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orsone of its pharnmaceutically acceptable salts, to the

L

of formula (1), to their pharmaceutically acceptable salts and’m@EWhelr

preparation. w450Ihgaggground of formula (I) for which Egﬁb
phényl radlca% El rgpresents a radical -N (R4) SCQQQ?T r

Qresent

epresents a

phenyl radi cal and R6 represents a nethyl radical is described as a
synthesis internediate in patent WD 99/01451. The ot her conpounds 20 and
their pharmaceutically acceptable salts are novel and as such formpart of

the invention. '?HiQﬁﬂHﬁ@TEbALT@8M96§§@féNEnH@ﬁ%APﬁI&@'ﬂ%ﬁ?l NE

pharmaceuti cal conpositions containing, as active 1 ngredien at

| east one

conpound of forpukayaT2viRg, repvesentsraptadi §@1k1v&1rf6§é R Tﬁ‘kfIBAf) - CO R5,

PREPARATION

5 The present invention relates to
pharmaceutical compositions containing, as active

ingredient, at least one compound of formula:

AN

R

1

10

or one of its pharmaceutically acceptable salts, to the

novel derivatives of formula (I), to their
pharmaceutically acceptable salts and to their
preparation.

15 The compound of formula (I) for which R, and
R; represent phenyl radicals, Ri represents a radical

-N (Rg4) SO2Rg, R; represents a phenyl radical and Rg

represents a methyl radical is described as a synthesis

intermediate in patent WO 99/01451. The other compounds

20 and their pharmaceutically acceptable salts are novel
and as such form part of the invention.

In formula (I)

IR

*G00002*



-N (R4)

met hoxy,

radi cal s;

-S2R6, R2 and R3, which are identical or different, represent
either an aromatic chosen from phenyl, naphthyl and 5 i ndenyl, these

arenmati cs bei ng unsubstituted or substituted with one or nore hal ogen
atoms or al kyl, alkoxy, formyl, hydroxyl, trifluoronethyl, trifluo
-CO al k, cyano, -COOH, COQal k, - CONR7R8, -CO NH NRORI10,

al kyl sul fanyl, al kyl sul finyl, alkylsulfonyl, 10 al kyl sul fanyl al kyl ,
al kyl sul fi nyl al kyl, al kyl sul fonyl al kyl , hydroxyal kyl or -al k- NR7R8

Ok, arérges@g&atr@n@tf&dmem tmqmsbenmﬁwyd@ renzot hi azo

benzothlenyl benzoxazol yl, chromanyl, 2, 3- dlhydrobenzofuryl
2, 3- dlhydrobenzash+$my%, furyl 15 |n1dazolyl i sochromanyl, isoqu
pyrronI,
t hi azol yl
to be unsubstituted or substituted wth a hal ogen atomor an al kyl,
eitheruanomephgkict chpbaor rernhpiynytyanaphth¢DOMNdACOal kK,
CI)NH—NRQRIO - CONR7R8, -al k- NROR10, al kyl sul fanyl, al kyl sul finyl,
a|ky|su|fény#ndénk9r téaﬁﬁaﬁypaﬁkyFs EﬁkygsunﬁphyFarkyed ﬁFkyIsquonyIaIkyI
or hydroxyalk§# ﬁg L R4 re resents a_radical - (R12)
E%e AVltﬁrOHEy FoRPk§I B}OﬂﬁPbﬁFﬂ?F OFBa%Eb%esents a

20 hydroxyl,

- Het

hydr ogen ato
Ar,

al koxy,

10

15

20

25

pyridyl, pyrimdyl, quinolyl, 1,2,3,4-tetrahydro- i soqui

methoxy, -CO-alk, cyano, -COOH, C0COalk, -CONRyRg, -CO-
NH-NRgRj0, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl,
alkylsulfanylalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, hydroxyalkyl or -alk-NRsRg radicals;
or a heteroaromatic chosen from benzofuryl,
benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl,
2,3-dihydrobenzofuryl, 2,3-dihydrobenzothienyl, furyl,
imidazolyl, isochromanyl, isoquinolyl, pyrrolyl,
pyridyl, pyrimidyl, quinolyl, 1,2,3,4-tetrahydro-
isoguinolyl, thiazolyl and thienyl rings, it being
possible for these hetercaromatics to be unsubstituted
or substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, cyano,
-COOH, CO0Oalk, -CO-NH-NRgRip, -CONR7Rg, —-alk-NRgR;g,
alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, alkyl-
sulfanylalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl
or hydroxyalkyl radical,

R; represents a radical -C(Rji) (Riz)-Het, -Het,

- (CR11) (R12) -Ar, Ar, cycloalkyl or norbornyl,

Rs represents a hydrogen atom or a hydroxyalkyl,

-alk-C0O0Oalk, -alk-CONR,Rg, -alk-NRsRg, alkoxy, Ar, Het,

ro-

lyl,

nol yl ,
nol yl ,

and; tdn@nyd, milngs, arte Beieng i cpds sirblde ffferehhies e cheteerear omat i cs

al koxy,

- Het,

g%?oxa,h¥gE%§X?lE¥droxy§[ktgg??uokomeLgygF»{&E@luéggk NR7R8,



-CH2Ar, -CH2Het. o¥ al kyl radical optionally substituted wth one or nore
hal ogen atonms, RE represents a hydroxyal kyl, -al k-COQal k, -al k- CONR7RS,

-al k- NR7R8, al koxy, Ar, Het, -CH2Ar, -CH2Het or alkyl 5 radical optionally
substituted with 1 or nore hal ogen atonms, R7 and R3, which are identical
or .different, represent a hydrogen atomor an al kyl radical or
alfernatively R and R8 together formwith the nitrogen atomto which 10
they are attached a 3- to 10-nenbered saturated nono- or bicyclic

heterocycl e, —epthenal ty,wontal ning, anatdesa1 hglerqaton chasen £ rqm oxygen,
sul fur and nitrogen and being optionally substituted with one or nore

al kyl radi calish b9eR2randrBlO.a1wlicah adlaisi, dentical or different, represent
a hydrogen atom or an al kyl, -COCal k, cycloal kyl, alkyl cycl oal kyl,
-al k- 0-al k oRgshydpozyahkyl aradideakyst kya) t eabat Coehyk RI-and-&®RIORimget her
formwith the nitrogen atomto which they are attached a 3- to 10-nenbered
20 sat ur at ed -ed kah&aRur at letbrwoncir oridli cydlHerhet-€Hodgcl @r abpyional |y
cont ai ni ng anot her heteroatom chosen from oxygen, sulfur and nitrogen and
bei ng opt Pon&FRy cagulePtilmrdd Ywistily s¢aé use dnié hallk pir, moeeabk 1 ogealal k

-CO NHal k, -CS-NHal k, oxo, hydroxyal kyl, -alk-Oalk or 25 -CO NH2

radi cal s, R12%8fresents a hydrogen atom or a hydroxyal kyl, -al k- COQal k,

-al k- R FRE% érellclikliglg\fR7wF§18ichalak:Pexyia ST different, represent a

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

10 they are attached a 3- to l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
hetercatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
radicals,

15 Ro and Rjp, which are identical or different, represent
a hydrogen atom or an alkyl, -COOalk, cycloalkyl,
alkylcycloalkyl, -alk-0-alk or hydroxyalkyl radical or
alternatively Rg and Rjg together form with the nitrogen
atom to which they are attached a 3- to 10-membered

20 saturated or unsaturated mono- or bicyclic heterocycle,
opticnally containing another hetercatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, -COalk, -COQalk,
-CO-NHalk, -CS-NHalk, oxo, hydroxyalkyl, -alk-0O-alk or

25 =CO-NH, radicals,

R;; represents a hydrogen atom or a hydroxyalkyl,

-alk~CO0Oalk, -alk-CONR;Rg, —-alk-NR;Rg, alkoxyalkyl, Ar,



Het, -CH2Ar, -CH2Het or al kyl radical optionally substituted with one or
nore hal ogen atons, R12 represents a hydrogen atom or a hydroxyal kyl,

-at k- COQal k, -al k- CONR7R8, -al k-NR7R8, al koxyal kyl or 5 al kyl radi cal
optionally substituted with one or nore halogen atons, or alternatively
R11 and R12 together formwith the carbpn atomto which they are attached
a 3- to 10-menbered saturated nono- or bicyclic ring, 10 optionally

cont ai ni ng anot her het eroatom chosen from oxygen, sulfur and nitrogen and

bei ng optionaldy -sybatitutadsa thy onevor e kyberadicals, Ar _
represents a phenyl, naphthyl or indenyl radical. ‘these different radicals

bei ng opti onahdpy tsuhstdd wiieth che Wit dare e ogere haegen atons or al kyl ,
al koxy, -CO al k, cyano, -COOH, -COQCal k, -CONR13R14, -CO NH NR15R16,

al kyl sul f anylR:, atdytssgfianyd hydtdydsudfanydy a ab kdMNRPRIG,1 - NRISR16,

al kyl t hi oal kyl, fornyl, CF3, OCF3, Het, -0 al k-NHcycl oal kyl, SO2NH2, 20
hydr oxyl , hydredxy&0aalk - NHCBadJONRYRICOCH kk réRtiReal s lepxyehk2ladjacent
carbon atoms with di oxynethylene, Het represents a 3- to 10-nmenbered
unsat urat ed &rl kydati@Eced miric-orer I Spdistd thidtest oyl ©ncomraimeingg one  or
nore heteroarons chosen from oxygen, sulfur and 2_5 nitrogen optionally
substitut ed WHP9GHe 3 Fore hal ogen atons or al kyl, al koxy,

o koxyoar bonyl, 940,00 NP KRRl ogbleonl brggen;cent gl s
carbon atom to which they are attached a 3- to
l0-membered saturated mono- or bicyclic ring,

10 opticnally containing another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl radicals,

Ar represents a phenyl, naphthyl or indenyl radical,
these different radicals being optionally substituted

15 with one or more halogen atoms or alkyl, alkoxy,
-CO-alk, cyano, -COCH, -COOalk, =-CONR;3R14,
-CO-NH-NRj5R16, alkylsulfanyl, alkylsulfinyl,
alkylsulfonyl, -alk-NRjisRis, -NRisRjs, alkylthiocalkyl,
formyl, CFj3, OCF3;, Het, -0O-alk-NH-cycloalkyl, SO,NH,,

20 hydroxyl, hydroxyalkyl, -NHCOalk, NHCOOalk radicals or
on 2 adjacent carbon atoms with dioxymethylene,

Het represents a 3- to l0-membered unsaturated or
saturated mono~ or bicyclic heterocycle containing one
or more heteroatoms chosen from oxygen, sulfur and

25 nitrogen optionally substituted with one or more
halogen atoms or alkyl, alkoxy, alkoxycarbonyl, oxo or

hydroxyl radicals, the nitrogen-containing heterocycles

being optionally in their N-oxidized form,



5 R13 and R14, which are identical or different, represent a hydrogen atom
or an alkyl radical or alternatively RI3 and R14 together formwth the
nitrogen atomto which they are attached a 3- to 10-nenbered saturated
nmono 5 or bicyclic heterocycle, optionally containing another heteroatom
chosen from oxygen, sulfur and nitrogen nd being optionally substituted
with one or nore alkyl radicals, R15 and R16, which are identical or
different, represent 10 a hydrogen atom or an al kyl radical or

al ternativel %, Rl en%q, RiRi tRagtberqfQr mud thethespliLogen at ppLL Q- which
they are attached a 3- to 10-nenbered saturated nono- or bicyclic

het er ocycl e, aopt/deaglkhy a¢ont airniang aargtihetdikat ereakomeghaserfkom, pxygen,
sul fur and nitrogen and 15 being optionally substituted with one or nore

al kyl  radi cahsl, Ral kgepriesentcsrmanwialtkylheom igl dodeenea traaditwcalwhildh t he
precedi ng definitions and in those which follow, unless otherw se stated,

t he al kyl andhe20 aakkpiténcheddiac dl-s tand Opoetmbemsdard ttime takbkoxyoradi cal s
and portions are in the formof a straight or branched chain and contain 1
to 6 carbén afokdcasdichéeteyeicoaleyl opadicnals yconngrandngoahotbarbon
atons. Anong the alkyl radicals, there may be 25 nentioned the nethyl,
ethyl, n-propflFerreésbfFofyicsen- By PXYgE8 b LT 889bli I C9eer 8NBuUt yI |

pentyl and hexyl, cadicals, ATong e alkory, adiodl s, therg, my be

radicals,
Ris and Rjg, which are identical or different, represent
10 a hydrogen atom or an alkyl radical or alternatively Ris
and Rjg together form with the nitrogen atom to which
they are attached a 3- to 1l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
heterocatom chosen from oxygen, sulfur and nitrogen and
15 being optionally substituted with one or more alkyl
radicals,
alk represents an alkyl or alkylene radical.
In the preceding definitions and in those
which follow, unless otherwise stated, the alkyl and
20 alkylene radicals and porticns and the alkoxy radicals
and portions are in the form of a straight or branched
chain and contain 1 to 6 carbon atoms and the
cycloalkyl radicals contain 3 to 10 carbon atoms.
Among the alkyl radicals, there may be
25 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, iso-propoxy,



menti oned the nethoxy, ethoxy, n-propoxy, iso-propoxy, 6 n-butoxy,

i so- but oxy, sec-butoxy, tert-butoxy and pentyloxy radicals. Anong the

cyel oal kyl radicals, there nay be nentioned the cyclopropyl, cyclobutyl,
cycl opentyl and 5 cycl ohexyl radicals. The term hal ogen conpri ses
chlorine, fluorine, brom ne and iodine.; Anong the heterocycles represented
by"Het, the follow ng heterocycles nay be mentioned: 10 benzi m dazol e,
benzoxazol e, benzot hiazol e, benzothi ophene, cinnoline, thiophene,

qui nazol i ne, -guicRe¥al ;RS- LAYRY, | Bec-BYEBZY, € cRYLEALBxyPYRRLdI NE,

i m dazol e, indole, isoquinoline, pyrimdine, thiazole, ?hladlazole,

pi peridi ne, pkperazikgeradiiicazel.e, furan, 15 tetrahydroi soqui noline,

t et rahydroqui noli ne, these heterocycles being optionally substituted with
one or nore hal ogen akowrgorthal kylkcloallkgiy radlikexgcarbemygl mayoke,

hydr oxyl, OCF3 or CF3 radicals. The conpounds of formula (I) may be

provi ded 20meptikaetioteotyerantiosner s candobbitdilasceréopsowisandThese

i somers and m xtures thereof also formpart of the invention. Preferably,
t he conpoBnd§Y6foh&rmt &2Piradfe those for which 25 Rl represents a

radical -N(R4)R5 or _NTg§4%e}§F%§§bgen comprises chlorine,

fluorine, bromine and iodine.
Among the heterocycles represented by Het,
the following heterocycles may be mentioned:

10 benzimidazole, benzoxazole, benzothiazole,
benzothiophene, cinnoline, thiophene, quinazoline,
quinoxaline, gquinoline, pyrazole, pyrrole, pyridine,
imidazole, indole, isogquinoline, pyrimidine, thiazole,
thiadiazole, piperidine, piperazine, triazole, furan,

15 tetrahydroisoguinoline, tetrahydrogquinoline, these
heterocycles being optionally substituted with one or
more halogen atoms or alkyl, alkoxy, alkoxycarbonyl,
ox0o, hydroxyl, OCF3 or CFi3 radicals.

The compounds of formula (I) may be provided

20 in the form of enantiomers and of diastereéisomers.
These isomers and mixtures thereof alsoc form part of
the invention.

Preferably, the compounds of formula (I) are
those for which

25 R; represents a radical -N(R4)Rs or -N(R4)-SOzRe,

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

alkoxy, trifluoromethyl, trifluoromethoxy, -CO-alk,



R2 represents either a phenyl which is unsubstituted or substituted with
one or nore hal ogen atons or al kyl, al koxy, trifluoronethyl,
trtfluoronmethoxy, -CO alk, 7 cyano, -CONR, R8, hydroxyal kyl or -al k-NR-;RB.
radi cals; or a heteroaromatic chosen fromthe pyridyl, pyrimdyl,
thiazolyl and thienyl rings, it being possible for these heteroaromatics
to“be unsubstituted or 5 substituted with a hal ogen atomor an al kyl,

al koxy, hydroxyl, trifluoromethyl, trifluoronethoxy, -CONK-RB,

-al k- NRORLOr cglkyd, suldoamyk,, ah vk suhd iyl o8l byl Sl 80y Laa ooy dr gxyal ky!
radical, R3 represents e|tF1er a phenyl which is unsubstituted or
substituted W bk eI lommie Rlcegen falc@ig her pairkyly,l, alykaxMdyl,
trifluoronmethyl, trifluoronethoxy, -CO alk, cyano, -CONR RS, hydroxyal kyl
or -al k- NR?R&hrladzlodaAls anar tkaehreyt]errowg@rramtc behogemdssamltehe opyri dyl ,
pyrimdyl, thiazolyl and thienyl rings, it being possible for 15 t hese
het er oar omat ité$ steo hgd anesuisstattigtsed cobe sussbisttutted ewi oy a hal ogen at om or
an al kyl, al koxy, hydroxyl, trifluoromethyl, trifluoronethoxy, -CONR7RS,
~al k- NRORE3, Saubléﬂwtfe%wltha@kﬂaslmqqnnwtonamy|a§maflckml|, admwdr oxyal kyl

radical, 20 R4 repr sent s a radical - : C(R11)
(R12) -Ar, ADYSESS: fllﬁé‘an?&hé’slenttsrlg lW&PB@éﬁoétyom"GpN§7R8 ’
P%ﬂ;gé¥agryg| Iahgﬁ e gﬁkylsdiéjj“R7R81ky%l l@@%y Z l§ ﬁsulf%ﬂy%r

or hydroxyalkyl radical,
R3 represents either a phenyl which is unsubstituted or

10 substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy, -CO-alk,
cyanc, =CONRsRg, hydroxyalkyl or -alk-NR;Rg radicals; or
a hetercaromatic chosen from the pyridyl, pyrimidyl,
thiazolyl and thienyl rings, it being pocssible for

15 these hetercaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, -CONR;Rg,
-alk-NRgRjp, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl
or hydroxyalkyl radical,

20 Ry represents a radical -C{(Rii) (Riz)-Het, -Het,
-C(R11) (R12) -Ar, Ar or norbornyl,
Rs; represents a hydrogen atom or a hydroxyalkyl,
-alk-CQ0Oalk, -alk-CONR4Rg, =-alk-NR+sRg, alkoxy, -CHyAr,
-CHyHet or alkyl radical,

25 Rg represents a hydroxyalkyl, -alk-COOalk, -alk-CONR-Rg,
~alk-NR7Rg, alkoxy, -CH;Ar, -CHyHet or alkyl radical,
R, and Rg, which are identical or different, represent a

hydrogen atom or an alkyl radical or alternatively Ry



25 R6 represents a hydroxyal kyl, -al k- COQal k, -al k- CONR7R8, -al k- NR7R8,
al koxy, -CH2Ar, -CH2Het or alkyl radical, R; and R8, which are identical
or~different, represent a hydrogen atom or an al kyl radical or
alternatively R 8 and R6 together formw th the nitrogen atomto which
they are attached a 3- to 10-nmenbered saturated nmono- or bicyclic
heferocycl e, optionally containing another heteroatom chosen from oxygen,
sul fur and nitrogen and 5 being optionally substituted with one or nore

alkyl - Tadicald gt cog0fnROr bl %gltﬁ;i?hiedg?%??énoét%;ﬁr_@glﬁ;ﬁhreprese”t

a hydrogen atom or an”al kyl, cyclo ycl oa -0-alk or

hydroxyal kyl thadi ¢ale Qft tachedl ternatiovaloyiRhrand (RLQ tegethendermwi th the
nitrogen atomto which they are attached a 3- to 10-nenbered saturated or

unsat urat ed REN@- cGic 1hicC yeltie degtearqCyelte onaQnti eraltlay nGert ainkitmg ranot her
het er oat om chosen from oxygen, sulfur and nitrogen and being optionally
11) substi t uthed ewidalt conehorsempriecai lorly,genCOasluld, £ urCa@@akk t roge@ MiHal k, oxo,
hydr oxyal kyl or -,,'-"O-NH2 radicals, P,,,, represents a hydrogen atom or
a hydroxyal kyleing Sickicoedily, sudsk-itoiRI7RE th- sinle- NR- 7R8e allkodyal kyl , Ar,
Het, -CH2Ar, -CH2Het or al kyl rad4cal optionally 20 substituted with one
or nore hal ogéfi&edi®s, R-, represents a hydrogen atom or a hydroxyal kyl ,
-al k- CO0al k, -al k- CONR- 7R8, -al k-NR- 7R8, al koxyal'.-,yl or alkyl radical
optional Iy siBstlfufed W oRe Sort éca% or different, represent

a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl, =-alk-O-alk or hydroxyalkyl radical or

10 alternatively Rg and Rip together form with the nitrogen
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

15 substituted with one or more alkyl, -COalk, -C0Oalk,
-CO-NHalk, oxo, hydroxyalkyl or -CO-NH, radicals,
R11 represents a hydrogen atom or a hydroxyalkyl,
-alk-COOalk, -alk-CONR;Rg, -alk-NRyRg, alkoxyalkyl, Ar,
Het, -CH,Ar, -CHzHet or alkyl radical optiocnally

20 substituted with one or more halogen atoms,
Ri; represents a hydrogen atom or a hydroxyalkyl,
-alk-CO0Oalk, -alk-CONR4Rg, —alk-NR;Rg, alkoxyalkyl or
alkyl radical optionally substituted with one or more
halogen atoms,

25 or alternatively R;; and Rz together form with the
carbon atom to which they are attached a 3- to 10-
membered saturated mono- or bicyclic ring, optionally

containing another heteroatom chosen from oxygen,



hal ogen atons, 25 or alternatively R11 and R12 together formwth the
carbon atomto which they are attached a 3- to 10- nenbered saturated nono-
or-bicyclic ring, optionally containing another heteroatom chosen from
oxygen, 9 sulfur and nitrogen and being optionally substituted wth one or
more al kyl radicals, Ar represents a pheqiyl or naphthyl radical, these
different radicals being optionally substituted with 5 one or nore hal ogen
atons or al kyl, al koxy, -CO alk, cyano, -CONRL7R 4r al kyl sul fonyl,

'a|k'NR,3R16%uiNB¥SB%@,ni@Eo%enOGE@1b@@%@H%ﬁthb@%Q&&'s@%sﬁl@&Qéﬁﬁlkyl
radicals or on 2 adjacent carbon atons w th di oxynmet hyl ene, Het represents

a 3- to 10- neiher edeunsatndrat @d kgl kAdsatkusat ed nono- or bicyclic

het er ocycl e contai ning one or nore heteroatonms chosen from oxygen, sul fur
and nitrogearopkpaealenyt ss b phictytle d rwintiphahe lorandrce 1, hahegen at ons or

al kyl , al koxy, oxo or hydroxyl radicals, the nitrogen-containing

het er ocycl es dadifiegens epciicrdls ypeilmat leeitd oNadXivdispéd tiiérpeand i tivor e
particularly, Het represents a heterocycle _chosen from benzi m dazole,
benzoxazol’e, °BE€n£t AiC&LolNé 1 0I5EN 2GRS0 pieRe K Yithi Spkere, q&itnazéli ne,

S0au; nol | me Y Aper ni GRNE: Fatr 2z ke Hehf BB hzor L AT QR aRse, ~NRasRac,

et ahyor of Spall gL ETE S0, Lot LaYSL9NUbooh, BFe,f DERS, DELSLgpycles belno
on 2 adjacent carbon atoms with dioxymethylene,
Het represents a 3- to lC-membered unsaturated or

10 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, oxo or hydroxyl
radicals, the nitrogen-containing heterocycles being

15 optionally in their N-oxidized form and, more
particularly, Het represents a heterocycle chosen from
benzimidazole, benzoxazole, benzothiazole,
benzothiophene, thiophene, gquinazoline, guinoxaline,
guinoline, pyrrole, pyridine, imidazole, indole,

20 isoquinoline, pyrimidine, thiazole, thiadiazole, furan,
tetrahydroisogquinoline and tetrahydroguincline, these
heterocycles being optionally substituted with one or
more halogen atoms or alkyl, alkoxy, alkoxycarbonyl,
oxo, hydroxyl, OCF3; or CF3 radicals.

25 Rjz and Ry, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ri3
and Riy together form with the nitrogen atom to which

they are attached a 3- to lO0-membered saturated mono-



nore hal ogen atons or al kyl, al koxy, al koxycarbonyl, oxo, hydroxyl, OCF3
or CF3 radicals. 25 R13 and R14, which are identical or different,
represent a hydrogen atomor an alkyl radical or alternatively R13 and
R14- t ogether formwi th the nitrogen atomto which they are attached a 3-
to 10-nenmbered saturated nono 10 or bicyglic heterocycle, optionally
cont ai ni ng anot her heteroatom chosen from oxygen, sulfur and nitrogen and
bei ng optionally substituted with one or nore alkyl radicals, 5 R-5 and

R16, which ape EQQPE&9%|h@EeQbE %&%”top%@Bhﬁi@Qtco%tQXQ&Q%eBn%EHQEOV an
al kyl radical or alternatively 5 and R16 together formw th the nitrogen

atom to whi CHeth@Mt@mecabts@ﬁhe@om 3xyyen}Osueiber eddsat k-abed awAO- or

bi cyclic heterocycle, optionally containing another 10 het eroat om chosen
from oxygen, betihfjubpandnailtlyogebsandutbei rgtapbnenal| yosebsatiki,ut ed with one
or nore alkyl radicals. Still nore preferably, the conpounds of fornula
(1) are chosendfiredsthe foll ow ng conpounds: 15 Rl represents a radical -N
(R4) -SO2R6r R2 represents either a phenyl which is unsubstituted or
substitut &d it Rishdier Wokeh haregbfent basl @fa¢k§fere%¢koR@present
trifluoronethyl, trifl uoronethoxy, ano, r _hydroxyal kyl or

- al k- NR7R8 rédPé&F@geBraéoﬁooﬁeﬁér8&%5%&F?€l€ﬁéséﬁ PPGﬁFFﬁélﬁﬁﬁwdﬁhS

pyrim dyl, anldaﬁ?gl ylogencq\etrhlfeonym wrlltrfigsthe ni erlorzggenp%stsolmblt% fw%rlch

they are attached a 3- to 10-membered saturated mono-
or bicyclic heterocycle, optionally containing another

10 hetercatom chosen from oxygen, sulfur and nitrogen and
being optiocnally substituted with one or more alkyl
radicals.

Still more preferably, the compounds of

formula (I) are chosen from the following compounds:

15 R; represents a radical -N(Rgq)-SO02Rg,
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

20 hetercaromatic chosen from the pyridyl, pyrimidyl,
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, -CONR;Rg or

25 hydroxyalkyl radical,
R; represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,

alkoxy, trifluoromethyl, trifluoromethoxy, cyano,



t hese heteroaromatics to be unsubstituted or substituted with a hal ogen
atom or an al kyl, al koxy, hydroxyl, trifluoromethyl, trifluoronethoxy,
-CONR7R8 or 25 hydroxyal kyl radical, R3 represents either a phenyl which

i's unsubstituted or

substituted with one or nore hal ogen atons or alkyl,

al koxy, trifluoromethyl, trifluoronethoxy, cyano, 11 radicals; or a
- CONR7R8i hydr oxyal kyl or -al k-NR7R8 heteroaronmati c chosen fromthe

pyridyl, pyrimdyl,

thiazolyl and thienyl rings, it being possible for

these het er oa@@mgp{ﬁcs HoRi 8 JHNsybstd t utad xR R, SHstdd vd edowi g h a hal ogen

atom or an al kyl

koxy, hydroxyl, trifluoronethyl, tr|fluoronethoxy,

- CONR7R8 or hbydiexyamkyl cr adibgah, fBémreaeeegm&ayikbby@ﬁméeleﬁ represents
a hydroxyal kyl or alkyl radical, 10 R and R8, which are identical or
different, reptesent/laanhydnagenlatrange;r, an akkyb padsdalleofoal ternatively
R-; and R8 together formwth the nitrogen atomto which they are
attached a 3thteelbetremberentasatrgr dvedenoneubetibirtcydl pe heterocycle,
optionally contalnlng anot her 15 het eroat om chosen fron1oxi sul fur and

g

nitrogen andsuBeiagu

€i GAabl ¢ SABEEFPUBEETMWPERABNE L6V LnDRé kakky|

radi cal s, Ar represents a phenyl or naphthyl radical, these different
radi cal s bei RY 66?V&naFF§f%HS§PPFGP¥&' it fluoromethoxy, -CONRsRg or

hydroxyalkyl radical,

R4y represents -Het or Ar,

R¢ represents a hydroxyalkyl or alkyl radical,

10 Ry 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

15 hetercatom chosen from oxygen, sulfur and nitrogen and

being optionally substituted with one or more alkyl

radicals,

Ar represents a phenyl or naphthyl radical, these

different radicals being optionally substituted with

20 one or more halogen atoms or alkyl, alkoxy, -CO-alk,

cyano,

—-CONR313R14, —-alk-NRj5Ri16, -NRisRie, CF3, OCF3, SO;NH;,

hydroxyl or hydroxyalkyl radicals,

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

saturated mono- or bicyclic heterocycle containing one

25 or more heteroatoms chosen from oxygen, sulfur and

nitrogen optionally substituted with one or more

halogen atoms or alkyl, alkoxy, oxo or hydroxyl

radicals, and, more particularly, Het represents a




20 one or nore hal ogen atonms or al kyl, al koxy, -CO alk, cyano, -CONRL3R14,
-al k- NR15R16, -NR15R16, CF3, OCF3r SO2NH2, hydroxyl or hydroxyal kyl
radicals, Het represents a 3- to 10-nenbered unsaturated or saturated
nmono- or bicyclic heterocycle containing one 25 or nore heteroatons chosen
from oxygen, sulfur and nitrogen option?bly substituted with one or nore
hal ogen atons or al kyl, al koxy, oxo or hydroxyl radicals, and, nore
particularly, Het represents a 12 heterocycle chosen from benzi m dazol e,

benzoxazol e, he@%@%@&%ﬁ%z%%%se%e@%%hhb%BQ%&gdaEBu%ph%@%zoQH&B§é0|'” €,
qui noxal i ne, qui noline, pyrrole, pyridine, imdazole, indole,

i soqui nol i nepehhbarakeolhi adnazehe ophenan, thibgheabydgoisaguilnaki ne and
t et rahydroqui noli ne, these heterocycles being optionally substituted with

one or noreghahogen iakonmeudhoalikyl,, pglrkoxy, alkkaxyearbanylbazoc0xo,
hydroxyl, OCF3 or CF3 radicals, R=3 and R14, which are identical or

di fferent, repdesent isbQuaniydnegenhatamler, ahialkkyplzodadi calraor
alternatively RI3 and R14 together formwi th the nitrogen atomto which
they are &ttaehedhydzoipseardnydiber éddssetrabedrognonodnni cybkise

het er ocycl e, optional ly containing another heteroatom chosen from oxygen,
sul fur and nPﬁF@&@ﬁy§ﬁ§Sl@eﬁéﬂn@pgﬁppéﬁéWI§U§éﬁéﬁpﬁﬁﬁeﬂlﬁhtﬁnén@ror nor e

| kyl di cal 15 and R16r which tical di fferent t
. hgdroggnlg%SEF Eaiﬁ%gpkﬁlO%&d?%gﬁl%yﬁalFz§ﬁ%§?v§ﬁ§°§%§ai Sayy, " “PHESEN

ox0, hydroxyl, OCF3 or CFj3 radicals,
Ri3 and Ry4, which are identical or different, represent

10 a hydrcgen atom or an alkyl radical or alternatively Ris
and Rjs together form with the nitrogen atom to which
they are attached a 3- to l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
hetercatom chosen from oxygen, sulfur and nitrogen and

15 being optionally substituted with one or more alkyl
radicals,
Ris and Rig, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ris
and R;g together form with the nitrogen atom to which

20 they are attached a 3- to 1l0-membered satuﬁated 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 Among the preferred compounds, the following
compounds may be mentioned:
N-{1l-[bis(4-chlorophenyl)methyl]jazetidin-3-yl}-N-(6-

chloropyrid-2-yl)methylsulfonamide,



and- R16 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 heteroat om chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or nore alkyl radicals. 25 Anong the
preferred conpounds, the follow ng conpgunds may be nenti oned:

N-{1-[ bi s(4-chl orophenyl ) met hyl J azeti di n-3-yl}-N-(6- chl oropyrid-2-yl)

met hyl sul f onam de, 13 N-{1-[bi s(4-chl orophenyl)nmethyl]azetidin-3-yl}-N(6-
et hyl pyri d- 2nyln -t RYlas i enamnd@y 1) methyl]azetidin-3-y1}-N- (6-

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

qui nol - 6-yl methyllpyirfieramydemethylsul fonamide,

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

qui nol - 5- yl mdt-Hyl-dilifsddamhde@rophenyl)methyllazetidin-3-yl}-N-

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

i soqui.nol - 5- yivFscHyIesyInetdilée L fonamide,

N-{1-[bis(4

- chl or oaphenyl ) net hyl ] azeti di n- 3-

}-Npyrid- 10

|
3- yI met hy PsuPfrdraricds, (AN Lops AI-YéHFﬂ@ﬁ@gﬁﬁﬁ§|e)tﬁ=@1£ﬁy|3razlérwdi n-3-yl}- N (1-
i de- pyri d- 3-yl hyl.sul f ide, .
(KE:( 1&, Fz);ér I45|) ﬁﬁﬁéggﬁﬁrg“.l?‘%fﬁ%e@l%%%a?ﬁdfl- I[ ]E)i s(4- i
C oropnen . 1 GlI-N- 9~ ul-.onam.ae
N- (1R DR 4%) %“g'ﬁéjﬁ}b]&ﬁé%i :C%jlﬁerﬁﬁﬁiﬁ“g’ﬁ-) Rﬁé{t%y t i""sz(ezTr_-l%‘lh‘]3)‘yl JoN-
chl or ophenyl ) nethyllazeti dija Mk methvls Wl onam de,

10

15

20

25

N-{l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-N-pyrid-
3-ylmethylsulfonamide,
N-{1l~[bis(4-chlorophenyl)methyllazetidin-3~-yl}~N~-(1-
oxide-pyrid-3-yl)methylsulfonamide,
N-(1R,2S,4S)-bicyclo[2.2.1]hept-2-y1-N-{1-[bis(4-
chlorophenyl)methyl]azetidin-3-yl}imethylsulfonamide,

N- (1R, 2R,4S)~-bicyclo[2.2.1]hept-2-y1-N~{1-[bis (4-
chlorophenyl)methyl]azetidin-3-yl}methylsulfonamide,
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-y1}-N-(3,5-
difluorophenyl)methylsulfonamide,

N-{1l-[bis (4-chlorophenyl)methyl]azetidin-3-y1l}~-N-
(thiazol-2-yl)methylsulfonamide,
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(3-
methoxyphenyl)methylsulfonamide,
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N- (3~
hydroxyphenyl)methylsulfonamide,
N-{l=-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-N-(3-
hydroxymethylphenyl)methylsulfonamide,

Ethyl N-{l-{bis(4~chlorophenyl)methyl]lazetidin-3-yl}-N-

(methylsulfonyl)-3-aminobenzoate,



N-{1-[ bi s(4-chl orcphenyl ) et hyl]azetidin-3-yl}-N(3,5- difluorophenyl)
nmet hyl sul f onam de, N-{1-[bi s(4-chlorophenyl)nethyl]azetidin-3-yl}-
(thiazol -2-yl ) net hyl sul f onani de,

N-{1-[ bi s(4- chIorophenyl)nethyl]azetidin-3-y|}-N—(3-

met hoxyphenyl ) met hyl sul f onam de,

N-{1-[ bis(4- chIorophenyl)nethyl]azetldln 3 yl}-N-(3-

hydr oxyphenyl ) et hyl sul f onam de, 25

N-{ 1- [ bi s(4- ghliaraqphenyl Jartdnddrazsti) q{e%%mla}ze%@%n 3-yl}-N-(1
hydroxynethylphenyl)nethylsulfonanlde Eth

N-{1-[ bi s(4- Q&Iocbm:@*l@ﬂ)ﬁe)ﬂ{&t—tnylﬂlaz@tlhq»lm—ﬁdn}anude,

(et hyl sul fonyl ) - 3-am nobenzoate, 14

N-{ 1- [ bi s(4- chlcemnuytiemA Ity (dazdtliciophngll!) rdchlsl  azetidin-3-

i sobutyl pi peri d-4-yl)nmethyl sul fonam de,

N benzyi - N-{leGMSQW%ChIorophenyl)nethyl]azetid4 n-3- yl}amne, 5

N-{'. [bIS(4 chIorophenyl)nethyl]azetldln 3-yl}-N(3,5- difluorobenzyl)
am ne, N-{o1- Noild(4dH FropHanppheeniy Medetl] @lzﬁ‘-taﬁ;}ln}"3N-Y(13 BL- (3,5~

di f1 uorobenzy|)_ et hyl sul fonam de,

N { 1- [ bi s(4- EHif taﬁW’]eazetidin 3-yl}-N 10

i d-3-vyl th | f .
LA A L S
di f | uor ophenﬁl 2) of}_«)é %%zfyq)r}@r@tqg/l?u

(RS)-N-{1-[( orop pyTi J1dldzetidin 3-

yl }-N- (3, 5-digfdyary oHES
(R)-N-{1- [(4N]::hl or g%@%)pyr T3 yﬁlze&ﬁg;ﬁ)]qaza]e%tdlldnl-%} yi)-

10 (pyrid-3-ylmethyl)methylsulfonamide
N-{1l-[bis(4-fluorophenyl)methyl]azetidin-3-yl}-N-(3,5-
difluorophenyl)methylsulfonamide,
(RS)-N-{1l-[(4-chlorophenyl)pyrid-3-ylmethyllazetidin-3-
y1}=-N-(3,5-difluorophenyl)methylsulfonamide,

15 (R)=-N-{1l-[(4-chlorophenyl)pyrid-3-ylmethyllazetidin-3-
y1l}-N-(3,5-difluorophenyl)methylsulfonamide,
(S)-N-{1-[(4-chlorophenyl)pyrid-3-ylmethyllazetidin-3-
y1}-N-(3,5-difluorophenyl)methylsulfonamide,
(RS)-N-{1l-[(4-chlorophenyl)pyrid-4-ylmethyl]azetidin-3-

20 yl}-N-(3,5-difluorophenyl)methylsulfonamide,

(R)-N-{1-[ (4-chlorophenyl)pyrid-4-ylmethyl]azetidin-3-
y1}-N-(3,5-difluorophenyl)methylsulfonamide,
(S)-N-{1-[{4-chlorophenyl)pyrid-4-ylmethyl]azetidin-3-
y1}=N=(3,5-difluorophenyl)methylsulfonamide,

25 (RS)~-N-{1l-[(4-chlorophenyl)pyrimid-5-ylmethyl]azetidin-
3-y1}-N-(3,5~difluorophenyl)methylsulfonamide,
(R)=N-{1-[(4-chlorophenyl)pyrimid-5-ylmethyllazetidin-

3-yl}-N-(3,5-difluorophenyl)methylsulfonamide,



yl } =N (3, 5-di fl uorophenyl ) net hyl sul f onam de,
(S)-N-{1-[(4-chl orophenyl ) pyri d-3-yl net hyl ] azeti di n- 3-
yl }-N- (3, 5-di fluorophenyl) net hyl sul f onam de,
(RS)-N-{1-[(4-chl orophenyl ) pyri d-4-yl nethyl ] azetidin-3 20
yl }-N- (3, 5-di fl uorophenyl) net hyl sul fonagijde,
(R)-N-{1-[ (4-chl orophenyl ) pyrid-4-yl net hyl ] azeti di n- 3-
yl }-N- (3, 5-di fl uorophenyl ) net hyl sul f onam de,
(S)-N-{1-[(4-chLqrophenylL i gz R eglLdhps: L din-
yI}-N-(3,5- o Fl uor 32@% ?%Fﬁ??@&?ﬁ?gﬁ%%ﬁ?ézé Yiliednyllazetidin
(RS)-N-{1-] (é-—gml}omorzbewbﬁrﬂbh%ghén hyekhyklazetrodaiide,
3-yl}-N-(3,5-difluorophenyl) et hyl sul fonam de,
(R) - N-{1-[ (4xehhernbpkenylchpyriophdnyly heehlyl aazet ddnRr3-y1} -N- (3, 5-
3-yl}-N- (3, 5-di fl uorophenyl ) net hyl sul fonam de, 1 F,
(S) - Nfl-[(4dchilorophérply)ppenzivdsslfomethyk; azeti di n
3-yl 1 -N- (3, 5-di fl uorophenyl ) net hyl sul f onam de,
N-' | - [ bi sP4- ERedropkéayRInésiypelrsz énddithedryphargaceutically
di fl uorophenyl ) benzyl sul fonam de, 5 their optical isomers and their
phar maceut i c3FC§PLaedEptaBIte -sal ts. The conpounds of fornula (1) for which
R, represents the radical -N (R4), R5_.in which RS --'- s a _hydrogen atom
a radical -N (R4) - CO B5Sof CIROERAY Péorz}%{“uée& 16 £°g WQ&F@a%l-C (R11)
(R12) -Ar or -C (RI1) (R -2) -Het .an is_a.hydrqgen_atom may be
pr epar ed accgﬁgirngsetn)gst ﬁge 6l lgﬁlng%r(slég%? on' s¢ lecgle%%lés‘ N H2

hydrogen atom, a radical -N(R4)-CO-Rs or =N (Ry4)-SOsRgs, Ry

10 is a radical =-C(Ri11) {(R1p)-Ar or -C(Ry;) (R12) -Het and Ris is
a hydrogen atom may be prepared according to the

following reaction scheme:



CNRbIb COR In these formulae, R2, R3, RE, and Rl; have the sane
meanings as in fornula (1), Rb represents an Ar or 5 Het radical, Ar and
Net having the same neanings as in formula (I) and Hal represents a

hal ogen atom and preferably chlorine or bromne. Step a is generally
carried out in an inert solvent such asctetrahydrofuran, dioxane, a
chlforinated 10 solvent (for exanple dichloronethane or chloroforn), at a
tenperature of between 15 and 30C, in the presence of a base such as a
trial kylam ne (for Bxanple 0oSQ2CH3 la HerR2 R3 N7 R11 ILL J Hal-CO RS
17 triethyl am ne Ryr i propyl et hyl am ne) ﬁr in pyridine, at a tenperature
of between 0 and 30C. l\ﬁ_LeJ:) b is preferab rried out in nethanol, in an
autocl ave, at a tenperjatuye of betaween 50 andN5—70C.

CH,SOCI |
1 o \OSOZCH3

b
NH,
R, R,
R\ Ay
N— Rb-COR,, N— g
"
\N C L—\ )\Hb
Hz la H
Hal-SO,-R,
R, d
Ra.ﬁ\ o | Hal-CO-R,
N—-—
Ry R,
L sl
2 '6
b N Rb

In these formulae, Ry, R3, Rg and Ry; have the
same meanings as in formula (I), Rb represents an Ar cr
5 Het radical, Ar and Het having the same meanings as in
formula (I) and Hal represents a halogen atom and
preferably chlorine or bromine.
Step a is generally carried out in an inert
solvent such as tetrahydrofuran, dioxane, a chlorinated
10 solvent (for example dichloromethane or chloroform), at
a temperature of between 15 and 30°C, in the presence

of a base such as a trialkylamine (for example



Step c is generally carried out in an inert solvent such as a chlorinated
sol vent (for exanple dichloronethane), in the presence of sodium

trtacet oxyborohydri de and acetic acid, at a tenperature 10 in the region
of 20C. Steps d and e are generally carried out in an inert solvent such
as tetrahydrofuran, dioxane, a chloringated solvent (for exanple

di chl oronet hane or chlorofornm), in the presence of an ami ne such as a 15
trial kylam ne (for exanple triethylamne), at a tenperature of between 5C

and 20C. ThetdeectMal bmescRBrCORbEoBL@cEAVMBRERE) | ¥r @Mablabhener gey be
obt ai ned according to the nethods I:jltgzllescrlgggd for exanpl %yby R? C. LARCCK,

Conpr ehensi ve 28mprganieceToanbkewsahi onandVEb’edi tor. The derivatives
Hal - SO2R6 are comrercially available or may be obtai ned by hal ogenation of
the corresponding sul orpcbackdprefarphtyi cakaiednostt uni methheopyesence
of chlorosul fonyl isocyanate and al cohol, 25 in a hal ogenated sol vent (for
exanpl e dlChF@f@ﬁEPHéﬁ@la@?rCHFOPO?@mﬁ?raTHéed@flbatwe@g Bl a@dBS are
comercially gvallable or may be prepared by hal ogenation of the 18
corresponélné c%rboxyllc acids, in partlcular in situ in the presence of
thionyl chloride in a halogenated 80|i$ for exanPIe di chi or onet hane or
chloroform). The azet8Pn6l $S19RR§IBe8bfarnegdpgut 1in an inert

solvent such as a chlorinated solvent (for example

dichloromethane), in the presence of sodium

triacetoxyborohydride and acetic acid, at a temperature
10 in the region of 20°C.

Steps d and e are generally carried out in an
inert sclvent such as tetrahydrofuran, dioxane, a
chlorinated solvent (for example dichloromethane or
chloroform), in the presence of an amine such as a

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

The derivatives Rb-COR;; are commercially
available or may be obtained according to the methods
described for example by R.C. LAROCK, Comprehensive

20 Organic Transformations, VCH editor.

The derivatives Hal-SO;R¢ 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,

25 1in a halogenated socolvent (for example dichloromethane
or chloroform).

The derivatives Hal-CORs are commercially

available or may be prepared by halogenation of the



5 application or adaptation of the nethods described by KATRITZKY A R et
al., J. Heterocycl. Chem, 271 (1994) or DAVE PR, J. Og. Chem, 61,
5453 (1996) and in the exanples. The procedure is generally carried out
according to the follow ng reaction schene: O RS"R2 A N, OH HYDROXYLAM NE
37 B VDCO L--~,,Hal OHin these forpylae, R2 and R3 have the sane
meanings as in formula (lI) and Hal represents a chlorine or bromne 15
atom 19 In step A the procedure is preferably carried out in an inert
sol vent suchasr@spoh@ind! iRhdLRE 1alcakals(f ok E?é%_@i'c%l%trh%@msi%) _

met hanol ), optionally in the presence of an alkali nmetal 5 hydroxide, at
the boiling pei Rheobrichenceaetsi emiegilumhlokidst ep B, hbhegkedued on is
generally carried out, by neans of |ithium alum num hydride, in

t et r ahydr of usan vat tt he olroielxiamg Lpoiditchdfo riche theaet ioen chloroform) .

The azetidinols 1 may be obtained by
5 application or adaptation of the methods described by
KATRITZKY A.R. et al., J. Heterocycl. Chem., 271 (1994)
or DAVE P.R., J. Org. Chem., 61, 5453 (1996) and in the
examples. The procedure is generally carried out

according to the following reaction scheme:

10
O
R3 Rz HYDROXYLAMINE R/K
3 R,
B
Y
N NH
- B
L M D ” Rs Rz
3 R,
0

in these formulae, R, and R3 have the same meanings as
in formula (I) and Hal represents a chlorine or bromine

15 atom.




medium 10 In step C, the procedure is preferably carried out in an inert
sol vent such as a 1-4C aliphatic al cohol (for exanple ethanol or

nmet hanol ), in the presence of sodi um hydrogen carbonate, at a tenperature
of between 20C and the boiling point of 15 the reaction nedium In step D,
the procedure is carried out according;§o the method described by GRI SAR
M~ et al. in J. Med. Chem, 885 (1973). The nmgnesi um conpound of the
brom nated derivative is formed and then the 20 nitrile is caused to react,

in an ether such as ethyl stebhgr, 8t grbeangrat ysepekrhetween 0C and the
boiling point of the reaction medi um After hydroFyS|s with an al cohol,

the internmedtateikdl Bati snradueadrinssitun® tichsadi kM berohydride at a
tenperature of between 0OC and 25 the boiling point of the reaction nmedium
The derivati ugéspR2£00- R3cahelcaotiner ekahpye avaehabl eromembynbe)obt ai ned by
application or adaptation of the nethods described by KUNDER N. G et 20
al. J. Chem oSbtonPérki aAnTchrspies2ats ©19987) a lNMBREN@=tMARRAS M, Eur. J.
Med. Chem, 23 (5) 477 (1988): SKINNER et al., J. Med. Chem, 14 (6) 546
(1971); HERNDKEKOX 1ty . akethe, b%lesg) P94838 e£995? rWEDF@pnAmeglém al .

Tet. Lett., 24 (28) 2901 21983 RI ECKE R D, et al. Og. 62
(20) 6921 (1997); KNABEDJ: theargducphgpr is, g?,eereé}ya%rﬁ@?s)

SONNI- R gﬁt, by means of lithium aluminum hydride, in

tetrahydrofuran at the boiling point of the reaction
medium.

10 In step C, the procedure is preferably
carried out in an inert solvent such as a 1-4C
aliphatic alcohol (for example ethancl or methanol), in
the presence of sodium hydrogen carbonate, at a
temperature of between 20°C and the boiling point of

15 the reaction medium.

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

20 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

25 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, 1809 (1996); FR-96-2481 and
JP-94-261393. 10 The derivatives R3Br are commercially available or may be
obtai ned by application or adaptation of the nmethods descri bed by BRANDSVA
L. et al., Synth. Cormm, 20 (11) 1697 and 3153 (1990); LEMAIRE M et al.,
Synth. Conm, 24 (1) 95 (1994); 15 GODAYKL et al., Synthesis, 9 849 (1992);
BAEUERLE P. et al., J. Chem Soc. Perkin Trans 2, 489 (1993). The
derivatives R2CN are conmercially available or may be obtai ned by

application of  adaphakhio8oef bhexirtfhodasdescbpbed byoBOJYRSRNB- et 20
al., J. Het. Chem, 29 (4) 895 (1992); SUZUKI N. et ai., J. Chem Soc.

Chem Comm ,Miﬁﬁﬁs(lﬂl984turmﬁBUR@d$ cheh.al 23 J5)Het7 Chess) ;17 1333
(1980); PERCEC V. et al., J. Og. Chem, 60 (21) 6895 (1995). The
conpounds of skonNBRae€! p1f or JwhiMel.RCBeth.;ephesént 544 nadical - N(R4) R5 nmay
be prepared according to the follow ng reaction schene: 21 R5(R4)NH a In
t hese fornul HERNRE, KR3, TRH . ahdt RS, have (bAe 94ape (ARahi ng8ERSCINAf or nul a
(I'). 5 This reaction is generalkéﬂcarried out in an inert solvent such as

a chl ori nat edtsalvenf et obetéxa (dPehk8PéneétR8Re) , REIRCKReRpPeseiice of

sodi um trlacetoxyborohydrlde and acetic acid, a a te erature
al., J. Org.” Chem., 62 (20} 6921 (1997); KNA

al., Arch. Pharm., 306 (9) 648 (1973); CONSONNI R. et
al., J. Chem. Soc. Perkin Trans 1, 1809 (1996);
FR-96-2481 and JP-94-261393.

10 The derivatives R3Br are 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);
15 GODA H. et al., Synthesis, 9 849 (1992); BAEUERLE P. et
al., J. Chem. Soc. Perkin Trans 2, 489 (1983).

The derivatives RyCN are commercially
available or may be obtained by application or
adaptation of the methods described by BOUYSSOU P. et

20 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;

25 represents a radical -N(R4)Rs may be prepared according

to the following reaction scheme:




in the region of 20C. 10 The conpounds HN (R4) Rs are comrercially
avai l abl e or nmay be prepared according to conventional nethods known to
persons skilled in the art or by application or adaptation of the nethods
deseribed by Park KK et al., J. Og. Chem, 60 (19) 6202 (1995); 15
Kalir A et al., J. Med. Chem, 12 (3) 553 (1969); Sarges R, J. Og.
Chém, 40 (9) 1216 (1975); Zaugg H E.," J. Og. Chem, 33 (5) 2167 (1968);
Med. Chem, 10, 128 (1967); J. Am Chem Soc., 2244 (1955); Chem Ber.,

106, 2890 (1973); Ch Pharm Bull., 16 20 (10) 53 (1968); Bull. Soc.
Chim Fr., 835 (19@; A The azetidinones 2 may Be_dbtained by oxidation of
t he correspondi ng acetiﬂLﬂgls, praﬂap&b{y in di methyl sul foxide, by neans

of the sulfur trioxide-|pyr| di ne—eerprex—eat a tenperatufe in the region of
22 20C or by means of dinetn%éhsulfoxige, in the presence o%soxalyl
4]

chloride and triethylamne, Nat a tenperature of between ™ and -50C. The
conmpounds of fornmula (1) of or ich RL 5 represents a lcadi tal -N (R4) COR5
or -N (R4) SO2R6 may be prepared according to the follomjﬁ@ reaction
schene: Hal-COR5 N O 11//0 NR
In these formulae, R;, R3, Ry and R; have the
same meanings as in formula (I).
5 This reaction is generally carried out in an
inert solvent such as a chlorinated solvent (for
example dichloromethane), in the presence of sodium
triacetoxyborohydride and acetic acid, at a temperature
in the region of 20°C.

10 The compounds HN(R4)Rs are commercially
availlable or may be prepared according to conventional
methods known to persons skilled in the art or by
application or adaptation of the methods described by
Park K.K. et al., J. Org. Chem., 60 (19) 6202 (1995);

15 Kalir A. et al., J. Med. Chem., 12 (3) 473 (1969);

Sarges R., J. Org. Chem., 40 (9) 1216 (1975);

Zaugg H.E., J. Org. Chem., 33 (5) 2167 (1968); Med.
Chem., 10, 128 (1967); J. Am. Chem. Soc., 2244 (1955);
Chem. Ber., 106, 2890 (1973); Chem. Pharm. Bull., 1lo

20 (10) 1953 (1968); Bull. Soc. Chim. Fr., 835 (1962).

The azetidinones 2 may be obtained by
oxidation of the corresponding acetidinols, preferably

in dimethyl sulfoxide, by means of the sulfur trioxide-

pyridine complex, at a temperature in the region of



ldl 6 R4 10 R R3 - HNAR5S | R4 In these fornmulae, R2, R3, R4, R5, and
nts a hal ogen

R6 have the sane neanings as in fornula (1) and Hal represe

atom and preferably chlorine. Steps a and b are generally carried out

in an

i nert solvent such as tetrahydrofuran, dioxane, a 15 chlorinated sol vent
(for exanple dichloronmethane or chlorotgrm, in the presence of an am ne
suth as a trialkylamne (for exanple triethylamne), at a tenperature of
bet ween 5C and 20C. The conpounds of fornula (1) for which RL 20 represents

a radi cal 'N26Ré)orsg% B@a%growhﬁgﬁe%ﬁyﬂssﬁl%gklaé OEnAEh%ggégggn%%y be

prepared according to the follow ng reaction schemé: -

of oxalyl chloride and triethylamine, at a temperature

of between -70°C and =50°C.

The compounds of formula (I) for which R;

5 represents a radical -N(R4)CORs or -N(R4)SO;R¢ may be

prepared according to the following reaction scheme:

2
RSA
N_
§
Hal-SO,R,  NH\ HalCOR,
R, b R4 R,
a
er\ Ryl\
N~ N——
O 0]
1,0
l_\ ~So l_\ J’L
N R, N R5
Id | le |
R4 R4
10 In these formulae, R;, R3, Ry, Rs and Rg have

the same meanings as in formula (I) and Hal represents

a halogen atom and preferably chlorine.

Steps a and b are generally carried out in an

inert solvent such as tetrahydrofuran, dioxane,

15 chlorinated solvent (for example dichloromethane
chloroform), in the presence of an amine such as
trialkylamine (for example triethylamine), at a
temperature of between 5°C and 20°C.

The compounds of formula (I) for which

a

or

a

Ry

20 represents a radical -N(Ry)-30,-R¢ for which Ry is a Het



If \ Rd RI-NH- SO 2-R6 NOW 5 In these fornulae, R2, R3 and R6 have the
sane neanings as in fornula (1), Rd represents an Ar or Het radical (Het
and Ar having the same neanings as in formula (1)) and Ms represents a

met hyl sul fonyl oxy 10 radical. Step a is generally carried out in an inert
sol vent such as tetrahydrofuran, in the,gresence of triphenyl phosphine and
di ét hyl azodi carboxyl ate, at a tenperature of between OC and the boiling
point of the 15 reaction nmedium Step b is generally carried out in an

Inert sol vept $uCh .33 chet kaky gk 0%%@@@@' 9xaReqdidChlorkpated sol vent
(f.or exanpl e dichl oronet hane or chl or of or at a’tenperature of between

15C and 30C, fbmlbm@n@r e3aRree 020 seheachase such as a trial kyI am ne (for
exanple 24 triethylam ne or dipropylethylamne) or in pyridine, at a

tenperature of between OC and 30C. Step c is preferably carried our. in an
inert solvent such as dioxane in the presence pr CsCO?, at the 5 reflux

tenperature of the \feaction m xture.
R, RSA\

N Rd-NH-SO,-R, —

N a ] l__\ _SOR,
H It N\R g

\ =) c
2
b Rs* Rd-NH-SO,-R,
N__.

\OMs

In these formulae, R, R; and Rg have the same
meanings as in formula (I), Rd represents an Ar or Het
radical (Het and Ar having the same meanings as in
formula (I)) and Ms represents a methylsulfonyloxy

10 radical.

Step a is generally carried out in an inert
solvent such as tetrahydrofuran, in the presence of
triphenylphosphine and diethylazodicarboxylate, at a
temperature of between 0°C and the boiling point of the

15 reaction medium.

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

20 of a base such as a trialkylamine (for example



The.derivatives for which Rd represents an N oxidi zed nitrogen-containi ng

het erocycl e nay be reduced

met hod described by SANGHANEL E. et al., Synthesis 1375 10 (1996).
dertvatives Rd-NH SO2R6 nmay be obtai ned according to the follow ng reaction
scheme: Rd-NH 2 Hal - S02-R6 Rd- NH SO 2-R§415 In these formul ae, Hal
represents a halogen atom Rd represents a Het or Ar radical. The reaction
is carried out in an inert solvent such as tetrahydrofuran, dioxane,

chlorinated golvent 1Gkane 20 %&%g%lp@;%it%@h%%%t) hape %5 poRlienakor g, at a

tenperature of between 15C and C, “in the presence a base such as a

The

a

trial kyl am ne tkepeexamplee ot HettRyhamione so1 diopapyl et hyl am ne) or in

pyridi ne, at

a tenperature of between OC and 30C. 25 The derivatives for
whi ch Rd represents anshNepoxi diszed efietra@dencaantiadniong het ehoayelre may be
25 obt ai ned according to the nethod described by RHE R
(2) 323 (1995plvEne cowpowsds!iokaher nml dhel prewgnaleso ftbh€sChrepat edhe

according to the foll owi ng reaction schenme: 5

5

10

15

20

25

reflux temperature of the reaction mixture.

The derivatives for which Rd represents an N-
oxidized nitrogen-containing heterocycle may be reduced
[lacunal nonoxidized compound according to the method
described by SANGHANEL E. et al., Synthesis 1375
(19906) .

The derivatives Rd-NH-SO;R¢ may be obtained

according to the following reaction scheme:

Hal-SO,-R,
Rd-NH, =  Rd-NH-SO,-R,

In these formulae, Hal represents a halogen
atom, Rd represents a Het or Ar radical. The reaction
is carried out in an inert solvent such as
tetrahydrofuran, dioxane, a chlorinated solvent (for
example dichloromethane or chloroform), at a
temperature of between 15°C and 30°C, in the presence
of a base such as a trialkylamine (for example
triethylamine or dipropylethylamine) or in pyridine, at
a temperature of between 0°C and 30°C.

The derivatives for which Rd represents an N-

oxidized nitrogen-containing heterocycle may be

Het er ocycl es,

[l acuna] nonoxi di zed conpound according to the

41



R2-COR 3 R3Br + R2-CHO b R2-CHOHR3 ICHN L R2-CHBr--R3 NI In these
formul ae, RlL, R2 and R3 have the sane neanings as in forrmula (1) and Ph
represents a phenyl. 10 Step a is generally carried out in an al cohol such
as nethanol, in the presence of sodium borohydride, at a tenperature in
the region of 20C. In step b, the magnegium conpound of the brom nated
derivative is prepared and it is caused to 15 react, in an inert solvent
such as ethyl ether or tetrahydrofuran, at a tenperature of between 0C and
the boiling peicat nely bhereasly e MBdi Warndl S8R Gped &/ Rng@ @ut, by neans
of a hal ogenating agent such as hydrobrom c acid, thiony- brom de, thionyl
chloride, a mexbwoeefledt,risqheanyl phasphiong)and carbon tetrabrom de or 5
tetrachloride, in acetic acid or an inert solvent such as dichloronethane,
chl orof orm carbon t et maehlconipdenors ofolfuene,] aat(Ia tegperatume of between
OC and the boiling point of the reaction nmedium

prepared according to the following reaction scheme:

5
R,-CO-R, R,Br + R,-CHO
::\\\ ’///;
Flz-CHOH-Ft3
l ¢ R,
HN— R,—CHBr—R, H3'§\
- N-—
\ e
R, \\\R
Ig 1
P -
Pf(
N___
| \Fu
In these formulae, R;, R; and R3; have the same
meanings as in formula (I) and Ph represents a phenyl.
10 Step a 1s generally carried out in an alcohol

such as methanol, in the presence of sodium
borohydride, at a temperature in the region of 20°C.
In step b, the magnesium compound of the
brominated derivative is prepared and it is caused to
15 react, in an inert solvent such as ethyl ether or
tetrahydrofuran, at a temperature of between 0°C and

the boiling point of the reaction medium.



Step d is carried out by neans of hydrogen, 10 in the presence of

pal | adi zed charcoal, in an alcohol 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 alkali 15 netal carbonate (for exanple
pot assi um carbonate) and potassiumiodige, at a tenperature of between 20C
and the boiling point of the reaction nedium The derivatives R3Br and the
derivatives R2- CHO are comercially avail able or may be obtained 20

according to the neth0§§ege§cagbegrzggdeéagpb9 R¥aRsCo £ LARCCK,
Conpr ehensive Organic Transformations, VCH editor. The conpounds of

formula (1) Bgnog@hghlﬁi@ ahBRLesanhsad hgdireBkomNc(Ré) d; SBRiBayfior which R4
is a4 25 piperidyl radical optionally substituted on t he nitrogen with an

al kyl radi cahbreaydal, sehbenptiepanedidaccar dirguke bhie fol |l owi ng reaction
schenme: 27 Re R R3--~ SO2-R6 N N( ,NHR2Z R3_~ N, SO-R_
triphenylphosphine and carbon tetrabromide or
5 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,
10 in the presence of palladized charcoal, in an alcohol
such as methanol, at a temperature in the region of
20°C.
Step e is carried out in an inert solvent
such as acetonitrile, in the presence of an alkali
15 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 Ry-
CHO are commercially available or may be obtained
20 according to the methods described for example by
R.C. LAROCK, Comprehensive Organic Transformations, VCH
editor.
The compounds of formula (I) for which R;
represents a radical -N(Ry)-SO;-R¢ for which Rs; is a 4-
25 piperidyl radical optionally substituted on the
nitrogen with an alkyl radical may also be prepared

according to the following reaction scheme:



Il N.Nalk If Hal-SO R6 SO -R6 N---( ,N-Re In these formulae, R2, R3 and
R6 have The sanme neanings as in fornmula (1), alk represents an al kyl 5
radi cal and Re represents a tert-butylcarbonyloxy radical. Step a is
carried out in an inert solvent such as a chlorinated solvent (for exanple
di chl oronet hane), in the presence of a hydride such as 10 sodi um

triacet oxyborohydride and acetic acid, at a tenperature of between 0C and
the boiling point of the reaction medi um St gp b is generally carried out
in an inert soltdent such as tetrahydrofurag_&¥ooxane a chlorinated 15

solvent (for em l e dichloro ane or chl in 28 the presence of
an am ne such as ap 'aIkyl@ﬁgﬁgzzgiLh@thyLaalng r exanple), at a
tenperature of befween 5C and . Step ¢ 4s carrijed out means of 5
hydrochl oric acid, T i oxane, at a tenperature of‘\bebmééEZ>c—aHd t he

boiling point of the re ion nmedium Step d is carried by any neans
known to
R, R, b lHaLSOQRS
N Ry)\

N N—nRe

N SO, R, N— SO,-R,
/ . “
. o

SO,-R,
L/~
\\N-—%<::>Nmk
it

In these formulae, R, R3 and R¢ have the same

meanings as in formula (I), alk represents an alkyl
5 radical and Re represents a tert-butylcarbonyloxy
radical.

Step a is carried out in an inert solvent
such as a chlorinated solvent (for example
dichloromethane), in the presence of a hydride such as

10 sodium triacetoxyborohydride and acetic acid, at a
temperature of between 0°C and the boiling point of the
reaction medium.

Step b is generally carried out in an inert
solvent such as tetrahydrofuran, dioxane, a chlorinated

15 solvent (for example dichloromethane or chloroform), in



persons skilled in the art for alkylating an amne 10 without affecting the
rest of the nolecule. It is possible, for exanple, to use an al kyl hali de,
in*the presence of an organic base such as triethylam ne or an al kal

nmet al hydroxi de (for exanple sodi um hydroxi de or potassi um hydroxide),
optionally in the presence of 15 tetrabytyl ammoni um brom de, in an inert
solvent such as dinethyl sulfoxide, dinethylformam de or pyridine, at a
tenperature of between 20 and 50C. The conpounds of forrmula (1) for which

R representgcapradipak o GRALminEPsRenf 95 Which R4 h§,3,20 phenyl
radi cal substltuFed wth a 1-pyrrolidyl radical my also be prepared by

the action ofitpyerakiidinAgcofiod e&ampesponding eeppewnduet bermula (1) for
which R1 represents a radical -N (R4) SO2R6 for which R4 is a phenyl

radi cal subsbetuwted wi'thaadhalkdgen atom 25 This reaction is preferably
carried out in dinmethyl sulfoxide, at a tenperature of between 50 and

95C. 29 It is understoédepbor persemsiski buédbiynmebhes arft that, to carry out
t he processes according to the invention which are described above, it may
be necessaryhvérahiodaceagidupsnphérdenengaaniendembehypdnorybfand car boxyl
functions in order to_avoid side reactions. These groups are those which
al | ow r enpvabPet¥ipeRolt CapfectihfgPrhéingsPodntt RE FBFe&BREL1AE exanpl es of
groups protegghggmthe am no function, there may be

Step d is carried out by any means known to
persons skilled in the art for alkylating an amine
10 without affecting the rest of the molecule. It 1is
possible, for example, to use an alkyl halide, in the
presence of an organic base such as triethylamine or an
aikali metal hydroxide (for example sodium hydroxide or
potassium hydroxide), opticnally in the presence of
15 tetrabutylammonium bromide, in an inert solvent such as
dimethyl sulfoxide, dimethylformamide or pyridine, at a
temperature of between 20 and 50°C.
The compounds of formula (I) for which Ry
represents a radical -N(R4)-S0;-Rs for which Ry is a
20 phenyl radical substituted with a l-pyrrolidyl radical
may also be prepared by the action of pyrrolidine on a
corresponding compound of formula (I) for which R;
represents a radical -N(R4)SO;R¢ for which Ry is a phenyl
radical substituted with a halogen atom.
25 This reaction is preferably carried out in
dimethyl sulfoxide, at a temperature of between 50 and

95°C.



mentioned tert-butyl or nethyl carbamates which nmay be 10 regenerated using
iodotrinethylsilane or allyl using palladiumcatalysts. As exanpl es of
groups protecting the hydroxyl function, there may be nenti oned
triethylsilyl and tert-butyldinethylsilyl which nmay be regenerated using
tetrabutyl anmoni um fluoride or 15 alternatively asymetric acetals

(met hoxynet hyl or tetrahydropyranyl for exanple) with regeneration using
hydrochl ori c acid. As groups protecting carboxyl functions, there may be

mentioned esters (allylron s hepals fy SAMSson@xa2ahes And, g;hae' kyl-1,3

20 oxazolines. O her protecting groups which can be use are descri bed by
GREENE T. W efrtalthathr ¢l @diy GuaURSe gt SdeBaisC aRHHREFIS + S egnd
edition, 1991, john Wley & Sons. The conpounds of formula (I) may be
purified 25 ibyetnhd cousthdrar ya den@as arathed sodver, examplye day
crystallization, chromatography or extraction. The enantioners of the
conpounds of negremsagy (Ho) imeyrdiercebtomioved Ipyratesdlimd emicfo,t he racenat es
for 30 exanpl e by chromatography on a chiral columm according to PlIRCKLE
WH. et ald, hasyioretl is@csyaathesivs, fvgictipns Acadadier Presy oito83)Xeor by
formation of salts or bﬁglsynthesis fromchiral precursors. The

di ast er eoi soFSES 13 Ay H& P PFBP SacdSr FihdF et o Kisdwd ldormv éticonddl  met hods
(crystalli Zatwii%rlll’ouqch raotj}%thc%rn%p hEXleo rrefsrtorgfC htihrealmol%rc%cl%r.s%rss )e'xamples
of groups protecting the amino function, there may be
mentioned tert-butyl or methyl carbamates which may be

10 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
regenerated using tetrabutylammonium fluoride or

15 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
benzyl for example), oxazoles and 2-alkyl-1,3-

20 oxazolines. Other protecting groups which can be used
are described by GREENE T.W. et al., Protecting Groups
in Organic Synthesis, second edition, 1991, John Wiley
& Sons.

The compounds of formula (I) may be purified

25 Dby the customary known methods, for example by
crystallization, chromatography or extraction.

The enantiomers of the compounds of formula

(I) may be obtained by resolution of the racemates for



The.conpounds of forrmula (I) may be optionally converted to addition salts
with an 10 inorganic or organic acid by the action of such an acid in an
organi ¢ solvent such as an al cohol, a ketone, an ether or a chlorinated
sol vent. These salts also form part of the invention. As exanples of
pharmaceutical ly acceptable 15 salts, the following salts may be

nmenti oned: benzenesul fonate, hydrobrom de, hydrochloride, citrate,

et hanesul f onat e, funarate gl uconate, iodate, isethionate, naleate,

met hane sul f eoate, a)“)ﬂh%%@na@o%ra%h%%)ﬂ?ﬁl%h%cﬁta% JYIARL Ge 5 3LL.
panoat e, phosphate salicyl ate, succinate, sulfate, tartrate,

t heophyl | i neacetratre kamd wp-H.olaterasyl frenaret rithe eameeunds wofl farmula (1)
exhi bit advant ageous pharnacol ogi cal properties. These conpounds possess a
hi gh af fi ni t Wclagtentile Fogwsabiltd®idd o5 byedeptrerts cand paratlitcular oy t hose of
the CBl1 type. They are CBI receptor antagonists and are therefore useful

in the treat memtharsd sprigventahdrraof rdiesorgers .aflfrectding tatee icemeara  ner vous
system the imune system the 31 cardiovascul ar or endocrine system the
respirat ory H@y’stbé?nplt%rgi@starqﬂ%déﬂq el KAy Sy sarvd angpr ddrdadse

di sorders (Hollister, Pharm Rev 38, 1986, 1-20, Ren and Si nha, Prog.
Drug Res. dcr??tfﬂiR@%%Hyh GHH§W@§Q§%%H“S§HH¢%OWI? iral
Nhrljuanalcannab|n0|ds Neur obi ol ogy and Neurophysi ol ogy, 459, Muirphy L.
and Barthe APTEFSISEGRE! -

The compounds of formula (I) may be

optionally converted to addition salts with an

10 inorganic or organic acid by the action of such an acid
in an organic solvent such as an alcohol, a ketone, an
éther or a chlorinated solvent. These salts also form
part of the invention.

As examples of pharmaceutically acceptable

15 salts, the following salts may be mentioned:
benzenesulfonate, hydrobromide, hydrochloride, citrate,
ethanesulfonate, fumarate, gluconate, iodate,
isethionate, maleate, methane sulfonate, methylene-bis-
b-oxynaphthoate, nitrate, oxalate, pamoate, phosphate,

20 salicylate, succinate, sulfate, tartrate,
theophyllineacetate and p-toluenesulfonate.

The compounds of formula (I) exhibit
advantageous pharmacological properties. These
compounds possess a high affinity for the cannabinoid

25 receptors and particularly those of the CBl type. They
are CBI receptor antagonists and are therefore useful
in the treatment and prevention of disorders affecting

the central nervous system, the immune system, the




Press, 1992). Accordingly, these conpounds nmay be used for the treatnent
or prevention of psychoses including 10 schizophrenia, anxiety disorders,
depression, epilepsy, neurodegeneration, cerebellar and spinocerebellar
di serders, cognitive disorders, cranial trauma, panic attacks, peripheral
neur opat hi es, glaucomas, migraine, Parkinson's disease, Al zheiner's

di Sease, Huntington's 15 chorea, Raynaud's syndrone, trenor, obsessive-
conpul si ve disorder, senile denentia, thymc disorders, Tourette's

syndrome, tardir4eoduskiuingsi ar Bhpekah nedisyardar Sineaneehs raRBYENENT
di sorders induced by nedicanents, dystonia, endotoxem ¢ shocks,

henorr hagi c 2@ssbhackshehypetensnedstingQmMabga rofidnahagireal odiuseases,

mul tiple sclerosis, vomting, asthma, appetite disorders (bulima,
anorexi a), obésotrgersendpyliditear d€hsrm.nRegani 3g,f A6/M6chiendilc Reegt nent s
and al cohol or drug abuse (opioids, barbiturates, cannabis, 25 cocaine,
anphet am ne, apHefdpoki d€roal Paeionbgéns, 36herzodildzdpPhes /f 6rnexarpl ), as
anal gesics or potentiators of the analgesic activity of the narcotic 32
and nonnafcofP€ dragyk TReyMaay Iare6/enusednpadsy hleurpbarheat end
prevention of intestinal transit. The affinity of the conpounds of fornula
(1) for theNEHRRRBYSIPELEEr 0f's "nalupBBY det 8FFi REITEalcordPngCRE t he

nmet hod descrggggsbylgg§ ER J.E., STEVENSON J.|l., WARD S.J., D AMBRA T.E.,
HAYCOCK D. A. ! ’

Accordingly, these compounds may be used for
the treatment or prevention of psychoses including
10 schizophrenia, anxiety disorders, depression, epilepsy,
neurodegeneration, cerebellar and spinocerebellar
disorders, cognitive disorders, cranial trauma, panic
attacks, peripheral neuropathies, glaucomas, migraine,
Parkinson's disease, Alzheimer's disease, Huntington's
15 chorea, Raynaud's syndrome, tremor, obsessive-
compulsive disorder, senile dementia, thymic disorders,
Tourette's syndrome, tardive dyskinesia, bipolar
disorders, cancers, movement disorders induced by
medicaments, dystonia, endotoxemic shocks, hemorrhagic
20 shocks, hypotension, insomnia, immunological diseases,
multiple sclerosis, vomiting, asthma, appetite
disorders (bulimia, anorexia), obesity, memory
disorders, in weaning from chronic treatments and
alcohol or drug abuse (opioids, barbiturates, cannabis,
25 cocaine, amphetamine, phencyclide, hallucinogens,
benzodiazepines for example), as analgesics or

potentiators of the analgesic activity of the narcotic



in J. Pharmacoi. Exp. Ther., 264 1352-1363 (1993). In this test, the IC ,o0
of the conpounds of fornmula (1) is less than or equal to 1000 nM 10 Their
antagoni st activity has been shown by neans of the nodel of hypotherm a

i nduced by an agonist of the cannabis receptors (CP-5S940) in mce,
according to the nethod described by Pghtwee R G in Marijuana, Harvey
D.J. eds, 84 Oxford IRL Press, 263-277 (1985). 15 In this test, the ED50 of
t he conpounds of fornula (1) is less than or equal to 50 ng/kg. The

conpounds of #her Mdln aldco teNidRivly sl .OWh elO XSl Y soT el fyslePQ 1S gleat er than
40 nmg/ kg by the subcutaneous route in mce. 20 The foll ow ng exanpl es

ilTustrate theecatmeant iocan priexamlionl of intestinal transit.
N-fl-[Bis-(4-chlorophenyl)nethyllazeti di n-3-

yl)-N-(6-chl oropyri d- 2Tyle) reftthiylisyl fodnamied e ompy ubels2 fprrepaned by jcarryi ng
out the procedure in the followng manner: 2.4 cm 3 of diethyl

azodi car boxylfatre tawed cenadlg s afe ceptplrenylashbspehi vetareiadded, under argon,
to a solution of 1.54 g of 1-[bis(4-chlorophenyl)nethyll 33 azetidin-3-ol
and 1.22 g ofCROEEUERI Gofyiei dexhod Yeschibegl on&ViSdER d-£20 cnB of
anhydr ous tgt r hy&dr furan. After stirring for 20 hours at 20C, the
reaction m xtdredHs Concentr &R 50 Jdry Re$&BRAddr E5 r 88466 KpPedsure (2.7

kPa) . The re%%dggiﬁ%armacol. Exp. Ther., 264 1352-1363 (1993).

In this test, the ICsy of the compounds of
formula (I) is less than or equal to 1000 nM.

10 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,
Harvey D.J. eds, 84 Oxford IRL Press, 263-277 (1985).

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

The compounds of formula (I) exhibit low
toxicity. Their LDsg is greater than 40 mg/kg by the
subcutaneocus route in mice.

20 The following examples illustrate the
invention.

Example 1

N-{1l-[Bis-(4-chlorophenyl)methyl]azetidin-3-
y1l}-N-(6-chloropyrid-2-yl)methylsulfonamide may be

25 prepared by carrying out the procedure in the following
manner: 2.4 cm® of diethyl azodicarboxylate and 1.44 g
of triphenylphosphine are added, under argon, to a

solution of 1.54 g of 1-[bis(4-chlorophenyl)methyl]-



chr omat ogr aphed on a silica gel colum (particle size 0.040-0.063 nm

hei ght 30 cm dianmeter 4.5 cm, eluting under an argon pressure of 0.5 bar
with a mxture of cyclohexane and ethyl acetate (80/20 by volune) and 10
col lrecting 60-cnB fractions. Fractions 6 to 9 are conbined and
concentrated to dryness under reduced pressure (2.7 kPa). 1.75 g of
N-{1-[ bi s(4-chl oro- phenyl)nethyl]azetidin-3-yl}-N(6-chloropyrid-2-yl)-
met hyl sul fonanmi de are obtained in the formof a white 15 foam [1H NWR
spectrum (308 Mdz416GPGL31 Gridh 1PRD) :offr@am 62.c83 Jrdp3Q@-Omt @ 2H); 2.91 (s
: 3H); 3.57 (split t, J =7 and 2 FE FD; 4.25 (s : 1H); 4.64 (m : 1H)
from 7.20 tqlzn&ﬁhQEbulfQHbmiﬁe36n(d@@ 2 8famfhddkgus 1H); 7.71 (t, J =
8 Hz : 1H)]. 20 1-[Bis(4-chlorophenyl)nethyl]azetidin-3-0l nay be prepared
accor di ng t o tele aprycicedurre nde Sdrtidre & thy r IKATRICEZRY AcRrsetatal2.0,°C]J.

Het erocycl. Chem, 271 (1994), starting with 35.5 g of

[ bi s(4- chIor@bﬁeﬁ@ﬁﬁilﬁ@tW}KF&#ﬁnéShV@mG@mﬁdﬁﬁﬁé ard dryn@ senBingfe repi chl or o
25 hydrin. 9.0 g of 1-[bis(4- chlorophenyl met hyl ] azetidin- 3-ol are

i sol at ed. 34r8ﬁ§6@dcﬁF6P§ﬂﬁ€h%@)ﬁeﬁﬁ?i]a hﬁerﬁfdﬂG@hPérlde may be prepared
according to the nethod scrlbed 0 GRI SAR et aI Med., Chem, 885
(1973). N (65 |08P&Wrriaé° A 19 mrét ﬁ;})isﬁﬂaf &ﬁ&mcc?éu%’y P@fBéC&FeﬁérZ@d by

carryi ng out ggyre in th Ilomnn manner :
ﬁEthyIsquonyl%%ﬁ grl eld%t §6 cI, 4 MR . g Siutlng

under an argon pressure of 0.5 bar with a mixture of
cyclohexane and ethyl acetate (80/20 by volume) and
10 collecting 60-cm® fractions. Fractions 6 to 9 are
combined and concentrated to dryness under reduced
pressure (2.7 kPa). 1.75 g of N-{l-[bis(4~-chloro-
phenyl)methyl]azetidin-3-yl}-N-(6-chloropyrid-2-yl)-
methylsulfonamide are obtained in the form of a white
15 foam ['H NMR spectrum (300 MHz, CDCls, & in ppm) : from

2.85 to 3.00 (mt : 2H); 2.91 (s : 3H); 3.57 (split t, J

7 and 2 Hz : ZH); 4.25 (s : 1H); 4.64 (mt : 1H); from
7.20 to 7.35 (mt : 9H); 7.36 (dd, J = 8 and 1 Hz : 1H);
7.71 (t, 3 = 8 Hz : 1H)].

20 1-[Bis(4-chlorophenyl)methyl]azetidin-3-0ol
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) -
methyllamine hydrochloride and 11.0 cm® of epichloro-

25 hydrin. 9.0 g of 1-{bis(4~-chlorophenyl)methyl]azetidin-

3-0l are isolated.



pouted dropw se, over 1 hour, into a solution, cooled to +5C, of

2-am no-6-chl oropyridine in 12.5 cnB of pyridine. After returning to room
tenperature and 10 stirring for 20 hours, the black reaction m xture is
suppl emented with 140 cnB of water and extracted with 200 cnB of

di chl oronet hane. The organic phase is S parated after settling, dried over
magnesi um sul fate, filtered and concenfrated to dryness under reduced 15
pressure (2.7 kPa). The oily residue obtained is chromatographed on a

silica gel colum (par%h%”qJ%H@%réﬁﬁﬁﬁ?qga?ﬁﬂgpﬂm?%9§5d¥%5ﬁﬁofﬁﬁ§9ter 4

cnm), eluting under an argon pressure . m xture o

cycl ohexane and elhyr266lRf & lcEYRADPK o Anamek rand 2Q ¢liheet 'bg)g 60-cnB
fractions. Fractions 5to 11 are conbined and concentrated to dryness
under reducedrIipressur et 217 kRa) Melll ghe.N @8-schlierepyri d- 2-

yl ) met hyl sul f onam de are obtained in the formof a vyellow oil. 25 Exanple
2 N-{ 1-[Bis(4-chlorophend-amtdnydvazet-2diyi-)rethylsul fonamide may

yl }-N-(6-et hyl pyrid-2-yl)methyl sul fonam de nay be prepared by carrying out
t he procedur @caprd¢esarEichéd i9a 3y iBgampite the raxasidngewitnh the6l g of

1-[bi s(4- chl orophenyl)nethyl]azetidin-3-ol, 0.40 g of N-(6-

et hyl pyri d- 2-5A)estimg SaFGTandé, 30 ersmethdhRydEenEL eelpahgdr afear an,
0.96 cnB of diethyl azodicarboxylate 5 and 0.577 g of triphenyl phosphi ne.
The crude pr&ﬁﬁ&@q gropw1se, over 1 hour, into a solution, cdoled

to +5°C, of 2-amino-6-chloropyridine in 12.5 cm’® of
pyridine. After returning to room temperature and

10 stirring for 20 hours, the black reaction mixture is
supplemented with 140 cm® of water and extracted with
200 cm’ of dichloromethane. The organic phase is
separated after settling, dried over magnesium sulfate,
filtered and concentrated to dryness under reduced

15 pressure (2.7 kPa). The oily residue obtained is
chromatographed on a silica gel column (particle size
0.063-0.200 mm, height 30 cm, diameter 4 cm), eluting
under an argon pressure of 0.5 bar with a mixture of
cyclohexane and ethyl acetate (70/30 by volume) and

20 collecting 60-cm’® fractions. Fractions 5 to 11 are
combined and concentrated to dryness under reduced
pressure (2.7 kPa). 17 g of N-(6-chloropyrid-2-
yvl)methylsulfonamide are obtained in the form of a
vellow oil.

25 Example 2

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

y1}-N-(6-ethylpyrid-2-yl)methylsulfonamide may be

prepared by carrying out the procedure as described in



chr omat ographed on a silica gel colum (particle size 0.040-0.063 nm
hei ght 20 cm dianmeter 2 cm, eluting under an argon pressure of 0.
with a mxture of cyclohexane and ethyl acetate (70/30 by volune) and 10
col tecting 30-cnB fractions. Fractions 6 to 9 are conbined and

concentrat ed

to dryness under reduced pgessure (2.7 kPa). 0.3 g of

is'obtained which is triturated in a mxture of 5 cnB8 of diethyl et
5 cnB of diisopropyl ether. The suspension is filtered, 15 the solid
drai ned and thempdel e yhrder iheduced pr.essur of (2.[hikRa). 0.11 g of
N—{l-[bis(4-ch|orophenyl)nethyl]-

azet i di n- 3- ykchiNrcphetnipl) pyerting-12 ayletreti yl3swlif, ovariode oifs Nebteai ned i n t he
formof a white solid [1H NVMR spectrum (300 MHz, C££13r Sin ppnm
(t, 20 J = 7eﬁhﬁipyrBHr2-217®e@@ylﬁuifﬁn5mﬁﬁe, ZH)cnfroﬁ12n85dr0052 95 (nt

be prepared

to +5C, of 2°

5 bar

an oi
her and

1.26

: 2H); 2.90 (s : 3H); 3 (split t, J =7 and 2 Hz ZF%; 4.22 (s : 1H);
4.69 (nt : 1rq)etrfﬁhw1r(o(£uray, 07.9% - Oirsileﬁwh] 7296icar7osplake : OH):
7.64 (t, J = qg 25 N-(6-Ethyl pyrid-2-yl)nmethyl sul fonam de may
a@? @aﬁﬂil Frﬂﬁ@eﬁﬂé@éﬁﬁﬁ@lpﬁ -t FE=GIT6F R OTrainérs 1. 56
cnB of nethyl%élfonyl chlor de are .pqured dropw Se into.a solutlon cool ed
i“o-6-5 A ELdiofe TR P86 EHT8 Sof 15 i di ne.
After stirriyn or, h t. C, r | m-xture i suppl enent ed
9020 30 S B AN T remon iy 85 dryness

with 8 cnB OP mater an

at 50C under

10

15

20

25

under an argon pressure of 0.5 bar with a mixture of
cyclohexane and ethyl acetate (70/30 by volume) and
collecting 30-cm® fractions. Fractions 6 to 9 are
combined and concentrated to dryness under reduced
pressure (2.7 kPa). 0.3 g of an o0il is obtained which
is triturated in a mixture of 5 cm’ of diethyl ether and
5 cm® of diisopropyl ether. The suspension is filtered,
the solid drained and then dried under reduced pressure
(2.7 kPa). 0.11 g of N-{1-[bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-N-{(6-ethylpyrid-2-yl)methylsulfonamide
is obtained in the form of a white solid [lH NMR
spectrum (300 MHz, CDCls, & in ppm): 1.26 (t,

J = 7.5 Hz : 3H); 2.76 (g, J = 7.5 Hz : 2H); from 2.85
to 2.95 (mt : 2H); 2.90 (s : 3H); 3.53 (split t, J =7

and 2 Hz : 2H); 4.22 (s : 1H); 4.69 (mt : 1H); 7.07 (d,

Q
il

7.5 Hz : 1H); from 7.15 to 7.30 (mt : 9H),; 7.64 (t,
J = 7.5 Hz : 1H)].
-(6-Ethylpyrid-2-yl)methylsulfonamide may be
prepared by carrying out the procedure in the following
manner: 1.56 cm® of methylsulfonyl chloride are poured

dropwise into a solution, cooled to +5°C, of 2.50 g of



5 reduced pressure (2.7 kPa). The residue is chromatographed on a silica
gel colum (particle size 0.040-0.063 mm height 30 cm dianeter 4 cm,
eluting wunder an argon pressure of 0.5 bar with 1.5 litres of

di chl oronet hane and then with a m xture of dichloro 10 net hane and net hanol
(98/2 by volune) and collecting 60-cnBsgractions. Fractions 8 to 12 are
conbi ned and concentrated to dryness under reduced pressure (2.7 kPa). 2.8
g of N-(6-ethyl pyrid-2-yl)nmethyl- sulfonam de are obtained in the formof a

yellow oi l. »>l3pExanple 8Nt riqliBesi4- ghkor @aﬁe@yl%wmyﬂu&azxﬂgk n- 3-
yI}-N—qU|noI-6-yInethylsuyfonanlde may be prepared carrying out the
procedure instherfiall @wirngomannes: at0200Ccg @he reaction mixture is

1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-0l 20 and 0.597 g of

tri phenyl phospbpiemanecaddedh Gnder ofrganertand Sblu¢ien. ofh®.50 g of

N-qui nol - 6-yl nethyl - sul fonam de in 50 cnB of anhydrous tetrahydrofuran and
then 0. 40 cnﬁlétrdmethylC@E@@méaﬁb@ﬂytater@ep@uﬁéd5@nC upfiear stirring for
20 hours at 20C, the reaction 25 mixture is heated at the refl ux

t enper at uPe F6AUESROBESSSHAG tRerd LEFPI-eMBAt 6§SWOLR 2598 g of

tri phenyl phosphi ne and 0 cnB of .di.ethyl ~azo |carbox | at After stirring
for 48 hours® gfoﬁééogﬁﬁg%ﬁpxpﬁré F&q&GﬁcgﬁgréP 4% §?r89§ﬁ§s§lﬁﬁder

e HOR SR R T o T B C R G
Concentratedunder an argon pressure of 0.5 bar with 1.5 litres of
dichloromethane and then with a mixture of dichloro-

10 methane and methanol (98/2 by volume) and collecting
60-cm® fractions. Fractions 8 to 12 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa). 2.8 g of N-(6-ethylpyrid-2-yl)methyl-
sulfonamide are obtained in the form of a yellow oil.

15 Example 3

N-{1-[Bis{4-chlorophenyl)methyl]azetidin-3-
y1l}=-N-guinol-6-ylmethylsulfonamide may be prepared by
carrying out the procedure in the following manner:
0.70 g of 1-[bis(4~-chlorophenyl)methyl]lazetidin-3-o0l

20 and 0.597 g of triphenylphosphine are added, under
argon, to a solution of 0.50 g of N-quinol-6-ylmethyl-
sulfonamide in 50 cm’ of anhydrous tetrahydrofuran and
then 0.40 cm® of diethyl azodicarboxylate is poured in.
After stirring for 20 hours at 20°C, the reaction

25 mixture is heated at the reflux temperature for 4 hours
and then supplemented with 2.98 g of triphenylphosphine
and 2.0 cm® of diethyl azodicarboxylate. After stirring

for 48 hours at 20°C, the mixture i1s concentrated to




to dryness. A fraction of the residue obtained (0.9Cg) 5 is purified on a
Bond El ut columm of cation exchange sulfonic acid SCX resin (particle size
0.054 mm height 4 cm dianeter 3 cn), eluting first with nmethanol and
then with a 2 Msolution of aqueous ammonia in nethanol in order to elute
t he expected product, collecting 5-cnB 10 fractions. Fractions 16 to 19 are
conbi ned and concentrated to dryness under reduced pressure (2.7 kPa).
0.33 g of an oil is obtained which is stirred in 10 cnB of diisopropyl

et her. The reasyhlkisRg unsespersi@Rd $riisistered.s . The sl t rate rehigfa 1s again
15 filtered, gives, after 15 mnutes, a solid which is dried at 50C under
reduced pressureakan? upPah 383 amj o6fdiethyl ether, the suspension

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

qui nol - 6- yl mebhyligeld asarfiide exeel alndaitied fiid tiriaé ef drsmcoofcea twhitteel sol id [ 1H
NMR spectrum (300 MHz, CDCl3, 6 in 20 ppm: 2.87 (s : 3H); 2.89 (m : 2H)
3.55 (split tpo dyyeepsand ﬁrﬁzthEpr ¢hﬁ8r@§lduEHpbt@l@9d(ﬁ@ 901K); from
7.15 to 7.30 (nt : 8H); 7.47 (dd, J =8.5and 4 Hz : 1H); 7.58 (dd, J = 9
and 2.5 H? : lfHPur?f?§d( @r ajBonsl Elyr COiLH)“n 8f1Gatd 8. 2rchwnge 2H); 8. 97
(dd, 25 J = 5 -yl meth Ifonanlde may be
prepared by 55&&?“&& SﬁﬁdtﬁéqéF%@é@uggaF iche F&Fﬁo&%ﬁ%’ FEMNEEL 9L cn8 of

ol uti on,  codl &t B P g S i e s e e TR 78 g o
pyridine. then with a 2 M solutlon of aqueous ammonia in methanol
in order to elute the expected product, collecting 5-cm’
10 fractions. Fractions 16 to 19 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa). 0.33 g of an o0il is obtained which is

stirred in 10 cm’

of diisopropyl ether. The resulting
suspension is filtered. The filtrate, which is again
15 filtered, gives, after 15 minutes, a solid which is
dried at 50°C under reduced pressure (2.7 kPa). 83 mg
of N-{1l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-N-
guinol-6-ylmethylsulfonamide are obtained in the form
of a white solid ['H NMR spectrum (300 MHz, CDCls, & in
20 ppm): 2.87 (s : 3H); 2.89 (mt : 2H); 3.55 {(split t,
J =7 and 1 Hz : 2H); 4.18 (s : 1H); 4.69 (mt : 1H);
from 7.15 to 7.30 (mt : 8H); 7.47 (dd, J = 8.5 and
4 Hz : 1H); 7.58 (dd, J = 9 and 2.5 Hz : 1H); 7.73 (d,

J

I

2.5 Hz : 1H); 8.10 to 8.20 (mt : 2H); 8.97 (dd,

25 J 4 and 1.5 Hz : 1H)]

I

N-Quinol-6-ylmethylsulfonamide may be
prepared by carrying out the procedure in the following

manner: 1.1 cm® of methylsulfonyl chloride are poured



After stirring for 20 hours at 20C, the reaction m xture is suppl enented
with 10 cnB of water and 5C cnB 5 of dichloronethane, and then filtered.
The fil-~rate is separated after settling, the organic phase is dried
over magnesium sul fate, and then filtered and concentrated to dryness
under reduced pressure (2.7 kPa). 1.15 ggof N-quinol-6-ylnmethylsul fonam de
are 10 obtained in the formof a creamyellow solid. Exanple 4

N-{1-[ Bi s(4-chl orophenyl) et hyl ] azeti di n- 3-

yl}-N-qui nol foymethylsulf anagude may b RLARANeH, b osdid ¥ng sout the
procedure in the follow ng manner: 15 0.70 g of

1- [ bi s(4- chl errophenyly) et ylahazeigudind13nel inand 76. 287 gr0byridine.

tri phenyl phosphi ne are added, under argon, to a solution of 0.50 g of

N- (qui nol - 5- plf)e rmetchyrdwlof dram2de hiomra0 acn® 061C, anhydrews ttietr ahydr of ur an
and then 0.40 cnB of diethyl azodicarboxylate and 0.45 g 20 of

1, 2- bi s( di phevyltphres plsi selpetlisaee tace wislr 64 icm’ oAf vetest andi Ag £of 20
hours at 20C, the reaction mxture is concentrated to dryness under
reduced pre®suré chdoF RPHNATEhe aresitdgd ifs litgkedt -ughien 20 tergeofl s et hyl
acetate, the resulting solution is washed with 25 30 cnB of brine, dried
over magnesi GRPEFEFECe 2IHaTt SRS L IARd THEN OCGRGE Mt PEPEE 6 dryREss at 50C
under reduced_ pressure et Qi.l obtained is purified by

chronatograpﬁye5nm§g§FFF®§fé@h@%gpulg%Fgé Ieirlcffél§ief§d3§n61.063-0.200 mm
hei ght 35 C”Eo%%%%%&%&e%ﬁ%cp%kyﬁgégid%%er reduced pressure

(2.7 kPa). 1.15 g of N-quinol-6-ylmethylsulfonamide are

10 obtained in the form of a cream-yellow solid.
Example 4
N-{1l-[Bis(4-chlorophenyl)methyl]azetidin-3-

yl}-N-guinol-6-ylmethylsulfonamide may be prepared by

carrying out the procedure in the following manner:

15 0.70 g of 1-[bis(4-chlorophenyl)methyllazetidin-3-o0l
and 0.597 g of triphenylphosphine are added, under
argon, to a solution of 0.50 g of N-(quinol-5-yl)-
methylsulfonamide in 70 cm® of anhydrous tetrahydrofuran
and then 0.40 cm’ of diethyl azodicarboxylate and 0.45 g

20 of 1,2-bis(diphenylphosphine)ethane are poured in.
After stirring for 20 hours at 20°C, the reaction
mixture is concentrated to dryness under reduced
pressure (2.7 kPa). The residue is taken up in 70 cm® of
ethyl acetate, the resulting solution is washed with

25 30 cm® of brine, dried over magnesium sulfate, filtered
and then concentrated to dryness at 50°C under reduced
pressure (2.7 kPa). The violet oil obtained is purified

by chromatography on a silica gel column (particle size



under an argon pressure of 0.5 bar with a mxture of cycl ohexane and et hyl
acetate (40/60 then 30/70 and 20/80 by volune) and collecting 50-cnB
fractions. 5 Fractions 6 to 12 are conbi ned and concentrated to dryness
under reduced pressure (2.7 kPa). The residue is taken up in 15 cnB of

met hanol, the resulting white suspensiqgn is filtered, the solid drained
and then dried at 50C under reduced pressure (2.7 kPa). 0.35 g 10 of
N-{1-[bi s(4-chl orophenyl)nmethyl]azetidin-3-yl}-N

qui nol - 5-yI meft hydss Fopamde He%g@&t eym%% i rala%tfeqr@ Y crd Wﬁﬁ)ﬁ@z' d [1H

NVR spectrum(300 MHz,”  CDCI3, In 2.60 (t, J =17 84 (t,
J =7 H: 1|t|)n1de1:2a919a(r on 6553}1%6 c(meJE»t Har &iTn/ 20 4 dies 1H); 15
3.56 (split t, J =7 an Hz : 1H); 4.01 (s : 1H); 4.85 (m : 1H); from
7.10 to 7. 25 dydl cheBHne 7a,n4€D e(m‘d/,l aketatd @ eb WhebH)30 /7.64(dd, J = 8.5
and 4 Hz : 1H); 7.74 (dd, J = 8 and 7.5 Hz : 1H); 8.20 (broad d, J =8 Hz

. 1H): 8.54 @r/6dd o, Wblung)Hand Ll 9 dd-crd0fiactdoand 1.5 Hz

1H)]. N (Quinol-5-yl)nethyl sul fonam de may be prepared by carrying out the
pr ocedur e Sas Fdesdriidied 6 Fo Blarplee @Pnbsitngd iang! widnTetag eof to

5-am noqui no=ine, 3.0 cnB of pyridine, 1.1 cnB8 of nmethylsul fonyl chloride.
25 2.47 g of %Y(kﬁﬁ%d%nd\’?ryll)er?&orﬁﬂ SRS de -dr &Pebt-ailiéd Teish e f or m of
a brown-yell ow solid. 40 Ex

N-{1-[Bi s(4- &ﬁ|&F&ﬁﬁbﬁ§1fﬁbﬁﬁﬁp?%zgﬁiaﬁﬁbgpol, the resulting white

suspension is filtered, the solid drained and then
dried at 50°C under reduced pressure (2.7 kPa). 0.35 g
10 of N-{l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-
guinol-5-ylmethylsulfonamide is obtained in the form of
a white solid ['H NMR spectrum (300 MHz, CDCls, & in
ppm): 2.60 (t, J =7 Hz : 1H); 2.84 (£, J = 7 Hz : 1H);
2.99 (s : 3H); 3.36 (split t, J =7 and 2.5 Hz : 1H);
15 3.56 (split t, J =7 and 2.5 Hz : 1H); 4.01 (s : 1H);
4.85 (mt : 1H); from 7.10 to 7.25 (mt : B8H); 7.40 (dd,
J = 7.5 and 1 Hz : 1H); 7.54 (dd, J = 8.5 and 4 Hz
iH),; 7.74 (dd, J = 8 and 7.5 Hz : 1H); 8.20 (broad d, J
= 8 Hz : 1H); 8.54 (broad d, J = 9 Hz : 1H); 8.99 (dd,
20 J = 4 and 1.5 Hz : 1H)].

- (Quinol-5-yl)methylsulfonamide may be
prepared by carrying out the procedure as described in
Example 3, starting with 2.0 g of 5-aminoquinoline,

3.0 cm® of pyridine, 1.1 cm® of methylsulfonyl chloride.
25 2.47 g of N-(guinol-5-yl)methylsulfonamide are obtained

in the form of a brown-yellow solid.



yl }-N-i soqui nol - 5-yl net hyl sul f onam de nmay be prepared by carrying out the
procedure as described in Exanple 5 4, starting with 0.497 g of

N- (i soqui nol -5-yl)net hyi - sul fonam de, 70 cnB of anhydrous tetrahydrofuran,
0.712 g of 1-[bis(4-chlorophenyl)nethyl]azetidin-3-ol, 0.597 g of

tri phenyl phosphi ne, 0.40 cnB of diethyl 4pazodi carboxyl ate and 0.45 g of

1, 2- bi s(di phenyl 10 phosphi ne) et hane. The crude brown oil obtained is
purified by chromatography on a silica gel colum (particle size

0. 063-0. 200 mRampaiegdlst 38 cm diameter 3 cn), eluting with a m xture of
cycl ohexane and ethyl acetate (30/70 by volune) and coll ecting 40-cn8 15

fractions. Fractions 8N-0 123 mrs caMlidieshand ] )eenesnt)rated dio-d-yness
under reduced pressure (2.7 kPa). The residue is stirred in 15 cnB of

di et hyl et herl,} ke ssuspensi-ar vilsneftin vtlendd cavaghitdee manys dleulplrepamaid er i s

chr omat ogr aphed on a columm of SCX resin 20 (height 4 cm dianeter 3 cm,
washi ng fi r stoywiaar ry1ng o £hef nastdesivale @vd ddiseilideshetrhdr@ni=6 50 by

vol une) and then eluting with a 2 Msolution of agueous ammonia in

met hanol and “colSité&tbiny 20-Chd HHctd Gs N Esadtyiond —P vvd ) 6ede Iconbi ned
and the white insoluble 25 mattier which appears is filtered, the solid is
dr ai ned andsﬁﬁgﬁn@FPéHLaEC56§‘uﬁée?nﬁ¥868ga hPEEEOVErPOU¥2RPa). 0.169 g of

N (1L e ar OBy ) AN e 2 o lnnds s e o
of a white sql i1 HNMR SREUT HBhosphine, 0.40 cm® of diethyl
azodicarboxylate and 0.45 g of 1,2-bis(diphenyl-

10 phosphine)ethane. The crude brown o0il obtained is
purified by chromatography on a silica gel column
(particle size 0.063-0.200 mm, height 38 cm, diameter
3 cm), eluting with a mixture of cyclohexane and ethyl
acetate (30/70 by volume) and collecting 40-cm®

15 fractions. Fractions 8 to 23 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa). The residue is stirred in 15 cm’® of diethyl
ether, the suspension is filtered and the insoluble
matter is chromatographed on a column of SCX resin

20 (height 4 cm, diameter 3 cm), washing first with a
mixture of methanol and dichloromethane (50/50 by
volume) and then eluting with a 2 M solution of aqueous
ammonia in methanol and collecting 20-cm’ fractions.
Fractions 1 to 6 are combined and the white inscluble

25 matter which appears is filtered, the solid is drained
and then dried at 50°C under reduced pressure
(2.7 kPa). 0.169 g of N-{1l-[bis(4-chlorophenyl)methyl]-

azetidin-3-yl}-N-isoquinol-5-ylmethylsulfonamide is



(300 MHz, CDC13r Sin ppm : 2.64 (t, J =7 Hz : 1H) ; 2.81 (t, J =7 Hz :

1H); 2.98 (s : 3H); 3.36 (split t, J =7 and 2 Hz : 1H); 3.55 (split t, J

=7 and 52 H : 1H); 4.02 (s : 1H); 4.86 (m : 1H); from7.10 to 7.25 (nt
8H); 7.60 (dd, J =8 and 1 Hz : 1H); 7.66 (t, J =8 Hz : 1H); 7.93

(broad d, J = 6 Hz : 1H); 8.06 (broad d; J = 8 Hz : 1H); 8.66 (d, J = 6 Hz
: 1H); 9.32 (broad s : 1H)]. 10 N (Isoqui nol -5-yl)nethyl sul fonam de may be
prepared by carrying out the procedure as described in Exanple 4, starting

with 2.0 g 0fob§a§'ﬁ'e@°'1$@%‘%h‘e”@'dr‘?tﬁ'of 3 QramR @bo1Rwr ifdinguAndsdoL 6B of
met hyl sul fonyl chloride. 2.3 g of N (isoquinol-5- yI ) met hyl sul fonam de 15

are obt ai ned (300t vei zf, oropaaf;, ad beh gepspl i 2. 64 Exanphe=67 Nif : 1H) ;

1-[ Bi s(4-chl orophenyl ) net hyl Jazeti di n-3- yl}-Npyrid-3-yl met hyl sul f onani de
may be preparedlby(t,car =yiingizout 1the @r.@8edur e i3m)t;he .36l | (@wilng rgnner: 20
0.042 cnB of phosphorus trichloride IS poured into a solution of 0.144 ¢
of N-{1-[bis@4=chl emdplRemid ):- 1H); 3.55 Spllt t, J =7 and

nmet hyl ] azeti di n-3-yl }- N (1-oxi de pyrl d-3 nmet hyl - sul fonam de in 5 cnB of
chl or of or m aﬁd Azhen lthe dixPurle i éHHeat‘le@ dmtthe A& 17 u¥ roenpeddt toe. Af ter
stirring for _2 1hour q%s t he reaction mxturels al.lowed to

return to rodmte érHé en Jsappl éRentled? i R'5 dnB%f 0.1 N
Bzgggcihlso&: ICu(t%gld%hZ IéerPrI stl rngd a7n(§3 roa%t ed %J‘ er. ﬁ%t t:I il’?—ﬁ',- 'gk]e(\morgani c
(broad d, J = 8 Hz : 1lH); 8.66 (d, J = 6 Hz : 1H); 9.32
({broad s : 1H)].
10 N-(Isoquinol-5-yl)methylsulfonamide may be
prepared by carrying out the procedure as described in
Example 4, starting with 2.0 g of 5-aminocisoquinoline,
3.0 cm® of pyridine and 1.1 cm® of methylsulfonyl
chloride. 2.3 g of N-(isoquinol-5-yl)methylsulfonamide
15 are obtained in the form of a beige solid.
Example 6
N-{1-[Bis(4-chlorophenyl)methyl]azetidin-3-
yl}-N-pyrid-3-ylmethylsulfonamide may be prepared by
carrying out the procedure in the following manner:
20 0.042 cm’ of phosphorus trichloride is poured into a
solution of 0.144 g of N-{l-[bis(4-chlorophenyl)-
methyllazetidin-3-yl}-N-(l-oxide-pyrid-3-yl)methyl-

3 of chloroform and then the mixture

sulfonamide in 5 cm

is heated to the reflux temperature. After stirring for
25 1 hour 30 minutes, the reaction mixture is allowed to

return to room temperature and is then supplemented

3

with 5 cm® of 0.1 N hydrochloric acid, then stirred and

separated after settling. The organic phase is diluted



with 20 cnB of chloroform dried over magnesium sulfate, filtered and then
concentrated to dryness under reduced pressure (2.7 kPa). The residue is
chromat ographed on a silica gel colum (particle size 0.063-0.200 nm
height 5 9 cm dianeter 1.8 cn), eluting under an argon pressure of 0.1
bar with a m xture of dichloronethane ap met hanol (95/5 by vol une) and
colflecting 15-cnB fractions. Fractions to 4 are conbi ned and
concentrated to dryness under reduced pressure 10 (2.7 kPa). The residue is

stirred withylsncnB of’diet byl or8tbek, &P§e§U§P@P%9@né§luhl§\§I§Qtethe
solid is drained and then dried under reduced pressure (2.7 kPa). 35 ng

of N-{1-[bi s¢4iebkerophanyhkiethbyickazebidiantd- Wr}nbss under reduced
pyrid- 3-yl met hyl sul fonam de are obtained in the formof 15 a cream col oured

solid [ 1H NMBRrspeatreumn2( 30@Pkhz, TEBCt8sidbei nspphjombrograp8@dt en2a95 (nt
2H); 2.87 (s : 3H); 3.51 (split t, J =7 and 1.5 Hz : 2H); 4.18 (s : 1H)
4. 65 (nt . 1H)jlifrore?. ﬂslvmn7135r¢¢ple 8Hge V.8%3(bréad da, hezgBtand 5 Hz
: 7.64 édecoupled d 20J =28 - 1H); 8.52 (broad d, J = 2 Hz :

1FD 8 61° (Br 68d glameteg 4z 8- cg@b]elgiéﬁg|gn¢er an argon pressure
N-{1-[Bi s(4-chl arophenyl ). net hyl ] azeti di n- 3-

yl }- N (1-oxi 8é- 8y9|3a§ lfﬁe?h?P§GPF8n8ﬁlHécﬁéﬁrS@eEBaﬁFe6§Fed by carrying
out the procedure int | ow et hy
azodlcarboxypgﬁé 3BRa dggf Y gpqufﬁhéﬁélﬁﬁgéﬁﬁFﬁEQa?g Sﬂded under ar gon,

to a solutien,ak;8,265:9.0k;11Lbbs(4 ghhocophgayhiaethyl ]

concentrated to dryness under reduced pressure

10 (2.7 kPa). The residue is stirred with 15 cm’® of diethyl
ether, the suspension is filtered, the solid is drained
and then dried under reduced pressure (2.7 kPa). 35 mg
of N-{l-[bis(4-chlorophenyl)methyl]azetidin-3-y1l}-N-
pyrid-3-ylmethylsulfonamide are obtained in the form of

15 a cream-coloured solid ['H NMR spectrum (300 MHz, CDCls,
6 in ppm): from 2.80 to 2.95 (mt : 2H); 2.87 (s : 3H);
3.51 (split t, 0 =7 and 1.5 Hz : 2H); 4.18 (s : 1H):
4.65 {(mt : 1H); from 7.15 to 7.35 (mt : 8H); 7.37
(broad dd, J = 8 and 5 Hz : 1H); 7.64 (decoupled d,

20 J = 8 Hz : 1H); 8.52 (broad d, J = 2 Hz : 1lH); 8.61
(broad d, J = 5 Hz : 1H)].
Example 7

N-{1l-[Bis(4-chlorophenyl)methyl]lazetidin-3-

y1}-N-(l-oxide-pyrid-3-yl)methylsulfonamide may be

25 prepared by carrying out the procedure in the following
manner: 0.16 cm® of diethyl azodicarboxylate and 0.226 g
of triphenylphosphine are added, under argon, to a

solution of 0.265 g of l-[bis(4-chlorophenyl)methyl]-



43 azetidin-3-ol and 0.162 g of N-(1-oxide-pyrid-3- yl)nethylsulfonam de,
in 25 cnB of anhydrous tetrahydro- furan. After stirring for 20 hours at
20C, and then for 24 hours at the reflux tenperature, the reaction 5

m xture is concentrated to dryness under reduced pressure (2.7 kPa). The
residue is chromatographed on a silica,gel colum (particle size 0.063-0.2
mm height 20 cm dianeter 1.5 cn), eluting under an argon pressure of
0.5 bar with a m xture of dichloronethane 10 and nmet hanol (98/2 by vol une)
and col | ecti pg4Q-GM-3fJ1aGHOnNs. 1 2 actdrons (26 49 L4 A8 Lobi ned and
concentrated to dryness under reduced pressure (2.7 kPa). The residue is
stirred in 1@1om2 tofy Idatfyamietd)erin e gispenshapdirsubi kkeradydthe
insoluble matter 15 is drained and then dried under reduced pressure (2.7
kPa). 0.1 g dflurNn{.| Aflves( 4tchirdmeplfeny20meiduls] at 20°C, and then
azetidin-3-yl}-N(1-oxide-pyrid-3-yl)nmethylsulfonam de is obtained in the
form of a whiftcer $dll ihdYriH aNVR hes gredtiem tEAPE K2 r &, CD3)e23@ adB, 16 i n ppn)
2.78 (t, J =207 Hz : 2H); 3.06 (s : 3H); 3.37 (t, J =7 Hz : 2H); 4.45
(s : 1H; %4, MX(trﬁre lMGOqué?ﬁrﬁtw tt® %@eS(smundeerH)edu@e@ll (broad d, J =
6.5 Hz : 1H); 27 bro

N (1- Oxi de- p?rrledgsé‘ﬁfl ) r‘?E Pﬁ}l f?ﬁ%mrd}@%? 155 P FrrerIrePR? Sar fyi ng out

t he procedure |n t he follomnng g of(ﬁp 55%
3- chi or oper oxyBerZoi L &6 45 e Pidt (fle S “adi's % o s SEdn of 1.81
g 20 cm, diameter 1.5 cm), eluting under an argon

pressure of 0.5 bar with a mixture of dichloromethane
10 and methanol (98/2 by volume) and collecting 40-cm’

fractions. Fractions 26 to 64 are combined and

concentrated to dryness under reduced pressure

(2.7 kPa). The residue is stirred in 10 cm® of diethyl

ether, the suspension is filtered, the insoluble matter
15 1s drained and then dried under reduced pressure

(2.7 kPa). 0.1 g of N-{1-[bis(4-chlorophenyl)methyl]-

azetidin-3-yl}-N-(l-oxide-pyrid-3-yl)methylsulfonamide

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

spectrum (400 MHz, (CD3),SO d6, 0 in ppm): 2.78 (t, J =
20 7 Hz : 2H); 3.06 (s : 3H); 3.37 (t, J =7 Hz : 2H);

4.45 (s : 1H); 4.71 (mt : 1H); from 7.30 to 7.50

{(mt : 10H); 8.21 (brcad d, J = 6.5 Hz : 1H); 8.27

(broad s : 1H)].

- {1-Oxide-pyrid-3-yl)methylsulfonamide may

25 Dbe prepared by carrying out the procedure in the

following manner: 7.1 g of 50-55% 3-chloroperoxybenzoic

acid are added, in fractions, to a solution of 1.81 g

of N-pyrid-3-ylmethylsulfonamide in 71 cm® of



of N-pyrid-3-ylnmethyl sulfonamde in 71 cnB of 44 N, N-di net hyl f or mam de and
3 cnB of nethanol, followed by 0.56 cnB of 40% hydrofluoric acid. After
stirring for 1 hour at 20C, the reaction mxture is poured into 500 g of
ice; stirred and then filtered. The filtrate is 5 concentrated to dryness
at 60C under reduced pressure (2.7 kPa) 44The residue is taken up in 50 cnB
of "a m xture of dichloronmethane and net hanol (98/2 by volune) and then
filtered. The filtrate is chromatographed on a silica gel columm (particle

size 10 0. 063, Q-2 M8t Al fHHmatd deMard AMRLEN o4 £BLhaBbYLi RG11BREEN L3N argon
pressure of 0.5 bar with a m xture of dichloronmethane and net hanol ~(98/ 2,

97/ 3 and t hen .5@ 2%’ by vokume)randueelbesting B0repBstiaethgnsorFracti on
62 is concentrated to dryness under reduced pressure 15 (2.7 kPa). 0.96 ¢
of N (1-oxi déopyr iad- 2-0/10), mesthiey | e asul ifoon amiixcte ries iGbtoaivned! iim ttches oftorgm of  a
yellow sh solid. NPyrid-3-ylnethylsul fonam de may be prepared by
carryi ng out cfthé gsrocddurre dasngesdrarbdd lite rBdanplhe Z0 lrragtearits ng with 2 g
of 3-am nopyridine, 5 cnB8 of pyridine and 1.8 cnB of mnethyl sul fonyl
chl ori de. STheonsRudeE 3FrEsd ¢t BHIGiISTedt £05(G rreig Y iS4 ceeB Pate sditetchy |
ether, the suszpe7nsion IS filter,%d and then the solid is, drained and dried
under reduced “presSiire (217 4854)0uS5 S tFeg o 1n 50 cm” of a
N-pyri d-3-y1 get il uIfonAT A% A8 N8 el 9B 4f (§ Pinkish solid.
volume) and then filtered. The filtrate is
chromatographed on a silica gel column (particle size
10 0.063-0.2 mm, height 27 cm, diameter 4 cm), eluting
under an argon pressure of 0.5 bar with a mixture of
dichloromethane and methanol (98/2, 97/3 and then 50/50
by volume) and collecting 60-cm’ fractions. Fraction 62
is concentrated to dryness under reduced pressure
15 (2.7 kPa). 0.96 g of N-(l-oxide-pyrid-3-yl)methyl-
sulfonamide is obtained in the form of a yellowish
solid.
N-Pyrid-3-ylmethylsulfonamide may be prepared
by carrying out the procedure as described in Example
20 1, starting with 2 g of 3-aminopyridine, 5 cm’ of

pyridine and 1.8 cm?

of methylsulfonyl chloride. The
crude product obtained is stirred in 40 cm® of diethyl
ether, the suspension is filtered and then the solid is
drained and dried under reduced pressure (2.7 kPa).

25 2.47 g of N-pyrid-3-ylmethylsulfonamide are ocbtained in

the form of a pinkish solid.




45 Exanple 8 N-{1-[Bi s(4-chlorophenyl)nethyl]azetidin-3-

yl } - N-cycl ohexyl net hyl sul f onam de may be prepared by carrying out the
procedure in the following manner: 5 0.4 cnB of methyl sul fonyl chloride is
added, with stirring, to a solution of 1.8 g of N-{I-[bis(4-
chIorophenyl)nethyl]azetldln 3-yl}-N-cygkohexyl am ne, 0.7 cnB of
trirethyl am ne and 20 ng of 4- dlnethylanlno- pyridine in 25 cnB of

di chl oronet hane. After stirring 10 for 48 hours at 20C, 20 cnB of

di chl oromet hapgmaid 80 cnB of water are added to the reaction mxture and
it is stirred and separated after settling. The organic phase is dried

over magnesi um sul f at eNand -genegat-at ed opanyACnenden | neducad npressure (2.7
kPa). The brown 15 oily residue is chromatographed on a silica gel colum

(particle sizeé)}oNBGIcQodemmlmeeihgitsu2@ocnamidicanetebe pr@pemked elyuti ng under
an argon pressure of 0.1 bar wth a mxture of dichloronmethane and

nmet hanol (96k4rbyivgl onw) taed peolckedetrieng nl@henB ofilagtingnsankBeact i ons 2 to
20 4 and 5 to 10 are conbined and concentrated to dryness under reduced
pressure @2.7?-KPajw Themebsydselfenchrehbesyraphedadded siitea gel col umn
(particle size 0.063-0.2 mm _height 30 cm diameter 1.5 cn), eluting

under an argéﬁlﬁFé§§uréoo? GoﬂuﬁéPmm°€h1a8nﬁxP§r§ —6f é@lé%érohexane and

et hyl acetate

(70/3 and_.col | ct| g 5-c¢ ractions. Fractions
T Uh 10 are CERBPREE A e o aade cundgreradadens
0.7 cm’ of triethylamine and 20 mg of 4-dimethylamino-

pyridine in 25 cm’®

of dichloromethane. After stirring

10 for 48 hours at 20°C, 20 cm’® of dichloromethane and
20 cm® of water are added to the reaction mixture and it
is stirred and separated after settling. The organic
phase is dried over magnesium sulfate and concentrated
at 50°C under reduced pressure (2.7 kPa). The brown

15 oily residue is chromatographed on a silica gel column
(particle size 0.063-0.2 mm, height 20 cm, diameter
2.0 cm), eluting under an argon pressure of 0.1 bar
with a mixture of dichloromethane and methanol (96/4 by

3 fractions. Fractions 2 to

volume) and collecting 10-cm
200 4 and 5 to 10 are combined and concentrated to dryness

under reduced pressure (2.7 kPa). The residue 1is

chromatographed on a silica gel column (particle size

0.063-0.2 mm, height 30 cm, diameter 1.5 cm), eluting

under an argon pressure of 0.1 bar with a mixture of
25 cyclohexane and ethyl acetate (70/30 by volume) and

3 fractions. Fractions 7 to 10 are

collecting 5-cm
combined and concentrated to dryness under reduced

pressure (2.7 kPa). 0.10 g of N-{l-[bis(4-chloro-



pressure (2.7 kPa). 0.10 g of N-{1-[bis(4-chloro 46

phenyl ) net hyl ] azeti di n-3-yl } - N-cycl ohexyl net hyl - sul fonam de is obtained in
the formof a cream-coloured foam[1H NVR spectrum (300 MHz, CDC13, 8 in
ppn} : from 0.80 to 1.90 (nt : 10FD; 2.82 (s : 3H; 3.36 (broad t, 5J =
7.5 Hz : 2H); 3.46 (broad t, J = 7.5 g 2H); 3.59 (nmt : 1H); 4.08 (nt
1Hy; 4.42 (s : 1H); from?7. Z)to 7. M)? : 8H)].

N-{1-[ bi s(4-chl orophenyl ) et hyl Jazetidin-3- yl}-Ncycl ohexyl am ne nay be

prepared by ?ﬁéﬁ¥ﬂ?ﬁe9H§lg%QeEQ@19L@C9gWL9 -EpctBgekohhawhpg-manner: 0.5 g
of cycl ohexyl am he sodium tri acet oxyborohydride and 0.3 cnB of

100% acetic §Q&@o§éﬁl§ddﬁg betraisebut hoRheOfoimSof @f cream-coloured
1-[ bi s(4- chIorophenyl)nethyl]azetldln 3-one in 25 cnB of

1, 2- di chl or oébhané H AfiNRrssé¢ctrimg(300 26z 15Choly,s datin2@@m) 20 fawd of

di chl oromet hane and 10 cmB of water are added to the reaction m xture,
with stirring,.80and fthéa tthe m XOHl e Ps8hAelsral BEed Boe3pH(BPrbed8twith a 1
N aqueous sodi um hydroxi de solution. The mxture is separated after
settling, 5t hé ordani 8zphagdd)iis3dhéitedbZOadvér AagnésPufiesul RHl e an@®
concentrated to dryness at 50C under reduced pressure (2.7 kPa). 1.8 g of
N-{1- [bis(4- @ﬁl6rg5henﬂlpﬁetﬁ§l]a2§tvd n43-yF} N8y ¢l 6 OReXyPAnitRe are
obtained in g forn1of % grean}coloured paste which will be used as it is
in the next st 8 B . F i'S(4-chl or ophenyl ) net hyl ] azeti di n-3-one may be

prepared according to {he,follow,ng, procedures dcchyijazeridin-3-

y1l}-N-cyclohexylamine may be prepared by carrying out
10 the procedure in the following manner: 0.5 g of
cyclohexylamine, 1 g of sodium triacetoxyborohydride
and 0.3 cm® of 100% acetic acid are added to a solution
of 1.5 g of 1-[bis(4-chlorophenyl)methyl]azetidin-3-one

in 25 cm’

of 1,2~dichloroethane. After stirring for 20

15 hours at 20°C, 20 cm® of dichloromethane and 10 cm® of
water are added to the reaction mixture, with stirring,
and then the mixture is neutralized to pH 7 toc 8 with a
1 N aqueous sodium hydroxide solution. The mixture 1is
separated after settling, the organic phase is dried

20 over magnesium sulfate and concentrated to dryness at
50°C under reduced pressure (2.7 kPa). 1.8 g of N-{1-
[bis (4-chlorophenyl)methyl]lazetidin-3-yl}-N-cyclo-
hexylamine are obtained in the form of a cream-coloured
paste which will be used as it is in the next step.

25 1-[Bis (4-chlorophenyl)methyljazetidin-3-one
may be prepared according to the following procedure: a
solution of 8.1 cm® of dimethyl sulfoxide in 17.6 cm’ of

dichloromethane is added to a solution of 5.0 cm® of



solution of 8.1 cnB of dinethyl sulfoxide in 17.6 cnB8 of dichl oronethane
is added to a solution of 5.0 cnB of 47 oxalyl chloride in 73 cn8 of

di chl oronet hane cooled to -78C. After 0.5 hour at -78C, a solution of 16.0
g of 1-[bis(4-chlorophenyl)nethyl]azetidin-3-o0l, dissolved in 50 cnB of

di chl oronet hane, is poured in. After 5 3yhours at -78C, 26.6 cnB of
trirethyl am ne are added dropwi se and the reaction mxture is allowed to
return to roomtenperature. After 16 hours, the reaction mxture is

washed with 4.tikes-2008reaB of, wat er’and §hen ombhd: 290 caB,pfqarsaturated
sodi um chl ori de solution, 10 dried over magnesiumsul fate, filtered and

concentr at ed-786cdr piess uUndehonedaced7pressur eo(2tiokPa¥. 1Ehe oresi due
obtained is chronat ographed on a silica gel columm (particle size
0. 04-0. 06 mMml-drasgtechdo2opimenyhemghhy2]lacr)t idundérodn digeplpressure of

0.5 bar with 15 a mixture of ethyl acetate and cycl ohexane (40/60 by

vol une) as elbefaPscandoEofiektPhrgnobaeas ¢ aeeibad. inFrattéons 15 to 25
are conbined and then concentrated .to_dryness under reduced pressure (2.7
kPa). 8.9°g BPUrs- phi s(4- €nl éfobhéry| Thet it tayetnHin-3roneddse 20 obt ai ned
in the forn1§f EaLe yel | ow crystal s neltin% at | 111%. Exampl e 9

N-{ 1- [ Bi s( 4- EAPEFSSReAVE) MBERYFPRGEEPPdMGx30re is allowed to return

yl}-N-cycl oprapyl net hyl sul f onam de .ma repared. by 25 carrying out the
brocedur e astaeégppbg mpﬁré%§§6re%§te¥ ?% Rou@s, ghe reacglon

mixture is washed with 4 times 200 cm’

of water and then

with 200 cm® of a saturated sodium chloride solution,
10 dried over magnesium sulfate, filtered and concentrated
to dryness under reduced pressure (2.7 kPa). The
residue obtained is chromatographed on a silica gel
column (particle size 0.04-0.06 mm, diameter 9.2 cm,
height 21 cm), under an argon pressure of 0.5 bar with
15 a mixture of ethyl acetate and cyclohexane (40/60 by
volume) as eluents and collecting 200-cm’® fractions.
Fractions 15 to 25 are combined and then concentrated
to dryness under reduced pressure (2.7 kPa). 8.9 g of
l1-[bis(4-chlorophenyl)methyl]lazetidin-3-one are
20 obtained in the form of pale yellow crystals melting at
111°cC.
Example 9
N-{1-[Bis(4-chlorophenyl)methyl]azetidin-3-
yl}-N-cyclopropylmethylsulfonamide may be prepared by
25 carrying out the procedure as described in Example 8,
starting with 1.6 g of N-{1l-[bis(4-chlorophenyl)-
methyllazetidin-3-yl}-N-cyclopropylamine, 25 cm® of

dichloromethane, 0.7 cm® of triethylamine, 20 mg of 4-



starting with 1.6 g of N-{1-[bis(4-chlorophenyl)-

nmet hyl ] azeti di n-3-yl }-N-cycl opropyl am ne, 25 cnB of dichl oronethane, 0.7
cnB of triethylam ne, 20 ng of 4 48 di net hyl am nopyridine and 0.4 cnB of

met Ryl sul fonyl chloride, while the m xture is stirred for 20 hours at

20C. The crude product is chromatographgg on a silica gel colum (particle
size 0.063-0.2 mm height 30 cm 5 dianeter 2.0 cm, eluting under an argon
pressure of 0.1 bar with a m xture of dichloronethane and nethanol (97/3

by vol une) agdneehleahiRgplO1anBef LaGt hOBSem® RS ACGhd O H:1 0,9, 8nd 10 to 20
are conbi ned and concentrated to dryness under reduced pressure 10 (2.7

kPa). The reshdueiabtaivAedei shehnoratiegr aphedienca rsikl boanhgekscgkum
(particle size 0.063-0.2 mm height 30 cm dianeter 2.0 cn), eluting under
an argon pr2g88areTbht Orthdbaprwidtihtaim xhubraobgeyphetiesane andicet hyl
acetate (70/30 by volume) and collecting 10-cnB 15 fractions. Fractions 6
to 11 are cogbinedland (pentéenieatédet 6.86ynes8 umdeheieduced pmessure (2.7
kPa). 0.14 g of N {1-[bis(4-chlorophenyl)nethyl]-
azetidi n- 3- yF}aReEGEl SpPopil meEhYFS0ET BRERT dali 3rJebt ArAEdurA phe form of a
cream col our ed foan1L1H NVR 20 sgectrun1 300 MHz, CDC13, 6 in ppm: 0.79
(mt : 2H); - §5PRRt WITHLR. MaxEY anflpﬂ,hé?gamﬁéh?ngkﬁpdgmgyhapa oad t, J
=7 H : 2H);,3,50 (m_ - 2H); 4.18 é . 1H); 4.29 (s J$B; from7.20 to
7.0 (mt - Big T 3R HoRBREL 22ERT CPOpRERITTIBPRGT ares o His:
Fractions 6 to 9 and 10 to 20 are combined and
concentrated to dryness under reduced pressure
10 (2.7 kPa). The residue obtained is chromatographed on a
silica gel column (particle size 0.063-0.2 mm, height
30 cm, diameter 2.0 cm), eluting under an argon
pressure of 0.1 bar with a mixture of cyclohexane and
ethyl acetate (70/30 by volume) and collecting 10-cm’
15 fractions. Fractions 6 to 11 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa). 0.14 g of N-{1l-[bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-N-cyclopropylmethylsulfonamide is
obtained in the form of a cream-coloured foam {1H NMR
20 spectrum (300 MHz, CDCli, & in ppm): 0.79 (mt : 2H);
0.95 (mt : 2H); 2.11 {(mt : 1H); 2.84 (s : 3H); 3.17
(broad t, J =7 Hz : 2H); 3.50 (mt : 2H); 4.18
{mt : 1H); 4.29 (s : 1H); from 7.20 to 7.40 (mt : 8H)].
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-
25 yl}-N-cyclopropylamine may be prepared by carrying out
the procedure as described in Example 8, starting with

1.5 g of 1-{bis(4-chlorophenyl)methyl]azetidin-3-one,

25 cm® of 1,2-dichloroethane, 0.37 cm® of



25 yl }-N-cycl opropyl am ne may be prepared by carrying out the procedure as
described in Exanple 8, starting with 1.5 g of

1- f bi s(4-chl orophenyl ) net hyl ] azeti di n-3-one, 25 cnB of 1, 2-dichl oroet hane,
0.37 cnB of 49 cycl opropylam ne, 1 g of sodiumtriacetoxyborohydride and
0.3 cnB of 100% acetic acid. 1.6 g of Ny{l-[bis(4-

chl"or ophenyl ) net hyl ] azeti di n-3-yl }-N-cycl opropylam ne are obtained in the
formof a brown oil which will be 5 used as it is in the next step.
Exanmpl e 10 Ne(IRo2ScpNBREYE!, 002 o2 okl heptiudr ¥ribk tbxyborohydride
[b|s(4-ch|orophenyl)nethyl]azetlgln-3-y|}nethy|- sul f onam dé may be
prepared by eadryi.ngcadt otheod® peeceduseias descgi bednin1 Expapl e-8,
starting with 2.0 g of N (1R 2S,4S)bicyclo[2.2.1]hept-2-yl-N{1-

[ bi s(4- chl or ecphenyphretyly meahetli] dize-Ltd -y inFamyie - N2t yeri® p rof ydizatiher onet hane,
0.7 cnB of triethylamne, 20 nmg of 4-dinmethylam nopyridine and 0.4 cnB of
met hyl sul f onplrel®bglalioeidden wibteh fotriny Kifthg fogrowR0 chidumsiicTheriBrlowe oi |y
residue is chronatographed on a silica gel colum (particle size 0.063-0.2
mm hei ght 30SE/R a§i arretdr 172 M ec@EXtelStPng under an argon pressure of 0.1
bar wth a mxture qf dichloromethane and net hanol (97/3 by 20 vol une) and
col l ecting 1§¥€ﬁ§lﬁr3 ions. Fractions 6 to 18 are conbi ned and

Chr omt ogr aphed on a i 4 g8 “GaFum CQsart ferd repFat - st due 1e
[bis(4-chlorophenyl)methyl]azetidin-3-yl}lmethyl-
sulfonamide may be prepared by carrying out the

10 procedure as described in Example 8, starting with
2.0 g of N-(1R,28,48)bicyclo[2.2.1]hept-2-y1-N-{1-
[bis(4-chlorophenyl)methyl]lazetidin-3-yl}amine, 25 cm®
of dichloromethane, 0.7 cm® of triethylamine, 20 mg of
4-dimethylaminopyridine and 0.4 cm® of methylsulfonyl
15 <chloride, with stirring for 20 hours. The brown oily
residue 1s chromatographed on a silica gel column
(particle size 0.063-0.2 mm, height 30 cm, diameter
2.0 cm), eluting under an argon pressure of 0.1 bar
with a mixture of dichloromethane and methanol (97/3 by

3 fractions. Fractions 6 to

20 volume) and collecting 10-cm
18 are combined and concentrated to dryness under
reduced pressure (2.7 kPa). The residue is
chromatographed on a silica gel column (particle size
0.063-0.2 mm, height 30 cm, diameter 2.0 cm), eluting

25 under an argon pressure of 0.1 bar with a mixture of
cyclohexane and ethyl acetate (70/30 by volume) and

3

collecting 10-cm” fractions. Fractions 8 to 14 are

combined and concentrated to dryness under reduced



0.063-0.2 mm height 30 cm dianmeter 2.0 cm, eluting 25 under an argon
pressure of 0.1 bar with a m xture of cycl ohexane and ethyl acetate (70/30
by-vol une) and collecting 10-cnB fractions. Fractions 8 to 14 are

combi ned and concentrated to dryness under reduced 50 pressure (2.7 kPa).
0.70 g of N (1R, 2S, 4S)bi cycl o- 5
[2f2.1]hept-2-y|-N-{l-[bis(4-ch|orophenyP)nEthyI]-
azetidin-3-yl}nethylsul fonanmi de is obtained in the formof a cream col oured

foam [ 1H NNRp§@§%h&%”nQ390k@qu 02760613+ §-i(ARPPA) 45)HEeM-1,20 to 1.75 (nt
: 7H) ; 1.84 (broad t, J =12.5 Hz : "1H); 2.29 (m : 1H); 2.35 (nm 1H)

2.82 (s 3H); (brom3nd3ptt0-315F-(Mt [bidkh-cB168ophBhyi) ABLhyfinom 3.90 to

4.05 (nt : 2H); 4.51 (s : 1H; from7.20 to 7.45 (m : 8H)]. 10

N (1R 2S, 4S) Beeycbhah232yl)}hephy2syull fhnfhide is obtained in the form

[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl}am ne may be prepared by carrying

out the procedurecasadesciichegdd MoaBxdnpl ¥MB, sg¢artumg (WO hvdzb5 g of

1-[ bi s(4-chl oro_phenyl ) net hyl ] azetidi n-3-one, 25 cnB of 1,2-dichloro- 15

et hane, 155 §D6f3( 1R U5 Ry bi c§%ed[ - 20 1hept 12- ¢t anihe, L& of sodi um

triacet oxyborohydride and 0.3 cnB of 100% acetic acid. 2 g _of

N (1R 2S, 4S) BPEGerof2. 3. T] 12heptizosyLinif 229 (mt = 1H); 2.35 (mt

1-[ bi s(4-chl phenyl) net hyl] azet.i di n-3- .yl } am re obtained in the form
o SnEch220 it PHp tPg o ot RBT

of a brown oif'/w#h 205w’ Pbé 6588 as 3t néxttétep- ®PExanpl e 11

N'(lR’ZR’4S)§h%yQ|9&%72f%kgegp@%_¥g_ﬁhg%_(mt : 2H); 4.51 (s : 1H);
from 7.20 to 7.45 {(mt : B8H)].

10 N-(1R,2S5,4S)Bicyclo[2.2.1]hept-2-y1-N-{1-
[bis (4-chlorophenyl)methyl]lazetidin-3-yl}lamine may be
prepared by carrying out the procedure as described in
Example 8, starting with 1.5 g of 1-[bis(4-chloro-
phenyl)methyllazetidin-3-one, 25 cm® of 1,2-dichloro-

15 ethane, 1.5 g of (1R,25,4S)bicyclo[2.2.1]lhept-2-yl~-
amine, 1 g of sodium triacetoxyborohydride and 0.3 cm®
of 100% acetic acid. 2 g of N-(1R,2S5,4S)bicyclo[2.2.1]-
hept-2-yl-N-{1-[bis(4~-chlorophenyl)methyl]lazetidin-3-
yl}lamine are obtained in the form of a brown o0il which

20 will be used as it is in the next step.

Example 11

N-(1R,2R,4S)Bicyclo[2.2.1]hept-2-y1-N-{1-
[bis(4-chlorophenyl)methyllazetidin-3-
yllmethylsulfonamide may be prepared by carrying out

25 the procedure as described in Example 8, starting with
1.8 g of N-(1R,2R,4S)bicyclo[2.2.1]lhept~-2-y1-N-{1-
[bis(4-chlorophenyl)methyllazetidin-3-yl}amine, 25 cm?

of dichloromethane, 0.7 cm® of triethylamine, 20 mg of



[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3- yl } net hyl sul fonam de may be prepared

by carrying out 25 the procedure as described in Exanple 8, starting with

1.8 g of NN(1R 2R 4S)bicyclo[2.2. 1] hept-2-yl-N{1-

[ bi s(4-chl orophenyl ) net hyl Jazeti di n-3-yl }am ne, 25 cnB
0.7 cnB of triethylamne, 20 ng of 51 4-dinethyl am nopyr
of "met hyl sul fonyl chloride, with stirring for 20 hours.

residue is chronmat ographed on a silica gel colum (particle size 0.063-0.2

of di chl or onet hane,

idine and 0.4 cnB
The brown oily

nm hei ght 3Q- @”heQM§q%h§ﬁo§y%1gl%@)an@l@tMngnpn9§rm@@hﬁi999f8£§§sure of

0.1 bar with a mxture of cycl ohexane and ethyl acetate (60/40° by vol une)

and col l ecti pg13@1ee8 friast sensrihgagbirons Bouke.l2har 8reQnbioned and
concentrated to dryness under reduced pressure (2.7 kPa). The residue is

10 chr omat ogtaphedeon sa chirbimaa ogelpbebusn Gpanticke ggillzeocl@md63- 0.2 mm

hei ght 30 cm diameter 2.0 cm), eluting wunder an argon pressure of 0.1 bar

with a m xtureaofticdgclsokzex&n®6dnd .et yl, aeetate 3070Mm30dbypmealeune) and
collecting 10-cnB fractions. Fractions 4 to 10 are 15 conbi ned and

concetrat & EoOdeynesslutdag tadecedn pressupaecaurekps) 0
Barfedrfne

.0. berg of

N—(lR,2R,4S)bLﬁéclo- [2.2.1] hept - ﬁ gl-N-{l [b|s§4 chlorophenyl)nethyl]

azetidi n-3-yM} tﬁyWéﬁFPéﬁaﬁﬁdéYC

h&lf aEmtefca ﬁ@Vﬂ@w foam

[ 1H NMR spec run1(3 m1.00 to. 1.85 :
8H); 2.14 (nPY: VEHRe, 3"§d Cgﬁecfﬁ)ng éo8§m( sga%ﬁon?ro‘?ﬁ%c%o?% 3,60 (mt
L AR to 12 are combined and concentrated to dryness under

reduced pressure (2.7 kPa). The residue is

10 chromatographed on a silica gel cclumn (particle size

0.063-0.2 mm, height 30 cm, diameter 2.0 cm),

eluting

under an argon pressure of 0.1 bar with a mixture of

cyclohexane and ethyl acetate (70/30 by volume) and

collecting 10-cm® fractions. Fractions 4 to

10 are

15 combined and concetrated to dryness under reduced

pressure (2.7 kPa). 0.10 g of N-(1R,2R,4S)bicyclo-

[2.2.11hept-2-y1-N-{1-[bis(4-chlorophenyl)methyl] -

20

25

azetidin-3-yl}lmethylsulfonamide is obtained in the form
of a yellow foam ['H NMR spectrum (300 MHz, CDCls, & in
ppm): from 1.00 to 1.85 (mt : 8H); 2.14 (mt : 1H); 2.33
(mt : 1H); 2.82 (s : 3H); from 3.40 to 3.60 (mt : 4H);
3.71 (broad dd, J = 8 and 6 Hz : 1H); 4.10 {(mt : 1H);
4.47 (s : 1H); from 7.20 to 7.40 (mt : 8H)].
-(1R,2R,48)Bicyclo[2.2.1]hept-2-y1-N-{1-
[bis (4-chlorophenyl)methyl]azetidin-3-yl}amine may be
prepared by carrying out the procedure as described in
Example 8, starting with 1.5 g of 1-[bis(4-chloro-

phenyl)methyl]azetidin-3-one, 25 cm® of 1,2-dichloro-



3.71 (broad dd, J = 8 and 6 Hz : 1H); 4.10 (nmt : 1H); 4.47 (s : 1H); from
7.20 to 7.40 (nt : 8H)]. N(1R 2R 4S)Bicyclo[2.2. 1] hept-2-yl-N-{1- 25
[ bt s(4-chl orophenyl ) net hyl ] azeti di n-3-yl }am ne may be prepared by carrying
out -t he procedure as described in Exanple 8, starting with 1.5 g of
1-[bis(4-chloro phenyl)nethyl]azetidin-? one, 25 cnB of 1,2-dichloro 52
ethane, 0.6 g of (1R 2R, 4S)bicyclof2. 2. fhept-z- ylamne, 1 g of sodium
triacet oxyborohydride and 0.3 cnB of 100% acetic acid. 1.8 g of
N-(1R 2R 4S) bigyako- ol 2. 2. Qa]f_hfé@h',_§R¥|4ﬁ|)\|b]‘£tlcy[:@bié429}ﬂl] aegpbeayl ) methyl] 5

a

azetidin-3-yl}amne are Obtained in the foimo cream col oured paste

which will beilusedeasliy bs kBdthe t@@&besbﬁpboﬁ&a?ak@d&and 0.3 cm’

N-[ (I -Benzhydryl)azetidin-3-yl]-N phenyl- 10 net hyl sul f onam de may be
prepared by cérigbDhgacetithecprocedare b NhelRpbRowsngiaganer: 0.7 cnB of
met hyl - sulfonyl chloride is poured into a solution of 2 g of

1- benzhydryl {3- anitl hapazétivdi-Ne {Ln [#O0sdABcbfiodpphkoyd) meehlgahe and t hen
1.34 cnB of triethylam ne are added. 15 After stirring for 4 hours and 15
m nutes aP 28CStiHen-Peiét PBANRI REEGr éPEsinaghéd whehfpwincef20 cnB of water,
t he organi c phase is_dried over nmagnesiumsul fate and then concentrated to
dryness at S5BECARAEPlPBIGHeB2ShHPe¥BUFE 217 RPa)ySethasbibwhSoil 6BEai ned is
20 chronatogggg@egtgg a silica gel colum (particle size

Example 12
N-[ (1-Benzhydryl)azetidin-3-yl]-N-phenyl-

10 methylsulfonamide may be prepared by carrying out the
procedure in the following manner: 0.7 cm® of methyl-
sulfonyl chloride is poured into a solution of 2 g of
l1-benzhydryl-3-anilincazetidine in 40 cm® of dichloro-
methane and then 1.34 cm® of triethylamine are added.

15 After stirring for 4 hours and 15 minutes at 20°C, the

reaction mixture is washed with twice 20 cm’

of water,
the organic phase is dried over magnesium sulfate and
then concentrated to dryness at 50°C under reduced
pressure (2.7 kPa). The brown o0il obtained is

20 chromatographed on a silica gel column (particle size
0.063-0.2 mm, height 26 cm, diameter 3.6 cm), eluting
under an argon pressure of 0.5 bar with a mixture of
cyclohexane and ethyl acetate (70/30 by volume) and
collecting 50-cm’ fractions. Fractions 10 to 15 are

25 combined and concentrated to dryness under reduced
pressure (2.7 kPa), the residue is triturated in

diethyl ether, the suspension is filtered, the solid is

drained and then dried under reduced pressure



0.063-0.2 mm height 26 cm dianeter 3.6 cm, eluting under an argon
pressure of 0.5 bar with a m xture of cycl ohexane and ethyl acetate (70/30
by-vol une) and collecting 50-cnB fractions. Fractions 10 to 15 are 25
combi ned and concentrated to dryness under reduced pressure (2.7 kPa), the
residue is triturated in diethyl ether53the suspension is filtered, the
solfid is drained and then dried under réduced pressure 53 (2.7 kPa). 35 ng
of N-[(1l-benzhydryl)azetidin-3-yl]-N phenyl nethyl sul fonam de are obtai ned

inthe formoh g ¢ 3@ ytessolid 1 Z@ _$RECHLY §§gg Wﬁéanﬁ h2S d6 with
addi ti on of a f ew drops of (%OODw % y Qk) 5 EE? % 2.92
(s 3H; 3. %ﬁeﬁgtmeta su&f%%aﬁﬁde a%@)ob@al%e@”ﬁn t%@)forh@%ﬁ7alo to 7.45
(m : 15H)]. enzhydryl - 3-ani | i noazeti dine may be prepared by carrying
out the procedure aSJldaSQIleI@IdeﬁlpeEXﬁﬁfm €380 sHasti0g;wsbha® ¢ieh
1- benzhydryl azetidin-3- 10 one, 1.92 cnB of aniline, 74 cnB of
1, 2-di chl or oetlhaneon60o3 g dewsddicpm brfi &0e€ORYbadt phy din deorand 4. 22 cnB of
100% acetic acid. 8.81 g of 1-benzhydryl-3- anilinoazetidine are obtained
in the fobm dfita:bE2éwa 2g@A vilsi ch 3Wi) 171 3b8buded as2Hb /i ¢ .88 t(se :next step.
15 Exanple 13 N—{l Bi s(4- chIorophenyl)nethyl]azetldln 3-
yl }- N- (3, 5- ditFl doropgRerift) rethyl s direandnilde taay -Y€ (Beparéd)by carrying
out the procedure in th foIIo%f ng _jmanner: 1.0 g of cesium carbonate is
added to a mixture Benzhydryl-3-anilinoazetidine may be
prepared by carrying out the procedure as described in
Example 8, starting with 5 g of l-benzhydrylazetidin-3-
10 one, 1.92 cm® of aniline, 74 cm’ of 1,2-dichloroethane,
6.3 g of sodium triacetoxyborohydride and 1.2 cm® of
100% acetic acid. 8.81 g of l-benzhydryl-3-
anilinocazetidine are obtained in the form of a brown
gum which will be used as it is in the next step.
15 Example 13
N-{1-[Bis(4-chlorophenyl)methyl]lazetidin-3-
y1}-N-{(3,5-difluorophenyl)methylsulfonamide may be
prepared by carrying out the procedure in the following
manner: 1.0 g cof cesium carbonate is added to a mixture
20 of 1.23 g of 1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl
methylsulfonate and 0.66 g of N-(3,5-difluorophenyl) -
methylsulfonamide, in 25 cm® of dioxane. After stirring
for 5 hours at the reflux temperature, and then for 20
hours at 20°C, the reaction mixture is supplemented
25 with 50 cm® of diethyl ether and 30 cm’® of brine, and is
then stirred and separated after settling. The organic

phase is dried over magnesium sulfate, filtered and

then concentrated to dryness at 50°C under reduced



20 of 1.23 g of 1-[bis(4-chlorophenyl)nethyl]azetidir_-3-yl

nmet hyl sul fonate and 0.66 g of N-(3,5-difluorophenyl)- nethylsulfonam de, in
25-cnB of dioxane. After stirring for 5 hours at the reflux tenperature,
and-then for 20 hours at 20C, the reaction mxture is supplenmented 25 with
50 cnB of diethyl ether and 30 cnB of bgiyne, and is then stirred and
separated after settling. The organic phase is dried over nagnesium
sulfate, filtered and then concentrated to dryness at 50C under reduced 54

pressure (2.7, kBalyoTho ar 4835 cohor ed ol olhaiaed s ghrogatographed on

a silica gel "colum (particle size 40-0.063 mm heig 5 cm dianeter

2.0 cm, eluthRgma4REehpARALIOR RHESTH §e0f B1ompar pwirth acmsxtuwre of 5
cycl ohexane and ethyl” acetate (65/35 by volune) and collecting 10-cnB

fractions. Foaouioens 063t eml0 harightcambiched dcanthetercentor aked teQ uadriyness

under reduced pressure (2.7 kPa). The residue is chromatographed on a
silica gel cahder @paetrigone psiezsu@e04d- 0..06Bammwikéi ghtnixt@rES5 odm di anet er
1.0 cm, eluting under an argon pressure of 0.5 bar with a m xture of

cycl ohexae anglodekpneaedcatd hy8563%5 teEeyvdlogmsp &vd vodlumedt iamg 5- cnB
fractions. Fraction 7 is concentrated to dryness under reduced pressure
(2.7 kPa). Opgil@céﬂng_gp:ngS(gagglons. Fractions 6 to 10 are

chl orophenyl ) met hyl Jazetidin-3-yl}-N-(3,5-difl uoro-

Shenyt) ot by PSS ede FoMSRRaa o REYPGAS FI8™ WRFEEPowder [ 1H VR

?ggff:“?‘(fogrggéur%D9¥3v %ﬂa@.l%%gzrééi %e(%s:c%@%ﬁa%b%?a%%%d:o%Hé; 3.52

silica gel column (particle size 0.040-0.063 mm, height

10 15 cm, diameter 1.0 cm), eluting under an argon
pressure of 0.5 bar with a mixture of cyclohexane and
ethyl acetate (65/35 by volume) and collecting 5-cm’
fractions. Fraction 7 is concentrated to dryness under
reduced pressure (2.7 kPa). 0.11 g of N-{1l-[bis(4-

15 chlorophenyl)methyl]azetidin-3-yl}-N-(3,5-difluoro-
phenyl)methylsulfonamide is obtained in the form of a
white powder ['H NMR spectrum (300 MHz, CDCls, & in
ppm): 2.82 (s : 3H); 2.85 (mt : 2H); 3.52 (split t, J =
7 and 2 Hz : 2H); 4.22 (s : 1H); 4.47 (mt : 1H); from

20 6.75 to 6.90 (mt : 3H); from 7.20 to 7.35 Kmt : BH)T.
Method 2

0.78 cm® of diethyl azodicarboxylate and
1.31 g of triphenylphosphine are added, under argon, to
a solution of 1.41 g of 1-[bis(4-chlorophenyl) -

25 methyllazetidin-3-0l and 0.95 g of N-(3,5-difluoro-

phenyl)methylsulfonamide in 100 cm® of anhydrous

tetrahydrofuran. After stirring for 16 hours at 20°C,

300 cm® of ethyl acetate are added, the reaction mixture



7 and 2 Hz : 2H); 4.22 (s : 1H); 4.47 (nt : 1H); from20 6.75 to 6.90 (m
3H); from7.20 to 7.35 (nm : 8H)]. Method 2 0.78 cnB of diethyl

azodi carboxyl ate and 1.31 g of triphenyl phosphi ne are added, under argon,
to -a solution of 1.41 g of 1-[bis(4-chlorophenyl) 25 nethyl]azetidin-3-ol
and 0.95 g of N-(3,5-difluoro phenyl)nmethyl sul fonam de in 100 cn8 of
anhydrous tetrahydrofuran. After stirring for 16 hours at 20C, 300 cnB of
ethyl acetate are added, the reaction m xture 55 is washed twice with 100

cnB of water; sdi;k@dcavel i ceBRgResi uipsuhfabe padesongentyated,-to dryness
under reduced pressure (2.7 kPa). The residue is chromatographed on a

silica gel cpkyABs@partuclfetsl 28d5c@n28n@ 063 dMiL H@'Hgatssmn@@k di aneter 4
cn), eluting under an argon pressure of 0.6 bar with a m xture of

cycl ohexane arduethybracetate (73/ 2Paby Tokumekiand ieol | ecting 125-cnB
fractions. Fractions 6 to 12 are conbined and concentrated to dryness
under reduceghiOmptegsaprdéed2on kPa)lita8gglofocauswl i(gaarecdbt aired, which
solid is dissolved hot in an ethyl acetate/diisopropyl ether (15/2 by

vol ume) nioxt Gr80-Oc86Pedmandediohtt 68 Wy hdiemegr8 4f cpent gdetiiRdor der to
initiate the crystallization. After filtration and 15 drying, 1.0 g of
N—{l-[bis(4-EﬁpﬁFoﬁﬁeﬁ§9PHepﬁ§PFpre of 0.6 bar with a mixture of

azet] din-3-yLL (3,8 Tworophenyl Ametlyl su tenggi de g obtained in the

collecting 125-cm® fractions. Fractions 6 to 12 are
combined and concentrated to dryness under reduced

10 pressure (2.7 kPa). 1.8 g of a solid are obtained,
which solid is dissolved hot in an ethyl
acetate/diisopropyl ether (15/2 by volume) mixture,
cooled and diluted with 100 cm’ of pentane in order to
initiate the crystallization. After filtration and

15 drying, 1.0 g of N-{l-~f{bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-N-(3,5-difluorophenyl)methylsulfonamide
is obtained in the form of white crystals melting at
154°cC.

N-(3,5-Difluorophenyl)methylsulfonamide may

20 be prepared by carrying out the procedure in the
following manner: 2.0 cm® of methylsulfonyl chloride,
3.8 cm® of triethylamine and 20 mg of 4-dimethylamino-
pyridine are slowly added tc a solution of 3.5 g of

3

3,5-difluorcaniline in 75 cm” of dichloromethane. After

25 stirring for 20 hours at 20°C, the reaction mixture,

3 3

supplemented with 20 cm” of dichloromethane and 20 cm
of water, is stirred and then separated after settling.

The organic phase is dried over magnesium sulfate,



154C. N-(3,5-D fluorophenyl) et hyl sul fonam de may 20 be prepared by
carrying out the procedure in the follow ng manner: 2.0 cnB8 of

met hyl sul fonyl chloride, 3.8 cnB of triethylanm ne and 20 ng of

4- di-met hyl am no- pyridine are slowy added to a solution of 3.5 g of
3,5-difluoroaniline in 75 cnB of dichloggnethane. After 25 stirring for 20
houars at 20C, the reaction m xture, supplenented with 20 cnB of

di chl oronet hane and 20 cnB8 of water, is stirred and then separated after

settling. The;QEgaRi 6nRhaseni sodbbed aven @ege§§heggsuk&@&ereé@c%u'tered
and then concentrated to dryness under reduced pressure (2.7 kPa). The

resi due i s cpresategraphedxea)a Tskl redigek @@Iuﬁmohaabbk@baealé@ a
0.063-0.200 nm height 20 cm dianeter 2.0 cn), eluting under an argon 5

pressure of 6ilibar geilt boduahl dpametbase sand cobkeei.nQ0 b, caBiknhacti ons.
Fractions 14 to 20 are conbined and concentrated to dryness under reduced
pressure (2. #0kPa). ddaé6tgrok N €8)5- dﬂﬁtmogophdnylﬁneahybn sul fonanmi de is
obtained in the formof a white powder.

1-[ Bi s(4- éhl6?65ﬁéﬁ9|Pﬁe@h&lFéieﬂ#@bnd3C9#Oﬁ@ﬂﬁ?ba§alﬁ@ﬁa?@l&ﬁytbégprepared
by carrying St grocedure in the follomnng manner: 3.5 cnB of nethyl -
sul fonyl chl 6P G& aﬁ% QbHRYS uﬁH%?t%?ﬁ%nlénﬁoo Rrade combhired, ard a

sol ution of 12 of 1- %g %%4 chlor% %5 en Lne t.h £az%t|d|n 3-ol in 200

cmB of dlchISPB *h&ERE hERYPRES Qggfe %9 888Ié6 f6Y¥8C and 3.8 cnB
(2.7 kPa). 0.66 g of N-(3,5-difluorophenyl)methyl-
sulfonamide is obtained in the form of a white powder.

10 1-[Bis(4-chlorophenyl)methyllazetidin-3-yl
methyl sulfonate may be prepared by carrying out the
procedure in the following manner: 3.5 cm® of methyl-
sulfonyl chloride are added, under argon and over 10
minutes, to a solution of 12 g of 1-[bis{(4-chloro-

15 phenyl)methyl]azetidin-3-0l in 200 cm’ of dichloro-
methane, then the mixture is cooled to +5°C and 3.8 cm’
of pyridine are poured in over 10 minutes. After
stirring for 30 minutes at +5°C and then for 20 hours
at 20°C, the reaction mixture is diluted with 100 cm® of

20 water and 100 cm’ of dichloromethane. The mixture, which
is first filtered, is separated after settling. The
organic phase is washed with water, then dried over
magnesium sulfate, filtered and concentrated to dryness
under reduced pressure (2.7 kPa). The oil obtained is

25 chromatographed on a silica gel column (particle size
0.063-0.200 mm, height 40 cm, diameter 3.0 cm), eluting
under an argon pressure of 0.5 bar with a mixture of

cyclohexane and ethyl acetate (70/30 by volume) and



of pyridine are poured in over 10 mnutes. After stirring for 30 m nutes
at +5C and then for 20 hours at 20C, the reaction mxture is diluted with
100 cnB of 20 water and 100 cnB of dichl oromethane. The m xture, which is
first filtered, is separated after settling. The organic phase is washed
wth water, then dried over nmagnesiumsylfate, filtered and concentrated
to"dryness under reduced pressure (2.7 kPa). The oil obtained is 25
chromat ographed on a silica gel columm (particle size 0.063-0.200 nm

hei ght 40 cmeodiapetiey 300-¢HF, rehUtiHgs . UPESEL 8Bn 8T BORspresspee of 0.5 bar
with a mxture of cyclohexane and ethyl acetate (70/30 by vol une) and 57

col l ecting 100meABetr agti @Rscehtadiicans o4 drgnts sangdecorkigned gand
concentrated to dryness under reduced pressure (2.7 kPa). 6.8 g of

1- [ bi s(4- chl prepbhemyl )(2 . ekl ].aseBi di p£31yl[ biet(dykchidvlrbphahelare obt ai ned
in 5 the formof a yellow oil. 1-[Bis(4-chlorophenyl)nethyl]azetidin-3-ol
may be prepamedhadderditngino3tivé presteduseldeseribedebpbtKATRATZKY A R et
al., J. Heterocycl. Chem, 271 (1994), starting with 35.5 g of

[ bi s(4- chPor 6pReAPET P6 Ret/ByHLP&nicAe -hydrochl oride and 11.0 cnB of

epi chioro- hydrin. 9.0_g of 1_[biﬁ 4- chl or gphen IEneth | ]azetidin- 3-01 are
i sol ated. [Bi s(4-chl or dpH&ryI i &FPQHPﬁélﬁVGng éﬁFS%P&énﬁéyoﬁe pr epar ed

according to.the tetfiod. 13 4238thed BY ERLSERMeaflh llios cdi My Shem

KATRITZKY A.R. et al., J. Heterocycl. Chem., 271
(1994), starting with 35.5 g of [bis(4-chlorophenyl)-

10 methyl]amine hydrochloride and 11.0 cm®

of epichloro-
hydrin. 8.0 g of 1-[bis(4-chlorophenyl)methyl]azetidin-
3-0l1 are isolated.
[Bis (4-chlorophenyl)methyl]amine hydro-
chloride may be prepared according to the method
15 described by GRISAR M. et al., J. Med. Chem., 885
(1973).
Example 14
N-{1l-[Bis(4-chlorophenyl)methyllazetidin-3-
v1}-N-(4,6-dimethylpyrimid-2-yl)methylsulfonamide may
20 be prepared by carrying out the procedure as described
in Example 13 (method 2), starting with 0.20 g of N-
(4, 6~dimethylpyrimid-2-yl)methylsulfonamide and 0.308 g
of 1-[bis(4~chlorophenyl)methyl]azetidin-3~0l. After
chromatography on a silica gel column {(particle size
25 0.06-0.04 mm, height 50 cm, diameter 2 cm), eluting
under an argon pressure of 0.6 bar with dichloromethane

and then a mixture of dichloromethane + 1% methanol and

then a mixture of dichloromethane + 2% methanol and



(1973). Exanple 14 N-{1-[Bi s(4-chlorophenyl)nethyl]azetidin-3-

yl }-N- (4, 6-di net hyl pyri m d-2-yl)net hyl sul fonam de nay 20 be prepared by
carrying out the procedure as described in Exanple 13 (nethod 2), starting
with 0.20 g of N- (4, 6-dinethylpyrimd-2-yl)nethyl sul fonam de.and 0. 308 a
of 1-[bis(4-ch|orophenyl)nethyl]azetidigQS-OI. After chromatography on a
silica gel colum (particle size 25 0.06-0.04 mm height 50 cm dianeter 2
cn), eluting wunder an argon pressure of 0.6 bar with dichl oronmethane and

then a m xt urgafe diich ornRLAaRe & 1%, 08t hanel 18Ad 4t hgnsa pLxture of
di chl or onet hane "+ 2% et hanol and 58 col [ ecting 200-cn8 fractions,

fractions 4 tOmbide® GRITRIJIRG AN ENGNEBLRG & Qindnessiydder reduced
pressure (2.7 kPa). After crystallization fromdiisopropyl ether,

filtration apdedrsyinag,(20.72keg)af At crystallization from
{1-[bi s(4-chl orophenyl) nmet hyl ] azeti di n-3-yl}-N-(4, 6-
di met hyl pyr i miid-s2ppopyet ydhsad ,f dndmmee lics: ebtdaided nign  O.12€ foorafi of- a white
solid [1H NMR spectrum (300 MHz, CDC13, Sin ppm : 2.39 (s : 6H ; 2.89
(broad t, 3 =175 4- HiOrPIEn YIS me tAYL] aF i oim-3- vAH-N-4426+(s 10 1H):
4.77 (nmt : 1H); 6.73 (s : 1H); from7.20 to 7.35 (nmt : 8H)]. ,
N- (4, 6- Di et K SFHIYHRY-EARH D sty MQRdradiidaanigle B plésdred By carryi ng
out the procedure in tQ@ fg&lomﬁn _qquer: 1.4 cnB of trigthﬁlanine are
added. at the form of a white soli H NMR spectrum (300 MHz,
CDCls, & in ppm): 2.39 (s : 6H); 2.89 (broad t, J =
7.5 Hz : 2H); 3.51 (s : 3H); 3.77 (mt : 2H); 4.27 (s
10 1H); 4.77 {(mt : 1H); 6.73 (s : 1H); from 7.20 to 7.35
(mt : 8H)].
N- (4, 6-Dimethylpyrimid-2-yl)methylsulfonamide
may be prepared by carrying out the procedure in the
following manner: 1.4 cm® of triethylamine are added, at
15 0°C, to a mixture of 1.23 g of 2-amino-4,6-dimethyl-
pyrimidine, 0.77 cm® of methylsulfonyl chloride and
50 mg of 4-dimethylaminopyridine dissolved in 50 cm’® of
dichloromethane. After 16 hours at room temperature,
the reaction medium is washed with twice 100 cm® of
20 water, dried over magnesium sulfate, filtered and then
evaporated to dryness under reduced pressure (2.7 kPa).
1.0 g of a yellow powder is obtained which is treated
with 15 cm® of 10% sodium hydroxide at 100°C for 1 hour.
After cooling, the reaction mixture is extracted with
25 twice 50 cm® of dichloromethane. The aqueous phase is
acidified to pH = 1 with 5 cm® of 10 N hydrochloric acid
and extracted with twice 50 cm’ of dichloromethane. The

organic phases obtained are combined, washed with 50 cm?



15 0C, to a mxture of 1.23 g of 2-am no-4,6-dinethyl- pyrimdine, 0.77 cnB
of net hyl sul fonyl chloride and 50 ng of 4-dinethyl am nopyridi ne di ssol ved
in-50 cnB of dichloronmethane. After 16 hours at roomtenperature, the
reaction nediumis washed with twice 100 cnB8 of 20 water, dried over
magnesi um sul fate, filtered and then eygporated to dryness under reduced
préssure (2.7 kPa). 1.0 g of a yellow powder is obtained which is treated
with 15 cnB of 10% sodi um hydroxi de at 100C for 1 hour. After cooling, the

reaction m XLy it X raGied il Qla%%ets‘ﬁ’iuﬁne soQ £6H8 , ofz 1 dirchlor Qapt hane. The

aqueous phase is acidified to pH=1 with 5 cn8 of 10 N hydrochloric acid

and extract edowiclh tiraiceel .50 .om8 (ofo fdinchl4grecnBidane 1 plhe miQr-gariig phases
obt ai ned are conbi ned, washed with 50 cnB 59 of water, dried over magnesi um
sul fate, fil meredland fonenderrt riat ethtaQn2@ gnofthe form of a yellow
N- (4, 6-di net hyl pyrimd-2-vl)- nethylsulfonam de is obtained in the form of
a yellow powdeder5 Exanple 15 N-{1-[Bi s(4-chlorophenyl)nethyl]azetidin-3-
yl}-N- (1,3, 4-thi adi azol - 2-yl ) met hyl sul fonam de nmay be prepared by carrying
out the proc&g#arples 1described in Exanple 13 (nmethod 2), from0.10 g of
N-(1,3,4 10 thiadiazol-2-yl)nethyl sul fonam de and 0.215 g of 1- [b
ss( 4- chl or ophenyl ) net hildzdEiidi (B-ghdrrrortesy L) et ddt dgeapiyrora silica
el col um rticl i ze ..06- 0. hei ght 2% c iameter 1 cm,
gluting (eﬁ}—N—(%,%,%—tggaéiazgi—jyyl)met%y&su?foggngde may be m
prepared by carrying out the procedure as described in
Example 13 (method 2), from 0.10 g of N-(1,3,4-

10 thiadiazol-2-yl)methylsulfonamide and 0.215 g of 1-
[bis(4-chlorophenyl)methyl]azetidin-3-0l. After
chromatography on a silica gel column (particle size
0.06~0.04 mm, height 25 cm, diameter 1 cm), eluting
under an argon pressure of 0.8 bar with an ethyl

15 acetate/cyclohexane 20/80 and then 40/60 by volume
mixture and collecting 60-cm’ fractions, fractions 26 to
31 are combined and concentrated to dryness under
reduced pressure (2.7 kPa). After crystallization from
diisopropyl ether, filtration and drying, 40 mg of N-

20 {1-[bis(4-chlorophenyl)methyl]lazetidin~-3-yl}~-N-(1,3,4~
thiadiazol-2-yl)methylsulfonamide are obtained in the
form of a white solid [1H NMR spectrum (300 MHz, CDClj,

O in ppm): 3.01 (s : 3H); 3.09 (split t, J = 7 and
1.5 Hz : 2H); 3.70 (split t, 3 =7 and 1.5 Hz : 2H);

25 4.28 (s : 1H); 4.76 (mt : 1H); from 7.20 to 7.35 (mt

8H); 9.01 (s : 1H)].
N-(1,3,4-Thiadiazol-2-yl)methylsulfonamide

may be prepared by carrying out the procedure in the



under an argon pressure of 0.8 bar with an ethyl 15 acetate/cycl ohexane

20/ 80 and then 40/60 by volune mxture and collecting 60-cnB fractions,
fractions 26 to 31 are conbined and concentrated to dryness under reduced
pressure (2.7 kPa). After crystallization from diisopropyl ether,
filtration and drying, 40 ng of N 20 60

{1-[ bi s(4-chl orophenyl ) net hyl Jazetidin-3-yl}-N (1, 3, 4-

t hi adi azol - 2-yl ) met hyl sul fonam de are obtained in the formof a white

solid ['H NVRogpest hymMnbaBerMHz, sCOE13or Retily PPM foBy Dlck Soridk) ard- 09
(split t, J =7 and 1.5 Hz : 2H); 3.70 (split t, J =7 and 1.5 Hz : 2H)

25 4.28 (s :adbkdg 4076 fakturdHpf fr.om 4. 268 Leamidb-(ni, 48H) ; 9.01 (s :
1H 1 . N (1,3, 4-Thi adi azol - 2-yl ) net hyl sul fonanmi de may be prepared by
carryi ng out thhedprecéduie LA the 60 potldimeag Abreer2 Hobrsndt ofoom

net hyl sul fonyl chloride are added to a mxture of 2.02 g of 2-amno-1,3, 4-
t hi adi azol e FAMPOraRBrelr pPYrcai nef witer rdcaddedtandorhe t erperature, 60
cnB of water are added and the reaction 5 mediumis filtered. The aqueous
phase col PecPedirs igcitdilfrEgdt oA 2ape@iehParehgdrbeRE6EI ésaci d,
extracted with twice 50 cn8 of ethyl acetate, the organic phase washed
with tw ce 50°¢AB8ToF%n&PePR ﬁr?eHl¥8véanﬁéﬁé§FBﬁP§&Ff3?é§'fiItered and

t hen evaporated to, 1Q drynpness.und reduced pressure (2.7 kPa). 0.1 g of a
o1 ow powcier P& BhE Red ERHR go16n Cf eBIFEMESLs T K

organic phase washed with twice 50 cm®

of water, dried
over magnesium sulfate, filtered and then evaporated to
10 dryness under reduced pressure (2.7 kPa). 0.1 g of a
yellow powder is obtained.
Example 16
N-{1-[Bis(4-chlorophenyl)methyllazetidin-3-
yl}-N-(thiazol-2-yl)methylsulfonamide may be prepared
15 by carrying out the procedure as described in Example
15, starting with 0.50 g of N-(thiazol~-2-yl)methyl-
sulfonamide and 0.5 g of 1-[bis(4-chlorophenyl) -
methyllazetidin-3-0l. After chromatography on a silica
gel column (particle size 0.06-0.04 mm, height 60 cm,
20 diameter 2 cm), eluting under an argon preésure of
0.9 bar with an ethyl acetate/cyclohexane 20/80 and
then 40/60 by volume mixture and collecting 30-cm?
fractions, fractions 9 to 12 are combined and
concentrated to dryness under reduced pressure
25 (2.7 kPa). After crystallization from diisopropyl
ether, filtration and drying, 0.21 g of N-{l-[bis(4-
chlorophenyl)methyllazetidin~-3-yl}-N-(thiazol-2-

yl)methylsulfonamide is obtained in the form of a white



N-{ .1-[ Bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-

yl }-N-(thiazol -2-yl)nethyl sul fonam de nay be prepared 15
the procedure as described in Exanple 15, starting with
N- (t-hi azol - 2-yl ) met hyl - sul fonam de and 0.5 g of 1-[bis(
met hyl ] azetidin-3-ol. After chromatography on a silica
(particle size 0.06-0.04 nm height 60 cm 20 dianeter 2
an argon pressure of 0.9 bar with an ethyl acetate/cycl
then 40/ 60 byovekumes mimt usge apeumol tectmmg, 30per8 & rac
to 12 are conbi ned and concentrated to dryness under re
(2.7 kPa). APter ebystabl i(mati:onnfrom.dbi gepropyl ; et ber,
drying, 0.21 g of N-{1-[Dbis(4-

chl or ophenyl ¥ne€hybfazdt sdi:n18)yl B~ RO(t(hitazollH2; ¥ipneth
obtained in the formof a white 61 solid ["H NMR spectru

6 in ppm fromt 2. 95) to736@0 @ﬁt lﬁHﬂ 3.00 (s : 3H); 3.

4,22 (broad s : 1H); gé om7.20 to 7.35
: 1H)]. 5°N-(Thi azol - 2Ny|F ?H?PsGrﬁéh§ﬁF6élﬁﬁ}f8§amﬁ@§p

out the procedure i he follow n ner:

Ol or 1 e s coadRegeHobYe chipaRg BRtr T QPSPCQ Red Sbn i
pyri di ne. ﬁﬁter 2 _hour 2

the reaction nealun1% EfsllgterealetC%WR % 3F| E%SFFgctga

aqueous phasg mixture of 1.0 g of 2-aminothiazole in 5 ¢
pyridine. After 2 hours at room temperature,
10 water are added, the reaction medium is filt

the solid cocllected (0.35 g). The agqueous ph

by carrying out
0.50 g of
4- chl or ophenyl ) -
gel colum
cm, eluting under
ohexane 20/ 80 and
toans, ffidactions 9
duced pressure 25
(mki I:t pati;on and

¢0stbf Gnd@m de is

m (300 MHz, CDCL3r
59 (mt : 2H):

(m : 9H):; 7.60 (nt
BpgdPBy carrying
th IsquQnyI

Fol@LLAWENEN8 of
ter re added,
© §§d % The

m® of
20 cm’ of
ered and

ase

collected is acidified to pH = 2 with 1 N hydrochloric

acid, extracted with twice 40 cm® of ethyl acetate, the

organic phase washed with twice 30 cm?

of water, dried

15 over magnesium sulfate, filtered and then evaporated to

dryness under reduced pressure (2.7 kPa). O
white solid is obtained which has spectral

characteristics similar to the filtered soli

.15 g of a

d

corresponding to an N-(thiazol-2-yl)methylsulfonamide

20 and N-(thiazol-2-yl)di(methylsulfonyl)imide
which is used as it is for the next step.
Example 17

N-{1l-[Bis(4-chlorophenyl)methyl]az

mixture

etidin-3-

y1l}-N-(3-hydroxyphenyl)methylsulfonamide may be

25 prepared by carrying out the procedure in the following

manner: 7.63 cm® of a 1 M boron tribromide solution are

added dropwise at 2°C to a mixture of 0.5 g

[bis (4-chlorophenyl)methyl]lazetidin-3-yl}-N-

of N-{1-

{3-methoxy-



coll.ected is acidified to pH =2 wth 1 N hydrochloric acid, extracted
wth twice 40 cnB of ethyl acetate, the organic phase washed with tw ce 30
cnB of water, dried 15 over magnesium sulfate, filtered and then evaporated
to -dryness under reduced pressure (2.7 kPa). 0.15 g of a white solid is
obt ai ned which has spectral characterigbics simlar to the filtered solid
corresponding to an N-(thiazol-2-yl)nethyl sul fonam de 20 and

N-(thiazol -2-yl)di (nmethyl sul fonyl)imde mxture which is used as it is for

the next stepp e%@mé%hglzsbkl{fénhﬁha@4~ﬁhb@r @ahe@ylaf@ﬁm&mé@ﬁmén 3-
yl}-N-(3- hydroxypheny met hyl sul f onam de may be 25 prepared by carrying out

the procedurgriBrthe h@blr@waragroasmnﬂ@mpezaear@r,rﬁtafe aedcMibar erdtifibr om de
solution are added dropwise at 2Cto a m xture of 0.5 of N-{1-

[ bi s(4-chl or aphepylkkaebhyglr] azet adidne3tybltNd( 34kt BOXym620 £

phenyl ) met hyl sul fonam de in 20 cnB of dichloronethane. After 20 hours at
room t enper atldrg L orhaetrbacei.ofhredirgan ics ppesred levanail ceaahddextitact ed
with 60 cn8 of dichl oronethane. The organi c phase [|acuna] shed with 5 3
times 80 énB3ofimaceBlard tpEnvahpEea it BNBD EWBCOf Wwhth s&P upat exf aqueous

sodi um chl ori de solution, dried over magnesiumsulfate, filtered and then
evapor at ed téatHFﬁﬁégsaHH&@Psréﬁﬁéé& Fréssire F2lptipr)y. 95189 §V6F a white

foamis obtai ned which ﬁ %ken %0 ace%%nltrlle filtered and dried
in order to BBPEESium su fa ere and en evaporated to

dryness under reduced pressure (2.7 kPa). 0.33 g of a
white foam is obtained which is taken up in
10 acetonitrile, filtered and dried in order to obtain
0.20 g of a white solid ['H NMR spectrum (300 MHz,
CDCls3, & in ppm): 2.81 (s : 3H); 2.86 (broad t, J =
7.5 Hz : 2H); 3.50 (broad t, J = 7.5 Hz : 2H); 4.20 (s
1H); 4.53 (mt : 1H); 5.36 (unresolved complex : 1H);
15 from 6.70 to 6.85 (mt : 3H) from 7.15 to 7.35 (mt
9H) 1.
Example 18
N-{1l-[Bis(4-chlorophenyl)methyllazetidin-3-
y1}-N-(3-methoxyphenyl)methylsulfonamide may be
20 prepared by carrying out the procedure as described in
Example 15, starting with 1.58 g of N-(3-
methoxyphenyl)methylsulfonamide and 2.0 g of 1-[bis(4-
chlorophenyl)methyl]azetidin-3-0l. After chromatography
on a silica gel column (particle size 0.06-0.04 mm,
25 height 24 cm, diameter 7.8 cm), eluting under an argon
pressure of 0.7 bar with an ethyl acetate/cyclohexane
50/50 and then 40/60 by volume mixture and collecting

100-cm® fractions, fractions 7 to 10 are combined and



0.20 g of a white solid [1H NWR spectrum (300 MHz, CDC13i S in ppm: 2.81
(s : 3H; 2.86 (broad t, J = 7.5 Hz : 2H); 3.50 (broad t, J = 7.5 Hz :
2H); 4.20 (s : 1H); 4.53 (m : 1H); 5.36 (unresolved conplex : 1H); 15
from6.70 to 6.85 (nt : 3H from7.15 to 7.35 (m 9H)]. Exanple 18

N-{ 1-[ Bi s(4-chl orophenyl)nethyl]azetidi gs3-

yl - N- ( 3- net hoxyphenyl ) net hyl sul f onam de nay be 20 prepared by carryi ng out
the procedure as described in Exanple 15, starting with 1.58 g of N-(3-

”EthOXyphGHY£%H8&H¥k§HEEOBé”HQ§n@9Q anQeQ QEd&cEQ'ﬁ&éssﬁ?%orOPheny|)
met hyl Jazetidin-3-ol. After chiomatography on a silica gel colum

(particle size.0.RQ6a0.042n08 g5.hakgbt 24yeon1diageter £r8mcm, eluting
under an argon pressure of 0.7 bar with an ethyl acetate/cycl ohexane

50/ 50 and t henid6p60phby wohame fiXtueeiandandl Heethpg 0100- gnBff wacti ons,
fractions 7 to 10 are conbi ned and 63 concentrated to dryness under reduced
pressure (2{7-kPa¥.( 462h®5rgphenﬂﬂémechyéﬂakEtZd@hoﬁ-VﬂmnN—dBFsopropyl
ether, filtration and dr 0.21 N

{1- [bis(45chm@F69H§ﬁ?P¥MéﬁW?Fraiéﬂﬂgpﬁa@lQE}lN—PgtaSDGd
nethoxyphenyl)nethylsulfonanlde is obta

N ( 3- N@thoxyphenyl)netﬁyl§uMFBH8ﬁVH€eﬁﬁ} @tBVéﬁéﬁéﬁnB?léﬁrW?Vnﬁeout t he

rocedure in the fol of, meth | f on chloride are
Pdeq a - BetaSar R Bl BlsrVeRa s tae Bl RGpuRE FhethR S36LeRans

manner: 3.14 cm® of methylsulfonyl chloride are added at
3°C to a mixture of 5.0 g of 3-methoxyaniline in 150 cm®

10 of pyridine. After 20 hours at room temperature, 200 cm®
of water and 400 cm’® of ethyl acetate are added and the
reaction medium is separated after settling. The
organic phase is washed with 3 times 400 cm® of water
and 400 cm’ of a saturated sodium chloride solution,

15 dried over magnesium sulfate, filtered and then
evaporated to dryness under reduced pressure (2.7 kPa).
After chromatography on a silica gel column (particle
size 0.06-0.04 mm, height 23 cm, diameter 7.8 cm),
eluting under an argon pressure of 0.7 bar with an

20 ethyl acetate/cyclohexane 25/75 by volume mixture and
collecting 100-cm® fractions, fractions 24 to 36 are
combined and concentrated to dryness under reduced
pressure (2.7 kPa), 6.21 g of N-(3-
methoxyphenyl)methylsulfonamide are obtained in the

25 form of an orange-colored oil.

Example 19
N-{1-[Bis(4-chlorophenyl)methyl]lazetidin-3-

y1l}-N-(3-hydroxymethylphenyl)methylsulfonamide may be



10 of pyridine. After 20 hours at roomtenperature, 200 cn8 of water and
400 cnB of ethyl acetate are added and the reaction nediumis separated
after settling. The organic phase is washed with 3 tines 400 cnB of water
and -400 cnB of a saturated sodium chloride solution, 15 dried over
magnesi um sul fate, filtered and then eggporated to dryness under reduced
préssure (2.7 kPa). After chronmatography on a silica gel colum (particle
size 0.06-0.04 mm height 23 cm dianeter 7.8 cn), eluting under an argon

pressure of Qrz Bale dMih calt r2Q ngt Ryl acet atre/-eyel-ehexane 25619 Ay nyol une
m xture and Flectlng 100-cnB fractions, fractions 24 to 36 are "conbined
and concentrah&deko dr.yess’uades 2eéu€edueﬁmessumetian7okPa), 6.21 g of

N- (3- met hoxyphenyl ) net hyl sul fonanmi de are obtained in the 25 form of an

or ange- col or €d isicpxropiadpive n1& Nydl-idBi s(4- eklderdophepyikrethy|-FaZet i di n- 3
yl }- N (3- hydr oxynet hyl phenyl ) et hyl sul f onam de nmay be 64 prepared by
carrying out tche prisceder ©fi B -Bhe fodl ledwiydg N-rfanriéds (146 lon®-of a 20%

t ol ueni ¢ sol uti on _of dllsopropylalunlnun1h dri de are added dropmnse at
-50C to & nPRemvd)srthys] @Z@ftléitlﬁyﬁ-ml{ *N[-HFT@(tALyémuérf@ns(l

phenyl ) met hyl | azeti di n- 3-yl } (neg Isulgon | ) - 3- anlnobenzoate in 20 cnB
of tol uene. LBPPENEOREST d a0 aﬁé §O5URBEr sSARECI0E; Ot ReUF@adti on

mediumis  cqaled 0,05 g, 20 a%”‘iogfc,‘”% 252 39ded oM ¥

cooled to 0°C and 20 cm’ of water are added slowly.
After filtration of the precipitate and extraction with

10 ethyl acetate, the organic phase is washed with twice
80 cm® of water and then 80 cm® of a saturated agueous
sodium chloride solution, dried over magnesium sulfate,
filtered and then evaporated to dryness under reduced
pressure (2.7 kPa). 0.46 g of an oil is obtained which

15 1s chromatographed on a silica gel column (particle
size 0.06-0.04 mm, height 16 cm, diameter 4 cm),
eluting under an argon pressure of 0.7 bar with an
ethyl acetate/cyclohexane 40/60 by volume mixture and

3 fractions, fractions 72 to 76 are

collecting 20-cm
20 combined and concentrated to dryness under reduced
pressure (2.7 kPa). 0.20 g of N-{1l-[bis(4-
chlorophenyl)methyllazetidin-3-yl}-N-(3-
hydroxymethylphenyl)methylsulfonamide is obtained in
the form of a white solid [lH NMR spectrum (300 MHz,
25 CDClz, 0 in ppm): 1.80 (mt : 1H); 2.83 (s : 3H); 2.87
{mt : 2H); 3.52 (mt : 2H); 4.21 (broad s : 1H); 4.60
(mt : 1H); 4.74 (broad t, J = 4 Hz : 2H) from 7.10 to

7.45 (mt : 12H)].




After filtration of the precipitate and extraction wth 10 ethyl acetate,
the organic phase is washed with twce 80 cnB of water and then 80 cnB of
a saturated aqueous sodium chloride solution, dried over nagnesium

sul f-ate, filtered and then evaporated to dryness under reduced pressure
(2.7 kPa). 0.46 g of an oil is obtained.which 15 is chromatographed on a
sil'ica gel colum (particle size 0.06-8 04 mm height 16 cm dianeter 4
cn), eluting under an argon pressure of 0.7 bar with an ethyl

acet at e/ cycl phgygne 4@/ 60 by volume m xture and collecting 20-cnB
fractions, fractions 72 to 76 are 20 conbi ned and concentrated to dryness

under reduced pressuretqzl17nkRa) bQSZQ ghebrdphénkbi sedhy1] -
chl orophenyl ) et hyl ] azeti di n- 3- yI} N ( 3-

hydr oxynmet hykpbenygh hret-Ryl} sul-floranydeuil foabla-fedminobktheckoemaf, a white
solid [1H NMR spectrum (300 MHz, 25 CDC13, 6 in ppm : 1.80 (m : 1H); 2.83
(s : 3H); 2.B% pErparegHpy SaSZYQWU ou2Hrhe4p2tcebpnoadas detHyib4d60 (mt
1H); 4.74 (broad t, J = 4 Hz 2H) from7.10 to 7.45 (nmt : 12H)]. P 65
Exanpl e 26 E@ﬁyEXRmpﬂE[&ﬁs(étéﬁwénépwéﬁvlﬂnéﬁhqlpf ethyl N-

azetidin- 3- y|) N—(nethylsulfon | ) - 3-am nobenzoat e may be prepared by
carryi ng out WﬁéhﬁﬁéBééﬁPK as dé?&PPB@BZOStFnaEﬁaﬁppeglsf %fé??ﬁﬁé “wi t h

1.58 g of ethx&oroggg IsuI Ze%lgln_gggezoate and. 2. 1- Bb-- s(4-

)met yl fter chroma ogra
on a silica gel column (particle size 0.06-0.04 mm,
height 24 cm, diameter 7.8 cm), eluting under an argon

10 pressure of 0.7 bar with an ethyl acetate/cyclohexane
50/50 and then 40/60 by volume mixture and collecting
100-cm® fractions, fractions 7 to 10 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa) to give 2.0 g of a yellow oil.

15 Ethyl N-(methylsulfonyl)-3-aminobenzoate may
be prepared by carrying out the procedure in the
following manner: 2.35 cm’® of methylsulfonyl chloride
are added at 3°C to a mixture of 5.0 g of ethyl 3-
aminobenzoate in 150 cm® of pyridine. After 20 hours at

20 room temperature, 200 cm’ of water and 400 cm® of ethyl
acetate are added and the reaction medium is separated

after settling. The organic phase is washed with 3

3 3

times 400 cm” of water and 400 cm” of a saturated sodium
chloride solution, dried over magnesium sulfate,

25 filtered and then evaporated to dryness under reduced
pressure (2.7 kPa). After chromatography on a silica
gel column (particle size 0.06-0.04 mm, height 25 cm,

diameter 7.8 cm), eluting under an argon pressure of



chl arophenyl ) net hyl ] azetidin-3-ol. After chromatograChy on a silica gel
colum (particle size 0.06-0.04 nm height 24 cm dianeter 7.8 cn),

el uting under an argon 10 pressure of 0.7 bar with an ethyl
acet-at e/ cycl ohexane 50/50 and then 40/ 60 by volume m xture and col | ecting
100-cm 3 fractions, fractions 7 to 10 agg conbined and concentrated to
dryness under reduced pressure (2.7 kPa) to give 2.0 g of a yellowoil. 15
Et hyl N-(nethyl sul fonyl)-3-am nobenzoate may be prepared by carrying out

the procedure hnphheyikel LoWeRY yTBRARRL 3 12./39cGBh3 x@heMBENYIss Wi f onyl
chloride are added at 30Cto a mxture of 5.0 g of ethyl 3- am nobenzoate

in 150 cm 3 ebipyei diikeurAf bed 201heurs nat 120-cedénttespesatyre, 200 cm 3 of
wat er and 400 CMB of ethyl acetate are added and the reaction nediumis

separated afftrectietnts| 2igtolBé argarmiombphase angl waskedtwiattkd3 tot i mes 400
CvMB of water and 400 cm 3 of a saturated sodium chloride solution, dried
over magnesi dmyselsfatuade2srefducedr pdesndrehdid -évapean at €d 2o gdryfness under
reduced pressure (2.7 kPa). After chromatography on a silica gel colum
(particl edsi 26y 106-0M64 s WHECGHE ) 25~ NCBRAREREE 78 ©RfF2aidkdti ng under
an argon pressurﬁ of_ 66 0.7 bar with an_ethyl aietate/cyclohexane 25/ 75 by
vol ume ni xtur@ &8 E6FFeldi ARG PEERERE PratfiFoRd - fractions 27 to 36 are

conbi ned andEc%Q%Q%frated to dryness under reduced pressure (2.7 kPa),
5.24 g of 5 et y enethylsulfonyl)-B-aninobenzoate are obtai ned

N-{1-[Bis(4-chlorophenyl)methyl]azetidin-3-
yl}-N-(l-isobutylpiperid-4-yl)methylsulfonamide may be

10 prepared by carrying out the procedure in the following
manner: 0.11 cm® of isobutyraldehyde, 0.057 cm® of 100%
acetic acid and 320 mg of sodium triacetoxyborohydride
are added to a solution of 0.47 g of N-{l-[bis (4~
chlorophenyl)methyllazetidin-3-yl}-N-(piperid-4-

15 vyl)methylsulfonamide in 20 cm® of dichloromethane. After
stirring for 20 hours at 20°C, the reaction mixture is
supplemented with 50 cm® of a saturated aqueous sodium
hydrogen carbonate solution and separated after
settling. The organic phase is dried over magnesium

20 sulfate, filtered and concentrated to drynéss under
reduced pressure (2.7 kPa). The residue is purified by
chromatography on a silica gel column (particle size
0.063-0.200 mm, height 20 cm, diameter 2 cm), eluting
under an argon pressure of 0.5 bar with a mixture of

25 c¢yclohexane and ethyl acetate (40/60 by volume) and
collecting 30-cm® fractions. Fractions 3 to 15 are
combined and concentrated to dryness under reduced

pressure (2.7 kPa). 0.22 g of N-{1l-[bis(4-chloro-



in the formof an orange-colored oil. Exanple 21

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

yl }- N (1-isobutyl pi perid-4-yl)nethyl sul fonanm de may be 10 prepared by
carrying out the procedure in the following nanner: 0.11 cnB8 of

i sobut yral dehyde, 0.057 cnB of 100 aceghc acid and 320 ng of sodium
triracet oxyborohydride are added to a solution of 0.47 g of N{1-[bis(4

chl orophenyl ) met hyl ] azeti di n-3-yl }-N-(pi perid-4- 15 yl)methyl sul fonam de in
20 cnB of di ghkakanrichane.) aAkielinst3i-rniRg-flar120heynsiat r2@C-t he _
reaction mxture is supplenented with 50 cnB of a saturated aqueous sodi um
hydrogen car honake hsalsullifen agides eépaoated nalt eh tset ttoirflg.o fThe warigani ¢
phase is dried over nagnesium 20 sulfate, filtered and concentrated to
dryness underfoamediidelMpr essareu2 (F0RPE)z, TRECE esidue ipprpur ikF.ised by
chromat ography on a silica gel colum (particle size 0.063-0.200 nmm

hei ght 20 cm(ddi dmet €r HZ cmpH) el dtriong 1 - @@dér an %8r ot pr ésisur é .88 0.5 bar
with a mxture of 25 cycl ohexane and ethyl acetate (40/60 by vol une) and
col | ecting 30P&RBYf Factli Gnd.l-Pr8ct itors!)3 20 0P5 (GreJ CorfbiPn&d andt) ;

{1 bi o( 4 Enidr 6 567 SRdngFret RFCRaz ekt o A 30y ) H. (12FaGbivEni per i d-4-
(AT A SRS U 1 Y g 1S, (ol
to 1.90 (nm 5 3Hy ul VBow); 3.62 (mt : 1H); 4.08 (mt : 1H); 4.43 (s
1H); from 7.20 to 7.40 (mt : 8H)].
10 N-{l1-[{Bis(4-chlorophenyl)methyl]azetidin-3-
yl}-N-(piperid-4-yl)methylsulfonamide may be prepared
by carrying out the procedure in the following manner:
50 cm® of a 6 N hydrochloric acid solution in dioxane is
poured slowly into a solution of 19 g of N-{1-[bis(4-
15 <chlorophenyl)methyl]azetidin-3-yl}-N-(l-tert-butoxy-
carbonylpiperid-4-yl)methylsulfonamide in 100 cm® of
dioxane. After stirring for 20 hours at 20°C, the
reaction mixture is concentrated at 50°C under reduced
pressure (2.7 kPa). The residue is taken up in 200 cm’®
20 of ethyl acetate and in 200 cm® of water. The aqueous
phase is alkalinized with a 4 N aqueous sodium
hydroxide scolution and then extracted with 200 cm® of
ethyl acetate. This organic phase is dried over
magnesium sulfate, filtered and then concentrated to
25 dryness under reduced pressure (2.7 kPa). 15.5 g of N-
{l-[bis(4~chlorophenyl)methyl]lazetidin-3-yl}-N-
(piperid-4-yl)methylsulfonamide are obtained in the

form of a cream-colored foam.



5 (broad t, J =11.5 Hz : 2H); 2.03 (d, J =7.5 Hz : 2H); 2.84 (s, 3H);
2.89 (broad d, J =11.5 Hz : 2H); 3.38 (broad t, J =7 Hz : 2H); 3.47
(broad t, J =7 Hz : 2H); 3.62 (m : 1H); 4.08 (nm : 1H); 4.43 (s 1H)
from7.20 to 7.40 (nt : 8H)]. 10

N-{ 1-[ Bi s(4-chl orophenyl) et hyl ]azetidi pg3-

yl ¥-N-(pi perid-4-yl)nethyl sul fonam de nay be prepared by carrying out the
procedure in the followi ng nmanner: 50 cnB of a 6 N hydrochloric acid

sol ution in dioxane isy_pourgdsshonhycikBhAea §9h@%k§@i95e%9d9n0§—
N-{1-[bis(4 15 chIorophenyl)nethyl]azetldln-g-yl}- (1-tert-butoxy-

car bonyl pi peyi d-%-yh)}eetrhybsubkonarbdayilpipe0ianB-of ymdiaxane. After
stirring for 20 hours at 20C, the reaction mxture is concentrated at 50C
under reducedul poesianedeé2midykPa) préheredasbgduearsytakeauupthe 200 cnB 20 of
ethyl acetate and in 200 cnB of water. The aqueous phase is alkalinized
with a 4 N agueoagusedﬁunthhydpéibdénsomanhen:aﬁd6ﬂhem3exfrm&ﬂhmﬂvwth 200
cnB of ethyl acetate. This organic phase_is dried over magnesiumsulfate,
filtered andsthéan¥bnethrratedars 29dapyfesyluntler ar edbesdopresSsure (2.7
kPa). 15.5 g_of _N- {l-kbis(4-ch|oroghenyl%nethxl]azetidin-3-y|}-N—

(pi peri d- 4-yFfmét ByPSulfrdnanPdé (ArehoBraPRERY I NTERBY L1 BERT AR 3

cream col ored,foam ,68 N 11.[Bi &4-ghk rophen Igggggvl]aze - d' 3n-3-
DTN (reer {2 BOE Ry A DERTE SEBEPTACATP Y ALPNYE A EE| FBngP RnrEa Sy be
prepared by GarpyLBg,8ihane! B8110wed by 4.60 cm® of triethylamine

and 100 mg of 4-dimethylaminopyridine. After stirring

10 for 20 hours at 20°C, the reaction mixture is
supplemented with 200 cm’ of a saturated agueous sodium
hydrogen carbonate solution and then stirred for 30
minutes and separated after settling. The organic phase
is dried over magnesium sulfate, filtered and then

15 concentrated to dryness under reduced pressure
(2.7 kPa). The foam obtained, taken up in 250 cm® of
dichloromethane, is again supplemented slowly with
4,60 cm® of methylsulfonyl chloride and then with
4.60 cm® of triethylamine and 100 mg of 4-dimethyl-

20 amincpyridine. After stirring for 20 hours at 20°C, the
mixture is supplemented with 200 cm® of a saturated
aqueous sodium hydrogen carbonate solution and then
stirred for 30 minutes and separated after settling.
The organic phase is dried over magnesium sulfate,

25 filtered and then concentrated to dryness under reduced
pressure (2.7 kPa). The residue is purified by
chromatography on a silica gel column (particle size

0.063-0.200 mm, height 35 cm, diameter 5 cm), eluting




procedure in the follow ng manner: 4.60 cm 3 of nmethyl 5 sulfonyl chloride
are added slowy to a solution of 14.7 g of

4-fl -[bi s(4-chl orophenyl) net hyl ] aze-: ~i di n- 3-

yl ami no)- (I -tert-but oxycarbonyl)piperidine in 250 =3 of dichl oronet hane
followed by 4.60 cm 3 of triethylam ne agd 100 ng of

4-di met hyl am nopyridine. After stirring 10 for 20 hours at 20'C, the
reaction mxture is supplenented with 200 cm 3 of a saturated aqueous

sodi um hydr ogen Canbanal® e 1 of hemast iined f ofi .30 rJriJyut es and
separated after settling. The organic phase is dried over magnesi um

sulfate, filtgicadnandrchemdle egnceristated (70 /Aoy rgssyungeR)) educed
pressure (2.7 kPa). The foam obtained, taken up in 250 cm 3 of

di chl or orret hand,l eics iagai2® Csuppl émentédnsl ovkycwiibhs 4. 660 CRBank

met hyl sul fonyl chloride and then with 4.60 CM3 O triethylam ne and 100 ng
of 4-di met hylco2® iargchemygr ichinren tAfatterd Sta driymg sfsorur2ie thawdsicatd 200C, t he

m xture is supplenmented with 200 cm 3 of a saturated aqueous sodi um

hydr ogen car pasatselrsol (@t-i'orkBand thferw ot iNridd fadrs (30 mi nut es and separ at ed
after settling. ni c phase is dried qver magnesium sul fate, 25

filtered and m&%%@d’]ﬂ@Zt?rt}ﬁjéé’s‘:ﬁm’dér'l\’r‘e(&ac?&ft‘pressure (2.7

22),  The [esidue Lo AULLLSA o AT o AR o0 3 S lJca qel eolumn

;ggte;t 2” ($B?%%t%§%%§u&%e$h§gﬁﬁ@romat A MG Y L Rgxans,and ethyl
be used as it is in the next step.

10 4-{1-[Bis(4~-chlcrophenyl)methyl]azetidin-3-
ylamino}-(l-tert-butoxycarbonyl)piperidine may be
prepared by carrying out the procedure in the following
manner: 6.58 g of l-tert-butoxycarbonylpiperidin-4-one
are added to a solution of 9.22 g of 1l-[bis{(4-

15 chlorophenyl)methyllazetidin-3-ylamine in 300 cm’® of
dichloromethane. 9.54 g of sodium triacetoxyborohydride
are added, in two portions, to the mixture, cooled to
+5°C, and then 1.72 cm® of 100% acetic acid are poured
in. After stirring for 20 hours at 20°C, the reaction

20 mixture is supplemented slowly with 500 cm® of a
saturated aqueous sodium hydrogen carbonate solution
and then thoroughly stirred and separated after
settling. The organic phase is dried over magnesium
sulfate, filtered and concentrated to dryness at 50°C

25 under reduced pressure (2.7 kPa). 15 g of 4-{1-[bis(4-
chlorophenyl)methyl]azetidin-3-ylamino}-(l-tert-

butoxycarbonyl)piperidine are obtained in the form of a



col l.ecting 250-cnB fractions. Fractions 4 to 18 are conbined and
concentrated to dryness under reduced 5 pressure (2.7 kPa). 19 g of
N-{1-[ bi s(4 chlorophenyl)nmethyl]azetidin-3-yl}-N(1-tert-

but oxycar bonyl pi peri d- 4-yl ) net hyl sul fonyl am de are obtained in the form of
a creamcolored foamwhich will be usedpas it is in the next step. 10
4-{1-[ Bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-

yl am no}- (1-tert-butoxycarbonyl)piperidine nay be prepared by carrying out

the procedur erelnt-b®1b@leldowioae wraRmeki18. B8 @seli as it is in th
1-tert-butoxycarbonyl pi peridin-4-one are added to a solution of 9 22 g of

1-[bis(4 15 ekkar eplkenyl ) met hyl Jazetidin-3-ylamne in 300 cn8 of

di chl oronet hane. 9.54 g of sodiumtriacet oxyborohydride are added, in two
portions, toExhmpdex®@re, cooled to +5C, and then 1.72 cnB of 100% acetic
acid are poured in. After stirring for 20 hours at 20C, the reaction 20

m xture is suppl enent et -Beowint Wit{H 503 sd#8 of a saturated aqueous sodi um
hydr ogen carbonate solution and then thorou y stirred _and separated

oyt er Coett | PR O PRBSOTGAMAS T8¢ Sed o Yo LR gnGs ith S5l Pat o
filtered and concentrated .to dryness at 50C 25 under reduced pressure (2.7
kPa). 15 g of€hZ §%FGV§€4lScﬁI 8ph€ﬁyﬁfﬁﬁkﬁﬁpfﬁf@tP&Fnu§d§Faﬁpno} (1-tert-

but oxycar bonyl ) |per|d|n are obtained in the n1of 0 cre col ored
f oam whi ch M%Fﬁ o ordsatRs Ty 9 nsfﬁ EIQ8y £ 593 g o2 12 BT

chlorophenyl)methyl]azetidin-3-ylamine in 15 cm® of
dichloromethane. The mixture is cooled to around 0°C,

10 before gradually adding thereto 382 mg of sodium
triacetoxyborohydride, and then 70 mm® of acetic acid.
After stirring for 16 hours at room temperature, the
mixture is poured over 50 cm® of a saturated aqueous
sodium hydrogen carbonate solution and then extracted

15 with twice 25 cm® of dichloromethane. The combined
organic phases are 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 [eluent:

20 dichloromethane/methanol (95/5 by volume)]. 0.29 g of
N-benzyl-N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-
yl}lamine is obtained in the form of a colorless oil s
NMR spectrum (300 MHz, CDCl;, 6 in ppm): 2.71 (broad t,
J =7 Hz : 2H); 3.42 (mt : 2H); 3.49 (mt : 1H); 3.70 (s

25 ¢+ 2H); 4.25 (s : 1H); from 7.20 to 7.40 (mt : 13H)].

1-[Bis(4-chlorophenyl)methyl]azetidin-3-
ylamine may be obtained in the following manner: 400 cm?

of a mixture of methanol and liquid ammonia (50/50 by



Exanpl e 22 N-Benzyl -N-{1-[bis(4- 5 chl orophenyl)nethyl]azetidin-3-yl}am ne:
0.134 cnB of benzal dehyde is added, at room tenperature under an argon

at rosphere, to a solution of 369 ng of 1-[bis(4-

chl orophenyl ) net hyl ] azetidin-3-ylamne in 15 cnB of dichl oronet hane. The
m xture is cooled to around 0C, 10 beforg gradually adding thereto 382 ny
of "sodi um triacetoxyborohydride, and then 70 mmB of acetic acid. After
stirring for 16 hours at roomtenperature, :.he mxture is poured over 50
cnB of a sat ypated)agueousidesodisumihydinggan (¢arshanatl.e oseuengn jand then
extracted 15 with twce 25 cnB of dichl oronmethane. The conbi ned organic
phases are diiegt QVelzeragnesiHils weftata sulffiinbekedard ieeacent Hated to
dryness under reduced pressure (2.7 kPa). The residue obtained is purified
by flash chrotretcdgrapipyeeor ogislliycaogeled elouartoun0 -dioCkl.oreret hane/ net hanol
(95/5 by volune)]. 0.29 g of

N- benzyl - N- { keflsits @4 oieidanopienyhemetsiyilrrazeritdicd-"8- fylr} adi heuirs obt ai ned
inthe formof a colorless oil [1IH NWR spectrum (300 M4z, CDCl3r 6 in ppm
: 2.71 (brfoa@ngd, then-apaggonepH)in $hep open aizHin rger(iwe alldy, 3.70 (s

25 1 2H); 4.23@(5 . AH); from7.20 to 7.40 (nt : 13H)].

1- [ Bi s(4- chl &°GpRIAPOFRENA Pz iCditAMeR A7 &Richd 1Ray e COBCENiEa ted t he
fol | owi ng manney: 40%.cw%_ of a nixt%rg %E net hanol an Iiﬁuid moni a
(50/ 50 by 71WSEEnEFHEQddESF 6274 'of PR ['bi %(94-1’8% &p énffra%en

up in 500 cm® of a 0.37 N agueous sodium hydroxide
solution and extracted with four times 500 cm’ of ethyl

10 ether. The combined organic phases are washed
successively with twice 100 cm® of distilled water and
100 cm® of a saturated sodium chloride solution, dried
over magnesium sulfate, filtered and concentrated under
reduced pressure (2.7 kPa). The residue obtained is

15 purified by flash chromatography on silica gel [eluent:
dichloromethane/methanol (95/5 by volume)]. 14.2 g of
l1-[bis(4-chlorophenyl)methyl]lazetidin-3-ylamine are
obtained in the form of an oil which solidifies into a
cream~colored solid.

20 Example 23

N-Benzyl-N-{1l-[bis (4-

chlorophenyl)methyllazetidin-3-yl}methylsulfonamide:
104 mm® of triethylamine are added, at room temperature
under an argon atmosphere, to a solution of 120 mg of

25 N-benzyl-N-{l-[bis(4-chlorophenyl)methyllazetidin-3-
yl}amine in 5 cm® of dichloromethane. The mixture is
cooled to around 0°C before adding thereto 46.4 mm® of

methylsulfonyl chloride, and then it is stirred at room



met hyl ] azeti di n-3-yl nmethyl sul fonate contained in an autoclave previously
cooled to around -60C. The reaction nediumis then stirred at 60C for 24
hours 5 and then abandoned in the open air in order to allow the
evaporation of the ammonia and finally concentrated under reduced pressure
(2.7 kPa). The residue is taken wup in 590 cnB of a 0.37 N aqueous sodium
hydr oxi de solution and extracted with four times 500 cnB of ethyl 10

et her. The conbi ned organi c phases are washed successively with twice 100

cnB of disti !tleE\ge\Q@tt%rrea'}%r 3Q0 o8 Sof ﬁé%%@&ﬁq ?ng%‘d@ecﬁ'so” de
e an

solution, dri over magnesium sulfate, filtere concentrat ed under

reduced presgyneced wikBaho The seshdur1obbaéregnisad® prehfigd by flash
chromat ography on silica gel [eluent: dichloronethane/ methanol (95/5 by

volume)]. 1l4wzsgeafl with[ hivd4- abl emdpbenyl 3 et hyd ] wzeét di nh3- ytgahne are
obtained in the formof an oil which solidifies into a creamcolored
solid. 20 Exahpke 23 NrBenzylveM fnbghkiss(4- sulfate, filtered and

chl orophenyl ) met hyl ] azeti di n- 3-yl } net hyl sul fonam de: 104 nmB of

triethyl af necacenagaégd s deomesenpadaruredugadeprassargon at nosphere, to
a solution of 120 ng of 25 _ .

N benzyl - N-{ 12[-Bi ¥F2] chPECIpRERYl PrefRfEaz 8hilghnis- cyrpamiiaézed BycnB of

di chl oronet hane. The .m xture i; C Ol%g to aroung 0C before adding thereto
46.4 mB of CReCHYPSEPPody MERPEFPde, Yan8% RénNirPergvsririéa (R sridom 73

chlorophenyl)methyllazetidin-3-yl}methylsulfonamide are
thus obtained in the form of a cream-colored powder

10 melting at 171°C.

Example 24

N-{1l-[Bis(4-chlorophenyl)methyl]azetidin-3-
y1l}-N=-(3,5-difluorobenzyl)amine may be prepared as in
Example 22, but using 188 mg of 3,5-difluoro-

15 benzaldehyde and 369 mg of 1-[bis(4-chlorophenyl) -
methyllazetidin-3-ylamine and 382 mg of sodium
triacetoxyborohydride, without purification by flash
chromatography. 0.48 g of N-{l-[bis(4-chlorophenyl)-
methyllazetidin-3-yl1}-N-(3,5-difluorobenzyl)amine is

20 obtained in the form of a colorless oil [1H NMR spectrum
(300 MHz, CDCls, 6 in ppm): 2.73 (mt : 2H); from 3.40 to
3.55 (mt : 3H); 3.70 (s : 2H); 4.26 (s : 1H); 6.69 (tt,
J =9 and 2 Hz : 1H); 6.83 (mt : 2H); from 7.20 to 7.35
(mt : 8H)].

25 Example 25

N-{1~[Bis(4~-chlorophenyl)methyl]azetidin-3-~

y1}-N-(3,5-difluorcbenzyl)methylsulfonamide



347 .mB of triethylam ne are added, at room tenperature under an argon

at nosphere, to a solution of 433 ng of

N-£1-[ bi s(4-chl orophenyl ) met hyl Jazetidin-3- yl}-N(3,5-difluorobenzyl)am ne
in 30 cnB of dichloro 5 methane. The mixture is cooled to around OC before
adding thereto a solution of 46.4 mB of;3net hyl sul fonyl chloride in 5 cn8
of “di chl oronet hane, and then it is stirred at roomtenperature for 1 hour.
The reaction mxture is diluted with 20 cnB8 of dichloronethane and is 10

then washed with twce320 e ofF distihlednvaterreTh84eQY 98RI coBhase is
dried over magnesiumsulfate, filtered “and concentrated to dryness under

reduced pressumefrdtidePandethen esiqdue dtsndspihcadyced iantse 15aliWd ¥ i n

met hanol on a Bond Elut e’ SCX cartridge (10 g), eluting 15 successively
wi t h et hanol4 3@ndhgwnictth Ner {1 -Nksiad (Ut-icdnl cafop hamydn ire tihny 1etzkarielin -The

ammoni acal fractions are pooled and concentrated to dryness under reduced
pressure (2. 71KkPa).(30.544lif loforbandyi) stdnehlior 0 cm® of dichloro-

phenyl ) met hyl ] azeti din-3-yl }-N-(3, 5-di fl uorobenzyl) 20 nethyl sul fonam de is
t hus obt ainedsitheiiRe fIdremrof:tare iamocsiest &¢ ream A  vVRediseet r um ( 300
MHz, CDCl3r in ppm.: 2.81 (s : 3H); 3.02 (broad,t, J = 7.5 Hz_ 2H); 3.38
(broad t, J 29¢igigfhersyo (34.%‘J(|%9n P 404, Ws(ﬁf megpylsyleanys . 2H):
6.75 (tt, J =.9 and, 2 Hz 25 53 1H);,.6.95 (nt : 2H); 7.25 (nt.: 8H)].

Beanpl e 26 NTITBIS( Aot STopREnL F ReeRoTFabaRF o) ng cntfl it B5
yl}'N'(B’5'd5%H%Q%Qp%ﬂ;¥k%ﬂp%%%Bé?%ture for 1 hour. The reaction

mixture is diluted with 20 cm®

of dichloromethane and is

10 then washed with twice 20 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 is introduced into solution in
methanol on a Bond Elut® SCX cartridge (10 g), eluting

15 successively with methanol and with a 1 M solution of
ammonia in methanol. The ammoniacal fractions are
pooled and concentrated to dryness under reduced
pressure (2.7 kPa). 0.44 g of N-{1l-[bis(4-chloro-
phenyl)methyl]azetidin-3-y1}-N-(3,5~diflucrobenzyl) -

20 methylsulfonamide is thus obtained in the form of a
cream-colored foam [1H NMR spectrum (300 MHz, CDClj3, &
in ppm): 2.81 (s : 3H); 3.02 (brcad t, J = 7.5 Hz
2H); 3.38 (brocad t, J = 7.5 Hz : 2H); 4.23 (s : 1H);:
4.40 (mt : 1H); 4.54 (s : 2H); 6.75 (tt, J = 9 and 2 Hz

25 : 1H); 6.95 (mt : 2H); 7.25 (mt : 8H)].

Example 26
N-{1-[Bis(4-chlorophenyl)methyl]lazetidin-3-

yl}-N-(3,5-difluorobenzyl)acetamide



74 1.6 cnB of triethylam ne are added, at room tenperature under an argon
at nosphere, to a solution of 2 g of

N-{1-[ bi s(4-chl orophenyl ) et hyl Jazetidin-3-y-} N-(3,5-difluorobenzyl)am ne
in 75 cnB of dichloro- 5 nethane. The mi xture is cooled to around OC before
addi ng dropwi se thereto 0.66 cnB of acetyl chloride, and then it is
stirred at roomtenperature for 16 hours The reaction mxture is diluted
with 50 cnB of dichloromethane and is then washed with twice 20 cn8 of 10

distilled water. The orl%mcwpaeseﬂétgwgﬂl%egrgagaséaumu%g%ekpa) The

filtered and concentrated to dryness wunder reduced pressure

resi due obtai-Bege rla% uplr ihided kv fal)% oh GhierRhegaphy an s%lllult%ng%Jf
[ el uent: di chl or onet hane/ et hanol 8/ 2 by vol une)] 15 1.2 g of

N-{1-[ bi s(4- thObﬁpmeﬂﬁF)ﬁﬁ@hﬂFkalekb®MQn@i methyl]azetldln 3-yl}-
yl}-N-(3,5-di fluorobenzyl )acetam de are obtained in the formof a

col orl ess oi N-[(BH5NNR fdpectbemzy30@niHe, inCDG18m’6ofndppmoroA m xture of
rotaners is observed. * 2.06 and 2.14 (2s : 3Hin total); 2.97 (nt : 2H);
3.43 20 (Ont metdEpe -4TA@ avigtares ic2so0led ity eovany, 04 C5bednde from 4. 75
to 4.80 (nt : 1Hin total); 4.68 and 4.78 (broad 2s : 2Hin total); 6.70
(mt : 3H); 7a§@1@@bﬁ6§@w§se t@ﬁyeFo OEﬁénﬁﬁb o% agetyl chloride, and
N-{1-[Bis(4- CEJ oropheny met hyl ] azeti di n- 3-

yl }- N (pyrid+ et Hyl Pietircs G GRam dEMPSAE TS &P %t i tRYIF&Emi ne are

added, at ro%%% reaction mixture is diluted with 50 cm® of
dichloromethane and is then washed with twice 20 cm® of

10 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 chromatography on silica gel
[eluent: dichloromethane/methanol (98/2 by volume)].

15 1.2 g of N-{l-[bis(4~chlorophenyl)methyl]lazetidin-3-
y1l}-N-(3,5-difluorobenzyl)acetamide are obtained in the
form of a colorless oil ['H NMR spectrum (300 MHz,
CDCl;, & in ppm). A mixture of rotamers is observed.
*2.06 and 2.14 (2s : 3H in total); 2.97 (mt : 2H); 3.43

20 (mt : 2H); 4.20 and 4.25 (2s : 1H in total); 4.54 and
from 4.75 to 4.80 {(mt : 1H in total); 4.68 and 4.78
(broad 2s : 2H in total); 6.70 (mt : 3H); 7.24 (broad s

8H) ].
Example 27

25 N-{1-[Bis(4-chlorophenyl)methyl]azetidin-3-

y1}-N-(pyrid-4-ylmethyl)methylsulfonamide
346 mm® of triethylamine are added, at room

temperature under an argon atmosphere, to a solution of



tenperature under an argon atnosphere, to a solution of 75 398 ny of
N-{1-[ bi s(4-chl orophenyl ) net hyl Jazetidin-3- yl}-N(pyrid-4-ylnmethyl)am ne
in-8 cnB of dichloronethane. The mi xture is cooled to around CC before
adding thereto 155 nmmB of nethyl sul fonyl choride, 5 and then it is stirred
at roomtenperature for 3 hours. The reaction mxture is diluted with 35
cnB of dichioronmethane and is then washed with twice 20 cn8 of distilled
wat er. The organic phase is dried over magnesiumsulfate, filtered and

concentr at ed 3@ %}ggyr&s& —{Q ymder 4-educed Piessyre the17 kRa) 4 1 Fhe resi due
obtained is purified by flash chromatography on silica gel [eluent:

di chl or omet hgne/-met(panald (1912t Wolawte)k] in 288miyo of

N-{I-[ bi s(4-chl orophenyl ) et hyl ] azeti di n- 3-

yl'}- N (pyri dddcylloetomelthmetehy [TSiel fraxamirge iar ecoltai ned akbuna e form of a
cream col ored foam [1H NVMR spectrum (300 MHz, CDC13, 6 in ppnm: 2.83 (s :
3H); 3.02 (bb@é@retadﬁlﬁg7t®empto AH)Y; H@140f(mebhmlsulﬂ0ﬁy1 hélzide2H) ;
4.23 (s : 1H); 4.43 (nt : 4, 57a§ : from7.20 to 7.35 (m : 8H);
7.32 (bro&d @nd)thesm atHzls SZH)rrezﬂo 6@0(nbrt@wedatslr£ 305 Bz houxy).]
Exanpl e 28 N— 1- [ Bi s(4- chloropheny met hyl ] azeti di_n

yl}- N (pyridZ & OFa Mt E)ddﬁ ey iith @ﬁeC”Tonomﬁng manner :

b1z % o eSSt L s S o Lonorsio

distilled water. The organic phase is dried over
magnesium sulfate, filtered and concentrated to dryness

10 under reduced pressure (2.7 kPa). The residue obtained
is purified by flash chromatography on silica gel
[eluent: dichloromethane/methanol (97/3 by volume)].
288 mg of N-{l-[bis(4-chlorophenyl)methyl]azetidin-3-
y1l}-N-(pyrid-4-ylmethyl)methylsulfonamide are obtained

15 -in the form of a cream-colored foam ['H NMR spectrum
(300 MHz, CDCls, 0 in ppm): 2.83 (s : 3H); 3.02 (broad
t, J = 7.5 Hz : 2H); 3.40 (broad t, J = 7.5 Hz : 2H);
4.23 (s : 1H); 4.43 (mt : 1H); 4.57 (s : 2H); from 7.20
to 7.35 (mt : 8H); 7.32 (broad d, J = 5.5 Hz : 2H);

20 8.60 (brocad d, J = 5.5 Hz : 2H)].
Example 28

N-{1-[Bis{4-chlorophenyl)methyl]azetidin-3-

y1}-N-(pyrid-4-ylmethyl)amine may be prepared in the
following manner: 0.126 cm® of pyrid-4-ylcarboxaldehyde

25 1is added, at room temperature under an argon
atmosphere, to a solution of 369 mg of 1-[bis(4-
chlorophenyl)methyl]azetidin-3-ylamine in 15 cm® of

dichloromethane. The mixture is cooled to around 0°C,



chl or ophenyl ) net hyl ] azetidi n-3-ylam ne in 15 cnB of dichl oronmethane. The
m xture is cooled to around 0C, 76 before gradually adding thereto 382 ng
of -sodi um triacetoxyborohydride, and then 70 B of acetic acid. After
stirring for 72 hours at roomtenperature, the mxture is poured over 100
cnB8 of a saturated aqueous 5 sodi um hydr@gen carbonate sol ution and then
extracted with twice 100 cnB of dichloronethane. The conbined organic
phases are washed with 50 cnB of distilled water, dried over nagnesium

sulfate, fil RredcaRdakRNAGNRLISY 1O HHRESS 2URGLH 1 edldaeeh Pressure 10
(2.7 kPa). The residue is introduced into solution in 5 cnB of nethanol on

a Bond El ut (k) iSC% teadibcrd@e dridieg) andeltticeinng osuecessi vekyiwi thi80 cnB of
met hanol and with 60 cnB of a 1 Msolution of amonia in nmethanol. The
ammoni acal f Adcteiross iame ngodloed 7&n chomarsc et ratoad tlempks adnyrees shunder
reduced pressure (2.7 kPa). 0.48 g of
N-{l-[bis(4-@hk@m@ﬁhéﬁymxwgkﬁyK$@zbﬂﬂﬂﬁNmﬁ-9f}ah§atpyatdd4aghaeuhyl)anine
is thus obtained in the formof a colorless oil. Exanple 29 20
N_{l_[BiSéﬂ_@@ﬁépﬁpﬁéﬁﬂ?ﬂﬁﬁ[%ﬂqqgﬂﬁqqﬁqq}g}lon and then extracted

yl }- N (pyrid-3-yl net hyl ). net hyl;sul fonam de By carryi ng out the operation
accor di ng towﬁﬁé FPGEEd e 6%PE95nﬁF€hé?FOBﬁ¥h§P§rtTH@ #PFPRiR8E ng of

RETURER Rk ARE LS SPR 3 S
water, dried over magnesium sulfate, filtered and
concentrated to dryness under reduced pressure

10 (2.7 kPa). The residue is introduced into solution in
5 cm® of methanol on a Bond Elut® SCX cartridge (10 g),
eluting successively with 50 cm® of methanol and with
60 cm’® of a 1 M solution of ammonia in methanol. The
ammoniacal fractions are pooled and concentrated to

15 dryness under reduced pressure (2.7 kPa). 0.48 g of
N-{1l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-N-
(pyrid-4-ylmethyl)amine is thus obtained in the form of
a colorless oil.

Example 29

20 N-{1-[Bis(4-chlorophenyl)methyllazetidin-3-

yl}-N-{pyrid-3-ylmethyl)methylsulfonamide

By carrying out the operation according to
the procedure of Example 27, but starting with 380 mg
of N-{l-[bis(4-chlorophenyl)methyllazetidin-3~-yl}-N-

25 (pyrid-3-ylmethyl)amine, 319 mg of N-{l-[bis(4-chloro-
phenyl)methyllazetidin-3~yl}-N-(pyrid-3-ylmethyl) -
methylsulfonamide are obtained in the form of a cream-

colored foam [1H NMR spectrum (300 MHz, CDCls, 0 in



phenyl ) met hyl ] azeti di n-3-yl }-N-(pyrid-3-yl nethyl)- nethyl sul fonam de are
obtained in the formof a cream colored foam|[1H NVR spectrum (300 Hz,
CDE13r 6 in 77 ppm: 2.80 (s : 3H); 3.02 (split t, J 7 and 1.5 Hz 2H)
3.38 (split t, J =7 and 1.5 Hz 2H); 4.22 (s 1IH); 4.35 (nt : 1H); 4.56 (s
1 2H); 7.23 (broad s : 8H); 7.31 (dd, J,= 8 and 5 Hz : 1H); 7.80 (broad d,
53J=8Hz: 1H); 857 W, J =5and 1.5 H : 1H); 8.63 (broad d, J = 1.5
Hz : 1H)]. Exanple 30 N 11-[Bi s(4-chl orophenyl)nethyll azezi di n-3-

ylI-N(pyrid L. met Byl ) am.n ysbgop drassin 30 Exanpkey28, but
starting mnt%ggylgg g§1é§ gH?? 23 @2 i%gg%gngdghydi agé ﬁpg H%

1- [ bi s(4-chl Qﬁpphgnybhsﬁ@&hyuaaeu dl And- Yl 8mype:apd) 0 3829 QE sodi um
triacet oxyborohydride. 0.44 g of N-fl-[bis(4-chioro-
phenyl ) met hylLhazeti den{dtyl:) 1My ¢ pyr bd- 3syl netihyl yaprBnebibabsst hus obt ai ned
in the formof a colorless oil. Exanple 31
N- (1 -[ Bi s(4-8H)ordpRénybipmethyl Bazetdi @i Hz3< yH)F 7N80( Iprdadi dxo- M 10- benzo
[d] isothiazol-3-y!) am ne 182 ng of 1, 2-benzisothiazol-3-anmne 1,1- 20
di oxi de ahd 826 RgHaf :ceéB)unfecarboAdt eJare>addédlitb H386 Af)of 8.63
1-[ bis(4- chlorophenyl)neth gazetldln 3-yl  nmethylsulfonate in solution in
10 cm 3 of dilRePAY I-rférnaﬁl eflZThelFeédetion nediumis then stirred at
1000C for 9Ehouri agg t hen concentrated under reduced

xample

N-{1-[Bis(4-chlorophenyl)methyllazetidin-3-
y1}-N-({pyrid-3-ylmethyl)amine may be prepared as in

10 Example 28, but starting with 0.124 cm® of pyrid-3-
ylcarboxaldehyde, 0.36 g of 1-[bis(4-chlorophenyl)-
methyllazetidin-3-ylamine and 0.38 g of sodium
triacetoxyborohydride. 0.44 g of N-{1l-[bis{(4-chloro-
phenyl)methyllazetidin-3-yl}-N-(pyrid-3-ylmethyl)amine

15 1is thus obtained in the form of a colorless oil.
Example 31

N~{1l-[Bis(4-chlorcophenyl)methyl]azetidin-3-
yl}—N—(l,1—dioxo—lH—1%6—benzo[d]isothiazol—3—yl)amine
182 mg of 1,2-benzisothiazol-3-amine 1,1-

20 dioxide and 326 mg of cesium carbonate are added to
386 mg of 1l-[bis{4-chlorophenyl)methyl]lazetidin-3-yl
methylsulfonate in solution in 10 cm® of dimethyl-
formamide. The reaction medium is then stirred at 100°C
for 9 hours and then concentrated under reduced

25 pressure (2.7 kPa). The residue is washed four times

with 5 cm®

of boiling distilled water, disintegrated by
stirring in 5 cm® of distilled water at room temperature

and then recovered by filtration and purified by flash



25 pressure (2.7 kPa). The residue is washed four tinmes with 5 cm 3 of
boiling distilled water, disintegrated by stirringin5 CM3 of distilled
water at roomtenperature and then recovered by filtration and purified by
flash 78 chromat ography on silica gel [eluent: dichloro- nethane/nmethanol
(98/2 by volunme)]. 53 ng of N-{1-

[ bi's(4-chl or ophenyl ) net hyl ] azeti di n- 3- ylfa N-(I,1-di oxo-

1H- 1 ?-benzo[ d]isot hiazol-3-yl)am ne are obtained in the 5 formof a pasty

duct [[1H 0 1 17 (nt : 2H); 3.61
?L?Ogg t[[J chgmﬁggﬁEr ﬁy(%g sw5§ca 8@? %blgeh@ pe”%h%% % f§0n1 . g% ‘o

6. 40 (Unresoh&@ﬂaﬁ@?&b@hanolH)88VQ06y7v%@uh@ 7 35 f of 8H);1-7. 62 (broad
d, J =7.5 H : IH); 76910(broadtJ—75 7.76 (broad t, J =

7.5 Hz 1H); ($¥i934fkhaadophed vy ) hebhhiz Jaz2HiHin-3- &lBeNZISQUhdab&b~3 am ne
1, 1- di oxi de may be prepared according to the nethod descri bed by St oss, P.
er al., ChemlHBaA'-§d975)d] 198¢12) 703855y bRamilse Exagpblet8Pned in the
N-{1-[Bi s(4-chl orophenyl ) met hyl ] azeti di n- 3-

yl}-N-(3,5- dﬁﬁmmopépheﬁybﬁprrpewptbdtyHon%a$@e©yrumsuﬁ®%nmme,nay be
prepared in the fO|$OWI ng nmanner: 8 cnB of chl orosul fonyl isocyanate

i s added to 5P%83s0 u]tIPdPPIB)f 0307975 EW*B 0f21ie7t3b§ﬂty1 %ﬁ%h%l in 2 cnB of
anhydrous dichl o hane, d after sti rr| ng f m nytes Q.21 g of

{1 [ bi s(4-chPor oBth%‘IZ) ne12 14 a’f%eu Sditni8)yi f- (§ émé'h f1 3890pﬁéﬁ§7‘1 )ami ne in

.25 cn8 of 6.30 to 6.40 (unresolved complex : 1H); from 7.20 to
7.35 (mt : 8H); 7.62 (brocad d, J = 7.5 Hz : 1lH); 7.69
10 (broad t, J = 7.5 Hz : 1H); 7.76 (brocad t, J = 7.5 Hz
1H); 7.93 (broad d, J = 7.5 Hz : 1H)].
1l,2-Benzisothiazol-3-amine 1,1-dioxide may be
prepared according to the method described by Stoss, P.
et al., Chem. Ber. (1975), 108(12), 3855-63.
15 Example 32
N-{1-[Bis(4-chlorophenyl)methyl]lazetidin-3-
yl}-N-(3,5-difluorophenyl)-N’-tert-butyloxycarbonyl-
sulfamide may be prepared in the following manner:
0.048 cm® of chlorosulfonyl isocyanate is added to a
20 solution of 0.095 cm® of tert-butyl alcohoi in 2 cm’ of
anhydrous dichloromethane, and after stirring for 2
minutes 0.21 g of {l-[bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-(3,5-difluorophenyl)amine in 1.25 cm® of
anhydrous dichloromethane and then 0.084 cm® of
25 triethylamine are successively added. After stirring
for 1 hour at a temperature in the region of 20°C, 2 cm®

of a saturated sodium bicarbonate solution are added

with vigorous stirring. The reaction medium is



anhydr ous di chl oronet hane and then 0.084 cn8 of 25 triethylamne are
successively added. After stirring for 1 hour at a tenperature in the
region of 20C, 2 cnB of a saturated sodi um bi carbonate sol ution are added
Wi th vigorous stirring. The reaction nediumis 79 separated after settling,
dried over magnesiumsulfate, filtered,gnd then concentrated to dryness
under reduced pressure (2.7 kPa). The residue obtained is chromatographed
on a Varian cartridge (6 cm 1 4 =led 5 with 3 g of fine silica

(0. 040-0. 063s%ra9@8d'a‘f't@@eget% _dLnBJheBr%Ht 8Ge PanﬁeE%ﬁPE%ﬂ ng%her et hyl

acetate mxture with the aid ramat punp, collecting 2-c

fractions. Fractikeng @nHOtﬁznaegn@eﬁbkaeada@@ d¢9neent nahed E@d@%ﬁ@ess
under reduced pressure 10 (2.7 kPa) at 40C for 2 hours. 61 ng of

N-{1-[ bi s(4- pebkenephenyl’) kethyl Fazetredioud- ybralbined, 5s

di fl uorophenyl )-N -tert-butyl oxycarbonyl sul fam de are thus obtained in the
form of a whiheofeangfaEhRNNRonspederian( 460 tiidgeCDE18M’S fhlbed) 1 1.47 (s
: 9H); 2.77 15 (broad t, U=8 Hz : 2H); 3.52 (mt : 2H); 4.19 (s : 1H
5.06 (nt 5 1M}£hf Pom ef75ing §idacent(0:. 030y 0.Ppgnmm7, 160ngdizi8Bent : 8H.
Exanple 33 (RS)-N-{1-[(4-Chloro henyl)pyrldln 3- 20

yl met hyl ] azefPdi &0 §nyP§uN§€3W5t i Bl BECSPREHT FREERYFtEULf 6R&FPEE may be

obtained in the follomngg manner.: 0.2 of potassium carbonate_and,23 ng
of potass'unplxture with”the aid of a Duramat pump, collecting 2-cm’

fractions. Fractions 6 to 17 are combined and
concentrated to dryness under reduced pressure
10 (2.7 kPa) at 40°C for 2 hours. 61 mg of N-{1l-[bis (4-
chlorophenyl)methyllazetidin-3-y1l}-N-(3,5-
difluorophenyl)-N’-tert-butyleoxycarbonylsulfamide are
thus obtained in the form of a white foam [1H NMR
spectrum (400 MHz, CDCls, 6 in ppm): 1.47 (s : 9H); 2.77
15 (broad t, J = 8 Hz : 2H); 3.52 (mt : 2H); 4.19 (s
1H); 5.06 (mt : 1H); from 6.75 to 6.90 (mt : 3H); from
7.15 to 7.35 (mt : 8H].
Example 33
(RS)-N-{1-[(4-Chlorophenyl)pyridin-3-
20 ylmethyllazetidin-3-yl}-N-(3,5-difluorophenyl)methyl-
sulfonamide may be obtained in the following manner:
0.2 g of potassium carbonate and 23 mg of potassium
iodide are added to a mixture of 0.2 g of 3-[bromo-(4-
chlorophenyl)methyl]pyridine and 0.22 g of N-azetidin-
25 3-yl-N-(3,5-difluorophenyl)methylsulfonamide hydro-

3 of acetonitrile, and then the mixture

chloride in 10 cm
is heated under reflux for 3 hours. After adding 0.2 g

of potassium carbonate, the mixture is heated under



i odide are added to a m xture of 0.2 g of 3-[bront-(4-

chl or ophenyl ) net hyl ] pyridine and 0.22 g of N-azetidin 25

3-yl-N-(3,5-di fluorophenyl) net hyl sul fonam de hydro- chloride in 10 cn8 of
acetonitrile, and then the mxture is heated under reflux for 3 hours.
After adding 0.2 g of potassiumcarbonghe, the mxture is heated under 80
reflux for an additional 15 hours. After cooling to 21C, the insol uble
materials are renoved by filtration_ and then the filtrate is concentrated

to dryness afeﬁﬁQQ Wpdern2,49kPaond 701 800G 8. cRkPE eSS hagguer, are S
obt ai ned, which [acquer 1s purified by chromatography on a’silica

cartridge (refecenegeShhs020n005matErashEagke JenReseChpoNMaL @raRAYNLI M ted,
New Road, Hengoed, M d d anorgan, CF82 8AU, United Kingdom) eluting with

a cycl ohexanghat byknacgtatreltritai xsueencOntbacal/ AbndrSnesB kractions).
The fractions with an R-f=5/57 (cycl ohexane: ethyl acetate 1:1, silica
pl ate, MerckOfefendrce21705P29, 1NBruok KEGaA, c642¥lePar istatidy aGer many) are
conbi ned and concentrated under 2.7 kPa at 40C to give 100 ng of
(RS) - N-{I 5[ (abthibedphehykh 18cquer is purified by chromatography
pyridin-3-yl met hyl Jazetidin-3-yl}-N(3,5-difluoro- ghengl)nethylsulfonanide
nmelting at 120C3[ SHLINGR capésifdm (366ewrRce(8bBY 0230088, 6 in ppm) : 2 . 7
7 (nm 2H); 2.98 &s - 3H); 3.38 %nt . 2H); 4.50 (s :, 1H); 4.70 (nmt : 1H);
74"t orf I phEars 20087 Cab AL A BT 250 5eda Ll 5058 1 o).
Z'glkéd’ J =8 e, 2y 61280085830 B0 gRu8 HE:teditkin848Q,(dd, J =5 and
| eluting with a cyclohexane:ethyl acetate 1:1 mixture
10 (6 cnﬁ/min, 5-cm’® fractions). The fractions with an
Rf=5/57 (cyclohexane:ethyl acetate 1:1, silica plate,
Merck reference 1.05719, Merck KGaA, 64271 Darmstatd,
Germany) are combined and concentrated under 2.7 kPa at
40°C to give 100 mg of (RS)-N-{1l-[(4-chlorophenyl)-
15 pyridin-3-ylmethyl]azetidin-3-yl}-N-(3,5-difluoro-
phenyl)methylsulfonamide melting at 110°C ['H NMR
spectrum (300 MHz, (CD3)2S0 d6, & in ppm): 2.77 (mt
2HY; 2.98 (s : 3H); 3.38 (mt : 2H); 4.50 (s : 1H); 4.70
(mt : 1H); 7.11 (mt : 2H); from 7.20 to 7.40 (mt : Z2H);
20 7.34 (d, J = 8 Hz : 2H); 7.41 (d, J =8 Hz : 2H); 7.72
(broad d, J = 8 Hz : 1H); 8.40 (dd, J = 5 and 1.5 Hz
1H); 8.58 (d, J = 1.5 Hz : 1H)].
The two isomers of (RS)-N-{1~-
[ (4-chlorophenyl)pyridin-3~-ylmethyl]azetidin-3-yl}-
25 N-(3,5-difluorophenyl)methanesulfonamide may be
separated on a CHIRACEL OD chiral stationary phase.
First isomer: 'H NMR spectrum (300 MHz, CDCls,

8 in ppm): 2.82 (s : 3H); 2.87 (mt : 2H); 3.53 (mt



1H);.8.58 (d, J = 1.5 Hz : 1H)]. The two isoners of (RS)-N{1-
[ (4-chl orophenyl ) pyridin-3-yl nmethyl]azetidin-3-yl}- 25

N- ¢ 3, 5-di f1 uor ophenyl ) net hanesul f onam de nmay be separated on a CH RACEL OD
i onary phase. First isorrer 1H NMR spectrum (300 MHz, CDC13, 6

chiral stat

inppm. 2.82 (s : 3H); 2.87 (nt

4,47 (nt
to 7.35 (nt

4H); 7.62 (broad d, J = 8 8.45 (broad d, J =

: .53 (nt . 815 2H); 4.29 (s
1H); 6.80 (nt : 3H); 7. 19 (% J = 8 and 5 Hz : 1FD from?7.20

1H);
5 Hz :

Hz :
s, 89 (oggat o solth Sepeneysor, 4ME s A (39 e, ot

in ppm
4.48. (nt

7.25 to 7.
and 2 Hz :
N- Azeti di n-

obt ai ned in 5thfﬂlinman@ s5gaqpesadi 8 a dAP:cnB hydrogenat or,

1¢ﬂ196(§9 (@T— 8 §H& 57H%9 (?HQadngEEQ .29 té”g igk%ﬂt(dd Jfrom

35 (m 4FD 7.6 dt, J = and
1&&),875@2(h59@9ddd Jg=2gHa; 1Hlu); 8,45 (broad d
3-yl -N-(3, 5- dlfluorophenyl)nethyl sulfonanlde hydrochlorlde IS

1 g of 15 N-(1-benzhydrylazetidin-3-yl)-N(3,5-difluorophenyl)-
met hyl sul $onani de i n aSetotdresohe?: 5'EMMROfsdddt hundr @00 auii£, aci d and 0. 41

cnB8 of acetic acid is

hydr oxi de atCRChydrdoden ppmessar.820f(s30 13&h) ;f @. 84 heitr s. 2H); 3.54

10

15

20

25

(mt : 2H); 4.29 (s : 1H); 4.48 (mt : 1H); 6.80 (mt

3H); 7.19 (broad dd, J = 8 and 5 Hz : 1H); from 7.25 to
7.35 (mt : 4H); 7.62 (dt, J = 8 and 2 Hz : 1H); 8.46
(dd, J =5 and 2 Hz : 1H); 8.59 (broad d, J = 2 Hz

1H) .

N—Azetidin—B—yl—N—(3,5-difiuorophenyl)methyl—
sulfonamide hydrochloride is obtained in the following
manner: in a 500-cm® hydrogenator, a solution of 1 g of
N-(l-benzhydrylazetidin-3-yl)-N-(3, 5-difluorophenyl) -
methylsulfonamide in a mixture of 2.5 cm® of 1M
hydrochloric acid and 0.41 cm® of acetic acid is
hydrogenated in the presence of 0.161 g of palladium
hydroxide at a hydrogen pressure of 30 bar for 4 hours.
The catalyst is removed by filtration on a celite bed
and then the filtrate is concentrated to dryness at
40°C under 2.7 kPa to give 630 mg of N-azetidin-3-yl-N-
(3,5~-difluorophenyl)methylsulfonamide, melting at
216°C.

N-(1-Benzhydrylazetidin-3-yl)-N=-(3,5-
difluorophenyl)methylsulfonamide may be obtained by
carrying out the procedure as in Example 13 (method 2)

in the following manner: 0.86 g of N-(3,5-difluoro-

a sol ution of

hydrogenated in the presence of 0.161 g of palladi um



20 The catalyst is renoved by filtration on a celite bed and then the
filtrate is concentrated to dryness at 40C under 2.7 kPa to give 630 ng of
N-azetidin-3-yl-N (3,5-difluorophenyl)nethyl sul fonam de, nelting at 216C.
25 N-(1-Benzhydryl azetidin-3-yl)-N(3,5- difluorophenyl)nethyl sul fonam de
may be obtained by carrying out the pr@gedure as in Exanmple 13 (method 2)
in‘the follow ng manner: 0.86 g of N-(3,5-difluoro 82

phenyl ) net hyl sul fcnam de, 3.28 g of triphenyi phosphine and then 2 m of

di et hyl aZOdbﬁ@ﬁ99¥Méﬁhgl§ﬁ§féggﬁgde§U§Q§§SbVQkYtEQpﬁeEQHHBEQBhQBeZ g of
1- benzhydryl - azetidin-3-ol in 100 cnB8 of tétrahydrofuran. An"increase 5 in

the tenperatyrg, twehch passesqieeny22&-ba129€hoas1avel hrasatihedf ormati on of
a precipitate imediately followi ng the addition of the diethyl

azodi car boxykateesateethsepvedsoAhtepbn26fh2aty 32CL-bbazpyaeiyprtate is
removed by filtration and the filtrate is concentrated 10 to dryness at 40C
under 2.7 kPazeThdinesdidleins100r ctmiraf ete w4y dr cfiBrad . it hamotedos 20

m nutes at 21C, providing 1.07 g of N-(1-benzhydryl azetidin-3-

yl)- N (3, 5- diifl tbropRBAYERFEERY| FhiFbnRASEES] ArPRe2fO0FMEcoR 9aCwhite

anor phous solid, i5 l-BenzhydryIazetidin-3-o|,na¥ be prepared according to
the procedur Bedéséri bB8 BYTRATRPTZRY A Rrecépijpte jmmpdiafseéycl. Chem,

271 (1994). following the addition of the diethyl azodicarboxylate
are observed. After 20 h at 22°C, the precipitate is
removed by filtration and the filtrate is concentrated

10 to dryness at 40°C under 2.7 kPa. The residue is
triturated with 5 cm’® of methanol for 20 minutes at
21°C, providing 1.07 g of N-{(l-benzhydrylazetidin-3-
yl)-N-(3,5-difluorophenyl)methylsulfonamide in the form
of a white amorphous solid.

15 1-Benzhydrylazetidin~3-0l may be prepared
according to the procedure described by KATRITZKY A.R.
et al., J. Heterocycl. Chem., 271 (1894).

3-[Bromo (4-chlorophenyl)methyl]pyridine is
obtained in the following manner: 3.5 cm’ of a 48%

20 solution of hydrobromic acid in acetic acid and 1 cn® 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, concentrated to dryness at 40°C under

25 2.7 kPa, giving 1.53 g of 3-[bromo{4-chlorophenyl) -
methyl]pyridine (Rf=75/90, 254 nm, Silica Plates,
reference 1.05719, Merck KGaA, 64271 Darmstatd,

Germany) .



3-[ Brono(4-chl orophenyl )nethyl ] pyridine is obtained in the foll ow ng
manner: 3.5 cnB of a 48% 20 sol ution of hydrobrom c acid in acetic acid and
1 enB of acetyl brom de are added to 1.5 g of (4-chlorophenyl)-

pyridi n-3-yl met hanol . The anber-col ored m xture thus obtained is heated
under reflux for 4 hours and then cool to 20C, concentrated to dryness
at "40C under 25 2.7 kPa, giving 1.53 g of 3-[brono(4-chloropheny_)-

met hyl ] pyridine (Rf=75/90, 254 nm Silica Plates, reference 1.05719, Merck

KGA, 64271 Darnstatd,4_Q@mq%gﬁbhe%%l4;%@gbg&agh@qukmg5QQiq33;ylnethanol
is obtained in the follow ng manner: cnB of & nolar solution of

4- chl or ophenyloragmesi Um kremsda lidwieighanneirher cae’agded heiarsol ution of
3 a of 3-pyridine 5 carboxal dehyde in tetrahydrofuran at 5C. After seating
to 20C, the micttutrien ®fald-anad tophreeddimafyore sihmhoucsi dewiithh esthiyiir i ng. 20
cnB of a saturated ammoni um chloride solution are then added, followed by
20 cnB of et kyheracetatealdebhe omax tsurle tiions @faBatge @ faf3t-@y rietitnlei-ng and 10
the organi c phases are extracted with an additional 20 cn8 of ethyl
acet ate. Phe car§anmiad dehyidgctin dred radowriofed andeited "Gve P frrggnésiagringaul f at e
and then concentrated to dryness at 40C under 2.7 kPa. The residue
obtained is ¢hr citatogrrdshdd *5hIsi lisc & [lAtieCoke F5a28- £5™'mlS500ugssi | i ca,
col umn di ameter, S M Sl 00 o B2 2 gyelohexang; ethyl aggtate i xture
from80: 20 t
solution are then added, followed by 20 cm® of ethyl
acetate. The mixture is separated after settling and
10 the organic phases are extracted with an additional
20 cm® of ethyl acetate. The organic extracts are
combined, dried over magnesium sulfate and then
concentrated to dryness at 40°C under 2.7 kPa. The
residue obtained is chromatographed on silica (Amicon,
15 20-45 pm, 500 g silica, column diameter 5 cm), eluting
with a cyclohexane:ethyl acetate mixture from 80:20 to
50:50 under an argon pressure of 0.4 bar. The fractions
containing the compound with an Rf=13/53 (Merck Silica
Plates, reference 1.05719, Merck KGaA, 64271 Darmstatd,
20 Germany) are combined and evaporated to dryness at 40°C
under 2.7 kPa to give 2.53 g of 4-chlorophenyl)pyridin-
3-ylmethanol.
Example 34
N-{1-[Bis(4-fluorophenyl)methyllazetidin-3-
25 yl}-N-(3,5-diflucrophenyl)methylsulfonamide is obtained
in the following manner: 0.36 g of potassium carbonate

and 27 mg of potassium iodide are added to a mixture of

0.2 g of 4,4’ -difluorobenzhydryl chloride and 0.26 g of



50: 50 under an argon pressure of 0.4 bar. The fractions containing the
conpound with an Rf=13/53 (Merck Silica Plates, reference 1.05719, Merck
KGaA, 64271 Darnstatd, 20 Germany) are conbi ned and evaporated to dryness
at 40C wunder 2.7 kPa to give 2.53 g of 4-chlorophenyl)pyridin-
3-yl met hanol . Exanple 34 N-{1-[Bis(4-flyqrophenyl)nethyl]azetidin-3- 25
yl ¥-N- (3, 5-di fl uorophenyl ) net hyl sul fonam de is obtained in the follow ng
manner: 0.36 g of potassium carbonate and 27 ng of potassiumiodide are

added to a ml\?(-tal'kreecﬂ:fln—q’: 19-0f ¢ 34#dl@ﬂdd&@’mﬂyﬂ%ﬁ}dﬁgﬂrdﬂ%@nd 0.26 g
of 84 N-azetidin-3-yl- , 5- d|f| uorophenyl) hydrochl'oride in 10 cnB of

acetonitrile iandd hed roifea@e)&bua@rllseh@aae;dheun@% mekkuxef 95 BchQUES.
After cooling to 21C, the insoluble materials are renoved by filtration

and then 5 thaddd treaftleisd SfoTedurd ed fite dragasis att AQQ undethe 2. 7 kPa.
The residue is triturated with 30 cnB o ethyl acetate and then the solid

i s renoved byrfsdltutaltd grate el  idtg ateendwed dne enitlrtateed dro adrdyngssn at 40C
under 2.7 kPa and 90 ng of a pale yellow solid are obtained, 10 which
solid is puriticed by EHronst AT I BoridEl dRYNSEX acfar‘ltorlcdgmdﬁdﬁt aining 2
g of graft sili ca (reference 1225 6019, Varian Associates, |Inc. 24201

Franpton Avenue,*Har bore Gestd YEAJTT 10 Rt S Uttty 3 t3R acF RERESI ut i on

of net hanollc a ous a ni a. .The fractions 15 h Rf =16/ 82
(cyclohexane.ectq%ﬂ QRS F FhET ]C]adc +S removev‘\ﬂtb Firtration.

The filtrate is concentrated to dryness at 40°C under
2.7 kPa and 90 mg of a pale yellow solid are obtained,

10 which solid is purified by chromatography on BondElut
SCX cartridge containing 2 g of graft silica (reference
1225-6019, Varian Associates, Inc. 24201 Frampton
Avenue, Harbor City, CA90710, USA) eluting with a 2 M
solution of methanolic aqueous ammonia. The fractions

15 with an Rf=16/82 (cyclohexane:ethyl acetate 7:3, silica
plate, reference 1.05719, Merck KGaA, 64271 Darmstatd,
Germany) are combined and concentrated under 2.7 kPa at
40°C to give 243 mg of N-{1l-[bis(4-fluorophenyl)-
methyllazetidin-3-yl}-N-(3,5-difluorophenyl)methyl-

20 sulfonamide melting at 98°C ['H NMR spectrum (300 MHz,
(CD3) 280 d6, & in ppm): 2.74 (broad t, J = 7 Hz : 2H);
3.00 (s : 3H); 3.37 (broad t, J =7 Hz : 2H); 4.43 (s
1H); 4.69 (mt : 1H); from 7.05 to 7.20 (mt : ©H); 7.28
(tt, J = 9 and 2.5 Hz : 1H); 7.40 {(mt : 4H)].

25 Example 35

(RS)-N-{1-[(4-Chlorophenyl)pyridin-4-
ylmethyl]azetidin-3-yl}-N-(3,5-difluorophenyl)methyl-

sulfonamide may be obtained in the following manner: a




pl ate, reference 1.05719, Merck KGaA, 64271 Darnstatd, Germany) are

conbi ned and concentrated under 2.7 kPa at 40C to give 243 ng of

N-{1-[ bi s(4-fl uorophenyl) -

met hyl ] azetidi n-3-yl}-N-(3,5-difluorophenyl)nmethyl 20 sul fonam de nelting
at 98C [-H NMR spectrum (300 MHz, (CD3}52SO d6, 6 in ppm: 2.74 (broad t,
J=7Hz : 2H); 3.00 (s : 3H); 3 37 (broad t, J =7 Hz : 2H); 4.43 (s
1H); 4.69 (nt : 1H); from7.05 to 7.20 (nt : GFD 7.28 (tt, J =9 and 2.5

Hz o 1H): 7. 404c0ke’ o#HhboudS 16%amB! 8£334- qul) (4-chl homyl) -
(RS)-N-{1-[(4- éhlo?oghenyﬁfpyrl |ﬁg 8£3%4-pyridyl) (4-chlorophenyl)

yl net hyl ] azethdbRodeYhhn, (345- digf beonephery k) aethyh~Nsulf gran de may be
obtained in the followi ng manner: a 85 m xture of about 100 ng of
(4-pyridyl) (4ichéoerppkagyl) jre tbflleuarehhanes bh43drpghdbride, 17 mg
N-azetidin-3-yl-N(3,5- difluorophenyl)nethyl sul fonam de hydrochl ori de, 17
ng of potassitupritedisdemandd2de mgdok Ofotrgssitumetasionat eagbionasecns of
acetonitrile is stirred for about 18 hours at a tenperature in the region
of 20C. The igaéticon ohi xEekenisrihenineatedreddeerrapdukx 1orhquhsurs,

suppl enented with 17 ng of potassiumiodide and kept under refl ux for an
addi t i onal Zaﬁoér§emRﬁFéFu6§oPPn§hfor@Slgnt@ﬁpépaFurgh?nrﬁﬁétﬂéﬁlon of 20C,

th t d ilt t h lid d
i T acet oni T FEEHnd 5 RER"WAER (P GBR-CRB TR Sohyl oRtdre. The |

(i1 trates are gICRAbEALed:hh 197 HE°8T YOISLALRAVGRAILOSRY Ger?30 MO of 2

under reflux for an additional 2 hours. After cooling
10 to a temperature in the region of 20°C, the reaction
medium is filtered on sintered glass. The solid is
rinsed with acetonitrile and then with twice 3 cm’® of
ethyl acetate. The filtrates are concentrated to
dryness under reduced pressure. 230 mg of a pale yellow
15 paste are obtained, which paste is purified by
preparative thin-layer chromatography on silica [4
Merck Kieselgel 60F254 preparative plates; 20x20 cm;
thickness 0.5 mm], eluting with a methanol-
dichloromethane (5-95 by volume) mixture. After elution
20 of the zone corresponding to the desired product,
filtration on sintered glass and then evaporation of
the solvents under reduced pressure at a temperature in
the region of 40°C, 12 mg of (RS)~N-{1-[(4-
chlorophenyl)pyridin-4-ylmethyllazetidin-3-yl}-N- (3,5~
25 difluorophenyl)methylsulfonamide are obtained ['H NMR
spectrum (300 MHz, CDCls, & in ppm): 2.82 (s : 3H); 2.96
(unresolved complex : 2H); from 3.50 to 3.80 (mt : 2H);

4.33 (unresolved complex : 1H); 4.54 {(mt : 1H); 6.82



15 paste are obtained, which paste is purified by preparative thin-I|ayer
chromat ography on silica [4 Merck Kiesel gel 60F254 preparative pl ates;
20x20 cm thickness 0.5 nmm, eluting with a nmethanol - dichl oronet hane
(5-95 by volunme) mxture. After elution 20 of the zone corresponding to the
desired product, filtration on sintereg _glass and then evaporation of the
sol'vents under reduced pressure at a tenperature in the region of 40C 12
ng of (RS)-N-{1-[(4- chlorophenyl)pyridin-4-ylnethyl]azetidin-3-yl)-N (3,5

Ve, COC1ar BN bBR) 5288 (a20 B Tof5g ?LR?%EE?U@% (BF8R 4519 from

3.50 to 3.805(nt SZﬁQ 4 8? (unresol ved conplex : 1H); 4.54 (nmt : 1H);
6.82 86 (nt : 3 from 7° 5 fo 7.45 (m : GFD' 8.53 (broad d, J =5.5 Hz

. 2H)]. The two 'SOWBfﬁh@ft&Bsithéi-s of. (RS) {iL
[ (4-chl or ophenyl) pyridi n-4-yl met hyl | azeti di n- 3 yl 5

N- (3, 5-di fl upropbienytoprehanesyt{@0A0L dg1 HBYHDE) s8PRE 81 £9300; 8 CHI RACEL QU
chiral statlggary phaslgE F?r§§y|soner g NNRpspectrun1 3009N€E CDC13i S

in ppm: 2. 88- (3, 5-GHElulr8@néhyDRdethadesul ebnkia@Hhay3p6l (Nt @ 1H);
3.60 (nt : 1H); 4.24 (s : 1H); 10 4.50 (nt : 1H); 6.82 (nt : 3H); from?7.20

to 7.35 (nmt s&phrat8d56n (HrOATRACEL GJ5chithl: sl ionabgcpndsésonmer: 1H NMWR
spectrum (300 MHz, CDCl13, S in ppn) 2.83 (s : 3H 2.88 (t, J =7.5 H

First isomer: H NMR spectrum (300 MHz, CDCls,
O in ppm): 2.83 (s : 3H); 2.87 (broad t, J = 7.5 Hz
2H); 3.51 (mt : 1H); 3.60 (mt : 1H); 4.24 (s : 1H);

10 4.50 (mt : 1H); 6.82 (mt : 3H); from 7.20 to 7.35 (mt :
6H); 8.50 (broad d, J = 5.5 Hz : 2H).

Second isomer: H NMR spectrum (300 MHz,
CDCl3, & in ppm): 2.83 (s : 3H); 2.88 (t, J = 7.5 Hz
2H); 3.51 (mt : 1H); 3.61 (mt : 1H); 4.25 (s : 1H);

15 4.51 (mt : 1H); 6.81 (mt : 3H); from 7.20 to 7.35 (mt :
6H); 8.50 (broad d, J = 5.5 Hz : 2H).

(4-Pyridyl) (4-chlorophenyl)chloromethane may
be prepared in the following manner: 0.0598 cm® of
thionyl choride is added to a suspension of 100 mg of

20 (4-pyridyl) (4-chlorophenyl)methanol in 2 cm® of toluene,
cooled to a temperature in the region of 0°C. After 2
hours at a temperature in the region of 0°C and 1 hour
at a temperature in the region of 20°C, the reaction
medium is concentrated under reduced pressure. About

25 100 mg of (4-pyridyl) (4-chlorophenyl)chloromethane are
obtained in the form of a white solid.

(4-Pyridyl) (4-chlorophenyl)methanol may be

prepared in the following manner: 348 mg of sodium



2H);.3.51 (nt : 1H); 3.61 (m : 1H); 4.25 (s : 1H); 15 4.51 (nm : 1H); 6.81
(nmt : 3H); from7.20 to 7.35 (nm 6H); 8.50 (broad d, J = 5.5 Hz : 2H)
(4«Pyridyl) (4-chl orophenyl)chl oronet hane may be prepared in the follow ng
manner: 0.0598 cnB of thionyl choride is added to a suspension of 100 ng
of 20 (4-pyridy|)(4-ch|orophenyl)nethaggl in 2 cnB of toluene, cooled to a
tenperature in the region of 0C. After hours at a tenperature in the
region of OC and 1 hour at a tenperature in the region of 20C, the
reaction nmediumnbsreageentcated uadey,rgdugedopressunee ABowh 25 100 ng of
(4-pyridyl) (4-chl orophenyl)chl oronmet hane are obtained in the formof a
white solid. reg4oRybirdylyc4- ebl ar ephenybhmethangl oray -he-prepared in the
foll owi ng manner: 348 ng of sodium 87 tetraborohydride are added, at a

t enper at ure banthel)peggidinef iR0CEOt emd sbl et hamoDf 2f ge of s¥i £ 464l or o-
benzoy-)pyridine in 160 cnB of ethanol. After stirring for 2 hours at a

t enper at ure iEnrt Behpegisoatok 200peFa®0rryiof thediramivet pdbéOSkhydri de are
added. After about 1.5 hours at the sane tenperature, the reaction nmedi um
i s dilute@d wPhmgooicagdétmditekiraboretidnédandreoeddes. &ftwat ebouThe pH of
t he aqueous ghase is adjusted to a value of about 5 by addition of about
13 cnB of a 1-R POUaGuESuSPRydEBENIFEFPETraéiPdesolliti 6RACAL PRI MGEEHRAt at i on

t he agueous phase,i xt ract with 3_tipes 100 c of dic r onet hane.
The organic Bﬁa§é§u§F géﬁﬁigga,cﬁri%ﬁ SIERLSPNSIRRE 2k D8 SR

of water. The pH of the aqueous phase is adjusted to a

value of about 5 by addition of about 13 cm®

of a 1N

10 aqueous hydrochloric acid solution. After decantation,
the aqueous phase is extracted with 3 times 100 cm® of
dichloromethane. The organic phases are combined, dried
over magnesium sulfate, filtered and concentrated under
reduced pressure. 2 g of (4-pyridyl) (4-chlorophenyl) -

15 methancl are thus obtained in the form of a white

powder.



over- magnesi um sul fate, filtered and concentrated under reduced pressure.
2 g of (4-pyridyl)(4-chlorophenyl) 15 nethanol are thus obtained in the
formof a white powder. 88 Exanple 36 24.4 ng of a 75% di spersion of
sodium hydride in mneral oil are added, at roomtenperature under an
argon at nosphere, to a solution of 330 g@ of {I-[bis(4- 5

chl'or ophenyl ) net hyl J azeti din-3-yl}(3,5-difluoro benzyl)amne in 25 cnB of
tetrahydrofuran. The m xture is stirred at roomtenperature for 1 hour
before addi ngxabpaleetss 59 B of nethyl chloroformate, and then the
stirring is nmaintained for 18 hours under the sane 10 conditions. The

reaction mixture is suppl.enenf ed W tivs Qi3 ¥R 10h dstdddied Wﬁkﬁf d the
| due O

tetrahydrofuran is expelled in a rotary evaporator. The res tai ned

is extractediw trindirelll eridnmetfanreiddd)e aar garint HRARSS: alts r dirREd YO\L8Y
magnesi um sul fate, filtered and concentrated 15 to dryness under reduced
pressure (2. 2rkPa) atTiespheesi,due ebtsailngd dns ofurdisii ed by fllaghis (4-
chronatograph silica gel [eluent: dichloronethane/ nethanol (97.5/2.5
by vol une) . %2@Iﬁﬁ*@ﬁﬂﬂéﬂﬁimyﬂﬂﬁF@t§@4ncﬁkdﬂddﬁe@ywﬁfluoro—

met hyl ] azeti di n-3-y (3, 5-di fluorobenzyl)carbamate are 20 obtained in the
formof a coP@PF@ééqﬁHnﬁ in @@R6§pee€rGﬁirebwérwﬁuracDCIBe BikAuppm) : 2.97
(mt : 2H) ; 3.39 . 4.24 (broad s : 1H); 4.45
(unr esol ved &Enﬁﬁgfredlﬁf ?@9?7%@?per§ﬁyrefﬁ8ﬁl 6. §5uTobefore adding

thereto 59 mm®

of methyl chloroformate, and then the
stirring is maintained for 18 hours under the same

10 conditions. The reaction mixture is supplemented with
0.3 cm’ of distilled water and the tetrahydrofuran is
expelled in a rotary evaporator. The residue obtained
is extracted with dichloromethane, the organic phase is
dried over magnesium sulfate, filtered and concentrated

15 to dryness under reduced pressure (2.7 kPa). The
residue obtained is purified by flash chromatography on
silica gel [eluent: dichloromethane/methanol (97.5/2.5
by volume)]. 328 mg of methyl {l-[bis(4-chlorophenyl)-
methyllazetidin-3-yl}-(3,5-difluorocbenzyl)carbamate are

20 obtained in the form of a colorless oil ['H NMR spectrum
(300 MHz, CDCls, & in ppm): 2.97 (mt : 2H); 3.39 (mt
2H); 3.71 (s : 3H); 4.24 (broad s : 1H); 4.45
(unresolved complex : 1H); 4.57 (s : 2H); from 6.65 to
6.80 (mt : 3H); from 7.15 to 7.30 (mt : 8H)].

25 Example 37

(RS)-N-{1l-[(4-chlorophenyl)pyrimidin-

5-ylmethyl]azetidin-3-yl}~N-(3,5-difluocrophenyl) -

methylsulfonamide may be obtained by carrying out the



6.80.(m : 3H); from7.15 to 7.30 (nt : 8H)]. 25 Exanple 37
(RS)-N-{1-[ (4-chl orophenyl ) pyri m di n-

5-yl met hyl Jazetidin-3-yl}-N(3,5-difluorophenyl)- nethyl sul fonam de may be
obtai ned by carrying out the 89 procedure as in Exanple 33, starting with
0.16 g of (RS)-S-[bronD-(4-chIorophenyéénethyl]pyrinidine hydr obr om de,
0.131 g of Nazetidin-3-yl N (3, 5-diflUuorophenyl)nethanesul fonam de
hydrochloride 5 in 5 cnB of acetonitrile, 303 ng of potassium carbonate

5.2 oPoor oo A R B R R RGN i o 13 s
-di h |n e formof a

Vel Low foam PAFF N REaRe a1 8R8AhER S BablT1 eORLALAS 233 (s o

, 2.91 (nmt @yﬁrogréﬂlégt O gkﬁ g4o§1N£§zet%€% -4 §88 (s f 1FD | Tr0n16.75

to 6.90 (nt The

medi cament s ﬁc¢9rQLagflﬁokbﬁhéﬁyﬁvhéeﬂané§u§98ﬁhﬁadefh§8r58ﬁ§5rg88 conpound
of formula (1) or an isoner or a salt of such a conmpound, 1 n the pure

state or5inihhe &ef redface taposi e OrBON i ch pdtdSs o Nesbnyid h any
ot her pharmaceutically conpatible product which nay be inert or

physi ol ogi cadhg attmgeof Thet28siredi tadedes aécmgdofg (Re) tRe({iAventi on may
be used orally, parenterally, rectally or topically. As solid conpositions
for oral [ (4-chlorophenyl)pyrimidin-5-ylmethyl]azetidin-3-yl}-
-(3,5-difluorophenyl)methylsulfonamide are thus
obtained in the form of a yellow foam ['H NMR spectrum
10 (400 MHz, CDCl3, 8 in ppm): 2.83 (s : 3H); 2.91 (mt

2H); 3.57 (mt : 2H); 4.31 (s : 1H); 4.50 (mt : 1H);

from 6.75 to 6.90 (mt : 3H); 7.29 (s : 4H); 8.71 (s

2H); 9.08 (s : 1H)].

The medicaments according to the invention

15 consist of at least one compound of formula (I) or an
isomer or a salt of such a compound, in the pure state
or in the form of a composition in which it is combined
with any other pharmaceutically compatible product
which may be inert or physiologically active. The

20 medicaments according to the invention may be used
orally, parenterally, rectally or topically.

As solid compositions for oral
administration, tablets, pills, powders (gelatine
capsules, sachets) or granules may be used. In these

25 compositions, the active ingredient according to the
invention is mixed with one or more inert diluents,

such as starch, cellulose, sucrose, lactose or silica,

under an argon stream. These compositions may also



admnistration, tablets, pills, powders (gelatine capsules, sachets) or
granul es may be used. In these 25 conpositions, the active ingredient
aceording to the invention is mxed with one or nore inert diluents, such
as starch, cellul ose, sucrose, lactose or silica, wunder an argon stream
These conpositions nmay also 90 conpriseggubstances other than diluents, for
exanple one or nore lubricants such as nagnesium stearate or talc, a
coloring, a coating (sugar-coated tabled or a glaze. 5 As liquid

conposi ti ons g ?xqrs%l s AR Rl A, tm%r &iMRele used Rhamaceutically
accept abl e sol ufions, suspensions, enulsions, syrups and elixirs

contai ni ng i Rewkt odi meert S PG a3 wateih, asem@ml@ls,lugi weeelateveget able oil's
or paraffin oil. 10 These conpositions may conprise substances ot her than
di l uents, foraéxanel eolettinrg, asweettamigng,sudhirckenritrg, tafdlawor ioig aor
stabilizing products. Sterile conpositions for parenteral admnistration
may be prefegébhﬁ-solutions whi ch are 15 aqueous or nonaqueous,

suspen5|ons or emulsions. As solvent or vehicle, there may be used water,

propyl ene> glycol, pol yét Ryl%e GloyEsis i tiegst disire ogidlls, in  particul ar

olive oil |njectable organlc esters, for exanple ethyl ol eate or other
sui tabl e orgéﬁFEHQG CEEERYr s EIPRES 8330 IS0 $1SECo RS 2R CAIUE ¢ Cednitvai n
adj uvants, In par%%%ﬂ% scWe%TJ% 'é%?ﬁgﬂé?J“% emulsions, syrups

and elixirs containing inert diluents such as water,
ethanol, glycerol, vegetable oils or paraffin oil.

10 These compositions may comprise substances other than
diluents, for example wetting, sweetening, thickening,
flavoring or stabilizing products.

Sterile compositions for parenteral
administration may be preferably solutions which are

15 aqueous or nonagqueous, suspensions or emulsions. As
solvent or vehicle, there may be used water, propylene
glycol, polyethylene glycol, vegetable oils, in
particular olive o0il, injectable organic esters, for
example ethyl oleate or other suitable organic

20 solvents. These compositions may also contéin
adjuvants, 1in particular wetting, isotonizing,
emulsifying, dispersing and stabilizing agents.
Sterilization may be carried out in several ways, for
example by asepticizing filtration, by incorporating

25 sterilizing agents intc the composition, by irradiation
or by heating. They may also be prepared in the form of

sterile solid compositions which may be dissolved at




emul sifying, dispersing and stabilizing agents. Sterilization may be
carried out in several ways, for exanple by asepticizing filtration, by

i neorporating 25 sterilizing agents into the conposition, by irradiation
or by heating. They may al so be prepared in the formof sterile solid
conposi tions which nmay be dissolved at 91 the tine of use in sterile water
or "any other injectable sterile nmedium Conpositions for rectal

adm nistration are suppositories or rectal capsules which contain, in 5

addition to the aghiverpleduah, sexGipkenkhecsUch asy ee¢ea butter, _
sem synthetic glycerides or polyethylene glycols. npositions for topical

adm ni strati anjeayable, sfkeriexameldeuncreans, |otions, collyria, collutoria,
10 nasal drops or aerosols. In human therapy, the compounds according to
the invention are part Compasliyiosef florf aecthé tdedahnent-atawnd/ arepr eventi on
of psychoses including schizophrenia, anxiety disorders, depression,
epi | epsy, 15suppredégenesarirorectadelseblsad eandhdphnocatebel | an di sorders,
cogni tive disorders, cranial trauma, panic attacks, peripheral

neur opat hi%es 29§l &d€amks, thicgr&itade PPRAKiCHsoR*s18iLs845e SUARZRGI mer' s

di sease, Huntin%to%'% chorea, Ra Saud's ndronme, trenor, obsessive 20
conpul si ve diF€6PGePUtEERI| & SHRRYRTRE F 1 en P E A 865 d8F s POLYEhP¢ L eEes

syndr one, tagQQ%%lgyskinesia, bi pol ar

Compositions for topical administration may
be, for example, creams, lotions, collyria, collutoria,

10 nasal drops or aerosols.

In human therapy, the compounds according to
the invention are particularly useful for the treatment
and/or prevention of psychoses including schizophrenia,
anxiety disorders, depression, epilepsy,

15 neurodegeneration, cerebellar and spinocerebellar
disorders, cognitive disorders, cranial trauma, panic
attacks, peripheral neuropathies, glaucomas, migraine,
Parkinson's disease, Alzheimer's disease, Huntington's
chorea, Raynaud's syndrome, tremor, obsessive-

20 compulsive disorder, senile dementia, thymic disorders,
Tourette's syndrome, tardive dyskinesia, bipolar
disorders, cancers, movement disorders induced by
medicaments, dystonia, endotoxemic shocks, hemorrhagic
shocks, hypotension, insomnia, immunological diseases,

25 multiple sclerosis, vomiting, asthma, appetite
disorders (bulimia, anorexia), obesity, memory
disorders, intestinal transit disorders, in weaning

from chronic treatments and alcohol or drug abuse




di sorders, cancers, novenent disorders induced by nedicanments, dystonia,
endot oxem ¢ shocks, henorrhagi ¢ shocks, hypotension, insomia,

i mrunol ogi cal di seases, 25 nultiple sclerosis, vomting, asthnma, appetite
di sorders (bulima, anorexia), obesity, menory disorders, intestina
transit disorders, in weaning fromchrgpic treatments and al cohol or drug
abuse 92 (opioids, barbiturates, cannabis, cocai ne, anphetam ne,
phencycl i de, halluci nogens, benzodi azepi nes For exanple), as anal gesics or
potentiators (@hilhes,anal gesiG aelki Vi itshe .GQtd C rcotic 5
drugs. The dés%g depend on the desiréﬁygg%g%t,CF%SQQEGrS??%ﬁQ%QH?ﬁB

treat ment angheheyrautie,ohaladminicsfenat,i rnusedaztheyear &cgeneral |y between
5 nmg and 1000 ng per day orally for an adult with unit doses 10 ranging
from1l ng toe2Bfpig)of aacined geshstsanee poltrngenewals, ofthehdoct or wi | |
determ ne the appropriate dosage dependi ng on the age, weight and any

ot her fact or #ngpgeisfiicc alcd itvhig ys i éde e rigetticeandd nofihe rfolthiawi ng exanpl es
illustrate the 15 conpositions according to the invention: EXAMPLE A

Gel atin caps@f&gscontai ning a dose of 50 ny of active product and having

the foll ow ng conpositi%n 20 are prepared according to the usual
techni que: - Compound Off GPFGSadEPENd, on the desiregpeggect, the

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
10 ranging from 1 mg to 250 mg of active substance.

In general, the doctor will determine the
appropriate dosage depending on the age, weight and any
other factors specific to the subject to be treated.

The following examples illustrate the

15 compositions according to the invention:

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

20 are prepared acceording to the usual technique:

- Compound of formula (I) ....eveveven.. 50 mg
- Cellulose tiiiiiii it e e e 18 mg
I 7= ¥ ol < 1 = 55 mg
- Colloidal 811iCa vt vi it ennnnnn 1 mg
25 - Sodium carboxymethylstarch ........... 10 mg
S = 10 mg



- Cellulose ... .. . 18 ng - Lactose
.............................. 55 ng - Colloidal silica

e 1 ng 25 - Sodium carboxynet hyl starch ........... 10
mg - Talc ... 10 g - Magnesium stearate
................... 1 my 93 EXAMPLE B Tahl ets containing a dose of 50 ng of
active product and having the follow ng conposition are prepared
according to the usual technique: 5 - Compound of formula (I) .............
50 My - LaCHE@S@IPLE B -« v v vrr e e 104 mg - Cellul ose
e T T 40 ng - Polyvidone ......... .. .. .. ... .. .. . ...
1-0 ng - Sodium carboxysaBtiBykstan€hining. a. dose28fNMY01lg-ofFak6tive
................................ 10 ng - Magnesium stearate

............. product? amyl haviold aitdalfdillowdag .composition are ... 2 ng -

M xture of hydroxynet hyl cel lul ose, glycerin, titanium oxide (72-3.5-24.5)
gs 1 fini shegredanedl & cwatdica dldl aethec orsvai Initeg2dsiuesg EXAMPLE C An

i njectable solution containing 10 ng of active product and having the

f ol | owi ng onposi t1 éPrePurEd Qi dpared:a -(I0onpeound- of - fornmul a (10 mg

.............. 10 - Benzoic acid ......................... 80 ngy
= Lactose . it i i e st 104 mg

- Cellulose (ot i it i it e, 40 mg

= Polyvidone ...ttt e e e e 10 mg

- Sodium carboxymethylstarch .......... 22 mg

10 T A= T 10 mg

- Magnesium stearate ......... 000, 2 mg

- Colloidal silica ...evvvnnn.. R 2 mg

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

15 coated tablet containing 245 mg

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

20 prepared:

- Compound of formula (I) .......ovvoun. 10 mg
- Benzolic acid « vttt i e e 80 mg
- Benzyl alcohol ... .o, 0.06 ml
~ Sodium benzoate ... ittt it 80 mg
25 - Ethanol, 95% .. ..ttt 0.4 ml
- Sodium hydroxide .......iiiiiiinn. 24 mg
- Propylene glycol ...t 1.6 ml



- Benzyl alcohol .......... .. ... .. ... ... 0.06 mM - Sodi um benzoate
...................... 80 ng 25 - Ethanol, 95%.............. ... ... .....
0.4 mM - Sodiumhydroxide ..................... 24 ny - Propyl ene gl ycol
e e e 1.6 m - VAter ...... .. gs 4
m WO 01/ 646 PCT/ FRO1/ 00602 ,1,. Phar maceut i inti-gn

cont ai ni ng agwlb }gg\ﬁ%\ﬁﬁgredi ent at Ieasg'g4 one conpound%g#/%%@nZ?gfsogz (1) 5
in which RL represents a radical -N(R4)R5, -N (R4) -COR5, -N (R4) -S02R6,
R2 and R3, which are identical or different, represent 10 either an
aromati ¢ chosen from phenyl, naphthyl and indenyl, these aromatics being
unsubstituted or substituted with on lﬂﬁNgDre hal ogen atons or al kyl,

al koxy, fornyl, hydroxyl, trifluoronmethyl, trifluoro- nethoxy, -CO alk,
cyano, -COOH, COQal k, -CONR-Re, 15 -CO NH NROR1G al kyl sul fanyl ,

al kyl sul finyl, alkyl- sulfonyl, alkylsulfanylal kyl, alkylsulfinylalkyl,

al kyl'sul fonylal kyl, hydroxyalieme @l deINREIRR AN G Sonifing as

het eroaromati ¢ chosen from benzofuryl, benzothiazolyl, benzothienyl,
benzoxazol yl ,acdir@reimyredient at least one compound of formula:
R

2

N

in which

R, represents a radical -N({(Rs)Rs, -N(R4)-CO-Rs,

-N (Ry) =SOzRs,

R; and Rz, which are identical or different, represent

10 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-
methoxy, -CO-alk, cyano, -COQOH, COOalk, -CONR7Rg,

15 -CO-NH-NRgRjp, alkylsulfanyl, alkylsulfinyl, alkyl-
sulfonyl, alkylsulfanylalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, hydroxyalkyl or -alk-NR;Rg radicals;
or a heteroaromatic chosen from benzofuryl,
benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl,

20 2,3-dihydrobenzofuryl, 2,3-dihydrobenzothienyl, furyl,
imidazolyl, isochromanyl, isoquinolyl, pyrrolyl,

pyridyl, pyrimidyl, quinolyl, 1,2,3,4-tetrahydroiso- Dt



20 2, 3-di hydrobenzofuryl, 2,3-dihydrobenzothienyl, furyl, imdazolyl,

i sochromanyl, isoquinolyl, pyrrolyl, pyridyl, pyrimdyl, quinolyl,
1,2,3,4-tetrahydroi so 95 quinolyl, thiazolyl and thienyl rings, it being
possi ble for these heteroaromatics to be unsubstituted or substituted with
a hal ogen atom or an al kyl, al koxy, hyggoxyl, trifluoronethyl,
trifluoronethoxy, cyano, 5 -COOH, COQal kK7 - CO NH NROR10, - CONR- FRB

-al k- NRORI o, al kyl sul fanyl, al kyl sul fanyl, al kyl sul fonyl, al kyl -

sul fanyl al kyl, al kyl sul finyl al kyl, al kyl sul fonyl al kyl or hydroxyal kyl
radical, R4 represents a radical -C(Rl1l) (R12) -Het, -Het, 10 -(CR1l)
(R12) -Ar, Ar,.cycloalkyl or_norborny|], R5 represents a hydrogen atomor a
hydroxyalkyI?Ul9§f¥£CI£ﬁFﬁ?ol¥?k§EﬁN PSPy;aFEnmR7R8F BPkBLy, Ar, Het,

- CH2Ar, -CH2 | kyl di ca tional ly.substifuted ith one or nore
hal ogen atonésgiggﬁ% féﬁréggﬁ?shgg§§8?5§93¥k§ﬁ,%Qa E-Effﬁ%%?lPHFEgCCNR7R8r
-al k- NR7R8, gl koXy s+ A+ to . p r _al kyl adi cal ,optionally
substituted m#tﬁ 1Sor %%%E ﬁéF%g%ﬁﬁaé g%%rgkﬁaaﬁg Eé,a%%ych 3#50?Héntica

or different en n r adi | or
alternativel?yéggﬁg%a %éﬁf%§§f§%€£?g§h1gﬁ?ﬁlgﬁéaﬁ??ﬁéggh g?%ﬁ?fo whi ch

they are sttached, ac8oalR, 10cOENRERRER,§AL LEBHRRSTONG K RRREYCI i C
het er ocycl e, optionally containing anot her  het er oat om chosen from oxygen,
sul fur and nalxpyenl faflyl, alkylsulfinyl, alkylsulfonyl, alkyl-
sulfanylalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl
or hydroxyalkyl radical,
Ry represents a radical -C(Rj;) (Ri2)-Het, -Het,

10 -(CRi1) (Ry2) -Ar, Ar, cycloalkyl or norbornyl,

Rs represents a hydrogen atom or a hydroxyalkyl,
-alk-COOalk, -alk-CONR;Rg, -alk-NRsRg, alkoxy, Ar, Het,
-CHz;Ar, -CH;Het or alkyl radical optionally substituted
with one or more halogen atoms,

15 Rg¢ represents a hydroxyalkyl, -alk-COOalk, -alk-CONR-Rg,
-alk-NRsRg, alkoxy, Ar, Het, -CH.,Ar, -CHyHet or alkyl
radical optionally substituted with 1 or more halogen
atoms,

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

20 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 l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
heteroatom chosen from oxygen, sulfur and nitrogen and

25 being optionally substituted with one or more alkyl

radicals,



25 being optionally substituted with one or nore alkyl radicals, 96 RO and
R10, which are identical or different, represent a hydrogen atom or an

al kyl, -COQal k, cycloal kyl, alkylcycloal kyl, -alk-0Oalk or hydroxyal kyl
radical or alternatively RO and Rlc.. together formw th the nitrogen 5
atomto which they are attached a 3- togfO-nmenbered saturated or

unsat urated nono- or bicyclic heterocyc?e, optionally contai ni ng anot her
het er oat om chosen from oxygen, sulfur and nitrogen and being optionally
substituted with one or nore al kyl, -CQal k, -CQOGal k, 10 -CO NHal k

- CS- NHal k, oxo, hydroxyal kyl, -alk-Oalk or -CO NH2 radicals, R11

R g i

-al k- NR7R8, af Koxyal or al ky rcal

optionally substi t.h_Qn nor. e 12 represents a
hSdrogen gto%1§&aggﬁgﬂrgﬁégrb%l?H-g EQIOOOSPE?h?gIEyg%ggghgﬁ’-alkPNR.7RB

al koxyal kyl Qikghgyhloaaﬂyqal-aka@nahkyo§uﬁz§k5§pg@k2@tDaemeaQFOQDre
hal ogen atons, 20 or alternatively R11 and R12 together formwth the

carbon atom totebhebitbey areardtmehedgatBert 601)- wirenbenednsatkygahed nono-
or bicyclic ring, optionally containing another heteroatom chosen from
oxygen, Sul &upmahd whirbgéhegndrbeengaoptdonaBlytsubstmerbededs Wi th one
or nore al kyl radicals,
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, -COalk, -CO0OOalk,
10 -CO-NHalk, =-CS-NHalk, oxo, hydroxyalkyl, -alk-0-alk or
-CO-NH, radicals,
Ri1 represents a hydrogen atom or a hydroxyalkyl, -alk-
CO0alk, -alk-CONRsRg, =-alk-NR4Rg, alkoxyalkyl, Ar, Het,
-CH,Ar, -CHyHet or alkyl radical optionally substituted
15 with one or more halogen atoms,
Ri»> represents a hydrogen atom or a hydroxyalkyl, -alk-
C0O0alk, -alk-CONRsRg, -alk-NRsRg, alkoxyalkyl or alkyl
radical optionally substituted with one or more halogen
atoms,
20 or alternatively Ri; and Rj; together form with the
carbon atom to which they are attached a 3- to 10-
membered saturated mono- or bicyclic ring, optionally
containing another hetercatom chosen from oxygen,

sulfur and nitrogen and being optionally substituted

25 with one or more alkyl radicals,



97 Ar represents a phenyl, naphthyl or indenyl radical, these different
radi cal s being optionally substituted wth one or nore hal ogen atons or

al kyl, al koxy, -CO alk, cyano, -COCH, -COQal k, -CONRL3R=4, 5

- CO- NH- NR15R16, al kyl sul fanyl, al kyl sul finyl, alkyl- sulfonyl,

-al k- NR15R16, -NRL5R16, alkylthioal kyl, ghornyl, CF3r OCF3, Het,

-0-al k- NHcycl oal kyl , SO2NH2, hydroxyl, hydroxyal kyl, -NHCGal k, NHCOCal k
radicals or on 2 adjacent carbon atonms with di oxynet hyl ene, 10 Het
represents a 3- to 10-nenbered unsaturated or saturated nono- or bicyclic
het erocycl e containing one or nore heteroatons chosen from oxygen, sulfur

and nit rOge%rogfei?%%lelnytbss%b%ﬂe%%%drn\gfgmr{ﬁ%re F MR ylhaf:la%glec}r_]?ela;t oms or

al kyl , al koxy, oxycar bonyl, o o] oxyl radical’s,

ni trogen- cont-aJiNG Hetaay (88 el e 10t inaldnk 1in, theid: ;Ned di zed
form R13 and R14, which are identical or different, ‘represent a hydrogen
atom aor an akkyh oad el nralHarRatid welonsRb3 aquq,llgl%ltkqg@t,her formwth

the nitrogen atomto which 20 they are attached a 3- to | O-nenbered
sat urat ed noRGO-al ki eyana hetcagcydo®a lopt i-amalr, yR.Gent ai ni ng anot her
het er oat om chosen from oxygen, sulfur and nitrogen and being optionally
substitut ed wiCOhNoimélRasRnwr elalykghlfpagiicabsky25uRibnghd Rl6yIwhi ch are
identical or different, represent a hydrogen atomor an al kyl radical or
aIternativeI?URﬁPDQQr -alk-NRisR16, -NRisRis, alkylthiocalkyl, formyl,
CF;, OCF;, Het, -O-alk-NH-cycloalkyl, SO,;NH;, hydroxyl,
hydroxyalkyl, -NHCOalk, NHCOOalk radicals or on 2
adjacent carbon atoms with dioxymethylene,
10 Het represents a 3- to l0-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, alkoxycarbonyl, oxo or
15 hydroxyl radicals, the nitrogen-containing heterocycles
being optionally in their N-oxidized form,
Ri3 and Rig, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ri3
and Rj4 together form with the nitrogen atom to which
20 they are attached a 3- to l0-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,

25 Ris and Rie, which are identical or different, represent

a hydrogen atom or an alkyl radical or alternatively Ris



and R16 together formw th the nitrogen atomto which they are attached a
3- to 10-nenbered saturated nono- or bicyclic heterocycle, optionally
cont ai ni ng anot her heteroat om chosen from oxygen, sulfur and nitrogen and
5 being optionally substituted with one or nore alkyl radicals, alk
represents an al kyl or al kylene radical ggthe al kyl and al kyl ene radicals
and portions and the al koxy radicals ang portions are in the formof a 10
straight or branched chain and contain 1 to 6 carbon atons and the
cycloal kyl radicals contain 3 to 10 carbon atons, the optical isonmers of
t hese conpounds and their salts wth a pharmaceutically acceptable

i norgani c or aglrd.gﬂé ictnoq’l%r%% gfo(ﬁ ‘ﬁeht?r{ rr@,g:equtcracggfecnorg%o%% ttié)nwﬁi.c(%)rdi ng to

claim1l, for whic i s chosen Trom Dbenzi m dazol e,

beﬂzoxazple1t@%@Z%EQi%%Qb%hedb%ﬂéatQboﬁ@e%%mb%k%ﬁoEEQ%Ta%@EQRQEEQ’
qui nazol i ne, 20 qui noxal i ne, quinoline, pyrazole, pyrrole, pyridine,

i m dazol e, i B@OkE cyic3Q@UINR@lIRRy Y, T BpdiiR@a 1tk 320l8in ikl adi-azele,
pi peri di ne, piperazine, triazole, furan, tetrahydroisoquinoline,
t et r ahydr oquihealkirioa,: cithes$® s chetferac yelyge nheisng fapt iaerahliy rsulst iathut ed with
one or 25 nore hal ogen atons or al kyl, al koxy, al koxycarbonyl, oxo,
hydr oxyl , S0CE3io0g GF3icadildal subggildutkldamittewhiecalr oomrposiltiydn accor di ng
to 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

-10 straight or branched chain and contain 1 to 6 carbon
atoms and the cycloalkyl radicals contain 3 to 10
carbon atoms,
the optical isomers of these compounds and their salts
with a pharmaceutically acceptable inorganic or organic

15 acid.

2. Pharmaceutical composition according to
claim 1, for which in formula (I) Het is chosen from
benzimidazole, benzoxazole, benzothiazole,
benzothiophene, cinnoline, thiophene, gquinazoline,

20 quinoxaline, quinoline, pyrazole, pyrrole, pyridine,
imidazole, indole, isoquinoline, pyrimidine, thiazole,
thiadiazole, piperidine, piperazine, triazole, furan,
tetrahydroisoquinoline, tetrahydroguinoline, these
heterocycles being optionally substituted with one or

25 more halogen atoms or alkyl, alkoxy, alkoxycarbonyl,

0ox0o, hydroxyl, OCF; or CF; radicals.



claim1l1, for which in the conpound of formula (1) R represents a radical
-N (R4) R5 or -N (R4) -SO'R6, R2 represents either a phenyl which is
unsubstituted or 5 substituted with one or nore hal ogen atons or al kyl,

al koxy, trifluoronmethyl, trifluoronethoxy, -CO alk, cyano, -CONR-.7R8i
hydroxyal kyl or -al k-NR7R8 radicals; org,g heteroaromatic chosen fromthe
pyridyl, pyrimdyl, thiazolyl and thienyl rings, it being possible for 10
t hese heteroaromatics to be unsubstituted or substituted with a hal ogen
atomor an al kyl, al koxy, hydroxyl, trifluoronethyl, trifluoromnethoxy,
-CONR;, R8i  -al k-NRORl o, al kyl sul fanyl, al kyl sulfinyl, alkylsulfonyl or

hydroxyal kyl radical, 15 R3gepresents eijther a phenyl which .is
te% MA?% one “or WDPeS 1 g accordin

unsubsti-~uted or substitu hal'6gef “at ore "o &) kyl ,

a. | koxy, tritlhugronetyl, 4nid yor epet oun8OR! k. ng,; - CONR7RS,
hydr oxyal kyl cor -al'k- NR?rR8 rlé:di cals; or orlllélt erooar 8%“?%% 8ﬁc))sen fromthe

pyridyl, pyriri dybre20ntBhi azehyhcand-tihkemyd o ngsg,) tsbging possible for
t hese heteroaromatics to be unsubstituted or substituted with a hal ogen
atom or an alRkykepakkexys chydHeoxyl pheni/il wekenet Byhnstipsfl uoreaeshoxy,

- CONR7R8, -al k-NRORl o, al kyl sul fanyl, al kyl sulfinyl, alkylsulfonyl 25 or
hydr oxyal Byl suaditdal,tetO&iRA repr esentos ea hrddigeal a+CmsRbL) a(lRY2), - Het,
-Het, -C (R11) (R12) -Ar, Ar or norbornyl, R5 represents a hydrogen atom
or a hydroxy@ﬂkpky, trifluoromethyl, trifluoromethoxy, -CO-alk,

cyano, -CONRsRg, hydroxyalkyl or -alk-NR;Rg radicals; or

a heteroaromatic chosen from the pyridyl, pyrimidyl,

thiazolyl and thienyl rings, it being possible for

10 these hetercaromatics to be unsubstituted or
substituted with a halogen atom or én alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, -CONR-;Rg,
-alk-NRgRig, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl
or hydroxyalkyl radical,

15 Rj3 represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy, -CO-alk,
cyano, —-CONR;Rg, hydroxyalkyl or -alk-NRyRg radicals; or
a heterocaromatic chosen from the pyridyl, pyrimidyl,

20 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, -CONR-Rg,

-alk-NRgRip, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl

25 or hydroxyalkyl radical,



-al k- COQal k, -al k- CONR7R8, -al k-NR-7RB, al koxy, -CH2Ar, 5 -CH2Het or al kyl
radi cal, R6 represents a hydroxyal kyl, -al k-COQal k, -al k- CONR7RS,

-al k- NR7R8i al koxy, -CH2Ar, -CH2Het or al kyl radical, R7 and R3r which are
identical or different, represent a hydrogen atomor an al kyl radical or
alternatively R- 10 and R8 together formgwith the nitrogen atomto which
they are attached a 3- to 10-nenbered saturated nono- or bicyclic

het erocycl e, optionally containing another heteroatom chosen from oxygen,
sul fur and nitrogen and being optionally substituted with one or nore

al kyl 15 radicals, RO and R10, which are identical or different, represent

a hydrogen a@gqgﬁrggegggy{at Sy¢koal kgl a(IRéy | Gyel oalikyl . -al k-0-al k or

hydr oxyal kyl radical ernatively and” RIc t'ogether formwth the
nitrogen 20 atqm i cArt hgy stenstbached,a 3- to 10-nenbered saturated
or unsaturated rmno- or bi cycl ic heterocycle, optionally containing

anot her het ergatepreboesen hrapuroyy¥gentonubbur apdrak¥5@l9m and bei ng
optionally substituted with one or nore al kyl, - COal k, 25

- CO NHal k, oxe,lkhydOedykal k—yallkerCONtB@RL\le—arJa}dniNfaylP@, a0kok}1 repsresents a
hydrogen atom or a hydroxyal kyl, -al k-COQal k, -al k- CONR7R8r - al k- NR7R8S,
al koxyal kyl , ~Afl,HeHetr aCkeAr radte@Het or al kyl radical optionally

substituted with one or nore hal ogen atons, 5 R12 regresents a hydrogen
atom or a hy&ﬁo??@FR?Pnts a hydroxyalkyl, Lalk-COOal -alk-CONR+Rg,

-alk-NR7Rg, alkoxy, -CHz;Ar, -CHyHet or alkyl radical,
R; and Rg, which are identical or different, represent a
hydrogen atom or an alkyl radical or alternatively R5
10 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
15 radicals,
Re and Rjp, which are identical or different, represent
a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl, -alk-0O-alk or hydroxyalkyl radical or
alternatively Rg and Rjy together form with the nitrogen
20 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, -COOalk,

25 -CO-NHalk, oxo, hydroxyalkyl or -CO-NH; radicals,




-al k- COQal k, -al k- CONR7R8, -al k- NR7R8, al koxyal kyl or al kyl radi cal
optionally substituted with one or nore halogen atons, or alternatively
R11 and R12 together formwith the 10 carbon atomto which they are
attached a 3- to 10-nmenbered saturated nono- or bicyclic ring, optionally
cont ai ni ng anot her heteroatom chosen frgm oxygen, sulfur and nitrogen and
beirng optionally substituted with one or nore al kyl radicals, 15 Ar
represents a phenyl or naphthyl radical, these different radicals being
optionally substituted with one or nore hal ogen atons or al kyl, al koxy,
-CO al k, cyano, -CONR13R14r al kylsul fonyl, -alk-NRL5R16, -NR15R16, CF3i

OCF3, SOZNHZ hy %erptrsk%v_g( da(#égyl adadi ﬁ,adj acent carbon
re 0

atons with dloxy ene esents a eterocygT sen from

ben2|nldazolealkb@@@@&@zoL%Qkh@@@@Lﬁéazq{gqt@g@%otglggpyggkylhlgphene
qui nazol i ne, qU|noxaI|ne qui nol i ne, pyrrole pyridine,” 1m dazol e, indole,

i soqui nol i nepepyr i-wiHdhRg, -thiegol & 21261 hiadi azol &t fdHan,y
t et rahydr oi soqui nol i ne and tetrahydroqui noline, these heterocycl es being

102 opti onal lsybsithstittedt ed th theoe aibredhe lbagkdgearoatsons or al kyl
al koxy, al koxycarbonyl, oxo, hydroxyl, OCF3 or CF3 radicals, R13 and R14,
whi ch areS dént itsdregerdid fereydyogeprazentor 5 & mdr:ogelrkdt,om or an al kyl
radical or alternatively R13 and R14 together formw th the nitrogen atom
to which -alk-C0O0Oalk, -alk-CONRsRg, -alk-NR;Rg, alkoxyalkyl or
alkyl radical optionally substituted with one or more
halogen atoms,
or alternatively Rj; and Ri; together form with the
10 carbon atom to which they are attached a 3- to
10-membered saturated mono- or bicyclic ring,
optionally containing another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl radicals,
15 Ar represents a phenyl or naphthyl radical, these
different radicals being optionally substituted with
one or more halogen atoms or alkyl, alkoxy, -CO-alk,
cyano, -CONRj;3Rj4, alkylsulfonyl, -alk-NRjsR;4, —-NRisRi1g,
CF3, OCF3, SO;NH;, hydroxyl or hydroxyalkyl radicals or
20 on 2 adjacent carbon atoms with dioxymethylene,
Het represents a heterocycle chosen from benzimidazole,
benzoxazole, benzothiazole, benzothiophene, thiophene,
quinazoline, quinoxaline, quinoline, pyrrole, pyridine,
imidazole, indole, isoquinoline, pyrimidine, thiazole,
25 thiadiazole, furan, tetrahydroisoquinoline and

tetrahydroquinoline, these heterocycles being



they.are attached a 3- to 10-nenbered saturated nono- or bicyclic

het erocycl e, optionally containing another heteroatom chosen from oxygen,
sulkfur and nitrogen and 10 being optionally substituted with one or nore
al kyl radicals, R15 and R16, which are identical or different, represent
a hydrogen atomor an al kyl radical or ernatively RI5 and R16 together
formwith the nitrogen atomto which 15 they are attached a 3- to

10- menber ed saturated nono- or bicyclic heterocycle, optionally containing
anot her heteroat om chosen from oxygen, sulfur and nitrogen and being
optional |y substituted with one or nore alkyl radicals, 20 the optical

i soners of the g %%qqoun%%s% %u%%%pr %%Ionﬁhortgo%ep%aﬁg%%eutlcalIy

accept abl e i ngr gani € gani € aCI armaceut i caI COI’TpOSIm[I on

according to.,claiml, oL i ¢h ddy e eammound of Hlarmula (k25,1
represents aofa§|c§1 -N (ﬁfwh-802R6g%103 Rgarepresenggrel erqg phggyl

which is unsubstipytedier substituted with one or nore hal ogen atons or
al kyl, al koxy, trlfluoronethyl trifluoronmethoxy, cyano, -CONR7RS,
hyd_roxyal Kyl RQ§ ardd K R %%chadwahaépeﬁcalSQEeaemawﬁatl ecphesencfromthe
pyridyl, pyrimdyl, thiazolyl and thienyl rings, it being possible for
t hese het é&r oar tiyatricgent @ toe wrs wips tailtkytled aoii casulost iatluteechawiitvie 1§ Rak ogen
atom or an al kyl, al koxy,
and Rjy together form with the nitrogen atom to which
they are attached a 3- to l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
heteroatom chosen from oxygen, sulfur and nitrogen and
10 being optionally substituted with one or more alkyl
radicals,
Ry and Rjg, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ris
and Rjs together form with the nitrogen atom to which
15 they are attached a 3- to 10-membered saturated mono-
or bicyclic heterocycle, optionally containing another
hetercatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
radicals,
20 the optical isomers of these compounds and their salts
with a pharmaceutically acceptable inorganic or organic
acid.
4, Pharmaceutical composition according to

claim 1, for which in the compound of formula (1)

25 R; represents a radical -N{(Ry)-SOzRe,



hydroxyl, trifluoronethyl, trifluoromethoxy, -CONR7R8 or 10 hydroxyal kyl
radi cal, R3 represents either a phenyl which is unsubstituted or
substituted with one or nore hal ogen atons or al kyl, al koxy,
trifluoronethyl, trifluoronethoxy, cyano, -CONR7R8, hydroxyal kyl or

-al k-NR-7R8 radicals; or a 15 heteroarompic chosen fromthe pyridyl,
pyrimdyl, thiazolyl and thienyl rings, it being possible for these

het ercoaromatics to be unsubstituted or substituted with a hal ogen at om or
an al kyl, al koxy, hydroxyl, trifluoronmethyl, trifluoronethoxy, -CONR7R8 or
20 hydroxyal kyl radical, R4 represents -Het or Ar, R6 represents a

hydr oxyal kyl Rorr@ﬂvl‘é{éeﬁt&g' Ealne K7, a,gﬁ?ﬁgl which §ga@9§@;t9@uf% gitlerent,

represent a ydrogen atomor an al adlc ternative and

R8 together fopmcwitRebingiRint ro%elarah@met falheh theysane @tm@qhed a 3 to
10- menber ed saturated nono 104 or bicyclic heterocycle, optionally

containi ng anokber, hetienoatremeehgion thigmuexyaernhosyl,f ukaard nitrogen and
bei ng optionally substituted with one or nore alkyl radicals, 5 Ar

represents a-pbaRyRgorhyaphtyylkyladicalgl knes®; dadlf esest @ﬁdacals bei ng
optionally substituted with one or nore hal ogen atons or al kyl, al koxy,
-CO al k, 5cyan@eroaﬁNR@3R£4phoabm-NR@@Ri@? PNRLISR1G, PCE3MiOCE3, SO2ZNH2,
hydroxyl or drox%ahkyldr%%a%%li rings, it bei ssible f
iazolyl an Y gs, ng poss e for
these hetercarcmatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, -CONR,;Rg or
10 hydroxyalkyl radical,
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-NRyRg radicals; or a
15 heterocaromatic chosen from the pyridyl, pyrimidyl,
thiazolyl and thienyl rings, it being possible for
these hetercaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, —-CONR,Rg or
20 hydroxyalkyl radical,
R4y represents -Het or Ar,
R¢ represents a hydroxyalkyl or alkyl radical,
R, and Rg, which are identical or different, represent a
hydrogen atom or an alkyl radical or alternatively Ry

25 and Rg together form with the nitrogen atom to which

they are attached a 3- to l0-membered saturated mono-



10 Het represents represents a heterocycle chosen from benzim dazol e,
benzoxazol e, benzot hi azol e, benzo- thiophene, thiophene, quinazoline,

gut noxal i ne, quinoline, pyrrole, pyridine, imdazole, indole,

i soqui noline, thiazole, thiadiazole, furan, tetrahydro 15 i soqui noline and
t et rahydr oqui nol i ne, these heterocycl pelng optionally substituted with
one or nore hal ogen atons or al kyl, oxy, al koxycarbonyl, oxo,
hydroxyl, OCF3 or CF3 radicals, R13 and R14, which are i dentical or
different, represent 20 a hydrogen atom or an al kyl radical or
alternatively RI3 and R14 together formw th the nitrogen atomto which

they are attach t red sat.ur ated npno- .or. bic C|IC
het er ocycl e, %% % Xgﬁlc %Snféﬁﬁ#hg :;tnotp?thonale'\L Yo FORT G ¢RGs & %P5 oxygen,

sul fur and nitr d i Iy i e r nore
al kyl radic?%gggﬁgg%%ig%gh %P%%gﬁp&%g@%narg%ﬁ E%t%ggl%fgﬁf ereQ%

represent aphy@iogeR @Ml b salikyicadiical Rk altaLnatively R zI and
R16 together formwi th the nitrogen atomto which they are attached a 3-

to 10- nenber edddataursat ed nono 5 or bicyclic heterocycle, optionally
cont ai ni ng anot her heteroat om chosen from oxygen, sulfur and nitrogen and
bei ng opt isonalrl yepulestenttst @ed phienly lorme o pmyhe lairkyli canadictalse, the opti cal
i soners of these conpounds and their salts 10 with a pharnaceutically
accept abl e i dafdamien torr agiigadisc being optionally substituted with

one or more halogen atoms or alkyl, alkoxy, -CO-alk,

cyano, -CONRi3Ry4, -alk-NRisRjs, =NRisRi6, CF3, OCF3, SO,NH,,

hydroxyl or hydroxyalkyl radicals,

10 Het represents represents a heterocycle chosen from
benzimidazole, benzoxazole, benzothiazole, benzo-
thiophene, thiophene, quinazoline, guinoxaline,
quinoline, pyrrole, pyridine, imidazole, indole,
isoquinoline, thiazole, thiadiazole, furan, tetrahydro-

15 1iscquinoline and tetrahydrogquinoline, these
heterocycles being optionally substituted with one or
more halogen atoms or alkyl, alkoxy, alkoxycarbonyl,
oxo, hydroxyl, OCF; or CF; radicals,

Rj3 and Rjy4, which are identical or different, represent

20 a hydrogen atom or an alkyl radical or alternatively Rij
and Ry together form with the nitrogen atom to which
they are attached a 3- to 1l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
heterocatom chosen from oxygen, sulfur and nitrogen and

25 Dbeing optionally substituted with one or more alkyl

radicals,




acid, 5. Conposition according to claiml1, for which the conpound of
formula (1) is chosen fromthe follow ng conpounds: 15

N- 11-[ bi s(4-chl orophenyl ) et hyl | azetidin-3-yl)-N-(6-

chl oropyri -d-2-yl) met hyl sul f onam de,

N-11-[ bi s(4-chl orophenyl ) met hyl | azeti dijns3-yl) - N-(6-

et hyl pyri d- 2-yl ) nmet hyl sul f onam de,

N- 11-[ bi s(4-chl orophenyl ) et hyl | azetidin-3-yl)-N 20

gui noi - 6- yl met hyl sul f onam de,
N-il-[bis(4-chlorophenyl)nethyllazetidin-3-yll-N

qui nol - 5-yl net hyl sul f onam de , .

N-f1-[bis( 4 BH oar“od;;helﬁw @“n%fﬂy?if%zé??%?h?%%y??-ﬂ&ffere“t' represent
i soqui nol - 5-yl | sul f m. de,. .2 : :

N-f 1= [bi (4. Eh F%Fg%?ﬁ%ﬁy A ﬁ% Paz %tlikéﬁln-r§9§|c)a}~io-rp§rlit§-r“at”ely Rus

3-yl met hyl subi,@nam d&gddfr form with the nitrogen atom to which
N-{I-[ bi s(4-chl orophenyl ) nmethyl ]azetidin-3-yl}-N(1-
oxide-pyrid-%h%b)@&bhmk&ubm@@a@i@e,to 10-membered saturated mono-

N (1R, 2S, 4S)-bi cycl o[ 2. 2. 1] hept-2-yl -N-{1-[ bi s(4-

chl or opheny| prethylylcdzet inditrrdcyicirgt bpltdwnbdigmede,t a5 niing( ERot2RBr 4S)
-bicyclo [2.2.1 ] kept-2-yl-N { 1- [bis (4-

chl or opheny| yrestehylajtaze tahdiser3-fyicfmettyglesul fsoridmirdend nitrogen and
N-{1-[bi s(4-chl orophenyl ) methyl]azetidin-3-yl}-N-(3,5-

di f | uor ophenylejimst IPPtsPINEdAaNsH®s t iNUtREL WEitS( #n¢hicaT SpFenyL et hyl ]
azetidin-3-yl}-N 1Q (thiazol-2-yl)nethyl sul fonan de,
N—{l-[bis(4-6ﬁ@6ﬁ@&ﬁenyl)nethyl]azetidin-3-y|}-N—(3-

the optical isomers of these compounds and their salts

10 with a pharmaceutically acceptable inorganic or organic
acid.

5. Composition according to claim 1, for
which the compound of formula (I) is chosen from the
following compounds:

15 N-{l-[bis{4-chlorophenyl)methyl]lazetidin-3-yl}-N-(6-
chloropyrid-2-yl)methylsulfonamide,
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(6-
ethylpyrid-2-yl)methylsulfonamide,
N-{1l-[bis(4-chlorophenyl)methyljazetidin-3-yl}-N-

20 quinol-6-ylmethylsulfonamide,
N-{1l-[bis(4~chlorophenyl)methyl]azetidin-3-yl}-N-
quinol-5-ylmethylsulfonamide,
N-{1-[bis{(4-chlorophenyl)methyllazetidin-3-yl}-N-
isoquinol-5-ylmethylsulfonamide,

25 N-{l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-N-pyrid-

3-ylmethylsulfonamide,



met hoxyphenyl ) met hyl sul f onam de,

N-{1-[ bi s(4-chl orophenyl ) net hyl ] azetidi n-3-yl}-N(3-
hydr oxyphenyl ) et hyl sul f onam de, 15

N-{I-[bi s(4-chl orophenyl ) nmet hyl ] azeti di n-3-yl}-N-(3-
hydr oxynmet hyl phenyl ) met hyl sul f onam de, hyl

N-{I| -[ bi s(4-chl orophenyl ) net hyl]azetidimn-3-yl}-N

(et hyl sul fonyl ) - 3- am nobenzoat e,

N-{1-[ bi s(4-chl orophenyl ) nethyl]azetidin-3-yl}-N(1 20
i sobut yl pi perid-4-yl) et hyl sul f onam de,

ﬁ?i”fﬁlswﬁ |3 SptetorShEBRGPYSbEr) Ered $%%g'wsns i risanenzyl)
amne, 25 N-{ &QI%%?lah ogggﬁggx igﬁ&?gn azg t|d|n 3-yl}-N-(3,5-

d|fluorobenzy sul

N-11- [ bi s(4-ghl h hazst b I R\ R -
oyt b ey ST OR) PEPESYLIRLEIL 1 321 FhBs-L el (1- (oo o

N-f1-[bis(4- éﬁPQEQﬁﬂéﬂyi H@EH¥£]§§§E&Q&H 3= ¥h)mgkhy§s§1fonamlde,

di f1 uor ophenyl ) met hyl sul t onani de,

(RS) - N-115[(ﬁ*@DRPERPmSﬂybi@yélgt§ Ylﬂ?heﬁtL§Z9lLﬁL@13Ibls
yl)-N (3, 5-difluorophenyl) net hyl sul f onam de,

(R) - N—fl-[(4enhbﬁ®ppéﬁpy}m@yhyﬂ}3z§tﬂahhyb}9Z¢hédh9i§u1fonamlde,
yl1-N-(3,5-difluorophenyl)net hyl sul f onam de,

(S)-N-fl-[(4Nehlofophehythpyropgh8nyl neehll ] daeetdinn33101}-N-(3, 5-
yl)-N(3,5-di fluorophenyl) net hyl sul f onam de,

(RS) - N-11- [ (d4iEhhorophenyl ) pythvl guyfomahytieazeti di n- 3-

yh)-N(3, 5 dlilgoggfg?gyé fggggégg;{?gggkgf]azetldln 3-yl}-N-

10 (thiazol-2-yl)methylsulfonamide,
N-{1l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-N-(3-
methoxyphenyl)methylsulfonamide,
N-{1-[bis(4-chlorophenyl)methyl]azetidin-3~-yl}-N- (3~
hydroxyphenyl)methylsulfonamide,

15 N-{l-[bis(4-chlorophenyl)methyllazetidin-3-yl}-N-(3-
hydroxymethylphenyl)methylsulfonamide,

Ethyl N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-
(methylsulfonyl)-3-aminobenzoate,
N-{1-[bis(4-chlorophenyl)methyl]azetidin=-3-yl}-N-(1-

20 isobutylpiperid-4-yl)methylsulfonamide,
N-benzyl-N-{1l-[bis (4-chlorophenyl)methyl]lazetidin-3-
yllamine,
N-{1-[bis(4-chlorophenyl)methyllazetidin-3-yl}-N-(3,5-
difluorobenzyl)amine,

25 N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(3,5~

difluorobenzyl)methylsulfonamide,



(R -N-11-[ (4-chl orophenyl ) pyri d-4-yl net hyl ] azeti di n- 3-

yl 1 -N-(3,5-

di f1 uor ophenyl ) net hyl sul f onam de, 15

(S)-N—ll-[(4-ch|orophenyl)pyrid-4-y|nethylIazeticiin-3-

yl)-N-(3,5

-di fl uor ophenyl ) met hyl sul f onam de,

(RS)-N-fl-[(4-chlorophenyl)pyrim d-5-ylynet hyl I azeti di n-

3-yl1-N-(3,

5- d|f|uorophenyl)nethylsulfonanlde

(R -N-11-[ (4-chl orophenyi ) pyri m d-5-yl net hyl | azetidin 20

3-yl)-N(3,

5-di fl uorophenyl ) net hyl sul f onam de,

(S)-N-fI-[(4-chiorophenyl)pyrimd-5-yl nethyllazetidin-
S-ylT-N-(3, SpdihL EB %Rqe%'1%%‘%%?%'&&'12%@@%%Zﬁt'gig—3-y1}-N—

N-fl-[bis(4- chlor

enyl)net aze

d|f|uorophenyb»Qggsz?qth@§q1g%th§§sh@§bgagghbcal isomers and their salts

with a pharnmaceuticall

y acceptablé inorganic or organic acid. 108 6.

Conpound of fornula;s 32fQLbrb@h@hmemaih&@@éeéemaina3L9QQCQL sNeR4) R5, - N
(R4) -COR5, 5 -N (R4) -S02R6, R2 and R3, which are identical or different,

represent

edtienoappakcaral ne telyosen fbhamipaenyl , napht hyl and indenyl,

these aromatics being unsubstituted or substituted with one or nore
hal ogen atonmgREén -aFKyl,[ (26 callkoxphehgdmply ribydrexpethtii Bkeod aret-Byl ,

trifl uoro-

nmet hoxy, -CO al k, cyano, -COON, COCal k, -CONR, R3,

- CO- NH- NROR1 & | alNky Ps g-Pady o rapkengdl fiefply L sallkphamide,

10

15

20

25

(R)-N-{1-[ (4-chlorophenyl)pyrid-3-ylmethyl]lazetidin-3-
y1l}-N-(3,5-difluocrophenyl)methylsul fonamide,
(S)-N-{1-[(4-chlorophenyl)pyrid-3-ylmethyl]azetidin-3-
y1}-N-(3,5-difluorophenyl)methylsulfonamide,
(RS)-N-{1-[ (4-chlorophenyl)pyrid-4-ylmethyl]azetidin-3-
y1l}-N-(3,5-diflucrophenyl)methylsulfonamide,
(R)-N-{1-[(4-chlorophenyl)pyrid-4~-ylmethyllazetidin-3-
y1}-N-(3,5-diflucrophenyl)methylsul fonamide,
(S)-N-{1l-[(4-chlorophenyl)pyrid-4-ylmethyljazetidin-3-
v1}-N-(3,5-difluorophenyl)methylsulfonamide,
(RS)~-N-{1-[(4-chlorophenyl)pyrimid-5-ylmethyl]azetidin-
3-y1l}-N-(3,5-difluorophenyl)methylsulfonamide,
(R)-N-{1-[(4-chlorophenyl)pyrimid-5-ylmethyl]lazetidin-
3-yl}-N~-(3,5-difluorophenyljmethylsulfonamide,
(S)-N-{1l-[(4-chlorophenyl)pyrimid-5-ylmethyl]azetidin-
3-yl}-N-(3,5-difluorophenyl)methylsulfonamide,
N-{1l-[bis{(4~chlorophenyl)methyl]azetidin-3-yl}-N-(3,5-
difluorophenyl)benzylsulfonamide,

their optical isomers and their salts with a

pharmaceutically acceptable inorganic or organic acid.



sul fonyl, al kyl sul fanyl al kyl, al kyl sul finyl al kyl, alkyl sul fonyl al kyl,

hydr oxyal kyl or -al k-NR7R6 radicals; 15 or a heteroaromatic chosen from
benzofuryl, benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl,

2, 3-di hydrobenzofuryl, 2, 3-di hydrobenzothi enyl, furyl, imdazolyl,

i sochromanyl, isoquinolyl, pyrrolyl, pyrigdyl, pyrimdyl, quinolyl,
1,2,3,4-tetrahydroi so- 20 quinolyl, thiazolyl and thienyl rings, it being
possi ble for these heteroaromatics to be unsubstituted or substituted with
a hal ogen atom or al kyl, al koxy, 109 hydroxyl, trifluoronethyl,
trifluoronmethoxy, cyano, -COCH, C00al k, -CO NH NROR1Or - CONR7RB,

- al k- NROR1Or aIkyIsuI%anyICoﬁb%mk%ub%i@%g #ggkylsulfonyl, al kyl -
al kyl

sul fanyl al kyl, al kyl sul fi ny al kyl'sultonyl al kyl 5 or hydroxyal kyl
radical, R4 represents a racdi cal -C(R11l) (R12) -Het, -Het, - (CR1l1l) (R12)
-Ar, Ar, cycloal kyl or norboynyl, R5 represents a hydrogen atomor a

hydr oxyal kyl , -al k- K | k- CONR7R8, -al k- NR7RB, al koxy, Ar, Het, 10

- CH2Ar, -CH2Het or al kyl ?adicaIngLLonaIIy substituted(l) wth one or nore
hal ogen atons, R6 represents a hydroxyal kyl, -al k-COCal k, -al k- CONR7RS,
-al k- NR7R8, al koxy, Ar, Het, -CHRAr, |-CH2Het or al kyl radical optionally
substituted with 1 or nore hal ogenr—315 atons, R7 and R8, which are
identical or different, represent a \ﬁXQrogen atom or an al kyl radical or
alternatively R7 !

in which
Ry represents a radical -N(R4)Rs, -N(R4)-CO-Rs,
S5  -N(Ry4)-SOzRe,
R; 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,
10 alkoxy, formyl, hydroxyl, trifluoromethyl, trifluoro-
methoxy, -CO-alk, cyano, -COOQOH, COOalk, -CONR-Rg,
-CO-NH-NRgRyp, alkylsulfanyl, alkylsulfinyl, alkyl-
sulfonyl, alkylsulfanylalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, hydroxyalkyl or -alk-NR;Rg radicals;
15 or a heterocaromatic chosen from benzofuryl,
benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl,
2,3-dihydrobenzofuryl, 2,3-dihydrobenzothienyl, furyl,
imidazolyl, isochromanyl, isoquinolyl, pyrrolyl,
pyridyl, pyrimidyl, quinolyl, 1,2,3,4-tetrahydroiso-
20 quinolyl, thiazolyl and thienyl rings, it being
possible for these heterocaromatics to be unsubstituted

or substituted with a halogen atom or alkyl, alkoxy,




and R8 together formwith the nitrogen atomto which they are attached a
3- to 10-nenbered saturated nono 20 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 R10,
whi ch are identical or different, reprgzﬁﬂt 25 a hydrogen atom or an

al kyl, -CQOQal k, cycl oal kyl, al kyl cycl yl, -alk-0-alk or hydroxyal kyl
radical or 110 alternatively RO and Rjc together formw th the nitrogen
atomto which they are attached a 3- to 10-nenbered saturated or
unsaturated nmono- or bicyclic heterocvcle, optionally containing another
het er oa- ~= cho;en fLon15,ox sul fur and_nitrogen and being optionally

substit ut ed WEROBH oFth%éggglk?Fl}ylccﬁrk?lu@eeﬁﬁkboxywmpk, - CS- NHal k,
, hyd . =alk-D-a- -CO NH2 _radicals R, t

Py ogan ot Sretth GOUF DRy ar Ry TIEr AR ar - ERRATe, BERRRD, - al K- NRTFB,

Substtut o S FHoRE A or el kul SHEREEY b ront RrS¥haBPRREn: a 2R hodr ogn

substituted mnt%lone or re ogen ydrogen at om

or a hydroxy = CaPR - -gEyB , -al ks NR: -R8, . al koxyal kyl or
15 al kyi rad?%g¥ %%%?g%g{fy shg%???ﬁ¥% mng§§bn%§%¥lﬁ%%£°n¥5?%g§§ atons, or
al ternatiyel yr fylqapgy SRy 1 ogghhesformw th the carbon atomto which they
are attached a 3- to

Ry represents a radical -C(Rj;) (Ry2)-Het, -Het,

- (CR11) (R12) ~Axr, Ar, cycloalkyl or norbornyl,

Rs represents a hydrogen atom or a hydroxyalkyl,

-alk-CO0Oalk, -alk-CONR;Rg, -alk-NR-Rg, alkoxy, Ar, Het,
10 -CHzAr, -CHzHet or alkyl radical optionally substituted

with one or more halogen atoms,

Re¢ represents a hydroxyalkyl, -alk-COOalk, -alk-CONR-Rg,

-alk-NRyRg, alkoxy, Ar, Het, -CH,Ar, -CH,Het or alkyl

radical optionally substituted with 1 or more halogen
15 atoms,

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 1l0-membered saturated mono-
20 or bicyclic heterocycle, optionally containing another

hetercatom chosen from oxygen, sulfur and nitrogen and

being optionally substituted with one or more alkyl

radicals,

Ry and Rip, which are identical or different, represent
25 a hydrogen atom or an alkyl, -COOalk, cycloalkyl,

alkylcycloalkyl, -alk-0-alk or hydroxyalkyl radical or



10- menbered saturated nono- or bicyclic ring, 20 optionally containing

anot her het eroatom chosen from oxygen, sulfur and nitrogen and being
optionally substituted with one or nore alkyl radicals, Ar represents a
phenyl, naphthyl or indenyl radical, these different radicals being
optionally substituted 25 WIth one or e hal ogen atons or al kyl, al koxy,
-CO al k, cyano, -COCH, -COCal k, -CONRL3R14, 111 -CO NH NR5R16,

al kyl sul fanyl, al kylsulfinyl, alkyl- sulfonyl, -alk-NRL5R16, -NRL5R16,

al kyl t hi oal kyl, fornyl, CF3, OCF3, Het, -0-al k-NHcycloal kyl, SO2NH2,
hydroxyl, hydroxyal kyl, -NHCCal k, NHCOCal k radicals or on 2 5 adjacent

carbon atoms i Lt di.oxuret byl eng. oL aResens R, 31, 0, 10; Tenbered

unsat urated or Saturate clic heteroc cle con alnlﬁg one oOr

mor e het er oat,enk ¢hos@n Qme%xg%nat%wc%% and_ re'ot 1008y ge&'egna' ly
substituted wth one or nore 10 hal ogen atons or al kyl, oxy,

al koxycar bongki u@%@e@r o rhy@is@Xylratadi @ahs~ bhephic EQQ%”h@Q@E%thQ
heterocycles being optionally in their N-oxidized form R 3 and Ri4, which

are identicabpencdififigr entt aniepnesanbtha rhydregen tatmomhotean rabky! radi cal
or alternatively R3 15 and R14 together formwth the nitrogen atomto
whi ch t hey areyvathacled far3antoni@rogrbened datupabedimbaaiyor bicyclic
het er ocycl e, optionally containing another heteroatom chosen from oxygen,
sul fur and nistksgenugrd whidhngneprironalrkey adllyst i tGOed kwi thOaeker nore
alkyl -CO-NHalk, -Cs-NHalk, oxo, hydroxyalkyl, -alk-O-alk or
~-CO-NH, radicals
Ry; represents a hydrogen atom or a hydroxyalkyl,
-10 -alk-COOalk, -alk-CONRsRg, =-alk-NRsRg, alkoxyalkyl, Ar,
Het, -CH;Ar, -CH;Het or alkyl radical optionally
substituted with one or more halogen atoms,
Ri, represents a hydrogen atom or a hydroxyalkyl,
—alk—COOalk“ -alk-CONRsRg, -alk-NR4Rg, alkoxyalkyl or
15 alkyl radical optionally substituted with one or more
halogen atoms,
or alternatively Rj;; and Rj; together form with the
carbon atom to which they are attached a 3~ to
10-membered saturated mono- or bicyclic ring,
20 optionally containing another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl radicals,
Ar represents a phenyl, naphthyl or indenyl radical,
these different radicals being optiocnally substituted

25 with one or more halogen atoms or alkyl, alkoxy,

-C0O-alk, cyano, -COOH, -COOalk, -CONRi3zRi4,



20 radicals, R 5 and R16, which are identical or different, represent a
hydr ogen atom or an al kyl radical or alternatively RI5 and R16 together
formwith the nitrogen atomto which they are attached a 3- to 10- nenbered
saturated nono 25 or bicyclic heterocycle, optionally containing another
het er oat om chosen from oxygen, sulfur apg nitrogen and 112 being optionally
substituted with one or nore alky! radicals, alk represents an al kyl or

al kyl ene radical, the al kyl and al kyl ene radicals and portions and the 5
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 carbep Mo A0 he Qﬁkﬁéhlkﬁﬂ 5@8%3@@0%98 jand their

salts 10 with a ar macet 1 ca acce ébFe nor ani anlc acid,

with the exc%@mgyﬁyﬁ tJHi%ﬁW@gNﬁd tgﬁﬁ4)%g%£§?fc" %§%§gppr§ phenyl

radicals, Rl represents a radi -N ( R4 Te esents a
pheny!l radi carsandcrlp Rt J epp-esertisy-ac el dwl kyadi s, /- hFgapeynd of

formula (1) according to claim®6, for which Het is chosen from
benzi m dazol éydrenvadkazgl e NHERAGE, hiNawoloa,1 kberzatchkilephenen @i nnol i ne,
t hi ophene, quinazoline, quinoxaline, quinoline, 20 pyrazole, pyrrole,
pyridine, 3 medazsleant igsddlam, atoms with dioxymethylene,
Het represents a 3~ to l0-membered unsaturated or
saturated mono- or bicyclic heterocycle containing one
or more heteroatoms chosen from oxygen, sulfur and
nitrogen optionally substituted with one or more
10 halogen atoms or alkyl, alkoxy, alkoxycarbonyl, oxo or
hydroxyl radicals, the nitrogen-containing heterocycles
being optionally in their N-oxidized form,
Riz and Ri4, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ris
15 and R4 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
20 radicals,
Ris and Rje, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ris
and Rj¢ together form with the nitrogen atom to which
they are attached a 3- to l0-membered saturated mono-

25 or bicyclic heterocycle, optionally containing another

hetercatom chosen from oxygen, sulfur and nitrogen and



i soqui noline, pyrimdine, thiazole, thiadiazole, piperidine, piperazine,
triazole, furan, tetrahydro- isoquinoline, tetrahydroquinoline, these

het erocycl es being optionally substituted with one or nore hal ogen 25
atons or al kyl, al koxy, al koxycarbonyl, oxo, hydroxyl, OCF3 or CF3

radi cals. 113 B. Conpound of formula (l);according to claim®6, for which
Rl ‘represents a radical -N (R4) R5 or -%}(Fﬁ -S02R6, R2 represents either a
phenyl which is unsubstituted or 5 substituted with one or nore hal ogen
atons or alky'L, alkoxy, trifluoronethyl, trifluoronethoxy, -CO alk,

cyano, -CONR-, R8, hydroxyal kyl or -alk-NR7Rq radicals; or a heteroaromatic

chosen from yridyl i eyl . i I d_thi | _rings, it being
possi bl e foer%BQtﬁggéOﬁg?éyggpgﬁéﬁfggggo%%é%uﬁggbgkih%?édaékggubstituted
w th a hal ogenggqat@msor an al kyl, alkoxy, hydroxyl, trifluoronethyl,
trifluoronethoxy, - R7R8, -alk-NRqR, 3, al kyl sul fanyl, al kyl suifinyl,

al kyi sul f onyl 1 xor-chydisexyal kyl anagilcalr, alkyR3ncepresents ei ther a phenyl
which is unsubstituted or substituted mﬁtg one or nore hal ogen atons or

al kyl, al koxye whikflluananetiyll entr irbldueaarethaxpor+Conal kna €yano,
-CONR-, 7R8, hydroxyal kyl or -al k-NR7RB radi cals; or a heteroaromatic
chosen from ehéopyr irdyiicagyr iemddplor t20ntshicazoliyl taed folimenyl ari ngs, it
bei ng possible for these heteroaromatics to be unsubstituted or
straight or branched chain and contain 1 to 6 carbon
atoms and the cycloalkyl radicals contain 3 to 10
carbon atoms,
the optical isomers of these compounds and their salts

10 with a pharmaceutically acceptable inorganic or organic
acid,
with the exception of the compound for which R; and Rj
represent phenyl radicals, R; represents a radical
-N(R4q) SO2Rs for which R4 represents a phenyl radical and

15 R represents a methyl radical.

7. Compound of formula (I) according to
claim 6, for which Het is chosen from benzimidazole,
benzoxazole, benzothiazole, benzothiophene, cinnoline,
thiophene, gquinazoline, gquinoxaline, guinoline,

20 pyrazole, pyrrole, pyridine, imidazole, indole,
isoquinoline, pyrimidine, thiazole, thiadiazole,
piperidine, piperazine, triazole, furan, tetrahydro-
isoguinoline, tetrahydroquinoline, these heterocycles
being optionally substituted with one or more halogen

25 atoms or alkyl, alkoxy, alkoxycarbonyl, oxo, hydroxyl,

OCFs or CF3 radicals.



substituted wth a hal ogen atom or an al kyl, al koxy, hydroxyl,

a radical -C(R11) (Rl2) -Het, -Het, -C (R11) (R12) -Ar,

trifluoronmethyl, trifluoronethoxy, -CONR7R8, -alk-NRORI O alkylsulfanyl,
al kyl sul finyl, alkylsulfonyl 25 or hydroxyal kyl radical,

114 R4 represents
Ar or norbornyl,

R5 represents a hydrogen atomor a hydrpxyal kyl, -al k-COQal k,

-al’k- CONR7R8r - al k- NR7R8, al koxy, -CH2Ar, 5 -CHZHet or alkyl radical, R6
represents a hydroxyal kyl, -al k-COCal k, -al k-CONR7R8, -al k- NR7R8, al koxy,
-CH2Ar, -CH2Het or al kyl radical, R7 and R8, which are identical or

different, represent a hydrogen atomor an aIkyI radi cal

or alternatively

R7 10 and R8 toget her f orm % urgfegl%%%g%ﬂ q1toag@1%h thgy are

attached a 3- to 10- nenbere AoNO- |cyc

cycl e,

optional l'y centainigg rapothgr-, het eroat om chosen fron1oxygen sul fur and
nitrogen and being optionally substituted with one or nore al kyl 15

radi cal s, ROrandeRiBscWhisch argikdentical) o ffNe(ﬁ@ET—sog

hydrogen atom or an al kyl, cycl oal kyl, aIkyIcyc oal

gpresent a
-al k-0-al k or

hydroxyalkylE@adepabsentsabEEhaatavphynRQ ahdcﬁlﬁstQgghhgtlﬁatabmbkh t he
nitrogen 20 atomto which they are attached a 3- to 10-nenbered saturated
or unsat urat edlorgndguted biigyclane et ercaey dlad cgeoptaitomal loy @dntyai, ni ng

anot her heteroatom chosen from oxygen, sulfur and nitrogen and bei ng
optional ly alkoxy, trifluoromethyl, trifluoromethoxy, -CO-alk,

cyano, -CONR;Rg, hydroxyalkyl or -alk-NRyRg radicals; or

a heteroaromatic chosen from the pyridyl, pyrimidyl,

thiazolyl and thienyl rings, it being possible for

10 these hetercaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl,

hydroxyl, trifluoromethyl, trifluoromethoxy,

alkoxy,

-CONR-Rg,

-alk-NRgRip, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl

or hydroxyalkyl radical,

15 Rz represents either a phenyl which is unsubstituted or

substituted with one or more halogen atoms or alkyl,

alkoxy, trifluoromethyl, trifluoromethoxy, -CO-alk,

cyano, -CONRsRg, hydroxyalkyl or -alk-NR,sRg radicals; or

a heterocaromatic chosen from the pyridyl, pyrimidyl,

20 thiazolyl and thienyl rings, it being possible for

these hetercaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl,

hydroxyl, trifluoromethyl, trifluoromethoxy,

alkoxy,

—-CONR~Rg,

-alk-NRgRig, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl

25 or hydroxyalkyl radical,



substituted with one or nore al kyl, -CQalk, -CQOGal k, 25 -CO NHal k, oxo,
hydr oxyal kyl or -CO NH2 radicals, 115 represents a hydrogen atomor a

hydr oxyal kyl , -al k- COCal k, -al k- CONR7R8r - al k- NR7R8r al koxyal kyl, Ar, Het,
-CH2Ar, -CH2Het or al kyl radical optionally substituted with one or nore
hal ogen atons, 5 R12 represents a hydrcl en atom or a hydroxyal kyl ,

-al’k- COQal k, -al k- CONR7R8, -al k- NR7R8, -al’koxyal kyl or al kyl radi cal
optionally substituted with one or nore halogen atons, or alternatively
R11 and R12 together formwith the 10 carbon atomto which they are
attached a 3- to 10-nenbered saturated nono- or bicyclic ring, optionally
cont ai ni ng ot her heteroatomc&_‘hosen from oxygen, sulfur and nitrogen and

bei ng opti ond IFFPEEANRGS f P IH orfelfr) ABra “ASky| Hedircals, 15 Ar

pt i onal 1y STBCTITUTEH Whin Farf GISSTA ¥ ogen atoms or &l kyl - al koxy..
ooFs, SN R Iy ky1 P bt o 4 1 OB/ 8 ) acent car bon
benzi m dazol 6 bengmyarol 2 T beRTRIHT az6is MReRTort ShREne DR phene,

qui nazol i ge, -GuiHaxXald N kAU i e, pyrrole, pyridine, imdazole, indole,

i soqui nol i ne, pyrimdine, thiazole,

Re¢ represents a hydroxyalkyl, -alk-COOalk, -alk-CONR;Rg,
-alk-NRsRg, alkoxy, -CHyAr, -CH;Het or alkyl radical,
R; and Rg, which are identical or different, represent a
hydrogen atom or an alkyl radical or alternatively Ry

10 and Rg together form with the nitrogen atom to which
they are attached a 3- to l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
hetercatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl

15 radicals,
Rg and Rig, which are identical or different, represent
a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl, -alk-O-alk or hydroxyalkyl radical or
alternatively Ry and Ryo together form with the nitrogen

20 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, -COalk, -COOalk,

25 -CO-NHalk, oxo, hydroxyalkyl or -CO-NH; radicals,



25 thi adi azol e, furan, tetrahydroisoquinoline and tetrahydroquinoline,

t hese heterocycles being 116 optionally substituted with one or nore

hal ogen atons or al kyl, al koxy, al koxycarbonyl, oxo, hydroxyl, OCF3 or

CF3 radicals, R13 and R14, which are identical or different, represent 5 a
hydrogen atomor an al kyl radical or altgynatively R13 and R4 toget her
formwith the nitrogen atomto which they are attached a 3- to 10-nenbered
saturated nono- or bicyclic heterocycle, optionally containing another

het er oat om chosen from oxygen, sulfur and nitrogen and 10 being optionally
substituted with one or nore alkyl radicals, R15 and R16, which are

i dentical or gdi frfe%reé’lolderﬁ{lsgp% %Oegr@? f}ytdgnpg;? ataLh ﬁogtfx}%nlk

roge

aIternativerLP15 an orm wit n

ahkyl radi cal or
i dtomto which 15

they are attaghedcaod1kt,o-EQ«xresherss &Batl%%iﬁﬂg,”oé‘?ko%%gfgg}’ clig

het erocycl e, optionally containing another heteroatom

n’ from oxygen,

sul fur. and niktogennand, being P aad)ly subistd it wad Wdih one or nore
al kyl radicals, 20 the optical isomers of these conpounds and their salts

wi t h a phar macestiicaltky adcepbakl eri morgahiat ogenokganisc

acid, with the

exception of the conpound for which R2 and R3 represent phenyl radicals,
Rl represent 8:a regdicant2b a MydRDgSOZRE arr whilghi iRk edpridsent s a phenyl

radi cal and

-alk-C0O0Oalk, -alk-CONRsRg, -alk-NR;Rg, alkoxyalkyl or

alkyl radical optionally substituted with one or more

halogen atoms,

or alternatively Rj; and R;; together form with the

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

l0-membered saturated mono- or bicyclic ring,

optionally containing another heteroatom chosen from

oxygen, sulfur and nitrogen and being optionally

substituted with one or more alkyl radicals,

15 Ar represents a phenyl or naphthyl radical,

these

different radicals being optionally substituted with

one or more halogen atoms or alkyl, alkoxy,

cyano, -CONR;3Ry4, alkylsulfonyl, -alk-NRj;sRig,

-CO-alk,

-NR15R 16,

CFj3, OCF3, SO3NH;, hydroxyl or hydroxyalkyl radicals or

20 on 2 adjacent carbon atoms with dioxymethylene,

Het represents a heterocycle chosen from benzimidazole,

benzoxazole, benzothiazole, benzothiophene,

quinazoline, gquinoxaline, quinoline, pyrrole,

imidazole, indole, isogquincline, pyrimidine,

thiophene,

pyridine,

thiazole,

25 thiadiazole, furan, tetrahydroisoquinoline and

tetrahydroquinoline, these heterocycles being



R6 represents a nethyl radical. 117 9. Conmpound of fornula (I) according to
claim6, in which R represents a radical -N(R4)-SQ2R6, R-' represents

ei ther a phenyl which is unsubstituted or 5 substituted with one or nore
hal ogen atons or al kyl, al koxy, trifluoronethyl, trifluoromethoxy, cyano,

- CONR7R8, hydroxyal kyl or -alk-NR7R8 radigcals; or a heteroaronmatic chosen
fromthe pyridyl, pyrimdyl, thiazolyl and thienyl rings, it being

possi ble for 10 these heteroaromatics to be unsubstituted or substituted
wi th a hal ogen atom or an al kyl, al koxy, hydroxyl, trifluoronethyl,
trifluoronethoxy, -CONR7R8 or hydroxyal kyl radical, R3 represents either a

phenyl Whichopﬁi89529§tghpg.gte&edlaﬁhubgaltggego%gtn B8cR" alBhe nalooen

atons or alk l"'uoro | uor omet o Yy,

-CONR7RB, h o] I | K- S; ay, tic_chosen
from the py¥?5y%‘“%$¥. arY ?W%?%C%?%ﬁ%hfhﬁgﬁy. .9%55%8%‘2‘ o

possi bl e forc20 theseaheferoaromatics to be unsubstitut ed or substl tuted
wi th a hal ogen atom or an al kyl, al koxy, hydroxyl, trifluoronethyl,
trifluoromet Roxynd GONR7TRBioK ahydtoxyal kyl sadilLiterddt )y epsesesd s: - Het or
Ar, 25 R6 represents a hydroxyal kyl or al kyl radical, 118
5 a hydrogen atom or an alkyl radical or alternatively Ris

and R34 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

10 being optionally substituted with one or more alkyl
radicals,

Ris and Rie, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Rig
and Ris together form with the nitrogen atom to which

15 they are attached a 3- to l0-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,

20 the optical isomers of these compounds and their salts
with a pharmaceutically acceptable inorganic or organic
acid,
with the exception of the compound for which R, and Rj
represent phenyl radicals, R; represents a radical

25 =N {(R4)S0O2Rg for which R4 represents a phenyl radical and

R¢ represents a methyl radical.



R7 and R8, which are identical or different, represent a hydrogen atom or
an alkyl radical or alternatively R and R8 together formw th the nitrogen
atemto which they are attached a 3- to 10-nenbered saturated nono 5 or

bi cyelic heterocycle, optionally containing another heteroatom chosen from
oxygen, sul fur and nitrogen and being ionally substituted with one or
nore al kyl radicals, Ar represents a phenyl or naphthyl radical, these 10
different radicals being optionally substituted with one or nore hal ogen
atons or al kyl, al koxy, -CO alk, cyano, -CONRL3R14, -al k-NR15R16, -NRL15R16,
hydr oxyl or hydroxyal kyl radicals, CF3, OCF3, SO2NH2, Het represents

represents a heterocyclge ch f 1 nzi_m dazal e, benzoxazol e,
benzot hi azol e, benzot hi9g'phe%%{ﬁ%l{n?;ﬁéfng,ot}gnﬁlﬁﬁaz(ol i r?ec,coqrwlrrfgxaol ne,

qui nol i ne, pwrQke.s PYH qjfgy | M dazol e, indoie, isoquinoline, thiazole,
t hi adi azol e, furan, tetrahydro- isoquinoline and tetrahydroquinoline, these

20 heterocyclresrbgirBgeapki anakhy csubskickytesoi .t h one or nore hal ogen
atons or al kyl, al koxy, al koxycarbonyl, oxo, hydroxyl, OCF3 or CF3

radi cal s, RlZ%,apdpR&4ecnuvhi ehtaee edentheal whtcHi fEengptbstepresgnbr a
hydrogen atom or an al kyl radical or alternatively R13 25 and R14 together
formw t h 3 heupsttridggeredatwarnht @nghicch rdrey harlegaint ached @r3-a1tkg110- menber ed
saturated nono 119
alkoxy, trifluoromethyl, trifluoromethoxy, cyano,
-CONR7Rg, hydroxyalkyl or -alk-NR;Rg radicals; or a
heteroaromatic chosen from the pyridyl, pyrimidyl,
thiazolyl and thienyl rings, it being possible for
10 these heteroaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, -CONR,Rg or
hydroxyalkyl radical,
R3; represents either a phenyl which is unsubstituted or
15 substituted with one or more halogen atoms or alkyl,
alkoxy, trifluoromethyl, trifluoromethoxy, cyano,
-CONRsRg, hydroxyalkyl or -alk-NR;Rg radicals; or a
hetercaromatic chosen from the pyridyl, pyrimidyl,
thiazolyl and thienyl rings, it being possible for
20 these heterocaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, -CONR;Rg or
hydroxyalkyl radical,

R4 represents -Het or Ar,

25 Rg represents a hydroxyalkyl or alkyl radical,



or bicyclic heterocycle, optionally containing another heteroatom chosen
from oxygen, sulfur and nitrogen and being optionally substituted with one
or-nore alkyl radicals, 5 R15 and R16, which are identical or different,
represent a hydrogen atom or an al kyl radical or alternatively RL5 and
R16 together formw th the nitrogen atoyiéo which they are attached a 3-
to-10- nenbered saturated nono- or bicyclic heterocycle, optionally
cont ai ni ng anot her 10 het eroat om chosen from oxygen, sulfur and nitrogen
and being optionally substituted with one or nore alkyl radicals, the
optical isoners of these conpounds and their salts wth a pharmaceutically

Lo For TN RN By PRI GAN o 136801 Sy WL hal b £XEP1LO0 Sl d e,

conmpound for "whic represen enyl “radicals represents a

radical -N (R4)qrSRR6 Q4 W chy R4 yaphesents %rp@qraé:ré{a?cl WAl anc o

represents a methyl radical. 20 10. "Conpound of fornu coﬁding to

claim6, choser fR;oRLEBenkel kewhngieampadndstrogen atom to which
N-{1-[ bi s(4-chl orophenyl ) et hyl Jazetidin-3-yl}-N(6-

chl or opyri d- Zhdy) retehdtsuddrema e, to 10-membered saturated mono-
N-{1-[bi s(4-chl orophenyl ) et hyl]azetidin-3-yl}-N(6 25

et hyl pyri & 2o Yoty isullfarramade lel.2@ptionally containing another
N—{1-[bis(4-ch|orophenyl)nethyugazetidin-3-y|}-N—

qui nol - 6- yl MSHAATBhafigen from oxygen, sulfur and nitrogen and

being optionally substituted with one or more alkyl
radicals,
Ar represents a phenyl or naphthyl radical, these

10 different radicals being optionally substituted with
one or more halogen atoms or alkyl, alkoxy, -CO-alk,
cyano, =-CONRi3zRiq, —-alk-NRisRi6, —-NRisRis, CF3, OCF3, SO,NH,,
hydroxyl or hydroxyalkyl radicals,
Het represents represents a heterocycle chosen from

15 benzimidazole, benzoxazole, benzothiazole,
benzothicphene, thiophene, quinazoline, quinoxaline,
quinoline, pyrrole, pyridine, imidazole, indole,
isoguinoline, thiazole, thiadiazole, furan, tetrahydro-
isoquinoline and tetrahydroquinoline, these

20 heterocycles being optionally substituted with one or
more halogen atoms or alkyl, alkoxy, alkoxycarbonyl,
oxo, hydroxyl, OCF; or CF; radicals,
Rz and Riq, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Riz

25 and Ri,s together form with the nitrogen atom to which

they are attached a 3- to 1l0-membered saturated mono-



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

qui nol - 5-yl net hyl sul fonam de, 5

N- {1 -[ bi s(4-chl orophenyl ) met hyl Jazetidin-3-yl}-N

i soqui nol - 5-yl met hyl sul f onam de,

N-{I-[bi s(4-chl orophenyl)nethyl]azetidifg-yl}-Npyrid-

3-yl nmet hyl sul f onam de, N-{1-[bis(4-chlorophenyl)nethyl]azetidin-3- yI} N-(1-
10 oxi de-pyrid-3-yl)net hyl sul f onam de,

N (1R, 2S, 4S) - bi cycl o[ 2. 2. 1] hept - 2-yl - N-{ 1- [ bi s(4-

chl orophenyl ) net hyl ] azeti di n- 3-yl } net hyl sul f onam de,

N- (1R 2R, 49) < Q'%ﬁ%l h%cz %k@%%k 1%' @'&%o&?ﬁ§§4b8nta£§ing another

chlorophenyl)nethyl ]azeti met hyl su

N-{I - [ bi s(4- %@It@r&aﬁ%wl&n%wlﬂ%tdxqﬂ 13- Yhah£h( %n@ nqltfrlogr%lhog %ﬂy')

met hyl sul f onam de, N-{1-[bi s(4- chlorophenyl)nethy |azetid

(thiazol - 2- yeaeichyesuldnenarni debs thit uftkd Riish4oekl erophery L) k@?@t hyl ]
azetidin-3-yl}-N(3 20 nethoxyphenyl)nethylsulfonanlde

N-{1-[ bi s(4- chlddrreglsenyl ) met hyl ] azeti di n-3-yl }-N-(3-

hydr oxyphenyl ) met hyl sul f onam de,

N-{ 1- [ bi s(™- &} rropheny| Yhethykfazetdedihedlybk- i fBerent, represent
hydr oxymet hyl phenyl ) net hyl sul f onam de, 25 Et hyl

N-{ 1- [ bi s( 4- @hPoidasKienRy B8t Iyl Pz étlikeiln T3djicpinor alternatively Ry
(methylsulfo

1) -3-
N- 11- [ bi s( 4- gﬁl%%bﬁ&%?%h%?%z%ﬁ%%@ Qifirogerjatom to which

|sobutylp|pe thylsulfo am _de,
N-benzyl - Fyls%f)gﬁloropheny%)ngfh%P]§§E@§F89n§§ﬁurated mono=

or bicyclic heterocycle, optionally containing another

10 heterocatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
radicals,
the optical isomers of these compounds and their salts
with a pharmaceutically acceptable inorganic or organic

15 acid,
with the exception of the compound for which R, and Rj
represent phenyl radicals, R; represents a radical
-N(R4) SORs for which Ry represents a phenyl radical and
R¢ represents a methyl radical.

20 10. Compound of formula (I) according to
claim 6, chosen from the following compounds:
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(6-
chloropyrid-2-yl)methylsulfonamide,
N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(6-

25 ethylpyrid-2-yl)methylsulfonamide,



yljagine, 5 N-fl-[bis(4-chlorophenyl)nethyllazetidin-3-yll-N(3,5-
di fl uor obenzyl ) am ne,

N-f1-[ bi s(4-chl orophenyl ) nmethyll azetidin-3-yil-N(3,5-

di f | wvor obenzyl ) et hyl sul f onam de,
N—ll-[bis(4-ch|oropheny|)nethy|Iazetidhﬂﬂﬁ-yl)-N 10
(pyrid-3-yl nmet hyl ) met hyl sul f onam de,
N-fl-[bis(4-fluorophenyl)nmethyllazetidin-3-yll-N(3,5-

di f1 uor ophenyl ) net hyl sul f onam de,

(RS)-N-fl-[(4-chl orophenyl)pyrid-3-yl nethyl]azetidin-3-
yi)-N-(3,5-di.fluorophenyl t hyl sul fonam d 15 . .
(R)-N—fl-[(4ﬁcﬁ o#ggﬁzﬂ§F§g§FP§£§PyﬁﬁﬂFEbwﬁéiéFF&Pﬁ933‘Yl}'N‘
yl1-N(3,5-dj oph | f ongni de,
(S)-N-11-[(4§é%#§§o§h§2§%§g§§?§§§89fﬁégﬁy||azetidin-3-
yl1-N-(3,5-diflyor Y 1.de; C s Al N
(RS)-N.f|-[<ﬂ-iﬁ|é?gﬁﬁgn§??§§?¥5§§?§?ﬁ§?h3?fS%SF%S%H-% !N
yl1-N-(3, 5- dighi Het ophemybi ARt by suhbanaside,

(R -N-11-[ (4-chl orophenyl ) pyrid-4-yl met hyl | azeti di n- 3-
y||-N-(3,5-dNitue[ﬁpbemybhmetbyhéuyipmaﬂh?@aazepiﬁin-3—y1}—N-
(S)-N-~I-[(4-chl orophenyi)pyrid-4-yinmethyllazetidin-3-

yl I -N- (3, 5-di$bgoiopheby))nethyl sul fonamide, 25 _
(RS)-N-(I-[(4-chlorophenyl)pyrimd-5-yl nmethyl]azetidin-
3-yl1-N-(3, SNdilt lbisphenylyrmephghgl) henhyiflezet2din-3-yl}-N-pyrid-
(R -N-{1-[(4-chl orophenyl)pyrim d-5-yl methyl]azetidin-
3-yl }- N-( 3, 53uvingbrpppeniPranidgl sul f onam de,
(S)-N-{I-[(4-ch] orophenyl fyrinid-S-Ylneth | Jazeti di n-
3-yl}- N (3, SNal 1 ot dpheryi Prephgredl roklr dezetidin-3-y1l}-N-(1-
10 oxide-pyrid-3-yl)methylsulfonamide,
N-(1R,2S,4S)-bicyclo[2.2.1]hept-2-yl1-N-{1-[bis (4~
chlorophenyl)methyl]azetidin-3-yl}methylsulfonamide,
N- (1R, 2R,4S)-bicyclo[2.2.1]hept-2~-y1-N-{1-[bis (4~
chlorophenyl)methyl]azetidin-3-yl}methylsulfonamide,
15 N-{l1-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}~N-(3,5-
difluorophenyl)methylsulfonamide,
N—{l—[bis(4—chlorophenyl)methyl]azetidin-3—yl}—N—
(thiazol-2-yl)methylsulfonamide,
N-{l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(3-
20 methoxyphenyl)methylsulfonamide,
N-{l-[bis(4-chlorophenyl)methyllazetidin-3~yl}-N- (3~
hydroxyphenyl)methylsulfonamide, |
N-{l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(3-
hydroxymethylphenyl)methylsulfonamide,
25 Ethyl N-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-

(methylsulfonyl)-3-aminobenzoate,



5 N-{l-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-N(3,5-

di f1 uor ophenyl ) benzyl sul fonam de, their optical isoners and their salts
with a pharmaceutically acceptable inorganic or organic acid. 11.

N-{I <[ bi s(4-chl orophenyl )nmethyl] 10

azetidin-3-yl}-N (3, 5-difluorophenyl)netfyl sul fonam de, its optical
isonmers and its salts with a pharnmaceutically acceptabl e inorganic or
organic acid. 12. Process for preparing the conmpounds of forrmula (I)
according to claim6, for which RL 15 represents a radical -N(R4)R5 in
which R5 is a hydrogen atom R4 is a radical -CR11R12-Ar or -CRL11R12- Het

and R12 is g hydregen 481&1%&%@%«3&%&%1:]raizte*&qtgi%-%egmw-w%_ Rb- COR11

for which R11 has the sanme nmeanings as in-claim is reacted with a

derivative ofi Jo@rumyligi iR i R3I—y1)2R tRY 1Ienesantisiea radical Ar or Het, R2,
R3, R11 Ar and Het have the sane neanings as in claim®6, the product is

123 i sol at ed Nae nizty 1i-87-0pt- [@iad (4 ceQreerhe y10 na t highakreeeutiincal-l y
acceptable salt. 13. Process for preparing conpounds of formula (1)
accordi ng toydllamng, for which RL 5 represents a radical -N(R4)-COR5 in
which R4 is a radical -C (R11) (R12) -Het or -C (R11) (R12) -Ar and R12 is
a hydrogén atdm- [FHar dctadrliozemphien vilh ate th vdd eizedtiive-3-y1 } =N~ (3, 5-
difluorobenzyl)amine,
N~{l~[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-N-(3,5-
difluorobenzyl)methylsulfonamide,
N-{1l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-N-

10 (pyrid-3-ylmethyl)methylsulfonamide,
N-{1l-[bis(4-fluorophenyl)methyl]azetidin-3-yl}-N- (3, 5~
diflucrophenyl)methylsulfonamide,
(RS)-N-{1-[(4-chlorophenyl)pyrid-3-ylmethyl]azetidin-3-
y1l}-N-(3,5~-difluorophenyl)methylsul fonamide,

15 (R)-N-{l1-[{(4-chlorophenyl)pyrid-3-ylmethyl]azetidin-3-
y1}-N-(3,5-difluorophenyl)methylsulfonamide,

(S)-N-{1-[ (4-chlorophenyl)pyrid-3-ylmethyl]azetidin-3-
yl}-N-(3,5-difluocrophenyl)methylsulfonamide,
(RS)-N-{1-[(4-chlorophenyl)pyrid-4-ylmethyl]lazetidin-3-

20 yl}-N-(3,5-difluorophenyl)methylsulfonamide,
(R)-N-{1-[(4-chlorophenyl)pyrid-4-ylmethyllazetidin-3-
y1l}-N-(3,5-difluorophenyl)methylsulfonamide,
(S)-N-{1-[(4-chlorophenyl)pyrid-4~-ylmethyl]lazetidin-3-
y1}-N-(3,5-difluorophenyl)methylsulfonamide,

25 (RS)-N-{1-[(4-chlorophenyl)pyrimid-5-ylmethyllazetidin-

3-y1}-N-(3,5~diflucrophenyl)methylsul fonamide,



Hal -COR5 is reacted with a derivative of fornula: R2 R3 NR11 NRb H 10
Hal represents a halogen atom Rb represents a radical Ar or Het and R2,
R3, R5, Rl11, Ar and Het have the sane neanings as in claim6, the product
is isolated and it is optionally converted to a pharnmaceutically
acceptable salt. 15 14. Process for pr ring the conpounds of formula (I)
according to claim6, for which Rl reg sents a radical -N (R4) -SQ2R6 in
which R4 is a radical -C (Rl) (R12) -Ar or -C(R11) (R12) -Het and R12 is
a hydrogen atom characterized in that a derivative 20 Hal - SO2R6 is
reacted wth a derivative of fornula: 124 R2, R3, Rl1 and R5 have the sane

Tadical A ab AT Rt or BURERPRER Y LLPUF BCaRg PireCRE bperbhtiry
the compoundt B Forair ot SrBEFeRkE v8raP Trh 6% 4R AT ch RL 1 epr csont o
enated e U LT Ao SpMb O Bk skl SRR
3-yl}-N=-(3,5-difluorophenyl)methylsulfonamide,
5 N—{l—[bis(4—chlorophenyl)methyl]azetidin—3-yl}—N—(3,5—
difluorophenyl)benzylsulfonamide,
their optical isomers and their salts with a
pharmaceutically acceptable inorganic or organic acid.
11. N-{l-[bis(4-chlorophenyl)methyl]-
‘10 azetidin-3-yl}-N- (3, 5-difluorophenyl)methylsulfonamide,
its optical isomers and its salts with a
pharmaceutically acceptable inorganic or organic acid.
12. Process for preparing the compounds of
formula (I) according to claim 6, for which R;
15 represents a radical -N(R4)Rs in which Rs is a hydrogen
atom, Rgq is a radical -CRjiRjz-Ar or -CRj;jRj;-Het and Ry,
is a hydrogen atom, characterized in that a derivative
Rb-COR;; for which R;; has the same meanings as in claim

6 is reacted with a derivative of formula:

=

Rb represents a radical Ar or Het, R;, Rs3, Rj; Ar and Het

20

have the same meanings as in claim 6, the product is



R2 R3 40 R2, R3, R4 and R5 have the sanme neanings as in claim6, the
product is isolated and it is optionally converted to a pharnaceutically
acceptable salt. 15 16. Process for preparing the conpounds of fornula (1)
according to claim6 for which R_represents a radical -N (R4) SO2R6r
characterized in that a derivative Hal -S02R6 is reacted with a derivative
of - formula: 125 R2 R3.X NNH | R4 R2 , R4 and R6 have the sane
meanings as in claim6 and Hal represents a hal ogen atom the product is

i sol ated and optionally converted to a pharmaceutically 5 acceptable salt.
17. Process for preparing the conpounds of formula (I) according to claim

ot e B SEPSIte 2 LA oo O gt zed I (hat
pharmaceutically acceptable salt.
13. Process for preparing compounds of
formula (I) according to claim 6, for which R;
5 represents a radical -N{R4)-CO-Rs in which R; is a
radical -C({Rj1) {R12)-Het or -C(Ri1) (Ry2)-Ar and Ri» is a
hydrogen atom, characterized in that a derivative

Hal-CCRs is reacted with a derivative of formula:

2
Ra.,\

NTToR

S

N Rb
H

10 Hal represents a halogen atom Rb represents a radical
Ar or Het and Rz, R3, Rs, Ry;, Ar and Het have the same
meanings as in claim 6, the product is isolated and it
is optionally converted to a pharmaceutically
acceptable salt.

15 14. Process for preparing the compounds of
formula (I) according to claim 6, for which R,
represents a radical -N(Ry)-SO3;R¢ in which Ry is a
radical ~-C{Ri1) (R12)-Ar or -C(Rji1) (Ri2)-Het and Ry, is a
hydrogen atom, characterized in that a derivative

20 Hal-S03R¢ is reacted with a derivative of formula:



NL 10 15 NH | R4 R2, R3, R4 and R5 have the sane neanings as in claim®6
and Hal represents a halogen atom the product is isolated and optionally
converted to a pharmaceutically acceptable salt. 18. Process for preparing
t he conpounds of fornula (1) according to claim6 for which Rl represents
a radical -N (R4) -SO2-Rér R4 is a radiggl Het or Ar, characterized in
that a derivative Rd-NH-S02-R6 is reacted with a derivative of fornula:
126 N\IOH or "Ovs Rd represents a radical Ar or Het, R2, R3 and R6 have
the same nmeanings as in claim6 and Ms represents a 5 net hyl sul fonyl oxy
radical, the product is isolated and it is optionally converted to a
pharmaceutically acceptable salt.R49. Process for preparing the conpounds
of formula (1) according to clzﬁmﬁ, characterized in that 10 a
derivative R2-CHBr-R3 is reacted®wth a derivative of

e

LT

N7 Rb
H

Rz, R3, Ri1 and Rs have the same meanings as in claim 6,
Hal represents a halogen atom and Rb represents a
radical Ar and Het, the product is isolated and it is

5 optionally converted to a pharmaceutically acceptable
salt.

15. Process for preparing the compounds of

formula (I) according to claim 6 for which R; represents
a radical -N(R4)Rs, characterized in that a derivative

10 Rs(R4)NH is reacted with a derivative of formula:

N
\O

Rz, R3, Ry and Rs have the same meanings as in claim 6,
the product is isolated and it is opticnally converted
to a pharmaceutically acceptable salt.

15 16. Process for preparing the compounds of
formula (I) according to claim 6 for which R; represents
a radical -N(Ry4)S02R¢, characterized in that a
derivative Hal-SO;R¢ is reacted with a derivative of

formula:



formula: HNI1 R 1 Rl, RZ and R3 have the sane neanings as in claim®6, the
product is isolated and it is optionally converted to a 15
pharmaceutically acceptable salt. 20. Process for preparing the conpounds
of formula (1) according to claim6 for which Rl represents a radical -N
(R4) -S2-R6 for which R4 is a piperid-4,yl radical substituted on the
nitrogen with an al kyl 20 radical, characterized in that a correspondi ng
conmpound of formula (1) for which RL represents a radical 127 -N (R4)
-S02-R6 for which R4 is a piperid-4-yl radical is alkylated, the product
is isolated and it is optionally <converted to a pharmaceutically
acceptable salt. 21. Process for preparing the conpounds of 5 formula (1)
according to claim6, for which Rgrepresents a radical -N (R9) -SO2-R6 for
which R1is a phenyl radical subSfituted with a pyrrolid-1-yl radical,
characterized in that pyrrolidine is reactéd wth a correspondi ng conpound
of forrmula (1) for which 10 R= represents a radical -N (R4) SO2R6 for which
R4 is a phenyl radical substituted wt a'ﬁq@ gen atom the product is
isolated and it is optionally converted to a | pharmaceutically acceptable
sal t. R4

Rz, Rz, Rg and R¢ have the same meanings as in claim 6
and Hal represents a halogen atom, the product is
isolated and optionally converted to a pharmaceutically
5 acceptable salt.
17. Process for preparing the compounds of
formula (I) according to claim 6 for which R; represents
a radical -N(Ry)CORs, characterized in that a derivative

Hal-CORg¢ is reacted with a derivative of formula:

~N

10 R4

Rz, Rz, Ry and Rs have the same meanings as in claim 6
and Hal represents a halogen atom, the product is
isolated and optionally converted to a pharmaceutically
acceptable salt.

15 18. Process for preparing the compounds of
formula (I) according to claim 6 for which R; represents
a radical -N({(R4)-S0;-Rg, Ry is a radical Het or Ar,
characterized in that a derivative RdA-NH-S0,-Rg is

reacted with a derivative of formula:



10

15

20

126

2 2
Rs—l\‘ Ry,x\

N or N—

\OH l-\OMS

Rd represents a radical Ar or Het, Ry, Rs and Rg have

the same meanings as in claim 6 and Ms represents a
methylsulfonyloxy radical, the product is isolated and
it is optionally converted to a pharmaceutically
acceptable salt.

19. Process for preparing the compounds of
formula (I) according to claim 6, characterized in that
a derivative R,-CHBr-R3 is reacted with a derivative of

formula:

HN—

“a

1

Ri, Rz and Rz have the same meanings as in claim 6, the
product is isclated and it is optionally cénverted to a
pharmaceutically acceptable salt.

20. Process for preparing the compounds of
formula (I) according to claim 6 for which R; represents
a radical -N(R4)-S02-Rg for which R4 is a piperid-4-yl
radical substituted on the nitrogen with an alkyl
radical, characterized in that a corresponding compound

of formula (I) for which R; represents a radical



10

127

—-N(R4) -S502-R¢ for which Ry is a piperid-4-yl radical is
alkylated, the product is isolated and it is optionally
converted to a pharmaceutically acceptable salt.

2l. Process for preparing the compounds of
formula (I) according to claim 6, for which R,
represents a radical -N(Ry)-S50,-R¢ for which R, is a
phenyl radical substituted with a pyrrolid-1-yl
radical, characterized in that pyrrolidine is reacted
with a corresponding compound of formula (I) for which
Ry represents a radical -N{R4)SO;R¢ for which R, is a
phenyl radical substituted with a halogen atom, the
product is isolated and it is optionally converted to a

pharmaceutically acceptable salt.



