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The present invention relates to
pharmaceutical compositions containing, as active

ingredient, at least one compound of formula:

R,
R ’;&\\
® N— U]
\\R1
or one of its pharmaceutically acceptable salts, to the
novel derivatives of formula (I), to their
pharmaceutically acceptable salts and to their

preparation.

The compound of formula (I) for which R, and
R; represent phenyl radicals, R; represents a radical
-N{Rs)-Y-Rg, Y is SO, Rs represents a methyl radical and
Rs represents a phenyl radical is described as a
synthesis intermediate in Patent WO 99/01451. The other
compounds and their pharmaceutically acceptable salts
are novel and as such form parts of the invention.

In formula (I)
R; represents a radical -NHCORs or -N(Rs)-Y-Rg,

Y is CO or S0,

[
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either an aromatic chosen from phenyl, naphthyl and indenyl, these
aromati cs being unsubstituted or substituted with one or nore hal ogen
atons or al kyl, 5 al koxy, fornyl, hydroxyl, trifluoromethyl, trifluoro-
met hoxy, -CO al k, cyano, -COOH, -CQOQal k, -CONR7R3, -CO NH NRI9R10,

al kyl sul fanyl, al kylsul finyl, alkyl- sulfonyl, alkylsulfanylalkyl,

al kyl sul fi nyl al kyl, al kyl sul fonyl al kyl , hydroxyal kyl or -al k- NR7R8

radi cal s; 10Rraﬁﬁh§§eM%¥éHﬁgﬂé QﬂQﬁQ&JF(HBQﬂm@HﬂEML,ré§¥EgEHHaZO|W

benzothlenyl benzoxazolyl chromanyl, 2, 3-di hydrobenzofuryl,

2, 3-di hydr obenzekhi %lﬂyla,romlé)tlilcmcﬂloﬁkéh ffrbfn)’bhehmlda&@byﬁthyllsG&hlr omanyl ,
|squ|nonI pyrrolyl, pyridyl, quinolyl, 1,2, 3,4 15

t et rahydr o- |anunwalykhe$h|aZ@h@tlamdbehmgnwhsmbﬁgstumed bei ng possible for
t hese heteroaromatics to be wunsubstituted or substituted with a hal ogen
atom or an alkypltitaltiedxyi thy dnexpir, m@ﬁﬁfﬁ@é@@ﬁ@tﬁypms Pﬁlﬁﬂﬁdponethoxy,
cyano, -COCH, -COCal k, -CO NH NROR1Q, 20 - - al k- NROR1
aIkyIsquényPleWWyl§@meﬁylhydépwyﬁsuﬁF&ﬁ}Por&P@§P§&hféﬁ&ﬁ&P?yP'

Cepl osent s ATERIRCEA THKe3dp. RUE™ s ol OBk, CCLRiRL1 CRBE N Subst | tut ed
rgéresgﬁstélﬁgﬁpgh %ygﬁgﬁ? %!g%tglkyhhpa31igl ﬁénVepr8§§H§ o R
prenylalo | iBbgtt b A Mdish e ical o
R7 alkylsulfonylalkyl, hydroxyalkyl or -alk-NRsRg radicals;

10 or a heterocaromatic chosen from benzofuryl,
benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl,
2,3-dihydrobenzofuryl, 2,3-dihydrobenzothienyl,
pyrimidinyl, furyl, imidazolyl, isochromanyl,
isoquinolyl, pyrrolyl, pyridyl, quinolyl, 1,2,3,4-

15 tetrahydro-isoquinolyl, thiazolyl and thienyl rings, it
being possible for these heteroaromatics to be
unsubstituted or substituted with a halogen atom or an
alkyl, alkoxry, hydroxyl, trifluoromethyl,
trifluoromethoxy, cyano, -COOH, -COOalk, -CO-NH-NRgRig,

20 -CONR+Rg, -alk-NRgRjg, alkylsulfanyl, alkylsulfinyl,
alkylsulfonyl, alkylsulfanylalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl or hydroxyalkyl radical,

R; represents a radical -alk-S0;-Rii, -alk-SO;-CH=CH-Ri;,

Het substituted with -S0,-R;; or phenyl substituted with
25 -80,-Rj; or -alk-S0;-Rii,

R; represents a hydrogen atom or an alkyl radical,

R¢ represents a phenylalkyl, Het or Ar radical,



and R8 together formwith the nitrogen atomto which they are attached a
3- to 10-nmenbered saturated nono 5 or bicyclic heterocycle, optionally
cont ai ni ng anot her heteroat om chosen from oxygen, sulfur and nitrogen and
bei ng optionally substituted with one or nore alkyl radicals, RO and RI O
which are identical or different, represent 10 a hydrogen atom or an

al kyl, -CQOQal k, cycl oal kyl, al kyl cycl oal kyl, -al k-Oal k or hydroxyal kyl

radi cal or |t aki vely; ogether fiprmwith the,piteagen atom
to which the?’a?éaa%?hgﬁﬁﬁﬁg %?thgg%gngﬁ%ered sat ur at ed o? unsat ur at ed

mono- or bi cygliro et exasyche, k5 Qpk{onakky ceantsd nkngeangt heelheter oat om
chosen from oxygéen, sulfur and nitrogen and being optionally substituted

Wi th one or pmle B kybgetBal KornCQat Kk, theCONHabdken - ESoNHad K, whxeh
hydr oxyal kyl, -alk-Oalk or -CO NH2 radicals, 20 R11 represents an al kyl,
Ar or Het radhesyl ,ae aeprebedt s a3phenyll0-mapiengd oratudergd madpeal
these radi cal s being optionally substituted with one or nore hal ogen atons
or al kyl, %Sal kaxypicyahos hebeabkyclecCOOHtic0eddlvk, coMENRIZRI3another
- CO- NH- NR14R15, al kyl sul fanyl, 25 al kyl sul finyl, alkyl sul fonyl,
- al k- NRL4R15 hetRpaRrs: chpssh t hr ol Ry IePor mAL LUy drskyr 1 t Hy@e ox paPky! |
Het , -Oalk-NH—cycIoaI,kyI1 OCF3,. CF3, -%&T(I}?%k, - SO02NH2, 4 -E%FCII}B,
-NH COCal k oPSH&Yd r gBFESPELLEr R hatFSRI Y-t ontBead ac 8t cafbéi at ons,
with a dioxyne&pqupe, Het represents a 3- to | O-nmenbered unsaturated or
radircals,
Ry and Rjp, which are identical or different, represent
10 a hydrogen atom or an alkyl, -COOalk, cycloalkyl,
alkylcycloalkyl, -alk-0O-alk or hydroxyalkyl radical or
alternatively Rg and Rip together form with the nitrogen
atom to which they are attached a 3- to l0-membered
saturated or unsaturated monoc- or bicyclic heterocycle,
15 optionally containing another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, -COalk, -COOCalk,
-CO-NHalk, -CS-NHalk, oxo, hydroxyalkyl, -alk-O-alk or
-CO-NH, radicals,
20 R;; represents an alkyl, Ar or Het radical,-
Ar represents a phenyl, naphthyl or indenyl radical,
these radicals being optionally substituted with one or
more halogen atoms or alkyl, alkoxy, cyano, -CO-alk,
-COOH, -COOalk, -CONRj;R13, —CO-NH-NRyjsRis5, alkylsulfanyl,
25 alkylsulfinyl, alkylsulfonyl, =-alk-NRi4Ris, —NRisRis,
alkylthioalkyl, formyl, hydroxyl, hydroxyalkyl, Het,

-0O-alk-NH-cycloalkyl, OCF;, CF;, -NH-CO-alk, -SO;NH,



saturated nono- or bicyclic heterocycle containing one 5 or nore

het er oat ons chosen from oxygen, sulfur and nitrogen optionally substituted
with one or nore halogen atonms or al kyl, al koxy, vinyl, al koxycarbonyl,
oxo, hydroxyl, OCF3 or CF3 radicals, the nitrogen- containing heterocycles
being optionally in their 10 N-oxidized;form R12 and RID which are
identical or different, represent a hydrogen atomor an al kyl radical or
al ternativel y\Rl2ocand Rt3-tegsther f oem vitibcthe, nbtrggearatem,toywhi ch
they are attached a 3: to | 0-nenbered saturated mono 15 or bicyclic

het erocycl e, o@pti erRElde eoRtaidinN G tanet, heri thhet erieatyemteaser ,f r om oxygen,
sul fur and nitrogen and being optionally substituted with one or nore

al kyl radi cales, REprandnRE5, awhideh ave ildentmbalkedr dhEképentedr epresent
20 a hydrogen atomor an al kyl, -CQOGal k, cycl oal kyl, al kyl cycl oal kyl,

-al k- O al k omsatydredefalkytor adk célicorcligl thatrdaxwdhe RN aadn R1% Paget her
formwth the nitrogen atomto which they are attached a 3- to | 0-nenbered
sat ur at ed Sor UnsHCGFat BALABABIOBE bFe9eeic Heter cydsd, 25UdptironaPrPy

cont ai ni ng anat her heteroat om chosen from OXégen,, ul fur and nitrogen and

bei ng opti on&YY O Thst Rt Pt Y h BHBSBECHOFR aRYF, -Vl kOT - ABB&FKk, 5

-CO NHal k, -CS-NHal k, oxo, hydr | kyl.,, -alit-OQ-alk o -CO-NH2 radicals,
al k represen TE9%0 IGTOBT 8¥k?ﬁ§r§(§’ra iR%EY R e pfag(}?gﬁ?/ﬁar 8Piy(r?1ﬂi’ti ons
and in thoseoxo, hydroxyl, OCF3; or CF3; radicals, the nitrogen-

containing heterocycles Dbeing optionally in their
10 N-oxidized form,
Ri; and Ri3, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ri:
and Rj;3 together form with the nitrogen atom to which
they are attached a 3- to 10-membered saturated mono-
15 or bicyclic heterocycle, optionally containing another
hetercatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
radicals,
R;4 and Ris, which are identical or different, represent
20 a hydrogen atom or an alkyl, -COOalk, cycloalkyl,
alkylcycloalkyl, -alk-O-alk or hydroxyalkyl radical or
alternatively Ris and Rjs together form with the nitrogen
atom to which they are attached a 3- to 1l0-membered
saturated or unsaturated mono- or bicyclic heterocycle,
25 optionally containing another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally

substituted with one or more alkyl, -COalk, -COOalk,




5 which follow, unless otherwi se stated, the alkyl and al kylene radicals
and portions and the al koxy radicals and portions are in the formof a
straight or branched chain and contain 1 to 6 carbon atons and the
cycl oal kyl radicals contain 3 to 10 carbon atons. 10 Anong the al kyl
radicals, there may be nentioned the ngthyl, ethyl, n-propyl, isopropyl,
n- butyl, sec-butyl, iso-butyl, tert-butyl, pentyl and hexyl radicals.
Among the al kexynhadkcal-$s-iNigne ,myxde hgg%ma@qy&he JEthexy1 et hexy,

n- pr opoxy, i so-propoxy, 15 n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy
and pentyl oxyorgdi cad$icAndNg the cycloal kyl radicals, there may be

nmenti oned the cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl

radi cal s. 20aThertpresbakegen aeokpli sesatkibehaeradikbadri ne, brom ne and

i odi ne. Anpong the heterocycles represented by Het, the follow ng

het erocycl es may be nefti ohed: pheredimgazsienibemzoxazobe, ihenzot e azol e,
25 benzot hi ophene, cinnoline, thiophene, quinazoline, quinoxaline,
qui nol i nep pyhagbdl e£olh\awol 8nlpyei RHEIWisg dadzelted i ndvt e2lkgadquandl i ne,
pyrimdine, thiazole, thiadiazole, g%geridine, pi perazi ne, pyrroljdine, 6

triazole, fufdkyleeer &Gl SofithaP?hetont efFahydcoduihbty meddt fese

het er ocycl es _bein optional ly. substituted w nor e hal ogen.at ons
RBay PV FPERoR8, e

th ggg.o%t ¥
or alkyi, al VS A ¥oxytarbonyPIMoRd, hyidreydtt ot bran

chain and contain 1 to 6 <carbon atoms and the
cycloalkyl radicals contain 3 to 10 carbon atoms.

10 Among the alkyl radicals, there may be
mentioned the methyl, ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl, iso-butyl, tert-butyl, pentyl and
hexyl radicals. Among the alkoxy radicals, there may be
mentioned the methoxy, ethoxy, n-propoxy, 1so-propoxy,

15 n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy and
pentyloxy radicals.

Among the cycloalkyl radicals, there may be
mentioned the cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl radicals.

20 The term halogen comprises chlorine,
fluorine, bromine and iodine.

Among the heterocycles represented by Het,

the following heterocycles may be mentioned:
benzimidazole, benzoxazole, benzothiazole,
25 Dbenzothiophene, cinnoline, thiophene, quinazoline,

guinoxaline, quinoline, pyrazole, pyrrole, pyridine,
imidazole, indole, isogquinoline, pyrimidine, thiazole,

thiadiazole, piperidine, piperazine, pyrrolidine,



5 OCF3 or CF3 radicals. The conpounds of formula (1) may be provided in
the formof enantioners and of di astereoisoners. These optical isoners and
m xtures thereof also form 10 part of the invention. Preferably, the
conpounds of fornmula (1) are those for which RL represents a radical -N
(R5) -Y-R6, Y is SO, R2 represents either a phenyl which is unsubstituted
or 15 substituted vmth one or nore hal ogen atons or al kyl, al koxy,

tr'f'U0r0”etﬁéhazgﬁbfluoroneth@a¥ancyano GQNB&EﬁydPa9£95y§$5yin9r
-al k-NR7R8 radical's; ‘or a heteroaromatic chosen fromthe pyridyl,

pyrimdyl, thiazakykoandnbhiigayl ringsesdét benrgepessichles for 2Oihhese
heteroaromatl cs to be unsubstituted or substituted with a hal ogen atom or

an al kyl, al kpxyonahygr st ttnifddiononrt kyle, dx i fibwer onmtdiexy, at GEAR7RS,
- al k- NROR10, al kyl sul fanyl, al kylsulfinyl, alkylsulfonyl or hydroxyal kyl
radi cal , 25 B3 wrépyasentiskai herimy Iphenyfoxyhiatbarsy unsebst | hudedx ok,
substituted with one or nore hal ogen atons or al kyl, al koxy,
trifluorofet REF; ori€Fuorashietahloxy, cyano, - CONR7R8, hydroxyal kyl or
-al k-NR7R8 radicals; or a 7 heteroaromatic chosen fromthe pyridyl
pyrimdyl, thiazolyl ARG tAAMARHNGS s, LPEMBER nd lpodsivbIRe f%FOVt‘ﬁ%%e

heteroaromatl cs to be unsubstituted. or _
in the form of enantiomers and of diastereoisomers.

These optical isomers and mixtures thereof also form
part of the invention.
10 Preferably, the compounds of formuia (I} are
those for which
R; represents a radical -N{(Rs)-Y-Rg,
Y is SO,
R; represents either a phenyl which is unsubstituted or
15 substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy, cyano,
-CONR7Rg, hydroxyalkyl or -alk-NRyRg radicals; or a
heteroaromatic chosen from the pyridyl, pyrimidyl,
thiazolyl and thienyl rings, 1t being possible for
20 these hetercaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, =-CONR-sRg,
-alk-NRoRig, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl
or hydroxyalkyl radical,
25 R3 represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy, cyano,

-CONR;Rg, hydroxyalkyl or -alk-NRsRg radicals; or a



substituted wth a hal ogen atom or an al kyl, al koxy, 5 hydroxyl,
trifluoronmethyl, trifluoronethoxy, -CONR-;R8, -alk-NROR10O, al kyl sulfanyl,
al kyl sul fi nyl, alkylsulfonyl or hydroxyal kyl radical, R5 represents a
hydrogen atom or an al kyl radical, R6 represents a naphthyl, phenylal kyl,
Het or phenyl 10 radi cal optional I y substituted with one or nore hal ogen
atons or al kyl, al koxy, cyano, -CO alk, COQCal k, -CONRL2R13, -al k-NR14R15,

- NRL4R1S, hygrQéibarQMg&g%y%h%%%m Helom ©HES p ey 1, NEePnalds1 ,- SC2NH2 or

- NH- COQal k ragl cal's, or alternatively, on 2 adjacent “carbon atons, 15 with

di oxynmet hyl eQ%:laB%l@’rld aR3 tWhiegly1ane igdentiitc e iy @dsfsamart fJrepresent a
hydr ogen atom or an al kyl radical or alternatively R7 and R8 together form

with the nitroger al@mricd whiath cst hey bar enatibactiedtadB3ot 0 10- menber ed
saturated nono 20 or bicyclic heterocycle, optionally containing another
het er oat om chadert iftnamdoxyigen,a $wllfogrerard om torogen adry 1, beilrkgpxgpt i onal | y
substituted with one or nore alkyl radicals, RO and R10, which are

i denti cal Sor hdidfrfoerydnt trrief;irt@sremethza,a tnidrlogaenstomxor  ary OalRRb ,

cycl oal kyl, al kyﬁ\@%cl oal kyl or hydroxyal kyl radical or _ alternatively RO

and R10 t oget1iék 1R wi tarlrkm%é% n 2 1ataAS Wmileh &liey saré cattlached a

3- to 10- rrenber sat ed Q nsat urated nono- or bicyclic
het er ocycl e, g‘tyd(fr‘?é‘m trﬁdrﬁcr?é’anot her heteroatom chosen from

Rs represents a hydrogen atom or an alkyl radical,
R¢ represents a naphthyl, phenylalkyl, Het or phenyl
10 radical opticnally substituted with one or more halogen
atoms or alkyl, alkoxy, cyano, -CO-alk, COOalk,
-CONR12R13, —alk-NRisRis, -NRyjyRi5, hydroxyl, hydroxyalkyl,
Het, OCF;3, CF3, -NH-CO-alk, -SO3;NH, or -NH-COOalk
radicals, or alternatively, on 2 adjacent carbon atoms,
15 with dioxymethylene,
R, and Rg, which are identical or different, represent a
hydrogen atom or an alkyl radical or alternatively R»
and Rg together form with the nitrogen atom to which
they are attached a 3- to l0-membered saturated mono-
20 or bicyclic heterocycle, optionally containing another
heteroatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
radicals,
Rg¢ and Rjp, which are identical or different, represent
25 a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl or hydroxyalkyl radical or
alternatively Ry and Rjp together form with the nitrogen

atom to which they are attached a 3- to 10-membered



oxygen, sul fur and nitrogen and being optionally substituted with one or
npre al kyl, oxo or -CONH2 5 radicals, R12 and R13, which are identical or
different, represent a hydrogen atomor an al kyl radical or alternatively
R12 and R13 together formw th the nitrogen atomto which they are
attached a 3- to 10-nenbered saturated npno 10 or bicyclic heterocycle,
optionally containing another heteroatom chosen from oxygen, sulfur and

ni trogen andgs,heiAg ePtdonald i Suhstd tideel Wt hy 00@- 01 c NREeBbKYk 1 e,
radi cal s, R14 and R15, which are identical or different, represent 15 a

hydr ogen at ompenocamlakkykboneyehoabkydnotisd kyletedaaldod eholyer oxyahkyl
radical or alternatively Rl4 and R15 together formw th the nitrogen atom
to which thepxggenatt aohleflia 3ando bOtmegber edindsathwiated optunsaf liyat ed
nono- or bicyclic heterocycle, 20 optionally containing anot her heteroatom
chosen from sokpgénrutsd f Withndomet rogemoasd Békkg. opexonatd y -COudELi t ut ed
with one or nore alkyl, oxo, hydroxyal kyl or -CO NH2 radicals, Het
represent® ar3diCélE6- nenbered unsaturated or 25 saturated nono- or

bi cyclic heterocycle containing one or nore heteroatons chosen from
oxygen, sul f &z NP it r BGeRRopFPomaPPyisabsPit dt 8 hpRhr oh8PBRSRDF e

hal ogen atons or al kyl Iko?éy_, vi nyl , .al ko yc rbon I,t 9 29%0 or | droxyl
radicals, thé ﬁlytdtréj@yé:ﬁl- @%ﬁ’ i 4G aﬁé&y& &&?EI 83 béi ﬁd &pt gﬁdﬁl Yy iM?their
N-oxi di zed f%%@ Ri3 together form with the nitrogen atom to which
they are attached a 3- to l0-membered saturated mono-
10 or bicyclic heterocycle, optiocnally containing another
hetercatom cheocsen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
radicals,
Ris and Ris, which are identical or different, represent
15 a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl or hydroxyalkyl radical or
alternatively Ri4 and Ris together form with the nitrogen
atom to which they are attached a 3- to 1l0-membered
saturated or unsaturated mono- or bicyclic heterocycle,
20 optionally containing another heterocatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, oxo, hydroxyalkyl
or -CO-NH, radicals,
Het represents a 3- to l0-membered unsaturated or
25 saturated mono- or bicyclic heterocycle containing one
or more heteroatoms chosen from oxygen, sulfur and
nitrogen optionally substituted with one or more

halogen atoms or alkyl, alkoxy, vinyl, alkoxycarbonyl,




and, preferably, Het represents a heterocycle chosen fromthe follow ng
het er ocycl es: benzi m dazol e, 5 benzoxazol e, benzot hi azol e, benzot hi ophene,

t hi ophene, qui nazoline, quinoxaline, quinoline, pyrrole, pyridine,

i m dazol e, indole, isoquinoline, pyrimdine, thiazole, thiadiazole, furan,
t et r ahydr oi soqui nol i ne and tetrahydroquinoline, these heterocycles being 10
optionally substituted with one or nore hal ogen atons or al kyl, alkoxy,

vinyl, oxo, r yl 101, % 1'2digal S5 +3ddleln MR 2RHEH ably, t he
conpounds of o%)r%uhgdﬁx%’are C os?en fromthle fgje | ow rrllg acgrrpgfmds 15 R

represents apRdiGRly 1N s BR)ingY-REionk1ls $02.thR2 o eRsenteLidher a
phenyl which is unsubstituted or substituted with one or nore hal ogen

atons or al kyhd, @de@etading,fnear aridayen s iaf lheareareiaaxy cdio s26

hydr oxyal kyl radicals; or a heteroaromatic chosen from pyridyl and
pyrimdyl rirfgem ithebdiold oqpassi bleg efrorcy dllesse Heetzémigagmdts,cs to be
unsubstituted or substituted with a hal ogen atomor an al kyl, al koxy,
hydroxyl, % r ibfeingexemstieyl bemaqtifiazerieme tieemep thadickaine 28 IR phemeesent s
either a phenyl which is unsubstituted or substituted with one or nore
hal ogen atonﬁuéﬂﬁﬁq%ﬂne RS2 11| GOV, PYWETASor SYETRGXF or
hydr oxyal kyl radlcals het er oar gmat.i.c chosen fraom 10 pyrl I and
pyrimdyl riAgedadzelse dta? i 515 FBMC i e S B Srratitdd 450 b

unSUbStltUte%hladlazole, furan, tetrahydroisoquinoline and

tetrahydroquinoline, these heterocycles being

10 optionally substituted with one or more halogen atoms
or alkyl, alkoxy, vinyl, oxo, hydroxyl, OCF; or CFj
radicals.

Still more preferably, the compounds of

formula (I) are chosen from the following compounds:

15 R; represents a radical -N(Rs)-Y-Rg,
Y is S0,
R; represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy or

20 hydroxyalkyl radicals; or a heteroaromatic chosen from
pyridyl and pyrimidyl rings, it being possible for
these heteroaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, a.koxy,
hydroxyl, trifluoromethyl or trifluoromethoxy radical,

25 R; represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy or

hydroxyalkyl radicals; or a heteroaromatic chosen from



substituted wth a hal ogen atom or an al kyl, al koxy, hydroxyl,
trifluoronmethyl or trifluoronethoxy radical, 5 R5 represents a hydrogen
atomor an al kyl radical, R6 represents a naphthyl, phenylal kyl, Het or
phenyl radical optionally substituted with one or nore hal ogen atons or
al kyl', al koxy, -NR14R15, hydroxyl, hydreygyal kyl, OCF3, CF3 or -SO2NH2
radi cals, or alternatively, on 2 10 adjacent carbon atons, wth

dloxyﬁethylea9m18%é %H@ §§§amwﬁthra&%sld@@tbgahgogm@@lB@@e@bw represent

hydrogen atom or an al ky

radi cal or

het er oat om chosen from oxygen

cycl oal kyl ,” “al kyl cycloal kyl or hydroxyal kyl

ahteenaticveby rBhd rasd RLSpkogakhestfienmew btk the nitrogen 15
atomto which they are attached a 3- to 10-nenbered saturated or

unsat ur at ed sobe<iautkdcwdkinc ahebévageyckeom opt kanallkyl¢oant&iomiyng anot her

substitut ed Wythhoaneé , ot ridlacalokgithvéxor hydifdxpalbkgitho2@ ordiCOLNH2
radi cals, Het represents a 3- to | O-nenbered unsaturated or saturated
mono- or Bi cfel fepheserbeyel eyebpganni hghode abraheye hedefadht ons chosen

from oxygen,

25 hal ogen a?@n%eBFe§?R9P 2 alRBRYDY ¥i npRenY

sul fur and nltrogen 0 tlonaII¥ substituted with one or
&

sul fur and nitrogen and being optionally

nor e

okytarBohyPr p%%%”br hydr oxyl

di cal th it t h I bei ti th
N oxi di ed 1 PR CAta oA ePaLABl JobRe %%%%é@&ﬁﬁsoibﬂngBSE%Q% theen 11

fromthe foII%mnng het
benzothlophene hi°o

10

15

20

OCF5, CF3 or -SO,;NH; radicals, or alternatively, on 2
adjacent carbon atoms, with dioxymethylene,

Ris and Ris, which are identical or different, represent
a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl or hydroxyalkyl radical or
alternatively Ris and Rj;s together form with the nitrogen
atom to which they are attached a 3- to 1l0-membered
saturated or unsaturated mono- or bicyclic heterocycle,
optionally containing another hetercatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, oxo, hydroxyalkyl
or —-CO-NH, radicals,

Het represents a 3- to 1l0-membered unsaturated or
saturated mono- or bicyclic heterocycle containing one
or more hetercatoms chosen from oxygen, sulfur and
nitrogen optionally substituted with one or more
halogen atoms or alkyl, alkoxy, vinyl, alkoxycarbonyl,
oxo or hydroxyl —radicals, the nitrogen-containing
heterocycles being optionally in their N-oxidized form

and, preferably, Het represents a heterocycle chosen

LG5 C o) 2, HAZ0! Rya PSRGPX AR o PENRGL N 2201 e

a



qui noline, pyrrole, pyridine, pyrimdine, thiazole, thiadiazole, furan,
t et rahydroi soqui noline and 5 tetrahydroqui noline, these heterocycl es being
optionally substituted with one or nore hal ogen atons or al kyl, al koxy,
vinyl, oxo, hydroxyl, OCF3 or CF3 radicals. The conpounds of formula (1)
for which R 10 represents a radical -N{COR4 may be prepared according to
the follow ng reaction schene: R2 R3 N'CH3SO2CI 17 7 OH a OSX2CH3 3 R3~
RACOOH R3- A, £, Brb NHE N foL1dind a Wr%?ci@sthesﬁeﬁgﬂﬂyhﬁgolg% R3
and R4 have the sane 15 neanings as in formula (1). Step a is generally
carried out RNV, SOENEBthSHERLES URINAIWAIHER), dho¥pRAened
chlorinated solvent (for exanple dichloronethane or chlorofornm, at a
t enper at ure ofuibetlveen 1wrbl3NC, pyridiengr esepcem?Qiné, a basezsueh as a
trial kylam ne (for exanple 12

thiadiazole, furan, tetrahydroisoquinoline and

5 tetrahydroquinoline, these heterocycles being
optionally substituted with one or more halogen atoms
or alkyl, alkoxy, vinyl, oxo, hydroxyl, OCF3; or CF;
radicals.

The compounds of formula (I) for which R:
10 represents a radical -NHCOR; may be prepared according

to the following reaction scheme:

R2 R2
R\ R\
T N — CH,SO,CI N
b oH 3 \osochs
b| NH,
RZ RZ
Ra'}\ COOH R“’\\
N— R, N—
\N c N
. NHCOR, NH,

In these formulae, Ro, Rz and R; have the same
15 meanings as in formula (I).

Step a is generally carried out in an inert
solvent such as tetrahydrofuran, dioxane, a chlorinated
solvent (for example dichloromethane or chloroform), at
a temperature of between 15 and 30°C, in the presence

20 of a Dbase such as a trialkylamine (for example



triethylam ne or dipropylethylamne) or in pyridine, at a tenperature of
between 0 and 30C. Step b is preferably carried out in nethanol, in an
autocl ave, at a tenperature of between 50 and 5 70C. Step c is generally
carried out in the presence of a condensing agent used in peptide

chem stry, such as a carbodiimde (for exanple

1- (3-di net hyl am opropyl ) - 3-et hyl carbodi im de or 10

N, N -dicycl Ota%xglt%@rl%q' I moqe)dlq;rd}!,ﬁectam%afme didm dazgl e 4ife anainert
sol vent such as an“ether (for exanple tetrahydrofuran or” di oxane), an

am de (di meghylt, %@qg@hQ%)oqrb@tggbgrmn@h@d3@obvent (for exanple nethylene
chloride, 1,2-dichloroethane or 15 chloroforn) at a tenperature of between
OC and the boiling poisttepofp tihe greatddayl yicdtrieed | dut sial sethpassible to
use a reactive derivative of the acid such as an acid chloride, optionally
in the presence af amtcadiadeaccept or sempeastarai tafogeateeataidii ngrndr ganic
20 base (for exanple trialkylam ne, pyridine, 1,8-diaza-

bi cycl o[ 5.%4. Pufdec- 7- ene or 1, 5-di azabi cycl o[ 4.3.0]- non-5-ene), in a
solvent as cited above, or a mxture of these solvents, at a tenperature
of between OC and the S56H i 1fg poi ntIVTeEel ¥ ea?d T ore xPWk e. l"ZSrTg
derivatives RACOOH are commerci al | avai l abl e or may be obtalned gccordlng
to the met ho®EeSGESE i bl i A RCMIARGAE C%%%?Eheﬁ§?9e OyanPgPtl

Transfornati%ns V edltor 13

ry, as a carbodiimide (for example
- (3-dimethylamiopropyl)-3-ethylcarbodiimide or
10 N,N’-dicyclohexylcarbodiimide) or N, N’carbonyl-

diimidazole, 1in an inert solvent such as an ether (for

example tetrahydrofuran or dioxane), an amide
(dimethylformamide) or a chlcrinated solvent (for
example methylene chloride, 1,2-dichloroethane or

15 chloroform) at a temperature of between 0°C and the
boiling point of the reaction mixture. It 1is also
possible to use a reactive derivative of the acid such
as an acid chloride, optionally in the presence of an
acid acceptor such as a nitrogen-containing organic

20 base (for example trialkylamine, pyridine, 1,8-diaza-
bicyclo[5.4.0]Jundec-7-ene or 1,5~diazabicyclo[4.3.0]-
non-5-ene), in a solvent as cited above, or a mixture
of these solvents, at a temperature of between 0°C and
the boiling point of the reaction mixture.

25 The derivatives R4,COCH are commercially
available or may be obtained according to the methods
described in R.C. LAROCK, Comprehensive Organic

Transformations, VCH editor.



The azetidinols of formula 1 may be obtained by application or adaptation
of the methods described by KATRITZKY AR et al., J. Heterocycl. Chem,
271 (1994) or DAVE P.R, J. Og. Chem, 61, 5453 (1996) and 5 in the
exanpl es. The procedure is generally carried out according to the
foll ow ng reaction schene: 0 RLR 3 2 OH HYDROXYLAMNE /Y R3 R2 is Br
3INR2DR2 in these formulae, R2 and have the sanme neanings as 10 in
formula (1) and Hal reppesents ;& :GR1Qfide P5 - BEOM NenAt QB bP-S1RPGA the
procedure is preferably <carried out in an inert solvent such as a 1-4C
ali phatic al ggholp{fifatexaobe aldgralioh et hanel neth>2pt 4688kt yekin the
presence of an alkali netal hydroxide, at the boiling point of the
reaction medbymKAARITDKStRPRB, dtheafeducti omdtegenerial | ghear.r,i ed71

(1994) or DAVE P.R., J. Org. Chem., 61, 5453 (1996) and
5 1in the examples. The procedure is generally carried out

according to the following reaction scheme:

0
/ﬂ\ A l\.C)H
Ry R, HYDROXYLAMINE H)\ R
3 2
B
o D NH,
+ R R
D >
L
)

in these formulae, R; and R; have the same meanings as
10 in formula (I) and Hal represents a chlorine or bromine
atom.

In step A, the procedure 1s ©preferably
carried out in an inert solvent such as a 1-4C
aliphatic alcohol (for example ethanol or methanol),

15 optionally in the presence of an alkali metal

hydroxide, at the boiling point of the reaction medium.



out by means of [ithium alum num hydride, in tetrahydrofuran at the
boiling point of the reaction nedium 5 In step C, the procedure is
preferably carried out in an inert solvent such as a 1-4C aliphatic

al cohol (for exanple ethanol or nethanol), in the presence of sodium
hydr ogen carbonate, at a tenperature oa4betmeen 20C and the boiling point
of 10 the reaction nmedium In step D, fhe procedure is carried out

according to the ”Etho%ndqﬁﬁ%%Q?d @W c%%é#%lﬁéneisa eneEngy ngrigaenl’

885 (1973). The mmagnesi um coripound o e Dbrom nated derivative is formed

and then thel3 ni Bgi | endsngausgd to;irgagh, idnamiather such Rs et hyl
ether, at a tenperature of between OC and the boiling point of the

reacti on nedicumr Aftdro findirol ¥8i S M tBoahingl NGl bhe dHY erBRdiabe inine
is reduced in situ with sodium borohydride at a tenperature of between 0C
and 20 the beidiiuag point of the reaction medium The derivatives R2-CO R3
are commercially available or nmay be obtained by application or
adaptati orb of the nethdds desepi béd byhkUNDERIMddBreet ial . pdef€hemml ySoc.
Perkin Trans 1, 2815 (1997); MORENO 25 MARRAS M, Eur. J. Med. Chem, 23
(5) 477 (198%prriskl NNER etimal .anJ imget Chehvent4 $6§h548s (1871} 4CHURN
N.K., Tet. Lett., 36 (52) 9453 §199§g; MEDICl A et al., Tet. Lett., 24
(28) 2901 (1993PhaRiECKE RIS etfas cxgmpley e gnoknem Megba(ob) 6691

(1997); KNAB%H% (%resence of sodium hydrogen carbonate, at a

temperature of between 20°C and the boiling point of
10 the reaction medium.

In step D, the procedure 1is carried out
according to the method described by GRISAR M. et al.
in J. Med. Chem., 885 (1973). The magnesium compound of
the Dbrominated derivative 1is formed and then the

15 nitrile is caused to react, in an ether such as ethyl
ether, at a temperature of between 0°C and the boiling
point of the reaction medium. After hydrolysis with an
alcohol, the intermediate imine is reduced in situ with
sodium borohydride at a temperature of between 0°C and

20 the boiling point of the reaction medium.

The derivatives R,-CO-R3 are commercially
available or may be obtained by application or
adaptation of the methods described by KUNDER N.G. et
al. J. Chem. Soc. Perkin Trans 1, 2815 (1997); MORENO-

25 MARRAS M., Eur. J. Med. Chem., 23 (5) 477 (1988);
SKINNER et al., J. Med. Chem., 14 (6) 546 (1971);

HURN N.K., Tet. Lett., 6 (52) 9453 (1995); MEDICI A.

et al., Tet. Lett., 24 (28) 2901 (1983); RIECKE R.D. et



al., Arch.
Perkin Trans 1, 1809 (1996); FR-96- 2481 and JP-94-261393. 5 The
derivatives R3Br are conmercially available or may be obtained by
application or adaptation of the nethods descri bed by BRANDSVA L. et

Synth. Comm,

Comm ,

al., J. Het.
Chem Comm ,
(1980) ;

Hal - Y-R

24 (1) 95 (1994): 10 GODA H. et al., Synthesis, 9 849 (1992):

BAEUERLE P. gt aly, drgCheiferSOC. sPeriion Tsams 219489;( 1993 Fhee:
derivatives RZCN are com*rer cially ~avail able or may be obtai ned by

application an.,adapirat i opaeh.t heowet wdsedesqaridhed ;byc BRAMEBOR P. cet 15

Chem, 29 (4) 895 (1992); SUZUKI N. et al., J. Chem Soc.

al523 J.1984gm . MMRBURBe SkinefTrahns, 1J. 119 Chedd, ; 1¥R1383

PERCEC V. et al., J. Og. Chem, 60 (21) 6895 (1995). The
conpounds of 2féamalnal (J1E)-9f40T26\M$|9é’>h R_ 20 represents a radical -N(R5)-Y-R6
may be prepar ed according to the followi ng reaction scheme: 16 \' NH2

R2

10

15

20

R 3 -~ a [§ekl wirByare'ey gRIBL, vaRg  commercially
available or may be obtained by application or
adaptation of the methods described by BRANDSMA L. et
al., Synth. Comm., 20 (11) 1697 and 3153 (1990);
LEMAIRE M. et al., Synth. Comm., 24 (1) 95 (1994);
GODA H. et al., Synthesis, 9 849 (1992); BAEUERLE P. et
al., J. Chem. Soc. Perkin Trans 2, 489 (1993).

The derivatives RyCN are commercially
available or may be obtained by application or
adaptation of the methods described by BOUYSSOU P. et
al., J. Het. Chem., 29 (4) 895 (1992); SUZUKI N. et
al., J. Chem. Soc. Chem. Comm., 1523 (1984); MARBURG S.
et al., J. Het. Chem., 17 1333 (1980); PERCEC V. et
al., J. Org. Chem., 60 (21) 6895 (1995).

The compounds of formula (I) for which R:

represents a radical -N(Rs)-Y-Rg may be prepared

according to the following reaction scheme:

20 (11) 1697 and 3153 (199Q); LEMAIRE M et al., Synth.

Pharm, 306 (9) 648 (1973); CONSONNI R et al., J. Chem Soc.

al .



IC\ alk in these fornmulae, Y, R2, R3 and R6 have the sane neanings as in
formula (1), Hal represents a hal ogen atom and, preferably, an iodine,
chlorine or bromine 5 atom Step a is generally carried out in an inert

sol vent such as tetrahydrofuran, dioxane or a chlorinated solvent (for
exanpl e di chl oronet hane or chlorofornm;.in the presence of an am ne such
as a 10 trial kylam ne (for exanpl e trletﬁylanine , at a tenperature of

bet ween 5' C and ZOOCF*Step b is generally carri out in an inert solvent
such as tetrahydroty_é\ in the presence of $pd|un1hydr|de at a
tenperature of 0C and ty e e_boi | i ngHabYHei nt of the Keaction medium The
Hal - SO2R6 derivatives a onnercraffy——avallable |y be obtained by

hal ogenati on of the co ondi ng sy fonic acids, ELn_Qgrticular insituin
t he presence of chlorosulfo H.l socyanat e and alcoho ﬂH‘YR a hal ogenat ed
sol vent (for exanpl e dichl oromét hane or chloroforrr)lb The Hal °CO-R6
derivatives are conmercially available or nay be prepared according to the
nmet hods 5 described in R C LAROCK nprehen5|we gani c
Transformations, VCH editor. The co ds of for Bakdly may al so be
prepared according to the foll ow ng tlon schege: R2-CO- R3 R3Br + R2- CHO

L

Ic

Y-R
N 6
N//

\\am

in these formulae, Y, Rz, R3 and Rg have the same

meanings as in formula (I), Hal represents a halogen

atom and, preferably, an iodine, chlorine or bromine
5 atom.

Step a is generally carried out in an inert
solvent such as tetrahydrofuran, dioxane or a
chlorinated solvent (for example dichloromethane or
chloroform), in the presence of an amine such as a

10 trialkylamine (for example triethylamine), at a
temperature of between 5°C and 20°C.

Step b is generally carried out in an inert
solvent such as tetrahydrofuran, in the presence of
sodium hydride, at a temperature of 0°C and the boiling

15 point of the reaction medium.

The Hal-SO;Rg derivatives are commercially
available or may be obtained by halogenation of the
corresponding sulfonic acids, in particular in situ in

the presence of chlorosulfonyl isocyanate and alcohol,



abR-CHHR3 Ic HNI 10 R2-CHBr-R3 R N In these formulae, Rl, R2 and R3
have the sanme neanings as in fornmula (1) and Ph represents a phenyl. Step
ais generally carried out in an alcohol 15 such as nmethanol, in the
presence of sodium borohydride, at a tenperature in the region of 20C 18
In step b, the magnesi um conpound of the-bromi nated derivative is prepared
and it is caused to react, in an inert solvent such as ethyl ether or
tetrahydrofurang at13 fe%%@atswl%eaft g%\ﬁe%&a%l@n@lcalfo%n@elhlaln@g poi nt of
t he reaction nedi um gtep c is carried out by neans of a hal ogenating
agent such agrhydnekierire)aci d, thionyl bromde, thionyl chloride, a

m xture of triphenyl phosphi ne and carbon tetrabrom de or 10 tetrachl ori de,
in acetic acid or an i Tért Hedl~CenRcsdehivasideshbhoe onrenhanejiathiyor of orm
carbon tetrachloride or toluene, at a tenperature of between OC and the
boi | i ng poi nevefl lialvd er @ac triagyn bige dirgma rSide g cd oirsliegr ticed heumelpyodsans of
hydr ogen

Y J ' 5 described in R. C. LAROCK, Comprehensive Organic

Transformations, VCH editor.
The compounds of formula (I) may also be

prepared according to the following reaction scheme:

R,-CO-R, R,Br + R,-CHO
PN -
R,-CHOH-R

l ¢ R,
R,—CHBr—R Ra‘x

HN— 2 3 N

\R ) ™~
1 Id R,

N_
le \91
10
In these formulae, R;, R, and R; have the same
meanings as in formula (I) and Ph represents a phenyl.
Step a is generally carried out in an alcohol
15 such as methanol, in the presence of sodium

borohydride, at a temperature in the region of 20°C.



15 in the presence of palladized charcoal, in an al cohol such as nethanol,
at a tenperature in the region of 20C. Step e is carried out in an inert
solvent such as acetonitrile, in the presence of an al kali 20 netal
carbonate (for exanpl e potassium carbonate) and potassiumiodide, at a
tenperature of between 20C and the boiking point of the reaction medium
The derivatives R3Br and the derivatives R2- CHO are commercially avail able

or may be obtained 25raccqrdingpto the neiheds descdpefidor ogxagpke by
R C. LAROCCK, Conmprehensive Organic Transformations, VCH editor. 19 The

conpounds of pir@maaed )ddorvahieh RE represent sardradi Gal AR5 - YoR6 in
which R6 is a phenyl radical substituted with a hydroxyl radical nay al so
be prepareddepdrydrahysas afnertcorscéspondi agcbonpouretiofl 5 eftbremrul ax(1) for
which Rl represents a radical -N(R5)-Y-R6 in which R6 is a phenyl radica
substituted twitirehariraifoean radical . tInperaydrel i sbeswgener®&ld yaodrri ed
out in an inert solvent such as a chlorinated solvent (for 10 exanple

di chl or onét hahe &oidHingr ¢iorh ©Thy: e &1 B Bore ity -br oni de, at a
tenperature in the region of 20C. The caonpounds of forrmula (1) for which
RL represents a radi calt®N (®5) 13Y- RELG5 Skhi ciRe P¥ aj5Rériyl 945 radi ca

substituted \{'\{iatlhogaen%dlrn%xyg%ec?n%l kQILllc}{ a%isc%yg?gbromic acid, tnionyl
bromide, thionyl chloride, a mixture of
triphenylphosphine and carbon tetrabromide or
10 tetrachloride, in acetic acid or an inert solvent such
as dichloromethane, chloroform, carbon tetrachloride or
toluene, at a temperature of between 0°C and the
boiling point of the reaction medium.
Step d is carried out by means of hydrogen,
15 1in the presence of palladized charcoal, in an alcohol
such as methanol, at a temperature in the region of
20°C.
Step e 1is carried out in an inert solvent
such as acetonitrile, in the presence c¢f an alkali
20 metal carbonate (for example potassium carbonate) and
potassium iodide, at a temperature of between 20°C and
the boiling point of the reaction medium.
The derivatives R3Br and the derivatives Rs-
CHO are commercially available or may Dbe obtained
25 according to the methods described for example Dby
R.C. LAROCK, Comprehensive Organic Transformations, VCH

editor.




al so be prepared by the action of diisobutylalum num hydride on a

correspondi ng conpound of formula (1) for

(RS) -Y-R6 in which R6 is a phenyl radical substituted with an

al koxycarbonyl 20 radical. This reaction is generally carried out in an
inert solvent such as toluene, by means,gf diisopropyl- alum num hydride,
at a tenperature of between -50C and 25&.
for which R1
radi cal substituted with a 1-pyrrolidiny
t he action o&eg¥%@@hk@i@er@@chﬁ anN2@;) coLresPRoNgi Neh comeund oofe Hfar mul a

| represents a radical -N(R5)-Y-R6 in which Ro is a phenyl
radi cal substiatiitced wiubh td tiltwer iwie hat.omy dHixgy 1r eacticen s yprafser akl y
carried out

(1) for which

inan 5 inert solvent such as dinethyl sulfoxide, at a

which Rl represents a radical

25 The conpounds of formula (1)

represeny$a Joahiot@l st MeREL e 17 ) Whiceh B8 dnS rg phenyl
| radical may also be prepared by

-N

tenper at ure efre@dCed by hydrdarysticod ff ar cpersepensking edmpounle ofart t hat,

to carry out the processes according to the

above, it Smayfoawul@ riddedoar yhileh dur sepncesgrbaps pedieati ng am no,

hydr oxyl

groups are thOS&swh

" nol ecul e.
be

and carboxgl functions in order to avoid side reactions. These
cRe al® oW ¥ &hReall s Wi PRGHY lafPedtadg sthe trhiesitest t he

As exanpl es . of gro%ﬁia&ﬁotectlng the am no function, there may

10

15

20

25

with ‘an alkoxy  ra

This hydrolysis i1s generally carried out in
an inert solvent such as a chlorinated solvent (for
example dichloromethane or chloroform), by means of
boron tribromide, at a temperature in the region of
20°C.

The compounds of formula (I) for which R,
represents a radical -N(Rs)~-Y-R¢ in which Rg is a phenyl
radical substituted with a hydroxy(lC)alkyl radical may
also be prepared by the action of diisobutylaluminum
hydride on a corresponding compound of formula (I) for
which R; represents a radical -N(Rs)-Y-Rg in which Rg is
a phenyl radical substituted with an alkoxycarbonyl
radical.

This reaction is generally carried out in an
inert solvent such as toluene, by means cof diisopropyl-
aluminum hydride, at a temperature of between -50°C and
25°C.

The compounds of formula (I) for which Ry
represents a radical -N(Rs)-Y-R¢ in which R¢ is a phenyl
radical substituted with a l-pyrrolidinyl radical may

also be prepared by the action of pyrrolidine and of a

i nventi on which are descri bed



15 nentioned tert-butyl or nethyl carbamates which may be regenerated
using iodotrimethylsilane or allyl using palladiumcatalysts. As exanples
of groups protecting the hydroxyl function, there nay be nentioned
triethylsilyl and tert-butyldinethylsilyl which may be 20 regenerated
using tetrabutylammonium fluoride or akbternatively asymetric acetals
(‘met hoxymet hyl or tetrahydropyranyl for exanple) with regeneration using

hydrochl ori c .acig. d9HQURS, R SC NG Gakaaxylry frunctians, gthere may be
ment i oned esferg fgéﬁqugr 2§E6Enzyl foF e%anpﬁey, oxazgles and

2-al kyl -1, 3- -@%232@kihRes o G:heranr ohaet ) ng-gr oupsymhicir car he pused 1 are
descri bed by ENE T.W et al., Protecting Goups 21 in Oganic

Synt hesi s, seedidaedistuber,itl2el, wlahn aWrlleyri&eSere®m.The conpounds of
formula (1) may be purified by the customary known nethods, for exanple by
5 crystallization, chrdmtsograpityon iexpradeiremk.lyTloe renaat iooreris: e t he
conpounds of formula (I) may be obtained by resolution of the racenates
for exanpl eibgrEhsoraeodr spen eF aiawithall colldeeigecordi 8y to Pl RCKLE
WH. et al., Asymmetric synthesis, Vol. 1, 10 Academ c Press (1983) or by
formati on of t§&PES3GH TSy Sfs\it resis from chiral precursors. The

di astereoi soners may he prepared acc r%ing to known ngvention | met hods

0
(crystal lization, chrorfdt dgr &5 IS CComCEhiPEZIS e Slirears) 11 it&eThe
conpounds ofaﬁ%rQ%g%,(%% may_ _be

carry out the processes according to the

invention which are described above, it may be

10 necessary to introduce groups protecting amino,
hydroxyl and carboxyl functions in order to avoid side
reactions. These groups are those which allow removal
without affecting the rest of the molecule. As examples
of groups protecting the aminoc function, there may be

15 mentioned tert-butyl or methyl carbamates which may be
regenerated using iodotrimethylsilane or allyl using
palladium catalysts. As examples of groups protecting
the hydroxyl function, there may be mentioned
triethylsilyl and tert-butyldimethylsilyl which may be

20 regenerated using tetrabutylammonium fluoride or
alternatively asymmetric acetals (methoxymethyl or
tetrahydropyranyl for example) with regeneration using
hydrochloric acid. As groups protecting carboxyl
functions, there may be mentioned esters (allyl or

25 Dbenzyl for example), oxazoles and 2-alkyl-1,3-
oxazolines. Other protecting groups which can be used

are described by GREENE T.W. et al., Protecting Groups



optionally converted to addition salts with an inorganic or organic acid
by the action of such an acid in an organic solvent such as an al cohol, a
ketone, an ether or a chlorinated solvent. These salts also form 20 part
of the invention. As exanples of pharmaceutically acceptable salts, the
following salts nmay be mentioned: benzepesul fonate, hydrobronm de,

hydrochl oride, citrate, ethanesulfonate, fumarate, gluconate, iodate, 25

i set hi onate, ;paleaLe. Melhanesyl foré%tc%,ndn%tdhxll%&e hios1 , PuexwnanrhiRoat e,
nitrate, oxal ate, "panpaté€, phosphate sal |cylate succinate, sul fate,

tartrate, tReephyl.lineacetate and p-tol uenesul fonate. 22 The conpounds of
formula (1) exhibit advantageous pharmnacol ogi cal properties. These
conmpounds possess a hi gheafdompictyndfsor ft He raansakliinomdy bec eptrdrfs eand
particularly those of the CBl1 type. They 5 are CBl-receptor antagoni sts and
are thereforeyuséfulcusitontahy tneatmerett hade , pfevertiaop lef bdi sor der s
affecting the central nervous system the inmmune system the

car di ovaséul ar yer-adddeatiing /s phirema toge apdypioratgityacsyoiem t he

gastr0|ntest|nal apparat us and reproductive 10 di sorders (Fblllster Pharm
Rev.; 38, 1986, 1-20, R&Fy e"ZndisTeTs Pr &ge SOH@OR@-S o6 L 0?@%?4 (1991),
Consroe and rlkﬁgp / Cannahi nai ds, roblolo

d
hburophy3|oldjﬁnn%gbbﬁwﬂb Ad B3 Wélﬁn acﬁ %§§2) 15
Accordlngly,e& %%%eC%HPQH%E§héP86£%%h§5%% chiral column accordlng

to PIRCKLE W.H. et al., Asymmetric synthesis, Vol. 1,

10 Academic Press (1983) or by formation of salts or by
synthesis from chiral precursors. The diastereoisomers
may be prepared according to known conventional methods
(crystallization, chromatography or from chiral
precursors).

15 The compounds of formula (I) may be
optionally converted to addition salts with an
inorganic or organic acid by the action of such an acid
in an organic solvent such as an alcohol, a ketone, an
ether or a chlorinated solvent. These salts also form

20 part of the invention.

As examples of pharmaceutically acceptable
salts, the following salts may be mentioned:
benzenesulfonate, hydrobromide, hydrochloride, citrate,
ethanesulfonate, fumarate, gluconate, iodate,

25 1isethionate, maleate, methanesulfonate, methylene-bis-
f-oxynaphthoate, nitrate, oxalate, pamoate, phosphate,
salicylate, succinate, sulfate, tartrate,

theophyllineacetate and p-toluenesulfonate.



the treatnent or prevention of psychoses including schizophrenia, anxiety
di sorders, depression, epilepsy, neurodegeneration, cerebellar and

spi nocerebel | ar disorders, cognitive disorders, cranial trauma, panic 20
attacks, peripheral neuropathies, glaucomas, mgraine, Parkinson's

di sease, Al zheimer's disease, Huntingtop»s chorea, Raynaud's syndrone,
trenor, obsessive- conpul sive disorder, senile denentia, thym c disorders,
Tourette's syndrone, tandi vongyskidiesifarolimplar 125 ghsoriders, cancers,
novenent di sorders induced by nedicanents, dystonia, endotoxem c shocks,
henorr hagi ¢ asikaeksgelypotdrsinaro liogdarmi @roprrtielsogiTtalsedi seases,
multiple sclerosis, vomting, asthma, appetite 23 disorders (bulima,

anor exi a), obesipbpndsempospesdi sohdgrs afifd niganifiog frhemcenemiic aticdeat nent s
and al cohol or drug abuse (opioids, barbiturates, cannabis, cocaine,
anphet ami ne, rgheREPelsi gad pattdciviegens thoske ®fodingz EFilnéyPror Toganpl e), as
anal gesics or paotentiators of the anal gesic activity of the narcotic and
nonnar cot i’c @FGgSBITHEr ShEP faledd T ISEF PO PRE “FE&nERt Y6 Jprlevent i on
of intestinal transit. The affinity of the conpounds of formula. (l 10 for
t he cannabislpecgﬁt&F?aﬁg§nﬁeéﬁmgé%'Wﬁqﬁé?n 8&c SPaCRG oS Fﬁg%ﬁgﬁ%@é

descri bed by S B E g WA Jean, 2AVBRA T. E., HAYCOCK
DA in J. ﬁﬁgrﬁgﬁgﬁé§EQ€F%¥E§rE§g§§%“1§§f-f§@§§515§§Y?éVn%®ﬁis test, the
1C50 of the campQURdS Qfarldf Uil ible) siyS tlefss than <419yl yt 0 1000 nM

system, the gastrointestinal apparatus and reproductive

10 disorders (Hollister, Pharm. Rev.; 38, 1986, 1-20, Reny
and Sinha, Prog. Drug Res., 36, 71-114 (1991), Consroe
and Sandyk, in Marijuana/Cannabinoids, Neurobiology and
Neurophysiology, 459, Murphy L. and Barthe A. Eds, CRC
Press, 1992).

15 Accordingly, these compounds may be used for
the treatment cor prevention of psychoses including
schizophrenia, anxiety discrders, depression, epilepsy,
neurodegeneration, cerebellar and spinccerebellar
discorders, cognitive disorders, cranial trauma, panic

20 attacks, peripheral neuropathies, glaucomas, migraine,
Parkinson's disease, Alzheimer's disease, Huntington's
chorea, Raynaud's syndrome, tremor, obsessive-
compulsive disorder, senile dementia, thymic disorders,
Tourette's syndrome, tardive dyskinesia, bipolar

25 disorders, cancers, movement disorders induced by
medicaments, dystonia, endotoxemic shocks, hemorrhagic
shocks, hypotension, insomnia, immunological diseases,

multiple sclerosis, vomiting, asthma, appetite



Their antagoni st activity has been shown by neans of the nodel of

hypot herm a i nduced by an agoni st of the cannabis receptors (CP-55940) in
m ce, according to the nethod described by Pertwee R G in Mrijuana, 20
Harvey D.J. eds, 84 Oxford IRL Press, 263-277 (1985). 1In this test, the
ED50 of the conpounds of fornula (1) issless than or equal to 50 ng/kg.
The conpounds of fornula (1) exhibit low toxicity. Their LD50 is greater

than 40 ny/kg; Ry HRes 2Bu34YheY! aaﬁggéx&g tecbBsHiGe. nEhsf,0l | owi ng exanpl es
illustrate the invention. 24 Exanple 1 69.3 nm 3 of triet yl am ne and 110

mg of thieng2sykadkkonyh ¢bhernde rabe sueeassi vekyradded, aah room
tenperature and under an argon atnosphere, to a 5 solution of 61.4 ng of

1- [ bi s(4-chl aLephenyb)netrhyl kbuazet(ogdinidsyl aairbe tumale€MBcatinabis,

di chl oronet hane. After stirring for 68 hours at roomtenperature, the
reacti on mi xborénies emphedacedei npbeacBondddEl uhgi)luSCXogansri dge (3

cnb/ 500 ny), eluting successively with twice 2 cmi of 10 dichl oronmet hane
and then Pwi Benzogipaepingsl IRILs 6KaMPAR) 0P SaAMBARESIASTeEhanol . The

ammoni acal fractions are pooled and concentrated to dryness under reduced
pressure (2. ?OKPQYlaTHéSréél&ﬁé GPeaPREAC §°Giiydbived thR BaENBTef

di chl or onet han washed wi.t h t hree mes 15 3.cm 3 of distilled water,
dried over nﬁﬁﬁeg BHF§GP fedrup.|t§hgg BRd BoricehEr dfsd &8rdF fess under

reduced treatment or prevention of intestinal transit.
The affinity of the compounds of formula (I)
10 for the cannabis receptors has been determined
according to the method described by KUSTER J.E.,
STEVENSON J.I., WARD S5.J., D'AMBRA T.E., HAYCOCK D.A.
in J. Pharmacol. Exp. Ther., 264 1352-1363 (19%3).
In this test, the ICs;; of the compounds cf
15 formula (I) is less than or equal to 1000 nM.

Their antagonist activity has been shown by
means of the model of hypothermia induced by an agonist
of the cannabis receptors (CP-55940) in mice, according
to the method described by Pertwee R.G. in Marijuana,

20 Harvey D.J. eds, 84 Oxford IRL Press, 263-277 (1985).

In this test, the EDsp; of the compounds of
formula (I) is less than or equal to 50 mg/kg.

The compounds of formula (I) exhibit low
toxicity. Their LDso is greater than 40 mg/kg by the

25 subcutaneous route in mice.

The following examples illustrate the

invention.



pressure (2.7 k2a). 60 ng of N-~1-[bis(4-chlorophenyl)-

net hyl ] azeti din-3-yl}thien-2-ylsul fonam de are thus obtained in the form
of a creamcol ored foam[1H NVMR 20 spectrum (300 MHz, CDClI 3, 8 in ppm
2.7-7 (split t, J 7 and 2 Hz : 2H); 3.40 (split t, J 7 and 2 Hz : 2H)

4.06 (nmt : 1H); 4.21 (s : 1H); from4.83,to 5. 25 (broad
" 1H); 7.06 (t, J 4.5 Hz : 1H); fron17.f5 to 7.35 (m

unr esol ved conpl ex
8H); 7.58 (nt

2H)]. 25 1-[ Bisfdrghkorophenyl) nethyl Jazetidin-3-yl- am ne may be obtained
in the followmng manner: 400 cm3 of a mxture of nethanol and |iquid
ammoni a (50/50 by vol yee): ahe sddeditengYadiné Anfibis¢4mghberophenyl) 25
nmet hyl ] azeti di n-3-yl nethyl sul fonate contained in an autoclave previously
cool ed to areuAdn-60G1sth&onfeachler iediad® isticcken ikl eddald, 6@€ for 24
hours and then abandoned in the open air to allow the 5 evaporation of the
ammoni a and fropal ltpmperaentircatzed wwiger aneducet pressphere2. TckBa). The
residue is taken wup in 500 cnB8 of a 0.37 N aqueous sodi um hydr oxi de

sol uti on and sextutdacned fwittlh 4f owgr afi fed P3GA 4ced Lofr optieyly 1 ) eehéry.l 1 The

conbi ned organi c phases are washed 10 successively with twice 100 cn8 of
distilled waegetdndn-Boy e n6f 1@ Satliy aPéddsebi arPBhArbende 86F8Fi on, dried

over magnesium sul fate, filtered and concentrated under

reduced pressure

(2.7 kPa). TRr&ELFEENGud bt AGPESs @ HEFAN EGTRE TRIERLR c PEmatS8graphy on
sitica gel [eluanti 15 di.Ghlorousf hane/ IPAanol (987 3cBY ¥QLuakL. 14.2 ¢
henﬁ% t ﬁﬁ -y e are

of 1-[bis(4F%ﬁIorop e azetidin- amn

10

15

20

25

(3 cm’/500 mg), eluting successively with twice 2 cm® of

3 of a 1 M solution

dichloromethane and then twice 2 cm
of ammonia in methanol. The ammconiacal fractions are
pooled and concentrated to dryness under reduced
pressure (2.7 kPa). The residue obtained is dissolved
in 5 cm® of dichloromethane, washed with three times
3 cm® of distilled water, dried over magnesium sulfate,
filtered and concentrated to dryness under reduced
pressure (2.7 kPa). 60 mg of N-{l-[bis(4-chlorophenyl)-
methyllazetidin-3-yl}thien-2-ylsulfonamide are thus
obtained in the form of a cream-colored foam [1H NMR
spectrum (300 MHz, CDClz, & in ppm): 2.77 (split t, J =
7 and 2 Hz : 2H); 3.40 (split t, J = 7 and 2 Hz : 2H);
4.06 (mt : 1H); 4.21 (s : 1H); from 4.85 to 5.25 (broad
unresolved complex : 1H); 7.06 (t, J = 4.5 Hz : 1H);
from 7.15 to 7.35 (mt : 8H); 7.58 (mt : 2H)].

1-[Bis (4-chlorophenyl)methyl]azetidin-3-yl-
amine may be obtained in the following manner: 400 cm’®
of a mixture of methanol and liquid ammonia (50/50 by

volume) are added to 27 g of 1-[bis(4-chlorophenyl)-



obtained in the formof an oil which solidifies into a creamcolored
solid. 1-[Bis(4-chlorophenyl)nethyl]azetidin-3-yl 20 nethylsul fonate may
be prepared in the followng manner: 3.5 cnB of nethylsul fonyl chloride
are added, under argon over 10 minutes, to a solution of 12 g of

1- [ bi s(4-chl orophenyl ) net hyl ] azeti di n-3»gl in 200 cnB of dichloromethane
and then the mixture is cooled to +5C 2% and 3.8 cnB of pyridine are poured
In over 10 ”he:ah§§-]azéfcfi%&n3_t3l- Al H\Q_tfh?rl_sl%(if%@%ke%oﬁt{sgﬁgda@gl then for 2C

hours at 20C, reaction m xfure is diluted wt cn8 of water and

100 cnB of dihchbenaret paRe&iohRE y2 BoleXt Hbe arvhingh -ic °ti.r shef il tered, is
separated after settling. The organic phase is washed with water and then
dried over nagaesiom seldfiaie isf ithieer ed iardd eanéenCr dbed 240 hduyress under
reduced pressure 5 (2.7 kPa). The oil obtained is chromatographed on a
silica gel cehdmihgparbiackdensidzén) t0&3-o0pe20@inmtoheailghty t4@ cm di aneter
3.0 cm), eluting under an argon pressure of 0.5 bar with a m xture of

cycl ohexahe &fdpogemionaedt &he @MOE3A abyngolfdma)l lyngcaskenseritsg 100-cnB8 10
fractions. Fractions 4 to 15 are conbined and concentrated to dryness
under reducedPpeéssgrEcePEeRBATe 628 'gX6R ) t- TBies C4S¢RM6r dFhéRYE et hyl | -
azetidin-3-yl ester of neth Isuhfggi acid are ogtained in the formof a
yel low oil . ¥8 [ BOO( #chPbr Bphe I§n§@H§PF§z§? HFR-BYSFO* 8§ be prepared

accordi ng tos%ﬁ%t&%%cg%%r%x %%%%%%e%ig% four times 500 cm® of ethyl

ether. The combined organic phases are washed

3 of distilled water and

10 successively with twice 100 cm
100 cm® of a saturated sodium chloride solution, dried
over magnesium sulfate, filtered and concentrated under
reduced pressure (2.7 kPa). The residue obtained 1is
purified by flash chromatography on silica gel [eluant:

15 dichloromethane/methancl (95/5 by volume)]. 14.2 g of
l1-[bis(4-chlorophenyl)methyl]lazetidin-3-ylamine are
obtained in the form of an o0il which solidifies into a
cream-colored sclid.

1-[Bis(4-chlorophenyl)methyl]azetidin-3-yl

20 methylsulfonate may be prepared in the following
manner: 3.5 cm® of methylsulfonyl chloride are added,
under argon over 10 minutes, to a solution of 12 g of
1-[bis (4-chlorophenyl)methyl]azetidin-3-0l1 in 200 cm® of
dichloromethane and then the mixture is cooled to +5°C

25 and 3.8 cm® of pyridine are poured in over 10 minutes.
After stirring for 30 minutes at +5°C and then for 2C
hours at 20°C, the reaction mixture is diluted with

3

100 cm’® of water and 100 cm’® of dichloromethane. The



KATRITZKY AR et al., J. Heterocycl. Chem, 27/1 (1994), starting with
35.5 g of [bis(4- chlorophenyl)nethyl]-am ne hydrochloride and 11.0 cm 3 of
20 epichlorohydrin. 9.0 g of 1-[bis(4- chlorophenyl)nethyl]azetidin-3-ol
are isolated. [Bis(4-chlorophenyl)nethyl]am ne hydrochloride may be
prepared according to the nethod descripbed by GRISAR M et al., J. Med.
Chem, 885 25 (1973). Exanple 2 By carrying out the operation according to

t he procedurﬁi EuFégﬁgkgc%iiQUEi§E%EE%398$EHb 1%4s€ga9gtéé after

4- met hoxyphenyl sul f onyl chl ori de,

N-f1-[bis(4-chkengphenyhrmet-huhliazehkdicnid- vbhed- wBtROXYRBENYLgUI f onani de
are obtained in the formof "a creamcolored |acquer [1H NVR spectrum (300
MHz, 5 CDCl 3th8ni Arpph) ovez mégbebSphi tutlfader Fiamdr2dHand 2H) 3. 35
(split t, J =7and 2 Hz : 2H); 3.85 (s : 3H); 3.94 (m : 1H); 4.18 (s
1H); 4.83 (dgodcenfrired 1H) drybe84 (bdeadreéduded §rEBs2HE; 7.22 (s : 8H);
7.75 (broad d, J =9 Hz : 2H)]. 10 Exanple 3 By carrying out the operation
accor di ng5t o (2t He kprocedbree odfl Blamphedl isbghromatpiongriethond4e ng of
4-acet am dophenyl sul fonyl chloride, 13 ng of _

N-[ 4- (N-{ 1- [ Bitd(&2cHrSr GREMM ) RBERY L8z 62§ A-$63-0.200 mm, height

3-yl }sul fanoyl) phenyl ] acet am_de are obtained in the formof a
crean}coloreéolSEqugﬁgﬁfﬁeﬁwﬁ'épE ?ruﬁhutlng under an argon

pressure of 0.5 bar with a mixture of cyclohexane and

ethyl acetate (70/30 by volume) and collecting 100-cm’®

10 fractions. Fractions 4 to 15 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa). 6.8 g of 1—[bis(4—chlorophenyl)methyl]—
azetidin-3-yl ester of methylsulfonic acid are obtained
in the form of a yellow oil.

15 1-[Bis(4~-chlorophenyl)methyl]azetidin-3-o0l
may be prepared according to the procedure described by
KATRITZKY A.R. et al., J. Heterocycl. Chem., 271
(1994), starting with 35.5 g of [bis(4-
chlorophenyl)methyl]-amine hydrochloride and 11.0 cm® of

20 epichlorohydrin. 9.0 g of 1-[bis (4-
chlorophenyl)methyllazetidin-3-0l are isolated.

[Bis{4-chlorophenyl)methyl]amine
hydrochloride may be prepared according to the method
described by GRISAR M. et al., J. Med. Chem., 8805

25 (1973).

Example 2

By carrying out the operation according to

the procedure of Example 1, but starting with 124 mg of



(300 MHz, CDC1'3, 8 inppm : 2 .26 (s : 3H ; 2 .74 (split t, J 7 and 2 Hz
. 2H); 3.39 (split t, J =7 and 2 Hz 2H); 4.01 (nt : 1H); 4.22 (s : 1H);
4.92 (d, 20J =9 Hz : 1H); 7.32 (m 8H); 7.49 (broad s : 1H); 7.68
(broad d, J =9 Hz 2H); 7.81 (broad d, J =9 Hz : 2H)]. Exanple 4 By
carrying out the operation according to,25 the procedure of Exanple 1, but
starting with 114 ng of 4-nethyl phenyl sul fonyl chloride, 19 ng of
N-{1-[Dbis- (ﬂ'—%@t@%‘?&gﬁ?ﬁ!ﬁl@%ﬁ%rﬂﬁz el i3 Yhl- ggmetehy! phenyl -

sul fonam de are obtained in the formof a colorless 28 |acquer [1H NWR

spect rum ( 30§ -Nhiz,; nGRG43.cHE Jrid PRy 1) 2t (19 aizeRhidin2 37 1(0split t, J =7
and 2 Hz : 2H); 3.36 (split t, J =7 and 2 Hz : 2H); 3.97 (m : 1H); 4.19
(s : 1H); 4. 8knedhokyph@nylHa Lf chdhider @me’ obTatimed drd@henmtforml@H); 7.71
(broad d, J =85 Hz : 2H]. Exanple 5 By carrying out the operation
accordi ng toa theaprocdduresl dfa desnpl[éH1NMBuspstartinng30Pt KH142 ng of
3, 4- di met hoxyphenyl sul fonyl chloride, 10 ng of 10 ‘
N-{ 1- [ bi s@4- ERCErophehy| FRBt hyt ] A%et st ht 3ty J-= 7 and 2 Hz : 2H);
3, 4- di met hoxyphenyl sul f onam de are obtained in the form of a creamcol ored
| acquer [ 1H NWRSsp@idmt(300 M 2ndcBafE, 6 4 /ppmf> (3. 72 3froad t, J =
7.5 H : 2H) 3.37 (broad t, J =7.5 Hz : 2H); from3 85 tog 4.0Q 15 (nt :
1H; 3.01 (83 %m0 {4 éﬁ);‘%.-?éﬁ()s !j)-fﬁ)ﬁdm. 61 (a7 = i, 1H);
6.90 (d, J =E§@g W%foggﬁa, J = 9 Hz : 2H); 7.22 (s : 8H); 7.75
(broad d, J = 9 Hz : 2H)].
10 Example 3
By carrying out the operation according to
the procedure of Example 1, but starting with 140 mg of
4-acetamidophenylsulfonyl chloride, 13 mg of
N-{4-(N-{1l-{bis(4-chlorophenyl)methyl]azetidin-
15 3-yl}sulfamoyl)phenyl]acetamide are obtained in the
form of a cream-colored lacquer ['H NMR spectrum
(300 MHz, CDCls, O in ppm): 2.26 (s : 3H); 2.74 (split
t, J =7 and 2 Hz : 2H); 3.39 (split t, J = 7 and
2 Hz : 2H); 4.01 (mt : 1H); 4.22 (s : 1H); 4.%92 (d,
20 J = 9 Hz : 1H); 7.32 (mt : 8H); 7.49 (broad s : 1lH);
7.68 (brocad 4, J = 9 Hz : 2H); 7.81 (broad d, J =
9 Hz : 2H)1.
Example 4
By carrying out the operation according to
25 the procedure of Example 1, but starting with 114 mg of
4-methylphenylsulfonyl chloride, 19 mg of N-{1-[bis-
(4-chlorophenyl)methyl]azetidin-3-yl}-4-methylphenyl-

sulfonamide are obtained in the form of a colorless



7.23 (mt : 8H); 7.29 (d, J =2 H : 1H); 7.43 (dd, J = 8.5 and 2 Hz :
1H)]. Exanple 6 20 By carrying out the operation according to the
procedure of Exanple 1, but starting with 117 ng of 3-fluorophenyl sul f onyl
chloride, 13.5 ng of N-{1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-3-

f Il uor ophenyl - sul f onanm de are obtained i pgthe formof a 25 creamcol ored
|'acquer [1H NWR spectrum(400 WHz, CDd 6 in ppm: 2.79 (split t, J =7

and 2 Hz : kacq%e43 ﬁsﬁthsEecérum7 @Ud Bukz cpek), #.i05 dg4nr.esol ved
conplex : 1H); 4.2 ( 1H); 4.91 (unresol ved conpl ex 29 H; from?7.20

to 7.40 (nt » 9K ;(f r.0®HK-,5Q ta 7.3 ik ,: 2H) 7 ahb? Heroacdw,; J = 8 Hz
1H) ] . Exanple 7 By carrying out the operation according to 5 the
procedure of 3Examlsellit byt sStart iangt @ tx 242wy of. 97 (mt : 1H);
3, 4-di chl orophenyl sul fonyl chloride, 20 ng of
N-{1-[bis(4- @hﬂ@rd&henﬂﬂbneﬁhﬁﬂ]dEBtUanQBByHP 3,4H); from 7.15 to
di chl or ophenyl sul fonam de are obtained in the form of a cream col ored
| acquer [ BH NWVROspetdt rrurh0H300 M, Emgagl 40385 & -ppiyz 2287 I(split t, J =
7 and 2 Hz : 2H); 3.40 (split t, J =7 and 2 Hz : 2H); 3.98 (m : 1H)
4.21 (s : lﬁ)’ﬁa“ﬂlt?m4 85 to 5.15 (unresol ved conpl ex : 1H); from7.20 to
7.35 (mt : 8H); 7.57 = 8.5 : % % :C§.5 and 2 Hz :
1H); 7.93 (d, J = 2 Hz%%ﬁ)’”ﬁmg armiles perativiactording
the procedure of Example 1, but starting with 142 mg of
3,4-dimethoxyphenylsulfonyl chloride, 10 mg of
10 N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-
3,4-dimethoxyphenylsulfonamide are obtained in the form
of a cream-colored lacquer [1H NMR spectrum (300 MHz,
CDCli, & in ppm): 2.72 (broad t, J = 7.5 Hz : 2H); 3.37
(broad t, J = 7.5 Hz : 2H); from 3.85 to 4.0C
15 (mt : 1H); 3.91 (s : 3H); 3.93 (s : 3H); 4.19 (s : 1H);
4.84 (d, 3 = 9 Hz : 1H); 6.90 (d, J = 8.5 Hz : 1H};
7.23 (mt : 8H); 7.29 (d, J = 2 Hz : 1H); 7.43 (dd, J =
8.5 and 2 Hz : 1H)].
Example 6
20 By carrying out the operation according to
the procedure of Example 1, but starting with 117 mg of
3-fluorophenylsulfonyl chloride, 13.5 mg of
N-{1-[bis (4-chlorophenyl)methyllazetidin-3-yl}-3-
fluorophenyl-sulfonamide are obtained in the form of a
25 cream-colored lacquer [1H NMR spectrum (400 MHz, CDCls,
8 in ppm): 2.79 (split t, J = 7 and 2 Hz : 2H); 3.43
(split t, J = 7 and 2 Hz : 2H); 4.05 (unresolved

complex : 1H); 4.24 (s : 1H); 4.91 (unresolved complex



By carrying out the operation according to the procedure for Exanple 1,

but starting with 121 ng of 3-cyanophenyl sulfonyl chloride, 21 ng of 20
N-{1-[ bi s(4-chl orophenyl ) et hyl ] azetidi n-3-yl }-3- cyanophenyl sul f onam de
are obtained in the formof a creamcolored |acquer ['H NVR spectrum (300
Mz, CDCA3, 8 in ppm: 2.76 (split t, Jo=7 and 2 Hz : 2H); 3.39 (split

t, J =7 and 2 Hz : 2H); 3.99 (m 1H); 4.21 25 (s : 1H); from4.80 to 5.60
(very broad unrlqal?ol \f%m conpl ex% 7 .4k ; ITg‘tromgﬁ 115 Q7 735 0( Wy 7 .84 7.65
(t, J : 86(broadd J 8 1H); 8.05 (broadd J =28
Hz : 1H); 8 J@lt(b_r@ag 57_6]7H)(]bro%(21 @gampl=e 89H3y .camnyi.ng out the operation
according to the procedure of Exanple 1, but starting with 142 ng of

2, 5- di net hoxgpdammylesdl f onyl chloride, 31 ng of 5

N-{1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl }-

2, 5-di met hoxyphenyl sul fEonarardey iarce cotit diheedpiar athienf eronorefing droeam col or ed
Iacquer [ IH NMR spectrum(300 MHz, CDCl3r 8 in ppm 2.73 (split t, J =7
and 2 Hz 5 2Hphe Przredyls tok Expmple dnd bzltHZStaIZH)nG Yigh (&7 I'ISJI—l)Of 10 from
3.85t0 4.00 (nt 1 94 (s s 1H); 32 (d, J =8 Hz : 1H);
6.94 (d, J =39 4H£lchﬂrﬁbrophﬁrry§5(ua39,ony1:@%&d§ Hz20 mEHRE 7,23 (mt : 8H):

7.40 d, J = 3 | 15 B t .th t
accordi(ng toN rjrgzﬁrlg%:eéd'&rhelo %?%ﬁéq@eithﬁdfa%é&%néu%% %1%9(3:78 Ior(‘)n

dichlorophenylsulfonamide are obtained in the form of a

cream-colored lacquer ['H NMR spectrum (300 MHz, CDCls,
10 8 in ppm): 2.77 (split t, J = 7 and 2 Hz : 2H); 3.40
(split t, J = 7 and 2 Hz : 2H); 3.98 (mt : 1H); 4.21
{s ¢+ 1H); from 4.85 to 5.15 (unresolved complex : 1H):;
from 7.20 to 7.35 (mt : 8H); 7.57 (d, J = 8.5 Hz : 1H);
7.65 (dd, J = 8.5 and 2 Hz : 1H); 7.93 (d, J = 2 Hz
15 1H)].
Example 8
By carrying out the operation according to
the procedure for Example 1, but starting with 121 mg
of 3-cyanophenylsulfonyl chloride, 21 mg of
20 N-{1l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-3-
cyanophenylsulfonamide are obtained in the form of a
cream-ccolored lacquer [1H NMR spectrum (300 MHz, CDCls,
8 in ppm): 2.76 (split t, J = 7 and 2 Hz : 2H); 3.39
(split t, J = 7 and 2 Hz : 2H); 3.99 (mt : 1H); 4.21
25 (s : 1H); from 4.80 to 5.60 (very broad unresolved
complex : 1H); from 7.15 to 7.35 (mt : 8H); 7.65 {t, J
= 8 Hz : 1H); 7.86 (broad d, J = 8 Hz : 1H); 8.05

(broad d, J = 8 Hz : 1H); 8.13 (broad s : 1lH)].



3-trifluoronet hyl phenyl sul fonyl chloride, 8 ng of
N-{1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl }-

3-trifluoromet hyl phenyl sul fonam de are obtained in the 20 formof a
cream col ored | acquer [1H NWR spectrum (300 MHz, CDC13r 8 in ppm

(split t,
(nt @ 1H

J

=7and 2 Hz: 2H); 3.41 (split t, J =7 and 2 Hz : 2

4.23 (s 1H); from4.80 to 5.10 (broad wunresolved conpl

%

ex .

2.79

from7.20 togfamplend : 8H); 25 7.68 (t, J =8 Hz : 1H); 7.87 (broad d,
8 Hz : 1H);
Exanpl e 11 By carryi ngroutat-hgiapepati eRcacgerdingnt accbhaipgoeedure of
Exanple 1, but starting with 136 ng of naphth-2-ylsulfonyl chlori
of N-{1-[bi st4eSpehterdopkeny| Eremhyk] dzebudi ntdrylihgaphth- 249| mgsuolff onam de
are obtained in the formof a creamcolored |acquer [1H NVR spectrum (400

MHz, CDC13, 8,Pndppajhoxyphgaylsplfonml; CBlg5iéﬁt 312Hy; 4. 02 (mt

4 17 (s :5 :% {4 96 (unresolved co Iex : FD; from7.10 to 10 7. 30 (nt
(

7.64

2(|;?:or Gine toh igdﬁﬁ@eﬁp&;&aﬁééy Srargh

chIorophenyI? ?hnyﬁ?efl

8.05 (broad d, J =8 Hz : 1H); 8.15 (broad s : 1H)].

31

de,

20

1H);

12#5>l57478h(1860pheny BRGPYL]BZpE1dinHP-Y¥)I90 to 8.05 (nt

8arr%%ng§out t he operati_on

napht h- 1- ylsulfon chl or ggrég Fgﬁag%tmﬁﬁ}@$§ %éﬁ?%ﬁ%ﬂﬁ&ﬁpp MHz

the formof apefeanycal &) . 2.73 (split t, J = 7 and 2 Hz : 2H);

10

15

20

25

3.27 (split t, J = 7 and 2 Hz : 2H); 3.80 (s : 3H);
from 3.85 to 4.00 (mt : 1H); 3.94 (s : 3H); 4.19 (s
1H); 5.32 (d, J = 8 Hz : 1H); 6.94 (d, J = 9 Hz : 1H):
7.05 (dd, J = 9% and 3 Hz : 1H); 7.23 (mt : 8H); 7.40
(d, J = 3 Hz : 1H)].
Example 10

By carrying out the operation according to
the procedure of Example 1, but starting with 147 mg o
3-trifluoromethylphenylsulfonyl chloride, 8 mg of
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-
3-trifluoromethylphenylsulfonamide are obtained in the
form of a cream-colored lacquer ['H NMR spectrum
(300 MHz, CDClsz, 6 in ppm): 2.79 (split t, J = 7 and 2
Hz : 2H); 3.41 (split t, J = 7 and 2 Hz : 2H); 4.03
(mt : 1H); 4.23 (s : 1H); from 4.80 to 5.10 (broad

unresolved complex : 1H); from 7.20 to 7.35 (mt : 8H);

£

7.68 (t, J =8 Hz : 1lH); 7.87 (broad d, J = 8 Hz : 1H);

8.05 (broad 4, J = 8 Hz : 1H); 8.15 (broad s : 1H)].

tarPPAgiM tAS138 Yy of

J

4.03
1H) ;

g

are obtained in



foam [ 1H NVWR spectrum (300 MHz, CDC13, 6 in ppm : 2.63 20 (split t, J =7
and 2 Hz : 2H); 3.20 (split t, J =7 and 2 Hz : 2H); 3.90 (m : 1H); 4.12
(s : 1H; 5.26 (unresolved conplex : 1H); 7.16 (nt : 8H); 7.52 (t, J = 8
Hz : 1H); from7.55 to 7.75 (m 2H); 7.95 (d, J = 85 Hz : 1H); 8.06 (d, J

=85 H : 1H; 8.23 (dd, J =25 7.5 and;1 Hz : 1H); 8.64 (d, J = 8.5 Hz :
1H)]. Exanple 13 By carrying out the operation according to the procedure
of Exanple lg,hitistarting with 128 ng of 32 3, 4-difluorophenyl sul fonyl
chloride, 7 ng o N-{1-[bi s(4-chl orophenyl)methyl]azetidin-3-yl}-3,4-

di f1 uorophenyl sul f onamige care qhiganed che bhe rbenmnokcaorenagmeeol ored
| acquer [1H NWVR spectrum (300 MHz, CDC;., 5 6 in ppm: 2.76 (broad t, J =

7.5 Hz : 2H) £h3. 3%orioad off, E&aﬁple5lbhbht2Hkar31&% gt h: 1BK) mgd 020 (broad
s : 1H); from4.85 to 5.25 (broad unresolved conplex : 1H); from7.15 to
7.35 (m : 9Hpphithem-7155 ltftenyl7Sh(otri2ld), PO0. my0 oExdrplle (k4 sBy:i-carryi ng out
the operation according to the procedure of Exanple 1, but starting with
108 ngy of 5 1<chevhppiengal oletdni]aglefranyiin-chlvdn ndehtd2 2my Lof

N-{1-[ bi s(4-chl orophenyl ) nmet hyl ] azetidin-3-yl}-1 15

met hyl - | - H- | FUdaPORIMAAP SEISf GRadildéard GBrFaifRed ot FhET SPBIr MO r&d

creamcol ore foan1[%ghh%@% Eggggrum(%ggohggz 3) th ?dQ|t|on of a

few drops of
2.74 (mt : 2H); 3.35 (mt : 2H); 4.02 (mt : 1H); 4.17

(s = 1H); 4.96 (unresolved complex : 1H); from 7.10 to
10 7.30 (mt : 8H); 7.64 (mt : 2H); 7.78 (dd, J = 7 and
1.5 Hz : 1H); 7.90 to 8.05 (mt : 3H); 8.41 (broad s
1H) 7.
Example 12
By carrying out the operation according to
15 the procedure of Example 1, but starting with 136 mg of
naphth-1-ylsulfonyl chloride, 52 mg of N-{1l-[bis(4-
chlorophenyl)methyllazetidin-3-yl}naphth-1-yl-
sulfonamide are obtained in the form of a cream-colored
foam ['H NMR spectrum (300 MHz, CDCls, & in ppm}: 2.63
20 (split t, J =7 and 2 Hz : 2H); 3.20 (split t, J =7
and 2 Hz : 2H); 3.90 (mt : 1H); 4.12 (s : 1H); 5.26
(unresolved complex : 1H); 7.16 (mt : 8H); 7.52 (t, J =
8 Hz : 1H); from 7.55 to 7.75 (mt : 2H); 7.95 {(d, J =

8.5 Hz : 1H); 8.06 (d, J = 8.5 Hz : 1H); 8.23 (dd, J =

I

25 7.5 and 1 Hz : 1H); 8.64 (d, J 8.5 Hz : 1H)].
Example 13
By carrying out the operation according to

the procedure of Example 1, but starting with 128 mg of



ppm: 3.22 (
(pbroad s : 1

(broad d, J

according to
4- acet am do-
N[4-(N-{21-]
yl } sul f anoyl
cream col ore
. 3H); 2.73

(s 8H); 7.70
1.5 Hz : 1H)
triethylamn

in 25 cnB of
cnB8 of dich

and is then
phase is dri

10

15

20

25

2H); 3.67 (mt . 2H); 3.74 (s . 3H); 4.10 (m : 1H); 4.65

nt
H,;, 7.27 (mt : 8H); 20 7.47 (broad d, J =1 Hz : 1H); 7.53
=1H . 1H ] . Exanple 15 By carrying out the operation

t he procedure of Exanple 1, but starting with 152 ng of 25

3-chl or ophenyl sul fonyl chl ogide, 69 ng of
bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-

- 4-6k t api i nedy Ny st he form of
A L LR RRR Cpactram (300 38 Tkt CBELSE 8. ppr :

a
2.30 (s

foot 1= (B4 -3h38 rboBheny2ietBy97abBEididHB-v4419, s . 1H); 7.24
(dd, J =7 and 1.5 Hz : 1H); 7.78 (broad s 1H); 7.86 (d, J =

41816t ro@hedyEstlliznimidE] areExanpliecli6if. F9ecHBrof of a

e is added, at room tenperature under an argon atnosphere, to
a sol uti on otre@m?cglofred- [Lbicsa4zclil BroiRenys ) methyl J@2eliidi ncBC1O yl ami ne
di chl oronet hane. The m xture is cooled to around OC before
addi ng thérebola BBMUti 8n760fP102dgtef Jpyrid>38y| subfonyP - Rl 6Praadin 25
| oronmet hane, and then_it is stirred at room tenperature for 16
hours. The ré&acti 6n/mPxtlidré 2§ 153diPPutBd Wi £R)30%cA8 dPrdR€hForonet hane

E R Ta I

from 7.15 to 7.35 (mt : 9H); from 7.55 to 7.75 (mt
2H) ] .
Example 14

By carrying out the operation according to
the procedure of Example 1, but starting with 108 mg of
l-methylimidazol~4-ylsulfonyl chloride, 22 mg of
N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-1-
methyl-1-H-imidazol-4~-ylsulfonamide are obtained in the
form of a cream-colored foam [lH NMR spectrum (300 MHz,
CDCli, with addition of a few drops of CD3;COOD d4, 8 in
ppm): 3.22 (mt : 2H); 3.67 (mt : 2H); 3.74 (s : 3H};
4.10 (mt : 1H); 4.65 (broad s : 1H); 7.27 (mt : BH);
7.47 (broad d, J =1 Hz : 1H); 7.53 (broad d, J = 1 Hz

1H)].

Example 15

By carrying out the operation according to
the procedure of Example 1, but starting with 152 mg of
4-acetamido-3-chlorophenylsulfonyl chloride, 69 mg of
N-[4- (N-{1l~-[bis(4-chlorophenyl)methyl]lazetidin-3-
yl}sulfamoyl)-2-chlorophenyl]acetamide are obtained in

the form of a cream-colored foam ['H NMR spectrum (300



concentrated to dryness under reduced pressure (2.7 kPa). The residue
obtained is purified by flash 20 chromatography on silica gel [eluant:

di chl or onet hane/ net hanol (97.5/2.5 by volune)]. 0.7 g of

N-{1-[ bi s(4-chl orophenyl ) et hyl Jazetidin-3-yl}pyrid- 3-ylsulfonam de is
obtained in the formof a cream col oredsfoam which solidifies in the
presence of 25 isopropanol into a creamcol ored powder nelting at 1640C.
34 Pyrid-3-yisul teryl,, chl of i demimay2 beo prepar gy aceordi nge t o the; met hod
descri bed by Breant, P et al., Synthesis, 10, 822-4 (1983). Exanple 17 5
0.214 g of 4sflgor@rhanylisyl aryl (@l ariide ; and 90.(28 .cnB)of 7t.nisetryl ani ne
are added, at room tenperature under an argon atnosphere, to a solution of
0.307 g of 1-[BHS(4-7chlcor@phenyl=) metamyd JlazetHizdi:n-13+) ;yl7amisne birwall scnB  of

di chl oronet hane. After stirring for 10 16 hours at roomtenperature, the
reaction m xturlél)i;s 7 .\Bshed Wi t=h 110 ¢irB :oflHdi;st8i.ldled dwatler, “diized over
magnesi um sul fate, filtered and concentrated to dryness under reduced
pressure (2. 2HkPa). The residue obtained is purified by flash

chromat ography on silica gel 15 [eluant: dichl oronethane/ethyl acetate
(100/0 to 95%@@}%/61%@) gradient]. 0.18 g of N-{1-[bis(4-chloro-

phenyl ) net hyl ] azeti di n-3-yl }-4-fl uor ophenyl sul f onam is obtained in the
formof a white foanl[inﬁNﬁnprétF6ﬁ$t5§é6mkpﬁ,lﬁrﬁgg?GG fh ppiy: 2. 74
(broad t, J = 7.5

Eempegg%ure under an argon atmosphere, to a solution of
0.7 g of 1-[bis(4-chlorophenyl)methyl]lazetidin-3-

10 vylamine in 25 cm® of dichloromethane. The mixture is
cooled to around 0°C before adding thereto a solution
of 1.2 g of pyrid-3-ylsulfonyl chloride in 25 cm’ of
dichloromethane, and then it is stirred at room
temperature for 16 hours. The reaction mixture 1is

15 diluted with 50 cm’® of dichloromethane and is then

washed with twice 25 cm®

of distilled water. The organic
phase is dried over magnesium sulfate, filtered and
concentrated to dryness under reduced pressure
(2.7 kPa). The residue obtained is purified by flash

20 chromatography on silica gel [eluant:
dichloromethane/methanol (97.5/2.5 by volume)]. 0.7 g
of N-{1l-[bis(4~-chlorophenyl)methyllazetidin-3-yl}pyrid-
3-ylsulfonamide is obtained in the form of a cream-
colored foam which solidifies in the presence of

25 isopropanol into a cream-colored powder melting at

164°C.



20 2H); 2.39 (broad t, J = 7.5 Hz : 2H); 3.98 (nt : 1H); 4.20 (s : 1H
4.79 (d, J =9 H : 1H); from7.10 to 7.35 (m : 10H); 7.86 (nt : 2H)].
Exanpl e 18 By carrying out the operation according to 25 the procedure for
Exanple 17, but starting with 0.25 g of quinol-8-ylsulfonyl chloride, 0.36
g of N-{1-[bis(4- chlorophenyl)nethyl]azgtidin-3-yl}quinol-8-ylsulfon-
amde is obtained in the formof a mhlte powder [1H NMR 35 spectrum (300

!H$ aﬁEK%SFESZIn ppﬁ) %3@%d@%p§ﬂsu1f%nyl ZhQQQ1éeHﬁag %@)D*%p£6 Gspllt t, J

1H); 7.15 (HEcor&Hh Zo6¥h@dﬁet%oa aeéﬁQlﬁeHZby @Hbanz 64 5°¢ddi J 8 and
7.5 Hz) : 1H); 8.06 (dd, J =8 and 1.5 Hz : 1H); 8.30 (dd, J =8and 1.5
Hz : 1H); 8.40ntddsid, 207.32ard 11%8Hz.: 1H); 9.09 (dd, J = 4 and 1.5 Hz
1H)]. Exanple 19 10 By carrying out the operation according to the
procedur e of EEamppleel?7, but starting with 0.14 cnB8 of phenyl sul f onyl
chlori.de, 0.35 g of N {1-[bis(4-

chIoropheﬁyl)nethyl]az@tﬁdﬂn930¢Iﬁpﬁéﬁ@ﬁ@@hﬁ@ﬁéﬁpdéomyl Ghtaraed in the
formof a white powder [1H NVR spectrum 15 (300 MHz, CDCl3, 6 in ppm
2.75 (broad 8ndy0=2% GmHzOfZT-Ele hxbafeb?%aﬂr? agdedy &TEOomoL) 4,03 (nt

%F%S (ﬁtz? Efmpﬁﬂéfugﬁrggﬁe& ag argog ﬁ£mOH%ﬁFFe’ s Bl frem7.45 to

0.307 g of 1-[bis(4-chlorophenyl)methyllazetidin-3-

ylamine in 10 cm?®

of dichloromethane. After stirring for

10 16 hours at room temperature, the reaction mixture is
washed with 10 cm® of distilled water, dried over
magnesium sulfate, filtered and concentrated to dryness
under reduced pressure (2.7 kPa). The residue obtained
is purified by flash chromatography on silica gel

15 [eluant: dichloromethane/ethyl acetate (100/0 to 95/5
by volume) gradient]. 0.18 g of N-{l-[bis(4-chlorc-
phenyl)methyl]azetidin-3-yl}-4-fluorophenylsulfonamide
is obtained in the form of a white foam [1H NMR spectrum
(300 MHz, CDCls, & in ppm): 2.74 (broad t, J = 7.5 Hz

20 2H); 2.39 (broad t, J = 7.5 Hz : 2H); 3.98 (mt : 1H);
4.20 (s : 1H); 4.79 (d, J = 9 Hz : 1H); from 7.10 to
7.35 (mt : 10H); 7.86 (mt : 2H)].
Example 18

By carrying out the operation according to

25 the procedure for Example 17, but starting with 0.25 g
of quinol-8-ylsulfonyl chloride, 0.36 g of N-{1-[bis(4-
chlorophenyl)methyl]lazetidin-3~-yl}quinol-8-ylsulfon-

amide is obtained in the form of a white powder ['H NMR



20 Exanple 20 By carrying out the operation according to the procedure of
Exanple 17, but starting with 0.21 g of (phenyl nethyl)sulfonyl chloride,
0.27 g of N-{1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}(phenyl- 25

met hyl ) sul fonam de is obtained in the formof a white powder [1H NWVR
spectrum (400 N+t CDC13, 8 in ppn) 2 7§ (split t, J =7 and 2 Hz : 2H)
3.41 (split t, J =7 and 2 Hz : 35 (nmt : 1H); 4.20 (s : 1H); 4.23
(s 36 2H) 4sﬂ@c@ilum~] 309 Mzz @Eﬁ:lg, f&’ Off op® 1 @ A5 gt - I3H)g 1= Exanpl e
21 By carrying out the operation according to 5 the procedure of Exanpl e
17, but starti pdawpt Rz0.:42H9;08.365-(dbfliyoropberylsuhtionyhzchl oniyde in 30
an of di chi oronet hane and mashing the organic phase with tw ce 20 cn8 of
distilled wateps Alrter puni;fidcati as by 1Hfl;ash7chrdmatogr apliy onidil;i ca gel
[eluant: 10 dichi oronet hane/ met hanol (100/0 to 95/5 by volunme) gradient],

0.1 g of N-{I-[bi dfn4-chBdnoepfenyl )methyl F-8 and 4 Hz : 1H); 7.64
azetidin-3-yl}-3, 5- d|f|uoroghenylsulfonanlde is obtained in the formof a
yeIIOM/po@deKdPIHJNﬁRBSééétruﬁ1H@300 eépe$3rids, i d ppﬁ)aﬂd2¢7? (split t,
J =7 and 2 15 Hz : plit =7 and 2 Hz 01 (nt

1H); 4.21 (sfz tHFY) i §03@d agh 2Bg1' arli‘H)1 S7h@2: A §- 2ibs Gaand 5. 5 i
1 f 7.20_.to 7 7.3
3, 5H)D|fl Lgpophén% g&fif gmﬁ rll%m olri?{dé %39 gldd Sy and 1.5 w2

Example 19

10 By carrying out the operation according to
the procedure of Example 17, but starting with 0.14 cm?®
of phenylsulfonyl chloride, 0.35 g of N-{1l-[bis{4-
chlorophenyl)methyllazetidin-3-yl}phenylsulfonamide is
obtained in the form of a white powder ['H NMR spectrum

15 (300 MHz, CDCls, & in ppm): 2.75 (broad t, J = 7.5 Hz
2H); 3.40 (broad t, J = 7.5 Hz : 2H); 4.03 {mt : 1H);
4.22 (s : 1H); 4.79 (d, J = 10 Hz : 1H); 7.3%L (s : 8H);
from 7.45 to 7.65 (mt : 3H); 7.87 (broad d, J = 7.5 Hz

2H)].
20 Example 20
By carrying out the operation according to

the procedure of Example 17, but starting with 0.21 g
of (phenylmethyl)sulfonyl chloride, 0.27 g of
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl} (phenyl-

25 methyl)sulfonamide is obtained in the form of a white
powder ['H NMR spectrum (400 MHz, CDCls, & in ppm): 2.76
(split t, J = 7 and 2 Hz : 2H); 3.41 (split t, J =7

and 2 Hz : 2H); 3.85 (mt : 1H); 4.20 (s : 1H); 4.23 (s



20 prepared according to the nethod described in Patent FR 9615887.
Exanpl e 22 By carrying out the operation according to the procedure of
Exanpl e 21, but starting with 0.21 g 25 of pyrid-2-ylsulfonyl chloride and
0.17 cnB of triethylam ne and washi ng the organic phase with twce 30 cnB
of distilled water. After purification Q? flash chromatography on silica
gel [eluant: 37 dichioronet hane/ met hanol (100/0 to 98/ 2 by vol une)

gradient], 0.3 gyof W {&-[hisG4=cbl grophepyl) metAyhlos to 7.45 (mz :
azetidin-3-yi}pyrid-2-sulfonanmide is obtained in the formof a white
powder [1H NWRyspectrum (300 MHz, CDC13, 5 Sin ppm: 2.78 (split t, J =7
and 2 Hz : 2H); 3.35 (split t, J =7 and 2 Hz : 2H); 4.12 (m : 1H); 4.20
(s: 1H); 5.38xéslpid 219 Hz : 1H); from7.15 to 7.35 (m : 8H); 7.47 (ddd,
J=7.5and 5and 1 Hz : 1H); 7.90 (split t, J =7.5 and 2 Hz; 1H); 7.98
(broad d, 10 J = 7.5 HBy: cakHyyi8g66utbkbadoderdt+of pecordHpp. to
Pyrid-2-yl sul fonyl chloride may be prepared according to the method
descri bed5byt@er eyocedyreepfgExampleQld, btHEnPLaIbdBDY, wiap2Y - 4389- 93.
Exanple 23 15 0.104 cnB of pyrrolidine is added, at room tenperature, to
0.24 g of N Pf-PbrsPafénrsPBpRENYFyLfonyl chloride in 30 cm” o=

met hyl ] azeti di 5-di fluorophenyl )sul fonam de. _in sokﬁtion in 6 cnB

of i nethyl  SaFPoRtabeSRARERERC: HESTH At GPE PSSRBAECR™PSF 18thours af 90G
The reaCtlontwice 20 cm® of distilled water. After purification by
flash chromatography on silica gel [eluant:

10 dichloromethane/methanol (100/0 to 95/5 by volume)
gradient], 0.1 g of N-{l-[bis({4-chlorophenyl)methyl]-
azetidin-3-yl}-3,5-difluorophenylsulfonamide is
obtained in the form of a yeliow powder ['H NMR spectrum
(300 MHz, CDCls, & in ppm): 2.77 (split t, J = 7 and 2

15 Hz : 2H); 3.41 (split t, J =7 and 2 Hz : 2H); 4.01 (mt

1K); 4.21 (s : 1H); 4.90 (d, J = 9 Hz : 1H),; 7.02
(tt, J = 8.5 and 2.5 Hz : 1H); from 7.20 to 7.35 (mt
8H); 7.38 (mt : 2H)].

3,5-Difluorophenylsulfonyl chloride may be

20 prepared according to the method described in Patent

FR 9615887.
Example 22

By carrying out the operation according to
the procedure of Example 21, but starting with 0.21 g

25 of pyrid-2-ylsulfonyl chloride and 0.17 cm® of
triethylamine and washing the organic phase with twice

30 cm® of distilled water. After purification by flash

chromatography on silica gel [eluant:



20 m xture is diluted wth 30 cnB of dichloronmethane and washed with three
times 30 cnB of distilled water. The organic phased is dried over
magnesi um sul fate, filtered and concentrated to dryness under reduced
pressure (2.7 kPa). The residue is purified by flash 25 chromat ography on
silica gel, eluting with dichloronethagg. 50 ng of

N-{1-[ bi s(4-chl orophenyl)- nethyl]azetidin-3-yl}-(3-fluoro-5-pyrrolidin-I-

yl phenyl ) sulit i S, ihn i ot bar , 8cWhi t e powder
["H NWR spec??gﬁggggge%E%P% i tgg&?ﬁhQQQSZPt?§n9g(@;g§eaogfgﬁs of CD3COCD

d4, 6 in ppmyrad2ef4, 0N o 4 n-fnome3s2Q -8 13 -3 hemt, 1) reldhy13-60 (t, J =
85 H : 2H; 4.14 (nt : 1ﬁ); 4.57 (s : 1H; 6.31 5 (broad d, J = 11.5 Hz :
1H); 6.70 (bpeadidind3=y8)pyia -2 fondidlr aadostaibby; ifr @eme7. 20 to
7.35 (nmt : 8H)]. Exanple 24 A solution of 0.26 g of N-{1-[bis(4-chloro- 10
phenyl ) net hy fpamebifdian wB-ytle} péwidewror[0pheni| spéonami d800i MHS, caBCbf,
tetrahydrofuran is added, at room tenperature under an argon atnosphere, to
a suspensibond &h pPomb:ing-df 869ed6dtunm’hydri dedi A @ ¢nBHof 2.35
tetrahydrofuran. After stirring for 1 hour at around 15 20C, 60 m®B of
i odonet hane de®laddéd and thémdaft 87 ‘st ri g forMan ‘addi'ti dndl® 16 hours,
the suspension is supplemented wth 30 cgg of _ethyl etate d 20 cnB of
distilled wat'ér. 1Hhé orgdnild piase % §Zdri )ongoWagngéiGﬁléu% ate,
filtered and concentrated to dIyNeSS_ 5 5 and 5 and 1 Hz : 1H);
7.90 (split t, J = 7.5 and 2 Hz; 1lH); 7.98 (broad d,
10 J = 7.5 Hz : 1H); 8.65 (broad d, J =5 Hz : 1H)].
Pyrid-2-ylsulfonyl chloride may be prepared
according to the method described by Corey, E.J.
et al., J. Org. Chem. (1989), 54(2), 389-93.
Example 23
15 0.104 cm’® of pyrrolidine is added, at room
temperature, to 0.24 g of N-{l-[bis(4-chlorophenyl)-
methyl]lazetidin-3-yl}-(3,5-difluorophenyl)sulfonamide
in solution in 6 cm® of dimethyl sulfoxide and then the
mixture is heated for 18 hours at 90°C. The reaction
20 mixture is diluted with 30 cm’ of dichloromethane and
washed with three times 30 cm’ of distilled water. The
organic phased is dried over magnesium sulfate,
filtered and concentrated to dryness under reduced
pressure (2.7 kPa). The residue is purified by flash
25 chromatography on silica gel, eluting with
dichloromethane. 50 mg of N-{l-[bis(4-chlorophenyl) -
methyllazetidin-3-yl}-(3-fluoro-5-pyrrolidin-1-

ylphenyl)sulfonamide are thus obtained in the form of a



20 under reduced pressure (2.7 kPa). The residue is purified by flash
chromat ography on silica gel [eluant: cycl ohexane/ ethyl acetate (90/10 by
volune)]. 19 ng of N-{1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-N
met hyl - 4-f | uor ophenyl sul f onam de are thus obtained in 25 the formof a
whi te powder [1H NMR spectrum (300 MHz, 3gCDCL13, 6 in ppm : 2.69 (s : 3H)
3.02 (split t, J =7 and 2 Hz : 2H); 335(spI|tt J=7and 2 Hz : 2H);
39391 (M yuhill) bohad? (S’ ik iobéomn. 1508 aufly BEchor, 10K 7. 75 (dd J
9 and 5 Hz f) Exanpl e 25 By carryi ng out t he operation accordl ng to
5 the pr oceduaemfloExalfplaefM dbdbssbdr tDpgoedt &4 0. 2519 @dm) : 2.04
N-{I| -[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl }- qui nol -8-yl sul fonam de and
18 ng of 80%sadi:udihydifirde. 3.0t €o PuBbf i(mat i:ohHby Bl.&6h (chr dnat ogr aphy on
silica gel [eluant: cycl ohexane/ethyl acetate (80/20 by 10 volunme)], 70 ny
of N-{1-[bi sf45chkoroghHenyHK).14 (mt : 1H); 4.57 (s : 1H); 6.31
nmet hyl ] azeti di n-3-yl } - N-net hyl qui nol - 8-yl sul fonam de are obtained [1H NWVR
spect rum @SOObIVH?d @DCH:S éll R H;§pr’r) 1Hf)r>oﬁ1 §000btr6a§ # {nf : 2H); 3.05 (s
- 3H); 3.35 m:ZH)} g 493rrt Héfrom715t015735
(mt : 8H): 7858 fdd; FH: 8657 ndbéoﬁﬁi s 1H)1H 7, é?om( d203t2 g-3Rd 8.5 Hz :
1H);803(dg .B%?and 1.5 H : 1H); 8.22 (dd, J = 8.5 and 1.5 Hz :
1E); 8.48 H‘tJ gland 1.5 Hz : 1H); 8.98 (dd, J = 4 and 1.5 Hz 1H)].

20 Exanple 2Exam.ple 24

A solution of 0.26 g of N-{l-[bis(4-chlioro-
10 phenyl)methyllazetidin-3-yl}-4-fluorophenylsulfonamide
in 5 cm® of tetrahydrofuran is added, at room
temperature under an argon atmosphere, to a suspension
of 20.5 mg of 80% sodium hydride in 10 cm® of
tetrahydrofuran. After stirring for 1 hour at around
15 20°C, 60 mm® of iodomethane are added and then after
stirring for an additional 16 hours, the suspension is
supplemented with 30 cm® of ethyl acetate and 20 cm® of
distilled water. The organic phase is dried over
magnesium sulfate, filtered and concentrated to dryness
20 under reduced pressure (2.7 kPa). The residue 1is
purified by flash chromatography on silica gel [eluant:
cyclohexane/ethyl acetate (90/10 by volume)]. 19 mg of
N-{1-[bis(4-chlorophenyl)methyllazetidin-3-yl}-N-
methyl-4-fluorophenylsulfonamide are thus obtained in
25 the form of a white powder ['H NMR spectrum (300 MHz,
CDCl;, & in ppm): 2.69 (s : 3H); 3.02 (split t, J =7

and 2 Hz : 2H); 3.35 (split t, J = 7 and 2 Hz : 2H);



By carrying out the operation according to the procedure of Exanple 24,

but starting with 0.21 g of

N-{1-[ bi s(4-chl orophenyl ) et hyl ] azetidi n-3-yl}- phenyl sul fonam de, 17 ng of
80% sodi um hydride and 25 introduci ng i odonmethane in two portions at an
interval of 3 hours. 80 ng of N-{1-[big{4-chlorophenyl)-

net hyl ] azeti di n-3-yl } - N-nethylphenylsul onam de are thus obtained in the
formof a le_‘; gl Jraver %H MNB74QS Sp@ﬁSrU@‘EE?AOQ Mez  CBCL3, (B-in ppm)
2.70 (s : 0 (broad t, J ; 3.37 (broad r, J =7.5 Hz
2H); 3.94 (nmgn)lHy; 74. agd(sJ —lbbanargnHZ 202H@ ? 35 (nt : 8FD from7.45
to 7.65 (m 3FD; 7.74 (broad d, 5J =8 Hz : 2H) ] . Exanple 27 By
carryi ng out ekhmp@epersti on according to the procedure of Exanple 26, but
starting with 0.17 g of N {1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl} 10
(phenyl net hyl ) sul f onanBge cat4 yiggobu80¥hsodpamehydni decoandnmaicnt ai ni ng
stirred for 48 hours at 20C. After purification by flash chronmatography on
silica geb Fébuampcedhéﬁl@ﬁoﬁﬁﬁﬁ@ﬁéléﬂhybuécéﬁaﬁéiOQSWEtbyGvéﬁuqe)] 120
nmg of N-{1-[bis(4-chl orophen
nethyl]azetléﬁnNBiQrﬁbﬂﬁﬁérﬁ§ﬂ€69€ﬁ§PﬁétWﬁFPgélFéﬁéﬁﬁéé 3avélobt ai ned in

the_forn1of auﬁhl e fo m EEHNMR sp%ctr n1&$ CEC%3 n an) » 2.81
(s : 3H) 2.88ulpgprifydsujfongmids sng, 15 5 96 ESprHit py ] and 2
He @ 2H); er%Eérlgunglca%lg by %H%sh c%nbmatggra%gyt8n7 ngnt  13H].

gel [eluant: cyclohexane/ethyl acetate (80/20 by

10 wvolume)l}, 70 mg of N-{l-[bis(4-chlorcphenyl) -

methyllazetidin-3-yl}-N-methylgquinol-8-ylsulfonamide

are obtained ['H NMR spectrum (300 MHz, CDCls, & in

ppm): from 3.00 to 3.10 (mt : 2H); 3.05 (s : 3H); 3.35

(mt : 2H); 4.27 (s : 1H); 4.93 (mt : 1H); from 7.15 to

15 7.35 (mt : 8H); 7.50 (dd, J = 8.5 and 4 Hz : 1H); 7.62

(dd, J 8 and 8.5 Hz : 1H); 8.03 (dd, J = 8.5 and
1.5 Hz : 1H); 8.22 (dd, J = 8.5 and 1.5 Hz : 1E)}; 8.48

(dd, J

8 and 1.5 Hz : 1H); 8.98 (dd, J = 4 and 1.5 Hz
1H)].
20 Example 26
By carrying out the operation according to

the procedure of Example 24, but starting with 0.21 ¢
of N-{l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-
phenylsulfonamide, 17 mg of 80% sodium hydride and

25 introducing iodomethane in two portions at an interval
of 3 hours. 80 mg of N-{l-[bis(4-chlorophenyl) -
methyl]azetidin-3-yl}-N-methylphenylsulfonamide are

thus obtained in the form of a white lacquer [1H NMR



Exanple 28 A solution of 0.307 g of 1-[bis(4-chloro-

phenyl ) met hyl Jazetidin-3-ylam ne is added dropwi se, at roomtenperature,
to a solution of 0.412 g of 25 1, 3-benzenedi sul fonic acid dichloride and
0.165 cnB of triethylamne in 10 cnB of acetonitrile. After stirring for
3 hours at roomtenperature, 0.28 cnB of,a 20% solution of ammnia is
added and the reaction mxture 41 1is Ie?t at roomtenperature. After 18

hours, the gpxtuken §3bbl eredcand, cqpqu%ﬁgﬁed 4 0y ¢lr yhesssundes o4 educed
pressure (2.7 kPa). After chronatography on silica gel colunn (particle

size 0. 06-0. 20008m thelyght 75535zcm 2diyanmst, er Zbgghd el utsi ngyyuRder, an argon
pressure of 0.9 bar with dichloronethane and then a m xture of

di chl or onet hane; +31%memkhanoll Hand 4t.hen (&8 ni XHUrefebm di.cbl apomethane + 2%
met hanol by volunme and collecting 30-cnB fractions, fractions 23 to 34 are
conbi ned and (0@ coAdéent fabed7t.dSdtpnés$Suriaer :r 8duced . pressuped(d,7 kPa) to
give 90 ng of N-{l-[bis(4-ch|oropheny|)-

net hyl ] azeti di A- 8- ¥k} 23<8ulf.anoyl phenyl sul fonarmide in the formof a white
solid [1H NMR spectrum (300 MHz, CDC13, 8 in ppm : 2.78 (broad t, J =7
Hz : 2H) ; 3Exs™pde(Bload t, J:7Hz: 2H); 4.01 (mt : 1H); 4.24 (s :

1H); 5.27 (unresolved conplex : gl gunresolved conplex : 1H); from
7.15 to 7.35 (nt : 8H)! Y7C6‘$‘réfﬁ“930“ §0gy opefpfFiog. 6406’5%&8 8°J = 8 Hz :

1H: 8.12 (bgggdpgbcgduré H% Ex%Hkie 2%9 gbroa a%*lﬁ HLLth %Q %X%nple 29

of N-{l-{bis(4-chlorophenyl)methyl]azetidin-3-yl}-

10 (phenylmethyl)sulfonamide, 14 mg of 80% sodium hydride
and maintaining stirred for 48 hours at 20°C. After
purification by flash chromatography on silica gel
feluant: dichloromethane/ethyl acetate (95/5 by
volume) ], 120 mg of N-{l1-[bis(4-chlorophenyl) -

15 methyllazetidin-3-yl}-N-methyl (phenylmethyl)sulfonamide
are obtained in the form of a white foam [1H NMR
spectrum (300 MHz, CDCl;, & in ppm): 2.81 (s : 3H); 2.88
(split t, J = 7 and 2 Hz : 2H); 3.16 (split t, J = 7
and 2 Hz : 2H); from 4.10 to 4.25 (mt : 4H); from 7.290

20 to 7.40 (mt : 13H)].

Example 28

A solution of 0.307 g of 1-[bis(4-chloro-
phenyl)methyl]azetidin-3-ylamine is added dropwise, at
room temperature, to a solution of 0.412 g of

25 1,3-benzenedisulfonic acid dichloride and 0.165 cm® of

triethylamine in 10 cm?®

of acetonitrile. After stirring
for 3 hours at room temperature, 0.28 cm® of a 20%

solution of ammonia is added and the reaction mixture



0.031 cnB of diisopropylcarbodiimde, a solution of 30 ng of

1-[ bi s(4-chl orophenyl)- nethyl]azetidin-3-ylamne in 0.5 cnB of anhydrous
di chl oronet hane, and 3 cnB8 of anhydrous di chi oronmet hane 25 are added to a
solution of 80.1 ng of benzenesul fonyl acetic acid, 27 ng of

hydr oxybenzotri azole in solution in 0.5,n8 of dinethylformanm de under an

i nert argon atnosphere, at a 42 tenperature in the region of 23C. After 17

hours at a tenperat ure dddnt henReien f. 23Ce t NG heRGli ony xture is
| oaded onto a 3-cnB SPE cartridge containing 1 g of SCX phase

precondi ti oned xwidrle MRt FanaleroAf held Washkicn@ X3 twid k of Wr6e B sCBcefr met hanol
and then 4 cnB of 0.1 N ammoni acal nethanol, the expected product is
eluted withrédor®doforksNuarnurRi.acalPanet hanelr. chhenfaractiaphy @ont=ai ni ng t he
expected product is evaporated under an air streamat a tenperature in the
regi on of 45@ién@al@eﬂh@wl@mhedp@mdeﬂlﬁeda@edOp@és§uﬁ@0(mmnbaeﬁgam a
tenperature in the region of 40C. 2-Benzenesul fonyl -

{1- [b|s(45chﬁér§ﬁheﬁyﬁﬁﬁéﬁﬁyﬁ]&févl@ﬂNiBHWIP@@§ﬁa@Wd@rgb§ eires sobcai ned in
the formof a mhlte SO|Id h&H NMR spectrum (500 MHz, CDC13, 6 in ppm

2.96 (mt : 2RfF © rSTlF dic?ﬁfrq@eé@a0§ argi e’ g4 migkEsolofed conplex

"l 79 ngeta el om0 oo
8 Hz : 2H)]. dgé%qgk%m%Qh%%eOWO%% %@%h%%oql5§0@%%%%!c% %Odlhqb%%inc
30-cm® fractions, fractions 23 to 34 are combined and
10 concentrated to dryness under reduced pressure
(2.7 kPa) to give 90 mg of N-{l-[bis(4-chlorophenyl)-
methyl]azetidin-3-yl}-3-sulfamoylphenylsulfonamide in
the form of a white solid ['H NMR spectrum (300 MHz,
CDCl;3, & in ppm): 2.78 (brocad t, J = 7 Hz : 2H); 3.35
15 (broad t, J =7 Hz : 2H); 4.01 (mt : 1H); 4.24 (s
1H); 5.27 (unresolved complex : 2H); 5.61 (unresclved
complex : 1H); from 7.15 to 7.35 (mt : 8H); 7.67 (t, J
= 8 Hz : 1H); 8.04 (broad d, J = 8 Hz : 1H); 8.12
(broad d, J = 8 Hz : 1H); 8.49 (broad s : 1lH}].
20 Example 29
0.031 cm’ of diisopropylcarbodiimide, a
solution of 30 mg of l-[bis(4-chlorophenyl)-
methyl]azetidin-3-ylamine in 0.5 cm® of anhydrous
dichloromethane, and 3 cm® of anhydrous dichloromethane
25 are added to a solution of 80.1 mg of
benzenesulfonylacetic acid, 27 mg of
hydroxybenzotriazole in solution in 0.5 cm® of

dimethylformamide under an inert argon atmosphere, at a




solution of 30 ng of 1-[bis(4-chlorophenyl)- nethyl]azetidin-3-ylamne in
0.5 cnB of anhydrous dichl oronethane, and 3 cnB8 of anhydrous

di chl oronet hane are added to a solution of 85.7 ng of 25

t ol uenesul fonyl acetic acid, 27 ng of hydroxybenzotriazole in solution in
0.5 cnB of dlnethylfornanlde under an |%ert argon at nosphere, at a
ténperature in the region of 23C. After I7 hours at a 43 tenperature in the

region of 23QCndhe dheaction i xdyien ik laaded gt qﬂ%%"% SBE cartridge
containing | g of SCX phase preconditioned with nethanol fter washi ng

with tw ce 5cemdefathihanolcranddfien 4088 e, Qnk Ne5 RN iacal, et hanol |
the expected product is eluted with 4 cnB of 1 N ammoni acal nethanol. The
fraction contsailniangd he:texpect-eth’pepductrisiayapovatedniinger ano<air
streamat a tenperature in the region of 450C and then dried under reduced
pressure (1 B6&r phatsea pI@ dcerpdriatngde wirtht ire thegiodn 6ff t4Q0@a siflg- [ bi s( 4-
chl orophenyl ) met hyl | - azeti din-3-yl)-2-(tol uene-4- sul fonyl)acetanm de is
obt ai ned i°n Mhébféwﬁﬂ@f5aQVeIPémmeréqgéraﬂﬁhmﬁﬁspéctmun115®01NFE CDC13, 6

in ppm 2.85 (t, J =7 Hz 2H); 3.07 (s 3H); 3.48 (t-, i 15 Hz : 2H); 4.24
(s 1H): 4. 49a(n|rﬁon:|l_.ﬁ)cal7mfgh(a[§1rod-ad tdhe Peegtag ProQctf AsmeA26% 0 7. 40 (mt
: 8H); 8.40 lkqg Ie 31 'S

W1t cm N ammonlacal methanol. The fraction

containing the expected product is evaporated under an
alr stream at a temperature in the region of 45°C and

10 then dried under reduced pressure (1 mbar) at a
temperature in the region of 40°C. 2-Benzenesulfonyl-N-
{1-[bis(4-chlorophenyl)methyl]lazetidin-3-yllacetamide
is thus obtained in the form of a white solid ['H NMR
spectrum (500 MHz, CDCl;, 8 in ppm): 2.96 (mt : 2H);

15 3.51 (mt : 2H); 4.00 (s : 2H); 4.34 (unresolved complex

1H); 4.48 (mt : 1H); 7.10 (unresolved complex : 1H);

from 7.20 to 7.45 (mt : 8H); 7.57 (t, J = 8 Hz : 2H);
7.70 (¢, J =8 Hz : 1H); 7.90 {(d, J = 8 Hz : 2H)].
Example 30

290 0.031 cm® of diisopropylcarbodiimide, a
solution of 30 mg of 1-[bis(4-chlorophenyl) -

3

methyl]azetidin-3-ylamine in 0.5 cm” of anhydrous

dichloromethane, and 3 cm®

of anhydrous dichloromethane
are added to a solution of 85.7 mg of

25 toluenesulfonylacetic acid, 27 mg of
hydroxybenzotriazole in solution in 0.5 cm® of

dimethylformamide under an inert argon atmosphere, at a

temperature in the region of 23°C. After 17 hours at a



By carrying out the operation according to 20 the procedure of Exanple 30,
starting with 85.7 ng of 3-chloro-4-nethylsul fonythiophene-2-carboxylic
acid, 27 ng of hydroxybenzotriazole in solutionin 0.5 cm of _

di met hy1f or mam de, 0.031 cm 3 of diisopropyl carbodiimde, a solution of 30
ng of 1-[bis(4-chlorophenyl)nethyll 25 getidin-S-yIanlne in 0.5 cm 3 of
anhydrous dichl oronet hane, and 3 cnB of~anhydrous dichl oronet hane,

-chl or o- 4- t bi -2 car boxy) - o
Ei-gis?z?chlg?@%%%%;k%%@%h{?hggggggpﬁ-?Eypﬁgéfdéhfsrfi;é?gpaﬁﬁéﬁqun;hg
- 3s :

;?LZ]?L ? gﬁég?m%%g%gu?ﬁﬁ%eggﬁggg c%ﬁ%l%%P%égﬁgéhgggﬁatﬁh?%sgl%eﬂpconplex

2H); 3.98 (sscx2phasé. Bbetunnesobued OBl f¥thadb): 2fded9 ingtH; from
7#%0 to 7.%0 (brg%gsungegolved conpl ex : 1FDF ?ron17.5§etow%g%%ngnt : 10H);

= 8 Hz . 2H)with Exaopl & 32°;0f Hefihndl Bm&arnyh ng oWt Jihe opegfation
according to 10 the procedure of Exanple 30, starting with 96.1 ng of

3- (2- phen¥l eahybenesal f nayhdpodpi ohieceapedted7prbdatt: hy¥deoyybgnzotri azol e
in solutionin 0.5 cnB of dinethylformam de, 0.031 cnB of

di i sopropyl cétbbdfi mhterf ‘a Namtomraadl el . The fraction

1-[ bi s(4-chl orophenyl)methyl] 15 azetidin-3-ylamne in 0.5 cnB of anhydrous
di chl or onet hapetaapENg the etranhgdrpbusddcthisr emepbaaeed under an

alr stream at a temperature in the region of 45°C and
then dried under reduced pressure (1 mbar) at a
10 temperature in the region of 40°C. N-{1l-[bis(4-
chlorophenyl)methyl]-azetidin-3-y1}-2-(toluene-4-
sulfonyl)acetamide is obtained in the form of a vellow
lacquer ['H NMR spectrum (500 MHz, CDCl;, O in ppm):
2.85 (¢, J =7 Hz : 2H); 3.07 (s : 3H); 3.48 (t, J = 7
15 Hz : 2H); 4.24 (s : 1H); 4.49 (mt : 1H); 7.19 (broad d,
J = 6 Hz : 1H); from 7.20 to 7.40 (mt : 8H); 8.40 (s
1H) 1.
Example 31
By carrying out the operation according to
20 the procedure of Example 30, starting with 85.7 mg of
3—chloro—4—methylsulfonythiophene—2—carboxylic acid,
27 mg of hydroxybenzotriazole in solution in 0.5 cm® of
dimethylformamide, 0.031 cm’ of diisopropylcarbodiimide,
a solution of 30 mg of 1-[bis(4-chlorophenyl)methyl]-
25 azetidin-3-ylamine in 0.5 cm’ of anhydrous
dichloromethane, and 3 cm’® of anhydrous dichloromethane,
(3-chloro-4-methylsulfonylthiophene-2-carboxy) -

{1-bis(4-chlorophenyl)methyl]lazetidin-3-yl}amide is



N-{1-[ bi s(4-chl orophenyl ) nmet hyl ] azeti di n-3-yl }-3-(2-

phenyl et hyl enesul f onyl ) propi onanmi de is obtained in the formof a white
foam [ 1H NVR spectrum (500 MHz, CDC13r 8 20 in ppm: 2.64 (t, J =7 Hz :
2H); 2.88 (unresolved conplex : 2H); 3.33 (t, J =7 Hz : 2H); 3.49
(unresol ved conmplex : 2H); 4.29 (unresolyed conplex 1H); 4.48 (nt : 1H);
from5.90 to 6.15 (broad unresolved conplex : 1H): 6.41 (d, J = 12 Hz :

1H); 25 7. 17oﬁQal%eU 12 Hz e bl o&r%”wéla%thazq%%r(qﬂﬁ NGR);  7.41 (nt
3H); 7.64 (m : 2H)]. Exanple 33 45 By carrying out the operation

accor di ng tosphetp.acadwne Mpfz , Exaapke 81linsp@tfi ng. it hs 58. BHp Bf ¢

4- met hyl sul f onyl benzoic acid, 26.4 ng of hydroxybenzotriazole in solution
in 0.5 cnB of(ubrdismatviey fcomparizde, 26L) 0332 send uvafr edicl sepr apyip-1 exar:bodi i m de,
a solution of 30 ng of 1-[bis(4- chlor ophenyl )met hyl ] azetidin-3-ylam ne in
0.5 cnB of &nhydBows dischl @torretdhaide, @S@lcm@ comg@dleydr:odst) ;

di chl or onet hane, N-{l [ bi s(4-chl orophenyl )

met hyl ] azét i di-d-93-J1t} =4 1kBthyirem o G@nia@lodéﬁrs?adoblﬁlé“eﬁé’d\’e@ the f orm of
a white crystals [1H NWR spectrum 300 , CDClB, in pprr) 03 (m
2H) 3. 09 (s FO@H)lEXP, 6£H(br<§§&>mt -FO=tP § 42 (MHy 1@*35 (s 76 (Ep) J 4. 73
(nt : ?%broag}ﬂ =7.5H : 1H; 15 from7.20 to 7.35 (nt :
8H) ; 796(d 2H) 8.03 (d, J =8 Hz : 2H)]. Exanple 34

Example 32
By carrying out the operation according to

10 the procedure of Example 30, starting with 96.1 mg of
3-(2-phenylethylenesulfonyl)propionic acid, 27 mg of
hydroxybenzotriazole in solution in 0.5 cm’ of
dimethylformamide, 0.031 cm® of diisopropylcarbodiimide,
a solution of 30 mg of 1-[bis(4-chlorophenyl)methyl]-

15 azetidin-3-ylamine in 0.5 cm® of anhydrous
dichloromethane, and 3 cm® of anhydrous dichlcromethane,
N-{1l-[bis(4~chlorophenyl)methyl]lazetidin-3-yl}-3-(2-
phenylethylenesulfonyl)propionamide is obtained in the
form of a white foam ['H NMR spectrum (500 MHz, CDCl;, &

20 in ppm): 2.64 (t, J = 7 Hz : 2H); 2.88 (unresolved
complex : 2H); 3.33 (t, J =7 Hz : 2H); 3.49
(unresolved complex : 2H); 4.29 (unresolved complex
1H); 4.48 (mt : 1H); from 5.90 to 6.15 (broad
unresolved complex : 1H); 6.41 (d, J = 12 Hz : 1H);

25 7.17 (d, 3 = 12 Hz : 1H); from 7.20 to 7.35 (mt : 8H);
7.41 (mt : 3H); 7.64 (mt : 2H)].

Example 33



By carrying out the operation according to the procedure of Exanple 31,
starting with 58.5 ng of 20 3-phenyl sul fonyl propionic acid, 26.4 ng of
hydr oxybenzotriazole in solution in 0.5 cnB of dinethylformam de, 0.0302
cnB of diisopropyl- carbodiimde, a solution of 30 ng of 1-[bis(4-

chl orophenyl ) met hyl ] azeti di n-3-ylanm ne iy 0.5 cnB8 of 25 anhydrous

di chl oronet hane, and 3 cnB of anhydrous di chl oronet hane,

N-{1-[bi s(4-chl or opheny) 1Bt NYlJ azet itdicn Ik dnnithanesulf enyl benzam de
is obtained in the forn1of a 'l acquer [1H N spectrum 46 §b VHz, CDC13,

6 in ppm: 2+:8k Proctduled IZ Exadidle 32. 8@t@@&1ngzuhthf@@”B3H@OOEO 3 S5 (nt
 4H); 4.26 (s : 1H); 4.45 (mt : 1H); 6. 22 (broad d, J = 7.5 Hz : 1H);
me1720to4h@ﬁ%mhuhﬁwa&ﬁ%mbmm@t26L4méﬁﬂt 5: 2H); 7.69 (tt, J
=7.5and 1.5 Hz : 1H); 7.93 (broad d, J =7.5Hz : 2H) | . Exanple 35 By
carryi ng out hwldefoaw@realtZlO@ﬁl@cdetedllnﬁg StOdUtth@npll@cé)d@r emdf oExanpl e 31,
starting with 60.2 10 5-net hyl sul fonyl t hi ophene- 2-carboxylic acid,
26.4 nmg of h@dﬂ@%@ﬂg% erEES] e 0-19 398 ¢ oRATi Al DSEPEABY bf

di et hyl f or mam 0. 0302 cnB of diisopropyl- carbodiimnde, a solution of
30 ny of i-[b@ g@dléﬁP6¥bpﬁbﬁ§1}ﬁﬁfﬁ&FTaf@tmﬂlﬁ £31y1(&dsié-in 0.5 cnB of 15
anhydrous dic Ioro and cnB .of, anhydrous di chl or onet hane,

(5- nEthylsulF Fpﬁ' gefhgéﬁﬁ&;}fdln %quamlne in %. cm” of

{1-[bis(4- Ch'%%@%@%%%lklc%qﬂﬁk%.%%5%%0 an%lhan]deoksanhydrous
dichloromethane, N-{l-[bis(4-chlorophenyl)-

10 methyll]azetidin-3-yl}-4-methylsulfonylbenzamide is
obtained in the form of a white crystals [‘H NMR
spectrum (300 MHz, CDCl;, & in ppm): 3.03 (mt : 2H);
3.09 (s : 3H); 3.61 (broad t, J = 7.5 Hz : 2H); 4.35 (s

1H); 4.73 (mt : 1H); 6.55 (broad d, J = 7.5 Hz : 1H);

15 from 7.20 to 7.35 {mt : 8H); 7.96 (d, J = 8 Hz : 2H);
8.03 (d, J = 8 Hz : 2H)].

Example 34
By carrying out the operaticn according to
the procedure of Example 31, starting with 58.5 mg of

20 3-phenylsulfonylpropicnic acid, 26.4 mg of
hydroxybenzotriazole in solution in 0.5 cm’ of
dimethylformamide, 0.0302 cm’ of diisopropyl-
carbodiimide, a solution of 30 mg of 1-[bis(4-

chlorophenyl)methyl]azetidin-3-ylamine in 0.5 cm® of

25 anhydrous dichloromethane, and 3 cm® of anhydrous
dichloromethane, N-{l-[bis(4-chlorophenyl) -

methyl]azetidin-3-yl}-4-methanesulfonylbenzamide is

obtained in the form of a lacquer ('H NMR spectrum



" obtained in the formof white crystals [1H NVWR spectrum (300 WMHz, CDCl13, 6
inppm : 3.03 (nt : 2H); 3.21 (s : 20 3H); 3.57 (dd, J =8 and 7.5 Hz :
2H); 4.34 (s : 1H); 4.67 (nt : 1H); 6.40 (broad d, J = 7.5 Hz : 1H); from
7.20 to 7.35 (nt : 8H); 7.48 (d, J =4 H : 1H; 7.67 (d, J =4 H : 1H ]
. Exanple 36 25 By carrying out the opengtion according to the procedure
of Exanple 31, starting with 71.9 ng of

5- et hyl sul f qrylo- 3mmst 14, venyht phbaphenes 2- cay boxyl 7¢5 agi d, 226;4 g of
hydr oxybenzotri azole in solution in 47 0.5 cnB of dinethylformam de,

0. 0302 cnB of2.sdi i @apr:opH)Garfresi iidde,ta xa@sut(inen 01480 ng2of (s

1-[ bi s(4-chl orophenyl ) nmet hyl Jazetidin.-3-ylamne in 0.5 cnB of anhydrous
di chl or onet hame,; &nd 53 (@mB :0f1H ;arthydr olsrcdicchl ,ordoret’ha@neiz : 1H) ;

(5-met hyl sul f onyl - 3- et hyl -

4-vinyl t hi opteee 2-.¢4r Foxy)-{3b- [ bits-:( 4H0hl or-Gpheyldpd t, = 7.5 Hz

net hyl-] azeti di n- 3- yI anmide is obtained in the formof a Wmte powder [1H
NMR spect fum (@(B’O 6cDEt3, IS pp@nd 447 Hzs 131 72,997 (rocad 2H) ;

314(s:3H) 37§LJ7H(chid J—8and75Hz:2H);4.32(s:1H);4.65
(nt 5d69(d‘d ]lelH), 5.77 (dd, J =12 and 1 Hz : 1H);
6. 30 (broad 7 Hz : 6.96 (dd, J = 18 and 12 Hz : 1H); from
7.20 to 7.35%‘#"&1—3]3‘% 15 Exanpl e 37 By carrying out the operation

accordlng to By carrying out the operation according to

the procedure of Example 31, starting with 60.2 mg of

10 5-methylsulfonylthiophene-2-carboxylic acid, 26.4 mg cf
hydroxybenzotriazole in solution in 0.5 cm® of
dimethylformamide, 0.0302 cm® of diiscpropyl-
carbodiimide, a solution of 30 mg of i-[bis(4-
chlorophenyl)methyl]lazetidin-3-ylamine in 0.5 cm® of

15 anhydrous dichloromethane, and 3 cm’ of anhydrous
dichloromethane, (5-methylsulfonylthiophene-2-carboxy)-
{1-[bis(4-chlorophenyl)methyllazetidin-3-yl}amide is
obtained in the form of white crystals [*H NMR spectrum
(300 MHz, CDCls, 6 in ppm): 3.03 (mt : 2H); 3.21 (s

20 3H); 3.57 (dd, J = 8 and 7.5 Hz : 2H); 4.34 (s : 1H);
4.67 {(mt : 1H); ©6.40 (brcad d, J = 7.5 Hz : 1H); from
7.20 to 7.35 (mt : 8H); 7.48 (d, J = 4 Hz : 1H); 7.67
(d, J = 4 Hz : 1H)].
Example 36

25 By carrying out the operation according to
the procedure of Example 31, starting with 71.9 mg of
5-methylsulfonyl-3-methyl-4-vinylthiophene-2-carboxylic

acid, 26.4 mg of hydroxybenzotriazole in solution in



t he procedure of Exanple 31, starting with 62.6 ng of

3- net hyl sul f onyl nmet hyl benzoi ¢ acid, 26.4 ng of hydroxybenzotriazole in
solution in 0.5 cnB of 20 dinethylfornmam de, 0.0302 cnB of diisopropyl-
carbodiimde, a solution of 30 ng of 1-[bis(4-

chl orophenyl ) met hyl ] azeti di n-3-ylam ne i,p 0.5 cnB of anhydrous

di chl oronet hane, and 3 cnB of anhydrous di chl or onet hane,

(5- net hyl sul $08Y L.73- Bt B¥he by 2Pormamide, 0.0302 cm® of o )
V|nyIth|ophene-2-carboxy){1-[%ls(4-ch|oropheny|) met hyl ] azeti di n- 3-yl } am de

i s obtained unitherbermcaknomiite degedl es1LtHoNMBrspectkums( 300 Mz, (CD3);
SO d6 with addition of CDC13, 6 in ppm : 2.84 (s : 3H ; 3.02 48 (broad
t, J =7 Hz 1-2H)is (3-481Crophenyl )Hathy2ihze4i138n-Bsyladldhe 4n53 (nt : 1H);
7.21 (d, J =8 Hz : 4H); 7.34 (d, J =8 Hz : 4H); 7.40 (t, J =7.5 Hz :
1H); 7.53 (bréadmd, o anfy8rés:diehioFosdtiibneadadd 3 em7.& Hz 5 1H);
7.89 (broad s : 1H); 8.54 (d, J =7 Hz : 1H]. Exanple 38
(RS) - N-{ 15[ ( arbhBergphdayhleyrmgithagey| (S-methylsulfonyl-3-methyl-
nethyl]azetidin13-£I%13,5-difluorobenzenesulfonanide may be obtained in
the fol | owi n§ NRRNSERIOPAETG 6 CREPpsYaddirumicarBoraterardeaylig of
pot assi um i odi d re added to m xture of 0.3 g of (RS)-3-[brono-
(4 oh or ophelSTT#al FYFLRy Erarae INFar 6By o 85 AudS0 28 §heoform OF 2
N-azetidin-3;yl+3, Rdifluongbgnzenesu am dr loride in 20 cnB of
acetonitriley éﬁ% ?ﬁenefhg %5 ﬁ%xt§§e£%gﬂhg%€§dM€%de§6?éTI&&lfbr 4 hours.
After coolipg.to 3 YoMREratukg in Whe §egi.0ppof 30y the, 54,
10 3.57 (dd, J = 8 and 7.5 Hz : 2H); 4.32 (s : 1Hd); 4.65
(mt : 1H); 5.6% (dd, J = 18 and 1 Hz : 1H); 5.77 (dd, J
= 12 and 1 Hz : 1H); 6.30 (broad d, J = 7.5 Hz : 1H);
6.96 (dd, J = 18 and 12 Hz : 1H); from 7.20 to 7.35
(mt : 8H)1].
15 Example 37
By carrying out the operation according %o
the procedure of Example 31, starting with 62.6 mg of
3-methylsulfonylmethylbenzoic acid, 26.4 mg of
hydroxybenzotriazole in solution in 0.5 cm® of
20 dimethylformamide, 0.0302 cm® of diisopropyl-
carbodiimide, a solution of 30 mg of 1-[bis(4-
chlorophenyl)methyljazetidin-3-ylamine in 0.5 cm® of
anhydrous dichloromethane, and 3 cm® of anhydrous
dichloromethane, (5-methylsulfonyl-3-methyl-4-
25 wvinylthiophene-2-carboxy) {1-{bis(4-chlorophenyl) -
methyl]azetidin-3-yl}lamide is obtained in the form of

white needles ['H NMR spectrum (300 MHz, (CDs3):SO dé

with addition of CDCls, & in ppm): 2.84 (s : 3H); 3.02



insoluble matter is removed by filtration and then the mxture is _
concentrated to dryness under reduced pressure. The residue obtained is
taken up in 100 cnB of 20 ethyl acetate. The organic phase is washed with
twice 50 cnB of water, dried over magnesiumsulfate in the presence of
ani mal charcoal, filtered on Celite, an then concentrated to dryness
under reduced pressure. 230 ng of an orgnge-colored solid are obtained,

which 25 sol i@ bgadicssgl veq iy a oygl.ohexagne-ethyl_ acefate . m xture (50-50
by vol une niQtﬁre) and puringd by¥ﬁdhronat§gﬂag%y undér pg sUﬁ%zg% a

cartridge of (30.93@f ; aibzcamy t.h1the samm gluent _mgxtur e, 4\M)t;h7q3f4l ow rate
49 of 6 cnB/mnute. Fractions 22 to 56 are conbi ned and concentrated to

dryness underdredueed pezessung.; ¥0Qongce,ofy = 7.5 uz : 1H); 7.53

(RS)-N-{1-[ (4-chl orophenyl ) pyridin-3-yl - _ _ _
met hyl ] azet i dbmeddyh} - 3, 5- di. 6l Har eberzengsglaf qrayade & ar e thus ygbt.ai ned in
the formof a pale yellow foam nelting at 70C [ 1H NWMR spectrum (300 MHz,
CDC13, S Pn 1Ppm) 7.2981bfwhd: s2k) 1H3,;48 .64t (d,2H) = 4. &3 (rtim) 11H); 4.29 (s
: 1H); 5.43 (d, J =9 Hz : 1H); 7.01 (tt, J =9 and 2.5 Hz : 1H); 7.22
(dd, J = 8 aH¥ampile 381H); 7.28 10 (nt : 4H); 7.36 (nt : 2H); 7.62 (broad
d J =8 H : 1H); 8.48 de, J=5and 1 H @ 1H; 8.59 (d, J =1 H

1H)]. (RS)-S-[bronD-(4iBﬁION0éﬁeﬁ§ﬁ)ﬁb&hgppgynvéonwr}gsnothﬂﬁed_|n th?'
follow ng manner: 3.5 cnB of _a 48% 15 hydrobrom c acid solution in acetic
aci d andgl cW@tEYI?QE@Fgglﬁféﬁyaé“éré“QaééH°F8bfP5egeéﬂlﬁﬂnémndeophenyI)-

may be obtained in the following manner: 0.46 g of
10 potassium carbonate and 41 mg of potassium iodide are
added to a mixture of 0.3 g of (RS)-3-[bromo-
(d-chlorophenyl)methyl]lpyridine hydrobromide and 0.28 g
of N-azetidin-3-y1-3,5-difluorobenzenesul fonamide
hydrochloride in 20 cm® of acetonitrile, and then the
15 mixture is heated under reflux for 4 hours. After
cooling to a temperature in the region of 20°C, the
insoluble matter is removed by filtration and then the
mixture is concentrated to dryness under reduced
pressure. The residue obtained is taken up in 100 cm® of
20 ethyl acetate. The organic phase is washed with twice
50 cm® of water, dried over magnesium sulfate in the
bresence of animal charcoal, filtered on Celite, and
then concentrated to dryness under reduced pressure.
230 mg of an orange-colored solid are obtained, which
25 solid is dissolved in a cyclohexane-ethyl acetate
mixture (50-50 by volume mixture) and purified by
chromatography under pressure on a cartridge of 10 g of

silica with the same eluent mixture, with a flow rate



pyri di n-3-yl met hanol . The anber-col ored m xture thus obtained is heated
under reflux for 4 hours and then cooled to 20 C, and concentrated to
dryness at 40C 20 under 2.7 kPa, giving 1.53 g of (RS)-3-[brono-(4-

chl orophenyl ) net hyl ] pyridine (Rf = 75/90, 254 nm silica plates, reference
1. 05719, Merck KGaA, 64271 Darnstadt, rmany) .

N-azeti di n-3-yl -3, 5-di fl uorobenzene- 257sul fonam de hydrochl ori de nay be

di b i ! 0 d nat | uti
O DG of K. bon RIS TOEREG: e 008 SECE UCKSRBIRLAT el 2orii o
in a mxturecehci@ceaBeafl £30ar$PREEN LA M%%ggwgs%u%@.d 1<o§>6° by

weight), 1.7 cnB of acetic acid and 500 cnB of hanol is hy roé%nated

in the presesge (8f)4n2%19 [Qf4-@ﬁllba@b%@hwg@%i@qnaa- arbon (20% by wei ght
of catalyst) under 1.7 bar of 5 hydrogen for about 20 hours. The catal yst

is renoved byethilllaaktonian3layhed3ob-GelfierapdnzRerstihekizlkiikate is
concentrated to dryness under reduced pressure. The residue obtained is
beaten w 6h 498 ch8sobbdiaisefr apylkheettbem bér aabat e1hewr Foamlm a
tenperature in the region 10 of 20C. The suspension is filtered, and the
solid residueliénggabn7heat éMH itk dH6ccn@nof3ab exhy| ebbey, & ina
tenperature in the region of 20C. After filtration, the paste obtained is
dri ed under PEEbeea-ﬁgeé@Ere at)a 3t éapdémat ur @8H)n #he3rdgiton @f)40C. 5.52 ¢
of 15 N-azetidin-3-yl-3,5-difluorgobenzenesul fonam de hydrochloride are

3
thus obtai nef-#8 €Be foHhoP-43whited = 9 Hz : 1H); 7.01 (tt, J = 9
and 2.5 Hz : 1H); 7.22 (dd, J = 8 and 5 Hz : 1H); 7.28

10 (mt : 4H); 7.36 (mt : 2H); 7.62 (broad d, J = 8 Hz
1H); 8.48 (dd, J = 5 and 1 Hz : 1H); 8.59 (d, J = 1 Hz
1H)].
(RS) -3-[bromo- (4-chlorophenyl)methyl]pyridine
is obtained in the following manner: 3.5 cm’ of a 48%
15 hydrobromic acid solution in acetic acid and 1 cm’® of
acetyl bromide are added to 1.5 g of (4-chlorophenyl)-
pyridin-3-ylmethanol. The amber-colored mixture thus
obtained is heated under reflux for 4 hours and then
cooled to 20 °C, and concentrated to dryness at 40°C
20 under 2.7 kPa, giving 1.53 g of (RS)-3-[bromo- (4-
chlorophenyl)methyllpyridine (Rf = 75/90, 254 nm,
silica plates, reference 1.05719, Merck KGaA, 64271
Darmstadt, Germany).
N-azetidin-3-y1-3,5-difluorobenzene-
25 sulfonamide hydrochloride may be prepared in the
following manner: in a 2000 cm’ hydrogenator, a solution
of 7.5 g of N-(l-benzhydrylazetidin-3-y1l)-3,5-

difluorobenzenesulfonamide in a mixture of 10 cm’® of



powder. N-(1-benzhydryl azetidin-3-yl)-3,5- difluorobenzenesul fonam de may
be prepared in the 20 follow ng manner: 5.1 g of

3, 5-di fl uorobenzenesul fonyl chloride and then 4.2 cnB of triethylam ne are
successively added to a suspension of 5 g of

1- benzhydryl azetidin-3-ylamne in 80 c of dichl oronethane, at a
tenperature in the region of 25 20C. Afteéer stirring for 20 hours at a

tenperature tgncbRerkeghonyalo2lto, 30 GRB4Ofwat g1 aLe added, The sorganic
¥ W tRC Ot o caes8 e & 'waler . dri ed

phase separated after settiing Is washe

i acaad d
over magnesi ym gubtateacandand 5@@n6ﬁﬂt6fﬂﬁgkﬁ§hgié?§a§¥§ﬁ9§§?£€ggce

pressure. 8.99 g of a yellow oil are thus obtaine \ N
crystallizesihithbéepbyskhtél 6f 4.219g0bft Bhs1RBOARCHyESoxRHEI bhed by

chromat ogr aphy under pressure on 500 g of 5 Amicon silica (dianeter of the
particles froarBof2020% bP. ¥45ghn) ofetuthbgsyi t hndeset hanghrdbehl or onet hane
(1-99 by volunme) mxture. The fractions containing the desired product are
conbi ned andhydneeenr fordaboutdzgnbssrandeher eduaddspr #ssuemotredgbye 3.58 ¢
of 10 N-(I|-benzhydryl azetidin-3-yl)-3, 5-difluorobenzene- sulfonanide in the
form of a befyktpabier. oThe beédnaf nCayigyeaandt yheh the piecedtagiyel | ow oil
is purified under the sane conditions and provides 3.92 g of .
N- ( 1- benzhy df9TeQRETHFAC 3t 9| frgngsdi ander obednend nBessifenafthde in the
formof a beige. powder.  1-Benzhydryl azetidin-3-ylam ne nay be
0 rg51ghe obtained 1is geagen with 100 sziof diiggpropyl
ether for about 16 hours at a temperature in the region
10 of 20°C. The suspension is filtered, and the solid
residue is again beaten with 100 cm’ of diethyl ether at
a temperature in the region of 20°C. After filtration,
the paste obtained is dried under reduced pressure at a
temperature in the region of 40°C. 5.52 g of
15 N-azetidin-3-yl-3,5-difluorobenzenesul fonamide
hydrochloride are thus obtained in the form of a white
powder.
N- (l1-benzhydrylazetidin-3-y1l)-3,5-
difluorobenzenesulfonamide may be prepared in the
20 following manner: 5.1 g of 3,5-difluorobenzenesulfonyl
chloride and then 4.2 cm’ of triethylamine are
successively added to a suspension of 5 g of
l-benzhydrylazetidin-3-ylamine in 80 cm® of
dichloromethane, at a temperature in the region of
25 20°C. After stirring for 20 hours at a temperature in
the region of 20°C, 50 cm’ of water are added. The
organic phase separated after settling is washed with

3

twice 50 cm’ of water, dried over magnesium sulfate, and




prepared as described in J. Antibiot., 39(9), 1243-1256, 1986. _
3, 5-Di fluorobenzenesul fonyl chloride may be 20 prepared as described in
patent: FR2757509. Exanpl e 39 (RS)-N-{1-[(4-chl orophenyl)pyri m di n-5-yl -
met hyl Jazetidin-3-yl}-3,5-difluorobenzenesul fonani de may be obtained by
carrying out the procedure as for 25 thglpreparatl on of

(RS) - N-{1-[ (4-chl orophenyl) pyri di n-

- L Py , 97-di = I .de: stapting with
0,68 g of (e et Brants P AhT BT oRnaRsT morRyF Ry PP RCAIRE - hjadabPons de.

0.5 952 ofohtazeLidha- 31yl adeSedbl! yotabrpaencayLfopani de hydrochioride
in 20 cnB of acetonitril, 1.213 g of potassium carbonate and 379 ng of

potassi um i odirgeral¥lzey Vit RS)bN-{ict{4-chl or gphenyh) pypiBhdip- 35yl 5
met hyl ] azeti di n-3-yl }-3,5-di fl uorobenzenesul fonanm de are thus obtained in

the form of muyeflied bpaohidik dMRraghectindsy (300sMize 6PC380 § bR ppm
2.83 (mt : 2H) ; 3.46 (nm : 2H); 4.03 (nt : 1H); 4.30 (s : 1H); 5.00 (d,
J =9 H 5 IMpicdnodilita Jdtad®ewad Qf5Sthe pattheclésoprd 7.890teo7.35 (nt
p 4H); 7.37 (nt o 2H); 8.69 (s @ 2H); 9.09 (s : 1H].

(RS) - 5- [ br on®- {45 aiinbr ophehiny rmet tly| & -m@yhano i dechhyrbeephapar ed by
carrying out the procedure as for the preparation of (RS)-3-[bronD-(4 15
chl or opheny!l §het hyPY pye lemek mikrere asTrantnacet a$ , containing the

desired product are combined and concentrated to
dryness under reduced pressure to give 3.58 g of
10 N-(l-benzhydrylazetidin-3-y1)-3,5-difluorobenzene-
sulfonamide in the form of a beige powder. The
remaining quantity of the preceding yellow oil is
purified under the same conditions and provides 3.92 g
of N-(l-benzhydrylazetidin-3-yl)-3,5-difluorobenzene-
15 sulfonamide in the form of a beige powder.
1-Benzhydrylazetidin-3-ylamine may be
prepared as described in J. Antibiot., 39(9),
1243-1256, 1986.
3,5-Difluorobenzenesulfonyl chloride may be
20 prepared as described in patent: FR2757509.
Example 39
(RS) -N-{1-[(4-chlorophenyl)pyrimidin-5-yl-
methyllazetidin-3-y1}-3,5-difluorobenzenesul fonamide
may be obtained by carrying out the procedure as for
25 the preparation of (RS)-N-{1l-[(4-chlorophenyl)pyridin-
3-ylmethyllazetidin-3-y1l}-3,5-difluorobenzene-
sulfonamide: starting with 0.64 g of (RS)-5-[bromo-

(4-chlorophenyl)methyl]lpyrimidine hydrobromide, 0.5 g



(4-chl orophenyl ) pyri m di n-5-yl net hanol .

(4- Chl or ophenyl ) pyri m di n-5-yl met hanol may be prepared by carrying out the
procedure as for (4-chlorophenyl)pyridin-3-ylnmethanol, starting with 20
pyri m di ne- 5- car boxal dehyde and 4-chl or ophenyl magnesi um bronmi de. The

nedi caments according to the invention cgonsist of a conpound of formula
(1) or an isonmer or a salt of such a coftfpound, in the pure state or in the

25 form of aoEOND9§ieEEQEnL9-¥)’@'L§f,‘SLH&E?E%QQ%E{%%%AEEf%%migt her

pharmaceutical ly conpati bl e product Inért or pﬁysiologically

active. The Hpdi68HESE$AE3inaggokfl NYr to-digni BVENt i pn, pay bgeused orally,
parenterally, rectally or topically. As solid conpositions for oral

admi ni stratipotatablet sarpbhbse pawders fgebat pBrassapsukesiqgsachets) or
granul es may be used. In these conpositions, the active ingredient
according to7thmg oAvERS) eN- i &- Ni(zedhbbibphaaydl) pyeifidnert-giluents, such
as starch, cellul ose, sucrose, lactose or silica, under an argon stream
These conpostetiayis] aagtafisn-10ytonpr Fséiflibstahersentheal fohanidel uents, for
exanple one or npore |ubricants such as magnesium stearate or talc, a

col oring, a @batthgs (ehpatnedatedthabfers)obraayeylawefodm [THjwMR
conpositions for oral 15 adm nistration, there may be used pharmaceutically
accept abl e sPPREFENE, (30QpEAZ; 0FRClemfl dinomem)sy2ufd (mt : 2H) ;

3.46 (mt : 2H); 4.03 (mt : 1H); 4.30 (s : 1H); 5.00 (d,
J =9 Hz : 1H); 7.04 (tt, J =9 and 2.5 Hz : 1H): from

10 7.20 to 7.35 (mt : 4H); 7.37 (mt : 2H); 8.69 (s : 2H);
9.09 (s : 1H)].

(RS) -5- [bromo- (4-chlorophenyl)methyl]-
pyrimidine may be prepared by carrying out the
procedure as for the preparation of (RS)-3-[bromo- (4-

15 chlorophenyl)methyl]pyridine using, as raw material,
(4-chlorophenyl)pyrimidin-5-ylmethanol.

(4-Chlorophenyl)pyrimidin-5-ylmethanol may be
prepared by carrying out the procedure as for
(4-chlorophenyl)pyridin-3-ylmethanol, starting with

20 pyrimidine-5-carboxaldehyde and 4-chlorophenylmagnesium
bromide.

The medicaments according to the invention
consist of a compound of formula (I) or an isomer or a
salt of such a compound, in the pure state or in the

25 form of a composition in which it is combined with any
other pharmaceutically compatible product which may be

inert or physiologically active. The medicaments



and elixirs containing inert diluents such as water, ethanol, glycerol,
vegetable oils or paraffin oil. These conpositions may conprise substances
other than 20 diluents, for exanpl e wetting, sweetening, thickening,
flavoring or stabilizing products. Sterile conpositions for parenteral

adm nistration may be preferably solutiggs which are aqueous or
nonaqueous, suspensions or emnul sions. A3~ 25 solvent or vehicle, there may

be used wate e yG e | ene. ql v.cal egetable oils, in
particul ar oﬁfsggggﬁ? F%jgg%a ﬂgeggggﬁi@gésﬁgrgg oPraé;¥Wple et hyl ol eate

or other suipabbArerdani¢ 2dcraQhyeBlScofAgse gonpositions may also contain
adj uvant s, i% particula? metfing,yisotoﬁ§2|ng,9 emul si fying, dispersing and

stabilizing agents. Sherkbizat teRpBBY chencakbied, gyt in several ways, for
5 exanpl e by asepticizing filtration, by incorporating sterilizing agents

into the conpdsihisnrabyohrradbatien pel1by B@@HEBQ-A%E§¥t@Hy al so be
prepared in the formof sterile solid conmpositions which may be dissol ved
at the tPrecapsudesinsstkbetbp vatgerannlasymay’hpe 48ekn] egt ahkgesterile
medi um Conpositions for rectal admnistration are suppositories or rectal
capsul es whi €pMeeft hiansi nthadadrtive iogthéianti mecpradigt toexgipi ents such
as cocoa butter, sem synthetic glycerides or po[yethylgne 15 gl ycol s.
Conposi ti ons*FoPEbpi caf BEWPAi WiEAt PBA @rymore inert diluents,

such as starch, cellulose, sucrose, lactose or silica,
under an argon stream. These compositions may also

10 comprise substances other than diluents, for example
one or more lubricants such as magnesium stearate or
talc, a coloring, a coating (sugar-coated tablets) or a
glaze.

As liquid compositions for oral

15 administration, there may be used pharmaceutically
acceptable solutions, suspensions, emulsions, SYyrups
and elixirs containing inert diluents such as water,
ethanol, glycerol, vegetable oils or paraffin oil.
These compositions may comprise substances other than

20 diluents, for example wetting, sweetening, thickening,
flavoring or stabilizing products.

Sterile compositions for parenteral
administration may be preferably solutions which are
agqueous or nonagueous, suspensions or emulsions. As

25 solvent or vehicle, there may be used water, propylene
glycol, polyethylene glycol, vegetable oils, in
particular olive oil, injectable organic esters, for

example ethyl oleate or other suitable organic



be, for exanple, creams, lotions, collyria, collutoria, nasal drops or
aerosols. In human therapy, the conpounds according to 20 the invention
are particularly useful for the treatment and/or prevention of psychoses
including schizophrenia, anxiety disorders, depression, epilepsy,

neur odegenerati on, cerebellar and spinogﬁrebellar di sorders, cognitive
di sorders, cranial trauma, panic 25 attacks, peripheral neuropat hies,

Ol aucomms, me8naEnts Rakiesetiadlianse il 2 NP di3ease,  Huntington S

chorea, Raynaud s syndrone obsessi S|v5'd|sorder senile

dementi a, t hyehGveheer dens pas i chalel e 't n ynqs%mgm audj ve dyski nesi a,
bi pol ar di sorders, cancers, novenent dlsor ers induce y nmedi canents,

dystoni a, endmhmxeﬁyﬁnghoaKSpeBeHﬁgrBﬁ@l%ta%HQ§&§ngh$B%E%%5'on i nsomi a,
i mrunol ogi cal diseases, 5 multiple sclerosis, vomting, asthma, appetite

di sorders (bﬂtenna;zanmbﬁxmay bebear&iedﬁeﬁﬁrin diegarder fayisnt egti nal
transit disorders, in weaning fromchronic treatnents and al cohol or drug
abuse (oéloEdsmpbarbytQBQDESplzangabuapra@&annebyaﬁﬁhakgﬁkaeanéo
phencyclide, hallucinogens, benzodiazepines for exanple), as anal gesics or
potent|atorsSBPr%EéZlaﬁaﬁg@Ets aptbvihy obmpheinapoot by amgatieanabaotic
drugs. The doses depend on the desired effect, the 15 duration of the
treat nent an@fth¥ Reatensgt EbﬁYnmgvraﬂﬁonbaseuepaheﬂ anethenépal pfbet ween

5 ng sterile solid compositions which may be dissolved at
the time of use in sterile water or any other
10 injectable sterile medium.

Compositions for rectal administration are
suppositories or rectal capsules which contain, in
addition to the active product, excipients such as
cocoa butter, semisynthetic glycerides or polyethylene

15 glycols.

Compositions for topical administration may
be, for example, creams, lotions, collyria, collutoria,
nasal drops or aerosols.

In human therapy, the compounds according to

20 the invention are particularly useful for the treatment
and/or prevention of psychoses including schizophrenia,
anxiety disorders, depression, epilepsy,
neurodegeneration, cerebellar and spinocerebellar
disorders, cognitive disorders, cranial trauma, panic

25 attacks, peripheral neuropathies, glaucomas, migraine,
Parkinson's disease, Alzheimer's disease, Huntington's
chorea, Raynaud's syndrome, tremor, obsessive-

compulsive disorder, senile dementia, thymic disorders,



and 1000 ng per day orally for an adult with unit doses ranging from1l ng

to 250 ng of active substance. In general, the doctor will determ ne the 20
appropri ate dosage depending on the age, weight and any other factors
specific to the subject to be treated. The follow ng exanples illustrate

the conpositions according to the invention: 25 EXAMPLE A Cel atin capsul es
containing a dose of 50 ng of active product and having the follomﬁng
conposi ti on T@ﬁ@e@&ép§r§9naggﬁedlEgrhqv%ha %%ﬂ%%s&%ph@ﬁ%B%a - Gonpound
of formula (1) .............. 50 ny

............ disorders, . cancerd ﬁBvemeh@CHQ§%rders induced by
.............................. 55 ng - Colloidal silica

............ medicamentd, nuyEtonSleéﬂd@@bh@ﬁi&ekhbbﬁharﬁ@morrhag1c .. 10 ny
- Talc .. 10 ng - Magnesium stearate

active 10product and having the follow ng conposition are prepared
accor di ng>t oneheinsgapclechai guevomi Conpouadthfhaf onppkaitk)

.............. 50 ng - Lactose .............................104 ng 15-
Cel | ul ose ..d%???@???.ﬂbul;m;a,.anprex4@>ngobe9@tyvumemery
...................... .10, - Sodi um car boxynet hyl starch ...........22

from chronic treatments and alcohol or drug abuse
(opioids, barbiturates, cannabis, cocaine, amphetamine,
10 phencyclide, hallucinogens, benzodiazepines for
example), as analgesics or potentiators of the
analgesic activity of the narcotic and nonnarcotic
drugs.
The doses depend on the desired effect, the
15 duration of the treatment and the route of
administration used; they are generally between 5 mg
and 1000 mg per day orally for an adult with unit doses
ranging from 1 mg to 250 mg of active substance.
In general, the doctor will determine the
20 appropriate dosage depending on the age, weight and any
other factors specific to the subject to be treated.
The following examples illustrate the

compositions according to the invention:

25 EXAMPLE A
Gelatin capsules containing a dose of 50 mg
of active product and having the following composition

are prepared according to the usual technique:



20- Magnesium stearate ................... 2 ng - Colloidal silica
..................... 2 ng - Mxture of hydroxynethyl cellul ose, glycerin,

titani umoxide (72-3.5-24.5) gs 1 finished film coated tablet containing
............. 245 mg 25 EXAMPLE C An injectable solution containing 10 ny
of active product and having the follopwing conposition is prepared: 57 -

Compound of formula (I) .............. ; nP h Fenzoic aci d
................... compoun80cfU formBgqzykyal cohol ...
0.06 M - Sodium benzoate . .. JormEreT AL Se T80°iy°5 - Et RAn8E.  95%
------------------- Cellulo8e4.m . - Sodiumhydroxide ......... g mg
24 mg - Propylene glycol ..................... l1.om - Water
................. -.Lactose.......0s. 4.0l W0 01/ 64633, 58 PCT/ FRa4/ @601
CLAI M5 Pharmaceutical conposition containing, as active ingredient, a
conpound of fornutaCoRRoi&31-A+lhNch (1).in.which, ... ... ... 1 mg
5 - Sodium carboxymethylstarch ........... 10 mg
—Talc ..o, 10 mg
- Magnesium stearate ................... 1 mg
EXAMPLE B
10 Tablets containing a dose of 50 mg of active

product and having the following composition are

prepared according to the usual technique:

- Compound of formula (I) .............. 50 mg
- Lactose ... e 104 mg
15 - Cellulose .......ci i 40 mg
- Polyvidone ........... . .. 10 mg
- Sodium carboxymethylstarch ........... 22 mg
- Talc e 10 mg
- Magnesium stearate ................... 2 mg
20 - Colloidal silica ....vviininnnan.. 2 mg

- Mixture of hydroxymethylcellulose, glycerin,
titanium oxide (72-3.5-24.5) gs 1 finished film-

coated tablet containing ............. 245 mg

25 EXAMPLE C
An injectable solution containing 10 mg of
active product and having the following composition is

prepared:



R, represents a radical -NHCOR4 or -N(R5)-Y-R6, Y is COor S02, 10 R2 and
R3, which are identical or different, represent either an aromatic chosen
from phenyl, naphthyl and indenyl, these aromatics bei ng unsubstituted or
substituted with one or nore hal ogen atons or al kyl, al koxy, formyl,
hydroxyl, trifluoromethyl, trifluoro 155?ethoxy, -CO al k, cyano, - COCH,
-CO0Cal k, -CONR7R8, -CO-NH NRgRIc., alkylsulfanyl, alkylsulfinyl, alkyl-

sul fonyl, al kyl suLf@agy @hgalofakg¥h§gng@ylalkyI, aIkyIsquonzbaIkyI,
S,

hydr oxyal kyl or -al k-NR/R8 radica or “a hetefoaiomatic chosen fPom
benzofuryl, 20 benzeéhiazel ykjqbenzothienyl, benzoxazolyl, Chrgaaﬁgl,
2, 3-di hydr obenzof uryl, 2, 3-di hydrobenzot hienyl, pyrimdinyl, turyl,

i m dazol yl, isochropanyyl alsemsinolyl,. pyrrolyl, pyridyl, aquiael yh,

1, 2, 3,4- tetrahydroisoquinolyl, thiazolyl and thienyl rings, it 59 being
possi bl e for these $edeunabenmbats to. be.. unsubstituted. or subgbifpyted with
a hal ogen atomor an al kyl, al koxy, hydroxyl, trifluoronethyl,

trifl uorobet hoxy, - celmanol COERE - COOal k, . - CO- NH NROR13, . 5 - CONRZR®&1

- al k- NROR10, al kyl sul fanyl, al kylsul finyl, alkylsulfonyl,

al kyl sul fanyl al kyt , Sedtkyh shiydrepidekyl . - - al kyl sul fonyl al kyl or2hydgoxyal kyl
radical, R4 represents a radical -alk-SO2-R11, -al k-SQ2-CH=CH R11, Het
substituted with = SCPRRMLeRe $hea9l substituted with- - 10- - S021R6, mdr

-alk-S02-Rjj, RS quggggpy§.g.hyqrpggn atom or an al kyl radig{gﬂzl 1



R6 represents a phenylal kyl, Het or Ar radical, R7 and R8, which are
identical or different, represent a hydrogen atomor an al kyl radical or
alternatively R7 15 and R8 together formw th the nitrogen atomto which
they are attached a 3- to 10-nenbered saturated nono- or bicyclic

het er ocycl e, w@PhH Iz cont ai ni ng anot her het eroatom chaosen from oxygen,
sul fur and nﬁ?rgégﬁqgn bei ng optionalE? substituted MEAFBAE/806R8 e

al kyl 20 radicals, RO and Rio, which are identical or different, represent
a hydrogen atom or an al kyl, -COOaIk,CiXﬁPgalkyl, al kyl cycl oal kyl ,

-al k-0-al k or hydroxyal kyl radical or "altérnatively RO and R o together
formw th the nitrogen{25 a irgh. tih .at.t ac .3-. to
10-menbered saturated or u%?g?ﬁ?gggﬁ%&%%ﬁ%@;ﬁﬁ tc}%%lett er 6CYCl e,
optional ly caestathife angtbencheteroabamccheset feiomy,1gxygen, sul fur and
nitrogen and being optionally 60 substituted with one or nore al kyl,
-CQal k, -COCal k, -CO NHal k, -CS-NHal k, oxo, hydroxyal kyl, -alk-Oalk or
-CO-NH2 radicals, RL1 represgnts an alkyl, Ar or Het radical, 5 Ar

represents a phenyl, naphthyl20r i ndenyl radical, these radicals being
optionally substituted with one or nore hal ogen atons or al kyl, al koxy,
cyano, -CO-alk, -COOH, - | kK> - CONR12R13, - CO- NH- NRj4R15, al kyl sul fanyl,
al kyl sul finyl, alkylsulfonyl, -alk-NRL4R15, -NR14R15, 10 al kylthi oal kyl,
fornyl, hydroxyl, hydroxyal kyl, t, | -0-al k- NHcycl oal kyl, OCF3, CF3,
-NH CO al k, - SO2NH2, R

5 1

in which

R; represents a radical -NHCOR,; or -N(Rs) ~Y-Rg,
Y is CO or SO,

10 Rz and R3, which are identical or different, represent
either an aromatic chosen from phenyl, naphthyl and
indenyl, these aromatics being unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, formyl, hydroxyl, trifluoromethyl, trifluoro-

15 methoxy, -CO-alk, cyano, -COOH, -COOalk, -CONR~Rg,
-CO-NH-NRgR;¢, alkylsulfanyl, alkylsulfinyl, alkyl-
sulfonyl, alkylsulfanylalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, hydroxyalkyl or -alk-NR-Rg radicals;
or a heterocaromatic chosen from benzofuryl,

20 benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl,
2,3-dihydrobenzofuryl, 2,3-dihydrobenzothienyl,
pyrimidinyl, furyl, imidazolyl, isochromanyl,
isoquinolyl, pyrrolyl, pyridyl, quinolyl, 1,2,3,4-

tetrahydroisoquinolyl, thiazolyl and thienyl rings, it



-NH- COCH3, -NH-COQal k or Het radicals or alternatively, on 2 adjacent
carbon atonms, with a dioxymethylene, Het represents a 3- to 10-nenbered
unsaturated or 15 saturated nono- or bi cyclic heterocycle containing one
or nore heteroatonms chosen from oxygen, sulfur and nitrogen optionally
substituted wth one or nore hal ogen atS%r:ns or alkyl, alkoxy, vinyl,

al koxycar bonyl, oxo, hydroxyl, OCF3 or 3 radicals, the nitrogen 20

cont ai ni ng heterocycles being optionally in their Noxidized form R12 and

R13, which aggiidentd i ff Ling ent_. .a hydragen atomor an

al kyl radi ca:b%ér %S?)t esr%%%tl%\r/éfﬁjff elsréanézt%%rép%tsrc?ge‘-"tthlecrs St th the nitrogen
atom to whi chn2brheyudica ai! ached idyded 9,40 TPHRANRL S UALEM Jpno- of

bi cyclic heterocycle, optionally containing another et eroat om chosen from
oxygen, sul fankgnd ailkio&gen hyidd okl 10eithd fARiJreRRIdH,1substituted with one or
nore al kyl radicals, R14 and R 5, which are identical or different,
represent athydiogeomattonxgr, ayaalkyl-coo80Caldo00%C! 0dlok¥in-NRIR,,,

al kyl cycl oal kyl, -al k-0-alk or hydroxyal kyl radical or alternatively Rl4
and R15 togetRONRiRy M- i+ Nb&, o taligersulaiaml 0 adkehsih®eynygr e attached a
3- to -C-nenbered saturated or unsaturated nono- or bicyclic heterocycle,
optional | y ceakdilAbA§oandt hedkiydseddanyiadheden aflikgmsh0 faxygenkysyl fur and

nitrogen and being optionally substituted with one or nore alkyl, -CGalk,
-CO0al k, - COLKMAFRLIovBIRMEVR, osxbydhperetiallkykedicallk- 0-al k or
R4 represents a radical -alk-S0,-R;:, -alk-S0,~-CH=CH-R;,,

Het substituted with -S0,-R;: or phenyl substituted with
10 -S03-Rj1 or -alk-S0;-Ri;,

Rs represents a hydrogen atom or an alkyl radical,

R¢ represents a phenylalkyl, Het or Ar radical,

R; and Rg, which are identical or different, represent a

hydrogen atom or an alkyl radical or alternatively Ry
15 and Rg together form with the nitrogen atom to which

they are attached a 3- to 10-membered saturated mono-

or bicyclic heterocycle, optionally containing another

heteroatom chosen from oxygen, sulfur and nitrogen and

being optionally substituted with one or more alkyl
20 radicals,

Ry and Rjyg, which are identical or different, represent

a hydrogen atom or an alkyl, -COOalk, cycloalkyl,

alkylcycloalkyl, -alk-O-alk or hydroxyalkyl radical or

alternatively Ry and R;; together form with the nitrogen
25 atom to which they are attached a 3- to 10-membered

saturated or unsaturated mono- or bicyclic heterocycle,

optionally containing another heteroatom chosen from

oxygen, sulfur and nitrogen and being optionally



-CO- NH2 radicals, alk represents an al kyl or alkylene radical, 15 the alkyl
and al kyl ene radi cals and portions and the al koxy radicals and portions
are in the formof a straight or branched chain and contain 1 to 6 carbon
atons and the cycloal kyl radicals contain 3 to 10 carbon atons, 20 an
optical isomer of such a conmpound or ong, of its pharmaceutically
acceptable salts. 2. Conposi ti on accordlng toclaiml for which in the
compound of formula (1) Het is chosen from ben2|n1dazole benzoxazole,

benzot hi azol g25: benzat it eRNeRE. o! ABAL! B8t opieng, apbaazel fne
ﬁ ¥ e, |ndole

qui noxal i ne, quinoline, pyrazol'e, pyrrole azo

ISOQUIn0||nercﬁyﬁHglﬁ'neCSLNH§ZR|eoxothh9§k8§95§ky9'peé&Q'Beal per azi ne,
pyrrolidine, 62 triazole, furan, t et r ahydr oi soqui nol i ne, "t &t rahydr o-

qui nol i ne, thesenhetradaeyalses belng optionally substituted with one or
nore hal ogen atoms or alkyl, alkoxy, vinyl, alkoxycarbonyl, oxo, hydroxyl,
OCF3 or 5 OR3 regiresksits3anPhakyaceatd eal Hee@npesiildsan contai ning, as
active ingredient, at |east one conpound of formula (I) according to claim
1 in whi &h Rirregpessanssaargdesal, - NeBBihyY- 85, indln¥1li 8a8RalR2
represents either a phenyl which is unsubstituted or substituted with one
or nore ha|ogbﬁsgt@@@igala|hgipg optionally substituted with one or
more halogen atoms or alkyl, alkoxy, cyano, -CO-alk,
-COOH, -COOalk, -CONRizRi3, -CO-NH-NRj4R;s, alkylsulfanyl,
alkylsulfinyl, alkylsulfonyl, -alk-NRisRis, -NRj:Ris,
10 alkylthioalkyl, formyl, hydroxyl, hydroxyalkyl, Het,
-O-alk-NH~cycloalkyl, OCF;, CF;, -NH-CO-alk, -SO,NH,,
-NH-COCH3, -NH-COOalk or Het radicals or alternatively,
on 2 adjacent carbon atoms, with a dioxymethylene,
Het represents a 3- to 1l0-membered unsaturated or
15 saturated mono- or bicyclic heterocycle containing one
or more heteroatoms chosen from oxygen, sulfur and
nitrogen opticnally substituted with one or more
halogen atoms or alkyl, alkoxy, vinyl, alkoxycarbonyl,
oxo, hydroxyl, OCF3; or CF; radicals, the nitrogen-
20 containing heterocycles being optionally in their
N-oxidized form,
Rj; and Ri3, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Rj,
and Riz; together form with the nitrogen atom to which
25 they are attached a 3- to 1l0-membered saturated mono-

or bicyclic heterocycle, optionally containing another

heteroatom chosen from oxygen, sulfur and nitrogen and



al koxy, trifluoronmethyl, trifluoronethoxy, cyano, -CONR7R8, hydroxyal kyl
or -alk-NR7R8 radicals; or a 15 heteroaromatic chosen fromthe pyridyl,
pyri mdinyl, thiazolyl and thienyl rings, it being possible for these
het eroaromatics to be unsubstituted or substituted with a hal ogen at om or
an al kyl, al koxy, hydroxyl, trifluoro Ehyl, trifluoronmethoxy, -CONR7RS,
20 -al k- NROR13, al kyl sul fanyl, al kylsulfinyl, alkylsulfonyl or

hydr oxyal kyl radical, R3 represents either a phenyl which is unsubstituted
or substitu it o) re. 098N at gus or Ky, |, kox ;3
trifIuoronet%%??étr???gg?o%% héﬁﬁ#ﬁ%yanofngqFECNﬁ%%8f!hyggggya¥ §?'or

-al k-NR7R8 radigakgs,or a heteroaromatic chosen fromthe pyridyl,
pyrimdinyl, thiazolyl and thienyl rings, it being possible for these
het er oar omat R¢s 4r@3 b sUnswbshi tareed dyn G subst | duf egravit ) acpabogen atom
or an al kyl, al koxy, hydroxyl, trifluoronethyl, trifluoromnethoxy,
-CCNR- RO, - al khMR2Rgen akkyhsubfanyh, alkylsul fCoghlkal kyysubfbhyl, or
hydr oxyal kyl radical, 5 R5 represents a hydrogen atomor an al kyl radical,
R6 represent sl&yaapistliopll kydhema ladt8tal Heo r onyplferyle 1 kiyadi el  aoplt | ohal |y
substituted with one or nore hal ogen atons or al kyl, al koxy, cyano,

-CO al k, OOCallkernacdNRIZRE3r ard IR:NREIARESher NRRARIS L ChyER®xyitrogen

hydr oxyal kyl , 10 Het, OCF3, CF3, -NH CO al k, -SO2NH2 or - NH COQal k

radi cal s, or 2aPferrat Wy Bhep Adifacdhtechfbor afonms® wpiRempered

di oxymet hyl ene . . . )
y y saturated or unsaturated mono- or bicyclic heteroccycle,

optionally containing another hetercatom chosen from

10 oxygen, sulfur and nitrogen and being o¢ptionally
substituted with one or more alkyl, -COalk, -C00Oalk,
-CO-NHalk, -CS-NHalk, oxo, hydroxyalkyl, -alk-C-alk or
-CO-NH, radicals,
alk represents an alkyl or alkylene radical,

15 the alkyl and alkylene radicals and portions and the
alkoxy radicals and portions are 1in the form of a
straight or branched chain and contain 1 o © carbon
atoms and the «cycloalkyl radicals contain 3 to 10
carbon atoms,

20 an optical isomer of such a compound or one of its
pharmaceutically acceptable salts.

2. Composition according to claim 1 for

which in the compound of formula (I) Het is chosen from

benzimidazole, benzoxazole, benzcthiazole,
25 benzothiophene, cinnoline, thiophene, guinazoline,
quinoxaline, quinoline, pyrazole, pyrrole, pyridine,

imidazole, indole, isoquinoline, pyrimidine, thiazole,

thiadiazole, piperidine, piperazine, pyrrolidine,



R7 and Ra, which are identical or different, represent a hydrogen atom or
an al kyl radical or alternatively R-7 15 and R8 together formw th the
nitrogen atomto which they are attached a 3- to 10-nmenbered saturated
nono- or bicyclic heterocycle, optionally containing another heteroatom
chosen from oxygen, sulfur and nitrogen;and being optionally substituted
with one or nore alkyl 20 radicals, Rqg and R10, which are identical or
different, represent a hydrogen atom or an al kyl, cycl oal kyl,

al kyl cycl oal ?l.(i’iaQélQKdr exyahkyl adiy dr%risvﬁuéiﬁlrcﬁ?gev,el yte'?zi%nd%%gg 3 to

together formwith the nitrogen 25 atomto ey ‘are a

1C nmenbered qsahel phed or cwpsat ur ateds FDNG=1 9L bi gycli,c heterocycel
optionally containing anot her het eroat om&g%osen from boxygcggg,l suaﬁfﬁlr and

ni trogen andsiies tigr@pédonalthy Sde Selsthdrd edaWobRnong: Qs MBLe Akyl, oxo or
-CONH2 radicals, R g and R13, which are identical or different,” represent

a hydrogen abhoxy, awviahkyl &bdoeatasdibodyler radd,vehydRd<,15 anrg,Rl3-
together formwith the nitrogen atomto which they are attached a 3- to
10- menbebed Bt weatiaddono- or bicyclic heterocycle, optionally containing
anot her heteroatom chosen from oxygen, sulfur and nitrogen and being
optional |y substitutedw t hPlomenatewbieahl kgbmpdsiadbeal Ssontaining,

as active ingredient, at least one compound of formula
(I) according to claim 1 in which
R; represents a radical -N(Rs)-Y-Rg,
10 Y is 80,,
R, represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy, cyano,
-CONR7Rg, hydroxyalkyl or -alk-NR,Rg radicals; or a
15 Theteroaromatic chosen from the pyridyl, pyrimidinyl,
thiazolyl and thienyl rings, it being possible for
these heteroaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, -CONR-Rg,
20 -alk-NRgRjo, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl
or hydroxyalkyl radical,
R3 represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy, cyano,
25 -CONR7Rg, hydroxyalkyl or -alk-NR;yRz radicals; or a
heterocaromatic chosen from the pyridyl, pyrimidinyl,
thiazolyl and thienyl rings, it being possible for

these heterocaromatics to be unsubstituted or



R14 and R15, which are identical or different, represent a hydrogen atom
or an al kyl, cycloal kyl, alkylcycloal kyl or hydroxyal kyl radical or
alternatively R14 and R15 together formwith the nitrogen 15 atomto which
they are attached a 3- to 10-nmenbered saturated or unsaturated nono- or

bi cyclic heterocycle, optionally contaipning another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally substituted with one or
nore al kyl, oxo, hydroxyal kyl 20 or -CO NH2 radicals, Het represents a 3-

to 10-nenber edunsat wat 6d 9 2 $RHWALED RN 9 %ﬁ%ﬁﬁl,i %l;%;&%r ocycl e

contai ning one or nore heteroatons chosen from oxygen, 's r “and

ni trogen opt ingrldxy 15 ubstii tiucadneitly 19ne 1l 1M @2 f3d0ger cafroRs, or al kyl,
al koxy, vinyl, al koxycarbonyl, oxo or hydroxyl radicals, the

ni t r ogen- cont-ailii-NiR-Rhet erlosyahas aheilng aapdilenaldinyviln theiyl s\edrdiized form
and, preferably, Het represents a heterocycle chosen 65 fromthe foll ow ng
het er ocycl esorbénzinmixgaddyd, ravemadxazol e, benzot hi azol e, benzot hi ophene,

t hi ophene, qui nazoline, quinoxaline, quinoline, pyrrole, pyridine,

i m dazol €2 i idoFepregenteEnal hHeropgni ardinner &hi azbyé, ra8dtheadi azol e,

furan, tetrahydroi soquinoline and tetrahydroquinoline, these heterocycles
bei ng opti ofal F§P58PSPFEuteB2RPERYbnePBRR bR EXKHAI oBeh afoRBenwt al kyi ,

| koxy, vinyl, - hydroxyl.,. OCF . CF3 dicals, 10 an optical isomer
gf gﬁgh ;IQgﬁﬁggﬁglof¥gﬁg§%gjp&§u%§%ituted &%t%p%n% or mcre %alogen

atoms or aikyl, alkoxy, cyano, -CO-alk, COOalk,
-CONR12R13, —-alk-NRi14R15, -NRi14R;5, hydroxyl, hydroxyelkyl,
10 Het, OCF3, CF3, -NH-CO-alk, -SO;NH, or -NH-COOalk
radicals, or alternatively, on 2 adjacent carbon atoms,
with dioxymethylene,
R; and Rg, which are identical or different, represent a
hydrogen atom or an alkyl radical or alternatively R-
15 and Rg together form with the nitrogen atom to which
they are attached a 3- to 1l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
hetercatom chosen from oxygen, sulfur and nitrogen and
being opticnally substituted with one or more alkyl
20 radicals,
R¢ and Rjp, which are identical or different, represent
a hydrogen atom or an aikyl, cycloalkyl,
alkylcycloalkyl or hydroxyalkyl radical or
alternatively Rg and Rip together form with the nitrogen
25 atom to which they are attached a 3- to 1C-membered
saturated or unsaturated mono- or bicyclic heterocycle,
optionally containing another hetercatom chosen from

oxygen, sulfur and nitrogen and being optionally



" pharmaceutically acceptable salts. 4. Pharmaceutical conposition
containing, as active ingredient, at |east one conpound of formula (I)
according to claiml in which 15 R, represents a radical -N (R5) -Y-R6, Y
is S02, R2 represents either a phenyl which is unsubstituted or
substituted with one or nore hal ogen atone or al kyl, al koxy,
trifluoronmethyl, trifluoromethoxy or 20 hydroxyal kyl radicals; or a
het eroaromati ¢ chosen from pyridyl and pyrimdyl rings, it being possible
for these hef\grparamaid Csiltd benunsypstrydut edqr,: substi tyred ik a
hal ogen atom or an al kyl, al koxy, hydroxyl, trifluoronethyl or -
trifluoronmethoegidarkd,cal, 25 R3 represents either a phenyl which is
unsubstituted or substituted with one or nore hal ogen atons or al kyl,
al koxy, triflRieranetRyl,, whiichl aaroreichaxyadr orhydrrexyahkyl readicgahs; or a
het eroaromati ¢ chosen from 66 pyridyl and pyrimdyl rings, it being
possi bl e for a thekodrst ertour onatdre 2 thy beragisiddistan etk ora t istdist iRyt ed
with a hal ogen atom or an al kyl, al koxy, hydroxyl, trifluoromethyl or
trifl uorofet FoX) Fradfeapther REOFRpy éslntse an hydpogena ae®nt orwiahcial kyl
radical, R6 represents a naphthyl, phenylal kyl, Het or phenyl radical
Fihe o it & h

optional |y sdbsty tifted Wit TAIBRET e htris 't &l kyano-al koxy,
-NR14R, 5, hydroxyl ydr gxyal kyl OCF3r, .CF3 .ar - SC2NH2 radi cal s, or
al ternativel %r ﬁldzycl Cag]%tceern CyccalrehonOpattlo?Psa,ﬁ\M 9 Ry e T

hetercatom chosen from oxygen, sulfur and nitroger and
being optioconally substituted with one or more alkyl
10 radicals,
Ris and Ris, which are identical or different, represent
a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl or hydroxyalkyl radical or
alternatively Ris and Rjs together form with the nitrogen
15 atom to which they are attached a 3- tc 10-membered
saturated or unsaturated mono- or bicyclic heterocycle,
optionally containing another hetercatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, oxo, hydroxyalkyl
20 or -CO-NH,; radicals,
Het represents a 3- to l0-membered unsaturated or
saturated mono- or bicyclic heterocycle containing one
or more hetercatoms chosen from oxygen, sulfur and
nitrogen optionally substituted with one or more
25 halogen atoms or alkyl, alkoxy, vinyl, alkoxycarbonyl,
oxo or hydroxyl radicals, the nitrogen-containing
heterocycles being optionally in their N-oxidized form

and, preferably, Het represents a heterocycle chosen



R14 and R15, which are identical or different, represent a hydrogen atom
or an al kyl, cycloal kyl, alkylcycloal kyl or hydroxyal kyl radical or
alternatively R14 and R15 together formwi th the nitrogen 15 atomto which
they are attached a 3- to 10-nmenbered saturated or unsaturated nono- or

bi cyclic heterocycle, optionally contaifing another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally substituted with one or
nore al kyl, oxo, hydroxyal kyl 20 or -CO NH2 radicals, Het represents a 3-

to 10-member adg1SAUUAL ede 91 1oBBhYIr Al RY: BPHOYC 0L < bI CYBLLG hekakaeycl e
containing one or nore heteroatons chosen from oxygen, suﬁfur an

ni trogen opt ivemalds-sukst i buhedtwi bhooae QbﬂHHﬁhﬁ%%ﬁ&ﬂéweﬁhﬂhﬁﬂéngﬁ al kyl
al koxy, vinyl, alkoxycarbonyl, oxo or hydroxyl radicals, the

ni t r ogen- contoaiimiareg 1 imet,erqciyred sesl bred nggoptd dived ) ypiarshej r phrexiidiezed form
and, preferably, Het represents a heterocycle chosen 67 fromthe follow ng
het er ocycl es:imiehziotiedazoh@ole bensoxazalé inkenzot himizblres, behzatbiephene,

t hi ophene, quinoline, pyrrole, pyridine, pyrimdine, thiazole,

t hi adi azob e, Hhdeah 2 2t ahy drioi sohui nol Faerandd 50 evqahydt bgei nol ang, t hese
het er ocycl es bein optionally substituted with one or nore hal ogen atons
or al kyl, al K&K AWVGRASUIGed I8y dr oxyFheeEr3 o adEFoqvadiatal s, hAiopti ca

i soner of such.a conpound or. one of its, 10 pharmaceutically acceptabl e
salts optlonaqqy substituted with oné)or more halodgen atgms

or alkyl, alkoxy, vinyl, oxo, hydroxyl, OCF3 or CFj
radicals,

10 an optical isomer of such a compound or one of its
pharmaceutically acceptable salts.

4, Pharmaceutical composition containing,

as active ingredient, at least one compound of =“ormula
(I) according to claim 1 in which

15 R, represents a radical -N(Rs)-Y-Rg,
Y is SO,,
R, represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy or

20 hydroxyalkyl radicals; or a heterocaromatic chosen from
pyridyl and pyrimidyl rings, it being possible for
these heterocaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl or trifluoromethoxy radical,

25 R3 represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy or

hydroxyalkyl radicals; or a heterocaromatic chosen from



5. Compounds of formula: (1) 15 in which Rl represents a radical -NHCOR4 or
-N(R5) -Y-R6i Yis COor S, R2 and R3, which are identical or
different, represent either an aromatic chosen from phenyl, naphthyl and
20 i ndenyl, these aromatics being unsubstituted or substituted with one or
more hal ogen atons or al kyl, alkoxy,cégi?yl, hydroxyl, trifluoronethyl,
trifluoro- nethoxy, -CO alk, cyano, - , -CQOCal k, - CONR7RB,

- CO- NH NROR10, al kyl sul fanyl, al kyl sul finyl, alkyl 68 sulfonyl,

al ky|SU'fanyl];?ylﬂ‘j)/clyl%ﬁﬁylﬁ}‘}ifr&irﬁ@ﬁly}(%{gs,aj!'éq@iﬂlé Asai'&%;,f dr oxyal ky!

or -alk-NR-R~ radi'cals; ‘or -a heteroaromati c chosen frombenzofuryl,

benzot hi azol Whe henzotdi @ydma ez oxazed Wins@yomamdg &

2, 3-di hydrobenzofuryl, 2, 3-di hydrobenzothienyl, pyrimdinyl, furyl,

i mdazolyl, isosdwionamsd ,witilsequididgdn oM Aylan pyrkdy, .o gunel yl,

1, 2,3,4- tetrahydro-isoquinolyl, thiazolyl and thienyl rings, it being
possi bl e for hywesehiet eroiarlomnatdnest iyl ber k0 unisuhsirdilted, oragubst, t ut ed
with a halogen atomor an al kyl, al koxy, hydroxyl, trifluoronethyl,
trifl uor ofret Hox ¥ ePERERS. S- @0Kdrogenakicom- 60 KA RRYR1L0 radiCaNR7 RS,

- al k- NROR10, al kyl sul fanyl, al kyl sul finyl, alkylsulfonyl,

al kyl sul f anyIFsl KPI e&PRYHSs 6l Piaﬁ%utéméyl PhegvapRyilvdul Hehybal kyenoth

i i - al k- SC»- R11,
flgflrkf)é)ég.l_ éicﬁtf'%af ’op%ﬂfiorneaplrleysesnl}bsstaitruai:deldca{Jitha one or mcre halogen

atoms or alkyl, alkoxy, -NRjsRis, hydroxyl, hydroxyalkyl,
OCFs3, CF3 or —-SO;NH:; radicals, or alternatively, on 2
10 adjacent carbon atoms, with dioxymethylene,
R:4 and R:s, which are identical or different, represent
a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl or hydroxyalkyl radical or
alternatively Riy; and Ris together form with the nitrogen
15 atom to which they are attached a 3- to 10-membered
saturated or unsaturated mono- or bicyclic heterocycle,
optionally containing another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, oxo, hydroxyalkyl
20 or -CO-NH; radicals,
Het represents a 3- to 1l0-membered unsaturated or
saturated mono- or bicyclic heterocycle containing one
or more hetercatoms chosen from oxygen, sulfur and
nitrogen optionally substituted with one or more
25 halogen atoms or alkyl, alkoxy, vinyl, alkoxycarbonyl,
oxo or hydroxyl radicals, the nitrogen-containing
heterocycles being optionally in their N-oxidized form

and, preferably, Het represents a heterocycle chosen



Het substituted with -SO2-R11 or phenyl substituted with -S02-R-.1 or

-al k- S02-R11, R5 represents a hydrogen atomor an alkyl radical, 20 R6
represents a phenyl al kyl, Het or Ar radical, R7 and R8r which are identical
or different, represent a hydrogen atom or an al kyl radical or
alternatively R-7 and R8 together formath the nitrogen atomto which
they are attached a 3- to 10-nenbered saturated nono 25 or bicyclic

het erocycl e, optionally containing another heteroatom chosen from oxygen,

sul fur and nitrggen and beibngoeRhiyonally SUbstiitut.ed ore
al kyl radicals, 69 R9 and RlOO V\:thCh areeel denti cal or\% r{}flgrggjn répr esent

a hydr ogen atmmemkylbean&OMéyC'B@ﬂn%&’chloﬁﬂu&{écy%ﬁ

-al k-O al k or hydroxyal kyl radical or alternatively R4 and R1 oget her
formw th theymitobgen, 5 ayomvie, whpghithey, ar evatinaehed,a Fhiteo e,
10-menbered saturated or unsaturated nono- or bicyclic het er ocycl e,
optional |y contiadhiaze bhot her fheaer oat omethesgnrbienguaxygens sul fawg and

ni t rogen and beln optional | substituted with one or nore al kyl, -CQalk,
- CCCal k, o %, oxo\hiepdr oxyahkiy¢rocatke© al k baring CO- NH2
radi cals, Rll represents an al kyl, Ar or Het radical, Ar represents a
phenyl , napht%—?ﬁa%%eﬁyps%d%ﬁﬁ WitHesene aﬂlrcatl%rebeilﬂéoépm eriairsy
substituted vvlth } re hal ogen atons_or alk al koxy, cyano,
-CO-alk, -CcoH - %@ﬂﬁizﬁi%lyl'co%@mwﬁigx.‘/ir ky?stitdl f apyICFs

radicals,
an optical isomer of such a compound or one of its
10 pharmaceutically acceptable salts.

5. Compounds of formula:

15 in which
R, represents a radical -NHCOR; or -N(Rs)-Y-Rg,
Y is CO or SOy,
Rz and R3, which are identical or different, represent
either an aromatic chosen from phenyl, napnthyl and
20 indenyl, these aromatics being unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, formyl, hydroxyl, trifluoromethyl, trifluoro-
methoxy, -CO-alk, cyano, -COOH, -COOalk, -CONR-Rg,

-CO-NH-NRgRj¢, alkylsulfanyl, alkylsulfinyl, alkyl-



al kyl sul finyl, alkylsul fonyl, -alk-NRL4R15, -NR14R15, al kylthioal kyl,
hydr oxyl, hydroxyal kyl, Het, -0Oalk-NHcycloal kyl, OCF3, CF3,

formyl,
- NH CO-

al k,

-SO2NH2, 20 -NH COCH3, -NH-COOal k or Het radicals, or

alternatively, on 2 adjacent carbon atons, with a di oxynet hyl ene, Het

represents a 3- to 10-nmenbered unsatura%gp or saturated nono- or bicyclic
het erocycl e containing one or nore heteroatons chosen from oxygen, sulfur
and 25 nitrogen optionally substituted with one or nore halogen atons or

al koxysy Vi dW , al koxysas banyl Lk 01a1h¥3¢f{Lﬂ%v n%{ CF3 radicals,

the nitrogen 70 cont ai ni ng heter ocyc ei ng op

N-oxi di zed formyRL2 ll%lﬁkyyw laﬁg@ydg%nl igal_.or, _%{ fRerg_aQ&, Aé%f,esent

al kyl ,

|ona hei r

a hydrogen atomor an al kyl radical or alternatlvely R12 5 and~
t oget her formmid thdter odtsmgeic atiosBdo Wi hhdheyrare attached a 3-

10- menber ed saturated nono- or bicyclic heterocycle,

anot her

to

optionally contai ning

het éreoe @ ictrosiant f rioen oxtigem y ls,ul darrz awet ol o Ir 0 genr aech y bei ng

optional |

- COCal k,

which they are attache

from

cycl oal kyl

10

15

20

25

tetrahydro-isoquinolyl, thiazolyl and thienyl rings, it
being possible for these heterocaromatics to be
unsubstituted or substituted with a halogen atom or an
alkyl, alkoxy, hydroxyl, trifluoromethyl,
trifluoromethoxy, cyano, -COOH, -COOalk, -CC-NH-NRgR;g,
-CONR7Rg, =alk-NRgR:g, alkylsulfanyl, alkylsulfinyl,
alkylsulfonyl, alkylsulfanylalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl or hydroxyalkyl radicai,

Ry represents a radical -alk-S0;-R;;, -alk-S0.-CH=CH-Ri.,
Het substituted with -S0,-Ri; or phenyl substituted with
-S02-R;; or -alk-S80,-R;iq,

Rs represents a hydrogen atom or an alkyl radical

R¢ represents a phenylalkyl, Het or Ar radical,

R; and Rg, which are identical or different, represent a
hydrogen atom or an alkyl radical or alternatively Ry
and Rg together form with the nitrogen atom to which
they are attached a 3- to 1l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
heteroatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl

radicals,

substituted with one or nore alkyl 10 radicals, R14 and R15,
whi ch ar e>i dentd thihwir elvgrizrientyl e%)r%gémydlepwdzrcu'gerer&tnm or an al kyl,
aIkyIcycIoaIkyI -al k-Oal k or hydroxyal kyl radlcal
or alternat |W£V“1Rﬁ44‘3élnd @%rogléﬁ%chjo&flm vii edrhfenatitirogen 15 atomto
0- menbered saturated or unsaturated nono-

or bicyclic Het%ef gl %\brtli%lry | POt iy ot her! Het®er‘oat om chosen

I



oxygen, sul fur and nitrogen and being optionally substituted with one or
more al kyl, -CGalk, -CCGalk, 20 -CO NHal k, -CS-NHal k, oxo, hydroxyal kyl,
-alk-0-alk or -CONH2 radicals, alk represents an al kyl or al kyl ene

radi cal, the al kyl and al kyl ene radicals and portions and the al koxy
radical s and portions are in the formofga 25 straight or branched chain
and contain 1 to 6 carbon atons and the cycloal kyl radicals contain 3 to 10
carbon atons, 71 their optical isoners and their pharmaceutically

accept abl e saltg,qWweth the except iR efi Lhe conpeynd fer %@E%Qs%%& whi ch
R2 and R3 represent phenyl radicals, R represents a 5 radical -N (R5)

-Y-R6, Y is 8QRydRegeepesants anmatiyl, radiocalk,ard-Reanepnesents a phenyl
radi cal . 6. Cowpoungs of formula (1) according to claimb5 for which Het is
chosen from berzilmydazalléy.  berzaxazallé orenzatbixgzalke,l herzethi ephene,
ci nnoline, 10 thiophene, quinazoline, quinoxaline, quinoline, pyrazole,
pyrrol e, pyriditeenaitivédzolRe, anddBle togesbgui folrneitpytihm diinecatehi azol e,
t hi adi azol e, piperidine, piperazine, pyrrolidine, triazole, furan,
t et r ahydrdi s8§@rnéioi We 1 chetthaglyy dr6q@itnélchse, at Res e 015 Oharabseyrel es bei ng
optionally substituted with one or nore hal ogen atons or al kyl, al koxy,
vinyl, al koRFECEFBSRF OToXd S drSRfl MOBEF3 Ogr PEEY CLadi B&IFS OGS 1dhi ch™ R2
and R3 represent, %h§Q§I radi cal.s, Rl repre ent s

optiona

containing another heterocatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, -COalk, -CCCalk,
10 -CO-NHalk, -CS-NHalk, oxo, hydroxyalkyi, -alk-0O-alk or
-CO-NH; radicals,
Ri: represents an alkyl, Ar or Het radical,
Ar represents a phenyl, naphthyl or indenyl radical,
these radicals being optionally substituted with one or
15 more halogen atoms or alkyl, alkoxy, cyano, -CC-alk,
-COCH, -CO00alk, -CONR;2R:3, -CO-NH-NRj4R15, alkylsulfanyl,
alkylsulfinyl, alkylisulfonyl, -alk-NR;;R;5, -NR1;Ric,
alkylthicalkyl, formyl, hydroxyi, hydroxyalkyli, Het,
-0-alk-NH-cycloalkyl, OCF;, CF3, -NH-CO-alk, -SO,;NE,,
20 ~NH-COCH;3, ~NH-COOalk or Het radicals, or alternatively,
on 2 adjacent carbon atoms, with a dioxymethylene,
Het represents a 3- to 10-membered unsaturated oz
saturated mono- or bicyclic heterocycle containing one
or more heterocatoms chosen from oxygen, sulfur and
25 nitrogen optionally substituted with one or more
halogen atoms or alkyi, alkoxy, wvinyl, alkoxycarbonyl,

oxo, hydroxyl, OCF; or CF3 radicals, the nitrogen-



a radical -N (R5) -Y-R6, Yis SO2, R5 represents a nethyl 20 radical and
R6 represents a phenyl radical. 7. Conpounds of fornula (I) according to
claim5 in which RL represents a radical -N (R5) -Y-R6, Y is SO2, 25 R2
represents either a phenyl which is unsubstituted or substituted with one

or nore hal ogen atons or al kyl, alkoxyyqgtrifluoronethyl, trifluoronethoxy,
cyano, -CONR7R8, hydroxyal kyl or -alk-NR7R8 radicals; or a 72
het eroaromati ¢ chosen fromthe pyridyl, pyrimdinyl, thiazolyl and thienyl

rings, it betpgcResshBl e HalerddiRse hets pag omghi¢snho:bhe unsubstituted or
substituted wth a hal ogen atomor an al kyl, al koxy, 5 hydroxyl,
trifluoromethybxititzEHuapenet hoxy, - CONR7R8, -al k- NROR10O, al kyl sul fanyl,
al kyl sul finyl, alkylsulfonyl or hydroxyal kyl radical, R3 represents either
a phenyl whiBh isvduindubsthtohedrer idsuistdatluteed au f fecevec or r opres &at ogen
atons or alkyl, 10 al koxy, trifluoronmethyl, trifluoromethoxy, cyano,
- CONRZR8, hydr bx§aPr§h eitomaPk- RR7RS kivadiredlisalowora a lietrevadarenat ika- chosen
fromthe pyridyl, pyrimdinyl, thiazolyl and thienyl rings, it being
possi bl e ¥ orafthdse” heFEEHSFomt it st b béhgndtildstadant edtoR > swlbsElh t ut ed
wi th a hal ogen atom or_an al kyl, al koxy, . _hydroxyl, trifluoronethyl,
trifluoronetﬁgﬁy,af@u@%ﬁ%éhegaﬁk%NRéﬁ{O}Oé%ﬁ?P%EF?aﬁﬂ?u%%qaﬂsﬁW@?ﬁyl,
alkylSUlfonygr %&c@%ﬂﬂ%%yﬁ%€géoé?gigﬁlbptionally containing another
heterocatom chosen £from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
10 radicals,
Riy and Rjs, which are identical or different, represent
a hydrogen atom or an alkyl, -COOalk, cycloalkyl,
alkylcycloalkyl, -alk-O-alk or hydroxyalkyl radical or
alternatively R:y and R;s together form with the nitrogen
15 atom to which they are attached a 3- to 10-membered
saturated or unsaturated mono- or bicyclic heterocycle,
optionally containing another heterocatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, -COalk, -CCOalk,
20 -CO-NHalk, -CS-NHalk, oxo, hydroxyalkyl, -alk-0-zlk or
—-CO-NH; radicals,
alk represents an alkyl or alkylene radical,
the alkyl and alkylene radicals and portions and the
alkoxy radicals and portions are in the form of a
25 straight or branched chain and ccntain 1 to 6 carbon

atoms and the cycloalkyl radicals contain 3 to 10

carbon atoms,



R5 represents a hydrogen atomor an alkyl radical, 20 R6 represents a
napht hyl, phenyl al kyl, Het or phenyl radical optionally substituted with
one or nore hal ogen atonms or al kyl, al koxy, cyano, -CO alk, COCalk,
- CONR12R13, -al k-NR, 4R15, -NR14R15, hydroxyl, hydroxyal kyl, Het, OCF3,
CF3, -NH-CO alk, -S2NH2 or -NH COCal k 25 radicals, or alternatively, on 2
adj acent carbon atons, wth dioxynethylene, R7 and R8, which are identical
or different, represent a hydrogen atomaor an alkyl radical or
al ternativel YPR#*73 b 881t odStFET 5 or W t HIHE ni Pﬁﬁéﬁﬁcﬁfo%%l\xhi ch
they are attached a 3- to #g-rrenbered saturated nono- or bhicyclic
het erocycl e, S6FEPSRENSy SEdntdi ni ng anot her  het er oat om chosen from oxygen,
sul fur and nitrog and 5 bei ng optignall ubst it ut W .t h-.one or _npore
al kyl radi ca‘!fl‘st?1 %&ean%x'ﬁl -9 i%ﬁ %ﬁg icgé]ﬁt%iuc?‘éll ft)o:{ ?fidrfjf“epf e”rf?j f’gﬁfggent a
hydrogen atom or, an al kyle,.cyclqal kyln 12l kdcyel oal kyl of, hydroxyalkyl
radical or 10 alternativel'y R9, and R ¢, together formw th the nitrogen
atom to whi chadhey areyaktjached, a 3- ik0 d&- memberggdresahubatLdn@Eny 1
unsaturated nono- or bicyclic heterocycle, optionally containing another
het er oat om chesgr afir emMd ®xygepresuhter aapdeniylr ogancand bei ng optionally 15
substituted with one or nore alkyl, oxo or -CONH2 radicals, R12 and R13,
which are identical or diff&cemouncepr esenformuhydrOgen aatcomcdmaantal kyl
radi cal or alternatively R13

claim 5 for which Het 1s chosen from benzimidazcle,

benzoxazole, benzothiazole, Dbenzothiophene, c¢innoline,
10 thiophene, guinazoline, quinoxaline, quinoline,
pyrazole, pyrrole, pyridine, imidazole, indole,
isoguinoline, pyrimidine, thiazole, thiadiazo’e,

piperidine, piperazine, pyrrolidine, triazole, <furan,
tetrahydroisoquinoline, tetrahydroquinoline, these
15 heterocycles being optionally substituted with one or
nore halogen atoms cr alkyl, alkoxy, viny.,
alkoxycarbonyl, oxo, hydroxyl, OCF; cr CF; radicals for
which R, and Rj; represent phenyl radicals, R; represents
a radical -N(Rg)-Y-Re¢, Y is SO;, Rs represents a methyl
20 radical and Rg¢ represents a phenyl radical.
7. Compounds of formula (I) according to
claim 5 in which
R; represents a radical -N(Rs)-Y-Rs,
Y is SO,
25 R, represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms cr alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy, cyano,

-CONR7Rg, hydroxyalkyl or =-alk-NRsRg radicals; or a



and R13 together formw th the nitrogen atomto which 20 they are attached
a 3- to 10-nenbered saturated nono- or bicyclic heterocycle, optionally
cont ai ni ng anot her het eroatom chosen from oxygen, sulfur and nitrogen and
bei ng optionally substituted with one or nore alkyl radicals, 25 R14 and
R15, which are identical or different, represent a hydr ogen at om or an

al kyl, cycloal kyl, al kyl cycl oal kyl or hgdroxyalkyl radi cal or
alternatively R14 and R15 together formwi th the nitrogen 74 atomto which

Loy R e Bty BebetoR:na L 0c 10EnDE" A o2k B8y RZ?%#J%%%%%%&W r

bi cyclic heterocycle, optiona contalnlng a

from oxygepnisubiyr aﬁ%nléﬂp&m and el ng ;qpt b%” P§s§g§§&'wt ed with
ca

one or nore al kyl, oxo, hydroxyalkyl ~“or -'CO NH2 ra represents a

to 10- nenber eded8sat ueale @onsatiwsat ed: JONOpOr mr@ﬁ%é&t@% ol OCBé&Ll
contai ning one or nore heteroatons chosen from oxygen, sul fur an 0

ni trogen optsobatiyusebstiitol ed Walllbgene QEomDIce Aal aaer1at o QEy al kyl ,
al koxy, vinyl, alkoxycarbonyl, oxo or hydroxyl radicals, the

ni t r ogensSconbadnonyl , hetet bityet @se tief g Qﬁﬂﬂﬁ.&iﬁdﬂéﬂld)ﬂﬁ) r MNowg, g zed form
and, preferably, Het represents a heterocycle chosen 15 fromthe foll ow ng
het er ocycl es-aben¥RiRi1dazellsylsbéfizoyazolad kyllenddtiivaz ol £ kjaenzotdrivophene,

t hi ophene, ui nazol i ne, qui noxaline, quinoline, pyrrole, pyridine,
P gr hydroxyalkgl radical, a

R: represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,

10 alkoxy, trifluoromethyl, trifluoromethoxy, cyano,
-CONR7Rg, hydroxyalkyl or -alk-NRyRg radicals; or a
hetercaromatic chosen from the pyridyl, pyrimidinyl,
thiazolyl and thienyl rings, it being possible for
these heteroaromatics to be unsubstituted or

15 substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, -CONR-Rg,
-alk-NRgRip, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl
or hydroxyalkyl radical,

Rs represents a hydrogen atom or an alkyl radical,

20 Re¢ represents a naphthyl, phenylalkyl, Het or phenyl
radical optionally substituted with one or more halogen
atoms or alkyl, alkoxy, cyano, -CO-alk, COOalk,
-CONRi12R13, -alk-NR:g4Ris, -NRj¢R:s, hydroxyl, hydroxyalkyl,
Het, OCFi3, CF;, -NH-CO-alk, -SO;NH; or -NH-COOalk

25 radicals, or alternatively, on 2 adjacent carbon atoms,
with dioxymethylene,

R; and Rg, which are identical or different, represent a

hydrogen atom or an alkyl radical or alternatively R,



i m dazol e, indole, isoquinoline, pyrimdine, thiazole, thiadiazole, furan,
t et rahydroi soqui nol i ne and 20 tetrahydroqui noline, these heterocycles being
optionally substituted with one or nore hal ogen atons or al kyl, al koxy,
vinyl, oxo, hydroxyl, OCF3 or CF3 radicals, their optical isoners and
their pharnaceutlcally 25 acceptable sglits, with the exception of the
conpound for which R2 and R3 represent phenyl radi cals, Rl represents a
radical 75 -N (R5) -Y-R5, Yis SO2, R5 represents a nethyl radical and RE

represents aphenyl tagdicgbr 80 SONPOURTS: 1Qf ﬁm%&(é)coﬁ\w@édu%gcho
claim5 in which 5 Rrepresents a radical -N Y SQ2, R2

represents eittker ém@haﬂybcﬂhuchal§—uﬁguhﬁﬁm@wwﬂiéa ssubsitdyt gdnwith one
or nore hal ogen atons or al kyl, al koxy, trifluoronethyl, trifluoronethoxy

or 10 hydroxyal kylcyaticahsreaebcachet ergarienmatlile chosenifiom pybikdylk and
pyrimdyl rings, it being possible for these heteroaromatics to be
unsubst i t ut edredrerosudivat | thresh W tbmaoklgbegen satldmrorarah @l kybgeml kaxy,
hydroxyl, trifluoromethyl or trifluoronmethoxy radical, 15 R3 represents
ei ther a phemfinghi BREASNAASHbsEIRRE Belord Uit | POEE M fPrENeadkyhDr e
hal ogen atons or alkyl, alkoxy, trifluoronethyl, trifluoronethoxy or
hydr oxyal kyl 74di%C1%s; or a het er oaromatic chosen from

Rg and Rjp, which are identical or different, represent
a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl or hydroxyalkyl radical or
10 alternatively Rs and R;; together form with the nitrogen
atom to which they are attached a 3- to 1C-mrembered
saturated or unsaturated monoc- or bicyclic heterocycle
optionally containing another hetercatom choser from

oxygen, sulfur and nitrogen and Dbeing optionally

—
1

substituted with one or more alkyi, oxc or -CO-NH.

radicals,

R:2 and Ri:3, which are identical or different, represent

a hydrogen atom or an alkyl radical or alternatively Ri:

and Rj; together form with the nitrogen atom to which

20 they are attached a 3- to 10-membered saturated mono-
or bicyclic heterocycle, optionally containing another
heterocatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
radicals,

25 Ris and Ri;s, which are identical or different, represent

a hydrogen atom or an alkyl, cycloalkyl,

alkylcycloalkyl or hydroxyalkyl radical or

alternatively R;; and Ris together form with the nitrogen



pyridyl and pyrimdyl rings, it being possible for 20 these heteroaromatics
to be unsubstituted or substituted with a hal ogen atom or an al kyl,

al koxy, hydroxyl, trifluoronethyl or trifluoronethoxy radical, R5
represents a hydrogen atom or an al kyl radical, Re represents a naphthyl,
phenyl al kyl, Het or phenyl 25 radical optionally substituted with one or
nore hal ogen atons or al kyl, al koxy, -Né -4R -5, hydroxyl, hydroxyal kyl,
OCF3, CF3 or -SO2NH2 radicals, or alternatively, on 2 adjacent carbon

atons, with djoxynes Ryl ene.. 8 Rle and Ris.y ‘é%“iic—h & %d—qn%’?%efr%'d or

different, represent a hydrogen atom or an Kyl , cycl oa

al kyl cycl oal ket uora dusdraxyal daudadic dlory- A tgraatively R4 and R 5

together formwith the nitrogen 5 atomto which they are attached a 3- to
10- menber ed cgatiwratlad;, aroninsiat At dHNI0-h e iG] i eteraeyc! e,
optionally containing anot her heteroatom chosen from oxygen, sulfur and
ni trogen and dxaigeg,optuldnal land subistddeut echdvidel monepari amerie val kyl, oxo,
hydr oxyal kyl 10 or -CO NH2 radicals, Het represents a 3- to 10-nenbered
unsat ur at ed Gubsdatttgtded idneneoohimeyr isd ket erceey e lny dcontyailidylg one  or
nore heteroatons chosen from oxygen, sulfur and nitrogen optionally
substituted Wt h“hé'fer TA8t€215 hal ogen atoms or al kyl, al koxy, vinyl,

alkoxycarbonﬁgk oxo or hydroxyl _radicals, the nitrogen-containing
het er ocycl es ‘1561 nd SSFSSEAZIT y & n *theitP NLOxM@MPEISFor HNSaRH I 2prEf ePEDI y,

Het represen%%g%gygégW%%ggg 890 %%yclic heterocycle containing one

or more heteroatoms chosen from oxygen, sulfur and
10 nitrogen optionally substituted with one or more
halogen atoms or alkyl, alkoxy, vinyl, alkoxycarbonyl,
oxo or hydroxyl radicals, the nitrogen-containing
heterocycles being optionally in their N-oxidized form
and, preferably, Het represents a heterocycle chosen
15 from the following heterocycles: benzimidazoecle,
benzoxazole, benzothiazole, benzothiophene, thiophene,
quinazoline, quinoxaline, quinoline, pyrrole, pyridine,
imidazole, indole, isoquinoline, pyrimidine, thiazole,
thiadiazole, furan, tetrahydroisoquinoline and
20 tetrahydroquinoline, these heterocycles being
optionally substituted with one or more halogen atoms

or alkyl, alkoxy, vinyl, oxo, hydroxyl, OCF; or CF

w

radicals,

their optical isomers and their pharmaceutically
25 acceptable salts,

with the exception of the compound for which R; and R;

represent phenyl radicals, R; represents a radical



fromthe follow ng heterocycl es: benzim dazole, 20 benzoxazol e,
benzot hi azol e, benzot hi ophene, thiophene, quinoline, pyrrole, pyridine,
pyrimdine, thiazole, thiadiazole, furan, tetrahydroisoquinoline and

t et rahydroqui nol i ne, these heterocycles being optionally substituted with
one or nore halogen atons 25 or al kyl, akkoxy, vinyl, oxo, hydroxyl, OCF3
Or CF3 radicals, their optical isonmers and their pharmaceutically
acceptable salts, 77 with the exception of the conmpound for which R2 and R;

represent phepyk.fadigal sy Rl depresentsrastAdlcal mee N {RBY g1 Yz R0, Y s
SO2, R5 represents a nethyl radical and R6 represents a pheny? radical . 5
9. Process far pegpaséngst heppenpoundaiehl.formula (1) according to claim5
for which Rl represents a radical -NHCOR4, characterized in that an acid
RACOCH for which R4 h&s t h€oggmmnueanpigsf@snile cl@i)m Gecerdieacted with a
derivative of fornmula: 10 NH2 15 in which R2 and R3 have the sanme neani ngs
as in claim5Blaimhé proddiéichi sol ated and optionally converted to a
pharmaceutically acceptable salt. 10. Process for preparing the conpounds

of formia RE)FaeEdfanhy torefarad 5 FoRsMhidh /Rl represents a radical
-N(R5)-Y—R6,ch%r%%é?rized in that a
R: represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
atkoxy, trifluoromethyl, trifluocromethoxy or

10 hydroxyalkyl radicals; or a heterocaromatic chosen from
pyridyl and py;im}dyl rings, it being possible for fy}@
these heteroaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl or trifluoromethoxy radical,

15 R; represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy or
hydroxyalkyl radicals; or a heterocaromatic chosen from
pyridyl and pyrimidyl rings, it being possible for

2C these heteroaromatics to be unsubstituted or
substituted with & halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl or trifluoromethoxy radical,

Rs represents a hydrogen atom or an alkyl radical,

R¢ represents a naphthyl, phenylalkyl, Het or phenyl

[\
Ul

radical optionally substitutea with one or more halogen
atoms or alkyl, alkoxy, -NRi;4R:s5, hydroxyl, hydroxyalkyl,
OCFs3, CF3 or -350,;NH; radicals, or alternatively, on 2

adjacent carbon atoms, with dioxymethylene,



derivative of forrmula: 20 78 in which Rl1- and R3 have the sane neani ngs as
inclaim5 is reacted with a derivative Hal-Y-R6 for which Y and R6 have
the same neanings as in claim5 and Hal represents a hal ogen atom
optionally followed by a derivative 5 Hal -al k, Hal represents a hal ogen
atomand alk represents an alkyl radicalg (1-6C in the formof a straight
or branched chain) to give the conpounds for which R5 is an al kyl radical,
the product isolated and optionally converted to a pharmaceutically
acceptabl e 1Q,sahy. rLl. JRriogessrd ofqprepari ngvtB%@@F@Qundsagtesfeg&”“'a
(1) according to claim5, characterized in that a derivafive R2-CHBr-R3
for which R zand R3dhayent he Sas®e neani ngsnas igLigl@i m 5¢ kglbgq%ed with a
derivative o 15 formula: HNin which RL has the sane neanings as in claim
5, the produdtkyilsolcted kand opt oonal | nycarwentléd it 0 a rphadcamceut beal |y
acceptable salt. 2C 12. Process for preparing the conpounds of fornula (1)
accor di ng t o aditaimnas ifvusrl wiiiehaiRl Representsr dormdiwcah =Ne( RBrro¥eR6 in
which R6 is a phen radi cal substituted with a hydroxyl radical,

char act er? zed o gﬁaﬂ’ QﬁnFé@Moﬁﬁﬁhgaéeﬁﬁbaﬁdébf3foﬂﬁvléGtmﬁmb@reWhlch

2:5 Rl represents a radical -N (R5) -Y-Re in which R6 is a
saturated or unsaturated mono- or bicyciic hete rocycle,

optionally containing another heterocatom chosen from

oxygen, sulfur and nitrogen and being opbtionally

substituted with one or more alkyl, oxo, hydroxyalkyl
10 or -CO-NH,; radicals,

Het represents a 3- to 1l0-membered unsaturated or

saturated mono- or bicyclic heterocycle containing one

or more heterocatoms chosen from oxygen, sulfur and

nitrogen optionally substituted with one or more

=
(@]

halogen atoms or alkyl, alkoxy, vinyl, alkoxycarbonyl,
oxo or hydroxyl radicals, the nitrogen-conteining
heterocycles being optionally in their N-oxidized form
and, preferably, Het represents a heterocycle chosen
from the following heterocycles: benzimidazole,

20 benzoxazole, benzothiazole, benzothiophene, thicphene,

guinoline, pyrrole, ©pyridine, pyrimidine, thiazole,
thiadiazole, furan, tetrahydroisoquinoline and
tetrahydroquinoline, these heterocycles being

optionally substituted with one or more halogen atoms
25 or alkyl, alkoxy, vinyl, oxo, hydroxyl, OCF; or CF;

radicals,

their optical isomers and their pharmaceutically

acceptable salts,



phenyl radical substituted with an al koxy radical is 79 hydrolyzed, the
product isolated and optionally converted to a pharnaceutically acceptable
salt. 13. Process for preparing the conpounds of formula (I) according to
claim5 for which RL represents 5 a radical -N(R5)-Y-R6 in which REis a
phenyl radical substituted with a hydroxy(1C)al kyl radical, characterized
i‘n that diisobutylalum numhydride is reacted with a correspondi ng
conmpound of forrmula (I) for which Rl represents a radical -N (RS) -Y-R6 in
which RE 10 i 12 &@D&kcé?@i&ﬁ' ogubsld taged wd hean gl koxyegarbanyly.

radi cal, the product isolated and optionally converted to a” ’

phar maceut i caldpy eaeerpt gdledrsal tradi4alRr,ocess teprprepasi ng t hggeegpounds
of formula (1) according to claim5 for which RL represents 15 a radical
-N(R5) - Y- R6 i-iv (®hi eli-RE, is s phenylrRsr adpeakesubsti hwtediwrbbiaa . and
1-pyrrolidinyl radical, characterized in that pyrrolidine is reacted with
a correspontfficngepoApennd of phenmul aa¢iyator which RL represents a radical
-N (R5) -Y-R6 in which R6 is a phenyl 20 radical substituted with a
fluorine atom the product Bresiestsedt @hd FesPiagrald yteonveamosdiiie aof
pharnaceutic%gly accegtable salt.

rmula (I) according to claim 5 for which R; represents
a radical -NHCORy, characterized in that an acid R,COOH

for which Ry has the same meanings as in claim 5 1is

reacted with a derivative of formula:

10
F‘2
At
N—-
L
\NH
2
ir which R; and R3 have the same meanings as in claim 5,
the product isoclated and optionally converted to a
pharmaceutically acceptable salt.
15 10. Process for preparing the compounds of

formula (I} according to claim 5 for which R; represents
a radical ~-N(Rs)-Y-R¢, characterized in that a

derivative of formula:

2
Ra_l\

N.__._._

\
NH,
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20
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in which R; and R; have the same meanings as in claim 5
is reacted with a derivative Hal-Y-R¢ for which Y and Rq
have the same meanings as in claim 5 and Hal represents
a halogen atom, opticnally followed by a deriva=zive
Hal-alk, Hal represents a halogen atcm and alk
represents an alkyl radical (1-6C in the form of a
straight or branched chain) to give the compounds for
which Rs 1s an alkyl radical, the product isoliated and
optionally converted to a pharmaceuticaily acceptable
salt.

11. Process for preparing the compounds of
formula (I) according to claim 5, characterized in that
a derivative R:-CHBr-R; for which R, and R; have the same
meanings as 1in claim 5 is reacted with a derivative of

formula:

HN—

\\R

1

in which R; has the same meanings as in claim 5, the
product isolated and optionally converted to a
pharmaceutically acceptable salt.

12. Process for preparing the compounds of
formula (I) according to claim 5 for which R; represents
a radical -N{Rs)-Y-R¢ in which R¢ is a phenyl radical
substituted with a hydroxyl radical, characterized in
that a corresponding compound of formula (I) for which
R, represents a radical -N(Rs)-Y-R¢ in which R¢ is a

phenyl radical substituted with an alkoxy radical is



10

15

20

79

hydrolyzed, the product isolated and cptionally
converted to a pharmaceutically acceptable salt.

13. Process for preparing the compounds of
formula (I) accocrding to claim 5 for which R; represents
a radical -N(Rg)-Y-R¢ in which Rg is a phenyl radical
substituted with a hydroxy(1C)alkyl radical,
characterized in that diisobutylaluminum hydride is
reacted with a corresponding compound of formula (TI)
for which R; represents a radical -N(Rs)-Y-R; in which Rg
is a phenyl radical substituted with an alkoxycarbonyl
radical, the product isolated and optionally converted
to a pharmaceutically acceptable salt.

l4. Process for preparing the compounds of
formula (I} accerding to claim 5 for which R; represents
a radical -N(Rg)-Y-R¢ in which Rg¢ is a phenyl radical
substituted with a l-pyrrolidinyl radical,
characterized in that pyrrolidine is reacted with a
corresponding compound of formula {(I) for which R;
represents a radical -N(Rs)-Y-R¢ in which R¢ is a phenyl
radical substituted with a fluorine atom, the product
isolated and optionally converted to a pharmaceutically

acceptable salt.



