PROCESS FORTHE PREPARATI ON OF 1-r CYANO( PHENYL) METHYL1-
CYCLOHEXANOL COMPOUNDS The present invention relates
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met hyl ] cycl ohexanol conmpounds, e.g. the conpound

1-[ cyano( 4- net hoxyphenyl)- nethyl]cycl ohexanol, which
represents an i nportant internediate for the
preparati on of venl af axi ne.

1- [Cyano(phenyl)nethyl]cyclohexanol canpoagds are
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R, is hydrogen or (Cq4)alkoxy, and

in which

R3 is hydrogen, (Ci.4)alkyl or (C4.4)alkoxy,
by reacting a compound of general formula (l1):

CN

R1

in which R; and R; are as defined above, with cyclohexanone in the presence of a
catalyst, characterized in that this catalyst is selected from the group comprising
alkali metal alcoholates, alkaline earth metal alcoholates, aluminium alcoholates
and tetrasubstituted ammonium hydroxides, preferably alkali metal and/or alkaline



The reaction can be carried out in the presence of a
suitable inert solvent or without the addition of a
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hexane, heptane, benzene, toluene, diethyl ether or

rel ated sol vents. The choice of solvents is famliar

to those skilled in the art. The reaction is

preferably carried out without the addition of a

solvent. Ris preferably (C ~al kOXy, particularly
pearthematal glcolmaldtes pnd tetestshbstifutad @mnesnjurp doytioxidear Mpe present
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conpound 1-[cyano(4-nmet hoxyphenyl ) net hyl ] cycl ohexanol
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et hanol and tert-butanol are preferred and potassi um
tert-butylate is particularly preferred. Preferred
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sec- propanol, n-butanol, sec-butanol and tertbutanol,
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alcoholates of ethanol and tert-butanol are preferred and potassium tert-butylate

+ is particularly preferred.

Preferred catalysts from the group comprising alkaline earth metal alcoholates are
the magnesium alcoholates known per se, especially the magnesium alcoholates
of methanol, ethanol, n-propanol, sec-propanol, n-butanol, sec-butanol and tert-
butanol, the magnesium alcoholates of ethanol and tert-butanol being particularly
preferred and magnesium tert-butylate being very particularly preferred.

The aluminium alcoholate catalysts used are preferably the aluminium alcoholates
of methanol, ethanol, n-propanol, sec-propanol, n-butanol, sec-butanol and tert-
butanol, the aluminium alcoholates of ethanol and tert-butanol being particularly
preferred and aluminium tert-butylate being very particularly preferred.
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triethyl (benzyl)anmoni um hydr oxi de. Tetrabutyl ammoni um
hydroxide is particularly preferred. The anount of
catalyst in the reaction mxture is in the range from
about 0.1 to 1.0 nol% preferably between 0.1 and 0.3

nmol % and particularly preferably about 0.2 nol % of
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Examples which follow illustrate the invention.

Example 1
A mixture containing 1.0 eq. of 4-methoxybenzyl cyanide, 1.4 eq. of

cyclohexanone and 0.2 mol% of tetrabutylammonium hydroxide hydrate is stirred
for 15 minutes at room temperature. The exothermicity is absorbed by cooling to
keep the reaction temperature at about 20°C to 25°C. This gives a thick white
mass to which toluene and a little dilute aqueous hydrochloric acid (0.1 molar) are
added, the reaction product dissolving in the toluene. The mixture is heated to
about 30°C and the organic phase is separated off and washed with pure water.
The organic phase is concentrated and heptane is added. The solution is then
cooled to about 0°C and stirred for a further 30 minutes. The crystalline 1-
[cyano(4-methoxyphenyl)methyl]cyclohexanol is isolated in a purity of over 98%
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about 30 C and the organic phase is separated off and
washed with pure water. The organi c phase is

weonwsesi4sat ed and heptane i s added. The sol ut i BOT/US2004/032082

then cooled to about 0 C and stirred for a further 30

m nutes. The crystalline 1-

[ cyano( 4- net hoxyphenyl ) net hyl ] cycl ohexanol is isolated

ina purity of over 98% - 3 -and in a yield of 73.6

nol % of crystalline material, based on the

dndriat dnpieidoal1 V86 nmolfani destadiod matsratphased on the 4troeteoxybenzyl
ining 1 eq. of 4-nethoxybenzyl cyanide, 1.4 eq.

g’?ihio%c@eﬁexanone and 0. 2 nol % of 3|c/)ot a)s/S| um \

tert-butylate is stirred for about 30 m nutes at room

E agture The exothermcity is absorbed by cooli ng
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e e L
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gusnengiopfis §w o,qqt%gu))eraéyr@ Qﬁlovgjo % oty /g:))lfarrl]d stirred for a

Ghret %blrhlﬂateafatmel stalh’rﬁ’é‘? s.d)dadst i hmeréd mﬁww&gﬁdwth a little
cyani de used ssium .

TP B, oy BiE o 1S SHRAEBS D PO B e ip o puriy o
B8 XA rtdc i &l ysélldnq 82.41mOl1% apf arfstdllime mederjddehasdd on the 4-
C i of cycl ohexanone in 0.71 part of
t"%‘?qﬂ ge%g%a é?d et hoxybenzy! cyani de) and the
reaction mxture is stirred for 24 hours at this

t {eazgure during which tinme it warnms up to 26C
m xture is then adjusted to
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Q:ohﬁ@‘lﬂ@ &t 10 eqbet &meﬂk@xﬁbdlﬁill(by@hldé@dd Sit4 ed.edf ciclohexanone in
ul fin

414 erbar Brene b ontt reaRG R AR e e Ron mixure

nesinydd foy @4 dloarsaaicthisitemperpture,tdurio§ végchoimaitavarmsaip to 26°C.
yIih(aéI rgaaron%ixaxrggl t?(%r? gdjusted to pH 3-4 with a little acetic acid, diluted with
heptane, adjusted to a temperature below 10°C (<10°C) and stirred for a further
30 minutes. The resulting product is then filtered off to give 1-[cyano(4-methoxy-
phenyl)methyllcyclohexanol in a purity of 98.6% and in a yield of 68.2 mol% of
crystalline material, based on the 4-methoxybenzyl cyanide used.

Example 4
0.2 mol% of potassium tert-butylate is added to a mixture of 1.0 eq. of 4-methoxy-

benzyl cyanide and 1.4 eq. of cyclohexanone in 1.3 parts of heptane (based on
4-methoxybenzyl cyanide) and the resulting mixture is stirred for 50 minutes-at
room temperature. The exothermicity is absorbed by cooling. The procedure is
then continued as described in Example 3 to give 1-[cyano(4-methoxyphenyl)-
methyl]cyclohexanol in a purity of 98.6% and in a yield of 88.8 mol% of crystalline
material, based on the 4-methoxybenzyl cyanide used.
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4- met hoxybenzyl cyanide and 1.4 eq. of cycl ohexanone
in 1.3 parts of heptane (based on 4-net hoxybenzyl
cyanide) and the resulting mxture is stirred for 50
m nutes at roomtenperature. The exothermicity is
absorbed by cooling. The procedure is then continued
aClategscri bed in Exanple 3 to give

1-[ cyano( 4- nmet hoxyphenyl ) - nethyljcycl ohexanol in a
purity of 98.6%and in a yield of 88.8 nol % of

ctyst dfiorees gt effiealprepsiation o (HeyanofhamyhypdHitsyclohexanol
CoaiidiRds 8egeneraldormfdiaf® 1. Process for the
preparation of 1-[cyano(phenyl)nethyl]cycl ohexano
conmpounds of generalyformula (1): (1). in which Ris

hydr ogen or g4 C ~al kKXy—and R i s hydrogen, (C “alkyl
or (C ™al kOxy, rHeo @o a conpound of gener &l
formula (110K~ Ih ich Rand R are as defined

above, with cycl ohexanone in the presence of a
catal yst, characterized in that this catalyst is
sieeidned fromthe group conprising al kali netal

c.org]ol at es, kal.ine earth netal al cohol ates,
AU MHQFP PE Spigialltox% aéﬁd tetrasubstituted anmoni um
Hydis biydbgsn, (O Qakyladr|(@, ddlkatyi, netal and al kal i ne earth

i.tuted amoni um
Wd}% %gﬂggés)g%%@oogggg&gt@gﬁ@?z@t o Caim,
characterized in that the reaction is carried out in
the presence of a sgitable inert solvent. 3. Process

accor di ng fé~Crakm, characterized in that the an,
reaction is ca

in which Ry and R; are as defined above, with cyclohexanone in the presence of a
catalyst, characterized in that this catalyst is selected from the group comprising
alkali metal alcoholates, alkaline earth metal alcoholates, aluminium alcoholates
and tetrasubstituted ammonium hydroxides, preferably alkali metal and alkaline
earth metal alcoholates and tetrasubstituted ammonium hydroxides.

2. Process according to Claim 1, characterized in that the reaction is carried
out in the presence of a suitable inert solvent.

3. Process according to Claim 1, characterized in thaf the reaction is carried
out without the addition of a solvent.

4, Process according to one of Claims 1-3, characterized in that Ry is (Cy4)-
alkoxy, preferably methoxy or ethoxy and particularly preferably methoxy.

5. Process according to one of Claims 1-4, characterized in that R, is
hydrogen or methyl and preferably hydrogen.
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according to one of Clains 1-3, characterized in that
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particularly preferably nethoxy. 5. Process according

to one of Clainms 1-4, characterized in that Ris

hydr ogen or nethyl and preferably hydrogen. - 5 -6.
Process according to one of Clains 1-5, characterized

in that the conpound

16.[ cy dvotdssmeicbaripg htenydnenet MGlbihey dHohelxaacikrizesi in that the
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mat al al coholate, preferably a sodi um and/or potassium
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n fano
gpan) RAEp Boftirpl, SaaBfmdc M gladd sadblehdl o ton-
dudanali ang vesy oa@ncwarlx:beafmbly%oduhmaad/pe poizie@lumrald:dm)iate of
té’tﬁar?‘cﬁ”aﬁ&h’)ﬂe Shdl %sﬁ@c@l:lgﬁdtégéﬁm‘??é g‘é‘ e

al cohol ate, preterab nesi um a
particul arly pref erabl y a magnesi um aI cohol at e of

nget han@locest &xBRling fr HOBRORIMSs $BC cRAABIBALD in that the catalyst

tgnLﬁ%l ?If(%ec by ano} %jfhﬁlrﬁf?eﬂ gﬁ{aﬁycgmgﬂ\éélu alcoholate,

ema‘lmwﬂrlyqrretemtﬂy bunangmbl,urrealpelmlatlequ metheres,i ethanol, n-propanol,
tl_ﬁgt-pr&ﬁérwl atneoutgnol gsgsaﬁn%f"&f qélrl]% {aﬂ Ion§nc§)f ve%/ahgﬁlcularly

racterized i ’usSed
avrgterablying arr@énwwﬂe,alq@h@la@r E4] yztfmo |qgm‘t€rrt-bwtanol especially

aheghiah erebutpiichanol , et hanol, n-propanol,
sec- propanol, nh-butanol, sec-butanol or tert-butanol,

and parti cul ar| y preferably an al um ni um al cohol ate of
ed.hanoProoesst &dcording BNéne ofeCSlaRES 6|, ¥harbotetirddiMthat the catalyst

U B B e P Ry S8 h T,
t@haraﬂ:Chairmdmmmmapdmdir pbuthapl, pseeflartarial yor tert-butanol, and

Uity pAFERBI En  aluminium alcoholate of ethanol or tert-butanol,
especially aluminium tert-butylate.

10. Process according to one of Claims 1-6, characterized in that the catalyst
used is a tetra(Ci4)alkylammonium hydroxide, preferably tetrabutylammonium
hydroxide, or a tri(Cs4)alkyl(benzyl)ammonium hydroxide, preferably triethyl-
(benzyl)ammonium hydroxide.

11. Process according to one of Claims 1-10, characterized in that the catalyst
is used in the reaction mixture in an amount of about 0.1 to 1.0 mol%, preferably
of 0.1 to 0.3 mol% and particularly preferably of about 0.2 mol% of catalyst per
mol of compound of formula (l1).

12. Process according to one of Claims 1-11, characterized in that
cyclohexanone, the compound of formula (ll) and the catalyst are mixed in any

-6 -
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preferably triethyl- (benzyl)anmoni um hydroxi de.
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in that the catalyst is used in the reaction mxture

in an anount of about 0.1 to 1.0 nol % preferably of

0.1 to 0.3 nol % and particularly preferably of about

0.2 nol % of catal yst per nol of conpound of fornula
(I'1). 12. Process according to one of Cains 1-11,
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essary. 13. Process according to. Caiml
REr adrBResseReRIIN o G LomtiBtatiSwrect br el ihe epypound of
rfoxada W tis mixed vadtht the gatalyahand then theheyciohekatveean added. S
added. 14. Process according to Claim112 or 13,

characterized in that the cycl ohexanone is used in
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ghal m 12 or 13, characterize t the reaction |
? cr@gowa ofvip™iadar amounts of cycl ohexanone and
t he conpound of formula (11). 16. The conpounds

Pls2 parlgrgcér’ls%cé)crcg}dliqr% {oOCIgerT? 18for Q3?Er?§}agtér]fzfséd in tlZat_the reaction is
carried out with molar amounts of cyclohexanone and the compound of formula

().

16. The compounds prepared according to one of Claims 1-15.



