
PF 54480 I  Method for the hydration of a monoolefinically unsaturated
compound carrying at least  two functional groups The present invention
relates to a process for hydrogenating a monoolefinically unsatu- 5 rated
compound which bears at least two functional groups which are each independ
ently selected from the group consisting of nitrile group, carboxylic acid
group, carbox- ylic ester group and carboxamide group to a saturated
compound which bears the  same at least two functional groups in the
presence of a rhodium-containing com- pound, as a catalyst, which is
homogeneous with respect to the reaction mixture. 10 Numerous saturated
compounds which bear two functional groups which are each in- dependently
selected from the group consisting of nitrile group, carboxylic acid group,
carboxylic ester group and carboxamide group have great industrial
significance. For example, adipic acid or its derivatives are important
starting compounds for prepar- 15 ing industrially important polymers such
as nylon-6 or nylon-6,6. Such compounds can be obtained, for example, by
adding two terminal olefins which  bear the functional groups required to
prepare the monoolefinically unsaturated com- pound containing at least two
functional groups. 20 For instance, hexenedioic diester can be prepared by
adding acrylic ester in the pres- ence of appropriate catalyst systems, as
described, for example, in J. Organomet. Chem. 1987, 320, C56, US 4,451,665,
FR 2,524,341, US 4,889,949,  Organometallics, 1986, 5, 1752, J. Mol. Catal.
1993, 85, 149, US 4,594,447, Angew.  25 Chem. Int. Ed. Engl., 1988, 27. 185,
US 3,013,066, US, 4,638,084, EP-A-475 386, JACS 1991, 113, 2777-2779, JACS
1994, 116, 8038-8060. In such an addition of two terminal olefins which bear
the functional groups required to  prepare the monoolefinically unsaturated
compound containing at least two functional 30 groups, monoolefinically
unsaturated compounds are obtained which bear at least two  functional
groups which are each independently selected from the group consisting of
nitrile group, carboxylic acid group, carboxylic ester group and carboxamide
group. 



It is an object of the present invention to provide a process which enables,
in a techni- 35 cally simple and economic manner, the hydrogenation of a
monoolefinically unsatu PF 54480 2  rated compound which bears at least two
functional groups which are each independ- ently selected from the group
consisting of nitrile group, carboxylic acid group, carbox- ylic ester group
and carboxamide group to a saturated compound which bears the  same at least
two functional groups. 5 We have found that this object is achieved by the
process defined at the outset. The structures referred to as catalyst in the
context of the present invention relate to  the compounds which are used as
a catalyst; the structures of the catalytically active 10 species under the
particular reaction conditions may differ therefrom, but are also in- cluded
by the term "catalyst" mentioned. According to the invention, a
monoolefinically unsaturated compound which bears at  least two functional
groups which are each independently selected from the group con 15 sisting
of nitrile group, carboxylic acid group, carboxylic ester group and
carboxamide  group is hydrogenated. In a preferred embodiment, useful
monoolefinically unsaturated compounds which bear  at least two functional
groups which are each independently from the group consisting 20 of nitrile
group, carboxylic acid group, carboxylic ester group and carboxamide group
are those which are obtainable by adding two terminal olefins which bear the
functional  groups required to prepare the monoolefinically unsaturated
compound containing at  least two functional groups. 25 The terminal olefins
used may advantageously be two identical or different, preferably
identical, olefins which each independently have the formula H2C=CHR' in
which R' is  a nitrile group, carboxylic acid group, carboxylic ester group
or carboxamide group,  preferably carboxylic ester group or nitrile group.
30 In the case of the carboxylic ester group, advantageous compounds are
esters of ali- phatic, aromatic or heteroaromatic alcohols, in particular
aliphatic alcohols. The ali- phatic alcohols which can be used are
preferably C1-C10-alkanols, in particular C1-C4- 



alkanols, such as methanol, ethanol, isopropanol, n-propanol, n-butanol,
i-butanol, s- butanol, t-butanol, more preferably methanol. PF 54480 3  The
carboxamide groups may be N- or N,N-substituted, and the N,N-substitution
may  be identical or different, preferably identical. Useful substituents
are preferably ali- phatic, aromatic or heteroaromatic substituents, in
particular aliphatic substituents,  more preferably C,-C4-alkyl radicals,
such as-methyl, ethyl, i-propyl, n-propyl, n-butyl, i 5 butyl, s-butyl,
t-butyl, more preferably methyl. In an advantageous embodiment, the terminal
olefin having a functional group which is  used may be acrylic acid or its
esters. The preparation of acrylic acid, for example by  gas phase oxidation
of propene or propane in the presence of heterogeneous cata 10 lysts, and
the preparation of acrylic esters, for example by esterification of acrylic
acid  with the appropriate alcohols in the presence of homogeneous catalysts
such as p- toluenesulfonic acid are known per se. When acrylic acid is
stored or processed, it is customary to add one or more stabilizers  15
which, for example, prevent or reduce the polymerization or the
decomposition of acrylic acid, such as p-methoxyphenol or
4-hydroxy-2,2,4,4-piperidine N-oxide ("4- hydroxy-TEMPO"). Such stabilizers
can be partly or fully removed before the acrylic acid or its esters are  20
used in the addition step. The stabilizer can be removed by processes known
per se,  such as distillation, extraction or crystallization. Such
stabilizers may remain in the acrylic acid in the amount used beforehand. 25
When different olefins are used, the addition typically results in mixtures
of the different  possible addition products. When one olefin is used, the
addition, which in this case is typically referred to as a  dimerization,
results in one addition product. For economic reasons, this alternative is
30 usually preferred. In a preferred embodiment, the monoolefinically
unsaturated compound which bears at  least two functional groups which are
each independently selected from the group con- sisting of nitrile group,
carboxylic acid group, carboxylic ester group and carboxamide 



PF 54480 4  group is hexenedioic ester, in particular dimethyl hexenedioate,
to obtain adipic diester,  in particular dimethyl adipate, by hydrogenation.
Adipic acid can be obtained from adipic diester, in particular dimethyl
adipate, by cleav- ing the ester group. Useful processes for this purpose
are processes which are for 5 cleaving esters and are known per se. In a
further preferred embodiment, the monoolefinically unsaturated compound
which  bears at least two functional groups which are each independently
selected from the  group consisting of nitrite group, carboxylic acid group,
carboxylic ester group and car 10 boxamide group is butenedinitrile to
obtain adiponitrile by hydrogenation. In a further preferred embodiment, the
monoolefinically unsaturated compound which  bears at least two functional
groups which are each independently selected from the  group consisting of
nitrile group, carboxylic acid group, carboxylic ester group, carbox 15
amide group is 5-cyanopentenoic ester, in particular methyl
5-cyanopentenoate, to ob- tain 5-cyanovaleric ester, in particular methyl
5-cyanovalerate, by hydrogenation. The addition mentioned of two terminal
olefins may be effected by processes known  per se, as described, for
example, in J. Organomet. Chem. 1987, 320, C56, US 20 4,451,665, FR
2,524,341, US 4,889,949, Organometallics, 1986, 5, 1752, J. Mol. Catal.
1993, 85, 149, US 4,594,447, Angew. Chem. Int. Ed. Engl., 1988, 27. 185, US
3,013,066, US, 4,638,084, EP-A-475 386, JACS 1991, 113, 2777-2779, JACS
1994, 116, 8038-8060. 25 The addition may advantageously be carried out in
the presence of a compound, as a  catalyst, which is homogeneous with
respect to the reaction mixture and contains rho- dium, ruthenium, palladium
or nickel, preferably rhodium,. In a preferred embodiment, the addition, in
particular dimerization, can be carried out in  30 the presence of the same
rhodium-containing compound, as a catalyst, which is homo geneous with
respect to the reaction mixture as the hydrogenation in accordance with  the
process according to the invention of the monoolefinically unsaturated
compound  obtained by the addition. PF 54480 



5  In a particularly preferred embodiment, the hydrogenation in accordance
with the proc- ess according to the invention of the monoolefinically
unsaturated compound obtained  by the addition may be carried out without
removing or depleting the homogeneous,  rhodium-containing compound used as
a catalyst in the addition, in particular dimeriza- 5 tion, of the olefins
mentioned. This procedure is of great advantage compared to the prior art
since no workup of the  reaction effluent obtained in the addition reaction
mentioned is required. In a particu- larly preferred embodiment, the
reaction effluent obtained in the addition reaction, in 10 particular
dimerization reaction, can be transferred without a workup step to the
hydro- genation in the present process. This may be effected, for example,
by transferring the reaction effluent obtained in the  addition reaction
from the addition apparatus into a further apparatus intended for the 15
hydrogenation, i.e. by a spatial separation of addition reaction and
hydrogenation. For  example, the addition reaction may be carried out in a
reactor such as a stirred tank, a  tank battery such as a stirred tank
battery, or a flow tube, or in a combination of one of  these reactor types
with a further reactor suitable for the hydrogenation. 20 This may be
effected, for example, by carrying out addition reaction and hydrogenation
successively in the same apparatus, i.e_ a temporal separation of addition
reaction and  hydrogenation. Preference is given to carrying out the
hydrogenation according to the invention in the  25 presence of a
rhodium-containing compound, as a catalyst, which is homogeneous with
respect to the reaction mixture and is of the formula [L'RhL2L3R)`X- where
L' is an anionic pentahapto ligand, preferably pentamethylcyclopentadienyl;
L2 is an uncharged 2-electron donor; 30 L3 is an uncharged 2-electron donor;
R is selected from the group consisting of H, C,-C,o-alkyl,  Cfi-Clo-aryl
and C,-C,o-aralkyl ligands; X" is a noncoordinating anion, preferably one
from the group consisting of BF4,  B(perfluorophenyl)4 ,
B(3,5-bis(trifluoromethyl)phenyl)4 Al(ORF)4 where RF is identical PF 54480 



6  or different perfluorinated aliphatic or aromatic radicals, in particular
perfluoroisopropyl  or perfluoro-tert-butyl; and where two or three of L2,
L3 and R are optionally joined. 5 In a preferred embodiment, L2 and L3 may
each independently be selected from the  group consisting of C2H4,
CH2=CHCO2Me, P(OMe)3 and McO2C-(C4H6)-CO2Me. In a further preferred
embodiment, L2 and L3 may be joined together. In this case, L2  10 and L3
together may in particular be acrylonitrile or 5-cyanopentenoic ester. In a
further preferred embodiment, L2 and R may be joined together. In this case,
L2  and R together may in particular be -CH2-CH2CO2Me. 15 In a further
preferred embodiment, L2, L3 and R may be joined together. In this case, L2,
L3 and R together may in particular be Me02C(CH2)2-(CH)-(CH2)CO2Me. In a
particularly preferred embodiment, the hydrogenation may be carried out in
the  presence of a rhodium-containing compound, as a catalyst, and is
homogeneous with 20 respect to the reaction mixture and is selected from the
group consisting of [Cp*Rh(C2H4)2H]+ BF4 ,
[Cp*Rh(P(OMe)3)(CH2=CHCO2Me)(Me)]+ BF4,  [Cp*Rh(-CH2-CH2CO2Me)(P(OMe)3)]+
BF4, 25 [Cp*Rh(MeO2C(CH2) 2-(CH-)-(CH2)CO2Me)]+ BF4 ,  [Cp*Rh(C2H4)2H]+
B(3,5-bis(trifluoromethyl)phenyl)4,  [Cp*Rh(P(OMe)3)(CH2=CHCO2Me)(Me)]+
B(3,5-bis(trifluoromethyl)phenyl)4,  [Cp*Rh(-CH2-CH2CO2Me)(P(OMe)3)]+
B(3,5-bis(trifluormethyl)phenyl)4 ,  [Cp*Rh(MeO2C(CH2) 2-(CH-)-(CH2)CO2Me)]+
B(3,5-bis(trifluoromethyl)phenyl)4, 30 [Cp*Rh(C2H4)2H]+ B(perfluorophenyl)4,
[Cp*Rh(P(OMe)3)(CH2=CHCO2Me)(Me)]+ B(perfluorophenyl)4,
[Cp*Rh(-CH2-CH2CO2Me)(P(OMe)3)]+ B(perfluorophenyl)4 and  [Cp*Rh(MeO2C(CH2)
2-(CH-)-(CH2)CO2Me)]+ B(perfluorophenyl)4  [Cp*Rh(C2H4)2H]+ AI(ORF)4 , 35
[Cp*Rh(P(OMe)3)(CH2=CHCO2Me)(Me)]+ AI(ORF)4 , PF 54480 



7  [Cp*Rh(-CH2-CH2CO2Me)(P(OMe)3)]+ AI(ORF)4" and  [Cp*Rh(MeO2C(CH2)
2-(CH-)-(CH2)CO2Me)]' AI(ORF)a , where RF is identical or different
perfluorinated aliphatic or aromatic radicals, in particu- 5 lar
perfluoroisopropyl or perfluoro-tert-butyl. Such catalysts and their
preparation may be effected by processes known per se, as  described, for
example, in EP-A-475 386, JACS 1991, 113, 2777-2779, JACS 1994,  116,
8038-8060. 10 The hydrogenation of the present invention may advantageously
be carried out at a  hydrogen partial pressure in the range from 0.1 to 200
bar. In the hydrogenation, an  average mean residence time of the
monoolefinically unsaturated compound which  bears at least two functional
groups which are each independently selected from the 15 group consisting of
nitrile group, carboxylic acid group, carboxylic ester group, carbox- amide
group which is in the range from 0.1 to 100 hours has been found to be
advan- tageous. In addition, a useful temperature for the hydrogenation is
preferably a tem- perature in the range from 30C to 160C. 20 The advantages
of the process according to the invention become particularly apparent  when
at least 5% of the monoolefinically unsaturated compound which bears at
least  two functional groups which are each independently selected from the
group consisting  of nitrite group, carboxylic acid group, carboxylic ester
group, carboxamide group is  hydrogenated to a saturated compound which
bears the same as least two functional  25 groups. Examples Abbreviations
used: 30 Cp* Pentamethylcyclopentadienyl = C5(CH3)5 anion
BArF4tetrakis[3,5-bis(trifluoromethyl)phenyl]borate = [B(C6H3(CF3)2]4 anion
The experiments were carried out under an atmosphere of dried and repurified
argon  by means of standard Schlenk techniques. Methylene chloride was dried
over P205; 35 methyl acrylate (Aldrich, stabilized with methoxyphenol) was
stored over 4A molecular PF 54480 



8  sieves and used without further treatment. The Cp*Rh(C2H4)2 complex (Cp*
= pen- tamethylcyclopentadienyl) was prepared starting from [Cp*RhC12]2 by
the method of K.  Moseley, J. W. Kang, P. M. Maitlis J. Chem. Soc. (A) 1970,
2875-2883. The starting  material [Cp*RhC12]2 was synthesized by the method
of B. L. Booth, R. N. Haszeldine, 5 M. Hill J. Chem. Soc. (A) 1969,
1299-1303. The acid required to activate the catalyst, HBArF4, was prepared
according to M. Brookhart, B. Grant, A. F. Volpe Organometallics 1992, 11,
3920-3922. In this con- text, HBArF4 refers to the bis-etherate of
tetrakis[3,5-bis(trifluoromethyl)phenyl]boric  10 acid. The reaction
effluents were analyzed by means of GC (instrument: Hewlett Packard  5820;
column: HP-5; length: 30 m; diameter: 0.25 mm; film thickness: 1.0 pm) , and
the  structures of the products had been elucidated beforehand by means of
GC-MS cou- pling. All data are in area percent. 15 Example 1 In a similar
manner to Example 14 in EP 475 386, 20 mg (0.068 mmol) of  Cp*Rh(C2H4)2 were
admixed in a suitable reaction vessel first with 40 ml of methyl 20 acrylate
and then, at 0C, with a solution of the stoichiometric amount (based on Rh)
of  the acid HBArF4 in 10 ml of CH2CI2. The mixture was heated to 55C and,
after certain  times, samples were taken for gas chromatography
investigation (see Table 1). Without hydrogen addition, the reaction came to
a standstill after only 2 h. After 22 h,  25 the protective gas atmosphere
was exchanged for hydrogen (1 bar) by opening the line to the hydrogen
supply and allowing further hydrogen to flow in as required. The pro- gress
of the dimerization was then observed (24 h). Up to this time, dimethyl
adipate  had not been detected. After 90 h, the linear dimeric esters had
been almost fully hy- drogenated to dimethyl adipate. At this time, another
40 ml of methyl acrylate were 30 added. The sample taken immediately after
the addition (time still = 90 h) allows dilu- tion of the reaction effluent
by methyl acrylate to be observed. After a further 2 h, the  unsaturated
dimerization products of the formula MeOOC-(n-C4H6) -COOMe could  again be
observed. The proportion missing from 100% consists of methylene chloride  



and also small amounts of methyl propionate, branched dimers and trimers.
The ex PF 54480 9  ample confirms that the catalyst is still active in the
dimerization of methyl acrylate even  after the hydrogenation. Table 1: 5
Time Methyl acrylate Lin. unsaturated diesters Dimethyl adipate
[h]H2C=CH-CO2Me McO2C-(nC4H6)-CO2Me McO2C-(nC4H6)-CO2Me
[area%][area%][area%] 263.726.80.0 463.327.50.0 2263.427.50.0 248.682.90.0
900.02.887.5 9055.91.339.1 9329.223.840.8 A comparative experiment in which
operation was effected from the start with the hy- drogen line open confirms
that an experimental phase without hydrogen feed is not  required. 10
Example 2 In a similar manner to Example 1, 60 mg (0.204 mmol) of
Cp*Rh(C2H4)2 were admixed  in a suitable reaction vessel first with 120 ml
of methyl acrylate and then, at room tem 15 perature, with a stoichiometric
amount (based on Rh) of the acid HBArF4. 500 ppm of  phenothiazine were
added to the mixture as a polymerization inhibitor. The mixture was  



heated to 80C and stirred with a sparging stirrer under 1 bar of hydrogen.
After 53 h,  the pressure was increased from 1 bar to 5 bar of H2. After
certain times, samples were  taken for gas chromatography investigation (see
Table 2). The proportion missing from 20 100% consists of methyl propionate
and also small amounts of branched dimers and  trimers. The example shows
that the reaction can also be carried out at 80C, without solvents  and in
the presence of a further polymerization inhibitor (in this case
phenothiazine). PF 54480 10 Table 2: Lin. unsaturated diesters TimeH2
pressureDimethyl adipate Me02C-(nC4H6)-CO2Me [h][bar]Me02C-(nC4H8)-CO2Me
[area%] [area%] 21175.118.5 28.5170.623.0 45166.028.1 53564.129.8
69.5561.832.0 142.5554.040.2 Example 3 5 In a similar manner to Example 1,
60 mg (0.204 mmol) of Cp*Rh(C2H4)2 were admixed  in a suitable reaction
vessel first with 120 ml of methyl acrylate and then, at room tem- perature,
with a stoichiometric amount (based on Rh) of the acid HBArF4. The mixture
was heated to 80C and stirred with a sparging stirrer under 1 bar of
hydrogen. After 10 certain times, samples were taken for gas chromatography
investigation (see Table 3). The proportion missing from 100% consists of
methyl propionate and also small  amounts of branched dimers and trimers.  



15 The example shows that the reaction can also be carried out at 80C
without polymeri- zation inhibitor. Table 3: Lin. unsaturated diesters
TimeMethyl acrylateDimethyl adipate Me02C-(nC4Hr,)-C02Me
[h]H2C=CH-CO2Me[area%]McO2C-(nC4HB)-CO2Me [area%][area%] 210.469.323.5
450.044.648.4 117.50.06.786.9 PF 54480 11 We claim: 1. A process for
hydrogenating a monoolefinically unsaturated compound which  bears at least
two functional groups which are each independently selected from 5 the group
consisting of nitrile group, carboxylic acid group, carboxylic ester group
and carboxamide group to a saturated compound which bears the same at least
two functional groups, in the presence of a rhodium-containing compound, as
a  catalyst, which is homogeneous with respect to the reaction mixture. 10
2. A process as claimed in claim 1, wherein the monoolefinically unsaturated
com- pound used is a compound which is obtainable by adding two terminal
olefins  which bear the functional groups required to prepare the
monoolefinically unsatu- rated compound containing at least two functional
groups. 15 3. A process as claimed in claim 2, wherein the terminal olefins
used are two olefins  which each independently have the formula H2C=CHR' in
which R1 is a nitrile  group, carboxylic acid group, carboxylic ester group
and carboxamide group. 4. A process as claimed in claim 2 or 3, wherein the
addition is carried out in the 20 presence of a compound, as a
catalyst,which is homogeneous with respect to the  reaction mixture and
contains rhodium, ruthenium, palladium or nickel. 5. A process as claimed in
either of claims 2 or 3, wherein the addition is carried out  



in the presence of a compound, as a catalyst, which is homogeneous with
respect  25 to the reaction mixture and contains rhodium. 6. A process as
claimed in either of claims 1 and 5, wherein the same rhodium- containing
compound is used as a catalyst in the addition. 30 7. A process as claimed
in claim 1, wherein the monoolefinically unsaturated com- pound which bears
at least two functional groups which are each independently se- lected from
the group consisting of nitrile group and carboxylic acid group is car-
boxylic ester group and carboxamide group is hexenedioic diester to obtain
adipic  diester in the hydrogenation. 35 20030175 Ci/AS 04.24.2003 PF 54480
12  8. A process as claimed in claim 1, wherein the monoolefinically
unsaturated com pound which bears at least two functional groups which are
each independently se- lected from the group consisting of nitrile group,
carboxylic acid group, carboxylic  ester group and carboxamide group is
butenedinitrile to obtain adipodinitrile in the  5 hydrogenation. 9. A
process as claimed in claim 1, wherein the monoolefinically unsaturated com-
pound which bears at least two functional groups which are each
independently se- lected from the group consisting of nitrile group,
carboxylic acid group, carboxylic 10 ester group and carboxamide group is
5-cyanopentenoic ester to obtain 5- cyanovaleric ester in the hydrogenation.
10. A process as claimed in any of claims 1 to 9, wherein the hydrogenation
is carried  out in the presence of a rhodium-containing compound, as a
catalyst, which is ho- 15 mogeneous with respect to the reaction mixture and
has the formula [L'RhL2L3R]+X- where L' is an anionic pentahapto ligand;  L2
is an uncharged 2-electron donor; 20 L3 is an uncharged 2-electron donor; R
is selected from the group consisting of H, C,-C,o-alkyl,  



C6-C,o-aryl and C7-C,o-aralkyl ligands; X- is a noncoordinating anion; 25
and where two or three of L2, L3 and R are optionally joined. 11. A process
as claimed in claim 10, wherein L' is pentamethylcyclopentadienyl. 12. A
process as claimed in either of claims 10 and 11, wherein X" is selected
from the  30 group consisting of BF4 , B(perfluorophenyl)4 ,
B(3,5-bis(trifluoromethyl)phenyl)4, Al(ORF}4 where RF is identical or
different perfluorinated aliphatic or aromatic radi- cals. 13. A process as
claimed in any of claims 10 to 12, wherein L2 and L3 are each inde- 35
pendently selected from the group consisting of C2H4, CH2=CHCO2Me, P(OMe)3
PF 54480 13 5 10 15 and McO2C-(C4H6)-CO2Me. 14. A process as claimed in any
of claims 10 to 13, wherein L2 and L3 together are se- lected from the group
consisting of acrylonitrile and 5-cyanopentenoic ester. 15. A process as
claimed in any of claims 10 to 14, wherein L2 and R together are
-CH2-CH2CO2Me. 16. A process as claimed in any of claims 10 to 15, wherein
L2, L3 and R together are Me02C(CH2)2-(CH)-(CH2)CO2Me. 17. A process as
claimed in claim 10, wherein the hydrogenation is carried out in the
presence of a rhodium-containing compound, as a catalyst, which is
homogeneous  with respect to the reaction mixture and is selected from the
group consisting of [Cp*Rh(C2H4)2H]+ BF4,
[Cp*Rh(P(OMe)3)(CH2=CHCO2Me)(Me)]+ BF4 ,  [Cp*Rh(-CH2-CH2CO2Me)(P(OMe)3)]+
BFa ,  [Cp*Rh(MeO2C(CH2) 2-(CH-)-(CH2)CO2Me)]+ BFa , 20 [Cp*Rh(C2H4)2H]+
B(3,5-bis(trifluoromethyl)phenyl)4 ,  [Cp*Rh(P(OMe)3)(CH2=CHCO2Me)(Me)]+
B(3,5-bis(trifluoromethyl)phenyl)4,  



[Cp*Rh(-CH2-CH2CO2Me)(P(OMe)3)]+ B(3,5-bis(trifluormethyl)phenyl)4,
[Cp*Rh(MeO2C(CH2) 2-(CH-)-(CH2)CO2Me)]+ B(3,5-bis(trifluoromethyl)phenyl)4
[Cp*Rh(C2H4)2H]+ B(perfluorophenyl)4 , 25 [Cp*Rh(P(OMe)3)(CH2=CHCO2Me)(Me)]+
B(perfiuorophenyl)4,  [Cp*Rh(-CH2-CH2CO2Me)(P(OMe)3)]+ B(perfluorophenyl)4",
[Cp*Rh(MeO2C(CH2) 2-(CH-)-(CH2)CO2Me)]+ B(perfluorophenyl)4
[Cp*Rh(C2H4)2H]+ AI(ORF)4 ,  [Cp*Rh(P(OMe)3)(CH2=CHCO2Me)(Me)]+ AI(ORF)4 ,
30 [Cp*Rh(-CH2-CH2CO2Me)(P(OMe)3)]+ AI(ORF)4 and  [Cp*Rh(MeO2C(CH2)
2-(CH-)-(CH2)CO2Me)]+ AI(ORF)4 where RF is identical or different
perfluorinated aliphatic or aromatic radicals. PF 54480 14  18. A process as
claimed in any of claims 1 to 17, wherein the hydrogenation is carried out
at a partial hydrogen pressure in the range from 0.1 bar to 200 bar. 19. A
process as claimed in any of claims 1 to 18, wherein the hydrogenation is
carried  5 out at an average mean residence time of the monoolefinically
unsaturated com pound which bears at least two functional groups which are
each independently se- lected from the group consisting of nitrile group,
carboxylic acid group, carboxylic  ester group and carboxamide group which
is in the range from 0.1 to 100 hours. 10 20. A process as claimed in any of
claims 1 to 19, wherein the hydrogenation is carried  out at a temperature
in the range from 30C to 160C. 21. A process as claimed in any of claims 1
to 20, wherein at least 5% of the monoole- finically unsaturated compound
which bears at least two functional groups which 15 are each independently
selected from the group consisting of nitrile group, carbox- ylic acid
group, carboxylic ester group and carboxamide group is hydrogenated to  a
saturated compound which bears the same at least two functional groups. 22.
A process as claimed in claim 5, wherein the mixture obtained in the
addition is fed  20 to a hydrogenation as claimed in any of claims 1 to 21
without removing the rho dium-containing compound used as a catalyst. 


