7\ 7\
HiCHC  CH,CH,  44-0081 HsCH.C CHycH,

44-0091 44-0525
44-0081 Carbonylchlorohydrido[6-(di-t-butylphosphinomethyl)-2-(N,N-diethylaminomethyl)pyridine]Jruthenium(ll), 100mg
min. 98% (Milstein Catalyst Precursor) [863971-62-4] 500mg
CaoH36CIN,OPRu; FW: 488.01; pale yellow solid
air sensitive
Note: Air-stable in the solid state for several days, but best stored under an inert atmosphere.
Technical Note:
1. See 44-0091.
44-0091 Carbonylhydrido[6-(di-t-butylphosphinomethylene)-2-(N,N-diethylaminomethyl)-1,6-dihydropyridine] 100mg
ruthenium(ll), min. 98% Milstein Catalyst [863977-63-5] 500mg
CaoH3sN2,OPRu; FW: 451.55; red-black solid
air sensitive, (store cold)
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. Catalytic hydrogenation of CO2 derived carbonate, carbamate, and formate , a route to methanol from carbon dioxide.
NH NH
’ o.  Cat 0.1 Mol% o Tech. Note (1)
+ HO/\/ N —— + 2H, Ref. (1)
8 hr. Tol., reflux o)
99%
0 Cat, 1 Mol%
at, Ol70
BUOH + EtOH Tech Note (2)
. 98% 99% Ref. (2)
OEt Hp, 5 Atm, 4 h, 115 °C
/\/\/\ Cat, 0.1 Mol% Tech. Note (3)
o —— Cs5H.1CO0OCgH 3 + 2 H, Ref. (3-4)
6 hr. Tol., reflux 99%
0}
Cat., 0.1 mol% Tech. Note (4)
+ H, EE— CH30H + 2ROH Ref. (5)
RO OR Hz, 2 Atm., 110°, 48 h
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. Nature, Chem., 2011, 3, 609.
44-0525 Chlorocarbonylhydrido[4,5-bis-(di-i-propylphosphinomethyl)acridine]ruthenium(il), min.98% 25mg
Milstein Acridine Catalyst [171071230-25-4] 100mg
CsH4CINOP,Ru; FW: 605.09; orange solid
air sensitive

Note: Patents: US provisional 61/087,708, PCT/IL2009/000778.

Visit www.strem.com for new product information and searchable catalog.

Strem Chemicals, Inc.
7 Mulliken Way
Newburyport, MA 01950-4098

Strem Chemicals, Inc.
15, rue de I'Atome
Zone Industrielle

Tel.: (978) 499-1600
Fax: (978) 465-3104
Email: info@strem.com

Milsteincat_0811

Tel.: (33) 03 88 62 52 60
Fax: (33) 03 88 62 26 81
Email: info.europe@strem.com

Strem Chemicals, Inc.
Postfach 1215

77672 KEHL

U.S.A. 67800 BISCHHEIM France Germany

Telefon: 0 78 51/ 7 58 79
Email: info.europe@strem.com

Strem Chemicals UK, Ltd.
41 Hills Road

Cambridge

England CB2 INT

Tel.: 0845 643 7263

Fax: 01223 368021

Email: enquiries@strem.co.uk



2

Technical Notes:
1. Useful ruthenium catalyst for the direct conversion of alcohols to acetals and esters.

O
catalyst, A R \/\R
— . + Hy + Hy0 Tech. Note (1)
OH O Ref. (1)

O
catalyst/base, A R/\”/ \/\R + 2H;
(0]

2. Useful ruthenium catalyst for the selective synthesis of amines directly from alcohols and ammonia.

OH cat. (0.1 mol%), heat NH
2
+ NH3 (7.5atm) ——— > Tech. Note (2)

toluene, reflux, -H,O Ref. (2)
References:
1. J. Am. Chem. Soc., 2009, 131, 3146.
2. Angew. Chem. Int. Ed., 2008, 47, 8661.

Also available P-N-P ligand 15-0415 used to make Acridine catalyst 44-0525.
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