14 Novenber 2003 WO 00/ 76953 BENZENE DERI VATI VES, PROCESS FCOR THEI R
PREPARATI ON AND PHARMACEUTI CAL COWVPCSI TI ONS CONTAI NI NG THEM The present
invention relates to benzene derivatives 5 conprising an am ne function
substituted with an al kyl group and a cycl oal kyl group, WNeterthdtdD03
specifically to the signa receptors, in particular to those of the

peri pher al nervous s% §n1 to a process for preparing these conpounds and to
their use |n cal 10 conpositions and nore particularly as
innunosuppressants The signma receptors have been revealed with the aid of
several ligands. Firstly, nmention nmay be made of opiate conpounds,
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N-al | yl normet azocin or (+) 20 NANM and (+) pentazocin. A neuroleptic agent,
hal operidol, is also a signa receptor ligand, as are (+) 3-
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specific F receptors, nentlon may be nade nore
group and a cycloalkyl group, which binds specifically
to the sigma receptors, in particular to those of the
} peripheral nervous system, toc a process for preparing
these compounds and to their use in pharmaceutical

10 compositions and more particularly as

immuncsuppressants.
The sigma recaptors have been revealed with the aid of
several ligands. Firstly, mention may be made of opiate
compounds, 6,7~benzomorphéns or SKF-10,047, more
15 particularly the chiral compound (+) SKF—10,047 {W. R.
Martin et al., J. Pharmacol. Exp. Ther. 1976,1897,

517-532 ; B. R. Martin et al., J. Pharmacol. Exp. Ther.

L

1984, 231, 5339-544). Among these compounds, the ones

" most commonly used are (+) N-allylnormetazocin or (+)

20 NANM and (+) pentazocin. A neuroleptic agent,
haloperidel, is also a sigma receptor ligand, as are
(+) 3-(3-hydroxyphenyl)-l-propylpiperidine and
(+) 3-PPP (B. L. Largent et al., Proc. Nat. Acad. Sci.
USA 1584, 81, 4983-4987).

25 US patent 4 709 094 describes guanidine derivatives

that are highly active as ligands that are specific for

the sigma recepters, and mention may be made more



14 Novenber 2003 2 particularly of di-(0ODtolyl)guanidine, or DIG The
anatom c distribution of the sigma receptors in the brain has been studied
by autoradi ography, after |abelling these receptors with DIG according to
E. 5 Wber et al., Proc. Nat. Acad. Sci. USA 1986, 83, 87184wovedp88200Es wel |
as with the ligands (+) SKF-10,047 and (+) 3-PPP according to B. L. Largent
et al., J. Pharmacol. Exp. Ther. USA 1986, 238, 739-748. The

aut or adi ogr aphy study made it possible to identify the 10 sigma receptors of
the brain clearly and to distinguish themfromthe other opiate receptors,
as well as from the phencyclidine receptors. The sigma receptors are

partiCU'arg%;%g%%?%%%§rbfh@iE@Dltéhvm$@ﬂaﬂidWﬁéﬁnbﬁndTGar&Tmnncentrated in

t he cerebr trunk, e linbic 15 syStem and the regions involved in

regul atingahRe onftd 065 ; 15 G018 F €Epher $idfns alsoepoond fn wawd ous
peripheral tissues. At least two types of sigma receptor are distinguished:

the sigma-|rbeceplay AW sthe: s808%- dutecentigraphgandstelr the (+)
SKF- 10, 047 20 type bind selectively to the sigma-1li receptors, while other

ligands sughpesiiHg hadaperdeoptors(witd PAR stwwdieat taf Ei.nity for both
the sigma-1 and signma-2 receptors. Patent EP 461 986 descri bes conpounds of
formul a5 1feNeverhers 200P2c. Nat. Acad. Sci. USA 1986, 83, 8784~
8788, as well as with the ligands (+) SKF-10,047 and
(+) 3-PPP according to B. L. Largent et al., J.
Pharmacoel. Exp. Ther. USA 198§, 238, 739-748. The
autoradiography study made it possible to identify the
10 _siéma receptors of the brain clearly and to distinguish
them from the other opiate receptors, as well as from
the phencyclidine receptors. The sigma receptors are
particularly abundant in the central nervous system*an@
are concentrated in the cerebral trunk, the limbic
15 system and the regions involved in regulating the
emotions. Sigma receptors are aiso found in wvarious
peripheral tissues. At least two types of sigma
receptor are distinguished: the sigma-l1 receptors and
the sigma-2 receptors. Ligands of the (+) SKFE-10,047
20 type bind selectively to the sigma-l receptors, while
éther licands such as DTG, haloperidol or (+) 3-PFP
show great affinity for both the sigma-1 and sigma-2
receptors.

Patent EP 461 986 describes compounds of formula:



A -CH2-N R s (A which bind selectively to the sigma receptors and which
have i munosuppressant activity. Anong this series of conpounds,
(2)-(3-(3-chloro-4- 5 cycl ohexyl phenyl)allyl]cycl ohexyl et hyl am ne
hydrochl ori de, of formula: HH C=C CH -2 N CHz CH3 HC hagiobeeBestood ed in
particular. Reference may be nade, for exanple, to Biological Chem stry
1997, 2 72 (43), 10 27107-27115; | munopharmacol ogy and i nmmunot oxi col ogy
1996, 18 (2), 179-191. However, the conpounds of fornula (A) have a
specific property which may be considered as a drawback. This is a property
ng, et abol i zatiogi the dependency on the 15 cytochromne

whi ch appears durjng
known as CN¢’% 057 was enW|saged for the first time that
hereditary di Fere

[
m ght 6@% responsi bl e forAlvariations in response to
medi ci nal product s/=Oxi dati ve netabolism shows |arge variations between 20
i ndi.vidual s and g.eces. The research carried out in the R _
which bind selectively to the sigma receptors and which
have immunosuppressant activity.
Among this series of compounds, (Z)-[3-(3-chloro-4-
5 cyclohexylphenyl)allyl]cyclohexylethylamine
}  hydrochloride, of formula:

H

\ ,HCI
CH;—CH,

has been studied in particular.'ReferénCe may_be made,
for example; to Biological'Chemistry 1997, 272 (43) ,
10 27107-27115; Immunopharmacolegy and Immunotokicology
19396, 18 (2), 179-191. However, the compoundé of
formula (A) have a specific'property which méy be
considered as a drawback. This is_é property which
appears during metabolization: the dependency on the
15 cytochrome known_as CYP 2D6.
In 1957, it was envisaged for the first time that
hereditary differences might be responsible for
variations in response to medicinal products.
Oxidative metabolism shows large variations between

20 individuals and races. The research carried cut in the



3 14 Novenber 2003 4 | ast 15 years has shown that the variations in the
functional expression of the nultigenic cytochrome P450 (CYP) famly is the
cause of these differences. Only a few isofornms of cytochrone 2450 anong
those already 5 characterized in man have a role in the oxXNdaéinbér 2003

met abol i sm of nedi ci nal products. Reference nay be made to Xenobioti ca,
1986, 16, 367-378. Until now, CYP 1A2, ,CYP 2A6, CYP 2C9, CYP 2D6, CYP 2Cl19,

CYP 2E1 and CYP 3A4 have been identifigd on the basis of their clinical 10
inportance. Currently, it is estimated that CYP 3A4, CYP 2D6 and CYP 2C9
are responsi ble by thenselves and to variable degrees) for 90% of the

oxi dative t abolLi sm_of di cipnal produc g e;infemetiona
expr essi on ?Sthbeyﬁﬁﬁ%;FBSiigs%%ufggéd£§§ gﬁgqgﬁ?ﬁﬁgﬂc%% %? a good number

of environngntal .and, physi ol 0gi facto t hegeneti ebpeSphage the
most  pr onouhcREtERFRGer ,r%él)%%gﬁt%\%e?ﬁ%négi%:ﬁg'n?'rrpgcﬁ%tg(:r\%@r ol e played by

pol ynor phi sm,j.pn, t he_oxi dat | of . tedi Ckngl o PLOGUGHS o &8¢ T abm1 pugber of
t hese 20 poﬂ?%g}pﬁﬁg yhéﬁ%qgg%né%gﬁgigg ?pgrticularly t hose of pC:Y'P 2C19

and CYP 2D6 qgfkgégog rUd%“{iﬁ%&h%éﬁ%C#@9bC§honbm%H6é§"éﬂﬁéa@ﬁe

pol ynor phi s int roxyl ation of debrisoquine has been

oo s S kBB T, R Fi8aontn S Silidiesgenetic 25
mefabolism of medicinal products. Reference may be made
to Xencbiotica, 1988, 16, 367-378. Until now, CYP 1A2,
CYP 2A6, CYP 2C9, CYP 2D6, CYP 2C19, CYP 2E1l and CYP
34 have been identified on the basis of their clinical

10 importance. Currently, it'is'estimated that CYP 3A4,
CYP 2D6 and CYP 2C9 are responsible by’thémselves'(and
to variable degreeé} for 90% of the oxidative"
metabolism of medicinal products. Although the
funcﬁional expression of these isofo;ms is regulated

15 and influenced by ajgood number of envircnmental and
physiological factors, the genetic factors have the
most pronounced influence; which underlines the
important.role played by polymorphism in the oxidation
of medicinal products. A certain number of these

20 polymorphisms have been studied {particularly those of
cyP 2C19 and CYP 2D6). More particularly, the clinical
importance of the polymorphism of CYP 2D6 in the 4-
hydroxflation of debfisoquine has been demonstrated
(Ciin. Pharmacol. Ther. 1931, 50, 233-238). The genetic

25 polymorphism of CYP 2D6 is responsible for the

problematic metabolism of more than 30 important



probl emati c netabolismof nore than 30 i nportant 14 Novenber 2003 5
medi ci na
nmet aboli zers). It has now been shown that this isoformcontrols the

bi ot ransformati on of nedicinal products such as 5 anti ar 14 NepeRb&gEil3s,
anti - hypertensive agents, antiangi na agents, neurol eptic agents

p- bl ockers,
and antidepressants. Wth a few excepti ons, these nedicinal products are

used in psychiatric and cardi ovascul ar nedicine for long-termtreatnent.

products and affects up to 10% of the

The pharnmacoki neti c consequences are especially of quantitative order:

sl ow net abol i zi ng i ndi vidual s have .a |evel of unchanged product whichis

Caucasi an popul ati on (sl ow

10

hi gher than fheicQther orddesesquant idftdotes dif f eoeb0és offawthea consi der abl e
i npact for nolecules which have a 15 small therapeutic index.

clinical

Genetics thugsageeatilan igdpuraeesnt He ldiv frerteaioebizars el f itadasambwn side
effects observed between individuals. Thus, it is inportant to determ ne

whet her

system

or peent keowet altodt sohvE 4 seedizai redntprotsicthean be 20 nodified in
the case of genetic deficiency of an enzynme. Novel fine benzene derivatives
for the signpiseeapis@ormativopasti nedir ineds eoddudies percphersal nervous

have now been found according to the present invention, 25 which

have i mMmgosapplessgnthract iageyt but Bablowksatss ginti-hypertensive

"t

e—

10

15
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25

agents, antiangina agents, neuroleptic agents and_
antidepressants. With a few exceptions, these medicinal
products are used in psychiatric and cardiovascular
medécine for long-term treatment.

The pharmacokinetic consequenceé are especially of
quantitative order: slow-metabolizing individuals have
a level éf unchanged product which is higher than the
others. These guantitative differences have a
considerable clinical impact for moiecules which have a
small therapeutic ihdex. v
Genetics thus greatly influences the differences in
efficacy and in side effects observed between
individuals. Thus, it is important to determine whether
or not the metabolism of a medicinal product can be
modified in the case of genetic deficiency of an
enzyme.

Novel fine benzene derivatives for the sigma receptors,
ih particular those of the peripheral nervous system,
have now been found accerding to the present invention,

which have immunocsuppressant activity but a low rate of



14 Novenber 2003 6 netabolizaticn and/or little or no involvenment of CYP
2D6 in the oxidative process. The conpounds according to the invention al so
have antitunour activity, and in particular they inhibit the 5
proliferation of cancer cells. Mreover, these novel compawwiembareodseen
shown to have activity in the cardiovascular field, nore particularly in
controlling the heart rate. The conpoundgs according to the invention al so
have 10 activity on apoptosis. Thus, according to one of its aspects, the
present invention relates to the conpounds of formula: . . Rz A---(CH2) n
N, (I} 15 in which: R3 - Arepresents a group chosen fromthe foll ow ng:

"CC L, Oy 52? G228/, N1k 8 £8QUR), H%iLﬁWogvemextréﬁr@Q@ntS a
hydrogen cﬁlorlne oF fiTorine atomor a met hyl or nethoxy group; - Y

represents QD%Y%%Xﬁﬂbf%§&@§%l@eC£EBEbB%.OF fluorine atom 14 Novenber 2003
The compounds according to the invention also have
antitumour activity, and in particular they inhibit the

5 proliferation of cancer cells.

Moreover, these novel compounds have been shown to‘have

activity in the cardiovascular field, more particularly

in controlling the heart rate.

The compounds according to the invention also have

10 activity on apoptosis.

Thus, according to one of its aspects, the present

invention relates to the compounds of formula:

Y
R
2
R; A—(CH)7=N__ ()
_ R,
15 X
in which:
- A represents a group chosen from the following:
-C=C— , —CH=CH— ; —CH,—CH:—
20 - n is equal to 1 or 2;

- X represents a hydrogen, chlorine or fluorine atom or

a methyl or methoxy group;

- Y represents a hydrogen atom or a chiorine or

fluorine atom;



7 - Rl represents a cycl ohexyl group nono substituted, disubstituted,
trisubstituted or tetrasubstituted with a nethyl group; a phenyl group
monosubstituted or disubstituted with a fluorine or chlorine atomor with 5
a nmet hoxy group; a cycloheptyl, tert-butyl, dicyclopropyhehiBiber 2003

bi cycl o[ 3. 2. 1] octanyl, tetrahydropyranyl, 4-tetrahydrothiopyranyl or 1- or
2- adamantyl or adanmant an-2-ol group; or.ﬁl represents a phenyl group, it
bei ng understood that, in this case, X 10. and Y are other than hydrogen; -

R2 represents a hydrogen atomor a (Cl-C4)al kyl group optionally
substituted mﬁth a trifluoronethyl group; - R3 represents a (C5-C7)

| oal kyl ;
oy oal g1 s D s o leiDesesumaenta B it

pharnaceutlcallﬁ ac I"é aci ds

thereof. The fier g? éﬂéﬂd dFEEQE %b@%n%%ﬁéﬁ égaﬂfgfgsu§§EWEﬁ6¥B with

hydr ocar bon- bas mohovar ent |ca e ter Cl-C4) al kyl™ neans an

al kyl radical, H%Qhégﬂﬁi<§d@g ;r 10g%dﬁyw%ﬁbé%@BEtlQQQQkQHﬂQ to anofger

of its aspects entf on eIa es to the conpounds of forrmula (I)

whi ch: - r r cho f t WhAagJ oz HCH=CH: - -
- CHz- CHR 2?2%%%?%%5% PLeyel o T3 ooria e Jolopphatatondr wit

5 a methoxy group; a cycloheptyl, tert-butyl,
dicyclopropylmethyl, bicyclo[3;2.1]octanyl, 4-
tetrahydropyfanyl, 4-tetrahydrothicopyranyl or 1- or 2-

) adamantyl or adamantan-2-ol group; or R; represents a

phenyl group, it being understood that, in this case, X

10 and Y are other than hydrogen;
- Ry represents a hydrogen atom or a (Ci-c4)alkyl gioup
optionally substituted with a trlflucromethyl group,
- R3; represents a (Cs—Cq)cycloalkyl, '
and the addition sa&ts_of these compounds with

15 pharﬁaceutically acceptable acids, as well.as the

solvates and hydrates thereof.

The term "alkyl" means a linear or branched, saturated,

hydrocarbon-based monovalent radical.

The term " {C.-C4q)alkyl™ meané an alkyl radical

20 comprising from 1 to 4 carbon atoms.
According to ancther of its aspects, the invention
relates to the compounds of formula (I} in which:
- A represents a group chosen from the following:
~C=C— , —CH=CH~ ; —CH;—CH—

25 - n is equal to 1 or 2 ;



- X represents a hydrogen, chlorine or fluorine atomor .a nethyl or nethoxy
group; - Y represents a hydrogen atomor a chlorine or fluorine atom 5 -
R1 represents a cycl ohexyl group nonosubstituted, disubstituted,
trisubstituted or tetrasubstituted with a nethyl group; 14 N3emywkr 2o03UpP
nmonosubstituted or disubstituted wth a fluorine or chlorine atomor wth
a met hoxy group; a cycloheptyl, tert-butyl, 10 dicyclopropyl nethyl,

bi cycl o[ 3. 2. 1] octanyl, 4- tetrahydropyranyl, 4-tetrahydrothiopyranyl or 1-
or 2 adamantyl group; or Rl represents a phenyl group, being understood
that, in this case, X and Y are other than hydrogen; 15 - R2 represents a

(Cl-C4)al kyl _o ti,%%ag rftups i Wit RRa ttiidd W oftBh by ngr g¥Bm orR3
represents a (%5- E%%% oaJiy%#&gﬁgetﬁe adgitﬁbn salts of these conpounds

with phar magepti-ealil \2¢aeptab) e;a6:ds, as well as the 20 solvates and
hydr at es thereof. Accordi ng f%ggﬁ%theg of its aspects, the invention

relates to theycoppowndsof d offal dgedtatorenhen 200 R G V-R 2 (1 11) |
r -C:Q-; - CH=CH

in which: - Arepréesents a group chosen fromthe follow ng:
, -CH2-CH2  f1yuorine atom;

3 - R; represents a cyclohexyl group menosubstituted,
disubstituted, trisubstituted or tetrasubstituted with
a methyl group; a phenyl group monosubstituted or’

disubstituted with a fluorine or chiorine atom_or with

a methoxy group; a cycloheptyl, tert-butyl,

10 ‘dicyclopropylmethyl, bicyclo[3.2.1]octanyl, 4-
tetrahydropyranyl, 4-tetrahydrothiopyranyl or l—.or 2~
adamantyl group; or Ry represents a phenyl'group,rit
being understood that, in this case, X and Y ére other

than hydrogen; 7 |
15 - Ry represents a (Cl“Cq)aile cptionally substituted
with a triflucromethyl group:
- Rj represents a (Cs-Cy)cycloalkyl;
and the addition salts of-these_compounds with -

pharmaceutically acceptable acids, as well as the

20 solvates and hydrates thereof.

According to another of its aspects, the invention

relates to the compounds of formula:



5 - X represents a hydrogen or chlorine atom. - Y represents a hydrogen
atomor a chlorine atom - Rl represents a cycl ohexyl nonosubstituted,

di substituted, trisubstituted or tetrasubstituted with a nethyl group; a
phenyl group substituted with a 10 chlorine atom a nethexwogembpr 20030ne or
two fluorine atons; a tent-butyl or 1- or 2-adamantyl group; or Rl
represents a phenyl group, it being undergtood that, in this case, X and Y
both represent a chlorine atom - R2 représents a (C2--C3) al kyl; 15 and the
addition salts of these conpounds with pharmaceutically acceptabl e acids,
as well as the solvates and hydrates thereof. According to another of its
aspects, the invention relates te,the conpounds of formula (1) and (1.1) in
20 which A reprgsents a - CH=C pup of (Z) configuration and the addition
salts of these cqmpounds with at maceutically acceptable acids, as well as
the solvates and/trygrates thergof. According to another of 14 Novenber 2003
10 its aspectgs eption Il akes tq jhe conpounds as defined above in
whi ch X represen 1 /chl ori ne?atom &nd 'Y represents a hydrogen or chlorine
atom and the ad Ion salts of these conpounds with pharnmaceutically 5
acceptabl e acids, @s well as the solvates and hydrates thereof. According

to anot her of it%.aipects, the i nvention
, in whicno:

- A represents a greup chosen from the following:
—C=C— ; —CH=CH— ; —CH,—CH;—

’ 5 - X represents a hydrogen cr chlerine atom; .
- Y represents a hydrogen atom or a chlorine atom;
- R, represents a cyclohexyl ﬁonosubstituted,
disubstituted, trisubstituted or tetrasubstituted with
a methyl group; a phenyl group substituted with 2

10 chlorine atom, a methoxy group or one or two fluorine
atoms; a tert-butyl or 1- o:'2—adamantyl group; or R
represents a phenyl group, it being understood that, in
this case, X and Y both répresent a chlorine atom;

3 _ - R; represents a (Cz-C3)alkyl;

15 and the addition salts of these compounds with
prarmaceutically acceptable acids; as well as the
solvates and hydrates thereof.'

Accerding to another of its aspects, the invention
relates to the compounds of formula (I) and (I.1l) in

20 which A represents a —CH=CH— group of (Z) configuration
and the addition salts of these compounds with
pharmaceutically acceptable acids, as well as the

solvates and hydrates thereof. According to another of



relates to the conpounds as defined above in which RL represents a
3,3,5,5-tetranet hyl cycl ohexyl or 3,3 10 di net hyl cycl ohexyl or _

4, 4-di net hyl cycl ohexyl group, a phenyl group nonosubstituted or

di substituted with a fluorine atomor substituted in posiNoOEmBeNeddr a
chlorine atom or a 1- or 2-adamantyl group; and the ..addition salts of

t hese conpounds w th pharmaceutically 5§ acceptable acids, as well as the
sol vates and hydrates thereof. The followi ng conpounds: -

[ (2)-3-(4- Adamant an- 2-yl - 3-chl or ophenyl ) propen-2- yl]cycl ohexyl et hyl am ne 20
-- [ (2 -3- (4 Adamant an- 2-yl phenyl ) proper-2- yl]cycl ohexyl ethylamne ; -
{ (4 -3-- ? Ghoetdd Metiy| eyclabhexyl reldtes to the compounds as
chlorophenyﬁ propén- 2-yl }cycl ohexyl ethylam ne ; -[

(2) - 3-- (4- Adamanianskple %@WQE@P“EWE peeRen -2 2 ybEeye! ahexykathyl ani ne
; 14 Novenber 2003 11 1 - (2) (4- Adamant an- 2-yl --3, 5- dlchlcropheny] )

proper - 2- Y&]Eﬁﬁk%@%ﬁﬂéﬂéwﬁ@@iﬁgen or- ch16#&)ime3-at{ch Adamanthe- - 2-yl -
5--di chl or ophenyl ) propen- 2- Yyl ]cycl ohexyl (2-net hyl ethyl)amne ; 5 as mell as

the salts thgreef ow i IRharsmcens seatbypoasedeptdhlre med tsaceéheisaliat es and
hydrates thereof constitute another aspect. of the invention.
5 acceptable acids, as well as the solvates and hydrates

. thereof.
According teo another of its aspects, the invention
relates to the compcunds as defined above_in which R;
represents a 3,3,5,S—tetramethylcycloheiyl or 3,3-
'1¢ dimethylcyclohexyl or 4,4-dimethylcyclohexyl group, a
| phenyl group monosubstituted or disubstituted with a
fluorine atom or substituted in positioﬁ 4 with a "
chlorine atom; or a l- or 2-adamantyl group; énd the
. addition salts of these compounds with pharmaceﬁtically

15 acceptakble acids, as well as the scolvates and'hydrates

thereof.
The following compounds:
- {(Z)—3~{4—Adamantan—2-yl—3-chlorophenyl)propen-z-‘
yl]cyclohexylethylamine ;

20 ~ [(2)-3-{4-Adamantan-2-ylphenyl)propen-2-
vllcyclohexylethylamine ;
- {(Z)-3-[{4-(4,4-Dimethylcyclohexyl) -2~
chlorophenyl}propen-Z—yl}cyclohexylethylamine ;
-[({Z)-3~(4-Adamantan-l~yl-3-chlcrophenyl)propen-2-

25 vyllcyclohexylethylamine ;



In particular, the invention relates to [(2)-3-(4-

adamant an- 2-yl - 3, 5- di chl or ophenyl ) propen--2- 10 yl]cycl ohexyl et hyl arrm ne as
well as the salts thereof with pharnaceutically acceptabl e acids, solvates
and hydrates. thereof. The salts of the conpounds accor qingvERpbhe003
invention are prepared according to techniques that are well 15 -known to
those skilled in the art. The salts of the conpounds of fornula (1)
according to the present invention 'conprise those with inorganic or
organi c acids which allow a separation or a suitable <crystallization of the
conpounds of formula (1), as 20 well as of the pharnmaceutically acceptable

salts. SUiLabg9399§g§4mﬂhéﬁagg§ﬂﬂ% 3g@ﬁgiéﬁ@br@b@éuffi?ﬂepeﬁxaLiC aci d

or an optically active aci exanpl e tartaric acid,

di benzoyl t arfard.¢- aGh g dglisgaci d or a canphorsul phonic acid, and
t hose mhichiigr c25 pﬁ¥§?gﬁggicélly acceptabl e salts, such as the

hydrochl ori de,; hydr pbf o3 demagukphat-a,) hyds 0gesn 14 rNewember) 2008422 -

sul phat e, di hydrogen phosphate, naleate, funmarate, 2- naphthal enesul phonat e

or para-tol ugnesulPlviake: (Theehygnea ar desngr g nost particularly

preferred anong the salts of the conpounds of fornmula M 5 Wen a conpound
accordi ng tag¢t R invention €9ntai REORBE OFi I Phasyawelbic Ll bons, the |

optical isomers of this conpound forman integral part of the invention.
-~ acceptable acids, the solvates and hydrates thereof
constitute another aspect of the invention.
) In particular, the infention relates to [(Z)-3-(4-
adamantan-Zwyl—B,S—dichlorophenyl)p;openf2;

10 yl]cyclohexylethylamine as well as the salts thereof
with pharmaceutically accepfable acids, solvates and
hydrates. thereof. |
The salts of the cqmpounds according to the invention
are prepared according to techniques that are well

15 ‘known to those skilled in the art.

The sélts of the compounds of formula (I) according to
the present invention bomprise those with inecrganic er
organic acids which allow a separatién or a suitable
crystallization of the compounds of formula (I), as

20 well as of the pharmaceutically acceptable salts.
Suitable acids which may be mentioned are: picric acid,
oxalic acid or an optically active acid, for example a
tartaric acid, a dibenzoyltartaric acid, a mandelic
acid or a camphorsulphonic acid, and those which form

25 physiclegically acceptable salts, such as the

hydrochloride, hydrobromide, sulphate, hydrogen



When a conpound according to the invention presents a stereoisonerism for
exanpl e of axial-equatorial type 10 or Z-E type, the invention conprises
all the stereoisoners of. this conpound. The present invention conprises the
conpounds of forrmulas (1) in the formof pure isoners, hyiN@kedet 2003 he
formof a mxture of isoners in any proportion. The 15 conpounds (l) are
isolated in the formof pure isoners. % t he conventi onal separation

techni ques: use may be namde, for exanple; of fractional recrystallizations
of a salt of the racemc mxture with. an optically active acid or base,
the principle of which is well known, or 20 conventional chronatography

tech hi ral ,ph I f oL, | b
mado of SRR DN SHTTAEogEr 83%%f%%r§f L e T

m xt ures such ch] orina Ivent > q ounds of
for mul a (I)???zﬂ@éﬂ?&ﬁﬁﬁ Eg Pﬁgs %%ﬁ?&%ﬁ?%? f? gEy %ggen carbon or

hal ogen ato dPartl ular ¢hla rlgg %r&% +N9¥9ﬂ§fi Eggfgaggduwlne at ons,
SO

have been re ?hég?s §i 6acti ope, exanple tritium or

carbon- 14. Such I bellegtgog?ogqgs ?d%ﬂgénofrgégﬁgagchlgtudles of

rretabolism@fz1 cokinetics, i'n hem cal tests 5 as receptor |igands.

The funct O@ﬁengfowo%nq@m g@éfopalar;e%%mmm tdgen fpbgCEbacal ddereonpounds
of fornula

or more asymmetric carbons, ths optical iscmers of this
compound form an integral part-of the invention.
When a compound according to the invention presents a
stereoisomerism, for.example of axial-equatorial type

i0 or Z-E ty?e, the invention comprises all the
stereoisomers of this compound.-
The present invention comprises the compounds of
formuias {I}) in the form of pure isomers, but aléo in.
the form of a mixture of isomers in any proporticn. The

15 compounds (I} are isoiated in the form of pure isomers.
by the conventional separation techniques: use may be
made, for example, of fractional recrystallizations of
a salt of the racemic mixture with an optically active
acid or base, the principle of which is well known, or

20 conventicnal chreomatography techniques on a chiral
rhase or a non-chiral phase; for example, use may be
macde of separation on silica gel cr Cig~grafted silica
gel, eluting with mixtures such as chlorinated
solvents/alcohol. The above compounds of formula (I)

25 also comprise those in which one or more hydrogen,

carbon or halogen atoms, in particular chlorine cr



reaction internedi ates can be protected, either in permanent formor. in
tenporary form wth protecting 10 groups which ensure an. unequi vocal

synt hesi s of the expected conpounds. The protection and deprotection
reactions are carried out according to techniques that areNwadrhbeer2@08 t 0
those skilled in the art. The expression "tenporary protecting group for
am nes, 15 al cohols, phenolthiols or carRoxylic acids" means protecting
groups such as those described in Protective Groups in Organic Synthesis,
Geene TW and Wits P.G M, ed. John Wley and Sons, 1991 and in
Protecting G oups, Kocienski P.J., 1994, Georg Thieme Verlag. 20 A person

skilled in the art. wil| capabl.e seleriifd Lhenapopr i ate protecting
groups. The ) tﬁ%sasggfbr%lgg (b%{encan I?(E)rrprise precursor groups for

ot her functiaqns,which. are. te hseguend | yYriRiven@Orcamsensieps. 14
Novenber 200§?ﬂf9§%ﬁb?éc%g§?8F%é gf%gent invention is also a process for

preparing th%:ﬂ‘é%”?f%?%?]%g&a@@??%d@ Jare Ghas 861 € hzed dantdiatstidinken A

represents a her, if n =1, a Mannich reaction is carried

out between the nhagyt acet | ep adetdomting: oés ot AUbd SEHERGt{ DBjests

5 as receptof ligands.
The functional groups which may be present in the
molécule of the compounds of.formula (I) and in the
) reaction intermediateé can be'protected, either in
.permanent form or in temporary form, with protecting
10 groups which ensure an unegquivocal synthesis of the
expected compounds. The'protectidn and deprqtection
reactions are carried out acéofding to techniques that
are well known to those skilled in the art. The
expression "temporary protecting group for amines,
15 alcohols, phenolthiols or carboxylic acids” means
protecting groups such as those.described in Protective
) Groups in Organic Synthésis, Greene T.W. and Wuts
P.G.M., ed. John Wiley and Sens, 1991 and in Protecting
Groups, Kocienski P.J., 1994, Georg Thieme Verlag.
ZC A person skilled in the art will be capable of
selecting the appropriate protecting groups. The
compounds of formula (I} can comprise precursor groups

for other functions which are generated subsequently in

one Or more steps.



in which Ry, X and Y are as defined. for (1), the formal dehyde and the
amne (1) HNR2R3, R2 and R3 being as 10 defined for (1); b) or, a Suzuk
coupling is carried out between the. conmpound of formula: YR CC(CH2)7
N 2 (la) R3in which X, Y, n, R and R3 are as defi ned1i®oveimbeppoD¥Z 15
represents a bromne, an iodine or a trifluoronethanesul phonate (OTf) group
and a boron derivative (2) of formula Q—B(CR)Z in which R represents a
hydrogen atom or an al kyl or aryl groupin the presence of a base and a
nmetal catalyst; 20 c) or, when Rl represents a cycl ohexyl group
nmonosubstituted, disubstituted, trisubstituted or tetrasubstituted with a

TELhy| groups BueXslenentyl.. 4 AA doverber 2003 1<5cbaly anydroeysany!

4-tetrahydro a group, a coupling is carried out

bet ween COW%’%?d%%)%ggrigﬁdWecQ&%&p&@e@fsfggmgggi ne)or bronine atom and

the ketone esponding to represented by Cy-"r0 5 in the presence
of a base, tg,giye.Lbe,Lht emediate conpound of formilar
1) when A represents a —C=C- group: -

5 a) either, if n = 1, a Mannich reaction is carried out

between the phenylacetyléne derivative of formula
y

c=cH ()

in which R:, X and Y are as defined for {I), the
fofmaldehyde and the amine (1) HNR:R;, R; and R3 being as

10 defined feor (I);

b} or, a Suzuki coupling is carried out between the

compound of formula:
Y
R

— s 2
z c:c—(CHz)n-—N\R (ia)

3
X

in which X, Y, n, R; and R; are as defined for (I) and Z

15 represents a bromine, an iodine or a
triflucromethanesulphonate (CTf) group and a boroen
derivative (2) of formula R;-B(OR}z in which R
represents a hydrogen atom or an alkyl or aryl group in
the presence of a base and a metal catalyst;

20 c) or, when R; represents a cyclohexyl group
monosubstituted, disubstituted, trisubstituted or

tetrasubstituted with a methyl group; a cyclocheptyl, 4-




R CSC -(CHz)- N (1) R 3 inwhich X, Y, n, R2 and R3 are as defined for
(') ; the 10 said conmpound (I"') then being reduced under selective
conditions; d) or, a coupling reaction is carried out between the am ne of
formula: R2 HC (4) R3 15 in which n, R2 and R3 are asi4d¢erderbogs (1),
and the conmpound of formula Y in which RI, X and Y are as defined for (1)
and Z represents a bromne or iodine atgmpor a 20 trifluoromethyl sul phonate
(triflate or OIf) group; 14 Novenber 2003 16 2) when A represents a -CH=CH
group, a hydrogenation is carried out, with nascent hydrogen or in the
presence of cycl ohexene, of conpound (I) in which A represents an acetyl ene
group -C G, ddtiwesrbpybapiaparse-ddter syt eohd opgraowrid o2 )adamaheyior m of
a

group, a coupling is carried out between compound (Ia)

in which Z represents an iodine or bromine atom and the

ketone (3) corresponding to R; represented by (:::>==O

5 1in the presence of a base, to give the intermediate

compound of formula:

. Y
J #_ /Rz
> c=c—CHy—N] ()
HO R3 _
x -
in which X, ¥, n, Rz and R; are as'defined for (I) ; the

10 said compound (I') then being reduced under selective

conditions;
d) or, a coupling reaction is carried out between‘;he

amine of formula:

R
2

rd
H—-C_::'“C—(CHZ)n—N\ (4}
‘ R
3

) 7 | |
’ 15 in which n, R, and R; are as defined for (I), and the

compound of formula
Y

> ()

—-

X
in which R;, X and Y are as dafined for (I) and Z

represents a kromine or icdine atom or a

20 trifluorocmethylsulphonate (triflate cr OTf) group;



m xture of the Z and E isoners, or this hydrogenation is carried out in the
presence of a netal catalyst on a support in order to prepare the ethylenic
compound (1) in Z form or alternatively compound (I) in which A 10
represents an acetylene group -C=C-- is reacted with a natpadvempdri2desin
order to prepare the ethylenic conpound (1) in E form 3) when A represents
a -CHz-CHz- group, a hydrogenation is ried out on conpound (I) in which
A represents a 15 -CH=CH or --C=C gr . Step la of the process according
to the invention is -carried out with heating, preferably at a tenperature
of between 80C and 90C, in a polar solvent such as 1, 2-di net hoxyet hane or

1, 4-di oxane._ A catal yst can be_ 20 us i ate i on
reaction, fd é&%nﬁl 5 SREEAS A 2 s §% as C %Bg ra'k{TIorl qge§8Iélopper | |

chloride. In ste t he pr.qge = preferabl
carried outjﬁttﬁgﬁ 8H56uﬁ39%}sfa5ébﬁﬁ %HKEg %u?tkggégﬁ?spCTf and ¥he
bor on derlvatlvq%éﬁé §% %&éT@ﬁ%Jé e %ase er%qtlg?.¢§l@grﬁled out in

the 14 Novede&r® Sence o as alk metal or
al kal i ne- earth ég{shxqrgx'd%%ed%lﬁ?%gﬁsthEQSpQﬁt%%dHr {c@r bonates, nore
odi

particularlf‘ﬁ%5a55|un1p osphate or m carbobnate.” The reaction is

carried %Ut'féﬁ§¥% S. RLEEERGE Qi @ (A ug@t ahyStn E%%_Q%ﬁﬁ@'@faaCODDGF, tin

mixtﬁre_of the Z and E isbmers, or this hydrogenation |
is carrie& out in the presence of a metal catalyst cn a
support in order to prepare the ethylenic comppund (I)
in 2 férm, or'alternatively compound {(I) in which A

10 represents an acetylene group —C=C— is reacted with a

| metal hydride in order to prepare the ethylenic
compound_(I) in E form,
3) when A represants a —CH;—CHT- group, a hydrogenation
is carried out on cempound {(I) in which A represents a

15 -CH=CH— or -C=C-— group.
Step la of the process according to the invention is
carried out with heating, preferably at a temperature
of between 80°C and 90°C, in a pelar solvent such as
1,2-dimethoxyethane or 1,4-dioxane. A catalyst can be

20 used to Ffacilitate the condensation reaction, for
example a metal salt such as copper II chloride or
copper IIT chloride.
In step 1lb of the process, the Suzuki coupling is
preferably carried out between a compound (Ia) in which

25 I represents CTf and the boron derivative (2) of

formula R;-B(0QE),. The reaction is carried out in the



or, preferably, palladiumcatal yst, such as

tetrakis(triphenyl phosphine)palladiumoptionally with a halide such as
lithiumchloride acting as co-catalyst. The process is perforned with
heating, at a tenperature 10 of between 60C and 80C i n an4iN®/enbzpbgent such
as toluene or 1,2-dinethoxethane or, preferably, in a toluene/aqueous

sol ution two-phase nedium optionally wih a portion of al cohol such as

et hanol . Suzuki coupling has been studied in nmany publications 15 such as,
for exanple, Synth. Commun. 1.981, 11 (7), 513 519 and J. Org. Chem 1993,
58 (8), 2201-2208. The boronic acids (2) RL-B(OH)2 are comercially

avai | abl e orpsysdhesi gedaconsent iansh | ys fa bkathe medralesponal kglihat o,
preferably brono, derivatives RLBr by the action, 20 for exanple, of
trinmethyl boreaiech mébeiphesencd defs 2 abaseidash ahaspitates ydrithium In
step 1lc, the coupling is preferably carried out on a conpound (la) in which
Z represents o i bes at ooy ei partthecprasknceobhss ihas eamnake or
n-butyllithiumin an 25 inert solvent, preferably diethyl ether at |ow

t enper at ure, sidweiyr eferpedatenpfhat ursnatinre bei agriviced uNovVenbee 2003 18
-80 to -70C. The reduction of (1') to (lI) is carried out under selective
condi tions®, fporesexarel @f agcuedihgcata et nef hodedeserdisoad GIPHRE r ahedr on
1995, 51, 11043-11062 by the action of chlorotrinmethylsilane and 5 sodium

i odi de in a mirxt greefdralpbyonpelibd/iom ordpmtygt, such as

tetrakis (triphenylphosphine}palladium optionally with a
halide such as lithium chloride acting as co—cata;yst.
The procéss is performed with heating, at a temperature
10 of between 60°C and 80°C in an inert solvent such as
toluene or 1,2-dimethoxethane or, preferably, in a
toluene/aqueous solution two-phase medium opfionally
with a portion of alcohol such as ethanol.
Suzuki coupling has been studied in many publications
15 such as, for example, Synth. Commun . 1981, II (7), 513—'
519 and J. Org. Chem. 1993, 58 (8), 2201-2208. The

boronic acids (2) R;~B(0OH); are commercially available
or synthesized conventionally from the corresponding
halo, preferably bromo, derivatives R;Br by the actioen,

20 for example, of trimethyl borate in the presence of a-
base such as tert-butyllithium.
In step lc, the coupling is preferably carried out oa a
compound (Ia) in which Z represents a bromine atom, in
the presence of a base such as n-butyllithium in an

25 inert solvent, preferably diethyl ether at low

temperature, the preferred temperature range being from



sol vent such as dichl oronethane, followed by a treatnment with acetic acid
in the presence of zinc, alternatively by the action of hydriodic acid or

by ionic hydrogenation by the action of sodium 10 tetraborohydride in
triflic acid. In step Id of the process, the coupling is1¢aNdveatep003 i n the
presence of a palladiumcatalyst, one or nore tertiary am nes and
optionally lithiumchloride. A conpounglélll) in which Z-represents a
triflate will 15 preferably be used, an he process will be carried out in
the presence of a palladiumcatalyst such as

tetraki s(tri phenyl phosphi ne) pal | adi um or di chi orobis (triphenyl phosphi ne)

| 1 adi d ' |l - h { odidegr Z
Capr osents. 28 R0r 11 Pake, TITH SATChor: e Wit | ol 2o bb. uoed = This

represents 2 hi um chl ori o be used. This coupling

s preferably, parrihed Quy Joh (he Poa3eRgendl Ao QLIMAANE necapddpyl dine at

t he reflux poOi - reaction mxture. For this type of coupling, known

as Sonogashi upl.i r o n, ¥gs5,251¢Chem 1993,
58, 7368-73 62%%81§%§E%g3Fﬁ%ﬁggg%%%g§¥ @%;%gﬁ%g%?{ 1995, 1115?2116 and

Synthesis, 1 9 4pNoverbesc 2003 42 Talpreparigndteyconperadangl) in
which A repr%ﬁ%%%sﬁéoe?créﬁ}+ gréﬂp in Zform the hydrogenation is

general | y Csac(&iﬁﬂ oHLiikR the PreEsences obscyekokeans raocal oriaktedat al yst
on a support, such as palladiumon bariumb5 sul phate or cal ci um carbonate or
Raney nickelgPlyent such as dichloromethane, followed by a _
treatmentrwith acetic acid in the presence of zinc, d:
alternatively by the action of hydriodic acid or by
ionic hydrogehation by the action of sodium
10 teﬁraborohydride in triflic écid.
In sﬁep 18 of the process, the coupling is carfied;cut
in the presehce of a_palladium catalyst, one or more
tertiary amines and optionally lithium chloride. A
compound (III} in #Hich Z represents a triflate will
15 preferably be used, and the process will be carried out
in the presence cof a pal;adium catalyst such as
tetrakis (triphenylphosphine)palladium or
dichlorobis(triphenylphosphine)palladium and'opﬁionally
a co-catalyst such as copper iodide. When Z represents
20 a triflate, lithium chloride will also be used. This
coupling is preferably carried out in the presence of
triethylamine and pyridine at the reflux point of the
reaction mixture. For this type of coupling, known as
Sonogashira coupling, reference may be made to J. Org.
25 Chem. 1993, 58, 7368-7376¢ and 1998, 63, 1108-1118 ;

Syn. Lett. 1993, 1115-1116 and Synthesis, 1987, 881.



preferably, the Lindlar catalyst, in a solvent which is inert for the
reaction, such as petroleumether or an alcoholic solvent. To prepare the
conpounds (1) in E form the netal hydride preferably used is 10

di i sobutyl al um ni um hydride (DIBALH) in an inert sol vent4 sggbmasr 20a3uene.
To prepare the conpounds (I) in which A represents a -CH2---CH2- group, the
hydrogenation is generally carried out iRen alcohol, for exanple ethanol,
in the presence 15 of a catalyst such as platinum oxide or, preferably,

pal | adi um on charcoal. For the techni ques for reducing the al kenes and

al kynes used above, reference may be made to "Catal ytic Hydrogenati on.

Techni ques a ﬁgpé&gg%igﬂgNggd?aﬁﬁa§ 2Py Chenvetey" A Relperdsdntugusti ne,
er’ nc. W

1965, Mar cel ork. The general process for preparing the
conpounds (I)_'ﬁgcmmigpo@prggrgsggkgbanjageﬁyagﬁgegaudpnuﬂkﬂgenemahbScribed
ow: 2 X

in Scheme 1 be 14" Novenber 2003 20 ROUTE A if n =1 Y C=-CH (li)
/R2HN (1)carried out in the presence of cyclchexene and a metal
catalyst on a support, such &as palladium on barium
5 sulphate or calcium carbonate cor Raney nickel or,
preferably, the Lindlar catalyst, in a solvent which 1is
inert for the.reaction, such as petroleum ether or an
 } | alcoholic solwvent. To prépare the compcounds (I} in E
form, the metal hydride preferably used is
10 diisobutylaluminium hydride (DIBALH) in an inert
solvent such as toluene. |
To prépare the compounds (I) in which A represents a
—CH,—CH,—~ group, the hydrogenation is generally cairied
oﬁt in an alc¢ohol, for'example ethénol; in the presence
15 of a catalyst such as platinum oxide or, préferably,
palladium on charcoal.
For the technigques for feducing the alkenes and alkynes
used above, reference may be made to "Catalytic
Hydrcgenation. Technigues and Applications in Organic
20 Chemistry”, Robert.L. Augustine, 1965, Marcel_Dekker,
Inc. New York.
The general process for preparing the compbunds (I) in
which A represents an acetylene group -C=C— is

described in Scheme 1 below

25



R 3 HCHO SCHEME 1 G CH (lIla) de R2 C - =C--(CH2)n N\ (fa) R3 x ROUTE C
ROUTE B if n =1 ROUTE D In Schene 1, A= --CC , and X' Y, n, Rl, R2 and
R3 are as defined for (1), R represents a hydrogen atomor an 5 al kyl or
aryl group, Z represents a bromne or iodine atomor a tHiNREmMbaNEOE
represents a triflate when Z represents a bromne or iodine, or else Z
represents a 14 Novenber 2003 21 broninﬁufr i odi ne atom The inportance of
the nature the substituents Z and Z' i he coupling reaction |abelled
ROUTE D wil|l be detail ed hereinbel ow. of Compound (I1) is obtained by
treatnment in basic nmedium of the cghgﬁgﬁg{olein of formula: O

ROUTE A ROUTEB
ifn =1 ifn=1
_ v |
R1 C=CH (i)
X R
1)
s 2 {
HN © (1) | HCHO -
R ,
3 -
HCHO
_ Y _
0 R
with " R,-B(OR), (2) z C=C—(CHIN
= —C=C-— == o) R
\ / X ' _ | 3
A - ) Z=gr| A | |
(3) ,
R
/2
H-CEC-—-(CHZ)H—N\- ' 4
@ R
Y Y
R z (N Z— Z (Hla)
1
X X
ROUTED
ROQUTEC
in Scheme 1, A = —C=C— , and X, Y, n, Ri, Rz and R; are

as defined for (I), R represents & hydrogen atom or an
5 alkyl or aryl group, raepresents a bromine or icdine
atom or a triflate and Z' represents a triflate when Z

represents & bromine or icdine, or elss Z' represents a



Cl GCHCCH(IV) in which X, Y and Rl are as defined for (1), preferably
by the action of. sodium hydroxide in a solvent such as 10 tetrahydrofuran
or, preferably, 1,4-dioxane, at the reflux tenperature of the solvent. The
chloroacrolein (1V) is prepared fromthe acetophenone of14Rsvamiar 290€- CH3
O 15 in which X, Y and RI are as defined for (1), by the action of a

Vil snmeier conplex. Use is nade, for exanple, of

(chl or onet hyl ene) di met hyl ammoni um chl ori @&, a conmercial Vil sneier conplex,
or of a Vilsneier conplex obtained froma disubstituted fornmam de 20

conbi ned with oxalyl chloride, phosphorus oxychloride or phosgene. The

[ | 1 formed i 1 i hat I t
o1 an ot hor BE TRt ot G BR51 = SRl wolhr - SO AR A0CT A V1T Shay e canpl o

st S R et 20 s, et ik

di chl oroneth r tenpefatures of between -10C

and 10C is used g RAHTECH! BihY HPTaddl 2144PReQbiTRRAI PN, reference may
e mhade, or

5 Compound (II) is obtained by treatment in basic medium

of the chloroacrolein of formula:
O
N
cl - C—H
v/
CZZQ\
H (V)
R1 | X
in which X, Y and R; are as defined for (I), preferably
by the action of sodium hydroxide in'a solvent such as
iO 'tetrahydrofuran or, preferably, 1,4-dicxane, at the
reflux temperature of the solvent.

The chloroacrolein (IV) is prepared from the

acetophencne of formula:
Y

R ﬁ—-CH3 "2

X 0]

-

15 .in which X, Y and R; are as defined for (I), by'the
actidn of a Vilsmeier complex. Use is made, for
example, of (chloromethylene}dimethylammonium chlcride,
& commercial Vilsmeier complex, cor of a Vilsmeier
complex obtained from a disubstituted formamide

20 combined with oxalyl chlecride, phosphorus oxychloride

or phosgene. The process is generally performed in a



exanple, to J. Chem Soc. (C 1970, 2484-2488 and Angew. Chem Internat.

Ed. 1963, 2, 98--99. 10 The acetophenones (V) are known or prepared
according to known methods such as those described in.Gzz. Chim Ital.
1949, 79, 453-457 and J. Am Chem Soc. 1947, 69, 1651-16ddvember Ri3ene 2
illustrates the nethods used to prepare the 15 conmpounds (V). 14 Novenber
2003 23 SCHEME 2 Z=B R =Y In Schene qux, Y and Rl are as defined for (I),
Cy is as defined above for (1'), Z représents a bromne or 5 iodine atom or
Orf, R represents a hydrogen atomor an alkyl or aryl group and P
represents a protecting group for the ketone function such as a nethyl. 14

Novenb 2003 4 Th t d th
Compounds. (Veg LB UG Sk o 51 (9% Rr 0" Conasund R P B2 (3] s

descri bed [ e gag eomgerR A raggl ay Yo s&é}.erTE%n@Ie%eoﬁwﬁﬁé@n of the

conpound ( ~al so 5 e protected conventionally, for exanple by the

action a;}é!nahléwet%# “ueﬁ?ﬁ&e | dn&hex g0 eenaRdiite al cohotolvénthe

presence of an acrd suc
such as di chlorometh ne cr 1,2- dlmethoxyethane at

5 temperatures of between -10°C and 10°C is used more

particularly. 7
For this typerof reaction, reference may be made, fdf
example, to J. Chem. Soc. (C) 1970, 2484-2488 and
Angew. Chem. Internat. Ed, 1963, 2, 98-95. )

10 .The acetophenones (V) are known or prepared ac;ording
to known methods such as those described in Gazz. Chim.
Ttal. 1949, 79, 453-457 and J. Am. Chem. Soc. 1947, €9,

1651~1652.

Scheme 2 illustrates the methods used to prepare the

15 compounds (V).



t ol uenesul phoni ¢ acid. The conpound (Jp) 'is thus obtained, which is reacted
91----0 10 with the ketone "*~ under the conditions described for the
conversion from(la) to (1'). The ketone function is deprotected by
hydrolysis in acidic nmedium to give the conpound (V). Theixwaimbeerogaound
(V') is then reduced under the mld conditions described for 15 the
conversion of (I'") to (l). In certain cagas, for exanple when R represents
a 4, 4- dinmethylcycl ohexyl or 4-tetrahydropyranyl group, the internediate
conmpound of forrmula: X -CH3 (VI) 11 0 20 in which X =0 or -C(CH3)2 may
be fornmed, which will give, after prior protection of the ketone function
and hydrogegawsME F or exanple in the presence of palladium on charcoal in
net hanol , foll owed Q¥E§apr ction of the ketone function, the desired
conmpound (V). 14 Nosz 25 The conpounds (V) in which X and/or Y is

ot her than hydrogen cdn be obtained fromthe conpounds (V) in which X ="Y
= H by net hods known hose skilled in
C—CH (Va) _
. vV
@—/c CH, (VP

X
l | .z %-—CH3
Y

@@ .

V)

R,-B(OR),

In Scheme 2, X, Y and R; are as defined for (I)f Cy is
as defined above for (I'), Z represents a bromine or

5 iodine atom or QOTEf, R'represents a hydrogen atom or an
alkyl or aryl group and P represents a protecting group

for the ketone function such as a methyl.



the art. For exanple, when X and/or Y represents a 5 chlorine atom
chlorination of the aromatic nucleus is carried out by the action of
gaseous chlorine in the presence of a Lewis acid, preferably alum nium
trichloride, in a chlorinated solvent such as dichl or ongiipgRember 2deey abl y
at 0C. 10 The conpounds (Va) are commercially available or can be prepared
according to nethods known to those skiljdged in the art. For exanple, when Z
represents a triflate, the conpound (Va) can be prepared as shown in SCHEME

3: 15 SCHEME 3 CH3O (VIII) d-CGCH3 O AIC3 T 02 O-'// '~--
C-3="Tfo--(/ \ - -CH3 11 0 X (Va) In Schene 3, X and Y are as defined for

(1). The 20 aoposmgdsuaMk! (v)arec yamsist & hycadarkallle @ rqn epes ed
compounds (Va) by the action of the boron compound Ri-
B(OR),; (2} as described for the conversion from (Ia) to

(I). The ketone function of the compcund (Va) can also

5 be protscted conventionally, for example by the action
of a trialkyl orthoformate in the éorresponding alcohol

in the presence of an acid such as para-

toluenesulphonic acid.
The compound (Vp) is thus obtained, which is reacted

10 with the ketone ::: under the conditions described

for the conversion from (Ia) to (I'). The ketone

function is deprotected by hydrolysis in acidic medium

to give the compound (V'). The said compound (V') is

then reduced under the mild conditions described for
15 the conversion of (I') to (I).

In certain cases, for example when R; represents a 4,4~

dimethylcyclohexyl or 4-tetrahydropyranyl group;-the

intermediate compound of formula:

X C—CH (V1)
< /> < > T
QO

20 in which X = O or -C(CHs)» may be formed, which will
give, after prior protection of the ketone function and
hydrogenation, for example 1in ;he presence of palladium
on charcoal in methanol, fcllowed by deprptection of

the ketcne function, the desired compound (V).



conventionally. 14 Novenber 2003 26 According to another of its aspects, a
subject of the present invention is also the conpounds of fornmula (la) : R
z C GCG--(CH2)n N(la) R35inwhich X, Y, n, RR and R3 are as defined for
(I) and Z represents a bromine or iodine atomor OIf. ThgsRvem08HZO0BAS are
novel and constitute key intermediates in the synthesis of the conpounds
(I'). The present invention also relates to a process for 10 preparing the
derivatives (la) characterized in that: 29 either, when n = 1, a Mannich
reaction is carried out between the phenyl acetyl ene derivative of formula:
Y CECH (Ila) 15 in which X and Y are as defined for (I') and Z represents a

brom ne or iodine atomor OIf, fornaldehyd 1) HHARZR3 ; - -
or, a couplllger@QMPQﬂTd% E&r riedvbaenpét g h§r§§38% k%?nula

hydreogen can be obtained from the compounds (V) in
which X = ¥ = E by methods knowr toO those skilled in
the art. For example, when X and/or Y represents a

5 chlorine atom, chlorination of the aromatic nucleus is
carried out by the action of gaseous chlorine in the
presence of a Lewis acid, preferably aluminium
trichloride, in a chlorinated solveqt such as
dichloromethane, preferably at 0°cC.

10 The ccmpounds (Va) are commercially available or can be

prepared according to methods known to those skilled in

the art.

For example, when Z represents a triflate, the compound

(Va) can be prepared as shown in SCHEME 3:

15 |
SCHEME 3 _
. c:a—c—c:H3 | y |
) Tt,0
C—CH, ——=TIO c—CH,
AICIa i ch
° X
(viil) Vi) (Va)

in Scheme 3, X and Y are as defined for (I}. The

20 compounds (VIII) are commercially available or prepared

conventionally.



/| 2 HGC-C-(CH)-

as defi ned

Y are as defined for (1),
triflate and Z

trifl ate,

N (4) R 14 Novenber 2003 27 in which R2, R3 and n are

for (1), and the derivative of formula: Y (Ilia) in which X and

otherwise Z' represents a triflate, in the presence of a

Z represents a 5 bromne or iodine atomor a
represents a bromine or iodine atomif 24 Rpississt2ooa

pal | adi um catal yst, one or nore tertiary.amnes and optionally |ithium

chloride. 10 The Mannich reaction is carried out under the same

as those described for the conversion from (lIl) to M A Sonogashira
reaction described for the coupling of the conpounds (I11) and (4)

for the cou Illr;g_gfjI % Q§§3§§9t13§ gemeunds (ldda) andibqece Wiehné

represents
process is
when Z repr

[ithium chl

e an repreésents a brom ne or iodine atom t

gerf JLANE, @b55n3558fthbtQH#?O&*H&réﬁefogﬂubBe oth

Sents a ronlne or iodine atoma " represents a trif
t he process tﬁ performed in the presence of lithium chloride. The u
or|&e qakes it possible to direct the coupling reaction.
2
72— CEC—-—(CHz)n———N\ (ta)
X Rs

10

condi ti ons

is used

he

er hand,
| ate, 20
se of

in which X, Y, n, Ry and Ry are as defined for m and 2

represents a bromine or iodine atom or OTf. These
compounds are novel and constitute key intérmediates in
the synthesis of the compounds (I).
The present invention alsc relates to a process feor
preparing the derivatives (Ia) characterized in that:

- either, when n = 1, a Mannich reaction 1is

carried cut between the phenylacetylene derivative of;

. formula:
v
z C=CH . (!1a)
X

15

20

in which X and ¥ are as defined for (I) and Z
represents a bromine or iodine atom or OTE,

formaldehyde and the amine (1) HNRzR3 ;

- or, a coupling reaction is carried out between

the amine of formula:

2
H—C=C—(CH,)=N (4)

AN
R

|



The propar gy
conventi onal
Lett. 1989,

3- br onopr opy
tenperature
are conventi
in which X

trifluoronet

al cohols (I X) are thensel ves obtained fromthe
resents .a bro ] Ne _ ' ; e; at Qe 12 pacoF di ng, t enkiheneet hods
%%bf T’gﬁkgwggﬁtggggdﬁgfron&({a) to (F) or from(Va) to M
s (JXa).are_ go hal.ly available or prepared according to
%&r 5@15§|o§ ngﬁﬁggfhose skilled in the art. 20 The conpound
2003 29

which Z" rep
descri bed pr
The conpoun
techni ques t

(I'lta) is prepared fyomthe chloroacrolein -of fornula: 14 Novenber
O-Cl~ ~C, H

| ami nes (4) (in the case where n = 1) are prepared

ly, for exanple according to 14 Novenber 2003 28 Tetrahedron

30 (13), 1679-1682 starting wth the amne (1) HNR2R3 and

ne by the action of potassium carbonate in aefemmhbdrioaoat a

of between 50C and 80C. 5 The conpounds (I1l) in which Z = OIf
onally obtained fromthe co?responding al cohols of fornmula: Y

Y and Rl are as defined for (1), by the action of

hanesul phoni ¢ anhydride (triflic 10 anhydride) in pyridine.
conpounds of fornmula: Y in

eV
%ﬁ%yme nowWn

2 z (Na)

X
in which X and Y are as defined for (I}, Z represents a
bromine or iodine atom or a triflate and Z' represents
a bromine or icdine atom if Z represents a triflate,

otherwise Z' represents a triflate, in the presence of

‘a palladium catalyst, one Or more tertiary amines and

optionally lithium chloride.

10

The Mannich reaction is carried out under the same-

conditions as those described for the conversion from

(IT) to (I).

IA Sonogashira reaction described for the coupling of

15

20

the compounds  (III) and (4) is-used for the coupling

petween the compounds (IIIa) and (4). When 2 represents

a triflate and Z' represents a bromine or iocdine atom,
the process is performed in the absence of lithium
chloride. On the other hand, when Z represents a
bromine o; iodine atom and Z' represents a triflate,
the process is performed in the presence of lithium
chloride. The use of lithium chloride makes it possible
to direct the coupling reaction.

The propargylamines (4) (in the case where n = 1) are

prepared conventicnally, for example according to

The:



C=C H Ova) dans laquelle X and Y are as defined for (1) and Z represents a
brom ne or iodine atomor OTf, which is itself obtained fromthe

acet ophenone of formula: Y5 CG-CH3 (Va) Oin which X, Y and Z are as
defined above for (IVa), according to the nethods descrifaaibveaiber RE03

conversion from(lV) to (I1) and from (V) to (IV). The conpounds accordi ng
to the invention have undergone 10 bi ocheni cal and pharmacol ogi cal studies.
The conpounds of fornula (1) and the pharmaceutically acceptable salts,
hydrates and sol vates thereof bind specifically to the signma receptors, in
particular to those of the peripheral nervous system also known as the

sigma-2 15 recepiledrodhesatli nioy,f.@o t (g3 )5) g7 -1 66epls@lay tiasy studied in
vitro on guinea pig brain nenbranes using 3H (+)-3FPP as |igand, according
to De Haven- kudki nshetamine [iLfeHNBeRensed 1998rohdprébvid Hy)the Pentazocin
bi nds 20 specifically to the sigma-1 receptors. A guinea pig brain nmenbrane
fragment is prepared oot agunockireohd tNovienteare 2003t 301esaal avet hods. The

menbr ane preparation (0.3 ng of
temperature of between 50°C and 80°C.

5 The compounds (III) in which Z = OTf are conventicnally

obtained from the corresponding alcchols of formula:
Y

R OH  (X)

X
in which X, Y and R; are as defined for (I), by the
action of triflucorcmethanesulpheonic anhydride (triflic

i0 =anhydride) in pyridine.

The alcohols {(IX}) are themselves obtained from the

cempounds of formula:
Y _

z" OH {1Xa)

X
in which Z" represents a bromine or iodine atom,
15 according to the methods described previously for the

conversion from (Ia) to (I) or from (Va) to (V). The

compounds (IXa) are commercially available or prepared

according to techniques that are well known to those

skilled in the art.

20 The compound (IIa) is prepared from the chloroacrolein

cf formula:



protein /m) is incubated for 150 minutes at 37C in the presence of 0.5 nM
[3H - (+)-pentazocin. The non- specific binding is determned in the presence
of 10 pM5 (+)-pentazocin. The nmenbranes are then filtered and rinsed 3
times. The filtered material is analysed to determ ne tihgNovéabeo2ooaf [ 3H|
-pentazocin specifically bound. Under these conditions, the conpounds of
the invention, exanples of which follow,save | C50 val ues of 10 between
0.1 nMand 100 nM The capacity of the cOnipounds according to the invention
tointeract with the signma-2 receptors was tested in vitro on the rat

spl een menbranes using [’ - DIG as ligand, according to R Paul et al.
Journal of 15 Neuroi nmunotwgy 1994, 52, 183-192. The nenbrane preparation
(I mM) is incubated @&ih 2 MMt 3H - DTG for 90 minutes at 20C. The anount of
non-specific bingding Jc=wstimated in the presence of 10 pM DTG or

hal operidol . ThgZ%enyf anes aye fiveiered and washed 20 twice, and the
filtered materi @ anal ysed to determ ne the anount of [3H]-DTG

speci fical |l y houn he conpounds according to the invention have a sigm-2
activity of BetweenA nM and 500 nM 14 Novenber 2003 31 1 - The conpounds
according to the invention were also tested in tests of i munosuppressant
activity presestdhdetble B eatadt eseniate ISEBNAAIILPS (drle %Wt & ned from

Si gma

represents a bromine or iodine atom or OTf, which 1is

itself obtained from the acetophencne of formula:
Y ‘

rd ?‘,‘—-:(.31-«!3 (Va)

X 0

in which X, Y and Z are as defined abové for (IVa),
according to the methods deséribed for the conversion
from {Iv) to (II) and from (V) to (IV).
The.compounds according to the inveﬁtion have:undergone
.10 biochemical aﬁd pharmacological studies. The compounds
of formula (I) and the pharmaceuticélly acééptable
salts, hydrates and sclvates thereof bind specifically
- : to the sigma receptors, in particular to those of the
pefipheral nervous system, also'known as the sigma-2
15 receptors.
The affinity for the sigma-1 receptors was studied in
vitro on guinea pig brain membranes using 3H- (+) -3FPP as
ligand, according to De Haven-Hudkins et al., Life
Science 1993, 53, 41-48. (+)-Pentazocin binds
20 specifically to the sigma-1 receptors. A guinea pig

brain membrane fragment is prepared according to the



5 Chemcal Co (St Louis, MJ). The SEB contains |ess than 0.00029% of

endot oxin ("linmulus anoebocyte |ysate" test Bioproduct, Walkersville, M)
These nol ecul es are dissolved in a phosphate salt buffer solution; the
conpounds according to the invention are dissolved in a 34 N®erbepP003
contai ni ng 5% et hanol, 5% Tween 80 and 90% water. The m ce used are 6- to
8-week-ol d fenmal e Bal b/ C m ce obtained omthe Charles River breeding
stock (France) - and 8-week-old fermal e C57BL/6 and-B6D2F1 mi ce obtai ned 15
fromthe | FFA CREDO breedi ng stock (Domai ne des Oncins, BP 0109, 69592

L' Arbresl e Cedex, France) C tokine determ nation: 5 nice are injected with

h d I Iy bef

the lLE%”?‘iS”Lb%f%m@%?mﬁﬁ T P ORI ol o B od
t d

Arer the HESEEroV B L8 Tl ei%rieg‘@eﬁ‘r’?ﬁ%%gi e serum i <

cont ont s ar Zc%eé%%%%@%é‘zg‘&bt 3 OR ara o e ekt %n?fﬁgd o
cambri dge) e i & deverhar Q0B 2 408l 2t echar predeonle areoraling Lo the

i nstructiong not'i ce use. Toxin®sho t he conpounds are

T SLed AP TESl e Rel e L S0p pebeR A o B S
rinsed 3 times. The filtered material is analysed to
determine_the fraction of [’E]-pentazocin speéifically‘
tound. Under these conditions, the compounds of the
invention, examples of which follow, have ICsy values of

10 between 0.1 nM and 100 nM.

| The capacity of the compounds according to the

invention to interact with the sigma-2 receptors was
tested Iin vitro on the rat spleen membranes usihg {SH]*
DTG as ligand, aéqording to R. Paul et al. Journal of

15 Neuroimmunology 1994, 52, 183-192. The membrane
preparation (1 ml) is incubated with 2 nM [’H]-DIG for
90 minutes at 20°C. The'amount‘of non-specific binding
is estimated in the presence of 10 pM DTG or
haloperidol. The membranes are filtered and washed

20 twice, and the filtered material is analysed to
determine the amount of [°H]-DTG specifically bouﬁd. The

compounds according to the invention have a sigma-Z2

activity of between 1 nM and 500 nM.

o



adm nistered at a rate of 10 pg/nouse intravenously, and D-galactosamne is
adm ni stered (20 ng/nouse, intraperitoneally). Death is observed 48 hours
later. 10 GVH (Graft-Versus-Host) disease: the test conmpounds or the

sol vent alone (as control) are injected into female B6Oovditerpob@d) mice
intraperitoneally. 4 hours |later, they are injected wth 7.5 x 10" C57BL/6
(H2b) nouse spl een nononucl ear cells to-&nitiate the GVWH. Al 15 the
aninmal s are sacrificed one week after thé~graft and the increase in the

wei ght. of their spleén, caused by G/H is neasured. The follow ng index is
calculated: I = weight of the weight of the spleen ,spleen weight of the /

wei ght of the _aginal_ anj T i S =
lexp - 1 x10 I rco%nﬂl%?% %@cg’ggg‘l#‘?zrﬁg%ﬁ%ﬂ‘zﬁ gﬁ%%@gfglgy%é)\ﬁisl\ivenber

20 . i C :
Srena v vo AL AIBEETLE AL e b o e
gre§gﬁr€e$m&9! c shock carried out with sterile

D-Galactosamine, SEB and LPS are obtained from Sigma
5 Chemical Co (St Louis, MO). The SEB contains less than
0.00029% of endotoxin {("limulus amoebocyte lysate" test
Bioproduct, Walkersville, MD). These molecules are
A dissolved in a phosphéte sélt buffer solution; the

compounds according to the invention are dissolved in a

10 solution containing 5% ethanol, 5% Tween 80 and 90%

water.

The mice used are 6- to 8-week-old female Balb/C mice
obtained from the Chafles River breeding stock (France}
and 8-week-old female-c57BL/6 and B6D2F1 mice obtained

15 from the IFFA CREDC breeding stock (Domaine des Oﬁcins,
BP 0109, 69592 L'Arbresle Cedex, France). |

Cytokine determination: 5 mice are injected with the

N

compounds or the solvent alone, intraperitoneally 30
minutes before the LPS (10 pg/mouse intravenously) or

20 orally 1 hour before. Blood samples are taken by retro-

orbital or cardiac puncture, 1 hour 30 minutes after

the injection of LPS. The samples are centrifuged and
the serum is taken. The serum is stored at -80°C before
analysis. The TNF-O and IL-10 contents are determined

25 with the aid of the ELISA kit (Genzyme, Cambridge). The



5 distilled water. The remaining cells (the white blood cells) are washed
twce with the culture nedium (RPM 1640 contai ning 2% heat-i nacti vated
foetal calf serum 2nM L-gl utam ne, 1nmM sodi um pyruvate, 100 U /m of
~penicillin, 100 pg/m of streptonycin and 15 nM Pl PES) 49NedmbérczD03
beforehand to pH 6.6. The cell viability, determnm ned using the trypan bl ue
techni que, always exceeds 95% by this BEeparation nmet hod. The spl enocyt es,
at a concentration of 6 x 106 cells/m,““are cultured with the test
products, in flat-bottomed 15 96-well plates (Fal con, Becton D ckinson,
Li ncoln Park, NJ) in the presence of 2 pg/m of SEB. Four wells are

prepared for each _concentration of _test pr S h i i is carried
out at 37C FR>&5c&H° &RTreS FH%US&%@I’“%&%%h%?%: fggwgfg?qtfr%& C02) for 4
days. 2 20 pC . of tritiated m.di ne _( sham Les Ulis, France) are ,
t hen added T%agggﬁQJﬂqi%@?wé$¥gkgo§§‘h§%%% | ater, the cells are recovered
on a glass fibte filter. il1e : I ST i,nl and) using a
skatron ( }r”rfglcisélol_c%& |ésc%§£é§§§l?éﬁ33§§%ﬂae%ﬁldﬁ%g%¥?§i ty 25 incorporated

and bound on1he LELLEr I rpacyred LA:ald Noveither, 2000 ddcsyi call e | quid

scintillati'on counteér Pharmaci a LKB). The conpounds accordi ng
to the iqvent] i PPLEeRSanr; a4t r dj e t he
A oV 4 APURQSURPHERS ARY et 194 I yL.8ecor diag e
results!§5 Q%Eg v%ggghrlng f%ese g?ocﬁenléal and behavi our al
administerad at a rate of 10 pg/mouse intravenously,

and D-galactosamine is administered (20 mg/mouse,
intraperitcneally}.

Death is observed 48 hours later.

10 GVH (Graft-Versus-Host) disease: the test compounds or

the solvent alone (as contreol) are injected inteo female
BED2F1 (H2° x H2%) mice intraperitoneally. 4 hours
later, they are injected with 7.5 x 107 C57BL/6 (H2P)
mouse spleen mbnonu;lear cells to initiate the GVH. All

15 the animals are sacrificed one week;aftér the graft and
therincrease in thé weight of their spleen, caused by
GVH, is measured.

The following index is

calculated: I = weight cf the weight of the

spleen spleen

weight of the weight of the
animal animal
The results are expressed as

follows: PS = Iexp - 1 % 100

Icontr - 1

with PS : percentage of splenomegaly.



tests. 2 - The conpounds according to the invention also underwent tests
showi ng their capacity to inhibit the proliferation of tumour cells and
cancer cells. 10 Measurenent of the proliferation of MDA/ MB231 cells
(hornmone-i ndependant breast cancer) The MDA/ MB231 cel |l sqaNevémbetzoosed in
vitro by successive passages in DVEM nmedi um (G bco Laboratories, G and

I sl and, NY) containing 10@6heat-inactivgged foetal calf serum 1nM 15

sodi um pyruvate, 100 U /m penicillin and”100 kg/ m of -streptonycin. For
the proliferation nmeasurenment, the cells, at a concentration of 2 x 105/ m,
are cultured with the test products in RPM 1640 nmedi um contai ni ng 10pg/ m

of 20 bovine_insulin ( 0 I 1 f.ep (Sigma), in
f1 at - bot t onedE8E kST 3 HE A : gaﬁon?%&Fncoln Park, NJ).
%%%f E}a%% Lheskeshvoducts.  The

Three wells are %1 ared for_eac
ture i5 incubator (atnosphere

i ncubat i on i SYERFASEEBULE T %5%P$*8§ncel
© 93% air + 5% CO2 2 t L
UIIis,aHL hb@%ﬁbé?%2%8é“§% fl e are henﬁaﬁﬁﬁ%egg gggkégﬁﬁfﬁfgﬁaz??n] =

Twenty- four _houts | atero, Lhe, f&%tgé'}ﬁ(l%ﬁt%%i’@ﬁngtbw@@ n- EDTA (G bco)

and recover ed BHt h& Sos 1 termat” A, Wallac, Turku, Finland)

using a skatgen 2;4BRALIALIA, KB, PLsgabanyy cd¥ils Tomer adiaactinddy

cells) are washed twice with the culture medium (RPMI

1640 containing 2% heat-inactivated feoetal calf serum,
E 2mM L-glutamine, 1lmM éodium pyruvate, 100 UI/ml of
penicillin, 100 pg/ml of streptdmycin and lSVmM PIPES)
10 adjusted beforehand to pH 6.6. The cell viability,
determined using the trypan blue technique, always
exceeds 95% by this prepafation method.
The splenocytes, at a concentration of 6 x 10° cellsfml,
are cultured witﬁ the test products, in flat-bottomed
15 96—wéll plates (Falcop, Becton Dickinson, Lincoln Park,
NJ} in the presence of 2 pg/ml of SEB. Four wells are
preparad for each concentration of test products. The
incubation is carried out at 37°C in a cell culture
incubator (atmosphere: 95% air + 5% COz) for 4 days. 2

20 nuCi of tritiated thymidine (Amersham, Les Ullis,

France) are then added to each culture well. Four hours
later, the cells are recovered on a glass fibre filterx
(Filtermat A, Wallac, Turku, Finland) using a skatron
(Pharmacia LKB, Piscataway, NJ). The radicactivity

25 incecrporated and bound on the filter is measured in a



i ncorporated and bound on the filter is nmeasured in a suitable liquid
scintillation counter (Betaplate, Pharmacia LKB). 3 - The conpounds of the
invention al so underwent tests 10 denonstrating their value in the

cardi ovascular field. The antiarrhythm c effects of the 1qqupeuités2e03ordi ng
to the invention were tested on reinfusion arrhythmas in anaesthetized
rats. The experinment was perfornmed on 15 mal e Sprague Dawl ey rats under
normal tension;, weighing from250 to SGﬁgg. These aninmal s are obtained from
the |FFA CREDO breedi ng stock. The animals are kept under standard

| aboratory conditions and fed with standard food: A04 (UAR). Water is

supplied ad I|b occl ysion and reinfusion_tech ue used in this
study corresh bfb iﬁgu ﬁéﬁs%ﬁégt FHBD by ﬁﬁ|A&eRﬁri§k Circ. Res.
1984, 55, 54 andng e at al. (Br. J. Pharmacol. 1984, 82 349-357),.
slightly no ?% 135 ‘ani mal s were anaesthetized with pentobarbita

f?iéﬁ?o'tSmazéée"ﬁ??céﬁb%ﬁtﬁfa%sag%i‘%sa%? er;%é’@%ﬁéﬁé& PR o) - A
Fﬁ}ggt?gn(gg é%€%§§P§ %ﬁugt%h ' %Je;ék%vﬁ%% gEOQEEE %f;gg ngﬁsthe f our
5 legs of the animy é&&iﬁ&OEH Eer@é%ﬁéﬁ’éﬁP'Qﬂ&aﬂéhav1oura1
tests.
2 - The cémpounds according to the invention also
underwent tests showing their capacity to inhibit the
proliferation of tumour cells and cancer cells..

10 Measurement of the prolifération of MDA/MB231 cells

(hbrmoné—independant breast cancer) : The MDA/MB231
cells are maintained in vitro by successive passages in
DMEM medium (Gibco Laboratories, Grand Island, NY)
coﬁtaining 10% heat-inactivated foetal calf serum, 1mM

15 sodium pyruvate, 100 UI/ﬁl penicillin and 100 pg/ml of
streptomycin.
For the proliferatioﬁ measurement, the cells, at a
concentration of 2 x 10°/ml, are cultured with the test
products in RPMI 1640 medium containing 10ug/ml of

20 bovine insulin (Sigma) and 10pg/ml of apotransferrin
{Sigma), in flat-bottomed 9%96-well plates (Falcorn,
Becton Dickinson, Linceoln Park, NJ}). Three wells are
prepared for each concentration of the test products.
The incubation is carried out at 37°C in a cell culture

25 incubator (atmosphere : 953% air + 5% CO;) for 4 days. 2

pCi of tritiated thymidine (Amersham, Les Ullis,



(ECG, wusually DTl (Gould ES1000 or on an Astromed 7400 polygraph). After
performng a thoracotony, a thread was placed on the left anterior
descendi ng coronary artery, near to its origin, to ligate the artery. The
10 two ends of the thread are passed through a plastic tubRoveb&trdos pl aced
on the surface of the heart, just above the coronary artery. The coronary
artery was occluded by exertlng a tension on the ends of the thread for 5
m nutes, and reinfusion was carried out BY -:L 5 relaxing the tension. The
tenperature of the animal was controlled and maintained at 37'C by means of
a honeot hermal cover. For the intravenous-route study, t he products wer e

di ssolved in a mxture of 75% PEG 400/di stille ﬁ 3d ected 5

ni nut es bef oFealnicgat iake tHeenr 88899 FRe SFCEd t%@ﬁeW? ?ec éﬁ”ﬁ a vol unme

of 0.1 mM /100 g of rat. The control group re%Flve%h gjs solv ﬁpr t he
oral -route sfady, htohiéfsprkﬁiﬁ:%s WeRecs %-6eﬁd@d STP9% HEtLWI c 5’ips1 dse and

adm ni stered to the 25 consci ous ani nal avage 0.m.n Jhefore
| i gating théDgérdﬁ&PFQ%t%ﬂ% fﬁ%%V5F89u6¥%%Méf1 %ﬁngﬁps?e%ég%Fh 14 Novenber

2003 37 a volune of 1 m/'QO0 rat. The control, group re Ahis
vehi cl e. The(FsLtewrdg &rr MA %15 WEF&Uandiy clb) gléfﬂ'a‘ggurl %’gea\{:t%%

e 0 TSt LI T 0T S5 SR BRckeuARy Lo

incorporated and bound on the filter is measured in a
stitable liguid scintilliation counter (Betaplate,

Pharmacia LKB).
3 - The compounds cof the invention also underwent tests

10 demenstrating their value in the cardiovascular

field. |
The antiarrhythmic effects of the compounds according
to the invention were tested on reinfusion arrhythmias
in anaesthétized rats. The experiment was performgd on

15 male Sprague Daﬁley rats under normal tension, weighing
from 250 to 300 g. These animals are obtained from the

3 : IFFA CREDO breeding stock. The animals are kept under

| standard laboratory conditions and fed with standard
food: AQ4 (UAR). Water is supplied ad libitum.

20 The occlusion and reinfusion technique used in this
study corresponds to the methods described by Manning
et al. (Circ. Res. 1984, 55, 545-548) and Kane et al.
(Br. J. Pharmacol. 1984, 82, 349-357), slightly
modified.

25 The animals were anaesthetized with pentobarbital

sodium in a proportion of 60 mg/kg intraperitoneally,



1988, 22, 447-455) ventricular extrasystoles (VES), ventricular tachycardi a
(TV), given that the VT is the succession of at |east four VESs, 10 -
ventricular fibrillation (VF), and nortality by fatal ventricular
fibrillation or by cardiac arrest. These arrhythm as are1gxpiessetees a
percentage of aninmals exhibiting the event (frequency). 15. The animals
were divided into groups of 4 to 10 anigals. Each animal received only one
dose of product. Both intravenously and orally, the products protect the
ani mal agai nst reinfusion arrhythm as by reducing or elimnating the
nortality and frequency of the VFs. 20 Furthernore, certain products reduce

andlor el Mae e Tegueney of he Mo ik g VESe, awendlier e
Dy 2 G k! o shudes on puimn lepakgethorasany [ract | ons
eneye by, 1L 2Roct e I TBLDILOL: ULl e dsed ol 120 LiaTes (el val ve
BENL Pl MARLSSPOGl 0,20, PIZIR 3 ootk d teeo Dl o
5 legs of the animal to record the electrocardiogram
(ECG), usually DII {(Gculd ES1000 or on an Astromed 7400
-polygraph) . After performing a thoracotomy, 2 th;ead
was placed on the left.anterior descending coronary
artery, near to its origin, to ligate the artery. The
10 - two ends of the thread are passed through a plastic
tube, which is placed on the surface of the heart, Just
above the coronary artery. The coronary artery was
occluded by exerting a tension on the ends of the |
thread for 5 minutes, and reinfusion was carried out by
15 relaxing the ﬁension. The temperaﬁure of the animal was
controlled and mainﬁained at 37°C by means of a
homeothermal cover.
For the intravenbus—route study, the products were
dissolved in a mixture of 75% PEG-400/distilled water
20 and injected 5 minutes before ligating the artery. Tﬁe
prodﬁcts were injected in a volume of 0.1 ml/lCO g of
rat. The control group received this solvert.
For thé oral-route study, the products were suspended
in C.6% methylcellulose and administered to the
25 conscious animal by gavage, 120 minutes before ligating

the coronary artery. The products were administered in



2D6. It is possible to use human hepatic mcrosomal fractions which contain
all of the human hepatic 10 isoforns incubated in the presence of

oxi dor educti on co-factor (NADPH) and in the absence or presence of
quinidine at 20 times its Ki value wth respect to CYP1Z[Mpverhber 203 ease in
met abol i zati on observed in the presence of 15 quinidine may be associ at ed
with the inhibition of CYP 2D6 isoform3thus proving its possible

i nvol venent in the netabolic pathway(s) studied. Mcrosonmal fractions
prepared fromtransfected cells which express only one.isoformof human 20
cytochronme P-450 (GENTEST Corp.) can also be used. Human hepatocytes in
primary cul taurgs Wmehodr e maapald ey of £ castyi Dheourphaske ¢rand |1 netabolic
reactions can also be used. In this case, the incubations are perforned

ki netically reuesi 24dhents 2ehinclidie presence and absence of quinidine, a
power ful and specific inhibitor of CYP 2D6. 14 Novenber 2003 39 Reference

may be made Tt JfoPhawimg ExphyHreriad 986re23@alszed3dyy O%e deonpbends
according to the invention were 5 particularly studied as follows: - The
sai d conpoumthd sréinciibated wietrhddungatddpatastingcidsoreiuteakii ons and

NADPH ( oxi dor educti on co- ,
5 according to the Lambeth Conventions (Cardiovasc. Res.,

1988, 22, 447-455}:
~ ventricular extrasystoles (VES),
3 - ventricular tachycardia (TV), given that the VT is
the succession of at least four VESs,
10 - ventricular fibrillation (VE),
- and mortaiity by fatal ventricular fibrillatidn or by
cardiac arrest.
These arrhythmias are expressed as a percentage of
animals exhibiting the event (fregquency).
15,.The_animals were divided into g:oups of 4 to 10
. animals. Each animal received only one dose of pfoduct.
.Both intravenously and drally, the ptoducts protect the
animal against reinfusion arrhythmias by reducing or
-eliminating the mortality and fregquency cf the VFs.
20 Furthermore, certain products reduce and/cr eliminate

the frequency of the VIs and the VESs, when they are

administered intravenously.

The involvement cof CYP 2D6 can be demonstrated by In

25 vitro metabolism studies on human hepatic microsomal

fractions. The concept most commenly used is inhibition




factor) as well as in the presence or absence of quinidine. The degree of
inhibition of the 10 netabolization observed in the presence of quinidine
reflects the involvenent of CYP 2D6 in the netabolization of the said
conpound. This approach can be used when the netabol i zatijNovembeh2qa8 i C
m crosomal fractions is of a sufficient 15 anplitude (i.e. greater than or
equal to 10% of the amount of startingzgubstrate). \Wen the nmetabolization
of the said conpound on hepatic mcrosones is too snmall to be able to
gquantify an inhibition with precision, or when 20 additional verifications
are necessary, additional, nore in-depth studies on human hepatocytes in
primary cul ber @ nd & Parforyed; ksnepiealdiy awglic2dor hogusnitheedegreer of

i nvol venent of CYP 2 in the overall hepatic netabolization is then

reveal ed byze520he idecs ease kN +deus NtEhesSKe beeaganee ehbsidimtsai d 14
Novenber 2003 40 conmpound, possibly observed in the presence of quinidine.

The resul t sygbt:ai Bed tshow ihahithencespeutrds =t diaygive pheénicriyéetion
have a | ow degree of 5 netabolization and/or little involvenent of CYP 2D6

in the oxidattBnrpseeess.tdNoasi gnzohetoxicity is observed with these
conpounds at the pharmacol ogically active doses and their toxicity
5 Various mcdels make it possible to demeonstrate, in a
specific metabolic reacticn, the involvement of CYP
2D6.
- It is possiblé to use human hepatic microsomal
fractions which contain all of the human hepatic
10 iéoforms incubated in the presence of |
oxidoreduction co-factor (NADPH) and in the absence
or présence of quinidine at 20 times its K:; value
with respect to CYP 2D6. The decrease in
metabolization cobserved in the presence of
15 | quihidine may be associated with the inhibition of
CYP 2D6 isoform, thus proving its possible
involvement in the metabclic pathway(s) studied.-
- Microsomal fractions prepared from transfected
cells which express only cne isoform of human
20 cytochrome P-450 (GENTEST Corp.) can also be used.
- uman hepatocytes in primary culture which are
capable of carrying ocut phase I and II metabolic
reactions can also ke used. In this case, the
incubations are performed kinetically cver 24 hours
25 in the presence and absence of quinidine, a

powerful and specific inhibitor of CYP 2DE.



is thus conpatible with their use as nedicinal 10 products. The conpounds of
the present invention are particularly advantageous and may be used

advant ageously as nedicinal products especially for treating conditions 15
in which it is desirable to reduce the inmunol ogi cal ac{i4 Mbtemb&Pdoal so
conditions associated wwth inflamuatory disorders. Mention nmay be nade, as
non- limting guide, of: conditions wth Zutoi mune conponents such as, for
exanple, rheumatoid arthritis, 20 |upus erythematosus, conditions caused by
denyelinization, for instance nultiple sclerosis, Crohn's disease, atopic
dermatitis, diabetes or graft rejection reactions, graft-versus-host _
reaction, organ R4 fasphant magntiet irade oo 3l t Bhaam.vaxP autls® Fmuhéd9s
uveitis, uveoretinitis, Behcet's disease, atherosclerosis, asthma, fibrotic
di seases, pul nronary7143RdbvEFBer 2003 41 idiopathic fibrosis, cystic
fibrosis, glomerulonephritis, certain spondyl arthropathies, rheumatoid
spondylitis, osteoarthritis, gout, bone and cartilage resorption,
osteoporosi s, Paget's disease, 5 septic shock, septicaem a, endotoxin shock,
adult respi rzi@rgodpstundss as\arrdbimsg 9| Fe8siEvVeadhedt 98¢5  pul nonary
sarcoidosis, ulcerative colitis, anyotrophic lateral sclerosis, Alzheinmer's
di sease, Eaﬂpaﬁbmcsladﬂ§e§§@§iﬁd&ﬁﬁﬁﬁ@fé@wﬁﬂpus eryt hemat osus

haenmodynam ¢

The said compound is incubated with human hepatic

miérosomal fractions and NADPH (oxidoreduction co-

factor) as well as in the presence or absence of

quinidine. The degree of inhibiticn of the

10 metabelization observed in the presence of
quinidine reflects the involvement of C?P 2D6 in
the metabolization of the said compound. This
approach caﬁ be used when the metabolization c¢n
hepatic microsomal fractions is of a sufficient

15 ‘émplitude (i.e. greater than or equal to 10% of the

amount of starting substrate).

When the metabolization of the said compound cn

hepatic microsomes is too small to be able to

quantify an inhibition with precision, or when

20 additional verifications are necessaryy additional,

more in-depth studies on human hepatocytes in

primary culture are performed kinetically over 24

hours. The degree of involvement of CYP 2D6 in the

cverall hepatic metabolization is then revealed by

25 the decrease in the intrinsic clearance of the said



10 shock, ischaem c pathol ogi es (nyocardi al infarction, nyocardi al

i schaem a, coronary vasospasm angina pectoris, cardiac insufficiency,

heart attack), post- ischaem c reinfusion attacks, nmalaria, nycobacteri al
infections, neningitis, leprosy, viral infections. (HV, 11 N&En88EIFIDVI I US,
her pesvirus), AIDS-related opportunist infections, tubercul osis, psoriasis,
atopic dermatitis and contact dermatitizg, cachexia and radi ation-rel ated

- damage. The conpounds according to the invention can also be 20 used in

t herapy in any pathol ogi cal process which entails the proliferation of
tumour cells. This cell proliferation can be either hornone-sensitive or

hor none- i nsensi oot £ SPestbieabbyerelddiicalthapptesancensif or which the
use of these compounds may 25 be envi saged conprise conditions resulting
froma prolifekafirdiiof=tunour cells, in particular 14 Novenber 2003 42

gl i obl ast omas, neurobl astomas, |ynphomas, nyel omas, nel anomas, | eukaem a,
carci nomas of thM@ecaleonltandobtalnedcsabw epiatthelfiaal cohpparie, pul nonary,
manmary, ovarian, pancreatic, bladder or prostate carcinomas. 5 The
conpounds accor dicag ridd richet & nvleat i omenhyonhbsvise 2 used degaeeagéously as
medi ci nal products intended to conbat the proliferation of tunmour cells, in
“particul & as metibodour:ztEgentandloantiitsheed ragdniisneTheg i nay akB6 be used

in the cardiovascular field, nore
in the oxidation process.

No sign of toxicity is observed with these compounds at
the pharmacoclogically active doses and their toxicity

is thus ccmpatible with their use as medicinal

10 products.

The compounds of the present invention are particularly
advantageous and may be used advantageously as
medicinal products especially for treating conditions

15 in which it is desirable to reduce the immunc;égical
activity, and also conditions associated with
inflammatory discorders. Mention may be made, aé non-
limiting guide, of: conditions with autoimmune
components such as, for example, rheumatoid arthritis,

20 lupus erythematosus, conditiocns caused by
demyelinization, for instance multiple sclerosis,
Crohn's disease, atopic dermatitis, diasbetes or graft
rejectidn reactions, graft-versus-host reaction, organ
transplant conditions, or alte:hatively autoimmune

25 uveitis, uveoretinitis, Behget's disease,

athercsclerosis, asthma, fibrotic diseases, pulmonary




10 particularly for treating heart rate disorders. The conmpounds accordi ng
to the invention nay al so be very advantageous for their neuroprotective
activity as well as their activity on apoptosis. The use of the conpounds
according to the invention to 15 treat the conditions nmenlownaser2008e, as
well as for the preparation of nmedicinal products intended to treat the
said conditions, forns an integral part pof the invention. A subject of the
present invention is thus also 20 pharmaceutical conpositions containing a
conpound according to the invention or a pharmaceutically acceptable salt,
solvate or hydrate thereof, and suitable excipients. The said excipients

are chosen %&%ghﬂﬂ {10 i@ 0535 phayseLeuti Babsfier,m and the desired nmode of
admini stration. 14 Novenmber 2003 43 In the pharmaceuti cal conpositions of

the present -igyentieReborieial,- .csubd ingypbndytheudaneomshiebnt ranuscul ar,
I nt ravenous, toplcal i ntratracheal, intranasal, transdernal, rectal or

'ntraOCU|arf%é@m%ﬁbﬁﬁrébbﬁ yﬂﬂﬁiéﬁﬂay@e@arnhmmuxsxﬁgdmmnubanelﬁﬂdabove
or the possible salts, solvates or hydrates thereof, can be admnistered in

uni t ad”‘mfadﬁﬁipﬂgefeéﬁﬁrpﬁhbmd\Mﬁ&e&p@yeetsonﬂagﬂﬁﬁmedeaeaeab supports,

to ani mal s and human beings for the prophylaxis or
'5 septic shock, septicaemia, endotoxin shock, adult

respiratory distress syndrome, silicosis, asbestosis,

puimonary sarcoidesis, ulcerative colitis, amyotrophic
lateral sclerosis, Alzheimer's disease, Parkinson's
disease, disseminaﬁed lupus erythematosus, haemodynanmic
10 ‘shock, ischaemic pathologies (myocardial infarction,
myocardial ischaemia, coronary vasospasm,-angina -
pectoris, cardiac insufficiency, heart attack), post—'
igchaemic reinfusion attacks, malaria, mycobacterial
infections, meningitis, leprosy, viral infeétiong_(HIV,
15 cytomegalovirus, herpesvirus), AIDS—re;ated oppertunist
infections, tuberculosis, psoriasis, atopic dermgtitis

and contact dermatitis, cachexia and radiation-related

g

damage .

The compounds acceording to the invention can also be
20 used in therapyv in any pathological process which
entails the proliferation of tumour cells. This cell
proliferation can he either hormone-sensitive or
hormone-insensitive. More specifically, clinical
applications for which the use of these compounds may
25 be envisaged comprise conditions resulting from a

proliferation of tumour cells, in particular




10 treatnment of the above disorders or conditions. The appropriate unit
forms of adm nistration conprise oral route forns such as tablets, gel
capsul es, powders, granules and oral solutions or suspensions, sublingual,

buccal, intratracheal and i ntranasal adm nistration 15 f ¢4 Neverabdr@liodneous,
intranuscul ar or intravenous admnistration forns and rectal adninistration
forms. For topical application, the coHEounds according to the -invention

can be used in creans, ointnents, lotionS or eyedrops. 20 In order to
obtain the desired prophylactic or therapeutic effect, the dose of active
principle can range between 0.2 ng and 15 ng per kg of body wei ght and per

d Each t; . e bly f 25
o, Eoch SRl sty e £om L W L0 L 00,000 5 micharebly o

ng to 75 ny,” 1ve 1ngre in corbirtatl on W

support. Thi 4 00 d ter 1to 5 tines
a day so as"%b WQT£%|2$%r agéa%ry% gﬁég% 0593?%2?E% g%m?g 1?81gi ng,

preferably L2 Jm ! 03700 M: aYNCRB220ld, 4 AOMROBAEY ONmbk Arkehe form of

tablets is prepar e main acfive ingredicent is n xed W t

phar maceut i gl ehi Clg o SHE Hobe 23, 0ghakkBy SARChsLd@otostes Haaa@a um
Sstearate, talc gum “arabi ¢ or l'i ke. The tablets can he coated with
Sucrose15“‘?Heaco%ﬁﬁdﬂé§' u@@f&Yﬁ&'¥S7tﬁé Wnkfeotihet sayt ehlhe be
used‘advantageously as medicinal products intended to
combat the proliferation of tumcur cells, in particular
as antitumour agents or anticancer agents.
They ﬁay also be used in the cardiovascular field, more
10 particularly for treating heart rate disofders.'
The compounds according to the invention may also be
very'advantageous for their neurop;otective activity as
well as their activity on apoptosis.
The‘use of the compounds according to the invention to
15 treat the conditions menticned above, as well as for:
the preparaticon of medicinal products intended to treat
the said conditions, forme an integral part of the
invention.
2 subject of the presenﬁ invention is thus also
20 pharmaceutical compcositions containing a compound
according to the invention or a pharmaceutically
acceptable salt, solvate or hydrate théreof, and
suitable excipients.
The said excipients are chesen acccrding to the

25 pharmaceutical form and the desired mode of

administration.




10 materials, or alternatively they can be treated such that they have a
prol onged or delayed activity and such that they rel ease a predeterm ned
anount of active principle continuously. A preparation in gel capsules is
obtained by mxing the 15 active ingredient with a dil yamovembep2003 Nng t he
m xture obtained into soft or hard gel capsules. A preparation in the form
of a syrup or elixir or for .admnistration in the formof drops can
contain the active ingredient together #£th a sweetener, preferably 20 a
cal orie-free sweetener, nethyl paraben and propyl paraben as antiseptic; as
wel |l as a flavour enhancer and a suitable dye. The water-dispersible
powders or granules can contain the active .ingredie 1 i.t h

di sper sant s, Inethien@haenagent 5Cat §G@B@ﬁ&gﬁfi§ﬁﬁ#s?ﬁ§u %%%gﬁ%z Novenber
2003 45 pol yvinyl pyrrolidone, as well ,as w.th sweetener r flavour
enhancers. anveeéﬁaneﬁﬂﬁrﬁ%@%at?%ﬁ&lﬂgéaﬁs ﬁgﬁ?%ﬁggﬁgﬁgéitories whi ch

are prepared with binders nelting at rectal 5 tenpe far. gxanpl e cocoa
butter or poi?éFﬁWMﬁﬁ?liﬂycbWs¥gﬁ%P°b3re%ﬁ&%ﬁézﬂk#ﬁ%géﬁgﬁﬁn%aLbe i s made

of aqueous suspensions, isotonic saline sol.ut] LRj,ectable sterile
sol uti ons mhl%hféﬁmﬁﬁ%wrﬂﬁﬁ%%%%?%ﬁ?CaFF§%f6(ﬁﬁ#ﬁh?%?gegﬁgpersants. and/ or
wetting agenégﬁigg;tration, the active principles of formula {I)

above, cor the possible salts, solvates or hydrates
thereof, can be administered in unit administration
 } . forms, mixed with conventional pharmaceutical supports,
to animals and human beings for the prophylaxis or
10 treatment‘of the above disorders or conditions. The
appropriate unit forms of administration comprise oral-
route forms such as tablets, gel capsuleé, powders,
granules and oral solutions or spspensions, sublingual,

buccal, intratracheal and intranasal'administration

15 forms, subcutaneous, intramuscular or intravenous

administration forms and rectal administration forms.

For topical application, the compounds according to the

WS
S

invention can be used in créams, ointments, lotions or
eyedrops.

20 In order to obtain the desired prophylactic or
therapeutic effect, the dose of active principle can
range between 0.2 mg and 15 mg per kg of body weight
and per day. |
Each unit dose can contain from 10 mg to 300 mg,

25 preferably from 25 mg to 75 mg, of active ingredients

in combination with a pharmaceutical support. This unit




exanpl e propyl ene glycol or butylene glycol. The active principle can al so
be formulated in the form cf mcrocapsules, optionally with one or nore
supports or additives, or alternatively with matrices such as a 15 pol yner
or a cyclodextrin (patch, sustained-release fornms) The1g4mmwesber 2003 of the
present invention can contain, along with the products of fornula (1) above
or the pharmaceutically acceptable salfg, solvates and 20 hydrates thereof,
other active principles which can be used in the treatnent of the
conplaints or conditions indicated above. Thus, a subject of the present
invention is also pharmaceutical conpositions containing several active 25

pri nci pl es j onhi, naL oTpic di €he-kssatgaEpoUNt B¢ CcoHs diBgLbO t he

i nventi on. ééF{bgghbg% %gg§'46‘#%% PREPARATI ONS and EXAMPLES bel ow
illustrate t;ﬂé?i d Dyenti an Juistihp g s hoseyer £rbiamiltl ’gy ido THEC gt ing  points
are neasurg' accord?ng to ﬁhéphd%r%?kofler t echni que. 5 The nucl ear

TAGeLi ¢ T eSQNANCE: SPCELA W hlogyi 199 g, di MLyl sul phoxi de except
wher e ot herw se nentfioned, at 0 MHz, and the chem cal shifts are

expressed ighdPnd sdhegabbr@ysatd ofts useehbefowmad ttusfotd oibng: s =
singlet ; m=nultiplet ; d = doublet t =triplet 10 ; q = quartet.
5 prepared, the main active ingredient 1is mix=ad with a
pharmaceutical wvehicle, such as gelatin, starch,
lactdse, magnesium stearate, talc, gum arabic or the
like. The tablets can be coated with sucrose, with a
cellulosic derivative, or with other suitable
10 materials, or alternatively they can be treated such
that they have a prolonged or delayed activity and such
that they release a predetermined.amount_of active
principle continuously. |
A preparation in gel capsules is oktained by mixing the
15 active ingredient with a diluent and pouring the
mixture obtained into séft or hard gel capsules.
A preparation in the,forﬁ of a syrup or elixir or for
administration in the form of drops can ccontain the
active ingredient together with a sweetener, preferably
20 a calorie-free sweetener, methyl paraben and propyl
paraben as antiseptic, as well as a flavour enhancer
and a suitable dye.
The water-dispersible powders or granules can contain

the active ingredient mixed with dispersants, wetting

25 agents or suspending agents, such as




The phenyl group in the conpounds (1) will be conventionally nunbered
herei nbelow as follows: YR / 2 N A-~(CH2)? N R3 (1) PREPARATION 1 15

1- Brono- 4- (1, 1- di met hoxyet hyl ) benzene, compound V p (Vp) : = ; =
_ p) : X=Y _H; Z=
Br ; PCH3 A nmixture of 19.905 g of 1-(4- bronnphenyl)ethaNDmﬁuemEHKDOQ3n1 of

nmet hanol, 0,22 g of para-tol uenesul phonic acid hydrate and 19.9 nl of
trlnephyl orthoformate is 20 stirred for hours at roomtenperature. The
solution is neutralized with a 1% sol utfon of pot assi um hydroxi de in

nmet hanol, and concentrated under reduced pressure. The oil obtained is
taken up in petroleum ether, the precipitate is renoved by filtration and

the 14 Novenber 2003 47 fi teis eva r.at.ed

g(r)rerpound I]}/pgpggffg{‘;ﬁ’f%%’-’%@fﬁgﬁ?rl 4P ﬁq‘ i JﬁngSG%ggE%%%r%g%%S?;? a
ssure o ar PREPARATI ON 2 5 4, 4 D net hyl | oh

3.1 a) 4,4- BLA¥ONF §EIBHEKE2: enone ﬁe ylevel ohexanone, compound

For rectal administration, use is made of suppositories
which are prepared with binders melting at rectal
5 temperature, for example cocoa butter or polyethylene
glycols.
For parenteral administration, use is made of aqueous
ﬁ' suspensions, isotonic saline solutions or injectable
sterile solutions which contain phax macologically
10 compatible dispersants.and/or wetting agents, for
example propylene glycol or butylene glycol.
The éctive principle can also be formulated in the form

of microcapsules, optionally with one or more supports

or additives, or alternatively with matrices such as a

15 polymer or a cyclodextrin:(patch, sustained-release

forms} .

The compositions of the present invention can contain,
along with the products of formula (I) above or the

pharmaceutically acceptable salts, solvates and
20 hydrates thereof, other active principles which can be

used in the treatment of the complaints or conditions

indicated above.
Thus, a subject of the present invention is also

pharmaceutical compositicns containing several active
25 principles in combination, cne of which 1s a compound

according to the invention.



1 m of concentrated sul phuric acid is added at room tenperature to 81 mi
of but-3-en-2-one and 88 m of 2- nethyl propi onal dehyde in 450 m of
benzene, after which 10 the reaction mxture is refluxed for 13 hours to
renmove the water by azeotropic entrai nment. After cool ifagNdvembep003
tenperature, the reaction mxture is washed with saturated aqueous sodi um
bi carbonate solution and then with watgg. The. organic phase is dried over
magnesi um 15 sul phate and the sol vents are evaporated off under reduced
pressure. After distillation, 31.1 g of the expected conpound are isolated,
b.p. = 78C (at a pressure of 22 nbar). b) 31.1 g of
4, 4- di met hy"‘i—)/é?'ﬁhﬁ%;%&?“@%@ égdlﬁﬁhm%%fs ) fEN ADEsaka tlydregenated in an
aut ocl ave at pressure In the presence of 1.6 g -of 5% pall adi um
on charcoal;nEhe 16aCH ORoBt Xt HbRele i 1 tioriad Aand; ¢ heThsolartinar e
evaporated off under reduced pressure. PREPARATI ON 3 2
4- Br omo- 3, 55 %msora‘}@eﬁ@ésuﬁé’apgéngrﬁxﬁgl )t MBzr&=RkrThlor ophenyl)
acet am de 14 Novenber 2003 48 200 of pyridine are added dropwi se to 100 g
of 3,5- dichketrgpheaylam ne in 3000 m of chloroform followed by addition
of 90 mM of acetic anhydride. The reaction mxture is stirred for 12 hours
at room tenpgeahkukeez2 HAenselvrertsorkeceVapeaired welfre undgri reiluced
pressure and the residue obtained is recrystallized from 1000 m

dimethyl sulphcxide except where otherwise mentiocned, at

200 MHz, and the chemical shifts are expressad in ppm.

The abbreviaﬁions used below are the following: -

s = singlet ; m = multiplet ; d = doublet ; t = triplet
.10 ; g = guartet.

The phenyl group in the compounds (I) will be

conventional;y numbered hereinbelow as follows:
“ﬁ(CHz)rN\R SN0

3

PREFARATION 1
15 1-Bromo-4-(1,l-dimethoxyethyl)benzene, compound V p

P = CHj

e

{(Vp) : X =Y =H ; Z = Br
A mixture of 19.5%05 g of l-(4-bromcphenyl)ethanone,
101.4 ml of methanol, 0,22 g of para-tocluenesulphonic
acid hydrate and 19.9 ml of trimethyl orthoformate is
20 stirred for 6 hours at room temperature. The scluticon
is neutralized with a 1% soclution of potassium
hvdroxide in methanol, and concentrated under reduced
pressure. The o0il cobtained is taken up in petroleum

ether, the precipitate is removed by filtration and the



of ethyl acetate; mp. = 182C. b) N -(4-Brono-3, 5-dichl orophenyl)acetam de
21.3 mM of bromne diluted in 8 m of acetic acid are 10 added over 6
hours to 84.86 g of N-(3,5- dichlorophenyl)acetan de and 34 g of sodium
acetate in 420 m of acetic acid. After 12 hours at room4 KevEpssea2008, the
reaction mxture is heated for 5 hours at 50C. The solvents are evaporated
of f under reduced 15 pressure. The residg% obtained is recrystallized from
i sopropanol; mp. = 224C. c) 4--Brono-3, 5-di chl orophenyl am ne 202 g of

N- (4- br ono- 3, 5-di chl orophenyl ) acet am de and 220 g of sodi um hydroxi de (as
an aqueous 50% solution) 20 in 670 nm of ethylene glycol are stirred for 5

hours at 120C and then for 12 hours at roomte arure. 000~ « fhuat er
are added, thélRoat® e §sSYFPPEFERS Wﬂﬁ??ﬂiﬁﬁ#%g%hégggﬁgl Fig¥%§é#1&a

magnesi um sul_phate and .t he_ sol vents .ar.e .evapora of f der uced
pressure. 257YRe i%edf bBtaPHe 1F313ﬂ§% %ﬁd% zg%gggonlg$%ldhé&§ﬂé; mp. =

132C. 14 Novepher 2003 49 d) 100 _g_aqf ,4--bronn-3, 5-di chl orophenyl ami ne are
added with S8€iFrildf & Eﬁ?%ﬁuaenP tgféﬂgﬁﬁ%fé M of water and 90 ni of

concentrat ed I (o jd. 230 g of <crushed ice are added to the reaction
m xture, foIF%&@%@@?g of sodiumnitrite in 70 m of water, and the
reaction g xjuperi;s |84 $L10409ah8kelS Bripiate Ihe
a) 4,4-Dimethvlcyclohex-2Z2-enone
1 ml of concentrated sulphuric acid is added at room
) ~ temperature to §1 ml of but-3-en-2-one and 88 ml of 2-
methylpropionaldehyde in 450 ml of benzene, after which
10 the reaction mixture is refluxed for 13 hours to remove
. the water by azeotrcpic entrainment. After cooling.to
room temperature, the reaction mixture is washed with
saturated agueous sodium bicarbonate solution and then
Qith watef. The organic phaée is dried over magnesium
15 sulphate and the solvents are evaporated off under
reduced pressure. After distillation, 31.1 g of the

expected compound are isolated; b.p. = 78°C (at a

S’

pressure of 22 mbar).

b) 31.1 g of 4,4-dimethylcyclohex-Z-enone in 100 ml of
20 pentane are hydrogenated in an autoclave at a pressure
of 5 bar in the presence of 1.6 g of 5% palladium'on
charcoal. The reaction mixture is filtered and the
solvents are evapcrated off under reduced pressure.
PREPARATION 3
25 4-Bromo-3,5-dichlercphenol, compound IXa.l

a) N-(3,5-Dichlorophenyl)acetamide



reaction mxture is added rapidly to a m xture conposed of 260 m of
concentrated sul phuric acid and 200 ml of water raised to 160C, and the
reaction mxture is left 10 stirring at 160C for 1 hour. The reaction

m xture is poured onto a water/crushed ice m xture and epgNafEnsstr 2008 h

di chl oronet hane. The organic phase is dried over magnesium sul phate and the
solvents are evaporated off under reducgd pressure. The residue obtained is
15 purified by chromatography on a colum of silica gel, eluting with a 4/6
(v/v) cycl ohexane/ di chl oromet hane m xture. 1H NVR : 10.5 (s, 1H) ; 7.0 (s,
2H). PREPARATION 4 20 1-[4-(1-Hydroxy-3,3,5;5-

t et ranet hyl cyghopexyk) phend ot hanonesa6aneeupd: ¥k 2o (M0 1Y 6£R3, €H3 ; X=Y=H
CH3 HC H3C 14 Novenber 2003 50 27.5 ml of a 1.6 Msolution of n-butyllithium

in hexane aie-ROJeIpHEARMISE @ 7800 m1sekuthamreffding B8l lowad
br ono- 4- (1, 1- di net hoxyet hyl ) benzene (conpound Vp) in 100 m of
t et rahydr of s@naddheipaaets @D MIXtdH ea¢Stic anhydride.The reaction
mixture is stirred for 12 hours at room temperature.
5 The sclvents are evaporated off under reduced pressurs
and the residue obtained is recrystallized frem 1000 ml
cf ethyl acetate; m.p. = 182°C.
bj N¥(4-Bromo—3,S—dichlorophenyl)acetamide
21.3 ml of breomine diluted in 82 ml of acetic acid are
10 added over & hours to 84.86 g of N—(3,54'
dichleorcophenyl)acetamide and 34 g of sodium acetate in
420 ml of acetic acid. After 12 hours at room
témperature, the reaction mixture is heated for 5 hours
at 50°C. The solvents are evapcrated off under reduced
15 pfessure. The residue obtained is recrystallized from
iéopropanol: n.p. = 224°C,.
cf 4-Breomo-3, 5-dichleorophenylamine
202 g of N—{4~bromo—3,S—dichlorophenyl)acetamide and
220 g of sodium hydroxide (as an agueous 20% scluticn)
20 in 670 ml of ethylene glycol aré stirred for 5 hours at -
120°C and then for 12 hours at room temperature.
3000 ml of water are added, the mixture is filtered,
the organic phase is dried over magnesium sulphate and
the solvents are evaporated off under reduced pressure.

25 The residue obtained is crystallized from cyclohexane;

m.p. = 132°C.



5 stirred for 2 hours at this tenperature. A solution of 6.92 m of 3, 3, 5
5-tetranet hyl cycl ohexanone in 20. m of tetrahydrofuran is added over 20
m nutes and the reaction mxture. is stirred at -78C for 1 hour. After
warmng to roomtenperature, 140 nl of saturated 10 aqueqycREMBE} 2003
chloride solution are added. The phases are separated after settling has

t aken place, the aqueous phase is extragbed with diethyl ether, the
organi ¢ phases are conbi ned and dried over nagnesium sul phate, and the
sol vents are evaporated off under 15 reduced pressure. The oil obtained is
purified by chromatography on a colum of silica gel, eluting wth a 95/5
(v/v) cyclohexangf e hyf acstahe-1, gt.@rl%hmﬁptayBﬁ%.neMaPe =2dBEC. The
foll owi ng conpounds” are prepared in the same way:

1- 14- (Hydr oxy 3,13 soglr@gmcgcygl ghexyh) ghm)HdLaimamﬁnezs cdnmadundder 2 CH3
(v 2). R _ ; X=Y=H MP. = 99C. 14 November 2003 51

1-[ 4- (Wdroxx?«@awt@n 2f yédpbeny khekkarauiehcnnpozoddy' 238 g WL 3) : Rl =
"HNWR :7.9 51.4 (m 18H).

crushed ice are added to the reacticn mixture, followed

5 by 29 g of sodium nitrite in 70 ml of water, and the

reaction mixture is left stirring for 15 minutesf The

reaction mixture is added rapidly to a mixture composed
3 of 280 ml of concentrated sulphuric acid and 200 ml of

water raised to 160°C, and the reaction mixture is left
10 stirring at 160°C for 1 hour. The reaction mixture is
poured onto.é water/crushed ice mixture and extﬁacted
with dichloromethane. The organic phase 1is dried over

magnesium sulphate and the solvents are evaporated off

'under reduced pressure. The residue obtained is

15 purified by chromatography on a column of silica gel,

eluting with a 4/6 (v/v) cyclohexane/dichloromethane

mixture.

R

'y NMR : 10.5 (s, 1H) ; 7.0 (s, 2H).
PREPARATION 4

20 1-[4-(1-Hydroxy-3,3,5,5-
tetramethylcyclohexyl)phenyl]ethanone, compound V'.1

H,C
CH,

(V1) - R, = ~<cy) = ' X=Y=H

CH,

H,C



X=Y=H (d, 2H) ; 7.6 (d, 2H) ; 4.8 (s, 1H 2.6

1-[ 4- (Hydr oxy- 4, 4-di nmet hyl cycl ohexyl ) phenyl ] et hanone, conpound W4 CH3
(V.4):Rl= CY -<D< ; X=Y=H CH3 M P. = 88C. 10 PREPARATI ON 5

1-[4-(3, 3,5, 5-Tetramet hyl cycl ohexyl ) phenyl ] et hanone, conpdNwember 2003l) : R1
= CH3 X=Y=H CH3 38.1 m of chlo_otrinethylsilane are added over 45 15

m nutes to a solution of 40.45 g of 1--[4-(hydroxy-

3, 3,5, 5-tetranet hyl cycl ohexyl ) phenyl ] et tanone (conpound V .1) and 56.21 g of
sodiumiodide in 230 m of anhydrous acetonitrile. During the addition, the
tenperature is maintai ned between 35C and 40C. After 20 stirring for 2

R e e R
e el GRS E e A e LR e st
bromo-4- (1, l1-dimethcxvethyl)benzene {compound Vp) in
100 ml of tetrahydrofuran. The reaction mixture is
stirred for 2 hours at this temperature. A solution gf
6.92 ml of 3,3,5,5-tetramethylcyclohexancne in 20 ml of
tetrahydrofuran is added over 20 minutes and the
reaction mixture is stirred at -78°C for 1 hour. After
warming to room temperature, 140‘ml of saturated
aqueous ammonium chloride Sélution are added. The
phases are separated after settling has taken place,
the agueous phase is extracted wifh diethyl ether, the
organic phases are combined and dried cover maghesiuh'
sulphate, and the solvents are evaporated off under
reduced pressure. The oil obtained is purified by

chromatography on a column of silica gel, eluting with

a 95/5 (v/v) cyclohexane/ethyl acetate mixture; yield

88% ; m.p. = 135°C.
The following compounds are prepared in the same way:

1-[4- (Hydroxy-3,3-dimethylcyclohexyl)phenyl]ethancone,

compound V',

2
CH,
CH,
(V'.Z):R.‘: = : X=¥=H




tenperature, the reaction nediumis filtered through 5 Celite and then
washed with saturated aqueous sodi um bicarbonate sol ution. The organic
phase is concentrated under reduced pressure and the oil obtained is
purified .by chromatography on a columm of silica gel, el4aNbvgmbarZoo3a 95/5
(v/v) cycl ohexane/ ethyl acetate mxture; 10 yield = 68%; rn.p. = 54C. The
foll ow ng conpounds are obtained in the nme way:

1-[4- (3, 3- D nethyl cycl ohexyl ) phenyl ] et hahone, conmpound V. 2 (V.2) : R =
X=Y=H 15 IHNWR : 7. 8 (d, 2H) ; 7.2 (d, 2H) ; 2. 7 (m 1H ; 2.5 (s, 3H);
1.8-1.1 (m 8H); 1.0 (s, 3H); 0.9 (s, 3H . :

1- (4- Adamant an- 2-yl phenyl ) et hanope, s0 anocneRl campomd-H 20
mp. = 75C. 1PﬁEPAE%%Q§%%?%§@aTQ§n(g,gg?gﬁ%ggﬁ%ﬁ%gcloheE?I-eﬁ}I) phenyl

et hanone, conpqund VI.1 14 Novermber 2003 53 a)

1-[4-(1,1-Ejﬂét oxyet hyl ) phenyl ] -4, 4- di et hyl cycl ohexanol 328 ml of a 1.6 M
solution of butyllithiumin cyc e are added at -78C to 117 g of

1- br onp- 4-
(V'.3):R,=—@ = . X=Y=H

Ly NMR : 7.9 (d, 28) 5 7.6 (d, 2H) ; 4.8 (s, 1H) ; 2.6-
5 1.4 (m, 18H).
1—[4-(Hydroxy—4,4—dimethy1cyclohexyl)phenyl]ethanone,

compound V'.

4 _
CH,

(V'.4):R, = = - X=Y=H
CH,

m.p. = 88°C.
10 PREPARATION 5
1—[4-{3,3,5,S-Tetramethylcyclohexyl)phenyl]ethanone,

compound V.1 :
‘ H,C
CH,

1]
x

Y

. (v.1} : R, = o X
) - oH,
' H,C
38.1 ml of chlcrotrimethylsilane are added cver 45
15 minutes to a solution of 40.45 g of 1-[4-(hydroxy-

3,3,5,S-tetramethylcyclohexyl)phenyl]ethanone (compound
v'r.1) and 56.21 g of sodium icdide in 230 ml of
anhydrous acetonitrile. During the addition, the
temperature 1s maintained between 35°C and 40°C. After

20 stirring for 2 hours, 40 ml of acetonitrile and 39.4 ml

of acetic acid are added. Next, 29.4 g of finely



5 (1, 1-di mret hoxyet hyl ) benzene in 1100 ml of tetrahydrofuran and the reaction
mxture is stirred at -78C for 2 hours. 66 g of 4,4-dinethyl cycl ohexane

di ssolved in 210 m of tetrahydrofuran are added at this sane tenperature
and the reaction mxture is 10 stirred for 1 hour at -78Q Ndlsnee2Q0R0N

m xture is hydrolysed by addition of crushed ice. The organic phase is
separated out after settling of the phases has taken place, it is dried over
sodi um sul phate. and the solvents are é&éaporated off under reduced
pressure. The, 15 conpound obtained is recrystallized from500 mM of n
hexane; mp. =88C. b) 99.32 g of 1--(4-(1,1-dinethoxyethyl)phenyl]-4,4-

di met hyl cycl ohexanol in 300 ml of dichloronmethane, and 151 g of sodium

i odi de” are aistedeted60annl gk 2@desktpPi tipPrelsanddthapiivefingt #BSpher e,
and the reaction mxture is heated to 30C. 102 m of chlorotrinethylsilane
chloride areztaddedn fehpewedurat. WBCmbyLpbet isnhirse E®H tioR of a nmixture
of 300 mM of acetonitrile and 47 ml of acetic acid, and the reaction 25
mxture is stigoedu$osti2rhogr £oat 4 dorn¥ enpbfhEir ECOLHRE reAct?YR mixture
is filtered and extracted with 14 Novenber 2003 54 dichl oronet hane. The

resi due obt digmeperatpoei f the B2 CERrMEatOgE @PhYS oAl A TESISTTF YOI i ca gel ,

eluting with a 99/1 év/v) cyclohexane/etﬁgl acetate m xture. _ PREPARATI ON 7
5 (Celite and théen washed with saturated aqueous sodium

bicarbonate solution. The organic phase i1s concentrated
under reduced pressure and the oil obtained is purified
'by chromatography on & column of silica gel, eluting
ﬁith a 95/5 {v/v) cyclohexane/ethyl acetate mixture;
10 . yield = 68% ; m.p. = 34°C.
The following'compounds are ¢btained in the same way:
1*[4—(3,3-Dimethylcyclohexyl)phényl]ethanone, compound
V.2 '
CH,
CH,

(V.2)2R1= - X=Y=H

15 H NMR : 7.8 (d, 2H); 7.2 (d, 2H); 2.7 (m, 1lH); 2.5 (s,
3H); 1.8-1.1 (m, 8H): 1.0 (s, 3H):

0.9 (s, 3H).
1- (4-Adamantan-2-ylphenyl)ethanone, compound V.3

(V.3):R, =

x
"
n

I

Y

20 m.p. = 75°C.
PREPARATION 6
1—[4-(4,4-Diméthylcyclohex—1-enyl)phenyl]ethanone,

compound VI.1



5 1-(4- (4, 4- D net hyl cycl ohexyl ) phenyl ] et hanone, conpound V.4 ,
a)1-(1,1-D met hoxyet hyl)-4-(4, 4-di net hyl cycl ohex-1- enyl)benzene 36.13 g of
1-[4--(4, 4-di net hyl cycl ohex-1 10 enyl ) phenyl ) et hanone (conpound VI.1) in 250

m of nethanol are stirred for 12 hours at room t enper at14 Hovedniber2003
presence of 0.5 g of para-tol uenesul phonic acid (PTSA) and 13nil of
triznethyl-ortho-formate. The solvents e partially evaporated off under
reduced 15 pressure. A 50% sol ution of assi um hydroxide in nethanol is
added and the solvents are then evaporated off under reduced pressure. The
residue obtained is taken up in diisopropyl ether and the solvent is then

evaporated off under reduced pressure t he, copmpound obtained in a) in
250 nl of ne@haﬁ0ﬂ4réldﬂﬁﬂ%ﬁékﬁﬁﬁﬂethiﬁggﬁPéggnégﬂ%f 3 g of 5% pal | adi um

cn charcoal . The reactigg}nixtuie is filtered, the solvents are evaporated
of f under rec@lBBRNPLETSHP R Cthe residue obtained is taken up in

di chl oronet hane. 25 The reaction m xture_icS.stifredd phml2nhours in the
presence of 2%PiB& &% & ilt r%mfofhélgglsgnF§E Hg%%ﬁ Novenber 2003 55

Cy e 2t o oL LS LAV PLESIULE, 279-LE Sl o oDl apeagors 1 o
CyCIOhex%Qe/?{P¥Ldi%% %&%é?ﬁ?i*ﬁ%n?&n@ fnGQQOO ml of
tetrahydrofuran and the reacticn mixture is stirred at
~78°C for 2 hours. 66.g of 4,4—dimethylcyclohexane

/ " dissolved in 210 ml of tetrahydrofuran are added at
this same temperature ana.the reaction mixture is

10 stirréd for 1 hour at -78°C. The reaction’mixtu;e is
hydrolysed by addition of crushed ice. The crganic
phase is separated out after settling of the phases has
taken place, it is dried over sodium sulphate and the
solvents are evaporated off under reduced pressure. The}

15 compound obtained is recrystallized from 500 ml of h—:
hexane; m.p. =88°C.
b) 99.32 g of 1-[4-(1,1-dimethoxyethyl)phenyl}-4,4-
dimethylcyclohexanol in 300 ml of dichloromethane, and
151 g of sodium iodide are added to 600 ml of

20 acetonitrile, under an inert atmosphere, and the
reaction mixture is heated to 30°C. 102 ml of
chlorotrimethylsilane chloride are added, fcllowed, at
65°C, by portionwise addition of a mixture of 300 ml of
acetonitrile and 47 ml of acetic acid, and the reaction

25 mixture is stirred for 12 hours at room temperature.

The reaction mixture 1is filtered and extracted with



5 PREPARATION 8 1-[3-Chloro-4-(3,3,5,5- :
t et ranet hyl cycl ohexyl ) phenyl ] et hanone, conpound V.5 CH3 (V.5) : R =)
X=3-ClI TY=H CH3 H3C 40.25 g of alum niumchloride are added at OC, under 10
an inert atnosphere, to 350 m of dichloronethane, foll eqe@dvéybadzbas on of
5.9 of 1- [4- (3, 3, 5, 5-- tetra~nethylcyclohexyl) phenyl ] ethanone
(compound V. 1) dissolved in dichloronethane. After stirring for 2 hours at
0C, 17.1 m of chlorine gas (d = 1.565, 585 neasured in the liquid state at
-78C) are bubbled into the reaction. After warmng to roomtenperature, a
water/ice mxture is added to the reaction m xture. The resulting m xture

Is extracted with dichloronethane:, the phases are_ separated after settling
has taken 20iiptlakercaaehene - of §enite P FRt1ed dve qﬁﬁﬁiﬁéﬁﬁﬁ sul phat e
and concentrated under reduced pressure. The, residue is.purified gn a

col um of sidHzNFEPIraPhYi A #4 RVEIDEE 20bBE 58 S(Fﬁh EIRS3E MR

cycl ohexane/ di chl or onet hane m xutre; ield = 74% mp. . = 64C. The foll ow ng
di chl oro corolhds éYéVhI§BC?95?&9@@4%&h¥ﬁw%ﬁﬁﬁ%%?th?F“ge'

1-[3,5-Dichloro-4-(3.3. 5, 5-
3.2 PREPARZ&TION 7
5 1-[4-(4,4-Dimethyleyclochexyl)phenyl]ethanone, compound

V.4
a)1-(1,1l-Dimethoxyethyl)-4- (4, 4-dimethylcyclohex-1-
enyl)benzene

36.13 g of 1-[4-(4,4-dimethylcyclohex-1~

10 enyl)phenyl}ethénone (compound VI.I1) in 250 ml of
methanol are stirred for 12 hours at room temperatﬁre
in the preéence of 0.5 g of para—toluenesulphonic acid .
(PTSA} and 13ml of trimethyl-ortho-formateQ The
solvents are partially evaporated off unﬁer reduced

15 pressure. A 50% solution of potassium hydroxide in
methénol is added and the solvents are then evaporated
0ff under reduced pressure. The residue obtained is
taken'up in diisopropyl ether and the solvent is then
evaporated off under reduced pressure.

20 b) the compound obtained in a) in 250 ml of methanol is
hydrogenated in the presence of 3 g of 5% pallgdium on
charcoal. The reaction mixture is filtered, thé
solvents are evaporated off under reduced pressure and
the residue obtained is taken up in dichlcromethane.

25 The reaction mixture is stirred for 12 hours in the

presence of silica and filtered, the solvents are



t et ramet hyl cycl ohexyl ) phenyl ] et hanone, conpound V.6 3 CH3 (V.6):R=;
X=3-Cl;Y¥=5-C CH3 H3C IH NWR 7.9 (s, 1H ; 7.8 (s, 1H ; 3.9 (m 1H); 2.5
(s, 3H ; 221 (m 2N) ; 1.2 (m 4H ; 1. 0 (s, 6H ; 0. 9 (s, 10 6H). 1-
[3, 6-Dichloro-4-- (3,3,5 5 tetranethyl cycl ohexyl) pheny{4)Neidrdte?003
compound V. 7 CH3 (V.7).- R _ -( ) ; X=3-C ; Y=6-C CH3 '"HNW 7.6 (s,
1H) ; 7.2 (s, 1H) ; 3.3 (m 1R; 2.6 (s,5515 3H) ; 1. 5 (m 2H ; 1.2 (m
4H ; 1 .1 (s, 6H) ; 0. 9 (s, 6H) . According to the procedure described for
conpound V.5, the follow ng conmpounds are isolated:

1-[3-Chl oro-4- (3, 3-di met hyl cycl ohexyl ) phenyl ] et hanone, conpound V.8 H C 14
Noverber 2003, 3p% M okt Gole® Felucsd prdbltdMinaTcrd (Hiidle; 78
(d,.lkb ;7. ) ;3.1 (m 1H; 2.5(s, 3H; 1.8-1.1 (m 8H); 0.9 (s,
3H; 0.8 obtained is purified by chromatography on a column of

silica gel, eluting with a 99/1 (v/v) cyclohexane/ethyl
acetats mixture; m.p. = 60°C. '
5 PREPARATION 8
1-[3-Chloro-4-(3,3,5,5~-
tetramethylcyclohexyl)phenyl]lethancne, compound V!S
N B CH
i 3
(V.5) : . R,= : X=3Cl;¥=H
CH,
H,C
40.25 g of aluminium chloride are added at 0°C, under
10 an'inert atmosphere, to 350 ml eof dichloromethane, |
followed by addition of 5 g of 1-[4-(3,3,5,5~
tetrémethylcyclohexyl)phenyl]ethanone {compbund v.1}
dissolved in dichloromethane. After stirring for 2

} hours at 0°C, 17.1 ml of chlorine gas (d = 1.565,

J 15 measured in the liquid state at -78°C) ére bubbled into
the reaction. After warming to room temperature, 2
water/ice mixture is added to the reaétion mixture. The
resulting mixture is extracted with dichloromethane,
the phases are separated after settling has taken

20 place, and the organic phase 1s dried over magnesium

sulphate and concentrated under reduced pressure. The

residue is purified on a column of silica gel, eluting



(s, 3H 5 1-(3-Chloro-4-tart-butyl phenyl)ethanone, conpound V.9 ?H3
(V.9):Rl= -CH3 ; X=3-Cl;Y=H CH3 IHNWR 7. 8 (s, 1H) ; 7.7 (d, 1H ;

2.5 (s, 3H ; 1.4 (s, 9H .
1- (3, 5- Chl or 0-4- cycl ohexyl phenyl ) et hanone, conpound 10 M N&vembetQpoz R1

1H) ;
= 3-C

Y ='5-C

(d, IH ;

(s, 3H ;
1-[ (3- Chl or 0- 4- hydr oxy) phenyl ] et hanone, conpound V11.1 20 (VIl.1)

3-Cl ; Y = Fhiﬂhh@VGVBeraQQ3cﬁﬁ:ﬁﬁﬂegaﬁé/akﬁﬁﬂ@ﬂdméﬁﬂéﬂéCmiﬁﬁtQéQ-added,

under

an

7.5 (d,

1-[ 3-Chl oro- (4, 4-di met hyl cycl ohexyl ) phenyl ] et hanone,
conmpound V.11 CH3 (V. 11): Rl ; X=3-C;Y=H£H3 15 IHNWR 7 . 9 (s, 1H
7.5 (d, 1H; 2.8 (m 1H) ; 2.5 (s, 3H ; 1.8-1.1 (m 8H); 0.95
0.9 (s, 314) PREPARATION 9

X =

500 m of 1,p2:dighkoreathang,. .4 ad4vged by dropwi se addition of 167 g of

acetyl

10

15

The following dichlero compounds are also isolated by

chromatogfaphy:
i-[3,5-Dichloro-4-(3,3,5,5-
tetramethylcyclohexyl)phenyl]lethanone, compound V.6
H,C
. CHJ
(V.6) R, = ; X=3-Cl; ¥ =5-Cl
CH,
H,C

'y NMR: 7.9 (s, 1H); 7.8 (s, 1H); 3.9 (m, 1H); 2.5 (s,

3H); 2.1 (m, 2H); 1.2 (m, 4H); 1.0 (s, 6H); 0.9 (s,

6H} -
1-[3,6-Dichloroc-4~(3,3,5,5-
tetramethylcyclchexyl)phenyl]éfhanone, compound V.7

H,C
CH,

C(V.7)IR, = ~; X=3Cl; Y=6Cl

. CH,
HC

'H NMR: 7.6 (s, 1H); 7.2 (s, 1H); 3.3 (m, 1H); 2.6 (s,

3B} 1.5 (m, 2E); 1.2 {m, 4H); 1.1 (s, eH); 0.9 (s, 6H).

According to the procedure described for compound V.5,

the following compounds are isolated:

1-[3-Chloro-4-(3,3-dimethylcyclohexyl)phenyl]ethancne,

compound V.8

7.8

i nert atnosphere, to 63.5 nm of 2-chloro-1- r7, ethoxvbenzene in

X



5 chloride dissolved in 200 mM of 1,2-dichloroethane. The reaction m xture
is heated at 45C for 48 hours. The reaction mxture is poured onto a
water/ice mxture and extracted with dichioronethane, the solvents are
evaporated of f under reduced pressure and the residue 10 1ateuenssdr 2603
purified by chromatography on a colum of silica gel, eluting wth a 90/10
(v/v) cycl ohexane/ ethyl acetate nixture..;bnpound V17.1 is recrystallized
from cycl ohexane; mp. -= 107C. PREPARAFiCN 10 15

Cycl ohexyl et hyl prop- 2-ynyl am ne, conmpound (4.1) 20 m of 800 3-bronopropyne
are added dropwi se to 30.3 nml of ig | ohexyl et hyl am ne and 29.7 g of

pot assium carbonate in 300 m of agetaopjtrile. The reaction mxture is

20 6 hours. The resulting m xture

heated at 50C for 12 hours and at 881

is filtered aRdgthe solvehés aror ated of f ynder=3€tluced Ypor Bssur e.
Conpound V.1 is purified by dist on. HNWR 3.3 1Is, 2H); 3.0 (s, 1H ;
2.5 (q, 2H ; 2.4 1H ; 1.8-1.1 10H) ; 1.0 (t, 3H). (m 25 The
foll owi ng conpounds are prepared in the same way: ]

Oycl ohexyl metly NpFRop-2- ynyl &ni Ae; dodpddhd Y D: 14- fovérber)200% Hofms

Cycl chexyl i sopr opyl prop-2-ynyl am ne, cogggund 4:30_%q?¥?”§%5?'&?a

Cycl ohexyl et iHbut2 - 3- YAyl 3 e 1 -Eorfpount™( 48H7) 7
(s, 3H). _
5 '1-(3—Chlbro-4-tert-butylpbenyl)ethanone, compound V.9
CH, -
. _ ]
) (V.9):R,= *“?—C% - X=3-Cl;Y=H
CH

¥y NMR: 7.8 (s, 1H); 7.7 (d, 1#); 7.5 (d, 1H}; 2.5 (s,

3H); 1.4 (s, 9H). |
lw(3,S—Chloro~4—cyclohexylphenyl)ethanone,'campound

10 v.10

. wﬂm:m=""<i::> ;X =3CI; Y =5Cl

1-[3-Chloro- (4, 4-dimethylcyclohexyl)phenyl]ethanone,

compound V.11

CH, -
(V.11):R1=—‘O< -, X=3Cl;Y=H
_ CH,

15 4 NMR: 7.9 (s, 1H); 7.8 (d, 1H); 7.5 (d, 1H); 2.8 (m,
14H); 2.5 (s, 3H); 1.8-1.1 (m, 8H); 0.95 (s, 3H); 0.9
(s, 3H)
PREPARATION 9

1-[{3-Chloro-4-hydroxy) phenyl]ethanone, compound VII.1

20 (VII.1) : X =3-Cl ; ¥ =H



a) But-3_yne (4--nethyl phenyl) sul phonate 5 74.8 g of tosyl chloride are
added to 36 m of pyridine at 80C..The reaction mxture is cooled to 15C
and 25 g of but-3-yn-l-o0l are then added. The reaction mxture is stirred
at roomtenperature for 12 hours, 70 m of water are thesnadeegertod5C, the
resulting 10 m xture is extracted with diethyl ether and the organic phase-
is then washed with dilute aqueous sul phuric acid solution and then with

sat urat ed aqueous sodi um hydrogen carbthate sol ution. The organi c phase is
dried over sodium sul phate, and the solvents are evaporated 15 of f under
reduced pressure. 1IHNWR 7-8 (d, 2H) ; . 7. 4 (d, 2H ; 4 . 0 (t, 2H

3.8 (s, 1H) ; 2.5 (t, 2H) ; 2.4 (s, 3H) b) 57.9 of the,congound obt ai ned
in a), 21. 7 g7 oy ofoailuminidrdden ¢akdbhate 24/d 85 S n UEEE B0

cycl ohexyl ethylamne in 100 m of dimethyl formani de are refluxed for 12
hours. The ¥R2Eti BANABREGEE i £ PRt €8l BinP6 arELSHitr Bxtracted with diet hyl

ether. The organic phase is drjied over pagnesi sul phate and the solvents
are evapor @dleoryPanaersr éducdd fresur ! gzglﬁﬁ%l%%p% #7fation, the

expected am ne_is isol ated; - =.92-94C (a pressure of, 13 nbar). 14
ﬁé?o |acet 1

b. p. !
Noverber 2003 k0" PREPERATLENLEE AIEEE Y97 296G ophd Y

trifluoromethanesyl PAPIaL e, LAPUHY Y2 df 1,2-cichiorcethane. The

reaction mixture is heated at 45°C for 48:hours. The
reaction mixture is poured onto a water/ice mixture and
~extracted with dichloromethane, the solvents are
evaporated off under reduced pressure and the residue
10 obtained is purified by chreomatography on a column of
silica gel, eluting with a $0/10 (v/v)
cyclohexane/ethyl acetate mixture. Cdmpound VII.1 is
recrystallized from cyclohexane; m.p. = 107°C.
PREPARATION 10 | |
15 Cyclohexylethylprop-2-ynylamine, compound (4.1)
20 ml of 80% 3-bromcpropyne are added dropwise to
30.3 ml of cyclohexylethylamine and 29.7 g of potaésium
carbonate in 300 ml of acetonitrile. The reaction
mixture is heated at 50°C for 12 hours and at 80°C for
20 6 hours. The resulting mixture is filtered and the
solvents are evaporated off under reduced pressure.
Compound V.1 is purified by distillation.
'y NMR: 3.3 (s, 2H); 3.0 (s, 1H); 2.5 (g, 2H); 2.4 (m,
14); 1.8-1.1 (m, 1CH); 1.0 (t, 3H).
25 The following compounds are prepared in the same way:

Cyclohexylmethylprop-2-ynylamine, compound 4.2




(Va.1) : X =3--C1; Y =H; = OIf 526.2 mM of triflic anhydride are
added dropwi se at 0C to 26. 7 g of 1-[ (3-cha. or o- 4- hydr oxy) phenyl ] et hanone
(conmpound VII.1) in 700 m of pyridine. The reaction mxture is stirred at
OC for 36 hours, the solvents are evaporated off under ngaudeesber ZxRUre and
the 10 residue is taken up in a 0.1 N solution of hydrochloric acid in

di chl oronet hane. The phases are separated after settling has taken pl ace,

t he organi c phases are dried over nagnégiun1sulphate and the solvents are
evaporated off under reduced pressure. The residue obtained is 15 purified

by chromat ography on a columm of silica gel eluting with a 95/5 (v/v)
cycl ahexane/ et hyl acetate m xture. (s, 3 0g (4, 1FD 7.8
(d, 1H). The:yfm)ldimriblégﬁﬁ@lﬂ?&é’%]%{ ’?ﬁ tﬁe@é’#e way’

4- Acetyl -2, 6-dichioro henx trlfluoronethanesulphonate conpound Va. 2
(Vaz):x:PPa@RATH cl ; OTf IHNVR 8. 2 (s, 2H) ; 2. 6 (s, 3H

4- Brono- 2- chl.or ophenyl trifluor neth nesul pho nppund Illa.l
starting wi tqytﬂlcb#mlﬁt?:‘h' ‘%e al é)' 1?8}&)?"1{%6-6%1 P Y= H 14

Novenber 2003 61 5 'H NMWR _gethylphen@l gufpégnayg) 7. 6 (d, 1H)

PREPARATI ON a)3.But-3~-yne (4
5 74.8 g of tosyl chloride are added to 36 ml of pyridine

. Q
at 80°C. The reacticn mixture 1S cooled to 15°C and

25 g of but-3-yn-1l-cl are then added The reaction

mixture is stirred at room temperature for 12 hours,

70 ml of water are then added at 15°C, the resulting

10 mixture 1s extracted with dletbyl ether and the organic

phase is then washed with dilute agueous sulphuric acid -

solution and then with saturated aguecus sodium

hydrogen carbonate solution. The organic phase is dried

over Sodium,sulphate,and the solvents are evaporated

15 off under reduced pressure.

ly NMR: 7.8 (d, 2H); 7.4 {d, 2H); 4.0 (t, 2H); 3.8 (s,

1H); 2.5 (t, 2H):; 2.4 (s, 3H)

N

b) 57.9 g of the compound obtained in a), 21.7 g of

sodium hydrogen carbonate and 35 7 ml of

20 cyclohexvlethylamlne in 100 ml of dimethylformamide are

refluxed for 12 hours. The reaction mixture is poured
into water and extracted with diethyl ether. The

organic phase 1is dried over magnesium sulphate and the
solvents are evaporated off under reduced pressure.
25 After distillacion, the expected amine is isolated;

b.p. = 92-94°C (at a pressure of 13 mbar).



2-Chl oro-4- [3- (cycl ohexyl ethy? am no) prop-1-ynyll phenyl
trifluoronethane-sul phonate, conpound la.l1l -N-CH2CH3 2. 14 g of

cycl ohexyl et hyl prop- 2-ynyl am ne (conpound VII.1l) are added, under inert

at nosphere, to 4 g of 4- brono-3-chl orophenyl trifluoroneiNweesst piotat e R
(la.1l) zZ=0Orf; X=3-Cl;Y=H N Ra (conpound Illa.1l), 0.06 g of copper iodide,
10 M of 10 pyridine and 20 m of trieé ylam ne, followed by addition of
0.413 g of the catal yst dichlorobis (trrphenyl phosphine) palladiumVl . The
reaction' mxture is refluxed for 2 hours and then left at roomtenperature
for 12 hours. The resulting mxture 15 is filtered and the solvents are

evapor at ed ced pressure. The residue is purified by
chronatograg%%Pé%ggﬁK%{ﬁgﬁ of silica gel, eluting with a
di chl or onet hane/ et hanol . xt ur.e vayyj 9 ¥eV). The
conmpound ob aP‘ﬁ?%yirisEt gﬁ?ﬁﬁ;ﬂ?%"}é{) E?gﬁlflyra?r?e q%gaeﬁ%sﬁ‘é %’%?ér gd, and the
sol vents are e%gp%%%;eq of f under reduced pressure; yield = 76% 14 Novenber
2003 62 'H FRIRC*PSB 8% 1H) : 7. 6 (d, 1H ; 7 .5 (d, 1H) ; 3.6 (s, 2H):
2.6 (g, 2H;,2.4,(m 1H ;2 1..9-1..1 ( 10H) _; ~Q- (t, 3E) PREPARATION 14 5
1-[3-Chiorojﬁé(i)fruéropﬁénf1thényr$efhg%ong%fgonpound

5 26.2 ml of triflic anhydride are added dropwise at 0°C

to 26.7 g of 1-{(3-chloro-4-hydroxy)phenyl]ethanone
(compound VII.1) in 700 ml of pyridine. The reaction
mixture is stirred at 0°C for 36 hours, the solvents
are evaporated off under reduced pressure and the

10 residue is taken up in a 0.1 W solution of hydrochloric
acid in dichloromethane. The phases'are separated after
settling has taken place, the organic phasés are dried
over magnesium sulphate and the solvents are evaporated
off under reduced pressure. The residue cbtained is

15 purified by chromatograéhy cn a column of silica gel,
eluting with a 95/5 (v/v) cyclohexane/ethyl acetate
mixture.
'H NMR: 8.2 (s, 1H); 8.0 (d, 1H); 7.8 (d, 1lH).
The fecllowing compounds are prepared in the same way:

20 4-Acetyl-2,6-dichlorophenyl trxiflucromethanesulphonate,
compound Va.2
(Va.2) : X =3-Cl ; ¥ = 6-Cl ; Z = OTf
y NMR: 8.2 (s, 2H); 2.6 (s, 3H).
4-Bromo-2-chlorcphenyl triflucromethanesulphonate,

25 compound IIIa.l starting with 4-bromo-2-chlorcphenol.

(ITfa.l) : X = 3-C1l ; ¥ = H




V.12 (V.12) : R = X =3-Cl ; Y=H 19.7 g of 4-acetyl-2-chl orophenyl
trifluoronethanesul phonate (conmpound K. 1)', 10 g of 4 10
fl uorobenzeneboronic acid, 2 g of tetrakis(triphenyl phosphine)palladi um
17.9 g of sodium carbonate in 84.5 nm of water, 591 m of NooériB&re200300 i
of ethanol and 5.51 g of lithiumchloride are stirred under an inert
at nosphere at 60C for 8 hours. 15 The remction mxture is then stirred for
12 hours at roomtenperature. The resulting mxture is filtered and the
solvents are evaporated fromthe filtrate under reduced pressure. The
residue. obtained i's purified by chromatography on a colum of silica gel,
eluting withR20pe 974 31(\kY) 16yGl ohexant/ ettyl acét dtde mMkture; yield 94%
IHNWR 8. 0 (s, 1H ; 7. 9 (d, 1H) ; 7. 5 (m 3H ; 7.3 (rn, 2H) ; 2. 6 (s,
3r) . The coympmpAHATYOMS 1D V,1'7 given in TAELE 1 below are 25 prepared in
the sane way: 14 Novenber 2003 63 TABLE | ct COMPOUND v. 13
2-Chloro-4—[3-(cyclohexylethylamino)prop-l-ynyl]phenyl

trifluoromethane-sulphonate, compound Ia.l

/R2

(1a.1) : Z=0Tf; X=3-Cl;Y=H N_ = —N—CH,CH,

Ry
2.14 g of cyclohexyiethylprop—z—ynylamine {compound
VII.1) are added, under inert atmosphere, to 4 g of 4-
bromo~3—chlo£ophenyl trifluorcmethanesulphonate
. {compound IIIa.l), 0.06‘g of copper‘iodide, 10 ml of
10 pyridine and 20 ml of triethylamine, followed by_
addition of 0.41i3 g of the catalyst
dichiorobis(triphenylphosphine)pélladium YI . The
reaction:mixture is refluxed fer 2 hours and then.leftr
at room temperature for 12 hours. The resulting mixture
-} 15 is filtered and the sclvents are evaporated cff under
reduced pressure. The residue is purified by
chromatography on a column of silica gel, eluting with
a dichloromethane/ethanol mixture varying from 100/0 to
$9/1 (v/v). The compcund obtained is taken up in
20 dichloromethane and filtered, and the sclvents are

evaporatad off under reduced pressure; yisld = 76%




V.14 V.15 V.16 CGCH3 (v) O R CL "HNWR S. 1 (s, 1H) ; 7.9 (d, 1H) ; 2H) ;
7.2 (m 3H ; 2.6 (s, 3H 8.0 (s, 1H; 7.9 (d,1H; 7.6 .(m 3H ; 7.3 (rn
1H; 2.6 (s, 3H 8.0 (s, 1H ; 7.9 (d, 1H ; 7.6 (d,1H); 7.4-7.1 (m 3H)
2.6 (s, 3H 8. 0 (s, 1H ; 7. 9 (d, 1H) ; 7.5 (m 5H ;12N6véraberRG03H3CO r
\f8 O0(s, 1H ; 7. 9 (d, 1H ; V.17 7.5 (d, 1H; 7.4 (m 2H); 7. O
(m 2H) ; 3.8 (s, 3H ; 2 . 6 (s, 3H %4 Novenber 2003 64

1- (2, 6-Di chl or obi phenyl - 4-yl ) et hanone, conpound V. 18

gy NMR: 7.8 (s, 1H); 7.6 (d, 1H); 7.5 (d, 1lH); 3.€ (s,

2H); 2.6 (g, 2H); 2.4 (m, 1H); 1.%-1.1 (m, 10H): C.9

(t, 3H).

FREPARATION 14
'5 1-[3-Chloro-4-{4-flucorcphenyl)phenyl]jethanone, compound

v.12

(v.12} ng r: ; X=3Cl ; Y=H

19.7 g of 4-acetyl-Z-chlorophenyl
trifluoromethanesulphonate (compound X.1), 10 g of 45

10 fluorobenzeneboronic acid, 2 g of

tetrakis (triphenylpheosphine)palladium, 17.9 g cf sodium

carbcnate in 84.5 ml of water, 591 ml of toluene, 200

ml of ethanol and 5.51 g of lithium chloride are
stirred under an inert atmosphe*e at 60°C for 8 hours.

15 The reacticn mixture is then stlrred for 12 hours at

room temperature. The resulting mixture is filtered and

the solvents are evaporated from the filtrate ane*
reduced pressure. The residue obtained is purified by
chromatography on a column of silica gel, eluting with

20 a 97/3 (v/v) cyvclohexane/ethyl acetate mixture; yleld =

94%,
'y NMR: 8.0 (s, 1H): 7.9 (d, 1H); 7.5 (m, 3E); 7.3 (m,

2HY; 2.6 (s, 3H).

The compounds V.13 to V.17 given in TABLE 1 below are

25 prepared in the same way:



(V.18): Rl= ---{I ') ;X=3-Cl;Y¥=5-Cl LHNW 8 . 0 (s, 2H ; 7.4 (m 3H) ;
7.2 (m 2H ; 2.6 (s, 3H 5

1-(2,6-Di chl oro-41--fluorobi phenyl -4-yl) et hanone, conmpound V.19 (V.19) : R
= X=3-CITY=5-C "HNWR 8. 0 (s, 2H) ; 7. 3 (m 4H) ; 2,16NévemBEr2003
PREPARATI ON 15 10 3--Chloro--3- [3-chloro-4- (3, 3, 5, 5-

t et ranet hyl cycl ohexyl ) phenyl ] propenal , conpound IV.1 (IV. 1) R = X=3-Cl; Y=H
H3C 3.51 m of oxalyl chloride are added dropwi se at a tenperature of
between -5C and 2C to a solution of 15 3.72 ml of dinethylformam de and 20

m of anhydrous dichi oromet hane and the reaction m xture is then stirred

at roomtenperature for 30 m nutes. 92 1-[3-chloro-4-(3,3,5,5
tetranethylcyclohexyl)phenyl]ethanonéf und V.6) 20 dissolved in 10 m
of dichl oromet hgre~are then added rapidly, of ter which the reaction
m xture is stir Q W enber 2 65 roomtenperature for 12 hours. The
reaction m Xjune pour ed into a water/ice mxture and 20 m of aqueous
2.84 M sodi um et de Solution are then added. The
Cl
1
COMPOUND Ri E NMR
: i _ 8.1 (s, 1H); 7.9 (4, 1H) ;
\ _ |
' : ' ; 7.2 38y
V.13 @i p 7.5 {(m, _2H) Am,
2.6 (s, 3H)
' i 18.0 (s, 1H): 7.9 (d,-lH);.
; 7.3 {m, 1H);
V.14 F@' 7.6 (m, 3H) (
' - 12.6 (s, 3H) '
- | 8.0 (s, 1H); 7.9 (d, 1H);
. ' ‘ ' ; 7.4-7.1 (m
V.15 ' B 7.6 (d,1H) _ d
3H)
F
2.6 (s, 3H)
) | o < > 8.0 (s, 1H); 7.9 (d, lH);
: : 2.6 (s, 3H)
V.16 _ 7.5 {m, SH) {
: , 1HY;
cho_.@—- 8.0 (s, 1H); 7.9 (d )
V.17 7.5 (d, 1H); 7.4 (m, 2H) ;
7.0 (m, 2H); 3.8 (s, 3H);
2.6 (s, 3H)




resulting mxture is washed with 50 mMl of sodium5 hydrogen carbonate
solution and 50 M of water, the phases are separated after settling has

t aken place, the organic phase is dried over magnesi um sul phate and the
sol vents' are evaporated off under reduced pressure. The19iNovelbar 2608 i s
purified by chromatography on a 10 colum of silica gel, eluting with a 97/3
(v/v) cycl ohexane/ethyl acetate m xture. 'H NVR 10. 2(d 1H) 7.7(s, 1H);
7.5(d,1H);7.3 (d, 1H); 6.6 .(d,1H) ;3 . 64 4(rn 1H;1.5(m2H) ;1.3(m 4H ~ 1. 1
(s,6H ;0. 9. (s,6H) 15 Conmpounds V.2 to IV.17 given in TABLES 2 and 3

bel ow are prepared in the sane way: TABLE 2 O CI ~C - H C=C (1V) in which

74 (m S%V-P&J???%E}ﬂfﬁfmp%?%@ TETASHRRRERE e Hff g 1

November 2003 66 COVPOUN : Cor "HNW
(v.18): R, = ; X=3-Cl; Y =5-Cl

ly NMR: 8.0 (s, 2H); 7.4 (m, 3H); 7.2 {m, 2H); 2.6 (s,

3H) .
5 1-(2,6-Dichloro-4'~flucrobiphenyl-4-yl)ethancne,

compound V.19

(V.19): R, = ——<::)}—F X =3-Cl; Y =5Cl

H NMR: 8.0 (s, 2H); 7.3 (m, 4H); 2,6 (s, 3H).
PREPARATION 15
10 3-Chloro-3-[3-chlecxo-4-(3,3,5,5-

tetramethylcyclohexyl)phenyl]propenal compound IV.1
" CH, |
av.n R, = : X=3-Cl;Y=H
CH,
H,C

3.51 ml of oxalyl chloride are added dropwise at a

temperature of between -5°C and 2°C to a solution of
15 3.72 ml of dimethylformamide and 20 ml of anhydrous

dichlcromethane and the reacticn mixture is then

stirred at room temperature for 30 minutes. 3.92 g of

1-[3-chloro-4-(3,3,5,5-
tetramethylcyclohexyl)phenvl]ethanone (compound V.6)
20 dissolved in 10 ml of dichloromethane are then added

rapidly, after which the reaction mixture is stirred at




V_3H146 FIV. 4HF ~a- rV. 5H H3C CH3 10.0(d, 1H); 7.8(s, 1H); IV. 6 .V
Iv. 8Iv. 9d d d d d d 7.7(d, 1H ; 7.4(d, 1H) ; 7.0(d, 1H ; 3.
(m 1H 1.8-1.1 (m 8H ;1.0 (s, 3H; 0.9 (s, 3H 139 Cd IV. 12 IV. 13

14 November 2003

|
7
1

65

rocom temperature for 12 hours. The reaction mixture is
poured intoc a water/ice mixture and 20 ml of agueous
2.84 M sodium ethoxide soluticn are then added. The
resulting mixture is washed with 50 ml of sodium

5 hydrogen carbeonate solution and SO ml of water, the
phases are separatéd after settling has taken place,
the organic phase is dried cver magnesium sulphate and

/ the solvents are evaporated cff under reduced pressure.

The oil obktained is purified-by chromatography on a

10 column of silica gel, eluting with a 97/3 (v/v)

cyclohexane/ethyl acetate mixture.

—

'y NMR: 10.2 (d, 1H); 7.7 (s, 1E); 7.5 (d, 1H); 7.3 (d,
1%): 6.6 (d, 1H); 3.4 (m, 1H); 1.5 (m, 2H); 1.3 (m,

4H); 1.1 (s, 6H); C.9 (s, 6H).

15 Compounds IV.2 to IV.17 given in TABLES 2 and 3 below

are prepared in the same way:

TABLE 2
J o
Cci Qb—+{
} /
CZC\ (V) inwhichY=H
’ _
Rt
X
COMPOUND |R; X m.p.; °C or 'H NMR
CH,
C
Hs 10.1 (d, 1H); 7.8 (m, 2H);
My 7.4 (m, 2H); €.9% (m, 1H);
CH
Iv.2 d H 5.9 (m, 15); 1.4~0.8 (18H)




1V. 14 14 Novenber 2003 67 C d 10.1(d,1H);8.0(s, IH ; 7.9 (d, IH ; 3H
;7.1 (m 7.6-7.3(m 2H); 7.0 (d, 1H); 3.8(s,3H) 10 (d,1H) ;7. 9(s, IH ;
7.8 (d,1H);7.5(d, 1H); 7.0 (d,IH ;4.8(m 1H) ; 1.7-1.1 (m8H);0.95 (s,

w

7.
,H); 0.9 (s,3H TABLE3 O C-HC= (1V) Hd in whithNgvemisdr 2003

d
COMPOUNDRI YM P. ; *r- or IHNWR CH3 H3C10.1 (d, 1H) ; 8.0 (s, IH ;
€6

COMPOUND X |m.p.; °C or 'BE NMR

Iv.4

o

R:
Iv.3 g H 146
F :
@
CH

HC /0
10.0(d, 1H); 7.8(s, 1H);
IV.6 Cl tg.7¢(q, 1H); 7.4(d, 1H);
7.0(d, 1H); 3.1 (m, 1H);
1.8-1.1 {m, 8H);1.0 (s,
3H); 0.9 (s, 3H)
CH,
. H,C—C—
Iv. 7 ’ c1
, CH

3

F
8 : Cl 139
F
F

IV,

Iv.g Cl

V.10 FO C1

F
F

Iv.11 Cl




H3C 5-C1 7.9 (s,
XD- 3C 14 Novenber
H3C10.0 (d, 1H) ;

1H)

2003 68 (m 2H);

7.8-7.4 (m 2H) ;

7.1 1V. 15CH31(d,

1H);
1.3 (m 4H);

IV.16H3C6-C 6.6 (d, 1H) ;

3.9 (m 1H)

.1 (s,

. 221 H3 CO \ C
6H 0.9 (s, 6H) CH3
3.2 CH3 (m

1H) 1.6-1.2 (m 6H) ; 1.0 (s, 6H : 0.9 (s, 6H) 14 November 2003
67
o]
IvV.12 Cl
H@O—@—‘ 10.1(d, 1H); 8.0(s, 1lH):
Iv.13 Cl |7.9 (4, 1H);.
7.6-7.3 {(m, 3H); 7.1 (m,
28); 7.0 '
(d, 1H); 3.8 (s, 3H)
, HSC>C>; 10 (4, 1H); 7.9 (s, lH):
Iv.14 H,C Cl |7.8 (a, 1H); 7.5 (4, 1H);
7.0 (d, 1E); 4.8 (m, 1H);
1.7-1.1 (m, 8H); 0.95 (s,
3IH); 0.9 (s, 3H)
TABLE 3
0
\
ol c—H
Y A /
C‘—'\ (V)  in which X = Cl
) H
R‘!
C
1
COMPOUND R, Y m.p.; °C or "H NMR
CH,
H,C 10.1 (d, 1H); 8.0
{s, 1H):
Iv.15 H,C 5-C1 7.9 (s, 1H); 7.1
CH,
(d, 1H):
3.9 (m, 1H); 2.1




| V. 75-C 108 PREPARATI ON 16 :
3-Chl . oro-4-(3, 3,5, 5-tetranet hyl cycl ohexyl ) phenyl et hyne, conpound 11.1. 5
(I1.1). Rl= X= 3-Cl;Y=H 5.3 g of sodium hydroxide are dissolved in 150 m of
wat er under an inert atnosphere and with vigorous stirrnagliovéhbert 2003

1, 4- di oxane are added and the mixture is heated to reflex. 15 g of
3-chloro-3-[3 14 Novenber 2003 69
chIoro--4-(3,3,5,5_tetranethy|cyclohexyﬁ%%henyl ] Propenal (compound 2V.1)
di ssolved in 130 m of 1, 4-dioxane are added rapldly and the reaction

m xture is nglatainedat—refd +o—ooh
tenperature, |5 the reaction mxture is pou ed into 4 Iar vol unme of
di chl oronet hgne. The phases] are separated after setjt gf as taken pl afe,

the organic ghase is dried | over magnesi umisul phate 3n% t q&Lvenfs%are

evaporated qff under reduced pressure. The¢ residue{is puri Tled

chromat ograply on a columm jof silica gel, eluting mﬁ(g gxglohexane ield =
1 .

80% 1H NVR {7. 5 (s, 1H) ;| 7.3 (m 2H ;‘.2(s,1$) o (]
(ni, 2H) ; 1.2 (m 4H) ; %4 .0 (s GFD ; 0} 9 (s, A5 qgnpounds m. 2
to 11. 15 gi vga—-~A-TFABLES 4 and—5—helov —
H;C 10.0 (d, 1H);
7.8-7.4 (m, 2H) ;
IV.16 | HC . 6-Ccl 6.6 (a, 1H); 3.2

(m, 1H) »
1.6-1.2 (m, eH) ;

1.0 (s, 6H); 0.9 |

PREPARATION 16
3-Chloro-4—(3,3,5,5-tetramethy1cyclohexyl)phenylethyne,
compound II.1.
H,C
CH,
(1) ; R, = ; X= 3Cl;Y=H
CH
H,C
5.3 g of sodium hydroxide are dissclved in 150 ml of
water under an inert atmosphere and with vigcrous

stirring. 80 ml of 1,4-dioxane are added and the

mixture is heated to reflux. 15 g of 3-chloro-3-[3-



are prepared in the same way: TABLE 4 G =CH (11)
COVPOUNDR, Xzn. p .

T2.2H4. 1 (s,
;0.9 (s, 6H

(s,1H) ; 3.
HaC- C 7. 4(m

10

in which Y =H
7.2 Hc(d, 2H)

; *Cor IHNW CH H<c7 .3 (d, 2H ;
1. 0(s,

1H ; 2 . 9 14 Novenber 2003 70. 1.5-1.1 (m EH)

11.3H H3C CH3 7 . 4(s, 1H
O(m 1H) ; 1 .7-1. 0 (ra,8H ; 0 .
3H) ;4.2 69

9(s, 3H);0.8 (s, 3H

chloro-4-(3,3,5,5-tetramethylcyclohexyl)phenyl]propenal
(compound IV.1) dissolved in 130 ml cf 1,4-dioxane are

added rapidly and the reaction mixture is maintained at
reflux for 1 hour. After cooling to room temperature,
the reaction mixture is poured into a large volume of
dichloromethane. The phases are separated after
settling has taken place, the organic phase is dried
over magnesium sulphate and the solvents are evaporated
off under reduced pressure. The residue is purified by
chromatography on a column of silica gel, eluting with
cyclohéxane; yield = 80%.

ly NMR: 7.5 (s, 1H); 7.3 (m, 2H); 4.2 (s, 1H); 3.2 (m,

1H); 1.4 (m, 2H); 1.2 (m, 4H); 1.0 (s, 6H); 0.9 (s,

6H) .

15

Compounds II.2 to II.15 given in TABLES 4 and 5 below

are prepared in the same way:

, CH
6H)

;7.3 11.40 (d, 1Hx4 Novender 2003, 4. 0
CH3

TABLE 4
R; c=cH () inwhichY=H
X
COMPOUND Ry X m.p.; °C or ‘H NMR
CH,
H,C :
7.3 (d, 2H); 7.2
e CH, (d, 2H);
II.2 i 4.1 (s, 18); 2.9
(m; 1H) ;




TT CH 30 (s, 1H)
1H F 7.7(s,

1H)

L1 S .3(S, 9H)
£ 7.5 11.

F7 .
74 (m 3H)
11.10 11.12 H3C H3C H C 3 14 Novenber

6(s, 1H) ;7.4 11. 6C (m 6H)
4. I

7.7 (s,
14 November 2003

7 . 3(m 3H
2003 71 C1 O

70

3 1s,1H I1.

1H);

1.5~

1.0

(s,

1.1 (m, €H)

eH); 0.9

(s,

6H)

IT.3

II.4

Cl

7.4
(d,
7.2
(s,

3.0

1.7-

6.9

(s, 1E); 7.3

1H):;
(d, 1H)}; 4.0
1H);
{m, 1H);

1.0 (m, 8E);

(s, 34}; 0.8

Ccl

4,2

II.é&

cl

Cl

{m,
7.3

(s,

1HY; 7.5
3H)
(m, 3H); 4.3

1H)




(m 4H 7.3 (m 1H);

7.3 (m 3H ; 7.0
2H) ;  4.2(s, 1H);
COVPOUND 11.13 11

4.3
(d, 2
2. 8(
14 d

(s,
H) ;
m
RI

4.3 (s, 1H; 3.
1H)
CH3 14 Novenber

71

8

1H d 178 d d 7 .

(s,

; 1.7 1.2 (m 8H)

6 (s, 1H; 7.4 (d,
3H 7 .5 (s, IH ;
0.95 (s, 3H); 0.9 (

2003 72 TABLH Govember 2003

1
7
S

H)
.4

4
-

g

Ci

7.3 (m, lH); 4.3

(s, 1lH}

Ir.s

a8

C1l

HIr.10

Cl

78

Ir.11

F -
F
F
C :

Cl

17.6 (s, 1H); 7.4

(d, 1H};

7.3 {(m, 3H): 7-0 .
{d, 2H);
4.3 (s, 1H); 3.8

(s, 3H)

Ir.12

!
Hy
3

F

C :
H,C : :
H,C

3

Cl

7.5(s, 1E);
7.4 (m, 2H);

4.2(s, 1H):

2-8(mf lH); 1.7‘.

1.2 (m, BH):

3E); 0.9

0.95 (s,

{s, 3H)

3H)



Y 5-C1. 6-CI MP. ; Cor Il

I
(m 1H); 2.0 (t, 2H) ;1.2
s,1H); 4.6(s,1H);3.2 (rn

CECH (11) in which
(s, 1H) ; 4.4 (s,

1 rn,4H) ; 1 . 1(s, 6H)
;0.9 (s,6H) 7.6(s,1
(

i
(1H) , 1.5-1.1(m6H);
S

; ( ,
1.0 (s,6H ;0. 9 (s, 6 14 Novenber 2003 73 7.7 (s, 2#NovémBer 2003
11.155-A(m 3H) ; 7.2 (d, 2H); 4.5
72
TABLE 5
Y
R, Cc=cH (D  inwhichX=C
Cl
COMPOUND R Y m.p.; °C or
| NMR
CH,
H,C 7.6 (s, 1E); 7.5
(s, 1H):
Ir.13 H,C [5-C1 _ ]
CH, 474 (s, 1H); 3.9
{m, 1H):
2.0 (t, 2H};1.2
{(m, 4H):;
1.1 (s, 6H); 0.8
{5, ©H)
CH, _
H,C 7.6 (s, 1H); 7.4
(s, 1H):
IT.14 H,C €-C1 .
CH, 4.6 (s, 1) 3.2
' (m, 1H);
1.5-1.1 (m, 6H);
1.0 (s, 6H}; 0.9
(s, 6H)

NVR 7.6 (s, 1H ; 7.5



(s, 1H) PREPARATION 17 3,5-Difl uorobenzeneboronic acid, conpound 2.1 5 91.5
m of tert-butyllithiumare added at -.78C to 20 g of ' :
1- brono- 3, 5-di fl uorobenzene in 300 m of diethyl ether. The reaction

m xture is stirred for 1 hour at - 78C and 14.2.m of tri1gNdwemdeepad® are
t hen  added. The reaction mxture is stirred for 1 hour at -78C and 10 then
for 12 hours at roomtenperature. 200 ml 78f aqueous 1 N hydrochloric acid
solution are added. The resulting mxture is extracted with diethyl ether,
the organic phase is washed with saturated sodi um hydrogen carbonate
sol ution and drled over nmagnesium sul phate, 15 and the solvents are
evapor at ed qF—under—r+educed tessurer—terrestdoe T takemr up T :
cycl ohexanejand the precipit? Rbt ai ned i|s isolated|by filtration. 1H
NVR: 7. 4 (m 3H) ; 7.2 (m PREPARATIION 18 20 7 7 (s, 2H); 7.4
4- Br ono- 3-C &grggpetophenona, apound Va. Js (Ma. 3) ; 3-d ; Y=H;
Br 14 Nove ‘2003 74 A solution of 100 g |of -bronnabéto%hénone in 25(
of dichl orgnet hane is addefd dropwi se at 0¢ to 133. 34 9 al um ni um
chloride in|600 m of dichl pronethane. Aftdr stirring f%r (g, hélrs 4t 20¢,
28.3 mM of prefrozen (- 5 7pC) chlorine arg bubbl ed |nto t he nedlun1at C
The reactign mxture is stijrred at roomtenperatuyre . 194

3N

4

PREPARATION 17

7} 3,5-Diflucrcbenzeneboronic a;id, compound 2.1
-5 91.5 ml of tert-butyllithium are added at -78°C to 20 g
of l-bromo-3,5-difluorcbenzene in 300 ml of diethyl
ether. The reactioﬁ mixture is stirred for 1 hour at -
78°C and 14.2 ml of trimethyl borate are then added.
- The reaction mixture is stir:ed for.l hour at -78°C and
.lO then for i2_hoﬁrs at room temperéture. 200 ﬁl.of
aqﬁeous 1N hydrochloric acid sclution are added. The
resulting mixture is extracted with diethyl ether, the
organic phase is washed with saturated sodium hydrogen
carbonate solution and‘dried over magnesium sulphate,
15 and the solvents are evaporated off under reduced
ressure. The fesidue is taken up in c¢vyclochexane and
the precipitate cktained is isolated by filtraﬁion.
'H NMR:7.4 (m, 3H); 7.2 (m, 2H).
PREPARATION 18
20 4-Bromo-3-chlorcacetophencne, compound Va.3

{va.3) ; X = 3-Cl ; Y =H ; Z = Br




hours and then hydrol ysed. The phases are separated after settling has
taken pl ace, the aqueous phase is extracted w th dichloronethane, the
organi ¢ phases are 10 dried over magnesi um sul phate and the solvents are
evaporated of f under red-aced pressure. The residue obt aigngslentber 2003
recrystallized fromhexane; yield = 57% M P.= 80C. PREPARATI ON 19 15

. 3- Chl oro- 3--(4-brono- 3-chl orophenyl) pr nal, conmpound IVa. 2 (lVa.l) : X
=3-d ; Y=H; Z=0Br 15.08 mM of oxalyl chloride are added at a
tenperature of between 3C and 6C with vigorous stirring to 16 ml 20 of

di met hyl formam de in 200 m of dichloronethane. After warmng to room

temperature,, the) fiXtUr 8¢ § oSty Id2d 19F 080z B BUbBE @ | ovezs bymaddEti on of
a solutionof 13.4 g of 4-broro-3-chl oroacet ophenone (conpound Va.3) in 40

m of dichl gfomet hapge 1825 of eaCid P FdXHUEe b8 Srio rted F3.32 houfs at
room tenperature and then hydrol ysed by addition of a 14 Novenber 2003 7-5

sol ution of Ji8.9; 9: of sadbvrdacetatgnd mblo il doEnWetremetAfrier Bftering for
30 mnutes at roomtenperature, the phases are separated after settling has

taken place,s:{h€; 3gueeus2phase s St T@ct 28l 8i hb difcpirerirezdranes 5 the
organi ¢ phases are dried over magnesi um sul phate and the solvents are
evapor at gd off°andex1sedueedre bubbled into the medium at 0°C. The
reaction mixture is stirred at room temperature for 12
hours and then hydrolysed. The phases are separated
after settling has taken place} the agqueous phase 1is
extracted with dichlo:omethane,-the organié phases are
10 dried cﬁer magnesium sulphate and the solvents are
evaporated off under reduced pressure. The rgsidue

obtained is recrystallizsd from hexane; yield = 57%;

m.p.= 8C°C.
PREPARATION 19
15 :3—Chloro—3*(4—br§mo—3—chlorophenyl)propenal, compound
IVa.l |
(Iva.1) : X = 3=C1 ; ¥ = H ; Z = Br
15.08 ml of oxalyl chloride are added at a temperature
of between 3°C and 6°C with vigorous stirring to 16 ml
20 of dimethylformamide in 200 ml of dichloromethane.
After warming toc room temperature, the mixture is
stirred for 30 minutes, followed by additicn of a
seclution of 13.4 g of 4-bromo-3-chlorcacetophenone
(compound Va.3) in 40 ml of dichloromethane. The
25 reaction mixture 1is stirred for 12 hours at room

temperature and then hydrolysed by addition of a



pressure. The residue obtained is recrystallized from cycl ohexane; yield =
87% mp = 134C. PREPARATI ON 20 10 [ 3-(4-Brono- 3- chlorophenyl)prop-z- ynyl ]
cycl ohexyl et hyl am ne, conpound la.2. R z (la.2).: X-3-Cl;Y=H, Z =Br; N
---NCH2CH3 R 3 a) 1-Brono-2-chloro--4- ethynylbenzere 401ghgheﬁ@grgmu3

hydr oxi de are di ssolved, under an inert 15 atnosphere, in 230 ml of water,
120 m of 1, 4-dioxane are added and the T®action m xture is heated to 80C
17.5 g of 3-chloro-3--(4-brorro-3-chl orophenyl)propenal dissolved in 400 ni
of |,4--dioxane are added and the reaction mxture is stirred for 30

m nutes at 80C. The 20 reaction mxture is allowed to cool to room
tenperature @nhu2308 ot afs.d chlof osethameaaetatkedraddedil The wphases are
. separated after settling has taken place and the organic phase is washed
with water armf it edtovedntd Mavehbeni2008s 78t nugras @M Phiat @: The

conpound di ssolved in a dichloromethane/ 1, 4-di oxane m xture is used in its.

current formghedde ae&tsepamadﬁd[éﬁtemE%@hbl3nghhéﬁo¢@$ﬂﬂ)R#@@ﬁz-

the aguecus phase is extracted with dlchloromethane,
5 the organic phases are dried over magnesium sulphate
and the solvents are evapcrated off under reduced
pressure. The residue obtained is recrystalliied from
i cy&lohexane; yiéld = 87%; m.p = 134°C.
PREPARATION.ZO |
10 [3—(4-Bromo-3-chlorophenyl)frop-Z-

ynylleyclohexylethylamine, compound Ia.2.

R

s 2
(la.2): X=&G;Y=H;Z=&;N\R

3

1l

——N—CH,CH,

a)'1—Brcmo—2—chloro-4-ethynylbenzene

40.g of sodium hydroxide are dissolved, under an inert

"™

15 atmcsphere, in 230 ml of water, 120 ml of 1,4-dioxane
 are added and the reaction mixture is heated to 80°C.
17.5 g of 3-chloro-3-(4-bromo-3-chlorcphenyl)propenal
dissolved in 400 ml of l,4-dioxane are added and the
reaction mixture is stirred for 30 minutes at 80°C. The
20 reaction mixture is allowed toc cool to room temperature
and 2300 ml of dichloromethane are then added. The
phases are separated after settling has taken place and

the organic phase is washed with water and dried over



5 ynyl ] cycl ohexyl et hyl am ne. Aqueous 36% f or mal dehyde solution is added to
10.36 mM  of ethylcycl ohexylamne in 400 m of 1,2- dinethoxyethane. This
solution is added to the solution of the conmpound obtai ned above in the
presence of 10 0.54 g of copper Il chloride dihydrate. The NoeasbeoR003m xture
is stirred for 4 hours at reflux and is then left to cool to room
tenperature. The resulting mxture is fidtered, the solvents are evaporated
of f under reduced pressure and the residue obtained is then 15 purified by
chromat ography on a colum of silica gel, eluting with a 99/1 (v/v)

di chl or onet hane/ et hanol m xture. The conpound obtained is taken up in
diethyl etheigasdihydiseaencid orfite éosmbpuhhbeditdwodughi Thea precipitate
obtained is fi?tered off and dried to given 20 the conpound in the form of

t he hydrochlorédeordheNMBne /7., 2 {(dl,o0ddhe ; mIxBulkes is IHHed 7n.i8s(d, 1H); 3 .
5(s, 2H ; 2.6 (q, 2H ; 2.4 (m 1H; 1.8-1.1 (m 10H ; 0.9 (t, 3H).
PREPARATI ON Air 2Zen€hFora- 14- thedrdixretdnydépycl ohexyl ) phenol, conpound 25

| X.1 a) 2-Chl oro-4-(1-hydroxy-4, 4--di net hyl cycl ohexyl ) phenol 14 Novenber
2003 77 100uW DI- &4 4Bb6oMosluthilarafhar Pl pkbptBi-um i n hexane are added at

-78C to 15.1 g of 4-brono-2-chlorophenol in 150 m cf tetrahydrofuran, and
the reactsi oymgXlayelonexgliethgdaatingZ8C for 1 hour. 10.1 g of 4,4
| Aqueous 36% formaldehyde solution is added to 10.36 ml
of ethylcyclohexylamine in 400 ml of 1,2-
dimethoxyethane. This solution is added to the solution
of the compound cbtained akove in the presence of
10 0.54 g of copper II chloride dihydrate. The reaction
mixture is stirred for 4 hours at reflux and is then
ieft to cool to room tempe:aturé. The resulting nmixture
is filtered, the solvents are e#aporated off under
teduced pressure and the residue obtained is then
15 purified by chromatography on a cqlumn of silica gel,
eluting with a 99/1 (v/v) dichloromsthane/ethanol
mixture. The compound cbtained is taken up in diethyl
ether and hydrogen chloride is bubbled through. The
precipitate obtained is filtered off and dried to given
20 the compound in the form of the hydrochloride. H NMR:
7.7 (&, 1H); 7.6 (s, 1H); 7.2 (d, 1H); 3.5 (s, 2H); 2.6
(g, 2H); 2.4 (m, 1H); 1.8-1.1 (m, 1CE); 0.9 (t, 3H).
PREPARATION 21
2-Chloro-4~(4,4-dimethylcyclohexyl)phenol, compound

25 IX.1
a) 2-Chlorc-4-(l-hydroxy-4,4-dimethylcyclohaxyl)phanocl




5 di net hyl cycl ohexanone (conpound 3.1) are added and the reaction m xture
is stirred at -78C for a further 30 mnutes and then at roomtenperature
for 12 hours. The reaction mxture is hydrolysed with 1 N hydrochloric
acid solution and extracted with ethyl'acetate. The 10 offROvEmMPp&ED3II S
dried over magnesi um sul phate and the solvents are evaporated off under
reduced pressure. The solid obtained i7d purified by chromatography on a
colum of silica gel, eluting with a cycl ohexane/ ethyl acetate m xture
varying from98/2 to 90/10 (v/v). 15 11.8 g of solid are obtained. 1H NVR 7
.4 (s, 1 ;7 .2 (d, 2 ;6.9 (d, 2H ; 4 .5 (s, 1H), ;  1.9-1.1 (m
8H); 0.9 (sl!g)CBH)l by £ 58 1-6%@@%@%%%%@%%&%%% i'Gird?e  added
to 11.8 g of 2-ch|oro-4-(1-b%droxy-4,4 20 dimeth IcySIoBﬁXyl hen in 200
M of acet Peeacidiedhet raBti 6R Mixiurs 95 1 PTHESY 6P HREUIT And t he
sol vents are evaporated off under reducedrfg{(gssur e. A%ueous 4Q% sodi um

hydr oxi de &I dt3 rWlaﬁﬁeBQEréﬁaﬁﬁﬁfqﬁ%QK) S® uFFBA ARG fHeéh-‘afleous
ot T act ol WEC R Iy 161 HF - CTRE Fomg IR pridkel 1€ 34 Kbgember 2003 78 dri ed
o eSS, FHESEBHIGUCL ST AR RERS) § CHORTI U by Chy baat 88r ARy o™ ' col umn
o b T AL 1Rl coe B sest e e
1H ¢ 161 2%tes and then at room temperature for 12 hours. The

reaction mixture is hydrclysed with 1 N hydrochloric

acid solution and extracted with efhyl‘acetate. The

iG organic phase is dried over magnesium su}phate and_the

solvents are evaporated'off under reduced p:eséure._The

solid obtained is purified by chromatography on a

column of silica gel, eluting with a cyclohexané/ethyl

acetate mixture varying from 98/2 to 90/10 (v/v).

15 11.8 g of solid are cbtained.

15 NMR: 7.4(s, 1H); 7.2(d, 2H); 6.9(d, 2H); 4.5 (s, 1H);
1.9-1.1 (m, 8H); 0.9 (s, 6H) |
-bJ 50 1 of agueocus 57% hydriodic acid sclution are

added to 11.8 g of 2-chloro-4-(1-hydroxy-4,4-
20 dimethylcyclohexyi)phenol in 200 ml of acetic acid. The
reaction mixture is refluxed for 3 hours and the
soclvents are evaporated off under reduced pressure.
Aqueous.éﬂ% sodium hydroxide solution, agqueous sodium
carbonate sclution and then agqueous sodium hydrogen

25 sulphate solution are added and the resulting mixture

is extracted with diethyl ether. The organic phase 1is



(m 8H) ; 0.9 (s, 6H) Conmpounds IX.2 to I X.4 are prepared according to the
sane procedure: 4-(Adamantan-2-yl)-3,5-dichlorophenol, conpound | X2

obtai ned from conpound | Xa.l and adanant an-2-one 1H NVMR 10.1 (s, 1H) ; 6.8
(s, 2H) ; 3. 4 (s, 1H) ; 2.4 (s, 2H ; 2.3-1.4 (m 12H) 14 November 2003

4- (Adamant an- 2-yl ) phenol, conpound I X3 1 HNWR 9.1 (s, 1 H; 7.1 (d, 2H);
6.7 (d, 2H; 2.8 (s, 1 H ; 2.4 (s, 2H ; 1.9-1.4 (m 12H

4- ( Adamant an- 2-yl ) - 3-chl orophenol, conpound IX.4 1 HNWR 9.8 (s, 1 H); 7.1
(s, 1 H; 7.0 (d, 1 H; 6.9 (d, 1 H; 278 (s, 1 H;"-2.3 (m 2H; 1.9 (m
5H); 1.7 (m 5H) ; 1. 5 (m 2H PREPARATI ON 22

4- (Tetrahydr opyran-4-yl)phenol, conmpound I X.5 a)

4- (3, 6- Di hydr opyran-4-yl)phenol To 12.7 g of 4-bronophenol in 150 m of

t et r ahydr afrigdaover enagoesiuat sulfi@ta asdlthei solvehtsl @e névagoratest naff under
butyllithiumin hexane, then 8.1 g of 4- tetrahydropyranone. 14 Novenber
2003 79 Thedueedt pressurexTheecarspoardid obtained rig pudfied Sovhobrasmatograim on a
tenperature and then hydrolysed with I N hydrochloric acid. The resulting
m xt ure i sokxhnasftaiittas galerilting withsa 8515 (Wi ecysibhexdra/ethyhacetajanhitiypBase i s
dried over magnesi um sul phate and the solvents are evaporated off under
reduced prEsNMR:. 9.8Ns, $bl)i: 7. 0lsaliHpd7i(d, 1p0r,if, %, thH)chl St odidaphye-0r2 a
colum of silica gel, eluting with a cycle hexane/ethyl acetate m xture
varyi ng f {om &4y 1®@.9 Qs8@HOCOmpoundsHX\BRo X.4 4re, ptepdred acrding 1 the ; 6.7
(d, 1 H ; 6.0 (t, 1 H; 4.1 (d, 2H); 3.7 (t, 2H; 2.4 (t, 2H b) 5.5 g of
4- (3, 6- di paenppocrdudey| ) phenol are hydrogenated in the presence of

4-(Adamaﬁtan-2-y|)-3,5-dich!orophen'ol, compound [X.2

obtained from compound IXé.I and adamantan-2-one

"H NMR: 10.1 (s, 1H) ; 6.8 (s, 2H) ;3.4 (s, 1H) ; 2.4 (s, 2H) ; 2.3-1.4 (m, 12H)
4-(Adamantan-2-yl)phenol, compound IX.3 | |

"H NMR: 9.1 (s, 1H): 7.1 (d, 2H); 6.7 (d, 2H); 2.8 (s, 1H) ; 2.4 (s, 2H) ; 1.9-1.4 (m,
12H) | |
4-(Adamantan-2-yl)-3-chlorophenol, compound IX.4

TH NMR: 9.8 (s, TH); 7.1 (s, 1H); 7.0 (d, 1H); 6.9 (d, 1H); 2.8 (s, 1H); 2.3 (m, 2H);
1.9 (m, 5H); 1.7 (m, 5H) ; 1. 5 (m, 2H) '
PREPARATION 22
4-(Tetrahydropyran-4-yl)phenol, compound IX.5
a) 4-(3,6-Dihydropyran-4-yl)phenol
To 12.7 g of 4-bromophenol in.150 ml of tetrahydrofuran are added at —40°C a
solution of 100 ml of 1.6 M butyllithium in hexane, then 81 g of 4-

tetrahydropyrancne.




550 nmg of 10% pal | adi um on charcoal in 100 mM of nethanol, for 3 hours. The
mxture is filtered and the solvents are then evaporated off under reduced
pressure. "HNWR 9.1 (s, 1H); 7 (d, 2 H ; 6.6 (d, 2 H ; 3.9 (m 2H,; 3.4
(m2H).;2.6(m 1H) ; 1.6(m4H The follow ng conpound i& Ro@Mmised00B t he
same way: 4-(4, 4-D nethylcycl ohexyl)phenol, conpound IX. 6 1H NVR 9(s,

1H); 7(d,2H); 6.7 (d, 2H ; 2.2 (m 1H); 1.6-1.2 (m 8H); 0.9 (s, 6H)
PREPARATI ON 23 4- (Adamant an-2-yl)-3, 5-di fuorophenol, conmpound IX. 7 a)

2-(2, 6-difluoro-4-nethoxyphenyl )adamarﬁ%n- 2-ol 14 Novenber 2003 80 Obtai ned
from 4-brono- 3, 5-di fl uorophenyl nethyl ether in the presence of one

equi val ent of n-butyllithium according to the procedure described in
PREPARATION 22 a). 5 b) 19 of the product obtained in the above step, 200
m of hylR®ireackiondnixtiiedisiaft stirig fered Bchewrsdabreomsiampa@tigie ARA gIERat
the reflux tenperature. After cooling _to roomtenperature, the reaction

m xt ur e hydropysgdedith it & Qyerapdvriir B@@’?@H’S@Uﬁ'&ﬁ upixturgs iscextiacted several
neutralization with 1 N sodi um hydroxide solution, the resulti n% m xture is
ext r act imep twithidigtihyrethet. Hhgeorgamisepbasmis drigdaMerinagnesim selrhair)38di um

sul phate and the solvents are then evaporated off under reduced pressure.
the solvents are evaporated off under reduced pressure. The solid obtained is

purified by chromatography on a column of silica gel, eluting with a
cyclohexane/ethyl acetate mixture varying from 90/10 to 80/20 (v/v).

'H NMR: 9.4 (s, 1H) ; 7.2 (d, 1H) ; 6.7 (d, 1H) ; 6.0 (t, 1H); 4.1 (d, 2H); 3.7 (t, 2H);
2.4 (t, 2H) |

b) 5.5 g of 4-(3,6-dihydropyran-4-yl)phenol are hydrogenated in the presence _of
550 mg of 10% palladium on _charcoal in 100 m! of methanol, for -3'hours. The
mixture is filtered and the solvents are then evaporated off under reduced
pressure. |

"H NMR: 9.1 (s, 1H) ; 7 (d, 2H) ; 6.6 (d, 2H) ; 3.9 (m, 2H) ; 3.4 (m, 2H) ; 2.6 (m,
1H) : 1.6 (m, 4H) |

The following compound is prepared in the same way:

4-(4, 4-Dimethylcyclohexyl)phenol, compound iX.6

"H NMR: 9 (s, 1H) ; 7 (d , 2H) ; 6.7 (d, 2H) ; 2.2 (m, 1H) ;

1.6-1.2 (m, 8H); 0.9 (s, 6H)

PREPARATION 23

4-(Adamantan-2-yl)-3, 5-difuorophenol, compound IX.7

a) 2-(2, 6-difluoro-4-methoxyphenyl)adamantan-2-o!



15 PREPARATI ON 24 2- Chl oro-4- (4, 4-dinethyl cycl ohexyl) phenyl

trifl uoronet hanesul phonat e,
added at 5Cto 9.7 g of 2-chloro-4-(4, 4-di met hyl cycl ohexyl ) p' henol
and the reaction m xture 18 Ndvefibef20MXC f or

20 TX. 1)

in 60 m of pyridine,
30 m ntues and then stirred at roomtenperature for 12 hours.

m xture is
phase is dried over
of f under reduced pressure. The

hydr ol ysed and then extract&d w th di chl oronmet hane. The

conpound 111.1 8.2 m of triflic anhydride are
(conpound

The reaction

organi c

magnesi um sul phate and the 25 solvents are evaporated
resi due obtained is taken up in toluene and

the 14 Novenber 2003 81 sol vents are then evaporated off under reduced
pressure.

silica gel,

1H);

10

15

20

Theteésedud rolt d-etnics pud+ditdubyopdieronatrogtiaphyebhed col um of

eluting with a cycl ohexane/ethyl acetate m xture varying from
100/ 0 5 to 99/ thevbvpsen®ey off are apwpouhdnar efobraivted I4HNVR 7.7 (s,
1H) ; 7.5 (d, 1H; 7.4 (d, 1H ; 2.5 (m 1H ; 1.6-1.2 (m 8H ; 0.92 (s,
3H ; 0.86 %@CO3¢BP9 C@nﬁ@@n@§ngd4¥qcﬁQ§qr¥b§ﬂel§repared according to the
same procedure: 10 4- (Adanantan 2-yl)-3,5-di chl orophenyl
trifl uoron&%ﬁ%&kﬁﬁﬁn&?ea compound 111.2 1H NVR 7.7 (d, IH ; 7.6 (d,

3. 6 0-1.0 14
(n] {2 of the p&ghuctH%btalned in the above step, 200

ml of hydroiodic acid and 200 ml of acetic acid are

stirred overnicht at the reflux temperature. After

cocling to room temperature, the reaction mixture 1is

poured into a crushed ice/NaHES0; mixture. After

neutralization with 1 N sodium hydroxide soluticn, the

resulting mixture is extracted with dichloromethane.
The organic phase is dried over magnesium sulphate and
the solvents are then evapcrated off under reduced

pressure.

PREPARATION 24
2-Chloro-4-(4,4- dlmethylcyclohexyl)phenyl

‘trifluorcmethanesulphonate, compound III.1l

8.2 ml of triflic anhydride are added at 5°C te 5.7 g

of 2*chloro—4-(4,4fdimethylcyclohexyl}phenol fcompound

Ix.1) in 60 ml of pyridine, and the reaction mixture is

left at 0°C for 30 mintues and then stirred at room

temperature for 12 hours. The reaction mixture is

hydrolysed and then extracted with dichloromethane. The

organic phase is dried over magnesium sulphate and the

solvents are evaporated off under reduced pressure. The

residue obtained is taken up in toluene and the



4- ( Adamant an- 2-yl ) phenyl trifluoronet hanesul phonate, 15 conpound I11.3 ~H
NVR 7.5 (d, 2H) ; 7.4 (d, 2H) ; 3. O (s, IH ; 2.4 (s, 2H; 1.9 (m 5H)
1.8-1.5 (m, 7H) 4-(Adanant an-2-yl)-3-chl orophenyl

trifluoronethanesul phonate, conpound I11.4 20 1H NVR 7. GaNovémber2639 ; 3.0
(s, 1H; 2.4 (m 2H ; 1.9 (m 5H ; 1.%-1.4 (:n, 7H

4- (Adamant an- 1-yl ) phenyl trifl uoronet han %ulphonate, conpound 111.5 1H NMR
7.5(d, 2H ; 7.3 (d, 2H ; 2.1 (m 3H ; 1.8 (m 25 6H); 1.7 (m 6H 14
Novenber 2003 82 4-(Tetrahydropyran-4-yl)phenyl trifluoronethanesul phonate,

d 111. 6 1H NVR. 7. .4 (s, 4H . .3, oMo 3,4.(m2H) ; 2. 8 (rn,
T o 1 7 RGNS a7ba oD (TP EIo Ay Faty s sia ) (rn

trifl th | ph te, 1.7 HNVR .7- A- 7. 4H) ; 2.6
1L6 ;uirgvﬁff%%%ﬁgﬁ ?Q%8?§§%%ggﬂ%ﬂ§b?36358 C§,¥%51 %?c% (thdEDof t he (m

DONPLES oo B F o KRR ML PGS a9 0 g e s [RETEA(1) 1 -
[3_(4_Ada”a@xyyékgﬂgggﬂgbéQ%yﬁigcetate mixture varying from 100/0
5 to 9%/1 (v/v). 15 g of the compound are obtained.
4 NMR: 7.7 (s, 1H); 7.5 (d, 1H); 7.4 (&, 1H); 2.5 (m,
1H); 1.6-1.2 (m, 8H); 0.92 (s, 3H); 0.86 (s, 3H).
E Compounds III.Z2 to III;7 are prepared according to the
same procedufe:"
10 4-(Adamantan-2-yl)-3,5-dichlorophenyl
trifluorometﬁanesulphonate, compound III.2
g NMR: 7.7 (d, 1H); 7.6 (d, 1H); 3.6 (m, 1H); 3.0-1.0
(m, 14H)
' 4- (Adamantan-2-yl)phenyl trifluoromefhanesuléhonate,
15 domPOund III.3 .

l§ NMR: 7.5 (d, 2H); 7.4 (d, 2d); 3.0 (s, 1H); 2.4 (s,

‘2H); 1.9 {(m, SE); 1.8-1.5 (m, 7H)

Lt

4- (Adamantan-2-yl)-3-chlorophenyl
trifluorcmethanesulphonate, compound III.4

20 'E NMR: 7.6-7.4 (m, 3H); 3.0 (s, lH)} 2.4 (m, 2H); 1.9
(m, 5H}; 1.8-1.4 (m, 7H)
4- (Adamantan-1-yl)phenyl triflucromethanesulphonate,
compouhd ITIT.S

4 NMR: 7.5 (d, 2H):; 7.3 {d, 2H): 2.1 {(m, 3E); 1.8 (m,

25 6H); 1.7 {(m, 6H)




ynyl] cycl ohexyl et hyl arni ne hydrochloride. ; X=Y=H,; A=-C=C15 8.6 ni
of 36% f or mal dehyde are added to 11.2 ml of cycl ohexylethylamne in 100 ni
of 1,2-di methoxyethane and stirring is continued at roomtenperature for 2
hours. This solution is added to a m xture of 16 g of 201£November 2003
(4--ethynyl phenyl ) adanantane (conpound 11.3 ) and 0.53 g of copper IT
chloride dihydrate in 400 ml of 1,2 14 No¥enber 2003 83 di net hoxvet hane. The
reaction mxture is refluxed for 2 hours and the solvents are then
evaporated of f under reduced pressure. The conpound obtained is taken up in
di et hyl ether, hydrogen chloride is_bubbled through and 5 the precipitate
obtai ned i s #r{fetsahydrapwrantéayl) REAAYL 124C (HCL. 0.5 H20). The
conpounds of EXAMPLES 2 tol2 given bel ow are preﬁgﬁég %n t he same way. 10

1 "

EXAMPLE 2 {3tfiflpgryme tharasuirRegrEc| SRERS rop-2- ynyl}
cycl ohexyl et hyl am ne hydrochloride. H3C ( 1) 'R .=, X = Y = ;A=
- CC-- N¥Rp. 7=21%8€ AFCE0. 3 MY 135‘1;1i1 foferdBer o3 28 @

1H); 1.7 (m, 4E)

'5 4-(4,4-Dimethylcyclohexyl)phenyl
trifluoromethanesulphonate, compound III.7
4 NMR: 7.4-7.3 {(m, 4H); 2.6 (m, 1H); 1.6-1.2 (m, 8E);
0.93 (s, 3H); 0.90 (s, 3)
The compoﬁnds of the EXAMPLES below are, except where

10 otherwise mentioned, of formula (I)
n=1and-NR,R; = ——N—CH,CH;
in which: R

EXAMPLE 1
[3-(4~Adamantan-2-ylphenyl)grop—Z—
ynyl]cyclohexylethylamine hydrochloride.

H:R,= :X=Y=H; A= ——C=C—
15

8.6 ml of 36% formaldehyde are added to 11.2 mi of

cyclohexylethylamine irn 100 ml of 1,2-dimethoxyethane

and.stirring is continued at room temperature for 2

hours. This solution is added to a mixture of 16 g of

20 2-(4-ethynylphenyl)adamantane (compound II.3 ) and (.58

g of copper II chloride dihydrate in 400 ml of 1,2-



84 TABLE 6 CGCCHz N CHz CH3 (1) EXAMPLE R ;n.p. ; C (salt, hydrate) CH3 H3C
399 H3CHC1 CH3 H3 HC / 137 4 ECl H3 H3C--C GH 156 3 HC1L 0.1 H20O 6 F148 HC1

0.2 H2O F 7130
14 November 2003

83

dimethoxyethane. The reaction mixture is refluxed for 2

hours and the solvents are then evaporated off under

reduced pressure. The compound obtained is taken up in

diethyl ether, hydrogen chloride is bubbled through and
5 the precipitate obtained is filtered off and dried;

m.p. = 124°C (HCL-0.5 #0). | |

The compounds of EXAMPLES 2 tol2 given below are

K prepared 1n the same way.

10 EXAMPLE 2
{3-[4-(3,3,5,5-Tetramethylcyclohexyl)phenyl)prop-2-

ynyl }cyclohexylethylamine hydrochlorlde
CH,

H,C
(B:R,= :X=Y=H; A= —C=C—

H,C
CH,

m.p. = 150°C (HCL1l-0.1 H0)

\ ;
o

15



HO 0.2 H20 14 November 2003 85 F 80.96 (t, 3H) ; 11H); F 2.6 (g, 2H); 3.6
(s, 1H 7.1-7.4 (m 5H); 7.6 (s, 1H) 9Cl f172 HO 10H3C060 (pasty) HCL 0.7
H20 11H3C(a) H3 cHCL ( a ) IHNVR 7 . 4 (rn,'. 2H ; 7 . 3 (d, 3.H. ; 3.6
(s, 2H ; 3.4 (m 1H); 2.8 (m 1H) 6 (g, 2E); 1.3-0. %4 N6vemtfdi208XAVPLE

_ ;2.
12 5 [3-(2, 6-Di chl orobi phenyl - 4-yl ) prop-2- ynylj cycl ohexyl et hyl am ne
hydrochloride. (1). R _ ---(/ \) ; X=8CF; Y=5-d ; = ---CYCrn.p. =
205C (HC1) .
TABLE 6
Cl
EXAMPLE Ry ' m.p.; °C (salt,
. hydrata)
CH, |
H,C
3 93
H,C HCL
CH, _
H,C /CHa
4 . '. G ' 137
| : ECL
T
H,C—C—
5 <13H3 156
HC1
.1 H:Q
HCL
0.2 H;C
F
7 130
HC1
| 0.2 H0




prepared in a different manner. 3-(2-Chloro-3'-fluorobi phenyl-4-yl)prop-2-
ynyl ] cycl ohexyl et hyl am ne hydrochloride. F( 1) :R,=~; X =3-C ;Y=H A=
--CEC 3.4 g of 2-chloro--4-[3-(cycl ohexyl et hyl am no) pr oprd Noweddrpbeny!
trifluoronethanesul phonate (conpound la.1), 10 1.23 g of
3--fluorobenzeneboronic acid, 2.2 g of s@&% um carbonate in 10.4 m of
water, 0.68 g of lithium chloride, 75 m of toluene, 25 m of ethanol and
0.7 g of tetrakis(triphenyl phosphine)pall adiumare stirred, under'.an

i nert atrmsmere, at reltux TjoF 4 hours. The 15 resylting mxture iIs
filtered, the solvengs are ¢gvaporated off under redqucext pfessi¥e and | he

resi due obtfained is purifieg orrat ography on 4 colum of. silicp gel,
pttrane/ et hanol mxt.@r-€ . 8Thénconpoun

eluting withf a 99/1 (v/v) digh
obtained 2¢ is taken up in dieydyl/ etther and hydrogen chloride is  bubbl ed
through. Thq resulting mxturieAs filtered and the|ddltMents are evapor at ed
of f under rgduced pressure; nEp. = 130C (HC1.0.2 H20). 14 Novenber 2003 87
The conpounds of EXAMPLES 14 |and 15 bel ow are prepafj@dé (g, 2H); 3.6
(s, 1H) 7.1-7.4
(m, SH);

7.6 (s, 1lH)

) | | __
HC1 .
' | z::: 1HC1

0.7 H:0D
11 | H30>C>_ EREEY
: H,C - g - |EC2

(a2} 'H NMR: 7.4 (m,. 2H); 7.3 (d, 1H); 3.6 (s ,2H):; 3.4

(m, 1H); 2.8 (m, lH); 2.6 (q, 2H); 1.3-0.9 (m, 27H)

EXAMPLE 12
5 [3-(2,6-Dichloxrcbiphenyl-4-yl)prop-2-

ynyl]cyclohexylethylamine hydrochloride.

(l):R,=© : X=3-Cl ; ¥Y=5Cl ;A= ——C=C—

m.p. = 205°C (HCL).

14 Novenber 2003 86 EXAMPLE 13 Conpound identical to that of EXAMPLE 7, but
|
i
|



in the sane way: TABLE 7 Cl1 CSC-CH2 N-CH2CH3 (1) EXAMPLE RI mp.; C (salt,
hydrate) 14 15 155 HCl 139 HCl1 0.3 H20 5 EXAMPLE 16
[ 3- (4- Adanant an- 2-yl - 3- chl or ophenyl ) prop-2- ynyl]cycl ohexyl et hyl anm ne
hydro-chloride. ;X-3-CITY=H, A=---C=C 10 a) 14 November 2003
2-(2-chloro--4-(3-(cycl ohexyl et hyl am no) prop-1- ynyl | phenyl } adamant an- 2- ol ,
(3- (4-Brono-3--chlorophenyl) propen- 2- 8¢nyl ] cycl ohexyl et hyl am ne
hydrochloride is treated with J 14 Novenber 2003 88 1 N sodi um hydroxi de
solution in ether to give the ,

EXAMPLE 13

Compound identical to that of EXAMPLE 7, but prepared

in a different manner.

'3-(2-Chloro-3'-fluorobiphenyl-4-yl)prop-2-

5 ynyl]lcyclohexylethylamine hydrochloride.
| F

(h:Ry= : X = 3-Cl (Y=H; A= —C=C—

3.4 g of 2-chloro-4-[3-{cyclohexylethylamino)prop-1l-
ynyl]phenyl trifluoromethanesulphonate'(compound Ia.1),

10 1.23 g of 3-fluorcbenzeneboronic acid, 2.2 g of sodium
carbonate in 10.4 ml of water, 0.68 g of lithium
chloride, 75:ml of toluene, 25 ml of ethanol and 0.7 g
of tetrakis (triphenylphosphine)palladium are stirred,
under ‘an inert atmosphere, at relfux for 4 hours. The

15 resulting mixture is filtered, the solvents are
evaporated off under reduced pressure and the reéidue
obtained is purified by chromatography cn a column of
silica gel, eluting with a 99%/1 (v/v)
dichioromethane/ethanol mixture. The compound obtained

20 is taken up in diethyl ether and hydrogen chloride is

bubkbled through. The resulting mixture is filtered and

the solvents are evaporated off under reduced pressurxe;

m.p. = 130°C (HC1-0.2 Hz0).



base. 30.5 mM of a 15% solution of n--butyllithiumin hexane are added, at
--75C, to 17.5 g of [3-(4--Dbrono- 3-
chl orophenyl ) - propen- 2-ynyl ] cycl ohexyl ethylamne in 5 200 m of diethyl
ether, and stirring is continued at - 75C for 1 hour 30 numNdwRmbeb0d3 at
-75C, 7.51 g of amandatan-2-one in 100 m of diethyl ether are added and
the reaction mxture is then stirred for gz hours at -75C. 10 The reaction
m xture is allowed to warmto room tenperature and stirring is continued
for 1 hour. The reaction mxture is hydrolysed and extracted with diethyl
et her, the organic phases are dried over nmagnesium sul phate and the
sol vents ar e @uapuRtednatf oI5 Eumder a2 dik esh@r BSshedowT ke e geiatuaer abt ai ned
is purified by chronmat ography on a colum of silica gel, eluting with a
di chl or onet hape/iatdadwhe Mvxtyyre varying from 100/0 to 99/1 (v/v). The
conpound obtained is used directly in the next step. 20 b) 9.78 g of sodium
i odide are added to 11.12 g of the conpBLEd7obtai ned above in 50 m of
acetonitrile and 25 m of dichlorowethane, followed by addition of 6.63 nl.
of chlorotrinethylsilane. The re m xture is stirred at 30C for 2
hours, followed by addition of 2% m of acetonitrile, 5.12 g of zinc
powder and 2.99 nl of acetic acid he reaction mxture is heated at 80C 14
Novenber 2003 89/ 3 hours, alloyed to cool to roomtenperature,

R @ C=C—CH;—N—CH,CH, () _

1

Y -~ Cl
EXAMPLE R, m.p.; °C {salt,
hzgrate).
_ Ci -
14 | | 155
HC1
- F |
15 - 139
| F HCL
0.3 H;0
. 5
J
EXAMPLE 16

[3-(4—Adamantan-2-yl—3—chloropheny1)prop—z—

ynyl]cyclohexylethylamine hydro-chloride.

LY = SRV = —C—=C—
Hh:R,= X=3-Cl;Y=H, A _

10 a} 2—{2-chloro-4—[3—(cyclohexylethylaminc)prop-l-
ynyllphenyl}adamantan-2-ol,
[3- (4-Bromo-3-chlorophenyl)propen-2-

ynyllcyclohexylethylamine hydrochloride is treated with



filtered, washed with diethyl ether and extracted with dichioronethane, and
the solvents are then evaporated off under reduced pressure. The residue
obtained is 5 purified by chromat ography on a colum of silica gel, eluting
with a 97/3 (v/v) toluene/ethanol mxture and then wth a Ravérhber2008/ V)
cycl ohexane/ et hyl acetate m xture. The conpound obtained is taken up in
diethyl ether and the hydrochloride is §%epared by bubbling 10 hydrogen

chl oride through, and the precipitate obtained is filtered off and dried,
mp. = 110C (HA 0.3 H20). EXAMPLE 17

{3-[4-(4, 4-D znet hyl cycl ohexyl ) - 2-chl or ophenyl ] prop-2- 15

ynyl } cycl ohekyNeshyliam meduyaitiobh| 90l deicrBin( BEIRE (b0 ye; ¥ag, A= -C C
CH3 1.42 g of dichlorobis(triphenyl phosphine)palladiumare added, under an
i nert atnosphace. £6.8. 03 Phfa el vhbxylenhgEproptynld Bind we {Bonpound
4.1), 15 g of 20 [4-(4, 4-dinethylcyclohexyl)-2-chl orophenyl

trifl uoronet hanesal paenareeceoountd 194. 49, 18- 99y [ZoppehreBErds, 3.4 g
of lithiumchloride in 200 nl of triethylamne and 100 ml of pyridine. The
reaction. m&ehpECPEEret) aRPE@HS Ay hobil Y C FRBesy-ESA sl ¢ 95 dvapor at ed
of f under_reduced_ pressure and the residue 14 Novemher 2003, 90 gbtained S
purified oy ¢ onht 8§r SpBFLYR & RTMPRR stirring 1s continued at -

75°C for 1 hour 30 minutes. Still at -75°C, 7.51 g of
amandatan-2-one in 100 ml of diethyl ether are added
~and the reaction mixture is then stirred for 2 hours at
~75°C. | -

10 The reaction mixture'is allowed to warm to room

~ temperature and stirring is continued for 1 hour. The

reaction mixture is hydrolysed and eﬁtracted with
diethyl ether, the organic phasés are dried over
magnesium sulphate:and the solvents are evaporated off

.15 undef reduéed pressure. The residue obtained is
purified bv chromatography on a.column of silica gel,
eluting with a dichlorometharne/ethanol mixture varying
from 100/0 to 99/1 (v/v). The compound cbtained is used.
directly in the next step.

20 b) 9.78 g of sodium iodide are added to 11.12 g of the
compound obtained above in 50 ml of acetonitrile and 25
ml of dichloromethane, followed by additicn of .63 ml
of chlorotrimethylsilane. The reaction mixture is
stirred at 30°C for 2 hours, followed by addition of 25

25 mnl of acetonitrile, 5.12 g of zinc powder and 2.9% ml

of acetic acid. The reactiocn mixture is heated at 80°C



silica gel

95/5 to 90/10 (v/v). The residue obtained is taken up in diethyl ether.
5 hydrochloride is separated out by filtration and hydrogen chloride is
obtai ned i s recrystali4 Regniseoos hyl

t hen bubbl ed t hrough. The residue
IHNVR 11 (s, 11H) ; 7. 6-7.4 (m 2H ; 7. 3 (d, 1H) ; 4.3 (s,

acet ate.

eluting with a cycl ohexane/ethyl acetate mixture varying from

3.2 (m 2H ; 1.5 (m 1H ; 2.2-1.1 (f%22H) ; 10 0.9 (d, 6H). The

conpounds of EXAMPLES 18 to 28 bel ow are prepared
I8 15 [4-(4- Adamant an- 2-yl -

hydrochlorlde ;
7.4 Uioﬂiﬁ hours., (@llpgedgtq 802l (AP ZAP™ mege{%{ugﬂ)
4 (s, 2H); 2.0-2.1 20 (m 2 6H) . EXAMPLE 14 Novenber 200 91

1H)
1H)
TABL

\..,.,'" -

E

2
8 C.

18

15

20

25

is filtered off and dried; m.p. = 110°C

iG-te Py, hy@a@@dgqqghpglgﬁhyhlgtheg &0d] gRfEected wit
dichloromethane, and the solvents are then gvaporated

off under reduced pressure. The residue cobtained is

purified by chromatography on a column of silica gel,
eluting with a 97/3 (v/v) toluene/ethanol mixture and
then with a 92.5/7.5 (v/v)} cyclohexane/ethyl acetate

mixture. The compound obtained is taken up in diethyl

ether and the hydrochloride is prepared by bubbling

hydrogen chloride through, and the precipitate obtained

(HC1-0.3 Hy0).

EXAMPLE 17
{3—[4-(4,4—Dimethylcyclohexyl)-2—chlorophenyl]prop—2-

Ynyl}cyclohexylethylamine hydrochloride'

' CH,
N:R,= :X=2-Cl :¥Y=H; A= —C=C—
_ CH, ' | _

1.42 g of dichlorobis (triphenylphosphine)palladium are

added, under an inert atmosphere, to 8.03 g of .
cyclohexylethylprop-2-ynylamine (compound 4.1), 15 g of
[4-(4,4—dimethylcyclohexyl)—2—chlorophenyl]
trifluoromethanesulphenate (compound III1.1), 0.19 g of

copper iodide, 3.4 g of lithium chloride in 200 ml of

triethylamine and 100 ml of pyridine. The reaction

mixture is refluxed for 12 hours. The solvents are

evaporated off under reduced pressure and the residue

The

2H)

in the sanme way: EXAMPLE

2- chlorophenyl)but 3- ynyl]cyclohexylethylanine
X=2-CATY=H; A- ----CC----; n=21HNW 7.5 (d,
3.0 (s,



| (salt,

hydrate) 19 3-d 7.5(d,1H ;7.2 (d;1H) : 4 . 3(s,2H ;3.3 (m 3H

2.6-1.1 (m 28H HHC 20 5-C1 H 186 HC1 -0.8 H20 21 22 23 (a) H3C H3C H134
HH152 HCl1 3-C?6-C 196 HC1 14 Novenber 2003

10

15

20

14 November 2003

90

cbtained is purified by chromatcgraphy on a column of
silica gel, eluting with a cyclohexans/ethyl acetate
mixture varying from 95/5 to $0/10 {(v/v). The residue
obtained is taken up in diethyl ether. The
hydrochloride is separated out by filtration and
hydrogen chloride is then bubb;ed through. The residue
cbtained is recrystallized from ethyi acetate.

' ONMR: 11 (s, 11H); 7.6-7.4 (m, 2H); 7.3 (d, 1H); 4.3
(s, 2H); 3.2 (m, 2:); 1.5 (m, 1H); 2.2-1.1 (m, 22H);
0.9 (d, 6H). |

The compounds of EXAMPLES 18 to 28 below are prepafed

in the same way:

EXAMPLE. 18
[4- (4~-Adamantan-2-yl-2-chlorophenyl)but-3-

ynyl]lcyclohexylethylamine hydrochloride

:R,= ';X?ZCHYéH; Az ——C=C— ; n=2

H NMR: 7.5 (d, 1H); 7.4 (s, 1H); 7.3 (d, 1H); 3.4-3.2
(m, 4H); 3.1 (m, 2H); 3.0 (s, 1H); 2.4 (s, 2H): 2.0-2.1

(m, 26H).



92 243-F5-F132 HC
synthetic schene as

250H3-C 5-Cl 210 HC1 {a) prepared according to the sane
usi ng 4- br ono- 3- net hoxyphenol

EXAMPLE 17,
1926, 48, 3129) 5 TABLE 9 C=C-CHZ N--CH2(CH3) 2

Am Chem Soc.

as starti

ng

material (J.
(1) . EXAMPLEXYSaltiH NVR 26HHHC110.3 (s, iH) : 7.4 (m 14 HbDembet2808s, 2H)
, 3.8 (m 1H; 2.4 (s,. 2H) ; 2.1-1.1 (mg.30H) 272-AHH C 110.4 (s, IH; 7.
(d, 1H) ; 7.5 (s,1H ; 7.4 (d, 1H);'4.4(§, 2H ; 3.8 (:n, iH ; 3.4 (m
1.1-); 2.9 (s, 1H) ; 2 4 (s, 2H ; 2.1-1 2 (m 14 Novenber 2003 93 28H) 28
3-d
' TABLE 8
Y
R: C=C—CH—N—CH,CH, ()
X
EXAMPLE |R, X Y m.p.; °C or 'H NMR
& (salt, hydrate)
) | |
19 g 7.5 (d, 1H) ; 7.2
, 3-Cl |5-C1 .(d, 1H) ;
| 4.3 (s, 2H); 3.3
{m, 3H)
2.6-1.1 (m, 28H)
HC1
20 @/ | .
- z H HC1
) 0-8 HZO
: H,C
21 >Q— 134
HyC H "
H A HCL
231 3-Cl1 [6-Cl |[196
EC1

6



ad HC1L 10.3 (s, 1H ; 7. 5 (s, 2H ; (m 4.3 (s, 2H ; 3-5-1-0 32H)
EXAMPLE 29 {(2)-3-[3-Chloro-4-(3,3,5,5-

t et ramet hyl cycl ohexyl ) phenyl ] propen-2 5 yl }cycl ohexyl et hyl am ne
hydrochloride. H3 C CH3 CH3 H3C ; X=3-Cl ;Y=H ~ /H C=G4 Novdrnbepfothe
conpound of EXAMPLE 3 in 50 ml of petroleum ether are hydrogenated, under
an inert atnosphere and 10 at at nospherg¢g pressure, in the presence of 3 ni
of cycl ohexene and 0.3 g of palladiumon cal cium carbonate poisoned with
3.5% | ead (Lindlar catalyst). The reaction mxture is filtered through '

Celite, theg SOrvents Hre evaporaed ol andjtne rgsidue obtained 1s 1p
30fr siki-ga gel32eluting with a 9p/5

purified by chrepatog
(v/v) dichforonethane The|oily rlesi due obtained is thken
up in EC1
25 3~-Cl |5-C1 (210
: OH
HC1

8l prepared according to the same synthetic scheme as
EXAMPLE 17, using 4-brome-3-methoxyphenol as starting
material (J. Am. Chem. Soc. 1926, 48, 3129)

5 TABLE 9

CZ=C——CH;—N~—CH,(CH,), ()

EXAMPLE |X  |{Y Salt 'H NMR

26 ¥ iy [|HCl 10.3 (s, 1H); 7.4 (m,. 4d);

4.3 (s, 2H);
3.8 (m, 1H); 2.4 {5, 2H):

2.1-1.1 (m, 30H)

27 2-Cl |H HC1 10.4 (s, 1H); 7.6 (d, 1H):
7.5 (s,1H) ; 7.4 (d, 1H);

4.4 (s, 2H); 3.8 {(m, 1E) ;




di et hyl ether and hydrogen chloride is bubbled through. The precipitate is
filtered off and dried under reduced 14 Novenber 2003 94 pressure. The
conmpound of EXAMPLE 29 is isolated in a vyield of 83% mp. =158C (HG 0.1
HzO . The conpounds of EXAMPLES 30 to 54 given bel ow ar 4 Ngwepiteedodd t he
same way: 5 TABLE 10 (1) EXAMPLERIm p.; C (salt, hydrate) CH3 H3C 30170.
H3CHC1 CH3 31182 HO 32138 HCI 0.3 H20 33H3C152 H3C 340162 Hut 14 Novenber

2003 95

28H)

28 3-Cl|Cl HCL 10.3 (s, 1H); 7.6 (s, 2E);
4.3.(q 2H)Y:; 3.5-1.0 (m,

~r

32H)

EXAMPLE 29
{(z)-3-[3-Chloro-4-(3,3,5,5-
tettamethylﬁyclohexyl)phenyl]propen*2-
5 yl}cyclohexylethylamine hydrochloride.
-~ H,C o
CH, | H H

M:R, = _ + X = 3-Cl Y=H; A=
CH, - -
H,C -

3 g ¢of the compound of EXAMPLE 3 iﬁ 50 ml of petroleum
ether are hydrogenated, under an inert atmosphere,and_
”) 10 at atmospheric pressure,.in the presence cf 3 ml of
cyclohexene and 0.3 g éf palladium on calcium carbonate
poiscned with 3.5% lead (Lindlar catalyst). The
reaction mixture is filtered through Celite, the
solvents are evaporated off and the residue obtained is
15 purified by chromatography on a column of silica gel,
eluting with a 95/5 (v/v) dichloromethane/ethanol
mix*ture. The oily residue obtained is taken up in
diethyl ether and hydrogen chloride is bubbled through.

The precipitate is filtered off and dried under reduced



TABLE 11 H\ H / C=C CH N CHz CH3 EXAMPLERI XYtn.p. ; C (salt, hydrate)
CH3 H3C 353-Cl1H155 HC1 114 363-CIHHCI 0.5 H20 CH3 144 1 H3C-C-- 37Cl133--Cl1H
.HCl 0.3 H20 105 F 383-C1HHCI 1.1 H20 F 108 393--d HHC1 :

14 November 2003

94

pressure. The compound of EXAMPLE 29 is isclated in a
yield of 83%; m.p. =158°C (HCL1-0.1 KHz0).
The compounds of EXAMPLES 3C to 54 given below are

prepared in the same way:

5
TABLE 10
c__ _ :
/J::::T/ N CHz—N—CHy— |
EXAMPLE R, ' m.p.; °C (salt, hydrate)
H,C
30 170,
H;C HC 1
31 132
HC1
32 138
HC1
0.3 H;0

H,C
33 :X(:::>-' 152
H,C




0.6 H20 EXAMPLERI XYrn. p. ;
41160 C1 3-A HHC1 H3CO70 423-ClHHC1 0.7 H20 C~ 43102

403- C1H138 HC1

C (salt,

hydrate) 14 Novenber 2003 96 F

3-CIHHC1 0.4 H20 44 dal 3-C15-188 C1HC1L H3C 161 45 (b) H3C3- C1HHC1

83

TABLE 11

'H

CH;—N-—CH;—CH,

N
Y —c7

C_...C\
R, ;x

14 November 2003

{1

EXAMPLE

IR,

m.p.; “C (salt,

hydrate)

35

CH
H,C, f 3

3-Cl

155

HCLl

36

X7

114
HCI

0.5 H0O

37

| ?Ha
HSC—(l.':—-
CH,

{144

HCL

0.3 H0

38

105

EC1l

1.1 EHzO

39

—{ H—
O

108
HCL

0.6 H»0

EXAMPLE

Ry

m.p.;: °C (salt,

hydrate)




H3C 46 2-C H195 >0- H3CHC | cap starting with the correspondi ng base, the
fumarate salts are prepared as follows: 1 g of base is dissolved in 50 n

of isopropanol. 0.26 g of fumaric acid is also dissolved at 50Cin 100 m

5 of isopropanol. The solution containing the starting mayeidvembes2qoaur ed
into the warmfumaric acid solution.. she reaction mxture is stirred for 15
m nutes at room tenperature and the so?%ents are then evaporated off 14
Novenber 2003 97 under reduced pressure. The crystals obtained are washed

with ethyl ether and then recrvstallized from acetonitrile MP_ = 158C
(fumarate)|l. The nal epfe is prepared ijn the {sang way: MP. = 166C (nmal eate)
epared fromthe corrfespanding base; m p.11.04 C

5 cbs thelfumarate i §
(fumar at e) TABLE 12
4

C=C EXAMPLEX Y NR2M R.; OC (salt,
- |3-Cl |H 138

HC1l

41 ci < > 160
3-Cl |H HC1

42

0.7 H0

43

44 ' 3-CL |5- |188
- | cl |aCl

45 H=°>C>; 161
H,C 3-C1 HC1

46 HSC>C>__ 2-c1 |E {195
H,C - |HC1

@ starting with the corresponding kbase, the fumarate

n

salts are prepared as'follqws:

o~

1 ¢ of base is dissclved in 50 ml of iscpropancl. 0.26
g of fumaric acid is alsc dissolved at 50°C in 100 ml
5 of isopropanol. The solution containing the starting
material is poured into the warm fumaric acid solution.
The reaction mixture is stirred for 13 minutes at room

temperature and the solvents are then evaporated off



hydrate) 47H H1-CH (CH3) 2(a) HClL 483-CI H 1-CH (CH3) 2HCl1 0.75 H20 493-Cl
5-C 1-CH (CH3) 2226 HC1l 502-C H 1-CH (CH3) 2162 HCl1 ; H20 513-d 5-C
1--CH3204 14 Novenber 2003 98 HC 523-C15-Cl12-CH2CH390 HC ; 0.2 H20 (a)
mass ESQ : 392.4 (MWH}) ; 251.3 and 135.3 (b) prepared accaribvaendep 200® sane
synthetic schene as in EXAMPLE 44, using conpound 4.2 as startlng mat eri al .
5 EXAMPLE 53 [(2)-3-(2,6-Di chloroblphenx$74 yl) pr open- 2-

yl ] cycl ohexyl et hyl arni ne hydrochloride. Hr H [/ (I): R =~/ X=3-CITY=6-Cl A

C=C\ 10 mp. = 120C (HC1).
under reduced pressure. The crystals obtained are
washed with ethyl ether and then recrystallized from

acetonitrile; m.p. = 138°C {fumarate). The maleate is

prepared in the same way: m.p. = 166°C (maleate)

5 ® the fumarate is prepared from the corresponding

base; m.p. = 104°C (fumarate)
TABLE 12
H H
AN Vg
K c=c_
(CHp); (1)
X
EXAMPLE (X |¥ [N |R; m.p.; °C
' {salt,
hydrate)
. a7 H H 1 |-cE(cHD . |(2)
} ‘
g HC1
48
3-C1 |H 1 |-CH(CH3): HC1
.75 H0
49 rT
3-C1 {5-Cl [1 {=-CH({CE31): 226
HC1
50 2-Ccl |H 1 |-CH(CHj3): 162
HCL ; H;O
Sl(b)
3-Cl {5-Cl |1 |-CHs 204




14 Novenber 2003 99 5 CG-C (1) 10 TABLE 13 EXAMPLEXYRzR2in. P. ; C salt,
hydrate 55 3-F5-F-C2H;182 F C | 56(a) 3-H C~2HSgum CH3HOC (0) CF3 EXAMPLE
54 ((2)-4- (4-Adamantan-2-yl-3-chl orophenyl)but-3-- ynyl]

cycl ohexyl et hyl am ne hydrochloride (1): R H H ;X=3-C H¥4bvefber o8\ ; N=2
mp. = 178C (HCl). The conpounds in TABLE 13 bel ow are prepared according H
Hto the same synthetic scheme as that §g EXAMPLE 44 : 14 Novenber 2003

HCL

22 3-C1 |5-C1 |2 —-CH,CH; 20
HCl ; 0.2

r

| HaO

(a) mass ES" : 392.4 (MH") ; 251.3 and 135.3
(b) prepared according to the same synthetic scheme as

in EXAMPLE 44, using compound 4.2 as starting material.

. 5 EXAMPLE 53 |
[(Z}-3-(2,S—Dichlorobiphenyl—A—yl)propen—z—

yvl]cyclchexylethylamine hydrochloride.
H H

~ e
. = - . - _ . = C=C
(1}:R,=—© i X=3CI Y=6C A= C=C

10 m.p. = 120°C (HCI).



100 570H 3-C15--C2H5210 C HA 0.2 H20 58 3-Cl6--C2H5165 C HC1 59CH
3-Cl1-H C2H5140 HC1 60 chb~ 2-Cl6--C2H5174 O HC1 H3C 61 -H H C2H5142 CH3HC

62 2-Cl-H Cl H5208 HC1 63

10

14 November 2003

93

EXAMPLE 54
[(Z)-4- (4-Adamantan-2-yl-3-chlorophenyl)but-3-

yhyl]cyclohexylethylamine hydrochloride
H\ M

(iR, = ' X=3-Cl:Y=H; A=J/G=C\ n=2

m.p. = 178°C (HCIl).

The compounds in TABLE 13 below are preparsd according

to the same synthetic scheme as that in EXAMPLE 44

H H
: C_mC
TABLE 13
EXAMPLE |{X - |Y R, R, m.p.; °C
| salt,’
hydrate
55
3-F 5-F | —CzHs 182
| EC1
5ga)
3 - H -CoH;s gum
OCH HOC (Q) CF;




3- C15--H152 C1HO (a) using 4-brono- 3-net hoxyphenol as starting materi al

(J. Am Chem Soc. 1926, 48, 3129) 14 Novenber 2003 101 (b) using
4-brcrrio-2,6-di chl orcphenol as starting nmaterial (J. Am Chern. Soc 1933,
55, 2125-2126) EXAMPLE 64 5 { (E) -3- [3-chloro-4- (3, 3, 15Navember 2003

t et ranmet hyl cycl ohexyl ) phenyl ] propen-2- yl)cycl ohexyl et hyl am ne

hydrochl oride. H3C ;X=3-Cl ;Y=H A= C {5 H3C 10 24.3 nl of a 1 Msolution
of diisobutyl al um nium hydride (DI BAL in toluene are added dropw se under
an inert atnosphere to'a solution of 4 g of the conpound of EXAMPLE 4 in

40 m of taluene._The +eaciaR—Hyttte—ts—strrred—at—goCTor LI npur and is
t hen pourefd |nLo a 15 watey/icelm and qodi um hydr oxi de i s aglded unti |
a pH equa t0°7 is |obtai ned. The rr' I T nixture is| extracted{w th
di chl or one} hane, theéﬁgifes are| sepaeafed afft fettl Jy has taken pl ace,
the organif phase i P ove Ags un1SLIp ate and the solvents 20 are
evapor at ed] of f under reducgg ressure. The rgsidue is|d¢@ken up if diethyl
et her. and phydrogen chl ori de } bubbl ed throdygh. The precipitate ¢btained is
filtered 0.2 H,O
58 7
3-Cl |6- -CzHs 165
cl _ HCL
3-Cl |-H Z%S -CysHs 140
HC1
6o[b) :
2-C1 |6- -C.Hs |174
cl HC1
H,C.,,
61
-H -H - —C2H5 142
CH, HC1
62
' 2-Cl |~H ~C;H; [208
‘ ' HC1
63
3-cl |5- -H 152
cl ECl

(g) using 4-bromo-3-methoxyphenol as starting material

(J. Am. Chem. Soc. 1926, 48, 3129)



off and dried; mp. = 169C (HCIO.2'H2C» . 14 Novenber 2003 102 The conpounds
of EXAMPLES 65 to 67 bel ow are prepared according to the procedure described

for EXAMPLE 64. 5 EXAMPLE 65
{(E)-3-[4-(3, 3,5, 5- Tetranethylcyclohexyl)phenyl]propen 2 Mbyember 2003

cycl ohexyl et hyl am ne hydrochl ori de. H =H;Y=H A= CC/ 10 15 r.p.=
200C (HCl) EXAMPLE 66 {( E)-3-[4-(2- Adadﬁhkyl)phenyl}propen 2-

yl Jcycl ohexyl et hyl ami ne hydrochloride H ; X=Y=H, A="C=C H mp. = 200C (HC1)
14 Novenber 2003 103 EXAMPLE 67 { (E) -3- [4- (2-Adamantyl) -3,

5-di chl or ophenyl ropen-2-- vyl cycl ohexyl et hyl am ne hydrochl oride H
P (b y]aéiﬂg cromg E 6yd1chléﬁophgaol as s%a*t*ng

material (J. Am. Chem. Soc 1933, 55,2125-21286}

EXAMPLE 64
5 {(E)-3-[3-chloro-4-(3,3,5,5-
tetramethylcycldhexyl)phenyl]propen—Z*
yl}cyclohexylethylamine hydrochloride.
. _ H,C
! CH, . H
A= C::KK

e

(N:R;= ‘ ‘X =3Cl Y=H,
CH,

AN
T

H,C

10 24;3 ml of a 1 M soluticn of diiscobutylaluminium
hydride (DIBALE) in toluene are added dropwise under an
inért atmosphere to a solution of 4 g of the compound
of EXAMPLE 4 in 40 ml of toluene. The reaction mixture

is-stirred at 40°C for 1 hour and is then pbured into a

R

15 water/ice mixture and sodium hydroxide is added until a
pH egual to 7 is obtained. The résulting mixture is
extracted with dichloromethane, the phases are
separated after settling has taken place, the organic
phase is dried over magnesium sulphate and the solvents

20 are evaporated off under reduced pressure. The residue
is taken up in diethyl ether and hydrogen chloride is
pubbled through. The precipitate obtained is filtered

off and dried; m.p. = 169°C (HCL-0.2 H:0).



; X=3-C ; Y=5-C ; A= CC5 mp. = 224C (HC1) H EXAMPLE 68
{3-[3-Chloro-4-(3,3,5,5- tetranethyl cycl ohexyl) phenyl

] propyl } cycl ohexyl ethylam n 10 e hydrochloride. H3C (1): R =1 ;X=3-C
;Y=H, A= -C-CH 4 g of the conpound of EXAMPLE 3 are hydr qgqmktedel 2003 he
presence of 0.4 g of 10% pal | adi um on charcoal and 15 50 m of ethanol. The
reaction mxture is filtered, the filttake is evaporated under reduced
pressure and the residue obtained is purified on a colum of silica gel,
eluting with a 97/3 (v/v) toluene/ethanol m xture. The oily residue
obtained is taken up in diethyl ether and 20 hydrogen chloride is bubbled
through. The precipitate obtained is filtered off and dried; mp. = 154C
(HC1). 14 Novenber 2003 104 . The conmpounds of EXAMPLES 69 to 78 given bel ow
are prepar €thé ncethecsage wdyEXBABLE 8146 XWPLE CeZOGHZ rEHP e GHe€H3 R

according to the procedure described £for IXAMPLE 64.

5 EXAMPLE 65
{{E})-3-[4-(3,3,5,5-Tetramethylcyclchexyl)phenyl]propen-

2-yl}cyclchexylethylamine hydrochloride.

H.C

3
CH,

C—C

7\

CH,
H,C
10
m.p.= 200°C (HCl).

~ EXAMPLE 66 _
{(E)—3-[4-(2-Adaﬁantyl)phenyl]propen—z-
15 yllecyclohexylethylamine hydrochloride
_ | H\
H:R,= i X=Y=H: A= c=¢C

~
H

m.p. = 200°C (HC1}



C (salt, hydrate) 69 CH3 70 71 170 HHC1L 0. 2 H0O 182 H

(1) X lIne.p. ;
HC1L 0. 6 H2O O 129 HCl 72 C 184 HC1 73 C 102 HC? 1.2 H20 14 Novenber
2003 105 F
14 November 2003
103
EXAMPLE &7

10

15

20

{(E)-3-[4-(2-Adamantyl)-3,5-dichlorophenyl]propen~2~

yllcyclohexylethylamine hydrochloride

H

~
(h:R, = ;X =3-Cl;Y=5cCl; A=/C-—C\
H

m.p. = 224°C (HCIL)
EXAMPLE 68

{3-[3-Chloro-4-(3,3,5,5~
tetramethylcyclohexyl)phenyl]propyl}cyclohexylethylamin

e hydrochloride.
H,C

. X = 3-Ci VY =H;

(H:R,= A= —CH;—CHy—

4 g of the compound of EXAMPLE 3 are hydrogenated in
the presence of 0.4 g of 10% palladium on charcoal and
50 ml of ethanol. The reaction mixture is filtered, the
filtrate is evapcrated under reduced pressure and the
residue obtained is purified on a column of silica gel,
eluting with a 97/3 (v/v) toluene/ethanol mixture. The
oily residue obtained is taken up in diethyl ether and
hydrogen chloride is bukbled through. The precipitate

cbtained is filtered off and dried; m.p. = 154°C (HCL).



104 74 U HC1L F F 75C188 HC1 0.7 H20 76H228 HC EXAMPLE 77
(3-(2, 6-Di chl orophenyl -4-yl ) propyl]cycl ohexyl et hyl am ne hydrochloride ; X =
3- ; Y=6-d ; A=-CH-CH2 5 mp. = 128C. (HCl) EXAMPLE 78
{-3-[4-(2-Adamantyl)-3,5- 10 di chl orophenyl ] propyl) cycl oRaxydwekibel apone
hydrochloride (1):R =)1._ ;X=3-d;Y=5-Cl ; A= ---CHZCHz mp. F = 220C (HC1)

14 Novenber 2003 :C6 Cbnpounds of fornuk841 YR -(CH3) - N z (B

The compounds of EXAMPLES 69 to 72 given beleow are

prepared in the same way:

TABLE 14

R: - CHy—CHz==CHy—N—CH;—CH, (0
X
EXAMPLE [R; ' X  |m.p.:; °C (salt,

hydrate)

€9 b' 170

24 HC1
0.2 H;0

182

70 H HCl
0.6 H.O

F

71 : c1 129

, HC1

72 s 1 184

C
H,C

HC1

73 cl 102

HCL
1.2 H0




R 35 wG CO 76953 CLAIMS in which: - A represents a group chosen fromthe
followwng: -CSC , -CH=CH ; --C H2-CH2- nis equal to 1 or 2; X represents
a hydrogen, chlorine or fluorine atomor 10 a nethyl or methoxy group; - Y
represents a hydrogen atomor a chlorine or fluorine atfNovererr2@pBesents
a cycl ohexyl group nonosubstituted, disubstituted, trisubstituted or
tetrasubstituted with 15 a nethyl group; 5@ phenyl group nonosubstituted or
di substituted with a fluorine or chlorine atomor with a nethoxy group; a

cycl oheptyl, tert-butyl, dicyclopropylrnethyl, bicycio [3.2.1 ] octanyl,

bl 1o ke

=Y

tet rahydr OPYF Gi"r'y'l ——l—t—et-F -t —opyrattyr—ot——ot—2z—"20 eearrettt y: or
adar nant an- 2- ol grgup; or] Rl Yepresents aﬁﬁ enyl g5 9up, it being un%erstood
that, in thifs case,” K and Y nan hydr pgen; - R2 representfs a
hydrogen at ¢m or a (Cl- A4 bt i onal | y,,substituted with g
trifluoromef{hyl group; 2 s a (C;}&?j cycloal k_yl; 14
Novenber 20¢3—107
75 Cl 88
HC1
0.7 B0
76 o H 228
EXAMPLE 77

[3-(2,6-Dichlorophenyl-4-yl)propyl]cyclchexylethylamine

hydrochloride

n:R,= ——<C::> ;X=3£I{Y=&CI;A={Mny

m.p. = 128°C (HCL)

N EXAMPLE 78
{-3-[4-(2-Adamantyl)-3,5-
10 dichloreophenyl]lpropyllcyclchexylethylamine

hydrochloride

()R, = X =3-C1;Y=5Cl ; A=z —CH—CH;—

m.p.F = 220°C (HC1)



and the addition salts of these conpounds with pharmaceutically acceptable
as the solvates and hydrates thereof. 5 2. Conpounds

acids, as well

according to Caiml, in which: - Arepresents a group chosen fromthe

following: --C=C , -CH=CH ; ---CH2-CH2 - n is equal t o4 N®embet@0oX
met hoxy

represents a hydrogen, chlorine or.fluorine atomor a methyl or
fluorine atom R1

group; - Y represents, hydrogen at om or chlorine or
represents a @§%ﬁ%ﬂ%§ S 9group nonosub. stlﬁ%?ed, 15 di substi tut ed,
trisubstituted or tetrasubstituted with a nethyl group;. a phenyl group
nmonosubstituted or disubstituted wth a fluorine or chlorine atomor wth
a net hoxy gro ycl oheptyl, tert-butyl, dicyclopropyl nethyl,
bicyclo[3.2.1{%@'?%";C 4 20 tetrahydropyranyl, 4-t et rahydr ot hi opyranyl or
1- or 2- adamantyl group; or Rl represents a phenyl group, it being

understood that, in this case X and Y are other than hydrogen; - R2
represents a (Cl1-C4) al kyl onalléss Rstd fH¥ 25 with a trifluoronethyl
group; - R3 represents & (C 1oal Vi ‘"Novenber 2003 1B and the
addition salts of these conpounds W th
. ‘ 2
. R A—(CHz)',;“N( (-
’ R

3

5 in_which:
- A represents a group chosen from the following:
—C=C- , —~CH=CH-—- ; ~—CH;—CHz—
- n is egual to 1 or 2;
- X represents a hydrogen, chlerine or fluorine atom or
10 a methyl or methoxy group;

Y represents a hydrogen atom or a chlorine or

fluorine atom;
-~ R; represents a cyclohexyl group mongsubstituted,
disubstituted, trisubstituted or tetrasubstituted with

15 a methvl group; a phenyl greup moncosubstituted or

disubstituted with a fluorine or chlorine atom or with
a methoxy group; a cycloheptyl, tert-butyl,
dicyclopropylmethyl, bicyclo[3.2.1]}octanyl, 4-
tetrahydropyranyl, 4-tetrahydrothiopyranyl or 1- or Z-

20 adamantyl or adamantan-Z2-ol group; oI R; represents a

», it being understood that, in this case, X

- R; represents a hydrogen atem or a (C;-Cglalkyl group
cptionally substituted with a triflucoromethyl group;

25 - Rj3 represents a (Cs-C:)cycleoalkyl;



pharmaceutically acceptable acids, as well as the solvates and hydrates
thereof. 5 3. Conmpounds according to Caiml or 2, of formula: A--CHZ N-R2
(1.1) in which: A represents a group chosen fromthe following: 10 --CC
-CH=CH ; --CH2-CH2 X represents a hydrogen or'chlorine ai@#eNbecEigasents a
hydrogen atomor a chlorine atom Rl represents a cycl ohexyl.
nmonosubstituted, disubstituted, trisubstjiguted or tetrasubstituted wth 15
a nmet hyl group; a phenyl group substituted with a chlorine atom a nethoxy
group or one or two fluorine atons; a tent-butyl or |- or 2-adamantyl

group; or Rl represents a phenyl group, it being understood that, in this
case, X and Y¥nbott g epi@senbnasahker e tafee Ahmpouftisr epresents a (G C3)
al kyl; and the addition salts of these conpounds with pharmaceutically
accept abl e aghdsmaeeltadsyt hecepobrakescdnis hyals aved 1t her edfe. 14 Novenber
2003 109 5 4. Conpounds according to any of Clains 1 to 3, in which A
represents aspChaGhds @muphefirZes ehefiegdrati on. 5. Conpounds according to
any one of d ains :

5 2. Compounds according to Claim 1, in

which:

- A represéhts a group chosen from the following::
2 | ~C=C— , ~CH=CH— ; —CHp~CHa~

- n is egqual to 1 or 2 ;

10 -.X represents a hydrogen, chlorine or fluorine atom or

a mechyl or methoxy group;

- Y represénts a hydrogen atom or a chlorine or
fluorine atom;
— R; represents a cyclchexyl group monosubstituted,

15 disubstituted, trisubstituted or tetrasubstituted with

a methyl group: a phenyl group monosubstituted or

b disubstituted with a fluorine or chlorine atom or with
a meﬁhoxy group; a cyclcheptyl, tert-butyl,
dicyclopropylmethyl, bicyclo[3.2.1]Joctanyl, 4-

20 tetrahydropyranyl, 4—tetrahydroﬁhiopyranyl or 1- or 2-
adamantyl grﬁup; or R, represents a phenyl group, it
peing understood that, in this case, X and Y are other
than hydrogen:

- R, represents a (Ci;-C¢)alkyl optionally substituted

25 with a triflucromethyl group;

- R; represents a (C:z;-Cy)cycloalkyl;



1to 4, inwhich Xrepresents a chlorine atomand Y represents a hydrogen
or chlorlne atom 6. Conpounds according to any one of Clains 10 1 to 5, in
which R represents a 3,3,5,5 .tetranethyl cycl ohexyl or

3, 3-di net hyl cycl ohexyl or 4,4- dimethyl cycl ohexyl group, 1‘11N@,b@,|ﬂyérma3up
nmonosubstituted or disubstituted with a fluorine atom or substituted in
position 4 with a chlorine atom or a 1- or 2--adamantyl group. 7.
Conpounds according to Cdaim][lacuna], ~chosen from - [ (2) -3- .
(4- - Adamant an- - 2-yl - 3-chl or ophenyl ) propen-2- 20 yljcycl ohexyl et hyl am ne - |
(2) -3- (4-Adamant an-2-yl phenyl) propen-2- yl] cycl ohexyl et hyl am ne ; -
{(2)-3-[4-(4,4: Leyel oh y with
chIorophenWﬁ}ﬁ(ﬁ) %y }cé@lg e%%légh ?ﬁﬁ?ﬁfom ounds ¢

-[(2) - 3- (4- Ad: rmfn% %C orapheny )qw open-2 yhd cyckehexy et hyl am ne ;
14 Novenberé’%bé %%Fél%g Qé (4 %ﬁéantan 2-y1-3, 5-di chl orephenyl)
propen- - 2- €th £ :
[(2)-3-(4-A anan §%¥+ h%idlc orggﬁghyl)propen 2-
yl ] cycl ohexyl ( 2- nethylethyl)anlne 5 as well as the salts thereof with
pharmaceutically acceptable acids and the sol vates and hydrates thereof. 8.

[(2)-3-(4-Adanant an- 2-y| - 3, &smpounds accerding to Claim 1 or 2, of

Y I
R@—A—-—CH;—N—RZ (1)
X

- A represents a group chosen from the follewing:

formula:

in which:

10 —C=C— , —CH=CH- ; —CH;~CH»—
- X represents a hydrogen oxr chlorine atom;
- Y reprasents a hydrogen atom or a chlorine atom;
- R; represents a cyclohexyl.monosubstituted,
disubstituted, trisubstitutéd or tetrasubstituted with
15 a methyl group:; a phenyl group substituted with a
chlorine atom, a methoxy group or one or two fluorine
atoms; a tert-butyl or 1- or 2-adamantyl group; or R
represents a phenyl group, it being understood that, in
this case, X and Y both represent a chlorine atom;
20 - R; represents a (Cz—-Ci)alkyl:
and the addition salts of these compounds with

pharmaceutically acceptable acids, as well as the

solvates and hydrates thereof.



di chl or ophenyl ) prcpen- 2-yl ] cycl ohexyl et hyl am ne as well 10 as the salts
thereof with pharnaceutically acceptable acids, solvates thereof and
hydrates thereof according to Caim7. 9. Process for preparing a conpound
15 according to daim1l, in which A represents a -C=C g{pNBverfibaramoBeri zed
inthat: a) either, if n =1, a Mannich reaction is carried out between the
phenyl acetyl ene derivative of formula Y CG=CH (11) 20 in which R, X and Y
are as defined for (1), the fornaldehyd%o%nd the amne (1) HNR2R3, R2 and
R3 being as defined for (1) ; b) or, a Suzuki coupling is carried out

bet ween the conpound of fornula: 14 Novenber 2003 111 R CGC--(CH2),-,N 2

(ta) R3 in which X Y, n, F2 and R3 are as defined for (l)...and Z
represents a brom ne, aﬁ'iodﬁﬁgﬁﬁu%Qst%qqq{éﬁ%ﬁefﬂaﬁ&?ﬁ%ﬁ%&hﬂ%ﬂ?Cﬁf) group
and a boron 5 derivative' 52£ of formula R1-B(OF g in mhich,R(gfepresents a
hydrogen at ofPor rartTal ¥§#CBr Aar§PrESEGES F THE pr es8h&Fof~a Hdse and a

nmetal catalyst; _. )
cenfiguration. :

5 5. Compounds according to any cne of Claims

1 to 4, in which X represents a chlorine atom and ¥

represents a hydrogen or chlorine atom.

e

6. Compounds according to any one cof Claims

10 l.to 5, in which R; represents a 3,3,5,5-

_tetramethyicyclohexyl or 3,3-dimethylcyciohexyl or 4,4-
dimethylcyclohexyl gréup, a phenyl group
moncsubstituted or disubstituted with a fluorine atom
or substituted in positioh 4 with a ch;orine atom; or

15 1- or 2-adamantyl group.

7. Compounds accoerding to Claim {lacunal,

i

chosen from:
- [(Z)—3—(4-Adamantan—2—yl—3—chlorophenyl)propen—Z-
20 yllecyclohexylethylamine ; | | |
- [(Z)—3—(4-Adamantan-2-ylphenyl)propen-2—
yllcyclohexylethylamine ; |
- {{2}-3-{4-(4,4-Dimethylcyclohexyl)~2-
chlorophenylipropen-2-vl}lcyclcochexylethylamine ;
25 —[(Z)—3—(4—Adamantan-l—yl—3~chlorophenyl)propen-2—

yl]cyclohexylethylamine ;



c) or, when Rl represents a cycl ohexyl group nonosubstituted,
di substituted, trisubstituted or 10 tetrasubstituted with a nethyl group; a

cycl oheptyl, 4- tetrahydropyranyl, 4-tetrahydrothiopyranyl or adanmantyl
group, a coupling is carried out between conpound (-La) 14 Novémbér 2003
represents an iodine or bromne atomand the ketone (3) corresponding to R

represented by 15 Cy -G n the presence nga base, to give the internediate
conmpound of forrmula: R CC-(CH 2)- N (I'") R3inwhhich X, Y, n, RR and
R3 are as defined for (1) ; the 20 said conpound (I') then being reduced
under selective conditions; 14 Novenber 2003 112 d) or, a coupling reaction

i ch n, Rt R0 B Ar e R R ned Tor 1) L ARG e S aNpBIRa o 1 or mul a
in which Ry )X andn.3he asdefkined for (1) and Z
- [{Z)-3-(4-Adamantan-2-y1-3,5-dichlcrophenyl)propen-2-
yvl]lcyclohexyl (2-methylethvl) amine ;
5 as well as the salts thereof with pharmaceutically

acceptable acids and the solvates and hydrates therecf.

8. [{Z})-3-{4-Adamantan-2-yl-3,5~
dichlorophenyl)prepen-2-ylicyclohexylethylamine as well
10 as the salts thereof with pharmaceutically acceptable

acids, solvates thereof and hydrates therecf according

to Claim 7.

9. Process foraprepariﬁg a compound
15 according to Claim 1, in which A represents a —C=C—
group, characterized in that:

a} either, if n = 1, a Mannich reaction is carried cut

between the phenylacetylene derivative of formula

R C=cCH ()

X
20 in which R;, X and Y are as defined for (I), the
formaldehyde and the amine (1) HNR:R;, R; and R; being as
defined for (I);

k) or, a Suzuki coupling is carried cut between ths

compound of formula:



represents a.bromne or iodine atomor a trifluoronethylsul phonate

(triflate or OIf) group. 10 10. Process for preparing a conpound according

to Caim1, in which A represents a -CH=CH group, characterized in that a
hydrogenation is carried out, with nascent hydrogen or {fiNbtemberezoe3ce of
15 cycl ohexene, of compound (1) in which A represents an acetylene group

-G C,

in order to prepare the ethylenic conpound (I') inthe formof a

m xture of the Z and E isoners, or thlé“ﬂydrogenatlon is carried out
the presence of a netal catalyst on a support in 20 order to prepare the

et hyl enic conmpound (1) in Z forq} or alternatively conmpound (I) in which A
=C- is reacted mnth a netal hydride 14

are the e | eni,&, conpound (1) in E form
i, T AlEn 1, in which A

represents an acetylene group -
Novenber 2003 113 in order to/f
11. Process for preparing & CRp

represents a -CH2- CH2- group chsa

compound (1), in which A repregents a --CH=CH or 2c=C-- group, is carried

10 12. Pharnaceutical conposition containing, as active principle,

out.

Ad-5=aeTo h‘g o d
acterized in thatRa hydrogenatlon of

conpound accopdi;Ag o x@nYy Ong, ok, LRI RP drd d . defined for (I) and 2

s

. represents.a bromine, an iodine or a
trifluoromethanesulphonate (OTf) group and a boren
5 derivative (2) of formula R4fB(OR)2 in which R
represents a hydrogen atom or an alkyl or aryl group in
the presence of a base and a metal catalyst;
c) or, when R; represents a cyclohexyl group
monosubstituted, disubstituted, trisubstituted or
10 tetrasubstituted with a methyl group; a cycloheptyl, 4-
tetrahydropyranyl; 4-tetrahydrothiopyranyl or adamantyl
group, é coupling is carried out between compound {Ia)
in thch Z represents an iodine or bromine atom and the
ketone {3) corresponding to R: represented by.

15 _C:::?==Oin the presence of a base, to give the

intermediate compound of formula:

Y
R
— 72
Cy > @ CZ=C—(CH)—N_ ° 1)
HO R3
X ‘
in which X, ¥, n, R; and R; are as defined for (I) ; the

20 said compound (I') then being reduced under selective

conditions;

in

a



13. Use of a conpound according to any one 15 of Clains 1 to 8, for the
preparation of a nedicinal product intended for treating conditions in which

it is desirable to reduce the i munol ogical activity, in particular
aut oi mune conditions. 20 14 . Use of a conpound accor di ig NoRemB¥r 203 Of

Clainms | to 8, for the preparation of a nedicinal product intended for
conbating the proliferation of tunour cells. 14 Novenber 2003 114 15. Use

"of a conpound according to any one of éldims 1 to 8, for the preparation of
a nedicinal product intended for treating heart rate disorders.

d) or, a coupling reaction is carried cut between the

amine of formula:

R
- /S 2
H—C=C—(CH);—N_ (4)
R
3
in which n, R; and R; are as defined for (I}, and the
S compound cf formula
Y
R: 7 ()
X

in which Ry, X and ¥ are as defined for (I} and Z

represents a bromine or iodine atom or a
trifiuvoromethylsulphonate (triflate or OTE) group.-
10 . | |
| 10. Process for pieparing a compound
accdrding to Claim 1, in which A represents a —CH=CH-
group, characterized in that a hvdrogenation is carried
out, with nascent hydrogen or in the presence ﬁf
15 c¢yclohexene, of compound (Ij in which A represénté.an
in order to prepare the

acetylene group —-C=C—,

ethylenic compound (I) in the form of a mixture of the

2 and E isomers, or this hydrogenation is carried out

in the presence of a metal catalyst on a support 1in

20 order to prepare the ethylenic compeound (I) in 2 form,
or alternatively compound (I) in which A represents an

acetvlene group —C=C- 1is reacted with a metal hydride
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113
in order to prepare the ethylenic compound (I) in E

form.

11. Process for preparing a ccmpound
according to Claim 1, in which A represents a —-CH;-CH:-
group characterized in that a hydreogenation of compound

(I), in which A represents a —CH=CH- or —C=C-— group, is

carried out.

12. Pharmaceutical compesition containing,

as active principle, a compound according to any one of

Claims 1 to 8.

‘13. Use of a compound according to any cne
of Claims 1 to 8, for the preparation of a medicinal
product intended for treating conditions in which it is
desirable tb reduce the immunological activity, in.

particular autoimmune conditions.

14 . Use of a compound'according to any one
of Claims 1 to g8, for the preparation of a medicinal

product intended for combating the precliferation cof

tumour cells.
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15. Use of a compeound according te any cne
of Claims 1 tc 8, for the preparation of a medicinal

product intended for treating heart rate disorders.

e



