1 4- ARYLMORPHOLI N- 3- ONE DERI VATI VES, PREPARATI ON AND
THERAPEUTI C USE THEREOF The present invention relates
to novel 4-aryl norpholin-3-one derivatives, to their
preparation 5 and to their therapeutic application.
The conpounds according to the present invention show
high affinity for the human néurokinin A receptors
NK2. Neurokinin A (NKA) is part of a group of 10

neur opept.i des known as tachykinins or neurgkinins

whi ch iHidRITECRRA NG P SRR R olE TH AT TON
NKB) . The bi ol ogj f inip A and of
the 0fher . tachy Rl RECarEoHREr aP oA BCRRBRI 1o

receptors ofTﬁ%_e%résaéplé Yi Qe O I?ixné%t?é)émic?drwel K2

t ransmenbr ane omal n” 15" receptors known as

PRSIV U0 g R g M P

receptors

5 I @SREGLd Bl v SURSEANGS: - asb PeM ORI N B
(PennefatherlJ.N. et al.%cLife Sci., 2004, 74,

1445-1463) .TH&dmsdddi Aod@ERMPr o e a5 10 vty
wi dely 20 expressed in the peripheral nervous system

whiatveerithieyn dhesly siiegH hef St wafdetyhofhefidrecisurokinin A
produced by neurokinin A especially, and in a
noredephidarsndN¥wanner, in the respiratory system
(bronchoconstriction; coughing, inflammation,
bronchi al hyyaigiindan & ER) DS §ago G a. gregmdet
Exp. Pharm, 2004, 164, 491-510;  Advenier C._ et al.
10 pgieunepgiyidep knaygy as gachgyiniigpe)r nejgrokinins,
astrqQintestipal system (infl tion, .
gwshlc includes substance P PSW ané‘ neurckinin B (NKB).
The biological effects of neurckinin A and of the other
tachykinins are mediated by specific receptors of the
family of protein-G-coupled transmembrane 7-domain
15 receptors known as NK;, NK; and NK;. The tachykinin
receptor NK; binds neurckinin A, while the receptors NK;
and NK; bind, respectively, substance P and neurokinin B
(Pennefather J.N. et al., Life Sci., 2004, 74,
1445-1463) . the tachykinin receptors NK, are very widely
20 expressed in the peripheral nervous system, where they
mediate the wide variety of effects produced by
neurokinin A, especially, and in a non-limiting manner,
in the respiratory system (bronchoconstriction,
coughing, inflammation, bronchial hyperactivity, etc.)

25 (Joos G.F., Handb. Exp. Pharm., 2004, 164, 491-510;

Advenier C. et al., Bur. Respir. J., 1997, 10,

1892-1906}, the gastrointestinal system (inflammation,
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2 infection, notility, pain, etc.) (Holzer P. Handb.
Exp. Pharm, 2004, 164, 511-55) and the urinary
system (vesical hyperactivity, inflammation,
infection, etc.) (Kiss S. et al., Neurosci. Lett.,
2001, 313, 57-60; 5 Warner F.J et al ., Eur. J.

Phar macol ., 2002, 438, 171- 1%7) The tachykinin
receptor NK2 is also expressed in the brain (Hagan

R.M_et al Pept 1993, 19; St
Rmfae%aon rl_*l?rtglulf et £ C DooBio LT Pya s, Bxo-
hsfg“f oIl Mo Y NEUTEC NI B0 LA
761 Qfg%alseﬂz o%a%épjivﬁlta coﬁnﬂw{a%é%{g’gﬁ%{ez&ol%q e )
Br g1, 55 21990, 26G)cc whor i1 o afes ¢ e

central effects of neuorz%nln A." 15 By way of exanpl’e,

NYBAQRUIS ExperddTent al Mat a g showthadob] 0ckigy, s,
tachykinin receptor 'NK2 with an antagoni st rray‘b_a

t neat-nemt) ofTHE |t cHARITESS Irdte o NIS- Akt al1HandRpbsrsed
Pharm , 2004, 219-244) and also of functional and
paimnfurde gasiiroi tHeesdr malM diesorader,s ROnslucPags: ., 1993,
irritable bowel syndronme (1BS) (Enonds-Alt, Handb

BxXs., Phdrom St200kher2 R.244t ladcci BAIr etd .alNgumrsci J,.

Phar macol ., 2004, 141, 1249-1263). Many patents or
pati&#t é&)l 2637 @< e Raridra d é’bnp(ﬂmcﬁsl thateugascl .
active on the tachyk| nin rec ﬁptors 25 Thus,

i AS&inat iI20F Btent2 SaFd i SREGPYY 062 Fd87 bncer ns

CO%%%%% %nPﬂ f%ﬂﬁyl%Q 985-996; Saffroy M. et al.,
Neuroscience, 2003, 116, 761-773) and the spinal column
(Yashpal K. et al., Brain Res., 1990, 506, 59-266),
where it mediates the central effects of neurckinin A.

By way of example, numercus experimental data
show that blocking the tachykinin receptor NK; with an
antagonist may be a treatment of major depression
(Emonds-Alt, Handb Exp. Pharm., 2004, 219-244) and also
of functional and painful gastrointestinal disorders
such as irritable bowel syndrome (IBS) (Emonds-Alt,
Handb Exp. Pharm., 2004, 219-244; Lecci A. et al., Br.
J. Pharmacol., 2004, 141, 1249-1263).

Many patents or patent applications describe
compounds that are active on the tachykinin receptors.

Thus, international patent application WO 96/23787

concerns compounds of formula:
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A (CH2)mi -CH2 NNT (A) Arl in which, especially: -
A may represent the divalent radical -OCHR-CO; -
Am m Arl and T have different values. 5 The
conmpounds (A) show affinity for the tachykinin
receptors NK1, NK2 or NK3 in general. Patent
application EP-A-O 776 893 concerns conpounds of
formula: Rb L NG~ NA-B-Ra (B) DE 10 in which,
especially: - D E nmay represgnt a dival ent radical
-OCH2-CH2-; - L, G E , and Rb have
different values. T onfo are agoni sts of
bot h the tachy@iﬁﬁ(&%éﬁ té?géN(K? and 5 15 Pat ent
application WO 00/ 34274 concerns cycl ohexyl pi peri di ne
derivatives that are ant @gpﬂi sts of both the
substance P receptors NK1 and the neurokinin A
receptaors NK2. Patent application WO 02/094821

cdic &S0 SRBeHALYYe derivatives that are

ant agoni sts of both the human tachykinin regeptors
NR2 AT EPISRC ot ST STt & AT e ai Toid o7
whi gh 4_ show very..strong.atfinity faor the human
neurdki Mim AL FocoBt BRECRRITARE=Rhi (RLAPE" ant agoni st s

The compounds (A) show affinity for the

tachykinin receptors NK;, NK; or NK; in general.
Patent application EP-A-0 776 893 concerns

compounds of formula:

/ » Rb
L N-G—I/\ N-ABR, (B)
L

in which, especially:
- D-E may represent a divalent radical -0-CH.-CH,-;
- L, G, E, A, B, R, and R, have different values.

The compounds (B) are antagonists of both the
tachykinin receptors NK; and NK;.

Patent application WO 00/34274 concerns
cyclohexylpiperidine derivatives that are antagonists
of both the substance P receptors NK; and the
neurokinin A receptors NK;.

Patent application WO 02/094821 concerns
morpheline derivatives that are antagonists of both the
human tachykinin receptors NK; and NK;.

Novel compounds have now been found, which



receptors. Furthernore, the conpounds according to the
5 present invention show good bi oavailability when
they are administered orally and cross the

bl ood-brain barrier. One subject of the present
invention is conpounds corresponding to fornula (1):
O-,CH2~0 CON-CH2-CHz C 4-RI R3 | CHz 10 in which: -
Ar represents a phenyl nono- or disubstituted with a

hal ogen atom - Rl represents a phenyl that is, . .
uRERES (et SF TSNS B ¥ (e PN TR (RSN A

one or two bsti.tuents i ndependentl.y, chosepn.from.
hAFGEROTR Mk APRCEDEHS APRyPOARECRIPES. BF) CAPKARTE -
R2 represents: a pyridyl; 20 a phenyl that is
uﬁﬁﬁ%ﬁﬁqqﬁEd or substituted once or twice with one

or two subst] L Shoddnd dentd r&%g%_ JAPMA to th
hal ogen ator?]utr;ﬁ% éle[]'cj:)@lquyl_, C%lﬁ( 1-?‘%5@0%’?, oa ©
5 i 0ol A § Y QURWARDSR HilddWanamainaxy Wt khey
a“benzyl that 1s unsubstituted or substituted on the
PReRY |z AGH Herldd G- MIHN LR HoddMrhe blood-brain
barrier.

One subject of the present invention is

compounds corresponding to formula (I):

CH. ~ O
R, | l O
N-CHACHC | AR
R, I 2
Ax
10
in which:
- Ar represents a phenyl mono- or disubstituted with a
halogen atom;
- R; represents a phenyl that is unsubstituted or
15 substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a {(Ci-Cslalkyl and a (Ci1-C4)alkoxy;
- R; represents:
e a pyridyl;
20 e a phenyl that is unsubstituted or substituted

once or twice with one or two substituents

independently chosen from a halogen atom, a
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5 substituents i ndependently chosen from a hal ogen
atom a (Cl-4) alkyl, a (Cl-C4) al koxy, a
trifluoromethyl group and a trifluoronethoxy group; -
R2 may al so represent: 10 a heterocyclic radica
chosen from azetidine, pyrrolidine, piperidine,

nmor phol i ne, thionorpholine and per hydr oazepi ne when
R3 represents a cyano or a group -CONR11R12; - R3

t h f 15 (1) d
atom (3 ?{"‘ >g%?a$ﬁafk§f’ [ cs)tbeotiy Al kghdrghye Ly

L Pl A S B, G0, (0
gg%)gA)E%#¥%Q§¥l R%E%%%%&9%%¥é§%ﬁa$%%§§§§g?ﬂteéﬂén
5123 c&g@cﬁ%ﬁ?@@@%? ?th ljc?)lﬂn (01 c4)

al kyl; gupstituents independently chosen from a halogen
atom, a (Ci1-Czlalkyl, a (C:-Cy)alkoxy, a
trifluoromethyl group and a trifluoromethoxy
group;
- R; may also represent:

¢ a heterocyclic radical chosen from azetidine,
pyrrolidine, piperidine, morpholine,
thiomorpholine and perhydroazepine when R;
represents a cyano or a group -CONRiiRi3;

- R3 represents a group chosen from:

(1) a hydrogen atom;

(2) (Ci-Cqlalkyl;

(3 (C1-Ci)alkylcarbonyl;

(4) cyano;

(5) - (CHz)q-OH;

(6) -(CHz)q-0-(C1-Cslalkyl;

(7) - (CHz) q-O-CO-Ry;

(8) - (CHz)q-0-CO-NH- (C1-C4)alkyl;

(9) - NRsRe;

(10) - (CHz)4q-NR;CORg;

(11) - (CHz)q-NR;COORs;

(12) - (CHz)q-NR7SOzR10;

(13) - (CH2)q~NR;CONR1iR12;
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5 (18) - CONRL1R12; (19) -CH2-COOH, (20) - CH2- COO-
(Cl-C4) alkyl: (21) -CH2- CONRLIRL2; (22)

- O CH2CH2OR15; 10 (23) - NR7TCOCORL6:  (24)
-CONR7-NR17R18; N (25) ~~ R19 S OR21 (26) O Nom N

NH2

- gis 0, 1 or 2; - RA represents a (Cl-C4)al kyl;

a (C3-C7)cycloal kyl that is - unsubstituted or
substituted with one or nore 15 nethyls; a phenyl; a

pyri

hydr
repr
phen

| - [R5 _and R6 each independently represent a
%éh 'gflé[ﬁ?’ég“a (Cl-C4)al kyl: R6 may al so

t (£3-C7) cycl oal kyl nethyl, a benzyl or a
3??Toraaﬁ &éﬁﬁlﬁgf'together with the nitrogen atom

to m@&gy tggﬁﬁzo are attached, constitute a

het erocycl & ¢

6sen from azeti dine, pyrrolidine,

pipngQbchoBDWQPE%JﬂHEkfﬂH onor phol i ne,

per hy

roazepi ne or piperazine that 7 is unsubstituted

or sybstitpbRd, jg,position 4 with a (CL-C4) alkyl; R
represents a hydrogen atomor a (Cl-C4)al kyl; R8
repr gsemnt sca, hyoswgen atom a (Cl-C4)al kyl; a

(20) ~CH,-COO- (C1-Cy)alkyl;
(21} -CH;-CONR11Ri3;

(22) -0O-CHzCHzOR;1s;

{(23) -NR4COCOR;i¢;

(24) —CONR7-NR17R13;

= [
R19/<_;)\NR20R21
7—0
; N{‘N/)\NH.? ;

g is 0, 1 or 2;

R; represents a (Ci-Ci)alkyl; a (C3-C;)cycloalkyl that
is unsubstituted or substituted with one or more
methyls; a phenyl; a pyridyl;

R and R¢ each independently represent a hydrogen
atom or a (C;-Cy)alkyl; Rs may also represent a
(C3-Cy)cycloalkylmethyl, a benzyl or a phenyl; or Rs
and R¢, tocgether with the nitrogen atom to which they
are attached, constitute a heterocycle chosen from
azetidine, pyrrolidine, piperidine, morpholine

thiomorpholine, perhydroazepine or piperazine that




5 vi
(C3-
subs
thie
t oge
4, -
and

or 3
is f
(C1-
subs
chos
trif
carb
(C1-
t hat
(C1-
or d
repr
al so
(C3-
a be
t he

cons

pyrr

nyl; a phenyl; a benzyl; a pyridyl; a
C, )cycloal kyl that is unsubstituted or
tituted with one or nore nethyls; a furyl; a

nyl; a pyrrolyl; an imdazolyl; or R and R8

ther represent a group -QpHQ)p-; 10 - pis 3 or
RO represents a (Cl-C4)al kyl or a phenyl; - or R7
RO together represent a group -(CH2)n-; - nis 2

;. - R10 t 1- C4) al l.: s hat.

60 UnREGE LEORer: £it SHORFORLORE o PhgtCioh WMBich &
|.s: h | that i bsti t ut ed

ﬁ?%g#é%ﬂgﬁgﬁbrp eny at is unsubstituted or

nore tines with a substituent

n i I 99 Glr ) kK, ) syl ;
&o?%ﬁ%%ﬁnggaghg ?E§%€€1a29§C1¥Cn)g$kof§? ay
%ﬁyk A é%ggzaw@fagéﬁbgwﬂn, 20(8,-c,)alkyl; a

)a %y?car onyl oxy, a cyano, a nitro, an am no
ViSiyl.e8 Phetiyhst il weadyii;t b pReiayltwa
Ci)gﬁkyls?%%hgqsaid subg?ﬁtuents bei ng identica
i (tf, et odyc ToRIKdy BnthA1 2 € aotsimstepandshtdy
esent a hydrogen or 25 a (Cl-C4)al kyl; R12 may
sugptdsentda witG3-o0e) oychmoalekylethyls; a furyl; a
C )cycloal kyl methyl, a hydroxyl, a (Cl-C4)alkoxy,
mnyilengrl ;a sppemyicl vdr &n R dardlR12, together with
nitrogen atomto which they are attached
ot B eandhBs cre@SENRT CIRREFSSRY oin FoME di HeH2) » 7
ol i di ne, piperidine, norpholine thionorpholine

10 and Feitdydr &3z &pi ne;
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R, represents a (C;-Cq)alkyl or a phenyl;

or R, and Rs together represent a group - (CH2) o~

nis 2 or 3;

Rio represents a (C;-C4)alkyl; an amino that ig free
or substituted with one or two (C;-Cs)alkyls; a
phenyl that is unsubstituted or substituted one or
more times with a substituent chosen from: a halogen
atom, a (Ci1-Cs)alkyl, a trifluoromethyl, a hydroxyl,
a (C,-C4)alkoxy, a carboxyl, a (C1-C4) alkoxycarbonyl,
a {(C;-Cs4)alkylcarbonyloxy, a cyano, a nitrc, an amino
that is free or substituted with one or two

(C,-C.) alkyls, the said substituents being identical
or different;

R;1 and Ris each independently represent a hydrogen or
a (C;-C4)alkyl; Rz may also represent a

(C3-C,) cycloalkyl, (C;-C;)cycloalkylmethyl, a

hydroxyl, a (Ci-Cs}alkoxy, a benzyl or a phenyl; or
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5 - or R7 and R12 together represent a group -(CH2) m;
mis 2 or 3; R13 and R14 each independently represent
a hydrogen atomor a (Cl-C4)al kyl; R14 nmay al so
represent a (C3-C,)cycloal kyl methyl or a benzyl; 10 -
R15 represents a hydrogen atgm a (Cl-C4)al kyl; a
fornyl; a (Cl-C4)aIkyIcarbon§I; R16 represents a
(Cl-4) al koxy; R17 and R18 each independently
represent a_hydrogen .  atom Qr (CL-CA) al kyl; 15 - ar,
al t fnatPdefy: REP %g‘flttq'bgtg'l%é}ltﬁ IrT iR OhitS ég"e]th
atomto which thg¥h4$e att ached congtitute

%

het eti'lb?:&c?]fsec et on‘?%’%?:‘o?‘ila‘? o Dot erefrrfe chpgen

(O P oot 1 05 | SREERETL AL B IV SL DOENBAOM Rhe ol ine
. | kyl ; R21

L PR o AL 0 na SO DA Gadba () B 1Y e e T

The SOMPOURES Qf E&Tw&%@r(fépmeﬁ@@r@]s@u@negc@;) mor e
asymmetric carbon atons. They may thus exi'st in 25

the forgn pfoenanti oners or di astereoi sonmers. These
enanti oners and di astereoi soners, and al so m xtures

therregf antinel Ydiatth riacpendandly esspriesemtpar thyefrdden

9 invention. The conpounds of fornula (1) may exi st

i n tdeom for e of Chaseslayloef Racimywaddisd aremsasent Such

addition salts formpart of the invention.
(C3-Cy) cycloalkylmethyl or a benzyl;

- R;; represents a hydrogen atom; a (C;-Czlalkyl; a
formyl; a (C;-C4)alkylcarbonyl;

- Rig represents a (C1-Cy)alkoxy;

- Ris and R;g each independently represent a hydrogen
atom or a (Ci1-Culalkyl;

- or alternatively Rj;; and Ris, together with the
nitrogen atom to which they are attached, constitute
a heterocycle chosen from pyrrolidine, piperidine
and morpholine;

- Riy represents a hydrogen atom or a (C;-Ci)alkyl;

- Ryp and R,; each independently represent a hydrogen
atom or a (Ci1-Ci)alkyl; Rp; may also represent a
formyl or a (Ci1-C4)alkylcarbonyl.

The compounds of formula (I) may comprise one
or more asymmetric carbon atoms. They may thus exist in
the form of enantiomers or diastereoisomers. These

enantiomers and diastereoisomers, and alsc mixtures

thereof, including racemic mixtures, form part of the
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5 These salts are advantageously prepared wth

phar maceutical ly acceptabl e acids, but the salts of

ot her acids that are useful for purifying or isolating
t he conpounds of forrmula (1) also formpart of the

i nvention. 10 The conpounds of forrmula (I) may al so
exist in the form of hydraté% or solvates, i.e. in
the form of associations or conbinations with one or
nore water nolecules or with a solvent. Such hydrates
ahBVeBFVY8fes also formpart of the invention. 15 The
term "hal ogen atont ne rom hl or.i ne.,

fluorine orTFSdFﬁ@PSP ags?%e?PEP gkéi?cﬂf§|ﬁﬁﬁﬁtn%gnghe
i br anched_ al kyl -r.adi cal f ot o
B B SRR LG el e

as a ne

i§8§5g5¥§rmfgg¥£’P;ZQHESQBVE%k3oﬁeC-buty| or

ter I'Ca e term " (Cl-C4)al koxy" neans a

linear or branghediakkaxy hadheahgebuan¢ beebaded with
carbon atons, such as a nethoxy, éthoxy, propoxy,

iﬁHQ&QH@éﬁtiEH&Q&yaccé?@ﬁb&@xﬁciaéq-butotheoéalts of
tert-butoxy radical. 25 The term " (C3-C7)cycl oal kyl "

mMBaRsraaeyaki ehadl kyk geedplofcd porifganbopratiemdating
such as a cyclopropyl, cyclobutyl, cyclopentyl,
cyhkobexpbuars16f Epciohlept(f) gisup foAmpgrthef the
compounds of fornula (1) that are subjects of the

i amgrttdepn.a first group of conpounds consists of the

conmpounds for which: ,
The compounds of formula (I) may also exist

in the form of hydrates or solvates, i.e. in the form
of associations or combinations with one or more water
molecules or with a solvent. Such hydrates and solvates
also form part of the invention.

The term “halogen atom” means a bromine,
chlorine, fluorine or iodine atom.

The term “(C;-C4)alkyl” means a linear or
branched alkyl radical of one to four carbon atoms,
such as a methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl or tert-butyl radical.

The term *“{C;-C,;)alkoxy” means a linear or
branched alkoxy radical of one to four carbon atoms,
such as a methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy or tert-butoxy radical.

The term “(C;-C;)cycloalkyl” means a cyclic
alkyl group of 3 to 7 carbon atcms, such as a

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or



5 - Ar represents a phenyl disubstituted with a

hal ogen atom - and/or Rl represents a phenyl that is
unsubstituted or substituted once or twice with a

hal ogen atom - and/or R2 represents: 10 a pyridyl;
a phenyl that is unsubstitutfg or substituted once or
twice with one or two substituents independently
chosen froma hal ogen atom a (Cl-C4)alkyl, a

al koxy, a trlfluoronethyl 15 group and a
t?Y?%A%?Bﬁe h3§ F'Broup; R2 nay al so represent a

neter o0ycl | Snf 801 £Fk, cGRBSGRALIBF) EPHLSLITE) it ave

A0GoREL Y AL PAZRL %ognt an ﬁfaeeeeéeeag éngBHBounds

and represent roup chosen

fEQHblsﬁg)of(E:ﬁ@)GOE’?ﬁlobﬂd@hES!i} gnisn0; (10) - (CH2)
g-NR7CORB 1n which qgis 0; (11) -(CH2)g-NR7000R9 in

5 Whi CRrOrésrBsentd8l phEMl1R1ZubsBStutBd7wib8, aRlalBién
and R12 being as defined for a conmpound of fornula

(1); atBmthe form of base or of acid-addition salt, and
also 11 in the formof hydrate or solvate. Anobng the
conpanddsroR; tieptaddrts gr opipeny et d oni sreyn deb siptieuoed
t he compounds of formula (1) for which:
or substituted once or twice with a halogen atom;
- and/or R; represents:
10 e a pyridyl;

e a phenyl that is unsubstituted or substituted
once or twice with one or two substituents
independently chosen from a halogen atom, a
(C1-CqYalkyl, a (C1-Cy)alkoxy, a triflucromethyl

15 group and a trifluoromethoxy group;

e R, may also represent a heterocyclic radical

chosen from azetidine, pyrrolidine, piperidine,

morpholine, thiomorpholine and perhydroazetidine

when R; represents a group -CONRiiRiz;

20 - and/or R; represents a group chosen from:
(5) -(CHz)q-CH in which g is 0;
(10) - (CHz)q-NR,CORg in which g is 0;
(11) - (CH;)q-NR,COORs in which g is 0;

(18) -CONii1Ri3;
25 - TRs, Rs, Re, Ri1 and R;; being as defined for a compound
of formula (I);

in the form of base or of acid-addition salt, and also
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5 - Ar represents a phenyl disubstituted with a

hal ogen atom - Rl represents a phenyl that is
unsubstituted or substituted once or twice with a
hal ogen atom - R2 represents: 10 a pyridyl; a

phenyl that is unsubstituted_once or twice wth one
or two substituents independéﬁtly chosen from a
hal ogen atom a (Cl-C4) alkyl, a (Cl-C4) al koxy, a

trifl uoranethyl grou and a tglfluoronethoxy 15 group;
Rﬁnnﬁﬁea¢§6mr€§r ¥eRETE A&t EPOdFEric radical chosen

f d di iLne,
tL?ghngLglhﬁg gngB%thV§E§£9§{E§r g!n% tt@%g%qgh e
t RI RI or
or B eHode PrOfReE(s) %laé)m%%ﬂfﬁd?s\mrf? R

%ﬁ (CH2) g- NR7COR8 i n whi ch is 0; (11) - (CH2)
FBO0RY” in which q is O (18) - CONRIIRL2 : 25 -

RZ Ry B B%%t%ng B%%nQQ'@Qsﬁ%é@ﬂﬂdﬂéﬁﬁﬁmﬂﬁa.halogen
conpoung F formula™(l); in the formof base or of
aci duadgi.tion salt, and also 12 in the form of
hydrate or solvate. Anong the | atter conpounds,
ment iRQNr&pyebentsadephénybethagpasndasabstocntikd 6F)
for which: - Ar represents a 3, 4-dichiorophenyl or a
substituted once or twice with a halogen atom;
- R, represents:
s a pyridyl;
¢ a phenyl that is unsubstituted once or twice with
one or two substituents independently chosen from
a halogen atom, a (C1-Cs)alkyl, a (C-Cslalkoxy, a
trifluoromethyl group and a trifliuoromethoxy
group;
¢ R, may also represent a heterocyclic radical
chogen from azetidine, pyrrolidine, piperidine,
morpholine, thiomorpholine and perhydroazetidine
when R; represents a group -CONRuiRja:
- R; represgents a group chosen from:
(5) - (CH:)4q-OH in which g is 0;
(10) - (CH,)4-NR,CORs in which g is 0;
(11) - (CHz)4-NR,COORs in which g is 0;
{18) -CONR11Ri3;
- Ry, Rg, Re, Ri: and Ry; being as defined for a compound

of formula (I);

in the form of base or of acid-addition salt, and also
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5 3, 4-difluorophenyl; - Rl represents a phenyl, a
4-chl orophenyl, a 4-fluorophenyl or a

3, 4-di fluorophenyl; - R2 represents: a 2-pyridyl; 10
a phenyl, a 4-chlorophenyl, a 3-fluorophenyl, a

4-f| uorophenyl, a 3, 4-difluorophenyl, a

3- net hyl phenyl, a 3,4-dineth§$phenyl, a

4- met hoxyphenyl, a 3-(trifluoromethyl)phenyl, a

ji :?F%:E§¥§ﬂ§ E%&é?gﬁgﬁéF?éogﬁaﬁgy al so represent a

1- pi I dyl ,wh -
“oON ore) & Bl che RaCFERr BelpPundsy BBt HE By oo

TRk o, B o e e A BB TR the
for mof -bgsecen.0f aagi d-addht boaprshla gadaalso 13 1n

the form rate or sol vate. ng the conpounds of
formyl a-§hF1tBabpReRy1SUD] ects of the invention,

mention may be nmade "especially of the follow ng
ConpRUNglSpresents a phenyl, a 4-chlorophenyl, a
4-fluorophenyl or a 3,4-difluorophenyl;
- R; represents:
e a 2-pyridyl;
¢ a phenyl, a 4-chlorophenyl, a 3-fluorophenyl, a
4-fluorophenyl, a 3,4-difluorcphenyl, a
3-methylphenyl, a 3,4-dimethylphenyl, a
4-methoxyphenyl, a 3-(trifluoromethyl)phenyl, a
4-(trifluoromethyl)phenyl or a
4- (trifluoromethoxy)phenyl;
e R, may alsoc represent a l-piperidyl when R;
represents a -CONH; group or a -CON(CH;), group;

- Rz represents a group chosen from:

e a hydroxyl;

/
NHCOCH, 5 N | ;N :
P,
o” S

) ;é;:l)Q -;;::}:

O

CONH, .-CO-N 0 CON(CH)
+ 7 ; N P S 3J3 »

in the form of base or of acid-addition salt, and also



- (3, 4-di chl or ophenyl ) -6-[ 2-[ 4- hydr oxy-
-(trifluoromethyl)phenyl]-1-piperidyl]ethyl]-

nyl nor phol i n- 3-one, dextrorotatory isoner;

[ 2- (3, 4-di chl orophenyl ) - 5- oxo-

yl mor phol i n- 2- yI]ethyI£ 4- phenyl - 4- pi peridyl ] -

r

I

2-

n

etam de, dextrorotatory Psomer
2-[2-(3, 4-di chl or ophenyl ) - 5- oxo-
n
[
2-

- [

N hol vl et 311 henyl ) -
nor phol e uor ophen

% é?F%b@étQﬁﬂ&@ted@%yF%gg' ory |soﬁer Y

[

hl I
4 phenyln%?aﬁgpfn%gp oropyp%% )55 IHm%%SéggpﬁgﬁﬁlfFf
ﬁﬁﬁe“ dkagetan g %Ptdl% AR Yoy WP rincle

orop eny

E%‘&X'a '5‘%.' It'Ple 536'1]1 Bl ororr%ﬁ‘bu?ﬁshyl phenyl ) -

erl acetam tory isoner; 20

'N'[l [2 [2 63, (4, di_chl 2 eRRRMENN19--@X 02 - [4 - hydroxy-
> 4- phenylnorphoﬁln 2-yl]ethyl]- iﬁ?4 nethoxyphg%yl)

44|0I perd-d¥lrh aeelmEtdgs1 ) rotial disgmeethyl] -
[[ [(2 [2-(3, 4-di g%l o?%ﬁmﬂgﬁyl) Eﬂ?fo_

449@%&1&&&{3&@@&&1}2 3yidret, hylehetd-crbt{Etdfy uecomeet;hoxy) -
25 phenyl]-4-piperidyl]acetam de, dextrorotatory

i soner; -6- -(3,[A-dizch2er (@phemiilchlagoftenyfl4-- 5 -oxo-
(3- f1 uor o-

pnewepympzmcdpmzomlduawlw—)é -phepdridha e 14

phenylnnrpholln 3-one, dextrorotatory isoner,;

10 - gceg, eohld@ﬁ%lﬁ@qﬂﬂa)t-%ﬂ[ 2HONS, 4- di -
et Pyl 1 -4 pheRyT For o 10a tre SRRSO oy Testrer
4 -phenylmorpholin-2-yllethyl]-4- (3-flucorophenyl) -
4-piperidyl]lacetamide, dextrorotatory isomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) -5~0x0O-
15 4-phenylmorpholin-2-yllethyl]-4-(3,4-difluorophenyl)-4-
piperidyl] acetamide, dextrorotatory isomer;
-N-{1-[2-[2-(3,4-dichlorophenyl) -5-0xo-
4 -phenylmorpholin-2-yllethyl] -4- (4-methylphenyl) -
4-piperidyllacetamide, dextrorotatory isomer;
20 -N-[1~-[2-[2-(3,4-dichlorophenyl) -5-0X0-
4 -phenylmorpholin-2-yl]ethyl] -4- (4-methoxyphenyl) -
4-piperidyl]acetamide, dextrorotatory ilsomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) -5-0ox0o-
4-phenylmorpholin-2-yllethyl] -4- (4- (trifiuoromethoxy) -
25 phenyl] -4-piperidyl] acetamide, dextrorotatory isomer;
-6-(3,4-dichlorophenyl) -6-[2-[4- (3-fluoro-

phenyl) -4- {2-oxopyrrolidin-1-yl)-1-piperidyl]lethyl]-
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- 4-di chl orophenyl ) -6-[2-[4-(4- et hyl -

e 4- (2-oxopyrrolidin-I-yl)-1-piperidyl]ethyl]-
-p | mor phol i n-3-one, dextrorotatory isoner;

[ 2- (3, 4-di chl orophenyl ) - 5 0XO-

- phenyl nor phol i n- 2- yI]ethyIl (4-met hyl phenyl)- 10
, 4" - bi pi peridin-2-one, dext 6rotatory i soner;

_6- (3, 4-di chl or ophenyl ) -6-[2-[4-(3-net hyl -

2‘23%%@@%5%?%558%@9 GaxitobEohRbRs i SoREE Y

bhegyl) 4|§2 8 gp e%x Q%QSLPBFHY%?yF)%% glpég éyﬁf

etf{lakafv‘aenﬁ%%‘sﬁzn%ﬂﬁfﬁﬁﬂlﬁeit V3l Psbeber B0 TEL
EH?? éﬂeﬁ QméréhﬁiﬁﬂOB'Bhe SakbtrlrBiREbYY i bomer ;

eny nmor phol'i n-3-one, "dextrorotatory”i soner;
20 6- (3 dschboﬁoehéﬂxb%aéhhayhﬂ %3{é dig gL bkt hyl -
phenyl ) - 4- ( 2- oxo:l, 3-oxazol Idin=3-yl)-1-piperidyl]-
ephyh}1 4= @helybﬁapyb@bamdﬁnome 1dext pepetatony et BOURL,
-3-[1-[2-[2-(3, 4- dlchlorophenyF) 5- oxo-
44 pbhaxi Mmopphbl hn23ybhet hykktcfopbeaybr4- pspeeirdyl ] -
25 1, 3- oxazi nan- 2-one, dextrorotatory isoner;
-3-[1-[2-[ 2-13;42dil2Rhl{ 8 6pHenplpxrbpbroyl) -5-oxo-
4- phenyl nor phol i n-2-yl ] et hyl ] -4- (4 fl uorophenyl) 15
44ppb@nyayprpmoslnxazyhéﬁtayéﬁe4 dditmetbyarbepyl) -
i soner; - 3- 2-[2-(3, 4-di chl or ophenyl ) - 5- oxo-
41pﬁen?FEﬁPEﬁé Fﬁ 2- 9PFetﬁ?FFr@IP aZQHVfF§8WSEhenyI)

ﬁsghgfrldyl] 3 oxglcﬁﬁorop eny19eét ta%gr%ethyl_

6- (3,
henyl ) -
heny

y
e
-1 -
c

H-b -b'OU'I

(
|

n
2-
n
-b

phenyl) -4- (2-oxopyrrolidin-1-yl)-1-piperidyllethyl] -

4 -phenylmorpholin-3-one, dextrorctatory isomer;
-6-(3,4-dichlorophenyl) -6-[2-[4- (3-fluocro-

phenyl)-4-(2-oxo0-1,3-oxazolidin-3-yl)-1-piperidyl] -

ethyl] -4-phenylmorpholin-3-one, dextrorotatory isomer;
-6-(3,4-dichlorophenyl) -6-[2-[4- (4-fluocro-

phenyl})-4-(2-oxo-1,3-oxazolidin-3-yl)-1-piperidyl] -

ethyl] -4-phenylmorpholin-3-one, dextrorotatory isomer;

-6-{3,4-dichlorophenyl)-6-[2-[4-(3,4-dimethyl-

phenyl)-4-(2-oxo-1,3-oxazolidin-3-yl) -1-piperidyl] -
ethyl] -4-phenylmorpholin-3-one, dextrorotatory isomer;
-3-[1-[2-[2-(3,4-dichlorophenyl)} -5-oxo-
4-phenylmorpholin-2-yllethyl] -4-phenyl-4-piperidyl] -
1,3-oxazinan-2-one, dextrorotatory isomer;
~3-[1-[2-[2-(3,4-dichlorophenyl)} -5-ox0o-

4 -phenylmorpholin-2-yljethyl] -4- (4-fluorcophenyl) -
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yl car bonyl ) - 4- phenyl -1 - pi peri dyl]ethyl]-

4- phenyl nor phol i n- 3-one, dextrorotatory isoner;
"-[2-[2-(3, 4-di chl or ophenyl ) - 5- oxo-

4-phenyInDrphoIin-2-y|]ethy|¥-1,4'-bipiperidin- 10

4' - carboxam de, dextrorotato I soner;

-6- (3, 4-di chl orophenyl )-6-[2-[4-(3, 4-di -

f1 uor.ophen 2- 0x0- | xazolidin-3-yl)- ,
14pPﬁ8FFa9§§ifﬁy r°§a5ﬁ8ﬁ§r§ﬁPaﬁo|%ﬁ%%!&%gFatory isomer;
dextrorotato

N[ [2‘%,{;L-S'grc‘@ﬁ?éﬁgpﬁéé?;}lc)hlé’m?lcl}enyl)'5’°x°'
agg gﬁ%&&% %gﬂPPgPo aphﬁgﬁxghae4pn%nx AR LA ) -
hlﬁ%ﬁng lgoﬁl %El? Eh?nﬁhk Su%@rorotator yhlsomer,

1-4-T4-(trifliuorone

20 phenyl ] - 4spl(@eal @M.'clﬁ% to?‘Pi'e@'l?l)d%Xt[QQr[QLqTrr@&{pholln 4-
isonmer; -1'-[2- , 4-di f['uor ophenyl ) - 5- oxo
y@&%&bbﬁ?&p hql-pﬁezlyil—hebhzblehﬁyé 1elhgilper i di ne-

- car boxam de, dextrorotatory isoner;
-N»bheb%lh%rb&pélﬁlGhb@prH&&&kb&ﬁth@r&Sisomer;
4- phenyl nor pholin-2-yl]ethyl]-4-[3-(trifluoronethyl)-
phenyl ] - 4- piQéFHQyHPadéL&ﬁﬁdehlagﬂph@mwﬂarérpﬁosoner;
- 6- (3, 4-di chl orophenyl ) - §4 hydr oxy 16
44pphiedlyAmRrpholl ipi- @ehfldﬂt thy L] 44 -pa@dperscsiol i n-
3- one, dextrorotatoﬁ% i soner ;

R [ eapbopani dse h SRS BRERFRY OEY( 3S8METcnI or o-
phenyl ) - 5- oxonquho%&gh%54gg ¥l%_%_qggqyt (3,4-di-

fluorophenyl) -4- (2-oxo-1,3-oxazolidin-3-y1) -

5 -6-(3, 4-di chl orophenyl)-6-[2-[4-(norpholin-4-
I
r

l-piperidyl]lethyl] -4 -phenylmorpholin-3-one,

dextroroctatory isomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) ~5-0Xo-

4 -phenylmorpholin-2-yl]lethyl] -4-phenyl-4-piperidyl] -

acetamide, dextrorotatory isomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) -5-0ox0-

4-phenylmorpholin-2-yllethyl] -4~ [4- (trifluoromethyl) -

phenyl] -4-piperidyl] acetamide, dextrorotatory isomer;
-1’-[2-[2-(3,4-difluorophenyl) -5-0xo-

4 -phenylmorpholin-2-yllethyl]-1,4'-bipiperidine-

4’ -carboxamide, dextrorotatory isomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) -5-0oxo-

4 -phenylmorpholin-2-yllethyl]-4-[3- {trifluorcmethyl)} -

phenyl] -4-piperidyl]lacetamide, dextrorotatory isomer;

~-6-(3,4-dichlorophenyl) -6-[2- (4-hydroxy-
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5 4-pi peridyl]acetam de;

-4- (4-chl orophenyl)-6-[ 2-[ 4- (4-chl orophenyl ) -

4- (2-oxo-1, 3-oxazolidin-3-yl)-1-piperidyl]ethyl]-6-
(3, 4-di chl orophenyl ) nor phol i n- 3- one;
-1'-[2-[4-(4-chl orophenyl )-2-(3, 4-dichloro- 10
phenyl)-5-oxonnrpho|in-2-y|]% hyl ] - N, N-di net hyl -

1, 4' - bi pi peridi ne-4'-carboxam de;

“N-[1-[2-] 2-(3, 4-di chl o, 4 (4-1] - .
A A A e
R Brey S SP3BT BB R ) a- (411 wor o

henyl ) - 5- Lirn- 24yl 03 .-4--diaf | i -
phenyt ) - S~ oxqmaspfiol - 2 ki liedh 34l luetienioro

neh21h 253 b ropberny h btdnq4-fal- 1-

p gﬁ&%;)s?oggﬁggp obﬁﬁ%Q?y??é%ﬁyF?ﬁN,hgg%ﬁgihyl- 20

144, 'iBieBiiB%rli dicR@xthigegr boxam de; _

R PIESE(3h G R or ophenyl ) - 4- (3, 4- di -

f | uor ophenyl u-5-40xeiTerppblent13 ~\6-] [@t-y-] (4-apfierypiphenyl) -

4-pi peridyl]acetam de; in the form of base or of
aai-dcadeict-i1qn -salatzo lakd nal3swyl } 28 - petd ydrimtdfy L1 -6 -
hydrate or solvate. The foll owi ng conpound:
-NBLﬂfﬁZCﬁZc@®phaﬂﬁﬁﬂmmﬂmﬁﬂﬁﬁﬂ71ﬂm@%o 17
e DL, 2 S L A e
{ SFB 61 HRRRES o T VA C T IppbAGrrge L
1,4’ -bipiperidine-4'-carboxamide;
-N-[1-[2-[2-(3,4-dichlorophenyl) -4~ (4-fluoro-
phenyl) -5-oxomorpholin-2-yllethyl] -4-phenyl-4-
piperidyllacetamide;
-N-[1-[2-[2-(3,4-dichlorophenyl) -4- (4-fluocro-
phenyl)—5—oxomorpholin—2-yl]ethyl]—4—(3,4-dif1uoro~
phenyl) -4 -piperidyl]acetamide;
-1/ -[2-[2-(3,4-dichlorophenyl) -4- (4-fluoro-
phenyl)—5—oxomorpholin-2—yl]ethyl]—N,N—dimethyl—
1,4’ -bipiperidine-4’-carboxamide;
-N-[1-[2-[2-(3,4-dichlorophenyl)-4-(3,4-di-
fluorophenyl) -5-oxomorpholin-2-yl]ethyl] -4-phenyl-
4-piperidyl]acetamide;
in the form of base or of acid-addition salt, and also
in the form of hydrate or solvate.

The following compound:

-N-[1-[2-[2-(3,4-dichlorophenyl) -5-0x0-
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5 1n the text hereinbelow, the term"protecting group
Pg" nmeans a group that, firstly, allows a reactive
function such as a hydroxyl or an ami ne to be
protected during a synthesis, and, secondly, allows
the intact reactive function_to be regenerated at the
end 10 of the synthesis. Exaﬁﬁles of protecting groups
and of protection and deprotecti on nethods are given
in £Protective Groups_in Crg?nhc Syg&hesisﬁ, Gﬁ en et
af P e?ﬁémQHPPPéﬁn(ﬁéﬁﬁlﬁFpg &4sdns tlpRECPhREY ork),
1991. In.the.text hereinhelow, the term, "l eaving 15

o3 oBiPeRRS | 55t 8l EnaR ek Lt PR ERERAY| ySBRERdod from
a, cule by splitting a hetegrolytic bond, w th .l

o EhEc el Bt Bark el GRAESERtaRtcRRL el §1%0
repl dewWfh_an rQup ' a.su [ [elg

B e i L a1 A

exanpl e, hakggens PExfNnLacki¥BLeHyNYHLAXYL A SHREHER ing
as a net hanesul fonate, benzenesul f onat e,

pgk@hﬂepgsuhéﬁﬂatﬁ,gkbhﬁ'@hﬁt,aQQEQEQy,eh@loﬁéaﬁp|93
0 | eaving groups and references for preparing them
areacgivenfunctAdascetd b & pgarexGhesrshhyamide to be
March, 25 3rd edition, Wley Interscience, 1985, p.
3kbeBibtedl duacogr dargativethst hendpnvertbodlyt hallows the
conpounds of formula (1) may be prepared according to
ainBacproeessivhatuihstehar tot bei zedenarahatd: ag the end
conpound of fornmula: 0 0.0 Il fin) .

of the synthesis. Examples of protecting groups and of
protection and deprotection methods are given in
“Protective Groups in Organic Synthesig”, Green et al.,
2nd edition (John Wiley & Sons, Inc., New York), 1991.

In the text hereinbelow, the term “leaving

group” means a group that can be readily cleaved from a
molecule by splitting a heterolytic bond, with loss of
an electron pair. This group may thus be readily
replaced with ancother group during a substitution
reaction, for example. Such leaving groups are, for
example, halogens or an activated hydroxyl group such
as a methanesulfcnate, benzenesulfonate,
p-toluenesulfonate, triflate, acetate, etc. Examples of
leaving groups and references for preparing them are
given in “Advanced in Organic Chemistry”, J. March,

3rd edition, Wiley Interscience, 1985, p. 310-316.

In accordance with the invention, the

compounds of formula (I) may be prepared according to a
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met hanol or 2di¢hForomne
bet ween room tenperature and the ref lux point of the
solvent, and forms_in-situ apjntgeynmedi ate i m ne that
20 is reduced ched?bally W31 ng, exanpl e, sodi um
cyanobor ohydri de oI sodi unj tri adet oxybor dride, or
reduced cat al yt i daC+gH st hy N:. n an cat al yst
such as pal | adi um on-charc ney nickel (r). 19
According to one vari ant d*rthe process: a conpound
of formula: o~0 Y-SO Z OCH CHZ-KN-R1 Ar

HCCH2--kKkNNR~ Ar 5 in which Ar and Rl are as defined
for a conpound of fornmula (1), is reacted with a
compound of forrmula: R >CNH (in) in which R2 and R3
are as defined for a conpound of 10 fornula (l), in
the presence of an acid, in ? solvent, and the
internmediate imniumsalt fo

using a reduci ng agent. The conpound of formula (1) is

ﬁed i s then r educed

ed into C ition salt

t I d- ad
?EE%E%%S %Qa ﬁggfé EFFS eF§zﬁngbrﬁ§8 i'n the presence
of

an acid such as E% aC| in a solvent such as
ane,

a O‘LlI'l rmu
atamaauueof

in which Ar and R; are as defined for a compound of

formula (I), is reacted with a compound of formula:

X
NH I
R, ey

in which R, and R; are as defined for a compound of
formula (I), in the presence of an acid, in a solvent,
and the intermediate iminium salt formed is then
reduced using a reducing agent.

The compound of formula (I} is optionally
converted into an acid-addition salt thereof.

The reaction is performed in the presence of
an acid such as acetic acid, in a solvent such as
methanol or dichloromethane, at a temperature of
between room temperature and the reflux point of the
solvent, and forms in-situ an intermediate imine that
is reduced chemically using, for example, sodium
cyanoborohydride or sodium triacetoxyborohydride, or
reduced catalytically using hydrogen and a catalyst

such as palladium-on-charcoal or Raney nickel®
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in which Ar and R are as defined for a conpound of 5
formula (1), and Y represents a nethyl, phenyl, tolyl
or trifluoronethyl group, is reacted with a conmpound
of formula: R R 2KDNH in which R2 and R3 are as
defined for a conpound of 1? formula (1). Optionally,
t he conpound of formula (1) 2 converted into an
acid-addition salt thereof. The reaction is perforned

in a solvent such., as_N, N-di nethyl for 1.de .
acetonitriI%?cfggapghF8r8ﬁ§tﬁﬁﬁé¥n£onggéeoProcess'
2-propanol and in th r or absence of a base.
When a baseaigoﬂggﬂ?gi?g ?ég@ﬁggén from organi c bases

such as triethylamne, N N-dii 0 et hyl am ne or
N- et hyl nor phol i ne or from al Qal | tal carbaonates or

bi car bonat es assilum cay bonat e {I'€bdi um
car bonat e orqigﬁﬁﬁﬁ?(ﬁgf Bﬁa*é\,k '%he absence of a
base, the reaction is perforngg using an excess of
the conpound of formula (111) and in the presence of
an al kali netal 20 iodide such as potassiumi odide or
sodi watthdadeandhg, aseacis ofefsngerfor nedcatpaund of
tenperature of between room tenperature and 100C. The
cbopaubd of)foandl ¥ ¢eprehestebramestydmyphgnpd, tolyl
subsequent |y separated fromthe reaction medi um and
pari £rédluctomdthylt 8TEHR, st BndaratREt WalE, af gpmpound of
exanpl e by crystallization or chromatography.

formula:
::><i:::>
NH (HD
R3

in which R, and R; are as defined for a compound of
formula (I).

Optionally, the compound of formula (I) is
converted into an acid-addition salt thereof.

The reaction ig performed in a solvent such
as N,N-dimethylformamide, acetcnitrile,
dichloromethane, toluene or 2-propanol 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 or N-methylmorpholine or from
alkali metal carbonates or bicarbonates such as
potassium carbonate, sodium carbonate or sodium
bicarbonate. In the absence of a base, the reaction is
performed using an excess of the compound of

formula (III) and in the presence of an alkali metal
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The conpounds of formula (l11) are prepared by

oxi dati on of the conpounds of formula: OLO'~Y O

HO CHZ CH2--kN-RI {V) Ar 10 in which Ar and Rl are
as defined for a conpound of formula (1). The

oxi dation reaction is perforn&d using, for exanple,
oxal yl chloride, dinethyl oxi de and 15
triethylanine in a solvent such as dichl oronet hane and

f b - 78C and
ThedepBana 3%$p85ﬁﬁ%ﬁﬁﬁ?$ydaﬁa BPepRfotpyonice. e
de%ro eCtlggmgér %Sggund e%%e%g aﬁ ﬁfc£etxég%1room
aESméérQ?B&Qeg &ogog ogonmpound of formula (1) and Pgl
a sta

sen ndard 0-protecting 21 group, for
I nstance 2- &ﬁér@E%ﬂ&gﬁﬁréfykorﬁﬁTEOXE)OEhQS 6E¥a§ﬂéd may

al kyl car bony e deprotection Is performed according
t8e LhBsstpndaiy gebhedschhatomr enwelkrkakaown testipsand

5 skilled’in the ar For exanpl e, when Pgl represents
apuzlteéaaayeb@ayﬁgnyb greuptahberdepeeheasi oforsexample
performed by acid hydrolysis using hydrochloric acid
I by argetuebtizatcbnasrethevmaheyhapbl-.or a m xture of
t hese

The compounds of formula (II) are prepared by

oxidation of the compounds of formula:

o O
HO-CHz-CHz—{\/N'»R1 V)
Ar

in which Ar and R; are as defined for a compound of
formula (I).

The oxidation reaction is performed using,
for example, oxalyl chloride, dimethyl sulfoxide and
triethylamine in a solvent such as dichloromethane and
at a temperature of between -78°C and room temperature.

The compounds of formula (V) are prepared by

deprotection of the compounds of formula:

o 0
Pg,-0-0}12-01712—-{\/1\1-111 VD)
Ar

in which Ar and R; are as defined for a compound of

formula (I) and Pg; represents a standard O-protecting
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sol vents, or using pyridiniump-toluenesul fonate in a
10 solvent such as nethanol, or alternatively by using
an Anberlyst(r) resin in a solvent such as nethanol.
The reaction is perforned at a tenperature of between
room tenperature and the ref |ux point of the

sol vent. When Pgl represent%la benzoyl group or a
(C1-C4) al kyl carbonyl 15 group, the deprotection i's
performed by hydrolysis in | kal i ne ne usi n
eQERPPe, I98 aPREPPCReLalt S5y i°&8r§&¥ a LGS Or e

hydrox assi um hydr oxi de or Iithlun1hydrOX|de,
%iﬁ*i%ﬁﬁhP gﬂmater met hanol , et hanol ,

dloxane or ture,.aof thes ,

dioxane of ull SEHLS A0S 2O SUNRIS s Beting co

thes %Eé%@%rdTH%t%%@%°¥%g§ Qi of YeTH! &\ & € hose

prep a I Zati on of the conmpounds of fornul a:

%kHﬁh@E. ﬁHt QIFQEC@%a oL CireNC HeTO0r M et s a

In whic and Rl are as defined for a conpound of

far rE'é't%aﬂy)dro%@%ah%zla%I%%fp neghef QTeﬁﬁ:dt@ﬁthdﬂﬂ iGf

formula (VI) and Hal represents a hal ogen atom 5

preietalled ¢ edide gddelgmine usihey ¢ydrcedtlicaric acid in
reaction is perfornmed in the presence of a base such

as spitvassi wche s leithexd  dendthaacdolorest wHodhirgs of these
tetrahydrofuran and at a tenperature of between -60C

aise Lvearnst, e gpe ngtinge pyridinium p-toluenesulfonate in a

solvent such as methanol, or alternatively by using an
Amberlyst® regin in a solvent such as methancl. The
reaction is performed at a temperature of between room
temperature and the reflux point of the scolvent. When
Pg; representg a benzoyl group or a (C;-C4)alkylcarbonyl
group, the deprotection is performed by hydrolysis in
alkaline medium using, for example, an alkali metal
hydroxide such as sodium hydroxide, potassium hydroxide
or lithium hydroxide, in a solvent such as water,
methancl, ethanol, dioxane or a mixture of these
solvents, at a temperature of between 0°C and the
reflux point of the solvent.

The compounds of formula (VI) are prepared by

cyclization of the compounds of formula:
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10 The conpounds of forrmula (VII) are prepared by
reacting a conpound of forrmula: OH Pgl-0O CH2
CH2-L-CH2-NH-RI (VP Ar in which Ar and RL are as
defined for a conpound of forrmula (I) and Pgl is as
defined for a conpound of 15 fornmula (VI), with a
conpound of formula Hal ' - CO-€f2-Hal in which Hal and
Hal' represent a hal ogen atom preferably chlorine or
brom ne, in the presence of a _base such as

triethyl am ne, N—nethylnnrpholfﬁ%\Qr pyri di ne. The
reaction is performed in ol vent 5 20 as

di chl oronet hane, 1, 2-dich oethanet;ASetrahydrofuran,
di oxane or N- di h orirand de, -at=aJ23 (VdMjperature
of between I¥’ﬂ](6&@r&%z ﬁ'NtL[ e. The gon‘pounds of
formula (M I1) are prepargd by reaRting the conpounds
of formula: OH Pgl-0O CH A¢ CH2- C- -NH2 (TX) Ar 5
in which Ar is as defined for a conpound of fornula
(1) and Pgl is as defined for a conpound of fornula

( Vh) whiwmht BraacdnBeuadeodsfdefingd forma gampeand ef3

R -Bid (X)
formula (I), Pg: is as defined for a compound of

formula (VI) and Hal represents a halogen atom,
preferably chlorine or bromine. The cyclization
reaction is performed in the presence of a base such as
potassium tert-butoxide in a solvent such as
tetrahydrofuran and at a temperature of between -60°C
and room temperature.

The compounds of formula (VII) are prepared

by reacting a compound of formula:

OH
Pg]'O-CHz-CHz-lé-CHZ-NH-RI (VIO)
Ar

in which Ar and R, are as defined for a compound of

formula (I) and Pgy; is as defined for a compound of

formula (VI), with a compound of formula Hal’-CO-CH;-Hal

in which Hal and Hal’ represent a halogen atom,
preferably chlorine or bromine, in the presence of a
base such as triethylamine, N-methylmorpholine or
pyridine. The reaction is performed in a solvent such
ag dichloromethane, 1,2-dichlorcethane,

tetrahydrofuran, dioxane or N,N-dimethylformamide, at
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15

I OGO i -CH3 R 0in which RL is as defined for a
conpound of 10 formula (1), in the presence of
copper(11) dipivaloate according to the am ne

aryl ation nmethods described in Tetrahedron, 1997, 53
(12), 4137-4144, Tetrahedron Letters, 1996, 37 (19),
3295- 3298; Tetrahedron 199843 54, 4313-4318. 15 The
compounds of fornul a (IX) are known and are pr epar ed
according to the nethods described in WD 96/2 787 or

i hepeesero8299t ?ﬁéwegﬁ*poaﬁag i aPﬁm 58(“52?3-”3 gre

prepared fr n1the triaryl nuth rnu a
RL / B1\ (XF ﬁPmﬁquﬁ wﬁlc é%&&é i hed g%%gred

conmpound a a Q known net hods
sgghrgchﬁgge Ssgpmgoghds %ynt ﬂ%i% "Communi cat i ons,
1996, 26 (24), 4569-4575 or inthe literature C|ted
above for the arylatlon ion. The conpounds of

formula (XI) prepared accordi ng
to the netho gggﬁggéjHSﬂ:(%&ﬁﬁﬂihlc CortdXpi cat i ons,
1996, 26 (24), 4569 4575. The conpounds of fornula

(1'1'1) are known or are prejared accordi ng to known
met hods such as those described in EP-0 428 434, EP-0

512 QR cnER0 1231324 fined for a compound of formula (I)
and Pg; is as defined for a compound of formula (VI),

with a compound of formula:

1|‘1 I
R i O-C-CH,
1781 X
| ~o-c-CH,
R, |
O
in which R; is as defined for a compound of
formula (I), in the presence of copper(II) dipivalcate
according to the amine arylation methods described in
Tetrahedron, 1997, 53 (12), 4137-4144; Tetrahedron
Letters, 1996, 37 (19), 3295-32398; Tetrahedron, 19928,
54, 4313-4318.
The compounds of formula (IX) are known and
are prepared according to the methods described in
WO 96/23787 or in WO 00/58292.

The compounds of formula (X) are prepared

from the triarylbismuthane of formula:



10

15

20

25

WO 96/ 23787, WO 02/094821 and WD 03/104225. The
conpounds of fornula (Il11) are generally 15 prepared
in protected formon the nitrogen atom of the

pi peridine; after a deprotection step, the expected
conmpounds of fornula (111) are obtai ned. In

particul ar, the conpounds of 2formul a (1) in which
R3 represents a group -(CH2)4-NRi CORa in which 20 R7
and Ra together represent_a group -(CH)p- are
prepared according to Schgne | below, in which Pg2
represents an N-protecting group ch as a benzyl, a
benzyl oxycar bonyl or a teEubrutyI arbonyl Hal
represents a hal ogen at ofn ferably chlorlne and

R2, 25 q and p are asﬁﬂgflne for a conmpound of
formul a (1). 25 Scheme I 1V~ CIVY (XIl1) (XIl1) R2
(CH2)g-NH2 R2 (CH2)g OH (XIV) Hal-CO(CH 2)p -Ha | a
>ANCWEERRHRL {X\4s d@ﬂlmd@m(c&mgmlm@@m) Peanula (I),
(XVl) I c1 82 NO 11

according to known methods such as those described in

Synthetic Communications, 1996, 26 (24), 4569-4575 or
in the literature cited above for the arylation
reaction.

The compounds of formula (XI) are commercial
or are prepared according to the methods described in
Synthetic Communications, 1996, 26 (24), 4565-4575.

The compounds of formula (III) are known or
are prepared according to known methods such as those
described in EP-0 428 434, EP-0 512 901, EP-0 515 240,
WO 96/23787, WO 02/094821 and WO 03/104225.

The compounds of formula (III) are generally
prepared in protected form on the nitrogen atom of the
piperidine; after a deprotection step, the expected
compounds of formula (III) are cbtained.

In particular, the compounds of formula (III}
in which R; represents a group - (CH;)4-NR,CORs in which
R, and Rs together represent a group - (CHz)p- are
prepared according to Scheme I below, in which Pg:
represents an N-protecting group such as a benzyl, a
benzyloxycarbonyl or a tert-butyloxycarbonyl, Hal

represents a halogen atom, preferably chlorine, and Rz,

g and p are as defined for a compound of formula (I).
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CRzZ (CH2)gN(™ (XvT) (CH)p 1 al (Ill1) : R3 =
(CH2)gNR7COR8 : R7 + R8 = (CH2)P 5 In step al of
Scherme 1, a conpound of forrmula (XII) is reacted with
a compound of forrmula (XIV) in the presence of a base
such as triethylamne, in a solvent such as
acetonitrile or dichl oronetdane and at a tenperature
of between OC and 10 roomtenperature, to give a
compound of formula (XVI). . A conpound of fornula
(XVI) may al so be 26 obtSFMEF by reacting, in step
bl, a conmpound of fornula (XIIl) with a conpound of
formula (XV), in the presence of a strong acid such
as sulfuric aci dfg, Wi thout solvent andpgt a

t enperature of tween 0 and 5 5C. Thg cyclization
in step @hﬂ of ¥t hey conpound of for aX XVl) to give
the conp d of fofmula (XVI1) is plerfofnmed i KDhe
presence of a such as sodium h rde, in a

sol vent such hL@HQLanhylfornaniﬂ angCHy)-GH a
tenperature of between roomtenpergture and 60C. The

e ol e CHE A Ronetinet noos 1y QIGE Thae Bhct cd

conmpounds of fornmula ({I11). The/conpounds of fornula
(') in which R3 15 reprégent's a group
-(CH2) g- NRi COOR9 i n which and RO

Ry “(CH,)-NHCO-(CH,) -Hal
(XVI)

(I : R, = (CH,) -NR,COR, : R, + R, = (CH,) -

In step al of Scheme I, a compound of
formula (XII) is reacted with a compound of
formula (XIV) in the presence of a base such as
triethylamine, in a solvent such as acetonitrile or
dichloromethane and at a temperature of between 0°C and
room temperature, to give a compound of formula (XVI).

A compound of formula (XVI) may also be
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together represent a group -(CH2)n- are prepared
according to Schene Il below, in which Pg2 represents
an N-protecting group as defined above, Hal
represents a halogen atom preferably chlorine, and
R2, g and n are 20 as defi ngg for a conpound of
formula (I). 27 Schene |1 ) Pg2 NN (XVIII) Q
E:>1<IX) R(ZCI(_|C;—|2)9|-NHZ R2 (CH2) g- N=C=0 (XX)

- COO ). Hal a2 b2 HO (CH2) Hal (XXI 92- N Q
ﬁQbWT?' RMCERAEERDS : - it t(eﬁzxgif 162C%5‘§°LﬁdR§f( CH) q

0 .142 On): R3 = - CQ§B9 C 5 RY

RégEm EﬁzfggﬁﬁgsWé%ha? 8%m§8H8§eg?P%Bgmg§ﬁpound'O%BStEe

BEPULRs kBT IR B commeundcotshar o
I 0 2ns0kvent valueh .38 dichl eeapRiianee0bt between 0 and
5¢(C.
The cyclization, in step cl, of the compound
of formula (XVI) to give the compound of formula (XVII)
is performed in the presence of a base such as sodium
hydride, in a solvent such as N,N-dimethylformamide and
at a temperature of between room temperature and 60°C.
The compound of formula (XVII) ig deprotected
in step dl according to the known methods to give the
expected compounds of formula (III).
The compounds of formula (III) in which Rj
represents a group - (CHz)q-NR,COORs in which R, and R
together represent a group - (CHz),- are prepared
according to Scheme II below, in which Pg; represents an
N-protecting group as defined above, Hal represents a

halogen atom, preferably chlorine, and Rz, g and n are

as defined for a compound of formula (I).
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1, 2-di chl oroet hane and at a tenperature of between 0C
and roomtenperature, to obtain a conpound of 10
formula (XXI'1). A conpound of formula (XXIl) may al so
be 28 obtained by reacting, in step b2, a conpound of
formula (XIX) with a conmpound of formula (XXI) in a
sol vent such as 1, 2-dichloroéfhane and at the refl ux
poi nt of the solvent. 5 The conmpound of forrmula (X X
is obtained by the action of sodium azide on the
corresponding acid chl oSemgedording to the method
described in Organic Syntheses, 51, 48-52. The
cyclization, in ;tep c2, of the conpgynd 10 of
formula (XXI1) t& gi ve the compound gf* forrmula (XXI11)

is perforned i N.he presence of a such as sodi um
hydri dexyj @ sol vent such as N, N-di t hy®Cr mani de
and at a tenpe e of between ro enperature and
60C. 15 The CRQr Jpﬁﬁfornula ( | XCH3,-N=C=0

depr ot ect ed |n ste Gp) accordlng o the standard

met hods t o ect ed

(11 I§X 'I‘H&Og)o@e)uﬂ% # for rruIC& q_ﬁlghpf H&ﬁl(ch R3
represents a group - ) g-.NR7 R1nR12 in which R7
and R12 20 together repre$®nt a group -(CH2)m is
prepared according to Sch Il below, in which Pg2
represents an N-protectiing qroup as defined above,
Hal represents a hal oge m preferably chlorine,

and R2, q and mare R,” “(CH,),-NHCOO-(CH,),-Hal
(XXM

lg;

&
N

J

(CH)NT
(XX (CHy),
)

(1) : R, = (CH,),-NR,COORy : R, + Ry = (CH,),-

In step a2 of Scheme II, a compound of
formula (XVIII) is reacted with a compound of
formula (XX) in the presence of a base such as
triethylamine, in a solvent such as dichloromethane or
1,2-dichloroethane and at a temperature of between 0°C
and room temperature, to obtain a compound of

formula (XXII).

A compound of formula (XXII) may also be
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as defined for a conmpound of fornmula (l1). 29 Schene
[11 P92 Ps2 N HNR (CH2)mHal (XXIV) R11 0| R2 (CH2)a
N=C=0 R2 (CH2)q NHCON- (CH2) THal (XIX) (XXV) P92 <c¢c3 N
(111): R3 =-(CH2)gNR7CONRi i R1l=: R7 +Ri2=-(CH2)m R R2
(CH2)1-N (XXV1) (CH2)m 5 In step a3 of Schene Il11, a
conpound of fornmula (Xl X) i $%reacted with a conpound
of formula (XXIV) in a solvent such as

1, 2-dichl oroethane, and at a tepperature of hetween
r BERPLBRFePYEt GRECAATT t HE FEEP 'péiﬁPmQPuPﬁeO%e

I . 10 [ [ ' .
e oA Sf et Bl i
or a . i
(SBIVLAC0M) ool BELERNTRL LA Begeqion,l 2 dbase

N, Nﬂgkngkh¥ ol Tail and at a tenperature of between
r 8%1tenper§%u§e gﬁ %GOC. 15 The conpound of fornula

(XXV1) is deprotegbetdnd BrSireRned aaq&akdi NG bthhied by
standard nethods t0 give the expected conpound of

fohaubarGbhl b 38dilhe acaeRowndshel charespandivly ardd
prepared by
chloride according to the method described in Organic
Syntheses, 51, 48-52.

The cyclization, in step ¢2, of the compound
of formula (XXII) to give the compound of
formula (XXIII) is performed in the presence of a base
such as sodium hydride, in a solvent such as
N,N-dimethylformamide and at a temperature of between
room temperature and 60°C.

The compound of formula (XXIII} is
deprotected in step d2 according to the standard
methode to give the expected compound of formula (III).

The compounds of formula (III) in which Rj
represents a group - (CHz)¢q-NR;CONR::R:z in which R, and Rais
together represent a group - (CH;),- is prepared
according to Scheme III below, in which Pg; represents
an N-protecting group as defined above, Hal represents

a halogen atom, preferably chlorine, and Rz, d and m are

ag defined for a compound of formula (I).
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reacting a conpound of formula (V) with a conpound of
formula: Y-S02-Cl1 (XXVII) 5 in which Y represents a
nmet hyl , phenyl, tolyl or trifluoronmethyl group, in
the presence of a base such as triethylam ne,

N, N-di i sopropyl ethyl am ne or__pyridine, in a solvent
such as dichloronethane or %9l uene, and at a
tenperature of between -20C and the 10 ref |ux point
of the solvent. According to another of its aspects, a
subj ect of the inventi onSF8eBEsblthe conpounds of
formula (I1), (IV), (V, (M), (M1) or (VIll) and
certain conpounds of formula (I11). These conpounds
are 15 usgful as internediates for theggsynthesis of

t he conpﬁ%nds of formula (I). Thus, Qne subj ect of
the invefity on is cENpe@HdsHDf GBI muf"a:Yin which: 20 -
Ar repre s a pheny%—%ﬁgt—%s—mnno- 0 disub%ﬂituted
with a hakagen .a Rl r¥presents P |- N doat(CH, §-Hal
unsubst?tutgﬁzﬁngghbstituted once g% twice with one
or two & Pstituents independently ck&58n from a

hal ogen 25 atom a (C1-C4) al kyl and a (1-C4) al koxy.
A subject of the invention is also conpounds 31 of

formula: O Y-S2-OCH2'CHZ--::: Nf-R(1V)
e
3 N
() : R, =-(CH,)"NR,CONR, R, : R, *R;; = '(CHZ)"‘-/ j\ ~Ru
R, (CHZ)Q-N\ FJ
ooXvI) (CHo)n

In step a3 of Scheme III, a compound of
formula (XIX) is reacted with a compound of
formula (XXIV) in a solvent such as 1,2-dichlorocethane
and at a temperature of between room temperature and
the reflux point of the solvent.

The cyclization, in step b3, of the compound
of formula (XXV) to give the compound of formula (XXVI)
is performed in the presence of a base such as sodium
hydride, in a solvent such as N,N-dimethylformamide and
at a temperature of between room temperature and 60°C.

The compound of formula (XXVI) is.deprotected
in step c¢3 according to the standard methods to give

the expected compound of formula (III).
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Ar in which: Y represents a nethyl, phenyl, tolyl or
5 trifluoromethyl group; Ar represents a phenyl that
is nono- or disubstituted with a hal ogen atom Rl
represents a phenyl that is unsubstituted or
substituted once or twce with one or two 10
substituents independently ch®sen from a hal ogen
atom a (Cl-C4) alkyl and a (Cl1-C4) alkoxy A subj ect
of the invention is al so co ounds fXS mula: O
HO Cio- Oz RERI CPUpOURRS 98 ERTTHIENIIK PEpr BEEREESS BY
phenyl that is nono- or _disu Stl%,t th_a haloge
aF%ﬁFtﬁﬂgr@pFEQEHPgd ObhERYIMUE Rat y ﬁﬁtﬁs???ﬁ?@g
gbstl uted once or twice with one or two 20
stBETPt@ént s independently chosen from a hal ogen

atom a (Cl-C4) aIkyI 1O§ﬁh§glkoxy. A subj ect

of the invention is so conpoun S of formula:

1n whgbhpglrgigtgegk@'"&ytﬁylgvb%enéﬂ tolyl or
trifluoromethyl group, in the presence of a base such
as triethylamine, N,N-diisopropylethylamine or
pyridine, in a solvent such as dichloromethane or
toluene, and at a temperature of between -20°C and the
reflux point of the scolvent.

According te another of its aspects, a
subject of the invention is also the compounds of
formula (II), (IV), (V), (VI), (VII) or (VIII) and
certain compounds of formula (III). These compounds are
ugseful as intermediates for the synthesis of the
compounds of formula (I). Thus, one subject of the

invention is compounds of formula:
hhﬁ;ﬂﬁr—jlufgagg
Ar

- Ar represents a phenyl that is mono- or

in which:

disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a {(Ci-Cslalkyl and a (C;-Cs)alkoxy.

2 subject of the invention is also compounds
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in which: Pgl represents a 2-tetrahydropyranyl,
benzoyl or 5 (Cl-C4)alkyl carbonyl radical; Ar
represents a phenyl that is nmono- or disubstituted
with a hal ogen atom Rl represents a phenyl that is
unsubstituted or substituted once or twice with one
or two 10 substituents indepehdently chosen from a
hal ogen atom a (Cl-C4)alkyl and a (Cl-C4)al koxy. A
subject of the invention is al so conmpounds of
feEnfipamubal, OH ~Hz CO(VII) Pgl- O CHz- CH2- LCH2- NC
Rl Ar 15 in which: - repr seq%s a chlorine or
brom ne atom - Pgl represent et rahydr opyr anyl ,

benzoyl or (Cl¥&,abkyl . ﬁdlcaUVj Ar
represents a phenyl that % ot 20 disubstituted

with a halogen atom - Rl re esents a phenyl that is
unsubstituted or 33 substituted once or twice with
one 0 substituents independently chosen from a
hépogéﬁ atom a (Cl-C4) alkyl and a (Cl-C4) al koxy. A

subj ecy oL thgehPYeDt RnLS , ALBRAGATPRUAYS or
trifluoromethyl group;

- Ar representsg a phenyl that is mono- or
disubstituted with a halogen atom;

- R: represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a (C;-Cs)alkyl and a (C;-C;)alkoxy.

A subject of the invention is also compounds

of formula:

HO~CH2—CH2 N-R
Ar

in which:

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- R; represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halcgen
atom, a (Ci:-Cs)alkyl and a (C;-C4)alkoxy.

A gubject of the invention is also compounds
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5 of formula: OH Pg,-OCH,,CHZ CGCHZ NHRL (VIIl) Ar
Pgl represents a 2-tetrahydropyranyl, benzoyl or
(Cl-C4) al kyl carbonyl radical; Ar represents a phenyl
that is nono- or 10 disubstituted with a hal ogen
atom Rl represents a phenyl _that is unsubstituted or
substituted once or twi ce with one or two
substituents independently chosen from a hal ogen

atom a (Cl-C4) alkyl and a (Cl-C4) al koxy. 15 A

s@bj eermBtathe invention is al so conpounds of
formula: XDN ( I1l) in which: R2 represents: 20 . a

pyridyl; . a phenyl that is sttuted or
substituted once or twce th ofe or two
substituents 3Bg -ORCERENE chQsen fr a hal ogen
atom a (Cil- C4)1al kyIH],g a {Cl a Iilg*xy, ZWD
trifluoromethyl group and aATrifl uoronmet hoxy group; a
benzyl that is unsubstituted or substituted on 5 the
phenyl once or twice with one or two substituents

I helepahdrat |y chosen froma hal ogen atom a (Cl-C4)

al kyl, a (Cl-C4) al koxy, a

- Pg, represents a 2-tetrahydropyranyl, benzoyl or
(C1-C4)alkylcarbonyl radical;

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a {(Ci~Cs)alkyl and a (Cy-C4)alkoxy.

A subject of the invention is also compounds

of formula:

Pg, -O—CHZ-CHZ_,é_CHz_N: C=0 (VI)
Ar 1
in which:
- Hal represents a chlorine or bromine atom;
- Pg, represents a 2-tetrahydropyranyl, benzoyl or
(C,-C4)alkylecarbonyl radical;
- Ar represents a phenyl that is mono- or

disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
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trifluoromethyl group and a trifluoronmethoxy group;
10 - R3 represents a group: (11)-(CH2)4-NR7000R9; -
gis 0, 1 or 2; - R7 and RO together represent a group
-(CH2)n-; - nis 2 or 3; 15 in the formof base or of
acid-addition salt. Resolution of the racemc

m xtures of the conmpounds of3fornula (1) allows the
enantioners to be isolated. However, it is preferable
to performthe 20 resolution of the racem c m xtures
usi ng ééhﬁéﬁﬁﬂ%eéfonFSrﬁﬁlSwéFﬁ)WéEEoPBPnﬁrtBWPhe

met hods described in WD 96/ 23 00/5
The ex&HBEESEHRRREST 6PAGREH 58Fg¥e gﬁéen ¥C%Ergt%8 OgF™

Fﬁcéﬁ{35§on$%ggg éégﬁgﬁgﬁrdan ¥Y# |ngg§%d serve

merely to Lh ggbf aLe Lhey RE eiﬁ%nmﬁna' 5081 sENBompounds

numbers of i ven as exanpl es refer
hgs% gi,ven.35 in Table (I) bel ow, which illustrates

t he émcal’ structures and the physi cal properties
of a nunber of conpounds ording to the invention.
In the Preparatlons and in e Exanples, the 5
fol l owi ng ab é dijppiper : df | ether
i so ether: dqu él—gh eﬁe tm d(‘?m

A.r

- Pg, represents a 2-tetrahydropyranyl, benzoyl or
(C,-Cs)alkylcarbonyl radical;

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a (C;-Cslalkyl and a (Ci1-Csi)alkoxy.

A subject of the invention is also compounds

- R, represents:

of formula:

in which:

a pyridyl;
a phenyl that is unsubstituted or substituted

once or twice with one or two substituents
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.

DMSQO  di met hyl sul foxide DMF: N, N-di net hyl f or mam de

10 THF: tetrahydrofuran DCM dichl oronet hane Et OAc:

et hyl acetate DI PEA: diisopropyl ethylam ne TFA:

trifluoroacetic acid 15 BOP:

benzotri azol - 1-yl oxytri s(di met hyl am no) - phosphoni um
hexaf | uor ophosphate 2N hydroéﬁlorlc et her: 2N sol ution

of hydrogen chloride in diethyl ether mp. nelting
oint 20 rt m t enper at ur b.p.: b0|I|ng [

E|PLC hi gh SBFP% |[]1¥e SP&SPd%mFbﬁ‘aPééPaﬁﬁya@Mf| &a (C1-

|k_)|uf ?gr Hsg;‘ llﬁl' saol E‘Jfﬁdcgﬁysﬁ/ﬁfgy% Dgag%b(adt EHQT ’
32.32 g ﬁésg%dlg Erkf&ﬁgrgkep%5§§6gThe proton

nucl ear r ésonance spec IR NWR) are

record?daabeggglwﬁﬁahn1QN§EEQEFtIQ%tFEh§F'%@BS%PELEEdSOn

are expresse n parts per I on

|nterpretﬁé'EHeﬁ?ltBﬁcépSEtE@ithﬁltEObhgmbggtwo
abbrevi ations are used: s: singlet, d: 5 doublet, t:

triplet, sabsguanbtats ﬂhdépéﬁa@hwgl eRBBLAXfrofit & halogen

nmul tiplet, bs: broad sing dd: doubl ed doubl et.

The conpaunds accor-diN@lkylt,ha i(@vent) HkaEL, a
trifluoromethyl group and a trifluoromethoxy
group;

- R; represents a group:
(11) - (CH;) ¢-NR,COCRy ;
- g is 0, 1 or 2;
- R; and Ry together represent a group - (CHz)n-;
- nis 2 or 3;
in the form of base or of acid-addition salt.

Resclution of the racemic mixtures of the
compounds of formula (I) allows the enantiomers to be
isolated.

However, it is preferable to perform the
resolution of the racemic mixtures using compounds of
formula (IX) according to the methods described in
WO 96/23787 or in WO 00/58282,

The examples that follow describe the
preparation of certain compounds in accordance with the
invention. These examples are not limiting and serve
merely to illustrate the present invention. The numbers

of the compounds given asgs examples refer to those given
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anal ysed by LC/ UV/ M5 coupling (liquid chromatography/
W det ecti on/ mass spectronetry). The nol ecul ar peak
(M+) 10 and the retention time (tr) in mnutes are
nmeasured. A Symretry C18 2.1 x 50 mm 3.5 mcolum is
used, at 30C, flowrate 0.4 mM/mnute. The eluent is
conposed as foll ows: sol vent3A: 0.005%trifl uoroacetic
acid (TFA) in 15 water at pH 3.15; solvent B: 0.005%

TFA in acetonitrile. G adi o Ti ' %A 9
gimo%aal2ié?Ebbééoﬁlsw@éggb?EQESE%SEG%”EE%EEE%Bf@é#E W
etection is rf t X,= 210 .20 d
HBEECEFORCFn PasF APvE ERT CohoRFCREELT B DAt PonIBRE. O

37 PREPARATI ONS .1. ] :
[ GPARPA"0%) CRPagaRd: Fon foy Laveniichte compounds o

Bi s(acet at ' ' - 5 ' e
ot “t i pheny 8 Sha: AasBatAkibps°aFa AnChl PRRrBLeR) e

( #3380 i K6V hpk s c39dedonsabirk! uaad . dr opui se, 56.6 m of

ether: diethyl ether

iso ether: diisopropyl ether

DMSO: dimethyl sulfoxide

DMF: N,N-dimethylformamide

THF: tetrahydrofuran

DCM: dichloromethane

EtQAc: ethyl acetate

DIPEA: diisopropylethylamine

TFA: trifluorocacetic acid

BOP: benzotriazol-l-yloxytris (dimethylamino) -
phosphonium hexafluorophosphate

2N hydrochloric ether: 2N solution of hydrogen
chloride in diethyl ether

m.p.: melting point

rt: room temperature

b.p.: boiling point

HPLC: high performance ligquid chromatography

silica H: 60 H silica gel sold by Merck
{Darmstadt)

pH 2 buffer solution: solution of 16.66 g cf KHSO,
and 32.32 g of K;S80, in 1 litre of water.

The proton nuclear magnetic resonance spectra
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peracetic acid in acetic acid, and the mxture is 10
stirred for 2 hours at rt. 200 m of ether are added

to the reaction mixture and the precipitate forned is
filtered off by suction and washed with ether. 72.2 g

of the expected product are obtained. Preparation 1.2
15 Bis(acetato)tris(4-ch|oroﬁﬁenyl)bisnuth (X)) : RL =

a ClL A Tris(4-chlorophenyl)bisnmuthane To a m xture
of, 2.54 g of magnesium covered with THE is added

A goaRL’ S TG AT R0 Sirsd 1 Dl

1- ronn-4-cEL$£ob§nzene in_150 g1.of TFE ang %Q? ion
nEREUF 631 s SPaf FExBd™F or SHPRBUFS This PBRET| BR* ikt i}

[ ol t C, Lon_of Q. LC13 Lp 50
mioBf" o7 fp; EndihnfeRBhattiotna®: b BbaPrFad Hhscure

[ L yxe and .t StiLLr t 4.
i TR T
agygeystr 1006 NEREGL1 80! Ht | glas@El: aheduWrbBoNaEl, complex,
filtered through Celité(r) and extracted with DCM

the: ongani g18BaSBsi: Shebhadsevglet M8 andbliba aelwest.
is evaporated off under vacuum 5 15.5 g of the
expect ed coTheuadmasenddtadcetiindB)to the invention are
Bi s(acetato)tris(4-chlorophenyl)bismuth To a m xture
0&ndBysedfby HeC ABHMMSL nbugiitisiondd 1gundt hbr prnatesraphy/
step in 250 m of acetic acid is added, at rt, 7.1 .
ofV séelf el par TR enrsticioygtave - Theanalegelay xeeale ?l‘@i )
stirred for 1 hour at rt. The reaction mxture is
p%ﬁ@e@h?n¥%F?ERF9ﬂ tgmapgtay dggminutes are measured.

A Symmetry C18 2.1 x 50 mm, 3.5 pm column is
used, at 30°C, flow rate 0.4 ml/minute.
The eluent ig composed as follows:
- golvent A: 0.005% trifluoroacetic acid (TFA) in
water at pH 3.15;

- solvent B: 0.005% TFA in acetonitrile.

Gradient:
Time {(minutes) %24 %B
0 100 0
10 10 S0
15 10 g0
16 100 0
20 100 0

The UV detection is performed at A = 210 nm
and the mass detection in positive ESI chemical

ionization mode.
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extracted wth DCM the organic phase is washed with
wat er and dried over My504, and the solvent is
evaporated of f under vacuum 15.5 g of the expected
15 conpound are obtained. Preparation 1.3

Bi s(acetato)tris(4- fluorophenil)bisnuth (X) : RI _ f
* F A Tris(4-fluorophenyl)bBémuthane 20 To a mi xture
of 5.6 g of magnesium covered wth THF is added,
dropwi se and at rt, a solution of 40 g of
1PBEBABAIIPNGor obenzene in 250 m of THF, and the

m xture i s then refl¥xe for 1 hog Ehg rea Qg

Tt ur BrPBeEBbRene: B0 Ehe, CEBPARAaR 6F SPEIS0r Y O 3

25 in %OO m f THE gs added dropw se, and the

resul t FAGP §§a APktare is refluxed for 1 hour and

stirre ern tion mxture is
pouredgﬁ (gcgéggédﬁgigbgnmgggf&%% ution saturated with
NaCl, filtered through Celite(py—and extracted with
DCM the organic phaz%% %{5 d Ner My504 and t he

sol vent is evaporate ffunder gcuum 29.75 g of

t he expected conpound are obtained. B)

Bi s(acetato)tris(4-fluorophenyl)bisnuth To a m xture

of 25 g of thescapnavAdnoblraiinedg OF the ppeegediBguthane

step in 100 mM of acetic acid is added 10 2.3 g of

sedi ypopalberake pet/raly eraterand 7ole om xt/une diss added,

stirred for 1 hour at rt. The reaction mxture is

patr ed batodtobktise 06 swat el @ifd aesikactda tiictih oBCM

the organic phase is washed with water and dried over
peracetic acid in acetic acid, and the mixture is

stirred for 2 hours at rt. 200 ml of ether are added to

the reaction mixture and the precipitate formed is
filtered off by suction and washed with ether. 72.2 g
of the expected product are cbtained.

Preparation 1.2

Bis(acetato) tris(4-chlorophenyl)bismuth
(X): R, = Cl

A) Trig (4-chlorophenyl)bismuthane
To a mixture of 2.54 g of magnesium covered
with THF is added dropwise, at rt, a solution of 20 g

of 1-bromo-4-chlorobenzene in 150 ml of THF, and the

mixture is refluxed for 1 hour. The reaction mixture is

cooled to 0°C, a solution of 9.9 g of BiCl; in 50 ml of
THF is added dropwise and the resulting mixture is

refluxed for 1 hour and then stirred at rt overnight.
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MySO4, and the solvent is evaporated off under vacuum
15 27.34 g of the expected conpound are obtai ned.
Preparation 1.4

Bi s(acetato)tris(3,4-difluorophenyl)bismuth (X):Rl= F
F Q7 A Tris(3,4-difluorophenyl)bisnuthane 20 To a

m xture of 2.5 g of magnesi uAfcovered with THF is
added, dropwise at rt, a solution of 20 g of

1- br ono- 3, 4- di f| uor obenzene in 150 m of THF, and___the
n?lik?uF%aF’%lPHeﬁl?‘E’leﬁxéﬁ PORTEdnbRFC FRECPRECEPHNNHLCL

e
R teg%?%h?‘:% "Leedchebid BRALerRd, BREDS over
ROFSE A dnd e R oAt el e Rl A R !

DCM stheer gaoi &, Rbhass bémﬂ&hﬁg 9¥§roﬁg§gﬂeénd the

solvent 1Is evaporated 5 off" under vacuum 15.75 g of

tBe expesi8de€QRPPHRls L echPbiabnedyl Pbismuth
Bi s(acetato)tris(3,4- dlfluorophenylyblsnuth To a

m xture of 13.&5 @gigtutbeoconmpognds ohéatogfoundt 8Btained
preceding step in 250 ml of acetic acid 10 is added

7id4 ghefpsededimgesbepaie BBOONYdoit ecahilct Aeidnigt ure
is stirred at rt for 1 hour. The reaction mxture is
padded, i at or5007nl of ofasedivndpexbpastedmonochydrate,

and the mixture is stirred for 1 hour at rt. The
reaction mixture is poured intc 500 ml cf water and
extracted with DCM, the organic phase is washed with
water and dried over MgSQO,, and the solvent is
evaporated off under vacuum. 15.5 g of the expected
compound are obtained.

Preparation 1.3

Bis(acetato)tris{(4-fluorophenyl)bismuth

(X):R,=@F

A) Tris (4-fluorophenyl)bismuthane

To a mixture of 5.6 g of magnesium covered
with THF is added, dropwise and at rt, a sgolution of
40 g of l-bromo-4-fluorobenzene in 250 ml of THF, and
the mixture is then refluxed for 1 hour. The reaction
mixture is cooled to 0°C, a solution of 21.6 g of BiCl,

in 100 ml of THF is added dropwise, and the resulting
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with DCM the organic phase is washed with water and
dried over MgSH4, and the solvent is evaporated off 15
under vacuum 15.5 g of the expected conpound are
obtai ned. 2. Preparations of the conmpounds of fornula
(IX) Preparation 2.1

4- Ani no- 3- (3, 4-di chl or opheny?¥- 3- hydroxybutyl 20
benzoate, laevorotatory isomer O (IX) : Ar =1 ; Pgl=
Cl C This conpound is prepared accord| ng to the
pF‘éEEHEPeéSd@gEPE@Q iﬁrsﬂ-eggux apd etipreg ggrpight at
Preparation 1.1 in WO 00/58292. 25 Preparation 2.2
AR R esrﬁécﬁlaflf l“EJ?SFBEﬁeWI POST Rl Bk PpaEYFONE 10%

DR S Y R et PER L ket L
prgseguee. descyibed Lg 3599 APl PLEPALELERD dndGe fs

r eparation

4aé§%8°o§e£3mésgiQQA&fEE@egaiQeﬁthygfé¥a§%4é%ed off under

vacuum. 29.75 g of the expected compound are obtained.
B) Bis (acetato) tris (4-fluorophenyl)bismuth

To a mixture of 25 g of the compound obtained
in the preceding step in 100 mli of acetic acid is added
2.3 g of sodium perborate tetrahydrate and the mixture
is stirred for 1 hour at rt. The reaction mixture is
poured into 1 litre of water and extracted with DCM,
the organic phase is washed with water and dried over
MgS0Q,, and the solvent is evapcorated off under vacuum.
27.34 g of the expected compound are obtained.

Preparation 1.4

Bis(acetato) tris(3,4-difluocrophenyl)bismuth
X):R; = F

F

A) Tris (3,4-difluorophenyl)bismuthane

To a mixture of 2.5 g of magnesium covered
with THF is added, dropwise at rt, a solution of 20 g
of l-bromo-3,4-difluorobenzene in 150 ml of THF, and
the mixture is then refluxed for 1 hour. The reaction
mixture is cooled to 0°C, a solution of 9.8 g of BiCl;
in 50 ml of THF ig added dropwise, and the resulting

mixture igs refluxed for 1 hour and then stirred
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benzoate O (IX) : Ar = ( / Pgl= CC C1L C1 10 This
conpound i s prepared according to the procedures
described in steps A, B, C, D and E of Preparation
1.1 in WD 00/58292. 3. Preparations of the conpounds
of formula (M11) Preparation 3.1 15

4- Ani | i no- 3- (3, 4-di chl or ophef§l ) - 3- hydr oxybut yI
benzoate, single isoner O (MIIl) : Ar =1 / Rl Pgl =
ac- C1 . C1 A) Copper(ll) dipivalgate To a suspensi,on
onfﬁpégﬁtoﬁ%Cﬁéos?éﬁ(éﬁ??tﬁﬁn4@1x56rﬁi1§fpﬁﬁgéa fgto
added, dropw rt, a , solution of . 18.6 .
oRaarPuSacbd MisGhoAatuBioR ebarared it Sl Cly fi pered
is,stirre ntik the evolution of. ga as e . The
EaEphaR fedthre 108 FHPERELSE, Lol Dol arnecBHfignid

p LRI tatea..L d r 1j i rsia T,

DPSELE 18! Bxk Sl BRI RN, LRt BIE e Bhaporaced

i psel uhher gBEELRAl 15S7Ei Lt gredphaf Exanpdithecbhbbhakeare
is concentrated under vaCuum 7.2 g of the expected
prdHeheare obtained after drying under vacuum

B) Bis (acetato)tris(3,4-difluorophenyl)bismuth
To a mixture of 13.5 g of the compound

obtained in the preceding step in 250 ml of acetic acid
is added 7.4 g of sodium perborate monohydrate and the
mixture is stirred at rt for 1 hour. The réaction
mixture is poured into 500 ml of water and extracted
with DCM, the organic phase is washed with water and
dried over MgS0,, and the solvent is evaporated off
under vacuum. 15.5 g of the expected compound are
obtained.

2. Preparations of the compounds of formula (IX)

Preparation 2.1

4-Aamino-3-~(3,4-dichlorophenyl) -3-hydroxybutyl

benzoate, laevorotatory isomer

I
Cl

Cl

This compound is prepared according to the
procedures described in steps A, B, C, D, E and F of
Preparation 1.1 in WO 00/58292.

Preparation 2.2

4-Amino-3-(3,4-difluorocphenyl) -3-hydroxybutyl



10 B) 4-Anilino-3-(3,4-dichl orophenyl)-3-hydroxybutyl
benzoate, single isomer A mxture of 17.7 g of the
conmpound obtained in Preparation 2.1, 30.7 g of the
conmpound obtained in Preparation 1.1 and 1.25 g of

t he conpound obtained in 15 the preceding step in 960
m of DCMis stirred overnighAl at rt. The reaction

m xture is concentrated under vacuum the residue is
taken up in ether, the insoluble material is filtered
obknapdtehe lhevoratetiory ¢6REEAt rat ed under vacuum
The residue is 20 chromatographed on silica Hﬁ?el,

eluting with DCM  18. 6_4 of the expected prodsict are
obtained. Preparatio
4- Ani | i no- 8203, Ardtf |
benzoate, single isone : Pgl _\
Cl 25 F 43 To a mxtur¢ of 0.5 g of the conmpound
obtained in Preparation B.2 and 0.04 g of the conpound
obtained in step A of Preparation 3.1 in 40 m of DCM
i s added, afThits, cor@®umndofist lpregemssurEcashddingedd t1s
Preparation 1.1, and the m xture is stirred at rt for
1 progeduTiee desaatibed Mk EReP ifs ofcifhisraed Hpraddilify 14
pH 2 buffer solution, neutralized to pH 7 by addi ng
10% IA283@ 7sol ution, the insoluble material is
filtered off, the filtrate is separated out by

settl i fgeprratdon 2-3

4-Amino-3- (3,4-dichlorophenyl) -3-hydroxybutyl

i
Cl

Cl

e —

benzoate

This compound is prepared according to the
procedures described in steps A, B, C, D and E of

Preparation 1.1 in WO 00/58292.

3. Preparations of the compounds of formula (VIII)

Preparation 3.1
4-Anilino-3- (3, 4-dichlorophenyl) -3-hydroxybutyl

benzoate, single isomer

i
Cl
Cl

A) Copper (II) dipivaloate

To a suspension of 13.6 g of CuC03;.Cu(OH): in
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10 phases, the organic phase is washed with water and
dried over Na2SO™4, and the solvent is evaporated off
under vacuum The residue is chronatographed on silica
gel, eluting wwith DCM 0.3 g of the expected product
Is obtained. 15 Preparation 3.3
4-[(4-Ch|oropheny|)an1no]-3-%%,4-dichlorophenyl)

3 hydroxybutyl benzoate O (MIl) : A&Fk RI = C ; Pg!

Cl A mxture of .1 of .t he conmpound obt ai, ned
260 Bl PPEpYURLEF ohS129928! SdgonlﬁﬁeanggouﬁdsBEPBPﬁEdOf

P d.0.62 f.th b
DOPEERRES! 0,3 S0001 0% 0o0fa L UE FATPRURL oDl
S&&%ES ?& by QédlﬁnEQErﬁ TQ%ongSEhOBf”géE“hss's
concen ra ed un er vacuum e resi ISt u I n

4éea5§%¢t&ﬂg kQéQEEQhemERESEEaE '§1E£EF§EGB§eFﬁc€E8n and

rate 1s c ronatographe on silicCa

eLHLT PPk £t 2 DOM 5 wéghgdotohbet%gscwehcgapegndmee
obt ai ned Preparation 3.4

ok 8Dk §bL 0 OpbaRsh) o {5( 405l Hor 8gheRyl) arEnehsoluble
3- hydr oxybutyl benzoate (VIIl) : Ar =1 / Rl= F ; Pgl=
Ghatbridlnixt 8 etetedOogfobntiheheofpbupdtebtiai ned in
concentrated under vacuum. 7.2 g of the expected
product are cobtained after drying under wvacuum.
B) 4-Anilino-3-(3,4-dichlorophenyl) -3-hydroxybutyl
benzoate, single isomer
A mixture of 17.7 g of the compound cbtained

in Preparation 2.1, 30.7 g of the compound obtained in
Preparation 1.1 and 1.25 g of the compound obtained in
the preceding step in 960 ml of DCM is stirred
overnight at rt. The reaction mixture is concentrated
under vacuum, the residue ig taken up in ether, the
insoluble material is filtered off and the filtrate is
concentrated under vacuum. The residue is
chromatographed on silica H gel, eluting with DCM.
18.6 g of the expected product are obtained.

Preparation 3.2

4-Anilino-3-(3,4-difluorophenyl) -3-hydroxybutyl

benzoate, single isomer

I
(VI : Ar= , Ry= —@ » Pg,= @—c—~

F
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Preparation 1.3, 5.78 g of the conpound obtained in 10
Preparation 2.3 and 0.43 g of the conpound obtained in
step A of Preparation 3.1 in 500 mM of DCMis stirred
at rt for 18 hours. The reaction mxture is
concentrated under vacuum the residue is taken up
DCM the insoluble material4?s filtered off and the
filtrate 15 i s chronat ographed on silica gel, eluting
wth DCM 5.84 g of the exgected congound are

obtai ned. Ppepafakiyre3cf 0.5 g of the compound

3-(3, 4-D_chl h 1)-4-1(3,4-difl h -

?ﬁéﬁérnsdﬁy}/&ggggﬁgg%f:)lBé‘n%gat anh,pr PF' P RE kg ppmaeied
i . Pal, a~/C Cl C1 _20 A m f .

cehﬁsa?}]gdogﬁaﬁﬁsg K aroPspaPartoRf 31 3548 fp pRepow

conpo obt ai i 5 P i

R RS a R RES Kigt g BETRAEALLABgAnd BREATnEE §r0

z?%?g%rgEngwhhﬁ S%Eﬁrgﬂﬁnggfﬁhrgo&slétQQQES-aEh%t for

€ 1’'S§ concéentrate vacuum the residue is

t?kﬁgugp R DCM, khen RsQkubke s ARE@RIFAkA Byf biEeneda
off and the filtrate is chronatographed on silica

ggh, 2ebutrirag wWolhcDEM, bed2rgliekdt ke empecbgdadding 10%

conpound are obtained. 4. Preparations of the

cRapoeundssaft foat mdiee (Mdglubreepartataionl 4.d filtered off,
the filtrate is separated out by settling of the
phases, the organic phase is washed with water and
dried over Na,SQ,, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
gel, eluting with DCM. 0.3 g of the expected product is
obtained.

Preparation 3.3

4-[(4-Chlorophenyl)amino] ~3~ (3,4-dichlorophenyl) -

3-hydroxybutyl benzcate

i
(VID) : Ar= ; R,=-—<z::>>—C1; Pg, = <i::j>— -
Cl
Cl

A mixture of 15.5 g of the compound cbtained
in Preparation 1.2, 8.3 g of the compound obtained in
Preparation 2.3 and 0.62 g of the compound obtained in
step A of Preparation 3.1 in 750 ml of DCM is stirred
at rt for 18 hours. The reaction mixture is

concentrated under vacuum, the residue is taken up in
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10 4-[ (Chl oroacetyl ) (phenyl)am no] - 3- (3, 4-

di chl or ophenyl ) - 3- hydr oxybutyl benzoate, |aevorotatory
isomer CVID:Are 1; P91 " ac- ;Hal=C d d To a
solution of 7.2 g of the conpound 15 obtained in
Preparation 3.1 and 1.7 g of triethylamne in 100 m
of DCMis added, at rt, 1.9 %ﬁof chl or oacet yl

chloride, and the m xture is stirred at rt for 1 hour.

A further 0.19 of ch| or pacet chlorl | ed and
ot et eneeL 8o Bt SRt Hort5 Fotrd The sedctron

e oo ER AR A e R By Lot o phBbe Too peehetth
mgégcﬁg' n% %%gﬁggfé%%%gggd:%é%%ﬁﬁégrao?fOQE%fgegyer

vacuun of th expected product are obtained.
25 aD _ré%%é % ? 46 Preparation 4.2

4- [(Chio a&e@¥&31€$§?ﬂéﬂ@ﬂjDQL(§(43fﬂug£5ﬁHQﬁ§I amino] -

phenyl) - 3- hydr oxy benzoate, single isomner

(QQEero butyl\benéoé¢e> x> Pgj -C ; = F5 A
n1xture .1 of the conpound obtalned |n

Preparatlon 3 d 0.79 g of thylanlne [ NP
(VIII) :

A mixture of 10 g of the compound obtained in
Preparation 1.3, 5.78 g of the compound obtained in
Preparation 2.3 and 0.43 g of the compound obtained in
step A of Preparation 3.1 in 500 ml of DCM is stirred
at rt for 18 hours. The reaction mixture is
concentrated under vacuum, the residue is taken up DCM,
the insoluble material is filtered off and the filtrate
is chromatographed on silica gel, eluting with DCM.
5.84 g of the expected compound are cobtained.

Preparation 3.5
3-(3,4-Dichlorophenyl) -4-[(3,4-diflucrophenyl) -

amino] -3-hydroxybutyl benzoate

A mixture of 15.5 g of the compound obtained

in Preparaticn 1.4, 8.2 g of the compound obtained in
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of DCMis cooled to OC, a solution of 0.88 g of

chl oroacetyl chloride in 10 M of DCMis added

dropwise and the mxture is stirred for 2 hours. The
reaction 10 mixture is concentrated under vacuum the
residue is extracted with Et OAc, the organic phase is
washed with pH 2 buffer sol%tion, with water and

drhed over Na2SO4, and the solvent is evaporated off
under v :

OB ePAbaELon o aoatd: ForbSoStPERL “LoREIHS! oBESirea. 1o

4-[ (Chl 1) (4 . | NgL- 306344 ar 4
AR A SRR B e
R zad . Pgl=(C . Hal =
éﬁFuFFof?BfE%.%°§98leﬁ8 BbatRat S0°shbszatPaTunaer
reparatil : i h } i
et o5Ba 125300 =or S Rrbe B v BhPS, Hie *adeghhe

mxture hsisticEfed, @l beroxghnight riTheadé ikeaction

mXxture I's concentrated under vacuum the residue is
eéh&é&h%QngFHeﬁtSﬁcsigmeaoggaviélnhaﬁg wsthwasheds .42 g
with pH 27buffer solution, with water, with saturated
Na€l +sel vkpertandcampedndyateMpBO4inadd the 5 sol vent

Is evaporated off under vacuum 5.25 g of the
expect ad peeparatiiane offit &hredompoupdeapifofosmpla (VII)
4-[ (Chl oroacetyl) (4-fl uorophenyl)anino)-3- (3, 4-
di chl oPepbemplt)iod- Bydr oxybut yl benzoate
4-[(Chloroacetyl) (phenyl)amino] -3-(3,4-
dichlorophenyl) -3-hydroxybutyl benzoate, laevorotatory

isomer

(VIT) : Ar =

To a solution of 7.2 g of the compound

obtained in Preparation 3.1 and 1.7 g of triethylamine
in 100 ml of DCM is added, at rt, 1.9 g of chloroacetyl
chloride, and the mixture is stirred at rt for 1 hour.
A further 0.19 g of chlorcacetyl chloride is added and
the mixture is stirred at rt for 1 hour. The reaction
mixture is concentrated under vacuum, the residue is
extracted with EtOAc, the organic phase is washed with
pE 2 buffer soclution, with water and dried over Na,SOs,
and the solvent is evaporated off under vacuum. 6.42 g
of the expected product are obtained.

aZ = -119.9° (c=1; MeOH).
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(Vm: Ar ;R~F; Pgi =(C ; Hat = A C1 d 10 To a
m xture of 8.5 g of the conpound obtained in
Preparation 3.4 and 2.64 m of triethylamne in 150
m of DCMis added 2.6 g of chloroacetyl chloride,
and the mxture is stirred at _rt 15 overnight. The
reaction mxture is concentrd®fed under vacuum the
residue is extracted with Et OAc, the organic phase is
washed_with pH 2 buffer solutlon with water, with
sat ur aPBEPREEF1€BI fit fon and dried over MySO4, and the

the . ot PehYBRR St g?%?%ﬁ?iﬁiéﬁﬁg%-ﬁrgfaaﬁlﬁggw
prlishadh or‘sé%%%%ﬁytﬁhyaﬁ%x a 'y‘¥ 1h8TL okates o

(VII) . Ar \ F. Pgl IC; CLClLF To a

m xture of g of the coppe nd obtalneder

PK@@BE@&EO and 4.17_4 Ligthyl- e fln 150 m

of DCMis & 57 g of &ty ht-§F-de, Had roCl
over ni ght . fhe reaction

the m xture I8 stFrred at 1
m xture i s cgncentrated under vacuum the residue is
extracted with Et OAc, the organic phase is

A mixture of 3.1 g cof the compound obtained

in Preparation 3.2 and 0.79 g of triethylamine in 60 ml
of DCM is cooled to 0°C, a solution of 0.88 g of
chlorcacetyl chloride in 10 ml of DCM is added dropwise
and the mixture is stirred for 2 hours. The reaction
mixture ig concentrated under vacuum, the residue is
extracted with EtOAc, the organic phase is washed with
pH 2 buffer soluticn, with water and dried over Na,SO,,
and the solvent is evaporated off under vacuum. 3.5 g
cf the expected product are obtained.

Preparation 4.3

4-[(Chlorocacetyl) (4-chlorophenyl)amino] -3-(3,4-

dichlorophenyl)} -3-hydroxybutyl benzoate

0
: Ar= R = _ I
v QG’ i @CI ; Pey = Q -~ ;Hal=Cl
cl

To a solution of 4.6 g of the compound
obtained in Preparation 3.3 and 1 g of triethylamine in
150 ml of DCM is added 1.34 g of chloroacetyl chloride,

and the mixture is stirred at rt overnight. The
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washed with pH 2 buffer solution, with water, wth
saturated NaC solution and dried over MyS041 and the
10 solvent is evaporated off under vacuum 6.23 g of
the expected conpound are obtained. 5. Preparations
of the conpounds of formula (VI) Preparation 5.1
2-[2-(3,4-D chl orophenyl) - 5- %o-4-pheny|nnrpho|in- 15
2- yI]ethbeenzoate single isoner O (V]): Ar =1 \ R
Pgl =\ cf C CL Cl A solution %
CEEﬁSBﬁanoﬁﬂﬁFHéﬁ l?nCPPSBHFﬁFFS %nv?ﬁﬁum' 5PeTHE

q . .
arssaﬁagdltst rat3ge e st PecRe) ARR a§ PEnGuoRgir phags is
ggﬁmﬁtnl§klrﬁlagbu%%erasg+ 15%6 l%ktwgkerBO%Eprr

Fi ROt 88 Wi t Re treaction Mxture

DQHEﬁgahgﬁoNQEErEégﬁkﬁgﬁpﬁna aRythen 29! MEsen aﬁﬂ% the

extract e organi c phase S vvas

m%Bﬁv@@EeEsaggaEBESQeQVSEfNﬁ%§g4 v@@guﬁ t BeosoLveRrt the
evaporated of f under vacuum 14.85 g of the expected

péﬂ Hetedl Bofk bahaearePbgaa&abaon 5.2
- (3, 4-Di flT uorophenyl ) - 5- oxo- 4- phenyl nor phol i n-
2 yl]ephybaeazmaheé glngle isomer O (M): Ar =\ Rl =
JO;pgl=Cl
—[(Chloroacetyl)(4 fluorophenyl)aminol -3-(3,4-

dichlorophenyl) -3-hydroxybutyl benzoate

0
: Ar= R = I
(VID: Ar ©\ ’R’—‘Q‘F St @ - jHal=cl
cI
Cl

To a mixture of 8.5 g of the compound
obtained in Preparation 3.4 and 2.64 ml of
triethylamine in 150 ml of DCM is added 2.6 g of
chloroacetyl chloride, and the mixture is stirred at rt
overnight. The reaction mixture is concentrated under
vacuum, the residue is extracted with EtOAc, the
organic phase is washed with pH 2 buffer solution, with
water, with saturated NaCl solution and dried over
MgS0s, and the solvent is evaporated cff under vacuum.
9.5 g of the expected compound are obtained.

Preparation 4.5
4-[{Chloroacetyl) (3,4-difluorophenyl)amino] -3~

{3,4-dichlorophenyl) -3-hydroxybutyl benzoate
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FF 10 A solution of 3.5 g of the conpound obt ai ned
in Preparation 4.2 in 120 m of THE is cooled to -60C
1.75 g of potassiumtert-butoxide are added and the

m xture is stirred for 1 hour. The reaction m xture is
15 poured into a pH 2 buffer solution and extracted
with EtQOAc, the organic pha% is washed with water
and dried over Na2SO4, and the solvent is evaporated
of f under vacuum The expected product is obtained,
and is used “w thout further purification in
Preparation 6 20 Preparation 5.3

2-[ 4- (4- Chl
oXYARF gH Gt i
_ pgl =¢C

foll owed by dropwi se addition of a solution of 6.2 g
of the 5 conmpound obtained in Preparation 4.3 in 40 m

of THF, thest gnpekativeecikssakl gwed taer £8fpband30C
Wth stirring, and the mxture is stirred at -30C for

lobhatihedThae peagbkaaiahxeuseaha poured bifit eraethylamine
precooled pH 2 buffer solution and extracted with
Et@Acsot e of DCM is added 1.57 g of chlorcacetyl
chloride, and the mixture is stirred at rt overnight.
The reaction mixture is concentrated under vacuum, the
residue is extracted with EtOAc, the organic phase is
washed with pH 2 buffer solution, with water, with
saturated NaCl sclution and dried over Mg30,, and the
solvent is evaporated off under vacuum. 6.23 g of the
expected compound are obtained.

5. Preparations of the compounds of formula (VI)

Preparation 5.1

2-[2-(3,4-Dichlcrophenyl) -5-oxo-4-phenylmorpholin-

2-yllethylbenzoate, single isomer

ﬁ»
(VD : Ar= ;R,=©;Pg]=®_
Cl
Cl

A solution of 16 g of the compound obtained
in Preparation 4.1 in 750 ml of THF is cooled to -60°C,
3.54 g of potassium tert-butoxide are added, the

temperature is allowed to rise to -30°C with stirring,
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-solvent IS evaporate

10 organi c phase is washed with water, wi th saturated
NaCl solution and dried over MgSO, and the sol vent

is evaporated off under vacuum 5.8 g of the expected
conpound are obtained. Preparation 5.4 15

2-[2-(3,4-D chl orophenyl ) -4-(4-fl uorophenyl)-5-
oxonor phol i n-2-yl ] et hyl benzod®e O (VI): Ar= R = Pgi=
ac- C1L C1 A solution of 2 g of potassium
tert-butoxide in 450 of THE is cooled to -60C,

fHRE o dtBsn 2be%|*% opWi s%o aﬂdﬁwo%o oP1BUESE U¥ibh BFiBrENT.

of the 51 ound obtai ned.in regaratlon

4 ?‘dr%‘?;ﬁ'}—iﬁn m’t Eu¥%nb3r8‘aﬁ¥%d %n‘é\ \/\Bﬁei:%ojrzgepfflo
B eh et foten e BbEtreadntxthratPadhothEdfrate
UE5001 80 DL 2, DA 1 01 Ui 0B, P08 EyLE agLeth M Ly

or gani ¢ ‘phasé Ts was

satr gt e Nad o é@é;t%fé’@ gnsfﬁrﬁﬁéepv\%c&@émma@g %th

under vacuum 8.4 g of

EXIRE Cd @@@p?ﬁ@@uéfea?@tébﬂgﬂneéo Preparation 5.5
2-[2-(3, 4-Di chl or ophenyl ) -4-(3, 4-di f| uorophenyl) -
5- oxonpf@@@faﬁlany$lgthylbenzoate (Vi) : Ar =1 /| R-
F; Pgl _/ \ C

2-[2-(3,4-Difluorophenyl) -5-oxo~4-phenylmorpholin-

2-yllethylbenzoate, single isomer

o O O

A solution of 3.5 g of the compound cbtained
in Preparation 4.2 in 120 ml of THF is cocoled toc -60°C,
1.75 g of potassium tert-butoxide are added and the
mixture is stirred for 1 hour. The reaction mixture is
poured into a pH 2 buffer solution and extracted with
EtOAc, the organic phase is washed with water and dried
over Na,S0;, and the solvent ig evaporated off under
vacuum. The expected product is obtained, and is used
without further purification in Preparation 6.2.

Preparation 5.3
2-[4- (4-Chlorophenyl) -2-(3,4-dichleorophenyl) -5-

oxomorpholin-2-yllethylbenzoate
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o Cl1 A -FAsolution of 1.08 g of potassiumtert 15
butoxide in 250 mM of THF is cooled to -60C, foll owed
by dropwi se addition of a solution of the conpound
obtained in Preparation 4.5 in 40 m of THF, the
tenperature is allowed to rise to -30C wth stirring,
and the mixture is stirred aP%-30C for 1 hour. The 20
reaction mxture is poured into a precooled pH 2
buffer solution and extracted with Et OAc, the organic
phase is washeq with water, wth saturated NaC

sol ution and ed over l\/gSO4 8 d t he sol vent ﬁ
pger vacuum e_exgpe N _
ai ned'1 52 egraﬂ@ @ C
la@lV) Preparafion 6.1

ev raped of
co@?@dn are @
enyl) 6- (2- hydr oxyet hyl) - 4-

conmpounds of fo

6- (3, 4- D chl or of

phenyl nor phol i n--3-one, dextrorotatory isomer MA =
Ri=ClL Cl 5 To a solution of 14 5 g of the conmpound
obtained in Preaatlon51 of Ve _
added, at Pt S°gU%4°g §F i ?ﬁl @m yé)r SR Ge W et

”%ngh ate g% LR oML E IS E +8d -@bod, 1 1bwed

reac
by dropWLSe addition of a solution of 6.2 g of the

compound obtained in Preparation 4.3 in 40 ml of THF,
the temperature is allowed to rise to -30°C with
stirring, and the mixture is stirred at -30°C for 1
hour. The reaction mixture is poured into a precooled
pH 2 buffer solution and extracted with EtOAc, the
organic phase is washed with water, with saturated NaCl
solution and dried over MgSO;, and the solvent is
evaporated off under vacuum. 5.8 g of the expected
compound are obtained.

Preparation 5.4

2-[2-(3,4-Dichlorophenyl) -4- (4-fluorophenyl) -5-

oxomorpholin-2-yl]lethylbenzoate

0
I
e (O ome O
Cl
Cl ‘

A solution of 2 g of potassium tert-butoxide
in 450 ml of THF is cooled to -60°C, followed by

dropwise addition of a soluticn of 9.5 g of the
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10 m xture is concentrated under vacuum the residue
is taken up in water and extracted with ether, the
organi c phase is washed with water and dried over
Na2SO4, and the solvent is evaporated off under
vacuum The residue is chromatographed on silica H
gel, eluting with DCM 15 and®}then with a gradient of a
DCM MeOH m xture up to (98.5/1.5; v/iv). 9 g of the
expected _product are obtained, a2-0 = +96,60_(c=l;
N@@p&qun@rgbggh@§@n1@_§r§garatlon 4.4 in 40 ml'of THF,

oHERy | HOP BHOF e L OnBL 1T g1 B 1 SORbr TR =0 FCRvEh 1o
Ll f bt ai i.n-.P j .2

“BLUSL RO ASCROTRRURL 0L posLn, epassito?

Conei{ 260 JOEH. 20 ukine ance g, Pt uiee! 8 progootes

cgncenthated LOURE i YACHHA <kbBaEESH WS hSEEGKED HRei N
wat er and extracted with Et OAc, the organic phase is

Veshei M bha¥et e AREhdd i RdrRVRAtdR2SPHchaggdtibgted Nacl
solvent 1s evaporated off under vacuum The residue

i Solebioneingraphed ovesi Mys@, Hagel ,tied wiolngemi tis a 10
DCM MeOH m xture (100/1; v/v). 1.3 g of the expected
pevsipctabed obf aunder Prepanat8oh §.8f the expected
compound are cbtained.
Preparation 5.5
2-[2-(3,4-Dichlorophenyl)-4-(3,4-difluorcphenyl) -

5-oxomorphelin-2-yl]lethylbenzoate

O
I): = —
- & AT a:
Cl

Cl F

A solution of 1.08 g of potassium tert-
butoxide in 250 ml of THF is cooled to -60°C, followed
by dropwise addition of a solution of the compound
obtained in Preparation 4.5 in 40 ml of THF, the
temperature is allowed to risge to -30°C with stirring,
and the mixture is stirred at -30°C for 1 hour. The
reaction mixture ig poured into a precooled pH 2 buffer
solution and extracted with EtOAc, the organic phase is
washed with water, with saturated NaCl solution and
dried over MgSO,, and the solvent is evaporated off
under vacuum. 4.78 g of the expected compound are

cbtained.
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4- (4- Chl or ophenyl ) -6- (3, 4-di chl or ophenyl ) - 6- ( 2-
hydr oxyet hyl ) nor pholin-3-one (V) : A= R =d Cd C
15 To a solution of 5.8 g of the conmpound obtained in
Preparation 5.3 in 75 m of MeCOH is added, at rt,
0.48 g of lithium hydroxide ggnohydrate and 2 m of
water, and the m xture is théen stirred at rt for 20 3
hours. The reaction mxture is concentrated under
vacuu t ' LS.ka ' e[ ga ag{,ed
w th obner topREREYSnei ok kAR UBmp Dl Tt P AR VS
wWth s : olution and dried over MgSOH4, and
t he so?%géggsgléeggéﬁated of f under vacuum 4.7 g of
25 these¥@?@Fﬁ§cﬁ9898ﬂHQn?i?ﬁ@bqﬁLﬂ9Qro§§etﬁg§Pa&at'On
6.4 6-(3,4-D chl orophényl)-4-(4-fludrophényl)-6-(2-
?pﬂéﬁ%Yﬁbbpﬁh%MEﬁpﬁobha; 3aeRerdrobatoryRissmEr O Cl1 5
o a solution of 8.4 g of the conmpound obtained in
gf MeOH is added 0.72 g of
Irate and 2 nf/ o\ water, and
f orR;3 ié The
tgd under=v¥acuum the

Preparation 5.4 in 75 n
['ithi um hydroxi de nonoh
the mxture is st¥rdsd 3
reaction m xture i s conce

Cl

To a solution cf 14.5 g of the compound
obtained in Preparation 5.1 in 100 ml of MeOH is added,
at rt, 0.74 g of lithium hydroxide meonchydrate, and the
mixture is stirred at rt for 1 hour. The reaction
mixture is concentrated under wvacuum, the residue is
taken up in water and extracted with ether, the organic
phase is washed with water and dried over Na,S0,, and
the solvent is evaporated off under vacuum. The residue
is chromatographed on silica H gel, eluting with DCM
and then with a gradient of a DCM/MeOH mixture up to
(98.5/1.5; v/v). 9 g of the expected product are
obtained.
a2 = +95.6° (e¢=1; MeOH).

Preparation 6.2
6-(3,4-Difluorophenyl) -6- (2-hydroxyethyl) -4-

phenylmorpholin-3-one, single isomer

s (20



10 residue is taken up in water and extracted with
ether, the organic phase is washed with water, wth
saturated NaC solution and dried over MyS04, and the
solvent is evaporated off under vacuum 6.06 g of the
expected conpound are obtained. 15 Preparation 6.5

6- (3, 4- D chl orophenyl ) -4- (3, ii%lfluorophenyl) 6-

(2- hydroxyethyl)nnrpholin 3-one F R(V) : Ar = 0C1 11

Cl To a solution of_ 4.75 Pf the co Iggd 20 ob |ned
in Preparatl%%@}r‘h}/@lrﬁ ot

AR e 1 S heh e % é@i@i et ?%46%5%%?%‘:”1%

2 et il U R A A s SRR S

ST RdT o u'toif R I T e ™ e
5SQ&ﬂﬁﬁ@nﬁﬁé@%ﬁ“ﬁﬂ&gfﬁbégduﬁ”mgﬁeVf@é&&ﬁeEﬁé3Ehﬁgn dpein

expect ed conpound are obtained. 7. Preparations of the
Corpmasndfcforaatd & (Widh HfERey aith®norganid phase is

[ 2- (3, 4- Di chl orophenyl ) - 5- oxo- 4- phenyl nor phol i n- 2-
ylvasteddl wittty des t s nghde disiserodd )N, S48, =ahd\ theRbkslvent
Cﬂs evaporated off under wvacuum. The resgidue is
chromatographed on silica H gel, eluting with a
10 DCM/MeOH mixture (100/1; v/v). 1.3 g of the expected
product are obtained.
Preparation 6.3

4- (4-Chlorophenyl) -6-(3,4-dichlorophenyl) -6-(2-

hydroxyethyl)morpholin-3-one

(V): Ar= ;Rl=—<i::>_Cl

Cl
Cl
15

To a solution of 5.8 g of the compound
obtained in Preparation 5.3 in 75 ml of MeCH is added,
at rt, 0.48 g of lithium hydroxide monchydrate and 2 ml
of water, and the mixture is then stirred at rt for
20 3 hours. The reaction mixture is concentrated under
vacuum, the residue is taken up in water and extracted
with ether, the organic phase is washed with water,
with saturated NaCl solution and dried over MgSQ,, and
the solvent is evaporated off under vacuum. 4.7 g of

25 the expected compound are obtained.
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Cl A solution of 1.6 g of the conpound obtained in
Preparation 6.1 and 18.6 m of DMSOin 40 mM of DCM
15 is cooled to -60C, a solution of 1.1 g of oxalyl
chloride in 20 M of DCMis added dropw se and the
mxture is stirred at -60C for 2 hours. 1.4 g of
triethylam ne are then added®4nd the tenperature is
allowed to rise tort with stirring. The reaction 20
m xture is washed with 1IN HCl solution and with water,
the orgafPR™dhasR Psdried over Na2SO4 and the sol vent

Is evaporated_ off. under vacuum , 1. of the pect ed
o oducr- & 6T oBESFEROSRRERDI aF T bh- 51 908ephafy FIPECLSS
[2- 4- Di {1 vor ophenyl ) - 5- 0x0- 4- phenyl nor phol i n-2 56
yW‘g%%’t‘%%J%%%‘?P%ﬁ%% é ? s%ﬁ%r (I1):Ar=1 ; RI=F F
A solution of 1.14 g of oxalyl chloride in 20 m of
DCMis cooled to -70C, a solution of 1.5 g of 5 the

conpound obt ained in Prgparati on 6.2 ang , g of
DMSO i n 40 nﬁ’)o‘fAEﬁd\/lid drqpﬂs{spm Xt ure
is stirred for 3 hours 2tz 6.5 g o0 et hyl am ne
are then added and the tehperature is allowed to rise
tort with stirring. The G¢leaction nixture i s washed 10
wth 2N HC1 solution and with water and dried over

Na2SO4, andpihg $9i YEDLnT §e YaROL2LEdRE ! UAFSna

obtained in Preparation 5.4 in 75 ml of MeCOH is added

—

0.72 g of lithium hydroxide monohydrate and 2 ml of
water, and the mixture is stirred at rt for 3 hours.
The reaction mixture is concentrated under vacuum, the
residue ig taken up in water and extracted with ether,
the organic phase is washed with water, with saturated
NaCl solution and dried over MgSO,, and the solvent is
evaporated off under vacuum. 6.06 g of the expected
compound are obtained.

Preparation 6.5

6-(3,4-Dichlorophenyl) -4-(3,4-difluorophenyl) -6-

(2-hydroxyethyl) morpholin-3-one

(V):AI‘-——" ;Rl= F

Cl

Ci F

To a solution of 4.75 g of the compound
cbtained in Preparation 5.5 in 75 ml of MeCH is added

0.4 g of lithium hydroxide monohydrate and 2 ml of
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1.4 g of the expected product are obtained.
Preparation 7.3

[ 4- (4- Chl orophenyl ) -2-(3, 4-di chl or ophenyl )-5- 15
oxonor phol i n- 2-yl ] acet al dehyde (I11) : Ar = ; R C1

Cl Cl Asolution of 2.05 m of oxalyl chloride in 80
m of DCMis cooled to -GOC,5§ solution of 2.50 nml of
DMSOin 20 Ml of DCMis added dropw se, foll owed by
20 dropwi se_addition of a solution of 4,7 g of the
c d Bt &iffe i Brepdt dthoh 6956 & Fmi
in 4Q.m of and the mixture is stirred at
Ro@ 1 e, MATET O Tri g 1 BRI A i e
erature.is allowed to rise. to rt

oA end S SIRE FTilch g MY Wi Sritached

: |yt , j t 9% ! i Lt
;g%ﬁ%gf%ék%gqt%g5§%q%ﬁ%$q§%%§ﬁ§$%3k%%%?? ,J%ﬁﬁf’
t RE P18 dtd MRN8 1 el Mac Wi - %04, and

residue is chromatographed on silica gel, eluting

WidHe ROvant ithen apdrn e DM MREdar adi@iim 0f3 fg eof
(99/1; v/iv) to (95/5; v/iv). 2.58 g of the expected

Cc a0 wWihcartedl @ opicdintt dire Repanaid.on 7. 4
[2-(3,4-Di chl orophenyl)-4-(4-fluorophenyl)-5
oxonor pholBnepandtizeet alfddhedeconfpdundy of [fdrmully (IX)
F,
Preparation 7.1
{2-(3,4-Dichlorophenyl) -5-0x0-4-phenylmorpholin-2-

vllacetaldehyde, single isomer

o (150
Cl
Cl

A solution of 1.6 g of the compound obtained
in Preparation 6.1 and 18.6 ml of DMSO in 40 ml of DCM
is cooled to -60°C, a solution of 1.1 g of oxalyl
chloride in 20 ml cf DCM is added dropwise and the
mixture is stirred at -60°C for 2 hours. 1.4 g of
triethylamine are then added and the temperature is
allowed to rise to rt with stirring. The reacticn
mixture is washed with 1N HCl solution and with water,
the organic phase is dried over NayS0, and the solvent
is evaporated off under vacuum. 1.6 g of the expected
product are cbtained.

Preparation 7.2

[2-(3,4-Difluorophenyl) -5-o0x0o-4-phenylmorphelin-2-




5

10

15

20

[1T1LQ C1 15 A mxture of 2.72 ml of oxalyl chloride
in 80 mM of DCMis cooled to -60C, a solution of 3.32
m of DMSOin 20 mMl of DCMis added dropw se,

foll owed by dropwi se addition of a solution of 6 g of
the conpound obtained in Prggarati on 6.4 and 4.65 ni
of DMSOin 20 40 mM of DCM and the m xture is stirred
for 1 hour while cold. 13.5 m of triethylam ne are

t hen _added .and , t he .t erature is allowed to rise to
AR e s "SRR AT i xcure s washed vi th
IN HC1 solution, wth 19% Na2CO3 sol ution and with
saturated NaCl 25 sol utje@Q and dried ovegr—gSHM, and

t he sol vent i 84 V3 ed of §, unde \
residue is cﬂpgn‘éfo—gr ors shli"&a 0 et uti ng
with DCM and then wtHh PCM_VeOH mi xt O
from(99/1; v/v) to (95]5; vitv). 3.68 g of the

expected conpound 5 arefobtained. Preparation 7.5

[ 2-(3, 4-Di chl orophenyl)-4-(3, 4-di fl uorophenyl) - 5-

oxonor phol i a- Zgoyhk iaeetd dehyde GElbxalll =hlorideRin

F. d F Cl 10 A mxture of 1.65 m of oxalyl

cbbomildefi pcMB8Q shcoafl elCWcl s 7000, ed s@1uEG6n @f 1.5 g of
solution of 2 M of DMSOin 20 Ml of DCMis added
dcopwesepchiod oltdilngd in Preparation 6.2 and 2.1 g of

DMSO in 40 ml of DCM is added dropwise and the mixture
is stirred for 3 hours at -70°C. 6.5 g of triethylamine
are then added and the temperature is allowed to rise
to rt with stirring. The reaction mixture is washed
with 2N HCl solution and with water and dried over
NazS0;, and the solvent is evaporated off under vacuum.
1.4 g of the expected product are obtained.

Preparation 7.3

[4- (4-Chlorophenyl) -2-(3,4-dichlorophenyl) -5-

oxomorpholin-2-yl]acetaldehyde

() : Ar= ;Rl=—®c1
Cl

Cl

A golution of 2.05 ml of oxalyl chlcoride in
80 ml of DCM is cooled to -60°C, a solution cf 2.50 ml
of DMSO in 20 ml of DCM is added dropwise, followed by
dropwise addition of a solution of 4.7 g of the
compound obtained in Preparation 6.3 and 3.5 ml of DMSO

in 40 ml of DCM, and the mixture is stirred at -60°C
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dropwi se addition of a solution of 3.8 g of the
conpound obtained in Preparation 6.5 and 2.8 m of
DMSO 15 in 40 m of DCM and the m xture is stirred
for 1 hour while cold. 8.15 m of triethylamne are
then added and the tenperature is allowed to rise to
RT with stirring. The react?on mixture is washed with
IN HCO solution, wth 10% Na2CO3 sol ution and with
saturated NaCl 20 solution and dried over YI:/I?SO4, gng
efpgdded and

tﬁfér sbI WHE - i 50 - bvBhoPat BB 8FRY LiBERe vaETu
A T B L O S 0B
PSR s Gy B BB B n
CESVIR Wit e L SN

R e NHOUAB dh] Sg comppungsd s Ri-ppaied accoidi ng to

the 5 procedure described in EP 474 561. Preparation

Svapdtrdtded Tff U%@@Beﬁéléd@m peﬂhéi feyldaeeiam de
formate F (11n, HCOOH : = -NHCOCH3 10 A)

hﬁwﬁy&ogmiﬁaédmmﬁw&)@eperem&@g witla DCM and
suspension of 5.86 g of magnesiumin 25 nm of THE is

stlosw yWwiddesl CSManl ogradid2t 16f gfodm (99/1; v/v) to
1- br onp- 3-fl uorobenzene in 100 nl of THE so as to
redefp; v/v). 2.58 g of the expected compound are
obtained.

Preparation 7.4

[2- (3, 4-Dichlorophenyl) -4- (4-fluorophenyl) -5~

oxomorpholin-2-yl]acetaldehyde

(H):Ar: ;R1=4©‘F.

Ci

A mixture of 2.72 ml of oxalyl chloride in
80 ml of DCM is cooled to -60°C, a gsolution of 3.32 ml
of DMSC in 20 ml of DCM is added dropwise, followed by
dropwise addition of a solution of 6 g of the compound
obtained in Preparation 6.4 and 4.65 ml of DMSO in
40 ml of DCM, and the mixture is stirred for 1 hour
while cold. 13.5 ml of triethylamine are then added and
the temperature is allowed to rise to rt with stirring.
The reaction mixture is washed with 1N HCl secolution,
with 10% Na,CO; soluticn and with saturated NacCl

golution and dried over MgSQ,, and the solvent is



and then maintain reflux of the THF, and the m xture
is 15 left at ref lux for 1 hour with stirring. After
cooling tort, a solution of 38 g of

1- benzyl - 4-piperidinone in 175 m of THE is then
added dropwi se and the n1xtur§b|s refluxed for 1
hour. After cooling to rt, the reaction mxture is
poured into ice and extracted with Et OAc, 20 the

°r%%@4&a@%§ e Mﬁ%ﬁ?"%@@@ﬁﬁ%@%\t B 3%8?”
after cr%% i zatl on yc1 %@xﬁane a‘?&? and

N-dHes Bapzom -4 -t fhdisi qm?mfé Ry PEY &hid- a/f ]@5&5 améiﬁl,

To a solution of 38 g of the conmpound obtained in th

precedity e85 i v Ap2. i, of g@ﬁt%téxﬁe@cﬁe@d@&@@oumd
dropwi se, at a tenperature below 5 30C, 133 m of 95%

5 H2S56 dsfldiiieoh, and the mixture is then stirred for 3
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hours at a tenperature between 25 and 30C. The

react i Arapaatatrieon s7 goured onto ice and basified by
addi ti on of concentrated NaCOH sol ution, and the

preci pi b2t @ forethiardphanyled of 3 b duttueroptienyD -5-
washed with water. 42.8 of the expected product are
oREP e it~ aXd Irfpet@ldehyde

N-[ 4-(3- Fl uorophenyl ) pi pgrid-4-yl]acetani de formate A
m xture of 14 g of the cegpound obtai neg,-+ry the
precedi ng ste 16. 32 : 15 2.3
g of 1096palﬂﬁa|u%¥on- ano

is left at 40C for 30 nid escgnd then a or 1
hour 30 m nutes. The catdl,yst is filtered of f* and the

o—

A mixture of 1.65 ml of oxalyl chloride in
80 ml of DCM is cooled to -60°C, a solution of 2 ml of
DMSO in 20 ml of DCM is added dropwise, followed by
dropwise addition of a solution of 3.8 g of the
compound obtained in Preparation 6.5 and 2.8 ml of DMSO
in 40 ml of DCM, and the mixture is stirred for 1 hour
while cold. 8.15 ml of triethylamine are then added and
the temperature is allowed to rise to RT with stirring.
The reaction mixture is washed with 1N HCl solution,
with 10% Na;C0O; sclution and with saturated NaCl
golution and dried over MgSO,, and the solvent ig
evaporated off under vacuum. The residue isg
chromatographed on silica gel, eluting with a DCM/MeCH
mixture gradient of from (99/1; v/v} to (95/5; v/v).
3 g of the expected compound are obtained.

8. Preparations of the compounds of formula (II)
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filtrate is concentrated under vacuum 12 g of the
expected product are obtained. 20 Preparation 8.3
N-[4-(3,4-D fl uorophenyl) pi perid-4-yl]acetamn de
formate F (111), HCOOH : RZ = R3 = -NHCOCH3 A)
1-Benzy|-4-(3,4-dif|uorophengl)plperld 4-01 25 To a
suspensi on of 7.55 g of magn 2iumin 61 50 m of THE
i s added dropmﬁse a solution of 50 g of

1-bronp-3, 4-dj {1 uorobenzene in 100 mM of THE so as to

reach BHEPERRNIHRI fitain ref lux, and the mixture is

| eft | ux. for stlrrlng After
cool i - (A enri1pthefidr BT bl gy
1- benzyl - 4- pi peri di nong= 100 m of THE i s added

dr opw se art%ug m Xt ¢ then_ stirred at RT
over ni ght ﬁ%@Cﬂs

urse o
saturated NHACL sol utig—afd extracted with ether,
the organic phase is dried vver Na2SO4 and the sol vent
10 i s evaporated under vacuum 38.3 g of the expected
product ar eThbsacaegdoahfiei scpysbaketizattondingnto the
cycl ohexane. B)
NefdedBdurzy| dds¢Bidedi ihuBPophényE) pi peri d- 4-
yl Jacetam de 15 To a solution of 37 g of the conpound
obt ai nedeparaheopr@ceding step in 140 m of
acetonitrile is added dropw se, at a tenperature bel ow
30C, 1BolHt (%be‘S*%’@EIS@ngPEP?Bhd andlipeckprRidee is

formate

F
(I, HCOOH : R, = ; R, =-NHCOCH,

A) 1-Benzyl-4-({(3-fluorophenyl)piperid-4-ol

To a suspension of 5.86 g of magnesium in
25 ml of THF is slowly added a solution of 42.16 g of
1-bromo-3-fluorcbenzene in 100 ml of THF so as to reach
and then maintain reflux of the THF, and the mixture is
left at reflux for 1 hour with stirring. After cooling
to rt, a solution of 38 g of l-benzyl-4-piperidinone in
175 ml of THF is then added dropwise and the mixture is
refluxed for 1 hour. After cooling to rt, the reaction
mixture is poured intc ice and extracted with EtOAc,
the organic phase is washed with water and dried over
Na,S0,, and the solvent is evaporated coff under wvacuum.
38 g of the expected product are obtained after

crystallization from cyclchexane.



then stirred at rt overnight. The reaction mxture is
20 poured onto ice, basified by addition of
concentrated NaOH solution and extracted with DCM
the organic phase is washed with water, with
saturated NaQ solution and gdyied over Na2SO4, and
the solvent is evaporated off under vacuum 38.6 g of
the expected product are 25 obtained after drying. O

N3 &ﬂéﬁwpbfnﬁfﬂ&hg@&%ﬂﬁ HiparEa Il I8 scetamide

formate 62 A mxture o npound a| ne

in the precegdng $4BP:idn 65F B3O a@ﬁ“ﬂhé”&éﬁ#&ﬁﬁ& and
0.93 g of 10@6pal|ad|un}on charcoal in 100 of EtOH

| Sostained {ortie horeSeding istdpeisaiapynl s filtered

5 off and the filtrate is concentrated under vacuum

4. g aiithel expecdddedrachioriss £ abtal fefperature below

Preparation 8.4
5r¢1aPQA-mmihylphemﬁ%rﬂﬁmmlde&uyhbaceeadldhe fnaxbate is

H3C (111), HCOOH : R3 = -NHOOOH3 10 A)

1 thTzthMI(eld nﬁ-amhyi’r rihmm;& )Pt pRerti ere oAt The sbeTnpaunzis
preg?red according to procedure described in step
A)areﬁ “parths girarion ﬁ@?‘ﬂﬂ?@ thaplzr@dgomo ice and

magnesi umin 15 p of THE, 15
1 %%e@ ¥ A Ih e rﬁqwreﬁr%tfedrﬁﬁa%os%uean and

the bpernezéllpltfté)egexdnllen ne I ere oEf TbHy['E S'L%C 1019 and

10 washed with water. 42.8 g of the expected product are

obtained after drying.
C) N-[4-(3-Fluorophenyl)piperid-4-yllacetamide formate
A mixture of 14 g of the compound obtained in

the preceding step, 16.32 g of ammonium formate and

15 2.3 g of 10% palladium-on-charcoal in 100 ml of ethanol

ig left at 40°C for 30 minutes and then at rt for
1 hour 30 minutes. The catalyst is filtered off and the
filtrate is concentrated under vacuum. 12 g of the

expected product are obtained.

20 Preparation 8.3

N~ [4-(3,4-Difluorophenyl)piperid-4-yl]acetamide

formate

(I, HCOOH : R, = ; R,=-NHCOCH,

A) 1-Benzyl-4-(3,4-difluorophenyl)piperid-4-ol

25 To a suspension of 7.55 g of magnesium in
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t he expected product are obtained. B)

N-[ 1- Benzyl - 4- (4- met hyl phenyl ) pi peri d-4-yl]acetam de
To a solution of 5.4 g of the conpound 20 obtained in
the preceding step in 30 ml of acetonitrile is added
dropw se, at a tenperature below 30C, 19 mM of 95%
H2SO4 solution, and the nmixt®%e is then stirred at rt
overnight. The reaction mxture is poured onto ice

and basified by addition of concentrated NaOH 25
sof uft ot HRE %ﬁeaﬁé%%i%r?avéS?o?n%af?El@P|?Eréa 9f Pt

2%fgf§@%%Qgg-é%ffugrgﬂeﬁggngxPﬁci89 RIOGHChHA & as to
- 4- | phenyl ) pi peri g- 4-yl i
ST Al CXERIRIY R ILRCELSrte | LR8I AL MR OFHELS fere

_ e conpount obtarned ~Tn
c s or [
g A R A A B G LA
pat | adi 491 QP: Shak£0ab ésoﬁdﬁggeﬁgflIbepﬂbéfya§nb§e in
stirred overnight whilg allow ng the tenperature to

riee hp &f . THhei §ajadystarsphikéessd ohé andethe is then
filtrate is concentrated under vacuum 1.63 g of the

expeeted Pt oRluchvareight ai Ned Addetidnymbgtul® is poured
Preparation 8.5

Nethde (=a et dnoey pifigy Al )gui Iperiich snd |eadetamate wiftdr redtheer,
H3CO (I1l1), HCOOH : RZ = R3 = -NHCOCH3 A)

1tBeneydanti¢ sphet ¢ oky Piehad ) PV eerNa:S0.0 angs thes sodiviest
of 44.8 g of 1-bronp-4- methoxybenzene in 700 m of
Tiﬁ;@gagqﬁﬁggﬂt@pdqg(yacuum. 38.3 g of the expected

product are obtained after crystallization from
cyclohexane.
B) N—fl—Benzyl—4~(3,4—difluorophenyl)piperid—4—
yl]acetamide

To a solution of 37 g of the compound
obtained in the preceding step in 140 ml of
acetonitrile isg added dropwise, at a temperature below
30°C, 120 ml of 9$5% H,S80, solution, and the mixture is
then stirred at rt overnight. The reaction mixture is
poured onto ice, basified by addition of concentrated
NaOH solution and extracted with DCM, the organic phase
is washed with water, with saturated NaCl solution and
dried over Na,;50,, and the solvent is evaporated off
under vacuum. 38.6 g of the expected product are
obtained after drying.
C) N-{4-(3,4-Difluorophenyl)piperid-4-yl]acetamide

formate



168 m of a 1.6M solution of n-butyllithiumin hexane
are added dropwi se and the m xture is then stirred at
-78C for 30 mnutes. The solution of 45.3 g of 20

1- benzyl - 4-pi peridinone in 100 mM of THE is then added
dropwi se and the mxture is stirred at -78C for 2

hours. The reaction m xture is poured into 400 m of
saturated NH4Cl solution and extracted with ether, the
organi ¢ phasg | e -t t ) u .
Na?:l 64 psol%t?%ﬁy\g%% %ﬂl\%dgoa\?grE%S%%Bgﬁgatﬁgﬁggn(ad e

SOLNENLriSed ENGPOF AL €dy OFE YNGET A ¥ASHUT, A8rBale Ofndhe
expected product are obtained after crystallization

frombexade. 108)palladium-on-charcoal in 100 ml of EtOH
N-[ 1- Benzyl - 4- (4- met hoxyphenyl ) pi perid-4 5
yliacet artel® Jor ad Slebwuis ofic Of t 48T0e gc@f a1l i€t COSPOUNEered
obtained in the preceding step in 189 nl of

5acef Dnand i tiee | 51 hichdede di @ pewiseeniata ted enpdeat vaeulmel ow
27C, 160 m of 95% H2SO4 sol ution, and the m xture is
104 thed st ithedetpecPedopredarid deftobveimeght while
cold. The reaction mxture is poured onto ice and
basi f i eRFeBAT PR i Bt of 30% NaOH sol ution, and the
precipita{e formed is filtered off by suction and
washed Ni t4 (4edfehhy ohenyl Hpineel @xhett RESF YIRS are
oB%ained and 15 are used w thout further
P FTEt i on. O
N-[4-(4-N®thoxypheny|)piﬁgk%d-4-yl]acetanide formate
A mxture of 2.58 g of t sppoURd obtained in the
precedi ng st@p, HERHY Ryf= ammp 1 § oORat-NHAUGCHL. 7 ¢

0
of 10% pal | adi um on- char coal m of EtOH is
10

A) 1-Benzyl-4- (4-methylphenyl)piperid-4-ol
This compound is prepared according to
procedure described in step A) of Preparation 8.3,
gtarting with 2.6 g of magnesium in 15 ml of THF, 15 g
15 of l-bromo-4-methylbenzene in 100 ml of THF and 16.6 g
of l-benzyl-4-piperidinone in 100 ml of THF. 22.9 g of
the expected product are obtained.
B) N-[1-Benzyl-4-(4-methylphenyl)piperid-4-yl]lacetamide
To a solution of 5.4 g of the compound
20 obtained in the preceding step in 30 ml of acetonitrile
is added dropwise, at a temperature below 30°C, 19 ml
of 95% H;S0, solution, and the mixture is then stirred
at rt overnight. The reaction mixture is poured onto
ice and basified by addition of concentrated NaCH
25 sgolution, and the precipitate formed is filtered off by

suction. 4.51 g of the expected product are obtained.
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20 stirred overnight at rt. The catalyst is filtered
off and the filtrate is concentrated under vacuum
0.7 g of the expected product is obtained.
Preparation 8.6
N-[4-[4-(Trifluoromethoxy)phenyl]piperid-4- 25

yl Jacetani de formate F3CO (§$1), HCOH: R2 = | ; R3

= -NHCOCH 3 3 65 A

1- Benz [4-(trif]uoropmethoxy) hen erlg 4-0
Tﬁ?chiﬁpéﬁnHeFQYEPEﬁEYéHPéEEBFélﬁgY baFﬁ amyAgcEggrate

startl

oo 1. Lﬁgoﬁ%}%ﬁu%?%rp? 3%3 OPug, Sourounia pheadptd
THE

BuEG PERC IR RERRAEdg Bach Apadpfim fomate dn

%aemzygf%gbﬁeigdegsﬂsdle om0l oIHE, 3808  8F 103

e expected pro are o talne

h%éh@ss}awoﬁ EAakLohi! ver QHEEHOéMaDBEQWnlEtQ?é' d54-
acetamde To a m xture of 18.43 g of th

C@HPQH@Q oPetBiLgRd WHllgeaPISQEQQHQhét@Emb@r@ﬂuﬂé 0b
acetonitrile 1S added dropwi se, at 25C, 120 m of 95%

HeS6d tsokuliThe aatalfietnixt pidtésetiheprshhdr edefor 3
hours. 15 The reaction mxture is poured onto ice,
bésltredebys addcénonavédcondent vatedmNaDHE30gubf onhe
and extracted w th EtQAc, the organic phase is washed
wexheqaedrpapductr frd obeainadSeAteundryhadsol vent is

evapor at ed of f
Preparation 8.5

N-[4- {4-Methoxyphenyl)piperid-4-yl]lacetamide

formate

H,CO

(Lif), HCOOH : R, = ; R,=-NHCOCH,

A) 1-Benzyl-4- (4-methoxyphenyl)piperid-4-ol

A solution of 44.8 g of 1l-bromo-4-
methoxybenzene in 700 ml of THF is cooled to -78°C,
168 ml of a 1.6M sclution of n-butyllithium in hexane
are added dropwise and the mixture is then stirred at
-78°C for 30 minutes. The solution of 45.3 g of
l-benzyl-4-piperidinone in 100 ml of THF is then added
dropwise and the mixture is stirred at -78°C for
2 hours. The reaction mixture is poured intc 400 ml of
saturated NH;Cl golution and extracted with ether, the

organic phase ig washed with water, with saturated NaCl
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under vacuum The residue is taken up in ether and the
20 precipitate forned is filtered off by suction. 9.5
g of the expected product are obtai ned. C)
N-[4-[4-(Trifluoromethoxy)phenyl]pi perid-4-

yl Jacetam de formate A m xture of 2.75 g of the
conpound obtained 25 in the‘%ﬁeceding step, 1.97 g of
ammoni um formate and 1.2 g of 10%

pal | adi um on-charcoal in 50 ml of Et is _stirred
OV gD eﬂn‘ft& VI Y304 s aﬂ%i & §°41 %66 T Sand

o REETE TR A OBURREn, B chad 411 o, Fpeordd®
e

113556%%1534&;1' P! OPREIWA RRGKL A o Al NGy A4 M xtur e

of '42.5 of t"he conp step B of
Prepaiatdpide 2 and 250 nl of 2N HC1 solution is
refluxed for 48 hours. 100 m of 4N HCl 10 sol ution

are added angh refdditibn o€ U QUL f dthe Zdistiind
After cooling to RT, the reaction mxture is

nexdtailriete d rby:lad e ol iofg congenin ait sl Ma @£ sol uti on
and extracted with Et OAc, the organi c phase is washed
wiatde twatidrr dred 0¥ i ssiflaV efrdiaiS@®, @nd: ttensotaente ielow
15 evaporated off under vacuum 37 g of the expected
27°C, 160 ml of 95% H,S0, solution, and the mixture is
then stirred for 2 hours and left overnight while cold.
The reaction mixture is poured onto ice and basified by
addition of 30% NaOH solution, and the precipitate
formed is filtered off by suction and washed with
water. 49.4 g of the expected product are obtained, and
are used without further purification.
C) N-[4-{(4-Methoxyphenyl)piperid-4-yl]lacetamide formate
A mixture of 2.58 g of the compound obtained
in the preceding step, 2.88 g of ammonium formate and
1.7 g of 10% palladium-on-charcoal in 60 ml of EtOH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 0.7 g of
the expected product is obtained.
Preparation 8.6
N-[4-[4- (Triflucromethoxy)phenyl]l piperid-4-
yllacetamide formate
F,CO
(I, HCOOH : R, = ; R,=-NHCOCH,
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product are obtained. B)

N-[ 1- Benzyl - 4- (3-f | uor ophenyl ) pi perid-4-yl]-4-

chl or obut anam de A m xture of 2.7 g of the conpound
obtained 20 in the preceding step and 1.32 ml of
triethylamne in 100 m of acetonitrile is stirred at
RT for 30 minutes, 1.34 g of>4-chlorobutyryl chloride
are then added dropwi se and the m xture is stirred for
2 hours at rt. The reaction mxture S concentrated

uhdet -BaRavHT 4t he- 6Yrif bdprorerBoxEkRReBB i RIRAF &F ~4nd-

extracted with EtOAc, éhe organi ¢ phase i s.dried over
MySOI and t Fet SoFYBRPURS L8\RAGPATEN BFFORAEF bachlif

3 f_th d d i d .5 C
2oPaShall S4BESL AR PhoRLED R Bpopabsdeisad.s,

| | di n-2- A _pmi xt f, 3 f th d
SBMLLBLLDR gBeo Al KLt EgL3 g of Lhe comoun:
z?ﬁfyflﬂ%ﬁ&ﬁggh%gYEBééaéﬂe693”&OQfmEmgf'§H§§'B@?g hor of

ours at r r I's added to the reaction

N X§ UER, sbDEL185ULEI ROt ¥ Ui enihs ext haghfd Wheh24.1 ml
Et OAc, the organic phase 1s dried over Na2SO4 and the

seEvenbehsyevappiptedaohbnengdar sovatusm TRF6519. 6f gt bE
expected product are obtained. D)

1lehd- éRpEtuetophenyty paper bt dipklipyrrol i di n-2-one 15
A mxture of 2.65 g of the conmpound obtained in the
PBECEdlhgBshepl -4-43- §tof fannpanethbsyhphenzhlpipepig-4-
of 10% pal | adi um on-charcoal in 50 M of EtCH is
syilaedtawiedai ght at rt. The catalyst is filtered off

To a mixture of 18.43 g of the compound
obtained in the preceding step in 61 ml of acetonitrile
is added dropwise, at 25°C, 120 ml of 95% H,SC,
gsolution, and the mixture is then stirred for 3 hours.
The reacticn mixture is poured onto ice, basified by
addition of concentrated NaOH solution and extracted
with EtOAc, the organic phase is washed with water and
dried over Na,30;, and the solvent is evaporated off
under vacuum. The residue is taken up in ether and the
precipitate formed is filtered off by suction. 9.5 g of
the expected product are obtained.

C)} N-[4-[4-(Trifluoromethoxy)phenyl]piperid-4-
yl]acetamide formate

A mixture of 2.75 g of the compound obtained
in the preceding step, 1.97 g of ammonium formate and
1.2 g of 10% palladium-on-charcoal in 50 ml of EtOH is

stirred overnight at rt. The catalyst is filtered off
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and the filtrate is concentrated under vacuum The 20
residue is taken up in 10% Na2CO3 sol uti on and
extracted wth EtOAc, the organic phase is dried over
Na2SO4 and the solvent is evaporated off under
vacuum 1.6 g of the expected product are obtained
after crystallization from@her. 25 Preparation 8.8
1-[4- (3, 4-Difluorophenyl) pi perid-4-yl]pyrrolidin-
2-one. 68 F F (ID : RZ=1 [/ ; RB=-N OA

1288 n%he- ﬁé%éafaéai %FuS?Bﬁﬂ’éEW}ﬁ@p‘é??lﬁ-r&-’%ﬁ*r“ﬁé- A2 9 of
mxture of 14.5 of the conpound.obtained in step B)
o?ﬁ%r%ﬁ%?%??%npggguﬁﬁdaiﬁooﬁgaﬁ?e§@6F[l 5 solution is
reflux?ge oL 48 Qogr§. The reaction mxture is
concenttat ed under "vacuum the residue is taken up in

ether anfylhe. pLeckBbhahs: [BLEA;aSalid | BLeropiiva -one

sucti on. e precipitate ts en up

solution and extracted wi th DCM the organi c phase is
10 dried over Na25(4 and e solvent is evgporated off
under vacuum 75 g 0 expect ed productjare
obt ai ned. B) ‘Ry= ; Ry=—N

N-[ 1- Benzyl - 4- (3, 4-di f nyl ) pi peri d- ]-4-

chl or obut anam de 15 A m xture of 3.11 ¢
conpound obt ai ned

A) 1-Benzyl-4-(3-fluorophenyl)piperid-4-amine

A mixture of 42.5 g of the compound cbtained
in step B of Preparation 8.2 and 250 ml of 2N HCI1
solution is refluxed for 48 hours. 100 ml of 4N HCl
solution are added and refluxing is continued for
72 hours. After cooling to RT, the reaction mixture is
neutralized by addition of concentrated NaCH solution
and extracted with EtOAc, the organic phase is washed
with water and dried over Na,50,, and the solwvent is
evapcrated off under vacuum. 37 g of the expected
product are obtained.
B) N-[l-Benzyl-4-(3-fluorophenyl)piperid-4-y1l]-4-
chlorcbutanamide

A mixture of 2.7 g of the compound obtained
in the preceding step and 1.32 ml of triethylamine in
100 ml of acetonitrile is stirred at RT for 30 minutes,
1.24 g of 4-chlorobutyryl chloride are then added
dropwise and the mixture is stirred for 2 hours at rt.

The reaction mixture is concentrated under vacuum, the
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in the preceding step and 1.43 m of triethylamne in
50 m of acetonitrile is stirred at rt for 30 m nutes,
1.16 g of 4-chlorobutyryl chloride are then added
dropwi se and the m xture is stirred at rt for 5 hours.
20 The reaction m xture is concentrated under vacuum
the residue is extracted with’ Et OAc, the organic
phase is washed with water and dried over Na2504, and

the solvent is evaporated off under vacuu 3. 73
| e e TR D G ey extrested Wi #éle,

IS T PR e e o $y B e covert iz
ST BAE (hnd e R LR R 0 £ 60 Ao Jede 9 C
?ntepd]irédé&g é@o&g iéecy\_ater is added to the reaction

um the resulting mxture is extracted with

Et@QAC, - thes BN £- phaspudsSopidh £ 9VeEr Ng2804 and the

solvent is evaporated off under  vacuum 3.7 g of the

expPECH eI dduci - &€ obtained in the formof an
orange oil. 10 D

1-[4- (3, 4- DA It topyd eny | 3 py pef i thel - ybiypyund| ool axt@ed in
one A mxture of 3.7 g of the conpound obtained in

t iehrpmosckdigng t spep 13194 o0 of L angronk udd ¥ osediiem dmddr ide in
g of 10% pal | adi um on-charcoal in 60 m of MOHis 15
st¥¥ eih 0 rel fof DMAole sst Thesd afar y23thours jak gfted Water
off, the filtrate is concentrated under vacuum the

r elsi AASE tAKERe PR BPhEPLBHEE? net R et et e - mixture

formed . .
fs extracted with EtOAc, the organic phase is dried

over Na.50; and the solvent is evaporated off under
vacuum. 2.65 g of the expected product are obtained.
D} 1-[4-(3-Fluorophenyl)piperid-4-yl]pyrrclidin-2-one
A mixture of 2.65 g of the compound obtained

in the preceding step, 1.43 g of ammonium formate and
1.2 g of 10% palladium-on-charcoal in 50 ml of EtCH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. The
residue is taken up in 10% Na,CO; solution and extracted
with EtOAc, the organic phase is dried over Na,S0; and
the solvent is evaporated off under vacuum. 1.6 g of
the expected product are obtained after crystallization
from ether.

Preparation 8.8

1-[4-(3,4-Difluorophenyl)piperid-4-yl]lpyrrolidin-

2-one
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is filtered off by suction. 2.5 g of the expected
product are obtained. 20 Preparation 8.9

1-[ 4- (4- Met hyl phenyl ) pi peri d-4-yl]pyrrolidin-2-one H
3C(ll) : R=R=- N 0 A

N-[ 1-Benzyl - 4- (4- et hyl phenyld pi perid-4-yl]-4

chl or obut anam de hydrochl oride 25 A m xture of 20 g of
t he conpound obtained in Bstep A of Preparation 8.4
and 120.7 m of 70 4.chlqgrobutyronitrile is cooled to
0C, 50.5 m of 95% )’

and the m Xt yfg Jg§ =St t 0-5C for
reacti on m xture i po rqg, nt o ter,

rs. The
ied to pH

extracted with DCM the organic phase i@ washed with
wat er and dried over MgSOH, and the solvent is

pay ti akdyzgpneent f at@ds 1 Jbeophasel gpipefrﬂaeaz Lghihé
filtered off, the filtrate is acidified to pH 1 by
addi ti on ofa2iN dydtecht or4 cseffhef d9Resobupoband dbeained
mxture is left stirring and the precipitate forned
isnfstepred of fPhypsuetican. 893 8aydoid0the ekpettEdl
product are obtained after drying under vacuum 3)
s¢HuBkeR y} s w¢ Al weedyf pheh§| Dpiper i Bhg-rasction mixture
yl]pyrrolidin-2-one_To a solution of 1.9 g of the

ntrated under wvacuum, the residue is taken up
in ether and the precipitate formed is filtered off by
suction. The precipitate is taken up in 10% NayCO;
sclution and extracted with DCM, the organic phase is
dried over Na,S0; and the solvent is evaporated off
under vacuum. 10.75 g of the expected product are
obtained.
B) N-[l1-Benzyl-4-(3,4-difluorophenyl)piperid-4-yl]-4-
chlorobutanamide

A mixture of 3.11 g of the compound obtained

in the preceding step and 1.43 ml of triethylamine in
50 ml of acetonitrile is stirred at rt for 30 minutes,
1.16 g of 4-chlorobutyryl chloride are then added
dropwise and the mixture is stirred at rt for 5 hours.
The reaction mixture is concentrated under wvacuum, the
residue is extracted with EtOAc, the organic phase is
washed with water and dried over Na,S80,, and the solvent
is evaporated off under vacuum. 3.73 g of the expected

product are obtained.

C) 1-[1-Benzyl-4-(3,4-difluorophenyl)piperid-4-



obtained in the preceding step (free base) in 60 nl of
DMF is added, at rt, 0.396 g of 60% sodi um hydride in
oil, and the mxture is stirred at rt overnight. Water
20 is added to the reaction mxture, the resulting
mxture is extracted with Et OAc, the organic phase is
dried over Na2SO4 and the soqgvent i s evaporated off
under vacuum 1.7 g of the expected product are

obt i ned

1-4 RXF§ﬁﬁ%%&§ﬂ%HRW?plperld 4- yI]pyLrolldhn 2-one 25
A s
pré”céh.“rné % m#%% %?#%21?%0%% Sfesined
‘%
|s stlrr or hour s yst TS T I'tere
AL AP VSR 0B! 4 1 100 b G e

of i ald the 44 IdT ale pne C:E’ém@{‘,{f ﬁ] rkd@rfdlacéj%ugé‘e

residue i s taken upln acet one an epre(:lpltate

5 T QiR 155 fddde&d &b Ae WesUCtdD matiasiind Mddn in

acetone.” 1.232 g of the expected product are obtai nedg
PreRadiatd Ok &xdracted with EtOAc, the organic phase is
1-[4-(4-N@thy|phenyl)piperid-4-y|]piper|&3n 2-one H3C
= drileRIBvdy NABOR2afl #he solvent is evaporated off
N-[ 1- Benzyl - 4- (4- met hyl phenyl ) pi perid-4-yl]-5 10
chirgtegperacanani de- hyalraft Hitee i ebepe ek truradwft Gasd: g of
the conpound obtained in step A of Preparation 8.4
aﬁ@@r@% ot heiom-af amlerame reile is cooled to
16 m of 95% H2SO4 sol utjon are added quickly

1oaﬁa ﬁﬁéﬁmg&lﬁquﬁgggqquhpnyl)plperld -yllpyrrolidin-2-

15

20

25

one
A mixture of 3.7 g of the compound cbtained

in the preceding step, 1.9 g of ammonium formate and
1.4 g of 10% palladium-~on-charcoal in 60 ml of MeCH is
stirred at rt for 4 hours. The catalyst ig filtered
off, the filtrate is concentrated under wvacuum, the
residue is taken up in ether and the precipitate formed
is filtered off by suction. 2.5 g of the expected
product are obtained.

Preparation 8.9

1-[4-{(4-Methylphenyl)piperid-4-yl]lpyrrolidin-2-one

s L el

A) N-[1-Benzyl-4-(4-methylphenyl)piperid-4-vy1]-4-
chlorobutanamide hydrochloride
A mixture of 20 g of the compound obtained in

step A of Preparation 8.4 and 120.7 ml of



15 at 0-50C for 4 hours. The reaction mxture is
poured into water, basified to pH 14 by addition of
concentrated NaCOH sol ution and extracted with DCM the
organi ¢ phase is washed wth water and dried over
MySO4, and the solvent is evgporated off under
vacuum The 20 residue is taken up in 2N hydrochloric
ether solution and |eft stirring, and the precipitate

ex g%{dle %?%t:jvl'd%er{l Jgﬂc Ich%c@tlcg)to O‘QCO 56%6 ml of 95%
yﬁ¥%0 egéybtl aPE%%¥g8§g$¥%% %B%;égd th% ﬁxture is

251 pefTdi i 2- ofie

Copeu oo st T2 19 A RS, g 1o

S%Mc{‘yﬂidcg%dt{ézp' lha P od h;eo Bt &y} Sacﬁﬂtffc?rg of
overnight at rt. Witer is added to the reaction

5 Modnbeht ddted ardn |1 i X3irEhd Sese @adi AL etk WddM, the
DCM the organic phase is washed with water and dried
ovRfg NS @hasnd & heastodd/ enit i Svatespoidtdsh of fowslengso,,
vacuum The residue is taken up in iso ether and the
preeci pilaatsoharmedi s pdnt telled africdntrasumti drhe 0. 15 g
of the expected product is obtained. 10 O
]_qnﬁqhuh%ﬂtmﬂqﬂnﬂﬁm)qﬂ;ﬁwl&ﬁﬂeqdq&ﬁ¢xﬂhahﬂﬁl&ﬁﬂﬁ? e

m xture of 2 of the co ound obtained in the

praéblé&frﬂgedsttép PH lob¥y s drRni W Wb rinsdro Pl @ e igher

of 10% pal | adi um on-charcoal in 50 m of MeCOH.is
10 stﬁicf]r‘gdl%ertrhegﬁ‘tl’ﬁtu% lsrr?ee%fat%ﬁwlfi% 79 tdted of f
15 and t

d?empﬂeaéé A 1S NGRS UL MM & T of
the expected product are obtéined after drying under
vacuum.
B) 1-[1-Benzyl-4-(4-methylphenyl)piperid-4-
15 vyllpyrrolidin-2-one
Toc a scluticn of 1.2 g of the compound
obtained in the preceding step (free base) in 60 ml of
DMF is added, at rt, 0.396 g of 60% sodium hydride in
0il, and the mixture is stirred at rt overnight. Water
20 is added to the reaction mixture, the resulting mixture
is extracted with EtCAc, the organic phase is dried
over Na,S0; and the solvent is evaporated coff under
vacuum. 1.7 g of the expected product are cbtained.
C) 1-[4-(4-Methylphenyl)piperid-4-yl]pyrrolidin-2-one
25 A mixture of 1.7 g of the compound obtained
in the preceding step, 0.934 g of ammonium formate and

0.026 g of 10% palladium-on-charccocal in 100 ml of MeOH
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the expected product is obtained. Preparation 8.11
1-[4-(3- Met hyl phenyl) pi peri d-4-yl]pyrrolidin-2-one
CH3 (IR :RR= R3:= N O 20 A
1- Benzyl - 4- ( 3- net hyl phenyl ) pi peri d-4-ol This conmpound
is prepared according to the_, procedure described in
step A of Preparation 8.3, g%arting wth 3.4 g of
nagnesiun1in 15 ni of THF, a solution of 20 g of
romo- 3- thy zene Ln 100 25 of _.THF and_a

séFu? 6ﬁr8 >. 13 3°6f BEnyl%he7§3989585i&8n3195ered

?f angftg fl%grg 1gfcgggeﬁégggggdunaégdggguﬁﬁ? The

al ne

NEF%lQ QZXE %a%%n ghXEpP@Q¥§%Q'Q?E'ghé'ﬁgkbé'itate

oro utanan1 e hydrochlori is compound is

PEBPAERAd 1 3CEQf diprgqgt Bftfh%y Bh%%gﬂr ane%%hgadwhEhSt ep
A of Preparation 8.9, starting wt t he

cgrpeund . obt abned be the eﬂgé@ﬁéﬂnﬁréﬂﬁﬁt ééeSOEtaQﬁed
4-chl orobutyronitrile and of 95% H2SO4

sol uti orep@rdtdonf sthe expected 10 product are

obtai ned. C) 1-[1-Benzyl-4-(3-nethyl phenyl) pi perid-4-
yI]pyrﬂeﬂhdKn—Meohylﬁheay§®bwpbmmdeﬂ ¥1lgpdberhdin-2-one
conmpound obt ai ned t he precedlng step (free base)

in 150 m of DWVF i added, at rt of 60%
sodlun1hydr|dH)tR2e|

A} N-[1l-Benzyl-4- (4-methylphenyl)piperid-4-y1]-5-
chloropentanamide hydrochloride

A mixture of 6.8 g of the compound obtained
in step A of Preparation 8.4 and 50.3 g of 5-chloro-n-
valercnitrile is cooled to 0°C, 17.16 ml of 95% H,80,
solution are added quickly and the mixture is stirred
at 0-5°C for 4 hours. The reaction mixture is poured
into water, basified to pH 14 by addition of
concentrated NaOH solution and extracted with DCM, the
organic phase is washed with water and dried over MgSOQ,
and the solvent is evaporated off under vacuum. The
residue is taken up in 2N hydrochloric ether solution
and left stirring, and the precipitate formed is
filtered off by suction. 2 g of the expected product
are obtained.
B) 1-[1-Benzyl-4-{4-methylphenyl)piperid-4-
yvl]lpiperidin-2-one

To a solution of 1 g of the compound obtained
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the m xture is stirred at rt overnight. The reaction

m xture is extracted wwth DCM the organic phase is
washed with water and dried over Na2SO4, and the

solvent is evaporated under vacuum 6.7 g of the
expected 20 product are obtained. D)
1-[4-(3-N®thy|phenyl)piperid-ﬁgyl]pyrrolidin-2-one A

m xture of 6.5 g of the conmpound obtained in the

precedi ng step,. 3.53 of _anmonium formate and_ 0.1
oflfio‘ggep%w%%%ﬂﬁ%n%%%r toareibrash W A M iPBsts
stirred overnigh t ort catalyst is.filtered off
ST (3 T o LomcBiith of 0 St RS HE Tk ( i
[ n i n, aceto n . clpitat d.i

PR TRl O PRI R B 1R B Ty fadea
pr i e tJ : : ;

B B o e A TS L 3 acaoar i ee UReems 12
CUkcradtsd Rii @ @M C ohd ofanic phase is washed with
1-[ (Benzyl oxy) car bonyl ] - 4- phenyl piperi di ne- 4-
Cafdoxy | dred agt fed\ ¢t WL, 905, , 184d0tBE solvent is

4- phenyl pi peri di ne-4- carboxylic acid

p-d-~ed pprereesad fofttendew 2438ugn of Tiag ueesisdud 01 S0CaaOHip in
solution in 500 mM of water is cooled to 5C. A

salsn arhef H©81 Xthe gfrdeiwitandl Droofed nes ef i tds583d dff by
of acetone is added dropwi se and the mxture is

st$uetelbn § of - 65 dayst vibie eexpeovd preducenperetiaidned.

return to \ . qa
C) 1-[4-(4-Methylphenyl)piperid-4-yllpiperidin-2-one

A mixture of 2 g of the compound obtained in
the preceding step, 1.04 g of ammonium formate and
0.292 g of 10% palladium-on-charccocal in 50 ml ¢f MeOH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 0.7 g of
the expected product is cbtained.
Preparation 8.11

1-[4-(3-Methylphenyl)piperid-4-yllpyrrolidin-2-one
. CH,

(I : R, = ; Ry=-—N
O
A) 1—Benzy1—4—(3—methylphenyl)piperid—4—ol
This compound is prepared according to the
procedure described in step A of Preparation 8.3,
gtarting with 3.4 g of magnesium in 15 ml of THF, a
golution of 20 g of l-bromo-3-methylbenzene in 100 ml

of THF and a solution of 22.13 g of l-benzyl-4-
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rt. 150 m of acetone are added and the reaction 15
m xture is poured onto a m xture of 200 g of
concentrated HCl solution, 300 m of water and 300 n
of acetone precooled on an ice bath. The precipitate
formed is filtered off by su&éion and washed wth
water and then wth ether. .7 g of the expected
product are 20 obtained. B) Benzyl

4- (.chl ar.ocar honyl ) - 4-ph I peridi ne-| - r boxyl at e
B GFeaT55 0 G e T aind ot Sede Srtensed
p ing_step,and_71.4 g of thionyl chloride in 25

4 %%ﬁﬁcgfafF?Fgﬁgﬁﬁgﬁdethane is refluxed until the

%@' Wi Qn 1t %4*13(36.&%%%%&3%2%@5%@Jzﬂ; Yyre.is

concentrated ‘'under va ue 1 s taken up

| _h13¢eHRRenahd deh gy selwentbligeevapor ated of f under
vacuum 55.3 g of the expected product are obtained

in the formrhafs @opeRRdOlils prePhrBeNzHcording to the
4-1i socyanat o- 4- phenyl pi peri di ne-1|-carboxyl ate ™ A
selrdicednrel deRcipedl inhhetcepnpowid rakipairaedon @ .the
preceding step in 200 nl of acetone is cooled to 5C,
asseahtitingn wathl 245 gg odf thedicompazinde ot aGthed iof the
water is added dropw se, and the m xture is stirred

f preted2ngogtepwhilke Salowifng -ichd oretpéyatomie riid er iagel
tort. _The reaction mxture is concentrated under
v&Eugninlt RE SPdsHaB@: S kI uP i SR NSHEOR R IRTDN
and extracted wth toluene, the organic phase is
WREREHCH BfewabPERIRSRi-t h saturated Nad sol ution and

dEBeQ—%ngeQ%%§gﬁi(%Q%ethylphenyl)piperid—%—
v1llpyrrolidin-2-one
To a solution of 7 g of the compound obtained
in the preceding step (free base) in 150 ml of DMF is
added, at rt, 1.56 g of 60% sodium hydride in oil, and
the mixture is stirred at rt overnight. The reaction
mixture is extracted with DCM, the organic phase is
washed with water and dried over Na,S0,, and the solvent
is evaporated under vacuum. 6.7 g of the expected
product are obtained.
D) 1-[4-(3-Methylphenyl)piperid-4-yllpyrrolidin-2-one
A mixture of 6.5 g of the compound obtained
in the preceding step, 3.53 g of ammeonium formate and
0.1 g of 10% palladium-on-charcoal in 150 ml of MeCH is
stirred overnight at rt. The catalyst is filtered off,
the filtrate is concentrated under vacuum, the residue

is taken up in acetone and the precipitate formed is
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15 two thirds of the solvent are concentrated under
vacuum The rest of the toluene solution is refl uxed
for 1 hour and then concentrated under vacuum 54 g of
the expected product are obtained in the formof an
orange oil that crystallizes. 20 D) Benzyl
4-[[ (2- chl or oet hoxy) car bony! T%mni no] - 4-
phenyl pi peri di ne- 1-carboxylate A mxture of 3.36 g of
t he. conpound_obtai ned, in the precedi ng step and 8.Q4
o S1CSTERI OF 6P aer - 50- o SobE 1£8 dFERFEF S8 RaRg1ct
IS ref%uxed or 5 hours and 25 then stirred overni ght
BRTTtOPFRE TRaction nixture is concentrated under
vacuum.,_the residug is taken up in pentane and
tritu?%%%%?r%Rﬂo?hg‘%?ecipitate formed is 76 filtered
of f by.sugtj ; d,wi.{h_pent c£i9_~0 he
32V bﬁg%?f§%§@§£$ 4ﬁg%? E 8 §£§Z?§1alﬂ 29bnk

expected produ ai )~ Benzy

4- (2-oxo-1, 3-oxazol i di 2y ) - 4-

phenyl pi peri gihe 1E§ari ate pA_mxpure 9of 3.7 g
of the conpound’ 0Bt ai nkt n t he ptecedi ep and
0.7 g of 60% sodi um hydri~de “in oil in 5& m of DW is

stirred overnight at rt. The reaction M xture is
concentrated under vacuum the residue is taken up in
aAbH. 2 [ hEeneylewy ucrohonyd] 19-phenatpeaeni dhnetr €Aac,

the organic phase is washed with water and dried over
Na2oeRxy bhd #Rédsol vent is evaporated of f under
vacuum The_residue is_taken u

in _an iso, o
ethey/pentaﬁemh¥§Fﬁfe°5n35}r9tgﬁg%éageﬁgipfﬁgrldlne"4'
PLechRLL L Loraed L81fLhE80eER0E YN8 51508 8Pdagueous

30% NaOH solution in 500 ml of water is coocled to 5°C.

A solution of 68.2 g of benzyl chlorcformate in 150 ml
of acetone is added dropwise and the mixture is stirred
for 6 days while allowing the temperature to return to
rt. 150 ml of acetone are added and the reaction
mixture is poured onto a mixture of 200 g of
concentrated HCl solutiocn, 300 ml of water and 300 ml
of acetone precoocled on an ice bath. The precipitate
formed is filtered off by suction and washed with water
and then with ether. 89.7 g of the expected product are
obtained.
B) Benzyl 4- (chlorocarbonyl)-4-phenylpiperidine-1-
carboxylate

A mixture of 50.839 g of the compound obtained
in the preceding step and 71.4 g of thionyl chloride in
400 ml of 1,2-dichloroethane is refluxed until the

evolution of gas has ceased. The reaction mixture is



15 washed with iso ether. 2.7 g of the expected
product are obtained. F)

3- (4- Phenyl pi perid-4-yl)-1, 3-oxazol i di n-2-one A

m xture of 2.7 g of the conpound obtained in the
precedi ng step, 1.34 g of ammnium formate and 20
0.45 g of 1096pa|Iadiun}on-cﬁgﬁcoal in 50 M of EtCOH
is heated at 50C for 1 hour. The catalyst is filtered

oAt a R A SRR S eSS it Sake U in

S A (AN Ser e Hert . ARG off QGG g, vacuum.
o o PR S e T B in e o
AT DR 5h %77 and 3,84 g of | triethylamine in

5 109 eyl £ dich)praed hangd:s, idBle [i-cdrRflate

of 2-chloroethyl chloroformate,” and the mxture is
stirred for a dWuitiddn Idf S reast ithe dondali®l idbtained

concentrated under vacuum the residue is 10 extracted
wiitrh tHeOAfreddti mof gt phasi imsl vl etk tid isat@sled to
and dried over Na2SO4, and the solvent is evaporated
ofF°Wndersalatuiom ofhel & &sigluEf | sodickn crmitdey riaphed on of
silica Hgel, eluting with a
water ig added dropwise, and the mixture is stirred for
10 2 hours while allowing the temperature to rise to rt.
The reaction mixture is concentrated under vacuum, the
regidue is taken up in 5% NaHCO; solution and extracted
with toluene, the organic phase is washed with water,
with saturated NaCl solution and dried over Na;80,, and
15 two thirds of the solvent are concentrated under
vacuum. The rest of the toluene solution is refluxed
for 1 hour and then concentrated under vacuum. 54 g of
the expected precduct are obtained in the form of an
orange oil that crystallizes.
20 D) Benzyl 4-[[(2-chloroethoxy)carbonyl]amino] -4-
phenylpiperidine~1l-carboxylate
A mixture of 3.36 g of the compound obtained
in the preceding step and 8.04 g of 2-chlorocethanol in
50 ml cf 1,2-dichlorocethane is refluxed for 5 hours and
25 then stirred overnight at rt. The reaction mixture is

concentrated under vacuum, the residue is taken up in

pentane and triturated, and the precipitate formed is
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DCM MeOH m xture (100/1; v/v). 3.2 g of the expected
15 product are obtained. B)

3-[1- Benzyl - 4- (3-fl uorophenyl ) pi perid-4-yl]-1, 3-
oxazolidin-2-one To a solution of 3.2 g of the
conpound obtained in the precedlng step in 30 m of
DMF is 20 added, at rt, 0.65 & of 60% sodi um hydri de

in oil, and the nixture is stlrred at rt for 1 hour
and then at 30C fo The .r eact.i on
S SR by Mty Lﬁm% ARSSh A G SR re 3¢

h f d
TR S A
IE B X%e%e%x@ 1 %%%ﬂfﬁno%t e, af ter

i g urder  vac

Sﬁ%%ﬁgapF fﬁﬁﬁgnﬂ)dgﬂﬁﬂﬂ -4yl 1-1, 3-oxazol i di n- 2-

A'mxture of 2.4 he conpound obtained 5 in

the precedi ng mit&Rral 0%8 1 0fy m@md‘@ﬁm{@ At ined
0.43 g of 10% pal | adi um on-charcoal in 150 m of EtOH

| $ mhedeehralceaBR0GHy andaurs.g At egosceRidingn tydrtide
the catalyst is filtered off and the filtrate is

cdrceritlr atredsumdernfvamiuns ktdgreaf dure-rediactsad rtl0 The
product are obtained. Preparation 8.14

Sqewﬁﬂmﬁimup@phgnym)mqmaanthQﬁq1nuﬁﬂnwapmumd|¢he
2-one Fla (1):RZ=; R3= - NO
residue is taken up in a pH 2 buffer solution and

extracted with EtOAc¢, the organic phase is washed with
water and dried over Na,8Cs, and the solvent is
evaporated off under vacuum. The residue is taken up in
an iso ether/pentane mixture and triturated, and the
precipitate formed is filtered off by suction and
washed with iso ether. 2.7 g of the expected product
are obtained.
F) 3-(4-Phenylpiperid-4-yl)-1,3-oxazolidin-2-one
A mixture of 2.7 g of the compound obtained

in the preceding step, 1.34 g of ammonium formate and
0.45 g of 10% palladium-cn-charcoal in 50 ml of EtOH is
heated at 50°C for 1 hour. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 1.7 g of
the expected product are obtained.

Preparaticn 8.13

3-[4- (3-Fluorophenyl)piperid-4-yl]-1,3-oxazolidin-

2-one



10

15

20

25

15 A) tert-Butyl bis(2-chloroethyl)carbamate To a

m xture of 75 g of bis(2-chloroethyl)- am ne

hydrochl oride and 91.7 g of di-tert-butyl dicarbonate
in 1000 mM of DCMis added dropwi se, at rt, 61.2 ni

of triethylam ne, and the nix%ure is stirred 20
overnight at rt. The reacti oh’ m xture is concentrated
under vacuum the residue is extracted with ether, the
organi ¢ phase is washed wfth water, with a pH 2 buffer
solution, with 5% NaHCO3 dol uti on and wi th saturated

NaCl solution and dried Na2S™4, and sol vent
is 25 evapor a(#D :&,f= unf acupmR,E01 & of 1he

expected 79 product are Fained in the Oh of an
oil, which is wused without further puridication. B)

tert-Butyl 4-cyano-4-(4-f |uorophenyl)piperidine-I-

carboxylate 5 To.a m xture_of 33. of 60% sodi um .
B en e Fost iVl LDUBCREY b2 DT hHaSaBOSRY L Op AP g -
ad?fd drogmﬁse, at rt, a solution of 50 m of

4 %%?%%% %?Iacetonitrile and 101 g of the conpound

obtai ned i nothe precedinoost epgi e 200 Mo floThE. o80d; nea

10 the mixture is stirred ours

ref | axgd 405 lphoyE - 2pdost b hednat 31k 0yegpi ght. The

reaction mxture 1s poured Iinto saturated NH4CL

s©F Ub 11941 ahvge THE 160 cANcEnt 1 ab edi HAUSFo¥EEHHE) 1 Eh8dded,
aqueous phase is diluted with water and extracted with

15t ether4 . $hegobgant eh pbasethgl dehedrogermblod Sdnanthe
the solvent is evaporated off under vacuum The
onaxger®i 1s stirred for 1 hour at rt. The reaction
mixture is concentrated under vacuum, the residue is
extracted with EtOAc, the organic phase is washed with
water and dried over Na,S0,, and the solvent is
evaporated off under wvacuum. The regidue is
chromatographed on silica H gel, eluting with a
DCM/MeOH mixture {100/1; v/v). 3.2 g of the expected
prcduct are obtained.
B) 3-[1-Benzyl-4-(3-fluorcphenyl)piperid-4-y1l]-1,3-
oxazolidin-2-one

To a solution of 3.2 g of the compound
obtained in the preceding step in 30 ml of DMF is
added, at rt, 0.65 g of 60% sodium hydride in oil, and
the mixture is stirred at rt for 1 hour and then heated
at 30°C for 1 hour. The reaction mixture is
concentrated under vacuum, the residue is taken up in

water and the precipitate formed is filtered off by

suction and washed with water. 2.4 g of the expected
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obtained is taken up in a mni num anount of ether and
the crystalline product fornmed is filtered off by
suction. 87.6 g of the expected product are obtained.
20 C) 4-(4-Fluorophenyl)pi peridine-4-carbonitrile
hydrochl oride A m xture of 87.6 g of the conpound
obtained in the preceding s?%p and 33 nl of
concentrated HCl solution in 330 mM of MeOH is
refluxed for 4 hours. The 25 reaction mxture is

cBRCERET atEd %H@%n%clﬁﬁﬁ?rtﬂEwEesPaﬁ%ri¥:F_3R@n up in
e g L b byotnBe gt BlpeRLg BTV ab T (Recupetdtn-2-

PL %uct are obtained. D)

4-% - Fl uor ophenyl ) pi peri di ne- 4-carboxylic acid A

m xture of p4 f the go ngh.qbt.aj | At Benea
precedi ng S?e%z%%%r§7og %f&ngggs?E%1%§g?§§Pge85 ?nne

360 fhe Obrdiehigeneen! YEOhai § b8f LnxeH:i HAr £ErRQHESand
and then stirred overnight at“rt. The volunme of the

r@a@i@i%nofr? Xb4r al SadedR-8R-£R2908a0 ihy18ddinti €8 BEoOH
ice, the mxture is neutralized to pH 7 by addition of

coackrastad edt HEA- sob Ot fon, 3andutbe REsakt toagl iyt uoert,
is 10 stirred for 2 hours. The precipitate fornmed is
ftheecadalpét by Siuttéoedanfiwasfiethei fhlacetengs

31.56 g of the expected product are obtained. E)
1cfn@entysoxg) eaddonyafudm( 41§ Ruar ophthel gxpected

pi peridi ne-4-carboxylic acid 15 To a m xture of 31.56
gPBPdupe 2BAPORRAINSBt ai ned in the preceding step and

56. 4 of 30% CH
gPrepara%EEh 8.14

3-[4-(4-Fluorophenyl)piperid-4-yl]-1,3-oxazolidin-

2-one

F

(I):R,= R, =

: - N

»—0

o
2) tert-Butyl bis(2-chloroethyl)carbamate

To a mixture of 75 g of bis(2-chloroethyl) -

amine hydrochloride and ©1.7 g of di-tert-butyl
dicarbonate in 1000 ml of DCM is added dropwise, at rt,
61.2 ml of triethylamine, and the mixture is stirred
overnight at rt. The reaction mixture is concentrated
under vacuum, the residue is extracted with ether, the
organic phasze is washed with water, with a pH 2 buffer
solution, with 5% NaHCO; sclution and with saturated
NaCl solution and dried over NazSQ,, and the sgolvent is

evaporated off under vacuum. 101 g of the expected
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solution in 320 mM of water is added 50 ml of acetone,
the resulting mxture is cooled on an ice bath, 20.12
m of benzyl chlorofornate are added dropwi se and 20
this mxture is stirred overnight at rt. The reaction
m xture i s washed with ether, the aqueous phase is
acidified to pH 1 by additingof concentrated HCl
solution and extracted with Et OAc, the organi c phase
shed with water, with saturated Nad, _sol Téﬂqis

A BEOSECH PEE GPLA INESSAT thR) HORE S PPy W

t.ed of f h e
R Be Piebtne £ B e R Al tod ot fng Wit h Dowt and
t | 1,.m 100/ 2:: /i) +3Q..39
B8 R OISO B, Xt CIO0L20 Wik 30 0

4- r.oonyl ) -4-(4-fl uorophenyl) -
pF%gﬁo n%iﬁ-carboxylate 5 To a solution of 30.39 g of

the conpoungg gbtaikned. %ft@%.@ng%Qi%%%S%Eﬂihﬁn%%éﬂﬂde
of 1,2- dichloroethane is added 25 m of thionyl

Chnowide inan@do whe of xMice ang then eldruxed fier slded

hours. The reaction mnmixture is concentrated under

véaeari skhe atesitduea sl itbakeE g il BEM and t he

solvent is evaporated off under vacuum 31.8 g of the

expéduedophedydtcatenditrdilire bndGlL CBez WIf 4hed-cfompound

| uor ophenyl ) - 4-i socyanat opi peri di ne-1- carboxyl ate A

sebgeiogdofindthe grecediaccsvptund Ebtamledf IBIH,n ande

preceding step in 200 i of acetone is cooled on an

| éBepAEKEUEesdBuBtédATer £or1 29 herTrSoditumtaAnge then
refluxed for 1 hour and stirred at rt overnight. The
reaction mixture is poured into saturated NH,C1
solution, the THF is concentrated under wvacuum, the
aqueous phase is diluted with water and extracted with
ether, the organic phase is dried over Na;50, and the
solvent is evaporated off under vacuum. The orange oil
cbtained is taken up in a minimum amount of ether and
the crystalline product formed is filtered off by
suction. 87.6 g of the expected product are obtained.
C) 4—(Q—Fluorophenyl)piperidine-4Fcarbonitrile
hydrochloride

A mixture of 87.6 g of the compound obtained

in the preceding step and 33 ml of concentrated HCL
solution in 330 ml of MeOH is refluxed for 4 hours. The
reaction mixture is concentrated under vacuum, the

residue is taken up in acetone and the crystalline

product formed is filtered c¢ff by suction. 54.71 g of
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15 mM of water is added dropwi se and the m xture is
stirred for 1 hour at rt. The reaction m xture is
concentrated under vacuum the residue is extracted 20
with toluene, the organic phase is washed with 5%
NaHCO3 solution, with saturated NaCl sol ution and
dried over Na2SO4. The reSLﬁQing toluene solution is
refluxed for 1 hour and then concentrated under
vacuum The resid is taken up in pentane and the

5182 STPETEet PHRIFG 258 $PTREREY- of f by Suction. 26

f t t ed t bt ai d. . B |
fg?f[‘f‘2P‘Eﬁﬁﬁ%ﬁ?ﬁe@%ﬁgﬁ%%%?‘]ﬁgﬁgh%?‘l?%’??ﬂxglce’%y‘i
59T OPREMARLRELL BF- 51 001 00X St e A IELURE Bheained

9 .
%ﬁg_ |%H?%?éegﬁgﬁgg§§$:£€§og7l8 %foagkagéium hydIOﬁide

oet uxed™f ours and 5 then

sihries Qvesni ghicgy1dhe antycoNCER FaE eGxdAUEEr 7 hours
vacuum 2.1 g of the expected product are obtained. I)

Befd Yt hdn (4 { +1ed ophenni ghd- 42- X 0-the- P¥dde i df NtBe
yl ) pi peri di ne-1-carboxylate A m xture of 2.1 g of the

coapothoh abiatmed idOmadetle poeeedi my sy epddntdiOn 386

g of 60% sodi um hydride in oil in 20 ml of DW is

steer ethé aniRtloar s atentral Thedreacpfon hyxaddetien of
concentrated under vacuum the residue is taken up in,
cpHonprated Bol usobnt o, aRdrblee ciesil bl Ey Qpextene 1s
organi c_phase is washed wth 15 water and dried over
NEDEERSS bl t hehQervenThe sPrevipbiatedierrednygrfiltered

vacuum The residue is taken . up in
ogguby suct{on ang washed witg acetone. 31.56 g of the

expected product are cbtained.
E) 1-[(Benzyloxy)carbonyll-4-(4-fluorophenyl) -
piperidine-4-carboxylic acid

To a mixture of 31.56 g of the compound
obtained in the preceding step and 56.4 g of 30% NaOH
gsolution in 320 ml of water is added 50 ml of acetone,
the resulting mixture is cooled on an ice bath,
20.12 ml of benzyl chloroformate are added dropwise and
this mixture is stirred overnight at rt. The reaction
mixture is washed with ether, the aqueous phase 1is
acidified to pH 1 by addition of concentrated HCl
solution and extracted with EtOAc, the organic phase is
washed with water, with saturated NaCl solution and
dried over Na,S0,, and the solvent is evaporated off
under vacuum., The residue is chromatcgraphed on silica

H gel, eluting with DCM and then with a DCM/MeCH
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pentane and triturated, and the precipitate fornmed is
filtered off by suction. 1.5 g of the expected product
are obtained. 20 J)
3-[4- (4-Fl uorophenyl ) pi perid-4-yl]-1, 3- oxazol i di n- 2-
one A mixture of 1.5 g of the conpound obtained in
the preceding step, 0.7 g offammoni um formate and 0.2
g of 10% pal | adi umon-charcoal in 20 m of EtOH is 25
stirred fgr 1 hour at 40C _The cgtg% st is filtere

0 t

IRFEREE t PP 2t rad ¥ i s3CoPRePt P uFRRT S VaR URmrduct
0.9 g of the expected product is obtained. 83

PrEparRt ForeS: 15

={ 4= - D) byl phenyl ) pi perj d; 4- - -
R S R S S s TSR

; i - 1)1 am A m xt f 150

H BRI SIS EEIRY  hydr ochi o de and 1449 of
benzyl bromde, i g, 1001 00130 DM &S £00h&d-Op&ind Ce
bath, 120 m of triethylamne are added dropw se and

tOSe & Al £n i Shé hePeSédingdst O 10 DohodI soptift. The
reaction m xture is concentrated under vacuum the

r @t lierdst h ke ni sipaddedat ermBndf €xicagl eehWihde, and
ether, the organic phase is dried over Na2SO4 and the
sty entxtwrevaporidedref fusmdefovat Unours. The reaction
mixture is concentrated under vacuum, the residue is
taken up in DCM and the solvent is evaporated off under
vacuum. 31.8 g of the expected product are obtained.
G) Benzyl 4-(4-fluorophenyl)-4-isocyanatopiperidine-1-
carboxylate

A solution of 31.8 g of the compound obtained
in the preceding step in 200 ml of acetone is cooled on
an ice bath, a solution of 11.1 g of sodium azide in
15 ml of water is added dropwise and the mixture is
stirred for 1 hour at rt. The reaction mixture is
concentrated under vacuum, the residue is extracted
with toluene, the organic phase is washed with 5% NaHCO;
solution, with saturated NaCl solution and dried over
Na;80,. The resulting toluene solution is refluxed for
1 hour and then concentrated under vacuum. The residue
is taken up in pentane and the precipitate formed is
filtered off by suction. 26 g of the expected product
are cobtained.

H) Benzyl 4-[[(2-chloroethoxy)carbonyl]amino] -4- (4-
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110 g of the expected product are obtained. 15 B)

1- Benzyl - 4- (3, 4-di net hyl phenyl ) pi peri di ne-4- carbonit
rile To a suspension of 5.78 g of 60% sodi um hydride
inoil in 20 M of THE and 10 m of DMSO is added
dropwi se a solution of 10 g gf 3, 4-di et hyl 20

phenyl acetonitrile in 50 n £ DVBO, and the m xture
is then stirred for 30 mnutes at rt. A solution of

1 of .t he.compound .obt ai ned.in th recedi ng step
e ene LBt R R AR P o e
mxture is ,stlrred oyerni ght at J ‘t-heT'E%nﬁaﬁa%‘E}di Wiained
m xture is %5 concent rat éd ‘under vacuum e reS|éhe

i $nt @!ﬁ%n Eﬁgcieﬁi%% g‘ryg eranﬁnq} ﬁg%%? 2% é:\?f.ltol}opéu?l%[h’o 1t H‘;ﬁ

organi c se1s d over the solvent is

evapanahed 106l 41 WRASL MAGUND 1 ENe-JFASIKAME flot Yak@mrdd ang
in a 2N hydrochloric ether solution and the

preehPktatectoRRenighs hit! ker egdoidorRientultiedn uaiad »
washed with pentane. 18 g of the expected product are
obtaned. 2mipg af26he?2@kpecCed product are obtained.

1- Benzyl - 4- ( 3, 4- di net hyl phenyl ) pi peri di ne- 4-

can bdeykyt aci(d-I0uvarophemyd )ol -12 -gxof- 1t, Be commpdud n- 3 -
obtained in the preceding step and 11.06 g of KOCH

p#ll) piperndioe ~H- cagbosyRyltene gl ycol is refluxed for

24 hours. After coolin% tort, water is added to the
reaction m Rt ME&Lureh@lagdudods Pphade iCORYSHED ohtesned
et her and neutralized 15 to pH 7 by _addition of

coficEhfr REEGSAETIs SIE6R GRS Bnde6 g 6f 60% sodium hydride

in 0il in 20 ml of DMF is stirred for 2 hours at rt.
The reaction mixture is concentrated under vacuum, the
regidue is taken up in a pH 2 buffer solution and
extracted with EtQAc, the organic phase is washed with
water and dried over Na,S80,, and the solvent is
evaporated off under vacuum. The residue is taken up in
pentane and triturated, and the precipitate formed is
filtered off by suction. 1.5 g of the expected product
are obtained.
J) 3-[4-(4-Flucrophenyl)piperid-4-y1l]-1,3-oxazoclidin-2-
one

A mixture of 1.5 g of the compound cbtained
in the preceding step, 0.7 g of ammonium formate and
0.2 g of 10% palladium-on-charccal in 20 ml of EtOH is
stirred for 1 hour at 40°C. The catalyst is filtered

off and the filtrate is concentrated under vacuum.

0.9 g of the expected product is obtained.
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the precipitate forned is filtered off by suction.
10.6 g of the expected product are obtained. D)

1- Benzyl - 4- (3, 4- di net hyl phenyl ) pi peri di ne- 4- car bonyl
chloride hydrochloride 20 A m xture of 10.6 g of the
conmpound obtained in the preceding step and 8.76 m
of thionyl chloride in 100 AP of 1,2-dichl oroet hane
is refluxed for 6 hours and then stirred overni ght at
rt. The reaction m xture 1is concentrated under
vacuun?rﬁﬁérﬁéspﬁué ‘S taken up 25 |n ether and the

preC|p te for d i ered,of.f ucti.o nd
Rahed itfn (é¢ AaP LR N PREGIHY BitE 8 5 oW L e
ex ect proguct are obtained, and are used mnthout 85
*pat i ¢ati on. E)
1 Benzyl 4 (3, 4-di net hyl phentyl ) -4- |
socyanat opi peri di neHcsol ytj on of 9 of the conpound
obt ai ned in the precys step and 5.1
trlethylan1né nRm m |p cetqneRgs Udﬁ ed o 0C, a
solution of 3.1 g of sothuhAtTazide in 15 wat er
is added dropwise and the mxture is stigred while
all owi ng the tenperature torise to rt. The reaction

nh§t%re |§é§9ge? %ﬁt%%E%gy%ﬁﬁ er ;vacuum t he residue

IS ex uene e organi c phase IS

washed wi t hpwgt gt 200 drhed Qverr HHa2S0ALIRR0RE1) amine

t ol uene phase Isre que hours e reaction

”h§H%6%hﬂ%r§@€C§BHr@h@wﬁuﬁ@ebeﬁé9quﬁhkﬁudﬁ'&% 40900fnl of
t he expected product ich is uSed w thout

fomtrhes pubiltdcahi @R ice bath, 120 ml of triethylamine

are added dropwige and the mixture is then stirred for
5 hours at rt. The reaction mixture is concentrated
under vacuum, the residue is taken up in water and
extracted with ether, the organic phase is dried over
Na,50, and the solvent is evaporated off under vacuum.
110 g of the expected product are obtained.
B} 1-Benzyl-4-(3,4-dimethylphenyl)piperidine-4-
carbonitrile

To a suspension of 5.78 g of 60% sodium
hydride in oil in 20 ml of THF and 10 ml of DMSO is
added dropwise a solution of 10 g of 3,4-dimethyl-
phenylacetonitrile in 50 ml of DMSO, and the mixture is
then stirred for 30 minutes at rt. A solution of 14 g
of the compound obtained in the preceding step in 50 ml
of DMSO is then added dropwise and the mixture is
stirred overnight at rt. The reaction mixture is

concentrated under vacuum, the residue is taken up in
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F) 2-Chl oroethyl [1-benzyl-4-(3,4-dinethyl phenyl)-

pi perid-4-yl]carbamate A m xture of 4 g of the
conmpound obtained in the preceding step and 10.05 g
of 2-chloroethanol in 20 50 ml of 1,2-dichloroethane
is refluxed for 4 hours. The reaction mxture is
concentrated under vacuum an the residue is
chromat ogr aphed on silica gel, eluting with a

/ h d.
ik }%ta%?]ee’é’bﬂf%?ﬁ% OhSiy Eiher2 8nl oHlgs SXpRELES, e
%ie g%%é?nﬂ %%%4a8dnépﬁylp%eny )prSFFEOE ﬁF fff
O%ﬁgln'gégugmon?h§6re§igﬁétyéetgﬁeg onin ?ezﬁonpound

ed in the preceding step and 0.4 60% sodi um

hﬂ?&f@@hl@rlé'éthQrZQoﬂﬁt9£nE§ﬁa'éhétbfééﬂpiéété hevhed
rt. The reaction mxture is concentrated under

V§§Uﬂﬂ1téP€d5of§Sb USuE6168KEAA UPatRedak et hapdntane.
extracted with Et QAc, the organic phase is washed

W § hg wat et hangxgetedd opesdudSi¥e antaihedsol vent is
evaporated of f under vacuum 1.4 g of the expected
product 2a6e-2braCned. H)

3-[4-(3, 4-D net hyl phenyl ) pi perid-4-yl]-1,3- 10
oXhzbtBehay D= @ﬂéBA&ﬂdxmathYbPhQnﬁlbphperh@l@@nﬁound
obtained in the preceding step, 0.73 g of amoni um

f R FaPEY &hd 80141 g of 10% pal | adi um on-charcoal in 30
m of EtOHis  stirred_at 30C for 2 hours g

catal yst isPiPi¥erER 35 bFiYaff the FPFPPupd petained in

CongentLal §d, SndeL, VAt M . dsY% of kom pellets in 100 ml

of ethylene glycol is refluxed for 24 hours. After
cooling to rt, water is added to the reaction mixture,
the aquecus phase is washed with ether and neutralized
to pH 7 by addition of concentrated HCl solution, and
the precipitate formed is filtered off by suction.
10.6 g of the expected product are obtained.
D) 1-Benzyl-4-(3,4-dimethylphenyl)piperidine-4-carbonyl
chloride hydrochloride

A mixture of 10.6 g of the compound obtained
in the preceding step and 8.76 ml of thionyl chloride
in 2100 ml of 1,2-dichloroethane is refluxed for 6 hours
and then stirred overnight at rt. The reaction mixture
ig concentrated under vacuum, the residue is taken up
in ether and the precipitate formed is filtered off by
guction and washed with ether and with pentane. 9 g of

the expected product are obtained, and are used without
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of the expected product is obtained. Preparation 8.16
3- (4- Phenyl pi perid-4-yl)-1, 3-oxazi nan-2-one formate
(111), HCOOH: Rz =1 /| R3 = - NDO 20 OA) Benzyl 4-
[[(3-chl oropropoxy) carbonyl] am no] -4-
phenyl pi peridine- 1 -carboxyl ate A m xture of 4 g of
t he conpound obtained in st®p C of Preparation 8.12
and 5 mM of 3-chloro-1 25 propanol in 100 nm of
1,2-dichloroethane is refluxed for 4 hours. A further
stwrther spuribi624ipRopanol are 87 added and
refluxing is continued fo our, A further 5 nm of
ﬁkh%aﬁﬁgwir%péﬁo‘#-§+@65%ﬁiaﬂaml% A& mixture is
irred overni%ht at rt. The reaction mxture is

t
CHRRET P ar R BRERY M Ecuum to give 4.14 g of the 5

expected prod . Bepzyl . |
3 (2- oxo- 1. B BYR35 RER- Sy 1) 2 49F pHER FTRRFH, RREained in

r 1 Xt f.4. 0 d;
WFRERRAMALE, LS g Blad, 48 ScoLylbensommeugty

spglh um hyer idecodd 18 8bb1éa 88 pbcof s DAF1LBishI bEed. 1 g
for 2 hours at rt. The reaction m xture is

concepdiahedz uadeinvasudn of hgat&esi dugdasdt akepwipei And
iso ether and the precipitate forned is filtered off
byhs ueikonre 3i49sgipted hehi bxpetledipgothet tamperature
obt ai ned after drying under
to rise to rt. The reaction mixture is concentrated
under wvacuum, the residue is extracted with toluene,
the organic phase is washed with water and dried over
Na,S0,, and the toluene phase is refluxed for 3 hours.
The reaction mixture is concentrated under vacuum to
give 4 g of the expected product, which is used without
further purification.
F} 2-Chlorocethyl [1-benzyl-4-(3,4-dimethylphenyl) -
piperid-4-yl] carbamate

A mixture of 4 g of the compound obtained in
the preceding step and 10.05 g of 2-chloroethancl in
50 ml of 1,2-dichloroethane is refluxed for 4 hours.
The reaction mixture is concentrated under vacuum and
the residue is chromatographed con silica gel, eluting
with a DCM/MeCH mixture (100/5; v/v). 2 g of the
expected product are obtained, and are used without
further purification.
G) 3-[1-Benzyl-4-(3,4-dimethylphenyl)piperid-4-yl]-1,3-

cxazolidin-2-one
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15 vacuum Q)

3- (4- Phenyl pi perid-4-yl)-1, 3-oxazi nan-2-one formate A
m xture of 3.19 g of the conpound obtained in the
preceding step, 1.53 g of amonium formate and 0.43 g
of 10% pal | adi um on-charcoal in 60 mM of EtOH is 20
stirred for 3 hours at rt. THE catalyst is filtered
off and the fiItrate is concentrated under vacuum 1

g of the expected uct |s ob&llned Pre al ati.on
8 17 i1xtu e o e compoun tained in
4- Fl uar o n [ 1 3 a2|na -2-. 25
oﬁ%ef PREFESY TRoR PR CHAoBHt KPR GOy Lo in
Benayl; il &5% e &%p%wr%%@%'w Lar e Aat( $r . The
uorop enyl plper CAarboxylat & AR m xtur & of
C QIR t R r n
e
1I%qu%Q|Q%O%%m%%¢ukﬁ1&?“&@@%jﬁﬂa'ei%ﬂ%@#éd-wﬂ%h EtOAcC,

reaction m xture is concentrated under vacuum the

I @5ledbe gia$ 1aloeia sep 1ish wReMHedn & idd wailtier @ghd fefiell over
hour, and the precipitate forned is filtered off 10 by

s NIgSIOQn ardStHeOfolienexpeceedppradadt oA euntitai maduum.
after drying under vacuum B) Benzyl

41(.4- Bl odr apke rypect-o2 pocohict3-aomeazibitain@d .

yl ) pi peridine-|-carboxylate A mixture of 2.5 g of the
cHnp8urld -dBt. gi-Bdthethylphenyl) piperid-4-yl]-1,3-

oxazolidin-2-one
A mixture of 1.4 g of the compound obtained

in the preceding step, 0.73 g of ammonium formate and
0.41 g of 10% palladium-cn-charcoal in 30 ml of EtOH is
stirred at 30°C for 2 hours. The catalyst is filtered
off and the filtrate is concentrated under vacuum. 1 g
of the expected product is obtained.

Preparation 8.16

3- (4-Phenylpiperid-4-yl)-1,3-oxazinan-2-one

formate

(I, HCOOH : R, =  Ry=-N )
}‘0
o
A) Benzyl 4-[[{(3-chloropropoxy)carbeonyl]amino] -4-
phenylpiperidine-l-carboxylate
A mixture of 4 g of the compound obtained in
step C of Preparation 8.12 and 5 ml of 3-chloro-1-
propancl in 100 ml of 1,2-dichloroethane is refluxed

for 4 hours. A further 5 ml of 3-chloro-l-propancl are
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15 in the preceding step and 0.445 g of 60% sodi um
hydride in oil in 20 M of DW is stirred for 1 hour
at rt. The reaction mxture is concentrated under
vacuum the residue is taken up in a pH 2 buffer
solution and extracted with EtQAc, the organic phase
is washed with 20 water and #fied over Na2SO4, and the
solvent is evaporated off under vacuum The residue
is_taken up in. an iso ether/pentane m xture an

t‘??iﬁti%ﬁiaf”é@ r%ﬁamﬁh%g b?eE‘PBF%’aF%df oPhed PSUF; |P—eFEather
f u “1‘%%; -1 8 9hanbie exPeqhed PRQIKEL &% &rure
I h d I
oh%“%%?ﬁ%? d°LRRREIE DRETEL ¢ 20X FagrBi gHoRLRAN:2 B
POLRLORCral B HGBECORENRE SEPBLD. 2 9a¢ %h§?‘£§ "I 20
XQécggg}b£§d§c§tlrred for 1 hour at rt. The catalyst

[tered off and the filtrate is concentrated

U@ﬂeﬁeﬁﬂ§yuﬂl(@ dx8-9f3- &ﬁngﬁaﬁcgeglpt@duct i's
obt ai ned. Preparation 8

%hénﬁﬁpﬂp&i&iilﬁéOpheﬂyiﬁﬂypﬁted 4-yl']-1,3- 10
oxazinan-2-one. F F (lI1l) : RZ=1 DO O A
4- (3, 4- D f | nonDpheny| dpi pett dgdefinthe Acmprtindecbfaldfed
g of the conmpound obtained in
in the preceding step and 0.769 g of 60% sodium hydride
in o0il in 50 ml of DMF is stirred for 2 hours at rt.
The reaction mixture is concentrated under vacuum, the
residue is taken up in iso ether and the precipitate
formed is filtered off by suction. 3.19 g of the
expected product are obtained after drying under
vacuum.
C) 3-(4-Phenylpiperid-4-yl)-1,3-oxazinan-2-one formate
A mixture of 2.19% g of the compound obtained

in the preceding step, 1.53 g of ammonium formate and
0.43 g of 10% palladium-on-charcoal in 60 ml of EtOH is
stirred for 3 hours at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 1 g of
the expected product is obtained.

Preparation 8.17

3-[4-(4-Flucrophenyl)piperid-4-yl]-1,3-oxazinan-2-

one formate
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step A of Preparation 8.8 and 18.42 g of ammoni um 15
formate in 500 mM of MeOH is cooled on an ice bath,
0.5 g of 10% pal | adi um on-charcoal is added, the

m xture is stirred for 3 hours while allow ng the
tenperature to use to RT, and is then heated at 40C
for 1 hour. The catalyst is PRltered off and the 20
filtrate is concentrated under vacuum 28 g of the
expect ed product are obtg] Benzyl

4-am no-4- (3, 4-di fl uor ophe deri di ne-| -

car {dkE), HEOOHa nRxyrare ¢ g of =t oTrpeYnd >
0]

3"—()
at

25 obtained in the precedi i ~and 57.7 m of
triethylamne in 500 mM of DCMis added dropw se
rt, 22.1 g of benzyl chloroformate, and the m xtlWre is
stirred overnight at rt. The reaction mxture is

concentrate r cuum the residue i.s extracted 5
R0 BB 1t s T S s SR e e S man e AT aea s & viéeh
s%ﬁ%ggtegeQa sal.ution and dried vgr Na2SO4, and the
sOrventers v&BoPa eg off “uRdérvdcium The residue is
chr omat ogr agh i Li-C el ti i -
(9515, vivy & FEErE R, 87, S GRelih, DRV i
OQE@Fn@dobergﬁﬁéﬁkion 8.14 and 8 g of 3-chloro-1-

4-[[ (3-chl or opr opoxy) car bonyl ] am nd] - 4- ( 3, 4-
d%ﬁ:bpah@mh@ﬁy bbppebirdine-&ieanbexyabee 1E0 ré flivded Eor
0

5 g of the compound obtained in the preceding step
andhéu#? Theotekbrebhymartnee As tontebtikhtell DEMers
added dropwi se, at rt, 2.27 g of

vacuum, the residue is taken up in pentane and stirred
for 1 hour, and the precipitate formed is filtered off
by suction. 2.5 g of the expected product are obtained
after drying under wvacuum.
B) Benzyl 4-(4-fluorophenyl)-4-(2-o0oxo-1,3-o0xazinan-3-
yl)piperidine-1l-carboxylate

A mixture of 2.5 g of the compound obtained
in the preceding step and 0.445 g of 60% sodium hydride
in cil in 20 ml of DMF is stirred for 1 hour at rt. The
reaction mixture is concentrated under vacuum, the
residue is taken up in a pH 2 buffer sclution and
extracted with EtOAc, the organic phase is washed with
water and dried over Na,S0,, and the solvent is
evaporated off under wvacuum. The residue is taken up in
an iso ether/pentane mixture and triturated, and the
precipitate formed is filtered off by suction. 1.1 g of

the expected product are obtained.

C) 3-[4-(4-Fluorophenyl)piperid-4-yl]-1,3-oxazinan-2-



3-chl oropropyl chloroformate, and the m xture is
stirred overnight at rt. The reaction mxture is
concentrated under vacuum the residue is extracted
with DCM the organic phase is washed with water, wth
20 saturated NaCl solution and dried over Na2SO4, and
the solvent is evaporated off under vacuum The
residue is chromatographed on silica H gel, eluting
with Pdwand then with a DOWh@OHrnxture(lOO/Z
vPUT. T2T825%0f the expected product are obtained. 25
D) Benzyl .
4-(3 4 di f 1 HoP5BRERGI FEa2 ¢ 2- 8xBT1 T2oRTPRYAC obtained
Syl LRLPEELALREAL. COLROXY| 3LG of HhALHEnOFodnded gha

e conp e prece I ng ste

Oo3§49 56?%%SQQ%EHBBMHfbﬂechhgcehh iR 86 L BE BBy is

IS Stl ours at rt The reaction mxture iIs

5 CQBQEBéHaEEQ ungdehrvasupm the chesige ks kakeardR bAf
iso ether and the precipitate 5 fornmed is filtered off

bynguehkoRildrbte 0F tbAcep¥paetadupsoduchcanf. 0.7 g of
obtai ned after drying under vacuum E)

3thd- é3pdebelll ppodphenyk) pbpeihdd4-yl ] -1, 3- oxazi nan-

2-one. 10 A mxture of 1.5 g of the conpound obt ai ned

in thePpepsedtngnseep8 0.66 g of ammoni um formate and

0.18 g of 10% pal | adi um on-charcoal in 50 m of EtOH

is steriéd(dverBighucaechenyTheipgrafystyils-tiBtered

off and the filtrate is concentrated under vacuum
10 pomgzgnans2pPhghe expect ed, product is obt ai ned.

F
(I): R,= ; Ry= _'}S;:;>

O
A) 4-(3,4-Difluorophenyl)piperid-4-amine
A mixture of 33 g of the compound obtained in
step A of Preparation 8.8 and 18.42 g of ammonium
15 formate in 500 ml of MeOH is cooled on an ice bath,
0.5 g of 10% palladium-on-charcoal is added, the
mixture is stirred for 3 hours while allowing the
temperature to use to RT, and is then heated at 40°C
for 1 hour. The catalyst is filtered off and the
20 filtrate is concentrated under vacuum. 28 g of the
expected product are obtained.
B) Benzyl 4-amino-4~(3,4—difluoropheny1)ﬁiperidine—l—
carboxylate.
To a mixture of 27.5 g of the compound

25 obtained in the preceding step and 57.7 ml of
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Preparation 8.19

4-[ (4- phenyl pi peri d-4-yl)carbonyl ] norpholine. (111)

R2 =1/ ; R3 =C0C0 NJ This conpound is prepared

according to the 20 procedures described in

Preparation 1.29 in WO 97/10211. Preparation 8.20

1 4' Di pi peri di ne- 4'-carboxaﬁ1de formte. (IM RR =N
= -CONH2 25 A) Benzyl

d ' - car.b d i
gg&é@l%%@éﬁh?e %O&C?rhe%ﬁ%%a 0 200 ey a%“th s
P 094821.
% Beo R etz 1 gﬁ%ﬁfg%%&é“af Card the, mixpure, is
te:g?ﬂ%fp G AP AN GO P B el 4 o SR S '51%‘%
p%'oln%@'n'{@a@édc %rd‘é‘%al\ra'dﬁu%po tHe ‘%fesw%qé ileS eXtrzdedq

for 4 hours 30 mnutes. The catalyst is filtered off

aRd thhedh, | thal @ rgarGengeRideatiad WaRtea 1A tYaGueEr 225 h

g of the expected product are obtained. Preparatlon

8 sdt udalted Jad1Disldlueriephemd JiiRer icfed- Walsd, 3-and the
oxazolidin-2-one. F (1ll1): R=R3 0 0 15 A Benzyl

4 spflvanthlier estitoxpredr odfy narirn elacdnf3, 4&he residue is

chromatographed on silica gel, eluting with DCM/MeOH
(95/5; v/v). 11.51 g of the expected product are
obtained.

C) Benzyl 4-{[(3-chloropropoxy)carbonyl]aminol] -4-(3,4-
difluorophenyl)piperidine-1-carboxylate.

To a mixture of 5 g of the compound obtained
in the preceding step and 4.42 ml of triethylamine in
100 ml of DCM is added dropwise, at rt, 2.27 g of
3-chleoropropyl chloroformate, and the mixture is
stirred overnight at rt. The reaction mixture is
concentrated under wvacuum, the residue is extracted
with DCM, the organic phase is washed with water, with
saturated NaCl solution and dried over Na,S0,, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on silica H gel, eluting with DCM and
then with a DCM/MeOH mixture (100/2; v/v). 1.9 g of the
expected product are obtained.

D) Benzyl 4-(3,4-difluorophenyl)-4- (2-ox0-1,3-oxazinan-
3-vl)piperidine-l-carboxylate

A mixture of 1.9 g of the compound obtained
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di f 1 uor ophenyl ) pi peri di ne- 1-carboxylate To a sol ution

of 5 g of the conpound obtained in step B of

Preparation 8.18 and 4.42 ml of triethylamne in 100

m of DCMis added dropwi se, at 20 rt, 2.06 g of

2-chl oroethyl chloroformate, and the m xture is

stirred overnight at RT. The feaction mixture is

concentrated under vacuum the residue is extracted
with DCM the o ni ¢ phase_i s_was

W R HERS B &P A RICP - S8l o aﬁdgdeeaoavsP%gm hydride

under

C'%%ﬁé)ﬁ% Pnab rEL RheolE i ShaPSoRaphEa” oROGT Fi 85 B+
Y uf?%é"%@??% 0P B %Ofl@gﬁt?%‘égéi‘p%%%d B adTe the
af%@?%ﬁ : dtaﬁeﬁ € ?ﬁykf% ether and the precipitate

uor opne 0xo0-1, 3-

og@%ﬂéadi@ 81 ytepkaeskdi po- guea&saxyhageg de anaixture
5 g of the conpound obtained in the preceding

fgr@eweéopfrbd@&t Direi snoddgdd Qrdbrgdefihg%sadirum

ide in oil, and the mxture is 10 stirred for 2
heatsuat rt. The reaction mixture is concentrated

under vacuum the residue is taken up in iso ether

abd BhédplectpbPidlectophedyilipibpereded-pll -by3-sxaeinan-
and dried under vacuum 1.16 g of the expected

p?oelet are obtained. 15 @)

3-[4-(3,4-D fl uorophenyl %plperld yl]

oxazol i di n-2-BRECATH RE ut €508 Qfléh@ GPmPﬁEnéoﬁBBﬁhHEd

?g%ﬁ%ﬂ%d%ﬁégeélggpégggglng Step’f ammoglum orpate hnd

0.18 g of 10% palladium-on-charcoal in 50 ml of EtOH is

stirred overnight at rt. The catalyst ig filtered off

and the filtrate is concentrated under vacuum. 0.87 g

of the expected product is cbtained.
Preparation 8.19

4-[(4-phenylpiperid-4-yl)carbonyl]morpholine.

-N 0
(I) : R, = ; R,= CO ,

This compound is prepared according to the
procedures described in Preparation 1.29 in
WO 97/10211.
Preparation 8.20
1,4’ -Dipiperidine-4’-carboxamide formate.

() : R,= R,=-CONH,

;
rq\\

A) Benzyl 1,4'-bipiperidine-4‘-carboxamide.
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0.15 g of 10% pal | adi um on-charcoal in 60 m of EtCH
is 20 stirred overnight at rt. The catalyst is
filtered off and the filtrate is concentrated under
vacuum 0.73 g of the expected product is obtained.
Preparation 8.22
N-[4-[3-Trif|uoronethyl)phen%?]piperid-4- 25
yl]acetam de formate 94 CF3 (RD: RZ =1 / ; R3 =
-NHCOCH3 A)_. . : . h
1- Benzyl - 4- T3 3 t PP mb® T TBRERT I FBFPEFIE945815 %0

(et tsT et o TpRanyT] 31 Her babho” {EBAREF AP 7 - hnis

6 in 20 M of DWF is added dropw se, at
f‘t&? %%(qg’%g%ﬁenzyl brom de, and the m xture is then

ted, at OMIF S ' d Lght at rt.
1“_%)2 f,e % Ctliagﬁ@ﬂ%éﬂdgn@# c@PHoRthifEdr QUREPED

xture is concentrated under vacuum the
residue is AakPrriPei HEVOD e SNdcBXt £86HESANM bBc KL A0, in
10 the organic phase is washed with water and dried
ovies phNe@Si¥ng agelep Ne3 504 vENbE | smeyApakategmaté ander
vacuum 31 g of the expected product are obtained. B)
N2 15 Benz§l 5@% [1Balladitwesnrehaytdppheny| 2 pd pet i dE nMeOH
4-yl]lacetam de 15 To a solution of 31 g of the
chspouidredbf ar nedhdnrs heo pnevedeéng ThepcanalpFt nfsof
acetonitrile is added dropw se, at a tenperature bel ow
2bid tgsedoff @md oshe HDERrabmdl e heORFRELFRLPS YREEFed

for 6 hours at rt. The reaction mxture is poured into
vacuum. 22.5 g of the expected product are obtained.

Preparation 8.21
3-[4-(3,4-Difluorophenyl)piperid-4-~yl]-1,3-

oxazolidin-2-one.

D :R,=

j- - N

. O

H

A) Benzyl 4-[[(2-chloroethoxy)carbonyl]amino] -4-(3,4-
difluocrophenyl)piperidine-l-carboxylate

To a solution of 5 g of the compound obtained
in step B of Preparation 8.18 and 4.42 ml of
triethylamine in 100 ml of DCM is added dropwise, at
rt, 2.06 g of 2-chloroethyl chlorcformate, and the
mixture is stirred overnight at RT. The reaction
mixture is concentrated under vacuum, the residue is
extracted with DCM, the organic phase is washed with

water, with saturated NaCl sclution and dried over
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20 ice and neutralized by addition of concentrated .
NaOH solution, and the precipitate forned is filtered
off by suction, washed with water and dried. 17.7 ¢
of the expected product are obtained after
crystallization frm 2-propanal. 25 O
N-[4-[3-(trif|uoronethyl)pheﬁ?l]piperid-4 95

yl Jacetanm de formate A mi xture of 3 g of the compound

bt ai_ ned i h di , 1.5 [
(S it 06 O BT t0g b ot TR AN oh- Char CORTE | TREE-
f _Me is.5 [ ioght at_.rt.. T t al yst, .
LR RS A
o S B bl o', DGR B B35, v -
fqr mat % R% THNex Rtz % iggéardljug:ﬁ)are obtained.

1- Benzyl - 4- (pyri d-2-yl -4-0l A solution of 22.2

959f pérfAmanymi di-Rg f1flor 19f- 4THE dick£aolzed to
-Bgoc, 87.8 nﬁ of n-buty%ﬁ??ﬁ%h21arg added dropmﬁse
aptkal-de 1@ H-u-&1) piterdidineed firbdkylatg es. A

solution of 25.6 g of 1-benzyl-4-piperidinone in 100

m of THE | 9d kemiadded o apd se et HE0 Congradirtche

m xture is stirred overnight while allow ng the

t olpperiaedr et ahe geratceding Hrepn eactitomlmioft BVWF jis added
poured into water and extracted 20 with ether, the _
00gd6i @ pHa$dt soRdsiedvnifendiecidnd and the mixture is

stirred for 2 hours at rt. The reaction mixture is
concentrated under wvacuum, the residue is taken up in
iso ether and the precipitate formed is filtered off by
guction and dried under vacuum. 1.16 g of the expected
product are obtained.
C) 3-[4-(3,4-Diflucrophenyl)piperid-4-yll-1,3-
oxazolidin-2-cone
A mixture of 1.15 g of the compound obtained

in the preceding step, 0.52 g of ammonium formate and
0.15 g of 10% palladium-on-charccal in 60 ml of EtOH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 0.73 g
of the expected product is obtained.

Preparation 8.22

N—[4~[3—Trifluoromethyl)phenyl]piperid—4—

yvl]acetamide formate
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dried over Na2SO4, and the solvent is evaporated off
under vacuum The residue is chromatographed on silica
H gel, eluting with DCM and then with a DCM MeOH

m xture gradient of from (99/1; v/v) to (90/10; v/v).
25 21.5 g of the expected product are obtained. 96 B)
4- (2-Pyridyl)piperid-4-ol foPflate A nmixture of 5 g of
t he conpound obtained in the preceding step, 3.5 g of
anmoni um formate and 0.1 gCFgf 10%

pal | adi um on-charcoal in 54 mM of MeCHis 5 stirred
for 4 hours at rt. The cg st is filtered off and
the filtrate i($koRgent rf nde¢R acNHOOGHY g of

t he expected product are~qbtam™ned. "Preparation 8.24
3-[4-(4-Chl orophenyl ) pi perid-4-yl]-1, 3-oxazolidin- 10

%AZ;‘ ¢ -medroghlorhde + G ¢1 e thy®s chehy11piBR A g N -G

1-Benzy|-4-&6—@hh@&@g&@nbk)@@pgrbdkﬁe44h%@r iyrifze

To a suspension of 9.8 g of 60% sodi um hydride in oi

| Nt34¢10broheTHr1ap0 69 1o 19l DMQd S cbrmddadl) and
dropwi se, at rt, a solution of 11.3 g of
42chkogoplierytacetrorid ml eoAMMR 0l g adddreraydvnl s 2-at
chl oroet hyl )] am ne hydrochloride in 140 ml of THE and
6@tnl 16f. IDNEOL bedzifle bmoxtidies iasidt héve eattedeati s7@hen
80C for 2 hours. After cooling, the reaction m xture

heated at 40°C for 2 hours and stirred overnight at rt.

The reaction mixture is concentrated under vacuum, the
residue is taken up in water and extracted with EtOAc,
the organic phase is washed with water and dried over
Na,S0s, and the solvent is evaporated off under wvacuum.
31 g of the expected product are obtained.
B) N-[1-Benzyl-4-[3~(triflucromethyl)phenyl]piperidin-
4-yllacetamide

To a solution of 31 g of the compound
obtained in the preceding step in 107 ml of
acetonitrile is added drcopwise, at a temperature below
20°C, 88.65 ml of 95% H.S0,;, and the mixture is stirred
for 6 hours at rt. The reaction mixture is poured into
ice and neutralized by addition of concentrated NaOH
solution, and the precipitate formed is filtered off by
suction, washed with water and dried. 17.7 g of the
expected product are obtained after crystallization frm
2-propanol.

C) N-[4-[3-(trifluoromethyl)phenyl]piperid-4-
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20 is poured onto ice and extracted with ether, the
organi c phase is washed with water and dried over
Na2SO4, and the solvent is evaporated off under

vacuum The residue is chronmat ographed on silica gel,
eluting with a heptane/ Et OAc_mi xture (90/10; v/v).
19.6 g of 25 the expected co%%ound are obtained. 97

B) 1- Benzyl 4- (4-chl or ophenyl ) pi peri di ne- 4-car boxylic
acLP A m xt are of 19.6 g of the conpound obtained in
thel preceliriy SPEPRERd 14.15 g of KOH pellets in 5 150
m of ethyl coI S, heat ed t 200C f ar. 1 hours. .
After COO|I§ %%éﬁ e r%a%f n???ﬁ?gngs é%%ﬁﬁ% o

OPEQ 8ce§§§%ﬁ§§8§“51pga © Sa%ﬁ?ﬂ?ﬁm“k&?mﬁ&QGQEESHQ4 g

by ad Ion of concentrated

S&Js Uib%’[}ggafﬂﬁdi@ﬁ ﬁﬁeewf{:]agf §QraBdnh Soti liksedgof f

by 10 suction wat er and then wth

asei pRed SPErndghedst 18- 9 ohet BB 8XPBEt € €0MPevAd 3te
obt ai ned. C)

laBengle - 1 {Br&bt of pBEAYENPEREEADUAGS- cachany| 3 g of
chl ori de hydrochloride. A mxture of 19 g of the

congp ostde obédi peddunt 4dbet betpireddi ng step and 40.5
m of thionyl chloride is refluxed for 4 hours and

t hen sPrepadationt8oR2rnight. The reaction mixture is
concentrated under vacuum the residue is taken up in
t ol uen®- &hdPYhedsd) Reperig-evapofaredtef f under
vacuum 21 g of the expecte 20 conpound are
obt ai ned, and are used w gflodtJfurther purification.

(M:R,= || ] ;r,=-0H
N

A) 1-Benzyl-4- (pyrid-2-yl)piperid-4-ol

A solution of 22.2 g of 2-bromopyridine in
100 ml of THF is cooled to ~70°C, 87.8 ml of
n-butyllithium are added dropwiée and the mixture is
stirred for 30 minutes. A solution of 25.6 g of
l-benzyl-4-piperidinone in 100 ml of THF isg then added
dropwise at -60°C, and the mixture is stirred overnight
while allowing the temperature to rise to rt. The
reaction mixture is poured into water and extracted
with ether, the organic phase is washed with water and
dried over Na,S0O,, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
H gel, eluting with DCM and then with a DCM/MeOH
mixture gradient of from (89/1; v/v) to (90/10; v/v).

21.5 g of the expected product are obtained.
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D) 1-Benzyl -4-(4-chl orophenyl)-4-isocyanat opi peri di ne
A suspension of 20.5 g of the conpound obtained in -
the preceding step and 13 nl of 25 triethylamne in
200 M of acetone is cooled to OC, a solution of 9.6
g of sodiumazide in 50 ml of water is added

dropwi se, the mxture is sti?fed for 30 ninutes 98
and then left for 1 hour at rt. The reaction m xture
i S concentra%gfiunder,vacuun1 the residue is

eRl raciearyHt BrBehed-ErelofgamPESphase i s washed
ith t d i ed Na2S d the.t . .
bhase s rebi DREGUEET 6 5 Fofifs oy CPPSPRF, PRySised in
' t h ' f d
OVELTLBDLCA Lt oeLlie 590l el Lanonanar ghedootlnatst,

I
vacu of € expec conpound ¢

. d wi ULt h h Con. ‘
S A U T R e
1Qt¥£}e&afgﬁnﬁtﬁo€r§1éEU£€.0&hé0c§t918EttE§ 60TPeuBE off
obtained 1n the preceding step and 20 m of

2268 ereet happhcbsisheahednpta 808 Hiffet Radtiumndatheg of
stirred overnight at rt. The reaction mxture is

colne eakpatedd updeduracaue obbathedr esi due i s extracted
with Et OAc, the organic phase is washed with water
and drPeepavaerida28®@4 and the solvent is evaporated
of f under vacuum The residue is chronatographed on

silica3gét; (&tdnieyopheny DOpinadidt Aenl v i h3 acReErp ViGN -
m xture gradient of from (99/1; 20 v/v) to (90/10;
v# vne ghgdgoghleritdexpect ed conpound are obt ai ned.
Cl
m: g, - . Ry- —-N;j
O

O

A) 1-Benzyl-4-(4-chlorophenyl)piperidine-4-carbonitrile
To a suspension of 9.8 g of 60% sodium
hydride in oil in 140 ml of THF and 60 ml of DMSO is
added dropwise, at rt, a solution of 11.3 g of
4-chlorophenylacetconitrile and 20 g of benzyl [bis(2-
chloroethyl) ]amine hydrochloride in 140 ml of THF and
60 ml of DMSO, and the mixture is then heated at 70-
80°C for 2 hours. After cooling, the reaction mixture
is poured onto ice and extracted with ether, the
organic phase is washed with water and dried over
Na,S04, and the solvent is evaporated cff under vacuum.
The residue is chromatographed on silica gel, eluting
with a heptane/EtOAc mixture (90/10; v/v). 19.6 g of

the expected compound are obtained.
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F) 3-[1-Benzyl -4-(4-chl orophenyl)pi perid-4-yl]-1, 3-
oxazolidin-2-one To a solution of 8 g of the conpound
obtained 25 in the preceding step in 45 mM of DW is
added portionwise, at rt, 1.73 g of 60% sodi um
hydride in oil, and the mxture is then heated at 50C
for 1 hour. 99 The reaction”fixture i s concentrated
under vacuum the residue is taken up in water and

t d wi.th Et OAc, th i, hase i hed .
o A T e LR bRy Ao BA P s s G AR ©

evacpg{]at ed of f under vacuum 5 The residue is taken up
i iF 6‘ tane and triturated, and the precipitate forned

5,11 Lered Ol auctd o ad, dieshed dld RIS nea

6.2 g of thé expected conpound are

34404 ' i d-44-M s indiny 2-
16Eo€gq%h?§reg%ﬁl§ﬁqgg)e? %%:(dt Eir4e' %gf g6.302fgg o§ i):Ehlelqilt% “n
canmpowd &b%%'@@@ngc%ltﬂ&lpri%c%é%cﬁta%o b 2139 of
K2CO3 in 60 m “of is cooled to 0C, 2.87 g of
laghihenaet.hwf el doeflammie e ragdetopM se-aide is
the m xture is stirred for 15 1 hour under the cold

c ppdiriedo syt carictet, hehef agquediguiphagie rils wHshddsdltiblexher
material is filtered off and the filtrate is

c enck picigtidd edhder placurmbyTledidgdicdue i sontckdraged fCL
50 mM of McOH and stirred overnight at rt. This
msrtlintd ors  edkc dier R ipidat oy deumad tise fiddiegige L by
is dissolved in a DCM MeOH m xture and added to an
etNETARENt ¥FENEKMHEE YERE T &S e pivtidte FGHRE i £nd

dried. 19 g of the expected compound are obtained.
C) 1-Benzyl-4-{(4-chlorophenyl)piperidine-4-carbonyl
chloride hydrochloride.

A mixture of 19 g of the compound obtained in
the preceding step and 40.5 ml of thionyl chloride is
refluxed for 4 hours and then stirred at rt overnight.
The reaction mixture is concentrated under wvacuum, the
residue is taken up in toluene and the sclvent is
evaporated off under wvacuum. 21 g of the expected
compound are obtained, and are used without further
purification.

D) 1-Benzyl-4-(4-chlorophenyl) -4-isocyanatopiperidine

A suspension of 20.5 g of the compound
obtained in the preceding step and 13 ml of
triethylamine in 200 ml of acetone is cooled to 0°C, a

sclution of 9.6 g of sodium azide in 50 ml of water is

added dropwise, the mixture is stirred for 30 minutes
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filtered off by suction and washed with ether. 4.2 ¢
of the expected conpound are obtai ned. Preparation
8.25 25 N, N-Di net hyl -1, 4" - bi pi peri di ne-4'-carboxam de
(I'1r) : R = N,; R3 =-CON(CH3)2 100 This conmpound is
prepared according to the procedures described in
Preparation 3.1 in WO 02/ 094821. EXAVPLE 1: Conpound
15 6-(3,4-D chlorophenyl)-6-[2-[4-hydroxy-4-] 3-

k) IS D o BP0 do Tt enioth 1 e St diigrre 1o
gt ilze g o 5 G o fobas ted
O TS SRS il b R0 4 i3 i e
EREL i (CATTREOSEN) iy PUE o h00e Of o OOt e

1Fx@acidnfnd t he g8 X4y i8 i Pidvdd pUerdH ¢, alpd t

The reaction mixture is basified by addition of 10@6
Ns20G%n s Al tdvaip it X Idfac ehaM b XM ddeyiergan .6

phase is washed with water and dried over Na2SO4, an
t E shlev@dpedted\appoairel offidnder veaRUwhthBie further
residue is 20 chromatographed on silica H gel, eluting
wiptutr iGN admichn
E} 2-Chloroethyl [l-benzyl-4-(4-chlorophenyl)piperid-4-
yl]l carbamate
A mixture of 10.5 g of the compound obtained
in the preceding step and 20 ml of 2-chloroethanol is
heated at 80°C for 1 hour and then stirred overnight at
rt. The reaction mixture is concentrated under wvacuum,
the residue is extracted with EtOAc, the organic phase
is washed with water and dried over Na,50,, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with DCM and
then with a DCM/MeOH mixture gradient of from (99/1;
v/v) to (90/10; v/v). 8.3 g of the expected compound
are obtained.
F) 3-[1-Benzyl-4-(4-chlorophenyl)piperid-4-yl]-1,3-
oxazolidin-2-one
To a sclution of 8 g of the compound obtained
in the preceding step in 45 ml of DMF is added
portionwise, at rt, 1.73 g of 60% sodium hydride in

oil, and the mixture is then heated at 50°C for 1 hour.
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then with a DCM Et OH m xture gradient up to (98/2;
v/v). The product obtained is taken up in 2N
hydrochl ori c ether and concentrated under vacuum the
residue is dissolved in DCM ether is added and the 25
precipitate formed is filterg? of f by suction. 0.42 g
101 of the expected product”Ts obtained. 20 UD =
+300 (c=0.25; MeOH). EXAWMPLE 2: Conmpound 3
1-[2-[2-(3,4-Dichl orophen
“E%ﬁy¥ﬁ6¥5hé  ESEGPpot Ry FPEYeRaZRPRG: bpRER,FREPRY | Hbe
| lacet am drochl oy tro
(i% laki 1irgak ¥ PR Wagﬁr gﬁé ﬁégggkﬁémfiﬁgnﬁkﬁAE
0 t c e
pragaplp Rt bRRaS 1Y adngh hiPn RERRY ing HERLR00VLE
Ofiald, COEROURE QBNFIAR 11 RILERALALOD & Zndeh) lv%%qlm
by Addi'tion O.61 g of sodium friacetoxyborohydride

apHe 0r8888u8 9§ ggrEhCupCifl, paRdanthendl ¥t Uk BrhBed, and
stirred overnight at rt. The reaction mxture is

beréf pedcbyiaddet Eopmell 107 NBR2EECBASOEBt bonshbtasd and
extracted with DCM the organic phase is washed wth
wadshedndithi panbaee . Na2350G4, cdndhéhexpetvedt cospound are
evaporated off under vacuum The residue is

chpoattegr aphed on silica H gel, eluting with DCM and

G) 3-{4-(4-Chlorophenyl)piperid-4-yl]-1,3-oxazclidin-2-
one hydrochloride

A mixture of 6.2 g of the compound obtained
in the preceding step and 2.3 g of K;CO; in 60 ml of DCM
ig cooled to 0°C, 2.87 g of 1-chlorcethyl chloroformate
are added dropwise and the mixture is stirred for
1 hour under the cold conditions, and then for 1 houxr
at rt. The insoluble material is filtered off and the
filtrate is concentrated under vacuum. The residue is
taken up in 50 ml of MeOH and stirred overnight at rt.
This mixture is concentrated under vacuum, the residue
is dissoclved in a DCM/MeCH mixture and added to an
ether/pentane mixture, and the precipitate formed is
filtered off by suction and washed with ether. 4.2 g of
the expected compound are obtained.

Preparation 8.25

N,N-Dimethyl-1,4’-bipiperidine-4‘-carboxamide

() : R, = N ; R, =-CON(CH,),
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then wwth a DCM MeCH m xture gradient up to (97/3; 20
v/v). The product obtained is taken up 2N hydrochloric
et her and concentrated under vacuum the residue is
di ssolved in DCM ether is added and the precipitate
formed is filtered off by suctlon 0.57 g of the
expected product is obtainedt®402 20 a D = +29.8
(c=0.5; MeOH). 1H NVMR DMSO-d6: S (ppm : 1. 9 s: 3H,
2.3: m: 2H_ 2.4-3.7: m 104 4.0-4.75: m
7.0-7.9: m Thig opmpound ifiprepaned aﬂf?@@l@%tﬂrf—@
Conmpound 4 .
NPEPEREES SCSATERER o ERATAE.BX-4- fifeny! -
]ethyl]-4-(3-fluorophenyl) pi peri d- 4-
h%ﬁ?ﬁ%@&mmMMe dextrorotatory isoner (1),
§§&$ = Q\N; R3 NHCOCH3 C1 F Cl1 10
A"SO ut|on'oF4%%?%£%H'conpound 3in free base form
in 72 m of QAcat anigiiilie, d o7 6f,l 396 (& -
of fumaric acidis é'deg ﬁ?yg%gpﬁuxiﬂé ﬁ; ﬁﬁ uedl'gj

f q&ﬁ(}lmhﬂh% erylg_qr_é,y]%thgqu@d to rt
ou .

and stirred for The 15 crystalline

P pbeeAl noatoiRd iins 3f-|dntee Il@@r@‘dhl*a)&tiwt iRkt ray b teicad
under vacuum 2.3 g of the expected product are
ohtcaimeed in the formof the fumarate; mp. = 244-

(D, HC1: Ar= ;&=*<:>;IQ=%<:>; R, =-OH
c CF,
Cl

To a solution of 0.5 g of the compound
obtained in Preparation 7.1 in 20 ml of DCM is added
0.337 g of 4-hydroxy-4-[3-(trifluoromethyl)phenyl] -
piperidine (commercial) followed by addition of 0.61 g
of sodium triacetoxyborohydride and 0.0085 g of acetic
acid, and the mixture is stirred overnight at rt. The
reaction mixture is basified by addition of 10% NasCOa
solution and extracted with DCM, the organic phase is
washed with water and dried over NayS04, and the solvent
is evaporated off under wvacuum. The residue is
chromatographed on silica H gel, eluting with DCM and
then with a DCM/EtOH mixture gradient up to (98/2;
v/v) . The product obtained is taken up in 2N
hydrochloric ether and concentrated under wvacuum, the
residue is disscolved in DCM, ether is added and the

precipitate formed is filtered off by suction. 0.42 g
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245C. 20 a D = +24.4 (c=0.25; MOH). 20 EXAMPLE 4:
Conpound 14

6- (3, 4-Di chl orophenyl ) -6-[ 2-[4-(3-fl uorophenyl) - 4-
(2-oxo-1, 3-oxazol idin-3-yl)piperid-I-yl]ethyl]-4-
phenyl nor phol i n- 3-one hydrochl ori de, dextrorotatory
isomer 103 (n, HCl : Ar = P9 R R =R3=0 CLFO
Cl A nmxture of 0.5 g of the conmpound obtained in

Preparation 7.1, 0.3 of the co und obtained in
S EPBRS| +RRe6:2d PEogats bF CHERLHRS:

tr# cet Ror,ohydride 0.0085 g of acetic acid in
§81ﬁ1_02§ (%§%§?Ffrg%B%9érnight at rt. The reaction

m xture i s washed with 10% Na2CO3 sol uti on, the

OEQRMPLE PhassmpsuM@shed with water and dried over
Na2SO4, and the solvent is evaporated off under

vacuuny- The{zespdye, 40Dk shTHrepRERPI pphedxonssilica H
gel, eluting with DCM and then with a DCM MeCH

nbiény eméLPhA] in/ 2}yl Taehy bt oducs - 6btaropenyl ) piperid-
di ssolved in DCM 2N hydrochloric ether is added, and
thevblacépanatde hpdnecdhlsridét ededtrofétbyosucisomeand
washed with ether. 0.4 g of the 15 expected product is
obt ai ned.

(D), HCL: Ar = : Rl=© ; R;—Q . R,=-NHCOCH,
cl .

Cl

To a sclution of 0.5 g of the compound
obtained in Preparation 7.1 in 20 ml of DCM is added
0.287 g of the compound obtained in Preparation 8.2,
followed by additicn 0.61 g of scdium
triacetoxyborohydride and 0.0085 g of acetic acid, and
the mixture is stirred overnight at rt. The reaction
mixture is basified by addition of 10% Na,C0; solution
and extracted with DCM, the organic phase is wasghed
with water and dried over Na,S80,, and the =solvent is
evaporated off under wvacuum. The residue is
chromatographed on silica H gel, eluting with DCM and
then with a DCM/MeOH mixture gradient up to (97/3;
v/v). The product obtained is taken up 2N hydrochloric
ether and concentrated under vacuum, the residue is
dissolved in DCM, ether is added and the precipitate
formed is filtered off by suction. 0.57 g of the

expected product is obtained.
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20 a D= +32.4 (c=0.5; MeOH). 1H NVR DMSO-d6: S
(ppm: 2.3: nt: 2H, 2.4-3.7: m 12H 4.0-4.75: m 6H,
7.0-7.9: m 12H; 11: bs: 1H  EXAMPLE 5: Conpound 15
20 6-(3,4-Dichl orophenyl)-6-[2-[4-(4-fluorophenyl) -4-
52-oxo-1,3-oxazolidin-3-y|)pi$erid-l-yl]ethyl]-4-
phenyl nor phol i n- 3- one hydroc% %ride, dextrorotatory
isoner 104 (1), HCl: Ar =1 R =\ RZ=F; R3 = NUC

0 30 ¢ i xfure of_0. of the compound obt ai ned
i & Br e?a“éaﬂ%ln (7C=100 v é\ge%”of t he conmpound obt ai ned in
Preparation 8.14, 0.61 g of sodium5

triacetgxyfpt oBygpLde. and 085 G Ofgacgti & aci Gud N 2u;
50 M of DOMis stirred overnight at rt.” The reaction

mpx aune 7i.s pwased W toh 416%.Na2ClBr .sol w-iom,. w.thomter 2.
and dried over Na2SO4, and the solvent is evaporated

ofsf: 1mmden .vaeuume.The residue is chromat ographed on
silica 10 Hgel, eluting wwth DCM and then with a
DENAMPOR 3m Xoumpeumd 4o (100/3; v/v). The product
obtained is dissolved in DCM 2N hydrochl oric ether

i s addéd,[lar@ - [2hd 3prediighistrephernydd -i5s obid-tlerddnyflf-

by suction and_washed with ether. 0.56 % of the
eXpaphed ipréadd eitdyld5 4odRaifdagrophpenyl) piperid-4-

vl]acetamide fumarate, dextrorotatory isomer

@, CHO,: Ar= ; R1=© ; R2=Q . R, =-NHCOCH,
cl P
Cl

A golution of 4.5 g of compound 3 in free
bage form in 72 ml of acetonitrile is heated to reflux,
0.896 g of fumaric acid ig added and refluxing is
continued for 30 minutes. The reaction mixture is
cooled to rt and stirred for 1 hour at rt. The
crystalline product formed is filtered off by suction
and dried under vacuum. 2.3 g of the expected product
are obtained in the form of the fumarate; m.p. = 244-
245°C,

20
OLD = +24.4° (¢=0.25; MeOH).

EXAMPLE 4: Compound 14
6-(3,4-Dichlorophenyl) -6-[2-[4~ (3~fluorophenyl) -4-

(2-oxo0-1,3-0oxazolidin-3-yl)piperid-1-yl]ethyl] -4-

phenylmorpholin-3-one hydrochloride, dextrorotatory

isomer
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D= +31 (c=0.5; MeOH). "HNVR DMSOd6: S (ppm:
ot 2H 2.4-3.7: m 12H, 4.0-4.75: m 6H
-7.9: m 12H, 11: bs: 1H Table | bel ow
ustrates the chenmi cal 20 structures and the

a
2
7
i

3
0
I
physi cal properties of a number of exanples of
conpounds according to the iMPention. In this table:

- inthe "salt" colum, "-" represents a conpound in
free base for whereas "HCLl" represents a conpound in

25 hydrochl oride form and 404" reppeSENts a
e TR b
No.” Ar RE=R2 R3 Sal t 0

CQfIPREN =
CINRL (L) _R3 A oL

NVR a D= (c; WcoHf! MH ,tr 1 F3 -OH HOl +F30 (¢ =0

0.2) / O O {2 -NHOOCH3 HCl + 3 1.80 (c = 0.5) O

G 3 -NHCOCH3 HCI + 29.8(c = 0.5) cl cl 4 -NHCOCH3

CAHA + 24, 4a(®ixtQrd) of 0.5 g of the compound obtained

in Preparation 7.1, 0.36 g of the compound obtained in
Preparaticn 8.13, 0.58 g of sodium
triacetoxyborchydride and 0.0085 g of acetic acid in
50 ml of DCM is stirred overnight at rt. The reaction
mixture is washed with 10% Na,C0s; solution, the organic
phage ig wasgshed with water and dried over Na,S0,, and
the solvent is evaporated off under vacuum. The residue
ig chromatographed on silica H gel, eluting with DCM
and then with a DCM/MeQCH mixture (99/1; v/v). The
product obtained is dissolved in DCM, 2N hydrochloric
ether is added, and the precipitate formed is filtered
off by suction and washed with ether. 0.4 g of the
expected product is obtained.

20
al) = +32.4° (c=0.5; MeCH).

'H NMR: DMSO-dg: & (ppm): 2.3: mt: 2H; 2.4-3.7: m:
12H; 4.0-4.75: m: 6H; 7.0-7.9: m: 12H; 11: bs: 1H.
EXAMPLE 5: Compound 15

6-(3,4-Dichlorophenyl) -6-[2-[4- (4-fluorophenyl) -4-
52-oxo-1,3-oxazolidin-3-yl)piperid-1l-yllethyl] -4-
phenylmorpholin-3-one hydrochloride, dextrorotatory

isomer
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04 O O 5FF-NHCOCH3 HCl + 30.4 (¢ = 0.5) ¢l ¢l 6
“NHCOCH3 HCI NMR HNC MH + = 580, O tr = 6.75 CL 7
-NHCOCH3 HCl + 11.9(c = 0.5) HCOcl O 8 - NHCOCH3
HCI NVR e, m M= 650, «cl tr =7.17 C 106 Conpound
No A, R R2 R3 San NNR20 a D= (C MOH Mtr 9 F
_ Ng HO +31.4(c=0.5) 0105-*°% 0 / 0 ¢l 10 F\ N
HCl +26.8(c=0.5) cl O

e (3 Do
>//o
cl )
Cl

A mixture of 0.5 g of the compound obtained
in Preparation 7.1, 0.36 g of the compound obtained in
Preparation 8.14, 0.61 g of sodium
triacetoxyborohydride and 0.0085 g of acetic acid in
50 ml of DCM is stirred overnight at rt. The reaction
mixture ig washed with 10% NayC0; solution, with water
and dried over Na,;S0,, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
H gel, eluting with DCM and then with a DCM/MeOH
mixture up to (100/3; v/v). The product obtained is
dissolved in DCM, 2N hydrochloric ether is added, and
the precipitate formed is filtered off by suction and
washed with ether. 0.56 g of the expected product is
obtained.

20
al) = +31° (¢=0.5; MeQOH).

'H NMR: DMSO-de¢: & (ppm): 2.3: mt: 2H; 2.4-3.7: m:

12H; 4.0-4.75: m: 6H; 7.0-7.9: m: 12H; 11: bs: 1H.
Table I below illustrates the chemical

gstructures and the physical properties of a number of
examples of compounds according to the invention. In
this table:
- in the "“salt” column, “-* represents a compound in
free base form, whereas “HCl” represents a compound in

hydrochloride form and “CyH40.,” represents a compound in



ci 11 RNHJd NVRQM 606, O Otr =7.1 ClL 12
HCl +33.2(c=0.5) cl O ¢l 13 H3 _ N HO +35.2(c=1) |
/[ \ 1 cIl 0 cl 14 F -N'1 HO +32.4(c=0.5) dC I [/ cl
15 HCl +31(c=0.5) I / / \ F/ O- 0 Cd d 16 He \
_N--] HA +28(c=0.5) O cl O _cl 107 Conpound No. Ar
RL R2 R3 Salt NMR 105

fumarate form:

_NHCOCH; | HCI NMR
MH = 580,
tr=6.75

N
g 0

a

TABLE I
O
R, 0
R, Ar
Cempound Ne. Ar Rl R2 R3 Salt NME.
cczg) = (¢ ; MeOH)
MH, tr
1 Fs -OH HCl | +30°(c=0.2)
Cl
Cl
2 [:::L~ NHCOCH3 | HCl | +31.8°{c=0.5)
Cl
Cl
3 i NHCOCH3 | HC! |+29.8°(c=0.5)
Cl
4 F NHCOCH3 | C4Hy | +244° (c=02)
a
Cl
5 . f NHCOCH3 | HCl | +304°(c=05)
Cl
Cl

|

-NHCOCH3 | HCl | +11.9°(c=035)

=
o

-~
|

Sololelolalela

Cl
8 -NHCOCH3 | HCi NMR
F,C0 +
\::]\ MH = 650,
Cl tr="717

a




aD =(c; MeOH) MHtr 17 -N HO +33.2'(C=0.5) cl 0 cl
18 t: N~ HAJ + 370 (¢ = 0.5 O d 19f \ / F-N~
HCL NMR MH = 644, «cl Otr =6.46 d 20\ / \ HC
+29.2(c=0.2) -co CI d 21 -CONH2 2HC| + 32 4 (c = 0.2
a C122\p\-N'HCI+296c "ol cl 23
-NHCOCH3 HCl + 23.4 (¢ = 0.5 FF 24 NI—ICOCI—B|—|C|+
17 (¢ = 0.5) FCF F 108 Corrpound No. Ar R R2 R3

San_NMR 20 aD =(c; MeCH)

Compound No Ar Ry R2 R3 Salt NMR

0.20 ; MeQ!
D = (¢ ; MeQOH)

-+
MH , tr

HCl | +314°(c=0.5)

Cl

2

Cl

10 HCl | +26.8°(c=0.5)

s

Cl

11 HC] NMR
-+~
MH =606,

T="7.1

3
516
oﬁ oﬁ oﬁ

Cl

12 HCl [ +33.2°(c=0.5)

3
O

Ci

2

Cl

13 HCl | +352°(c=1)

Cl

s

Cl

14 HCl | +32.4° (c=0.5)

8

OO

T

bd

Cl

15 HCI | +31°(c=0.5)

§

'

&
!

Cl

16 HCl | +28°(c=0.5)

|0 0|0 0|00

o

<)

Cl

Cl




/[ d

MH tr 25 -CONH2 2HCI + 18.2 (¢ = 0. 5)

ONF F 26 F3

-NHCOCH3 HCl +29.2(c=0,1) c | cl 27 -OH HC
+30.4(c=1) C C 28 \ -NHCOCH3 HO MH 600, tr = 7.02
29 ¢ N HO MH#=662, a Otr =7.54 C O C
30 -CON(CH3)2 2HCI MH621, a Ntr7.45 ClL C 31
-NHCOCH3 HCO MH 584, /\ F I1%% =6.69 C d
Compound Nao. Ar R Ra Rz Salt NMR

GZS = (c; MeOH)

F,C

g

+
MH ,tr
HCI | +332°(c=05
17 N { )
O d
Cl )
Cl
HCi | +37°(c=05
18 . _N/_> ( )
OO0 g
Cl o
Cl
HCI
19 E N NMR
@ Y-d MH = 644,
cl o} tr = 6.46
Cl ’
20 @\ o / \o HCl | +29.2° (c=0.2)
o O —
Cl
21 O CONHy | 2HCL | +32.4°(c=0.2)
@ |~
~
cl
Cl '
22 r /j HCI | +29.6°(c=1)
-N
O G
Cl 0
<l
23 ©\ -NHCOCH3 | HCl | +23.4°(c=0.5)
1O
F
24 NHCOCH3 | HCl | +17°(c=0.5)
O
F




32 E -NHCOCH3 HCI MH+=620, O F tr=6.93 C 109
Conmpound No. Ar RI R2 R3 Salt NWR aD =(e; McOH) M tr
33 -CON(CH3)2 2HCI MH+ = 605, F Ntr=7.27 C Cl 34
-NHCOCH3 HCl MH+ = 602, F tr=6.90 Cl1 F C 1H NWR of
conmpound 6: DMSO- d6: S(ppn) 1.87: s: 3H 1.9-2. 1:
t: 2H 2.25 s: 3H 2.3-3.219% 8H 3.3- 3.5 t: 2H
4.13: 's: 2H 4.42: dd: 2H 7076 m 10H 5 7.6-7.8:

m 2H—86 S—FH—30-2 bs—t—3HNVR-of UUIIpUMR[O
8: DimsexdE s (“Hpn): Rig:| sRegp| 2R3_D sy

2.53.2: m {84 3.3-3.6: m 2H (4.1: s: | 2H 4D4$(cdtel‘?m
2H | 7.2-7.6:1 m 10H;, 7.7-{7.8: 2d: 2H 8.p: 3g: 1H:

10.6: bs: 1H. 10 1H NMR df compdund 11 OldgMHS, tr
(ppm : 25 7-2. 21 m| 4H, 2. 27 4:| t-eONHSH 2B14+38.2:(c T™.5)
10H 3. 4- 3. 6: 2H@14@ aH 4. 42:] dd: |2H:
7.1-7.6: m |1GgAAZ. |6 .

%Fs _NHCOCH3 | HCt |+29.2° (c=0.1)

O

Ct

27 7 -OH HCl | +304°(c=1)
O
a
Cl
28 NHCOCH3 | HCl | MH' =600,
-@-a r=7.02
a
a
+
29 N/W HCl | MH =662,
[ai] -
a o te=7.54
NG ROUED
&l
30

_CON(CH3)z | 2HCl | MH =621,
N fr =7.45

/

<
7

cl
Cl

NHCOCH; | HCl | MH =584,
tr = 6.69

3l

¢
59

Cl

<)

Ci

NHCOCH3 | HCl | MH" =620,
tr=6.93

32

Ci

<
.
&

Cl
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7.8: m 2H 10.2: bs: 1H 1H NWR of conpound 19:
DVBO-d6: S (ppm : 1.8-1.9: 15 m 2H 2.19: t: 2H,
2.3-3.22. m 9H 3.2-3.6: m 3H, 3.9-4.2: m 4H 4.4:
dd: 2H 7.1-7.6: m 9H 7.6-7.8:. m 2H 10.5: bs: 1H
The conpounds according to the invention underwent
phar macol ogi cal trials. 20 ﬂﬁgaaffinity of the
compounds for the 110 tachykinin receptors NK2 was
evaluated ip vitro by neasuring the inhibitign-of-the

bi pciofgunado. [ 124+ ] Hi s-Rnedr okizni nf A (F31251]] Bkits - NKA) NMRD
cl pned humah NK2 eceptqars expressed by {CHO cgﬂ}gagmmm
Takeda et al., J. %5 Neurdchem, [1992, 59,1 740-{745).

The trials jwere pefformed according to HBnonds- AljpEl

| —3—"Ph —Exp— Tt 2002 ; = .
'?ha z:oﬁ:"pgu; S porgi{tg:gttlg@ fn&éﬁf@gﬁ ?gj tl :;Tgﬁps
e

n

i nhi bit the|l 1281 _NH 5- NKA to the |cl dreté’
human NK2 r rgssed i ni CHO cel ljs, wijlth an
i nhi bition comdtant Ki_ofi between 50 nM and 0105 nM

Thus, egpnpolnd 3 has an ijnkiditi pNHEDTH;aNHC( Ki )me?d%lajz,
to}0.16 nM he {cgmgaun f The present inveniigs
were also dgzg'vi |

1%

A nodel o
phar macodynam gs. iIn M cde, injeftion into the

st Hat-tmof——a—spectft+ec—agontst—of—theNK2—TEeceptor,
[ Nl e10] NKA(4-10), causes a spinning behaviour, which
i's inhipiged Lo &ompound 6: DMSO-dg: & (ppm): 1.87: s:

3H; 1.9-2.1: t: 2H; 2.25: g: 3H; 2.3-3.2: m: 8H; 3.3-
3.5: t: 2H; 4.13: s: 2H; 4.42: dd: 2H; 7.0-7.6: m: 1CH;

7.6-7.8: m: 2H; 8.0: bg: 1H; 10.2: bg: 1H.

'H NMR of compound 8: DMSO-d¢: & (ppm): 1.9: s: 3H;

2.1-2.4: m: 2H; 2.5-3.2: m; 8H; 3.3-3.6: m: 2H; 4.1: s:
2H; 4.4: dd: 2H; 7.2-7.6: m: 10H; 7.7-7.8: 2d: 2H; 8.2:
g: 1H; 10.6: bs: 1H.

'H NMR of compound 11: DMSO-dg¢: & (ppm): 1.7-2.2:
m: 4H; 2.2-2.4: t+d: 5H; 2.4-3.2: m: 10H; 3.4-3.6: t:
2H; 4.14: s: 2H; 4.42: dd: 2H; 7.1-7.6: m: 10H; 7.6-
7.8: m: 2H; 10.2: bs: 1H.

'H NMR of compound 19: DMSO-d¢: & (ppm): 1.8-1.9:
m: 2H; 2.19: t: 2H; 2.3-3.2: m: SH; 3.2-3.6: m: 3H;
3.9-4.2: m: 4H; 4.4: dd: 2H; 7.1-7.6: m: 9H; 7.6-7.8:
m: 2H; 10.5: bs: 1H.

The compounds according to the invention

underwent pharmacological tfials.

The affinity of the compounds for the
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20 dose-dependent manner by the conpounds according to
the invention adm nistered orally. This test was
performed according to Poncelet et al. (Neurosci.
Lett., 1993, 149, 40-42). In this test, conmpound 3
has a 50 effective dose (ED50) of 0.023 ng per kg
orally. 25 These pharnacolodi al results show that the
conpounds according to the invention, in particular
mpound 3, are antagonists of the NK2 receptors b

1E§Ch¥gt{bep<fln§e?ﬁ@tﬁﬁ rt‘?ﬁéo‘t’%@r%‘éﬁl @?%@t%‘lc SEY )
CBHB N UETaEhEr APRGEL bLPReoFnEERt PORTIBS: RAedd CIBL8
Lhe. bhoodsbr af n bagyLec_god) age 8@8h'§hﬁﬁ&axeNK

ACCOr d the aspec r'eseh
| r e e he«,co S.+0
T e T e

sggﬁaggh@md/o§9bydrgge 9@@[@@3; for the preparation of
medi ci nal products for treating and preventing any 10

central andfpe perhpbewakeppbhebesi¥di Bewbireing to
neurokinin A via its NK2 receptor, is involved. The

cempadsdelaceor ding (o Phermavebdti @rprayhekhys2bezyseds,
for the preparation of nedicinal products, in
pak?iieull@dp) medi ci nal products that are antagonists 15
of the NK2 receptors of neurokinin A Thus, according
t o anot her ahercgmagpedssacaorémbgecp shet haVERG2ARI on
i's medicinal products that npr[§ ound of

I

f 9FRANgly| ynhapif tbﬁabhaééasueﬁr gaégésgggﬁeto the

acjd-addjtion salt thereof,
cicneg human NK; receptors expregged in CHO cells, with

an inhibition constant Ki of between 50 nM and 0.05 nM.
Thus, compound 3 has an inhibition constant (Ki) egqual
to 0.16 nM.

The compounds of the present invention were
also evaluated in vivo in a model of pharmacodynamics.

In mice, injection into the gtriatum of a
specific agonist of the NK, receptor, [Nle'°INKA(4-10),
causes a spinning behavicur, which is inhibited in a
dose-dependent manner by the compounds according to the
invention administered orally. This test was performed
according to Poncelet et al. (Neurosci. Lett., 1993,
143, 40-42). In this test, compound 3 has a 50
effective dose (EDsy) of 0.023 mg per kg orally.

These pharmacological results show that the
compounds according to the invention, in particular

compound 3, are antagonists of the NK: receptors by
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20 or alternatively a hydrate or a solvate of the
conpound of fornmula (I). These nedicinal products
find their therapeutic use and are especially useful:
- as analgesics, in particular in the 25 treatnent of
traumatic pain such as post-operative pain; neuralgia
of the brachial plexus; chroht® pain such as
arthritic pain caused by osteoarthritis, 112

r heumat oi d thritis or. psoriatic arthrltls
aip?qﬁam s p e %dxf?tlﬁérfﬁét S SR

m nglllrlr %gr ?ﬁ%&%%@ gzt or [ ngﬁr CcoS W §hat the
nec% %%ﬁltn*avs icaeliie, neuronal g;é»eﬁlg%uoglg Rt q[,gg o dead

enot herapy,

o%@fep'blﬁJod—%%r 3 Yo 5 % G4 %htz% ﬁ 3-9 3AqQ%e.

gl ossop aryngea neura gi a; ry pain of

anput ees; valds h a?fot@l%%d%“fh%t%u%p%%t@r VL
or acute migraine, IO tenporonandibular pain

r?ﬁelsJeafty iShig iR e llaaiAlto R als@l PP ohe compounds
ontal gi a; pain experienced by cancer sufferers;

paifn fofrmulscanal oaf iagighargasiciaiirtiaasti Ralceppaible mim;,
caused by conpression of a nerve, pain caused by

| sodvsitee asylyictr iy darettiev ithyer edyfs mefiear theepretaration of
nmenstrual pain; pain caused by neningitis or

argchindingilt psrodmeseulfosk sreedlingiamd paievent imige anower
back caused by a spinal stenosis, a prolapsed disc or

S CRALIES: 298I/ PTe PEELPbSTed PRTANGOsY Juf Moiehs: pain

caused an _ank I05|n ondylitis ai n associ_at ed
neurokg¥1n A, v% gNKP regeptor, Es involved.

The compounds according to the invention may
thus be used for the preparation of medicinal products,
in particular medicinal products that are antagonists
of the NK,; receptors of neurokinin A.

Thus, according to another of its aspects, a
subject of the invention is medicinal products that
comprige a compound of formula (I), or a
pharmaceutically acceptable acid-addition salt thereof,
or alternatively a hydrate or a solvate of the compound
of formula (I).

These medicinal products find their
therapeutic use and are especially useful:

- as analgesics, in particular in the
treatment of traumatic pain such as post-operative
pain; neuralgia of the brachial plexus; chronic pain

such as arthritic pain caused by ostecarthritis,
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20 wth gout; pain associated wi th burns,
cicatrization or pruriginous dernmatosis; thalamc
pain; - as anti-inflammatory agents, in particular
for treating inflammations in asthma, influenza,
chronic bronchitis (in particular obstructive chronic
25 bronchitis and COPD (chroni< obstructive pul monary
disease)) coughi ng, allergies, bronchospasm and
g umatoi d arthritis; inflammtory di seases of the 113
FPBPEPéQtPﬁSPr%§§FeﬁF P&Préﬁaﬁﬁléréhgﬁﬁ&§ ‘di sease,

ul cerati

ncreati astriti
.ﬁF&gPPﬁ§ﬁ1C|Rﬁﬁa ?ﬁs Bbeki-herbe ?assgaugglgla,
ngg égﬁggggaheg?% |n gnggh r%y%%en%gPrgES Hnatory

ecre ory e cause

JFrFEerfeR ebs ﬁnzﬁE 3&2?H§ﬁ% asésBE%EPﬂ%exanple
hﬁéﬁgéFaeﬁyecagaBethefh@agebakﬁy QQQ§Bpagh§E§S§§d§H%H
as Ccys itis and uri nary |ncont|nence op ht hal m ¢

| BY| anEREbneRBeSHER, aaTOBNENGEEY hedrapdthQes, occipital
vitreoretinopathy; dental inflammations such as

ghagruilyl s, agdnpeuladenhetiralgdial Brt Beoksephaeiphgehl
allergic diseases, in particular of the skin, such
aseurtilgaai aftheoni dautorgeprihi bifsamatiopee ; deprabiki $§orms
and respiratory diseases 15 such as rhinitis; - in

t € heedeabat sufhdhReeabeendt pheaceher migragneous

gsten1 in particular psychoses such as
ATPEBATRRTALPUARAI R24ARd BeNeALREY EéPHPt PRéldi §aFdeds

such af Al zhei mer's disease anxi ety, /Al DS-rel at ed
neuralgism or odontalgia; paln experienced by cancer

sufferers; pain of visceral origin; gastrointestinal
pain; pain caused by compression of a nerve, pain
caused by intensive sporting activity; dysmenorrhoea;
menstrual pain; pain caused by meningitis or
arachnoiditis; musculoskeletal pain; pain in the lower
back caused by a spinal stenosis, a prolapsed disc or
sciatica; pain experienced by angina sufferers; pain
caused by an ankylosing spondylitis; pain associated
with gout; pain associated with burns, cicatrization or
pruriginous dermatosis; thalamic pain;

- as anti-inflammatory agents, in particular
for treating inflammations in asthma, influenza,
chronic bronchitis (in particular obstructive chronic
bronchitis and COPD (chronic obstructive pulmonary
disease)), coughing, allergies, bronchospasm and

rheumateoid arthritis; inflammatory diseases of the
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20 denentia, diabetic neuropathies; depression;

Par ki nson' s di sease; drug dependency; substance abuse;
consci ousness di sorders, sleeping disorders, disorders
of the circadian rhythm nood disorders and epil epsy;
Down' s syndronme; Huntington's chorea; stress-rel ated
25 somatic disorders; neurod%ﬁ%nerative di seases such
as Pick's disease or Creutzfeldt-Jacob di sease;

di sorders associated with panic, phobia ?{,stress;
cEMFIFSITE SPFANAp SSEe  dio%o P & i@y S igease,
dhgorderS' sc L&gaffective i,.sarders; personal.t

q

EFEEFSYe §PdoTdér s PRESEE e d Si tg'r‘?‘sgtrtlé:ﬁtsi’or}nt)éStinal
defiGi . < i MILY; - 4 he t f .
oA RE e DR s inelised &Y PR e b R
b . . il .

O?EFHE&E%%ﬁ% I aﬂigpfgus gg%%@%%% rggianpieegﬁ}ﬁng cts

A'cQﬁ's"e%' W%adt@fﬁ%tli Q@&é_c%(lo'nsﬁ}s f%@ﬁn@'@@ds%cﬁ@ﬂ/
anti spasnodic agents; - in the treatnent of acute or

deh@%@&i@ﬁ%m.a&&E&b&a@&di&EQ%Qﬂm%%&gV@Mﬂﬂlalsééﬁés, for
exanpl e nausea and vomiting induced by drugs such as

t baaglel heuped iamdlecckeannt Heifdpymiat driye blaskleaf

cancer; by radiation therapy during irradiation of

t He sehorax socht ae aydaitns amd veriteeyt mactondi neaaesr

or carcinoidosis; by ingestion of poison; by toxins

carbshafyigetiafdinmagi onsnfsacti egs chngorddiy isiech ang

gastritis, or produced . .
vitrecoretinopathy; dental inflammations such as
gingivitis and periodontitis;

- in the treatment of allergic disgeases, in
particular of the skin, such as urticaria, contact
dermatitis, atopic dermatitis and respiratory diseases
such as rhinitis;

- in the treatment of diseases of the central
nervous system, in particular psychoses such as
schizophrenia, mania and dementia; cognitive disorders
such as Alzheimer’s disease, anxiety, AIDS-related
dementia, diabetic neurcopathies; depression;
Parkinson’s disease; drug dependency; substance abuse;
consciocusness disorders, sleeping disorders, disorders
of the circadian rhythm, mood disorders and epilepsy;
Down’s syndrome; Huntington’s chorea; stress-related
somatic disorders; neurodegenerative diseases such as

Pick's disease or Creutzfeldt-Jacob disease; disorders

associated with panic, phobia or stress; compulsive
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20 during a bacterial or viral gastrointestina

i nfection; during pregnancy; during vestibular

di sorders such as travel sickness, vertigo or

Meni ere's di sease; in post- operative diseases; the
nausea and vom ting induced b di al ysis or by
prost agl andi ns; by gastroint%ifinal 25 obstructions;
in reduced gastrointestinal notility; in viscera
paln caused ocardlal i nfarction o r|ton|t|s

brﬁeggr%vr?e ‘ﬂsr‘? A5G u&elcs‘%'clafé&la’% %estl on
|at esi s su h As o
oS g En R, P S AT
OYA %%%‘PEP U, A tfeQP%%rh %{ U 1 ﬁ G gl di ty
or acor, regur |tat|on Sartbur m, 1o exanple 5
egbﬁgydeﬂy§f@ t ur nal heartburn or heartburn i nduced
by " "a mneal ‘dyspepsia; - in the treatnment of

di seases of tﬂ% t8@S thlaRhRell R DB FEPSYShASE the
irritable bowel syndronme, gastric and duodenal

Ueeh@abaasephageahel ®1ddepitha i ¥arded during
hyper secretions, |ynphomas, gastrites,

gastflenoaseptaged aiefinmtnd geealesdatc @ft itteNeeraiith 1

Hi rschsprung's disease; - in the treatnent of skin
drseyoes systieas fogorExesipse Ehuringu s Iasd delatsd i n
particul ar sunburn; 15 - in the treatnment of diseases

ofinflee té@ndiovascul ar system such as hypertension, the

vascul ar aspects of mgraine, oedemm, thronbosis,
angi na pect or P§, "WESEEI AP LSFASHSE, 2Py AitAEBAFTERdSases
c%%%%%spy vasodi | ati on, Raynaud's disease, fibrosis,

- in the treatment of acute or delayed and
anticipated nausea and vomiting, for example nausea and
vomiting induced by drugs such as the agents used in
chemotherapy in the case of cancer; by radiation
therapy during irradiation of the thorax or the abdomen
in the treatment of cancer or carcinoidosis; by
ingestion of poison; by toxins caused by metabolic or
infectious digorders such as gastritis, or produced
during a bacterial or viral gastrointestinal infection;
during pregnancy; during vestibular disorders such as
travel sickness, vertigo or Méniére's disease; in post-
operative diseases; the nausea and vomiting induced by
dialysis or by prostaglandins; by gastrointestinal
obstructions; in reduced gastrointestinal motility; in
visceral pain caused by myocardial infarction or

peritonitis; in migraine; in altitude sickness; by



20 col | agen di seases, atherosclerosis and
preeclanpsia; - in the treatnent of small-cell and

| arge- cell lung cancer; breast cancer; cerebra
tunours and adenocarci nomas of the urogenital sphere;
in adjuvant treatnent for preventing netastases; 25 -
denyel i nati on di seases suchjéésnultiple scl erosis or
anyotrophic |l ateral sclerosis; - in the treatnent of
di,seases of the immune 116 system ssociateg.mﬁth_
stpPPPESSPBNCSr OBLRREI &PPOASER TSt RECFUASt MFBRBGFASE hé™
innu?e cells, for Exangge _rheunat%Ld arthritis,

pSBPTA8r §SSEPBRR"E Tar §eANE/ 18 abatas, PpasShaf™ o
erS?Ebﬁguﬁﬁé%hOB% @“858% hiapgp! ant g%'s%;c' acldil or
treatment of ‘mctron drsorders; i n “particular

PQEB@kiEEhérg§E§EEBH” EHSOHEEEQBE§nJU%Q?”%&amp%ethe

i nconti nedce”and posf-partum’i nconti nence; -

5 tepaknBAL 8t RheshahgihyrertbaRRYor hartblrhhenduced by
treatnment of histiocytic reticulosis, for instance in

| ¥npBati enli 8§8L8Hsia@dsS anorexi genic agents; - in the
treatment of enphysema; Reiter's disease;
haenor r hoi ds; iA5thei bréhemeéneabfedi sehsagubdr tHeseases
such as gl aucoma, ocul ar hypertension, nmyosis and
eggesspyrtebathaymalyssenr sticbnas- irmitheler bawednt or
prevention of an epileptic fit, cranial traum,
sp¥ndrowner doaphuhd, and ducdenal ulcers, oesophageal
10 wulcers, diarrhoea, hypersecreticns, lymphomas,
gastrites, gastro-oesophageal reflux, faecal
incontinence and Hirschsprung'’s disease;
- in the treatment of skin digeases such as
psoriasis, pruritus and burns, in particular sunburn;
15 - in the treatment of diseases of the
cardiovascular system such as hypertension, the
vascular agpects of migraine, oedema, thrombosis,
angina pectoris, vascular spasms, circulatory diseases
caused by wvasodilation, Raynaud’s disease, fibrosis,
20 collagen diseases, atherosclerosis and preeclampsia;
- in the treatment of small-cell and large-
cell lung cancer; breast cancer; cerebral tumours and
adenocarcinomas of the urcgenital sphere; in adjuvant
treatment for preventing metastases;
25 - demyelination diseases such as multiple

sclerosis or amyotrophic lateral sclerosis;

- in the treatment of diseases of the immune



20 cerebral ischaem c |esions caused by vascul ar

attack or occlusion; - in the treatnent of disorders
of heart rate and cardiac rhythm in particular those
occasioned by pain or stress; 25 - in the treatnent

of sensitive skin and for preventing or conbating
irritation of the skin or ridfous nenbranes, dandruff,
erythema or pruritus; 117 - in the treatnment of
neur ol ogi cal skin . disorders such ,as |ichens, _prurigo,
pPUPFETNBE8CCt 8k PdeFATE SHRPEEFELE pPEr FEGRUSRTION OF
neur o enic.origin;,.- ih the treatnent_of ulcers and
oF 15/ PUBCHi SRcRE EaGs el HEPELobattE <BITBIF or a
“Eﬁé‘?ﬁét{??é' LLYR 9L D ”ggéigxgig?%%hﬁ% aikakhe
treat ment  of "dIr'seases’caused by 'angrogeneSis or fn

m@i%ﬂe@@@logﬁﬂﬁgién.Sr?jé%g@%ﬁnkeéckg?ﬁgeaEEgétnent of

ocul ar and/ or™ pal pebra gl a and/or ocular or

pel-Rebpakndyseshhesia; - as anti perspirants. According
to the present invention, the conpounds of fornula

(1) are nost parghéeutsehymeselof mieofidhedisepdsest oh
irritable bowel syndrom (IBS); 15 fibronyal gi a;

nearopatbae palbakthroaj cekattgur isyodtonencel guagsarcy
atypic facial pain; Crohn's disease; ulcerative
cohionsinennst apdt poaf -gaatuhoktacongasénocepesophagea
reflux; gastritis; pancreatitis; mjor depression;

anxi ety such 3 gemerrgabeentanxt epyostate hypertrophy;

- in the treatment of histiocytic
reticulosis, for ingtance in lymphatic tissues;

- as anorexigenic agents;

- in the treatment of emphysema; Reiter’s
disease; haewmorrhoids;

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

- in the treatment or prevention of an
epileptic fit, cranial trauma, spinal cord trauma,
cerebral ischaemic lesions caused by vascular attack or
occlusion;

- in the treatment of disorders of heart rate
and cardiac rhythm, in particular those occasioned by
pain or stress;

- in the treatment of sensitive skin and for
preventing or combating irritation of the skin or

mucous membranesg, dandruff, erythema or pruritus;



20 soci al, phobic and panic anxiety; conpul sive
obsessive disorders; tics; mania; bipolar disorders;
schi zophreni a; schi zoaffective disorders; personality
di sorders; psychotic disorders di sorders associ at ed
with attention deficit or gﬁractrvrty, di sorders 25
caused by the use of addicti subst ances; prostate
hypertrophy. According to another of its aspects, the

118 resent i.nve on rel ates to phar gaceut i ca
conpogrtrons ¢o E?srﬁ&atg§ng Prv@eBFPﬂgﬁﬁFél kin

d h h
COTan, A5 10 S8 USRI i oo
oS e e SRIPUBL eSS e DUt

S°|Vate or _hydr ghe EEeEEﬁeﬁﬁ'%fCQEEQQEdan@ana%§Q at

| east one pharnmaceutically acceptable excipient. The

5 SalidefXelPi-aRkeda e ¢RASIDHaRGER! gﬂ%rﬁoorlg tHRase-
phar maceutical form and the desired node of

agisnistieabiram- nkGemitee baswal- iexGi pi ents known to
those skilled in the art. In the pharnaceutica

conpositions dah the tpeeserhti nfedticeasktar canakd by
subl i ngual , subcutaneous, 15 intranuscul ar,
i anpaveroesist ogi dal whickalndimgeamesicheal 2 symptom;
i ntranasal, transdermal or rectal admnistration, the
actrve prrncrﬁﬂetbﬁ tseatment| pf sboder spdyps palpebral
sible s sol. vate or hydrate t hereof, may be
10 a& hPs BB dr'ﬁCHﬂPF fanPRLeePFelofysesthesia;

- as antiperspirants.

According to the present invention, the
compounds of formula (I) are most particularly useful
for the treatment of irritable bowel syndrom (IBS);

15 fibromyalgia; neurcopathic pain; chronic fatigue
syndrome; migraine; atypic facial pain;‘Crohn's
disease; ulcerative colitis; constipation; diarrhoea;
gastro-oesophageal reflux; gastritis; pancreatitis;
major depression; anxiety such as generalized anxiety,

20 social, phobic and panic anxiety; compulsive obsessive
disorders; tics; mania; bipolar disorders;
schizophrenia; schizoaffective disorders; personality
disorders; psychotic disorders; disorders associated
with attention deficit or hyperactivity; disorders

25 caused by the use of addictive substances; prostate
hypertrophy.

According to another of its aspects, the
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20 form as a mxture with standard pharnaceutica
excipients, to aninmals and to human beings for the
prophyl axis or treatnent of the above disorders or

di seases. The appropriate unit admnistration forns
25 include oral forms such as tablets, soft or hard
gel capsul es, powders, grahh} s and oral solutions or
suspensi ons, sublingual, buccal, intratracheal, 119

i ntraocul ar and .intranasal adm ni stration quns, forms
f BFSSEMINASVERSIGR B IAtRE 40 SRaTBGecdica

t ransder.nal subcut.anequs,_ i ntranmuscul.ar_.or.

| PR EAGHS M Ea TR SEr&E o 5 §Te VS é’&lé’l"lpl_e' 2
a@%}r@'o% LI fd%g’s t%”@g% RN Sy Fahlapical
applEcat i oR, the conpounds “according to the invention

a?ﬁalé%%@ 113 1C1R .’siﬂglo.?rs. REBNGS, Y A0S a B
it a f a

y O exarrpl e, au mnistration form o

CeFPaNd «aeGO NG Pt aRveREioRy ith the fieRBefionl0 or

a tablet may conprise the follow ng conponents:
Canpolafrchadeti®li @and vt @ ddeptiabientsaQi *hedaiyF, Mamdltelte

223.75 ng Sodium croscarnellose 6.0 ng Corn starch

1520 by ralded BdX heo gylike tayipeaindy| esel 212D @y least one

Magnesi um stearate 3.0 ng Via the oral route, the dose

obhachaveutpricddivp becagiiabilst exed ppentday nmay reach

0.01 to 100 ny/ kg, in one or nore dosage intakes,

preferably The said excipients are chosen, according to
the pharmaceutical form and the desired mode of
administration, from the usual excipients known to
those skilled in the art.

In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal
administration, the active principle éf formula (I)
above, or the possible salt, solvate or hydrate
thereof, may be administered in unit administration
form, as a mixture with standard pharmaceutical
excipients, to animals and to human beings for the
prophylaxis or treatment of the above disorders or
diseases.

The appropriate unit administration forms
include oral forms such as tablets, soft or hard gel

capsules, powders, granules and oral sclutions or

suspensions, sublingual, buccal, intratracheal,
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20

0.02 to 50 ng/kg. 15 There nmay be particular cases in
whi ch higher or |ower doses are appropriate; such
doses do not depart fromthe scope of the invention.
According to the usual practice, the dosage that is
appropriate for each patient_is determ ned by the
doctor according to 20 the note of administration and
t he wei ght and response of the said patient. 120
Accordi ng.to anot her of its aspects, the present
| VETACGI 4%s 6T e 2 RS SR P atdi doTms
t thql Qai.es .ment i.oned.ahaovye, whi.ch . caonpri.ses the
R B ST e it S T A v
a LI, cor, inv
pl’?glr rra%é&t%loéﬁg’l )}q{gcl}%cﬁum%aﬁlgrsaﬁ}t q"r}{tlher éao%rués? hydr at es
o%&ﬁﬂﬁﬁ?ﬂ%&ﬁﬂﬁq@Qﬁmm%z%eégdﬂIgamfhiégygﬁyaﬂjforms and
corresponding to formula (I): .,CH2- O R R (D NCHZ
Chigr@ari¥sR FBrn tSf cAT appliikathiceh: thNcdnipRresnts a
phenyl nono- or disubstifuted with a halogén atom
according to the invention may be used in creams, gels,

ointments or loctions.
By way of example, a unit administration form
of a compound according to the invention in the form of

a tablet may comprise the following components:

Compound according to the invention : 50.0 mg
Mannitol : 223.75 mg
Sodium croscarmellcose : 6.0 mg
Corn starch : 15.0 mg
Hydroxypropylmethylcellulose : 2.25 mg
Magnegium stearate : 3.0 mg

Via the oral route, the dose of active
principle administered per day may reach 0.01 to
100 mg/kg, in one or more dosage intakes, preferably
0.02 to 50 mg/kg.

There may be particular cases in which higher
or lower doses are appropriate; such doses do not
depart from the scope of the invention. According to
the usual practice, the dosage that is appropriate for
each patient is determined by the doctor according to
the mode of administration and the weight and response

of the said patient.



- Rl represents a phenyl that is unsubstituted or
substituted once or twice with one or tw 10
substituents independently chosen from a hal ogen
atom a (Cl-C4) al kyl and a (C1-C4) alkoxy; - R2
represents: a pyridyl; henyl that is
unsubstituted or substitute 205 once or twice with
one or two substituents independently chosen froma
hal ogen atom a (Cl-C4)alkyl, a (Cl C4) al koxy, a
trifluorone@ﬁ?Prd@PSUﬁoaﬁﬁoéhﬁﬁrﬂ udtEmEEREEF Sgr @ﬁ

a benz that i s unsybstituted or substi utegggﬁ
tﬁ§eﬁﬁ yPngﬁEEIBP £Ce TRILPH G &0 MRG1o8y |tuents

R A B Rt
I I t:
ag%‘“?éﬁ%%‘y%t*?%°ra§ﬂ AFCERSIER From BRstrnes 5

p%“ﬁ%@:‘t%ﬁedogbp‘é@ di | B8mofiD HANALIRS G n yﬂt%”%%hol i ne

and per hydroazepi ne wh represents a cyano or a

gRavBnt PRR1ILR1Z; pﬁgrhﬁgéﬁ%%ﬁbil%4&%%%@t%%9%e%aﬁE°m
(1) a hydrogen atom ) al kyl

(Checdbal byl baaRankk; or(ébl@ﬁ@@@,thereof



(5) -(CH2)g-OH (6) - (CH2) g-0- (Cl-C4) alkyl; 15
(7) - (CH2) g-O- CO-R4: (8) - (CH2) g-0-CO NH (Cl-C4)
alkyl: (9) -NR5R6; (10) - (CH2)g-NR7CORS; (11) -
(CH2) g- NR7000R9 ; 20 (12) - (CH2) g- NR7SO2R1a; (13) -
(CH2) g- NR7CONRL1. R12; (14) -. CH2NR13R14 ; (15)

S OH2- GHRNRISR14:  (16) - COOF255 (17) -000 (d - Ca)

al kyl (18) -CONRL1R12: (19) -CH2- COOH; 123 (20)
-CH2-COO- (O -C4) al kyl ; c%‘é‘g CH2- CONRL1R12; (22)

- O CH2CH2OR15:  (23) -NR7 ME 5 (24)

- CONR7- NRL7R18; (25) R19--.- N (26) // 0 Nom NHZ q
is 0, 1 or 2; R4 represents a (C1-C4) alkyl; a (C3-C7)

cycloal kyl that Ayt r3pbs 1FdRe i (1)

one Oor nore

~CH, \céo

R2>CN CH,-CH E ILR ®
R 2 2 I\CHz/ !

Ar

5 in which:
- Ar represents a phenyl mono- or disubstituted with a
halogen atom;
- Ry represents a phenyl that is unsgsubstituted or
subgstituted once or twice with one or two
10 substituents independently chosen from a halcgen
atom, a (C;-Cs)alkyl and a (C;-Cq4)alkoxy;
- Ry represents:
e a pyridyl;
 a phenyl that is unsubstituted or substituted
i5 cnce or twice with one or two substituents
independently chosen from a halogen atom, a
(C1-Cq)alkyl, a (Ci1-Cy)alkoxy, a triflucromethyl
group and a trifluoromethoxy group;
* a benzyl that is unsubstituted or substituted on
20 the phenyl once or twice with one or two
substituents independently chosen from a halogen

atom, a (C;-Cy)alkyl, a (C;-Cz)alkoxy, a
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met hyl s; a phenyl; a pyridyl; 10 - R5 and R6 each

i ndependently represent a hydrogen atomor a
(Ad-CA)alkyl; R6 may al so represent a
(C3-C7)cycl oal kyl methyl, a benzyl or a phenyl; or R5
and R6, together with the nitrogen atomto which they
are attached, constitute a h%@%rocycle chosen from 15
azetidine, pyrrolidine, piperidine, norpholine

t hi onor phal_d.ne, perhydroazepi ne or pi azine that is
unsubst [t SO TE IS GHOMP BChGs e art U HATE By

(C1-C4) %Jk |; - R7 represents a hydrogen atomor a
(Cl-CA)glﬁy%ﬁ 20 - R8 represents a hydrogen atom a
(Cl-

] | ..-a.ph l; b [ ; i dyl ;
a ( 3%@%%5%}8§|E§?9¥E3F@r2 Gnsubstituted or 124
substltgt%gg@ﬁgﬁ%%r;dmi&g%' e idesy g gﬁﬁginer

thienyl; a pyrro an I mdazolyl; or an

t oget he y&ggnqgg&glé G2 Rrphc ine 3 or 4; 5 -
RO reprggents a (Cl-E%;alkyl or a pﬁ%nyﬁ; or R7 and R9

t oget het hiepbepell ided 5o perBditazepines whedl r3; RI10
represents a (O -C4)alkyl; an anmino that is free or
subst i t ukedewehlt sore cgmnbver Glgd)a kYIosR, R110 phenyl
that is unsubstituted or substituted one or nore
t Fme&; wreprassuobst &t geatpchbsganf Epom: a hal ogen at om
a (Cl-C4)alkyl, atrifluoronethyl, a hydroxyl, a
( C1- €A) abkbxsirogesaplbery| , a (Cl- C4) al koxycar bonyl ,

(2) (Ci-Cyolalkyl;

(3) (C1-Cy)alkylcarbonyl;

(4) cyano;

(5) - (CHz)q-OH;

(6) -(CHz)4-0-(C1-Cy)alkyl;

{7) -(CHz)q-0-CO-Ry;

(8) -{CH3)4-0-CO-NH- (C;-Cy)alkyl;

(9) 'NRsRs;

(10) - (CHz)4-NR,CORg;

(11) - (CHz)q-NR,COORs;

(12} - (CHa)q-NR7SOzR10;

(13) - (CHz)q-NR4CONR;3R;2;

(14) -CHzNRi13R14;

(15) -CHz-CHyNR;3Ra14;

(16) -COOH;

(17) -COO-(C1-Cy)alkyl;

(18) -CONRi;Riz;

(19) -CH,-COOH;
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a (Cl-A4)al kyl carbonyl oxy, a cyano, a nitro, an am no
15 that is free or substituted with one or two (QO).

-C4)al kyls, the said substituents being identical or
different; - R11 and R12 each independently represent
a hydrogen or a (Cl-C4)al kyI R12 may al so represent
a 20 (C3-C7)cycl oal kyl, a (Cé %7) cycl oal kyl nethyl, a
hydroxyl, a (Cl-C4)al koxy, a benzyl or a phenyl; or

L 200 L LAGBLNEL e, L ooen afom o i ch

from Ef}ir rl_\pl i di ne, piperidine, norpholine
25 th@aﬁor% R

t t CH2 - is 2 3;
oge (%%) andrﬁgﬁ 01@ group - ( )ym; mis or

I "Ae " &nd? per hydr oazepi ne; - or R7 and R12

*’i ndependently represent a

hydr agen —%fli‘%@b@bR [(Cl-C4)al kyl; Rl4 may al so
represent a C%

repre(sge;ntsc@mdnggmagtom a (Cl-GA)alkyl; a 5
fornyl; a (Cl-C4)al kyl carbonyl; R16 represents a
C@) al koxy; Rl Ml R18 each independently
e

cycl oal kyl net hyl or a benzyl; R15

t a hydroggen tomor a (C1L_C4) alkyl; or

alternativel nd ot ogether with the 10
ni trogen atom t® whi&h t 1 at{ached, constitute
a het er ocycl e Ehosen from pyrrolidine, piperidine and

( o é%)éah Kyl -

Cepresents a hydrogen atomor a
~
N NH, ;

g is 0, 1 or 2;:

R, represents a (C;-Cy)alkyl; a (C;~-C;)ceycleoalkyl that
is unsubstituted or substituted with one or more
methyls; a phenyl; a pyridyl;

Rs; and Rs each independently represent a hydrogen
atom or a (C;-Cs;)alkyl; R¢ may also represent a
(C3-Cq) cycloalkylmethyl, a benzyl or a phenyl; or Rs
and R¢, together with the nitrogen atom to which they
are attached, constitute a heterocycle chosen from
azetidine, pyrrolidine, piperidine, morpholine
thiomorpholine, perhydrocazepine or piperazine that
is unsubstituted or substituted in position 4 with a
(C1-Cq)alkyl;

R, represents a hydrogen atom or a (C;-C4)alkyl;

R repregents a hydrogen atom; a {C:-Cylalkyl; a
vinyl; a phenyl; a benzyl; a pyridyl; a

(C3-Cy)cycloalkyl that is unsubstituted or
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- R20 and R21 each independently represent a hydrogen
15 atomor a (Cl-C4)al kyl; R21 may al so represent a
formyl or a (Cl-C4)al kyl carbonyl; in the form of base
or of acid-addition salt, and also in the form of
hydrate or solvate. 2. Cbnpound of formula (1)
according to 20 Claim1, chhfécterized in that: - Ar
represents a phenyl disubstituted with a hal ogen
atom - Rl represents a phenyl that is unsubstltuted

or SUBStIHTRTEE oHde &n% varcéﬂ%ec H“eé:h'}’ali%gean on i &5
t i dyl: . h t hat
unsuk’f?tepr esjég aglp ﬁfﬁg%” ’u%/aé'ﬂ Jf?é{) ﬁé’el or atvv: ie Wi t h

one qf,. tjwo bstituents _inde endently chosen
Al o0t M Bne B (eAO Ly E R PRt G R oy e
trifluql E*qpeﬂyl group and a trifluoronmethoxy group; 5
R2 n§§ So represent a heterocyclic radical chosen

fromgazebhdbBentBY LS Qbhdc':ﬂealkﬁ}lp%r‘ 4 %enﬁ"f phol i ne,

t hi onor phol i ne and perhydroazeti di ne “when

repreﬁe%Saang UPlog &N 1, reé@nﬁe@r@ﬁ@u S @cg) up
chosen from 9 0 (5 (C}Q)QBC}Iln whi ch Wé {?

(C}QﬁQ£Na7G@R& in which gis 0; (11)

(CHQ)q NR7COCR9 i n whi ch gis 0; (18) -CONR11R12;
Riq represents a (C;-Cy)alkyl; an amino that is free
or substituted with one or two (C1-C4)alkyls; a
phenyl that is unsubstituted or substituted one or
more times with a substituent chosen from: a halogen
atom, a (Ci1-Cylalkyl, a trifluoromethyl, a hydroxyl,
a (Ci1-Cy)alkoxy, a carboxyl, a (C1~-Cy)alkoxycarbonyl,
a (C1-Cy)alkylcarbonyloxy, a cyano, a nitro, an amino
that is free or substituted with one or two
(C1-Cy)alkyls, the said substituents being identical
or different;

- R and R;; each independently represent a hydrogen or
a (Ci-Cy)alkyl; Ry may also represent a
(C3-Cq) cycloalkyl, a (C3-Cq)ceycloalkylmethyl, a
hydroxyl, a (Ci1-C4)alkoxy, a benzyl or a phenyl; or
R;; and R,», together with the nitrogen atom to which
they are attached, constitute a heterocycle chosen
from azetidine, pyrrolidine, piperidine, morpholine
thiomorpholine and perhydroazepine;

- or R; and R,; together represent a group - (CHz)g-;

- mis 2 or 3;



- R7, R8, R9, Rl11 and R12 being as defined for a
conpound 15 of fornmula (I) in Cdaiml; in the form of
base or of acid-addition salt, and also in the form
of hydrate or solvate. 3. Conmpound of fornmula (1)
according to Caim1l, characterized in that: 20 - Ar
represents a 3, 4-di chl orophehy? or a
3, 4-difluorophenyl; - Rl represents a phenyl, a
4- chl orophenyl, a 4-t|uorophegél or a
3,74- d%m%ﬁio%heﬁﬁlph indgpenggrcdgntepresent 2. fyprggen
a phenyl, a 4-c(%oro h #L 3-fluorophenyl, a
2 Pl by (S ha G bR ey PLo §aprestne 2
3-netoL henyl,, . a. 3, 4-di net hyl phenyl )
4- met dxgﬁﬁ%%ﬁ}?a%é§fT?#P¥#u%?o%e?%?Fyghenyl, a
4-(trd fl ﬁ ) ph a ] . kvl s
4-(tﬁ#flﬁ%é%%§% %éy?pﬁg%£?gég aiﬁmhai é?%éhggprgéénﬁ a
1- pi LAyl . whe ; CONH2 group or a
5 RELIAN; whemr B3 ) L Ry SSEPLSHE ; group
-CCN(CH@%g‘groug? ﬁ% rg%resentsﬁa group chosen from
a hyadt, ox¥épre S (o5 N,) a1Noxp;0 -N -Nf 00 00
- Ri7 and Ry each independently represent a hydrogen
atom or a (C;.Cy)alkyl;
- or alternatively R;; and Ri;g, together with the
10 nitrogen atom to which they are attached, constitute
a heterocycle chosen from pyrrolidine, piperidine
and morpholine;
- Ris represents a hydrogen atom or a (C;-Cy)alkyl;
- Ry and Rz each independently represent a hydrogen
15 atom or a (C1-Cy)alkyl; R,; may also represent a
formyl or a (Cp;-Cg)alkylcarbonyl;
in the form of base or of acid-addition galt, and also
in the form of hydrate or solvate.
2. Compound of formula (I) according to
20 Claim 1, characterized in that:
- Ar represgsents a phenyl disubstituted with a halogen
atom;
- R; represents a phenyl that is unsubstituted or
substituted conce or twice with a halogen atom;
25 - R, represents:

e« a pyridyl;

¢ a phenyl that is unsubstituted or substituted
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-CONH2 -CO % ; -CON(CH3)2 10 in the form of base or
of acid-addition salt, and also in the form of
hydrate or solvate. 4. Conpound according to Claim1l,
of formula (1), chosen from 15

- 6- (3, 4-di chl or ophenyl ) -6-[ 2- £4 hydr oxy-

4-[ 3- (trlfluoronethyl)phenyl q.- pi peridyl]ethyl]-

4- phenylnnrpholin 3- one, dextrorotatory i soner;
-N-[1-[2-[2-(3, 4-di chl orgphenyl ) - 5- ox

4- pheny |13 |tﬁ"1239yl"11é7t1'hﬁr]e @%H@fﬂ/lsu@%wﬁrﬁﬁ ]-

?%-Eiefﬁn] e, %g}tﬁgaﬁ%fg%%gﬂéfonerfl Ogen atom, a
R B TR e
4N|-0Lén£/ém 6{1% %%ﬁq%%yéf)qo}f%%pdor ophenyl ) - 4

- p'ﬂerEQYEL?CSHQBIQE rd8XhEOLOL ALY LSORBN radical
-N-[1-[2-[2-(3,4-dich orophenyl ) - 5- ox0

4- pheny | dHy80 8?2 dritdHd - %y(f’rcmeitcmﬂdoh%bﬂe)ndme,

4- pi peri dyl ] acet am de, dextrorotatory i soner;
-N-[|-[3mh%ﬁkﬁu4mdldMﬂﬂmﬂﬁyﬁnmﬁné5and}perhydroazetldlne

4- phenyl nor phol i n-2-yl ] et hyl ] - 4- (4- met hoxyphenyl ) -
4- pi per iwhdr] agetrapirdesntdextr grotiat 6 CPNRSRIBY ;
-N—[l-[2-[2-(3,4-dichIorophenyI)-S-oxo-
—phéhyrﬁprph@htﬁ 2- girbephyghpsan] £rotei f | uor onet hoxy) -
15 phenyl] i peridyl]acetamnm de, dextrorotatory
i somel) ? -OH in which g is 0;
(10) -(CHz)4-NR,CORg in which gq is 0;
(11) -{(CHa)4-NR,COORs in which gq is 0;
(18) -CONRi1:R12;
- Ry, Rg, Rg, Ri; and R;; being as defined for a compound
of formula (I) in Claim 1;
in the form of base or of acid-addition salt, and also
in the form of hydrate or solvate.
3. Compound of formula (I) according to
Claim 1, characterized in that:
- Ar represents a 3,4-dichlorophenyl or a
3,4-difluorophenyl;
- R, represents a phenyl, a 4-chlorophenyl, a
4-fluorophenyl or a 3,4-diflucorcophenyl;
- R, represents:
e a 2-pyridyl;
¢ a phenyl, a 4-chlorophenyl, a 3-fluorophenyl, a

4-fluorophenyl, a 3,4-difluorophenyl, a



10

15

20

-6- (3, 4-di chl orophenyl)-6-[2-[4-(3-fl uoro-
phenyl) 4- (2-oxopyrrolidin-I-yl)-1-piperidyl]ethyl]-
4- phenyl nor phol i n- 3-one, dextrorotatory isoner;
-6- (3, 4-di chl orophenyl )-6-[2-[4-(3,4-di- 20
fl uor ophenyl ) -4-(2- oxopyrrolldln 1-yl)-1-piperidyl]-
et hyl ] - 4- phenyl nor phol i n- 3- ohe’ dextrorotatory isoner;
-6-(3, 4- dlchlorophenyl) 6-[2-[ 4- (4 nethyl

henyl ) - 4- ( 2- di 1] et hyl
pSEén’yl O ARE e, dloft AR RS 95

A phéﬁyfﬁ% R tfl@f%wwmmf ]
' ;129
T (3 i AR P PO
h ) -4- dyl hyl
ep ) Rt P et

(3 4 &Q&OQQ@BGE}E@@@C—:E% k(s F;'e&.@ﬁ?ﬁwhen
phenyl ) -4-(2-0xo0-1, 3-0xazol i din-3 1- pi peri dyl f

et hyl ] - 4-=phemdnry pholdows- &6upd©&t aonebﬁt(enyu SHHRID ;
- 6- (3 4-di chl or ophenyl ) - 6- [2 [4-(4-fluoro

pheny;) réptesexnasla3gavapokchdisan3fybj:1- pi peri dyl ] -

et hyl ] - 4- phenyl nor phol i n- 3-one, dextrorotatory isoner;
10 - @- (& hydinchiydriophenyl ) - 6-[ 2-[ 4- (3, 4-di net hy

phenyl ) - 4- (2-oxo-1, 3-oxazol i di n-3-yl)-1-pi peridyl]-

et hyl ] - 4- phenyl nor phol i n- 3-one, dextrorotatory isoner;
-3-[1-[2-[2-(3, 4- dichUﬂrophenyI) X0

4- phenyl Q}g thyl ] -4F phenyl - 4- pi peri dyl] -
15 1, 3- bxazi ha One; ﬂtrbr atorg i*soner

6)

O

CONH, .-CON O ; -CON(CH.)
-7 250 3 - 32
./

in the form of base or of acid-addition salt, and alsc
in the form of hydrate or solvate.
4. Compound according to Claim 1, of
formula (I}, chosen from:
-6-(3,4-dichlorophenyl) -6-[2- [4-hydroxy-
4-[3-(trifluorcmethyl)phenyl]-1-piperidyl]lethyl] -
4 -phenylmorpholin-3-one, dextrorotatory isomer;
-N-[1-[2-[2-(3,4-dichlorcphenyl) ~-5~-0x0-
4-phenylmorpholin-2-yl]ethyl] -4-phenyl-4-piperidyl] -

acetamide, dextrorotatory isomer;
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-3-[1-[2-[2-(3, 4-di chl or ophenyl ) - 5- oxo

4- phenyl nor phol i n-2-yl]ethyl]-4-(4-fl uorophenyl) -

4- pi peridyl]-1, 3- oxazi nan- 2- one, dextrorotatory

i soner; -3-[1-[2-[2-(3,4-dich|orophenyl) 5-oxo0 20
4-pheny|nDrphoIin-Z-yI]ethyIL -(3, 4-di fl uor ophenyl) -
4-pi peridyl]-I, 3-oxazi nan- 2- 7, dextrorotatory

i soner; -6-(3,4- dichlorophenyl) 6-[ 2-[ 4- (nor phol i n- 4-

A gﬁ;ﬁgrm R P R R e g %oz
ﬁ%ﬁ’%&%ﬁ% qﬁr’gl%?{ geﬁﬁgjl)]l 4 G EhusRgRisnyL) -

‘s SRR e e 08 SUBLy Wi

fl uorophenyl_ 0% QR ) )
1 IOi pePi dyl)/]gh (] 4- %@rﬁﬁmréﬁlﬁcﬁ T?ér%}l) -5-0x%0

1%6}?% Syl ethyl] -4-(3,4-difluorophenyl) -4-
%? 3, 4- dlflagrophg%yl) 5- 0X0- pheny

4pril@>%?cmldmr] pReltafridey| Jrbdtdrotattany | r«bmpiper i dyl ] -

acetam de, dextrorotatory isonmer; -N [1- [2- [2- (3,
4- di chl or ophetyll)- [25-[@x03, 4- dlchlorophenyl) -5-0x0~
4- phenyl nor pholin-2-yl]ethyl]-4-[4-(trifluoronethyl)-
16 -phemyllnotphiciemi-@yy]1d edthyrti]del, - dextatdndidtearyl ) -
isonmer; -1'-[2-[2-(3,4-difluorophenyl)-5-0x0
4%@@@;&@&1@@6@2&@% elqwqt]::ol:cztatmxp«r pEdmsitive-

4' - car boxam de, dextrorotatoﬁ¥1|sone

CN-[1-[ 2- [ 208 lA-di2cHior Sp e Iorggheryl) -5-oxo-
4 ph n%lyq?norp ollral.nZZyQﬁt %})114 [3 (trltfhloli:or ré%tyfl%'-)'

4-piperidyl]acetamide, dextrorotatory isomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) -5-0x0-

4 -phenylmorpholin-2-yl]ethyl] -4-[4- (trifluoromethoxy) -

phenyl] -4-piperidyl]acetamide, dextrorotatory iscmer;
-6-(3,4-dichlorophenyl) -6-[2-[4- (3-fluocro-

phenyl) -4- (2-oxopyrrolidin-1-yl) -i1-piperidyl]lethyl] -

4 -phenylmorpholin-3-one, dextrorotatory isomer;
-6-(3,4-dichlorophenyl) -6-[2-[4-(3,4-d1i-

flucrophenyl) -4- (2-oxopyrrolidin-1-yl) -1-piperidyl] -

ethyl] -4-phenylmorpholin-3-one, dextrorotatory isomer;
-6-(3,4-dichlorophenyl) -6-[2- [4- {4-methyl-

phenyl) -4- (2-oxopyrrolidin-1-yl) -1-piperidyl]ethyl] -

4-phenylmorpholin-3-one, dextrorotatory isomer;
-1-[2-[2-(3,4-dichlorophenyl) -5-ox0-

4-phenylmorpholin-2-yllethyl] -4° - (4-methylphenyl) -

1,4’ -bipiperidin-2-one, dextrorotatory isomer;
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phenyl ] - 4- pi peri dyl ] acet am de, dextrorotatory isoner;

-6-(3,4-dichlorop
4-pyridin-2-yl-1-

henyl ) - 6-[ 2- (4- hydr oxy
pi peri dyl) et hyl]-4-phenyl nor phol i n-

3-one, dextrorotatory isoner; 20

-N-[1-[2-[4-(4-ch
phenyl)-5-oxonnrp
4- pi peri dyl ] aceta
-4(4cmom%w
4- (2- oxo- 1, 3-oxaz

Iorophenyl)-%-(3,4-dichloro-
hol i n-2-yl £t Ryl | - 4- phenyl -
m de;

AR e AP (2 ey L

&0 %%af%%{:% 4% aﬁ%erroldyl] sthyl] -
ph}e@ﬂb ;fiperl | ng}{) j-_c%ggebgéfﬁ%éﬂoeg%ﬁ b 131

N [1-[2-[ 2B
phenyl) - 5- oxonor p

dl'—Qﬂl lQﬁI'lﬁﬂ%r)y - 64-¢1 -“M’-O('B fluoro-
yhol i 'n-2-yl et hyl] - 4- phenyl - 4-

pipRirhdyl-Jaacet-amgle;, B oxazolidin-3 (yl) -1- plperldyl] -

R[S 2-[2-(3, 4-

dlchlorophenyl) 4- fl uoro-

p eyl 1)} -B--eramipeadghol2-nH 3 -etrdyy, | |dedet(xB rbtdi fdtiorissomer;

phenyl)-4-piperid
-[2-]2- (3,64 (chi
phenyl) 5- oxonor p

1pheﬂﬁkh1ﬁﬂGZhQﬂ9ﬂ1,

1-[2-[2-(83, 4-
dphémpnery.
4 pi peridyl]aceta
aci d- addltloﬁ &

yl ] acet am de;
;ahdiradplerodlemds1()4-64 (for [@- (4 - £luoro-
holin-2-yl]ethyl]-N N-dinethyl- 10
Scarteedtiddar-3-y1l) -1-piperidyl] -
di chl orophenyl)-4-(3, 4-di
ﬂﬁTQPﬁw]QﬁﬂﬁﬂqﬁqLﬁﬂﬁﬁﬁMlsomerr
m

i %&#&EQF§8%ef§&SL6fﬂ8a§6r2§o#'dlmEthyl-

e.

h%ﬁ{ati)or S %%% 1,3-o0oxazelidin-3-yl) -1l-piperidyl] -

ethyl] -4-phenylmorpholin-3-one, dextrorotatory isomer;

-3-[1-

[2-[{2-(3,4-dichlorophenyl) -5-0xo-

4-phenylmorpholin-2-yliethyl] -4-phenyl-4-piperidyl] -

1,3-oxazinan-2-one, dextrorotatory isomer;

-3-[1-

[2-[2-(3,4-dichlorophenyl) -5-oxo-

4-phenylmorpholin-2-yl]ethyl} -4-(4-fluorophenyl) -

4-piperidyl] -1,3-oxazinan-2-one, dextrorotatory isomer;

-3-[1-

[2-[2-(3,4-dichlorophenyl) -5-0x0o-

4-phenylmorpholin-2-yl]ethyl] -4-(3, 4-difluorophenyl) -

4-piperidyl] -1,3-oxazinan-2-one, dextrorotatory isomer;

-6-(3,

4-dichlorophenyl)-6-[2-[4- (morpholin-4-

vlcarbonyl) -4-phenyl-1-piperidyl]ethyl] -

4-phenylmeorphelin-3-one, dextrorotatory isomer;

-1'-[2-[2-(3,4-dichlorophenyl) -5-0ox0-

4-phenylmeorpholin-2-yl]ethyl]-1,4' -bipiperidin-

4’ -carboxamide,

dextrorotatory isomer;
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to daim1 of formula (1),
which is: -NJ1-] - (3, 4-di chl or ophenyl ) - 5- oxo-
4- phenyl nor phol i n-2-yl ] et hyl]-4-(3-fl uorophenyl)- 20
pi peri d-4-yl]acetanm de, dextrorotatory isoner; in the
form of base or of acid-addiiégn salt, and also in
the form of hydrate or solva 6. Process for
prepari ng a conpound of formula (I) according to any

one of Clalns 1.t0 5 5 ch act e t
conpound of Foor mun4d? CilTOR ék%d;}iz I\%F@ Ar
i Ty (H%rnyq d R1 2are 28 daefl natezdoqlflo a 300 ound of

fornu , IS reac a2 ¢ npound of

gg;gﬁ rfé Q%%%SE%HI éﬁg &5%5 ?ﬁs in a|n11 in

t@%ﬂ@fg%gyg%dy 3dd, in a solvent, and the

i nternedi ate |n1n|un1salt fornmed is 10 t hen reduced

using a redugi-ng -agentz- (&, PBGESHAIHhdHEpard okd
conmpound of fornula (1) accordlng to any one of

?%Ip]‘fénylmr@holquﬂq rd 284 1i 4% gty 1o ACQ e nidiyaf] -
or mul a:
acetamide, dextrorotatory isomer;

5. Conmpound accordi ng
2-[2

-[1-[2-[2-(3,4-dichlorophenyl) -5-oxo-
4 -phenylmorpholin-2-yl]ethyl] -4~ [4- (trifluoromethyl} -
phenyl] -4-piperidyl]acetamide, dextrorotatory isomer;
~17-[2-12-(3,4-difluorophenyl) -5-ox0-
4-phenylmorphoclin-2-yllethyl] -1,4’ -bipiperidine-
4’ -carboxamide, dextrorotatory isomer;

-N-[1-[2-[2-(3,4-dichlorophenyl) -5-0x0-
4-phenylmorpholin-2-yllethyl] -4-[3- (trifluoromethyl) -
phenyl}l -4-piperidyl] acetamide, dextrorctatory isomer;

-6-(3,4-dichlorophenyl) -6-[2- (4-hydroxy-
4-pyridin-2-yl-1-piperidyl)ethyl] -4-phenylmorpholin-
3-one, dextrorotatory iscmer;

-N-[1-[2-[4-(4~-chlorophenyl)-2-(3,4-dichloro-
phenyl) -5-coxomorpholin-2-yl]ethyl] -4-phenyl -
4-piperidyl] acetamide;

-4- (4-chlorophenyl) -6-[2-[4-{(4-chlorophenyl) -
4-(2-ox0-1,3-oxazolidin-3~yl)-1-piperidyllethyl] -6-
(3,4-dichlorophenyl)morpholin-3-one;

-1~[2-[4-(4-chlorophenyl)-2-(3,4-dichloro-

phenyl) -5-oxomorpholin-2-yllethyl] ~-N,N-dimethyl -
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O*~Y O Y-S02 OCH2-CHZ-N-RI  Ar 15 in which Ar and
Rl are as defined for a conmpound of forrmula (I) in
Caim1, and Y represents a nethyl, phenyl, tolyl or
trifluoronmethyl group, is reacted with a conpound of
formula: 133 ::>CNH in which R2 and R3 are as defined
for a conpound of formula (%?lin Caim1. 8. Conpound

of formula: Il t I (Il) HCGCHR--NRL Ar 5 in which
resents. a phenyl that |s nono- or
dlls'lfbsstﬂtﬂitp@dfw]tri‘?pé W&l ORI i - Rl represents a

EPGFXJ cte“S‘Jt' oﬁé‘s@?ﬁ @tfiﬁ‘iw@mff%ﬁs b%%éﬁé%?ﬂ%ﬁ?%om-
CRE NN L0 UGG Ay 300 @
‘Yﬁiaéf2d91§é§é%amﬂ&é?‘('\0 Al

-N-[1-[2-[2~(3,4-dichlorophenyl)-4-(4-fluoro-
phenyl) -5-oxomorpholin-2-yl]ethyl]l-4-(3,4-difluocro-
phenyl) -4-piperidyl]acetamide;

-1'-[2-[2-(3,4-dichlorophenyl}-4-{(4-fluoro-
phenyl) -5-oxomorpholin-2-yl]jethyl] -N,N-dimethyl-

1,4’ -bipiperidine-4‘-carboxamide;

-N-[1-[2-[2-(3,4~dichlorophenyl)-4-(3,4-di-
flucrophenyl) -5-oxomorpholin-2-yl]ethyl] -4-phenyl-
4-piperidyl]l acetamide;
in the form of base or of acid-addition salt, and also
in the form of hydrate or solvate.

5. Compound according to Claim 1 of formula
(I), which is:

-N-[1-{2-[2-(3,4-dichlorophenyl)-5-oxo-
4-phenylmorpholin-2-yllethyl] -4- (3-fluorophenyl) -
piperid-4-yl]acetamide, dextrorotatory isomer;
in the form of base or of acid-addition salt, and also
in the form of hydrate or solvate.

6. Process for preparing a compound of
formula (I) according to any one of Claims 1 to 5,
characterized in that:

a compound of formula:



10

15

15 in which: - Y represents a nethyl, phenyl, tolyl or
trifluoronethyl group; - Ar represents a phenyl that
is nono- or disubstituted with a hal ogen atom 20 -
Rl represents a phenyl that is unsubstituted or 134
substituted once or twce wth one or two

substituents i ndependently chdten froma hal ogen

atom a (Cl-C4) alkyl and a (Cl-C4) al koxy. 10.
Conpound of formul & oe'~ -CH-- NR (V)
Ar 5 in which: - repregents phenyl at i s nono-
or disubstitutegy_pm_ | ogergas om - represents
a phenyl that isphggggg%it t 2$q£uo substituted once
or twice with one or two Aubstituents independently
chosen froma halogen atom a (Cl-C4) alkyl and a
(Cl-4), al koxy. 11. Conpound of fornmula: o r

Pgf RGP & and\Rrl arg| ps Agfinsd foghpcrompopgd of

represents -tet.rahydropyranyl, benzoyl or (Cl-
ormula (I% %n.Cla%nqu %é réécted wieﬁ a céﬁpound of

X
NH
R, iy

in which R; and R: are as defined for a compound of

formula:

formula (I) in Claim 1, in the presence of an acid, in
a solvent, and the intermediate iminium salt formed is
then reduced using a reducing agent.

7. Process for preparing a compound of
formula (I) according to any one of Claims 1 to 5,
characterized in that:
a compound of formula:
¥-$0,-0-CH,-CH; NR, OV

Ar

in which Ar and R; are as defined for a compound of
formula (I) in Claim 1, and Y represents a methyl,
phenyl, tolyl or trifluocromethyl group, is reacted with

a compound of formula:
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C4) al kyl carbonyl radical; - Ar represents a phenyl

that is nono- or disubstituted with a hal ogen atom
20 - Rl represents a phenyl that is unsubstituted or
substituted once or twice with one or two 135
substituents independently 02§§en from a hal ogen

atom a (Cl-&4)al kyl and a (€Ci°C4)al koxy. 12. Conpound
of formula: Halnmse OH CH2 Pgi-OCH CH2 -CHZ N, C=0
(M1) R Ar 5in which:_- Hal represents a chlorine

or brom ne atonm - RPs @ nts a
2-t et rahydr opyranyl ;2 Dep 1- C4tgiﬁglcarbonyl
radical; - Ar represenf? t hat no- or 10

di substituted wt - Rl represents a
phenyl that is unsubstituted o substituted once or
twce with one or two substituents independentlg

cHEs e b Rea3hdl Byedre ad®nfiehined- £2y a| Rorranad aof

(CL-4), al kaxy. 15 13. Conpound of fornula: OH
= |°-r@“€ﬁ, @z”bé%@ R-(Vill) E
8

Compound of formula:

in which:

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- Ry represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen

atom, a (Ci-Cy)alkyl and a (C;-C4)alkoxy.

9. Compound of formula:
0” O
Y-soz-o-CHz-CH,_—{\/N-R] av)
Ar

in which:

- Y represents a methyl, phenyl, tolyl or
trifluoromethyl group;

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- Ri represents a phenyl that is unsubstituted or




Ar in which: - Pgl represents a 2-tetrahydropyranyl,
benzoyl or (Cl- C4)al kyl carbonyl radical; 20 - Ar
represents a phenyl that is nmono- or disubstituted
with a halogen atom 136 Rl represents a phenyl that
IS unsubstituted or substituted once or twice with
one or two substituents indéﬁéndently chosen from a
hal ogen atom a (Cl-C4) alkyl and a (O -C4) al koxy. 5
14. Conpound of fornula: >CNH (1] R3 in which: - R2
repr Situted, QRAS KA FWFe W heRR Thdt¥e s
unsubst.i t.uted or substituted onc or twce with one
o VAT e S SR IP (4 3 T SRT i S
hal o to _ al kyl (Cl1- L koxy, a

tri f%ﬁ%brng’rreé{nhgﬁ déf%%gﬁm%}% ?r??’r %l)og;%{{%ﬁ{&y group;

15 . a benzyiothﬁorﬁ%ml@tfcgﬂﬁjapr substituted on

t he phenyl once or twce wth one or two substituents
i ndependently chosen froma h en_(@tom a (Cl-C4)
al kyl, a (C1-C4) alkoxy, a(¥rifl onet hyl group and

a trifluoronethoxy 20 group;
HO-CHQ-CHz——{\/NRI V)

Ar

in which:

- Ar represents a phenyl that is mone- or
disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
gubstituted once or twice with one or two
substituents independently chosen from a halogen
atom, a (C;-Cjlalkyl and a (C,-C.)alkoxy.

11. Compound of formula:
()z’f\\\Tj;()
Pgl~O-—CH2—CH2,—-}\/N-R1 (VD)
Ar

in which:

C4)alky1carbonyl radical;

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- R; represents a phenyl that is unsubstituted or

substituted once or twice with one or two

- Pg; represents a 2-tetrahydrcpyranyl, benzoyl or (C;-



- R3 represents a group: (11)-(CH2)g-NR7000R9; - (@
is 0, 1 or 2; - R7 and RO together represent a group
-(CH2)n-; 25 - nis 2 or 3; 137 in the formof base
or of acid-addition salt. 15. Medicinal product,
characterized in that it cogggins a conpound of
formula (1) according to any ne of Clains 1 to 5, or
a pharmaceutically acceptable 5 acid-addition salt of

s LR
Pran R 2l Conpesh A Olygcherectenagdn (hat 1

one of O ai r?ﬁ'l t&,ﬁ%/o 43¢ 18, Jmceutical ly
salt, a

accept abl e rate or a solvate of this
conpound, and al so at | east ong¥1pharnaceutically
accept abl e excipient. 17. Use dét*agpnpound of fornul a
(1) according to any one @dgCd ainsf P to 5 for the 15

preparation of a medicinal product-G=@¥ tyedting and
preventing irri tRepiQeChawd,- e (1 BS);
fi bronyal gi a; neuropat hic pain; ch®enic fatigue
syndrone; migraine; atypic’?acial pai n; Crohn's
di sease; ulcerative colitis; constipation; diarrhoea;
20, gastrq-oesophageal ref lux; gastritis;
5pdﬁbﬁ%§ﬁi’is; maj or depression; anxiety such as

general 2eg and sty .. 3ACLANe PIOHS AN PANLE

- Pg; represents a 2-tetrahydropyranyl, benzoyl or (C;-
Cs)alkylcarbonyl radical;

- Ar represents a phenyl that is mono- or

10 disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a (C;-Cy)alkyl and a (C;-Cy)alkoxy.

15 13. Compound of formula:
OH
Pg,-O-CH,-CH,-C-CH,-NH-R, (VI
A

in which:
- Pg; represents a 2-tetrahydropyranyl, benzoyl or (C;-
Cs)alkylcarbonyl radical;
20 - Ar represents a phenyl that is mono- or

disubstituted with a halogen atom;
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di sorders; tics; mania; bipolar disorders;

schi zophreni a; schi zoaffective disorders; personality
25 di sorders; psychotic disorders; disorders
associated wth attention deficit or hyperactivity;
di sorders caused by the use_of addictive substances;
prostate 138 hypertrophy.

- R; represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halcgen
atom, a (C1-Cy)alkyl and a (C;-C4)alkoxy.

14. Compound of formula:

in which:

- R, represents:
a pyridyl;
a phenyl that is unsubstituted or substituted once
or twice with one or two substituents
independently chosen from a halogen atom, a
(Ci-Cqlalkyl, a (Ci-Cy)alkoxy, a trifluoromethyl
group and a trifluoromethoxy group;
a benzyl that is unsubstituted or substituted on
the phenyl once or twice with one or two
substituents independently chosen from a halogen
atom, a (C;-Cy)alkyl, a (C;~Cs)alkoxy, a
trifluoromethyl group and a trifluocromethoxy
group;

- Rz represents a group:

(11) - (CH;) -NR5COORs ;
- g ig 0, 1 or 2;

- R; and Ry together represent a group - (CHz)u-;

n ig 2 or 3;
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in the form of base or of acid-addition salt.

15. Medicinal product, characterized in that
it contains a compound of formula (I) according to any
one of Claimsg 1 to 5, or a pharmaceutically acceptable
acid-addition salt of this compound, or alternatively a
hydrate or a solvate of the compound of formula (I).

16. Pharmaceutical composition,
characterized in that it comprigses a compound of
formula (I) according to any one of Claims 1 to 5, or a
pharmaceutically acceptable salt, a hydrate or a
solvate of this compound, and alsc at least one
pharmaceutically acceptable excipient.

17. Use of a compound of formula (I)
according to any one of Claims 1 to 5 for the
preparation of a medicinal product for treating and
preventing irritable bowel gyndrome (IBS);
fibromyalgia; neuropathic pain; chronic fatigue
syndrome; migraine; atypic facial pain; Crohn’s
disease; ulcerative colitis; constipaticon; diarrhocea;
gastro-cesophageal reflux; gastritis; pancreatitis;
major depression; anxiety such as generalized anxiety,
gsocial, pheobic and panic anxiety; compulsive obsessive
discorders; tics; mania; bipolar disorders;
schizophrenia; schizcaffective disorders; personality
discrders; psychotic disorders; disorders associated
with attention deficit or hyperactivity; disorders

caused by the use of addictive substances; prostate
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hypertrophy.



