyces lanuginosa)
- RM immo (Lipase from Rhizomucor miehei)
- CR immo (Lipase from Candida rugosa)
- PS immo (Lipase from Pseudomonas cepacia)

A selection of immobilized lipases on different Lifetech™ ECR enzyme carrier resins for 
screening purposes. 
Store in dry conditions (2-8°C).  Do not freeze.
Sold in collaboration with Purolite for research purposes only. 

 
Principal Applications: Esterifications (regio - and stereo-selective), Transesterfication, Kinetic resolution of 
racemic alcohols, amines, esters and triacylclycerides, Fats and oils modification, Hydrolysis of esters
Advantages: Fast screening in process development, Wide selection of immobilized lipases, Optimal for all 
applictions in organic solvents.
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BIOCATALYST KITS - Novozymes Endoprotease Screening Kit	
96-022496-0224

a

Novozymes Endoprotease Screening Kit (contains 6 endoprotease enzymes) 
Store at 0-10°C. DO NOT FREEZE.  Sold in collaboration with Novozymes A/S.  Novozymes 
does not promote nor support the use of enzymes as Active Pharmaceutical Ingredients or 
excipients. www.strem.com/novozymes 
Components also available for individual sale.  Contains the following:

 
06-3110 Alcalase® 2.4 L FG (9014-01-1) 10g See page 2
06-3112 Alcalase® 2.5 L (9014-01-1) 10g See page 2
06-3115 Esperase® 8.0 L (9014-01-1) 10g See page 9
06-3137 Savinase® 12 T (9014-01-1) 10g See page 11
06-3150 Savinase® 16 L (9014-01-1) 10g See page 11
06-3160 Neutrase® 0.8 L (9080-56-2) 10g See page 9

Item# Density Activity Formulation Optimal Conditions Substrate Specifi city
06-3110 1.17 2.4 AU-A/g Liquid 30-65°C, pH 7-9 Serine endopeptidase

06-3112 1.08 2.5 AU-A/g Liquid 30-65°C, pH 7-10 Serine endopeptidase

06-3115 1.07 8 KNPU-E/g Liquid pH 8-12.5 Serine endopeptidase

06-3137 1.13 12 KNPU S/g Granulate 30-70°C, pH 8-10 Serine endopeptidase

06-3150 1.16 16 KNPU S/g Liquid 30-70°C, pH 8-10 Serine endopeptidase

06-3160 1.26 0.8 AU/g Liquid 40-50°C, pH 7 Metalloprotease

Optimal storage is 0-10°C/32-50°F. If stored above 25°C/77°F the samples should be used within 3 months.

BIOCATALYST KITS - Novozymes Lipase Screening Kit	
ZIRCONIUM (Compounds)	

96-022096-0220

a

Novozymes Lipase Screening Kit (contains 9 lipase enzymes) 
Store at 0-10°C. DO NOT FREEZE.  Sold in collaboration with Novozymes A/S.  Novozymes 
does not promote nor support the use of enzymes as Active Pharmaceutical Ingredients or 
excipients. www.strem.com/novozymes 
Components also available for individual sale.  Contains the following:

 
06-3100 NovoCor® AD L (9001-62-1) 10g See page 9
06-3105 Lipozyme® CALB L (9001-62-1) 10g See page 9
06-3118 Palatase® 20000 L (9001-62-1) 5g See page 10
06-3120 Novozym® 40086 (9001-62-1) 5g See page 10
06-3123 Novozym® 435 (9001-62-1) 5g See page 10
06-3125 Resinase® HT (9001-62-1) 10g See page 10
06-3135 Novozym® 51032 (9001-62-1) 10g See page 10
06-3140 Lipozyme® TL 100 L (9001-62-1) 10g See page 9
06-3155 Lipozyme® TL IM (9001-62-1) 10g See page 9

Item# Density Activity Formulation Optimal Conditions Substrate Specifi city
06-3100 1.17 6000 LU/g Liquid 30-60°C, pH 5-9 Sterically hindered esters

06-3105 1.20 5000 LU/g Liquid 30-60°C, pH 5-9 Esters and alcohols

06-3118 1.19 20000 LU/g Liquid 30-50°C, pH 7-10 Esters

06-3120 0.33 275 IUN/g Immobilized Granulate 30-50°C, pH 7-10 Esters

06-3123 0.40 10000 PLU/g Immobilized Granulate 30-60°C, pH 5-9 Esters and alcohols

06-3125 1.05 50 KLU/g Liquid up to 90°C, pH 5-8 Esters

06-3135 1.04 15 KLU/g Liquid 35-70°C, pH 7-10 Esters

06-3140 1.05 100 KLU/g Liquid 20-50°C, pH 7-10 Esters and diesters

06-3155 0.40 250 IUN/g Immobilized Granulate 50-75°C, pH 6-8 Esters

Optimal storage is 0-10°C/32-50°F. If stored above 25°C/77°F the samples should be used within 3 months.
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CATALYST & ORGANOCATALYST KITS - Apeiron Ruthenium Metathesis Catalyst Kit
BIOCATALYST KITS	 ZIRCONIUM (Compounds)	

96-040096-0400

a

Apeiron Ruthenium Metathesis Catalyst Kit 
Sold in collaboration with Apeiron Synthesis, Inc. 
Components also available for individual sale.  Contains the following:

N
N

NC

CN

07-2203                                      1g
SnatchCat Metal Scavenger

Ru

O

MeN

Me

O

Me

Cl
O

Cl

NN

iPr

iPr

iPr

iPr

44-0750                               100mg
GreenCat

Ru

O

NN
Me

Me

Me

Me

MeMe

Cl

Cy3P

44-0753                               100mg
LatMet

 

Ru

O

NN
Me

Me

Me

Me

MeMe

Cl

iPr
NO2

Cl

44-0758                               100mg
nitro-Grela

N N

Ru

iPr

iPriPr

iPr

Cl

Cl
O

iPr

N

N
Et Me+

Cl-

2H2O

44-0759                               100mg
FixCat

N N

Ru

Me

MeMe

Me

Cl

Cl
N

Me Me

O
Et

O

44-0760                               100mg 
HeatMet

Ca

Ru

O

iPr

Cl

Cl

NN

Me

Me

Me

Me

MeMe

Me3N + Cl-

44-0765                               100mg
StickyCat Cl

Ru

O
iPr

Cl

Cl

NN
Me

Me

Me

Me

MeMe

Cl-N

N

Me Et
+

44-0768                               100mg
AquaMet
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CATALYST & ORGANOCATALYST KITS - Apeiron Ruthenium Metathesis Catalyst Kit
07-2203 1,4-Bis(2-isocyanopropyl)piperazine 

(SnatchCat Metal Scavenger) (51641-96-4)
1g visit strem.com

44-0750 [1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene]
{2-[[1-(methoxy(methyl)amino)-1-oxopropan-2-yl]oxy]
benzylidene}ruthenium(II) dichloride GreenCat (1448663-06-6)

100mg See page 225

44-0753 [1,3-Bis(2,4,6-trimethylphenylimidazolidin-2-ylidene)]
(tricyclohexylphosphine)-(2-oxobenzylidene)ruthenium(II) 
chloride LatMet (1407229-58-6)

100mg See page 233

44-0758 [1,3-Bis(2,4,6-trimethylphenylimidazolidin-2-ylidene)]-
(2-i-propoxy-5-nitrobenzylidene)ruthenium(II) dichloride 
nitro-Grela (502964-52-5)

100mg See page 232

44-0759 (1,3-Bis(2,6-diisopropylphenyl)-4-((4-ethyl-4-methylpiperzain-1-
ium-1-yl)methyl)imidazolidin-2-ylidene)(2-isopropoxybenzylidene)
ruthenium(II) chloride dihydrate FixCat (1799947-97-9)

100mg See page 224

44-0760 Dichloro(1,3-bis(2,4,6-trimethylphenyl)imidazolidin-2-ylidene)
{2-[(ethoxy-2-oxoethylidene)amino]benzylidene}ruthenium(II) HeatMet

100mg See page 277

44-0765 [1,3-Bis(2,4,6-trimethylphenyl)-4-[(trimethylammonio)
methyl]imidazolidin-2-ylidene]-(2-i-propoxybenzylidene)
dichlororuthenium(II) chloride StickyCat Cl (1452227-72-3)

100mg See page 234

44-0768 [1,3-Bis(2,4,6-trimethylphenyl)-4-[(4-ethyl-4-methylpiperazin-1-
ium-1-yl)methyl]imidazolidin-2-ylidene]-(2-i-propoxybenzylidene)
dichlororuthenium(II) chloride AquaMet (1414707-08-6)

100mg See page 230

CATALYST & ORGANOCATALYST KITS - BASF Blocking Group Removal Catalyst Kit	
ZIRCONIUM (Compounds)	

96-671596-6715 BASF Blocking Group Removal Catalyst Kit 
Sold in collaboration with BASF for research purposes only. 
Components also available for individual sale.  Contains the following:

 
46-1905 Palladium, 10% on activated wood carbon, reduced, 50% 

water wet (Escat™ 1931) (7440-05-3)
10g visit strem.com

46-1906 Palladium, 10% on activated wood carbon, unreduced, 
50% water wet (Escat™ 1921) (7440-05-3)

10g

46-1907 Palladium, 3% on activated carbon, reduced, 50% water 
wet paste (Escat™ 1911) (7440-05-3)

10g

46-1908 Palladium, 5% on activated carbon, reduced, 50% water 
wet paste (Escat™ 1941) (7440-05-3)

10g

46-1909 Palladium, 5% on activated carbon, reduced, 50% water 
wet paste (Escat™ 1961) (7440-05-3)

10g

46-1911 Palladium, 5% on activated carbon, reduced, 50% water 
wet paste (Escat™ 1971) (7440-05-3)

10g

Technical Note:
1.	 In synthesis, the commonly practiced deprotection of benzylated alcohols and amines by precious metal 

catalyzed hydrogenolysis requires that the catalyst achieve complete deprotection under a limited range 
of  available process conditions and in the presence of various  process solvents and complex organic 
functionalities. Relative to classic catalysts, the Englehard family of blocking group removal catalysts exhibits 
unprecedented high intrinsic catalytic activity, exceptional fast filtration characteristics, robust functional 
group tolerance, and good activity in a broad range of solvents.

OHO

OH

OH

+    CH3Ph    95% yield

T = 50°C
P = 1.1 bar H2
10% Pd/C

CH3OH

NHHO

NH2

OH

+    CH3Ph
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CATALYST & ORGANOCATALYST KITS - BASF Heterogeneous Catalyst Kit	
CATALYST & ORGANOCATALYST KITS	 ZIRCONIUM (Compounds)	

96-671796-6717

HAZ
BASF Heterogeneous Catalyst Kit 
Product offered is commercial grade, sold in collaboration with BASF for research purposes only. 
Components also available for individual sale.  Contains the following:

 
44-4065 Ruthenium, 5% on activated carbon, reduced, 

50% water wet paste (Escat™ 4401) (7440-18-8)
5g visit strem.com

45-1875 Rhodium, 5% on activated wood carbon, reduced, 
50% water wet paste (Escat™ 3401) (7440-16-6)

1g

46-1707 Palladium, 20% on activated carbon (Pearlman’s catalyst), 
unreduced, 50% water wet paste (Escat™ 1951) (7440-05-3)

5g

46-1710 Palladium, 0.6% on activated carbon, 
50% water-wet paste (NanoSelect LF 100) (7440-05-3)

5g

46-1901 Palladium, 5% on activated peat carbon, reduced, 
50% water wet paste (Escat™ 1621) (7440-05-3)

10g

46-1902 Palladium, 5% on activated wood carbon, reduced, dry 
(Escat™ 1431) (7440-05-3)

10g

46-1903 Palladium, 5% on activated wood carbon, reduced, 
50% water wet paste (Escat™ 1421) (7440-05-3)

10g

46-1904 Palladium, 5% on activated wood carbon, unreduced, 
50% water wet paste (Escat™ 1471) (7440-05-3)

10g

46-1905 Palladium, 10% on activated wood carbon, reduced, 
50% water wet (Escat™ 1931) (7440-05-3)

10g

46-1951 Palladium, 5% on alumina powder, reduced, dry 
(Escat™ 1241) (7440-05-3)

5g

78-1611 Platinum, 5% on activated wood carbon, reduced, dry 
(Escat™ 2431) (7440-06-4)

5g

78-1612 Platinum, 5% on activated wood carbon, reduced, 
50% water wet paste (Escat™ 2421) (7440-06-4)

5g

78-1613 Platinum, 5% on activated carbon, unreduced, 
50% water wet paste (Escat™ 2441) (7440-06-4)

5g

CATALYST & ORGANOCATALYST KITS - BASF Palladium Catalyst Kit	 NIUM (Compounds)	CATALYST & ORGANOCATALYST KITS	

IRCONIUM (Compounds)	

96-671996-6719

HAZ
BASF Palladium Catalyst Kit 
Product offered is commercial grade, sold in collaboration with BASF for research purposes only. 
Components also available for individual sale.  Contains the following:

 
46-1707 Palladium, 20% on activated carbon (Pearlman’s catalyst), 

unreduced, 50% water wet paste (Escat™ 1951) (7440-05-3)
5g visit strem.com

46-1710 Palladium, 0.6% on activated carbon, 
50% water-wet paste (NanoSelect LF 100) (7440-05-3)

5g

46-1901 Palladium, 5% on activated peat carbon, reduced, 
50% water wet paste (Escat™ 1621) (7440-05-3)

10g

46-1902 Palladium, 5% on activated wood carbon, reduced, dry 
(Escat™ 1431) (7440-05-3)

10g

46-1903 Palladium, 5% on activated wood carbon, reduced, 
50% water wet paste (Escat™ 1421) (7440-05-3)

10g

46-1904 Palladium, 5% on activated wood carbon, unreduced, 
50% water wet paste (Escat™ 1471) (7440-05-3)

10g

46-1905 Palladium, 10% on activated wood carbon, reduced, 
50% water wet (Escat™ 1931) (7440-05-3)

10g

46-1906 Palladium, 10% on activated wood carbon, unreduced, 
50% water wet (Escat™ 1921) (7440-05-3)

10g

46-1951 Palladium, 5% on alumina powder, reduced, dry 
(Escat™ 1241) (7440-05-3)

5g
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CATALYST & ORGANOCATALYST KITS - BASF Platinum Catalyst Kit
CATALYST & ORGANOCATALYST KITS	 ZIRCONIUM (Compounds)	

96-672196-6721

HAZ
BASF Platinum Catalyst Kit 
Product offered is commercial grade, sold in collaboration with BASF for research purposes only. 
Components also available for individual sale.  Contains the following:

 
78-1611 Platinum, 5% on activated wood carbon, reduced, dry 

(Escat™ 2431) (7440-06-4)
5g visit strem.com

78-1612 Platinum, 5% on activated wood carbon, reduced, 
50% water wet paste (Escat™ 2421) (7440-06-4)

5g visit strem.com

78-1613 Platinum, 5% on activated carbon, unreduced, 
50% water wet paste (Escat™ 2441) (7440-06-4)

5g visit strem.com

78-1614 Platinum, 3% on activated wood carbon, reduced, 
70% water wet paste (Escat™ 2931) (7440-06-4)

5g visit strem.com

78-1661 Platinum, 5% on alumina powder, reduced, dry 
(Escat™ 2941) (7440-06-4)

5g visit strem.com

78-1892 Platinum(IV) oxide hydrate (~80-82% Pt) (99.95+%-Pt) 
ADAMS’ CATALYST [BASF C7018] (52785-06-5)

1g See page 185

CATALYST & ORGANOCATALYST KITS - [1,1’-Bis(dialkyl/diarylphosphino) ferrocene] 
                                                              palladium(II) dichloro Catalyst Kit

96-373596-3735 [1,1’-Bis(dialkyl/diarylphosphino)ferrocene]palladium(II) dichloro Catalyst Kit 
Components also available for individual sale.  Contains the following:

Fe

P

P

tButBu

tBu tBu

Pd
Cl
Cl

46-0445	 500mg

Fe

P

P

Ph

Ph Ph

Pd
Cl
Cl

Ph

CH2Cl2

46-0450	 1g

Fe

P

P

Cy

Cy Cy

Pd
Cl
Cl

Cy

46-0455	 250mg

Fe

P

P

iPr

iPr iPr

Pd
Cl
Cl

iPr

46-0460	 500mg

 
46-0445 Dichloro[1,1’-bis(di-t-butylphosphino) ferrocene]palladium(II), 99% 

(95408-45-0)
500mg See page 144

46-0450 Dichloro 1,1’-bis(diphenylphosphino)ferrocene palladium (II) 
dichloromethane, 99% (95464-05-4)

1g See page 146

46-0455 Dichloro[1,1’-bis(dicyclohexylphosphino)ferrocene]palladium(II), 
dichloromethane adduct, 99% (917511-90-1)

250mg See page 144

46-0460 Dichloro[1,1’-bis(di-i-propylphosphino)ferrocene]palladium(II), 99% 
(215788-65-1)

500mg See page 148
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CATALYST & ORGANOCATALYST KITS - Buchwald Palladacycle Precatalyst Kit 1
KITS (Compounds)	

96-550396-5503 Buchwald Palladacycle Precatalyst Kit 1 
(Chloro-2-aminoethylphenyl- Palladacycles Gen. 1) 
Patents US 6,395,916, US 6,307,087. 
Components also available for individual sale.  Contains the following:

PdH2N Cl

P(tBu)2

iPr

iPr

iPr

46-0264                      100mg
t-BuXPhos

PdH2N Cl

PCy2O(iPr)

O(iPr)

46-0266                     100mg
RuPhos

PdH2N Cl

PCy2

iPr

iPr

iPr

OMe

OMe

46-0267                      100mg
BrettPhos 

PdH2N Cl

PCy2

iPr

iPr

iPr

 
46-0268                      250mg
XPhos

PdH2N Cl

PCy2OMe

OMe

46-0269                     250mg
SPhos

 
46-0264 Chloro(2-di-t-butylphosphino-2’,4’,6’-tri-i-propyl-1,1’-

biphenyl)[2-(2-aminoethyl)phenyl] palladium(II), min. 98% 
[t-BuXPhos Palladacycle Gen. 1] (1142811-12-8)

100mg See page 128

46-0266 Chloro(2-dicyclohexylphosphino-2’,6’-di-i-propoxy-1,1’-
biphenyl)[2-(2-aminoethylphenyl)]palladium(II),  methyl-t-
butylether adduct, min. 98% [RuPhos Palladacycle Gen. 1] 
(1028206-60-1)

100mg See page 132

46-0267 Chloro[2-(dicyclohexylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-
i-propyl-1,1’-biphenyl][2-(2-aminoethyl)phenyl]palladium(II), 
min. 98% [BrettPhos Palladacycle Gen. 1] (1148148-01-9)

100mg See page 130

46-0268 Chloro(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-
biphenyl)[2-(2-aminoethyl)phenyl] palladium(II) methyl-t-
butylether adduct, min. 98% [XPhos Palladacycle Gen. 1] 
(1028206-56-5)

250mg See page 133

46-0269 Chloro(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-
biphenyl)[2-(2-aminoethylphenyl)]palladium(II) methyl-t-
butylether adduct, min. 98% [SPhos Palladacycle Gen. 1] 
(1028206-58-7)

250mg See page 129
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CATALYST & ORGANOCATALYST KITS - Buchwald Palladacycle Precatalyst Kit 3
96-550896-5508 Buchwald Palladacycle Precatalyst Kit 3 

(Chloro- 2’-amino-1,1’-biphenyl-2-yl - Palladacycles Gen. 2) 
Patents: US 6,395,916,  US 6,307,087. 
Components also available for individual sale.  Contains the following:

PdH2N Cl

PCy2Me2N

46-0232               250mg
DavePhos 

PdH2N Cl

PCy2

iPr

iPr

iPr

46-0281               250mg
XPhos 

PdH2N Cl

OMe

OMe PCy2

46-0283               250mg
SPhos 

PdH2N Cl

PCy2O(iPr)

O(iPr)

46-0286               250mg
RuPhos

PdH2N Cl

PCy2

iPr

iPr

iPr

OMe

MeO

46-0292               100mg
BrettPhos 

PdH2N Cl

P(tBu)2

Me2N

46-0342               250mg
Amphos 

PdH2N Cl

PPh2

O

MeMe

PPh2

46-0955               500mg
Xantphos 

 
46-0232 Chloro[2-(dicyclohexylphosphino)-2’-(N,N-dimethylamino)-

1,1’-biphenyl](2’-amino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [DavePhos Palladacycle Gen. 2]

250mg See page 131

46-0281 Chloro(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-1,1’-
biphenyl)(2’-amino-1,1’-biphenyl-2-yl) palladium(II), min. 98% 
[XPhos Palladacycle Gen. 2] (1310584-14-5)

250mg See page 132

46-0283 Chloro(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-
biphenyl)(2’-amino-1,1’-biphenyl-2-yl) palladium(II) min. 98% 
[SPhos Palladacycle Gen. 2] (1375325-64-6)

250mg See page 129

46-0286 Chloro(2-dicyclohexylphosphino-2’,6’-di-i-propoxy-1,1’-
biphenyl)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% 
[RuPhos Palladacycle Gen. 2] (1375325-68-0)

250mg See page 131

46-0292 Chloro(2-dicyclohexylphosphino-3,6-dimethoxy-2’,4’,6’-
tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II), min. 98% [BrettPhos Palladacycle Gen. 2] 
(1451002-39-3)

100mg See page 130

46-0342 Chloro{[4-(N,N-dimethylamino)phenyl]di-t-butylphosphino}
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% 
[Amphos Palladacycle Gen. 2]

250mg See page 134

46-0955 Chloro[9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene]
[2’-amino-1,1’-biphenyl]palladium(II) dichloromethane 
adduct, min. 98% [Xantphos Palladacycle Gen. 2] 
(1375325-77-1)

500mg See page 134
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CATALYST & ORGANOCATALYST KITS - Buchwald Palladacycle Precatalyst Kit 2a
96-550596-5505 Buchwald Palladacycle Precatalyst Kit 2a 

(Methanesulfonato-2’-amino-1,1’-biphenyl-2-yl- Palladacycles Gen. 3) 
Patents:  US 6,395,916, US 6,307,087. 
Components also available for individual sale.  Contains the following:

PdH2N OMs

Me2N PCy2

46-0237               250mg
DavePhos

PdH2N OMs

PCy3

46-0239               250mg
PCy3

PdH2N OMs

P AdAd

nBu

46-0278               250mg
cataCXium® A

PdH2N OMs

PCy2O(iPr)

O(iPr)

46-0314               250mg
RuPhos

PdH2N OMs

OMe

OMe PCy2

46-0318               250mg
SPhos

PdH2N OMs

PCy2

iPr

iPr

iPr

46-0320               250mg
XPhos

PdH2N OMs

PCy2

iPr

iPr

iPr

MeO

OMe

46-0322               100mg
BrettPhos

PdH2N OMs

P(tBu)2

iPr

iPr

iPr

46-0323               250mg
t-BuXPhos

PdH2N OMs

P(tBu)2

iPr

iPr

iPr

MeO

OMe

46-0325               100mg
t-BuBrettPhos

PdH2N OMs

P

iPr

iPr

iPr

(tBu)2

Me

OMe

46-0335               100mg
RockPhos

46-0340               100mg
JackiePhos

PdH2N OMs

P(tBu)2

Me2N

46-0345               250mg
Amphos

Fe

PCy2

P(tBu)2Me

PdH2N OMs

46-0353               100mg
Josiphos

PdH2N OMs

P(tBu)2

tBu

46-0358               250mg
DTBNpP

PdH2N OMs

P(tBu)2nBu

46-0365               250mg
P(t-Bu)2(n-Bu)

PdH2N OMs

PAd2

iPr

iPr

iPr

OMe

OMe

46-0480                 50mg
AdBrettPhos

PdH2N OMs

PPh2

O

MeMe

PPh2

46-0957               500mg
Xantphos   

PdH2N OMs

P

iPr

iPr

iPr

MeO

OMeAr2

Ar =

CF3

CF3
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CATALYST & ORGANOCATALYST KITS - Buchwald Palladacycle Precatalyst Kit 2a
46-0237 Methanesulfonato[2-(dicyclohexylphosphino)-2’-(N,N-

dimethylamino)-1,1’-biphenyl](2’-amino-1,1’-biphenyl-2-yl)
palladium(II) CH2Cl2 adduct, min. 98% 
[DavePhos Palladacycle Gen. 3] (1445085-87-9)

250mg See page 166

46-0239 Methanesulfonato(tricyclohexylphosphine)(2’-amino-1,1’-
biphenyl-2-yl)palladium(II) dichloromethane adduct,  min. 98% 
[PCy3 Palladacycle Gen. 3] (1445086-12-3)

250mg See page 173

46-0278 Methanesulfonato(diadamantyl-n-butylphosphino)-2’-
amino-1,1’-biphenyl-2-yl)palladium(II) dichloromethane 
adduct, min. 95% [cataCXium® A Palladacycle Gen. 3]

250mg See page 157

46-0314 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-di-i-propoxy-
1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 
98% [RuPhos Palladacycle Gen. 3] (1445085-77-7)

250mg See page 167

46-0318 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-
dimethoxy-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II) dichloromethane adduct min. 98% 
[SPhos Palladacycle Gen. 3] (1445085-82-4)

250mg See page 165

46-0320 Methanesulfonato(2-dicyclohexylphosphino-2’,4’,6’-
tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl)
palladium(II) dichloromethane adduct, min. 98%  
[Xphos Palladacycle Gen. 3] (1445085-55-1)

250mg See page 168

46-0322 Methanesulfonato(2-dicyclohexylphosphino-3,6-dimethoxy-
2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-
yl)palladium(II), min. 98% 
[BrettPhos Palladacycle Gen. 3] (1470372-59-8)

100mg See page 165

46-0323 Methanesulfonato(2-di-t-butylphosphino-2’,4’,6’-tri-i-propyl-
1,1’-biphenyl)(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [t-BuXPhos Palladacycle Gen. 3] (1447963-75-8)

250mg See page 163

46-0325 Methanesulfonato(2-(di-t-butylphosphino)-3,6-dimethoxy-
2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-
2-yl)palladium(II), dichloromethane adduct, min. 98% 
[t-BuBrettPhos Palladacycle Gen. 3] (1536473-72-9)

100mg See page 160

46-0335 Methanesulfonato(2-(di-t-butylphosphino)-3-methoxy-6-
methyl-2’,4’,6’-tri-i-propyl-1,1’-biphenyl)(2’-amino-1,1’-
biphenyl-2-yl)palladium(II), min. 98% 
[RockPhos Palladacycle Gen. 3] (2009020-38-4)

100mg See page 162

46-0340 Methanesulfonato[2-bis(3,5-di(trifluoromethyl)
phenylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-
biphenyl](2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98% 
[JackiePhos Palladacycle Gen. 3]

100mg See page 156

46-0345 Methanesulfonato{[4-(N,N-dimethylamino)phenyl]di-t-
butylphosphino}(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [Amphos Palladacycle Gen. 3] (1820817-64-8)

250mg See page 170

46-0353 Methanesulfonato{(R)-(-)-1-[(S)-2-(dicyclohexylphosphino)
ferrocenyl]ethyldi-t-butylphosphine}(2’-amino-1,1’-biphenyl-
2-yl)palladium(II), min. 98% [Josiphos Palladacycle Gen. 3] 
(1702311-34-9)

100mg See page 168

46-0358 Methanesulfonato(di-t-butylneopentylphosphine)(2’-amino-
1,1’-biphenyl-2-yl)palladium(II), min. 98% 
[DTBNpP Palladacycle Gen. 3] (1507403-89-5)

250mg See page 159

46-0365 Methanesulfonato[di-t-butyl(n-butyl)phosphine](2’-amino-1,1’-
biphenyl-2-yl)palladium(II) dichloromethane adduct, min. 98% 
[P(t-Bu)2(n-Bu) Palladacycle Gen. 3] (1445086-17-8)

250mg See page 159

46-0480 Methanesulfonato[2-(di-1-adamantylphosphino)-3,6-
dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl](2’-amino-1,1’-
biphenyl-2-yl)palladium(II), min. 98% 
[AdBrettPhos Palladacycle Gen. 3] (1445972-29-1)

50mg See page 157

46-0957 Methanesulfonato[9,9-dimethyl-4,5-bis(diphenylphosphino)
xanthene][2’-amino-1,1’-biphenyl]palladium(II) 
dichloromethane adduct, min. 98% 
[Xantphos Palladacycle Gen. 3] (1445085-97-1)

500mg See page 170
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CATALYST & ORGANOCATALYST KITS - Buchwald Palladacycle Precatalyst Kit 2b
96-550696-5506

a

Buchwald Palladacycle Precatalyst Kit 2b 
(Methanesulfonato-2’-amino-1,1’-biphenyl-2-yl- Palladacycles Gen. 3) 
Patents: US 6,395,916, US 6,307,087. 
Components also available for individual sale.  Contains the following:

PdH2N OMs

NMe2

Me2N PEt2

46-0348                 50mg
EtCPhos

PdH2N OMs

(tBu)2P

46-0357               100mg
TrixiePhos

PdH2N OMs

P(tBu)3

46-0387                 50mg
P(t-Bu)3

P

O
O

O

H2N Pd OMs

Me

Me
Me

Me
Ph

46-0392               500mg
MeCgPPh

PdH2N OMs

NMe2

Me2N PCy2

46-0487               100mg
CPhos

PdH2N OMs

N
O PAd2

46-0935                 50mg
Mor-DalPhos

PdH2N OMs

PPh2

N

O
PPh2

H

46-0959               100mg
NiXantphos

PdH2N OMs

PPh2

Fe PPh2

46-2128               250mg
DPPF

PdH2N OMs

Me2N P(tBu)2

46-2135               250mg
t-BuDavePhos

PdH2N OMs

Ph2P PPh2

46-2153               250mg
BINAP

PdH2N OMs

P(tBu)2

Fe P(tBu)2

46-2158               250mg
DTBPF

PdH2N OMs

P(tBu)2

iPr

iPr

iPr

Me Me

Me

Me

46-2163               100mg
Me4 t-ButylXPhos
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CATALYST & ORGANOCATALYST KITS - Buchwald Palladacycle Precatalyst Kit 2b
46-0348 Methanesulfonato[2-diethylphosphino-2’,6’-

bis(dimethylamino)-1,1-biphenyl](2’-amino-1,1’-biphenyl-2-
yl)palladium(II), min. 98% [EtCPhos Palladacycle Gen. 3]

50mg See page 169

46-0357 Methanesulfonato(2-di-t-butylphosphino-1,1’-binaphthyl)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II),  min. 95% 
[TrixiePhos Palladacycle Gen. 3]

100mg See page 159

46-0387 Methanesulfonato(tri-t-butylphosphino)(2’-amino-1,1’-
biphenyl-2-yl)palladium(II), 98% [P(t-Bu)3 Palladacycle Gen. 3] 
(1445086-17-8)

250mg See page 172

46-0392 Methanesulfonato(1,3,5,7-tetramethyl-8-phenyl-2,4,6-
trioxa-8-phosphaadamantane)(2’-amino-1,1’-biphenyl-
2-yl)palladium(II) dichloromethane adduct, min. 98% 
[MeCgPPh Palladacycle Gen. 3]

500mg See page 171

46-0487 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-
bis(dimethylamino)-1,1’-biphenyl)(2’-amino-1,1’-biphenyl-
2-yl)palladium(II), 98% [CPhos Palladacycle Gen. 3] 
(1447963-73-6)

100mg See page 164

46-0935 Methanesulfonato{N-[2-(di-1-adamantylphosphino)phenyl]
morpholine}(2’-amino-1,1’-biphenyl-2-yl)palladium(II) 
dichloromethane adduct,  min. 98%  
[Mor-Dalphos Palladacycle Gen. 3]

250mg See page 157

46-0959 Methanesulfonato[4,6-bis(diphenylphosphino)phenoxazine]
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[NiXantphos Palladacycle Gen. 3] (1602922-03-1)

100mg See page 155

46-2128 Methanesulfonato[1,1’-bis(diphenylphosphino)ferrocene)]
(2’-amino-1,1’-biphenyl-2-yl)palladium(II), min. 98%
[DPPF Palladacycle Gen. 3] (1445086-28-1)

250mg See page 154

46-2135 Methanesulfonato[2-(di-t-butylphosphino)-2’-(N,N-
dimethylamino)-1,1’-biphenyl](2’-amino-1,1’-biphenyl-2-yl)
palladium(II) dichloromethane adduct,  min. 98% 
[t-BuDavePhos Palladacycle Gen. 3] (1445085-92-6)

250mg See page 161

46-2153 Methanesulfonato[2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]
(2’-amino-1,1’-biphenyl-2-yl)palladium(II),  min. 98% 
[BINAP Palladacycle Gen. 3]

250mg See page 154

46-2158 Methanesulfonato(1,1’-bis(di-t-butylphosphino)ferrocene)
(2’-amino-1,1’-biphenyl-2-yl)palladium(II),  min. 98% 
[DTBPF Palladacycle Gen. 3]

250mg See page 153

46-2163 Methanesulfonato(2-di-t-butylphosphino-3,4,5,6-
tetramethyl-2’,4’,6’-tri-i-propylbiphenyl)(2’-amino-1,1’-
biphenyl-2-yl)palladium(II),  min. 95% 
[Me4 t-ButylXPhos Palladacycle Gen. 3] (1507403-85-1)

100mg See page 163
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CATALYST & ORGANOCATALYST KITS - Buchwald Palladacycle Precatalyst Kit 4
96-551296-5512

a

Buchwald Palladacycle Precatalyst Kit 4 
(Methanesulfonato-2’-methylamino-1,1’-biphenyl-2-yl- Palladacycles Gen. 4) 
Patents: PCT/US2013/030779, US Serial No. 13/799620 
Components also available for individual sale.  Contains the following:

PdMeHN OMs

P

iPr

iPr

iPr

Cy2

46-0327               250mg 
XPhos

PdMeHN OMs

P

iPr

iPr

iPr

(tBu)2

46-0330               250mg 
t-BuXPhos

PdMeHN OMs

P

iPr

iPr

iPr

MeO

OMeCy2

46-0333               250mg 
BrettPhos

PdMeHN OMs

PCy3

46-0379               250mg 
PCy3

PdMeHN OMs

OMe

MeO PCy2

46-0380               250mg 
SPhos

PdMeHN OMs

P(tBu)3

46-0385               250mg 
P(t-Bu)3

PdMeHN OMs

PPh2

O

MeMe

PPh2

46-0388               250mg 
Xantphos 

PdMe(H)N OMs

PCy2O(iPr)

O(iPr)

46-0395               250mg 
RuPhos

PdMeHN OMs

N

O PAd2

46-0940               250mg 
MorDalphos

 
46-0327 Methanesulfonato(2-dicyclohexylphosphino-2’,4’,6’-tri-i-propyl-

1,1’-biphenyl)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [XPhos Palladacycle Gen. 4] (1599466-81-5)

250mg See page 169

46-0330 Methanesulfonato(2-di-t-butylphosphino-2’,4’,6’-tri-i-propyl-1,1’-biphe-
nyl)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II) dichloromethane 
adduct, min. 98% [t-BuXphos Palladacycle Gen. 4] (1599466-89-3)

250mg See page 164

46-0333 Methanesulfonato(2-dicyclohexylphosphino-3,6-dimethoxy-2’,4’,6’-tri- 
i-propyl-1,1’-biphenyl)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [BrettPhos Palladacycle Gen. 4] (1599466-83-7)

250mg See page 166

46-0379 Methanesulfonato(tricyclohexylphosphino)(2’-methylamino-1,1’-
biphenyl-2-yl)palladium(II), 98% [PCy3 Palladacycle Gen. 4]

250mg See page 173

46-0380 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-bi-
phenyl)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II) dichlorometh-
ane adduct min. 98% [SPhos Palladacycle Gen. 4] (1599466-87-1)

250mg See page 165

46-0385 Methanesulfonato(tri-t-butylphosphino)(2’-methylamino-1,1’-biphenyl-
2-yl)palladium(II), 98% [P(t-Bu)3 Palladacycle Gen. 4] (1621274-11-0)

250mg See page 172

46-0388 Methanesulfonato[9,9-dimethyl-4,5-bis(diphenylphosphino)
xanthene](2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 98% 
[Xantphos Palladacycle Gen. 4] (1621274-19-8)

250mg See page 171

46-0395 Methanesulfonato(2-dicyclohexylphosphino-2’,6’-di-i-propoxy-
1,1’-biphenyl)(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II), 
min. 98% [RuPhos Palladacycle Gen. 4] (1599466-85-9)

250mg See page 168

46-0940 Methanesulfonato{N-[2-(di-1-adamantylphosphino)phenyl]
morpholine}(2’-methylamino-1,1’-biphenyl-2-yl)palladium(II) dichloro-
methane adduct,  min. 98%  [MorDalphos Palladacycle Gen. 4]

250mg See page 158
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CATALYST & ORGANOCATALYST KITS - CATHy™ Catalyst Kit
96-765096-7650 CATHy™ Catalyst Kit for Asymmetric Transfer Hydrogenation of Ketones and Imines 

For asymmetric transfer hydrogenation of ketones and imines. 
Components also available for individual sale.  Contains the following:

Chiral Bidentate Nitrogen Ligands

OH

NH2

07-0200                      1g

NH2

OH

07-0201                      1g

Ph N

Ph NH2

S

H

O

O

Me

07-2370               500mg

Ph N

Ph NH2

S
H

O

O
Me

07-2371                 500mg
 

Rhodium & Iridium Components 

Me

Me

Me Me

MeRh Rh

Me

Me

Me
Me

Me

Cl

Cl

Cl

Cl

45-0195                                      500mg
Me

Me

Me Me

MeIr Ir

Me

Me

Me
Me

Me

Cl

Cl

Cl

Cl

77-1060                                      500mg
 

 
07-0200 (1S,2R)-(-)-cis-1-Aminoindan-2-ol, 98% (126456-43-7) 1g visit strem.com

07-0201 (1R,2S)-(+)-cis-1-Aminoindan-2-ol, 98% (136030-00-7) 1g visit strem.com

07-2370 (1S,2S)-(+)-N-(4-toluenesulfonyl)-1,2-diphenylethylenediamine,98% 
(S,S)-TsDPEN (167316-27-0)

500mg visit strem.com

07-2371 (1R,2R)-(-)-N-(4-toluenesulfonyl)-1,2-diphenylethylenediamine,98% 
(R,R)-TsDPEN (144222-34-4)

500mg visit strem.com

45-0195 Dichloro(pentamethylcyclopentadienyl)rhodium(III) dimer, 99% 
(12354-85-7)

500mg See page 210

77-1060 Dichloro(pentamethylcyclopentadienyl)iridium(III) dimer, 98% 
(12354-84-6)

500mg See page 66

Technical Notes:
1.	 Catalyst for asymmetric ketone reduction in organic and aqueous media 
2.	 Catalyst for asymmetric imine reduction in organic and aqueous media
3.	 Catalyst for asymmetric oxidative lactonizations of meso-diols
4.	 Catalyst for asymmetric transfer hydrogenation of quinolines

M M
Cl

Cl

Cp*

Cp*Cl

ClR1

NH2

X

R2

+
R1

H2N

X

R2

M

Cl

Cp*

CATHy™ Catalyst

Catalyst Preparation

O

CATHy™

OH
R

CO2Me

O OH

CO2Me
Catalyst

CATHy™
Catalyst

R

O

R

OHCATHy™
Catalyst R1

R2

O

R1
R2

OHHCATHy™
Catalysts

Tech. Note (1)
Ref. (1-7)
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CATALYST & ORGANOCATALYST KITS - CATHy™ Catalyst Kit
96-7650

(continued)96-6901

CATHy™ Catalyst Kit for Asymmetric Transfer Hydrogenation of Ketones and Imines 

Tech. Note (2)
Ref. (1, 8-10)

OH

OH
**

**

O

O

CATHy™
Catalyst Tech. Note (3)

Ref. (11)

CATHy™
Catalyst

N

R R'

N
H

R R' Tech. Note (4)
Ref. (12-13)

References:
1.	 Blacker A.J., Mellor B.J. WO9842643A1, filed 26/03/97, Avecia Ltd.; Blacker A.J. Conf. Proceedings: The 

Scale up of Chemical Processes. Jersey 1998 ISBN 0953399400;
2.	 Tetrahedron, 2006, 62, 1864
3.	 Org. Lett., 2007, 9, 2565
4.	 Chem. Eur. J. 2008, 14, 2209
5.	 J. Org. Chem. 2010, 75, 2981
6.	 J. Org. Chem. 2015, 80, 4419
7.	 J. Organometal. Chem. 2016, 810, 12
8.	 Chem. Eur. J. 2011, 17, 1109
9.	 Org. Lett. 2015, 17, 2878
10.	 Chem. Commun., 2016, 52, 362
11.	 Organometallics 2002, 21, 3493
12.	 Org. Lett., 2008, 10, 5265
13.	 Angew. Chem. Int. Ed. 2009, 48, 6524

CATALYST & ORGANOCATALYST KITS - Chiral Quest Catalyst & Ligand Toolbox Kit	NIUM (Compounds)	CATALYST & ORGANOCATALYST KITS	

IRCONIUM (Compounds)	

96-590096-5900 Chiral Quest Catalyst and Ligand Toolbox Kit for Asymmetric Hydrogenation 
Components also available for individual sale.  Contains the following:

O

O

PPh2

PPh2

15-0175                               100mg
(R)-C3-TUNEPHOS

O

O

PPh2

PPh2

15-0176                               100mg
(S)-C3-TUNEPHOS

PP

tButBu
H

H

15-1060                               100mg
(R,R,S,S)-DUANPHOS

Ru

iPr
Cl

Me

+
Cl-

P

P

Ph

Ph
Ph

Ph
O

O

44-0109	 100mg
(R)-C3-TUNEPHOS-Ru

PP

H

H
tBu tBu

Rh+

BF4
-

45-0663	 100mg
(R,R,S,S)-DUANPHOS-Rh
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CATALYST & ORGANOCATALYST KITS - Chiral Quest Catalyst & Ligand Toolbox Kit
96-5900

(continued)96-6901

Chiral Quest Catalyst and Ligand Toolbox Kit for Asymmetric Hydrogenation

15-0175 R-(-)-1,13-Bis(diphenylphosphino)-7,8-dihydro-6H-
dibenzo[f,h][1,5]dioxonin, 97% (R)-C3-TUNEPHOS 
(301847-89-2)

100mg visit strem.com

15-0176 (S)-(+)-1,13-Bis(diphenylphosphino)-7,8-dihydro-6H-
dibenzo[f,h][1,5]dioxonin, 95% (S)-C3-TUNEPHOS 
(486429-99-6)

100mg visit strem.com

15-1060 (1R,1’R,2S,2’S)-(+)-2,2’-Di-t-butyl-2,3,2’,3’-tetrahydro-1,1’-
bi-1H-isophosphindole, min. 98% (R,R,S,S)-DUANPHOS 
(528814-26-8)

100mg visit strem.com

44-0109 Chloro{(R)-(-)-1,13-bis(diphenylphosphino)-7,8-dihydro-6H-
dibenzo[f,h][1,5]dioxonin}(p-cymene)ruthenium(II) chloride 
(R)-C3-TUNEPHOS-Ru

100mg See page 245

45-0663 (1R,1’R,2S,2’S)-(+)-2,2’-Di-t-butyl-2,3,2’,3’-tetrahydro-
1,1’-bi-1H-isophosphindole(1,5-cyclooctadiene)rhodium(I) 
tetrafluoroborate, min. 98% (R,R,S,S)-DUANPHOS-Rh

100mg See page 208

CATALYST & ORGANOCATALYST KITS - Cinchona Alkaloid-Derived Organocatalyst Kit	NIUM (Compounds)	CATALYST & ORGANOCATALYST KITS	

IRCONIUM (Compounds)	

96-157596-1575 Cinchona Alkaloid-Derived Organocatalyst Kit - (enantiopure primary amines) 
for Iminium-Enamime Activation 
Components also available for individual sale.  Contains the following:

NH2

N

OMe

N
H

3HCl

07-1710               100mg

NH2

N

OMe

N
H

3HCl

07-1715               100mg

NH2

N

OMe

N
H

3HCl

07-1718               100mg

NH2

N

OMe

N
H

3HCl

07-1722               100mg

 
07-1710 (8α, 9S)-6’-Methoxycinchonan-9-amine trihydrochloride, 

min. 90% (1231763-32-8)
100mg visit strem.com

07-1715 (8α, 9R)-6’-Methoxycinchonan-9-amine trihydrochloride, 
min. 90% (1391506-12-9)

100mg visit strem.com

07-1718 (8α, 9S)-10,11-Dihydro-6’-methoxycinchonan-9-amine 
trihydrochloride, min. 90% (852913-53-2)

100mg visit strem.com

07-1722 (9R)-10,11-Dihydro-6’-methoxycinchonan-9-amine 
trihydrochloride, min. 90% (931098-92-9)

100mg visit strem.com
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CATALYST & ORGANOCATALYST KITS - (R,R)-Duphos and BPE Rhodium Catalyst Kit	NIUM (Compounds)	

KITS (Compounds)	

96-473096-4730 (R,R)-Duphos and BPE Rhodium Catalyst Kit for Asymmetric Hydrogenation 
Components also available for individual sale.  Contains the following:

Rh

P

P

Et
Et

Et
Et

BF4
-+

45-0148	 100mg
(R,R)-Et-DUPHOS-Rh

Rh
P

P
Et

Et Et

Et

+
CF3SO3

-

45-0150	 100mg
(R,R)-Et-DUPHOS-Rh

P

P MeMe

Me Me

Rh BF4
-+

45-0158	 100mg
(R,R)-Me-DUPHOS-Rh

CF3SO3
-

P

P MeMe

Me Me

Rh
+

45-0160	 100mg
(R,R)-Me-DUPHOS-Rh

BF4
-

P

P MeMe

Me Me

Rh
+

45-0168	 100mg
(R,R)-Me-BPE-Rh

P
Ph Ph

Ph Ph
P

Rh
+

BF4
-

45-0201	 100mg
(R,R)-Ph-BPE-Rh

Rh
P

P
iPr

iPr iPr
+

BF4
-

iPr

45-0210	 100mg
(R,R)-i-Pr-DUPHOS-Rh

 
45-0148 (-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)benzene(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, 98+% 
(R,R)-Et-DUPHOS-Rh (228121-39-9)

100mg See page 188

45-0150 (-)-1,2-Bis((2R,5R)-2,5-diethylphospholano)benzene(1,5-
cyclooctadiene)rhodium(I) trifluoromethanesulfonate, 98+% 
(R,R)-Et-DUPHOS-Rh (136705-77-6)

100mg See page 188

45-0158 (-)-1,2-Bis((2R,5R)-2,5-dimethylphospholano)benzene(1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, 98+% 
(R,R)-Me-DUPHOS-Rh (210057-23-1)

100mg See page 192

45-0160 (-)-1,2-Bis((2R,5R)-2,5-dimethylphospholano)benzene(1,5-
cyclooctadiene)rhodium(I)trifluoromethanesulfonate, 98+% 
(R,R)-Me-DUPHOS-Rh (187682-63-9)

100mg See page 193

45-0168 (+)-1,2-Bis((2R,5R)-2,5-dimethylphospholano)ethane(1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, 98+% 
(R,R)-Me-BPE-Rh (305818-67-1)

100mg See page 193

45-0201 (-)-1,2-Bis((2R,5R)-2,5-diphenylphospholano)ethane(1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% 
(R,R)-Ph-BPE-Rh (528565-84-6)

100mg See page 199

45-0210 (+)-1,2-Bis((2R,5R)-2,5-di-i-propylphospholano)benzene)1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% 
(R,R)-i-Pr-DUPHOS-Rh (569650-64-2)

100mg See page 200
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CATALYST & ORGANOCATALYST KITS - (S,S)-Duphos and BPE Rhodium Catalyst Kit	NIUM (Compounds)	

96-473196-4731 (S,S)-Duphos and BPE Rhodium Catalyst Kit for Asymmetric Hydrogenation 
Components also available for individual sale.  Contains the following:

Rh

P

P
Et

Et Et

Et

+
BF4

-

45-0149	 100mg
(S,S)-Et-DUPHOS-Rh

Rh

P

P
Et

Et

Et

+
CF3SO3

-

Et

45-0151	 100mg
(S,S)-Et-DUPHOS-Rh

P

P MeMe

Me Me

Rh BF4
-+

45-0159	 100mg
(S,S)-Me-DUPHOS-Rh

CF3SO3
-

P

P MeMe

Me Me

Rh
+

45-0161	 100mg
(S,S)-Me-DUPHOS-Rh

Rh

P

P
CH3

H3C CH3

H3C

+ BF4-

45-0169	 100mg
(S,S)-Me-BPE-Rh

P
Ph Ph

Ph Ph
P

Rh
+

BF4
-

45-0202	 100mg
(S,S)-Ph-BPE-Rh

Rh

P

P
iPr

iPr iPr

+
BF4

-

iPr

45-0211	 100mg
(S,S)-i-Pr-DUPHOS-Rh

 
45-0149 (+)-1,2-Bis((2S,5S)-2,5-diethylphospholano)benzene(1,5-

cyclooctadiene)rhodium(I) tetrafluoroborate, 98+% 
(S,S)-Et-DUPHOS-Rh (213343-64-7)

100mg See page 188

45-0151 (+)-1,2-Bis((2S,5S)-2,5-diethylphospholano)benzene(1,5-
cyclooctadiene)rhodium(I) trifluoromethanesulfonate, 98+% 
(S,S)-Et-DUPHOS-Rh (142184-30-3)

100mg See page 191

45-0159 (+)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)benzene(1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, 98+% 
(S,S)-Me-DUPHOS-Rh (205064-10-4)

100mg See page 193

45-0161 (+)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)benzene(1,5-
cyclooctadiene)rhodium(I)trifluoromethanesulfonate, 98+% 
(S,S)-Me-DUPHOS-Rh (136705-75-4)

100mg See page 193

45-0169 (-)-1,2-Bis((2S,5S)-2,5-dimethylphospholano)ethane(1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, 98+% 
(S,S)-Me-BPE-Rh (213343-65-8)

100mg See page 194

45-0202 (+)-1,2-Bis((2S,5S)-2,5-diphenylphospholano)ethane(1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% 
(S,S)-Ph-BPE-Rh (849950-53-4)

100mg See page 199

45-0211 (-)-1,2-Bis((2S,5S)-2,5-di-i-propylphospholano)benzene(1,5-
cyclooctadiene)rhodium(I) tetrafluoroborate, min. 98% 
(S,S)-i-Pr-DUPHOS-Rh

100mg See page 200
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CATALYST & ORGANOCATALYST KITS - Enantiotech BIMAH Ru BINAP Catalyst KitNIUM (Compounds)	

KITS (Compounds)	

96-370596-3705 Enantiotech BIMAH Ru BINAP Catalyst Kit for Asymmetric Hydrogenation 
Sold under license from Enantiotech for research purposes.  
PCT/CN2008/073648, CN 200810038929. 
Components also available for individual sale.  Contains the following:

P

P
Ru

Ph
Ph

Ph
Ph Cl

Cl NN H

N Me

H H

44-0905	 100mg

P

P
Ru

Ph
Ph

Ph
Ph Cl

Cl NN H

N Me

H H

44-0910	 100mg

P

P
Ru

Ph
Ph

Ph
Ph Cl

Cl NN H

N iPr

H H

44-0915	 100mg

P

P
Ru

Ph
Ph

Ph
Ph Cl

Cl NN H

N iPr

H H

44-0920	 100mg

P

P
Ru

Ph
Ph

Ph
Ph Cl

Cl NN H

N tBu

H H

44-0925	 100mg

 
44-0905 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-

binaphthyl][(S)-(-)-2-(α-methylmethanamine)-1H-
benzimidazole]ruthenium(II), min. 95% (1443051-87-3)

100mg See page 267

44-0910 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl][(S)-(+)-2-(α-methylmethanamine)-1H-
benzimidazole]ruthenium(II), min. 95%

100mg See page 267

44-0915 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl][(S)-(-)-2-(α-(i-propyl)methanamine)-1H-
benzimidazole]ruthenium(II), min. 95%

100mg See page 268

44-0920 Dichloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl][(R)-(+)-2-(α-(i-propyl)methanamine)-1H-
benzimidazole]ruthenium(II), min. 95%

100mg See page 267

44-0925 Dichloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl][(S)-(-)-2-(α-(t-butyl)methanamine)-1H-
benzimidazole]ruthenium(II), min. 95%

100mg See page 265
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CATALYST & ORGANOCATALYST KITS - Enantiotech BIMAH Ru DIOP Catalyst KitNIUM (Compounds)	

96-371596-3715 Enantiotech BIMAH Ru DIOP Catalyst Kit for Asymmetric Hydrogenation 
Sold under license from Enantiotech for research purposes only.  
PCT/CN2008/073648, CN 200810038929. 
Components also available for individual sale.  Contains the following:

P

P
Ru

Cl

Cl NN H

N Me
H H

O

O

Me

Me

H

H

44-0955	 100mg

P

P
Ru

Cl

Cl NN H

N Me

H H

O

O

Me

Me

H

H

44-0960	 100mg

P

P
Ru

Cl

Cl NN H

N iPr

H H

O

O

Me

Me

H

H

44-0965	 100mg

P

P
Ru

Cl

Cl NN H

N iPr

H H

O

O

Me

Me

H

H

44-0970	 100mg

P

P
Ru

Cl

Cl NN H

N iBu

H H

O

O

Me

Me

H

H

44-0975	 100mg

P

P
Ru

Cl

Cl NN H

N tBu

H H

O

O

Me

Me

H

H

44-0980	 100mg

 
44-0955 Dichloro[(4S,5S)-(+)-4,5-bis(diphenylphosphinomethyl)-2,2-

dimethyl-1,3-dioxolane][(S)-(-)-2-(α-methylmethanamine)-1H-
benzimidazole]ruthenium(II), min. 98% (1280730-21-3)

100mg See page 270

44-0960 Dichloro[(4R,5R)-(-)-4,5-bis(diphenylphosphinomethyl)-2,2-
dimethyl-1,3-dioxolane][(R)-(+)-2-(α-methylmethanamine)-
1H-benzimidazole]ruthenium(II), min. 95% (1280732-29-7)

100mg See page 269

44-0965 Dichloro[(4S,5S)-(+)-4,5-bis(diphenyphosphinomethyl)-2,2-
dimethyl-1,3-dioxolane][(S)-(-)-2-(i-propyl)methanamine)-
1H-benzimidazole]ruthenium(II), min. 95% (1443051-97-5)

100mg See page 270

44-0970 Dichloro[(4R,5R)-(-)-4,5-bis(diphenylphosphinomethyl)-2,2-
dimethyl-1,3-dioxolane][(R)-(+)-2-(i-propyl)methanamine)-
1H-benzimidazole]ruthenium(II), min. 95%

100mg See page 270

44-0975 Dichloro[(4S,5S)-(+)-4,5-bis(diphenylphosphinomethyl)-2,2-
dimethyl-1,3-dioxolane][(S)-(-)-2-(i-butyl)methanamine)-1H-
benzimidazole]ruthenium(II), min. 95% (1574321-76-8)

100mg See page 268

44-0980 Dichloro[(4S,5S)-(+)-4,5-bis(diphenylphosphinomethyl)-2,2-
dimethyl-1,3-dioxolane][(S)-(-)-2-(t-butyl)methanamine)-1H-
benzimidazole]ruthenium(II), min. 97% (1443051-98-6)

100mg See page 269
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CATALYST & ORGANOCATALYST KITS - Enantiotech BIMAH Ru Tol-BINAP Catalyst KitNIUM (Compounds)	

96-371096-3710 Enantiotech BIMAH Ru Tol-BINAP Catalyst Kit for Asymmetric Hydrogenation 
Sold under license from Enantiotech for research purposes only.  
PCT/CN2008/073648, CN 200810038929. 
Components also available for individual sale.Contains the following:

P

Me

Me

P

Me

Me

Ru

Cl

Cl NN H

N Me

H H

44-0930	 100mg

P

Me

Me

P

Me

Me

Ru

Cl

Cl NN H

N Me

H H

44-0935	 100mg

P

Me

Me

P

Me

Me

Ru

Cl

Cl NN H

N iPr

H H

44-0940	 100mg

P

Me

Me

P

Me

Me

Ru

Cl

Cl NN H

N iPr

H H

44-0945	 100mg

P

Me

Me

P

Me

Me

Ru

Cl

Cl NN H

N tBu

H H

44-0950	 100mg

 
44-0930 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-

binaphthyl][(S)-(-)-2-(α-methylmethanamine)-1H-
benzimidazole]ruthenium(II), min. 97%

100mg See page 272

44-0935 Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-
binaphthyl][(R)-(+)-2-(α-methylmethanamine)-1H-
benzimidazole]ruthenium(II), min. 95%

100mg See page 271

44-0940 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-
binaphthyl][(S)-(-)-2-(α-(i-propyl) methanamine)-1H-
benzimidazole]ruthenium(II), min. 95%

100mg See page 272

44-0945 Dichloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-
binaphthyl][(R)-(+)-2-(α-(i-propyl) methanamine)-1H-
benzimidazole]ruthenium(II), min. 95%

100mg See page 272

44-0950 Dichloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-
binaphthyl][(S)-(-)-2-(α-(t-butyl) methanamine)-1H-
benzimidazole]ruthenium(II), min. 97%

100mg See page 271
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CATALYST & ORGANOCATALYST KITS - Evonik Heterogeneous Catalyst Kit	

96-667096-667096-6670 Evonik Heterogeneous Catalyst Kit 
Components also available for individual sale.  Contains the following:

 
44-4060 Ruthenium, 5% on activated carbon, 

(50-70% wetted powder) Evonik Noblyst® P3060 (7440-18-8)
10g visit strem.com

45-1863 Rhodium, 5% on activated carbon 
(50-70% wetted powder)Evonik Noblyst® P3053 (7440-16-6)

10g

46-1703 Palladium, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P1086 (7440-05-3)

10g

46-1706 Palladium, 10% on activated carbon, Pearlman 
(50-70% wetted powder) Evonik Noblyst® P1070 (7440-05-3)

10g

46-1740 Palladium, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P1090 (7440-05-3)

10g

46-1743 Palladium, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P1093 (7440-05-3)

10g

46-1747 Palladium, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P1092 (7440-05-3)

10g

46-1750 Palladium, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P1109 (7440-05-3)

10g

78-1530 Platinum, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P2058 (7440-06-4)

10g

78-1534 Platinum, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P2060 (7440-06-4)

10g

78-1536 Platinum 1% and vanadium 2%, on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P8078 (7440-06-4)

10g

78-1540 Platinum, 3% on activated carbon, sulfided 
(50-70% wetted powder) Evonik Noblyst® P2065 (7440-06-4)

10g

CATALYST & ORGANOCATALYST KITS - Evonik Heterogeneous Catalyst Kit                                   	                                                                      for Selective Hydrogenation
96-667496-667496-6674 Evonik Heterogeneous Catalyst Kit for Selective Hydrogenation 

Components also available for individual sale.  Contains the following:
 
44-4060 Ruthenium, 5% on activated carbon, 

(50-70% wetted powder) Evonik Noblyst® P3060 (7440-18-8)
10g visit strem.com

45-1863 Rhodium, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P3053 (7440-16-6)

10g

78-1530 Platinum, 5% on activated carbon 
(50-70% wetted powder)Evonik Noblyst® P2058 (7440-06-4)

10g

78-1534 Platinum, 5% on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P2060 (7440-06-4)

10g

78-1536 Platinum 1% and vanadium 2%, on activated carbon 
(50-70% wetted powder) Evonik Noblyst® P8078 (7440-06-4)

10g

78-1540 Platinum, 3% on activated carbon, sulfided 
(50-70% wetted powder) Evonik Noblyst® P2065 (7440-06-4)

10g

CATALYST & ORGANOCATALYST KITS - Evonik Heterogeneous Palladium Catalyst Kit
96-667296-6672 667096-6640 Evonik Heterogeneous Palladium Catalyst Kit 

Components also available for individual sale.  Contains the following:
 
46-1703 Palladium, 5% on activated carbon (50-70% wetted powder) 

Evonik Noblyst® P1086 (7440-05-3)
10g visit strem.com

46-1706 Palladium, 10% on activated carbon, Pearlman (50-70% 
wetted powder) Evonik Noblyst® P1070 (7440-05-3)

10g

46-1740 Palladium, 5% on activated carbon (50-70% wetted powder) 
Evonik Noblyst® P1090 (7440-05-3)

10g

46-1743 Palladium, 5% on activated carbon (50-70% wetted powder) 
Evonik Noblyst® P1093 (7440-05-3)

10g

46-1747 Palladium, 5% on activated carbon (50-70% wetted powder) 
Evonik Noblyst® P1092 (7440-05-3)

10g

46-1750 Palladium, 5% on activated carbon (50-70% wetted powder) 
Evonik Noblyst® P1109 (7440-05-3)

10g
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CATALYST & ORGANOCATALYST KITS - Evonik Heterogeneous Catalyst                       
                                                                      Application Sheet 

Kits 96-6670, 96-6672 & 96-6674 sold in collaboration with Evonik for research purposes only. 
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CATALYST & ORGANOCATALYST KITS  - Iridicycle Catalyst Kit CATALYST & ORGANOCATALYST KITS - Iridicycle Catalyst Kit

96-374596-3745 Iridicycle Catalyst Kit 
Sold in collaboration with Yorkshire Process Technology for research purposes only. 
Developed by Prof. J. Xiao, Liverpool University. Patents GB 1206572.8 and GB 1206573.6  
Components also available for individual sale.  Contains the following:

Me

MeMe

Me
Me

OMe

Me

N

MeO

Ir Cl

77-0418               100mg
Iridicycle-MeO

Me

MeMe

Me
Me

CN

Me

N

MeO

Ir Cl

77-0424               100mg
Iridicycle-CN

Me

MeMe

Me
Me

Me

N

MeO

Ir Cl

77-0428               100mg
Iridicycle-Naphth

Me

MeMe

Me
Me

Me

N

MeO

Ir Cl

NO2

77-0430               100mg
Iridicycle-NO2

 
77-0418 Chloro(pentamethylcyclopentadienyl){5-methoxy-2-{1-[(4-

methoxyphenyl)imino-kN]ethyl}phenyl-kC}iridium(III), 99% 
Iridicycle-MeO (1258964-48-5)

100mg See page 60

77-0424 Chloro(pentamethylcyclopentadienyl){5-cyano-2-{1-[(4-
methoxyphenyl)imino-kN]ethyl}phenyl-kC}iridium(III), 99% 
Iridicycle-CN (1258964-46-3)

100mg See page 60

77-0428 Chloro(pentamethylcyclopentadienyl)
{2-{1-[(4-methoxyphenyl)imino-kN]ethyl}naphthyl-kC}
iridium(III), 99% Iridicycle-Naphth (1469467-94-4)

100mg See page 61

77-0430 Chloro(pentamethylcyclopentadienyl){5-nitro-2-{1-[(4-
methoxyphenyl)imino-kN]ethyl}phenyl-kC}iridium(III), 99% 
Iridicycle-NO2 (1439402-25-1)

100mg See page 62
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CATALYST & ORGANOCATALYST KITS  - Iridium Photocatalyst Kit
96-778096-7780

a

Iridium Photocatalyst Kit 
Components also available for individual sale.  Contains the following:

N

N

N
N

Ir PF6
-

tBu

tBu

Me

Me
Me

Me

77-0218	 50mg

N

N

N

N

Ir PF6
-

tBu

tBu

tBu

tBu
tBu

tBu

77-0285	 50mg

N

N

N

N

Ir

tBu

PF6
-

tBu

77-0410	 100mg

PF6
-

N

N

N

N

Ir

CF3

CF3

tBu

tBu

F

F

F

F

77-0425	 50mg

N

N
N

N

Ir

F3C

F

F3C

F
PF6

-

F

F

77-0453	 50mg

N N

N

N

Ir PF6
-

77-0465	 100mg

N N

N

Ir

F

F

F

77-6100	 50mg

N N

N

Ir

CF3

CF3

F3C

77-6580	 50mg

N N

N

Ir

77-7015	 50mg

N N

N

Ir

F

F F

F

FF

77-7030	 50mg

 
77-0218 4,4’-Bis(t-butyl-2,2’-bipyridine]bis[5-methyl-2-(4-methyl-2-

pyridinyl-kN)phenyl-kC]iridium hexafluorophosphate, 95% 
(1607469-49-7)

50mg See page 55

77-0285 [4,4’-Di-t-butyl-2,2’-bipyridine][bis[5-(t-butyl)-2-[4-(t-butyl)-2-
pyridinyl-kN]phenyl-kC]iridium(III) hexafluorophosphate, 95% 
(808142-80-5)

50mg See page 64

77-0410 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[2-(2-pyridinyl-kN)
phenyl-kC]iridium(III) hexafluorophosphate, 99% 
(676525-77-2)

100mg See page 65

77-0425 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-
2-pyridinyl-kN)phenyl-kC]iridium(III) hexafluorophosphate, 99% 
(870987-63-6)

50mg See page 65

77-0453 (2,2’-Bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2-pyr-
idinyl-kN)phenyl-kC]iridium(III) hexafluorophosphate, 99% 
(1092775-62-6)

50mg See page 53

77-0465 (2,2’-Bipyridine)bis[2-pyridinyl-kN)phenyl-kC]iridium(III) 
hexafluorophosphate, 99% (106294-60-4)

100mg See page 55

77-6100 Tris[5-fluoro-2-(2-pyridinyl-kN)phenyl-kC]iridium(III), 95% 
(370878-69-6)

50mg See page 71

77-6580 Tris[(2-(2-pyridinyl-kN)-5-(trifluoromethyl)phenyl-kC]
iridium(III), 95% (500295-52-3)

50mg See page 73

77-7015 Tris(2-phenylpyridinato-C2,N)iridium(III), 95% (94928-86-8) 50mg See page 72
77-7030 Tris[2-(2,4-difluorophenyl)pyridine]iridium(III), 95% 

(387859-70-3)
50mg See page 71
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CATALYST & ORGANOCATALYST KITS  - Kit of CatKits - Single-Use Vials
CATALYST & ORGANOCATALYST KITS 

96-379096-3790 Kit of CatKits - Single-Use Vials for Low Catalyst Loading Experiments 
Components also available for individual sale.  Contains the following:

 
46-2030 Palladium(II) acetate/1,1’-bis(di-t-butylphosphino)

ferrocene/potassium phosphate admixture  
[CatKit single-use vials - 2.02 wt% Pd(OAc)2]

5 x 1vial See page 175

46-2033 Palladium(II) acetate/2-dicyclohexylphosphino-2,6-
dimethoxy-1,1’-biphenyl (SPhos)/potassium phosphate 
admixture [CatKit single-use vials - 1.96 wt% Pd(OAc)2]

5 x 1vial See page 175

46-2038 trans-Dichlorobis(triphenylphosphine)palladium(II)/
potassium phosphate admixture [CatKit single-use vials - 
6.32 wt% Pd complex] (13965-03-2)

5 x 1vial See page 151

46-2040 trans-Dichlorobis(tricyclohexylphosphine)palladium(II)/
potassium phosphate admixture [CatKit single-use vials - 
6.62 wt% Pd complex] (29934-17-6)

5 x 1vial See page 149

Components 46-2040 46-2038 46-2030 46-2033

Metal Precursor
mixture with
     K3PO4

Pd
Cy3P Cl

Cl PCy3

Pd
Ph3P Cl

Cl PPh3

mixture with
     K3PO4

Pd(OAc)2 Pd(OAc)2

Ligand --- ---
Fe

P(tBu)2

P(tBu)2

    mixture with
Pd(OAc)2/K3PO4

MeO OMe
PCy2

mixture with
Pd(OAc)2/K3PO4

Base K3PO4 K3PO4 K3PO4 K3PO4

This Kit contains 4 different types of Single-Use Vials.  Each type has 5 x 1 vials.  
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CATALYST & ORGANOCATALYST KITS  - Maruoka Chiral Phase-Transfer Phosphonium  
                                                                       Organocatalyst Kit

96-375096-3750 Maruoka Chiral Phase-Transfer Phosphonium Organocatalyst Kit 
Components also available for individual sale.  Contains the following:

P

CF3

CF3

CF3

CF3

Br-
+ nBu

nBu

15-1457                                    50mg 
R-MARUOKA CAT P-NB

HP
+

Br-

CF3

CF3

CF3

CF3

nBu

nBu

15-1458                                    50mg 
S-MARUOKA CAT P-NB

P
+

Br-

tBu

tBu

CF3

CF3

CF3

CF3

15-1464                                    50mg 
R-MARUOKA CAT P-TB

P
+

Br-

tBu

tBu

CF3

CF3

CF3

CF3

15-1465                                    50mg 
S-MARUOKA CAT P-TB

 
15-1457 (11bR)-(+)-4,4-Dibutyl-2,6-bis[3,5-bis(trifluoromethyl)

phenyl]-4,5-dihydro-3H-dinaphtho[2,1-c:1’,2’-e]
phosphepinium bromide, 99% R-MARUOKA CAT P-NB

50mg See page 182

15-1458 (11bS)-(-)-4,4-Dibutyl-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-
4,5-dihydro-3H-dinaphtho[2,1-c:1’,2’-e]phosphepinium 
bromide, 99% S-Maruoka CAT P-NB (1110711-01-7)

50mg See page 183

15-1464 (11bR)-(+)-4,4-Di-t-butyl-2,6-bis[3,5-bis(trifluoromethyl)
phenyl]-4,5-dihydro-3H-dinaphtho[2,1-c:1’,2’-e]
phosphepinium bromide, 99%  R-MARUOKA CAT P-TB

50mg See page 183

15-1465 (11bS)-(-)-4,4-Di-t-butyl-2,6-bis[3,5-bis(trifluoromethyl)
phenyl]-4,5-dihydro-3H-dinaphtho[2,1-c:1’,2’-e]
phosphepinium bromide, 99%  S-MARUOKA CAT P-TB

50mg See page 183

CATALYST & ORGANOCATALYST KITS  - Palladium Kit	
96-465096-4650 Palladium Kit 

For a variety of catalytic organic transformations. 
Components also available for individual sale.  Contains the following:

 
46-0100 Allylpalladium chloride dimer, min. 98% (12012-95-2) 500mg See page 116

46-0400 Dichlorobis(benzonitrile)palladium(II), 99% (14220-64-5) 1g See page 143

46-1780 Palladium(II) acetate, min. 98% (99.9+%-Pd) (3375-31-3) 1g See page 174

46-1850 Palladium(II) chloride (99.9%-Pd) (7647-10-1) 1g See page 175

46-2150 Tetrakis(triphenylphosphine)palladium(0), 99% (99.9+%-Pd) 
(14221-01-3)

5g See page 176

46-3000 Tris(dibenzylideneacetone)dipalladium(0) (51364-51-3) 5g See page 178

46-3010 Tris(dibenzylideneacetone)dipalladium(0)  chloroform adduct 
(52522-40-4)

500mg See page 179
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CATALYST & ORGANOCATALYST KITS  - PhosphonicS Metal Oxidation Catalyst Kit
KITS (Compounds)	

96-677096-6770 PhosphonicS Metal Oxidation Catalyst Kit 
Sold in collaboration with PhosphonicS Ltd. for research purposes only. 
Components also available for individual sale.  Contains the following:

P
O

O O
VO(II)

23-4380                                  5g
PhosphonicS POVO

P
O

O
O

Mn(II)

25-1200                                  5g
PhosphonicS POMn

P
O

O
O

Co(II)

27-0900                                  5g
PhosphonicS POCo

P
O

O
O

Ce(IV)

58-5100                                  5g
PhosphonicS POCe

 
23-4380 Vanadyl(II) ethyl/butyl phosphonate Silica (PhosphonicS POVO) 5g See page 310
25-1200 Manganese(II) ethyl/butyl phosphonate Silica (PhosphonicS POMn) 5g See page 84
27-0900 Cobalt(II) ethyl/butyl phosphonate Silica (PhosphonicS POCo) 5g See page 17
58-5100 Cerium(IV) ethyl/butyl phosphonate Silica (PhosphonicS POCe) 5g See page 12

Reactions such as allylic and benzylic oxidations, alcohol oxidations and epoxidations are key chemical 
transformations in organic synthesis. In general these reactions are conducted by the use of stoichiometric, or even 
higher concentrations, of inorganic oxidants. Typical oxidizing agents include potassium permanganate, manganese 
dioxide, chromium trioxide, potassium chromate, potassium dichromate and peracids. These hazardous reagents 
produce large volumes of toxic wastes that are becoming increasingly costly to treat and dispose. In addition, 
difficulties are often encountered in the work up of reactions and purification of the products. There is a need for 
new heterogeneous oxidation catalysts that are not only effective, but exhibit ease of recovery and recycleability. 
PhosphonicS has developed a number of novel heterogeneous oxidation catalysts for a wide range of applications 
in the pharmaceutical, fine chemicals and petrochemical industries. Reactions include allylic and benzylic oxidations, 
epoxidations and the selective oxidations of alcohols to ketones and sulfides to sulfoxides. 
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CATALYST & ORGANOCATALYST KITS  - Ruthenium Photocatalyst Kit
KITS (Compounds)	

96-445096-4450

a

Ruthenium Photocatalyst Kit 
Components also available for individual sale.  Contains the following:

N

N

N

N

N

N

Ru 2Cl- 6H2O

44-7900	 250mg

2PF6
-

N
N

N

N

N

N

N
N

N
N

N
N

Ru

44-7910	 50mg

N

N

N

N
N

N

Ru 2PF6
-

Me

Me

Me

Me Me

Me

44-7930	 50mg

N

N

N

N
N

N

Ru 2PF6
-

tBu

tBu

tBu

tBu tBu

tBu

44-7940	 50mg

N
N

N
N

N

N

Ru 2PF6
-

44-7955	 50mg

 
44-7900 Tris(2,2’-bipyridyl)ruthenium(II) chloride hexahydrate, min. 98% 

(50525-27-4)
250mg See page 298

44-7910 Tris(2,2’-bipyrazine)ruthenium(II) hexafluorophosphate, 95% 
(80907-56-8)

50mg See page 297

44-7930 Tris(4,4’-dimethyl-2,2’-bipyridine)ruthenium(II) 
hexafluorophosphate, 95%, DMBPY (83605-44-1)

50mg See page 299

44-7940 Tris[4,4’-bis(t-butyl)-2,2’-bipyridine]ruthenium(II) 
hexafluorophosphate, 95% (75777-87-6)

50mg See page 298

44-7955 Tris(1,10-phenanthroline)ruthenium(II) hexafluorophosphate, 95% 
(60804-75-3)

50mg See page 299

KITS (Compounds)	

96-677096-6770 PhosphonicS Metal Oxidation Catalyst Kit 
Sold in collaboration with PhosphonicS Ltd. for research purposes only. 
Components also available for individual sale.  Contains the following:

P
O

O O
VO(II)

23-4380                                  5g
PhosphonicS POVO

P
O

O
O

Mn(II)

25-1200                                  5g
PhosphonicS POMn

P
O

O
O

Co(II)

27-0900                                  5g
PhosphonicS POCo

P
O

O
O

Ce(IV)

58-5100                                  5g
PhosphonicS POCe

 
23-4380 Vanadyl(II) ethyl/butyl phosphonate Silica (PhosphonicS POVO) 5g See page 310
25-1200 Manganese(II) ethyl/butyl phosphonate Silica (PhosphonicS POMn) 5g See page 84
27-0900 Cobalt(II) ethyl/butyl phosphonate Silica (PhosphonicS POCo) 5g See page 17
58-5100 Cerium(IV) ethyl/butyl phosphonate Silica (PhosphonicS POCe) 5g See page 12

Reactions such as allylic and benzylic oxidations, alcohol oxidations and epoxidations are key chemical 
transformations in organic synthesis. In general these reactions are conducted by the use of stoichiometric, or even 
higher concentrations, of inorganic oxidants. Typical oxidizing agents include potassium permanganate, manganese 
dioxide, chromium trioxide, potassium chromate, potassium dichromate and peracids. These hazardous reagents 
produce large volumes of toxic wastes that are becoming increasingly costly to treat and dispose. In addition, 
difficulties are often encountered in the work up of reactions and purification of the products. There is a need for 
new heterogeneous oxidation catalysts that are not only effective, but exhibit ease of recovery and recycleability. 
PhosphonicS has developed a number of novel heterogeneous oxidation catalysts for a wide range of applications 
in the pharmaceutical, fine chemicals and petrochemical industries. Reactions include allylic and benzylic oxidations, 
epoxidations and the selective oxidations of alcohols to ketones and sulfides to sulfoxides. 
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CATALYST & ORGANOCATALYST KITS  - Solvias Josiphos Nickel Catalyst Kit
KITS (Compounds)	

96-366096-3660

a

Solvias Josiphos Nickel Catalyst Kit 
Sold in collaboration with Solvias for research purposes only. 
Components also available for individual sale.  Contains the following:

P

P(tBu)2

Ni
Fe

Ph

Ph
Cl CN

Me

28-0170	 100mg

P

PCy2

Ni
Fe

Cy

Cy
Cl CN

Me

28-0172	 100mg

P

PPh2

Ni
Fe

Cy

Cy
Cl CN

Me

28-0175	 100mg

P

P(tBu)2

NiFe

CN

Me

F
F

Cl

28-0178	 100mg

 
28-0170 Chloro(4-cyanophenyl){(R)-1-[(S)-2-(diphenylphosphino)

ferrocenyl]ethyl(di-t-butyl)phosphine} nickel(II) (2049086-34-0)
100mg See page 98

28-0172 Chloro(4-cyanophenyl){(R)-1-[(S)-2-(dicyclohexylphosphino)
ferrocenyl]ethyl (dicyclohexylphosphine)}nickel(II) (2049086-35-1)

100mg See page 97

28-0175 Chloro(4-cyanophenyl){(R)-1-[(S)-2-(dicyclohexylphosphino)
ferrocenyl]ethyl (diphenylphosphine)}nickel(II) (2049086-36-2)

100mg See page 97

28-0178 Chloro(4-cyanophenyl){(R)-1-[(S)-2-(bis(4-fluorophenyl)
phosphinoferrocenyl]ethyl(di-t-butylphosphine)}nickel(II) 
(2049086-37-3)

100mg See page 97

CATALYST & ORGANOCATALYST KITS  - SpinPHOX-Ir Catalyst Kit	
96-771096-7710 SpinPHOX-Ir Catalyst Kit for enantioselective hydrogenation 

Sold in collaboration with SIOC for research purposes only. 
Patents CN200910051314.3, CN 101555259. 
Components also available for individual sale.  Contains the following:

Ir
P

C

O

N

Ph

Ph
Ph

+

B[C6H3(CF3)2]4-

77-5040                               25mg 
(S,S)-(COD)Ir[Bn-SpinPHOX]

Ir
P

C

O

N

Ph

Ph
Ph

+

B[C6H3(CF3)2]4-

77-5047                               25mg
(R,S)-(COD)Ir[Ph-SpinPHOX]
77-5046
(S,S)-(COD)Ir[Ph-SpinPHOX]

Ir
P

C

O

N

iPr

Ph
Ph

+

B[C6H3(CF3)2]4-

77-5050                               25mg
(S,S)-(COD)Ir[iPr-SpinPHOX]

 
77-5040 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-(diphenylphosphino)

spiro[4.4]nona-1.6-dien-1-yl]-4,5-dihydro-4-benzyloxazole}
iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  
(S,S)-(COD)Ir[Bn-SpinPHOX] (1194050-19-5)

25mg See page 63

77-5046 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-(diphenylphosphino)
spiro[4.4]nona-1.6-dien-1-yl]-4,5-dihydro-4-phenyloxazole}
iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  
(S,S)-(COD)Ir[Ph-SpinPHOX] (1194050-21-9)

25mg See page 63

77-5047 1,5-Cyclooctadiene{(4S)-(-)-2-[(5R)-6-(diphenylphosphino)
spiro[4.4]nona-1.6-dien-1-yl]-4,5-dihydro-4-phenyloxazole}
iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  
(R,S)-(COD)Ir[Ph-SpinPHOX] (1195511-59-1)

25mg See page 63

77-5050 1,5-Cyclooctadiene{(4S)-(+)-2-[(5S)-6-(diphenylphosphino)
spiro[4.4]nona-1.6-dien-1-yl]-4,5-dihydro-4-(i-propyl)oxazole}
iridium(I) tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 97%  
(S,S)-(COD)Ir[iPr-SpinPHOX] (1194050-23-1)

25mg See page 64
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CATALYST & ORGANOCATALYST KITS  - Takasago ATH Catalyst Kit
KITS (Compounds)	

96-695596-6955 Takasago ATH (Asymmetric Transfer Hydrogenation) Catalyst Kit 
Manufactured under license of Takasago patent US7129367B2. 
Components also available for individual sale.  Contains the following:

Ph N

Ph N

Ru

H H

S
OO

Me

Me

iPr
Cl

44-0148                               250mg
RuCl[(R,R)-Tsdpen](p-cymene)
44-0149                               
RuCl[(S,S)-Tsdpen](p-cymene)

Ph N

Ph N

Ru

H H

S
OO Me

Me

Cl

Me
Me

44-0154                               250mg
RuCl[(R,R)-Tsdpen(mesitylene)
44-0155
RuCl[(S,S)-Tsdpen(mesitylene)

Ph N

Ph N

Ru

H H

S
OO

Me

F

FF

F

iPr

F

Cl

44-0156                               250mg
RuCl[(R,R)-Fsdpen](p-cymene)
44-0157
RuCl[(S,S)-Fsdpen](p-cymene)

Me
O

Ru

N

Ph

H

ClN

Ph

Ts

44-0185                        250mg
(R,R)-Ts-DENEB™
44-0186           
(S,S)-Ts-DENEB™

Ru

P

Me Me
Me

Me

P

Me Me
Me

Me

Cl
N OMe

H

iPr
N

H H

H H

MeO

44-0217                                              250mg
(R)-RUCY™-XylBINAP
44-0218
(S)-RUCY™-XylBINAP

Ru

N

ClN

O

Ph H

Ph

Me

S

O

O

Me

44-0255                        250mg
Ru-(R,R)-Ms-DENEB
44-0256
Ru-(S,S)-Ms-DENEB

 
44-0148 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl]

(4-toluenesulfonyl)amido}(p-cymene)ruthenium(II), min. 95% 
RuCl[(R,R)-Tsdpen](p-cymene) (192139-92-7)

250mg See page 240

44-0149 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl]
(4-toluenesulfonyl)amido}(p-cymene)ruthenium(II), min. 90% 
RuCl[(S,S)-Tsdpen](p-cymene) (192139-90-5)

250mg See page 240

44-0154 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl]
(4-toluenesulfonyl)amido}(mesitylene)ruthenium(II), min. 90% 
RuCl[(R,R)-Tsdpen(mesitylene) (174813-82-2)

250mg See page 241

44-0155 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl]
(4-toluenesulfonyl)amido}(mesitylene)ruthenium(II), min. 90% 
RuCl[(S,S)-Tsdpen](mesitylene) (174813-81-1)

250mg See page 241

44-0156 Chloro{[(1R,2R)-(-)-2-amino-1,2-diphenylethyl]
(pentafluorophenylsulfonyl)amido}(p-cymene)ruthenium(II), 
min. 90% RuCl[(R,R)-Fsdpen](p-cymene) (1026995-71-0)

250mg See page 239

44-0157 Chloro{[(1S,2S)-(+)-2-amino-1,2-diphenylethyl]
(pentafluorophenylsulfonyl)amido}(p-cymene)ruthenium(II), 
min. 90% RuCl[(S,S)-Fsdpen](p-cymene) (1026995-72-1)

250mg See page 239

44-0185 Chloro{N-[(1R,2R)-1,2-diphenyl-2-(2-(4-methylbenzyloxy)
ethylamino)-ethyl]-4-methylbenzene sulfonamide(chloro)
ruthenium(II) (R,R)-Ts-DENEB™ (1333981-84-2)

250mg See page 253
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CATALYST & ORGANOCATALYST KITS  - Takasago ATH Catalyst Kit
96-6955

(continued)96-6901

Takasago ATH (Asymmetric Transfer Hydrogenation) Catalyst Kit 

44-0186 N-[(1S,2S)-1,2-Diphenyl-2-(2-(4-methylbenzyloxy)
ethylamino)-ethyl]-4-methylbenzene sulfonamide(chloro)
ruthenium(II) (S,S)-Ts-DENEB™ (1384974-37-1)

250mg See page 287

44-0217 Chloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-
binaphthyl} [(2R)-(-)-1-(4-methoxyphenyl)- 1’-(4-methoxy
phenyl-kC)-3- methyl-1,2-butanediamine]ruthenium(II) 
(R)-RUCY™-XylBINAP (1384974-38-2)

250mg See page 248

44-0218 Chloro{(S)-(-)-2,2’-bis[di(3,5-xylyl) phosphino]-1,1’-
binaphthyl}[(2S)- (+)-1-(4-methoxyphenyl)-1’-(4-
methoxyphenyl-kC)-3-methyl-1,2-butanediamine]
ruthenium(II)  (S)-RUCY™-XylBINAP (1312713-89-5)

250mg See page 248

44-0255 Chloro{N-[(1R,2R)-2-[(S)-[2-[[1,2,3,4,5,6-η)-4-
methylphenyl]methoxy]ethyl]amino]-1,2-diphenylethylme
thanesulfonamidato}ruthenium(II)  Ru-(R,R)-Ms-DENEB 
(1333981-86-4)

250mg See page 255

44-0256 Chloro{N-[(1S,2S)-2-[(R)-[2-[[1,2,3,4,5,6-η)-4-
methylphenyl]methoxy]ethyl]amino]-1,2-diphenylethylme
thanesulfonamidato}ruthenium(II)  Ru-(S,S)-Ms-DENEB 
(1361318-83-3)

250mg See page 255

CATALYST & ORGANOCATALYST KITS  - Takasago BINAP Ru Acetate Catalyst Kit	
96-695396-6953 Takasago BINAP Ru Acetate Catalyst Kit 

Manufactured under license of Takasago patent. 
Components also available for individual sale.  Contains the following:

O

Ru O

Me

O
O

Me

P

P

Ph

Ph
Ph

Ph

44-0152                               250mg	
Ru(OAc)2[(R)-binap
44-0153
Ru(OAc)2[(S)-binap

O

Ru O

Me

O
O

Me

P

Me

Me

P

Me

Me

44-0162                               250mg	
Ru(OAc)2[(R)-tolbinap]
44-0163	
Ru(OAc)2[(S)-tolbinap]

P

P

Me
Me

Me

Me

Me
Me

Me

Me O

Ru O

Me

O
O

Me

44-0164                               250mg	
Ru(OAc)2[(R)-xylbinap] 
44-0164	
Ru(OAc)2[(S)-xylbinap] 

 
44-0152 Diacetato[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]

ruthenium(II) Ru(OAc)2[(R)-binap] (325146-81-4)
250mg See page 258

44-0153 Diacetato[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]
ruthenium(II) Ru(OAc)2[(S)-binap] (261948-85-0)

250mg See page 259

44-0162 Diacetato[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]
ruthenium(II) Ru(OAc)2[(R)-tolbinap] (116128-29-1)

250mg See page 260

44-0163 Diacetato[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]
ruthenium(II) Ru(OAc)2[(S)-tolbinap] (106681-15-6)

250mg See page 260

44-0164 Diacetato{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-
binaphthyl}ruthenium(II) Ru(OAc)2[(R)-xylbinap] (374067-50-2)

250mg See page 261

44-0165 Diacetato{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}
ruthenium(II) Ru(OAc)2[(S)-xylbinap] (374067-49-9)

250mg See page 262
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CATALYST & ORGANOCATALYST KITS  - Takasago BINAP Ru Cymene Catalyst Kit
KITS (Compounds)	

96-695196-6951 Takasago BINAP Ru Cymene Catalyst Kit 
Manufactured under license of Takasago patent. 
Components also available for individual sale.  Contains the following:

Ru

iPr
Cl

Me

+
Cl-

P

P

Ph

Ph
Ph

Ph

44-0084                               250mg	
[RuCl(p-cymene)((R)-binap)]Cl
44-0086
[RuCl(p-cymene)((S)-binap)]Cl

Ru

iPr
Cl

Me

+ Cl-
P

P

Me

Me

Me

Me

44-0088                               250mg	
[RuCl(p-cymene)((R)-tolbinap)]Cl
44-0089
[RuCl(p-cymene)((S)-tolbinap)]Cl

Ru

iPr
Cl

Me

+
Cl-

P

Me Me
Me

Me

P

Me Me
Me

Me

44-0092                               250mg	
[RuCl(p-cymene)((R)-xylbinap}]Cl
44-0093
[RuCl(p-cymene)((S)-xylbinap)]Cl

 
44-0084 Chloro[(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]

(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((R)-binap)]Cl (145926-28-9)

250mg See page 244

44-0086 Chloro[(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl]
(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((S)-binap)]Cl (130004-33-0)

250mg See page 244

44-0088 Chloro[(R)-(+)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]
(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((R)-tolbinap)]Cl (131614-43-2)

250mg See page 246

44-0089 Chloro[(S)-(-)-2,2’-bis(di-p-tolylphosphino)-1,1’-binaphthyl]
(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((S)-tolbinap)]Cl (228120-95-4)

250mg See page 247

44-0092 Chloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}
(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((R)-xylbinap}]Cl (944451-24-5)

250mg See page 248

44-0093 Chloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}
(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((S)-xylbinap)]Cl (944451-25-6)

250mg See page 248
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CATALYST & ORGANOCATALYST KITS  - Takasago BINAP Ru Diamine Catalyst Kit
KITS (Compounds)	

96-695496-6954 Takasago BINAP Ru Diamine Catalyst Kit 
Manufactured under license of Takasago patent. 
Components also available for individual sale.  Contains the following:

P

Me

Me

P

Me

Me

N

N
Ru
Cl

H H

H H
iPr

Cl
OMe

OMe

H

44-0212                                                       250mg
RuCl2[(R)-xylbinap][(R)-daipen]
44-0213
RuCl2[(S)-xylbinap][(S)-daipen]

Ru

P

Me Me
Me

Me

P

Me Me
Me

Me

Cl
N OMe

H

iPr
N

H H

H H

MeO

44-0217                                                       250mg
(R)-RUCY™-XylBINAP
44-0218
(S)-RUCY™-XylBINAP

P

Me

Me

P

Me

Me

N

N

Ru

Cl
H H

H H
Cl Ph

Ph

44-0224                                                       250mg
RuCl2[(S)-xylbinap][(S,S)-dpen]
44-0226
RuCl2[(R)-xylbinap][(R,R)-dpen]

 
44-0212 Dichloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-

binaphthyl}[(2R)-(-)-1,1-bis(4-methoxyphenyl)-3-methyl-
1,2-butanediamine]ruthenium(II) 
RuCl2[(R)-xylbinap][(R)-daipen] (220114-32-9)

250mg See page 274

44-0213 Dichloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-
binaphthyl}[(2S)-(+)-1,1-bis(4-methoxyphenyl)-3-methyl-
1,2-butanediamine]ruthenium(II) 
RuCl2[(S)-xylbinap][(S)-daipen] (220114-01-2)

250mg See page 275

44-0217 Chloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-
binaphthyl} [(2R)-(-)-1-(4-methoxyphenyl)- 1’-(4-methoxy
phenyl-kC)-3- methyl-1,2-butanediamine]ruthenium(II) 
(R)-RUCY™-XylBINAP (1384974-38-2)

250mg See page 248

44-0218 Chloro{(S)-(-)-2,2’-bis[di(3,5-xylyl) phosphino]-1,1’-binaphthyl}
[(2S)- (+)-1-(4-methoxyphenyl)-1’-(4-methoxyphenyl-kC)-3-
methyl-1,2-butanediamine]ruthenium(II)  
(S)-RUCY™-XylBINAP (1312713-89-5)

250mg See page 248

44-0224 Dichloro{(S)-(-)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}
[(1S,2S)-(-)-1,2-diphenylethylenediamine]ruthenium(II) 
RuCl2[(S)-xylbinap][(S,S)-dpen] (220114-03-4)

250mg See page 275

44-0226 Dichloro{(R)-(+)-2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}
[(1R,2R)-(+)-1,2-diphenylethylenediamine]ruthenium(II) 
RuCl2[(R)-xylbinap][(R,R)-dpen] (220114-38-5)

250mg See page 275
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CATALYST & ORGANOCATALYST KITS  - Takasago BINAP Ru Dimer Catalyst Kit
96-695296-6952 Takasago BINAP Ru Dimer Catalyst Kit 

Manufactured under license of Takasago patent. 
Components also available for individual sale.  Contains the following:

P

P

Ph

Ph
Ph

Ph

P

P

Ph

Ph
Ph

Ph

Ru

Cl

Ru

Cl

Cl

Cl

Cl

-1

Me2NH2
+

44-0510                 [NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3]
44-0511                 [NH2Me2][{RuCl((S)-binap)}2(µ-Cl)3]

250mg

Ru

Cl

Ru

Cl

Cl

Cl

Cl

-1

Me2NH2
+ P

Me

Me

P

Me

Me

P

Me

Me

P

Me

Me

44-0512             [NH2Me2][{RuCl((R)-tolbinap)}2(µ-Cl)3]
44-0513             [NH2Me2][{RuCl((S)-tolbinap)}2(µ-Cl)3]

250mg

44-0514            [NH2Me2][{RuCl((R)-xylbinap)}2(µ-Cl)3]
44-0515            [NH2Me2][{RuCl((S)-xylbinap)}2(µ-Cl)3]   

250mg

 
44-0510 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-

bis(diphenylphosphino)-1,1’-binaphthyl]diruthenate(II) 
[NH2Me2][{RuCl((R)-binap)}2(µ-Cl)3] (199684-47-4)

250mg See page 283

44-0511 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-
bis(diphenylphosphino)-1,1’-binaphthyl]diruthenate(II) 
[NH2Me2][{RuCl((S)-binap)}2(µ-Cl)3] (199541-17-8)

250mg See page 285

44-0512 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-2,2’-
bis(di-p-tolylphosphino)-1,1’-binaphthyl]diruthenate(II) 
[NH2Me2][{RuCl((R)-tolbinap)}2(µ-Cl)3] (749935-02-2)

250mg See page 286

44-0513 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-2,2’-
bis(di-p-tolylphosphino)-1,1’-binaphthyl]diruthenate(II) 
[NH2Me2][{RuCl((S)-tolbinap)}2(µ-Cl)3] (309735-86-2)

250mg See page 286

44-0514 Dimethylammonium dichlorotri(µ-chloro)bis{(R)-(+)-2,2’-
bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}diruthenate(II) 
[NH2Me2][{RuCl((R)-xylbinap)}2(µ-Cl)3] (944451-08-5)

250mg See page 282

44-0515 Dimethylammonium dichlorotri(µ-chloro)bis{(S)-(-)-2,2’-
bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl}diruthenate(II) 
[NH2Me2][{RuCl((S)-xylbinap)}2(µ-Cl)3] (944451-10-9)

250mg See page 282
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CATALYST & ORGANOCATALYST KITS  - Takasago SEGPHOS® Ru Catalyst Kit
KITS (Compounds)	

96-690196-6901 Takasago SEGPHOS® Ru Catalyst Kit 
Manufactured under license of Takasago patent. 
Components also available for individual sale.  Contains the following:

O

O

O

O

Ru

iPr
Cl

Me

+
Cl-

P

P

Ph

Ph
Ph

Ph

44-0096
[RuCl(p-cymene)((R)-segphos®)Cl
44-0097
[RuCl(p-cymene)((S)-segphos®)Cl

250mg

Ru

iPr
Cl

Me

+
Cl-

P

Me Me
Me

Me

P

Me Me
Me

Me

O

O

O

O

44-0098
[RuCl(p-cymene)((R)-dm-segphos®)Cl
44-0099
[RuCl(p-cymene)((S)-dm-segphos®)Cl

250mg

O

O

O

O

P

P

MeO

OMe

OMe

MeO

tBu
tBu

tBu

tBu

tBu
tBu

tBu

tBu

Ru

iPr
Cl

Me

+
Cl-

44-0102
[RuCl(p-cymene)((R)-dtbm-segphos®)]Cl
44-0103
[RuCl(p-cymene)((S)-dtbm-segphos®)]Cl

250mg

O

Ru O

Me

O
O

Me

O

O

O

O

P

P

Ph

Ph
Ph

Ph

44-0168
Ru(OAc)2[(R)-segphos®]
44-0169
Ru(OAc)2[(S)-segphos®]

250mg

P

Me Me
Me

Me

O

O

O

O

Ru

O

O

O
O

Me

Me

P

Me Me
Me

Me

44-0174
Ru(OAc)2[(R)-dm-segphos®]
44-0176
Ru(OAc)2[(S)-dm-segphos®]

250mg

P

P

tBu tBu
tBu

tBu

tBu tBu
tBu

tBu

O

O

O

O

Ru

O

O

O
O

Me

Me
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44-0180
Ru(OAc)2[(R)-dtbm-segphos®]
44-0181
Ru(OAc)2[(S)-dtbm-segphos®]

250mg

 

N

N
Ru
Cl

H H

H H
iPr

Cl
OMe

OMe

H

O

O

O

O

P

P

Me
Me

Me

Me

Me
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44-0214                                                            250mg
RuCl2[(R)-dm-segphos®][(R)-daipen]
44-0215
RuCl2[(S)-dm-segphos®][(S)-daipen]

N

N
Ru
Cl

H H

H H
Ph

Cl

O

O

O

O

P

P

Me
Me

Me

Me

Me
Me

Me

Me

Ph

44-0228                                                              250mg
RuCl2[(R)-dm-segphos®][(R,R)-dpen]
44-0229
RuCl2[(S)-dm-segphos®][(S,S)-dpen] 

44-0518                                                            250mg
[NH2Me2][{RuCl((R)-segphos®)}2(µ-Cl)3]
44-0519
[NH2Me2][{RuCl((S)-segphos®)}2(µ-Cl)3]

44-0520                                                              250mg
[NH2Me2][{RuCl((R)-dm-segphos®)}2(µ-Cl)3]
44-0521
[NH2Me2][{RuCl((S)-dm-segphos®)}2(µ-Cl)3]
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CATALYST & ORGANOCATALYST KITS  - Takasago SEGPHOS® Ru Catalyst Kit
96-6901

(continued)96-6901

Takasago SEGPHOS® Ru Catalyst Kit

44-0096 Chloro[(R)-(+)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-
benzodioxole](p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((R)-segphos®)]Cl (944451-28-9)

250mg See page 242

44-0097 Chloro[(S)-(-)-5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-
benzodioxole](p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((S)-segphos®)]Cl (944451-29-0)

250mg See page 242

44-0098 Chloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((R)-dm-segphos®)]Cl (944451-30-3)

250mg See page 247

44-0099 Chloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}(p-cymene)ruthenium(II) chloride 
[RuCl(p-cymene)((S)-dm-segphos®)]Cl (944451-31-4)

250mg See page 247

44-0102 Chloro{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)
phosphino]-4,4’-bi-1,3-benzodioxole}(p-cymene)ruthenium(II) 
chloride [RuCl(p-cymene)((R)-dtbm-segphos®)]Cl 
(944451-32-5)

250mg See page 241

44-0103 Chloro{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)
phosphino]-4,4’-bi-1,3-benzodioxole}(p-cymene)ruthenium(II) 
chloride [RuCl(p-cymene)((S)-dtbm-segphos®)]Cl 
(944451-33-6)

250mg See page 242

44-0168 Diacetato[(R)-(+)-5,5’-bis(diphenylphosphino)-4,4’-bi-
1,3-benzodioxole]ruthenium(II) Ru(OAc)2[(R)-segphos®] 
(944450-48-0)

250mg See page 258

44-0169 Diacetato[(S)-(-)-5,5’-bis(diphenylphosphino)-4,4’-bi-
1,3-benzodioxole]ruthenium(II) Ru(OAc)2[(S)-segphos®] 
(373650-12-5)

250mg See page 258

44-0174 Diacetato{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}ruthenium(II) Ru(OAc)2[(R)-dm-segphos®] 
(944450-49-1)

250mg See page 260

44-0176 Diacetato{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}ruthenium(II) Ru(OAc)2[(S)-dm-segphos®] 
(944450-50-4)

250mg See page 261

44-0180 Diacetato{(R)-(-)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)
phosphino]-4,4’-bi-1,3-benzodioxole}ruthenium(II) 
Ru(OAc)2[(R)-dtbm-segphos®] (1025477-38-6)

250mg See page 257

44-0181 Diacetato{(S)-(+)-5,5’-bis[di(3,5-di-t-butyl-4-methoxyphenyl)
phosphino]-4,4’-bi-1,3-benzodioxole}ruthenium(II) 
Ru(OAc)2[(S)-dtbm-segphos®] (1025476-84-9)

250mg See page 258

44-0214 Dichloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}[(2R)-(-)-1,1-bis(4-methoxyphenyl)-3-methyl-
1,2-butanediamine]ruthenium(II) RuCl2[(R)-dm-segphos®]
[(R)-daipen] (944450-43-5)

250mg See page 273

44-0215 Dichloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}[(2S)-(+)-1,1-bis(4-methoxyphenyl)-3-methyl-
1,2-butanediamine]ruthenium(II) RuCl2[(S)-dm-segphos®]
[(S)-daipen] (944450-44-6)

250mg See page 273

44-0228 Dichloro{(R)-(+)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}[(1R,2R)-(+)-1,2-diphenylethylenediamine]
ruthenium(II) RuCl2[(R)-dm-segphos®][(R,R)-dpen] 
(944450-45-7)

250mg See page 273
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CATALYST & ORGANOCATALYST KITS  - Takasago SEGPHOS® Ru Catalyst Kit
96-6901

(continued)96-6901

Takasago SEGPHOS® Ru Catalyst Kit

44-0229 Dichloro{(S)-(-)-5,5’-bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-
benzodioxole}[(1S,2S)-(-)-1,2-diphenylethylenediamine]
ruthenium(II) RuCl2[(S)-dm-segphos®][(S,S)-dpen] 
(944450-46-8)

250mg See page 274

44-0518 Dimethylammonium dichlorotri(µ-chloro)bis[(R)-(+)-
5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole]
diruthenate(II) [NH2Me2][{RuCl((R)-segphos®)}2(µ-Cl)3] 
(346457-41-8)

250mg See page 282

44-0519 Dimethylammonium dichlorotri(µ-chloro)bis[(S)-(-)-
5,5’-bis(diphenylphosphino)-4,4’-bi-1,3-benzodioxole]
diruthenate(II) [NH2Me2][{RuCl((S)-segphos®)}2(µ-Cl)3] 
(488809-34-3)

250mg See page 283

44-0520 Dimethylammonium dichlorotri(µ-chloro)bis{(R)-(+)-5,5’-
bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}
diruthenate(II) [NH2Me2][{RuCl((R)-dm-segphos®)}2(µ-Cl)3] 
(935449-46-0)

250mg See page 281

44-0521 Dimethylammonium dichlorotri(µ-chloro)bis{(S)-(-)-5,5’-
bis[di(3,5-xylyl)phosphino]-4,4’-bi-1,3-benzodioxole}
diruthenate(II) [NH2Me2][{RuCl((S)-dm-segphos®)}2(µ-Cl)3] 
(944451-14-3)

250mg See page 282
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OTHER KITS - Enzyme carrier Lifetech™ ECRKIT1
OTHER KITS - Enzyme carrier Lifetech™ ECRKIT1	

96-025596-0255

a

Enzyme carrier Lifetech™ ECRKIT1 
Store in dry conditions (2-20°C). Do not freeze. Shelf Life: 5 years; This enzyme carrier kit allows 
rapid screening of different methods of enzyme immobilization. Sold in collaboration with Purolite 
for research purposes only. 
Components also available for individual sale.  Contains the following:

 
06-0810 Enzyme carrier Lifetech™ ECR8204F 50g See page 5

06-0828 Enzyme carrier Lifetech™ ECR8285 50g See page 8

06-0913 Enzyme carrier Lifetech™ ECR1090M 50g See page 5

06-0925 Enzyme carrier Lifetech™ ECR1030M 50g See page 3

07-1512 Enzyme carrier Lifetech™ ECR8309F 50g See page 6

07-1532 Enzyme carrier Lifetech™ ECR8806F 50g See page 7



Visit strem.com for the following:
     
       ▪ New Product Announcements
       ▪ Searchable Catalog
       ▪ Technical Notes
       ▪ Safety Data Sheets (SDS)
       ▪ Certificates of Analysis (CofA)
       ▪ Product Pricing and Availability

If you are unable to find a product 
you need please contact us.  

Custom synthesis services are available.
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