WD 01/ 64632 PCT/ FRO1/ 00600 AZETI DI NE DERI VATI VES, THEI R PREPARATI ON AND
PHARVACEUTI CAL COMPCOSI TI ONS CONTAI mnr present invention relates
to derivatives of 5 fornul a: LR(]j l their preparation and the

nedi cament s wol icyYerNi ng them In forgula (1), Rrep i cal
CR1IR2, C=C (WR5) S{"g% or 15 C=C (R,)) Sggg%k, or R1 rep?géﬁgi/%oﬁ?grogen

atomand R2 represents a radical -C (R8) (R9) (R10) , -C (R8) (R11) (R12)
, -CO NR13R14, - GHZTCOINRLIRR4VATCHZSCOTREIR CRARARATCOICHGIPal kyl, 20
-SOR6, -S2-R6, -C (OH) (R12) (R6) , -C(OH) (RB) (alkyl) , -C( NOaIk)
R6, -C (=NO CH2- CrHRGRYAGEJTECHR2- ChMPGS) T NR3I R3aN TA 7 1CHRs CrgeMiCal k) R6r - CH
(R6) NR31R32, -CH (R6) NHSQ2al k, -CH (R6) NHCONHal k or -CH (R6) NHCQal k,
2 or Rl represents an al kyl, NH R15, cyano, -S-al k-NRL6R17, -CH2-NR18R19,
or -NR20R21 radical and R7 represents a

The present invention relates to derivatives of

5 formula:

their salts, their preparation and the medicaments

10 containing them.
In formula (I),

R represents a radical CRjR;, C=C(Rs)SO,Rs or

15 C=C(R7)502alk,

or Ry represents a hydrogen atom and R; represents a
radical -C(Rg) (Rg) (Rio), -C(Rg) (R11) (R12), —CO-NRj3Riy,
—-CH2-CO-NRi13R14, -CH;-CO-Rg, -CO-Rg, -CO-cycloalkyl,
20 -S0-R¢, -S502-Re, -C(OH) (R12) (Rg), —-C(OH) (R¢) (alkyl),
-C(=NOalk)Re, -C(=NO-CH;-CH=CH3)Rg, -CH;-CH (Rg)NR3:R3,
-CH;-C (=NOalk)Re¢, -CH(Rg)NR31R32, —CH(Rg¢)NHSOzalk,

-CH (R¢) NHCONHalk or -CH(Rg)NHCOalk,

LT
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radical -C (R8) (R1L ) (R12) , 5 R3 and R4, which are identical or

different, represent either an al kyl or cycloal kyl radical, or an aromatic

chosen from phenyl, naphthyl or indenyl, these aromatics being
unsubstituted or substituted with one or nore hal ogen atons or al kyl,
al koxy, fornyl, 10 hydroxyl, trifluoromethyl, trifluoronethoxy, -CO alk,
cyano, -COOH, -COQal k, -CONR22R23, -CO NH NR24R25, al kyl sul fanyl,

al kyl sul fi nydr & kydpsudfeormyd ,an al kgt lSulNERiL al &yhno al kyt+ suk £ RyRal kyl ,

al kyl sul fonyl al kyl, hydroxyal kyl or -al k-NR24R25 15 radicals; or a

het er oar omat T CHchds e of r om th&0Fenzadiucyl , abénkotddazaiatts kenzot hi enyl
benzoxazolyl, chromanyl, 2,3-di hydrobenzofuryl, 2, 3-dihydrobenzothienyl,
furyl, |n1da§%¢y¢al T%b%ﬁr@hah9$u/vsqu|nonI pyrronI, pyridyl, 20
pyrinidlnyl quinolyl, 1,2,3,4- tetrahydr0|squ|nonI, t hi azol yl and
t hi enyl rings, it being possible for these heteroaromatics to be

unsubsti%ut _ogmi§#bst %ed mﬁt one OE mor e hal ogen atons or al kyl,
al koxy, Rydroxyl"“ t VfW nﬁfﬁyﬂ P FRGOPO fﬁ5§§ n5n E?BHSSGHGI[H

aICE;?F!sEIfl-E%, é\llRﬁw su]r’f%fn:;??\?zgYF%ﬁ? Hl"?%ﬁy‘%‘\lalr 3 Sraﬂt Is"i‘sﬁ%%ﬁ/%l kyl |
al kyl sul f onylal &yl onﬁygmggyﬁlkyA phagy £al s, ; déﬁ&%ﬁpiﬁéfgts a hYdroge”
atom or an al kyl radi cal represents a ra 5 R
represents as€£yed Ot K\bei @t @F OeYSt PBhKYE OF substituted with one

or more halogen atoms cr alkyl, alkoxy, formyl,

10 hydroxyl, trifluoromethyl, trifluoromethoxy, -CO-alk,
cyano, -COOH, -COOalk, -CONR22Rz3, -CO-NH-NR,4R:s,
alkylsulfanyl, alkylsulfinyl, alkylsulfonyl,
alkylsulfanylalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, hydroxyalkyl or -alk-NR,3Ras

15 radicals; or a heterocaromatic chosen from the
benzofuryl, benzothiazolyl, benzothienyl, benzoxazolyl,
chromanyl, 2,3-~dihydrobenzofuryl,
2,3-dihydrobenzothienyl, furyl, imidazolyl,
isochromanyl, isoquinolyl, pyrrolyl, pyridyl,

20 pyrimidinyl, quinolyl, 1,2,3,4-tetrahydroisoquinolyl,
thiazolyl and thienyl rings, it being possible for
these heterocaromatics to be unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, hydroxyl, trifluoromethyl, trifluoromethoxy,

25 cyano, -COOH, -COOalk, -CO-NH-NRzsRz5, —-CONR:3R33,
-alk-NRo4Rys5, alkylsulfanyl, alkylsulfinyl,
alkylsulfonyl, alkylsulfanylalkyl, alkylsulfinylalkyl,

alkylsulfonylalkyl or hydroxyalkyl radicals,



het er ocycl enyl radical optionally substituted by a -CSO phenyl radical, RE
represents a hydrogen atomor an al kyl radical, 10 RO represents a radi cal
-CO NR26R27, -000H, -CQQal k, -CH20H, -NH CO NH al k, - CH2- NHR28 or

-NHCOCal k, Rio represents a radical Ar or Het, 15 Rl11 represents a radical
-S2-al k, -SO2-Ar or -SO2-Het, R12 represents a hydrogen atomor a radical
Ar or Het, 20 R13 represents a hydrogen atomor an al kyl radical, Rl4
represents &Ra adipcalsefits HethydralderAratam «al krnHetl ky1IRES Iieprnesent s an

al kyl, cycloal kyl or -al k-NR29R30 25 radical, R16 and R17, which are
identical or different, represent a hydrogen atomor an al kyl radical or
alternatively R16 and R17 together formw th the nitrogen atomto which 4
they are attfcHEPTESTN 40 21 0-AfEfsdr & @¥sdietirated or saturated nmono- or

bi cyclic heterocycle optionally containing one or nore other heteroatons
chosen from oxygen sul fur and nitrogen and opti onally substituted 5 with

one or r | k r adi aI ) sents a dro n atom or an al kyl

radi cal , s 1511’i gétperse@r?& aahfé’r‘:gﬁ@ﬁﬁ%' Omh(?rteziﬁ’ Cklﬂ k@jcldal kyl, 10

cycl oal kyI al yl carb Qr COOaI Kk

radi cal , k{:jf%lt er naﬂi\z %E aérjl Iﬁ%t or T véftsnu%O e*Hérj\ll‘lnier%geh Atom to which
they are at tached g 31 tgaépcgze,nber ed

Re¢ represents a hydrogen atom or an alkyl radical,

10
Ry represents a radical -CO-NRysR27, -COOH, -COOalk,
-CH,0H, -NH-CO-NH-alk, -CH;-NHR.g or -NHCOOalk,
Rio represents a radical Ar or Het,

15

R11 represents a radical -S0;-alk, -S0:-Ar or -SC.-Het,

Ri; represents a hydrogen atom or a radical Ar or Het,

20 Ri: represents a hydrogen atom or an alkyl radical,

R:; represents a radical Ar, Het, -alk-Ar or -alk-Het,

Ris represents an alkyl, cycloalkyl or -—-alk-NR;gRse

25 radical,

Ri¢ and Ry, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Rig

and Ri7 together form with the nitrogen atom to which



15 unsaturated or saturated nono- or bicyclic heterocycle optionally
contai ning one or nore heteroatons chosen from oxygen, sulfur and nitrogen
and optionally substituted with one or nore al kyl radicals, 20 -NR20R21
represents a 3- to 8-nenbered saturated or unsaturated nonocyclic

het erocycl e optionally containing another heteroatom chosen from oxygen,
nitrogen and sul fur, 25 R22 and R23, which are identical or different,
represent atchydragenaataghen an3al kyl 1pagikeskren ahbernakicvel y-R22 and
R23 together formwith the nitrogen atomto which they are attached a 3-

t o 10- menber edtsattrdt adnowpnor bhchicéyel hethebeyedtychbetaphiaongl |y
cont ai ni ng anot her 5 heteroatom chosen from oxygen, sulfur and nitrogen and
bei ng opti onabPhyasnbsui toeedrwinbheongher hererakkphs cadseal srobh Rey and
R25, which are identical or different, represent a hydrogen atomor an

al kyl , - COOaPKYJ€yel ALKV, ardl Ryt&parbabkyll cPLapraOLal Rubs thyditegyal kyl
radical gr alternatively R24 and R25 together formw th the nitrogen atom
to mhichgihevlﬁ eCRft 8ChBATE 31K¥d 16916248nbered saturated or unsaturated
nono- or bicyclic heterocycle, optionally containing another heteroatom
chosen from oxygen, sulfur and nitrogen and being optionally substituted

w th one or por - l, -(%igl - Ik, - CS-NHal-k, oxo,
hydroxyalkyl,hl e?g%%¥%ggfﬁpéﬁuy%%% t%?hf%%Fgr%ﬁéﬁdagg' . ‘'which are

identical or different, represent

Ris represents a hydrogen atom or an alkyl, cycloalkyl,
10 cycloalkylaikyl, cycloalkylcarbonyl, -SO,alk, -CO-NHalk

or -COQOalk radical,

or alternatively Rig and Rjy form with the nitrogen atom

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

15 unsaturated or saturated mono- or bicyclic heterocycle
optionally containing one or more heteroatoms chosen
from oxygen, sulfur and nitrogen and optionally
substituted with one or more alkyl radicals,

20 -NRysRz; represents a 2- to 8-membered saturated or

unsaturated monocyclic heterocycle optionally
containing another hetercatom chosen from oxygen,

nitrogen and sulfur,

25 Ry> and Rs3, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Rsy;
and Rg3 together form with the nitrogen atom to which
they are attached a 3- to 1l0-membered saturated mono-

or bicyclic heterocycle optionally containing another



a hydrogen atom or an al kyl, hydroxyal kyl, cycloal kyl, cycl oal kyl al kyl,
-al k- COQal k, -al k-Ar, -alk-Het, Het or 20 -alk-N(alk)2 radical, R26 and R2-
may also cormwith the nitrogen atomto which they are attached a 3- to
10- mrenber ed unsaturated or saturated nomo- or bicyclic heterocycle
optionally containing one or nore other heteroatons chosen from oxygen,
sul fur and nitrogen and 25 optionally substituted with one or nore al kyl or
al koxy radiltatsroatbal ogescat fnsyn 6xR28ny epuesent sna rCHPeoakk, ahenzyl ,

- SQ2al k, - CONHal k, -CQal k, cycl oal kyl al kyl carbonyl, cycl oal kyl car bonyl or
-CO (CH2) naHiradiealonslhyi sukgbatutedlwiphoeng, cR280andaRBY). which are
identical or different, represent a hydrogen atomor an al kyl radical or
alternativel y2®cadhd R30 together formwith the nitrogen atomto which 10
they are attached a 3- to | O-nenbered saturated nono- or bicyclic

het er ocycl e optionally containing another heteroatom chosen from oxygen,

sul fur and nitrogen_and .bei.ng optionall subst'L%%ed wi th one or nore
al kyl " &di c%%s? T5 R We{Hu“h%zf,eDv&hcfo%h ek ot §T G- di eI T
represent a h%g 0g gé m.oL .a a&ky?l Ar-Qh, 18l k=Ar,radjcal or
aIternativeI? % aﬁ%n g togét%gr o] nimﬁ%ﬁ ?%e’_%?%r%%é%3gtonytp whi ch
they are attached-a-heteroeycle)R0ochogen, from gz L1 M, 0yl qazetidinyl,
pyrrolidinyl and piperidinyl,

alternatively Rzy and Rys together form with the

nitrogen atom to which they are attached a 3- to

10 l0-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, -CCalk,

-CO0Oalk, -CO-NHalk, -CS-NHalk, oxo, hydroxyalkyl,

15 -alk-0-alk cr -CO-NH,; radicals,

Rzs and Ryy, which are identical or different, represent
a hydrogen atom or an alkyl, hydroxyalkyl, cycloalkyl,
cycloalkylalkyl, -alk-CO0Oalk, -alk-Ar, -alk-He%, Het or
20 -alk-N{({alk), radicai, Rys and Ry; may also form with the
nitrogen atom to which they are attached a 3- to
10-membered unsaturated or saturated mono- or bicyclic
heterocycle optionally ccntaining one or more other
heterocatoms chosen from oxygen, sulfur and nitrogen and
25 optionally substituted with one or more alkyl cr alkoxy

radicals or halogen atoms,



al k represents an al kyl or al kylene radical, 25 Ar represents a phenyl or
napht hyl radical optionally substituted with one or nore substituents
chosen froma halogen atomor an al kyl, al koxy, -CO al k, cyano, -COOH,

- COCal k, -CONR22R23, -CO NH NR24R25, al gyl sul fanyl, alkyl sul finyl,

al kyl sul fonyl, al kyl sul fanyl al kyl, 7 al kyl sul finyl al kyl,

al kyl sul fonyl al kyl , hydroxyal kyl, -al k- NR2Z4R25, -NR24R25, al kylt hi oal kyl,
fornyl, hydrexylreprEsant@CR3,~dietalk D pkkz N, cysboal kyl-oon:52NH2 radi cal ,
5 Het represents a 3- to 10-nenbered unsaturated or saturated nono- or

bi cyclic hetetoeyk| ecgohbalhiyhgieptcaobonpie hetéveadkoisachosenh brom
oxygen, sulfur and nitrogen and optionally substituted with one or nore
hal ogen at onsCor (AHKWOE alakexpl al koxycar bonyl, 10 - CONR22R23, hydr oxyl,
hydr oxyal kyl, oxo or SO2NH2 radicals. In the preceding definitions and in
those which follow, unless otherw se stated, the al kyl and al kyl ene

radi cal s and portions_and the_al koxy radicals and 15 portions are in the
form of & stParghBIBRlbFanéhed ©Enhdirn and contain 1 to 6 carbon atons, the
cycloal kyl radicals contain 3 to 10 carbon atons and the heterocycl oal kyl
and heterocyclenyl radicals contain 3 to 10 carbon atonms. 20 Anpng the

al kyl radicaks, therg ,"W%Pfh £’P@tié’{)\-ﬁ?j #Qf é‘Ptcﬁ%%geféé‘é/,' D PLopyl
i sopropyl, nZbdatyl, *Sec-butyl’ Tso-butyl tert-butyl, pen ff an hexyl
radi cals. Ampng,tbgqahkaxymr8di gal §1kyNeLeqMBY1P8r a1ternatively R
and Rjp together form with the nitrogen atom to which
10 they are attached a 3- to l0-membered saturated mono-
cr bicyclic heterccycle optionally containing ancther
hetercatom chosen from oxygen, sulfur and nitrcgen and

being optionally substituted with one or more alkyl

radicals,

R31 and Ri3;, which are identical or different, represent
a hydrogen atom or an alkyl, Ar or -alk-Ar radical or
alternatively Rj3; and Rj; together form with the
nitrogen atom to which they are attached a heterocycle
20 chosen from aziridinyl, azetidinyl, pyrrolidinyl and

piperidinyl,
alk represents an alkyl or alkylene radical,

25 Ar represents a phenyl or naphthyl radical optionally
substituted with one or more substituents chosen from a
halogen atom or an alkyl, alkoxy, -CO-alk, cyano,
~-COOH, -C00Oalk, -CONR;2Rz3, -CO-NH-NRy4Rz5, alkylsulfanyl,

alkylsulfinyl, alkylsulfonyl, alkylsulfanylalkyl,



menti oned the nethoxy, ethoxy, n-propoxy, iso-propoxy, 25 n-butoxy,
sec- butoxy, tert-butoxy and pentyloxy radicals. Anong the

adicals, there may be nentioned the cyclopropyl, cyclobutyl,
and cycl ohexyl radicals. 87The heterocycl oal kyl radicals are

i so- but oxy,
cycl oal kyl r
cycl opentyl
cycl oal kyl
with a heter

radicals in which at |east one of the carbon atons is
oatom chosen from nitrogen, sulfur and oxygen. Anobng t

repl aced
hese,

there may beabeplsobétnyhelbypyraokytsoykoniphdazol i diyaybxyRykazolidinyl,

pi peridyl,

pi perazi nyl and norpholinyl rings. The heterocycl enyl r

adi cal s

are cycl oal ky&lkr@li@at s 1N¥RMRisch adtk yileastoade 16 arflamyat, omyids oxepl,aced
oat om chosen from oxygen, sulfur and 10 nitrogen and which
contain at |ehst e cfon—CarBdimNHocyeddledyii trogénNdoutd & drond. Anpng
the heterocyclenyl radicals, there may be nentioned the
ahydr ohydropyri di nyl, 3,6-di hydropyridyl, 1,2-dihydropyridyl,

with a heter

1,2,3,4-tetr

- di i dyl 51,2, 3, 6- d |, :
14 5,0 Cex TRy O GRSFRR Grrii 2L by F o PRYY SCab Ky FOFFRGF, ©2- i i cazol i nyl.

- ' - di - di hydr of | d. .
2 pyrazollny%?tu§a€?glggggg %%Lgyéggf*c #ege£8cy% §y§%g§?69ﬂPﬂy8P8pyridyl

1,4,5,6-tetr

f I uor odi hydr

uranyl rings. ose eferred are

rings. The termbal ogens cOPEhSeShELA ERSy ELyQLLNes, 1 PLonifng and iodine.

10

15

nitrogen and optionally substituted with one or more
halogen atoms or alkyl, alkoxy, alkoxycarbonyl,
—CONRz2Rz3, hydroxyl, hydroxyalkyl, oxo or SO,NH,
radicals.

In the preceding definitions and in those which
follow, unless otherwise stated, the alkyl and alkylene
radicals and portions and the alkoxy radicals and
portions are in the form of a straight or branched
chain and contain 1 to 6 carbon atoms, the cycloalkyl
radicals contain 3 to 10 carbon atoms and the
heterocycloalkyl and heterocyclenyl radicals contain
3 to 10 carbon atoms.

Among the alkyl radicals, there may be
mentioned the methyl, ethyl, n-propyl, isoprcpyl,
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,
n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy and
pentyloxy radicals.

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

cyclohexyl radicals.



Anong the he
mentioned: b
chromanyl, 2

i ndol i nyl, i
pyridyl, pyr
1,2, 3,4-tetr

terocycles representing Het, the follow ng heterocycles my be
enzofuryl, 25 benzothiazolyl, benzothienyl, benzoxazolyl,

, 3-di hydr obenzofuryl, 2, 3-di hydrobenzot hi enyl, furyl,

ndol yl, isochromanyl, isoquignolyl, piperidyl, pyrrolyl,

imdinyl, quinolyl, 1,2,3,4-tetrahydroisoquinolyl,

ahydr oqui nol yl, thiazolyl and thienyl. When R3 and/or R5

represent independenthy aetsubsyctuokedyphenylcatbeakat terlbalpyeferably

or trisubstituted. Wien Rte and Rl, together formwth the
nitrogen atoaditeighivhwhhey arelatsached af3thtocia®onenbermd isat urated
ed nono- or bicyclic heterocycle, the latter is preferably an
azetidinyl, p§Pteredi nykh @0hpipeprdrnyFhogsnphsbPinyltreapanosphéhicnyl or

nono-, d-4-
or unsat urat

pi per azi nyl

ring. When R18 and R19 together formw th the nitrogen

atomto

whi ch they afBYaP¥¥8RBd &™SN9t 5NE6SnehbEFEIMa¥aPEr REBAL6FP SHnSAEUr at ed nDNO-
het er Cécle 15 Ege Igtter s prefer b|¥ an azetidinyl,
OVE EPB&HT BT hyl ThBrBROLERGY Lt RV ARGPDRERTHyY BEOSpEBbkazi nyl

or bicychgc
pyrrolidinyl
ring. The he
pyrrolidinyl
i m dazol yl

they are att
bi cyclic het

10

L d or21 i fer abl i dinyl
D ReeX e i B nPERRREARF T E3R0ER, arorphol t oyl i b

Fhiannrpholinyl, pi perazi nyl or

Vhen R2213nd,B23,Lagetherform piil Lbe piLiggen,  atom to which

ached a 3- to 1 ere
eree¥6he, in which at least one carbon atom is replaced

with a heterocatom chosen from oxygen, sulfur and
nitrogen and which contain at least one carbon-carbon
or carbon-nitrogen double bond. Among the
heterocyclenyl radicals, there may be mentioned the
1,2,3,4-tetrahydrohydropyridinyl, 3,6-dihydropyridyl,
1,2-dihydropyridyl, 1,4-dihydropyridyl,
1,2,3,6-tetrahydropyridinyl,
1,4,5,6-tetrahydropyrimidinyl, 2-pyrrolinyl,
3-pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl,
3,4-dihydro-2H~pyrane, dihydrofuranyl and
fluorodihydrofuranyl rings. Those preferred are the
3,6-dihydropyridyl rings.

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

Among the heterocycles representing Het, the
following heterocycles may be mentioned: benzofurvyl,
benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl,
2,3-dihydrobenzofuryl, 2,3-dihydrobenzothienyl, furyl,
indolinyl, indolyl, isochromanyl, isoquinolyl,

piperidyl, pyrrolyl, pyridyl, pyrimidinyl, quinolyl,

saturated or saturated nono- or




the latter is preferably an azetidinyl, pyrrolidinyl, 25 piperidinyl,

nor phol i nyl, thianorpholinyl or piperazinyl ring. When R24 and R25
together formwith the nitrogen atomto which they are attached a 3- to
10-menbered saturated or unsaturated m@no- or bicyclic heterocycle, 10 the
| atter is preferably an azetidinyl, pyrrolidinyl, piperidinyl,

nmor phol i nyl, thianorpholinyl or piperazinyl ring. Wien R26 and R27,

toget her formw, thiatbecnahyagensoguahemyto which they are attached a 3- to
10-nmenbered saturated or unsaturated nono- or bicyclic heterocycle, the
latter is preéferablytanrapetivdonyhplpyrrohidinyl)! apdperidngyl.,

nmor phol i nyl, thianorpholinyl or piperazinyl ring. 10 When R29 and R30
together formw th tHeeni Reoged/ ontBdmnepwtcstt tihelerereleattiacled a 3- to
10-nmenbered saturated or unsaturated nono- or bicyclic heterocycle, the
latter is préfeprabrytad aRenvdinyhe PPEFSFi dPnpFefeprBrvdrAYP; nBEphol i nyl ,
thiannrpnplin¥l or §5~'eigerazinyl ring. Whien R31 and R32 together form
with -.he ni PFo§EnSU8EEM 5%Ghi ch they are attached a 3- to 10- menbered
saturated or unsatur d no-_or, bicyclic heterocycle, . the latter is
preferably an azetidﬁhép, Py ryo fﬁ?n@%?eﬁ%e%i%%?$d¥h§?,t%%r$h%¥?%§W,

thiamor phol i gyh ot phRenazhayl ahengc BEAEAr 8PkY. 6 10-mempered

saturated or unsaturated mono- or bicyclic heterocycle,
the latter 1is preferably an azetidinyl, pyrrclidinyl,

10 piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring.

When Rjg and R;s together form with the nitrogen
atom to which they are attached a 3- to 1l0-membered
saturated or unsaturated mono- or bicyclic heterocycle,

1> the latter is preferably an azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiamorpholinyl or
piverazinyl ring.

The heterocycle formed by NRysRz; is preferably
azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl,

20 thiamorpholinyl, piperazinyl or imidazolyl.

When R;; and Ry3 together form with the nitrogen
atom to which they are attached a 3- to l10-membered
saturated or unsaturated mono- or bicyclic heterocycle,
the latter is preferably an azetidinyl, pyrrolidinyl,

25 piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring.

When R;; and Rjs together form with the nitrogen
atom to which they are attached a 3- to l10-membered

saturated or unsaturated mono- or bicyclic heterocycle,



R represents a radical CRIR2, 25 either P, represents a hydrogen atom and
R2 represents a radical -C (Re) (R -) (R12) or C (R8) (R9) (R10) , 11 or R1
represents an al kyl radical and R2 represents a radical -C (R38) (R11l) (R12)
, R3 and R4, which are identical or different, represent 5 either a phenyl
which is unsubstituted or substituted wth one or nore hal ogen atons or

al kyl, al koxy, trifluoronethyl, trifluoronethoxy, cyano, -CONR22R23,

hydr oxyal kyl the 1akkeNR24RRbefadibalsanonzatibehelpapgmaticdehosen fromthe
pyridyl, pyrimdinyl, 10 thiazolyl and thienyl rings, it being possible for
t hese heteropionatidésyflo herphsubstyit utedaoprpsabstiylubed with one or nore
hal ogen atons or al kyl, al koxy, hydroxyl, trifluoronethyl,
trifluoronethéryraeyané, TA0ONR22R23, -al k- NR24R25 or hydroxyal kyl radical s,
15 R8 represents a hydrogen atom_ RO represents a - CO NR26R27, - CQOQal k

- CH2OH, -NH-COhNH-a%Q?n-éHQiNHP297oFogﬂﬁﬁifhf?rmaﬂ+%%J?hez@ltﬁﬁg?%presents
a radical_Ar _or Het, gﬂl.regresents a_radi cal -SCZ-aLﬁ{ - SO2- Ar - or

- SO2- Het ,> 252RYB F8plBdERt S FEpPESeArS 25 iYdPogen “8t om BFTRSF&di cal Ar or

L 2 AN R ML S5 USRI oo U LLore e oL byt o0
the latter is preferably an azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring.

10 When Rpg and Rig together form with the nitrogen
atom to which they are attached a 3- to 10-membered
saturated or unsaturated mono- or bicyclilic heterocycle,
the latter is preferably an azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiamorpholinyl or

15 piperazinyl ring.

When R3: and R3; together form with the rnitrogen
atom to which they are attached a 3- to 10-membered
saturated or unsaturated mono- or bicyclic heterocycle,
the latter is preferably an azetidinyl, pyrrolidinyl,

20 viperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring.

Preferably,

R represents a radical CRiRj,
25
either R; represents a hydrogen atom and R; represents a

radical -C(Rg) (R1z) (R12) or C(Rg) (Rg) (Rig),




12 and R23 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 oneor nore alkyl radicals, R24 and
R25, which are identical or different, represent a hydrogen atom or an

al kyl, cycloal kyl, 10 al kyl cycl oal kyl or hydroxyal kyl radical or

al ternativelyr R4 repdeB2ntisoget hakylomadsdal el R tepgeBeat @Myt 0 Which
they are attached a 3- to 10-nenbered saturated or unsaturated nono- or

bi cyclic hetatiomicl-< Gpti(@aa)l (Ba.Epnt ai ni ng anot her het eroatom 15 chosen
from oxygen, sulfur and nitrogen and being optionally substituted with one
or nore al kyl, -CQalk, -COQCalk, -CO NHal k, -CS-NHal k, oxo or -CO NH2

radi cals, Ar represents a phenyl or naphthyl radical optionally 20

subst i t ut ed Rei BRd1Rer whigibtd neyeifien tehoslercf rdif te tel ogeremtaseror  an al kyl
al koxy, -CO-al k, cyano, -COQalk, -CONR22R23, al kyl sul fonyl, hydroxyal kyl,
- al k- NR2AR2 B 1 Ehg AR e drEidah Igr3in ot L tutgedy e NHpS/ell tostidgyl  or
SO2NH2 radi cal, 25 Het represents a benzofuryl, benzothiazolyl,

benzot hi enyl”* BefZ 6k &5IBALE f 9en HRRhAYI12Lkpyr ot KAXY pyri dyl |

qui nol yl, 1%f%é%d%f%ﬁé¥ﬂ§¥?“¥f§ ‘ﬁﬁgéﬁgéﬁdxy, cyano, -CONR:2R»z3,
hydroxyalkyl or -alk-NRys;R,s radicals; or a
heteroaromatic chosen from the pyridyl, pyrimidinyl,
10 thiazolyl and thienyl rings, it being possible for
these hetercaromatics to be unsubstituted or
substituted with one or more halogen atoms or alkyl,
alkoxy, hydroxyl, trifluoromethyl, trifluoromethoxy,

cyano, —~CONRz2Rz3, -alk-NRy4Rzs or hydroxyalkyl radicals,

15
Rg represents a hydrogen atom,
Ry represents a —-CO-NRy¢R,7, —-COCalk, -CH,OH,
-NH-CO-NH-alk, =-CH;-NHR;g or -NHCOOalk radical,
20

Rip represents a radical Ar or Het,

Ri;1 represents a radical -SO;-alk, -SO,-Ar or -SO,-Het,

25 Rjy represents represents a hydrogen atom or a radical

Ar or Het,

Rz> and Rp3, which are identical or different, represent

a hydrogen atom or an alkyl radical or alternatively Ry,



1,2,3, 4-tetrahydroqui nolyl, thiazolyl or thienyl ring. The conpounds of
formula (1) may be provided in 5 the formof enantioners and

di astereoi soners. These optical isonmers and m xtures thereof form part of
the invention. The conpounds of fornulig (1) for which R represents a
radi cal CR1LR2, in which Rl represents a 10 hydrogen atom and R2 represents
a radical C(R8) (R11l) (R12) in which R8 represents a hydrogen atom RI11
represents and &dicabge S02r AformSA2t hletherni SeBakk aredmRL3 [gPLESents a

hydrogen atom or a radical Ar or Het, and the conpounds of formula (1) for
whi ch R repridsentare atadicdald 16 T=G  RE)-r@lRbred LaGuddd HPadk may be
prepared according to the follow ng reaction scheme: 14 R3 R3 Ra
Ra- SC2CH2Rb o D iRy R4 o+ B e D Res IS0 DrBHD S (IGHY)Gh i n iy ba rR3GH(Br ) R4
hetercatom chosen from oxygen, sulfur and nitrogen and
5 being optionally substituted with one or more a_kyl

radicals,

Rys and Ry;, which are identical or different, represent
a hydrogen atom or an alkyl, cycloalkyl,

10 alkylcycloalkyl or hydroxyalkyl radical or
alternatively R4 and Rys 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 heterocatom

15 chosen from oxygen, sulfur and nitrogen and being
optionally substituted with one or more alkyl, -COalk,

-CO0alk, -CO-NHalk, -CS-NHalk, oxo or -CO-NH, radicals,

Ar represents a phenyl or naphthyl radical optionally
20 substituted with 1 or 2 subtituents chosen from a
halogen atom or an alkyl, alkoxy, -CO-alk, cyano,
-C0O0alk, -CONRz;R3, alkylsulfonyl, hydroxyalkyl,
—alk-NRy4Rz5, -NRys4R»s, hydro#yl, CF3, OCFj,
-O-alk-NH-cycloalkyl or SO;NH, radical,
25
Het represents a benzofuryl, benzothiazolyl,
benzothienyl, benzoxazolyl, furyl, isoquinolyl,

pyrrolyl, pyridyl, quinolyl,



HNIT N-, Rc a OS(ZRa Ro CR3 br 02-Ra lab h R3CHBr)R4 O, -Ra
S02-Ra N | L CICOOCH=CH2 OH S02-Ra b k COOCH=CH2 N --i

13

1,2,3,4-tetrahydroisoquinolyl,

1,2,3,4-tetrahydroquinolyl, thiazolyl or thienyl ring.

The compounds of formula (I) may be provided in
5 the form of enantiomers and diastereoisomers. These
optical isomers and mixtures thereof form part of the
invention.
The compounds of formula (I) for which R
represents a radical CRiR;, in which R; represents a
10 hydrogen atom and R; represents a radical C(Rg) (Ri1) (Riz)
in which Rg represents a hydrogen atom, R;; represents a
radical -S0;-Ar, -SO,-Het or -S0,alk and Rj, represents a
hydrogen atom or a radical Ar or Het, and the compounds
of formula (I) for which R represents a radical
15 C=C(Rs)SO2R¢ or C=C(R7)S0Ozalk may be prepared according

to the following reaction scheme:



in these fornmul ae, either Ra represents an alkyl, Het or Ar radical and Rb
represents a hydrogen atomor a 5 radical Ar or Het, or Ra represents a
radical Ar or Het and Rb represents a hydrogen atom or an al kyl radical,

or Ra represents an al kyl radical and Rbarepresents a cycl oal kyl,

het er ocycl oal kyl or heterocyclenyl radical optionally substituted with a
radi cal -CSO phenyl, Rc 15 represents a hydrogen atomor an acetyl radical,
R3, R1, Pr and Het have the sane neaningsias in formula (l). Reactions d

and e can only be used Rb is a hyd n atom 5 The reaction is
generally carried out if any—Lnert solvent s as an ether (for exanple
t et r ahydr of ur aapQ,GHRb he pr?iﬁ;ce o%;a*stron basepguch as
tert-butyllithiun n-butylli um li'thium aisQpr ham de or potassi um

tert-but oxi de, at a\{g‘tenpegatd?e of between -708 and -15C. The
dehydration reacti of is generally carried out by any dehydrati on net hod
known-to a person skil hego,ch,BieHart whi ch nekes it possible to dehydrate
an alcohol in order to obfain.the correspondi ng,al kene. 15 Preferably, the
acetyl oxy derivative is preﬁaré he actio of acetyl chloride, in an
inert solvent such as pyridine, tetr dr of urgn, di oxane, a chlorinated

sol vent (for exa e di chl or onet hane®or | ogoform), at a tenperature of
bet ween 5C and 2 and then the 20 mediumis |treated with a base such as an

al kali et al dr ﬁng (for exanple sodi drOX|de) an al kal i

‘_ SO -Ra I—YO -Ra
i
R,CH(BYR \ TH&H(Br)&

HN—

S0,-Ra H
\\<; . SO,-Ra
b
b

E
COOCH CH,

CICOOCH=CH,

N
e
SO -Ra
L——-<:<;so,na

b

in these formulae, either Ra represents an alkyl, Het
or Ar radical and Rb represents a hydrogen atom or a

radical Ar or Het, or Ra represents a radical Ar or Het

w

and Rb represents a hydrogen atom or an alkyl radical,
or Ra represents an alkyl radical and Rb represents a
cycloalkyl, heterocycloalkyl or heterocyclenyl radical

optionally substituted with a radical -CSO-pheryl, Rc



nmetal carbonate (for exanple sodium or potassium carbonate), an am ne such
as a trialkylamne (for exanple triethylam ne, 4-dinethylam nopyridine, 25
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene, at a tenperature of between OC and the
boiling point of the reaction nmedium The acetyl oxy internediate may be

i solated or otherwi se. The acetyloxy may al so be prepared directly in the
reacti on nedi um of reaction a. 16 Reduction c is generally carried out in
an inert sotwpnéssnch ashadtdgdl)aabinpbat an ateohdl réfiocal exanplre,,

met hanol ), a chlorinated solvent (for exanple chloroformor

di chl or onet hane3ndrHat nhavear ehef sheswednsogveassini hothel presence of

NaBH4, at a tenperature of between OC and the boiling point of the
reaction medium ReBe2FbACASi  ehfrredadubnby bPheuaeti chenpfRb is a
trinmethylsil chloride, in an inert solvent such as an 10 ether (for

exanpl e tetr%ﬁ%ﬂ?%?ﬁr%n?m in the presence of n-butyllithium at a

tenperature of -70C actlo .e is_general g carried out in an inert
sol vent such as an ef r??% +8Ranpl 8°tet? %%d?%?ﬁf%ﬂ)OJtlh“tﬁé presence of

a strong basaenéyshs@§vé§ttsa&nbggyg{g LBhUM (BobulyLhbilium 11tAium

di i sopropyl am de or potassiumtert oxI de, grature of between

- 70C and 15@3t5§§?8k89ufzah§,gﬁﬂeﬁﬁ-&'éﬁr@é‘éﬁb@d puL Lo, CBLQEQ&E d

sol vent (for exanple dichloromethane or 20 ch ?oroforn?n tenperature

of OC at theabotéifgoutyllithium, n-butyllithium, lithium
diisopropylamide or potassium tert-butoxide, at a

10 temperature of between -70°C and -15°C.

The dehydration reaction b is generally carried
out by any dehydration method known to a person skilled
in the art which makes it possible to dehydrate an
alcohol in order to obtain the corresponding alkene.

15 Preferably, the acetyloxy derivative is prepared by the
action of acetyl chloride, in an inert solvent such as
pyridine, tetrahydrofuran, dioxane, a chlorinated
solvent (for example dichlicromethane or chloroform), ac
a temperature of between 5°C and 20°C and then the

20 medium is treated with a base such as an alkali metal
hydroxide (for example sodium hydroxide), an alkali
metal carbonate (for example sodium or potassium
carbonate), an amine such as a trialkylamine {for
example triethylamine, 4-dimethylaminopyridine,

25 i,8-diazabicyclo[5.4.0]undec-7-ene, at a temperature of
between 0°C and the boiling point of the reaction
medium. The acetyloxy intermediate may be isolated or
otherwise. The acetyloxy may also be prepared directly

ir the reaction medium of reaction a.



poi nt of the reaction nmedium The hydrolysis g is carried out in an inert
sol vent such as an ether (for exanple dioxane), by neans of hydrochloric
acid, at a tenperature in the 25 region of 20C. The reactions h and | are
preferably carried out in an inert solvent such as acetonitrile, in the
presence of a base such as an al kali netal carbonate 17 (for exanple

pot assi um car bonate), at the boiling point of the reaction nmedium
Reaction i is carrieBeouttiiadet ashydnegeblyatapsphereuti hnthg presence of
a catalyst such as 5 palladiumor one of its derivatives, in an inert

sol vent suchiasrheshanehtosuehhanoh, (at4@)tehpehaticeal obhbet ween 15C and
60C. Reaction k is carried out in an inert solvent such as a chlorinated
sol vent (foreexappeengdhanehl or enehhanenaredhbotvéotnjfat axampperat ure of
bet ween OC and the _boiling point of the reaction mxture. The derivatives
R3CH (Br) RACRRrebnfrefaftyilagareabpecbrohay BEXBBEai ad-bysappl i cation

or 15 ad ptatign og t he nFthodVdescribeg b% BACHVANN WE., J. Am Chem
Soc., 2135 (193%7 " tentfal§, PFRES Cor PEsPOR nd fal% JHEIE RECHOHRA§ s

bron 12t o DY5aLR, Bl JYAT BRLONLE, 61 oL ASEL frogi Bl a temerature
medium.
Reaction d is carried out by the actior of
trimethylsilyl chloride, in an inert solven*: such as an
10 ether (for example tetrahydrofuran), in the presence of
n-butyllithium, at a temperature of -70°C.
Reaction e is generally carried out in an inert
soivent such as an ether (for example tetrahydrofuran),
in the presence of a strong base such as
15 tert-butyllithium, n-butyllithium, lithium
diisopropylamide or potassium tert-butoxide, at a
temperature of between -70°C and -15°C.
Reaction f 1s generally carried out in a
chlorinated solvent (for example dichloromethane or
20 chloroform), at a temperature of 0°C at the boiling
point of the reaction medium.
The hydrolysis g is carried out in an inert

solvent such as an ether (for example dioxane}, by

means of hydrochloric acid, at a temperature in the

N
(@)

region of 20°C.
The reactions h and j are preferably carried
out in an inert solvent such as acetonitrile, in the

presence of a base such as an alkali metal carbonate



The correspondi ng al cohols R3CHOHR4 are commercially avail able or may be
obt ai ned by application or adaptation of the nethods described by PLASZ
A C et al., J. Chem Soc. Chem Comm, 527 25 (10,72). The internedi ates
of formula 2 may be obtained by application or adaptation of the nethods
described in the exanples. In particular, the procedure is 18 carried out
according to the follow ng reaction schenes: Rb-C H2-Hal RaSNa a

Rb- CH2- S- Ra RaoB8C2Nam¥lexpdatisenubcEBoh@zeRa a2 BnRasH:gihLCH3 i RaNH2

RaSCH e RaSO CH 2 McSSMe 3 ,3 d f | nBuLi MSSQZMe RaHal in these
formul ae Hal ofephesentstaohahegenmat om and, preferably, chlorine, brom ne
or iodine, Ra and Rb have 10 the sane neani ngs as previously nentioned for

Reaction i 1is carried out under a hydrogen
atmosphere, in the presence of a catalyst such as

5 paliladium or one of its derivatives, in an inerc
solvent such as methanol or ethanol, at a temperature
of between 15°C and 60°C.

Reaction k is carried out in an inert solvernt
such as a chlorinated solvent (for example

10 dichloromethane or chloroform) at a temperature of
between 0°C and the boiling point of the reaction
mixture.

The derivatives RiCH(Br)Rs; are commercially
available or may be obtained by application or

15 adaptation of the method described by BACHMANN W.E.,
J. Am. Chem. Soc., 2135 {1933). Generally, the
corresponding alcohol R3CHOHR, is brominated by means of
hydrobromic acid, in acetic acid, at a temperature of
between 0°C and the boiling point of the reaction

20 medium.

The corresponding alcohols R3CHOHR; are
commercially available or may be obtained by
application or adaptation of the methods described by
PLASZ A.C. et al., J. Chem. Soc. Chem. Comm., 527

25 (1972).
The intermediates of formula 2 may be obtained

by application or adaptation of the methods described

in the examples. In particular, the procedure :is



derivative 2. Reaction a is generally carried out in an inert solvent such
as dinethylformam de or a 1-4C aliphatic alcohol, at a tenperature of

bet ween 20C and 30C. 15 Reactions b and e are carried out by any known

met hod whi ch nakes it possible to oxidizg a sulfur-containing derivative
w thout affecting the rest of the nolecule such as those described by M
HUDLI CKY, Oxidations in Organic Chem stry, ACS Mnograph, 186, 20 252-263
(1990). For exammke, ouheaproeeadutetistear FoedokInguichyttihe action of an
organic peroxy acid or a salt of such a peroxy acid (peroxycarboxylic or
per oxysul f onschameds, in particul ar peroxybenzoi c acid,

3-chl or oper oxybenzoi ¢ aci d, 4-nitroperoxybenzcic acid, 5 peroxyacetic acid,
trifluoroperoxyacetic acid, peroxyform c acid or nonoperoxyphthalic acid)
or inorganic peracids or aPR=8Na of such an acid (for exanple periodic or
persul furic aBpdH,al an i pert—sob vERCRueR&s a chlorinated sol vent (for
exanpl e 10 chl orof otm or di chaoronethang), at a tenperature of between O
and 25C. It is_al so possible to use Qy rogen peroxide, optionally in the
presence of a HetS&Nexi ng¥atos) or a periodate (for exanple
sodi um periodate), in inert solgent such as a 1-4C 15 aliphatic al cohol
(for exanple nethanol or gﬁﬁngblﬂ acetic acid, water or a mxture of

t hese solvents, at a teﬁ%e A 0ré 6f between 0 and 60C. It is al so possi bl e
to carry our the procedure by 2reans of tert-butyl

5
RaSH
o) 1ICH3
RaNH2 isoamylnitrite - RaSCHa _e_.. RaSOQCHa
MeSSMe
d f nBuli
MeSSO,Me

RaHal

in these formulae Hal represents a halogen atom and,
preferably, chlorine, bromine or iodine, Ra and Rb have

1C the same meanings as previously mentioned for
derivative 2.

Reaction a is generally carried out in an inert
solvent such as dimethylformamide or a 1-4C aliphatic
alcohol, at a temperature of between 20°C and 30°C.

15 Reactions b and e are carried out by any known
method which makes it possible to oxidize a
sulfur-containirg derivative without affecting the rest
of the molecule such as those described by M. HUDLICKY,
Oxidations in Organic Chemistry, ACS Monograph, 1886,

20 252-263 (1990). For example, the procedure 1is carried



hydr operoxi de in the presence of titanium 20 tetrai sopropoxide in a 1-4C
aliphatic al cohol (for exanple nethanol or ethanol) or a water-al cohol

m xture, at a tenperature in the region of 25C or by neans of oxoneR

(pot assi um peroxynonosul fate), in a 1-4¢ aliphatic al cohol (for exanple
met hanol or 25 ethanol), in the presence of water, acetic acid or sulfuric
acid, at a tenperature in the region of 20C. Reaction c is preferably
carried out ntabyi nert asalivento fswuah cagad it- 46 ralxiyphatiidc cal eohal: ¢ f or
exanpl e net hanol or ethanol), at a tenperature of 20 between 20C and the
boi I i ng poi ntfofsutche ar @agtoxon amedi Ume rRegckirbexy liis carri ed out under an

i nert atnosphere (argon), at a tenperature of between 50'c- 5 and the
boi | i ng poi nPegPxvire lfead g ifedi um PRE&dICUGA I pieg ogevenaldiy earid,ed out
in an inert _solvent such as tetrahydrofuran or an aliphatic ether (for
exanpl e et hyP EPREFPPeaC Xy PeSR e CatiGrie i i hé ropsgicsyben zc2@ @C1FQ Reacti on
g is generally carried.out i,n an i.nert solvent such as di nethyl formam de,
an al i pha icpéfﬁéﬁacﬁF&F @f&ﬁpléréghyprgpﬁéPfyéFeélf-&élghiphatic al cohol
in the prese f e_(f.or ex | e sodi um hydr.ide), ,.at a tenperature
of between o%%%ﬁ%y§%F%%§ ?%é%dggiggﬁf 6s ot 5Pngﬁ§ R5:Clp Fal are

ConnErCiallyi%%%b%%gbep%&a%gﬁsb%rogt%%Q%doqysu%BthC%Ehgn(%%radaptation of
t he net hods descri bed in

example periodic or persulfuric acid), in an inert

solvent such as a chiorinated solvent (for example

10 chloroform or dichloromethane), at a temperature of
between 0 and 25°C. It is also possible to use hydrogen
peroxide, optionally in the presence of a metal oxide
(sodium tungstate) or a periodate (for example sodium
periodate), in an inert solvent such as a 1-4C

15 aliphatic alcohcl (for examplie methanol or ethanol),
acetic acid, water or a mixture of these solvents, at a
temperature of between 0 and 60°C. It is also possible
to carry out the procedure by means of tert-butyl
hydroperoxide in the presence of titanium

20 tetraisopropoxide in a 1-4C aliphatic alcohol (for
example methanol or ethanol) or a water-alcohol
mixture, at a temperature in the region of 25°C or by
means of oxone® (potassium peroxymonosulfate), in a
1-4C aliphatic alcohol (for example methanol or

25 ethanol), in the presence of water, acetic acid or
sulfuric acid, at a temperature in the region of 20°C.

Reaction ¢ is preferably carried out ir an

inert solvent such as a 1-4C aliphatic alcohol (for

example methanol or ethanol), at a temperature cf



the exanples. In particular, the nethylated derivative

or the

correspondi ng al cohol is hal ogenated using a 20 hal ogenati ng agent such as
hydrobrom c acid, in acetic acid, at a tenperature close to 20'C or

N-brono- or N-chlorosuccinimde in thexpresence of benzoyl peroxide, in
an inert solvent such as tetrachl oronethane, at the boiling point of the

25 reaction nmedium The nethyl ated derivatives or the

correspondi ng

al cohol s arebeonwencebalftyaavathabbeioingnayihe obt ahsedecaecordi ng to the

met hods described by BRINE GA et al., J. Heterocyl.
21 and NAGARAZHNAM.D., Synthesis, 8, 743 (1992) and in

Chem 26, 677 (1989)
the exanples. The

azetidinones of fornmula 3 may be obtained by application or adaptation of
t he nmet hods descri beBeaBthpnKATRETZKYLAcR cet ahderJanHéterocycl. Chem,
271 (1994), or DAVE P.R, J. Og. Chem, 61, 5453 %1996) and in the

exanpl es. ThatBPaeeAtfe (F§IgBher &Fl § c8FPRPEATUSEL ©

ck8EHRAG £8 fhe

fol l ow ng reactiogeschegg' 0 R3 R4 A H/'DROXYLAMNE E N OH C D 10

5 and t boi

ng point of the reaction medium.

Reaction f is generally carried out in an Zinert

solvent such as tetrahydrofuran or an aliphatic ether

(for example ethyl ether), at a temperature ia the

region cf -7C°C.

10 Reaction g is generxally carried out in an inert

solvent such as dimethylformamide, an aliphatic ether

(for example ethyl ether} or a 1-4C aliphatic alcohol

in the presence cf a base (for example sodium hydride}),

at a temperature of between 0°C and 60°.

15 The derivatives of formula Rb-CH:-Hal are

commercially available or may be obtained by

application or adaptationrn cf the methods described in

the examples. In particular, the methylated derivative

or the corresponding alcchol is halogenated using &

290 halogenating agent such as hydrobromic acid, in acetic

acid, at a temperature close to 20°C or N-bromo- or

N-chlorosuccinimide in the presence of benzoyl

peroxide, in an inert solvent such as

tetrachloromethane, at the boiling point of the

25 reaction medium. The methylated derivatives or the

corresponding alcohols are commercially available or

may be obtained according to the methods described by

BRINE G.A. et al., J. Heterocyl. Chem, 2¢,

677 (1989)



3 0 LHai In these fornul ae,

the procedure is preferably carried out

al i phatic 22 al cohol (ethanol or
presence of an al kali netal hydroxide,
reaction medium In step B,

R3 and R4 have the sanme neani ngs as
formula (1) and HAL represents a chlorine or brom ne

met hanol for exanpl e),
at the
the reduction is generally carried 5 out using

in

atom 15 In step A

in an inert solvent such as a 1-4C
optionally in the
boiling point of the

l'i t hi um al unendmihgdRRAENAMN Ot.et Sghydeefivr,al, a3t heobaiil kag pei mheof the

reaction nedium In step C
i nert sol venexsmphegs a 1-4C aliphatic
exanpl e)

the procedure is preferably carried

in the 10 presence of sodi um hydrogen carbonat e,

out in an
or nethanol for
at a tenperature

al cohol (et hanol

of between 20C and t hA&ehoizeitagipense of thempeacti oAy kedicbmeihrdst ep D,

the oxidation is preferably carried out

in DMSO, using the

sul furtrioxi 8¥- BYPILACAE LeANPIreRdaP15 a0, Of e frpEr BEGPEIE| 686 CESPROC or usi ng

di met hyl sul foxide,_.i.n the presence of oxalyl chloride and triethylam ne,
at a_tenﬁéragﬁrgngp*b_FWEzn ~78%af "-500ﬁ6¥ﬁr§F§ﬁlE,CPﬁ@'prédédure is
carried out 2Q.3g¢ording,ta the method deseribed by GRLSAR Wt al.,

and in the examples. The procedure is generally carried

cudt according to the following reaction scheme:

O
)J\ A
RS R, HYDROXYLAMINE
Br H
’ +
R, R, a
v e
R/_J\R4
10 3
In these formulae, R3 and Rg
in formula (I)
atom.
15 In step A,

out in an

inert solvent such as a

have the same meanings as

and HAL represents a chlorine or bromine

the procedure is preferably carried

-
4

4C aliphazic



inJ. Med. Chem, 885 (1973). The magnesi um conpound of the brom nated
derivative is forned and then the nitrile is reacted, in an ether such as
ethyl ether, at a tenperature of between OC and the boiling point of 25
the reaction nmedium After hydrolysis wph an al cohol, the internedi ate
imne is reduced in situ with sodium borohydride at a tenperature of
between OC and the boiling point of the reaction nmedium 23 The R3-CO R4
derivatives ateotenmeetihahby oavaickabhe10roray<hepabtai ned Bxaaggl i cation
or adaptation of the methods described by KUNDER N. G et al. Chem
Soc. Perkin Tnanselpr28%bhcel®d7pn 5lNMEREND<MARRASdMoxiBer, . ad. tMEd. Chem ,
23 (5) 477 (1988); SKINNER et al., J. Med. Chem, 14 (6) 546 (1971); HURN
N. K., Tet. LEPE- lnSGPGSZF 9153h@1995Ft OREDEGRLUA. et al., Tet. Lett., 24
(28) 2901 (1983); R ECKE RD. et al., J. Og. Chem, 62 (20) 6921 (1997)
10 KNABE J. et al., APcRtePh&rmthe3@6dugyi688161973Fra CONSENNLER et al .

J. Chem _Soc. Perkin Tran§ 1, 1809, 1995) FR- 96- 2481 and JP-94-261393.
The R3Br der PVt ived%are tRdMPe TR P avyPirdbre ~8r tRay2HEIGHERIRED by

i cat t f the 15 ods  d by BRANDSMA L. et
o Snin & %ﬂap%%l'&%%g"fgg?‘%aﬁ% ﬁ%sr@f%éa%%‘:&'@%ﬁ%m ot al. Syﬁth

o 24 (1) % (1990 gt Hong, gty UGS R, 1000}, v
derivatives gne canumrghakhky savadkhabl@ch as a i-4c aliphatic

alcohol (ethanol or methanol for example) in the

10 presence of sodium hydrogen carbonate, at a temperature
of between 20°C and the boiling point of the reaction
medium.

In step D, the oxidation is preferably carried

out in DMSO, using the sulfurtrioxide-pyridine complex,

15 at & temperature close to 20°C or using dimethyl
sulfoxide, in the presence of oxalyl chloride and
triethylamine, at a temperature of between -7C and
-50°C.

In step E, the procedure is carried out

20 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
nitrile is reacted, in an ether such as ethyl ether, at
a temperature of between 0°C and the boiling point of

25 the reaction medium. After hydrolysis with an alcohol,
the intermediate imine 1s reduced in situ with sodium
boronhydride at a temperature of between 0°C and the

boiling point of the reaction medium.



or may be obtained by application or adaptation of the nethods described
by BOUYSSQU P. et al., J. Het. Chem, 29 (4) 895 (1992); SUZUKI N. et al.,
J. Chem Soc. Chem Comm, 1523 (1984); MARBURG S. et al., J. Het. 25
Chem, 17 1333 (1980); PERCC V. et al.,»23d. Og. Chem, 60 (21) 6895
(1995). The conpounds of formula (1) for which R represents a radical
CR1IR2 in which R_represents a hydrogen atom and R2 represents a radical
C(R8) (R9) (R10) 24 mhewrhbehORR, raxpfiBsanive A dndragen adimlR3 represents a
radi cal -CO NR26R27, -COCH, -COCal k, -CH20OH, -NHCOCal k or -NH CO NH al k
and R10 represenflsbaer adi caly Ae obtkhéhednpy beprprieparied according to the
followi ng reaction schenme: 5 R4 R3 N+ Rio CH2 COCalk 4 R3 COCalk C + N i
CH2OH | d R oad¥rCanReR2f Rhe mMethods described by KUNDER N.G. et

al. J. Chem. Soc. Perkin Trans 1, 2815 (1997);
5 MORENO-MARRAS M., Eur. J. Med. Chem., 23 (5) 477
(1988); SKINNER et al., J. Med. Chem., 4 (6) 54606

(1971); HURN N.K., Tet. Lett., 36 (52) 9453 (1995);

MEDICI A. et al., Tet. Lett., 24 (28) 2901 (198&3;};

RIECKE R.D. et al., J. Org. Chem., 62 (20) 6921 (1997);
10 KNABE J. et al., Arch. Pharm., 306 (9) 648 (1973);

CONSONNI R. et al., J. Chem. Soc. Perkin Trans 1, 1809

(1996); FTR-96-2481 and JP-94-261393.

The R3Br derivatives are commercially available

or may be obtained by application or adaptation of the
15 methods described by BRANDSMA L. et al., Synth. Comm.,
0 (11) 1697 and 3153 (1990); LEMAIRE M. et al., Synth.

Comm., 24 (1) 95 (1994); GODA H. et al., Synthesis, 9
849 (1992); BAEUERLE P. et al., J. Chem. Soc. Perkin
Trans 2, 489 (1993).

20 The R4CN derivatives are commercially available
or may be obtained by application or adaptation of the
methods described by BOUYSSOU P. et al., J. Het. Chem.,
29 (4) 885 (1992); SUZUKI N. et al., J. Chem. Soc.
Chem. Comm., 1523 (1984); MARBURG S. et al., J. Het.

25 Chem., 17 1333 (1980); PERCC V. et al., J. Org. Chem.,
60 (21) 6895 (1995).

The compounds of formula (I) for which R

represents a radical CR;R; in which R: represents &

hydrogen atom and R; represents a radical C(Rg) (Rg) (Rig)



R4-\ N\)r NHCONHalk lg Rro alh RRA NOH COalk R O COCalk 5 Rio
COON le RRo N=CcO R 0 in these fornmulae R3, R4, R10, R26 and R2-7 have the
same 25 neanings as in forrmula (=) and alk represents an al kyl radical. The
derivatives of formula 4 are cormmercialby available or nay be obtained by
esterification of the 5 corresponding acids, optionally in an activated
form such as the acid chloride. The acids are commercially avail able or
may be obtai nedyhriem Rherepreespendingyaneybyl ated, der i vattaasnagcording to
the met hod described by JP. HANSEN et al., J. Heteocycl., --0, 711
radical -CO-NRy¢R;7, -COCH, -COOalk, -CH:OH, -NECOOalk or

~-NH-CO-NH-alk and Rip represents a radical Ar cr Het may

be prepared according to the following reaction scheme:

R3
: i
N_—

3
RAA\
+ R,—CH—COQCak —» OH
N— 10 2 a |_J
4 COQalk
5 %O R.q
b
R, R l
3
A—\ R,
N— N——
e R S Rio
R \
+ d

L“- NH-CO-NHalk N—m
Y l—— NH-CQOalk
Ig Ryo \\(/

R

10

th

in these formulae Rz, Ry, Rig, Rz and Ry7 have the same



10 (1973). Reaction a is generally carried out in an inert solvent such as
an ether (for exanple tetrahydrofuran), in the presence of a strong base
such as tert-butyllithium n-butyllithium |lithium 15 diisopropyl am de or
potassiumtert-butoxide, at a tenperatpgse of between -70C and - 15C.
Reaction b is generally carried out by any dehydration nethod known to a
person skilled in the art which nmakes it possible to dehydrate an al cohol
in 20 order teagbhasnathencopraspandingaabkene asgdrieBenpar kihcdlar 1t he

met hods previously described. The reduction c is generally carried out in
an inert sokwemtasuch as an aliphatic al cohol (1-4C) such as nethanol, a
chl orinated sol vent such as chloroform 25 dichloronmethane or a m xture of
t hese solvents, in thee peasentever NABE&rmataadt emperatrueecéh-_bBet ween 0C
and the boiling point of the reaction medium Reaction d is carried out by
any nmet hod kaBdnlabécacperdsnlskrPredrrA Phecarerwhi€Rthakes i thpossi bl e 26
to passn%{onLan ester to the.corres onding acid _wi thout aff%cting the rest
of the chPéFe?ﬁ8n8588eaﬁﬁgSVSOPSF8P§} Bl vy caPr PEGT8AE S n T8RN ner t

sol vent such _as, di ox ne, Eg %Q% nggenggeogcQ&grg%gloric aci.d, .at the 5

boi |'i ng poi nf6f fRe Feadfi'onCHEAFUM "REASt FSATE & calfTled st By any
o nean3kt 5P EFgEl) bhedola, i acpMEh amEsLhaRRsei Bl e Lo
methylated derivatives according to the method
described by JP. HANSEN et al., J. Heteocycl., 10, 711
10 (1973).

Reaction a is generally carried out in an inert
solvent such as an ether (for example tetrahydrofuranj,
in the presence of a strong base such as
tert-butyllithium, n-butyllithium, lithium

15 diisopropylamide or potassium tert-butoxide, at a
temperature of between -70°C and -15°C.

Reaction b is generally carried out by any
dehydration method known to a person skilled in the art
which makes it possible to dehydrate an alcohol in

20 order to obtain the corresponding alkene and in
particular the methods previously described.

The reduction c is generally carried out in an
inert solvent such as an aliphatic alcohol (1-4C) such
as methanol, a chlorinated solvent such as chloroform,

25 dichloromethane or a mixture of these solvents, in the
presence of NaBHs, at a temperature of between 0°C and
the boiling point of the reaction medium.

Reaction d is carried out by any method known

to a person skilled in the art which makes it possible



acid to a carboxam de without affecting the rest of the 10 nol ecul e.
Preferably, when the acid is used, the procedure is carried out in the
presence of a condensing agent which is used in peptide chem stry such as
a carbodiimde (for exanple N, N -dicycbeghexyl carbodiimde) or 15

N, N - carbonyl di i m dazole, in an inert solvent such as an ether (for
exanpl e tetrahydrofuran or dioxane), an am de (dinethylformam de) or a

chl orinated sol pests (ffrom aexamplee met hyleene reklspoinde ngl 22-di ehl-oreet hane or
chloroform at a tenperature of between OC and the 20 reflux tenperature of
t he reacti onafifectiag When rastr edctiihee ndereicvadtei.vEhef priveeacire iis used, it
is possible to cause the anhydride, a m xed anhydride or an ester (which
may be choseRIFEGFPPHY &ELiTV&Ce@USr iMoractingatteg o esnér $ush e acid) to
react; the procedure i s then 25 carried out either in an organic nmedi um
optional Iy i ALOFREpr éferdé SFSERTEE @ Tabyspeshoqin 614, at the

ni trogen-contai.ni.ng arganic e (for example. trialkylam ne, pyridine,

1, 8- di aza ic%gﬁof§%4P8?&ﬁd§g?%%ﬁe gaSFlnggﬁpéfgbicyclo[4.3.0]non-5-ene),
in a 27 solvent as ckgggéq%%v%,i%rCaﬁyréhu%%togytgﬁigmggh%%n%%, at a

tenperature of between and the reflux  tenperat the “F'e€acti on

mxture, or iB 3 BLRRASI Gkiadueoys engani,¢ FRdium iR Lhe presengs of an
al kaline 5 or alkaline-earth base (sodi um hydroxi de or potassium

hydr oxi de) ofcapaglsk@rioroanalakald re- earth Bkl decarhenate o6 hi;gar bonate
at a tenperature of between
acid to a carboxamide without affecting the rest of =he
10 molecule. Preferably, when the acid is used, the
procedure is carried out in the presence of a
condensing agent which is used in peptide chemistry

such as a carbodiimide (for example

N,N’ -dicyclohexylcarbodiimide) or

=
w

N, N’ -carbonyldiimidazole, in an inert solvent such as
an ether (for example tetrahydrofuran or dioxane), an
amide (dimethylformamide) or a chlorinated solvent (for
example methylene chloride, 1,2-dichloroethane or
chloroform) at a temperature of between 0°C and the
2GC reflux temperature of the reaction mixture. When a
reactive derivative of the acid is used, it is possible
to cause the anhydride, a mixed anhydride or an ester
(which may be chosen from the activated or nonactivated
esters of the acid) to react; the procedure 1is then
25 carried out either in an organic medium, opticnally in
the presence of an acid acceptor such as a
nitrogen-containing organic base (for example
trialkylamine, pyridine, 1,8-diazabicyclo[5.4.C]Jundec-

7-ene or 1,b5-diazabicyclo[4.3.0]non-5-ene), 1in a



0 and 40C. Reaction f is carried out by CURTIUS 10 arrangenent, in the
presence of di phenyl phosphorazi de azide and triethylamne, in toluene, at
a tenperature in the region of 50C. For reactions g and h, the procedure
is carried out directly in the reactiop7nmediumof step g at a 15 _
tenperature in the region of 20C. The conmpounds of fornula (1) for which R
represents a radical CRIR2 in which RL is a hydrogen atom and R2
represents aspadical asCc(R8H &R8BYe( R10Q) af i xtwhiechfRBhiesecashydeagen at om
RO is a radical -CH2-NHR28 20 and R10 represents a radical Ar or Het, may
be prepared aaceokrdinpgreoutrheofobkowerg P8actindntsehenElu28 R3 R 4~ N-7 6
RICHO a -NH2 RIO G- SOZRe b RfFNCO d HOOCRg R3

temperature of the reaction mixture, or in a biphasic

aqueous-organic medium in the presence of an alxkaline

5 or alkaline-earth base (sodium hydroxide or pctassium

hydroxide) or an alkali or alkaline-earth metal

carbonate or bicarbonate at a temperature of between

0 and 40°C.

Reaction f is carried out by CURTIUS
10 arrangement, in the presence of diphenylphosphorazide
azide and triethylamine, in toluene, at a temperature
in the region of 50°C.

For reactions g and h, the procedure is carried

out directly in the reaction medium of step ¢ at a

Y
(@)

temperature in the region of 20°C.

The compounds of formula (I) for which R
represents a radical CR;R; in which R; is a hydrogen
atom and R:; represents a radical -C({Rg) (Rg) (Rig) for
which Rg is a hydrogen atom, Rs is a radical -CH,-NHR,g

20 and Rjp represents a radical Ar or Het, may be prepared

according to the following reaction scheme:



RA NNHCORg | | io Ro NHCH2ZRd |i NHSO2Re Rio Ij QNHCONHIRf Rip 1k In
these formulae, R3, R4 and RI O have the sane neanings as in formula (1),
Rd represents an al kyl or 5 phenyl radical, Re represents an al kyl radical,

Rf represents an alkyl radical, Rg repsgsents an alkyl, cycloalkyl al kyl,
cycloal kyl, -(CH2)nOH radical, nis equal to 1, 2 or 3. Step ais
generally carried out in an inert 10 | vent such as an aliphatic al cohol

(1-4C) (for exanple nethanol), in awfh orinated solvent (for exanple
di chl or onet hane or di chl or oet hane) or* trahydrofuran, in the presence of
a base such as NaBH(OCOCH3)3r at a tenperafure in the region of 20C 15

Step b is generally carried out_in an in S H¢H.Rdch as a hal ogenat ed
sol vent (for exanple HR&HHDrefet hane), in thg presence of an organic base
such as triethyRam ne or difret hyl ami nopyridinge, at a
R4
N R,
H CISO,Re n4__ﬁ\
6 ™ N—
[ NHSO,Re
10
RfNCO
d |HOOCRg  °© ,Ra\ Ry |
Ry R
4
m_& N—

N=— [ NHCONHIRf
I NHCORg \f_
1 .

10

In these formulae, R3;, Ry and Rjp; have the same
meanings as in formula (I), Rd represents an alkyl or
5 phenyl radical, Re represents an alkyl radical, Rf
represents an alkyl radical, Rg represents an alkyl,
cycloalkylalkyl, cycloalkyl, - (CH;).,0H radical, n is
equal to 1, 2 or 3.
Step a 1s generally carried out in an inert
10 solvent such as an aliphatic alcohol (1-4C) (for
example methanol), in a chlorinated solvent (for
example dichloromethane or dichloroethane) or
tetrahydrofuran, in the presence of a base such as
NaBH (OCOCH3)3, at a temperature in the region of 20°C.
15 Step b is generally carried out in an inert
solvent such as a halogenated solvent (for example
dichloromethane), in the presence of an ocorganic base

such as triethylamine or dimethylaminopyridine, at a



29 tenperature of between CC and the boiling point of the reaction nmedium
Step c is generally carried out in an inert solvent such as
tetrahydrofuran, dinethylformamide, a 5 chlorinated solvent (for exanple
chl orof ormor 1, 2-di chl oroethane), an agomatic solvent (for exanple
benzene or toluene), at a tenperature of between 10C and the boiling point
of the reaction nedium Step d is carried out by any nethod known to a 10
person skill edmbartberar bfwbechemakeSci tndosaebbeitangpassntr e aneaci d or
a reactive derivative of this acid to a carboxam de wi thout affecting the
rest of the reetecohemanduimn particular the preferred methods previously
descri bed. 15 The derivatives 6 may be obtained according to the follow ng
reaction schene: R3 R8epscl iR4genezallyCragseedHsuFdir RN RN6TYRio NH3 6 Rio
30 In these fornmulae, R3, R4 and R G- have the same _neanings as in fornmula
(1) and Ms i §0gvent such as tetrahydrofuran, dimethylformamide, a
5 chlorinated solvent (for example chloroform or

1,2-dichloroethane), an aromatic solvent (for example

benzene or toluene), at a temperature of between 10°C

and the boiling point of the reaction medium.

Step d is carried out by any method kncwn tc a
10 person skilled in the art which makes it possikle to

pass from an acid or a reactive derivative of this acid

to a carboxamide without affecting the rest of the

molecule and in particular the preferred methods

previously described.

15 The derivatives 6 may be obtained according to

the following reaction scheme:

RS 3
JAN N
N—— MsCI N——
L HoH & L..Ycﬁzosochs
Id |
R1o |:110
NH,
R, b
Fl4_,\
N—
NH



met hyl sul fonyl oxy radical. Step a is generally carr
sol vent such as tetrahydrofuran, in the presence of

i ed out

in an inert
triethyl am ne,

5
at a

tenperature of between 10 and 20C. Step b is generally carried out with

i quid aqueous ammoni a in nmethanol, in3@n autoclav
the region of 60C. 10 The conpounds of forrmula (1)

e, at a
in which R

tenperature in

represents a

radical CRIR2 in which RL is a hydrogen

atomand R2 is a radical

- CONR13R14 may be prepatpdscagsending,tn;} e, zeld ow nghveactd oseisehene: R3

R3 R3 R~

R4" R4~ MsCl N NaCN N a 6 HOW R 3R1I4NH R3 R4 N

d1l 15 I M

CONHRt 3R14 ChbﬁhEh@E}BéHEEHfGEﬁthnTEhesadfMsnmbae, R3, R4, R13 and R14
have t he

methylsulfonyloxy radical.
Step a is generally carried out in an inert
5 solvent such as tetrahydrofuran, in the presence of
triethylamine, at a temperature of between 10 and 2
Step b is generally carried out with liguid
aqueous ammonia in methanol, in an autoclave, at &
temperature in the region of 60°C.
10 The compounds of formula (I) in which R
represents a radical CR;Ry in which Ry is a hydrogen
atom and R, is a radical -CONRj13R;4 may be prepared

according to the following reaction scheme:

N— N—

N —CN
OMs

N
COOH
15

In these formulae, Rz, Ry, Riz and Rjs have t

same meanings as in formula (I), Ms represents a

methylsulfonyloxy radical and Et represents ethyl.
20 Step a is carried out in the presence of

triethylamine, in an inert solvent such as an ether

0°c.

¢ J EtOCH,CH,OH

he



sanme neanings as in fornula (1), M represents a nethylsulfonyl oxy radical
and Et represents ethyl. 20 Step a is carried out in the presence of
triethylamne, in an inert solvent such as an ether 31 (for exanple
tetrahydrofuran), at a tenperature in tBe region of OC. Step b is
generally carried out in an inert solvent such as a m xture of water and 5
di met hyl formam de, at a tenperature of between 30 and 75C. Step c is
carried out hyoanygxaephedtknaahyteodurpensontski tkegdeiratite ant twai ch makes
it possible to pass froma cyanated conpound to the corresponding acid 10
wi t hout af f eceionagnt ké PESt of the nol ecule. Preferably, the procedure is
carried out by means of potassium hydroxide in an aliphatic alcohol (1-4CQ)
(for exanple ethanoﬁFeBrbiﬁsaﬁeéﬁéég&§ rediraRC autt he Boi Linegpoi nt  of
the reaction n?diunl 15 Step d iis carried out by any method known to a
person skil | 88 WATEhE Pt 2rhcAFEkES Pt PESEFbPBSt 0 pass froman acid or
a reactive derivati of this acid 0_a carboxam_d i t hout, affecting the
rest of the 8&%ﬁ§%gﬁ§°§gﬁ@ GFe ﬁﬁdai%eﬁgFfﬁéﬁfﬁrthgeg%gFérﬁgdaﬁé net hods

previouslycg?%ggibed. The conpounds of forrmula (I) for which R represents
a radi cal in which RL is a hydrogen atomand R2 is a radical

- CH2- CONRL3R14 ey bgcppepangd - aceandibng 19 the hakhow Ryorgactign schene:
person skilled in the art which makes it possible to
pass from a cyanated compound to the corresponding acid

10 without affecting the rest of the molecule. Preferably,
the procedure is carried out by means of potassium
hydroxide in an aliphatic alcohol (1-4C) (for example
ethanol) or in an aqueous medium, at the boiling point
of the reaction medium.

15 Step d is carried out by any method known to a
person skilled in the art which makes it possible to
pass from an acid or a reactive derivative of this acid
to a carboxamide without affecting the rest of the
molecule molecule and in particular the preferred

20 methods previously described.

The compounds of formula (I) for which R
represents a radical CRijR; in which R; is a hydrogen
atom and R, is a radical -CH,;-CONRj;3Ry4 may be prepared

according to the following reaction scheme:



32 RB R4~ R4 N~ EtOOC-PQ(CEt)2 0 a ,3 ~COOC2H5 R3 R H~ R -\\,-CONRL3R14
In 1314 d N--) 1\1"" COOC2H5 N-7 L--!,"/COCH 7 In these formul ae, R3,

R4, R13 and R14 have :he same neanings as in formula (1) and Et represents
an 5 ethyl radical. Reaction a is genesally carried out in an inert

sol vent such as tetrahydrofuran, in the presence of a base such as sodium
hydri de, or an al k(aali nmetal car b(f}tr;ate (for exanpl R, pot assi um car bonat e) ,

at a \ \
Ra_—-\ R, R,
N— Et0OC-PO(OEY,
|

N N=—
\—k a b | C.H
o \\_ COOC,H, N\ CO0CH;

In these formulae, Ri3, Ry, Ris5 and Ryqs have zthe
same meanings as in formula (I) and Et represents an
5 ethyl radical.
Reaction a is generally carried out in an inert
solvent such as tetrahydrofuran, in the presence of a
base such as sodium hydride, or an alkali metal
carbonate (for example potassium carbonate), at a

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

Reaction b is generally carried out by means of
NaBH4, in ethanol, at a temperature in the region of
0°cC.

15 Reaction ¢ 1is carried out by any method known
to a person skilled in the art which makes it possible
to pass from an ester tc the corresponding acid without
affecting the rest of the molecule. The procedure is
preferably carried out in an inert solvent such as

20 dioxane, in the presence of hydrochloric acid, at the

boiling point of the reaction medium.



10 tenperature of between 20C and the boiling point of the reaction

medi um Reaction b is generally carried out by neans of NaBH4, in ethanol,
at a tenperature in the region of O00C. 15 Reaction c is carried out by any
met hod known to a person skilled in the3art which nakes it possible to
pass froman ester to the corresponding acid without affecting the rest of
the nol ecule. The procedure is preferably carried out in an inert solvent
such as 20 di oxane, Reathéopr esenceaafrikydoeehber zeyagiednhoat khber boiling
poi nt of the reaction nmedium 33 Reaction d is carried out by any nethod
known to a persoregkicnl ediilderthenathewhirchwimkes miatkepossi bbesibaepass from
an acid or a reactive derivative of this acid to a carboxam de w t hout

af fecting t h&Cr BSESof tPRe 25 ASHECOre 2mskectiacang riinaparei odl ahishe
preferred nethaods previously described. The internediates 7 may al so be
obt ai ned by RELGNIE §yRPRESFEETAEEoMdithg U0 2EhECLéPBo R Ag TEEACEifoR 2 E0SCheme:

R3R3R3 ~@TR4ho¥e§h1ebe%e%u§eLand in particular the preferred

methods previously described.
The intermediates 7 may also be obtained by

malonic synthesis according to the following reaction

scheme:
10
Rs R, A,
R‘,_X\ R,_\ H4,_\\
N N— N——
OMs }COOCZHS \/COOH
COOCH; =

In these formulae, Ms represents a

methylsulfonyloxy radical, Rz and Ry have the same
15 meanings as in formula (I).

Reaction a is generally carried out by the
action of diethyl malonate, in an inert solvent such as
tetrahydrofuran, in the presence of freshly prepared
sodium ethoxide, at the boiling point of the reaction

20 medium.

Reaction b is generally carried out in an
aqueous solution of hydrochloric acid at the boiling
point of the reaction medium.

The compounds In may also be obtained according

25 to the following reaction scheme:



~' -~ OMsCOOC2H5COOH COOC2H5 7 I n these fornul ae, Ms represents a
nmet hyl sul fonyl oxy radi cal, R3 and R4 have the sane 15 neanings as in
formula (1). Reaction a is generally carried out by the action of diethyl
mal onate, in an inert solvent such as getrahydrofuran, in the presence of
freshly prepared sodium ethoxide, at the boiling point of the reaction 20
rr?egi umhI React i ondb is generally car HN‘ﬁdaROUt in an aqueous solution of
ydrochl oric aci boi, |4 pol nf? ¢ff r j ium The

conpounds | n nmay a?é(gdggs)’o tzgdr@d accor di ngﬁdlggﬁ%q?*ﬁgbpgﬁﬁﬁw ng reaction
sézherre: 34 PQOC2H5) 2 CH2O00H PQ( OC2H5) 2- CH2CONRL3R14RHNR1I3R14 a b R3 R3

T R4~ N~ rtJ N

b A N
|
L

N\
0
Rs R
R‘,.l\ Ry—\_
N— R N—
\/CONRmRM \/CONRmRM

In these formulae, Rs3, Ry, R:3 and R;; have the
same meanings as in formula (I).

5 Step a is carried out by any method known to a
person skilled in the art which makes it possible to
pass from an acid or a reactive derivative of this acid
to a carboxamide without affecting the rest of the
molecule molecule and in particular the preferred

10 methods previously described.

Step b is generally carried out in an inert
solvent such as tetrahydrofuran, in the presence of a
base such as sodium hydride or potassium carbonate, at
a temperature of between 20°C and the boiling point of

it the reaction medium.

The reduction of step ¢ is generally carried
out by means of NaBHy, in ethanol, at a temperature in
the region of 20°C.

The compounds of formula (I) for which R

20 represents a radical CRiR; in which R; is a hydrogen
atom and R, represents a radical -SORg or -SO2Re¢ may be

prepared according to the following reaction scheme:




--"~CONR13R14 In L R3 ", ~CONR13R14 In these formulae, R3, R4, R13 and R14
have the sane neanings as in fornmula (I). 5 Step a is carried out by any
met hod known to a person skilled in the art which makes it possible to
pass froman acid or a reactive derivatikye of this acid to a carboxam de
w thout affecting the rest of the nolecule nolecule and in particular the
preferred 10 nethods previously described. Step b is generally carried out
in an inert solvent such as tetrahydrofuran, in the presence of a base
such as sodiun1hydridﬁ or potassium carbonate, at_ a tenperature of between
20C and the boiling pofnt of i5 the reaction medflam  The reduction of step
c is generally carrRR out by means of NaBH4, R thanol, at a tenperature
in the region of 20C. Nse—conpounds REH ormula (1) N which R 20
represents a radical CRIR2 iIn which—R%ﬁﬂy—a-hydrogeg atom and R2
represents a radical -S  -S02R6 may be prepar cording to the
followi ng reaction schene: C@8sN-| N SR

In these formulae, Rz, Rgs and Rg have the same
5 meanings as in formula (I) and Ms is a
methylsulfonyloxy radical.

Step a is generally carried out in an inert
solvent such as tetrahydrofuran, in the presence of an
inorganic base such as sodium hydride, at a temperature

10 of between 0°C and the boiling point of the reaction
medium.

Step b is generally carried out by any method
of persons skilled in the art for oxidizing a
sulfur-containing derivative, such as those described

15 by M. HUDLICKY, Oxidations in Organic Chemistry, ACS
Monograph, 186, 252-263 (1990). For example, the
procedure is carried out by the action of an organic
peroxy acid or a salt of such a peroxy acid
(peroxycarboxylic or peroxysulfonic acids, in

20 particular peroxybenzoic acid, 3-chloroperoxybenzoic

acid, 4-nitroperoxybenzoic acid, peroxyacetic acid,



O Ip 1l ~So aCln these fornulae, R3, R4 and R6 have the sanme 5 neani ngs
as in fornmula (1) and Ms is a nethylsulfonyloxy radical. Step a is
generally carried out in an inert so'-vent such as tetrahydrofuran, in the
presence of an inorganic base such as s@di um hydride, at a tenperature 10
of between OC and the boiling point of the reaction nedium Step b is
generally carried out by any nethod of persons skilled in the art for

oxi di zi ng a rsulflubrepriraiiang tder iavald, Ve raueit casmitchese adescri bed 15 by M
HUDLI CKY, Oxidations in Organic Chem stry, ACS Monograph, 186, 232-263
(1990). For exampleeoxtyipdtharideeduriel)i ®rcamnoreg@dndut phy atthelsaetd an of an
organic peroxy acid or a salt of such a peroxy acid (peroxycarboxylic or
per oxysul f oniselaciods suah 20 parid dflcar epermplygberzdiod iaciod,

3-chl or oper oxybenzoi c acid, 4-nitroperoxybenzoic acid, peroxyacetic acid,
36 trifluor opErER}E&EEticc 3&didd,, pé&r Xy iBeHte SREIVENGT Supbn@Feroxypht hal i ¢
acid) or inorganic peracids or a salt of such an acid (for exanple
periodi c or SPerSdPrECe SELVERT i i odn S*AERL & GV EFCISEEN ©4s a 5 chl ori nat ed

sol vent (for gxanple chioroformeor, dichloromathang), at a femperature o

25°C or alternatively by means of oxone in a
water-alcohol (methanol or ethanol) mixture.
Step ¢ is generally carried out by any method

10 of persons skilled in the art for oxidizing a sulfinyl
derivative. Preferably, the procedure is carried out by
the action of an organic peroxy acid or a salt of such
a peroxy acid (peroxycarboxylic or peroxysulfonic
acids, in particular peroxybenzoic acid,

15 3-chloroperoxybenzoic acid, 4-nitroperoxybenzocic acid,
peroxyacetic acid, trifluoroperoxyacetic acid,
peroxyformic acid or monoperoxyphthalic acid) or
alternatively by means of oxone, in a water-alcohol
(methanol or ethanol) mixture.

20 The compounds of formula (I) for which R
represents a radical CRjR; in which R; is a hydrogen
atom and R, represents a radical -COR¢ or -CO-cycloalkyl
may be prepared according to the following reaction

scheme:



25C or alternatively by means of oxone in a water-alcohol (nethanol or
ethanol) m xture. Step c is generally carried out by any nethod 10 of
persons skilled in the art for oxidizing a sulfinyl derivative.
Preferably, the procedure is carried out;by the action of an organic
peroxy acid or a salt of such a peroxy acid (peroxycarboxylic or
peroxysul fonic acids, in particular peroxybenzoic acid, 15
3-ch|oroperoxybéqzoic acid, 4-nitroperoxybenzoig_ acid, peroxyacetic acid,
trifluoroperOéya etic acid, peroxyfornlc aC|d \g nnnoperoxyphthallc aC|d)
or alternati by means of ﬁﬁﬁﬁﬁg b | cohol (et hanol or
et hanol) m xture. R6—Fhe conpo Q rnula (I)Nu#—mhich R represents a
radical CRIR2 in ichi Rl is a hydrogen ~atom and nepresents a radical
-COR6 or -CO-cyclo Ex:nay be pré&pared accordin the foll ow ng
reaction schenme: 37 H3CHNOCH3 0 COOH a CON r R3 R4
BOH (CH R oM

N Iqg
b//;hMgBr
3
R\

N.___..

iq

\
CORh

In these formulae, R3z and R; have the same

meanings as in formula (I) and Rh has the same meanings
5 as Rg or represents a cycloalkyl radical (3 to 10
carbon atoms) .

Step a is carried out by any method known to a
person skilled in the art which makes it possible to
pass from an acid or a reactive derivative of this acid

10 to a carboxamide without affecting the rest of the
molecule molecule and in particular the preferred
methods previously described.

Step b is generally carried out in an inert
solvent such as an ether such as tetrahydrofuran, at a

15 temperature in the region of 0°C. The organomagnesium
compounds are prepared according to methods known to a
person skilled in the art, such as those described in

the examples.



CORh In these fornmulae, R3 and R4 have the same neanings as in formula (1)
and Rh has the sane neanings 5 as R6 or represents a cycloal kyl radical (3
to 10 carbon atons). Step a is carried out by any nmethod known to a
person skilled in the art which nakes i{gpossible to pass froman acid or
a reactive derivative of this acid 10 to a carboxam de w thout affecting
the rest of the nolecule nolecule and in particular the preferred nethods
previously descri bedrhsSt @hnpohsageser abinutar (t pdrOHtwh DcANR] Nty sol vent
such as an ether such as tetrahydrofuran, at a 15 tenperature in the
regi on of 0Gydheg&r GRNENBGNE SR UM L GNMPRIdIds 1ar-e&& @mBpE e, According to
nmet hods known to a person skilled in the art, such as those described in
t he exanpl es=C 881 )Tt ) cl@ipxypuinds -af (=fir-aH.aCHELHE R Wi i€ RNAGesl kg Rghydr ogen
atomand R2 is a radical -C(OH) (R6) R12) , -C (OH) (R6) (alkyl) , -C
(=NO CH2- CHrGHR2 ) bRep 2pa 1B q =NCed kI 16 torayhdel pt bpared megordémg to the
fol | ow n% reac}'gion 5 schene: R3 R4 "\~oR Ir | R6

scheme:

R4'lx\ Ry
1 R
- RJONH N—
\}%QOR, 2 L__J
R

g

a \

6 COR;
R, /?lMgBr
R\

N.._.__

Is L‘ H
Y

Re

o

In these formulae, Ri, Rs and Rg have the same
meanings as in formula (I), Ri has the same meanings as
Ri» or represents an alkyl radical (1 to 6 straight- or
10 Dbranched-chain carbon atoms) and Rj represents an alkyl
radical (1 to 6 straight- or branched-chain carbon
atoms) or —-CH,-CH=CH,.
Step a is generally carried out in an inert
solvent such as an aliphatic alcohol (for example
15 ethanol), in the presence of sodium acetate, at a
temperature of between 20°C and the boiling point of

the reaction medium.



RIONH2 a Is NE COR6 Ig In these fornulae, R3, R4 and R6 have the sane
meanings as in fornmula (1), R has the sanme neanings as R12 or represents
an alkyl radical (1 to 6 straight- or 10 branched-chai n carbon atons) and
R represents an alkyl radical (1 to 6??trai ght- or branched-chai n carbon
atons) or -CH2-CH=CH2. Step a is generally carried out in an inert solvent
such as an aliphatic alcohol (for exanple 15 ethanol), in the presence of
sodium acetate, at as¢epper o Uienofabeyvesn: 206 30¢ Lheahoihlng point of
the reaction nmedium 39 Step b is generally carried out in an Inert

sol vent suchsebvert eslieli SsiCkn asthet r ehylr 9§ ut@braRydortigaperatuge in the
regi on of 0C. The organomagnesi um conpounds are prepared according to

net hods knowremnpe zaSuper sontiski té@ton nof he®ar t Tseichrgsndhagee desser i bed in
t he exanpl es. The conpounds of formula (1) for which R represents a

radi cal CRIRmpowiieha Rl psepahydragerrdatgontande BRodepkesent soaar adi cal
-CH (R6) NR31R32, in which 10 R31 and R32 are hydrogen atons or radicals

- CH (R6) SNHSTERS R SIcH 1e®) i NHIBNHa &k DRCh Gib (1R5)'s AHEORS1j bedyin

the examples.

The compounds of formula (I) for which R
represents a radical CR;R; in which R; is a hydrogen
atom and R, represents a radical -CH(Rg)NR3;R3;, in which

10 R31 and Rj3; are hydrogen atoms or radicals
-CH(Re) NHSOzalk, —-CH(R¢) NHCONHalk or -CH(R¢)NHCOR3;, may

be prepared according to the following reaction scheme:



be prepared according to the follow ng reaction schene: 40 a Iq C CORE -~CH
OV R6 NH SQRal k R31COOH HCO-R31 Iv ~NH-CO- NHalk Re In these formnul ae,

R3, R4, R6 and R31 have the sane neanings as in formula (l), Ms represents
a 5 nmethyl sul fonyl oxy radical and al k represents an al kyl radical.
Reaction a is generally carried out by neans of NaBH4 in ethanol, at a
tenperature in the region of 20C. 41 Step b js carried out in the presence
of triethylamne, injan inert solvent suchrﬁ an ether (for exanple
tetrahydrofuran), & a {enperature |n the R on of OC. 5 Step c is
carried out by means of|liqguid aq-&eeus—-ammnl 3_1 met hanol, in an
autoclave at a tenpera in the region of 6

iq Qconﬁ \//OH

HG

MsCl

RS
HS
c H4 N
R
3 | NH-SO,alk
H4 | / N
N CISO,alk R,

it Y“
alkNCO
RB \ R3
\ H4 N
R,,COOH
" NH-CO-NHalk

v/r‘n-q-co-n31

Re

In these formulae, Ri, Rs, R¢ and Ri3; have the
same meanings as in formula (I), Ms represents a
5 methylsulfonyloxy radical and alk represents an alkyl
radical.
Reaction a is generally carried out by means of
NaBHs in ethanol, at a temperature in the region of

20°c.



Step d is generally carried out in an inert solvent such as a hal ogenated
sol vent (for exanple 10 dichl oronet hane) or tetrahydrofuran, in the
presence of an organic base such as triethylamne, dinethylam nopyridine,
at a tenperature in the region of 20C 4Htep e is carried out by any nethod
known to a 15 person skilled in the art which makes it possible to pass
froman acid or a reactive derivative of this acid to a carboxam de

wi thout affecting theteesb at theriegnl eaul enandei prpachiceubd@r the preferred
met hods previously described. 20 Step f is generally carried out by neans
of an inerttsokvegiasuck,asnt etr dhgdtobolaant dunbdt byl Bor pahede, a

chl orinated sol vent (for exanple chloroformor dichloroethane), an
aromati c sol véntr ekemplexamplrehlempdnaany ,t slcuengpmpatragutrenper tbhee of
between 25 10C and the hoiling point of the reaction nedium The conpounds
of formula (FPIt6F ®Ai EhCR represents a radical CRIR2 in which RL is a
hydrogen _atom and R2 represents a.radical -CH %RB) NR31R32, R4, is a

hydr ogen at om and R32TFE® &n'8l KPEFILIAF BFL- BYkMEP FPalifcal 9%2%9ay be prepared
by the action of %Shalide.HaE§3% Qp_a coggound gf f rnulat(l) for which R
represents a°r§8-€afBRIRS iR WATCRRL i §"a%Ryr5gsn2dfomafd R2

represents atEﬁg%?%kukgHiQRQ%eNQQ%B%%’0@3%Oaﬁd R3_ are 5 hydrogen atons.
ni

This reactio carried out in an'inert polar
Step d is generally carried out in an inert

solvent such as a halogenated solvent (for example

10 dichloromethane) or tetrahydrofuran, in the presence of
an organic base such as triethylamine,
dimethylaminopyridine, at a temperature in the region
of 20°C.

Step e is carried out by any method known to a

15 person skilled in the art which makes it possible to
pass from an acid or a reactive derivative of this acid
to a carboxamide without affecting the rest of the
molecule and in particular the preferred methods
previously described.

20 Step f is generally carried out by means of an
inert solvent such as tetrahydrofuran,
dimethylformamide, a chlorinated solvent (for example
chloroform or dichloroethane), an aromatic solvent (forx
example benzene or toluene), at a temperture of between

25 10°C and the boiling point of the reaction medium.

The compounds of formula (I) for which R
represents a radical CR;R; in which R; is a hydrogen
atom and R, represents a radical -CH(Rg)NR3iR3z, Ra: is a

hydrogen atom and Rj3; is an alkyl, Ar or -alk-Ar radical



sol vent such as acetonitrile, tetrahydrofuran or dinethylformamde, in the
presence of an organic or inorganic base (alkali netal (for exanple sodium
or 10 potassiun) carbonate, trial kylam ne (for exanple triethylam ne or

di et hyl am nopyridine)), at a tenperatupe of between OC and the boiling
point of the solvent, optionally in the presence of palladiumor one of
its salts or conplexes. 15 The conpounds of forrmula (1) for which R
represents amagdicealpr@RER2d mwhiheh skt iich @ shydmeganie a=am.ansh R2
represents a radical -CH (R6) NR31R32, R31 is a hydrogen atomand R32 is
an al kyl radiccalpavend alfsd dymulpr edar dabrbywhtiledr &ctregrreafera scar r espondi ng
conmpound of 20 fornul a %I)'for which R represents a radical CRIR2 in which
Rl is a hydr6§éhatlomfaRd R wiebtleskntis & hadirealen atorRénsh Fan ani ne
HNR31R32 for which R31 is a hydrogen atomand R32 is an al kyl radical.

Thi s reacti off SPEEFENEald Y 3CaTEited BURel HRaik32.2835 férdt Rsolarént such as a
chlorinatgd §plvent (for__exanpl e dichl oronet hane or dichl oroethane), in

t he presenceygfogepe EWHU agent such as sodium triacetoxyborohydride, at

Wi chUR T epresents 4 PaieA GRS S W aR ALY 8 a Ry ar6gan Ciardm and Rz

represents adadicnl O WR0), ARARAZ, 1R31 and o Rz e Al kyl, Ar or

-al k-Ar radicals my be prepared by 5 the action-o a hali dé Hal R32 on a

conpound of tQmAhg1formamide, in the presence of an organic or

inorganic base (alkali metal (for example sodium or
10 potassium) carbonate, trialkylamine (for example
triethylamine or dimethylaminopyridine)), at a
temperature of between 0°C and the boiling point of the
solvent, optionally in the presence of palladium or one
of its salts or complexes.

15 The compounds of formula (I) for which R
represents a radical CR;R; in which R; is a hydrogen
atom and R; represents a radical -CH(Rg)NR3;R3z, R3; is a
hydrogen atom and Rz; is an alkyl radical may also be
prepared by the action of a corresponding compcund of

20 formula (I) for which R represents a radical CR;R; in
which Ry is a hydrogen atom and R, represents a radical
-CO-R¢ on an amine HNR31R3; for which Rs; is a hydrogen
atom and Rz is an alkyl radical.

This reaction is generally carried out in an

25 inert solvent such as a chlorinated solvent (for
example dichloromethane or dichloroethane), in the
presence of a reducing agent such as sodium

triacetoxyborohydride, at a temperature of between 0°C

and 70°C.



(I') for which Rrepresents a radical CRIR2 in which RL is a hydrogen atom
and R2 represents a radical -CH (R6) NR31R32, R31 is a hydrogen atom and
R32 is an alkyl, Ar or -alk-Ar radical. 1C This reaction is carried out in
an inert polar solvent such as acetoniggile, tetrahydrofuran or

di ret hyl formam de, in the presence of an organic or inorganic base (alkal
nmetal (for exanple sodiumor potassium carbonate, trial kylamne (for
exanpl e 15 tri et hyl amhee compduneshylfaforapyei dinexpbr atiah Renperature of
bet ween 0OC and the boiling point of the solvent, optionally in the
presence of pablradeotsor ordicefl CRsRsalt svhorchcpliexeshyd@kregeanpounds of
formula (1) for which R 20 represents a radical CRIR2 in which Rl is a.
hydrogen at 8fPBENANR2Re epeREePERt A 2 athdbtal CHEH RB)) NIR3AR32R:R3hd s a
hydrogen atomand R32 is a (2-6C) alkyl or -(2-6C)alk-Ar radical may be
prepared by Bbe 2d& iddrkydf: diF AXdeiide ARIAID TGS WA PeRPIepaaredaliyl or
-al k- Ar radical on_a 25 conmpound of forrmula (I) for which R represents a

r adi cal égleﬁFnaﬁﬁ?8H ﬂ% Fsgﬁgﬁgar862ﬁ3%f%ﬁn%ﬂﬁTWQ?queﬁﬁé§%%ﬁ%¥%§ r adi cal
-CH (R6) NR3 2 [ hydr ogen ,at o 44 This reaction is
carried out %§§aﬁogﬁépﬁggs§?§8 fggﬁghsag 5?%%F8?§%§f%ﬁﬁ@;W$l doet hane,

toluene or tetrankdnobyeanarah ankeEPefabilseof betugen OC and S0C in the
presence of a reducCing agent sucﬁ 5%as sodi umiriace oxybor ohydri de or
sodi um -CH (Rs) NR31R32, R31 is a hydrogen atom and Rj, is an
alkyl, Ar or -alk-Ar radical.
1C This reaction is carried out in an inert polar
solvent such as acetonitrile, tetrahydrofuran or
dimethylformamide, in the presence of an organic or
inorganic base (alkali metal (for example sodium or
potassium) carbonate, trialkylamine (for example
15 triethylamine or dimethylaminopyridine)), at a
temperature of between 0°C and the boiling point of the
solvent, optionally in the presence of palladium or one
of its salts or complexes.
The compounds of formula (I) for which R
20 represents a radical CR;R; in which R; is a. hydrogen
atom and R, represents a radical -CH(Rg)NR3;R32, Ry is a
hydrogen atom and Rj3; is a (2-6C) alkyl or -(2-6C)alk-Ar
radical may be prepared by the action of an aldehyde
RaCHO for which Ra is an alkyl or -alk-Ar radical on a
25 compound of formula (I) for which R represents a
radical CRjR; in which R; is a hydrogen atom and R,
represents a radical -CH(Rg)NR31R32, R3; and Rs; are

hydrogen atoms.



cyanobor ohydri de. The conpounds of fornula (1) for which R represents a
radical CRIR2 in which RL is a hydrogen atomand R2 represents a radi cal
-CH (R6) NR31R32, R31 is an 10 alkyl, Ar or -alk-Ar radical and R32 is a
(2-6C) alkyl or -(2-6C)alk-Ar radical ggy be prepared by the action of an
al dehyde RaCHO for which Ra is an alkyl or -alk-Ar radical on a conpound
of fornmula (1) for which R represents a radical CRRR2 in which RL is a
hydrogen 15 at om and TR2 sr erae3drins ia radirdald oGl (R6)rNR3LR32, R31 is a
hydrogen atom and R32 is an alkyl, Ar or -alk-Ar radical. This reaction is
carried out isplaentnench sal et lsucmeas achieG hlddrcbrtetribanéandi,chl or oet hane,
20 toluene or tetrahydrofuran, at a tenperature of between O0C and 50C in

t he pr esence tefl ugnee@ucited ragedr ofwalan, ag ts editemperiadeetto xyfb dreahwedn de or
sodi um cyanohorohydri de. The conpounds of fornula (I) for which R 25
represents alr &did€d SCRCRAN fFhfhPAFSRICGEs °f Ry de6yEr NYarErnand IR
represen;t,&s1 a radical -CH(R6)NR-, R?,g.t R31 and R32 formw th the nitrogen
atom to whi cRSt &4 TrafCatr&y PR IRBYELIEFcIPE SRESER from aziri di nyl |
azetidinyl, rraolidinyl. qr, piperidinyl may be prepared 45 by the action of
a di halide H% 9@5&)§6)0§¥/I9-rﬁgle'on a conmpound of formula (1) for which R

et 3 L R, Rt g M g e e

represents a radical CR;R; in which R; is a hydrogen

atom and R, represents a radical -CH(Rg)NR3;R32, Rs- is an

10 alkyl, Ar or -alk-Ar radical and R3y; is a (2-6C) alkyl
or -(2-6C)alk-Ar radical may be prepared by the action
of an aldehyde RaCHO for which Ra is an alkyl orx
-alk-Ar radical on a compound of formula (I) for which
R represents a radical CR;R; in which R; is a hydrogen

15 atom and R; represents a radical -CH(Rg)NR31R3:, R3; is a
hydrogen atom and Ri; is an alkyl, Ar or -alk-Ar
radical.

This reaction is carried out in an inert
solvent such as dichloromethane, dichloroethane,

20 toluene or tetrahydrofuran, at a temperature of between
0°C and 50°C in the presence of a reducing agent such
as sodium triacetoxyborohydride or sodium
cyanoborohydride.

The compounds of formula (I) for which R

25 represents a radical CRijR; in which R; is a hydrogen
atom and R, represents a radical -CH(Rg)NR3-Riz, Ri; and
R3; form with the nitrogen atom to which they are
attached a heterocycle chosen from aziridinyl,

azetidinyl, pyrrolidinyl or piperidinyl may be prepared



5 hydrogen atons. This reaction is carried out in an inert polar solvent
such as acetonitrile, tetrahydrofuran or dinethylformamde, in the
presence of an organic or inorganic base (alkali netal (for exanple sodium
or 10 potassium carbonate, trial kylam ang (for exanple triethylam ne or
di net hyl am nopyridine)), at a tenperature of between 0C and the boiling
point of the solvent, optionally in the presence of palladiumor one of
its salts orbgorpkexesiohbofhe campaunds Hafl -f(armual)alk-Hafloenwiai ch R
represents a radical CRIR2 in which RL is a hydrogen atom and R2
represents acragiocald o€HZoCORE2 -(CH2LOH WRG):h- NR3ER32 sentsCH2- C (=NCal k) R6
may be prepared according to the follow ng reaction schene: 20 46 R
PQ( OC2HS) 2. CHZCORECH LBTRMS R wIN &h HRCHNOBHB YAHOoIED- R(LCH3 ROCHS -
\,CON(CH3)OCH3 C R6MgBr R3 al kONH2 R 4 N

represents a radical -CH(Rg)NR31R32, R3; and Ri» are

5 hydrogen atoms.

This reaction is carried out in an inert polar
solvent such as acetonitrile, tetrahydrofuran or
dimethylformamide, in the presence of an organic or
inorganic base (alkali metal (for example sodium or

10 potassium) carbonate, trialkylamine (for example
triethylamine or dimethylaminopyridine}), at a
temperature of between 0°C and the boiling point of the
solvent, optionally in the presence of palladium or one
of its salts or complexes.

15 The compounds of formula (I) for which R
represents a radical CRiR; in which R; is a hydrogen
atom and R; represents a radical -CH,-CORg,
-CH,-CH (Rg) =NR31R32 or -CH;-C (=NOalk)Rs may be prepared

according to the following reaction scheme:

20



e Ix R f HNR31Rs2 In these fornulae, R3, R4, R6, R31 and R32 have the sane
meanings as in fornmula (1) and alk represents an alkyl radical. 5 Step a
is generally carried out in a solvent such as tetrahydrofuran, at a
tenperature of between 20C and the boi lsigng point of the reaction nmedi um
Step b is generally carried out in an inert solvent such as an aliphatic
al cohol (for exanple 10 nethanol), a chlori na?ed sol vent (chloroform or 47
di chl oronet hane)Ropr a mixture of these solventsg in the presence of a
reduci ng agentg such as NaRI$gH,),&H ENT-GPPEs athe:XﬁL__loet ween OC and the
boi li ng point df t reaction nmedium 5 Step c Ii's darried out by any

nmet hod known to a | peffson skilled in the art whi kes it possible to
pass froman acid 6r &feactive derivative of this a&ﬁ@ﬂ(@“ﬁ@@bexam de
wi thout affecting the rest of the nolecule and in particular the preferred
met hods 10 previously described. Step d is generallycarried out in an
inert solvent su as an ether such as tetrahydrofuran, at a tenperature
in the region of & The organonagnesi um conpounds are prepared accordi ng

to the m yhodes Fknovm_;L_S to a pehsc(;)l_?Néséill led infthe art such as those
descri bed 3 3
=L, e T
\—~CO-N(CH,)OCH,
d lF%MgBr
R N— alkONH, gr_\lN_
NOQalk o)
e \/4
Iz Re Ix Rs
f HNR; Ry,
RB

1N" Raz

In these formulae, R3, Ry, Rg, R3; and R3; have
the same meanings as in formula (I) and alk represents
an alkyl radical.

5 Step a is generally carried out in a solvent
such as tetrahydrofuran, at a temperature of between
20°C and the boiling point of the reaction medium.

Step b is generally carried out in an inert
solvent such as an aliphatic alcohol (for example

10 methanol), a chlorinated solvent (chloroform or




in the exanples. Step e is generally carried out in an inert solvent such
as a 1-4C aliphatic al cohol such as nethanol, in the presence of sodium
acetate, at a 20 tenperature of between 20C and the boiling point of the
reaction nmedium Step f is carried out ign an inert solvent such as a

chl orinated sol vent (for exanple dichloronethane or dichloroethane), in
the presence of a reducing agent 25 such as sodiumtriacetoxyborohydri de,
at a tenper atdirct 1 coforkeathseen QG andchiddGreThe congeunds wfndgrmd add ) for
which R represents a radical CRIR2 in which RL represents a cyano,

-S-al k- NRL6RDPZesadRIDE & kyddugri nd\RRERA]L stadi el NMBrandaR7ar epresents a
radical -C (R3) (R 1) (R17) in which Re is a hydrogen atom may be prepared
accor di ng t o tEw SRR Refotdeon Schans 1 W%Mngl Pzt £ NGGN / UN a
HS- al k- NR1L6R17 b e

reaction medium.

5 Step ¢ is carried out by any method known toc a
person skilled in the art which makes it possible to
pass from an acid or a reactive derivative of this acid
to a carboxamide without affecting the rest of the
molecule and in particular the preferred methods

10 previously described.

Step d is generally carried out in an inert
solvent such as an ether such as tetrahydrofuran, at a
temperature in the region of 0°C. The organomagnesium
compounds are prepared according to the m’yhodes known

15 to a person skilled in the art such as those described
in the examples.

Step e 1is generally carried out in an inert
sclvent such as a 1-4C aliphatic alcohol such as
methanol, in the presence of sodium acetate, at a

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

Step f is carried out in an inert solvent such
as a chlorinated solvent (for example dichloromethane
or dichloroethane), in the presence of a reducing agent

25 such as sodium triacetoxyborohydride, at a temperature
of between 0°C and 70°C.

The compounds of formula (I) for which R
represents a radical CRjR; in which R; represents a

cyano, -S-alk-NRjgR17, =-NHR;5, alkyl or -NRzpRz; radical



11 R11 Ilze NR2OR21 12 1zd alk 12 5 In these fornmulae, R3, R4, Rl1l, R12,
R15, R16 and R17 have the sanme neanings as in formula (1), alk represents
an al kyl radical, Hal represents a halogen atomand Mrepresents a netal
and preferably copper. 10 Step a is prehegrably carried out in a polar

sol vent such as dinmethyl sulfoxide, at a tenperature of between 20 and
50C. 99 Step b is preferably carried out in an inert solvent such as

di met hyl sul taxi gde, répeteadiyts of urani &1 aceRONiR-F] [B;:) 1 Ant kaiphesgnce of a
base such as an alkali metal carbonate (for exanple potassium5 carbonate)
or anmmoni um hydrokiydeogatn atbenpervaber erebarbdt weenrd@€gand the boiling
point of the reaction nmedium Step c is preferably carried out in an inert
sol vent suchfasldgiieghykastlifoxisgaemeet r ahydr of uran or 10 acetonitrile, in
the presence of a base such as an al kal Rynetal carbonate (for exanple
potassi um carbonate) or ammoni um hydrgxide, at a tenperature of between

20C and the boiling point of the reactibn N ’/Zi
Ia— 11
R12
NaCN za cN
R, a R,
R_\ I:‘4’3\
4 N HS-alk-NR,R,, N— Ry

b L—”‘ Ru

N\
. al tzb -alk-NR, R,
la HZNR15

Ize 12

In these formulae, Rs, R4, Rii, Riz, Ris, Rig and
R:7; have the same meanings as in formula (I), alk
represents an alkyl radical, Hal represents a halogen
atom and M represents a metal and preferably copper.
10 Step a is preferably carried out in a polar
solvent such as dimethyl sulfoxide, at a temperature of

between 20 and 50°C.



medium 15 Step d is preferably carried out in an inert solvent such as an
ether (ethyl ether) or tetrahydrofuran, at a tenperature of between -78C
and 20C. Step e is preferably carried out in an inert 20 solvent such as
di et hyl sul foxi de, tetrahydrofuran, acegonitrile, dichloronethane or

di chl oroethane in the presence of a base such as an al kali netal carbonate
(for exanpl e potassium carbonate) or amoni um hydroxide, at a tenperature
of between 20C and t Ise 25 haisl ipig feaiamtl yofcatrie edeact-i am rediiw@rtThe
conmpounds of formula (1) for which R represents a radical CRLR2 in which
R1 represent sod venadiscah aal kHNRIARII s uRESD xdnid , RIS trepryelsertt: ranhydr ogen
atom may be prepared by reducing the correspondi ng 50 conpound of formula
(1) for whichcRtcgptasersts i@ thadireglscORER2Li @ Whaiseh sRE!y @psr esent s a cyano
radical. This reaction is generally carried out in an inert solvent such
as tetrahydr 8flifan, MO EERONEGE (§OorolefdA® . caPOd 356hpEY at ure of bet ween
0C and the boilin Qpint of the reaction nmedium_ in the presence of a
reduci ng geﬁtar%’l?g“ﬁ &4 eruﬁnﬁl?lﬁl%?ﬁyﬂié.ox?ﬁ@'céﬁp@uﬁﬁg‘p&fraft&rrﬁuloé (1) for
which R rep nt radi_cal 1R2 .i;n _which Rl represents _a 10 radica
-aIk-NR18R19%%%% e%egpeggﬁ%?'g N AF6geRn aPSiiandt RIS FEFFEdRts an al kyl

cycl oal kyl, ¢ygl;eal kyl al kyl,
Step ¢ is preferably carried out in an inert
solvent such as dimethyl sulfoxide, tetrahydrofuran or

10 acetonitrile, in the presence of a base such as an
alkali metal carbonate (for example potassium
carbonate) or ammonium hydroxide, at a temperature of
between 20°C and the boiling point of the reaction
medium.

15 Step d is preferably carried out in anr inert
solvent such as an ether (ethyl ether) or
tetrahydrofuran, at a temperature of between -78°C and
20°C.

Step e is preferably carried out in an inert

20 solvent such as dimethyl sulfoxide, tetrahydrofuran,
acetonitrile, dichloromethane or dichloroethane in the
presence of a base such as an alkali metal carbonate
(for example potassium carbonate) or ammonium
hydroxide, at a temperature of between 20°C and the

25 boiling point of the reaction medium.

The compounds of formula (I) for which R
represents a radical CRjR; in which R; represents a
radical -alk-NRigRig, Rig and Rig represent a hydrogen

atom may be prepared by reducing the corresponding



cycl oal kyl carbonyl, -SQ2al k, -CO NHal k or -COCal k radical may be prepared
by the action of a halide HalR19, Hal represents a hal ogen, on a conpound
of 15 formula (1) for which Rrepresents a radical CRIR2 in which Rl
represents a radical -alk-NR18R19, R18 and R 9 represent a hydrogen atom
This reaction is carried out in an inert polar solvent such as
acetonitrile, tetrahydrofuran or 20 dinethyiformam de, in the presence of
an organi ¢ orompranganifc fease l@al Kal iforetwli oHf & rexaralea=30di um or

pot assi um carbonate, trial kylam ne (for exanple triethylamne or

di net hyl am napyiicdiln@R)yR: atn avh 1 @mpRer ategrre seh tee taweea n@C rand daie boi | i ng
point of the 25 solvent, optionally in the presence of palladiumor one of
its salts or conpl ex&®isTheasdmsounds dsinefrarlhy & s eidorouthiich aR
represents a radical CRLIR2 in which Rl represents a radical -alk-NR18R19,
R18 represent@&t AUVCHadfiUcA adnd o5 F 2RYG rodprrésented hard &TOAL, gycl oal kyl |
cycl oal kyl al kyl., cycl oal kyl carbonyl, - al k, -CQ,NHal k or -CQOQCal k

radi cal may B&HEESar & ti/tteﬁ@eé@ttg{‘otﬁ &%Oi)r‘?téf’lel?ﬁ frald™de %% a conpound of
formula (1) r. ich R 5 represent r adi . 1R2 in which Rl represents
a radical -%%%-1%8%§rn%f§prt§%r er]:sezarlctatslog1 rrfl)c? rlélggn at c?rkﬁe and > RIS

represents a%falakye,du%)%}g;ﬂj - | qal @ﬁ.luz?r#ﬁﬁlm nyedgleal kyl carbonyl,
- SQ2al k, -CO NHal k or - I radical. 10 This reaction is carried out in
an inert polar The compounds of formula (I) for which R
represents a radical CR;R; in which R; represents a
10 radical -alk-NRigRig, Rig represents a hydrogen atom and
Rigs represents an alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkylcarbonyl, -S0zalk, -CO-NHalk or -COOalk
radical may be prepared by the action of a halide
HalR,y, Hal represents a halogen, on a compound of
15 formula (I) for which R represents a radical CR;R; in
which R; represents a radical -alk-NR;gRis, Rig and R-g
represent a hydrogen atom.
This reaction is carried out in an inert polar
solvent such as acetonitrile, tetrahydrofuran or
20 dimethylformamide, in the presence of an organic or
inorganic base (alkali metal (for example sodium cr
potassium) carbonate, trialkylamine (for example
triethylamine or dimethylaminopyridine))}, at a
temperature of between 0°C and the boiling point of the
25 solvent, optionally in the presence of palladium or one
of its salts or complexes.
The compounds of formula (I) for which R
represents a radical CRijR; in which R; represents a

radical -alk-NRjgR33, Rig represents an alkyl radical and




sol vent such as acetonitrile, tetrahydrofuran or dinethylformamde, in the
presence of an organic or inorganic base (alkali netal (for exanple sodium
or potassiun) carbonate, trial kylamne (for exanple 13 triethylam ne or

di et hyl am nopyridine)), at a tenperatghe of between OC and the boiling
point of the solvent, optionally in the presence of palladiumor one of
its salts or conpl exes. The conpounds of formula (1) for which R 20
represents ar;adissteSRIfR dm aikeh, edfdesa Ry T epsesedd Sky Ba Tiydr ogen at om
and R2 represents a radical -C (R8) (R9) (Ro) or -C(R8) (R11) (R12) , or
R1 represent syan oadlkkplca riddnRly, -©Spandk, - ScatKHARE6R, 7-CoabkkNR18R19 or
-NR20R21 radical and R2 represents a radical 25 -C (R8) (R1l1) (R12) and RS
represents amaalilogl madi dal prepandsa pryepdreeddiyical kyfl ati e kofl a

correspondi n% conpound of formula (Ié) for which R8 is a hydrogen atom

Thi s reacti oRdls dsr éferaBlopreard & drmita ndand g “als&ds& such as an

al kali nmetal hydride (for 52 exanpl e sodi um hydride), an alkali netal am de
(for exanpl & SSFESFHEnidde)? Grcadn Granomet’didy &1deFPY&ERUES 3in an inert

sol vent such as,.an.aliphatjc ether (ethyl _ether) or tetrahydrofuran, at a
tenperature oF Bétueer mgjﬁnd&%ée%fsﬁéﬁﬁs %fhyéiﬁoglel?ylagtolnn@nélgent such

e e K0 RS Shet Aivly p onai oo e corponagn Pl (o 2 (1) for
to the fol | owing JLaGhi QN RERAMEI-S0,a1k, -CO-NHalk or -COOalk
radical.

10 This reaction is carried out in an inert polar
solvent such as acetonitrile, tetrahydrofuran or
dimethylformamide, in the presence of an organic or
inorganic base (alkali metal (for example sodium or
potassium) carbonate, trialkylamine {for example

15 triethylamine or dimethylaminopyridine)), at a
temperature of between 0°C and the boiling point of the
sclvent, optionally in the presence of palladium or one
of its salts or complexes.

The compounds of formula (I) for which R

20 represents a radical CR;jR; in which either R; represents
a hydrogen atom and R, represents a radical
—C(Rg) (Rg) {Ryg) or -C(Rg) (R11) (R12), or R; represents an
alkyl, NH-R;s5, cyano, —-S-alk-NRieRi7, —-alk-NRjgR:y or
-NR,oRz; radical and R, represents a radical

25 -C (Rg) (R11) (R12) and Rg represents an alkyl radical may
be prepared by alkylation of a corresponding compound
of formula (I} for which Rg is a hydrogen atom.

This reaction is preferably carried out by

means of a base such as an alkali metal hydride ({(for



10 R7-CH2-PG3Et2 a) n-BuLl b) S8 c) Hal-alk A 41- R7 alk PO3Et2 a)n-BuLi
BRZERZI R4A-- RA NI N SQRalk R7 Cb) R3 R4 In these fornmulae, R3, R4 and
R, have the same neanings as in forrmula (1), alk represents an al kyl 15
radi cal and Hal represents a hal ogen atem Reaction Ais generally carried
out in an inert solvent such as an ether (for exanple ethyl ether), in
the presence of a strong base such as tert-butyllithium53 or

n-butyl | i t hi exematl ea sbelfper atydire def) ,bethwadhkali0Getadd ax50E, (ffald owed by t he
addition of sulfur and then

example sodium amide) or an organometallic derivative,

in an inert solvent such as an aliphatic ether (ethyl

ether) or tetrahydrofuran, at a temperature of between

5 -78°C and 30°C, by means of an alkylating agent such as
an alkyl halide or an alkyl sulfonate.
The compounds of formula (I) for which R

represents a radical C=C(R,)S0zalk may also be prepared

according to the following reaction scheme:

10
a) n-Bulli
b) Sa atk
R,-CH,-PO,EL, R,
c) Hal-alk POSEI2
A
a)n-Buli
B| © R,
R4"L
N__
Y

L_\/ S0,alk L—\( Salk

In these formulae, Rz, Ry and Ry have the same
meanings as in formula (I), alk represents an alkyl
15 radical and Hal represents a halogen atom.
Reaction A is generally carried out in an inert
solvent such as an ether (for example ethyl ether), in

the presence of a strong base such as tert-butyllithium



an al kyl halide (for exanple iodide or bromde). Reaction B is generally
carried out in an inert 5 solvent such as an ether (for exanple
tetrahydrofuran), in the presence of a strong base such as
tert-butyllithiumor n-butyllithium atsa tenperature of between -70C and
-50C, followed by the addition of azeditin-3-one, a return to room
tenperature and 10 hydrolysis. Reaction Cis carried out by any known

met hod whi chrnmakbstiyfllpoasiubl, eatoaoxiedpzeaausul br beentanni-ng°cderi vati ve
wi thout affecting the rest of the nolecule, such as those previously
described. 18nfit -P§°Gndéprstoveadf by peersenddiskihl ed Enlfhe ant thkat, to
carry out the processes according to the invention which are described
above, it ma§lbdlkiécBisafg tdornexsmnée §peiups probeemidg)ani no, hydroxyl
and carboxyl functions in order to avoid_side 20 reactions. These groups
are those which al | oRePEMBPRI B Wit HEOET AL 8cEPRGIEAeOHESEoRNt hESHBI ecul e.
As exanpg§s 05 gr ups Rrotecting t he ?nino function, there nmay be
ment i oned’ t ePt-B P§| 8FPmEthyl EiPFandfes GHPERIAmySbsahvdgensraréd using
i odotri net hyl si lane_or Lyl using,?2 al ladi um catal ysts. As exanpl es of
groups prote%ﬁikge P%gsﬁbﬁ%ogglaf%ﬁggpgnkafﬁngcﬁa§sbe ment i oned

triethylsilykeéedbh%P&19H§thiBEtpybﬁkbzhiwﬁkﬁﬁ,”§¥ Qete&§9§?%P§Eed using

tetrabutylammnlumf uori ae or alternatively asymetric acetals

(met hoxynet hyk pethdchetrahydeapyr-aoyk,f en1exaenl 8) whthanggenspabi-on using
azeditin-3-one, a return to room temperature and

10 hydrolysis.

Reaction C 1is carried out by any known method
which makes it possible to oxidize a sulfur-containing
derivative without affecting the rest of the molecule,
such as those previously described.

15 It is understood for persons skilled in the art
that, to carry out the processes according to the
invention which are described above, it may be
necessary to introduce groups protecting amino,
hydroxyl and carboxyl functions in order to avoid side

2GC reactions. These groups are those which allow removal
without affecting the rest of the molecule. As examples
of groups protecting the amino function, there may be
mentioned tert-butyl or methyl carbamates which may be
regenerated using iodotrimethylsilane or allyl using

25 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

alternatively asymmetric acetals (methoxymethyl or



hydrochl oric acid. As groups protecting carboxyl functions, there may be

mentioned esters (ally= or benzyl for exanple), oxazoles and 2-al kyl
oxazol i nes.

edition, 1991, John Wley & Sons.

-1,3 5

Qt her protecting groups which can be used are described by
GREENE T.W et al., Protecting Goups kB Oganic Synthesis, second

purified by 10 the customary known nethods, for exanple by

crystal li zat icef r a@ReERl@ENINNY cor eéinpaeh i @n.thThe genariai-aer u1sehqt he

conpounds of formula (1) rmay be obtained by resolution of the racenates

The conpounds of fornmula (I) may be

for exanpl ehbyrohhdmatiegraphy @ & rohipsal rotlewenn ngc cardiong 115 t o Pl RCKLE

WH. et al

Asymretric synthesis, Vol. 1, Academ c Press (1983) or

formati on of fsalcts omus,byhegpgniagsivse Meamichiedale spegsur@dly.. The
di astereoi soners may be prepared according to known conventional nethods
(crystal |l i zaPesdylc Pénﬁﬁ@@%éﬁﬁy Gz mScRPCal -26 Kpledursor s) . The
conpounds_ of for nul may be optionally converted to addition salts

with an |%or6§ﬁF€l&Pesor8§ﬁF5 §Ep&eﬁ§lpﬁeg&@PP&nw@ﬂc§u€ﬁnaﬁeaéﬁﬁdln an
| t h | t th 5 hl ted
S0l vent . *Thegacs %‘ét%gr% s3f' ¥ SREBE 1 1L RE iy ane o e Re PO SRS of |

by

pharmaceuti cal | y t Its f ql g NS b nti oned:
benzenesulfo%&te %o%&k%h s C%%Fogﬁéggkﬁﬁtﬁéﬁé gg%n wiley
& Sons.

10

20

25

The compounds of formula (I) may be purified by
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
example by chromatography on a chiral column according
to PIRCKLE W.H. et al., Asymmetric synthesis, Vol. 1,
Academic Press (1983) or by formation of salts or by
synthesis from chiral precursors. The diastereoisomers
may be prepared according to known conventional methods
(crystallization, chromatography or from chiral
precursors) .

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

As examples of pharmaceutically acceptable
salts, the following salts may be mentioned:

benzenesulfonate, hydrobromide, hydrochloride, citrate,



et hanesul fonate, fumarate, gluconate, iodate, isethionate, naleate,

nmet hane sul fonate, nethyl ene-bis-R-oxynaphthoate, nitrate, oxal ate,

panoat e, phosphate, salicylate, succinate, sulfate, 5 tartrate,

t heophyl | i neacet ate and p-tol uenesul fongte. The conmpounds of formula (I)

exhi bit advant ageous pharmacol ogi cal properties. These conpounds possess

a high affinity for the cannabinoid receptors and particularly those of

the CBI typeethheysi raneteBl rueecepter, ant.agonitst s iandtar,e therefore useful

in the treatment and prevention of disorders affecting the central nervous

system the iimeitthe ospsieemmatllee tecamditbwascsludif oo tendocri ne system the

respiratory system the gastrointestinal apparatus and reproductive 15

di sorders (HoEthstlene-Phari-orRgnaphidoategenitrage  Repplaghd Sinha, Prog.

Drug Res., 36, 71-114 (1991), Consroe _and Sandyk, in

Mar i j uana/ CaRABEWIPRG d 1 ORSGRS: 015Gdy Cald t eNe FUGSHYSITS! 0§YA L 458, Mur phy L.

and Barthe A. Eds, CRC Press, 1992). 20 Accordingly, these conpounds may

be used for CEA& B Eat MFCR yl&ﬁ@?@ﬁ@ﬁ@ﬁeoﬁnﬁs§fﬁ%§ nEFLEATRG S -

schi zophr eni a, anxiegxmgisorders, %&pr ssiqn, %9i£§%1§F+ neur odegener at i on,
i odi 'S

. C ound ormula . .
cerebel |l ar and splnocerebéWFbr i sorders, °C i'tive orders, cranial

trauma, pani %id%%nactatg%ﬁ&}h g‘?ﬁ%‘rni%g%g_?a' iREYr %ﬁ%%@r%ﬁ_’e <d! gyeqnas, m grai ne,

Par ki nson' s sease, _ ease, tington's 'chorea, Raynaud's
syndrome, tremRiounds g3 L aMpUlgs e dinserdehr S8Rl lardemenlLiiay thymc

di sorders, Tourette's syndrone, tardive dyskinesia,
receptors and particularly those of the CBl1 type. They

10 are CBl receptor antagonists and are therefore useful
in the treatment and prevention of disorders affecting
the central nervous system, the immune system, the
cardiovascular or endocrine system, the respiratory
system, the gastrointestinal apparatus and reproductive

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

20 Accordingly, these compounds may be used for
the treatment or prevention of psychoses including
schizophrenia, anxiety disorders, depression, epilepsy,
neurodegeneration, cerebellar and spinocerebellar
disorders, cognitive disorders, cranial trauma, panic

25 attacks, peripheral neuropathies, glaucomas, migraine,
Parkinson's disease, RAlzheimer's disease, Huntington's
chorea, Raynaud's syndrome, tremor,
obsessive-compulsive disorder, senile dementia, thymic

disorders, Tourette's syndrome, tardive dyskinesia,



56 bipol ar disorders, cancers, novenent disorders induced by nedicanents,
dot oxem ¢ shocks, henorrhagi ¢ shocks, hypotension, insomi a,
i mrunol ogi cal di seases, multiple sclerosis, vonmting, 5 asthma, appetite

di sorders (bulima, anorexia), obesitysenenory disorders, in weanin
chronic treatnents and al cohol or drug abuse (opioids, barbiturates,
cannabi s, cocai ne, anphetam ne, phencyclide, hall ucinogens,
benzodi azepi nepdier Wl exaqs) ,casangl gesiceemr dqicicantdrat drsiwafed he

dystonia, en

anal gesi c ac
used for the
of the conpo
det erm ned

264 1352-136
formul.a (1)

been sho b
t he cannabi s
descri bed by
Press, 263-2
(I') is less
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tivity of the narcotic and nonnarcotic drugs. They nmay
yr estdierstmenrt s ,pragpagmitriion emdattcestmimalshtackssit. The af f
unds of forrmula (1) 15 for the cannabis receptors has b

g from

al so be
inity
een

AeFerdingg to e kot Hw%@g@%%d IPRUSPFER J. E., STEVENSON
J.l1., WARD S.J., D AMBRA T.E., HAYCOCK A.. in J. Pharmacol. Exp. Ther.,

3“{“&)99331)0@11‘%?]1 i asgs t“HJeltllc%ﬁE oSfCJterFémclosnpd’ 81 20
th 100 Th t t act

;?‘SStrPé‘b?nesss AT ooy pot HePH (ARAIEEd by an agoni

40 Lot t hod

BETE BT, %%ar%ﬁéuegrn%” : B0 ot B o or

[24 Myt st t ounds of
e Me(alt%féﬁ“)etqsuaai %oﬁncgl/ or &1%90'%‘5&915@ ﬁd}ﬁ&%@

barbiturates, cannabls, cocaine, amphetamine,
phencyclide, hallucinogens, benzodiazepines for
example), as analgesics or potentiators of the
analgesic activity of the narcotic and nonnarcotic
drugs. They may also be used for the treatment or
prevention of intestinal transit.

The affinity of the compounds of formula (I)
for the cannabis receptors has been determined
according to the method described by KUSTER J.E.,
STEVENSON J.I., WARD S.J., D'AMBRA T.E., HAYCOCK D.A.
in J. Pharmacol. Exp. Ther., 264 1352-1363 (1993).

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

Their antagonist activity has been shown by
means of the model of hypothermia induced by an agonist
of the cannabis receptors (CP-55940) in mice, according
to the method described by Pertwee R.G. in Marijuana,
Harvey D.J. eds, 84 Oxford IRL Press, 263-277 (1985).

In this test, the DE50 of the compounds of

formula (I) is less than or equal to 50 mg/kg.

ity has
st of

d IRL
fornmul a




The conpounds of fornmula (1) exhibit low toxicity. Their LD50 is greater
than 40 ng/ kg by the subcutaneous route in mce. The preferred conpounds
of formula (1) are the 5 follow ng:
(RS)-1-[bis(4-chlorophenyl)nethyl)]-3-[63,5-difluoro

phenyl ) (et hyl sul fonyl) nethyl]azetidine, 10

(R)-1-[bis(4-chl orophenyl)nmethyl)]-3-[(3,5-difluoro

phenyl) (met hyl sul f onyhenmethypll.azet odi A@rmula (I) exhibit low
(S)-1-[bis(4-chl orophenyl)methyl)]-3-[(3,5-difluoro

phenyl) (et hybsdlkfiagy| etihy Lpaz ets djregteld than 40 mg/kg by the
(RS)-1-[bis(4-chlorophenyl)nmethyl)]-3-[(pyrid-3-yl)

(et hyl sul f opypbrmeehglolaz etiudienen mice.

(R -1-[bis(4-chl orophenyl)methyl)]-3-[(pyrid-3-yl) 20 .
(nethylsulfonyl)neth?@FaE@ﬁﬁ@Fﬁ@ﬁ compounds of formula (I) are the
(S)-1-[bis(4-chl.orophenyl)nmethyl)]-3-[(pyrid-3-yl)

(et hyl sut f odPHREERI] azeti di ne, 25
(RS)-1-[bis(3-fluorophenyl)nmethyl]-3-[(3,5-difluoro

phenyl ) met hyl sul f onyl net hyl ] azeti di ne,

(R)-1-[Dbi s(3-Elyoro 'ES%W@-’EF&@QOI% R@ﬁg%‘t‘ﬂiyfﬂ)‘f%‘l[ (3,5-d:fluoro-

phenyl ) net hyl'sul f onyl'met' hyl ] azet
(S)- 1. bi S( SpikuonQnhenH 1zt Bl 1 3rklchy dibuenge,
phenyl)nethypsul onyl net hyl ] azeti"di ne,
1-[ bi s(4-chl orophenyl )nmet hyl]-3-(RS)-{[ 3-azetidin-1-yl
phenyl ] net hyl sul f onyl et hyl }azeti di ne,
1- [ bi s(4tchl arophenypisnet-anlordphR{l]) reanetli) di+3—1-(Bl, 5-difluoro-
phenyl ] met hyl sul f onyl net hyl } azeti di ne,
phenyl) (methylsulfonyl)methyllazetidine,

(S)-1-[bis(4-chlorophenyl)methyl)]-3-[(3,5-difluocro-
phenyl) {methylsulfonyl)methyl]azetidine,

15
(RS)-1-[bis(4-chlorophenyl)methyl)]-3-[ (pyrid-3-yl)-

(methylsulfonyl)methyl]azetidine,

(R)-1-[bis (4-chlorophenyl)methyl) ]-3-[ (pyrid-3-yl)-

20 (methylsulfonyl)methyl]azetidine,

(8)-1-[bis(4-chlorophenyl)methyl)]-3-[ (pyrid-3-yl) -

(methylsulfonyl)methyl]azetidine,

25 (RS)-1-[bis (3-fluorophenyl)methyl]-3~[(3,5-difluoro-

phenyl)methylsulfonylmethyl]azetidine,

(R)-1-[bis (3-fluorophenyl)methyl]-3-[(3,5-difluoro-

phenyl)methylsulfonylmethyl]azetidine,



10 1-[bis(4-chlorophenyl)nmethyl]-3-(S)-{[3-azetidin-1-yl phenyl]
nmet hyl sul f onyl net hyl } azeti di ne,
(RS)-1-[3({1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl} 15

met hyl sul f onyl net hyl ) phenyl ] pyrrol i di ness

(R -1-[3-({1-[bis(4-chl orophenyl) et hyl]azetidin-3-yl}

nmet hyl sul f onyl nmet hyl ) phenyl ] pyrrolidi ne, 20
(S)-1-[3-({1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}

met hyl sul f onyl net hyl ) phenyl ] pyrrol i di ne,

(RS) - N-[ 3- ({ 19] bils([dichlZeridplrermphematin yietazat] i-di—-(3, 5-difluoro-
yl } met hyl sul f onyl net hyl ) phenyl ] - N- net hyl am ne, 25

(R) - N- [ 3- ({ 1Phising(4 metriharlepdepiy)imsttiyil] @zetiigiines- y| }
met hyl sul f onyl net hyl ) phenyl ] - N- net hyl am ne, 59
(S)-N-[3-({1-[Dbis((4-chlorophenyl)nethyl]azetidin-3-yl}

(RS)» 1T b1 o( 4 CHo ey R e D 51 G (g 3-azetidin=1-y1-
(-1 [ sC 4R Sraan ot R B 5B o o
nmet hyl phenyl ) net hyl sul f onyl net hyl ] azeti di ne,

(S)-1-[bis(4-chl orophenyl)nmethyl]-3-[(3,5- bistri

f 1 uor omet hyl phemyls) metdml sy Jren 1metdvd J1azeld @i)ng, [ 3-azetidin-1-y1-
1-[ bi s(4-chl orophenyl ) nmet hyl] - 3- (phenylsulfonylnethyl) azetidine, 15

(RS) - 1- [ bi s( 4hemyanepieyl utetdiy lmed-H (13, a2ediifd iuay,0

phenyl ) net hyl sul f onyl et hyl ] - 3- net hyl azet i di ne,

(R -1-[big(4-chl orophenyl)methyl]-3-[(3,5-difluorc
1-[bis{(4-chlorophenyl)methyl]-3-(S)-{[{3-azetidin-1-yl-

phenyl]lmethylsulfonylmethyl}azetidine,

(RS)~1-[3({1-[bis(4-chlorophenyl)methyllazetidin-3-yl}-

15 methylsulfonylmethyl)phenyl]lpyrrolidine,

(R)-1-[3-({1l-[bis{4-chlorophenyl)methyllazetidin-3-yl}-

methylsulfonylmethyl)phenyl]pyrrolidine,

20 (S$)-1-[3-({1l-[bis{4-chlorophenyl)methyljlazetidin-3-yl}-

methylsulfonylmethyl)phenyl]pyrrolidine,

(RS)-N-[3-({1-[bis(4-chlorophenyl)methyllazetidin-3-
ylimethylsulfonylmethyl)phenyl]-N-methylamine,

25
(RY=-N-[3-({1-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-

methylsulfonylmethyl)phenyl]~N-methylamine,



20 phenyl) et hyl sul f onyl net hyl ] - 3- net hyl azeti di ne,
(S)-1-[bis(4-chl orophenyl)nethyl]-3-[(3,5-difl uoro-

phenyl ) net hyl sul f onyl et hyl ] - 3- net hyl - azeti di ne, 25
(RS)-2-{1-[bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-yl } - 2-
(3,5-difluorophenyl)-Ncycl ohexyl acet am de,

(R)-2-{1-[bis(4-chl orophenyl)net hyl]azeditin-3-yl}-2-

(3, 5-di f 1 uor aghem )3-N-{dyclaheiHddetamdsylftnethyl]azetidin-3-yl} -
(S)-2-{1-[Dbis(4-chlorophenyl) net hyl]azeti din-3-yl}-2

(3, 5-di fl uor aphenil e INayclnoehyll Jadetrgnl lddl - thy lamine,
(RS)-2-{1-[ bis(4-chl orophenyl) nethyl]azeti d| n-3-yl}

2-(3,5-di fluorophenyl)-Nisobutyl acet an de,

(R-2-{1-[bis chl orophenyl ) met hyl ]azetl di.n
(3,5-dif|uoro(é°n°e) nﬁh%ﬂ%%%}%w]d fo/l f5,5-bistri-

Eg? '5_2;"'{ ]iLl- (t;lr s(4-chl Ortﬁ&%@iﬁﬁ tt}-Ly 28t I cgnnyl3mé/t}}yl% azetidine,

(RS)-2-{1-[bis(4-chl orophenyl) net hyl ] azetl din-3-yl}-2 15
(3,5-difluorophenyl)-N-cycl opropyl net hyl acet am de,
(R-2-{1-[bi S((}ﬁ Clh: ?gloé)h@%ﬁm ér]ﬁ%é@ﬂﬁ 3=yl }(“? 5-bistrifluoro-

(3, 5-di fl uoropheny opr opyl net hyI acet am de

S)-2-{1-bis phen i 3k t21 '
ES)S d;{fl uor gﬁeh?r};% Ncyﬁ%ﬁlpwy%jnﬁll acetﬁgkr%ydz}ee dlne

(RS)-2-{1-[bis(4-chl orophenyl ) nethyl]azetidin-3-yl}-2

(3,5-di fluorophenyl)-N-isopropyl acet am de, 25

(R) - 2-{11pbi s(3h-€ DsDphenyh Jomedibiyd} @zistethnk B=34 | ¢ S-bistri-

(3,5-difluorophenyl)-N-isopropyl acetam de, 61
fluoromethylphenyl)methylsulfonylmethyl]azet¢d1ne,

1-[bis (4~chlorophenyl)methyl]-3-(phenylsulfonylmethyl) -
azetidine,

15
(RS)-1-[bis(4-chlorophenyl)methyl]-3-[(3,5-difluoro-

phenyl)methylsulfonylmethyl]-3-methylazetidine,

(R)y-1-[bis (4-chlorophenyl)methyl]-3-[(3,5-difluorc-

20 phenyl)methylsulfonylmethyl]-3-methylazetidine,

(Sy-1-[bis (4-chlorophenyl)methyl]-3-[(3,5-difluoro-

phenyl)methylsulfonylmethyl]-3-methyl-azetidine,

25 (RS)-2-{1-[bis(4-chlorophenyl)methyl]jazetidin-3-yl}-2-

(3,5-difluorophenyl) -N-cyclohexylacetamide,

(R)-2-{1-[bis(4-chlorophenyl)methyllazeditin-3-yl}-2~-

(3,5-difluorophenyl)-N-cyclohexylacetamide,



(S)-2-{1-[bis(4-chlorophenyl)nmethyl]azetidin-3-yl}-2
(3,5-difluorophenyl)-N-isopropyl acet am de,

(RS) - 1-[ bi s(4-chl orophenyl )nethyl]-3-[1-(3,5-difluoro 5

phenyl ) -1-met hyl sul fonyl et hyl ] azeti di nego

(R -1-[bis(4-chl orophenyl)methyl]-3-[1-(3,5-difluoro

phenyl) - 1- net hyl sul f onyl et hyl ] azeti di ne, 10

(S)-1-[bis(4-chl orophenyl)methyl]-3-[1-(3,5-difluoro

phenyl ) -1-met hyl sul fonyl et hyl ] azeti di ne,

(RS) - 1- [ bi s( 4-s-kor{dphiemyd )4retthyd Joddr(yd, )Feadift lieraetidin-3-yl}-2-
phenyl ) met hyl sul f onyl met hyl | azeti di ne, 15 .

(R) - 1- [ bi s(4-f3dorbphermi onrearil )] ~B-qy3, Brati flagsigmide,

phenyl ) met hyl sul f onyl net hyl ] azeti di ne,
(S)-1-[bis(4-fluorophenyl)nmethyl]-3-[(3,5-difluoro 20 phenyl)

met hyl sul f onyl et hyl J.azet.i dj ne, o

(RS) (11 €3 Ty ) AT B GRABRR e g 2 i ctin=3-y11 -
di f1 uoropheny) nethyl.sul f onyl.net hyl J.azeti.dine,. 2 .

(59 (1o (o ity e B il P e

di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azeti di ne,
(RR)-{1-[(3-pyridyl)-(4-chl orophenyl)mnmethyl]-3-[(3,5-

di f 1 uor opheny{g)net-hyl sy f o dretdndJrazsti\dideny162 zet idin-3-yl}-2-
(SR)-{1-[(3-pyridyl)-(4-chl orophenyl)nmethyl]-3-[(3,5

di f | uor opheny(?3, reetdiyf 1918 F sptyd el )N 4 iaszeadi o s e ttami de,
(RS)-{1-[(4-pyridyl)-(4-chl orophenyl)mnmethyl]-3-[(3,5

di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azeti di ne,
(SS)-{1-[(4-pyridyl)-(4-chlorophenyl)nmethyll-3-[(3,5

di f | uor opheny(9)methid sl ¥ ot et diseqleeret Jdigtdiv e zetidin=-3-yl}-2-

(3,5-difluorophenyl)-N-iscbutylacetamide,

(RS)-2-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-2-

15 (3,5-diflucrophenyl)-N-cycleopropylmethylacetamide,

(Ry-2-{1-[bis (4-chlorophenyl)methyl]azetidin-3-yl}-2-

(3,5-diflucrophenyl)-N-cyclopropylmethylacetamide,

20 (S)-2-{1l-bis(4-chlorophenyl)methyl]azetidin-3-yl}-2-

(3,5-difluorophenyl)-N-cyclopropylmethylacetamide,

(RS)-2-{1-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-2-
(3,5-difluocrophenyl)-N-isopropylacetamide,

25
(RY-2-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-2-

(3,5-difluorophenyl)-N-isopropylacetamide,



(RR)-{1-[(4-pyridyl)-(4-chl orophenyl)nmethyl]-3-[(3,5

di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azeti di ne,
(SR)-{1-[(4-pyridyl)-(4-chlorophenyl)nmethyl]-3-[(3,5 15

di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azetildi ne,

(RS)-5-((4-chl orophenyl)-{3-[(3,5-difl uorophenyl)

nmet hyl sul f onyl nmet hyl ] azeti di n-1-yl } met hyl ) pyri m di ne, 20

(SR) - 5- ( ( 4- chisor-@phdnyllDi-of B-{o(r3, B=gitfdrydn opémll jazet idin-3-y 1} -2~
met hyl sul f onyl net hyl ] azeti di n- 1- yl}nethyl)pyrlnldlne

(RR) - 5- ( ( 4- chiforfophdiyiorqegnyd, 514 i arsraphanajamide,
nmet hyl sul f onyl nmet hyl ] azeti di n-1-yl } met hyl ) pyri m di ne, 25

(SS)-5-((4-chl orophenyl) - {3 [(3 5-di f I uorophenyl)
t hyl sul f |_net hyl di 6
(%S)y{fu[(gn)érﬁrggrg% A *)nl Ag-lpc*ﬁﬁ Hg%‘k?%%m | ] f3-disleoro-

3-1(3,5-dj fI I t.h t
(RR)-(1-[(2- & r%f@é%ﬁﬂr%w B AS asat s
3-[(3,5-dif|uorophenyl)nethylsulfonylnethyl]azetldlne

(RS)-{1-[(2-chloropyrid-5-yl)-(4-chl orophenyl ) net hyl ]

3-[(3,5-difl Tl iflu —
(S[R§ {1- [|(2 gﬁr oropyr|gdm;tJy}?/l)(}clﬂfB w&pgﬁ?g{nﬂylﬂ)zﬁ;&%y_n? S £luoro

3-[ (3, 5-di f | yoraaphenyl Jneedrhyl swil fanyl awt iyl dezetdidiane, 15 their optical
isoners and their pharmaceutically acceptable salts. The foll ow ng
exanples illustrate the invention. Exanple 1
(RS) - 1-[ Bi s(4-chl orophenyl ) net hyl]-3-[(3, 5-di

10 (S)-1-[blis(4-chlorophenyl)methyl]-3-[1-(3,5-difluoro-

phenyl)-1l-methylsulfonylethyl]azetidine,

(RS)-1-[bis{(4-fluorophenyl)methyl]-3-[(3,5~-difluoro-
phenyl)methylsulfonylmethyllazetidine,

15
(R}y-1-{bis(4~fluorophenyl)methyl]-3-[(3,5-difluoro-

phenyl)methylsulfonylmethyl]azetidine,

(S)-1-[bis(4-fluorophenyl)methyl]-3-[(3,5-difluocro-

20 phenyl)methylsulfonylmethyllazetidine,

(RS)-{1-[(3-pyridyl)-(4-chlorophenyl)methyl]-3-[(3,5-

difluorophenyl)methylsulfonylmethyl]azetidine,

25 (SS)-{1-[(3-pyridyl)-(4-chlorophenyl)methyl]-3-[(3,5-

difluorophenyl)methylsulfonylmethyl]azetidine,

(RR)—{l—[(3—pyridyl)—(4—chlorophenyl)methyl]—3—[(3,5—

difluorophenyl)methylsulfonylmethyl]azetidine,



+ 20 fluorophenyl) (net hyl sul fonyl net hyl Jazetidin may be prepared from1.0 g
of |-[bis(4-chlorophenyl)nethyl)]-

3-[(3, 5-di fluorophenyl) (et hyl sul fonyl ) nmet hyl ene] - azetidine in 40 cnB8 of
met hanol , 96 ng of sodi um borohydride @pe added and the mixture is stirred
for 25 3 hours at 20C. After addition of 100 cnB of dichl oronethane, the
reaction mxture is washed twice wth 50 cnB of water and dried over
magnesi um sul fate, filtered and concentrated to dryness under reduced
pressure (2.7 kPa). The crude product is 64 chromatographed on a silica gel
col um (parti(dre slilzel (0.M63-d 200 drmh hveiqiiterdy Idme Wivaneter[ B.cm, el uting
under an argon pressure of 0.8 bar with dichloronmethane and then the

m xt ur e di chlbridrietrarieny Mgpatet ol £ i rs tdulll leéad tigl I8 cnB fracti ons.
Fractions 13 to 15 are conbined and concentrated to dryness under reduced
pressure (2.7 kPa). 0.55 g of a white solid is obtained which is taken up

50 cnB_of d th d dd dt 0.47 f
(RS) - 1 b < 4 50 "ChY OF dror e%wamH TR e oo § (st nyl -

sul fonyl ) met azetidi ne | e f solid,; [1H NWR spectrum
(400 MHz, CI%‘)Q djg] me g‘%llsounlr%o?%yl%e}@lvé@ro 55 ot COOD d4, at a

terrperature of 353 K, 6|n pprr) . 2.46 (t, J—75Hz: 1H); 2.77 (s :
3H); 15 3.15 (nt : 2H); 3.40 (m : 1H); 3.49 (broad t, J = 7.5 Hz : 1H);
4.46 (s : 1H) (s, -8{11—(Fi 4 by H - (AR o d By 05dtth v 2B (N3 ,,53H); from
7.15 to 7.45 (m 8H)
dlfluorophenyl)methylsulfonylmethyl]azetidine,
10
(RR)-{1-[(4-pyridyl)-(4-chlorophenyl)methyl]-3-[(3,5-

difluorophenyl)methylsulfonylmethyllazetidine,

(SR)-{1-[(4-pyridyl)-{(4-chlorophenyl)methyl]-3-[ (3, 5-

15 difluorophenyl)methylsulfonylmethyllazetidine,

(RS)-5-((4d-chlorophenyl)-{3-[(3,5-difluorophenyl) -

methylsulfonylmethyllazetidin-l-yl}lmethyl)pyrimidine,

20 (SR)-5-((4-chlorophenyl)-{3-[(3,5-diflucrophenyl) -

methylsulfonylmethyl]azetidin-1l-yl}methyl)pyrimidine,

(RR) -5-((4~chlorophenyl)-{3-[(3,5-difluorophenyl) -

methylsulfonylmethyl]azetidin-1-yl}methyl)pyrimidine,
25

(88)-5-((4-chlorophenyl)-{3-[(3,5-difluorophenyl) -

methylsulfonylmethyl]azetidin-l-yl}methyl)pyrimidine,




1-[Bi s(4-chl orophenyl )nmethyl)]-3-[(3,5-difluoro- 20

phenyl) (et hyl sul f onyl ) net hyl ene] azeti di ne nay be prepared according to two
met hods: Method 1 0.65 cnB of nethylsulfonyl chloride is added to a
solution of 2.94 g of 1-[bis(4-chlorophegnyl)nmethyl] 25

3-[(3, 5-di fluorophenyl) (net hyl sul fonyl)nmethyl-(RS)]- azetidin-3-ol in 250
cnB of dichloronethane at 22C, followed, in snmall portions over 15 m nutes
by 2.42 g of (g4 di{met hyl-a/H ey didies - tihe- @r-angeregherad )seddyilon s
stirred for 2 hours at roomtenperature. The 65 reaction mxture is washed
3 tinmes wth 350 3GHE-dff 1 udi stgHdrad. )weettéry laand. famgd ma tthy 150 egnifi iofe ,a
saturated sodiumchloride solution, then dried wth nmagnesium sulfate,
filtered and concentrated to dryness under 5 reduced pressure (2.7 kPa).

The residue obtalned is chromatographed on a silica gel colunn (particle
size 0.04- o mmlﬂﬁxa?mfelror@w@ﬁ Treilgm 4 L oRkRderl Jdie t aledon
pressure of 5 har wt tur t n cl ohexane (1/9 by
vol ume) as el3ue[nt“'ac’ndjl %X%H efglanséllfaf 3&%&‘ qur%&et e1’5 to 36
are conbi ned and then concentrated to dryness under reduced pressure (2.7
kpa). 1.86 g of a white foamare obtained, which foamis crystallized from

i sopropyl et %’ t{ol_g Ve carblgooﬂdﬂr%ﬁ 14 ng at g%q]qoggb}@qﬁ;ly%eaéﬂﬁza_tl on from

45 cnB of ethan glves 1

1-[Bi s(4- Ch|Q§DPh§n¥L3f%¥JB@J ﬁ%ﬂfﬁ%ﬁ%ﬂhiléﬂﬁﬂbnylmethyl]azetldlne,
phenyl)(nethylsuﬁfonyl)nethylene]azetld|ne mel ting at

10 (SRY-{1-[(2-chloropyrid-5-yl)-(4-chlorophenyl)methyl]-

3-[(3,5-difluorophenyl)methylsulfonylmethyl]lazetidine,

their optical isomers and their pharmaceutically

acceptable salts.

Y
(@1

The following examples illustrate the

invention.

Example 1
(RS)-1-[Bis(4-chlorophenyl)methyl]-3-[(3,5-di-
20 fluorophenyl) (methylsulfonylmethyllazetidin may be
prepared from 1.0 g of 1-[bis(4-chlorophenyl)methyl)]-
3-[(3,5-difluorophenyl) (methylsulfonyl)methylene]-
azetidine in 40 cm® of methanol, 96 mg of sodium
pborohydride are added and the mixture is stirred for
25 3 hours at 20°C. After addition of 100 cm’ of
dichloromethane, the reaction mixture is washed twice
with 50 cm® of water and dried over magnesium sulfate,
filtered and concentrated to dryness under reduced

pressure (2.7 kPa). The crude product is



206C [ NVR spectrumin DVBO d6, T=300K, 8 in ppm (300 MHz) : 3.00 (3H, s,
SCH3) , 3.87 (2H, s, NCH2) , 4 .20 20 (2H, s, NCH2), 4.75 (1H, s, NCH
7.15 (2H, d, J=8Hz, 2CH arom), 7.30 (5H, m 5CH arom), 7.45 (4H, d,
J=7Hz, 4CH arom)]. 6.75 g of 3-[(3,5-diil uorophenyl) (et hyl -

sul fonyl ) met hyl - (RS) ] azeti di n-3-0l hydrochloride are 25 added to a
solution of 6.8 g of bis(4-chlorophenyl) brononethane in 300 cnB of

acetoni tril ecnfrella@wed ahed? A7 =g safl ipet 3esi waleanbapate.i clke sigact i on

m xture is heated for 1 hour under reflux, cooled to room tenperature,
filtered andOcomGert.2dt0echnt,0 hariyhes$ underdiGheteduCedmpr,essuwrta ng2. 7 kPa) .
The residue obtained is chronatographed on a silica gel colum (particle
si ze 0. 04- 0udglermandiaapester @ ssugy Heilghit P22 emrh dhidérl cawmeaihgaore
pressure of 0.5 bar with a mxture of ethyl 5 acetate and cycl ohexane

(25/ 75 by vokafe)-hgs éhgemixdnde SBIAPOEONg tIB0ec B 1 dcttingnel Rrections 11
to 48 are_ conhined and then.,concentrated _to dryness_under reduced

pressure {2. FRPELHBR )G 1L FBFSEalEnl BrpheRyp) 13 to 15 are
R T Al (e 9 8,
- o he 1 PERR L 2 Tyl (8 g Pyee g i s Mgt 10
from7.20 t0,£i4Q G ta18K) jupl 1390 skP &br 9§dd§_isép%08yt|zei:hélf|),] '
Bi s(4-chl orophenyl ) br ononet hane nmay be prepared
filtered and dried to give 0.47 g of (RS)-1l-[bis(4-
10 chlorophenyl)methyl)]-3-[(3,5-difluorophenyl) (methyl-
sulfonyl)methyllazetidine in the form of a white solid
['H NMR spectrum (400 MHz, (CD3)2S0 d6 with addition of
a few drops of CD3COOD d4, at a temperature of 353 K,
0 in ppm) : 2.46 (t, J = 7.5 Hz : 1H); 2.77 (s : 3H);
15 3.15 (mt : 2H); 3.40 (mt : 1H); 3.49 (broad t, J =
7.5 Hz : 1H); 4.46 (s : 1H); 4.81 (d, J = 9 Hz : 1H}:;
from 7.05 to 7.20 (mt : 3H); from 7.15 to 7.45 (mt
8H) 1.
1-[Bis({4-chlorophenyl)methyl)1-3-[(3,5-difluoro-
20 phenyl) (methylsulfeonyl)methylenelazetidine may be
prepared according to twc methods:
Method 1
0.65 cm® of methylsulfonyl chloride is added to
a solution of 2.94 g of 1-[bis(4-chlorophenyl)methyl]-
25 3-[(3,5~-difluorophenyl) (methylsulfonyl)methyl-{RS)]-
azetidin-3-o0l in 250 cm® of dichloromethane at 22°C,
followed, in small portions over 15 minutes by 2.42 g
of 4-dimethylaminopyridine; the orange-colored solution

is stirred for 2 hours at room temperature. The



according to the procedure described by BACHVANN WE., J. Am Chem Soc.,
2135 (1933). 3-[(3,5-Di fluorophenyl) net hyl sul fonyl ) net hyl - 20

(RS)] azeti di n-3-0l hydrochl oride nmay be obtained in the follow ng manner:
160 cnB of a 6.2 N hydrochloric acid sglkution in dioxane are added to a
solution of 37 g of 3-[(3,5-difluorophenyl) (nethylsulfonyl)nmethyl-(RS)]-1-
(vinyl oxycarbonyl )azetidin-3-ol in 160 cnB of dioxane. 25 After 16 hours
at room t enperatotriesn e ieaCtisonanddIre JisnetonceM natednt*oodr yness under
reduced pressure (2.7 kPa). The residue obtained is taken up in 320 cnB
of ethanol, kigatted Mfeor wh theouraruhdercer efiltix 1&d cndoof edl oot @atee- col d bat h.
The solid V\/m ch appears is 67 filtered, washed with ethyl ether and dried
at 4CC undersocedic ed prresiourse X iprkPahe2girg® dg wgft wimagee sdnyst al s are
obt ai ned whose neltin p0| nt is great er than 260C. 5

3-[(3, 5- Di f| §&dptiényl l( Iranad sais &m%rmﬂed to dryness under
(RS)]-1-(vinyl bon azetldln be obtained in the follow ng
manner : a‘é’/sol ﬁ‘tcf%r?%(r)fr S oF Vi rﬁﬂa cm%‘t?r &F&Fﬁéltee qbr?a:}S“e&ﬁ}Sof

di chl oronet hane i s . added hatd °C 1o .3.s0l ut| n gf 60. 1819C

1- benzhydryl élrlf)(ﬂfté) fG‘l e on a column icle size

di f1 uor ophenyl ), er% %r%f vl et -o( R ]%%%dhtcy N3 tnﬁ | d]éOO cnB of

di chl or onet hane hours at Tr'oom t'enpérature, é reacti 6f nmixture
I's concentratedorf @ AINGSS JHNdESs rbeaqugﬁ%prae%a%%r@ KkRa)1 The residue

obtained is chronatographed on a silica gel 15 col umm (partlcle si ze
0.04-0.06 Macditanet emdlky@Dohexane (1/9 by volume) as eluent and

10 collecting 70-cm® fractions. Fractions 15 to 36 are
combined and then concentrated to dryness under reduced
pressure (2.7 kPa). 1.86 g of a white foam are
obtained, which foam is crystallized from iscpropyl
ether to give a solid melting at 190°C.

15 Recrystallization from 45 cm® of ethanol gives 1.08 g
of 1-{Bis(4-chlorophenyl)methyl]-3-[(3,5-difluoro-
phenyl) (methylsulfonyl)methylenelazetidine melting at
206°C [NMR spectrum in DMSO-d6, T=300K, & in ppm
(300 MHz) : 3.00 (3H,s, SCHs), 3.87 (2H, s, NCHz), 4.20

20 (2H, s, NCHy), 4.75 (1H, s, NCH), 7.15 (2H, d, J=8Hz,
2CH arom.), 7.30 (5H, m, 5CH arom.), 7.45 (4H, d,
J=7Hz, 4CH arom.)].

6.75 g of 3-[(3,5~-difluorophenyl) (methyl-
sulfonyl)methyl-(R3)Jazetidin-3-0l hydrochloride are

25 added to a solution of 6.8 g of bis{(4-chlorophenyl)-
bromomethane in 300 cm® of acetonitrile, followed by
2.97 g of potassium carbonate. The reaction mixture 1is

heated for 1 hour under reflux, cooled to room

temperature, filtered and concentrated to dryness under



hei ght 32 cn), under an argon pressure of 0.5 bar with a m xture of ethyl
acetate and cycl ohexane (3/7 by volune) as eluent and collecting 1000-cn8
fractions. Fractions 8 to 18 are conbined and then concentrated to 20
dryness under reduced pressure (2.7 kPage 37 g of 3-

[ (3,5-difluorophenyl) (methyl sul fonyl)nethyl-(RS)]-1-

(vinyl oxycarbonyl )azetidin-3-0l are obtained in the formof white crystals
melting at 195€ucé&dBpnzhydeyl {3-[( 8P5) di Thaorephanyl ppbnet hyb- i25

sul fonyl ) met hyl - (RS) ] azeti din-3-o0l may be obtained in the follow ng
manner: 29. 5copBmefogrépNen- bot gl biilhrangeilncsohuohi dparnihéxanézare added
to a solution of 6.73 cnB of diisopropylamne in 110 cnB of

t et r ahydr of uPal4-tndér man é#g@ﬁtaﬁnﬁsgheme hedeghedZ£ocB8, - v0derARer 30

m nutes, a mxture of 8.7 a of 3,5-difluorobenz met hyl sul fone in 200
cnB of  tetrahyARoPERAAUFE Phef-adRad Hhantﬁem§¥¥PFPn@f gthifhi nt ai ned for

45 m t t 0C. 10 5 1-b tidi 3- di | d 60
o or ot Carshroeuran® 5V81888583§ﬁ3¥9ﬁiha§§ 'ﬁéﬁﬁﬁh??g PRREesRtor 50

m nutes whi | oﬁhEB%ﬁﬂ 38 Hh%tPEE et# Aot Lol &5 ”p55@£“re The
oy a

reaction nlx urers ﬁygrolyzed W T Saturat ed armpni um 10

chl ori de sol HEanEIne@xraﬁéthﬁ@anEncgh‘EgEQE@W%Ehf-}? nes$shad.3 Linesqui th 500

cn8 of water and then a saturated sodium chlori e sol ut| on. e organic
phase is drpedsevee magnesipdm, sgl Bateorfhligrigdsanditbhgpheponeentrated to

dryness under reduced pressure
methyl}-3-[(3,5~-difluorophenyl)methylsulfonyl)methyl-
10 (RS)]azetidin-3-0l are obtained. [1H NMR spectrum
(300 MHz, (CD3),S0 d6, 06 in ppm) : 2.00 (s : 3H); 2.94
(s : 3H); 3.25 (mt : 2H); 3.48 (d, J = 9Hz : 1H); 3.80
(d, J = 9 Hz : 1H); 4.54 (s : 1H); 5.34 (s : 1H); 7.15
(d, § = 8.5 Hz : 2H); from 7.20 to 7.40 (mt : 8H); 7.50
15 {({broad t, J = 9 Hz : 1H)].
Bis (4-chlorophenyl)bromomethane may be prepared
according to the procedure described by BACHMANN W.E.,
J. Am. Chem. Soc., 2135 (1933).
-[(3,5-Difluorophenyl)methylsulfonyl)methyl-
20 (RS) Jazetidin-3-0l hydrochloride may be obtained in the
following manner: 160 cm® of a 6.2 N hydrochloric acid
solution in dioxane are added to a solution of 37 g of
3-[(3,5-difluorophenyl) (methylsulfonyl)methyl-(RS)]1-1-
(vinyloxycarbonyl)azetidin-3-ol in 160 cm® of dioxane.
25 After 16 hours at room temperature, the reaction
mixture is concentrated to dryness under reduced
pressure (2.7 kPa). The residue obtained is taken up in

320 cm’® of ethanol, heated for 1 hour under reflux and

cooled on an ice-cold bath. The solid which appears is



15 (2.7 kPa). The residue (19 g) is taken up in isopropyl ether from which
it crystallizes. After filtration and drying, 15.35 g of

1- benzhydryl - 3-[ (3, 5-di fl uoro-

phenyl ) (et hyl sul fonyl ) met hyl - (RS) ] azetgdi n-3-0l are obtained in the form
of white crystals. 20 1-Benzhydryl azetidi n-3-one may be prepared according
to the procedure described by KATRITZKY AR et al. in J. Heterocycl.
Chem , 271 (1994pred, SwBshkdowahenzyhyirethykrsahtiode igdyabe4dcpcepared in
the follow ng manner: starting with 33.46 g 25 of 3,5-difluorobenzyl

met hyl sul fideden 328uceB ofrewatier, (318 &RB)of 24cé6i g aci dhamd 318 cnB of
ethanol, 129.9 g of oxoneR are added at 5C. After 16 hours at room

t enper at ur e, crhietpréaceirenokicriined Woodel neédinct Roidiichborsmethane, washed
wth water and with a saturated 69 sodi um chloride solution, dried,

filtered andtheéBnééft Fated to dryness under reduced pressure (2.7 kPa) .

whi 16 2r°_t§|§ S ?9?‘%581 ¥'ep§‘éh&ﬁa§@ﬁ£§;§l%§ '9533 FREha ry be
oo 01 ol o o g3 B oo
o e saeret MR, LSS g e aLiet et e
to chloroformate in 35 cm’ of dichloromethane is added at
5°C to a solution of 60.18 g of l-benzhydryl-3-[(3,5-
10 difluorophenyl) (methylsulfonyl)methyl-(RS)]Jazetidin-3-
ol in 100 cm’ of dichloromethane. After 20 hours at
room temperature, the reaction mixture is concentrated
to dryness under reduced pressure (2.7 kPa). The
residue obtained is chromatographed on a silica gel
15 column (particle size 0.04-0.06 mm, diameter 11 cm,
height 32 cm), under an argon pressure cf 0.5 bar with
a mixture of ethyl acetate and cyclochexane (3/7 by
volume) as eluent and collecting 1000-cm® fractions.
Fractions 8 to 18 are combined and then concentrated to
20 dryness under reduced pressure (2.7 kPa). 37 g of 3-
[ (3,5-difluorophenyl) (methylsulfonyl)methyl-(RS)]-1-
(vinyloxycarbonyl)azetidin-3-0l are obtained inr the
form of white crystals melting at 195°C.
1-Benzhydryl-3-[(3,5-difluorophenyl) (methyl-
25 sulfonyl)methyl-(RS)]azetidin-3-0l may ke obtained in
the following manner: 28.5 cm® of 1.6 N n-butyllithium
in solution in hexane are added to a solution of

6.73 cm® of diisopropylamine in 110 cm® of

tetrahydrofuran, under an argon atmosphere, coocled to



a solution of 2.2 g of 3-acetoxy-l-[bis(4-chlcro 15

phenyl ) nmet hyl ]-3-[ (3, 5-di fluoropeenyl) (net hyl sul fonyl) -

met hyl - (RS) ] azetidine in 25 cnB of dioxane at room tenperature. After 16
hours at roomtenperature, 50 cnB of wager and 100 cnB of ethyl acetate
are added. The mxture is separated after settling, the organic phase 20
washed again with 100 cnB of water, dried over nagnesiumsulfate, filtered
and concentratédctoadryresd mindeksreduaedtpressdr 8.(2g7ckPa). A white foam
is obtained which is crystallized fromisopropyl ether to give 0.85 g of
a solid neltBng-at f190Cob25 z@ly seahlyilz atildonkr am 200ckB’ ob< et hanol gi ves
0.70 g of 1-[bis(4-chlorophenyl)nethyl]-3-[(3,5-difluorophenyl)-

(et hyl sul f ofigtypethyldnapaz étsi dinga weldedngnalt t2e56tir4ionB8isf a 1.6 N
solution of n-butyllithiumin hexane are added at -70C to a sol ution of
4.77 g of 70™ME3NSedPEPudPEbénz T HEERy R Esal/Pofre IR P0CENB of

tetrahydrof uran under, an _argon .at nosphere. After, 1 hour at -70C, a

sol uti on bf éfgegzgﬁdeEBF§ &géﬁrg?S%epﬁéﬁﬁpfﬁﬁghﬁp]g?eFFﬁiﬂfS-one in 30
cnB of 5 tet rof.yr [ ed,, fall hour. | ater by _a solution of
2.34 cnB of %%g¥gﬁggﬁfggf é ?%gzgdgﬁﬁ_gggegg%Paﬁé r OFar af éﬁd t he
tenperature gk ;theyr eact benmimh XUl §hii§ o 'aqugggg\g! %ﬁgzggxfcﬁ&eltgow' 50 cnB

of water and 200 cn8 of ethyl acetate are ad _mxture is
separated af terysat tthi R@ont RRMPLGARILGNNESR ries cWAaShEd W ;R10Q cnB of

water, 100 cnB of a saturated sodiumchloride solution, dried over
magnesi um suhfatelyzed with 400 cm® of a saturated ammonium
10 chloride solution, extracted with dichloromethane,

3 of water and then a

washed 3 times with 500 cm
saturated scodium chloride sclution. The organic phase
is dried over magnesium sulfate, filtered and then
concentrated to dryness under reduced pressure

15 (2.7 kPa). The residue (19 g) is taken up in isopropyl
ether from which it crystallizes. After filtration and
drying, 15.35 g of l-benzhydryl-3-[(3,5-difluoro-
phenyl) (methylsulfonyl)methyl-(RS3)]azetidin-3-0l are
obtained in the form of white crystals.

20 1-Benzhydrylazetidin-3-one may be prepared
according to the procedure described by KATRITZKY A.R.
et al. in J. Heterocycl. Chem., 271 (1994).

3,5-Difluorobenzyl methyl sulfcne may be

prepared in the following manner: starting with 33.46 g

25 of 3,5-difluorobenzyl methyl sulfide in 318 cm® of
water, 318 cm® of acetic acid and 318 cm® of ethanol,
129.9 g of oxone® are added at 5°C. After 16 hours at

room temperature, the reaction mixture is diluted with

dichloromethane, washed with water and with a saturated



filtered and concentrated to dryness under reduced pressure (2.7 kPa). 14.4
g of 3-acetoxy-I-[bis(4 15

chl orophenyl ) met hyl ] - 3-[ (3, 5-di fl uorophenyl ) (net hyl -

sul fonyl ) met hyl sul f onyl met hyl - (RS) ] azetgxdi ne are obtained in the formof a
yellow oil [-H NWR spectrum (400 MHz, CDC13, 6 in ppm : 2.79 (s : 3H)
3.04 (AB, J =9 Hz: 2H); 3.27 (d, J =9 Hz : 1H) 3.45 (s : 1H); 20 3.81
(d, J = 9 Hzsodibh ch4032deS sollitfion,4349els fillkred. 884(tt, J = 9 and 2.5
Hz); from7.20 to 7.35 (nt 10H)].

1- [ Bi s(4- chl cropkenyltret byl Hazetisdi mnsleane cnmy edbe rprsepared according to
the followi ng procedure: a 25 solution of 8.1 cnB dinethylsulfoxide in 17.6
cnB of di chl(@rdm&flaane 3iSs Sddded ft 6@ -sélfdtiogebeh zy 10 menB vaf sudxaing
chloride in 73 cn8 of dichloronethane cooled to -78C. After 0.5 hour at
-78C, a sol ueirénobtaieeg grofthel fpaims 4- eliiseophesyR)Fet hyl ] azeti di n- 3- ol
dissolved in 71 50 cnB .,of dichloronethane is poured in. After 5 hours at
-78C, 26.% cH8Pof 7t ri*et fhyl ami ne are added dropwise and the reaction

mxture is allowed tqg return to room .tenperature. After 16 hours, the

reaction mxture is 'RéiﬁéggﬁrPﬁeﬁzﬁﬂnﬁgggﬁg éHgLé ew@?@rgﬁnd then with

200 cnB of a rated. saqdiu | .or.i de | uti.o i r nesi um

sul f at e, fi|P§?§§r%ﬁdqépﬁggnFngéﬁﬁﬁ% " %yngésggﬁ%éﬁ%_ea§§§d4§?%$§%re (2.7

kPa). The re%l,@u@ifqgtogaga)%@zlﬁ hianai-oghaphed 28N @ o lf'o@@u%elrneci%l m 10
g

(particle size 0.04-0. mm “dianeter 9.2 cm hei ght 1 cm, undér an
argon pressureiofl a@ed ikamms th ®0°C, 33.46 g of 3,5-difluorobenzyl
10 methyl sulfide are obtained after treatment in the form
of a yellow oil.
Method 2
0.80 g of crushed scdium hydroxide is added to
a solution of 2.2 g of 3-acetoxy-l-[bis(4-chlcroc-
15 phenyl)methyl]-3-[(3,5~-difluorophenyl) (methylsulfonyl) -

3 of dioxane at room

methyl-(RS)lazetidine in 25 cm
temperature. After 16 hours at room temperature, 50 cm’
of water and 100 cm’® of ethyl acetate are added. The
mixture is separated after settling, the organic phase

20 washed again with 100 cm® of water, dried over
magnesium sulfate, filtered and concentrated to dryness
under reduced pressure (2.7 kPa). A white foam is
obtained which is crystallized from isopropyl ether to
give 0.85 g of a solid melting at 190°C.

25 Crystallization from 20 cn®

of ethanol gives 0.70 g of

l1-[bis(4-chlorophenyl)methyl]-3-[(3,5~-difluorophenyl)-

(methylsulfonyl)methylene]azetidine melting at 205°C.
14 cm® of a 1.6 N solution of n-butyllithium in

hexane are added at -70°C to a solution of 4.77 g of



m xture of ethyl acetate and cycl ohexane (40/60 by volune) as eluent and
collecting 200-cnB fractions. Fractions 15 to 25 are conbi ned and
concentrated to 15 dryness under reduced pressure (2.7 kPa). 8.9 g of

1- bi s(4-chl orophenyl ) net hyl ] azeti di n-3-gpe are obtained in the form of
pal e yellow crystals nelting at 111C.

1-[ Bi s(4-chl orophenyl ) nmet hyl ] azetidin-3-o0l may be prepared according to
t he procedur g 3jeseriiftiesd dyp 2@ HATRIEHEKY sAlRoret iad .7,0 br’Het erocycl. Chem,
(1994), 271 starting with 35.5 g of [bis(4-chlorophenyl)- nethyl]am ne
hydr ochl or i de eanch hiyHr® fordkrofundepd el erdoyydratmosphe g .ofAfter 1 hour

1-[ bi s(4-chl orophenyl )- nethyl]azetidin-3-0l are isolated. 25

[ Bi s(4-chl or@ﬁheﬁﬂmretahﬁqlalﬁlrﬁfél fdriodhlcordidd - ieys e girlepared accor di ng
to the nmethod descri bed GRISAR M et al., J d. Chem, 885 (1973).

Exanpl e 2 72pfepyl) mtéf(y& aﬂqirl&mw?ﬂ%tlﬁyl%oj -cgll\ﬁ[s?% 5-
difl uorophenyl )(rmet h I sul f ony, qug y|l ] azet.i di ne .and '
(+) - 1- bi 3( 4-5EH SRt IB)GI [ (38 Jorpur later by a

h I t hyl sul f. I ti di d by ; CLHP
Cepar ati on oG %ﬁl\f?ﬁ”%‘% e ar 's%%aIIEy Coarere o s? 50 M height 23
di t 1. B

glmuti hgnSM I?rh %hq%lﬁ an&rsat%hang tt(fg%/ %&SJUI%;%? gl% fgéov%)%?a@eeof 80y
cmB/mn and %Iltx%ruﬂ@‘ﬂs”‘?uﬁ&@ée&tcf 3&&@01‘(& thg coldgoted f raptbens to dryness

under reduced pressure (2.7 kPa), there are obtained 110 ng of
water and 20C cm® of ethyl acetate are added. The

10 mixture is separated after settling, the organic phase
is washed with 100 cm® of water, 100 cm® of a saturated
sodium chloride solution, dried over magnesium sulfate,
filtered and concentrated to dryness under reduced
pressure (2.7 kPa). 14.4 g of 3-acetoxy-1-[bis{4-

15 chlorophenyl)methyl]}-3-[(3,5-difluorophenyl) (methyl-
sulfonyl)methylsulfonylmethyl-(RS)]azetidine are
obtained in the form of a yellow oil [“H NMR spectrum
(40C MHz, CDClz, 8 in ppm) : 2.79 (s : 3H); 3.04 (AB,

J =9 Hz : 2H); 3.27 (d, J = 9 Hz : 1H) 3.45 (s : 1H);

20 3.81 (d, J = 9 Hz : 1H); 4.32 (s : 1H); 4.49 (s : 1H);
6.88 (tt, J = 9 and 2.5 Hz); from 7.20 to 7.35 (mt
10H) 1.

1-[{Bis(4-chlorophenyl)methyllazetidin-3-one may
be prepared according to the following procedure: a

25 solution of 8.1 cm’ dimethylsulfoxide in 17.6 cm® of
dichloromethane is added to a solution of 5.0 cm’ of
oxalyl chloride in 73 cm® of dichloromethane cooled to
-78°C. After 0.5 hour at -78°C, a solution of 16.0 g of

-[bis (4-chlorophenyl)methyllazetidin-3-0l dissolved in



(-)-1-[bis(4-chl orophenyl)nmethyl)]-3-[(3,5-difluoro-

phenyl) (et hyl sul fonyl ) met hyl ] azetidine [aD] = 6.3 (C = 0.5 Min nethanol)
inthe formof a white solid 15 nelting at 178C and 134 ny of
(+)-1-[bis(4-chloro- phenyl)nethyl)]-3-pq3, 5-difl uorophenyl) (nethyl -

sul fonyl ) met hyl ] azetidine [aD] = +5.8 (C = 0.5 Min nmethanol) in the form
of a white solid nelting at 178C. 20 Exanple 3 The m xture of the 2 A

di ast er eoi som@r chdr 06 dichdokbRerhbdechkopopbeaykh-{ BsE3r55dhbliver ophenyl ) -
met hyl sul f onyl net hyl - (R)] azeti di n-1-yl } met hyl ] benzyl]- pyrrolidine and
1-14-[(R*) - (@tchﬁ@r@phéﬁyK3(@§ pE3rsigBhylamine are added dropwise

di f 1 uorophenyl ) met hyl sul f onyl net hyl - (S)] azeti din-1I -
yI}nethyl]be@@@l]@ﬁwﬁﬂquﬂﬂ@|ﬁ£%Qﬂ§QN#ﬁx%#%9M@¢ teamefiurg ¢t e procedur e
in the foll ow ng manner: ng of sodlunlborohydrlde are added to a

sol ution of EFRRFASITE (Iﬁ*f)te[r4 (04 hTSr o phEN ISR B istdire St o 73
phenyl) e hylsulfonyl thylene a tldl@ 1-yl }net hyl ) - benzyl ] pyrrolidone, A
i somer fo$ lE% &h&“? EEBW%Feﬁl AtoF 8RBt Ha g Af t er
stirring for2 % hour

> 2 f | . 5.
di chl or omet hane are éégéd g%% gﬁ : gnEuoe r@agfi??eaoggﬁﬁoarigﬁlSQer
nagne5|un1sulv%EeF%@$ (ﬂ&fg%ffgggﬂ té%% enty ated 4.Q %&%@e§% under

reduced pressure e residue iIs c ronatograp on a silica ge

col unmm (par t igehye eiZ & 632 Phe Qi@ (27 7€Mpa )10 1dicaniariyk ¢,

el uting under an argon pressure of
obtained is chromatographed on a silica gel column

10 (particle size 0.04-0.06 mm, diameter 9.2 cm, height
21 cm), under an argon pressure of 0.5 bar with a
mixture of ethyl acetate and cyclohexane (40/60 by

> fractions.

volume) as eluent and collecting 200-cm
Fractions 15 to 25 are combined and concentrated to

15 dryness under reduced pressure (2.7 kPa). 8.9 g of
l-bis(4-chlorophenyl)methyllazetidin-3-one are obtained
in the form of pale yellow crystals melting at 111°C.

1-[Bis(4-chlorophenyl)methyllazetidin-3-0l may

be prepared according to the procedure described by

20 KATRITZKY A.R. et al., J. Heterocycl. Chem., (1994),
271 starting with 35.5 g of [bis(4-chlorophenyl)-
methyl]amine hydrochloride and 11.0 cm® of
epichlorohydrin. 9.0 g of 1l-[bis(4-chlorophenyl)-
methyljazetidin-3-0l are isolated.

25 [Bis{4-chlorophenyl)methyl]amine hydrochloride
may be prepared according to the method described by

GRISAR M. et al., J. Med. Chem., 885 (1973).

Example 2



0.1 bar with dichloronmethane and then with a m xture of dichl oronet hane
and net hanol (95/5 by volune) and collecting 5-cnB8 fractions. Fractions 13
to 18 are conbined and concentrated to dryness under reduced 15 pressure
(2.7 kPa). 38 ng of the m xture of the 22A diastereoi soner forns

| -[4-[(R*)-(4-chl orophenyl)-{3-

[ (3,5-difluorophenyl)net hyl sul f onyl net hyl - (R)] azeti di n-

1-yl } et hyl ] benzyl ] pyrpebidBne (ardhlokdpheRy)Lifhdthyl) 1 -3-1 (3, 5-

chl orophenyl ) -{3-[ (3, 5-di fl uor ophenyl ) net hyl sul f onyl 20

met hyl - (S) ] adetidonephyhyiretthgkthbénzyppyt ) nothdihezarediabt ahaed in the
formof a white foam|[1H NVR spectrum (400 WHz, CDCl3r 6 in ppm : 1.77
(mt : 4H); fronT2- 40isté zheorpphenskomezhﬁI)QsBr 3B) p-fie6M8r26 to 3.25
(m : 2H); 3.38 lﬂ rom 3.50 t 70 (mt. : 3H); 25 4.24 (s : 1H);
4.25 (d, J —PQEHF% m@FWyieuééocM#baatbyl 3zetydipe: miVDbe6P9@p€ﬁ?d 2H)
from7.1Q to 7. %? F% £ é & 4- Chloro hen L3 [ (3,5-difluoro
phenyl ) met hyP¥utFBhy PRBERSE 88]82e?i HERRL ?ﬁ?n@?h? }r? BenZy] pyrrol i di ne,

Al f d h h
Fol Lowi ng. manRer T E0C b a1 2oy FFb PECRRYa7d Sutlt QEOSﬁ?E{:?e'n”BE 0.32 ¢

ﬁLtL&f%Fz)[Eg §§h??Fgg§%%Kg%§F§Q¥E FéﬁﬁPéﬁ;Ethg%%% %e}az%Yidine A isomer
;?rg}lﬁnde 8Q%9£n§OQhHH1th@dhggthﬂethHQ309f db?bb?rﬂﬂ§£99 aAétef
g for 0 hours at 20C of pyrrolidine are added to the
m xture, therDbwtuseel 5£SBOI ERY/MDE SndloAfSe@ANthving concenzrated
10 the collected fractions to dryness under reduced
pressure (2.7 kPa), there are obtained 110 mg of
(-)-1-[bis(4-chlorophenyl)methyl)]-3-[(3,5-difluoro-
phenyl) (methylsulfonyl)methyllazetidine [ap] = 6.3°
(C =0.5M in methanol) in the form of a white solid
15 melting at 178°C and 134 mg of (+)-1-[bis(4-chloro-
phenyl)methyl) ]-3-[(3,5-difluorophenyl) (methyl-
sulfonyl)methyl]azetidine [ap] = +5.8° (C = 0.5 M in
methanol) in the form of a white solid melting at
178°C.
20 Example 3
The mixture of the 2 A diastereoisomer forms
1-{4-[(R*)-(4-chlorophenyl)-{3-[3,5~-difluorophenyl) -
methylsulfonylmethyl-(R)]Jazetidin-1-yl}methyl]benzyl]~
pyrrolidine and 1-[4-[(R*)-(4-chlorophenyl)-{3-{(3,5-
25 difluorophenyl)methylsulfonylmethyl-(S)Jazetidin-1-
yllmethyl]benzyl]pyrrolidone may be prepared by
carrying out the procedure in the following manner:

20 mg of sodium borohydride are added to a solution of

60 mg of 1-(R*)-[4-(4-chlorophenyl)-{3-[(3,5-difluoro-



10 then 50 mMm 3 of pyrrolidine are again added and the mxture is stirred
for 20 hours at 20C. The reaction mxture is washed wth water and then
the organic phase is dried over magnesi um sul fate and concentrated to
dryness under vacuum (2.7 kPa). The resitdue obtained is 15 chromat ographed
on a silica gel colum (particle size 0.06-0.200 mm dianmeter 1.2 cm
hei ght 30 cm), under an argon pressure of 0.1 bar, eluting with
di chl or onet hahen yanehetchen swltfdng 1dieahlQorBtRate dand 1mtihareh (197 5/ 2.5 by
volume) m xture and collecting 3-cnB fractions. 20 Fractions 12 to 40 are
conbi ned and behery1d@yrentiriatoed, 20 idoyrees S onnder nr edueddcpr essanel (2. 7
kPa). 0.18 g of 1- (FF) [ 4-(4-Chl orophenyl )-{3-[(3, 5-difluorophenyl) -
nethylsuIfon@hmeﬂhyhenefazechﬂpnomeyh§neth&f}benzyh¥*lpgrfokld|ne A i soner
form is obtained in the formof 25 a white foam [a] 20365pm = -22.5 +/- 0.7
(c = 0.5% éuocﬁloelrr@n@tthéﬁe)c [PHZIQNR“SpéétWéﬁ?ESGOdN?ﬁ cgb®3, 8 in ppm
X 1 78 (nt HL é&g X a% : (s : 2H); 3.84 (nt

4. 33 (nfie él%romﬁ a(rf adﬂ%d daih&fnleureglén&tz Bey - 1H)
06 08 (mt  2H); 20 to
1-f(R*) - [(4 H%dopg%e §T“ﬁh§ﬁﬂﬁei%? ﬁu&gH% and then filtered and

phenyl) met hyld; %Ie[n(t% aped IO PRGN IR e R e

nethylene]azetl ne i sonmer rn1 may be preoared by carrying out the
procedure in bhe figlljowmg mANeie 112.4 OB ofy B sl tonyiy ;chl oride are

added to a solutlon of 28.0 g of the mxture of the 2 diastereoi soners (A
forns) 1-HR* he[i( 4cahin@r ofRidtldle size 0.063-0.200 mm, height 7 cm,
10 diameter 1 cm), eluting under an argon pressure of
0.1 bar with dichloromethane and then with a mixture of
dichloromethane and methanol (95/5 by volume) and
collecting 5-cm® fractions. Fractions 13 to 18 are
combined and concentrated to dryness under reduced
15 pressure (2.7 kPa). 38 mg of the mixture of the 2 A
diastereoisomer forms 1-[4-[(R*)-(4-chlorophenyl)-{3-
[(3,5-difluorophenyl)methylsulfonylmethyl-(R)]Jazetidin-
l-yl}methyl]benzyl]lpyrrolidine and 1-{4-[(R*)-(4-
chlorophenyl)-{3-[{3,5-difluorophenyl)methylsulfonyl-
20 methyl-(S)Jlazetidin-1-yl}imethyl]lbenzyl]pyrrolidine are
obtained in the form of a white foam [1H NMR spectrum
(400 MHz, CDCli, & in ppm) : 1.77 (mt : 4H); from 2.40
to 2.60 (mt :5H); 2.67 (s : 3H); from 3.10 to 3.25
(mt : 2H); 3.38 (mt : 1H); from 3.50 to 3.70 (mt : 3H);
25 4,24 (s : 1H); 4.25 (d, J = 11 Hz : 1H); 6.83 (broad t,
J =9 Hz : 1H); 6.94 (mt : 2H) from 7.10 to 7.35 (mt
8H) ] .
1-(R*)-[{4-(4-Chlorophenyl)-{3-[(3,5-difluoro-

phenyl)methylsulfonylmethylenelazetidin-1l-yl}methyl) -



10 phenyl]-(4-chl orophenyl)nmethyll-3-[(R)-(3,5-dif'-, uoro-

phenyl ) net hyl sul f onyl met hyl )l azeti din-3-o0l and 1-f(R*)-

[ (4-chl oromet hyl ) phenyl ] - (4-chl or ophenyl ) met hy7LI - 3-
[(S)-(3,5-difluorophenyl)nethyl sul fonyl net hyl ] azetidin- 3-ol and 32 g of
4-di net hyl am nopyridine in 500 cm3 OL 15 dichl oromethane. After stirring
for one hour at 10'C and then one hour at 20'C, the reaction mxture is
washed wi th 56 zg¢m!Pyafrcldidemhe,t he iGogan &ophasealys bedbiregadeer byagnesi um
sul fate and concentrated to dryness under reduced pressure (2.7 kPa). The
resi due 20 i sachydmet eogrtaphed cowcadsirdel da gale dollumwifgantinclee: si ze
0.06-0.200 mm dianeter 6 cm height 30 cnm), under an argon pressure of
0.2 bar, eiufongmni oF Purchldrdnet Aanecadddcop| ecePhgt20800EM3- BRact i ons.
Fractions 9 to 25 are conbined and then concentrated to 25 dryness under
reduced pres$idreé((2R7 )kpd)y . (chlprgmshyl) phenyl] - (4-chlorophenyl) -

f(R*)-[4-(chior t hyl ) phenyl | - (4- chl ropg nyl t hyl | -
3-[(3,5-di fl %Fggﬁéﬁ DH&%‘F&&FP&EW%&PH S@%&%ﬁé%érfioﬁiy&e‘, A isomer form
S{szgﬁgnggﬁ%EQ% %ﬁf %%L%Hd%néwhﬁt%é%%%qlf%@nIh%nglét%geo%fs%%?u%

1- {(R*) - [ 4- chl ar opet hy | ypheny L L- (4 . .
ot Elyl % By [ )05&2@,@?,53?#?055?‘%hénéﬂfﬁgéﬁéﬁgﬁﬁ?%%)y| ARy }T 42891 BPR- 3- ol

and 1-{ (R") - b4- ¢hlaronet ok ,5 spheny! Ledpghlarophgnyl)oet Ayky- 35 (S) - (3, 5-
di f I uorophenyl ) net hyl sul f onyl met hyl )] azetidi n-3-ol nmay be prepared by
carryi ng out thie mike@eedyr & hen riihe urfeolilsowitng renFer: 86 heild: sofantshi onyl
chloride are added
10 then 50 mm’ of pyrrolidine are again added and the
mixture is stirred for 20 hours at 20°C. The reaction
mixture is washed with water and then the organic phase
is dried over magnesium sulfate and concentrated to
dryness under vacuum (2.7 kPa). The residue obtained is
15 chromatographed on a silica gel column (particle size
0.06-0.200 mm, diameter 1.2 cm, height 30 cm), under an
argon pressure of 0.1 bar, eluting with dichloromethane
and then with a dichloromethane and methanol (97.5/2.5
by volume) mixture and collecting 3-cm® fractions.
20 Fractions 12 to 40 are combined and then concentrated
to dryness under reduced pressure (2.7 kPa). 0.18 g of
1-(R*)-[4-(4~-Chlorophenyl)-{3-[(3,5-difluorophenyl) -
methylsulfonylmethylene]azetidin-1l-yl}methyl)benzyl]-

pyrrolidine, A isomer form, is obtained in the form of

o

25 a white foam [a]m365nm = -22,5° +/- 0.7 (c = 0.5%;
dichloromethane) [1H NMR spectrum (300 MHz, CDCl;, & in
ppm) : 1.78 (mt : 4H); 2.51 (mt : 4H); 2.81 (s : 3H);

3.58 (s ¢ 2H); 3.84 (mt : 2H); 4.33 (mt : 2H); 4.50



to a solution of 0.20 g of the mxture of the 2 10 di astereoisoners (A
forms) 1-{(R*)-(4-chl orophenyl)]4-

(hydr oxyret hyl ) phenyl ] met hyl }-3-[ (R) - (3, 5-di fl uor o-
phenyl ) met hyl sul f onyl net hyl )] azeti di n-35gl, and

| -{(R*)-(4-chl orophenyl)[ 4- (hydroxynet hyl ) phenvl] -

met hyl }-3-[(S)- (3, 5-di fl uorophenyl ) net hyl sul f onyl

15 nethyl )] azeti di n-3-o0l

in 10 cnB of (& chlienomet.lsane.tt ,Aft er Stand iong frier :2Q Hqurss s@t (2QC,: 5 cnB of

a

reacti on m xtdne &t e Osttar rled Of dmtl5 iHAUt.es.

sat urat ed aqueous sodi um hydrogencar bonate sol ution are

after settling, 20 the organic phase is washed with water,
magnesi um sul f at e and tih&t ) cdndeihrlatradettd vdr) ypivesy 1 Jurndercrledyced pressure
(2.7 kPa). The residue is chromatographed on a silica gel

size 0. 04- 0PO& Y Mditaretler —1L (G omd IHeiigHorPe Ny mefiidess vdi o5 lar gon

pressure

f 0.2 bgr, gl
by vol ume} niCdre SR%d 2 2641

uting Wth a cycl ohexane and ethyl
GES

added to the

The m xture i s separated

dried over
colum (particle

acetate (75/25

Snd 260K P48 BRY. D ECEP6TSE U Yo 7 are

CoTo! ned ArnsSceny el e DR NS ROUERd o R RISl T P

0.17 g of them
1-1(RY)-[4-(ghl or eiet Byl mdep

ture o I'ast er eol soners

lsulf 1 '
phenyl | - (4---hl orophenyl ) net %yﬂl S?FE'R) E:k(%,og% FffFhor 6-
phenyl) met hylssuhfaryl met by ) azetd din- 3ridle@d of the
[ 4- (chl or omet hyl ) phenyl ] - (4-chl orophenyl )methyl -3 5
"L(S, - (3, 5- di2f lauersaphendsiomeidy | (gulfoams) mat-hylRaz4qt (4~ o r3melchyane
obtained in the formof a white foam The m xture of the 2 diastereoi soners

(A fornms)o

phenyl)methylsulfonylmethyl)lazetidin-3-0l and

re added tc a

phenyl]-(4~chlorophenyl)methyl}-3-[(R)-(3,5-difluoro-

1-{ (R*) -

[ (4-chloromethyl)phenyl]-(4-chlorophenyl)methyi}-3-

[(S)-(3,5-difluorophenyl)methylsulfonylmethyl]azetidin-

3~0l and 32 g of 4-dimethylaminopyridine in 500 cm® of

15 dichloromethane. After stirring for one hour at 10°C

and then one hour at 20°C, the reaction mixture is

washed with 500 cm® of water, the organic phase is

dried over magnesium sulfate and concentrated to

dryness under reduced pressure (2.7 kPa). The residue

290 1s chromatographed on a silica gel column (particle

size 0.06-0.200 mm, diameter 6 cm, height 30 cm), under

an argon pressure of 0.2 bar, eluting with

dichloromethane and collecting 250-cm® fractions.

Fractions 9 to 25 are combined and then concentrated to

25 dryness under reduced pressure (2.7 kPa). 6.3 g of 1-

{(R*)~-[4~(chloromethyl)phenyl]-(4-chlorophenyl)methyl}-

3-[(3,5-difluorophenyl)methylsulfonylmethylene] -

azetidine, A isomer form, are obtained in the form of a

white foam.



1-1(R*) - (4-chl orophenyl ) [ 4- (hydr oxynet hyl ) phenv--] -

methyl | -3-[ (R)- (3, 5-di fl uorophenyl ) net hyl sul fonvl - 10

nmet hyl )] azetidin-3-ol, and 1-j(R*)-(4-chloropheny!)[4 ~ L

(hydroxynet hyl ) phenyl I et hyl | -3-[(S)-(37%-di fluoro-

phenyl ) net hyl sul f onyl net hyl)] azeti di n-3-01 mav be prepared by carryi ng out
the procedure in the followng nmanner: 1.6 cm3 of a 1.5 Msolution of 15
di i sobutyl al um num hyde de xitm reolofene care dadded e i@ ome@lsUt(z0Fo Jept under
argon and cooled to -30'C, of 0.58 g of the m xture of the 2

di ast er eoi sorerd R*A - [foraE o rdmaceétydx phlenJ(1RY) (4(-4hd hireropheny|-) F4- (met hoxy-
car bonyl ) phenyl I methyl | -3-[ (R)- (3, 5-di fl uorophenv' -) 20

met hyl sul f onylemitydy I-PFdZ&Y i-diSné ~aid L3oaoptexy-l) met hRi)sul fonyl -
(4-ch|orophenyl)[4-gnethqx_carbonyl)phenylInethyl)-3-

[ (S)-(3, 5-di feG6rep éﬁﬁﬁ}ﬁé@ﬁﬁr§dlﬁ@ﬁyﬁﬁéﬂﬁ?”:iﬁfcéi@mqmeﬁ@ylﬁn 10 cm 3 of
anhydrous_t ol uene.. After stirrin%_for m nutes at -300C, 1.0 cm 3 of the

15
same 25 hydr PAETYSIUEGh ot opgeny LladGéd Yana 3rrd Shixtufe is allowed -. o0
t t . Af t ti i f 3 i t h tirred m xt
Guppl erent o0 LK O TSR DRy TP AR T R 1 e g hydr BRpe. and
th t t i f_ .dj. s T 78 .0 i h i
wnshed w th S ohg Sar tas B Braial S R e o R L 3B e Pragnes: um

sul fate and f%q%e,ritnrga&r@%nte%:drey@ﬁssoyngﬁioﬁggueﬁgopi SsyLe §§d¥dkpa)- The
residue is chromatographed on a silica 5 gel colum (particle size
0. 06-0. 200 m¥o di a@ELHon of 0.20 g of the mixture of the 2
10 diastereoisomers (A forms) 1-{(R*)-(4-chlorophenyl) [4-
(hydroxymethyl)phenyl]methyl}-3-[ (R} -(3,5-difluoro-
phenyl)methylsulfonylmethyl)jazetidin-3-0l, and
1-{(R*)-(4-chlorophenyl) [4- (hydroxymethyl)phenyl]-

methyl}-3-[(8)-(3,5-difluorophenyl)methylsulfonyl-

3

=
u

methyl) ]Jazetidin-3-0l in 10 cm” of dichloromethane.
After stirring for 20 hours at 20°C, 5 cm’ of a
saturated aqueous sodium hydrogencarbonate sclution are
added to the reaction mixture and then stirred for
15 minutes. The mixture is separated after settling,
20 the organic phase is washed with water, dried over
magnesium sulfate and then concentrated to dryness
under reduced pressure (2.7 kPa). The residue is
chromatographed on a silica gel column (particle size
0.04-0.06 mm, diameter 1.0 cm, height 20 cm), under an
25 argon pressure of 0.2 bar, eluting with a cyclohexane
and ethyl acetate (75/25 by volume) mixture and
collecting 20-cm’ fractions. Fractions 4 to 7 are

combined and concentrated to dryness under reduced

pressure (2.7 kPa). 0.17 g of the mixture of the



1.2 cm height 30 cm, under an argon pressure of 0.1 bar, eluting with a
cycl ohexane and ethyl acetate (50/50 by volune) m xture and coll ecting
30-cm  fractions. Fractions 4 to 12 are conbined and then 10 concentrat ed
to dryness under reduced pressure (2.77kPa). 0.42 g of the m xture of the
2 di astereoi soners (A forns) 1-{(R*)-(4-chlorophenyl)-

[ 4- (hydroxynet hyl ) phenyl ] net hyl }-3-[(R)-(3, 5-di fl uor o-

phenyl ) met hyl2s d ifaemyd reetiydndraz et diarnd)oll ank*y—{[(4R chllromethyl} -

(4-chl orophenyl) [ 4- (hydr oxynet hyl phenyl ] met hyl }-3-[(S) -

(3, 5-di f 1 uor gpleerwl ))nEt-to s drdrer B tteydhy lazet- [diR1--3-3 ,dl - d idrlercotat-ai ned i n
the formof a white |acquer. The m xture of the 2 diastereoisoners (A
forms) 3- acetheuy-l)etRy) Ly WY-fem ydmsieny | )z (irdrhoxydarasehyil -) - (R0 -

phenyl ] met hyl } - 3- (R) (3, 5-di fl uorophenyl ) net hyl sul fonyl met hyI )] azeti di ne

and 3-acetox%ﬂr- L hyl)phenyl] (4-chlorophenyl)methyl} -

chlorophe yl)[4-( oxy.car bon t.hyl} - 3- .
(3,5-difl orOpﬁeng%)Rie%ﬁéiﬂ W’?@%ﬁ%ﬁ&%’t r%lel(”f%;?yldéizﬁrtéﬁdﬂe‘d by
carrying out thq proce | &lnzt%eoglm g _man) f’3crr8 of a 1.6 N

sol ution of n- “but yalrl %l (TmiT héxane are oured un er argon over 5

I
rinutes, into a sol uig.caaled Jo af0G O e

(3,5-difluorobenzyl) fone in 30 cnB of tetra 'dc'ro‘f‘uran S,&fter

stirring for 11 hgun ats 806 phetd, o) frRfd 3%k JHdHHES W30C a sol ution,
previ ously cooledto-60C of 1. 55@%1‘ {(R*y)ﬁ(4}?hlpg$ec?- .

phenyl ) [ 4- ( meddrayciaron)-phes i d inetyd deazaty Idinet3ry 10518, £ Aiisomer form in
15 cnB of tetrahydrofuran is
10 methyl) lazetidin-3-0l, and 1-{(R*)-(4-chlorophenyl) {4-
(hydroxymethyl)phenyl]lmethyl}-3-[(S)-{3,5-difluocro-
phenyl)methylsulfonylmethyl)lazetidin-3-0l may be
prepared by carrying out the procedure in the following
manner: 1.6 cm’® of a 1.5 M solution of
15 diisobutylaluminum hydride in toluene are added to a
solution, kept under argon and cooled to -30°C, of
0.58 g of the mixture of the 2 diastereoisomers (A
forms) 3-acetoxy-1-{(R*)-(4-chlorophenyl) l4-{methoxy-
carbonyl)phenyl]lmethyl}-3-[(R)-(3,5-difluorophenyl) -
2C methylsulfonylmethyl)]azetidine and 3-acetoxy-1-{ (R*)-
(4-chlorophenyl) [4~ (methoxycarbonyl)phenyl]methyl}-3-
[(S)-{(3,5-difluorophenyl)methylsulfonylmethyl}]-

azetidine, in 10 cm®

of anhydrous toluene. After
stirring for 15 minutes at -30°c, 1.0 cm® of the same
25 hydride solution is again added and the mixture is
allowed to return to 0°C. After stirring for
30 minutes, the stirred mixture is supplemented with

3

3 cm’ of water and 6 cm® of 1 N sodium hydroxide and

then extracted with 25 cm® of dichloromethane. The



5 added dropwise to this m xture. After stirring for 30 mnutes at -60C
and then for 30 mnutes at -30C, 0.43 cnB of acetyl chloride is added and
the reaction mxture is allowed to return to OC. 40 cnB of water and 40
cnB of dichloronethane are then added tggthe 10 nmedium wth stirring, and
then the nediumis allowed to return to roomtenperature and it is
separated after settling. The organic phase is washed with 20 cnB of

water and i s dhemids gt vers rgNest wisulS ale, off Whkeredsapgd: cgacentrated
to dryness under reduced 15 pressure (2.7 kPa). The residue is

chr omat ogr aphed ren aamd siHdrcalgiedd coldanmmagrardiid e sl fze 0.040- 0. 063 mm
dianeter 3 cm height 30 cn), eluting under an argon pressure of 0.5 bar
with a cycl olvearss tared- st Hyd drgtetsst ein(des7 2% dwncadlpumes)suriext ure and
collecting 30-cnB 20 fractions. Fractions 21 to 35 are conbined.and then
concent rat ed %o drifivdss Thlere Fieticdd prresnpteqrarhddP®dn al.28 iFaof the
m xture of the 2 diasterisoners (A forns 3 acet oxy-1-{(R*)-(4-chl oro-
phenyl ) [ 42 (n&%%ﬁ%ﬂﬁbnwaw ]Sde?t%ﬂ} 390 g .5 dipmeter

di fl h t hyl sul f I etidi d
A S e
phenyl ] met hyl} -3+ (VS) -3¢ %TCH f\Jl qQr OaDh: I()h net r}yl chl f };ﬁl et | t'{ylt)e] azetidi ne

are obt ai ned |n t formo cream ored

1-{(R)- (4 nyls@rwqagyloc[ﬁn@t mWeb%d )come&m dlyég} azet i di n- 3-one,

A isomer =orm may bé prepared by carrying out the procedure in the
fol | ow ng fractions. Fractions 4 to 12 are combined and then

10 concentrated to dryness under reduced pressure
(2.7 kPa). 0.42 g of the mixture of the
2 diastereoisomers (A forms) 1-{(R*)-(4-chlorophenyl)-
[4- (hydroxymethyl)phenyl]lmethyl}-3-[(R)~(3,5~difluoro-
phenyl)methylsulfonylmethyl) lazetidin-3-0l and 1-{(R¥)-
15 (4-chlorophenyl) [4- (hydroxymethylphenyl]methyl}-3-[(S)-
(3,5-difluorophenyl)methylsulfonylmethyl)lazetidin-3-
0l, are obtained in the form of a white lacquer.
The mixture of the 2 diasterecisomers (A forms)
3-acetoxy-1-{ (R*)-(4-chlorophenyl) [4- (methoxycarbonyl) -~
20 phenyl]methyl}-3-[(R)-(3,5-difluorophenyl)methyl-
sulfonylmethyl) lazetidine and 3-acetoxy-1-{{(R*)-(4-
chlorophenyl) [4- (methoxycarbonyl)phenyl]lmethyl}-3-[(S) -
(3,5-difluorophenyl)methylsulfonylmethyl) lazetidine may
be prepared by carrying out the procedure in the
25 following manner: 3 cm® of a 1.6 N solution of n-
butyllithium in hexane are poured under argon over
5 minutes, into a solution, cocled to -60°C, of 1.0 g

of (3,5-difluorobenzyl)methyl sulfone in 30 cm® of

tetrahydrofuran. After stirring for 1 hour at -60°C and



manner: 0.90 cnB of dinmethyl sulfoxide is poured over 5 10 mnutes into a
solution, cooled to -60C, of C 55 cnB of oxalyl chloride in 5 cnB8 of

di chl oronet hane. After stirring for 30 mnutes at -60C, a solution of

1.75 g of 1-{(R*)-(4-chlorophenyl)[4-(metchoxycarbonyl) -

phenyl ] met hyl }azetidin-3-ol, Aisoner form in 20 cnB 10 of dichl oronet hane
is added to the m xture over 15 mnutes. After stirring for 3 hours at
-60C, 2.7 crbheof fiar etthylianivees arte {Bfred 4 sdnd idgn diheri qgact i on medi um
is allowed to return to OC. 20 cnB of water are then added, the m xture is
stirred and tdver kb separ@t®d of tlerd set tdfi rg- { (Fe -ordganileophase is dried
over magnesium sul fate, filtered and then concentrated to dryness at 50C
under reduce®ifredsulrie (B thkpHarbonid Jahmige-low tandd asid < iobitrai hred i s
chromat ographed on a silica gel colum (particle size 0.06-0.200 nm 20

di ameter 2 cr™heifghtSBFTmMC mddr lah SFt g8h HFESstrErodErensipar, el uting

with a cycl ohexan nd et hyl etate (75/25 by volune) m xture and

col | ecti % 3@-%%@6 (frroféﬁso%st.o iHRs ¥ o Aﬂ%teaﬁ @%%Fﬂinr‘ﬂecfoénd t hen
concentrated r der,d C ressur 5.(2.7 kPa). 1. g of

1-{ (R*) - (4- cﬁ@r“%ﬁ%ﬁ‘%s )a[%;- %Eonecfﬁag’x"gg%feﬁ“onyﬂr) aogﬁ“yﬂ%et%ﬁq% a—z%qoi‘}jgi n- 3- one,

A isonmer for re oht-ai hn.the f . Qf I o

1-{(R*) - (4- mo{“ér%pﬁ“enEF) [ %-ggéftlhg%géﬁgé%?) ?88%§némynfé18%%f3?e:tlf)8i n-3-ol, A
i somer form ymy e 8k prerared y LA 1% e t he anpc@gul:vgtie(g the

followng manner: 0.605 g of sodi um hydrogen carbonate is adde

and 40 cm® of dichloromethane are then added to the

10 medium, with stirring, and then the medium is allcwed
to return to room temperature and it is separated after
settling. The organic phase is washed with 20 cm® of
water and is then dried over magnesium sulfate,

filtered and concentrated to dryness under reduced

[N
o

pressure (2.7 kPa). The residue is chromatographed on a
silica gel column (particle size 0.040-0.063 mm,
diameter 3 cm, height 30 cm), eluting under an argon
pressure of 0.5 bar with a cyclohexane and ethyl
acetate (75/25 by volume) mixture and collecting 30-cm’
20 fractions. Fractions 21 to 35 are combined .and then
concentrated to dryness under reduced pressure
(2.7 kPa). 1.28 g of the mixture of the 2
diasterisomers (A forms) 3-acetoxy-1-{(R*)-(4-chloro-
phenyl) [4- (methoxycarbonyl)phenyl]methyl}-3-[(R)-(3,5~
25 difluorophenyl)methylsulfonylmethyl)]azetidine and
3-acetoxy-1-{(R*)-(4-chlorophenyl) [4- (methoxycarbonyl) -
phenyl]lmethyl}-3-[(S)-(3,5-difluorophenyl)methyl-
sulfonylmethyl)]azetidine are obtained in the form of a

cream-colored foam.



" to a suspension of 2.0 g of nethyl (+)-4-[(R*)-am no-

(4-chl orophenyl ) net hyl ] benzoate in 30 cn8 of ethanol 5 followed by 0.60 cnB
of epi bromohydrin. After stirring for 20 hours at 60C, the reaction

m xture is concentrated to dryness undemn reduced pressure (2.7 kPa). The
residue is chromatographed on a silica gel colum (particle size
0.06-0.200 nm dianeter 3 cm 10 height 35 cm, eluting under an argon
pressure of 0.5 bar Wi-t{hRa)m Md-Ite aofopthyetyahe}aine tand veidnHoracet-at e ( 70/ 30
by volune for fractions 6 to 10 and then 60/40 for fractions 18 to 27, and
t hen 50/ 50) amdned!limedthig a B0-ichiB f¥-aotd,,ofs .1 sfemeeot ifmnsn, 1matyo 40 ar e

conbi ned and 15 then concentrated to dryness under reduced pressure (2.7
kPa). The re$irdrenes ak & Uy ing 30 terid coferetdsghisle iandhss ficHdpwing

suppl emented with 0.20 of ;sodi um hydrogen_ carbonate and 0.2 cnB8 of

epi br onohydr MRMA e’ stY (9 ngt FomeiBYhogre faridecianBorhER 24<Kours at

35C, the 20 mxture is filtered and the filtrate is cqoncentrated to
dryness a Ggéxﬁrﬁélélrterse&dbteod For: “('2.C73<1<1r9£ Lo g?'ofog

1-{(R) - (4- chl arophenyl) L4: et haxyearonyl )- _pheny! AR T I

r
A isonmer form are obtarne orm of "a pasty Sof’i

(+)-4- [ (R*) - aicnq- (A6 0r a0 1ifkidad lhenzopte npy ?%tﬁroﬁ‘p%':fed by
carrying out the procedure in the follow ng nmanner: 2.8 g o (-)-
tartaric acid .are @added {0 rer )SOlddHa rfprand 19 [f- (@Y carbonyl) -

4-[ (RS) - am no- (4- chl or ophenyl ) net hyl ] benzoate in 82 10 cnB8 of nethanol. The
solution is eoregitmaited f}@zetidin-3-0l, A isomer form, in 20 cm’

10 of dichloromethane is added to the mixture over
15 minutes. After stirring for 3 hours at -60°C,

2.7 cm® of triethylamine are poured in and then the
reaction medium is allowed to return to 0°C. 20 cm’® of
water are then added, the mixture is stirred and then

15 separated after settling. The organic phase is dried
over magnesium sulfate, filtered and then concentrated
to dryness at 50°C under reduced pressure (2.7 kPa).

The orange-colored oil obtained i1s chromatographed on a
silica gel column (particle size 0.06-0.200 mm,

20 diameter 2 cm, height 30 cm), under an argon pressure
of 0.5 bar, eluting with a cyclohexane and ethyl
acetate (75/25 by volume) mixture and collecting 30-cm’

fractions. Fractions 2 to 15 are combined and then
concentrated to dryness under reduced pressure
25 (2.7 kPa). 1.45 g of 1-{(R*)-(4-chlorophenyl) [4~-
(methoxycarbonyl)phenyl]lmethyllazetidin-3-cne, A isomer
form, are obtained in the form of a yellow foam.
1-{ (R*)-(4-Chlorophenyl) [4-methoxycarbonyi) -

phenyl]methyllazetidin-3-0l, A isomer form, may be



dryness under reduced pressure (2.7 kPa). The cream col ored foam obtai ned
is dissolved in 50 cnB of ethanol containing 5% of water and the resulting
solution is 5 allowed to crystallize foB8120 hours at 20C. The crystals are
filtered, washed with ethanol containing 5% of water, drained and then
dried under reduced pressure (2.7 kPa). 3.4 g of white crystals are

obt ai ned, whitcteREEET &% e idre P UA gy st ad s dirl O hvehi ol Zaovei rsg or ed
for the subsequent preparation of the second enantiomer nethyl

(-)-4-[(R*) - AR 4-CH O 7 PherBA Yuretigd sy caidqna thhel wadigd | i quor s
are concentrated to drr}/n,ess and a white foamis obtained (8.1 g) which is
di ssol ved i n MG PRIt HYICacetht®. oA 5y S of Ut T4l Gbt'aided ds

| ted with 50 f.. 1 i hydr oxi t4i rred and t ed
o rorsettli g ot i T TR R W O 3 CR6 6 aRter and ¢ hen
dried ovet %ﬂ%‘% S‘W@éﬁ ang o@ggﬁ%%@fo%%&gndfméﬁ %@g%i%egduced

pressure 20 (2. ow solid is obtarned which'is i ssolved in

100 cnB of methanal .nhoihes sol uidan obiained- s, supplemented with 1.85 g of

L-(+)-tartaric acid and the resulting solution is concentrated to dryness

under reducethridasstiitad Zd kRHes A wi@am el wrad £.aamis 25 obt ai ned
whi ch, once dissolved in 27 cnB8 of ethanol containing 4% of water, is

al l owed to crystaltpze. frite 2405 hbus siatci20ma tider agtyesd adrs ar<ei fidd ered,
washed w th ethanol containing 4% of water, drained and then dried under
reduced pressigle qRunkPgparBidleg ofz83.06-0.200 mm, diameter 3 cm,

10 height 35 cm), eluting under an argon pressure of
0.5 bar with a mixture of cyclohexane and ethyl acetate
{(70/30 by volume for fractions 6 to 10 and then 60/40
for fractions 18 to 27, and then 50/50) and collecting

> fractions. Fractions 15 to 40 are combined and

60-cm

15 then concentrated to dryness under reduced pressure
(2.7 kPa). The residue is taken up in 30 cm® of ethanol
and is then supplemented with 0.20 g of sodium hydrogen
carbonate and 0.2 cm® of epibromohydrin. After stirring
for 48 hours at 20°C and then 24 hours at 35°C, the

20 mixture is filtered and the filtrate is concentrated to
dryness at 60°C under reduced pressure (2.7 kPa).
1.76 g of 1-{ (R*)-{4-chlorophenyl) [4- (methoxycarbonyl)-
phenyl]methyl}lazetidin-3-0l, A isomer form, are
obtained in the form of a pasty solid.

25 Methyl (+)-4-[(R*)-amino-(4-chlorophenyl)-
methyl]lbenzoate may be prepared by carrying out the
procedure in the following manner: 2.51 g of D-(-)-

tartaric acid are added to a solution of 9.2 g of

methyl 4-[(RS)-amino~-(4-chlorophenyl)methyllbenzoate in



crystals of nethyl (+)-4-[(R*)-am no-(4-chlorophenyl)- nethyl]benzoate
L-(+)-tartrate are obtained which are recrystallized from60 cnB of

et hanol containing 5% of water. After draining and then drying, 2.78 g of
white 5 crystals are obtained which aregdi ssolved in 50 cnB of ethyl
acetate. The solution obtained is supplemented wth 100 cnB8 of 1 N sodium
hydr oxi de, stirred and separated after settling. The organic phase is
washed Wi th180 cerBo6f mashenoandThbeBodnt ednover cpRERRSEEALA0sul fate and
concentrated to dryness under reduced pressure (2.7 kPa). 2.1 g of nethyl
(+)-4-[ (Rr) - @myne-s s( anclelrorepheryl oretshylrkberzGatk@aar.e Tolkt airaech- n t he
formof a white solid. Methyl 4-[(RS)-am no-(4-chlorophenyl)nmethyl]- 15
benzoat e may cheéopedpdred Ipptedney ng cutsscieegr dcedldr em’i nft hehfoblowi ng
manner: 3.9 cnB of hydrazine hydrate are added to a suspension of 16.3 ¢
of nmethyl 4- CRSpLINgROhAIS RifdoatercRNGY Shikempisprétngl Bodnzoarne iisn 200 cm
of methanol. After stirring for .5 hours at the reflux 20 tenperature and

t hen forqgo ﬁ&&P&e&tt?oéFY%ﬁéﬁﬁééétﬁSﬁ 20 Reure S £0 Cer ddcand t he

filtrate is ¢Qn trated to, dryness under reduc ressure (2.7 kPa). The

resi due obt%ﬁ %gg%g Fgﬁegl&ﬁer%%a WﬁiﬁﬁgewéggzﬁggéﬁﬁﬁoFoﬁé?%Pln&nd 200 cnB

of ethyl acetat fter stirri f.ar 5 _m.nut the resulting

suspensi on iE f?Ft@Pgsf’tﬁga*b?%;Fgge%ggéapgkgé gﬁ?&{ &8 PFFﬁg in a

separating HuwaRehand ot he wenganisc sphase uqtﬁig@fg%?gwa&@ 3Q.Cm8 of water,
rate

dried over magnesium sul fate and concent ryness under reduced
pressure (2. ébkBahedy. 4h@cef crystals are named “A crystals” [and
1C which are stored for the subsequent preparation of the
second enantiomer methyl (-)-4-[(R*)-amino- (4-chloro-
phenyl)methyllbenzoate)]. The mother liquors are
concentrated to dryness and a white foam is obtained
(8.1 g) which is dissolved in 100 cm® of ethyl acetate.
15 The solution obtained is supplemented with 50 cm® of
1 N sodium hydroxide, stirred and separated after
settling. The organic phase is washed with 50 cm’® of
water and then dried over magensium sulfate and
concentrated to dryness under reduced pressure
20 (2.7 kPa). A yellow solid is obtained which is

3 of methanol. The solution obtained

dissolved in 100 cm
is supplemented with 1.85 g of L-(+)-tartaric acid and
the resulting solution is concentrated to dryness under
reduced pressure (2.7 kPa). A cream-colored foam is

25 obtained which, once dissolved in 27 cm® of ethanol
containing 4% of water, is allowed to crystallize for
20 hours at 20°C. The crystals are filtered, washed

with ethanol containing 4% of water, drained and then

dried under reduced pressure (2.7 kPa). 3.4 g of



84 net hyl 4-[(RS)-am no-(4-chlorophenyl)nethyl]benzoate are obtained in
the formof a pale yellowcil. Methyl 4-[(RS)-phthalimdo-(4-chlorophenyl)-
nmet hyl ] benzoate may be prepared by carrying out the 5 procedure in the
following manner: 12.6 g of potassium phthalimde are added to a sol ution
of 11.6 g of nmethyl 4-[(RS)-brono-(4-chlorophenyl)nethyl]benzoate in 70
cnB of N, N-dinethylformam de. After stirring for 3 hours at the reflux

t enper at ur e, ckhetreacbifomemhytiure)i-g-gaakedamifot-q42061ardphberg1 ) -

suppl emented with 300 cnB of ethyl acetate and 300 cnB of water. After
stirring, theethyx{beezistseparatedaattreresettl bhgarinhkd agueausrphase
reextracted with twice 100 cnB of ethyl acetate, the conbined organic
phases are washedshithiegdc&rem0c@nBmisobfewatedl apenthenicyi 2t over
magnesi um sul fate and concentrated to dryness under reduced pressure (2.7
kPa). 16.3 gv“efcret RflFeZ- PERSLpAt REFI K186- C4Y1BAN oFopRefyPEnEbRfE] benzoat e
are obtained in the form of a past .yﬁllom/solid 20 Methyl

4- L(RS) - B on6 ¢ AR FoPGEhaRy FYRBERYI-E ThaREoat S S HAy SBe pr aBaFEd B§ carrying

out the procedur in.the follow ng manner: 10.18.g aof N, N -carbonyl
di i mi dazol e %ggyg4?§eéﬁéeof9§F|?PlgFéﬁPdSEEPé“Sédég Fﬁpp%e§8PgFgon of 17.4

g of methyl dsEeRepp(dnehlore €5 phenyl)(bydioxy) ne hyldbengeat e in 200 cnd

of acetonitril ter stirring for nut es 0 the  react i on

mxture is heapgdavadensiell Wtk9hing hoUesorghihiredntior 20 hoursyat 20C and
concentrated
3

with 50 cm” of water and then dried over magnesium

10 sulfate and concentrated to dryness under reduced
pressure (2.7 kPa). 2.1 g of methyl (+)-4-[(R*)-amino-
(4-chlorophenyl)methyl]lbenzoate are obtained in the
form of a white solid.

Methyl 4-[(RS)-amino- (4-chlorophenyl)methyl]-

15 benzoate may be prepared by carrying out the procedure
in the following manner: 3.9 cm® of hydrazine hydrate
are added tc a suspension of 16.3 g of methyl 4-"(RS)-
phthalimido- (4-chlorophenyl)methyl]benzoate in 200 cm’
of methanol. After stirring for 5 hours at the reflux

20 temperature and then for 20 hours at 20°C, the reaction
mixture is filtered and the filtrate is concentrated to
dryness under reduced pressure (2.7 kPa). The residue
obtained is taken up in a mixture of 200 cm’ of water
and 200 cm® of ethyl acetate. After stirring for 15

25 minutes, the resulting suspension is filtered, the
filtrate separated after settling in a separating
funnel and the organic phase is washed with 50 cm® of
water, dried over magnesium sulfate and concentrated to

dryness under reduced pressure (2.7 kPa). 8.4 ¢ of



al nost to dryness under reduced pressure (2.7 kPa). The 85 m xture, taken
up in dichloronethane, is chronmatographed on a silica gel colum (particle
size 0.06-0.200 mm dianeter 7 cm height 3C cn), under an argon pressure
of 0.5 bar, eluting with 5 dichl oronethgpe, and coll ecting 500-cnB
fractions. Fractions 3 to 6 are conbined and then concentrated to dryness
under reduced pressure (2.7 kPa). 11.6 g of nethyl

4-[ (RS) - br ompetéychlenapleryn) met-hyl-khenzeahenyan acthiaiped zioatkhe form of
an oil which will be used 10 as it is in the next step. Methyl

4-[ (RS) - (4- chirer ophenyk)X( hiydraxy formetvlyk] beizogké lowy ché .pr epar ed by
carrying out the procedure in the follow ng manner: 1.21 g of sodi um

bor ohydri de are addedieshow ¥ -ild RSmalhtheaddmiides (¢t-ké lotbpirediyum-beconmes
slightly warmup to 50C) to a suspension of 2.75 g of nethyl 4-(4-
chIorobenzoymPEgﬁiééﬁéZpﬁtEO@aﬁn@eoPrﬁﬁﬁﬁ&ﬁoPYaFaZGangAppért@?lrr|ng for

20 hours at 20C, the reaction_ m.xture is concentrated to a reduced vol une
and then 20 Qﬁﬁﬁﬁéﬁéﬁté& %P?hff%é°@ﬁ§g0P38P€ﬁ|oﬁénétﬁaﬁé BRA 2 SRR

, hi d Af d
or gani 0 phasE T L0 BA 0 Er SRaGEnEruR SOLPRET Cdndantr 4t 8 (8 dnoss
under r educgd EISULS (2. 1 KPD)x 205,90 WRUAYL A LCRS) 5 (4,25

chl or ophenyl ) (hydroxy) met hyl'] benzoate a ormof a

fgl IO;' Ieflstﬁ:abrf]vgfgl h oG reshal oz e mibew Kecdl: 20Ca0d Whieh 3w Ll ke jysed as

the reflux temperature, the reaction mixture is cooled

10 to 20°C and then supplemented with 300 cm® of ethyl
acetate and 300 cm’ of water. After stirring, the
mixture is separated after settling, the agqueocus phase
reextracted with twice 100 cm® of ethyl acetate, the
combined organic phases are washed with twice 400 cm®

15 of water and then dried over magnesium sulfate and
concentrated to dryness under reduced pressure
(2.7 kPa). 16.3 g of methyl 4-[(RS)-phthalimido-(4-
chlorophenyl)methyl]benzoate are obtained in the form
of a pasty yellow solid.

20 Methyl 4-[(RS)-bromo-(4-chlorophenyl)methyl]-
benzocate may be prepared by carrying out the procedure
in the following manner: 10.18 g of N,N’-carbonyl-
diimidazole and 54.3 cm® of allyl bromide are added to
a solution of 17.4 g of methyl 4-[(RS)-(4-chloro-

25 phenyl) (hydroxy)methyl]lbenzoate in 200 cm® of
acetonitrile. After stirring for 30 minutes at 20°C,
the reaction mixture is heated under reflux for
2 hours, stirred for 20 hours at 20°C and concentrated

almost to dryness under reduced pressure (2.7 kPa). The



step. 8 Methyi 4-(4-chlorobenzoyl)benzoate mav be prepared by carryi ng out
the procedure in the followna manner: 27.4 cm of tri-n-butyl phosphine
are added, under argon, to a solution, cooled to -22'C of 19.3 9 5 of
terephthalic acid chloride nononethyl ester in 200 cm 3 of

tetrahydrofuran. After stirring for 20 m nutes at -220C, a solution of

4- (--hl orophenyl - magnesi um brom de (prepared from 19.15 g of 4-

br onochl or obenzeaee, 2t48eq 0p mBOEEShUBramndthAge} odsne 10 crystal in 100 cm
3 of diethyl ether under reflux) is poured in while maintaining this

t enper at ure. cAfomatogtaphedgohon 80lntauged ablu@R0CraitbOdcten 8iek 1 N
hydrochloric acid are added slowy, the mxtu.-e is allowed to return to
20' C and t hen- ?hel mddP umn sdismgrfat édemii t he 200t cAP 3cof , divetiyl aet her. The
white suspension obtained is filtered, the solid is washed w--h tw ce 50
cm 3 of watefrafd PReASWFEhofwPce Bercnflubinddvéthyl ether. After draining
and t hen _dryi ,16.2 g of nethyl 4-(4 20

chIoropeﬁéoyé?ggﬁggg%ﬁtgggggggﬁ ngfﬁégF%§@3855?%?“aﬁr%&ﬁ%%P%o|id mel ting
o, 0. EmpleduThe rixtesoloieng,Bydiont shes omee, oL, 1
Tl Che QY TR By B L azetleba bpubLapLhyb bepzy] | pyrgolidine and
di f 1 uor ophenybynpt hyl sukEpnylarbhyh-£9) bagghéfi Nyhechylibenzoate
are obtained in the form of an oil which will be used
10 as it is in the next step.

Methyl 4-[(RS)-(4-chlorophenyl) (hydroxy) -
methyl]benzoate may be prepared by carrying out the
procedure in the following manner: 1.21 g of sodium
borohydride are added slowly in small fractions (the

15 medium becomes slightly warm up to 50°C) to a
suspension of 2.75 g of methyl 4-(4-

> of methanol at 20°C.

chlorobenzoyl)benzoate in 200 cm
After stirring for 20 hours at 20°C, the reaction
mixture is concentrated to a reduced volume and then

20 supplemented with 150 cm’ of dichloromethane and, with
stirring, with 100 cm® of 0.5 N hydrochloric acid.
After decantation, the organic phase is dried over
magensium sulfate, concentrated to dryness under
reduced pressure (2.7 kPa). 2.5 g of methyl 4-[(RS)-(4-

25 chlorophenyl) (hydroxy)methyl]benzoate are obtained in
the form of a colorless o0il which crystallizes slowly

at 20°C and which will be used as it is in the next

step.



yl I met hyl ] benzyl pyrrolidine nmay be prepared by ca-rrying out the procedure
as described in Exanple 3, starting 87 wth 50 ng of

(+)-1-[4-(R*)-(4-chl orophenyl)-{3-[(3, 5-

di f 1 uor ophenyl ) net hyl sul f onyl net hyl ene] gzeti di n-1-yl }-

met hyl ) benzyl | pyrrolidine, B isomer form 1.5 cmof ethanol, 1.5 cnB of

di chl oronet hane and 18 ne of sodium 5 borohydride, with stirring for 8
hours at 50C and thenethgr 48 (hekhs cabb20@Goy3) beg zektkheani xteure of the 2 B
di astereoi soner forns 1-[4-[(R*)-(4-chl oropheny_)-{3-

[ (3, 5-di fl uopophemgld) et loplrsylihonyplutret-hyl piBRrkaneti dnnthe following

1-yl }met hyl ] benzyl ] pyrrolidine and 1-[4-[(R*)-(4 10

chl or ophenyl yap3ef(325-di fuopbphehyhy et Wybsaspohye-are added,

met hyl - (S)]azetidin-1-yl}nethyl]benzyl pyrrolidine are obtained in the form
of a white fBaAFFLATAGRspectr §MLUEI00  MapoLlesctsr —82i°R ppm) °.- 3A960/ 40

m Xt ure di ast er eoi rrs is.observed, * 1.79 (nt: 4H); from 15 2.45 to
2.60 (nt: 5Hf,% %?é‘fp%‘é%%gﬁéﬁ) acf g, é.ofédieom@@@egbw SSTAF: 18.40 (mt : 1H);
3.57 and 3.6 2S, 3 i tal):  3.65 oad t, J.=7,5 Hz : 1H); 4.26
and 4. 30 (220:(J 57 i%yt% %F%‘?Y‘g.réﬁuf??; §P£—e§ aher 28 fO4H) . 6.96 (mt -
2H); from7. _5-8H) . 2 - - - _
(+)-1-[4-(R*%?(%?E%F%%O%Eéngﬁ)?%3?[%§}§Flon of 4-chlorophenyl

di 1 uor ophenyk)rekhyhs u-benwkngbhrbanehazebhdhp-hs ¢ of 4- _

yl }met hyl ) benzyl ] pyrrolidine, B isoner form may be  prepared by carrying
out the procedumecasoirsbdaseniched .uun Gxamphagdesstiar thAgowet ho@: 58 g of
1-{(R*)-[4 25 (chl oromet hyl ) phenyl ]-(4-chl orophenyl ) et hyl }-3-[ (3, 5-

di f | uor dpghenykyémethyhsibDony’ ) oet hiyé ene] agehéedi mege B reflux) is

poured in while maintaining this temperature. After
stirring for 30 minutes at -22°C, 150 cm® of 1 N
hydrochloric acid are added slowly, the mixture is
allowed to return to 20°C and then the medium is

15 diluted with 200 cm® of diethyl ether. The white
suspension obtained is filtered, the solid is washed
with twice 50 cm’ of water and then with twice 50 cm® of
diethyl ether. After draining and then drying under
reduced pressure (2.7 kPa), 16.2 g of methyl 4-{4-

20 chlorobenzoyl)benzoate are obtained in the form of a
white solid melting at 170°C.

Example 4
The mixture of the 2 B diastereoisomer forms 1-
[4-[(R*)-(4-chlorophenyl)~-{3-[(3,5-difluorophenyl) -

25 methylsulfonylmethyl-(R)Jazetidin-1-yllmethyl]lbenzyl]-
pyrrolidine and 1-[4-[(R*)-(4-chlorophenyl}-{3-[(3,5-
difluorophenyl)methylsulfonylmethyl-(S)]lazetidin-1-
yl}imethyl]lbenzylpyrrolidine may be prepared by carrying

out the procedure as described in Example 3, starting



isomer form 5 ng of sodiumiodide, 15 cnB of dichloronethane and 0.190 g
of pyrrolidine. The crude product is chromatographed on a silica gel
colum 88 (particle size 0.06-0.200 nm dianeter 1.5 cm height 20 cn,
under an argon pressure of 0.1 bar, elugtng wth dichloronethane and then
wi th a dichl oronet hane and nethanol (95/5 by vol une) m xture and
collecting 5 25-cnB fractions. Fractions 20 to 40 are conbined and then
concentr at edwiondbgnegsotinder -Ledueed*presdsuhtorbdhénkPa) (30728, g-of
(+)-1-[4-(R~)-(4-chl orophenyl) - {3-

[ (3, 5-di fluodophenybpherhy) sathphyghiévhyleaehazenklibnetiain-1-yi}-

1- yl}nethyl)benzylg yrrolidine, Bisoner form is 10 obtained in the form
of a white f®appPYf genasé$ﬁMffoi2618€r+B lgoaeécf&rmz5@6demhl@ﬁonethane)
[-1H NWR spectrun1 (300 MHZ, CDC13, S in ppm : 78 (mt : 4H); 2.50 (nt
4H): 2.80 (s&th 311& 13159 €8’ szrﬁ*dg-%m%ﬁhanezr@nd A B \GE STHUN 4. 50 (s
: 1H); 6.84 (tt X , from7.20 to 7.40
(nt @ 8H. ?li%df ?a (&hFBrsﬁéFﬁwﬁaﬁyP]h%érah%r °C and’ then

phenyl ) met hylL 4g(§@§ 9'fL“?nghegxl%§n§%h¥h§gﬁigg¥5y OEaF?ﬁlﬁg out the

nethylene]aze |d|ne fofrm “may be pr

procedure as d§§gékgggsbﬂe§x?gphg §LE?Rl§§a tlgg M&&Pogﬂ ng the mxture

of the 2 B diastereoisoner forns 1 for o yI]

(4- Ch|Oropheﬂyh)BEGBthogobﬁg%yi$m5tﬂyiéﬁ9589?§ﬁ¥£%y¢ Jazetidin-
(et hyl sul fonyl ) net hyl )] azeti di n-3-0l and

(chl oromet hyl } phenythy(dbehkor Dphenyl ) aehbyhhd3:2 L (B) | 2B*) - (4-
(3, 5-di fluorophenyl) (et hyl sul fonyl) et hyl)]azeti di n- 3-

10 chlorophenyl)-{3-[(3,5~difluorophenyl)methylsulfonyl-
methyl-(S)]azetidin-1l-yl}lmethyl]lbenzylpyrrolidine are
obtained in the form of a white foam ['H NMR spectrum
(300 MHz, CDCls, & in ppm). A 60/40 mixture of
diastereoisomers is observed, * 1.79 (mt: 4H); from

15 2.45 to 2.60 (mt: 5H); 2.67 (s : 3H); from 3.10 to 3.30
(mt : 2H); 3.40 (mt : 1H); 3.57 and 3.60 (2s : 2H in
total); 3.65 (broad t, J = 7.5 Hz : 1H); 4.26 and 4.30
(2s ¢ 2H in total); 6.84 (tt, J = 9 and 2 Hz : 1H);:
6.96 (mt : 2H); from 7.25 to 7.40 (mt : 8H).

20 (+)-1-[4-(R*)-(4-Chlorophenyl)-{3-[(3,5-
difluorophenyl)methylsulfonylmethylenelazetidin-1-
yl}lmethyl)benzyl]lpyrrolidine, B isomer form, may be
prepared by carrying out the procedure as is described
in Example 3, starting with 0.50 g of 1-{(R*)-[4-

25 (chloromethyl)phenyl]~-(4-chlorophenyl)methyl}-3-[ (3,5~
difluorophenyl) (methylsulfonyl)methylene)azetidine, B
isomer form, 5 mg of sodium iodide, 15 cm® of

dichloromethane and 0.190 g of pyrrolidine. The crude

product is chromatographed on a silica gel column



ol, 8.2 g of 4-dinethylam nopyridine, 150 cnB of dichloronethane and 3.2
cnB of nethylsul fonyl chloride. The crude product is chromatographed on a
silica gel colum (particle size 0.04-0.06 mm dianmeter 3 cm 89 height 30
cn) under an argon pressure of 0.12-1 bgg, eluting wth dichloronethane
and collecting 100-cm3 fractions. Fractions 15 to 30 are conbi ned and
:~hen concentrated to dryness under reduced pressure 5 (2.7 kPal. 2.50 g
of 1-~(R~I-[(4akehic1er erethyl Jogheny'od mm, diameter 1.5 cm, height

(4-chl orophenyl ) net hyl )-3-[ (3, 5-di fl uorophenyl netl -iyl -

sui f onyl ) net hyl ere], azeiddrdiame a i dns @irerss sfiatemo fare 1 ebtrgi rREd dimqgt he for m of
a white foam The m xture of the 2 B d-iastereoisoner forns 1- 10

f (R*) - [ 4- ( chwarbnetimylplvermyhadrec kinor dptleenyitietthyilch3-oromethane
[(R-(3,5- d|f|uorophenyl)(nethylsulfonyl)nethyl)] azetidin-3-ol and

1- 1(R*) - [ 4- (@ﬁpoﬂ@ﬁéﬁ%yﬂ)gﬁ@ﬁﬁ|mg(yolume, mixture and collecting

chl orophenyl ) met hyl | -3-[(S)-(3,5- dlfluoro heny é

(nethylsu?foﬁVFfﬁbtﬁ?Pf é?@?ldFHaQ anﬁa§ beopﬁ péF@dCPWb B?dcéP?ylng out
the procedure. as descri startin th 11. of the M4
xture of thet§e§ 9??%5@ ?SOE§I3%¥Q%E 1UP€ﬁ*)* g%%ﬁ 6Bﬁ€ﬁfly[4-
(hydroxynet hyl,) ph | met hyl | - 3- ( - dif.',Lugr o- .
phenyl)(neth sﬁl g% I;ﬁ%?%@ ]éietldln oﬁ 3 g% Cf&orOPheq/l (3

f(R* 4-ch I |
3§[(g)f(3?5[ rgpggg%ﬁﬁgﬁy %%ﬁﬁéﬁgﬁﬁxgﬁhp%% &bﬁ Tyti)éazetl(?ltndf{nol 250 cm

3 of dich- Iorlaryqt}tﬁmﬁnq)e’ﬁijlqrpygrqﬁlc;lmeong l%mn@rﬂ dermlhe <crude product

is chromat ographed on a silica gel columm (particle S|ze 0.04-0.06 mMm
10 obtained in the form of a white foam. [a] °365nm = +26.8

+/- 0.8 (c = 0.5%; dichloromethane) [ﬂH NMR spectrum
(300 MHZ, CDCls, 6 in ppm) : 1.78 (mt : 4H); 2.50 (mt
4HY; 2.80 (s : 3H); 3.57 (s : 2H); 3.84 (mt : 2H); 4.34
(mt : 2H); 4.50 (s : 1lH); 6.84 (tt, J = 9 and 2.5 Hz

15 1E); 6.98 (mt : 2H); from 7.20 to 7.40 {(mt : 8H)].

1-{{(R*)~[4-{Chlorcmethyl)phenyl]~{(4~chloro-

phenyl)methyl}-3-[(3,5-difluorophenyl) (methylsulfonyl) -
methylene]azetidine, B isomer form, may be prepvared by
carrying out the procedure as described in Example 3,

20 starting with 7.3 g of the mixture of the 2 B
diastereoisomer forms 1-{(R*)-{4-(chloromethyl)phenyl]-
(4-chlorophenyl)methyl}-3-[(R)~-{3,5-difluorophenyl) -
(methylsulfonyl)methyl)]azetidin-3-0l and 1-{(R*)-[4-
(chloromethyl)phenyl]-(4-chlorophenyl)methyl}-3-[(S) -

25 (3,5-difluorophenyl) (methylsulfonyl)methyl)]lazetidin-3-
ol, 8.2 g of 4-dimethylaminopyridine, 150 cm® of

3 of methylsulfonyl chloride.

dichloromethane and 3.2 cm
The crude product is chromatographed on a silica gel

column (particle size 0.04-0.06 mm, diameter 3 cm,




25 dianeter 3 cm height 30 cn), under an argon pressure
eiuting with a cycl ohexane and ethyl acetate (70/30 by
collecting 50 CM3 fractions. Fractions 9 to 25 are conb
concentrated to dryness under reduced pgessure 90 (2.7 k
m xture of the 2 B diastereoisoner fornms 1-{(R*)-[4-(ch
(4-chl orophenyl )net hyl }-3-[(R)-(3, 5-di fl uor ophenyl) -
(et hyl sul f ohgliymet B¢l rraz ehiddirnad- alrgandptescRYE- 4 5.2
(chl oronet hyl ) phenyl ] - (4-chl orophenyl )nethy _}-3-[(S)-

(3, 5-di fl uor ephenyk) prshhylisbllborpiefrirenkyknHazetildicnidg
the formof a white foam The m xture of the 2 B diaster
{(

(3, 5-di fl uoropheny (nethylsulfonyl)nethyl)] azet

3-1(R

1- EER*) [ 4- (EHPS?S&H@H??)F@ Fﬁyﬁﬁéﬁyun er reduced pressure
t hyl thyl }- 3 fl

(et hy1 Sutforg) et Ay )]za% t. sark 3o Ry 86 brepsraathy

of 0.2 bar,
vol unme) m xture and
i ned and then
Pa). 7.3 g of the
| or onret hyl ) phenyl ] -

bar,

a0 0ace’obt ai ned in
eoi soner forns 1-

R*) - (4- chl5¢é§ﬁé@pﬁ)[£¢@ﬁyép@%yﬁétﬁ@lﬁ@héﬁylF@@bhyep apg then

idin-3-0l and

v BREPYiAg out the

procelure o doser 080 L0 3L 15 5, S aTLLBR WL, 1B 0 g ofho m xture

|as ereo OXYy-
phenyl ) [ 4- (methoxy, ga %em;y)lg%nxglzlﬂee %k} - 8- [(sg)negf?”f%rm,
di f I uorophenyl) (e hy sul fonyl) I Jazétidine and 3-

aCGtOXY'1'{(B%Xaﬁﬁe@hhﬂrQBBe@%Eh[éf(GERBXE@XY%@ﬁbony|) 2
phenyl | met hyl }-3-[(S)- (3, 5-di fl uorophenyl ) (et hyl -

or o-
are

0

sul fonyl ) net hyl ] azet Tdieneixth@ecn® @heanhpduoustktekbyeBemeandoi@@ gpB of a

20% sol uti on of diisobutylal um num hydride in tol uene.
is 10 { (R*)-[4-(chloromethyl)phenyl[4-chlorophenyl

[ (R)-(3,5-difluorophenyl) (methylsulfonyl)met
azetidin-3-0l and 1-{(R*)-[4-(chloromethyl)p
chlorophenyl)methyl}-3-[(S)-(3,5-difluorophe

(methylsulfonyl)methyl) )azetidin-3-cl may be

b=
(ol

by carrying out the procedure as described i
3, starting with 11.0 g of the mixture of th
diastereoisomer forms 1-{ (R*)-4-chlorophenyl
(hydroxymethyl)phenyljmethyl}-3-[(R})-(3,5-di
phenyl) (methylsulfonyl)methyl)]azetidin-3-ol

20 {(R*)=-(4~-chlorophenyl) [4- (hydroxymethyl)phen

The crude product
ymethyl}-3-

hyl)]-
henyl]-(4-
nyl)-
prepared
n Example
e 2 B

) [4-
fiuoro-
and 1-

yllmethyl}-

3-[(S)~(3,5-diflucrophenyl) (methylsulfonyl)methyl)]-

3

azetidin-3-o0l, 250 cm” of dichloromethane and 3.1 cm® of

thionyl chloride. The crude product is chromatographed

on a silica gel cclumn (particle size 0.04-0.

25 diameter 3 cm, height 30 cm), under an argon
of 0.2 bar, eluting with a cyclohexane and e

acetate (70/30 by volume) mixture and collec

06 mm,
pressure
thyl

ting 50-cm’

fractions. Fractions 9 to 25 are combined and then

concentrated to dryness under reduced pressure



chromat ographed on a silica gel columm (particle size 25 0.06-0.200 nmm
dianeter 3 cm height 30 cn), under an argon pressure of 0.1 bar, eluting
with a cycl ohexane and ethyl acetate (50/50 by volune) m xture and
collecting 50-cnB fractions. Fractions 456 to 30 are conbined and
concentrated to dryness under reduced 91 pressure (2.7 kPa). 11.0 g of the
m xture of t-he 2 B diastereoisoner forns 1- HR*)-(4-chloro~)henyl)][ 4-
(hydr oxymet hyb) phesyl . mét. Byl o3- faB~hikturebSodi khel aopo-

phenyl) (nmethyls,,iifonyl)nethyl]azetidin-3-0l and 1 5
1(,.~*)-[(4-dhhetephengbi4- ChydsotyieRhyF)Ypheénfilpromethyl ) phenyl] -
nethy'-1-3-[(8)-3,5-dif|uoro~)heny|)%nethy|su'--fcnyl)-

met hyl ] azet i d4-Aah3osPraceydbiached i fHB\fdﬁnﬁoﬂiéluwﬁppéeﬁaéhr The

m xture of the 2 B_di astereoi soner forns 3-

acet oxy- I-I(Pmefh€&58ﬁ¢8ﬁﬁﬁh@ﬁ§PyFAJFﬁéFlﬁéﬁyéaP%oﬁVP) 1-{{R*) - T4~

s T A %E%M pren -l

hl or opheny! ) [4: | .
(-1, 570 ) ubr oBaty T REC Ry POULt ORE Y RlRy P4z Liey r%e %ﬁﬁtleénaﬁépmed by

carrying outoghgrgrgg@ggggda§ d@ﬁgr ng Okngg%ggpg ? ?startlng with 11.2 ¢

of (3,5-difluoro- benzy-1) one etrahydrofuran, 34

CM3 of a 1-6 N sol utirga aﬁx@u@@txklkhelgnhlelag%@BQOlsé%e% 9o0hs 1-
1-f(R*)-(4-chi orophenyl);"4-(met hoxycar bonyl) -

phenylInethyklazepldkﬂhEo@B@heBy&$Qﬁerh&d&ﬁkyﬁ@dh§15pﬁ€8ymﬂm@@ﬁ&YH—
chl oride. The crude product is chronatographed on a silica gel colum
(particll® si2el (R)-(3,5-difluorophenyl) (methylsulfonyl)methyl)]-
azetidin-3-0l and 1-{{(R*)-[4-(chlorophenyl) {4~ (hydroxy-
methyl)phenyl]methyl}-3-[(R)~-3,5-difluorophenyl) -
(methylsulfonyl)methyl) Jazetidin-3-0l may be prepared
by carrying out the procedure as described in Example
15 3, starting with 18.0 g of the mixture of the 2 B
diastereoisomer forms 3-acetoxy-1-{(R*)-(4-chioro-
phenyl) [4- (methoxycarbonyl)phenyl]methyl}-3-{ (R)-(3,5-
difluorophenyl) (methylsulfonyl)methyllazetidine and 3-
acetoxy-1-{ (R*)-(4-chlorophenyl) [4- (methyloxycarbonyl) -
2C phenyl]lmethyl}-3-[(S)-(3,5-difluorophenyl) (methyl-
sulfonyl)methyl]lazetidine, 150 cm® of anhydrocus toluene
and 100 cm® of a 20% solution of diisobutylaluminumn
hydride in toluene. The crude product is
chromatographed on a silica gel column (particle size
25 0.06-0.200 mm, diameter 3 cm, height 30 cm), under an
argon pressure of 0.1 bar, eluting with a cyclchexane
and ethyl acetate (50/50 by volume) mixture and

collecting 50-cm’ fractions. Fractions 15 to 30 are

combined and concentrated to dryness under reduced



0.06-0.200 nm dianeter 4 cm height 40 cn), eiuting wth a cycl ohexane
and ethyl acetate (70/30 by volune) 25 m xture and collecting 100-cm 3
fractions. Fractions 10 to 30 are comnbined and then concentrated to
dryness under reduced pressure (2.7 kPa)l. 21 g of a still inpure
cream col ored foam are obtained, which foamis chromatographed on a silica
gel colum (particie size 92 0.06-0.200 mm dianeter 4 cm height 40 cm,
eluting wtbrdischr'eor@net hdae .aid .coll edt ithg HOGtame3 offr adie- Loms.
Fracr-ions 11 to 30 are conbined and then concentrated to dryness under
reduced pressiuretE2e?/iskPar. f2Cr® ¢-df(RS)tHd -whitacehehvilhe 12 B

di ast-ereoi soner forns 3-acetoxy- .

1-f(R*) - (4- cHFdﬁéGH@W@WTD4-Gﬁ@@héﬂ?@é@ﬁéﬁyPTﬂH@ny4' ~p-difluoro-

met hyl | - 3- [(P% (3,5- d|f|uorophenyl)(nethVIsulfonyl) nethyl]azetldlne and
3- acet oxy- ( ( Fn@&)_mﬁ| oY, ﬁwéﬁ?nyL mmethyl]azetidin-3-01 an

4- th | || [ 1.-
gl grﬁorg ycgy y ) yF Pfgﬁ’e¥ﬁ%tﬁf{ 3?@&Q§yﬁgggﬁé PESEATAEd in the form

f awite f | 4 b
phenyl | met hy as t‘ledl(?(ﬁ%;)So)(ﬁéeb B O ey ey e R ERard by carryi ng

out the prOC?n%%%lq%z%%%r ihed Jin o rbS BXanRled 3n $har g, Wf4 Lth 8 . 7
crr, 3 o-f oxalyl chloride, 350 CM3 of dichl oronethane, 14. cn13 of

dlnethyl sukfoxicdecag®. 0 g of 1 -~(R*)-(4- chlorophenyl)[4-

(et hoxycar bonyl ) phenyl ] net hy-' ~-)azeditin-3-ol, B 4 soner form and 43 cm

3 of triethylam ne. The erivdeirar educthd 2 20 ddlrseratedrsaphked fonma SiH i ca gel

colum (particle size 0.06-0.200 nm dianmeter 4 cm height 40 cm), elutina
10 acetoxy-1-{ (R*)~-(4-chlorophenyl) [4- (methoxycarbonyl) -

phenyl]methyl}-3-[(R)-(3,5-difluorophenyl) (methyl-
sulfonyl)methyl]azetidine and 3-acetoxy-1-{(R*)-(4-
chlorophenyl) [4- (methoxycarbonyl)phenyl]lmethyl}-3-[(S)-

(3,5-difluorophenyl)methylsulfonyl)methyllazetidine may

[
(@Al

be prepared by carrying out the procedure as described
in Example 3, starting with 11.2 g of (3,5-difluocro-
benzyl)methyl sulfone, 350 cm® of tetrahydrofuran,
34 cm® of a 1.6 N solution of n-butyllithium in hexane,
11.2 g of 1-{(R*)-(4-chlorophenyl) {4- (methoxycarbonyl) -
20 phenyl]methyllazetidin-3-one, B isomer form, and
5.5 cm® of acetyl chloride. The crude product is
chromatographed on a silica gel column (particle size
0.06-0.200 mm, diameter 4 cm, height 40 cm), eluting
with a cyclohexane and ethyl acetate (70/30 by volume)
25 mixture and collecting 100-cm® fractions. Fractions 10
to 30 are combined and then concentrated to dryness
under reduced pressure (2.7 kPa). 21 g of a still

impure cream-colored foam are obtained, which foam is

chromatographed on a silica gel column (particle size



wi t h di chl oronet hane and col l ecting 250-cm 3 fractions. Fractions 7 to 25
are conbi ned and then concentrated to dryness under reduced pressure (2.7
kPa). 15.5 g of 1 2 5 i(R*)-(4-chlorophenyl)[4-(methoxycarbonyl) phenyl| -
met hyl | azeti di n-3-one, B isonmer form apne obtained in the formof an
orange-colored oil. 1-!(Rw)-(4-Chlorophenyl)[4-(nmethoxycarbonyl) -

phenyl | net hyl i azeditin-3-o0l, B isoner form may be 93 prepared as descri bed
in Exanpl e 30.8bant.2og wit,hdi2dhebeg af coet hylight) 44- o ( RELvaringo- | - (4-

chl orophenyl ) net hyl ' : benzoate, 250 cml of ethanol, of sodi um hydrogen

car bonat e andi7n7dérh ofr ohegpiabeomphly doiliec29ng 600-cm® fractions.
1-{(R*)-(4-chl orophenyl)[ 4- %nethoxycarbonyl)phenyl]nethyl}azeditin-3-o|, B
i soner fornfraféiepfailredoi pdt REef someaned paldl ewedi conMerhylted
(-)-4-[(R*)-am no- (4-chl orophenyl )- nethyl ]benzoate may be prepared by
carrying out “PwgrYPESSUERESS| FEIMEEFY BESISELESt i(6nd &Fat he 2hhit & ©fystal s
(3.4 g) med "A crystals” of Exanple 3, from 68 cm_of ethanol containing
5% of ma?gr gﬁaeplﬁéPFﬁxprﬁée ér%EFéF§LSEF8Fﬁ8@e§réOFWFtéFé&?tﬂﬁérned and
then dried n Lhedyc r re.(2.,7 kPa). 2.2 of .met hyl .(-) 15
4-[1-(R*)-an?ng?%4)cﬂﬁoggéﬁé§§ﬁ%ﬁ§€ﬁ5ﬁ]6@%3%8F¥CBF%9F¥1€E%F¥§r Tare
obtained in £, 0rm0f it L i r i i,h,50 cnB of

et hyl acetatﬁe%%kg} So“d?@oh%égtggﬁg %fgwgﬁggﬁZégﬁgégﬁ%kgﬁgg lénB of _ N
sodi um hydr omb@ﬁyl%lz@rt@@i@@dfame@—5@@%@@«3@ @bkt er 42038t bbihag, . The organic

phase is washed with 50 cml o
[4- (methoxycarbonyl)phenyl]lmethyl}-3-[(S})-(3,5-

10 difluorophenyl) (methylsulfonyl)methyllazetidine are
obtained in the form of a white foam.
1-{(R*)-(4-Chlorophenyl) [4-methoxycarbonyl) -
phenyl]methyl}azetidin-3-one, B isomer form, may be
prepared by carrying out the procedure as described in
15 Example 3, starting with 8.7 cm’ of oxalyl chloride,
350 cm® of dichloromethane, 14.2 cm® of dimethyl
sulfoxide, 29.C g of 1-{(R*)-(4-chlorophenyl) [4-
(methoxycarbonyl)phenyl]methylltazeditin-3-0l, B isomer
form, and 43 cm’® of triethylamine. The crude product is
2C chromatographed on a silica gel column {particle size
0.0€6-0.200 mm, diameter 4 cm, height 40 cm), eluting
with dichloromethane and collecting 250-cm’® fractions.
Fractions 7 to 25 are combined and then concentrated to
dryness under reduced pressure (2.7 kPa). 15.5 g of 1-
25 { (R*})-(4-chlorophenyl) [4- {methoxycarbonyl)phenyl] -
methyl}lazetidin-3-one, B isomer form, are obtained in
the form of an orange-colored oil.
1-{ (R*)-({4-Chlorophenyl) [4- (methoxycarbonyl) -

phenyl]lmethyllazeditin-3-0l, B isomer form, may be



wat er and then dried over magnesium sul fate and concentrated to dryness
under reduced pressure (2.7 kPa). 1.9 g of nethyl (-)-4-[(R*)-am no-(4-

chl orophenyl ) met hyl ] benzoate are obtained in the form 25 of a white solid.
[a] 20C, 365 nm = -58.1 +/- 1 (c = 0.5% g3Exanple 5
1-[Bis(thien-2-yl)nmethyl]-3-[(RS)-(3,5

di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azeti di ne may be 94 prepared by
carryi ng out pirbe apracedute sas iBesiC iinb @ amp 1 cE%3Melce r3.i ngt ait-inng with 0.10 ¢
of 1-[bis(thien-2- yl)methyl]-3-[(3,5-difluorophenyl)nethyl sul fony_ -

met hyl ene] azebi.di ge o f2 menB yaf (ret-Hardl-,(R?)ea@hiob -3 -didechl or onet hane and 25
nmg of sodi um borohydride, with stirring for 3 hours at 20C. The crude
product is chiomarbgraphed toyyla bsinlziced egel? S6olcavino{ parbacbe, svze g
0.063-0.200 mm height 7 cm dianeter 1 cn) eluting, under an argon
pressure of OIf1SBErURi tl dicgisnorcamBrnane #0dard c6fi eefing 4-cnB fractions.
Fractions 2 to 5 are, conbined and concentrated to dryness under reduced

pressure 2. PPRPEPMOSY Yag o 2E- Poird( LhildR 2yl y redRyopnenyl) [4- _
>[5 (0 5 L onomena et SOl o TR e L ne are ovcat s
gD 20, Foug?, 695 Bura il %, S8 S gL 21 340, (o
%tgi.6-83 (tt, J = 9vandy12.5)Ha); (RAOMG:185-40 2100 (Bhen B 7.21 (mt
methyl]benzoate may be prepared by carrying out two
1C successive recrystallizations of the white crystals
(3.4 g) named “A crystals” of Example 3, from 68 cm’ of
ethanol containing 5% of water under reflux. The
crystals obtained are filtered, drained and then dried
under reduced pressure (2.7 kPa). 2.2 g of methyl {-)-
15 4-[1-(R*)-amino- (4-chlorophenyl)methyllbenzoate D-{-)-
tartrate are obtained in the form of white crystals
which are dissolved in 50 cm® of ethyl acetate. The
solution obtained is supplemented with 50 cm’® of - N
sodium hydroxide, stirred and then separated after
20 settling. The organic phase is washed with 50 cm® of
water and then dried over magnesium sulfate and
concentrated to dryness under reduced pressure
(2.7 kPa). 1.9 g of methyl (-)-4-[(R*)-amino- (4~
chlorophenyl)methyllbenzoate are obtained in the Zorm
25 of a white solid. [al20°C, 365 nm = -58.1° +/- 1
(c = 0.5%)
Example 5
1-[Bis(thien-2-yl)methyl]-3-[(RS)-(3,5-

difluorophenyl)methylsulfonylmethyl]lazetidine may be



20 1-[Bis(thien-2-yl)nmethyl]-3-(3,5-difluoro-

phenyl ) nmet hyl sul f onyl net hyl ene] azeti di ne may be prepared by carrying out
the operation according to the procedure described in Exanple 6, starting
with 2.2 g of 1-[bis(thien-2-yl)nethylp43-[(3,5-difluorophenyl) 25

met hyl sul fonyl net hyl - (RS)] azetidin-3-0l, 0.64 cnB8 of nethyl sul fonyl
chloride, 2.3 g of 4-dinethylamno- pyridine and 75 cnB of di chl oronet hane;
after purif ipeatiaare doy yc hizamatiogr aphty tard paioysidalde zat ider frigmg did sopr opyl
ether, 1.3 g of 1-[bis(thien-2-yl)nethyl] 9 5

3-[(3, 5-di f| beropieny,) metehydisy fwariyl Wetllylcerd] -1 -dietsi (dinienarce obt ai ned in
the formof white crystals nelting at 165C
1-[Bis(thienyéJVFFﬁﬁﬂHyﬁrJS3pé3ﬁ5f orophenyl)methylsulfonyi-

di fl uor ophenyl ) met hyl sul f onyl met hyl - (RS) ] azetidin-3-o0l may be prepared by
carryi ng out "€héYIFocddFts i itne 2 81 | B RELRARALY : 24cEn®Bf 1.6 N
n-butyllithiurr. -in hexane are ded, ynder,  argon over 10 mnutes, to a
sol ut i on,g colél*gal]TO& Oﬁ@g&an&f af.dS%g 3¢ (O% SO EEFEMYE thERzy MYt hy
sulfone in 2 .of tetrahydrofuran., .After stirring for 45 m nutes at
-70C, a sol utgitg‘ﬁ”%c%%g f%§ % )c%lfouf-s[ l?i%s(zto iéenﬁ"i‘?yf)rr‘%&eh FPAZES di*n- 3-one in 20
cnB of tetra r.of.ur i3 poured i er 1 S., fter stirring for 3
hour s at -70%%%0 g%ro%gg i%(fﬁ1 lil) (r%])?{ll}?\é:al g%gl Egaghl%tdprale%t“gf%etglrzgom
tenperature ande3st-hen oos relpplear@nt ed w,t b L@ees8 af -a)saturated aqueous
ammoni um chl ori de solution. The m xture is separated after settling, the
organi ¢ phasendgrdanedrover pressure of 0.1 bar with dichloromethane

10 and collecting 4-cm’ fractions. Fractions 2 tc 5 are
combined and concentrated to dryness under reduced
pressure (2.7 kPa). 83 mg of l-[bis(thien-2-yl)methyl]-
3-[(RS)-(3,5-difluorophenyl)methylsulfonylmethyl] -~

azetidine are obtained in the form of a white solid [!H

15 NMR spectrum {400 MHz, CDCls, 6 in ppm) : from 2.60 to
2.70 {(mt : 1H); 2.66 (s : 3H); 3.31 (mt : 2H); 3.40
(mt : 1H); 3.73 (broad t, J = 7.5 Hz : 1H); 4.Z27 (4,
J =11 Hz : 1F); 4.92 (s : 1H); 6.83 (tt, J = 9 and

N
(@)

> Hz); from 6.85 to 7.C0 (mt : 6H); 7.21 (mt : 2E)].

20 1-[Bis(thien-2~yl)methyl]-3-{(3,5-diflucro-
phenyl)methylsulfonylmethylenelazetidine may be
prepared by carrying out the operation according to the
procedure described in Example 6, starting with 2.2 g
of 1-[bis(thien-2-yl)methyl]-3-[(3,5-difluorophenyl)-

25 methylsulfonylmethyl-(RS)]azetidin-3-o0l, 0.64 cm® of
methylsulfony: chloride, 2.3 g of 4-dimethylaminc-
pyridine and 75 cm® of dichloromethane; after
purification by chromatography and crystallization from

diisopropyl ether, 2.3 g of 1-[bis(thien-2-yl)methyl]-



magnesi um sul fate, filtered and then concentrated to 20 dryness under
reduced pressure (2.7 kPa). The residue 1is taken up in 20 cnB8 of a m xture
of cycl ohexane and ethyl acetate (6C/ 40 by vol une) the suspension obtai ned
is filtered, the solid is drained and thhen air-dried. 2.2 g of
1-[bis(thien-2-yl)methyl]-3-[(3,5-difluoro 25

phenyl ) net hyl sul f onyl net hyl - (RS)] azetidin-3-o0l are obtained in the form of
whi te crystals [nmel,tsi-Hag fatuo rbgden yiI-) mBith(il ke forMimereifnazet i di n- 3- one
may be prepared by carrying out the procedure as described in 96 Exanple 1
(method 2) starttiing nwi tahr o4 ofp tefi ned hbins (thh érrn2-off Jaretthy ldrazetaldi n- 3- ol ,
2.6 cnB of dimethyl sulfoxide, 7.7 cnB of triethylamnne, 7.7 cmof oxalyl
chl ori de and™meQ® icygB adf 1di50iﬂ -oromet hane. The residue 5 obtained is purified
by chronmat ography on a S4] ‘ca gel  colum (partlcle size 0.04-0.06 mm

di ameter 3 crn hei ght™ ! Sc(rﬁl"wnt‘l? vas IT@ltﬁ)é’rlrt 3 Iyl cThexarl e and et hyl

acetate (;/1 by .vol u ure Th |ons obt al .are evaporated to
rynoss undef HadGarETeas i g (U‘SL et g o180 A 2R

1-[ bi s(thien- 2yy|b) met hyl Cf i di n-rr .one are bet alr%%% n the f%rm of
cream col ored® crystpal rYg g ?’OL@@I P dure = e

1-[Bi s((thi endyl); efsﬁ?@r% 3ezret '4d' '3309' ﬂ”%beS bBE?E?E?%E% Eﬁl”y' ng out

t he procedure as i'bed starting w
1- [ bi s(thi enh%»élq)err%tﬁylalaawdwem%e% carzigoolf SRDRYTRAYR, 2 6a9 of  sodium

bi car bonate and 50 cnB of et hanol
solution, cooled to —60°C, of l 3 g of (3,5-difluoro-
10 benzyl)methyl sulfone in 20 cm’ of tetrahydrofuran.
After stirring for 45 minutes at -70°C, a solution of
1.5 g of 1-[bis{thien-2~-yl)methyl]azetidin-3-one in
20 cm® of tetrahydrofuran is poured in over 10 minutes.
After stirring for 3 hours at -70°C, the reaction
15 mixture 1s allowed to return to room temperature and
then 1is supplemented with 10 cm® of a saturated agueous
ammonium chloride solution. The mixture is separated
after settliling, the organic phase 1s dried over
magnesium sulfate, filtered and then concentrated to
20 dryness under reduced pressure (2.7 kPa). The residue
is taken up in 20 cm’ of a mixture of cyclohexane and
ethyl acetate (6C/40 by volume) the suspension obtained
is filtered, the solid is drained and then air-dried.
2.2 g of 1-[bis(thien-2-yl)methyl]-3-[(3,5-difluocro-
25 phenyl)methylsulfonylmethyl-(RS)]lazetidin-3-cl are
obtained in the form of white crystals melting at
145°C.
1-[Bis(thien-2-yl)methyl]azetidin-3-one may be

prepared by carrying out the procedure as described in



[ bi s(thien-2-yl)nmethy-azetidin-3-ol are obtained in the form of beige
crystals nelting at 115C. 20 1-[Bis(thien-2-yl)nethyl]am ne may be prepared
in the followi ng manner: a solution of 5 cnB of 2- thiopheninecarbonitrile
in 50 cnB of diethyl ether is poured, droopwi se, into a solution, cooled
under argon to 10C, of thien-2-ylmgnesium brom de (prepared from 25 1.29
g of magnesium and 3.22 cnB of 2-bronothiophene in 75 cnB of diethyl
et her). AfterExafipixihginfierhdd hburstandiB) wittutesy dhel+ gacsd j ondmedi umis
cooled to 5C and then twice 20 cnB of nethanol are poured in dropw se, the
suspensi on i &Y tres ey Bk ethed sot 3ol s D7 weshed wiitie tietlhanol . The
filtrate obtained (lacuna)_a brown solution. 2.45 g of sodi um borohydride
are added toSHHiHutioh ¢ Sévérdletporleréns, Undecrarcom=ahel i xture
is stirred at_roomtenperature for 166 'oQurs and 5 is then diluted with
et hyl acetat&Qﬂﬁf%ﬁ%&ﬁygguggﬁgﬁeﬁ?e@%ﬁ%%ﬁ%ﬁ?ép?”?heT@ﬁgéﬁﬁédﬁﬁase is
extracted ed with water,_dried over nesi um sul fate and evaporated
to drynesg \llj\ﬁozlekradlr educed puprrlefslseuér }3( f%rcf{g‘fg:)go%rta%?’co% Priowr Gt 1985
obt ai ned 10 whi | s et o9l . ilica gel colu particle size
0.2-0.063 rrm%dliqgnr;{et( r 8&(?%60%%1?28 ?g'zd?):ﬁc%oséar%n’el uted Wt [3]6{: ycl ohexane
and ethyl ‘acefalg. (20/d0 and i her, 85/ by FUWRL I HULE RAGH ons 21
er

to 30 are conbi ned and evaporated to dryness u reduced pressure (2.7
kPa). 11 g ofaceddiies(thien2-valumetdddard ne afe obiaingd idydhe Jormof a
are evaporated to dryness under reduced pressure
19 (2.7 kPa). 3.2 g of 1-[bis(thien-2-yl)methyllazecidin-
3-one are obtained in the form of cream-colored
crystals melting at 70°C.
1-[Bis(thien-2-yl)methyllazetidin-3-0l may be
prepared by carrying out the procedure as described in
15 Example 3, starting with 6 g of 1-[bis(thien-2-
yl)methyl]amine, 2.5 cm® of epibromohydrin, 2.6 g of

sodium bicarbonate and 50 cm’®

of ethanol. 4 g of -
[bis(thien-2-yl)methyliazetidin-3-0l are obtained in
the form of beige crystals melting at 115°C.

20 1-[Bis(thien-2-yl)methyl]amine may be prepared
in the following manner: a solution of 5 cm® of 2-
thiopheninecarbonitrile in 50 cm’ of diethyl ether is
poured, dropwise, into a solution, cooled under argon
to 10°C, of thien-2-ylmagnesium bromide (prepared from

25 1.29 g of magnesium and 3.22 cm’® of 2-bromothiophene in
75 cm?® of diethyl ether). After refluxing for 1 hour
and 30 minutes, the reaction medium is cooled to 3°C

and then twice 20 cm’ of methanol are poured in

dropwise, the suspension is filtered and the solid is



crystallized solid. Exanple 6

1-[Bis(p-tolyl)nethyl]-3-[(RS)nethyl sul fonyl - 20 phenyl net hyl ] azeti di ne may
be prepared by carrying out the procedure as described in Exanple 3,
starting with 0.10 g of 1-[bis(p-tolyl}nethyl]-3-(nethylsulfonyl-

phenyl nmet hyl ene) azetidine, 2 cnB of nethanol, 2 cnB of dichloronethane and
25 mg of sodi um borohydride. The 25 crude product is chromatographed on a
silica gel ceksmed (pant relt@asicze Ghe63-40.:260 cmabtheinght [71aemnadi ameter 1
cn), eluting under an argon pressure of 0.1 bar with dichloronethane and
col l ecti ng 4benBnf sadtuitaes.. 2FA&cti orfs sbdiiamlGoapé yeaibiened candded
concentrated to 98 dryness under reduced pressure (2.7 k2a). 35 ncf of 1-

[ bi s(p-tolyl feethiayl podutipnSymetsigylesalf onyitplany| ungetrhylrkazet iTdiene are
obtained in the formof a white solid :"H NWR spectrum (300 MHz, CDC- 13, 6
in pom) : 2 M2FTHIEgISHSLIFISE @& FAPM Segmerptyrey fgrip o] APErs 258 (s
3H); 3.19 (nt 2H); 3.4 nt, 1H): 3.69 (broad =z, J =7.5 Hz : 1H); 4.22 (s
. 1H): 4.28 68,5%69 fii@geﬁz“TtTHfF%V}oﬁrgFﬁget8“?.ﬁ%oﬁﬁ?s : 13H)].

1--'Bi s(p-tolLy=-)nethyl]- 3- | sul -fanyl - pl --enyl - 10
nethylene)az§¥P8r%§eﬁéﬁhb§‘%E§%§¥g 'b?E%a¥F EH&COB atsﬁelsprocedure in the
foll ow ng ma . 25 of ..t hyl.sul f | 4C Lide .S . ed to a

sol ution of:@Qg;28qgaéfw%gF%FS%ﬁgﬁogér%#ét%3¥F93gkgétﬁgﬁgérggﬁyl-

phenyl met hyl s(;R$h}azahidicR=3o@laticl 23 EM3nEk sanhwdroys gLecdi chl or omet hane
followed in small fractions by 0.465 g

pressure (2.5 kPa) at 55°C. A brown o0il is obtained

10 which i1s chromatographed on a silica gel column
(particle size C0.2-0.063 mm, diameter 8 cm, height
23 cm) and eluted with a cyclohexane and ethyl acetate
(90/10 and then 85/15 by volume) mixture. Fracticns 21
to 30 are combined and evaporated to dryness under

15 reduced pressure (2.7 kPa). 11 g of L-[bis(thien-2-
yl)imethyl]amine are obtained in the form of a
crystallized solid.
Example 6

1-[Bis(p-tolyl)methyl]-3-[{(RS)methylsuifonyl-

20 phenylmethyl]azetidine may be prepared by carrying out
the procedure as described in Example 3, starting with
0.10 g of 1-[bis(p-tolyl)methyl]-3-{(methylsulfonyl-
phenylmethylene)azetidine, 2 cm® of methanol, 2 cm’® of

dichloromethane and 25 mg of sodium borohydride. The

N
(@4

crude product is chromatographed on a silica gel column

(particle size 0.063-0.200 mm, height 7 cm, diameter

1 cm), eluting under an argon pressure of 0.1 bar with
3

dichloromethane and collecting 4-cm” fractions.

Fractions 5 to 10 are combined and concentrated to



of 4-di met hyl am nopyridine. After stirring for 20 hours at 20'C, the
reaction mxture is washed with --wice 80 cnB of water, with 80 CM3 of
brine, dried over nagnesium sul fate and then concentrated to dryness 20
under reduced pressure (2.7 kPa). The regi due -4s chromatographed on a
silica gel colum (partic--e size 0.040-0.063 mm height 17 cm dianeter
3.2 cm), eluting wunder an argon pressure of 0.5 bar with a m xture of

cycl ohexane angnetshylunaeet ate@iu(BQ 20y urel ure) amrd )25 3cokhdeetd ng 4 O_CMVB
fractions. Fractions 5 to 8 are conbined and concentrated to dryness under
reduced predsursepl-2ol yRaje.thitig +3edi ((kse mes hatlistrled nwiltoh e rdili-sopr opy|
ether, the solid is filtered, drained and then dried under reduced
pressure (2. hekPay)]la@e2sdgnef e3¢ obtained in the form of a white
1-[bis(p-tolyl)nmethyl]-3-(nmeth Isulfong henyl - rf%/Iene)azetldlne is
obt ai ned i n tkeiforniiofMB WRFEETUBOIPRAV[ 'sp@e%?u i BVSO- 6,2 “BXB00K, 6
in ppm (250 MHz) : 2.23 (6H, s, 2Ph- CH3) (3H s SCH;) 5 3.76 (2H,
s, NCH2) ° 4’520 CHy £-2NcHp) ¢, W 552(fﬁ § I NCH) 3 7216 (47 & 5F=7Hz, 4

CH arom), 7.32 , = , 7 43 H, phen

1-[ Bi s(p-tol W)met HW] 33 1f9(r+é”thy| f'o§y|4) (Biteriy| l%é’h?l PR3 )%é)?]&u di n- 3- ol
may be prepared jpy -1Q carr.yi o] t the pr.o ure i t e foll g manner:
0.6 g of 3- [6ﬁethyl;ulfonyl)éﬂﬁen$lfﬁeﬁs ? % g%et?ﬂlﬁOS gﬁﬁ%

hydrochl ori dg,i s added Q@ S@sutdoR Ofs  (Gh29 9 18

br ono( bi s- p- tonI)nethane in 20 cm of acetonltrlle ‘foll owed by 0.3 g of
pot assi um carbonate. 1-/Bis (p-tolyl)methyl]-3- (methylsulfonylphenyl-

10 methylene)azetidine may be prepared by carrying out the
procedure in the following manner: 0.125 cm’ of
methylsulfonyl chloride is added to a solution of
C.48 g of 1-[bis(p-tolyl)methyl]-3-[methylsulfonyl-
phenylmethyl- (RS)]Jazetidin-3-0l in 25 cm’ of anhydrous

15 dichloromethane followed in small fractions by 0.465 g
of 4-dimethylaminopyridine. After stirring for 20 hours
at 20°C, the reaction mixture is washed with twice
80 cm® of water, with 80 cm® of brine, dried over
magnesium sulfate and then concentrated tc dryness

20 under reduced pressure (2.7 kPa). The residue :s
chromatographed on a silica gel column (particle size
0.040-0.063 mm, height 17 cm, diameter 3.2 cm), eluting
under an argon pressure of 0.5 bar with a mixture of
cyclohexane and ethyl acetate (80/20 by volume}; and

25 collecting 40-cm’ fractions. Fractions 5 to 8 are
combined and concentrated to dryness under reduced
pressure (2.7 kPa). The residue is stirred with
diisopropyl ether, the solid is filtered, drained and

then dried under reduced pressure (2.7 kPa). 0.25 g of



15 After heating for 1 hour and 15 mnutes at the reflux tenperature, the
reaction mxture is cooled to 20C and filtered. The filtrate is
concentrated to dryness under reduced pressure (2.7 kPa) and the residue

i s chromat ographed on a silica gel colugp (particle size 20 0.04-0.06 mm
dianeter 4 cm height 16 cm, eluting with a mxture of cycl ohexane and
ethyl acetate (70/30 by volune) and collecting 50-cnB fractions. Fractions
8 to 13 arelegbcenprabvedltmedhyndss-undehyreducedy phessure (2.7 kPa).
0.48 g of 1-[bis(p-tolyl)merhyl]-3 25

[ (et hyl sul f sayhy(phenplzerethiyle- (RSppazétniedi 1n3tble ifsrmobtfaianet iite t he form
of a white solid. Brono(bis-p-tolyl)nethane nay be prepared according to

t he proceduréOéé§crNMBdS@ﬁCBA@HNANNDMﬁQ 46,3 TAH0CKenOSéE. PPR135, (1933).

100 3- [(thhylsulfon | ,,pheny nmet hyl - %RS lazeditin-_ 3-ol mgdrqchloride
may be preparéé bV &ar ryPngoutttrhé  procédat e #n°thé3fol fowbAg: manner

12. 6 CMB ) N rochl o id_solution in dlpxane are addea to
a 5 sol ut on 0?02 % g ofl&égl nefh%bsé$§0n§I)N Tﬁhe EERREIEY

met hyl - (RS) 1 vi gyl gxygarb nyLL tidin.3-0l _in m3 of di oxane.
After stlrrlﬁé4§ér 26%hou%é g—- gé% gthnlxtur ggnéenfrﬁfed to

dryness at 5@.Gy under; redyced pressyrg (% QKF &l The residue is taken 10

up in 25 cm 3 of ethanol heat ed ‘under hour and then all owed

to return to 200C and- th@Q@eqolgheme%ﬁbuq—Bs h@%%@1WM&Eogl@thyl ether and
then drained and dried under uced pressure (2.7 . 9go

phenylmethyl-(RS)Jazetidin-3-0l may be preparec by
10 carrying out the procedure in the following mannexr:
0.6 g of 3-[(methylsulfonyl) (phenyl)methyl=-(RS)]-
azetidin-3-cl hydrochloride is added toc a sclution of
0.59 g of bromo({bis-p-tolyl)methane in 20 cm’ of
acetonitrile followed by 0.3 g of potassium carbonate.
15 After heating for 1 hour and 15 minutes at the reflux
temperature, the reaction mixture is cooled to 20°C and
filtered. The filtrate is concentrated to dryness under
reduced pressure (2.7 kPa) and the residue is
chromatographed on a silica gel column (particle size
20 0.04-0.06 mm, diameter 4 cm, height 16 cm), eluting
with a mixture of cyclohexane and ethyl acetate (70/30
by volume) and collecting 50-cm® fractions. Fractions 8
to 13 are concentrated to dryness under reduced
pressure (2.7 kPa). 0.48 g of 1-[bis(p-tolyl)methyl]l-3-
25 [ (methylsulfonyl) (phenyl)methyl-(RS)]Jazetidin-3-0l is
obtained in the form of a white solid.
Bromo (bis-p-tolyl)methane may be prepared
according to the procedure described by BACHMANN W.E.,

J.Am.Chem.Soc., 2135, (1933).



3-r (et hyl sul fonyl ) phenyl net hyl - (RS) ] azeditin-3-0l 15 hydrochloride are
obtained in the formof white «crystals.

3-[ (Met hyl sul fonyl) (phenyl ) et hyl -(RS)]-1- (vinyioxycarbonyl)azeti din-3-ol
may be prepared by carrying out the priggedure in the foll ow ng manner: a
20 solution of 0. 9 9 CM3 of vinyl chloroformate in 4 cm-, of anhydrous
di chl oronet hane is poured dropwise into a mxture, cooled to +50C, of 3.92
g of 1-benzhydryl - 3- 3p(nEthyksshiabyl ) ( phenylpeenkhyl-«RBS) hazatidinA- 3-0l in
500 CVMB of anhydrous dichl oromethane. After stirring 25 for 48 hours at
20' C, the redetilonynirrtbierise pemncent pacedrtd dyynessyundepuredueed
pressure (2.7 k2a). The residue is chromatographed on a silica gel colum
(particle sipsogednre. 06 e dcarerencsmenpay thékght chb. &fca)é.2INting with
a mxture of 101 c¥clohexane and ethyl acetate (70/30 by volune, and
col | ecting 5DYERPSNEPALE] BRST PPACERBRs 11791 6%36car&e eBAEEntPated to
dryness der reduced pressure ) Pa). 0.9 of

31 Crret gl SUPPORYEFEpRong ebnye. o5 (recny1Sude8hyl) (oheny1) -
(RS)]-1-(vinyl arbanyl yazetidin-3-q0l .is obtained.in, the.formof a white
Soi 14, 1. BenSRyAYS T aSTY mberor bin RO oBH IR 2o et hyr oy 4"

(RS)] azeti di p»3z0L be: re C = o] - she cedure as
descri bed in@%XgnﬁPZ&%f(ﬁ%?%%@éi)gfg%rs?%%%nggm#%ﬂ %@ %%§%go$“

di i sopropyl appre, 20a. Rikkhre3iQf c@ncin®ritsaal uti gnyaksa- Qut yhltt hi umin

hexane, 2.2 iitres

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

10 up in 25 cm® of ethanol, heated under refiux for 1 hour
and then allowed to return to 20°C and filtered. The
solid is rinsed with diethyl ether and then drained and
dried under reduced pressure (2.7 kPa). 1.8% g of
3-I (methylsulfonyl)phenylmethyl-(RS)Jazeditin-3-0l

15 hydrochloride are obtained in the form of white
crystals.

3-[ (Methylsulfonyl) (phenyl)methyl- (RS} ]-1-
(vinyloxycarbonyl)azetidin-3-0l may be prepared by
carrying out the procedure in the following manner: a

20 solution of 0.99 cm® of vinyl chloroformate in 4 cm® of
anhydrous dichloromethane is poured dropwise into a
mixture, cooled to +5°C, of 3.92 g of l-benzhydryl-3-
[ (methylsulfonyl) (phenyl)methyl-(RS)]Jazetidin-3-0l in
500 cm’ of anhydrous dichloromethane. After stirring

25 for 48 hours at 20°C, the reaction mixture is
concentrated to dryness under reduced pressure
(2.7 kPa}. The residue 1s chromatographed on a silica

gel column (particle size 0.04-0.06 mm, diameter

5.6 cm, height 15.5 cm), eluting with a mixture of



of tetrahydrofuran, 50 g of benzylnethyl su'L'Lone and 69.6 g of

1- benzhydryl azetidin-3-one. 94.3 g o-f 1-

benzhydryl - 3-[ (et hyl sul fonyl ) (phenyl ) net hyl 15 (RS)]azetidin-3-0l are
obtained in the formof white crystalsijgoExanple 7

1-[Bi s(3-fluorophenyl)methyll-3-(RS)-[(3, 5-

di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azeti di ne may be 20 prepared by
carrying out dyha qrecaturanas descrddeathden (Y@L Jolsiadnt isxawi th 0.10 ¢
of 1-[bis(3- fluorophenyl)nethyl] 3-[(3, 5- d|fluorophenyl)nethyl

sul f onyl net hydedriejczetd ditesm’2 fomcd iohsnefhanolion2 ém 3coBédiackl or onet hane
and 20 ng of sodi um borohydride, with 25 stirring for 48 hours at 200C.
The crude prsuistentsradied crmtgmsifedinsie a iduasd gelesgoluam (particle size
0. 063-0. 200 nn1 hekght 7. cm dlaneter 1 cn, elut-4ng under an argon
pressure of 1 TodtPani + H ot <hiGr otrel HRE Y ladl L1 e ctaley - 6t B ¥lact i ons.
Fractions_3 to are. 02 combi ne concen rated to dr ness under reduced
pressure (2. 7”%%&) é’ %ﬁX¥F1€% éﬁfQ%ﬁﬁ dbtatned in

met hyl ]-3- (R ( dljluoro en I) thylsulfonyl nethyl]azetldlne are
obtained in ?hélﬁg%ﬁQ6? ﬁ%ﬂ* R§Eé¥y%qgls [ 1H NVR spectrum (300 MHz, CDC13,

6 2.57 (t " X f 30 (m
: I2nH) ;pppromS 30(to 3. Bgrié“ﬁ;ry ﬁ)%"ge lbsgu*fd%)l F;hoé})’; %\gg“fH) 4. (27
(d, J = 11.5 M)y shdgiaih 28-S maylh')e ﬁféﬂﬂ*fég%}l Qa3 ddMoye L], 10
1-[ Bi s(3- quorophenyI)nethyI] 3-1(3

procedure as described in Example 1 (method 1},

10 starting with 47 cm® of diisopropylamine, 205.6 cm’® of a
1.6 M solution of n-butyllithium in hexane, 2.2 litres
of tetrahydrofuran, 50 g of benzylmethyl sulfone anc

69.6 g of l-benzhydrylazetidin-3-cne. 94.3 g of 1-

benzhydryl-3-[ (methylsulfonyl) (phenyl)methyl-

15 (RS)Jazetidin-3-0ol are obtained in the form of white
crystals.
Example 7
1-[Bis(3-fluorophenyl)methyl]-3-(RS)-[(3,5-

difluorophenyl)methylsulfcenylmethyl]azetidine may be

20 prepared by carrying out the procedure as described in
Example 3, starting with 0.10 g of 1-[bis(3-
fluorophenyl)methyl]-3-{(3,5-difluorophenyl)methyl-
sulfonylmethylenelazetidine, 2 cm® of methanol, 2 cm’® of
dichloromethane and 20 mg of sodium borohydride, with

25 stirring for 48 hours at 20°C. The crude product is
chromatographed on a silica gel column (particle size
0.063-0.200 mm, height 7 cm, diameter 1 cm), eluting

under an argon pressure of 0.1 bar with dichloromethane

and collecting 4-cm® fractions. Fractions 3 to 7 are



di f I uorophenyl ) net hyl sul f onyl met hyl ene] azeti di ne may be prepared by
carrying out the procedure as described in Exanple 6, starting with 1.15 g
of 1-[bis(3-fluoro phenyl)nmethyl]-3-[(3,5-difluorophenyl) (nethylsul fonyl)-
15 met hyl - (RS) ] azeti din-3-ol, 30 cnB8 of, 4di chl oromet hane, 0.264 cn8 of

met hyl sul fonyl chloride and 0.98 g of i di met hyl am nopyri di ne. After
chromat ography on a silica gel colum (particle size 0.06-0.200 nm

di ameter 2. 8:.&fbinbei gh 3§n5g)1tré”€'93rt3nd9 HQEspﬁﬁééW?eQ cdgbar with a 20
m xture of ethyl acetate and cycl ohexane ( vol une) as el uent and

collecting 69r&eaBuf&actiongpaf, 565 0mg0bsr 1- blS(3 fluorophenyl) -
1-[bis(3-f|uorophenyl)nethyl]-3-[(3,%-

di f | uor ophenyé )i yret hyt srbf onyd) beihyl eveppreniy t) nethglsebtahped in the form
of a white solid nelting at 178C. 25 1-[Bi s(3-fluorophenyl)nmethyl]-3-[(3,5-
di f | uor opheny¢ vl hyésiudf oaysyaethysi (RS) lazehédford- o 6f whnyebe prepar ed
according to the follomﬁng procedure: 3.65 cnB of a 1.6 Msolution of n-
butyl |it i une ¥ ys bhekang' FarNMP et rovier (3100 idHaut e3P3Int, 06108 mpm) xt ur e,

cooled to -60C, of diisopropylamne and 10 cnB of tetrahydrofuran t he
mxture is sti?felitfof =10- §1%ate51%t,-%0@5aﬁa t haih) cobred 3ol570C. A

solution of 1.2 g of (3,5- dlfluorobenz%?)neth - sulfcne 5 in 30 cnB of
tetrahydrofu?a}lO ém?henQ%Hdeﬁr@Ve? 20 Bondtel. (MEterlBrir3i®g for 30

m nut es at - S su ver 30 minutes wth a
sol ution % ?s?Bh?luo g%y ?néghyg]az%%rﬁ|%23 oh) 7 in 10
crg of tetraﬁygéotgrganfqtgrogtérﬁéngof9!35 (mt : 11H)].

10 1-[Bis(3-fluorophenyl)methyl]-3-[ (3, 5-

difluorophenyl)methylsulfonylmethylene]azetidine may be
prepared by carrying out the procedure as described in
Example 6, starting with 1.15 g of 1-[bis(3-fluoro-
phenyl)methyl]-3-[(3,5-difluorophenyl) (methylsulfonyl) -
15 methyl-(RS) Jazetidin-3-01, 30 cm® of dichloromethane,
0.264 cm’ of methylsulfonyl chloride and 0.98 g of 4-
dimethylaminopyridine. After chromatography on a silica
gel column (particle size 0.06-0.200 mm, diameter 2.8 cm,
height 25 cm), under an argon pressure of 1 bar with a
20 mixture of ethyl acetate and cyclohexane (15/85 by
volume) as eluent and collecting 60-cm® fractions, 0.55 g
of 1-[bis(3-fluorophenyl)methyl]-3-[(3,5-
difluorophenyl) (methylsulfonyl)methylene]azetidine is
obtained in the form of a white solid melting at 178°C.
25 1-{Bis (3-fluorophenyl)methyl]-3-[(3,5-
difluorophenyl) (methylsulfonyl)methyl-(RS)]lazetidin-3-
ol may be prepared according to the following
procedure: 3.65 cm® of a 1.6 M solution of n-

butyllithium in hexane are poured over 10 minutes into



10 2 hours at -70C, the reaction mxture is brought to roomtenperature
and then supplenented with 20 cmi of a saturated agueous amoni um chl ori de
solution and 100 cnB of dichloronethane. The mixture is separated after
settling, the organic phase is washed wigh water 15 and then dried over
magnesi um sul fate, filtered and concentrated to dryness under reduced
pressure (2.7 kPa). The residue is chromatographed on a silica gel colum
(particle sizerlx@6+@.,2000mad dicarsoec,3.cZ eimi sheirghty 13116R) anel Uti ng under
an argon pressure_ 20 of 1 bar with a m xture of ethyl acetate and

cycl ohexane (2080 by vetumbydanf@ucehl echengisOucaBisfsattienasfoFracti ons 9
to 20 are conbined and concentrated to dryness under reduced pressure (2.7
kPa). 1.95 glé&f minuies( 3tf 136 Gplaady [thyest Ippcflegt t25-70°C. A

[ (3,5-difluorophenyl) (nethylsulfonyl)nmethyl-(RS)]- azetidin-3-ol are

obt ai ned in R &6F & -whict &Tsdisi-d ~ Ielliiok gL 2y 20 oerdecomydgioricon) .

1- [ Bi s(3-fl uorophenyl) net hyl]azeti din-3-one be prepared by carrying
out the péocé&uf@ dgch¥B£aE16ﬁ°FHrE§aﬁﬁlgﬁ%“(ﬁ%?ﬁ%doiﬁrstarting with
0.7 cm 3 of alyl_.chloride, 16.cm.3 of. dichloronmethane, 1.12 cm3 o f

di met hyl sul ‘o5 e,nufegs'ofAf%-e[rbisg(l:f—rfllnl?orf&r)ﬁ niiﬁlfg%ﬁét -aﬁyl_l’gzé‘t’i &ins- 3- ol
and 3.7 cm 3 riethyl.am D of . . .
1-[b~-s(3-f|?E%Fgffhg%yﬁ%?%@%ﬂ?ﬁf%?e%ﬁ fn?g-gﬁgutgﬁewéﬁpaﬁngglﬁﬁlfﬁe form

of an oi | whisghicryst ald 1263 1 a3 200G obnleBiyS § Fefhyan aphenyl et hyll azeti d4
Ln-3-ol may
in 10 cm® of tetrahydrofuran. After stirring for
10 2 hours at -70°C, the reaction mixture is brought to
room temperature and then supplemented with 20 cm® of a
saturated agqueous ammonium chloride solution and

100 cm’ of dichloromethane. The mixture is separated

after settling, the organic phase is washed with water

=
1

and then dried over magnesium sulfate, filtered and
concentrated to dryness under reduced pressure
(2.7 kPa). The residue is chromatographed on a silica
gel column (particle size 0.06-0.200 mm, diameter
3.2 cm, height 30 cm), eluting under an argon pressure
20 of 1 bar with a mixture of ethyl acetate and
cyclohexane (20/80 by volume) and collecting 60-cm’
fractions. Fractions 9 to 20 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa). 1.85 g of 1-[bis(3~-fluorophenyl)methyl]-3-
25 [ (3,5-difluorophenyl) (methylsulfonyl)methyl-(RS)]-
azetidin-3-0l are obtained in the form of a white solid
melting at 170°C (decomposition).
1-{Bis(3-fluorophenyl)methyl]azetidin~-3-one may

be prepared by carrying out the procedure as described



be prepared by carrying out the procedure as described 10 by KATRI TSKY
AR in J. Heterocyci. Chem 31, 271 (1994) starting with 4.9 g of

[ bi s(3-fl uorophenyl)- nethyl]amne and 1.78 cm 3 of epichiorohydrin.

[ Bi s(3-fl uorophenyl)nethyl]am ne nay beigpsepared in the foll ow ng nmanner: a
solution of 5.17 Q 15 of 3,3'-difluorobenzophenone oxinme in 30 cm 3 of
tetrahydrofuran i s poured, under an argon atnosphere over 30 mnutes, into
a suspensi on iof Ekadplg af (riddHdasm?2)alsmdmuimdiywdrdrde i 86 em 3xaflyl
tetrahydrofuran. After stirring for 5 hours under refiux, 1.3 cm 3 of
water, 20 1.3HOMEigfe,4 1N sodi omh HydhérirdeetBabeecml318f cmatef and then 50
cm 3 of ethyl acetate are added successively. After drying over nagnesium
sul fate and comeditvrlaylfpxids drd/riesxf umder! s euider prdssurle (2.7 kPa), 4.9
g of [bis(3-fluorophenyl)nethyllanmne are gbtained in the 25 formof a
yel | ow oi | . N6 faaforishelizopherfdite bxi @ ey hélfreyarBdn according to
the follown rocedur e: soJution of 1.6 .g of hydroxyl.am ne hydrochl oride
in 8 cm 3¥Mof qwg#erg ‘?é%p_oﬁjrle%g%ré)‘d‘bﬁrsoeoqerﬂy&%é“esW}{}tqia&n thJnlél.%—dyrbef 105

3. 3" -di fl uorohenzgphenaone .in .10 c of et hanol d the .2 -6 of_ sodium
hydr oxi de pelalre soobgtcraelnaedjgel itnjhesrrfgB i C%freéacr% ir})olnls.%qr}]f‘nceh rcer}a?’cst]ﬁaolnlglrﬁex ure,

heat ed under artefﬂdbﬁ. for 10 mnutes, is cooled to 20C and then acidified 5
with 7.5 cnB of 4 hydrochl oric acid. The oily precipitate obtained, once

it Eas been triturated |ghecones;& JhHdrs, S th yWhiLed 181 $-851edy 4 Washed
W t
be prepared by carrying out the procedure as described

10 by KATRITSKY A.R. in J. Heterocycl. Chem, 31, 271
(1994) starting with 4.9 g of [bis(3-fluorophenyl)-
methyl]amine and 1.78 cm® of eplichlorohydrin.

[Bis (3-fluorophenyl)methyl]amine may be
prepared in the following manner: a solution of 5.17 g

15 of 3,3"-difluorobenzophenone oxime in 30 cm® of
tetrahydrofuran is poured, under an argon atmosphere
over 30 minutes, into a suspension of 1.27 g of lithium
aluminum hydride in 80 cm® of tetrahydrofuran. After
stirring for 5 hours under reflux, 1.3 c® of water,

20 1.3 cm® of 4 N sodium hydroxide, 2.6 cm® of water and
then 50 cm’® of ethyl acetate are added successively.
After drying over magnesium sulfate and concentrating
to dryness under reduced pressure (2.7 kPa), 4.9 g of
[bis{3-fluorophenyl)methyl]lamine are obtained in the

25 form of a yellow oil.

3,3’ -Difluorobenzophenone oxime may be prepared
according to the following procedure: a solution of

3

1.6 g of hydroxylamine hydrochloride in 8 cm” of water

is poured dropwise into a solution of 5.0 g of



water and then dried at 35C under reduced pressure (2.7 kPa). 5.17 g of
3,3 -di fl uorobenzophenone oxine 10 are obtained in the formof a white
solid. Exanple 8 1-[Bis(4-chlorophenyl)nmethyl]-3-(RS)-{][3-

azetidin-1-yl - phenyl ] net hyl sul fonyl net hydg azeti dine may be prepared by
carrying out the procedure as described 15 in Exanple 3, starting with 0.10
g of 1-[bis(4-chloro-

phenyl ) met hyl3].33{digd etdrdicent-ophapleny lmatcthyinsubtoayhano: and then

met hyl ene] azetidine, 2 cnB8 of nethanol, 2 cnB of dichloronethane and 30 ng
of sodi um borloRydr icde,sodstunr hiyey dxarde2 peidipts atre2@Cdethe rersudd Ipr oduct i s
20 chromat ographed on a silica gel colum (particle size 0.063-0.200 nm
hei ght 7 cm fdiagikdtcss -1 The realaitiiong migidere  ame@rtgoh yndessured lofx 0. 1 bar
wi t h dichloronethane and collecting 4-cn8 fractions. Fractions 5 to 10 are

conbi ned andfééhc@nﬁﬂéﬁéﬁsvo1&r§ﬁé§§ﬁh 0’ S @eed DB rpresside 9. 7 kPa) .
20 ny of [b|s 4-chl or gph

met hyl | - %[ g éW}dP% % &Ihﬁﬂéﬁ§FfﬁﬁfﬁyF§bﬁfoﬁpﬁ ofkt'hyl }azeti di ne
are obtalned |n t.he .fqorm of an off mhlt lL.ac er H NVR spe trun1 300
MHz, CDC13, 6% Clplt% P55 E;Cf ; o“iué sﬁpr&F ( 10

2.60 . 3H), 3 l =

1H) (e (angagm%% Samwh%t?ﬂﬁfﬁfa)zm(? ?) 15%5%%1 S%%%l—i)m% 26 (s :
1H); from 6. 35tk &R0 tHdn d2dd & G& Qb&&@@rdme&uteé & sud) 5 from
7.10 to 7.40 (m : 9H)]. 1-[B|s(4-ch|orophenyl)nethyl]-3-[(azet|d|n-:

(2.7 kPa). 5.17 g of 3,3'"-difluorobenzophenone oxime

10 are obtained in the form of a white solid.
Example 8

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

azetidin-1l-yl-phenyl]lmethylsulfonylmethyl}lazetidine may
be prepared by carrying out the procedure as described

15 in Example 3, starting with 0.10 g of 1-[bis{4-chloro-
phenyl)methyl]-3-[(azetidin-1l-yl-phenyl)methylsulfonyl-
methylene]azetidine, 2 cm® of methanol, 2 cm® of
dichloromethane and 30 mg of sodium borohydride,
stirring for 24 hours at 20°C. The crude product is

20 chromatographed on a silica gel column (particle size
.063-0.200 mm, height 7 cm, diameter 1 cm), eluting
under an argon pressure of 0.1 bar with dichloromethane
and collecting 4~-cm® fractions. Fractions 5 to 10 are
combined and concentrated to dryness under reduced

25 pressure (2.7 kPa). 20 mg of 1-[bis{4-chlorophenyl)-
methyl]-3-(RS)-{[3-azetidin-1-yl-phenyl]methylsulfonyl-
methyl}lazetidine are obtained in the form of an off-

white lacquer {'H NMR spectrum (300 MHz, CDCls, & in

ppm) : 2.39 (mt : 2H); from 2.50 to 2.65 (mt : 1H);



yl - phenyl ) net hyl sul f onyl net hyl ene] azeti di ne may be prepared by carrying
out the procedure by carrying out the procedure as described in Exanple 6,
starting with 10 0.83 g of 1-[bis(4-chlorophenyl)nethyl]-3-[(azetidin-I-

yl - phenyl ) net hyl sul f onyl net hyl - (RS) ] azetdgali n-3-0l, 20 cnB of

di chl oronet hane, 0.18 cnB of nethylsulfonyl chloride and 0.75 g of

4-di met hyl am nopyridine. 0.40 g of 1-[b

ss(4-chl or opBeryl )(met:hyH) 3-3[.@az gtitdi:n2B)yl 3187 (mt : 1H); 3.€6

phenyl ) met hyl sul f onyl met hyl ene] azetidine is obtained in the formof a
white foam 1bfrBies( 4-chl ar dphienyl et hyl.[893- P@@@@tﬁdiﬂ =1-7.5 Hz

yl - phenyl)nethylsulfonylnethyl QR ]azetldln 3- may be prepared by
carryi ng out 4thé prelfedgre Jas désérd bedH) 204|86E%§npléH5 @t ingowi t h
1.55 g of 1-(3- nethyl sul f n | met hyl phenyl )azetidine, 5.2 cnB of a 1.6 M
sol ution of Ob@t?lllfﬁlUﬁ]l 'hékéﬁe(b§@ off T dtrafidrofididn and 2.11 g

of 1-[bis(4- chlor phenyl t ]az in-3-one. 0.83 g of 1-[bis(4-chloro
25 phenyl§nef 9 q?(éf%tlg% q%‘ %ﬁgﬂyl)nethylsulfonyl

met hyl - (RS)]azetldln I i t _af caql ored
solid nelting at 172& %153 Vet l?f% fo &|ﬁ§ﬁh§ﬁgk§nyﬁ%§zgﬁu ﬁne nay be
prepared by %qg@%@%glg%ktkﬂqs@hq%%Qq&@tm Yilehe | %Q%t iQlil@WMAgG RNNer :

sol ution of 3 nethylsulfanylnethy phenyl)azetldlne in 10 cm 3
of ethanol !psre@(i(i%dima:arﬂrﬁlwgeou(%o@h%d 1@ dare0thy1Q a6 fouwar-er, 5

cm 3 of acetic acid, 1.5 cm. of 36 N sulfuric 5 acid and .1 g of oxone.
After stirringef @ro2@dww sis described in Example 6, starting with

10 0.83 g of 1-[bis(4-chlorophenyl)methyl]-3-[(azetidin-1-
yl-phenyl)methylsulfonylmethyl-(RS)Jazetidin-3-0l,

20 cm® of dichloromethane, 0.18 cm’ of methylsulfonyl
chloride and 0.75 g of 4-dimethylamincpyridine. 0.40 g
of 1-[{bis(4-chlorophenyl)methyl]-3-[(azetidin-1-yl-

15 phenyl)methylsulfonylmethylene]azetidine is obtained in
the form of a white foam.

1-[Bis(4-chlorophenyl)methyl]-3-[ (azetidin-1-
yl-phenyl)methylsulfonylmethyl-(RS)]Jazetidin-3-cl may
be prepared by carrying out the procedure as described

20 in Example 5, starting with 1.55 g of 1-(3-methyl-
sulfonylmethylphenyl)azetidine, 5.2 cm® of a 1.6 M
solution of n-butyllithium in hexane, 30 cm® of
tetrahydrofuran and 2.11 g of 1-[bis(4-chlorophenyl)-
methyl]lazetidin-3-one. 0.83 g of 1-[bis(4-chloro-

25 phenyl)methyl]-3-[(azetidin-1-yl-phenyl)methylsulfonyl-
methyl-(RS)]azetidin-3-0l is obtained in the form of an
ochre-colored solid melting at 172°C.

- (3-Methylsulfonylmethylphenyl)azetidine may

be prepared by carrying out the procedure in the



.at 200C, the reaction mxture is supplemented with 100 cm 3 of water, 100
cm 3 of ethyl acetate and is then neutralized by stirring with sodi um
hydrogen carbonate. The m xture obtained is separated after settling, the
10 organi c phase is dried over nmagensiunpsul fate and then 15 be prepared by
carrying out a procedure in the follow ng manner: 2.57 g of potassium
tert-butoxi(:~e, 0.64 g of 1,1'-bis(diphenyl phosphino)ferrocenyl -

pal | adi um chlferlilde,inb 4@&rgpeaf: B Eblhitsi(oh phteriyls fg Idferied 3and concentr at ed
to dryness under reduced pressure (2.~ k2a). 1.55 g of

1- ( 3- net hyl smeft(bmllwhf@tmnwlt@'}wg@ze{h dizeg iarieeobtailfedni’nothe form of a
l'ight brown gum 1-[3-(Methylsulfonylnethyl)phenyllazetidine my 20
phosphi no) f efidc@rd, 16 BPAF Dt cpPer Gugd dERiER.t® B azdt ildi maar e
added, under argon, to a sqglution of 4.6 g of

1-i odo- 3- ( metHy "&diSFanyl mst h?/f)%‘é?ﬁje?\ea?hdg B0° OB & 3¢ Patydrioriiran.

Af t h f. h fl t t h t t
" oolon b8l At arnd sty %%ae%?%%r%ﬁ% A A s hi g
the latter w tth JOSQ: crph:*é ()Lfef%t t%n gnci‘?#t%tf Eugg%npr{er}]ecd fil. trate and

r

washings is acidifiéd wth S ¢ Sei"d Hhd t hen

separated afjiey $6tbki mgteIheléqueamsophét@ ﬁy@ enent ed, Wb, 108 60
cnB of ethyl acetate and is then alkalinize sodi um hydr ogen
carbonat e aneeihe dNdddd &y StSepamdf ed th sodlum hydrogen carbonate.

The mixture obtained is separated after settling, the

10 organic phase is dried over magensium sulfate and then
filtered and concentrated to dryness under reduced
pressure (2.7 kPa). 1.55 g of 1-(3-methylsulfonyl-
methylphenyl)azetidine are obtained in the form of a
light brown gum.

15 1-[3-(Methylsulfonylmethyl)phenyllazetidine may
be prepared by carrying out a procedure in the
following manner: 2.57 g of potassium tert-butoxicde,
C.64 g of 1,1’-bis(diphenylphosphino) ferrocenyl-
palladium chloride, 1.49 g of 1,1’-bis(diphenyl-

20 phosphino) ferrocene, 0.12 g of copper iodide and 2.0 g
of azetidine are added, under argon, to a solution of
4.6 g of 1-iodo-3-(methylsulfanylmethyl)benzene in
60 cm® of tetrahydrofuran. After heating for 3 hours at
the reflux temperature, the reaction mixture is cooled

25 to room temperature and filtered on celite and then
washing the latter with 150 cm’® of ethyl acetate. The
combined filtrate and washings is acidified with
120 cm® of 1 N hydrochloric acid and then separated

after settling. The aqueous phase is supplemented with



after settling. The organic phase is dried over magnesiumsulfate,

filtered and concentrated to dryness 5 under reduced pressure (2.7 kPa).
The residue is is chromatographed on a silica gel colum (particle size
0.06-0.200 nm dianeter 3.5 cm height B cnm), eluting under an argon
pressure of 0.5 bar with a m xture of ethyl acetate and cycl ohexane (20/80
by volune) and 10 collecting 100-cnB fractions. Fractions 1 to 3 are

conbi ned and éfonwenbratetdyfloadeynessauddés teducedkapiessanewi2r7 kPa). 1.9
g of 1-[3-(nmethylsul fonyl- nethyl)phenyl]azetidine are obtained in the form

of an oil. FedLul hBid(adigrherprqsinesishians) ftére oderhyigralilsadieparactddri de may
be prepared by carrying out the procedure according to Hayashi T. et al.,
inJ. Am Ch@ﬁﬁego@ptéiygg.lggmifggwypc phase is dried over

1- 1 odo- 3- (et hyl sul f anyl hyl)benzene may be 20 prepared by carrying out
t he procedur &4 EH&™ &Wq%\tﬁ ﬁ%gT’fr‘Feﬁe.d 6§ IPdiahihethfaiicsisate are

added to solution of 2 of 3-iodohe |, brom de i.n 80 cnB of

N, N- di et %yl 61rdlr%arm (?e.ucﬁfcfé%essﬁurrﬁ n(% 'f’op@/fd "hols & BEC T HE reacti on

mxture is ﬂ%@%ﬁﬂJ Mgpgﬁggﬁ- I 20 Qf ethyl acetate

and is stirred an _ éﬁ%ﬁ)éﬁparate aI%%rﬂéit éi%ﬁqTﬁgﬁggggﬁidjpeﬁse IS

washed with foourstg MR 200 B rRftaters G %i%;‘éﬁcr 5 esiym -LHgf at e,
under

filtered and then concentrated to dryness at 5 reduced preessure
(2.7 kPa). 22:g1ek0%rofa dydroga-e3<urt md suld any retdyl.) kanzene gy obt ai ned

ethyl acetate and cyclohexane (20/80 by volume) and

10 collecting 100-cm® fractions. Fractions 1 to 3 are
combined and concentrated to dryness under reduced
pressure (2.7 kPa). 1.9 g of 1-[3-(methylsulfonyl-
methyl)phenyl]azetidine are obtained in the form of an
oil.

1t 1,1’ -Bis(diphenylphosphino) ferrocenylpailadium
chloride may be prepared by carrying out the procedure
according to Hayashi T. et al., in J. Am. Chem. Soc,
106, 158 (1984).

1-Todo-3- (methylsulfanylmethyl)benzene may be

20 prepared by carrying out the procedure in the following
manner: 6.4 g of sodium methylthioclate are added to a
solution of 25 g of 3-iodobenzyl bromide in 80 cm® of
N,N-dimethylformamide. After stirring for 20 hours at
20°C, the reaction mixture is supplemented with 250 cm’

25 of water, 200 cm® of ethyl acetate and is stirred and
then separated after settling. The organic phase is
washed with four times 200 cm’® of water, dried over
magnesium sulfate, filtered and then concentrated to

dryness at 50°C under reduced pressure (2.7 kPa). 22 g

=



inthe formof a gum Exanple 9 The m xture of the 2 A form

di astereoi soners 1- 5 (R*)-{4-[(4-chl orophenyl)-{3-[(3,5-difluorophenyl) -
met hyl sul fonyl met hyl - (R)]-3-i m dazol yl -azetidin-|I-

yl } met hyl ] benzyl } - 1Hi m dazol e and 1- (RQs{4(4

chl orophenyl ) -{3-[ (3, 5-di fl uor ophenyl ) net hyl sul f onyl -

nmet hyl -(S))}-3-imdazol yl -azetidi n-1-yl }net hyl ] benzyl]- 10 1H i m dazol e may
be prepared by qafiord-Oule i spriGeedune thy 1t) e nfzelincowi-rg omnanersd 13. 6 ng
of im dazole are added to a solution of 50 ng of 1-{(R*)-[4-

(chl or onet hylinphéwry lflortd-cchlaorgophenyl ) net hyl } - 3-[ (3, 5-

di f1 uor ophenyl ) net hyl sul f onyl net hyl ene] azetidine, A 15 isoner form in 1
cnB of dichl &xemelieafe. After stirring for 20 hours at 20C, the reaction
mxture is directly chromatographed on a silica gel colum: (particle
size 0.063-0.200 nm Thei @H{Xtﬁr@mOfdlté’@etzerA £ A1SSHETRY LWHeT san -ar gon

pressure of 0.1 ﬁd ké& m xture qf dichl oromet hane and net hanol
(98/ 2 by vol‘l}fm%) {ailn (flo‘lol LG eAVIng Frddti ond BredarsRevd lto 9 are

conbi ned and_c n ed to der . red d _pr re.(2.7 kPa 20
ny o:‘ t he mﬂurhé/elof te qﬂ‘ n‘?@. ast eresi szo#é'ﬁ AHE I .

1- (R* 4- _

{3([(?3 { df]glyugg!op ?{% yhyI sdil ony et eyIan(jFi)]] 4l

|mdazol | - azetii thyl [Denzyl sy 33409 ulfonvl-

1-(R¥) - {Z [(E%cr#g}g%r%yr%ﬁ?g ][33 [(3f}5l Q;dluorogﬁ%ntﬁq@ Hronyl

met hyl sul f oneteityiy () )33l iMadaa6iHazetidin-1-yl}methyllbenzyl] -
azetidin-1-yl}nethyl ] benzyl ]-1H i m dazol e are obt ai ned 110

10 lH-imidazole may be prepared by carrying out the
procedure in the following manner: 13.6 mg of imidazole
are added to a sclution of 50 mg of 1-{(R*)-[4-
(chloromethyl)phenyl]—(4—chlorophenyi)methyl}—3—[(3,5—
diflucrophenyl)methylsulfonylmethylene]azetidine, A

15 isomer form, in 1 cm® of dichloromethane. After
stirring for 20 hours at 20°C, the reaction mixture is
directly chromatographed on a silica gel column:
(particle size 0.063-0.200 mm, height 7 cm, diameter
1l cm), eluting under an argon pressure of 0.1 bar with

20 a mixture of dichloromethane and methanol (98/2 by
volume) and collecting 4-cm® fractions. Fractions 4 to
9 are combined and concentrated to dryness under
reduced pressure (2.7 kPa). 20 mg of the mixture of the
2 A form diasterecisomers 1-(R*)~{4-[(4-chlorophenyl)-

25 {3-[(3,5-difluocrophenyl)methylsulfonylmethyl-(R)]-3-
imidazolyl-azetidin=-l-yl}methyl]lbenzyl}-1H-imidazole
and 1-(R*)-{4-{(4-chlorophenyl)-{3-[3-[(3,5-
difluorophenyl)methylsulfonylmethyl-(S})]}-3-imidazolyl-

azetidin-1-yl}methyllbenzyl]-1H-imidazole are obtained



in the formof a white |acquer [1H NVR spectrum (300 Mz, CDC13, 6 in ppm
: a mxture of diastoerc- isoners is observed, * 2.64 (s : 3H); 3.42 (d, J
=8 H : 1H); 3.50 (d, J 8 Hz : 1H); 3.75 (nt : 1H); 4.31 5 (broad d, J =
8 Hz 1H); 4.40 (s 1H); 4.54 and 4.55 (2sp2H in total); 4.72 (s : 1H); 6.84
(mt : 2H); 6.81, (s 1H); 6.95 (m 1H); 7.11 (s 1H); from7.20 to 7.40 (nt
12)]. Exanple 10 10 (1-Benzhydryl azeti di n-3-yl) phenyl net hanone

0- met hyl oxi me,n ahd xtdine of 4 it d serefseZ @RINER BB cckempr epared by
carrying out the procedure in the follow ng manner: 0.286 g of

O et hyl hydr oxdfiCaiHre &f1:0. 82ig ppmsodaumiaterat efadéaaddedoto a
suspension of 13- 0.80 g of 1-benzhydryl-3-benzoy' Lazetidine in 30 cm of
et hanol . Aft dsotany 14 9P gwred4 *ho°ur634 a(tS refdlix 3-etbelrcht Ut & & Hiz
reaction mxture is allowed to cool at roomterrperature and filtered.

The filtrate - HdancemY% at®d 4 & df yites's laﬁ iSG -Cunder r ddiiced! prlessure 20
(2.7 kPa) esjdue is taken up in 1100 cm 3 of = dichl oronet hane and the
Ps s‘?ﬂﬁﬂ

sol ution t ed WI8[ H{Z 20 %'3 of* YatSer and 71 4’1\15@&%% oSrEi c acid,
stirring untji/J_ an |d| 1, opt ned. T or has rated
after settli n(g2, Cfl’l%g over esﬁflju sUSI flat’e’ /75 62?1831 t 'R |e‘)1H[ er e%” and

concentrated e dr)messq u:-j'sde(r ﬁ re Li_‘:)ed 7prelss¢gre (%_I A kaIg:)nb reS| due is
co | e

chr omat ographed on i'ca ge um ‘(particle SI 'z nm
height 36 cm7 40 (mt 12)].

Example 10

10 (1-Benzhydrylazetidin-3-yl)phenylmethanone
O-methyloxime, a mixture of the 2 isomers Z and E, may
be prepared by carrying out the procedure in the
following manner: 0.286 g of O-methylhydroxylamine and

0.32 g of sodium acetate are added to a suspension of

=
w

0.80 g of l-benzhydryl-3-benzoylazetidine in 30 cm® of
ethanol. After stirring for 24 hours at reflux
temperature, the reaction mixture is allowed to cool at
room temperature and filtered. The filtrate is
concentrated to dryness at 50°C under reduced pressure
20 (2.7 kPa). The residue is taken up in 100 cm’® of
dichloromethane and the solution is supplemented with
20 cm’® of water and 1 N hydrochloric acid, stirring
until an acidic pH is obtained. The organic phase is
separated after settling, dried over magnesium sulfate
25 and then filtered and concentrated to dryness under
reduced pressure (2.7 kPa).
The residue is chromatographed on a silica gel
column (particle size 0.063-0.200 mm, height 36 cm,

diameter 3.8 cm), eluting under an argon pressure of



dianeter 3.8 cn), eluting under an argon pressure of 111 0.5 bar with a

m xture of cycl ohexane and ethyl acetate (95/5, 92/8 and then 80/20 by
vol une) and collecting 30-cnB fractions. Fractions 8 to 14 are conbi ned
and concentrated to dryness under reduced pressure 5 (2.7 kPa). 0.20 g of
(1- benzhydryl azeti di n-3-yl ) phenyl - met hanone O-net hyl oxi ne, a m xture of
the 2 isoners Z and E, is obtained in the formof a white solid ['"H NWR

spectrum (25Q .MHoa { G2 SO0 it itk d MY Lok B3 ndriedHirie pfedsxrers is
observed, * 2.68-3.02 and from10 3.25 to 3.90 (nts : 5Hin total); 3.76
and 3.80 (2s (BH5,i P2A/dt alnd thetb s ®.188 {dAsime )1Hnd dddtlalgtifg om 7. 10
to 7.50 (m : 15H)I. 1-Benzhydryl -3-benzoyl azeti di ne nmay be prepared by
carryi ng out ¥herpr 6cedtiiensn FhectébhewdSngomdhners cpBboindcaBdof a 1 M
sol ution of phenyl magnesi um brom de in tetrahydrofuran are poured dropw se,
under argon, GANEEN Ut Ol L WEE e G 0V E e BICEH] 05 §F BFCq 1-

benzhydry| azet i di n- 3-yl )Cg%r boxyl i c-jN— net hogy- N- nmet hyl ami de acid in 350 cnB
of tetrahydrofurafF&md ¢ ferP &t ne HSa el % a9 td\%dl't%"ﬁlétﬁﬂeﬁlﬁtjo" room

tenperature. After stirting.for 20 hours .at 20C reaction mxture is
suppl ement ed & K405 ccgnénegcfhyglm%lﬁem & &4 5 eniouémhcg}‘ﬁ G i "§5iut% on and

Lhen Wh 250618, ofs S aeetal cndiden ol [ igcd e gt ugeyz8 1S
ethyl acetateggqnd the (eamided (oK))050205¢ @hasespRf & Naghedswi th twice

mixture of isomers is observed, * 2.68-3.02 and from

10 3.25 to 3.90 (mts : 5H in total); 3.76 and 3.80 (2s :3H
in total); 4.26 and 4.38 (2s : 1H in total); from 7.10
to 7.50 (mt : 15H)].

1-Benzhydryl-3-benzoylazetidine may be prepared

by carrying out the procedure in the following manner:

15 112 cm® of a 1 M solution of phenylmagnesium bromide in
tetrahydrofuran are poured dropwise, under argon, into
a solution, cooled to 0°C, of 11.5 g of (1-
benzhydrylazetidin-3-yl)carboxylic-N-methoxy-N-
methylamide acid in 350 cm® of tetrahydrofuran, and

20 then the mixture is allowed to return to room
temperature. After stirring for 20 hours at 20°C, the
reaction mixture is supplemented with 400 cm® of a
saturated ammonium chloride solution and then with
250 cm® of ethyl acetate. After stirring, the mixture

25 is separated after settling, the aqueous phase
reextracted with 250 cm’® of ethyl acetate and the
combined two organic phases are washed with twice
250 cm® of water, dried over magnesium sulfate,

filtered and concentrated to dryness at 50°C under



250 cnB of water, dried over magnesiumsulfate, filtered and concentrated
to dryness at 50C under 112 reduced pressure (2.7 kPa). The residue is
stirred with 50 cm 3 of diisopropyl ether, the suspension is filtered, the
solid is drained and then dried under 71edluced pressure (2.7 kPa).

1- benzhydryl -3 5 benzoyl azeti dine are obtained in the formof a cream
colored solid. (1-Benzhydryl azetidin-3-yl)carboxylic-N

met hoxy- N- netryuandde rmemys e proeparked )hy Toar mesigiueuti s tshe preatedurte i n t he
foll owi ng manner: 13.35 g of (I 10 benzhydryl azetidi n-3-yl)carboxylic acid
and 1.0 a of Sthydroxybdnzetpirapglechypdrat €har euaddediowi th stirring, to a
suspensi on of 4.0 g of N, O-dinethyl hydroxyl am ne hydrochloride in 250 cm 3
of di chl or onétildieeeds. Fhgy S(ﬁlldl-l(ss-%iariﬂ%lad?ﬁ FerosA s etiAcar bodi i mi de
15 hydrochloride and 8.8 cm 3 of N, N-diisopropylethylamne are added to
this m xture*eiUscst ARFRSU LS g 7ari%Fa)co&1’§lf”t%“yﬂd5rO’é.‘3After stirring for 3
hours at +SOC and ther]cr?':c r 20 hourst at 200G, tthegeacti n mxture is

suppl ement ed RV Y265 T 6 et 6F° Bhd Shert! Séi5ariat 8t Fo afté@ et t 1 i ng.
The organi ¢ phase .i hed with 300 cm 3 of water, dried over nagnesium
sulfate, fil tceoﬁléJ eéf\ Vg?‘rilglﬁ concentrated to dryness under reduced pressure

C resrthn 1ocy | Febtu i el g 0000 Sl soprany), tber, Lhe
reduced pressHy{2-NCkRa)yv1 bt b nth 0ibd Iegnzhydng) azatd didy 3sut

the procedure in the following manner: 13.35 g of (1-

10 benzhydrylazetidin-3-yl)carboxylic acid and 1.0 g of
hydroxybenzotriazole hydrate are added, with stirring,
to a suspension of 4.0 g of N,O-dimethylhydroxylamine
hydrochloride in 250 cm® of dichloromethane. 6.92 g of
1-(3-dimethylaminopropyl)3-ethylcarbodiimide

15 hydrochloride and 8.8 cm® of N,N-diisopropylethylamine
are added to this mixture, placed under argon and
cooled to +5°C. After stirring for 3 hours at +5°C and
then for 20 hours at 20°C, the reaction mixture is
supplemented with 200 cm® of water and then separated

20 after settling. The organic phase is washed with
300 cm® of water, dried over magnesium sulfate,
filtered and then concentrated to dryness under reduced
pressure (2.7 kPa). The residue is stirred with 100 cm?
of diisopropyl ether, the suspension is filtered and

25 the sclid is drained and then dried under reduced
pressure (2.7 kPa). 10.76 g of (l-benzhydrylazetidin-3-
yl)carboxylic-N-methoxy-N-methylamide are obtained in

the form of a cream-colored solid.



yi ) car boxyl i c- N-met hoxy- N-net hyi am de are obtained in the form
creamcol ored solid. 113 (1-Benzhydryl azeti din-3-yl)carboxylic acid may be
prepared by carrying out the procedure in the follow ng manner:
of 11 g of potassium hydroxide in 9 cnBf water is added dropwise to a 5

suspensi

on, cooled to +5C, of 14 g of (1-benzhydryl-

of a

a sol ution

azetidin-3-yl)carbonitrile in 140 cnB of 2-ethoxy- ethanol and then the

m xture is heated to (956enaftyelr v1stzietiidig -Bory 11 € arbory latc talsiisl treryper at ur e,
the reaction mxture is poured slowly, with stirring, over ice
at OC for 68bRoprsrasect en CAFHYERTr &U¢d the PdIogResis et ¢ ndrififess at 50C

under reduced pressure (2.7 kPa).

wat er ,

t hen supplenmented with 400 cnB of ethyl 15 acetate. The resulting
s Lr APnad aRd R

suspensi
reduced

the $OHAOMERY SaREiEdif fed te 55 i i 6 RThPRESH oM ¢

YALOEEPEd 1t We S0P Fd“R5SGr 4P ndd s BRLGFi &3 at

on

Oresule (2of KR o320 . (- henzhydrylazeti ding3:

- >, . Suspe
yl ) carboxylic¢ 360 are oSt ai ned 1n the'formof “a c¢ream col ore

(1- Benzhydr ylLazetidin-3-yl))carhonidlilee s7Ry 4o cnPr gpaped: Ry carryi ng out
the procedure in the fol'lowing nanner: a solution of 18.54 of
cyanide in 2%2eRBAf apat @hdrs tddded xdneRMiSe Hed ta S @loutdson ofa 4@ g  of
1- benzhydryl azeti di ne-3-yl nethyl sul fonate in 25 350 cnB of

N, N- di et hyl fserimatinde £ Af tley hefury iatg thdrs 2deaurssirat, 656, rtehegieaction

m xt ure

allowed to

and 10 | eft

The residue _is taken up in 400 cnB of

acid and
50C under
solid. 20

sodi um

mixture is poured slowly, with stirring, over ice and

10 left at 0°C for 68 hours and then concentrated to

dryness to dryness at 50°C under reduced pressure

(2.7 kPa). The residue is taken up in 400 cm?

of water,

the solution is acidified to pH 4 with & N hydrochloric

acid and then supplemented with 400 cm® of ethyl

15 acetate. The resulting suspension is filtered, the

solid is drained and then dried at 50°C under reduced

pressure (2.7 kPa). 13.55 g of (l-benzhydrylazetidin-3-

y1l)carboxylic acid are obtained in the form of a cream-

colored solid.

20 (1-Benzhydrylazetidin-3-yl)carbonitrile may

ke

25

prepared by carrying out the procedure in the Zollowing
manner: a solution of 18.54 g of sodium cyanide in

25 cm’ of water is added dropwise to a solution of 40 g
of l-benzhydrylazetidine-3-yl methylsulfonate in

350 cm® of N,N-dimethylformamide. After stirring for

24 hours at 65°C, the reaction mixture, allowed to
return to room temperature, is then poured, with
stirring, into a mixture of 550 cm® of water and 300 g

of ice. The suspension obtained is filtered, the solid



return to roomtenperature, is then poured, with stirring, into a mxture
of 550 cnB of water and 300 g of ice. The suspension obtained is filtered,
the solid 114 is washed with three times 110 cnB of water and then

di ssolved in 350 cnB of dichloronethaneli14fhe solution is dried over
magnesi um sul fate, filtered and concentrated to dryness under reduced
pressure 5 (2.7 kPa). The residue is stirred wth 200 cnB8 of diisopropyl
ether, the suspemsihen fiiltheredeet heimes i1d 0 drdi nédwandrt hed dhieed under
reduced pressure (2.7 kPa). 28.4 g of (1-benzhydrylazetidin-3-y')-

carboni tril e ddmsecdbteal ried 359 tdre b6r iohlarpimakhshe. 10her eadmcobor ed sol i d.
1-Benzhydryl azetidi n-3-yl nethylsul fonate may be prepared by carrying out
t he procedur ésstdritSch@Wan Madres iginbfs Ul-isdiezhyidriydsgast isdich- 3-ol , 800 cnB of
di chl oronet hane, 31 cnB of nethyl sul fonyl chloride and 15 35 cnB of

pyri di ne. Th&GFIE FHrEHudte SHyAigied Yrdte Ic iSSHetesy PHSTEd 6 a silica gel

colum (parti gl i 063-0..200 nm height 50 cm, dianster. 11 cm),

el uting nde(% ':\17n%‘§2|‘3§()'n%v essUrE St 0. 5 S tH %‘ nZIOgJ[ e 8f cycl ohexane
and et hyl acet.ate (8 0,..%£5/ 25, ,an Q. 7Q/. 6Q/,40 by .vol une) and
collecting 1- Lfltsr grogfrléctel%]ngsr.z’ rhgec%%%%%é%noq§%Q§%%60%6n5 alncg

concent rat ed 4,0 d{aess wilsl daduced ResuiRed $rbdRa)e 66 g of

1- benzhydryl azetidine-3-yl nmethylsulfonate are obtained in the formof a
yel =owi sh 25 whit &0l 8.4 g of (1-benzhydrylazetidin-3-y.)-
carbonitrile are obtained in the form of a pinkish
10 cream-colored solid.
l1-Benzhydrylazetidin-3-yl methylsulfonate may
be prepared by carrying out the procedure starting with
100 g of l-benzhydrylazetidin-3-o0l, 800 cm’ of
dichloromethane, 31 cm® of methylsulfonyl chloride and
15 35 cm® of pyridine. The crude product obtained is
chromatographed on a silica gel column (particle size
0.063-0.200 mm, height 50 cm, diameter 11 cm), eluting
under an argon pressure of 0.5 bar with a mixture of
cyclohexane and ethyl acetate (80/20, 75/25, and then
20 70/30 and 60/40 by volume) and collecting l-liztre
fractions. Fractions 12 to 31 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa). 66 g of l-benzhydrylazetidine-3-yl
methylsulfonate are obtained in the form of a yel_owish
25 white solid.
1-Benzhydrylazetidin-3-o0l may be prepared by
carrying out the procedure as described by

Alan R. KATRITZKY et al., in J. Heterocyclic Chem.; 31,

271 (1994).



1- Benzhydryl azetidin-3-ol may be prepared by carrying out the procedure as
described by Alan R KATRITZKY et al., in J. Heterocyclic Chem; 31,
(1994). 115

azetidin-3-yl | met hyl sul fonyl met hyl ) phenyid pyrrolidi ne
carrying out the procedure as 5 described in Exanple 3,

g of 1-[3- (
met hyi sul f on@xamiglyd erie) phenyl | pyrroiidine, 1.5 CM38 O anhydrous net hanol,
1.5 cm 3 of anhydrous dichl oronethane, and 30 ng of sodi um borohydri de,

stirring for 3 hours @&S)2Q'-C Zand lt-tiers @ ‘wdures: cathe800Cme tThe icr ude product
is chromat ographed on a silica gel colum partlcle size 0.040-0.063 mm

hei ght 8 cm azditdmeitrer3 -y Idme t el g Ifp runideat
with a m xture of cyclohexane and et hyl

Example 11 (RS)-I-[3-(~I-Bi s(4-chlorophenyl)nmethyl ~']

11-[ bi s(4-chl orophenyl ) net hyl | azeti di n-3-yl | -

col | ecting 5MaOMPS mA@RTIRY PYFrfctiomyd 21% o8 PRACSOMS fsd and

concentrated to dryness under ced ressure d
WP t h & SEVB: p‘éht%‘i‘?éﬂpjt%%'soﬁ’i 59 f‘Httheredll@di aci‘ngd' é{aﬁgl dlrJ?ed

271

may be prepared by
starting with 0.10

10

Jarhyory Jprressifrle B-7¢ 0. 8 bar
acetat-e 15 (80/20 by vol une) and

stirred
18 nmg of (F&D -[ yI Ij t|d|n 3-yl I et hyl -
sul f ony! met hyl ) h@ﬁ@ yrrcﬁ%ol ﬁguére g%pgﬂne :? torm of white powder

[ IH NMR spec

1H);

2.61 (s

10

15

20

25

e Wﬁ)%%m%@%%%@%% l%lzf%g & D rom

anhydrous methanol, 1.5 cm® of anhydrous
dichloromethane, and 30 mg of sodium borohydride,
stirring for 3 hours at 20°C and then 8 hours at 50°C.
The crude product is chromatographed on a silica gel
column (particle size 0.040-0.063 mm, height 8 cm,
diameter 1 cm), eluting under an argon pressure of 0.8
bar with a mixture of cyclohexane and ethyl acetate
(80/20 by volume) and collecting 5-cm® fractions.
Fractions 22 to 28 are combined and concentrated to
dryness under reduced pressure (2.7 kPa), the residue
is stirred with 5 cm’® of pentane, the solid is
filtered, drained and dried. 18 mg of (RS)-1-[3-({1-
[bis (4~-chlorophenyl)methyl]azetidin-3-yl}methyl-
sulfonylmethyl)phenyl]pyrrolidine are obtained in the
form of white powder [1H NMR spectrum (300 MHz, CDCls,
& in ppm) : 2.01 (mt : 4H); 2.59 (mt : 1H); 2.6l (s
3H); from 3.10 to 3.25 (mt : 2H); 3.27 (mt : 4H}; from
3.40 to 3.55 (mt : 1H); 3.66 (mt : 1H); 4.20 (d, J =
12 Hz : 1H); 4.25 (s : 1H); from 6.45 to 6.65 (mt
3H); from 7.10 to 7.35 (mt : SH)].
1-[3-({1-[Bis(4-chlorophenyl)methyl]azetidin-3~-

ylimethylsulfonylmethylene)phenyl]pyrrolidine may be



25 3.40 to 3.55 (mt : 1H); 3.66 (m : 1H); 4.20 (d, J 12 Hz : 1H); 4.25 (s
: 1H); from6.45 to 6.65 (nt 3H); from7.10 to 7.35 (nt : 9H)].

1-[3-(11-[ Bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-

yl'I'met hyl sul f onyl net hyl ene) phenyl | pyrro{igine may be 116 prepared by
carrying out the procedure as described in Exanple 6, starting with 0.6 g
of 1-[bis(4- chlorophenyl)nethyl]-3-[(nmethylsul fonyl)(3-

pyrrolidinyl gheagw ety | c{RS) {7 edi di thS-ph o cLidr £ T8 i cmsdry | sl f onyl
chl oride and O g of 4-dinethyl am nopyridine, the residue obtained is
purified by dwammiog apyaonieg siltiicad gelg cof um{bipedticle size 0.04-0.06
mm dianmeter 2 cm height 30 cm under an argon pressure of 0.5 bar with a
10 di chl or onetitianeorneh et freetol y i <3 vl enesn el uehto9s). 67-1.5 by vol ume) and
collecting 10-cnB fractions. Fraction 4 is concentrated to dryness under
reduced presswer (12 JikPeyheny tere tlagky R 3l I4Zz%1tﬁ<b1rf1“f3*‘cﬁﬁ5 M8 @t di et hyl

ether, 0.5 g of 1-[3- ({lh{ﬁEIS(ZL chl orophré%g

met hyl ] azét i diih-"ee et p‘%eﬁﬁﬁ’ﬁ pyrrolidine is
obtalnedlntheformof a solid neltin

1-[ Bi s( 4- Chld%d%ﬂ% @W qy%& %%Th e re51§%e obtained is

sul fonyl ) (3-pyrro |d| hrgngmgt %hé{%}#@]g dgfg f%ezgoﬂmﬁmy be

obt ai ned by L%rryl ng o e oper accor procedure of
Exanpl e 5, ﬂ%%onﬂ# yT? ﬁ 9% .06 mm, diameter 2 cm, height

1-[3-(met hyl s enyl Jpyrrolidine, 0.6 g of
1- [ bi s(4- ChlQﬂ?Qﬂﬁpyﬁﬂ@@fh&ﬁ]@@@@ﬁdﬁﬂé§s@ﬁ@ of 0.5 bar with a
10 dichloromethane and ethanol mixture as eluent (98.5/1.5
by volume) and collecting 10-cm® fractions. Fraction 4
is concentrated to dryness under reduced pressure
(2.7 kPa). After recrystallization from 5 cm® of
diethyl ether, 0.5 g of 1-[3-({1l-[bis(4-chlorophenyl)-
15 methyllazetidin-3-yl}methylsulfonylmethylene)phenyl]-
pyrrolidine is obtained in the form of a solid melting
at 133°C.
1-[Bis(4-chlorophenyl)methyl]-3-[ (methyl-
sulfonyl) (3-pyrrolidinylphenyl)methyl-(RS)Jazetidin-3-
20 ol may be obtained by carrying out the operation
according to the procedure of Example 5, starting with
0.5 g of 1-[3-(methylsulfonylmethyl)phenyl]lpyrrolidine,
0.6 g of 1-[bis(4-chlorophenyl)methyl]azetidin-3-one,
15 cm’® of tetrahydrofuran and 1.4 cm® of a 1.6 N
25 solution of n-butyllithium in hexane. 0.6 g of 1-
[bis (4-chlorophenyl)methyl]~-3-[ (methylsulfonyl) (3~
pyrrolidinylphenyl)methyl-(RS)]azetidin-3-ol is

obtained in the form of a cream-colored solid.



15 cnB of tetrahydrofuran and 1.4 cnB of a 1.6 N 25 sol ution of
n-butyllithiumin hexane. 0.6 g of 1-

[ bi s(4-chl orophenyl ) net hyl]-3-[ (et hyl sul fonyl) (3-

pyrrolidinyl phenyl)nmethyl - (RS)]azetidimB3zol is obtained in the formof a
creamcol ored solid. 117 1-[3-(Methyl sul fonyl et hyl)phenyl | pyrrolidine my
be prepared by carrying out the procedure described in Exanple 8, starting

with 6 cm 3 of water,1 -6 MM y1E0%AEAM 1A )bheh B 1@VE af1i36. A% sul furic
acid, 3.11 g 5 of oxone, 0.96 g of 1-[3-(nethylsulfanyl nethyl)phenyll -

pyrrolidine aad &eCpEegfaretchanolcamkyiitlly gpuwf thd Pdrocedure described

(met hyl sul fonyl met hyl ) phenyl | pyrrolidine is obtal ned in the_ formof a

l'i ght brown gumExer{r8-¢ Mot reyd ast ifresnyd et r@/lc)nph@ﬁywrargym ofi @mecf10 may be
prepared by carrying out the procedure as_ described in Exanple 8, starting
with 4.0 g ofl00% cmetls: @feitdhry | Bl fcafhypr#e@ﬁyN) BeAfEasc #90dem3314f 9

t et rahydr of ur an, of sodiumtert-butoxide,

i 1 - EI SEEI p;@nﬁxﬁgﬁphm nd) fertiocenid | pﬁ?qq&i]tﬁﬂllf?rbﬂ%gﬁhd’el Rlb%’]g] K
11- bi s(di phen 0 in 3 f I 1. 9 f
1-[3- (met hSI%Y I d Wﬁp g‘?r{@% yFF%F‘F‘& neog42 %yr.rﬁéh "n the form of

azeti di n 5yl RS “#c‘neé% e e R ey

tert-butyl estgr {%anfpgelplaé}@g owf &yl Ng out the procedure as
descri bed in Exanpl e

l [3- (Methylsulfanylmethyl)phenyllpyrrolidine

10 may be prepared by carrying out the procedure as
described in Example 8, starting with 4.0 g of 1l-iodo-
3- (methylsulfanylmethyl)benzene, 120 cm® of
tetrahydrofuran, 2.2 g of sodium tert-butoxide, 0.556 g
of 1,1'-bis(diphenylphosphino) ferrocenylpalladium

15 chloride, 1.26 g of 1,1’-bis(diphenylphosphino)-
ferrocene and 2.6 g of pyrrolidine. 1.9 g of 1-[3-
(methylsulfanylmethyl)phenyllpyrrolidine are obtained
in the form of an oil.
Example 12

20 N-(RS)-[3-({1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}methylsulfonylmethyl)phenyl]-N-methyli-
carbamic acid tert-butyl ester may be prepared by
carrying out the procedure as described in Example 3,
starting with 0.10 g of N-[3-({1l-[bis(4-chlorophenyl)-

25 methyllazetidin-3-yl}imethylsulfonylmethylene)phenyl]-N-
methylcarbamic acid tert-butyl ester, 1.5 cm® of
anhydrous methanol, 1.5 cm® of anhydrous
dichloromethane and 30 mg of sodium borohydride, with

stirring for 3 hours at 20°C. The crude product is



starting with 0.10 g of N-[3-(Jl-[bis(4-chlorophenyl) 25

nmet hyl ] azeti di n- 3-yl | net hyl sul f onyl net hyl ene) phenyl ] -N- net hyl carbam ¢ acid
tert-butyl ester, 1.5 CM3 O anhydrous nmethanol, 1.5 cm 3 of anhydrous

di chl oronet hane and 30 ng of sodi um borohydride, WA Lth stirring for 3
hours at 20'C. The crude product is 118 stirred with 10 cnB8 of dii sopropyl
ether, the solidis filtered, drained and then dried under reduced
pressure (2.skikRa)d w84 Mo ofciN- ERSH[L3obkbplhi etheehl ahephenyk) 4s

met hyl ] azeti di n- 3-yl } et hyl sul f onyl net hyl ) phenyl]-N 5 net hyl carbam ¢ acid
tert-butyl estidrtearesd,obtrad ivexh iand tifeerf gimieaf wndsh treepovederpfedduNMR
spectrum(300 VHz, (CD3)280 dé, 8 in ppm : 1.36 (s - 9H); 2.46 (t, J =
7.5 Hz : 1H); 22775<E(as> BHmMg faforN-3(RD o3 -3( 55 [(nits (4hhlGraphqry L) SH) ;
4.45 (s : 1H); 4.78 (d, J=11H2101H);from720to750(rrt:12H)].
N-[ 3- ({ 1-[ Bi ${edloh @r?@&w&ﬂ;ﬂﬂ@t%&ﬂﬁ%@éﬁ%ﬁ?@lmethyl )phenyl] -

yl }rrEt hyl suI fonyw r)il enlr%phenc}/ 4%12 g:;e cl:F;isretbegga(czreséjr id tert l%(Jt yl I esger
may Dbeé pr pa anpl e
starting Wlt f 1 s(4 Ior I net_h 3 N-tert-

yﬁ J‘15\? Tt 13 ri\gt) fﬁyﬁsul %Sgny t)éu]m 33{6%

but yl oxycar bon yl am v1°:

met hyl - (RS)} ?0“360'6 100, Sﬁma of 1 dsghlorongthang, 46199 ¢

met hyl sul fony e and 4. of 4 di met hyl am nopyr | d| ne. The crude
product obt ameﬂ HS - ZQ{ purd f4ed gay chioimet Qg aphyo oy & SAd f.@t gel colum
c

(particle size 0.04-0. 6 mm  di arreter 4 ‘cmand wei ght of Si a 250 g),
el uting under4mg nidrogers pressur 4 ofs (s @ 1H); 4.78 (d, J = 11 Hz
10 1H); from 7.20 to 7.50 (mt : 12H)].
N-[3-({1-[Bis(4-chlorophenyl)methyllazetidin-3-

yl}imethylsulfonylmethylene)phenyl]-N-methylcarbamic
acid tert-butyl ester may be prepared by carrying out
the procedure as described in Example 6, starting with

15 5.6 g of 1-[bis(4-chlorophenyl)imethyl]-3-{[3-(N-tert-
butyloxycarbonyl-N-methylamino)phenyljmethylsulfonyl-
methyl-(RS) lazetidin-3-0l1, 100 cm® of dichloromethane,
1.59 g of methylsulfonyl chloride and 4.5 g of 4-
dimethylaminopyridine. The crude product obtained is

20 purified by chromatography on a silica gel column
(particle size 0.04-0.06 mm, diameter 4 cm and weight
of silica 250 g), eluting under a nitrogen pressure of
0.5 bar with a mixture of ethyl acetate and cyclohexane
(30/70 by volume) and collecting 100-cm® fractions.

25 Fractions 12 to 18 are combined, concentrated to
dryness under reduced pressure (2.7 kPa). 3.2 g of N-
[3-({1-[bis(4-chlorophenyl)methyl]azetidin-3-

yllmethylsulfonylmethylene)phenyl] -N-methylcarbamic



0.5 bar with a mxture of ethyl acetate and cycl ohexane (30/70 by vol une)
and collecting 100-cnB fractions. 25 Fractions 12 to 18 are conbi ned,
concentrated to dryness under reduced pressure (2.7 kPa). 3.2 g of N
[ 3- ({1-[ bi s(4-chl orophenyl ) nethyl ] azetitia- 3-
yl } met hyl sul f onyl net hyl ene) phenyl | - N- net hyl carbam ¢ 119 acid tert-butyl
ester are obtained in the formof a white foam
1- [ Bi s(4-chl eraaphemdo-midyl Jlest€d IrdNdrerdined in the form of a
but yl oxycar bonyl - N- et hyl am no) phenyl | net hyl sul fonyl - 5

met hyl - (RS) } azettedifroadr.ol , may be prepared by carrying out the procedure as
described in Exanple 5, starting wth 3.8 of

N- [ 3- (et hyl sul f onyl rffet[H%ﬂJS) goqmiqucrmhquclﬁwe@dwﬂa]m% dddNeretbut yl ester,
50 cnmB of tetrahydrofuran, 9.5 cnmB of a 1.6 N solution of n 10
but yl Ii t hi umh%yﬂéaw RATY 1382y oL AL e I Pt Hory L -

net hyl ] azeti di n-3-one. The cr p urified b h t. h
a silica gel r‘l’?(ﬂ% P(Sp?araﬁ“:’cii‘Jeéj _z%"gl'ozi“%y rﬁﬁeplcﬂeaer%t ; ”Ef"og% O”\C/’%?gh%/ 8?

silica 250 g), n d t - h

di ?:hl o; orret?a‘ﬁbt a i E%re:m C?‘flhea N dﬁo erglrkgérf‘gfsrlga%aa t%’ansoﬁbaalr'gl\gqiél by

vol ume) m x ]rgpf@s

conbi ned, Lwec ?8e090 ALBE&rng_SS under Jf@&{}} hﬁr?ﬂéér&m _.’lfp_to R

concen reduce pres 7 kPa). 5.6 g

of 1- [bIS(4-q{g §%gg¥ﬁgﬂléxkc1d tert-butyl ester, 50 cm’ of
met hyl ] -3-{[ 3- (N—tert but yl oxycar bonyl - N-net hyl am no) -

gh]genyl ] met hylsdd £ onyd ret v n ( RS) 3 azet iodi - 3-.@ Narseluehtoai red ni-n t he for m of
oam 10 butyllithium in hexane, and 3.82 g of 1-[bis(4-
chlorophenyl)methyl]azetidin-3-one. The crude product
is purified by chromotography on a silica gel column
(particle size 0.04-0.06 mm, diameter 4 cm, weight of
silica 250 g), eluting under a nitrogen pressure of

15 0.5 bar with dichloromethane and then with a
dichloromethane and ethanol (99/1 by volume) mixture
and collecting 500-cm’® fractions. Fractions 10 to 16
are combined, concentrated to dryness under reduced
pressure (2.7 kPa). 5.6 g of 1-[bis(4-chloropheny.)-

20 methyl]-3-{[3-(N-tert-butyloxycarbonyl-N-methylamino) -
phenyl]methylsulfonylmethyl—(RS)}azetidin—3—ol are
obtained in the form of a foam.

N-[3- (Methylsulfonylmethyl)phenyl]-N-
methylcarbamic acid tert-butyl ester may be prepared by

25 carrying out the procedure in the following manner:

3.7 g of di-tert-butyl dicarbonate are added to a
solution of 3 g of N-[3-(methylsulfonylmethyl)phenyl]N-
methylamine in 80 cm® of dichloromethane. After

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



N[ 3- (Met hyl sul f onyl net hyl ) phenyl ]-N- nethyl carbam c acid tert-butyl ester
may be prepared by 25 carrying out the procedure in the foll ow ng manner:
3.7 g of di-tert-butyl dicarbonate are added to a solution of 3 g of
N[ 3- (et hyl sul f onyl net hyl ) phenyl | N- nethyl am ne in 80 cnB of

di chl oronet hane. After stirring for 20 hours at 20C, the reaction m xture
is 120 supplenented with 100 cm 3 of water and then separated after
settling. Thes@adientpdisel irs i esn’ovdr wanregnesidumhewl fsatoa,raftieldt er ed and
t hen concentrated to dryness under reduced pressure (2.7 kPa). The
res--'due 5 isftodr ormtttogiraphethomagasiia qehaed coldmied pavdicle  si ze
0.04-0.06 mm dianeter 4 cmand weight of silica 300 g), eluting under a
ni trogen pressmagreofur). Sibaate wi fhlterektand Ofertdgicerarated el

cycl ohexane (45/35 by vol une) and col |l ecti ng 100-cm 3 fractr ons. Fractions
10 11 to 16 &He/eonbifRIPANE we%rﬁrea%eareo Hrygy) urkhe reediiced
pressure 2.7 k2a 3 8 of N-[3-( JrCLE/

sul f onyi thy‘l% m}h‘aﬁ cHt bant t- &t ug‘“:c]er‘fO]bﬂTfrill (Pt %re obt ai ned

in the form of, cry aIIrzes

N-[ 3- (Met hyl sulﬁ‘ony1 rrzle\{]% (??p Kainy T M Hethyt arﬁnn AnY WS B obt asrlneldc%y

g?r]rglr nmgcogzl%ﬂea roc %ﬁﬁlgac‘%ﬁ%@% dr?%éegel S (ﬁeat ed a Og ?grcm33
hours under ewﬂpfrhaafmﬂx&b@@ wee@wyytw@t@@é aérr@dcléléoe@rt@w@ﬂssi%return
to roomtenperature. 40 cm 3 of tetrahydrofuran are poured in and the

medi umis coobedyolume) and collecting 100-cm® fractions. Fractions

10 11 to 16 are combined and concentrated to dryness under
reduced pressure (2.7 kPa). 3.8 g of N-[3-{methyl-
sulfonylmethyl)phenyl] -N-methylcarbamic acid tert-butyl
ester are obtained in the form of a gum which
crystallizes.

15 N-[3-(Methylsulfonylmethyl)phenyl]N-methylamine
may be obtained by carrying out the procedure in the
following manner: a mixture of 8.65 cm® of formic acid
and 19.63 cm’ of acetic anhydride is heated at 50°C for
3 hours under argon, and then the solution obtained is

20 allowed to return to room temperature. 40 cm® of
tetrahydrofuran are poured in and the medium is cooled
to -20°C. After stirring for 2 hours at -20°C, a
solution of 14.8 g of 3-(methylsulfonylmethyl)phenyl-
amine is poured in while the temperature is maintained.

25 After stirring for 2 hours at -20°Cc, and then for
48 hours at 20°C, the mixture is filtered, the solid 1is
drained and then washed with three times 50 cm’ of

diisopropyl ether and dried under reduced pressure

(2.7 kPa). A solid A is obtained. The filtrate 1is



to -200C. After stirring for 2 hours at -200C, a solution of 14.8 g of

3- (et hyl sul f onyl net hyl ) phenyl - amne is poured in while the tenperature is
mai ntai ned. 25 After stirring for 2 hours at -200C, and then for 48 hours
at 200C, the mxture is filtered, the spdid is drained and then washed
with three tines 50 CM3 O diisopropyl ether and dried under reduced
pressure (2.~ kPa). A solid Ais obtained. The filtrate is 12 1

concent r at ed cloo ealtfratthel wal wae,f tdhe rvedulnte,nghesuspenigiiony is filtered, the
solid is drained, washed wth diisopropyl ether and dried. A solid Bis
obt ai ned. Theusmpensaldnds sA fand B eal e tdentsicldd! drrd drakered wEsheB75 cm 3 of
tetrahydrofuran and the m xture, cooled to OC, is supplenented, over 20
m nutes, wi-wikh g@ i reryd 2MMesoland ol i -bdr ave-idt fetifyl sul fi de

conplex in tetrahydrofuran and then heated at reflux tenperature for 3
hours. The r &GS X £V FAEdS1B FF4S E@rS §°§‘t?dﬁle£€rﬂ 20

mnutes with '0Q c of 5 net hanol tirred for .1 _hour .at roomtenperature
and the\rll\gsublrﬂ é‘r?e?t%’d Wtﬁ*g§§§58§y§§8FSEEPOF‘P8 5Bfedmtl(>){tcﬁrepH of 1. The

m xture i s heated erydefl. r t , | e t wi th 300
CVMB of water Cg)r?gefgnc\%t Cg 3}% %‘fg{pu]to%ger{l o%soog{bﬂ:mﬁg}%%és’%pﬁd& --he
resul ting modaiig,l & cext bagt ediwii 8502 EMIAL-6LRKL L aC8Lakeqet he or gani ¢
phase i s washed successively wth a saturated aqueouS sodi um hydrogen
carbonate solddinsx BN tdh iddirandirds dien Hird et aner-dragnesi um 20

sul fate and concentrated to dryness under reduced
temperature for 3 hours. The reaction mixture, cooled
10 to +5°C, is supplemented over 20 minutes with 60 cm® of
methancl, stirred for 1 hour at room temperature and
then supplemented with gaseous hydrochloric acid to a
pH of 1. The mixture is heated under reflux for one
hour and then supplemented with 300 cm® of water and
15 with a 3 N solution of sodium hydroxide to pH 8. The
resulting mixture is extracted with 500 cm® of ethyl
acetate, the organic phase is washed successively with
a saturated aqueous sodium hydrogen carbonate solution,
and with brine, and is then dried over magnesium
20 sulfate and concentrated to dryness under reduced
pressure (2.7 kPa). The residue is taken up in 100 cm’®
of 4 N sulfuric acid, the solution obtained is washed
with 100 cm® of ethyl acetate, then alkalinized to pH 8
with 3 N sodium hydroxide and with a saturated aqueous
25 sodium carbonate solution and is then extracted with
twice 75 cm® of ethyl acetate. The combined extracts

are dried over magnesium sulfate and concentrated to

dryness under reduced pressure (2.7 kPa). 8.98 g of N-



pressure (2.7 kPa). The residue is taken up in 100 cm3 of 4 N sulfuric
acid, the solution obtained is washed wth 100 cm 3 of ethyl acetate, then
al kalinized to pH8 wth 3 N sodium hydroxide and with a saturated aqueous
25 sodi um carbonate solution and is thapzextracted with twce 75 CMB of
ethyl acetate. The conbined extracts are dried over magnesi um sul fate and
concentrated to dryness under reduced pressure (2.7 kPa). 8.98 g of N 122
[ 3- (et hyl sul[Benykratyhgh) gherynekhyat ppleayilnd-arce hydbtrdneed rien t he form of
a pink solid. 3-(Methylsulfonyl nmethyl)phenyl ami ne may be prepared by
carryi ng out obheipedcedurtéei fotrhe offolel gimkngol3dnanner: a suspensi on of
23.7 g of 1-(methylsulfonyl nethyl)-3-nitrobenzene in 150 CM3 of nethanol
and 65 CMB of 36% hydridefihodiset ldeny Ling thedt ®f eny legfingx matye®Ser at ur e and
then 18.5 g of iron are carefully added over 10 mnutes, in _small
fractions. APEEPaEESt Pig CRE TYHASr oMt e PSP EWEEr < Makd St Ket L&MiG ng at

room tenperature for 20 hours, the reaction _m.xture,i | enented with
5 g of iron BRATEREN 2aGaich REACEd °Tuk e% ﬂepﬁu%_ﬂgﬁ%gﬁisﬁgggggﬁd t hen at

roomtenperat ur for, 20 hours. The.m re_iss_th sl LNz 3pH 9 15
W th aqueousm§§§3%ﬁa3aﬁ Rﬁ?#ﬁ%%ﬁ?h&?%?ﬁﬁoé@h o%aﬁggﬁggg} %ﬁ% ?%e%R
extracted with 3 mo 20GP3 ales LU hARelAke difhgd over magnesium

sul fate and concentrated to d?yness under reduced pressure (2.7 k2a). 14.9
g of 3-(net hylspfamyretnd dphentls. 2@ 3 ne ar @ rebtaimed 1in theidor m of a

bei ge powder.

over 10 minutes, in small fractions. After heating

10 under reflux for 4 hours and then stirring at room
temperature for 20 hours, the reaction mixture is
supplemented with 5 g of iron and then again heated
under reflux for one hour and then at room temperature
for 20 hours. The mixture is then alkalinized to pH 9

15 with agqueous ammonia and with sodium hydrogen
carbonate, and then extracted with 3 times 250 cm® of
ethyl acetate, dried over magnesium sulfate and
concentrated to dryness under reduced pressure
(2.7 kPa). 14.9 g of 3-(methylsulfonylmethyl)phenyl-

20 amine are obtained in the form of a beige powder.

1- (Methylsulfonylmethyl)-3-nitrobenzene may be
prepared by heating under reflux 23.8 g of 3-nitro-
benzyl chloride, 20 g of sodium methyl sulfinate and
250 cm® of absolute ethanol. 23.74 g of 1-(methyl-

25 sulfonylmethyl)-3-nitrobenzene are obtained in the form
of a white powder.
Example 13
(RS)=-N-[3-({1-[Bis(4-chlorophenyl)methyl]-

azetidin-3-yl}methylsulfonylmethyl)phenyl]-N-



1- (Met hyl sui fonyl met hyl ) - 3-ni trobenzene may be prepared by heating under
reflux 23.8 g of 3-nitro- benzyl chloride, 20 g of sodium nethyl sulfinate
and 250 cm 3 of absolute ethanol. 23.74 g of 1-(nethyl 25

sul fonyl net hyl ) - 3-ni trobenzene are obtaigwed in the form of a white powder.
Example 13 (RS)-N-[3-(11-[Bi s(4-chlorophenyl)nethyll -

azetidi n-3-yl | net hyl sul fonyl net hyl ) phenyl | -N 123 net hyl am ne nay be
prepared by gathyllgifl male bepiaepditee ay daseriibedour Exanple 3 starting
with 0.10 g of N-[3-(11-[bis(4-chlorophenyl)nme-~hyllazetidin-

3-yl | et hyl splrbarylure- ‘asky ldene)rpberly lin- Nxretphiyl mistertimgl «5t6V3 of
anhydrous nethanol, 1.5 cm 3 of anhydrous dichl oronet hane and 45 ng of

sodi um bor oh@dii0de, odi N [ 3st(i{rlrilirg sf(dr-c20 yowphsenatl ) 26GQ vand zashdénlifror 5
hours a-~~ SOOC. The crude product is chromat oqra hed on a silica gel

col utm ( part Bclvéd 1§ie£é Y3 s04d-c0. 863 SRl eiéi) e ntd | e mes hailamerér 1 cm),

el uting under an argon pressure of 0.8 bar with a,m xture of cycl ohexane
and et hyl° acét-at €™ (86/ 2BNYARAUENBRTBBI2H by - voFTine)t AR b Petting 5 CVB
fractions. Frac&hi ons 2Q.to 26 are conbi r}ed ?ind :Lffonc ntrated tq dryness
under reduce§ FTeSTTERNE A2 &P Fhe GFedTude 58 Y Fed "With 5 cm 0~

PEILane: 1 AP L AT A A bl 22 B s
azetidin'3'y%bwﬁihﬁﬁ§§ngﬁﬁﬁé'B?d@ﬂé&ph%ﬂ%hhkmbtographed on a silica
gel column (particle size 0.040-0.063 mm, height 1C cm,
10 diameter 1 cm), eluting under an argon pressure of
0.8 bar with a mixture of cyclohexane and ethyl acetate
(80/20, and then 60/40 by volume) and collecting 5-cm’
fractions. Fractions 20 to 26 are combined and
concentrated to dryness under reduced pressure
15 (2.7 kPa), the residue is stirred with 5 cm® of
pentane, the solid is filtered, drained and dried.
20 mg of (RS)-N-[3~-({1l-[bis(4-chlorophenyl)methyli-
azetidin-3-yl}methylsulfonylmethyl)phenyl]-N-
methylamine are obtained in the form of a white powder
20 ['H NMR spectrum (300 MHz, CDCls, 8 in ppm) : from 2.50
to 2.65 (mt : 1H); 2.60 (s : 3H); 2.82 (d, J = 5 Hz
3H); 3.18 (mt : 2H); from 3.35 to 3.50 (mt : 1H); 3.64
(broad t, J = 7.5 Hz : 1H); 3.80 (mt : 1H); 4.18 (d, J
= 11.5 Hz : 1H); 4.24 (s : 1H); from 6.50 to 6.70 (mt
25 3H); from 7.10 to 7.35 (mt : O9H].
N-[3-({1-[Bis(4-chlorophenyl)methyllazetidin-3-
ylimethylsulfonylmethylene)phenyl]-N-methylamine may be
prepared by carrying out the procedure in the following

manner: 2.7 g of 1-[bis(4~chlorophenyl)methyl]-3-{[3-



met hyl am ne are obtained in the formof a white powder 20 [ 1H NMR spectrum
(300 MHz, CDC13, 5in ppm : from2.50 to 2.65 (nt : 1H); 2.60 (s : 3H);
2.82 (d, J =5H: 3H,; 3.18 (mt : 2H); from3.35 to 3.50 (m : 1H); 3.64
(broad t, J =7.5Hz : 1H); 3.80 (m : 4H); 4.18 (d, J = 11.5 Hz : 1H
4.24 (s : 1H); from6.50 to 6.70 (nt 25 3H); from7.10 to 7.35 (nt : 9H.
N-[3-((I-[Bis(4-chl orophenyl)nethyl]azetidin-3-

yl I met hyl sul fiomytareidid yansjyphamdd y INNweddtH yanie dyeshebe L Ipreaparied by
carrying out the procedure in the following nmanner: 2.7 g of

1- [ bi s(4- chl endphenpwilmergtyiydne 3 Agt3 dizde in 30 cm® of dioxane and
(N-tertbutyl oxycarbonyl - N- et hyl am no) phenyl ] net hyl -

sul f onyl net hy3lersat agét edéné Nnsgdusasnopid aﬁaﬁéhiﬁaicsgi@ﬁen@faae4.7 N
solution of hydrochloric dioxane are stirred for 20 hours. The reaction
nedi um i s evapdrdtesd % @ WhAess dritfert P 7 aPyEDed t aken
up in 50 cnB of water and, 50 c of  ethyl acetat tirred. and cautiously
neutral i z&d W% K "ERUrH T %rc%ﬁﬂﬁeoi @a’%bd%aﬁ)ef SAK{T O The

organic phase s, sspacat el Arigd oyerormgpesium sulipte, trepted.th 10

ani mal a hen concen under” reduted “pressure kPa) to

Ceducod prectut € a S0l NI (L L Tb 'S4, Chlor apiay ) oeryness undet

1.3 ¢ i s(4-chl or opheny
met hyl ] azeti didyr3my gt hdsid & ool wetdy) eng) pheyid e Mok arethyl amine are

obtained in the formof white crystals nelting at 228C. Exanple 14
separated, dried over magnesium sulfate, treated with
10 animal charcoal and then concentrated under reduced
pressure (2.7 kPa) to a volume of about 25 cm®, then
filtered and concentrated to dryness under reduced
pressure. 1.3 g of N-[3-({l~-[bis(4-chlorophenyl) -
methyllazetidin-3-ylimethylsulfonylmethylene)phenyl]-N-
15 methylamine are obtained in the form of white crystals
melting at 228°C.
Example 14
(RS)-1-[Bis(4-chlorophenyl)methyl]-3-[(3,5-bis-
trifluoromethylphenyl)methylsulfonylmethyllazetidine
20 may be prepared by carrying out the procedgre as
described in Example 3, starting with 0.10 g of 1-
[bis (4-chlorophenyl)methyl]-3-[(3,5-bis-trifluoro-

5 cm®

methylphenyl)methylsulfonylmethylene]azetidine, 1.
of anhydrous methanol, 1.5 cm® of anhydrous

25 dichloromethane and 15 mg of sodium borohydride, with
stirring for 3 hours at 20°C. The crude product is
stirred with 5 cm’® of pentane, the solid is filtered,

drained and dried. 82 mg of (RS)-1-[bis(4-chloro-

phenyl)methyl]-3-[(3,5-bis-trifluoromethylphenyl) -



(RS)-1-[Bi s(4-chl orophenyl )nethyl]-3-[(3, 5--bis-
trifluoronethyl phenyl) net hyl sul fonyl net hyl Jazetidirie 20 may be prepared by
carrying out the procedure as described in Exanple 3, starting with 0.10 g
of 1- [bis(4-chlorophenyl)nmethyl]-3-[(32 bis-trifluoro-

met hyl phenyl ) net hyl sul f onyl met hyl ene] azeti dine, 1. ~ cnB of anhydrous

nmet hanol, 1.5 cnB of anhydrous 25 dichl oronet hane and 15 ng of sodi um

bor ohydri de, methhlsstitbnyngetay13abeuisiakt 2@€. obheicrddeénprbgudbrins
stirred with 5 cnB of pentane, the solid is filtered, drained and dri ed.
82 ny of (RSpfla[bhit4- ohkdeg- ['H NMR spectrum (400 MHz, (CD3)2SO
phenyl)nethyl]-3-[(3,5-bis-trifluoronethxlphengl) 125

met hyl sul f on§PrehyR] BBBY i di AeSar éSobt afined3i H8t WBEf or A 6f T5%Fhi te powder

[ 1H NWVR spectrum (400 WVHz, (CD3)2SO d6, in pp . .2.84 (s ... 3H); 3.08
(nmt : 2H); fPoeRY %é%@éﬁn%%ﬂiﬂ%?g%%gé%ﬁéé%sx&*fzm;5
4.45 (s :_1H); 5.13 (d, =.10Q0..5 . 1H);. f.orom 7. to. 7.50 . 8H)

| -[ Bi s(4-chl grgphenyl ). vl -3+ (3,,.2-.hi . . .
trifIuoronetﬁy$§h2ﬁ¥IygE%EYIbuﬁ#oééfggghéléngfééeﬁféﬁnébrfgdngy'be pr epar ed
by carrying ggg]phe procedure in the follow ng manner: 0.96 g of crushed
sodi um hydroxide is added in fractions to a solution of 3.16 g of 3-

acet oxy- 1- [ bi s(4- chl arqphenyl-meidtdohedn/ i &e®hyl1-3-1(3,5-bis-
bi s(trifluoronethyl)phenyl]nmethyl sul fonyl methyl-(RS)} 15 azetidine in 40
cnB8 of di oxarei tAlfctomettinyliohgrfydn mek Hydwu ldtonydartheipercdbuee, i dime
reaction mxture Is
10 may be prepared by carrying out the procedure in the
following manner: 0.96 g of crushed sodium hydroxide 1is
added in fractions to a solution of 3.16 g of 3-
acetoxy-1l-[bis(4-chlorophenyl)methyl]-3-{[3,5-
bis(trifluoromethyl)phenyl]lmethylsulfonylmethyl-(RS) }-
15 azetidine in 40 cm® of dioxane. After stirring for
1 hour at room temperature, the reaction mixture is
supplemented with 200 cm® of ethyl acetate, 200 cm® of
water and is then separated after settling. The organic
phase is washed with twice 80 cm® of water, then with
20 80 cm’ of brine, dried over magnesium sulfate, then
filtered and concentrated to dryness under reduced
pressure (2.7 kPa). The residue is chromatographed on a
silica gel column (particle size 0.040-0.063 mm, height
14.5 cm, diameter 4.8 cm), eluting under an argon
25 pressure of 0.5 bar with a mixture of cyclohexane and
ethyl acetate (85/15 by volume) and collecting 40-cm’
fractions. Fractions 8 to 15 are combined and

concentrated to dryness under reduced pressure

(2.7 kPa), 1.49 g of 1-[bis(4-chlorophenyl)methyl]-3-




suppl enmented with 200 cnB of ethyl acetate, 200 cnB of water and is then
separated after settling. The organic phase is washed with twice 80 cnB of
water, then with 20 80 cnB of brine, dried over nagnesium sul fate, then
filtered and concentrated to dryness uries reduced pressure (2.7 kPa). The
residue is chromatographed on a silica gel colum (particle size
0.040-0.063 mMm height 14.5 cm dianeter 4.8 cn), eluting under an argon
25 pressure aff (3.5 -hpars wirtilf 1acfoxiethe 1oh etyd | okexaieswdfdnyét-hyl acetate
(85/15 by volune) and collecting 40-cnB8 fractions. Fractions 8 to 15 are
conbi ned andmettrydemnter}atzed itdd ndr yres ohdrderd édudde Foess wrie 3 HhZ tePa) ,

1.49 g of 1-[bis(4-chlorophenyl)nethyl]-3 126

{[ (3, 5-bi s-t fickamuor onret hyl phenyl ] net hyl sul fonyl - met hyl ene} azeti dine are
obtained in the forn1of a white foam

3- Acet oxy- | - [ bi s(4-c &C@;ﬂ?éﬁ'}’y )‘nﬁé%W‘l] ofloyophenyl)methy~]-3-

el ARl AR R A 2
: S l u [
under argon, |n53 a0 ﬁ?lonn%éboeégﬂﬂ%’gﬁgp§§g f%&Q%PQRH:tQEPDWﬂSG,

3,5 bl (11 I M Q0mtdyly) Bene Y diry B Ingtitldhane 1) 4 Sﬁﬁaoﬁ

t et rahydrof uran stirring for one hour at -70C, a solutlon of 2.0 g

of  1-[bi s(4-chlarephesy In-mmidyililaagtidine Jraangd mrdd ePf
tetrahydrofuran is added dropw se. After stirring 15 2 hours at -78C, a
sol ution of Qrogaf weRiylargon, into a solution, cooled to
10 -78°C, of 2.0 g of [3,5-bis(trifluoromethyl)benzyl]-
methyl sulfone in 35 cm® of tetrahydrofuran. After
stirring for one hour at -70°C, a solution of 2.0 g of
1-[bis (4-chlorophenyl)methyl]azetidin-3-one in 35 cm®
of tetrahydrofuran is added dropwise. After stirring
15 for 2 hours at -78°C, a solution of 0.7 cm’ of acetyl
chloride in 5 cm® of anhydrous dietheyl ether is poured
in and then the mixture is allowed to return to room
temperature. After stirring for 2 hours and 30 minutes,
the reaction mixture is supplemented with 100 cm® of
20 water and separated after settling. The organic phase
is washed with 100 cm’® of water, then with 100 cm® of
brine and is then dried over magnesium sulfate and
concentrated to dryness under reduced pressure
(2.7 kPa). The residue is chromatographed on a silica
25 gel column (particle size 0.04-0.06 mm, diameter
5.6 cm, height 16 cm), eluting under an argon pressure
of 0.5 bar with a mixture of ethyl acetate and
cyclohexane (10/90 and then 40/60 by volume) and

collecting 100-cm® fractions. Fractions 37 to 52 are



chloride in 5 cnB of anhydrous dietheyl ether is poured in and then the
mxture is allowed to return to room tenperature. After stirring for 2
hours and 30 minutes, the reaction mxture is supplenented with 100 cnB of
20 water and separated after settling. s organi c phase is washed with
100 cnB of water, then with 100 cnB of brine and is then dried over
magnesi um sul fate and concentrated to dryness under reduced pressure (2.7
kPa). The residiif ey hOmimmaphetdn @ Eiyias 2higelranldgm (particle
size 0.04-0.06 mm dianmeter 5.6 cm height 16 cn), eluting under an argon
pressure of dkdsdide WAV &Pd )Xt T .6 ®©fg etthyd-aametatye lanidiscided ohexane
(10/90 and then 40/60 by volune) and collecting 100-cn8 fractions.
Fractions 37 dhd &3 dres Y2 Eneggbli Inett alnd TTdnicertristlethb tamegriypiess under
reduced pressure (2.7 kPa). 3.56 g of 3-acetoxy-I|-[bis(4-

chl or opheny! averhid roe3-Hy 135 B ins 1 ior Gt A3t idine are

phenyl ] met hyl sul fonyl nethyl - (RS) }-azetidine are 5 obtained in the formof a
white foam TS T iFIudrOTethyld Bgﬁz‘_fl] "hyl sul fone may be

prepar g by el ing. el o4 28 Sl S L3(H er omiy benay!
i de, . g I y
| fi . 10 1. 86 f -.bi i f I I | f
bt ai nad i n OHY for RSP Shih Hed 4 pd Uit A aRRnayd Pyl sul fone are

N-[4- ((4-Chl of ophenyld - {Brdd Bmsthyl)benzyl chloride, 50 cm® of
di f 1 uor ophen;./jl") neh?hy{ sul flonyl met hy -)( Resriz]%zecti d?rnl- 1 e

absolute ethanol and 1.22 g of sodium methyl sulfinate.

10 1.86 g of [3,5-bis(trifluoromethyl)benzylimethyl
sulfone are obtained in the form of a white solid.
Example 15

N-[4-((4-Chlorophenyl)-{3-[(3,5-
difluorophenyl)methylsulfonylmethyl-(RS)Jazetidin-1-

15 ylimethyl-(RS))benzyl]-N,N-dimethylamine, a mixture of
two diastereoisomers, may be prepared by carrying out
the procedure as described in Example 3, starting with
0.10 g of N-{4-((4-chlorophenyl)-{3-[(3,5-
difluorophenyl)methylsulfonylmethylenelazetidin-1-

20 ylimethyl-(RS)-benzyl]-N,N-dimethylamine, 1.5 cm® of
anhydrous methanol, 1.5 cm® of anhydrous
dichloromethane and 45 mg of sodium borohydride, with
stirring for 16 hours at 20°C and then for 16 hours at
50°C. The crude product is chromatographed on a silica

25 gel column (particle size 0.040-0.063 mm, height 22 cm,
diameter 1 cm), eluting under an argon pressure of
0.8 bar with a mixture of ethyl acetate and methanol

3

(97/3 by volume) and collecting 20-cm” fractions.

Fractions 17 to 25 are combined and concentrated to



15 yl } et hyl - (RS)) benzyl ] - N, N-di net hyl am ne, a m xture of two

di astereoi soners, may be prepared by carrying out the procedure as
described in Exanple 3, starting with 0.10 g of

N-[4-((4-chl orophenyl)-{3-[(3, 5- 128

di f 1 uor ophenyl ) net hyl sul f onyl net hyl ene] azetidin-1 20

yl }met hyl - (RS) - benzyl ] - N, N-di net hyl am ne, 1.5 cnB of anhydrous net hanol,
1.5 cnB of anhyoheeus undieahrerdueichane sand 45 21y ofPesqditia hersahydy i de, with
stirring for 16 hours at 20C and then for 16 hours at 50C. The crude
product is chmsomatiogreaphedord &ms| bifcaefbagel tbkummlipatiticle size
0.040-0.063 mMm height 22 cm dianeter 1 cm, eluting under an argon
pressure of Gigtsaredwi tad neick ce BT est-hyl Mec &tfate dnd (fet hanol  (97/ 3 by
vol ume) and collecting 20-cn8 fractions. Fractions 17 to 25 are conbi ned

and concent r 4@ CRPERY Idryiess umdét Fle et e SiRE YiE U2 Aep)l - t he

residue s stirred wth 5 cnB .of pentane, the sqlid is fi red, drained
and dried# 6 rw%;$@%ﬁn€@£%ldln 1 Jl}mé%hyl (ﬁgg)benzyl]—d}ﬁz

hi henyl )~ (3-1(3,.5-dif | ) rethyl sul fonyl_ 5

et hy - (RS) ] SIS A et AR Jhortl [ RN RS 462 a mixture
f two diastepgai; - ined jmn i fi i 1H
KR Spect 1 um (300 Ve " GBE14 T8 1 por i Pg R T En LS EsRerR) U1

Hz © 1H); 2. 6300 MuE3HcDd1,0m63:A0ph@) 3: 25, f01 (5 2Hyp) 102fpom 3, 39 Lo 3. 45
(m : 1H); 3.35 (broad s : 2H); 3.63 (broad t, J =7 Hz : 1H); 4.24 (s :

1H); 4.25 (d;7 31z=: WH)Hz 2. 6H) (s G 8A)(t tEroh 3 .9 0and 3 .Hs :(rlH); 61)%4 (n
2H); from7.15 to 7.35 (m : 8H)].

10 from 3.30 to 3.45 (mt : 1H); 3.35 (broad s : 2H); 3.63
(broad t, J =7 Hz : 1H); 4.24 (s : 1H); 4.25 id, J =
11 Hz : 1H); 6.82 (tt, J = 9 and 2 Hz : 1H); 6.94 (mt
2H); from 7.15 to 7.35 (mt : 8H)].

N-[4-((4-Chlorophenyl)-{3-{(3,5-diflucro-

15 phenyl)methylsulfonylmethylenelazetidin-1-yl}methyl-
(RS))benzyl]-N,N-dimethylamine may be prepared by
carrying out the procedure in the following manner:

1.0 g of (RS)-4-((4-chlorophenyl)-{3-{(3,5-
difluorophenyl)methylsulfonylmethylene]lazetidin-1-

20 yllmethyl)benzaldehyde is added, under argon, to a
solution of 0.93 cm® of a 2 M solution of dimethylamine
in methanol in 30 cm® of anhydrous 1,2-dichloroethane.
After stirring for 30 minutes at room temperature,

0.9 g of sodium triacetoxyborohydride is added in small

25 fractions. After stirring for 48 hours, the reaction
mixture is supplemented with 2.65 cm® of 1 N sodium
hydroxide, 100 cm® of water and 100 cm® of

dichloromethane and is then separated after settling.

The organic phase is washed with twice 80 cm® of water



N-[4-((4-Chl orophenyl )-{3-[(3,5-difluoro- 15

phenyl ) met hyl sul f onyl net hyl ene] azeti di n- 1-yl } net hyl -

(RS)) benzyl ]-N, N-di et hyl am ne nay be prepared by carrying out the
procedure in the follow ng manner: 1. 01Zp of

(RS)-4-((4-chl orophenyl)-{3-[(3, 5-

di f1 uor ophenyl ) net hyl sul f onyl net hyl ene] azetidi n-1 20 yl}net hyl)benzal dehyde
i s added, under arigen,sd erd osobuthenantl 0s98henBdofed 2vbksol ution of

di mret hylamne in nethanol in 30 cnB of anhydrous 1, 2-dichl oroet hane.

After stirrimgdnersi3th multffies and comdeerpertatdurte, dr.yhegsofursiedi um

triacet oxyborohydride is added in small 25 fractions. After stirring for
48 hours, theedeasd mresrwtaur & i’s Rppl dientted Wdieh 1265 cnB of 1 N sodi um
hydr oxi de 100 cnB of water and 100 cnB of _ dichl oromet hane and is then
separ at ed af tcéirr%r@tttqqrr?gﬁ’hedm@ G genli*Cpisle G- WS R Wit ¢ vilde 80 cnB of

wat er 129 an b d th d

sul fate and %o\rl)‘rgce_[h e é‘H“'tdj A % IS 3 r|7e §§Ur @W“(i r}?flst—i(g?) The

resi due i romat ogr.a h ar

0. 04-0. 06Snm éparreatrgr S ees%% (%,a[g r%CaQJ (Lé&{mt pa nhtj{?lc er'ree an ar gon

pressure of J_Eh I (ygttg)cea Af&t%&fexaﬁ‘{éﬁy 3@CRt ag}p mqm%wclaoj}pxane (30/70
co

by vol une) an ecting fractions. Fractions 48'to 53 are

conbi ned and concentihal eth t Q. dryness curderrheduced 1@ puessukec(2. 7 kPa).
0.46 g of N-[4-((4-chlorophenyl)-

13-[ (3, 5-di f ldmtophenyd ndreddiyd sid f0med et by veeds under reduced
azetidin-1-yllnethyl-(RS))benzyl]-N, N-di met hyl and-.ne is
10 pressure (2.7 kPa). 0.46 g of N-[4-((4-chlorophenyl)-
{(3-[(3,5-diflucrophenyl)methylsulfonylmethylene] -
azetidin-1l-yl}methyl-(RS))benzyl]-N,N-dimethylamine is
obtained in the form of a white solid.
(RS)-4-((4-Chlorophenyl)-{3-[(3,5-difluoro-
15 phenyl)methylsulfonylmethylenejazetidin-l-yl}methyl) -
benzaldehyde may be prepared by carrying out the
procedure in the following manner: 75.6 cm® of 5 N
hydrochloric acid are added to a solution of 18.9 g of
-[(4-chlorophenyl)-(4-[1,3]dioxolan-2-ylphenyl) -
20 methyl]-(RS)-3-[(3,5-difluorophenyl)methylsulfonyl-
methylenelazetidine in 80 cm® of tetrahydrofuran. After
3 hours at room temperature, the mixture is taken up in
dichloromethane and distilled water and then brought to
pH 14 by addition of 30% sodium hydroxide and separated
25 after settling. The organic phase is washed twice with
100 m® of water and then 100 cm® of a saturated aqueous
sodium chloride solution, dried over magnesium sulfate,

filtered and concentrated to dryness under reduced

pressure (2.7 kPa). 16 g of (RS)-4-{ (4-chlorophenyl) -



obtained in the formof a white solid.

(RS)-4-((4-Chl orophenyl )-~3-[(3,5-difluoro- 15

phenyl ) net hyl sul f onyl et hyl ene] azeti di n-1-yl I met hvl )- benzal dehyde may be
prepared by carrying out the procedureism the follow ng manner: 75.6 cm 3
of 5 N hydrochloric acid are added to a solution of 18.9 g of

1-[ (4-chl orophenyl)-(4-[1, 3] di oxol an- 2-yl phenyl) 20

met hyl ] - (RS) -3 (3,5 if oy aphremyt 1)) met thy 1sud If fomyl -mergtyiydrenle] azeti dine in
80 CMB of tetrahydrofuran. After 3 hours at roomtenperature, the mxture
is taken up igxetdidihl-dr-onetrwsariey lanke rdissltddH vate wateerordredi ntdverithridigght to  pH
14 by addition of 30% sodi um hydroxi de and separated 25 after settling. The
organi ¢ phasedmn washredvhiicefadnh 100 M3 OF water and then 100 cm 3 of a
saturated aqueous sodium chloride solution, dried over nmagnesium sul fate,

filtered and concent riatleth 1 HREARE Winder? 7 Eautle Hresstire (2.7 kPa). 16 g
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met hod: 13.0 418,087 In@s i Azabi cyfd 0zaddd A Mdpundes- oo enes are: askdesis dr opwi se
to a solution of 34.45 g of the m xture of the two di astereoi soners of 10

1-[ (4-chl or ophenyd ) g (4f [ dn 8] oxet@no 2- yhpheny| Jies tyteoisomers of
(RS)]-3-[(3,5-di fluorophenyl) net hyl sul f onyl et hyl -

10 1-[ (4-chlorophenyl)-(4-[1,3]dioxolan-2-ylphenyl)methyl-
(RS)]-3-[(3,5-difluorophenyl)methylsulfonylmethyl-

(RS) Jazetidin-3-~yl acetate in 400 cm® of
tetrahydrofuran under argon at 0°C, and after the usual
treatment, the product is chromatographed on a silica

15 gel column (particle size 0.04-0.06 mm, diameter
10.2 cm, height 23 cm), eluting under an argon pressure
of 0.5 bar with a mixture of ethyl acetate and
cyclohexane (20/80 by volume) and collecting 250-cm’
fractions; 16.6 g of 1-[(4-chlorophenyl)-(4-

20 [1,3]dioxolan—2—ylphenyl)methyl]—(RS)—3—[(3,5—
difluorophenyl)methylsulfonylmethylene]azetidine are
obtained in the form of a white solid.

The mixture of the two diastereocisomers 1-[(4-
chlorophenyl)—(4—[1,3]dioxolan—2—ylphenyl)methyl—(RS)]—

25 3-[(3,5-difluorophenyl)methylsulfonylmethyl-

(RS) Jazetidin-3-yl acetate diastereoisomers may be
obtained in the following manner: by carrying out the

procedure according to Example 1 (method 2), starting

with 11.6 g of (3,5-difluorobenzyl)methyl sulfone,



. (RS)]azetidin-3-yl acetate in 400 cnB8 of tetrahydrofuran under argon at
0C, and after the usual treatnent, the product is chromatographed on a

silica 15 gel colum (particle size 0.04-0.06 mm dianmeter 10.2 cm hei ght

23 cm, eluting under an argon pressurei3of 0.5 bar with a m xture of ethyl

acetate and

cycl ohexane (20/80 by volune) and col |l ecting 250-cn8

fractions; 16.6 g of 1-[(4-chlorophenyl)-(4 20
[ 1, 3] di oxol an52-1ylcptieny| xnet ByN] sbR8xi3n[ 63, b-butyllithium in

di f 1 uor ophenyl ) net hyl sul f onyl net hyl ene] azeti di ne are

of a white sdleixdnelThe dmidxtaured df- {t (He cthaw ndidestrerledidsoner, S 1THjqe4-lan~
chl orophenyl ) - (4-[ 1, 3] di oxol an- 2-yl phenyl ) net hyl - (RS)]- 25 ;
3-[( 3, 5-di f | Gorvdpmveyly)iereiiysil Fenyarsthiyd i n-Re)drez etiddith-83-971° aéet at e

di ast ereoi sonmers may be obtained in the follomjng manner: by carrying out
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obtained in the form
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white foam.

1-{(4-Chlorophenyl) [4-([1,3]dioxolan-2-yl)-
phenyl]lmethyl-(RS)}azetidin-3-one may be prepared in
the following manner: 46 cm® of triethylamine are
added, at room temperature, to a solution of 28.32 g of
1-{ (4-chlorophenyl) [4-([1l,3]dioxolan~-2~yl)phenyl] -
methyl- (RS) }azetidin-3-ol in 200 cm’ of dimethyl
sulfoxide, followed by the dropwise addition of a
solution of 34 g of sulfur trioxide-pyridine complex in
100 cm® of dimethyl sulfoxide. After 0.25 hour at room
temperature, the reaction mixture is poured over ice,
extracted with ethyl acetate, washed with 3 times
400 cm’® of water and then with 400 cm® of a saturated
sodium chloride solution, 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 a mixture of ethyl
acetate and cyclohexane (20/80 by volume) as eluent and

3

collecting 250-cm’ fractions. Fractions 9 to 18 are



phenyl ] met hyl - (RS) }azeti di n-3-one may be prepared in the foll ow ng manner:
46 cnB of triethylamne are added, at roomtenperature, to a solution of
28.32 g of 1-{(4-chlorophenyl)[4-([1, 3] di oxol an-2-yl)phenyl] 15

met hyl - (RS) } azetidin-3-ol in 200 cnB of;gi nethyl sulfoxide, foll owed by

t he dropwi se addition of a solution of 34 g of sulfur trioxide-pyridine
conplex in 100 cnB of dinethyl sulfoxide. After 0.25 hour at room

t enper at ur e, bR iheackhnan tieXt Whe ces tRadkad teVek yness 20dext ractedaM t h
ethyl acetate, washed with 3 tinmes 400 cnB of water and then with 400 cnB
of a saturat edessadieumzchl wpPiade 2a0l.4t igorf drildd -onércropgresilumisul f at e,
filtered and concentrated to dryness under reduced pressure (2.7 kPa). The
resi due obt ai(riéd 3ilsli2%cdlmoRetydd pashed 1ow ta vdil (Réa gele téelium3 -Oparticl e
size 0.04-0.06 mm dianeter 9.2 cm height 21 cm under an argon pressure
of 0.5 bar witde @baingde iof t@@hﬁorna@ét & ¢edn@rcycllohexane (20/80 by

vol une) as eluent and collecting n8 fractions. Fractions 9 to 18 are

132 conbihed and ther ddﬁc@ﬁ‘tlroétoé’@etndldrfne‘s@ GO ¥CddRcEd pressure (2.7
I(<|[o:511) 3] élooiol é(ﬁf ?’hfg’&éﬂ%{%l Y t l%}lgz‘@t i°dio- 394n & BFETSHES REd in the
{/F; r[?hg];lyfi] )r/nea!tdLSYV (%:3%)% azet |x%ﬁ}‘tﬁ%| g,lr,o%&;e?rpélel)n féﬂﬁgc%le?@lom&glescrl 'bed in
Exanpl e 3, s H@ﬁbﬁ %@ 0 gjmaﬁAQ%lan— -yl) henyl]methy¢}amlne,
chl or ophenyl) 4 1, 3-di oon an- 2-yl ) phenyl ] net hyl }am ne, 3 g of
epi bromohydrign,z % %ﬂ)éﬂlﬁ%&ﬂdH?Jb@HOQEQ g of sodium nydrogen
10 carbonate and 400 cm® of ethanol. 30.3 g of 1-{(4-
chlorophenyl) [4-([1,3]dioxolan-2-yl)phenyl]methyl-
(RS) lazetidin-3-¢l are isolated.
{ (4-Chlorophenyl) [4-([1,3]-dioxolan-2-
y1l)phenyllmethyl- (RS) }amine hydrochloride may be
15 prepared according to the method described by GRISAR M.
et al., J. Med Chem., 885 (1973) starting with 67.2 ¢
of 4-([1,3]-dioxolan-2-yl)benzonitrile, 88.2 g of
l-bromo-4-chlorobenzene, 11 g of magnesium and 600 cm’
of ethyl ether. 42.3 g of {(4-chlorophenyl) [4-([1,3]-
20 dioxolan-2-yl)phenyllmethyl- (RS) }amine are obtained in
the form of a yellow oil.
Example 16
1-[(4-Chlorophenyl) (thien-2-yl)methyl-(RS}]-3-
[ (3,5-difluorophenyl)methylsulfonylmethyl-
25 (RS) Jazetidine, a mixture of two diastereoisomers, may
be prepared by carrying out the procedure as described
in Example 3, starting with 0.10 g of 1-[(4-
chlorophenyl) (thien-2-yl)methyl-(RS)]1-3-[(3,5-

difluorophenyl)methylsulfonylmethylene]azetidine,



10 carbonate and 400 cnB of ethanol. 30.3 g of 1-{(4-

chl or ophenyl ) [ 4- ([ 1, 3] di oxol an-2-yl ) phenyl ] net hyl - (RS)}azetidin-3-o0l are
i sol ated. {(4-Chlorophenyl)[4-([1, 3]-dioxol an-2-

yl ) phenyl ] met hyl - (RS) } am ne hydrochl oridesmay be 15 prepared according to
t he met hod described by GRISAR M et al., J. Med Chem, 885 (1973)
starting with 67.2 g of 4-([1, 3]-dioxol an-2-yl)benzonitrile, 88.2 g of

1- br ono- 4- chliorphetizeme anhldg ook mR@nasicun and 660 erBanofdebhiyl et her.
42.3 g of {(4-chlorophenyl)[4-([1,3] 20

di oxol an- 2- yldiphamidmedtate (RS }emme off es bt ned-dhyd:tive f orimiof a
yellow oil. Exanple 16 1-[(4-Chlorophenyl) (thien-2-yl)nethyl-(RS)]-3-

[ (3, 5-di f| uorsdpheniyig nietthyl 6 uidwrny | atetdy1C 251 RY)grazery dindiowrsiat ure of
two diastereoi soners, may be prepared by carrying out the procedure as

described i P EXanpite Frxdam sl the g gfgmghsd on a silica

chl or ophenyl ) (thi en- 2-yl % net hyl - (RS) ] - 3-%3 5- _

di f | uor ophenyad Mt FRARE ek oy erfe] 28t G o 93 1% SLEHB ot dhhydr ous
met hanol, 1.5 cnB of ajph I%rous1 di chl or onet hane and 45 of sodi um

bor ohydri de, W3H *%k | r%/ g fortaE hoth T at* o EHy Ef’:neesnnsqﬁaer Y6 hours at

50C. Th duct, i h t il I
(parti cFeC;:ng: r%éfglct(fll Séﬁn}%ﬁounﬁee?%%?ggcgp%h%k&dﬁs;Anléacf?}éi}glgrﬁcf:e eﬁ%}i ng under

an argon pres f L h . fn gy t hyl acetate
IO PSSO 4L 5ol el e

Fractions 37 to 42 are combined and concentrated to

10 dryness under reduced pressure (2.7 kPa), the residue
is stirred with 5 cm® of pentane, the solid is
filtered, drained and dried. 8 mg of 1-[(4-chloro-
phenyl) (thien-2-yl)methyl-(RS)]-3-[(3,5-difluoro-
phenyl)methylsulfonylmethyl-(RS)]azetidine, a mixture

15 of two diasterecisomers, are obtained in the form of a
white powder ['H NMR spectrum (300 MHz, CDCls, & in
ppm) . A mixture of diastereoisomers is observed, from
2.50 to 2.70 (mt : 1H); 2.66 and 2.68 (2s : 3H in
total); from 3.15 to 3.80 (mt : 4H); from 4.20 to 4.30

20 (mt : 1H); 4.31 and 4.57 {(2s : 1H in total); from 6.80
to 7.00 and from 7.10 to 7.40 (mts : 10H in total)].

1-{ (4~-Chlorophenyl) (thien-2-yl)methyl-(RS)]-3-

[(3,5-difluorophenyl)methylsulfonylmethylenelazetidine
may be prepared by carrying out the procedure as

25 described in Example 6, starting with 0.52 g of a
mixture of the two 1-[(4-chlorophenyl) (thien-2-yl)-
methyl-(RS)]1-3-[(3,5-difluorophenyl)methylsulfonyl-
methyl-(RS)]Jazetidin-3-0l diastereoisomers, 0.14 cm’® of

methylsulfonyl chloride and 0.49 g of 4-dimethylamino-



Fractions 37 to 42 are conbined and concentrated to 10 dryness under
reduced pressure (2.7 kPa), the residue 1is stirred with 5 cnB of pentane,
the solid is filtered, drained and dried. 8 ng of 1-[(4-chloro-

phenyl) (thien-2-yl)methyl-(RS)]-3-[(3, 5% fluoro-

phenyl ) met hyl sul f onyl met hyl - (RS) ] azetidine, a m xture 15 of two

di astereoi soners, are obtained in the formof a white powder [1H NMR
spect rum ( 308 yMizi neDChIieb ichroppffg rAphiyXbur @ efi 1dicasyereaicdamers i s
observed, fron1 2.50 to 2.70 (nt : 1H); 2.66 and 2.68 (2s : 3Hin total);
from3.15 to (3aB@icne si4l) 0 .06eM.L020m0 413Mhe2@ r( @t 4: cmH)be4g®I and 4.57
(2s : 1Hin total); from6.80 to 7.00 and from7.10 to 40 (nms : 10H in
total)]. 1- p©4c®hhoedphemwlP@ﬁhﬂEﬁﬂzay@P@epﬁﬁﬁs@RS)PfSO 5 bar with

[ (3, 5- d|f|uorophenyl)nethylsulfonylnethylene]azetldlne nay be prepared by
carrying out at Ré X5tgCe dir &ty 125 @dsds Fed iy Bearredce, (“SV&% g with 0. 52

g of a mxture of the two _1-[(4-chl th

rechy - ()] s 5 e Vet ”eEée%whS? 5425 or

nmet hy R zetidin-3-o0l .dia , l.sul f I
chloride and%§S4§ _WO#TEhdfhﬁf i ﬂi n%%i2pﬁgl &y iftertgﬁrzﬁatgg¥aphy

on a silica % fl%lmu% e l}ﬂ rr&et% 15198+, %Qle g&' yEiern 2.4 cm

hei ght 20 ¢ tlng argon ressu bar Wt a mxture

of ethyl aceto%tt%l%% Clwt@lée% (R0/B8Qiay S s‘&llmel%ﬂ_%gc%ltl qcvta%g 30-cm 3
fractlons 0. 32 of (RS)-I1-[(4-chlorophenyl (thien-2-yl)nmethyl]-3-[,"3,5-
d- LflUOfOphenyl)”EtmﬂéﬂﬂﬂﬁﬂﬁﬂdﬁﬂﬁyﬂﬁﬂaiﬁiQL4 di4q@ lickophenyl) -

10 (thien-2-yl)methyl-(RS)]-3-[(3,5-difluorophenyl)methyl-
sulfonylmethyl-(RS)]azetidin-3-0l diastereoisomers may
be prepared by carrying out the procedure as described
in Example O, starting with 1.60 cm’ of 1.6 N n-
putyllithium in solution in hexane, 0.83 g of (3,5~

15 difluorobenzyl)methyl sulfone and 1.06 g of 1-[(4-
chlorophenyl) (thien-2-yl)methyl- (RS)]Jazetidin-3-one.
After purification on a silica gel column (particle
size 0.06-0.200 mm, diameter 2.8 cm, height 30 cm},
eluting under an argon pressure of 0.5 bar with a

20 mixture of ethyl acetate and cyclohexane (25/75 by
volume) and collecting 40-cm’ fractions, 0.55 g of the
mixture of the 1-[(4-chlorophenyl) (thien-2-yl)methyl-~-
(RS)]-3-[(3,5-difluorophenyl)methylsulfonylmethyl-

(RS) Jazetidin-3-0l diastereoisomers is obtained in the

25 form of an off-white solid.

1-[(4-Chlorophenyl) (thien-2-yl)methyl-
(RS)]azetidin-3-one may be prepared by carrying out the
procedure as described in Example 1 (methed 2),

starting with 1.83 cm® of oxalyl chloride, 20 cm® of



obtained in the formof a white solid nelting at 176'C. The m xture of the
two 1-[(4-chlorophenvl) 10
(thien-2-yl)methyl-(RS)]-3-[(3,5-difluorophenyl) net hyl -

sul fonyl net hyl - (RS)] azeti di n-3-ol diasteggoi somers nmay be prepared by
carrying out the procedure as described in Exanple 0, starting with 1.60
cm3 of 1.6 Nn butyllithiumin solution in hexane, 0.83 g of (3,5- 15

di f | uor obenzy;)dvatdndmesidrene At Lrf6og afiméthf4- sulfoxide, 5.2 g

chl orophenyl) (thi en-2-yl)nethyl-(RS)] azetidin-3-one. After purification on
a silica gel «colim 4qaridmdpghersiizel th GG -200 maph ydi-aifst)dra 22 @ &m- hei ght
30 cni. el uting under an argon pressure of 0.5 bar with a 20 m xture of
et hyl acet at &-arid (fsiblﬁﬁepénell@m/o'l‘@m@yha@@l ame) Sand @@FI eEting 4 O C\B
fractions, 0.55 g of the mxture of th

1- [ (4- chl or opterRAN taf e 2- 3y43)rﬁat<r®|l “(4-chlorophenyl) (thien-2-

(RS) 1- 3-] di f1 uorophe th f | met hyl - (RS) ] di n- 3- ol
di astereo%sorﬁéré“eitshi@b'gﬁﬁq)y 4n%3t S';%S' O‘b%/rﬁnlg? %l\kf@olgqe atzgfbls%w‘ﬂr °

by car ryi ng. Gk & RS BrocHuE I dSEH Do 15 B 1 R TR
Gi ol or oot hane. 3. 4ot A P oL LIl £ e
- [(4-chi or opheiyl J4 et 25 ) Rl Pl (RS 2284 kg &nsymg 80 cn 3 of

di chl or onet hane and 9.12 cm 3 of riethylam ne

1-[ (4-chi crophesydddtdi en-2nd ¥b) 1k iy rﬁeﬁﬁie}ﬁzeztlm rg3oprteoeai@nobt ained in
the form of a yellow oil which crystallizes at room tenperature.
10 bicarbonate are added to a solution of 11.0 g of [ (4-

( : : 3

chlorophenyl) (thien-2-yl)methyl-(RS)]amine in 80 cm” of

ethanol. The mixture, heated to 65°C, is supplemented

with 4.03 cm’

of epibromohydrin. After stirring for
20 hours at 65°C, the crude mixture is filtered and the
15 filtrate concentrated to dryness under reduced pressure
(2.7 kPa). The residue is chromatographed on a silica
gel column (particle size 0.06-0.200 mm, diameter
3.6 cm, height 32 cm), eluting under an argon pressure
of 0.5 bar with a mixture of ethyl acetate and
20 cyclohexane (25/75 by volume) and collecting 60-cm’
fractions. 6.3 g of 1-[(4-chlorophenyl) (thien-2-
yl)methyl- (RS)]azetidin-3-ol are obtained in the form
of a pale yellow oil.
[ (4-Chlorophenyl) (thien-2-yl)methyl-(RS)]amine
25 may be prepared in the following manner: a solution of
10.92 g of 2-thiophenecarbonitrile in 80 cm’ of diethyl
ether is poured slowly into a suspension, cooled to

10°C of 4-chlorophenylmagnesium bromide (prepared from

19.15 g of 4-bromochlorobenzene and 2.43 ¢ of



1-[ (4-Chl orophenyl) (thien-2-yl)nethyl (RS)]azetidin-3-ol nmay be prepared by
carrying out a procedure in the followi ng manner: 4.12 g of sodium 10

bi carbonate are added to a solution of 11.0 g of [(4

chl orophenyl ) (thien-2-yl)nmethyl-(RS)]Janmipe in 80 cm 3 of ethanol. The

m xture, heated to 650C, is supplenented wth 4.03 cm 3 of epibronohydrin.
After stirring for 20 hours at 65'C, the crude mxture is filtered and the
15 filtrate cenpeninatedin ol 2y yness ‘urdérydreduc ed hylesshee . (Zrerk2a). The
residue is chromatographed on a silica gel colum (particle size

0. 06- 0. 200 nme dianeierf @ Goreanhder ghthS2nicmy reel s i oep badlero ar & gon
pressure of 0.5 bar with a m xture of ethy| acetate and 20 cycl ohexane
(25/ 7S by volsummlementeed | skewhy 6Otk M B o adt Nendan@l3 agcofthen

1-[ (4-chl orophenyl ) (t hi en- 2- yl)nethyl (RS)Iazetrdrn 3-0l are obtained in
the form of %g%ﬁﬂ @e¢m0@ygﬁqce . sodium boronydride are

[ (4- Chl or ophe th nmet h b d h
fol | owi ng> naﬁ@@gé u% ?{n?%ﬁg%f % %Fﬁ#né??$ﬁ%%%e%%%§rELﬁP?r?IelPnt88
OMB of diethyl. elfier.ls,pouried, slow v 10t o, rﬁéeperirsgsstfpfé@dfép 100C

of 4-chl oroph nj?nagnesrunrbronrde prepare fro

4-bromochl or &9&%?9 2043, 9ri9l i ymeanlsl%@ w@e@fwemydrous

ethyl ether. After uxi ng for one our e m xture is cooled to -CC,

suppl enent ed s{ 10\ Va bt D 405 €88 1040 rww@ér@lw@m hdes: . fihd eseghon- supercel .

4.54 g of sodium borohydride are 5 added under argon and in small fractions
over phase is dried over magnesium sulfate, concentrated to

10 dryness at 50°C under reduced pressure (2.7 kPa). The
residue is chromatographed on a silica gel column
(particle size 0.06-0.200 mm, diameter 5 cm, height
42 cm), eluting under an argon pressure of 0.5 bar with
a mixture of ethyl acetate and cyclohexane (4/6 by

15 volume) and collecting 100-cm® fractions. Fractions
6 to 12, concentrated to dryness, correspond to 13 g of
imine in the form of a yellow o0il which is taken up in
100 cm® of methanol. The solution obtained is
supplemented with 2.4 g of sodium borohydride and

20 stirred for one hour at 5°C. The mixture obtained is
diluted with ethyl acetate and then washed with water.
The organic phase is dried over magnesium sulfate,
concentrated to dryness at 50°C under reduced pressure
(2.7 kPa). The residue is chromatographed on a silica

25 gel column (particle size 0.06-0.200 mm, diameter
3.2 cm, height 40 cm), eluting under an argon pressure
of 0.5 bar with a mixture of ethyl acetate and
cyclohexane (4/6 by volume) and collecting 60-cm®

fractions. 11.0 g of [(4-chlorophenyl) (thien-2-



15 m nutes and then the reaction nediumis stirred for 20 hours at 20C
The m xture obtained is diluted with ethyl acetate and then washed with
wat er. The organic phase is dried over magnesi um sul fate, concentrated to
10 dryness at 50C under reduced pressure3(2.7 kPa). The residue is
chromat ographed on a silica gel colum (particle size 0.06-0.200 nmm
dianeter 5 cm height 42 cn), eluting under an argon pressure of 0.5 bar
with a m xturle neftretlhylRSAcletmatree sk oyl aolhrescanian (46 SVl une) and
collecting 100-cnB fractions. Fractions 6 to 12, concentrated to dryness,
correspond toelld gy ofiiimne in the formof a yellow oil which is taken up
in 100 cnB of nethanol. The solution obtained is supplenented with 2.4 g
of sodi um borEstARRI®lel And 20 stirred for one hour at 5C. The mixture

obtained is diluted with ethy] acetate d then shed with water. The
organi c phase is dri ebR%)v”eP'rrg e iﬁwfaslﬁal? 1P ed%‘ﬁc)éﬁtrkéf]e]d—to dryness at

i 11 o 25%el* ot U hort 1e e S bl 05 e iR s 3 B el gt
acetale and 0yl ONEEAD (A 6 By Gal ung) rd Ral Taiti ng B0.Che “17acti ons.
11.0 g of [(4chongpheny)){thiem L3 vb)ams hyl o RS api nep ¢ &4 0bt ai ned
in the formojf a yellowoil. Exanple 17
(P, S)-[3-((I-4:Bi sf£dpiedrh @1 pidreyl ) aed twvdin-3-ylimethylsulfonyl-
methylene)phenyl]lmethanol, 1.0 cm® of anhydrous
10 methanol, 1.0 cm® of anhydrous dichloromethane and
20 mg of sodium borohydride, with stirring for 3 hours
at 20°C. The crude product is chromatographed on a
silica gel column (particle size 0.040-0.063 mm, height
20 cm, diameter 1 cm), eluting under an argon pressure
15 of 0.8 bar with a mixture of cyclohexane and ethyl
acetate (90/10 by volume) and collecting 10-cm®
fractions. Fractions 30 to 38 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa), the residue is stirred with 5 cm® of
20 pentane, the solid is filtered, drained and dried.
13 mg of (RS)-[3-({l-[bis(4-chlorophenyl)methyl]-
azetidin-3-yl}imethylsulfonylmethyl)phenyl]methanol are
obtained in the form of a white powder ['H NMR spectrum
(300 MHz, CDCls, & in ppm) : 1.75 (t, J = 6 Hz : 1H);
25 2.52 (t, J = 7.5 Hz : 1H); 2.59 (s : 3H); 3.17 (broad
t, J = 7.5 Hz : 2H); 3.48 (mt : 1H); 3.65 (mt : 1H);
4.23 (s : 1H); 4.28 (d, J = 11.5 Hz : 1H); 4.70 (d, J =

6 Hz : 2H); from 7.15 to 7.40 (mt : 12H)].



5 azetidin-3-yl | nmet hyl sul fonyl net hyl ) phenyl | met hano-'L may be prepared by
carrying out the procedure as described in Exanple 3, starting with 0.050
g of [3-(fl-[bis(4- ch',-orophenyl)nethyl]azetidin-3-y'LIlInmethylsul fonvl -
nmet hyl ene) phenyl | met hanol, 1.0 cm 3 of amkhydrous 10 nethanol, 1.0 cm 3 of
anhydr ous dichl oronet hane and 20 ng of sodi um borohydride, wth stirring
for 3 hours at 200C. The crude product is chronatographed on a silica gel
colum (particle size - 040- BIO6G nh ]l dweimghany 20narhy di esaeet ek ind-Tm)

el uting under an argon pressure 15 of 0.8 bar with a m xture of cycl ohexane
and et hyl  acgtlates {0710 doyy W el e regicb et o lelane tp il @veY 9 act i ons.
Fractions 30 to 38 are conbined and concentrated to dryness under reduced
pressure (2.rraa)ed the ey iQuistie éﬂf%%cﬁl@ crit ¥ Tl penthe, the
solid is filtered, drained and dried

(RS) - 53 (11- H§QRQFC oﬂﬂbhéﬁyP)&ethPﬁut*n% of tetrabutylammecnium
azetidin-3-yl 1 th If h I h I b
form of a whit & Hotfer 11 w”;%%%re i i%&%ﬂﬁd%&%" S ¢ 1 7s

s % 1@121325 % IS%AI R R r R ol T e ]'s%pIZéIIIl\B a6,

Vs e 0, ( 3
138 [3-({1- [BIS(4Y Iﬁlirbpﬁ’en’iﬁﬁ%ﬁyﬁ%ﬁ%ﬁ%{n sylé-@rﬁ@tﬂyﬂopk(éﬁyl H)

yl } met hyl sul fony e émf&mg -hbenyl dnel hagol aimy be spreparssd by carrying
out the procedure in th low ng manner: 17 cnB of a 1 M solution of
tetrabUtyIanmﬂﬁiﬂﬁhydrofuran After stirring for 20 minutes at
10 cooled temperature and then for 3 hours at 20°C, the
reaction mixture is poured into a mixture of 200 cm® of

water and 100 cm®

of ethyl acetate and then separatea
after settling. The organic phase is washed with water,
dried over magnesium sulfate and then filtered and

15 concentrated to dryness under reduced pressure
(2.7 kPa). The residue obtained is purified by
chromatography on a silica gel column (particle size
0.04-0.06 mm, diameter 2 cm, height 30 cm), eluting
under a nitrogen pressure of 0.5 bar with a

20 dichloromethane and ethanol (97/3 by volume) mixture
and collecting 100-cm® fractions. Fractions 10 to 14
are combined and concentrated to dryness under reduced
pressure (2.7 kPa). The yellow solid obtained is taken

® of ethyl

up in 2 cm® of dichloromethane and 10 cm
25 acetate and then filtered on sintered glass and washed

with 2 cm® of ethyl acetate. 1.6 g of [3-({1l-[bis(4-

chlorophenyl)methyl]lazetidin-3-yl}methylsulfonyl-

methylene)phenyl]methanol are obtained in the form of a

white solid melting at 214°C.



5 fluoride in tetrahydrofuran are poured into a solution, cooled to +5C,
of 5.1 g of 1-[Dbis(4-chlorophenyl)-

met hyl ] -3-{[ 3-(tertbutyl di nethyisilyl oxynethyl)phenyl] -

met hyl sul f onyl - met hyl ene} azetidine in 513gnB of tetrahydrofuran. After
stirring for 20 mnutes at 10 cool ed tenperature and then for 3 hours at 20
the reaction mxture is poured into a mxture of 200 cnB8 of water and 100
cnB of ethyl acet at e 1a@ ithen saparathech v 1afieerh ydat+t3-4 (M@~ (e tor gani ¢ phase
is washed with water, dried over magnesium sulfate and then filtered and
15 concent r atoed ytlal idreyrigsls iunderx yreducdd gireessurme thy2 suliiRg)y.l -The resi due
obtained is purified by chromatography on a silica gel colum (particle
size 0. 04- 0.1G8 hyhe g Jarfstterd i o ma shdigg ir SR 4&F) LYel Qb Tig NUrtder i t r ogen
pressure of 0.5 bar with a 20 di chl oronet hane and et hanol (97/3 by vol une)
m xture and QRGIMEGEI G AT0-ETE fHradtioRECIHFHAS s HFMR 14 7 are conbi ned

and concentrated to dryness under reduced ressure (2.7 kPa)., The vyell ow
solid obtai néd ik t%hp“i- ?&f‘gqo?[ebdiscﬁﬁ‘ocﬁﬁr%%&}?@yéw%f&y Fof et hyl
25 acetate a then filtered .on si.ntere I d d ith 2 cnB8 of
et hyl acet at 23 {1{]%' ggteorft—([arﬁ’ft@ﬁ-l[nb(a’lts y-Sﬂﬁloa}?ﬁnea%yl%%%%yl]m e

chl or ophenyl) I i.chin-.3-yl 1 h, fonyls_Jwet hyl ene)phenyl | met hanol
are obtai ned H{E‘r?wlegﬁgféﬁ]{@f%a%%i {ﬂ;é)s%%%jglner}%/ijngﬂg't 21%% 2)?39

1-[Bi s(4-chl qrophenyl)smetfyldnRs @ (A te.5 g of 4-dimethylamino-

but yl di met hyl si | yl oxynet hyl ) phenvl ] net hyl sul fonyl - net hyl enel azeti di ne may
be prepared Ry cdiyd Nocditrddiedue obtained is purified by

10 chromotography on a silica gel column (particle size
0.04-0.06 mm, diameter 4 cm, height 40 cm) under a
nitrogen pressure of 0.5 bar with dichloromethane as

3 fractions. Fractions 12

eluent and collecting 100-cm
to 29 are combined and concentrated to dryness under

15 reduced pressure (2.7 kPa). 5.2 g of 1-[bis(4-chloro-
phenyl)methyl]-3-{[3- (tert-butyldimethylsilyloxy-
methyl)phenyllmethylsulfonyl-methylene}azetidine are
obtained in the form of a gum.

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

20 butyldimethylsilyloxymethyl)phenyl]methylsulfonyl-
methyl- (RS) }azetidin-3-o0l may be prepared by carrying
out the operation according to the procedure of Example
5, starting with 5.8 g of tert-butyl-(3-methylsulfonyl-
methylbenzyloxy)dimethylsilane and 5.6 g of 1-[bis{4-

25 chlorophenyl)methyl]azetidin-3-one, 10.8 g of 1-[bis(4-
chlorophenyl)methyl]-3-{[3-(tert-butyldimethylsilyloxy-
methyl)phenyl]methylsulfonylmethyl—(RS)}azetidin—3—ol

are obtained in the form of a gum.



operation according to the procedure of Exanple 1, 5 starting with 10.8 g
of 1-[bis(4-chlorophenyl)nethyl]-

3-~F3-(tert-butyldinethylsilyl oxynmet hyl ) phenyl] -

met hyl sul fonyl net hyl - (RS) | azetidin-3-0l 48 CMB O nethyl sul fonyl chloride
and 8.5 g of 4-dinethylam-'no pyridine, the residue obtained is purified
by 10 chronot ography on a silica gel colum (particle size 0.04-0.06 nm

di ameter 4 cm hei ghty 40; i YNdes -@e t 1 1§ OUES PIRSSUY Eo@f 2 Pl Sx Pppr Wit h

di chl oronet hane as eluent and collecting 100-cm 3 fractions. Fractions 12
to 29 are condinechangi conceniy atedotepalrymesy wndeyindd ceducee pressure
(2.7 kPa). 5.2 g of 1-[bis(4-chioro-

phenvl ) net hylpiecBedBe (terthdbuf gl towendyhsnhgt ox§-87 g of imidazo.e

met hyl ) phenyl | et hyl sul f onyl - net hyl enel azeti d4Lne are obtained in the form
of a gum 1-[®8Bis(ddeddotophenyl)reenydf-3-1p39 (¢erti-pathylsulfony.-

but yi di net hyl s~- 1yl oxymet hyl ) phenyl | net hyl sul f onyl -

met hyl - (RS) | dz*é‘tlilﬂlﬁbgnblr)fﬁﬁ‘yh%@o{‘v)ré%a?%dcﬁy HartyN ety i Bper at i on

er i byl - (SSTicthy FSSLPYBRYPY RO Py PBory| G Ui S 14E and 5.6 g of
chl or opheny! | REERYLT S8 1T 5. (CEPE bat bt ot Ryt 871 5 o5y S+ oo =

Form of "o gunt CTALT SPECBUL JP- {B2ret Ryl Sa TRyl het Pyl Beneyfoxy o
dinEthy|Si|angr?ﬁ¥i?euﬁg€£?E§QuE%dC§Eé¥EﬂgeOwt.WhQPapfoﬁﬁaufésiauéhe

foll owi ng manne 87 -im dazo--e

10 is chromatographed on a silica gel column (particle
size 0.06-0.200 mm, diameter 3.5 cm, weight of silica
100 g), eluting under a nitrogen pressure of 0.5 bar
with dichlorcmethane, and collecting 100-cm® fractions.
Fractions 2 to 7 are combined, concentrated to dryness

15 under reduced pressure (2.7 kPa). 5.8 g of an cil are
obtained, which cil crystallizes at room temperature
(m.p. = 75°C.)

(3-Methylsulfonylmethylphenyl)methanol may be

prepared by carrying out the procedure in the following

20 manner: a mixture of 26 g of 3-(methylsulfonylmethyl)-
benzoic acid and 4.6 g of lithium aluminum hydride in
600 cm’® of tetrahydrofuran is stirred for 18 hours at a
temperature close to 20°C. The solution is cooled to
0°C and then 15 cm® of ethyl acetate, 30 cm® of water,

25 5 cm® of a 15% aqueous solution of sodium hydroxide and
finally 30 cm® of water are added successively. The
mixture is filtered on celite and the filtrate taken up
in 600 cm® of ethyl acetate. The organic phase is taken

up in 500 cm® of water and then 200 cm® of a saturated



are added to a solution of 5.73 g of (3-nmethylsuifonv-- 5

met hyl phenyl ) met hanol in 50 cm 3 of N, N-di nethyl form am de, foll owed by
10.3 CM8 O ter-r.-butylchlorodi nethylsilane. After stirring for 20 hours
at room tenperature, the reaction m xtufe is concentrated to dryness
under reduced pressure (2.7 k2a). The residue 10 is chromatographed on a
silica gel colum (particle size 0.06-0.200 mm dianeter 3.5 cm weiaht of

silica 100 Qquetd i s ungesh Bonidd genui @SS WepDfatlhd Doder Wi th

di chl oronet hane, and collecting 100-cnB fractions. Fractions 2 to 7 are
conbi ned, concetdIrated doi et yhess dith ywiwders rmedypoed i essifec 2. 7 kPa). 5.8
g of an oil are obtained, which oil crystallizes at roomtenperature
(mp. = 75" C.HiYt3=Med g uddrorst et hed phe ngdt Yt hanodie paye becedpr epar ed by
carrying out the procedure in the following 20 manner: a mxture of 26 g
of 3-(nethyl stdonyterethyl )kBehzol € 4cd e ant 28ty bFut§2h bm al umi num
hydride in 600 cm 3 of tetrahydrofuran is stirred for 18 hours at a

t enper at uPe ATV RN IVOE MTHARYE R TD PRS2 BT et t'oe G T AN then 15 cm 3
of ethyl acetate, 30 CMB of water, 2 -5 5 CMB of a 15% aqueous sol ution of
sodi um hydroxd4e- and finally 30 cnB of water are added successively. The

mxture is filtered of_ pﬁé{%g%%y?éwgﬁée#&%%&%%% %J(%%I 0?}§0r95cm 3 of

et hyl acetate. The organic I wat er and then

R A AL
operation according to the procedure of Example 14,

10 starting with 23.3 g of 3-chloromethylbenzoic acid.
23.3 g of sodium methane sulfinate,26 g of 3-
(methylsulfonylmethyl) benzoic acid are obtained in the
form of a white solid melting at 210°C.

Example 18

15 1-[Bis(4-chlorophenyl)methyl]-3-
(phenylsulfonylmethyl)azetidine may be prepared by
carrying out the procedure in the following manner:

13 mg of sodium borohydride are added, under argon, to
a solution of 0.15 g of 1l-[bis(4-chlorophenyl)methyl)]-

20 3- (phenylsulfonylmethylene)azetidine in 3 cm® of
anhydrous ethanol and 3.5 cm® of anhydrous
dichloromethane. After stirring for 1 hour and
45 minutes, 14 mg of sodium borohydride are again added
and then the mixture is kept stirring for 20 hours at

25 20°C. The reaction mixture is then heated to 50°C,
supplemented with 9.5 mg of sodium borohydride and kept
stirred for 2 hours and 30 minutes at 50°C and then
cooled to room temperature. 0.5 cm® of water, 10 cm® of

dichloromethane and then 50 mg of magnesium sulfate are



filtered and concentrated to dryness under reduced pre
10.4 g of (3-nethylsul fonyl 5 nethyl phenyl)nethanol are

ssure (2.7 kPa).
obtained in the

formof a gum 3-(Methylsul fonyl methyl)benzoic acid may be prepared in
the follow ng manner: by carrying out the> operation according to the

procedure of Exanple 14, 10 starting with 23.3 g of 3-c

hl or onet hyl benzoi c

acid. 23.3 g of sodium nethane sulfinate, 26 g of 3- (nethyl sul fonyl nethyl)
benzoi ¢ aci d t@atee chicdded ithd hel xtfuoran of i la ediid earsdltirte rimed td pugr satte 210C.

Exanpl e 18 15 1-[Bi s(4-chl orophenyl ) net hyl ] - 3-

(phenyl sul f omd nityhd 9sazetdead nesdrege be prspared( by’
procedure in the follow ng manner: 13 ng of sodi um boro
under argon, H@lchl@sdl%tqkbﬁplﬁﬁt@qafpl‘ge%foq E[b‘ils{llpftkﬁem

) ryiTge out t he

hydrlde are added,
)nmethyl)]- 20

3- (phenylsulfonylnethylene)azetldlne i n anhydr ous et hanol and 3.5
cn8 of anhydr GifsE tich J&I%lr%ﬁ'ré%hoa?%'o A@fq(érm”"s'tlrferllﬁbtf]m A h A RE U5
m nut es, %4 ng of so m bor ohydride are a aln added qﬂs&then th m xture

is kept stirringtfort B HErE&EE o5 HFOD T T8HS i Gn

tifte 7% hen

heated to 50C, suppl.emente f d kept
stirred for iihodgg anoPéOcOI gﬂé eé%n?r%ﬁﬁé dﬂ%ﬁg%pocoolédito ?gb g
tenperature. {9, £08 aﬂid% g afs ddichligramethane ;and then 50 mg of

nagne3|un1sulfate are 142 t a ded to the mxture, filtered and then
evaporated 19 are comblned and concentrated to dryness under

reduced pressure (2.7 kPa). 29 mg of 1-[bis(4-

10 chlorophenyl)methyl) ]-3-(phenylsulfonylmethyl)azetidine

are obtained in the form of a white solid [1H NMR

spectrum (300 MHz, CDCl;, & in ppm) : from

2.75 to 8.90

(mt : 3H); 3.32 (mt : 2B); 3.37 (d, J = 7 Hz : 2H);

4.22 (s : 1H); from 7.20 to 7.30 (mt : 8H);

15 £, J = 7.5 Hz : 2H); 7.67 (tt, J = 7.5 and
1H); 7.88 (broad d, J = 7.5 Hz : 2H)].
Example 19

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

7.57 (broad

1.5 Hz

(phenylsulfonylmethylene)azetidine may be prepared by

20 carrying out the procedure in the following manner:

12 cm® of a 1.6 M solution of n-butyllithium in hexane

are poured, over 5 minutes, into a solution, cooled to

-70°C, under argon, of 4.34 g of (phenylsulfonyl-

methyl) trimethylsilane in 40 cm® of dimethyl ether.

25 After stirring the mixture for 30 minutes at -60°C, a

solution of 1-[bis(4-chlorophenyl)methyl]azetidin-3-one

in 30 cm® of dimethyl ether ([produced in the form of a

base prepared by treating 7.35 g of 1-[bis

(d-chloro-

phenyl)methyllazetidin-3-one hydrobromide dissolved in




. to dryness under reduced pressure (2.7 kPa). The residue is

chromat ographed on a silica ge- colum (particle size 0.063-0.200 mm

hei ght 15 cm diameter 5 1 cn), eluting under an argon pressure of 0.5 bar
with a mxture of cycl ohexane and ethyl4acetate (80/20 by volune) and
collecting 5-cnB fractions. Fractions 12 to 19 are conbi ned and
concentrated to dryness under reduced pressure (2.7 kPa). 29 ng of
1-[bis(4 10 U amopbenyk)keet, hyli)xh- 25( phencyfsnulNoagdinemhlyygiazaidm aed are
obtained in the formof a white solid ['H NVR spectrum (300 Miz, CDCl3i 8
in ppm : fremtxas iy 8190 bdsa ebBH)ned WBx{ M0 :cr@Hpf 3i3rhed, J = 7 Hz
2H; 4.22 (s : 1H); from7.20 to 7.30 (m : 8H); 7.57 (broad 15t, J = 7.5
Hz : 2H); 7.6%tHan, then dnyigm andg CFﬂznceer)"at?lr% ‘{%r%e)d?%PSJquWKS Hz :
2H)]. Exanple 19 1-[Bis(4-chl oro_ghenyl)rreth

(phenyl sul f orsAEIHY IR TR | h Jbelspr ee‘?ﬁl By PG Tarrying out the
procedure_in the follow 6 Msolutlp pf

n-but yl i £hi urh |th%§<ea§1en19%?eer p%ﬁ%ﬁln%%?r 541‘%1% T itto a soI T on,

cooled to C,_under, ar g_r]%/
rrethyl)trlrrettf%% anezi%n ]f)s %%fl(? di rret% ll(é) Ung ter stlrrlng t he

m xture for ﬁ)ﬁ:,wza Iol{tlogqf ted
1-[ bi s(4-chl oroé%eny(fg&net hy zeti di n- 3- onea |unra:30e cr’réluoefO di met hyl et her

[ produced in the,f 06 Of 1 8 i Baso PEEPSE e BYchT eat idg ek 32 tofen
1-[ bi s(4-chl oro- phenyl)nethyl]azetidi n-3-one hydrobrom de dissolved in 143

extracted with 12 40 cm’® of ethyl acetate. The combined

1C organic phases are [lacuna] with 40 cm® of water, dried
over magnesium sulfate and then concentrated to dzryness
under reduced pressure (2.7 kPa). The oil obtained 1is
chromatographed on a silica gel column (particle size
0.063-0.200 mm, height 40 cm, diameter 5 cm), eluting

15 under an argon pressure of 0.5 bar with a mixture of
cyclohexane and ethyl acetate (90/10 and thern 85/15 by
volume) and collecting 100-cm® fractions. Fractions 10
to 16 are combined and concentrated to dryness under
reduced pressure (2.7 kPa). The oil obtained is

20 rriturated in 10 cm® of diethyl ether, the suspension
filtered and the solid dried. 1.17 g of 1-[bis{4-
chlorophenyl)methyl)]-3~(phenylsulfonylmethylene)-
azetidine are obtained in the form of a white solid [*H
NMR spectrum (300 MHz, CDClsz d in ppm) : 3.88

25 (mt : 2H); 4.29 (mt : 2H); 4.50 (s : 1H); 6.17
(mt : 1H); from 7.20 to 7.40 (mt : 8H); 7.56 (broad t,
J = 7.5 Hz : 2H); 7.64 (tt, J = 7.5 and 1.5 Hz : 1H);

7.87 (broad 4, J = 7.5 Hz : 2H)].



CvM3 O 30 water, with 25 cmi of 1 N sod-Jum hydroxide and extra Ct4 ng the
base obtained with 30 cm of d-ethyi ether, then drying and concentrating
to dryness under reduced pressure (2.7 kPa)lj is poured in over 5 10

m nutes. After stirring for 45 mnutes a44-700C and then for 2 hours at
200C, the reaction mxture is supplenented with 12 CVM3 of a saturated
aqueous ammoni um chloride solution, 20 cm 3 of water and then extracted
with 12 40 cm 3 of et (BHeragetdt ®nylhes tdonbi theidnelth yargadnine pleasdass ar e
[lacuna] with 40 cm 3 of water, dried over nagnesiumsulfate and then
concent r at ed gremgkrethess camnderng educ etheressigda (2. 171 WRa)fo Mhew 6id
obtained is chromatographed on a silica gel colum (particle size

0. 063-0. 200 mmnrieei ght3 400 cwt @i dmst & sBlefionelodt M—Pupg 115 thdddr “&n ar gon
pressure of 0.5 bar with a m xture of cycl ohexane and ethyl acetate (90/10
and then 85/ IBHARe A URIVERY ot Hect 't ingr 1t eME | raaliﬁ%ng‘feli:réaocti ons 10
to 16 are_conbji ned and concentrated to dr%lne%st un_d7edocre(§l ced pressure (2.7
k2a). The°oi Mgt Hred 15° 2 Tr1H At ed IH IO €3 of “di%t hyl® ether, the
suspension filtered .and {he | i ied.  TIs f 1-[.Ris(4-

chl or ophenyl )W‘r%‘i%f)ﬂ}}%;}%%hsé%if%rb f%rhy ne?rﬁyljoén%)n?lygz%gﬁllgdi ne are obtained
inthe form i, £ 1. d [AH NVR \ din ppm :
3.88 25 (m%ﬁ%%@%ég' 2]%151H 4, S%P](e%wl%ﬁé%o%o. %uﬁg{ from7.20 to
7.40 (mt : 8H)jo%: 56, (5 0&FF tof drimefny lldhliordtd)il ahebbhrd thadeE tb 5 and 1.5

Hz : 1H); 7.87 (broad d, J = 7.5 Hz : 2H) I
the mixture, and the heating is stopped. After stirring
10 for 4 hours at room temperature, the reaction mix:ture
is supplemented with 30 cm® of water and extracted with
30 cm® of ethyl acetate. The organic phase is washed

with 30 cm®

of water, dried over magnesium sulfate,
filtered and then concentrated to dryness under reduced

15 pressure (2.7 kPa). 4.34 g of (phenylsulfonylmethyl)-
trimethylsilane are obtained in the form of a yellow
liguid.

Example 20
2-{1-[Bis(4-chlorophenyl)methyljazetidin-3-

20 ylmethylsulfonyl}pyridine may be prepared by carrying
out the procedure in the following manner: 0.125 g of
sodium borohydride is added to a solution of 0.25 g of
2-{1-[bis (4-chlorophenyl)methyl)]azetidin-3-
ylidenemethylsulfonyl}pyridine in 20 cm® of a 50/50

25 mixture of dichloromethane and ethanol. After stirring
for 1 hour at 50°C, the reaction mixture is cooled to
20°C, supplemented with 20 cm® of dichloromethane, 1 cm’

of water and 0.1 g of magnesium sulfate. The mixture is

filtered and the filtrate is concentrated at 50°C under




144 (Phenyl sul fonylmethyl)trinmethyl S4 |ane nmav be prepared by carrying
out the procedure in the fol-lowng manner: 13 CM3 of a 1.6 M solution of
n-butvllithiumin hexane are poured, with stirring under argon over 20 5
m nutes, into a solution, cooled to -7014; of 3 g of nethyl phenyl sulfone
in 40 cm 3 of anhydrous tetrahydrofuran. After stirring for 30 m nutes at
-70"C, 2.66 cm 3 of trinethylchlorosilane are added to the m xture, and

t he heating irsiceppedesAfdrer 10T riByg 1@ Heorrebitbue sisat room t enper at ur e,
the reaction mx--ure is supplenented with 30 cm 3 of water and ext-racted
with 30 cm 2hoforetthydradetditen arkel lorgardel pirasenn s(ngaghied e wiitde 30 cm 3
of water, dried over magnesiumsulfate, filtered and then concentrated to
dryness underC .roedded 65 predsirE {25 WPa)dianegey bfcm) . eluting

(phenyl sul fonyl met hyl ) - trinmethylsilane are obtained in the formof a

yel low |i quithdeRx difpla 20! pztelSlaL[rB% {4-Cm SpHEiyt ) et Az etd din-3- 2C

| met hyl sul f [ di d b t th d - 4
Un the fof | otk q%mp it % s e ind DB E o ©
| ut f 0. £ o) I l. I t 3-
§/|OI gelngpre?hyl su%15jT 1Irﬁ)yrl n&lelflsr%% 8%5%8 o%@é ?aog% %ygé ?n%?(t :f(rélenof
di chi or onet h i}?&‘déonéagr%rgfatséd rdd rkgrr%g{é)gs AqR00C, the

reaction mxture |s co C, supplerented wt 20 CVB of

di chl or omet hang, <, £08(2 of ¥&ter @ndg Oy log of (maghesium sul fate. The

m xture is
chlorophenyl)methyl]azetidin-3-ylmethylsulfonyl}-

1C pyridine is obtained in the form of a white powder ('H
NMR spectrum (300 MHz, CDCls, 6 in ppm) : from 2.80 to
3.00 (mt : 3H); 3.34 (mt : 2H); 3.70 (d, J = 7 Hz

2H); 4.25 (s : 1H); from 7.20 to 7.40 (mt : 8H); 7.57
(ddd, J = 8-5 and 1 Hz : 1H); 7.97 (split t, J = 8 and

15 1.5 Hz : 1H); 8.07 (broad d, J = 8 Hz : 1H); 8.75

(broad d, J = 5 Hz : 1H)].

2-{1-[Bis (4-chlorophenyl)methyl)lazetidin-3-
ylidenemethylsulfonyl}pyridine may be prepared by
carrying out the procedure in the following manner:

20 0.25 cm® of methylsulfonyl chloride is added to a
solution of 0.9 g of 1-[bis(4-chlorophenyl)methyl)]-3-
(pyrid-2-ylsulfonylmethyl)azetidin-3-o0l in 50 cm® of
dichloromethane, the mixture is stirred for 1S minutes
and 0.9 g of 4-dimethylaminopyridine is added. After

25 stirring for 2 hours at 20°c, 30 cm® of water and 30 cm®
of dichloromethane are added to the mixture and then
the organic phase is separated after settling, dried
over magnesium sulfate, filtered and concentrated to

dryness under reduced pressure (2.7 kPa). The residue



filtered and the filtrate is concentrated at SOOC under 145 reduced
pressure (2.7 kPa). The residue is chromatographed on a silica gel colum
(particle size 0.040-0.063 mm height 15 cm dianeter 1 cn), elating

under an argon pressure of 0.5 bar withiasm xture of 5 cycl ohexane and
ethyl acetate (40/60 by volune) and collecting 10-cnB fractions. Fractions
5 to 10 are conbined and concentrated to dryness under reduced pressure
(2.7 kPa). 0.i18 chmdma=dderdgitesd oon a silica gel column (particle

chl orophenyl ) net hyl ] azeti di n- 3-yl met hyl sul fonyl }- 10 pyridine is obtained
in the form ofize whid4- poveermni,lHhe NVR s@a"ec@murdi(éwem-lﬂ @DCl3, 6 in ppm
: from2.80 to 3.00 (mt : 3H); 3.34 (nm : 2H); 3.70 (d, J =7 Hz 2H); 4.25
(s : 1H); fromyto terdernef MryoBHress R %lda 5 par gistlaml 1 Hz 1H) ;
7.97 (split t, J =8 and 15 1.5 Hz : 1H); 8. 07 (broad d J-8Hz: 1H);
8.75 (broad dugﬁur%<¥& ﬁyq}gqexane and éthyl acetate (40/6

§I i{éeLglmi ﬁyChcléﬁ;r‘? 2%‘{%%&&?‘%@2 aze%%dwrh- %&F@&*WS cgr“taﬁtrjrﬁ Sut® e

procedure in ¢he foII 0 Ifonyl chl ori de
is added to aé Sof u |on o Orgb co?ceim%) ?(%r% I%rr P en ’? met hyl )] - 3-

(pyrid-2-ylsulfany #r%pé/ég@lzgt f]l—y] So i, 55(5)0?1&35%'[ h&Pisoerrret hane, the

m xture is stirred 15 mnu and 0.9 g am nopyridine is

added. After @i@fégsﬂ;é L o hpp&%@idm @ﬁ@éﬁ%mtwtﬁl 80-cnB  of
di chl oronet hane are ad ed to the mxture and then the organic phase is
separ ated aft@friseitding, odtdeted in the form of a yellow powder.

10 1-[Bis(4-chlorophenyl)methyl)]-3-(pyrid-2-
ylsulfonylmethyl)azetidin-3-0l may be prepared by
carrying out the procedure in the following manner:
2.13 g of potassium tert-butoxide are added to a
solution, cooled to -78°C under argon, of 2.92 g of 1-

15 [bis{4-chlorophenyl)methyl)lazetidin-3-one and 3 g of
2-methylsulfonylpyridine in 50 cm® of tetrahydrofuran.
After stirring for 3 hours at -78°C, the reaction
mixture is allowed to return to 0°C and then 50 cm’ of
diethyl ether, 10 cm® of water and 10 cm® of a saturated

20 aqueous ammonium chloride solution are added. The
organic phase is separated after settling, dried over
magnesium sulfate, filtered and concentrated to dryness
under reduced pressure (2.7 kPa). The residue is
chromatographed on a silica gel column (particle size

25 0.063-0.200 mm, height 30 cm, diameter 3 cm)}, eluting
under an argon pressure of 0.5 bar, first with
dichloromethane and then with a mixture of

dichloromethane and methanol (97/3 by volume) and

collecting 20-cm’® fractions. Fractions 8 to 15 are



over magnesium sul fate, filtered and concentrated to dryness under reduced
pressure (2.7 kPa). The residue 146 is chronmatographed on a silica gel
colum (particle size 0.04-0.063 nm height 25 cm dianmeter 2 cn,

el uting under an argon pressure of 0.5 pgr with a mxture of cycl ohexane
and ethyl acetate (40/60 by 5 volune) and collecting 20-cn8 fractions.
Fractions 4 to 8 are conbined and concentrated to dryness under reduced

pressure (2. tdefPaned .o tdHcardaddd s{A-dryness under reduced

chl orophenyl ) net hyl ) ] azeti di n- 3-yl i denenet hyl sul fonyl }- pyridine is

obt ai ned in thedarme of2 & yetd jowponderl ikpure brown oil is

1-[ Bi s(4-chl orophenyl ) nmet hyl )] -3-(pyrid-2- ylsulfonyl nethyl)azetidin-3-ol
may be preparcgd diynedartriydngt outh tdme orgyeadthade dm & el fisld awi-ng nanner:
2.13 g of potassiumtert-butoxide are added to a solution, cooled to -78C
under ar gon, il uo2ARpdficle 5 ias L4t SHobiahy INadtty 9] &#et i di n- 3- one
and 3 g of 2-nethylsulfonylpyridine in 50 cnB8 of tetrahydrofuran. After
stirring Por BHEHE &t V8C EhHe M attIeH PR ABAUr LIS HIW to return

to OC and then 5Q cnB of diethyl ether, 10 cnB of water and 10 cnB of a
saturated 20 OacﬁJg%ﬁfs' af%rfu%ti U Idoqurglemls%ﬁ‘etﬁki%he a?rréa,\ﬁﬂﬁéh.“'ltﬁ’e 4 organic
phase is separ.ated after settl] jed o {18y esi sylfate, filtered
and concent r ated 10 cﬂ@ndels%lguén erth?‘%d ugaendélgéeetssurg( 7k 6?5 The residue

s chromat ogARhet) oh P S1J&A Of) Kol hailieke size 25,0 8630, 200
mm height 30 cm dianmeter 3 cm, eluting wunder an argon pressure of 0.5
bar, first Wiz sre combined and concentrated to dryness and the
10 residue obtained is again chromatographed on the same
column and under the same conditions but eluting with
dichloromethane. Fractions 12 to 20 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa). 0.3 g of 1-[bis(4-chlorophenyl)methyl)]-3-
15 (pyrid-2-ylsulfonylmethyl)azetidin-3-0l is cbtained in
the form of a white foam.
2-Methylsulfonylpyridine may be prepared by
carrying out the procedure in the following manner:
0.25 cm® of 100% acetic acid is added, with stirring
20 under argon, to a solution of 20 g of sodium tungstate’
dihydrate in 10 cm’ of water, followed by 7.0 g of
2-methylsulfanylpyridine. This mixture is heated <o
65°C, 10 cm® of 30% hydrogen peroxide are slowly poured
in over 15 minutes, then the mixture is stirred at 85°C
25 for 30 minutes and then cooled to +10°C. 1.0 cm® of 32%
agueous ammonia and 5.0 cm® of a 37.5% aqueous solution
of sodium hydrogen sulfite are added to the medium,

followed by 10 cm’® of water and 50 cm® of

dichloromethane. The mixture is separated after



di chl oronet hane and then with a m xture of dichloronethane and net hanol
(97/3 by volune) and collecting 20-cnB fractions. Fractions 8 to 15 are
147 conbi ned and concentrated to dryness under reduced pressure (2.7 kPa).
A still inmpure brown oil "Ls obtained wgch is chromatographed on a silica
ge colum (particle size 0.04-0.063 mm height 20 cm 5 diameter 2 cnm,

el uting under an argon pressure of 0.5 bar, first with dichioronethane and
then with a sdvdlurey,oftii cidgamanetdiarse ared dretdrhrmote i 9ddyr3 dyem vol une) and
collecting 2 O CM3 fractions. Fractions 5 to 25 are conbined and

concent r at ed stud fadryenesst larar achearnid) qawsiaiie difdired! 4 8 efgaiynder

chromat ographed on tl-e same colum and under the same conditions but

el uting with refiudibromet e, (Fradtidons e (P G OnbiRd
concentrated to dryness under reduced rgessfure 2.7 k2a). 0.3 % (%f
1- [ bi s( 4- chl olrSopﬂlfeﬁqu”lf)ergel’ta}tEi%/ﬂjllt-%-Dolépm of petroleum ethex and the

(pyrid-2-ylsul fonyl nethyl)azetidin-3-ol is obtained .in he f orm of a white
f oam 2- l\/ét RS 1% pgi)l'f'r% dli%e%%a exbee(]?parnegpa‘r‘raederbyup car rByClF ng’ olt the
procedure in the fo i ; 5 of % acetd id.§s added,
with stirri ngc}lzcg“luon4 en?g%aé%b%?nﬁé as%lgf%lt?rgnrg% Zrbelcgolo% scg{dietcfn?ltcéuﬁegdét ate

di hydrate in 10 (NB afs wat e1g°d ollawed - dyuded Grdfsure (2.

7 kPa}.
2-met hyl sul fanyl pyridine. This mxture is heated --o0 65" C, 10a cm 3 of 30%
hydrogen peroxigle; as© Shewdyy POLTY ©shyl gy ov@ernd 5 1d i esinddiem tdee m xture

is stirred at 850C 25 for 30 mnutes and then cooled to +10'C. 1.0 cm 3 of
32% form of a colorless oil.
10 2-Methylsulfanylpyridine may be prepared by
carrying out the procedure in the following manner:
6.2 cm® of methyl iodide are slowly added to a solution
of 11.0 g of 2-mercaptopyridine in 105 ce® of 1 N
sodium hydroxide. The reaction mixture, whose
15 temperature has risen to 30°C, is cooled to room
temperature. After stirring for 2 hours, the mixture is

extracted with 100 cm’

of dichloromethane, the organic
phase is dried over magnesium sulfate and concentrated
to dryness at 50°C under reduced pressure (2.7 kPa).

20 The oil obtained is purified by distillation under
reduced pressure. 9.0 g of 2-methylsulfanylpyridine are
obtained in the form of a colorless liguid, b.p. =
84°C/45 mmHg.
Example 21

Z5 3-{1-[Bis(4-chlorophenyl)methyl]lazetidin-3~-
ylmethylsulfonyl}pyridine may be prepared by carrying
out the procedure as described in Example 20, starting
with 0.15 g of 3-{1l-[bis(4-chlorophenyl)methyl)]-

azetidin-3-ylidenemethylsulfonyl}pyridine, 20 cm® of a



aqueous ammonia and 5.0 cm 3 of a 37.5% aqueous solution of sodium
hydrogen sulfite are added to the nmedium followed by 10 cm 3 of water and
50 cm 3 of dichloromethane. The mixture is separated after 148 settling,
the organic sulfate, filtered and reduced pressure (2.7 is disintegrated
with 5 insoluble gumis dichloromethane. phase is dried over magnesi um
concentrated to dryness under kPa). The colorless oil obtained 50 cn8 of
pet rol eum et hey/ sndniheu fd |4 ereckans dreketang drmd Tdeha0d Ut i ond o amhded i s
30 cnmB of concentrated to dryness at 50C under reduced pressure (2.7 kPa).
3.5 g of 2-netthydsid drorkyd gy ydht e ar@. obt@aised3+ il hel s forenlod-@ col orl ess
oil. 10 2-Met hyl sul fanyl pyridine may be prepared by carrying out the
procedur e i n gty lolrewi ngl ameiniedin63 2 bwst of 1 set fyty § ool ofed are 5% owl y
added to a solution of 11.0 g of 2-mercaptopyridine.in 105 cnB8 of 1 N
sodi um hydr oxdfea imere ¥eaehs ofP il x@ tire, "ivhiss @ A% g enp &r AHr S184$ T en to
30C, 15 opol efl £0 [,90m  LEMPerRALUr g At et 34 braa Lon 3shoyrs, the

w

3H); 3.35 (mt : 2H); 3.43 (d, J = 6.5 Hz ; 2E}; 4.25
(s ¢+ 1H); from 7.20 to 7.40 (mt : 8H); 7.54 (ddd,
J = 8-5 and 1 Hz : 1H}); 8.18 (ddd, J = 8-2.5 and
1.5 Hz : 1H); 8.90 (dd, J = 5 and 1.5 Hz : 1H); 9.1:-
193 (dd, J = 2.5 and 1 Hz : 1lH)].
3-{1-[Bis(4-chlorophenyl)methyl)]azetidin-3~
ylidenemethylsulfonyl}pyridine may be prepared by
carrying out the procedure as described in Example 20,
starting with 0.8 g of 1-[bis{4-chlorophenyl)methyl)]-
15 3-(pyrid-3-ylsulfonylmethyl)azetidin-3-o0l, 50 cm® of
dichloromethane, 0.22 cm’ of methylsulfonyl chloride
and 0.8 g of 4-dimethylaminopyridine. 0.50 g of 3-{1-
[bis (4-chlorophenyl)methyl) ]Jazetidin-3-
ylidenemethylsulfonyl}pyridine is obtained in the form
20 of a cream-colored powder.
1-[Bis(4-chlorophenyl)methyl) ]-3-(pyrid-3-
ylsulfonylmethyl)azetidin-3-0l may be prepared by
carrying out the procedure as described in Example 20,
starting with 3.3 g of 1-[bis(4-chlorophenyl)methyl)]-
25 azetidin-3-one, 50 cm® of tetrahydrofuran, 3.5 g of
3-methylsulfonylpyridine and 2.4 g of potassium tert-
butoxide. 1.4 g of 1-[bis{(4-chlorophenyl)methyl)]-3-
(pyrid-3-ylsulfonylmethyl)azetidin-3-o0l are obtained in

the form of a white powder.




extracted with 100 cnB of dichloronethane, the organic phase is dried over
magnesi um sul fate and concentrated to dryness at 50C under reduced
pressure (2.7 kPa). 20 The oil obtained is purified by distillation under
25 reduced pressure. 9.0 g of 2-nethylsubdanyl pyridine are obtained in the
formof a colorless liquid, b.p. _ 84C 45 nmHg. Exanple 21

3-{1-[ Bi s(4-chl orophenyl ) net hyl ] azeti di n- 3- yl met hyl sul fonyl } pyri di ne may
be prepared by carryidgieausl def grwigedurei res es ord hedepar &kanpl e 20,
starting with 0.15 g of 3-{1-[bis(4-chlorophenyl)nethyl)]-

azeti di n- 3- yldatenemsg hyltsut HFonyt dqaaich nes s onot @ 1Bl S0 i xt ure of
di chl oronet hane and et hanol, and 80 ~of sodi um borohydrjde. 0.11 g of
3-{1-[ bi s(4- chilarteinphehyht ) rethyd] @ Nt BgA mettw | SUlFonAS pyridine is
obtained in the formof a white powder [1H NVR spectrum5 (300 MHz, CDC13,
8 in ppm : fHORD. 7% 1 Mo AU acghic 238 (> QL 33.43 (d, J = 6.5
Hz ; 2H); 4.25 (s, 1H), from7,20 to 7.40 {nt_ :0 8H); 7.54 (ddd, J = 8-5 and
1 H : 1HY: 8?@1@3(10‘?159,%“34@3”2% 10%d 42 55 © H)3;O/°g?’©(6‘r(0§§,“(fefoéﬂéﬁ?d 1.5 Hz
: 1H); 9.11 10,(dd, J, =25 Jd Hz - 1H)] . , 3

3-{1-[Bi s(4- c%’f%r%b%%n%ﬁ%t%f?l%) AZ St §]m§/‘1cin Enéist Ky18ul Pon$1 ) pyri di ne
may be prepar-e in . L he. pr ri. d | e 20,
starting wt h?'g'. %yga(%g(%-y% blgcéf()l%gjé(ﬁ'ocr)gp %ﬁgﬁ ﬁ%ﬁ@%ﬁs& SPEFLL. BXAEP

crude oil obtained is crystallized with 20 e’

ot
diisopropyl ether, the crystals are filtered, drained

10 and dried under reduced pressure (2.7 kPa). 4.5 g of 3-
methylsulfonylpyridine are obtained in the form of
white crystals (m.p. = 58°C.)

3-Methylsulfanylpyridine may be prepared by
carrying out the procedure in the following manner:

15 20 cm® of isocamyl nitrite are added to a mixture,
heated to 80°C under argon, of 9.4 g of 3-aminopyridine
and 100 cm® of dimethyl disulfide. After stirring for 2
hours at 90°C, the reaction mixture is cooled to 20°C
and then purified by fractional distillation under

20 reduced pressure. 8.4 g of 3-methylsulfanylpyridine are
obtained in the form of a pale yellow liguid, b.p. =
90°C/30 mm of mercury.

Example 22
4-{1-[Bis(4-chlorophenyl)methyljazetidin-3-

25 ylmethylsulfonyl}pyridine may be prepared by carrying
out the procedure as described in Example 20, starting
with 0.15 g of 4-{1-[bis(4-chlorophenyl)methyl) |-
azetidin-3-ylidenemethylsulfonyl}pyridine, 20 cm® of a

50/50 mixture of dichloromethane and ethanol, and 80 mg



15 3-(pyrid-3-ylsul fonyl net hyl )azetidin-3-o0l, 50 cnB of dichl oronethane,
0.22 cnB of nethylsulfonyl chloride and 0.8 g of 4-dinethylam nopyri di ne.
0.50 g of 3-{1- [bis(4-chlorophenyl)nethyl)lazetidin-3-

yl i denenet hyl sul fonyl }pyridine is obtaingd in the form20 of a
cream col ored powder. 1-[Bis(4-chlorophenyl)nethyl)]-3-(pyrid-3-

yl sul fonyl nmet hyl )azeti di n-3-ol may be prepared by carrying out the
procedur e as ddeserdihed dordxatmlde 20). 1St & td g W - 3.s3{ 4 ofloro-

1-[ bi s(4-chl orophenyl )net hyl)]- 25 azetidi n-3-one, 50 cnB of

t et r ahydr of urcdren 3. )meg fofl | Bzareitduiyi] -sid yf larpt hpdrs udl freen valinich v2- 41 igheofi ot assi um
tert- butoxide. 1.4 g of 1-[bis(4-chlorophenyl)nethyl)]-3-

(pyri d- 3-yl sftoriyiaetiny | Ytz atd i e 3-aivhdrte db?t%ﬁierfed "Hn NMRhe pRetmusf  a

white powder. 150 3-Methyl sul f.on ridin be_prep carrying out
the procedur e 3 d8&or i Jl'ng’EkérrgF\;@ 20 %rg’ﬁa? L?ﬁ ?hg é of sodi um

tungstate, 10 cm of ter amﬁ of 35
met hyl sul ?anﬁrbyrlzdler?ev@tl’S cnB thZSO% dr oge% p tr’oﬂ de ' eﬂ“rd t 2 cnB of

32% aqueous amoni an 2 of aqu soI tion sodi um
%1 70%8 ta| ngzdg Qscryéi 5 11 20 cn8 o-

hydrogen sul fite: crude il dl 15'7¢ed i

di i sopropyl et hg , gﬁg kgl%/st & %Bar@%gdjl& e({ed ﬁralmzed 10, a,nd8 dy{ ed under

reduced pressure ( nethyl fonylpyrldlne are obt ai ned
in the form of, Whiteg ny§tgﬂg%(rnjgx - 58C.) 3-Methyl sul fanyl pyridi ne may
be prepared by

4-{1-[Bis(4-chlorophenyl)methyl)]lazetidin-3~
10 ylidenemethylsulfonyl}pyridine may be prepared by
carrying out the procedure as described in Example 20,
starting with 0.8 g of 1-[bis({4-chlorophenyl)methyl)]-
- (pyrid-4-ylsulfonylmethyl)azetidin-3-0l, 50 cm’® of

dichloromethane, 0.22 cm’

of methylsulfonyl chloride

15 and 0.8 g of 4-dimethylaminopyridine. The crude product
is purified by chromatography on a silica gel column
(particle size 0.04-0.063 mm, height 20 cm, diameter
2 cm), eluting under an argon pressure of 0.5 bar with
a mixture of cyclchexane and ethyl acetate (40/60 by

20 volume) and collecting 20-cm® fractions. Fractions 5 to
10 are combined and concentrated to dryness under
reduced pressure (2.7 kPa). 0.42 g of 4-{1-[bis(4-
chlorophenyl)methyl)]azetidin~-3-ylidenemethylsulfonyl}-
pyridine is obtained in the form of a white crystalline

25 powder.

1-[Bis(4-chlorophenyl)methyl) ]-3-(pyrid-4-

ylsulfonylmethyl)azetidin-3-o0l may be prepared by

carrying out the procedure as described in Example 20,

starting with 2.5 g of i-[bis(4-chlorophenyl)methyl)]-



carrying out the procedure in the follow ng manner: 15 20 cnB of i soanyl
nitrite are added to a m xture, heated to 80C under argon, of 9.4 g of

3-am nopyridine and 100 cnB of dinethyl disulfide. After stirring for 2
hours at 90C, the reaction mxture is copbed to 20C and then purified by
fractional distillation under 20 reduced pressure. 8.4 g of

3-net hyl sul fanyl pyridine are obtained in the formof a pale yellow |iquid,
b. p. 90C/ 30 gvndfnBraiy,y .5 Exanpbe 22trahydrofuran, 2.6 g of 4-

4-{1-[Bi s(4-chl orophenyl ) net hyl ] azeti di n-3- 25 yl net hyl sul fonyl } pyri di ne
may be prepamed Hyl sadrfron g yauitd itrtee prdcedure @fs mesordbed lartExanpl e 20,
starting with 0.15 g of 4-{1-[bis(4-chlorophenyl)nethyl)]-

azeti di n- 3- yldudenerks hylsul foma Jpsyardwditheb 0 nem iof riri50YsS0 o xt ure of

di chl oronet hane and et hanol, and 80 ng 151 of sodium borohydride. 0.13 g of
4-{1-[bi s(4- aﬂr&r@twﬁh» st iy | Jlaetd diont QA HE hiRESTH FOTR/iSRA i di ne i s
obtained in the formof a 0 71H NVR s ectrun1 300 MHz, CDC- 3,
in ppm :“f r g5 1% o }(erftgkpt V%LI—%m’ 213898“& LI "Hze luoma 3 36 (t,

J =7 Ft : X from7.20 to 7.35
(nt : 7%?%%&%&%”%p“?$%e‘ﬁg % Hm&%u%mm%%% 2H) ] .
4-{1- [8'3(4 %ﬂ! ?gﬁﬂfqylé cﬁrﬁqu tdp'ﬁhé%l methane and metbaqsl

yl i denenet hyl'su }pyrl e prepare y carryling out

pl‘ ocedure as @@85 k%edvélnlr@()am@ @&11e<§r§ﬁ{§ g it B Q.8 19 nQf,
1-[ bi s(4- chlorophenyl)nethy

Fractions 8 to 27 are combined and concentrated to

10 dryness under reduced pressure (2.7 kPa). A cream-
colored powder is obtained which is recrystallized from
5 cm® of acetonitrile. The crystals are filtered,
drained and dried under reduced pressure (2.7 kPaj.
1.4 g of 1-[bis(4-chlorophenyl)methyl)]-3-(pyrid-4-

15 ylsulfonylmethyl)azetidin-3-0l are obtained in the form
of white crystals, m.p. = 130°C.

4-Methylsulfonylpyridine may be prepared by

carrying out the procedure as described in Example 20,
starting with 14 g of sodium tungstate, 4 cm’ of water,

20 0.05 cm® of 100% acetic acid, 3.3 g of 4-methyl-
sulfanylpyridine, €.5 cm® of 30% hydrogen peroxide ard

3 0f 32% aqueous ammonia and 1 cm’ of 37.5%

then 0.25 cm
aqueous solution of sodium hydrogen sulfite. The crude
0il obtained is crystallized with 10 cm® of diisopropyl
25 ether, the crystals are filtered, drained and dried
under reduced pressure (2.7 kPa). 2.6 g of 4-methyl-

sulfonylpyridine are obtained in the form of white

crystals.



3-(pyrid-4-yl sul fonyl net hyl )azetidin-3-ol, 50 cnB of d_chl oronethane, 0.22
cnB of nethylsul fonyl chloride 15 and 0.8 g of 4-dinethylam nopyridi ne. The
crude product is purified by chromatography on a silica gel colum
(particle size 0.04-0.063 mm height 201sm dianeter 2 cn), eluting under
an argon pressure of 0.5 bar with a m xture of cyclohexane and et hyl
acetate (40/60 by 20 volune) and collecting 20-cnB fractions. Fractions 5

to 10 are conbi ned and ) onoanylatad; gy dragines staynder pregduced pressure (2.7
kPa). 0.42 g of 4-{1-[bis(4-

chl or ophenyl )amtrhyilng azet itdin-Bodddere st d sulifierd/ [ gn Epanimdine s
obtained in the formof a white crystalline 25 powder. .

1- [ Bi s( 4- chl crtepitemd )wietthyl ) ] 33 (P rd dheecaptamfoiidnfet i aZet iodi n- 3- ol
may be prepared by carrying out the procedure as described in Exanple 20,
starting with X 5qfigm NyBIEATHYE dprrerfit) Rét AFEYY 11529386t diPR- 3- one,
50 cnB of tetrahydrofuran, 2.6 g of neth ul f onyl pyridine and 1.8 g of
pot assi unr - ertt Wit ¢k AP ThE 4 udke pd%%d‘{fc%g 330"{ éfh%tdﬁi‘!satpltﬂri flirbcgerby

chronat ography on a silica gel um (particle size 5 0.04-0.063

hei ght 30 cmly “d?p%cﬁc% ér’ Scun’jge, : e‘ﬁﬁ igthi( u"ﬁ e(:'rtcnayﬁL SaL‘rlgf'gann}’plr s%luQ?‘eneofaIgg.nS bar

with dichlorog ane; an 4t R UL di ghl or amet hane, and

nmet hanol (9 %ﬁcollungﬁﬁgﬁ% coICFfegati ng 20?pca(r)r§8tf'r ac'té)'ons. Fr ac/tions 8 to
27 are combi ngd and,conceptrated to 10 dryness under reduced pressure (2.7
kPa). A cream col ored powder is obtained which is recrystallized from

Example 23

10 1-[Bis(4-chlorophenyl)methyl]j-3-[(3,5~
difluorophenyl)sulfonylmethyllazetidine may be prepared
by carrying out the procedure in the following manner:
78 mg of sodium borohydride are added, under argon, to
a solution of 0.50 g of 1-[bis{4-chlcrophenyl)mechyl]-

15 3-[(3,5-difluorophenyl)sulfonylmethylene]azetidine
dissolved in 25 cm’ of anhydrous methanol and 25 cm® of
anhydrous dichloromethane. After stirring for 24 hours,
80 cm’® of water and 50 cm’ of dichloromethane are added,
the mixture is separated after settling, washed with

20 80 cm’ of water and then 80 cm®

of a saturated agqueous
sodium chloride solution. The organic phase Is dried
with magnesium sulfate, filtered and then evaporated to
dryness under reduced pressure (2.7 kPa). The residue
is chromatographed on a silica gel column (particle

25 size 0.02-0.04 mm, height 20 cm, diameter 14 cm),
eluting under an argon pressure of 0.7 bar with a
mixture of cyclohexane and ethyl acetate (90/10 by

volume) and collecting 5-cm’® fractions. Fractions 60 to

82 are combined and concentrated to dryness under



5 cnB of acetonitrile. The crystals are filtered, drained and dried under
reduced pressure (2.7 kPa). 1.4 g of

1-[ bi s(4-chl orophenyl )net hyl )] -3-(pyrid-4 15 yl sul fonyl net hyl )azeti di n- 3-ol
are obtained in the form of white crystgys, mp. = 130

4- Met hyl sul fonyl pyri dine may be prepared by carrying out the procedure as
described in Exanple 20, starting with 14 g of sodiumtungstate, 4 cn8 of

water, 20 0.Q3uead gEe%QQ%baQchCk@%bd,OSQ@ ¢ ff 4-~efikyls-
sul fanyl pyridine, 6.5 cnB of 30% hydrogen peroxide and then 0.25 cnB of

32% aqueous amBRbphang 1l melhyof] -37.[5%, sagueaws rophidniyan sefl feedilum hydr ogen
sulfite. The crude oil obtained is crystallized with 10 cnB of dii sooropyl
25 ether, theethystfakzetddenk litevbdaiteal ned thrd fdrred £ wndér treduced
pressure (2.7 kPa). 2.6 g of 4-nethyl- sulfonyl pyridine are obtained in the
form of whi neolérydtal MR158edt MenhyB8QI FHny| OPELgi e imaypdr® pr epamed by
carrying out the procedure as described in Exanple 20, starting with 11.0
g of 4-ne¥capt-dpyticdien®’ 10% ¢nBHof 2188 dddi m=hydiiexi:d@Harid 36.3% cnB of

met hyl iodide. The 5 crude oil obtained is purified by distillation under
reduced presdtired F. #2g ofRd7met-Ayl SaIrf dnyl PyHizdiin€Hare 4 -t disnéd in the
formof a white paste, b.p. = 1200C 4 mm of rcury. Exanple 23 10

1-[ Bi s( 4- chl 6Féph n&ﬁ) ety M] ?3-%[ 6@,‘153-& ﬂzudrgeﬁﬂémﬁr)om R %o

sulfonylnethx[g%z§%kdhn%ﬂq§y79%4pw%ganegH)]_

Example 24

10 1-[Bis (4-chlorophenyl)methyl]-3-[ (3, 5-
difluorophenyl)sulfonylmethylenelazetidine may be
prepared by carrying out the procedure in the following
manner: 4.3 cm® of methylsulfonyl chloride are added to
18.8 g of 1-[bis(4-chlorophenyl)methyl]-3-[(3,5-

15 difluorophenyl)sulfonylmethyllazetidin-3-0l dissolved

in 800 cm®

of dichloromethane at room temperature,
followed, in small portions, by 16 g of 4-dimethylamino
pyridine. After 22 hours, the reaction mixture 1is
washed with 3 times 700 cm® of water and then 700 cm® of

20 a saturated aqueous sodium chloride solution. The
organic phase is dried with magnesium sulfate, filtered
and then evaporated to dryness under reduced pressure
(2.7 kPa). The residue (25 g) is chromatographed on a
silica gel column (particle size 0.02-0.04 mm, height

25 36 cm, diameter 8.5 cm) eluting under an argon pressure
of 0.7 bar with a mixture of cyclohexane and ethyl
acetate (90/10 by volume) and collecting 250-cm’

fractions. Fractions 2 to 148 are combined and

concentrated to dryness under reduced pressure (2.7



by carrying out the procedure in the followi ng manner: 78 ng of sodium

borohydri de are added, under argon, to a solution of 0.50 g of

1-[ bi s(4-chl orophenyl ) ne-: ~hyl]- 15

3-[(3, 5-di fluorophenyl)sul fonyl met hyl engefaze-i di ne di ssolved in 25 cn8 of

anhydr ous net hanol and 25 cnB of anhydrous dichl oronet hane. After stirring

for 24 hours, 80 cnB of water and 50 cnB of dichl oronethane are added,

the m xture ikPsepat at®dy aff er- et ¢ [ 4 hoh 1 washiesh wi ke 20y BD-enB( ©f Swat er and

then 80 cnB of a saturated aqueous sodium chloride solution. The organic

phase is dri etffweromegmnes) s 5ot Bretn Yl ¢nelzte bl 1henr evaporated to

dryness under reduced pressure (2.7 kPa). The residue is chronatographed

on a si Ilca gel deft uFRET paf t7 PRl BB 29bke ol G2 NMROARRA" IS ght? D!

di anet er C el.ut.i ng under _a on pressure 0.7 bar mnth 8

m xture of cﬁg%ahExgnénagﬁméthyP gcev 5% )10 %y vdFﬁne)agnd dolPlrect i ng

5-cm fragtlons Fraction to 82 are, c ned nd gonc nlr ted to

dryness under ‘3154 {PdUC%df%rgg%ureg%2’7 kPa g & 8 @ ﬁ

chl or ophenyl) thy ( | yor eny. Iio I azetldlne is
rophenyl) et vkl g 4 (35 5: 813149 P Fﬁm 0y rum(s%?)]

obtained in t form of a Wwhi SO|I spect MHz, CDC13r S
in ppm : from5 2. 7511932595—&HIoroéD@myg)r§§t}€§/l H) 73&-d%@tllor§*36 (t,

J=Hz : 2H) ; 3.41 (d, J = = 9 and
2.5 Hz ' 1H) ;phépm Vs 2060y 1de B8Ry (Mhzet Bl a-3-48 &Y be 2Zbhdpabxanpie 24 10
1-[Bis(4 chlorophenyl)nethyl] 3- f(3,5-

carrying out the procedure in the following manner:

10 42.9 cm® of 1.6 M butyllithium in hexane are added
dropwise to a solution of 13.2 g of (3,5-difluoro-
phenyl)methyl sulfone in 800 cm® of tetrahydrofuran
After 0.5 hour at -70°C and 0.5 hour at -30°C, 14 g of

- [bis{(4-chlorophenyl)methyl]azetidin-3-one dissclved

15 in 150 cm® of tetrahydrofuran are added dropwise at
-70°C. After 3 hours at -70°C, the reacticn mixture is
poured into a saturated ammonium chloride solution and
extracted with ethyl acetate. The organic phase 1is
washed twice with 400 cm® of water and then 400 cm’ of a

20 saturated aqueous sodium chloride solution, dried with
magnesium sulfate, filtered and then evaporated to
dryness under reduced pressure (2.7 kPa). The residue
(25.14 g) is chromatographed on a silica gel column
(particle size 0.06-0.04 mm, height 31 cm, diameter

25 7.5 cm), eluting under an argon pressure of 0.5 bar
with a mixture of cyclohexane and ethyl acetate (85/15
by volume) and collecting 200-cm® fractions. Fractions
13 to 16 are combined and concentrated to dryness under

reduced pressure (2.7 kPa). After crystallizatior from



di fl uorophenyl) sul fonyl net hyl ene] azeti dine may be prepared by carrying
out the procedure in the followng manner: 4.3 cnB of nethyl sul fonyl
chloride are added to 18.8 g of 1-[bis(4-chlorophenyl)nethyl]-3-[(3,5 15
di f 1 uorophenyl) sul fonyl nmethyl]azetidint8sol dissolved in 800 cnB of

di chl oronet hane at roomtenperature, followed, in small portions, by 16 g
of 4-dinmethylam no pyridine. After 22 hours, the reaction mxture is
washed with 2thyies tH cnf loframaitesr ad dihemg,00: .oy of £ 20- & isatqq at ed
aqueous sodium chl oride solution. The organic phase is dried with

magnesi um suldratog,odhidrtydried: thand -theln( 3eveapor at ed t o dryness under reduced
pressure (2.7 kPa). The residue (25 g) is chromatographed on a silica gel
col um ( par t 9 fe Ui 5 hee o2 )65 Wl o L e gt ] a8 3@t igm 3 dilarveteer 8.5 cm)

el uting under an argon pressure of 0.7 bar with a m xture of cycl ohexane
and ethyl at&RIEFHOMFNYy MTURY At Id@ 1etichg 250-cnB  fracti ons.

Fractions_2 to 148 ar onbi ned an cancentrated to dryness under reduced
pressure (2.7 155 kPa()eB.’%Z. Oo’ﬁ‘OP?‘-e[rﬁi Flﬁté}ﬂﬂorsd‘plr%ﬁw YHet A ]-3-1L~" 3, 5-
di f | uor ophenyl | f onyl ne ti.din re phtai.ned. in the formof a
Whi to sol1d FIRNE Sasbtr i Caabo M TeredtlE Th e S F .
2H); 4.28 X ~' = B + olF):, 46. ; : (tt-, J =9
a:?j "12.5 &z%alnﬁ)?e? ¥ rzozfni ?C.“%ﬁtfg%?fczeu% e %FD%{{HB%%_ %E%F rtrtZtgéfH%)E].

1- [ Bi s(4- chl oyeepheywyll netdwy ldxcdrd™( 3re- dibkdoOr8 a4 solution of 13.3 g

phenvl - ) sul f onyl net hyl | azeti di n-3-0i may be prepared by carrying out the
procedure in dfhe F,d-ddov ng reHay 1) methylsulfide dissolved in
10 450 cm’ of methanol. After 20 hours at room
temperature, the reaction mixture is diluted with
dichloromethane and water and separated after settling.

The organic phase is washed twice with 700 cm®

of water
and then 700 cm® of a saturated agqueous sodium chloride

15 solution, dried with magnesium sulfate, filtered and
then evaporated to dryness under reduced pressure
(2.7 kPa). 13.2 g of (3,5-difluocrophenyl)methyl sulfone
are obtained in the form of a white solid.

(3,5-Difluorophenyl)methylsulfide may be

20 prepared by carrying out the procedure in the fcllowing
manner: 64 cm® of 1.6 M n-pbutyllithium in hexane are
added dropwise at -70°C to 11.8 cm’ of l-bromo-3,5-
difluorobenzene diluted in 200 cm® of ethyl ether.
After 0.5 hour at -70°C, 14.2 g of S-methyl

25 methylthiosulfonate dissolved in 60 cm’® of
tetrahydrofuran are added dropwise at -70°C. After
3 hours at -70°C and then 18 hours at room temperature,

the reaction mixture is poured into a saturated

ammonium chloride solution and extracted with ethyl



10 42.9 cm 3 of 1.160 M butyllithiumin hexane are added dropw se to a
solution of 13.2 g of (3,5-difluoro phenyl)nethyl sulfone in 800 cm 3 of
tetrahydrofuran. After 0.5 hour at -70"C and 0.5 hour at -30'C, 14 g of

1-[ bi s(4-chl -orophenyl ) met hyl Jazeti di n-3s-pne di ssolved 15 in 150 cm 3 of
tetrahydrofuran are added dropwi se at -700C. After 3 hours at -70'C, the
reaction mxture is poured into a saturated ammoni um chl oride solution and

extracted w hBeebhyl. aget atganlbePREaNiiG RRASRJ $u3 cavashed oW geswith 400
cmof water and then 400 cmi” of a 20 saturated aqueous sodi um chloride

sol ution, drbedweikh aagnesieum3syl tafeorfhl tetedaond Lhgacg¥apgrabgd to
dryness under reduced pressure (2.7 k2a). The residue (25.14 g) is

chr onat ogr aphedoonda Stlécdogel dedkdnwithpakiinelse usi 2€13286-0. 04 mm hei ght
31 cm dianeter 25 -7.5 cn), eiuting under an argon pressure of 0.5 bar
with a m xtuféelokregckobhexare amdpetrhylkdacet atrened5/ Lndeky redluges) and
collecting 200-cm 3 fractions. Fractions 13 to 16 are conbi ned and
concent r at ederresdnyaeds -Und&r) .r éduded predsSubediZliok2ahenifll er
crystallization from156 5 ethyl ether, filtration and drying, 4.5 g of
1-[ bi s(4- chi"6Ebghéeny L Aet BYE] OBLpEBeS- 1gi theofophenfl B vellow oil.
sulfonylnethél%gz tidin-3-o0l are obtained in the formof a white solid.
(3,5-Di fl uor f ﬁ;?) thyl sulfone may be prepared by carrying out the

procedure in the fo'b?%%”% of meta-chloroperbenzoic acid is added

at room temperature to a solution of 0.40 g of 1-

10 [bis (4d-chlorophenyl)methyl]-3- (phenylsulfanyl)azetidine
in 20 cm’ of dichloromethane. After stirring for
3 hours at room temperature, the reaction mixture is
washed with 30 cm’ of a saturated sodium hydrogen
carbonate solution, dried over magnesium sulfate,

15 filtered and concentrated to dryness under reduced
pressure (2.7 kPa). After chromatography on a silica
gel column (particle size 0.06-0.200 mm, height 25 cm,
diameter 2 cm), eluting under an argon pressure of
0.8 bar with an ethyl acetate/cyclohexane 20/80 by

20 volume mixture and collecting 60-cm® fractions,
fractions 9 to 16 are combined and concentrated to
dryness under reduced pressure (2.7 kPa), taken up in
heptane in order to isoclate 100 mg of l1-[bis(4-chloro-
phenyl)methyl]-3-[ (RS)-phenylsulfinyllazetidine in the

25 form of a white solid ['H NMR spectrum (300 MHz, CDCls,
O in ppm) : 3.01 (broad t, J = 7.5 Hz : 1H); 3.32
(broad ¢, J = 7.5 Hz : 1H); 3.45 (broad t, J = 7.5 Hz
2H); 3.59 (mt : 1H); 4.45 (broad s, : 1H); from 7.15 to

7.65 (mts : 13H)].



manner: 225 cnB of water and, in small quantities at 5C, 56.3 g of oxoneR
are added to a solution of 13.3 g of (3,5-difluorochenyl)nethylsulfide

di ssolved in 10 450 cnB8 of nethanol. After 20 hours at room tenperature,
the reaction mxture is diluted with digshi oronethane and water and
separated after settling. The organic phase is washed twice with 700 cnB
of water and then 700 cnB of a saturated aqueous sodium chloride 15

sol ution, drimhippld 2@mgnesi um sul fate, filtered and then evaporated to
dryness under reduced pressure (2.7 kPa). 13.2 g of

(3, 5-di fl uorophenyl ) nethyd ofil f:omee” are cbtd@icned: ise viehre If gromtdforss whi t e
solid. (3,5-Difluorophenyl)nethylsulfide may be 20 prepared by carrying
out the procedur®e smihect oPf owi 7Yy I nahnkeT (PBA(4MB of 1.6 M n-butyllithium
in hexane are added dropwise at -70C to 11.8 cnB of 1- bﬂ,rgm)-B, 5-

di f | uor obenz &xel A PRRFHY + HOBY s> of PhemytSet tery L) 26 6er® % Hour at - 70C,
14.2 g of S-nethyl 25 t hyl t hiosul fanate _di ssal ved .in.6Q cnB o

t et r ahydr of ur nJ]arE &dgdrgjcfé((ﬁ'rdpv?j's‘le G ° Oé.ceiﬁf:e?“édhoﬁr'g at' -9%0 and t hen
18 hours at roomtenperature, ther j 1 xture d.s paured.into a
saturated a qﬁ?:ﬁo C?ﬁlcgl‘lijdz SOl u |osﬁlalgftndcf%e%xtrgrc’?a(t‘cot{egvaﬁsét‘h%g{lﬁgﬁ‘ﬂlbt57 acet ate.

> . . ™ ( | o7 ocetal
e organic pg&;g%@ SM@?QGQJ%@&%&&ZQ@#@? £ 0& i’@é(gfléﬁdrnIJ@@Drg’_ c

of a saturate eous sodi um oride solution, dried wth nmagnesi um

sulfate, filtereg andedhgnegvaperahed 4 Qdmnasmdidele M eduaad o di essure
(2.7 kPa). 13.3 g of (3,5-difluorophenyl)-

3 times 100 cm® of water, dried over magnesium sulfate,

10 filtered and concentrated to dryness under reduced

~J

pressure (2.7 kPa). After chromatography on a silica
gel column (particle size 0.06-0.200 mm, heignt 40 cn,
diameter 2 cm), eluting under an argon pressure oI
0.8 bar with an ethyl acetate/cyclohexane (20/8C by

15 volume) mixture and collecting 60-cm’ fractions,
fractions 9 to 15 are combined and concentrated to
dryness under reduced pressure (2.7 kPa}, taken up in
heptane, the solid filtered and dried in order to
isolate 0.23 g of 1-[bis(4-chlorophenyl)methy>.]-3-

20 (phenylsulfonyl}azetidine in the form of a white solid
['H NMR spectrum (300 MHz, CDCls, & in ppm) : from 3.35
to 3.5C (mt : 4H); 3.96 (mt : 1H); 4.44 (s : 1H}; from
7.20 to 7.35 (mt : 8H); 7.57 (brocad t, J = 7.5 Hz
2H); 7.68 (tt, J = 7.5 and 1.5 Hz : 1H); 7.88 (broad d,

25 J = 7.5 Hz : 2H)].

Example 27
43.5 mg of sodium borohydride are added to a
sclution of 0.6 g of methyl 5-({i-[bis(4-chlorophenyl) -

methyl]azetidin—3—ylidene}methylsulfonylmethyl)thien—2—




met hyl sul fide are obtained in the formof a yellowoil. Exanple 25 0.25 ¢
of neta-chl oroperbenzoic acid is added at roomtenperature to a solution
of 0.40 g of 1 10 [bis(4-chlorophenyl)nethyl]-3-(phenylsulfanyl)azetidine
in 20 cnB of dichloronethane. After stlrg ng for 3 hours at room
tenperature, the reaction mxture is ed with 30 cnB of a saturated
sodi um hydrogen carbonate sol ution, drled over magnesium sul fate, 15

filtered andngaqga&@qg%@ ﬁg B0y RRSS o BNIEE nERIUCEE o 1 BEEBSUR S0 (R4 7 KPa) .
After chromatography on a silica gel colum (particle size 0.06-0.200 nm

hei ght 25 cnmp°cdi amet eea2teh, m@lddting sURGer ral Fodon sprassied af. 0.8 bar
with an ethyl acetate/cycl ohexane 20/80 by 20 vol unme m xture and coll ecting

60-cnB fractitbis, tetpachitans,9aha Lbear € ccobihned sard corftcemkrrated to
dryness under reduced pressure (2.7 kPa), taken up in heptane in order to
i sol ate 100 mgadh befibigsEdodkldote- around 0°C and supplemented with
phenyl ) met hyl ]-3-[ (RS) - phenyl sul fi nyl Jazetidine in the 25 formof a white
solid [1H NMVR.dpaet pdmse80amvEerobpdride -6 Aifitegp ) ho3rsl atbroath t, J = 7.5
Hz : 1H); 3.32 (broad t, J =7.5 H : 1H); 3.45 (broad t, J = 7.5 Hz 2H)
3.59 (nmt : 1H?mP§F45U€§noééesFeﬁciﬂpﬁ mﬂéﬁwrelsst§on¢e@5r@ﬁﬁ§ tol13H)]. 158
Exanple 26 1.2 g of oxonep'- are added in several no-rtions to a solution

of 0.80 g of AFYPESS( BNAER| SLEPRERY PYRECHFRl -3 ((phEdyI-sUPraRgE)a2€ t 4 di ne

Jn obtained is supplemented with 100 cm® of

dichloromethane and 20 cm® of distilled water. The

10 mixture is separated after settling, the organic phase
washed with twice 20 cm® of distilled water, dried over
magnesium sulfate, filtered and concentrated to dryness
under reduced pressure (2.7 kPa). The residue obtained
is purified by flash chromatography on silica gel

15 [eluent: cyclohexane/ethyl acetate (70/30 by volume)].
0.18 g of methyl (RS)-5-({1-[bis(4-chlorophenyl)-
methyllazetidin-3-yl}methylsulfonylmethyl)thien-2-~
yvlcarboxylate is obtained in the form of a white powder
['H NMR spectrum (400 MHz, (CD3;)»SO d6, & in ppm)

20 2.0 (t, 3 = 7.5 Hz : 1H); 2.86 (s : 3H); 3.14 (mt
2H); from 3.20 to 3.35 (mt : 1H); 3.45 (broad t, J =
7.5 Hz : 1H); 3.82 (s : 3H); 4.47 (s : 1H); 5.27 (d,
J = 11 Hz : 1H); 7.28 (d, J = 4 Hz : 1H); from 7.30 to

7.50 (mt : 8H); 7.72 (d, J = 4 Hz : 1H)].



53. 4CM O water, 3.4 CM3 of acetic acid, 3.4 cnB of 3 ethanol and 1.7
cmof sulfuric acid. Afte-- s-~~irring for 20 hours a-~i roomtenperature,
the reaction mxture is diluted with 10 0 cm 3 of di chi oronet hane, washed
with 3 times 100 crr, 3 of water, dried over nagnesium sulfate, 10
filtered and concentrated to dryness unglgp reduced pressure (2.7/ kPa).
After chromatography on a silica gel colum (particle size 0.06-0.200 nm
hei ght 40 cm dianeter 2 cm, eluting under an argon pressure of: 0.8 bar

with an ethyl acetate/ oyt phexane: {204 85 bycHb MOb i) 1 yhhet iy ) and

collecting 60-cm 3 fractions, fractions 9 to 15 are conbi ned and
concentrat ed &£t 04 ymnessy Undker e yeetices pr £ssylr e 21 j/dh k&a) 2 - ¢aken up in
heptane, the solid ffiltered and dried in order to isolate 0.23 g of
| - Fb4- s( 4- chl ox dpdrenyd ) eremahybe | o3t 2n¢phiemyt Isel fohydy azetnaimerin the form
of a white solid [1H NMR spectrum (300 MHz, CDC13, 6 in pp from3.35 to
3.50 (nt : 4H):;13.96c{methyH)>- gneghyssyfonyinegphy ) Yoiew-7735 (nt 8H);
7.57 (broad t, J =7.5H 2H); 7.68 (tt, J 7.5 and 1.5 Hz : 1H); 7.88
(broad d, S25vicarhoxylpte arg|adgsdnptle DICMIEHRRT DL UHE hotBhydri de
are added to a solution of 0.6 g of t hyi 5-(J!-[bis(4:-chiorophenyl) -
nethylIazetid?%g%ﬂy??%%ﬁ%?%ﬁ?hy?gu?f%%ﬁ?%%?%y?ét%i%ﬁ-% ﬂ%gfy}ghgb%?ylate in
Ig fﬁ”ﬁuf‘;s”gtcafgiogﬁé’r'lyeﬂ RO BL PG O%a n THE, £ E3CL 1 96 BY W 1S stirred for

tetrahydrofuran and then the suspension obtained 1is

cooled to -70°C. There are successively added 2.47 g of

10 potassium tert-butoxide, and then after 1 hour 30 min
at this temperature a solution of 1.7 cm’ of
methylsulfonylchloride in 8 cm® of ethyl ether over

2 minutes. The reaction medium is maintained for 1 hour

at -70°C and then the temperature is allowed to rise to

3 of distilled water.

15 around 20°C before pouring in 80 cm
The tetrahydrofuran is expelled under reduced pressure
and the aqueous residue obtained is extracted with
500 cm® of dichloromethane. The mixture is separated
after settling, the organic phase is washed with 3

20 times 80 cm’

of distilled water, dried over magnesium
sulfate, filtered and concentrated to dryness under
reduced pressure (2.7 kPa). The residue obtained is
purified by flash chromatography on silica gel [eluent:
cyclohexane/ethyl acetate (70/30 by volume)]. 1.6 g of

25 methyl 5-({1-[bis(4-chlorophenyl)methyl]azetidin-3-
ylidene}methylsulfonylmethyl)thien-2-ylcarboxylate are

obtained in the form of a cream-colored foam.




~this tenperature, and then for 5 hours at 20C before again being cooled to
around 0C and supplenented with 5 8.7 ng of sodium borohydride. After 18
hours at room tenperature, the reaction mxture is concentrated to

dryness under reduced pressure (2.7 kPa). The residue obtained is

suppl enented with 100 cnB of dichloronetpane and 20 cnB of distilled water.
The 10 m xture is separated after settling, the organic phase washed with
twice 20 cnB of distilled water, dried over magnesi um sul fate, filtered

and concentrated to dryess, ﬁﬁ By (%HidPa)- The residue
obtained is purified by flash o onatography on silica gel 15 [eluent:

cycl ohexane/ et i risssef Bd e (o angYDﬁ/&_rlé@)J]n tie 18 10 Of Aetigner:
(RS)-5-({1-[bis(4-chloropheny

nethyl]azetldaﬁ'B<yldfmﬁé@d&mnménn@rmﬂdmﬁgﬁamawaéb addat boxyd ate i s
obtained in the formof a white powder [1H NVR spectrum (400 MHz, (CD3)
2S0 d6, 5 in ppmMtric2®R. 6D tof Jnetlyb Hz(brdidmeth 8B Yisien3H); 3.14 (nt
2H); from3.20 to 3.35 (nt : F% 3.45 (broad t, J = 7.5 H : 1H); 3.82 (s
: 3H); 4.47 (slcanpryEaty iyl 0€r110|ﬁzethﬂq)cl AR thg sypspedsipr  1H);
from7.30 to 7.50 (nt (.72 (d, J 169 thhyl

5-( (" --[bis(prc‘?ﬂrb?%ph%n@?l_gn%‘{lh‘ffnqler rdefud £ ' Hbdis 19
azetidin-3-ylidenel nmet sul fonyl met h thien-z'-~ 11- carboxyl ate may be
obtal ned in CHEToH T bUlnas Harbes e SeAd AR fraded 4 tar FRLDOWLALS

S- (methy! sul fonyl re YL JLb, 8 e 205 ydear oyl ol £, ar e added. ol goom

tenperature un ar gon a I on of
1--bis(4- with four times 500 cm” of ethyl acetate, the combined

3
10 organic phases are washed successively with 250 cm® of
distilled water and 250 cm® of a saturated sodium
chloride solution, dried over magnesium suifate,
filtered and incompletely concentrated under reduced
pressure. The solid which appears is isolated by
15 filtration, rinsed with three times 25 cm® of ice-cold
ethyl acetate and provides 21.4 g of methyl 5-
(methylsulfonylmethyl)thien-2-ylcarboxylate in the form
of a cream-colored powder.
Methyl 5-(bromomethyl)thien-2-ylcarboxylate
20 may be prepared according to the method described by
Wityak J. et al., Bioorg. Med. Chem. Lett. (1893),
5(18), 2097-100.
Example 28
(RS)-1-[Bis(4-chlorophenyl)methyl]-3-[(3,5-
25 difluorophenyl)methylsulfonylmethyl]azetidin-3-
ylcyclopropylamine may be prepared in the following
manner: 2.52 cm® of cyclopropylamine are added to a

solution of 3 g of 1-[bis(4-chlorophenyl)methyl)]-3-



chl orophenyl ) net hyl ] azeti din-3-one in 200 cm 3 of tetrahydrofuran and then
t he suspension obtained is cooled to -700C. There are succes S4 Lvely
added 2.47 g of 10 potassiumtert-butoxide, and then after 1 hour 30 mn

at this tenperature a solution of 1.7 CM8 O nethyl sul fonylchloride in 8
cm 3 of ethyl ether over 2 minutes. Thejgeaction nediumis maintained for 1
hour at -700C and then the tenperature is allowed tor 4 se to 15 around
20" C before pouring in 80 cm 3 of distilled water. The tetrahydrofuran is

expel | ed unde(r &dL@ledllp(gg@ém 1 ANgk £ e SEUEOUS] r@udy@e@@tal ned is

,r
extracted w 2|11 '500 of di cveﬁ/ororret hane. The m xture is separated after
settling, the orgadige pﬂas:eolcsmf\/\@fheﬁdmndro&e%ﬂel mes 80 tempd roft udiesti | | ed
wat er, dried over magnesium sulfate, filtered and concentrated to dryness
under reduceih priesste@i ¢2. If kPA)C, Tivede esaduenebt ad nech | strpepi¢red by
-flash chromat ography on silica gel [eluent: cycl ohexane/et hyI acetate
(70/ 30 by volamedi.39.6ogrofalba neehy¢rature in the region of 24°cC,
5-(fI-[bis(4-chlorophenyl)methyllazetidin-3-
yl i denel net hytal fonythet pediWnehs 2c9near boxyPat enare *oBiafted in the

formof a creamcolored_foam 161 Mt t hyl sul f on rreth ) thien-2-
yl car boxy! at > Hay Bee obt afhed’ |?1tt‘?1et?%??6?\}("1’16e rré?m’é ¢ r%ﬁ gdé)f sodi um

t hyl | fi ded | uti
L by oot holS r o 2885 ok oo paal Par el PR SEodR 8 8 <R ¥R = 4net he
suspensi on %9&9690 p £§Qe§p lﬁeﬁbUémf U 7dlwr&omw%aﬁeeaa% on

nmediumi s then concen ess under
2.52 cm® of cyclopropylamine. The solution obtained is

10 stirred at a temperature in the region of 21°C, under
an inert argon atmosphere, for 87 hours and then
concentrated under 3 mbar at a temperature In the
region of 40°C. 3.64 g of (RS)-1-[bis(4-
chlorophenyl)methyl]-3-[(3,5~difluorophenyl) -

15 methylsulfonylmethyl]azetidin-3-ylcyclopropylamine are
thus obtained in the form of a pale yellow foam. ['H NMR
spectrum (300 MHz, CDCls, o in ppm) : 0.29 (mt : 1H);

from 0.40 to 0.75 (mt : 3H); 2.50 (mt : 1H);

N
]
w
9]

3H); 2.90 (unresolved complex : 1H); from 3.45 to 3.70
20 mt : 3H); 4.36 (broad s : 1H); from 4.60 to 4.890

9 ana

(broad unresolved complex : 1H); 6.87 (tt, J
2.5 Hz : 1H); from 7.20 to 7.40 (mt : 10H)].
Example 29
(RS)-{1-[Bis(4-chlorophenyl)methyl]-3-[(3,5-
25 difluorophenyl)methylsulfonylmethyl]azetidin—B—yl}—(2—
pyrrolidin-1l-ylethyl)amine may be prepared in the
following manner: 0.076 cm® of 1-(2-aminoethyl)-

pyrrolidine is added to a solution of 50 mg of 1-




reduced pressure (2.7 kPa). The residue is extracted wth four tinmes 500
cnB of ethyl acetate, the conbined 10 organi c phases are washed
successively with 250 cmi of distilled water and 250 cnB of a saturated
sodium chloride solution, dried over nagnesiumsulfate, filtered and

i nconpl etely concentrated under reduced; psessure. The solid which appears
is isolated by 15 filtration, rinsed with three tinmes 25 cnB of ice-cold
et hyl acetate and provides 21.4 g of nmethyl 5-

(et hyl sul f onyimetHTItH RIredrl ardraxyl1atse (i (3, the) iffarier pfheyaneam col or ed
powder. Methyl 5-(bronmonethyl)thien-2-ylcarboxylate 20 may be prepared
accor di ng to (the hethad desomdied lene |Wagtakiihe et d.5 dBi‘oofg. Med. Chem
Lett. (1995), 5(18), 2097-100. Exanple 28

(RS) - 1- [ Bi s( 4-chllarapteermdn)aretatyld -txafp(e3,88-ur25 in the region of

di f |1 uor ophenyl ) met hyl sul fonyl met hyl ] azeti di n-3 yl cycl opr opyl anmi ne nay be
prepared in t2ie Folurd@magn renaier ;2 ryBY i sgthegife] dpropyd latfiime: are added
to a solution of 3 g of 1-[bis(4-chlorophenyl)nethyl)]-3 16 1'72
[(3,5-dif |%o@@§ﬁéﬁ5ﬁ<§(ﬂrﬁet5rﬁﬂrsliﬂ# Gy 13 FETIRA TS dFetitf iEI YB3 XnB of

di chl oronethane, at a tenperature in the region of, 24C,_ under an inert
argon at nosplfer & %dteetr%arfcﬂﬁ% PR rﬁotﬁ%% IHeé r egi on of 24C, 5

(he T eact] on ISl LS GOIGRILL Bhed AL Laured, BRSNS har) o 2
obt ai ned, the region of 42°C and then the crude residue obtained
is dried under reduced pressure (about 3 mbar; at a
10 temperature in the region of 40°C. (RS)-{1-[bis(4-
chlorophenyl)methyl]-3-[(3,5-difluocrophenyl)mezhyl-
sulfonylmethyl]azetidin-3-yl}-(2-pyrrolidin-1-yl-
ethyl)amine is obtained in the form of an ochre-colored
foam. ['H NMR spectrum (300 MHz, CDCls;, & in ppm); from
15 1.75 to 1.95 (mt : 4H); from 2.55 to 2.85 (mt : 6H);
2.79 (s : 3H); 2.91 (¢, J = 6.5 Hz : 2H); 3.06 (d, J =

8.5 Hz : 1H); 3.17 (d, J = 8.5 Hz : 1H); 3.32 {(d, J =
d

o
1]
©

.5 Hz : 1H); 4.31 (s : 1H);:
4.56 (s : 1H); 6.88 (tt, J = 8.5 and 2.5 Hz : 1H); 7.22
20 (s :+ 4H); 7.25 (s : 4H; 7.34 (mt : 2H)].
Example 30
(RS)-{1-[Bis(4-chlorophenyl)methyl]-3-[(3,5~-
difluorophenyl)methanesulfonylmethyl]azetidin-3-
yllmethylamine may be prepared according to Example 29,

starting with 50 mg of 1-[bis(4-chorophenyl)methyl)]-3-

N>
(@]

[(3,5-difluorophenyl) (methylsulfonyl)methylene]-
azetidine, 0.5 cm® of dichloromethane and 0.3 cm® of a

solution of methylamine in tetrahydrofuran (2 M



which foamis taken up in 30 cnB of dichloronethane and 2.52 cnB8 of

cycl opropyl am ne. The solution obtained is 10 stirred at a tenperature in
the region of 21C, under an inert argon atnosphere, for 87 hours and then
concentrated under 3 nbar at a tenperature in the region of 40C. 3.64 g of
(RS)-1-[bis(4 chlorophenyl)nmethyl]-3-[(8¢&-difluorophenyl)- 15

nmet hyl sul f onyl nmet hyl ] azeti di n- 3-yl cycl opropyl am ne are thus obtained in
the formof a pale yellow foam [1H NVR spectrum (300 MHz, CDCl13, 6 in
ppm : 0.29 (g¥1utildd);. (ROM OL-40 it 0= d8pher3H)med BQ (HE- [ (AH)- 2.73
(s 3H); 2.90 (unresolved conplex : 1H); from3.45 to 3.70 2C (m : 3H);
4.36 (broad siiflit)rodheormgd.nek ityol <4 180bn ylbweoady lirrzesoldded Tonpl ex : 1H);
6.87 (tt, J =9 and 2.5 Hz : 1H); from7.20 to 7.40 (m : 10H]. Exanple
29 (RS)-{1-[ Bils{etdhtlomoptemd )aletdiyiqd 3 (F15- f%’l Of a yellow gum.
d|f|uorophenyl)nethylsulfon | met hyl zetldln

pyrrolidin-1-kyHeti{ )Séﬁlcﬁéuﬁhy AH¢ Bﬂ"‘épatcé)& S thré ?Qﬂl owi hgPTrehné?: 0.076
cnB of 1-(2-am noet hyl rrolidine is added to a squUon of 50rrgof 1
163 [bi s(4& ckﬂ%r%p@%n&ﬁ%@%ﬁﬂﬁs@‘ﬁ% TR S 07 o]pLHe'ny% )02

(oo e b e et .9 8 1% o S erpmmiters o e
sol ution 5 ohtai neppls §t§{r§gaat a_tenperature. in 3the Jegign of, 2C
under an argon at nbspher e, 22" hour s, concent rat ed under an al r stream
at a tenperatng.lfH ; 6.89 (tt, = 9 and 2.5 Hz : 1H); 7.22 (s
4HY; 7.24 (s : 4H); 7.32 (mt : 2H}].
10 Example 31
(RS)-{1-[Bis(4-chlorophenyl)methyl]-3-[(3,5-
difluorophenyl)methylsulfonylmethyllazetidin-3-
yl}isobutylamine may be prepared according to Example
29, starting with 50 mg of 1-[bis(4-chlorophenyl)-
15 methyl)]1-3-[(3,5-difluorophenyl) (methylsulfonyl) -
methylene]azetidine, 0.5 cm’ of dichloromethane and
0.0596 cm’ of isobutylamine. (RS)-{l-[bis(4-chloro-
phenyl)methyl]-3-1(3,5-difluorophenyl)methylsuifeonyl-
methyllazetidin-3-yl}isobutylamine is obtained in the
20 form of a white foam [lH NMR spectrum (300 MHz, CDCl;y 3
in ppm) : 1.01 (2d, J = 7 Hz : 6 H); from 1.70 to 2.15
(broad unresolved complex : 1H); 1.76 (mt : 1H); 2.51
(dd, J = 10.5 and 7 Hz : 1H); 2.76 (s : 3H); 2.80 (dd,
J = 10.5 and 6 Hz : 1H); 3.01 (d, J = 8.5 Hz : 1H);
25 3.14 (d, J = 8.5 Hz : 1H); 3.32 (d, J = 8.5 Hz : 1lH);
3.44 (4, J = 8.5 Hz : 1H); 4.31 (s : 1H); 4.58 (s
1H); 6.88 (tt, J = 8.5 and 2.5 Hz : 1H); from 7.15 to

7.30 (mt : 8H); 7.35 (mt : 2H)].



the region of 42C and then the crude residue obtained 1is dried under
reduced pressure (about 3 nbar) at a 10 tenperature in the region of 40C.
(RS)-{1-[bis(4- chlorophenyl)nethyl]-3-[(3,5-difluorophenyl)neohyl --
sulionyl net hyl ] azetidin-3-yl}-(2-pyrrolidin-1-yl- ethyl)am ne is obtained
in the formof an ochre-colored foam J{dH NMR spectrum (300 Mz, CDCl3r 6
in ppm ; from1l5 1.75 to 1.95 (m : 4H); from 2.55 to 2.85 (nt : 6H);
2.79 (s : 3H) 2.91 (t, J =6.5H : 2H); 3.06 (d, J = 8.5 Hz 1H); 3.17
(d, J =8 %@,32332(d J = 85H: 1H; 3.41 (d, J = 8.5 Hz :
1H); 4. 31 s 1 4.56 (s : 1H); 6.88 (tt, J = 8.5 and 2.5 Hz : 1H)
7.22 20 (s D 4H); 7.25 (8- A [ Bh.s3% (IR or opdny 1 Reammlig 30 7 (3, 5-
(RS)-{1-[Bis(4-chl orophenyl)nmethyl]-3-[(3,5-

di f | uor ophenyli)ameidranesul ilomd arstliyd 1] fazetlindi iy 3-] aydgfuietimyHam ne may be
prepared according to Exanple 29, 25 starting with 50 ng of

1- [ bi s(4- chondgheary Dareitrtyy In)dy e prepared according to Example 29

[ (3,5-difluorophenyl) (rmethyl sul fonyl ) met hyI ene] - azetidine, 0.5 an of

di chl or omet haria mrid 0. w3 e bfmaa ©fs ol Uitk ich( 4ofc et tpA heafivie mMefhyl) ]
tetrahydrofuran (2 V. 164 sol ution)

(RS) - { 1- [ bi s(-"chl-orspremay GHWH gy sulfonyl)methylene] -

d

6 1 yorophenyl ).ty sul v ety L Laget 0,2, | Lyt L amne s, obtainec
Egom §H)°f) 3 to](dlf(brga%zhu ra%ﬁ)qj‘ ‘Fh§ J@%dr#@ﬁr‘z ézﬁé 337 (AB2 AR
9 Hz : 2H); z%&ﬂugfbn JiﬂRSfLﬁgi bis(4-chlorophenyl)methyl]-3-{(3,5-
10 difluorophenyl)methylsulfonylmethyl]jazetidin-3-
yl}ethylamine is obtained in the form of a yellow gum
['H NMR spectrum(300 MHz, CDCls & in ppm) : 1.22 (t, J =
7 Hz : 3 H); from 2.70 to 2.85 (mt : 2H); 2.77 (s
3H); from 2.95 to 3.10 (unresolved complex : 1H); 3.05
15 (d, J = 8.5 Hz : 1H); 3.17 (d, J = 8.5 Hz : 1H); 3.33
(d, J = 8.5 Hz : 1H); 3.40 (d, J = 8.5 Hz : 1H); 4.30

(s : 1H); 4.54 (s : 1H); ©6.89 (tt, J

It
Xe)
V)
3
0.
N
s
N

1H); from 7.15 to 7.30 (mt : 8H); 7.34 (mt : 2H)].
Example 33
20 (RS)-N-{1-[Bis(4-chlorophenyl)methyl]-3-
[ (3,5-difluorophenyl)methylsulfonylmethyl]lazetidin-3-
yl}-N’,N’-dimethylethane-1,2-diamine may be prepared
according to Example 29, starting with 50 mg of 1-
[bis (4-chlorophenyl)methyl)]1-3-[(3,5-difluorophenyl) -
25 (methylsulfonyl)methylenelazetidine, 0.5 cm® of
dichloromethane and 0.0659 cm® of N,N-dimethyiethylene-
diamine. (RS)-N-{l-bis(4-chlorophenyl)methyl]-3-[(3,5-

difluorophenyl)methylsulfonylmethyl]azetidin-3-yl}-



(s . 1H; 6.

foam [ 1H NVWR spectrum (300 MHz, CDC13 8 in ppm) : 1.01 (2d, J =7 Hz :

89 (tt, J =9 and 2.5 Hz : 1H); 7.22 (s 4H); 7.24 (s : 4H);
7.32 (mt : 2H)]. 10 Exanple 31
(RS)-{1-[Bis(4-chl orophenyl)nmethyl]-3-[(3,5-
di f1 uorophenyl): net hyl sul fonyl met hyl ] azeti di n-3- yl }isobut_yl am ne may be
prepared according to Exanple 29, stari{ipg with 50 ng of
1-[ bi s(4-chl orophenyl) 15 nethyl)]- 3- [(3 5 di f1 uor ophenyl) (et hyl sul f onyl ) -
nmet hyl ene] azetidine, 0.5 cnB of dichloronethane and 0.0596 cnB of
i sobut yl am ney- @f&ﬂfﬁﬁéﬁﬂyfgf%éﬂgilf%—dlamlne is obtained in the
phenyl ) met hyl ] - '3- [ (3,5-difluor ophenyl ) met hyl sul f onyl -

met hyl ] azet i diorm3of Jd sehuley|mdme ‘bsneht abpedrun tbeo2@ukor opefi,a white

6

H; from1l.70 to 2pt5 :(Br.éad (vnresdlved .E8nditex J: =1H) Hz1.:7@H(nmt : 1H);

2.51 (dd, J

= 10.5 and 7 Hz : 1H); 2.76 (s : 3H); 2.80 (dd, J = 10.

6 Hz : 1H); 3.0P (& J 8. B HA :(LLH] 29 31214 @) ) =08 Koz & AH);

(d, J =8.5

1H); 6.88Xtt5-3Hz g, 5 Hirid 2.5 HA,: N ;8 5 b 7. 18 ti0 32RO = 8H) ;

(nt = 2H)].

5 and
3.32

Hz : 1H); 3.44 (d, J = 8.5 Hz : 1H; 4.31 (s : 1H); 4.58 (s :

165 Exanple 32 (RS)- {1 [B| s(4-chl or ophenyl ) nethyl ] -3-1(3,

di f | uor ophenyAl - nétzhyl s’ f'on%rl‘lnlet W ["aZet Bt B33 yifYet Hyl33hi e nelyi e
pr epar ed accorg)lng to ]8289(5c tathlrbg dtl& %OPIEQ .ofH\l_ 7 01

i -[bis(4-chl or
3-1(3, 5- dlflu(%rop
di chl or omet hane an

iC

20

25

eyl Hyl

Example 34

(R3)-1-[Bis(4-chlorophenyl)methyl}-3-[(3,5-
difluorophenyl)methanesulfonylmethyl]-3-methylazetidine
may be prepared in the following manner: a few drops of
pure methyl iodide are added, under an argon atmosphere
at a temperature in the region of 24°C, to a suspension
of 400 mg of magnesium turnings in 2.5 cm® of anhydrous
diethyl ether, followed by 1 cm® of methyl icdide in
solution in 22.5 cm® of diethyl ether. The suspension
obtained is stirred for 30 minutes at a temperature in
the region of 24°C and then cooled to a temperature in
the region of 0°C with an ice + water mixture. 1.65 g
of CuBr.Me;S complex, are added, at a temperature in the
region of 0°C, and then the reaction mixture is stirred
for 15 minutes at a temperature in the region of 0°C.
The yellow suspension obtained is added, at a
temperature in the region of 0°C, to a solution of
0.5 g of 1-[Bis(4-chlorophenyl)methyl)]-3-
[ (3,5-difluorophenyl) (methylsulfonyl)methylene]-

azetidine in a mixture of 1 cm’ of tetrahydrofuran and

7.35
5-

hﬁﬂél H r934t hy% s.ul fkpnyl7) et h)ﬁ{fene]2h qzetl dine, 0.5 cnB of



solution of ethylam ne in tetrahydrofuran (2 M solution).
(RS)-{1-[bis(4-chlorophenyl)nethyl]-3-[(3,5 10

di f | uorophenyl ) et hyl sul f onyl et hyl ] azeti di n-3- yl }ethyl am ne i s obtained
in the formof a yellow gum [1H NWR spectrun(300 MHz, CDCl1l3 6 in ppm
1.22 (t, J = 7Hz: 3H; from2.70 t0;&785 (m : 2H); 2.77 (s . 3H);
from2.95 to 3.10 (unresolved conplex : 1H); 3.05 15 (d, J = 8.5 Hz : 1H)
3.17 (d, J =85 Hz : 1H); 3.33 (d, J =85 Hz: 1H); 3.40 (d, J = 8.5 Hz
1H); 4.30 (38 crmiHbr 4:i84n(3 echbl};. 6n89s(kbendisn90o8Rdided kg 1H); from
7.15 to 7.30 (mt : 8H); 7.34 (m : 2H)]. Exanple 33 20

(RS) - N- { 1- [ Biss(i4-rehl cicaphiemdyretdtyld t2mperature in the region of
[(3,5-dif|uorophenyl)nethylsulfonylnethyl]azetidin-S-

yl}-N, N -di ®€thydret hdreer B 2-aditamipser atayr ebe mprdanedy i cac edr ding tfooExanpl e
29, startlng with 50 ng of 1-

[ bi s(4- chl or dghérnsreting L= (ihadifiQiordpdmad 125 di-uted with
(nethylsulfonyl nethylene%azetldlne 0.5 cnB of dlchloronethane and 0. 0659
cnB Of N, @_ Hv}epﬁypé g1l ArskeneE. and 15 cm’ of saturated aqueous

R e At
damne, L5 o Alned 4p L1, fanmiaf, g.ghite foam
(t,

[1H NNR spectrun1( J =6
H . 2 5 2, W 2 6 .5 8.5 Hz :
1H) - 3H)16 (d o\?_ _@ res%'?.l)ue 59% (ﬁsedJ 1tf‘:h |_ézthyl Ié)cet'.sat:cé a(*% t%eil (d 3

%_65_ H% i211H) w\lAcl'SQva(t%r. Jpl'ﬁt,er Ad&%r(tsatw.olﬂ-l)of 6128 f(ltltt,ralter, Srand 2.5 Hz :

10 organic phase is separated, washed with 10 cm’ of water,

10 cm’ of a saturated aqueous sodium chloride solution,
dried over magnesium sulfate, filtered on sintered
glass and concentrated under reduced pressure (20 mbar)

at a temperature in the region of 43°C. 550 mg of an

[
(@]

orange-colored foam are thus obtained, which foam is

purified by preparative thin-layer chromatography on

silica [1l4 preparative Merck Kieselgel 60F254 plates;
20x20 cm; thickness 0.5 mm; deposition in soluticn in
dichloromethane], eluting with a methanol-

20 dichloromethane mixture (0.5-99.5 by volume). After
elution of the zone corresponding to the desired
product with a methanol-dichloromethane (15-85 by
volume) mixture, filtration on sintered glass and then
evaporation of the solvents under reduced pressure at a

25 temperature in the region of 40°C, 290 mg of a white

foam are obtained, which foam is dissolved in 15 cm® of

anhydrous dichloromethane and reacted with 500 mg of

thiophenol resin (supplier Argonaut, 1.45 mMol/g) and



(s : 4H); 7.24 (s : 4H); 7.34 (m . 2H)]. Exanple 34 i0

(RS)-1-[Bi s(4-chl orophenyl ) et hyl]-3-[(3, 5-

di f | uorophenyl ) et hanesul f onyl net hyl ] - 3- net hyl azetidine may be prepared in
the followi ng manner: a few drops of pure nethyl iodide are added, under
an argon atnosphere at a tenperature iygghe region of 24C, to a suspension
15 of 400 ng of magnesiumturnings in 2.5 cnB of anhydrous diethyl ether,
followed by 1 cnB of nethyl iodide in solution in 22.5 cnB of diethyl

ether. The syspers @ihyaRididiechine stdsired of.or R 1Yiguttes als adenperature
in the region of 24C and then cooled to a tenperature in 20 the region of

OC with an i ce & wahefe it en kheb rg¢giehn GIBR.OVE2S Tteplwperarieoradded, at
a tenperature in the region of 0C, and then the reaction m xture is
stirred for ik5 fiilmgres! atn & itrempercatadrees s,n thlve neeginen agfe 0Cnsethe yel | ow
suspensi on obtained is added, at a 25 tenperature in the region of 0C, to a
sol ution of 3.t gil@fhlPI[OBles*{h@l‘(ﬁﬁlaéwbﬁiﬁwﬁ WMraahd )ijs- Foncentrated
[(3,5-dif|uorophenyl)(nethylsulfonylgnethylene] azetidine in a mxture of
1 cnB of tet ra\edr dﬂ‘elﬂ%?dad%fefé*ﬁrf cm g ety |d SFEE T ST S uperisi on
obtained is stlrred ur.s at at erature in the region of O0C and
then at a terfyératur 4r? tche ui® oﬁ“gof fgg € IRFFS OrHE Bk

suspensi on obt ained: Jy dizuted Withy § 100 GRBof seLhyl agetate and 15 cng

of saturated qlué Arfroni Ut chl of i'de %ol ut i-on reaction mxture is

filtered on %égé¥égjﬁﬂé§$lque%?deW%&hegghlg%anEh?or 72 hours at a

temperature in the region of 24°C. The crude residue

10 obtained is taken up in 50 cm?

of ethyl acetate and
10 cm’ of water. After decantation, the organic phase 1is
washed with 10 cm® of a 1 N aqueous hydrochloric acid
sclution, 10 cm® of a saturated aqueous sodium hydrogen
carbonate solution, 10 cm® of water, 10 cm® of a

15 saturated agueous sodium chloride solution, dried over
magnesium sulfate, filtered on sintered glass and
concentrated under reduced pressure (8 mbar) at a
temperature in the region of 42°C. 263.4 mg of a pale
yellow foam are obtained, which foam is purified by

20 preparative thin-layer chromatography on silica
[7 preparative Merck Kieselgel 60F254 plates; 20x20 cm;
thickness 0.5 mm; deposition in solution in
dichloromethane], eluting with a methanol-
dichloromethane mixture (0.5-99.5 by volume). After

25 elution of the zone corresponding to the desired
product with a methanol-dichloromethane (15-85 by

volume) mixture, filtration on sintered glass and then

evaporation of the solvents under reduced pressure at a



solid residue is rinsed wth ethyl acetate and then wth water. After
decantation of the filtrate, the 10 organi c phase is separated, washed with
10 cnB of water, 10 cnB of a saturated aqueous sodi um chloride sol ution,
dried over magnesiumsulfate, filtered on sintered glass and concentrated
under reduced pressure (20 nbar) at a gjeggperature in the region of 43C.
550 ng of an 15 orange-col ored foam are thus obtained, which foamis
purified by preparative thin-layer chromatography on silica [14

preparative Mirgle Kiesed gel G264 pates;4020x20cm ddickngss) 0.5 mm
deposition in solution in dichloronmethane], eluting with a nethanol 20
di chl or onet hajiel 9 &t it e { &b o9l mdiyh wiol +6ve) ( [ Afier el ution of the zone
corresponding to the desired product with a nethanol -di chl or onet hane
(15-85 by validme)ormdtemel) ié iy bty loirmonl s Hter ed3 ghassy laamk théme
evaporation of the solvents under reduced pressure at 25 tenperature in
the regi on ofROCPTHGR BT Ehawhieen dham'driEobiemed ] WHiRch foami s

di ssolved in 15 cnB of anhb?(drous di chl oronet hane_and reacted with 500 ng
of thi ophenciPFEsi " (SHUPpITer: A'lforauf, 12. BBl f ¢ ARd: 188)1 g of

et hyl enedi am ne_resin (0,8 g), for 38 hour t a tenperature in the
regi on of 20(;5.1' 6I"heFSsu'spé-z-Hn)s’l g%/bu s?k?lf‘?éidercgd Jgn— :7| 'rﬁcfrzed' glir@ss,‘ the resins
are rinsed ith dichl or th a he, filt e j s cpncentrat 5 under
reduced pr es\é\tar’e J?S %’a”r ;%%t' gﬂf)e’rrpnjg'r%T u?%félan({t e J regf'o“n%%f 43¢ 272. 8 ng
of a white foamarg objalned;, ywhichyfoamis dissolved igy2 cng-pf

¥ > 8187

di chl or onet hane an
(tt, J =9 and 2.5 Hz : 1H); 7.12 (mt : 2H) from 7.15
10 to 7.35 (mt : B8H].
Example 35
(RS)-1-(2-{1-[Bis(4-chlorophenyl)methyl]-3-
[ (3,5-difluorophenyl)methylsulfonylmethyllazetidin-3-
ylsulfanyll}ethyl)-4-methylpiperazine may be prepared in
15 the following manner: 128 mg of 1l-(ethanethiol-2-yl)-4-
methylpiperazine are added to a solution of 99 mg of
1-[bis(4-chlorophenyl)methyl)]-3-[(3,5-difluorophenyl)-
(methylsulfonyl)methylene]-azetidine in 2 cm’® of
dichloromethane, at a temperature in the region of
20 20°C. After stirring overnight at a temperature in the
region of 20°c, 706 mg of Merrifield resin (1.7 mMol/g)
are added. After stirring overnight at a temperature in
the region of 20°C, the suspension is filtered and the

3

resin is rinsed with twice 1 cm” of dichloromethane. The

[h)
w

filtrate is concentrated under reduced pressure. 125 mg
of a white o0il are thus obtained, which o0il is purified
by chromatography on silica (13 cm® of 0.06-0.2 mm

silica), eluting with a methanol-dichloromethane (0-20C



reacted wwth 1 cnB of ethylenediamne for 72 hours at a tenperature in the
regi on of 24C. The crude residue 10 obtained is taken up in 50 cn8 of
ethyl acetate and 10 cnB of water. After decantation, the organic phase is
washed with 10 cnB of a 1 N aqueous hydrochloric acid solution, 10 cnB8 of
a saturated aqueous sodi um hydrogen cafbgnate solution, 10 cnB of water,
10 cnB of a 15 saturated aqueous sodi um chl oride solution, dried over
magnesi um sul fate, filtered on sintered glass and concentrated under
reduced pressifce ieibards aly aotefmernat g d n ihe 4egi-onof 42C. 263.4 ma
of a pale yellow foam are obtained, which foamis purified by 20
preparative tdudtdiayerg dioediogragdyran siddied [a Prepasatd v eadder ck

Ki esel gel 60F254 pl ates; 20x20 cm thickness 0.5 mm deposition in
solution in dirddrroedidane]drelads nghde it hreeduretdhanod ssuichl @ anet hane

m xture (0.5-99.5 by volune). After 25 elution of the zone corresponding to
the desired 9 odifet-Wi tdr & nerimnot chdi i reret et W5= 85 by  vol une)

m xture, filtration on sintered glass and then evaporation of the solvents

under reduted Prersurd Bt ABT R et U L | i e e g o aft 1400 - 191, 4 ny
G 11 ot ophenyi St T o0l S URY ik HA S et A 028t e P SR Sfd i ¢ he
(o oy e (L gt S SRR R AP0 e, R, G5 1S
Hz o 1M 3. 20 hregdyd, § & pgmf? 2. 4)¢s : 31); 2.30 ana 2.42

(2mfs : 8H); 2.55 (mt : 2H); 2.85 (s : 3H); 3.32 (mt

10 2H); 3.09 (d, J = 8.5 Hz : 1H); 3.38 (d, J 8.5 Hz

1

1H); 3.42 (d, J = 8.5 Hz : 1H); 3.7% (d, J

8.5 Hz
1H); 4.68 (s : 1H); 5.37 (s : 1H); from 7.30 To 7.50
(mt : 11H)].

Example 36

15 (RS)-(2-{1-[Bis(4-chlorophenyl)methyl] -
3-[(3,5-difluorophenyl)methylsulfonylmethyl]lazetidin-3-
ylsulfanyl}ethyl)dimethylamine may be prepared by
carrying out the procedure as in Example 35, starting
with 99 mg of 1-[bis(4-chlorophenyl)methyl)]-3-

20 [(3,5-difluorcophenyl) (methylsulfonyl)methylene]-
azetidine, 2 cm® of dichloromethane, 84 mg of
2-(dimethylamino)ethanethiol and 706 mg of Merrifield
resin (1.7 mMol/g). 36 mg of (RS)-(2-{1~
[bis (4-chlorophenyl)methyl]-3-[(3,5-difluorophenyl) -

25 methylsulfonylmethyl]azetidin-3-ylsulfanyl}ethyl)-

dimethylamine are thus obtained in the form of an off-

white powder.



3.46 (d, J =7.5 Hz : 1H); 4.33 (broad s : 2H); 6.87 (tt, J =9 and 2.5 Hz
 1H); 7.12 (mt : 2H) from7.15 10 to 7.35 (nt : 8H . Exanple 35
(RS)-1-(2-{1-[Bi s(4-chl orophenyl) nethyl]- 3-

[ (3,5-di fluorophenyl)net hyl sul fonyl nmet hyl ] azeti di n- 3-

yl sul fanyl } et hyl ) - 4- net hyl pi perazi ne may,;be prepared in 15 the foll ow ng
manner: 128 ng of 1-(ethanethiol-2-yl)-4- nethyl piperazine are added to a
solution of 99 ng of

1- [ bi s(4-chl af:qpgsny|3nethyl )] -3-[(3, 5-di fl uorophenyl) -

(et hyl sul fonyl ) net hyl ene] -azetidine in 2 cnB of dichloronethane, at a

tenperature in the regi @ms)pf{ 20 2OC CHAd BImesEH ¥ Y ) pige rover-ni ghin adr &
tenperature in the region of 20C, 706 ng of Merrifield resin (1.7 mvbl/Q)
are added. Afgrernst)inetingl over hi Jht-dt £ laiderglerat Umes iy 1 s lef oregi on of 20C,
the suspension is filtered and the resinis rinsed wwith twice 1 cnB8 of

di chl or onet haret hyThiea 28t ¥dinratel | stiooheine atad kaderepakeedh prlessur e.
125 ng of a white oil are thus obtained, which oil is purified by

chr omat ographiP okPvsing ceanSsr B WLWE 0B 0D Hinn&i¢f cHjS) eilnibg with a
met hanol - di chl or omet hane (0-100 170 and then 5-95 by volune) m xture. The
fractions corfti MM On ) RN wekT F[ghc}blr%ﬁ‘ffékie%‘fle) %%erﬂeﬂghh@' i

concentrated to_dryn
EEudultt

d .1 62 f .. .
(RS)-1-(2-{1 %%4£§§$%$Qgﬁé%é$¥#%§ﬂ§$rf Sggﬁylenefgkeéhdlne in

3 [(3,5- i ] yor pphenyd) mat idhhanyd Tt byl d-azatig -

yl sul fanyl } e -net hyl pi perazine are thus obtained in the form of
white CryStal§ei§éﬁ&@f€§@§§ﬂfPn&£§£gﬁﬁkgg a grain of sodium iodide,

10 is stirred at a temperature in the region of 20°C for

2 hours and then diluted with 20 cm® of ethyl acetate

3

and 5 cm” of a saturated aqueous sodium hydrogen

carbonate solution. The separated organic phase is
washed with 5 cm® of water, 5 cm® of a saturated agqueous

15 sodium chloride solution, dried over magnesium sulfate,
filtered on sintered glass and concentrated under
reduced pressure (15 mbar) at a temperature in the
region of 40°C. The yellow oil obtained is purified by
preparative thin-layer chromatography on silica [2

20 preparative Merck Kieselgel 60F254 plates; 20x20 cm;
thickness 0.5 mm; deposition in solution in
dichloromethane], eluting with a methanol-
dichloromethane mixture (3-97 by volume). After elution
of the zone corresponding to the desired product with a

25 methanol-dichloromethane (15-85 by volume) mixture,
filtration on sintered glass and then evaporation of

the solvents under reduced pressure at a temperature in

the region of 40°C, 17 mg of (RS)-{1-[[4-



(CD3)2S0 d6, 6 in ppm : 2.15 (s : 3H ; 2.30 and 2.41 (2nfs : 8H); 2.55
(m : 2H); 2.85 (s : 3H); 3.02 (nt 10 2H); 3.09 (d, J = 8.5 Hz : 1H); 3.38
(d, J =85H 1H; 3.42 (d, J =85 Hz : 1H); 3.79 (d, J = 8.5 Hz 1H)
4.68 (s : 1H); 5.37 (s : 1H; from7.30 to 7.50 (nt : 11H)]. Exanmple 36 15
(RS)-(2-{1-[Bis(4-chlorophenyl)nethyl]-;7-

3-[(3,5-di fl uorophenyl ) net hyl sul f onyl net hyl ] azeti di n- 3-

yl sui fanyl } et hyl ) di net hyl am ne may be prepared by carrying out the
procedure as (1B yi‘lﬁ,pr@tr@rt'ﬂgl AW PR MY 10fnethyl ] -3-[(3, 5~

1-[ bis(4- chlorophenyl)neth 1)] -

[ (3, 5-di f | uoephemHosheethy |n{%lt|hny%yJDﬂ&1tﬂWeQm@ﬂl'] aazeatidirne,- 2 cnB of

di chl oronet hane, 84 ng of 2-(dinethyl am no) et hanethiol and 706 ng of
Merrifield rasigthyllahimdblarg) o3 inmpofin REe (2rfllof a white solid

[ bi s(4-chl orophenyl ) met hyl ]-3-[(3, 5-difl uorophenyl) 25
nethylsquonMIHeNM?IFazetmdmn (309 ¥kt anyP}edIy 196, di aat hphani Aelare t hus
obtained in the formof an off- white powder. 171 Exanple 37
(RS) - f | - [ [%- ({Chl ok oot KA )phhyl [Eqam ¢hildk g0 3.55 (mt @ BH);
phenyi ~) et hy| ] - 3- (3 5- d|fluoropheny thyIsquonyI _
net hyl ] azet i di*h-'3- 'et4hy4l4arﬁ§1e' etzﬁ par ed i it He B foli%viShg manner

A sol ution of ?;% (Iﬁ?h]fl-[[m

(chloronethyl) eﬁg} (il |‘or ophenyl ) net hyl | - 3-[ (3, 5-

di 11 uor ophenyl) et hyd sl NV et iyl RAEIAREd A dlkn P M3 Sk
I'n

ethylamne (2 Msolutio
phenyl)methyl]-3-[(3,5-difluorophenyl)methylsulfonyl-

[N

.95

10 methylenelazetidin may be prepared in the following
manner: 0.525 cm® of N,N-diisopropylethylamine is added,
at a temperature in the region of 21°C, to a solution
of 590 mg of (RS)-[4-((4-chlorophenyl)-{3-[(3,5-
difluorophenyl)methylsulfonylmethylene]azetidin-1-

15 ylimethyl)phenyl]methanol in 5 cm® of anhydrous
dichloromethane, followed by 0.19 cm® of methanesulfonyl
chloride. After 1 hour at a temperature in the region
of 21°C, 2 cm’ of a methanol/dichloromethane
(2.5/97.5 by volume) mixture are added and then after

20 5 minutes the reaction mixture is concentrated under
reduced pressure (20 mbar) at a temperature in the
region of 40°C. The yellow foam obtained is purified by
chromatography on silica (50 g of 0.06-0.2 mm silica
contained in a column 3 cm in diameter), eluting with a

25 methanol/dichloromethane (0/100 and then 1/99 by
volume) mixture, collecting 10-cm® fractions. The
fractions containing only the desired product are

combined and concentrated to dryness under reduced



tetrahydrofuran), containing a grain of sodiumiodide, 10 is stirred at a
tenperature in the region of 200C -for 2 hours and then diluted with 20 cm
3 of ethyl acetate and 5 cm 3 of a saturated aqueous sodi um hydrogen
carbonate solution. The separated organic phase is washed with 5 cm3 OP
water, 5 cm 3 of a saturated aqueous 15;5gdium chloride solution, dried
over magnesium sul fate, filtered on sintered glass and concentrated under
reduced pressure (15 nbar) at a tenperature in the region of 40'C. The

yellow oi | ot.aiyadds purifigd by preparati ve tdinsd @yern ehroomat ogr aphy on
silica [2 20 preparative Merck Kiesel gel 60F254 plates; 20x20 cm
t hi ckness 0. pHeny deposi dH i dph &0} Utrheth 1 - 3H THd ,-amet hane]- el uting with
a met hanol - di chl oromet hane m xture (3-97 by volune). After elution of the
zone correspaidimgl jtnee ttHiel glelsf aredinprtdduilcineidde @ e are thus
met hanol - di chl oronet hane (15-85 by volune) mxture, filtration on sintered
gl ass and t herpt@dapot ati omeffonmec 5ol weat lsowindesm r educed pressure at a
tenperature in the region of 400C, 17 ng of (RS)-11-£14 172
(chl or ometthyl ) phenyl ] - (BTht bropherfYararnanys-1(3; B3, 5-aifluoro-
di f 1 uor ophenyl}) met hyl sul fon%ll net hyl | azetidin-3- yl}ethylam ne are obtained
in the form G SNt ot T H-L9m B raaf (0 My L (E8) S0 d6, 8 in
ppm: 1.11 5 (t, J =7 Hz . 3I—Ql' from2.10 to 3.55 (% : 8H): 2.95 (s :
BE)) 4l aa (s ey T gady Hhyytd ARGASAG T Y et (T
(RS)-{1-[14- G omefdivlg Phenydd rid- € P05 ronydride are added
portionwise to a solution of 420 mg of (RS)-[4-((4-
10 chlorophenyl)-{3-{(3,5-difluocrophenyl)methyi-
sulfonylmethylenelazetidin-1-yllmethyl)benzaldehyde iIn
7 cm’ of methanol, cooled to a temperature in the region
of 0°C (ice + water). After 2 hours at a temperature in
the region of 0°C, the reaction medium is concentrated
15 wunder reduced pressure (15 mbar) at a temperature in
the region of 35°C. The residue obtained is purified by
chromatography on silica (40 g of 0.06-0.2 mm silica
contained in a column 3 c¢m in diameter), eluting with a
methanol/dichloromethane (1/99 and then 2.5/97.5 by
20 volume) mixture, collecting 10-cm® fractions. The
fractions containing only the desired product are
combined and concentrated to dryness under reduced
pressure. 418 mg of (RS)-[4-((4-chlorophenyl)-{3-[(3,5-
difluorophenyl)methylsulfonylmethylene]azetidin-

25 1l-ylimethyl)phenyllmethanol are thus obtained in the

form of a white foam.




phenyl ) met hyl ] -3-[(3, 5-di fl uor ophenyl ) met hyl sul fonyl - 10 net hyl ene] azetidin
may be prepared in the follow ng manner: 0.525 cnB of

N, N-di i sopropyl ethyl am ne is added, at a tenperature in the region of 21C
to a solution of 590 ng of (RS)-[4-((4-chlorophenyl)-{3-[(3,5-

di f 1 uor ophenyl ) met hyl sul f onyl net hyl ene] azgtidin-1 15

yl } met hyl ) phenyl ] net hanol in 5 cnB8 of anhydrous dichl oronet hane, followed
by 0.19 cnB of methanesul fonyl <chloride. After 1 hour at a tenperature in
the region afxadfie Z€nB of a net hanol /di chl oronethane (2.5/97.5 by
volume) m xture are added and then after 20 5 mnutes the reaction mxture
is concentrated under (rEsluced- [BiESsAHE (Hbdaly] @atetndEnsrature-in the
regi on of 40C. The yell ow foam obtained is purified by chromatography on
silica (50 g lofs 0060 Zommat sy 1 v rosn y Io)ome teh yiledh Ji forey Jowod thgnl. 1R s didin -
dianmeter), eluting with a 25 nethanol/dichl oronet hane (0/100 and then 1/99
by vol une) mM3turiesokislyeaning may B Freral sshs ol 11g det i Brmnlont ai ni ng
only the desired product are conbined and concentrated to dryness under

reduced 173 presttie: 1o by bMY RS) - {13791t chl or onet hyi ) -

Bﬂgm %m(efhglhl r@%nﬁ%%%]d%e% 'gqg% _];lauﬂ]ﬁ-s obtained in the form of

ghgﬁl/: ;)Vr:ez ﬁs{gsiuﬁs%%i@dﬁ%f%@ tgﬁr’r\’e pla}%z)ereO’Flgieﬁ%lellg-@%%#ﬁ?%gfl Tolhg(rjl;f)] met hanol may

be prepared ik i) Sl | LN NGNS /5 4% MY 0k sRAdLIRERELAROLY dr i de are
0.05 cm® of isobutylamine. 57 mg of (RS)-{1-

10 [bis(4-chlorophenyl)methyl]-3-[(3,5-
bistrifluoromethylphenyl)methylsulfonylmethyl]lazetidin-
3-yl}isobutylamine are obtained in the form of a pale
yellow foam [1H NMR spectrum (300 MHz, CDCl;, 8 in ppm):

1.01 (d, J = 7.5 Hz : 6H); 1.76 (mt : 1H); 2.47 (dd,

15 J = 10.5 and 7.5 Hz : 1H); from 2.75 to 2.85 (mt : 1H);
2.79 (s : 3H); 2.82 (dd, J = 10.5 and 5.5 Hz : 1H);
3.00 (d, J =9 Hz : 1H); 3.10 (d, J = 9 Hz : 1H); 3.31

(d, J = 9 Hz : 1H); 3.40 (d, J =

O

Hz : 1H); 4.30
(s ¢+ 1H); 4.74 (s : 1H); 7.13 (d, J = 8.5 Hz : 2H};

20 from 7.15 to 7.25 (mt : 6H); 7.96 (broad s : 1H); 8.31
{broad s : 2H)].
Example 39

(RS)-1-[Bis(4-chlorophenyl)methyl)-3-cyano-3-

[ (3,5-diflucrophenylmethylsulfonylmethyl]azetidine may

25 be prepared in the following manner: 17 mg of potassium
cyanide are added tc a solution of 99 mg of 1-[bis(4-
chlorophenyl)methyl)]-3-[(3,5-difluorophenyl) (methyl-

sulfonyl)methylene]lazetidine in 2.5 cm® of dimethyl



portionwi se to a solution of 420 ng of (RS)-[4-((4- 10

chl or ophenyl ) -{3-[ (3, 5-di fl uorophenyl ) net hyl

sul f onyl net hyl ene] azeti di n-1 -yl } net hyl ) benzal dehyde in 7 cnB8 of nethanol,
cooled to a tenperature in the region of OC (ice + water). After 2 hours
at a tenperature in the region of 0C, {He reaction nmediumis concentrated
15 under reduced pressure (15 nbar) at a tenperature in the region of 35C
The residue obtained is purified by chronatography on silica (40 g of
0.06-0. 2 nm siul1ife i deOntzal Ned dnfp e LAIEM 13 1A i diameien)ye el utihg with a
met hanol / di chl oromet hane (1/99 and then 2.5/97.5 by 20 volunme) m xture,

col l ecting 1Q~di®w raact i bben facdatdiens contiaidd Ng onday dherdesired
product are conbined and concentrated to dryness under reduced pressure.
418 nmg of (RS)> Mi-nUthkschdoropteempd)atl:d (i3, 3he region of 40°C and

di - fl uor ophenyl ) net hyl sul f onyl met hyl ene] azeti di n- 25

1-yl } net hyl ) pheny [qardtataricl aartemafie tobtaiimed hien aged orf orfm26f° Ca \illi e f oam
174 Exanpl e 38 (RS)-(!-[Bis(4-ch|oropheny|)netﬁ¥ -, ---~[1f3,5-

t-istrifl vor GRSIHHAPhERAY Ry 1T cerdiA TRst Mpde ] dastiqdichpressure
3-yl',isobutyl am ne may be prepared acgor di Exanple 5 29 starting
with 50 ng of£ [y aé?ﬂfbru&pﬁéhﬁd@)rfé‘ih??) %%E‘g%?@ghanef washed

bi strifluoronethyl.phenyl).(net hyl sul fonyl - net hyl ene]lazetidine, 0.5 cm 3 of
di chl or onet hgﬁ‘etr}gntgﬂe%?/d%%% gyo%m i Sgbﬁf‘&ﬁém E}ée BYIRY Gt pbﬁéf-j 1 10

[bi5(4'Ch|OrQﬂh%mﬂanﬁgndﬂféﬁL§§n5hmgnesium sulfate, filtered and

concentrated under reduced pressure. 100 mg of & yellow

10 paste are thus obtained, which paste is purified by
chromatography on silica (10 cm® of 0.06-0.2 mm silica
contained in a column 1 cm in diameter), eluting with
dichloromethane. The fractions containing only the
desired product are combined and concentrated tc

15 dryness under reduced pressure. 60 mg of (RS)-1-[bis(4-
chlorophenyl)methyl]-3-cyano-3-[(3,5-difluorophenyl-
methylsulfonylmethyllazetidine are thus obtained in the
form of a yellow paste ['H NMR spectrum (300 MHz,

(CD3) 280, d6, 8 in ppm): 2.94 (s : 3H); 3.07 (d,

20 J = 7.5 Hz : 1H); from 3.20 to 3.40 (mt : 1H); 3.61
(broad d, 0 = 7.5 Hz : 1H); 3.68 (brcad d, J = 7.5 Hz
1H); 4.64 (s : 1H); 5.51 (s : 1H); from 7.25 to 7.50
(mt : 11H)].

Example 40

25 (RS)-{1l-[Bis(4-chlorophenyl)methyl]-3-[(3,5-
difluocrophenyl)methylsulfonylmethyllazetidin-
3-ylmethyl}-(l-cyclopropylethyl)amine may be prepared

in the following manner: 0.03 cm® of cyclopropyl methyl



bi strifl uoromet hyl phenyl ) net hyl sul fonyl net hyl ] azeti di n- 3-y1ji sobutyl am ne
are obtained in the formof a pale vyellow foam][1H NVR spectrum (300 MHz,
CDC13, 8 in ppm) 1.01 (d, J =7.5 Hz 6H); 1.76 (nmt : 1H); 2.47 (dd, 15 J =
10.5 and 7.5 Hz 1H); from2.75 to 2.85 (nt : IH); 2.79 (s : 3H,; 2.82 (dd,
J =10.5 and 5.5 Hz : 1H); 3.00 (d, J Q& Hz : 1H); 3.10 (d, J =9 Hz :
1H; 3.31 (d, J =9 Hz : 1H); 3.40 (d, J =9 Hz : 1H); 4.30 (s : 1H; 4.74
(s : 1H; 7.13 (d, J =85 Hz : 2H); 20 from7.15 to 7.25 (m : 6H); 7.96

(broad s @ 1K 8e310.0e0aeh3sor 2ELLicEXaMl 8nd9%hen 32 mc of
(RS)-1-[Bis(4-chlorophenyl)nethyll-3-cyano- 3-

[ (3, 5-di f | uosepheny ltratdadyiemdniriznyd azet isdidte ssyedsy beideepa ed in
the followi ng manner: 17 ng of potassium cyanide are added to a solution
of 99 ny of bLsdutd(dr of 53 mg of (RS)-C-{1-[bis(4-chloropheny.)-

chl orophenyl ) et hyl )] -3-[(3, 5-di fl uorophenyl ) (et hyl -

sul f onyl ) net mgltéryd]laBetli (@i, Pe dirf 12105 aprined: vof) maitimptlsypll 075 e tfhodilde, at a

tenmperature in the region of 20C. The yellow,and then brown sol ution

obt ai ned i°s Re&agttdd o - vig nathnlesige 40t ensdr aflir & ¥ ndtRBLPEGEBRABE 40C
and then cooled to a tenperature in the region qQf 20 The 5 reaction nedium
i s concent r atéd P SLEdEEd 1oy édSureIiaid thhe? CakdSup i ti®en8 of

di chl oronet hane, washed wi.th e tines 5alf;ctn8 of, water. The organi c phase

obtained is &éd rlsrnfd"rfersﬁ%r 1% TP FA e d ad'® F&CET Ht ed under
reduced pressure. 400 10 120 Y5ld AP Pasbeodr g LaOPLA! Dgeothi of

sodium hydrogen carbonate solution are added. After

10 decantation, the organic phase is concentrated under
reduced pressure. 60 mg of a viscous yellow o0il are
thus obtained, which oil is triturated with isopropyl
ether and petroleum ether. After drying under 0.1 mbar,
55 mg of a residue are obtained which is purifiea by

15 chromatography on silica (4 cm® of 0.06-0.2 mm silica
contained in a column 1.2 cm in diameter), eluting with
a methanol/dichloromethane (0/100 and then 5/95 by
volume) mixture. The fractions containing only the
desired product are combined, concentrated toc dryness

20 under reduced pressure and repurified by chromatography
on silica (4 cm® of 0.04-0.063 mm silica contained in a
column 1.2 cm in diameter), eluting with a
methanol/dichloromethane (0/100 and then 1/99 by
volume) mixture. The fractions containing only the

25 desired product are combined and concentrated to
dryness. 20 mg of (RS)-{1l-[bis(4-chlorophenyl)metayl]-
3-1(3,5-difluorophenyl)methylsulfonylmethyllazetidin-3-

yimethyl}-(l-cyclopropylethyl)amine are thus obtained



chromat ography on silica (10 cnB of 0.06-0.2 nmsilica contained in a
colum 1 cmin dianeter), eluting wwth dichloronmethane. The fractions
containing only the desired product are conbi ned and concentrated to 15
dryness under reduced pressure. 60 ng of (RS)-1-[bis(4-

chl orophenyl) net hyl ] - 3- cyano- 3-[ (3, 5- di f44o0r ophenyl -

met hyl sul f onyl net hyl ] azetidine are thus obtained in the formof a yellow
paste [1H NWMR spectrum (300 MHz, (CD3) 2SO0, d6, 8 in ppm : 2 . 94 (s : 3H)

| 3,07 (d, 20:0 sk Spkecrub 30ty am:3. 28clo, % 40 Gy, MHhisd 8Lk (broad
d, J =7.5H : 1H); 3.68 (broad d, J = 7.5 H 1H); 4.64 (s : 1H); 5.51 (s
: 1H); from %629 it-gthrebi ddfters L) dosdzxaml ek 2500 to 0.30 and
(RS)-{1-[Bis(4-chl orophenyl)nmethyl]-3-[(3,5-
di f | uor ophenyirjometthyds Wd anydaretrdnd ]:azet)i;diln-09 and 1.17 (2d,
3-yl methyl }-(1-cycl opropyl et hyl )am ne may be prepared in the follow ng
manner: 0. 03 Jcri8 cfS dieclopitopyl teetalyl; 1768 keimine, 101)006 8 of5kacetic acid
and then 32 ne of sodium triacetoxyborohydride are successively added to
a sol utior of? 53 THFFF RS -1 {A-Thixg(U-fclimoroarerdp -3)-55 (mts
met hyl ] -3-[(3,5-difluyoropheny|)nethyl sul fonyl nethyl] 5
azeti di n- 3- y[9Hret Iéé(’l'zm(% i gf?eqt?f ( ,'2-Jdi‘cﬁle'c;’r&-:% Hard') ‘att 9% enper at ur e
in the region, qf, 20C., T. | uti .opbtained is stirred at a tenperature in
the region o?3 '%?o%% o?’rdllg (tsjingcur's_la d thern 27hd '041‘% a(zssat'uﬁeﬁ ed' aqueous
sodi um hydrogen 63rbonate 0] Ut ian @€ added, A8 ; 6.89 (ct,
J =9 and 2.5 Hz : 1H); 7.16 (mt : 2H); from 7.15 to

10 7.35 (mt : 8H]).

(RS)-C-{1-[Bis(4-chlorophenyl)methyl]-
3-1(3,5-difluorophenyl)methylsulfonylmethyllazetidin-3~
yllmethylamine may be prepared in the following manner:

1.27 cm® of a 1.5 M solution of diisobutylaluminum

15 hydride in tetrahydrofuran are added dropwise to a
solution of 250 mg of (RS)-1-[bis(4~-chlorophenyl)-
methyl]-3~-cyano-3-[(3,5-difluorophenyl)methylsulfonyl-

methyllazetidine in 10 cm’

of anhydrous tetrahydrofuran,
cooled to a temperature in the region of 0°C. After

20 30 minutes at a temperature in the region of 0°C and
then 4 hours at a temperature in the region of 20°C,
the solution is again cooled to a temperature of 0°C.
6.35 cm® of water and then 1.06 cm® of aqueous
hydrochloric acid (12 N) are added successively. After

25 decantation, the agqueous phase i1s extracted with three

times 10 cm’

of ethyl acetate. The organic phases are
combined, dried over magnesium sulfate, filtered and

concentrated under reduced pressure. 0.42 g of a dark



10 decantation, the organic phase is concentrated under reduced pressure.
60 ng of a viscous yellow oil are thus obtained, which oil is triturated
with isopropyl ether and petroleumether. After drying under 0.1 nbar, 55
ng of a residue are obtained which is purified by 15 chromat ography on
silica (4 cnB of 0.06-0.2 mmsilica coptgined in a colum 1.2 cmin
dianeter), eluting wwth a nethanol/dichl oronethane (0/100 and then 5/ 95 by
vol une) m xture. The fractions containing only the desired product are
combi ned, conreantdated ties dhinesso 20 nidem reduce b yriesisy eand repurified
by chromat ography on silica (4 cn8 of 0.04-0.063 mmsilica contained in a
col um 1.2 cmhnonditaneptar)y @ utingani (40 an’netthanoleBdiochl erorethane (0/ 100
and then 1/99 by volune) mxture. The fractions containing only the 25
desired produyin tarieasbrifyi rﬁeobcalndnrco’hdemnr dtred itagne winyine sl ut20: grgy iafh
(RS)-{1-[bis(4- chlorophenyl)net zy

3-[(3, 5-di f| ForsgHeRA )/r@th%nﬂanrrﬁath%@mmhesx 5/95 by

yl met hyl }- (1- %§Flopropylethyl)anlne are thus obtained 177 | i H NVR spectrum

(300 Mz, TDE A ) rWﬁﬁﬁHB %P?n@&ﬁﬁ?%oQﬁ Wratigr eyl et £l obser ved,
fromO. OOto

40 to 09 d1.17 (12d, J
i Sibs R G R o S g (ancfrsc?qtora % . from(2 75 to

2.95 and f 2 (d, 8.5 Hz
. 1H) anfro;no égef)st%qb“ (r(régéc‘é%p%f (@&gzgf &% Ci( ltot al):
?m79_ a2|0—||)4 ?f{g%?s? 415&deb;§r§grﬂh) pmee 18R (-tst-[ &5 H & Hz o 1H); 7.16

phenyl)methylsulfonylmethyl]azetidin-3-yl}methylamine
10 are thus obtained.
Example 41
(RS)-N-{1~[Bis(4-chlorophenyl)methyl]-
-[(3,5-difluorophenyl)methylsulfonylmethyllazetidin-3-
ylmethyl}isobutyramide may be prepared in the following
15 manner: 0.0187 cm® of isobutyric acid, 0.032 cm® of
1,3-diisopropylcarbodiimide and 2.5 mg of
4-dimethylaminopyridine are successively added to a
sclution of 53 mg of (RS)-C-{l-[bis(4-chlorophenyl)-
methyl]-3-[(3,5-difluorophenyl)methylsulfonylmethyl]-
20 azetidin-3-yllmethylamine in 2 cm’ of anhydrous
dichloromethane at a temperature in the region of 20°C.
After stirring for 72 hours at a temperature in the
region of 20°C, 2 cm® of water are added, the mixture is
separated after settling and then the organic phase is
25 dried over magnesium sulfate, filtered and concentrated
to dryness under reduced pressure. The crude residue
obtained is purified by preparative thin-layer

chromatography on silica [l preparative Merck Kieselgel



10 7.35 (m : 8H). (RS)-Cfl-[Bis(4-chlorophenyl)nethyl]-

3-[(3,5-di fl uo--ophenyl) net hyl sul fonyl net hyl | azeti di n-3- vyl | nmet hyl am ne may
be prepared in the following manner: 1.27 cm3 of a 1.5 M sol ution of

di i sobutyl al um num 15 hydride in tetrahydrofuran are added dropwi se to a
solution of 250 ng of (RS)-I-[bis(4-chlgfgphenyl)-

nmet hyl | - 3-cyano-3-[ (3, 5-di fl ucrophenyi ) net hyl s-al fonyl - nethyl]azetidine in
10 cm 3 of anhydrous tetrahydrofuran, cooled to a tenperature in the

regi on of OOGOMfIern12te30 JUXM &5 ;atc ha dkergeer at wihg ,i R 1the negiian of OOC
and then 4 hours at a tenperature in the region of 20'C, the solution is
agai n cool ed arp ex Hyanpeteddted- dif cHXIE omet h3n CMB -af5 Wit efolanck )t hen 1. 06 CMVB
of aqueous hydrochloric acid (12 N) are added successively. After 25
decant at i on, ntihe wague dUSE ghasletiiorextr adteedz omie edriessgportdines th0 tdm 3 of
ethyl acetate. The organic phases are conbined, dried over magnesi um

sul fate, fil tdrsdd eshdb r bridentfidttach tumderony ediudest 9F eslsurse.ar@l 4heap of a
dark 178 yellow oil is --hus obtained which is purified by chromatography
on silica {4G'ERFGFID (63-10'2 AT iwKe o omBIGREd A4 @i 2.7 cmin
di anezer), eluting with a nethanol/dichl orqnet e (0/100 and then 5/95 by
5 vol une) ni ﬁ%ﬂpeeg:altﬁbref ratt’ srecg&rﬁrhiorfji 1d oni I;‘aépﬁ‘l-,g %%s‘iﬁ'sédl\br{c}d‘uct are

conmbi ned and goncent nated to r s ;under IC pressure. .110 ng of
(RS)-C; |- [b[l%sl(s4(-e4c hi hglroorg%ehneyr} ﬁr’?ew%?ﬁl%d?(%{g%glﬁdful& - PHeny ljj
phenyl) met hy LgulHf onwl eSO Aae7 14 A 3 IR AT 18 sopbu-yramide
are obtained in the form of a pale yellow powder ['H NMR
10 spectrum (300 MHz, CDCl;, & in ppm): 1.22 (d, J =

7 Hz : 6H); 2.46 (mt : 1H); 2.69 (s : 3H); 2.9% (d,

w

J = 8.5 Hz : 1H); 3.23 (AB, J = 8.5 Hz : 2H); .40 (d,

J = 8.5 Hz : 1H); 3.57 (dd, J 14 and 4.5 Hz : 1H);
4.09 (dd, J = 14 and 7.5 Hz : 1H); 4.34 (s : 1H); 4.35

15 (s : 1H); 6.71 (dd, J = 7.5 and 4.5 Hz : 1H); 6.95 (tt,

(o)}

J =9 and 2.5 Hz : 1H); from 7.10 to 7.35 (mt : 10H)].
Example 42
(RS)-N-{1-[Bis(4-chlorophenyl)methyl]-3-

[ (3,5-difluorophenyl)methylsulfonylmethyl]azetidin-3~
20 ylmethyl}cyclopropanecarboxamide may be prepared in a

manner similar to Example 39, starting with 53 mg of

(RS)-C-{1-[bis(4-chlorophenyl)methyl]-3-[(3,5-difluoro-

phenyl)methanesulfonylmethyllazetidin-3~-yl}methylamine,

2 cm®

of anhydrous dichloromethane, 0.0167 cm® of

25 cyclopropanecarboxylic acid, 0.032 cm® of
1,3-diisopropylcarbodiimide and 2.5 mg of
4-dimethylaminopyridine. 28 mg of (RS)-N-{1-

[bis(4-chlorophenyl)methyl]-3-[(3,5-difluorophenyl) -



10 are thus obtained. Exanple 41 (RS)-N-f'L-[Bis(4-chlorophenyl)nethyl]-
3-[(3,5-di fl uorophenyl ) net hyl sul f onyl net hyl | azeti di n- 3-

yl met hyl | i sobutyram de nmay be prepared in the fo----owing 15 nanner: 0.0187
CMB O isobutyric acid, 0.032 CM8 O 1, 3-d4Li sopropyl carbodiimde and 2.5
mg of 4-dinmethyl am nopyridine are succggsively added to a solution of 53
nmg of (RS)-C-fl-[bis(4-chloronhenyl)-

met hyl ] -3-[(3, 5-di fl uorophenyl ) net hyl sul fonyl net hvl] 20

azetictin- 3- yldemetiyd 138 e rdt iR, 1G98 of; anhydrawg c1diichl or omet hane at a
tenperature in the region of 200C. After stirring for 72 hours at a

tenperature idydike rdeGicdn rfoxdhiGe 2 r&Nchefint em are added,othe m xture
is separated after settling and then the organic phase is 25 dried over
magnesi um suldedtoe, ddwdear edHandRceneentuat ¢d00t MHA, yaess s undem r educed
pressure. The crude residue obtained is purified by preparative thin-Iayer
chr omat ogr aplppron $.181calnftl priégpar dt.iGle (wEr ck HKilesdlapel 11.73P 60F254 Pl at e;
20x20 cm thickness 1 rrrg]e eluting with an ethyl acetate-dichloronethane
(5-95 by Vol umd) : rlifktiurde.” Oaf tser: gﬁ)tr‘i on &F the Zond -corttzespdidiing to the
desired product, filtration on sintered glass and then 5 evaporation of the
sol vent under redudddigridE fife at = @ tEnperdtiur & 4 tite redi dn oflz0C116 ny

et hy! sul fonyt oYyl a7t G- 3.y TRIT 1 <ot yi anl'de e Ghval ned i n t he
formof a palg yel]aypopdery [IHANMI (5 . 1n); 4.36 (s : 1H);
| 6.75 (dd, J = 7.5 and 4.5 Hz : 1H); 6.95 (tt, C = 9 and
10 2 Hz : 1H); from 7.15 to 7.35 (mt : 10H)].
Example 43
(RS)-{1-[Bis{(4-chlorophenyl)methyl]-3-[(3,5-
difluorophenyl)methylsulfonylmethyl]jazetidin-3-
ylmethyl}diethylamine may be prepared in a manner
15 similar to Example 40, starting with 53 mg of
(RS)-C-{1-[bis(4-chlorophenyl)methyl]-3-[(3,5~-difluoro-
phenyl)methylsulfonylmethyllazetidin-3-yl}methylamine,
2 cm® of 1l,2~dichloroethane, 0.017 cm® of acetaldehyde,
0.006 cm® of acetic acid and 32 mg of sodium
20 triacetoxyborohydride. 12 mg of (RS)-{1l-[bis(4-chloro-
phenyl)methyl]-3-[(3,5-difluorophenyl)methylsulifonyl-
methyl]lazetidin-3-ylmethyl}diethylamine are thus
obtained in the form of an off-white powder ['H NMR
spectrum (300 MHz, CDCl3, & in ppm): 1.00 (t, J = 7 Hz
25 6H); 2.49 (g, J =7 Hz : 4H); 2.54 (d, J = 13.5 Hz
1H); 2.69 (s : 3H); 2.76 (broad d, J = 7.5 Hz : 1H);
3.07 (broad d, J = 7.5 Hz : 1H); 3.15 (d, J = 13.5 Hz

1H); 3.24 (broad d, J = 7.5 Hz : 1H); 4.06 (broad d,



10 spectrum (300 MHz, CDC13, Sin ppm : 1.22 (d, J =7 Hz : 6H); 2.46 (m
: 1H); 2.69 (s : 3H; 2.99 (d, J =85 H : 1H); 3.23 (AB, J = 8.5 Hz :
2H); 3.40 (d, J =8.5 Hz 1H); 3.57 (dd, J = 14 and 4.5 Hz : 1H); 4.09
(dd, J = 14 and 7.5 Hz : 1H); 4.34 (s : 1H); 4.35 15 (s : 1H); 6.71 (dd, J
= 7.5and 4.5 Hz : 1H); 6.95 (tt, J = 9gand 2.5 Hz : 1H); from7.10 to
7.35 (mt : 10H)]. Exanple 42 (RS)-N-{1-[Bis(4-chlorophenyl)nethyl]-3-

[ (3,5-di fluorophenyl) et hyl sul fonyl net hyl ] azeti di n-3 20

yl met hyl } cycl ppr opanecarboxan de. 3y de: prgparecd N4 . mapnergsdm lar to
Exanpl e 39, starting wth 53 ng of

(RS) - C-{1- [ bi g{4-chiltorophesty | ) mes hed |7 3 (@etc- difdror o-

phenyl ) net hanesul f onyl net hyl ] azeti di n-3-yl }met hyl am ne, 2 cnB of anhydrous
di chl or onet h&hempled 4% cnB of 25 cycl opropanecarboxylic acid, 0.032 cn8 of
1, 3-diisopropyl carbodiimde and 2.5 ng of 4-di nethyl am nopyridine. 28 ng
of (RS)-N-{1- [bis(4- chmﬁ)crpﬂ‘rehw ) Bviet h%C]hl@I{C(ESlGS“—}d]i fnefdrophenyl ) 180

met hyl sul f onyl met hyl ] azet i di n- yI nmet hyI } cl opropanecar boxam de are
obtai ned ith tdel fortndffdiopphR YoMbrsy 3[15|-‘F C”(%ULW3‘CD013r S
in ppm: 0.81 (nt : from135to 555(m:1H)
2.70 (s : 3mY+H§f62Y}(}d“|Q*ahan%5‘leamlﬁt% ma%%Fﬁ?Qﬁrteiqﬂg”ABtheJ =8 H :
2H); 3.45 (d 4.10

(dd, J = afr1odll7o"f51 )ma%‘%‘i (%55’ ngf‘%%yd(*sousa%wl%gsfses(@dll%é_ 7.5

and 4.5 HZ D ddeq 9% (Fdrudicn 09@3 mg of (RS)-C-{l-[bis(4-

chlorophenyl)methyl]-3-[(3,5-difluorophenyl) -

10 methylsulfonylmethyl]azetidin-3-yl}methylamine in 2 cm’
of ethyl acetate, at a temperature in the region of
20°C, followed by 0.012 cm® of methylsulfonyl chloride.
After stirring overnight at a temperature in the region
of 20°C, 0.001 cm® of water and then 150 mg of anhydrous

15 IRA-68 resin are added. After stirring for 1 hour at a
temperature in the region of 20°C, the reaction mixture
is filtered and the filtrate is concentrated under
reduced pressure. 81 mg of a yellow paste are thus
obtained, which paste is purified by preparative thin-

20 layer chromatography on silica [l preparative Merck
Kieselgel 60F254 plate; 20x20 cm; thickness 1 mm],
eluting with an ethyl acetate-dichloromethane (5-95 by
volume) mixture. After elution of the zone
corresponding to the desired product, filtration on

25 sintered glass and evaporation of the solvents under
reduced pressure at a temperature in the region of
40°C, 25 mg of (RS)-N-{l-[bis(4-chlorophenyl)methyl]-

3-[(3,5-difluorophenyl)methylsulfonylmethyl]azetidin-3-



10 2 Hz : 1H); from7.15 to 7.35 (m : 10H)]. Exanple 43
(RS)-{1-[Bis(4-chlorophenyl)nethyl]-3-[(3,5-

di f | uorophenyl ) et hyl sul f onyl nmet hyl ] azeti di n-3- yl nmet hyl }di et hyl am ne may
be prepared in a manner 15 simlar to Exanple 40, starting with 53 ng of
(RS)-C-{1-[ bi s(4-chl orophenyl )methyl]-3;§£3, 5-di fl uoro-

phenyl ) net hyl sul f onyl nmet hyl ] azeti di n-3-yl } net hyl am ne, 2 cnB of

1, 2-di chl oroet hane, 0.017 cnB of acetal dehyde, 0.006 cnB of acetic acid
and 32 ng of SigeH U 20nd i A€ OXyURYrd e okZa IME DOfin the form of
(RS)-{1- [b| s(4-chl or o-

phenyl ) net hyld -@=1d 3;&5r b | pordphenyl Nmst Bylesitirfuenyl3:00 MHz, CbCls,

met hyl ] azeti di n-3-yl net hyl }di et hyl ami ne are thus obtained in the formof an
of f-white powden [pbk)NVR . 7$peet r:umt)300 rivkiz 2 .CECE®, 3S1i0n (ppm: 2EL.;00 (t, J
=7 H 256H; 2.49 (q, J =7 H : 4H); 2.54 (d, J = 13.5 Hz : 1H); 2.69

(s : 3H): 2.76 (brad d3,H)J;=3-72.% Hzroadl_H) 3% P(Zbroajd*dv 3. &27@5,
1H; 3.15 (d, J = 13.5 Hz 1 3.24 (broad d, J =7
(broad d, 381 F =3 1% zlH) 1 74 sﬂsd(sJ 1H 42 @I@QSHZ 1H)H ’639190(m
1H);from715t074010% %} Ie4
(RS) - N-{ 1- [ Bi %~ chior h%n%fll%%t Vig - H 4.23 (s : 1H); 4.46
3-[(3,5-difluprop 1) yl sul fo ]azetidin ]
yl rrethyl}rrethg%esn}e‘?%nagf%{ hﬁ bef%rgﬁarh%% n‘thjg fg’élﬁpb%%g frahner: 150
ng of anhydr e r ad | ution of 53 ng of
(RS)-C{1- [bloisjf %Foio%%%@l 'met h&ﬁf-B?J[%),sgldifluorophenyl)
Example 45
10 (RS)-1-{1-[Bis(4-chlorophenyl)methyl]-3-

[ (3,5~-diflucrophenyl)methylsulfonylmethyl]azetidin-3-
ylmethyl}~3-isopropylurea may be prepared in the
following manner: 0.0197 cm® of isopropyl isocyanate is
added to a solution of 53 mg of

15 (RS)-C-{l-[bis{4-chlorophenyl)methyl]-
3-[(3,5-difluorophenyl)methylsulfonyimethyl]azetidin-3-
yl}methylamine in 2 cm® of dichloromethane, at a
temperature in the region of 20°C. After stirring
overnight at a temperature in the region of 20°C,

20 0.05 cm’ of water is added and then after stirring for
15 minutes at a temperature in the region of 20°C, the
reaction mixture is dried over magnesium sulfate,
filtered and concentrated under reduced pressure. The

residue obtained (75 mg) 1s purified by preparative

[N)
(@3]

thin-layer chromatography on silica [l preparative
Merck Kieselgel 60F254 plate; 20x20 cm; thickness
1 mm], eluting with an ethyl acetate-dichloromethane

(5-95 by volume) mixture. After elution of the zone



10 et hyl sul f onyl met hyl ] azetidin-3-yl}methylamne in 2 cnB of ethyl
acetate, at a tenperature in the region of 20C, followed by 0.012 cnB of
met hyl sul fonyl chloride. After stirring overnight at a tenperature in the
region of 20C, 0.001 cnB of water and then 150 ng of anhydrous 15 | RA-68
resin are added. After stirring for 1 hpgg at a tenperature in the region
of 20C, the reaction mxture is filtered and the filtrate is concentrated
under reduced pressure. 81 ng of a yellow paste are thus obtained, which
paste is puridd.ed Qy.piaparalives tddd 20 | yedy ohr ometographly on si lica [1
preparative Merck 'Kieselgel 60F254 plate;” 20x20 cm thickness 1 mij,
eluting with ametivd acedatendiohdoronmdane b-95 tye y@lwem) m xture.
After elution of the zone corresponding to the desired product, filtration
on 25 si nt er athdf masise @nck @ viapes Al toreofa tthensat amnts undere regueed
pressure at a tenperature in the region of 40C, 25 ng of
(RS)-N-{1-[ bis{ 4CH orbophenyd] neRHyt]={1-[bis (4-chlorophenyl) -
3-[(3, 5-di fluorophenyl)neth Isulfonylnethyl]azetldln 3 182
yl met hyl } et hegtdsul ¥ ofraid ded =i & e sepien Y h Beleh ¥ by i ofny ingah el el | ow
powder [1H NWVR spectrun1(300 NPE C~Cl3r 8 in ppm: 2.70 (s : 3H); from
2.95 to 3 10 FFRtid 121?-1)3 xallm%tlzkél %FBSO%r%?YJ(Lb?%d%e %bt—a@% in1H): 3.52
dd, J = 13.5
Hz : f?ﬁ% f%r%on(sa P"ﬂaﬁ Y’%ll]zsl%w %Owdem) %lﬂéﬂ* (SrE’teCtr L 7.00 (tt, 3

5
nd 2 Hz  Jh) yEromy-05 60,7 3R mt 17 1 J0)] . JEXanple 454, .

2.68 (s : 3H); 3.00 (broad d, J = 8.5 Hz : 1H); 3.11

5J =
and 5.
= 9 an

10 (d, J = 8.5 Hz : 1H); 3.17 (d, J = 8.5 Hz : 1H);
3.46 (broad d, J = 8.5 Hz : 1H); 3.64 (dd, J = 14
and 5 Hz : 1H); 3.86 (mt : 1H); 3.96 (dd, J = 14 and
7.5 Hz : 1H); 4.15 (d, J = 8 Hz : 1H); 4.29 (s : 1H);
4.43 (s : 1H); 5.11 (mt : 1H); 6.94 (tt, J = 9 and
15 2 Hz : 1H); from 7.10 to 7.30 (mt : 10H)].
Example 46
(RS)-{1-[Bis(4~-chlorophenyl)methyl] -
-[(3,5-difluorophenyl)methylsulfonylmethyl]azetidin-3-
ylmethyl}carbamic acid isobutyl ester may be prepared
20 1in the following manner: 0.016 cm® of isobutyl
chloroformate is added to a solution of 53 mg of (RS)-
C-{1l-[bis(4-chlorophenyl)methyl]~3-[(3,5-difluoro-
phenylmethylsulfonylmethyl]azetidin-3-yl}methylamine in
2 cm® of pyridine, at a temperature in the region of
25 20°C. After stirring overnight at a temperature in the
region of 20°C, the reaction mixture is concentrated
under reduced pressure. 68 mg of a yellow paste are

obtained, which paste is purified by preparative thin-



10 (RS)-1-{1-[Bis(4-chl orophenyl)nethyl]-3-

[ (3, 5-difluorophenyl)net hyl sul f onyl net hyl ] azeti di n- 3-

yl met hyl }- 3-i sopropyl urea may be prepared in the follow ng manner: 0.0197
cnB of isopropyl isocyanate is added to a solution of 53 ng of 15
(RS)-CG{1-[bis(4-chlorophenyl)nmethyl]- 1g4

3-[(3,5-di fl uorophenyl ) net hyl sul f onyl met hyl ] azeti din-3- yl}nethylamne in 2
cnB of dichloronmethane, at a tenperature in the region of 20C After
stirring overRieghtcndlond tRMRehit Wne il ithe ¢eadifan pafp2R6t 12@ HQ%KenB of
water is added and then after stirring for 15 mnutes at a tenperature in
t he regi on oKi2G@E1dkelie 60FRact ipdm tr; x W€ Of emdr itéd cavers smagmesi,um sul f at e,
filtered and concentrated under reduced pressure. The residue obtained (75
ng) i s purificédthygpmepdr an weh28 tahuet-atayelrl cbiromateadeaphy Sor®Ssikyi ca [ 1
preparative Merck Kiesel gel 60F254 plate; 20x20 cm thickness 1 mj,

el uting withvadusehy mixdetrgt.eAditen erlorEchapd ths- 39nsy vol une) ni xture.
After elution of the zone 183 corresponding to the desired product,
filtration ofOTSEHENEd @ ds% tarfd dafer 6y &F6ratGton Tof! (e 1661 \Pé‘nt under
reduced pressyre at te eratur in the region aof 40C 16

(RS) - 1- {l_[bﬁ§@&qﬂﬁqnqhﬁg%“ﬂ5 en evaporation of the solven

] U G O -
e (Y e SR gt ¢ 7
[ (3,5-difluorophenyl)methylsulfonylmethyl]lazetidin-3-

10 ylmethyllcarbamic acid isobutyl ester are obtained in
the form of an off-white powder ['H NMR spectrum
(300 MHz, CDClji, & in ppm): 0.96 (d, J = 7 Hz : 6H);
1.95 (mt : 1H); 2.68 (s : 3H); 3.04 (d, J = 8.5 Hz
1H); 3.19 (s : 2H); 3.51 (d, J = 8 Hz : 1H); 3.75 (dd,

15 J = 14 and 5 Hz : 1H); from 3.80 to 4.00 (mt : 3H);
4,30 (s : 1H); 4.34 (s : 1H); 5.63 (unresolved complex:
1H); 6.95 (tt, J = 9 and 2 Hz : 1H); from 7.10 teo 7.30
(mt : 10H)]
Example 47

20 (RS)-{1-[Bis (4-chlorophenyl)methyl]-
3-[(3,5-difluorophenyl)methylsulfonylmethyl]azetidin-3-
ylmethyl}dimethylamine may be prepared in the following
manner: 138 mg of potassium carbonate are added, at a
temperature in the region of 20°C, to a solution of

25 52 mg of (RS)-C-{l-[bis(4-chlorophenyl)methyl]-3-
[(3,5-difluorophenyl)methylsulfonylmethyl]jazetidin-
3-yl}methylamine in 2 cm® of acetonitrile, followed by

0.0075 cm® of methyl iodide. After stirring overnight at



10 (d, J =8.5H : 1H); 3.17 (d, J = 8.5 Hz : 1H); 3.46 (broad d, J =
Hz : 1H); 3.64 (dd, J =14 and 5 Hz : 1H); 3.86 (m : 1H); 3.96 (dd, J
14 and 7.5 Hz : 1H); 4.15 (d, J 8 Hz : 1H); 4.29 (s : 1H); 4.43 (s :
1H); 5.11 (nt : 1H); 6.94 (tt, J =9 and 15 2 Hz : 1H); from7.10 to 7.30
(mt : 10H)]. Exanple 46 (RS)-{1-[Bis(441ghl orophenyl)nethyl]-

3-[(3,5-di fl uorophenyl ) net hyl sul f onyl net hyl ] azeti di n-3- yl net hyl } carbam c
acid isobutyl ester may be prepared 20 in the foll ow ng nanner: 0.016 cnB
of isobutyl iy efoiraten ishadees 40 & spd U j ohdf r &3 10 md R)m
C-{1-[ bi s(4-chl orophenyl )nethyl]-3-[(3,5-difl uoro-

phenyl met hyl sid foi emeddiyd] savzetexed-Gryd g ety soi e iH r2neadB with
pyridine, at a tenperature in the region of 25 20C. After stirring

over ni ght at &idlelhgperratturené natdethe el brrafe 20C, coeereactéd@mmixt ure i s
concentrated under reduced pressure. 68 ng of a yellow paste are

obt ai ned, whietdypzed TS Pyre f | Bk byrpiepeeatdve eniainss (Hyerg) is
chronat ography on_silica gel [1 preparative Merck Kieselgel 60F254 plate;
20x20 cm 1 hiknessed fiPreRF A T hee wi R b ¥ hyF N ERTee TR B 3R | O onet hane

5-95 b | une) m . Aft | ut i f th [ di toth
(5,95 0, boLAB) T 4 e Mol LR elcsbeyzone, s, g ogpondi o fo (he
| t ducs t t J i f 40C, 14
ool vt VISED PG LR sy Al L Dt on ©
3-[(3, 5-di Tl uprophenyl ) met bybsud £ ony! (2L oyl d azeli dhdy 3nixture. After

elution of the zone corresponding to the desired

8.5

10 product, filtration on sintered glass and then
evaporation of the solvents under reduced pressure at a
temperature in the region of 40°C, 11 mg of (RS)-{1-
[bis(4-chlorophenyl)methyl]-3-[(3,5-difluorophenyl) -
methylsulfonylmethyl]azetidin-3-ylmethyl}dimethylamine

15 are obtained [1H NMR spectrum (300 MHz, CDCl;, 6 in
ppm): 2.18 (s : 6H); 2.30 (d, J = 13 Hz : 1H); from
4.65 to 4.78 (mt : 1H); 2.70 (s : 3H); 2.98 (d,

J

13 Hz : 1H); 3.09 (d, J = 8 Hz : 1H); 3.32 (d,
J = 7.5 Hz : 1H); 4.11 (d, J = 8 Hz : 1H); 4.35 (s
20 1H); 4.94 (s : 1H); 6.92 (mt : 1lH); from 7.10 to 7.40
(mt : 10H)].
Example 48
(RS)-1-[Bis(4-chlorophenyl)methyl]-
3-[ (4-methoxyphenyl)methylsulfonylmethyl]lazetidine may
25 be prepared in the following manner: 25.5 mg of sodium
tetraborohydride are added to a solution of 4C0 mg of
1-[bis (4-chlorophenyl)methyl]-3~-[ (4-methoxyphenyl) -

methylsulfonylmethylenelazetidine in 4.5 cm® of ethanol,



10 yl nmethyl }carbam c acid isobutyl ester are obtained in the formof an

of f-white powder [1H NWMR spectrum (300 MHz, CDC13, 8 in ppm) : 0.96 (d, J =
7 H : 6H 1.95 (nt : 1H); 2.68 (s : 3H); 3.04 (d, J =8.5 Hz 1H); 3.19
(s : 2H; 3.51 (d, J =8 H : 1H,; 3.75 (dd, 15 J = 14 and 5 Hz : 1H); from
3.80 to 4.00 (nm : 3H); 4.30 (s : 1H);14634 (s : 1H); 5.63 (unresolved
conplex: 1H); 6.95 (tt, J =9 and 2 Hz : 1H); from7.10 to 7.30 (nt :
10H)]. Exanple 47 20 (RS)-{1-[Bi s(4-chl orophenyl)nethyl]-

3-[ (3, 5-di fl ygraphenyl3rethyd s Syl aretdy | azdlgelid-Bre in the

yl met hyl }di met hyl am ne may be prepared in the followng manner: 138 ng of
pot assi um cardnaire @f 2 @Udedyfadr ast ienduey afaw €l 4 mdes region of 20C, to a
solution of 25 52 nmg of (RS)-C-{1-[bis(4-chl orophenyl)net hyl ] - 3-

[ (3, 5-di f | uoropimenyd Yumes hiyh suhd orgd et hyf |26 di -mB-gf }sethybanine in 2
cnB of acetonitrile, followed by 0.0075 cnB of nethyl iodide. After
stirring over?ﬁ’gﬁﬁb%ﬁoﬂmx@ﬁm@%{tﬁﬁ@qln e TeaftbrPfMEYCImthe reaction
medium is filtered on sintered glass, the solid is rlnseg with

dlhchl or onmet hathie: &R the § |‘?%W%€f’éa‘i%r%oﬁ’f?:e?ﬁ? AT Under Qe%luc%’ﬂ pressure.
T rud bt 9C 5 fied b ti hi n-1
ch?oﬁaﬁoéréﬁﬁéi,d%ﬁ]é’%?l & (475 hract %aé%@kre?. Hleltel GOrIs L pate;
20x20 cm thig néfte?ﬁﬂs% R o%% uti Wégofﬂ?fttg @ecr%éaé 1glylachdrgl) t hane

(5-95 by vol ) e utio e Zone correspon o the
desired region of 20°C, the reaction medium is concentrated

under reduced pressure. The white deposit obtained :is

3 3

10 taken up in 2 cm” of water and 2 cm’ of dichloromethane.
After decantation, the organic phase is concentrated
under reduced pressure and the yellow foam obtained 1is
purified by preparative thin-layer chromatography on
silica [2 preparative Merck Kieselgel 60F254 plates,

15 20x20 cm; thickness 0.5 mm], eluting with a methanol-
dichloromethane (1-99 by volume) mixture. After elution
of the zone corresponding to the desired product with a
methanol~dichioromethane (10-90 by volume) mixture,
filtration on sintered glass and then evaporation of

20 the solvents under reduced pressure at a temperature in
the region of 40°C, 14 mg of (RS)-1-[bis(4-chloro-
phenyl)methyl]-3-[ (4-methoxyphenyl)methylsulfonyl-
methyl]azetidine are obtained in the form of a white
foam ['H NMR spectrum (300 MHz, CDCls, & in ppm): 2.56

25 (mt : 1H); 2.58 (s : 3H); 3.20 (mt : 2H); from 3.35 to
3.55 (mt : 1H); 3.66 (broad t, J = 7.5 Hz : 1H); 3.81

(s : 3H); 4.21 (d, J = 4.5 Hz : 1H); 4.26 (broad s



10 product,

1H); from

(nmt : 10H)].

filtration on sintered glass and then evaporation of the
sol vents under reduced pressure at a tenperature in the region of 40C 11
ng of (RS)-{1- [bis(4-chlorophenyl)nethyl]-3-[(3,5-difluorophenyl)-
met hyl sul f onyl et hyl ] azeti di n- 3-yl net hyl }di met hyl am ne 15 are obtained [ 1H
NMR spectrum (300 MHz, CDCl13, 6 in ppmg72.18 (s : 6H); 2.30 (d, J

13 Hz

: 4.65 to 4.78 (mt : 1H); 2.70 (s : 3H); 2.98 (d, J = 13 Hz :
1H); 3.09 (d, J =8 Hz : 1H; 3.32 (d, J =7.5Hz : 1H; 4.11 (d, J = 8 Hz
. 1H); 4.35 (191)20 el 4,947 (s g.5lH)z 6.299 ( Mrom TH)L5 foom 0w 7. 40

Exanpl e 48 (RS)-1-[Bi s(4-chl orophenyl)nethyl]-

3-[ (4- net hoxyyghenyl ) met hyl sul f onyl net hyl | azeti di ne may 25 be prepared in
the followi ng manner: 25.5 ng of sodium tetraborohydride are added to a
4C0 ng of 1i=[Hi ss(4ahl orapherd )meettyd = 3- [ (4- net hoxyphenyl ) -

sol uti on of

met hyl sul f onyl et hyl ene] azetidine in 4.5 cnB of ethanol,

186 under an argon

at nosphere, at- [al 4 emeratunten il et hylegi birrof lpegd y ieda =G ¥y for 16

hours at a

tenperature in the region of 20C, 26 ng of sodi um

t et r abor ohydriade R LRRASES The TP ih i R IRFF 4TS &F at a

tenperature

in the region of 20C .or 4.5 hour

. s, .and then a t enperature
in the r egi orf'G¥Cr fot %f?ﬁﬁ&%.l7ﬁﬁQﬁr?ﬁﬁﬂiVﬁfh éyfﬁ%pé$§ﬁhrgpin t he
regi on of 20(&_¢%¥%iégg§i%F?égg%§ﬁ@$§%§§g¥ggu{ﬁ%éﬁ&léﬂ¥¥gngfguced pressure.

The white depos

10

15

20

25

al ne
(4-methoxyphenyl)methyl]azetidin-3-0l, 20 cm® of

dichloromethane, 0.229 cm® of methylsulfonyl chloride
and 722 mg of 4-dimethylaminopyridine. After
purification by chromatography on silica at atmospheric
pressure (100 g of silica, particle size 0.063-C.2 mm
contained in a column 3 cm in diameter), eluting with
dichloromethane), the fractions containing only the
desired product are combined and concentrated to
dryness under reduced pressure. 650 mg of 1-[bis{4-
chlorophenyl)methyl]-3-[ (4-methoxyphenyl)methyl-
sulfonylmethylenelazetidine are thus obtained in the
form of a yellow gum.

(RS)-1-[Bis (4-chlorophenyl)methyl] -
3-[methylsulfonyl- (4-methoxyphenyl)methyl]azetidin-3-ol
may be prepared by carrying out the procedure as
described in Example 1, starting with 19.6 cm® of 1.6 N
n-butyllithium in solution in hexane, 5.7 g of
4-methoxybenzyl methyl sulfone and 8.71 g of
1- [bis (4-chlorophenyl)methyl]lazetidin-3-one in 450 cm?
of tetrahydrofuran. 8.3 g of (RS)-1-[bis(4-chloro-

phenyl)methyl]—3—[methylsulfonyl—(4—methoxyphenyl)—



10 taken up in 2 cnB of water and 2 cnB of dichloronethane. After
decantation, the organic phase is concentrated under reduced pressure and
the yell ow foamobtained is purified by preparative thin-Iayer

chromat ography on silica [2 preparative Merck Kiesel gel 60F254 plates, 15
20x20 cm thickness 0.5 mmi, eluting widga nethanol - dichl oronethane (1-99
by volune) m xture. After elution of the zone corresponding to the desired
product with a nethanol -di choronmethane (10-90 by vol unme) m xture,

filtration omesimtiared Glass and then BuaPYRtd e Ofi G Hde ol wents under
reduced pressure at a tenperature in the region of 40C, 14 ny of

(RS) - 1- [ bi s(4<ahRjeorsa1iphenyl ) net hyl ] - 3-[ (4- met hoxyphenyl ) et hyl sul f onyl -

nmet hyl ] azeti dine are obtained in the formof a white foam[1H NVR spectrum
(300 MHz, CDC13, 6 in ppethXde2s/( methylH)sulXd® (my BH); 3.20 (m :
2H); from3.35 to 3.55 (m : 1H); 3.66 (broad t, J = 7.5 Hz : 1H); 3.81

(s : 3H); 4.2rqmireld DY Gy ingHut L6 Quacssiise asigesiibgl 9o (d, J =
8.5 Hz : 2H); from7.15 to 7.40 (nt : 10H | .,
1-[BiS(4-éh|@Pﬁﬁﬁéﬁ?ﬁ?h%t%ﬁﬁqtlng with 13.6 cm” of 4-methoxybenzyl

5[ o noxyphenyl ety s o) shel gzt 5 Y, ke propared by
(05 b enoramemom Je sl uiont Q8 00e T
nEthylSU|fonw—ﬂ%Hﬁg§§g%nzyl methyl sulfone are thus obtained in the
form cf a white powder.
10 Example 49
(RS)-2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}~2-(3,5-difluorophenyl)-N-acetyl-
morpholine may be prepared in the following manner:
252 mg of supported EDCI (2.3 equivalents, the
15 supported EDCI reagent is commercially available, and
may also be prepared according to the following
reference: M. Desai, L. Stramiello, Tetrahedron
Letters, 34, 48, 7685-7688 (1993)), 2 cm’ of arhydrous
dichloromethane, 0.006 cm® or morpholine and then
20 0.010 cm® of triethylamine are successively added, at a
temperature in the region of 20°C, to 37 mg of (RS-{1l-
[bis{4-chlorophenyl)methyl]azetidin-3-yl}-(3,5~
difluorophenyl)acetic acid hydrochloride. After
stirring for 12 hours at a temperature in the region of
25 20°C, the reaction mixture is filtered on sintered
glass. The filtrate is washed with 2 cm® of water, dried
over magnesium sulfate, filtered and concentrated to

dryness under reduced pressure (2.7 kPa) at a



10 and 722 ng of 4-di nethyiam nopyridine. After purification by
chromat ography on silica at atnospheric pressure (100 g of silica,
particle size 0.063-0.2 mm contained in a colum 3 cmin dianeter),
elutina with dichloronethane), the fractions containing only the 15
desired product are conbined and concenfgated ~o dryness under reduced
pressure. 650 ng of 1-[bis(4-
chl orophenyl ) et hyl ] - 3-[ (4- met hoxyphenyl ) net hyl -
sul f onyl net hyleepelazetdding e Adusmoained in st ey JSormof-a yel | ow gum
20 (RS)-1-[Bi s(4-chlorophenyl)nethyll -
3- [ met hyl sul fleny -4(-4hmeituphephanyleumting Jazetiincii-13~0l- (3ymy- be prepared
by carrying out the procedure as described in Exanple 1, starting with
19. 6 cm 3 of di.f6 udrapheutywil)lHN~aaenyilmeglhutliiore iarchestarse ,oli.af rgpdfir25
4- met hoxybenzyl methyl sulfone and 8.71 g of
1- [ bi s(4- chl eepHenyl Yafetehydd ieetfiadinn-[3HoNMR| Ap450ranB (360 MBwr ahydr of ur an.
8.3 g of (RS)-1-[bis(4-chloro-
phenyl ) metthy [AR3s) nét hy | BRINF onyF o7 4< n? hbxyph&hy (Tt 1881 Hkt hy$ ] @zetd di n- 3- ol
are thus obtaiqegTin t he forn1of_p beiqﬁ&solid. 4- Net hoxybenzyl net hyl

' t

sul fone may be Ceptr €d B ‘cdryi ng dutt P hd 1o dedinr &2 -descifitbed in 5
Exanpl e 27, rtin j t 3.6 C f. 4- oxybenzyl chloride, 30 ng of
sodiun1iodidzﬁﬁlfﬁﬁgﬁwtﬁﬂéﬁﬁiShﬁqﬁenﬁyr gﬁ%grnate in 125 cnB of ethanol
5.75 g of Agmbhoxyhenzyl nmethyl sulfone are thus obtained in the form of
a white powder.

(RS)-2-{1-[Bis(4-chlorophenyl)methyl]-

10 azetidin-3-yl}-2-(3,5-difluorophenyl)-N-cyclohexyl-
acetamide may be prepared in the following manner:
0.070 cm® of cyclohexylamine, 144 mg of 1-(3-
dimethylaminopropyl)-3~ethylcarbodiimide hydrochloride,
0.141 cm’® of triethylamine and then 4 mg of

15 hydroxybenzotriazole hydrate are successively added to
a solution of 250 mg of (RS)-{1-{bis(4-chlorophenyl)-
methyl]azetidin-3-yl}-(3,5-difluorophenyl)acetic acid
hydrochloride in 10 cm® of anhydrous dichloromethane, at
a temperature in the region of 20°C. The solution

20 obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is
deposited on a Varian cartridge (25 cm®) filled with
12 g of fine silica (0.040-0.063 mm), conditioned and
then eluted with a dichloromethane-petroleum ether

25 (80-20 by volume) mixture with the aid of a Duramat

3 fractions. Fractions 11 to 17

pump, collecting 1.5-cm
are combined and concentrated toc dryness under reduced

pressure (2.7 kPa) at 40°C. 169 mg of (RS)-2-{1-[bis{4-



10 Exanple 49 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl]-
azetidin-3-yl}-2-(3,5-di fluorophenyl)-Nacetyl- norpholine nmay be prepared
in the followi ng manner: 252 ng of supported EDCI (2.3 equivalents, the 15
supported EDCl reagent is comrercially available, and may al so be prepared
according to the followng reference: MoDesai, L. Stramello, Tetrahedron
Letters, 34, 48, 7685-7688 (1993)), 2 cnB of anhydrous dichl oronet hane,

0. 006 cnB or norpholine and then 20 0.010 cnB of triethylam ne are

successi vel y addadpradn @l ) e merad 28 € dih ey regi-om - 20Q udw-37 g of
(RS-{1- [bis(4- chIorophenyl)nethyl]azetldln 3-yl}- (3 5-

di f1 uor ophenyineacet ) -av-acy «ll dtyet olcdr erandiede Aftercthist iohtigignddrixtwurs at a
tenperature in the region of 25 20C the reaction mxture is filtered on
sintered gl assm The § iyt ef dan wadhd¥Rwisole cZ reirs (60 Cndlfler, ClSiled Sover
magnesi um sul fate, filtered and concentrated to dryness under reduced
pressure (2. 7AkmFpmat %rq1890t%9rp1é?a]ttﬁ% i%tthea?e'gl ofl 20C.taA5! n¥P of

éf*f’?uirééh%.[ﬁy’%r?(ﬁpé@é?{,| ront e et B*efameﬁi‘?;ﬁéw?éf%qrﬁ%f a
gelsge(xa:m[ ,gecgglme@O%%N[‘éfoaq%DCl 27 (§ }P? “?IL%B gotgoe 85
EQS) ‘Z"’%lf{gngnzﬂghltgr% 2%%,{'; iH)h %r_orﬁxsaf%etoB%.so (mt : 1H);

4.27 (s : 1H); 5.25 (broad d, J = 8 Hz : 1H); 6.90 (tt,

J =9 and 2.5 Hz : 1H); 6.82 (mt : 2H); from 7.20 to

10 7.35 (mt : BH].
Example 51
(RS)-2-{1-[Bis(4-chlorophenyl)methyl]-

azetidin-3-y1}-2-(3,5~difluorophenyl)-N-acetyl-

piperidine may be prepared in the following manner:

15 0.012 cm’® of piperidine, 29 mg of 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide hydrochloride, 0.028 cm® of
triethyiamine and 1.5 mg of hydroxybenzotriazole
hydrate are successively added to a solution of 50 mg
of (RS)-{1l-[bis(4~chlorophenyl)methyl]lazetidin-3-yl}-

20 3,5-difluorophenyl)acetic acid hydrochloride in 2 cm® of
anhydrous dichloromethane, at a temperature in the
region of 20°C. The solution obtained is stirred at a
temperature in the region of 20°C for about 12 hours.
The reaction medium is deposited on a Varian cartridge

25 (6 cm®) filled with 3 g of fine silica (0.040-0.063 mm),
eluting with dichloromethane with the aid of a Duramat

pump. The fractions between 8 and 15 cm® are combined

and concentrated to dryness under reduced pressure



10 azetidin-3-yl}-2-(3,5-difluorophenyl)-Ncycl ohexyl acetam de nay be
prepared in the follow ng manner: 0.070 cnB of cycl ohexylam ne, 144 ng of
1- (3- di met hyl am nopropyl) - 3-et hyl carbodi i m de hydrochl oride, 0.141 cnB of
triethylam ne and then 4 ng of 15 hydroxybenzotri azol e hydrate are
successively added to a solution of 25Qqfy of

(RS)-{1-[bis(4-chl orophenyl)-

met hyl ] azeti di n-3-yl }-(3, 5-di fl uorophenyl)acetic acid hydrochloride in 10

cnB of anhydrpus; digh] oxonpghaney s ahg &t eaperat prehns thec egieon of 20C.
The solution 20 obtained is stirred at a tenperature in the region of 20C

for about 12 houtgl ) nldien § Epetéond el § s2 - depdsiit BlueroghdMayl prNeartri dge
(25 cnB) filled mﬁth 12 g of fine silica (0.040-0.063 nm, conditioned and
t hen el uted widdt @l oicht od omet hanetpes robeamed her 2% (BOR0obya vol une)
mxture with the aid of a Duramat punp, collecting 1.5-cnB fractions.
Fractions 11 w9 cayetebhbiaecpowder c ﬁbéﬁﬂ?éﬂé@ﬁﬁﬁ%ﬂ@%@%§“ﬂhder reduced
pressure (2.7 kPa) at 40C. 169 ng of (RS)-2-{1-[bis(4 19

chl or opheny| ) #€ hyl 13a28t PaH-3LyPR. 9- }9§ §Od|1f |1éouaad Erom 1.30 to

henyl ) - N-cycl ohe Iacetanlde are th s o] f whi t
Foamy[)lH vaé Jsp%%;( T £ 300° D b?x:i E Qbm %Ormig O@ E%I (ﬁ’[

S LT 80 et a8 0 . 1 R (g 0, o
\%O.ZSSHZHZ::lH) Of%og%)S Q to 803( (5t Ele%iiz fOZ ;(2 18%;LH)4 ?@%(bwsﬂqd
7.20 to 1H); 6.68 (tt, J =9 and 2.5 Hz : 1H); 6.80 (mt : 2H);
1 from 7.20 to 7.35 (mt : 8H)1.
Example 52
(RS)-2-{1~-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)-N-acetyl-
pyrrolidine may be prepared in the following manner:
15 0.010 cm® of pyrrolidine and 0.023 cm’ of
diisopropylcarbodiimide, 0.028 cm® of triethylamine and
1.5 mg of hydroxybenzotriazole hydrate are successively
added to a solution of 50 mg of (RS)-{l-[bis(4-chloro-
phenyl)methyl]azetidin-3-yl}-(3,5-difluorophenyl)acetic
20 acid hydrochloride in 2 cm® of anhydrous dichloromethane
at a temperature in the region of 20°C. The solution
obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium 1is
deposited on a Varian cartridge (6 cm’) filled with 3 g
25 of fine silica (0.040-0.063 mm), eluting with
dichloromethane with the aid of a Duramat pump. The

fractions between 11 and 19 cm® are combined and

concentrated to dryness under reduced pressure




10 7.35 (m : 8H . Exanmple 51 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl]-
azetidin-3-yl}-2-(3,5-di fluorophenyl)-Nacetyl- piperidine nmy be prepared
in the followi ng manner: 15 0.012 cnB of piperidine, 29 ny of

1- (3-di net hyl am no- propyl)-3-ethyl carbodiimde hydrochl oride, 0.028 cnB of
triethylamne and 1.5 ng of hydroxybenzpssi azole hydrate are successively
added to a solution of 50 ng of

(RS)-{1-[bis(4-chl orophenyl)nethyl]azetidin-3-yl} 20

3, 5-di fl uor ophenylyrgetdtc acicd mudmechiorirds 420 (2 -gm8 <0f4 - Aankydr-ous

di chl oronet hane, at a tenperature in the region of 20C. The sol ution

obt ai ned i s sthanvad natt ey 1 JteerqrardtnH3e- vl the 3, egidart lofo 2@ efror? Jabout 12
hours. The reaction nmediumis deposited on a Varian cartridge 25 (6 cnB)
filled with 3aptofldinme lsidinsa & 040-0.063 Imyd ireltuts rfpmm tdf a

di chl oronethane with the aid of a Duramat punp. The fractions between 8
and 15 cnB ar&identiared ["BNYRcsreertEt éd0PoMirynESSLanderit éiided pressure
191 (2.7 kPa) at 40C._ 14 of (RS)-2-}§ 1- [ bi_s(4-chl oro-

phenyl ) netthy I§r&fetd dih- ;%J-}Qoz-w 5- diff )l 'ucropphe®A )- N dc isAmhidbetd di ne are

(300 Nz 5 GOCE3 0 (T ppry' (YO 0)o8 15 £ £ afl It AL, 30 1o 150
5730 10 3,45 (0 BT i 3 56 1% 3 00 (m AR g 3T 10 1
1H; 4.26 (s o iH)s. 6.88 (tin) J & & apgk 2 Sz e A 7 &AL M. 40 2H) ;
{(mt : B8H)].
10 Example 53
(RS)-2-{1-[Bis{4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)-N-cyclopropyl-
acetamide may be prepared in the following manner:
0.009 cm® of cyclopropylamine, 29 mg of 1-(3-dimethyl-
15 aminopropyl)-3-ethylcarbodiimide hydrochloride,
0.028 cm® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{1l-[bis(4-chlorophenyl)-
methyllazetidin-3-yl}-(3,5-difluorophenyl)acetic acid
20 hydrochloride in 2 cm® of anhydrous dichloromethane at a
temperature in the region of 20°C. The solution
obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is
deposited on a Varian cartridge (6 cm®) filled with 3 g
25 of fine silica (0.040-0.063 mm), conditioned and then
eluted with dichloromethane with the aid of a Duramat
pump, collecting 2-cm® fractions. Fractions 2 to 6 are

combined and concentrated to dryness under reduced



10 from7.20 to 7.35 (nt : 8H)]. Exanple 52
(RS)-2-{1-[Bi s(4-chl orophenyl ) net hyl ] -
azetidin-3-yl}-2-(3,5-difluorophenyl)-Nacetyl- pyrrolidine nay be prepared
in the followi ng manner: 15 0.010 cnB of pyrrolidine and 0.023 cnB of
di i sopropyl carbodiimde, 0.028 cnB of ty4gethylamne and 1.5 ng of
hydr oxybenzotri azol e hydrate are successively added to a solution of 50 ng
of (RS)-{1-[bis(4-chloro- phenyl)nethyl]azetidin-3-yl}-(3,5-difluorophenyl)
acetic 20 acigdchydirechlord dedin o2 ad cof sanhywdraus rgiychl-arongfshane  at a
tenperature in the region of 20C. The solution obtained is stirred at a
t enper at ur e ich ltdhe pregiyan neft hy20G Aeari dabew- yI2 Jrourss .5 -Hieg neaetd on nedi um
is deposited on a Varian cartridge (6 cnB) filled with 3 g 25 of fine
silica (0.04@her363 -NHcydlagtriapy lwidet andidshlagreonetizand taitfe d her airtk of a
Duramat punp. The fractions between 11 and 19 cnB are conbi ned and
concentrated fmndpfn@ssvhm@erfqaeddcédNMRegeapermgz BR07MKPa) Cat140C. 29 ny
of (RS)-2-{1-[bis(4- chI
phenyl ) netthyP] aZ2ePPai f- § f}p} (3r( 3, 5Hyi f PudfopRény' FEN: dcéfylBYrrol i di ne
are thus obtained._n the form of whj t e foam 1HNVR spectrum 300 VHz,

B P 9% 1G5 U 200 (12 A

CDC13r 8 in pprr. ¥ - 11975 ) ip SR8t ) if r om 3. 00
to 3.30 (nt : fro 35 to (m 4H) 80, ( 10. 5 Hz :

1H); 4.25 (s3:'%?)l—l)‘; ré).a%sc(’tt 7359(%I andlzH Igizﬁ Jd Bilo(r‘?t .2 ZH); from
7.20 to 7'40]jﬂfp 4.éyﬂ( : ; 5.50 (unresolved complex : 1HY;

6.70 (tt, J = 9 and 2.5 Hz : 1H); 6.81 {(mt : 2H} from

1¢ 7.15 to 7.35 (mt : 8H)].
Example 54

(RS)-2-{1-[Bis(4-chlorophenyl)methyl]~

azetidin-3-yl}-2-(3,5-difluorophenyl)-N-cyclohexyl-N-
methylacetamide may be prepared in the following

15 manner: 0.016 cm® of N-methylcyclohexylamine, 29 mg of
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.028 cm’ of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{1l-[bis(4-chloropheny.l)-

20 methyllazetidin-3-yl}-(3,5-difluorophenyl)acetic acid
hydrochloride in 2 cm® of anhydrous dichloromethane, at
a temperature in the region of 20°C. The solution
obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is

25 deposited on a Varian cartridge (6 cm’) filled with 3 g
of fine silica (0.040-~0.063 mm), conditioned and eluted
with dichloromethane with the aid of a Duramat pump,

collecting 2-cm’® fractions. Fractions 4 to 6 are



10 Exanpl e 53 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)-Ncycl opropyl - acetam de may be
prepared in the followi ng manner: 0.009 cnB of cycl opropyl am ne, 29 ny of
1- (3-di nethyl 15 am nopropyl)-3-ethyl carbodiim de hydrochloride, 0.028 cnB
of triethylamne and 1.5 ng of hydroxybgpzotriazole hydrate are
successively added to a solution of 50 ng of (RS)-{1-[bis(4-chlorophenyl)-
met hyl ] azeti di n-3-yl }-(3, 5-di fl uorophenyl )acetic acid 20 hydrochloride in 2

cnB of anhydrous, d{&hl oromei e alitdd demefraidl airide o heediegion of 20C,
The solution obtained is stirred at a tenperature in the region of 20C

for about. 12 hasurelhe reaetd o dred) wm is7 meposSi treg) -an- a Varian cartridge
(6 cnB) filled with 3 g 25 of fine silica (0.040-0.063 mm, conditioned and
then eluted mi[ibid oA cronsddteerey Wirttdt tihe] ed ek iofia- Durlamat  punp,
collecting 2-cnB fractions. Fractions 2 to 6 are conbined and concentrated
to dryness uridet3 rediictoh 19 prresbiurie- ¢ 2 o hkaray 1 g -y o eigprofde
(RS)-2-:1-[bis(4- chlorophenyl)nethyl]azetidin-3-yl}-2-(3,5-dif=uoro-
]E)henyl[ iHNNmﬂwr@EW Retamed B etlt%u%mabt%ﬁ ed" g HePam ok ' WRa white
oam spectrun1 300 MHz, CIK13| in 0.74
(m : 2H): 2.9E¢H 52257@ Mbz go((¢he] 259 d 7. %tp%m)ﬁ%mpﬁ téF—ﬁ O§ 08 (nt

119} 550 (it 6ot ved ool ex eyl 9% 550 (. l%%d 2f§]°@’2 LT
6.81 (mt @ 2H) TYOM (¢ . 8H); (broad t, J = 7.5 Hz : 1H); 4.25
(broad d, J = 9 Hz : 1H); 4.45 (s : 1H); 7.00 (mt
10 3H); from 7.25 to 7.45 {(mt : 8H)].
Example 55
(RS)-2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)-N-(tetrahydro-
furan-2-ylmethyl)acetamide may be prepared in the
15 following manner: 0.013 cm® of tetrahydrofurylamine,
29 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.028 cm’® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{l-bis(4-chlorophenyl)-
20 methyl]azetidin—B—yl]—(3,5—difluorophenyl)acetic acid

hydrochloride in 2 cm®

of anhydrous dichloromethane, at
a temperature in the region of 20°C. The solution
obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is

25 deposited on a Varian cartridge (6 cm®) filled with 3 g
of fine silica (0.040-0.063 mm), conditioned and then

eluted with dichloromethane with the aid of a Duramat

pump, collecting 2-cm® fractions. Fractions 3 to 8 are



10 7.15 to 7.35 (nm : 8H)]. Exanple 54

(RS)-2-{1-[Bi s(4-chl orophenyl ) net hyl ] -
azetidin-3-yl}-2-(3,5-difluorophenyl)-Ncycl ohexyl -N- nethyl acet am de may
be prepared in the follow ng 15 manner: 0.016 cnB of

N- et hyl cycl ohexyl am ne, 29 ng of 95

1- (3-di net hyl am nopropyl) - 3- et hyl car bod| I'mde hydrochloride, 0.028 cnB of
triethylamne and 1.5 ng of hydroxybenzotriazol e hydrate are successively

added to a sQiiindy AhDQ Mt bR {th [d2iysiledC hinleapheriirde 20
met hyl ] azeti di n-3-yl }-(3, 5-di fl uorophenyl )acetic acid hydrochloride in 2

cnB of anhydpaus sdirchl @.omeithanet at0°c emMpey atfure R -tohe r-egi:en of 20C.
The sol ution obtai ned is stirred at a tenperature in the region of 20C
for about 12 dhdurrsphBne Ineecthydn avediighn-$8-24 Jdeposi ttedlidi wrvar i an
cartridge (6 cnB) filled with 3 g of fine silica (0.040-0.063 mm,

condi tioned aierellut-ed (betdabdiddd formemetdradenasingi Jtatee taind dsf  aareDur anat
punp, collecting 2-cn8 fractions. Fractions 4 to 6 are 194 conbi ned and

concent r at®d ttfblsdrcy%@s]s"%dé)r tr}‘&jm Pr s il § 294 gbd) Hal™MBOC. 17 ny of

RS)-2- {1-[bis(4-chl I tidin-3-

(2 (%} 5- dl{f| l[J(fr‘IrpS( | or w y ] f%;/ﬂ’éfgbt aﬁ?%‘% 5 @7 e"?hus obt ai ned

in the form a53 |te_f m[zll—é[;l\/{% r,urB( 04(\4—12 (_CQS)SZSO 6, at a
) . 10H)7

terrperature pprr‘) ¥om 2. 60
3.05 (nt '585 (br%@d tfrojm'37oo5€'c‘?3 Z]d_')’mt 25 (brag, dy sh 3P H ¢

1H) 4.45 (s
3.60 (mt : 2H); 3.58 (d, J = 10.5 Hz : 1H); from 3.65

10 to 3.95 (mt : 3H); 4.25 (s : 1H); 5.81 (mt : 1H); ¢.68
(tt, J =9 and 2.5 Hz : 1H); 6.82 (mt : 2H); from 7.15
to 7.35 (mt : 8H)].

Example 56
(RS)-2~-{1-[Bis{4-chlorophenyl)methyl]-

15 azetidin-3-yl}-2-(3,5-difluorophenyl)-N-(2-morpholin-4-
ylethyl)acetamide may be prepared in the following
manner: 0.016 cm’® of aminoethylmorpholine, 29 mg of

- (3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.028 cm® of triethylamine and 1.5 mg of

20 hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{1l-[bis(4-chlorophenyl)-
methyl]azetidin-3-yl}=-(3,5-difluorophenyl)acetic acid
hydrochloride in 2 cm® of anhydrous dichloromethane, at
a temperature in the region of 20°C. The solution

25 obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is
deposited on a Varian cartridge (6 cm®) filled with 3 g

of fine silica (0.040-0.063 mm), conditioned with



10 3H); from7.25 to 7.45 (m : 8H)]. Exanple 55

(RS)-2-{1-[Bi s(4-chl orophenyl ) net hyl ] -
azetidin-3-yl}-2-(3,5-difluorophenyl)-N(tetrahydro-

furan-2-yl net hyl )acetam de may be prepared in the 15 foll ow ng nanner:
0.013 cnB of tetrahydrofurylamne, 29 qg,of

1- (3-di nmet hyl am nopropyl ) - 3-et hyl carbodi 1 m de hydrochl oride, 0.028 cnB of
triethylamne and 1.5 ng of hydroxybenzotriazol e hydrate are successively

added to a soldti el iRthdbyiofh (R -4l bi 8 (A B8P ) 2ited

met hyl ] azetidi n-3-yl]-(3,5-difluorophenyl)acetic acid hydrochloride in 2
cnB of anhydrus g cihiarpnetdrane, diathl dr drepeiadeh i in dde-a@gi on of 20C.
The solution obtained is stirred at a tenperature in the region of 20C
for about 12 (WX Phhevaleast) omi xedieymdsl 2 tdeppsited dmaatVamnisan
cartridge (6 cnB) filled with 3 g of fine silica (0.040-0.063 mm,

condi ti oned amd thescticing ed W t1e diagh ortrethidne av ddch e enekofner Dur amat
punp, collecti ngrda.(Z-an fractions. Fractions 3 to 8 are 195 comhj ned and

concent r at®ed M- fdTYes O Uil &Y rediuieed) Hressife (2L IR KPd)I at~A0C. 27 ny of
2(RS)-2-{_-[bis(4-. chlorophenyl)nethyl]azetidin-3-yl}-2-(3,5-difluoro-
phenyl ) - N-( t Sty ot ur@n-2¢ grfe‘frfﬁ/ﬂidcte‘? 'deF%Fr%t Yhus® otft & hed i n t he
Loum of & e, a0y 3! MR RSB ML P00, Mk ROV o3, BT, T om
o 50 3 M 20U kpdae 1O 3P A of- AL (1B~ 1 24is 84 58 (d )
chlorophenyl)methyl]lazetidin-3-yl]-2-(3,5-difluoro-
10 phenyl)-N-(2-morpholin-4-ylethyl)acetamide are thus
obtained in the form of a white foam ['H NMR spectrum
(300 MHz, CDCls, & in ppm): 2.33 (brocad t, J = 5 Hz
4H); 2.38 (t, J =7 Hz : 2H); 2.65 (mt : 1H); from 2.85
to 3.20 (mt : 3H); 3.25 (broad g, J = 7 Hz : 2H); 3.43
15 (mt : 1H); 3.57 (t, J = 5 Hz : 4H); 3.61 (d, J =
10.5 Hz : 1H); 4.26 (s : 1lH); 5.98 (unresolved complex:
1H); 6.70 (tt, J = 9 and 2.5 Hz : 1H); 6.83 (mt : 2H);
from 7.15 to 7.35 (mt : 8H)].
Example 57
20 (RS)-2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)-N-(l-ethyl-
pyrrolidin-2-ylmethyl)acetamide may be prepared in the
following manner: 0.018 cm® of aminomethylethyl-
pyrrolidine, 29 mg of 1-(3-dimethylaminopropyl)-3-
25 ethylcarbodiimide hydrochloride, 0.028 cm® of
triethylamine and 1.5 mg of hydroxybenzotriazole

hydrate are successively added to a solution of 50 mg

of (RS)-{1l-[bis(4-chlorophenyl)methyllazetidin-3-yl}-



10 to 3.95 (m : 3H); 4.25 (s : 1H); 5.81 (m : 1H); 6.68 (tt, J =9 and
2.5Hz : 1H); 6.82 (m : 2H); from7.15 to 7.35 (m : 8H)]. Exanple 56
(RS)-2-{1-[Bi s(4-chl orophenyl)nmethyl]- 15
azetidin-3-yl}-2-(3,5-difluorophenyl)-N(2-norpholin-4 ylethyl)acetam de
may be prepared in the following nmannefg70.016 cnB of

am noet hyl nor phol i ne, 29 ng of

1- (3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochl oride, 0.028 cn8 of
triethylam ne zand 4k & B h &0, hydraxybenziet Hyara @ hydiad e rare cr’
successively added to a solution of 50 ng of (RS)-{1-[bis(4-chlorophenyl)-
met hyl ] azet i i M-aitdrdd Srididlaoneptremd ) acetd o agialk athydy dohlwrd de in 2
cnB of anhydrous dichl oronethane, at a tenperature in the region of 20C
The sol uti on 2&yicht aihetd iG. Sthiq redl wtien tanmperadries istihed egi on of 20C
for about 12 hours. The reaction mediumis deposited on a Varian cartridge
(6 cnB) fill ecbrwatprB3igp of thareredioeLf E040-R0EPMY , L cditiiioned with
196 dichi oronethane with the aid of a Duramat punp, eluted successively

with a di chl dritenetdnsiet @t g davetiat R E P vol ive)2 i S@ Uret 9%l | ect i ng
2-cnB fractions for fractions 1 to 12 . and then w th a di.chi oronethane 5
met hanol (98-(23fby1%/d1mﬂm3é)_ 3R c%]r%r]e% |"f1]gtq2%:n?§“ P&a@tli‘&r% f or
Lractions 12 1 @ 1208 LS, ol Aondt 3, STA o A consant ated (o
(RS) - 2-{1- [ bi.s(&-, £hl 9F ophenyl Jared byl Jazed | diydryd lwfer( 3, 5-difluoro
dichloromethane between 0 and 6 cm’ and then with a
10 dichloromethane-methanol (95-5 by volume) mixture. The
fractions containing the desired product are combined
and concentrated to dryness under reduced pressure
(2.7 kPa) at 40°C for 2 hours. The yellow paste thus
obtained is taken up in 2 cm® of ethyl acetate and then
15 with 2 cm® of distilled water. After stirring, the
mixture is frozen, the organic phase is concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C. The
residue obtained is taken up in 2 cm® of diisopropyl
ether and is then concentrated to dryness under reduced
20 pressure (2.7 kPa) at 40°C. 38 mg of (RS)-2-{1-[bis(4-
chlorophenyl)methyl]jazetidin-3-yl}-
2-(3,5-difluorophenyl)-N-(l-ethylpyrrolidin-2-
ylmethyl)acetamide are thus obtained in the form of a
white foam [1H NMR spectrum (300 MHz, CDCls with
25 addition of a few drops of CD3COOD d4, & in ppm): 0.96
and 1.17 (2t, J = 7.5 Hz : 3H in total); from 1.60 to
2.00 (mt : 4H); from 2.50 to 2.95-from 3.10 to 3.85

(mts : 11H); from 3.95 to 4.10 (mt : 1H); 4.10 and 4.14



10 phenyl)-N-(2-norpholin-4-ylethyl)acetam de are thus obtained in the
formof a white foam|[1H NVR spectrum (300 WMHz, CDC13, 8 in ppm : 2.33
(broad t, J =5 Hz: 4H); 2.38 (t, J =7 Hz : 2H); 2.65 (nt : 1H); from
2.85 to 3.20 (m : 3H); 3.25 (broad q, J =7 Hz : 2H); 3.43 15 (nt : 1H);
3.57 (t, J =5 Hz : 4H);, 3.61 (d, J = 19gp Hz : 1H); 4.26 (s : 1H); 5.98
(unresol ved conplex: 1H); 6.70 (tt, J =9 and 2.5 Hz : 1H); 6.83 (nt :
2H); from7.15 to 7.35 (nt : 8H)]. Exanple 57 20

(RS)-2-{1-[ Bi g{#- chl-oriaphenyd ) metthyld -total); 5.18 and 5.25 (2 broad
azetidin-3-yl}-2-(3,5-difluorophenyl)-N-(1-ethyl-

pyrrolidin-2-g/lnmetthyiy) acetaim des vy bes pr epared tam thes 0 frad "lovd g manner :
0.018 cnB of am nonet hyl et hyl - pyrrolidine, 29 ng of

1- ( 3- di net hyl @i nropttopy | )=@n 2. I hyd cardodinitm deBHyldr ochl ori de, 0. 028 cnB
of triethylamne and 1.5 ng of hydroxybenzotriazole hydrate are
successi vel y Exampile #% solution of 50 ng of

(RS)-{1-[bi s(4-chl orophenyl) et hyl ]azetidin-3-yl} 197 )

(3, 5-di f | uor ophenyl )aceﬁ%) et o hikfrDeht Y UPRIE Y e Lot~ lanhydr ous

di chl oronet hane, at. a tenperature. in the region of_ 20C. The sol ution

obt ai ned is saﬁeri}le%ué_t hynjp}téﬁbﬁ’%‘Lﬁ#%%ﬁ?@%%@i)o_rw_&fs%éﬁf]o? about 12
hours. 5 The reactio i i e ited ri.aj artridge of 12 mm
in dianmeter) afcl%aenclil%\nle Sﬁ&%g%n@%%ag%sé ca 1%86. ng%/ﬁU?%bgcﬂﬁr}nec%hdi gi oned

wi th di chl or oief hangywideh ; dhe 31drdhed VACHIMBPRAr BLYS re@lhing Wi th
di chl or omet hane bet ween 0 and 6 cn8 and then with a
aminopropyl)-3-ethylcarbodiimide hydrochloride,
10 06.028 cm® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{l-[bis(4-chloro-
phenyl)methyl]azetidin-3-yl}-(3,5-difluorophenyl)acetic
acid hydrochloride in 2 cm® of anhydrous
15 dichloromethane, at a temperature in the region of
20°C. The solution obtained is stirred at a temperature
in the region of 20°C for about 12 hours. The reaction
medium is deposited on a Varian cartridge (of 12 mm in
diameter) filled with 5 cm® of silica (0.060-0.200 mm) ,
20 conditicned in dichloromethane with the aid of a wvacuum
apparatus, eluting with dichloromethane between 0 and

3 and then with a dichloromethane-ethyl acetate

6 cm
(95-5 by volume) mixture. The fractions containing only
the desired product are combined and concentrated to

25 dryness under reduced pressure (2.7 kPa) at 40°C. 40 mg
of (RS)-2-{1l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-

2-(3,5-difluorophenyl)-N-isobutylacetamide are thus

obtained in the form of a white foam ['H NMR spectrum



10 di chl or onet hane- nmet hanol (95-5 by volunme) m xture. The fractions
containing the desired product are conbined and concentrated to dryness
under reduced pressure (2.7 kPa) at 40C for 2 hours. The yell ow paste thus
obtained is taken up in 2 cnB of ethyl acetate and then 15 with 2 cnB of
distilled water. After stirring, the mxgure is frozen, the organic phase
is concentrated to dryness under reduced pressure (2.7 kPa) at 40C. The
residue obtained is taken up in 2 cnB of diisopropyl ether and is then

concentrated tdnness amgdesor gdused, Rnpr essuwy e, 2.7 kPa)s at; 40C. 38 ny
of (RS)-2-{1-[bis(4- chﬁorophenyl)nethyl]azetidin-3-y|}

2- (3, 5-di fl uggophenyd?) - M 1- ety myraol inghi n- 2-H)yd niidwy 1) anetegridedssar e t hus
obtained in the formof a white foam[1H NVR spectrum (300 MHz, CDC13 with
25 addition ofmta f et )dr 0psO D (MED3CAID AL .5 i tbypmy &, Q196 7 diwd 1. 17 (2t, J
= 7.5 Hz : 3Hin total); from1.60 to 2.00 (nm : 4H); from2.50 to
2.95-from 3. I0it/0o B85 (dntE = UAH ;HF romiB. 05 4P 4(s10 (W) » AHC 4. 10 and
4.14 198 (2d, J = 10.5 Hz : 1Hin total); 5.18 and 5.25 (2 broad s : 1Hin
total); 6.6 (Wt : 2AH); T 680 15 2 m-3 BH): FHomIzcas 17,45 (m

: 8H)]. Exanple 58 5 (RS)-2-{1-]Bis(4-chlorophenyl)nethy-L]-

azeti di n- 3-y132 2L (8 5 £ Lﬁﬁ")o'ph%erﬂy]} ) Ui i%o‘_bu%))ﬁz- acet’dm de may be prepared

in the follown n : 0.012 cnB of isobutylamne, 29 ng of
1- (3-di net hy&x%?ﬁrﬁ%g%pyl ) - 3-et hyl carbodi i m de hydrochl ori de,

(RS)=-2-{1~[Bis(4-chlorophenyl) -
methyllazetidin-3-yl}-2-(3,5-difluorophenyl)-N,N-

10 dimethylacetamide may be prepared in the following
manner: 0.06 cm® of dimethylamine in 2 M solution in
tetrahydrofuran, 29 mg of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 0.028 cm® of
triethylamine and 1.5 mg of hydroxybenzotriazole

15 hydrate are successively added to a solution of 50 mg
of (RS)-{l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-
(3,5-difluorophenyl)acetic acid hydrochloride in 2 cm’
of anhydrous dichloromethane, at a temperature in the
region of 20°C. The solution obtained is stirred at a

2C temperature in the region of 20°C for about 12 hours.
The reaction medium is deposited on a Varian cartridge
(of 12 mm in diameter) filled with 4.4 cm® of silica
(0.060-0.200 mm), conditioned in dichloromethane with
the aid of a vacuum apparatus, eluting with

25 dichloromethane between 0 and 6 cm’ and then with a
dichloromethane-ethyl acetate (95-5 by volume) mixture.
The fractions containing only the desired product are

combined and concentrated to dryness under reduced



10 0.028 cnB of triethylamne and 1.5 ng of hydroxybenzotriazole hydrate
are successively added to a solution of 50 ng of (RS)-{1-[bis(4-chloro-
phenyl ) net hyl ] azeti di n-3-yl }- (3, 5-di fl uorophenyl )acetic acid hydrochl oride
in 2 cnB of anhydrous 15 dichl oronmethane, at a tenperature in the region of
20C. The solution obtained is stirred apgg tenperature in the region of
20C for about 12 hours. The reaction nediumis deposited on a Varian
cartridge (of 12 mmin dianeter) filled with 5 cnB of silica (0.060-0.200

), 20 condigionag-d nidithieg onet hemee Wi th ddeofi (rhof- 2 vBeusHs (appar at us,
eluting with dlchloronethane between 0 and 6 cnB and then with a

di chl or onet haster et syt erggefrad €hy I Pz &t hyi wv-ol we) - M 3 W-edi Theofs-acti ons
containing only the desired product are conbi ned and concentrated to 25
dryness underphedpletN pf essueichy PadekPa)dataddC hdd agtaiofed in the
(RS)-2-{1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-

2- (3, 5-di f| uofopheny| 3 -whisopeyder et AR sreatni  (GoCaiMied iGPGhe form
of a white foam[1H NNR spectrun1199 (300 VHz g%{ ) 250 db 8 in ppm

0.75 (d, J5—87+n o - f) 2 G Eqm- 80 1mE 2 4 (r% %2 149 ;: M 2. 70 to

2 0.5 0% 2r|) 5 alae: Eg}“ Eﬁkg% o5 ‘gb:r?af%zﬁy 7% it%;3%%§§%$g 8%
0, oM e s (B B Lok B 1y ) B
met hyl Jazeti di p- 3- i’H},26(6”9519’cf'b'oéoﬁ’hgﬁé{'i:é\',fh\k : 1H); 6.81 (mt

2H); from 7.20 to 7.35 {(mt : 8H)].

10 Example 60

(RS)=2-{1-[Bis(4-chlorcphenyl)methyl]-
azetidin-3-yl}-2-(3,5-diflucrophenyl)-N-benzylacetamide
may be prepared in the following manner: 0.C13 cm’® of
benzylamine, 29 mg of 1-(3-dimethylaminopropyl-

15 3-ethylcarbodiimide hydrochloride, 0.028 cm’ of
triethylamine and 1.5 mg of hydroxybenzotriazole
hydrate are successively added to a solution of 50 mg
of (RS)-{l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-
(3,5-difluorophenyl)acetic acid hydrochloride in 2 cm?

20 of anhydrous dichloromethane, at a temperature in the
region of 20°C. The solution obtained is stirred at a
temperature in the region of 20°C for about 12 hours.
The reaction mixture is deposited on a Varian cartridge
(of 12 mm in diameter) filled with 4.4 cm® of silica

25 (0.060-0.200 mm) conditioned in dichloromethane with
the aid of a vacuum apparatus, eluting with

dichloromethane between 0 and 6 cm® and then with a

dichloromethane-ethyl acetate (95-5 by volume) mixture.



10 di net hyl acetam de may be prepared in the following manner: 0.06 cnB8 of
dinethylamne in 2 Msolution in tetrahydrofuran, 29 ng of

1- (3-di net hyl am nopropyl ) -3- et hyl carbodii m de hydrochl oride, 0.028 cn8 of
triethylamne and 1.5 ng of hydroxybenzotriazole 15 hydrate are
successively added to a solution of 50 gy of

(RS)-{1-[bis(4-chl orophenyl)nethyl]azetidin-3-yl}-
(3,5-difluorophenyl)acetic acid hydrochloride in 2 cnB of anhydrous

di chl oronmet hang, @t @ tRPHA & iy tchﬂy reg Qi'ésQ_fre%O@ roHig:Seidd i on
obtained is stirred at a 20 tenperature in the region of 20C for about 12

hours. The reagtimen ned wercertapasid eb ary@medar anlcartadwgal (of 12 mm
in dianmeter) filled with 4.4 cnB8 of silica (0.060-0.200 nm, conditioned

i n di chl or ongtrearsns t 2. T HePani chtofd & Gracliumapfar @dis,2 €l utliig Wit h 25

di chl or onet hane between 0 and 6 cnB and then with a dichl oronet hane- et hyl
acet at e (95- iy naphame)l meihurld azetHe frattilom tont ai ning only the
desired product are conbined and concentrated to dryness under reduced 200
pressure (2. 7\3(F5>a')dla]‘3clUZRY@thL@\S1 Yy - RaRPuIAqetamidq £re thus

chl or ophenyl ) net hyl ] azeti di n- 3,.5-di fl uor.o-

phenyl ) - N, N- @t iiA ackt atrﬁedeg)oa‘g/r% Cijﬁ iR S TEFA YT The W8 AP6F & Whi t e

ot LNBAPL0 6 TR 8 gl e (B9 338 (7
§?[,°a? :té e ﬂ?l ﬁ% 6.@? §ﬁ14332ﬁ3‘]°0‘%rom #20’7%%@358(%}3{ ) 8H§5] >0
3.62 (d, J = 10.5 Hz : 1H); 4.26 (s : 1H); 4.38 (mt :
10 2H); 5.71 (mt : 1H); ©6.71 (broad t, J = 9 Hz : 1H);
6.83 (mt : 2H); from 7.10 to 7.40 (mt : 13H)].
Example 61
(RS)-2-{1-(Bis{(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5~difluorophenyl)-N-cyclohexyl~
15 methylacetamide may be prepared in the following
manner: 0.016 cm® of aminomethylcyclohexane, 2% mg of
- (3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.028 cm® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
20 a solution of 50 mg of {l-[bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-(3,5-difluorophenyl)acetic acid
hydrochloride in 2 cm® of anhydrous dichloromethane, at
a temperature in the region of 20°C. The solution
obtained is stirred at a temperature in the region of
25 20°C for about 12 hours. The reaction medium is
deposited on a Varian cartridge (6 cm®) filled with 3 g
of fine silica (0.040-0.063 mm), conditioned and then

eluted with dichloromethane with the aid of a Duramat



10 Exanple 60 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl]- azetidin-3-yl}-2-(3,
5-di fl uorophenyl ) - N-benzyl acetamide nay be prepared in the follow ng
manner: 0.013 cnB of benzylam ne, 29 ng of 1-(3-dinethylam nopropyl 15
3-et hyl carbodii m de hydrochloride, 0.028 cnB of triethylamne and 1.5 nyg
of hydroxybenzotriazole hydrate are sugggssively added to a solution of 50
mg of (RS)-{1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-

(3, 5-di fluorophenyl)acetic acid hydrochloride in 2 cn8 20 of anhydrous

di chl or omet hangp atcA LIPS ALW S Birbbeiohedi eraek 12306 2The Sokeki on
obtained is stirred at a tenperature in the region of 20C for about 12

hours. The readimy Mnd Wehdehwlepasd ted dryreManirmtecarddddgge  (of 12 mm
in dianmeter) filled with 4.4 cnB of silica 25 (0.060-0.200 mm) conditioned
i n di chl or omgtrharnmin t (2. T HePaai chtof4 & Graclfumaappar @Us,2 el it ilnigs Wi+t h
di chi oronet hane between 0 and 6 cnB and then with a dichl oronet hane- et hyl
acet at e (95- sHyonaihare)l Jmiedthurle. a 22001 dilre Irdlch-ionS3 «cordidilniarponl y t he
desired product are conbined and concentrated to dryness under reduced
pressure (2. Phera)l )aN 40 1 G mpl it Rgcekqmidq ] 4.hus obtaned
chl orophenyl ) met hyl ] azeti di n- 3- h%%f 5 1 00, ME
(3, 5-di f 1 uor dgherift )ENTHenz A dﬂé iRemr et A& SBECAFHBd (PR % HEZf or m of
white crystals [.1H NVR s eci[u 3@0 g%% 3r g in m . 2.67 (nt :
1H) ; 2.93 (rﬁsD%l%lﬁi)l? 855 -(g}fo{g‘ H: ?4%'?%“‘}3 i 15RE 265 1H);
3.62 (d, J = (]mot 5: I%—I):; @OmAZZéSS (1:50:3.11@;0!4!: 3:8 5(1—[7)1, 3.42 (broad t,
J = 7.5 Hz : 1H); 3.57 (d, J = 10.5 Hz : 1H); 4.27 (s
10 1H); 5.40 (mt : 1H); 6.71 (broad t, J = 9 Hz : 1lH;;
6.83 (mt : 2H); from 7.15 to 7.40 (mt : 8H)].
Example 62
(RS)-2-{1-[Bis(4-chlorophenyl)methyl] -
azetidin-3-yl}-2-(3,5-difluorophenyl)-N-[3-(2-
15 oxopyrrolidin-l-yl)propyllacetamide may be prepared in
the following manner: 0.017 cm® of aminopropyl-
pyrrolidinone, 29 mg of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 0.028 cm® of
triethylamine and 1.5 mg of hydroxybenzotriazole
20 hydrate are successively added to a solution of 50 mg
of (RS)-{1l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-
(3,5-difluorophenyl)acetic acid hydrochloride in 2 cm?
of anhydrous dichloromethane, at a temperature in the
region of 20°C. The solution obtained is stirred at a
25 temperature in the region of 20°C for about 12 hours.
The reaction medium is deposited on a Varian cartridge

(6 cm®) filled with 3 g of fine silica (0.040-0.063 mm),

conditioned and then eluted with dichlorcomethane with



10 2H); 5.71 (nt : 1H); 6.71 (broad t, J =9 Hz : 1H); 6.83 (nt : 2H);
from7.10 to 7.40 (m : 13H)]. Exanple 61

(RS)-2-{1-[Bi s(4-chl orophenyl ) net hyl ] -
azetidin-3-yl}-2-(3,5-difluorophenyl)-Ncycl ohexyl 15 nethyl acetam de may
be prepared in the following nanner: 0,016 cn8 of am nomet hyl cycl ohexane,
29 mg of 1-(3-dinethylam nopropyl)-3-ethyl carbodiimde hydrochloride,
0.028 cnB of triethylamne and 1.5 ng of hydroxybenzotri azole hydrate are
successi vel y ;added 4 Q,2Q & SQdd QunQf, 3B MELfing 2-cm® fraction

{1-[bi s(4-chl orophenyl)nmethyl]- azeti di n-3- yl}- (Sg 5-di fl uor ophenyl )acetic
acid hydrochi,grdderdd 2 118 Ofa @it dighl aramitangedattc a
tenperature in the region of 20C. The solution obtained is stirred at a

t enper at ure idryirhes g egider ofeREc20@ farsabout2 I2 Kiour st THE T eaxd iron nmedi um
is deposited on a Varian cartridge (6 cnB) filled with 3 g of fine silica
(0. 040- 0. 063 afm) (Ryorith t1i-olieics EdrcttIverppledrut lednadittyhl i 2t iotiomethane wi t h
the aid of a Duramat 202 punp, collecting 2-cnB fractions. Fractions 2 to 3
are combined-and irmcfelmqmre‘cﬁmol JdrNmielss(Anrterr yeduiceti npressure (2.7 kPa)
at 40C. 49 ng of (RS)-2-{1-[bis

chl or ophenyl )&fﬂétﬂmqsalze%%ﬁ%m@%n&}rez 35 3 ad 3 the form of a

phenyl ) - N-cvcl ohexyl net h Iacet am de ar tal g in the formof a
white foam [ HNVR S5det i “CE%L@B ﬁ% pAj a"ﬁ‘r}é)rig?r?))‘?Sto

1.75 (mt : 1 L 2. 1 2 15 42 (broad
t, J=7.5 gp‘?m 1114)5?(?3?‘%?'(%5, EAt: 10 ngso‘flkbﬁ 4. 257*[71(’3 LML
J =8 Hz : 2H); 2.64 (mt : 1H); 2.88 (dd, J = 7.5 and
10 5.5 Hz : 1H); from 3.00 to 3.30 (mt : 6H); from 3.30 to

3.45 (mt : 3H); 3.64 (d, J

10.5 Hz : 1H); 4.27 (s
1H); 6.67 (tt, J = 9 and 2.5 Hz : 1H); 6.90 (mt : 2H);
7.15 (t, J = 6 Hz : 1H); from 7.20 to 7.35 (mt : 8H)].
Example 63

15 (RS)-2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5~-difluorophenyl)-N-acetyl (4-
methylpiperazine) may be prepared in the following
manner: 0.013 cm’® of N-methylpiperazine, 29 mg of

- (3-dimethylaminopropyl)-3-ethylcarbodiimide

20 hydrochloride, 0.028 cm® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{l-[bis(4-chlorophenyl)-
methyllazetidin-3-yl}-(3,5-difluorophenyl)acetic acid
hydrochloride in 2 cm® of anhydrous dichloromethane, at

25 a temperature in the region of 20°C. The solution
obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is

deposited on a Varian cartridge (6 cr®) filled with 3 g



10 1H); 5.40 (m : 1H); 6.71 (broad t, J =9 Hz : 1H); 6.83 (nt : 2H);
from7.15 to 7.40 (m : 8H)]. Exanple 62

(RS)-2-{1-[Bi s(4-chl orophenyl ) net hyl ] -
azetidin-3-yl}-2-(3,5-difluorophenyl)-N[3-(2 15
oxopyrrolidin-1-yl)propyl]acetan de may,pg prepared in the follow ng
manner: 0.017 cnB of am nopropyl - pyrrofl di none, 29 ng of

1- (3-di net hyl am nopropyl)-3- ethyl carbodiim de hydrochl oride, 0.028 cnB8 of
triethyl am ne@nd fle 5 &f hy dy YD &ZPt ) az@&m?lu yrate @ e
successively added to a solution of 50 ng of

(RS) -{1-[ bi s(-aril oropheaiyid metdy | Jiazetididf 3 Viyramat pump, eluted
(3,5-difluorophenyl)acetic acid hydrochloride in 2 cnB of anhydrous

di chl or onet hane;h at caLctke]rmewreaétlJfamé-retthqur e@mmfbﬁ()@luﬁw sol ution
obtained is stirred at a 25 tenperature in the region of 20C for about 12
hours. The meactimn el lentinglepowi't &daon ianvar Faaccaonsi dge to 84cnB)
filled with 3 g of fine silica (0.040-0.063 rr‘r(;)f condi ti oned and then
eluted with dixhl et 3N QVE A P oI WD ade purfrlue’st | ecti ng
2-cnB fractions. Fractiaons 4 to 12 are conbi ned_and concentrat ed to

dryness underPTtRIEEY [t essth® (""2t 74Q<F§a) 3 YOO 3R Hy 2oL~ b1
(2R(Sé 523 Eillf I[ BI %Blg o Oroﬁl)er%gt(%y p?/% Ia;?ryrhl > ;: %p?opyl ] acetani de are
o3, 8 1 pprh Trom i eo R 6 t“?nﬁt@&%b %ﬂ%ﬁ%g%@e@o B
=8 Hz  2H) [ 12, 84t inedHn 88l of & vhx@Nhan [*H NMR
10 spectrum (300 MHz, CDCl;, & in ppm): 1.83 (mt : 1H);
from 2.10 to 2.45 (mt : 3H); 2.21 (s : 3H); 2.74 {(mt
2H); from 2.95 to 3.15 (mt : 2H); from 3.30 to 3.55
(mt : 4H); 3.73 (mt : 1H); 3.93 (d, J = 10 Hz : 1H);

4,25 (s : 1H); 6.69 (tt, J

9 and 2.5 Hz : 1H); 6.78
15 (mt : 2H); from 7.15 to 7.35 (mt : 8H)].
Example 64
(RS)-2-{1-{Bis(4~chlorophenyl)methyl]-
azetidin-3-yl}~-2-(3,5-difluorophenyl)-N-(2,2-dimethyl-
propyl)acetamide may be prepared in the following
20 manner: 0.014 cm® of neopentylamine, 29 mg of
- (3~dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.028 cm® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{l-[bis(4-chlorophenyl)-
25 methyllazetidin-3-yl}-(3,5-diflucrophenyl)acetic acid

3 of anhydrous dichloromethane, at

hydrochloride in 2 cm
a temperature in the region of 20°C. The solution

obtained is stirred at a temperature in the region of



10 5.5 Hz : 1H); from3.00 to 3.30 (m : 6H); from3.30 to 3.45 (nt : 3H);
3.64 (d, J = 10.5 Hz : 1H); 4.27 (s : 1H); 6.67 (tt, J =9 and 2.5 Hz :
1H); 6.90 (nt : 2H); 7.15 (t, J =6 Hz 1H); from7.20 to 7.35 (nt : 8H].
Exanmpl e 63 15 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl; -
azetidin-3-yl}-2-(3,5-difluorophenyl)- N%@getyl (4- met hyl pi perazi ne) may be
prepared in the following manner: 0.013 cnB of N nethyl pi perazine, 29 ny
of 1-(3-di met hyl am nopropyl)-3-ethyl carbodi i m de 20 hydrochl ori de, 0.028

cnB of triethylam ne and, 1. 5 99, 9f s hyshoxybenzot s iazel g, hydrate are
successi vel y ‘added to a solution of 50 ng of (RS)-{1-[bis(4-chlorophenyi)-

met hyl ] azet i didys3s ¥t dd (Sa Sa divd + 10K ophenyl d@set § cerdli & ihydroahiltor idey in 2
cnB of anhydrous dichl oronet hane, at 25 a tenperature in the region of 20C.
The sol ution opbtaidediiscst (0redoad . @ enper atam@i t oride weghon of 20C
for about 12 hours. The reaction nediumis deposited on a Varian cartridge
(6 cnB) fill edliaihldrAngtiRdde ofith nehsidicdact Oa A OnDEwny, <bmdédi oned
with dichloromethane with the aid of a Duramat punp, eluted wth a

di chl or onet hanetlet hasibthl 98cet hyngoperedlewn xeuter cBPteethng 2-cnB
fractions. Fractions 10 to 24 5 are conbi ned and concentrated to dryness
under reducedvobieasurEXTRrY, kPR latt 40T, 1 39 Py I qARIE - FAs tei(4Ls

chl orophenyl ) met hyl ] azeti di n: 3- I;-

2- (3, 5-di fi uot ophehytye I\F%?B%%W%4-%t‘F\?/Tf)‘?%%?%tz?%esoa‘?]éyn?ﬁ%su%%?ﬁi ned in

the formof a white foam L FLNMR 5 ypa) at 40°c. 40 mg of (RS)-2-{1-

[bis(4-chlorophenyl)methyllazetidin-3-yl}-

10 2-(3,5-difluorophenyl)-N-(2,2-dimethylpropyl)acetamide
are thus obtained in the form of a white foam ['H NMR
spectrum (300 MHz, CDCls;, 8 in ppm): 0.81 (s : 9H); 2.66
(mt : 1H); from 2.90 to 3.20 (mt : 5H); 3.44 (broad t,
J = 7.5 Hz : 1H); 3.61 (d, J = 10.5 Hz : 1H) : 4.28

15 (s : 1H); 5.40 (mt : 1H); 6.72 (tt, J = 9 and 2.5 Hz
1H); 6.85 (mt : 2H); from 7.20 to 7.35 {(mt : 8H)].
Example 65

(RS)-2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2~(3,5-difluorophenyl)-N-(2-pyrrolidin-

20 1-ylethyl)acetamide may be prepared in the following
manner: 0.015 cm® of aminoethylpyrrolidine, 29 mg of
1- (3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.028 cm® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to

25 a solution of 50 mg of (RS)-{1l-[bis(4-chlorophenyl)-
methyllazetidin-3-yl}-(3,5~-difluorophenyl)acetic acid
hydrochloride in 2 cm® of anhydrous dichloromethane, at

a temperature in the region of 20°C. The solutiorn



. 10 spectrum (300 MHz, CDC13, Sin ppm : 1.83 (m : 1H) from2.10 to 2.45
(nmt : 3H); 2.21 (s : 3H); 2.74 (m 2H); from2.95to 3.15 (nt : 2H); from
3.30to 3.55 (mt : 4H); 3.73 (m : 1H); 3.93 (d, J =10 Hz : 1H); 4.25 (s
: 1H); 6.69 (tt, J =9 and 2.5 Hz : 1H); 6.78 15 (nt : 2H); from7.15 to
7.35 (nt : 8H)]. Exanple 64 (RS)-2-{1-$8Es(4-chlorophenyl)nethyl]-
azetidin-3-yl}-2-(3,5-di fluorophenyl)-N(2,2-dinethyl- propyl)acetam de may
be prepared in the following 20 manner: 0.014 cnB of neopentyl am ne, 29 ngy
of  1-(3-di meydnd anddops apyd Jradt efthyd cadndid dige ihydiochd prddes£ 0. 028 cnB
of triethylamine and 1.5 ng of hydroxybenzotriazole hydrate are

successi vel y ziftedtdn akowsol 1t itosund . Sthegredfc(iRS) -fdd{in si(<- chl or ophenyl )
25 methyl ] azetidin-3-yl}-(3,5-difluorophenyl)acetic acid hydrochloride in
2 cn8 of anhythroust the horonet hisae, carttrladqeenﬁ*ercam“ur ¢ iild echerirtégiory of 20C.
The solution obtained is stirred at a terrperature in the region of 205 20C
for about 12 dbufisne Thel ¥@act i trelddi U i) fde(fﬁfsqlt*@dDW #Natian cartridge
(6 cnB) filled with 3 g of flne silica 0040 063 , condltloned W th
di chl or onet hé?f&%?lfprf%teh%ﬁl% Bl B D%‘Talj‘i}aetd Tt HFaRced

L5 ong fracilo e %@a”f%a SR 2@}@%%%”@3 R KRG rat od Lo

FLYS?ZSCEnggﬁhred%§ﬁgf ag;e é? g éﬁknffgéfﬁg%s 4%r%%t%on%R§% %cil_

20 are combined and concentrated to dryness under
reduced pressure (2.7 kPa) at 40°C. 33 mg of (RS)-2-{1-
10 [bis(4-chlorophenyl)methyllazetidin-3-yl}-
2-(3,5-difluorophenyl)-N-(2-pyrrolidin-1-
ylethyl)acetamide are thus obtained in the form of a
white foam ['H NMR spectrum (300 MHz, CDCl;, & in ppm):
1.78 {(mt : 4H); from 2.50 to 2.70 (mt : 3H); 2.54 (mt
15 4H); 2.91 (dd, J = 7.5 and 5 Hz : 1H); 3.10 (mt : 2H);
from 3.20 to 3.45 (mt : 3H); 3.64 (d, J = 10.5 Hz
1H); 4.27 (s : 1H); 6.67 (tt, J = 9 and 2.5 Hz : 1H);
€.86 (mt : 2H); from 7.15 to 7.35 (mt : 8H)].
Example 66
20 (RS)-2-{1~-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl) -N-
cyclopropylmethylacetamide may be prepared in the
following manner: 0.011 cm® of cyclopropanemethylamine,
29 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
25 hydrochloride, 0.028 cm® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{1-

[bis (4-chlorophenyl)methyllazetidin-3-yl}-



10 2-(3,5-difluorophenyl)-N-(2,2-di net hyl propyl)acetam de are thus
obtained in the formof a white foam|[1H NVMR spectrum (300 MHz, CDC13, 8
inppm: 0.81 (s : 9H); 2.66 (nt : 1H); from2.90 to 3.20 (nt : 5H); 3.44
(broad t, J =7.5H : 1H); 3.61 (d, J = 10.5 Hz : 1H) : 4.28 15 (s : 1H);
5.40 (m : 1H); 6.72 (tt, J =9 and 2.5z 1H); 6.85 (m : 2H); from7.20
to 7.35 (m : 8H)]. Exanple 65 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)-N(2-pyrrolidin 20

1-ylethyl )ace(tﬁrﬂ-dﬁf‘ﬁ)’oﬁﬁ‘pk%r%pﬁr&‘é’eﬂfb thei d ol ovb gl odners 0.&45 cnB of
am noet hyl pyrrol idine, 29 ng o

1- (3-di met hylam nopFopyl g @I@ih}'ﬁcﬂﬁé&l@hémﬁe a hyshipedd ort«lein 0628 cnB of
triethylamne and 1.5 ng of hydroxybenzotriazol e hydrate are successively
added to 25 aresplation 20°G0 Tige afoIRS)er lolf thd s(eld cid ovopheny gt a

met hyl ] azetidin-3-yl}-(3,5-difluorophenyl)acetic acid hydrochloride in 2
cnB of anhydrioarspaii ahine onet Hamereaton 20 f etpef af v eahertt he? riegion. of 20C.
The solution 206 obtained is stirred at a tenperature in the region of 20C
for about 12 Hourkeadhieon derd i oh hedierR T stedePost t &R b ac%‘i’w*%ﬁﬂ%artrl dge

(6 cnB) filled with 3 ¢c. of fine S|I|ca 0040 063 tioned with
5 di chl or omet harf@ Wi tfPrltlt‘?éi &3 Pof é@ Iﬂfr rer‘caeI L?tn?é rb%l3 mm)

di chl or onet hane- (ft hanold 91§d04 eb t”r]éXt ur e, Jgol I ectl ng 1.5-cn8
fractions. Frattfomes (32 e |neﬁ i Corbent 5 e to dryness

under  reduced, prESSUE EedRe k?@lzé‘t éo&léﬁe%ﬁtéﬁs)w&ﬂ'the aid

of a Duramat pump, collecting 1.5-cm’ fractions.

10 Fractions 3 to 8 are combined and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C. 37 mg
of (RS)-2-{l-[bis(4-chlorophenyl)methyllazetidin-3-yl}-

-(3,5-difluorophenyl)-N-cyclopropylmethylacetamide are
thus obtained in the form of a white foam ['H NMR

15 spectrum (300 MHz, CDCl;, 8 in ppm): 0.13 (mt : 2H)

0.45 (mt : 2H); 0.86 (mt : 1H); 2.6%5 (mt : 1H); 2.91
(dd, J = 7.5 and 5 Hz : 1H); from 3.00 to 3.15 (mt

4H); 3.41 (broad t, J = 7.5 Hz : 1H); 3.57 (d, J =
10.5 Hz : 1H); 4.25 (s : 1H); 5.50 (mt : 1H); 6.70 (tt,

20 J = 9 and 2.5 Hz : 1H); 6.84 (mt : 2H); from 7.15 to

7.35 (mt : 8H)].
Example 67

(RS)-2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)-N-propylacetamide

25 may be prepared in the following manner: 0.015 cm® of
propylamine, 29 mg of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 0.028 cm® of

triethylamine and 1.5 mg of hydroxybenzotriazole



10 [ bi s(4-chl orophenyl ) net hyl ] azetidi n-3-yl}-

2-(3,5-di fluorophenyl)-N-(2-pyrrolidin-I- ylethyl)acetam de are thus
obtained in the formof a white foam[1H NWR spectrum (300 MHz, CDC13, 8
inppm 1.78 (m : 4H); from2.50 to 2.70 (nt : 3H); 2.54 (nt 15 4H); 2.91
(dd, J =7.5and 5 Hz : 1H); 3.10 (nt :pad); from3.20 to 3.45 (nt : 3H);
3.64 (d, J =10.5 Hz : 1H); 4.27 (s : 1H); 6.67 (tt, J =9 and 2.5 Hz :
1H); 6.86 (m : 2H); from7.15 to 7.35 (nm : 8H)]. Exanple 66 20

(RS) - 2-{ 1- [ BinsiA=6hl arephemdosmtimlhy] added to a solution of 50 mg
azetidin-3-yl}-2-(3,5-difluorophenyl)-N cycl opropyl net hyl acet am de may be
prepared in tlre (risol-{awi mg sarrerio rddhkh yantheath vayeazepriocpanayetly am ne,
29 ny of 1-(3-dinethylam nopropyl)-3-ethylcarbodiimde 25 hydrochl ori de,

0. 028 cnB of (Brisethyilarime amy 11 .85 ety cofac ikl dnokytrérizotideazol € hydrate are
successively added to a solution of 50 ng of (RS)-{1-

[ bi s(4- chl or eghemulydrettsy |digrdtdrimetdhane, 207 & 3 Budirfaiydrcopiferifle aceti c
acid hydrochloride in 2 cn8 of anhydrous dichl oronethane, at a tenperature
in the régi srIREE 2hé sding isod OBa wed-didest ity ed idtred aterfperature
in the region of 20C for about 12 hours._5 The reaction nediumis deposited
on a Varian CEMREEGETS 6 erde 99 w3 G o faitt}?éltsillzi &Y 1040- 0. 063
o Sont e . Ll e A Sl ol gy et o
1.5-cnB fractiongs, ¢i1jeq with 3 g of fine silica (0.040-0.063 mm),
conditioned and eluted with dichloromethane with the
10 aid of a Duramat pump. The fractions containing only
the desired product are combined and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C. 21 mg
of (RS)-2-{1l-[bis(4~chlorophenyl)methyl]lazetidin-3-yl}-
2-(3,5-difluorophenyl)-N-propylacetamide are thus
15 obtained in the form of a white solid [1H NMR spectrum
(300 MHz, CDCls, & in ppm): 0.84 (t, J = 7.5 Hz : 3H);
1.45 (mt : 2H); 2.65 (mt : 1H); 2.92 (dd, J = 7.5 and
5.5 Hz : 1H); from 3.00 to 3.20 (mt : 2H); 3.15 (g, J =
7 Hz : 2H); 4.43 (broad t, J = 7.5 Hz : 1H); 3.56 (d,
20 J = 10.5 Hz : 1H); 4.26 (s : 1H); 5.39 (mt : 1H); 6.70
(tt, J = 9 and 2.5 Hz : 1H); 6.83 (mt : 2H); from 7.15
to 7.35 (mt : 8H].
Example 68

(RS)-2-{1-[Bis(4d-chlorophenyl)methyl]-

N
(@2

azetidin-3-yl}-2-(3,5-difluorophenyl)-N-propylacetamide
may be prepared in the following manner: 0.050 cm® of a
2 M solution of methylamine in tetrahydrofuran, 29 mg

of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide



10 Fractions 3 to 8 are conbi ned and concentrated to dryness under reduced
pressure (2.7 kPa) at 40C. 37 ng of

(RS)-2-{1-[bi s(4-chl orophenyl ) et hyl ]azetidin-3-yl}-
2-(3,5-difluorophenyl)-N-cycl opropyl net hyl acetam de are thus obtained in
the formof a white foam[1H NVR 15 spegppum (300 MHz, CDC13, 8 in ppm :
0.13 (nt : 2H 0.45 (m : 2H); 0.86 (m : 1H); 2.65 (mt : 1H); 2.91 (dd,
J=7.5and 5 Hz : 1H); from3.00 to 3.15 (nt 4H); 3.41 (broad t, J = 7.5

Hz @ 1H); 3. 8fydshcdioridd; SoHios did o138 dihyl abtdne 220 (W nig VP ; 6.70
(tt, 20 J =9 7and 2.5 Hz : 1H); 6.84 (nmt : 2H); from7.15 to 7.35 (nt :

8H)]. Exanpl en fdr&RB)erzddr { Bt 614- gl os opheny| Juetdysively added to
azetidin-3-yl}-2-(3,5-difluorophenyl)-N propyl acetam de 25 may be prepared
in the foll ow ngo namnhet : o 0. BA5mg nBE of RS pr Opy [lahs hes clRPongplodny ) -

1- (3-di net hyl am nopropyl ) - 3- et hyl carbodii m de hydrochl oride, 0.028 cn8 of
tri et hyl am nenanidy 11 &z egl df nhydy bkybénzot i f bzot er a8y hyalrat &c areid
successively added to a solution of 50 of _
(RS) - { 1- [ b s (W EHP & bphed§ | 3 Pret h§h] &%tﬁ%%@%ﬂ dichloromethane, at
(3,5-difluorophenyl)acetic acid hydrochloride in 2 cnB of anhydrous

di chl or omet hﬁ]e?e%?gﬁa?%%ejr%tm% FRIt e %%r&,]i%n Bre 29 U sol ut i on

obtained is stirred gt.a erature in the region of. 20C for about 12

hours. The reatdton ki fj%ﬁef Cdepbst t BA R A" VAT i B CArtFTane” (B cnB)
filled with 3 gof {ing,5iLiga {0,040 000300 on cROMI Lhoned and el uted
| deposited on a Varian cartridge (6 cm®) filled with 3 g

10 of fine silica (0.040-0.063 mm) conditioned and eluted
with dichloromethane with the aid of a Duramat pump.
The fractions containing only the desired product are
combined and concentrated to dryness under reduced
pressure (2.7 kPa) at 40°C. 19 mg of (RS)-2-{1-

15 [bis(4-chlorophenyl)methyljazetidin-3-yl}-
2-(3,5-difluorophenyl)-N-methylacetamide are thus
obtained in the form of a white solid ['H NMR spectrum
{300 MHz, CDCls, & in ppm): 2.66 (mt : 1H); 2.76 (d, J =
5 Hz : 3H); 2.%93 (mt : 1H); 3.10 (mt : 2H); 3.44 (broad

200 t, J = 7.5 Hz : 1H); 3.59 (d, J = 10.5 Hz : 1H); 4.28
(s : 1H); 5.41 (unresolved complex : 1H); 6.71 (tt, J =
9 and 2.5 Hz : 1H); 6.83 (mt : 2H); from 7.20 to 7.35
(mt ¢ 8H)].

Example 69

25 (RS)~-2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)-N-
isopropylacetamide may be prepared in the following

manner: 0.011 cm® of isopropylamine, 29 mg of



10 aid of a Duramat punp. The fractions containing only the desired
product are conbi ned and concentrated to dryness under reduced pressure
(2.7 kPa) at 40C. 21 ng of

(RS)-2-{1-[bi s(4-chl orophenyl ) nethyl]azetidin-3-yl}-

2- (3, 5-difluorophenyl)-Npropyl acetan dg;@re thus 15 obtained in the form
f awhite solid [1H NWR spectrum (300 MHz, CDC1l3r 8 in ppm : 0.84 (t, J
7.5 H : 3H) ; 1.45 (m : 2H); 2.65 (nt : 1H); 2.92 (dd, J = 7.5 and
.5 Hz @ 1H) ;1-f(f}1rHi3m<.9cQ1§10an3¢r?<%>x(c§g 1) 2 el ddbaimmad Hz @ 2H); 4.43
(broad t, J = 7.5 Hz - TH) . 3.56 (d. 20 J =°'10.5 Hz - IH): 4.26 (s = 1H):
5.39 (nmt : 1h)d&dtodide, 0 0B anedf 25 thiz et hiiami6e83Andmtl .5 24d) off rom
7.15 to 7.35 (m : 8H . Exanple 68 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl]-
25 azeti di n- 3ryd deBrd e Do tdi fd amre gheind He Nepr opyd @cet iam Ide anbde dbec gr epar ed
in the follow ng manner: 0.050 cnB of a 2 Msolution of nethylamne in

t et rahydr of urmamgo 2 iy of 30 (83 dd fretBS)lad nopr opyl ) - 3- et hyl car bodi i ni de
209 hydrochloride, 0.028 cnB of triethylam ne and 1.5 ng of

hydr oxyben%ot&b@b‘l'@%%ﬂéewje)W&@Z@WW%@H‘O’ a solution of 50 ngy
of (RS)-{Il-[bis(4-chloropheny')- , , , , 5

met hyl | azet | dﬁ3?‘{-:5"-%1/3}JC}L‘{%,P@P%%WUO?%%ﬁ‘?%éW‘F%?Joo%lqﬁ/dlrroc%ICH?i de in 2

nB of hyd i chl t t t t in the regi f 20C.
The sol L1 on ChEYHIVEETS it a ity o LB R T AHE ¢ agf oo 20C
for about 12 howrs, Jheseactien MErlumi sodennsd tagd o A dRrian, cartri dge

(2]

(6 cnB) filled

temperature in the region of 20°C for about 12 hours.

10 The reaction medium is deposited on a Varian cartridge
(6 cm®) filled with 3 g of fine silica (0.040-0.063 mm)
conditioned and then eluted with dichloromethane with
the aid of a Duramat pump, ccllecting 1.5-cm® fractions.
Fractions 6 to 14 are combined and concentrated to

15 dryness under reduced pressure (2.7 kPa) at 40°C. 21 mg
of (RS)-2-{1l-[bis(4-chlorophenyl)methyllazetidin-3-yl}-
2-(3,5-difluorophenyl)-N-isopropylacetamide are thus
obtained in the form of a white foam ['H NMR spectrum
(300 MHz, CDCls, & in ppm): 1.05 (d, J = 7 Hz : 3H);

20 1.10 (d, J =7 Hz : 3H); 2.65 (mt : 1H); 2.90 (dd, J =
7.5 and 5.5 Hz : 1H); from 3.00 to 3.15 (mt : 2H); 3.42
(broad t, J = 7.5 Hz : 1H); 3.51 (d, J = 10.5 Hz : 1H);
4.00 (mt : 1H); 4.26 (s : 1lH); 5.19_(broad d, J =
7.5 Hz : 1H); 6.70 (tt, J = 9 and 2.5 Hz : 1H); 6.82

25 (mt : 2H) : from 7.20 to 7.40 (mt : 8H)].

Example 70
(RS)~-2-{1-[Bis(4-chlorophenyl)methyl]-

azetidin-3-yl}-2-(3,5-difluorophenyl)-N-piperidin-1-



10 of fine silica (0.040-0.063 nmm conditioned and eluted wth

di chl oronet hane with the aid of a Duramat punp. The fractions containing
only the desired product are conbined and concentrated to dryness under
reduced pressure (2.7 kPa) at 40C. 19 ng of (RS)-2-{1 15

[ bi s(4-chl orophenyl ) met hyl ] azetidi n-3-yb}1

2-(3,5-di fl uorophenyl)-Nnethyl acetam de are thus obtained in the form of
a white solid ['"H NWR spectrum (300 MHz, CDCl1l3r 6 in ppn) : 2.66 (nt : 1H)

, 2.76 (d, J ﬁa&%id@'ﬂéy 283 AdBaredHr thelEdiMowiHnkarhe: (broad 20
t, J =7.5H : 1H); 3.59 (d, J = 10.5 Hz : 1H); 4.28 (s : 1H); 5.41
(unresol ved aorpl ®xen® bH) an@nbbifitridlne, 2%nd 2f5 Hz : 1H); 6.83 (nt

2H); from7.20 to 7.35 (nt : 8H)]. Exanple 69 25

(RS) - 2- { 1- [ Biis{ &-ehinrtophienyinaretdyy ] )-3-ethylcarbodiimide
azetidin-3-yl}-2-(3,5-difluorophenyl)-N isopropylacetan de nmay be prepared
in the foll oiydyrostarmerde 0. 0102& Brofofi Saprespyllamine, apg H:g5ofng2ﬁip

1- (3-di net hyl am nopropyl ) - 3-et hyl carbodii m de hydrochl oride, 0.028 cnB of
triethyl an n@%ﬁﬁpﬁykﬁewﬁla%@%‘? OOt 3T AT &I R Y A diccRssi vel y

added to a solutjon of 5 of S)-{1
Lbijs(4hfhl o(rjoapr%%%}f%%?h ]g‘géﬁ‘? ﬁ-@%ﬁ'}ﬁl‘(%%s-&m%% A ) aceti ¢ acid
ydrochloride in 2 cnB . of. anhydypus, di c hane erature in
the region &e%f%%t%%}%t?&ﬁigbfgiéne%iiﬂsggérredy%)?g%&fg@ué
hydrochloride in 2 cm’® of anhydrous dichloromethane, at

3
a temperature in the region of 20°C. The solution

10 obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is
deposited on a Varian cartridge (6 cm®) filled with 3 g
of fine silica (0.040-0.063 mm) conditioned with
dichloromethane with the aid of a Duramat pump, eluted

15 with a dichloromethane-ethanol (98-02 by volume)

3 fractions. Fractions 7 to 12

mixture, collecting 2-cm
are combined and concentrated to dryness under reduced
pressure (2.7 kPa) at 40°C. 33 mg of (RS)-2-{1-

[bis (4-chlorophenyl)methyllazetidin-3-yl}-

20 2-(3,5-difluorophenyl)-N-piperidin-l-ylacetamide are
thus obtained in the form of a white solid [lH NMR
spectrum (300 MHz, CDCls, & in ppm): from 0.95 to
1.85-2.05 and 2.29 (mts : 10H); from 2.60 to 2.80 (mt
2H); from 3.00 to 3.20 (mt : 2H); 3.39 (broad t, J =

25 7.5 Hz : 1H); 4.26 (s : 1H); 4.32 (d, J = 10.5 Hz
1H); 6.00 (s : 1H); 6.65 (tt, J = 9 and 2.5 Hz : 1lH);

6.85 (mt : 2H); from 7.15 to 7.35 (mt : 8H)].



tenperature in the region of 20C for about 12 hours. 10 The reaction nmedi um
is deposited on a Varian cartridge (6 cnB) filled with 3 g of fine silica
(0.040-0.063 mm) conditioned and then eluted with dichloromethane with
the aid of a Duramat punp, collecting 1.5-cnB fractions. Fractions 6 to 14
are conbi ned and concentrated to 15 drypess under reduced pressure (2.7
kPa) at 40C. 21 ng of (RS)-2-{1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-
2-(3,5-di fluorophenyl)-Nisopropyl acetam de are thus obtained in the form
of a white foamdglld NMR spectrum (300 MHz, CDCl3r 8 in ppn) : 1.05 (d, J =
7 H : 3H 20 1.10 (d, J =7 H : 3H); 2.65 (m : 1H); 2.90 (dd, J = 7.5
and 5.5 Hz : 1H); from RO0-2-of B: B M-ch2H)opI&Bm2l )nfarload t, J = 7.5 Hz :
1H); 3.51 (d, J =10.5 Hz : 1H); 4.00 (nt : 1H); 4.26 (s : 1H); 5.19
(broad d, J =ZeBGiddm-=3-49H))-%: @ (tdifluereany D 8 Hz © 1H); 6.82 25 (nt
c 2H) @ from7.20 to 7.40 (nt : 8H)]. Exanple 70 _
(RS)-Z-{l-[Eﬁ@MQﬂQﬂﬁRﬁYﬁﬁﬁ#ﬁ@W¥ﬁﬂfﬂﬁq be prepared in the following
azetidin-3-yl}-2-(3,5-difluorpphenyl)-Npiperidin-1 211 yl ace~ani de may be
prepared ih tHEFOT] o%%n%ﬁﬂ&f Y 1O1S PEe 3FF i 1 pi’ﬂ@érordi ne, 29 ng of

(i ot hyl am nek B B TRy 1 5 W Gk Dol BT 1T 70T Ryabate af e successi vel y
et hy | azet it S8 vt Pior QphSryl Sacet e A Syt enl'sr e i n 2
cnB of anhydrions, gi $hd QF OPBL DAGEe Bdrate are successively added to
a solution of 50 mg of (RS)-{1-
10 [bis(4-chlorophenyl)methyllazetidin-3-yl}-
(3,5-difluocrophenyl)acetic acid hydrochloride in 2 cm’®
of anhydrous dichloromethane, at a temperature in the
region of 20°C. The solution obtained is stirred at a
temperature in the region of 20°C for about 12 hours.
15 The reaction medium is deposited on a Varian cartridge
(6 cm®) filled with 3 g of fine silica (0.040-0.063 mm)
conditioned and then eluted with dichloromethane with

3 fractions.

the aid of a Duramat pump, collecting 2-cm
Fractions 3 to 6 are combined and concentrated to

20 dryness under reduced pressure (2.7 kPa) at 40°C. 24 mg
of (RS)—2-{1—[bis(4—chlorophenyl)methyl]azetidin—B—yl}—
2-(3,5-difluorophenyl)-N-cycloheptylacetamide are thus
obtained in the form of a white foam ['H NMR spectrum
(300 MHz, CDCls, & in ppm): from 1.20 to 1.95 (mt

25 12H); 2.65 (mt : 1H); 2.90 (dd, J = 7.5 and 5.5 Hz
1H); from 3.00 to 3.15 (mt : 2H); 3.42 (broad t, J =
7.5 Hz : 1H); 3.52 (d, J = 10.5 Hz : 1H); 3.86 (mt

1H); 4.26 (s : 1H); 5.31 (broad d, J = 7.5 Hz : 1H);



a tenperature in the region of 20C. The solution 10 obtained is stirred at
a tenperature in the region of 20C for about 12 hours. The reaction nedi um
is deposited on a Varian cartridge (6 cnB) filled with 3 g of fine silica
(0.040-0.063 mm conditioned with dichloronmethane with the aid of a
Duramat punp, eluted 15 with a dichl or opret hane- et hanol (98-02 by vol une)

m xture, collecting 2-cnB8 fractions. Fractions 7 to 12 are conbined and
concentrated to dryness under reduced pressure (2.7 kPa) at 40C. 33 ng of
(RS)-2-{1 [ bies(#4r ctwor aphenylaethyd Jmzet idin- F Y -(20 : 2H); from
2-(3,5-di fluorophenyl)-Npiperidin-1-ylacetam de are thus obtained in the
formof a whit.esad d7 [3IH MR : FiBcdtrum (300 MHz, CDC13, 6 in ppn) : from
0.95to 1.85-2.05 and 2.29 (nts : 10H); from2.60 to 2.80 (nt 2H); from
3.00 to 3.20 Example2H)2 3. 39 (broad t, J 25 7.5 Hz ; 1H) 4.26 (s : 1H);
4.32(d,J:105Hzll-? '2? (tt, =9 and 2.5 Hz : 1H);
6.85 (mt : 2H); from 7. 1f§>m2 7 135 Hirt ( %ﬂro%@ﬁx%%’%

(RS)-2-{"1-[Bi s(4-chl or ophen met E

azet i din- 35y|a}zezt1(c§lr5%r>f1} yas {,%ﬂvj) NI T ALCEL T i e

prepared in the foII 0.015 cnB of, eptyl am ne, 29 ng of
1- (3-di net hyl%rrﬁtf?orper %‘egﬁr@l LA e $ori de, 0.028 cnB of

;&hgéhgloamangoﬁ{hdldélné%%gmu@ﬁ;%en;oégﬂm]gxogyldlrﬂ@e are successively
hydrochloride and 3 mg of hydroxybenzotriazcl hydrate
are successively added to a solution of 98 mg of (RS)-

10 {l-[bis(4-chlorophenyl)methyl]jazetidin-3-yl}-
(3,5-difluorophenyl)acetic acid hydrochloride in 4 cm’
of anhydrous dichloroethane, at a temperature in the
region of 20°C, ammonia is bubbled through for 2 hours,
with stirring at a temperature in the region of 20°C.

15 The reaction medium is washed with water and is then
deposited on a Varian cartridge (6 cm®) filled with 3 g
of fine silica (0.040-0.063 mm) conditioned and eluted
with a dichloromethane-ethyl acetate (9-1 by volume)
mixture with the aid of a Duramat pump. The fractions

20 between 36 and 80 ml are combined and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C. 32 mg
of (RS)-2-{1l-[bis(4-chlorophenyl)methyl]jazetidin-3-yl}-
2-(3,5-difluorophenyl)acetamide are thus obtained in
the form of an amorphous powder ['H NMR spectrum

25 (300 MHz, CDCls, & in ppm): 2.66 (mt : 1H); 2.95 (dd,

J =7 and 5 Hz : 1H); from 2.95 to 3.15 (mt : 2H); 3.45
(broad t, J = 7 Hz : 1H); 3.67 (d, J = 10.5 Hz : 1H) ;

4.27 (s : 1H); from 5.20 to 5.40 (unresolved complex



10 [ bi s(4-chl orophenyl ) nethyl]azetidin-3-yl}- (3,5-difluorophenyl)acetic
acid hydrochloride in 2 cn8 of anhydrous dichl oronethane, at a tenperature
in the region of 20C. The solution obtained is stirred at a tenperature
in the region of 20C for about 12 hours. 15 The reaction nmediumis
deposited on a Varian cartridge (6 cnBy filled with 3 g of fine silica
(0.040-0.063 nm conditioned and then eluted with dichloronethane with

the aid of a Duramat punp, collecting 2-cnB fractions. Fractions 3 to 6

are conbi ned and. congentyat egd 4 oo 2hdryness, undel) § educed py essuige; (2.7
kPa) at 40C. 24 ng of (RS) 2-{1-[bis(4-chl orophenyl)rret hyI]azetl din-3-yl }-

2- (3, 5-di fl uor-aphenyl) - cyci®hapt yi agxetianri de are thus obtained in the
formof a white foam|[1H NVR spectrum (300 MHz, CDCl13, S in ppn) : from
1.20 to 1.95 Exdmple&@5732H); 2.65 (nmt : 1H); 2.90 (dd, J = 7.5 and 5.5 Hz
1H); from3.00 to 3.15 (nt : 2H); 3.42(broadt, J = 7.5 H : 1H); 3.52
(d, J = 10.5 Hz : 1H); Miet%yl(ntRS 1+ 5 14-%'15(@4 chlromh Sty {redty dl-J = 7.5
Hz : 1H); 213 6.70 (tt, = and 2.5 ; 682(m 2. 2H); from 720
to 7.35 (M aqulra?a-rqblb- %RBS)dlsz{qm{CB?Fse(wJehﬂhmwrym hyl ] -
azetidin-3-yl}- 2(35d|fluoroph | ) acet am de r aredlnthe
fol | owi ng narfest ‘%?)Wﬁqy eﬂr?%a’b‘%/‘?’re%rhy %’%VI‘ ‘gﬂ iyl cEtbd i mi de

hydr ochl ori de Igt d10¥?; Jgg?; %}g% enz}g)téégzgiopyéiégtﬁs are s}yccesm vel y

added to a sof
—(3—d1methylam1nopropyl)—3—ethylcarbodiimide

hydrochloride, and 6 mg of hydroxybenzotriazol hydrate
10 are successively added to a solution of 200 mg cf (RS)-
{1-[{bis(4-chlorophenyl)methyl]azetidin-3-yl}-
(3,5-difluorophenyl)acetic acid hydrochloride in 8 cm?®
of dichloroethane, at a temperature in the region of
20°C. The solution obtained is stirred at a temperature
15 in the region of 20°C for about 12 hours. The reaction
medium is washed with water, dried, filtered and then
concentrated to dryness under reduced pressure
(2.7 kPa) at 40°C. The residue thus obtained is taken
up in 1 cm® of dichloromethane and then deposited on an
20 IST FlashPack cartridge with the reference SIL-020-005
conditioned and eluted with a dichloromethane-ethyl
acetate (95-05 by volume) mixture with the aid of a
Duramat pump. The fractions between 18 and 42 ml are
combined and concentrated to dryness under reduced
25 pressure (2.7 kPa) at 40°C. 68 mg of methyl (RS)-2-{1-
[bis (4-chlorophenyl)methyl]lazetidin-3-yl}-
2-(3,5-difluorophenyl)-N-acetylamino acetate are thus

obtained in the form of white cottony crystals ['H NMR



10 {1-[bi s(4-chl orophenyl)nethyl]azetidin-3-yl}- (3,5-difluorophenyl)acetic
acid hydrochloride in 4 cn8B of anhydrous dichl oroethane, at a tenperature
in the region of 20C, ammoni a i s bubbled through for 2 hours, wth
stirring at a tenperature in the region of 20C. 15 The reaction nmediumis
washed with water and is then depositedign a Varian cartridge (6 cnB)
filled wth 3 g of fine silica (0.040-0.063 mm conditioned and el uted

wi th a dichl oronet hane-et hyl acetate (9-1 by volune) mxture with the aid

of a Duramat Juum:rubhe Fo@aidonscifl hesweenpgh) and. 89 mhiateigopbi ned and
concentrated to dryness under reduced pressure (2.7 kPa) at 40C. 32 ng of
(RS) - 2-{| -[ bis( ctdasnphenyl J nethyd |azetd din-3-MM )} from 3.00 to

2-(3,5-di fluorophenyl)acetam de are thus obtained in the formof an

anor phous powvidelrs [ (it NVR B)peci r4im 2or¢88D0c M-z ,= CDCL3]z 8 i )pprg 6. 66 (nt
1H) ; 2.95 (dd, J =7 and 5 Hz : lH); from295t0315(m : 2H); 3.45
(broad t, J =¥ Hz = 4H)> Bz 67 YW, B 741055 Hz3H AH °34Cizd7 (= 4%); from
520t0540(unresolved corrplex2 ; (tt :9and25Hz . 1H);
6.84 (mt :52@nd F i 7.8 t ¢ P35 %qlm %Hﬂ afi@(aféﬂ% 73 et h1 27
(RS)-2-{1-[Bis(4-chl oro heny_ ) met h

azeti di n- 3-yl 4 2t (BlhkL ﬁ] F‘%}'phe }]) l\é—’ac]et Sﬁ%’n‘i%i atel & iy be pr epar ed

1D of - 1-(3- G 'hek o1 i HBpr opy )L SETRYl CAr bogi | 11 Be hydr SCH or i de. ahd 6
ng of hydrox;ﬂg}@_{élﬁol hydrate
(RS)-2-{1-[Bis(4-chlorophenyl)methyl]-

10 azetidin-3-yl}-2-(3,5-difluorophenyl)-N-(3-dimethyl-
aminopropyl)acetamide may be prepared in the following
manner: 0.015 cm® of N,N-dimethylpropane-1l,3-diamine,
29 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.028 cm® of triethylamine and 1.5 mg of

15 hydroxybenzotriazole hydrate are successively added to
a solution of 50 mg of (RS)-{1l-[bis(4-chlorophenyl)-
methyl]azetidin-3-yl}-(3,5-difluorophenyl)acetic acid
hydrochloride in 2 cm® of anhydrous dichloromethane, at
a temperature in the region of 20°C. The solution

20 obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is
deposited on a Varian cartridge (of 12 mm in diameter)
filled with 4 cm® of silica (0.060-0.200 mm) conditioned
with dichloromethane with the aid of a vacuum

25 apparatus, eluting with dichloromethane between 0 and
6 cm® and then with a dichloromethane-methanol (95-5 by
volume) mixture. The fractions containing only the

desired product are combined and concentrated to



10 are successively added to a solution of 200 ng of (RS)-

{1-[bi s(4-chl orophenyl ) net hyl Jazetidin-3-yl}- (3,5-difluorophenyl)acetic
acid hydrochloride in 8 cnB of dichloroethane, at a tenperature in the
region of 20C. The solution obtained is stirred at a tenperature 15 in the
regi on of 20C for about 12 hours. The rgagtion nediumis washed with
water, dried, filtered and then concentrated to dryness under reduced
pressure (2.7 kPa) at 40C. The residue thus obtained is taken up in 1 cn8
of di chl or omefhane anthdden-dapasd tee o (20 18k FlashReak. g toig dge
with the reference SIL-020-005 conditioned and eluted with a

di chl or onet hanereaidy] (FExetat €l { Qo0 byh Mt aptedn il ptattey Middettiheirat d of a
Duramat punp. The fractions between 18 and 42 ml are conbined and
concent r at ed 3o/ ldryhess, et vathmerh 25 -m‘-e(s%-tﬂiene(t@wlama)o-at 40C. 68 ngy
of methyl (RS)-2-{1- [bis(4-chlorophenyl)nethyl]azetidin- (ﬂ%

2- (3, 5- di f | uarophenyd 9e hNraicda ya 26 Hol aclt @i et el it il %?ﬁ“al d”thF? he form
of white cottony crystals [1H NVR 215 spectrum(SOOM—Iz CDC- 13, in ppm
. 2.67 (rrt5 Cﬂér)sta 9. b3 S®eFFrup £3p05Migg §Dﬁ£3r qijh F?BHBOBO to

3. : 5 =

éH)z gmm (s 41 (CS%OR%GM CphR dif 5lﬁ)zpp%1 L %9 ég‘fddlgﬁl < 18 and
6. 85 (m : %277% ém? %Dto 799§5 '?Em él‘gol—b]&gréxitltfi t]%4 £ the Fe 1R
(RS) - 2-{1-[ Big{@- chl qr ophenvld metéw! lme : 1H); from 3.60 to 3.80

(mt : 2H); 4.00 (mt : 2H); 4.28 (d, J = 10.5 Hz : 1H);

10 5.22 (s : 1H); 6.68 (tt, J

9 and 2.5 Hz : 1H); 6.90
{mt : 2H); 7.33 (mt : 4H); 7.46 (d, J = 8 Hz : 4H)].
Example 75

(RS)-2-{1-[Bis(4~chlorcophenyl)methyl]-
azetidin-3-yl1}-2-(3,5-difluorophenyl)-N-(2-

15 hydroxyethyl)acetamide may be prepared in the following
manner: 0.024 cm’® of ethanolamine, 29 mg of

- (3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.028 cm® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to

20 a solution of 50 mg of (RS)~{l-[bis(4-chlorophenyl)-
methyl]azetidin-3-yl}-(3,5-difluorophenyl)acetic acid
hydrochloride in 2 cm® of anhydrous dichloromethane, at
a temperature in the region of 20°C. The solution
obtained is stirred at a temperature in the region of

25 20°C. The reaction medium is washed with 2 cm® of a
saturated sodium bicarbonate solution, dried cver

magnesium sulfate and is then deposited on an IST

FlashPack cartridge with the reference SIL-016-002




10 azetidin-3-yl}-2-(3,5-difluorophenyl)-N(3-dinmethyl

am nopropyl )acetam de nay be prepared in the followng mnner: 0.015 cnB
of N, N-di met hyl propane- 1, 3-di am ne, 29 ng of

1- (3-di net hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochl oride, 0.028 cn8 of
triethylamne and 1.5 ng of 15 hydroxybenzotriazole hydrate are
successively added to a solution of 50 ng of (RS)-{1-[bis(4-chlorophenyl)-
met hyl ] azeti di n-3-yl }-(3, 5-di fl uorophenyl )acetic acid hydrochloride in 2
cnB of anhydi-Qus:;idiichleer @ethaneh latr ore thenpe aaidurea vtk d he thegi on of 20C.
The solution 20 obtained is stirred at a tenperature in the region of 20C
for about 12dhewlis.rohiee hagwctdtory Imadietmties ( 9deddsidtyed cdmme ) VariixdmrzEar t ri dge
(of 12 nmin dianeter) filled with 4 cnB of silica (0.060-0.200 mm

condi ti oned wiitthh téhiec lsligr rfetehdve amath pume -aiTd eoff ra Ard@EMES wsFar at us,
eluting with dichloronmethane between 0 and 6 cnB and then with a

di chl or omet h&de amst fansim’( 95e5CBPip6PuABRY RPREGPEr2FRE FPaBELYBRSS

cont ai ni n onI y the desired product are corrbl ned aond concent rat ed to 216
dryness u nsdu EEF Yres RS 7 kpd) K2 'a %[el dEm]

gRil) } 22{ (13[ gl 31(;‘131 i obﬁ\phen%/ r%\l—%% i ng‘rﬁ%éxbra@p)}ls) gétafrﬁpcf are thus
obtained in the tirolrc{'ne i |ttene é%%% dE[LEJLHéj\M?O%th%t gl%ql%ol\ﬂ-iz CDC13,

with additior®k Fops of"

g gé grsn : : 6H) 1@'\[ romrgﬁ%ro n?é@h?)arfs%%ncf e]-la.lttéjh 3,11491 @lec%hborcfﬂé%ﬂaglé(l-g 9 -
10.5 Hz : ]iﬂethyl acetate (95-05 by volume) mixture with the aid of
10 a Duramat pump. The fractions between 25 and 35 cm® are
combined and concentrated to dryness under reduced
pressure (2.7 kPa) at 40°C. 14 mg of (RS)-2-{1-
[bis (4-chlorophenyl)methyllazetidin-3-yl}-
2-(3,5-difluorophenyl)-N-(2-hydroxyethyl)acetamide are
15 thus obtained in the form of a white solid ['H NMR
spectrum (300 MHz, CDClz, & in ppm): 2.65 (mt : 1H);
2.91 (mt : 1H); from 3.00 to 3.15 (mt : 2H); from 3.30
to 3.50 (mt : 3H); 3.60 (d, J = 10.5 Hz : 1H); 3.66 (t,

J = 5.5 Hz : 2H); 4.26 (s : 1H); 5.88 (mt : 1H); .71

N

20 (tt, J = 9 and 2 Hz : 1H); 6.84 (mt : 2H); from 7.20 to
7.35 (mt : 8H)].
Example 76
(RS)-1-[{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-(3,5-difluorophenyl)methyl]-3-propylurea
25 may be prepared in the following manner: 0.056 cm® of

3 of diphenylphosphonoazide

triethylamine and 0.064 cm
are successively added to a solution of 50 mg of (RS3)-

{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-



10 5.22 (s : 1H); 6.68 (tt, J =9 and 2.5 Hz : 1H); 6.90 (nt : 2H); 7.33
(nt : 4H); 7.46 (d, J =8 Hz : 4H)]. Exanple 75

(RS)-2-{1-[Bi s(4-chl orophenyl ) net hyl ] -
azetidin-3-yl}-2-(3,5-difluorophenyl)-N (2 15 hydroxyethyl)acetam de nay be
prepared in the following manner: 0.0241¢nB8 of ethanol am ne, 29 ng of

1- (3-di nmet hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochloride, 0.028 cnB of
triethylamne and 1.5 ng of hydroxybenzotriazol e hydrate are successively
added to 20 a 350 famfofim iafcd:RY) -ddi-d hiw(deatlariepheny!d -cn’

met hyl ] azeti di n-3-yl }-(3, 5-di fl uorophenyl )acetic acid hydrochloride in 2
cnB8 of anhydrusartietdaronmeilheste, ainder taanpereatuurergan tdtenasggiare of 20C.
The solution obtained is stirred at a tenperature in the region of 25 20C.
The reaction aredi uranrse veshed Wi tthe i of of FAtUr dtred soditumbi car bonat e
solution, dried over magnesiumsulfate and is then deposited on an | ST

Fi ashPack carairtiadigeedhiish thier 7ed erteric £ SIRCIEBLITDA R I oA 1%Toried wit h

di chl oronet hane and eluted with a dichl oronethane-ethyl acetate (95-05 by
vol ume) mixtut®e © itth #4¥aid MY Dir&racDus. PFREYARELonS bet ween 25

and 60 cnB are, co ir}]ed nd concentrated to d yagtess 5 undeg reduced
pressure (2.7 1 U0 T T o5 i St heth 135 w5 T Thiomat'bgr aphed

on an | ST Fl snhetPﬁrgek i&r?rtfe:%(?ec V\f&F 3@&1{ ?Lfrhea&est SlllﬁeOJIg%%%o%ondi tioned

wi th di chl orone an ed with a di or onet hane- acetate

(95-05 by Vmﬂﬂﬁ@uﬁ“f@l%éh&@ﬁ{ké{gaeﬂéi&gyness under reduced

pressure (2.7 kPa) at a temperature in the region of

10 40°C. The residue is taken up in 1 cm’ of
dichloromethane and then deposited on a Varian
cartridge (6 cm®) filled with 3 g of fine silica
(0.040-0.063 mm) conditioned and eluted with a
dichloromethane-ethyl acetate (95-5 by volume) mixture

15 with the aid of a Duramat pump. The fractions between
12 and 16 cm’® are combined and concentrated to dryness
under reduced pressure (2.7 kPa) at 40°C. 13 mg of
(RS)-1-[{1-[bis(4~-chlorophenyl)methyl]azetidin-3-yl}~-
2(3,5~difluorophenyl)methyl]-3-propylurea are thus

20 obtained in the form of a beige solid ['H NMR spectrum
(400 MHz, CDCls, & in ppm): 0.92 (t, J = 7.5 Hz : 3H);
1.53 (mt : 2H); from 2.55 to 2.75 (mt : 1H); from 2.80
to 3.25 (mt : 6H); 4.26 (t, J = 5.5 Hz : 1H); 4.29 (s
1H); 4.92 (t, J =7 Hz : 1H); 5.31 (d, J = 5.5 Hz

25 1H); 6.66 (tt, J = 9 and 2.5 Hz : 1H); 6.79 (mt : 2H);

from 7.15 to 7.40 (mt : 8H)].



10 a Duramat punp. The fractions between 25 and 35 cnB are conbi ned and

concentrated to dryness under reduced pressure (2.7 kPa) at 40C. 14 ng of

(RS)-2-{1- [bis(4-chlorophenyl)nethyl]azetidin-3-yl}-

2-(3,5-difluorophenyl)-N(2-hydroxyethyl)acetam de are 15 thus obtained in

the formof a white solid [1H NVR spechiygm (300 MHz, CDCl3, 6 in ppm :

2.65 (nmt : 1H 2.91 (nt : 1H); from3.00 to 3.15 (n : 2H); from3.30 to

3.50 (nt : 3H); 3.60 (d, J = 10.5 Hz : 1H); 3.66 (t, J =505H : 2H;

4.26 (s : 1HExampie (M @ 1H); 6.71 20 (tt, J 9 and 2 Hz : 1H); 6.84 (m
2H); from7.20 to 7.35 (nt : 8H)]. Exanple 76

(RS) 1-[{ 1- [ Bi s(4-chl or gphenyl ) ret hiyd Jehlorophenyl)methyilazezidin-

azetidin-3-yl}-(3,5-difluorophenyl)nmethyl]-3-propylurea 25 may be prepared

in the foll ovigl rahher-d0f DbGr apiBerof L) dc¢ et dyd @ ney anet 0L O6d € niga of

di phenyl phosphonoazi de are successively added to a solution of 50 ng of

(RS)- {1-[bi s{et-whiorophenyl jinet iyl Jezend drarsey }3 zqr83 of 6 N

(3, 5- dlfluorophenyl)acetlc acid hydrochloride in of anhydrous

tol uene, undery@PFNE? ¥ araeid A Fositiee, o at %O]t‘éfrﬁ)%ﬁ*a‘f%r% th 4 e region

of 20C. The sol utlon obtained is stirred at tur the region of
5 50C for abolRSh™ hbubo+9! ‘b’l%hjc‘?%o%}?erﬁf]o)d%wa]n]ea? G ﬁ' f}ne stirring is

Rt aned & LOPELALUE L IS Lo B ST 20 fopsbout A pouss,  The
kPa) at a teqyﬁgﬁﬁyé? Tﬁetgglu€9$9noﬁ%alned is stirred under reflux
for about 2 hours and then left at a temperature in the
10 region of 20°C for about 12 hours. The precipitate
formed is filtered on No. 3 sintered glass, washed with
10 cm® of diisopropyl ether and then dried under reduced
pressure (0.27 kPa) at a temperature in the region of
40°C. 0.185 g of (RS)-{1l-{bis(4~chlorophenyl)methyl]-
15 azetidin-3-yl}-(3,5-difluorophenyl)acetic acid
hydrochloride is thus obtained in the form of a white
powder ['H NMR spectrum (400 MHz, (CD3),S0 d6, at a
temperature of 363K, & in ppm): 2.87 (dd, J = 14 and
4 Hz : 1H); 2.95 (mt : 1H); 3.18 (mt : 1H); 3.96 (d,

20 J

10.5 Hz : 1H); 4.18 (t, J = 9 Hz : 1H); 4.72 (t,
J = 9 Hz : 1H); 5.26 {(unresolved complex : 1H); 7.00
(mt : 2H); 7.06 (tt, J = 9.5 and 2.5 Hz : 1H); from
7.30 to 7.60 (mt : 8H)].
Example 78

25 (RS) {1-[Bis(4-chlorophenyl)methyl]azetidin-3-
yl}-(3,5-difluorophenyl)acetic acid ethyl ester may be
prepared in the following manner: 121 mg of sodium

borohydride are added, at a temperature in the region



10 40C. The residue is taken up in 1 cnB of dichloronethane and then
deposited on a Varian cartridge (6 cm) filled with 3 g of fine silica
(0.040-0.063 mm conditioned and eluted with a dichl oronethane- et hyl
acetate (95-5 by volune) mxture 15 with the aid of a Duramat punp. The
fractions between 12 and 16 cnB are cogbpned and concentrated to dryness
under reduced pressure (2.7 kPa) at 40C. 13 ng of
(RS)-1-[{1-[Dbis(4-chlorophenyl)nethyl]azetidin-3-yl)-

2(13, 5-di fl uorgpheny| )drethyd dspdery Qhy |4 en, B9 @y tdyus(r) -obtained in the form
of a beige solid [1IH NWR spectrum (400 MHz, CDC-13, 8 in ppm : 0.92 (t, J
= 7.5 Hz : 3H15[bils 88-dHloroptdny Iimard: 5% et i ik6- {4l idedd) ;- from 2. 80
to 3.25 (mt : 6H); 4.26 (t, J =5.5Hz . 1H); 4.29 (s 1H); 4.92 (t, J =7
Hz : 1H); 5.3B,(dhdilf mdcdpidmyl 26 666 iyl kst and 20 Sz of 1H) ;
6.79 (m : 2H); from7.15 to 7.40 (m : 8H)C1. 219 Exanple 77

(RS) - { 1- [ Bi s(e&raniar opHenydysmansijmzsrtalingd 1s stirrea at a

3-yl}-(3,5-di fluorophenyl)acetic acid hydrochloride may be prepared in the
f ol | owi ng harfetRe B EHE ofn 6-1¢ sregiRdchl orl € dcdd ar@ditadded' @ = sol ution

(3. 5. i f uor GPHoriA3Hocth s A ok PO B TP 7 Rhor O Lo e Fhe
sol i on obtahfis, 5, SUiged underc el for, 20042 Joue and then | ef
precipitate formed is fidtengd O Nos - el er ek @l ass,; yashed wdd
with 3 times 40 cm® of distilled water and then with
10 40 cm’ of a saturated sodium chloride solution. After
decantation, the organic phase is dried over magnesium
sulfate, filtered and concentrated to dryness under
reduced pressure (2.7 kPa) at a temperature in the
region of 40°C. The residue obtained is chromatographed
15 on a column filled with 75 cm’ of fine silica
(0.040-0.063 mm) under a pressure of 0.7 bar with a
dichloromethane-ethyl acetate mixture (the percentage
of ethyl acetate varying from 0 to 10%), collecting
15-cm® fractions. Fractions 4 to 11 are combined and
2C concentrated to dryness under reduced pressure
(2.7 kPa) at 40°C. 0.46 g of (RS)-{1-
[bis (4-chlorophenyl)methyl]lazetidin-3-yl}-(3,5-
difluorophenyl)acetic acid ethyl ester is thus obtained
in the form of a yellow lacquer [*H NMR spectrum
25 (300 MHz, CDCls, & in ppm): 1.19 (t, J = 7 Hz : 3E);
2.62 (broad t, J = 6 Hz : 1H); 2.87 (dd, J = 7.5 and
6 Hz : 1H); from 2.95 to 3.15 (mt : 2H); 3.39 (broad t,

J = 7.5 Hz : 1H); 3.78 (d, J = 10.5 Hz : 1H); 4.10



10 cnB of diisopropyl ether and then dried under reduced pressure (0.27
kPa) at a tenperature in the region of 40C 0.185 g of

(RS)-{1-[bis(4-chl orophenyl)nethyl] 15
azetidin-3-yl}-(3,5-difluorophenyl)acetic acid hydrochloride is thus
obtained in the formof a white powder,[1H NMR spectrum (400 Mz, (CD3)
2S0 d6, at a tenperature of 363K, 6 in ppm: 2.87 (dd, J = 14 and 4 Hz :
1H; 2.95 (m : 1H); 3.18 (m : 1H); 3.96 (d, 20 J = 10.5 Hz : 1H); 4.18

(t, J =9 Hz ndH) ;20 724 (45 (J = Dul ¢6.44) (5, 26 Lunrgselved gonpl ex :
1H); 7.00 (nmt : 2H); 7.06 (tt, J =9.5 and 2.5 Hz : 1H); from 7.30 to
7.60 (m : 8HH); Exa8pl em8: 2BH); from 7.20 to 7.35 (mt : 8H)].

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

yl }-(3,5-di fluorophenylfazeticnacl@ vt ¥ Bstrertmaypbeceqirepared in the
foll owi ng manner: 121 ng of sodi um borohydride are added, at a tenperature
in the regi orclz2onafo@@prhy arsusprnsieon did CTEegnofafRE)to dryness

{ 1-[ bi s(4-chl orophenyl ) met hyl | azetidi n-3-ylidene]- _

(3, 5-di f | udr opHEsy | JaEeEee REFTSEERYI2 ebtiera) mMROARHB: of - 2ethanbl . The

suspensi on obtai ned i erature in the ion of 20C for

irred 5
about 12 hour &5) Tel f-eiéi%Lﬁ-ﬁﬁi@ﬁméﬂﬁmwmwezwéﬁwm%fi Il ed

water and then extracted with three tinmes. 40 cn8 of ethyl, acetate. The
o i o haecly S REL St It I SE A TE 2 ST oo S OGS B | T

vater and thes, Wi th: 10 90, £5% £laft B9 Wikl SbRadidn GPfge Rt on.

8 in ppm): 1.98 (unresolved complex : 1H); 2.69 (mt
10 1H); from 2.70 to 2.85 (mt : 1H); from 2.90 to 3.10 (mt
2H); 3.18 (mt : 1H); 3.44 (mt : 1H); from 3.65 to
3.85 (mt : 2H); 4.28 (s : 1H); from 6.60 to 6.80 (mt
3H); from 7.20 to 7.35 (mt : 8H)].
{1-[Bis{4-chlorophenyl)methyllazetidin-

15 3-ylidene}-(3,5-difluorophenyl)acetic acid ethyl ester
may be prepared in the following manner: 6.6 g of
4-dimethylaminopyridine and 2.1 cm® of methylsulfonyl
chloride are added to a solution of 9.1 g of
{l1-[bis-4-chlorophenyl)methyl]-3-hydroxyazetidin-3-yl}-

20 (3,5-difluorophenyl)acetic acid ethyl ester in 200 cm?
of dichloromethane. The solution obtained is stirred at
a temperature in the region of 20°C for about 12 hours.
The reaction mixture is washed three times with 250 cm’
of distilled water and then dried with magnesium

25 sulfate, filtered and concentrated to dryness under
reduced pressure (2.7 kPa) at a temperature in the

region of 40°C. The residue obtained is taken up hot

with 50 cm® of isopropyl ether and then left at a



decantation, the organic phase is dried over magnesium sulfate, filtered
and concentrated to dryness under reduced pressure (2.7 kPa) at a
tenperature in the region of 40C. The residue obtained is chronmatographed
15 on a colum filled with 75 cnB of fine silica (0.040-0.063 nmm under a
pressure of 0.7 bar with a dichloronethape-ethyl acetate m xture (the
percen: ~age of ethyl acetate varying fromO to 10%, collecting 15-cn8
fractions. Fractions 4 to 11 are conbined and 2C concentrated to dryness

under reduced dM@ssithgre (i hiPa)e oG b A6 ©OfadRS) -{L-hours.
[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl}-(3, 5- dlfluorophenyl)acetlc acid

ethyl ester iThd husitwobtaigeehsion tdiecdioted afs of Yedd.ovd |@acqgtart 4 ddd NVR
spectrum; 25 (300 MHz, CDC13, 8 in ppm : 1.19 (t, J =7 Hz : 3E) 2.62
(broad t, J =iy, wadHhed 28 (8¢ cd ©£7 p6tand eBrHe thekHpndf rtomn2. 95 10
3.15 (nt : 2H); 3.39 (broad t, J =7.5Hz : 1H); 3.78 (d J = 10.5 Hz :
1H); 4.10 221dr(1rﬂd urp waczsnw sundqn—bre@@gi (Rressuree 9(Gurl XBrHzat 1H) ;
6.80 (m : 2H); from7.20 to 7.35 (nt : . Fractions 16 to 26 fromthe
pr ecedi ng ° cht or%‘%%?aa e akle WW% c%ccenﬁcf%t?edlctkbfﬁjfyne%sq 5 under
reduced pressu

(RS) - 2-{ 1- [ bi %%Eﬁ)ﬂﬁ qh%ﬁﬁiéz‘%%%ﬂﬂ agzgfhdin-3-ylidene}-
Sl bl v e SR L
1H); 2.69 (rnobtalned in the form of a cream-colored powder ['H NMR
spectrum (300 MHz, CDClsz, & in ppm): 1.25 (t, J = 7 Hz
10 3H); 3.85 (mt : 2H); 4.12 (AB, J = 7.5 Hz : 2H); 4.23
(mt : 2H); 4.51 (s : 1H); from 6.65 to 6.80 (mt : 3H);
from 7.20 to 7.40 (mt : 8H)].
{l-[Bis{4-chlorophenyl)methyl]-
3-hydroxyazetidin-3-yl}-(3,5-difluorophenyl)acetic acid
15 ethyl ester may be prepared in the following manner:
34.54 cm® of a 1.6 M butyllithium solution in hexane are
added dropwise over 15 minutes to a solution of 7.73 cm’®
of diisopropylamine in 125 cm® of anhydrous
tetrahydrofuran under an inert nitrogen atmosphere at a
20 temperature in the region of -70°C, the stirring is
maintained at this temperature for 45 minutes, a
solution of 11.01 g of ethyl 3,5-difluorophenylacetate

3 of anhydrous tetrahydrofuran are added over

in 85 cm
15 minutes, the stirring is continued for 1 hour at
25 -78°C, 16.84 g of 1-[bis(4-chlorophenyl)methyl]-

azetidin-3-one in 90 cm®

of anhydrous tetrahydrofuran
are added, the stirring is continued for 1 hour at

-70°C, 300 cm’® of a saturated ammonium chloride solution



10 1H); from2.70 to 2.85 (nt : 1H); from2.90 to 3.10 (nt : 2H); 3.18 (nt
 1H); 3.44 (mt : 1H); from3.65to 3.85 (m : 2H); 4.28 (s : 1H); from
6.60 to 6.80 (nt 3H); from7.20 to 7.35 (nt : 8H].

{1-[Bi s(4-chl orophenyl ) et hyl Jazetidin- 15
3-ylidene}-(3,5-difluorophenyl)acetic aghbg ethyl ester may be prepared in
the followi ng manner: 6.6 g of 4-dinmethyl am nopyridine and 2.1 cnB of

met hyl sul fonyl chloride are added to a solution of 9.1 g of

{1-[ bi - 4- chl orophesyd ) oes hydd -Brhyes oxvazet digkB-vido20us
(3,5-difluorophenyl)acetic acid ethyl ester in 200 cn8 of dichloronethane.
The sol ution obtaines, ishstiddedi at moxterper atigeatacddeafegt on of 20C for
about 12 hours. The reaction mxture is washed three tines with 250 cn8
of distilled sateriandaften O2ikduns t ht magmesdnie 25h a3 f bt eyashdéd ered and
concentrated to dryness under reduced pressure (2.7 kPa) at a tenperature
in the regioh ofme9Cridhes restduet obt oden | sl eakernaipe e luwi eh, 50 cnB of
i sopropyl ether and then left at a 222 tenperature in the region of 20C for
about 1.2 houwisied Tieephne @ eusyenst bt odt af hetPTed 1314 et on si ntered

gl ass, washed with 20 cn% of CEetroI eumcgt her (gnd hen dried under vacuum
under reduced PPreTREFE T, 57 ®PAYCAE YA PR AR UrRIT P Ehe regi on of 40C

for 2 hours. 9.9 .0f {1-[bis(4~chlorophenyl)npethyl]azetidin-3-ylidene}-
(3, 5-di fluor og%e?ly]ﬁ%’cmhé act l%‘f%yﬁ())bté%f%?ga%% ?%%%Aa%%?%?%%%gi%nt%e form

‘i’f 2 ?[ea? SO#QJ’F@% poydes [ AHNVR: c speet {1y (300, Mg o XL s & i PPM

silica (0.040-0.063 mm) under a pressure of 0.7 bar

10 with a dichloromethane-ethyl acetate (99-01 by volume)
mixture. The fractions containing only the desired
product are combined and concentrated to dryness under
reduced pressure (2.7 kPa) at 40°C for 2 hours. 9.1 g
of {l-[bis(4-chlorophenyl)methyl]-3-hydroxyazetidin-3-

15 yl}-(3,5-difluorophenyl)acetic acid ethyl ester are
thus obtained in the form of a cream-colored solid [1H
NMR spectrum (300 MHz, CDCls, & in ppm): 1.25 (t, J =
7 Hz : 3H); 2.87 (d, §J = 8 Hz : 1H); 3.07 (4, J = 8 Hz

1H); (broad d, J = 8 Hz : 1lH); 3.28 (broad d, J =

20 8 Hz : 1H); 4.12 (s : 2H); 4.21 (mt : 2H); 4.36 (s
1H); 6.78 (tt, J = 9 and 2.5 Hz : 1H); 6.98 (mt : 2H);
from 7.20 to 7.40 (mt : 8H)].

Ethyl 3,5~difluorophenylacetate may be

prepared in the following manner: 20.4 cm® of

25 triethylamine and then 27.6 g of
3,5-difluorophenylacetic acid chloride in solution in
60 cm® of dichloromethane are successively added to a

solution of 12 cm® of ethanol in 300 cm® of anhydrous



.10 3H); 3.85 (nmt : 2H); 4.12 (AB, J = 7.5 Hz : 2H); 4.23 (m : 2H); 4.51
(s : 1H); from6.65 to 6.80 (m : 3H); from7.20 to 7.40 (m : 8H)].
{1-[Bi s(4-chl orophenyl ) net hyl ] -

3- hydroxyazetidin-3-yl}-(3,5-di fluorophenyl)acetic acid 15 ethyl ester may
be prepared in the follow ng manner: 34554 cnB of a 1.6 M butyllithium
solution in hexane are added dropw se over 15 mnutes to a solution of
7.73 cnB8 of diisopropylamne in 125 cnB of anhydrous tetrahydrofuran

under an inerd; & is 0068 2 nosphes er ahpar 200t enperat dir e=d Nott her regton of
-70C, the stirring is maintained at this tenperature for 45 mnutes, a

sol ution of IAndlsgn ©f i &t hybt3iBedi {4 ust Dpheayiacet adwpe i ot 8be chB of
anhydrous tetrahydrofuran are added over 15 minutes, the stirring is
continued fortde hoagiah @5 278C, £d6. 8dogt 0I2 1hbis( 4Tlchl veaphenyl ) met hyl ] -
azetidin-3-one in 90 cnB of anhydrous tetrahydrofuran are added, the
stirring i s comtiwuedi$osugcepstvaty waeed 30Dtk B bFe al 3@t @ atedd @amoni um

chloride solution 223 are added over 30 m nutes at OC with wﬁgorous
stirring, %hedﬁ?%h%‘?lf%ﬁlrr‘?%‘&?éo’i‘soge}béﬁié?%}dl%ﬁ%racé‘ét?Wn@ t®+th2 hours,

the organic phase is_washed _3 ti at ur at ed ;sodi.um bi car bonat e
solution, 5 drfegeobey ?:rrﬁgnciafmaurﬁastthufaattee51 Srqcf W & HHPIHER  concent r at ed

to dryness unde educe ressure (2 7. kPa res ned is
chronatograph%% g?%n% 90" i %a%?ah%t%¥b§ £gu§?§P§%%ﬁman of fine

silica (0. 0405919§§e?ﬂ}lyegﬁgdaagaeééH&anLaQea p@rdryness under

reduced pressure (2.7 kPa) at a temperature in the
10 region of 40°C. 29 g of ethyl 3,5-difluorophenyl
acetate are thus obtained in the form of a yellow oil.
3,5-Difluorophenylacetic acid chloride may be
prepared in the following manner: 19.3 cm® of oxalyl
chloride and then a few drops of dimethylformamide are
15 successively added to a solution of 25 g of
3,5-difluorophenylacetic acid in 350 cm® of
1,2-dichloroethane at a temperature in the region of
20°C, after stirring for 3 hours at a temperature in
the region of 20°C, 30 cm® of oxalyl chloride and a then
20 few drops of dimethylformamide are again successively
added. The reaction medium is concentrated to dryness
under reduced pressure (2.7 kPa) at a temperature in
the region of 40°C. 27.6 g of 3,5-difluorophenylacetic
acid chloride are thus obtained in the form of a yellow
25 oil.
Example 79
(RS)-1-[Bis(4-chlorophenyl)methyl]-3-{1-(3,5-

difluorophenyl)-1l-methylsulfonylethyl]azetidine is



10 with a dichl oronet hane-ethyl acetate (99-01 by volunme) m xture. The
fractions containing only the desired product are conbi ned and
concentrated to dryness under reduced pressure (2.7 kPa) at 40C for 2
hours. 9.1 g of {l-[bis(4-chlorophenyl)nethyl]-3-hydroxyazetidin-3 15

yl }-(3,5-di fl uorophenyl)acetic acid ethybsester are thus obtained in the
formof a creamcolored solid [1H NWR spectrum (300 MHz, CDC13, 8 in pp
1.25 (t, J =7 Hz : 3H); 2.87 (d, J =8 H : 1H; 3.07 (d, J =8 Hz :
1H); (broad dyphimdh H itdd)fo B ABiddreathds: Jo = 20nB iz o0 21K ; 4.12 (s :
2H); 4.21 (mt : 2H); 4.36 (s 1H); 6.78 (tt, J =9 and 2.5 Hz : 1H); 6.98
(m : 2H); f49OoMZiR0 ¢0 710 dmidiiSdhdopPRdyids, Hs diddawriophenyl acet at e
may be prepared in the follow ng manner: 20.4 cnB of 25 triethylam ne and
then 27.6 g ofol B berdidt ubrophenty| eret+1c- Hel € £htlorodephieangolution in 60
cnB of dichl oronmethane are successively added to a solution of 12 cnB8 of
et hanol in 300 tnsl lof - 3mh{ydr Dusi Phue gl oy bingedianel sl zonehperature in the
region of 20C. The solution obtained js stirred at a tenperature in the
regi on of 2009y abvigt1Pimouts. LaHan T edctbed ahmdaive ans rdesssivel y
washed with twice 150 cnB of a 5 decinormal,. solution of hydrochloric acid
and then with & @457 PR vFed LI 8 ed Rt Vi TRt bohat €€ sol uti on.

The organic phase is_dried w magnesi um sulfate, . filtered and
concentr at ed E%WQﬁﬁ%&%%eu%%e?ff?%euc%% %%%%éﬂ?eaég.g ?@%)t%ﬁna.tenperature

in the 0.06 cm’ of iodomethane is added. The temperature is

allowed to rise to 0°C over a period of 2 hours and

10 then 20 cm® of a saturated aqueous ammonium chloride
solution are added. The reaction medium is separazed
after settling and the aqueous phases are extracted
with twice 20 cm® of ethyl acetate. The organic extracts
are combined, dried over magnesium sulfate and

15 evaporated to dryness at 40°C under 2.7 kPa, providing
550 mg of cream-colored residue. The residue 1is
chromatographed on a silica column (Dynamax, reference
§3-121-C, size 21.4 mm x 250 mm, precolumn 21.4 mm X
50 mm, reference R00083121G, 8 u silica, porosity

20 60 Angstroem; Rainin Instrument Co. Inc., Mac Road,
Woburn, MA 01801, USA), eluting with a heptane:
isopropanol (99:1 by volume) mixture at 15 cm® pex
minute (detection 254 nm, 10-cm® fractions). The
fractions containing the compound with an Rf=32/77

25 (cyclohexane:ethyl acetate 70:30, 254 nm, silica plates
reference 1.05719, Merck KGaA, 64271 Darmstadt,
Germany) are combined and evaporated at 40°C under

2.7 kPa, providing 80 mg of l1-[bis(4-chlorophenyl) -



10 region of 40C. 29 g of ethyl 3,5-difluorophenyl acetate are thus
obtained in the formof a yellowoil. 3,5-D fluorophenyl acetic acid

chl oride may be prepared in the followi ng manner: 19.3 cnB of oxalyl
chloride and then a few drops of dinethylformam de are 15 successively
added to a solution of 25 g of 3,5-diflupgophenylacetic acid in 350 cnB of
1, 2-dichl oroethane at a tenperature in the region of 20C, after stirring
for 3 hours at a tenperature in the region of 20C, 30 cnB of oxalyl

chloride andnatihhan -20- f1ew Jrops Afudigpeidiy if erraEwe lane fagailn-
successively added. The reaction nediumis concentrated to dryness under
reduced pressung (]2 zEtkFanaatira thenperat wie a whittdee amegipdowef pd0Cer27. 6 ¢
of 3,5-difluorophenylacetic acid chloride are thus obtained in the form of
a yell ow 25 [0H| NMExappkéerv@ (RSP- MHERBI §P4lehl orispreamyl:) retiyl s 3-[ 1- (3, 5-
di fl uorophenyl)-1-met hyl sul f onyl et hyl ] azetidine is 225 obtained in the
fol | owi ng marder: 20.58 ciB of3H 2 MéZoltut iorr of- 3 ifzhi‘umidii sopriopyl amide is
added to a solution of_ 0.5 % of (RS)-1-[his(4-chl orqphenﬁyl ) -
met hyl )] - 3 [ (®2258 f9-uot apHerla )i nét’hy 1514 oA )- B vetinAd d283%H ne in 10
cnB of tetrahydrofura co.ollgﬂ ta, - 78&%nd. j,nt aj under. an inesr
at mospher e. ‘H);e JOt“e g"zat'ur i’s%al7llo to )s’eaqt'ge{jz((fc 'ar%dﬂt’heon'eg‘o. 06 cnB
of iodonethang is added., The tenperatyne is @l Laned £ig 1isef o 0 over a
period of 2 hour's and
to 7.40 (mt : 8H)].
Example 80
10 (RS)-1-[Bis(4-fluorophenyl)methyl]-
3-[(3,5-difluorophenyl)methylsulfonylmethyl]azetidine
may be prepared in the following manner: a few granules
of potassium iodide are added to a suspension of
0.191 cm® of bis(4-fluorophenyl)chloromethane, 30C mg of
15 (RS8S)-3-[(3,5-difluorcophenyl)methylsulfonylmethyl]-
azetidine and 167 mg of potassium carbonate in 5 cm® of
acetonitrile, at a temperature in the region of 20°C.
After 48 hours at a temperature in the region of 20°C,
the reaction medium is filtered on sintered glass, the
20 solid is rinsed with acetonitrile and the filtrate 1is
purified by preparative thin-layer chromatography on
silica [3 preparative Merck Kieselgel 60F254 plates,
20x20 cm; thickness 1 mm], eluting with a methanol-
dichloromethane (1-99 by volume) mixture. After elution
25 of the zone corresponding to the desired product with a
methanol-dichloromethane (10-90 by volume) mixture,

filtration on sintered glass and then evaporation of

the solvents under reduced pressure at a temperature in



10 then 20 cnB of a saturated aqueous ammoni um chloride solution are
added. The reaction nediumis separated after settling and the aqueous
phases are extracted wth twice 20 cnB of ethyl acetate. The organic
extracts are conbined, dried over nagnesium sul fate and 15 evaporated to
dryness at 40C under 2.7 kPa, providing,,550 ng of creamcol ored residue.
The residue is chronmatographed on a silica colum (Dynanax, reference
83-121-C, size 21.4 mmx 250 mm precolum 21.4 mmx 50 mm reference

RO0083121G, & pesiddfion ROF Ofd 1y, 20y Gy AgStRPem- i Nia-4 nsdFaurent  Co.
Inc., Mac Road, Wburn, MA 01801, U A), eluting with a heptane:

i sopr opanol (sl Dynaral Ie)3 - o (5-as At 1 b @it met e (shetect i on 254
nm 10-cnB fractions) . The fractions containing the conpound with an

Rf =32/ 77 25 (@eyd yahlexane: diry | a e eftatael e 30; 254 fromm sif icayqal ladwes
reference 1.05719, Nbrck KGaA, 64271 Darnstadt, Germany) are conbined and
evapor at ed atf HC LIHJ&MR2 S@eICIDaurrpr@\QlodMﬁg SGD@me L1 (4= chi of ophenyl )
226 methyl]-3-[1-(3,5-di fluorophenyl)-1-nethylsul fonyl ethyl]azetidine in
the form kwm%%mhm®§@mﬁi' hés@ﬁmﬁ(%@%ﬂ CDC13, 6
inppm : 2.05 s = 7.5 H : 1H); 3.17 5
(broad t, J 2@ Hzfl_‘gnil-i 2G, tﬁi‘( 5!4) “1‘14) l§1f44 Itfhdatbread 5= 8 He @ 1H);

71 (n}ré)m 20 %]Z(S 1H)4 267H§3 (E;[(}Qr{pl %%apéj 2J5_HZl 7.15 (m
1H); ©.83 (tt, J =9 and 2 Hz : 1H); from 6.920 to 7.05
(mt : 6H),; from 7.25 to 7.40 (mt : 4H)].

10 (RS)-3-[(3,5-Difluorophenyl)methylsulfonyl-
methyllazetidine hydrochloride may be prepared may be
prepared in the following manner: a suspension of 8.5 g
of l-benzhydryl-3-[(3,5-difluorophenyl) (methylsulfonyl
methylenelazetidine and 1.3 g of palladium hydroxide

15 {20% by weight of palladium), in 600 cm’ of methanoi,

20 em® of 1 N hydrochloric acid and 4 cm® of acetic
acid, is stirred at a temperature in the region of 20°C
under a hydrogen atmosphere (1.5 bar) until complete
absorption of a volume of 2.1 liters of hydrogen is

20 obtained. The reaction medium is then filtered on
sintered glass covered with charcoal. The filtrate 1is
concentrated to dryness under reduced pressure and then
the residue obtained is taken up in ethanol. The
crystallized white product is filtered and dried. 5.4 g

25 of (R8)-3-[(3,5-difluorophenyl)methylsulfonyl-
methyllazetidine hydrochloride are thus obtained in the

form of white crystals.



10 (RS)-I-[Bis(4-fluorophenyl)methyl]- 3-[(3,

5-di fl uor ophenyl ) net hyl sul f onyl net hyl ] azeti dine nay be prepared in the
foll ow ng manner: a few granules of potassiumiodide are added to a
suspensi on of 0.191 cnB of bis(4-fluorophenyl)chl oronethane, 30C ng of 15
(RS)-3-[(3,5-di fluorophenyl ) net hyl sul fopygnmet hyl ] - azetidine and 167 ng of
pot assi um carbonate in 5 cnB of acetonitrile, at a tenperature in the
region of 20C. After 48 hours at a tenperature in the region of 20C, the

reaction mediumis fil tpr@@hgmy@ﬁﬂejep J@S@lfld&&g}léﬁ)}l’i diszynsed with
acetonitrile and the filtrate is ~purified by preparative thin-layer

chr omat ogr aphy lofon i )| reteh ¥ Be s epas tat d Mee Vet ¢ ko Ki eised gped d G2 54e pl at es,
20x20 cm thickness 1 mm, eluting with a nethanol - dichl oronet hane (1-99
by vol ume) nmipxteparedfirertied ufdo bho@bhafmatee zone cortrespondi hy- 8 oyt he
desired product with a nethanol -di chl oronet hane (10-90 by vol une) m xture,
filtration orpkidntareer gl absoamehyden. e¥apb? at 1 &ht bior epiee sl \/ent S under
reduced pressure at a tenperature in 227 the region of 40C, 39

(RS) - 1- [ bi B ( 4t oy bsu phenyl ) ety {2 32 F{ Sl 5e d@@qiu%r%p%e%|})wﬁhwsu|fonv|
met hyl ] azetidine are obtained in the fo of; a ye-low foam]|[21H NNR
spect rum (300 Oxkii:f%‘?“%‘ YA ppm L2 125@14 @acftto“lj:rﬂ? 1H): 2.66

(s : 3H); 3.18 2H) ( (broadJ-?Hz
L 1H); 4.27 lhs ét‘i‘ﬁ)at az‘taé‘?ﬁé%g&éll rﬁizg}i?—i)%%i%%k%t%\] =% and 2 H :
1H); from 6. 99 1 0urds OFnsddt cobtng TEOM 7edmpd PaufD {Hlene 4hdion
of 2°C, 120 cm’ of tert-butyl and methyl ether and
10 80 cm’ of distilled water are successively added

followed, slowly, by 5 cm® of acetic acid. After

decantation, the organic phase is washed with 80 cm® of
a saturated aqueous sodium hydrogen carbonate solution,
80 cm’® of distilled water, 80 cm® of a saturated aqueous
15 sodium chloride solution, dried over magnesium sulfate,
filtered and concentrated to dryness under reduced
pressure. The residue obtained is taken up in ethanol.
After leaving overnight at a temperature in the region
of 20°C, the mixture obtained is filtered on sintered
20 glass, the white crystals obtained are rinsed with
ethanol, diisopropyl ether and dried under reduced
pressure at a temperature in the region of 45°C. 14.6 g
of l-benzhydryl-3-[(3,5-difluorophenyl) (methyl-
sulfonyl)methylene]azetidine are thus obtained in the
25 form of white crystals.
3-Acetoxy-l-benzhydryl-3-[(3,5-difluoro-
phenyl)methylsulfonyl)methyl]azetidine may be prepared

may be prepared in the following manner: 47.1 cm® of



10 (RS)-3-[(3,5-Difluorophenyl)net hyl sul fonyl - nethyl]azetidine
hydr ochl ori de may be prepared nay be prepared in the follow ng manner: a
suspension of 8.5 g of 1-benzhydryl-3-[(3,5-difluorophenyl) (methyl sul fonyl
met hyl ene] azeti dine and 1.3 g of palladi um hydroxi de 15 (20% by wei ght of
palladium , in 600 cnB of nethanol, 28¢nB of 1 N hydrochloric acid and 4
cnB of acetic acid, is stirred at a tenperature in the region of 20C

under a hydrogen atnosphere (1.5 bar) until conplete absorption of a

volune of 2.1 lg tersmft hydrogem iis: 20 10htiaimead hEhedeactd emdedi umis
then filtered on sintered glass covered with charcoal. The filtrate is

concent r at ed dr@» e S8y dayp veedineatk 1pr €556 urienered there dusparesiaue
obtained is taken up in ethanol. The <crystallized white product is
filtered and ot iled.35.9 af 25 ofd(RS)erBHr3;y8- difior ephemy met hyl sul f onyl -
net hyl ] azetidi ne hydrochloride are thus obtained in the formof white
crystals. 22800 Benzhyfdicgltrahyagosugiahl, ugnedgkeAl FeRBEEhpRLrogen

sul fonyl ) net hyl ene] azeti di ne may be prepared may be repared in the

Fol | ow ng Araieo T ki & GemE e 1o the retior of =30-c. 18

3-acet oxy-| -benzhydryl -3-[(3,5-difl uorophenyl

(et Eyljsu![fo_r?gllc)lzo Hﬁﬁ]é?ggﬁ%‘h%%%%%.%%n%ﬁaﬁ%hﬁLﬁﬁmiﬁfdartouxﬁedem .
nonohydrate i cnB of - ac [ e e t
regi on of 70&%eorr§§gjhoonur%f A L(e)d; gCCE)]!olzlenﬂg ro;laaariag%prg%nataaursg n ltacingrorefe:\:jinon eof

2C, 120 cn8 olf]] _tgefgg- Vi - mRi Wy o A heds and 40 80, B of> dissti |l ed water
are successively a de
dichloromethane is added dropwise. The reaction mixture
10 is stirred for 1.5 hours at a temperature in the region
of -30°C and then 6.07 cm’ of acetyl chloride are added
and the temperature of the medium is allowed to return
to a temperature in the region of -10°C over about
30 minutes. 200 cm® of water and 100 cm’® of
15 dichloromethane are added. After stirring vigorously
for 30 minutes and decantation, the organic phase is
washed with 3 times 150 cm’ of a saturated aqueous
sodium hydrogen carbonate solution, 150 cm® of a
saturated aqueous sodium chloride solution, dried over
20 magnesium sulfate, filtered and concentrated to dryness
under reduced pressure. The crystalline residue

3 0f boiling ethanol. The

obtained is taken up in 50 cm
white suspension obtained i1s allowed to stand overnight
at a temperature in the region of 20°C and then the

25 solid obtained is drained over sintered glass, rinsed
with diisopropyl ether and dried under reduced pressure

at a temperature in the region of 50°C. 19.5 g of

3-acetoxy-l-benzhydryl-3-[(3,5-difluorophenyl) (methyl-



followed, slowy, by 5 cnB of acetic acid. After decantation, the organic
phase is washed with 80 cnB of a saturated aqueous sodi um hydrogen
carbonate solution, 80 cnB of distilled water, 80 cnB8 of a saturated
aqueous 15 sodium chl oride solution, dried over magnesi um sul fate,
filtered and concentrated to dryness ungegf reduced pressure. The residue
obtained is taken up in ethanol. After |eaving overnight at a tenperature
in the region of 20C, the m xture obtained is filtered on sintered 20

gl ass, the \/\’f}jdl%cﬁ'gyls)tn@tﬁlﬂb]taaéélﬁi(ﬁi&fee driensadi Mddt aefdwanol ,tih i sopf opyl
ether and dried under reduced pressure at a tenperature in the region of
45C. 14.6 g oof viribenzdwditad1-3-[ (3, 5-di f 1 uor ophenyl ) (et hyl -

sul fonyl ) met hyl ene] azeti dine are thus obtained in the 25 formof white
crystals. 3-Acetoxy-| - berBhyaryd =8-§4<3; Blidiflworo-may be prepared

phenyl ) met hyl sul fonyl ) met hyl ] azeti di ne nay be prepared nay be prepared in
the fol | owi ngaraiTEMy 40 tthqdicopy e &N H-ARA Y if‘ﬁfﬁﬁ.ﬁgﬁlﬁ’ goiRition in
hexane are added dropwi se over approximately 25 mnutes to a suspension

of 12.37 @ of®'3,%- i1 ubr CHERAAC K hyi &t £ one! | nt 200 ¢cnB of _

the region of 300 The s STHATT B Cort DR S ST Gt bt t anper at ur e

bensnyar ol estiion Soned F S ot dil SOt e Sl 3 opw se.

rTQS. gﬁacti on mxture A0 4 SestdgT ed KoK _L.iF1M0upeat @ Lepgrature in the
71.97 g of the sodium salt of methanesulfinic acid and

10 150 mg of sodium iodide in 625 cm?

of ethanol is heated

under reflux, under an argon atmosphere, for about

16 hours. After cooling to a temperature in the region

of 20°C, the reaction medium is diluted with 3 liters

of ethyl acetate, washed with 500 cm® of water, 500 cm®

15 of a saturated aqueous sodium chloride solution, dried
over magnesium sulfate, filtered and evaporated under
reduced pressure (50 mbar) at a temperature in the
region of 40°C. The residue obtained is taken up in
300 cm® of ethyl ether, and the solid is filtered on

20 sintered glass, rinsed with 200 cm® of ethyl ether,
dried under reduced pressure at a temperature in the
region of 20°C. 86 g of 3,5-difluorobenzyl methyl
sulfone are thus obtained in the form of a white
powder.

25 Example 81

(RS)-{1-[(3-pyridyl)-(4-chlorophenyl)methyl]-

3-1(3,5-difluorophenyl)methylsulfonylmethyl]lazetidine

may be prepared in the following manner: a mixture of



of -30C and then 6.07 cnB of acetyl chloride are added and the tenperature
of the mediumis allowed to return to a tenperature in the region of -10C
over about 30 minutes. 200 cnB8 of water and 100 cnB of 15 dichl oronet hane
are added. After stirring vigorously for 30 m nutes and decantation, the
organi c phase is washed with 3 tines 159,cnB of a saturated aqueous

sodi um hydr ogen carbonate solution, 150 cnB of a saturated aqueous sodi um
chl oride solution, dried over 20 magnesium sul fate, filtered and

concentrat ed 40 gy Yhess. el 1ned S AsHER 1 Eednesdrgd dd ne residue
obtained is takéﬁjup in cnﬁy of boiling et hadraifol. The white suspension

obtained is ad awed t o rdjangh pVErIH @it udtoph drefipelaiiifesd e dhe + egi on of
20C and then the 25 solid obtained is drained over sintered glass, rinsed
wi th diisoprepthethere @il rdy i gl nderoriethucedd gréessurel @itasdienper at ure
in the region of 50C. 19.5 g of

3- acet oxy- | - bendnrdtd -3 [1 3516- diff lagetophiamyle( méshylt i23@d for about

sul fonyl ) nethyl ] azetidine are thus obtained in the form of white crystals.
1- Benzhydry/| aZz é1qWish-3- che- §se et prepdr édie ateordt iy t< the frocedure
descri bed by KATRITZKY A.R 5 et al. in J. Heterocycl. Chem, 271 (1994).
3, 5- Di f | uor obreWHE et hy$ % ul § o n@“ﬂferafd%reepaﬁfedt%"‘ayscb]eveﬁrtepaﬁ'% in the
fol | owi ng manner: i xture of 66.69 cnB of 3,5-difluoragbenzyl| Jrom de,
75 07 ot R A Gt rib YRR 1131 G b PG T80 4R tof sod um

lodide in 625ancciTﬁchO n e%&?‘”f"sa il’?o&?sataeéj the reflux temperature of the

solvent. A few granules of potassium iodide are then
10 added and the reaction mixture is maintained for about
2 hours at the reflux temperature of the solvent. After
cooling to a temperature in the region of 20°C, the
reaction medium is purified by preparative thin-layer
chromatography on silica [2 preparative Merck Kieselgel
15 60F254 plates; 20x20 cm; thickness 0.5 mm], eluting
with a methanocl-dichloromethane (2.5-97.5 by volume)
mixture. After elution of the zone corresponding to the
desired product with a methanol-dichloromethane
(10-90 by volume) mixture, filtration on sintered glass
20 and then evaporation of the solvents under reduced
pressure at a temperature in the region of 40°C, 11 mg
of (RS)-{1-[(3-pyridyl)-(4-chlorophenyl)methyl]-
3-[(3,5-difluorophenyl)methylsulfonylmethyl]azetidine
are obtained in the form cf a colorless lacquer [lH NMR
25 spectrum (300 MHz, CDClz, & in ppm): 2.59 (mt : 1H);
2.66 (s : 3H); 3.21 (mt : 2H); from 3.30 to 3.50 (mt
1H); 3.67 (mt : 1H); 4.28 (broad d, J = 11 Hz : 1H);

4.32 (broad s : 1H); 6.84 (tt, J = 9 and 2 Hz : 1H);



under reflux, under an argon atnosphere, for about 16 hours. After cooling
to a tenperature in the region of 20C, the reaction nediumis diluted with
3 liters of ethyl acetate, washed with 500 cnB of water, 500 cnB 15 of a
sat urat ed aqueous sodium chloride solution, dried over nagnesium sulfate,
filtered and evaporated under reduced pggssure (50 nbar) at a tenperature
in the region of 40C. The residue obtained is taken up in 300 cnB of
ethyl ether, and the solid is filtered on 20 sintered glass, rinsed with
200 cnB of etdyds etrher;, 2w ed vdasrdaduced presswel &8 Bz tenperature in
the region of 20C. 86 g of 3,5-difluorobenzyl nethyl sulfone are thus
obt ai ned i n tthen orm®ft@ WHE e(mpowdet).; 26 &xampteadBld, J = 8 Hz
(RS)-{1-[(3-pyridyl)-(4-chl orophenyl)nethyl]-

3-[(3,5-difl uctiopeezdd ) tret hyl Bul £ dhyd hetisay] azetddishe: Thly. be prepared in
the follow ng manner: a mxture of 231 47 ng of ‘

3- (pyri dyl) - (4- chl or ophehyk Y brdioet fradel or BeheRy pforomometaane may
(RS)-3-[(3,5-di fluorophenyl) et hyl sul fonyl - nmethyl]azetidi ne hydrochl ori de
and 58 gy of tﬁ?ot%fées@%?ﬁdc]af?b%té%@@%ﬁ“ﬁn%bt%ﬁﬂ“q%‘? P stirred for

about 5 3 hours at a tepperature in the regign of. 20C, for. 2 hours at the
refl ux tenpeﬁaf%r“ég o?gt _%ﬁm),'% _rgﬂacb%fﬁ%el%y"ﬁd‘ﬂﬁshadioja temperature in
t he regi on of 29(‘6 qlqad then for hqur. t .the.reflu erature of the
solvent. A feQ/\i gor anu e§‘o%y€5t0§)§;o|m§nc1 ?% i%dgtaatrre}‘q’t:’hgirrl1 féetatggg '“alﬁjd t he
reaction n1XtéH§3d?l@?la{ﬁkHE%ckgﬁﬂaQﬁ%%ide is heated under reflux

for 1 hour and then left at a temperature in the region

10 of 20°C for 2 hours, before being concentrated under
reduced pressure and coevaporated with a few cm® of
toluene. 234 mg of (3-pyridyl)-(4-chlorophenyl)-
bromomethane are thus obtained in the form of a gummy
beige solid.

15 (3-Pyridyl)-(4-chlorophenyl)methanol may be
prepared in the following manner: 0.5 cm® of
3-pyridinecarboxaldehyde is slowly added to a solution
of 5.83 cm® of 4-chlorophenylmagnesium bromide (1 M
solution in ethyl ether) in 5 cm® of tetrahydrofuran,

20 under an inert argon atmosphere. After about 3 hours,

3 cm® of a saturated aqueous ammonium chloride solution

3 of water are added to the reaction medium.

and 10 cm
After stirring for 5 minutes at a temperature in the
region of 20°C, the reaction medium is acidified to a
25 pH of about 2 with a 1 N aqueous hydrochloric acid
solution. The aqueous phase is extracted with 3 times

15 cm® of dichloromethane. The remaining agqueous phase

is treated with 10 cm® of a 1 N aqueous sodium hydroxide



2 hours at the reflux tenperature of the solvent. After cooling to a
tenperature in the region of 20C, the reaction nediumis purified by
preparative thin-layer chromatography on silica [2 preparative Merck

Ki esel gel 15 60F254 pl ates; 20x20 cm thickness 0.5 mm, elating wth a
met hanol - di chl oronet hane (2.5-97.5 by vekgne) mxture. After elution of
the zone corresponding to the desired product with a

met hanol - di chl or onmet hane (10-90 by volune) mxture, filtration on sintered

glass 20 andid:hemn avapo atd o Afcdde ol entss; iers rggfuced e cprassure at a
tenperature in the region of 40C, 11 ng of

(RS)-{1-[(3- pydtil 9 - (Fhee b yaxphemHgdms hydrdtaining the ethyl

3-[(3, 5-di fluorophenyl ) net hyl sul fonyl net hyl ] azetidine are obtained in the
formof a colardtess |acyuerny il dNVRIZ2Ed peotr um (8001 HzsulCDGI8r S in ppm
:2.59 (nmt : 1H) ; 2.66 (s : 3H); 3.21 (m : 2H); from3.30 to 3.50 (m
1H); 3.67 (mfiltgped A (Dregtpted nderreduddd pesudhroad s : 1H);
6.84 (tt, J =9 and 2 Hz : 1H); 232 6.95 (nt : 2H); 7.19 (broad dd, J = 8
and 5 Hz :° 1H)06 W% ot 7{IP Yol W U0 (4rchlopgphenysly) i d, a e Lty 1H);
8.45 (m : 1H); 8.59 (very broad s . 1H]..

(3-Pyri dy|)-'3£f@rarb%plﬁén% oAbt rPa:éL“eryt ¥ Wevhrsplai®d in the

fol | owi ng mannher.; flerg ture of 150 ng of
(3-pyridyl)- A~ or ophenyl ) net hanol in 0.356 cnB of hydrobromc acid (at

For 1 hour and then | ot e & Temperbiore i n Ty em e i o Boc for 2
hours, bef or e.bejiNg conecam Falth NI thylsul fonylmethyl] azetidine

10 may be prepared in the following manner: a mixture of
160 mg of (4-(pyridyl)-(4~chlorophenyl)bromomethane,

169 mg of (RS)-3-[(3,5-difluorophenyl)methylsulfonyl-
methyljazetidine hydrochloride and 94 mg of potassium
carbonate in 5 cm® of acetonitrile, is stirred for about

15 17 hours at a temperature in the region of 20°C. A few
granules of sodium iodide are then added and after
stirring for 2 hours at a temperature in the region of
20°C, the reaction mixture is maintained for about
1.5 hours at the reflux temperature of the solvent.

20 After cooling to a temperature in the region of 20°C,
the reaction medium is purified by preparative thin-
layer chromatography on silica [4 preparative Merck
Kieselgel 60F254 plates; 20x20 cm; thickness 0.5 mm],
eluting with a methanol-dichloromethane (2.5-97.5 by

25 volume) mixture. After elution of the zone
corresponding to the desired products with a methanol-

dichloromethane (10-90 by volume) mixture, filtration

on sintered glass and then evaporation of the soclvents



reduced pressure and coevaporated with a few cnB of toluene. 234 ng of
(3-pyridyl)-(4-chlorophenyl)- brononethane are thus obtained in the form of
a gumy beige solid. 15 (3-Pyridyl)-(4-chl orophenyl)nmethanol may be
prepared in the followi ng manner: 0.5 cnB of 3-pyridinecarboxal dehyde is
slowy added to a solution of 5.83 cnB,8f 4-chlorophenyl magnesi um brom de
(1 M solution in ethyl ether) in 5 cnB of tetrahydrofuran, 20 under an
inert argon atnosphere. After about 3 hours, 3 cnB of a saturated aqueous

amoni um chl qifer selatdan padwk 10 o8 O st eraale added d o-d e eaction

medium After stirring for 5 mnutes at a tenperature in the "region of
20C, the reacdd op nedithais aed ditLthdd & 25rpH wixabosito2 with a 1 N
aqueous hydrochloric acid solution. The aqueous phase is extracted with 3
times 15 cniiiofs tchcdn or @neet haneha Thes resres ay ey anyeois(fhase - i s treated
with 10 cnB of a 1 N aqueous sodi um hydroxi de 233 sol ution and reextracted
with 3 tinmes L& -gBrofyelthyd-clabetepleenyThanatigahi ¢ phases contai ning the
ethyl acetate are conbi ned, dried over nagnesiumsul fate, filtered and
concent r ated imdet s Tedfuiceel prRieeiy bl net ks Wyt gty lmethyl]azetidine

(3-pyri ayl) - (4 chl oropheryl) rethanol fre thus _obtained Ln the formof a

gR[S% 3{ é([Jll(?lLp%grB%%%%@%??é?%@%%%f%%ﬁ%%ﬁ?a%@f|%I1l 7% 1% may be prepared in
the fol l owi ng g@mnnef: g MXLUES) Of (4-chlorophenyl)methyl]-3-
[({3,5-difluorcphenyl)methylsulfonylmethyl]azetidine in
10 the form of a yellow foam. The first mixture of
diastereoisomers has the characteristics are the
following ['H NMR spectrum (300 MHz, CDCli, & in ppm) :
2.62 (t, J =7 Hz : 1H); 2.67 (s : 3H); 3.21 (broad
t, J =7 Hz : 2H); 3.42 (mt : 1H); 3.70 (broad t,
15 J =7 Hz : 1H); 4.28 (s : 1H); 4.28 (d, J = 11 Hz
1H); 6.85 (tt, J = 9 and 2.5 Hz : 1H); 6.97 (mt : 2H);
from 7.20 to 7.35 (mt : 6H); 8.52 (dd, J = 4.5 and
1.5 Hz : 2H).
The second mixture of diastereoisomers has
2C the characteristics are the following [lH NMR spectrum
(300 MHz, CDCls, & in ppm): 2.59 (t, J = 7 Hz : 1H);
2.67 (s : 3H); 3.26 (mt : 2H); from 3.35 to 3.50 (mt
1H); 3.63 (broad t, J =7 Hz : 1H); 4.28 (s : 1H); 4.28
(d, J =11 Hz : 1lH); 6.85 (tt, J = 9 and 2 Hz : 1H):;

25

(@)

.97 (mt : 2H); from 7.20 to 7.40 {(mt : 6H); 8.50 (dd,
J =4.5 and 1.5 Hz : 2H).
(4-Pyridyl)-(4-chlorophenyl)bromomethane may

be prepared in the following manner: a solution of



160 nmg of (4-(pyridyl)-(4-chlorophenyl)brononethane, 169 ng of
(RS)-3-[(3,5-di fl uorophenyl) net hyl sul fonyl - net hyl]azeti di ne hydrochl ori de
and 94 ng of potassium carbonate in 5 cnB of acetonitrile, is stirred for
about 15 17 hours at a tenperature in the region of 20C. A few granul es of
sodiumiodide are then added and after ,stirring for 2 hours at a
tenperature in the region of 20C, the reaction mxture is maintained for
about 1.5 hours at the reflux tenperature of the solvent. 20 After cooling

to a tenperatug® nd dhe(489ioruef) 200 chideogreactionetmgiamis purified by
preparative thin- layer chromatography on silica [4 preparative Merck

Ki esel gel 60F25M pimt e, hRe2®remid hicdkness B3% m aceeliut izng wi tils a

met hanol - di chl oronmet hane (2.5-97.5 by 25 volune) mxture. After elution of
the zone corhresspohdindet ore heuxesor el lproduntd widh al etdanod -

di chl oronet hane (10-90 by volune) mxture, filtration on sintered glass
and then evapor@atimntofa thenpelaents 234thmdesrsiedueed Hressur e’ atcm
tenperature in the region of 40C, there are obtained a first m xture of

di ast er eoi 3orfer s2cethat hrotideals MRy fdgRyng the reaction

4- i dyl)-(4-chl or I thyl] 5
g( [(g?/r5l- diyf |) dé%%%h%%;}o%)t}g%%%gﬁ%%%llfﬁﬁ]h%]%‘%]ét}to{i’ MPUTH 3HE TR of a
yel | ow | acquer,, a“pd atosercé)@d m xt ure eofe di ast er goi omarsg1. thatfi s to say
31 g of  (RSLIITL AByrTaYT) - (Bt hf STSHHENIAS ritt gty 5000 ©
(3,5 di f] uoraphenyd ) fed hyd i f Oyl et by d @26t d i NEL bk S8, L0 of 2

yel | ow f oam first mxtur
163 mg of (4-pyridyl)-(4-chlorophenyl)bromomethane are

10 thus obtained in the form of a beige foam-gum.
(4-Pyridyl) - (4-chlorophenyl)methanol may be

prepared in the following manner: 348 mg of sodium
tetraborohydride are added, at a temperature in the
region of 20°C, to a solution of 2 g of

15 4-{4-chlorobenzoyl)pyridine in 160 cm® of ethanol. After
stirring for 2 hours at a temperature in the region of
20°C, 90 mg of sodium tetraborohydride are added. After
about 1.5 hours at the same temperature, the reaction
medium is diluted with 200 cm® of dichloromethane and

2C 200 cm® of water. The pH of the aqueous phase is
adjusted to a value of about 5 by addition of about
13 cm® of an aqueous 1 N hydrochloric acid solution.
After decantation, the aqueous phase is extracted with

3 of dichloromethane. The organic phases

3 times 100 cm
25 are combined, dried over magnesium sulfate, filtered
and concentrated under reduced pressure. 2 g of

(4-pyridyl)-(4-chlorophenyl)methanol are thus obtained

in the form of a white powder.



di ast ereoi soners has the characteristics are the following [1H NWR
spectrum (300 WHz, CDC1l3r 8 in ppm 2.62 (t, J =7 H : 1H; 2.67 (s :
3H); 3.21 (broad t, J =7 Hz : 2H); 3.42 (nt : 1H); 3.70 (broad t, 15 J =
7 H : 1H); 4.28 (s : 1H); 4.28 (d, J = 11 Hz 1H); 6.85 (tt, J =9 and 2.5
Hz : 1H); 6.97 (m : 2H); from7.20 to, 7535 (nt : 6H); 8.52 (dd, J = 4.5
and 1.5 Hz : 2H). The second m xture of diastereoisoners has 20 the
characteristics are the following [ 1H NWR spectrum (300 MHz, CDCl13, 8 in
ppm @ 2.59 [@Example 831z : 1H) ; 2.67 (s : 3H); 3.26 (n : 2H); from3.35
to 3.50 (m 1H); 3.63 (broad t, J =7 Hz : 1H); 4.28 (s : 1H); 4.28 (d, J
=11 Hz : 1H); 6.85 (tt(rRS) 19 [amdchlldzx cpylkH)g-52516.-94 (0xlcra2H); from 7. 20
to 7.40 (m : 6H); 8.50 (dd, J = 4.5 and 1.5 Hz : 2H).

(4- Pyridyl) - pheciylomeienyl-) 3 0By fetdidgiie cvayph dyey 1Ip meparyveds u Irf drhe f ol | owi ng
manner: a solution of 235 100 ng of (4-pyridyl)-(4-chlorophenyl)nethanoi in
0.24 cnB of medihobirl@res iading @y I8nnerdcedd drading fiod 1dvdatced under
reflux for 1 hour and then allowed to return to a tenperature in the
regi on of 20@an0eg75 Ml gie &detdH0 Momidel s hlipapradded >amd 'the reacti on
m xture is heaht_eﬂq“ under reflux for 1.5 hours and then allowed to return to

a tenper at ur € 4T HRE FREGToh S OE B Sie 45el MY Sdncentrat ed under reduced
pressure., 1630l (A RXIAND- LSRRI IRAG 2T 10 thus

azetidine hydrochloride, 125 mg of potassium iodide and
521 mg of potassium carbonate in 5 cm® of acetonitrilie,

10 1is heated for about 2 hours at the reflux temperature
0of the solvent. After cooling to a temperature in the
region of 20°C, the reaction medium is filtered on
sintered glass. The solid residue is rinsed with
dichloromethane and the filtrates are evaporated under

15 reduced pressure. 402 mg of a chocolate foam are thus
obtained, which foam is purified by preparative thin-
layer chromatography on silica [4 preparative Merck
Kieselgel 60F254 plates; 20x20 cm; thickness 0.5 mm],
eluting with a methanol-dichloromethane (2.5-97.5 by

20 wvolume) mixture. After elution of the zone
corresponding to the desired product with a methanol-
dichloromethane (10-90 by volume) mixture, filtration
on sintered glass and then evaporation of the solvents
under reduced pressure at a temperature in the region

25 of 40°C, there are obtained a first mixture of
diastereoisomers, that is to say 14 mg of (RS)-{1-[(2-
chloropyrid-5-yl)-(4-chlorophenyl)methyl]-

3-[(3,5-difluorophenyl)methylsulfonylmethyllazetidine



(4-Pyridyl)-(4-chl orophenyl)nethanol nmay be prepared in the follow ng
manner: 348 ng of sodium tetraborohydride are added, at a tenperature in
the region of 20C, to a solution of 2 g of 15 4-(4-chl orobenzoyl) pyridi ne
in 160 cnB of ethanol. After stirring for 2 hours at a tenperature in the
region of 20C, 90 ng of sodiumtetrabosehydride are added. After about
1.5 hours at the sane tenperature, the reaction nmediumis diluted with 200
cnB of dichl oromethane and 2C 200 cnB8 of water. The pH of the aqueous phase

is adjusted itro the/aldign ofs abatown oaddidion ofe @bUtn A3 8 0of an
aqueous 1 N hydrochloric acid solution. After decantation, the aqueous

phase i s extracisetwdison@®dd meshadt00 b ofadilchlngy anet hane. The organic
phases 25 are conbi ned, dried over magnesium sulfate, filtered and
concentrat ed (Rider{ reldiicedh lpregsurigl-2-ygl Jof (4-chlorophenyl;methyl] -
(4-pyridyl)- (4 chloro henyl ) met hanol are thus obtained in the formof a
whi t e powder .3 Ié(&ﬁﬁpﬁ@%?(@yl{‘lﬁe[t(wl(ﬁﬂloﬁr%pylﬂﬁ@f&lylé)?—e(f41-5bh1€0ro-
phenyl)nethyl] [ (3, 5-dif]uorophenyl)nethyisul -onyl - nmethyl]azetidine may
be prepared if ttﬁlé3 QI NG PHeteroa% mi xture of 300 ng of

(2-chl oropyrid-5-yl)- &, chl oro h3§ﬁ¥¥bro t hane, 225 ng of
(RS)-3-[(3,5-difluorop 15 et hyt Wﬁer%?zle%ci“&ﬁﬁe Yydrioenl ori de,

aceton (11| o T TEHE EF T o it D RoURe Gy e Ho PR POR t nperatlre

MHz, CDClsz, & in ppm): 2.57 (t, J = 7.5 Hz : 1lH); 2.65
(s : 3H); from 3.15 to 3.30 (mt : 2H); 3.40 (mt : 1H);

10 3.63 (broad t, J = 7.5 Hz : 1H); 4.27 (d, J = 1. Hz
1H); 4.31 (s : 1H); 6.84 (tt, J = 9 and 2 Hz : 1H);
©.95 (mt : 2H); from 7.20 to 7.35 (mt : 5H); 7.63 (dd,
J =8 and 2.5 Hz : 1H); 8.38 (d, J = 2.5 Hz : 1H).

The second mixture of diasterecisomers has

15 the characteristics are the following: ['H NMR spectrum
(300 MHz, CDCls, & in ppm): 2.57 (t, J = 7.5 Hz : 1H);
2.64 (s : 3H); 3.18 (broad t, J = 7.5 Hz : 2H); 3.38
(mt : 1H); 3.63 (broad t, J = 7.5 Hz : 1H); 4.24 i{d, J
= 11.5 Hz : 1lH); 4.29 (s : 1lH); 6.83 (tt, J = 9 and

20 2 Hz : 1H); 6.94 (mt : 2H); 7.20 (d, J =8 Hz : 1H);
from 7.20 to 7.35 (mt : 4H); 7.59 (dd, T = 8 and 2.5 Hz

1H); 8.34 (d, J = 2.5 Hz : 1H).
2-(Chloropyrid-5-yl)-(4-chlorophenyl)bromo-

methane may be prepared in the following manner:

25 0.153 cm’® of thionyl bromide is added to a sclution of
100 mg of (2-chloropyrid-5-yl)~-(4-chlorophenyl)methanol
in 2 cm® of carbontetrachloride, under an inert argon

atmosphere, at a temperature in the region of C°C.



of the solvent. After cooling to a tenperature in the region of 20C, the
reaction nediumis filtered on sintered glass. The solid residue is rinsed
with dichloromethane and the filtrates are evaporated under 15 reduced
pressure. 402 ng of a chocolate foamare thus obtained, which foamis
purified by preparative thin- |layer chrogmtography on silica [4 preparative
Merck Kiesel gel 60F254 plates; 20x20 cm thickness 0.5 mmj, eluting with
a met hanol - di chl oronet hane (2.5-97.5 by 20 volune) m xture. After elution

of the zone nrargresPONdidigd &t he Wegided yoductt i the @ dretdanolc

di chl oronet hane (10-90 by volunme) m xture, filtration on si nt er ed gl ass
and then evaporeatrieatiafort heesdcsiolnv eind scorurederratedlicediqy essliiredat a
tenperature in the region 25 of 40C, there are obtalned a first mxture of
di ast er eoi sometessuttataris q wmP tet ary voft i RS)Eeul-qr’20f toluene.

chl oropyri d- 5- yI) (4 chl orophenyl ) net hyl ] -

3-[( 3, 5-di f | dorophény|d matIi s%ﬂqhblrﬁnaff@c Fy1Ysattadingsl 237 4ah t-hedfiot m of a

brown foam and a second nlé}ure of dlastere0|soners that is to say 10 ngy

gf[(gRg)d{afl l[S(Zth fer;Ppyﬂ JBC}] fc)ro(nkia thrbjr tﬁwd Wﬁei r:utf f
i 1 yor ophenyl ) me s on azetidine 5.in the formof a
bei ge foam THe i §%Jﬁ%§i%% yii&ﬁér G A HE cHal%act eri sti cs

D75 g Lo S G e G Ao P
1H); 10 3. 63 (b eadidenthat et T daryndds heeh (Gauks Prd&yre.
0.33 g of 2-(chloropyrid-5-yl)-(4-chlorophenyl)bromo-
10 methane is thus obtained in the form of a brown oil.
2-{(Chloropyrid-5-yl)-(4-chlorophenyl)bromo-
methane may be prepared by carrying out the procedure
in a manner similar toc Example 84, starting with
22.5 cm® of 4-chlorophenylmagnesium bromide (1 M
15 solution in ethyl ether) in 30 cm® of tetrahydrofuran,
under an inert argon atmosphere, and 2.9 g of
2-chloropyridine-5-carboxaldehyde in 30 cm’ of
tetrahydrofuran. 3.42 g of 2-(chloropyrid->-ylj-
(d-chlorophenyl)methanol are thus obtained in the form
2C of a pale green powder.
2-Chloropyridine-5-carboxaldehyde may be
prepared according to the following reference:
G. Pandey, T.D. Bagul, A.K. Sahco, J. Crg. Chem., 1998,
63, 760-768.
25 Example 84
(RS)-5-{(4d-chlorophenyl)-{3-[(3,5-difluoro-
phenyl)methylsulfonylmethyl]azetidin-1-

yllmethyl)pyrimidine may be prepared in the following



1H); 4.31 (s : 1H); 6.84 (tt, J =9 and 2 Hz : 1H); 6.95 (nt : 2H); from
7.20 to 7.35 (m : 5H); 7.63 (dd, J =8 and 2.5 Hz : 1H); 8.38 (d, J = 2.5
Hz : 1H). The second m xture of diastereoi soners has 15 the characteristics
are the follow ng: [1H NWR spectrum (300 MHz, CDCl3r 6 in ppm: 2.57 (t, J
=7.5H : 1H 2.64 (s : 3H); 3.18 (bregg t, J = 7.5 Hz : 2H); 3.38 (nt :
1H); 3.63 (broad t, J =7.5 Hz : 1H); 4.24 (d, J = 11.5 Hz : 1H); 4.29 (s
: 1H); 6.83 (tt, J =9 and 20 2 Hz : 1H); 6.94 (nt : 2H); 7.20 (d, J = 8 Hz
D AH); frompldR 40 of % dite oA nh % (Hdprbro8 and 2.5 Hz  1H); 8.34
(d, J = 2.5 H : 1H). 2-(Chloropyrid-5-yl)-(4-chlorophenyl)brono- nethane
may be prepar@d dhl ddieHol IoWdtth yIEmerini2h b, 152 arupfod hi onyl brom de is
added to a solution of 100 ng of

(2- chl or opyr i (&B--43-) [ (34-chl ioflophemH SrmEt hedly 1 sul R rgneafhyl] -
carbontetrachl oride, under an inert argon atnosphere, at a tenperature in
the regi on ofazGC.iIB Andro@ B hidia s 4t mg tafhiertaasian niadielea egidon of 0C,
the reaction mediumis concentrated under reduced pressure and

coevapor ated W 1 £F RGP oI tGHaRaete 13 £ BF &IbreRMCNigEiidcar e t hus

obtai ned, which ----"quid 5. is taken up in dichloronethane and suppl enent ed
with water drd "&Gdisin it tﬁk%ﬁﬁttes.e}}&ﬂrgsr dfeddift &5 0> &P dhic phase is

dried over naogfnecsnieum u\;é‘nag.e, ieltecroeo .mandf concent r at dto .dnryness under
reduced pressure: 05.033 g of }&gt( chl oropy i d’-qs-qut)e-"(péﬁ c%l‘brreoplhen%ﬂ% brono 10
methane is thus, it ainethdd the TArmafea REWh Ald purified by
direct deposition on preparative thin-layer
10 chromatography on silica [2 preparative Merck Kieselgel
60F254 plates; 20x20 cm; thickness 0.5 mm], eluting
with a methanol-dichloromethane (2.5-97.5 by volume)
mixture. After elution of the zone corresponding to the
desired product with a methanol-dichloromethane
15 (10-90 by volume) mixture, filtration on sintered glass
and then evaporation of the solvents under reduced
pressure at a temperature in the region of 40°C, there
are obtained a first mixture of diastereoisomers, that
is to say 8 mg of (RS)-5-((4-chlorophenyl)-{3-
20 [(3,5-difluorophenyl)methylisulfonylmethyl]azetidin-1-
yllmethyl)pyrimidine in the form of a yellow foam, and
a second mixture of diastereoisomers, that is to say
6 mg of (RS)-5-((4-chlorophenyl)-{3-[(3,5-difluoro-
phenyl)methylsulfonylmethyljazetidin-1l-yl}lmethyl) -
25 pyrimidine in the form of a yellow foam.
The first mixture of diastereoisomers has the
characteristics are the following: ['H NMR spectrum

(300 MHz, CDCls, 8 in ppm): 2.60 (broad t, J = 7 Hz



2- (Chl oropyrid-5-yl)-(4-chl orophenyl ) bronpo- nmethane may be prepared by

carrying out the procedure in a manner simlar to Exanple 84, starting

with 22.5 cnB of 4-chl orophenyl magnesi um brom de (1 M 15 solution in ethyl
ether) in 30 cnB of tetrahydrofuran, wunder an inert argon atnosphere, and
2.9 g of 2-chloropyridine-5-carboxal defyde in 30 cmi of tetrahydrofuran.
3.42 g of 2-(chloropyrid-5-yl)- (4-chlorophenyl)nethanol are thus obtained
in the form 20 of a pale green powder. 2-Chloropyridine-5-carboxal dehyde

may be prepargd accsy ding: toythes fof | awidun ref ey ence:y s . Pandeysy g D.
Bagul, A K Sahoo, J. Og. Chem, 1998, 63, 760-768. 25 Exanple 84

(RS) - 5- ((4- chiror ophienyd )3 {65 [ (B &adlif | ur6-7 Hz : 1H); 4.28 (d, J =

phenyl ) net hyl sul f onyl met hyl Jazetidin-1- yl}nmethyl)pyrimdine may be
prepared in tlHe ¥ dld owi Iy 239. 5daniercad s xtitle of . B0 ryraofd 5= br oho-
(4-chl orophenyl ) net hyl ] pyri m di ne, 52.6 ng of

(RS) - 3-[ (3, 5-4iffq vor’dpherfd ety | s Hlonyt Hast hidd2> et i3 nenthydr ochl ori de,
44 nmg of potassiumiodide and 5 73 ng of potassium carbonate in 2 cnB of
acetoni trid e, ?Mli‘s Srelk edP4H about?H holrs® atPied refl it enperature of

t he solvent. After cool] neg to a%err,perature i({l the region of 20C, the
reaction mediumis purified P It e fusi i Gt Prsfiiat iV t hi n- | ayer

10 chromat ogry ehychoanrascitleirciast[izc@raerpearte}'gei Vteoll\fec;wciknglgi eﬁﬁl Q&IR spectrum
(300 MHz, CDCls, 8 in ppm): 2.61 (t, J = 7 Hz : 1H);
2.66 (s : 3H); 3.24 (broad t, J = 7 Hz : 2H); 3.43

10 (mt : 1H); 3.65 (broad t, J = 7 Hz : 1H); 4.28 (d,
J = 11.5 Hz : 1H); 4.33 (s : 1H); 6.85 (tt, J = 9 and
2 Hz : 1H); 6.96 (mt : 2H); from 7.25 to 7.35 (mt
4H); 8.69 (s : 2H); 9.06 (s : 1lH).

5-[Bromo- (4-chlorophenyl)methyl]lpyrimidine

15 may be prepared in the following manner: 0.36 cm’ of
thionyl bromide is added to a solution of 205 mg of {(4-
chlorophenyl)pyrimidin-5-ylmethanol in 1 cm® of
carbontetrachloride, and 1 cm® of dichloromethane, under
an inert argon atmosphere, at a temperature in the

20 region of 0°C. After 2.5 hours at a temperature in the
region of 0°C, the reaction medium is brought to a
temperature in the region of 20°C, concentrated under
reduced pressure and coevaporated with a few cm® of
toluene. The brown liquid obtained is taken up in 10 cm’

25 of dichloromethane, washed with 5 cm® of a saturated
aqueous sodium dithionite solution and then with water.
After decantation, the organic phase is dried over

magnesium sulfate, filtered and concentrated to dryness



60F254 pl ates; 20x20 cm thickness 0.5 nmj, eluting with a

nmet hanol - di chl or onmet hane (2.5-97.5 by volune) mxture. After elution of
the zone corresponding to the desired product with a

met hanol - di chl or omet hane 15 (10-90 by vol une) m xture, filtration on
sintered glass and then evaporation ofosihe solvents under reduced
pressure at a tenperature in the region of 40C, there are obtained a first
m xture of diastereoisoners, that is to say 8 ng of

(RS) - 5- ((4- chlrayeophenyiged 2ssure. 227 mg of a beige viscous

[ (3, 5-difluorophenyl)nethyl sul fonyl net hyl ] azetidin-1- yl}methyl)pyrimdine
in the form ofiquiveldow floam oamdi ned s edainch i dxquiree iof dilast eneaisarers,
that is to say 6 ng of (RS)-5-((4-chlorophenyl)-{3-[(3,5-difluoro-

phenyl ) nmet hyIrsiul fromy | qretriyd §azet | di oh e xdnatstdnd )an@Souymydri imdlitne in the
formof a yellow foam The first m xture of diastereoisoners has the

char act eri st iRELREFE G HE fO1 oW aNE T [AH R aPestrurmn (Si00E vHz[,2 CDC13, 8 in

. 2.6 b dt, . J =7 Hz 240 . 2.66 (s : 3H); 3.24 (broad t, J =7
7 o B SR i B Gaoliey B8 qiatany e da. b =
11.5 Hz : 1H);, 4.33 (br s . 1H); 6.84 (hroad t, J = 9 Hz : 1H); 6.95
(mt : 2H); ﬁ%}ﬁcik %oé)?é%“](’ e"@%ﬁﬁ "@.(tg]la(lﬂeotaﬁfnso]:_ 2H) ; 9.03)(broad s
: 1H). Th - ) i ast i s _the characteristics are
the 1o owi e o1 b« (b (500 i T SR o e o1 (1, 9
7 Hz o 1H) 2.66,(&n Hon Ahd oAb doonhimd ¢ cnlfes 343 10 (nt
1H); 3.65 (broad t, J = 7 Hz & 1H): 4. 28 (d,

product with a methanol-dichloromethane (10-90 by

1¢ volume) mixture, filtration on sintered glass and then
evaporation of the solvents under reduced pressure at a
temperature in the region of 40°C, 51 mg of 5-[bromo-
(4-chlorophenyl)methyl]pyrimidine are obtained in the
form of a yellow foam.

1% 4-(Chlorophenyl)pyrimidin-5-ylmethanol may be
prepared by carrying out the procedure in a manner
similar to Example 83, 2.5 cm’ of n-putyllithium (1.6 M
solution in hexane) are added dropwise to a solution of
636 mg of 5-bromopyrimidine in 10 cm’® of

20 tetrahydrofuran, under an inert argon atmosphere, at a
temperature in the region of -78°C. After 10 minutes at
a temperature in the region of -78°C, a solution of
562 mg of 4-chlorobenzaldehyde in 1 cm® of
tetrahydrofuran is added dropwise. After stirring for

25 30 minutes at a temperature in the region of -78°C, the
temperature of the reaction medium is allowed to rise
slowly to a temperature in the region of 20°C, and

15 cm® of a saturated aqueous ammonium chloride




J =11.5 Hz : 1H); 4.33 (s : 1H); 6.85 (tt, J =9 and 2 Hz : 1H); 6.96 (nt
 2H); from7.25to 7.35 (nt 4H); 8.69 (s : 2H); 9.06 (s : 1H).

5-[ Brono- (4- chl or ophenyl ) net hyl ] pyrimi dine 15 nay be prepared in the

foll owing manner: 0.36 cnB of thionyl bromde is added to a sol ution of
205 nmg of (4- chlorophenyl)pyrimdin-5-ykpethanol in 1 cnB of
carbontetrachloride, and 1 cnB of dichl oronethane, under an inert argon
at nosphere, at a tenperature in the 20 region of 0C. After 2.5 hours at a
tenperature igvihei o ed®remf BFCetthhe meackicen amediivmcs Beoyght, to a
tenperature in the region of 20C, concentrated under reduced pressure and
coevapor at ed add hedddeve B of i vd o} Ueltee adhedrowhddquid obtaiaedyi s taken
up in 10 cn8 25 of dich| oronethane, washed with 5 cnB of a saturated
aqueous sodi uratdi tH omi't e fseltiitvilor cand tehernhwi iy gwatier phaAktsermrdecant at i on,
the organic phase is dried over magnesiumsulfate, filtered and

concent r at ed ABUMATEs AigEd (gitr Ratirssdpressiate, 227 tarof @ bei ge
viscous liquid are thus obtained, which liquid is taken up in a mininmm

quantity of dichHiOrohettfie &l PRTTeRIRA Pirdgarsiuwsed MRy ayes
20%20 cm | kMRS 0.5 g I T S Th & et - ai“chltor ot hane
(2,597, Y ool g 880, ML OT,BL Lhe, o1e gory esponcing o
mxture, filtnationonsiateied Ha35 2 the%1unn 30 mn in
diameter filled with 60 g of medium silica
10 (0.063-0.200 mm) at atmospheric pressure, eluting with
a methanol/dichloromethane (0/100 to 7/93 by volume)
gradient. The fractions containing only the desired
product are combined and concentrated to dryness under
reduced pressure. 293 mg of 4-(chlorophenyl)pyrimidin-
15 b5-yl)methanol are thus obtained in the form of a yellow
oil.
Example 85
The phenolic ester of 4-({1-[bis(4-chloro-
phenyl)methyl]azetidin-3-ylidene}lmethylsulfonylmethyl) -
20 3,6-dihydro-2H-pyridine-l-carbothioic acid may be
prepared in the £following manner: 0.140 g of
4-dimethylaminopyridine and then 0.042 cm’® of
methanesulfonyl chloride are added to a solution of
0.23 g of the phenclic ester of 4-({1l-bis(4-chloro-
25 phenyl)methyl]-3-hydroxyazetidin-3-yl}methylsulfonyl-
methyl)-3, 6-dihydro-2H-pyridine-1l-carbothiocic acid in
5 c¢m’ of dichloromethane. The reaction mixture is

stirred for 20 hours at 20°C and then diluted with



evaporation of the solvents under reduced pressure at a tenperature in the
regi on of 40C, 51 ng of 5-[bronp- (4-chlorophenyl)nethyl]pyrimdine are
obtained in the formof a yellow foam 15

4- (Chl or ophenyl ) pyri m di n-5-yl net hanol nay be prepared by carrying out the
procedure in a manner simlar to Exanpjg; 83, 2.5 cnB of n-butyllithium
(1.6 M solution in hexane) are added dropwi se to a solution of 636 ng of
S-bronmopyrimdine in 10 cnB of 20 tetrahydrofuran, under an inert argon
atmosphere, at an’t grppeatyreakfethgekegtanigh, - 78E. oé\iﬂaﬁ&clgh gsputes at a
tenperature in the region of -78C, a solution of 562

4- chl or obenzahdelyda vien vl wersheof wittet rlmydﬁrﬁfuranatéraad@dldoowr sef After
stirring for 25 30 mnutes at a tenperature in the region of -78C, the

t enperat ure af shhermeact iNGC lmedilurniics aldrowed dve rf meenesliow B tldaae
tenperature in the region of 20C, and 15 cnB of a saturated aqueous

ammoni um chl eriddé h242 csplagritos, t «60 tOVBirohestshylt ddetCatedand 210 ¢ha3 of
water are added successively. The aqueous phase is extracted W.Lh 15 CVB
of ethyl é’ceﬂ@@eOltlh@b&rag‘@ﬁoc lﬁh%%ué@éedcéﬁt}” déd migrited GwverE Omeghnesi um

sul fat e, f||tered on tered gl ass and .concentr ated under reduced
pressure (26 nﬁéﬁfo&roé’y Fture's FHHE F@gf‘@ﬁl off 449CSrPRe bul k of

t he orange-cal ored .Ql I tai ne purified by chromatography on
a col um 30 RF 'R i% termgf q (jjhwl h%)né)&lﬁ St védicdm si lica 10

(0.063-0. 200 ;oY 12t AITRSRRAT G HFSAY e YIS Wit 5 -

ylidene}lmethylsulfonylmethyl)-3, 6-dihydro-2H-pyricine-

10 1l-carbothiocic acid in the form of a beige solid melting
at 184°C ['H NMR spectrum (400 MHz, CDCls, & in ppm) :
2.53 (unresolved complex: 2H); 2.95 (s : 3H); 3.90
(unresolved complex: 2H); 4.04 (t, J = 5.5 Hz : 1lH);
4.24 (mt : 3H); 4.49 (unresolved complex: 2H); 4.60

15 (mt : 1H); 5.90 (unresolved complex: 1H}; from 7.05 to
7.50 (mt : 13H)].

The phenolic ester of 4-({1l-[bis(4-chloro-
phenyl)methyl]-3-hydroxyazetidin-3-yl}imethyl-
sulfonylmethyl)-3,6-dihydro-2H-pyridine-l-carbothioic

20 acid is prepared in the following manner: 0.52 g of
potassium tert-butoxide is added to a mixture of 0.72 g
of the phenolic ester of 4-methylsulfonylmethyi-

3, 6~dihydro-2H-pyridine-l-carbothioic acid and 0.708 g
of 1-[bis(4-chlorophenyl)methyljazetidin-3-one in 15 cm’®

25 of dry tetrahydrofuran cooled under an inert atmosphere
to -78°C. The reaction mixture is stirred at -78°C for
4 hours and then 0.354 g of l1-[bis(4-chlorophenyl)-

methyllazetidin~-3-one are added. After two hours at



a net hanol / di chl oronmet hane (0/100 to 7/93 by volune) gradient. The
fractions containing only the desired product are conbi ned and
concentrated to dryness under reduced pressure. 293 ng of

4- (chl oropheny-,)pyrirr.idin 15 5-Y L)methanol are thus obtained in the
formof a yellow oil. Exanple 85 The phgenolic ester of
4-((_I-[bis(4-chloro-
pheny'L)nethyllazetidin-s-yl,'-denelnethylsulfonylnethvl-) 20

3, ' O di hydr o-214-"pyr iddiene=dmeardmihd di< Adidvaray beetprepaiedd t he
foll ow ng manner: 0.140 a of 4-di nethyl am nopyridine and then 0.042 cm 3
of met hanesUlfeomdachiar irdestare ddded el siol UtdOrerof o@. 23 tgrofinthe
phenolic ester of 4-(fl-bis(4-chloro- 25
phenyl)nethyﬁWﬁ@-mﬁﬁwﬁakﬁﬁﬁMQﬁQﬁ%F%ﬂI#ﬁﬂqﬂﬁgﬂratadnﬂﬁf under

met hyl ) -3, 6- dlhydro 2H-pyrj dine-l-carbothioic acid in 5 cm 3 of

di chi or omet hane. Fife Feddt ion TH%AFEIS RGTS éd O 2T Trsurs |t 20° C and
then diluted with Aft er cantation, the organic phase

is succe§§|J8P§: %ﬁ%dxﬂnpﬁ fﬁgaéanSFaﬁéteF S8 9681 Ene=6FaChSs a6 at ed
NaCl solutio r.ied, o nesi_.um s Ifate and t n concentrated
dryness ;tl 4858m%l| & anf diﬂ%% Iﬁeer 6“? IS5btal™h 36”1 i tclfrfhcte&f]ﬁ‘aotrQ%S
m nutes in 50Q,,GH, 20f7 qggioaocrql@hl c ether reEledlfeO'dbdc orypd ds filtered,

e of

providing 120 ng of th enol i c ester
4- ({1-[ bi s( 4-&@&&%@;&%%@@%"5@%&5& d('ZrO'O32gHof silica, Amic

yl i den. e} net hvl sul f onyl net hyl ) - 3, 6- di hydr o- pyridine 10 i- carboth|0|c
acid in the foar-m-ofumg heigeisol ia@bAawjdtinigm, column 5 cm in
10 diameter), eluting with a cyclohexane:ethyl acetate
(6:4 by volume)} mixture. The fractions with an Rf=11/64
(cyclohexane:ethyl acetate 6:4, silica plate, Merck
reference 1.05719, Merck KGaA, 64721 Darmstatd,
Germany) are combined and concentrated under 2.7 kPa at
15 40°C to give 240 mg of the phenolic ester of
-{{l-[bis(4-chlorophenyl)methyl]-3-hydroxyazetidin-3-
ylimethylsulfonylmethyl)-3, 6-dihydro-2H-pyridine-1-
carbothioic acid.
The phenoiic ester of 4-methylsulfonylmethyl-
20 3,6-dihydro-2H-pyridine-l-carbothioic acid may be
prepared in the following manner: 0.778 cm® of phenyl
thiochloroformate is added to a solution of 1 g of
l-benzyl-4-methylsulfonylmethyl-1,2,3, 6~
tetrahydropyridine in 10 cm® of dichloromethane under an
25 argon atmosphere. The solution instantly acquires a
very dark amber color. The reaction mixture is stirred

for 4 hours at 21°C and then diluted in 100 cm® of

dichloromethane. The organic medium is washed with



at 184C [ 1H NWR spectrum (400 MHz, CDC13, 8 in ppm 2.53 (unresolved
conplex: 2H); 2.95 (s : 3H); 3.90 (unresolved conplex: 2H); 4.04 (t, J =
5.5 Hz : 1H); 4.24 (nt : 3H); 4.49 (unresol ved conplex: 2H); 4.60 15 (nt
1H); 5.90 (unresolved conplex: 1H); from7.05 to 7.50 (m : 13H)]. The
phenolic ester of 4-({1-[bis(4-chloro- ,,¢

phenyl ) net hyl ] - 3- hydr oxyazet i di n- 3-yl } net hyl -

sul f onyl net hyl ) - 3, 6-di hydr o- 2H pyri di ne-| -carbothioic 20 acid is prepared
in the fol | owyngdmemen:® @:5%a8c0f, dRQkASSium tm%'étn'e:?;lihg?('sqe; fl3 cadded to a

=

m xture of 0.72 g of the phenolic ester of 4-nethylsulfonyl nmethyl -

3, 6- di hydr o- 2H-gpuiaiae-lo carpoidd cc arid antk0.708 igpa OfTe

1-[ bi s(4-chl orophenyl ) net hyl ] azeti din-3-one in 15 cnB 25 of dry

t et r ahydr of urraes ichod ethtumiderd airs imerif atdrosphatrmd ey Tde 4 eact i on

m xture is stirred at -78C for 4 hours and then 0.354 g of

1- [ bi s(4- chl cridphenyddrtmeddsy| (edeatiatiar 3 1dmed i< Gddetl.a Afraerk t wo hours at
244 -78C, the tenperature is allowed to return to 20C. The reaction
mxture i s didWREd G X QP RTY veitrelrt athd NahéiPadhe Resteetfyditfdran i s
evaporated off. under 2.7 kPa at 40C. The aqueous phase is extracted with 5

twice 100 cn®'GMBtIRIr ddetattV THE Grigdti it ract 1 tary ¢oriidl rfed and dri ed

over magnesi um sul fate concejgtratedtcun er 2.7 kPa at 40G. The residue
% 120 &

obtained is CcHroHErYIShet! orf <11 g B Si i T £™ AR Bon 2~ C8D- 45 m

porosi ty 60ANGSLIAGM . COIAIN A £ {dh ot QU AT 49y £/ 1 NG Wi th 2
cycl ohexane: ethyl acet’ate
(cyclohexane:ethyl acetate 1:1, silica plate, Merck

10 reference 1.05719, Merck KGaA, 64271 Darmstatd,
Germany) are combined and concentrated under 2.7 kPa at
40°C to give 700 mg of the phenolic ester of
4-methylsulfonylmethyl-3,6-dihydro-2H-pyridine-1-
carbothioic acid.

15 1-Benzyl-4-methyisulfonylmethyli-1,2,3,6-
tetrahydropyridine may be prepared in the following
manner: a soliution of 5.14 g of sodium borohydride and
25 g of sodium carbonate in 700 cm® of water is added
dropwise over one hour, without exceeding a temperature

20 of 5°C in the reaction medium, to a solution of 17.6 g
of il-benzyl-4-methylsulfonylmethylpyridinium bromide in
700 cm® of water cooled to 5°C. The reaction medium is
stirred for four hours at 0°C and then the temperature
is allowed to return to room temperature overnight. The

25 vyellow solid formed is isclated by filtration and dried
under 2.7 kPa, giving 9.6 g of l-benzyl-4-
methylsulfonylmethyl-1,2,3,6-tetrahydropyridine having

an Rf of 44/81 (dichloromethane:methanol, 95:5 by



(6:4 by volume) m xture. The fractions with an Rf=11/64 (cycl ohexane: et hyl
acetate 6:4, silica plate, Merck reference 1.05719, Merck K&A, 64721
Darnmstatd, GCernany) are conbi ned and concentrated under 2.7 kPa at 15 40C
to give 240 ng of the phenolic ester of

4- ({1-[ bi s(4-chl orophenyl ) net hyl ] - 3- hydy pxyazetidi n-3- yl;

nmet hyl sul f onyl nmet hyl ) - 3, 6- di hydr o- 2H pyri di ne-1- carbothioic acid. The
phenol i ¢ ester of 4-nethyl sul fonyl nethyl- 20

3, 6- di hydr o- 2i1pyd disne-ilC hatd) oRirG1aGIE Jrn e 1 prenay,edid it he
fol |l owi ng manner: 0.778 cn8 of phenyl thiochl orof ormate i's added to a

sol ution of Xkaazgf 64b-hememstaret, hydeswlafonyl met hyl -1, 2, 3, 6-
tetrahydropyridine in 10 cnB of dichl oronmethane under an 25 argon

at nosphere. The sol uti dnHarstyantd-yneadguisnds cany weroh vdanke iandpenurcol or . The
reaction mixture is stirred for 4 hours at 21C and then diluted in 100 cn8B
of di chl or on®trivarigle They drgdtieransd dm ithawdsHd@wiingh reaBieng dé S cnB of
water, dried over magnesium sul fate and evaporated to dryness at 40C under
2.7 kPa. TheOfr &Sindud SEIAINEd 4% Redsd &@ By S@Hﬁ@'ﬁﬂé’tﬁo@ﬂadﬁy %rwfa silica

cartridge (reference SIL-02Q-00 Fl ashPack, Jones ;Chr.onmat ogr aphy
Limited, New‘ROSH! yﬁe’*ﬁ’g&é’d] ciIW %Y@Pé’ l@F@QO&@@ &feat Britain),
muUngwtha chmeam acet ate m . Xt 10 cnB/mn, 5-cnB
fractions). (%TO actions avﬁ% ?ﬁfﬁ1 SR% 1f}lfj:ur(ecycs1 0 a % e 8t Nyl acetate 1:1,

silica plat e,rewu% A0 TEhERANCe. kL 057 F9e MGl KGRA,, 6427L Darmot at

room temperature overnight. The solid formed is

10 filtered, dried under vacuum at 2.7 kPa, giving 17.6 g
of 1l-benzyl-4-methylsulfonylmethylpyridinium bromide.

4-Methylsulfonylmethylpyridine may be

prepared in the following manner: 14 g of sodium
hydroxide pellets and then 35.7 g of sodium

15 methanesulfinate are slowly added to a solution of
57.4 g of 4-chloromethylpyridine hydrochloride in
700 cm® of ethanol. After addition, the temperature is
28°C. The reaction mixture is heated under reflux for
two hours and then allowed to return to room

20 temperature overnight. The reaction medium 1s heated to
50°C and then filtered hot on paper. The filtrate is
evaporated to dryness at 40°C under 2.7 kPa. The

residue is recrystallized from 300 cm’

of isopropanol,
giving 29.6 g of 4-methylsulfonylmethylpyridine.
25 Example 86
(RS)-1-[2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)ethyl]-

3-propylurea may be prepared by carrying out the



15 Germany) are conbi ned and concentrated under 2.7 kPa at 40C to give 700
nmg of the phenolic ester of

4- et hyl sul f onyl et hyl - 3, 6- di hydr o- 2H pyri di ne-1 - carbot hi oi ¢ aci d.

1- Benzyl - 4- net hyl sul fonyl et hyl -1, 2, 3, 6- tetrahydropyri dine may be prepared
in the follow ng manner: a sol ution of:§.;4 g of sodi um borohydride and 25
g of sodium carbonate in 700 cn8 of maté@ is added dropw se over one hour,
wi t hout exceeding a tenperature 20 of 5Cin the reaction nedium to a

e s T L LR g e 1

700 cnB of er €oo e redction mediumi

hours at OC apd.iheackhest gpperature sgﬁﬁghkﬂw%Q 9@ LGt YN BQyrgom

tenperature overnight. The 25 yellow s ormed is i'solated by filtration

and dried undenp2s(4kPalogbyhady9d)Rednoh1izhenayh-4~y1;-

met hyl sul fonyl net hyl -1, 2, 3, 6-tetrahydropyri dine having an Rf of 44/81

(di chl or onet bane; setth@nabrofhehyhy 24614k uBeinsisl ced pkate, Merck
reference 1.05719, Merck KG&GA, 64271 Darnstatd, CGernany).

1- Benzy_- &- methybbybtodykaet hplfpyri dichirvtimgbfer deomay 7behpueparedai n t he
followi ng manner: 14 cnB 5 of benzyl bromi de are added to a solution of 10
g of 4-nmet hyksuptoayhmet hyl phei degeonno20008a3 the aeetembhrimietapd t hen
the m xture is heated under reflux for 3 hours and is then allowed to
return to réénfiéhperdt uceneeatnpght. tPhdryoked fiodredreduced

pressure, and taken up in diisopropyl ether. The
mixture obtained is filtered and concentrated to

10 dryness under reduced pressure. 80 mg of a pale yellow
solid are thus obtained, which solid is dissolved in
5 cm?® of tetrahydrofuran, and to which 80 mg of
scavenger resin are added. After stirring for about
18 hours at a temperature in the region of 20°C, the

15 reaction mixture is filtered and then concentrated to
dryness under reduced pressure. 36 mg of a pasty solid
are thus obtained, which solid is purified by
chromatography under pressure on a silica cartridge,
eluting with a mixture of cyclohexane and ethyl acetate

20 (50/50 by volume). Fractions 16 to 20 are combined and
concentrated to dryness under reduced pressure. 6 mg of
(RS)-1-[2-{1-[bis (4-chlorophenyl)methyl]azetidin-3-yl}-
2-(3,5-difluorophenyl)ethyl]-3-propylurea are obtained
in the form of an oil [lH NMR spectrum (300 MHz, CDCls,

25 8 in ppm): 0.88 (t, J = 7.5 Hz : 3H); from 1.35 to 1.60
(mt : 2H); from 2.25 to 2.55 and from 2.65 to 3.05 (2
series of mts : 6H in total); 3.04 (mt : 2H); 3.22

(mt : 1H),; 3.38 (mt : 1H); 4.07 (mt: 1H); from 4.10 to




10 filtered,

dried under vacuumat 2.7 kPa, giving 17.6 g of

1- benzyl - 4- met hyl sul f onyl nmet hyl pyri di ni um brom de.
4- Met hyl sul f onyl met hyl pyri di ne may be prepared in the follow ng manner:

g of sodium

hydr oxi de pellets and then 35.7 g of sodium 15

met hanesul finate are slowy added to a sggution of 57.4 g of
4- chl oronet hyl pyri di ne hydrochloride in 700 cnB of ethanol. After addition,
the tenperature is 28C. The reaction mxture is heated under reflux for
two hours and thenmd | oved) fajref ura foimpong 2 t enperature gyerni ght.
umis heated to 50C and then filtered hot on paper. The
filtrate is Zvaposaiedito gryneast ai 240G unwer 2.7 kiRa.7 Tde (resjdue is
recrystallized from 300 cnB of isopropanol, giving 29.6 g of
4- et hyl sul f aityll met hyl pyri di ne. 25 Exanpl e 86

reacti on nedi

(RS)-1-[2-{1-

[ Bi s(4-chl orophenyl ) et hyl ] -

14

The

azetidin-3-yl}-2- (3, 5-di#$uotopherBi 3 ettgitlor @ immpying ey by be prepared

by carryin out the 247 procedure in the foll ow ng manner:

n- pr opyl SOt
{1-[bis(4-chl
2-(3,5-difludt

stirring for

Gt e 13 Wbietr tb 3 ol LI BAPRANGD qigh ofaiiRe) -pay be

0. 052 cnB of

h th tid 3- . .. .
el %w]rﬁie.%u%n@h%y%toee%ﬁalrryotrfb%ut%ovm%r

ahout 7 urs the re i.on of 20
reaction mxture is 2']fh‘%)t(tl—:red concegPFa@% §4 WY e Uhder™5 i
pressure, and, fakgen ﬁJ-p;%'Slfj—'i SPi)réj-p&'ifﬂ&épheT 1) A 2 S OPE &l ned '

filtered and concentrate

1C

—
(O}

20

25

acid ethyl ester in solution in 10 cm® of methanol and
then a solution of 30 cm® of ammonia in 30 cm’ of
methanol are introduced into an autoclave cocled by a
bath of acetone and dry ice. The closed autoclave is
shaken and heated to a temperature in the region cof
60°C for 24 hours. After cooling to a temperature in
the region of 20°C, the ammonia is allowed to evaporate
in the air, at a tempeature in the region of 20°C, and
then the remaining solution is concentrated to dryness
under reduced pressure. A gum is thus obtained which is
triturated with ethyl ether, at a temperature in the
region of 20°C for about 16 hours. The inscluble matter
obtained is filtered and dried in a desiccator for
3 hours. 830 mg of (RS)-2-{l~[bis(4-chlorophenyl)-
methyllazetidin-3-yl}-2-(3,5-difluorophenyl)ethylamine
are thus obtained in the form of a whitish solid.
(RS)-2-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-2-(3,5-difluorophenyl)methanesulfonic
acid ethyl ester may be prepared by carrying out the

procedure in the following manner: 0,34 cm® of

the

S



10 dryness under reduced pressure. 80 ng of a pale yellow solid are thus
obt ai ned, which solid is dissolved in 5 cnB of tetrahydrofuran, and to
which 80 ng of scavenger resin are added. After stirring for about 18
hours at a tenperature in the region of 20C, the 15 reaction mxture is
filtered and then concentrated to drynegs under reduced pressure. 36 ng of
a pasty solid are thus obtained, which solid is purified by
chromat ogr aphy under pressure on a silica cartridge, eluting with a

m xture of cydhexane sswl, etdwloacet ate 24dHW S by, Mol wwe)o £ Fractions 16

to 20 are conbined and concentrated to dryness under reduced pressure. 6
ng of (RS)-1-[2-d lof bim{¥-Thi o ophemH Jiet hydHazet ik tr3- yd detidin-
2-(3,5-difluorophenyl)ethyl]-3-propylurea are obtained in the formof an
oi | [1H NMR spect rtin (30D dMEl u@REL8n 25 écliangpnyn TN 88 (tef J = 7.5 Hz
3H); from1.35to 1.60 (nt : 2H); from2.25 to 2.55 and from2.65 to 3.05
(2 series ofdiglslor@petihpnot a9 ; ast@npqrrﬁturezmn heoxrqaon dH);: 3.38 (nt
; 1H) 4 07 (I, gz fron14 10 to 248 4.20 (nt : 1H); 4.17 (s : 1H); 6.62
ward 2. BHHERT a99Ling gof (e rAgtiqn gMILE P B 45 (m 8H] .
(RS) 2 {1 [Bi,s(4-chloro henyl met hy
azetidin-3-yl8 (mzpe(%’a%“l f%rhot?%%h%% %et%g/l]a%“n'e Qm%ﬁﬁ%”p?&pared by carrying

out the procedure .in the fol ner : .
(RS) - 2-{ 1- [bﬁ%(fac (ﬁ%}L%nv%)né$%§]] er stlrrﬁkg the solution for

azetidin-3-yl3y 3;{3, o-4i T4 uorpphenyl )drethanesuldonic o 20°c, 100 em?®

of water are added dropwise followed by 150 cm® of

10 dichloromethane. The organic phase separated after
settling out is washed with twice 50 cm’® of water,
50 cm® of a saturated aquecus sodium chloride solution,
50 cm® of water, and then dried over magnesium sulfate,
filtered and evaporated to dryness under reduced

15 pressure. The yellow foam thus obtained (2 g) is
purified on a silica column (particle size 0.02C -
0.045 mm), at a pressure of (.4 bar, eluting with a
mixture of cyclohexane and ethyl acetate (80/20 by
volume). Fractions 49 to 111 are combined and

20 concentrated to dryness under reduced pressure. 1.2 g
of (RS)-2-{1-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-
2-(3,5-difluorophenyl)methanesulfonic acid ethyl ester
are obtained in the form of a white foam.
Example 87

25 (RS)-N-[2-{1-[Bis{4-chlorophenyl)methyl]-
azetidin-3-yl}-2~(3,5-difluorophenyl)ethyl]cyclo-
propanecarboxamide may be prepared by carrying out the

procedure in the following manner: 0.018 cm® of



acid ethyl ester in solution in 10 cnB of methanol and 10 then a sol ution
of 30 cnB of ammonia in 30 cnB o nethanol are introduced into an autocl ave
cooled by a bath of acetone and dry ice. The closed autoclave is shake
and heated to a tenperature in the region of 60C for 24 hours. After
cooling to a tenperature in 15 the regigonyof 20C, the anmonia is allowed to

evaporate in the air, at a tenpeature in the region of

20C, and then t

remai ning solution is concentrated to dryness under reduced pressure. A
gumis thus elt:aidpbpiiicdrdci iintiddyr ateedhgMdsh ethyl ether, at a

tenperature in the 20 region of 20C for about 16 hours.

The i nsol ubl e

matter obt aigjed dps dddrieersatb@and idr ied d,n 186 desicrcat or for 3 hours. 830

of (RS)-2-{1-[bis(4-chlorophenyl)-

n

he

g

met hyl | azet i diyair3xplder2=qt3; st ifd uordptenydncetdndrart e g arfe t hus obt ai ned
inthe formof a whitish solid. 25 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl]-
azeti di n- 3- ymarphd i HYdRorisshany IDstarend faorsi ¢ddasi d et hyl ester
be prepared by carrying out the _procedure in the follow ng nanner: 0.34
cnB of 249 mMSYERFESH oY ITTH i i &fddd 9 @sdRRi-ar 0 [bigg of

(RS) - 2- { 1- [ bi

s(4-chl or gphenyl t hyl ] azetj.di n-
3-yl}-2-(3, 5-'di19 )é%eggwg]%%?t?&l@rﬁ%'é‘f“‘@i'chl oronet hane, at a
tenmperature in the, .regi f 5 .20C., After caolinng of the reaction m xture
Cure G e B e B et ©

ro a tenperature In

8 riethylamne is

added. After .stirring e 0 Ut on QLAY HOW S Al A LEIPerAtyre in the

regi on of 20C, 100 cnB

20°C. The suspension obtained is stirred at

a

10 temperature in the region of 20°C for 20 hours. The

reaction medium is filtered and concentrated to dryness

under reduced pressure. 80 mg of a pasty product are

thus obtained, which product is purified by

passage

over an SPE cartridge (SCX phase, 1 g of phase). 76 mg

15 of a residue are thus obtained, which residue is

purified by chromatography under pressure on a silica

cartridge, eluting with a mixture of cyclohexane and

ethyl acetate (70/30 by volume). Fractions 9 to 19 are

combined and concentrated to dryness under reduced

20 pressure. 12 mg of (RS)-N-[{2-{1-[bis(4-chlorophenyl)-

methyllazetidin-3-yl}-2-(3,5-diflucrophenyl)ethyl]-

cyclopropanecarboxamide are obtained in the

form of a

colorless oil [1H NMR spectrum (300 MHz, CDCl;, & in

ppm): 0.70 (mt : 1H); from 0.80 to 1.00 (mt

25 1.15 to 1.35 (mt : 1H); from 2.35 to 2.55 and from 2.70

to 3.10 (2 series of mts : 7H in total); 3.26 (mt

1H); 3.47 {(mt : 1H); 4.19 (s : 1H); 5.63 {(mt : 1H);

may



of water are added dropwi se followed by 150 cnB of 10 dichl oronet hane. The
organi ¢ phase separated after settling out is washed with tw ce 50 cn8 of
wat er, 50 cnB of a saturated aqueous sodium chloride solution, 50 cnj of
water, and then dried over magnesium sulfate, filtered and evaporated to
dryness under reduced 15 pressure. The y€{|ow foam thus obtained (2 g) is
purified on a silica colum (particle size 0.02C - 0.045 nmm), at a pressure
of 0.4 bar, eluting with a mxture of cycl ohexane and ethyl acetate (80/20

by vol une). dractitans A% to skl Are wonbingd and120mgoncent)rat@dt o
dryness under reduced pressure. 1.2 g of

(RS) - 2-{1-[ bi’s (24 cid or.cghemd ):netthyl ] azeti di n- 3-yl }-

2-(3,5-di fluorophenyl) net hanesul fonic acid ethyl ester are obtained in the
form of a whiBxanfpdaem88&xanpl e 87 25

(RS)-N-[2-{1-[Bis(4- chIoroph_Dy ) met hyl ]
azetidin-3-yl }-2- (3, 5- diff)udt phé@w)&Hﬂnﬂ1Q§kﬂnﬁpmmppdméﬂénﬁdxanlde may be
prepared by carrying qut the procedure in the follow ng manner: 0.018 cnB

of 250 di i%sopyGyiItdrbodi] nﬁﬁe\ R0 if 0¥ Qﬁﬂﬂqdpﬂépéﬁ@darboxyllc acid, 16
ng of hydro ben otr| zol e hydrate and then a hollne supported
on pol ystyre)r% aﬁd” T &%) \Peﬁ )Prteéjaaresdoii.}i Cc?rF‘é‘f”ég

g P91

30.6 mg of isovaleric acid and then 0.2 g of morpholine
supported on polystyrene are added to a solution of

10 45 mg of (RS)-2-{1l-[bis(4-chlorophenyl)methyllazetidin-
3-yl}-2-(3,5-difluorophenyl)ethylamine in 5 cm’ of
tetrahydrofuran, at a temperature in the region of
20°C. The suspension obtained is stirred at a
temperature in the region of 20°C for 20 hours. The

15 reaction medium is filtered and concentrated to dryness
under reduced pressure. 46 mg of an orange-colored oil
are thus obtained, which o0il is purified by
chromatography under pressure on a cartridge of £ g of
silica, eluting with a mixture of cyclohexane and ethyl

2C acetate (70/30 by volume). The fractions containing
only the desired product are combined and concentrated
to dryness under reduced pressure. 6 mg of (RS})-N-[2-
{i-[bis(4-chlorophenyl)methyllazetidin-3-yl}-2-
(3,5-difluorophenyl)ethyl]-3-methylbutyramide are

25 obtained in the form of a colorless oil [*H NMR spectrum
(400 MHz, CDCls, 8 in ppm): 0.88 (d, J = 6.5 Hz : 3H);
0.91 {(d, J = 6.5 Hz : 3H); from 1.85 to 2.10 (mt : 3H};

from 2.30 to 2.55 and from 2.70 to 3.10 (2 series of




tetrahydrofuran, at a tenperature in the region of 20C The suspension
obtained is stirred at a 10 tenperature in the region of 20C for 20 hours.
The reaction mediumis filtered and concentrated to dryness under reduced
pressure. 80 ng of a pasty product are thus obtained, which product is
purified by passage over an SPE cartriglge (SCX phase, 1 g of phase). 76 ng
15 of a residue are thus obtained, which residue is purified by
chromat ogr aphy under pressure on a silica cartridge, eluting with a

m xture of cyglsohexane mnrdthhyls . acet@ae :( 2¢)30 sy volsune).g ) Fractions 9 to
19 are conbined and concentrated to dryness under reduced 20 pressure. 12
nmg of (RS)-N-(2- {:1-1[Hi;s(A-chl @tgphlenryld and 2.5 Hz : 1H); 6.82 (mt :

met hyl ] azeti di n-3-yl }-2-(3, 5-di fl uorophenyl )ethyl]- cycl opropanecar boxam de
are obt ai ned 2t ;t Hedorim2éX ta cdol4dr | @ss :0i8H)[]LH NMR spectrum (300 MHz,
CDC13r 8 in ppm: 0.70 (nmt : 1H); fromO0.80 to 1.00 (nt : 2H); from 25
1.15 to 1. 35Ee‘mnplem)9 fr0m2 35 to 2.55 and fr0m2 70 to 3.10 (2 series

of nts : 7H in total); L{ : 3.47 (m 4.19 (s : 1H); 5.63
(nt : 1H);? 251 6 62 (tt\RS;P d%d&“z[%wl Chﬂ-ﬁ)ro?@eB‘ﬂ methy2H); from 7.20
to 7.45 (mt

azetidin- 3- yi} f%‘ dlf 88 ( %%%ﬁvﬁ% [§ﬁé§4 Chl roggfgglﬁgstggl]-
e b S . et e e e e o o

procedure in the manner similar to Example 3 above:
starting with 45 mg of (RS)-2-{1-[bis(4-chlorophenyl)-

10 methyllazetidin-3-yl}-2-(3,5-difluorophenyl)ethylamine,
5 cm® of tetrahydrofuran, 114 mg of HATU, 26 mg of
isobutyric acid and 0.2 g of morpholine supported on
polystyrene, 10 mg of (RS)-N-[2-{1-
[bis(4-chlorophenyl)methyl]azetidin-3-yl}-2-

15 (3,5-diflucrophenyl)ethyl]isobutyramide are obtained in
the form of an opaque oil [*'H NMR spectrum (400 MHz,
(CD3) 250 d6, 8 in ppm): 0.87 (d, J = 7 Hz : 3H); 0.93
(d, J = 7 Hz : 3H); from 2.15 to 2.85 (mt : 7H); from
3.00 to 3.25 (mt : 2H); 4.40 (s : 1lH); from 7.00 to

20 7.20 {(mt : 3H); 7.38 (mt : 4H); 7.52 (mt : 4H); 7.77
(mt : 1H)].
Example 90

{l1-[Bis({4-chlorophenyl)methyl]lazetidin-3-y1l}-

(3,4-difluorophenyl)methanone may be prepared by

25 carrying out the procedure in the following manner:

3 cm’

of a 0.5 N solution of 3,4-difluorophenylmagnesium
bromide in tetrahydrofuran are added to a solution of

128 mg of 1-[bis(4-chlorophenyl)methyl]azetidine-



supported on polystyrene are added to a solution of 10 45 ng of
(RS)-2-{1-[bis(4-chl orophenyl ) net hyl ] azeti di n-
3-yl}-2-(3,5-difluorophenyl)ethylamine in 5 cmi of tetrahydrofuran, at a
tenperature in the region of 20C The suspension obtained is stirred at a
tenmperature in the region of 20C for 20,hours. The 15 reaction nmediumis
filtered and concentrated to dryness under reduced pressure. 46 ng of an
orange-col ored oil are thus obtained, which oil is purified by

chromat ogr aphy. cHRESL yREES B ® LR t§ L AR +@f sidiga, jeluting
with a nlxturecof cygléhexaﬁe and ethy%rZC %gg &?é f%bfgb bd% gne) The

fractions comtairahRaro@dhr¥nt hecdesir ed Br oduet oéfr%c%(?;@?]'en %Ba
concentrated to dryness under reduced pressure. 6 ng of N—[2-

{1- [ bi s(4- chliioeoph€nylr) setiftylihgz gbirdi20- Boylrk- 4t a temperature in
(3,5-difluorophenyl)ethyl]-3- nethylbutyranlde are 25 obtained in the form
of a col orl esbeorkgfdH NFROSpectOunm’ (4D0wdMEr £DE13dd8di An@pPAhenO. 88 (d,
J=6.5H : 3H; 0.91(d, J =6.5H : 3H); from1.85 to 2.10 (nt : 3H);
from 2. 305t otRe5Beantibnoneding tie 3ri@re? feri éshofur252 mts . 6H in
total); 3.37 (mt : 2H); 4.19 (s : 1H); 5.45 (m . 1H); 6.65 (tt, J = 9 and
2.5 Hz : 1H) teBP8Pathte 2R) ther ROFOR00E020°45 The ac8Hpls Braspl e 89 5
(RS)-N-[2-{1-[Bi s(4-chl orophenyl) net hy=

azeti di n- 3- yp%pgrégeg BVfﬁ@BFéhﬁ@n&F)éﬁﬁ?PFﬁ?é whhy PAnicaé efiyebley br epar ed

by carrying ou ocedu e in the nner simlar to Exanple 3 above:
y ying e com 1neg orgag?c phases are washednglth

cetgpe
twice 15 cm® of water, dried over magnesium sulfate and

10 concentrated to dryness under reduced pressure. 123 mg
of a residue are thus obtained, which residue is
purified by chromatography under pressure on a
cartridge of 20 g of silica, eluting with
dichloromethane (stabilized on amylene). 47 mg of

15 {l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-
3,4-difluorophenyl)methanone are thus obtained in the
form of a white powder [!'H NMR spectrum (300 MHz, CDCls,
8 in ppm): 3.34 (t, J = 7.5 Hz : 2H); 3.56 (t, J = 8 Hz

2H); 4.05 (mt : 1H); 4.35 (s : 1H); from 7.15 to 7.40

20 (mt : 9H); 7.58 (dmt, J = 9 Hz : 1H); 7.70 (ddd, J =

9/7.5 and 2.5 Hz : 1H].
1-[Bis (4-chlorophenyl)methyl]azetidine-

3-carboxylic acid N-methoxy-N-methylamide may be prepared
by carrying out the procedure in the following manner:

25 2.65 cm® of l-methylpiperidine are added to a suspension
of 2.03 g of N,O-dimethylhydroxylamine hydrochloride in
40 cm® of dichloromethane, cooled to a temperature in the

region of 0°C by an ice cold water bath. The yellow



starting wwth 45 ng of (RS)-2-{1-[bis(4-chlorophenyl)- 10

nmet hyl ] azeti di n-3-yl }-2-(3,5-difluorophenyl)ethylamne, 5 cnB8 of
tetrahydrofuran, 114 ng of HATU, 26 ng of isobutyric acid and 0.2 g of

nor phol i ne supported on polystyrene, 10 ng of (RS)-N[2-{1-

[ bi s(4-chl orophenyl ) met hyl Jazetidin-3-yld,2 15
(3,5-difluorophenyl)ethyl]isobutyram de are obtained in the formof an
opaque oil [1H NWR spectrum (400 MHz, (CD3) 2SO0 d6, 6 in ppm) : 0.87 (d, J

= H : 3 . e : o of .85 (m : 7H); from
500 10 3 %S?%Itggré(ki)gh;’t%.%g(as%:lul %)“ PoRm SppPetsf 8°,8 (nm : 3H): 7.38

(m @ 4H); 7¢bdpeRbturdHin thBt regibhl orEvamml ¢ %8 Zn?7,¢

{1-[Bi s(4-chl orophenyl) net hyl ] azetidin-3-yl}- (3,4-difluorophenyl)nethanone
may be prepatedebiiy2bipatiying autl thenpnoeedwf eck nméhgyfol | owi ng manner: 3
cnB of a 0.5 N solution of 3,4-difluorophenyl magnesi um™ brom de in

t et rahydr of uchhoapéoanded tocaasdkdt sapcebsi¥@8yNMYook suspension of

1- [ bi s(4- chl or ophenyl ) net hyl ] azeti di ne 253 3-carboxylic acid

N- met hoxy>N- ireghpFaii-deisrn43cbiBrophetigl) abytyofazanideaeled in a bath of
acetone and dry ice. After stirring for 20 hours at a tenperature in the
regi on of 0C3-28rkeaBydicwacef anre38fded” anfl dhemlosondharacsandn nmedi umis
stirred for 1 hout at a tenperature in the region of 20C. The aqueous phase

separat ed by?8efT ity Tt e ydee B 30 + Rl edBt@fa etenperature in

the region of -8°C by an ice and isopropanol bath.
After stirring for about 5 minutes at a temperature in
10 the region of -8°C, solution A prepared above is added
dropwise. After stirring for 10 minutes at a
temperature in the region of -8°C, the cooling bath is
removed, and the reaction mixture is stirred at a
temperature in the region of 20°C for about 20 hours,
15 and then washed with 3 times 150 cm’® of water, and
concentrated to dryness under reduced pressure. 8.19 g
of a residue are thus obtained, which residue is
purified under pressure on 500 g of Amicon silica
(diameter of the particles: 20 - 45 ?m), eluting with
20 an ethyl acetate/dichloromethane (8 - 92 by volume)
mixture. 6.6 g of 1-[bis(4-chlorophenyl)methyl]-
azetidine-3-carboxylic acid N-methoxy-N-methylamide are
thus obtained in the form of a pale yellow oil.
1-[Bis(4-chlorophenyl)methyllazetidine-
25 3-carboxylic acid may be prepared in a manner similar
to that described by ANDERSON A.G. and LOK R. J. Org.

Chem., 37, 3953-3955 (1972) from l-benzhydrylazetidin-



acetate. The conbi ned organi c phases are washed with tw ce 15 cnB of

wat er, dried over nmagnesium sul fate and 10 concentrated to dryness under
reduced pressure. 123 ng of a residue are thus obtained, which residue is
purified by chromatography under pressure on a cartridge of 20 g of
silica, eluting with dichloronethane (;tablllzed on anylene). 47 ng of 15
{1 -[bis(4-chlorophenyl)nethyl]azetidin-3-yl}- 3,4-difluorophenyl)methanone
are thus obtained in the form of a mhlte powder [1H NWR spectrun1(300 VHz

CDC13, 6 in p&ﬂ) u§§n§§ rgw m % 4%Fq365? Sthéﬁﬁgh?ngé Cdnt J4;OS

(mt : 1H); 4 35 rmn?

Hz : 1H); 7. ﬂ@tﬁﬁggazétrdlng éland 2 5 Hz
1-[ Bi s(4-chl or ophenyl ) net hyl ] azeti di ne- 3- carboxyllc acid

N- met hoxy- N-Examyle@mdile may be prepared by carrying out the procedure in
the follow ng manner: 25 2.65 cnB of 1-nethyl piperidine are added to a

suspension of 2.03 g of- bBﬁkdﬂHEhhyfbyﬂé@yylﬁ@tﬁ?lh&ﬂé@g@i@igdg} 40 cnB
of dichl oromethane, cooled to a tenperature in th regi on of y an ice
cold wated bé&dh>-dhelyetdphe2pl) Botubnone obsai bedpfephbédopyA) is stored at
a tenperature in the region of 0C. 2.65 cnB of 1-nethyl piperidine and
then 1.6 cngcafrymrdybut chhorpforadtec ane fdded successively to a
suspension of 5 7 g of 1-[bis(4- chIorophenyl)nethyl]azetldlne- 3-carboxylic
acid in 300 ths! Qﬁsﬂ?t%W%@Em@@%%ﬁb aeehy 4D zeBidint étyhhydr of uran, cool ed

to a tenperatur
P }y Etdlfluorophenyl)methanone, starting with 1.1 g of

- [bis(4-chlorophenyl)methyl]azetidine-3-carboxylic
10 acid N-methoxy-N-methylamide, 1.5 cm® of 1l-bromo-
3,5-difluorobenzene, and 316 mg of magnesium turnings.
880 mg of {1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-
(3,5-difluorophenyl)methanone are thus obtained in the
form of a pale yellow viscous oil ['H NMR spectrum
15 (300 MHz, CDCl3, & in ppm): 3.34 (t, J = 7.5 Hz : 2H);
3.55 (t, J =8 Hz : 2H); 4.03 (mt : 1H); 4.44 (s : 1H);
7.01 (tt, J = 9 and 2.5 Hz : 1H); from 7.20 to 7.40 (mt
10H)].
Example 92
20 {1-[Bis(4-chlorophenyl)methyl]azetidin-3-yl}-
cyclohexylmethanone may be prepared by carrying out the
procedure as for {l-[bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-(3,4-difluorophenyl)methanone, starting
with 284 mg of 1-[bis(4-chlorophenyl)methyl]jazetidine~
25 3-carboxylic acid N-methoxy-N-methylamide and 1.68 cm®
of 2 N cyclohexylmagnesium chloride in THF. 116 mg of
{1-[bis(4-chlorophenyl)methyllazetidin-3-yl}-

cyclohexylmethanone are thus obtained in the form of a



the region of -8C by an ice and isopropanol bath. After stirring for about
5 mnutes at a tenperature in 10 the region of -8C, solution A prepared
above is added dropw se. After stirring for 10 mnutes at a tenperature
in the region of -8C, the cooling bath is renoved, and the reaction

m xture is stirred at a tenperature in %%e regi on of 20C for about 20
hours, 15 and then washed with 3 tines cnB of water, and concentrated
to dryness under reduced pressure. 8.19 g of a residue are thus obtai ned,

whi ch resi dugeh§ owPWhis cb%% %qqerlﬁrﬁﬁﬁugﬁeﬁgrﬁgo QOBfMég]CEBC Lliga

(dianeter of "'the particles: 20 - uting wth an e hyl

acet at e/ di chligr ¢ ESE& yhang & 1.92 by \40|3l$ff%)nd @B&Wﬁe 56§, g.%fS (2
1-[ bi s(4-chlorop nyl)nethyl] azet i di ne- 3- carboxylic aci

N- met hoxy- N- getrhylsamirdentar.e 10thus @bi-aiingd 2ot hend or mof, & pal gyel | ow
oi . 1-[Bi s(4-chl orophenyl)nethyl]azetidine- 25 3- carboxylic acid may be
prepared in d maBnérz si@H)ar 3.86¢ t(hat Jdes@r iHzed y)ANBERZONmA. G and LOK R
J. Og. Chem, 37, 3953 3955 (1972) from 1-benzhydryl azetidin 255 3- oI,

usi ng, as or awHimat dr.i3al (sl <[ BHS ( 4£clomoriogifertel Y- 36euhyl]azat ildi n-3-0

Exanple 91 {I-[Bis(4- chIorophenyl)nethyl]azetldln 3-yl}-

(3, 5-di f | uor B¥RERYL) 98t hanone nay be prepared by carrying out t he procedure
as for {1-[bis(4- chIorophenyl)nethyl]azetldln 3-yl}-

(3, 4-di f | uor ophenyl ) netlRari8aé, (4schdorpghinyf ) hethylopzetidin-3-yl}-

phenylmethanone may be prepared by carrying out the
procedure as for {l-[bis(4-chlorophenyl)methyl]-

10 azetidin-3-yl}-(3,4-difluorophenyl)methanone, starting
with 258 mg of 1-[bis(4-chlorophenyl)methyllazetidine-
3-carboxylic N-methoxy-N-methylamide and 1.02 cm® of 3 N
phenylmagnesium bromide in THF. 208 mg of
{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-

15 phenylmethanone are thus obtained in the form of a
yellow viscous oil ['H NMR spectrum (300 MHz, CDCls, 8
in ppm): 3.35 (t, J = 8 Hz : 2H); 3.57 (t, J = 8 Hz
2H); 4.13 (mt : 1H); 4.35 (s : 1H); 7.25 (dmt, J = 8 Hz

4H); 7.34 (dmt, J = 8 Hz : 4H); 7.45 (broad t, J = 8

20 Hz : 2H); 7.56 (tt, J =8 and 1.5 Hz : 1H); 7.84 (dmt,

J =8 Hz : 2H)].
Example 94

(RS)-1-{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-1-(3,5-difluorophenyl)ethanol may be

25 prepared by carrying out the procedure in the following
manner: 0.167 cm® of a 3 N methylmagnesium bromide
solution is added to a solution of 100 mg of

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



1-[ bi s(4-chl orophenyl ) net hyl ] azeti di ne- 3-carboxylic 10 acid

N- met hoxy- N-net hyl am de, 1.5 cnB of 1-brono- 3,5-difluorobenzene, and 316
ng of magnesi um turnings. 880 ny of

{I-[bis(4-chl orophenyl) et hyl]azetidin-3-yl}- (3,5-difluorophenyl)nethanone
are thus obtained in the formof a palf yellow viscous oil [1H NWR
spectrum15 (300 MHz, CDC13, Sin ppm: 3734 (t, J =7.5 H : 2H); 3.55
(tJ 8 Hz : 2H); 403(m:1|—|) 4.44 (s : 1H); 7.01 (tt, J =9 and 2.5

Hz 1H); 20 .t | e 392 .20
{1-[Bis(4- chqglr’é’pr?éri}l%)orotph e("]ylﬁ nl[e%g? r?]o"one I }arzpfgq oRéxyl met hanone may be
?;efgr§?4bghﬁ%%géﬁg%rﬁ$5r%%elf% q%QP%. aa%eﬁgérature of less than

azeti di n- 3-ylLhoe3, 4adifluQn ) n S Lar 4 . of
1- [ bi s( 4- chIo?gp%en§gkné$%§q?g§g¥:5?ﬁiaggqgﬁ%§fb§XflQ%m\@%¥£&¥é i

N- et hoxy- N- rkhyleaiode ognd °t., 68 ¢ad o@fwatb&cxgé03@&&5ﬂ§989§h8H1anor'de
in THF. 116 ng of {1-[bis(4- chl orophenyl ) net hyl Jazeti di n-3-yl }-

cycl ohexylsnetbgrone ahaskthyspabladictiethyi rettha ifer Msofexd r2%8 Sehdi@w Vi scous
oil [1H NWR spectrum (400 MHz, CDC13, 6 in ppn) : from1l.10 to 1.35 and
from 1. 55 t051c88 ¢2 eshylescetam : TROHcombintal drg@n3d0 pRhseslhle 3. 14
(t, J =8Hz: 2H,; 3.36 (t, J = 8Hz:2H);3.56(m51H);4.31(s:
1H); fron17 20ied ?v85% (wignes8H) sulbedsplamddBoncentrated to

{1-[Bi s(4-chl orophenyl ) nmet hyl ] azeti di n-3-yl }- phenyl net hanone may be
prepared by €ayngisggupdert keduced pressure. 91 mg of a residue are

thus obtained, which residue is purified by
10 chromatography under pressure on a cartridge of 10 g of
silica, eluting with an ethyl acetate/cyclohexane (1/9
by volume) mixture. 74 mg of (RS)-1-{1-
[bis (4-chlorophenyl)methyl]azetidin~3-yl}-1-
(3,5-difluocrophenyl)ethanol are thus obtained in the
15 form of a colorless oil ['H NMR spectrum (300 MHz,
CDCl;, & in ppm): 1.46 (s : 3H); 2.71 (mt : 1H); 2.82
(mt : 1H); 2.98 (t, J = 7.5 Hz : 1lH); 3.24 (t, J = 7.5
Hz : 1H); 3.34 (mt : 1H); 4.31 (s : 1H); 4.33 (mf :
1H); 6.67 (tt, J = 9 and 2.5 Hz : 1H); 6.98 (mt : 2H);
20 from 7.25 to 7.35 (mt : 8H)].
Example 95
{1-[Bis(4-chlorophenyl)methyl]lazetidin-3-yl}-
(3,5-difluorophenyl)methanone O-allyloxime may be
prepared by carrying out the procedure in the following
25 manner: a solution of 100 mg of {l1-[bis(4-chloro-
phenyl)methyllazetidin-3-yl}-(3,5-difluorophenyl) -
methanone and 101 mg of O-allylhydroxylamine

hydrochloride in 5 cm® of pyridine is stirred at a



procedure as

azetidin-3-yl}-(3,4-difluorophenyl)net hanone,

for {1-[bis(4-chlorophenyl)nmethyl] 10

1-[ bi s(4-chl orophenyl ) net hyl ] azeti di ne- 3-carboxylic
N- met hoxy- N- net hyl ami de and 1. 02 cnB of 3 N phenyl magnesi um brom de in
THF. 208 ng of {1- [bis(4-ch|orophenyl)%g?thyl] azetidin-3-yl} 15

phenyl met hanone are thus obtained in th

NVR spectrun1(300 MHz, CDC13, 6 in ppn) : 3.35 (t, J 8 Hz : 2H);

(t, J =8 Hz
4H); 7. 34 (dnt

{1-[ bi s(4-chl orophenyl) net hyl

starting wth 258 ng of

ormof a yellom/viscous oil [1H

3 57

pome le bl 3l T rf%w?fiaz(ﬁ Lo RS, B

\(]R;)Sla?g [1B|§’sl(£% ck?l oroglhen;‘/él mre&t fﬁj azetl (ft ?Ogl? ‘%J}Xt@%r@ ° o

5-di f1 uor ophenylnethanql; diRy A& 25 w&pa&e@tﬁylcgeexbea oyhet he procedure
in the following nanner: 0.167 cnB of a N et hyl magnesi um br omi de

solution is %Qﬂ@ﬁn%@.@ﬁ@@ﬁ&kﬂ?&a@%slggénﬁﬂﬂéd over magnesium

etidin-3-yl} 257

(3, 5-di f| vor gphenyle) neichamene dohckrditefd tHetammedofunaty eenled to a
tenperature of less than -40C. After stirring for 20 hours at a
t enper at ur e iprestsherer.edildn mef FCa yedrivwofoiMateate arhmsaddad iavedi,t hen the 5

aqueous phase separated by settling is extracted with 5 cnB of ethyl

acetate. The whdmhi wéd crsgamird fileak déy anher ondrticgr apher umEgne gingmssulef at e and
to dryness under reduced pressure. 91 ng of a residue are

concentrat ed

10

15

20

25

on a cartridge of 20 g of silica (diameter of the
particles from 0.04 to 0.063 mm), eluting with an ethyl
acetate/cyclohexane (2/98 by volume) mixture. 68 mg of
{1-[bis (4-chlorophenyl)methyl]azetidin-3-yl}-
(3,5-difluorophenyl)methanone O-allyloxime are thus
obtained in the form of a colorless viscous oil ['H NMR
spectrum (300 MHz, CDCl;, 8 in ppm). A mixture of the 2
Z and E isomers is observed in the approximate
proportions 65/35 or conversely; 2.84 and 3.11 (2 broad
t, respectively J = 8 Hz and J = 7.5 Hz : 2H in total);
3.44 and 3.66 (2 broad t, respectively J = 7.5 Hz and J
= 8 Hz : 2H in total); 3.58 and 3.81 (2 mts : 1H
total); 4.16 and 4.30 (2 s : 1H in total); 4.59 (mt
2H); 5.22 (dmt, J = 11 Hz : 1H); 5.27 (dmt, J = 18 Hz
1H); 5.96 (mt : 1H); ©6.80 (tt, J = 9 and 2.5 Hz : 1H);
6.91 (mt : 2H); from 7.20 to 7.35 (mt : 8H].
Example 96
{1-{Bis(4-chlorophenyl)methyl]azetidin-3-yl}-
(3,5-difluorophenyl)methanone O-ethyloxime may be
prepared by carrying out the procedure as described for

the preparation of {l-[bis(4-chlorophenyl)methyl]-



t hus obtai ned, which residue is purified by 10 chromat ography under
pressure on a cartridge of 10 g of silica, eluting with an et hyl

acet at e/ cycl ohexane (1/9 by volunme) mxture. 74 ng of (RS)-1-{1-

[ bi s(4-chl orophenyl ) net hyl Jazetidin-3-yl}-1- (3,5-difluorophenyl)ethanol
are thus obtained in the 15 formof a cekgrless oil [1H NVR spectrum (300
MHz, CDCl1l3, 5inppm : 1.46 (s : 3H ; 2.71 (nmt : 1H ; 2.82 (nt : 1H);
2.98 (t, J =7.5H : 1H); 3.24 (t, J =7.5 Hz : 1H); 3.34 (nm : 1H); 4.31
(s : 1H); 4.33dtfain-AH)1) 6B ELd151vbothand 3w insndH); 6.98 (nt
2H); 20 from?7.25 to 7.35 (nt : 8H]. Exanple 95

{1- [ Bi s(4- chlmraphenyst )neet had 4 szedd dineB-y G -md 3 5- di f {dior opheanyd )set hanone
O-allyloxime may be prepared by carrying out the procedure in the

fol | owi ng 25 prenmelr ):mest sl e 4 eoni aaif n 400y Img- of , a4 1l \s{ e rethd roy 10--

phenyl ) net hyl ] azeti di n-3-yl }-(3, 5-di fl uorophenyl )- net hanone and 101 ngy of
0- al | yl hydr oxyd tdrdrene byt ochinoy i de GreBrichydfosyldndine is stirred at a
258 tenperature in the region of 20C for 20 hours. 5 cnB of water are then
added and % hé*¥ERINM AT A%t Ure 7% Cfxtyadied! 4uth tugrie s s By et hyl

acetate. The conb(%,ne a_nL% Egh ses are dried over magnesiumb5 sulfate
S

and then cond&ftrdtey _g;]g}ry 3 ForRfifded ) HEWIE 111 ng of a
yoli ow oLl a1 5115, SPLELESk cHl of BLlp L, AHCALS sy g gret oot iy
colorless viscous oil ['H NMR spectrum (300 MHz, CDCls,
& in ppm). A mixture cof the 2 Z and E isomers is
10 observed in the approximate proportions 65/35 or
conversely; 1.25 and 1.27 (2 t, J = 7 Hz : 3H in
total); 2.82 and 3.12 (2 broad t, respectively J = 8 Hz
and J = 7.5 Hz : ZH in total); 3.45 and 3.66 (2 broad
t, respectively J = 7.5 Hz and J = 8 Hz : 2H in total);:
15 3.58 and 3.78 (2 mts : 1H total); from 4.05 tc 4.20 (mt
2H); 4.16 and 4.30 (2 s : 1H in total); 6.80 (tt, J =

9 and 2.5 Hz : 1H):; .91 (mt : 2H); from 7.20 to 7.35

(o)

(mt : 8H)].
Example 97

20 (RS)-1-[{1-[Bis{4-chlorophenyl)methyl]-
azetidin-3-yl}-(3,5-difluorophenyl)methyl’!-3-methylurea
may be prepared in the following manner: 0.336 cm® of

triethylamine and 0.384 cm?

of diphenylphosphonoazide
are added successively to a solution of 300 mg of

25 {l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-
(3,5-difluorophenyl)acetic acid hydrochloride in 15 cm?

anhydrous toluene, under an inert nitrogen atmosphere,

at a temperature in the region of 20°C. The solution



particles fromO0.04 to 0.063 mm), eluting with an ethyl 10

acet at e/ cycl ohexane (2/98 by volune) m xture. 68 ng of

{1-[bi s(4-chl orophenyl) net hyl ] azeti di n-3-yl}- (3,5-difluorophenyl)nethanone
O-allyloxime are thus obtained in the formof a colorless viscous oil [1H
NMR spectrum (300 MHz, CDC13, 6 in pp a A mxture of the 2 15 Z and E

i soners is observed in the approxinate ebroportlons 65/ 35 or conversely;
2.84 and 3.11 (2 broad t, respectively J 8 Hz and J = 7.5 Hz : 2Hin

LR o RO 20t b SRS 7 T | a%%%efé 1
I 4,959 5532 J 1 1 = 18 Hz
hEDtOEaQ% (n$5:cgg%r gHLUt(?g,m%ngSSanz %-ckp of 526 § %35ﬁ9?£mlﬂe

from7.20 tosd138ibRAt in 8EkrabyarBker36 %§e added the stirring is
{1-[ Bi s(4-chl orophenyl)nmethyl]azetidin-3-yl'}- (3,5-difluoropherdyl) met hanone

0- ethyIOXInEma@Mtb@near@paéedeape@atﬁyengnouhet@@g@b@cgquag as rdescri bed
for the preparatlon of {1-[bis(4-chlorophenyl)nmethyl] 259

azeti di n- 3- yhbeo(18, 52dhbluer ophenykpaet banaaetu@ealikykexicevt ratant ikag Wit h
100 nmg of {1-[bis(4-chloro-
phenyl ) nmet hyBfaressdiind8rykkkd(8¢e8- dirkbaoreptiényl kPanmethanone and 90 ng of
0- et hyl hydroxyl am ne 5 hydrochl oride, 83 ng_of _
{1-[ bi s(4- chF@WEEﬁéﬁyF?néﬂhFhE region of 40°C. The residue is taken
azetidin-3-yl}-(3,5-difluorophenyl)nethanone O ethyloxine are thus
obtained in pﬁelpognp@f @f methanol and then deposited on a BOND-
ELUT SCX VARIAN 5 g cartridge with the reference
10 1225-6027 conditioned with methanol. The cartridge is
washed with methanol and eluted with 2 N ammoniacal
methanol. The ammoniacal fractions are combined and
concentrated to dryness under reduced pressure
(2.7 kPa) at a temperature in the region of 40°C.
15 250 mg of a light oil are thus obtained, which oil is

taken up in 1 cm®

of dichloromethane and then deposited
on a cartridge 16 mn in diameter, filled with 5 g of
silica of particle size 0.015-0.035 mm, conditioned and
eluted with dichloromethane between 0 and 40 cm’ and

20 then eluted with a dichloromethane-ethyl acetate (80-20
by volume) mixture with the aid of a pumping system.
The fractions between 50 and 80 cm’ are combined and
concentrated to dryness under reduced pressure
(2.7 kPa) at 40°C. 140 mg of (RS)-1-[{1-

25 [bis(4-chlorophenyl)methyl]azetidin-3-yl}-
(3,5-difluorophenyl)methyl]-3-methylurea are thus

obtained in the form of a foam ['H NMR spectrum (400

MHz, CDCl;, 86 in ppm): 2.66 (mt : 1H); 2.82 (d, J = 5 Hz



colorless viscous oil [1H NWR spectrum (300 MHz, CDCl;, 8 in ppm. A

m xture of the 2 Z and E isoners is 10 observed in the approxinate
proportions 65/35 or conversely; 1.25 and 1.27 (2t, J =7 Hz : 3Hin
total); 2.82 and 3.12 (2 broad t, respectively J =8 Hz and J = 7.5 Hz :
2H in total); 3.45 and 3.66 (2 broad t, gespectively J =7.5Hz and J = 8
Hz : 2Hin total); 15 3.58 and 3.78 (2 n? : 1Htotal); from4.05 to 4.20
(m : 2H); 4.16 and 4.30 (2 s : 1Hin total); 6.80 (tt, J = 9 and 2.5 Hz

» 1H); 6.91 (ntgyy .2 n 7 t.0 47.,35 nt, H) 1~ |Q 20
(RS)-1-[{1-[ Bi SF4 ?)oropﬁ‘enw %%éth3| ]033 (™ 16 | 3. 154 % ]
azeti di n- 3-ylg} 243, di.f hggr.ophenyl et Ry, L ur \epare in
the foll ow né E(énn@} 1‘}'12 gm%@of )S trlmgt Ayl ag%ng)ﬁan 0. 38 an l%;

di phenyl phosphgrogeidad are jaddedysuccessgi;vel ¥t qra sol utigon of -3@0 ng of
25 {1-[bi s(4-chl orophenyl)nethyl]azetidin-3-yl}- (3, 5- dlfluorophenyl)acetlc
aci d hydrochleri:denin B58©Wﬂmtanh2@DQU$rbﬁ|UGQQ,t@ndQBOaWnanr%Hﬁitrogen

at nosphere, at a tenperature in the region of 20C. The sol ution

obtai ned i5s stirred at Taet prpprattieni bft Ha -regisqa -ehlce0ehker,1about 90
mnutes. 2.6 cnB of a 2 Mnethylam ne solution in tetrahydroguran are
added, the stethydgarstipannBaiyded (8t Sadiiéiperapheeyiln acke icegican of 20C
for 5 about 12 hours, the reaction mxture is concentrated to dryness
under reducehyﬁﬁ@§§épélé2 nagplpeat dgscrébper anutbei patketr égaobkoot 40C,

The residue is taken
containing derivatives”, example 77.

Example 98

10 (RS)-1-[{1-[Bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-(3,5-difluorophenyl)methyl]-
3-isopropylurea may be prepared in the following
manner: 3 cm’, that is 0.1 mM of a freshly prepared
solution of (RS)-1-[bis(4-chlorophenyl)methyl]-3-

15 [(3,5-difluorophenyl)isocyanatomethyl]azetidine are
added to a solution of 17 pl of isopropylamine in 1 cm®
of anhydrous toluene, under an inert nitrogen
atmosphere, at a temperature in the region of 20°C. The
solution obtained is stirred at a temperature in the

20 region of 20°C for about 12 hours. The reaction medium
is concentrated to dryness under reduced pressure
(2.7 kPa) at a temperature in the region of 40°C. The
solid residue is taken up in 1 cm® of methanol and then
deposited on a BOND-ELUT SCX VARIAN 500 mg cartridge

25 with the reference 1210-2040, conditioned with
methanol. The cartridge is washed with methanol and
then eluted with 2 N ammoniacal methanol. The

ammoniacal fractions are combined and concentrated to



up in 1 cnB of methanol and then deposited on a BOND- ELUT SCX VARI AN 5 g
cartridge with the reference 10 1225-6027 conditi oned wth nethanol. The
cartridge is washed with nmethanol and eluted with 2 N anmoni acal

met hanol . The ammoni acal fractions are conbined and concentrated to
dryness under reduced pressure (2.7 kPa).at a tenperature in the region of
40C. 15 250 ng of a light oil are thus obtained, which oil is taken up in
1 cnB of dichloromethane and then deposited on a cartridge 16 M in

di amet er, fih&gﬂeéktﬂn@eg QEdu%bb!%%e%%u&%rtbcbek§b5e @ Q15-0.035 mm
condi ti oned an eluted with dichl oronethane bet ween 8 and 40 cnB and 20

then el uted wehbezaduehl anophargiehhylr acetat @ne8@cdqq By vl wme) m xture
with the aid of a punping system The fractions between 50 and 80 cnB are

conbi ned andthaencentiaked its0 tdkyenesp under crédocedi pressunethand kPa) at
40C. 140 nmg of (RS)-1-[{1- 25 [bis(4-chlorophenyl)nethyl]azetidin-3-yl}-

(3, 5-di fl uor ephenyknneeppklitaddmenhphuiea aneshirask chtrairnede withe form of
a foam [ 1H NWR spectrum (400 WMHz, CDCl3, 6 in ppn) : 2.66 (nt : 1H ; 2.82
(d, J = 55HztRe1r&fer8Hre 3I1950@wt-0021HF113e@3winh 2 gHpf 3il8chnt . 2H);
4.24 (nt : 1H); 4.30 gs  1H); 4.92 (t, J =7 Hz : 1H); 5.36 (broad d, J =
7 Hz : 1H): 60696ptP.030=ma)angonditipned wirh 6i8blempmet2Hne fndm 7.20 to
7.30 (mt : 8H)]. The preparation of {1-[bis(4-chlorophenyl)-

net hyl ] azet i 8i Ht§dyW}tP335ddFPﬂ86P@ﬁ BAVEY&EBYilc agerate (9C-10 by

volume) mixture with the aid of a pumping system. The
fractions between 20 and 38 cm’ are combined and
10 concentrated to dryness under reduced pressure
(2.7 kPa) at 40°C. 14 mg of (RS)-1-[{1-[bis(4-chloro-
phenyl)methyl]azetidin-3-yl}-(3,5-difluorophenyl) -
methyl]-3-isopropylurea are thus obtained in the form
of a white foam ['H NMR spectrum (400 MHz, CDCls;, & in
15 ppm): 1.14 (d, J = 6.5 Hz : 3H); 1.15 (d, J = 6.5 Hz
3H); 2.66 (mt : 1H); 2.92 (broad dd, J = 8 and 5.5 Hz
1H); 3.01 (broad dd, J = 8 and 5.5 Hz : 1H); 3.16 (t, J
=8 Hz : 1H); 3.20 (t, J = 8 Hz : 1H); 3.85 (mt : 1H);
4.06 (d, J = 8 Hz : 1H); 4.29 (s : 1H); 4.91 (t, J =7
20 Hz : 1H); 5.17 (d, J - 6.5 Hz : 1H); 6.66 (tt, J = 9
and 2 Hz : 1H); 6.78 (mt : 2H); from 7.20 to 7.35 (mt
8H)].
(RS)-1-[bis(4-chlorophenyl)methyl]-3-
[ (3,5-difluorophenyl)isocyanatomethyl]azetidine may be
25 prepared in the following manner: 0.126 cm® of
triethylamine and 0.195 cm’ of diphenylphosphonoazide
are added successively to a solution of 150 mg of

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



hydr ochl ori de has been described in the patent "carbon- containing
derivatives", exanple 77. Exanple 98 10

(RS)-1-[{1-[Bi s(4-chl orophenyl)nethyl]-
azetidin-3-yl}-(3,5-difluorophenyl)nethyl]- 3-isopropylurea nay be prepared
inthe following manner: 3 cnB8, that is, 0.1 mMMof a freshly prepared
solution of (RS)-1-[bis(4-chlorophenyl)nethyl]-3 15

[ (3,5-di fl uorophenyl)i socyanat onet hyl ] azetidine are added to a solution of

17 pl of i sopropYlAmING ddhnkrG18 a Rfr ;anhydious, Q) uans,: nder annert
nitrogen atnosphere, at a tenperature in the'region of 20C. The solution

obtained is sff Hhedd@dbouwd LIRRNL, ULRddY Lhe 12Q mediien Rfen20C for about 12
hours. The reaction nedium is concentrated to dryness under reduced

pressure (2. adtklPaphatreg taenpe e ath: rteha nr e@icon cofi 406G The ¢ .salHed
residue is taken up in 1 cnB of nethanol and then deposited on a BOND- ELUT
SCX VARI AN 560 lnty icar tokitdgene2b iwi tdt itrhe o efterce teepE2B03-2@40,r aordi ti oned
with nethanol. The cartridge is washed with nmethanol and then eluted with
2 N amoniSacalegmerharfol5.0 “the o rammsnitadalh durac fihen s iatel reontsi Red cairdl
concentrated to 262 dryness under reduced pressure (2.7 kPa) at a

t enper at ure it 91 &gicon Fof! 40dPIe $HLF pdsingde mefiyd -obt ai ned is taken
up in 1 cnB ;)Bf di_chl or.omet han arld then deposited _aon an | ST Fl ashPack
cartridge w th [5 3 ne FefetdrEer sl ' fe0E2e 1Mt i 52 % 76T Silica
(0.065-0.090 tms, d ocndi tidon_ed wi.t h .di_ chl or.onet hane n@%ill he

alne h” solution 1n tollUene a
subsequently used in this form.
10 Example 99
(RS)-1-[{1l-[Bis(4-chlorophenyl)methyl]~
azetidin-3-yl}-(3,5-difluocrophenyl)methyl]-
3-isobutylurea may be prepared in the following manner:
3 cm®, that is 0.1 mM of a freshly prepared solutior of
15 (RS)-1i-[bis(4-chlorophenyl)methylj-3-[(3,5-difluoro-
phenyl)isocyanatomethyl]azetidine are added to a
solution of 2C ul of isobutylamine in 1 cm’ of arhydrous
toluene, under an inert nitrogen atmosphere, at a
temperature in the region of 20°C. The solution
2C obtained is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is
concentrated tc dryness under reduced pressure
(2.7 kPa) at a temperature in the region cf 40°C. The
solid residue is taken up in 1 cm® of methanol and then
25 deposited on a BOND-ELUT SCX VARIAN 500 mg cartridge
with the reference 1210-2040 conditioned with methanol.
The cartridge is washed with methanol and then eluted

with 2 N ammoniacal methanol. The ammoniacal fractions



eluted with a dichl oronmet hane-ethyl acetate (90-10 by volune) mxture with
the aid of a punping system The fractions between 20 and 38 cnB are

conbi ned and 10 concentrated to dryness under reduced pressure (2.7 kPa) at
40C. 14 ng of (RS)-1-[{1-[bis(4-chloro-

phenyl) net hyl ] azetidin-3-yl}-(3,5- diflggépphenyl) met hyl ] - 3-i sopropyl urea
are thus obtained in the form of a wh foam [ 1H NMR spectrum (400 MHz,
CDC13r 6 in 15 ppm : 1.14 (d, J = 6.5 Hz : 3H ; 1.15 (d J =6.5 Hz SFD;

2.66 (nt : 15&e Eﬁggég%éo?gddgonéegtg%@@gl DSd?§58% Un§ ég E%%g dd J =

8 and 5 5 Hz 3.85

(dér%§§ﬁge 42 78kb% a%k% %m?%rgﬁursltm gﬁ§9%E%EOE of g ;g ?ﬁt:

: from 7.20°t0 ¥h§5régaduék&hus(8§);ain[eel sc4rahbar ggh%yh) 'EE%B hyf] - 3-

5-di fl uorophenyl )i socyanat onet hyl ]azetldlne may be 25 prepared in the

| owi ng maanenloPohd6hef8 ahd thieat A¥pasinedand Anl98TCcABaghpack
di phenyl phosphonoazi de are added successively to a solution of 150 ng of

{1-[bi s(45chtaropheagyl yirehhyhtazerediencd- gy 268-0825¢difilkuowephenyl ) acetic
acid hydrochloride in 9 cmi of anhydrous toluene, under an inert nitrogen
at nosphere, atgaofempératuné.DAStheOP8gman, ofoRBCtidhed sakhuti on obt ai ned
is stirred at a tenperature in the 5 region of 50C for about 1 hour. The
mxture is afiiehddronethank and eRsfed- pbhib(4- dhFblopheaghpmethyhyl

acetate (90-10 by volume) mixture with the aid of a
pumping system. The fractions between 0 and 15 cm® are
10 combined and concentrated to dryness under reduced
pressure (2.7 kPa) at 40°C. 14 mg of (RS)-1-[{1-
[bis (4-chlorophenyl)methyl]lazetidin-3-yl}-
(3,5-difluorophenyl)methyl]~3-isobutylurea are thus
obtained in the form of a white foam [1H NMR spectrum
15 (400 MHz, CDCls, 8 in ppm): 0.89 (d, J = 6.5 Hz : 3H);
0.90 (d, J = 6.5 Hz : 3H); 1.74 (mt : 1H); 2.66 (mt
1H); from 2.90 to 3.25 (mt : 6H); 4.29 (s and mt : 2H
in total); 4.90 (t, J =7 Hz : 1H); 5.34 (brocad d, J =
6.5 Hz : 1H);, 6.66 (tt, J = 9 and 2 Hz : 1H); 6.80 (mt
20 : 2H); from 7.20 to 7.35 (mt : 8H)].
Example 100
N-Methyl-N-phenyl-1-[bis(4-chlorophenyl) -
methyl]azetidine-3-carboxamide may be prepared in the
following manner: 0.039 cm® of N-methylaniline, 87 mg of
25 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 0.063 cm® of triethylamine and then 4 mg
of hydroxybenzotriazol hydrate are added successively

to a solution of 100 mg of 1-[bis(4-chlorophenyl)~



3-[(3,5-difluorophenyl )i socyanat onet hyl ] azetidine is thus obtained-'n
solution in toluene and will be subsequently used in this form 10 Exanple
99 (RS)-1-[{l-[Bis(4-chlorophenyl)nethyl]-
azetidin-3-yl}-(3,5-difluorophenyl)nethyl]- 3-isobutylurea may be prepared
in the follow ng manner: 3 cnf, thatijﬁ§LJ_ronf a freshly prepared
solution of 15 (RS)-1-[bis(4-chlorophenyl’)nethyl]-3-[(3,5-difluoro-

phenyl )i socyanat onet hyl ] azeti dine are added to a solution of 20 ul of

i soburyl am ng | -anhyd l.uene, ;under 3l per i LI n

at nosphere, §$£§y}€§%§5?§%§§e¥i%Qgﬁgx&gégoﬁﬁgg égC? %ﬁe ggl%??%%rggg

obtained is §§Eﬁiggoﬁgtﬁahgvp3535uE%m%@r%@%r%egboﬁh@freaqgnng about 12
hours. The reaction nediumis concentrated to dryness udnder reduced

pressure (2. Z0RPa) Tak 8oleRRenabyEgihBdt he &edireRdoht4QCtfperaslkd
residue is taken up in 1 cnB8 of nethanol and then 25 deposited on a

BOND- ELUT SCXnVAREANeG@Onnmgfcaotci dge wobhtt he nehesencaelzi@cr204Q
conditioned with nmethanol. The cartridge is washed with nmethanol and then
el uted wbt hmgdhMummiendapakimetihanokn THE aiwehbacal chraetdopsw2téd are
conbi ned and concentrated to dryness under reduced pressure (2.7 kPa) at a
t enperat ure thet hefeeghoa 6fL 240€-0Thefrésdeduwithu$ gbtdi sedics taken up in
1 cnB of dichloronethane and then deposited on an | ST FlashPack 5
cartridge witA-Phe-PeP@Pente, SFpndisiooedf Wikbddwchhorgmgtbhngi kinda
(0.065-0.090 nnl, conditioned wth .

eluted with a gradient of dichloromethane-ethyl acetate

mixture (the percentage of ethyl acetate varying from 0

10 to 5 by volume) with the aid of a pumping system,

3 fractions. Fractions 3 to 15 are

collecting 1.5 cm
combined and concentrated to dryness under reduced
pressure (2.7 kPa) at 50°C. 95 mg of 1-[bis(4-chloro-
phenyl)methyl]azetidine-N-methyl-N-phenyl-3-carboxamide

15 are thus obtained in the form of a cream-colored foam
['H NMR spectrum (400 MHz, CDCls, & in ppm): 3.08 (mt
2H); 3.21 (mt : 3H); 3.27 (s : 3H); 4.35 (s : 1H); 7.06
(d, J = 7.5 Hz : 2H); from 7.15 to 7.45 (mt : 11H)].
Example 101

20 1-[Bis (4-chlorophenyl)methyllazetidine-
N-benzyl~N-methyl-3-carboxamide may be prepared in the
following manner: 0.0213 cm® of N-benzylmethylamine is
added to a suspension of 150 mg of 1-([bis(4-chloro-
phenyl)methyl]azetidine-3-carboxylic acid activated on

25 TFP resin (165 uM) in 2 cm® of dichloromethane. The
suspension is stirred at a temperature in the region of
20°C for 22 hours and then filtered on sintered glass.

The solid residue is washed again with twice 1 cm® of



_ dichloromet hane and eluted with a dichl oronet hane-ethyl acetate (90-10 by
volunme) mxture with the aid of a punping system The fractions between O
and 15 cnB are 10 conbi ned and concentrated to dryness under reduced
pressure (2.7 kPa) at 40C. 14 ng of (RS)-1-[{1-
[bis(4-ch|orophenyl)nethyl]azetidin-3-x§ ¢
(3,5-difluorophenyl)nethyl]-3-isobutylurea are thus obtained in the form
of a white foam|[1H NWR spectrum 15 (400 MHz, CDCl13, 6 in ppm) : 0.89 (d, J

rom 2 90 to A B LRICC AT 2750 I aRE T Pr RO ER AN 40 (1) 9 =

from2.90 to 4.90 (t, J =7

Hz : 1H); 5. = ; : , = 9 d2H : 1
6. 80 (FQ 20 §6§ﬁ$?9?§5%97%§odfgn%?§§u?ﬁ%@?r§ﬁf?§d(E§§ﬁ%P§elogn k

N-Met hyl - N- phenyl xba) bag( 4- ebhpeepheny! kn rekhylbazet iid ne=3- cagbgxan de
may be prepared in the follow ng manner: 0.039 ¢nB of N nethylaniline, 87

ng of 25 1-(3fdirgbhgl@rchopropyichy3yekhnlcanbediidrinden-Rrdr9ahl ori de,
0.063 cnB of triethylam ne and then 4 ng of hydroxybenzotriazol hydrate
are added5sutemeshyélp-chabaxsolidei ameot hh80 ok adhel- [ibi 04- chlrar eghenyl )
265 nethyl]azetidine-3-carbox¥lic acid in 2 cnB of anhydrous
di chl or onet haneolatrlastenpar dtlirBMR nspéet reyi 6800f MH20C DThe soliut i on
obtained is stirred at a tenperature in the region of 20C for about 12
hours. The rEREYi:0R-38nddi umHs / dépeni BedSohcan - BST (RtashBéek daBBri dge
with the reference SIL 016-005 filled wwth 5 g of silica
(mt : 2H); 4.57 (s : 1lH); from 7.1 to 7.40 (mt : 13H].
1-[Bis (4-chlorophenyl)methyl]azetidine-
10 3-carboxylic acid activated on TFP resin may be
prepared in the following manner: 2 g of
1-[bis (4-chlorophenyl)methyl]azetidine-3-carboxylic
acid, 73 mg of 4-dimethylaminopyridine, 0.927 cm® of
1,3-diisopropylcarbodiimide are added to a suspension
15 of 2.7 g of TFP resin (free phenol functional group,
1.1 mmol/g, that is 2.975 mM) in 40 cm® of anhydrous
dimethylformamide. After stirring for 19 hours at a
temperature in the region of 20°C, the suspension is
filtered, the resin is washed with 40 cm® of
20 dimethylformamide, 40 cm® of tetrahydrofuran, 40 cm® of
dichloromethane and then dried under vacuum to a
constant weight. 3.6 g of 1-[bis(4-chlorophenyl)-
methyl]azetidine-3-carboxylic acid activated on TFP
resin are thus obtained.
25 1-[Bis(4-chlorophenyl)methyl]lazetidine-
3-carboxylic acid may be prepared in a manner similar

to that described by ANDERSON A.G. and LOK R., J. Org.

Chem., 37, 3953-3955 (1972) from l-benzhydrylazetidin-



(0.065-0.090 MM, conditioned with dichloronethane and eluted with a

gradi ent of dichloronethane-ethyl acetate m xture (the percentage of ethyl
acetate varying from0O 10 to 5 by volune) with the aid of a punping system
collecting 1.5 cnB fractions. Fractions 3 to 15 are conbined and
concentrated to dryness under reduced ,pressure (2.7 kPa) at 50C. 95 ng of
1-[ bi s(4-chl oro- phenyl)nethyl] azetidine-N nethyl-N phenyl-3-carboxam de
15 are thus obtained in the formof a creamcolored foam [1H NVMR spectrum

(400 MHz, §E$;§%’O éDn%P”ls r§w0§a£§}1a2F01 ?bgé n&hlo§§%ﬂ%§¥ni (s : 3H);

4.35 (s : from 11H)].

Exampl e 101 2O i iﬁg§églgbﬁogo@henyl)nethyl]azetld|ne-
N- benzyl - N—nethy? 3-carboxam de nay be prepared in the follow ng manner:

0.0213 cnB of N-benzylmeéhyFaniaeihs (faddeghéfod suspenshan §fodpp ng of
1-[ bi s(4-chloro- phenyl) nethyl] azetidine-3-carboxy|ic acid activated on
25 TFP resi 465 upfepardd caBcofdthght or ohet paseedidhe dsuyspepsHonni S
stirred at a tenperature in the region of 20C for 22 hours and then
filtered bn maeet ed09Pa3228. The solid residue is washed again with twice 1
cnB of 266 dichloronethane. The filtrates are conbined and concentrated to
dryness undeBxamplectOdressure (2.7 kPa) at a tenperature in the region of
40C. 38 ng of 1-[bis(4- chIorophenyl)nethyl]azetldlne N- benzyl 5

N- net hyl - 3- car boxamni de (B$ e~ hlis[Bbt & nell prROPReny b e bRyl hagot bdiess gum

[ 1H NWMR spectrun1(300 Mz, CDCl3, 5 in
3-yl1}-=(3,5- dlfluorophenyl)methyl]methylamlne may be

prepared in the following manner: 0.099 cm® of

10 methylamine is added to a solution of 108 mg of
{1-[bis(4-chlorophenyl)methyllazetidin-3-yl}-
(3,5-difluorophenyl)methanone in 2 cm® of anhydrous
1,2-dichloroethane, followed successively by 84 mg of
sodium triacetoxyborohydride and 0.014 cm® of acetic

15 acid. After stirring for 12 hours at a temperature in
the region of 20°C, 0.992 cm® of methylamine, 85 mg of
sodium triacetoxyborohydride and then 0.143 cm’® of
acetic acid are again added successively. The solution
obtained is stirred at a temperature in the region of

20 20°C for about 24 hours and then washed with 4 cm® of a
saturated sodium bicarbonate solution. The organic
phase is separated by settling and then dried over
magnesium sulfate, filtered and then concentrated under
reduced pressure (2.7 kPa). The residue thus obtained

25 1is purified on an IST FlashPack cartridge with the
reference SIL 016-002 filled with 2 g of silica
(0.065-0.090 mm) conditioned with dichloromethane and

eluted with a gradient of dichloromethane-methanol



ppm: 2.78 (s : 3H); from3.25 to 3.55 (nmt : 5H); 4.38 (m : 2H); 4.57 (s
: 1H); from7.15to 7.40 (nt : 13H].

1-[ Bi s(4-chl orophenyl ) net hyl ] azeti di ne- 10 3-carboxylic acid activated on
TFP resin nmay be prepared in the follow ng manner: 2 g of
1-[bis(4-ch|orophenyl)nethyl]azetidinejgﬁgarboxylic acid, 73 ng of

4-di met hyl am nopyri di ne, 0.927 cnB of 1,3-diisopropylcarbodiimde are
added to a suspension 15 of 2.7 g of TFP resin (free phenol functional

group, 1.1 pmRkige YRBE bereeRlAgEMLf Hed® 68 @%r@q T 0 ¢

. : . 6
di et hyl formam de. After stirring for 19 hours at a” t nperatureq n the

regi on of 206y tBeusdIPRASHORNES aiti birekedumphe g 8sish oS WR3hed Wirth 40 cnB
of 20 dinethylformam de, 40 cnB of tetrahydrofuran, 40 cnB of

di chl or onet hanemangradrenods | edrasdesnyagus 18 areCeBRbanbawghght. 3.6 g of
1-[ bi s(4-chl orophenyl )- nethyl]azetidine-3-carboxylic acid activated on TFP
resin are thuosnobharaedd 26 HrfyBesc4ueblkar ephenyld) peilyhlrazet i di ne-
3-carboxylic acid may be prepared in a manner simlar to that described by
ANDERSON A. G(2aiidkE@K Rt, 59°CQr §6 mGhem ,[ {37,[b3833-3835rpp8&2), 1 Fom

1- benzhydryl azetidin 267 3-ol, using, as raw materi al,
1-[bis(4-ch|@?ébﬁéh???tiﬁéDheréieﬂ%dﬁndgféuprmnéeﬁﬁﬁ)megthGFree phenol
functional group) . may be prepared according to the procedure described in
5 patent VW9§87gZé?mE£§nﬁF§ IEES obtained in the form of a

colorless honey [lH NMR spectrum (300 MHz, CDCl;, & in
ppm): 2.25 (s : 3H); 2.60 (mt : 1H); 2.68 (t, J = 7 Hz

10 : 1H); 2.94 (t, J = 7 Hz : 1H); 3.02 (broad t, J = 7 Hz

1H); 3.34 (broad t, J = 7 Hz : 1H); 3.58 (d, J = 9 Hz
1H); 4.25 (s : 1H); 6.67 (tt, J = 9 and 2.5 Hz : 1H);
6.80 (mt : 2H); from 7.20 to 7.35 (mt : 8H)].
Example 103

15 (RS)-[{1-[Bis(4-chlorophenyl)methyl]azetidin-
3-yl}-(3,5-difluorophenyl)methyl]isobutylamine may be
prepared in the following manner: 0.028 cm® of
isobuthylamine is added to a solution of 109 mg of
{l1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-

20 (3,5-difluorophenyl)methanone in 2 cm® of anhydrous
1,2-dichloroethane, followed successively by 85 mg of
sodium triacetoxyborohydride and 0.015 cm® of acetic
acid. The solution obtained is stirred at a temperature
in the region of 20°C for about 12 hours. The reaction

25 medium is deposited on a cartridge filled with 5 g of
silica, conditioned with dichloromethane and eluted
with a gradient of dichloromethane-ethyl acetate

mixture (the percentage of ethyl acetate varying from 0



(RS)-[{I-[Bis(4-chlorophenyl)nethyl]azetidin- 3-yl}-(3,

5-di fl uor ophenyl ) net hyl ] net hyl am ne may be prepared in the follow ng
manner: 0.099 cnB of 10 nethylam ne is added to a solution of 108 ny of
{I-[bis(4-chl orophenyl) et hyl]azetidin-3-yl}- (3,5-difluorophenyl)nethanone
in 2 cnB of anhydrous 1, 2-dichloroethane, followed successively by 84 ng
of sodiumtriacetoxyborohydride and 0.0I4 cnB of acetic 15 acid. After
stirring for 12 hours at a tenperature in the region of 20C, 0.992 cnB of

t hyl am ne, + 85 fy i E hydg.i -and 0. nB8 of
met hyl am ne,  §5; §U,9 o§gﬁlé$’%££ha‘€ﬁé0§¥€069 % g}}ﬁ?ﬁgg sgg%em. éﬁ% cng o

acetic acid are again added successively. The s tained 1's stirred

at a tenperatysetibnthechedianngf t20 48Siten phedtic24aheursmandetihen washed
with 4 cnB of a saturated sodi um bi carbonate solution. The organic phase

is separatedahy sehtbhbgatsd tbeargneed avaer magoeshuprsdkliate, filtered
and then concentrated under reduced pressure (2.7 kPa). The residue thus

obtai ned 25(2s7pkpafied o0°an BShgFbashRack [¢aribidge-vhibrbhe reference
SIL 016-002 filled with 2 g of silica (0.065-0.090 mm conditioned with
di chl or onét hahenghiimetehyl ¢dzectidia-gradient, 6Fddfchborphenkhane- net hanol 268
m xture (the percentage of nethanol varying fromO to 6 by volune) with
the aid of ampuhplhysehutvhpmine| acei hjuslobh8ihedct iHM¥YR FFpetioms 8 to 18
are conbi ned and concentrated to dryness under reduced pressure 5 (2.7 kPa)
at 50C. 66 mj30f Yi1.[BPSta- chiisr HpFeryl0)-85 (d, J = 7 Hz : 3H);
methyl Jazeti gips 3.yl 3 5(3 3-gLriugropheny by methyll oy 5 15 (aa, 5 -
11 and 7.5 Hz : 1H); 2.25 (dd, J = 11 and 7 Hz : 1H);
10 2.57 (mt : 1H); 2.70 (t, J =7 Hz : 1H); 2.92 (t, J =
7 Hz : 1H); 3.01 (broad t, J = 7.5 Hz : 1H); 3.33
(broad t, J = 7.5 Hz : 1H); 3.66 (d, J = 9 Hz : 1H);
4.25 (s : 1H); 6.66 (tt, J = 9 and 2.5 Hz : 1lH); 6.81
(mt : 2H); from 7.20 to 7.35 (mt : 8H)].
15 Example 104
(RS)-[{1-[Bis(4-chlorophenyl)methyl]lazetidin-
3-yl}-(3,5-difluorophenyl)methyl]butylamine may be
prepared in the following manner: 0.0265 cm® of
n-butylamine is added to a solution of 108 mg of
20 {l-[bis(4-chlorophenyl)methyl]azetidin~3-yl}-
(3,5-difluorophenyl)methanone in 2 cm® of anhydrous
1,2-dichloroethane, followed successively by 95 mg of
sodium triacetoxyborohydride and 0.0143 cm® of acetic
acid. After stirring for about 16 hours at a
25 temperature in the region of 20°C, 0.0265 cm® of
n-butylamine, 85 mg of sodium triacetoxyborohydride and

then 0.143 cm® of acetic acid are again successively

added. The solution obtained is stirred at a



met hyl am ne are thus obtained in the formof a colorless honey [ 1H NWR
spectrum (300 VHz, CDC1l3r 6 in ppm: 2.25 (s : 3H); 2.60 (nt : 1H); 2.68
(t, 3 =7 H 10 : 1H); 2.94 (t, J =7 Hz : 1H); 3.02 (broad t, J =7 Hz :
1H); 3.34 (broad t, J =7 H : 1H); 3.58 (d, J =9 Hz : 1H); 4.25 (s :
1H); 6.67 (tt, J =9 and 2.5 Hz : 1H); Z;bEK)(rn : 2H); from7.20 to 7.35
(nt : 8H)]. Exanple 103 15 (RS)-[{1-[Bi's(4-chl orophenyl) net hyl]azeti di n-
3-yl}-(3, 5-difluorophenyl)nethyl]isobutylam ne may be prepared in the

109 my of (1oTBE(4 2h orophensryae nyT) acert APh- Ay g9 aotgation o

109 nmg of { enyl yYnmet hyl'] azet'i

(3,5-di fluorgphepybhmphbaRangikn 4 cpB of gngy%Pyéedlszﬁghﬁh' or oet hane,
fol |l owed successively by 85 ng of sodiumtriacetoxyborohydride and 0.015

cnB of acetipicaeb@natBessolitiban chtabrednis phikkeedsakepat-@Rer ature in
the region of 20C for about 12 hours. The reaction 25 nmediumis deposited
on a cartridgettilhgdawdt Bhengdefiedsbkeeamagaeditimored fwitkh di chl or onet hane
and eluted wth a gradient of dichloronmethane-ethyl acetate m xture (the
percent agé ofiéthykdaertiatkbevarpnngntrame@ 268etortdubydvelrealirei th the
aid of a punping system The fractions containing the desired product are
conbi ned and2cdnkéntrafbd resddymesbuandbtaieddced puessurd 2. ankPa) at
40C. 8 ng of (RS)-[{l-[bis(4-chloro- 5

phenyl)nethyﬁ%@z tpraPRagkyFprgidodi viitibr SpRengprepsenylLi §obubfPRani ne are

t hus obtained,ElH NVR spectrum o
fill 2 g of silica (0.065-0.090 mm), conditioned

ed with

with dichloromethane and eluted with a gradient of

10 dichloromethane-methanol mixture (the percentage of
methanol varying from 0 to 6 by volume) with the aid of
a pumping system, collecting 1 cm® fractions. Fractions
25 to 30 are combined and concentrated to dryness under
reduced pressure (2.7 kPa) at 50°C. 37 mg of

15 RS)-[{l-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-
(3,5-difluorophenyl)methyl]butylamine are thus obtained
in the form of a colorless honey ['H NMR spectrum
(300 MHz, CDCli, 6 in ppm): 0.85 (t, J = 7.5 Hz : 3H);
from 1.20 to 1.50 (mt : 4H); 2.37 (broad t, J = 7 Hz

20 2H); 2.56 (mt : 1H); 2.67 (t, J =7 Hz : 1H):; 2.89 (t,
J =7 Hz : 1H); 2.99 (broad t, J = 7 Hz : 1H); 3.32
(broad t, J = 7 Hz : 1lH); 3.67 (d, J = 9 Hz : 1H); 4.24
(s : 1H); 6.65 (tt, J = 9 and 2.5 Hz : 1H); 6.80 (mt
2H); from 7.20 to 7.35 (mt : 8H].

25 Example 105

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

azetidin-3-yl}-(3,5-difluorophenyl)methyl] -

3-methylbutyramide may be prepared in the following



(300 MHz, CDC13, 6 in ppm): 0.85 (d, J =7 H : 3H); 0.87 (d, J =

3H); 1.63 (
and 7 Hz :

Hz : 1H); 3.

1H); 3.66 (
1H); 6.81

(RS)-[{1- [Bis(4 chIorophenyl)nethyl]azetld|nl

3-yl}-(3,5

fol | owi ng manner

mg of 20 {1-
(3,5-difluo

cnB of acet
in the regi
triacetoxyb

successi vél ysuaddedivéhg sol at isoduthbai oe&d 0i.915t icrf edf ai sava¥8ri enper at ur e

in the regi

settling an

n : 1H); 2.15 (dd, J = 11 and 7.5 Hz : 1H); 2.25 (dd,
1H); 10 2.57 (nt : 1H); 2.70 (t, J =7 Hz : 1H); 2.92 (t,
01 (broad t, J =7.5 H : 1H); 3.33 (broad t, J =7.5

(nt : 2H); from7.20 to 7.3 8H)]. 15 Exanple 104

dh&hueropgzg&'s) g@bhgklﬂ@ulgy'a ﬁ%?@ aaggsg%?g | ny
bhi ﬁ%r%ﬁ%%%@%%’ﬂ(la)z@%hﬁlgh%%@ disn- 3y lole

rophenyl ) nét hanone in

on-af3, 36Qi FQue26phen L0he thyhuinihamane, adlieay of sodi um
orohydrlde and then 0.143 cnB of acetic acid are again

7 Hz :
J =
J

Hz :
d J =9 H : 1H); 4.25 (5527EFD 6.66 (tt, J =9 and 2.5

11

anhydrous 1, 2-di chl or oet hane,

fol | oned sucgessi-zel(y-hyi834Fehab ropBEnYM) eitdgal @xhaahydridg -and 0. 0143
ic acid. After stirring for about 16 hours at a 25 tenperature

on of 20C for about 24 hours and then washed with 4 cnB of a
saturat ed sodcam ibi achonaf easbydtden. dTbklorgaattaphasatis separated by

d then dried over magnesiumsulfate, 5 filtered and then

concent r at edteRBEratBdgcéd HResseoaon( 217 2KPE).. Tike spdsitdes t hus obt ai ned

is purified

10

15

20

25

on an
obtained is stirred at a temperature in the region of

20°C for about 12 hours. The reaction medium is
deposited on a BOND-ELUT SCX VARIAN 500 mg cartridge
with the reference 1210-2040, conditioned with
methanol. The cartridge is washed with methanol and
then eluted with 2N ammoniacal methanol. The ammoniacal
fractions are combined and concentrated to dryness
under reduced pressure (2.7 kPa) at a temperature in
the region of 40°C. 35 mg of
(RS)-N-[{1-[bis(4-chlorophenyl)methyl]azetidin-3~yl}-
(3,5-difluorophenyl)methyl]-3-methylbutyramide are thus
obtained in the form of a yellow honey ('H NMR spectrum
(300 MHz, CDCl3, & in ppm): 0.98 (d, J = 5 Hz : 6H);
from 2.05 to 2.25 (mt : 3H); 2.71 (mt : 1H); 2.90 (mt
1H); 3.00 (mt : 1H); 3.20 (mt : 2H); 4.30 (s : 1H);
5.14 (t, J = 7.5 Hz : 1H); 6.48 (broad d, J = 7.5 Hz
1H); 6.67 (tt, J = 9 and 2.5 Hz : 1H); 6.75 (mt : 2H);
from 7.20 to 7.40 (mt : 8H)].

(RS)-C-{1-[Bis (4-chlorophenyl) -
methyllazetidin-3-yl}-C-(3,5-difluorophenyl)methylamine

may be prepared in the following manner: to a solution

Hz :

7

sblup oA of 108



| ST Fl ashPack cartridge with the reference SIL 016-002 filled with 2 g of
silica (0.065-0.090 nm, conditioned wth dichloronethane and eluted with
a gradi ent of 10 dichl oronet hane- et hanol m xture (the percentage of

met hanol varying fromO to 6 by volunme) with the aid of a punping system
collecting 1 cnB fractions. Fractions 2pto 30 are conbi ned and
concentrated to dryness under reduced pressure (2.7 kPa) at 50C. 37 ng of
15 RS)-[{1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl} (3,

5-di f | uor ophesy l2nretdyy lJbutrd)aniing rarsg 4t_h{y§oqla>tpall Hétth f_or m of a
col orl ess honey [1H NWVR spectrum (300 MHz, CDC13, in ppn) 0.85 (t, J =

7.5 Hz : 3H) azerdmih-26-tla —ﬂBS@—(drﬂfluoéﬂdphezlyazn(emm@a@nte ih =107an>27 20 2H);
2.56 (nt : 1H); 2.67 (t, J =7 Hz : 1H); 2.89 (t, J =7 Hz : 1H); 2.99
(broad t, J =f7mdthantH),; £313dwedrsoadtetssiVed y7 iz 3851y, 3. 67 (d, J = 9 Hz
: 1H); 4.24 (s : 1H); 6.65 (tt, J =9 and 2.5 Hz : 1H); 6.80 (m 2H);
from 7.20 t o a5 iU aC@BFIéﬂte 2510E>2§rrmge of05 QERI™ N-Y[a{nobo ohydride.

1-[ Bi s(4-chl orophenyl)neth |- azetidin-3-yl}-(3,5-difluorophenyl)nmethyl]-
3- net hyl bt yradi $€ vy Be P SPaASEd dish sttie [Bgwien ¢ SIPE TREMFSY 110, 025 cnB

% ny (gISI)SO%I’ Owﬁlﬁgs%%gogh@g}r%pﬁéﬁyl f h}yn%gjgrgggﬁdﬁot E?;ﬂafng‘l e hydrate, 30
C (3, 5- dlfluqr%%h I¥1%qpt@¥kg@o fare %ngghﬁ UCEFSSIve|y to a solution of

0.017 cnB of “i'sovaleric ‘acid cnB “of 'l chl oronet hane, at a
cyanoborohydride are added to this solution. The

stirring is continued at a temperature in the region of
10 20°C for 72 hours. The reaction medium is poured into a
mixture of 30 cm’ of ice-cold water with 5 cm’ of a 4 N
aqueous sodium hydroxide solution, and then extracted
with twice 30 cm® of ethyl acetate, the organic phase 1is

extracted with twice 30 cm®

of N hydrochloric acid, the
15 aqueous phase thus obtained is alkalinized with a
normal aqueous sodium hydroxide solution and then
extracted with three times 20 cm’ of ethyl acetate. The
combined organic phases are dried over magnesium
sulfate, filtered and then concentrated to dryness
20 under reduced pressure (2.7 kPa) at 40°C. 35 mg of
(RS)-C—-{l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-
-(3,5-difluorophenyl)methylamine are thus obtained in
the form of a yellow honey.
The medicaments according to the invention
25 consist of a 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



tenperature in the region of 20C. The solution obtained is stirred at a
tenperature in the region of 20C for about 12 hours. The reaction nmediumis
10 deposited on a BOND- ELUT SCX VARI AN 500 ng cartridge wth the reference
1210- 2040, conditioned with nethanol. The cartridge is washed with

met hanol and then eluted with 2N anmonpagal nethanol. The amoni acal
fractions are conbined and concentrated to dryness 15 under reduced
pressure (2.7 kPa) at a tenperature in the region of 40C. 35 ny of

(RS) - N-[{ 1- [ birs{r4 Y gyrophiedgireiiy |azetidi mhE Wddicaments
(3,5-difluorophenyl)nethyl]-3-nethyl butyram de are thus obtained in the
form of a yeldoawtbney o H VR rspectiramn20; (300 dddz ,or@DAE3, 6 in ppm: 0.98
(d, J =5 Hz : 6H); from2.05to0 2.25 (nt : 3H); 2.71 (m : 1H); 2.90 (m
1H); 3.00 (wmarehﬁer&ilx)(HHCtaLM$;Oﬂlﬁnpxqallwiﬁ; 5.14 (t, J = 7.5 Hz :
1H); 6.48 (broad d, J = 7.5 Hz 1H); 6.67 (tt, J =9 and 2.5 Hz : 1H); 6.75
(mt : 2H); 25 from 7. 200% ¢ 4D qaftpesigH)qns for oral

(RS)-C-{1-[Bis(4-chl orophenyl ) - ,

met hyl ] azet i @A9RISAA BEasi 5. "tﬁbﬂ‘ifosr'oﬁf&?yﬁ') rﬁﬁvfﬂﬂrasm W L3ty e prepared in
the follow n er solution 272 216

(RS)-{ 1- [b|s%ﬁ“%ﬂﬂofbpﬁ%‘3“Tﬁch ]gr nules may'g% used In these

di n- 3-yl 3o I
ol | owed SubCEEs i T By a0m g 1 o i A 0 G Hd 2 e o st um

I um acet ean ng o

cyanobor ohydriidg. 5 Jthe; $ql L&Eéd)mloé?} AL Syt 1 rrﬁéwtdﬁde%%er ature in
the region of 20C for about 12 hours and then

such as starch, cellulose, sucrose, lactose or silice,

10 under an argon stream. These compositions may aiso
comprise substances other than diluents, for example
one or more lubricants such as magnesium stearate or
talc, a coloring, a coating (sugar-coated tablets) or a
glaze.

1t As liquid compositions for oral
administration, there may be used pharmaceutically
acceptable solutions, suspensions, emulsions, syrups
and elixirs containing inert diluents such as water,
ethanol, glycerol, vegetable cils or paraffin oil.

20 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 soluticns which are

25 aqueous or nonagqueous, suspensions or emulsions. As
solvent or vehicle, there may be used water, propylene
glycol, polyethylene glycol, vegetable oils, in

particular olive oil, injectable organic esters, for




| ukewarm at 45C for 6 h. 29 ng of sodium cyanoborohydride are added to

this solution.
10 20C for 72

The
hour s.

stirring is continued at a tenperature in the region of
The reaction nmediumis poured into a mxture of 30

cnB of ice-cold water with 5 cnB of a 4 N aqueous sodi um hydroxi de
solution, and then extracted wth twice;30 cnB of ethyl acetate, the

organi ¢ phase

is ex

tracted with twice 30 cnB of N hydrochloric acid, the

15 aqueous phase thus obtained is alkalinized with a nornal aqueous sodi um
hydroxi de solutiom and-it fen,; &xts ast edeyi t hs i 861 d | dRgar20- B of et hyl

acetate. The

conbi n

ed organi c phases are dried over magnesium sulfate,

filtered and 4hereconcemsad edotdo S yNESS mdy unles +eeuged pressure (2.7
kPa) at 40C. 35 ng of (RS)-C-{1-[Dbis(4-chlorophenyl)nethyl]azetidin-3-yl}-
C (3,5-di fl uardplhesnyt 3 et hypant heubie wdtusiodt ai sedotnzidde form of a

yel | ow honey. The nedi canents according to the invention 25 consist of a
conpound of fenmsaf{ilgordasresomey ordastalaliisingsuedemateonpound, in the

pure state or

in the

formof a conposition in which it is conbined with

any ot her? phareikbeltd ebPl yrnevnpat ¢ dT el ¢f oeltiet ImhFeTe vy HeY273¢hert or

physi ol ogically active. The nedi canents  accordin

to the invention may be

. g
used oral |y, SHPRh? Al F5SPFECIAIPY b L toPFEAM YOV AN CRF P 2ohpdsi ti ons

for oral 5 adnminisfration, tabplets

sachots) o i et BS2 MY HECBead nR [hRese

L s, RoYder s, (98l at] ne. , capsyl es.

cr by heating. They may also be prepared inr the form of

sterile solid compositions which may be dissolved at

10 the time of use in sterile water or any other

injectable sterile medium.

Compositions for rectal administration are

suppositories or rectal capsules which contain, in

addition to the active product, excipients such as

15 cocoa butter, semisynthetic glycerides or polyethylene

glycols.

be, for

Compositions for topical administration may

example, creams, lotions, collyria, collutoria,

nasal drops or aerosols.

20

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,

neurodegeneration, cerebellar and spinocerebellar

25 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-



conpositions, the active ingredient according to the invention is m xed
with one or nore inert diluents, such as starch, cellul ose, sucrose,

| actose or silica, 10 under an argon stream These conpositions nmay al so
conpri se substances other than diluents, for exanple one or nore

| ubricants such as nmagnesi um stearate opystalc, a coloring, a coating
(sugar-coated tablets) or a glaze. 15 As liquid conpositions for oral
adm ni stration, there may be used pharnaceutically acceptable solutions,

suspensi ons, &Sl ONge SYESRSer Anse @] 1 Xidemeont &) nimgnidediseidaens s such
as water, ethanol, glycerol, vegetable oils or paraffin oil. 20 These

conposi ti ons Tmyr £OPY § S€yistibshancesrot herdydlamedid pyentisoldor exanpl e
wetting, sweetening, thickening, flavoring or stabilizing products.
Steril e conposiddondsr$orcparens eradbvenemi nistoade on myaded pref erabl y

sol utions which are 25 aqueous or nonaqueous, suspensions or enul sions. As
sol vent or vehtedleamemes e dnytbeluseend@ierenps opydene, kpypeprhagic

pol yet hyl ene glycol, vegetable oils, in particular olive oil, injectable
organi ¢ est ers10¢ket, 27uPekanpl @ et hyFoBnbat el BRUDE hed ! st t @bfe2 9% ani c

sol vents. These_ co OSitL%FS may al sp_contain  adjuvants, in particular

wetting, isot®BhtZinge SehtFeF+i ngomuT 5per s ng BAad SXRDT1F%i ng agents. 5

Sterilization; gy, be carg e Oul LR PEYELA! ¥B8YS: ¢ M memory

discrders, intestinal transit disorders, in weaning
from chronic treatments and alcohol or drug abuse

10 (opioids, barbiturates, cannabis, cocaine, amphetamine,
phencyclide, hallucinogens, benzodiazepines for
example), as analgesics or potentiators of the
analgesic activity of the narcotic and nonnarcotic
drugs.

15 The doses depend on the desired effect, 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
ranging from 1 mg to 250 mg of active substance.

20 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 fecllowing examples illustrate the
compositions according to the invention:

25



exanpl e by asepticizing filtration, by incorporating sterilizing agents
into the conposition, by irradiation or by heating. They nay al so be
prepared in the formof sterile solid conpositions which may be dissol ved
at 10 the tinme of use in sterile water or any other injectable sterile
medi um Conpositions for rectal adm nistggtion are suppositories or rectal
capsul es which contain, in addition to the active product, excipients such
as 15 cocoa butter, sem synthetic glycerides or polyethylene glycols.
Conposi tions fgmmamopizcal adm nistration nmay be, for exanple, creans,

| otions, collyria, collutoria, nasal drops or aerosols. 20 In human

t herapy, the conpounds @eraf it Ngpfuldhecdmvemion ardpardd cid aidy usef ul
for the treatnent and/or prevention of psychoses including schizophrenia,
anxi ety di soraers;tidepressdwr, apd | lepsing ngwr otelgenerrad | oompeerebet | ar and
spi nocerebel | ar 25 di sorders, cognitive disorders, cranial trauma, panic
attacks, peridpirerrieReifdpaddd edingl trcomsysyd grizg qreiqwrar ki nson' s

di sease, Al zheinmer's disease, Huntington's chorea, Raynaud's syndrone,
trenmor, obsessive 275N Pl ef Afisdralerl) senil-e-derenti-a, thyrfi arg

di sorders, Tourette's syndrome, tardive dyskinesia, bipolar djsorders,
cancers, novenent Ui $or %°% nduced *by * ‘nedi-canents; -dystoni a, hddt oxeni ¢
shocks, henorrhagic éacsthct))scgs, hypot ensi on, insomnia, i nmunol ogipgell

d| Seases, .............................. o mg

- Colloidal S1liCa vt viiennnnnnnnnnennn 1 mg
- Sodium carboxymethylstarch ........... 10 mg
10 S = S I 10 mg
- Magnesium stearate ........vecueeeannn 1 mg
EXAMPLE B

Tablets containing a dose of 50 mg of active
15 product and having the following composition are

prepared according to the usual technique:

- Compound of formula (I) .............. 50 mg
- LactosSe L.t i e e e 104 mg
= Cellulose it ittt i e e e e 40 mg
20 - Polyvidone ...ttt i e e 10 mg
- Sodium carboxymethylstarch ........... 22 mg
- U o 10 mg
~ Magnesium stearate .......c.ciiiiiinn.. 2 mg
- Colloidal s1liCa vevr v ieeenennnneeens 2 mg
25 - Mixture of hydroxymethylcellulose, glycerin,

titanium oxide (72-3.5-24.5) gs 1 finished film-

coated tablet containing 245 mg



mul tiple sclerosis, vomting, asthma, appetite disorders (bulima,
anorexia), obesity, nenory disorders, intestinal transit disorders, in
weani ng fromchronic treatnents and al cohol or drug abuse 10 (opi oi ds,

bar bi turates, cannabis, cocaine, anphetam ne, phencyclide, hallucinogens,
benzodi azepi nes for exanple), as anal gggtcs or potentiators of the

anal gesic activity of the narcotic and nonnarcotic drugs. 15 20 The doses
depend on the desired effect, the duration of the treatnent and the route
of adm ni st r@atdMpt,used; they are generally between 5 ng and 1000 ng per
day orally for an aduft with unit doses ranging from1 ng to 250 ng of
active substance. In generah;ethabdectenuwibh deheamhnagt he mappropri ate
dosage dependi ng on the age, weight and any other factors specific to the
subj ect to bexdwiest edcodihe: flod+tHiow nchexanplesind laustg@atie tdre iconposi tions
according to the invention: 25 276 EXAMPLE A Cel atin capsul es containing a
dose of 50 mprayfarmrdive product and having the follow ng conposition are
prepared according to the usual technique: 5 - Conpound of fornula (1)

__________ 5... 50 TgomPEEN Woskrrmula (1) «oeveiiinias 30 18I MY
- Benzoic acid ... .. i i i e 80 mg
- Benzyl alcohol ..... ... C.06 ml
- Sodium benzoate ......... . i oL, 80 mg
— Ethanol, 95% ... ittt et 0.4 ml
10 - Sodium hydroxide .......... .. oL 24 mg
- Propylene glycol .. ii ittt nnnennn 1.6 ml

- Water gs 4 ml



- Lactose . ... 55 ng - Colloidal silica
..................... 1 mg - Sodium carboxynethylstarch ........... 10 ng
10 - Talc ... 10 ng - Magnesium stearate
................... 1 ng EXAMPLE B Tabl ets contai ning a dose of 50 ng of
active 15 predygt/qandshaving the fol | omag conp05|t|o§c§(9Rgi§gaggg
according to the usual techni que: - Compound of formula (1) ..............
50 ng - Lactose .......... ... 104 mg - Cbllulose
............................ 40 ng 20 - Pol yvi done
........................... 10 mg - Sodium carboxynet hyl starch ...........

22 mg - Talc ........ ... ... . .. . .. ... CLAIMS. ... 10 ng - Magnesium stearate
................... 2m - Colloidal siTica ..................... 2 ng 25

- Mxture of hydroxynetihyl celdngcasel ofl yeemniula titani um oxide
(72-3.5-24.5) gs 1 finished film coated tablet containing 245 ng 277
EXAMPLE C An injectable solution containing 10 ng of active product having
the foll owi ng conposition Rprepared: 5- Conpound of fornula (1)

[ Benzyl

5 in which

R represents a radical CRiRz, C=C(Rs)S0O3R¢ or

C=C (Ry) SOzalk,

10 or R- represents a hydrogen atom and R; represents a
radical -C(Rg) (Rg) (R10), -C{Rsg) (R1z) {(R12), —CO-NRi3Ri4,
-CH,-CO-NR13R34, -CH;-CO-Rg, —-CO-Rg, -CO-cycloalkyl,
-S0-Rg, —S502-Rg, —~C(OH) (Ri1z) (Re¢), —-C(OH) (R¢) (alkyl),
-C (=NOalk)Rg, -C(=NO-CH,-CH=CH;)Re¢, -CH;-CH(Rg}NR3;R32,

15 -CH,-C(=NOalk)Rg, -CH{Rg)NR31R32, -CH(Rg)NHSOzalk,

-CH (R¢) NHCONHalk or -CH(Rg)NHCCalk,

or R; represents an alkyl, NH-R;s, cyano, -S-alk-NR:g¢Riq,
-CH,-NR15R19, or -NRyyRp; radical and R, represents a

20 radical —C(RB) (Rll) (Rlz) ’

R; and Ry, which are identical or different, represent

either an alkyl or cycloalkyl radical, or an aromatic



C.06 mM - Sodiumbenzoate ...................... 80 ng - Ethanol, 95%
......................... 0.4 m 10- Sodi um hydroxi de
..................... 24 ny - Propylene glycol .....................1L.6mM -
Watergs 4 ml WO 01/64632 278 CLAIMS 1. Conpound of formula R 3 5 in which
PCT/ FRO1/ 00600 (1) R represents a radicptoCR R2, C=C (R5) S02R6 or C=C (R7)

S02al k, 10 or R
(R8) (Rg) (R10)

represents a hydrogen atom and R2 represents a radical
-C(RB) (R-) (R12) , -CO NR13R14, -CH2-CO NR13R14,

-C

"0 CO RS, - £ Pinal kilaphe§0 Ry SRS, RO (R12) (RS
-C(OH) (Rd (aikyi) -C (=NCGal'k) R6, -C (=NO CH2-CH=CH2) R6, -CH2-CH (R®6)
NR31R32, 15 arCrizrtG(c=NG k) dR6in s CH{(RE)UNRI R32, s ukCH(IRG) INHSG2al K ,one

- CH( R6) NHOONHal k or - CH( R6) NHCGal k, or R, represents an alkyl, NHR 5,
cyano, -S-al loMN\RLBR, -15 1l ogeBHZA INRIBR 19,2 10ty - /NR2ZORY »r ddimwa 1 .and R2
represents a 20 radical -C (RB) (Rl1l) (R12) R3 and RO which are identical
or di fferent hydpresentt et Herr e Hh ¥ Wl%WWWO%mdl'c?él aldts an

aromatic 279 chosen from phenal napht h
5 cyano, -COOH, -C0Oalk,

I\}/ |nden¥ll t hese
—CO R22R23, -CO - R24R25/

alkylsulfanyl, alkylsulfinyl, alkylsulfonyl,

alkylsulfanylalkyl, alkylsulfinylalkyl,

alkylsulfonylalkyl, hydroxyalkyl or -alk-NRy4R:s

radicals; or a heterocaromatic chosen from the

10 Dbenzofuryl, benzothiazolyl, benzothienyl, benzoxazolyl,

chromanyl, 2,3-dihydrobenzofuryl,

2,3~-dihydrobenzothienyl, furyl, imidazolyl,

isochromanyl, isoquinolyl, pyrrolyl, pyridyl,

pyrimidinyl, quinolyl, 1,2,3,4-tetrahydroisoquinolyl,

15 thiazolyl and thienyl rings, it being possible for

these heterocaromatics to be unsubstituted or

substituted with one or more halogen atoms or alkyl,

alkoxy, hydroxyi, trifluoromethyl, trifluoromethoxy,

cyano, =-COOH, -COOalk, -CO-NH-NR»4Rzs, —-CONRzzR:3,

20 -—alk-NR,4Rys, alkylsulfanyl, alkylsulfinyl,

alkylsulfonyl, alkylsulfanylalkyl, alkylsulfinylalkyl,

alkylsulfonylalkyl or hydroxyalkyl radicals,

Ry represents a hydrogen atom or an alkyl radical,

25

R¢ represents a radical Ar or Het,



aromati cs being unsubstituted or substituted with one or nore hal ogen
atons or al kyl, al koxy, fornyl, hydroxyl, trifluoronethyl,
trifluoromethoxy, -COalk, 5 cyano, -COON, -COCal k, -CONR22R23,

- CO- NH NR24R25i  al kyl sul fanyl, al kyl sul finyl, alkylsulfonyl,

al kyl sul fanyl al kyl , al kyl sul fi nyl al kyl,>g@l kyl sul fonyl al kyl , hydroxyal kyl
or -al k-NR24R25 radicals; or a heteroaromatic chosen fromthe 10

benzof uryl, benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl,

2, 3- dlhydrobaﬁzgggtéEentz 3- @ybidéQh?mZOh@téﬂbhycﬁdéykyll6hdaZO|y|
|sochronanyl i soqui nolyl, pyrrolyl, pyridyl, pyrimdinyl, qU|nonI

1, 2, 3, 4- tetr&@ﬁﬁﬂhdﬁﬂmﬂﬂyﬂ)Maaiﬁhﬂtugﬂxdqdlkyutdﬂnﬁmnuted ngs.ait being
possible for these heteroaromatics to be unsubstituted or substituted

wi th one or mors®-aleogen mdimslor al kyl, al koxy, hydroxyl,

trifluoronethyl, trifluoronethoxy, cyano, -COOH -COCalk, -CO NH NR24R25,
- CONR22R23, 20 -al k- NR24R25, al kyl sul fanyl, al kylsul finyl, alkylsulfonyl,

al kyl sul fanyl al kyl, al kyl sul fi nyl al kyl aIk | sul fon IaIkyI or hydroxyalkyl

radi cal s, 5 ReepFesERes ta ﬁy@ﬂ@é@ﬁe§téﬁp6ro§na§l@y#yﬁaaﬁééFa 125 RE

represents a radical Ar or Het, 280 R- represents a cycl oal kyl,

het er ocycl oal kyl or heterocyclenyl radi cal optionally substituted by a

- CSO phenyl &gdlcal 5 R8 represents %oh%Q a&gghor @8Oai§yl radi cal ,

eoresen a radlca

-CH,0H, -NH-CO-NH-alk, -CH,-NHRzs or -NHCOOalk,

1C Ri:g represents a radical Ar or Het,
R:- represents a radical -SO;-alk, -SO,-Ar or -SO:-EHet,
Ri» represents a hydrogen atom or a radical Ar or Het,
R.3 represents a hydrogen atom or an alkyl radical,
R-4 represents a radical Ar, Het, -alk-Ar or -alk-Het,

20 Rjs represents an alkyl, cycloalkyl or -alk-NRz3Rs3p

radical,

R- and Rj7, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively R
25 and Ri;; together form with the nitrogen atom to which
they are attached a 3- to 10-membered unsaturated or
saturated mono- or bicyclic heterocycle optionally

containing one or more other heteroatoms chosen from



RO represents a radical -CO NR26R27, -COON, -COCal k, -CH2OH, -NH CO NH al k,
-CH2- NHR28 or -NHCOCGal k, 10 RO represents a radical Ar or Het, R:
represents a radical -SO2-alk, -SO -Ar or -S02-Het, Rl2 represents a
hydrogen atomor a radical Ar or Het, 15 R13 represents a hydrogen atom or
an al kyl radical, R 4 represents a radiggg Ar, Het, -alk-Ar or -alk-Her, 20
R15 represents an al kyl, cycloal kyl or -al k-NR29R30 radical, R 6 and R1-7,
which are identical or different, represent a hydrogen atom or an al kyl

radi cal or altgipati welfuRlGn2b rnd fKen egether dnanmwistib stthe Jtidd ogen

atomto which 'they are attached a 3- to 10-nmenbered unsaturated or
sat urat ed nmORA+thoonkl eyChhicrchetiavdcyeldd cets,onal | y contai ni ng one or
ot her heteroatonms chosen from 281 oxygen, sulfur and nitrogen and
optionally substituted with one or nore al kyl radicals, R8 represents a
hydrogen atomor an alkyl radical, 5 R9 represents a hydrogen atom or an
al kyl, cycl o&@:kyferregenbal Xyhedkgyen cgedmad kydtat bony| radstphl k, - CO- NHal k

or -COal k radical,

atom to which they are attached a 3- to 10-nenbered unsaturated or
saturated nono- or bi c%%i C etgr ocycle optionally containjng one or
DXy gen; @JZ

het er oat ons ChosETPL§?

10

15

20

25

LQYFT ut R i 37 ogERY and Bpt ty
cycloalkylalkyl, cycloalkylcarbonyl, -S0O,alk, -CC-NHalk

or -CO00Oalk radical,

or alternatively Rjg and Rjy form with the nitrogen atom
to which they are attached a 3- to 1l0-membered
unsaturated or saturated mono- or bicyclic heterocycle
optionally containing one or more heteroatoms chosen
from oxygen, sulfur and nitrogen and optionally

substituted with one or more alkyl radicals,

~-NR2pR»: represents a 3- to 8-membered saturated or
unsaturated monocyclic heterocycle optionally
containing another hetercatom chosen from oxygen,

nitrogen and sulfur,

R.» and Ry3, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Rg;
and R,3 together form with the nitrogen atom tc 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

nore

10 or alternatively R18 and R19 formwith the nitrogen

nor e



15 substituted with one or nore al kyl radicals, -NR20R21 represents a 3- to
8- nenbered saturated or unsaturated nonocyclic heterocycle optionally

cont ai ni ng anot her heteroatom chosen from oxygen, 20 nitrogen and sul fur,
R22 and R23, which are identical or different, represent a hydrogen atom
or an alkyl radical or alternatively R225,and R23 together formw th the
nitrogen atomtc which 25 they are attached a 3- to 10-nenbered saturated
nono- or bicyclic heterocycle optionally containing another heteroatom

chosen from exygen.optuldnan 13nd ubdiagenr and t282nkeidig eptd enadyly
substituted with 'one or nore al kyl radicals, R24 and R25, which are

i dentical or (Gidfiferient, represent 5 a hydrogen atom or an al kyl, -CQOCal k,
cycl oal kyl, al kyl cycl oal kyl, -al k-C-al k or hydroxyal kyl radical or
alternatively R24 and R25 together formwth the nitrogen atomto which
they are attached a 3- to 10-nenbered saturated or unsaturated nono- or
bi cyclic het &ocyed eRes10wbpENORAR| ydeDAtaRAI A BAEEREFNRet EPBAREARTENOSEN

from oxy en sul fur and nitrogen and bei n C%tl onal |y substl tuted with
one or nor fy1d T 09EalaE O™ (30 21 kvdo I\‘I%Q 'C§=Yﬂjiéﬂ kydxo,

hydr oxyal kyI aI k- 0-.al NH2 di cal s nd V\:hl ch are
i dentical or kfﬁl&'y&'}to lﬁT 'es'ﬁk_%_ar}s‘d gé‘rydeﬁ 6‘r¥1 Y, %

Eé?fg?yalkyl, ‘@é?ﬁ%%'@ér 2¥C£n§'§% % Eékherakgr%cﬁﬁkﬁ thglk AEbgealk Het,

atom to which they are attached a 3- to 1l0-membered
saturated or unsaturated mono- or bicyclic heterocycle,
10 optionally containing another heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one or more alkyl, -COalk, -COCalk,
-CO-NHalk, -CS-NHalk, oxo, hydroxyalkyl, -alk-0O-alk or

-CO-NH, radicals,

R, and R;7, which are identical or different, represent
a hydrogen atom or an alkyl, hydroxyalkyl, cycloalkyl,
cycloalkylalkyl, -alk-COOalk, -alk-Ar, -alk-Het, Het or
-alk-N{alk), radical, Ry and Ry; may also form with the
20 nitrogen atom to which they are attached a 3- to

10-membered unsaturated or saturated mono- or bicyclic
heterocycle optionally containing one or more other
heteroatoms chosen from oxygen, sulfur and nitrogen and
optionally substituted with one or more alkyl or alkoxy

25 radicals or halogen atoms,



-alk-N (alk) 2 radical, R26 and R27 may also formwi th the 20 nitrogen
atomto which they are attached a 3- to 10-nenbered unsaturated or

saturated nono- or bicyclic

ot her heteroatons chosen from oxygen, sulfur and nitrogen and opti
substituted with one or nore al kyl or ad&oxy 25 radicals or hal ogen
283 Rea represents a -CH2-al k, benzyl, -SQ2alk, -CONHal k, -CQalKk,

cycl oal kyl al kyl carbonyl, cycl oal kyl carbonyl or -CO (CH2) "OH radic
is equal to k,, 2 PraselRd AndciR3Q1 whiveh zane i-denkigal —oondhikerent,

repr esent

a hydrogen atomor an al kyl radical or alternatively R29

het er ocycl e optionally contai ning one or nore

onal |y
at ons,

al, 5n

and

R30 t oget her —fcoamwi tdy dike Indyilraagen catrewortyd ,Wiyedl okQ kiyliey ravoe vdt teached a 3-
to 10-nenbered saturated nono- or bicyclic heterocycle optionally
cont ai ni ng araCheICH hgdleroad omathosen from oxygen, sulfur and nitrog
being optionally substituted wth one or nore alkyl radicals, 15 R3
R32, which are identical or different, represent a hydrogen atom or
al kyl, Ar or -alk-Ar radical or alternatively R31 and R32 together form
with the fitrogen e®admt MhicPt Fey are attached a heterocycle chosen 20
fromaziridinyl, azetidinyl, pyrrolidinyl and piperidinyl, alk represents
an al kyl or alkylene radical, 25 Ar represents a phenyl or naphthyl

optionally

10

20

25

Roy and Rsp, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Rog
and Ri3p; 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
being optionally substituted with one or more alkyl

radicals,

R2: and Rj3z, which are identical or different, represent
a hydrogen atom or an alkyl, Ar or -alk-Ar radical or
alternatively R3; and Rs; together form with the nitrogen
atom to which they are attached a heterocycle chosen
from aziridinyl, azetidinyl, pyrrolidinyl and

piperidinyl,

alk represents an alkyl or alkylene radical,

Ar represents a phenyl or naphthyl radical optionally
substituted with one or more substituents chosen from a
halogen atom or an alkyl, alkoxy, -CO-alk, cyano,

-COOQOH, -COOalk, -CONRz3R»3, —-CO-NH-NRz4Rzs, alkylsulfanyl,

en and
1 and
an

r adi cal




substituted wth one or nore substituents chosen froma halogen atomor an
al kyl, al koxy, -CO alk, cyano, -COOH, -COCal k, -CONR22R23, -CO NH NR24R25,
al kyl sul fanyl, 284 al kyl sul finyl, alkylsulfonyl, alkylsulfanylal ky-,

al kyl sul finyl al kyl, al kyl sul fonyl al kyl, hydroxyal kyl, -al k- NR24R25r
-NR24R25, al kyl thi oal kyl, formyl, hydroxyhd, CF3r OCF3, Het,

-O al k- NHcycl oal kyl or SO2NH2 radical, 5 Het represents a 3- to

10- mrenber ed unsaturated or saturated nono- or bicyclic heterocycle

cont ai ni ng oRrE kyarsuldie et erloatle s fehesen Akomsaxyigery;l s vyr and

nitrogen and optionally substituted with one or nore 10 hal ogen atons or

al kyl, al koxw,1kalllcoXyfcanbeaiyyl, -a0ONRZ2REDn yiydrkopdyl h viepaeapeyldd klyl , oxo or
S2NH2 radicals, the alkyl and al kyl ene radicals and portions and the 15
al koxy radi cales kaRzpldrst | oNB2de, | Alkhethibead bl a é@rm@bhthr¢r©mahched
chain and contain 1 to 6 carbon atons, the cycloalk radi cal s contain 3
to 10 carbonCiatofRsFandi¢he neralbeieteoatkodlant met @ﬁ&cFéﬁyFalvadicals
contain 3 to 10 carbon atons, 20 their optical isoners and their salts with
an inorgaﬂ or organi c acid. 2. Conpound according to claim1l, for which

Het is chose ron1benzofury| nzat hi az ben othlen I benzoxazolyl,
chromanyl , § d)rh §r ot enazo% u(ra%/ Olcgn?mg)%ryéd]r o%lesnaito% ) er%l furyl,

i ndol i nyl, I@%%@Qaté&“%gyéunggﬂbidf%%%%'Hgﬁérocycle containing one

or more heteroatoms chosen from oxygen, sulfur and

nitrogen and optionally substituted with one or mcre
10 halogen atoms or alkyl, alkoxy, alkoxycarbonyl,

-CONR3z:R23, hydroxyl, hydroxyalkyl, oxo or SO,;NH;

radicals,

the alkyl and alkylene radicals and portions and the

15 alkoxy radicals and portions are in the form of a
straight or branched chain and contain 1 to 6 carbon
atoms, the cycloalkyl radicals contain 3 to 10 carbon
atoms and the heterocycloalkyl and heterocyclenyl
radicals contain 3 to 10 carbon atoms,

20 their optical isomers and their salts with an inorganic
or organic acid.

2. Compound according to claim 1, for which

Het is chosen from benzofuryl, benzothiazolyl,
benzothienyl, benzoxazolyl, chromanyl,

25 2,3-dihydrobenzofuryl, 2,3-dihydrobenzothienyl, furyil,
indolinyl, indolyl, isochromanyl, isoquinolyl,

piperidyl, pyrrolyl, pyridyl, pyrimidinyl, quinolyl,



pi peridyl, pyrrolyl, pyridyl, pyrimdinyl, quinolyl, 285
1,2,3,4-tetrahydroi soquinolyl, 1,2,3,4-tetrahydroquinolyl, thiazolyl and
thienyl. 3. Compound of formula (lI) according to claiml1, for which when
R16 and Rl, together formwith 5 the nitrogen atomto which they are
attached a 3- to 10-nenbered saturated gfsunsaturated nono- or bicyclic
heterocycle, the latter is an azetidinyl, pyrrolidinyl, piperidinyl,

nmor phol i nyl, thianorpholinyl or piperazinyl ring. 10 4. Conpound of

formula (1) aceording diQ a6 BINsbqdfi®lohi,ch when R19 and R19 together form
with the nitrogen atomto which f%ey are attached a 3- to 10-nenbered

saturated or 1ynsat,ur-ateet sMrroprinieye! ithidetigrioeyel ehitdig/ll.atter is an
azetidinyl, pyrrolidinyl, 15 piperidinyl, norpholinyl, thianorpholinyl or
pi perazinyl ring. 5. Cdwpouritbrgfoural mfl & ddmjulaccdndiavwgdmiing] aian 1, for
whi ch the heterocycle formed by NR&OR21 is an azetidinyl, pyrrolidinyl,
pi peri di nyl , ateriphdl /i Mdr, w0 athivireor ghel any| Ripitpeeabkenylfoom waitdazol y
ring. 6. Conpound of formula (I) according to claiml1, for which when R22
and R23 t oygether FigrmAdAT Rt AThd hithiisgerd ot i aheéy Jar &attached a
3- to 10-nenbered saturated or unpsaturated nono- or bieyclhc 25 |

[

het erocycl e, tHEIMRYE %2 G AR i WS PR Rd A~ B iyl
mor phol i nyl, };[emeai:ncpcrfc}loel,i Qy}!e Olrattpeirpeirsazainnyalzertiincgi'nyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring.

10 4. Compound of formula (I) according to
claim 1, for which when Rig and Rjs together form with
the nitrogen atom to which they are attached a 3- to
10-membered saturated or unsaturated mono- or bicyclic
heterocycle, the latter is an azetidinyl, pyrrolidinyl,

15 piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring.

5. Compound of formula (I) according to
claim 1, for which the heterocycle formed by NRyRz; is
an azetidinyl, pyrrolidinyl, piperidinyl, morpnaolinyl,

20 thiamorpholinyl, piperazinyl or imidazolyl ring.

6. Compound of formula (I) according to
claim 1, for which when R;; and Rs3 together form with
the nitrogen atom to which they are attached a 3- to
10-membered saturated or unsaturated mono- or bicyclic

25 heterocycle, the latter is an azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiamorpholinyl or

piperazinyl ring.



286 7. Conpound of formula (1) according to claim1l, for which when R24
and R25 together formwith the nitrogen atomto which they are attached a
3- to 10-nenbered saturated or unsaturated nono- or bicyclic 5
heterocycle, the latter is an azetidinyl, pyrrolidinyl, piperidinyl,

nmor phol i nyl, thianorpholinyl or piperagzggyl ring. 8 Conpound of fornula
(I') according to claiml1, for which when R25 and R2-, together formwth
10 the nitrogen atomto which they are attached a 3- to 10- nenbered

saturated or unsaturated nOMmAudd Ycligmhe! erocyd@rdihey lafter is an
azetidinyl, pyrrolidnyl, piperidinyl, norpholinyl, thianorpholinyl or

pi perazi nyl rdngm 15 Foloarmpamaditadn fror nuhd Kds) tageohdirngotren wakai m 1, for
whi ch when R29 and R30 together formwith the nitrogen atomto which they
are attached the83-nitwroddr rembrerted wWeitalr dthedy Grr eunsgdtaatatced: nonao-o or
bicyclic heterocycle, the latter is an azetidinyl, pyrrolidinyl, 20

pi peri di nyl , Yfomphdidugd | sathizatrphiol ivida orraifipara@d nydr iy c e
Compound of formula (1) according to  claim1, for which: 25 R represents a

radi cal CRIRACTARMBCRY el 58ty d hyddt dgeit “dt o land Rx Tt ésent s a
o cal - (), (Rl (2] on, AR (1), (08000, Q7 & represents
piperazinyl xring.
8. Compound of formula (I) according to
claim 1, for which when R;; and Ry; together form with
10 the nitrogen atom to which they are attached a 3- to
10-membered saturated or unsaturated mono- or bicyclic
heterocycle, the latter is an azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring.
15 9. Compound of formula (I) according to
claim 1, for which when R;; and Ric together form with
the nitrogen atom to which they are attached a 3- to
10-membered saturated or unsaturated mono- or bkicyciic
heterocycle, the latter is an azetidinyl, pyrrolidinyl,
20 piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring.
10. Compound of formula (I) according to

claim 1, for which:
25 R represents a radical CRiRz,

either R; represents a hydrogen atom and R; represents a

radical -C(Rg) (R1:) (R12) or C(Rg) (Rg) (Ri1o),



r adi cal

with one or
trifluoronethoxy,

r adi cal
t hi azol

-C(R8) (R11) (R12) , 5 R and R4, which are identical or
different, represent

ei ther a phenyl which is unsubstituted or substituted

nore hal ogen atons or al kyl, al koxy, trifluoronethyl,
cyano, -CONR22R23, hydroxyal kyl or -al k- NR24R25

s, or a 10 heteroaromatic chosen,d¥omthe pyridyl, pyrimdinyl,

yl and thi enyl

rings, it being possible for these heteroaronmatics

to be unsubstituted or substituted with one or nore hal ogen atons or
al koxy, hydroxyl, trifluoronethyl, trifluoromethoxy, 15 cyano,

al kyl ,

- CONR22R23,

-al k- NR24R25 or hydroxyal kyl radicals, R3 represents a hydrogen

atom Rg reprasent seareCOnNB2ER2aTkyiComalikal- EHAOR, 28ordke©3 Ni al kK,

- CH2- NHR28 or

-NHCOCal k radi cal, RLO represents a radical Ar or Het, Rl1

represents a readiczal -CS0R-dRk,) (K2, Ar or -S02-Het, 25 R12 represents
represents a hydrogen atomor a radical Ar or Het, 288 R22 and R23, which

are identica

or alternatively R22
they are &ttdchéddaRa- o do-ararbetead iswtlurcat € e ™S orr Birgaan
heterocycle optionally contalnudgtanother heteroaton1cL§ﬁ§n fron1oxygen,

sul fur
al kyl

and nisyr

radlcals
ith one

trifluor
hydroxya
10 heteroar
thiazoly
these he
substitu
alkoxy,

15 cyano, -

or different, represent a hydrogen atom or an al kyl radical

and R23 together formwith the nitrogen atomto which

S eThel Y ot i 'ohal 1SSt et &F i

or more halogen atoms or alkyl, alkoxy,

nDre

omethyl, trifluoromethoxy, cyano, -CONR:zzR:z3,
lkyl or =-alk-NRy4Rys radicals; or a

omatic chosen from the pyridyl, pyrimidinyl,
1l and thienyl rings, it being possible for
terocaromatics to be unsubstituted or

ted with one or more halogen atoms or alkyl,
hydroxyl, trifluoromethyl, trifluoromethoxy,

CONR,sRp3, =alk-NRy4Rzs or hydroxyalkyl radicals,

R¢ represents a hydrogen atom,

Ry represents a -CO-NRygRz7, =COOalk, -CH,OH,

20 -NH-CO-NH-alk, -CH;-NHR23 or —-NHCOOalk radical,

Rip represents a radical Ar or Het,

Ri; represents a radical -SO;-alk, -S0;-Ar or -SO;-Het,

25

R;, represents represents a hydrogen atom or a radical

Ar or Het,



10 R24 and R25, which are identical or different, represent a hydrogen
atom or an al kyl, cycloal kyl, al kyl cycl oal kyl or hydroxyal kyl radical or
alternatively R24 and R25 together formwith the nitrogen atomto which
they are attached a 3- to 10-nenbered 15 saturated or unsaturated nono- or
bi cyclic heterocycle optionally contaigyggng anot her het eroat om chosen from
oxygen, sulfur and nitrogen and being optionally substituted with one or
nore al kyl, -CQCalk, -COCalk, -CO NHalk, -CS-NHal k, oxo or -CO NH2

radi cals, 20gAr JRPrEESENBiahpheayldent Dapht Byl df adécaht pptépnabeyt
substituted wth 1 or 2 subtituents chosen froma hal ogen atomor an

al kyl , al koxy, hv@@oakk, aécyaner an0@Qalk, raCONR22B23k lakkyksulitdanyR,;

hydr oxyal kyl , 25 -al k- NR24R25, - NR29R25r hydroxyl, CF3, OCF3,

- O al k- NH cyehdaRky | t are tSC2NHD rmadi icdl |, t 128 % Hetogaapragzsentts avibientzof uryl ,
benzot hi azol yl, benzot hi enyl, benzoxazolyl, furyl, isoquinolyl, pyrrolyl,
pyridyl, qui ibkeyl arelaztachedetr ahydoildofempsirgld, ssturated mono-

1,2, 3,4-tetrahydroquinolyl, thiazolyl or thienyl ring, their optical

i somers afd PhePd CygIlts \%iettl‘? LR YicdSr §RYiLONad ! Yo rgakiad "d&i9d 2PEheconpound
chosen fromthe follow ng 10 canpounds: .

(RS) - 1- [ bi s( @?&mr&a&ﬁﬂbﬁgﬂsﬁé& rfgro)“] OFYIRR /5 S goPRY nitrogen and

phenyl)(neth%gﬁ%Bf%%@Qgggfpg]g%gggfydy%d with one or more alkyl

radicals,

10 Rsq and Rys;, which are identical or different, represent
a hydrogen atom or an alkyl, cycloalkyl,
alkylcycloalkyl or hydroxyalkyl radical or
alternatively Rzs and Rys together form with the nitrogen
atom to which they are attached a 3- to l0-membered

15 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, -CCalk, -COOalk,
-CO-NHalk, -CS-NHalk, oxo or -CO-NH; radicals,

20
Ar represents a phenyl or naphthyl radical optionally
substituted with 1 or 2 subtituents chosen from a
halogen atom or an alkyl, alkoxy, -CO-alk, cyano,
-C0O0Oalk, -CONR3:R;3, alkylsulfonyl, hydroxyalkyl,

25 —alk—-NRysRzs, —-NRy4Rps, hydroxyl, CFi3, OCFs,

-0O-alk-NH-cycloalkyl or SO,;NH, radical,



(R -1-[bis(4-chl orophenyl)methyl)]-3-[(3,5-difluoro 15

phenyl) (et hyl sul f onyl ) net hyl ] azeti di ne,

(S)-1-[bis(4-chl orophenyl)mnmethyl)]-3-[(3,5-difluoro

phenyl ) (et hyl sul fonyl ) net hyl ] azeti di ne, 20

(RS) - 1-[ bi s(4-chl orophenyl ) methyl )] -3-[4gyrid-3-yl)

(met hyl sul fonyl ) net hyl ] azeti di ne,

(R -1-[bis(4-chl orophenyl)nmethyl)]-3-[(pyrid-3-yl)

(et hyl sul f omyly) Rt deazet iadiR@zodiryl, benzothiazolyl,
(S)-1-[bis(4-chl orophenyl)nmethyl)]-3-[(pyrid-3-yl)

(et hyl sul f omghzretthnyazetdetizoxaz2Q¢1, furyl, isoquinolyl,
(RS) - 1-[ bi s(3-fl uorophenyl)nethyl]-3-[(3,5-difluoro

phenyl ) met hy lpgaddfodmil, metyinyildyaz e taudined,y 1,

(R -1-[bis(3-fluorophenyl)methyl]-3-[(3,5-difluoro 5

phenyl ) met hylls &l oyl tregtdanycaodtsiagivienolyl,
(S)-1-[bis(3-fluorophenyl)methyl]-3-[(3,5-difluorc _ .
phenyl ) netthy sl oyt A idide L s ¢hiazolyl or thienyl ring,
1-[ bi s(4-chl orophenyl ) et hyl ]-3-(RS)-{[3-azetidin-1-yl phenyl]
nmet hyl sul f onyl net hyl } azeti di ne,

1- [ bi s(4-chl gr.ophenyl,).net;hyl ] - 3- (R) - -azetidi.n-1-yl . phenyl .
met hyl sul fon)%lhrfegltrhyohté'zceatll d,ls]r?en:er(fs an{c{ %helr salts whtH an 1n]organ1c
1-[bi s(4-chl g0 odrethyd 1-3-(S)-{[3-azetidin-1-yl phenyl]

nmet hyl sul f onyl net azet i di ne,

(RS) - 1- [ 3({ 1- [ bi s(4- chizar ophemygdumet hdazetd d 3y 180138 wing

met hyl sul f onyl net hyl ) phenyl ] pyrrol i di ne,

(R) - 1- [ 3-1(d 1ddaipsuAraztl or ophenyl ) et hyl ] azeti di n- 3-yl }

nmet hyl sul f onyl nmet hyl ) phenyl ] pyrrol i di ne,
(RS)-1-[bis({4-chlorophenyl)methyl)]-3-[(3,5-diflucro-

phenyl) (methylsulfonyl)methyl]lazetidine,

(R)-1-[bis(4-chlorophenyl)methyl)]-3-[(3,5-difiuoro-

15 phenyl) (methylsulfonyl)methyl]azetidine,

(S)~-1-[bis(4-chlorophenyl)methyl})]-3-{(3,5-dif_uoro-

phenyl) (methylsulfonyl)methyl]azetidine,

20 (RS)-1-[bis(4-chlorophenyl)methyl)]-3-[(pyrid-3-yl)

(methylsulfonyl)methyl]azetidine,

(R)-1-{bis(4-chlorophenyl)methyl)]~-3-[ (pyrid-3-yl)
(methylsulfonyl)methyllazetidine,

25
(S)-1-[bis(4-chlorophenyl)methyl)]-3-[ (pyrid-3-yl)

(methylsulfonyl)methyl]azetidine,



25 (S)-1-[3-({1-[Dbis(4-chl orophenyl)nethyl]azetidin-3

yl } met hyl sul f onyl net hyl ) phenyl ] pyrrolidine, 291
(RS)-N-[3-({1-[bis(4-chl orophenyl)nmethyl]azetidin-3

yl } met hyl sul f onyl net hyl ) phenyl ] - N- met hyl am ne,

(R -N-[3-({1-[Dbis(4-chlorophenyl)nmethyl}ggetidin-3-yl} 5
nmet hyl sul f onyl net hyl ) phenyl ] - N- net hyl am ne,
(S)-N—[S-({l-[bis(4-ch|orophenyl)nethyl]azetidin-3-y|}

met hyl sul f onylrgmt-hyl pphemd 4 - Nl amimesh B0 -3- [ (3, 5-difluoro-
(RS)-1- [bIS(4 chl or ophenyl ) net hyl'] - 3- [(3 5- blstrl

f1 uoronet hyl phvemyl1))netdrl s If foymwl et dnwl 1] 1azetd idi ings,,

(R -1-[bis(4-chl orophenyl)mnmethyl]-3-[(3,5-bistri

f | uor onet hyl phenyl ) met hyl sul f onyl net hyl ] azeti dine, 15 (5) -1- [bis
(4-chl orophenyl )nethyl] -3- [(3, 5-bistri
quoronethyIdﬁ@nﬁkjM%himaTﬁﬂdQﬁﬁHhﬁny%qunhﬂh(ﬁ%ﬁi (3,5-difluoro-

1-[ bi s(4- chlorophenyl)nethy ]- (phenylsulfonyl 20 net hyl ) azeti di ne,
(RS) - 1- [ bi%s ( 2010 di5terA S et i Jruetty s, e 4 iuso

phenyl ) met hyl sul f onyl net hyl ] - 3- et hyl azeti di ne, 25

(R -1-[bis(4- chlorophenyl)nethyl] 3-[(3,5-difluoro

E’%)e ”{:EE‘? LEZ:C oy oA ]Wﬁa %Yw?%“e%t'*%}%rﬂe-’ 573 5-di Fluoro-
E)Rg)nyz) ?ﬁt[%lp?(%ﬁﬂﬁl or odﬂy ?rﬁ%ﬂ@ieu% léle’

3-yl}-2-(3,5- dlfluorophenyl) N- cycl ohexyl acet ani de,
(R - 2- {1 [ bi s(4-chl orophenyl ) met hyl Jazeditin
3-yl }- 2- (13 5-1di (fd iuor opheryd Jpieroyc| rehaxyl jacet @b )de, [3-azetidin-1-yl-

phenyl]methylsulfonylmethyllazetidine,

-[bis(4-chlorophenyl)methyl]-3-(R)-{[3-azetidin-1-yl-
phenyl]methylsulfonylmethyl}azetidine,
15
1-[bis(4-chlorophenyl)methyl]-3-(S)-{[3-azetidin-1-yl-

phenyl]methylsulfonylmethyl}azetidine,

(RS)-1-{3({1l-[bis{4-chlorophenyl)methyl]azetidin-3-yl}-

20 methylsulfonylmethyl)phenyl]pyrrolidine,

(R)-1-[3-({1~[bis(4-chlorophenyl)methyllazetidin-3-yl}-

methylsulfonylmethyl)phenyllpyrrolidine,

25 (S)-1-[3-({l1-[bis(4-chlorophenyl)methyllazetidin-3-

ylimethylsulfonylmethyl)phenyl]pyrrolidine,



1-[ bi s(4-chl orophenyl ) et hyl Jazetidin
-di fl uor ophenyl ) -N-cycl ohexyl acet am de,
i s(4-chl orophenyl ) net hyl ] azetidin

0 (S)-2-
1}-2 5

b

5-di fl uorophenyl)-N-i sobutyl acet am de, 15

5-

[

) - 2-
I

i s(4-chl orophenyl ) net hyl Jazef4din
di fl uor ophenyl ) - N-i sobut yl acet am de,
s(4-chl orophenyl ) et hyl Jazetidin-3-yl} 20
i f1 uqrephenylz)}-Ni-gehut yl-a¢etaBuhen meth/; azetidin-3-
1- b?s(4 chﬁorog;éﬁyl)nethyl]azetld|n 3-vyl
i f1 ugnophkemyll)sul-eycllepRtepyl) relchyllgcet-aritde,l a2S ne,

-[ bi s(4-chl orophenyl ) net hyl Jazeti di n-3-yl}
i fl uorophenyl)-N-cycl opropyl net hyl acet am de, 293
b

i f

{
}-2-(3,
S 1-
}-2-(3
-2 [
| }-2-(3,
2-{1-]
S1

y
R

y
R)
S) -

(
R

(
R) -

(
S)

(
R

(
R) -
S) -

(
R

1 1
.

2
2 's(4-ch|orophenyl)nethyl]azetidin-3-y|}-

udiRo pieriyd-) (- Mrdydkdﬂr@@wQﬂaﬂmﬁnadém@MHﬁi]azetidin-3—yl}—
1-[ bi s(4- chlorophenyl nethyl]azetldln 3-y 5

i A usESHYERALL Y FEF Py PAcevanidemethylamine,

-[ bi s(4-chl orophenyl ) net hyl Jazetidir_-3-yl}-

i fluorophenyl)-N-isopropyl acetam de, 10

[b|5%§ ﬁh'%{OHE_WXJ)”%th ] az éﬁl%@ﬂ e%%bl azetidin-3-yl}-

|quo |sopropy ACEt AN

oy A o 5,

henyl)
(R -1-[bis(4-chl orophenyl)nmethyl]-3-[1-(3,5-difluoro
phenyl ) -1-nmet hyl sul fonyl et hyl ] azeti di ne, (S)-1-[bis(4-chlorophenyl)nethyl;
- 3-[ 1- ( 3,1% di ([Rsyone 20 ahemH orbpmidimlsiddtgnyl-et-hyl3l, azetisdine,

fluoromethylphenyl)methylsulfonylmethyl]lazetidine,

[
b
bi
|
[
|
|
|
[

2-{
2-{

1
3
(
3
(
3
(
2-
(
2
(
>
(
2-
(
2-
(
2-
(
2-
(RS
p

3, 5-
) - 2-
3, 5-
3,5
3, 5-

S) - 2-
3, 5-
3, 5-
3, 5-
) - 1-
n

(R)-1-[bis(4-chlorophenyl)methyl]-3-[(3,5-bistri-

fluoromethylphenyl)methylsulfonylmethyllazetidine,
15

(S)-1-[bis({4-chlorophenyl)methyl]-3-[(3,5-bistri-

fluoromethylphenyl)methylsulfonylmethyl]lazetidine,

l1-[bis(4-chlorophenyl)methyl]-3-(phenylsulfonyl-

20 methyl)azetidine,

(RS)-1-[bis(4-chlorophenyl)methyl]~-3-[(3,5-difluoro-

phenyl)methylsulfonylmethyl]-3-methylazetidine,

25 (R)-1-[bis{4-chlorophenyl)methyl]~-3-[(3,5-diflucro-

phenyl)methylsulfonylmethyl]-3-methylazetidine,



(RS)-1-[bis(4-fluorophenyl)nmethyl]-3-[(3,5-difiuoro

phenyl ) net hyl sul f onyl net hyl ] azeti di ne, 25

(R -1-[bis(4-fluorophenyl)methyl]-3-[(3,5-difluoro

phenyl ) met hyl sul f onyl net hyl ] azeti di ne, 294
(S)-1-[bis(4-fluorophenyl)nmethyl]-3-[(34§¢>difluoro

phenyl ) net hyl sul f onyl net hyl ] azeti di ne,
(RS)-{1-[(3-pyridyl)-(4-chl orophenyl)nmethyl] 5

3-[ (3, 5-di f | yenophemyls) metdhy s @wlmtemyﬂthzgu di3N@~difluoro-
(SS)-{1-[(3-pyridyl)-(4-chl orophenyl) nmet hyl']

3-[ (3, 5-di f | yaeaghemelchyRishy sl flameyhyet) hpl-hazetildizee,idlbe,
(RR)-{1-[(3-pyridyl)-(4-chl orophenyl) et hyl ]

3-[(3, 5-di fluorophenyl ) net hyl sul fonyl net hyl ] azeti di ne,

(SR) -{1-[(3-pyridyl)-(4-chl orophenyl)nmethyl]-3-[(3,5
difIuorophenyPﬁﬁeﬁhyﬂsdbﬁ@d%k@@ﬂ@ypp@ﬁéwidW@éthBazetidiﬁ-
(RS)-{1-[(4- pyrldyl) 4- ch| or ophenyl )neth '] -

di f 1 uor opRenylYRet Ryl (SulSreHyllmeriepeazet i é éClo exylacetadeer
(SS)-{1-[(4-pyridyl)-(4-chlorophenyl)nethyl]-3-[(3,5 20

di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azeti di ne,

RR) - { 1- [ ( 4- pyfidyl )- (4-chl
G uor opneny et e Sk e b R s
(SR)-{1-[ (4-pyrjdyl) - (A-chi;onophel ;i%]e)ngﬁt ﬁ—]cﬁl%%xﬁacetamde,

di f1 uor ophenyl ynet hyl sulfonylneth
(RS)-5-((4-chl orophenyl)-{3-[(3, 5-difl uorophenyl)
met hyl sul f onyl net hyl ] azeti di n- 1-yl } net hyl ) pyri m di ne,

( SR) - 5- ( @4 chisor-ephanyilni-«f G{dh3.drdbHdnyan apheryl s 22 tidin-
nmet hyl sul f onyl nmet hyl ] azeti di n-1-yl } met hyl ) pyri m di ne,
3-yl}-2-(3,5-difluocrophenyl)-N-cyclohexylacetamide,

(RS)-2-{1-[bis(4-chlorophenyl)methyl]lazetidin-

3-yl}-2-(3,5-difluorophenyl)-N-isobutylacetamide,
15

(R)-2-{1-[bis{(4~-chlorophenyl)methyl]azetidin-

3-y1l}-2-(3,5-difluorophenyl)-N-isobutylacetamide,

(S)-2-{l-[bis{4-chlorophenyl)methyl]azetidin-3-yl}-

20 2-(3,5-difluorophenyl)-N-isobutylacetamide,

(RS)-2-{1-[bis(4-chlorophenyl)methyllazetidin-3-yl}-

2-(3,5-difluorophenyl) -N-cyclopropylmethylacetamide,

25 (R)-2-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-

2-(3,5-difluorophenyl)-N-cyclopropylmethylacetamide,



(RR) - 5- ((4-

chl orophenyl ) -{3-[ (3, 5-di fl uorophenyl)

nmet hyl sul f onyl nmet hyl ] azeti di n-1-yl } met hyl ) pyri m di ne, 10

(SS)-5-((4-

chl orophenyl ) -{3-[ (3, 5-di fl uor ophenyl)

met hyl sul f onyl net hyl ] azeti di n- 1-yl } net hyl ) pyri m di ne,
(SS)-{1-[(2-chloropyrid-5-yl)-(4-chlorophenyl) et hyl ]
3-[(3,5-di fl uorophenyl ) net hyl sul fonyl net hyl ] azeti di ne, 15
(RR)-{1-[(2-chl oropyrid-5-yl)-(4-chiorophenyl) et hyl ]
3'[(315'd'f|QQWQthﬁ¥hh@3Mh%%§%&%%%%h@&ﬁH%Eh@%@%b@k?%ﬁ§63—yl}—

(RS)-{1-[(2-chloropyrid-5-yl)-(4-chl orophenyl’) net hyl ]

3-[ (3, 5-di f| aer(epbeny ) netdayheulyflorw-rsichyckapetlinditnglacetamide,
(SR)-{1-[(2-chl oropyrid-5-yl)-(4-chl orophenyl) et hyl ]

3-[(3, 5-di fluorophenyl ) net hyl sul fonyl net hyl ] azetidine, 25 their optical
isoners and their pharmaceutically acceptable salts with an inorganic or
or gani ¢ aci d.(R$2 -2Prdcd®s sf(dr cprleparineg vithaetbygdargs igfhi n—Bowydul-a (1)
according to claim1 for which Rrepresents 296 a radical CR R2, in which
Rl represent $d hydfgdenozcancnand Rz isopresanesesamadiecal C (R8) (RL1)
(R12) in which R8 represents a hydrogen atom R11 represents a radical
-S02-Ar, -S02-Het or -SQRal k and R12 represents a 5 hydrogen atomor a

radi cal Ar
b in which
a hydrogen

10

15

20

25

or, Het, .characterized in. th a. derivative.of fornula: R3 O2 Ra
RéRPe%rége %Sé% §é§fr?pﬁgﬁygﬁmﬁF%¥§&F&5F1§ﬁ8 ST§LRD represents

aEQqBQ%—@@fﬁﬁor@%%e%@l@L%lhsopropylacetamide,

(S)-2-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-

2-(3,5-difluorophenyl)-N-isopropylacetamide,

(RS)-1-[bis(4-chlorophenyl)methyl]-3-[1-(3,5-difluoro-

phenyl)-l1-methylsulfonylethyllazetidine,

(R})-1-[bis{4-chlorophenyl)methyl]-3-[1-(3,5-difluoroc-

phenyl)-l-methylsulfonylethyl]lazetidine,

(S)-1-[bis(4-chlorophenyl)methyl-3-[1-(3,5-difluoro-

phenyl)-1l-methylsulfonylethyl]azetidine,

(RS)~-1-[bis(4-fluorophenyl)methyl]-3-[(3,5-diflucro-

phenyl)methylsulfonylmethyl]lazetidine,

(R)-1-[bis(4~-fluorophenyl)methyl]-3-[(3,5-difluoro-

phenyl)methylsulfonylmethyl]azetidine,



radical, Ar and Het having the same neanings as in claiml, is reduced,
the product isolated and optionally converted to a salt with an inorganic
or organic acid. 15 13. Process for preparing the conpounds of formula
(1) according to claiml for which Rrepresents a radical CRLR2, in which
Rl represents a hydrogen atom and R2 represents a radical C(R8) (R11)
(R12) in which R8 represents a hydrogen atom Rl1l represents a radical 20
-S2- Ar, -S02-Het or -SQRalk and R12 represents a hydrogen atom or a

radical Ar or dhet, (ghar@ctanizeshddhyit m?ettreflqe@—v[a\tﬂ ve R3IGH(BIIR4 i's
reacted with a derlvatlve of fornula: HN'L in which Ra represents an

al kyl, Het orrAnygdicaalyland £ IRy Inepresgnt-sta diyd,ogen atomor an Ar, Het
or alkyl 5 radical, Ar and Het having the same neanings as in claiml, the
product isolated and optionally converted to a salt with an inorganic or
organic acid. 14. Process for preparing the conmpounds of forrmula (I)
accor di ng to (@il [f (Gr-puriicly IR T @prodslemopheny 1d medadivddl- C=C (R5) S02R6 or

C=C (R7) SOZaIk characterized in that a derivative of formula: R 3 Rc
SO02Ra 5 [(3,5—difluorophenyl)methylsulfonylmethyl}azetidine,

(58)-{1-[(3-pyridyl)-(4-chlorophenyl)methyl] -

3-1(3,5-difluorophenyl)methylsulfonylmethyl]azetidine,

10 (RR)-{1-[(3-pyridyl)-(4-chlorophenyl)methyl]-

3-[(3,5-difluorophenyl)methylsulfonylmethyl]lazetidine,

(SR)-{1-[(3-pyridyl)-(4-chlorophenyl)methyl]-3~-[ (3, 5-
difluocrophenyl)methylsulfonylmethyllazetidine,

15
(RS)-{1-[(4-pyridyl)-(4-chlorophenyl)methyl]-3-[(3,5~

difluocrophenyl)methylsulfonylmethyllazetidine,

S)-{1-[(4-pyridyl)-(4-chlorophenyl)methyl]-3-[ (3,5~

20 difluorophenyl)methylsulfonylmethyl]azetidine,

(RR)-{1-[(4-pyridyl)-{4-chlorophenyl)methyl]-3-[(3,5-

difluorophenyl)methylsulfonylmethyl)azetidine,

25 (SR)-{1-[{4-pyridyl)-(4-chlorophenyl)methyl]-3-[(3,5-

difluorophenyl)methylsulfonylmethyllazetidine,



Rb 15 in which either Ra represents a radical Ar or Het and Rb represents
a hydrogen atomor an al kyl radical, or Ra represents an al kyl radical and
Rb represents a cycloal kyl, heterocycl oal kyl or heterocycl enyl radical
optionally substituted with a radical -CSO phenyl, Rc 20 represents a
hydrogen atom or an acetyl radical, R3,,84, Ar and Het having the same
nmeanings as in claiml, is 298 dehydrat ed, the product isolated and
optionally converted to a salt with an |norgani c or organic acid. 15.

Process for preparsng 4k 1c0mpewrds jaf 3 fommelay;(d C%Q)%reqt gtoclaiml
for which R Bepresents 5 a radi cal C—C (R) SO2R6 or (y'l) SQ2al k,

char act eri zegheith yi1hat) ARICHRHNRA a3 Jraaged -Wiitiea ndarn |p\5@tl|me11@1fe Jornmul a:
02-Ra in which either Ra represents a radical Ar or Het and 10 Rb
represents a hydrogen atom or an al kyl radical, or Ra represents an al kyl
radi cal and Rb represents a cycloal kyl, het erocycl oal kyl or heterocycl enyl
radi cal opti(@&al-5y ( sidbsthi ltaxtcethamyth - F-ddiZodi- diC30grpemEny IR represents
a hydrogen atomor an acetyl radial, R3, R47 15 Ar and Het having the same
meani ngs as F‘Wtéﬂyélsmlﬁontyﬁé“etﬁ‘ryddti’czteq@&“aﬂed’ldﬁtﬂftéb’tﬂ eyaimiddardverted to a
salt wth an inorganic or organic acid. 16. Process for preparing the
conpounds of forrrula (n accordi ng to claiml for which Rrepresents 20 a
radi cal CR1R2 |c sent.s dr.ogen om an R2 J.epresents a
radi cal C(R8) EFRSY (R Q ]ﬁ el R LAt S A

methylsulfonylmethyl]azetidin-l-yllmethyl)pyrimidine,

10 (S88)-5-((4-chlorophenyl)-{3-[(3,5-difluorophenyl) -

methylsulfonylmethyllazetidin-l-yl}methyl)pyrimidine,

(SS)-{1-[(2-chloropyrid-5-yl)-(4-chlorophenyl)methyl]-

-[(3,5-difluorophenyl)methylsulfonylmethyl]azetidine,

(RR)-{1-[(2-chloropyrid-5-yl)~-(4-chlorophenyl)methyl]-

3-[(3,5-difluorophenyl)methylsulfonylmethyl]azetidine,

(RS)-{1-[(2~chloropyrid-5-yl)-(4~-chlorophenyl)methyl]-

20 3-[(3,5-difluorophenyl)methylsulfonylmethyl]lazetidine,

(SR)—-{1-[(2-chloropyrid-5-yl)-(4-chlorophenyl)methyl]-

-[(3,5-difluorophenyl)methylsulfonylmethyl]azetidine,

25 their optical isomers and their pharmaceutically
acceptable salts with an inorganic or organic acid.
12. Process for preparing the compounds of

formula (I) according to claim 1 for which R represents



represents a hydrogen atom RO represents a radical -CO NR26R2-7 and R o
represents a radical Ar or Het, <characterized in that an am ne HNR26R27 in
whi ch R26 and 299 R2- have the sane neanings as in clam1, is reacted with
an acid of fornula: R3 R44 Ni COOH R o 5 in which R3, R4 and R1O have
the same neanings as in claiml1, the product isolated and optionally
converted to a salt with an inorganic or organic acid. 17. Process for
preparing the conpounds of 10 formula (1) according to claiml1l for which R
represents a radiicall GRIR?Z iim WHodh R represents a hydregen ateom and R2
represents a radical C (R85 (R9) (R13) in which R8 represents a hydrogen
atom RO repaesemrtSréprashcnd a - PR and B0 (repr esent srawhadhcal Ar or
Het, 15 characterized in that the corresponding ester of fornmula: R3 R4-~
N L-~ COQal k reRire siem twhiac hyiR3ogeh andmRl R havep tdmeersadme neadidwgls as in

~50,-Ar, -S0;-Het or -S0zalk and Ri; represents a
5 hydrogen atom or a radical Ar or Het, characterized in

that a derivative of formula:

%Oz- Ra
b

in which Ra represents an alkyl, Het or Ar radical and

10 Rb represents a hydrogen atom or an Ar, Het or alkyl
radical, Ar and Het having the same meanings as in
claim 1, is reduced, the product isolated and
optiocnally converted to a salt with an inocrganic or
organic acid.

15 13. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CR3iR;, in which R; represents a hydrogen atom
and R, represents a radical C(Rg) (R11) (Ri2) in which Rg
represents a hydrogen atom, Rj; represents a radical

20 -S80;-Ar, -S0;-Het or -S0salk and Rj; represents a
hydrogen atom or a radical Ar or Het, characterized in
that a derivative R3CH(Br)Rs 1s reacted with a

derivative of formula:



20 claim 1l and alk represents an alkyl radical (1-6Cin the formof a
straight or branched chain, is 300 hydrol yzed, the product isolated and
optionally <converted to a salt with an inorganic or organic acid. 18.
Process for preparing the conmpounds of fornmula (I) according to claim1l
for which Rrepresents 5 a radical CRLR% in which RL represents a hydrogen
atomand R2 represents a radical C(R8) (R9) (R o) in which R8 represents a
hydrogen atom R9 represents a rgdical -COCalk or -CH2OH and R o
represents a radical Ar or Het,"'Gharacterized in that a conmpound of
formula: 10 R R4~ N--i COCal k io |in which R3, R4 and Ri o have the sane

nmeanings as in claim1 and alk repre§QQi:z§h4%ﬁkyl radical (1-6Cin 15 the
h

formof a straight or branched chain), Ns reduced, the product isolated
and optionally converted to a salt wt i norganic or organic acid. 19.
Process for preparing the conmpounds of formula (I) according to claim1l
for which R represents 20 a radical CR R2 in which RL represents a
hydrogen atom and R2 represents a radical C (R8) (R9) (Rio) in which R8
represents aihydhagénRat arprR8enepr esenfl&ya,r ddiccak ArNHEODeEK and Ri o
represents a radical Ar or Het,

Rb represents a hydrogen atom or an Ar, Het or alkyl

5 radical, Ar and Het having the same meanings as in
claim 1, the product isolated and optionally converted
to a salt with an inorganic or organic acid.
14. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents

10 a radical C=C{(Rs)S0:R¢ or C=C(R+)S0salk, characterized in

that a derivative of formula:

RS
RTK
N_._-
Rc
SO,Ra
Rb

15 in which either Ra represents a radical Ar or Het and
Rb represents a hydrogen atom or an alkyl radical, or
Ra represents an alkyl radical and Rb represents a
cycloalkyl, heterocycloalkyl or heterocyclenyl radical
optionally substituted with a radical -CSO-phenyl, Rc

20 represents a hydrogen atom or an acetyl radical, Rs, Ru,

Ar and Het having the same meanings as in claim 1, is



characterized in that an al cohol al kOH for which alk 301 represents an

al kyl radical (1-6Cin the formof a straight or branched chain) is
reacted with a derivative of fornula: R3 N5 in which R3, R4 and R10 have
the sanme nmeanings as in claiml1, the product isolated and optionally
converted to a salt with an inorganic oggorganic acid. 20. Process for
preparing the conpounds of 10 fornula (I) according to claim1 for which R
represents a radical CRLR2 in which Rl represents a hydrogen atom and R2
represents adeagidealte@,( R ERIHUCRIAk 1A tehi ehdRpriepresgnt s a hydrogen
atom R9 represents a radical -NHCO NH alk and R10 represents a radical
Ar or Het, 15oaharaetertiozed siad tt hett ham narinee gank NH2 rf o qwhiieh aalild .
represents an alkyl radical (1-6Cin the formof a straight or branched
chain) is reacted withla. dériogatsisvd oof pireparliag 302 R4MROUNARI @fi n whi ch
R3, R4 and R10 have the sane neanings as in_ fornmula (1), the product

i sol ated and f6ptidRal(ly accRFErNed too cdadal tL Eiorrh wan cihnBr gapire senter gani ¢

aci d. .
5 a radical C=C(Rs)SO3R¢ or C=C(Ry)S0salk, characterized in

that RisCH(Br)R, is reacted with a derivative of formula:

HN—
H

SO,-Ra

b

in which either Ra represents a radical Ar or Het and
10 Rb represents a hydrogen atom or an alkyl radical, or
Ra represents an alkyl radical and Rb represents a
cycloalkyl, heterocycloalkyl or heterocyclenyl radical
optionally substituted with a radical -CSO-phenyl, Rc
represents a hydrogen atom or an acetyl radial, Ri3, R.,
15 Ar and Het having the same meanings as in claim 1, the
product isolated and optionally converted to a salt
with an inorganic or organic acid.
16. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
20 a radical CRiR; in which R; represents a hydrogen atom
and R; represents a radical C(Rg) (Rg) (Rig) in which Rg
represents a hydrogen atom, Rg represents a radical
-CO-NRy¢R27 and Rjg represents a radical Ar or Het,

characterized in that an amine HNR,;¢R.7 in which Rse¢ and



5 21. Process for preparing the conpounds of formula (1) according to
claim1 for which Rrepresents a radical CRIR2 in which R is a hydrogen
atomand R2 represents a radical -C (R8) (Ry) (R13) , R8 is a hydrogen
atom R9 is a radical -CH2-NHR28, R28 represents a 10 -CH2-al k or benzyl
radi cal and R10 represents a radical Argor Het, characterized in that a
derivative of formula: R o 15 in which R3, R4 and R10 have the sane
meanings as in claiml, is reacted with an al dehyde RdCHO for which Rd
represents ar;Chizral kity henzyedadigalaand allk:in epr esertsa aeal kyl
radical (1-6Cin the formof a straight or branched chain), the product
i sol ated andw30B8 ept acndl byY comwented to a salt with an inorganic or
organic acid. 22. Process for preparing the conmpounds of forrmula (I)
according to claim1 for which Rrepresents 5 a radical CRIR2 in which Rl
is a hydrogen atom and R2 represergs a radical -C (R8) (R9) (R10) , RBis a
hydrogen atom R9 is a radicalg- -NHR28, R28 represents a radical
-SQRal k and R10 represents a raddcak Ar or Het, <characterized in that an
amine of formula: 10 Rio in which RN-RA and RLO have the sane meani ngs as
in claiml, is reacted with a derivEtive ClSQ2Re for which Re represents
an alkyl radical (1-6Cin the formo \\/COOH
R1

0

in which R3, R; and Rip have the same meanings as in
claim 1, the product isolated and optionally converted
to a salt with an inorganic or organic acid.
17. Process for preparing the compounds of
10 formula (I) according to claim 1 for which R represents
a radical CR;R; in which R; represents a hydrogen atom
and R; represents a radical C(Rg) (Rg) (Rig) in which Rg
represents a hydrogen atom, Ry represents a radical
-COOH and Rj;y represents a radical Ar or Het,
15 characterized in that the corresponding ester cf

formula:

COOalk
~C

R10

in which Rj3, Ry and Rjp have the same meanings as in
20 claim 1 and alk represents an alkyl radical (1-6C in

the form of a straight or branched chain, 1is



15 straight or branched chain), the product isolated and optionally
converted to a salt with an inorganic or organic acid. 23. Process for
preparing the conpounds of fornmula (1) according to claim1l for which R
represents 20 a radical CRIR2 in which R1L is a hydrogen atom and R2
represents a radical -C (R8) (R9) (R10)3gpR8 is a hydrogen atom RI9 is a
radi cal -CH2-NHR28, R28 represents a 304 radical -CO NHal k and R10
represents a radical Ar or Het, characterized in that a derivative of
formul a: R3hRdirolyzeid,- NH2 Rir@dmcitn iwhilah eB3.ank4 opid oRkQ 1kave t he sane
meanings as in claiml, is reacted with a derivative RFNCO for which Rf
represent s arocalvlkeyltedadiocal sE1t6@iith the ihormaafi ca orsoraiaghtc ek ikr.anched
chain), the product isolated and optionally converted to a salt with an

i norganic or 10 organil®.aciFdoc24s Pogeesspialngr épar icegprhedsomgounds of
formula (1) according to claim1l for which Rrepresents a radical CRIR2 in
which Rl is &CHKPdlégen  atGRoad R tor egrédent $0& madicaR XEPERSENERI) (R1O)
, RB is a _hydrogen 15 atom RO is a radical -CH2-NHR28, R28 represents a
-Coal k, cycl Balr%ﬁl&lav%y CEaFbory IS I alfRPI SRRy B S X667 eHP'noH

radical and R1Q tepresents.a radical & 81x,) (ry) (Rio) in which R,

represents a hydrogen atom, Ry represents a radical
-CO0Oalk or -CH;0H and Rig represents a radical Ar or

Het, characterized in that a compound of formula:

10
Rs
R, \
N_
\\rCOOaIk
Rw
in which R3, Rgs and R;p have the same meanings as in
claim 1 and alk represents an alkyl radical (1-6C in
15 the form of a straight or branched chain), is reduced,

the product isolated and optionally converted to a salt
with an inorganic or organic acid.
19. Process for preparing the compounds of

formula (I) according to claim 1 for which R represents
20 a radical CRiRy; in which R; represents a hydrogen atom

and R; represents a radical C(Rg) (Rg) (R1g) in which Rg

represents a hydrogen atom, Rg represents a radical

-NHCOOalk and Rjg represents a radical Ar or Het,

characterized in that an alcohol alkOH for which alk



Het, characterized in that a derivative of fornmula: 305 NH2 Rio in which
R3, R4 and R10 have the sane neanings as in claiml, is reacted with an
acid HOOCRg for which Rg represents an alkyl (1-6Cin the formof a
straight or 5 branched chain), cycloal kyl (3-10C)al kyl (1-6C in the form of
a straight or branched chain), cycloalky](3-10C) or -(CH2)nOH radical and
nis equal to 1, 2 or 3, the product isolated and optionally converted to
a salt with an inorganic or organic acid. 10 25. Process for preparing the

conpounds of refafa@dnt s( lan aasandifg it 1cl @i-mwcl ifornehicghnRJepresents  a
radical CRIR2 in which Rl is a hydrogen atomand R2 is a radical

- CONR13R19r chamdcther iozed damdheat cvaian e HNREIRBA wiinhwhi ch R13 and R14
have the sane neanings as in 15 claim1l, is reacted with a derivative of
formula: N <derCoaiive wii dclorR3land R4 have the sanme neanings as in fornula
(1), the product isolated and optigpally converted to a 20 salt with an

i norgani c or organic acid. 306 26. Brocess for preparing the conpounds of
formula (1) according to claim which R represents a radical CRIR2 in
which RL is a hydrogen atom and ‘R i § radi cal - CH2- CONR13R14r
characterized in that an amne 5 HNRI3R14 in which R13 and R14 have the
sane neanings as in =C=0

10

in which R3, R4 and Ry have the same meanings as in
claim 1, the product isolated and optionally converted
to a salt with an inorganic or organic acid.
20. Process for preparing the compounds of
10 formula (I) according to claim 1 for which R represents
a radical CRiR; in which R; represents a hydrogen atom
and R; represents a radical C(Rg) (Rg) (Ryp) in which Rg
represents a hydrogen atom, Ry represents a radical
-NH-CO-NH-alk and Rj; represents a radical Ar or Het,
15 characterized in that an amine alkNH, for which alk
represents an alkyl radical (1-6C in the form of a
straight or branched chain) is reacted with a

derivative of formula:



claiml, is reacted with a derivative of formula: R3 R4 N LI-"Z COOH in
which R3 and R4 have the sane neanings as in claim1l the product isolated
and optionally converted to a salt 10 with an inorganic or organic acid.
27. Process for preparing the conpounds of formula (1) according to claim
1 for which Rrepresents a radical CRIR»in which RL is a hydrogen atom
and R2 is a radical -CH2-CONRL3R19r characterized in that a 15 derivative

of formula: "~CONRL3R14 in which R4, R13 and Rl14 have the sanme neani ngs
as in claiml, is reduced, the prqgduct isolated and 20 optionally
converted to a salt wth an ing( ic or organic acid. 307 28. Process for

preparing the conpounds of forrula ) according to claim1 for which R
represents a radical CRIR2 in which|RlL {s a hydrogen atom and R2
represents a radical -SOR6, characterll 1\%E,that a 5 derivative of

formula: \SR6 in which R3, R4 and R6 have\pheVse#®e meanings as in claim1
is oxidized, the product isolated and opthonally converted to a salt with

an inorganic or 10 organic acid. R,

in which R3, Rgq and Rjp have the same meanings as in
formula (I), the product isolated and optionally
converted to a salt with an inorganic or organic acid.

5 21. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CR;R; in which R; is a hydrogen atom and R;
represents a radical -C(Rg) (Rg) (Rig), Rg is a hydrogen
atom, Rg is a radical -CH;-NHRyg, Rpg represents a

10 -CHz-alk or benzyl radical and R;p, represents a radical
Ar or Het, characterized in that a derivative of

formula:

L NH,
Y—

Ry

15 in which Rs, R; and Rjp have the same meanings as in
claim 1, is reacted with an aldehyde RdCHO for which Rd
represents a -CHy-alk or benzyl radical and alk
represents an alkyl radical (1-6C in the form of a

straight or branched chain), the product isolated and



29. Process for preparing the conmpounds of formula (1) according to claim
1 for which Rrepresents a radical CRIR2 in which RL is a hydrogen atom
and R2 represents a radical -S02R6, characterized in that a 15 derivative
of formula: in which R3, R4 and R6 have the sanme neanings as in claiml,
is oxidized, the product isolated and 2{ppptionally converted to a salt
with an inorganic or organic acid. 308 30. Process for preparing conmpounds
of formula (1) according to claim1 for which R represents a radical
CRIR2 in whi eptRbniag 1§ hyeregerdattemaand 1R2 witepeesentsganiadicgal - COR6 or
-CO-cycloal kyl, 5 characterized in that a derivative of formula: R3 R4 N
L CON( CH) OCH®rigarwki eltiB3 and R4 have the sanme neanings as inclaiml, is
reacted with a derivative RMMgBr for which Rh has the sane neanings as R6
inclaiml or el se repkésensogesd rfadi palepeydhngaltkyl €3npOChdst & product
isolated and optionally converted to a salt with an inorganic or organic
aci d. 31. Préeé8slpor(Ipr &5&ORg ohé oc dpdiinds forr whaérchuRa repyresecordi ng to
claiml1 fqor which R represents 15 a radical CRLR2 in which RL is a

hydr ogen t ofh 4RG3 L CRiRz in which Ry 1s a hydrogen atom and R,

represents a radical -C(Rg) (Rg) (R1g), Rs i1s a hydrogen
atom, Rg is a radical -CH;-NHR,g, Ryg represents a
radical -SOzalk and Rjp represents a radical Ar or Het,
characterized in that an amine of formula:

10

L
\T//_—NHz
Rw
in which R3, Ry and Rip have the same meanings as in
claim 1, is reacted with a derivative ClSO;Re for which
Re represents an alkyl radical (1-6C in the form of a
15 straight or branched chain), the product isolated and
optionally converted to a salt with an inorganic or
organic acid.
23. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
20 a radical CR;R; in which R; is a hydrogen atom and R;
represents a radical -C(Rg) (Rg) (R19), Rg is a hydrogen

atom, Ry is a radical -CH,—-NHRg, Ryg represents a



represents a radical -C(OH) (R6) (R12) or -C (OH) (R6) (alkyl) ,
characterized in that a derivative of formula: 20 309 in which R3,
R6 have the same nmeanings as in claiml, is reacted with a derivat
Ri MgBr for which R has the same neanings as R12 in claim1, or else
represents an alkyl radical (1-6Cin theggformof a 5 straight or branched
chain), the product isolated and optionally converted to a salt with an

i norgani c or

organi c acid. 32. Process for preparing the conpounds

R4 and
ive

of

formula (1) aecardilngcoeNeaaikmahd @&, Wighe Riepreseriscalltha gadi cal CRIR2
in which RL is a hydrogen atom and R2 represents a radical -C(=NCal
- C (=NO CH2- GetCHZh aRGIc tehrdrzact emi zadti a lkati va tderl vwat ifvemuQf :f ormul a: 15
COBS in which R3, R4 and R6 have ghe sane neanings as in claiml,
reacted with a derivative RRONH2 f9r which R represents an al kyl
(1-6Cin the formof a straigH?4 branched chain) or -CH2-CH=CH2,

product 20 isolated and optionally cqQ

rted to a salt with an 1ino

or organic acid. 33. Process for preparijpg the conpounds of formnul

according to claim1 for which Rrep
a hydrogen atom and R2

10

ts

arsﬁflcal CR1IR2 in whi

10

in which R3, R4 and Rip have the same meanings as in
claim 1, is reacted with a derivative RfNCO for which
Rf represents an alkyl radical (1-6C in the form of a
straight or branched chain), the product isolated and
optionally converted to a salt with an inorganic or
organic acid.

24. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CR;R; in which R; is a hydrogen atom and R,
represents a radical -C(Rg) (Rg) (Rig), Rg is a hydrogen
atom, Rg is a radical -CH;-NHR»3, Ryg represents a
-COalk, cycloalkylalkylcarbonyl, cycloalkylcarbonyl or
-CO- (CH3),OH radical and Rjyp; represents a radical Ar or

Het, characterized in that a derivative of formula:

k) R6 or

is

r adi cal

t he
rganic
a (1)

ch Rl is



310 represents a radical -CH (R6) NR31R32, R31 and R32 represent hydrogen
atons, characterized in that agueous amonia is reacted wth a derivative
of formula: OV 5 in which R3, R4 and R6 have the sane neanings as in
claim1 and Ms represents a nethyl sul fonyl oxy radical, the product

i sol ated and optionally converted to a st wth an inorganic or organic
acid. 10 34. Process for preparing the conpounds of fornula (I) according
to claim1 for which Rrepresents, a radical CRIR2 in which RL is a
hydrogen atom and R2 represents §3radical -CH (R6) NR31R32, R31 is a
hydrogen atomand R32 is an algyl\ Ar or -alk-Ar radical, 15 characterized
in that a halide HalR31 is reacted W,th a correspondi ng conpound of
formula (1) for which R represents radical CRIR2 in which RL is a
hydrogen atom and R2 represents a radical -CH (R6) NR31R32, R31 and R32
are hydrogen atons, the product isolated kptionally converted to a
salt with an inorganic or organic acid. 35. Process for preparing the
conmpounds of formula (I) according to cI?%n11 for which R represents a
radical CR R2 in which RL is a hydrogen atom and R2 311 represents a

radi cal -CH (R6) NR31R32, R31 and R32 are alkyl, Ar or -alk-Ar radicals,
characterizedn whikat Ra, Ralame HHalIR32: | tthe eaniedaddihgs cof raspondi ng
conpound

claim 1, is reacted with an acid HOOCRg for which Rg
represents an alkyl (1-6C in the form of a straight or
5 branched chain), cycloalkyl(3-10C)alkyl(l-6C in the
form of a straight or branched chain),
cycloalkyl (3-10C) or -(CH),OH radical and n is equal to
1, 2 or 3, the product isolated and optionally
converted to a salt with an inorganic or organic acid.
10 25. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CRjR; in which R; is a hydrogen atom and R, is
a radical -CONR;3Rj14, characterized in that an amine
HNRi3R14 in which Ri3z and Rys have the same meanings as in

15 claim 1, is reacted with a derivative of formula:

3
A,

N_..—

COOH

in which R3 and Rs have the same meanings as in formula
(I), the product isolated and optionally converted to a

20 salt with an inorganic or organic acid.



of formula (1) for which Rrepresents a radical CRR* in 5 which RL is a
hydr ogen atom and R2 represents a radical -CH (R6) NR31R32, R31 is a
hydrogen atom and R32 is an alkyl, Ar or -alk-Ar radical), the product
isolated and optionally converted to a salt with an inorganic or organic
acid. 10 36. Process for preparing the goppounds of formula (1) according
to claiml1l for which Rrepresents a radical CRIR2 in which RL is a
hydrogen atom and R2 represents a radical -CH (R6) NR31R32, R31 is a
hydrogen atom and R32igs aprdcel @yl Rbari2behal kufbtadiscals 15
characterized in that an al dehyde RaCHO for which Ra is "an al kyl or

-al k- Ar radi ¢alkemiug ar 6act edcwiriding teornespondirdg ¢oARAURd reb Larhulisa (1)
for which R represents a radical CR2ZR2 in which RL is a hydrogen atom and
R2 represent 8 @adadiadalCR1RH {(1IR6yhINRBTTR32 s R3hyandg20 R32mamedhgdr ogen
atons, the product isolated and optionally converted to a salt with an

i norgani c or @ gegasiaé aébd-C8¥R1:Pn ocedsr fayrt uriegrat iiny theet conpouinds  of
formula (1) according to claim1 for which Rrepresents 25 a radical CRLR2
in which Rl A¥RasfiydiBgBRLiaRofaR@dRRr dres difts sRmeadiasdli ngGH R6)n
NR31R32, R31 is.an_alkyl, Ar or -alk-Ar radical and R32 is a (2-6C) alkyl
or - (2-6C)afReAF radiCalFe3chEFakieli Zed i Vet cant3f2raRdehyde RaCHO f or

which Ra is an al kyl or -al k-Ar dical is reacted with a correspondi ng
compound of formula (1) for whhch\R represents a radical CRIRc in
4
L
COOH
~N

in which R3 and Ry have the same meanings as in claim 1,
the product isclated and optionally converted to a salt
10 with an inorganic or organic acid.
27. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CRiR; in which R; is a hydrogen atom and R, is
a radical -CH,-CONRi13Ry4, characterized in that a

15 derivative of formula:

3
94,\

N..—

Q§//CONRwRM

in which Ri3, R4, Ri3 and Ris have the same meanings as in
claim 1, is reduced, the product isolated and
20 optionally converted to a salt with an inorganic or

organic acid.



which RL is a hydrogen atomand R2 represents a radical 5 -CH (R6) NR3, R32r
R31 is a hydrogen atomand R32 is an alkyl, Ar or -alk-Ar radical, the
product isolated and optionally converted to a salt with an inorganic of
organic acid. 38. Process for preparing the conmpounds of 10 formula (1)
according to claim1 for which Rrepresgids a radical CRIR2 in which Rl is
a hydrogen atomand R2 represents a radical -CH (R6) NR31R32, R31 and R32
formwith the nitrogen atomto which they are attached a heterocycle
chosen from aziri di nyl 28azetpirdicegls, £5% gY%EQEEQBHXheaQ@meB%HEdBQy|1
characterized in that a dihalide Hal-(2-5Calk-Hal is reacted with a

cor r espondi ngoconpaurid ) ok choraihg thb) cfaimhi ¢brRwhiepr esesps «achadi cal
CRLIR2 in which RL is a hydrogen atomand R2 represents a radical -CH (R6)
NR31R32, R312amdd2@aR3ZRaRe ihydrhoigen Rat dssa hiydrppeduetomsahat ed and
optionally converted to a salt with an inorganic or organic acid. 39.
Process for PFEPEFERESt Re Té6APFEENdSOBE, ¢lorratberijedctordiarg 40 claim 1
for which_R represents 5 a radical CRIR2 in which RL is a hydrogen atom
and R2 reBre§8£ﬁ¥aélV§dP aff orBlRE) NHSORal k, characterized in that a
derivative of formula: 313 in whichR3, R4 and R6 have the same meanings as
in claiml, is reacted with a dgﬁiv tive A SQalk for which alk
represents an al kyl radical (1-6C%4 he formof a 5 straight or branched
chain), the product isolated and N——

AN

SR

6
in which R3, Ry and Rg have the same meanings as in
claim 1, is oxidized, the product isolated and
optiocnally converted to a salt with an inorganic or

10 organic acid.

29. Process for preparing the compounds of

formula (I) according to claim 1 for which R represents
a radical CR;R; in which R; is a hydrogen atom and Ry
represents a radical -SO,Rg, characterized in that a

15 derivative of formula:

in which Rj3, Rs; and Rg have the same meanings as in
claim 1, is oxidized, the product isolated and
20 optionally converted to a salt with an inorganic or

organic acid.



optionally converted to a salt with an inorganic or organic acid. 40.
Process for preparing the conmpounds of formula (lI) according to claim1l
for which Rrepresents 10 a radical CRLR2 in which RL is a hydrogen atom
and R, represents a radical -CH(R6) NHCONHal k, characterized in that a
derivative of forrmula: 15 in which R3, R4 and R6 have the sane neani ngs as
inclaiml, is reacted with a derivative al kNCO for which alk represents
an alkyl radical (1-6Cin the formof a straight or branched chain), the
product isol ated and tio o] r .a salt with an inorganic or
20 organic acid. 314 4??.Prggg§§5%o?%grg%% %%é%ﬁh%°€€8383ﬁd§fgf formul a
(I') accordi ngotauthai(m 1aker -Whhegh resen r.adi ¢al R2 i_n which
R1 is a hydrogen atoé?gnd R2 w?g%rggéﬁﬁglg ?ag?galhé?g-%HfﬁgE%ﬁéﬁﬁél,
characterized radichbatRardenm waticre Qf ikobmiharobBWaikeh B3y B4 and R6
have the sanme neanings as in claim1, is reacted with a derivafive R3_COOH
for which 10r&8tebhastthe sadecaRanCogs & +Coctpemdikyhe product isolated
and optionally converted to a salt with an inorganic or organic acid. 42.
Process fbr phepartagithe conpbahds dérifarmukaocf! Foamgording to claim 1
for which Rrepresents 15 a ragjcal CRIR2 in which RL is a hydrogen atom
and R2 represents a radical -CH2COR6, characterized in that a derivative
of formul a: R,

N_._‘

\
CON(CH,)OCH,

in which R; and R; have the same meanings as in claim 1,
is reacted with a derivative RhMgBr for which Rh has
the same meanings as Rg in claim 1 or else represents a
10 radical cycloalkyl(3-10C), the product isolated and
optionally converted to a salt with an inorganic or
organic acid.
31. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
15 a radical CRjR; in which R; is a hydrogen atom and R,
represents a radical -C(OH) (Rg) (Rjp) or
-C(OH) (R¢) (alkyl), characterized in that a derivative of

formula:

20



"\, CO-N(CH3) OCH3 20 in which R3 and R4 have the same neanings as in claim
1, is reacted with a derivative of fornula R6MyBr for which 315 R6 has the
same neanings as in claiml, the product isolated and optionally converted
to a salt with an inorganic or organic acid. 43. Process for preparing the
conmpounds of 5 fornmula (1) according to laim1 for which Rrepresents a
radical CR R2 in which Rl is a hydrogen d@omand R2 represents a radical
-CH2-CH (R6) -NR31R32, characterized in that a derivative of fornula: R3

R~ 4 N--i |155wﬁ9chanh|§g Y dh§6 %E%R§%§§S%gqu%%ﬁ:n s.as in claim1,

is reacted with a derivative of ornu ﬁgl and R32

have the sanelgeaningssasehBeehaiMth, 2 LBE;RLOJYCT RiiHObaL Loptionally
converted to a saltn mfthean |norgan|3 or 8rgan|c aé?g ggﬁ gﬁ?ﬁcess for

preparing thrichapoundssehe mekAVhas(b REFQHﬂﬁlhﬁﬁlpl%fﬂéﬁéf” which R
represents a radical CRR2 in which R_is a hydrogen atom and R2

represents arepuésahtsChiz- & =NOakk)iR6a1charact eni zgd EBrmt Bat ja derivative
of formula: 20 316
5 straight or branched chain), the product isolated and

optionally converted to a salt with an inorganic or
organic acid.
32. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
10 a radical CRjR; in which R; is a hydrogen atom and R,
represents a radical -C(=NOalk)Rg or

-C (=NO-CH;-CH=CH;) R¢, characterized in that a derivative

of formula:

15
in which R3, Rs; and R¢ have the same meanings as in
claim 1, is reacted with a derivative RjONH, for which
Rj represents an alkyl radical (1-6C in the form of a
straight or branched chain) or -CH,~-CH=CH,, the product

20 1isolated and optionally converted to a salt with an
inorganic or organic acid.

33. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents

a radical CRjR; in which R; is a hydrogen atom and R,



in which R3 and R4 have the sane nmeanings as in claiml, is reacted with a
derivative of fornula al kKONH2 for which alk represents an al kyl radica
(1-6Cin the form of a straight or branched chain), the product isolated 5
and optionally converted to a salt with an inorganic or organic acid. 45.
Process for preparing the conpounds of sfeornula (1) according to claim1l
for which R represents a radical CRIR2 1h which RL represents a cyano
radical 10 and R2 represents a radical -C(R38) (Rl1l) (R12) in which R8 is a
hydrogen at omepehakacier zediidait hal @& okl xali v, 9fqfermia; RL2.in which
R3, R4, R 1 and R12 have the sane neanings as in 15 cl a|n1f i'S Teacted
with sodlun1hyamb@en bhensr, odhetr scselratzed and t0pki agaklby scapyentied to a
salt with an inorganic or organic acid. 46. Process for preparing the
conpounds of isf geagitad( Wi taceoddirigatca vel aifmtbrialawhi ch R represents 20 a
radical CRIR2 in which Rl represents a radical -S-al k-NRL6R17 and R2
represents a radical -C (Re) (R11) (R12) in which R8 is a hydrogen atom
characterized in that a derivativaqgf formula: 317 R4 N R12 in which R3,
R4, R11 and R12 have the sanme nmeaniphgs as in 5 claiml, is reacted with a
derivative HS-al k-NRL6RL7 for R; N—

L
\7,/CNMS

5 Re

in which Ri3, R; and Rg have the same meanings as in
claim I and Ms represents a methylsulfonyloxy radical,
the product isolated and optionally converted to a salt
with an inorganic or organic acid.

10 34. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CRyR; in which R; is a hydrogen atom and R.
represents a radical -CH(Rg¢)NR31R3;, Ry is a hydrogen
atom and Rz, is an alkyl, Ar or -alk-Ar radical,

15 characterized in that a halide HalRs;; is reacted with a
corresponding compound of formula (I) for which R
represents a radical CRi;R; in which R; is a hydrogen
atom and R; represents a radical -CH(Rg)NR3;R3:, R3; and
R3» are hydrogen atoms, the product isolated and

20 optionally converted to a salt with an inorganic or
organic acid.

35. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents

a radical CR:R; in which R; is a hydrogen atom and R.



whi ch alk represents an alk radical represents an alkyl radical (1-6Cin
the formof a straight or branched chain) and R16 and R1l7 have the sane
meanings as in claim 1, the product isolated and optionally converted to a
10 salt with an inorganic or organic acid. 47. Process for preparing the
conpounds of formula (1) according to glaim1 for which Rrepresents a
radical CR R2 in which RL represents a radical -NHRLS and R2 represents a
radical -C (R8) (R11) (R12) in which R8 15 is a hydrogen atom

charact eri zedebftebbat sa adekiavatilve crak f ermLa: R12,4H ¥hi gh R3, R4, Ril
and R12 have the sane neanings as in claiml, is reacted with a derivative
H2NRL; for whilglyl318rRb3 had kt-he sanecaBani kESrastieRickadl Mhl-hthe sproduct

i sol ated and optionally converted to a salt with an inorganic or organic
acid. 48. Prbeeddsef drlpsepar impdted conpounds ofe Spdratimy adrpowdarordi ng to
claiml for which Rrepresents a radical CRIR2 in which Rl represents an
al kyl radi caPt apamR2ar dgr edent ghachadi cabre€eR8y EGRI2PiERI2LRIR: i ch R8
is a hydr%gen ato characterized in that a derivative of formula: 10 in
whi ch R3, R4Y”hﬁfkfn1§hdl?ﬁ?l% RhY9ECT PR 3bfR MANRNFErEeSantclainadi,cals react ed

with a derivg#hviaﬂ“gl\/pal f or whi Cmﬁ (ﬁl k represents an al kyl radical (1-6C
in the form of a 15 SPFa gHE! of S bF anFEQIhad F9™ ot MxzepFedent s a netal ,

alkyl, Ar or -alk-Ar radical), the product isclated and
optionally converted to a salt with an inorganic or
organic acid.

10 36. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CRjR; in which R; is a hydrogen atom and R,
represents a radical -CH{(Rg¢)NR3:R3», R3; is a hydrogen
atom and Rz is a (2-6C) alkyl or -(2-6C)alk-Ar radical,

15 characterized in that an aldehyde RaCHO for which Ra is
an alkyl or -alk-Ar radical is reacted with a
corresponding compound of formula (I) for which R
represents a radical CRjR; in which R; is a hydrogen
atom and R; represents a radical -CH(Rg)NR31Ras, Rj;; and

20 R3; are hydrogen atoms, the product isolated and
optionally converted to a salt with an inorganic or
organic acid.

37. Process for preparing the compounds of

formula (I) according to claim 1 for which R represents

25 a radical CRiR; in which R; is a hydrogen atom and R,
represents a radical -CH(Rg)NR31R3z, R3; is an alkyl, Ar
or -alk-Ar radical and Rs3; is a (2-6C) alkyl or

-(2~6C)alk-Ar radical, characterized in that an



the product isolated and optionally converted to a salt wth an inorganic
or organic acid. 49. Process for preparing the conpounds of fornula (I)
according to claim1l1, for which R 20 represents a radical CRIR2 in which R
represents a radical -NR20R21 and R2 represents a radical -C(R8) (R11)
(R12) in which R8 is a hydrogen atom sgharacterized in that a derivative
of formula: 319 RA NR z in which R3, R4, R11l and R12 have the sane
meanings as in claiml, is reacted with a derivative HNR20R2, for Which 5

NRLOR21 has thelssane meaHO\gHasHikcIrl msl.at hg wnodyct_ . jisol.at ed and
optionally converted to a salt with an inorganic or organic acid 50.

Process for preparilng ¢ hegompowids of cdraresfoading ace@ling 40 claim 1
for which Rrepresents 10 a radical CRLR2 in which Rl represents a radi cal

- al k- NR18R19, foR1® land IR1 S arepirdsentR egrregem tat ensadichdr ach ey i zed i n t hat
a correspondi ng conpound of fornula (1) for which R represents a cyano
radical is MédGted: tRedphyduegensataredndnd: omponsditys conveitedl 15 to a
salt with _an inorganic _or organic acid. 51. Process for preparing the
conpounds “of ~FldRTINB3Epys ateot8i AghyBresarnpionopndghReh iR eepresents a
radi cal CRIRZ.in.which Rl r iﬁ(&%sﬁints a radical -al k-NR18R19, RI18
represents a hyaﬁdgéﬁ Sformd gadical, the product isolated and

optionally converted to a salt with an inorganic or
organic acid.
38. Process for preparing the compounds of

10 formula (I) according to claim 1 for which R represents
a radical CRjR; in which R; is a hydrogen atom and R»
represents a radical -CH(Re)NR31R3;, R3; and Rs, form with
the nitrogen atom to which they are attached a
heterocycle chosen from aziridinyl, azetidinyl,

15 pyrrolidinyl and piperidinyl, characterized in that a
dihalide Hal-(2-5C)alk-Hal is reacted with a
corresponding compound of formula (I) for which R
represents a radical CRjR; in which R; is a hydrogen
atom and R; represents a radical -CH(Rg)NR31R3,, Rs; and

20 R3: are hydrogen atoms, the product isolated and
optionally converted to a salt with an inorganic or
organic acid.

39. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents

25 a radical CRjR; in which R; is a hydrogen atom and R,
represents a radical -CH(Re¢)NHSO,alk, characterized in

that a derivative of formula:



20 represents an al kyl, cycloal kyl, cycl oal kyl al kyl, cycl oal kyl car bonyl ,
-S02al k, -CO- NHal k or -CQOQal k radical, characterized in that a halide
HalR19r Hal represents a halogen, is reacted with a correspondi ng 320
conmpound of forrmula (I) for which Rrepresents a radical CRLIR2 in which Rl
represents a radical -alk-NR 8R g, and R9 represent a hydrogen atom the
product isolated and optionally converted to a salt with an inorganic or 5
organic acid. 52. Process for prepahing t he conpounds of formula (1)
according to claim1 for which R repPesents a radical CRIR2 in which Rl
represents a radical -al k-NRL8RRS+A_R18 represents an al kyl radical and
R19 10 represents an al kyl, cycl odl kyN—cycl oal kyl al ky! ,

cycl oal kyl carbonyl, -SQal k, -CO NHal k or{-CQOCal k radical, characterized
in that an alkylhalide is reacted w corﬂgéﬁonding conpound of formula
(1) for which Rrepresents a radical CR1 [ ich RL 15 represents a
radi cal -al k-NR18R19, R18 represents a hydrogen atom and R19 represents
an al kyl, cycloal kyl, cycloal kyl al kyl, c oal kyl carbonyl , -SQ2al k,

-CO NHal k or -COCal k radical, the product isolated and optionally
converted toia salithwRth RN dMDriaRk&eOk herl gaRkCmaghdngd0,93, Process for
preparing the conpounds of fornula (I) according to claim1l Por whi ch R
represents alepadi ¢al iERtRAcicrdwhiich ei tbetvRtikepresens sx ardydiQgen at om
and R2 represents a radical -C (R8) (R9) (R10) or -C (R8) (R11) (R12) , or
Rl represent §1l&nrgPkgsenNe RISe LXFlcyanocalS{aFKENRA6RhE, fealkoMRA8R19 or

- NR20R21 Eadical and

straight or branched chain), the product isolated and

optionally converted to a salt with an inorganic or
organic acid.
40. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
10 a radical CR;R; in which R; is a hydrogen atom and R,
represents a radical -CH(R¢)NHCONHalk, characterized in

that a derivative of formula:

|
»,NHz
HG

15 in which R3, Rs and R¢ have the same meanings as in
claim 1, is reacted with a derivative alkNCO for which
alk represents an alkyl radical (1-6C in the form of a
straight or branched chain), the product isolated and

optionally converted to a salt with an inorganic or

20 organic acid.



R2 represents a radical -C(R8) (R11) (R12) and R8 represents an al kyl

radi cal, characterized in that a corresponding conpound of formula (1) for
which R8 is a hydrogen atom 321 is al kyl ated, the product isolated and
optionally <converted to a salt with an inorganic or organic acid. 54.
Process for preparing the conpounds of 3fgrmula (1) according to claim1
for which R represents 5 a radical C=C(R-)SQzZal k, characterized in that a
derivative of formula: R3 Ra NI R7 in which R3, R4 and R7 have the sane
meani ngs as in clai m ¥land rddcaeprRyeMre it ik hd adigludds 66 in 10 the
formof a straight or branched chain), is oxidized, the product isolated
and opt i onal Ifproervertled aarcardsald tonidllaian 1i ferrgamiicHoR ofegaiseras d. 55.
Process for prepari n% t he conpounds of fornmula (1) according to claim1
for which R Pep s CRiBz ain ahi calt KORIIRZ ai i ywhricglenRE tiosn anky @-ogen at om
and R2 represents a radical -CH (R6) NR31R32, R31 is a hydrogen atom and
R32 is an al KFPIEEGNER 2 digrigctlecitzefH (Rei NBEORa  c oheesperdiingdcampound of
formul a (I§) f?lr which R represents a radical CRIR2 in which R1L is a
hydrogen 20 &6 &ndSR2 YP&prés &t o4 ddi'cal -COR6, is reacted with an
am ne HNR31R32 for which R3: is a hydrogen atom and R32

HS
R‘_—LN———
(_}NHz

R,

in which R3, Ry and Rg¢ have the same meanings as in

claim 1, is reacted with a derivative R3:COOH for which
10 Rs31 has the same meanings as in claim 1, the product

isclated and optionally converted to a salt with an

inorganic or organic acid.

42. Process for preparing the compounds of

formula (I) according to claim 1 for which R represents
15 a radical CRiR; in which R; is a hydrogen atom and R,

represents a radical -CH,-COR4, characterized in that a

derivative of formula:

\—~CO-N(CH,)OCH,

20 in which R3 and R4 have the same meanings as in claim 1,

is reacted with a derivative of formula R¢MgBr for which



is an al kyl radical, the product isolated and 322 optionally converted to a
salt with an inorganic or organic acid. 56. Pharmaceutical conposition
containing, as active ingredient, at |east one conpound of fornmula 5 (I)
according -o one of clainms 1 to 11.

315

Re¢ has the same meanings as in claim 1, the prcduct
isolated and optionally converted to a salt with an
inorganic or organic acid.

43. Process for preparing the compounds of

5 formula (I) according to claim 1 for which R represents

a radical CRiR; in which R; is a hydrogen atom and R-
represents a radical -CH;-CH(R¢)-NR3;R3,, characterized
in that a derivative of formula:

R
O

— £

10 in which R; and Ry have the same meanings as in claim 1

Re

4

is reacted with a derivative of formula HNR3;R3» for
which R3; and Rs3; have the same meanings as in claim 1,
the product isclated and optionally converted to a salt
with an inorganic or organic acid.

15 44. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CR:R; in which R: is a hydrogen atom and R,
represents a radical -CH,-C(=NOalk)R¢, characterized in
that a derivative of formula:

20

g



10

15

20

316

in which R; and R; have the same meanings as in claim .,
is reacted with a derivative of formula alkONH- for
which alk represents an alkyl radical (1-6C in the form
of a straight or branched chain), the product isolated
and optionally converted to a salt with an inorganic or
organic acid.

45. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CRiR; in which R; represents a cyano radical
and R; represents a radical -C(Rg) (R11) (Ry2) in which Rg
is a hydrogen atom, characterized in that a derivative

of formula:

I—\VR“

H1.’2

in which Rs, R4, Ri; and R:» have the same meanings as in
claim 1, is reacted with sodium cyanide, the product
isolated and optionally converted to a salt with an
inorganic or organic acid.

46. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CRjR; in which R; represents a radical
-S-alk-NRjgR17 and R; represents a radical -C(Rg) (Ri;) (Ri2)
in which Rg is a hydrogen atom, characterized in that a

derivative of formula:



10

15

317

L_\/H”

R12

in which R3, R4, Rj;1 and Riy; have the same meanings as in
claim 1, is reacted with a derivative HS-alk-NR;sR;7 for
which alk represents an alk radical represents an alkyl
radical (1-6C in the form of a straight or branched
chain) and Ris and Riy have the same meanings as in claim
1, the product isolated and optionally converted to a
salt with an inorganic or organic acid.

47. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CR:R; in which R; represents a radical -NHR 5
and R; represents a radical -C(Rg) (Ri1) (Ryz) in which Rg
is a hydrogen atom, characterized in that a derivative

of formula:

l—\\(ﬂ“

l:‘12

in which R3, R4, Ri; and R;; have the same meanings as in

claim 1, is reacted with a derivative H,;NR;s for which
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Ris has the same meanings as in claim 1, the proauct
isolated and optionally converted to a salt with an
inorganic or organic acid.

48. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CRjR; in which R; represents an alkyl radical
and R, represents a radical -C(Rg) (Ri1) (R1z) in which Rg

is a hydrogen atom, characterized in that a derivative

of formula:

L\VH”

R12

in which Ri3, Ry, Ri: and R;; have the same meanings as in
claim 1, is reacted with a derivative alkMHal for which
alk represents an alkyl radical (1-6C in the form of a
straight or branched chain) and M represents a metal,
the product isoclated and optionally converﬁed to a salt
with an inorganic or organic acid.

49. Process for preparing the compounds of
formula (I) according to claim 1, for which R
represents a radical CRjR; in which R: represents a
radical -NRppRz; and R, represents a radical
~C(Rg) (R11) (R12) in which Rg is a hydrogen atom,

characterized in that a derivative of formula:
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ir which R3, Ry, Ri1 and Ri; have the same meanings as in
claim 1, is reacted with a derivative HNR,gR,» for which
NRzoRz21 has the same meanings as in claim 1, the product
isolated and optionally converted to a salt with an
inorganic or organic acid

50. Process for preparing the compounds of
formula (I) according to claim 1 for which R represenzs
a radical CR;R; in which R; represents a radical
-alk-NRigRi9, Rig and Rj;y represent hydrogen atoms,
characterized in that a corresponding compound of
formula (I) for which R; represents a cyano radical is
reduced, the product isolated and optionally converted
to a salt with an inorganic or organic acid.

51. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CR;R; in which R; represents a radical
-alk-NRigRi9, Rig represents a hydrogen atom and Rig
represents an alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkylcarbonyl, -SOalk, -CO-NHalk or -COOQalk
radical, characterized in that a halide HalR;q, Hal

represents a halogen, is reacted with a corresponding
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compound of formula (I) for which R represents a radical
CRiR:; in which R; represents a radical -alk-NR;gR:q, R-g

and R:g represent a hydrogen atom, the product isolated
and optionally converted to a salt with an inorganic or
organic acid.

52. Process for preparing the compounds of
formuia (I) according to claim 1 for which R represents
a radical CR;R; in which R; represents a radical
-alk-NRjigRig9, Rig represents an alkyl radical and Rig
represents an alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkylcarbonyl, =-S0,alk, -CO-NHalk or -COOalk
radical, characterized in that an alkylhalide is
reacted with a corresponding compound of formula (I)
for which R represents a radical CR;R; in which R,
represents a radical -alk-NRigRis, Rig represents a
hydrogen atom, and Rjs represents an alkyl, cycloalkyl,
cycloalkylalkyl, cycloalkylcarbonyl, -S0z;alk, -CO-NHalk
or -COOailk radical, the product isolated and optionally
converted to a salt with an inorganic or organic acid.

53. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CRi;R; in which either R: represents a hydrogen
atom and R, represents a radical -C(Rg) (Rg) (Rig) or
-C(Rg) (R11) (Ry2), or R; represents an alkyl, NH-R:g,
cyano, -S-alk-NR;¢R;7, -alk-NRigRi19 or -NR,gR,; radical and
R; represents a radical -C(Rg) (Ri11) (R12) and Rg represents
an alkyl radical, characterized in that a corresponding

compound of formula (I) for which Rg is a hydrogen atom
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is alkylated, the product isclated and optionally
converted to a salt with an inorganic or organic acid.

54. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical C=C(R-)S0salk, characterized in that a

derivative of formula:

L—\/ Salk

R?
in which R3, Ry and R; have the same meanings as in
claim 1 and alk represents an alkyl radical (1-6C in
the form of a straight or branched chain), is oxidized,
the product isolated and optionally converted to a salt
with an inorganic or organic acid.

55. Process for preparing the compounds of
formula (I) according to claim 1 for which R represents
a radical CR:R; in which R; is a hydrogen atom and R,
represents a radical -CH(Rg)NR31R3z, R3; is a hydrogen
atom and R3» is an alkyl radical, characterized in that
a corresponding compound of formula (I) for which R
represents a radical CRiR; in which R; is a hydrogen
atom and R; represents a radical -CO-Rg, is reacted with
an amine HNR3;R3; for which R3: is a hydrogen atom and Rj;

is an alkyl radical, the product isclated and
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optionally converted to a salt with an inorganic or
organic acid.

56. Pharmaceutical composition containing,
as active ingredient, at least one compound of formul.a

5 (I) according to one of claims 1 to 11.



