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(1- PHENACY- 3- PHENYL- 3- Pl PERI DYLETHYL) : PI PERI DI NE DERI VATI VES, PROCESS FOR
OBTAI NI NG THEM AND PHARMACEUTI CAL COWP &maﬁs CONTAI NI NG THEM 5 The
present inventjo tes to novel pip Wﬂmatl ves, t 3y eomss for
preparing ¥ (%ﬂﬁ{§%§pharnaceutical C ont ai ni ng théﬂgas active
principle. Mre particularly, the present taeeti on 10 rel ates to novel

pi peri di ne derivatives for therapeutic use in pathological phenonena

i nvol ving the tachykinin stem such as, in non- |Iﬁltlng manner: pain
(L. Urban et alllr- P%ﬁNBFY fHEF#LlﬁﬁﬁlﬁﬁFIQYL%%%ﬁ¥h ePIBERIDPNEN, 1995,

61, 325-393; S.H Buck, 1994, The 15 Tachyki nin Receptors, Humana Press,

Tot owa, hbm#Jerse?ﬁﬁlaﬂﬂéNﬁﬁIaM@QQﬂﬂiﬂﬁﬁﬁiQﬁﬂ%ENlNGEE%RM AND4, The Tachy
ki nin Receptors, Humana Press, Totowa, New Jersey), gastrointestinal

di sorders (P. Hol EBARMAGEUT IH8ILz €OPEOSATE, ONPh I ONPOI NI NG eFHEM 1997, 73,
173-217 and 219 20 263), respiratory disorders (J. Mzrahi et al.,

Phar macol ogy, 1982, 25, 39-50; C Advenier et al., Eur. Respir. J., 1997,
10, 1892-1906; C. Advenier and X. Enonds-Alt, Pul nonary Pharmacol ., 1996,

9, 329-3833), uri nary Tehes @reeyent( SnudntBuok, rdB9de s The dacdyki nin 25
Receptors, Humana Press, Totowa, New Jersey; C A Maggi, Progress in

Neur obi ol ogype1983ne4Beri+va@)ivamwura egipmalcess (@0 Prdya 2003 eheer ders and
neuropsychiatric disorders (C. A Maggi et al., J. Autonom c Pharnacol.,
1993, 13, 234986 phabhmaukatand1KcowpsldiakanPhysitdinRey. ti483s 73,
229-308). Many research studi es have been carried out in 5 recent years on
tachyki ni ngcandet peihciggept ors. Tachy Kinins are distributed both in the
central nervous systemand in the peripheral nervous system The tachy

Kinin receptors haveMQggnpéggqggqé%qyanqh@r%ggégﬁ%fﬂﬁﬁgdggéhthree t ypes:
NK1, NK~ and NK3. Substance P (SP) is 10 thée endogenous |igand of the NK1

recepyQy s, r DELE QK anné‘véWKp)Lpb§lElrﬂ§E ak iR N2 o 8CaPtOYS A, gurokinin B
(NKB) is that of the NK3 receptors. The NKi, NK~ and NK3 receptors have

been dermn@ééaiﬁdpaena%g@eﬁlspﬁenneaen%1Avroqwl% %ectécﬁgm et al. (J.
Aut onom ¢ Phar nacol 13, 23-93) and a review by D egoll et al.

(Phar macol s, Reyr , 4999, aé6,l§5g ﬁ%%lldmwﬁ% haﬁmk_»' Nl sfECept or s and the m

antagonlsts and present the pharmacological “studies ‘a e applications in

20 human t her apy, . Magy Qgten&§N§nd1anenavap@bbca%@ona desershe conpounds

that are active on tachykihin reteptor$. =Fhus. “European parent application
0 512 901 sl atgs; {0 | g5 C0pPOURYs_gh 3T oMl ap, i N1 Wai,Chyin particul ar:

15 Tachykinin Receptors, Humana Press, Totowa, New-Jersey),
allergy and inflammation (S.H. Buck, 1994, The Tachy-
kinin Receptors, Humana Press, Totowa, New~Jersey),
gastrointestinal disorders (P. Holzer and U. Holzer-
Petsche, Pharmacol. Ther., 1997, 73, 173-217 and 219-

20 263), respiratory disorders (J. Mizrahi et al.,
Pharmacology, 1982, 25, 39-50; C. Advenier et al., Eur.
Respir. J., 1997, 10, 1892-1906; C. Advenier and
X. Emonds-Alt, Pulmonary Pharmacol., 1996, 9, 329-333),
urinary disorders (S.H. Buck, 1994, The Tachykinin

25 Receptors, Humana Press, Totowa, New-Jersey; C.A. Maggi,

Progress in Neurobiology, 1995, 45, 1-98), neurological
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YN(CH) , m~C~T--(CHq Z At, ( ~5 30 July 2003 - Q represents an
oxygen atomor two hydrogen atons, - T _ -C (O - or -CH2-, and - Y, Ar',
Z, m, n, p' and q have different values. Patent application EP 0 714 89l

relates to the 10 conpounds of fornula: ~J (C-2)", in which: 30 Riy 20031, 2
or 3y N~ ~m/ Ra( D\ R3 - m andpn" are independently 0 to 6; - W
Rd, Rb, R~, Rd and Ro have different values. (B) Novel conpounds have now
been found which have 15 very strong affinity and great selectivity for the
human NK1 receptors of substance P and which are antagonists of the said

receptors. Furdhesdms &nd %&pwgy@ma@%era&gsraergheecpfz\;%;ﬁ@ggiin\é%m on

have good bioavailability when they are admnistered ora These

compounds cay be 154, d g B 2Py rm 30 Jul ¥o 30035 medischnal ypr gduchs that

are useful in't'he treatment” of any pathol ogy Th ubst anc and the
NK1 receptors are invol.ved, i rtjc roi e treatggn pat hol ogi es
of the respﬁpﬁfgﬁyP%ﬁggfﬁbﬂnfggggﬂﬁ Zqﬂtha?%§§5 i%hu%gg %gg i"ovascul ar and
central nervous syste as well as in the treatment of pain, mgraine,

i nfl am mati ons, nause§%&MjRﬁﬁﬁ§ﬁ$hL£§hl %ﬁjqﬁ%éfkﬁﬁ%s?g%ﬁbég 8gEo?Hing to
one of its aspects, a su%ject gf Lherprese i nvention is conpounds of 10

t
f or mul a: ® C~ FECERIt; YRAF SN LaFhvkingrs anq, ghedn, recqRieRs - Tagh¥epresent s

a phenyl nonosubstituted or . .
P y kinins are dQStrlbuted both in the central nervous

system and in the peripheral nervous system. The tachy-
kinin receptors have been recognized and are classified
into three types: NK;, NK; and NK3. Substance P (SP) is

10 the endogenous ligand of the NK; receptors, neurokinin A
{(NKa) 1s that of the NK; receptors and neurckinin B (NKg)
is that of the NK; receptors.

The NK;, NK; and NK; receptors have been
demonstrated in various species.

15 A review by C.A. Maggi et al. (J. Autonomic
Pharmacol., 1993, 13, 23-93) and a review by D. Regoli
et al. (Pharmacol. Rev., 1994, 46, 551-599) discuss
tachykinin receptors and their antagonists and present
the pharmacological studies and the applications in

20  human therapy.

Many patents and patent applications describe
compounds that are active on tachykinin receptors. Thus,
European patent application 0 512 901 relates to the

compounds of formula:



di substituted with a halogen atom a (C~-C3)al kyl; 15 - X represents a
group R~—-~ ~ a group Rz-\ ; - Rl represents a chlorine atom a brom ne
atom a (Cl1-C3) alkyl or a trifluoronethyl; - R~ represents a group

- CRBRACONRSR6; - R3 and Rg represent the same radical chosen ?59E%90@9
met hyl, an ethyl, an n-propyl or an n-bgityl; - or alternatively and RQ
together with the carbon atomto which they are attached, constitute a
(C3-Ch) cycloal kyl ; 5 30 July 2003 - R5 and R6 each independently
represent a hydrogen; a (Cl-C3) alkyl; - or alternatively R5 and RE,
together with the nitrogen atomto mhkgggthey re attached, constitute a

hetero 5 cyclic radi cgf~TYosen fromA- |, 1-pyrrolidinyl,
1-pi peridyl, 4-norph&tinyIN-@&

i or perhydro-1l-azepinyl; as
wel | as the possible dalLté thereBf] %&g ng Eh“ﬂ%pyz%rgaﬁﬁh acids, and the
sol vates and/ or hydrates thereof.;@®( ) onpounds of fornmula (1) according
to the invention conprise both optically pure isonmers and m xtures thereof
in any proportion. Salts of the _conpounds of formula (1) can be forned.
These sa~t siBofpifie BBt RAERSSELRth i norganic 15 or organi ¢ acids which
allow a suitable separation or crystallization of the conpounds of formula
(1), such as ®i ecPEesand Sordroxai¥Eeac tPoroant vt hedregeaceto@saci d, for
exanpl e a mandel i ¢ or canphorsul phonic acid, and those which form
phar maceut i cafl ¥ a&déptalre §di2rs, ag@dch 20 as the hydrochl ori de,
hydr obr om de, sul phate, hydrogen sul phate, di hydrogen phosphate,
met hanesul phohat®r’, mét hyt', sol.ptrat endogahave, didfeaeat tadwest.-e, succi nate,
2- napht hal enesul phonate, gluconate, citrate, benzenesul phonate or
par a- t ol uenesul phonat Bat @t Tappi ecatinal Ben” 7Tidalsd larebladeisngo Whei ne,
fluorine or iodine atom 30 July 2003 6 In the present description, the
al kyl gYoupsompeurds abghfoonubaanched. According to the present invention
the preferred conmpounds are those of formula: O'd 5 in which X and Rl are
as defined for a cpapound of fornula XC}g;,mell as the salts thereof with
i norgani c or orga aci ds, and the splvatéd and/ or hydrates thereof. 10
According to the'R 2 T\bﬂggn OR Al efPedLegpounds of formula (1)
are those in which ™A replées&nts di chlibr 8y R a (B)

3, 4-di net hyl phenyl . According to t 4

esentOi nvelxy n, “the preferred
compounds of formula (1) are those Jall R

¢

rphol i nyl

in which:
10 - p" is 1, 2 or 3;
- m" and n" are independently 0 to 6;
- W, Ra, Rp, Rc;, Ry and R, have different values.
Novel compounds have now been found which have
very strong affinity and great selectivity for the human
15 NK, receptors of substance P and which are antagonists
of the said receptors.
Furthermore, the compounds according to the
present invention have good bioavailability when they
are administered orally.

20 These compounds can be used to prepare



15 the substituents Rl represent a chlorine atom a nmethyl, an ethyl or a
trifluoronmethyl. According to the present invention, the preferred
conpounds of fornmula (1) are those in which X represents a group R2-~ in
which R~ represents a group 20 - CR3RqCONRSR6. Particul arly, thepyebesred
conpounds are 7 30 July 2003 those ingwhich R3 and R9 each repréesent a
nmethyl or alternatively, together with the carbon atomto which they are
attached, constitute a cyclohexyl. Particularly, the conmpounds which are
al so preferred are 5 those in which RS and R6 each represent hydrogen or a

met hyl . Accordi.ng t.g the present, invention, -the,pr rred_co unds of
formula (I )%aefjlécg‘ﬁgge B c:atc rl_)barteparlgeseﬁ%flépg%gugéﬁzggelaﬁmgﬁlgcH%RZ
represents a _group.1Q -CR.R~ RSR6. .Particul arl t he ef erred conpounds
are those iﬁn&hpéﬁné§%%%iﬁ¥-w é%r%a éﬁﬁﬁﬁea?nigﬁyTh%rﬁgit%ﬁ?ﬁﬁ?%%ﬁy,
together with the carbon atomtq which they are attached, constjtute a

cycl opr opyl 26F én8?3W@d15lﬁbﬁﬁ?tﬁﬁﬂ%ﬁﬁnﬂQngﬁ TP U URtSPHRTCh are al so
preferred are those in which R5 and R6 each represent hydrogen or a nethyl.
Accor di ng t 81PR&eSr 8Le AR RPEMUTETC Tithe ToTRICUTHE Sihi L ar'ef pr@¥¥rred are
those of formula: R~s R' \ ~~"-1 C-C~ ~2 R/NCO-CGN N-CH -CHz-~ C

~N- G- CHS ~ Afmmugeq Cagdiipv@isicear age FRNF 0P F OR BYHEHBE3ehts a
chlorine atom a nmethyl, an ethyl or a trifluoromethyl; - R 3 and R 9 each
represent awaeth$F &P &heeitagfitveny, ofofétifer MidtRie darbdinat om to whi ch

they are 5 attached, constitute a cyclohexyl; - RS and R 6 each represent
hydr ogen ormatiephy| nausea and vomiting, and skin diseases.

Thus, according to one of its aspects, a
subject of the present invention is compounds of

10 formula:

CH,~
C{IH"CHz R,
Orenan s, Ao
X N-CH,-CH,- e
Ar 0 R,
in which:
- Ar represents a phenyl monosubstituted or

disubstituted with a halogen atom; a (C;-Ci3)alkyl;

e
15 - X represents a group R?-ﬁ:; a group Rz'Q? ;

- R; represents a chlorine atom, a bromine atom, a

(C1—-C3)alkyl or a trifluoromethyl;

- R; represents a group -CR3R4CONR:sRg;

- R3 and Ry represent the same radical chosen from a
20 methyl, an ethyl, an n-propyl or an n-butyl;

- or alternatively R; and R,, together with the carbon

atom to which they are attached, constitute a

(C3-Cg) cycloalkyl;



as well as the salts thereof with inorganic or organic acids, and the

sol vates and/or hydrates thereof. According to the present invention, the
10 preferred conpounds are those of formula: R3 ' ~~' Cf3z Rs~ ~. ~ NC
R~/ NCOOC N CHz-C~-C- C~ (I ~x ~/ Od ' Cl in which: - Rglygepsgsents
a chlorine atom a nethyl, an ethyl or m trifluoronethyl; 15 - R3 and R q
each represent a nethyl or alternatively, together wwth the carbon atomto
which they are attached, constitute a cycl ohexyl or cyclopropyl; - R; and

R 6 each represent hydrogen or a nethyl; as well as the salts thereof with

norgani ¢ Or 8F @k cr 2% 201 dsnadiiehdbiee 501 yaheasand! gr udeabes Lher eof.

According to the present invention, the 0 Jul erred
conpounds arg. thgsg ;ornulae (r)y, (1) and (1") in optically pure form
The fol | owi hG! c&(;a?rpoﬁc}s: - 3-[2-[4-(1-carbamoyl - 1-methyl ethyl )-1 5

e e R g eP ] LA .b i e iz
3-[2-14-(1- ba; =1 hyl et hyl )+ 1- pi i nyl.].ethyl]-3-(3,9-dichl h
b e
-[2-[4-(1-N, N-di -1- 1).- 1pi Zj et -3-(3, 4-
di chl orépheﬁ%%‘i-f‘?g%g?g aﬁﬂﬁgﬁy%ﬁﬁé‘n Iy')aé@é%/lﬁl]"ﬁﬂpgﬁi'@yﬁé%/ol(l-‘%lr%/stUrrer; -
3-[2-14-(1- b |- 1- met hyl et hyl) - 1- pi i.dyl .

cthyi] -5 (ST e GrbpnErg b5 oL shid BUBEbiFlrsrbginyl o

phenyl ) acet i peridi ne, (-} i soner; -

3-[2-[4-(1- é&é&ﬁﬁ-i@%@?h? & hyl ) - 1- pi peri dyl ] et hyl ] - 3- (3, 4- di chl or opheny
1)-1-[2-(3, 5-bi i fl hyl ) ph | | ] pi i di_ne, i ;-
)2 2 et eSS P8, ! s

3, 4-di chl or ophenyl ) -Z-[ 2-(3,5-di net hyl phenyl ) acet yl i peridine, (-
(s mer: - orégnig'gcidé, énd the solga es gné/or ygrgtgs thereof( )

0
3-[2-[4-(1-carbanoyl cycl ohexyl) - 1-pi perazi nyl ] et hyl ] 3- (3, 4-di chl or ophenyl) -
1- [ 2- (395- di et hyl ph )%R%R@@W%ﬁp@giﬁ@ﬁ@9 f- Y11 sefieprdpBeg- to the
3-[2-[9-(1-carbanpyl cycl ohexyl ) pi peridin-1-yl]ethyl]

3- (3, 4- di chirsrespHey|9ampy bsq ot et bedphenyhyacesgngrs apd

mixtures thereof in any proportion.
Salts of the compounds of formula (I) can be
formed. These salts comrprise both those with inorgan;c
15 or organic acids which allow a suitable separation or
crystallization of the compounds of formula (I), such as
picric acid or oxalic acid or an optically active acid,
for example a mandelic or camphorsulphonic acid, and
those which form pharmaceutically acceptable salts, such
20 as the hydrochloride, hydrobromide, sulphate, hydrogen
sulphate, dihydrogen phosphate, methanesulphonate,
methyl sulphate, oxalate, maleate, fumarate, succinate,
2-naphthalenesulphonate, gluconate, citrate, benzene-
sulphonate or para-toluenesulphonate.
25 The term "halogen” means a chlorine, bromine,

fluorine or iodine atom.



30 July 2003 piperidine, (-) isoner; -

3-[2-[4-(1-carbanoyl - 1- net hyl et hyl ) pi perazi n-1yl ] et hyl ] - 3- (3, 4-di chl orophen

yl)-1-[2-(3, 5-di chl orophenyl )acetyl]piperidine, (+) isonmer; 5 -

3-[2-[4-(1-N, N-di net hyl car banoyl - 1-met hyl et hyl ) -1 30 July 2003

pi perazinyl Jethyl]-3-(3, 4-di chl orophenyk)-1-[2- (3, 5di chl or ophenyl’) acetyl ] pi
peridine, (+) isoner; -

3- [2 [4-(1- carbanDyIcycIohexyI) 1- pi perazi nyl ] ethyl]3-(3, 4-di chl orophenyl) -
I -[2-(3, 5-di chl orophenyl)acetyl] 10 piperidine, (+) isoner -
3-[2-[4-(1-carbanoyl cy. -1- [ §$ %% g hl _orophenyl)
-1- [2- [ 3, 5-bis (tﬁﬁrq& r#ﬁ%ﬁﬁ) &%ﬁgy f F %%Fyé e®"P%) i soner:

- 3-[2-[4- (1 caéﬁerno l.cycl ghex plperazrnyl]ethyI]IS

3- (3, 4- di chiP&fo %ﬁ (ﬁ %%%ﬁs(trlfluoronethyl)

phenyl ] acetyl ] pi peri dine, ()

3-[2-[4- (1-N, N- d=rret h{i% &é’rrmstol Ths rﬁn%ﬁer&‘r)lli\{)‘?fb"ejr?‘ayrﬁ“é?hyr] 3-(3, 4-di
hIorophenyI) 1-[ 2- (3 5di net h Ipheny acetyl] dine, (-) isomer; 20 -
3-[2-[4-(1- Eé@ﬁ&ﬁﬁfl-PQﬂﬂﬂ¥ﬂ e¥4d§T$ %@1] 3- (3 4-di chl or opheny

1)-1-[2-(3, 5- drethylphenyl)acetyl]pr errdrne -) isoner; -

3-[2-[4-(1-carbanoyl cycl opropyl)-1- Gﬁ%l]ethyl] 3 4 dlchlorophenyl) 1
-[2-(3, 5- dlnethylphen I acetyl]25 peH

3-[2-14-(1- carbannyl pLQp - 1- pi per 30 July 2003 11

(3, 4-di chl or ophenyi ¥, g@&éﬁf hﬂzﬂ uc”rg%g henyI ] ekt yl ] pi peridine
(+) isomer; -

3-[2-[4-(1- car ba: noyl cycl opr opy plperldyl]ethyI]RB(S 4-di chl or ophenyl ) -
1-[2- (3, 5-di chl orophenyl ) acet yl i peridine, (+) isoner; -

3-[2-[4-(1-carbanoyl - 1- net hyl et |perazinyI]ethyI]-3-(3,9-dichIorophe
nyl)-1-[2-(3, 5-di et hyl phenyl ) acet eridine, (-) isoner; -

3-[2-[4-f1-carbanoyl - 1- net hyl et hy(y) - 1- pi peridyl] 10 ethyl] -3- (3,

4-di met hyl phenyl) -1- [Z- (3, 5-dichloro phenyl)acetyl]piperidine; -

3-12-[4-(1-carprmey! x1angt Ayl etdvdd -de piResagzbpyh] ebhybhng- 638, 4- di net hyl phe
nyl)-1-[2-(3, 5-di chl orophenyl)acetyl]piperidine; 15 as well as the salts

thereof, ang,ihe;golynlessapdiorabydnat estherpaleor 6 iRl §nRGhihGH arly
preferred Accordrng to ancther of its aspects, the present invention

relates to g.pse §§§cfQ&legepgﬁanehQOQBQUQQesognE9BQUhgd§5xesthe sal ts
thereof and the 20 sol vates and/or hydrates thereof aracterized in that:

la) a conpqggg gformula: E-O-CHzCHZ NH (Il) in which Ar is as defined for
a conpound o ?ornula (I') and E represents hydrogen or an O-protecting

group, qigs 30 July %QQ@oﬁglﬂée@%egb&‘ egegynggbggghogertxgtrve of an acid
of fornula R~ HOCO- CH2 ~ / i's as defined for a conpound

of for'rU|Qbﬁééerréﬁt@bﬂﬁaﬁn@s099p9g9ﬂu95 Q?fnyké those in which Ar
represents a 3,4-dichlorophenyl or a 3,4-dimethylphenyl.
According to the present invention, the
preferred compounds of formula (I) are those in which
15 the substituents R; represent a chlorine atom, a methyl,
an ethyl or a trifluoromethyl.
According to the present invention, the

preferred compounds of formula (I) are those in which X

7 .
represents a group Ra"q\ in which R; represents a group

20 ~-CR3R4CONRsRg.

Particularly, the preferred compcunds are



1 ~O0Cd-izCH NCOCH ~/ (T~ ; Ar 2a) optionally, when E represents a
protecting group, it is renoved by the action of an acid or a base, to give
the al cohol of formula: R i .HOC-izCH NCOCHz ~~ (N~E=H) ; A 10
3a) the al cohol obtained in step la) or in step 2a) of fornulggj%)@odé H)
is treated with a conmpound of formula: ¥-soy-Cl (v) 15 in which

represents a nethyl, phenyl, tolyl or trifluoronmethyl group, to give a
conmpound cf formula: 13 30 July 2003 | Y.so02.0-cx~Cc~ N-cO-CX~ ~ ~ c~~ ;
4a) the conpound of fornula (VI) is reacted wi th a conmpound of formula: X~

(VI1) 5 in whieh X Suasifall ned, for o8 chopaguad.of, fow@etg,l('c)' 5a) and,

optionally, the compoun Us “obt ai'ne nverted 1nto one of the salts

thereof withan gty ftglgt SLGAN G, pol b hen. o ept gepte a1

0- protectlng up, Fr om conventi onal’ protectlng
groups that re mell no thos sglléed LN N h})je L such as, for
exanpl e, FVa tﬁﬂﬁ? B a.(%ﬁ A i carbonyl . In step

|1
acid itsel fF8F éFPe@ﬁ Yirv P GRPRFUAGR AT i %ﬁ%lgh%ngﬁf 9E§e RER react
wth am nes, for exanple_ an anh dride, a m xed anhydride, acid chloride or
an acti\at eh8§eedn gﬁ&ﬁ a?ﬁtﬁé pgﬁaeﬁ??rB$H§ﬁ§?nEsP¥gr°§8”vﬁénathe acid of
formula (111) |tself is used, the process is perfornmed in the presence of a
coupl i ng ag@fthised in peptlde chem stry, such as 1, 3-dicyclo 19

la), the functlonal rlvaﬁvye of the 15 acid S usaﬁ is the

According to the present invention, the

preferred compounds of formula (I) are those in which X

-~
represents a group R,-CH in which R; represents a group
~

10 -CR3;R3;CONRsRg.

Particularly, the preferred compounds are
those in which R; and R; each represent a methyl or
alternatively, together with the carbon atom to which
they are attéched, constitute a cyclopropyl or a cyclo-

15  hexyl. Particularly, the compounds which are also
preferred are those in which Rs and R¢ each represent
hydrogen or a methyl.

According to the present invention, the

compounds which are preferred are those of formula:

1 ' CHv's R'
R, R,
R’S\Nc:)\c}:r N-CH,-CH,- iﬁz N c- CH:-Q |
Ry ./ I o0
1

Cl

50 Cl

in which:



30 July 2003 hexyl carbodiim de or benzotriazol e-1-yl oxytris(di nethyl

am no) phosphoni um hexaf | uorophosphate in the presence of a base such as
triethylam ne or N, N diisopropylethylamne, in an inert solvent such as 5
di chl oronet hane or N, N-dinethyl formam de, at a tenperature ofzdgfiyesys 0C
and room tenperature. \Wen an acid chlogide is used, the reaction is
carried out in an inert solvent such as dichl oronethane or benzene, in the
presence of a base such as triethyl 10 ami ne or N-nethyl norpholine and at a
tenperature of between -60C and room tenperature. The conpound of formula
(I'V) thus obtained i s aoptionally deprotected in step, 2a) according to the
net hods t haf grlerl?ﬁg\ﬁ'?etn&st ﬁosce#ls%ﬁr]eeuatr?{n’t e %?Ehykbrgrﬁe@}% PE, 2when E
represents a _2-tetra: ~ydrqpyranyl group, the deprotection is carried out by
acidic hydrBFigﬁEOEQPﬁégﬁgdrochloric acid in a solvent such as ether,

met hanol or a_pm xture, of these solvents, or_using pyridinium

p-t ol uenesur pRendfe Fri §25H FERTSSRN &5 -kt RIhG Lt at Y e hat i vel y
using an Amberlyst' resin in a solvent such as nethanol. The reaction is
carried outtagegh?énﬁéFQtGPE KEEROEN LG tCe it (e Yarfd @ he ref | ux
tenperature of the solvent. Wien E represents a benzoyl group or a

(Cl- CS) &l kyathabbAgl GPBEPILLERE AepVEHLOBEXOR /25 is carried out by

hydrol ysis in al kali ne medi umusing, for exanple, an alkali netal hydroxide
such as sodfuRs 218 BB garp 2eoI<kgaitokivdeogsot assiaumetydrloxi de or it hium
hydroxide, in an inert solvent such as water, nethanol, ethanol, dioxane or
a mxture oisthebte 89l Veat sal4c fhesapédr atiihe iobrgeniserr0Crgad itche ref | ux
tenperature of the S solvent. In step 3a), the reaction of the al cohol of
fornmul a (1\ecEs, Hndi theassuvpheaybndibor hdretetotiakaofV) is carried out
in the presence of a base such as triethylamne, pyridine,

N, N- di i sopropyl et hyl ahd¢oerdin®l 10 hbehpkeeepholinmeptipnanthrert sol vent
such as di chl oronet hane, benzene or toluene, at a tenperature of between
-20C ahd t herebtdfuxd tenpeoatds eané thessob¥ehbrmEhe:conpound of fornul a
(VI) thus obtained is reacted in step 9a) with a conpound of formula (VIl).

15 The reaction is carriged out in an i Solvent such
oy /ﬁ oty o G, %

T NCO-C N -CHz-CH-[C'\ N'C'CHz“Q a
» ca " HENL

Cl
Cl

in which:
- R} represents a chlorine atom, a methyl, an ethyl or a
trifluoromethyl;

15 =~ R';3 and R'; each represent a methyl or alternatively,
together with the carbon atom to which they are
attached, constitute a cyclohexyl or cyclopropyl;

- R’5 and R'¢ each represent hydrogen or a methyl;
as well as the salts thereof with inorganic or organic
20 acids, and the solvates and/or hydrates thereof.

According to the present invention, the



N, N- di et hyl f ormam de, acetonitrile, nethylene chloride, toluene or

i sopropanol and in the presence or absence of a base. Wen a base is used,
it is chcsen fromorgani c bases such as triethyl anm ne,

N, N- di i sopr opyl et hyl ami ne 20 or N-net hyl nor phol i ne and fromz%dqﬂ@zowgal
carbonat es or bicarbonates such as pota®si um carbonate, sodi um carbonate or
sodi um bi carbonate. In the absence of a base, the reaction is carried out
usi ng an excess of the conpound of fornmula (VI1) and in the p=esence of an
25 al kali netal iodide such as potassiumiodide or sodiumiodide. The

reaction is affd @tbPUobodndENPeeatHb8e 030 rduy12Q03 136 hatyegny room
tenperature and | 00C. According to one variant of the process: |Ib) it is

performed as i §5eg %qkaqq@ %@féﬂgﬁﬁy as in step 2a): 5 2b) the conpound
of fornmula (IV ﬁ) hus “obtained is oxidized in order to prepare a

conpound of fornula ChEEhRqs:Ar 3b) the conpound of
formula (VIIIl) is reacted mnca a e%;pouég ofsfornula (VI'l1) as defined

above, in the 1q2pJQ§ ﬂ] cgbéﬁb lfLmQE%%Pgﬁﬂg? eduction of the
re

i nt er nedi ate immni orne mean uci ng agent; 9b) and,
opti onal Y, t.he ca us, o S _kntg_one.of the salts

t her eof t L gﬁrfggaﬂorgéﬁﬁc%%raaﬁggﬁ%%ﬁa%?%gygﬁéfgd 59 ggfﬁe vari ant of

t he process, %t g&u ornu @ { s is subjected to
an OX|dat|oﬁ mF5 d &%ﬁﬁny Qﬁp? a (Vi I% OW%E OX|dation reaction
is carried ou i f or exa ch] or dlneth sul phoxi de
and triethyrabfxz'q% élsEPf ﬁfm’ggﬂ‘ﬁF ﬁ% %é%%p%ﬁﬁzé? Ifenperat ure
of between -7 rature. e t he co und of
formul a géli (%Og% @%ﬁ°ﬁ%£hﬁgags dLm££ﬁ %.§L$%&§®Qﬁﬁﬁﬁe hula
(M11) in the gyezence of, .an aC| such as acetic acid, in an inert solvent

such as net R&f PigREALING et hane SAE Fior m i n
10 - 3-[2-[4-(1-N,N-dimethylcarbamoyl-1l-methylethyl)-1-

piperazinyl]ethyl]—B—(3,4—dichlorophenyl)—1—[2—(3,5;
dimethylphenyl)acetyl]lpiperidine, (-~) isomer;
- 3-[{2~-[4-(l-carbamoyl-1l-methylethyl)-l-piperidyl] -
e;hyl]—3—(3,4—dichlorophenyl)—l—[2—(3,5~dichloro—
15 phenyl)acetyl]piperidine, (-) isomer;
- 3-[2-[4-(l-carbamoyi-l-methylethyl)-1l-piperidyl]-
ethyl]-3-(3,4~-dichlorophenyl)-1-[2~-(3,5-bis(trifluoro-
methyl) phenyl]acetyl]lpiperidine, (+) isomer;
- 3~[2-[4-(l-carbamoylcyclohexyl)~-l-piperidyllethyl]-3-
20 (3,4-dichlorophenyl)-1-[2~-(3,5~-dimethylphenyl)acetyl] -
piperidine, (-) isomer;
- 3-[2-{4-(l-carbamoylcyclohexyl)-l-piperazinyl]ethyl]-
3-(3,4-dichlorophenyl}-1-[2-(3,5-dimethylphenyl)acetyl] -
piperidine, (-) isomer;
25 - 3={2-[4-~(l-carbamoylcyclohexyl)piperidin-1-yllethyl]-

3-(3,4-dichlorophenyl)-1-[2-(3,5-dichlorophenyl)acetyl] -~



s?tu an internediate imne which is reduced chemcally 5 using, for
exanpl e, sodi um cyanoborohydri de or sodiumtriacet oxyborohydride, or
reduced catal ytically using hydrogen and a catal yst such as

pal | adi um on-charcoal or Raney nickel. Finally, the conpounds3@fm$96&yla
(1) 10 according to the invention are ghfained. The conpounds of ornul a
(I') thus obtained are isolated in the formof the free base or in the form
of a salt, according to the conventional techniques. Wen the conpounds of
formula (1) are obtained 15 in the formof the free base, the salification
is carried out hy t.reatnent .wt he acid chosen in an organic sol vent.

Tr eat nent oPlpﬁgxp'gg’bggg,%%%éé)wed, for exanple, in an ether such as

di et hyl ether _or..in ,an.al cohol such as 2-propan or in _acetone or in

di chl or o 20'n§FH§ﬁgf'6979?§Q §¥£kﬁ%ﬁ ,y%ffayg;ngﬁf?Bhnaﬁ"the aci d
chosen in one_of th bovenent.iqned sql vents,. giyes.the correspondi ng salt
which is is@ﬂ&?é&Y&SE rdifng 104 Qﬁéﬁﬁﬂ&?bﬁ%Tl%éi%ngaﬁéghE?ﬁ8§, for
exanpl e, the hydrochl oride, the 25 hydrobrom de, the sul phate, the hydrogen
sul phate, tRBeBYRYAFEGYR | piESFIGIES t e et 3RIFRSUl phonate, the nethyl 18
30 July 2003 sul phate, the oxal ate, the maleate, the succinate, the

fumar at & the321EadHrHér§m§§QﬁmﬁﬁﬂﬁkﬁaEQﬁPQﬁ%ﬁ%ﬁﬂ?%ﬁN%ﬁﬁﬁ%&bTiThe

par a-t ol uenesul phonate or the %Luconate is prepared. 5 At the end of the

reaction, theresapoonddeshyidriul (@ A@Ardicad Berhsotated 121 hd 3orm of one

of the salts thereof, for exanple the hydrochloride or the oxalate; in this
case, if nedesBipyoprhhavi)ecehysdd PéerBdimeepaltdd ISPHRUtral i zing the said
salt with an 10 inorganic or organic base, such as sodi um hydroxi de or
tri et hyl am ne3of 2w # h (Ancakkamp yAsyal obgrlydn atle roipasiagamatinattdy slch as
sodi um or potassi um carbonate or bicarbonate. The conpounds of formula (1i)
are prepared- by, 45dkabhnrapthostd) —iLn [Bar(Si. Sulddchillegsw hdagtln)idsesd Il pat ent
applications EP-A-0 512 901, EP-A-0 591 040 or EP-A-0 719 891. The
conpoudds ofiperhdine(l K+) asemewwmercially available or are prepared
according to
- 3-[2-[{4-(l-carbamoylcyclohexyl)-l-piperidyl]ethyl]-3~-
(3,4-dichlorophenyl)-1-[2~[3,5-kis(trifluoromethyl) -
phenyl]lacetyl]piperidine, (+) isomer;
—_3-[2—[4—(1—carbamoylcyclohexyl)-1—piperazinyl]ethyl]—

15 3-(3,4-dichlcrophenyl)-1-{2-[3,5~bis(trifluoromethyl) -
phenyllacetyl]lpiperidine, (+) isomer;

- 3-[2-{4-(1-N,N-dimethylcarbamoyl-l1-methylethyl)~1-
piperidyl]ethyl]-3-(3,4-dichlorophenyl)~-1~-[2-(3,5~
dimethylphenyl)acetyl]lpiperidine, (-) isomer;

20 - 3-[2-[4-(l-carbamoyl-l-methylethyl)-l-piperidyl]-
ethyl]-3-(3,4-dichlorophenyl)-1-[2~(3,5-diethylphenyl)-
acetyl]lpiperidine, (-) isomer;

- 3-[2-[{4-(l-carbamoylcyclopropyl)-l-piperidyl]lethyl]-3~
(3,4-dichlorophenyl) ~1-[2- (3, 5-dimethylphenyl)acetyl]-

25 piperidine, (-) isomer;

- 3-[2-[4-(l-carbamoylcyclopropyl)-l-piperidyl]jethyl]-3~



20 known net hods. Thus, for exanple, the conpounds cf formula (lI11) are
prepared according to SCHEME 1 bel ow. 19 SCHEME 1 R~ ~ R~ al Br Rs ~\ R
bl R~ ( \ / / CNCO'H 30 July 2003 cl R ~\ R dI~ R ~\ R el R / ~ [/
CozMe , CHEOH CHI z (X1I1) (XI~ ~Z=d) CH3SO O fl R ~\ Rogalyshod -~/
~ CH_,COOH (X~ Steps al and bl of SCHENE 1 are carried out accordsng to the
nmet hods described in J. Ain. Chem Soc., 1941, 63, 3280-3282. 5 In step cl,
an ester of forrmula (XII) is prepared froman acid of formula (XI)
according to the nmethods known to those skilled in the art. The ester (X1)

th bt ai i dl XII
acgzrgingl?ggigggﬁ%%#éghgg%nahgwﬁ't%}?%%gglgfgﬁ?gifPuo% e ar?l Stepl el and
fl1 are carri ﬁ % 49 {Hod qgggrlbed inJ. Med. Chem,
1973, 16, 68568§$ ar gﬁace oni‘t r derivatives of formula 30 July
2003 20 t d dr ol d t I f
formia (11T) abeatdr 33”6 PR Had S Faedbr s R ot ) SRR 5T g,

33, 4288 or in EP- 714 891. bro erivatives of for a (IX) are
known or aré3pﬂe6é988°5888ﬁﬁﬁﬁd ﬁoq%n |ﬂ§%ﬁﬁk9 LR Y 4 Hescri bed

inJ. O Chem , 1971, 36(1), 193 196, or in J. Am Chem Soc 1941, 63,
3280- 3280, WhRSELAHBANdS TOf 1FBFREFa (VI1) in which X 10 represents a group

in which R2 represents a group - CRBROCONRSRd ar e prepared according to
SCHEME 2 betowr[2 (l-carbamoyl-l-methylethyl)-l-piperazinyl]-

ethyl]-3-(3,4-dichlorophenyl)-1-[2-(3,5-diethylphenyl) -
acetyl]piperidine, (-) isomer;
- 3-[2-[4-(l-carbamoyl-l-methylethyl)-l-piperidyl]-

10 ethyl]-3-(3,4~dimethylphenyl)~1-[2-(3,5-dichloro-
phenyl)acetyl]lpiperidine; |
- 3-[2-[4-(l-carbamoyl-l-methylethyl)-1l-piperazinyl]-
ethyl]-3-(3,4~-dimethylphenyl)-1-{2-(3,5-dichlorophenyl) -
acetyl]lpiperidine;

15 as well as the salts thereof, and the solvates and/or
hydrates thereof, are more particularly preferred.

According to another of its aspects, the

present invention relates to a process for preparing
compounds of formula (I), the salts thereof and the

20 solvates and/or hydrates thereof, characterized in that:

la) a compound of formula:

E-O-CH,CH, ‘—CNH a

Ar

in which Ar is as defined for a compound of formula (I)

and E represents hydrogen or an O-protecting group, is



21 30 July 2003 SCHEME 2 0 W ~~R4 NH ---- -~ ~ ~/ ~CN~N_1~R (XVII) d2

(xv~) c2!~~NCOOHR ~R4 ~-NCON- (~ ~ R4 €2\ M/(Vln : Rs = R6 = H ~N
CONRSRs R, ~R4 g2 , (V ff) In step a2 of SCHEME 2, conpound 1 is reacted 5
with a ketone of fornmula (XVI), in the presence of 30Ju 2003

2- hydr oxyi sobutyronitrile, according to4he nethod described

Med. Chem, 1990, 25, 609-615. The nitrile derivative of fornula (XVII)
thus obtained is hydrolysed in step b2 according to the 10 net hods known to
those skilled in the art, to give an acid derivative of fornula (XVII1).
The acid (XVll] cted in ste 2, Wt 30 JuI 03 am ne of
fornul a (XX% zﬁ?@d’fd‘flﬁg’ o THE ?ﬁ\%ﬁt?%ﬂhﬁ’aﬁﬂ%oﬂg of ﬁ‘éb coupling, to
gi ve the deélvatlve (XXI') . Alternatively, in step d2, the nltrite 5
derivative vl a (XVI'1) is hydrolysed according to the known nethods,
to give the carboxam de derivative of formula (XX), which is optionally
deprotected in step e2, according to the convRptional methods, to give
conmpound (VII) in which RS = R6 = H 10 Step f2, by reacting the
compound of fornula (XX), inHOREOEHs ™S a st@Bhg base, respectively,
with a (C1-C3) al kyl halide, or successib with two (C1-C;)al kyl halides,
or with a dihalide of fornula Hal-RS-RG Hal, Byccording to the 15
conventional al kylation nmethods, a conpound of formula (XXI) is prepared in

whi ch, respecti I , R represent Cs- n H, R, and Ro
each |ndepeﬁ8eH¥ brt e%? %gﬁti %3% Q3E$mp§ a,% Oﬁgdlgodéﬁher with
the nitrogen at0n1to g are 20 attached constitute a heterocycle.
The conpbund®( X' FhﬁgmBBPgln & if9*q%0P6t ected in step ~2, according to

t he known net hods, to give the expected conpound (VII). The conpounds of
formula (M1) in mhich X 25 repr S a grou

E-O-CHZCIH, N-CO-CH, awv
R,

2a) optionally, when E represents a protecting group,

it is removed by the action of an acid or a base, to

give the alcohol of formula:

| .
HO-CH,CH, N-CO-CH;Q (OV,E=H) ;
~ R,

3a) the alcohol obtained in step la) or in step 2a) of

10

formula (IV, E = H) is treated with a compound of
formula:
Y~S0,-Cl (V)
15 in which Y represents a methyl, phenyl, tolyl or

trifluoromethyl group, to give a compound cf formula:



23 R-CH ~ in which Rz represents a group - CRBRQCONR~R6 are prepared
according to SCnEME 3 below. SCHEME 3 5 10 Na3/ / CN2 HR~ 0 d3 (XX Tl)
3 NRSR6 0 30 July 2008 HN (~I~; ~andlor ~~H(~ (VIn; RS=Ra ~HIn
step a3 of SCHEME 3, the reaction of compound 2, in the preseqcrIwio0s
strong base such as sodi um hydride or sodi um am de, with, respectively, a
linear (Cl-C4)al kyl halide, or with a dihalide of formula Hal (CH2) mHal in
which m= 2 to 5 and Hal represents a halogen atom in an inert sol vent
such as N, N-di met hyl f ormam de or dichl oronet hane and at a tenperature of
bet ween 0OC and room tenperature, according to the conventional alkylation
nmet hods, gives the conpound of for (XXI1) , respectively, 30
July 2003 24 R3 and R9 each represéent | i near g) al kyl or, together
with the carbon at oy§0,-GRCHHCHY r ¢ NaCOaCHee stitdlVd & (C3-C8)
cycloal kyl. The nitrile derivati ve‘ﬁ] 1) thus ned is 5 hydrolysed in
step b3, according to the nethods own to those skifrkled in the art, to
gi ve the carboxami de derivative (XXI11). Optionally, in step c3, the
pyridine ring is hydrogenated, in the presence of a catalyst such as
pl ati num oxidde, abeocompgund e farainl aret'hodst s teaoted vel Bl cdnpound of
formula (VII) in which R and R = H In step d5, alkylation reaction,
accor di ng t gompeuvaeneéntficamall atet hods descri bed previously, of the conpound
of formula (XXIl11), followed by reduction, by neans of conventi onal
catal ytic hydrogenation, of the 15/Towpound (XXl V) thus obtained gives a
conpound of X NH  (vh)

/

5 in which X is as defined for a compound of formula (I);
5a) and, optionally, the compound thus obtained is
converted into one of the salts thereof with an
inorganic or organic acid.

When E represents an O-protecting group, this
10 group is chosen from conventional O-protecting groups
that afe well known to those skilled in the art, such
as, for example, 2-tetrahydropyranyl, benzoyl or a
(C1-C4) alkylcarbonyl.
In step la), the functional derivative of the
15 acid (III) which is used is the acid itself or
alternatively one of the functional derivatives which
react with amines, for example an anhydride, a mixed
anhydride, acid chloride or an activated ester, such as
the para-nitrophenyl ester.
20 When the acid of formula (III) itself is used,
the process is performed in the presence of a coupling

agent used in peptide chemistry, such as 1,3-dicyclo-



formula (V11 ) in which R~ and/or Ro # H. The conpounds of fornula (VII)
in which X -CH CR3~dCONR5R6 represents a group ( can al so be obtained
according to SCHEME 9 bel ow. 25 a d4 ~y~) ~~-= R 3 vw..a SCHEME 4 a4 -=-~.
c4 H-Rs~s R R R~ b4 30 July 2003 In step a4 of SCHEME 9, reacig iy 2603
conpound 3 with a suitable organolithiwmor organomagnesium 5 dertivative
such as, for exanple, nethyllithium ethyl magnesi um chloride,

propyl magnesi um chl ori de or pentanel, 5-di (nagnesi um chl oride), according to
t he net hods described in EP-A-0 625 509, gives the al cohol of fornula (XXV)

o Dorne, 3 FER0L LB sl il gty Shon B i ool
sescrL oot | L LSRR R L BEEp BRAD 1 20, TR g oo 1
comvent L%, FeJE! D048, 95, BEPLLAR,SAURLI B g 01 ve compound (V).
to give thedff Sﬁﬁggyfggﬁgfgﬁi gllgh an inert solvent such as
5 dichloromethane or N,N-dimethylformamide, at a
temperature of between 0°C and room temperature.
When an acid chloride is used, the reaction is
carried out in an inert solvent such as dichloromethane
or benzene, in the presence of a base such as triethyl-
10 amine or N-methylmorpholine and at a temperature of
between -60°C and room temperature.
The compound of formula (IV) thus obtained is
optionally deprotected in step Za) according to the
methods that are known to those skilled in the art. For
15 example, when E represents a 2-tetrahydropyranyl group,
the deprotection is carried out by acidic hydrolysis
using hydrochloric acid in a solvent such as ether,
methanol or a mixture of these solvents, or using
pyridinium p-toluenesulphonate in a solvent such as
20 methanol, or alternatively using an Amberlyst® resin in
a solvent such as methancl. The reaction is carried out
at a temperature between room temperature and the reflux
temperature of the solvent. When E represents a benzoyl
group or a (Ci-Cs)alkylcarbonyl group, the deprotection
25 is carried out by hydrelysis in alkaline medium using,

for example, an alkali metal hydroxide such as sodium



Compound 3 is prepared by reacting ethyl 10 isonipecotate with

benzyl brom de, in the presence of a base, according to the conventi onal

al kyl ati on met hods. The conpounds of formula (VII) are novel and form part
of the invention. Thus, according to another of its aspects, 3 jfy 200y ect
of the inventionis a conpound of formylsa: ~NH (VI1) in which: _ 'R~ _ X
represents a group a group - R~ represents a group - CRBRgJCONR~-R~; - R3 and
RO represent the same radical chosen froma 20 nethyl, an ethyl, an
n-propyl or an n-butyl; - or R3 and Rq, together with the carbon atomto

whi ch t hey ﬁ;,erektl@%hegmva%@tdﬂ U128 4 (s ) ey el nalikyh; drozzdéo Jyly 2003
- R5 and R6 each |ndependently represent a hydrogen; a {Cl-C3 alkyl: - or

al ternati vely Rieand Buycraoshhar i Lhaddie nﬁ%{ﬁ%gé;legtgahgﬁa%' ch they are

attached, constitute a hetero 5 ic radi fom 1-azeti di nyl,

1- pyrro"d'QXBXa%ep Ber'%X%tu%e”%ﬁp %éé@”sofb%l angphglﬁgxﬁegéture
per hydr o- 1- azepi nyl ; e salts thereof i morgani ¢ or ani ¢ aci ds.
The resol uti t he a xt u 10 .conmpou of fornula ()
nakes it pog |B?L ?Snléoﬁ gg%tgé'e%%%?iom%%yi%r%%ﬁighap %V? XVN - Cl A- CHI ,

N C SL % Ar R~ in which: - "*" npeans that the carbon atomthus
Iabelleé ha§ K Beternlned (S) or (R absolute configuration; 15 - X, Ar

and R1L are as defined_for

) he
possi bl e salts thereof® mffﬁpl g?gaﬁ%@ 5F%ﬁ%ﬁ%ﬂ éﬂﬁQﬁsa%ﬁﬂPQ%éj ol vat es
and/ or hydrates ther er, i f er gbl rry out the 20
resol uti on BCPr’f”I’m%aréi}ém Em % ukés fﬁoﬁuﬁﬁgof‘ﬁﬁ c%frrpftjﬂﬁi‘ﬂﬁﬁ
formula (11, E=H), which is useful for

(V) 15 carried out in the presence of a base such as

triethylamine, pyridine, N,N-diisopropylethylamine or N-

10 methylmorpholine, in an inert solvent such as
dichloromethane, benzene of toluene, at a temperature of
between -20°C and the reflux temperature of the solvent.

The compound of formula (VI) thus obtained is
reagted in step 4a) with a compound of formula (VII).

15 The reaction is carried out in an inert solvent such as
N,N-dimethylformamide, acetonitrile, methylene chloride,
toluene or isopropanol and in the presence or absence of
a base. When a base is used, it is chosen from organic
bases such as triethylamine, N,N-diisopropylethylamine

20 or N-methylmorpholine and from alkali metal carbonates
or bicarbonates such as potassium carbonate, sodium
carbonate or sodium bicarbonate. In the absence of a
base, the reaction is carried out using an excess of the
compound of formula (VII) and in the presence of an

25 alkali metal iodide such as potassium iodide or sodium

iodide. The reaction is carried out at a temperature



preparing the conpound of fornula (1) as described in 28 30 July 2003 the
patent applications: EP-A-0 512 901, EP-A-0 612 716 and EP-A-0 591 040.
According to another of its aspects, the present invention relates to a
stereospecific process 5 for preparing the conpounds of formdoyuy 20d32vi ng
the (S) configuration, the salts theregf; and the sol vates and/or 'hydrates
thereof, characterized in that: |d) the (S) isoner of a conpound of
formula: QO CHz-C~ ~S~ NH (I'l*, E=H) Ar in which Ar is as defined for a
conmpound of forrmula (1), 10 is treated with a functional derivative of the

acid of for %'éltﬁfeeﬁc}r%%m%méuén%%@?marﬁ} 180 defined for a conmpound of

formula (1), t0 givée a conp ornmula:” R~ Ho-cHz-cx~ cs~ rr-co-cHz \ /
civ*) ~ ~; 15 2d) the co und ,of formula (1V*).is oxidized to give a
conpound of formul a: %cfogpcgﬁ‘g\]uq%/ OZrbGOBVﬁia(rHl C}—Ec,t-sl?f—izpfgief\rc‘_c_G VIl C
)> 3d) the mpound .of formula (MII1*) is reacted with a conpound of
formula: n i‘fjﬁl)-l (WM S ﬁe\ﬁ‘riodfﬁ‘%@(iass alé'? cFetquhg]oa)f d?nin Wb b1 2F ot ful a
(I), in the presence of an acid, followed by reduction of the 5

i nt er medi at §LER} KPUM salt formed by means of a reducing agent; 9d) and,
optionally, the conpound thus obtained is converted into one of the salts
t her eof S t RPan tR6r §RAPEUSE @fgdir@udd o IVa0 Ere ordbimdPeiidef mul a (1)
above al so conprise those in which one or nore hydrogen or carbon atons

have been répl asédi@rehipherferadicoREEPRE S SotCOFR oSt ke k& i ti um or
carbon-19. Such | abell ed conpounds are useful in research studies, of

met abol i sm 0 R,
H-(l.!-CHz—Q-CO-CI-g v ;
A R,
3b) the compound of formula (VIII) is reacted with a
compound of formula (VII) as defined above, in the
10 presence of an acid, followed by reduction of the
intermediate iminium salt formed, by means of a reducing
agent;
4b) and, optionally, the compound thus obtained is
converted into one of the salts thereof with an
15 inorganic or organic acid.
According to the variant of the process, in
step 2b), an alcohol of formula (IV, E = H) is subjected
to an oxidation, to give an aldehyde of formula (VIII).
The oxidation reaction is carried out using, for
20 example, oxalyl chloride, dimethyl sulphoxide and
triethylamine in a solvent such as dichloromethane and
at a termperature of between -78°C and room temperature.

Next, in step 3b), the compound of formula



15 or of pharnmacokinetics, in biochemcal tests as receptor |igands. The
conpounds according to the invention underwent biochemcal tests. The
affinity of the conpounds for the tachy 20 kinin receptors was evaluated in
vitro by means of 30 several biochenical tests using radio ig gangsss 30
July 2003 1) The binding of [1251] BH S (substance P | abelled with

i odi ne-125 using the Bolton-Hunter reagent) to the NKI receptors of hunman

| ynphobl ast cells (D. G Payan et al., 5 J. Imunol., 1984, 133,

3260-3265). 2 ) The binding of ( 1°51 ] H s-NKA to human Iv' Kz cl oned

receptors exgiegsad BeLHQALal ™ (ah Jekedaget oal £ordui Neygeehem;, | 992,
59, 740-745). 3) The binding of [1zSI] H's [ MePhe'] NK9 to the NK3 10

receptors of neal, GRIGIAlL LU &1 Pls gt N8 P cerebral carbex and.of
gerbil cerebral "cortex as well as to the human NK3 cl oned receptors

d b 1 | ) , ~95). Th
expessed b SR Bl il o P EABIBEPAREP 29900280 T

tests were carried out accor
Phar macol ., 250, 403 Li f.e S 1995, .56, . PL 27:32 The

1.993, , X [ .
Conpounds a8cordPRg 1S RET R EnC I SOrEig! yF it Breet ne B S8 by of
substance P to the NK1 receptors of. hunman | I opl ast cells. The
Cnhi bition 36 88nsEam SKATELR ﬁ@%ﬂ%}‘.%ﬁ%’@%l RIPE r3ceptBrs is of
t he order of 10--LNI The inhihition constants K f.or the hunan NK cl oned
receptors afF&l8fetREYEPYerYafrifs sMrafE AU i IRty Grf TohstdtRIK for the
human NK3 cl oned 25 receptors are greater than 10-'M The conpounds of
formul a (1)PEFECEBRerPH 2af@taIFFEIGURN P2 T3 18 Bt At Hefomt U5 of
substance P_for fhe human NK1 receptors. Thus, the conpounds of formula (I)

Finally, the compounds of formula (I)
10 according to the invention are obtained.
The compounds of formula (I) thus obtained are
isolated in the form of the free base or in the form of
a salt, according to the conventional techniques.
When the compounds of formula (I) are obtained
15 in the form of the free base, the salification is
carried out by treatment with the acid chosen in an
organic solvent. Treatment of the free base, dissolved,
for example, in an ether such as diethyl ether or in an
alcohol such as 2-propancl or in acetone or in dichloro-
20  methane, or in ethyl acetate, with a solution of the
acid chosen in one of the abovementioned solvents, gives
the corresponding salt which is isolated according to
the conventional techniques.
Thus, for example, the hydrochloride, the
25 hydrobromide, the sulphate, the hydrogen sulphate, the

dihydrogen phosphate, the methanesulphonate, the methyl



eval uated in vivo on animal nodels. 5 In guinea pig striatum the |oca
application of an agonist which is specific for the NK1 receptors, for
exanple [Sar9, Met (p2) 11) substance P, increases the rel ease of
acetylcholine. This release is inhibited by oral or |ntraperljdaqﬁfboo3

adm ni stration of the conpounds 10 accegding to the present invention. This
test was adapted fromthe nethod described by R Steinberg et al., J.

Neur ochem stry, 1995, 65, 2543-2548. These results show that the conpounds
of formula (1) are active orally, that they cross the 15 bl ood-brain

barrier and, ET?BaEEeytﬁEeo%%H%@ U DG Qn_rt hc%eacstdcoé‘ldzal%c' fige Lo the

NK~ receptors é& centr Nnervous systen1 he” conpoun f'or rrul a (n)
were eval uate i he ncghaoc trlctlon [ nea Lgs 20
accordi ng t% %%EQE%fhEhg 258??5& ﬁnﬁ SAE A"t @Fggi uropean Jour nal
of Pharmacol o , 0, 403-41 onpounds of forr Ia (

adni ni st er eg" ?%??ﬂegﬁbugg§ BEF8ngP uﬁﬁ?ﬁﬁg ﬁbcﬁk5ﬁ€h§ %ﬁction

i nduced by jntravenous adm nistration of 25 septlde to gui nea pigs under

t hese expert et @P2EBAditions. 32 30 July 2003 The in vivo

phar macol ogi cal activity of the conEounds of formula g was al so eval uat ed
in the Rodel of hypot®hstbf FRYd8Es - NEcEBREIEAG Y 0 HRe SREPRGFFeSri bed by
X. Enonds-Alt et al., Eur. J. Phar macal . , 51993, 250, 403-413. The
conpounds ofo¥mihal ALY 15aRdReni §PeREAT] Air BPENEASMY Ot PBRGPY ITHRI bit t he
hypo tension induced by intravenous_adm nistration of [Sar9,

Met ( O-) 11] skt aneee e aﬁ%s%h@pp%@dt%geydﬁaéPlpﬁégé e¥pé&Fenent al
conditions. 10 These results show that the conpounds of forrmula (I) block
the action pekdtfec 1® &hes NKASeecept BRSeFhafhe pBRi frEraPager ¢8ls system
The ccnpounds of the present invention are, in particular, active

princi pl es ke Hﬁﬁnaﬁﬁéihyc%#uﬂﬁabbhp@@lth@n%aldhéééttﬁktbl@9 is conpatible

with their use as nedicinal products.
10 inorganic or organic base, such as sodium hydroxide or

triethylamine or with an alkali metal carbonate or
bicarbonate, such as sodium or potassium carbonate or
bicarbonate.
The compounds of formula (II) are prepared by
15 known methods, in particular those described in patent
applications EP-A-0 512 901, EP-A-0 591 040 or
EP-A-0 714 891.
The compounds of formula (III) are
commercially available or are prepared according to
20 known methods.
Thus, for example, the compounds cf formula

(III) are prepared according to SCHEME 1 below.



The conpounds of fornula (I) above can be used at daily doses of from 0. Ol
to 100 ng per kilo of body weight of the nmammal to be treated, preferably
at daily 20 doses of fromO0.1 to 50 ng/kg. In human beings, the dose ca: ~
preferably range from0.1 to 40C0 ng per day, nore particularéyum%Q@&p.S to
| 000 ng depending on the age of the individual to be treated or the type of
treatnent: prophylatic or curative. 25 For their use as nedicinal products,
t he conpounds of forrmula (I) are generally adm nistered in 33 30 July
2003 dosage units. The said dosage units are preferably formulated in

phar maceuti cal conpositions in whichgthemactive principle is mxed with one
or nore pharmaceutical excipients. 5 Thus, according to another of its
aspects, the present invention relates to pharmaceutical conpositions
cont ai ni ng, asgactiyve nrlnC|pIe ra cQmpogind of forgula (T) gor one of the
phar maceut i cal | £pt abl elsal t's) rates aid/ or ' gs'thereof. 10 In
t he pharnaceuti cg pnposTtTomns of e| pr esemt—TNvent for oral
subl i ngual , inhal &g, subcutaneous, Mtranuscul ar, intrgvenous, transdermal,

| ocal or rectal a-:inistration t he g be adni ni st er ed
inunit fornms of admnistration, i5 phar maceut i cal
supports, to ani s and to hunan béths The appr opr i @De un|t fornms of
adm ni stration conprise oral-route forns such as tablets, gel capsules,
powder s, granul es ﬁnd oral solutlggs or sugpen5|on§ subliggual and buccal
admini s 20 tratl on'fhaf My akr } Nt Borns, i nplants,
subcut aneous —TTt™a nt raocul ar

adm ni stration forns rectal adm ffien a solid
conposition is pr epar efly the 25 for b abl ets or ggly sapsules, a

m xture of pharma ceutlc exci pi ents ‘W can be conposéd of diluents

34 30 July 2003 such &) for exanpl e, (XIErt ose, ni crxnnyE2&al, ICHpso,a®l | ul ose,
starch, dical ci um phosphate, binders such as, for exanple,

ponV|nyIpyrrohldoR v d Bxypropyk IIquse crunbl i ng agents such
as crosslinked=nolyy 1§ yIpy O|Id0 rossllnked car boxynet hyl -

|nLLGasaI

cel | ul ose,

CH,.COOH
(XV)

Steps al and bl of SCHEME 1 are carried out
according to the methods described in J. Am. Chem. Soc.,
1941, 63, 3280-3282.

5 In step cl, an ester of formula (XII) is
prepared from an acid of formula (XI) according to the
methods known to those skilled in the art.

The ester (XII) thus obtained is reduced in
step dl to the alcohol of formula (XIII) according to

10 the methods known to those skilled in the art.

Steps el and fl are carried out according to
the methods described in J. Med. Chem., 1973, 16, 684-
687.

The phenylacetonitrile derivatives of formula



flow agents such as silica or talc, and lubricants such as nmagnesi um
stearate, stearic acid, glyceryl tribehenate or sodiumstearyl fumarate, is
added to the mcronized or non-mcronized active principle. 10 Wetting
agents or surfactants such as sodium |l auryl sul phate, ponsoQﬁygmyjﬁb3or

pol oxanmer 188 can be added to the for ation. The tablets can be prepared
by various techniques: direct tabletting, dry granul ation, wet 15

granul ation, hot-nelt. The tablets may be naked or sugar-coated (for
exanple with sucrose) or coated with various polyners or other suitable
materi al s. tapl ets,can _have a flash,. del ayed or 20 sustai ned rel ease by
preparing pgpgﬁe? Hﬁtppgéén Bfeugﬁa}%ﬁﬁﬁﬁ i'd 114590 i pdiYhers. The gel

capsul es can be soft or hard, .and_coated with filmaor otherw se, so as to
have flash, CSURPHPAESr FR&MEYEd (EdtiviAsrY %a&ﬂnﬂQ§\ﬁ%P%%i?5 enteric
form . They can contain_not only a solid fornulatiaon 35 30 July 2003
formul at ed 885aphdhef oF theCfdbl ép§f“'butl9z§lsso§|§i'qtfi2(?8or°rsé1ﬁ -solid

formul ations. A preparation in the formof a syrup or elixir can contain
the active %FTﬁtng£4t68éther with a 5 sweetener, preferably a calorie-free
sweet ener, nethyl paraben and propyl paraben as antiseptic agent, as well
as a fldvouring agent TAAadPHCBAi €ablBagaresant. fPrawat dlXdi §F€rsi bl e
powders or granules can contain the active principle as a m xture with 10
di sper sant sknowet t paga Bgepr erareduspendinggagenksowsuaglgtieods, such

pol yvi nyl pyrrolidone, as well as with sweeteners or flavour enhancers. For
rectal adm a$ sthas¢ obesoskbéd hmdé. oPrgup@fbsint or L83 1whBéHlarelPBepared with
bi nders that nmelt 15 at the rectal tenperature, for exanple cocoa butter or
pol yet hyl ene@l yeol 5n AquisousChemspebst ons] 9# ot 68i c3880rR8880l uti ons or
sterile, injectable solutions which contain pharma cologically conpatible
di spersants and/ or sdlhbid¢ompogn@® afjehesmular (éxahpie phopll 8ne gl ycol,
are used for pa=enteral, intranasal or intraocular admnistration.

10 represents a group R,-ﬁ:

in which R; represents a group -CR3;R;CONRsRs; are prepared

according to SCHEME 2 below:



Thus, in order to prepare an aqueous sol ution which can be injected

i ntravenously, a co-solvent such as, for exanp' e, an al cohol such as

et hanol or a glycol 25 such as pol yethylene glycol or prcpyler.e glycol,
and a hydrophilic surfactant such as pol ysorbate 80 or 36 3y sl 5003003
pol oxanmer 188 can be used. To prepare an injectable oily solution for

i ntranmuscul ar adm ni stration, the active principle can be dissolved with a
triglyceride or a glycerol ester. 5 Creans, ointnents, gels, eye drops and
sprays can be used for |ocal admnistration. Patches in nultilam nar or
reservoir formin which the active ps¢cmeypl 2 can be in al coholic solution,
and sprays can be used fcr transdermal adm nistration. 10 An aerosol
cont ai ning, for exanple, sorbit trioleate or oleic acid as well as
trichl orof | uora_nethan dichlorgf(EUDonethane, di chl orotetrafl uoro ethane,

freon substi{ or Nany other 0gi bl e propellent gas is
used for adm ratﬂon 15 |nha.3;-u emfcontai ning the active
principle along or combrned withyan exc } form can al so be
used. The active pﬁ#nciple can arso be in the form @ conplex with a
cycl odextrin, for exanple a-, (3- or 20 y-gcy€lodexttdn br

2- hydr oxypropyl - (3-cycl odextrin. The actsve primgkvaj e can al so be

formulated in tre formof mcroc s or nicros%heres, optionally with

one or nore supports or additive ~"Anong t he sust ed-rel ease forns which
are 25 useful i of cHronic treatnments t—t s possible 37 30
July 2003 to u$ -Ia These can be pregparged in the formof an oily
suspensi on or i he f rn1 dﬁﬂﬁpen5|o m CROsPReres in an isotonic

medi um I n each dosage u , e active [ i pl ¢ of f la (1) is
present in the anDéﬁhﬁ)SUItEQ tR, t he E\v’N§><€6ﬁﬁ2

R

WR‘ XX) R,
A 3_2_
[:::]//\N/\\I CONRJQ VD Ry=Re=H

(XXT)

In step a2 of SCHEME 2, compound 1 is reacted
5 with a ketone of formula (XVI), in the presence of
2-hydroxyisobutyronitrile, according to the method
described in Eur. J. Med. Chem., 1990, 25, 609-615.
The nitrile derivative of formula (XVII) thus
obtained is hydrolysed in step b2 according to the
10 methods known to those skilled in the art, to give an
acid derivative of formula (XVIII).

The acid (XVIII) is reacted in step c2 with an



dai |l y doses envisaged. In general, each dosage unit is appropriately

adj usted according to the dosage and the type of adm nistrati on envi saged,
for exanple tablets, gel capsules and the |ike, sachets, ampul es, syrups
and 10 the like, or drops, such that a dosage unit contains fspmyPdodos 0
1000 ng of active principle, preferably4rom0.5 to 250 ng, which needs to
be adm nistered 1 to 4 tines a day. Although these doses are exanpl es of
average 15 situations, there may be special cases in which higher or | ower
doses are appropriate, and such doses also formpart of the invention.

According tothe !'bgfj?obleﬁl,?:ﬁei @g?td h§c98§ég:ﬁ%""%09h' ScBH%BFE][iiogé‘i to each

patient is determne or accor g to the node o
adm ni stration

, t Ld.patient.
According to a%%%ﬂ%ﬁgiﬁbéﬁé?%éﬁééﬁé%Ff%ér§§2§2§§ ?hseﬁgfggggépgtggnto t he

use of the C unds of fornmula (1), cr of one of the pharmaceutically 25
a ,” solvates and/or hydrates thereof, for the preparation of

acceptable s
medi ci nal products in any pathol ogy in

tended for 38 30 Jul Sr_gos treatin

whi ch substance P and% ﬁﬂﬁﬁﬁyﬁi@fr%ﬂmiﬁ%# i Tet?%v%+%ﬁg;eAccording to
anot her of its aspects, resenf, .inventiqn relates to the use of the
corrpoundg of3e% 1VGhYiSa O(f};%,eo ol e{%\%ﬂ[/)hel%ﬁ%%% FLaFFGOELLRPt BDl e
salts, solvates and/or hydrates thereof, for the preparation of nedlcinal
product s i nt&/d&FFEr M Sng FTatddSdits GR W%é%ﬂq%ﬁ%ﬁﬁﬁlve of
gastrointestinal, urinary, immune or cardiovascular system and of the 10
central ner¢¥6§8Ud@st(&R) radtiEN 1o IR PH LY GRRFASE-SF n¥? anmmat i ons,
nausea and voniting, and skin diseases. For exanple and in a non-limting
manner, theSEBRPSANdSCEPT HHTMiCa 1S cArwarddfanal mefdhoginl desi®sve in
particular in the treatnent of 15 traumatic pain such as post-operative
pai n; neur aF§MROEAGt HE¥1BP adki #hisheXas™ Bhrdnfc pain such as arthritic pain
caused by osteoarthritis, rheumatoid arthritis or psoriatic arthritis;
neur opatthi ¢ pai n suchl&sspest fBer pat Feasédral fire arrgerich&f neural gi a,
segnental or 20 intercostal neuralgia, fibronyal gia, causalgia, peripheral
neur opat hy, farapéei éXneur dpathg, PHescasst Rifed iStdeded bgy¢ea chenot her apy,
Al DS-rel ated neuropathies, occipital neural gia, geniculate neuralgia or
gl osso phar yageartasal sl givatht he (ChtEar K ipailm ofdenpit ees;

successively with two (C;-C3)alkyl halides, cor with a

dihalide of formula Hal-Rs~Rg-Hal, according to the

15 conventional alkylation methods, a compound of

formula (XXI) is prepared in which, respectively, Rs

represents a (C:-Cs)alkyl and Rg¢ = H, or R; and Ry each

independently represent a (C1-Cs)alkyl, or R; and R,

together with the nitrogen atom to which they are

20 attached, constitute a heterocycle.
The compound (XXT) thus obtained is
deprotected in step g2, according to the known methods,
to give the expected compound (VII).

The compounds of formula (VII) in which X

25 represents a group



25 various fornms of headache such as chronic or acute m graine,

t enpor omandi bul ar pain, maxillary sinus pain, 39 30 July 2003 faci al
neur al gi sm or odontal gi a; pain experienced by cancer sufferers: pain of
visceral origin; gastrointestinal pain; pain caused by conpreggi @@2@&3a
nerve, pain caused by intensive sportimgactivity; dysnmen 5 orr%oea
menstrual pain; pain caused by neningitis or arachnoiditis: nuscul oskel et al
pain; pain in the | ower back caused by a spinal stenosis, a prolapsed disc
or sciatica; pain experienced by angina sufferers; pain caused by an

ankyl osing s qg? litis; pain associated 10 with gout pain a5500|ated wth
burns, cicatherzgti.on or. prwiaqi romt os t n;_ .-
anti-inflammatory lglge C% Lﬁ Q E%%%&ﬁgr or? J:gtorl‘éjatl Ny ?NR% tairoens in

ast hma, influenza, hron| broqghg%?ﬁﬂﬁé ngﬁlcular obstructlve chronic
bronchitis D&SkAdS ﬁ%ﬁﬁ%ﬂﬁc DS i VP ptit Wonary di sease)), coughi ng,
al l ergi es, bronchospasm and r heumat oj Q&%?%itis; i nfl ammatory di seases of
the gastrointestinal system for exé#&ﬁ hn's di sease, ulcerative
colitis, pancreatitis, gastritis, intestinal inflammtion, dis 20 orders
caused by non-steroidal anti-infl tory agents, in{lamatory and
secretory effesNs_caused_by bac Rl infeations, r]&\xanple caused by
Clostridiumdfifficjle; Bafi a ory skin eages,||for fexanpl e herpes and
eczem; infla y'TW?RﬁEF'Ui eas@s such as cystiti /25 and urinary

i nconti nence, hal m ¢ i nfl ammayi ons such as cqpj Uyfctivitis and

vi treoretinopat ent al 40R_3 N 2003 infl i on uch as
gingivitis and pekrtodontitis; - the treatnment of/a r di seases, in
particul ar of tRe skin, such as urT#icaria, contacﬂ%per titis, atopic
dermatitis and spiratory disegﬁgig uch as 5 rhinitisQ - in the treatnent
of diseases of the central nerv istenl in rticgkgﬁupsychoses such as
schi zophreni a, mani a and denentia; cogniddi di sorde é ch as Al zheiner's

di sease, anxiety, A DS-related denentia~10 di abetic n depath|25
depression; Parkinson's disease; dru ependency; subsffance abuse;
consci ousness di §brders, sleeping di'sorders, disordersif the circadian
rhyt hm nood di sdders and epil eps Down' s syndr one; ntington's chorea,
stress-rel atedfsoma}ic 15 ﬁssorde S; eurodegeneratl i

pani ¢, phobia O ress; - in the t ment of nodi f I fons of the
perneabi lity Rf tlhe bl ood-brain ier during infl tory and 20

aut oi mmune protepses DRRpe cent’r system 10 e during
AlDS-rel ated igfectlfons; - as a rel axant and o4 ti gpasnodi c agent; -

in the treatne OQ)acute or del ayed d antici pat ed"haugga and vom ting,
for exa~~rple nausea and vomiting 25 i"nduced by drugs such as the agents
used in chent¥Hpr Royndm RekeHcase of(X&dWger; by radi afVidn: R heRypyHduri ng
41 30 July 2003 irradiation of the thorax or the abdomen in the treatnent
of cancer or carcinoildositsp 33 impeStHME 08, the reaction of
S5 compound 2, in the presence of a strong base such as

sodium hydride or sodium amide, with, respectively, a

linear (C;-Cy)alkyl halide, or with a dihalide of

formula Hal (CH;)x~Hal in which m = 2 to 5 and Hal

represents a halogen atom, in an inert solvent such as

10 N,N-dimethylformamide or dichloromethane and at a
temperature of between 0°C and room temperature,

according to the conventional alkylation methods, gives

the compound of formula (XXII) in which, respectively,



poi son; by toxins caused by netabolic or infectious disorders such as
gastritis, or produced during a 5 bacterial or viral gastrointestinal

i nfection; during pregnancy: during vestibular disorders such as travel

si ckness, vertigo or Meniere's disease; in postoperative di sesgs 2003
nausea and vom ting induced by dialysi$gr by prostaglandi ns; by

gastroi ntestinal 10 obstructions; in reduced gastrointestinal notility; in
vi sceral pain caused by nyocardial infarction or peritonitis; in mgraine;
in altitude sickness; by ingestion of opiate anal gesics such as norphi ne;

in gastro-ogsophgogale L &1 ! pXprlBeaci di €1headi 985LE 9N, 108, 10VGF CONSUNPLi on 15

g
of food or drlnE? In gastric acidity or acor, regurgl tation, and
heartburn, far %é%qu§éﬂﬂﬁﬂgﬂé%fﬁ?ﬂ“§géﬁrEg $H§%ﬁt%%g ot -heartburn induced
by a :r,eal a § ysSpepsia; - in the treatnent of di Seases of tr-~e

gastrointestinal ,system suc s irritaple b | dronme, gastric and 20
duodenal uIééF@Fh8§éoﬁﬁ£§e§Ru ebé%s¢gd?éf?%§£§?lﬁégér secretions,

| ynphonas, gastrites, _gastro-aqesophageal .refl aecal incontinence,

Hi rschsprung' s diseasggﬁn&lﬁ6&§ealqgiiaﬁﬁvq ¢2¥%iﬁe %ﬁuéhﬁﬁlQﬁ sk¥ n

di seases such as_psoriasis, 25 %ruritus and burns, inigﬂg%écular sunburn; -
in the tteal¥erelgfedi 48aSEEP0Ly hE CCAFGS\adCuIEE ™8 J 203 syst em
such as hypertension, the vascul ar aspects of m graine, oedenma, thronbosis,
angi na pect 6Fpge §§§E&P§rl§p§§ﬁs?r5Vr SIQPdFytﬁF%é§§g§”E%%§%ﬂ by
vasodi |l ati on, Raynaud's_di sease, beroiis, Qolla%gn di seases and 5

at her oscl er 88r3vativg (K&ILLdat RBAE R 1dwal Lic YR Gy e 1YL iESor al
tunours and adenocar ci nomas of the urogenital sphere; - denyelination

di seases suEhn@sifuhvYipPecsarefositsd SReaRy6EEHSS €1 &t &adie lvdtervsts: 10 -
in the treatnent of diseases of the inmmune system associated with

suppr essi on2drPsa b kAt PEACST Fﬁ@oFéhéﬁiéﬁstg? KREWINHEHE C8Sl/| &0 f or
exanpl e rheumatoid arthritis, psoriasis, Crohn's disease, diabetes, |upus
and rejléct i ohve eacepppeuaft ef fpangpranvali oan ¥Hichi Rstaedt Reat fbnt  of

m ction disorders, in particular pollakiuria, - in the treatnment of
histiocytic reticul ostB,step fhstahkelahipPpnpRaAcitéoni s§Ge9rdings tan
anorexigenlc agent; 20 - in the treatnment of enphysema; Reiter's disease;
haenor r hoi dshe -cé¢mvemelenaht nephods dearaibafispasEsoygehi-agfgithgcons,

ocul ar hypertension, nyosis and excessive |lachrymal secretion; 25 - in the
treat ment ofoqpaventdOnfofmaha epkXepil ¢ foiloeednbdl redagmacnspbial cord

trauma, cerebral ischaemc 4 3 30 July 2003
means of conventional catalytic hydrogenation, of the

15 compound (XXIV) thus obtained gives a compound of
formula (VII) in which Rs; and/or Rg # H.

The compounds of formula (VII) in which X

represents a group can also be obtained

according to SCHEME 4 below.



| esi ons caused by vascul ar attack or occlusion; - in the treatnent of

di sorders of heart rate and cardiac rhythm in particular those occasioned
by pain or stress; 5 - in the treatnment of sensitive skin and for
preventing or conmbating irritation of the skin or nucous nen3oEs2003
dandruff, erythema or pruritus; - in tRe treatnment of neurol ogical skin

di sorders such as lichens, prurigo, pruriginous toxiderma and severe 10
pruritus of neurogenic origin; - in the treatnent of ulcers and of al

di seases caused by Hel i cobacter pylori or a urease-positive gram negative
bacterium - in the treatnent of di sEamE caused by angi ogenesis or 15 in
whi ch angi ogenesis is a synptomi - in the treatnment of ocul ar and/or

pal bebral al gia and/or ocul ar or gl bebral dysesthesia; -_as an

anti perspirant. The present invf on al so includes a ng
treating the said conplaints at doses i ndi cated abo
phar maceuti cal conpositions ng to the present
contain other active product{

that are useful for treating the diseases or

agents, antihistam nes, anfi
anti-emetic agents and chejpot hgrapy agentsT—TMe f | I owifng abbreV|at|ons are
used in the Preparations anthfn the Exanpl es: DVF: t hyl f or mam de 5
DVSO. di et hyl sul phoxi de di chl oronet hane THF: [ etrahydrofuran ether:
di et hyl ether hydrochlori saturated sol utp ydrochloric 10
acid in diethyl ether BCPCO O R OIJT

benzotri azol - onxytrls(dlnéthylanlno)phosphonlun1H&xafluorophosphate

m p. . nelting point b.p.. boiling point 15 RT: room erature silica H
60H silica gel sold by Nbrck (Darnstadt). The proto | ear magnetic
resonance (1H NMR) spectra are recorded at 200 MHz i1 BWBC>d~, using the

da AN c4 N
V1) *-— -
0 HNRR,
(XIX)
R; NR,R; R; OH
R, © R, 0
(XXvi) XXV

In step a4 of SCHEME 4, reaction of compound 3
with a suitable organolithium or organomagnesium
5 derivative such as, for example, methyllithium, ethyl-

magnesium chloride, propylmagnesium chloride or pentane-
1,5-di (magnesium chloride), according to the methods
described in EP-A-0 625 509, gives the alcohol of
formula (XXV).

10 The alcohol (XXV) thus obtained is oxidized in

step b4 into the acid of formula (XXVI) accocrding to the



DMSO- d6 peak as reference. The chemi cal shifts & are 20 indicated in parts
per million (ppm. The signals observed are expressed as follows: s:
ringlet; bs: broad singlet; t: triplet; q: quartet; m nultiplet.
PREPARATION 1.1 3-(3, 4-Di chl orophenyl ) - 3-(2-hydroxyet hyl ) pi pegg ‘ﬁj|y1@@0325 (-)
i somer, 45 30 July 2003 ~*) : E=H, ~=, ~ C1 A The preparation of this
conpound is described 5 in patent application EP-A-0 591 040. PREPARATI ON
1.2 3-(3, 4-D net hyl phenyl ) -3-[2-(2-tetrahydropyranyl oxy) ethyl]piperidine
(~* E 0OA =~~ M M A

2-(3,4-Dine | )~ t. r]%y;g D nengtril e-6.6 g of
600 sodi um h%%h% er&l)éns)c(%:l b(egj;elqg ed 1‘816{%6%%%‘??%%\/“&?%@3?%% ogg sol ution
of 20 g of ?(,7 -dizqi%tghyl phenyl acetonitrile in 100 mL of anhydrous THF, and
the mxture'is’l éft stirring at RT for 2 hours. 29 g of

1- brono- 2- (2-tetrahydropyranyl o hane are then, added dropwi se and the
mxture is left sti rriLr(rﬁl& &ClléT q‘s%%‘&tf day & SHHET ettt orP rﬁit"ﬂjr%h%n pour ed
onto ice and extracted with ~ , the organic phase is washed with water
and with saF{HFBFeH%Nz@méI Iaut(is(?r%?ar‘?‘c‘fcd’ﬁ DV N SRIVEINGE R sol vent i s
evaporat ed of f under vacuum_  The residue is chromatographed on silica gel,

el ~. :ti my WPERPPEFUBhePERE 1EReTWELA S gttt FOmPBH'd of Aehk) Bt 0Ac

m xture from (99/1; v/ v%§ to (90/1C. v/v). 46 17 g of the expected product
are obtained. 30 Jul yC20B8uBy N&fNyl) 1s deprotected in step d4,

4- cyano- 4- (3, 4-di_net hyl phenyl )-6-(2-tetra hydropyranyl oxy) hexanoate 0.3 ni
of a 400 soRGEPHALIBE benihet F‘Pﬁﬁf‘h??tgogﬁmﬁi%ﬂlt’fﬁdr%‘% F&ReRYeDn~B) in

MeCH is added to a _m xture of 17 g of the conpound obtained in the above
compound (VII).

Compound 3 is prepared by reécting ethyl
10 isonipecotate with benzylbromide, in the presence of a
base, according to the conventional alkylation methods.
The compounds of formula (VII) are novel and
form part of the invention.
Thus, according to another of its aspects, a

15 subject of the invention is a compound of formula:

X NH (VID
—/
in which:
7 7~
- X represents a group a group N

- R; represents a group -CR3R{CONR:zRg;

- R; and Ry represent the same radical chosen from a
20 methyl, an ethyl, an n-propyl or an n-butyl;

- or R; and Ry, together with the carbon atom to which

they are attached, constitute a (C3-Cs)cycloalkyl;



step and 11 m of methyl ~crylate in 30 ml of dioxane, and the m xture is

|l eft stirring at RT for 48 hours. The reaction m xture is concentrated
under vacuum the 10 residue is taken up in aqueous 0.5N HCl sol ution and
extracted with ether, the organic phase is washed with aqueowp jfy Z0o¥a2C03
solution and dried over Na~SO-, and the2kol vent is evaporated of f under
vacuum 23 g of the expected product are obtained. 15 C

5- (3, 4- Di et hyl phe: ~yl )-5-[2-(2-tetrahydropyranyl oxy)ethyl]-2-piperidone.
40 m of 20~ aqueous anmoni a solution are added to a solution of 23 g of

t he conpound &%t ande®si aatheiabepenskeep liyn r250aderof bh i dgerd 0ld oned by
20 addition of Raney nickel. This mxture is then hydro genated for 24
hours at 40GCGanG:;edllypressure of 16 bar. The catalyst is filtered off over
Celite ~ and the filtrate is concentrated under vacuum 22 g of the
expected preduat aArte roldtaivneldy ®5abd Re, together with the nitrogen

3-(3, 4- D net hyl phenyl ) -3-[ 2-(2-tetrahydropyranyi oxy) ethyl]piperidine. 47
30 July 200322 &cofwHilke, ek obiwd dieslyj ncéher abeve st gprarg-added to a
suspension of 10 g of lithium alum niumhydride in 200 m of THF, foll owed

by refl uxing,for 2 hours) AfHdetooddmng 10,80 ad9y 11 oL 5wl en;apd, 80 n
of '='"HF are"added, followed by 10 mMl of 4N NaOH and 300 M of water. The

I
mneral sal ys ave fidyher ad of foravien (8l i arshd e diligate i s concentrat ed
under vacuum P élo t he expepct ed naﬁgduct are ollkokl?%i ned? 10rPREPARATI ON 2.1

3, 5-Di chl or gphgyyl-aceti:cacid1.(111) : RL = CL. A) 3,5-Dichlorobenzyl
chl ori de. 1% A gokutioﬁl g In 5 g of thionyl chlorzde in 20 m of

chl orof orm i,sqa d.dn -3, PN it 4
3, 5-dichlor %Egn%% gﬁég%mti%ﬁe%goa—r%thogr%ﬁ%do% qﬁ‘ro(ﬁl%g% %{/ds eating at
40-50C for 8 hours angpgt ikki1g 84 nRE O e T TS JBL & ¢ Sehe

10 compounds of formula (I) makes it possible to isolate

the enantiomers of formula

- 0 R,
Ohvanad ey o
CH,-CH; B
. A.l' Rl

in which:
- "*" means that the carbon atom thus labelled has the
determined (S) or (R} absclute configuration;

15 - X, Ar and R; are as defined for a compound of
formula (I);
as well as the possible salts thereof with inorganic or
organic acids, and the solvates and/or hydrates thereof.

However, it is preferable to carry out the

20 resolution of the racemic mixtures from the intermediate

compound c¢f formula (II, E=H), which is useful for

preparing the compound of formula (I) as described in



20 concentrated under vacuumto give 16 g of the expected product, which is
used without further processing. B) 3,5-Di chlorophenylacetonitrile. A
solution. of 6.5 g of potassiumcyanide in 50 m of water is added to a
solution of 16 g of the 25 conpound obtained in the above st eg juy 2dd3n of
EtOH, and the m xture is refluxed for 42fours. The resulting 48 30 July
2003 m xture is concentrated under vacuum the residue is taken up in water
and extracted with ether, the organic phase is washed with water and dried
over Na~SO-, and the solvent is evaporated off under vacuum The residue 5

i's chromat ographad O sddh cackk 1 6hyti g-w-bhsarhephane/slal-yerg nyxtaur e
(50/50; v/v) and then with toluene. 7 g of the expected product are
obt ai ned, which gyodustsds gueed wi thout further processing. C

3, 5-Di chl orophenyl acetic acid. 10 A solution of 8.4 g of KOHin 10 m of

water is added to a s 1 .08 g nmpeun khed,in the above
step in 50 m of Etadﬂégﬁ{é%é% 3 ?Q§th?ng9fO?ESQﬁggkg%'Tgpé mxture is

auoous. phadd I lasnP AT crhEreder b 6PFe B e B P e Bl ebon of

aqueous phase s was acr di ron of
concentrated HCL and l.eft .stirri verni . e _crystalline product
formed i% spif- & &F%ﬁ%ﬂéﬁ?vé%#?%ég%§ugﬁd§%ﬁ¢%géuﬁggrh%%%§%n$g? 60C. 7 ¢
3, 5 D1 ot hyl ionyacet il (119959 F "2 eoR a3 18 SRy TR T Shobenzene. -
A mxture of 20 f 4-bromp-2,6-diethyl 25 aniline, 160 m of acetic acid,
100 m of céﬁgéﬁ%r g‘tyéi&aiz@f etﬁﬁooér{, %%Ctﬁr*/\iﬁgri%nﬁh?ﬁo mM of EtOHis
49 30 July 2003 cool t.o -5C, solution of 6.6 of ., sodiumnitrite in 25
m of wat er%ldg §§8ecf%gr S é’arf'datﬁ@”?ﬁ%ptf;eoﬁ sfqg’ﬂ?tﬁl%ii rring at RT for 30
m nutes. The reaction mxture is poured into 170 mM of 500 H3P02 cooled to
OC and is 5 left stirring for 2 hours 0C and then for 48 hours

Ho-cH, -~ _NH @+ E=H)
Ar

in which Ar is as defined for a compound of formula (I),
10 1s treated with a functional derivative of the acid of

formula:

HO-CO-CH, am

R,

in which R; is as defined for a compound of formula (I),

to give a compound of formula:

R!
Ho-crg-&g—@-co-cx—g‘g (v*, E=H) ;
As R,

15 2d) the compound of formula (IV*) is oxidized to give a

compound of formula:



at RT. The reaction mxture is extracted with ether, the organic phase is
washed with water, with 1IN NaCOH solution, with water and dried over NazS09,
and the solvent is evaporated off under vacuum The residue is 10

chromat ogr aphed on silica gel, eluting with cyclohexane. 18 gejulj P03
expected product are obtained. B) 3,5-B@%thyl benzonitrile. A m xture of
24.7 g of the conpound obtained in the above step and 12 g of cuprous
cyanide in 70 m 15 of DW is refluxed for 15 hours. After cooling to RT,
the reaction mxture is poured into 50 m of water and left stirring at RT

until a gumfornms. The i xture Ls cepled on an ice bath, 150 m of
% xture Ad t stirring at RT for 20 2

et hyl enedi am ne are add and fhi
@ organi ¢ phase i s washed

hours. The m xture is t ¢@)wi
with water and dried %: Iii' m ent i s(VlAPor at ed of f under

vacuum The residue is chromajpgraphed on ca gel, eluting with a

cyc' ohexane/ Et OAc m xture (95/5; v/v). 12 g of R‘he 25 expected product are
obtained. C) 3,5-Diethyl benzoic acid. 50 30 July 2003 A solution of 22 g
of KOH in 15di tbe wampouns sddddnmyla so/ikdioh s ugagted whehcanpound
obtained in the above step in 60 ml of EtOH followed by refluxing for 24
hours. The rempbtiiod pifxtforeuls:concentrated under 5 vacuum the residue is
extracted with water, the aqueous phase is washed with ether and acidified
to pH = 2 by addition of concentrated HCl, and the precipitate forned is
spin-dried, washed with water and drN ed under vacuum 13 g of the expected
product are obtained. 10 D) I\/btPKgI 3MH di ef¥H) benzoate. A nmixture of 13 g
of the compound obtained in the e step in 90 mM of MeOH and 10 drops of

eSO 115 reflusedohox 48 heuse; The KERCL NI &4 S cqrentraled under

vacuum the residue 1s"tTaken up~in 15 water, ralmzed by a i‘on of | oo

NaHC03 sol utjo n xtracted with _ether, .the organic phase is hed with
00 NaHO03 Sbi LRF oRe S EREaF eFraR e 68 00Er NS oo R he S atont | s
evapor at.ed off under_ vacuum .12 g gﬁ% %he eépgct ed pr OdL%Ct are obhtained. 20
E) 3,5-0 et hytBeRZTT2hF cofol 1 VR 88dpeh8FBR %P Y2 63550 Y & HSE @i ni um
hydride in 50 ml of THF is cooled to OC, a solution of 12 g of the conpound
obt ai ned i ®¥Heabove step in 50 ml of THF is added dropwise and the

mxture 1s ngtand, optionally, the compound thus obtained is

converted into one of the salts thereof with an
inorganic or organic acid.

10 The compounds of formula (I) above also
comprise those in which one or more hydrcgen or carbon
atoms have been replaced with their radicactive isotope,
for example tritium or carbon-14. Such labelled
compounds are useful in research studies, of metabolism

15 or of pharmacokinetics, in biochemical tests as receptor
ligands.

The compounds according to the invention
underwent biochemical tests.
The affinity of the compounds for the tachy-

20 kinin receptors was evaluated in vitro by means of



25 stirring for 30 mnutes. The reaction mxture is hydrolysed by addition
of 2.5 mM of water, 2.5 m of 30 July 2003 51 4N NaCH and 7.5 m of
water. The mneral salts are filtered off and the filtrate is concentrated
under vacuum 10.9 g of the expected product are obtained, mkyocmlypzmuct IS
used wi thout further processing. 5 F) 305-D et hyl benzyl met hanesul phonat e.
A solution of 8.4 g of netranesul phonyl chloride in 50 M of DCMis added
dropwi se at RT to a solution of 10.9 g of the conpound obtained in the
above step and 7.4 g of triethylamine in 100 M of DCM and 10 the m xture

is left stikkkBgafohi3RHBMHALS. ¢t NEAtid onadl ¥t Uf §ahgsconcent rated under
vacuum the residue is taken up in water and extracted wth ether, the

organi ¢ phase irseWashed nW tJr vra@-’e_cg ad 4B i ed,0vesn Me-SOrapai tdgt e §ol vent

is evaporated ofr under vacuum 15 i6 g of the expected product are

obtained, vglatoBroduct, s el Wahou fuHLder; SEAsEes 09

3, 5-Di et hyl phenylacetonitrile. A solution o potaSS|un1%yanide in

20 o il el pbso9U9Ed L 0r8 20bhOR 00 6.0 0 1 20 sy, oot al ne

in the abové st e mxture is Cfor 1

hour. The r ac%%&ggﬁyxt ugl?gg?eg—%%ge@tz%%t_%%ég}der vacuum the residue is

taken up i n“wa “dand - ex th~ether, t'hHe organic phase is washed

Under vacuurl THE BEGRULE P2 dhr atatsgr Asneacon Lar A HEbaRe el tti ng i th
gﬂglje?gyﬁg%gﬁégggéfgégégFg;dgggoﬁé ?%%ﬁgﬁp;%gug%ﬁgk%d%?i?%ﬁ?h1F%f wat er
n 50 m of? ELREET R PBneaTBE2r eBuxT A T4P)S hours, This mxtare ie

concent rat eg) uder, yaguum theidkesi due g Laken W, 1), Y eTgnd the

10 receptors of rat cerebral cortex, of guinea pig cerebral
cortex and of gerbil cerebral cortex as well as to the
human NK; cloned receptors expressed by CHO cells
(Buell et al., FEBS Letters, 1992, 299, 90-95).

The tests were carried out according to X.

15 Emonds~Alt et ai., (Eur. J. Pharmacol., 1993, 250, 403-
413; Life Sci., 1995, 56, PL 27-32).

The compounds according to the invention
strongly inhibit the binding of substance P to the NK;
receptors of human IM9 lymphoblast cells. The inhibition

20 constant Ki for the human lymphoblast cell receptors is
of the order of 107°'M.

The inhibition constants Ki for the human NK,
cloned receptors are of the order of 10™®M and the
inhibition constants Ki for the human NK; cloned

25 receptors are greater than 10 M.

The compounds of formula (I) are powerful and



aqueous phase is washed with ether, acidified to pH =1 by addition of

concentrated HC1 and left stirring at RT 10 overnight. The crystalline

product fornmed is spin-dried, washed with water and dried under vacuum 2.5

g of the expected product are obtained. yH NVR 8 (ppm : 1 .doJuly200%H ;
1H 15

2.4 . q, 4H; 3.4 . s 2:-1 ; E8 . m313H; 12.2 '. bs .
PREPARATI ON 3.1 2-(4-Piperid;rl)isobutyramde rydrochloride. ( V1 I ) , H
Cl: X=-~~j-C(CH3)2..CQ~, A 2-Methyl-2-(9-pyridy' )propionitrile. A

m xture of 3 g of 4-pyridylacetonitrile 20 hydrochloride in 50 m of DW is
cool ed to 0€e12cbigeotnG@aosdditsmdiydnibitdnc®i b e vlddedupant NRNw se and
the mxture is left stirring at RT for 2 hours. The reaction mxture is
cool ed on apekegtbath, 6 g of nethyl iodide are added dropw se and the
m xture is left stirring at 25 RT overnight. The reaction mxture is poured

onto a 30 July 2003rh3sWater/ icempdundy & Anbexiracted wid giher, the
organi ¢ phase i s washed with saturated Nad solution, dried over MyS04 and

filtered, apgdstihstsql yant-iks evapenaked efdeunder vacuum Tre residue is
chronatographed on silica H5 gel, eluting with DCM and then with a

DCM MeQOq m xture (98/ 2, ¥[Yhea? %% 9 £Qf althd expRe UL NI oyets afe Pt ai ned
in the forman oil which crystapllzes B) 2-(4-Pyridyl)isobutyram de

hydrochl ori ge. a@fg%effayg@ fh2n3 5589T§OFQ§CC%QO%<& M, akgedpll Ln the above

step and 10 oncentrate ution is heated a en 15

t Th ' ' |1 0 ded, thi
2LQ?UEZ i's asi 'é Penkééygidﬁig efl%ﬁsgg?cgo%ge% F%§§83§n5ﬁ§s§|ut|ohs

th i I ff t t th EtCA
and [“hQﬁrS‘ﬁ%fﬁiﬁ e #%ﬁéf%;*éanfhmegs%s% 58 ?ar IR0 R
filt d, h ff - 134C
b;seﬁreTheﬁgg%%ug SQLVPQ%S:?ESn %gggﬁ ggﬁgrggé one an ;gF§5F gsto pH =1
20 by §8dltéon 0 1§ drocq%orlc etg andtggg pgﬁ g%rned is

spi n-drred. Czc%r e xp%’é?e% pr 0131 are’obtai ne 5"

P B o e batecriee A Tte 0 0 o e
hydrogenated for 3 daye. at Q0G H0der, & EESSEES 98,3 5545,
These results show that the compounds of
formula (I) are active orally, that they cross the
15 blood-brain barrier and.that they are capagle of
blocking the action specific to the NK; receptors in the
central nervous system.
The compounds of formula (I) were evaluated in
the test of bronchoconstriction in guinea pigs,
20 according to the method described by X. Emonds-Alt
et al., European Journal of Pharmacolegy, 1993, 250,
403-413. The compounds of formula (I) administered
intravenously strongly antagonize the broncho-
constriction induced by intravenous administration of

25 septide to guinea pigs under these experimental

conditions.



30 July 2003 54 60 bar. The catalyst is filtered off over Celite"' and
washed with MeCH, and the filtrate is concentrated under vacuum The
residue is taken up in acetonitrile and the precipitate forned is
spin-dried and washed with 5 acetonitrile and then with etherzg Rip2@o®f the
expected product are obtained; mp. > 2%0C. PPEPARATION 3.2

2- (1- Pi perazinyl)isobutyram de di hydrochloride. ( VI I ) , 2 HC1: X-'-
"NC(~3)Z" CONFii, 10 A) 2-(4-Benzyl -1-piperazinyl)-2-methyl propionitrile.
4.5 mM cf acetone, 20 g of dry MgS09, 10 g of N, N-di net hyl acetam de, 10 g

of 1-benzyl pi perazi ne ard i% % o Gha2eihy/Es Dxyi sobUsyEoRityi be arne mi xed
together and heated at 45C for 48 hours with vigorous stirring. 15 The

reaction m xbhpeuhSisPeUr &b @1 i ce alk lefdo ddd TP f0rn 30n& AMes. The
m xture is ext-acted with ether, the organic phase is washed several tines

Wi th water 6@%9{35@%9’!%'}1 Ne- s A dd1ki 50} ueNicds Ryapogated of f ~inder

vacuum 13 g of "the expected 20 product are obtained. B)

2- (4-Benzyl 5 1-pi ziuyk) i s ran i ydr%ﬁanr'd j re of 13 g
of the conpgéﬁgkggégihgdkrn$?ﬁg ab%gggg?gﬁnéﬁd 30 ﬁ{'g?égg%ﬁthU9 sol ution
are 25 at apiLdly 1 f oy .3 ! . ter. cool i to 30 July
2003 55Q§T,??%é’rgggfigEBH%gshre%Fs%ﬁgkgé %%hﬁgfﬁggﬂgﬁﬁibggified to pH = 10

by addition g%égggggggﬁatggrg ugEugq&ggkgghgggdﬁhwﬁ}cgytH&JH}ne_product

formed is sP ha''pi 6 s 2di"ssol e ordani ¢ phase is

dried 5 S h | t i t.ed off d Th

oroduct i o FaRERTpEhaeRot BNt Brre BrRie S s e of S e s
in-dried. 9. 1 t d d t ai_ned.

PP L1 Bl por 9P hgPSh SOBEPSF i Eae Ry APGERF PE 4855 R iRt e S5RSE. 3 g of

t he conpound obtai ned in thg. bove step and 0.18 g of 100

palIadiun}o%¥%%5}@%%fa%ncgﬁ h?lSP595O Et OH i s hydrogenated overni ght at RT

and at _at nbspheric pressure. The catalyst.is fjltered off over Celite~~

and thé%filtfate ispc %%%ﬁtF%?BgtﬁnaaPXZEhéﬁcghﬁlC@mgoﬁngﬁ fhe expected
roduct is obtained._P ARATI ON 3. 3, .
E-(l-PiperagéﬂVW§%yé¥bﬁgﬁaggéﬁ?%oiﬁﬁ?ﬁa aPRGUF OENFBr EHE M¥r1), 2HCL: X =

~N~ CONHx 20 A) 1-(4-Benzyl -1- pi era;ingl%cxclohexanecarbonitriIe. 5.7 ¢
of cycl ohexaRoTRECDD ' ckh rgeﬂggﬁaya* nérvols system.

The compounds of the present invention are, in

particular, active principles of phgrmaceutical
15 compositions, whose toxicity is compatible with their
use as medicinal products.

The compounds of formula (I) above can be used
at daily doses of from 0.01 to 100 mg per kilo of body
weight of the mammal to be treated, preferably at daily

20 doses of from 0.1 to 50 mg/kg. In human beings, the dose
can preferably range from 0.1 to 4000 mg per day, more
particularly from 0.5 to 1000 mg depending on the age of
the individual to be treated or the type of treatment:
prophylatic or curative.

25 For their use as medicinal products, the

compounds of formula (I) are generally administered in



10 g of N, N-dinethylacetam de, 10 g of 1-benzyl 30 July 2003 56

pi perazine and 9.5 m of 2-hydroxyisobutyronitrile are m xed together and
heated at 95C for 48 hours with vigorous stirring. The reaction m xture is
poured onto ice and left stirring for 30 minutes. The m xture&g {2003
extracted with ether, the organic phasei s washed several tinmes with water
and dried over Na~SQq, and the solvent is evaporated off under vacuum 15 g
of the expected product are obtained. B)

1- (4- Benzyl - 1- pi perazi nyl ) cycl ohexanecar boxam de 10 di hydrochloride. This
conpound i sy9B8hgknad i aGCOMHNG Q) s foaatin e descridbed-iprgtep B of
Preparation 3.2 starting with 15 g of the conpound obtained in the above
step and S50¢glnQf 2903 HrSPRaSMatcicad T siteds exngeied product are
obtai ned. C) 1-(1-Piperazinyl)cycl ohexanecarboxam de di hydrochl oride. This
conmpound is Lned; aecordi ng 19 ,4L0ke Arec g, Jdeserd bed in step C of
Preparationaggg?ézggétar?%ng mﬁthX2.3 g of the conpound obtained in the

above step 0 l.adi.um on-charcoal in 30 mM of 950 EtOH 1.6
g of the ex%@%ffg%g%?‘ég%%% g?‘g%ﬁtggilt%éd. PREPARATTON 3.4 25

N0 ety 2 (1P pRLSE] SO AL I8 IO UP s oY AR ST
N, NDi nethyl -2-(4-b | - 1- pi inyl)isobut i.de. .1.49 f .60 di
v i de i BTToH b SaAP0E babt PEharEe B BAMREGAL ar . & G X Rompound
S obtained in step B of Pre 1glr.ation.3.2 free base) in 5(% m of anhydrous
THE. 1.3 mCGIEHETHYT | 30 GBLATE PRAACARABA dr GRUPOETENG T hi s mixture is

left stirri at. RT for 9 hours, The reaction m.xtyre i s pour into water
and ext r actSE i 1h 6 heot PRE OF ghREcPprssaCRytiErLa Y1 6tsRet s and t he
sol vents are evaporated off unger vaéuum l.g g of. the expected product are
obt ai ned. BERNN FAeIRGES 2209/ 3F pRYAZERGF) FEEHGLYr ani de

10 In the pharmaceutical compositions of the

present invention for oral, sublingual, inhaled,
subcutaneous, intramuscular, intravenous, transdermal,
local or rectal administration, the active principles

can be administered in unit forms of administration,

)
w

mixed with conventional pharmaceutical supports, to
animals and to human beings. The appropriate unit forms
of administration comprise oral-route forms such as
tablets, gel capsules, powders, granules and oral
solutions or suspensions, sublingual and buccal adminis-
20 tration forms, aerosols, topical administration forms,

implants, subcutaneous, intramuscular, intravenous,

intranasal or intraocular administration forms and

rectal administration forms.

When a solid composition is prepared in the

25 form of tablets or gel capsules, a mixture of pharma-

ceutical excipients which can be composed of diluents



diformate. 2 g of ammnium formate and 0.5 g of 50 15 pal | adi um on-char coal
are added to a solution of 1.8 g of tre conpound obtained in the above step
In 30 mM of MeOH, and the m xture is left stirring at RT for 4 hours. The
catalyst is filtered off over Celite' "' and the filtrate is conaanboey ed
under vacuum The residue 20 is taken gp in EtQAc and the precipitate
formed is spin dried, washed with Et OAc and dried. 1.2 g of the expected
product are obtai ned. PREPARATI ON 3.5 1-(4-Piperidyl)cycl ohexanecar boxam de
hydrochl oride. 25 (MIl), HClL: X = 30 July 2003 58 ~ CH CONH2 A)

1- (4-Pyridy cl ohe e ALt il m xt. f -
9-pyridy|acéé%%%i%$flg8 y%?%@%%gfi&g%Fﬁégd fgﬁiﬁﬁgéﬁé?%iﬁﬁeﬁf%% 0C, 2.6 ¢

of 5 60% sodj hydr i i n40i Le a Lti oRw the M xture is
Cert otivri o Rt oen: "ote 0 AP e Y R Sl oo e
on an ice bath .7 m.of .1 5-di brongpent ape are added .dropwi.se and this
mxture is ?%ﬁ?p§?1r??%ﬁvéFygﬁYFEPQSQBHSargydfﬁéﬂﬁéﬁﬁﬁ%m§% Mixture is
poured into saiggated N -15C1 SO|Uti§F and, extracted. w th ethﬁr, t he
organi ¢ phaSet 1SR heTr AP ee"?i AES WPt RUBt 8F SR8 Sart84<6vEPINgso-, and
the solyent js evaporated off under.vacyum The residye is_chromatographed
on silica higefipP {Hfaé%ﬁfthcfﬁﬁféhaﬁié Fﬁéﬁoﬁypﬁﬁby%CwFﬁézBlﬁ??ture
(98/2; viv). 2.5 g of the ex ecteg.groduct Ere obt ai ned;, nlg. - 79C. B)
1- (4- Pyri dyl )% @ THEGNEE? boRaft deCAyaF oE Al 6ri 8BS AUREECARESOFUSDS g of
t he conpound obtained in the above step,and 15 m _ of concentrated H-SOS
sol uti on 20*§ SIERTF RS UV Fr ABCAHT hat @S1AThEIYE8EYLohThi xture i s
coo' _ed to RT, poured onto ice and basified to p?~ = 14 bg addi ti on of
concent r at RENEOI S A tTWHUBNEeHEY brEenprabee #oraddedstapthedri ed,

washed with water and 30 July 2003 . ,
micronized or non-micronized active principle.

10 Wetting agents or surfactants such as sodium
lauryl sulphate, polyscrbate 80 or poloxamer 188 can be
added to the formulation.

The tablets can be prepared by various
technigues: direct tabletting, dry granulation, wet

15 granulation, hot-melt.

The tablets may be naked or sugar-coated (for
example with sucrose) or coated with various polymers or
other suitable materials.

The tablets can have a flash, delayed or

20 sustained release by preparing polymer matrices or by
using specific filming polymers.

The gel capsules can be soft or hard, and
coated with film or otherwise, so as to have flash,
sustained or delayed activity (for example via an

25 enteric form).

They can contain not only a solid formulation



59 dried. The product obtained is dissolved in acetone, acidified to pH =1
by addition of hydrochloric ether and left stirring at RT for 30 m nutes,
and the precipitate forned is spin-dried. 3 g of the expected 5 product are
obtained; mp. - 224C (dec.). C 1-(4-Piperidyl)cycl ohexanecagobﬂmam@e
hydrochl oride. A mixture of 2.9 g of tBe conmpound obtained in the above
step, 0.5 g of PtO~- and 50 m of MeOH is hydrogenated for 3 days at 60C, at
a pressure of 10 80 bar. The catalyst is filtered off over Celite~ and the
filtrate is concentrated under vacuum The residue is taken up in
acetonitril écandlhett sb&i pbowg dtorREHeortab luty, kaund 4 heo pl egiupdt ate for nmed
is spin-dried. 2.7 g of the expected product are obtained; mp. - 235C, 15
PREPARATI ONs 8m6-db INi B fiethyill a24 c®spi peri dyl )i sobut yram de hydrochl ori de. (
vVil), ~~cl ~= _~H C(CH3)i CONCH)2 A Ethyl

1- ber. zyl - 4- pi peri di necprbpyybatien 36 ghef Manz\dr by &¥yide &F ec poded
dropwise to a 20 mxt~.:re of 25 g of ethyl isonipecotate and 25 g of K?C03
in 125 m  ofaPMEen Wbt herRBI BERL Bng riife ibarPeRidite Ofy tde 4 eaction mxture
bet ween 25 and 30C, and the resulting m xture i's then stirred at RT for 1

hour. The reactiOfe Pl XLHE €ot8HPYURCE 29BEQ oL Fricker & e detRe Ol 147, et er and
extracted twice wwth ether, the crganic phase 30 July 2003 60 i's washed

W th water and, ﬁ?éjngvﬁgfo%/g§%argﬂgnt he éﬂlt?i%@btig’.? %ﬁ%@%ﬁagﬁﬁﬁ under

vacuum The resulting o talned is distilled o r ced pressure.

29.2 g of the ;xpfg\;&g?%%)d%l%ngrgngb%aggggéFgepcolo%%g)ES 122C at 2.7 Pa.

B) 2-(1-Benzyl -4-pi per ) propano A solution o 73 g of the .
conpound obtained in 4;he @ngﬁgig@?kgﬁéggo%wggrgeggf&gglﬁ%%%%g% dropw se,

whil e maintaining the tenperature medi um 30C, to

tz)(r)gmmde?fi ﬁc%rpﬁ%ﬂrrfQéuﬁl%;a?&a%&%;’%%ggé%%bﬁg} ae?ﬁ%gFﬁg\g\Eh?élﬁwr Eapl {J;(It Elgu;nor 48
hours'1ahe(Jfggégégh{gfdﬁgékiégnggggstgrpgﬁgggnding agents, such

as polyvinylpyrrolidone, as well as with sweeteners or

flavour enhancers.

For rectal administration, use is made of
suppositories which are prepared with binders that melt

15 at the rectal temperature, for e%ample cocoa butter or
polyethylene glycols.

Agueous suspensions, isotonic saline solutions
or sterile, injectable solutions which contain pharma-
cologically compatible dispersants and/or solubilizing

20 agents, for example propylene glycol, are used for
parenteral, intranasal or intraocular administration.

Thus, in order to prepare an aqueous solution
which can be injected intravenously, a co-solvent such
as, for exampie, an alcohol such as ethanol or a glycol

25 such as polyethylene glycol or propylene glycol, and a

hydrophilic surfactant such as polysorbate 80 or



then. poured into 400 mM of saturated. h'HaCl solution in I5 water, which
has been cool ed beforehand on an ice bath. The m xture is extracted three
times with ether, the conbined organi c phases are dried over MySGs and t he
sol vent is concentrated under vacuum The residue is dissolveg juydéfy M of
acetone, cooled to 10C and 20 acidifiedgto pH = 1 by addition of

hydrochl oric ether, and the precipitate fornmed is spin-dried and washed

wi th an acetone/ether m xture (50/50; v/v). 24.5 g of the expected product
are obtained in the formof the hydrochloride; mp. - 204C. To free the

b , the h h i i gt i trated. | utq ,
extractod W EROSFRSE Sd GeredororNpa0-L et e S0 9y So0s B
I (O . ff f 1 t ed .product
R L e i
i xt f 5.98 f 95 | ghur.i id.and 5.4.4 f. ' | phuri
T o B Splt 38, BUL BB T B o0 R gl dmng, sl phur ¢
conmpound obtained [n the above step in |.55 g of 1000 formc acid is added

dropwi se Wi +¥CqBPht&FhFhg the tenperature bel ow 10C. The mixture is |eft
stirring for 2 hours at 10 3-5C and is then allowed to return to RT and is
left overnight at RT.CTR@FealilbRCRFRruPElfe 5¥Gr 8305t GNiLEPLHWS pH i s
brought to 6.5 by addition of concentrated NaOH sol ution and by addition of
concent r at RO 8RE LEP BNl ARAL eR PP ABL EBHTBRAEB times with DCM the 15
conbi ned organi c phases are dried over MgJS04 and the solvent is
concentrated under vaR¥uFReTheRrBeiBLLETSNRAKER GESPRVALEt SREMaRd t he
precipitate is spin-dried and dried., 1.22 g of the expected product are
obtained;lﬂﬁiCh qkﬁx§c§gwg»prlnc1ple can be in alcoholic solution,

N, N-Di net hyl - 2- (1- benzyl - 4- pi peri dyl )i sobutyram de hydrochloride. A mxture
of 1.2 g ofancheSrRGHpOURRD dbg ai sed T t heaapdorEma epdmpn8shrapfon.
triethylamne, 2.8 nl of a 2Msolution of dinmethylamne in TH= and 2.5 g of
BOP inl®5 20 nl of DM ize®R$9¥ etPivrinimmarfar ®ramghe, réackidbanni xture is
concentrated under vacuum the residue is 30 July 2003 62 taken up in

et her, the terigafiatplaseoisl Gaaticd aw twe Wat @2, td ehlanpfbeprgol ution, with

sat urat ed NaC
methane, dichlorofluoromethane, dichlorotetrafluoro-

ethane, freon substitutes or any other biologically
compatible propelient gas 1s used for administration by

15 inhalation; a system containing the active principle
alone or combined with an excipient, in powder form, can
also be used.

The active principle can also be in the form
of a complex with a cyclodextrin, for example a-, B- or

20 y-cyclodextrin or 2-hydroxypropyl-fi-cyclodextrin.

The active principle can also be formulated in
the form of microcapsules or microspheres, optionally
with one or more supports or additives.

Among the sustained-release forms which are

25 useful in the case of chronic treatments, it is possible



solution and dried over MgS09, and the solvent is concentrated under
vacuum The residue is chromato 5 graphed on silica Hgel, eluting with DCM
and then with a gradient of a DCM MeOH m xture from (99/1; v/v) to (95/5;
v/v). The product obtained is dissolved in acetone and aci di fjcefiyfzogaH = 1
by addition of hydrochloric ether, and3¥he precipitate forned is spin 10
dried and dried. 0.8 g of the expected product is obtained; mp. - 229C. E)
N, N- Di met hyl - 2- (4- pi peridyl )i sobutyram de hydro chloride. A mxture of 0.8
a of the conpound obtained in 15 the above step and 0.2 g of 10

pal | adi um ore chee complant 20 Fheet NMeOHDbies phrygreogehatred ey efaringht £ atn

at nospheric pressure and at RT. The catalyst is filtered off over Celite
and the fildilat esuspenancent oat ed thdefovacodima Fhuepreesidue dfs di ssol ved in
acetonitrile, ether is added 20 and the precipitate formed is spin-dried

and dried. oo drd e; exprct edtprodurbkdi amQbt ai ned; mp. - 258C 30
July 2003 53 PREPARATION 3.7 1-(4-Piperidyl)cycl opropanecarboxam de

hydrochloride. (VI1),1HdacX Fo&ide, Ghhit; Bhb) active principle of
1- (4-Pyridyl)cycl opropanecarbonitrile. 3.5 g of 4-pyridylacetonitrile are

added tq a gxtire of) 2 Profesodi 4m @i d8oLAL 80k caly PeMenkol | owed by
2.6 M of 1,2-dibronoethane, and the m xture is stirred overnight at RT.

The reacti op jMixtdN&d Sorkdi poswed intQ-MaL el , apd-gxubaghed WwithEt OAc, the
organi ¢ phase I's washed with water and dried over Na~SO~, and the solvents

are evapor | g éi?g{@ T. j duer ks r r e n silica
gel , eIuti%?%%ﬁﬁgﬁxmﬂgaéyt en\ﬁt%FE§%§%ﬂ %$1%§§tﬁ§25§§0%3?98??; viv) to

15 (95/5; vl & %&niﬁié%&%%ﬁ%ﬁwmf@fee)(?cf%ﬁ.i@egabﬁl;t

1- (4- Pyridyl)ycycl opropanecarboxan ochloride. A nixture o?’2.5_g of
Lne, ComPounioR N4 DANS AP P22 fippls 200 fEs aphution I
10 the like, or drops, such that a dosage unit contains
from 0.1 to 1000 mg of active principle, preferably from
0.5 to 250 mg, which needs to be administered 1 to
4 times a day.
Although these doses are examples of average
i5 situvations, there may be special cases in which higher
or lower doses are appropriate, and such doses also form
part of the invention. According to the usual practice,
the dosage which is appropriate to each patient is
determined by the doctor according to the mode of
20 administration, and the age, weight and response of the
said patient.
According to another of its aspects, the
present invention relates to the use of the compounds of
formula (I), or of one of the pharmaceutically
25 acceptable salts, solvates and/or hydrates thereof, for

the preparation of medicinal products intended for



20 After cooling to RT, the reaction m xture is poured onto ice and
neutralized to pH = 7 by addition of 200 NH90H sol ution, and the
precipitate formed is spin-dried, washed with water and dried. The
precipitate is dissolved in DCM acidified to pH = 1 by addi B3oQalya@003 30
July 2003 69 hydrochloric ether and thesgrecipitate formed is spin dried.
1.8 g of the expected product are obtained. O

1- (9-Pi peridyl)cycl opropanecar boxam de hydrochloride. A mixture of 1.8 g of
t he conpound obtained in 5 the above step and 0.6 g of PtO~ in 50 m of

MeCH i s hydragenated £0F g HWUsSy atn 806 @Rds @b s 8a REESBUEG 40k nhd00 bar. The
catalyst is filtered off over Celite~, the filtrate is concentrated under

vacuum t o a Wl HRKaf racebtand aget aniidiiJe i s added until crystallization
10 occurs. 1.7 g of the expected product are obtained after spin-drying and

t hen dryi ng. PREPAFATI 3 t h £ t
2-Met hyl - i - ( 4- nor p' ~o|A|gr§y| Y B B T ) 2 - b o parRRe Ry dFehl ori de~. 15

(M I ) , HCL: X = v ~, ~ ) .
2-(1-Benzy|Pgﬁﬁfﬁérﬁ%?%%gff%efﬁ%ﬁ%Q%%iﬁqnﬁ%ﬁ()??nﬁg Eé%r%%%%%%%ds of
hydrochl oride. A mxture of 1 g of the conmpound obtajnhed in 20 step C of

Pr epar at¥ on §F@u&ﬁd(%32 mr(%n%ﬁﬁ€”] < %gﬁ%ﬁ§q9%§§#£# %ﬁceptabie

1, 2-di chl oroethane i 5 heated at, 80C for .3 hqurs. The reaction mxture is
concent r at eﬁagﬁﬁér S 3&’63@1‘9 ERE/ L& yccﬁlaotr%sdgtl}}erﬁ?sogbté‘?%eﬁl?s di ssol ved in
20 rnl of DCM this.solution j.s.added to, a mxtyre of 0.7 30 July 2003 65
20 o "oy phoPrREeaRE 36 Tee iR B PR e o it

bef orehand to 0C, and th% rgsulting_nixture is stirred at for 24 hours.
The reacti oREHREGFESFsClohREnt RSP amrddr PASHTIAL 1Y rdd due is extract ed

with 5 ether, ,the organic phase i s washed with 1IN NaOH sol ution, wth water
and dried oVéFnﬁﬁgcy,mﬁHaetﬁé cardiovascular system and of the

10 central nervous system, as well as for pain, migraine,

inflammations, nausea and vomiting, and skin diseases.
For example and in a non-limiting manner, the

compounds of formula (I) are useful:
- as analgesics, in particular in the treatment of

15 traumatic pain such as post-operative pain; neuralgia of
the brachial plexus; chronic pain such as arthritic pain
caused by ostecarthritis, rheumatoid arthritis or
psoriatic arthritis; neuropathic pain such as post-
herpetic neuralgia, trigeminal neuralgia, segmental or

20 intercostal neuralgia, fibromyalgia, causalgia,
peripheral neuropathy, diabetic neuropathy, neurcpathies
induced by a chemotherapy, AIDS-related neuropathies,
occipital neuralgia, geniculate neuralgia or glosso-
pharyngeal neuralgia; the illusory pain of amputees;

25 various forms of headache such as chronic or acute

migraine, temporomandibular pain, maxillary sinus pain,



solvent is evaporated off under vacuum The product obtained is dissolved
in acetone and acidified to pH =1 by addition of hy-~rochloric ether, and
the precipitate 10 fornmed is spin-dried and dried. 0.7 g of the expected
product is obtained. B) 2-thhy|-1-(4-nnrpho|inyI)-2-(9-pipmngdbw92dg3
propanone hydrochloride. A m xture of @9 g of the conpound obtai’ned in 15
the above step, 0.7 g of anmmonium formate and 0.2 g of | o0

pal | adi um on-charcoal in 10 m of MeOH is stirred at RT for 4 hours. The
catalyst is filtered off over Celite ~~ and the filtrate is concentrated
under vacuufieclhe nesirdugiist dirssalorathlidi aceipi téxperiehbed b added 20
and the precipitate formed is spin-dried and dried. 0.46 g of the expected
product is ebhabReduffeRers;222Gn B#NAldzdral origin; gastro-
3-[2-[4-(1- Carbanoyl - 1- net hyl et hyl ) - 1- pi peri dyl ] ethyl] 25 _

3- (3, 9-di chk prephenyh) paih?- 63i% HaRiy IBhemrpace M rbpes i gepee,
hydr ochl ori de 30 July 2003 66 nonohydrate, (-) isonmer. (1), HCIl:
~rrco-c(cH 52: sHeaused By: ifMtensive &dttAng activity; d -
(5 4D ch o BprenaT - 37 AR T a et i 1 A g 7 dvsmen

di met hylphe et yL1REPELEdLAG n;SHRAGE SRR b2 madinft £L 1§t hyl ami ne
are addég t%rghéggfure o? 2.0 S o? 3?5-§ingthylphéﬁyﬁgggFgé:g%i in 100 n
of DCM at - o] qQbt ai-ned i eggqﬁ;ion 1 and
5.3 g of B ,a%ﬁé$$ﬁ?gl%yxﬁﬁgggpgg?glgggﬁrg%qpér%%lﬁogﬁ g?ﬁkf: e reaction
m xture i s concent.r nde u .r.esid [ t te ith ether,

t he organicb%ﬁgsgé?géﬁggﬁeg §F¥ﬁ8§aggs%g%ffh ENgEBf%ggﬁh ?%ﬁfgﬁi h wat er
wi t h aqueous_| 00. Naf utjon, .dri ver 0 d filtered, and the 15
filtrate is° co %%%?kaégﬁu%%ég‘%géﬁggl8¥h8n§§§§d§g%?§r@ﬁ?dnﬁ?ﬁé}aphed on
silica Hgel, eluting wth and then with.a DCM.MeOH m xture (98/2;

v/iv). 3.9gf%ﬁsﬁékP%x%%c?%5y%?%ﬁﬂgtSg?gdg%fgfﬁéd?aﬁﬂi8558F&&%§F is used in
the fohbovaigcﬁtge uty\f'l t}pa(tjlurg éggéé‘fgtgé"%%%ﬁ'gg-ms, cicatrization or

X i

pruriginous dermatosis; thalamic pain;
~ as anti-inflammatory agents, in particular for
treating inflammations in asthma, influenza, chronic
bronchitis (in particular obstructive chronic bronchitis
15 and COPD (chronic obstructive pulmona?y disease)),
coughing, allergies, bronchospasm and rheumatoid
arthritis; inflammatory diseases of the gastrointestinal
system, for example Crohn's disease, ulcerative colitis,
pancreatitis, gastritis, intestinal inflammation, dis-
20 orders caused by non-steroidal anti-inflammatory agents,
inflammatory and secretory effects caused by bacterial
infections, for example caused by Clostridium difficile;
inflammatory skin diseases, for example herpes and
eczema; inflammatory bladder diseases such as cystitis
25 and urinary incontinence; ophthalmic inflammations such

as conjunctivitis and vitreoretinopathy; dental



20 B) 3-(3,4-Dichlorophenyl)-3-(fornylmethyl)-1-12-(3,5

di nmet hyl phenyl ) acetyl ] pi peridine, single isoner. A solution of 0.25 m of
oxalyl chloride in 3 Ml of DCMis cooled to -70C, under a nitrogen

at nosphere, a solution of 0.35 mM of DVbO in 3 m of DC: ~i FUuh20032003
67 i s added dropw se, followed by a sokgtion of 0.5 g of the conpound
obtained in the above step in 5 mM of DCM and the m xture is stirred for
15 minutes at -50C. 0.9 nl of triethylam ne is then added and the m xture
is 5 left stirring while allowing it to return to RT. The reaction m xture

is washed wifh)¥RheEioWst BubN HGL S0lgukiian anthiddy1 00, NaHG03, sol uti on,
the organic phase is dried over NazSO~- and filtered, and the filtrate is

concentrated ypdenevacHdRheltdog @f 16he ieXREGSL Y, odltrpt a4 4 8, obit ai ned,
whi ch product 1s used in the foll ow ng step w thout further processing. C

3-[2-[4-(1- ggrpﬁ I( ﬁenyfjéw gthylk Eagégerrcq%l ]a%ﬂ“ﬂeﬁ]a(ﬁt& sd| chl or ophenyl

)-1-[2-(3, 5- d| rre )acetyl pi peridi ne hydrocY~I norohydr at e, .

(-) isoner. e e t a n a nitrogen
at nosphere ? $ ?!n%glté?g taéé gggﬁl&ﬁ%tgq§ q%%n d “obt a%:%r?gld%f\srr Preparation
31(fr ‘)h n 3 m of MOH, foIIowedbyasqutronof0590fthe
conpoun obfléjr Je% *Th the above step in 5 m of MeOH 20 After 5 m nutes,
0.08 g of sodj um ¢ agobo ﬁrhf_le I s_added g t he mtxt s left stirring
2t RToover i gt bt TRRCTrD x%r%asgspaa%‘r B51 560 XA e 06% "E0% NatoD3
sol ution and extrac- ed with e i g ani c, phase h w th water,
dried over W%‘Eiﬂ‘anjdnf??f%rgﬂ alén}as 35 ?ﬁ% PREPafE ng‘ &EHEZ‘EFPé?éd under
vacuum The residue,i s chronat ogr & hed on.silica eI uting with DCM
mnd a0 3 ST IR N St S BNt bP R REBHAR xt ure T 1 om
99/1; v/v)_ta (90/10; rroduct _obtained is djssolved in DCM

gcr dified %;b“ﬁﬁ*(meir BydéHSFF?OnaBQlWé}'o@ﬁngr T % entr at ed

under vy cuum 5 g of the 5 expecte roduct is obt ained after trituration

from etHer, Jsad?%%ﬁy?%r%ﬁﬁi §F hg? s%/%’&uuﬁ?r NJOR'S S SPASEI= 1. MeOH)
IHR MR . S(pprg 0.7 to 1.2 ; bs . 1.2to 2.4 ; m. ? 6H; 25to
4. 8. drpog dependency g, ?ﬂibstrﬁm%rrbu%@r 180pscipesnesy EXAI\/PLE 2

3- [2 [ 4- (1 Carbam)yl 1- net hyl et hyl ) - Z- pi perazrn | Teth

4- di chl or ppHeRAde sy girerEng Schﬁ%ﬁW'p %E%t‘#]th%r peri di ne

di hyd=ochloride ~ 2.7 HBO, (-) isoner 2HC1 X = H2NCO-C(CH3)i N- ;

Its ~ Me : CArcadian dh@wrzm@%fd%wmm Dt HEHBY | POVR par at i on 3. 2
(free base) i s added, at RT a“d under a nitrogen atnosphere, to a solution
of 0.5 ¢g ofsnnrﬁiéoetﬁméhmﬂdrﬁtarmedcmr@@epSBreﬁSE%awﬁFedlspﬁrazecm of DCM
20 followed by 0.1 m of acetic acid, and the mixture is
15 disorders; neurodegeneratlve diseases such as Pick's
disease or Creutzfeldt-Jacob disease; disorders
associated with panic, phobia or stress;
-~ in the treatment of modifications of the permeability
of the blood-brain barrier during inflammatory and
20 autoimmune processes of the central nervous system, for
example during AIDS-~related infections;
- as a muscle relaxant and antispasmodic agent;
- in the treatment of acute or delayed and anticipated
nausea and vomiting, for example nausea and vomiting

25 induced by drugs such as the agents used in chemotherapy

in the case of cancer; by radiation therapy during



stirred at RT for 30 mnutes. 0.55 g of sodiumtriacetoxyborohydride is
then added and the m xture i _s 30 July 2003 69 left stirring at RT

overni ght. Aqueous 10~ Na2C03 solution is added and the reaction m xture is
stirred for 15 minutes at RT. The reaction mxture is extractgguyobodCM

t he organi c phase is washed with aqueousl | G0 5 NazC03 sol ution, dried over
Na2S09 and filtered, and the filtrate is concentrated under vacuum The
residue is chronmat ographed on silica gel, eluting with DCM and then with a
gradient of a DCM MeOH m xture from (99/1; v/v) to (95/5; v/v). The product
obt ai ned i s idirssalawadd  DEM O ladtlaach €l fhedabeofbin=i4 Byeaddi tion of
hydrochl oric ether, and the precipitate fornmed is spin-dried, washed with

ether and drired tweer oAQiaHBe O.dr Hfcihei @xpest edypiagustibs Bt ai ned.
QD = -37 (¢ = 1; MeOH) 15 IHNWR . 8 (ppm) . 0.6 t0 2.3, m. ISH; 2.3 to

4.7 . m. 16His08;90 tBxAns Mausdd BXMNRELSLic or infectious
3-[2-[4-(1-N, N-Di nethIcarbannyl-1-nethy|ethy|)-1

p!peraziny|h%%@¥bkr%-@%p%rgéﬂaéyéﬁﬂEﬂgd)cérﬁék&é%éHZQuring a
di met hyl phenyi ) acetyl ] pi peridi'ne di hydrochl oride 1.25 H20, "(-) isoner. (I)

. 2HCL: X = ) 3= Mot B2 VB AT e s KL Jgly 2003 70
0.6 g of thgggg%%g%}o%ggi%éd %S%ﬁd?é"tse éﬁ‘”lzaxﬁrrlp feé‘i‘?'/l%’é ‘égg 4y

d obtai i.n,P [ . - i ' h 0.12
of Sodi um cYLRARREYS dF LS G & Riaea G RO T 0 T Re T o 5 the
1 xt [ ti Lght - S ~C03 ti [ dded t
The roact: of HAEIFE. SRA-CAB MEtre HE T e Lo ST Fri g FOPC5 mi nutee. The

m xture is extracte i AC h r.gani i shed wi t.h agueous
| oo Nat C03 88195??6\6? %%Ea\%%ﬁr ’th\tﬁl ?lﬁ%ss%%uragltdgg%ﬁﬁgg\%sno uu?e:/\%nb%nd dried
der. vac

Na~SO-, .and_th [ . d,of f m_.Th id [
chr ot ogr 2DhBHYBF S 81 TEabher 2aar g £ BaN G Lo Wh & or adi ent

of a MeQH T,ixture from(99/1; v/iv) to.(95/5;. v/v). The product
obt ai ndi i SORFLLT bEQ"Ph DEMFT8°ARA AETA A 2Cy 1B = e By Wi tion of
hydrochlorie etoer; 20d,tng,RLecLy! [3Le.larM8d i s SR drigd ashed
tonitis; in migraine; in altitude sickness; by ingestion
of opiate analgesics such as morphine; in gastro-oeso-
phageal reflux; in acidic indigestion or overconsumption
15 of food or drink, in gastric acidity or acor, regurgi-
tation, and heartburn, for example episodic or nocturnal
heartburn or heartburn induced by a meal and dyspepsia;
- in the treatment of diseases of the gastrointestinal
system such as irritable bowel syndrome, gastric and
20 duodenal ulcers, oesophageal ulcers, diarrhoea, hyper-
secretions, lymphomas, gastrites, gastro-oesophageal
reflux, faecal incontinence, Hirschsprung's disease and
food alliergies;
- in the treatment of skin diseases such as psoriasis,
25 pruritus and burns, in particular sunburn;

~ in the treatment of diseases of the cardiovascular



with ether and dried under vacuum 0.4 g of the expected product is
obtained. ab=-28. 4 (c=1; MOH) . 20 " HNVWR . 8 (ppm . 0.7 to
2.3 ; m. 184H; 2.3Sto 9.7 ; m. 22H; 6 . 5to 7. 8, m. 6H; 10 . 3 .
s . 1H . EXAWPLE 4 3-[2-[9-(1-Carbanoyl - 1- met hyl et hyl ) - 1- pipqﬁﬁﬁmgjgaghyl]
3- (3, 4-dichlorophenyl) -1- [2- (3, 5425 dichlorophenyl)acetyl]piperidine
hydr ochl ori de 30 July 2003 71 sesqui hydrate, (-) isoner. X =

H-NCO- C(CH3)z-CH ; RL =Cl : Ar =~~CL C (I ), HCL: A
3-(3,4-Dicr.lorophenyl)-3-(2-hydroxyethyl)-1-[2-(3,5

di chi or ophegybageluldhigaen erkeceééﬂg%e {80nBLec a1 4 13500t st he compound

obtained in reparatlon 1, of the conpound obtained 1n Preparation

iéé’nf-gfrn é%;ﬁégﬁ*gﬁtpg iﬁi stlrr éﬁ%$%§%9§§rggd %ﬁ?gi Eﬁ- to
i ) 0 d
o A Pﬁ§m§f| %ﬁ?%%‘%%gsoef%fs S RIS S DL EPLENS,, et facte
th 1IN Na | ut P~ad | ut dd d
over Nac5o-R=SHAEHS Lol HR- |5 RbRbe Gt oF P nder CTREaURT S8 g of the

expecte product 15_are obtained, which product is used w thout further
processithg. 3B}EEOFS] 3IEF&ﬁForophenyl) 3-(fornylmethyl)-1-[2-(3,5

di chl orophenyl ) acet yl eridin Ie .8 ._Thi s conpou pr epar ed
according to thetb® ElgégﬂﬁPé 8255 dqe& g&ﬁ%BQﬂﬂq%&ﬂnﬁ%fékr%kart|ng
with 0.25 m of oxalyl chloride in m of 38 mM of DMSOin 3 m of
DCM 1 g oftFﬁ@UEénﬁBﬁnadﬁﬁPﬁﬁﬁédHPWas 86 }GﬁyWﬂﬁﬁ§nﬂiﬁﬂu§Hﬂﬁﬁﬁ!step in 6

m of DCM and then 1.5 m of triethylamne. 1.0 g of the expected product
i s obtai ned: SAPERLpPBELER ﬂésﬁééésmﬁPﬁau?sf@PﬂﬁéPle sclerosis or

amyotrophic lateral sclerosis;

10 ~ in the treatment of diseases of the immune system
associated with suppression or stimulation of the
functions of the immune cells, for example rheumatoid
arthritis, psoriasis, Crohn's disease, diabetes, lupus
and rejection reactions after transplaptation;

15 -~ in the treatment of miction disorders, in particular
pollakiuria;

- in the treatment of histiocytic reticulosis, for
instance in lymphatic tissues;
- as an anorexigenic agent;

20 - in the treatment of emphysema; Reiter's disease;
haemorrhoids;

- in the treatment of ocular diseases such as glaucoma,
ocular hypertension, myosis and excessive lachrymal
secretion;

25 ~ in the treatment or prevention of an epileptic fit,

cranial trauma, spinal cord trauma, cerebral ischaemic



processing. 5 C 3-[2-[4-(1-Carbanoyl-1-nethylethyl)-1-piperidyl]
ethyl]-3-(3, 9-di chl orophenyl)-1-[2-(3,5-di chl orophenyl) acetyl]pi peridine
hydrochl ori de sesqui hydrate, (-) isomer. This conpound is prepared
according to the 10 procedure described in step C of Exanpl e 30,JufitZo03i ng
wit!-: 0.25 g of the conpound obtained43n Preparation 3.1 (free base) in 3
n1 of MeOH, 0.08 m~ of acetic acid, 0.5 g of the conpound obtained in the
above step in 5 mM of MCH and then 0.08 g of sodi um cyanoborohydride. 15
0.52 g of the expected product is obtained. 20 aD = -0.6 (¢ = 1; MOH).
ExP. MPLE 5 3ep2oh8- ChuGacbdywMastuiegtthyd tetdgh )ou-pépeusdght et hyl |
3-(3,4-dichlorophenyl)-1-[2-[3,5-bis(trifluoronethyl) 20
phenyl ] acet yl LLpi peei diree tinedrtocfl atisterderohydriatert (rgtésanmgr. (1) , HCL:
X = HZNCO- C(CH3)=-CH ; R = CF3; Ar = ~\ O 30 July 2003 73 A)
3- (3, 4- D chkaraphenyh)tBm( 24hy graetyetdiyy) thd<2 [Gdasioned by pain
bi s(trifluoronethyl)phenyl]acetyl]piperidine, single isonmer. 1.2 g of the
conpound obtai BedekB;Preparation 5 1, 1.2 g of
3,5-bis(trifluoronethyl)phenylacetic acid, 1.7 ml of triethylam ne and then

2.16 g of BOP:ar gnaddedatabnlTort @c5@ Wi vof ROM anh the: mxdwserisy stirred
for 15 mnutes. The reaction m xture is concentrated under vacuum the

residue is £akepmbRehAgIN-HELa39but bgn 1@ and reXr affed Wirtdhst1ed s, toue

organi ¢ phase is washed with 1IN HClL solution, with water, with 1IN

sol uti on, mggﬁdygggr @ggtgghgdogvg&uygfggz, and the sol vent is evapor at ed
of f under vacuum 1 g of the expected product are obtained, which product

i s used w thopt %ﬁefoéQ€ﬁeHE08?sﬁbﬂgol§ 1cal skin disorders such
3-(3,4-Dichl orophenyl)-3-(fornyl net hyl) 2-[3,5

bi s(triflu égnﬁgéa{éaghggmggst yblmsahgueeto§'lag'rﬁu'a8%%r seARk 4 of DCM

are cooled to
10 pruritus of neurogenic origin;

- in the treatment of ulcers and of all diseases caused

by Helicobacter pylori or a urease-positive gram-

negative bacterium;

- in the treatment of diseases caused by angiogenesis or
15 in whiéh angiagenesis 1s a symptom;

- in the treatment of ocular and/or palbebral algia

and/or ocular or palbebral dysesthesia;

- as an antiperspirant.

The present invention also includes a method

20 for treating the said complaints at the doses indicated

above.

The pharmaceutical compositions according to
the present invention can also contain other active
products that are useful for treating the diseases or

25 disorders indicated above, for example bronchodilators,

antitussive agents, antihistamines, anti-inflammatory



20 conpound obtained in the above step, 0.45 m of DMSO and then 0.3 m of
oxal yl chloride are added, under a nitrogen atnosphere, and the mxture is
then left stirring at -78C for 30 mnutes. 2 m of triethylamne are then
added and the mixture is stirred while allowing 25 it to retwyoudy2d®8 1N
HC1 solution is added to the reaction aéxture, the resulting m xture is
extracted 30 July 2003 74 with DCM the organic phase is washed with 1N
HClL solution, with water, with agqueous | oo Na~C03 sol ution and dri ed over
Na~S09, and the solvent is evaporated off under vacuum 1.5 g of the
expected pr @%@ﬁtsar @nbiobiaicned agahiteh api0 duend thdishd, Widdroud . fur t her
processi ng.

3-[2-[4-(1- Car banoyl - #ngetrhyhgiivk) abbRicReEitdWretdnd lirsisd 3. 4-digchl or opheny
|)-1-[2-[3,5-bis(trifluoronethyl)phenyl]acetyl]piperidine, hydrochl oride
monol0 hydraigna£d)ibsSONMBAg AnMexbUERARE 18535 g of the conpound obtained in
Preparation 3.1 and 0.4 g of r in 10 mL of acetonitrite is refluxed for

3 hours. AnpjiesohublenpRigihahiks filtered off and the filtrate. is
concentrated under 15 vacuum The product of Preparation 3.1 in the form of

t he fre% bg@ﬁﬁé?g?}@g{%§g§g%i§%?§§aglved in 3 nmM of MCH, 0.C8 m of acetic

acid is ad we utron of 0.5 g of the conpound obtained in
tre above Cin. and the mxture is left stirring 20 at RT
for 5 ninuﬁgﬁa1%%&%{?%ég%%%%€%1cyanoborohydride is teen added and the

m xture is t stirring overnight at RT. The reaction m xture is poured
onto aqueoﬁ§ﬁ£0~p$ﬁﬁfﬁ§9§% Ut§On and extracted with ether, the organi c
phase is was ed w Jgﬁﬁier qu dried over Na=S04, and 25 the solvent is
evapor at ed of S Under U %he residue is chromatographed on silica H

gel, eluti i th .DCM an 30 July 2003 75 then w a.gradient of a

DCM MeOH mi t&llj\xllioecr}flroorn;lc( fg?rfr\//%tq%dt(%g/iﬁ;uw%.O’%'%y?)??)%ﬁé?rbﬁt ained is
di ssol yegd in.. an idified to pH =1 by addition of hydro chloric

et her,ygnd aﬁ%g ed 1]5%39‘[ ertg}%d is spin-dried. 5 This gives 0.54 g of the
product obtajned after drying under vacuum Ol , D = +28.2 (c =1; MOH) . 1H
R b (oo Bt 225 o s S et iy ban ) Borenbeto & o T
. 8H ; 10.% ..S,. 1H 10 EX ~MPLE 6

3-[ 2- [ 4- ( 1 PRFREBUGEORPS yl - 1- met hyl et hyl )

1- pi peridyl]ethyl]-3-(3,4-dichlorophenyl)-1-,[2-(3,5

di met hyl ph&n¥l-) af&LHIFS P4 ne hydrochl ori de 15 heni hydrate, (-) isomer.
(1) , HCL: X - (CH3)2NCO-C(CH3)i CH ; R = Me ; Ar a C1 A mxture of 0.35

g of the cE&MPoin@°dBLaPNE@ LYY Preparation 3.6 and 0.4 g of K~C03 in 10 i
of '

15 RT: room temperature
silica H: 60H silica gel sold by Merck (Darmstadt).

The proton nuclear magnetic resonance ('H NMR)
spectra are recorded at 200 MHz in DMSO-d¢, using the
DMSO-ds peak as reference. The chemical shifts § are

20 indicated in parts per million (ppm). The signals
observed are expressed as follows: s: singlet; bs: broad
singlet; t: triplet; g: quartet; m: multiplet.
PREPARATION 1.1
3-(3,4-Dichlorophenyl)-3-(2-hydroxyethyl)piperidine,

25 (=) isomer,



acetonitrile is refluxed for 3 hours. An insoluble 20 material is filtered
off and the filtrate is co:~centrated under vacuum The product of
Preparation 3.6 in the formof the free base thus obtained is 30 July
2003 76 dissolved in 3 m of MeOH 0.1 m of acetic acid is adde#2dosl | oned
by a solution of 0.6 g of the corrpound‘b’i)tal ned in step B of Exanple 1 in 5
m of MeOH, and the mxture is left stirring at RT for 5 mnutes. 0.1 g of
5 sodi um cyanobor ohydride is then added and the mixture is left stirring at
RT overnight. The reaction mxture is pou=ed into aqueous | oo NaHC03
solution and extracted with ether, the organic_phase is washed with water
and dried over MJSO~, and the sol vent IS evap .\ of f 10 under vacuum
The residue is chromat ogr aphéd*)onEs Hi; da 2@ing with DCM and t hen
with a gradient of a DCM MeOH mi xture from (9&=f; v/v) to (90/10; v/v). The
product obtained is di ssolved in DCM aid acidifiegl to pH - 1 by addition of
hydr ochl ori c et her, the solvents 15 e. evaporated of f under cuum
0.68 g of the expecte r FRERA G iRt aci’%atd“asft%$m5’?w rh?|%ﬁerbﬂ?§t her ,
spin drying and in L ' 1 (c ="_; MOH . 1H NWR
8 (ppm . 0. @attS){‘f %PPTﬂwca%@ ?E%z'ps‘yrfé% €4920 m. 18H: 6.4 t0 7.8 . m
. 6H; 10.1 . s VPLE 7
3-[2-[4-(1- éﬁﬁﬁéﬁﬁ?ﬁoﬁ &e@hy|ethy|) 1-pi peridylJethyl] 3- ( 3,

4-di chl or ophe: ~y Ipheny )acetyl]plperldlne
hydrochl ori d& ( §54ﬁgﬁfi“ﬁffgb’épgen(yl) |3sdr% FHAr SRR TWAIY), " HO . X =
Fi=,NCOC(CFi3)Z CH ; R-=FE ; A = \ Cl' Cl A

3-(3,9- 3 chebhuphRAPRY19ipg- hydr oxyet hyI) 1-[2-(3,5
di et hyl phenyl ) acetyl ] pi peridi ne, single |soner 1.15 g of

3, 5-di et hyl phenyl acetic acid are added, at to a mxture of 1.69 g of
t he conpound obt ai ned iEh)FrEpar atiop 1 in 30""‘30'\4 fol | owed by
: =

o
A) 2-(3,4-Dimethylphenyl)-4-(2-tetrahydropyranyloxy) -
butanenitrile
6.6 g of 60% sodium hydride in o0il are added
- portionwise at RT to a solution of 20 g of
10 3,4-dimethylphenylacetonitrile in 100 ml of anhydrous
THF, and the mixture is left stirring at RT for 2 hours.
29 g of 1l-bromo-2-(2-tetrahydropyranyloxy)ethane are
then added dropwise and the mixture is left stirring at
RT for 2 days. The reaction mixture is poured onto ice
15 and extracted with ZtOAc, the organic phase is washed
with water and with saturated NaCl solution and dried
over Na,S50,, and the solvent is evaporated off under
vacuum. The residue is chromatographed on silica gel,
eluting with toluene and then with a gradient of a

20 toluene/EtOAc mixture from (99/1; v/v) to (90/10; v/v).



3 mM of triethylamne and 3.2 g of BOP, and the mxture is stirred at RT
for 2 hours. The reaction m xture is concentrated under vacuum the residue
is taken up in 1IN 1C HCl solution and extracted with ether, the organic
phase is washed with 1IN HC1 solution, with water, with 1IN NaGkh @i gbo®n,
with water, with saturated NaC solutiag and dried over Na~SO-, and the

sol vent is evaporated off under vacuum The residue is chronmatographed on
silica 15 gel, eluting with a gradient of a DCM MeOH m xture from (99/1;
viv) to 95/S; v/iv). 1.1 g of the expected product are obtained, which

product is yged Wt hout SHHINRRIY IQLESS Nre Blbtained.
3-(3,9-D chl orophenyl)-3-(fornylmethyl)-~-[2-(3,5 20

di et hyl phenyh ) aeehyh] B-RYEYNR. (51 NH Sid SAIne AL SOLHL 0 0F 0.5 g_of the

conpound obt ai ne n the-above step in 1 - Is cooled to -78C,
under a nit e [ 84 Q. of DVBO i s added, 30 July 2003 78
fol | owed byﬁg.gl‘gp%gggﬁgggﬁﬁeggﬁl%gﬂede, and the mxture is stirred at -78C
for 30 mnutes. C 95 of .triethyl.am ne is then added and the m xture is
left stirring while am'gwmrllgoif?atémr“’etst? FESTRPT R ol IR T T s 5 added
to the reaction m xtur the resulting m xture |s.extracted with DCM the
organi c %ha@@mPElwasﬁ@g’r\?ffﬁelﬁﬁﬁé%ogo?E]t ?Bn&e&bt ﬁsmﬁfigﬁd %Ot R 10% NazC03
solution and, dried o¥ei Na~S%9, and the solvent .is evaporated off under
vacuum C. 5P§*bRTEheTexpedt 84 pREdGOMPPYNGHPHMREd S 3 Mwitith 3V Fuct is used
wi t hout further prqcessing. C _ ,
3-[2-[4-( 1-%%%3156& I i-’ﬁ\]et Ry éﬁﬁwfr- FCpPEEEdy efnyt] oF- 3 o%adehl or opheny
1)-1-[2-(3, 5-di et hyl ghen‘%l )acetgl ]:pi geri di ne hydrochl ori de hem h%drat e, (-)
i somer. 0. 08¢ thf BEitPECatfdifstaggedriag RF idies 4/déPYs sni tth8gen
at nosphere, to a solution of 0.23 g of the conpound obtained in Preparation
3.1 (free DERIFTITN FHLEBFEMeBHCOP BT BNRESHY UR9E8| YRFEH™M0f S5 g of the
compound obtained in the above step in 5 m of rleOH After 5 m nutes, 0.08
g of sofi umeSEFisbot DhyaFedeuPsino2gdaedsafd > VhECk RPUBEIPE BBFt stirring
overnight at RT. The reaction mxture is poured into aqueous | oo NaHC03
sol uti on arfKes@¢ERE otil Wi t pteeher the herorgahi BhpRasési YaphsSHed 1kt h wat er
and dried over MyS09, and the solvent is evaporated off under vacuum The
resi due is &¥iremd ol % NpAshegodntérni @adHdgéled everi Ng-%Pth &M and t hen
wth a gradient of a DCM MeOH m xture from (99/1; v/v) to 30 July 2003 ?9
(93/ 7: v/ v)thermo brotucks obitzp et ¢3 @f Ssongeld YaAcHBM aAd @cPdi thed to pH =
1 by addition of hydrochloric ether, and the solvents are evaporated off
under vaculfHPeR:Bid pPrsfdudie axpedediiprdduct is obtained after 5
trituration fromether, spin-drying and drying. a.D = -30.5 (c = 1; MeOH)
1H NVRLD 8 Qppm) (3, O eineripyohemyl) o83H 2~ p22teprahgbropywanybt ; 6.~ to
7.8 . m. 84 ; 9.85 . s . 1H By working according to the procedures
oxy)ethyl]-2-piperidone.

40 ml of 20% agqueous ammonia solution are
added to a solution of 23 g of the compound obtained in
the above step in 250 ml of 85% EtOH, followed by

20 addition of Raney® nickel. This mixture is then hydro-
genated for 24 hours at 40°C and at a pressure of
16 bar. The catalyst is filtered off over Celite® and
the filtrate is concentrated under vacuum. 22 g of the
expected product are obtained.

25 D) 3-(3,4-Dimethylphenyl)-3-{2-(2-tetrahydropyranyloxy)-

ethyl]piperidine.



10 described in the above exanpl es, the conpounds according to the
invention collated in Table | below are prepared. TABLE | X~N C~ CHx C ~~
N ~~~~(r) \ 0Cl Exat~le X RlSalt ~ hY~ata NWR aD (c=l;

MeQl - ~gHC1( a) MeNMR- 23. 3H2ZNCO ~i 92HC1 ~ 1.5 H2o(b) Me- 26. 6H2N@@Ju\{h@oo330
July 2003 80 10HO 0.5 H2olc)Cl_0.40NCD CH Hzl | Me"Me2FiCl . o .
H2o( d) HZNCO~I V~CINVR+3212Me MRHC1 1.25 H20(e) M-NCO~CIN~~ Me+2 | 4 0132aC1
. 1.8 H0( f )C INMFtt28.4H NCO |V 1AHCL . 1.5 H20Il Sd) CF3NVR+25. 7T~NCO
CH152HCL 1.75 1i20( h )CFg~g+25. 2Fi =h' CO 1V~16HC1 . 1.6 H20l i )HsNCO

G ~Me-24. 21 7xcl . 1. 2A55H20( the) HaNpOuRdcbbrtaimt 282k He-Haddvk ) HZNCO
C-CZN-+ 37. 219Me" . Me2 HCLl, p . 65 H20) H=NCOXN-EtNL~- 32. 8 30 July
2003 81 MeXMediGlrd ddded to@® ShispeMeishngke1bsemerr Thithiggrpound is
prepared according to the procedure described in step C of Exanple |

starting Watlh;rﬁlhﬁ&@wpd@biﬁl ped kD stepnB, ofoExamele l and the conpound
obtained in Preparation 3.5 in the formof 5 fhe free basé. This conpound

is prepare ce d d+ KN anpl 13 tarting
with the c%ﬁ%ﬁﬁ%ﬁ{%?ﬁaﬁ]ﬁeﬁcjhﬁ%ﬂsgepﬁjﬁfgr 8585&9% %baﬁ?ixtg@ g%rrp(;fﬁnd obt ai ned

in PrepgrawéQ JSé%drBdrHﬁf6¥rR§ﬁ;£P§ égdé eef99§8weghg§oﬁgnﬁgu%Q i's

prepared according to the procedure descrl In step Exanpl e 4,

starting Wl4 rNtéJggirglitl po 3 obcg@l%nfg?fn S RTE”?{} Exggngaé gnd t he conpound

obt ai ned in orm o e free Thi s conpound

IS prepar e(% ;86¢Q %f g4 Q e L fteecwra%fidﬁxcrlﬁlﬁq:f anExarrpl e 3, starting

with the corrpoun obtai ne s id the conpound obt ai ned
in Preparatbgge%t%geééiy% é¥rgégu&#?169 freP @he expected product

are obtained.

10
PREPARATION 2.1
3,5-Dichlorophenylacetic acid.
(III): Ry = Cl.
A) 3,5-Dichlorobenzyl chloride.
15 A‘solution of 12.5 g.of thionyl chloride in

20 ml of chloroform is added dropwise, at RT, to a
solution of 14.5 g of 3,5-dichlorobenzyl alcohol in
150 ml of chloroform, followed by heating at 40-50°C for
8 hours and stirring at RT overnight. The mixture is
20 concentrated under vacuum to give 16 g of the expected
product, which is used without further processing.
B) 3,5-Dichlorophenylacetonitrile.
A solution of 6.5 g of potassium cyanide in
50 ml of water is added to a sclution of 16 g of the

25 compound obtained in the above step in 50 ml of EtOH,

and the mixture is refluxed for 4 hours. The resulting



This conmpound is prepared according to the procedure described in Exanple
3, starting with the 30 July 2003 82 conpound obtained in step B of
Exanpl e 4 and the conpound obtained in Preparation 3.4. This conmpound is
prepared according to the procedure described in Exanple 3, sjoasly 2z@paw th
the 5 conpound obtained in step B of Exanple 4 and the conpound obtained in
Preparation 3.3 in the formof the free base. This conpound is prepared
according to the procedure described in step C of Exanple 5, starting 10

wi th the conpound obtained in step B of Exanple 5 and the conpound obtai ned

in Preparat in@it3ra. iEhicenemouwtdd Siriiapareda6Cor ikl Nde § 0ghbe; procedure
described in Exanple 3, starting with the conpound obtained in step B of

Exanpl e 5 aegkghﬁuiﬁiﬁow@%@da@m aned di Prepal atdan. 3.3,d rbf@%aa;@r m of

the free base. IS conpound is prepared according to the proce e

3
descri bed iﬁgﬁ?gﬁggw%shéh%kﬂg WD ey %@%e@t@gﬁ?hi gﬂét ep B of

Exanple 1 a conpound obtained 1 n aration I e form of

the Tree baske INig.gompound.is Bugpared acearding. g, the procedure

descri bed i Sstartin e conpou ainhed in
step B of Exanple 5 _and 25 the conpound obtained in Preparation 3.7. This
conpoun is*ﬁpgéé?%agagéaPaﬁggOPoSﬁﬁéca %0 f&ﬁ&lfﬁbf pr ocedur e descri bed
in step C of anpl starti wi th.the co und obtained . i.n step B of
Exanmpl e 4 a?%g%ﬁggégﬁggﬁﬂﬁ %Bﬁggﬁgd(gﬁ/gﬁépgggﬁiSﬁdBE%%WnWﬁﬁ@ form of the
free base. 5 This cogpound |s prepared according to t procedure descri bed
in step C o?o%&%ﬂ%reggg g a#ﬁ?n§X§FFﬁth8r88H65uﬁﬂeoﬁg PHEE S n "R B of

Exampl e 7 and the c ound obtained_in Preparation.3.2 in the formof the
fregpbase. product Egpuse w?thout furtﬁerpprocessing.

C) 3,5-Dichlorophenylacetic acid.

10 A solution of 8.4 g of KOH in 10 ml of water
is added to a solution‘of 7 g of the compound obtained
in the above step in 50 ml of EtOH, followed by
refluxing for 5 hours. This mixture 1s concentrated
under vacuum, the residue is taken up in water and the

15 aqueous phase is washed with ether, acidified to pH =1
by addition of concentrated HCl and left stirring at RT
overnight. The crystalline product formed is spin-dried,
washed with water and dried under vacuum at 60°C. 7 g of
the expected product are obtained; m.p. = 112-114.5°C.

20 PREPARATION 2.2
3,5-Diethylphenylacetic acid.

(III): R; = Et.
A) 3,5-Diethylbromobenzene.
A mixture of 20 g of 4-bromo-2,6-diethyl-
25 aniline, 160 ml of acetic acid, 100 ml of concentrated

HCl solution, 30 ml of water and 100 ml of EtOH is



10 This conmpound is prepared according to the procedure described in step C
of Exanple 1, starting with the conpound obtained in step B of Exanple 1
and tre conpound obtained in Preparation 3.8 in the formof the free base.
15 Exanple 8 . IHNWR . 8 (ppm) . 0.7 to 2.2 . m. 27H; 2.330Qui-®03 M .
14H, 6.4 to 7.7 . m. 8H; 10. 1 . s 1H¥9 Exanple 9 . IHNW . 8 (ppm) . 0.6
to 2.35. m. 22H; 2.4to 4.6 . m. 14H; 6.4 to0 8.2 . m. 8H 20 Exanple
10 . IHNWR . 8 (ppm) . 0.7 t0 2.25 . m. 21H; 2.3 to 4.4 . m. 12H; 6.7
to 728. m. 84; 10.1 . s . 1H Exanple 11 . IHNWR . 8 (ppm) . 0.6 to 2.2
. m. 12H ; cB3o3etdoté. 45°0n a HUt B ¢H 8.0 g of. s8HiuRSnExadpkeih2 . "H
NVR . s (pprn) . 0.8 to 2.3, m. 12H; 84 30 July 2003 2.35to 4.4 . m.

22H ~ 7.0 t957m9 ofMwedelHis adddd @rfommpde 43d. thél dvReurg (BPakst 0.9 to
2.3 . ml1l6H; 2.3Sto 4.5 . m. 16H; 7.0to 7.g m 8H . 5 Exanple 14 . 1H

NWVR . s (F’F’Bli@r'ing Attt @T2£3r 3ID midkHes t oTHe Freadtn A2kture. 8sto0 8.1 m
8H 1H. ~ : 10.0 Example 15 . IHNWR . g (PPn) . 1.0 to 2.9 . m 16H ;

2~5 to 4.5 o?ked1§Hto 979 W %f15b& ¥HPOZ Hbolgﬁ tolé @ anbsis Exanple 16
1H NVR . B (pPm) . 0.4 to 2.3 13H: 6.5 to 7.7 .

gg’zgg EB94§8§t1§t¢r%§agp%%rlé ho%@sNM@ Od%(égaﬁtheﬁiébfg%% %ngsh]iaHNNR

(7 i R ol P S ot
4 . m. gt&anggkphagg 8sows gbd Mg%h %ﬁ%@&leﬁ¥%h Y NgbﬁiNNR (pmﬂ

p to 2.25
solution, with water and dried over Na,S0,, and the

solvent is evaporated off under vacuum. The residue is
10 chromatographed on silica gel, eluting with cyclohexane.
18 g of the expected product are obtained.
B) 3,5-Diethylbenzcnitrile.
A mixture of 24.7 g of the compound obtained
in the above step and 12 g of cuprous cyanide in 70 ml
15 of DMF is refluxed for 15 héurs. After cooiing to RT,
the reaction mixture is poured into 50 ml of water and
left stirring at RT until a gum forms. The mixture is
cooled on an ice bath, 150 ml of ethylenediamine are
added and this mixture is left stirring at RT for
20 2 hours. The mixture is extracted with EtOAc, the
organic phase is washed with water and dried over Na;S04
and the solvent is evaporated off under vacuum. The
residue is chromatographed on silica gel, eluting with a
cyclohexane/EtOAc mixture (95/5; v/v). 12 g of the
25 expected product are obtained.

C) 3,5~-Diethylbenzoic acid.



21H, 6.9 to 7.7 . m. 6H1H , 10.9, S. 30 July 2003 85 EXAMPLE 21 3-
[ 2- [ 4- ( 1-Carbanny|-1-nethy|ethy| ) -1-piper idyl ] ethyl ] 3- (3,

4-di net hyl phenyl) -1- [2- (3, 5 dichlorophenyl)acetyl]piperidine
hydrochloride. 5 (I), HCL: X =1isNCOC(C~)2-~- ; R ~ O ; A603u2200§H3 ~3
A) 1-[2-(3,5-Dichl orophenyl )acetyl]-3-68, 4 di met hyl phenyl)-3-[2-(

t et rahydr opyranyl oxy) et hyl ] pi peridine. 10 A m xture of 3 g of the conpound
obtained in Preparation |.2, 1.3 g of the conpound obtained in Preparation
2.1, 3.2 m of triethylamne and 4.8 g of BOP in 100 mMl of DCMis stirred

for 2 hours at RT. The keacitieh WX & ISt caneen ras ed updegavaguum the
15 residue is taken up in 1IN HC1 solution and extracted wth Et OAc, the

organi ¢ phaggqka weshedowitn onatar ;1 wid fy FLN Na Qb i 0Byt 4 8 Sah ur at ed
NaCl solution and dried over Na~S04, and the solvent is evaporated off

under vacuu 0 xpact.ed
|-[2-(3, 5- D Bf) %?SSﬁe%F hoet 5?1”3 (ﬁ%ﬁmﬁﬁlwﬁdw r&f1Bling

phenyl ) - 3.<§?gy950%3829y' mgpgre @'t&%gfﬁurye&tférqsof &ﬁ%r&o % %&@@Ound

obtai ned in e above ste concentrate ionin

July 2083 86,40 411 pfo MROKLSoSLLY Led LALcR hauis AL T (e Jeaction

mxture s CoRcentrated under vacuum the residue i s tdken up

t he sol vent ﬁssgva orggﬁgdo%%t @&eéagﬁ%nhcl lfl%éfq_eé%f P{gﬁg&ﬁgkggﬁfd

on silica
gL?éHLidTrO 49?é1?3vé cﬁ?o?géﬁenyﬁ¥a6e?yg] g-;%%?%ﬁ%ﬁéﬁﬁfl%rOdu%f e
is spin-dried, washed with water and dried under vacuum.
13 g of the expected product are obtained.
10 D) Methyl 3,5-diethylbenzoate.

A mixture of 13 g of the compound obtained in
the above step in 90 ml of MeQOH and 10 drops of H»SC4 is
refluxed for 48 hours. The reaction mixture is
concentrated under vacuum, the residue is taken up in

15 water, neutralized by additien of 10% NaHCO3; solution
and extracted with ether, the organic phase is washed
with 10% NaHCO; solution, with water and dried over
Na, 804, and the solvent is evaporated off under vacuum.
12 g of the expected product are cbtained.

20 E) 3,5-Diethylbenzyl alcohol.

A suspension of 2.5 g of lithium aluminium
hydride in 50 ml of THF is cooled to 0°C, a solution of
12 g of the compound obtained in the above step in 50 ml
of THF is added dropwise and the mixture is left

25 stirring for 30 minutes. The reaction mixture is

hydrolysed by addition of 2.5 ml of water, 2.5 ml of



3- (3, 4-di met hyl phenyl ) pi peridine. 10 10 i of DCM are cooled to -78C, 0.5 g
of the conpound obtained in the above step and 0.18 m of DVMSO are added,
under a nitrogen atnosphere, followed by 0.13 m of oxalyl chloride,

and, the mxture is left sti=ring at -78C for 30 mnutes. 0.75qg,pPb003
triethyl 15 am ne are then added and the mixture is left stirring while
allowing it to warmto RT. 1N HCl sol ution is added to the reaction

m xture, the resulting mxture is extracted with DCM the organic phase is
washed with water, with 10 o Na~C03 solution and dried over Na~S09, 20 and
the solvent is evaporated off under vacuum 0.5 g of the expected product

i s obt ai ned ANDNa®H Aqd- -2 cak kahoydtar methe| BERGERL1SBilser ipdgl ]

et hyl ] - 3- (3, 4-di met hyl phenyl ) -1-[ 2- (3, 5-di chl orophenyl ) acetyl] pi peridine
hydr ochl ori délterzg pfify axgbF ey A hixadte el 9f cOnsegtsatedeuadapound
obtained in the above step, 0.35 g of the conpound obtained in Preparation
3.1 (free baseuumd. 10nS of cfcethie experttad ©rddugt okrsodbbmined,
cyanoborohydride in 30 ml of MeOHis 5 left stirring overnight at RT. |00
Na2C03 sol uwhdehi pradded tic tused edcthon nwttiter phecessihging m xture is
left stirring for 15 mnutes and is extracted with Et OAc, the organic phase
is washesl Wk h3waten etiyllbesatylr ateathadae@ulgtiattdatofn. and dried over Na~S09,
and the 10 solvent is evaporated off under vacuum The residue is

chromat ogr aphed on si hi ealgeliorelaft ing w tdr XMrant:dueshamyh a gradi ent of
a DCM MeOH m xture (99/1; v/v) to (95/5; v/v). The product obtained is

di ssol ved i anDeMiaadiackdi filedt @pH iz kdaeadiidgwinsofathyrlr oehl oric 15
ether, and the precipitate forned is spin-dried. 0.35 g of the expected
product is ebtatnef. cfH1DIVR g Bf( RPR) comPoBind cbthindh -irPdthe ovd0 4.0 .
m. 13H; 6.5to0 7.6 . m. 8H; 9.5 . s . 1H EXAWLE 22 20

3-[2-[4- (1- Caepagnyl 7.14rT§t BYl et-h¥khviamine in 100 ml of DCM, and

pi perazinyl]ethyl]-3-(3, 4-di et hyl pP{enyI)-l-[Z-(S,S

di chl ongphepyt)acet yk&pk perkbdingtdirhydpoghhonipde,: nhtdBO. 1hd ) ., 2HCL x =
NCO-cccH, ~i rr- ; ~ =c¢i ; Ar = ~~ MM 30 July 2003 88 This conpound
I's prepared ageP{gdhngikPutbeis concentrated under vacuum, the

residue is taken up in water and extracted with ether,
the organic phase is washed with water and dried over
NayS0;, and the solvent is evaporated off under vacuum.

15 16 g of the expected product are obtained, which product
is used without further processing.
G) 3,5-Diethylphenylacetonitrile.

A solution of 5.15 g of potassium cyanide in

20 ml of water is added to a solution of 16 g of the

20 compound obtained in the above step in 100 ml of DMF and
the mixture is heated at 80°C for 1 hour. The reaction
mixture is concentrated under vacuum, the residue 1is
taken up in water and extracted with ether, the organic
phase is washed with water and dried over Na;S0O4, and

25 the solvent is evaporated cff under vacuum. The residue

is chromatographed on silica H gel, eluting with DCM.



procedure described in step D of Exanple 21, starting with the conpound
obtained in step C of Exanple 21 and the conpound obtained in Preparation
3.2 (free base). 5 IHNWVR . 8 (ppm . 1.4 ; is . 6H; 2.2 . 2s . 6H; 1.3
to 4.0. m. 26H; 7.0to 80 . m. 6H 90 30 July 2003 andsg hgy seb3 s
thereof with inorganic or organic acids, and the sol vates and/ or ¥1ydr ates
thereof. 2. Conpound according to ClainbP2, in which Ar represents a

3, 4-di chl orophenyl or a 3,4 5 dinethyl phenyl. 3. Conpound according to
Claim1l1, in which the substituents R represent a chlorine atom a nethyl,
an ethyl or a trifluoronethyl. 4. Conpound according to Claiml1, in which X
R 10 represehtg @f grloeipexpectadwhkroduRt nepr ebeatisiea .gr oup - CR3RqCONRSRo .
5. Conpound according to Claim4, in which R3 and R, each represent a

met hyl or, tigelhe+Ditiyiblecsalboatatonartid.which they are attached,
constitute a 15 cycl ohexyl. 6. Conmpound according to Claim~, in which X
represents a group Rz-mHéhunhdshoR~7(e8pHesenkonaigr 00pmiCBIRGGONRERE. 7.
Conmpound according to Claim6, in which 20 R3 and R~ each represent a

met hyl or, tiegeidwid wid h tdel ead benoat amyt erwhhehcbhgyuake st haghed,
consti tute a cycl ohexyl or a cyclopropyl. 8. Conpound according to Claim4

or C ai 6, llnn oMY GbdRie AR gach F £PE £SERDH hyflasmswe&rb'g) methyl . 30

July 2003 91 9. Conpound according to C|a|n11 of ornu a: ~ C-CHz~ CHz
Rn R-s~ 3~ f]i RiNCRJr s-hhddis: Gl & mixfs §hcd a din
which: - R % epresents a chiorine atomm%’f rr%%%yTs an ef OfLBB?Qa

Lri f1uorometiyle R EAnd 2 G LA ot eoRty %;smmy&aeéragﬁ&r patively,

together with the carbon atomto which they are ‘attached, constrtute a

cycl oexyl; suBo3ABhaled RAGM IR GRAM Mpg%palﬁé@t@a'mlﬂ and the

salts thereof wth inorganic or organic aclid
by addition of concentrated HCl and left stirring at RT

10 overnight. The crystalline product formed is spin-dried,
washed with water and dried under vacuum. 2.5 g of the
expected product are obtained.

*“H NMR: & (ppm): 1.1 : t : 6H ; 2.4 : g : 4H ; 3.4 : s
24 ; €.8 : m : 3H ; 12.2 : bs : 1lH.
15 PRZPARATION 3.1

2-(4-Piperidyl) isobutyramide hydrochloride.

(VII), HC1: X=-(FH-C(CH3)2-CONHZ.

A) 2-Methyl-2-(4-pyridyl)propionitrile.
A mixture of 3 g of 4-pyridylacetonitrile
20 hydrochloride in 50 ml of DMF 1s cooled to 0°C, 2.6 g of
60% sodium hydride in o0il are added portionwise and the
mixture is left stirring at RT for 2 hours. The reaction
mixture is cooled on an ice bath, 6 g of methyl iodide
are added drcpwise and the mixture is left stirring at

25 RT overnight. The reaction mixture 1s poured cnto a



and the sol vates and/or hydrates thereof. 10. Conpound according to Caim

1, of formula: R3 ' ~x~~CY~Ri R5~~~- ~NCR-/ NCOC NC~-~ ~ C—~
|l I ~~1 ORL -CL C1 in which: 15 - R 1 represents a chlorine atom a
methyl, an ethyl or a trifluoronet hyI 30 July 2003 92 - R 3o guiglobd® each

represent a nethyl or alternatively, g ther with the carbon atomto which

they are attached, constitute a cycl ohe § or cyclopropyl; - RS and R b

each represent hydrogen or a nmethyl; 5 and the salts thereof with inorganic

or organic acids, and the sol vates and/ or hydrates thereof. 11. Corrpound

according to any one of Clainms 1 to 10, of forrrula%}@ téyen or (I") , in
trhyl V2l

optical |y piaeorife olxture.2nd axtiaehphakdyh- - nganic
1- pi peridyl]ethyl]-3-(3, 4-dichlorophenyl)-1-[2-(3,5
di met hyl pheBllasceitsy {afiird v He, S2LYratpaeNaClheodarion herdsd oven he
sol vates and/or hydrates thereof. 13. 3-[2-[4-(1-N, N-di nethyl carbanoyl 15
1- et hyl et hy9SOL- prpefiidyefrechy lgndB-tie salitdintorios evaporated off
phenyl ) -1-[2- (3, 5-di net hyl phenyl ) acetyl ] pi peridine, (-) isomer, the salts
t her eof and untiersolacatues. did orehidirat &3 ¢hepwatogiaphed on silica H
3-[2-[4-(1-Carbanoyi-1-net hyl ethyl) 20
1- pi peri gyl Jgetlhylela3-1(3y 4+iditc HIGM cphemytigr 1w 2k (8, BCM/MeOH mixture
di et hyl phenyl ) acetyl ] pi peridine, (-) isomer, the salts thereof and the
sol vat es and/o@y 2hydr/aties 2.1 epfaf e F}2efded lpLadbanoyte lonethykdt hyl )
1-pi peridyl]ethyl]-3-(3,9-dichlorophenyl)-1-12-[3,5 25
bi s(trifl uornamenhkylfophemyd JcadetwHilqh perystianel i{e3. i soner, the salts thereof
and the sol vates and/ or 30 July 2003
B) 2-(4-Pyridyl)isobutyramide hydrochloride.
A mixture of 2.39 g of the compound obtained
10 in the above step and 10 ml of concentrated H;SO4
solution is heated at 100°C for 15 minutes. The reaction
mixture is cooled to RT, 50 g of ice are added, this
mixture is basified to pH = 14 by addition of
concentrated NaOH solution, the mineral salts are
15 filtered off, the filtrate is extracted with EtOAc and
then with DCM, the combined organic phases are dried
over MgSO, and filtered, and the solvents are evaporated
off under vacuum (m.p. = 134°C, base). The product
obtained is dissolved in acetone and acidified to pH = 1
20 by addition of hydrochloric ether, and the precipitate
formed is spin-dried. 2.9 g of the expected product are
obtained.
C) 2-(4-Piperidyl)isobutyramide hydrochloride.
A mixture of 2.9 g of the compound cbtained in

25 the above step, 1 g of PtO: and 50 ml of MeOH is

hydrogenated for 3 days at 60°C under a pressure of



93 hydrates thereof. 16. Process for preparing the conpounds of fornula (1)
according to Claiml, the salts thereof and the sol vates and/or hydrates

t hereof, characterized in 5 that: 1a) a conpound of formula: E-O CHTCFi z NH
Ar (1) in which Ar is as defined for a conpound of formula (d9gdip26dxi m1
and E represents hydrogen or an O-protecting 10 group, is treated with a
functional derivative of an acid of fortila: Ho-COCHz ~ ~ (~u) irr which
R=is as defined for a conmpound of formula (1) in Claiml, to give a
compound of formula: E-0-Cl-~CHZ NNCO-CHz Ar 2a) optionally, when E
represents a protecting group, 15 it is renmoved by the action of an acid or
a base, to divéahe w%mtagysmiﬁufa:lterg@ 9hify o763 Ce4 ilteqoandc~
rr-co-cx~ ~ ~ cue, E=~; 3a) the alcohol obtained in step la) or in step
2a) of formiashdd/,wikh NgOiis 2n@atled fhithrateompodndcehtiretrdl and¥rSQz- Cl
(V) 5in which Y represents a nethyl, phenyl, tolyl or trifluoronethyl
group, to giveewrcoripounete ofddierhsl Bakér bpYigsoacetorittriteNaad- tke ~ ~ C
Ri 4a) the conpound of formula (VI) is reacted with a conpound of formula:
in which X igreas pdafdtreed doned congpoimedoied oandl @aghgdl@ith Caim 1; 5a)
and, optionally, the conmpound thus obtained is converted into one of the
sal ts theregfcemdri ta linarganieeorw oflgastige aci 2, 5 14 . o Pr osessxpeetpgepar i ng
t he conpounds of 15 formula (1) according to Claim1, the salts thereof and
the sol vat e 2rdlcer dndicyes ddier eofp. char@rterized in that:

PREPARATION 3.2

2-(1-Piperazinyl) isobutyramide dihydrochloride.

(VII), 2HCI: X=-ITT-C(CH3),-CONH7.

10 ) 2—(4—Benzyl—l—piperazinyl)-2—methylpropionitrile.
4.5 ml of acetone, 20 g of dry MgSQO4, 10 g of
N,N-dimethylacetamide, 10 g of l-benzylpiperazine and
9.5.ml of Z2-hydroxyisobutyronitrile are mixed together
and heated at 45°C for 48 hours with vigorous stirring,
15 The reaction mixture is poured onto ice and left
stirring for 30 minutes. The mixture is extracted with
ether, the organic phase is washed several times with
water and dried over Na-S0QO4, and the solvent is
evaporated off under vacuum. 13 g of the expected
20 product are obtained.
B) 2-(4-Benzyl-l-piperazinyl) isobutyramide
dihydrochloride
A mixture of 13 g of the compound obtained in
the above step and 130 ml of 90% H,S0s solution are

25 heated rapidly at 110°C for 30 minutes. After cooling to



30 July 2003 95 I b) the conmpound of formula: E-0-CF3zCHz NH (~ in which Ar
is as defined for a conpound of forrmula (1) in daiml1 and E represents
hydrogen or an O-protecting 5 group, is treated with a functi onal
derivative of an acid of formula: HO-CO-Cfi~ ~ ~ (l1In in whicdp Rly 2603S
defined for a conpound of formula (1) ig in Cdaiml, to give a conmpound of
formula: | ~OCH G- NCOCH ~ ~ (~; optionally, when E represents a
protecting group, it is renmoved by the action of an acid or a base, to give
t he al cohol of formula: R~ i HOCHC~--3~ NCOCFi~ ~~ (IV. E~H ; A 15
2b) the congound cf formula (IV, E = H thus obtained is oxidized in order
to prepare R cofPBuRB26FiPEr Mik&Ure 3¢ RAUFesh@Itos 1¢C-ME heTH 880 Ar 3Db)
t he conmpound of formula (VII1) is reacted with a conpound of fornula: H (~
in which X ¢ B8 delfnbd rEfi&ieonpdus@rseritadhach NH.PH5 sod uiginm 1, in the
presence of an acid, followed by reduction of the internediate imniumsalt
formed by mea@sties arvedacélhgeagsaducibfosrgd &t isoridl1driache Yotrpound t hus
obtained is converted into one of the salts thereof with an 10 inorganic or
organi ¢ acipirodgct Sterébspetveticipr BEMss ther opgepac mhasise icorpoias of
formula (1) according to Claim1 having the (S) configuration, the salts
t her eof Santhtde MpfVateesl drid gro Ywahtat 85 ¢hapevitedhaffictedezed in that: 15
ld) the (S) isonmer of a conmpound of formula: HO CHz-CHz S~ NH (I1*) ~iy Ar
i n which Arvasuas. dBie nedodwct ai sotrpeendupf ihohpdkachlprice Etdiem |, IS
treated with a functional derivative of

and the precipitate formed is spin-dried. 9.5 g of the

expected product are obtained.
C) 2-(l-Piperazinyl)isobutyramide dihydrochloride.

10 A mixture of 1.3 g of the compound obtained in
the above step and 0.18 g of 10% palladium-on-charcoal
in 30 ml of 95% EtOH is hydrogenated overnight at RT and
at atmospheric pressure. The catalyst is filtered off
over Celite® and the filtrate is concentrated under

15 wvacuum. 0.6 g of the expected product is obtained.
PREPARATION 3.3
1-(l1-Piperazinyl)cyclohexanecarboxamide dihydrochloride

(VII), 2HCl: X =

CONH,

\/

20 A) 1-(4-Benzyl-l-piperazinyl)cyclohexanecarbonitrile.
5.7 g of cyclohexanone, 20 g of dry MgSOy,

10 g of N,N~-dimethylacetamide, 10 g of l-benzyl-



the acid of fornula: 30 July 2003 97 R~ HOCOCH2 1 R~ in which RL is as
defined fer a conpound of fornmula (I) in daiml, to give a conpound of

formula: i HOCFiz-CHz ~S~ NCOCHz ~/ (IV", ~H ; Ar 2d) the conpound of
formula (1V*) is oxidized to give a conmpound of fornula: ii ~

NCOCHz ~~ (MIl) ; As 5 3d) the cogﬁgund of formula (MI1I1*) is reacted
with a conpound of formula: cvmin whi X is as defined for a conpound of

formula (1) in daiml, in the presence of an acid, followed by reduction
of the internediate imniumsalt fornmed by 10 neans of a reduci ng agent;
4d) and, optionally, the conpound thus obtained is converted into one of
the salts tipmeofaatind ard | ho? gahi ef o2 -bygaakgiachbdtyrogdtyully 203 98 19.
Process for preparing the conpounds of fornmula (1) according to Cdaiml,
the salts t ezl targkther soiddtiestadddor4hydr Abes48hboeos, weharacteri zed
inthat: 5 a conmpound of formula: | --." r-soy a-cx~,c~ N-co-ark ~ ~c in
whi ch: - Ar vieprresentss iar ppheny | Thwo mosadosi o ut edt ore di supstibedt edtwi th a
hal ogen atom a (Cl-C3)al kyl; - Y represents a nethyl, phen_~~1, tolyi or
10 trifiuoraret hyld Qredup;st1d¥inepfes et smanetd o | Tiee at DT uaebi oM ne at om
‘a (G -CQ)alkyl or a trifluoromethyl; is reacted with a conpound of
formul a: 5 ( Vighk ria whi 61 th iextasr defliqeskJori @ soapouns wisfeamla (1)
several times with water and dried over Na;:S04, and the
solvent is evaporated off under vacuum. 15 g of the
expected product are obtained.
B) 1-(4-Benzyl-l-piperazinyl)cyclohexanecarboxamide
10 dihydrochloride.
This compound is obtained according to the
procedure described in step B of Preparation 3.2,
starting with 15 g of the compound obtained in the above
step and 50.ml of 80% H;SOy solution. 5.5 g of the
15 expected product are obtained.
C) 1-(1-Piperazinyl)cyclohexanecarboxamide
dihydrochloride.
This compound is obtained according to the
procedure described in step C of Preparation 3.2,
20 starting with 2.3 g of the compound obtained in the
above step and 0.3 g of 10% palladium-on-charcoal in

30 ml of 95% EtOH. 1.6 g of the expected product are

obtained.
PREPARATION 3.4

25 N,N-Dimethyl-2-(l-piperazinyl) isobutyramide diformate.



15 in daim1, and, optionally, the conpound thus obtained is converted
into one of the salts thereof with an inorganic or organic acid. 20.
Process for preparing the conpounds of fornmula (1) according to daiml,
the salts thereof and 20 the solvates and/or hydrates thereofzg july 2003
characterized in that: 30 July 2003 % t he conpound of fornula:" HC
NCOC HZ Ar in which Ar and RL are as "defined for a conpound of formula
(I') indaiml1, is reacted with a conpound of fornula: (V~ 5 in which Xis
as defined for'a conpound of fornmula (1) in CQaiml, in the presence of an

acid, followed by reductioqg, of .t I‘hg’tqgr 'ESte imniumsalt forned by
means of a r¥ddeingH&§ent, XamdN- M&he conpound thus obtained is
converted into one of the salt;l, thereof 10 with an inorganic or organic
acid. 21. Stereospecific process for preparing the conpounds of fornula (1)
accor di ng t &) CNaNmPimefhyilng t e hen)z Yonf1rjrekd oYt hesshrt¥renéfdesf and
the sol vates and/or hydrates the=eof, characterized in that: 15 the
compound of fornula: O-RE B KECEOR spdipdiGHiide ~iq \et} aArejaddhiich Ar
and Rl are as defined for a conpound of fornmula (1) in Claiml, is reacted
with a conppundiofiwis80tduby m2GAIrE0®H &rriula:oV tHhe cathpelnX i s as defined
for a conpound of formula (1) in daiml, in the presence of an acid,
fol | owed byoredugtdonnottebeBi ntfePregiaatae liom i .U Satde floesed iy 5 neans of
a reducing agent, and, optionally, the conpound thus obtained is converted
into one ofsbhelsaftsnhhdreak WHFh an 3i mdr genine tdry lorigadii de st @l . t12én
Conmpound of formula: ~NH (YIl) in which:
added dropwise and this mixture is left stirring at RT
for 4 hours. The reaction mixture is poured into water
and extracted with ether, the organic phase 1is dried
10 over MgSO; and the solvents are evaporated off under
vacuum. 1.8 g of the expected product are obtained.
B) N,N-Dimethyl-2~(l-piperazinyl)isobutyramide
diformate.
2 g of ammonium formate and 0.5 g of 5%
15 palladium-on-charcoal are added to a soluticn of 1.8 g
of the compound obtained in the above step in 30 ml of
MeOH, and the mixture is left stirring at RT for
4 hours. The catalyst is filtered off over Celite® and
the filtrate is concentrated under vacuum. The residue
20 is taken up in EtOAc and the precipitate formed is spin-
dried, washed with EtOAc and dried. 1.2 g of the
expected product are obtained.
PREPARATION 3.5

1-(4-Piperidyl)cyclohexanecarboxamide hydrochloride.

25 (VII), HCl: X =



~/ Rz_~: Rz \ 10 - X represents a group of a group - R, represents a
group - CR~ROCONR5R~; - R3 and R~ represent the same radical chosen froma
met hyl, an ethyl, an n-propyl or an n-butyl; - or R3 and R9, together with
the carbon atomto which 15 they are attached, constitute a 39 July 2003
(C3-CE)cycl oal kyl; - R5 and R6 each indegendently represent a hygrogen
(C~-C3) alkyl; - or alternatively RS an?8R6, together with the nitrogen
atomto which they are attached, constitute a 20 heterocyclic radical
chosen from 1-azeti di nyl, 1-pyrro|idin=~1, 1-pioeridyl, 4-norp'~olinyl,

101 4-thi onorpholinyl or perhydro-1-azepinyl; 30 July 2003 and the salts
thereof with inorganic or organic acids. 23. Pharmaceutical conposition
conprising, as @ e principle, a conmpound according to any one of 5
Clainms 1 to 15, one of the pharmaceutically acceptable salts, solvates
and/ or hydrates eof . 24. Pharmaceutical conposition according to Caim
23, containi 0 1000 ng of active principle, in unit dosage
form in whi¢h the activé 10 principle is nmixed with at |east one
pharmaceutical excipient. 25. Use of a conpound according to any one of
Claims 1 to 15 or of one of the pharmaceutically acceptable salts, solvates

and/ or hydr afjes 1 her@ofiqfofc dhex Preparebh opy ol e redi ci nal product s
intended for treating any pathology in which substance P and the human NK1

receptors are involved, @daH§§#%§cpr§|@g 10, 2%} ?1g?etgggtgggepreparatlon

of nmedicinal products |nten treating ogi es of the

respi ratory,, gasthgifient ifjalsg %Jln@fym@nz@n@ogie&a{sgl gvascy! tem or

the central "Hervous system as pai n,” m graine, f?aﬂna i ons,

d k A !
nausea agl \é%m tl n n,g’ (;:dn%alq‘I pro uca%r(_; endé%gxfc c%&‘ﬂs O %at)gn?r ucti 82‘

the 25 preparatlon of trea |ng 0
chronic bro%ﬁxtb&% 1%31%%%’§{ir fﬁ@ at RT for 1 hour 30 minutes.

The reaction mixture is cooled on an ice bath, 2.7 ml of

1,5-dibromopentane are added dropwise and this mixture
is left stirring at RT for 48 hours. The reaction
10 mixture is poured into saturated NH.Cl soluticn and
extracted with ether, the organic phase is -washed
three times with water and dried over MgS0O4, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on silica H gel, eluting with DCM and
15 then with a DCM/MeOH mixture (98/2; v/v). 2.5 g of the
expected product are obtained; m.p. = 79°C.
B) 1-(4-Pyridyl)cyclohexanecarboxamide hydrochloride.
A mixture of 2.5 g of the compound obtained in
the above step and 15 ml of concentrated H:SO; solution
20 is heated at 100°C for 15 minutes. The reaction mixture
is cooled to RT, poured onto ice and basified to pH = 14
by addition of concentrated NaOH solution, and the

precipitate formed is spin-dried, washed with water and
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-10% U& ()- 310% U& @ wliGkbure of 5.98 g of 95% sulphuric acid and
5 4.42 g of fuming sulphuric acid containing 30% SOj; is
cooled to 3°C, and a solution of 2 g of the compound
obtained in the above step in 1.55 g of 100% formic acid
is added dropwise while maintaining the temperature
below 10°C. The mixture is left stirring for 2 hours at
10 3-5°C and is then allowed to return to RT and is left
overnight at RT. The reaction mixture is poured onto
ice, the pH is brought to 6.5 by addition of concen-
trated NaOH solution and by addition of concentrated
NH40H solution and extracted three times with DCM, the
15 combined organic phases are dried over MgSO; and the
solvent is concentrated under vacuum. The residue is
taken up in acetone and the precipitate is spin-dried
and dried. 1.22 g of the expected product are obtained;
m.p. = 195°C.
20 D) N,N-Dimethyl-2-(l-benzyl-4-piperidyl)isobutyramide
hydrochloride.
A mixture of 1.2 g of the compound obtained in
the above step, 0.8 ml of triethyleamine, 2.8 ml of a 2M
solution of dimethylamine in THF¥ and 2.5 g of BOP in

25 20 ml of DCM is stirred for 1 hour at RT. The reaction

mixture 1is concentrated under vacuum, the residue is
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taken up in ether, the organic phase is washed with
water, with 1IN NaOH solution, with saturated NacCl
solution and dried over MgSQO,, and the solvent is
concentrated under vacuum. The residue is chromato-
graphed on silica H gel, eluting with DCM and then with
a gradient of a DCM/MeOH mixture from (99/1; v/v) to
(95/5; v/v). The product obtained is dissolved in
acetone and acidified to pH = 1 by addition of
hydrochloric ether, and the precipitate formed is spin-
dried and dried. 0.8 g of the expected product is
obtained; m.p. = 223°C.

E) N,N-Dimethyl-2- (4-piperidyl)isobutyramide hydro-
chloride.

A mixture of 0.8 g of the compound obtained in
the above step and 0.2 g of 10% palladium-on-charcoal in
20 ml of MeOH is hydrogenated overnight at atmospheric
pressure and at RT. The catalyst is filtered off over
Celite® and the filtrate is concentrated under vacuum.
The residue is dissolved in acetonitrile, ether is added
and the precipitate formed is spin-dried and dried.

0.51 g of the expected product is obtained;

m.p. = 258°C.
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5 A) 1-(4-Pyridyl)cyclopropanecarbonitrile.

3.5 g of 4-pyridylacetonitrile are added to a
mixture of 2.5 g of sodium amide in 80 ml of DCM,
followed by 2.6 ml of 1,2-dibromoethane, and the mixture
1s stirred overnight at RT. The reaction mixture is

10 poured into water and extracted with EtOAc, the organic
phase is washed with water and dried over Na;S04, and
the solvents are evaporated off under vacuum. The
residue is chromatographed on silica gel, eluting with
DCM and then with a DCM/MeOH mixture from (99/1; v/v) to

15 (95/5; v/v). 2.5 g of the expected product are obtained.
B) 1-(4-Pyridyl)cyclopropanecarboxamide hydrochloride.

A mixture of 2.5 g of the compound obtained in
the above step and 20 ml of 96% H.-S04 solution is heated
rapidly to 100°C and left stirring for 1 hour at 100°C.

20 After cooling to RT, the reaction mixture is poured onto
ice and neutralized to pH = 7 by addition of 20% NH,OH
solution, and the precipitate formed is spin-dried,
washed with water and dried. The precipitate is

dissolved in DCM, acidified to pH = 1 by addition of
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A mlxture of 1.8 g of the compound obtained in

5 the above step and 0.6 g of PtO; in 50 ml of MeOH is

hydrogenated for 15 hours at 80°C and at a pressure of
100 bar. The catalyst is filtered off over Celite®, the
filtrate is concentrated under vacuum to a volume of
5 ml and acetonitrile is added until crystallization

10 occurs. 1.7 g of the expected product are obtained after
spin-drying and then drying.
PREPARATION 3.8
2-Methyl-1-(4-morpholinyl)-2-(4-piperidyl)-l-propanone
hydrochloride.

15 (VII), HCl: X =

Me,  Me

X

CH  CO-N \—/O

A) 2-(1-Benzyl-4-piperadyl)-2-methyl-1-(4-morpholinyl)-
l-propanone hydrochloride.
A mixture of 1 g of the compound obtained in
20 step C of Preparation 3.6 and 1.2 ml of thionyl chloride
in 20 ml of 1,2-dichloroethane is heated at 80°C for 3
hours. The reaction mixture is concentrated under
vacuum, the acid chloride thus obtained is dissolved in

20 ml of DCM, this solution is added to a mixture of 0.7
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concentrated under vacuum, the residue is extracted with
5 ether, the organic phase is washed with 1N NaOH
solution, with water and dried over MgS0O;, and the
solvent is evaporated off under vacuum. The product
obtained is dissolved in acetone and acidified to pH =1
by addition of hydrochloric ether, and the precipitate
10 formed is spin-dried and dried. 0.7 g of the expected
product is obtained.
B) 2-Methyl-1l-(4-morpholinyi)-2-(4-piperidyl)-1-
propanone hydrochloride.
A mixture of 0.7 g of the compound obtained in
15 the above step, 0.7 g of ammonium formate and 0.2 g of
10% palladium-on-charcoal in 10 ml of MeOH is stirred at
RT for 4 hours. The catalyst is filtered off over
Celite® and the filtrate is concentrated under vacuum.
The residue is dissolved in acetonitrile, ether is added
20 and the precipitate formed is spin-dried and dried.
0.46 g of the expected product is obtained;
m.p. = 225°C.
EXAMPLE 1
3~[2-[4-(1-Carbamoyl-l-methylethyl)-1l-piperidyl]lethyl]~
25 3-(3,4-dichlorophenyl)-1-[2-(3,5~

dimethylphenyl)acetyl]piperidine hydrochloride
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monohydrate, (-) isomer.
(I), HCl:
X = HNCO-C(CH,)-CH-, R, =Me ; Ar= a

Cl
A) 3-(3,4-Dichlorophenyl)-3~-(2-hydrcexyethyl)-1-[2-(3,5-
5 dimethylphenyl)acetyllpiperidine, single isomer.
2.3 ml of triethylamine are added to a mixture
of 2.0 g of 3,5-dimethylphenylacetic acid in 100 ml of
DCM at RT, followed by 3 g of the compound obtained in
Preparation 1 and 5.3 g of BOP, and this mixture is
10 stirred for 1 hour at RT. The reaction mixture 1is
concentrated under vacuum, the residue is extracted with
ether, the organic phase is washed with water, with 2N
HCl solution, with water, with agueous 10% NaOH
solution, dried over NaS0; and filtered, and the
15 filtrate is concentrated under vacuum. The residue is
chromatographed on silica H gel, eluting with DCM and
then with a DCM/MeOH mixture (98/2; v/v). 3.9 g of the
expected product are obtained, which product is used in
the following step without further processing.
20 B) 3-(3,4-Dichlorophenyl) -3~ (formylmethyl)-1-[2-(3, 5~
dimethylphenyl)acetyl]piperidine, single isomer.
A solution of 0.25 ml of oxalyl chloride in
3 ml of DCM is cooled to -70°C, under a nitrogen

atmosphere, a solution of 0.35 ml of DMSO in 3 ml of DCM
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solution and with 10% NaHCOj3; solution, the organic phase
is dried over Na,S0; and filtered, and the filtrate is
concentrated under vacuum. 0.5 g of the expected product
10 1s obtained, which product is used in the following.step
without further processing.
C) 3-[2-[4-(1l-Carbamoyl-l-methylethyl)-1l-piperidyl]-
ethyl-3-(3,4~-dichlorophenyl)-1-[2- (3, 5-dimethylphenyl}) -
acetylipiperidine hydrochloride monohydrate,. (-) iscmer.
15 0.08 ml of acetic acid 1is added at RT and
under a nitrogen atmosphere to a solution of 0.24 g of
the compound obtained in Preparation 3.1 (free base) in
3 ml of MeOH, followed by a solution of 0.5 g of the
compound obtained in the above step in 5 ml of MeOH.
20 After 5 minutes, 0.08 g of sodium cyanoborohydride is
added and the mixture :s left stirring at RT overnight.
The reaction mixture is poured intoc aqueous 10% NaHCO;
solution and extracted with ether, the organic phase is
washed with water, dried over N:SO; and filtered, and

25 the filtrate is concentrated under wvacuum. The residue

is chromatographed on silica H gel, eluting with DCM and
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ether and concentrated under vacuum. 0.5 g of the

5 expected product is obtained after trituration from
ether, spin-drying and drying undcder vacuum.

20 R
aD = =-27.7 (c = 1; MeOH)

H NMR : 8 (ppm) : 0.7 to 1.2 ; bs : 6H ; 1.2 to 2.4 ;

m: 16H ; 2.5 to 4.8 : m : 12H ; 6.5 to 8.0 : m : BH ;
10 10.2 : bs : 1H.

EXAMPLE 2

3-[{2-[4-(1-Carbamoyl-1l-methylethyl)-1-piperazinyl]ethyl-

3-(3,4~-dichlorophenyl)-1-[2-(3, 5-dimethylphenyl)acetyl]-

piperidine dihydrochloride - 2.7 H;0, (-) isomer.

15 (I), 2HCIl:

X = H,NCO-C(CH,)yN- ; Ry = Mo i Ar = Q—cz

a
0.23 g of the compcound obtained in Preparation

3.2 (free base) is added, at RT and under a nitrogen
atmosphere, to a solution of 0.5 g of the compound
obtained in step B of Example 1 in 20 ml of DCM,

20 followed by 0.1 ml of acetic acid, and the mixture is
stirred at RT for 30 minutes. 0.55 g ¢f sodium

triacetoxyborohydride is then added and the mixture is
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filtrate is concentrated under vacuum. The residue is

chromatographed on silica gel, eluting with DCM and then
with a gradient of a DCM/MeOH mixture from (99/1; v/v)
to (95/5; v/v). The product obtained is dissolved in DCM
10 and acidified to pH = 1 by addition of hydrochloric
ether, and the precipitate formed is spin-dried, washed
with ether and dried under vacuum. 0.4 g of the expected

product is obtained.
o = =~-37° (c = 1; MeCH)

15 ' NMR : 8 (ppm) : 0.6 to 2.3 : m : 18H ; 2.3 to 4.7
m : 16H ; 6.4 to 8.0 : m : 8H.
EXAMPLE 3
3-[2-[4~(1-N,N-Dimethylcarbamoyl-l-methylethyl)-1-
piperazinyllethyl]-3-(3,4-dichlorophenyl)-1-{2~(3, 5-
20 dimethylphenyl)acetyl]piperidine dihydrochloride -
1.25 H0, (~) isomer.

(I), 2HCl: X =

(CHa)cho-C(CH,),-IT. R, =Me ;Ar= Q—m

Cl
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0.6 g of the compound obtained in step B of
Example 1, 0.3 g of the compound obtained in Preparation
3.4, 0.1 ml of acetic acid and then 0.12 g of sodium
cyanoborohydride are added, at RT, to 20 ml of MeOH and
5 the mixture is stirred overnight at RT. Agueous 10%
Na>C0O; solution is added to the reaction mixture and the
mixture is left stirring for 15 minutes. The mixture is
extracted with EtOAc, the organic phase is washed with
aqueous 10% Na,CO; solution, with water, with saturated
10 NaCl solution and dried over Na:SO4, and the solvent is
evaporated off under vacuum. The residue is chromato-
graphed on silica gel, eluting with DCM and then with a
gradient of a DCM/MeOH mixture from (99/1; v/v}) to
(95/5; v/v). The product obtained is dissclved in DCM
15 and acidified to pH = 1 by addition of hydrochloric
ether, and the precipitate formed is spin-dried, washed
with ether and dried under vacuum. 0.4 g of the expected
product is obtained.

a20
D

1; MeOH).

il

e _28-40 (C

200 "HNMR : 8 (ppm) : 0.7 to 2.3 ; m : 18H ; 2.35 to 4.7 ;
m: 22H ; 6.5 to 7.8 : m : 6H ; 10.3 : s : 1H.

EXAMPLE 4
3-[2-[4-(1-Carbamoyl-l-methylethyl)~1l-piperidyljethyl]-
3-(3,4~dichlorophenyl)-1-[2-(3, 5~

dichlorophenyl)acetyl]piperidine hydrochloride

N
w
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10411Y A) 3-(3,4-Dichlorophenyl)-3-(2-hydroxyethyl)-1 (3,5
dichlorophenyl)acetyl]piperidine, single isomer.
5 4.75 g of the compound obtained in Preparation
1, 3.55 g of the compound obtained in Preparation 2.1,
3.6 ml of triethylamine and then 8.4 g of BOP are added,
at RT, to 150 ml of DCM and the mixture is left stirring
at RT for 2 hours. The reaction mixture 1s concentrated
10 under vacuum, the residue is extracted with EtCAc, the
oréanic phase is washed with 1IN HCl solution, with
water, with 1IN NaOH sclution, with water, with saturated
NaCl solution and dried over Na-S04;, and the solvent 1is
evaporated off under vacuum. 8 g of the expected product
15 are obtained, which product is used without further
processing.
B) 3-(3,4-Dichlorophenyl)-3-(formylmethyl)~1-[2~(3,5-
dichlorophenyl)acetyl]piperidine, single isomer.
This compound 1s prepared according to the
20 procedure described in step B of Example 1, starting

with 0.25 ml of oxalyl chloride in 6 ml of DCM, 0.38 ml

of DMSO in 3 ml of DCM, 1 g of the compound obtained in
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the above step in 6 ml of DCM and then 1.5 ml of

triethylamine. 1.0 g of the expected product is
obtained, which product is used without further
processing.

5 C) 3-[2~[4-(1-Carbamoyl-l-methylethyl)-l-piperidyl]-
ethyl]-3-(3,4-dichlorophenyl)~-1-{2-(3, 5-dichlorophenyl) -~
acetyl]piperidire hydrochloride sesquihydrate, (-)
isomer.

This compound is prepared according to the
10 procedure described in step C of Example 1, starting
with 0.25 g of the compound obtained in Preparation 3.1
(free base) in 2 ml of MeOH, 0.08 mi of acetic acid,
0.5 g of the compound obtained in the above step in 5 ml
of MeOH and then 0.08 g of sodium cyanoborohydride.

15 0.52 g of the expected product is obtained.

20
aD = -0.6° (c = 1; MeOH).
EXAMPLE 5

3-[2-[4~(1-Carbamoyl-l-methylethyl)-l-piperidyl]ethyl]-
3-(3,4-dichlorophenyl)-1-[2-[3,5-bis(trifluoromethyl) -

20 phenyllacetyl]lpiperidine hydrochlcride monohydrate, (+)
isomer.

(I), HCl:

HZNCO—C(CHs)z-CIZH- ,R, =CF, ;Ar= Q-m

Cl
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(3,4-Dichlorophenyl)-3-(2-hydroxyethyl)-1-
bis(trifluoromethyl)phenyl]acetyl]lpiperidine, single
isomer.
1.2 g of the compound obtained in Preparation
5 1, 1.2 g of 3,5-bis(trifluoromethyl)phenylacetic acid,
1.7 ml of triethylamine and then 2.16 g of BOP are
added, at RT, to 50 ml of DCM and the mixture is stirred
for 15 minutes. The reaction mixture is concentrated
under vacuum, the residue 1s taken up in 1N HCl solution
10 and extracted with ether, the organic phase is washed
with 1N HCl solution, with water, with 1N NaOH solution,
with water and dried over Na:SO;, and the solvent is
evaporated off under vacuum. 2.1 g of the expected
product are obtained, which product is used without
15 further processing.
B) 3-(3,4-Dichlorophenyl)-3-(formylmethyl)-1-[2-[3,5~-
bis(trifluoromethyl)phenyllacetyl]piperidine, single
isomer.
20 ml of DCM are cooled to -78°C, 1.5 g of the
20 compound obtained in the above step, 0.45 ml of DMSO and
then 0.3 ml of oxalyl chloride are added, under a
nitrogen atmosphere, and the mixture is then left
stirring at -78°C for 30 minutes. 2 ml of triethylamine
are then added and the mixture is stirred while allowing

25 it to return to RT. 1IN HCl solution is added to the

reaction mixture, the resulting mixture is extracted



dE:/ 10m 10m F10%r& () -9Y
10%&' () - F710%m& () - F510%m&' ()-310%m& ()- Y110%m& ()- VoxY:/
10nL" 109%Z& () -1 3 T10%Z& ()-, 10%Z& ()-&Y10%Z&' () -#l 109%Z& () - @ O%Z&' () -
10m@dE:/  10m :!10%Z& ()-I1-10%Z& ()-Y SlO%Z&'()-‘lO%Z&'()-YGQQ%@ﬁQO@;S
10%Z& ()-=PzdE:/ 10ns' 10%Z& () - Y%&! 10%Z& ()-f# 109%&Z& ()-3
s! @Oow& ()-110%& ()-f109%& ()-1hodE: /74
10nBmL0%Z&' () - Y1 1109%Z& () -f/ 10%Z& ()-s-s10%Z& () -1 +s10%Z& () -
f)10%Z& ()-9pxnmbC 10m@y10%i| & ()- 10Z 10Z 10ZF;
10%Z& () -9!'10%Z& () - Y710%Z& () - F510%Z& () - (adEnbC
10m ! 10%| &wi)xhgDO%}| &he) organic phase is washed with 1N HC1
10%| & ()-910%t| & ()-10% & ()-#1 10%t| & () - 1*2dEnbC
10nl0%| & ( polut@ed| &wikhs MW rE WitH%th&dys 10% NaCO; solution
10%| & ()-10%4| & ()-2gDRAEnbC  10nm) 10%4| & ()-'10%| & ()-9%40%| & ()-#
10%4| & () -! 20%th&ielH- b8V NE, 6D RYiEnbiie 4O 640%1E &e(rpdtQ¥d &) -
y210%4| & ()-LO10%}| & ()--10%| & ()-3 +10%| & ()-{/bC
10nLO%r&’ () u#YL0%Bc(hm. 10YB&( bof 1O expected product are
5 obtained, which product is used without further
processing.
C) 3-[2-[4-(l1-Carbamoyl-l-methylethyl)~l-piperidyl]-
ethyl]-3-(3,4-dichlorophenyl)-1-[2-~[3,5-bis(trifluoro-
methyl)phenyl]acetyl]lpiperidine, hydrochloride mono-
10 hydrate, (+) isomer.

A mixture of 0.35 g of the compound obtained
in Preparation 3.1 and 0.4 g of K:CO; in 10 ml of aceto-
nitrile is refluxed for 3 hours. An insolubkle material
is filtered off and the filtrate.is concentrated under

15 wvacuum. The product of Preparation 3.1 in the form of
the free base thus obtained is dissolved in 3 ml of
MeOH, 0.08 ml of acetic acid is added, followed by a
solution of 0.5 g of the compound obtained in the above
step in 5 ml of MeOH, and the mixture is left stirring

20 at RT for 5 minutes. 0.08 g of sodium cyanoborohydride
is then added and the mixture is left stirring overnight
at RT. The reaction mixture is poured onto agueous 10%
NaHCQO; solution and extracted with ether, the organic
phase is washed with water and dried over Na-S0O,;, and

25 the solvent is evaporated cff under vacuum. The residue

is chromatograrphed on silica H gel, eluting with DCM and



104| 104|: "10%| & ()- 8' 10%t| & ()-/aVdEbC
10m_10%m&' () - Y10%r&' () - S10%m& ()-Y L 10%m& ()-3 10%m& () -,
10%&' () - V6i XdEDC
10n15!10%n&'()-IYlO%h&f()-flO@m&f()-‘10@h&f()-IFlO@m&f()-fle%@ﬁ@QbogédEbC
10nB10%m&' ()-F1 10%& ()-y/!10%& ()-Fs' 10%r& ()-% 10%& () -
y#10%m& ()-'  xnmbC 10nf @ 10% h&' () - 10mM30m 10m
s F10%m&' () -9! 10%r&' () -3710%& ()- 510%& ()-DfF dEbC 10m&z 10% h&' () -s10%
h& ()- | 10% h& ()-f 10% h& ()-, 10% h& ()-#F10% h& ()-BpdEnbC 10m#410%
h& ()-!-10% h& ()- 110% h& ()- 10% h& ()-f 10% h& ()-F10% h& () - >pdEmbC
10m 10% h&' (Ehen 0%HE § )FrabiRig ¢) -3 100 A%l - n1R% e Eromo('9R0%:
h& ()-GUYWIE:/ 10 h 10 hl; 10% h& ()-910% h& ()-7,10% h& ()-5@0%
h& () -310% W&v() tP10BME Q) WK h, stixer:prodach @b 1998¢&’ (¥- H1098[L&e() - f
10%| & ()-9310%1 & ()- #l10%| & ()-f, 10%t| & ()- 10 hK[dE:/ 10
h@s10%l| & @n- DCMLGIH &ci)di fIEIH |tP (PR A0l R {JdiydDoM& ) hydD8E& () -: qdYNC
10 h 104|

chloric ether, and the precipitate formed is spin-dried.

5 This gives 0.54 g of the product obtained after drying
under vacuum.

a?._- +28.2° (c = 1; MeOH).

'H NMR : & (ppm) : 0.6 to 2.2 : m : 16H ; 2.3 to 4.2

m: 12H ; 6.6 to 8.0 : m : 8H ; 10.3 : s : 1H.

10
EXAMPLE 6
3-[{2-[4-(1-N,N-Dimethylcarbamoyl-1l-methylethyl) -
l-piperidyl]ethyl]-3-(3,4-dichlorophenyl)-1-[{2-(3,5-
dimethylphenyl)acetyl]piperidine hydrochloride

15 hemihydrate, {(-) isomer.
(I), HCLl:
X= (C}g),NCO-C(CI{,),-(l:H- Ry =Me ;[ Ar= Q—c}

Cl

A mixture of 0.35 g of the compound obtained
in Preparation 3.6 and 0.4 g of K;CO3 in 10 ml of
acetonitrile is refluxed for 3 hours. An insoluble

20 material is filtered off and the filtrate is
concentrated under vacuum. The product of Preparation

3.6 in the form of the free base thus obtained is



104 1041 ;
z10%4| & ()-9! 10%4| & () -1 7t 10%4| & () - 5F10%4| & ()-310%| & ()-#}\: YNC 10

h!,Lt!10%| & ()- ,Lt!10%& ()- '!,Lt!'10%|& ()- !, Lt!109RR& ()-
#Y109%}| & () - @L0%}| & ()-7z[9YNC 10 h!'1 "1098$& () - 30 July 2003
1 10%1| & ()-!110% | & ()-!}!10%té& ()-!!10% ()- ,Lt!10%l| & ()- 5%~ @ 10

h!,910% U& ()-yl z10% U&' () - nl04| 104| 10474 "10%| & ()- '1 "109%& ()- ! 1
"10%&' ()- U 3dE~_@ 10 h!fs& 10% U& ()-110% U& ()-& 10% U& ()-L10% U& ()-F
10% U& ()-, @10% U&' ()-3L, fdE~_@ 10 h! 110% & ()-110% U&' ()-/!10%
U& ()-"'10% U& () - @& 10% U& ()-y10% U&' () -H} ~ebC 10 h!sY10% h& ()- #l 10%
h& ()-fS 10U IRE¢IvedOib) I0mU &6 MeSHEOIDOUL' M)L- fl@%Hal& o Jacedy ridEbC
added, followed by a solution of 0.6 g of the compound
obtained in step B of Example 1 in 5 ml of MeOH, and the
mixture is left stirring at RT for 5 minutes. 0.1 g of
5 sodium cyanoborohydride is then added and the mixture is
left stirring at RT overnight. The reaction mixture is
poured into aqueous 10% NaHCO; solution and extracted
with ether, the orcanic phase is washed with water and
dried over MgSQO4, and the solvent is evaporated off
10  under vacuum. The residue is chromatographed on silica H
gel, eluting with DCM and then with a gradient of a
DCM/MeOH mixture from (99/1; v/v) to (90/10; v/v). The
product obtained is dissolved in DCM and acidified to pH
= 1 by addition of hydrochloric ether, and the solvents
15 are evaporated off under vacuum. 0.68 g of the expected

product is obtained after trituration from ether, spin-

drying and drying; m.p. = 202°C.
a_. = -27.1° (c = 1; MeOH).

'HNMR : & (ppm) : 0.6 to 2.5 : m : 23H ; 2.5 to 4.6
200 m : 18H ; 6.4 to 7.8 : m : 6H ; 10.1 : s : 1H.

EXAMPLE 7

3-[2-[4-(1-Carbamoyl-l-methylethyl)-l-piperidyl]ethyl]-

3-(3,4-dichlorophenyl)~1-[2-(3,5~-

diethylphenyl)acetyl]piperidine hydrochloride

25 hemihydrate, (-) isomer.



10 h! Sml0% h& () -10% h& ()-10% h& ()-10% h& ()-10% h& ()- 10% h& ()-r @dEbC
10 h!' 10% h& ()-, 9% 10% h& () -#10% h& ()-!:10% h& ()-10% h& () - 10%

h& ()-+9qdEbC 10 hl 310% h& () -1310% h& () -/ MLO% h& () - - 10% h& () - +10%

h& ()-)310% h& ()-q_!"#4xnmbC 10 h! @@0%| & ()-G 10 h 10 h 18y lyy 3668

h& ()-9@ 10% h& () - i 10% h& () - 510% h&' () - 4dkdEmbC 10

h! F109%| & ()- @' 109 & () - Lf 109 & () -

1094 & ()-10%4 & ()-10%} & () - k3eydEmbC 10 h! SH10%}| & () -

1094 & () - Y10%4| & () - SF10%4| & () -, LGLO%| & () - F10%4& () 5McdEnDC 10
h! S/'110%| & () “10%| & ()-1+10%| & ()-S) 109 & ()-L' 10%| & () - Y%
109%| & () - SAE)/, HEG4| X164/ Yy;

1094 & ()-9t!10%4 & ()- Y710%4| & () -1y510%| & () -
S3L0%H & ()-111' 109%] & ()-7YpuS4/ 10 ° 102 ()-l 109 ()-Y

109 ()-!°9' 1098, B, & () - #F1 U dE4/ 10 ' 10Y
109%& () -1 y41W@)C %ﬁ:&fk)ﬁﬁmﬁﬁ g‘ﬁl q—%{@ow&' ()-{ @}~?4/ 10
F- 109&' ()-F+109%& ()-! | 9d100& ()-!~ | 9% 109 () - %10%&'() Yy#
10% ()-u"WghdE:/ 10 101 910%& ()- 7109%& ()- S510%& () -

310%&' () - 31 AQYB-((33, 1O DA% 1(Qr-dHHMHMA/- 3~ (2~hydroxyethyl) -1-[2- (3, 5-

diethylphenyl)acetyl]piperidine, single isomer.
1.15 g of 3,5-diethylphenylacetic acid are
5 added, at RT, to a mixture of 1.64 g of the compound
obtained in Preparation 1 in 30 ml of DCM, focllowed by
3 ml of triethylamine and 3.2 g of BOP, and the mixture
is stirred at RT for 2 hours. The reaction mixture is
concentrated under vacuum, the residue is taken up in 1IN
10 HC1l solution and extracted with ether, the organic phase
is washed with 1N HCl solution, with water, with 1N NaOH
solution, with water, with saturated NaCl sclution aﬁd
dried over Na.S0,;, and the solvent is evaporated off
undar vacuum. The residue is chromatographed on silica
15 gel, eluting with a gradient of a DCM/MeOH mixture from
(99/1; v/v) to 95/5; v/v). 1.1 g of the expected product
are obtained, which product is used without further
processing.
B) 3-(3,4-Dichlorophenyl)-3-{formylmethyl)~1-[2-(3,5~-
20 diethylphenyl)acetyl]piperidine, single isomer.
A solution of 0.5 g of the compound obtained
in the above step in 10 ml of DCM is cooled to -78°C

under a nitrogen atmosphere, 0.23 ml of DMSO is added,



1010%3& () -S1096G& ()- 10%6& ()-! x° 10% & ()-#F109%G& () - @O%E () -

10, =DFUa?7/
YyF109%6&' () - 10968 () - 1096&' () - S10%6& () - U dE7/
10%3& () -Y 1"10%& () -y FLO%' ()-s10%X' ()- @QRSAE:/ 10G 30 July 2003
10G s! 109%&' ()-18

1096&' () -1 610%6&' () -1 410%6&' () -1 210%&' (§- 0109638 () - STWKY: /
-10% h& ()-y10% h& ()-$1 10% h& ()-,s10% h& ()-ff 10% h& () -
f10% h& ()-F10% h& ()-10% h& ()-" 10% h& ()-&10% h&' ()-y10% h& ()-RQ dE: /

10! :10% ] & ()-!fOyF109%&' () -

10G ' Z 10% h& () - @40% h& () - #10% h& ()-!10% h& ()-10% h& () - 10%

h& ()-j 8j dE: folloaa 1o, hiel 6)ml 1069 HELY)- ch1owike, (pnd 10% W& xYurel 0%

h& () -]

) 10% h&' () - 3EFGHKxnbC  10G, 10%&' ()- 10 h 10 h

10

15

20

25

is stirred at -78°C for 30 minutes. 0.95 ml of triethyl-
amine is then added and the mixture is left stirring
while allowing it to return to RT. 1IN HCl solution is
added to the reaction mixture, the resulting mixture is
extracted with DCM, the organic phase is washed with 1IN
HC1l solution, with water, with 10% Na.C0O; solution and
dried over Na;504, and the solvent is evaporated off
under vacuum. 0.5 g of the expected product is obtained,
which product is used without further processing.
C) 3-[2-[4-(1-Carbamoyl-l-methylethyl)-1l-piperidyl]-
ethyl}-3-(3,4-dichlorophenyl)-1-[2-(3,5-diethylphenyl)~
acetyl]lpiperidine hydrochloride hemihydrate, (-) isomer.
0.08 ml of acetic acid is added, at RT and
uncder a nitrogen atmosphere, to a solution of 0.23 g of
the compound obtained in Preparation 3.1 (free base) in
3 ml of MeOH, followed by a solution of 0.5 g of the
compound obtained in the above step in 5 ml of MeOH.
After 5 minutes, 0.08 g of sodium cyanoborohydride is
added and the mixture is left stirring overnight at RT.
The reaction mixture 1s poured into aqueous 10% NaHCO;
solution and extracted with ether, the organic phase is
washed with water and dried over MgS0O4, and the solvent
is evaporated off under vacuum. The residue is chromato-
graphed on silica H gel, eluting with DCM and then with

a gradient of a DCM/MeQOH mixture from (99/1; v/v) to

10! s$1096G& ()- 01096G& ()-y&

10G 10% h& () -
10GAWRAE: /

10G



10 h; "10% h& ()-9"10% h& ()-710% h& ()-5 10% h& () - KXUJEnbC 10G
10%& ()- 109 ()-Y 109& ()-S 109% ()- 910%&' ()-#Y10%& () - UdJEmbC
10Gyf 109&' ()-s 109 ()-310% ()-F109& ()-LZ10%& ()-1 109 ()-->"dEnbC
1OGYy)1O%&'()-Y'ZlO%&'()-@610%&'()-Y#glO%&'()-!lO%&'()-10%&f(%03 gg@gc
10G5s10%& () -33 10%&f()-31310%&f()-/:!10%&f()-Y—SlO%&f()-Y+1OA&T?¥- UbC
10G#F10%Z&' () -, S109%Z&' ()- 10 10 10 ;10%@ ()-9f 10%& ()-37S10%& ()- E{dEbC
10GZ10%Z& () -y 109%Z& ()-s410%Z& ()-1 109%&Z& ()-S310%Z& ()-L10%Z& ()-P| 5dELC
10G10%Z& ()-10%Z& ()-'!10%& ()-10%Z& ()-:10%Z& ()-10%& ()-5idEbC 1041
109Z& ()-/ 10%Z& ()-1'10%& ()-98 109%Z&' () - #109%Z& () -! 109%Z& () - D~dYNC 10G
10Z 10z 102323705 &/(v)--0!Themerg QU ooed 1 e 5190285 691 826928 PFMentdEYNC
10G 9S10%3&' () - F 10%& ()-@O0%X () -& 10%E&f()-y#Y10%E&f(%-,,
109438 () - EygE¥Ngc1fgdied to pH = 1 by addition of hydrochloric
s3"10%&" ()-1109G& ()-f10%& () - MLOYGE () -1 10%& ()-S 10%:& () -3 dEYNC
ether, and the solvents are evaporated off under wvacuum.

0.51 g of the expected product is obtained after

5 trituration from ether, spin-drying and drying.

a. = -30.5° (¢ = 1; MeOH)

'H NMR : & (ppm) : 0.5 to 2.2 : m : 23H ; 2.2 to 4.65
m : 16H ; 6.4 to 7.8 : m : 8H ; 9.85 : s : 1H.
By working according to the procedures
10 described in the above examples, the compounds according
to the invention collated in Table I below are prepared.

TABLE I

. ~CH,.
C R,

x/—\N -cn,-cr-g-cl:f iﬂz C}gQ 49]
N cH” ﬁ "

(o]
c

Salt, hydrate
Example X Ry NMR
a%" (c =1 ; MeOH)

B ECl
(a) Me NMR
-23.3°

7\

H,NCO

s 2HCL - 1.5 Hp0

{b) Me NMR
-26.6°
HNCO NZ




10G |'s' 109%6G& ()- % 109%G& () - y#109%G& ()-3 !
109G& () - &10%G& () - y109G& () - GIEYNC 10G

9710938 () - Y7GLOYEE () -1 510%43& () - Y3109%4G& () -1 1GLOYEE () -/ 10%3& () - 3kbC
10G Z109%& ()-1 ~ @O% ()-#l 109%& ()- @ 109%& () - 1OG 10G 10GF; 104631 boddELC
10G 109& () - F109%& () - 109& ()-y! 109& ()-s109%& ()-1 109 ()- 9r FzdEbC

10GY) 109& ()- Y 109& ()- %S 109& () -1 #1090 ()-1! 10%&' ()- YL0%& () - z) adEbC
10G35109& ()-33 109& ()-1109& ()-/109%& ()-Y-z109%& ()- F+109%& ()- 4567DGHC
10GLOYBE () - $1098B& ()- 10 10 10 ; S109%& ()- 9109& ()- 7&LOY%& ()- Gz?gdEbC 10G
31098B& ()-9109B& ()-109B& ()-, z109B& ()- @OYB& ()- @OYB& ()-g@dEbC 10G
s109B& () - 9FL09BE&' () - y3109B& () -, &109B& () - &L0YB& ()- ' 109B& () - UydEbC

10Q
. 109B& () - 9* LO‘%B§ (ﬂg 3( 100%3&' ()- @3 10088 () -981098%F (123 ¥a%me |() - 9pdEbC
& () 10%3& 21006&' (5%, doanm®ome ()- 3. glous! ()-N

10G 81098&' () ]L61
bC 10G 3 10fy+| & ()- y10%4| 3 () #I 1 - 10B 1(¢B -0.4°
11 M=><M° 2HC1 . 0,55 Hy0
(d) HNCO” N cl NMR
+32°9
12 Me 2HCL - 1.25 H30
(e) MG\NCOX)( cl NMR
Me” +2.40°
13 2HCL . 1.8 H30
+28.4°
HNCO™ N
14 HCl. 1.5 Hp0
{g) CF3 NMR
- +25.7°
HNCO CH
15 2HCL . 1.75 Ha0
(h) CF3 NMR
+25,2°
N0 NS
16 Y HC1l. 1.6 Hy0
(1) HNco” “cHL Me | MR
~24,20°
17 V HCl - 1.45 Hp0
{3) H,NCO X CF3 | NMR
+ 28.2°
18 Y HC1
(k) mNco” “al 2 | MR
+ 37.20°
19 Me, Me 2 HCl. 0.65 H50
(1) H,NCO N< Et NMR

- 32.8




10B’ <109B&' ()-1:!109B& () - FXdEbC
10GY10%| & ()-S10%4| & ()-L10%4| & () - F10%4| & () -
10%4| & ()-&10%4| & ()-SIEbC 10G'' 10%4| & () -f
10%4| & ()-" 1094 & () - SY' 10%4| & ()-S410%| & ()-° 0%1| & () - EXcfghfaly 26433
[-10%| & ()--10%4 & ()-*, 10%4| & () - (10%4| & ()-
109%4| & ()-$109%4| & () - B! XYZ[ hkbC  10GLO%H& () - $I 10% & ()- 104| 104]
104| <Z10%4| & () - | 310%1| & ()- 1 "10%4| & ()-kKAEbC 10GS10% & ()-9
10% & ()-,10% & ()-, 10% & ()-@0% & ()-@10% & () >r dEbC  10G
10% & ()-10% & () - 0%&'() 0%&'() 10%&'() 10% & () - A{ VdEbC 10G@
UL 2l 10% 8 2$10%

10% & () - @O! & " 1094 & () - 0edYNC
10G 10/ 10/ [0/ L<h0% Z()- a

@B10% & ()- 9pL0%E () - FAL0 R (

410988 () -, 1YB&! ()- SL0YB& @) - W()CH@ qu;gﬁq\lc 10G

y109%8& () -, @ LOYBK () - 21098 ' 510988 ()| 10988 ()- 9L 1098& (). #] dEYNC
10G )" 10988’ NoRE:! RS 4 1004 -'(\-|1nAB§¢Pg e l1some

3109B& () - xdEYNC . i
This compound is prepared according to the

procedure described in step C of Example 1, starting

with the compound obtained in step B of Example 1 and

the compound obtained in Preparation 3.5 in the form of
5 the free base.

This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in step B of Example 1 and the
compound obtained in Preparation 3.3 in the form of the

10 free base.

This compourid is prepared according to the
procedure described in step C of Example 4, starting
with the compound obtained in step B of Example 4 and
the compound obtained in Preparation 3.5 in the form of

15 the free base.

This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in step B of Example 4 and the
compound obtained in Preparation 3.2 in the form of the

20 free base.
This compound 1s prepared according to the

procedure described in Example 3, starting with the



10G 5f1098& ()-3109B&' ()-, 1-1098& ()-/109B& ()--109B& ()-+109B& () - QRSTadbC
10GALOY%& () - #Y109%&' ()- 10B 10B 10B; "1098& ()-9Z1098& ()-F
7F109B& () - dBwehDz[ 9bC 104G "10%&' ()-Z"10%& ()-!Z"109& ()-!Z"109%& () -
110%5 & ()-!!'10%7?& ()-DBst}~?4C 10 10GY; 10%&' () - 9@ 0% (30-JSogy 2003
1098 ()-' | @109%& ()-!"10% g g& ()-!j"109XX& ()-tuv(]m\V
z10% & ()-,10% & ()-,10% & ()-, 10% & ()8-210%&' ()-#110% & ()- 10G
10G PddEMN
z10% y3910% & ()-@O0% & ()-910% & ()-310% & ()-,, 10% & ()-9&10% & () -d- GzdE
m\V , z10% 3(10% & ()-f @F10% & ()-9%10% & ()-F'10% & ()-@10% & () -
910% & () - z FomPund £kovgived 008 &Y 9r @ @D% ranyl@EddrFangds &he) - 3.t 10% & () -
@10% & ()-9*10% & ()-bC , z10% 10% U& ()-#Y10% U& ()- 10/ 10/ 10/Y:
10% & () - S88poH’in@) o E0esd (Hn VIR ratz109d 898 U ()-10% U& ()- 10% U& () -
10% U&' ()-10% U& () - @10% U&' () -6epdEbC , z10%D & 10%
This compound is prepared according to the
procedure described in Example 3, starting with the
5 compound cobtained in step B of Example 4 and the
compound obtained in Preparation 3.3 in the form of the
free base.
This compound is prepared according to the
procedure described in step C of Example 5, starting
10 with the compound obtained in step B of Example 5 and
the compound obtained in Preparation 3.5.
This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in step B of Example 5 and the
15 compound obtained in Preparaticn 3.3 in the form of the
free base.
This compound is prepared according to the
procedure described in Example 2, starting with the
compound obtained in step B of Example 1 and the
20 compound obtained in Preparation 3.7 in the form of the
free base.
This compound is prepared according to the
procedure described in step C of Example 5, starting
with the compound obtained in step B of Example 5 and

25 the compound obtained in Preparation 3.7.

This compound is prepared according to the



U& ()-1 % 10% U& ()-#910% U& ()-!-10% U& ()-10% U& ()-S10% U& () -: sdEbC
z10%&3&10% U&' ()-1G"'10% U&' ()-/10% U& ()-, 10% U& ()-+:10% U& ()-)10%
U& ()-6F{xmbC , z10%Y10% ()- 10 U 10 U 10 U@ 10% U& () -99-10%
U& ()-F7f10% U& () -, 510% U&' ()-8rdEnbC , 2109@"!10%&'()-,F10%§Q@}2003
Sgl09%&' ()-,L10% ()-"y GLO%& ()-10%& ()-rJdEnbC , z109%6$109%& () -
109 ()-f 109 ()- 10%& ()-1109& ()-f10%& ()-!WIEnbC ,
z109%6010%& ()-VY.109& ()-ff,!109% ()- *10%& ()-I|(10%& ()-f& 10%& ()-"[<=>dE:
/10 10<109%& ()-:310%& ()-8109%& ()-,s6!10%& ()-410%& ()-1 y210%& ()->7LO
xY:/ 10, MLOY& (C%- @O% ()- @109%& (%- Sy109& ()- 109& ()-&S$10%& ()- 10
MRaB:/ 10g PR qure dpaciibaB1098st§p C@bvE*ppple 4, starting
L'10%& ()-L!' 109 ()-R AzdE:/ 103(10%& ()-y@
with the compound obtained in step B of Example 4 and
the compound obtained in Preparation 3.7 in the form of
the free base.
5 This compound is prepared according to the
procedure described in step C of Example 7, starting
with the compound obtained in step B of Example 7 and
the compound obtained in Preparation 3.2 in the form of
the free base.
10 This compound 1is prepared according to the
procedure described in step C of Example 1, starting
with the compound obtained in step B of Example 1 and
the compound obtained in Preparation 3.8 in the form of
the free base.
15 Example 8 : 'H NMR : 8§ (ppm) : 0.7 to 2.2 :m : 27H ;
2.3 to 4.6 : m : 14H; 6.4 to 7.7 : m : 8H ; 10.1 : s
1H.
Example 9 : 'H NMR : & (ppm) : 0.6 to 2.35 : m : 22H ;
2.4 to 4.6 : m : 14H ; 6.4 to 8.2 : m : 8H.
20 Example 10 : 'H NMR : & (ppm) : 0.7 to 2.25 : m : 21H ;
2.3 to 4.4 : m : 12H ; 6.7 to 7.8 : m : 8H ; 10.1 : s
1H.
Example 11 : 'H NMR : & (ppm) : 0.6 to 2.2 : m : 12H ;
2.3 to 4.4 : m : 16H ; 6.8 to 8.0 : m : 8H.

25 Example 12 : 'H NMR : § (ppm) : 0.8 to 2.3 : m : 12H ;



() - dE: / bC

y ()=, 310%& ()-910%& () -z - 9% 109 () - TUWMg
o e el 1o v ()- ,/10% ()-& (1)00/;/::&62 F710% () - g?RzdEDC
10, 5109%& () - &310%& () 10 10 10, @' 10%& ()‘!—9%%3&. ()- 31098& ()-zHIEbC
10f 109B& 8-4&*! L00ms 8 F1098& () . @g)wgglg()%ég (1) “L109B& ()- Y, 1098y 203
10S1098& ()-L 1 "()-fF "109B& () - COY

() - 109B& () 84 ' ()-Y"'s109B& ()
10f  109B& ()-"1 . ') - $MLOYB&! ()-Y's

() - @& ! 109B& () .
dEbC () *1098& () - Y(TLOYB&: () - @& ! £21008& ()- 0 .
6 p JAVNG. 10 10B 108 10BA00BE ) JosUer () 10% U () 10% U ()~ 10%
J . NC, 1 6

?o&e&' ()-F. 316538 (Yo '4 JEYNG, gzzfiL

: : to 7.9 : n . 6H ; 10.¢ L
Ul () - y10% L& () -#110% L& ()-/ dENG
Example 13 ; 1y NMR : 8 (ppm) - 0.9 to 2.3 : p . 16H ;
2.35 to 4.5 Flo 16H ;7.0 to 7.9 1@ 8H.,
5 Example 14 . 'H NMR : § (PPm) : 0.9 t5 5.3 Pmo: 21H
2.4 to 4.3 . m: 128 ; 6.8 to 8.1 : m . 88 ; 10.0 P s ;
1H.
Example 15 H NMR . S (ppm) - 1.0 to 2.4 . m : 164 ;
2.5 to 4.5 ‘Mo 16H ; 6.9 to 8.1 : p . BH ; 11.0 . bs :
10 1g, |
Example 16 'H NMR . 8 (ppm) - 0.4 to 2.3 . m : 20y .
2.4 to 4.6 Mo 13H ; 6.5 to 7.7 i . 8H ; 9.6 . 5
1H. '
Example 17 'H NMR : 8 (ppm) 0.4 to 2.2 . m : 14H ;
15 2.3 to 4.4 : nn . 13H ; 6.5 ¢, 7.8 :m . 8H ; 9.9 . s
1H.
Example 18 'H NMR : 3 (ppm) - 0.4 to 2.0 Pmo: 14K
2.3 to 4.4 . ™ 2 13H ; 6.6 to 7.8 :m 8H ; 9.9 . s
1H,
20 Example 19 . 'H NMR : 6 (ppm) 0.6 to 2.6 P Mmoo 22
2.6 to 4.8 . Mt 16H ; 6.5 tq 8.0 : nm . 10H.
Example 20 : !y nug : 3 (ppm) : o.7 £0 2.25 : m ; 2oy ;
2.3 to 4.6 - M 21H ; 6.4 rq 7.7

Pmo: 6H 10.4 . ¢4
1H.



10 f  10% U& ()-F10% U& ()-&10% U& ()- 10% U& ()-10% U& () - &10% U& () -
LdEYNC 10 .310% U& ()-,,10% U& ()- & 10% U& ()-3(gl0% U& ()- S, &10%
U& ()-& 10%; & ()-AvdEYNC 10 |:!110% U& ()-S8S10% U& ()-L6 10% U& ()- 3
F410% U& ()-S210% U& ()-LO 10% U& ()-,~bC 1010% () -, 30 July 2003
109& () -y109%& ()-#F109% ()- 10 U 10 U 10 U <f10% U& ()-~3edEbC
109109& () -, 3109%& () -, z109& () - &9! 109&E0) - 3109& () - 10%& () - MMEbC 10l

EXAMPLE 21
3-[2-[4-(1-Carbamoyl-l-methylethyl)-1-piperidyl]ethyl]-
3-(3,4-dimethylphenyl)-1-[2~-(3, 5~

dichlorophenyl)acetyl]piperidine hydrochloride.

5
(I), HCl:
X= H.‘NCO-C(CH.,)Z-?H- ; Ry=Cl JAr= ‘Q’CH:,
CH,
A) 1-[2-(3,5-Dichlorophenyl)acetyl]-3-(3,4-
dimethylphenyl)~3-[2-(2-
tetrahydropyranyloxy)ethyl]piperidine.
10 A mixture of 3 g of the compound obtained in

Preparation 1.2, 1.3 g of the cqmpound obtained in
Preparatiocn 2.1, 3.2 ml of triethylamine and 4.8 g of
BOP in 100 ml of DCM is stirred for 2 hours at RT. The
reaction mixture is concentrated under vacuum, the

15 residue is taken up in 1N HCl solution and extracted
with EtOAc, the organic phase is washed with water, with
1IN NaOH solution, with saturated NaCl solution and dried
over Na»S0,, and the solvent is evaporated off under
vacuum. 4.5 g of the expected product are obtained.

20 B) 1-[2-(3,5-Dichlorophenylj)acetyl]-3-(3,4-dimethyl-
phenyl)-3-(2-hydroxyethyl)piperidine.

A mixture of 4.5 g of the compound obtained in

the above step and 2 ml of concentrated HCl solution in



L$109%& () - Y109 ()-S 10%& ()-L109%& ()-fF:10%& ()-S 10%& ()-/fdEbC 10, LO
109 ()-Y.109%& ()-,,"' 109%& ()-L*109% ()-Y(t10% ()-SS& "10%&' ()- #3bC
10z10% U& ()-f10% U& ()-#1 10% U& ()- 10 10 10F4 10%& ()-S210%& () - 3i yaBbC
1010% U& () - 10% U& ()-10% U& ()-!PyF:10% u u& ()- @ @0% U& (3p-JLiPAdds () -1}
WIEbC 10$10% U&' ()-"10% U& ()- 10% U& ()- @ 10% U& ()-10% U& ()-10%
U&' ()-W2kdEbC 10010% U&' ()-.Y10% U& ()83 ,10% U& ()-*10% U& ()-,( "10%
U& ()-&10% U& ()-JzdYNC 10 10
10 ml of MeOH is stirred for 2 hours at RT. The reaction
mixture is concentrated under vacuum, the residue is
taken up in MeOH and the solvent is evaporated off under
vacuum. The residue is chromatographed on silica gel,
5 eluting with DCM and then with a gradient of a DCM/MeOH
mixture from (99/1; v/v) to (95/5; v/v). 3 g of the
expected product are obtained.
C) 1-[2-(3,5-Dichlorophenyl)acetyl]-3-(formylmethyl) -
3-(3,4-dimethylphenyl) piperidine.
10 10 ml of DCM are cooled to -78°C, 0.5 g of the
compound obtained in the above step and 0.18 ml of DMSO
are added, under a nitrogen atmosphere, followed by
0.13 ml of oxalyl chloride, and the mixture is left
stirring at -78°C for 30 minutes. 0.75 ml of triethyl-
15 amine are then added and the mixture is left stirring
while allowing it to warm to RT. 1N HCl solution is
added to the reaction mixture, the resulting mixture is
extracted with DCM, the organic phase is washed with
water, with 10% Na;C0O3 solution and dried over Na;SQy,
20 and the solvent is evaporated off under vacuum. 0.5 g of
the expected product is obtained.
D) 3-[2-[4-(1-Carbamoyl-l-methylethyl)-1l-piperidyl]-
ethyl]-3-(3,4-dimethylphenyl})-1-[2-(3,5-dichlorophenyl) -

acetyl]piperidine hydrochloride.



U 10 U 10 U :gl0% U& ()-1810% U& ()-610% U& ()-4 10% U& () - 2F" 10%

U& ()-,edEYNC 10 Y10%}| & ()-S10%}| & ()-9310%| & ()- 3
109 & () - @10%} & ()-#l 109 & ()-: odEYNC 10 @

"10%4| & ()-yT10%| & ()-sg10%)| & () - F10%| & ()- S10%| & () - 410944) & 4003

EVI}dEYNC 10 (10%& ()-y& 10%}| & ()-$10%| & ()-1"s10%| & ()-y

S10%4| & ()-s10%4| & ()-}9pdEYNC 10 Y7189| & ()-15 10%4| & () - 34" 10%4| & () -
110%| & ()-/f10%| & ()--10% & ()-$' _bC 10Z10%r&' ()- 10%M& () - #Y10%& () -

104] 104| 104|Y; 10%| & () - Y910%| & ()-_9I dEbC

1010%& () - 310%1& () - 10%1& () - 10%m& ()- 10%m& ()- Z10%M& ()- J dEbC 10l

"m 10%m& ()-1 : 10%& &)mix10¥E8bE) O . S0%RT( LhE0 UmiHOurtD %R {)red in

IKI}! 11 dEBC  10F. 10%r&’ () - Y+: 10%m& () - Y&* 10%r8 () - |

$10%r8' () - '&IR'aBgve "sEdE, 0.35 g of the compound obtained in

10

15

Preparation 3.1 (free base), 0.1 ml of acetic acid and
0.15 g of sodium cyanoborohydride in 30 ml of MeOH is
left stirring overnight at RT. 10% Na,CO3; solution is
added to the reaction mixture, the resulting mixture is
left stirring for 15 minutes and is extracted with
EtOAc, the organic phase is washed with water, with
saturated NaCl solution and dried over Na,S04, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with DCM and then
with a gradient of a DCM/MeOH mixture (99/1; v/v) to
(95/5; v/v). The product obtained is dissolved in DCM
and acidified to pH = 1 by addition of hydrochloric
ether, and the precipitate formed is spin-dried. 0.35 g
of the expected product is obtained.

'H NMR : & (ppm) : 0.8 to 2.3 :m : 22H ; 2.3 to 4.0 : m

~

13H ; 6.5 to 7.6 : m : 8H ; 8.5 : s : 1H.
EXAMPLE 22
3-[2-[4-(1-Carbamoyl-l-methylethyl)~1-
piperazinyl]ethyl]-3-(3,4-dimethylphenyl)-1-[2-(3, 5~
dichlorophenyl)acetyl]lpiperidine dihydrochloride, 1 H0.

(I), 2HCl:

X = HaNCO'C(CH:\)z'T’ ; R, =Cl Ar= ‘Q‘Mc

Me

(10%1& () - & 10%1& () -



10F: 910%& () - 3@10%M& () - 39610%& () - 3
4310%r&' () - F, 210%r&' () - &0GLO%I&' ()-"""""##"#, #bC 10@10% U& ()-F 10%
U& ()-f&L0% U& ()-#l 10% U& ()- 10m 10m 10m 9<10%& () -, #Y###H#+$b$aBbC

10F10% U&' () - @0% U& ()- 910% U&' ()-F10% U&' () - @10% U& () -! @bygwd@g()-
b$$$% KWEEDC 10F(MLO% U&' () - S&10% U&' ()-L$10% U&' ()-Y"10% U& ()- @ 910%
U& ()-L10% U& () - 9B&RC&{ &&&AEDC 101 4 8B U& ()-f210% U& ()- 0 10%
U& ()-F.s10% U& ()-@10% U& ()-,L*g 10% U& ()-& @q'''"'""' xnbC
10#1 10%Z& ()- 10 U 10
This compound is prepared according to the
procedure described in step D of Example 21, starting
with the compound obtained in step C of Example 21 and

the compound obtained in Preparation 3.2 (free base).
5 'Y NMR : & (ppm) : 1.4 ; 1s : 6H ; 2.2 : 2s : 6H ; 1.3

to 4.0 : m : 26H ; 7.0 to 8.0 : m : 6H.



U 10 Us<10% U& ()-Y:10% U& ()- y8L10% U& ()- 610% U& ()-''a())**}\:nbC
10! L3"109& ()- L3"109& ()- "109&Z& ()- 3!
"109&' ()-3!"10%J& ()-3, 109Z& ()-**+, 9-:-;-<-1-zI "PL #F10%B& ()- 10 10
10 'Q F(F'10% & ()-'} F(F'109%22& ()-!F(F"10%83& () - 30 July 2003
L3"109@27& ()-1-L----%][,.dEAPL  #F109&1098& () - 1098& () -,
410988 () -, GIHER (4 71@lovBs ()-109B& ()-[..../*/ 4/ dEAPL  #F10%40%B& () - f
1098B& () -s109B& ()- &109B& ()- z109B& ()-' 1098& () -4/ m /// OMa? P1
#F1 " *109BB& () - S! V* 109BB& () - S@ 10%& () - YA0YB& () - #109B& () -! 109B& () - MDOOO
IN1111dE:/ 10B 10B; MLOYBE () - &9109B& ()- 7z
1098B& () -5109B& () - 33109B& ()- 0@L0YB& ()-11111292p2xY:/ 10B10% U& ()- GLO%
U& ()-MLO% U& ()-10% U& ()-f10% U& ()-$10% U& () -

CLAIMS

1. Compound of formula:

Rl

—~
ool
Ar 0 R,

in which:
5 - X re R,-ﬁ:; RZ-E; ;
presents a group a group

- Ar represents a phenyl monosubstituted or
disubstituted with a halocgen atom; a (C;-Cs3)alkyl;
- R; represents a chlorine atom, a bromine atom, a
(C;~Cs)alkyl or a trifluoromethyl;

10 - R; represents a group -CR3iR;CONRsRs;
- R3 and Ry represent the same radical chosen from a
methyl, an ethyl, an n-propyl or an n-butyl;
- or alternatively Rz and Ry, together with the carbon
atom to which they are attached, constitute a

15 (C3—C¢)cycloalkyl;
- Rs and R¢ each independently represent a hydrogen; a
(C;—-C3)alkyl;
- or alternatively Rs and Rg, together with the nitrogen
atom to which they are attached, constitute a

20 heterocyclic radical chosen from l-azetidinyl,
l-pyrrolidinyl, l-piperidyl, 4-morpholinyl,

4-thiomorpholinyl or perhydro-l-azepinyl;



10Bp2223QB33dE; /  10BS nml0% U& ()-, 10% U& ()-10% U& ()- 10% U& () - 10%
()-110% U& ()-3324CG4" 444dE: /| 10B*10% U& ()-,' 10% U& ()- Os$m 10%
(

LJ&I
U& ()-3"10% U& ()- 10% U& ()- &GL0% U& () - 444+5 5uS5dE;/ 10B 610%
lﬂl

U& ()-55555555+6bC 10B10% U& ()- s10%8 U& ()-f10% U8 () - #F10%
10 U 10 Uy810% U& ()-+6 666778dEbC

and the salts thereof with inorganic or organic acids,
and the solvates and/or hydrates thereof.
2. Compound according to Claim 1, in which
Ar represents a 3,4-dichlorophenyl or a 3,4-
5 dimethylphenyl.
3. Compound according to Claim 1, in which
the substituents R; represent a chlorine atom, a methyl,

an ethyl or a trifluoromethyl.

4. Compound according to Claim 1, in which X
R-NC .
10 represents a group in which R; represents a group
-CR3R4CONRsR;.
5. Compound according to Claim 4, in which

Rz and R; each represent a methyl or, together with the
carbon atom to which they are attached, constitute a

15 cyclohexyl.

6. Compcund according to Claim 1, in which X

represents a group Ih'Eﬁ in which R; represents a group
-CR3R4CONRsRg.
7. Compound according to Claim 6, in which
20 Rz and Ry each represent a methyl or, together with the
carbon atom to which they are attached, constitute a
cyclohexyl or a cyclopropyl.
8. Compound according to Claim 4 or Claim 6,

1n which Rs and Re¢ each represent hydrogen or a methyl.

()-Y4y10% U& () -, 210% U& () - Of 10% U& () -.310% U& () -, 10% 30&)‘{%(303 0 b



10BL 10% U& ()-fFM 10% U& () -, mL0% U& () - &910% U& () - 3GL0% U& () - 10%
U& () - 8809i 9~999bCbC 10BY.' 110% U& ()-Z OY.' 110% & () - ZS, 10% U& () - L*10%

U ()- F( 10% UG () - S@RY10% UE ()-9:: T:|::::1dYNC 108 10 U 10 U 10 U<10%
Usi ()< 10% L& () 810% U ()-610% U () 3100 UG () - ' S, aBiNGy 2003
10BY10%8& ()- @0%B&' ()-! D, , 109BB& () -, 1098’ ()-y 10%8& ()-8I 108 i 2903,

;& _<<dEYNC 10B

3109B&' ()-109B& ()-109B& ()-s109B& ()-!109B& () - &10YB&' () - <<=>=w===dEYNC
10B, , mO%B&' ()-*109B& ()-(109B& () - &10YB& () -$YL09B&' ()-S"& 109B& () - ==) >Z>
>>>dEYNC 10B9 10%B& ()-7109B& ()-F

5109B& ()-2109B& () - 020YB&COmpoLIMB& qOord in P/ 2 hadry ?Ph o £

10B, 10% & ()-@Q10% & ()-y 10% & ()-#Y10% & () -

formula:
R CH g, R,
., K 4 C
RS\NC(;\C/I: NCHzCHz- ﬁz N-C CH:‘Q
R 6/ \ I
Cl
a
in which:

- R'; represents a chlorine atom, a methyl, an ethyl or a
5 trifluoromethyl;

- R'3 and R’y each represent a methyl or alternatively,
together with the carbon atom to which they are
attached, constitute a cyclohexyl;
- R’s and R's each represent hydrogen or a methyl;

10 and the salts thereof with inorganic or organic acids,
and the solvates and/or hydrates thereof.

10. Compound according to Claim 1, of

formula:
l R,3 f' CH1CH7‘
Rl \ C
_Nco-C N-CH,-CH,-C., N- -CH, a
R’
O
Cl
Cl
in which:
15 - R’} represents a chlorine atom, a methyl, an ethyl or a

trifluoromethyl;



10B 10B 10B; 109B& ()- ???@@ad@EbC 10BL10% & ()-3

10% & () -

,10% & () -9&Z10% & () -310% & () -, 10% & () - GABAZAAAIELC

10BL$10% & ()-F'10% & ()-, @10% & ()-9 10% & ()-yF10% & () -

@.0% & () - AABBVBBBbCHC 10B2 1 10% & ()-0 10% & ()--10% & () -
| (g10% & () - S@10% & () - BBB CCC CCCbC 10B109B& () - $1 109B& () -
10/ 8210% & ()-610% & ()-410% & () - CUCCEZC, DIEbC  10BNLOYBE () - &&z 109B& () -

109B&' () -, 109B& ()-, 109B& () -, mMO¥B& () -, DeDDDEEEZEdELC 10B,

U e,

1098& ()-91098& ()-y3 1098B& () -, 1098B& () - &L0YB& () -
1098& () - zEEEE. FcFKFAEDC  10B@ 1098& () - 9* g109B& () - 3(109B& () - S, &
109B& () - 9$10VB&A ) - B'| £80B&rEprkEEEG Gr GEIENC okOBfI8E09BE i(Ye 16,

109B& () - FA1098B& () - @1098& () -, 90G' 1098& ()-1 . 109B& ()- GGHHHH Hf HHb@
10B! t!10%dgddy -olONdtBRE (3a#¥d0%E&n( fo WBBchOBhey are
10B" <S1098& () - Y: Z109B& () - H. | | JKLHLZ[ <b@ 10Bf 2mLO%| & () -

"109% | & (3tfach é@gﬂ¢£h£&1tﬁi&JéO&Qtﬂb&e%Xi or cyclopropyl;
t!110%R& () -HLL_M MaMoMOM MV S4

10

20

25

- R’s and R’s each represent hydrogen or a methyl;
and the salts thereof with inorganic or organic acids,
and the solvates and/or hydrates thereof.

11. Compound according to any one of Claims 1
to 10, of formula (I), (I'' or (I"), in optically pure
form.

12. 3-[{2-[4-(l-Carbamoyl-l-methylethyl) -
l-piperidyl]ethyl]}-3-(3,4-dichlorophenyl)-1-[2-(3,5-
dimethylphenyl)acetyl]lpiperidine, (-) isomer, the salts
thereof and the solvates and/or hydrates therecft.

13. 3-[2-[4-(1-N,N-dimethylcarbamoyl-
l-methylethyl)-1l-piperidyl]ethyl]-3-(3,4~-dichloro-
phenyl)-1-[2-(3,5-dimethylphenyl)acetyl]lpiperidine, (-)
isomer, the salts thereof and the solvates and/or
hydrates thereof.

14. 3-[2-[4-(1-Carbamoyl~l-methylethyl)-
l-piperidyllethyl]-3-(3,4-dichlorophenyl)-1-{2-(3,5~
diethylphenyl)acetyl]piperidine, (-) isomer, the salts
thereof and the solvates and/or hydrates thereof.

15. 3-[2-[4-(1-Carbamoyl-l-methylethyl)-
l-piperidyllethyl]-3-(3,4-dichlorophenyl)-1-[2-[3,5-
bis(trifluoromethyl)phenyllacetyllpiperidine,

(+) isomer, the salts thereof and the solvates and/or

"109%4& ()-!}



10, 10% U& ()-y 10% U& ()-$1 10% U& ()- 1077 1077 1077!Q
V4G 109%778&' ()-! v4G 10%&' ()- MVNONNNNDEr S4 10, 107, : 10% U& ()-, 10% U& ()-&
10% U& ()- 10% U& ()-10% U& () - Z10% U& () - NNOO OXOOJEr S4 10, 10$S10%

U8 ()-!810% U8 ()-10% U& () - S10% U& ()-Y10% U& ()-910% U8 ()30 July 2003
OO00P?PqPaBr S4 10,3:10%U&'()-!I\If,lO%%()-zf,lO%&'()-z*lO%U&'()-,'10%
U& () - &10% U& () - gPPPQ=>Q?Q@MXmbC 16, #Y10% & ()- 10 U 10 U 10 U, ; 10%
U& ()-&910% U& ()- 7 10%

hydrates thereof.

16. Process for preparing the compounds of
formula (I) according to Claim 1, the salts thereof and
the solvates and/or hydrates thereof, characterized in

5 that:

la) a compound of formula:

E-0-CH,CH, —CNH -

Ar

in which Ar is as defined for a compound of formula (I)
in Claim 1 and E represents hydrogen or an O-protecting

10 group, is treated with a functional derivative of an

. R,
HO-CO-CH;Q (m)
R,

inm which R. is as defined for a compound c¢f formula (I)

acid of formula:

in Claim 1, to give a compound of formula:

R,
E-0-CH,CH, mco-ag«@ v ;
AT R,

2a) optionally, when E represents a protecting group,
15 it is removed by the action of an acid or a base, to

give the alcohol of formula:



U& ()-5310% U&' () - MOPQQQQ+RF RAENHC

10, LL! 10% & ()- @10% & ()-S, 10% & ()-S&I0% & ()-S 10% & ()- 10% & ()-fRRR
S$>SzSSAEmbC 10, " 10% & ()-Y

"10% & ()-S10% & ()-L10% & ()-, F10% & () - @10% & ()- SSTVITT BdHolyQ003

10, L*109B&' ()-Y( 10% & ()-yS& 10% & ()- $10% & ()-Y'10% & ()-S 10% & () -
UAUs U} UUUVAENbC 94

10, : GIO% & () -y810% & ()-s610% & ()-1410% & ()- @2Y10% & ()-L*10% & () - V*V+
V, V-V: V=VKV} Vb@ 10, ! Z109%&' ()-zf 10% & ()-y10% & ()-$! 10% & ()- 10/ 10/

10/ <10% & () - } WWGW-WMEb@ 10,!L 10% & ()-F10% & ()- @0% & () -

910% & ()-310% & ()-Z10% & () - YXaXXXYdEb@

10, L' 10% & ()-Y¥d0% & () - S#10% &]() - SL! F" &]'L‘()-Flo%&'()-@0%&'()-Y:Yx
YYYY' ZdELb@ }% N-CO-CH, IV.E=H) ;

10,!" 310%&'()-I110%&'H‘) /1O & ()-L-mo ()-@F+H 10% & ()-S)10% & ()-'Z
Z7777777[ xnbC 10, ! #Y10% & ()** 10/ 10/ 10/y; % & ()-"910% & ()-F

| 710% & ()-1510% & () - [[[\/]]]}[<an 10 9%10% ()1 " 10%E0E& ()-

10 O~ L33 10MRC b AR e O & {dp 1 8 oz i 3k2F12a$100€ () 10
F(3"10% () 4 E(n%"l%o‘yc&/v& ® < @& 1Q%&ddred W¥RAESpound of
formula:
¥-80,-Cl (V)
5 in which Y represents a methyl, phenyl, tolyl or

trifluoromethyl group, to give a compound of formula:

Rl
Y-S0,-0-CH,CH, —G\r-co-c:}g-Q
Ar
R

4z) the compound of formula (VI) is reacted with a

compeound of formula:

X/——\NH (VID
\—/
in which X is as defined for a compound of formula (I)
10 in Claim 1;
5a) and, optionally, the compound thus obtained is
converted into one of the salts thereof with an
inorganic or organic acid.
17. Process for preparing the compounds of
15 formula (I) according to Claim 1, the salts thereof and
the solvates and/or hydrates thereof, characterized in

that:



$10%40%& ()- 109%& ()- 10%& ()-10%& ()- @O%& ()-S 109%&' ()-aab8b_bbbdErP1
$10%@ 109 () - @Y" 10%& () -1 310%& ()- @O0%& ()-10%& ()- "yl0%& ()-bbccc
cc C'P1
$10% 109&' ()-s!, 109%& ()-s, 10%& ()-s![ps$Ll0%& () - Ps$10%& () - Y33 Q0 2obscccc”c
&cSc} [ 9"P1

109%&' ()-s!,109%& ()-s(!,10%&' ()-s!, 10‘%’2‘ ()-s, 109 ()-s!, 109 ()-s5c6c8c9c:
c>c?cc?AP1
I #38!, 109 ()-s, 109%&' () - s, 10%&' ()-s, 109 ()-s#3%?cCcDcCGecKeleMe] @ P1
| /R’ /R’ 0 /R’ /R’
1# 10%& (0)- S#3$théoé%m ound o%/qgfo(x)musl 109&' ()-s,10%& ()-sMcNcCcVecWwXcach@ P
#1109 ()-s, 109 ()-s#3%!,10%& ()-s, 109& ()-s, 10%&' ()-sacbcccdcecfcgchcgd
-1,109%& ()-s,109%& ()-s, 109 ()-s, 109%& ( %3P, 109%&' ()-s, 10%& ()-shcickcl cnc
| c}cnri -1, 109%#3%! , 109&' ()-s, 109%&' ()-s, 10 -sl, 109 ()-s' #3%}ccccecccbE-1,1
0913, 109& ()- s#3$, 109&’ ()- SIE-08 @'I, BQUENE) -5, 10%&' () - scccecececch@ 1, 109!

, 109&' ()-s, 109%&' ()-s#3$!, 109%& () -s, 10% )-S, 10%&'(@ sccececececceew [ @, 10%
@#I 10% & () 10 10 10, 10%& ()-s#3$, 10% ()-s, 109 ()-scccccecegCi|[: 10%
@33B Cl0% & ()-- Cl0% & ()-- Cl0% & ()-- CL0% & ()-- @0%
& ()-ccccccmhkiclElBe &s( as- AELIAMes (o #33BMPLOMAE’ () -ForBhl% & 1)) - - Cl0%
& ()-- Cl0% & ()--cccccccdDO: Cl0% & ClO% & ()-- ClO% & ()-- Cl0%
& () --&#33BLCl10¥ & () - an€lB% &b esentec bycchigen ©F0%n&' q-protEkl%hr® () - -
Clo% & ()-- Cl0% & ()--#33B Cl0O% & ()--
5 group, 1is treated with a functional derivative of an

R,
Ho-co-crg‘Q
R,

in which R; is as defined for a compound of formula (I)

acid of formula:

10 in Claim 1, to give a compound of formula:

R,
E-O-CH,CH, N-CO-CH;Q
Ar
R,

optionally, when E represents a protecting group, it 1is
removed by the action of an acid or a base, to give the

alcohol of formula:

Rl
Ar
R,

2b) the compound cf formula (IV, E = H) thus obtained is

15

oxidized in order to prepare a compound of formula:



C10% & ()--ccccc dd <0: CLO#33B& CL0% & ()-- CL0% & ()--& CLl0% & ()-- C10%
& () - - #33Bdddd#d$dod” DO: CLO#3 CL0% & () - - &#33B Cl0% & ()-- CL0% & () - -
C10% & ()-- Cl0% & () - - %a&d' d, d- doded7dhH, : C10% & ()-- Cl0% & ()-- C10%

& ()--#33B CLO% & ()-- Cl0% & ()-- CL0% & () - - 7dGdHALATAWIZd 53 juy3&H CL0%
& ()-- ClO% & ()-- Cl0% & ()-- Cl0% & ()--#33B( CL0%

& () --zd[ d\ d*dadbdkddD, : Cl0% C10% & (96 - Cl0% & ()-- Cl0% & ()-- CL0%

& ()-- Cl0% & () - - #33Bkdl dodpdqdddhD, : C10% #33B Cl0% & ()-- Cl0% & () - -
C10% & ()-- C10% & () - - #33BdddddddddH, : C10% & ()-- C10% & () - - #33B C10%

& ()-- Cl0% & ()-- ClO% & ()-- Cl0% & () - - dddddddddH, : C10% & () - -

] .
H-C-CH, N-CO-CH;Q (Vi)
Ar
R,

3b) the compound of formula (VIII) is reacted with a

compound of formula:

X(_—XNH
; (V1)
in which X is as defined for a compound of formula (I)
5 in Claim 1, in the presence of an acid, followed by
reduction of the intermediate iminium salt formed by
means cf a reducing agent:;
4b) and, optionally, the compound thus obtained 1is
converted into one of the salts thereof With an
10 inorganic or organic acid.
18. Stereospecific process for preparing the
compounds of formula (I) according to Claim 1 having the
(S) configuration, the salts thereof and the solvates

and/or hydrates thereof, characterized in that:

15 1d) the (S) isomer of a compound of formula:

(/A\j

HO-CH,-CH 1) _NH  (U*, E=)
As

in which Ar is as defined for a compound of formula (I)

in Claim 1, is treated with a functional derivative of

the acid of formula:



C10% & ()-- Cl0% & ()-- Cl0% & ()--#33B CL0% & ()-- C10% & () - - dddddddd@ :
C10% &#33B C10% & ()-- Cl0% & ()-- Cl0% & ()-- C10% & () - - #33BdddddddddH, :
C10% & ()-- Cl0% & ()--#33B CL0% & ()-- Cl0% & ()-- Cl0% & ()-- Cl0%

& ()--dddddddddH, : C10% & ()-- CL0% & ()-- CL0% & ()-- C10% &pn(jlyy #6538 C10%
& ()-- CLO% & ()--dddddddl H : CLO% & ()-- #338 C10% & ()-- C10% &"()-- CLO%
& ()-- Cl0% & ()- - #33BddddeeeecG+: CLOH'& ()--- CLO% & ()--#33B- CL0%

& ()-- Cl0% & ()-- Cl0% & ()-- Cl0% & ()--e eeeeeecG+ Cl0% & ()--- CLO%

& ()-- Cl0% & ()-- Cl0% & ()--#33B CL0% & ()-- Cl0% & () - - eeee( e) e* ecG+:
C10% & ()--- Cl0% & ()-- Cl0% & ()--

Rl
HO-CO-CH, (1D
Rl
in which R; is as defined for a compound of formula (I)

in Claim 1, to give a compound of formula:

R,
HO'%'%’@'CO-C}I}‘Q (IV*, E=H> .
A R,

2d) the compound of formula (IV*) is oxidized to give a

compound of formula:

ﬁ R,
H-C-CHZ—@.CO-C}{?Q (VHI*) :
Ar
R,

5 3d) the compound of formula (VIII*) is reacted with a
compound of formula:

X NH
\ ’ (VII)Y

in which X is as defined for a compound of formula (I)

in Claim 1, in the presence of an acid, followed by

reduction of the intermediate iminium salt formed by
10 means of a reducing agent;

4d) and, optionally, the compound thus obtained is

converted into one of the salts thereof with an

inorganic or organic acid.



C10% & ()-- CL0% & ()--#33B CL0% & () - - *e+e. e/ e0e>e?ed@: C10% &#33B C10%
& ()-- Cl0% & ()-- Cl0% & ()-- Cl0% & () - - #33B?eEeOCeReSeTeUeVedH, : C10%

& ()-- Cl0% & ()--#33B Cl0% & ()-- Cl0% & ()-- Cl0% & ()-- Cl0%
& ()--VeWwere_ebecedeuehL,: Cl0% & ()-- Cl0% & ()-- Cl0% & () 36 JA Q203
& ()--#33B Cl0% & ()-- Cl0% & ()--ueve| eeeee <,: ClLO#33B& Cl0% & ()-- Cl0%
& ()-- Cl0% & ()-- Cl0% & ()--#33Beeeeédeehl,: Cl0% & ()-- Cl0% & ()--#33B
Cl0% & ()-- Cl0% & ()-- Cl0% & ()-- Cl0% & ()--eeeeeeedD,: Cl0% Cl0%
& ()-- ClO% & ()-- Cl0% & ()--#33B Cl0% & ()-- Cl0% & () --eeeeeeegG : Cl0%
Cl0% & ()-- Cl0% & ()-- Cl0% & ()--- Cl0% & ()--#33B
19. Process for preparing the compounds of

formula (I) according to Claim 1, the salts thereof and

the solvates and/or hydrates thereof, characterized in

that:

5 a compound of formula:

R,
Y-so,-o-czgcnz—C ~CC>CH;Q VD) ;
Ar
R,

in which:
- Ar represents a phenyl monosubstituted or
disubstituted with a halogen atom; a (C;-Ci)alkyl;
- Y represents a methyl, phenyl, tolyl or

10 trifluoromethyl group:;
- R; represents a chlorine atom, a bromine atom, a
(Ci-C3)alkyl or a trifluoromethyl;

is reacted with a compound of formula:

7\
X NH (VI
_/

in which X is as defined for a compound of formula (I)
15 in Claim 1, and, optionally, the compound thus obtained
is converted into one of the salts thereof with an
inorganic or organic acid.
20. Process for preparing the compounds of
formula (I) according te Claim 1, the salts thereof and
20 the solvates and/or hydrates thereof, characterized in

that:



Cl0% & () --eeeeeeed@: Cl0%t33B) Cl0% & ()-- Cl0O% & ()-- Cl0% & ()-- Cl0%
& ()--#33Beeeeeee D, : Cl0%t Cl0% & ()--#33B Cl0% & ()-- Cl0% & ()-- Cl0%
& ()-- Cl0% & ()--eefff fff fi\OB CLO0%#10 010 10 Cl0% & ()--#33B CL0%

& ()-- ClO% & ()-- Cl0O% & ()-- fff<fufff|[:\0B ClL 910%#& ()- 3pQSdos- & ~
106 & ()- Nn° 109 [& ()- f10%t& ()-( #9‘ 0%t& ()-fg)gTgggg|[:\ OB

109%#& () - :10%#t& ()-& 10%#& ()- 10%&"( 109%#& () -

F10%t& ()-gg*h_hhhh|[:\ 0B Cl1 , G 10%#& () * 10%#& ()-& (109%#& () -

&10%8#& ()- | $10%t& ()-( @10%t& ()-h i>ioiiii|[:\0B C1 3 910%¢t& () -
710%#& ()-& 4 10%#& () - 2&10%#& ()- 0109%#& ()-( F

o

. 10%&' () -i FIFi $PmPRPDFv8£ fowrRle- MOow& ()- f10%t& ()-

#FlO%#&'() 10#10#10#( 10@#&f()-~jjijkSk K|[:vU4 &10%#& ()- 3f 10%t& () -
10%#& () - 109%& () - 10%# %#&'()-~kkkIAlu |[:vU4 9$10%t& () -
3"109%#& ()- | , 109%#& () &lOW
,10%#&f()-IIInKn1nn1[:¥ﬂ%L ! & (
& 10%#&' () - 3(T10%t& ()- c?%&. 51g%ﬁ L<10?&&f()
Y: 10%#& () - S810%t& ()- L6@O%AE () - 3 F410%78
@S10%#& () - nnnnnn. of obA410# F10%#& () - MLO%& 1}: 10%#& ()- S 10%#& () -
#10%#& () - 10#10#f0u00Eprp@9|[ AA10# , 310% & () - 10%v M g) @O%t&' () -
GLO% & ()- ¥ which Ar and are as defined for a compound o

formula (I) in Claim 1, is reacted with a compound of

formula:

/—'\NH
R A
5 in which X is as defined for a compound of formula (I)
in Claim 1, in the presence of an acid, followed by
reduction of the intermediate iminium salt formed by
means of a reducing agent, and, optionally, the compound
tﬁus obtained is convérted iﬁto one of the salts thereof
10 with an irorganic or organic acid.

21. Stereospecific process for preparing the
compounds of formula (I) according to Claim 1, having
the (8) configuration, the salts thereof and the
solvates and/or hydrates thereof, characterized in that:

15 the compound of formula:

H-C- cm—@ co CH;Q (VIIT*)

in which Ar and R; are as defined for a compound of

formula (I) in Claim 1, 1is reacted with a compound of



10%:& ()- 10%t& ()-%g4qnuqqq r|[: A410# . &10%& () - , &10%& () -

*MLO%HE ()- (S10% & ()- , @& 109%#& ()- L$10%#& ()- rEr}rrrrs s|[:-410# ;
1098 ()- 910%t& ()- Y7109%& ()- f5YL0%& ()- L310%& ()- 09! 10%& ()-
s!'s"sU825Ns\ si ShA4L0#  &L0%H #&' ()- &10%4& ()- 0&L0%H& ()- 30 July 2003

| 9% 10%t904:& () - 10%t984& () - 10#10#i sssstt't|Z8A410# F 109& ()-MF

109%6) 6j & ()-MF  10%#& ()-MF  10%=#80¢)-M F 10%986%& ()-M F

109 rv& ()-Mt=tUtjtttt|ZOA410#! s#1099%M& ()-"! Fs#10% " & ()-"

=s#109%#& ()-" s#1096, 6& ()-" . s#10%& ()-" J F 10%& ()-MtI ul uuuuzY8A410#
S#H10% ! & ()-"" S#109BUB& ()-"  s#10% !t& ()-"- | 0s#10% & ()-"-

*SH10YEH#E ( Formu$Xs#10% ! U'[1 U'& () - " u$vl vpvvvv| Z8A410#! s#10%

L& ()-"1?s#10%e& ()-" SHLIO0U! <& ()-" sH#HL09!IA& ()-" Os#109% & ()-" s#109%:t
#& ()-"vvvvvvvvSwU410 310%#& ()- 10%#& ()-' @LO%H& () -

#Y109%& ()-10! 10! 10! s#10% & ()-"Aw ‘[‘ﬁxmm C10%8& ()- 10%& () -
L1098 ()- &s109%t&' ()- 10%t& ()- %0%&VH) - xxxy| [: vU410 ' 109%¢& ()-
VL0%E ()- #FL0& ()- !!109%&& ()- 0048 ()- 10%& ()-y9yqyyyzLz|[: vU410
Y3109%#& () - h1FAYEE &) 15/ AQ%& rlihed FEQY&E Lhp st (dsrmula (1)

) 310%#&" ()-Lz272{1{{1{] obUA10 #YL0%& ()- L0#10#10# F. 10%& {J= 910%& () -

F710%#& ()-:51 (Y- {L ; W 1096 (9 s Ut& () -
S10%#&' () - bﬁog/ﬁ'&? ) L; 3%010:/4%%: F y £ ngggggég&,a& 5 %{‘gﬁ ﬁﬁlﬁ}%%&‘ﬁlo s
10%#& () - S 10%4& ( R C)ime gl QUBE ()~ .1 1O0%EE ()
S10%a {)- P (LT DIuTo" SO iBseRnly. ¢ Tovhe 0" yEToREY) -
T$10%& () - LM 10%& () - UE&. (V=7 | 1 l; 10%#&' () - 10#10#10#
| 810%¢&"( ) m%%%.%og% %)? e%‘&g{%&a%?EQs%g%&BF;%}ég’[é?&B’(mf&% éfé%?&“(j) ;
Lt A Gl P ey B e
@10%t& () -+ - bUA. 01098& () - 1096t& (),- ,10%t& ()- | L*Z10%¢& () -
YF( - 109t& (‘5&%11030122%‘?31{9 el %%Lﬁiga%fio%@()- 10#10#10# FO9NMLO%& () -
| 6- 10%#& () - 34Y10%#& ) - 32f 1096& ()-2t][:bUALI0 L@L10W & ()- 310% & ()-
,10% & () - &&10% & (52-2(1 g‘i’b%%f‘ )5% 6@%’&“??: | vU410 @%%#&' ()- 1098 ()-
#F10%#t& () - 10%t& ()-10"10"10" 10% & ()-16¢|[:vW410 F10%#&' () - 3
310%#& ()- @O%t& () - I10@8#&f()7r—1@09$ & ()- 109%#& ()-FY [:vU410
&010%#& () - Y3.10%#& ()- Y* 10%#%‘ ()-NH 10%@&'1)()- &10%#t& ()- '10%s7#s& () -
d| obU410 #10%t& () - 10#10#10# FY: N0W& () - S810%#& ()- FL610%#& () -
(] @M 10%#& ()-" G| [:bU410 " 10%#& () - #sylO0%#t& ()- Osyl0% & ()- FLlO0%t& () -
10%#&'()-,?ﬂyﬁﬂ@qwi;A|[:bU410 S$10%#& ()- " 10%#& ()- y 109%#& () -
s109%#& ()- | 109%#& ()- f1094#& ()-SIk|[:bU410 .10% ()- 0.10% & () -
|y, GLO%#&' () - s*s10%#& ()- |1 (10%#& ()5 y& 10%#& () - ktA{ ZM@B1010#10#10#
F<109%:& ()- :3"10%t& ()- F810%t& ()-!RyOU0NS ()- . 10%&E ¢)-J||[: MaB1010
38109580 () - ELOFEEERN LG GUER QIR OF ' 10988 ( F- ITOWBE' () -~
#109%8& () -@|[: M@1010 YMLO%B& ()- f1l0%& ()- L&LOWB&E ()- F

- R» represents a group -CRiR4CONRsRj;;

- R3 and Ry represent the same radical chosen from a

methyl, an ethyl, an n-propyl or an n-butyl;

- or R3 and R4, together with the carbon atom to which

15 they are attached, constitute a (C3-C¢)cycloalkyl;

- Rs and Rg each independently represent a hydrogen; a

(C;—C3) alkyl;

- or alternatively Rs and Rg, together with the nitrogen

atom to which they are attached, constitute a

20 heterocyclic radical chosen from l-azetidinyl,

l-pyrrolidinyl, 1l-piperidyl, 4-morpholinyl,



Y1098& ()- S 10%& ()- Lf 109%& ()-Jp|[: M@1010 YY(10%& ()- f&LOYB& () -

s$ 10%8& ()- |1"10%& ()- |f 10%& ()- "f109%& ()-"K|[: M@1010

FI 4510%8&' ()- Ff2° 1098& ()- s0109%8& ()- |.109& ()- Fy, s1098& () -

Y *10%& ()-J{| obU410 #Y10%t& ()-10$10$10$ Ys<109%B& ()- : 10%%% ()v2003

38@L0%& ()- 610%& ()-9px|[:bU410 &LOWUHE ()- 10%t& () - 310()/#&"‘“%‘3-

10%#& () - s10%t& ()- , 10%t& ()-xRc|[:bBU410 ! 10%& ()- , 10%#& () -

10%#& ()- 10%t& ()- Y3 10% & ()- ,yl0%& ()-cv( |[:bU4l0 610%t& ()-

AL10%4& ()- .glO%& ()- +10%& ()- $10%& ()-  $10%& ()- " }~vT310 |

109%#& ()-11 , 10%CC& () - S10%t& () - f#F10%& ().- 10#10#10#

l 810%$¢)&' ()4*%}?1?‘9%116&1?% %E%') Pflﬁ’%‘y@fw 82'(5%2)%”\“-3’1 4& ()- fFLO%& ()-

L10%t& ()- F310%t& ()-CR| [i: vT310 /10%t& ()- -10%& ()- '910%t& ()-3

FOA0%t& ()-21¢ 1006 8523 LS 105F2RE( Y16 L PIIBTOF PL RI%A Y9 -2 F S 10%+& () -

7110%#& ()-  5&10%t& ()- 3f 10%t&' () - 1y 10%:& ()-tuvbA310#  10%t& ()- ,

10% & () - 10%t& ()- S10%RhEYIageIbiLa’l( FOTGRECAMAT [CORPITHE A0BEE' () -

"109%#& ()- , G 109%& ()- 10%#& ()- 10%t& ()- GLO%& ()- 2w [: A310#

3910%t& () -2@Br 3D YD HEP LS @ | TOTDOBRI( RECPLIAMELTE) aNY. o1@YeE ()- Y

8&109%4& g) -+, -, >t 5210 f&I0% #} & ()-& #| 10% #} & () - &LO#10#10#- | ; 10%#& () - -

| 910%#&5() -Cla @ oboed ) - @R{0e Spfotheophayrracputically

|~ 10% #} & ()-4!1 10%& ()-4 -10%# & ()- z10%# & ()- T Fy 10%

& () - SNE{dqcars2inle saAhYs #) €0 1yate3094 8y ar ( hydrates0%h#k&of).-

@A0% #} & ()- z10%/"}& ()- z10%#}& ()-{1lh}~|[:-210}#} :10%#}& ()-

OMLO% #} & () - 7109% #)B () -Pioah@A0sRi ¢3l forpes#E&oh) according to

-S109%4 #1 & () - ~bA210}#} 10%t& ()- DPy  10%3 x& ()-f y 10% & ()-f

@QO0%t& () - HHIWH& 1) -0} IO AF 1 ZOAR1ID} #d POA0YRE o& &rt&e 10%ANV& () -

@O0%t& ()- 9F10%#& ()- 910%#& ()- @ 10%+& ()-2f|[: A210}#} 310%t& () -

| 19109%#& ( prilnci@omes’ (Dn Wt 08B {Je Z£ SA0YEBA (YhicA OVHE' &re788: GIvU410

S10%t&' ()- y#F10%:t& ()- 10#10#10# Y9z10%#&' ()- Y710%t& ()- Y5310%t& ()-Ju
[ vUA0 Prio%igle) -i-s @096t& {0k 10D € )one LORMSENEyeuOYEOHE () - 3

S1094& ()- (27| [:vU410 "10%t& ()- -10%t& ()- 10%#& ()- MLO%#& () -

10%#& () - £kQ%&'ef)--. U [:vU410 2 10%t& ()- 0! 10%t& ()- F+910%& ()-m

(MLO%#&' () - & 10%t& ()- $ 10%#& ()- F~| [ NAMA1010#10#10# | =10%#& () -

;1 1098& () - 910%t& (p5. GREDWR A )comddd & ddoiife NG 1010 d086SE () -

10%t& ()- O P 10%& ()-@ 10%t& ()- , 10%t& ()- #Y10%#& ()-irv|[: NA41010

) MLO%#& () €118 & (o U518 & f({ JoneS dlf0%se (Dha ARIE& dar1y
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