Compounds of fornmula | [err] wherein R err] denotes identical or different
f‘qdi cals and is linear or branched (err]-Clerr]alkyl, unsubstituted
~Cerr]-Cerr]cycloal kyl or err]-Cerr]cycloal kyl which is substituted by
Cerr]-Clerr]alkyl or (Jerr]-Cerr]al koxy, or is phenyl or benzyl, or both
substituents Rerr] of a group (Rlerr])[err]P are o, 0" -di phenylene, Rerr]
I s hydrogen, linear or branched (Jerr]-Cerr]al kyl, phenyl or benzyl, R3 is
Cerr]-Cerr]alkylene, Rerr] is (Jerr]-Cerr]al kyl ene, phenyl ene or

benzyl ene, and Rerr] is (Jerr]-Cerr]alkyl or phenyl, can be applied to
solid carriers, such as silica gel or aerosils, and conpl exed with rhodi um
or iridium conpounds. These nmaterials are heterogeneous and separabl e

catal ysts for the asymmetrical hydrogenati on of prochiral conpounds

cont ai ni ng carbon doubl e bonds or carbon/hetero atom doUfif/6-1860%/4, f or
exanpl e ketones and i m nes.

Diphosphines containing silane groups, immobilised diphosphines and the use thereof as
hydrogenation catalysts

Abstract of the Disclosure
Compounds of formula I
(R,),PCH, o R |
): >Z—R3—- NHC(O)NH: Rz Si(ORs); (D),
0]
(R),PCH,

wherein R, denotes identical or different radicals and is linear or branched C;-C;jalkyl,
unsubstituted Cs-Cgeycloalkyl or Cs-Cycycloalkyl which is substituted by Cy-Cyalkyl or
C,-C4alkoxy, or is phenyl or benzyl, or both substituents R, of a group (R;),P are
0,0'-diphenylene, R, is hydrogen, linear or branched C;-Cy,alkyl, phenyl or benzyl, R3 is
C,;-Cjqalkylene, Ry is C,-Cigalkylene, phenylene or benzylene, and Ry is C;-Cealkyl or

\ phenyl, can be applied to solid carriers, such as silica gel or aerosils, and complexed with
rhodium or iridium compounds. These materials are heterogeneous and separable catalysts
for the asymmetrical hydrogenation of prochiral compounds containing carbon double
bonds or carbon/hetero atom double bonds, for example ketones and imines.



