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prepar.ati on of carboxylic acid derivatives The invention relates to a
-process for preparing carboxylic acid 5 derivatives fromcarbonitriles and
al cohol s at el evated tenpera- tures on titanium oxi de catal ysts.

‘DE-A 27 14 767 discloses a process for preparing carboxylic acid
deri vati vegheypfégardtion bfacidtbtuxydficnatid |REivhtliveéd cohol s and 10 water on

solid, netal-containing catalysts such as copper, zinc, chrom um

bi h, 3,
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car boxani d&yre§ oF dridEndnmopxife catadysksh wat er  on manganese-
contai ni ng catalysts, which can subsequently be reacted with al cohol s by

acid catal ygi-g, 27 4 Mg7P8ESETER Ll FRbSésS HJrS preéfaring darBbsgl serkian US-A
4 613 6846 %hb&ti gngSLBﬁ%wréﬁbtﬁo@Q?f?%&%kiié witdh a éogéfé?'a‘?x%ed in

EP- A 56 ar WI ster resu r mam rmati on, eg.
as di scigs¥ateh Eafotisninipd Casaly st%ucér 72 FREPESS (RORTY ¢
aci d deri v&flr'-'ﬁ?@%um' bls?‘H‘é dl%aa‘tﬂ%’ﬁ?&geér?’br "ilﬁHB t rEMIIBHPPCERT P Er e t he
two stagessRBhapsl AlpO3f 0¥zt i BNOnforh FiPnd Rethydrebion :and)esligrifinatdbnsal t
or f or mattedeodnd nat s@de reactdIond.43 39 648 discl oses a process for
prepari ng caprol actam (a cyclic am de) by reacting am nocapronitrile
wi th V%ufﬁfEbnAaﬂlz 310, for example, discloses a process for preparing

carboxamides by hydration of nitriles with water on manganese-

containing catalysts, which can subsequently be reacted with

alcohols by acid catalysis, in the presence of metal salts, eqg.

as disclosed in US-A 4 613 684, or in the gas phase on solid

20 catalysts, eg. as disclosed in EP-A 561 614, or with formic ester
resulting in formamide formation, eg. as disclosed in EP-A 392
361, on metal oxides to give the carboxylic acid derivatives.

The disadvantages for industrial application are the two stages
25 and the formation of byproducts, such as production of salt or
formamide formation.

DE-A 43 39 648 discloses a process for preparing caprolactam (a
cyclic amide) by reacting aminocapronitrile with water in an
30 ethanolic solution-on a titanium oxide catalyst.

It is an object of the present invention to remedy the above-
mentioned disadvantages. ' '

35 We have found that this object is achieved by a novel and im-
proved process for preparing carboxylic acid derivatives of the

general formula I
(o]

. Rl__(l!_x (1),

where
X is OR2 or NH;,
45 R! is C;~Cyo—alkyl, C1-Cao-hydroxyalkyl, C3~Cj;—cycloalkyl, C4~Ciz—

alkylcycloalkyl, C4—Cjiz—cycloalkylalkyl, Cs—Cyg—alkylcyclo-
alkylalkyl, aryl, C;-Czp—aralkyl, C;-Cyg—-alkylaryl, a
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the present invention to renedy the above- ‘nmentioned di sadvantages. 35
-We have found that this object is achieved by a novel and im . proved
process for preparing carboxylic aci d2derivatives of the general formula

I * wher eheteroaliphatic 6r heterocaromjteiq [ring with 5 oOR2carbag?, . 45
Rlerr] is (eatdmd2hdal kyl, Cerr]-Cerr]-hydroxyal kyl :

C3-([err]-cycl oal kyl, C4- Cl2- al kyl cycl oal kyl ,

C4-Cerr] clo | k - C20- al kyl cycl o- al kyl al kyl, aryl,

C7- C20- araﬁ{yl gdéyfgb %gﬁ? aryI a BASF Aktiengesgllscﬁaft d
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het er oal i pfitemh ccanbondtoites @fatthe gemgr% therguld BL carbon - atonms and’
R2 is (Jerr]-C20-alkyl, 5 fromcarbonitriles of the general formula I
[err] Rl—C =N (1),

10 where R! has the abovementioned meanings, and alcohols of the
general formula TIII

R2—OH (I1I),

15 where R? has the abovementioned meanings, at from 50 to 300°c
under from 0.1 to 350 bar in the presence of a heterogeneous
catalyst, wherein the reaction is carried out in liquid phase.

The process according to the invention can be carried out in the
20 following way:

The carbonitrile II can be brought into contact with an alco-
hol III, preferably dissolved in the alcohol III, at from 50 to
300°c, preferably 100 to 290°C, particularly preferably 140 to

25 270°C, under from 0.1 to 350 bar, preferably 1 to 200 bar, parti-
cularly preferably 30 to 140 bar, in liquid phase with a titanium
oxide catalyst, as a rule in pressure-stable apparatus such as
autoclaves and tubular reactors, preferably tubular reactors. The
result is, as a rule, an alcoholic solution of the carboxylic

30 ester and of the carboxamide I, from which the carboxylic ester
and the carboxamide I can be obtained by conventional methods,
for example by distillation, extraction or crystallization.

The carboxamide can be returned to the reactor together with
35 fresh carbonitrile II.

The reaction of solid carbonitriles II or solid alcohols III can
be carried out in inert solvents, for example in ‘ethers, prefer-
ably ethers with 2 to 20 carbon atoms, particularly preferably
40 ethers with 4 to 12 carbon atoms, such as diethyl ether, methyl
tert-butyl ether or tetrahydrofuran, hydrocarbons, preferably
hydrocarbons with 5 to 30 carbon atoms, particularly preferably
hydrocarbons with 5 to 12 carbon atoms, such as toluene and xy-
lene or, advantageously, in the appropriate carboxylic ester I.
45
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general fornmula 111

-(11'1), 15 where R2 has the abovenenti oned neani ngs, at fron150 to 300C
under fromO0.1 to 350 bar in the presénce of a heterogeneous cat al yst,
wher ei n t hBxamples of ssitabls deteyogereduisycatiappsss are aciic priaségsor
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pr ef.er abl yoBides, ot gebals ok grogpEdIbhasid iRt lﬁWa' tVﬁ:aNIanﬁnd WaR et
cat al yst, tbeaPeuilodicnTabls uff ¢het Abérerdppasatbsas ucltaadum oxidenclespes and

tubul ar reagaDry tipaafiahadlokidelubgl &mRrgphous, dfcanatasesvtrtiritileds a rul e,
an al cohol bﬁré&lﬂﬁd %Ehﬁé tfﬁa&%&%éy'ﬂ\&%ke%t 8kidd\d v%fnahﬂﬁmcé’hwam de 1,
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carboni tri tase |ldarth mbked @ticielsobs mittwoms thebeofarsomedsolifides, sele-
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dlethyl or tetra uf an ar bons,
preferabl y o\égpb?j:hi \ﬁe[ fo 30 carbon atons,. particularly
preferably hydr ocarbons with 5 to 12 carbon atons, such as tol uene and
Xy- The abovementioned compounds can be doped with compounds of

_ groups IA, IIA, IIIA, IVA, VA, VIA and VIIA of the Periodic Table
20 of the Elements or contain the later.

Further suitable catalysts are zeolites, phosphates and hetero-
polyacids, and acidic and alkaline ion exchangers such as Naphion
[sic].

25 .
These catalysts may, where appropriate, in each case contain up
to 50% by weight of copper, tin, zinc, manganese, iron, cobalt,
nickel, ruthenium, palladium, platinum, silver or rhodium.

30 The catalysts can, depending on the composition of the catalyst,
be used as unsupported or supported catalyst. Thus, for example,
titanium dioxide can be used as titanium dioxide pellets or as
titanium dioxide applied in a thin layer to a support. The meth-
ods used for applying TiO; to a support such as silicon dioxide;

35 aluminum oxide or zirconium dioxide can be all those described in
the literature. Thus, a thin TiO, layer can be applied by hydro-
lyzing organotitanium compounds such as titanium isopropoxide or
butoxide or by hydrolyzing TiCl; or other inorganic Ti-containing
compounds. It is also possible to use brines containing titanium

40 oxide.

The reaction can be carried out, for example, in suspension, pre-
ferably in a fixed bed. The reaction is preferably carried out in
a fixed bed because this makes it easy to carry out continuously,
45 the yields and selectivities in the fixed bed are, as a rule,
very high and thus result in short holdup times with very high
throughputs. Since the heterogeneous catalysts used have, accord-
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3 Exanpl es of suitable heterogeneous catalysts are acidic, basic or
anphoteric oxides of elements of group® I1A 1I11A |VA of the -Peri odic

Tabl e of théngl enmiservetitnastacdatenn obange usgfighekifien the oxoriumptdonn
oxi de, al unbpuratadiyde, iki extren®dyolowl| i con di oxide, 5 pyrogeni.c silica,
as silica gel, kieselguhr, quartz, furthernore oxi des of netals of

groups |1B, ﬁ%'&métt\{%ue){@s 4 Fﬁlagﬂd\-ﬁz' $notne. od ’%’“%%a?\?hfrﬁ e Ea?fhéexga_e

El ement s, oxi de, I OXi

amor phous 3 Egea£5h¥%¥§n8rm??ﬁ*WQ§ Z|rcon|un1OX|de zi nc oxi de, nanganese
~oxi de, vanadi um oxi de, 10 ni obi um oxide, iron oxide, chrom um oxide,

nmol ybdenum Bxi de, tungsten oxi de, oxides of the |anthani des and

actini des sdch en2 cerium oxi de, thorium oxide, praseodym um oxi de,
samari um oxLde, gy, rare earth mxed oxides or mxtures thereof. Sone

sul fides, .sel e- ni des and tellurides such as zinc telluride, tin

sel eni de, nnlyg- 15 denum sul fide, tungsten sulfide, sulfides of nickel
zinc and  Rttfoni um can al so be used. The abovenenti oned conpounds
can be doped with conpounds of groups 1A 1A ITI1A TVA VA VIA and

VI I A of the-Percpdig-dbbt¥E, reférabiky E;e0padkyl, conttdicnlahiby | prteflerably
Further suitable, t-ahxfiss@he agCRELRES, RM9IPhAtimoryl] heéefdpyl, n-
po'yac'd§5 and ggi f@&ﬂu@&iajéé&ibh991exéé¥ﬁﬂﬂﬁk§1sLﬁibéﬁiywapbééﬁbntyl[5'C]
n—hexyl, isohexyl, n-heptyl, isoheptyl, n—octyl and 1sooctyl,
especially C;—C4~alkyl such as methyl, ethyl, n-propyl, isc-
propyl, n-butyl, isobutyl, sec-butyl and tert-butyl,
- C;—~Cz9-hydroxyalkyl, preferably C;-Cg—hydroxyalkyl, particu-

20 larly preferably C;—C4—~hydroxyalkyl such as hydroxymethyl,
l1-hydroxyethyl, 2-hydroxyethyl and l1-methyl-1-hydroxyethyl,

- Ci—Cio—cycloalkyl, preferably Cs—Cg—cycloalkyl such as cyclo-
pentyl, cyclohexyl, cycloheptyl and cyclooctyl, particularly
. preferably cyclopentyl and cyclohexyl,

25 -: C4-Ciz—alkylcycloalkyl, preferably Cs—Cjip—alkylcycloalkyl,
particularly preferably Cs—Cg—alkylcycloalkyl,

- Cy—Ciz~cycloalkylalkyl, preferably Cs—C)p—cycloalkylalkyl,
particularly preferably Cs—Cg-cycloalkylalkyl,
- Cs—Cao—-alkylcycloalkylalkyl, preferably Ce—Cig—alkylcyclo-

30 alkylalkyl, particularly preferably C;—Cjz—alkylcycloalkyl-~
alkyl,

- aryl such as phenyl, l-naphthyl and 2-naphthyl, preferably
phenyl, ' '
- C7—Cao—alkylaryl, preferably C;—Cjig—alkylaryl, {lacuna] pre-

35 . ferably C;—Ci3—alkylphenyl such as 2-methylphenyl, 3-
methylphenyl, 4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl
and 4-ethylphenyl,

- C,—Czo—aralkyl, preferably C;—C;g—aralkyl, [lacuna] preferably
. C—Cjia—phenalkyl [sic] such as phenylmethyl, l-phenylethyl and

40 2-phenylethyl,

- a heteroaliphatic ring with 5 to 8 carbon atoms such as
2-morpholinyl, 3-morpholinyl, 2-piperidinyl, 3-piperidinyl
and 4-piperidinyl, ' '

- a heteroaromatic ring with 5 to 8 carbon atoms such as 2-

45 ‘pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrazolyl, 2~imidazolyl,

4(5)-imidazolyl, preferably 3-pyridyl.
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-rut heni um pal | adi um platlnun1 silver_or rhodium 30 Th
dependi ng on the conposition of t he ca?alyst be used unsupported or
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descri bed_i tlhe literature. Thus, a thin TiQ2 | aye

B

hydr o- 8Fganotitaniun1conpounds such as tita

but oxi de or by hydrolyzing TiC[err]4 or other inorga = ai ni ng
conpounds. Bxampdealso possible to use brines containing titanium 40 oxi de.
The reaction can be carried out, for exanple, in suspension, pre- ferably
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to observations to date, a long useful life, the consunption of catal yst
IS extrep@lohd Qm os;t;LTéhe oXURAL| AL g& £BIm A FRabBibh ol RTRAMP I ed . |
and 111 hav.e 15b& 'l ow ng neani ngs:
Table 1
20
Holdup time |Nicotino- Ethyl Nicotin- Others
nitrile nicotinate |amide _
(min] (%] (%] ' [%] [3]
15 5.1 5.4 9.4 0.1
.25 |30 1.9 8.6 9.1 0.4
' 60 0.6 11.3 7.4 0.7
Example 2
30

A 20% by weight ethanolic solution of nicotinonitrile was pumped
‘as in Example 1 in the presence of 1 mol of water at 220°C at
‘80 bar through an empty tube. No reaction took place.

35

40
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Clerr]-derr]-al kyl, partlcularlywy Cerr]-Cerr]-alkyl
- such as nethyl, et hyI n-propyl, isopropyl, n- '

sec-butyl, tert-butyl, m 3“‘ r1E ey bHEES OROBHEN |
n-heptyl, isoheptyl, n- ocmﬂllm “ﬁmmﬂ especi alHgpLACED
Cerr]- C4wﬁ I@y_hlﬁuch as nethy, tetfiyl? nt propyl IS BFORYS
n-butyl, isobutyl, sec-hbutyl and tert- butyl,

C err]-C20- hydr oxyal k ref [ err I, OX kyl rticu- 20
larly pre]glera %[ f%ﬁpﬁ'e roxyélc%ﬁ x%l% ]Ld Ea\éox?/rré?% %/df e
1- hydr ox3et hy|geng %?V'b‘ﬂ’u and 1- et hyl - 1- hydroxyet hyl , -
C3- C12- cycl oal kyl pref erably (err]-Cerr]-cycloal kyl such as cycl o-
pentyl, cyclohexyl, cycl oheptyl and clooctyl, particularly
preferably cycl opentyl and cycl ohexyldﬁ, 25 - CA-Cerr]- aH;?yI cycl oal kyl ,

y

preferably C5-Clerr]-al kyl cycl oalRéy-C — x particul arl ‘ef erabl y
Cerr]-Cerr]-al kyl cycl oal kyl , - C4- C12-cycl oal kyl al kyl , preferably
Cerr]-Terr]- ?'Sfé%oal kyl al kyl , particularly preferably
Co-C err]-cycl oal kyl al kyl , - C5- C20- al kyl cycl oal kyl al kyl, preferably
Co-Clerr]-al k& CyGlISODRgOOI' NHzal kyl al kyl, particularly pref erabl y
C7- C12- al kyl cycl oal kyl - al kyl , - aryI such as phenyl,
é}ngggt hYL ?nck1|2 'l%pb: hdior-a@k iercﬁhb)’ -—hydrolx ey, C3—C12-cycloall%l,
- yl ary r&-
f er abl y?éC[ err]- C[err 17aak {/ ﬁJ lﬁ eé‘ly% Z%lqilﬁtgqafj}ép Gs-Cao-
met hyl phenyl , 4- &3‘ C73 7-Ca0-alkyfq
4- et hyl phenyl : ary - 1!?991'—1‘1?)@? @F&BF?a@“aﬁlé’r Firgraiy S, to
[l acuna] preferabl%/carb(m ﬂlcmqohedal kyl [sic] such as phenyl net hyI
1- phenyl et hyl and 40 . 2- phenyl et hyl , -
20 R?2 is C;-Czo—alkyl,

from carbonitriles of the general formula II

—C=N (1),

25
where R! has the abovementioned meanings, and alcohols of the
general formula III

R2—OH (I1I),

30 ' _
where R2 has the abovementioned meanings, at from 50 to 300°C
under from 0.1 to 350 bar in the presence of a heterogeneous
catalyst, wherein the reaction is carried out in liquid
phase.

35

2. A process for preparing carboxylic acid derivatives as
claimed in claim 1, wherein acidic, basic or amphoteric’
oxides of elements of groups IIa, IIIA, IVA, IIB, IIIB, IVB,
VB, VIB and VIIB of the Periodic Table of the Elements,

40 oxides of lanthanides or actinides, of [sic] rare earth mixed
oxides or mixtures thereof, or zeolites, phosphates, hetero-
polyacids, acidic and alkaline ion exchangers, which may be
doped by compounds of groups IA, IIaA, ITIA, IVa, VA, VIA and
VIIA of the Periodic Table of the Elements or contain ‘the

45 latter, and may contain from 0.001 to 50% by weight of cop-
per, tin, zinc, manganese, iron, cobalt, nickel, ruthenium,

———
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2-nor phol i nyl, 3-norpholinyl, 2-piperidinyl, 3-piper ijgiryp———————and =
-4-piperidiny|, - a het er oar omat i ¢ ring with 5 to BHE%SHﬁEﬁWaMbBEENU1h
as 2- 45 pyridyl, 3-pyridyl, 4- pyr% dyl, 2- pyrazoII _]
4(5)-im dazol yPalbﬁl@tlm'aDIlﬁltSRWrr isdyliver, rhodivBAGE M3 : 0 3
950318 O dsed (&) /neEBBdbgeneous chtalgatdHoxylic esters and carboxan1des I
are suitable as as [SIC] i nt er medi at es, plastlcs precursors and in crop

rotectiongandy o by wei ght
gt hanol i sol ut ign 0 nu:o%Eno% %@gﬂa%ﬁ a& T?o&\?mg"? 8 It yon 019 1
mol of water (Si8%R$R WMefIhPshl cflgr’rmfh ?dIU FoRI™ actalfiﬁﬁ 3’ﬁ B0 bar
t hrough a tubemﬁﬁﬁﬁﬁiPWMQFHd?rt%ﬁﬁQHﬂ031 Bxj Hminus Gy I?%PS?Xl e hol dup
time was set vaildtdry diloxitdee siliideogel at kieselYuline guamtzyi tiibandimt he
di scharge f romiibeideeacdiretnivm Soxlder, | ze0c oxide, Tmhhgadese oxidapleanad-
ium oxide, niobium oxide, iron oxide, chromium oxide, molyb-
10 denum oxide, tungsten oxide, cerium ox1de, thorium oxide,
‘praseodymium oxide, samarium oxide or mixtures thereof are
used as heterogeneous catalysts.

4. A process for preparing carboxylic acid derivatives as
15 - claimed in any of claims 1 to 3, wherein aluminum oxide,
titanium oxide, zirconium oxide or mixtures thereof are used
as heterogeneous catalysts. '

5. A process for preparing carboxylic acid derivatives as -
20 claimed in any of claims 1 to 4, wherein anatase, rutile or
mixtures thereof is used as titanium dioxide.

6. A process for preparing carboxylic acid derivatives as
claimed in any of claims 1 to 5, wherein the reaction is car-
25 . ried out at from 100 to 290°C.

7. A process for preparing carboxylic acid derivatives as
" claimed in any of claims 1 to 6, wherein the reaction is car-
ried out at from 140 to 270°C.
30
8. A process for preparing carboxylic acid derivatives as
claimed in any of claims 1 to 7, wherein the reaction is car-
ried out in liquid phase under from 1 to 200 bar.

35 9. A process for preparing carboxylic acid derivatives as
claimed in any of claims 1 to 8, wherein the reaction is car-
ried out under from 30 to 140 bar.

10. A process for preparing carboxylic acid derivatives as
40 claimed in claim 1, wherein R! is 3-pyridyl, l-methyl-1-
hydroxyethyl, l-hydroxyethyl or 2-~hydroxyethyl.

TTT———
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~—hitrile ni cotinate -am de [ AT 94 [ %4 [ %4

R 15 51 514 9.4 0.1 25 30
1.9 8.6 9.1 0.4 60 0.6 11.3
7.4 ¢ 0.7 Example 2° 30 A 20% by wei ght ethanolic solution of
ni cot i nonithel beepasatpitiped carboxylicEsaiildertiviatitrée presence of | nol of
wat er at 220[err] C at 80 bar through an enpty. tube. No reaction took
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A process for preparing carboxylic acid derivatives of the
general formula I

10 Rl-—cl!‘.—-x :I' ()

where

X is OR2 or NH,,
15
R! is C;—-Cz9—alkyl, Ci—Czo—hydroxyalkyl, C3—Cjiz—cycloalkyl, C4—Ciz—
alkylcycloalkyl, C4—Cis—cycloalkylalkyl, Cs—Czo-alkylcyclo-
alkylalkyl, aryl, C7-Cyp—aralkyl, C;—Czp—alkylaryl, a hetero-
aliphatic or heteroaromatic ring with 5 to 8 carbon atoms and
20
R2 is C;-Cy¢—alkyl,

from carbonitriles of the general formula II
25 _ Rl—C=VN (11),

where R! has the abovementioned meanings, and alcohols of the
general formula III

30 R2-—OH (I1I),
where R2 has the abovementioned meanings, at from 50 to 300°C
under from 0.1 to 350 bar in the presence of a heterogeneous cat-

alyst, wherein the reaction is carried out -in liquid phase.
35

40
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'V@nﬂﬁdThtqas'l .process, fo epari | iboxyli i j vatives of the
general Tormil &% "gngefﬁi?‘fc&ﬁgrc V\heér%offg - X%'aqc'sdo(%”oqf%,
Rlerr] is (err]-Cerr]-alkyl, Cerr]-Cerr]-hydroxyal kyl, _ :
C3- C12- cycl oal kyl, 15 Ca- ([ err] - al kyl cycl oal kyl | REPLACEMENT SHEET
C4- C12-cycl oal kyl al kyl , C5- C20- s __alkylcycl oal kyl al kyl, aryl,
C7- C20--ar BhRyFarhoryd2e-es4@0s and carboxamigles| I ar@cIwktedliepRat #8 Bricl
het er oar otmtermedimges) t pldsttices precursors &ndadbhoorap mreotactiofland R2

S
J err] - C2gnhakkady. fromcarbonitriles of the general formula I
[err] 25 where R err] has the abovenentioned neani ngs, and al cohols
of the gfneral formula 111 R2 OH
(rery, FoEX@MBLehere R2 has the abovenenti oned meani ngs, at from50 to
300[err]C
' Example 1

A 20% by weight ethanolic solution of nicotinonitrile was passed
with the addition of 1 mol of water (3.5% by weight based on the
solution) at 220°C and 80 bar through a tube packed with titanium

oxide (1.5 mm pellets). The holdup time was set variably via the
flow rate. :

10

15 The coﬁposition of the discharge from the reaction is summarized
" in Table 1.

Table 1
s

20 - - - .

Holdup time |Nicotino-— Ethyl Nicotin- Others

: nitrile nicotinate amide

{min] (%] (%] (%1 [3%1

15 5.1 5.4 9.4 g.1
.25 {30 1.9 8.6 9.1 0.4

60 0.6 11.3 7.4 0.7

Comparative Example

30 » 20% by weight ethanolic solution of nicotinonitrile was pumped

W as in Example 1 in the presence of 1 mol of water at 220°C at
80 bar through an empty tube. No reaction took place.

35
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d‘nder from0.1 to 350 bar in the presence of a heterogeneous

cat al yst, BRAE Bkt iengeseddsichatts car SQF it in |9 BH PO50/4588nse. 35

2. A process for preparing carboxylic acid derivatives as claimed in
claim1l, wherein acidi c basi ¢ or anphoteric oxi des OREPLAOPMENT SHEET

groupsIIA [1TTA VA m"l VB, VIB and VIIB of the
Periodi.c Table of the EI e | (I l“>u lmas of | anthani des or actinides,
of [sic] warelgafih mxed * ¢ oxi#essor* m xtures thereof, or zeolites,

phosphates het er o- pol yaci ds, acidic and al kaline ion exchangers,

whi ch may,b doped by conpounds of oups A ITA LITA LVA VA VIA
and Lo A 8F°fﬁ%£P‘g‘1’1 BAFRIRN PN IE! Bt e TITALHES ‘Pfé tHe 45
latter, 2and nE§FREBAL aFFMHAML0. 001 to 50% by wei ght of cop- per, tin,
zi nc, manganese, iron, cobalt, nickel, ruthenium BASF

Akt i engesel | schaft 950318 0 0.Z. 0050/45881

2 REPLACED “palladiun1 pl ati num _silver, rhodi um
or mxtures thereof, are ®ded- @s—hgt er ogeneous catéFiSts. 3. A
process 4 p rlng carboxylic acid derivatives as 5 clainmed in

ei t her 3§ cIa| # and 2, wherein cal ci um oxi de, magnesi um oxi de,
boron oxi de, alunlnun1OX|de tin oxide, silicon dioxide, silica gel,
ki esel guhr, quartz;suﬂ@aufunh, di oxi de, zirconium oxide, zinc oxide,
manganese oxi de, vanad- i um oxi de, ni obi um oxi de, iron oxide,

chr o um oxi dey: Moy, ~40,-a1cydenemcgyl gy r.&%a. 20 exidg-cgerddieaxi de,
:EO“ ung oxi de, -a‘?ﬁcyq. oa 2 a ctli@agﬁy J.kyl,m@ét&”es
ereof are a}ksél rﬁ us ‘catal

L cycloalkylal aryl, C-;-Czo-ara.lkyl, Cy~Czp—alkyl-
aryl, a hetercaliphatic or hetercaromatic ring with 5 to
8 carbon atoms and
Pd
20 R2 is C;~Cye-alkyl,
from carbonitriles of the general formula II
Rl—C =N (I1),
25
where R! has the abovementioned meanings, and alcohols of the
general formula III
R2—OH (III),
30 .
where R? has the abovementioned meanings, at from 50 to 300°C
— under from 0.1 to 350 bar in the presence of a heterogeneous
catalyst in liquid phase, ‘wherein titanium dioxide is used as
heterogenecus catalyst. ..
35 _
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4rqﬁwbkoegg§fmmkigé?ggéjgkéﬁgp@xyl|@5@§5Q derlvablﬁesoagoyﬁssal claimed in

[

any of clains 1 to wher el n al um num oxi de, tani um oxi de
zirconium oxi de or m xtures thereof are used as hetero

catal ysts. 5. A process for preparing carboxylic acid mﬁﬁ@ﬂ@%%ﬁ“
20 claimed in any of clains 1 to 4, wherein anatase, rutile or

m xtures thereof is used as tltanlun1d|OX|de 6. A process for
preparing carboxylic acid derivatives as —ctatred—+-np-any of clains 1

to 5, wherein the reaction is car- 25 ried Q. to 290 C
7. A process for preparing carboxylic acid der ﬂm']m“" ID!I claimed in
any of glainms 1 to 6, wherein the reaction is Ca S out at from
140 to 270[err]C. 30 8. A process for preparing carboxylic acid

derivatives as claimed in any of clainms 1 t«0 7, wherein the reaction
I's car- ried out in liquid phase under from1 to 200 bar. 35 9. A
process for preparing carboxylic acid derivatives as clainmed in any
of claims 1 to 8, wherein the reaction is car- ried out under from
30 to 140 bar. 10. A process for preparing carboxylic acid derivatives
as 40 claimed in claim1l1, wherein RL is 3-pyridyl, 1-nethyl-

hydr oxyet hyl , 1-hydroxyethyl or 2-hydroxyethyl.

Fe-

2. A process for preparing carboxylic acid derivatives as -
20 claimed in claiml wherein anatase,

mixtures thereof is used as titanium dioxide.

rutile or

3. A process for preparing carboxylic acid derivatives as
claimed in either of claims 1 and 2, whereln the reaction is car-
25 - ried out at from 100 to 290°C.

4 . A process for preparing carboxylic acid derivatives as
claimed in any of claims 1 to3 , wherein the reaction is car-
ried out at from 140 to 270°C.

30
5 . A process for preparing carboxylic acid derivatives as

claimed in any of claims 1 to 4, wherein the reaction is car-
ried out in liquid phase under from 1 to 200 bar.

35 6. A process for preparing carboxylic acid derivatives as

claimed in any of claims 1 to 5, wherein the reaction is car-~-
ried out under from 30 to 140 bar.

7. A process for preparing carboxylic acid derivatives as
40 claimed in claim 1, wherein R! is 3-pyridyl, l-methyl-1-
hydroxyethyl, l-hydroxyethyl or 2-hydroxyethyl.
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