:\]"_"abcdee3eo00$B., 6bTI 51 WO 00/ 76953 1 PCT/ FRO0O/ 01575 BENZENE
DERI VATI VES, PROCESS FOR THEI R PREPARATI ON AND PHARMACE COVPOSI Tl ONS
CONTAI NI NG THEM The present invention relates to benzengw m”wmmm 5
conprising an am ne function substituted with an alkyl g

cycl oal kyl group, which binds specifically to the sigma recepsoss, in
particular to those of the peripheral nervous system to a process for
preparing t & Yotfpduhds and to their #se in phar mac&&E/EROOYLS7S
conpositions and nore particularly as immunosuppressants. The sigm
receptors have been revealed wth the aid of several ligands. Firstly,

ﬁ;?éi %’2 E%Wﬁ%@%ﬁﬁ%?%@% oy '@ﬁ@?ﬁ@%ﬁ?@f@fﬁt&ﬁfa"‘eﬁ |
ghé}naéol.aéﬁ%ﬁgkﬁggﬁﬂ¥§§ﬁ%&Eg%?gggéﬁgaiﬁi;%ggﬁﬁm?Eggg&conpohndg, ?hé’onés

nost commonly used are (+) N-allylnormetazocin or (+) 20 NANM and (+)
pentazocin. A neuroleptic agent, hal operidol, is also a sigma receptor
ligand, as ahe GHestr(3-MAYRIeY]deds PronydpiogLi dhpeyandyes) 3-PPP (B.
L. Largent et a&)., Broc. Nat. Acad - Goro® USA 1964 81, 49§§-4§%7). 25 US

patent 45709094 148%¢l Ihe by dife: A8 | valdvesutd@t wftg Bhohhyyactive as
|l igands that are specific for the signa receptors, and nention nmay be nade

nore *@0000toup2 apar bl @lcardaligfl dirdib t okl Jrusimds nepel tDEGL1Fhe
anatom c distribution of the signma receptors in the brain has been studied
by aut or adi agr ahky s ighlserdapaldd g imeseryeneporiso whbs®TE&Efaekerding to
E. 5 Wber et al., Proc. Nat. Acad. Sci. USA 1986, 83, 8784 8788, as well
as with thepkrgehdsal+heSkiouk0, s34tamd Hor)a RRRaschodi pgeparBnglL. Lar gent
et al., J. Pharmacol. Exp. Ther. USA 1986, 238, 739-748. The

aut or adi ogr aphgescanponads iandpdssithled nt adadeimn ighatmecd @t scghna receptors
of the brain clearly and to distinguish themfromthe other opiate

recept o8, @SMREFLtASNEr 8RCt R Fh&FEdiquwiatd ¥ eéxeptors. The sigma receptors
are particularlx abundant in the central nervous systemand are
concent r at e TROPRBPREFPEFARESt-r unk, the |inbic 15 system and the regions

i nvol ved in regulatinggthe enot

ol ved | neAgoul ShAngcLAS 191 ha0s (ST LECShLOTs gt ecal o9, foupd 1
the (1) SKEABEtRy SbIRNRE bfAdosaractvay Tt e 5 biee 1oF cebFbie, whil e
other |igandsmsichads BPI-phaloretkbdah b Bkt showgreat affinity for
both the sigma-1 and signma-2 receptors. Patent EP 461 986 descri bes
conpoungds ofafOfdwl @1y the chiral compound (+) SKF-10,047 (W. R.
Martin et al., J. Pharmacol. Exp. Ther. 1976,197,
517-532 ; B. R. Martin et al., J. Pharmacol. Exp. Ther.
1984, 231, 539-544). Among these compounds, the ones
most commonly used are (+) N-allylnormetazocin or (+)
20 NANM and (+) pentazocin. A neuroleptic agent,
haloperidol, 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 1984, 81, 4983-4987).
25 US patent 4 709 094 describes guanidine derivatives

that are highly active as ligands that are specific for

the sigma receptors, and mention may be made more

AR
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3R RZ~\ A-CHZ M 3 (A R4 R- which bind selectively to the sigm
receptors and whi ch have i mmunosuppressant activity. Among this series of
conmpounds, (2)-[3-(3-chloro-4 5 cycl ohexyl phenyl)allyl]cycl ohexyl et hyl am ne
hydrochl ori de, of formula: A /HC=C\C-N\ , HCl \ CHz CH3 C( has been
studied in particular. Reference may be nmade, for exanple, to Biological
Chem stry 1997, 272 (43), 10 27107-27115; | nmunophar macol ogy and

| munot oxi col ogy 1996, B (2), 179-191.2However, the compounds of fornula
(A) have a specific property which may be considered as a drawback. This is
a property which appears during netabolization: the dependency on the 15

t och Kk , CYP 2D6. ) 957, it . envi d first ti
Chat her edi ERSF 115 Bhett Hohe Dol ¥bLBBASHBREST oPrvRrFa: MBRs i n'response
to medi ci nal__pr.oduct s, . %iﬂﬁti ve ms#a olismshows |a ge vari %i ons bet ween
20 i ndli vi dudi B S T SHRE A R AT chitar f PRA BAESPROEReL” Kfast 15 years
h h t .t i at] ' f ' ' f th
Tl ¢ geni ¢ SRCAShTES Hab ToATed any | §PFSLRECaBHBETE T EReZe it er ences.
Onl f [ g, Of 4 h :eady 5xch terized
n imn have SO an D VHe b ot e el bol T CoediCengP Eroducts.

Ref erence nywpe made 10 600Dl Gidca adA86, sdb, 964- 3986 Upti | ghew. CYP
1A2, CYP 2A6, CYP 209, CYP 2D6, CYP 2Cl19, CYP 2El and CYP 3A4 have been

identified gnsgighe sasiel 10fad Keivh clidixedaddsi ppprernceg, Gurrangly, it is
estimated that CYP 3A4, CYP 2D6 and CYP 2C9 are responsi bl e by thensel ves
(and to vari(abl 8-t e didimPAd &. tihe mxtgedtt verneapolri, sm of nedi ci nal

products. Although the functional expression of these isoforns is regul ated
15 and i nf| Beacedchy .a Bypad TherherU3N 16986 y ohB@nt aB9and8. The
autoradiography study made it possible to identify the
10 sigma 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 and
are concentrated in the cerebral trunk, the limbic
15 system and the regions involved in regulating the
emotions. Sigma receptors are also found in various
peripheral tissues. At least two types of sigma
receptor are distinguished: the sigma-l receptors and
the sigma-2 receptors. Ligands of the (+) SKF-10,047
20 type bind selectively to the sigma-1 receptors, while
other ligands such as DTG, haloperidol or (+) 3-PPP
show great affinity for both the sigma-1 and sigma-2
receptors.

Patent EP 461 986 describes compounds of formula:



physi ol ogi cal factors, the genetic factors have the nost pronounced

i nfl uence, which underlines the inportant role played by pol ynorphismin

t he oxi dation of nedicinal products. A certain nunber of these 20

pol ynmor phi sns have been studied (particularly those of CYP 2Cl19 and CYP
2D6). More particularly, the clinical inportance of the pol ynorphi smof CYP
2D6 in the 4hydroxyl ati on of debrisoqui Re has been denonstrated (din.
Pharmacol . Ther. 1991, 50, 233-238). The genetic 25 pol ynorphi sm of CYP 2D6
is responsible for the problematic nmetabolismof nore than 30 inportant 5
medi ci nal products—and affects up Lo 100 of the Caucasi an popul ation (sl ow
netabolizerﬁ%& | 1 3 nom/Qﬁgn stroan that this isoformcontrols the

bi ot r ansf or e T T"ﬁkpducts such @ 5 antiarrythm c agents,

~-bl ockers, anti-¥ypertensi ve agef§s, antiangina agents, neurol eptic agents
and anti depres ts. Wth a few exceptions, these nedicinal products are
used in psychiatric and cardi ovascul ar nedicine for long-termtreatnent. 10
The pharnmacoki neti c consequences are especially of quantitative order:

sl ow et abolwhZigiy bhiml vellet sinave tol ehel sofmanchargdd s @duktwhilsiich i s

hi gher than the others. These quantitative differences have a considerable
clinical inpecte figMURNRPERS ShRehafbyeity15 snmal | therapeutic index.
Genetics thus greatly influences the differences in efficacy and in side

ef fects obs&MBW FtheciiIRF \Q HUaPEPOYRES, () T3 igortdRrad det er ni ne
whet her qQr not .t he net gbolismo medj ci nal . product ,can be 20 nodified in
the case of Y&HAREEY ?ﬂ¥ﬁkﬁgi¥fkﬁy% %Q%§Y1§$Q¥ AfLRE benzene derivatives
for the sig receptar.s, in ticular those of the peripheral nervous

syst em havg‘%ﬁl&ﬁ é’ﬁ%ﬁ!naofgg‘i%?rﬁf 3 to the present invention, 25 which
have i mmunosuppressant ggtivity ,_gut a W at e of 6 netabolization and/or
little or no involvement \of CYP/2D6 | oxi dati ve process. The conpounds
according to the inven ionCatSQ have aQ nmour activity, and in particul ar
they inhibit the 5 p ferati om-gn‘_ ancer cells. Mbreover, these novel
conpounds have bee @ to have acty Mty in t. €l car di ovascul ar field,
nore partic I n~eontrolling the Harttbate. The conmpounds according to
the inventid 30 have 10 activity on apoptosis. Thus, according to one of
its aspects, - pres@‘nt invention relates to the conpounds of fornmula: Y R
R~ ~, ~A(CHZ) ~ N2 R 15 in which: - Arepresents a group chosen from

the follow Ags pEen- StudiedAHpart G R0rerdnts f9Yabetl Radeldr 2;

for example, to Biological Chemistry 1997, 272 (43),

10 27107-27115; Immunopharmacology and Immunotoxicology
1996, 18 (2), 179-191. However, the compounds of
formula (A) have a specific property which may be
considered as a drawback. This is a 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 out in the



- X represents a hydrogen, chlorine or fluorine atomor a nethyl or methoxy
group; - Y represents a hydrogen atomor a chlorine or fluorine atom 7 -
R1 represents a cycl ohexyl group nonosubstituted, disubstituted,
trisubstituted or tetrasubstituted with a nethyl group; a phenyl group
nmonosubstituted or disubstituted with a fluorine or chlorine atomor with 5
a net hoxy group; a cycloheptyl, tert-butyl, dicyclopropyl nethyl,

bi cycl o[ 3. 2. 1] oct anyl, 4tetrahydropyranyl, 4-tetrahydrothiopyranyl or 1- or
2adamant yl or adamant an-2-of group; or Rl represents a phenyl group, it
bei ng understood that, in this case, X 10 and Y are other than hydrogen; -

R2 representgga ﬁxdyéa% A o (e tCOn Al 1 LriQups optional Iy
substituted wth a trifluoronmethyl group; - R3 represents a (CS-C)

cycloal kyl ; raRétt Beadddixlir@ Salr 9 Ot Hhesa YIRS, b dibrde P4 50
pharnaceutlcally acceptabl e acids, as well as the solvates and hydrates

t her eof . Th@c&@ﬁ”faﬁhky|1s”&§ﬁ§c%uh@n%&rﬂ%éé@YﬂuﬂﬁékeﬁﬁﬁéﬂéﬂﬁE&

hydr ocar bon- based nonoval ent radical. The term"(Cl-C4)al kyl" neans an

al kyl radi cabw2@s688pfksbbig clyte@@hkoime 446ar baidrat Ao sdActiorelidyg t o anot her
of its aspects, the invention relates to the conmpounds of formula (1) in
whi ch: -5A tepreseatszadgioaumachbsee fr awltehdf aheowixngiatiGre -G , - CH=CH
; -CHZ-CHZ 25 - nis equal to 1 or 2 ; 8 - X represents a hydrogen,

chl ori ne ormét@b@lhemapénmediainaﬂhpKOdmcm§th@ﬁ¢qyang£ may emabents a
hydrogen atom or a chlorine or fluorine atom - Rl represents a

cycl ohexyl §eotpnephosiubsari £38éd, lébséﬁgrﬁﬂ@te@ntﬂﬂi§Ub@¢|QKRe&ﬁ%H
tetrasubstituted with a nethycggroup a Eé@l grou nDnosubstltuted or

di substit ut @4 wt2 6 aC¥FudFPne éRPor £ oC 4k t4F Ho5& group; a
| ohept yl t-butyl, 10 d | | b | 1 t |, 4
Lot rShﬁﬁrﬁp%%ﬁ%vezbémaﬂ?aﬁ FPBpIRabIE besis S:fcyf%ﬁFaO[ AR, or R1
d d.t X d Y
e eey ST e oue L b g Cndedsyad et [ il oo K

SUbSt'tUteqryﬁtfb@'éﬂéf&ygrgestg¥g 9&888h31ble by themselves (and

to variable degrees) for 90% of the oxidative
metabolism of medicinal products. Although the
functional expression of these isoforms is regulated

15 and influenced by a good number of environmental 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-
hydroxylation of debrisoquine has been demonstrated
(Clin. Pharmacol. Ther. 1991, 50, 233-238). The genetic

25 polymorphism of CYP 2D6 is responsible for the

problematic metabolism of more than 30 important



- R3 represents a (CS-C~) cycloalkyl; and the addition salts of these
conpounds with pharnmaceutically acceptable acids, as well as the 20

sol vates and hydrates thereof. According to another of its aspects, the
invention relates to the conpounds of fornula: 9 Y (1.1) Xin which: - A
represents a group chosen fromthe followng: -C=C ; -CH=CH ; -CHZ-CHZ 5
- X represents a hydrogen or chlorine agtom - Y represents a hydrogen atom
or a chlorine atom- Rl represents a cycl ohexyl nonosubstituted,

di substituted, trisubstituted or tetrasubstituted with a nmethyl group; a
phenyl group substituted with a 1O chlorine atom a nethoxy group or one or

two fluoringctiontaa drddudild YAn@ratrebts2updapganbyl ogr ewe or Rl
represents a phenyl group, It being understood that, in this case, X and Y

bot h Fepres@@hc@s@@rﬂrﬁdﬁp&@mfr(ﬂ_owe@éeagauzapéﬁz €8) halskylow 15 and the
addition salts of these conpounds with pharnmaceutically acceptabl e acids,

as wel |l as bkensaheiresxraitd diyik ai esfdhereohtrédtsotdeng to another of its
aspects, the invention relates to the conpounds of formula (1) and (1.1) in
20 whi ch A beéprtesertto matGHdrCH £ gredipc dtal Zproedutt gusathoasand t he addition
salts of these conpounds with pharnmaceutically acceptable acids, as well as
t he sol vat esnand dnythaties adeerenf .fActorkeng, tanhhohiperofensive its
aspects, the invention relates to the conpounds as defined above in which X
represents adgenteri pé tdteawiaed agerps eseeiesobehy e ogaandes éhldori ne at om

and the addition salts of these conpounds with pharmaceutically 5
accept abl e 8Bfdderzesgamntsas WHifd | FRH 2% aPRt hyUF at EBeEReMEEE C1AGL0r di ng

to another of its aspects, the invention relates to the cogggunds as

defined aboRECRHCHAI G CRESEELIEs XTI AL BIG B0¢ FREARPHIFEYLRShexyl or 3,3

medicine for long-term treatment.

10 The pharmacokinetic consequences are especially of
quantitative order: slow-metabolizing individuals have
a level of unchanged product which is higher than the
othgrs. These quantitative differences have a
considerable clinical impact for molecules which have a

15 small therapeutic index.
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

20 modified in the case of genetic deficiency of an
enzyme.
Novel fine benzene derivatives for the sigma receptors,
in particular those of the peripheral nervous system,
have now been found according to the present invention,

25 which have immunosuppressant activity but a low rate of



10 di net hyl cycl ohexyl or 4, 4-di net hyl cycl ohexyl group, a phenyl group
nmonosubstituted or disubstituted with a fluorine atomor substituted in
position 4 with a chlorine atom or a 1- or 2-adanantyl group; and the
addition salts of these conmpounds wi th pharmaceutically 15 acceptabl e
acids, as well as the solvates and hydrates thereof. The foll ow ng
conpounds: -
[(Z)-3-(4-Adanantan-2-y|-3-ch|orophenyl?propen-ZyIjcyclohexylethylanine ;
20 - [(2)-3-(4-Adamant an- 2-yl phenyl ) propen-2 yl]cycl ohexyl ethylamne ; - {
(2) -3- [4- (4, 4-D nethyl cycl ohexyl)
-2chl or Opheﬂﬁéda%aﬁ%@laﬂ }é%yd:)ﬁ‘%ﬂﬂ@i‘@%ﬁ%@%mvolvement of

[(Z) 3- (4- Adamant an- 1-yl - 3- chl or ophenyl ) pr open- 225 vyl ]cyclohexylethylanlne
; 11 - 2D6 in the oxidative process.

[(Z) 3- (4- Addamant an- 2-yl -3, 5 dlchlorophenyl)propen 2yl ] cycl ohexyl et hyl am ne

The compounds according to the invention also have

[(Z) 3- (4- Adamant an- 2-yl - 3, 5-di chl orophenyl ) pr open- 2yl ] cycl ohexyl (2- net hyl e
t hyl ) am ne andiasmeeld aas itvhiesaldrsl tiereoft Wi ha phehagaceénhibakl yhe
acceptabl e acids, the solvates and hydrates thereof constitute another
aspect ob theoilnfemataron lof geartdeculaalldhe invention relates to

[ (2) - 3-(4adamant an- 2-yl - 3, 5- di chl or ophenyl ) propen- 210
yl ] cycl ohex¥peehykani fdese welvelasanpowuls haterketnwspdwphbienheeatical |y
acceptabl e acids, solvates and hydrates thereof. The salts of the_conpounds
accor di ng t BCERFLILHY it itHE §@éQQQﬂﬁﬁQﬁi%ﬁx§#Qﬁ¢m)WQF%eEﬁHFﬁﬁééthét are
wel | 15 known to those skilled in the art. The salts of the compounds of
for mul a (I)lQCEBPBFﬁélﬂégtﬁ@eppéééﬁtQQﬁ$bnt|on conprise those with

i norganic o anlc acji ds which allow a separation or.a suitable

crystal | zatPEnCORPORESOREETRAS Gt HForth A 7150 ELen 251501 F2%E of t e
pharnac tlca% ﬁ cce tablets%lts Sui t abl e aci ds which may be nentioned
are: |ca8 éxalli EPREE>6r *an optically active acid, for exanple a
tartarlc acid, a dibenzoyltartaric acid, a nmandelic acid or a
canphorsulphonic acid, and those which forn125 physi ol ogi cal | y accept abl e
sal ts, suchrgss! hscewa@ﬁal ebi dee derlct%r ugie c sUl phatgre byge ogen 12
sulphate dlhydrogen phosphat e, nul eate, fumar at e, 2nap thalenesulphonate
or para-tol ugpesul phorateteihechydeochinpodrs e Mshuparticul arly
preferred anong the salts of the conpounds of fornula (I).

Y
R
2
R1 A—(CHZ)N—N\ )
R3
15 X
in which:

- A represents a group chosen from the following:
—C=C~ , —CH=CH—- ; —CH;—CHz—
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 chlorine or

fluorine atom;



5 When a conpound according to the invention contains one or nore
asymmretric carbons, the optical isomers of this conpound form an integral
part of the invention. Wen a conpound according to the invention presents
a stereoi sonerism for exanple of axial-equatorial type 10 or Z-E type, the
i nvention conprises all the stereoi soners of this conpound. The present
invention conprises the conpounds of fornulas (1) in the formof pure

i soners, but also in the formof a m xture of isoners in any proportion.
The 15 compounds (1) are isolated in the formof pure isoners by the
conventional separation techniques: use may be nade, for exanple, of

fractional recryskakbkzatisons Giclaneadyil Afrdu}e MAHIWs Pl xhsg, W th an
optically active acid or base, the principle of which is well known, or 20

convent i onald et gt ephyt t eetibsqieated archetakhspbasd tort e nerctchi ral
phase; for exanple, use may be nade of separation on silica gel or
Cl18-grafted simétdaygeizowd uta nghantyyh grztipr mensyabsad taeideat icrmat ed

sol vent s/ al cohol . The above conpounds of formula (1) 25 also conprise those
i n whi ch onelicrubmrie-utyat ogeth gaf booarbnehakogbhoat.oss atiom war tiican ar

chl orine or 13 fluorine atons, have been replaced with their radioactive
i sot ope, 5f o eyeditpixy tgnqumsm orcyakdoeplinl, Stelt-abslled conpounds are
useful in research studies, of netabolismor pharnmacokinetics, in
blochenlcal@QQMQ#QPHQ?M%ﬂﬁﬁhI#rIbg%ﬁ@%ofihé 1&ﬁ§tﬁ5ﬁéb éroups whi ch may be
present in the nol ecul e of the conpounds of formula ( and in the reaction
|nternedlaté?téﬁﬁyﬁécﬁﬁﬁFgéﬂed e???%ﬁhYﬁr%EPhﬁﬂéﬁ?nYérﬁFbr i R%t dTpor ary

form with rotec 10 s. whi nsure an unequi vocal nt hesi s of
t he expecte(%d 'éﬁ?ﬂ#)E%&tfdﬁfd%ﬁo?gac?Fo g 5?%r%§?P¥§daout

according tg hale kno to t hose skilled e expre ssiaon "tenporary
protecting 8r llgrougbh ﬁﬂﬁuﬁ?é&%ﬁ ? g%?gbx§P| Ehas 5€5Fbt ction

technlqygs gﬂatya ES 6{@%;(yh%§ﬁ 3%°§?§f nmeans protecting groups such as
r ve o

t hose descri otecti anic Synthesis, Geene T.W and
Wits P.G M, gd. eWﬂseya aﬁ'}?d 0e %@8141 dai ncPLel etk %89 S
Koci enski P.J. 9 1 Georg ene V%r g% person si ?? |nBthe art
will be capapt@oaélwl @gblsmgtm%oanpirtqpra a&lelpi@é%&\éeg?mr@%% ; The
conpounds of formula (1) can conprise precursor groups fox ot her functions
whi ch are genrj at@srssdsesueniCy-C) OREla 1Pl e St eps. 14 A subject of
the present invention is also a process for preparing the conpounds of
formula (1)and the addition salts of these compounds with
15 pharmaceutically 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;—C4)alkyl” means an alkyl radical
20 comprising from 1 to 4 carbon atoms.
According to another 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 ;



characterized in that: 1) when A represents a -C=C- group: 5 a) either, if
n =1, a Mannich reaction is carried out between the phenyl acetyl ene
derivative of formula . YI R~~~ GCGCH (lIl) Xin which R, X and Y are as
defined for (1), the formal dehyde and the amne ( 1 ) HNR2R3, RZ and R3
being as 10 defined for (I); b) or, a Suzuki coupling is carried out

bet ween the conmpound of formula: Y Z ~4 C=C(CH2)~ NNRZ (la) R3 X in
which X, Y, n, RZ and R3 are as defined for (1) and Z 15 represents a
brom ne, an iodine or a trifluoronethanesul phonate (OIf) group and a boron
derivative (2) of fornmula RLI-B(OR)Z in which R represents a hydrogen atom

or an al kyl 0L Lyl GLONR N vyl dyeAsente difi b ases Ansk: sared adn aat al yst
20 ¢) or, when represents a cycl ohexyl group nonosubstituted,

disubstitutgdmegﬁkguggth@@%@QYOQrb@knasubstituted with a nmethyl group; a
cycl oheptyl, 4 5 tetrahydropyranyl, 4-tetrahydrothiopyranyl or adamantyl

group, a coupyi@gpggsgﬁm@i@dn@ﬂrdqﬁmwmnmcanpaumhldz@nérpmmich Z
represents an iodine or brom ne atomand the ketone ( 3 ) corresponding to
Rl representedoRyneyatdmd in the presence of a base, to give the
i nternedi ate conmpound of formula: YRC ~~CC(CHZ)~- N 2 (t') HO ~ R3
5 - R, represents a cyclohexyl group monosubstituted,
disubstituted, trisubstituted or tetrasubstituted with
a methyl group; a phenyl group monosubstituted or
disubstituted with a fluorine or chlorine atom or with
a methoxy group; a cycloheptyl, tert-butyl,

10 dicyclopropylmethyl, bicyclo[3.2.1]octanyl, 4-
tetrahydropyranyl, 4-tetrahydrothiopyranyl or 1- or 2-
adamantyl group; or R; represents a phenyl group, it
being understood that, in this case, X and Y are other
than hydrogen;

15 - R, represents a (C;-C4)alkyl optionally substituted
with a trifluoromethyl group;

- R3 represents a (Cs—-C7)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:



Xin which X; Y, n, RZ and R3 are as defined for (1) ; the 10 said conpound
(1') then being reduced under selective conditions; d) or, a coupling
reaction is carried out between the anmine of fornmula: RHCGC(CHZ)~ N z
(4 R3 15 in which n, RZ and R3 are as defined for (1), and the conpound
of formula. YR~ ~~Z (l~~) x in which Rl, X and Y are as defined for
(I') and Z represents a brom ne or ioding atomor a 20
trifluoromnethyl sul phonate (triflate or f) group; 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 (1) in which A
represents an acetylene group”-CsC-, in order to 5 prepare the ethylenic
compound (1) inythe form of qture of the Z and E isonmers, or this
hydr ogenation i 9 carried out he presence of a nmetal catalyst on a
support in order prepare the ethylenic conpound (1) in Z form or

al ternativel®; @ A+-CH Mh+f¢h A 19)represents an acetyl ene group
~C--C is reacted=xith a netal hydrlde in order to prepare the ethylenic
conmpound (I) in Exform 3) when A represents a -CH2-CHZ- group, a

hydr ogenation is carried out on conpound (I) in which A represents a 15
-CH=CH or -iGGhideup. Step la of the process according to the invention
is carried out with heati:~g, preferably at a tenperature of between 80C
and 90C, in-azpadlepres@ntenta piedupscio2edli FEOMOXMEt FBNE0AENg,:4- di OXane. A
catal yst can be 20 used to facilitate the condensation reaction, for

exanpl e a netalc-sal +CsCl-as e-Qppes—I 11 chloride. In step | b of the
process, the preferably carried out between 25 Z represents OIf and the
bor on 5 - X represents a hydrogen or chlorine atom;

- Y represents a hydrogen atom or a chlorine atom;

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

10 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;

- R; represents a (Cz;-Cj)alkyl;

15 and the addition salts of these compounds with
pharmaceutically acceptable acids, as well as the
solvates and hydrates thereof.

According 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



formula R1-B (OH) z. The reaction upper Il chloride or Suzuki coupling is a
conpound (la) in which derivative (2) of is carried out in the 17
presence of a base, such as alkali metal or alkalineearth netal hydroxides,
al koxi des, phosphates or carbonates, nore particularly potassi um phosphate
or sodi um carbonate. The reaction is carried out in the 5 presence of a
metal catalyst, for exanple a copper, #ign or, preferably, palladium

catal yst, such as tetrakis(triphenyl phosphine)palladiumoptionally with a
hal i de such as lithiumchloride acting as co-catal yst. The process is
performed with heating, at a tenperature 10 of between 60C and 80C in an
inert sol venkssueheat o, 0ltirne riferls ibrli relNoxet h@nenor coppetieaabhy, in a

t ol uene/ aqueous sol uti on two-phase nediumoptionally with a portion of

al cohol suche#&snetthabolve Suzukiiddoupldaryrdmantheen sitldredei atomnygnd
publications IS such as, for exanple, Synth. Commun. 1981, 11 (7), 513 519
and J. Og. YChepre$893s 58 (B)rod20 b2 208 ofilres botami cardi dse(2) R1-B (OH)
z are comrercially avail able or synthesized conventionally fromthe
correspondi agdhslion préter afl yhssangompauinds iwiesh RPiBrrihycenweiagiivn, 20
for exanple, of trinethyl borate in the presence of a base such as
tert-butyl | RERERRRPLR &cdgsl.c ast weldo@d ithe isopraies adny k¥d¥rakdsout on a
conpound (Ia% in which Z represents a bronmine atom in the presence of a
base such a&PArdafyllithiumin an 25 inert solvent, preferably diethyl

et her at Iom1teggerature, the preferred tenperature range being from 18

-80 to - 70CPCHREALBEULPi BROGREE Of ﬂ&S(FFH%$§§Hr§Qﬁj%RﬁgQﬁ&@R sel ective
diti , | | di to th th ibed .in T hed
7655, 51 1DASEI0RD BYS FOTRELTSN GF ARDFR IARE YIS HhCA 5 sod um

i odi de i ] f i teril el chl Qri t h
i chl or omer PRSP EFPored” By Su ot Fele Bt YA SR L o5 ¥ The presence

of zi ncloordfzjr\%gﬁ?ﬁ%£/¥§5ﬁe9¥lt be 30,tqi-aaggztg%g%cgg{]r%ﬁ%gg&sulggi%,oni c

hydr ogenat i on action of sodium1l in lic acid.

In step | d pledP® PFOGESRonbBALERYRLIRG b GBIt QUitdd Wien pfesence of a
pal | adi um catalyst; one or nore tertiary am nes and optionally lithium

chloride. ArospDr@datbhl dri BunBkgRuZetepnepRis i rd fhiadre av 11 15
preferably be used, and the process will be carried out in the presence of
a pall adi umktbdalystasoeh as tetlrabirstadphanylyihesphipie)qrad | @ge um or

di chl orobi s(tri phenyl phosphi ne) pal | adi um and optionally a co-catal yst such
as copper iaﬁﬂtﬁioN%@mlzsreprggeﬁ95compounds with pharmaceutically

15 acceptable acids, as well as the solvates and hydrates
thereof.
The following compounds:
- [(2)-3~-(4-Adamantan-2-yl-3-chlorophenyl)propen-2-
yl]jcyclohexylethylamine ;

20 - [(Z)-3-(4-Adamantan-2-ylphenyl)propen-2-
yllcyclohexylethylamine ;
- {(2)-3~[4-(4,4-Dimethylcyclohexyl) -2~
chlorophenyllpropen-2-yl}cyclohexylethylamine ;
-[(Z)-3- (4-Adamantan-1-yl-3-chlorophenyl)propen-2-

25 vyllcyclohexylethylamine ;



20 a triflate, lithiumchloride will also be used. This coupling is
preferably carried out in the presence of triethylamne and pyridine at the
reflux point of the reaction mxture. 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, 1109-1118 ; Syn. Lett. 1995, 1115-1116 and

Synt hesis, 1987, 98l. 19 To prepare the conpounds (lI) in which A
represents a -CH=CH group in Z form the hydrogenation is generally
carried out in the presence of cycl ohexene and a netal catal yst on a
support, such as palladiumon bariumb5 sul phate or cal ci um carbonate or

Raney ni ckel o¢nz)pgef(erabbyanthe-Ri4ydl-@&, catiadlysdrophiery Bpopyepénwhi-ch is
inert for the reaction, such as petroleumether or an al coholic solvent. To
prepare theytpopoliodex¢leéthplEmiiaem; the netal hydride preferably used is
10 diisobutyl al um nium hydride (DI BALH) in an inert solvent such as

t ol uene. To- pf ¢pare-thAeAdampobads 2(ly)l -3n Swidicth 1o raprasseht grope 2= CH2-
group, the hydrogenation is generally carried out in an al cohol, for
exanpl e et havibl cYFhohpsy pfeseathyistyyla agutd yst such as pl ati num oxi de
or, preferably, 2al|adiun1on charcoal . For the techniques for reducing the

al kenes AnP Al K§hbsafisklde apdVES EBEELSHcH Ly e rRaketbleaht vl ytic
Hydr ogenati on. Techni ques and plications in anic 20 Chem stry", Robert
L. Augusti r?e?c%@%%?l%?%éﬁsmkégr_,sollﬁé.telﬁe\ﬁ“‘?o .drﬂ@%e%?%?of)rocess f or
PP Y, PR o ML B LIS R M e
ifn=1 ifn=1Y Z ~ ~ CGCH (Jla). R~ CCH (1) X Rz (1) 1), HCHO R 3 HCHO
V(1) A i it ey o€t Bye Rt o relalefo L I e 1 ay re (1) 2
= Br, | adamantan-2-yl-3,5-dichlorophenyl) propen-2-
10 yllcyclohexylethylamine as well as the salts thereof
with pharmaceutically acceptable acids, solvates and
hydrates thereof.
The salts of the compounds according to the invention
are prepared according to techniques that are well
15 known to those skilled in the art.
The salts of the compounds of formula (I) according to
the present invention comprise those with inorganic or
organic acids which allow a separation 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 physiologically acceptable salts, such as the

hydrochloride, hydrcbromide, sulphate, hydrogen



(3) R/z HC=C-(CHz)~ N~ (4) (4) RaYY Il R-r ~z (Ill) z ~~Z (1l1lla) X

X'ROUTE C ROUTE D In Schene I, A=-CC , and X, Y, n, Rl, Rz and R3 are
or (1), Rrepresents a hydrogen atomor an 5 al kyl or aryl

as defined f

group, Z represents a bromne or iodine atomor a triflate and Z

represents a triflate when Z represents a bromne or iodine, or else Z
represents a 21 bromne or iodine atom The inportance of the nature of
the substituents Z and Z' in the couplﬂ&b reaction | abell ed ROUTE D wi | |
detail ed hereinbelow. 5 Conpound (I1) is obtained by treatnent in basic
medi um of the chloroacrolein of formula: O C°
which X, Y and

1, 4- di oxane,

d ef
X
a SOl Vén

€ ‘acet ophenon

15 in which phe YA Bl S £a@S LeL1 RS T QL £l b1 B¥ 1N Breferred

10

15

20

25

among the salts of the compounds of formula (I).

When a compound according to the invention contains one
or more asymmetric carbons, the optical isomers of this
compoung form an integral part of the invention.

When a compound according to the invention presents a
stereoisomerism, for example of axial-equatorial type
or Z-E type, the invention comprises all the
stereoisomers of this compound.

The present invention comprises the compounds of
formulas (I) in the form of pure isomers, but also in
the form of a mixture of isomers in any proportion. The
compounds (I) are isolated 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
conventional chromatography techniques on a chiral
phase or a non-chiral phase; for example, use may be
made of separation on silica gel or Cjg-grafted silica
gel, eluting with mixtures such as chlorinated
solvents/alcohol. The above compounds of formula (I)
also comprise those in which one or more hydrogen,

carbon or halogen atoms, in particular chlorine or

be

~-HYCC\H (IV) R Xin
fined f I t h ti f
sodiumhydro'SfoJCPE:Q-"?%P[’e th%§ %8§ﬁc%gé§£%%t?g[wg %%?8¥u%§ﬁaggﬁ%grg$2rgbly,
hi | ei
L & o e LR SIEL LU a6h-LbeSRLNERbp ot 0T ner ol 1 o



action of a Vilsneier conplex. Use is nade, for exa

¢chl oronet hyl ene) di met hyl ammoni um chl ori de, a conne?gi:i Sglsneier conpl ex
or of a Vilsneier conplex obtained froma disubstituted formam de 20 ’
combi ned wi th oxalyl chloride, phosphorus oxychloride or phosgene. The
process is generally perforned in a 22 chlorinated sol vent or ah et her at
a tenperature of between -20C and 40C. Vil snmei er conpl ex obtained from

di met hyl f or mam de and oxalyl chloride i'n a solvent such as dichl oronet hane
or 1,2-di methoxyethane at 5 tenperatures of between -10C and 10C is used
nore particularly. For this type of reaction, reference may be made, for

exanpl e, tofigg%g{g fgg%ﬁé( Qavjegz%er?%l% apck Angess r Chem | nt ernat .

Ed. 1963, 2, acet ophenones (V) are known or prepared

according tg én had, ; : :
t! 1ds,1SHeN 8%t hasansies of i betlumno GazarbGhi-ind . | t al .
1949, 79, 45@-&%3%% J. im l[bchem Soc. 1947, 69, 1651-1652. Scheme 2

illustrates . .
skl *é@‘i%du%%%go%rmseW@ ddwrib tonpesed rudigs,
Z:Fr,l CR = $ g%%HI OXY ~~~C-CH 0 OXY -CH3 E;FE?XP(¢§$ ?SEFNE g
- N C'CHBOQ %e&g%blism or pharmacokinetics, in biochemical tests

5 as receptor ligands.
The functional groups which may be present in the
molecule of the compounds of formula (I) and in the
reaction intermediates can be protected, either in
permanent form or in temporary form, with protecting

10 groups which ensure an unequivocal synthesis of the
expected compounds. The protection and deprotection
reactions are carried out according 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 Synthesis, Greene T.W. and Wuts
P.G.M., ed. John Wiley and Sons, 1991 and in Protecting
Groups, Kocienski P.J., 1994, Georg Thieme Verlag.

20 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.



(V) YRI ~1 ~CGCB OX (V) ORQZ In Schenme 2, X, Y and Rl are as defined
for (1) , Cy is as defined above for (1'), Z represents a bronmine or 5

i odine atomor OIf, R represents a hydrogen atom or an al kyl or aryl group
and P represents a protecting group for the ketone function such as a

met hyl . i ' 24 The conmpounds (V) can be obtained directly fromthe
conpounds (Vva) by the action of the borpn conpound RIB(OR)2 (2) as
described for the conversion from(la) to (I). The ketone function of the
conmpound (Va) can also 5 be protected conventionally, for exanple by the
action of a trialkyl orthoformate in the corresponding al cohol in the
presence of Ansalsidcsuch aseppratehtethesahphoni dsaeildo Bhercamseund (Vp) is
t hus obtained, which is reacted Cy '-0O 10 with the ketone under the
condi ti ons descrpbedafdngt heecoomppanda bfofofmalat dI)l,' ). The ketone
function is deprotected by hydrolysis in acidic nediumto give the conpound
(V). The sathkrxanpouhded\Vidh tkathen reduced under the nmild conditions
described for 15 the conversion of (1') to (l1). In certain cases, for
exanpl e when Rl when esseperrasanigi aethytcyerodexyl or 4-tetrahydropyranyl
group, the intermedi ate conpound of forpula: [[ CH3 (VI) O 20 jn which X =
0 or -C (THH 2Hdirbe ibried, LuhdceWiFhgr9ectapied SpFRgE P08t i on of

the ketone function and hydrogenation, for exanple in the presence of
pal 1 adi um oP ST PR PLROREY FBHP OUEBLEg ERER BrecPEBN 16T 1t ho ket one
function, the desijred conpound (V). 25

R; C=CH (n

X
in which R;, X and Y are as defined for (I), the
formaldehyde and the amine (1) HNR2R3, R; and R3 being as

10 defined for (I):

b) or, a Suzuki coupling is carried out between the
compound of formula:

Y

R

— /S 2
z C=C—(CH )N (Ia)

R
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
trifluoromethanesulphonate (OTf) group and a boron
derivative (2) of formula R;-B(OR), 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 cycloheptyl, 4-



The conmpounds (V) in which X and/or Y is other than hydrogen can be
obtained fromthe conmpounds (V) in which X =Y = H by nethods known to
those skilled in 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
alumniumtrichloride, in a chlorinatedlSol vent such as dichl oronet hane,
preferably at OC. IO The conpounds (Va) are commercially avail able or can
be prepared according to nethods known to those skilled in the art. For
exanpl e, when Z represents a triflate, the conpound (Va) can be prepared as
shown i n SCHENME@hYAdBoSOHAINVEL 3 &rtetreRgdrpLd iopArgnylCcor 'adamgnigH ~Tf O ~
\' GCH3 CH30 X X O X (MII) (M1) ( Va) In Scheme 3, X and Y are as defined
for (1). ThEDWRompIMMRLING |15 GrRELEBANEHE BRILYe&Tai ARt Prddpar ed
conventionally. i 26 Accordin% to another of its aspects, a squect of
the present ithvBntGré i SRFRPICERE BBnpBLARS 6F PSRN @t piR /the
CGC(CHz) ~ Netdd B)R &itreybbeliXg Yo By pra@deBBe@rBya'ad for (1)
and Z represents a bromne or iodine atomor OIf. These conpounds are novel

d itut i nt di in th t hesi f. th d ). Th
present Frvanl IGF 485 SEISIGE £ PASr oELd Por 16 progerERg e

derlvat|v¢s<§J ouxgﬁﬂﬁft€§%ﬁ§¥%J n that: - either, when n = ;, a Manni ch .
reaction is carried ou etween’ t he phenyl acetyl ene derivative of formula:

Y
y
R
_ 7 2
Cy > O C=C—(CH)—N_ * ()
HO R
X

in which X, ¥, n, R, and R3 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 the

amine of formula:

R
_ 7 2
H—C:C—(CHZ)rN\ (4)

R

3
15 in which n, R; and R3; are as defined for (I), and the

compound of formula
Y

2 ()

-

X
in which R;, X and Y are as defined for (I) and 2
represents a bromine or iodine atom or a

20 trifluoromethylsulphonate (triflate or OTf) group;



z ~~CCH(lla) X15 in which X and Y are as defined for (1) and Z
represents a bronmine or iodine atomor OIf, formal dehyde and the anine ( 1
) H~R2R3 ; - or, a coupling reaction is carried out between the am ne of
formumla: Rz HCGCG(CHZ)~ N\ R20 a 27 in which R2, R3 and n are as
defined for (1), and the derivative of formula: Y (111la) X in which X and Y
are as defined for (1), Z represents a3 bromne or iodine atomor a
triflate and Z' represents a bronmine or 1odine atomif Z represents a
triflate, otherwise Z' represents a triflate, in the presence of a

pal | adi um catal yst, one or nore tertiary am nes and optionally |ithium
chloride. 1Q)TQ%eMHW“ﬂ§bﬂé§EHﬂé”h!itﬂéﬁﬁifﬁkéﬁﬁ,U@dﬁgd£B§?§§HEoﬁond't'Ons
as those described for the conversion from{IIl) to (1) . Sonogashira
reaction dessriched ifQr dute GAWH imt@nit hey&odponnss (h! theand (4) is used
for the coupling 15 between the conpounds (I1lla) and (4). Wien Z represents

a triflate ppdsénceepfessiilohd ] Nef ddommslime at pnint WRiphogess is
performed in the absence of lithiumchloride. On the other hand, when Z

represents mepresenesolan ediensy laremanih' -C=apr esentsrdetrtdl ate, 20 the
process is perfornmed in the presence of |ithiumchloride. The use of
l'ithium&hl predersakés ethydesiilyl edmpaindctIt hien coupl fogmreéicti on. The
propargyl amines (4) (in the case where n = 1) are prepared conventionally,
for exanpl enhstordi Ag tde Z28nTet dtfadiresrs Leax .thigshydooganyties79- 1682
starting with the am ne él) HNRZR3 and 3- bronmopropyne by the action of

pot assi um chf b6AAEESAnCHEeANithE IPEeReNEs shpet dtafrel ofd bt ¥ebn©B0€ and
80C. 5 The conpounds (.I111) in which Z = OIf are conventional ly obtai ned
fromthe co?tREPBARAIAGCAREShEPs PEeRadmiiig eFhy enic coqponsg &I)

in Z form, 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 represents a -CH;-CH;- group, a hydrogenation
is carried out on compound (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 polar solvent such as
1,2-dimethoxyethane or 1,4-dioxane. A catalyst can be
20 used to facilitate the condensation reaction, for
example a metal salt such as copper II chloride or
copper III chloride.
In step lb of the process, the Suzuki coupling is
preferably carried out between a compound (Ia) in which
25 Z represents OTf and the boron derivative (2) of

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



in which X, Y and R1L are as defined for (1), by the action of

trifl uoronmet hanesul phoni ¢ anhydride (triflic 10 anhydride) in pyridine. The

al cohols (I X) are thensel ves obtained fromthe conpounds of fornula: Y

('Xa) X in which Z" represents a bromne or iodine atom 15 according to

t he net hods descri bed previously for the conversion from(la) to (l) or

from(va) to (V) . The conpounds (I1Xa) mre comercially avail able or

prepared according to techniques that are well known to those skilled in

the art. 20 The conpound (lIla) is prepared fromthe chl oroacrol ein of

f or mul a: 29 C~ CHY CC ~H (Iva) Z X daps laquelle X and Y are as

defined for gigsamcke Zof eprieseaf ssachr am aékal ii oditead atromldealdife- which is

itself obtained fromthe acetophenone of formula: Y Z ~1 \ CGCH3 (vVa) X O

5 in which XaxlametZzbhreyvdsodedénedadbovedes, Phvsphadesoradi ng to the

met hods described for the conversion from(lV) to (Il1) and from (V) to (I1V)
The conpowraberairdi Mprre Paetiavéarlvnrhaes sdhde rdes®hBEebicscheni cal

and phar nmacol ogi cal studies. The conpounds of fornula (I) and the

phar maceut i 43U RN saThs, rA§aEAPBs 18n§aga11Rs €31T HéY 6% bi nd

specifically to the sigma receptors, in particular to those of the

peri pheral mRHSERARCSE eénMelfab kubahYatk t RersPEREPZ 1R COPHRTer £1MThe

affinity for the sigm-1 receptors.was studied in vitro on guinea pig brain

menbr anes usifg F3% -6Qéﬁ¥#33é?%? L8, CakRo¥aiFng SE6 "DESHaven- Hudki ns et

al . ZTe Sqignce 903, 53, 41.do. (rl:pentazaeln Bde-A0.5pRa Gl 1 to

halide such as lithium chloride acting as co-catalyst.
The process 1s 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 optionally
with a portion of alcohol such as ethanol.
Suzuki coupling has been studied in many publications

15 such as, for example, Synth. Commun. 1981, 11 (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 action,

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 on 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



brain nmenbrane fragnent is prepared according to the 30 usual net hods.
The menbrane preparation (0.3 ng of protein /m) is incubated for 150
mnutes at 37C in the presence of 0.5 nM[3H]-(+)-pentazocin. The
nonspecific binding is determned in the presence of 10 uM5
(+)-pentazocin. The nenbranes are then filtered and rinsed 3 tinmes. The
filtered material is analysed to determigie the fraction of [3H]-pentazocin
specifically bound. Under these conditions, the conpounds of the invention,
exanpl es of which follow, have |ICSO val ues of 10 between 0.1 nM and 100 nM
The capacity of the conpounds according to the invention to interact with

t he sigma- 2 483cepdt or R0 Y@s Tiest edduat vohr ofonIt hetbat(Igpliseraraiiacanes usi ng
[3H DTG as |igand, according to R Paul et al. Journal of 15

Neur oi munolcagy W8l £2ledBB3vd 92ondheinerbr fine prepagilat icocortimg) is
incubated wwth 2 nM[3H] -DTG for 90 m nutes at 2CC. The anmount of

non- speci fi ¢hithd mptiodsieser deed ninhBeprabedeenef 12@SuMIBTG or

hal operidol. The nenbranes are filtered and washed 20 tw ce, and the
filtered matldi0idad-L1D &hdry Sk tacHeder of nehi psohndusthotl sidigreprad
specifically bound. The conpounds according to the invention have a sigma-2
acti vi ty Sof Sékiwderdi B4 drid HobiRere @ dcetIRALESASSIGRISTAEESEMi ng to
the invention were alsQ | tested in tests of im-unosuppressant activity
present ed b&CNES- G%dcgbtaossé?'ﬁ?fé];O’S‘EBe%}Pﬁln‘EPSfa%OUS?aBﬁe& from Sigma 5
Chem cal Co (St Louis, PLO. The SEB. contajns |ess than Q.000290 of
endot oxi n ( FFERRIISHE AHodhFSR T Rat 211 e51C BPOBF 6HGEL CTVAIRSY sOFI | ~, WD)
These nol ecul re .dj I i phat ffer ;sal ution; the
conpounds a%&gr% ?‘r?gls)()eﬁti'ﬁéo\g;;ﬂ:vﬂe&nt%tﬁf%?eggi kg%%?%‘/éa?#ngglfoggo tion

cont ai ni ng ?gnggp%@%lrg Ch/a ween t%P and ggp%g\ﬁt SE- S'b%%{]pn m ce used are 6-

t 0~8- week- o m ce ‘obtal ned fromthe arl es River breeding

stock (fpange) rand Bnwesk«@ df emmle & 78L{§ and B6D2F1 mice obtained 15
fromthe TFFA CREDO bre ding stock (Domai ne des Oncins, BP 0109, 69592

L' Arbres. e @adexepFranes) theyiphddus det@idn dahpODaG 5181 earaied Buected with
t he conpounds or the solvent alone, intraperitoneally 30 m nutes before the
LPS (10 ~g/ tmuseei preavereuslty)a qralZhdiwh | yadabest, beher er Boeed sanpl es

are taken by retro orbital or cardiac punc~ure, 1 hour 30 mnutes after the
i nj ecti on ofekPSar¥~emdaspsl es:darptdanmtal fygeititandnt beleerdm.i 8 t aken.
The~serumis stored at -80C before analysts. The TNF-0 andl | L-10 contents
are determ gegpound (III) in which Z represents a triflate will
15 preferably be used, and the process will be carried out
in the presence of a palladium catalyst such as
tetrakis (triphenylphosphine)palladium or
dichlorobis (triphenylphosphine)palladium and optionally
a co-catalyst such as copper iodide. When Z represents
20 a triflate, lithium chloride will alsc 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, 1109-1118 ;

Syn. Lett. 1995, 1115-1116 and Synthesis, 1987, 981.



25 with the aid of the ELIS$A kit (Genzyne, Canbridge). The 32 tests are
carried out according to the instructions featured on the notice ~or use.
Toxi n shock: the conpounlds are adnministered intraperitoneally to 10 .
animals. 30 mnutes later, SEB 5 (Staphyl ococcus enterotpxin B, Sigma St.
Louis, MD is admnistered at a rate 4f 20 ug/ nouse intravenously, and
D-gal actosam ne is ~ldmnistered (20 nghigouse, intraperitcneally). Death is
observed 48 hours later. 10 GVH (G aft-Versus-Host) disease: the test
conpounds or the solvent alone (as cpntrol) are injected into femal e B6D2F1
(H2b x H2d) m ce zntraperitoneally. 4 hours later, they are injected with
7.5 x 10' C578BLp8epH2ZP) tireusemppluaers ndnonuc|warcic | sepoesentsate the GVH.
All 15 the animals are sacrificed one week after the graft and the increase
in the wei ghtCBEClhebrogpl éanZ éausied the Gwdrdasnedsisur eds Igemvea ¥y | owi ng
index is calculated: | - weight of the weight of the spleen spleen weight
of the /wei ghRr&tefheusniiraltDgnPFgISeTIRE A dreen@rand el Batabl | ows:
PS = lexp - 1 x 100 Icontr - 1 with PS._. percentage of spl enonegal y. 33

Measurenent SR FRhESF EBI B SPEPPFErativGh aCela i FhsC2HF Epr epar ed
Cour de of% a SHOPRShS pBEGRRLCSABCRSERRMPEE Gt NATEY SUHTe S sti 1| ed
wat er. The renmajni ng. cel 3 ( hg it% QI od . cel.ls) ar ¢ washe Ic'ce W th
e cul t ur e ST ORTORBE | FRe0H0 oA CATAG Y28 nedh A mct Tt SP I b e cal 1
cerum 2 Lol g pe ATLSERAMT PUNIALE, A pdenie i, 100
The cell viabiddg¥iic solvent. To prepare the compounds (I) in E
form, the metal hydride preferably used is
10 diisobutylaluminium hydride (DIBALH) in an inert
solvent such as toluene.
To prepare the compounds (I) in which A represents a
—CH,~CH— group, the hydrogenation is generally carried
out in an alcohol, for example ethanol, in the presence
15 of a catalyst such as platinum oxide or, preferably,
palladium on charcoal.
For the techniques for reducing the alkenes and alkynes
used above, reference may be made to "Catalytic
Hydrogenation. Techniques and Applications in Organic
20 Chemistry", Robert L. Augustine, 1965, Marcel Dekker,
Inc. New York.
The general process for preparing the compounds (I) in
which A represents an acetylene group —C=C-— is

described in Scheme 1 below

25



determ ned using the trypan blue technique, always exceeds 950 by this
preparation nmethod. The spl enocytes, at a concentration of 6 x 106
cells/m, are cultured with the test products, in flat-bottonmed 15 96-wel |
pl ates (Fal con, Becton Dickinson, Lincoln Park, NJ) in the presence of 2
ug/mM of SEB. Four wells are prepared for each concentration of test
products. The incubation is carried ougpat 37Cin a cell culture incubator
(at nosphere: 950 air + 50 C02) for 4 days. 2 20 uC of tritiated thym dine
(Amersham Les U lis, France) are then added to each culture well. Four
hours later, the cells are recovergdHBmEal gl ass fibre filter (Filtermat A,
wal | ac, Turku, F&alggﬂ) usi ng a skatron (PharmacreUTKB, Piscataway, NJ).
The radi oactivity % I'ncor porated and bound on tnﬁiu lter is measured in a
34 suitable liqufirF&cintillation counter (Betaplate, Pharnmacia LKB) . The

conmpounds accordifg to the invention thus shol aosuppr essant activity
v OB

according to thefesults 5 observed during thes he@:ﬁ@h agﬁjaal <o

behavi oural tes A oppounds accordiﬁg i & inventio
« né;%ﬁ%fraﬁapacity t o i nhi bi e proliferation of

underwent t
tunmour cells and cer cells. 10 Measurenment of the proliferation of

MDA/ MB231 cel ls (Ror noge- i ndependant breast cancer) The MDA/ MB231 cell s
are maintained in é_wzroz E successi ve passages in gedi um (G bco
Laboratories, Ga sl and, NY) containing | oo heat}-i nactivated foetal calf
serum 1mM 15 sodijum pysuvate, 100 U /m penicilling and 100 ug/ m of

streptomycin. For |tgproliferation neasurenent, the cells, at a
concentration of x 105/ ml, are cultured with thetest products in RPM
1640 nmedi um cont ai)ni ng 10~g/ M of 20 bovine i nsuli gma) and | Qug/mil of

apotransferrin (\Gigna), inflqﬁ;g?@t d 96-wg cEatcomn Bagt oh
Di cki nson, Ligealn-Bask M) pé)zf,(g)ﬁ s are preéparefl for Sach N

concentration of the roducts. The inc ionjis carri@d out at Bwcin
a cell culture 25 incubator spher e~ _5(%1 air + 5% CQz) for 4 days. 2
uG of tritiated t‘hym’ di ne (Aners ah Le< TFT s, M5 France) are then

D

added to each cultjure well. Twentyfour ho®s later,} the cells are detached
usi ng trypsi nEDTA|(G bco) and recgvered on a glass {fibre filter (Filternmat
A, Wil lac, Turku, |Finland) usin skatron 5 (Pharnaci a LKB, Piscataway,

NJ). The radi oact ijvHr¢SGmcE&Halht ed and bound on tHe M iter is measured in
a suitable liquidijsci nti(l4 ation cyunter (Betaplate,| Pharmacia LKB). 3 - The
conmpounds of the ilnventi'oh al so underwent tests 10 |denonstrating their

val ue in the cardilovascul ar field.

Y Y
R z () z Z  (lila)
]
X X
ROUTED
ROUTE C

In Scheme 1, A = —C=C-— , and X, Y, n, Ri, Rz and R3 are
as defined for (I), R represents a hydrogen atom or an
5 alkyl or aryl group, Z represents a bromine or iodine
atom or a triflate and Z' represents a triflate when 2

represents a bromirne or iodine, or else Z' represents a



The antiarrhythm c effects of the conmpounds according to the invention were
tésted'on reinfusion arrhythmas in anaesthetized rats. The experi nment was
performed on 15 nal e Sprague Dawl ey rats under normal tension, weighing
from 250 to 300 g. These aninals are obtained fromthe | FFA CREDO breedi ng
stock. The aninmals are kept under standard | aboratory conditions and fed
with standard food: A04 (UAR). Water i§”§upplied ad libitum 20 The

occl usion and reinfusion technique used’in this study corresponds to the
nmet hods descri bed by Manning et al. (Crc. Res. 1984, 55, 545-548) and Kane
et al. (Br. J. Pharmacol. 1984, 82, 349-357), slightly nodified. 25 The

ani mal s wer g apaest hat 1206 ya the pent eRar bhbal+80ebUd R RIZORQN icgn of 60
ng/ kg i ntraperitoneally, 36 tracheotom zed and ventilated wth anbi ent
air (Harwar ¢ neesRigstitiients catded ey ' (PE1OheWasuphaeed rel dthe ugul ar vein
for the intravenous injection of the test products. Hypoderm c needl es were
pl aced on thededWed HEOE d #iEl ave naéthOleachedetihbetloact rocar di ogram
(ECG, wusually DIl (could ES1000 or on an Astroned 7400 pol ygraph). After
perform ng 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 ehdsCofiptliemct hildad iar eolpasseeld t by otgha mphastinc bashe, madiicm is

pl aced on the surface of the heart, just above the coronary artery. The
coronary ar pér yheashdogiosde Igirexef t fagnalaensi on on the ends of the
thread for 5 m nutes, and reinOQsion was carried out by 15 relaxing the
tension. The tenperature of t heVanigal was control | ed and maintai ned at 37C
by nmeans of a honeothermal'\ covef. For the intravenous-route study, the
products were dissolyed i pCa&pgxture of 750 PEG 400/distilled water 20 and
injected 5 mnutes £ Iigafing the art hy. The products were injected
in a volunme of 0.1 )d D g of t. The contfol group received this
solvent. For thepgfa Qut e study, the products were suspended in 0.6%

net hyl cel | ul ose and adnfnistered to the 25 conscious animal by gavage, 120

m nutes before ligating,the caoronary artery. The. products were adm nistered
in 37 a vb?uﬁelgﬁ %’n%/f@g gﬂo?rFaF§ F% 165%?#%'rg up Q%%é?@%%f%his
vehi cle. The f owi rr.hy P S y ri t
e ueion B PR HERAG P YL AL B BYsBER Len B
10 tetrahydrofuran or, preferably, 1,4-dioxane, at the

reflux temperature of the solvent.
The chloroacrolein (IV) is prepared from the

acetophenone of formula:
Y

R C—CH;  (v)

|

|
X 0

[y

15 in which X, Y and R; are as defined for (I), by the
action of a Vilsmeier complex. Use is made, for
example, of (chloromethylene)dimethylammonium chloride,
a commercial Vilsmeier complex, or of a Vilsmeier
complex obtained from a disubstituted formamide

20 combined with oxalyl chloride, phosphorus oxychloride

or phosgene. The process is generally performed in a



5,according to the Lanbeth Conventions (Cardiovasc. Res., 1988, 22,

447-455): - ventricul ar 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 are expressed as a
percentage of animals exhibiting the event (frequency). 15 The aninmals were
divided into groups of 4 to 10 aninals. Each animal received only one dose
of product. Both intravenously and orally, the products protect the ani nal
agai nst reinfusion arrhythm as by reducing or elimnating the nortality and
frequency ofchherVikste@0sbBlreheér oor en eehtai atprodeatcs magdiree fnd/ or
elimnate the frequency of the VIs and the VESs, when they are adm ni stered
i ntravenousllyetWéeni n20f Ceandt 46 CCYR ¥Dbsmarnelye coeypdest ratted ned i n 25
vitro netabolism studies on human hepatic mcrosomal fractions. The concept
nmost conmonl §remedinethnhfornppade ggdopxehwleshyowile iitns aspedivieing

i nhibitor: quinidine used at 20 tines its Ki_value, the Kl being the

absol ut e valiechfas hdi¢ahpbPPEbR2BBNSE aht 2o 1ER tREKYREDGENGthl e Wit h
respect to an enzyne. 5 Various nodels pake it _pgssible to denonstrate, in
a specifiQ:rﬁﬁ@ﬂﬁﬁ?%u¥%%c?foﬁ?tVﬁ@“iﬁ%elgeﬁﬁﬁtlgchVP 56 ROEE i s possi bl e
to use human_ hepatic nmjcrosomal fractions which contain all of the human
hepatic 10 iR%f ?&9?%%%bated in the presence of oxidoreduction co-factor

( NADPH) and§r1tgf.aq§ence %ér resence of %uinidine at 20 %jnez its Ki

val ue with régbec % 0P 26~ “Fh laebr53£ LPHChel'88oPFz B8 61 66%erved in

t he presenc gui ni di y as i i t iknhi hi ti on of CYP
2D6 isofornﬁ”%%ﬁ%é%ﬁg%?ﬁg'i §g§bs§§%[e%gﬁvg%sghggggﬁna?ﬁg %é?abolic

pat hways) staydjff. chdW CrasoaBlafraghi onsspreparggd_bgom transfected cells

whi ch express only one isoform of human
10 The acetophenones (V) are known or prepared according

to known methods such as those described in Gazz. Chim.
Ital. 1949, 79, 453-457 and J. Am. Chem. Soc. 1947, 69,
1651~-1652.

Scheme 2 illustrates the methods used to prepare the

15 compounds (V).



20 cytochrome P-450 (CGENTEST Ccrp.) can also be used. - Human hepat ocytes
isn pri-mary cul ture which are capable of carrying out phase |I and |

met abol i ¢ reactions can also be used. In this case, the incubations are
performed kinetically over 24 hours 25 in the presence and absence of

qui nidine, a powerful and specific inhibitor of CYP 2D6. it , 39

Ref erence may be made to J. Pharm Exp23Ther. 1996, 277, 321-332. The
conmpounds according to the invention were 5 particularly studied as
follows: - The said conpound is incubated with human hepatic m crosom
fracti ons and NADPH (oxi doreduction co factor) as well as in the presence
or absence BCHBMEnRdi ne. The degree of inhibition of the 10 netabolization

observed in the pnks@gg%:gzzquinidine reflects the involvenment of CYP 2D6
in the netabolizatRon, o sai d conpound. This approach can be used when

t he netabolization onj hepatic microsomal fractions is of a sufficient 15
anplitude (i.e. gregtenthan or equal to |00 of the anobunt of starting
substrate). - Wz e ﬁhuﬁﬂhatidNabf t he sai d conpound on hepatic

m crosones is too shetd/ foobe able to quantify an inhibition with

preci sion, or when 20xadgitional verifications are necessary, additional,

nore i n-depth studi es on|human hepatocytes in primary culture are perforned
ki netically over 24 kour%. The degree of involvenent of CYP 2D6 in the

overal | hepatic net ization is then reveal ed by

2 -C—CH, (Vp)

77
X p P

Y
0o
Y X
(Va)
@S gon w
OH 3

X
\\\\\\ R,-B(OR),
Y
R c—CH,
1 I
X
\2

In Scheme 2, X, Y and R; are as defined for (I), Cy 1is
as defined above for (I'), 2 represents a bromine or

5 iodine atom or OTf, 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.



25 the decrease in the intrinsic clearance of the said 40 conpound,

possi bly observed in the presence of quinidine. - The results obtained show
that the conpounds according to the invention have a | ow degree of 5

met abol i zation and/or little involvenment of CYP 2D6 in the oxidation
process. No sign of toxicity is observed with these conpounds at the

phar macol ogi cal |y active doses and theig4a toxicity is thus conpatible with
their use as nedicinal 10 products. The conpounds of the present invention
are particularly advantageous and nay be used advant ageously as mnedi ci nal
products especially for treating conditions 15 in which it is desirable to
reduce the Theurcdmggiwads ati) vidly, bancdbbdsnedoddrecohy dssocitaeed with

i nfl ammat ory di sorders. Mention may be made, as nonlimting guide, of:
condi ti ons worpcautds niilme onponemtsicucht ashefbpreragpmpounkdemat oi d
arthritis, 20 lupus erythematosus, conditions caused by denyelinization,
for instancB (PRI fRe S6l dessirdbec diaT Shf e r st Opi Ererer ) t19,

di abet es or graft rejection reactjons, graft-versus-host reaction, organ

transpl ant déndi Thenhena TETattv ety e of AfRRengs (Ygei £rg, als
uveoreti ith%, Beh~et' s di sease,,

i fib
di seases? p nﬁﬁgﬁFCt%ﬁ.qQﬂ%ﬁﬁﬁ%ﬁﬁéeii?g $£?g%§@P?%thEFB§:§?%E
| | itis,. t.ai dylarth t hi h t i d
Osteoart i BRse saielibh bR R T g TS, SPr shoBH LS RorIEs
di sease, 5 septiC §9QGK,SERd GAET & 4 BNAO) 04 Npgheck. adult

toluenesulphonic acid.

30 O

i
ggxlitis,

, Paget's

The compound (Vp) is thus obtained, which is reacted

10 with the ketone C:::>==O 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') 1is
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:

C—CH Vi
0

20 in which X = O or -C(CH3)2 may be formed, which will
give, after prior protection of the ketone function and
hydrogenation, for example in the presence of palladium
on charcoal in methanol, followed by deprotection of

the ketone function, the desired compound (V).



respiratory distress syndrone, silicosis, asbestosis, pulnonary

sarcoi dosis, ulcerative colitis, amyotrophic lateral sclerosis, Al zheimer's
di sease, Parkinson's disease, dissem nated | upus erythematosus,
haemodynam ¢ 10 shock, ischaem c pathol ogi es (nyocardi al infarction,
nyocardi al ischaem a, coronary vasospasm angina pectoris, cardiac

i nsufficiency, heart attack), postischag ic reinfusion attacks, malari a,
nycobacterial infections, neningitis, | g}osy, viral infections (HYV, 15
cytonegal ovirus, herpesvirus), AIDS-rel ated opportuni st infections,

tubercul osis, psoriasis, atopic dermatitis and contact dermatitis, cachexia

and radi ati opEelahpdudargs; Theusgupoundsaeording dgdbechayention can

al so be 20 use erapy i1 n any pathol ogical process ich entails the

prol i ferati ofyQtobUPlanCEE! 8htdlheaCerlolilld TRIRid S Aty pe; i t her

hor none-sensitive or hornone-insensitive. Mre specifically, clinical

appl i cati ons,foenWai shyt bequge QREthBege kERIROWHIS HIe 2% PEL &AVisaged
ccnprise conditions resulting froma proliferation of tunour cells, in
particular ¢4 gttobkastepasplasuyabhaxt emy.od WRhmssenyel Hmas,

mel anonmas, | eukaem a, carcinomas of the colon, and col orectal, epithelial,
hepati c, Pulsbhharyne nabvm) ychowat haniopandr edld Grdiadidernworlprosiat e
carcinomas. 5 The compounds according to the invention may thus be used
advant ageoustyrasedreditTibrl tipeocdatisni nifegdedtus conttratirtehelpridie f erati on
of tunour ce p s, in particular as antitunour agents or anticancer agents.
They may al serégensedof e thewtar drbddaspakede riaidlw alvmsriniign particul arly for
treating heart rate disorders. The conpounds according to the invention may
al so be ver ytadairai@ousit o? @hé@rlﬁéﬁﬁdpﬁmlé’@fitvé%gliaﬁ ty as well as
their activity on apoptosis. The use of the gonpounds according to the

i nvention t dAF iRt eonkeF ¢ fRaPA¥netoNe& -above, as well as for the
preparation of medicinal products intended.tQ. treat the said conditions,

forms antq ntBYr ORI GE YR i%@%n??@ﬁ?rﬂlégﬁjye@t"ao‘# He<éft B%vention
is thus al so 20 pharmaceutical conpositi.ons_containing _a conpound accordi ng
to the invedtion o éaacp Oa]%é = ca‘??bogéczﬁtoggl 30551}%,sesoqi/n%olee%rlrhydr ate
t hereof , an i,abl e excipients. The said excipients are chosen according
to the 25 pharmaceutical formand the desired node of adm nistration. 43

I'n the phar mRaeW,Lf1£0NRAS th ORSp AL sEABsPReEeAlr 1iaReeNtdN Sp Al
subl i ngual , subcut aneous, intramuscular, intravenous, topical,

i ntratracheatya)i HarANRS @ redd B des NEhowheghakcarMenta:aocul ar 5

adm ni stration, the active principles of formula (I) above, or the possible
salts, ga vates or hydrates thereof, can be admnistered in unit

adm nistration fornms, mxed with conventional pharmaceutical supports, to
ani mal s and SGERME Fei ngs for the prophylaxis or 10 treatnment of the above
di sorders or condjti on8—fheCtpproprivate unit forms of admiynistration

conprise oral routgsfigorns guch as tabhe{s, gel capfs(yl es, ppveers, granules
and oral solutio suspensigy ' nguaty huECato | @ egh, and
i ntranasal admi At i il fl |$ :

CH,O X X o]

(Vi) (Vi) (Va)

In Scheme 3, X and Y are as defined for (I). The
20 compounds (VIII) are commercially available or prepared

conventionally.



15 fornms, subcutaneous, intramuscular or intravenous adm nistration forns
and rec¢tal administration fornms. For topical application, the conmpounds
according to the invention can be used in creans, ointnents, |otions 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 weight and per day. Each unit; dose can contain from 10 ng to 300
ng, 25 preferably from25 ng to 75 ng, of active ingredients in conbination
wi th a pharnmaceutical support. This unit 44 dose can be adm nistered 1 to
5 times a day so as to adm nister a daily dosage of from10 ng to 150C ny,
preferably fAcBh i e ahcrHEr: dhenca sabédspnposiiblerti Bt haef or m of
tablets is 5 prepared, the main active ingredient is mxed with a
phar maceut i galeseehti dlndserfiicdh ass g€l $6 | the stafigsbund@cb@s€orpmgaesi um
stearate, talc, gumarabic or the |like. The tablets can be coated with
sucrose, W t{ttaa:cellulosic derivative, or wwth other suitable 10 material s,
or alternatively tthey can be treated sych that they have a prol onged or
del ayed activity4nd such that they %g;ﬁase a predeterm ned anmount of

’ s a

A3

active princj_plé sl yepyAprgparatiggn in gel capsules is obtained by
m xi ng the %% ak % ingrediéntzﬁjth di luent and pouring the m xture
obtai ned into soft, or hard gel capsuleBR. A preparation in the formof a
syrup or elixir or for admnistration ih the formof drops can contain the
active |8orediapt chogether i i g gugetener, RgLorabl v 20 ) calgrie- free
sweet ener’, net Ayl paféaber arhd propyl “par aben as an |sep?|c, s well as a

flavour enhagpetoandsasyitatle die-s Jhe saless disnsss! bhrepgwders or

granul es can contain the active ingredient mxe di spersants, wetting

25 agents OposHSRRAYI AYeA98RES, aSHCBSt1itAR POl It PynEQt hdgre;nas wel |
as wth sweeteners or flavour enhancers. For rectal admnistration, use is

made of supprsi §9htBEsWMRI 6l ahe RIcaRRedM () binders nelting at rectal 5
tenperature, for exanple cocoa butter or polyethyl ene glycols. For

parent eral 2HaEl preseati OAvenseons atade refl AL S HUSPeASs OnNSori Sot oni C
saline solutions or injectable sterile solutions which contain

phar macdbbogprepdying the derivatives (Ia) characterized in that:

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

carried out between the phenylacetylene derivative of

formula:
Y

z C=CH (la)
X

15 in which X and Y are as defined for (I) and Z
represents a bromine or iodine atom or OTf,
formaldehyde and the amine (1) HNRzR;3 ;

- or, a coupling reaction is carried out between

the amine of formula:

R
2

AN
R
20 3

H—C=C—(CH,);"N (4)



10 conpati bl e di spersants and/or wetting agents, for exanple propyl ene
gl'ycol "or butylene glycol. The active principle can also be fornmulated in
the formof mcrocapsules, optionally with one or nore supports or
additives, or alternatively with matrices such as a 15 polyner or a

cycl odextrin (patch, sustained-release forns) . The conpositions of the
present invention can contain, along wisth the products of formula (lI) above
or the pharmaceutically acceptable salts, solvates and 20 hydrates thereof,
ot her active principles which can be used in the treatnent of the
conplaints or conditions indicated above. Thus, a subject of the present

i nvention i siml8lipharpEautindan eerpes tdeofisnednf@t N DY, senereheactive 25
principles in conbination, one of which is a conpound according to the

i nvention. debiThel PREPARRIIONS: and EXAMPLES bel ow il lustrate the

i nvention without,Yhowever, limting it. The nelting points are neasured
according to the ro-kofler technique. 5 The nuclear magnetic resonance
spectra were_acg L di et hyl, sul phoxi de except where 200 MHz, and the
chemical shifts abbrevi ati ons used below are s = singlet ; m=
multiplet ; d 10 Y 4d = quartet. The phenyl group in the conpoum otherw se
mentioned, at are’expressed in ppn1 the following: - doublet ; t = triplet
LS. (R|~ ?A\_WI 11 q’NLCY’( rgent(i(qga%&%/ e ed%)%erFelngefl ow as}__equ:lelsoe ' Y s s R4

1-B t , H: =
B P - %cné’ k“g“{%e 2 S R EE 4 TPRTE AR By beREReRE For. 4
of et hanol , G226 PP el Uaes ul pheni £,2eLdIEALe;99d 19, 9 m of

trinmet hyl ort hotormt e is 2 Burs at roon1tenperéture The
sol ution ispeWsaldzet Wddy sl UEJ:Pf‘lQEePOEﬁs%h'é”bI})é@'é(ﬁ)é'ed%f' n

nmet hanol , and concentrat ed under reduced pressure. The 0il obtained is

tﬁken up i napelanalRifnetdtelal it HeCi Pktabeel SereRBYEd aby nksl hat | on and
t he

optionally lithium chloride.

10 The Mannich reaction is carried out under the same
conditions as those described for the conversion from
(II) to (I).

A Sonogashira reaction described for the coupling of
the compounds (III} and (4) is used for the coupling

15 between the compounds (IIIa) and (4). When Z represents
a triflate and Z' represents a bromine or iodine atom,
the process 1is performed in the absence of lithium
chloride. On the other hand, when Z represents a
bromine or iodine atom and Z' represents a triflate,

20 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 conventionally, for example according to



47 filtrate is evaporated under reduced pressure. Conpound |Vp is purified
by distillation; yield = 96%; b.p. 82 C (at a pressure of 0 . 03 nbar)
PREPARATI ON 2 5 4, 4-Di net hyl cycl ohexanone, conpound 3.1 a)

4, 4- Di et hyl cycl ohex-2-enone I m of concentrated sul phuric acid is added
at roomtenperature to 81 m of but-3-en-2-one and 88 m of

2nmet hyl pr opi onal dehyde in 450 nml of bergzgene, after which 10 the reaction
m xture is refluxed for 13 hours to renove the water by azeotropic
entrainment. After cooling to roomtenperature, the reaction mxture is
washed with saturated agueous sodi um bi carbonate solution and then with
wat er. The digfardhedteselgst drl1 289 oved fhghesi 0hP1568dl pharéiand t he

sol vents are evaporated off under reduced pressure. After distillation,
31.1 g of the tExgde anmighpoundi¥RaRs 36PatedropoproPyPgChyatthe pressure of
22 nmbar). b) 31.1 g of 4, 4-djnethylcycl ohex-2-enone in 100 m of 20 pentane
are hydr ogerfttdd®n P farP it Tl WY C LA PR sk Ur aCEOBLIBEE LEnathé presence of

1.6 g of 5% pal | adium on charcoal . rgg reactggp m xture is filtered and the
sol vents ar &SHPEFGTA f PIMRS" rRidc et Preestre. PREPARATI ON 3 25

4- Brono- 3, 5-di chl or ophepol ,__conpound | Xa.| a) ,

N (30 DRch S SRRy ot G e L 46580 #1219 THy 779 FETHPBCAAHBALHr opwi se
to 100 g of 5di ch] qr oph | ami ne in 3000 m ., of, chlorofor ol | owed by
addi ti on of ° 6%%T%ﬁq%%@iﬁ@%hﬁ%ﬁﬁ%ﬁﬁfné%ﬁgr%%ﬁﬁ?%é%n?gtg?g%Péastirred f or
12 hours at roomienperature. 5 The solvents are evaporated off under
reduced pressur the residue obtained is recrystallized from 1000 m of
et hyl acet ats; C. WBYIN-(4-Brono- 3, 5-di chl orophenyl ) acet ani de 21. 3
m of brom ne di din 82 m of acetic acid are 10 added over 6 hours to
84.86 g of N-(3,5¢dichlorophenyl)acetam de and 34 g of sodium acetate in
420 m of acetic acid. After 12 hours at roomtenperature, the reaction
mxture is hgawBedchok,5vyhauks rat 288CasThHe fSalevieFcs A8 ,evapaitad ed of f under
reduced 15 pressure. The residue obtained is recrystallized from

i sopropanol actipn of224€CE lap rémBrtonmeds H-pth arhil coratyedy] @en ner2602ig of

N- (4- br ono- 3, 5-di chl or ophenyl ) acet am de and 220 g of sodi um hydroxi de (as
an aquedbls s0Bydolide) onh ROrindi®e0 m of ethylene glycol are stirred for 5
hours at 120C and then for 12 hours at roomtenperature. 3000 ml of water
are added, The alxebeési $IK)| eeredhemse loifamiit P Fxo@riled over
magnesi um sul phate and the solvents are evaporated off under reduced
pressure. Z%OWﬂ%uﬁg§i8§ef85FH#ﬁéd is crystallized fromcycl ohexane; mp. -
132C.

z" OH (1Xa)

X
in which 2" 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

of formula:



49 d) 100, g of 4-brono-3, 5-di chl orophenyl ami ne are added with stirring at 5C
to a nmxture of 125 m of water and 90 m of concentrated sul phuric acid.
230 g of crushed ice are added to the reaction m xture, followed 5 by 29 g
of sodiumnitrite in 70 m of water, and the reaction mxture is left
stirring for 15 mnutes. The reaction mxture is added rapidly to a m xture
conposed of 280 ml of concentrated sul ppgric acid and 200 m of water
raised to 160C, and the reaction mxture is left 10 stirring at 160C for 1
hour. The reaction mxture is poured onto a water/crushed ice m xture and
extracted with dichloronethane. The organic phase is dried over magnesium
sul phate and the sob ent sMagre, evaporated of f under reduced pressure. The
resi due obtaineg is IS p_/ifi%d by chronmat ography on a columm of silica
gel, eluting w X %"(%/«1 V) ohexane/ di chl or onet hane m xture. 1H NWR .
10.5 (s, 1H) s, 2H) H" PREPARATI ON 4 20 1-[4-(1-Hydroxy-3,3,5,5
tetranet hyl cy /| ) phenyl ] et hanone, conpound V.1 HBC CH3 (V' .1) : R =~-
; X=Y=H CH3 H3C Ox27.5 mM of a 1.6 Msolution. of n-butyllithiumin
hexane are added dropwi se at -78C to a solution of 10 g of

1bromo- 4- (1,da®s nehhexyethyl hhanzegee( eemrunchad)ed N OO0 dddg of _
tetrahydrofuran. The reaction mxture is 5 stirred for 2 hours at this

t enper at ur e. rp 595 eth £ ONa 0b r6m9Re b rofi 03ided ardretdanEt hy lwycdiwhexanone in
20 m of tetrahydrofuran is added over 20 m nutes and the reaction m xture
is stirred aitsadBEC dotalnbQUEroAf tae weeiopharm ot tfomersd ure, 140 m  of
saturated 10 aqueowus ammoni um chl ori de sol ution are added. The phases are
separated after | ing has taken place, the aqueous phase is extracted

wi th di et hyl cLggani c (gpfses are conbi ned and dried over

magnesi um su%ph nd||t he %ol v its are evaporated of f under 15 reduced
pressure. The oil yobtai@ed is purified by chromatography on a colum of
silica g&l, eluting with a 95/5 (v/v) cycl ohexane/ ethyl acetate m xture;
yield = 88%.; . ~F d35L. e, f oYL N u e d in the sane
way: 20 1-[3‘-(%@%@&’3, -ai%e%h%%:y%dlso%gggﬁ)gghe%%%ﬁt Oglo@ae)c'onpound Vo
2 CH3 CH3  sccording to the methods described for the conversion

from (IV) to (II) and from (V) to (IV).
The compounds according to the invention have undergone

10 biochemical and pharmacological studies. The compounds
of formula (I) and the pharmaceutically acceptable
salts, hydrates and solvates thereof bind specifically
to the sigma receptors, in particular to those of the
peripheral nervous system, also known as the sigma-2

15 receptors.
The affinity for the sigma-l1 receptors was studied in
vitro on guinea pig brain membranes using 3H- (+) -3PPP 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



(V.2 :.R~-=C - . X-Y=Hmp. - 99C 51

1-[ 4- (Hydr oxyadamant an- 2- yl ) phenyl ] et hanone, conpound Vi . 3(V.3 ! R =
Cy _ X=Y=H1IHNW . 7.9 (d, 2H) ; 7.6 (d, 2H) ; 4.8 (s, 1H ; 2.6 5 1.4 (m
18H). 1-[4-(Hydroxy- 44d| met hyl cyclohexyl)phenyl]ethanone compound V' . 4
CH3 (V.4) : R- =C - X=Y=HCH3 mp. - 88C. 10 PREPARATI ON 5

1-[4- (3,3,5,5 Tetranethylcyclohexyl)phqnyl]ethanone conpound V.| (V.1)

R~ ;H3H3J X=Y=H 38.1 m of chlorotrinethylsilane are added over 4S 15

mnutes to a sol ution of 40.45 g of

1-[4- (hydroxy3, 3,5, 5-tetranet hyl cycl ohexyl ) phenyl ] et hanone (conpound V' . 1)
and 56. 21 guwfussiodiddnddxli dené meddrshe oprapaydedua dceBonigt kifl e. Duri ng
the addition, the tenperature is maintai ned between 35C and 40C. After 20
stirring fopr2tedur &m0 id Iﬂcuhm%@@iforlESGndiBQtésnbtoB7éCeﬁhc acid are
added. Next, 29.4 g of finely yomdered zinc are added portionw se
with stirri rll@eamxt@@tenqmmﬁ é)m‘iarram ubél] -The +pedtamdsnr eThexednwi t h
vigorous stirring for 4 hours. After cooling to roomtenperature, the
reacti on nedP@@ifs o Dirgliaw tig igermined in the presence of 10 pM

5 (+)-pentazocin. The membranes are then filtered and
rinsed 3 times. The filtered material is analysed to
determine the fraction of [’H]-pentazocin specifically
bound. Under these conditions, the compounds of the
invention, examples of which follow, have ICso 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 in vitro on the rat spleen membranes using (3H] -
DTG as ligand, according to R. Paul et al. Journal of

15 Neuroimmunology 1994, 52, 183-192. The membrane
preparation (1 ml) is incubated with 2 nM [3H]—DTG for
90 minutes at 20°C. The amount of non-specific binding
is estimated in the presence of 10 uM DTG or
haloperidol. The membranes are filtered and washed

20 twice, and the filtered material is analysed to
determine the amount of [3H]—DTG specifically bound. The
compounds according to the invention have a sigma-2

activity of between 1 nM and 500 nM.



5 Celite and then washed with saturgted aqueous sodi um bi carbonate
solution. The organic phase is concentrated under reduced pressure and the
oil obtained is purified by chromatography on a colum of silica gel,
eluting with a 95/5 (v/v) cycl ohexane/ ethyl acetate m xture; 10 yield = 680
; mp. - 54C. The foll ow ng conpounds are obtained in the sanme way:
1-[4-(3,3-D nethylcyclohexyl)phenylfethﬁpone, conpound V. 2 CH3 CH3
(V.2).R~=; X=Y=H 15 IHNWR . 7. 8 (d, 2H ; 7. 2 (d, 2H) ; 2. 7 (m IH ;
2.5 (s, 3H; 1.8-1.12 (m 8H); 1.0 (s, 3H; 0.9 (s, 3H

1- (4- Adamant an- 2-yl phenyl ) et hanone, | conpound Y.3 (V.3) : R~ _ ~ X =Y =H
20 mp. - 783C- BPARANPdMds according to the invention were also

1-[ 4- (4, 4- D net hyl cycl ohex-1-enyl ) phenyl ] et hanone, conmpound VI.1 53 a)
1-[4- (1, 1- D netesbedtiy | Yerhenyo § - Unricnostppkegshokenatdlvidd8 nl of a 1.6 M
solution of butyllithiumin cycl ohexane are added at -78C to 117 g of

1- br ono- 45 ( 1 predientidrbaslidw] ) benzene in 1100 m of tetrahydrofuran and
the reaction nmixture is stirred at -78C for 2 hours. 66 g of

4, 4- di met hy [PoyélletabearnidissibRdend P9 areopbtainghy drefuSdegmdr e added at
this sane tenperature and the reaction mxture is 10 stirred for 1 hour at
-78C. Thé r &&emied ImGa ursE ilomyar M9sedhy 88BI EPBRABNScEHFeddge. The
organic phase is separated out after settling of the phases has taken
place, it i$-4P0& %0 etAtiatiidul phetebind eReeBBrVERt 4 Yaed eevdSSitat ed of f

under reduced pressure. . T 15 c ound_obtajned is_recrystallized from 500
m of n hexgﬁggrmdﬁ_ctisgféﬁ r 'Olze,g l‘gl?) . C?ll'lese moleculds are

1-14-(1,1-dineth hyl ).ph | j.-4./4di net hyl | oh | i, Q0 m of
G chi or omet RARECTARG 1519 PR o6 tim 15 de- &) 6 B8R0 L6606 of 20
aCEton'tr'lgomggqﬁﬁsa@cE%%HHdg'EgﬂgﬁgeﬁnégﬁEigﬁ are dissolved in a

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

water. '
I
The mice used are 6- to 8-week-old female Balb/C mice

[

|
obtained from the Charlées River breeding stock (France)

and 8-week-o0ld female C57BL/6 and B6D2F1 mice obtained
15 from the IFFA CREDO breeding stock (Domaine des Oncins,
BP 0109, 69592 L’Arbresle Cedex, France).

Cytokine determination: 5 mice are injected with the

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 punciure, 1 hour 30 minutes after
the injection of LPS. TAe samples are centrifuged and
the serum is taken. Thefserum is stored at -80°C before

analysis. The TNr-0 and IL-10 contents are determined

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



reaction, mxture is heated to 30C JOZ m of chlorotrinethylsilane chloride
are added, followed, at 65C, by portionw se addition of a m xture of 300 ni
of acetonitrile and 47 m of acetic acid, and the reaction 25 m xture is
stirred for 12 hours at roomtenperature. The reaction mxture is filtered
and extracted with 54 di chl oromet hane. The residue obtained is purified
by chromat ography on a colum of silicagoxgel, eluting with a 99/ (v/v)

cycl ohexane/ et hyl acetate m xture. PREPA. RATTON 7 5

1-[4- (4, 4- D net hyl cycl ohexyl ) phenyl ] et hanone, conpound V. 4

a)1- (1, 1- D net hoxyet hyl ) - 4- (4, 4-di net hyl cycl ohex- 1enyl ) benzene 36.13 g of
1-[4- (4, 4- dieeithy lag¥clehex-cd 1L enytdpheiyd | ebhenenengeeapetibesvl . 1) in 250
m of methanol are stirred for 12 hours at roomtenperature in the presence
of 0.5 g of fpataxria wenedd ptomnice afod FFSA) and 13nil of
trimethyl-ortho-formate. The solvents are partially evaporated off under
reduced 15 pPressusdock :50Messadatpamadd gooe asdninmidiyeredi de i n net hanol is
added and the solvents are then evaporated off under reduced pressure. The
resi due obt anhedpesitakerldy ite did sopiropls - e3herirpbes hbatekvelEBi s t hen
evaporated off under reduced pressure. 20 b) the conpound obtained in a) in
250 ml 0% méFRaRlY liosowFdiso geta et il He p? B3eAcet of L3uys of M8 pal | adi um
on charcoal. The reaction m xture is filterfd, t he, sol vents are evaporat ed
of f under raduéBdsprEsdupé andaltfe LS ohtaFPeth FsaYaReRS b i n

di chl oronet hane, 25 _The reaction mXxture is stirr for 12 hours in the
presence ofa%?lPégaéﬁﬂtPﬁﬁﬂéq%Ll%tﬂ?@ﬁﬂ%&ﬁﬁ%@%rg? Y/ BUAHBr at ed of f under
reduced pressure and _the residue obtained is purified by chromatography on
a col um ofl%FF?EﬁréEF?eéﬁgypng with a 99/1 (v/v) cycl ohexane/ ethyl acetate
m xture; m =, 60C. P I 1-[3-Chloro-4-(3,3,5,5
tetranethyI@i%F%hggyPgﬁggﬁﬁé?gﬁhggﬁii'%%ﬁ%%Vnd V.5 HBC CH (V.5) : R~ _;
X =335 YsvyH 2 f alddgni.u l.Qrd d,at 0C,
under %%Ba.GVH (GERE IV é931§o%t gt ﬁgﬁ?ég%ﬁg?ﬁgﬁ%?éggflgaed by
addi tion oft1pe 9s8ivdnt4afdnd Jazt loramhhylLye! ahrevd ddhenyd | eihangne
(conmpound V. 1) dissolved in dichlorjonethane. After stirring for 2 hours at
0C, 17.1 mpeb2ehl pr2hex gaz?)( tuiedl . H65raddr Measss By N4t Aeukkqui d state at
-78C) are bubbled into the reaction. After warmng to roomtenperature, a
water/ice nixtewrp tiepdded tajtkeedeadtthoy /6 xt ured. CBN8LY/@s WH2°ng ni xt ure
is extracted with dichl oronet hane, the phases are separated after settling
has t aken 2@ ypsacepleen throongarias gedde it dmigd aheertmgiési udd sul phat e
and concentrated under reduced pressure. The residue is purified on a

col um 16f dihe canyedls eppei fgcrificed one week after the graft and

the increase in the wei?ht of their spleen, caused by
GVH, is measured.

The following index is

calculated: I = weight of the weight of the

spleen spleen

weight of the //weight of the
animal animal

The results are expresse¢d as

follows: PS = Texp - 1 x 100
Icontr - 1

with PS : percentage of splenomegaly.



56 with a 7/3 (v/v) cycl ohexane/di chl oronet hane m xutre;

5t etrarret hyl cycl ohexyl ) phenyl Jet hanone, conpound V. 6 3 (V.6) : R~ _ X= 3-C

64C. The follow ng dichloro conpounds are al so isol ated by
chromat ography: 5 1- [ 3, 5-Dichloro-4- ( 3, 3, 5

=5-C1l 31HNVR 7.9 (s, 1H: 7.8 (s, 1H: 3.9 (m 1H: 2.5 (s, 3H):
(m 2H); 1.2 (m 4H) 1,0 (s, 6H); £9 (s, 10 6H) .
3,6-Dichloro-4-(3,3,5,5 tetramet hyl cycl ohexyl ) phenyl ] et hanone, conpound
3 (V.7 : R _J X-B Cl ; Y=6-C1 3iHNW 7.6 (s, 1H; 7.2 (s, 1H);
(m 1H; 2.6 (s, 153H ; 1 . 5(m 2H) ; 1 .2 (m 4H ; 1 . 1 (s, 6H

. 9 (s, Gdasutererdi g {:lQet'bec@!Lchglé[LQf@Q%Q:rllobﬁd dear1 conpound V. S, the
| o ng comrpounds are 1sol at ed:

3- Chl or o-gudFeds th et hyd cyebphexy! xphagy Bhebhanenfise aieent V. 8 57

10

15

20

25

The red blood cells are first lysed in the course of a
short hypotonic shock carried out with sterile
distilled water. The remaining cells (the white blood
cells) are washed twice with the culture medium (RPMI
1640 containing 2% heat-inactivated foetal calf serum,
2mM L-glutamine, 1mM sodium pyruvate, 100 UI/ml of
penicillin, 100 pg/ml of streptomycin and 15 mM PIPES)
adjusted beforehand to pH 6.6. The cell wviability,
determined using the trypan blue technique, always
exceeds 95% by this preparation method.

The splenocytes, at a concentration of 6 x 10° cells/ml,
are cultured with the test products, in flat-bottomed
96-well plates (Falcon, Becton Dickinson, Lincoln Park,
NJ) in the presence of 2 ng/ml of SEB. Four wells are
prepared for each concentration of test products. The
incubation is carried out at 37°C in a cell culture
incubator (atmosphere: 95% air + 5% CO;) for 4 days. 2
nCi 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 filter
(Filtermat A, Wallac, Turku, Finland) using a skatron
(Pharmacia LKB, Piscataway, NJ). The radicactivity

incorporated and bound on the filter is measured in a

yield = 740, mp.



H3C CH3 (V.8) : R~ _; X = 3C;Y—H1HNNR79(1H s) ; 7. 8 (d, 1H
7 . 4 (d, 1H ; &].(m 1H ; 2. 5(s, 3H ; 1. 81 . 1 (m 84 ; 0. 9
(s, 3H) ; 0. 8 (s, 3H) . 1-(3-Chl oro-4-tert-butyl phenyl) et hanone,
conpound V.9 i H- (V.9): R~:-|- CHs ; X=3-Cl; Y=H CH3 1H NV\R 7.8 (s, 1H);
7.7 (d, 1H); 7.5 (d, 1H); 2.5 (s 3H)'1.4(s 9H)

1- (3, 5-Chl oro- 4- cyclohexylphenyl)ethanogg conpound 10 V.10 (V.10) : R~ _ ;
X=3-C ; Y=5-C 1-[3-Chloro-(4,9- d|nethylcyclohexyl)phenyl]ethanone
compound V.11 CH3 (V.11):R~=; X=3-Cl;Y=H CH3 15 IHNWR 7. 9 (s, 1H) ; 7.

8 (d, 1H ; 7.5 (d, 1H ; 2 .8 (m lH) 2.5 (s, 3H; 1.8-1.1 (m 8H); 0.95
(s, 3H); 0.9 (sr3t) fﬁﬁff@@&%mamnmwme& skip)aheny| ] et hanone.
conmpound VI1.1 20 (VII of al’umi ni um
trichloride pi£-msledes, Lmﬂ_er an inert atnosphere, to 63 5 m of

2-chl or o- 1net hoxybenzene in 500 m of 1,2-dichloroethane, followed by
dropwi se addrié atompodds da®fongetyl tb ehkonndendiissoltted ighaZP0 M of

1, 2-di chl oroet hane. The reaction mxture is heated at 45C for 48 hours. The
reacti on m ximmmend sugork €ch ont ocaiwater Accerpixgute amd edswdaised Wit h

di chl oronet hane, the solvents are evaporated off under reduced pressure and
t he resi due diseobtend niddrirsy pure $¢ edibyheniomit egdapehaoncaredl uim of silica
gel, eluting with a 90/10 (v/v) cycl ohexane/ ethyl acetate m xture. Conpound
VII1.1 is redregftsad |ized fromcycl ohexane; mp. - 107C. PRE PAR AT | ON 10
15 Cycl ohexyl et hyl prop- 2- yn | am ne, conpound (4.1) 20 m of 800

3- bronDprop é-§¥ w@g@ogglng 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

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

15 sodium pyruvate, 100 UI/ml penicillin and 100 pg/ml of
streptomycin.
For the proliferation 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 96-well plates (Falcon,
Becton Dickinson, Lincoln 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 : 95% air + 5% COz) for 4 days. 2

pCi of tritiated thymidine (Amersham, Les Ullis,



30.3 m, of cycl ohexyl ethyl am ne and 29.7 g of potassium carbonate in 300 mni
of acetonitrile. The reaction mxture is heated at 50C for 12 hours and at
80C for 20 6 hours. The resulting mxture is filtered and the solvents are
evapor ated of f under reduced pressure. Conpound V.1 is purified by
distillation. 1 HNW 3. 3 (s, 2H ; 3. 0 (s, 1H) ; 2.5 (g, 2H) ; 2. 4 (m
1H); 1.8-1.1 (m 10H); 1.0 (t, 3H. 25 e follow ng conpounds are prepared
in the sane way: Cyclohexylnethylprop-2-€nylanine, conmpound Q 2 59

Cycl ohexyl i sopropyl prop-2-ynyl am ne, conmpound 4.3 PREPARATI ON 11

Cycl ohexyl et hyl but - 3-ynyl am ne, conpound (4.4) a) But-3-yne(4-nethyl phenyl)
sul phonate 5 t i r.es..a i di ne at
80C. The rea%géggegig Srgﬁ¥é %ggggdqgo%fge gﬁgqﬁggﬁ%%?ﬂ%h?@ggi%gl-of are

t hen added. r L0 Lxt u i gl T, r enpeiat _12
hours, 70 mE-%ﬁrv\g?g%éa?gmteﬁén‘zggdggiéts fS ,%Eeﬁg%?{egsil ti ngg?ll%f%%(ﬁjre IS
extracted wihrdi ethwbopt BeA aBd-LBe<ar gaNiaC Mhase b Adef washed with
di l ute aqueous sul phuric acid solution and then with saturated agueous

sodi um hydr ogein eaFhonat e wal ubkpnTurhe, organiaaddhassirig Ardiedk aer sodi um
sul phate and the solvents are evaporated 15 off under reduced pressure. 1H
NVR 7 . 8B ((Bhatha¢id LEB(dpidthtawdy, QJ(t, TAH) radiloabt(isyithH) : 2.5 (t,
2H) ; 2.4 (s, 3H b) 57.9 g of the conmpound obtained in a), 2.7 g of

sodi um hydr cgerp e tored eamdidb35nd oh bhe2@idyelroliexylestshytedriime a n 100 i
of dinmethylformam de are refluxed for 12 hours. The reaction mxture is
pour ed i nt o sadtterblendl ext fdcsetn i i hatiienhgbuethker . (BEt@rdragai ¢ phase i s
dried over magnesium sul phate and the solvents are evaporated off under
reduced predh@mmacm AKRY. distillation, the expected anmine is isolated;
b.p. - 92-94C (at a pressure of 13 nmbar). 60 PREPARATION 12

9- Acet yl - 2- ShlorZFh SRAPAURDS (RF Rl hhRBeaEARBnaLEC LodissNRN VLSt Sa . 1)
. X=3-¢C1; Y, =H; Z= Orf 5 26.2 of trjflic_anhydride are added

dr opwi s80at 0CTEHEIR G LS BT o23- FY8r 5R5FOREAT A anone
(conpound Vlfﬂ)elicﬁ 700 mM of pyridine. The reaction mxture is stirred at
OC for 36 hours§, thHe solvents are evaporated off under reduced pressure and

the The antiarrhythmic effects of the compounds according
to the invention were tested on reinfusion arrhythmias
in anaesthetized rats. The experiment was performed on

15 male Sprague Dawley rats under normal tension, weighing
from 250 to 300 g. These animals are obtained from the
IFFA CREDO breeding stock. The animals are kept under
standard laboratory conditions and fed with standard
food: AO4 (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,



10 resi.due 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 nagnesi um sul phate and the solvents are
evaporated of f under reduced pressure. The residue obtained is 15 purified
by chromat ography on a colum of silica gel, eluting with a 95/5 (v/v)

cycl ohexane/ ethyl acetate m xture. 1H NWR 8.2 (s, 1H); 8.0 (d, 1H); 7.8
(d, 1H). The follow ng conpounds are prepared in the same .way: 20

4- Acetyl -2, 6-di chl orophenyl trifluoronethanesul phonate, conpound Va . 2
(Va.2) . X=3-CL; Y=6-C1; Zz=0Orf 1IHDIMR 8.2 (s, 2H ; 2. 6 (s, 3H
. 9-Brorno- Z cdurs ophenydd t sad | veon e baneqiikphandtient22 iconprundidd la. 1
starting with 4-brono-2-chlorophenol. (lIlla.l) . X=3-d ; Y=H 61 1H
NVR 8 . 1 (asgidator) 7 Adcadidtéer 7(pB1(H, wdk) plaRBEPARAEHAN 13

2- Chl oro-4-[ 3- (cycl ohexyl et hyl am no) pr op- 1- ynyl | phenyl
trifluoromethhane-atlphimaf®r cloaponttdavandus~ifhiactipn of £h@TftestX = 3-C
c Y=H N _ -NCHZCH3 5 R' 2.14 g of cycl ohexyl et hyl prop-2-ynyl am ne
(conpound Vidrdbuatre. dfigestie tmierneaet¢s avapephéregdt ond tgeoffour

4br ono- 3- chl orophenyl trifl uoronet hanesul phonate (conpound Illa.1), 0.06 g
of copper5 i ddigde, 0l afindg pye i tkoerdnth@0ektcotorairetiivgiram ne, fol | owed
by addition of 0.413 g of the catal yst

di chl or obi s(tEGPheiaYyosipHi he) et b@di B4 890 . orhenr aacPiséaomiesd: (40 s
refluxed for 2 hours and then left at roomtenperature for 12 hours. The
resul ting nmPPLWEFaE)is A599%RRF S He RoFUeRRSOLPBYev2p6HEeéd of f under

reduced pressure.. The residue js_purified by chronmatography on a col umm of
T o o B S 1 i AR Gt e LoRaRananre: CPEoraRy et rom

100/ 0 99/ 1 [v). Th : d obtai ned | Kk in 20
di chl o£ gmet R&LT \éé{\r% rﬁalrieet(r:ogdl, Osgzodrf%%r?’lsgt??/e ?ggg?gggggﬁkggtré’d (r)r]hF under

e S5 Gl 18 7 ol 2 MRt o Batghde 1 715
; 0. 9 (t, 3Hhe, which is placed on the surface of the heart, just
above the corconary artery. The corcnary 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 tension. The temperature of the animal was
controlled and maintained at 37°C by means of a
homeothermal cover.
For the intravenous-route study, the products were
dissolved in a mixture of 75% PEG-400/distilled water
20 and injected 5 minutes before ligating the artery. The
products were injected in a volume of 0.1 ml/100 g of
rat. The control group received this solvent.
For the oral-route study, the products were suspended
in 0.6% methylcellulose and administered to the
25 conscious animal by gavage, 120 minutes before ligating

the coronary artery. The products were administered in



PREPARATI ON 14 5 1-[ 3-Chl oro-4-(4-fl uorophenyl ) phenyl ] et hanone, conpound
V.12 (V.12) : R=~~F; X=3-C ; Y=H19.7 g of 4-acetyl-2-chl orophenyl
trifluoronethanesul phonate (conpound X. 1), 10 g of 4 10

fl uor obenzeneboronic acid, 2 g of tetrakis(triphenyl phosphi ne)pal | adi um
17.9 g of sodiumcarbonate in 84.5 mM of water, 591 m of toluene, 200 m
of ethanol and 5.51 g of lithiumchlorixe are stirred under an inert

at nrosphere at 60C for 8 hours. 15 The reaction 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

resi due obt ai ved urse puf i ineld 180 cihrofrat 2gr aphy oonarodl gepuef silica gel

eluting with 20 a 97/ 3 (v/v) cyclohexane/ethyl acetate mxture; yield = 94
a . 1H NWR régceifed tis vehixcke, 1H ; 7. 5 (m 3H) ; 7.3 (m 2H); 2.6
(s, 3H). The conpounds V.13 to V.17 given in TABLE 1 bel ow are 25 prepared
in the sarreTW@y fOll%'leLazrﬂl}O}m-Ba%W)e@ G TEXPSUNPR~EFGNRRFE NS 1( s, 1H)

;7. 9(d, 1H) V 13/ ~7 . 5(m 2H) 2(m
£ 2. 6(s, 3H) Fehe( §eyq)fuﬁl@(rd pm)lqsd (ﬁltllld~Y~17aS‘6{fr¥:I31-§ mENGLRSLMH)
;2.6(s,3H)F8. 0O(s, 1H) ;7. 1H) ; V.15~ ~7
7.4-7.1( 3P1):F9r61(1§1g3ﬂ)°C|the l@rfm%tqrﬁonwentwfaﬂ ar@l%?ss( nREEYy
6(3 3FDFBCD1~8~8 Hé_ L 9(d 1H) V. 177. 5(d,1H) ;7 . 4(m2H)
. 7.0(m 2H) §§(s é‘(é
i gz 6- Q chlorog% ar éﬁ %%@% %>e Cﬁﬂﬂﬂ%nd V.1B(V.18) : R~ _ ~\ ; X
- ventricular tachycardia (TV), given that the VT is
the succession of at least four VESs,
10 - wventricular fibrillation (VF),
- and mortality by fatal ventricular fibrillation or by
cardiac arrest.
These arrhythmias are expressed as a percentage of
animals exhibiting the event (frequency).
15 The animals were divided into groups of 4 to 10
animals. Each animal received only one dose of product.
Both intravenously and orally, the products protect the
animal against reinfusion arrhythmias by reducing or
eliminating the mortality and frequency of the VFs.
20 Furthermore, certain products reduce and/or eliminate

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

administered intravenously.

The involvement of CYP 2D6 can be demonstrated by in
25 vitro metabolism studies on human hepatic microsomal

fractions. The concept most commonly used is inhibition



IHNVR 8.0 (s, 2H); 7.4 (m 3H); 7.2 (m 2H); 2.6 (s, 3H . 5

| (2, 6-Di chl oro-4'-fluorobi phenyl -4-yl)ethanone, conpound V.19 (V.19): R-= ~
\ F;X=3-C;Y=5-C1 IHNWR 8.0 (s, 2H) ; 7.3 (m 4H) ; 2, 6 (s, 3H
PREPARATION |5 10 3-Chloro-3-[3-chloro-9-(3,3,5,5

t et ramet hyl cycl ohexyl ) phenyl ] propenal , conpound IV.1 H3C CH3 (IV.1 ) R = ;
X=3-C ; Y=H-~CH H3C 3.5 m of oxadyl chloride are added dropw se at
a tenperature of between -5C and 2C to a solution of 15 3.72 m of

di met hyl f ormam de and 20 ml of anhydrous di chl oronmet hane and the reacticn
m xture is then stirred at roomtenperature for 30 mnutes. 3.92 g of

1-[ 3- chl or oof (B8, Sraynethunet hyspyel bhexynhphehgk} egnansodénecuspdund V. 6)
20 dissolved in 10 nl of dichloronethane are then added rapidly, after

whi ch the reé&ctddortimea vrtes iK: staliuead the Kisbedsgmttenpdsatlnte for 12
hours. The reaction mxture is poured into a water/ice mxture and 20 m of
aqueous 2. 8¥alueofifurkha Hgk el sHPut Foms bt t AEN2AJABELIVEhBL LBSEPLPNg

m xture is washed with 50 m of sodium 5 hydrogen carbonate sol ution and 50
m of water "iffe JRPRSEE £ FeRRAMY- after settling has taken place, the

organi ¢ ghage ;3 Al ed Qe JBINES S SHL PO E 800onstrate, in a
specific metabolic reaction, the involvement of CYP
2D6.

- It is possible to use human hepatic microsomal
fractions which contain all of the human hepatic
10 isoforms incubated in the presence of
oxidoreduction co-factor (NADPH) and in the absence
or presence of quinidine at 20 times its K; value
with respect to CYP 2D6. The decrease in
metabolization observed in the presence of
15 quinidine may be associated with the inhibition of
CYP 2D6 isoform, thus proving its possible
involvement in the metabolic pathway(s) studied.
- Microsomal fractions prepared from transfected
cells which express only one isoform of human
20 cytochrome P-450 (GENTEST Ccrp.) can also be used.
- Human hepatocytes in primary culture which are
capable of carrying out phase I and II metabolic
reactions can also be used. In this case, the
incubations are performed kinetically over 24 hours
25 in the presence and absence of quinidine, a

powerful and specific inhibitor of CYP 2D6.



t hessol vents are evaporated off under reduced pressure. The oil obtained is

purified by chromatography on a 10 colum of silica gel,

97/ 3 (v/v) cycl ohexane/ ethyl acetate m xture. 1HNVR 10 .2 (d, 1H ; 7. 7
(s, 1H ; 7. 5(d, 1H ; 7 .3 (d, 1H ; 6. 6 (d, 1H) ; 3. 4 (m 1H ; 1 .
S(m2H) ;1. 3 (m 44 1. 1 (s, 6H ; 0. 9 (s, 6H) 15 Conpounds

eluting with a

V.2 to IV.17 given in TABLES 2 and 3 bé&l%w are prepared in the sane may
TABLE 2 O~ Cl,

or
9 (

1|'|)

1H NNRCHIH

m 1H)

1.8-1.1 (m 8

2

V. 6 C1 ~

~CHCQ (1V) in which Y =

~10.1 (d, 1H); 7.8 (m 2H); IV. 2H3~ ~H3 H7 . 4 (m 2H)
m 1H ; 1 . 4-0. 8 ( 18H 60' COMPOUND RL X m .

H2 77, 08@1 -331) -

The compounds according to the invention were

5 particularly studied as follows:

10

15

20

25

The said compound is incubated with human hepatic
microsomal fractions and NADPH (oxidoreduction co-
factor) as well as in the presence or absence of
quinidine. The degree of inhibition of the
metabolization observed in the presence of
quinidine reflects the involvement of CYP 2D6 in
the metabolization of the said compound. This
approach can be used when the metabolization on
hepatic microsomal fractions is of a sufficient
amplitude (i.e. greater than or equal to 10% of the
amount of starting substrate).

When the metabolization of the said compound on
hepatic microsomes is too small to be able to
quantify an inhibition with precision, or when
additional verifications are necessary, 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
overall hepatic metabolization is then revealed by

the decrease in the intrinsic clearance of the said

HHR- X COWPOQUNDRzXm . p .

C

6 .

g
C or 1H NI ~t |V. BefergecE mvy beHmadey.® K HRDOM. 10xP0 TeriH}9967.8 (s,
7. 4(d, 1H ;: 7. 0¢(d, 1H : 3. 1 (m 1H
0. 9(s, 34 i Hs H3CCV. 7 CHCL 3 F



V.8 C1-139 FIV.9/ \ C1 FIV.IOF~\ C1FIV.1l ~~ClF 67 C V. 12

Cl H3CO ~ ~ 10.1 (d, 1H) ; 80 (s, 1H ; IV. 13 CL ~. 9 (d, IH ; 7.6-7.3

(m 3H; 7.1 (m 2H ; 7. 0 (d, 1H) ; 3. 8 (s, 3H H3C 10 (d, 1H ; 7 . 9

(s, 1H) ; IV. 14 H3CCL ~. 8 (d, 1H ; 7. 5 (d, IH ; 7 .0 (d, 1H ; 4 .8
(m 1H ; 1.7-1.1 (m 8H); 0.95 (s, 3H) ; 0. 9 (s, 3H TABLE3 C o CHY 1
[/ G ~(IV) inwiich X=0C _. ~HRL GQoCOWPOUNDRLYm. p . ; Cor IH

n —
NVRCH3HsC10 .1 (d, 1H) ; 8 .0(s, 1H) ;IV.15H3C CH35-C17, g (s, 1H) ; 7. 1
(d, 1H); 3.9 (m 1H); 2.1 68 (m 2H ; 1. 3 (m 4H ; 1 .1 (s, 6H); 0.9
(s, 6H CH3HsC10. O (d, 1H) ;7.8-7.4 (m 2H) ;TV. 16H3C "6-Cl6 , 6 (d, 1H ;
3. 2CH3(m 1H) ¢dmpeun®, (mys&H$PHly loBsésyvedHin OhO( pre6EhLV. ©¥5- C1108
quinidine.
- The results obtained show that the compounds
according to the invention have a low degree of
5 metabolization and/or little involvement of CYP 2D6
in the oxidation process.
No sign of toxicity is observed with these compounds at

the pharmacologically active doses and their toxicity

is thus compatible 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 immunoclogical
activity, and also conditions associated with
inflammatory disorders. Mention may be made, as non-
limiting guide, of: conditions with autoimmune
components such as, for example, rheumatoid arthritis,

20 lupus erythematosus, conditicns caused by
demyelinization, for instance multiple sclerosis,
Crohn's disease, atopic dermatitis, diabetes or graft
rejection reactions, graft-versus-~host reaction, organ
transplant conditions, or alternatively autoimmune

25 wuveltis, uveoretinitis, Behcget's disease,

atherosclerosis, asthma, fibrotic diseases, pulmonary



PREPARATI ON 16 3-Chl oro-4-(3, 3,5, 5-tetranet hyl cycl ohexyl ) phenyl et hyne,
conpound 11.1. (111): R=H3C 5 ~3 X =3-C; Y =HH 5 3 g of sodium
hydr oxi de are dissolved in 150 m of water under an inert atnosphere and
with vigorous stirring. 80 m of 1,4-dioxane are added and the m xture is

heated to reflux. 15 g of 3-chloro-3-[3 69

chloro-4-(3, 3,5, 5-tetranet hyl cycl ohexylgphenyl ] propenal (conpound IV. 1)
dissolved in 130 mM of 1,4-dioxane are added rapidly and the reaction

m xture is maintained at reflux for 1 hour. After cooling to room
tenperature, 5 the reaction mxture is poured into a |arge vol une of

di chl or onet hatieopdtiei phosiesosd €, sepat dtedibtberssett!ling has taken place,
the organic phase is dried over nagnesi um sul phate and the solvents are
evapor at ed affomsudetonephiced o7 essur@in Thpondgilduéhiropawhiifassd by 10
chromat ography on a colum of silica gel, eluting with cycl ohexane; yield =
800. 1H NWVRrhewndqidHpordBlims2Hstdo2ribritip, Jomt(mbord andl .4 (m
2H) ; 1 .2 (m 4H) ; 1. 0 (s, 6H) ; 0. 9 (s, 6H) . 15 Conpounds I1.2 to

| 1.15 gi ven dar tHARLEES ZesonbGidel owsteoporosis, Paget's disease,

5 septic shock, septicaemia, endotoxin shock, adult
respiratory distress syndrome, silicosis, asbestosis,
pulmonary sarcoidosis, ulcerative colitis, amyotrophic
lateral sclerosis, Alzheimer's disease, Parkinson's
disease, disseminated lupus erythematosus, haemodynamic

10 shock, ischaemic pathologies (myocardial infarction,
myocardial ischaemia, coronary vasospasm, angina
pectoris, cardiac insufficiency, heart attack), post-
ischaemic reinfusion attacks, malaria, mycobacterial
infections, meningitis, leprosy, viral infections (HIV,

15 cytomegalovirus, herpesvirus), AIDS-related opportunist
infections, tuberculosis, psoriasis, atopic dermatitis
and contact dermatitis, cachexia and radiation-related
damage.

The compounds according to the invention can also be

20 used in therapy in any pathological process which
entails the proliferation of tumour cells. This cell
proliferation can be 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



are prepared in the sane way: TABLE 4 R~ ~ ~ GCH (ii) in which Y = HX
COMPOUNDRI Xm . p . ; Cor 1H NVRCHIHOC? .3 (d, 2H) ; 7. 2H,c CH (d, 2H)
11.2H4.1 (s, 1H); 2.9(m 1H) ; 70 1.5-1.1(m®6H) ;1 .0(s,6H ;O0.
9(s,6H)I'l.3HHOC CHa7 . 4(s,1H) ;7. 3I1.4Cl1 (d, 1H);7 .2(d,1H ;4. 0(s,1H);3

O(m1H ;1.7-1.0(m8H);0 . 9(s,3H) ;0. 8(s,3HCH3 CH3C -7 . 4(m3H) ;4
. 211, 5CH3CL( s,1H) ;1.3(s,9H)~ \F7.6(s5, 1H);7.411. 6C (m 6H);4.3(s,1HF
~~7 . 7(s,IH ;7 . 511.7C1 (m 3H);7 . 3(m3H ;4.3( s,1H 71 F 7.7 (s,
1H ; 7. 51Il.BF~\Cl (m 4H ; 7 .3 (m 1H ; 4. 3 (s, 1H F1I1- . 9
CCFCQ ll.10C1 78 HBC ~ ~ 7. 6 (s, 1H) ; 7. 411.11 C1

glioblastomas, neuroblastomas, lymphomas, myelomas,

melanomas, leukaemia, carcinomas of the colon, and
colorectal, epithelial, hepatic, pulmonary, mammary,
ovarian, pancreatic, bladder or prostate carcinomas.

5 The compounds according to the invention may thus be
used advantageously as medicinal products intended to
combat the proliferation of tumour cells, in particular
as antitumour agents or anticancer agents.

They may also be used in the cardiovascular field, more
10 particularly for treating heart rate disorders.
The compounds according to the invention may also be
very advantageous for their neuroprotective activity as
well as their activity on apoptosis.
The use of the compounds according to the invention to
15 treat the conditions mentioned above, as well as for
the preparation of medicinal products intended to treat
the said conditions, forms an integral part of the
invention.
A subject of the present invention is thus also
20 pharmaceutical compositions containing a compound
according to the invention or a pharmaceutically
acceptable salt, solvate or hydrate thereof, and
suitable excipients.
The said excipients are chosen according to the
25 pharmaceutical form and the desired mode of

administration.



(d1H) . 7.3 (m 3H ; 7. 0 (d, 2H; 4. 3 (s, 1H ; 3. 8

5 (s, 1H : Il. 12 H3C d 7 .4 (m 2H)H); 4.2(&, 1H)H);’2. 8(5115’7?’:?)
71. 2 (m 8H ; 0.95 (s, 3H; 0.9 (s, 3H 72 TABLE5 YR-~1 ~ C
in which X =d C COWOUNDRLYm, p . ; Cor Ili NVRCH3HSC7.6 (s
.5(s, 1H) ;11 . 13H3C C5 -C 1 4.4 (s, 1H) ; 3 . 9H3(m 1H :2.0 (t.
1.2(m 4H) :1 .1 (s, 6H) : 0 . 9(s, 6H)CH3HSC7. 6 (s, 1H) : 7 . 4(s
11, 14H306-CZ4 _ 6 (s, 1H) : 3 .2CH3(AS 1H:1 . 5-1 . 1 (m 6H) ;1
6H) ; 0.9(s, 6H 73 7.7 (s, 2H): 7.411.155-0 (m 3H) :7.2 (d, 2H)
gi5gsh1122 PREPARATI ON 17 3, 5-Di fl uorobenzeneboroni ¢ acid, conpound

tert-butyllithiuma dded at, - 78C
1-bronD-3,5I@iﬂhﬁmﬁﬁﬁﬁ%ﬁﬁﬁ?q%gé;E%Qﬁ%?éaEﬂ%ﬁﬁy%gegﬁggpg%ﬁgnfeaction

m xture is
t hen added.

10

15

20

25

stirred for_1 hour at_ .78C and, 14 @bg%t%ReEEE”Ethyl borate are

inyentaed it M5aiur SYRMATYT R §F our af -78C and

intramuscular, intravenous, topical, intratracheal,
intranasal, transdermal, rectal or intraocular
administration, the active principles of formula (I)
above, or 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
treatment of the above disorders or conditions. The
appropriate unit forms of administration comprise oral-
route forms such as tablets, gel capsules, powders,
granules and oral solutions or suspensions, sublingual,
buccal, intratracheal and intranasal administration
forms, subcutaneous, intramuscular or intravenous
administration forms and rectal administration forms.
For topical application, the compounds according to the
invention can be used in creams, ointments, lotions or
eyedrops.

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.

Fach unit dose can contain from 10 mg to 300 mg,
preferably from 25 mg to 75 mg, of active ingredients

in combination with a pharmaceutical support. This unit



10 then for 12 hours at roomtenperature. 200 m of aqueous 1 N

hydrochl oric acid solution are added. The resulting mxture is extracted
with diethyl ether, the organic phase is washed with saturated sodi um

hydr ogen carbonate solution and dried over magnesi um sul phate, 15 and the
solvents are evaporated off under reduced pressure. The residue is taken up
in cycl ohexane and the precipitate obtajned is isolated by filtration. 1H
NVR 7,4 (m 3H); 7.2 (m 2H). PREPARATION 18 20

4- Br ono- 3- chl or oacet ophenone, conpound Va.3 (Va.3) ; X=3-Cl; Y=H; Z =
Br 74 A solution of 100 g of 4-bronpacetophenone in 250 m of

di chl or onet klaxe icarmdaedadhiopidseradl DCtb05183ma4 g dkyalsemasi dwa chl ori de
in 600 m of dichloronmethane. After stirring for 2 hours at 0C, 28.3 m of
prefrozen ( aslmis0)s et o ideel lay eddsdode edfi Aromt hé mgditemlaC0@g,The reacti on
m xture is stirred at roomtenperature for 12 hours and then hydrol ysed.
The phases @refsepdrlat eiccaf t25 mettdi AgShmg.t aken pl ace, the aqueous phase
is extracted with dichl oromethane, the organic phases are 10 dried over
magnesi um sWhgiate sadd d ot siehien ate ehapbpanedfofpbdrésr iseduced
pressure. The residue obtained is recrystallized from hexane; yield = 57%
m p. = 80&. PREPARAH - OFhE M5l r3-aH bYd- B0gUCH: BRb- 3ScRESREpHes Ppr openal ,
conmpound 1| Va .1E%IVa.L) . X=3-d ; Y=H,; Z=D8Br 15.08ﬁ£1 of oxal yl
chloride ar BREdgegestifalemsdtidiife DiChet FeBR3EIBndSEE Gt h vi gor ous
stirring to 16tn1 20 of di net hyl f or mam de ig 200 m _of dichloggnethane.
After warm ngct8SEeoMATEIT R (Fe21he"mi 5P tre P8°sPFrPad Por 36 ni nut es,

foll db it f i f :
*br oo y%?ﬂgnt@gg aﬂié%gkgéﬁ"bé)c aé%?wg{h BUGEFO8F dl'ehfoforet hane.

4- br ono- 3- chiForoacetoptienone (conpoun Th 4

Iﬂgnzﬁ reacEE?gugEéﬁgr%éfid%'ﬂvé%jJf”w%@hh&@ﬁéraéuiggﬂlée”peratUre and
ydr ol yse y addition of a
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 obtained by mixing the
15 active ingredient with a diluent and pouring the
mixture obtained into soft or hard gel capsules.
A preparation in the form of a syrup or elixir or for
administration in the form of drops can contain the
active ingredient together with a sweetener, preferably
20 a calorie-free sweetener, methyl paraben and propyl
paraben as antiseptic, as well as a flavcour 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



75 solution of 18.9 g of sodiumacetate in 50 m of water. After stirring
for 30 mnutes at roomtenperature, the phases are separated after settling
has taken place, the aqueous phase is extracted with dichl oromethane, 5 the
organi ¢ phases are dried over magnesi um sul phate and the solvents are
evaporated of f under reduced pressure. The residue obtained is
recrystallized from cycl ohexane; yield4% 870; mp = 134C. PREPARATION 20 10
[ 3- (4- Brono- 3-chl orophenyl ) prop-2 ynyl J'¢ycl ohexyl et hyl am ne, conpound | a. 2.
Ri z (la.2) : X=3-C ; Y=H; Z=Br ; N _-NCHZCH3 R 3 a)

1- Brono- 2- chl or o- 4- et hynyl benzene 40 g of sodi um hydroxi de are dissol ved,
under an inert, 15 at re; i f f-slo4- di oxane are
added and tﬁ@leﬁiﬁﬁgg§¥¥§2%ﬁ%§€é %ég%%Pt%¥§%§fh1%%%egkggrs o

3-chl oro- 3- (4- - henyl ) propenal di ssolved in 400 m of
Y QID-Saehl o 0p

1, 4- di oxane are adde reaction mxture is stirred for 30 m nutes at

80C. The 20 H,gaGliQn M e d Sr i Wedud® £o0hatie bEOBUpRDRANAUke and
2300 m of dichl oronmethane are then added. The phases are separated after

settling hagntiden 4l gxepirbd el ef geide phagelt sngashedewittl wat er and
dried over 76 magnesi um sul phate. The conpound di ssolved in a

di chl or oget haagkkatuHoxaitr Mxdmnyke cotsedountetrsocupreéyethylmnien t he next
step. b) [3-(4-Brono-3-chl orophenyl) prop-25 ynyl]cycl ohexyl et hyl am ne.
Aqueous 3604gflgmalsdehyde sol ution is added to 10.36 nl of

et hyl cycl ohexylam ne in 400 m of 1, 2di net hoxyet hane. This solution is
added to the&osolpatrienrtenfalt Ralnciovipoumret bdt ai wed abowadenofhédywedsydnce of 10
0.54 g of copper Il chloride dehydrate. The reaction mxture is stirred for
4 hours at sekpexsamds,s itsdenief tsabireosotvtiebm PENPEIRCHAE 1 The
resulting mxture is filtered, the solvents are eva Rrated gff under
reduced pressarélendolivg icas die Yt HAL T PRAER2ERLRLCALEY by

chromat ography on a_colum of silica |, eluting with.,a 9 (v/v)
dichIoréaetﬁQW@F@ﬂP&ﬁMdHﬁgﬁﬁﬁﬁﬁtSﬂﬂ?éﬁhﬁxﬁﬁltbﬂga?ﬁsatﬁé %%%én up in

di et hyl ether an hﬁgﬁgﬁsgﬂﬁbgﬁﬁéggk“5r9ﬂ9§§§%“%E39§9B1 The precipitate

obt ai ned i s€FP"Pefe o give onpound in the form of
oi) 2o (oot EREnREe S e O Byl SRR G
2~ Chl o o 4- L1 R L Gxoh o0 TSty ey el Ohey ) phenol - oo orrouks
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 compositions containing several active

25 principles in combination, one of which is a compound

according to the invention.



~7 100, of a 1.6 Msolution of n-butyllithiumin hexane are added at -78C
to 15.1 g of 4-brono-2-chlorophenol in 150 m of tetrahydrofuran, and the
reaction mxture is stirred at -78C for 1 hour. 10.1 g of 4,4 5

di et hyl cycl ohexanone (conpound 3.1) are added and the reaction mxture is
stirred at -78C for a further 30 mnutes and then at roomtenperature for
12 hours. The reaction mxture is hydrqglggsed with 1 N hydrochloric acid
solution and extracted with ethyl acetate. The 10 organi c phase is dried
over magnesi um sul phate and the sol vents are evaporated off under reduced
pressure. The solid obtained is purified by chromatography on a colum of
silica gel, ®RIUEREPARATIGNS Vol Eesxaner B$ Hyd 1 eeel Al esfiryter ehearyi ng from
98/2 to 90/10 (v/v). 15 11.8 g of solid are obtained. 1H NVR 7.4 (s, 1H ;
7 .2 (d, 2Hinvehiti®r dvitut, hdvdwer lH)inidi®glit. (The8hplt@ng (s, 6H) b)
50 1 of aqueous 570 hydriodic acid solution are added to 11.8 g of

2- chl or 0- 4- Ebimrdr @ae deh A0 adl etdutdind ohexyhe pheaod-kaf2OO M of acetic
acid. The reaction mxture is refluxed for 3 hours and the solvents are
evapor at ed é¢efchoadee.reduced pressure. Aqueous 40% sodi um hydr oxi de

sol ution, aqueous sodi um carbonate solution and then agqueous sodi um

hydr ogen 925 86| pR&tB25oNaTT DR Gr 6° IRRRRFARPYHE T &S iarFHhisaudd i s
extracted with dLeihgl et her. The orga ic phase is  Substitute sheet - 30
August 2002 4BeEPY edSBYRROFHIR KRR S U & e enedar &t

t ed d duced ol d obt aj ned i ified b
chr ot ogr aghy s BBRURRC FAETT tn P8 LA AFRGTIP L Of RV )

L e A g sy N 0 Bhaghlly (oL ] T
(A R- 2 %??ég?é-a P %%%égéﬁgi .(Hrg]%éﬁépgt Bt i n ggigg%?éonpound

4- ( Adamant an- 2- di chl oroph donpoun obt ai ne

| Xa. | apg agagagtqgagtggq "HNWR 10.1 (s, 1 H ; 6.8 (s, 2H ; 3. 4 (s, 1
H ; 2.4 (s, 2H) ;7 2.3-1.4 (m 12H) 4-(Adanmantan-2-yl)phenol, conpound I X 3
"H NVR 9. 11h6, pRehlyl &rdupdinZidhe Gofddhind) ¢1)2.wWils.bd H ; 2.4 (s, 2H
; 1.9-1.4 (m 12H) 4-(Adamant an-2-yl)-3-chl orophenol, conpound IX. 4 ' H
NVR 9.8 (scodvéhtidndlly, nhmbHepred Gedinbdiow O follldws); 2.8 (s, 1 H);
2.3 (m 2H); 1.9¥m 5H); 1.7 (m 5H) ; 1. 5 (m 2H PREPARATION 22

4- (Tetrahydr opyiap=g- yl ) phenol , compound | X. 5 a)

4-(3,6-Di her-x A-KLLpgﬁppLﬂgg f2.7 g of 4-bronophenol in 150 m of

t et rahydr of ur a ¢/ added at 24, a sol utfon of 100 M of 1.6 M

butyl lithiuminsfexane, then 8.1 gRaf 4tetrahydropyranone. Substitute
sheet - 30 Augusf(ZOOZ 79 The reaction m xture is left stirring for 18

hours at ro ure and then hydrolysed with 1 N hydrochloric acid.
The resultié%%é§§§¥#§ﬁi£ extracted several tinmes with diethyl ether, the

or gani h ' [hegd, oyver.: ' I d ts are

O a0 o BhE gl £ e HBORER MRS AR AN L Sgha et e
chronatograﬁﬂ% on ya cojyummyof siliga geg,=eb?g|ng w th a cycl ohexane/ et hyl
acetate m xtur 80120 (v/v).

e varying from 90110 to
A mixture of 19.905 g of 1-(4-bromophenyl)ethanone,

101.4 ml of methanol, 0,22 g of para-toluenesulphonic
acid hydrate and 19.9 ml of trimethyl orthoformate is
20 stirred for 6 hours at room temperature. The solution
is neutralized with a 1% solution of potassium
hydroxide in methanol, and concentrated under reduced
pressure. The oil obtained is taken up in petroleum

ether, the precipitate is removed by filtration and the



""HNW.9.4 (s, 1 H ; 7.2 (d, 1 H ; 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 hydropyran-4-yl)phenol are
hydrogenated in the presence of 550 ng of 10% pal | adi um on charcoal in 100
m of nethanol, for 3 hours. The mixture is filtered and the solvents are
t hen evaporated of f under reduced pressure. "HNVR 9.1 (s, 1H) ; 7 (d, 2H)
; 6.6 (d, 2H ; 3.9 (m 2H) ; 3.4 (m 2 ; 2.6 (m 1 H ; 1.6 (m 4H) The
foll owi ng conpound is prepared in the same way: 4-(4,
4- Di net hyl cycl ohexyl ) phenol , conpound 1 X. 6 'HNVR 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 ans2- -3,: 5-4i n o] | X. 2= ( LLompound
6-dif|uoro-2gﬁ% %%?%ph%ng?%ggg%gﬁgagbg?gfggaggggb?g%ﬁgﬁlfron1 P
4- bromo- 3, 5- g 'i@fﬁpbffwédn@&hais@w%tlient;hgiaua_sen@%_%of; W equi val ent
of n-butyllithi umaccording to the procedure described in PREPARATI ON 22
a). 5b) 1I9gmaf the pr stupbt akngdonmbee)above step, 200 ml of
hydroi odi ¢ acid and 200 nlL of acetic acid are stirred overnight at the
reflux tenperaipgraT?dyez cooling to roomtenperature, the reaction m xture
is poured into a crusted ice/ NaHS0O3 m xture. After 10 neutralization with 1
N sodi umshydy e Dignesthyl ¢ pal ohéeanessl t cogpountduBe lis extracted with
di chl oronet hane. The organic phase is dried over nagnesi um sul phate and the
sol vent s ar e )t Hgni -aviaportay bcy ol dhexd2renedaced pressure. 15 PREPARATI ON 24
2- Chl or 0- 4- (4, 4-di met hyl cycl ohexyl ) phenyl trifl uoronet hanesul phonate,
compound |1 IL ;18.¢¥ mMorfentidted smhphrrde acédadGe@d@eb@t @YW g of
2-ch|oro-4-(4,4-dinethylcyclohexyl%phenol (conpound 20 IX.#{ in 60 m of
pyridi ne, anémperatades itoh 34 xihrefBuFsfrear20enfornso 8F Musd #id t hen
stirred at roomtenperature for 12 hours. The _reaction mxture Iis.
hydr ol ysed @ﬁ&ﬁﬂ%ﬁfQB&QQﬁﬁ@ﬁPMQ?hlﬂi6550W6nﬁfh§ﬁ8?eﬁﬁé Sééﬁﬂﬁédﬁﬁgﬁe i's
dried over magnesi um sul phate and. t he sol.vents.are evapqrate under
reduced1fr e$dF &eafe- P F L Tt BF nﬁagfg}%k ﬁru&%i E]Otu(ﬁsggcr?e raegnaoq{%e 81
solvents are_ then evaporated off under, r pr re. i due
obt ai ned i s%ﬁ’ﬁr ek BV Hr Shiet Tt Ap r)}tgﬁgg&%gltum%%g rsi‘:IQ;Q(;lgLr{ ei%,éjel uting
with a cycl a t ] aryi r Jie 99/ 1
(i) o 87 TP R B, e T L oM i o 28 MR s g
1H ; 7 .4 (drylded Zqredi® ddiumlbicBrdonaZe(Bol8ion GndPZdHen 3H) ;
0. 86 (s, 3H) . Conpounds I11.2 to Ill1.7 are prepared according to the
with water. The organic phase 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
pressure of 22 mbar).

b) 31.1 g of 4,4-dimethylcyclohex-2-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 evaporated off under reduced pressure.
PREPARATION 3

25 4-Bromo-3,5-dichlorophenol, compound IXa.l

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



sanme procedure: 10 4-(Adamantan-2-yl)-3, S-dichl orophenyl
trifluoronethanesul phonate, conpound I11.2 1HNWR 7.7 (d, 1H); 7.6 (d,
1H); 3.6 (m 1H); 3.0-1.0 (m 14H) 4-(Adamantan-2-yl) phenyl
trifluoronethanesul phonate, 15 conpound 111.3 1H NVR 7.5 (d, 2H) ;
3. 0(s, 1H) ; 2 .4 (s, 2H; 1.9 (m 5H); 1.8-1.5 (m 7H)

(d, 2H) ;

4- (Adamant an- 2-yl ) - 3-chl or ophenyl triflggor onmet hanesul phonate, conpound

[11.4 20 IHNWR 7.6-7.4 (m 3H); 3.0 (s, 1H); 2.4 (m 2H); 1.9 (m
1.8-1.4 (m 7H) 4-(Adamantan-1-yl)phenyl trifluoromethanesul phonate
compound I11.5 IHNW 7 . 5 (d, 2H) ; 7 .3 (d, 2H ; 2. 1 (m 3H
(m 25 6H); 2007 mImofokdyridine &2red-{dddd adyolswopys ane419D) phefiyB, 5-

trifluoromethanesul phonate, conpound I11.6 1HNWVR 7.4 (s, 4H ; 3.9 (m
2H) ; 3. 4 @hch2dropheny@ gmnelHn 3000 (my efH)chhloroform, followed

4- (4, 4- Di et hyl cycl ohexyl ) phenyl trifl uoronmet hanesul phonate, conpou

~H NWR, 7.

4by. 3dgitigR) o2 B (my dH)acet s jarhydyide)The reagtign 3

90 (s, 3H) The compounds of the EXAMPLES bel ow are, except where 10

ot herwi se nBAKt8aedisof tigmad £qU )1 5 hour it NFORB ECTRE

EXAMPhE 1 [3-&4-Adanantan-2-y|phenyl)prop-2yqﬁ$écycl hexyl et hyl am n

hydrochl &ri d8

FOY VRNES, RIR-|9vaRorates S & a1 Hfr36YF FOr REF dBRYBe

added to 11.2 m _ of cyclohexylethylamne in 100 nmj, of  1,2-di 0X
and sti 111 n3ARs BBt FHAEd SO B b R T L 2 Rt Som ThP R0 o
added to a gkxggﬁglogcé%a%egfm.p. = 182°C.

10

15

20

25

b) N-(4-Bromo-3,5-dichlorophenyl)acetamide

21.3 ml of bromine diluted in 82 ml of acetic acid are
added over 6 hours to 84.86 g of N-(3,5-
dichlorophenyl)acetamide and 34 g of sodium acetate in
420 ml of acetic acid. After 12 hours at room
temperature, the reaction mixture is heated for 5 hours
at 50°C. The solvents are evaporated off under reduced
pressure. The residue obtained is recrystallized from
isopropanol; m.p. = 224°C.

c) 4-Bromo-3,5-dichlorophenylamine

202 g of N-(4-bromo-3,5-dichlorophenyl)acetamide and
220 g of sodium hydroxide (as an aqueous 50% solution)
in 670 ml of ethylene glycol are 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.
The residue obtained is crystallized from cyclohexane;

m.p. = 132°C.

7 .4

SH);

1.8

nd 111.7
H ; 0.

-in which:

e
are
et hane
ution is



20 2-(4-et hynyl phenyl )adamant ane (conpound I1.3 ) and 0.58 g of copper I
chloride dihydrate in 400 mM of 1,2 83 di net hoxyet hane. The reaction

m xture is refluxed for 2 hours and the solvents are then evaporated off
under reduced pressure. The conpound obtained is taken up in diethyl ether,
hydrogen chloride is bubbled through and 5 the precipitate obtained is
filtered off and dried; mp. - 124C (HCI®.5 H20). The conpounds of EXAMPLES
2 tol2 given below are prepared in the same way. 10 EXAMPLE 2
(3-[4-(3,3,5,5 -Tetranet hyl cycl ohexyl ) phenyl ] prop- 2

ynyl } cycl ohexyl et hyl am ne hydrochloride. CH3 H3C X =Y = H; A =-CCH3C\
CH3 mp. - WO (HCLE O-bramed) 518ichB4rIpEeEy8aRine are @dddz N CH2 CH3
C EXAMPLE Rl mp.; C (salt, hydrate ) CH3 H3C 3 99 HOC HC 1 CH3 HsC CHs
137 HCl1 ~ H¥HJC-soirposy 32t 5°C to a mixture of 125 ml of water

and 90 ml of concentrated sulphuric acid. 230 g of
crushed ice are added to the reaction mixture, followed

5 by 29 g of sodium nitrite in 70 ml of water, and the
reaction mixture is left stirring for 15 minutes. The
reaction mixture is added rapidly to a mixture composed
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 a water/crushed ice mixture and extracted
with dichloromethane. The organic phase is 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.
'H 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,

(V.1) : &='<:1)= ; X=Y=H

CH,
H,C



HC1 0 ..

(t, 3H
7.6 (s,

1 HOF ~ ~ 148 HC1 0 . 2 H0 F 7 130 HC1 0.2 H20 85 F 8 0.96

1.2-1.8 (rn, 11H; F 2.6 (g, 2H); 3.6 (s, 1H) 7.1-7.4 (m 5H);
1H 9 G ~ ~ 172 HC1 10 ~ ~ 50 (pasty) H3CO HC1 0 . 7 HBO 11 H3C

(a) HSC HC1 (a) IHNWR 7.4 (m 2H); 7.3 (d, 1H); 3.6 (s ,2H); 3.4 (m 1H);

8 (m 1H),

2.6 (q, 2H); 1.3-0.9 (m 27H) EXAMPLE 12 5

[é-(Z,G-D chl or obi phenyl - 4- yI)prop 2 yggé]cyclohexylethylan1ne

hydrochl oride. (1) : R~ ey

(HCL) .

H ’

5-d ; A=-CCmp.

86 EXAMPLE 13 Conpound |dent|cal to that of EXAMPLE 7, but
prepared in a different manner. 3-(2-Chloro-3'-fluorobiphenyl - 4- yl ) prop- 25

10

15

20

are added dropwise at -78°C to a solution of 10 g of 1-
bromo-4- (1, l1-dimethoxyethyl) benzene (compound Vp) in
100 ml of tetrahydrofuran. The reaction mixture is
stirred for 2 hours at this temperature. A solution of
6.92 ml of 3,3,5,5~tetramethylcyclohexanone 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 solution are added. The
phases are separated after settling has taken place,
the agqueous phase is extracted with diethyl ether, the
organic phases are combined and dried over magnesium
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]ethanone,

compound V',

(v2):R= ~<Cy) = ‘<:‘; y=H

m.p. = 99°C.

205C

yny|]CyC|EPQXY|§HQY|@P1Qelhgdﬂogghg&hgﬁ of lbutyR1itHidm inKedrd & Y =



3.4 g of ‘2-chl oro-4-[3-(cycl ohexyl et hyl am no) pr op- lynyl]phenyl
trifluoronethanesul phonate (conpound la.1l), 10 1.23 g of

3-fl uorobenzeneboronic acid, 2.2 g of sodiumcarbonate in 10.4 m of water,
0.68 g of lithiumchloride, 75 m of toluene, 25 m of ethanol and 0.7 g of
tetraki s(triphenyl phosphi ne)pal | adium are stirred, under an inert

at nosphere, at relfux for 4 hours. The resulting mxture is filtered,
the sol vents are evaporated off under reduced pressure and the residue
obtained is purified by chromatography on a colum of silica gel, eluting
with a 99/1 (v/v) dichl oronethane/ et hanol nixture The conmpound obt ai ned 20
is taken Upil‘4“Gﬁﬁﬁiof%ﬂ&éméﬁéaﬂ¥dﬁ9ﬂ?P NiedRandridbdgspduHugh. The
resulting mxture is filtered and the solvenfs "are evaporated off under
reduced presgure®; mp. - 130C (HC1~0.2 H20). 87 The conmpounds of EXAMPLES
14 and 15 below are prepared in the sape way: TABLE 7 R~ ~ ~ C=C-CHz
N-CH2CH3 (1) CI EXAMPLE R1 m p. ' gal t, hydrate) CI 14 15S HC1 F 15 ~\

139 F HC1 O hE 1§ 4- Ad n- - 3-chl or ophenyl ) prop- 2
ynyI]cycIohexfﬁe?ﬁyfgﬁséswﬁyngﬁ %?a? %1

7T i de! X-3 Cl;Y=H A=-C=C 10 a)
2-{2-chloro-4-[3-(cycl ohexyl e 1 no) prop-1 ynyl]phenyl}adanantan 2-ol,

[ 3- (4- Brono- 3 chlorophenyl)propen 2 ynyl]cyclohexylethylanlne hydrochlorlde
is treated wHt NMR 88 71 N (bdiiih hydtoki te, sfut i oh-8n(dihéH)t o gi-be the
base. 30.5 nmL of a 15% solution of n-butyllithiumin hexane are added, at

-75C, to371554y @8 18H).
[ 3- (4- bronp-3chl| orop yl)-p en- 2- cycl ohexyl et hyl.am ne in 5 200 m
of diethyl Srrd- "ME‘%’EX 24 Pf R e B b EER RV TS Ehehpd 18dnane,,

compound V',

iR, -@ _O< -

m.p. = 88°C.

10 PREPARATION 5
1-[4-(3,3,5,5-Tetramethylcyclochexyl)phenyl]lethanone,

compound V.1
H,C
CH

3

Y

1
T

(V.1) : R, = : X

CH,
H,C

38.1 ml of chlorotrimethylsilane are added over 45
15 minutes to a solution of 40.45 g of 1-[4- (hydroxy-
3,3,5,5-tetramethylcyclohexyl)phenyl]ethanone (compound
V'.1l) and 56.21 g of sodium iodide in 230 ml of
anhydrous acetonitrile. During the addition, the
temperature is 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



75Cfor. 2 hour 30 mnutes. Still at -75C, 7.51 g of anmandatan-2-one in |00
m of diethyl ether are added and the reaction mxture is then stirred for
2 hours at -75C. 10 The reaction mxture is allowed to warmto room
tenperature and stirring is continued for 1 hour. The reaction m xture is
hydr ol ysed and extracted with diethyl ether, the organic phases are dried
over magnesi um sul phate and the solvents are evaporated off 15 under
reduced pressure. The residue obtained ¥4 purified by chromatography on a
columm of silica gel, eluting with a dichl oronet hane/ et hanol m xture
varying from100/0 to 99/1 (v/v). The conpound obtained is used directly in
t he next st%g.(io b) 9.78 9 ofﬁégdiunligdide.are a ggd t.o 11.12 %iOf t he
conpound obtZFEF SHoTET F LD APISE BREFSRITIERe " ARE S5 RN 2T

di chl oronet hane, followed by addition _of . 6. 63. f.ri et hyl si | ane.
The reacti ona%mg‘(?%r?et?r%pes]f?r? %'aﬁhgo%gfggrg cg)'ufgfl%gel%g\%é hby addi tion of
25 25 m of ac itrd 2 0 J po a y etic acid.
The reacti onvalrﬁeifél]#e ‘Jl’és%reg?%df%f %0%6{1939 P‘g?’ég Egﬁ’r%é% aquoo%feo(?ﬂfo cool to
room t enper i r gt keth ; ted with

di chl or onet ﬁ;aérﬁgeraafn%l%{'ee%b \\I/%én%(gg%% {aﬁg%gévggo?g?gg%@ tﬁgr%;@r educed

pressure.s Theriasd iRy diaz sk hsq SwPehi bhedrhByeahraiRbogr aplaivgn @ col um
of silica gel, eluting wth a 97/3 (v/v) toluene/ ethanol m xture and then

with a 92. 54 lpdnat € o ahexame/ ehdybrgapt at ﬁhmsét i5€ cohle neerpednd
obtained is taken up in diethyl ether and the hydrochloride is prepared by
bubbl i ng 10 undrogeihnhiidptesdlroughd ahd dhe pbheaipetatie ehirdifded is
filtered off and dried; mp. - 110C (HC1~0.3 Hz0). EXAWPhE |7

(3-j 4- (4, 4- biymrethindmarclotaghy jor2-zhtolwpheay| $ptbpa2géld, eluting

ynyl } cycl ohexyl et hyl am ne hydrochl ori de CH3 (Ii R~ _; X=2-A ; Y=H
A = - C CCH3wLtdR ag %5/ Sdi (etivor cliis{ahé pheay)e phusparabipal maditumedr e added,
under an inert atnosphere, to 8.03 g of cycl ohexyl ethyl prop-2-ynyl am ne
(conpould 4Yipldis §85f /20 -4- (4,4 dF net hyl cycl ohexyl ) - 2- chl or ophenyl ]
trifluoromet hanesul phognate (conpound 111.1 ,,0.19,g of copper iodide, 3.4 g
of 1ithi um ERCofiPdd oW NF0G P BINGT Bt hyPRARR HeeAnd 16BSnF 2B H¢¥i‘di ne. The
reaction m xtyre ,is.refluxed for ;12 ho ... The. solvents are 25 evaporat ed
of f under + dadsd SpreDimRs TRt sh ey L iar RS TEEYERRES | EofBeRG by
chromat ogr aphy on a colum of silica gel, eluting with a cycl ohexane/ethyl
acetate mixture varying frog,95/5 to 90/10 (v/v). The residue obtained is
taken up in diethyl ether. & hydrochl ori de is separated out by
filtration and hydrogen i s then bubbl ed through. The residue
obt ai ned is.fecrystalli om et hyl acetate. 1H NVR 11 (s, 11H); 7.6-7.4
(m 2H); r&'(i11m; 4. 2H); X 2YEAR 2H); 1.5 (m 1H); 2.2-1.1 (m
22H); 10 0 .9 (d, 6H)

15 'H NMR : 7.8 (d, 2H); 7.2 (d, 2H); 2.7 (m, 1H); 2.5 (s,

K

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,=

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

compound VI.1l



The compounds of EXAMPLES 18 to 28 below are prepared in the sanme way:

152

EXAMPLE 18 15
[ 4- (4- Adamant an- 2-yl - 2- chlorophenyl)but 3yny|]cyc|ohex | et hyl am ne
hydrochloride (i) ; R~ _ ; =2-CA ; Y=H; = -C—CY ; ny= 2 1HNWR 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. 120 (m 26H) . 91 TABLE 8 Y R ~
CCCHNCHCH?2 23 XEXAMPLERL X Y® p . ; Cor 1H NWt (salt,
gygriti)(19 Zéﬁb(ﬂb 1;0 ; 7.2 3-C1 5-C1 (d, 1H) ; 4.3 (s, 2H); 3.3 (m 3H

. 6- 1. m 1 20 186 H H HC1 O . 8 H20 H3C 21 134 ~
HHHCL 23 ~a~ 3-C1 6-C1_196 B CL5 CLa10

10

15

20

25

a) 1-[4- (1 1-Dimet yet% l% enyl]
dimethylcyclohexanol

328 ml of a 1.6 M solution of butyllithium in
cyclohexane are added at -78°C to 117 g of 1-bromo-4-
(1, 1-dimethoxyethyl)benzene in 1100 ml of
tetrahydrofuran and the reaction 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 and the reaction mixture is
stirred for 1 hour at -78°C. The reaction mixture 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 sodium sulphate and the
solvents are evaporated off under reduced pressure. The
compound obtained is recrystallized from 500 ml of n-
hexane; m.p. =88°C.

b) 99.32 g of 1-[4-(1,1l-dimethoxyethyl)phenyl]-4, 4~
dimethylcyclohexanol in 300 ml of dichloromethane, and
151 g of sodium iodide are added to 600 ml of
acetonitrile, under an inert atmosphere, and the
reaction mixture is heated to 30°C. 102 ml of
chlorotrimethylsilane chloride are added, followed, at
65°C, by portionwise addition of a mixture of 300 ml of
acetonitrile and 47 ml of acetic acid, and the reaction
mixture is stirred for 12 hours at room temperature.

The reaction mixture is filtered and extracted with

I%?dplZS OH3- C15- C1210' ' HC1



prepared ‘according to the same synthetic scheme as EXAMPLE 17, using
4- br onp- 3- met hoxyphenol as starting material (J. Am Chem Soc. 1926, 48,
3129) 5 TABZE 9 Y CGC ~CH2 NNCH2(CH3)2 (1) -r- X EXAMPLEXYSalt1H

NVFt 26HHHC110. 3 (s, 1H); 7.4 (m 4H);4.3 (s, 2H);3. 8 (m IH) ; 2 .4 (s,
2H) ;2.1-1.1 (m 30H)272-C1HHC 10.4 (s, 1H); 7.6 (d, 1H);7 . 5 (s, 1H ; 7
.4 (d, 1H ;4 .4 (s, 2H) ; 3.8 (m 1H) 3.4 (m 1H ; 2.9 (s, 1H) ;2.4 (s,
2H) ; 2.1-1.2 (m 93 28H) 283- C1d HC11F 3 (s, 1H); 7.6 (s, 2H);4 .3 (s,

2H) ; 3.5-1 . 0 (m32H 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

hydr ochl ori de. C CH%;{' R~ X=3-C . Y=+ ! H3C H.A=,~C 3 g of

t he conpoundEHFtQQKWEi %33T1;ﬁfrﬁe%ﬁd%%tégkah%§§tEgrpgké%ﬁﬁ rggénated,
under an inent d p EG.P su LNt resence
of 3 m of ccyhcliogiagzoz:ﬁ%% da(%f fzg%%#“@%{ﬁd?ﬁnig% g%r%éi %?nuggggoﬁgfcg poi soned
with 3.50 | in r I ctl L XEL i.s filtered through
Celite, theeaggd\/élnt@@r)eqé{/%p%?éa%%%gg?ﬂg%dé%ﬁga%s?gggug%fai ned is 15

purified by mimraiogMephy on a colum of silica gel, eluting with a 95/5
(v/v) dichl oronet hane/ ethanol m xture. The oily residue obtained is taken

up in di et hyl- et-her, ﬂmidwfﬂ%'tmﬂﬁiﬂ?hénﬁthndnbhéougbmp&md
precipitate is filtered off and dried under reduced 94
V.4
a)l-(1,1-Dimethoxyethyl)-4-(4,4-dimethylcyclohex-1-
enyl)benzene
36.13 g of 1-{4-(4,4~dimethylcyclohex-1-

10 enyl)phenyl]ethanone (compound VI.1) in 250 ml of
methanol are stirred for 12 hours at room temperature
in the presence of 0.5 g of para-toluenesulphonic acid
(PTSA) and 13ml of trimethyl-ortho-formate. The
solvents are partially evaporated off under reduced

15 pressure. A 50% solution of potassium hydroxide in
methanol 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.

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

25 The reaction mixture is stirred for 12 hours in the

presence of silica and filtered, the solvents are



pressure. The conpound of EXAMPLE 29 is isolated in a yield of 830; mp.
=158C (HC1~0.1 H~0) . The conpounds of EX ~MPLES 30 to 54 given bel ow are
prepared in the sane way: 5 TAHZE 10 H\ /H C=C~ CHZ N-CHZ CH3 R EXAMPLE R1
mp.; C (salt, hydrate) CH3 HOC 30 170 H3C 1 HC1 CHa 31 182 HCl1 32 138 HCl
0 . 3 HzO H3C 33 152 H3C 34 C~- 162 HC1 95 TABLE 11 HH C T \CHz N-CHz

CH3 (1) X EXAVPLER XYm. p . ; C( s agé t
, hydr at e) CH3H3C353- CLHLI55H0 114363- CLHHCL0. 5 H20© Hs 144- H3C- ~3- CLHHCLO. 3
H20105F3g3- CLHHC11 . 1 H20F10839~ \3- CIHHCIO . 6 H20 EXAMPLERLXYm p.: C

(sal t, hydrate) 96 F 40 ~\ 3-Cl1 H 138
evaporated off under reduced pressure and the residue

obtained is purified by chromatography on a column of
silica gel, eluting with a 99/1 (v/v) cyclohexane/ethyl
acetate mixture; m.p. = 60°C.
5 PREPARATION 8

1-[3-Chloro-~-4-(3,3,5,5~-
tetramethylcyclohexyl)phenyl]ethanone, compound V.5

H,C on,
(V.5) : R, = : X=3-Cl:Y=H

CH,
H,C

40.25 g of aluminium chloride are added at 0°C, under

10 an inert atmosphere, to 350 ml of dichloromethane,
followed by addition of 5 g of 1-[4-(3,3,5,5-
tetramethylcyclohexyl)phenyl]ethanone (compound V.1)
dissolved in dichloromethane. After stirring for 2
hours at 0°C, 17.1 ml of chlorine gas (d = 1.565,

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

20 place, and the organic phase is dried over magnesium
sulphate and concentrated under reduced pressure. The

residue is purified on a column of silica gel, eluting



HC1-F 41 C ~ ~ 160 3-C1 HHCL H3CO ~ ~ ~ 0 42 3-CL HHC1 0. 7 H20 C 43
102 3-CI HHA 0.4 H20 44 ~a~ 3-Cl 5- 188 C1 HC1L H3C 45 ~b~ 161 H3C 3 -C 1
HHC 1 46 H3C 2-C1 H 195 H3C HC 1 ~a~ starting with the correspondi ng base,
the funmarate salts are prepared as follows: 1 g of base is dissolved in 50
m of isopropanol. 0.26 g of fumaric acid is also dissolved at 50C in 100
m 5 of isopropanol. The solution cont@&@ing the starting material is
poured into the warm fumaric acid solution. The reaction mxture is stirred
for 15 mnutes at roomtenperature and the solvents are then evaporated off
97 under reduced pressure. The crystals obtained are washed wi th et hyl

et her and t hértly gcrd/st alw/iwed felvhexanendichlerome phane188Quitamar at e) .
The mal eate is prepared in the same way: mp. - 166C (naleate) 5 ~b~ the
fumar at e i s vygredgared ¥riom tthe Tdr4 €pondi ng base; mp. - 104C (funarate)

TABLE 12 Hi C ~(CHZ)~ N-RZ gl)
The following dichloro compounds are also isolated by

chromatography:
5 1-{3,5-Dichloro-4-(3,3,5,5~
tetramethylcyclohexyl)phenyl]ethanone, compound V.6
H,C
CH,
(VB):R, = ; X=3-Cl;Y=5-Cl

CH,

H,C

'H 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,
10 6H).
1-[3,6-Dichloro-4~(3,3,5,5~
tetramethylcyclohexyl)phenyl]ethanone, compound V.7
H,C o,
(V) :R,= : X=3-Cl; Y =8-Cl

CH,
H,C

'H NMR: 7.6 (s, 1H); 7.2 (s, 1H); 3.3 (m, 1H); 2.6 (s,
15 3H); 1.5 (m, 2H); 1.2 (m, 4H); 1.1 (s, 6H); 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]ethanone,

compound V.8



EXAMPLEXYNRZm p. ;
2HC10 . 75 Hz0493-Cl15-Cl11-CH

mass ES+ .

392. 4 (M)
synthetic schene as in EXAVPLE 44,

5 EXAMPhE 53 [(2)-3-(2,6-Di chlorobipheth 4-yl) propen-2

yl j cycl ohexyl et hyl am . ne hydrochl ori de

6-Cl ; A= ~C=C\ 10 mp. - 120C (HCl). 99 EXAVPLE 54

[ (Z2)-4-(4- Adamant an- 2-yl - 3-chl or
hydrochloride H\ ~H (1): R = ; X=3-
The conpounds in TABLE 13 bel o
synt hetic sqlsye as thaR,Fn

10

15

20

& pr &par ed accordlng to the sane

'H NMR: 7.9 (1H, s); 7.8 (d, 1H); 7.4 (4, 1lH); 3.1 (m,

1H); 2.5 (s, 3H); 1.8-1.1 (m, 8H); 0.9 (s, 3H); 0.8

(s, 3H).
1-(3~Chloro-4-tert-butylphenyl)ethanone, compound V.9
CH,
(V.9):R,= —?“‘CHa :X=3Cl;Y=H
CH,

!y NMR: 7.8 (s, 1H); 7.7 (d, 1H); 7.5 (4, 1H); 2.5 (s,

3H); 1.4 (s, 9H).
1-(3,5-Chloro-4-cyclohexylphenyl)ethanone, compound

V.10

(v.10):R,=—Q . X=3-Cl; Y = 5-Cl

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

compound V.11

CH,
(V.11): R, = » X=3-Cl;Y=H
CH,

'H NMR: 7.9 (s, 1H); 7.8 (d, 1H); 7.5 (d, 1H); 2.8 (m,
1H); 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

(VIZ.1) : X = 3-Cl ; Y =H

(CH3) 2226HC1502- C1H1-CH (CH3) 2162HCL ;

H{(l) : R~ _~~; X =30

C(salt, hydrate)47HH1- CH (CH3) 2(a)HC1483- ClH1- CH ( CH3)

H2051
~b>3- C15- C11-CH3204 H Y \ 98 HC1523- C15- C12- CH2CH390HC1 ; 0.2HzO (a)

-henyl)but 3 ynyl]cyclohexylethylan1ne
sH A= ~C=C~ ;n=2 S mp. - 178C (HCl).

H- /HY C C¢=@§! (;CHE=NRZ R X

; 25| .3 and 135.3 (b) prepared according to the sane
usi ng conpound 4.2 as starting material.

Y =



10. TABLE 13 EXAMPLEXYRR2Zm . p . ; C salt, hydrate553-F5-F-CZH;
182HCl~a~563- H- CZHSguntCH3HOC (0) CF3 100 57 ' OH3- C15-- CZHS210C1HG O . 2
Hz0583- C16- - CzH5] 65C1HC15 9~- - - CH3- C1- H- CZHS140HC160

~b>2- C16- - CZHS174C1HC1H3C ' ~, 61

.- H H CZHS142CH3HC1622- C1- H- CZHS208HC1633- C15- - HLI52C1HC1 (a) using

4 br onp- 3- met hoxyphenol as starting material (J. Am Chem Soc. 1926, 48,
3129) 101 (b) using 4-brono- 2, 6-di chP8rophenol as starting material (J.
Am Chem Soc |933, 55, 2125- 2126) EXAMPLE 64 5 { (E) -3- [3-chloro-4- (3,
3, 5, 5 tetranethyl cycl ohexyl)phenyl ] propen-2 yl}cycl ohexyl et hyl am ne

hydr ochl ori H3C_CHI =3-Cl_.Y=H, A= H H3C 10 24.3 ni
of a1l N1sofg?ignogfa&PW&BgHFyﬁﬂﬁﬁﬁ%ﬂﬁﬁHQWRE?cﬁg??ﬁEmE¥§GFn @%ol uene are
added dropw se r.an i nert atmnosphere t oJution of 4 g of the
conpound oft %%ﬁﬁPEE MQSPREAS nFoogg%g$ :Pf%ESQ %E?Tgﬁ mxture is stirred
at 40C for gg nd LS then5@§urr-id |tntozad’L mgd&ﬁ% gnxture and sodi um

hydr oxi de S HFFPea |s obt af e e tesulting m xture
is extracte fﬁ&@ £ '8&8 ”%ddﬂ?i sgparaled; after settling
has taken ﬁ?ace ?ﬁ grgan ase i's éﬂpqggover gne5|uﬁgsulphate and the
solvent§5 chloride dlssolved in 200 ml of 1,2~-dichloroethane. 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 chromatography on a column of
silica gel, eluting with a 90/10 (v/v)
cyclohexane/ethyl acetate mixture. Compound VII.I1 is
recrystallized from cyclohexane; m.p. = 107°C.
PREPARATION 10
15 Cyclohexylethylprop-2-ynylamine, compound (4.1)
20 ml of 80% 3-bromopropyne are added dropwise to
30.3 ml of cyclohexylethylamine and 239.7 g of potassium
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.
! H NMR: 3.3 (s, 2H); 3.0 (s, 1H); 2.5 (g, 2H); 2.4 (m,
1H); 1.8-1.1 (m, 10H); 1.0 (t, 3H).
25 The following compounds are prepared in the same way:

Cyclohexylmethylprop-2-ynylamine, compound 4.2



20" are evaporated off under reduced pressure. The residue is taken up in
di ethyl ether and hydrogen chloride is bubbled through. The precipitate
obtained is filtered off and dried; mp. - 169C (HC1~0.2 H20) . 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-[9-(3,3,5,5-Tetranethy|cyclohexyggphenyl]propen

2-yl }cycl ohexyl et hyl am ne hydrochloride:” H3C CH3 (1): R = CH3 H3C 10 mp. =
200C (HA ). EXAMPLE 66 H\ ; X=H ; Y=H, A= /C=CQ H
{(E)-3-[4-(2-Adamantyl ) phenyl ] propen-2 15 yl }cycl ohexyl et hyl am ne

2¥dr0Ch|Oriqﬁyé&oﬂé*?fﬁ§bp§5¥§t¥r@5-ég?ﬁ&lkhﬁh@; bo%%gﬁAd{yJ3 103 EXAMPLE
PREPARATION 11
Cyclohexylethylbut~3-ynylamine, compound (4.4)
a) But-3-yne (4-methylphenyl) sulphonate

5 74.8 g of tosyl chloride are added to 36 ml of pyridine
at 80°C. The reaction mixture is cooled to 15°C and
25 g of but-3-yn-1-ol 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 is extracted with diethyl ether and the organic
phase is then washed with dilute agqueous sulphuric acid
solution and then with saturated agqueous sodium
hydrogen carbonate solution. The organic phase 1is dried
over sodium sulphate and the solvents are evaporated

15 off under reduced pressure.
'H 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)
b) 57.9 g of the compound obtained in a), 21.7 g of
sodium hydrogen carbonate and 35.7 ml of

20 cyclohexylethylamine 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 is dried over magnesium sulphate and the
solvents are evaporated off under reduced pressure.

25 After distillation, the expected amine is isolated;

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



~(E)-3-.[4- (2- Adamant yl ) - 3, 5-di chl or ophenyl ] pr open- 2 yl } cycl ohexyl et hyl am ne
hydrochloride H- (1) : R~ , X=3-C ; Y=500 ; A~CC- H5 mp. - 224C
(HC1) EXAMPLE 68 i3-[3-Chloro-4-(3,3,5,5
tetranethylcyclohexyl)phenyl]propyl}cyclohexylethylanln | O a hydrochl ori de.
HBC CH3 (1) ~ R _; X=3-C0 ~CHBH3CY=H; A=-CHz CHZ 4 g of the
conpound of EXAMPLE 3 are hydrogenated g the presence of 0.4 g of |oo0

pal | adi um on charcoal and 15 50 ml of ethanol. The reaction m xture is
filtered, the filtrate is evaporated under reduced pressure and the residue
obtained is purified on a colum of silica gel, eluting wwth a 97/3 (v/v)

t ol uene/ et r IFREBARATXION €12 The oily residue obtained is taken up in diethyl
et her and 20 hydrogen chloride is bubbled through. The precipitate obtained

~is filtered foiAceind -@+adorpphenyll 583 f Hid yome th8deShd phomadends of
EXAMPLES 69 to 78 given below are prepared in the same way: TABLE 14 R~ ~ ~
CHz CH2 CHz den@ureH¥g1]) K EXAMPLE R X mp. ; C (salt, hydrate) CH H3C
69 H~ 170 cH, HHC1 0.2 H20 182 70 HHC1 0 . 6 H20 F 71 C1 129 HO CH3
(Va.l) : X = 3-Cl ; ¥Y=H ; 2 = OTf
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 N solution of hydrochloric
acid in dichloromethane. The phases are separated after
settling has taken place, the organic phases are 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 95/5 (v/v) cyclohexane/ethyl acetate
mixture.
'H NMR: 8.2 (s, 1H); 8.0 (d, 1H); 7.8 (d, 1H).
The following compounds are prepared in the same way:
20 4-Acetyl-2,6-dichlorophenyl trifluoromethanesulphonate,
compound Va.2
(Va.2) : X = 3-C1 ; ¥ = 6-Cl ; 2 = OTf
'H NMR: 8.2 (s, 2H); 2.6 (s, 3H).
4-Bromo-2-chlorophenyl trifluoromethanesulphonate,

25 compound IIfTa.l starting with 4-bromo-2-chlcrophenol.

(IITa.l) : X = 3-C1 ; ¥ = H



72 HCCl 184 3 HC1 G 73 C1 102 HC1 1 . 2 H20 |05 F 74 C1 104 F HC1 F 75
/ \ Cl1'88 HC1 0.7 H20 76 H 228 HCl EXAMPLE 77
[3-(2,6-Di chlorophenyl 4- yI)propyI]cycIohexylethylan1ne hydrochl oride (1)

R~ ~\ ; 3-C ; Y =6-C A=-CHZ CHZ 5 mp. - 128C (HC1l) EXAVPLE
78 {-3-[4- (2 Adanantyl) 3,5 10 d|chIorophenyl]propyl}cyclohexylethylan1ne
hydrochloride (1) : R~ ; X =3-C ; Ygg 5-C ; A= "CHz CHZ mp.F = 220C

(HO)  wo 00/ 76353 106 PCT/ FROO/ 01575 CLAIMS 1. Conpounds of formula: Y R
R- ~, \ AA(CHZ)~ N- R X' 5 in which:

'H NMR: 8.1 (s, 1H); 7.7 (d, 1H); 7.6 (d, lH).
PREPARATION 13
2-Chloro-4-[3~-(cyclohexylethylamino)prop-l-ynyl]phenyl

trifluoromethane-sulphonate, compound Ia.l

R
7/
(ta.1) : Z=0Tf, X=3-Cl; Y=H: N = ——N—CH,CH,

R,

2.14 g of cyclohexylethylprop-2-ynylamine (compound
VII.1) are added, under inert atmosphere, to 4 g of 4-
bromo-3-chlorophenyl trifluoromethanesulphonate
(compound IIIa.l), 0.06 g of copper iodide, 10 ml of

10 pyridine and 20 ml of triethylamine, followed by
addition of 0.413 g of the catalyst
dichlorobis (triphenylphosphine)palladium VI . The
reaction mixture is refluxed for 2 hours and then left
at room temperature for 12 hours. The resulting mixture

15 1is filtered and the solvents are evaporated off 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
99/1 (v/v). The compound obtained is taken up in

20 dichloromethane and filtered, and the solvents are

evaporated off under reduced pressure; yield = 76%



- A represents a group chosen fromthe followng: -CG--CG , -CHCH ;
-CHz-CH2 - nis equal to 1 or 2; - Xrepresents a hydrogen, chlorine or
fluorine atomor 10 a nethyl or nethoxy group; - Y represents a hydrogen
atomor a chlorine or fluorine atom - Rl represents a cycl ohexyl group
nmonosubstituted, disubstituted, trisubstituted or tetrasubstituted with 15
a met hyl group; a phenyl group nonosubsidtuted or disubstituted with a
fluorine or chlorine atomor with a methoxy group; a cycl oheptyl,
tert-butyl, dicyclopropylnmethyl, bicyclo[3.2.1]octanyl, 4
tetrahydropyranyl, 4-tetrahydrothiopyranyl or 1- or 2 20 adamantyl or
adanant an- 2-'&f NgiRoup:- Sor(sR1 18 pr dsent &la Whenyl - Yr bdip, 1Kt 7 bai hig (8nder st ood
that, in this case, X and Y are other than hydrogen; - R2 represents a
hydr ogen at ciflor 4 § G CHH)al k314 gfouplBbt i brarlylsdBst LPH édOwilth a
trifluoronethyl group; 25 - R3 represents a (CS-C~) cycl oal kyl ; | 07 and
t he additi onftsal of these conpounds w th pharmaceutically acceptable

acids, as well t ql vates and hydrates thereof. 5 2. Conpounds
accordi ng t(?ﬁﬁéghﬁﬁf%ﬁn}ﬂMﬂ ch: - Arepresents a group chosen fromthe

follow ng -GG - CH= -z CHZ- CH2 - i r X - X
represengé &7@%ﬂqﬁﬁﬁf°{§ﬁQﬁ?#ﬁ??ﬁégﬁﬁﬁ¥?%%ﬁ%§§#f%F£§né@ghy%ng%%gghoxy
group; - Yr sents a hydrogen atomor a chlorine or fluorine atom - Rl
represents a ‘cycl ohexyl group nonosubstituted, 15 disubstituted,
trisubstituted or tetrasubstitul~ ith a nmethyl group;. a phenyl group
monosubsti t yver) or di sybstit oted aFf | uor i né& o+Cthl ofifhe atomor with a
met hoxy group; a cycl oheptyl, t put yl , di cycl opr opyl net hyl ,
bicyclo[3.2.1]octanyl, 4 20 tetrahydropyranyl, 4-tetrahydrothiopyranyl or
1- or 2 19.7 g of 4-acetyl-2-chlorophenyl

trifluoromethanesulphonate (compound X.1), 10 g of 4-
10 fluorobenzeneboronic acid, 2 g of
tetrakis (triphenylphosphine)palladium, 17.9 g of sodium
carbonate 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 atmosphere at 60°C for 8 hours.
15 The reaction mixture is then stirred for 12 hours at
room temperature. The resulting mixture is filtered and
the solvents are evaporated from the filtrate under
reduced pressure. The residue obtained is purified by
chromatography on a column of silica gel, eluting with
20 a 97/3 (v/v) cyclohexane/ethyl acetate mixture; yield =
94%.
'H NMR: 8.0 (s, 1H); 7.9 (d, 1H); 7.5 (m, 3H); 7.3 (m,
2H)Y; 2.6 (s, 3H).
The compounds V.13 to V.17 given in TABLE 1 below are

25 prepared in the same way:



adamant'yl group; being understood than hydrogen; - RZ represents a 25 with

atrifluoror~ - R3 represents a or Rr represents a phenyl group, it that,
in this case, X and Y are other (C -Cqg) alkyl optionally substituted iethyl
group; (GC5-C~) cycloal kyl; | 08 and the addition salts of these conpounds

wi th pharmaceutically acceptable acids, as well|l as the solvates and
hydrates thereof. 5 3. Conpounds according to daim1l or 2, of fornula: Y
R~ ~~ACHz NRZ (1.1) T X in which: o3p represents a group chosen from
the following: 10 -C=C , -CH=CH ; -CH2-CHZ - X represents a hydrogen or
chlorine atom - Y represents a hydrogen atomor a chlorine atom - R1
represents a cycl ohexyl nnnosubstitu&ﬁgLEdisubstituted, trisubstituted or
tetrasubstituted with 15 a nmethyl group; a phenyl group substituted with a

; t hoxy group or one or two fluorine atons; a tert-butyl
or 1- or 2- ~ gouptsor RL r(&presents a phenyl group, it being
under st ood t hat, thid case, X and Y both represent a chlorine atom 20 -
R~ represents a/(C~-C3) alkyl; and the addition salts of these conpounds
W th pharnaced?ically acceptabl e acids, as well as the solvates and
hydr at es thereof. | 09

COMPOUND Ry 1H NMR
F
8.1 (s, 1H); 7.9 (d, 1H);
V.13 7.5 (m, 2H); 7.2 (m, 3H);
2.6 (s, 3H)
F‘
8.0 (s, 1H); 7.9 (d, 1H);
V.14 F 7.6 (m, 3H); 7.3 (m, 1H):
2.6 (s, 3H)
F
8.0 (s, 1H); 7.9 (d, 1H);
V.15 7.6 (d,1H); 7.4-7.1 {(m,
3H
- )
2.6 (s, 3H)
cl < > 8.0 (s, 1H); 7.9 (d, 1H);
V.16 7.5 (m, SH); 2.6 (s, 3H)
kgco-—~{: :>——- 8.0 (s, 1H); 7.9 (d, 1lH);
V.17 7.5 (d, 1H); 7.4 (m, 2H);
7.0 (m, 2H); 3.8 (s, 3H);
2.6 (s, 3H)




4.. Conpounds according to any of Clains 1 to 3, in which A represents a
-CH=CH group of (Z2) configuration. 5 5. Conpounds according to any one of
Claims 1 to 4, in which X represents a chlorine atomand Y represents a
hydrogen or chlorine atom 6. Conpounds according to any one of Clains 10 1
to 5 in which RL represents a 3,3,5,5 tetranethyl cycl ohexyl or

3, 3-di net hyl cycl ohexyl or 4,4 dinethylg&clohexyl group, a phenyl group
nonosubstituted or disubstituted with fluorine atomor substituted in
position 4 with a chlorine atom or a 15 1- or 2-adamantyl group. 7.
Compounds according to Caim|[lacuna], chosen from -

[ (Z)-3-(4- Adarmntan.. - 1 he =220 hexyket hyl am ne
Do [(Z)-3-?4- dgﬁgﬁ%%ﬁigéﬁﬁ' g%@ﬁ)mi%%ﬁ%% yii%%él%hgééﬁé?hgfggine; - {
(2) -3- [4- (4, 4-Di nethy, ohexyl)

- 2¢hl or ophef$pfofen—= I ohexyT &ChyY aftHe ; 25

-[(2) - 3-(4- Adamant an- 1- yl A3=¢hl or ophenyl ) propen-2 yl]cycl ohexyl et hyl am ne ;
110 -

[ (2) - 3- (4- AdariiR an8 20yl(s3, BHdi chil. 4r dphedy) ;priopenRy | Wyc| bifexéd et hyl ami ne

[ (2)-3-(4- Addhant an- 2-yl - 3, 5-di chl or ophenyl ) propen- 2yl ] cycl ohexyl (2- net hyl e
thyl)amne ; 5 as well as the salts thereof w th pharnmaceutically

accept abi o hrids baRacheTooty aFdsionsl ipnan ket 1) ebhangne

((2)-3-(4- Adamant an-2-yl -3, 5
dichloropheﬁ?ﬂ?ﬁPGﬁéH3§3yl]cyclohexylethylanine as well 10 as the salts

thereof with pharnaceutigf X accept abl e aci ds, sol vates thereof and

hydr at es t h@rtDf Ragcorei @ e-ai m x =3.ciPvacgss for preparing a conpound
15 according to Caim1l, A ich A represents a -C=Cgroup, characterized
inthat: a) either, if n =1, a Mannich reaction is carried out between the
phenyl acet yiengderd vat ye of) formal @m, 4H); 2,6 (s, 3H).

PREPARATION 15

10 3-Chloro-3-[{3-chloro-4-(3,3,5,5~-
tetramethylcyclohexyl)phenyl]propenal, compound IV.1
H,C
CH,
(Iv.1) 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 scolution of
15 3.72 ml of dimethylformamide and 20 ml of anhydrous
dichloromethane and the reaction mixture is then
stirred at room temperature for 30 minutes. 3.92 g of
1-[3-chloro-4-(3,3,5,5-
tetramethylcyclohexyl)phenyl]ethanone (compound V.6)
20 dissolved in 10 ml of dichloromethane are then added

rapidly, after which the reaction mixture is stirred at



Yl R-.~\ C=CH (Il) X20 in which R, X and Y are as defined for (I), the
formal dehyde and the amne ( 1 ) HNRzR3, Rz and R3 being as defined for (1)
; b) or, a Suzuki coupling is carried out between the conmpound of formula:
111 YR Z ~ ~CGCG(CHZ)~ N z (la) R3 Xinwhicr. X Y, n, R2 and R3 are
as defined for (I ) and Z represents a bromne, an iodine or a
trifluoronethanesul phonate (OTf) group ggd a boron 5 derivative (2) of
formula RI-B(OR)z in which R represents a hydrogen atomor an al kyl or aryl
group in the presence of a base and a netal catalyst; c¢) or, when R1
represents a cycl ohexyl group nonosubstituted, disubstituted,

trisubstitut fgomr tef E%rtﬂggb%lﬁ litzecﬁlowéﬂ Bty O iRy 1 2 6¥6! ohept Y,

tetrahydropyranyl, 9- tetra ydrot hi opyranyl or adamantyl group, a coupling
is carried ogh,PelwegRoCaMAYRE /(@) mik Ml hrd rﬁprﬁﬁ%‘f Sagleb@di ne or
brom ne atom and the ketone (3) corresponding to Rl represented by 15 Cy
-G n the pre§esl@ew&oalbﬁsethbqlgﬂevgoumllorht enfedirde Lepgounthef forml a:
Y-~ RC ~~CGC(CHz)~ N~ HOR 3 in which X, Y, n, RZ and R, are as
defined for fé3ultihe ﬁi@xsakd genpashed With Isen rieid® setiieed under

sel ective
5 hydrogen carbonate solution and 50 ml of water, the

N

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 o0il obtained is purified by chromatography on a

10 column of silica gel, eluting with a 97/3 (v/v)
cyclohexane/ethyl acetate mixture.
'H NMR: 10.2 (d, 1H); 7.7 (s, 1H); 7.5 (d, 1H); 7.3 (d,
1H); 6.6 (d, 1H); 3.4 (m, 1H); 1.5 (m, 2H); 1.3 {(m,
4H); 1.1 (s, 6H); 0.9 (s, 6H).

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

are prepared in the same way:

TABLE 2
o
Cl \/\C—-H
C=C\ (V)  inwhichY=H
H
R1
X
COMPOUND (R; X m.p.; °C or 'H NMR
CH,
H,C 10.1 (d, 1H); 7.8 (m, 2H);
o 7.4 (m, 2H); 6.9 (m, 1H);
3
CH
.z d H 2.9 (m, 1H); 1.4-0.8 (18H)




condi ti ons; 112 d) or, a coupling reaction is carried out between the
amne of formula: RHCGGCG(CH2)~ NN\ Z (4 R 3 in which n, R~ and R3 are as
defined for (1) , and the 5 conpound of formula . YR~ 1~ Z (lIll) Xin
which R1, X and Y are as defined for (lI) and Z represents a brom ne or
i odine atomor a trifluoromethylsul phonate (triflate or OTf) group. 10 10.
Process for preparing a conpound accorgl Ng to daiml, in which A
represents a - CH=CH group, characterized in that a hydrogenation is carried
out, wth nascent hydrogen or in the presence of 15 cycl ohexene of
corrpound ( A e pr-eseRt-S—afrateyH-ee—grotP———C——+—otee+t 0
prepare the ethyl eni ¢_conpound (1) in|(the formof a m xture of the Z anq E
i soners, ICMRLNR dByenation is carnfed dt-B-r t e F ede of a netal
cat al yst (ﬁ a support i reparle the ethylenic conpound (1) |in
Z form or| alternatiy in whjich A represents an acetyl eng
group -C--C is reag hydr ilde 113 in order to prepare {the
et hyl eni ¢ {[Ofpdund (| H 146
Iv.4 H
Iv.5 H
H,C s
10.0(d, 1H); 7.8(s, 1H);
Iv.6 Cl 17.7¢d, 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
| 3
H3C—C|:—
IV.7 CH, cl
F
IV.8 : Cl 139
F
F
IV.10 F—<‘; >"‘— Cl
F.'
IV.11 Q Cl
F




form 11. Process for preparing a conpound 5 according to Claiml1,

A represents a -CHz-CHz group characterized in that a hydrogenation of

conmpound (
out.

1),

10 12. Phar nmaceuti cal

in which A represents a -CH=CH or
conposition containing,

-C=C

group, is carried

as active principle,

conpound according to any one of Clains 1 to 8 13. Use of a conpound
according to any one 15 of Cains 1 to

medi ci nal

to reduce the innunologica

pr oduct

for the preparation of a

intended for treating conditions in which it
act|V|ty,

in which

a

is desirabl e

in particular aut oi mune condi tions.

20 14 . Usgof—aconmppmnmd—accordrrg—torany-—pre—of—tarms—tto—8—for—tihey
preparationp of a nediginal oguct i ntendedf for conbating the proliferatjon
of tunour ¢ells. 114Chs:; of—a coppound according to any one of C alns
1to 8, foi the prepajatio ‘a medi cjapl product intended for treating
heart rat e fdrsorders: — Ay ASsTTAYE
AE.AFT LA ] AY.A LA Y. AL. A . AL. A; . A% Ay~ . Af9. AuLy| AL
CAYL. A . As]A. ASY. A AQ@TES DL On 1 (G | LEAF 418 AQ S ASLE) Ay9
CAF.A A AS YVAy@E Ays| JAL% AF & A
. Ae. A9. AOA| Al A& A9. A 7.2 (d, 1H);
7.6-7.3 (m, 3H); 7.1 (m,
2H); 7.0
(d, 1H); 3.8 (s, 3H)
H,C
><:>_ 10 (d, 1H); 7.9 (s, 1H);
tv.14 H,C L 7.8 (d, 1H); 7.5 (d, 1H);
7.0 (d, 1H); 4.8 (m, 1H);
1.7-1.1 (m, 8H); 0.95 (s,
3H); 0.9 (s, 3H)
TABLE 3
o]
Cl \\C—H
Y 7
C——C\ (IV)  in which X = Cl
H
R1
Cl
COMPOUND Ry Y m.p.; °C or 'H NMR
CH,
H,C 10.1 (d, 1H); 8.0
(s, 1H);
IV.15 H,C 5-Cl .
CH, 7.9 (s, 1H); 7.1
(dl 1H)
3.9 (m, 1H); 2.1
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] ca] ca] caV] cp] ca] ca] ca] ca]lca]cal]cTaU] cal *td "
+5579{vql gb] X] ] ca] ca] ca] caj ca] ca] ca] ca] ca| ca] ca] ca pa@ca&pakga}cg]ga};aV}ca
] ca] ca] ca] ca] ca] ca] caV] ca]ca] ca] ca] ca] ca! p-
96!""#$F@@@@‘&&&&&&&T4"6(((*))*N¢***+|mﬁnhcAY]]]ch]@ﬂ]ea]ca]ca]ca]ca calca
]ca] ca]ca]c ca]cé]ca]ca]q A caj caJ caJftalJcaJcaJcaJcaJcaJcp] ca! +
, W [#/001244 5(6!728n9q9]}:
) <h<o=%( >] >p>>>37?H?y??7?} | ca] ca] caj ca] ca] ca] ca] ca] ca] ka] ca]
ca) ca) ca) ca]lc&{ca] calcalc g [Td]lkal ca]k¥d ca] cal ?22@ @@ D@D AA
AAAGBMBBC&C* COCQCCCCDD1D3DI DDDDD+E| vgl gb] X] ] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca]ca] ca! +E. E/
FCGHS$I 1 1 J1JJIMIVKbLT MVMKNOOPQRSTTTTTTTVWK{ vpkf a\ W] ca] ca] ca] ca] caV] ca] caV] c
a] ca] ca] ca] EBFRARRETCH] 28] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca! 7777 7* 757 Z7277[ L AT\ zupkf al VKT al calJ calca]calc
a5 cal ca ca] SGELRFRARCA0) dabe S CRTeRT LAY by DL bty LSFBRPEaL] cal ca
] ca] ca]ca] calca \\é\;

1D1{1111] 2~%8"RPB"%a 5b6b$bg§ bl bbbbbbb} xsni d_z] ] ¢] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ?ca]c ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
bbcCOGcXc] cccececcc* el ee6gDg~gUhxk—1T ]
aJcal callc ,q@]ca]ca&cg]ca
a]caD]ca]cZ%caV]ca]ca]ca]c.
A H N Pl gl I dnmmmmnPn| nnnnoodtogosegggssstttuu| wgl gb] X] ] ] ca] ca] ca] ca] caV] ca] ¢
a]ca]ca]ca]ca]ca]ca]ca]ca]c§£oa]ca?cé]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caLﬂc
a] ca] calsiuvww W WWWWXXYYY Z bzgzl zzz{{|

}x}}~zupj e [ U] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] caV] caV] ca] ca
] ca] ca] ca] calt ] o e dp vdfen}da] eaxpcaiveelye<guv| Zudjrel [®] ca] ca] ca] c
a] cha] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca]ca]c
a]ca]ca]ca%ﬁﬁﬂ%aﬂﬁﬁﬁfan inert atmosphere and with vigorous

17k k, kvVkkkkl C | vgl fa\Whi d_Z] ] ca] ca] cal] c
8] ca] ca] ca] pa\/] c§]=c§1&§1{(;__ ,gU] c

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

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



Axx{vql-ga[ Vj e [ VU] caV] caV] ca] ca] ca] ca] ca] cal] cal] ca] cal] ca] cal] ca] ca] ca] ca]
ca] ca] ca] caV] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] c”a ‘a #

' 036<h: c}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca]ca] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] caV] ca] ca! cS~

Ct 6egkn5h9g| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calga] ca] cal

9i"Vc8-,eh g_}fi}xsnid Z]ca]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]ca]ca]caliclxYuxl mflL5#19?[i]|w
rl ga\W]ca] caV]ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]caV]c
a] ca] ca] ca] chllcajaced bl ca) Tajechtadge @:iBryclohexyl) phenyllpropenal

VB @/EHT]| v+9}xsnhb] W ga\ W V] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] cal] ca]lcadrpa)ed] 4] thUltaieatkdalsaVPladapdallc 4 -GAlssignePare

KLPV{vqgl fa\Wga\ W] ca] ca] cal] ca] ca] ca] ca] cal] ca] ca] ca

WV] caV] ca] c &Pt ajar] dhaw] & cl %a{%@%égpca}éé}lég] davredndagicegt Atca
&9gpuy} &3L\j {upke [VIgal\W]ca] c % ca] ca] caV] ca] ca] ca] ca] ca] caU] cal] ca] caV
] ca ca] cal C§Fé§: 154 c]a]ft%\Bf ca} *é?%a‘f%%}éﬁg’j EaVFesFc&emperature

5 S gl el
KpHq Y- DS U
| calca cal @}1 o%aa%%?%] l&%%% B?Es]v%%h %@%%%&%tﬁ?%ﬁi]“x%‘]hﬁi%ac
o cad e calleghoale gl a{ic@ ! fca&g&ﬂqgggaasaggsswl%awra@dca W] cal ca

V[ Ezupj e [ VphetY a aj ca
V] ca} caV) aacr cAFCarer @ﬂ;ﬂ%ﬁﬁﬁ SRR R o (s g A T
| vl o\ W chieal Galee Ml catloal col ol om@algghaakcakcghea\ﬂl%@] gqV] ca] ca] ¢
a] caV] ca] ca] cal] ca] ca] ca] caV] ca] caV] ca] ca

6D X% / bg| vekkohbdod-casa\irc & cadd em cadv] 2] eab) gal cabhezlied] eawhcal ca] cav
] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca

+/\] VY& TR~y yoildhéddhnkcalydalleh]-cad@aV] ca] ca] cal] ca] ca] caV] ca] ca] ca] ca] caV] c
a] ca] ca] caV] ca] caV] ca] cal] ca] cal] ca] caV]ca] caUl ca]ca crT$[]

GLT"" dqzuoj ¢ YR cal} Ba)eaUL&af caWUBcdfGallda]; can]Z:a] €] kN cadl 2ajwoa] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca

| & . 68?2CCGex isnhé] ARdjd_YW)ga]leaV] @& cEV] cal c@UI ga] 6HUf cAVPcdl)ca] caV] ca] ca
U] ca] caV] cay] caV] cal] ca] caV] cal] ca] caU] ca] caU] ca] ca] caV] ca] ca$. 1369<Fl s\ d: =
@-xsnmhc YSWALta] ca] ca] ca] cal] ca] caV] ca] cal] ca] caU] ca] cal] ca] ca] cal] ca] ca\/] c

? % g?]! f:aig a\/&caéég\#ﬂgégkgﬁkﬁﬁ %&I\Al@ (?%]a](f;?c%ﬁ‘%%@ﬁaf cal'@aPciFe8tcal cal cal ¢
D !

%Lizq\#/]#;z}#;% %géggé%§%§8}t %%%U] e C?lgc]z'f g} 3?985/3/} g:}/]cge/} gg] caV] ca] caV]ca

] caV] ca] ca] ca] caV] ca] ca] ca] caV] ca] capgatf cg] ca] ca] cal] ca] cal] ca] cal] ca] cal

caJ ca] ca

481 &UEEEEEEEEESE R (((! éS( Z (( yt ni cAXSV] cal] ca] cal] ca] caV]ca]c
aUy] ca] cay c3ca cad= ca] ¢ ] d%\‘&f}1 ca] caV] ca] ca] caV] ca] ca] ca]caV]c

alcajcalca ))))AF6Y))))))) *FVErEr. +b+++ < q,
X
COMPOUND R; X m.p.; °C or 'H NMR
CH,
H,C
7.3 (d, 2H); 7.2
" (d, 2H);
.2 i 4.1 (s, 1H); 2.9
(m, 1H);




- +-9- | w ngb\ UWV]
WV] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] cal] ca] caV]c

a]J ca] ca] ca] cal] ca] calU] ca]caV]ca 9- _

-b-w./

/0

070Q0111B2E2U3333444CAEAl 4APARATA] 4_4a4dc4ed{vpke ZUngb\ UV] ] cal] ca] cal] ca] caU
] ca] cal] ca] cal] ca UWV] cal] caU] ca] calU] ca] ca] ca] ca] caV] ca] ca] ca

U\/] cal] ca] cal] ca] ca] ca] ca] ca] cae4g4i 4l
; <<=>?@\ABBC~yt 0j e" ZUV] ] cal)] ca] ca] ca]

X

g4s444667

89::,: :c;h;
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COMPOUND R; Y m.p.; °C or H
NMR
CH,
H,C 7.6 (s, 1lH); 7.5
(s, 1H):
II.13 H,C 5-Cl 4.4 (s, 1H); 3.9
CH,
(m, 1H);
2.0 (t, 2H);1.2
(ml 4H);
1.1 (s, 6H); 0.9
(s, 6H)
CH,
H,C 7.6 (s, 1H); 7.4
(Sr 1H);
II..Z4 HSC 6—Cl .
CH, 4.6 (s, 1H); 3.2
(m, 1H):
1.5-1.1 (m, 6H);
1.0 (s, 6H); 0.9
(s, 6H)
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PREPARATION 17
3,5-Difluorobenzeneboronic acid, compound 2.1
5 91.5 ml of tert-butyllithium are added at -78°C to 20 g
of l-bromo-3,5-difluorobenzene in 300 ml of diethyl
ether. The reaction mixture is stirred for 1 hour at -
78°C and 14.2 ml of trimethyl borate are then added.
The reaction mixture is stirred for 1 hour at -78°C and
10 then for 12 hours at room temperature. 200 ml of
aqueous 1 N hydrochloric acid solution 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
pressure. The residue is taken up in cyclohexane and
the precipitate obtained is isolated by filtration.
'"H NMR:7.4 (m, 3H); 7.2 (m, 2H).
PREPARATION 18
20 4-Bromo-3-chlorocacetophenone, compound Va.3

(Va.3) ; X = 3-C1l ; Y =H ; Z = Br
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stirring for 2 hours at 0°C, 28.3 ml of prefrozen (-

5 75°C) chlorine are 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 aqueous

extracted with dichloromethane, the organic

phase is

phases are

10 dried over magnesium sulphate and the solvents are

evaporated off under reduced pressure. The residue

obtained is recrystallized from hexane; yield = 57%;

m.p.= 80°C.

PREPARATION 19

15 3-Chloro-3-(4-bromo-3-chlorophenyl)propenal,

IVa.l

(IVa.l) ¢+ X = 3-Cl ; Y=H ; Z = Br

% .

compound

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 to room temperature, the mixture is

stirred for 30 minutes, followed by addition of a

solution of 13.4 g of 4-bromo-3-chloroacetophenone

(compound Va.3) in 40 ml of dichloromethane.

25 reaction mixture is stirred for 12 hours at

temperature and then hydrolysed by addition

The
room

of a
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phases are separated after settling has taken place,

the aqueous phase is extracted with dichloromethane,

5 the organic phases are dried over magnesium sulphate

and the solvents are evaporated off under reduced

pressure. The residue obtained is recrystallized from

cyclohexane; yield = 87%; m.p = 134°C.

PREPARATION 20

10 [3-(4-Bromo-3-chlorophenyl)prop-2-

ynyllcyclohexylethylamine, compound Ia.Z2.

(la2): X=3Cl;Y=H;Z=Br; N = -—N—CH,CH,
R

3

a) l-Bromo-2-chloro-4-ethynylbenzene

40 g of sodium hydroxide are dissolved, under an inert
15 atmosphere, 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-chlorophenyl) propenal

dissolved in 400 ml of 1,4-dioxane are added and the

reaction mixture is stirred for 30 minutes at 80°C. The
20 reaction mixture is allowed to 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
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current form in the next step.
b) [3-(4-Bromo-3-chlorophenyl)prop-2-

5 vynyl]cyclohexylethylamine.
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 obtained above 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
left to cool to room temperature. The resulting mixture
is filtered, the solvents are evaporated off under
reduced pressure and the residue obtained is then

15 purified by chromatography on a column of silica gel,
eluting with a 99/1 (v/v) dichloromethane/ethanol
mixture. The compound obtained 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 (d, 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, 10H); 0.9 (t, 3H).
PREPARATION 21
2-Chloro-4-(4,4-dimethylcyclohexyl)phenol, compound

25 IX.1
a) 2-Chloro-4-(l-hydroxy-4,4-dimethylcyclohexyl)phenol
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reaction mixture is stirred at -78°C for a further 30
minutes and then at room temperature for 12 hours. The
reaction mixture is hydrolysed with 1 N hydrochloric
acid solution and extracted with ethyl acetate. The

10 organic phase is dried over magnesium sulphate and 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 98/2 to 90/10 (v/v).

15 11.8 g of solid are obtained.

'H 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)

b) 50 1 of aqueous 57% hydriodic acid solution are
added to 11.8 g of 2-chloro-4-(l-hydroxy-4,4-

20 dimethylcyclohexyl)phenol in 200 ml of acetic acid. The
reaction mixture is refluxed for 3 hours and the
solvents are evaporated off under reduced pressure.
Aqueous 40% sodium hydroxide solution, aqueous sodium
carbonate solution and then aqueous sodium hydrogen

25 sulphate solution are added and the resulting mixture

is extracted with diethyl ether. The organic phase is
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dried over magnesium sulphate and the solvents are evaporated off under

reduced pressure. The compound obtained is purified by chromatography on a

column of silica gel, eluting with a 95/5 (v/v) cyclohexane/ethyl acetate mixture.

'H NMR: 9.8 (s, 1H) ; 7.1 (s, 1H) ; 7 (d, 1H) ; 6, 9 (d, 1H) ; 1.9 (m, 1H) ; 1.6-1.2

(m, 8H) ; 0.9 (s, 6H) Compounds I1X.2 to 1X.4 are prepared according to the

same procedure:
4-(Adamantan-2-yl)-3,5-dichlorophenol, compound IX.2

obtained from compound IXa.l 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 I1X.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 [X.4

'H NMR: 9.8 (s, 1H); 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 butyllthium in hexane, then 81 g of 4-

tetrahydropyranone.
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10% & () - Aydrdly&ed) with OVINSh(drothbticSadid - TA@%esulting mixture is extracted several
times with diethyl ether, the organic phase is dried over magnesium sulphate and
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).

"HNMR: 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 ml 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
"HNMR: 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-ol
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according to the procedure described in

PREPARATION 22 a).

5 b) 19 g of the product obtained in the above step, 200
ml of hydroiodic acid and 200 ml of acetic acid are
stirred overnight at the reflux temperature. After
cooling to room temperature, the reaction mixture is
poured into a crushed ice/NaHSO; mixture. After

10 neutralization with 1 N sodium hydroxide solution, the
resulting mixture is extracted with dichloromethane.
The organic phase 1s dried over magnesium sulphate and
the solvents are then evaporated off under reduced
pressure.

15 PREPARATION 24
2-Chloro-4-(4,4-dimethylcyclohexyl)phenyl
trifluoromethanesulphonate, compound III.1l
8.2 ml of triflic anhydride are added at 5°C to 9.7 g
of 2-chloro-4-(4,4-dimethylcyclohexyl)phenol (compound

20 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

25 solvents are evaporated off under reduced pressure. The

residue obtained is taken up in toluene and the
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chromatography on a column of silica gel, eluting with
a cyclohexane/ethyl acetate mixture varying from 100/0
5 to 99/1 (v/v). 15 g of the compound are obtained.
'H NMR: 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 (s, 3H).
Compounds III.2 to III.7 are prepared according to the
same procedure:
10 4-(Adamantan-2-yl)-3,5-dichlorophenyl
trifluoromethanesulphonate, compound III.2
'H NMR: 7.7 (d, 1H); 7.6 (d, 1H); 3.6 (m, 1H); 3.0-1.0
{m, 14H)
4- (Adamantan-2-yl)phenyl trifluoromethanesulphonate,
15 compound III.3
'H NMR: 7.5 (d, 2H); 7.4 (d, 2H); 3.0 (s, 1H); 2.4 (s,
2H); 1.9 (m, S5H); 1.8-1.5 {(m, 7H)
4- (Adamantan-2-yl)-3-chlorophenyl
trifluoromethanesulphonate, compound III.4
20 'H NMR: 7.6-7.4 (m, 3H); 3.0 (s, 1H); 2.4 (m, 2H); 1.9
(m, 5H); 1.8-1.4 (m, 7H)
4- (Adamantan-1l-yl)phenyl trifluoromethanesulphonate,
compound III.S
'H NMR: 7.5 (d, 2H); 7.3 (d, 2H); 2.1 (m, 3H); 1.8 (m,

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



10-s! 10%°& ()-Y +z10% & ()-Y )10% & ()-@, 10% & () -|
&10% & ()-&L$!'10% & ()- bCO 10 yl09& ()- ,210%& ()-910%& ()- 10 10
100 7110% & ()-3 y/10% & ()- 9i' dEbCO 10SMLO%&' () -smlO0%& ()-Y 109& () -
10%& ()-1 109& ()-@910%&' ()-' Vc8dEDCO 10s$10%&' ()-"" 10%&' () -
f109%& ()-mO%& ()-310%& ()-3S10%& ()-8-, bcdedYNCO 10 10 10
109109%&' ()-f3710%&' ()-/ 109%&' ()--10%& (g, @10%& ()-seh, 9qD}"<YNCO
10/ NT109& () - @109 ()-f! X' 10%&' ()-fs 10%&' ()-!'s
10%p& ()- 10%& ()-D_, zXJ<C0 10
4- (Tetrahydropyran-4-yl)phenyl
trifluoromethanesulphonate, compound III.6

'H NMR: 7.4 (s, 4H); 3.9 (m, 2H); 3.4 (m, 2H); 2.8 (m,
1H); 1.7 {(m, 4H)
5 4-(4,4-Dimethylcyclohexyl)phenyl
trifluocromethanesulphonate, compound III.7
'H NMR: 7.4-7.3 (m, 4H); 2.6 (m, 1H); 1.6-1.2 (m, 8H);
0.93 (s, 3H); 0.80 (s, 3H)
The compounds of the EXAMPLES below are, except where
10 otherwise mentioned, of formula (I)

n=1and-NR,R; = —N—CH,CH,
in which:

EXAMPLE 1
[3-(4-Adamantan-2-ylphenyl)prop-2-
ynyl]cyclohexylethylamine hydrochloride.

H:R,;= i X=¥=H; A= —C=C—

15
8.6 ml of 36% formaldehyde are added to 11.2 ml of

cyclohexylethylamine in 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 (0.58

g of copper II chloride dihydrate in 400 ml of 1,2-
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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 (HC1:0.5 Hz0).

The compounds of EXAMPLES 2 tol2 given below are

prepared in the same way.

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

ynyl}cyclohexylethylamine hydrochloride.
CH,
H,C
(|)ZR1= X=¥=H; A= —C=C—

H,C
CH,

m.p. = 150°C (HC1-0.1 Hy0)

15
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TABLE 6
R C=C~—CH;—N——CH;—CH, )
Cl
EXAMPLE R; m.p.; °C (salt,
hydrate)
CH,
H,C
3 99
H,C HC1
CH,
HC CH,
HC1
it
Hac——cI:—-
5 CH, 156
HC1
0.1 Hy0
HC1
0.2 H,0
F
7 130
HCL
0.2 H0
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11H);

2.6 (g, 2H); 3.6
(s, 1H) 7.1-7.4
(m, 5H);

7.6 (s, 1H)

9 cl < > 172
HC1

10 H,CO < > 50 (pasty)
HC1

0.7 H0
11 Hsc><:>__ (a)
H3C HC1

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

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

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

ynyl]cyclohexylethylamine hydrochloride.

(): R,=—© ; X=3-Cl ; Y=5-Cl ;A= —C=C—

m.p. = 205°C (HCL).
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91 10% & ()-Snla &OYWLEMENE) manwker . 10%##& ()-zOn| [ NA4010~ ~10~ ~10~ ~
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(l):R,=@ : X = 3-Cl Y=H; A= —C=C—

3.4 g of 2-chloro-4-[3-(cyclohexylethylamino)prop-1-
ynyl]lphenyl trifluoromethanesulphonate (compound Ia.l),
10 1.23 g of 3-fluorobenzeneboronic 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 residue
obtained is purified by chromatography on a column of
silica gel, eluting with a 99/1 (v/v)
dichloromethane/ethanol mixture. The compound obtained
20 1is taken up in diethyl ether and hydrogen chloride is
bubbled through. The resulting mixture is filtered and

the solvents are evaporated off under reduced pressure;

m.p. = 130°C (HC1-0.2 H0).
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C
EXAMPLE R, m.p.; °C (salt,
hydrate)
Cl
14 155
HC1l
F
15 139
F HC1
0.3 H,0
S
EXAMPLE 16

[3- (4-Adamantan-2-yl-3-chlorophenyl)prop-2-

ynyl]cyclohexylethylamine hydro-chloride.

(:R,= :X=3Cl:Y=H: A= —C=C—

10 a) 2-{2-chloro-4-[3-(cyclohexylethylamino)prop-1-
ynyl]lphenyl}adamantan-2-ol,
[3-(4-Bromo-3-chlorophenyl)propen-2-

ynyl]lcyclohexylethylamine hydrochloride is treated with
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15 under reduced pressure. The residue obtained is
purified by chromatography on a column of silica gel,
eluting with a dichloromethane/ethanol mixture varying
from 100/0 to 99/1 (v/v). The compound obtained is used
directly in the next step.
20 Db) 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 addition of 6.63 ml
0of chlorotrimethylsilane. The reaction mixture is
stirred at 30°C for 2 hours, followed by addition of 25
25 ml of acetonitrile, 5.12 g of zinc powder and 2.99 ml

of acetic acid. The reaction mixture is heated at 80°C
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15

20

obtained is purified by chromatography on a column of
silica gel, eluting with a cyclohexane/ethyl acetate
mixture varying from 95/5 to 90/10 (v/v). The residue
obtained is taken up in diethyl ether. The
hydrochloride is separated out by filtration and
hydrogen chloride is then bubbled through. The residue
obtained is recrystallized from ethyl acetate.

'H NMR: 11 (s, 11H); 7.6-7.4 (m, 2H); 7.3 (d, 1H); 4.3
(s, 2H); 3.2 (m, 2H); 1.5 (m, 1H); 2.2-1.1 (m, 22H);
0.9 (d, 6H).

The compounds of EXAMPLES 18 to 28 below are prepared

in the same way:

EXAMPLE 18
[4- (4-Adamantan-2-yl-2-chlorophenyl)but-3-

ynyl]lcyclohexylethylamine hydrochloride

) :R, = ‘X=2-Cl:Y=H: A=—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).
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TABLE 8
Y
R> C=C—CH;y—N—CH,CH, ()
X
EXAMPLE |R; X Y m.p.; °C or H NMR

(salt, hydrate)

19 AﬁQi;;;I// 7.5 (d, 1H) ; 7.2

4.3 (s, 2H); 3.3
(m, 3H)
2.6-1.1 (m, 28H)

HC1

20 186

HC1

0.8 H0

HaC
21 :><:::>~—— 134
HyC . .

22 152

H H HC1

O&
232 3-Cl [6-Cl |196
HC1




& ()T.W10%" & ()- T.W10%" & ()- &T.W10%" & ()- T.W10%" & ()-
T.W10%" & ()- #3)T! #$$$) $*$, $=$>$d@8T. W10% " &#3)T' T.W10% " & ()-
T.W10%" & ()- T.W10%" & ()- T.W10%"

92
24 3-F 5-F 132
HC1
25 3-Cl |5-C1 210
OH
HC1

8} prepared according to the same synthetic scheme as
EXAMPLE 17, using 4-bromo-3-methoxyphenol as starting

material (J. Am. Chem. Soc. 1926, 48, 3129)

5 TABLE 9
Y
=C-—CHz—N—CH,(CH,), (
' @
EXAMPLE |X Y Salt 3 NMR
26 H H HC1 10.3 (s, 1H); 7.4 (m, 4H);

4.3 (s, 2H):
3.8 (m, 1H); 2.4 (s, 2H);

2.1-1.1 (m, 30H)

27 2-Cl (H HC1 10.4 (s, 1H); 7.6 (d, 1lH);
7.5 (s,1H) ; 7.4 (d, 1H):;
4.4 (s, 2H); 3.8 (m, 1H) ;
3.4 (m, 1H); 2.9 (s, 1H);

2.4 (s, 2H) ; 2.1-1.2 {(m,
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15 purlfled by chromatography on a column of silica gel,

eluting with a 95/5 (v/v) dichloromethane/ethanol
mixture. 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



&88&&t XB3cQ cQ 10%:! =& ()-cQ 10%! =& ()-.cQ 10%! =& ()-.cQ 10%! =& ()-.cQ 1
0%! =& ()-.cQ 10%:! =& ()-.cQ 10%:! =& () - . &8&&&&&&r V6B3cQ 10%:! =& () -. cQ 10%:
1=& ()-.-cQ 10%! =& ()-.cQ 10%! =& ()-.cQ 10%! =& () -.5Wq! &#&) & &0&58&6& ML
B3cQ 10%! =& ()-.cQ 10%! =& ()-.5Wrq! cQ 10%! =& ()-.cQ 10%! =& () -.cQ 10%!
=& () -.689& &>&?&DEE&F&GK/ 3¢Q 10%=! =& ()-.-cQ 10%! =& ()-.-cQ 10%! =& ()-.c
Q 10%! =& ()-.cQ 10%! =& ()-.cQ 10%:! =& ()-.cQ 10%:! =& () - . F&G&H&I &J&P&T&VV
6/ 3cQQ 10%:! =& ()-.cQ 10%:! =& ()-.cQ 0% =& ()-.0cQ 10%:! =& ()-.cQ 10%:! =
& ()-. BWq! T&Z& & & &a&h&mbB/ 3ccQ 10%:! =& () -. cQ 10%:! =& () -. cQ 10%:! =& ()
- 5\Wrq! ! CQ 10%! =& () . cQ 10%! =& () - . b&g&k&l &men&o&p&ws) 10=! =cQ 100/@! =& ()

hsERd: ~10- %9‘%5*1%? F*f%c?&?ﬁ?‘y"“uv% foaﬁﬁ%/?f%o%/@ FRAQAFHO)  prasr &

100N & 1 & ' T4! 10%gg& -, 1 T4!
‘jo%op&()()ﬁ%iﬁ &P O TBral 10085 (1o 1Tl 00 ()., & '99"'(-)yk]o

Cl0% R & (}p 1@8mp8undé08f %xm%@%s %0 "B HAQErer? below are

& ()- ||T4| 10%&() TS TATT0%& ()-, cOT4! TO% ( “CCC(~">] 0. c10Y3j ! 10%
R & ()- IY3 g(@cga @n();hgvgh;néoe@ L & ()- |Y31|10% R & ()-! cLS10% R!

& ()- ¢ F 1 % & ()-("(#(S((()(*(cq O cl0Y3j!10% R & ()-!Y3j!10% R

& ()-1Y3§! 10% R' & ()- |Y3j 110% R & ()-!)#3~"h!Y3j110% R

TABLE 10
C——C
EXAMPLE R; m.p.; °C (salt, hydrate)
CH,
H,C
30 170
H,C HC1
CH

HC1

32 138

HC1

©

0.3 H,0
H,C

33 152

34 OQ_ 162

HC1




& ()-1*(+(, (0(1(D(E(d@O. c10#3~"h!Y3j!10% R & ()-!Y3j!10% R
& ()-1Y3j110% R & ()-1Y3j110% R & ()-!#3~"h! E(F(G(H(R(S([(_(hL,.Y3j!10%
RO&()-1Y3j110% R & ()-1#3~"h!Y3j!10% R & ()-!Y3j!10% R & ()-!Y3j!10%
RO&()-1Y3j110% R & ()-! (a(h(i(}(~((_C, .Y3j!10% R Y3j!10% R!

& ()-1#3~"h! Y3j1 10% R & ()-!Y3j!10% R
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TABLE 11
H H
\ /
Y C=—C
N A N )
CH;——N—CH;—CH,
R1 X
EXAMPLE |R; X Y m.p.; °C (salt,
hydrate)
e ST
35 Zb‘ 3-c1 |H 155
HC1l
114
36 3-Cl H HCl
0.5 H»0
CH,
| 144
H,C—C—
37 C|:H3 3-c1 [ [HC1
0.3 Hy0
38 3-C1l H HC1
1.1 H,0
F
108
39 3-Cl H HC1l
0.6 HR0
EXAMPLE |R; X Y |m.p.; °C (salt,
hydrate)




& ()-!Y3j.! 10% R
& ()-1Y3j110% R
& ()-1Y3j110% R
& ()-1Y3j!110% R

& ()-1Y3j!10% R
& ()-1Y3j110% R
& ()-1((CC(((9G.
& ()-1Y3j110% R

& ()-1 (CCCCCC(gK/. ¥3j 110% R

& ()-1#3~"h! Y3]!10% R

Y3j !110% R!

& ()-!&#3~"h!Y3j110% R!

& ()-1Y3j!10% R

& (Y3j110% R & ()-!Y3j!10% R

96
F
40 %} 3-c1 | {138
HC1
F.
41 - < > 160
3-cl |H {HC1
H,CO 70
42 3-cl |B |HC1
0.7 H,0
Ci
43 102
3-cl (H |HC1
0.4 H,0
442 3-Cl [5- {188
cl |Hc1
H.C
45 3 >C>__ 161
H,C 3-cl |8 |Hc1
H.C
46 ’ >C>__ 2-cl |H 195
H,C HC1

@) starting with the corresponding base,

salts are prepared as follows:

1l g of base is dissolved in 50 ml of isopropanol. 0.26

the fumarate

-

g of fumaric acid is also 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 15 minutes at room

temperature and the solvents are then evaporated off



& ()-1(((((((hD'.Y3j110% R &#3~"h!Y3j!110% R & ()-!Y3j!10% R!
& ()-1Y3j110% R & ()-!VY3j110% R & ()-!1#3~"h! ((((((((hLO.Y3j!10% R!

& ()-1Y3j110% R & ()-!1#3~"h!'Y3j! 10% R & ()-!Y3j!10% R & ()-!Y3j!10% R
& ()-1Y3j110% R & ()-!1((((((((dH,.Y3j110% R & ()-!Y3j!10% R!

& ()-1Y3j110% R
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under reduced pressure. The crystals obtained are
washed with ethyl ether and then recrystallized from
acetonitrile; m.p. = 158°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
Y \ Ve
C==C\
(CH)—™N—R, (D)
. o©
EXAMPLE X Y N |R, m.p.; C
(salt,
hydrate)
47 H H 1 |-cH(CHy), |(a)
HC1
48
3-Cl }|H 1 ~-CH (CH;3) ; HC1
0.75 H50
49
3-C1 }5-Cl |1 ~CH (CH3) > 226
HC1l
50 2-Cl |H 1 ~CH (CH3) > 162
HC1l ; H,0
(b)
51 3-c1 |s5-c1 |1 |-cH; 204




& ()-1Y3j110% R & ()-! #3~"h!Y3j!10% R & ()-!Y3j!10% R
& ()-1(((((((d@.Y3j 1 10% R &#3~"h!Y3j!110% R & ()-!Y3j!10% R & ()-!
Y3j110% R & ()-!Y3j110% R & ()-!'#3~"h!(())))))hL,.Y3j!10% R!

& ()-1Y3j110% R & ()-!#3~"h!Y3j110% R & ()-1Y3j110% R & ()-!Y3j!10% R

98
HC1
52 3-Cl (5-C1l |2 -CH,CH; 90
HC1 ; 0.2
H,O

(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-(2,6-Dichlorcbiphenyl-4-yl)propen—-2-

yl]cyclohexylethylamine hydrochloride.
H H

. \C__ Ve
H:Ry= : X=3-Cl; Y=6-Cl:A= p -—C\

10 m.p. = 120°C (HC1).



& ()-1Y3i110% R & ()-1))1)2)3)7)8) _C .Y3j!10% R Y3j!10% R & ()-!Y3j!10%
RIO&()-1Y3110% R & ()-1#3~"h! Y3jT10% R & ()-!Y3j110% R & ()-!8)9):);
)<)=)F)IL, . Y3j110% R Y3j!Y3j!10% R & ()-'Y3j110% R & ()-!!Y3j!10% R

& ()-1Y3j110% R & ()-!#3~"h!Y3j110% R & ()-!F)QH1)J) )a)hD,.Y3j!10% R
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EXAMPLE 54
[(Z)~-4- (4-Adamantan-2-yl-3-chlorophenyl)but-3-

ynyl]cyclohexylethylamine hydrochloride
el

iR, = ;X=3Cl;Y=H, A= - yn=2

()R, . N

5 m.p. = 178°C (HC1).

The compounds in TABLE 13 below are prepared according

to the same synthetic scheme as that in EXAMPLE 44

H\\ //H
Y “= 0
/@ CH-N—R,
R1 x é
10 TABLE 13
EXAMPLE |X Y R; R, m.p.; °C
salt,
hydrate
55
3-F 5-F ~C2Hs 182
HC1
56 (a}
3- H ~C,Hs gum
OCHj; HOC (Q) CF;




#3~"h! Y3j°! 10% R & ()-!1VY3j110% R & ()-!Y3j!110% R & ()-!Y3j!10% R!
& ()-1#3~"hla)b)c)d)w) x)y)z) hLO. Y3j ! 10% R~ & ()-!Y3j!10% R

& ()-1#3~"h1Y3j110% R & ()-!Y3j!110% R & ()-!Y3j110% R & ()-!Y3j!10% R
& ()-12){)))))))) xk*=Y3j ! 10% YSs 10%#& ()-10 Rl 10 R 10 R Y3j!10%

10Q
57 @H
3-cl |5- ~CyHs 210
c1 HC1
0.2 Hy0
58
3-C1l |6- ~CoHsg 165
Cl HC1l
59 [>—cr—
3-Cl |~H Z%X -C;Hs 140
HC1
6o(b)
2-C1 |6- g ~CoHs |174
Cl HC1
61 M
-H -H . -C,Hs 142
&H, HC1
62
2-Cl |-H -CzHsg 208
HC1l
63
3-c1 |5- -H 152
Ccl HC1

(a) using 4-bromo-3-methoxyphenol as starting material

(J. Am. Chem. Soc. 1926, 48, 3129)



R.& ()-! #3~"h!Y3j110% R & ()-!Y3j!10% R & ()-1))))))))! P4=
| 1094 #& ()-J 109 #& ()-J#3,! 1100 #& ()-J" 110 #& ()-J !10%#& ()-J
11094 #& ()-J3))))))))hH = 1109%#& ()-J& !109%#& ()-J ! 109%#& ()-J

| 1094 #& () - J#3, !
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(b) using 4-bromo-2,6-dichlorophenol as starting

material (J. Am. Chem. Soc 1933, 55,2125-2126)

EXAMPLE 64

5 {(E)-3-[3-chloro-4-(3,3,5,5-
tetramethylcyclohexyl)phenyl]propen-2-
yl}cyclohexylethylamine hydrochloride.

H,C
CH, H

/

()" Ry= ‘ X = 3-Cl ‘Y=H; A= C-—“:C\

AN
T

CH,
H,C

10 24.3 ml of a 1 M solution of diisobutylaluminium
hydride (DIBALH) in toluene are added dropwise under an
inert atmosphere to a solution of 4 g of the compound
of EXAMPLE 4 in 40 ml of toluene. The reaction mixture
is stirred at 4b°C for 1 hour and is then poured into a

15 water/ice mixture and sodium hydroxide is added until a
pH equal to 7 is obtained. The resulting 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 hydrocgen chloride is
bubbled through. The precipitate obtained is filtered

off and dried; m.p. = 169°C (HCl1-0.2 H0).



11094 #& ()-J !10%#& ()-3)))))))gG = !10%#& ()-J !10%#& ()-J
11094 #& ()-J 1109%#& ()-J 1109 #& ()-J#3,! 110%#& ()-J))))))))hD)

| 1094 #& ()-J#3,! 1109%#& ()-J !'10%#& ()-J !10%#& ()-J

| 1094 #& ()-J#3, 1)) *VF***|[:) 110%# S310% #& ()- Syl0% #& ()- S10% #& () -
SL' 1 10% #& ()-- S10% #& ()- S10% #& ()-*. +b+++ <, [[)
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The compounds of EXAMPLES 65 to 67 below are prepared

according to the procedure described for EXAMPLE 64.

5 EXAMPLE 65
{(E)-3-[4-(3,3,5,5-Tetramethylcyclohexyl)phenyl]propen-

2-yl}cyclohexylethylamine hydrochloride.

H,C

3

CH,
c—c¢C

N\

10
m.p.= 200°C (HC1).

EXAMPLE 66
{(E)-3~[4-(2-Adamantyl)phenyl]lpropen-2-
15 yllcyclohexylethylamine hydrochloride
H

AN
()R, = X=Y=H; A= C=C
N
/ H

m.p. = 200°C (HCI1)



| 10% # S*:10% #& ()- S( 10% #& ()- S&10% #& ()- S$ 10% #& ()-- SH10% #& () -
SI10% #& ()-<,0,,,, -9-|[:) !10%# SS510% #& ()- S310% #& ()- S110% #& () -
SO-10% #& ()-- S3.10% #& ()- SS, " 10% #& ()-9-\-]-~- -b-> w NvU4 110

& 10%@ #@& ()-g SsF 9110% "& ()-S sF 9! 10% #8& ()-S S10% #& () - 10- #10- #10- #
S7GL0% #& ()-N//0Gk01{Z9vU4 110 S\y, 110%#& ()- vy, 110% & ()-

y, 1 10% -#f & ()-'y, ! 10%, k, & ()- y, ! 10%! k& ()- S& 10%

& ()-gll?2@A2B2E23U3vU4 110 S 110%&@3)-y( ! 10%"~& () - y(

S 109 & ()-(10;1:10;1;10;!; S/ 10%!;& ()-m S/ 1098 #S& ()-m

U3334E4l| 44zX6vU4 110 !.110%{& ()-!!10%08& ()-!3!10%& ()- S 109& ()-f!
109AWN&' () -f__ 109 & ()-f 444566666zm S2 !1 SS 10%& ()-10"10"10" c! 10% & () -
St110% & ()EXPMBSE €11 109%ee& ()-6S77 88i99|[:°S2 11 S S@10%& ()-S

S10%a ()-8 A T4~ G agemar YR 7 Gheispa s oukipb b ppoken-2-

yl}cyclohexylethylamine hydrochloride

H
N
(:R,= , X=3-Cl;Y=5-Cl; A—/C—C\
H

5 m.p. = 224°C (HC1)

EXAMPLE 68
{3-[3-Chloro-4-(3,3,5,5-
tetramethylcyclohexyl)phenyl]propyl}cyclohexylethylamin
10 e hydrochloride.
H,C
CH,
(N:Ry= ; X=3-Cl ;Y=H; A= —CH;—CH;—

CH,
H,C

4 g of the compound of EXAMPLE 3 are hydrogenated in
the presence of 0.4 g of 10% palladium on charcoal and
15 50 ml of ethanol. The reaction mixture is filtered, the
filtrate is evaporated 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
0oily residue obtained is taken uvp in diethyl ether and
20 hydrogen chloride is bubbled through. The precipitate

obtained is filtered off and dried; m.p. = 154°C (HCl).



S;fl110% & ()-m f/110%#1& ()-m Sy& 10% & ()-g y& 10%!-& ()-g;
cy<==>>|[:NA4 11 10 S, 4"10% "' & ()- ,4"10%#& ()- S3 LI10% T#' & ()- |3
L1 10%gT#g& ()- 3 L! 1090#& ()- Sfsl0% T#' & ()->?v?@aaaoh obU4 !1

S, 10% m& ()-10g! g10g! g10g! g , 4" 10%! g& ()- , 4" 109K T#k& ()- ,4" 109 & () -
, 4" 1099 #& () - AABCOCYD| [:bU4 11 S S&10%m& ()- ( S&'10% m& ()- (

S&" 10%rZn& () - ( S& 10%m& ()- ( d&' 10%! ~& ()-

S&, 10%m & () - YODEEEEEEEVU4 11 SS 10%9& ()- S10% & ()-10m milom milOm m
S&"10%mr m& ()- ( S& 10%m& ()- ( S& 10% m& ()- (EG HHblJ J|[9vU4 I1
1SI110% ()-M SI'110%& ()-M SH110% & ()-M S9"10% & ()- S9"10% & () -
S9"10% & ()- JJJJIJ K3KIkvw 11 S 10%&&'%4: $ 1099& ()-z $
10%t& () -z SHROBELRIUNES 10f IKAMPLADS R 19 -\ KBLFEMPRAPY: KB 11 S
f/110%#6& ()-m $ SX@! 10%t& ()-S$ @! 10%EE& ()-SS SM 10%&' () -

M 109 #( & (PFaMRH 117 (O NI PO00 Pv4 11 10%#& ()-g

S&10%E#ME () - SF TABLE 14
R; CHs—CH;—CHs—N-—CH;—CH, 0
X
EXAMPLE R, X m.p.; °C (salt,
hydrate)
CH,
HSCE [
69 170
H,C
CHs H HC1
0.2 H,0
182
70 H HC1
0.6 HO
F@
71 Cl 129
HC1
CH, 6
72 Cl 184
H.C
HC1
C
73 Cl 102
HC1
1.2 HyO




g10%VE#ME ()- S109%VE#ME ()- 101#1101#1101#1 /! 1094A#1& ()-m
“POPP! QLQQQ [:vU4 11  SL!I10%#& ()-S SL! 10% ()-S S| S109%VE#M& ()-S S
1090k #ME ()- 109 #& ()-g S 109w M& ()- gQQURIRRRzYSVU4 11

S, (! 109VE#NME ()-"- ,1(1109& ()- - @ 10%#& ()-- S@ 109WE& ()-- S
1090VE#ME ()--!S 109%VE () - RSASPSSSSSS| [NA4 |1 10Mz#MLOMz#MELOMz#M
S7109k#M& () - SF31098Vk#M&! ()- SF31090MVE ()- SF/ 109VE#ME () -

SF/ 109%BME& () - SSSSEThTT]| [ : 11 10 SHOB0%é& ()- S3 10% ()-v

10%$0& ()-y 3 _10%S& ()-y Sle‘V&S&'() SY' 1096& ()- MIT UGUrrUUVl[ NA4 11

10 f.!110%¢#& () -Z SSS 10%& () -M 91098& () -' SO1004& ()-' S t10WB& () -
S, t109%8&' ()} V\NWWV\%/\X'XSXK}X? 11 1 SS10% & ()- S 10% & ()- SY 10% & () -
S10% & () - 10$10$10% Sf. 1|109%8 Q) - Z SXOPRYY| [ yXP4 11 1 # 10%+&|()-}
S10% & ()- IS, 10% & () - SLFF % ‘ SS10% &' () -
S10% & ()-Y, YOYPYSYTYUYVYYY|ohU# 11 SL10% & (5€10"10"10" S) 109 & () -
S 10% & () - O OT 08— a Y YYEYZBU4A 14— L 4S 4 0% () - ?$
/'S 109%& ()-[?$!>" S 10%& )29$I S 109%4& ([)-?$ WPl 109D& ()- S
HC1
0.7 Hy0O
76 H 228
HC1l
EXAMPLE 77

[3-(2,6-Dichlorophenyl-4-yl)propyl]cyclohexylethylamine

hydrochloride

() : R, = —@ . X=3-Cl ; Y=6-Cl ; A=-CH,-CH,

m.p. = 128°C (HC1)

EXAMPLE 78
{-3-[4- (2-Adamantyl)-3,5-
10 dichlorophenyl]propyl}cyclohexylethylamine

hydrochloride

(:R,= ; X=3-Cl; Y=56-Ci ; = —CH;—CH;—

m.p.F = 220°C (HC1)



10% & ().- YYYYZZZXWebU4 11 11S 109%]& ()-?$ i xS 109 ()-?$-!S 1098S& () - ?$
do0S 10%& ()-2$)! S 10% * & ()-2$! S 1096 % & ()-2$2Z 2! Z$272IZvZpN4 11
1S 10%]'L1 10%p! op! & ()-'L1 10%vy}y& ()-! alLl 10% ()- Ss10%"é& ()- 10]]
10]] 10]]vZzzzZ[6[|[: N4 11 | S@10%"& ()- SO@10%"& ()-nL L1 109& () -

| L1 109%008& ()- L1 10%CC& ()-] L1 109X& ()-6[A[i [[[[[[[][NMd !1

104" 104" 104" S3 109" & ()-L SPl.109%4"& ()-4 SI.10% & ()-4 SL, 109" & ()-]

S 109" & () W] [BAREGIXYSNAG 11 1 f!10WREK& ()- !\ &3 'PLO%FREO(Y-LS943

"109%& ()- &3 "10% & ()-!'&3 "109%&k ()- S, s10%@k& () - & 4°g"0 | obU4
CLAIMS
1. Compounds of formula:

Y

R

2

R A——&Hg;—N\ ()

RS

X

5 1in which:

- A represents a group chosen from the following:

—C=C~ , —CH=CH—- ; —CHy—CHy—

- n is equal to 1 or 2;

- X represents a hydrogen, chlorine or fluorine atom or
10 a methyl or methoxy group;

- Y represents a hydrogen atom or a chlorine or

fluorine atom;

- Ry represents a cyclohexyl group monosubstituted,

disubstituted, trisubstituted or tetrasubstituted with
15 a methyl group; a phenyl group monosubstituted 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 2-
20 adamantyl or adamantan-2-ol group; or R; represents a

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

and Y are other than hydrogen;

- Ry represents a hydrogen atom or a (C;-C4)alkyl group

optionally substituted with a trifluoromethyl group;

25 -~ R3s represents a (Cs-Cy)cycloalkyl;



11 Syl0%@H& () - 10#@#10#@Ht 10#@## c@! 10%@H#& ()- @! 109U N& () -
SF1100& ()- fliom@e& ()- 1 BJi [[:bU4 11 S Ov"10% & ()- fv"109%&X
&8 ()- ,t109A@A&L ()- Sf10%@#& () - s 10%@#& ()- S, 10%@& ()- " " >asa}\
bUd 11 S S@BLO%@H&E ()- p- 10% & ()- S+10%@& ()- S) 10%@H& ()-

S s10%@#& ()-0- v"10% /& ()-saaaaaaaabvU4 !'1 sY & 10%#& ()-z Sy

10%#& () - 10@S10@10@ Sl 910%@& () - 87100/@&&' () -

SI 5t 10%@#& () -bbccdde|[:vU4 11 & 109%%: & ()-gS S@ 10%&' ()-S

@! 10%"-& ()-S SI10%&' ()-g ! 109EHE& ()-g SsY & 10%t& () - zeef " g#g$g%g( ggvUs
11 Y 10%t& ()-z S10%t& ()-10-!-10-!-10-!- f/'lO%'-&' ()-4

f/110%@@ () 4, S8 1006"& ()-gg3hi Jzovs 11 1 1094" 1& () -

| 1096858 ()-g.%‘§?1 FiGog Sotisien a%%fﬁw??&'é(% q%ﬁ%%&w # sy

pharmaceutically acceptable acids, as well as the

solvates and hydrates thereof.

5 2. Compounds according to Claim 1, in
which:
- A represénts a group chosen from the following:
—C=C—~ , —CH=CH- ; —CH,—CH>—
- n is equal to 1 or 2 ;

10 - X represents a hydrogen, chlorine or fluorine atom or

a methyl or methoxy group;

- Y represents a hydrogen atom or a chlorine or
fluorine atom;
- R; represents a cyclohexyl group monosubstituted,

15 disubstituted, trisubstituted or tetrasubstituted with
a methyl group; a phenyl group monosubstituted or
disubstituted with a fluorine or chlorine atom or with
a methoxy group; a cycloheptyl, tert-butyl,
dicyclopropylmethyl, bicyclo(3.2.1]octanyl, 4-

20 tetrahydropyranyl, 4-tetrahydrothiopyranyl or 1- or 2-
adamantyl group; or R; represents a phenyl group, it
being understood that, in this case, X and Y are other
than hydrogen;

- R; represents a (C;-C4)alkyl optionally substituted

25 with a trifluoromethyl group:;

- Ry represents a (Cs-Cy)cycloalkyl;
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A represents a group chosen from the following:

2" $"109%& () -5 $"109%& ()-s

10 —-C=C-~ , —CH=CH- ; —CH»—CHy—
- X represents a hydrogen or chlorine atom;
- Y represents a hydrogen atom or a chlorine atom;
- R; represents a cyclohexyl monosubstituted,
disubstituted, trisubstituted 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 - Ry represents a (C;—-Ciz)alkyl;
and the addition salts of these compounds with
pharmaceutically acceptable acids, as well as the

solvates and hydrates thereof.
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10 1 to 5, in which R; represents a 3,3,5,5-
tetramethylcyclohexyl or 3,3-dimethylcyclohexyl or 4,4-
dimethylcyclohexyl group, a phenyl group
monosubstituted or disubstituted with a fluorine atom

or substituted in position 4 with a chlorine atom; or a

15 1- or 2-adamantyl group.

7. Compounds according to Claim [lacunal,
chosen from:
- [(Z2)-3-(4-Adamantan-2-yl-3-chlorophenyl)propen-2-
20 yllcyclohexylethylamine ;
- [(Z)-3-(4-Adamantan-2-ylphenyl)propen-2-
yllcyclohexylethylamine ;
- {(Z2)-3-[4-(4,4-Dimethylcyclohexyl) -2-
chlorophenyl]propen-2-yl}lcyclohexylethylamine ;
25 -[(Z)-3-(4-Adamantan-1-yl-3-chlorophenyl)propen-2-

yl]lcyclohexylethylamine ;
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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, 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

15 C:::>==Oin.the presence of a base, to give the

intermediate compound of formula:

Y
ey = ¢
: C:C—(CHZ);—N\ (1
HO R3
X
in which X, Y, n, R; and Ry are as defined for (I) ; the
20 said compound (I') then being reduced under selective

conditions;
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in which n, R; and R; are as defined for (I), and the

S compound of formula

R; z (i)
X

in which R;, X and Y are as defined for (I) and Z
represents a bromine or iodine atom or a
trifluoromethylsulphonate (triflate or OTf) group.

10

10. Process for preparing a compound

according to Claim 1, in which A represents a —CH=CH-
group, characterized in that a hydrogenation is carried
out, with nascent hydrogen or in the presence of

15 cyclohexene, of compound (I) in which A represents an
acetylene group —C=C—, in order to prepare the
ethylenic compound (I) in the form of a mixture of the
Zz and E isomers, or this hydrogenation is carried out
in the presence of a metal catalyst on a support in

20 order to prepare the ethylenic compound (I) in Z form,
or alternatively compound (I) in which A represents an

acetylene group —C=C— is reacted with a metal hydride
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13. Use of a compound according to any one
15 of Claims 1 to 8, for the preparation of a medicinal
product intended for treating conditions in which it is
desirable to reduce the immunological activity, in

particular autoimmune conditions.

20 14 . Use of a compound according to any one
of Claims 1 to 8, for the preparation of a medicinal
product intended for combating the proliferation of

tumour cells.
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15. Use of a compound according to any one
of Claims 1 to 8, for the preparation of a medicinal

product intended for treating heart rate disorders.



