PF 54480 | _Method for the hydration of a nonool efinically unsaturated
conpound caPlFﬁ‘HQoat | east two functional groups The present invention
relates to a process for hydrogenating a nonoolefinically unsatu- 5 rated
conmpound whi ch bears at |east two functignal groups which are each i ndepend
ently selected fromthe group consisting of nitrile group, carboxylic acid
group, car bdethad foethedveratigp ofip mangolefiripalyamsaierajed apmpenrd caatyingaat dapst

conmpound whinehs PERSS EEps Same at | east two functional groups in the
presence of a rl‘ﬁo?iﬁ; un@ R?ai ning com pound, as a catalyst, which is

honpbgeneous with respect to the reaction mxture. 10 Numerous saturated
conmpounds V‘*Th&[bgé%%ﬂ( in&&iﬂioﬁ?@lﬁfe&.%‘é'pr@e@k‘Rﬁ.h&@ﬂo&@néfmﬁ aer%nodlé\‘l'nk%ﬂgﬁﬂ grly
selected fromthe group consisting of nitrite group, carboxylic acid group,
car boxyl bc eateécompouns winich bears @k leaBidwodurstipnalaeungrveiich anedaash indsgipend-
signi ficanc | R ' [l ' ' re i nt
starting co%%%%%&%%@%ﬁg%ggp Bf@“?‘%‘gﬁlﬁé‘l‘}@%ﬁrgﬁ ;(/:g'?’k%%@% 5@’@8%‘}%@4"3 such
as nyl on- 6 glic esterogroGn 6nd Sarbbxamide groupdo aasvaturated wbmipnent whioh beamsitpé e, by

adding two term nal olefins which hear the functipnal qr [ ired to
prepare theSﬁ’ﬁ'ﬁ&g%@Pf%i%g%rl’&Vw%ré%?pﬁrlgﬁéed&gg ce gﬁﬂﬁ"@%’ﬂ%&ﬁﬁrﬁﬁg §‘§1'H1 east two
functional goouhas aiatdigst, whish Brioenogeezersesittolespelit éstherreaaionlmeixtareepar ed by
addi ng gryl ic ester in the pres- ence of appropriate catal yst systens, as
descri bed, for exanple, in J. Organonet. Chem 1987, 320, C56, US 4,451, 665,
FR 2, 524, 34 NuméFous S&adTompouadswhieh akai t6,fuddi8hal groupkitiich dre ddgh.in-Cat al .
1993, 85, 14 1988, 27. 185,

9, U , 5944 ew. 25 Chem, ILnt. Ed. Engl.
US 3. 013, osobessenty gelaetad fomdhe Broupoagstra e ssaip. FRRis AHOFPU5. 3 acs
1ﬁ94]’¢ 116, %er%%xﬁﬁ@terlgﬂ)m d@lfbc&ddiidej @ﬂu@hﬂﬁé’@&hﬁih?ﬂj?_ﬁé!_s@nﬂ‘chmﬁe.Whi ch begr
the functio royps requi.red . tq  prepare . the nool efi ni ca unsat ur ate
conmpound co%?’w’%wag-ﬁ‘ﬂﬁ"gagﬁ of U\f)g?rﬂ%&’%o?f 3|'m8%ﬁfg$ gtapang Cr?B?ﬂ?HP%%/foﬁ PRy
unsat ur ased iRl irapertantbolyiers sMthalk lyrRare atnjienss. two  functi onal
groups which are each independently selected fromthe group consisting of
nitrile group, carboxylic acid group, carboxylic ester group and carboxam de

group. Such compounds can be obtained, for example, by adding two terminal olefins which

bear the functional groups required to prepare the monooilefinically 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-



It is an object of the present invention to provide a process which enabl es,
in a techni -PR3%#488I |y sinple and econonic manner, the hydrogenation of a
nonool efinically unsatu PF 54480 2 rated conpound which bears at |east two
functional groups which are each independ; ently selected fromthe group
consisting of nitrile ropﬁ, carboxylic acid group, carbox- ylic ester group
and car boxarréigd cgmpapnd whigh baeisratdeast wenfuoctisnalgroups whish gre ¢ach isdgpendt | east

two functio gl ' -1 S =Y, t he
b ocess. der 1Ay IERUE o HE gpkhor it bl oy SaEEHIRPGRUE ROBY, | N,
cont ext of tyWieepeegwup andgarpokamidedretmetotasatttedoompound whighibelarsihe used as

a catal yst; the &qééé?Wﬁﬁ?tgnaFﬂgif&at alytically active 10 speci es under the

particul ar reaction conditions differ therefrom but are also in- cluded
by the té& m "catal yst" nentioned. According to the invention, a

monool ef i ni Gk, RsAh AL A 6ROROUER VY G RERISSBheride 83 Ind difsdiunct  onal

groups which are eac epenaentTy se romthé group con 15 sisting
of nitrile group, carboxylic acid group, carboxylic ester group and

car boxam de roup, i S hydragenat ed n referred enbodi nent . usef ul

monool ef i ni c |§’”§W§%ﬁ’8¥eéﬁe§3° EBH‘B@WE@ ‘ﬁ%?@ﬁe’ﬁé’éﬁ"e %qungagpny%refqﬁ%gq i onal
groups Wwhi g hhaltt@'na@nhi_ siwhithpara desd Es afclam?@st;hlee glrtmnnresoﬁmgsja'tmggicalw qn(‘tjiveli trile
roup, carboxylic aci roup, carboxylig..ester qgroup and carboxani de grou
S G R e e R 2 R S
functional rdedRsy thetiinrestalyst” piedperme. t he nonool ef i ni cal ly unsaturated

conpound containing at least two functional groups. 25 The term nal ol efins
used nmay advantageously be two identical or different, preferably

iAﬁ_enth i %al, oi@&iqrrfg tp’{llhé:ihv@m!dh,hfﬂﬁbﬂ@@lélﬂﬁﬁéllywrigawﬁatédﬂ%mpwﬂdﬁriﬂ?ﬁe‘ﬁfﬁ’t in

I C 1S, a ni I1e oup, carpoxyli acl roup, car XylLlI C ester group
or Car boxanigt Bro petor GoDbs BPFif BasyNAEPrBr Rl e GO e 9T00E B aup.
30 In the casginglof hitfle GRILBOBbHYIIC SEIR lgralipd arboRiY 2Blen GRIP AN VAFIINARdeAr ©
esters of ali- phatic, aronmatic or heteroaromatic al cohols, in particular

al i phatic al¥e¥edydrpeenatet.- phatic al cohol s which can be used are
preferably Cl-Cl0-al kanols, in particular Cl-C4-

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 H,C=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 Inthe 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 C,-Cqp-alkanols, in particular C4-C,-
alkanols, such as methanol, ethanol, isopropanol, n-propanol, n-butanol, i-butanol, s-

butanol, t-butanol, more preferably methanol.



al kanol s, such_as nethanol, ethanol, isopropanol, n-propanol, n-butanol,
i.-butanol, F##M8%ol, t-butanol, nore preferably nmethanol. PF 54480 3 The
car boxam de groups may be N- or N, Nsubstituted, and the N, N-substitution
may be identical or different, preferably identical. Useful substituents
are preferably ali- phatic, aromatic or heteroaromatic substituents, in

particul ar alnefele@midmarerps By e N-a5 NeNsubstiytag) anddhe BN=guRstitutioadnayl s,

such as- met yd igeicBlér differBhtOptterably RIcPBY! Ukl $ubdtitudnt® ¥t 7 AUt yl,
t-butyl, nore ! treef er arbllyerrret E@?Ie.ral% an addv%{lbtggeou!su ennbg#cﬁvgrger?tra:ﬁ% he term nal

ol efi n havi rpatcfaipmaticerdietyfpaamalipsebstituents doeprieyanaliphelio substityents. or its
esters. The rﬁé@Rﬁé@ﬁabwc%ﬁamwbaiea@,%gp a%%etﬁ%,aémh,ei-émpy;%ﬁrc%wa%uws,' idat i on

of propene or propane’in the presence et erogeneous cata 10" lysts, and

t he prepar athiutyl obutylc Foutyle mese preterably meddnpl e by esterification of acrylic
acid wth the appropriate al cohols in the presence of honbgeneous catal ysts
such as p- toluenesul fonic acid are known per se. Wen acrylic acid is
stored or prlo@essuantageousemppsirognts the teymingd olsfia havingwrfunaicpdlidrourewhich 15

whi ch, for ; ; Ter i iy r

deconposi ti g’}r%%g?& cbré;%(?glﬁg:cfog& @%ﬁ&?giﬂ%ﬁgﬁ%ﬁ%ﬁéﬁ:@@% o Qﬁample by

4- hydr oxy- 2, d8sphasp ppdatian of eropeoriod graqpase imihe moesentenP@trogsuedussiatdi | | zer s

b I f i LA Pr i . 20
B s L e L A LT
per se, suoktrathe dipptoplistetalamplsen theguesenteaf hompgersdous zatalysts. sushak p-

stabilizers tmgg‘%%ﬁgﬁg ai%@eatrggré%% %'js%_ acid in the anount used beforehand. 25

When di fferent € addition typically results in m xtures
of the different possible addition products. Wen one olefin is used, the

Fesul te i n oNESn BV asle el B bieBrSR. K oh FuhbR sk BoBRn8 o HoPEhaBRe
30 usual15ydpﬁtg’«‘:tegmrﬁ%kardp;leéﬁrqggafrtgme?mbeeueﬂ;pdlyn&gikatidlr?mithénr)lgufmin?fasiﬁbnaf: >c/h e
cach | ndeperfEONERAYts sy L TR Rnol FE TR 28 PRI ERRs LHr oup.
car boxyli c aweidebxg+TENPOYar boxyl i ¢ ester group and car boxam de

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 o‘?’:ro‘ltjf i s hexenedioic ester, in particular dinethyl hexenedi oate,
t.o obtain a iester, in particular dinethyl adipate, by hydrogenation.
Adi pic acid can be obtained fromadipic diester, in particular dinethyl

adi pate, by cleav- ing the ester group. Ugeful processes for this purpose
are processes which are for 5 cleaving esters and are known per se. In a

further prefdpyreig hexgndicienster, imearkghaslimpingl kexengdioals dowrbiaie adigisriralerd
whi ch bear g, ﬁ&rhl:ﬁ%éﬁ&mfe‘ﬂ@l fuipst! W@dr@éﬂé%nm' ch are each independently

sel ected fromthe group consistin nitrite group, carboxylic acid group,
carboxyl i c etirie agﬁ &ap ba@@tamd fiicgn Béua@rﬁl%ﬁéerg mcnﬂ@tlm@rtﬁmethwcﬁdmaﬁe,ubly@lqa@-

obtai n adi pq f e'e!s?er?‘ JI}% @%%P&%Eé%g fér’lh:@ﬁhl-ﬂt')tsQ%Fe Bfo%%@sreg%&”?r? frent, the

nonool ef i ni c uns ted conpound whic ears at least t unct i onal
groups Wi crcl%&\félgﬁt&fs an@ierﬁelﬂwmmey sgel ected fromthe group consisting of
nitrile group, carboxylic acid group, carboxylic ester group, carbox 15
am de group is 5-cyanopentenoic ester, in particular nethyl

5- cyanopent dnadurherpeefetsed eraabndiﬁ’leoy&m)mahmléfmiMY ensatunatgsbecmpoywnd whinit hy |
5-cyanoval er i nal
ol efins nay t%é?s ?ttfé{a élgd@glgtr}?\tg!: Elcﬁ%qé Lé&qn@btndgﬁﬁﬂse?éct%d’worh%é"
exanpl e, i n gloupragaisting bf nltﬂlaa@muﬂ,gﬁ?bo@mﬂacm:@ﬁ:uplﬁhrlmyﬂc 45ter @ﬁiﬁp aRR car-

2,524, 3 S 4.8 9 949, 1752, J Cat a

1993, 831% 1/5xanEeH r%&%%eﬁwﬁﬁkﬁ? iy adigihtiechy 'Eﬁb?ge"a‘i%s 27. 185, US
3,013, 066, US, 4,638, 084, EP—A—475 386 JACS 1991, 113 2777-2779, JACS
1994, 116, 03§ 060. 25 addi t q van age e carrle ut in
the presenc S dreséied OnpdSieht 2e MotodRAIR 8RSt it
respect to tﬁeersraae:éstmmnmﬁmtaEgmnds Whmharmeacrrhndepbndentlysmdsmn inom ttpxal | adi um
or nickel, preferabl ferred enbodi i on,

ar i oul ar Gt p9r ek o BF v P i 8 BipuBorERBTS PREE HBUPGTTDHE s ame
r hodi umgontamhigé ggn@m@ymbpeafenaamml Msfartlcnlar alethiys Shyamo@ereodR, W db
respect to the n m xture as enat i on ordance with the

t h
Or 066SS acc&?ﬁ.%éf%ﬁe\'fq% N e R o AR
conpound obtained by the addition. PF 54480

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. i

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.



5 In a particularly preferred enbodi nent, the hydrogenation in accordance
with the prd® 58489 according to the invention of the monool efinically

unsat urated conpound obtained by the addition may be carried out w thout
renoving or depleting the honbgeneous, rhodi um containing conpound used as
a catalyst in the addition, in particular dinmeriza- 5 tion, of the olefins
ment i oned. TiasPasHicsEREY AT eferred embgdigent, éhﬁ/bmr@@@a@@mrﬁ‘aﬁ@@rdaow wéh Be prPcar t

si nce no wéggpace&dtr@% tﬁeeaeédten offife Srﬁolé?mc% PGk grr@o ﬂ%ghﬁa g?ﬂ?‘é‘%c“ on

nmentioned is require I'n a particu- ypre erre ,
reaction ef fbydémaddlborarrmdaeuqamaﬁ!@'u&whwtcmmpwa@pr depleting the hpmopereauar

di meri zat i OnthSiﬂfﬁtéd?ﬁblmﬁgﬁonﬂﬁ?ﬁr{oaﬁk%ﬁ%{srae%]%éthr?%bégﬂd\e?@ uHFbagﬂc%;érHPnérE%-

hydro- genation i n the process ecte exanpl e,
by transféer rtiomgofthe Ofe@a&me@horwd‘l uent obtained in the addition reaction
fromthe addition apparatus into a further apparatus intended for the 15
hydr ogenation, i.e. by a spatial separation of addition reaction and

hydr ogenat i ofhis Emcedtﬁgeimm greattadeantdge toropaned e thequmionast sinee cawdaria rafuhei n a

Larrery Sof reBRidh sthidok SialnaR fn R adkBBA RS enfitid @Fedlitly AT AR
e e e e 325%"6”“““&“’ e B S I ¢ o
success: Vol yParfieipitaingeigitiof Baclor daR s Angtelraf BaPaR L bGR ARR TS HEHR | on

reacti on andgenagionm ibgBe ptasent prBeedser ence is given to carrying out the

hydr ogenati on according to the invention in the 25 presence of a

r hodi um cont ai ni ng conmpound, as a catal yst, which is honbgeneous with
respect to ths ragtel afected xfor exarmpld, bystrarfsferiveg mrrﬁa&tlan[eHIuBhL&Lté’iﬁéd Krthaher e

L' is an anio ent ah to | i gand ref rably anet hyl cycl t adi enyl ;
L2 is an unc"f‘éﬂ’t{?@ ?Ctﬁ’f'z i 3%@“'8? ﬁ intg aafﬁﬁ{‘]‘?fc?r?gﬁ \étegﬁgﬁfqr donor;
R is sel st efly didsgymat:dsm|grw@smms@ﬁarm®n@fawut1&; re@cﬁorﬁbr&j’hydrogjb‘riatl& Faaryl

i s _a noncoordi nating anion, preferably one

and C, -C, o-aral
fromthe gr Ownl%%g ggqgorbr]ea 0 mag?%ggrppgjaptdﬁ@éﬁgqn?rllsuch as a stirred tark, a
B( 3, 5- bi s(t riahk batterreldlyss & Bared tafik DhttédRork MeuBe Rt ih & dofidiHatied bf &ife 54480

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'RhL?L*R]"X" where

L' is an anionic pentahapto ligand, preferably pentamethylcyclopentadienyl;
L? is an uncharged 2-electron donor;
30 L*® is an uncharged 2-electron donor;
R is selected from the group consisting of H, C,-C,c¢-alkyl,
Cs-Cigaryl and C;-C,p-aralkyl ligands;
X is a noncoordinating anion, preferably one from the group consisting of BF 4,
B(perfluorophenyt)s, B(3,5-bis(trifluoromethyl)phenyl),”, AI(OR), where R is identical



6 or different perfluorinated aliphatic or aromatic radicals, in particular
per f | uor oi soBFéﬂ'E? or perfluoro-tert-butyl; and where two or three of L2,
L3 and R are optionally joined. 5 In a preferred enbodi nent, L2 and L3 may
each independently be selected fromthe E/‘reoup consi sting of C2H4,

CH2=CHCO2 Mg, lljé_(‘]VE)S and MQ2C- (C4H6) -CO2Me. In a further preferred

enbodi ment, erAdiffgrent perilieyingledjadiphalig or ggumatisradicals.tin iparticblae perflporoisopmpy! L3

t oget her may,l ey .be acrylonitrile or 5-cyanopentenoic ester. In a
further pr ef%ﬂrébé@ﬁer%%g?& Iht, L2 and R nay be joined together. In this case,
L2 and R together may in particular be -CH2-CH2CO2Me. 15 In a further

preferred e"?fﬁﬂivﬁ@rﬁttw bR thréesof2d d%r{@ j+ 0 ether. In this case, L2,
L3 and R together mayoi n Bar?i chll'ar eaﬁ%ézt%?%?@-g?w-(mz)cozwe. In a
particul &1y preferred enbodi ment, the hydrogenation may be carried out in

t he resenc ' tia nj EBJ’%Q '
hom)ggneous &{é}re%k@ﬁl‘&@rﬁ o} lf hégidp"ggg i onHﬁ‘l'dexetp gﬁg&éﬁ%fgg}’ e?gﬁdeﬁ}gg{ ef'sr omthe
group consi sgronp corsigtitg oREeldR IH42E6HERME, P(OMe); and MeO,C-(C,Hg)-COMe.

[ Cp* Rh( P(OWe) 3) (CH2=CHCO2Me) (Me) ] + BF4, [ Cp*Rh(-CH2- CH2CO2Me) (P(OWe) 3)] +
BF4, 25 [Cp*Rh(Me@2C(CH2) 2-(CH)-(CH2)CO2Me)]+ BF4 , [Cp*Rnh(C2H4) 2H] +

B( 3, 5- bi s(t rinfd fuchempreteyie)l ghdogdineht, L2 [abd LRnEy(b@lbins) ((@dtheCHOMRMehgdVibY | +

B(3,5-big(trif t hyl ) ph 4, *Rh( - - ) 3]+
BE 3, 5- b: S(t :11"?4 %ﬁ%ﬁﬂﬁ?%&%ﬁ%‘%r,be #@%%@%@%&%&%@t “( %ZH)Z% CO2Me) | +
B(3,5-bis(trifluoromethyl)phenyl)4, 30 [ Cp*Rh(C2H4) 2H] + B( per fl uor ophenyl) 4,
*Rh( P(Owe) 3 2= + f h 4 .
% % RhE . (CH2- %@Weﬁ?&%@*&%ﬁﬁﬁﬁg%?&%gﬁgr‘.@f‘]@;{%&ﬁﬁ‘e“ﬂW%?ﬁ%bzzC( CHR)
2- (CH ) - ( CH2WCR MegdtHer Bain fartizutap be AYH)-EH,COM&EN ( C2H4) 2H + Al (ORF) 4 , 35
[ Cp* Rh( P( OVE) 3) ( CH2=CHCOZME) ( Me) ] + Al (ORF)4 , PF 54480
15 In afurther preferred embodiment, L2, L and R may be joined together. In this case, L?,
L® and R together may in particular be MeQ,C(CH,),-(CH)-(CH,)CO;Me.

In a particufarly preferred embodiment, the hydrogenation may be carried out in the
presence of a rhodium-containing compound, as a catalyst, and is homogenecus with
20  respect to the reaction mixture and is selected from the group consisting of

[Cp*Rh(CzH,)HI" BFy,
[Cp*Rh(P(OCMe);)(CH,=CHCO,Me)(Me)]” BF,
[Cp*Rh(-CH,-CH;CO:Me)(P(OMe),)]" BF 4,

25 [Cp*Rh(MeQ,C(CH;) -(CH-)-(CH;)COMe)]" BF,,
[Cp*Rh(C2H4)-H]" B(3,5-bis(trifluoromethyl)phenyl),’,
[Cp*Rh(P{OMe):}(CH,=CHCO,Me)(Me)]” B(3,5-bis(trifluoromethyl)phenyl),’,
[Cp*Rh({-CH,-CH,CO,Me)(P(OMe);)I" B(3,5-bis(trifluormethyl)phenyl)s”,
[Cp*Rh{Me0,C(CH,) >-{CH-)}-(CH;)CO,Me)]" B(3,5-bis(trifluoromethyl)phenyl),’,

30 [Cp*Rh(C;H4);H]" B{perfluorophenyl),’,
[Cp*Rh(P(OMe);){CH,=CHCO;Me)(Me)]" B(perfluorophenyl),’,
[Cp*Rh(-CH2-CH,CO;Me)(P(OMe);)]* B(perfluorophenyl),” and
[Cp*Rh(MeQ,C(CH;) 2-(CH-)-(CH2)CO;Me)]" B(perfluorophenyl),”
[Cp*RN(CzHa)H]" AI(OR")y

35 [Cp*Rh(P(OMe);)(CH,=CHCO,Me)(Me)]* AI{OR"), ,



7 [Cp*RNh(- - CO2Me) (P(OWe) 3) ]+ Al (ORF) 4" and [ Cp*Rh(MeQ2C( CH2)
2-(CH)-(CH2 ]" AI(ORF)a , where RF is identical or different
perfluorinated aliphatic or aromatic radicals, in particu- 5 lar

perfl uoroi sopropyl or perfluoro-tert-butyl. Such catalysts and their

preparation y effec b [,QCESS Qwn per se, as described, for
exanpl e, in -E\gﬁ?ﬁz'@b&gﬂ&”@gﬁ)ﬁﬁ1’%&?@7??9’2779, JACS 1994, 116,
8038-8060. 1ZpFRR(MBCLOPOBNAL(CER)-@H I, N EFHTRINYent i on may advant ageously

be carried out at a hydrogen partial pressure in the range fromO0.1 to 200
bar. In the hydrogenation, an average nean residence tinme of the

nonool ef i ni cghérg RINS AMerficHi BFdFBrRAPPEFludHatEY alpAaticordromafcadical, fnyRftidonal
groups which are each i ndependently selectéd fromthe 15 group consisting of

nitrile ot ouldr PRAKYBIEEPIOpYLRFiPglwpEhiet-RMlY boxyl i ¢ ester group, carbox- ani de
group which is in the range fromO0.1 to 100 hours has been found to be
advan- tageous. In addition, a useful tenperature for the hydrogenation is
preferably aSt@nsatplgstaend theirprepasaticigay pe sfededby procesees kpowmiper sehasnt ages

of the procedaARERIS i, i EPIAYADSIRIA PR3, ireplarh V) ARRPASRNt  when

at least 5%0 e nonool efinically unsaturated conpound which bears at

| east two fUHEBP8HEPEQr oups whi ch are each independently sel ected fromthe
group cofygi sting of nitrite group, carboxylic acid group, carboxylic ester
group, carboxam de group is hydrogenated to a saturated conpound which
bears the sahke bydrogenation abthe presenbinsentiopsnay adygstageauatpbe saripé oulata i ons

used: 30 Cp* eavtl | = ! ;
BAr F4t et r aki E{%% [)rll s% t Pf#h%?ﬁ%f%ﬁ%h@@%%@ Eﬂr%?g%rﬁg?r&—t??ﬁ% ani on
The exper i neavesagemean egsidende time of thtemongplefinmady Hesaturgteddrommpund vhickpur i f i ed
argon by ne ro.. I =hni . L s dried
over P205; 3@%% ]f/a?&g\@rgy %’tt@q%ﬂmsgﬁﬁ%rgb%??? %%bﬁéeﬁﬂﬁggﬁét%lé%@n@?) was
stored ol&er graupsbesistingrof Pitrile guap, 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 30°C to 160°C.

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 nitrile 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{CH;)s anion
BAr , tetrakis[3,5-bis(trifluoromethyl)phenyi]borate = [B(CsHs(CF3):]s 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 P,Os;
35 methyl acrylate (Aldrich, stabilized with methoxyphenol) was stored over 4A molecular



8 sieves and_us g W thout further treatnment. The Cp*Rh(C2H4) 2 conpl ex (Cp*
= pen- .t anet |5€§ ‘POpent adi enyl ) was prepared starting from|[Cp*RhCl2] 2 by

the nethod of K. Mdseley, J. W Kang, P. M Miitlis J. Chem Soc. (A 1970,
2875-2883. The starti ng mat eri aI [Op*RhC§2]2 was synt hesi zed by the net hod
of B. L. Booth, R Haszel J. ,Ghem Soc. @) 1969,

1299- 1303. Tﬁl@\'%ﬁc?ad Hé%ﬂjw'?éwf{l&""&&ffﬁ%*me@t tTﬁ'é aRA(Gebt): crmREEACP W 8ERT epar ed

di ng t 11,
ggggr 319 gg ?tndwgeﬁ@@glspgm:agfﬁyn %gatefar ed g?rgk{glfreﬁa [apmrﬁ@lgn?bﬁmé rﬁé‘tné@%?K

t et r aki s[ 3, 5Mesgley.rk W-danenBt My Meiseh RAnesb Soe- (@695%@75'?!%3 r%‘?@ﬂg

ef fluents Werr@téiaﬂﬁ[opmﬂcgywse%pﬁtheé.z@?bﬂhesﬁéma@ats IFRroat R, HaﬂbgiéﬂdméSZO
colum: HP-5; | eng di anet er . | mthickness: 1.0 pm’ , and

the strustuMesily @Wﬁ%(@t@sﬁaﬂz%m%l uci dat ed bef or ehand by neans of

GC-Ms cou- pling. Al data are in area percent. 15 Exanple 1 In a simlar
manner to Exanple 14 in EP 475 386, 20 (0 068 mmol ) of F?&)*Rh(CZI—M)Z wer e
adm xed in aTb@BGldtﬁ‘F@!fﬁéé%ﬁWﬁtQ/fégﬁtahﬁi Arlyi, WBS REPATEdACs 1o 20 acryl ate

and t hen, n r ( n Rh)
of the aci aYFEioRRit B GAht A Py Bbe Gl P! 1 £ PR b "*a“ﬁ@@&”

after certai text, tHEh"d&, refesgiol the biseatberatekaf fetrakis[3 Sdisthifuerametryiphgnyllboric
|nvest|g%| 0Q, ésee Table 1). Wthout hydrogen addition, the reaction cane to

a standstrll ter only 2 h. After 22 h, 25 the protective gas atnosphere
was exchangedhé seactignieifigents wereramylyzeg hprﬁinngftGC‘e(imStnm\afm HevdethPackagen
supply and a f . p ress
of the diner }Séyqv:cgﬁmims l%@(grgs@%gﬁglﬂs%t‘ Q%Aéé %n‘??lrﬁ ?ﬂéu < egéj L8 JD@ 59(?1"‘

adi pat e hadstnmturbeeﬁthdeptr@mcmhadﬂtﬁemrehmdmed bdsferelhlanéay riame of GCeMSeJos had

been al nost h"ﬂd )&ll@é %E?rggr%gtp%gcetn? di nret hyl adi pate. At this tine, another

40 mM of net acry € were added. The sanple taken imedi ately after
t he addi 8%on (tlrre st|II = 90 h) allows dilu- tion of the reaction effluent
by net hyl acg% él% {0 be observed. After a further 2 h, the wunsaturated
di meri zation p tcts of the formula MeOOC (n- CAHE) COOVE could again be
observed. The proportion mssing from 100% consi sts of nethyl ene chloride

In a similar manner to Example 14 in EP 475 386, 20 mg (0.068 mmol) of
Cp*Rh(C;H,), were admixed in a suitable reaction vessel first with 40 ml of methyl

20 acrylate and then, at 0°C, with a solution of the stoichiometric amount (based on Rh) of
the acid HBAr'4 in 10 ml of CH,Cl.. The mixture was heated to 55°C 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 MeOQQC-(n-C,Hs) -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-



and al so small anmpbunts of nethyl propionate, branched diners and trimers.
The ex .PF 54%8844B0 anpl e confirns that the catalyst is still active in the
di meri zation of nethyl acrylate even after the hydrogenation. Table 1: 5
Time Methyl acrylate Lin. unsaturated diegters D net hyI adi pat e

[ h] H2C=CH CO2Me McQR2C- (nCAHB) - CO2Me MeQ2C- ( nCAHB) - CO2

[ area%q [ ar eaamlaﬁe@f%nszw the gatglystys stikaclivey "'5@9@1"'22'??@“@'2 of methy! acrgateazveno. o
900. 02. 887. ?r@ %},ﬂaﬂo@_SZQ 223.840.8 A conparative experinent in which
operation was effected fromthe start with the hy- drogen |ine open confirns
that an experinmental phase w thout hydrogen feed is not required. 10
Exanpl e 2 Inrgysim|ar manner to Exanple 1, 60 ng (0.204 mmol) of
Cp*Rh(C2H4) 2 were adm xed in a suitable reaction vessel first with 120 m
of methyld acrylate and then, at roomtem 15 perature, with a stoichionetric

Z(rjrgggt t (()b?ﬁ ed pllt hy—of—tte ru.,l Hﬁﬁm %ﬂ @g&b&l Ehean hazime Were
PTifeX !t Hiéth@Sachyiae! YNEr ! ’ago'z é’_r(‘n (':4'_[6) COMe e BintbthyPadipate
{h] H,C=CH-CO,Me [area%] MeO,C-(nC,4Hy)-CO,Me
[area%)] [area%)]
63.7 26.8 0.0
4 63.3 275 0.0
22 63.4 27.5 0.0
24 8.6 82.9 0.0
90 0.0 2.8 87.5
90 55.9 1.3 391
93 29.2 23.8 40.8

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 Exampie 1, 60 mg (0.204 mrhol) of Cp*Rh(C;H,), 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 HBAr;. 500 ppm of
phenothiazine were added to the mixture as a polymerization inhibitor. The mixture was
heated to 80°C 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 H,. 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 80°C, without solvents
and in the presence of a further polymerization inhibitor (in this case phenothiazine).



heated to 80C and stirred with a sparging stirrer under

After 53 h,

certain tinmes,

Tabl e 2).

and al so snal |

Sa

npl es were

trinmer

of H2. After

S.

1 bar of hydrogen.
essure was increased from1l bar to 5 bar
taken for gas chromatography investigation (see
The proportion m ssing from 20 4400% consi sts of nethyl
anounts of branched di ners and

propi onat e
The exanpl e shows
that the reat@i®& can also be carried out at 80C, without solvents

and in
the presence of a further polynerization inhibitor (in this case
phenot hi azipe). PF 54480 10 Table 2: lin. unsaturated diesters TineH2
pressureDi nkt hyl |di pate Me02C-|( nCir-ensatozies qihi}tf«'rbar] Me02C- (nCAHS) - CO2Me
[area%q [arpHOE 2pH:/messuge 5 28, 517,9352@@ 28.1 5395netnybatspate
69. 5561. 832 omgz 5554(%‘%?« ‘n°a sFm | ar s Ewm e (1,
60 ng (0.204 (CZ|—I4)2 vvere[aah%}(ed in a sw épe react’ on
vessel first with 120 m of metfyl acryl ate and then,| at rodmea%th perature,
with a stoi .,|||2 fret ¢ d.IFtJUIIL (hased—on of thrau t—HBA |- ||c nT—xtr e
was heated 10780d and stirred with a sparging stirren under 1abar of
hydrogen. Aft2510 certain tinmgs, sanpl eg0were taken |for gas 230 omat ogr aphy
I nvesti gat i pr—fsep—Fable—3)—FhHe—proporti M A-ssHrg—itrem-100% c"ns+ sts &f
met hyl prop orAr tel and al1so small am)unt§ (Qf brancheci di mers %@nﬁ rg.
53 5 64.1 29.8
69.5 5 61.8 32.0
142.5 5 540 40.2
Example 3
5
In a similar manner to Example 1, 60 mg (0.204 mmol) of Cp*Rh(C,H,), 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 HBAr 4. The mixture
was heated to 80°C 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 smalt
amounts of branched dimers and trimers. -
15  The example shows that the reaction can also be carried out at 80°C without polymeri-

zation inhibitor.

Table 3:
Lin. unsaturated diesters

Time |Methyl acrylate MeO,C-(nC.Hs)-COMe Dimethyl! adipate

[h] H,C=CH-CO;Me [area%) MeO,C-(nC4Hg)-CO-Me
[area%] [area%]
21 0.4 69.3 23.5
45 0.0 446 48.4
117.5 0.0 6.7 86.9




15 The exanple shows that the reaction can also be carried out at 80C

wi t hout. pol y/eP#480;ation inhibitor. Table 3: Lin. unsaturated diesters

Ti meMet hyl acryl at eDi net hyl adi pate Me02C (nC4Hr, ) - CO2Me

[ h] H2C=CH CO2Me[ ar ea%q MeQR2C- (nCAHB) - CO2Mgy4[ area%q [ area% 210. 469. 323. 5

450. 044.648.4 117.50.06. 786.9 PF 54480 11 W claim 1. A process for

hydr ogenat i nfe&!a®nool efi ni cal | y unsaturated conpound which bears at |east
two functional groups which are each independently selected from5 the group
consisting of nitrile group, carboxylic acid group, carboxylic ester group
and car boxam-det Biiosess feohydraganating aaneeisboicalivunisairaed cempaendswiieh at | east

two functi onal aaaiSeadt fvd ARCRIBPERASs Rhich aidosit b gRAkBHY] AbiaIpgHNd. as

a catalyst, whic onbgeneous respect to the reaction mxture. 10
2. A prodess ashegmiupgansistingl ofiniiile greure catbaxylin@cidgiow. eRrhexylid ésjergien ur at ed

com pound usedliSaphGQ uﬁg@@uﬂ‘@{&thﬁt@é&?ﬁ b Surioh @éﬁﬂﬂ@s%ﬂféhég?éé&”a'

ol efins which bear the tional groups required to prepare
monool ef i ni cal Itywo durstional greups dindoerpresentecas i rabdilimecataining sompound, eaét i onal

groups. 15 3. i 6] Al ly: erm nal ol efins
used are two oé@?aﬁ%g%rﬁgﬁ%@ggﬁ%ndé&@n éé\%ﬁﬁ/o tt\ﬁ%\?ée&%“ﬁgwgﬁr‘reul a H2C=CHR in
which RL is a nitrile group, carboxylic acid group, carboxylic ester group

5% PRI P BT ol O B B ™

| yst, whi ch fosint asegisremuspount kvhicks i reptoio terminabalef
gg;?aiy?]ts rhl)gi upoénrgfﬁgﬁi .doozgrl adiﬁaglrﬂandagﬁatr@d; A Irtergmrsmél)dzlismgl :inmed in
oi ther of cl ai Mg bl §e (AkARal OPHes takired s PreRarg dhs Mofoqgiically unsatd:

rated compound containing at least two functicnal groups.

15 3. A process as claimed in claim 2, wherein the terminal olefins used are two olefins
which each independently have the formula H,C=CHR' in which R 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
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in the presence of a conpound, as a catal yst, which is honbgeneous with
respect. 25 PH5##R0 reaction mixture and contains rhodium 6. A process as
claimed in either of clains 1 and 5, wherein the sane rhodi um containing
conpound is used as a catalyst in the addjgion. 30 7. A process as clained
in claim1l, wherein the nonoolefinically unsaturated com pound which bears
at | east twoBf uhBIOCBHdS grimeddn glaing A, whereisdbe maneelsirigalyiungalyieated eeed from

the group consisjuhlWhdh Héiahfét'I@a@Wﬂm@ﬁ%a?&lro'aﬁé%icﬁa?&Egﬁgiﬁeé'ﬁbrid%n &

boxylic ester qr oup and carboxam de group 1S hexenedi ol c diester to obtain
adi pi ¢ di est erlegted fra@ the arasigensisting. of 8riie@paL 7arbekyliscalgroup. Ze0®Xpic 54480
12 8. A proce j j al ; b it

unsat ur at 60 cons g e pAFd Fong HORE A0 TRAPGbINER IR ore
each i nddpendertiydfogepatianect ed fromthe group consisting of nitrile group,
carboxylic acid group, carboxylic ester group and carboxam de group is
butenedinitrile to obtain adipodinitrile in the 5 hydrogenation. 9. A
process as c9.aifprpcess as claimed, in glaim di wherain the nowbelefimcallyl Ungaturated oerat ed com

ound whi ch be i '
Pndependent |y ?@inﬁggﬁcg}seﬁ%grﬁ?%sgggé %‘3‘%@:"3%@5‘2’?? %W\Smhf% %?{Kﬁ} ﬁg‘g‘;&}“éjﬁ%‘,'y se
car boxyl i c aci degiedfrpm theaghmpydonsistirQy af gitele guowy padodylicsacibgranp,dartgxglip i s

5-cyanopght enoig.ester 1o obtain.s- cyvanoyval eri er in.t .hﬁ’grogenation.
10. A pr gd(;ess aesStecrIgé?'fPeﬂ"q ?13?5%?"3 e%@é?%ﬁg%’%@p&g&ﬁgﬁgeﬁq %ga'ﬁ drogenati on
is carried outcyanovdreicmsesdémihe hytirogendtash. um cont ai ni ng conpound, as a
catal yst, which is ho- 15 nbgeneous with respect to the reaction m xture and
has the fornula [L' RhL2L3R] +X- where L' is an anionic pentahapto ligand; L2
i s an unchar tedA Broebescas claimbannany 0cléithsi sto) wherdrathgaddibgehatidrrisgadiedor ; R
I's selected fromthy e Prsdhce OF S Irhsétd}url%%cgrgtaiwing%ohcp’ogﬁ&laléya! ¢atalyst, which is ho-
15 mogeneous with respect to the reaction mixture and has the formula

[L'RhLZL3R]"X” where

L' is an anionic pentahapto ligand;
12 isan uncharged 2-electron donor;
20 Lé' is an uncharged 2-electron donor;
R is selected from the group consisting of H, C;-Cg-alkyt,
Cs-Cqo-aryl and C;-C,g-aralkyl ligands;
X' is a noncoordinating anion;

25 and where two or three of L, L® and R are optionally joined.
11. A process as claimed in claim 10, wherein L is pentarmnethylcyclopentadienyl.
12. A process as claimed in either of claims 10 and 11, wherein X is selected from the
30 group consisting of BF,", B(perfluorophenyl),’, B(3,5-bis(trifluoromethyl)}phenyl),’,
Al{ORM), where R is identical or different perfluorinated aliphatic or aromatic radi-

cals.

13. A process as claimed in any of claims 10 to 12, wherein L? and L® are each inde-
35 pendently selected from the group consisting of C;H,, CH,=CHCO,Me, P(OMe),;



C6- C, o-aryl and Cr7-C, o-aral kyl ligands; X- is a noncoordinating anion; 25
and where t woF éf”'ﬁchree of L2, L3 and R are optionally joined. 11. A process
as clainmed in claim 10, wherein L' is pent anet hyl cycl opent adi enyl . 12. A
process as clainmed in either of clainms 1Qsand 11, wherein X' is sel ected
fromthe 30 group consisting of BF4 , B(perfluorophenyl)4 ,

B(3, 5- bi s(tri f 1and\#@t{G4bheRyVe4, Al (ORF}4 where RF is identical or
different perfluorinated aliphatic or aromatic radi- cals. 13. A process as
clainmed in any of clainms 10 to 12, wherein L2 and L3 are egch inde-
pendent |y seled) Bcesoas ¢lpimegrioapy ebsiaimst 04y 18f WCQTHH‘ i%l‘(wﬂ\%a’PﬁJVE)S
PF 54480 13 5 319cté§fr%ﬂlh&’5@%§&ﬁén§{ﬁ)g SrdeMonithire: arfd 536%%P§nt§ﬁ0|65§tbﬁ‘9d in any

of clainms 10 to 13, wherein L2 and L3 todether are se- lected fromthe group
consistirfy of acrylonitrile and 5- cyanopentenoic ester. 15. A process as

I d OO
?oilznemzlcgzﬁ/gy @Ero% Qépé%%lé@setd gg %ﬂY gwrré fr?tgﬁ§a@? erlgfr{a% s Iirg&!tg%&%éarevmg ein

L2, L3 and R t of&kidtConLMeNe02C( CH2) 2- (CH) - (CH2) CO2Me. 17. A process as
clainmed in claim210, wherein the hydrogenation is carried out in the
presence of a rhodi um containing conmpound, as a catal ystj which is
hombgeneous 16wiA hracespaselaimedtinany ob@aimsr Oto d5uwherind 2 b° arel Bdogatherragen t he

?ggghfgm) 3;}‘?%59—&01[83@6%%%’%@% BF,4 [ o7 RI(- CH2- CHROCRIE) (P(OW) 3)] +

BFa , [ Cp*Rh(MeORC(CH2) 2-(CH )-(CH2) CO2Me) ]+ BFa , 20 [ Cp*Rh(C2H4) 2H] +

S(3. br {43 i Glst vk g,g@wajm R B SR RS WD

B(3,5-bis(trif romne
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

15
[Cp*RA(C:Ha)H]" BF4,

[Cp*Rh(P{OMe)s)(CH,=CHCO,Me)(Me)]" BF
[Cp*Rh(-CH,-CH,CO.Me)(P(OMe)s)]" BF 4,
[Cp*Rh(MeO,C(CH,) »-(CH-)-(CH,)CO.Me)]” BF

20 [Cp*Rh(CzH.4):H]" B(3,5-bis(trifluoromethyl)phenyl),,
[Cp*Rh(P(OMe);)(CH,=CHCO.Me)(Me)]" B(3,5-bis(trifluoromethyl)phenyl),’,
[Cp*Rh(-CH>-CH,CO,Me)(P(OMe),)]" B(3,5-bis(trifluormethyl)phenyl),’,
[Cp*Rh(MeQ,C(CH,) ,-(CH-)-(CH,)CO,Me)]” B(3,5-bis(triflucromethyl)phenyl)s”,
[Cp*Rh(C.H,4):H]" B{perfluorophenyl)y,

25 [Cp*Rh(P(OMe):}{CH,=CHCO,Me)(Me)]" B(perfiuorophenyl),’,
[Cp*Rh{-CH;-CH,CO;Me){P(OMe)s)]" B(perfluorophenyl),’,
[Cp*Rh(MeQ,C(CH.) »~(CH-)-(CH,)CO.Me)]" B(perfluorophenyl),”
[Cp*Rh(C2Ha)H]" AI(OR"),,

[Cp*Rh(P(OMe);)(CH,=CHCO:Me)(Me)]" A(OR"),,

30 [Cp*Rh{-CH,-CH,CO,Me)}(P(OMe),)]" AOR"), and

[Cp*Rh(MeQ,C(CH,) »-(CH-)-(CH,)CO;Me)]" AOR™), ",

where R is identical or different perfluorinated aliphatic or aromatic radicals.



[ Cp* Rh( - CH2- CH2CO2Me) (P(OWe) 3) ] + B(3,5-bis(trifluornethyl)phenyl)4,
[Cp*Rh(I\/bOZ @ 2-(CH)-(CH2)CO2Me) ] + B(3,5-bis(trifluoronethyl)phenyl)4
[Op*Rh(CZH4)2"%< 8@( per fl uorophenyl)4 , 25 [ Cp*Rh(P(QOwe) 3) (CH2=CHCO2Me) (M) ] +
B( perfiuorophenyl)4, [Cp*Rh(-CH2-CH2CO2Me) (P(OWe) 3)]+ B(perfluorophenyl)4”,
[ Co*Rh(Me2C(CH2) 2-(CH)-(CH2) CO2Me) ] + Bgperfluorophenyl )4

* Rh( C2H4 + Al (ORF)4 ., [ Cp*Rh(P(OWe)3) (CH2=CHCO2Me) (Me) ]+ Al (ORF)4 ,
P o - L A pioests3 s binesi By SHICErREs 4 v e o R oeeRtspraps e
2- (CH) - (CH2) CMand parbdl (Hpolgén phedsareRir thesrahge fbinc@h bar todidofteirent

perfluorinated aliphatic or aromatic radicals. PF 54480 14 18. A process as
claimed in any of clains 1 to 17, wherein the hydrogenation is carried out

at a partlal1d1wd¢r@s@d@.a%r@ﬁm@waﬁy&fhﬂamh§ngs1Br@néremlthbaydrbgeﬁ£ianm@arné@ A
process as clained in any of claims 1 to 18, wherein the hydr genatlon is

carried 95 out Oyt alFEN a¥p egrrasidepcs HBR O the menasletinicalivyissbrated fory| | v
unsat urat ed comopAd RAfichbeaR éi%rsswfuh@tﬁ%u dralpd whieh 'afﬁ‘éécrﬂﬁ&éﬁé‘ﬁd@ﬁﬂy% are

each independently se- |ected fromthe group consi sting nitrile group
carboxyl i c aci degpblipn thegier gPgisting aitrilg Seup. éﬂéowﬁﬁéﬂw% C@W@Eﬁ%‘c\/\hl ch

IS in the rangggfd F8u9 a%dtc%rtﬂﬁﬁ higé;q] up WHicRS i@ FRHRFDNR.1G4b 200 REuksN any of

clainms 1 to 19, Wnrelnthe atton 1s carrie out at a tenperature
in the range from 30C to 1600 21. A process as claimed in any of clains 1

uni o’ bos < T AlrekBRS ARl it 3R RN 1o 1R WS Dy IS AEHRRRA SERTRRNTT

sel ected from tdubatgammewmlstheﬂgnw frmntaq"CéO d%®Gp, carbox- ylic acid
group, carboxylic ester group and carboxam de group is hydrogenated to a
sat urated conmpound whi ch bears the sane at |east two functional groups. 22.
A process as2iclAapnoeessias cdisethirbanyeienlaiing 1tth @0nwikereineat ddashb¥eaf thenmpheole-
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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 claiined in any of claims 1 to 21 without removing the rho-

dium-containing compound used as a catalyst.



