-1 - PREPARATI ON OF CYCLOHEXANOL DERI VATI VES AND NOVEL THI OAM DE
| NTERVEDI ATES H-389p , -2- PREPARATI ON OF CYCLOHEXANCL DERI VATI VES AND
NOVEL THI OAM DE | NTERVEDI ATES The invention relates to_a process for the °
preparation of N, N-dimethyl -2-(1- hydroxycycl ohexyl ) - 2-t4=hydroxXyphenyl  or

4- met hoxyphenyl ) et hyl am ne or pharmaceutically 5 acceptable salts .
thereof. These conpounds are pharmaceutically useful, particularly as

anti depressants. The invention also relates to a process for the T
preparation of cyclohexanol derivatives usdful as chemnical internediates fﬁé
for the preparation of 10 the aforesaid pharmaceutically useful conpoundsf"'
The invention also relates to novel thioacetam de derivatives useful- as

such chem cal internediates. EP 0, 12669B di scl oses the preparation of

various 2-aryl.-2-(1-hydroxycycl ohexyl)ethylam ne derivatives 15 via
[err]-aryl-[err]-(1-hydroxycycl ohexyl)acetonitriles or

[err]-aryl-N, Ndimethyl-[err]-(1-hydroxycycl ohexyl)acetam des as chem cal
intermedi ates. These chemi cal

PREPARATION OF CYCLOHEXANOL DERIVATIVES
AND NOVEL THIOAMIDE INTERMEDIATES .




I nt.er nedi at es wer
[err]-aryl-N, N-di
condensati on was
the foymof its
essentially conpr
[err] wor about -7

e prepared by condensing [err]-arylacetanitriles or
nmet hyl acet am des 20 wi th cycl ohexanonen-38bg -
carried out by reacting the starting nitrile or am de in
i thium derivative with cycl ohexanone in a sol vent.

i sing tetrahydrofuran at |ow tenperatures, nanmely about
0C. The 25 need for plank_for operating at very | ow

tenpe{qgures is a disadvantage of the nethod. Moreover the vyields quoted

for t'he Ttondensat
i nvention i s base

advant ageously used as th R%@ ﬁk%e an? Egbiaggk OEOBQﬁ?§§&#?ESIn t he

preparation of internedi ates

conpounds. Altho
solvents at |owt
i nconveni ent tenp

carried out for exanple,

of -the .invention
instance [err]-(
prepared in a yie

ion reaction are bel ow 50% H 389p -3- The present
d upon the discovery that hydrocarbon solvents are

orésal armaceuti ca
ugh the COHMWWW ocar bon
enperatures the invention has the advantage that such

eratures can be avoided. |I|ndeed the reaction nay be

at anbi ent t'enperatures. 10 A second advant age
The tihaenittiomanzielatesi gbea protdsst fobethét preparatibon
%ghydroxycyclohexyl) a- (4- nethoxyphenyl)acetonltrlIe was

of about 30%in the prior art
N,N-dimethyl-2- (.-hydroxycyclohexyl) -2- (4 hydroxyphenyl

or 4-methoxyphenyl)ethylamlne or pharmaceutically

acceptable salts therebf, These compounds are

pharmaceutically Qseful? particularly as

" .antidepressants.  The invention also relates to a

pfocess'for the preparation of cyclohexanol derivatives

useful as chemical intermediates for the preparation of

the aforesaid pharmaceutically useful comppunds. The

invention also relates to novel thioacetamide

derivatives useful as such chemical intermediates.

EP 0412669B discloses the preparation of various
2-aryl-2-(1-hydroxycyclohexyllethylamine derivatives
via u-aryl-d—(1—hydrdxycyclohexylTacetonitriles or

:u—aryl—N,N-dimethyl-a—(1—hydrokchclohexyl)acetamides
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as chemical intermediates. These chemical
intermediates were prepared by condensing
o-arylacetonitriles or a—arYl-N,N-dimethylace;amidés
with cyclohexanone. The condensation was carried out
by reacting the starting nitrile or amide in the form
of its lithium derivative with cyclohexanone in a

‘solvent essentialdy comprising tetrahydrofuran at low

temperatures, namely abdut_f50°c or about -70°C. The
need for plant for operating at very low temperatures -
is a disadvantage of the method. Moreover the yields

' quoted for the condensation reaction are below 50%.

usef ul



process of Exanple 1 of EP 0112669B and in a yield of 15 79%in Exanple 1
" bel ow carried out in accordance with the invention. ghggbgventi on al so has
"the advantage that novel thioacetam-de derivatives may be obtained as .
chemical .interndiates for the aforesaid pharmaceutical Iy useful conpounds.

- Such thioam des 20 ' cannot he prepared in practice unless hydrocarbon *
solvents are used. The present inventiQR_provides a first process for the
preparation of a conpound having the formula I [err] wherein [err] is: -CN,?
[err] or {err] and 25 'R is hydrogen, methyl or a renovabl e protects

S group - H-389p -4- for phenolic hydroxy, wherein a conpound havi ng the

fornula Il e¥?4 \@ggg;g?f§§g% e%aggsvﬁypwltﬁe EQEHUEEgS h#@l

pOt assi um or magne5| um an err
protecting ghydsocarbeme solventpd esry advanbadenvedywnspdcae| thexanone in a

“sol vent corrprxléaew&p:{eetdqu%pff’&bu\ée'c%he%ae%normn%e pyeﬁagaweas and 0%
Lo 20% by wel gt o e e 1o S e RS b8t A b h e ha2e 0L S T] OONS! SL1 O
entirely of oF P Y

S useful cOmpounds. Although.the condensatlon may be.
carried out in hydrocarbon solvents at low.temperatures
the inventioh_has“the'advantagelthat such inconvenient
‘temperatures can be avoided. ' Indeed the reaction may
be carried out, for example, at aﬁbient temperatures.
i0. - A 'second ‘advantage of the. invention is that it enables : o
.'hlgher yields to be obtained. For instance . o
'ae(a—hydroxycyc;ohexyl)-a-(4—methoxyphenyl)acetonitrile '
was prepared in a yield of'ébout,30% in the prior art
) process of Example i of EP 0112669B and in a yield of
i5  79% in Example i below carried out in accordance with
the inVeﬂtion. .The:invention also has’the advantage
that novel thloacetamlde derivatives may be obtalned as
chemical intermdiates for the aforesaid '
_ phcrmaceutlcally useful compounds. Such thioamides
.20 cannot be prepared in practice unless hydrocarbon'
solvents are used. '

The present invention provides a first process for the . .~
preparation of a compound having the formula I A

wherein R' is -CN, -CO- N(CH3)2 or = -CS-N(CH,), and

25 Rr? is hydrogen, methyl or a removable protecting group



10 hydrocarbons. The direct product of the condensation is a conpound
having the formula Il -[err] Neutralization of the reactnoggggxture yi el ds
a compodund having the formula | wherein [err] i-s the sane as [err]
or if.@a renovable protecting group is renoved during neutralisation; a
conpound having the fornmula | wherein [err] is hydrogen. Alternatively a
conpoupnd_having formula I' wherein [err] is_Rydrogen may be prepared

H 389p:-5b- by carrying out the process of the invention and renpving the
renovabl & protecting group as a subsequent step. The conpound having the
formula Il is nornmally prepared 5 @ by generation from a. conpound havi ng
the formula IV [err] where R and R are as defined above in a sol vent

sui tabl e for subsequent perfornmance of the condensation reaction. Were M
is Li, the base fzadphengdier bydrbke,cohperedd havbmgohadnhkaihg tke
preferably L't hiyg % Q||sopropyl amde. Lithiumdiisopropyl amde is
comercially availa e % n solutlon i n ethyl benzene.

R — CHM -

~
-
L]
A

where R1 is as aefined'above, M is lithium, sodium,
potazssium or halomagnesium and rR? is methyl or a .
5 = removable protecting group for phenolic hydroxy'is
- condensed with cyolohexanone in a solvent comprising
80% to 100% by weight of one or more'hydrocarbOns and
0% to 20%. by weight of one or more ether, preferably in
a solvent consisting entlrely of one or more
70 - hydrocarbons.

The clrect product of the condensation is a compound
having. the formula III

CHRE

Neuzralization of the reaction mixture yields a
compound having the formula I wherein R? is the same as
15 | R3'cr,.if a removable protecting group is removed
during neutralisation, a compound having the formula I
wherein Rz-is hydrogen. Altérnatively a compound

having formula .I wherein Rz is hydrogen may be prepared



~where this is used the ethyl benzene may formpart "of the hydrocarbon

solvent for the condensation reaction. As exanples of hydrocarbon solvents
.there may be 5 nentioned cycl ohexane, hexane or tolBe¥8p The sol vent ,
system used for the condensation preferably consists entirely of one. or

nore hydrocarbons but may al so contain a snall proportion, nanely up to 20%
by. wei ght, of one or nore ethers. As exanple of ethers, diethyl 20 ether
andftetrahydrofuran nay be nentioned. Thg-condensation according.to the-.
first process of the invention may be carried out at tenperatures mnth#nar
the range of, for exanple, -70C to [err] . preferably [err] to

[err]advantageously [err] to anbient tenperature. H 389p -6- Where R in .
the product obyf@aft)dng bst "BEEYbrodded @fSéﬁét m;mp%rn whi ch [err]
is methyl .in fornufﬁ&lléls used.: du'-rs?ns nmeanj.ng . oxn%%rr IS approprlate o

where the uItFﬁﬂ?%l%%dt$?oﬁﬁ%@v??ﬁ%éP{REﬁﬁﬁkﬂﬁ|%FQPP as a subsequent

‘N, N-di et hyl -&tép-. hydr oxycycl ohexyl) - 2- (4- net hoxy- phenyl)ethyl am ne or a

pharmaceutical I'y acceptable salt 3 thereof. . However, a methyl group as R .
may be used as g phenolic protecting group which is. reaned at. any SU|tabIe
stage after tHeecoempowadavbigttke cionmudal IT is normally prepared

5 ~ by generation from a compound having the formula IV
2T - avy =

where R' ‘and R3 are as defined above in a solvent
'sultable for. subsequent performance of the condensatlon
reactlon Where M is Li, the base used to generate the
compound having.fofmula I1 is preferably lithium .
70 diisopropyl amide. Lithium diisopropyl amide is
commercially available in solution in ethylbenzene,
Where this is used the ethylbenzene may form part of
the hydrocarbon solvent for the condensation reaction.
. As examples of hydroearﬁon solvents:there may be :;
15 mentioned cyclohexane, hexane or toluene. The solvent
"system used for the condensation preferably consists
entirely of one or more hydrocarbens but may also
‘contain a small proportion; namely up to 20% by weight,
- of one or more ethers. As example of ethers, dlethyl
20 ether and ‘tetrahydrofuran may be mentioned. -

- The condensation according to the first process of the ot
invehtion may be carried out at temper‘*ures within the

range of, for example, -70°C to 40°C, preferably -30°C

“to 30°C, advantageously 0° C to ambient eemperature



10  of formula Il with cycl ohexanone. In-this case the protecting group
can be renoved by ether. cleavage in known nanner. As.exagpbggpof
alternative protecting groups that may be used where

N, N- di. get hyl - 2- (1- hydr oxycycl ohexyl ) - 2- (4- hydroxy- 15 phenyl)ethyl am ne or
a pharmaceutically acceptable salt is to be prepared as the ultimte end

product, there may be nentioned trialkylsily%_or benzyl. The benzyl group
may becrenoved by . hydrogenation. The trial kyl'Silyl group will normally be

renoved when the 20 neutralisation is carried out during the work up-of -
the condensati-on reaction mxture. . The conpounds having the formula I
where R is [err] are nowel conpounds provided by _this  invention. For
their preparationWgraude dm Ihe pRAdHeEgRlsEormad avti 4 spBethydy akhgn 2

recommended. M i sydrefieiggongddura Um wWhekch Rer 5k methGl oh Fermbiiher
present invention also ovides a.second praaeess. This is.for tge ,
P& % f}agﬁ whére the

preparation of corfoltifHaving % M€ “1f 3BBHOP

R [err] 4 ultimate end product to be prepared is
5 N,N—dimethyl-z—(1ﬁhydroxycyclohexyl)-2-(4-methoxy—
| pheth)ethylamine or a pharmaceutically acceptable salt -
thereof.“'However; a methyl group as R3.ﬁay be used as
a phenolic protecting group which is removed at any
suitable'sﬁage after the condensation of the compound

70  of formula II with cyclohexanone. In this case the
protecting group can be removed by ether cleévage in

. _Kknown manner. As examples of'altérnative proteéting
groups that may be used where ' |
N,N-dimethyl-2-(1-hydroxycyclohexyl)-2-(4-hydroxy-

15 phenyliethylamine or a'pharmacéutically acceptable salt’
is to be pfepared as the ultimate end product, there
may be ﬁeﬁtioned'trialkylSilyl or benzyl. The benzyl
group may be removed by hydrogenation. The '
trialkylsilyl group will normally be removed when the

20 neutralisation is carried out during the work up of the
condensation reaction mixture.

N .. The compounds having the formula I where R' is
-CS-N(CH3)2 are novel compounds provided by this
invention. For their preparation the use of

25 halomagnesium as M is particularly.reoommended, M is

preferably lithium where R' is -CN or -CO-N(CH,),

The present invention also provides a second process.
This is for the preparation of .compound having the
formula V o '



wherein R is nethyl or hydrogen or a pharmaceutically acceptable salt -
thereof. According to this process a conpound havi ng-Bl8egornula | where
R "and. R are as defined above is prepared 5 according to the aforesaid
fiirst process of the invention and is subjected to reduction to prepare an
am ne and, where R "is -CN, the resultant [err] group is subjected to~ *
nethylatlon or reductive methylation tosformthe [err] group. where [ert]
is a removable 10 protecting group for -phenol i ¢ hydroxy, the renovab} ez
protecting group shoul d be subjected to.renoval at any conveni ent stag&s
the process. The process may al so include conversion of a free base form
of. the conpound havi /G Torgul a V intoy arnmaceutically acceptable 15
-salt, in particular add/ti opyO I-\_ongday include conversion of a.
salt formof a conmpqy Avi ng Fornu "V iftothe free base, in particular
by treatment to subt Jan a\#? g Prdcess may al gp)i ncl ude separation
of a conpound having fornmula 0% 3the formof a mxture of enantioners
so as to recover an individual enantiomer. . H389p -8- Were [err]is
[err] in formula |, the reduction to formthe am ne nmay be carried out. by
cont-acting the ' : o : '

wherein R‘4 is methyl or hydroéen or aﬂphaxmaceuticaliy_
acceptable salt thereof.. Accqrding_to this process =
compound having the formula I -

OH
CHR OR |
(1)

where R1 and-Rz,are as defined above is prepared

5 _according to the aforeéaid first process of_the
invention and is'subjéctéd to reduction to prepare an
-amine and, where R? is -CN. the resultant -CHZNH2 grouc
is subjected to methylatlon or reductlve methylatlon to

form the -CH N(CHB)Z group. where-R2 is a removable

-10 ' protect;ng group for pheholic hydroxy, the removable ;'}
protecting group should be subjected to removal at any
convenient stage in the process. The process may also
include conye:sion of a free base'form of the compound
having formula V into a pharmaceutically acceptable

15 salt, in particular by addition of an acid, or may

| include conversion of a salt form of a éompound having
formula V into the free base, in particular by.
treatment to subtract'an acid. -The'pfocess may also .
"include separation of a.compound having formula V in

20 the form of a mixture of enantiomers so as to recover
an individual enantiomer.



thloan1de mnth Raney nickel in a suitable solvent such as di oxan

t et rahydr of uran, ethyl al cohol, i sopropyl 5 al cohol , 79 us et hanol .
Acetic*acid may al so be |ncluded in the reaction n1xture and ¥ s pr ef er ably
presgnt. \Were [err] is [err] -CN, the reduction nmay be carried out as

described in EP 0112669B. Clher steps 10  such as separation of

i ndi viigdual enantioners and conversion of [err]-derived from-CNinto [err]
may akﬁvhbe carried out as described in EP-B112669B. The primary amne is
preferably converted intoits N, N-di met hyl derivative by reaction with 15
for mal dehyde and formic acid. The conpounds having the fornula | are useful
as pharnmaceuticals, in partlcular as ‘antidepressants and nmay be brought

i nt o conbi nat i onWberasBociat -68-Wf CH. b arnacé@tm@hﬁly,athﬂxxedncixnnrtqn

materials to for h eyti.c T
|IIuerafed by t%bggorpg Q&ﬁﬁg H%% ﬁ EQPP?@% %QQS ' éﬁhi5§@¥ﬂd(¥hés

[err](1- FNdroxyc&éP@ﬁ@k?P)Wb¢ﬁe?ﬁ6§¥phéﬁ§¢hcé¥oﬂl%?%?%Plﬁt?ﬁ%ﬁﬁ“t such

di i sopronyl ani deawagiBrea fteﬁrahﬁ%bﬂhyhnl | §Eh¥IN & Ic Siex B 6l dodfogy ) |
dllsopropylgn1ne & hg&)

included in the reactlon mixture and is preferably

aqueous ethanol. Acetic acid may also be

present.

_ Where R' is -CO-N(CH3)zor'-CN; the réduction may be
. carried out as described in EP 0112669B. Other steps
~ 70  such és_separation of individual enantiomers and

conversion of -CH,NH,, derived from -CN igto
-CH,N(CH;), may a;so be carried out as described in
EP 07192669B. The primary amine is preferably converted
into its N,N-dimethyl derivative by reaction with

15 formaldehyde and formic acid.

The compounds having the formula . I are useful as
-pharmaceuticals, in partiéular as antidebreséants and
may be brought into combination or association with
pharmaceutically acceptable carrier materials to form
- 20 pharmaceutlcal compOSLt;ons.x

The invention is illustrated by the following Examples:



and tol uene (300 m) under an- |nert atnDsphere of nltrogen A sol ution of
‘P- nethoxyphenylacetonltrlIe (76.5g) in toluene (75 n§)3g§§ added to the
sol ution under nitrogen over 15 minutes whilst the internal tenperature was
nalntalned bel ow [err]. After a half hour a solution: of cycl ohexanone (469) -
in toluene (50mM ) was added over 15 minutes to the reaction m xture under
~ nitrogen whilst the internal tenperatur& was mai nt ai ned bel ow 10C. Afterr
further half hour the m xture was bl own”over onto an ice-cold mxture of
12N hydrochloric acid (100 m) and wat er (11). The crystalline naterlakzwas
filtered off and then taken up - into dichl oronethane. The solution was - :
washed with water and dried. The solvent was replaced with di - i sopropyl
_ether by distillation. After cooli m roduct was filtered and dried
in vacuo to yield 91g (79%yield ) of the title conpound. H 389p - 10r

- Exanpl e 2 NNFDi et hyl - a- (1- hydr oxycycl ohexyl ) -

- p- nethoxyphenylthloacetan1de N, N- Di nethyl p- nethoxyphenylthloacetan1de
(20.99) 'n tol $eifeHy Gy E -pr-ngthep send syl leagnesi um
‘bromide in nethyl t- butyI ether (80n1) .anc '

Lithium diisop;dpylamide.was made from 3.6M butyl
lithium in hexane (325 ml), diisopropylamine (73 ml)
and toluene (300 ml) under an inert atmosphere of
nitrogen. A solution of p-methoxyphenylacetonitrile
(76.5g) in toluene (75 ml) was added to the solution -
. under nitrogen over 15 minutes whilst the internal
‘temperature was maintaiﬁed-below 10°C. After a half
hour a solution of cyclohexanone (469)'in toluene -
(50ml) was adde¢ over 15 minutes to the reaction
mixture under nitrogen whilst the internai.temperature'
was maintained below 10°C. After a further half hour
the mixture was blown over onto an ice-cold mixture of
42N hydrochloric acid (100 ml) and water (il). The
crystalline material was filteéred off and then taken up
into dichloromezhane. The solution was washed with
Water and dried. The solvent was replaced with _
- di-isopropyl ether by distillation. -After cooling, the -
product was filtered and dried in vacuo to yield 9ig o/
(79% yield ) of the title compound.



tol uene. (400m ) under an inert atnosphere of nitrogen whilst the internal
tenperature was mai ntained below [err]. After 2 hours a gokggLon of
cycl-ohéxanone (9.82g) in toluene (50mM) was added to the reaction m xture
under; nitrogen. After a further 15 minutes the m xture was bl own over onto

I N hydrochloric acid (150m ). The organi c phase was washed, dried and '
evaporiated. Recrystallisation of the residuge,fromdi-isopropyl ether gave
the tidle conpound (19.3g, 64%yield), nelfl%b point 132 to [err] Analysis
Found C,66.5% H 8.2% N.5.0% C[err] requires C 66.5% H, 8. 2%. N, 4.6%
H-389p Exanple 3 NN-Di nmet hyl - 2- (1- hydr oxycycl ohexyl ) - 2- :

(4- met hoxyphenyl ) et hyl am.ne A sol uti on of _
N,N—dinethyl-[err]-(l-hydroxycyclohexylﬁéEﬂE&ELﬁoxyphenylthioacetanide in
5m per gram of thioam de in dioxan/acetic acid (9:1) is added to Raney
ni ckel (20 granms per gram of thioamde) in 50 m per gramof the thioam de
of the sane solvent at roomtenperature to [err] After 15 minutes to 10
hours the Raney nickel isMN,N-Démethyirosdhi-kvdsokyahclahdxyheé-solvent is

evaporated_under feduded presiﬁﬁﬁetEB§thehylthibacetamide

N,N-bimethyl-p-methOgyphenylthioacetamide-(20.99) in
toluene was added to a solution of i.45 M isopropyl
magnesium.bromide'in methyl t-butyl ether (80ml) and
toluene (400ml) under an inert atmosphere ofgnitrogen ’
whilst the internal temperature was maintained below
10°C. ‘After 2 hours a solution of cyclohexanone '
(9.82g) in toluene (50ml) was added to the reaction
mixture under nitrogen. After a further 15.minuteé'the_
mixture was blown over onto 4N hydrochloric acid
(750ml). The organié phase was washed, dried and
evaporated. Recrystallisation of the residue from
di-isopropyl ether gave'the title compound (19.3g, 64%
yield), melting point 132 to 3°C.

- Analysis

Found C,66.5%; H,8.2%; N.5.0%.

. C.-H,NO,S reqguires C,GG;S%; H,8.2%; N,4.6%.

17725772



residue is partitioned between 2N sodi um hydroxi de sol ution and net hyl ene
chloride. The organic phase is dried and'the.solvemﬁjggﬁyaporated.5 The
sresidue is converted into the hydrochloride salt of the title conpound .
qsing 4N i sopropanolic hydrogen chloride. A nunber of experinents have been
carried out. The ratio of dioxan to acetic acid may vary from50:1 to 2:-1.
The wei ght of Raney nickel used may vary.fromb5 to 50 grans per gram of 4he_
t hi oami de. The yi el ds obtai ned range from about 50%to about 75% It isg - °
particularly recomended to use a dioxan/acetic acid ratio of 19:1 and™% :
" aRaney nickel/thioam de ratio of 50:1 and to allow a half hour at [err] for
t he reducti-on reaction. = H389-CGB -12- CLAIMS 1. A process for the o
preparation of a conpound having th ] OH [err] 5 " wherein R
is -CN, {err] or [err] and R is hydrogen, nethyl or a.renpvabl e protecting

group for phenol i ¢ hydoxyle WOSLSIR42,GAUBIYRYHAKLRG s formuia 11

(4-methoxyphenvl)ethylamine

A éolution of N,N-dimethyl-a-(i-hydroxycyclohexyl)-
p-methdxyphenylthioacétamidé in 5ml per gram of _
thioamide in dioxan/acetic acid (9:1) is added to Raney
nickel (20 grams per gram of thioémiae) in 50 ml'per

gram of the thioamide of the same solvent at room - o/
temperature to 50°C. After 35 minutés to 70 hours the ' |
Raney nickel is filtéred_through.kieSelguhr and the

sclvent is'evapora;ed under reduced pressuré.. The

residue is partitioned between 2N sodium hydroxide

solution and methylene chloride. 'The'organic phase is

dried and ;he'solvent is evaporated. .The residue is
converted into the hydrochloride salt of the title

compound using 4N isoptopanolic hydrogen chloride.

A number of experiments have been carried out. The
ratio of dioxan to acetic_acid'may'vary from 50:7 to
2:4. The weight of Raney nickel used méy.vafy from S
to 50 grams-per,gram of the thioamide. The yields
obtained range from about 50% to about 75%. It is
particularly :eéommended to use a dioxén]aqetic acid
ratio of 19:1 and a Raney nickel/thiocamide ratio of
'50:% and to allow a half hour at 50°C for the reduction
reaction. . ' |

-



[err] 10. wher e [err] I s as defined above,- Mis lithium sodium
pot assi um or halonagne5|un1and [err] is methyl or a renovabl pgé%e |ng
group for'phenollc hydroxy i s condensed with cycl ohexanone | )T

conpr.i sing 80%to 100% by wei ght of one or +4i2-e 15

and 0% to 20% by weight of one or nore ethers. 2. A process
cl-aim7l, wherein the said solvent consists entirely of one or ere "“L”"ﬂ

hydroéaLbons 20 . 3. A process for the preparation of a 'co
the formula [err] where R is nethyl or hgﬂamgsn or a pharnaceutlcally

acceptabl e salt thereof, wherein a 25 - conpound- having the fornmul a

H389-GB 1 3- [err] where [err] is -CN, [err] or [err] Mis lithium

sodi um potassi umlor happoegeesfom ahd RSepasatibohydf oz compoundbhaving

protecting group for n@l.l droxy i's condensed with cyclohexanone in a-
R G |

sol vent conprising 80% y melghtoﬁf
CHR o’ (D
5 ' wherein R} is -cN, -CO-N(CH,), or ~C§-N(CH3),

and_R2 is hydrogen, methyl or a removable
protecting group for phenolic hYdroxyl, wherein a -
compound having the formula II '

R'__ CHM R3
| — ' (11

10 where R1 is as deflned above, M is llthlum, sodium,
'potaésium or halomagne51um and R3 is methyl or a
removable prbtecting group for phenolic hydroxy is
condensed with cyclohexanohe in a solvent

_ comprising 80% to 100% by weight of one or more

]5 : 'hydrocarbons and 0% to 20% by wezgh of_Qne Oor more

ethers. ”

2. A process as claimed in claim 1, wherein the said
N/ solvent consists entirely of one or more
' hydrocarbons. '

20 3. ‘A process for the preparation of a compound having
| the formula -

Oﬁ ?"R“

. 0
where.R4 is methyl or hydrogen or a
pharmaceutically acceptable salt thereof, wherein a

25 compound having the formula



- .claim3 wherein the &art $8Hven

one or nore hydrocarbons and: 0% to 20% of one or nore ethers and the
~resultant conpound having the formula [err] where [err] '§3§§_ fined
‘above -and [err] is hydrogen, nethyl or a renbvabLﬁ_QLQLEE_Lﬂg;ngﬁg for .
phenol i c hydroxy, is subjected to reductdn to prepare an am ne , Where
Ris -CN, the resultant [err]. -group is subjecteﬂ"unu ' or T
reductive nmethylation to formthe [err] group an mmmﬂ@”gi movabl e: .
protecting group for phenolic hydroxy, the renovabl e priot éct sng« roup;{%@
removed at any convenﬁent st age he ppocess. 4. A process as clainmed in
STHRS entirely of one or nore '
hydr ocarbons. 5. A conpound hawsg/.the fornmula [err] where R is [err]
and R is hydrogen,, methyl or a renovable protecting groupzzy H 389-GB
-14- 6. A conpound as chai,ned_in claim?5 ich is_N N _
di-met hyl - [ err]-( 1¥R§8PoRy &I ofllxyrFs ﬁ?.’r‘r‘e‘i*b\(ggyﬁﬁ_eﬁ§ﬁ-‘,“{ fHgdgerani de.

M is lithium, sodium, potassium or halomagnesium

~ and r3 is me;hyl-df a removable protecting group

_ fof phenoliC'hydroxy is condenséd with'cycidhexanone

in a solvent comprising 80% to 100% by weight of |
one or more hydfocarbohs and 0% to 20% of 6ne or more
ethers and the ﬁesultant cémpound having the formula

QL_cHR‘ oRE S

| N | (1) -
where Rl is as defined _above'and_n2 is hydrogen,
methylior a removable,protecting group for phenolic

3

hYdroky,jis subjected to reduction to prepare an
amine and, where R! is -CN, the resultant |
-CH,-NH, group is subjected to methvlation or
reductive methylation to form the -CHz-N(CH3)2 .
group and where R2 is a removable prétecting,group
for phenolic hydroxy, the removable protecting
group is removed at any convenient stage in the
process. S '

4. A process as claimed in claim 3 wherein the said
~ solvent consists entirely of one or more |
hydrocarbons. -

5. A compound having the formula o ~

/o OH -
CHR

‘where R~ is -CS-N(CH, ), and R
or a removable protecting group.

2

OR

_ (1)
1 z_is hydrogen, methyl



7.. A process as claimed in claim 3, mhereln [err] is nmethyl. 8 A -
proceSs as claimed in claim1, carried out substantially as described in
Exanpl € 1 or 2 herein. 9. A process as clained in claim 3, C@Tié gut 10
substantially as described with reference tg& Exanpl es 2 and 3—herein-

A compound having forrmula | whenever prepared ™y a process as clained |n

claim, 2 or 8. 11 A conpound havi ng formla V whenever preplelllIlﬂfllllﬂlllllll||IIII

a process claimed in claim3, 4 or 9.

6. A compound as claimed in claim 5, which is N,N-

© dimethyl-a-(1l- hydroxycyclohexyl)-p-methoxyphenyl—
thloacetamlde -

7. A process as claimed in claim 3, wherein R? is

methyl.

8. A process as élaimed in claim 1, carried out
substantially as described in Example 1 or 2

‘herein.
g _ 9. a process'AS'claimed in claim 3, carried out
10 substantially as described with reference to~

EXémples_Z and :3 herein.

'lOL A compound havgng formuia I'wheneverfprepared by a
process as claimed in claim 1, 2 or 8.

.11, A compoundlhaving formula 'V whenevér prepared by
15 a process claimed in claim 3, 4 or 9.




