Compounds of fornula | [err] wherein Rerr] is (Jerr]-Clerr]al kyl, phenyl
or phenyl which is substituted by 1 to 3 (Jerr]-Clerr]al kyl or
Cerr]-Cerr]al koxy groups; R err] and R err] are identical and are
Cerr]-Cerr]alkyl, (err]-Cerr]cycloalkyl or (Jerr]-Cerr]al kyl- or
Cerr]-Cerr]al koxy-substituted Clerr]-(err]cycloal kyl, or phenyl which is
substituted by one to three identical or different nenbers selected from
the group consisting of (Jerr]-Clerr]al kyl, Clerr]-(err]al koxy, -Si RARSR6,
ha}ogen -Sgerr]M -CJerr]M -PQerlr]I\/l -NR[err]Rerr] and
-['Terr]NR[err]R[err]R[err]]X[err]; or Rerr] and R err] are different and
are Jerr]-Cerr]alkyl, (err]-Cerr]cycl oal kyl, C[err] C[err]al'kyl- or
Cerr]-Cerr]al koxy-substituted Cferr]-Clerr]cycloal k hen or phenyl
which is substituted by one to three identical or dlfééé‘éﬁﬂ""‘ nbers

sel ected fromthe group con5|st|ng of CJerr]- C[err]al kyl ,
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- PO err] HEEHS R : : g : ’[—ﬁz[err]R[err]]X[err] or
the group - PR2R3 is a rad| cal of formula I1 and Rlerr], Rerr] and R[err]
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wherein R, is C;-Cgalkyl, phenyl or phenyl which is substituted by 1 to 3 C;-C,alkyl or
C,;-C,alkoxy groups; R, and R4 are identical and are C,-C,jalkyl, Cs-C;,cycloalkyl or
C,-Csalkyl- or C1-C4alkoxy—substitutf5d Cs-C,yocycloalkyl, or phenyl which is substituted
by one to three identical or different members selected from the group consisting of
C;-Cjalkyl, C;-C4alkoxy, -SiR4RsR, halogen, -SO;M, -CO,M, -PO3M, -NR;R;g and
-[®NR;RgR5]X®; or R, and Ry are different and are C;-Cy,alkyl, Cs-Cyqcycloalkyl,
C,-Caalkyl- or C;-C,alkoxy-substituted Cs-C,,cycloalkyl, phenyl or phenyl which is
substituted by one to three identical or different members selected from the group
consisting of C;-Cyalkyl, C;-C,alkoxy, -SiR4RsRg, halogen, -SO3M, -CO,M, -PO;M,,
-NR;Rq and -[BNR;RgRs1X; or the group -PR,R; is a radical of formula II
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and R4, Rs and R are each independently of one another C,-Cy,alkyl or phenyl, R; and Rg
are H, C,-C,,alkyl, phenyl or Ry and Ry, taken together, are tetramethylene, pentame-
thylene or 3-oxa-1,5-pentylene, Ry is H or C;-C,alkyl, M is H or an alkali metal, Xe is
the anion of a monobasic acid, and * is a stereogenic cdrbon atom, in the form of their
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are H derr]-Cerr]al kyl, phenyl or Rlerr] and Rerr], taken together, are
tetranet hyl ene, pentane- thylene or 3-oxa- 1,5-pentylene, Rerr] is Hor
Cerr]-Cerr]jalkyl, Mis Hor an alkali netal, Xerr] is the anion of a
nonobasic acid, and * is a stereogenic carbon atom in the formof their
racemat es and di astereoi soners or m xtures of diastereoisoners. Rhodi um and
i r.idium conplexes with these ligands are suitable for use as honpbgeneous
enanti osel ective catal ysts for the drogenati on of prochiral conpounds
cqnt ai ni ng carbon doubl e bonds or carbon/hetero atom doubl e bonds.

racemates and diastereoisomers or mixtures of diastereoisomers.

Rhodium and iridium complexes with these ligands are suitable for use as homogeneous
enantioselective catalysts for the hydrogenation of prochiral compounds containing carbon
double bonds or carbon/hetero atom double bonds.



