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.3 Septenber 2004 WO . 01/64632 1 PCT/ FROL/ 00600 AZETI DI NE DERI VATI VES,

PREPARATI ON THEREOF AND PHARMACEUTI CAL COMPOSI TI ONS CC%EQBQ g ?P I n one
aspect of the present invention, there is provided a ormul a:

(1) in which C=C (R7) S02alk, or Rl represents a hydrogen atom and R2
represents a .radical --C (R8) (R9) (RLO., -C (R8) (R11) (R12),

- CO- - NRL3R14i NRL3R14, CHzCOR6 -
- SO R6r . -soié'I Rg,gj-%_-‘lg@(zm) (R12) - (R6),*. - C( OH) (R6) (a%?%‘ﬁbg%&g?ﬁl\m K)

R6i -C (=NO7CH2- CHECH2 R6, CH2- CH (R6) NR31R32: -CHZ-C (=NOalk) R6, .- CH
(R6) NR31R32, -CH (R6) NHSO2al k, -CH (R6) NHCONHal k  or - CH (R6) NHCCal k,

3 Sept enber 200 5-al k
-NR16R17, - CHZ%%%IWE ﬁﬁ%‘é’%ﬁ @‘a@lgl‘r?)d\] %ﬁ} e%%/%sr}l‘en[% s a radical
-C(R8) (R11) (R121>HA§Mﬁﬁgamchﬂ,cmpobmremsdem\:mahmc ghfriker ent ,

represent either an alkyl or cycloal kyl radical, or an aromatic chosen
from phenyl, naphthyl or indenyl, these aromatics being unsubstituted or

substituted with _Oflﬁ one aspect of the present invention, there is provided

a compound of formula:

M DR

in which

C=C(R7) SOzalk,

‘or Ry’ represents a hydrogen atom and Rs represents a
.radlcal ~C (Rg) Uh)(Rw)f “C(Rﬂ Uhl)(Rn)r ~CO~NR3R;4,
4CH2 CO NRURM, —-CHz— CO Rs, —CO Rg, —CO cycloalkyl
—SO R6r —SOz Rsf "C(OH)(Riz)(RG)r.-C(OH)(RG)(alle)!
-—C( NOalk)Rg, -C(“NO CHZ CH CHg)Rs, ~CH, CH(RG)NR31R32,
~CH2—C("N0alk)RG, —CH(RG)NRthz, —CH(Rs)NHSOZalk

—CH (Rg)- NHCONHalk OI: —-CH {Rg) NHCOalk



or nore hal ogen atons or al kyl, al koxy, fornyl, 10 hydroxyl,
‘trifluoronethyl, trifluoronethoxy, -CO alk, cyano, -CI%@IK,

- CONR22R23r - CO- NH- NR24R25,  al kyl sul fanyl, al kyl sul f| SgePte&’I‘WI Bt f onyl |
al kyl sul fanyl al kyl , al kyl sul finyl al kyl, alkyl sul fonyl al kyl, hydroxyal kyl
or -al k- NR24R25 15 radicals; or a heteroaromatic chosen fromthe
benzof-uryl, benzothiazolyl, benzot hi enyl | benzoxazolyl, chromanyl,

2, 3-di hydr obenzof uryl, , 3-di hydr obenzot hi enyl, furyl, inidazolyl

|sochronanyl, tsgqq; é@ rh0LY hen, 1PY I |m li U nonI
1,2,3,4- tetracr)\ydrm sercg)%]yw r?’c’flt%y, )ikgzl Nf‘dﬁ‘n%r %%%{/I r nagrl}s& mﬁ %’él ng

possi bl e for -¢hes, helerear omzolm§ f&ilbfalurh%tpsﬁ | tdpbed sQh e sSYbst | tuted

with one or nore halogen atoms or al kyl, alkoxy, hydroxyl,
trifluoronethyidical f+omome:oxdi,) 25 cyano, -COOH, - COCal k,

- CO- NH- NR24R25i - CONR22R23, - al k- NR24R25, al kyl sul fanyl , aIkyIsquinyI,

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

“or hydroxyal kyl radicals, 3 Septenber 2004 3 R5 represents a hydrogen atom
or an al kyl rRdiadsl R4, R8hiehresenideatiaadl cat Aifberdiet, Rprepsesents
acycl oal kyl , heterocycl oal kyl or heterocyclenyl radi cal optionally :

- substituted @l%her%%@h&loﬁﬂ% k3 I‘@&rlés?ént@r @rhydioogért at om or an

~al kyl radica
y | ¢ho Sen from phenyl, naphthyl or indenyl, these

aromatics ‘being unsubstituted or substituted with one
or more'halogeh atoms or alkyl, alkoxy, formyl,

10 hydroxyl, triflubromethyl, trifluoromethoxy, -COfalk,
cyano, -COOH, ~ébOa1k, ~CONR22R23, —CO—-NH-NR,4Rys,
aikylsulfanylt aikylsulfinyl, alkylsulfonyl,
alkylsulfanylalkyl, alkylsulfinylalkyl,
alkylsuifonylalle, hydroxyalkyl or -alk-NRysRag

15 radicals; or a heteroaromatic chosen from the
“benzofuryl, benzéthiazolyl, benzothienyl, benzoxazolyl,
‘chromanyl, 2,3~dihydrobenzofuryl,

2, 3-dihydrobenzothienyl, furyl, imidazolyl,
isochromanyl, isoquinolyl, pyrrolyl, pyridyl,

20 py;imidinyl, quineclyl, l,2,3,4—tet;éhydroisoquinolyl,

| ﬁhiazolyl and thienyl rings, it being possible for
these heteroafomatics to bg unsubstituted or
substituted with oné or more halogéh,atéms or alle,
alkoxy, hydrdxyl; trifluoromethyl, £:ifluoromethoxy,_

25 cyano, -COOH, -COOalk, -Co—NH—NRZJQg, ~CONRzzRz3, |
—alk—NRzﬁbg,_alkylsulfanyl, alkylsulflnyl
alkylsulfpnyl, alkylsulfénylalkyl, alkylsulfinylalkyl,

alkylsulfonyldlkyl or hydroxyalkyl radicals,



" RO represents a radrcal -CO NR26R27, -COCH, -COCal k, -CH2OH

-NH CO- NH=al k , -CH2-NHR28 or - NHCOCal k, RlOrepresen%s aeiﬂgicaé Ar or
Het, 15 R11 represents a radical -S02-alk, -S02-Ar or tqmpner 2894
represents a hydrogen atom or a radical Ar or Het, 20 R13 represents a
hydrogen atom or an al kyl radical, éepresents a radical Ar, Het,
-al k-Ar or-alk-Het, R15 represents an al kyl, cycl oal kyl or -alk-NR29R30 25
radi cal , R16 and R17, which are identical or different, represent a
hydrogen atom o lLkyl. ra I rnatiye 1-t. together
formwth thginrt?gggﬁ%gfoﬁrg 8%0 gh ggggeg?ehéegxﬁg%4r38?%e$ are attached
~a 3- to 10-nenbered unsaturated or saturated nono- or bicyclic heterocycle
optionally containing one or nore other heteroatons chosen from oxygen,
sul fur and nifgy egprearfcepti eaalicy1snpsbirt ubed 5 with one or nore al kyl
radi cal s, R18 represents a hydrogen atomor an al kyl radical, R19.
represents a hydrogen atom or an al kyl, cycloal kyl, 10 cycloalkylalkyl,
cycl oal kyl car bonyl, -SQalk, -CO NHalk or -COCal k radical, or,
al ter nati vel yR'Rt@pardeRL® Borycwothkvhe hetrogemcavehkyd which they are
attached a 3- to 10-nmenbered 15 unsaturated or saturated nono- or bicyclic
~heterocycl e hRaIRHIALRONtTANITY GRS ionaddive svdsdrisatens byhesen  from

-oxygen, sulfur and ni trogen. and opti onal |
Yg : - —phenylg%adlca 1, P y

Rg represents a hydrogen atom or an alkyl radical,

10
Ry represents a radical -CO-NRzeRz7, -COOH, -COOalk,
 ~CH,OH, ~NH-CO-NH-alk, -CH;-NHR;g or ~NHCOOalk,
Rip represents a radical Ar or Het,
15

Rn represents a radical‘esoz—alk, -80;-Ar or —-S0.-Het,

Ri2 represents a hydrogea atom or a radical Ar or Het,
?0 ﬁu rePresents.a hydroéen atom of an alkyl radieal,

Ri4 represents a ;adicai Ar,.Het, -alk-Ar ornualk—Het,

Ris represents an alkyl; cycloalkyl or —-alk-NRygR30

25 radical,

Ris and R:i7, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ris

and Rj7. together form with the nitrogen atom to which.



substituted with one or nore al kyl radicals, 20 -NR20R21 represents a 3- to
8- menber ed saturated or unsaturated nonocyclic heteroggcle ogtionally-
cont ai ni ng. anot her het eroatom chosen from oxygen, ni %ﬁﬂﬁﬂ\%ﬁ%?oéulfur,
25 R22 and R23i which are identical or different, represent a hydrogen
-atomor an alkyl radical or alternatively R22 and R23 together formwith
the nitrogen atomto which they are attached a 3- to | O- nenbered saturated
nmono or bicyclic heterocycle optionally containing another 3 Septenber 2004

5 het er oat om gheSEArE I 9 QXVEEN §U|€é”1@l}ﬁ’erﬁ}£é£é)c9%%agt%cﬁ%9p“ onal |y
n ,

. substituted with one or nore alkyl radicals, 5 R24 a which are
i dentical or gatfiesest, néepr eSLMbic e yErogen- & RmOro@ sHdyly - COCal k,
cycl oal kyl, = al kyl cycl oal kyl . -al k-0-al k. or hydroxyal' kyl radical or
al t er nat i vel yctda antndR2&n¢ ogethere forhe s Hdt d hea t dhid rQgeie@tomg o whi ch
‘they are attached a 3- to 10 10-nenbered saturated or unsaturated nono- or
bicyclic hetexvagel esubpes orvad |1yl torgen mind) epioitdierl heteroeatiamtahosen
from oxygen, sulfur and nitrogen and being optionally substituted with one
“or nore aPkyl¥itlocang, cromik alk@omdidals.CS- NHal k,  oxo, hydroxyal kyl ,
15 -alk-Oalk or -CO NH2 radicals, R26 and R27i which are identical or
- different, represent .a hydrogen atom or an al kyl, hydroxyal kyl,

cycloalkyl.  gyel ogl ULALIYL: nyaBbban DBk or 8L K g1 L ki Hf, Fet or

ijrepresents a hydrogen atom ‘or an alkyl, cycloélkyl,
10 cycloalkylalkyl, cycloalkylcarbonyl, —SOzaik, -CC-NHalk

‘or -COOalk radical,

or.élpefnatively Rig and Rig form with the nitrogen atom
to which fhey are attached a 3- to 10-membered |

" 15 unséturated or saturated mono- or bicyclic heterocycle
éptionaily containing one or more heteroatoms chosen
from oxyggh} sulfur and nitrogeﬁ and optionally

substituted with one or more alkyl radicals,

20 -NRyoR»: represents ‘a 3- to 8-membered saturated or
unsaturated monocyclic heterocycle optionally
containing another hetercatom chosen from oxygen,

nitrbgen;and'sulfur,

25 Ry and Rﬁ,,which are ideh&igal or differént, represent
a hydrogen atom or an alkyl radical orralternatively.Rn
and Rp3; together form with the nitrogen atom to which |
ﬁhey are attached a 3; to'iofﬁembered saturated mono-

or bicyclic heterocycle optionally containing another



20 -al k-N(al k)2 radical, R26 and R27 may also formwith the nitrogen atom
to which they are attached a 3- to 10-nenbered unsaturated or saturated
nmono- or bicyclic heterocycle optionally containing oResoferpisr@08t her

het er oat ons chosen from oxygen, sulfur and nitrogen and 25.

. optional |l y-substituted with one or nore @l kyl or alkoxy radicals or

hal ogen atons, 3 Septenber 2004 6 R28 represents a -CH2-al k, benzyl, :
---S02al k, - Hal k, - | k, cycl oal kyl al kyl car bonyl, cycl oal kyl carbonyl or
-CO (CHz) "CMPTretrear® Theeoud™ t3vge otu i v dy qd- tRsmetudnch are

identical or different, represent . drogen atom or an al kyl radical or
“alternativel YR Ft -¥mﬁ§hﬁﬁf%4§%#\ﬁa¢thﬂ§rﬂﬁrqﬁﬁ91%;%ﬁhto whi ch 10
they are attag%ggcg %- to 10- menbered saturated nmono- or bicyclic
het er ocycl e op |ona} Y contai ning another heteroatom chosen from oxygen,

sul fur and nitrogen and being optionally substituted with one or nore
-al kyl radicals, 15 R31 and R32, which are identical or different, represent

~a hydrogen atRyp ahdaR,dl kilichAarer idehkifalr ad ealfrekendl t eepakygky R31
and R32 together formw th the nitrogen atomto which tﬁey are attached a

het erocycle 28 lchdseger rommzir iahi llkylazetdabai,, cydidaalidydi,nyl and
- piperidin.yl, alk represents an al kyl or al kyl ene radical, .
. alkylcycloalkyl;_~alk*0—alk or hydroxyalkyl radical or
altérnativély Rzq .and Rps together form with the
nitrogen atom to‘which‘they‘are attached a 3- to
10 lO-membered‘saturated or unsaturated mono- or bicyclic
heterqcyéie} opfionally containing anotherrheteroatom
chosen from oxygeﬁ, sulfur and nitrogen and being
'optionally'substitu;ed with one or more alkyl, -coalk,
-C00alk, -CO-NHalk, -CS-NHalk, oxo, hydroxyalkyl,

15 -alk-0O-alk or —CO—Nﬁg_radicals,

'Ry and Rpe, which are identical or different, represent
.a_hydroéen atom or an alkyl, hydroxyalkyl, cycloalkyl,
cycloélkylalle, -alk-CO0Oalk, -alk-Ar, -alk-Het, Het or
20 7alk—N(§lk)2 radical, Rsz¢ and Ry may also férm with the
ﬁitrogen'atom td which they are attached a 3- to.
ib—membered unsaﬁurated or saturated mono- or bicyclic
heterocycle pptionally containing one or more other
heteréaﬁoﬁs‘chosén from oxygen, sulfur and nitrogen and
25 optionallyfsubstituted with one or more élkyl or alkoxy

tadicals or halogén atoms,



_f25 Ar represents a phényl or naphthyl radical optionally substituted with
one or nore substituents chosen froma halogen atomor an al kyl, - al koxy,
-CO-al k, cyano, -COON, -COOalk, -CONR22R23r - CO- NH- NrREpigraper 2004

-al kyl sul fanyl, . alkylsulfinyl, alkylsulfonyl, alkylsulfanylalkyl, 3

Sept ember 2004 al kyi sul finyl al kyl, al kyl%®ul fonyl al kyl , hydroxyal kyl ,

-al k- NR24R25, .-NR24R25, al kylthioal kyl fornyl, hydroxyl, CF3, OCF3, Het,
-O al k- NHcyc] oal kyl or SO2NH7_radi.cal , Het represents a_3- to 10-nenbered
unsat ur at ed 2855?%?3?%%t%0%0?c%ﬁ_ﬂﬁ 3ﬂ9%ﬂ?yﬁetéﬁg%9€ke cort&#hkng one or
nor e het er oat oS fr , | fur, and nitr n_and optionally
substituted w aéﬂk& r %%§£¥¢¥%§¥¥}§$E§ﬁﬁ%%'oFYEﬁﬁﬁﬁg%gFﬁagﬁﬁyg or

al koxycarbonylgq- CENRRIZ R234 5 hydroxyl, hydroxyal kyl, oxo or SG2NH,
“radicals, the alkgl %nd 2?§yf%ne'radicals and portions and the al koxy

radicals and portions are in the formof a straight or branched chain and
.contain'1l to 6 carbon atons, the cycloal kyl radicals contain 3 to 10 carbon
atons andst hen ihetenoaydoa kyl cang, heterocycl enyl radicals contain. 3 to
10 carbon atons, their optical isoners and their salts with an inorganic or
organic acid. Among the alkyl radicals, there may be nentioned the nethyl,
. ethyl, n-propyl, isopropyl, n-butyl,.sec-butyl, iso-butyl, tert-butyl,
L pentyl and Hexy#ndaiccakbichndhg tdenhikekyoraditesent hereprayeie
- mentioned the nethoxy, ethoxy, n-propoxy, iSO-prOpOX{,
T o a hydroden atom ‘or an alkyl radical or alternatively Rag
and‘Rw'together form with the_nitrogen atom to which
10 they are attached a 3- to l0-membered saturated.mono—
or bicyclic heteiocycle optionally containing another
' hetercatom chosen from oxygen, sulfur and nitﬁogen and
' ~being optionally substituted with one or more alkyl
radicals,
15
Rn‘and R3z, which are identical or different, represent
a hydrogen atom or an alkyl, Ar or -alk-Ar radical or
alternatively Rs; and R;; together form with the
nitrogen atom to which they are attached a heterocycle

20 chosen from aziridinyl, azetidinyl, pyrrolidinyl and

pipéridinyl,
alk represents an alkyl or alkylene radical,

25 Af represents a phenyi §r napﬁthyl radical opticnally
subétituted with one or more substituents chosen ffom a
héldgen atom of an alkyl, élkoxy, -C0-alk, cyano,
;COOH,.—COOalk, _CONRQﬁhj,-;CO“NH-NRZJQ5, alkylsulfényl,

alkylsulfinyl, alkylsulfonyl, alkylsulfanylalkyl,



n- but oxy, i so-butoxy, sec-butoxy, tert-butoxy and pentyl oxy radicals. Anmong
‘the cycloal kyl radicals, there may be .nentioned the cycl opropyl,

cycl obutyl, cycl opentyl and cyclohexyl yadicals. 3 Seﬁﬁ%ﬁﬁﬁﬁmﬂéﬁﬁ48 The
het erocycl oal kyl radicals are cycloalkyl® radicals in which at |east one of
t he carbon atons is .replaced mnth a het er oat om chosen from nitrogen,

| f d t th | idinyl,
i dasol | d: nyh D HETAAIER AiSR ea&ﬁ%w&aﬁ&a&?”eﬁwﬁgaﬁgaﬁéf’i i
~rings. The heQﬁnngglgnyl &gdhgals f%ﬁyﬁ# dlcals(4 n\\{/&fmch at
59

| east one carbon at 6m 1'% repfaced oaton1 chosel degen

“sul fur and 1@ @it begen @ed, \/\%C&E]@Qﬁﬁﬁé%%ai@ﬁﬁtoﬁ Al bPQaf@éPO”

car bon-ni trogen doub e bond. Anmong t he ~ heterocycl enyl” radic fhere may
~be nmentioned the 1,2,3,4-tetrahydrohydropyridinyl, 3,6-dihydropyridyl,

1, 2-di hydropyridyl, 1,4-dihydropyridyl, 15 1,2, 3,6- tetrahydropyridinyl,
1, 4,5, 6- tetrahy@rmqgndaﬁnﬁsnd 3—2tmyﬂ@ehkmmbredSupwthkhﬂﬁﬁ,oz-inidaZDliny|,
2-pyrazolinyl, 3,4-dihydro-2H pyrane, di hydrofuranyl and
'fluorodlhydrcﬁqnwﬁﬂﬂed|MQ¥9 TFrrodd qucdfier hed eaceyvrche 26n8a6ndnbydnepyri dyl

rings. The tern1halo%ln conprises chlorine, fluorine, brom ne and |od|ne
o or more heteroatoms chosen from oxygen, sulfur and

nitrogen and optionally substituted with one or more
halogen'atoms or alkyl, alkoxy, alkoxY&arbonYl,

' —CONR33Ra3, hydroxyl, hydroxyalkyl, oxo or SO;NH;

radicals,

the alkyl and alkylene

radicals and portioné and the alkoxy radicalé and‘
portions are in the form of a straight or branched -
chain and contain 1 to 6 carbon atoms, the cycloalkyl
radicals contaih 3 to 10 carbon étoms and the |

heterocycloalkyl and heterocyclenyl -radicals contain.

3 to 10 carbon atoms, their optical isomers and their salts

with an inorganic or organic acid.

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



‘Anpng the heterocycles represéenting Het, the follow ng heterocycles may be
- nmentioned: benzofuryl, 25 benzothiazolyl, benzothienyl, benzoxazolyl,
chromanyl ,- 2, 3-di hydrobenzofuryl, 2, 3-di hydrobenzot hB&eplemtei2p4
i ndolinyl, indolyl, isochromanyl, isoquinolyl, piperidyl, pyrrolyl,
pyridyl, pyrimdinyl, quinolyl, 3 Septerfber 2004 9 _

1, 2, 3, 4-t et rahydr oi soqui nol yl , 1,2,3,4-tetrahydroqui nolyl, thiazolyl and .
t hi enyl . When R3 and/Qr R4 represent _independently a substituted phenyl,
the latter is prefergﬁﬁy oG OCYC P9l%y3rg?aF§ﬁ St PEGt eUClOMERYR1I6 and R17
- together for i.th.the_nitrogen tomto which_the e attached a 3- to .

10- menber ed q???ﬁ%&?e noP%lﬁnsgfu?SFg frono” OFB i%?g%PB AetBfotycle, .the

latter s prefgnabley 4o cAze! hdiayba:BYr ERLLOLNYLon1R; PLRSLLYI DX} £y

mor phol i nyl hi anor p i ny pi perazi nyl ring. 8 an

~together formna Uk .NakbageRhedb0Mhervhigh theyear e athached a 3- to
10- nmenber ed saturated or unsaturated nono- or  bicyclic heterocytle, 15 the

latter issprefherabliiiaylazetdidiaaplidpygLol Eg’kﬂybli@iﬁ?ﬂ dp oyt ;s @piphol i nyl,
t hi anor phol inyl or piperazinyl ring. The heterocycle forned by "~ NR20R21 is
preferably aZetirdiziyly]l pydr abirghoylinypi pengdinyl, norpholinyl, 20
-t hianorpholinyl, piperazinyl or imdazolyl. Wen R22 and R23 toget her.
“formw th-the nitrog&he heterocyclenyl radicals are cycloalkyl
L radicals in which at least one carbon atom is replaced
with a hetercatom chosen from oxygeﬁ,'sulfur and
10 . nitrogen and'which'bontaiﬂ at least one carbon-carbon
or éarbon—nitrogén doublg bond. Among the
heterocyclenyl radicals, there may be mentioned the
1,2,3,4-tetrahydrohydropyridinyl, 3,6-dihydropyridyl,
l,2—dihydropyridyl, l,4—dihydropyridyl,
15 1,2,3,6¥te£rahydropyridinyl,
| i,4,5,6—tetrahydropyrimidinyl,'2-pyrrolinyl,
3—pyrroiinyl, 2-imidazolinyl, 2-pyrazolinyl,
'3,4-dihydro—2H—pyrane, dihydrofuranyl and
fluorodihydrofuranyl rings. Those preferred are the
20 3,6-dihyd;opYridyl rings.
The term halogen comprises chlorine, fluorine,
bromine and iodine.
Among the heterocycles representing Het; the
folléWing héterocycles-hay be mentioned: benzofuryl,
25 benzothiazolyl, benzothienyl, bénZoxazolyl, chromanyl,
2,3—dihydroben£ofuryl,:2,3—dihydrobenzothienyl, furyl,
indolinyl, indolyl, isochromanyl, isoguinolyl,

piperidyl, pyrrolyl, pyridyl, pyrimidinyl, guinolyl,



atomto which they are attached a 3- to | 0O-nenbered saturated or

unsat urated nono- or bicyclic.heterocycle, the latter is preferably an
azetidinyl, pyrrolidinyl, 25 piperidinyl, nDrphoIinyI,3ﬁﬁpgﬁﬁﬁﬁﬁﬁp4nyl'or
pi perazinyl ring. Wien R24 and. Res together formw th the nitrogen atom
to which they are attached a 3- to 10-m®nbered’ saturated or unsaturated
nono- or bicyclic heterocycle, 3 Septenber 2004 10 the latter is preferably
an azetidinyl, pyrrolidinyl, piperidinyl, norpholinyl, thianorpholinyl or:
pi perazi nyl firRg3 - WhERLREBYAREIREALEBGEYher formwith the nitrogen 5 atom
to which they are attached a 3- to 10-nmenbered. saturated or unsaturated
nono- or bicic?kéfﬁéF@FGé?&Pé?qutﬁglyéttEP;?EObVéféPQbFQlﬁﬁyézetidinyI,
pyrrolidinyl, piperidinyl, nmorpholjnyl, thianorpholinyl or piperazinyl
ring. 10 When R29 anhg’ﬁ%h? o@ré%}ﬁoelf 1%40rrr?lp\ﬁietsﬁntthéfnr"li.iE’tpr‘eé’(‘j’@ﬁltei’[yow"h to which
they are att . - at : e ur at aturat ed no- or

bi cycii o het cracuirared BafiTr crtee rar BPE 81 §P 5Bt s R PoROp Sy B

‘pyrrolidifiyl 5 PLPelLLLAY|i£eq . MOr pholinyl, thianorpholinyl or 15
pi perazinyl ring. Wien- R31 and R32 together formwith the nitrogen atom

to which they are atyaehed; @ add &9, Kbgerher ethrbatiatad of; dnsatyr at ed
mono-- or bicyclic heterocycle, the latter is preferably an azetidinyl,
pyrrolidinyl atom to which they are attached a 3- to 1l0-membered
o saturated Qr}unsatﬁrated mono—- or bicyclic heterdcycle;
.the latter is preferably an azetidinyl, pyrrolidinyl,
10 piperidinyl, morpholinYl,-thiémorpholinyl or
‘piperazinyl ring;

When Rig and Ris together form with the nitrogen
atom to which they are attached a 3- té 10-membered
saturated or unsaturated mono- or bicyclic heterocycle,

.15 the latter is preferably an azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl ring. |

The heteroéycle formed by NRyoR;; is preferably

‘ atetidinyl, pyrrolidinyl, piperidiﬁyl, morpholinyl,
| 20 thiamorpholinyl,_piperazinyl or imidazolyl.

When R@ and Ry3 together form with  the nitrogen
atom to which they are attached a 3- to l0-membered
Saturated or unsaturated mono- or bicyciic.heterocycle,
the latter is-preferably an azetidinyl, pytrolidinyl,

25 piperidinyl, morphelinyl,. thiamorpholinyl or
pipetazinyl-ring.

When Rytand.Rﬁ together form with the nitrogen
atomfté which they are attached a 3- to 1l0-membered

séturated or unsaturated mono- or bicyclic heterocycle,



20 piperidinyl, norpholinyl, thianorpholinyl or piperazinyl ring.
~Preferably, R represents a radical CRLR2i 25 either Rl represents a
hydrogen atomand R2 represents a radical -C (Re) (R11P SeREembes20@ (Re)
(R9) (Rio) , 3 Septenber 2004 11 or Rl represents an al kyl radical and R2
represents a radical -C (R8) (R11) (R12), R3 and R4, which are identical
~or different, represent 5 either a phenyl which is unsubstituted or
substituted w th one or nore halogen atons or al kyl, al koxy, ,
trifluoronet H® 4a5H9TUGSoREEHERRPL Yo Pain & 2oL IGA2RPY r r ofhyigviomial kyl or
-al k- NR24R25 - radi.cal s;. or _a_, heterqaromgti c chosen fromthe pyridyl,
pyri midi nyl , pft?eﬁﬁ‘@ﬂ%lw “%?ﬁé’htoﬁil@# L ﬁ%@%ﬂ,orﬁhoﬁéi% &ssible for these.
het er oar omat i ¢S . u tituted or substituted with one or nore
hal ogen atonﬁﬁé¥3§§f§ﬁ?‘Q% Ooxy, hydroxyl, trifluoronethyl,

trifluoronethoxy, cmﬁgg,REQQNB?%8%3togé£KéNgggﬁﬁ5w9Ehh¥€é9§¥?%§§émR26R27

radicals, 15 R8 represents a hydrogen atom represen

- COCal k, 5- - G2t to WNHcEOtNhAlke 2CH2MNERRE 307 o NCRORMK Jadi cal , 20

- R10 represents a radical Ar or Het,
saturated or unsaturated mono- or bicyclic heterocycle,

the latter is preferably an azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiamorpholinyl or
piperazinyl_ring;

10 Wheﬁ Rye ‘and R3p together form with the nitrogen
atom to whicﬁ théy are attached a 3- to lo—membered
satu;ated.or unsaturated mMONno- ox bicyclic heterocycle,
the latter is preferably an azetidinyl, pyrrolidinyl,
-piperidinyl, morpholinyi, thiamorpholinyl or'

.15 piperaziﬁyl ring. |

| When-Rn and Ri3; together form with the nitrogen
atom to which they are attached a 3- to l0-membered |
saturated or unsaturated moﬁo—.o; bicyciic heterocycle,
the latter is.preferably an azetidinyl, pyrrolidinyl,

20 piperidinyl, morpholinyl, thiamorpholinyl or
piperazinYl ring. '

Preferably,

R represents'a radical CR3Rz,
25
either R; represents a hydrogen atom and R; represents'a

radical -C(Rs) (Ri1) (Ri2) or C(Rs) (Rs) (Rio),



R11 represents a radical -S02-alk, = -S02-Ar or -S02-Het, 25 R12
represents' represents-a hydrogen atomor a radical Ar or Het, R22 and

R23, which are identical or different, represent a hydsptamkar@ffér an
~alkyl radical or alternatively R22 3 Septenber 2004 12 and R23 toget her
formwith the nitrogen atomto which tlHey are attached a 3-- to

| O- menbered saturated nono- or bicyclic heterocycle, optionally containing
anot her - het eroat om chosen from oxygen, sulfur and nitrogen and 5 being
optional |y sUbsti CEPEGSETS Gfe dKvApraddioall andadecaeérreRedtana R25, which
~are identical_or different, represent a hydrogen atomor an al kyl, :
~cycl oal kyl , t ‘%‘%ﬁ chggﬂf’l)ng’f@y{)Rlé}' hydr oxyal kyl radical or alternatively

- R24 'and R25 together formw th the .nitrogen atomto which they are
attached a 3- to 10-nenbered saturated or unsaturated nono- or bicyclic
het erocycl e optianal | ¥ ;6 ] .0l t her heteroatom 15 chosen fiom oxygen,
~sul fur and nﬁrcﬂ%e%qan qg%ra]e{grtg og:le?loq%a a\ely Osﬁ:t%@tﬁpfetﬁ?éﬁ"’vwrteﬁr&ﬁgn& mor e |
al kyl, "- €Cald r he LCLHE C%Hléq.} s ar - NH2 radicals, Ar
represents a phenyl or rllqévplht 1ot adi c@% opt |ll(§:r1flaﬁ%1?&§ °r2(§us%%}l§§1tiut dwithi1
or .2 subti tyieif oS MmdriOMA RRAPFBAL PP 1187 alKWox 3l koxy, - CO-al k,
cyano, -COQal k, -.CONR22R23, zgl?%yl sul f-onyl, lh%r’o%ygﬁoﬁ(ﬁ, - al k- NR24R25,
- NR24R25  hywhriotiydo r efetn yACF Jr i £ 1uQrdetNdxGy,ClQaliey | —ebnRCaNH2  radi cal,

hydroxyalkyl'or —alk~NR§ﬂQs radicals; or a
hetercaromatic chosen from the pyridyl, pyrimidinyl,
_10 | thiazolyl and thienyl rings, it being possible f@r
these heteroaromafics to be unsubstituted . or
-substitUted with one or more halogen atoms or alkyl,
alkoxy,'hydroin, trifluoromethyl, trifluoromethoky,

cyano, —CONRQﬂh3, —alk—~NRz4Rys or hydroxyalkyl radicals,

15
Rg represents a hydrogen atom,
Rg.represeqts a —CO-NRzgR27, -COOalk, -CH,0H,
-NH-CO-NH~alk, -CH>-NHRj;s or —~NHCOOalk radical,
20 | |

Rip represents a radical Ar or Het,
Rii representé-a radical —SOz—alk,'—SOZ—Ar or -50;-Het,

- 25 - Ry; represents represents a hydrogen atom or a radical

Ar or Het,

Rzz and Rj3, whiCh'are identical or different, represent

a hydrogen‘atom‘or an alkyl radical or alternatively Ry,



25 Het -represents a benzofuryl, benzothiazolyl, benzothienyl,

" benzoxazol yl, . furyl, isoquinolyl, pyrrolyl, pyridyl, quinolyl, 3

Sept enber 2004 13 1, 2, 3, 4-t et r ahydr oi soqui nol yl , 3 September 2004

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

di astereoi soners. These optical isonmers and m xtures thereof formpart of
the invention. The conpounds of fornula (1) for which R represents a
radi cal CRIRPRY Ray hAPERhRI fepmeydthsthel0ihydyegeatanonvawdi®® represents

arradicaI_C:éRgé (Rl%g RL2) in which R8 represents a hydrogen atom R11
represents a-lfhditRl t'(SU%‘k-le%ra,,B’-‘SO‘?Q He ~epmbesrpd | s tap Rk magpmr-esent s a
hyd at 3 di cal, A . Het, dth ony. ds - of f I 1) for
Wi ch R reprebant St adi el (BT apHe GIIGAC (I RISy be
repared ac ' . e follow ng reactio chene; 3 Septenber 2004
Ra. g@mzm%égég%i‘%ﬁéﬁs?n N " i L _nlltm%e“ and .
' 5 . being optionally substituted with one or more alkyl

radicals,

_Rn_and-R%,'whiéh aré’identiéal or different, feprésent
- a hydrogen atom or an alkjl, cfcloalkyl, | |
10 -alkylcycloalkyl or hydfoxyalkyl radical or
alternatively Ru'and Rzs together form with the
_hitrogen_atom:to which they are attached a 3- to
‘10—membered:saﬁurated or‘uﬁsatﬁrated mono- or bicyclic
heterocycle‘oétionéliy‘containing another heterocatom
15 chosen from ongen,'sulfur and nitrogen and being
optionally substituted with one or moré alkyl, -CoOalk,

- -CO00alk, -CO-NHalk, -CS-NHalk, oxo or ~CO-NH; radicals,

Ar represents a phenyl or naphthyl radical.optionally
20° substituted with 1 or_2'éubtituents,chosen from a
halogen atom or an alkyl, alkoxy, —CO—alk, cfano;
-C00alk, 1C0NRnRzg_alkylsulfonyl, hydroxyalkyl,
-alk-NRasRos, -NRzaRss, _'h.ydrox.yl, CF3, OCFQ,
—O—alk—NH-cycloalkyl'Qr SO:NH, radical,
25
Het represents a benzofu;yl, beniothiazoiyi,
benzothienyl, beﬁéoxazolyl,_fuiyl,Visoqﬁinolyl;

pyrrolyl, pyridyl, quinolyl,



S02 Ra Rc-- 50Ra Rb COOCH=CH2 N N--- i OHk | in these fornulae, either Ra
represents an alkyl; Het or Ar radical and Rb represents a hydrogen atom
or a radical Ar or Het, or Ra represents . aradical ABSsptemlier 2804 Rb
“represents a hydrogen atomor an al kyl radical, or Ra represents an alkyl
radi cal and Rb represents a cycloal kyl%3 heterocycl oal kyl or heterocycl enyl
~radical optionally substituted with a radical -CSO phenyl, 3 Septenber 2004
15 represents a hydrogen atom or an racetfll ‘radical, R3, R4, Ar and Het
“have the santr feanf ngRtBRNYdre bR Enehyl, . Reactions d and e can only be
used when Rb iz ? ngdro en atom. S5 The reaction is generally carried but in
an inert sofvents&utht AHRC¥for Tehdadn oyl 1t ridhyainef widg)., in the
_presence. of a strong base such as-tert-butyllithium n-butyllithium
l'ithium diisopropylam de or potassiumtert-butoxide, at-a 10 tenperature

e e, TP SR A OB S R Y e o

5  the form-of enantiomers and_diastereoisomers. These
optical isomers and mixtﬁreé thereof form pért of the
‘invention. |

Thé compounds of formulé (I) for which R
represents a radical CRiRz, in which R; represents a
.110 hydrogen atom and R; represents a radical‘C(ﬁa)(Rn)(Ru)

in which Rg repreéents a_hydf¢géh atom, Ry represénts a
radical —SOZ—Ar,'—502—He£ 6r‘“502alk énd Ri» represeﬁﬁs a 
hydrbgen atom of»a radical Ar or'Heﬁ, and the cémpoﬁndé
of formula (I) for which R represents a radical

15 C=C(Rs)S0;R¢ or'C=C(R7)SOZalk may be prepared according

to the following reaction scheme:



in the art which nmakes it possible to dehydrate an alcohol in order to
~obtain the corresponding al kene. 15 Preferably, the acetyloxy derivative is
prepared by the action of acetyl chloride, in an iner8Seplepher 200¢h as
pyridine, tetrahydrofuran, . dioxane, a chlorinated solvent (for exanple

di chl oronet hane or chloroforn), at a ténperature of between 5C and 20C
.20 nmediumis treated with a base such as an al kali netal

“hydr oxi de (for exanpl e soduun1hydrOX|de) ) al kali netal carbonate (for

~ exanpl e sodi um or pot assi n1 carbonate), an/‘am ne such as a trial kyl ani ne

and then’'the

(for exanple

1, 8- di azabi cyc]

i sol ated or.

triethyl ang] 4- di met hyl am ridine , 25

ot herwise. The ace® | oxy may al so ed directly

0] undedi—F=ene, at a ?enpe+ature of between 0C and the

‘boi l i ng poi nt’ l:15‘1‘4(?4‘:!@2F1t’ea*t:t| ci medi urg  The aclet yl g@c i nternedi ate may be

in the

reacti-on nedi um of r ;egftion d. 37 Septenber 2004 1 duction c is generally

~carried out

in an inext solvent such as a-(1-4C) aliphatic al cohol

exanpl e methanol), a cH2ciQ4t8#CHH vent for exanple chlorof orm or

di chl oronet hane) or a m xt ur e f
NaBH4, at a tenperature of between
reaction medium _Reaction. d is carrie

trimethylsilyl f%rlde in an-inert sol vent Rsuch as an 10 ether (for
exanple tetra furan), in the presence_gﬂ\
4
q

Qut by tt he action of

N— N—

\QSO Ra | L—%o -Ra
b
i
R CH(Br)F\ ' H CHEBIR,

N__

S80,-Ra _ H
Kb | L 50,-Ra

E

COOCH=CH
CicoocH=CH, N N

H
OH k

) S— S0.,-Ra
<€so -Ra . N
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
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

optiocnally substituted with a radical -CSO-phenyl, Rc

hese solvents, in the presence of
and the |boi l.ing point of the.

(for



n-butyllithium at a tenperature of -70C. Reaction e is generally carried
~out in an inert solvent such-as an ether (for exanple tetrahydrofuran), in
"the presence of a strong base such as 15 tert-butyl it BiSgptenbe5dP@41it hi um
lithium -diisopropylam de or potassiumtert-butoxide at .a tenperature of
between --70C and -15C. Reaction f is géherally carried out in a
chlorinated' solvent (for exanple. dichloronethane or 20 chloroform, at
"a tenperature of OC at the boiling point of the reaction nedium The
hydrol ysi s g 5% 6 RYILPIgR PhEFt OTsghvaREt¥dchadécah  eRherR(f or

exanpl e di oxane), : ans qf. hydrochloric acid, at a tenperature in the
25 regi on of E}*foéncgﬁﬁetrn&fc‘ﬁ %ﬁf FoARd P 2R-895r 8PerAbEGTRAL A dd)out in an

i nert solvent such a tonityile., in the.presence of a base.such as an
al kali netal car bonat%;‘ee%q%eopge &t 280233[‘70(11‘18@ %8x5?rﬁfiew88pa§g’i arh @

carbonate), af,dhe;dpidisg point  of the reaction nedium Reaction i is
~carried out under "a hydrogen atnosphere, in the presence of a catalyst

such as § pall adi umoye qr@%cqfiointgéd@@h\é@hhysscak_p@i@a kRert nsghvent such as

met hanol ~or ethanol, at a tenperature of befween 15C and 60C. Reaction k

is carried outndrt avliveert sseihvent anseeheas (doghkasnpated sol vent (for

exanpl. e . S o .

_ ~ tetrahydrofuran), in the presence of a strong base such

-as tert-butyllithium, n-butyllithium, lithium
: diisopropylamidero; botassium tert-butoxide, at a

10 .témpefatuté“of betﬁéén -70°C and -15°C.

The dehyoration reaction b is generally carried

'o: out_by any dehYdratioh meﬁhod;koown to a peraoo skilléd'

in tho art whioh_makéé'it'possible to déhydrato an
aicohol in order to obtain the-co;resoondihg alkene.

15 ,Préferably, the acetyloxy derivative is prepared by the
action of acotyl chloride, in an inert solvont such as
pyridine, tetrahydrofuran, dioxane, a ohloriﬁated

Vsolvent (for. example oichioromethane or chloroform), at
artemperatqre of between 5°C and 20°C and then the

20 medium is treated with a base such as an alkali metal
"hydroxioe {(for exémple sodium hydroxide)}-an alkali

'metal carbonateu(for‘example sodium or.potéssiqm
carbonate),:an-amine suoh as a_triaikylaﬁine {for
egample triethylamine,i4—dimethylaminopyridiﬁe,

25 .l,8—diazabicyclo[5.4TO]undec—7—éne, a£ a-ﬁemﬁeﬁoture_of‘
between 0°C and tﬁe‘boiling point_of-the.réaction
medium. The acetyloxy intermediate may'be.isolated or
otherwise. The aoetyloxy moy also be-prepared'directly

in the reaction medium of reaction a.



.10 dichl oronmet hane or chloroform at a tenperature of between 0C and the

- boiling point of the reaction  mxture. The' derivatives R3CH(Br)R4 are
conmmercially available or may be obtained by appl i cat Boiepmbes 2884 pt at.i on.
of the- method described by BACHVANN W E. . Am Chem Soc., 2135 (1933).
Generally, the correspondi ng al cohol Ré@HC]—lR4 I's brom nat ed by neans of

. hydrobrom c acid, in acetic acid, at a tenperature of between OC and-the
boiling point of the react | on 20 medi um e correspondi ng al cohol s

R3CHOHR4 are commer ciBiTYF &R 1Sab1% 96 e SGBtAiSe @Yy 1Bl i cation or
adapt ation of, the net ho de r| bed b PLA em Soc.
“Chém Comm, ]1 nterry‘}ec?l élgpaftd'r‘:rrﬁigoﬁl j'a); & obt ai ned

by appl.icati o é?ﬁ féqutﬁ%a!n%l)g §eptenbebl%§%(§g%%gr etgle&d (£ t?{gg%éanpl es. In

. particular, rocedure Is carri'é or di ng to

“the foll | S --S.
tRb eCHg Sg\éw gg:ﬂﬁ%ﬁ% WheIRS; 1 SMneiha)) 3:RaSha R CHR+SeRR 2

5> _solvents, in the presence of NaBH4, at a temperature of
oetween 0°C and the boiling point of the reaction
mediom. : . |
Reection.d is carried out:by the action of
trimethylsilylichloride, in an inert solvent such as an
10 ether-(for example tetrahydrofuran), in-the'preeence of
n—bptyllithium, et a temperature of ~70§C.

'_ReactionAe is generally carried out in an inert
solvent such as ah ethei'(for ekampie 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 is generally carried out in a
chlorinated solvent (for example dichloromethane or

20 chloroform), at a temperature of 0°C at the b01llng
901nt of the reactlon medlum

The hydrelysis 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

25 region of 207°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 alkall metal carbonate



2 RaSH g 1ICH3 . RaNH2 f | nBuLi d McSSO2Me RaHal in these fornul ae Ha

- represents a hal ogen atom and, preferably, chlorine, brom ne or-iodine, Ra
and Rb have 10 the sane meani ngs as previously nentionédPersmbei@fPdati ve 2.
Reaction a is generally carried out in an inert solvent. such as
‘dinethylformanm de or a 1-4C aliphatic &Fcohol, at a tenperature of. between
20C and 30C. 15 Reactions b and e are carried out by any known nethod
~which nakes it _possible to oxidize a sulfur-containing derivative without
aff ecting t he iFest*agP lEn@ofdPed e CoGERNEE &) Mo Bé§cgpbéénEyP%nHUDLl CKY,
Oxi dations in _Organic Chenistrér- ACS Monograph, 186, isoanylrtitrite
'RaSCH3 e RaS © MEESB M8 ™63 (1990). For exanple, the procedure is.

carried 3 Septenber %%%%t%%nogtigycgg§iggtggg_g£8§@%éﬁggééggeroxy acid or.

a salt of such a peroxy acid (péroxycarboxyli Foni c aci ds,

P serpnsnanegie i oot Gogetsabontoliesnid
5 palladium or one of its derivatives, in.an inert
solvent such as méthanol or ethanol, at a temperature
of between 15°C and 60°C.
Rgéction k is'caryied out in an inert solvent
such as a chlorinated solvent (for-example
10 dichloromethane Or_chloroform)‘ét'a temperature of
between 0°C and the boiling point of the reaction
‘mixture.
The ‘derivatives R3CH(Br)§4'are commercially
available or may-be obtained by dpplication or
15 adaptation_of the,method describéd by-BACHMANN'W.E.,
7. Em. Chem. Soc., 2135 (1933). Generally, the
corresponding alcohol RaCHOHRq 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 correquﬁding alcohols R3CHOHR; are
commercially -available or may be obtained by
épplication or édaptation of tHe methods described by
PLASZ A.C. et al., J. Chem. Soc. Chem. Comm., 527
25 (1972);
 The'int§rﬁediates'of fo;mulé 2 may be obtained
by appliéation or adaptation of the methods deséribed

in the examples. In particular, the procedure is



. peroxyformc acid or nonoperoxyphthalic acid) or inorganic peracids or a
salt of such an acid (for exanple periodic or persulfuric acid), in an
inert solvent such as a chlorinated sol vent (for exanplSepterepefi#084 of or m or
di chl oronet hane), at a tenperature of _between O and 25-C. It is also
possi bl e to use hydrogen peroxide, opt?%nal ly in the presence of a netal
oxi de (sodiumtungstate) or a periodate (for exanple sodium periodate), in
an..inert sol%gﬂﬁfsgfh s.a 1-%C 15 aliﬁra%i& al cohol (for exanpl e net hanol
or ethanol), “%adetic “4di 8°RECeM %o Ca thrx taré 8t "EnEa EoPlent s, at a
tenperature qQf R en 0 and 60C. It is also.possible to carry out the _
procedure by neans of tert-butyl hydroperoxide in the presence of titanium
20 tetraisopropoxide in a 1-4C aliphatic al cohol (for exanple nethanol or
ethanol) or a water-al cohol gegtre, at a tenperature in the region of 25C
or by neans Fﬁt gxAge R (potassium ApeCilaxgmosul fate), in a 1-4C
~aliphatic alco d? {for exanpl g methanol or 25 ethanol), in the presence of
_ water, acetic acid sul furic acid, a tenperature in the region of
. 20C. Reactiongg.ds et erably carri bd Ridhtidnn an i nert solvent such as a
1-4C-al i phati ¢ al cohol or exanpl-¢ net hanol, or ethanol), at a tenperature
of . 3 Septenber 2004 20 *between 20C and the boiling point of the reaction
~medi um Reaction d is cafb-@d,-80L-Rander an inert :

2
5 , .
RaSH
g 1 ICH,
| RaNH2 iscamylnitrite . RaSCHa e 7 HaSOcha
MeSSMe .
. : nBulli -
da  f T MeSSO,Me
| RaHal

“in these formulee Hal represents a halogen atom and,
‘preferabkly, chlcrine, bromine or.icdine, Ra and Rb have
10 the same meanings as previously mentioned for
- derivative 2. |
Reaction a is generally carried out in an inert
soivent'such ae dimethflformamide or a 1-4C aliphatic
elcohol, at a temperatgre df—berween 20°C and 30°C.

15 Reections b and e'arercarried ocut by eny known
method which makES'itjpessible to oxidize a
eulfurwcontarnihg derivative without affecting the rest
of_the molecule such as those describeq by M. HUDLICKY,
Oxidations in_Orgenic Chemistry; ACS Monograph,'lSG,

20 252-263 {1990). For exampie, the procedure is carried



at nosphere (argon), at a tenperature of between 50C 5 and the boiling
"~ point of .the reaction nedium Reaction f is generally carried out in.an
inert solvent-such as tetrahydrofuran or an -aliphati@Seplesiber2pefd exanpl e
ethyl ether), at a tenperature in the region of --70C. 10 Reaction g is -
generally carried out in an inert solveft such as dinethylfornmani de, an
~aliphatic ether -(for exanple ethyl ether) or a 1-4C aliphatic alcohol -in
- the -presence of base (for, exanpl e sodium hydride), at a tenperature of
“bet ween 0C an%u%g?y TSR e \Pdr?i%§r&fa“fl&-|?ﬁlré’xﬁbﬁéﬂﬁl- PX & Sagte
commercially avail able. or nmay he obtained b application or adaptation of
the methods d& c?%ihxfi3$IQﬁ%335&1 QH%£°ﬁ¥$aﬁéPﬁW§&FaPF t he met hyl at ed

:'d i vati - P | (P I t ' 20
hal ogenat | ng BeRy SEATRR RO o e TR BEREMERRERE 0.

~tenperature cd08gl & 00 80 N AT Mre 19, 4_—'}#11%*%'0 LS %%ﬂggii@eaic@dt,he

.presence of benzoyl peroxi'de, in an inert solvent, s
t et rachl osongidwedieyaddt thediel,! 41 MeIdHopefrdk 2R ikeaetiyon nedium The

“methyl ated derivatives or the corresponding alcohols are conmercially
avai |l ahl e or pmyosbef ohiial red decondintg tre xtyie thailhiedacdascoirbed by - BRI NE

-G A et al., J. Heterocyl. Chem 26, 677 (1989) 3 Septenber 2004 21 and
NAGARATHNAM  iiRngad8yimt fresiassicl, o3 (sk9%2pfasdchnanheciexdmples.

| examplé'periodic or persulfﬁric acid}, in an inert
solvent éuéh as a chlorinated solvent (fof example’

10. chloroform or dichloroﬁeﬁhane), at a temperature of
between 0 and 25°C. It is also péssible to use hydrogen
-pefdxidé; optionally in the presence of a metal oxide |

;_(sodium tﬁngstéte) or a periodate (férrexampie sodium
periodate), in an . inert solvent such as a 1-4C

15 aliphatic alcohol (for example methanol or'ethanol),
acetic acid, wate£ or a mixture,of these soivents, at a
temﬁerature of between 0 and 60°C. It is also possible
to carry out the procedu:e by means of tert-butyl
hydroperoxide_in-thé presence of titanium

20 tetraisoprogokiderin.a 1-4C aliphatic alcohol (for
example methanq} oi'éthanol)'or a water-alcohol
ﬁixture, at a temperature in the iegion of 25°C or by
means,of oxone® (potassium peroxymonosulfate), in a |
1-4C aliphatic élcohgl (for example methanol or

25 Ethanol);-in the'presence Of water, acetic aéia or
sulfuriciaéid, at'é température ih the region of 20°C.

Reéctioh c is preferably carried out in an

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

-example methanol or ethanol), at a temperature of



~ The azetidinones of. fornmula 3 nay be obtained by application or
adaptation of the methods described by KATRITZKY AR et al., J.
"Heterocycl. Chem,. 271 (1994), or DAVE P.R,.J. O g. 3@¢eiambes 2004453
- (1996) and in the exanples. The procedure is generally carried out
according to the following reaction schefe: A 3 4 H/DROXYLAMNE B Br N E
R3 R4 0 10 3 In these fornmulae,. R3 and R4 have the sane neanings as in
formula (1) and HAL represents a chlorine or bromne atom 15 In step A
t he' procedur P§S"Refel dblgpt dilvg dpidung modmti edr tthsolngamtt ismch as a 1- 4C
-al i phatic 3 ng%enber 2004 22 al cohol (ethanol or nethanol for exanple),
“optionally iTFtHE presence of an alkali metal hydroxide,. at the boiling
poi nt of the reactioq#?e Lunlctn step he .reduction is generally carried
n

5 out,-using . |ithiMm>aH rﬁ%fcﬁrirg’ee,& i SCETy &ofdeEr . at the

B g?;} iapgblo;i Q;all’tﬁfl%g f@agfg%}l)qe(gturg tle'?np%tr%p:u(f’e tor%e b%rt?w%%%uriﬁ% '°.iCS

o ' 5 .and_the boiling point of the reaction medium.

Reaction f‘is generally carried out in an inert
solvent.such as‘tetrahydrofuran or an aliphétic ether
(for example ethyl ether), at a temperature in the
'f regioﬁ of ;70°C.- |
'iO ‘ Reaction g is generally_cafried out in an inert
" solvent such as aimethylformamide, an aliphatic ether
| (for example ethyl_ether} or a 1-4C aliphatic alcohél
in the preéeqée of a base (for examplé sodium hydride},
©at a temperatﬁre.df bétween 0°C and 60°.

- 15 _ Therderivatives of formula Rb-CH,-Hal are
commercially aﬁailable_or may be obtained by
application or adaptation of the methods described in
the examples. In particular, the methylated derivative
or the corresponding alcohol is halogenated using a

20 halogenating agent such as hydrobromic écid,rin acetic
acid, at a temperature close to 20°C or N-bromo- or
Nfchlorosuccinimide_in the presencé of benzoyl
peroxide, in an inert solvent such as
tetrachloromethane,_at the boiling point df the

2% reaction mediﬁm; The'methylated derivatives or the
égrresﬁonding alcohols‘aré cémmercially available-or
may be obtainéd:acéording.to the methods described by

BRINE G.A. et al., J. Heterocyl. Chem, 26, 677 {1989)



out in an inert solvent such as a 1-4C aliphatic al cohol (ethanol or

- met hanol for exanple) in the 10 presence of sodi um hydrogen carbonate, at a
“tenperature of between 20C and the boiling point of tRA&epteshsrdh04 medi um

" In step D, the oxidation is preferably carried out in DVSO wusing the
~sultfurtrioxide-pyridine conplex, 15 at?& tenperature close to 20C or using
di et hyl sulfoxide, in the presence of oxalyl. chloride and _
triethylam ne, at t ture of between -70_and -50C . Instep E, the
pr ocedﬁre is N@F@\%ﬁfgﬂ iccorsé’inr? &4 Sthé 'ndfRod 1d&€<ér PBEd 1By tEBRI SAR M
et al., in J.e)l\éE%l Chem, 885 (1973). The magnesi um conpound of the

bronm nated deri Vatie is formed and then the nitrile is reacted, in an

“.ether such as ethyl er., - rat ur. f ween _0C and, the baqiling
point of 25 the reaglﬁéon Zr?ed‘ltdgm%%,g tgrfjeﬁy%éfn%ﬁ%?sthCﬁeaﬁb%F&Bﬁgl, t he
| nt er medi at e Jymiip il Aaduces iaghbl il bSedbupbbapalydelde ghad
tenperature of between OC and the .boiling poi-nt of the reaction nmedium 3
Sept enber 52004, 28 TR 7R3 GORR4 cde kil Vgt iV esicake oeQrNEr ehakl y 2ayail able-or
‘may be obtained by application or adaptation of the nethods described by
KUNDER N. G. @l294)., CremAVBO®..RRer Ki.nOkganshém. 2882, ($997) ;15 9WPRENO MARRAS
‘M, Eur. J. Med. Chem, 23 (5) 477 (1988); SKINNER et al., J. Med. Chem.,
14 (6) 546 and in the examples. The procedure is generally carried

out according to the following reaction scheme:

)L ' A - C N .OH
RS Rd " HYOROXYLAMINE g)\
, , : 3 H?-
B
IBI' iF NHz
+
! E R R4
R, ~ R, ’
Q

10 : . 3

In théée formulae} R3.and_R4'have the éame meanings as
in'formula (I) and HAL represents a ch;orine'or brominé
atom.

15 . In step A, the procedure is preferabiy carried

out in ah_inert solvent such as a 1-4C aliphatic



(1971); HURN N. K., Tet. Lett., 36.(52) 9453 (1995);  MEDIClI A et al., Tet.

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

Chem, 62 (2 )

. O
6921 (1997); 10 KNABE J. et al.,- Arch. Pharm, 306 (9?8@9@"@9?@9‘4

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

(1996); FR 96-2481

and JP-94-261393. The R3Br derivatives &%Ze comercially available or may

be obt ai ned by application or adaptation of the 15 net hods descri bed by

BRANDSMA L. et al Synth. Conm, 20 (11) 1697 and 3153 (1990); LEMAIRE M
OSBFﬁ{qi@sll

et al., Synt-<deh, %Pa(fﬁ gaf(rffg@@) & 1gxaEplq) .
(11992 BAEUERL
e, RUON dor TUhTT Ve SRR R GTa Ay Al .we&a‘ﬁe

Pt cnemeo SR PR Mgl SRR i ?.y

vy 849

r}l Trar]s 2, 489 (1993). 20

Yey'e Bbttdihed by
BOUYSSQU P. et al .,
Chem Soc. Chem

Comm, 1523 (1984); MgR?lﬁg]% neAlredikr il 5152%9%)%@%%%9&3341980>

"PERCC V. et al. 60 (21) 689
formula (b) faic V\Amcm; alﬂl’ﬂﬁfne%qﬁﬁtﬁrﬁmf 3 GalgFRERR ik

conpounds of

Whi I})OI% resents
_a’hydrogen atom and R2 represents a radical C (R8) (R9)r (IgfEi %gg]gtenber
2004 24 in WHtchiR8 eeidriese i na hgfdrt@@erreatc&monR&equhesents a radical

-CO NR26R27i - COON, - COCQal k, - CH2CH, - NHCOCal k or

-NH- CO- NH- al k and

Rio represents a radiloalstap ¢, Néte lmyncebﬁlr@r épapes facadlgi ”E txadde

-foI I ovm ng reaction schene:

out in an 1nert solvent such as a 1-4C allphatlc

alcohol (ethanol or methaneol for example)

in the

10 presence of sodlum hydrogen carbonate, at a temperature

of between 20°C and the boiling point of the reaction

medlum

In step D, the oxidation is preferably carried

out in DMSO, using the sulfurtrioxide-pyri

dine complex,

15 at a temperature close to 20°C or using dimethyl

sulfoxide, in the presence of oxalyl chlor

triethylamine, at a temperature of between

=-50°C

ide and

-70 and

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 O C and the b01llng pornt of

25  the reactlon medlum. After hydrolySLS with

an alcohol

the intermediate imine is reduced in situ with sodium

borohydride at a temperature of between 0°C and the

boiling point- of the reaction medium



'R3 RA R4 ; + Rya CH2--CIIhIk N~OH Na 44 13 O5 CO0alk HLO c-COCal k

"RIO C N4\ CH2OH N WHIO / COON Ee o f |If CONH26R27 IN L NECCORIOR h
HCal K R : _ 3 September 2004

23

The R3—CO-Ry derivafives_are commercially
available or may be obtained by application or: :
édaptation of.thé methods descfibed by KUNDER N.G. et
al. J. Chem. Soc. Perkin Tréns.l, 2815 (1997);

5 MORENO-MARRAS M., Eur. J. Med. Chem., 23 (5) 477
(1988); SKINNER et al., J. Med. Chem., 14 (6) 546
(1971); HURN N.K., Tet. Lett., 36.(52) 9453 (1995);
MEDICI A. et al., Tet. Lett., 24 (28) 2901 (1983);

-: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
1(1996) ; FR-96-2481 and JP-94-261393.

| The RgBI derlvatlves are commerc1ally avallable
or may be obtained by appllcatlon or adaptatlon of the

'15 methods described by BRANDSMA L. et al., Synth. Comm.,
20 (11) 1697 and 3153 (1990); LEMAIRE M. et al., Synth
Comm., 24 (1) 95 (1994); GODA H. et al., Synthesis, 9
849 (1992); BAEUERLE P. et al., J. Chem. Soc. Perkin
Trans 2, 489 (1983)

20 o 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) 895 (1982}; 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. Qrg. Chem ,
60 (21) 6895 (1995

The compounds of formula (I) for which R

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

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



. N NH-COCa[k Ig Ih Rya . in these fornulae R3, R4, Rio, R6 and R27 have the
sanme 3 Septenber 2004 25 neanings as in fornmula (1) and alk represents an

al kyl. radical. The derivatives of formula 4 are commefd&egfember2084 | abl'e or
may be obtained by esterification of the corresponding acids, optionally

in an activated form such as the acid é&f oride. The acids are commercially
avai l abl e or may be obtai:ned fromthe correspondi ng nethyl ated derivatives
according to the nmethod described by JP.  HANSEN et al., J. Heteocycl.,

10, 711 10 ( 1oyhighdfta it6RLE S8 tedehydrpacsy cited oBs TePE@SEMes tasol vent

such as an ether. (for le tetr drofuran), in the presence of a

strong base s{ﬁcgféasl Téﬁﬁ%ﬁgw'l iChdm -ﬁ-oﬁ?ﬁtlilfl'l R TYREPP kK 152

di i sopropyl am de-or potassiumtert-butoxid at_a,.te rature of between

-70C and - 15C. ecgcétbﬁgna ia}snr%eﬁér 5???/%3?%@ 5ﬁ?lﬁ?fpa‘§§ eyl 885Hn |
met hod known 4.0 Sop skilled, d réo1 M« es .. it. .possible to

- dehydrate an al c%%%%i n 20 ordd(:lr 4&%2@?‘?#%%%&%& e%%o%&oﬁg 3l kene and in
. particular the nethods previously described. _;:';.3

R | . A, |
: Ra—x\ + R—CH/—CO0ak N
S N— '

| L
4 2 COOalk
l— . i , - B

L TTeeoee e \—-Cooak
ic . Ry ) ) : 5 g
_ 'Ra | . \ . 10
Hr—\ * d i R3 - ) .
: N— 7 R, __\\ :
l—_ _-CH,OH : N—; '
\T‘ 2 . .
. id R - ‘—\(COOH
R, e Cle Huﬁ
N HNRe 7 |

i
| o ‘ H3
CONRLR,, A
. _ AN
| H B : / . ,
- |
s - # alkNH, L

| HOalk
NH-CO-NHakk - R
\/- S L NH-COOalk
g P : : Y .

H;o '

N=C=0

HJh
.

-. .

N—

5 o o Ih

in these formulae R3, Ry, Rio, Rzs and R,y have the same




The reduction c- is generally carried out in an inert solvent such as an
“aliphatic alcohol (1-4C) such as nethanol, a chlorinated sol vent such as
~chloroform 25 dichloronethane or a nmixture of these 3&eptamber 2004t he
presence of NaBH4, at a tenperature of between OC and the boiling point .of
the reaction nmedium Reaction d is. car£Ped out by any method known to a
person skilled in the art which makes it possible 3 Septenber 2004 26 to
‘pass froman ester to the corresponding acid without affecting the rest of
t he nol ecul e PeRE DA e fdmyddetdlafiny cdir t6@r6sents an PAKKE sol vent
such as dioxang, i.n.the presence of. hydrochloric acid, at the 5 boiling
point of the $3on medi um .Reaction e is carried out by any nethod known

to a.person skiLIediﬂ%é efyéaw@{%pcﬁgﬁgﬁg&?@pgs%%?Lgng%gggaiiHfronyan

acid or a reactive derivative o Al S out

3'aff60trng tr“%fé%ﬂaﬂyet ﬁg}!E@*%HUéine%T%ﬁEE%QEXingS@iEH?oéck eis USed,

t-he procedure is carried out in the presence of condensing agent “which is

used in pgptidg iErting Uy 2%t i6aENad 1K de aCk9kaexampbe
N,N':dicyclohexylcarbodf%%ide)_ orp%S N,N'§L§rbonyﬁdiin?dazble,m in .an

inert. sol ventsisiichhsaashamciet kel dfiek .exarplae ikdet baby dsphukanaof ydi oxane) ,
an-am de (dinmethylformam de). ora chlorinated solvent (for exanple
met hyl.ene chleordidesbll 2r mdhiyc eorabetsianeel dirom the corresponding
| | methylated aerivatives according to the method
described by jé.'HANSEN et al., J. Heteocycl., 10, 711
10 (1973). |
| Reaction.a is generally cérried out in an inert
solvent such,as-an ether (fér example tetfahydfofuran),
in the'presénde ﬁf a strong base such.és |
tert—butyllithium; n;butfllithium, lithiuﬁ 
15 diisopropylaﬁide or potaséium tert~butoxide, at a
temperature of between —705C and‘;iS?C. |
Reactidn b is generéilg carried.ouf by any
dehydration method known ﬁo a person‘skilléd ih the art
which'makes.it.pOSsible to deﬁydrate gﬁ aléohol in
20 ordér to obtain the corresponding alkehe and in
pérticular the methods previouslg déscr;béd;
| The ;eduction.c is generally éarried out in,ah
inert solvenﬁ.sﬁch é; an aliphatic‘ai¢ohol (174Cf,sqch
as methanol, a:chlorinatéd solvent éﬁch'as Chlqrofdrm{
25 aichloromethané or a mixtureibf_these solveﬁts, in,ﬁhe
presence df_NaBH;, %t.a températurelof'between d°C and
the'boiling po;ht.of the reaction medium.
Réaction d.is_carfied oﬁt by ény method knbwn

to a person skilled in the art which makes it possible



chloroform. at a tenperature of between 0C and the 20 reflux tenperature of
the reaction mxture. Wien a reactive derivative of the acid is used, it
is.possible to cause the anhydride, a mxed anhydri de3&eptamhes2804 (which
may be chosen fromthe activated or nonactivated esters of the acid) to
react; the procedure is then 25, carried®ut either in an. organi ¢ nmedi um
optionally *in the presence of an acid acceptor such as a

nitrogen- contarnr ani c ba for xanple tri | am. ne, ridine,

1, 8- di azabi cydl & %églﬁﬁ% 5%’ 1 B L8R A 8§CP86§ §lg%ﬁ8ﬁ 5- ene),
in a3 Septe 7 | r mxture of these
-sol vent s, a?ﬁfet%pr%giér zzit;rhue?%leo be \?\C/eht(aéntﬂg%@%tel thg%r e%lr 'ed{’leﬁpéﬁat ure of
‘the reaction JHtdlr 10 cd Y % DIRRASIC 2dqUeoys; 3ugagc Ggf{' ymin the

presence- of an al kaline or alkaline- earth base um r oxi de or

potassium- hygrapdrde) 9f @ akdddncd o& kaliengarth a‘e&el atarhagnate or
“bi carbonate ‘at a tenperature of-between- 0 and 40C. Reactron f is carried

out by CURTI i®ilarmangenentof ithd hegenasenaedotm. dlphenylphosphorazrde
~azide and triethylamne, in toluene,. at a tenperature in the. region of
.50C. . . For reactiorReartwnth k isheagpndieddone by eayr nedhodt kdbwactly in
the reaction nmediumof step g at a tenperature in the .region of 20C
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
10 . molecule. Preferably, when the acid is used, the
procedure is carried out in the ‘presence of a
conden31ng agent Wthh is used in peptlde chemlstry
such as a carbodllmlde (for example
N, N’~d1cyclohexylcarbodllmlde) or
15 N, N —carbonyldiimidazdle, in an ihert solvent such as
an ether (for example tetrahydrofuran or dioxane), an
amide {dimethylfermamide} or a chlorinated solwvent (for
example methylene chloride, 1,2-dichloroethane or
chloroform} at a temperature of between 0°C and the
20 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 ‘is then
25 carried out either in an organic medium, optienally in
the presence of an acid acceptor such as a
nitrogen-containing organic base (for example

trialkylamine, pyridine, 1,8-diazabicyclo{5.4.0]undec-

7-ene or 1,5-diazabicyclof{4.3.0lnon~5~ene), in a



I n anot her aspect of the present invention, there .is provided a process
for preparing the conpounds of formula - (1) according to the aspect as
defined above for which R in which Rl represents a repSeptember 8094di cal
CR1R2, hydrogen atomand R2 represents a radical C(Rs) (R11) (R12) in

whi ch R8 represents a hydrogen atom R11 represents a radical -S02-Ar,
S02- Het or - SQRal k and R12 represent§7a hydrogen atomor a radical Ar or
Het, characterized in that a derivative of fornula: ~3 3 Septenber 2004

27a in which Ra represents an al kyl, Het or radical cangd, Ren¥gpresents a
- hydrogen atseivenin2frcited FPORPLyt™ ?d%%%%#geﬁfgand Tt having the sane

: meanings as in the .aspect as_def] ) €,nd Schedueetux t he product
i.sol ated apll BpEFPBREF 9“E%n9£r?%gﬁggn2&§gl?nwjth an inorganic or organic

aci d. .The conpounds of forpulLa. | L 9f whiceh: R sepiesenbsplasadi cal CRIR2
in whi ch RL*PEPETR HFSQS%-QE oﬁ%énd‘RZ represents a radical@hg(R8) (RO)
(R10) for which R8 i avdredemat amhB9piasancerafli gal alk&€H2RAHR28  and -

Rl O represeﬁﬁgeguFa ?8§PQ£r or - ﬁbt, may be prepared accerding to the o

fol Il ow ng reactiqniseReaart BepkenbediaB0sydgokhdeheserpbrRtiFEE, R3, Rg
and. R1L0 have"the sane neanings as in fornula.(l), Rd represents an alkyl 5
or "hydroXide) or an alkali or alkaline-earth metal .

carbonate or'bicafbonate at a temperature of -between

0 and 40°C:. -
‘ ' Reaction f is carried out by CURTIUS

Aarrangemeht, in the presence‘of diphenylphosphorazide
azide and friethylamine, in toluene, at a temperature .
in the region df:5O°CT: | |
- Fof'reaétidns g and_h,‘thé-procedure is cgrried

| out directly in the reaction medium of step g at &
remperature in the region of 20°C.

£ invention, there is

In another aspect of the presen

i rmula
provided a process for preparing the compounds of fo
(L) according to the aspect as define

in which Rg represents a

d above for which R

represents a radical CRiRa,

hydrogen atom and Ro represents a radical C(RB)(RH)(RR)
Y

represents a hydrogen atom,
—Het or —-S0zalk and Rz represents a

characterized in

Ri1 represents a
in which Rs

radical -SO2-Ar, 502
n atom or a radical BAr or Het,

hydroge
that a derivative of formula:
Ra
N
N




5 phenyl radical, Re represents an alkyl radical, Rf represents an alkyl
radi cal, Rg represents an al kyl, cycloal kyl al kyl, cycloal kyl, -
(CH2) . OH.radical, nis equal to 1, 2 or 3. Step a is g&selemhel289d ried out
in an inert 10 solvent such as an aliphatic al cohol (1-4C) (for exanple
met hanol ), in a chlorinated sol vent ¢frar exanpl e di chl oronethane or

di chl oroet hane) or tetrahydrofuran, in the presence of abase such as

NaBH( OCOCH3) 3, at a tenperature in the region of 20C 15 Step b is generally
carried out in an inert solvent such as a hal ogenated sol vent (for exanple
di chl oronet.hane), .in the presence of an organic base such as triethylam ne

or di net hyt"aii M3 TP TSRS S et dhbler B0 DAL anstaaluraadRibet ween
O C and t he-diiddeit Dl Mydifoddi J1a6td OadTed] UMeSLEP 0 )% generally

carried out in an inert ‘solvent such as tetrahydrofuran,
di met hyl f oritghHice,, &r canidbriiatathed gy Ve gy necaniplgs &d dmoftarem or
1, 2-dichl or,

han r tic solvent,(fo ampl e . benzene or
t ol uene), éat%%ta te?rd)pserdaafl}rn}(-‘gf Set vieer? fi?flucaerﬂri &ﬁbe t?otiqq'ﬂ‘?g: poitE e t he

reaction nedidimptSicemld.y seargited ad DysAany Jrithed knewyd@ @ 010 person
skilled in the art which nakes it possible to. pass froman acid or a
reactive d&FAiYEDthis acid to a carboxam de without affecting .the
rest of the molecule and in particular the preferred nethods

The compounds of formula (I) for which R
;epresehfs_é radical CR;R; in which Ry is a hydrogen
atom and Rg.fgpresents a radical -C(Rg)(Rg)(Rm) for
.wh;ch'RB is a hydrqéehratom, Rg is auradiéalf—CHZ—NHRzg B
and R reptésents'a.fadical.Ar'or Het; may‘bé‘prepared .

according to the- following reactibﬁ é¢heme: 2



previ ously described. 15 - The derivatives 6 may be obtained according to-

the followi ng reaction schene: RLO 3 Septenber 2004 30 In these formul ae,

R3, R4 and R10 have the sane meanings as in fornula (I|¥ Septeniteri2804

met hyl sul fonyl oxy radical. Step a is generally carried out. in an inert. 5

sol vent such as tetrahydrofuran, in the2presence of- triethylamne, at a
‘tenperature of between. 10 and 20C. Step b is generally carried out with
~liquid- aqueous anmoni a in nethanol, inmgan autoclave, at a tenperature in
the region of 60C. 10 The conpounds oﬁ_ﬁgrnula (1) in which R represents a

~radical CRIR2 in which RL is a hydrogen Natomand R2 is a . radical ,
- CONR13R19 may be prepared according to the [foll ow ng reaction schene:

13R, 4NH 15 CONHRL13R14 I n these for , ﬁgg dR13 and R14 have the

-20 sane neanlngs as in ///La/%l) Vs repres nts a nethylsulfonyloxy _

. radical and Et presents etayl Step a is ®arrjed out in the presence

of . triethylaﬂz , in an inert sol vent such as an ether’ .

CISORe . A j\

L \(—NHsozRe'

| ' HCORg
N

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

meanings as in fermula.(I), Rd represents an alkyl.or
5 phehyl radical, Re representSian-alkyl radical, Rf
represents an alkyl radical, Rg represents an alkyl
cycloalkylalkyl, cycloalkyl, -(CHz),0H radical, n is
equal to 1, 2 or 3
Step a is generally carried out in an inert
10 solvent such as an aliphatic alcohol (1-4C) (for
example methanol), in a chlorinated solvent (for
example dlchloromethane or dlchloroethane) or
tetrahydrofuran, in the presence of a base such as
NaBH(OCOCHﬂg, at a temperature in the reglon 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 organic base

such as triethylamine or dimethylaminopyridine, at a



NaCN b N~ 7 CN C - Et OCH2CH20H 3 Septenber 2004 31 (for exanple
~tetrahydrofuran), at a .tenperature in the region of OC. Step b is
generally carried out in an inert 'solvent such as a m3xeptkst 208d¢er and 5
di met hyl formam de, at a tenperature of between 30 and 75 C Step c.is
carried out by any nethod known to a péon skilled in the art which makes
it possible to pass froma cyanated conpound to the corresponding acid 10
W thout affecting the rest_of the nolecule, Preferably, the procedure is.
carried out bySRRIRITHFE ot RIFURRMWIroATE Ghe &P idlinshadintalafotidie (1-40)
(for exanple _ethapol). or in an aqueous nedium at the boiling point of
“the reaction 3 Jr‘r?n.’_“L%gJéfr%‘p dis carried out by any nmethod known to a

gerson sKiiled Lo Dt e e ) aoedl e pse fram an et o
ot e Tt Lo g g ralge 2 mlfoce
a radical 5 C@I@ofﬂnﬂ‘f@@%ﬁhé&t EESY H OG8N e chloroform or -
R 1,2-dichloroethane);, an aromatic solvent (for example
benzene.of.toluene), at,a-teﬁperature of between 10°C
and the béiling-point-of the reaction medium,.
.Stép d is carried éut by_any'meﬁhod kndwnjto a
10 pe;sdn skilled iﬁ the art which ﬁakes.it'possible'to
pass from_an acid or a reactive dérivative of this acid
to a carboxémide Qithdut affecting the rest of ﬁhe
‘molecuieuand”ih particular.the.preferred methods
previously described. :
le ' " The deriﬁatives 6 .may be obtained according to

the following reaction scheme:

o R, R, -
R\ o : Rd,\
| N MsCl

N—1

I_'YCHZOH I__'\(cﬁzosoacH3
o | S | |

Re -~ R

NH,

- 7 |
S : - NH,
-~ I -

o

10




~atomand 'R2 is a radical -- CH2- CONRL3R14 nay be prepared according to
~the follow ng reaction schenme: 3 Septenber 2004 R3 CONR1L3R14 32 R3 R 4~ N
b COOC2H5 COOC2H5 R13R14NH d _~COOH 7 In these fornul ad SepigmbRs 20843 and
~R19' have the sane neanings as in fornula (1) and Et represents an ethyl
radical . Reaction'a is generally carriedOout in an inert ‘solvent such as
tetrahydrofuran, in the presence of a base such as sodi um hydride, or an
alkali netal carbonate (fof exanple potassium carbonate),. at a 10 :
tenperature of betweet! 203 EIWEIFS | iRag Poi#rd dto PRBSr BAGt FAREnedi um
Reaction b is é:]enerall car rfe ut y nmea %’{;gf NaBH4r in ethanol, at a
tenperature iTEIHEFRG Db 'R ‘¢ i% carried out by any

rret hod . known t&yl@ﬁéor{]ylsokﬁ}lreaddr n the art which makes it p055| bl e

Step a is generally carrled out. in an inert
5  solvent such as tetrahydrofuran, in the presence of
triethylamine, at a temperature of between 10 and 20°C
Step b is generally carried out with liquid
aqueous ammonia in methanol, in an autoclave, at a
temperature in the reglon of 60°C
10 - - - The compounds of formula (I) in which R
represents a radlcal CRle in which Ry is a hydrogen
atom and Ry is a. radlcal -CONR33R;14 may be prepared

accordlng to the follow1ng reaction scheme:

N—~ MsClH Ny MNaCN N—
a . b LGN
\OH . . OMs ]

| EIOCH CH.‘.OH

1B e _ “COOH
15 ©

In these. formulae, R3, Rs, Rys and Ry have the
same meanlngs as in formula (L), Ms represents a
methylsulfonyloxy radlcal and Et represents ethyl
20 _Step a is carrled out in the presence of.

triethylamine, in an lnert.solvent such as an ether



~pass froman ester to the corresponding acid w thout affecting the rest. of

t he nol ecul e. The procedure is preferably carried out in an inert solvent

such as 20 dioxane, in the presence of hydrochloric aéiSgptenaherif@4 boiling
“point of the reaction nmedium 3 Septerrbgr 2004 33 Reaction d is carried out
by any nmethod known to a person skille Ln the art which nakes it possi bl e
to pass froman acid or a reactive derivative of this acid to a

car boxani.de w § hout affecting the, rest of the 5 nolecule nmolecule and in
particul ar t-me’%%rr TR SReTITd sdrﬁ?iu\ﬁadus’l f’&déasc SHEF2HHTE it &PFedi ates 7

- may al so be oftai ned pyyedmlonic synthesis according to the follow ng
- reaction schen@i:&ﬁo ‘€~ C%?H 7 In these fornulae, Ms represents a'

met hyl sul fonyl oxy radicgd » B3 auhdhinayediie Samk 15 JmBaningsas in

“formula (1). Reaction ais generally carried out by the action of diethyl
-malonat e, i n &4 veef tsisel vanta suGhhas detdadawdrsefuran, in the presence of
freshly prepared. sodi um et hoxi de, at the boiling point of the reaction .20
medi um Réactdionethysf@ereriald,y atara iteshpeittatiureamwf between 30 and

| 75°C. | .

-Step_c.is carfied ouf'by any method known to a
person skilied in the art which makés it possible to
paésrfrbm a cyanated compound to the corresponding acid

10 without affectiﬁg Ehe rest of the:molecule: Preferably,
the procédﬁre isl carried out by means of potassium
‘hydroxide_in'qn aliphatic alcohol (1-4C) (for éxample
ethanol{_df'iﬁ'éﬁ agueous médium,‘at the boiling-point
of the rééction.medium. |

15 Stepld'is'ca:fied oﬁt by any method known to a
persocn skil;édrin‘the ért which makeé it possible to
pass froﬁ_an'acid or a reactive derivative of this acid
to a carboxamide without affecting the rest of the
molecuie molécﬁ;e and in_particuiar the preferred

20 methbdé'previously déscribed. |

-Tﬁe compoﬁnds of forﬁula (1) for‘ﬁhich R
repfesenps a'radibai CRlR; in whiéh Ri ié.a hydrégen
atoﬁ_and7R2 is a ;aaical fCHz—CONRlﬁh; may be prépared

according to theAfollowing‘reactioh scheme:



aqueous sol ution of hydrochloric acid at the boiling point of the reaction
medi um The conpounds In may ‘al so be obtai ned accord|F8 25 to the follomﬁng
reacti on. schene: 3 Septenber 2004 34 HNR13R14 PQ(OC2
POQ(OC2H5) 2-CH2CONRI 2R1 1 a R3 R4~ 3 R3 R4 R4~ | CONR13R14 In these
formul ae, R3, R4, RI13 and Ri o have the 32sane meanings as-in formula (1).
Step ais carrled out- by any nethod known to a person skilled in the art
which makes it pos®& ble to .pass #yfoman acid or &,reactive derivative of
.this acid to a cyrboxam de mntho#t affecting themgest of the nolecule

mol ecul e and in partmﬁu.amothaoaref (Led 10 met hods i ously described.
Step b is generally rfired—ett—+n ap i hert -seklwent §ﬂéh as
- tetrahydrofuran, in \pr eséhce of . @ﬁh as Jedagmd@ﬂﬂmge or

pot assi um car bonate, at ©a tenperature o @gﬁ en 20C and“t he boiling point
of 15 the reaction nedium The reduction of step c isrgenerally carried

out by neans of NaBH4, |n et hanol, at a tenperature
HA\ R
. 4
R,,RA, NH N-—
{—\/GONR,SR” d | ] COOH

In 4

In these formulae, Rj, Ry, Ri3 and Ris have the
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°C.

15 . Reaction ¢ is carried out by any method known
to a person skilled in the art which makes it possible
to pass from an ester to 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.



~ the region of 20C. The. conpounds of formula (1) for which R 20 represents
a radical CRIR2 in which RL is a hydrogen prepared according to the
fol l owi ng reaction schene: atom and R2 represents a radiogpiembesefd or -
S02R6 may be 3 Septenber 2004 35 R6SH a N C 1p SO2R6 10 SOR6 In these
formul ae, R3, R4 and R6 have the sanme #A8anings as in formula (1) and Ms is
a nethylsulfonyloxy radical. Step a is generally carried out in an inert
sol vent such as tetrahydrofuran in the presence of an inorganic base such
as sodi um hydri de, at%§Q%%¥thﬂﬁr€af6l8ﬁ petweEnaot madhefekpohi ng poi nt

- of the reaction_ nedium ?Fﬁﬁ b |s raII% carried out by any nethod of
person's SleIG&IH%ﬁﬁ%? a & ﬁéta %6 fﬁ?kEBnﬁélﬁPﬁélEéﬁlvatlve
such as thos 1 M, NMUDLI ations.in O.gapic -
Chenmistry, A %%%%gﬁggh%nlégld2§f §6§e€E§éﬁf ESFLKQ ﬁﬁ?eOftﬁ lSprocedure
s carried ouleiby die aGki0n aafi AN ,ALARNLC 2 FRELOXY ?ghg PLs2 8 g hlof such a

~peroxy acid (peroxycarboxylic or peroxysul onlc a Fcul ar
peroxybengo'%mﬁ%b@de3n%hk@%Q@e%QﬁygﬁnéQr%lcular the preferred
methods previously descrlbed

The intermediates 7 may also be obtained by

malonic synthesis according to the following reaction

scheme
10
R, Re A,
Rd_x\ R4—L H4-¥
N— N=—

OMs COOCH BN

In these formulae, Ms represents a

methylsulfonyloxy radical, R3 and Ry have the same
15 meanings as in formula (I)

Reactlon a is generally carrled out by the
actlon 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
agueous 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:



. acid, 4- nitroperoxybenzoic acid, peroxyacetic acid, 3 Septenber 2004 36
trifluoroperoxyacetic acid, peroxyformc acid or nopno eroxyphthallc aci d)
or inorganic peracids or a salt of such an acid (for §?HEWEEE ?bdic or
persul furic acid), in an inert solvent such as a 5 chlorinated solvent (for
exanpl e chl orof orm or dlchloronethane) 4 at a tenperature of between 0 and
25C or alternatively by nmeans of oxone in a water-alcohol (nethanol or
ethanol) mxture. Ste is generalHNR#hrried out by any method 10 of
persons skilled in Cﬁie)& CHgiOGi dirzf g™ BelOCatry)d CH AN ve.

"Preferably, the procedure is carried out by the actloH of an organic peroxy
“acid or a salt, of such a peroxy acid (peroxycarboxyli#c or peroxysulfonic
acids, .in particular per oxybenzoic acid, 15 3-c rB oxybenzoi c .aci d,

4-ni troperoxybenzoic acid, peroxyacetic acid, trijfluorapegoxyacetic aC|d
peroxyform c acid or nonoperoxyphthalic acid) or jalternatifvely by neans of
oxone, in a water-alcohol (nethanol or ethanol) nixture 28 _The conpounds
of formula (1) for whi R represents a radi ¢gl 1R2 in Wlich Rl is a

hydrogen atom and R rgpresents a radical A, or. -CO cycl oal kyl may be
~prepared according te “th follow ng.reaction® sgheme: 3 September 2004 37
C L—\/CONRme - l_\/CONHwHM

In

In_these forﬁulae; Ri, Ry, Rj3z and Riy have tﬁe
same meanings asiin 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 én'acid or a reactive derivative of this aéid'
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

15 the reaction medium.

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

The compounds of formula (I) for which R

20 represents a radical CR3R; in which R; is a hydrogen

atom and Ry .represents a radical -SORg or -SO;Rg may be

prepared according to the following reaction scheme



COOH HCHNOCH 3 TI1 a CON(CH3)OCH3 . Iq CORD In these fornul ae, R3 and
R4 have the same neanings as in formula (1) and Rh has the sane neani ngs 5
"as R6 or represents a cycloalkyl radical (3 to 10 carbSsPEMREYO0%tep a is
carried out by any nethod known to a person skilled in.the art which nmakes
it possible to pass froman acid or a #eactive derivative of this acid 10
to a carboxani de without affecting the rest of the nolecule nolecule and
in particular the preferred nethods previously described. Step b is
~generally carried out i'n an inert solvent such as an ether such as
-tetrahydrofuran, at aR,15 tenperature in the regigp of 0C. The

or ganonmagnesi um congounds are prepared accordiqg %o met hods known to a
_person skilled in thEart, such as those descri in the exanples. 3

Sept enber 2004 38 The canpopnds of f oAl a (1) for Whitch R2 is a hydrogen
atomand R2 is a radical -({OH) (R6) R32)., --C (OH)}f (R6) (alkyl) , -C
(=NO CH2-CH=CH2) R6 or --C C%N?alk) R62 may be prepared~according to the
‘follow ng reaction s : "~ SR,

b

N L\

Ip" - "8O,R; 1o SOR;

‘In theée-formulae,‘R3, R4 and.Rs have the-same.
5 Vmeahings as in formula (i) and Ms is a
_methylsulfonyloxy_radical.
| Step a is generélly carried out in an ineft
solvent such as'tetiahydrbfuran, ih the presence of an
inorganic base such as sodium hydride, at a temperature
10 of betweeﬁ 0°C and the_boiiing point of the reactiocon
medium. ' |
Step b is generally carriedrout by any method
of persons skilled in the art for oxidizihg a
sulfur-containing derivative, such as those:desciibgd
15' by M. HUDLICKY,.OxidatiOné in Organic Chemistry,‘ACS'
Monograph, 186, 252-263 (1990). For example, the
procedure'is.cérried Out by ﬁhe action of an organic
Peroxy acid oﬁ_é sait of such a peroxy acid
(peroxycarboxylié'or peroxysulfonic a;ids, in
20 particﬁlar'perqubenzoic acid, 3-chloroperoxybenzoic

acid, 4-nitroperoxybenzoic acid, peroxyacetic acid,



. schene: OR Ir 1 . RGERIONH2 © algq COR6 In these fornmulae, R3, R4 and

~R6 have the sane neanings as in fornula-(l), R has the sane neani ngs as

" R12 or represents an alkyl radical (1 to 6 straight-. 8rePEIhergAehed- chain
carbon atons) and R} represents an alkyl radical (1 to 6 straight- or

“branched-chain carbon atoms) or -CH2-CHeCH2. 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 a tenperature -of between

- 20C and the OOitiHPIRSHOBIACTHE G A TFinRNis s&ice®er 2004 39 Step

b is general Irﬁ/orgzarri n an i.nert _solvent .such as an ether such as
r

_-tetrahyd_rofuran,Opa‘:"trog{dX{p teail'ldtcuaaecﬁ (He TEFiFN 5T HEACHTE GFg&nomagnesi um
‘conpounds- ar g pyepaF esqlﬁccaqlrdai % t&or]ﬁteq(%(}gjll%ng)\@}%i% 3 person skilled in
the art such as those described 1 n” the exanpl €s. e cor?pounds of fornmula
(1) for whichrsulfuric acid), in an inert solvent such as a '
-5 chloriﬁafed solventl(for egample chloroforﬁ or
'dichloromethane); at a temperature of betweeﬁ 0 and
25°C or.alternativély by means.of oxone in a .
Water—alcqhol (metﬁanol or ethanol) mixture.
Step cAis’generallyrcérried out by any method
10 of persohé skilléd,in_the art for oxidizing a sulfin?l
derxivative. Preférably,_the procedure is carried ouf-Ey
the acti@n of an organic peroxy acid or a salt of such’
a peroxy acidf(péroxycérboxylic or peroxysulfonic
acids, in-partiéular peroxybenzdic acid, R
15 3-éhloropefoxybenzoi; acid, 4—nitroperoxybenzoic acid,
peroxyacetic acid, trifluoroperoxyacetic acid,
peroxyforﬁic acid or monoperoxyphthalic acid) or
alteérnatively by means of oxone, in a water-alcohol
(methanol‘or.ethanol) mixture.
20 ' The ;ompounds of formuia {I) for which R
repreéents a radical CRJQ in Which R1 isla hyarogen
atom and Rp represents a radical -CORg or ~CO—cyéloalkyl
méy be‘preparediaccording.to the fbilowing reaction

scheme:



represents a radical CRIR2 in which RL is a hydrogen atom and R2
"represents a radical -CH (R6) NR31R32 in which 10 R31 and R32 are hydrogen
atons or radicals -CH (R6) NHSCRal k, - CH (R6) NHCONHal R Sspteraher 2R84
"NHCOR31, may be prepared according to-the foll owi ng reaction schene: 3
Sept ember 2004 40 NH SQRal k R31COOH ~NHSTO-NHal k R6 In these formul ae, R3,
R4, R6 and R31. have the same. neanings as in formula (1), M represents a
met hyl sul f onyl o radical and al k represents an al kyl radical. Reaction a-
is generally carided out by means of NaBH4 in Bfhanol, at a tenperature in
the region of R,20C. 3 Septenber 2004 41 Stepgb ils carried out in the

" presence of triet yl am ne, |nh%n}nmch sol ver ch as an ether (for

exanpl.e tetrahydrofurah), at a—%enpeLaLuLe in theN'FEQ|on of OC. Step c is
carried out by neanps of |iquid aqugous amoni a injnethanol, in an autoclave

~at a tenperaturei|1tFﬁé5§%ion of 60. Step d is génenally carried out in
an inert _solvent such hal ogenat ed sol vent (for e&&nqtﬁhyDCHs

b//;hMgBr
R\,

N——

| o .  CORh

In theselfOrmu;ae;_R3 and Rs have the same

meanings as in formula (I) and Rh has the same meanings
5 ‘as. Rg or_repfesents a cycloalkyl radical (3 tol10 |
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 partlcular the preferred
methods prev1ously descrlbed

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.



10 di chl oromet hane) or tetrahydrofuran, in the presence of : an organi c base -
such as triethylam ne, - di methyl am nopyridine, at a tenperature in the
“region of 20C. Step e is carried out by any nethod kndweprtemher 2084 per son
‘skilled in the art which nakes it possible to pass froman acid or a :
"~ reactive derivative.of this acid to a ®&rboxanm de w thout affecting the
rest of the nolecule and in particular the preferred nethods previously
described. 20. Step f is generally carried out by neans of an  inert
~solvent such as tetr&p§deerpeands ddref ynhba mikl déor ehidh orj nat ed sol vent
(for exanple_ .chloroformor dichloroethane), an aromatic sol vent (for
exanpl e benzBHET8FeR ot tehedndakz d & enpaditasle oF (W6t WedR12)25 10C and the
‘boi'l'i ng poi nt é Ehe reaction nedium The conpounds of formula (1) for
whi ch R repF‘gg it $Re (adivdalr oG HRFERCRL) Re of. fdrded k) &om and R2
‘represents amradﬂgal éc}iégﬁ% NR%%RBZ,-R%ééis hydrogen atom and R32 is
an alkyl, Armof CCarkEReT TRPF SHEL pr R et WY ERA Y Pt epared by
the actian of.a.halide Hal R31 on a conpound of formula (1) for which R
represents a radical CRIR2 in which Rl is a hydrogen atom and R?

represents.a radRgal -CH (R6) NR31R32, R31 and R32 are 5 hydrogen at ons.
‘This reactiongs ‘carried out in an inert polar solvent such. as -

acetonitrile, hydr of uran or . . Rs
N—— - | R ,\
I N
r ! ' - a
Rs

In these formulae, Ri, R4y and Rg have the same
meanings as in formula (I), Ri.has thé same'meanings as
Ri2 or represents an alkyl.radical-(l to 6 straight- or
10 branched-chain carbon atoms) aﬁd‘Rj_representSIan alkyl
rédicai (1 to & straight- §r branched—chain-carboh
atoms) or -CHj-CH=CH,. |
Step a is genetally carried out in.an inert
éolvent‘suéh as an aliphatic aicbhol.(for example
15 ‘eﬁhanol), in the presénce of sbdium‘acefate, at-a
teﬁperature of between 20°C and the boiling point of

the reaction medium.



. dinmethyl formam de, in the presence. of an organic or inorganic base _
(alkali nmetal (for exanple sodiumor 10 potassium carbanate, trial kyl am-ne
. (for exanple triethylamne or. dinethylam nopyridirtefSeptembes2004
- tenperature of-between OC and the boiling point of the solvent, optionally
in, the presence of palladiumor one o$sits salts or conplexes. 15 The
~conpounds of fornmula (1) for which R represents a radical CRIR2 in which
"Rl is a hydrogen atomand R2 represents a radical -CH ( R6)NR31R32, R31 is
a hydrogen atom andSReR bsisageatkgllyadecaliednyutl s0 e ipsepar ed- by the
action of a correspondi ng conpound of 20 fornmula (1) for which Rrepresents -
_a radi cal t§°éV?8gi§HFh apRoRBtheR. suahaaPnect HARBARSPuf@n, Wat cd R31 is a
hydrogen atom and R32 i's an al kyl ‘radical, . This reaction is generally
carried out FAMBRTABBIENLRt RS FBELORURR- 8sCa Ehe 0P Fori@mR G sum . (f or
-~ exanpl e dichloronmet hane_ or. .ichl roethaaeé, in the resence of ‘a reducing
‘agent such aS°SBAPURT £TF RETBRYDOr DhyOFFHRY ¢ %??%%%%r%ﬁ?ﬁ%g%ﬁ det veen 0C
and 70C. S e 4 43 The conpoun of f.ormul ). for which R
representésg a-sggggga%k%gg Fn-Whi th-”R"f 3S'h§16?%%e%3§%%36?ﬁ‘:}a’rm R2
represents atﬁédéﬁéﬁp CH (R6) NR31IR3_, R31 and R32 are alkyl, Ar or
-al k-Ar radi.cals may be prepared by 5 the action of a halide Hal R32 on a
~compound of formil a he) oS oR FSPREEENt ) 2 Adhealn (ERIRZ 10 which
: represents a ra_dical CRiR; in which R; is a hydrogen

atom and Ry repres'ents a radical -CH (-RG)NR31R52, in which
10 R:; and R3z are hyb_lrogen atoms br radicals
—CH(RG)Nﬂsozalk, ~CH (R¢) NHCONHalk or -CH(Rg)NHCOR3;, may

be pfepared according to the f-o'JA.loWing' reaction scheme:



is a hydrogen atomand R2 represents a radical -CH (R6) NR31R32, R31 is a
hydrogen atomand R32 is an .alkyl, Ar.or -alk-Ar radical. 10 This -
reaction is carried out in an inert polar solvent suchSgsteRterdfPdril e,
tetrahydrof-uran or dinmethylformam de, in the presence of an organic or

i norgani c base (alkali-netal (for exanpﬂ@ sodi um or potassium carbonate,
trial kylamne (for exanple 15 triethylam ne or dinethylam nopyridine)), at
a tenperature of bet n OC and the boiling mgint of the solvent,
optionally in the pgesdence of palladium or ng of its salts or conplexes.
‘The conpounds of. forhul®—t{) for whiach R EO rgpresents a radical CRIR2'in
“which RL is a hydrogen {atbm and R2 represents|{a radical -CH (R6) NR31R32, .
"R31. is a hydrogen atqg1and ﬁ%g‘is a (2-60) al kyl oH( 2- 6C) al k-Ar . o
radi cal may be prepared by % action of an_al dehyde.. RaCHO for which Ra

. i.s-_an alkyl or -alk-Ar radical on a 25 ¢ ound d¥ formul-a (1) for which R
-represents a radical CRIRZ in whic Is a hydrogen ' atom and R2 '
represents a radical -CH (R6) NR31 msdr31 and R32 are hydrogen atons. 3
Sept enber 2004 44 This reaction i$ carried out in an inert solvent such as -
~di-chl or omet hane,Badi-chl or oet h , toluene or tetrahydrofuran, at a
‘tenperature ok-between 0C and 50C in the presence of a reducing agent such
.5 as sodiumtriacgtoxyborohydride or sodium: ' '

\7,OM5

Py o : ,
o Ry

‘ lc "'. ‘ H«:_ N .
R | 4 1 - \7,NHso@m
Rd N-—- / u -
| ) - CIs0;alk L Re
It \7’NH2 - S

. atkNCO

R, \ R,

Hmcoo:\\ | : _W
, .- . NH-CO-NHalk
R /

. v
e | R,

N_...._..

>/NH-CO-R31
o Hs ’ 7

In these 'fo}:mulae, R3, Rs, Rg and Ra. havé' the
same_meaninés as in formuié (I),'Ms:fepregents a
5 methylsulfonyloxy radical and alk represents an alkyl
radical. | | | |
Reaction a is géne‘rally carried out by means of
‘NaBH,; in ethanol, at artemperature_in thé”fegioﬁ of

20°C



-cyanobor ohydride. The conpounds of fornula (I) for which R represents a
radical CRIR2 in which RL is a hydrogen atomand R2 represents _a radical
-CH (R6) NRB1R32, R31 is an 10 alkyl, Ar or -al-k-Ar3osaieelerdft R32 is a
(2-6C) alkyl or -(2-6Calk -Ar radical may be prepared hy the action of an
~al dehyde RaCHO for which Ra is. an alkyffilor =alk-Ar radical on a conpound
of formula (1) for which R represents a radical CRLR2 in which R3is a
hydrogen 15 atom and R2 represents a radical -CH (R6) NR31R32, R31 is a
hydr ogen atom and R3P5He® &nigl e@rFriedr oyf ip| kharPredemneal o< This reaction
.is carried oyt in.an _inert solvent such aigdi chl or onet hane, di chl or oet hane,

.20 tol uene or t'ét Sfur &R, 28t *8°CEnperYEhFeSBFpRE vERNEBESANd 50C

in-t he"presen&q of ugi_ng. such, as.sodjumtriacet oxyborohydride
or sodi um cyangg'(?rx%hn{f% g.%%?%g%gé%géﬁéé SF‘?O‘%P%.I%?‘)Ir?O}'X\AB?%h R 25
represents a Jadigalos @RER2 in which Rl is a hydrogen atomand. R2
represents a radical -CH (R6) NR31R32, R31 and R32 formwth the nitrogen

~atom'to which they ars ey tca_@_@_e@a%;h;eaebgﬁ‘ygyemeQ%eaffiﬂgﬁ@&i ridinyl, .
azetidinyl, pyrrolidinyl or piperidinyl may be prepared Sept enber 2004 45
by the actiomfecusdidntidnde al me2hSEo)al knHah 8ntecigeapoungd of . formula
(1) for which Rrepresents a radical CRIR2Z in which RL is a hydrogen atom
and R-_, temperature in the region of 60°. : .
| Step d is generaily carried out in an inéfﬁ
o solvent'such,as_a halogenated'solvent'{fof example
 10_ .dichloromeéhane)'or tetrahydrofuran,'in the presence of
|  an organic base 5uch as triethylamine, | |
dimethylaminopyridine,,at a'temperature in the region -
of 20°C. | | |
Step e is carried out by‘ény métﬁod known to a
15 person skilled in the art which makes it pdssible to
péss from an acid or a reactive derivative of‘thié acid
to a carboxamide without affecting the rest of the
molecule and in barticular the preférred‘methods
previously deécribéd.
20. ~ Step f.isféenerally carfied out by.means of an
inert solvent such as‘tetrahydrofuran, |
dimethylformamide, a‘chlorinatéd solﬁént {for eXample
chléroform or.dichloroethane), an-arémétié solvent (for
exampleAbenzene'or ﬁolﬁehé); at a,témpertprg of befwéen
25 10°C and the boil.ing point of the reaction medium.
| The Cbmpounds of formuia (i) for whicﬁ:R
representé a radiéal CRle in which Ry ié a hydrogen
atom and Rz'represents a rédical —CH(Rg)NRnR3h R31 ié a

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



- represents a radical -CH (R6) NR31R32, R31 and R32 are 5 hydrogen atons.
- This reaction is carried out -in an inert polar solvent such as
-acetonitrile, tetrahydrofuran or dinethylforman de , pieplambsr@8ehce of an .
.organic or inorganic base (al kali netal %for exanpl e sodi umor 10

pot assi um carbonate,. trialkyl ainine @ or exanple triethylamne' or-
- di methyl am nopyridine)),at a tenperature of between O0C and the boiling
" point of the_sol.vent adi um or ‘one  of

optipnally in the presence. of.p
its.salts ofn%%nﬁﬁegaﬁfé%f§9$ﬁbt§§ﬁ68%ﬁ8§ 8& Fo%ﬁﬁFge(ﬁ?iﬁﬁrOWhﬁch R
represents a- ' ' ] I-Gh s a,.hydrogen_ _atom and R2
‘reBresents eaéfﬁﬁéiﬂd-éﬁigﬁéﬂﬁggMnéﬁzfgé %&é?h-ﬁR§%%§ﬁse8 S.&He-C ( =NCal k)
R6 may be pr 1= dj ' fQl Low cti epe: 20 3
Septenber 2ogt e Taaet g & e oo SR e R R k-
RﬁNDBr-HNRBl:&Qﬁkesents a radical‘—CH(Rs)NRuRgg R3; and Rj3: are |

5 hydrogen atoms.

' This reaction is carried out in an inert polar
solvent such as acetonitrile, tetrahydrofuranlor
dimethylfdrmamide, in the presence of an organic or
inbrganic.base (alkalilmetal (for exampie sodium or

10 .potassium) carbonate, trialkylaﬁine (forrexamplé
triethylamine or dimethylaminopyridine)), at é
temperature of between 0°C.and the boiling poiﬁt of the

'splvenﬁ, optidnally iﬁ,tﬁe ﬁreéencé of.palladiuﬁ or one
of its salts or complexes. |

15 |  7 The compouﬁds of formula (I} for which R
represents a radical QRﬁb in which Ry is a hydrogeﬁ
afom and R rgpresents a radical -CH({Rg)NR31R32, Rs: is a

- hydrogen atom and.Rn is an alkyl radicai may also be

prepared-by the action of a.corresponding compound of
20 | formula (I) for whiéh_R fepresents a radiéal CR;R; in

| Which.Rl is a hydrogeﬁ'atom and Rj représents a'raQical
fCO~R5 on.an amine-HNR;ﬂhz.for which Rs; is é hydrogen
atom and R3; is an alkyl radical. | |

This reaction.is generélly carried out in an
25 iﬁert golveht such-as a éhlorinétéd sélvént (fbf
exampie dichloromethane or.diﬁhléroethané),'in the
presence of a reducing ‘agent such as sodium
triacetoxyborochydride, at'a temperature of betweeﬁ O?C

and 70°C.



‘I'n these fornulae, R3,- R4; R6, R31 and R32 have the sane neanings as in
“farmula (1) and alk represents. an alkyl radical. Step a is generally
‘carried out in a solvent such as tetrahydrofuran',. abB Sgpt PaP4re of
between 20C and the boiling point of the reaction nedium Step b is-
generally carried out- in an inert solvedt such as an aliphatic al cohol (for
exanple 10 nethanol), a chlorinated solvent (chloroformor 3 Septenber
2004 47 dichl oronethane) or a mxture of these solvents, in the presence
of a reducing agent siith GRPQEBIY Cfatfoxmulengdr aferewbficheRween 0C and the
boiling point_of the reactio dium 5 Step c is carried out by any nethod
Kknown to a petRor ST 1%d 3 ‘#ﬁeC§FBZWH?dﬁNﬁ§ké§ if BoB¥PBPESPO pass from
an acid or-a reactiv erivative _of thig,acid a_car boxam de w t hout
-affecting theétr%gsta%(f h&°REFEEHrE Snaaaﬁcﬁgrfg%m‘armﬁh%ﬁpr Bte@&d net hods

10 previ ousl y; deggki Qﬁg{fl'&ﬁﬁ & 15, ger g%alc%/icca ' imeagr & grﬁ%g?a%te:glpgs} in the

sol vent such as an et such as tetrahydrofuran, a

regi on of s0C. ¢ jde; & G YPRGN &S WML FHRAUNdsh & & JURRA di,ng to the
‘m yhodes known. 15.to a person'sfilledg?n ?Le.a t'sgggfggggﬁﬁég-described

in the exanpl €5 £&¥ efhiect R GeMTeRlehy sCar ia@d ca 106k, &, &N Wh1GhL g, SOl vent
‘such as.a 1-4C aliphatic al cohol such as . : N .
: . 1s a hydrogen atom and R; represents a radical

- -CH (Rs) NR31R32, Ray is a hydrogen atom and Ry is an’
-alkyl, Ar.qr-—alk-Ar radical..

10 L This reaction is carried out in an inert polar
solvent such aé écetonit;ile,-ﬁetrahydrofuran or
dimethylfdrmaﬁidé, in the presence of anrérganic.or.
inorganic base (alkali metal (fbt-examplé sodium or
potassium) carbonate, trialkylamiﬁe (for example.

15 .triethylamine or dimethylaminopyridine)), at a
temberature‘of between 0°C and the boiling point_df;the,
solvent, optionally in the'pnesénce of palladium or one
of its salts or complexes. | |

The cpmpoundsuof formula (I) for which R

20 represents a rédical CRiRzin which R; is a hydrogen
atom and R; tepresents d'radical'~CH(R5)NR3ﬁh2,‘Rn is;a
hydrogen atom and R3z is a (é—GC)'alkyl or ~(2—6C)alka:
;édical may be prepared By théﬁaction of an aldehyaea
RaCHO for:whiéh.Ralis.én alkyl §£ ~alk-Ar radicai on a

25 compound of férmula (I).for”whiqh R represehts é'
radical CRyR, in which Rl_is a_hydfdgen'étom'and R,
represents a radical —CH(RG)NRﬁRGL R énd R;, are

hydrogen atoms.



met hanol, .in the presence of sodium acetate, at a 20 tenperature of between
20C and the boiling point of the reaction nedium Step f is carried . out,
in/ an inert solvent such as a chlorinated sol vent _(fgﬁeglggpﬁﬂrgﬁoﬁl

~ di’ehl oronet hane or dichl oroethane), in the presence of a reducing agent
/25 such as sodium triacetoxyborohydride, at a tenperature of between 0C
7 and.70 C. The conmpounds of formula (1). 4fior which R represents a radical
CRLR2 in which Rl represents a .cyano, -S-alk-NR16R17, -NHRlg , alkyl or
-NR- 20R21 radical 3 Septerrber 2004 48 and R2 represents a radical -C (R8) .
(R11) (R12) in which J&s |’%ea§q"‘rfd‘r dgef2&tdRenRY thénprBparedtaccording to

the follow n 'reaction cherre R4 | NR20 1 n these formnul ae,
'R3, R4, R11, yent: ﬁdedT? lﬁf‘f’mﬁggémfaheggfgiﬁrﬁﬁﬁ PRA§s as in formula-

(1 Fal K ' | h t d M
ﬁei)reseﬁts ;edrqr{eta an przclr r%‘%@%% gg& 2%Q£§r%r8?e$§g$§382m?2d

| gg: Jn a_pol afoc splaengec CSli(}lht"’h% %Jrré%telfmte %%' boxkdgcifh g4LRPPELALUTE Of

5 as sodium trlacetoxyborohydrlde or sodium
cyanoborohydride. |
Thé.compounds of formula (I) for which R
represents a radical CRR; in which R;ris a hydrogen
- atom and R; represents a radical —-CH {Rg) NR3;R32, Rﬁ;is'aﬁ
10 alkyl Ar or —alk—Ar radical and Ry, is a'(2—6C) alkyl
or -(2-6C)alk-Ar radical may be prepared by the action
of an aldehyde RaCHO for which Ra ;s an alkyl or
._.éalkar radical on a EOméound of formula (I} for which
R repfesents‘a'radical CRiRz in which R; is a hydrbgen
15 atom and Rzrepresenté a radical —CH(RarﬂthnF R3; is a
hydrogen atom and R;3; is an alkyl, Ar or -alk-Ar
radical. |
This reaction is carried out in an inert
solvent such asldichloromethane, dichloroéthaﬁe,
20  toluene or tetrahYdrqfuran, at a temperafufe of betwéén
:O°C and 50°C in-the presence-of_a.reducing agent éuch
as sodium friacetoxyborohydride or sodium |
cyanobordhyaride -
The compounds of fofmula-fI) for which R
25 represents a radlcal CRﬂQ in ‘which R1 i1s a hydrcgen
~atom and R2 rep;esents.a radlcal —CH(RG)NR3ﬁh2, R3; and
R3z form with the nitrogen'atbm to which they aré
attached a heterocycle chosen from a21r1d1nyl

azetldlnyl pyrrolidinyl or plperldlnyl may be prepared



3 Septenber 2004 49 Step b is preferably carried out in an inert solvent
-such-as dinethyl sulfoxide, tetrahydrofuran or acetonitrile, in the
presence of a base such as an alkali metal carbonate ¢splesbergPes
- potassium 5 carbonate) or ammoni um hydroxi de, at -a tenperature of - between °
20C and the boiling point of the reacti®f medium Step c is preferably
carried out . in.an inert solvent such as dinethyl sulfoxide,
tetrahydrofuran or 10 a.cetor}itri . t he presence_of a_base such as an

“al kali netal BarB¥hae For eﬁaﬁﬁﬁ’é‘llgﬁiﬁagéilﬁ ~c5r Boékatlé} 8F anmoni um

hydroxi de, at_a 'tenperature aqf tween 20C and_the boiling point of the-
‘reaction nedium° §tf2p °§ﬂug.apr(g$e§5| V%&Spr ?‘eaeé’ﬁfes?f‘tangi nert sol vent:

- such as an etﬁ%fdic(ag%@ﬂlgfete%?reamh Bl Eanudohubany, atoa Lenpgrature of

between -78C and I's pref érabl y*carPredout n an-inert 20
sol vent 'such a8, didmidyls Sl dey (kRef wRRGY Of)YL ang ;?ﬁegggl trile,
di chl-oronet hane - or " dichl oroethane in the. "preséence of“a base such as an
al kal i megal rparhepat etder. exanpl e potassi um carbonate) or ammoni um .
hydr oxi de, at a tenperature of between 20C and the 25 boiling point of the
- reaction nedi um. Theldemeseddocaf itocaukaed( bhtf 9k whi ¢heRt pepEesents a
- radical CRIR2 in which Rl represents a : - _
o solvent such as acetonitrile, tetrahydrofuran or
dimethylformémide, in the presénce of an organic or
inorganic basé (alkali metal (for example sodium or '
10 potassium) carbbnate,.trialkylamine (for example
triethylaminé‘o::dimethylaminopyridine)),’at a
temperaturé of betweenAQ°C'and the boiling point of thé
solvent, optidnally in the presencé 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 Ri is a hydrogen
atom and Rs represents a radiqal ¥CH2—COR&
—-CH3—-CH (Rg) —NR31R32 oi -CH,-C (=NOalk)R¢ may be prepared

according to the fdllowing reaction scheme:

20



~radical alk-NR1$R19i R18 and R19 represent .a hydrogen atom may be
prepared by reducing the correspondi ng 3 Septenber 2004 50 conpound of
~formula (1) for whichR represents a radical CRIR2 i#SgRieEIeR2004pr esent s
~a cyano radical. This reaction is generally carried out .in an inert

sol vent such as tetrahydrofuran, ethyl 4éther or toluene, at a t enper at ur e
of between OC and the boiling point of the reaction medium in the

- presence of a rEdu0|ng agent such as alunlnunnhydrlde The conpounds of

~formula (1).for ich R represents a radlcal in which RL represents
a 10. radi cal NR18RF§{OCHR BN E R s dﬁ agen atom and R19

‘represents"'an “al T‘"cye#ea#ky#~—eye+ea%kylaIky cycl oal kyl car bonyl , .

- -S02al k, = - CO NHal g\- COCal k & . radi cal may beLﬁfﬂﬁngﬂhﬁ%¥$R§: ction of -
.a halide Hal R19i Halcﬁepresents a hal ogen, on a co rnuLa
(1) for. which Rrepresents a radical. CRIR 2 in mhqch R represents a

radi cal -al k--N R18R19, R18 and Ri g - represent a hydbogen atom This

. reaction is carri out in an inert polar solvent ysuch as acetonitrile,

- tetrahydrofuranpor \ 20 dinethylfornanide in the presence of an organic:-or
~inorgani c base {g]k +—etal (fo e sodi uh or potassiunm carbonate

trial kyl anmine (for anpl e Otriethyl am e or Rgimgthyl am nopyridine)), at a
~tenperature of between d the boiTing point q tlhe 25 sol vent,

3

d lFRMgBr

3 3
R__l : - ~ alkONH H——&

| ‘NOalk

In these formulae, Rs3, Rs, Rg, Ri31 and Rj; have
the same meanings as in. formuld (I) and alk represents
an alkyl radical.

5 Step a 1is generally carried cut-in a seolvent
such as tetrahydrofuran, 'at a temperature of between
20°C and the boiling point of the reaction medium

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

10 methanol), a chlorinated sclvent (chloroform or



of its salts or conplexes. The conpounds. of formula (1) for which R
represents a. radical CRIR 2 in which Rl represents a radical -alk-NR18R 9i
' R18 represents an al kyl radical and 3 Seéptenber 2004 53 SRPEmhes2Edtnts an
al kyl , cycl oal kyl, cycl oal kyl al kyl, cycl oal kyl carbonyl,. -SQ2al k,

-CONHaI k or -COOaI k radical may be prép’ared by the action of an al kyl
‘hal i de on a conmpound of forrmula (I) for Wnich R represents -a radical

CR1IR2 in whi sents a radi NR18R19, -R19 represents a
hydr ogen aton‘?gn@(#lﬁpr eptEserts aaﬁ“léﬁ Ie c@c,tlhc?éfgkfp v(?ﬁi‘&lse)allﬁy[tgllekyl ,

cycl oal kyI Carﬁ’Pé'sYénce o%lrkeduc (1:% Iﬂ nlt Ly chcg;‘al[\lk adi C 10 ‘Thi s
reaction is carried out in an 1ner ol ar soI vent su R’ a% a%etonitri | e,

tetrahydr of urgsmgdradiretdy Idanmmm dec afﬁdthl e%%ﬁ%g gélﬁ@ gkggpic or
“inorgani c base (alkali netal (for exanple sodium or otassiu carbonat e,

“trial kyl am necdfdori@xamiaud5 triethyl ami ne or . di met hyl ami nopyridine)), at
a tenperature of between 0C and, the boiling point of the solvent,

optional | § in the presenee dfs paldrddidumuer bgnanyofeihsds&hb&nokscqnpl exes.
.- The conpounds of formula (1) for which R 20 represents a radical CRIR2 in
whi ch eit her TRrF®@presidntesl in Mdr egén vatioim andicR2itepnesebls aoradical -C
(R8) (R9) (R10) or -C (R8) (R11) (R12) , or Rl represents an :
- pass from an acrd or a reactive derivative of this acid
to a carboxamlde w1thout affecting the rest of the
molecule and in partlcular the preferred methods
10 prevrously descrlbed |
Step d is generally carried out in an inert
solvent such as an ether such as tetrahydrofuran, at a
temperature in the region of O C. The organomagnesrum
compounds are prepared accordlng to the,m’yhodes knoWnr
15 'to a person skilled in the art "such as those described
in the examples.
. Step e is'generally carried,out in an inert -
solvent such as a 1-4C aliphatlc'aloohol such as
methanol; in the presence of sodium acetate, at a
'20 temperature of between ZOszand the-boilingApoint of
the reaction medium. |
| o Step £ is carried out infan lnert solvent such
as a chlorrnated solvent (for example dlchloromethane
or dlchloroethane) rn the presence of a reducing agent
25 such as sodlum trlacetoxyborohydrlde, at a temperature
of between O C and. 70° C
The compounds of formula (I) for which R

represents a radical CRiR; in which R; represents a

cyano, -S-alk—-NRigRi7, -NHR;;, alkyl or -NRyyRs; radical



al kyl, - NH R15, cyano, -S-alk-NRL6R17, -al k-NRL$R19 or --NR20R21 radi cal
and R2 represents a radical 25. -C (R8) (R1l1) (R12) and R8 represents an
al kyl radical may be prepared by al kylation of a corredBenigmbgrééound of
formula-(1) for which R8 is a hydrogen atom This reaction is preferably.
-carried out by neans of a base such as4&n al kali netal hydride (for 3
- Sept enber 2004 52 exanpl e sodium hydride), an alkali netal am-de (for
.exanpl'e sodium anide) or an organonetallic derivative, in an inert solvent
such as an aldshati EcetrReentet Ayraditel )-GfRe) dfnahiRiebf Uk anhichtRa
tenperature of beﬂ}\g{een 5 -78C and gOC, by neans of an al kyl ati ng agent
such as an di%kyl TWAECGEN0ATER BPKyPesRFFBALEE. 2FRerEoRPotRASR®f or nul a
(I.) for whi %1 EL r.epresents a ragi cal C=C(R7) SQal k. may al so be prepared
“according to tHe FOMokiTRG FE5cPr8R §éheqe: 10 R CH2 PCBEt2 a) n-BuLl b)
. S8 c) Hal-alk A B SQRalk /alk \PO3Et2 "ya)n-BuLi

: - S H,;,l\

‘Ize -1 12
lzd alk

In these formuiae, Rj,qu,rRilg Ru;'Rls, Ris and
Riy havé_the éamermeanings-asrin formuléﬂ(l),.alk
rébfeSehts-én élkyl rédical, Hal.fepresents a'halogen
atom and_ﬁ répﬁesenﬁs‘a metal and pfeferably COpper.
10 . .‘Steéia ié preférébly'barried:out in a polar
solvent suth.as_dimethyl'sdlfoxide,'at a temperature of

between 20 and 50°C.



b) Salk n these formulae, R3,. R4 and R7 have the sane neanings as in
fornmula (1.), alk represents an al kyl 15 radical and Hal represents a
hal-ogen atom Reaction A is generally carried out in adSep@mberd@d4ent such
~as an ether (for exanple ethyl ether), in the presence of a strong base
such as tert-butyllithium3 Septenmber 2684 53 or n-butyllithium at a
“tenperature of between -70C and -50C, followed by the addition of sulfur
~and then .an al kyl hag'i de (f.or exafr'rplazJ i odi de or brom de). Reaction B is

general |y carried out’§5P dh ih&ETeFaddiw ERETEE O4S &R 8phéreftor exanpl e

t et rahydr of ur I n._the presen f a.strong base such a ,
teft-butyllithium bt Sn‘%‘%uta% I lt“ﬁ?%rﬁq' Ao ér%tegtrggygfo%&r\ﬂéeﬁr- 70C and

- -50C, followegd by, the addi tion,of itin--3-one,. a.return to room
.tenperature andé)‘:.ololktﬁry%r al ylsnl er_h%R égt%%%réecgifg acg%rsieeéught aByagny known

_method which MBkes: ine 0S¥ a® OXifdirZ @ @Yl BoreQrtajni ng derivative
W thout affecting the rest of- the nolecule, such as those previously '

~ describeds 1&dibdriaid)desSteabdfion PeEeRs deki bked kBnpheadite LRat, to
carry out the processes according to the invention which are descri bed
~above, it mabdmrearecEssaand ahenbrddice goanps ofif @heckeAgtashno,
- medium. ' | | |
Stép o ié prefefably'carried §Ut in an inert
soivent suéh'as;diméthyl-sulfoxide, tetrahydrofuran or
:lO agetonitrile,.iﬁ tﬁe‘presence.of a base sﬁch as an
alkali metalrcarbonate'(fér example potassium
éafbonate) or am$oniumrhydroxide, at'a'temperatdre of
betweeﬁ-20°c and the boiling point of fhe reaction
medium. o |
15 Stép_d is preferabiy carried out in an inert
‘solvent such as an ether.(ethyi'ether) or
tetfahydrofuran, at a temperature of between -78°C and
20°C. |
Stép e is preferabl§ carried out in an inert
20 solvent such as:dimethyl sulfbxide, tetrahydrofuran,
acetonitﬁilé, dichlorqmethané or dichlorqethane-in the.
‘presenée‘of a base suﬁh gs.an‘alkali ﬁetaijcarbonate
- (for examplé potassium-éarbqnate) or.ammonium
hydroxidg, at a‘temﬁe;étﬁré ﬁf‘be£wéen 20°C and the
25 .boiling point'of the‘réactioﬁ medium,
The céﬁpounds of formula (i)kforlwhich R
represents a‘radical-éRiRz'in whiéh,Rl représents a
radical”-alk-NRme, Rig aﬁd'Rw;represént'a hydrogen

atom may be prepared by redﬁbing thé corresponding



“hydroxyl and carboxyl functions in order to avoid side 20 reactions. These
groups are those which allow renoval wthout affecting the rest of the

‘nol ecul e. As exanples of groups protecting the amino #$getender 200tkre may
be nentioned tert-butyl or nethyl carbamates which may be regenerated
~using iodotrinethylsilane or allyl usin§®25 palladium catal ysts. As
exanpl es of groups protecting the hydroxyl function, there may be
mentioned triethyisjlyl-and tert- butyldlneth | silyl which nay be

r egener at ed d%?%@“?@%Fﬁbé@f@&%ﬁnﬁﬁ&nlPFuHPF&@ Br teRFEEPAAEI 9el y asymetric

. t al t hoxynet.h 2004 54 tet h d f

e BRI e oo I e s R e P EY r°8¥é§§ or ot ect i ng
h | f t t || b | f

e oxnstl oa®, g Tk 36 TRILEAAGA 19! BLprt Bl XhrOln 82V re

~which can be jysed s%rlefeqlecs%y&e@sbxe@@ﬁﬁgﬁr&\é\éaﬁt @kh PEOhEEtLPY. & oups

in Oganic Synthesis, second edition ons

 conpoundss  of: S1e/dRY,a ! )amlﬂ@erilartuﬂ:beafbbemebheoe@saﬁaameknown met hods,
for exanple by crystalllzatlon -chromat ography or extraction. The

ehantionmers ofiltite; geipaurds tok fresrtian( hpditny be abéapgggebyeresolutlon
of the racemates for exanple by. chromatography on a chiral col um .
- -according 15 dfo aPIrREKICE Y Hgeatt alich Asyedetinomsyigtihédes, Vol . 1, Acadenic
Press-(1983) or. by formation of salts or by
The compounds of formula (I) for which R
' - represents a radical CRi1R; 1n whlch Rl represents a
10. _rad;cal -alk~ NRlﬁﬁj, Rm represents a hydrogen atom and
Rig represghtg;aﬁ alkyl, cycloalkyl,'cycloalkylalkyl,
‘cycloalkylcarbonyl, —Sozalk,'—COANHalk or ~Cco0alk
' radical may be prepared by the action of a haliﬁe
 HalRw, Hal represenfs a halcogen, on a compohna of
15 formula (I) foriwhich_R represents a radical Cﬁﬂé in
which Rrrépresents'a radicél —élkwNRme, Rig and Rig
represent a hydrogen atom.
This reaction is carried out in an inert polar
solvent Such as acetohitrile, tetrahydrqfu;an or
20 “dimethylformamide, in ‘the presence of an oiganic or
inorganic baser(alkali_metal (for example:sodium or
pOtaSsium) carbonate,‘trialkyiémine (for exaﬁple
'triethylaﬁine Q:,dimethylaminopyfidine}), at a
témperatu£e of'betﬁeen Q°C and-the boiling boint of the
25 solvent, optionaily iﬁ~ﬁhe'presence éf paliadium or Qné
of ifs salts or'compiexes
The compounds of formula‘(')‘for which R

'represents a radlcal CRle 1n whlch R1 represents a

radlcal ~alk—NR¢ﬁhg, Rig represents an alkyl radical and



synthesis fromchiral precursors. The diastereoisoners nmay be prepared
according to known conventional nmethods (crystallization, chromatography
.or fromchiral 20 precursors). The conpounds of for P &epiembery0ek
optionally converted to addition salts wth an inorgani.c or organic acid
by the action of such an acid in an or 8&ni ¢ sol vent such as an al cohol, a
ketone, an ether 25 or a chlorinated solvent. These salts also formpart of

the invention,. As exanpl es of pharmaceutically acceptable salts, the
ol low ng salte FeBEBREHEh (3 DrRAKY ber e 1nate c Lafdstedide,
- hydrochloride, citrate, 3. Septenber 2004 55 ethapesulfonate, fumarate,
gl uconat e, i(ﬁﬁéﬁﬁafkéiﬁ iqgﬁgﬁé, %gF%g?é, ?%t %igks%ﬁfcééﬁ%%k

3.nethylene-bh§&%§ﬁﬁx$g$p@%h %%%ar@htﬁ t%h60§%k§5ﬁ9P?aggagfkgﬁhosphate,

salicylate, succinate, 'sulfate, tartrate, eop i heace e and

p-tol uenesul fignate dm 2 flon@RRibieb faspert18f (EhesBresgDL,yi Rvention, there
“1s provided -a pharmaceutical conposition containing as.active ingredient,

-at l.east ene oyt Ofa framelaa cRhR, accohdeAgR] orddies Aspests as def i ned
above. The conpounds of fornula (1) exhibit advantageous pharmacol ogi cal

“properties. ThededomadkidiR, fRsseRS aebirgbeatti i hydrbeent heogagnabi noi d
receptors and particularly those. of the CBl type. They are CBl receptor
antagonistsjéhd—amgm¢$mnzﬁcﬂmaakkﬁhn cycloalkyl, cycloalkylalkyl, ,
cycloaiky;carbonyl, —Sozalk, -CO~-NHalk or ~COOalk
radical.

10 . -Tﬁi; reaction.ié carried out ih an inert polar
solvent such as.écetonitrile, tetrahyd%ofuran or
dimethylformémide,rin the presence of an organic or
inorganié-basé-(alkali metal (for.éﬁampie soaium or

S potassium) éarbonate, trialkylamine (for example

15 triethylamine orndimethylaminopyridine)), ét a
temperature of between 0°c and the boiling point of the
solvent, optionally in the preéencé of palladiuﬁ or one
of its salts or complexes.

The compdunds of formula:(l) fﬁr which R

20 ~ represents a radical CR;jR; in which either R; represents
a hydrogen atom and R; represents a radical
;C(RB)(RQ)(RN) or-;C(Ra)(Rlﬂ {R12), or R, repre§ents,an
alkyl, NH?RH, éyano, —S—aik—NRaﬁhg, -alk-NRi5R19 0oL
—NRzﬁhllfadical'aﬁd Ry’ represents a radical

25 —C(jo(Rﬁ)(Rn) and‘Rg.represents:an alkyl radical may
be érepéred-bﬁ-alkylatién of a égrrésp@nding compound
of formula (I) for'whiéh Rg is & hydrogen atom.

- This reactiéq is pﬁeferably_carriedlout by

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



in the treatment and prevention of disorders affecting the central nervous
system the i mmune system the cardiovascular or endocrine. system the
‘respiratory system the gastrointestinal apparatus and3Eepiesthet 2%
di sorders (Hollister, Pharm Rev.;.38, 1986, 1--20, Reny and Sinha, Prog.
-Drug Res., 36, 71-114 (1991), Consroe @aad Sandyk, ‘in : _
Mar i j uana/ Cannabi noi ds, Neurobi ol ogy and Neurophysi ol ogy, 459, Mirphy L. .
and Barthe A Eds, CRC Press, 1992). Accordingly, these conpounds may be
~used for the ¥e@RthfefCPITpheEitron 80 pifehdsEStrhchudiAg (Eehi zophreni a,
5anxiety'disordersq_d%pressionh. gpilepsy, 3 Sept enber 2004 55a. :
neur odegener &ti0FLE SO EFe A eAng s fPnBEErERBrEaL L ic degivaE dErs,
_cognitive disqrders,. . cranial_traum, pani¢c  _attacks i_pher a
‘neuropathiesiglqb éﬁﬁgﬁaéfaﬁFEFafﬁg? gﬁa??iﬁgéﬁ 8 an§§é8? ZFEhginer's
- di s. ease, . Hunt on'.s ;. , udi,s sy T,
:obsessive-co%%E%%ﬁvgIZF§§?§2§?r522¥?g'dgge%t?gﬁggﬁﬁﬁﬁégnggsg?ag?%?
Tourette's syndremynd aodicyebyy skbA8Sha, an3a98pt 8HbRE 3@9&t5§uphpggar _
‘dirsorders, cancers, novenent disorders induced” by nedi Canents, dystonia,
-endot oxem ¢ shoekskyl henadehag enshoeks, shypehensi on, i nsomi a, ,
- i munol ogi cal di seases, nmultiple sclerosis, vomting, 5 asthnma, appetite
~di sorders (bulima, &herevrgpundsbesi fyrmoeaony)dEsordrish fRn weani ng from
chronic - ' -
‘ represents a radical C=C(Rs)S$0zalk may also be prepared

according to the following reaction scheme:

10
a) n-Bul
b) S, - alk
R,-CH,-PO,Et, ' R, —<
. " ¢) Hal-alk - .
¢) Hal-a | PO,Et,
A .
ayn-Buki
Bl B Ry
R4_3\
N.._._....
4

\/S'Oéalk‘ I L \/Saik

R, R,

In these formulae, R3,'R¢ and R7 have the same
meanings as in formula (I), alk féérééenfs an alkyl
15 radical and“Hal'rép;esents a hélbééﬁratdmi
| Reééfioh'A is generélly-cairiéd out in an inert
solﬁent:suqh as an ether'(for‘examplé éthyl ether), iﬁ

the presence of a strong base such as'tert—butyLlithiumv



treatnents and al cohol or drug abuse (opioi ds, bar bi t ur at es, cannabi s
cocai ne, anphetam ne, phencyclide, hallucinogens, benzaodi azepi nes for

" exanple), as anal gesics or potentiators of the anal gediSerieaiiey2P4 of the
~narcotic and nonnarcotic drugs. They may al so be used for the treatnent
“or- prevention of intestinal transit. TAE affinity of the conpounds of
formula (1) 15 for the cannabl s receptors has been determined according

to the nethod desgglbe KUSTER J.E., STEVENSON J.T., WARD S.J., D AVBRA
T.E., HAYCOOK®D. KU mfc,tola tet}?er?ﬁélrre ofcletysen13¢8°€1993). In
thlstest t he f for I's |l ess than or
equal to 100G°} C#\/ICS%]eCIO éoﬁt ‘91 \?ldt‘é%ﬁé’é" 5 eﬁuéﬁgﬂﬁnalﬂ? theans of the

“nodel of hypo&{[heé[lqlﬁL 'kﬂad_L‘i d %trg%t)% %rll St o fet %e:l %gﬁgggiereceptors

. (CP-55940) in mce,” accor st AG escr rtwee R G in

“Marijuana, 25 FﬁrVGY'éEabtfﬂﬁsﬁ 84 n%f%l#?LcB&gﬁ%d)%?g'ﬁz7agl

this test, the DESO of the conpounds ess }:Br equal

to 50 ny/kg. SbiSeptenhem 2004:52cThe AEIOURdR0E ft@wahgdw:u@én bit |ow
toxicity. Their LD50 is greater than 40 ng/kg by the subcut aneous route

in mce. The ipreftey etk compowtds efcrdher mdlse Gu-haee the 5 fol |l ow ng:

(RS) 1- [b| s(4 chl or ophenyl ) et hyl )] -3-[(3, 5-difl uoro-

: tert butyllithium or n-butyllithium, at a temperature
of between —70 C and ~-50°C, followed by the addltlon of.
_azedltln—B—oneg a*return to room temperature and

10 hydrolysief | '
Reaction?C is carried out by any known method
which makes it pqssible to oxidize a Sulfur-eontaining
'derivative_without affecting the rest of the meiecule,
such as these preVieusly described. o |
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
20 reactions. These groups are those which allow removal
without'affecting the rest of the molecule. As examples
of groups protectlng the amino functlon, there may be
mentioned tert- butyl or methyl carbamates which may be
regenerated u51ng 1odotr1methy151lane or allyl u31nq
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



_.phenyl)(nethylsulfonyl) nethyI]azetidIne,, 10 (R -I-[bis(4-

chl orophenyl )nmethyl )] -3-[(3,.5-di fl uoro- phenyl) (nethyl sul fonyl)

net hyl | azeti dine, (S)-1-[bis(4- chlorophenyl)nethyl)]-3Sepemieqiepd4ior o-
phenyl ) (et hyl sul fonyl ) nethyl]azetidine, 15 (RS)-1-[bis(4-chlorophenyl)
“methyl)]-3-[(pyrid-3- yI) (nethylsquon?ﬁ)nethyl]azetld|ne (R--1-[bis(4
-chlorophenyl)nethyl)] 3-[(pyrid-3-yl)- 20 . (nmethylsul fonyl)

t hyl t dlne This 4 chloro hen I neth I 3- rid-3-yl
?ﬁet%y}gﬁffg d%%} ( & Syy ) régéLerakggX uSlngy )-

-1-[bis(.3-fl hy difl < _ph
rrét Ly: :l(.II fonyqu%ﬁcﬁ%%] rﬁﬁ ] SR[g(fofPs potectinf Etbbxy1
[ bi s(3-fhuor y'#ﬁtz T 3rIa<y3,b% qr{entﬁ%ﬁmgﬁlogg%n¥g8(allyl or

met hyl sul f onyl e enber

S)-1-[b 34 I e Bl
éhénylgn;fgyﬁ%ﬁ#ﬁ?ﬁ??ﬁﬂ%%%ﬁ?ﬁ?ﬁt}dﬁ%gOh%%-é glb ?%kgﬁlofophenyl)nethyl]

-3- (RS) 5{ [azatirdis- biHer Rromddime tzghxglrwasowhaﬁtBs(h}gge%gane
1-[ bi s(4-chl orophenyl ) et hyl] -3- (R) {[3-azetidin-1-yl- pheny ‘
met hyI sul f onyd metded draizetd diynGREEME T-.4.[ Bits a(4; chketepheny! SraBphyt] -3-
(S) - -{ [3-azetidin--1- yl- phenyl]nethylsul fonyl nethyl }azeti di ne,
" (RS) - 1- [3({1.qanﬂanMHNSMﬂnﬂﬁenwl)SﬂE@hﬂlFdzeuDdIn139yl}JoﬁE Wlley
nethylsulfonylnethyl)phenyl]pyrrol|d|ne
The compognds.pf formular(II'may‘be purified.by
10 the customary kﬂan_méthbds, for example by
| crystallization,:chrbmatographyror extraction. .
The_enaﬁtiomers of the compounds of formula (I)
:may'be obtained by resolution of the facematés for | |
example by.éhromatogfaphy on a chiralrcolﬁmn according
15 té PIRCKLE W.H. et al., Asymmetric synthesis, Vol. 1,
Academic Press (1983) or by formation of sa;té or by
. syhthesis from chiral-pﬁeCursors; The diastereoisomers
may be prepared according to known convenfional methods
(crystallization, chfomatography or from‘chifal
20 p:ecursorSI.
| Thelcompounds'of férmula (I) may be optionally
converted to addition salts with an inorganic or
o#ganic acid by the:éction of such an acid in an
organic solvént sﬁch gé‘én alcohol,-a_ketoné,:an ether
25 or a-chlo?inated-solﬁentr These salts also form part bf
'_"the inventibn.: | | |
| .As exampies 6f bharmaceutically écceptable
“salts, the‘following'salts may be mentioned:

bénzenesulfonate,‘hydrobromide, hydrochloride, citrate,



(R -1-[3-({1-[bis( 4-chlorophenyl)nethyl]azetidin-3-yl}-

met hyl sul f onyl nmet hyl ) phenyl ] pyrrolidine, 20 (S)-1-[3-.(

{ 1-[ bi s(4-chl orophenyl ) met hyl ] azeti di n-3-yl }- net hyl suBSepigmusr B094 -
phenyl ] pyrrolidine, (RS)-N[3-({1-.[bis(4-chlorophenyl)nethyl]azetidin-3-
yl } met hyl sul f onyl net hyl ) phenyl ] - N- net hysam ne, 25

(R -N[3-({1-[Dbis(4-chl orophenyl)nethyl }azetidin-3-yl}-

met hyl sul f onyl et hyl ) phenyl ] - N- net hyl am ne, 3 Sept enber 2004 59
(S)-N-[3-({lefhhBédnLhbrsophenyhd retdy| Jpzedddid) -i3adde;

met hyl sul f onyl net hyl ) phenyl | - N- et hyl am ne,

(RS) - 1- [ bi s(#sebhooapbenyha edty) |mschans, Sulbisidte -

f 1 uor onet hyl phenyl ) met hyl sul f onyl met hyl ] azeti di ne, .

(R) - 1- [ bi s(4mehhptepaehys eyt dplsidl & hitstatief,| wed-ate,

met hyl phenyl ) net hyl sul fonyl net hyl’] azetidine, 10

(S) - 1- [ bi s(4PeRPaFBphRRYSY RSy 2 BLEY B, Hutginate, sulfate,

. fluoronet hyl phenyl ) met hyl sul f onyl met hyl ] azeti di ne, - -
1-[bis(4-chr6?sbﬁ%5§t)E%ﬁ?gmyl%&??ﬁﬁﬁﬁﬂ%ﬁn%Qﬁnaﬁﬁﬁhﬂﬂqu%ﬁﬁgﬁaﬁawa 15
(RS)-1-[bis(4-chlorophenyl)nmethyl]-3-[(3,5-difluoro

phenyl ) net hyl sul f gayl et Brbindrmatbyl-azgti dipe - i
(R)-l-[bis(4-ch|orgpkenyl)nethil]-g-[(ssg-gpgl,5?8e§5 invention,
phenyl ) met hyFB8FPoA| rePkyPpd3anphhyhazetitdicaé, coBposition containing

'[bi5(4'Ch|05?g§?&§%#?§@§%%h%%ﬁg(3?%&&%%%%gégepgggﬁghnd of formula

nmet hyl sul f on aze
(RS).-2-{1-{bis(4echbrainphesytheetbyklazeaki difiidedybbode.

The compoundsrof formula (I) exhibit
'aovantageous_pharmacoiogioal propefties.'These _
oompoundo posséss a’high affinity_for tho‘cannabinoid
.fecoptofs.and patticularly those of the CBl‘type. They
ra:e CB1 réceptor antagoniéts ano'ére.therefore‘useful
in the treatment and prévention,of disorders affecting
ﬁhe'central nervous system,-tﬁe immﬁne oystem, tho
‘cardiovascular or endocrioe.system,.ﬁhe respiratofyr
-system, the oéstrointestinalrapparatus and reoroductive

' Vdisorders (Hollister,-Pharm.-Rev.;.BS, 1986, 1~20,'§eny.
 and Sinha, Prog. Drug Reo;,'36, 71-114 (1991),-Con5roe
"~ and Sandyk, in Marijuané/Cannabinoids, Neurobiology and
Noqrophysiology, 459, Murphy L.'and'Borthé A. Edé, CRC
‘Press, 1992). o | |
| Acoordiogly(:tﬁoseicompounds méy be uséd{for
_‘tho treatment or'prevonﬁioﬁVOf psychoses'incluoino

:sohizophrenia, anxiety'disordérs, depression;_epilepSY[



(3,5-difluorophenyl)-Ncycl ohexyl acetam de, (R)-2-{.1-[bis

(4-chl orophenyl ) net hyl Jazeditin-3-yl}-2- (3, 5--difluo henyl) --N--
cycl ohexyl acet ani de, 3 Sept ember 2004 60 5%%pten¥ber2004
(S)-2-{1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-2 -

(3, 5-di fluorophenyl)-N-cycl ohexyl acesam de, 5

(RS)-2-{1-[bis(4-chl orophenyl)nethyl] azetidin-3-yl}-
2-(3,5-difluorophenyl)-N-i sobutyl acetam de, (R)-2-{1-[bis(4-

hi h | tid 3-
(3.5-d 11 uor epth%%%ﬁr%eaﬁﬁ%tdbﬁ i Brsbstigs, =16 ¢8jnoserebelipy s

(4-chl or oph azetl d| n I
(3,5-difl uoropgneny Iﬁ?gs éiscles%é’é:ﬁdl}etfs' cranial trauma, Panlc

(RS)-2-{1-[his(: l ]Ja)lm?‘l ;#l(ég%ﬁt%l e@' ng:iaéc})mgls,lﬁlgralne,

(3, 5-difluorophenyl’) -- yc oprop acét

(R-2-{1- [b|§4ﬂ<ﬁm&{'@hﬁ%éa)sr@t W'z]l@%{fe'rd'snd%sléla}se Huntln ton's. A .

(3,5-difluorophenyl)-N-cycl opropyl net hyl acet am de, 20 {1-bis

(4- chl or ophemnd yaeet IRd jradet i disyndtrine, 2+ redo? - di f1 uor ophenyl )

-N-cycl opropyl net hyl acet ami de, . (RS)-2-{1-[bis(4-chlorophenyl) =~ -

net hyl ] azet |ahsrea’?&y¢e}—=®mg(tﬂ,s&v@ disoraere nylehille slemenpylaacehgmlde 25 - -

(R -2-{1-[bi s(4-chl orophenyl ) met hyl ] azetidin -3-yl}-2 : '
. (3, 5-di f | usHophaing9,- Nawsprtedyl svedasinge, ta3dsept e@rbmnzema,esl _

(S) 2-{1-[ bi s(4-chl orophenyl ) net hyl]azeti di n- 3--y| }-2 - :

(3,5- d|f|uorophenyl)--l\l-lsopropyl acet am de S _ E



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

phenyl ) - 1- nethylsulfonylethyl] azetidine, (R -1- [bis (4-chlorophenyl) '
~ met hyl ] [ 1- (3, 5-difluoro- phenyl)-1-methyl sul f 8feptermber 2884t i di ne,
10 (S)-l-[bis(4-ch|oropheny|)nethy|] 3-11-(3,5-difluoro-

phenyl ) - 1- net hyl sul f onyl et hyl ] azeti di nep®
(RS)-1-[bis(4-fluorophenyl)methyl]-3--[(.3,5-difluoro phenyl)

met hyl sul f onyl net hyl ] azetidine, 15

(R) - 1- [ bi s( 4-34RfFrigpifbiriAdeatshy IGRITEES3, Bogefensr gisorders induced
phenyl ) met hyl sul fopyl net hyl ] azetidine, (S)-1-[bis(4--fluorophenyl)

net hyl ] - 3- [(§stm 1R ﬁﬁ?ﬁﬂ?ﬁﬁetﬁFF?GPﬁSW&FnéPH?kPrazetld|ne (RS) -

11 uor opheny| JRHYVIS FBTRe: RYPP CARe R ndposgniar
- (S9)-{1- [(3 ¥§%g%#«i4f% hl %%%@%%ylhuq%agg!]s%lLQ%S?s, vomiting,

di f1 uor opheny met hyl'] “azet

RR) - {1-[ ¢3- | I % 'fI h I
(T i apactputon I, 43851 o opren

(SR) -{1-[ (3- prEdidty,) rchrzy eriepheRrYs) rr&hhwlehnlag[ @%o{é chronic.
-'d|f|uorophenyl)nethylsulfonylnethyl]azetldlne

(RS) -{1-[ (4- mdabynigdnt(sA-acld enepheny krmeihyl hbdse[ (3pdoids,
- di fl uorophenyl ) et hyl sul fonyl met hyl Jazetidine, (SS)-{1-[

(4-pyri dyl) - (eutil t woredpise nyapmetbhyl, | cogafing3, Bmphetamine,
di f1 uorophenyl ) met hyl sul fonyl net hyl ] azeti dine, 10 (RR)-{1

-[ (4-pyri dyl RN CSph e L FErRGERS3- pegzediazepines for

10 example), .as analge5105 or potentlators of the
analgesic act1v1ty of the narcotic and nonnarcotié‘
drugs. They may also be used for the treatment or
.prevéntion éf'intestinal transit. |

The affini&y of the céhpouhds-of formuia (I)

15 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 ICso of the compounds of -
20 fotmﬁla (I)'is less than or equal to 1000 nM.

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

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

In thls test the_DESO of the compounds of

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



~di fl uor ophenyl ) met hyl sul fonyl methyl] .azetidine, (SR)-
(1-[(4-pyridyl)-(4- chlorophenyl)nethyl] 3-[(3,5- 15 difluorophenyl)
met hyl sul f onyl met hyl ] azeti di ne, - 3 September 2004
(RS)-5-((4-chl orophenyl)-{3-[(3, 5-difluorophenyl) - _

met hyl sul f onyl met hyl Jazetidin-1-yl} nethyl)pyrimdine, 20 (SR)-5-
((4-chl orophenyl)-{3-[(3, 5- difluorophenyl)

'nethylsulfonylnethylk% zetidin-1-yl} nethyl pyrlnldlne (RR) 5-((4-
~ chl or aphenyl ) - { 3- [(3 edFPF“Q&PBSﬁeﬁ% )forf?é Hyl (301 pERYPiBL BOY]

tidi 1-yl} di S | h
_.afg E(gnS dYFluorop enyrlm Fﬁ?? f%ﬁ%ﬁ ﬁP g?g%%§$%n¥nyFe
t hyl 3 04 A
(HE,S)y()lpflzlzmc Ib%%&p&r Sk %r(ip‘ ﬁ‘ﬂggophenynrret hyl]- 3-]

- (3,5-difluorophenyl) hyl | eti-d
D5 chl o ab e Sa"gllte) ?{%‘f%%?%’;ﬁogﬁéﬂ%h}lﬁét% faﬁlguiBR 1) are the

{1-

3-[(3,5-di f | fenaphemnyl:) met hyl sul f onyl net hyl | azeti di ne, (RS)-

{1-[(2-chl oropyrid-5-yl)-(4- chlorophenyl)nethyl] 3-[(83, 5= d|fluorophenyl)
-.met hyl sul fonyl net hyl ] azeti di ne, 10 (SR {1- [ (2- chloropyrld 5- yI) -

~ (4--chl orophenyl) nethyl ] - 3-[(3,5- dlfluorophenyl)

met hyl sul f onyR¥etyllpazdtéi-rdhherophenylopetbgl) | s®AEL3, Bndhi £ hedro-
pharmaceutically 15 .acceptable salts. The followi ng invention. exanples
“illustrate tﬁ@eEyéﬁﬁmgt@y sulfonyl)methyljazetidine,

10 (Ry-1~ [bls(4 chlorophenyl)methyl)] ~-3- {(3 S-difluocro-

phenyl)(methylsulfonyl)methyl]azetldlne,

{(5)—-1-[bis(4-chlorophenyl}methyl)]1-3-[(3,5-difluoro-
phenyl) (methylsulfonyl)methyl]azetidine,
15

(RS} -1-[bis(4-chlorophenyl)methyl)] [ (pyrid-3-vy1)

(methylsulfonyl)methyl]lazetidine,

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

20 . (methylsulfonyl)methyllazetidine,

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

{methylsulfonyl)methyl]lazetidine,

25 (RS)-1- [blS 3 fluorophenyl)methyl] -3- {(3 5- dlfluoro—

phenyl)methylsulfonylmethyl]azetldlne,

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

phenyl)methylsulfonylmethyl]azetidine,



RS) - 1- [ Bi s(4-chl or ophenyl ) methyl ]-3-[(3,5-di 20

uor-ophenyl ) (et hyl sul f onyl met hyl ] azetidin may be prepared from1l.0 g of
[ bi s(4-chl or ophenyl ) net hyl )] - 3 September 2004

. 3-[(3,5-di fluorophenyl) (et hyl sul fonyl ) net hyl ene] - azetidine in 40 cnB of
met hanol , 96.nmg of sodium borohydride &Pe added and the mixture is '
stirred.for 25 3 hours at 20C. After addition of 100 cnB of _

di chl oronet hane, the reaction mxture is washed twice wth 50 cnB of water
and dried over nagnesiun1sulfate filtered and concentrated to dryness

under reduced res ure 7 kPa r oduct _i s 3_Septenber 2004 64
chr onat ogr aphé dp a}%ﬁﬁ éégpﬁﬁﬁ 5§Vﬁ| e?25 a~dpt éBQEB 20.0 mm
hei ght 6 cm gﬂgt I .argon pressure of 0.8 bar
mﬁt% di-chl or onet )%Et%ﬁg%h%f%n&tHQQh%#E Ze&l PS?onePhane + 1% net hanol
~and 5 collecting 80-cnB fractions. Fractions 13 to 15 are conbined and
concentrated to dryness under reduced pressure (2 7 kPa}. 0.55 g of a
whi'te sol 5d ils [@htsaiaeth 1ehicpheny 1t akenyap -zn ﬁ@ 3ogzguaggtgpﬁ et her,
filtered and drled to give 0.47 g of RS) --1 (
chIorophenylxﬂgmﬁwu)ﬂeﬁhﬂﬂﬁ&ﬂidmyﬂhumhthea;klﬁﬂﬁbhyl

sul fonyl )net hyl]azetidine in the formof a white solid [1H NWMR spectrum
(400 MHz, . . (CD3)2S0 d6 mﬁth addi ti on of a-feM/drOps of CD3COOD d4, at a

*tenperature of 353 K, in ppnm : 2.46 St, J=7.5Hz :-1H); 2.77 (s :-
3H); 15 3.15 1(‘r{tbls(21HFh13’r4?@ wfy 1) mephyl 3349R€b|{6édaz$t37d5n1-{t yl4H): 4.46

(s 1 4.8
( _ Fﬂ %e%yl methylsulfonH{methyl}azetldlne,—

(
fl
| -

10
1-[bis (4-chlorophenyl)methyl]~3-(S)~{[3-azetidin-1-yl-

phenyllmethylsulfonylmethyl}azetidine,

(RS)—1—[3({l—[bis(4—chlorophenyl)methyl]aietidin—B—yl}—

15 methylsulfonylmethyl)phenyl}pyrrolidine,

(R}=1-[3-({1-{bis(4~-chlorophenyl)methyl]lazetidin-3-yl}-

methylsulfonylmethyl)phenyl]lpyrrolidine,

20 (S 1 [3-({1-[bis(4- chlorophenyl)methyl}azetldln 3= yl}—

methylsulfonylmethyl)phenyl]pyrrolldlne,

{RS)-N-[ {l-[bis(4-chlorophenyl)methyl]azetidin-3-
yl}lmethylsulfonylmethyl)phenyl]-N-methylamine,

25
( N-[3-({ [bis (4-chlorophenyl)methyllazetidin-3-yl}-

methylsulfonylmethyl)phenyl]~-N-methylamine,



from7.05 to 7.20 (nm : 3H); from7.15 to 7.45 (m 8H)]. 1- [Bis

(4-chl orophenyl) nmethyl) ] -3- [ (3, 5_difluoro- 20 o

phenyl ) (et hyl sul fonyl ) net hyl ene] azetidine may be prépgPembsede®ding to

“two. nethods: Method 1 0.65 cnB ofrnethglsulfonyl chloride is added to a.
solution of 2.94 g of 1-[bis(4-chloropRényl)nethyl] 25

3--[(3, 5- d|f|uorophenyl)(nethylsulfonyl)nethyl (RS)] azetidin-3-ol in 250

cnB of dichlo 2C, wed, in. sm ortions over 15 m nutes
PSSP Er i et - TPl o3 PN o L PSRN R
stirred for t qm.t arur Sept enber 2004 65 reaction
mxture is vé%%?%?%fqifon M tﬁ@@@ §3f§_glgpﬁﬁggﬂnﬁater and once with
150 cnB of a saturated sodlun1chlor|de solution, then dried with nmagnesium.
- sulfate, filtered and concentrated to dryness under 5 reduced pressure (2.7

kPa) . The resjrde-1 ﬁsﬂ@ddhﬁi hergt oaeanhed -en 385L59§9 L col um
(particle size O. 833 nnlcﬁ%?ne?grQS 5 gﬁ? heﬁg hf “15 cFr)§ under an

ar gon. prBSSLﬂkndﬁOMth@ﬂﬁnemylthe&hyabmumbayqﬁeeh vh ageet at geand
- cycl ohexane (1/9 by volune) as eluent and 10 collecting 70- cnB fractions.

- Fractions 15 to 36 are conbined and .then concentrated.-to dryness under
reduced pressure (2.7 kPa). 1.86 g of a white foam are obtained, which
foamis cryst%ﬁI1hmﬁbHSkﬁnQEiﬂmqmaﬁhylémhéhyﬂé Qr&é3a53bksdrnéLUDng at 190C.

methylphenyl)methylsulfonylmethyl]azetldlne,

10 (S)~1-[bis(4- chlorophenyl)methyl ~3-[(3, 5 blStrl-

.fluoromethylphenyl)methylsulfonylmethyl}azetidine,

1—[bis(4—chlofophehyl)methyl]—3—(phenylsulfonylmethyl)—
‘azetidine, o

15
(RS)—l—[bis(4-chlorophenyl)methyl]—34[(3,5—difluoro—

phenyl)methylsulfohylmethyl]—3—methylazetidine,

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

20 phenyl)methylsulfonylmethyl}-3-methylazetidine,

( ) - -1~ [bls(4 chlorophenyl)methyl} 3-1(3,5~difluoro-

phenyl)methylsulfonylmethyl]—3 -methyl- azetldlne,

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

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

(R)-2-{1-[bis{4-chlorophenyl)methyllazeditin-3-yil}=-2-

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



.15 Recrystallization from45 cnB of ethanol gives 1.08- g of

1-[ Bi s(4-chl orophenyl )net hyl]-3-[(3,5-difluoro-
phenyl)(nethylsulfonyl)nethylene]azetldlne nmel ting at 3 2esenbrr&hect rum
-in DVMSO-d6, T=300K, S in ppm (300 MHz) : 3.00 OH, s, SCH3) , 3.87 (2H, s,
NCH2) , 4.20 20 (2H, s, NCH2), 4.75 (160 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)nethyl- (RS) ]

- azetidin--3--ol hydrochloride are 25 added to a solution of 6..8 g of

. bi s(4-chlorop ) br neth ne in 300_cnB of acetonitrile, fol | owed by
'2.97 g of pot ﬁﬁcé l?HQPF8&¥ﬁﬂﬁﬁtﬁﬂkﬂaFétFanhéavéb for 1 hour

under reflux,:g t% ro%(‘j3 Hg eratg g gltered nd concentrated to

" dryness under Seﬁtéﬁbé' GY 166 r SAGERACHYEESEFEB™E 95T kPa). The resi due
obtained is chroma.tographed on a silica gel colum (particle si ze
~0.04-0.06 mMm dianeter 8.5 cm height-22 cnm), under an argon pressure of

0.5 bar whth @gy-siune [@fi sqlhyh1s-8p8EALE) ﬁ@@hgxg.ggl@@%??ﬁ- 2%?5 by vol une)

~as eluent and collecting 250-cnB fractions I ons are conbi ned -
and then concenty, Eﬁ—%d.ﬂl@o&bﬂh@&?yllﬂnde&sbﬁdw}@gceﬁéﬁ&@we (2.7 kPa) 5.3 9

~of . 1-[bis(4-chlorophenyl)- nethyl]-3-((
5 d|f|uorophenyl)nethylsulfonyl)nethyl 10 (RS)]azetidin -3-0l are
- obt ai ned. [1H NVR spectrum (300 MHz, (CD3) 2SO d6; 6 in ppn) : 2. 0 0 (s
0 3H) 2 94 (Ris 2~ {aHﬁbl3(250@&pr0p2pr13ma8hya azetlethz3&ya} 2—80
_ (3 5- dlfluorophenyl) -N- 1sobutylacetam1de,
10
(S)—2—{1—[bis(4—Ehlorophenyl)methyl}azetidin~3—yl}—2—

(B,S-difluorophenyl)~N—isobutylacetamide,

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

15 (3,5—difluorophenyl)~N*cyclopropylmethylacetamide,

(R)-2-{1-{bis(4-chlorophenyl)methyl]lazetidin-3-yl}-2-

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

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

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

(RS)-2-{1l-[bis(4-chlorophenyl)methyllazetidin-3-yl}-2-
{3,5-difluorophenyl}-N-isopropylacetamide,

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

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



(d, J =9 H 1H) ; 4.54 (s 1H) ; 5.34 (s : 1H ; 715 (d J = 8.5 Hz 2H);
from?7. 20 to 7.40 (m : 8H); 7.50 .15 (broad t, J = X L Bi s(4-
“chl or ophenyl ) br onor ci et hane may be pr epar ed accordlng3§GPPﬁ@eb Redur e
descri bed by BACHVANN WE. . J. Am- Chem Soc., 2135 (.1933).

3-[(3, 5-Di fI uor ophenyl ) net hyl sul fonyl ) méthyl - 20 (RS)]azetidin -3-ol
hydrochl ori de may be obtained in t he follomﬁng manner:. 160 cnB of a 6.2 N

“hydrochloric i t.i di_ oxane to. a sol tlon of 37 g of
3.[(3, 5--di 11530r %ph@‘ny#g) n@tﬁ;ﬂl&&P g‘ﬁﬁyyal %3* (R&pfFidin- -3y PY-3-

(vinyl oxycarb J) i_oxane. 25 After 16 hours
-at - roon1tenpe¢£¥tf§' Rﬁ) aé?agnNnﬁ%%% gg co%cen Fated to dryness under
reduced pressure (2.7 kPa). The residue obtained is taken up in 320 cnB -
of ethanol, heated for 1 hour under reflux and cooled on an ice-cold bath.

The solid whi®s)appedis (45-ch 1291 E@@a ) %QQﬁy@]_@LIQqudB $@§ﬂ69r$Lth et hyl
‘ether and dried at 40C under pressure (2.7 kPa. 29.85 of - white

- crystals aremmmed—\mummﬂonglmh@u]a&egriaah@r t han 2600' 5
3-[(3,5-Di-fl uorophenyl ) (net hyl sul fonyl ) met hyl - -
~(RS)]-1-(vinytoxycarbonyl)azetidin-3-ol nmay be obtained in the follow ng
-~ manner: a solution of 14 cnB of vinyl chloroformate in 35 cnB of
-:dlchIoronethaﬂ@‘ﬂs*%ﬁdﬁd“@&lOSQP@@nalé@E@bNéh -8t [86.( 3859déf luoro-

1- benzhydryl - I&}B 5- 10 d|fluorophen% {
(. net hyi sul f&ﬁxﬂ ‘tlhﬂet(hﬁéﬂ%f@w&ieﬁ ytlazetidine,

10 . (S)—l~[bis(4—chlorophenyl)methyl]—3—[1—(3,5—difluoro—

phenyl)-1-methylsulfonylethyl]azetidine,

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

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

phenyl)methylsulfonylmethyl]azetidine,

(8} -1-[bis(4-fluorophenyljmethyl]-3-[(3,5~-difluocro-

20 phenyl)imethylsulfonylmethyl]azetidine,

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

difluorophenyl)methylsulfonylmethyl]azetidine,

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

difluorophenyl)methylsulfonylmethyl]lazetidine,

(RR}~{1-[(3-pyridyl)-{4-chlorophenyl)methyl]-3-[(3,5-

difluorophenyl)methylsulfonylmethyljazetidine,



“of i'n 100 cnB of -di chl oronet hane. After 20 hours at roomtenperature, the
reaction mxture is concentrated to dryness under reduced pressure (2.7
kPa). The residue obtained is chromatographed on a siFieategier 28040l um
(particle size 0.04-0.06 nm dianeter 11 cm height 32 cm, under an argon
~pressure of 0.5 bar with a mixture of €hyl acetate and cycl ohexane (3/7
by volune) as eluent and collecting 1000-cnB fractions. Fractions 8 to 18 .
- are conbi ned and then concentrated to 20 dryness under reduced pressure
(2.7 kPa). 37 g of 3 [(3,5-difluorophenyl) (nethylsulfonyl)nethyl-(RS)]-1-

e e R el AR R R e st
Tanner” 56, 5 amgrop B R AP P IR R RRLE) BFF bk inC hexane are added

to a solution of 6.73 cnB of diisopropylamne in 110 cnB of .
" tetrahydrofuran, under an argon atnosphere, cooled to 3 Septenber 2004 68

--70C. Afger (88)m(nut{qe~pdrAbylyr@40En8oZoBnohyB) Radh{} YO50beazyl met hyl
sulfone in 200 cnB tetraﬁ?dro-uran IS tﬁeﬁgadd%d)aﬁd %%g gt???i%g IS

‘mai nt ai ned f di f4GombphtaylahetXPCsulBogydhetiybpazlydiyhazeti di n-3-one .

di ssolved in 60 cnB of tetrahydrofuran are added and then the nediumis

~stirred for 20 mnutes while allowing the mxture to return to room

- tenperature. The reaction mxture is

0 : (SS)—{l—[(A—pyridyl)—(4~chlor0phenyl)methyl]—3—[(3,5— '
difluo£0phenyl)methYlsulfonylmethyl]azetidine,

10 | |
(RR)—{l—[(4—pyriay1)~(4—chlordphenyl)methy1]—3-[(3,5—

difluorophenyl)methylsulfoﬁylmethyllazetidiﬁe,

(SR)-[l—[(pryridyl)—(4—éhlorophenyl)methyl}—3—[(3,5—

15 difluorophenyi)methylsulfonylmethyl]azetidine,

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

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

20 (SR)—SQ((4—chlorbphenyl)—{3—[(3,5-difluorophenyl)—

methylsulfonylméthyl]azetidin—l—yl}methyl)Pyrimidine,

(RR)—S-((q-chlprophenyl)—{3—{(3,5—dif1uoropheny1}-,
methylsulfoﬁylmethyl]azetidinhl—yl}meﬁhyl)pyrimidine,

25 ' | |
(SS)—S-((4~chlbropheﬁyl)-13—[(3,5—difluo£ophenyl)~

methylsulfonylméthylTazetidin—l4yl}methyl)pyrimidine,



"~ hydrolyzed with 400 cnB of a saturated ammoni um 10 chl ori de sol ution
extracted wth dichl oronethane, washed 3 tinmes with 500 cnB of water and
“then a .saturated sodi um chloride solution. The organP&epieader 2084 grj ed
over magnesiumsulfate, filtered and then concentrated to dryness under

- reduced pressure 15 (2.7 kPa). The resi8de (19 g) is taken up in isopropyl
ether fromwhich it crystallizes. After filtration and drying, 15.35 g of 7
1--benzhydryl -3-{(3,5-difluoro _

phenyl ) (met hyl SUI T oyl éyrfr&hnﬁmp(ﬁ’ﬁ%)d)‘éz‘éftli)di(r‘?-'@héloré’lpée“dﬁt)aﬁeﬁéd’li]rr the form

of white. crysjz 0, .1--Benzhydryl.azeti din-3-.one _may be prepared according
to the procezifé&%éié% (ﬁ?%ﬁﬁfﬁﬁﬁﬁf? YAS if°8?15F¥hVﬁ]§?eﬁéﬁéPSGycl

‘Chem, 271 (1994). 3,5-Difluorobenzyl nmethyl sulfone may be prepared in
the ' follow ng manner: 'starting with 33.46 g - 25 of 3,5--difl uorobenzyl

‘met hyl sulfid@uhanuqGynéﬁybfgyyygd_§l§lqgg4qkpﬁg?5%geﬂggs?%ggy§&§.an of

et hanol, 129.9 g of oxone' are added at oom

t enper at use, I-he(JF,eacti fAMJACHNENS 1) e@ihkukad FWh ﬁmé@h?ﬂhQEQQEPEﬂ@?’ washed
with water and with a saturated 3 Septenber 2004 69 sodium chloride
-solution, dried, filtered and concentrated to dryness under reduced.
pressure (2.7 kPa). 35.57 g of 3,5--difluorobenzyl nethyl sulfone are

.obt ai ned..i n- t ¥ )f-orim [of2 i licer opryyrd talbs yl) 5 (Brphleot3bBend ] Smbkhlyuorobenzyl

‘met hyl. sul fide n%y be o _ o
S ' 3-1¢ »5-difluorophenyl)methylsulfonylmethyl]lazetidine,

10 (SR)H{l-[(2~chloropyrid-5—ylf¥(44chlorophenylfmethyl]—

3*[(3,S—difluorééhenyl)methylsulfonylmethyl]aZetidine,

their optical'isomers and their pharmaceutically
.acceptable salts.
15 The following examples illustraté the

invention.

Example 1
(RS)—l—[Bis(4—chloropheﬁy1fmethy1]e3—[(3;5—di-
20 fluorophenyl)(methylsulfonylmethyl]azetidin may be
prepared from 1;0 g of l—[bis(4—chlor6pheﬁyl)methyl)]—
3-[(3,5~difluorophenyl)(methylsulfonyl)methylene]—

azetidine in 40 cm’

of methanol, 96 mg of sodium'
borohydride are added and the mixture,ié stirréd.for

25 3 hours at 20°C. After addition of 100 cmt’ of
dichloromethane; the réaétion ﬁixture is wasﬁedrtwiée

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



prepared in the follow ng manner: starting with 40 g of 3, 5-difluorobenzyl
" brom de and 16.25 g of sodiumnethyl thiolate in DVF at  60C, 33.46 g of
3,5-di fl uorobenzyl 10 methyl sul fide are obtained af t e SEPIEMNRERPO4 n t he
form of a yellowoil.. Method .2 0.80 % of crushed sodi um hydroxide is

"~ added to a solution of 2.2 g of 3-acet®&%y-1-[bis(4-chloro 15
phenyl)nmethyl ]--3-[(3, 5-difl uorophenyl ) (et hyl sul fonyl) - :
nmet hyl - (RS)]a et idine Cg m8 of. di oxane at room tenpefature. After 16
hours at room e%%troagﬁﬁpg" B SO Watds &vd-UTB0 (&g o 1et Inyizeacet at e

are added.. The te after settlln the or ani c- phase 20
washed again vmtef]g ?Cﬁorréﬁnd %I drléddd\?é[}ja Stagh &S umedtiti&Ge, filtered

and concent r alik . IRSS p el d Sued RLESLE (Rt g Le Foam

.is obtained which is cryst from’i sopropyl her to

a solid neltifiy athelPQGe 28 GW dildnzdtdop theem 30 a gi ves
0.70 g o 1.Tbi S(4  ohi or onhera) nat T Caerisae d|l%§?§)18 té’ﬁy??‘d

" (‘met hyl subf onyd )1 exetinyg @tejefetidineonel t FAgcat or95Cs 44 ¢§8.pf a 1.6 N
~solution of n- butyllithiumin hexane are added at -70C to a sol ution of

4.77 g of . 3 Reptigrdseran20@bncentatedBits( drghlesophany! yeaubyl] ani ne - .
hydrochl ori de. may be prepared according to the method described by GRI SAR
M et al., J.PIGERUEhe®-7 885)(-1973P. 9Evdnpl @h2te solid is obtained :

whlch.;s taken up‘ln 50 cm® of diisopropyl ether,
filtered and dried to give 0.47 g of (RS)“l-[Bie(4—
10 chlorophenyl)methyl) ] ~3-1(3, 5-diflucrophenyl) (methyl-
' sulfonyl)methyl]ezetidine in the form-of_a white solid
['H NMR spectrum (400 MHz, _(c_omso d6 with addition of
a few‘drops of CD3COCD d4, at a femperaﬁure of 353 K,
d in ppm) : 2.46 (¢, J = 7.5 Hz.ﬁ lH); 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-[Bis(4-chlorophenyl)methyl)]-3-[(3,5~difluoro-
20 phenyl) (methylsulfonyl)methylene}azetidine may be
prepared according to two methods
Method 1
0.65 cm? of methylsulfonyl chlorlde is added to
a. solutlon of 2.94 g of 1- {b15(4 chlorophenyl)methyl]
25 3~ [(3 5 dlfluorophenyl)(methylsulfonyl)methyl—(RS)]
azetidin-3-ol in 250 cm of dichloromethane at 22°C,
followed in small portlons over 15 mlnutes by 2. 42 g
of. 4 dlmethylamlnopyrldlne, the orange-colored solution

is stirred for 2 hours at room temperature. The



5 (-)-1-( Bis(4-chlorophenyl)nethyl)]-3-[(3,5-
d|f|uorophenyl)(nethylsulfonyl)nethyl]azetldlne and (
+) - 1- [ bi s(4-chl or ophenyl ) methyl )]-3-[(3, 5-di fl uoro-  3September2004
phenyl ) (met hyl sul f onyl ) net hyl ] azeti di ne may be prepared by CLHP separation
on a CH RALPAK AS chiral  colum 10 (parfbcle size 20 m height 23 cm
dianeter 6 cn) of 0.52 g of the racemate prepared in Exanple 1. By
eluting with the heptane/ ethanol (90/10) m xture at a flow rate of 80
cnB8/mn and éﬁﬁéﬁlﬁQVFﬁétﬁéﬁcéﬁtW&ﬁé&d Phélege| gétBdlpPachi o to dryness

Ry Tt X O ey
h I t hy | £ I thyl et, d D M th I
pheryt) (et i AT g LAk T Byt s m ot

)7L (bl (4 chtior 20 mhemyld by b3 £3cB20L ] watplenyhhLpet hyl -

: sulfonyl)nethyl]azetldlne ano in the

form of aswhideRius@ld ¢ramlsiirRg @t.7 ¥B8¢. ExampkeidudSolhs: gLyt ¥se of the 2 A
di ast ereoi sonmer forns

1-T14-[ (RY) - (4&hehimerepfirample)t ©3 [3s31dichl yenopbeawh) {particle size .

nethylsquonyInethyl-(R)]azetidin-l-yl}nethyl]benzyl? pyrrolidine and

1-[ 4-[ (R*) .- ( #-.¢Hl-Or.@phemy| dipdelted, 5- Sdickl, ubeapghenyb) ot hylisaétoayl net hyl -

(S)]azetidin-1 3 Septenber 2004 - 71 vyl }nethyl]benzyl]pyrrolidone my be .

prepared by aF@onyipFgsewret e Pr-dcbdur with shaikohkewbhAgethnher : '
acetate and cyclohexane (1/9 by volume) as eluent and

10 collecting 70-cm®

fractions. Fractions 15 to 36 are
combined and theh concentrated to dryness undér reduced

" pressure (2.7 kPa). 1.86 g of a white foam are
obtained, which foam is crystallized from isopfopyl
ether to give a solid meltiﬁg at l90°¢(

? of ethanol gives 1.08 g

15 Recrystallization from 45 cm
of 1-[Bis(4-chlorophenyl)methyl]-3-{(3,5-difluoro-
phényl)(methylsulfonyl}methylene]azetidine‘melting at
206°C [NMR spectrum in DMSO-d6, T=300K, & in ppm
(300 MHz) : 3.00 (3H,s, SCHi), 3.87 (2H, s, NCHp), 4.20

20 (2H, s, NCHp), 4.75 (1H,‘s,rNCH), 7.15 (2H, d, J=8Hz,
2CH arom.), 7.30 (5H, m, 5CH arom.), 7.45 (4H, d,
J=7Hz; 4CH arom.)I. | - | |

_ 6;75 g of 3-[(3,5-difluorophenyl) (methyl-
sulfényl)methyl—(RS)]a%etidihvB-ol hydrochioride ére

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 is
"heated for 1 hour under reflux, cooled to room

temperature, filtered and concentrated to dryness under



. 20 ng of sodi um borohydride are added to a solution of 60 ng of 1-(R*.)-

[ 4- (4-chl or ophenyl )-{3-[(3, 5-di fluoro- 5 phenyl)

met hyl sul f onyl met hyl ene] azeti di n- 1-yl } net hyl ) benzyl]p?ﬁ*@k¥@%ﬁ8004A i soner

“form in 2 cnB of ethanol and 2 cnB of glchloronethane After stirring for
20 hours at 20C, 0.25 cnB of water and 58 cnB of dichl or omet hane are. added

.and the mxture is stirred 10 and'dried over nagnesiun1su|fate and t hen

“filtered and ncentrated to nd reduc pressure 2.7 kPa). The
residue is cﬁfo&gﬁgg ress&rgn ??82 3@? ESFb 85??%8?8 i?ze '

0. 0630, 200 il dhag%%?hgg@ saiuthe gg FPRE e rPidtre o

pressure of 15 I'chl orone ne - an

di-chl or onet hane sand geelhanak 2£3%63 QYSVEEU”EELQH@ 2§0Lﬁ?0th58 é
fractions. Fractions 13 to 18 are conbi néd concent r at ryness:

-under reducedrgphepseseuld. 6:kBak. b38 WAl at Rexglxbupe efnihe 2 A 20 -

di astereol soner forns 1-[4-[(R*)-(4-chlorophenyl)-{3 [ (3,

5- - di f'l uot opherylakrethyl sykiongkerthybs/76Rby] azetingd) Nas eluent and

1- yl}nethyl]benzyl]pyrrol|d|ne and 1-[4-[(R*)--(.4- chiorophenyl)
-{3-[(3, 5- d|tbddﬁ@ﬁh@gyﬁﬁﬁephwléxﬁ¢t¢g¢s nietayt 24 | Bz edd d h-dre

'yl }met hyl ] benzyl Jpyrrolidine are 25 obtained in the formof a white foam
"H NWVR specFP@#Fn@@OGHQHEhenCBQESEHFﬁaﬁﬁﬁ)tO QIY$e§ﬁtundaEDredﬁced12 40

0 °2.60 (m rom3.10 to 3.25 (nt 2H); 3.38 (nt : :

H): from 3. Eéerséuéemz(?h i‘iPa‘éH)f’ 34922f(% Ibipy4-ghdgrophenyl) 11 Hz : 1H);. -

83 (broad tet%y§?95919§r Zgoéluorophenyl)methylsulfonyl)methyl-‘

10 (RS) Jazetidin-3-o0l are obtained. ['H NMR spectrum

y
O
t
1
6.

(300 MHz, (CD3),SO d6, & in ppm) : 2.00 (s : 3H); 2.94
(s : 3H); 3.25 (mt : 2H); 3.48 (d, J = 9Hz : 1H); 3.80
(d, J = S8 Hz :'iH); 4.54 (s : 1H}); 5.34 (s : 1H); 7?15
| (d, 7 = 8.5 Hz : 2H); from 7.20 to 7.40 (mt : 8H); 7.50
15 {brocad 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-[(3, S—Difluorophenyl)methylsﬁlfonyl)methyl—
20 (RS)Jazetidin-3-0l hydrochlorlde may be obtained in the'
following manner: 160 cn’ of a 6. 2 N hydrochlorlc acid
"solution in dioxane are added to a solution of 37 g of
3—[(3,5~difiuorophenyl)(methylsulfonyl)methyl—(RS)]—1—

> of dioxane.

(vinyloxycérbonyl)azetidin—B—ol in 160 cm
25 After 16 hours at room temperature, the reaction

mixtufe is concentﬁéted to dryness under reduced

pressure (2.7 kPa). Tﬁe residue obtained is taken ﬁp in

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

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



J=9H : 1H); 6.94 (nt : 2H) from7.10 to 7.35 (nt 8H)].
1-(R*)-(4-(4-Cnl orophenyl)-{3-[(3,5-difluoro- phenyl) C
met hyl sul fonyl net hyl ene] azeti di n-1-y1} net hyl ) 5 benzyl BePiesheni2Agd A
isoner form may be prepared by. carrying out the procedure in the
“following manner: 50 3.of pyrrolidine afé added to a solution of 0.32 g of
1-((R*)-[4-- (chloronethyl)phenyl]-(4-chlorophenyl)- nethyl}-3-
[(3,5-di fluorophenyl ) met hyl sul f.onyl 10 nethyl ene]azetidine, A isonmer form
and 5 ng of s%lgji%?#eci'od‘iac%‘%ﬁ wf%%rﬁ?%é’fl GFitdiFiroPoReCidsE. aAF 48 Cstirring for
20 hours at R Lf rraolidine are added to the m.xture, the
mxture is s'ﬁgﬁeexgoﬁ or @qﬁgur%sséﬁ? d(tzhgn%gﬁl}r”m%% (?;5 ﬁyPEolwihc}itﬁe are again -
added and the. Lo ddpd W ic% 1S dnf rs.at 20C_ The reaction
mxture is magﬁéa Wi th water and theﬁgfhﬁggggg ig%%ﬁésés F&Sa*Ed over

magnesi um suldratre Bgrcconcentrated to dr yness under vacuum (2.7 kPa). The
resi due obtained is chromatographed on a silica gel colum (particle size

20 0.06-05200 nm di @wter, 5E02 famo rR@hehly 130 rethy 160de6n30 ) n@k QR -Pr essure
of 0.1 bar, eluting with dichloronmethane and then with a dichl oronet hane

and met hanol (F¥7.15/12- (& iniyyl owglcambpnyil} zee idnd -Geblieakiynge3oemBifLeact i ons.
Fractions 12 to 40 are conbi ned. and then concentrated 25 to dryness under
reduced pressidr &2 fplleming gangeg:of sPlORipn[ 4£(44 cm® of vihyl '
- - Chl orophenyl ) -{3-[ (3, 5-difl uorophenyl ) - _
met hyl sul f onAMEARACETET &2 e85 dPn S yPf dbehipyomezyete pyraddediae, A
LOTer S L g & BR1ukh"S 90T o BMLEELRTN, L Bh2P8NET T 220
' 10 difluorophenyl) (methylsulfonyl)methyl-(RS}]azetidin-3-
ol in 100 cm’ of .dichloromethane. After 20 hours at
room temperature, the reaction ﬁixtureris concentrated
to dryness undérlfeduced pressﬁre (2.7-kPa). The
reéidue obfained is chromatogréphed on a silica gel
15 célumn (particle size 0.04~0.06 mm, diameter 11 cm,
height 32 cm), under an argon pressure of 0.5 bar with
a mixture of-ethyl acetate and cyclohexane (3/7 by
volume) as eluent and collecting 1000-cm® fractions.
Fractions 8 to 18 are combined and then concentrated tb
20 dryness under reducea pressure (2.7 kPa). 37 g of 3-
[{3,5-diflucrophenyl) (methylsulfonyl)methyl-{RS)]~1~
{(vinyloxycarbonyl)azetidin~3-0l are obtained in the
form of whité crystals melting at 195°C. |
1-Benzhydryl-3-[ (3, 5-difluorophenyl) (methyl -
'25- sulfonyljmethyl- (RS)]azetidin-3-ol may be obtained in
the following manner: 29.5 cm® of 1.6 N n-butyllithium
in solution in hexane ére added to a solution of
6.73 cn’® of diisopropylamihe in 110 cm’® of

tetrahydrofuran, under an argon atmosphere, cooled to



3 Sept enber 2004 - 73 dichl or onet hane) [-' H N MR spectrum (300 MHz, CDC&&%
Sin ppm : 1.78 (nt :- 4H); 2.51 (m : 4H); 2.81 (s :_3H); 3.58 (s : 2H);
3.84 (mt : 2H); 4.33 (m : 2H); 4.50 (2 1H); 6.84. (tPSeplembas280d 2 5 7
: 1H); 6.98 (mt 5 2H); from7.20 to 7.40 (mt : 8H]. . _

1- { (R*) - - [ (4- - Chl or onet hyl ) phenyl ] - (4- c#Boro phenyl ) met hyl }-3-[(3, 5-di f|

. uorophenyl ) net hyl sul fonyl - net hyl ene] azetidine, A isoner form nay be

prepared by carqdyi out e procedure in the foll OWi ng manner: 10 12.4
cnB of met hyl gﬁ‘ffé/oh;r}%tec%|%$i“a’é"1atreesfac?dé‘&’itdlr£ folBut/i ndf 28.0 g of the

i f 2.di i f 1- - [ &4- chi or omet hyl ) -
Dhonyl ] - (- i o) Surer e Tty )S?L{J%F%".edm{ fl%?%im 1§ -

" phenyl ) et hyl.su: )i i ding 3ol R 15 -
a2l or onot Ty STy i ML anc e FeiThnt® s

[(S)- (3, 5- di fhdiorepheny | fo et isuldanduretindd azet idigy 3-- ol and 32 g of
4- di met hyl am nopyridine in 500 cnB of dichloronethane. After stirring for
one hour at I0®eredtdydihene e i3 -An2QG sdd1&deaet igon cAEXbEre is 20

washed with 500 cnB of water, the organic phase is dried over nmagnesi um
sul fate and cotceitydtatitan adrey resedirter theduced preassw €s(2. 7 kPa). The
residue ..is chromatographed on a silica gel colum (particle size
0. 06- 0. 200 mAtidizatetiar @ Cmirdieghtvrd( ec @l lowider t28 anxangentpr essure of
0.2 bar, eluting-with dichloronethane and collecting 250-cnB.fractions.
~Fractions 9 t"¢25art® Coiff HEFPAT@ e Jhfcarecation méxture is
' hydrolyzed'with 400 cm3 of ‘a saturated ammonium:
'10 'chioride solutidn, éxtradted With'dichloromethane,
" washed 3 times with 500 cm’® of water and theﬁ a-
saturated sodium chloride solution. The orgahicrphase
is dried over'mégnesium sulfate, filtered and then
concentrated to dryness under réduced preésuré '
15 (2.7 kPa). The residue (19 g}_is taken up in iSOprdpyl
ether from which it crystallizes. After filtration and
drying, 15.35 g of l-benzhydryl-3-{(3,5-difluoro-
phenyl)(ﬁethylsulfonyl)methyl~(RS)]azetidin—B—ol are
obtained in the form of thte crystals.
20 ' 1;Benzhydrylazetidiﬁ-B-one may bé_prepared
écc@rding’to the procedure described by KATRiTZKY A.R.
et al. in J. Heterocycl. Chem., 271.(1994).
3,5-Difluorobenzyl methyl sﬁlfone‘may be
7 prepared in the following manner:.sﬁarting with 33.46 g
25 - of 3{5-difluorobenzyl methyl su;fide 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



~dryness under reduced pressure (2.7 kPa). 6.3 g of 1- ~
{(R*)-(4-(chl oronet hyl ) phenyl ]--(4- chl orophenyl)nethyl} 3 Septenber 2004
-.74 3-[(3,5-difluorophenyl) nethyl sul fonyl net hyl ene] 3 SePEMRET#E04 A i somer
form are obtained in the formof a white foam The m xture of the 2

di astereoi soners (A fornms) 5 1-{(R*) -[zﬁ-gchl or onet hyl ) phenyl ]

-(4-chl orophenyl)- nethyl}-3-[(R) -(3,5-difluorophenyl)nethyl sul fonyl -

'nEthyl)]azetig&@i%§h§$%%£gﬁ%l%éég?%%gfi%;%égf”??fpggéd and

phenyl ] (4-chl or ophe
di f1 uor ophenydd Lkt sthd oy dpHiwd g ] pgel 1Al qlikl, JAY 1O, be prepared by

-carrying -out the procedure 1nt OW ng nmnner-: 18 of thi onyl

- chloride are dedipd 0. a3 sodptd i of 1. 2.
di ast er eoi sorre@%js (A \fgr ns) 1-% %)_’(%%%%r%{o%geny ﬂj&elgh%l SUﬂ%ne

(hydr oxymet hyd jehsia ] wed b }eide -fd ) -8, dhdlid |agra b5,

phenyl ) met hyl sul f onyl nmet hyl ) Jazeti di n-3-0l, and

1- ((R*) - (4- chihapr opheldd )¢ 4- (hydr oxynet hyl ) phenyl ] -

methyl }-3-1(S)-(3,5-difluorophenyl)nethyl sul fonyl - nmethyl)]azetidin-3-o

in 10 cnB of dichl or ohelHineluoAfyaerz sl imatimgdl fsorl 2@ehaiars bat 20C, 5 cnB of

a 20 saturated aqueous sodi um hydrogencarbonate solution are added to the

reaction m xtREPHRP tHerf st i FeldPWisls remmeaiut etarthiagnimittlr @0 § s&par at ed

hase is washed with water, dried over

Tagnest um sul T TR Tt SHAPHE 0 iiées 28 sadanm ae0bad
pressure (2. %uded e NG i 48 di>c, 33.46 g of 3,5-difluorobenzyl
| 10 methyl sulfide are obtained after treatment in:ﬁhé'forﬁ

of a_yelloﬁ oil.. | |
‘Method . 2
0.80 g of crushed sodium hydroxide is added'to
a solution of.2.2 g of 3~acetoxy;i—[bis(4—chloro;
15 phenyl)methyl]—3—[(B,S—difluorophenyl)(methylsqlfonyl)—;
| methyl-(RS)]azetidine in 25 cm’ of dioxane at room
temperature. After 16 hours at room temperature, 50 cm’®
of water and 100 cmaéf ethyl acetate are added. The
mixture is separated after settling, the organic phase
20 washed again with 100 cm’® of wéter,rdried over.
‘magnesiﬁm sulfate, Ffiltered and concentrated to dryness
.under‘reduCed pressure {2.7 kPa). A white foam is
 obtained which is crystalliied from isoprdpyl ether to
give 0.85 g of a solid melting at 190°C. |
25 Crystallization from 20 cm’® of ethanol gives 0.70 g of |
l—[bis(éwchlo;ophenyl)methylj—3—[(3,5-difluorophenyl)—
(methylsulfonyl)methylené]azetidine,melting-gt 205°C.

3

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



chromat ographed on a silica gel colum (particle size 0.04-0.06 nmm
dianeter 1.0 cm height 20 cm), under an argon pressure of 0.2 bar

eluting with a cyclohexane and ethyl acetate (75/25 bysépiedipe} 2004t ure and
3 Septenber 2004 - 75 collecting 20-cnB fractions. Fractions 4 to 7 are
combi ned and concentrated to dryness_ujgler reduced pressure (2.7 kPa).

0.17 g of the mixture of the 2 dias tereoisomers (A forns)
1-{(R*)-[4-(chloromethyl)-- 5 phenyl]-
(4'Ch|Qropheny|)”EthBi%f@=éﬁf6r&§hénﬁlfhé@ﬁ?l]Qﬁﬁﬂé'hﬁ&i@&hﬁ@fi@@y|”Ethy|)]
azetidin-3-o0l and 1-{(R*)- [4-(chloronethyl)phenyl]

chl or ophenyhayebéyb¥reBared according to the method described by
[(S)-(3,5--difluorophenyl)net hyl sul fonyl net hyl Jazetidin- 3-ol, are obtained
in the fornGBISmeMLtetf@hn1 J0 Maad. nthemr ¢ 885t he923) di ast ereol soners (A

forns) £4 chl orophenyl ) [ 4- (hydroxynet hyl ) phenyl] -

nmet hyl } - 3 ( e52d|fluorophenyl)mathylsulfonyl net hyl )] azetidin -3-ol,
and 1-{(R*)-(4- chlorophen I)F4 (hydr oxymet h

phenyl ] Ret hyl }- 3- [ (51157 BBHf 4u%hﬁor %%éh§m§ﬁ@rhy]s&+fb%y$nethy|)]

ol | owi ﬂng'ﬁ)Lﬁﬂa%fr h%g%ﬁgag?e&; srsfkﬁﬂ%xs}%@%ﬁv%?fz%’%féﬁﬁ%{%%hﬁ?ﬁun] d
"o, ‘o 2018 55 ot TR Feeth el PentBl bl sEP b Sortn e ormm)

ghgﬁgffﬁ%t #%ﬁ%# % ?téiﬁéggﬂgﬁﬂob%%ﬁg%ff%hgéfdu%@ﬂRQnng prepared
- methyl sul f ogy!| RRibyLALbRAZEL1 Gh N6 A0 et REEEAXYAS "¢ AT column

10 (particle size 20 pum, height 23 cm, diameter 6 cm) of
0.52 g of the racémate prepared in Example 1. By
eluting with the heptane/ethanol (90/10) mixture at a
flow rate of 80 cm®/min and after having concentrated

the collected fractions to dryness under reduced

15 pressure (2.7 kPa), there are obtained 110 mg of
(-)-1-[bis(4-chlorophenyl)methyl)]1-3-[(3,5-difluoro-
phenyl) (methylsulfonyl)methyllazetidine [op] = 6.3°
(C = 0.5 M in methanol) in the form of a white solid
melting at 178°C and 134 mg of (+)-1-[bis(4-chloro-

20 phenyl)methyl)]—3—[(3,5—difluorophenyl)(methyl—
sulfonyl)methyli]azetidine [og] = +5.8° (C = 0.5 M in

- methanol) in the form of a white solid melting at
178°cC.
Example 3

25 The mixture of the 2 A diastereoisomer forms
1-T4-[{R*)-({4-chlorophenyl)-{3-[3,5-difluorophenyl) -
methylsulfonylyethyl—(R)]azetidin—1~yl}methy1}benzyl]—
pyrrolidine and 1-([4-[(R*)-(4-chlorophenyl)}-{3-{(3,5-

difluorophenyl)methylsul fonylmethyl- (S)]Jazetidin~1-



(4-chl oraphenyl ) [ 4- (et hoxycar bonyl ) phenyl ] nethyl}-3 25
[(S)-(3,5-difluorophenyl)nethyl sul fonyl nethyl)]- azetidine, in 10 cnB of
anhydrous toluene. After stirring for 15 minutes at -3@eptelnterof4 of the
same hydride solution is again added and the mxture is allowed to return
to OC. After stirring for 3 Septenber 2004 -. 76 30 mnutes, the stirred
m xture is supplemented with 3-cnB of water and 6 cn8 of 1 N sodium

hydr oxi de and then extracted with 25 cnB of dichl oronet hane. .The organic
phase i-s wayléwhetihl 1Deor Idbywatodi dohecnByobe brbphmedabg t hen dried over
magnesi um sul fate and concentrated to dryness under reduced pressure (2.7
kPa). The r &girdyanids optr Gt ogoggidadeonnathel fodlogéhgcmbunmeriparticle size
0.06-0.200 mm dianeter_ 1.2 cm height 30 cn), under an argon pressure of
10 0.1 bar, 28 G RF WodHur boyehyRerdseazadadergl tacat spdutisn/ 66 by

val urre)-m'xg re ar%d col | ecti ng 30-cnB fractions. Fractions 4 to 12 are
conbi ned an&Y% A&n °tcdndEnt rdded 4rePdryrebenyhdel 3réddcaddpféustre (2.7

P 2 Bl et e8hy i R cAga Bnd) 83LR180H T Smb bl 2 )
- SO BRLABIERN B b SRl 69, HLEOEEE o etnancs
Eg ghlol?][ FEQ?%%L%L?F;%?% é%%%%%%%” az%!%tl_%él(rg%_fo?r, are obtained in
§2$n$;§)rm.0f 20 WBuke hecgyet, FNesMb! e Wirddnfa A 63 somers (A
dichloromethane are added and the mixture is stirred
10 and dried over magnesium sulfate and then filtered and
| concentrated to dfyness under reduced pressure’
(2.7 kPa). The residue 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
15 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
pressﬁre (Z.T‘kPa). 38 mg of the mixture of the 2 A
20 diastereoisomer forms 1-[4-{(R*)-(4-chlorophenyl)-{3-
[ (3,5-difluorophenyl)methylsulfonylmethyl-(R) ]azetidin-
l-yl}methyl]benzyllpyrrolidine and 1-[4-[(R*)- (4~
chlorophenyl)—{3-[(3,54difluorophenyl)methylsulfonyl—
methyl—(S)]azetidin—l—yl}methyl]benzyl]pyrrolidine are
25 obtained in the form of a white foam ['H NMR spectrum
(400 MHz, CDCli, & in ppm)} : 1.77 {(mt : 4H); froﬁ 2.40
€0 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):

4.24 (s : 1H); 4.25 (d, J = 11 Hz : 1H); 6.83 (broad t,



3-acetoxy-|--((R*)-(4-chl orophenyl)[4-(nethoxycarbonyl) -

phenyl ] nmet hyl }-3-[(R)- (3, 5-di fl uor ophenyl ) net hyl -

sul fonyl net hyl )] azeti di ne and 3-acetoxy-1-((R*) -(4 253 September 2004

chl or ophenyl) [ 4- (et hoxycar bonyl ) phenyl ] met hyl }--3-((S) -
(3,5-difluorophenyl) ying out the procggdure in the follow ng manner: 3 cnB
of a 1.6 N solution of n- butyllithium in hexane are poured under argon
over 3 Septenber 2004 - 77 5 mnutes, into a solution, cooled to -60C, of
.1.0 g of (3= 9§ dizf l:uambeszylk) (met RybusulFt-epe7i m10300CnB39f (mt
tetrahydrofuran. After stirring for 1 hour at -60C and then for 30 m nutes
at -30C, a sdhat.ion, previously 5 cooled to -60C, of 1.45 g of
1-((R*)-(4-chl oro- phenyl)[4-(methoxycarbonyl) phenyl]nethyl}azetidin-3-
one, A isoner forml-ilR*15(énB4efhloebphkynaiddf-tiBah (BsS-ddfibdodoepwi se to
this mxture. After stirring for 30. minutes at -60C and then for 30
‘minutes at ph@@ylime@h&ésgﬁgoavlaeéhyﬂe@ﬁﬂ@ﬂeaédﬁa adddedmarldytihe reaction
m xture is allowed to return to 0C. 40 cnB of water and 40 cnB of

di chl or ohet RER&Y LdP¥rERdAdingedAt SPRET ifr@amurﬁnaw PR BYPPRTRG,P¥nd then the

mediumis allowed to re% rn to r80n1te Eﬁ % g and it is separated after
15 sett|i ngS*¥h&BFgaHic EﬁaQEOFg RaShet 9 EWﬁn%fmaQ%?%r and is then

Teduced probette ¢5 BYHd 1dﬁ£'%é§f%f§%ac?dt§ﬁ%‘8§fﬁr%$ed%f8 il
gftt?gguzgdé?a%;the)swﬁe(gh?é@o&egﬁgl?Eheﬁgl?f?ﬂgéﬁioéoﬁﬂ%nﬁf ght 30 cm,
methyl}-3-1(3,5-difluorophenyl )methylsul fonyl-
_10 methylenelazetidine, A isomer form, and 5 mg of sodium
iodide in 10 cm’ &f dichloromethane. After stirring for
20 hours at 20°C, 50 mm’ of pyrrolidine are added to
the mixture, thé mixture is stirred for 8 hours and
| then 50 mm® of pyrrolidine are again added and the
15 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 sulfaté and concentrated to
dryness under vacuum (2.7 kPa}. The residﬁe obtained is
chromatographed on a silica gel column (particle size
20 0.06-0.200 rm, 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 (97.5/5.5
by volume) mixture and collecting 3-cm® fractions.
Fractions 12 to 40 are combined and then concentrated
25 to dryness under reduced pressure (2:7 kPa). 0.18 g of
1- (R*) - {4~ (4-Chlorophenyl) - {3~ [ (3, 5-difluorophenyl) -
methylsulfonylmethylene]azetidinni—yl}methyl)benzyl]-

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

a white foam [@]2°365nm = -22.5° +/- 0.7 {c = 0.5%;



" pressure of 0.5 bar with a cycl ohexane and ethyl acetate (75/25 by vol une)
m xture and collecting 30-cnB8 fractions. Fractions 21 to 35 are conbi ned
and then concentrated to dryness under reduced pressug&egentbér 2oéba)

1.28 g of the mxture of the 2 diasterisoners (A forns)
3-acetoxy_l-.(R*)-(4-chloro- phenyl).[#A (nethoxycarbonyl) phenyl]nethyl)
=-3- [ (R - (3, 5-- difluorophenyl) nethylsul fonylnmethyl)] azetidine and
3-acet oxy-1|-{(R*)-(4-chl orophenyl) [4--(methoxycarbonyl) 3 Septenber 2004 -
78 phenyl | aethybrorethiShel 3(5 MHR fdgeataphenlopmethy| cpcly, & in

sul fonyl nethyl )] azetidine are obtained in the formof a creamcolored
foam 1-{(Bdm) - (41 Chotraphendi) { 42 net hautycardzony 12 -85 (s : 3H);

phenyl ] net hyl }azetidin -3-one, Aisoner form may be prepared by carrying
out the progeB@résin 2Hk; f3l 86wWimy ma2iker (4 BDO0(etnB: GFH)i netdy|  sul f oxi de
I's poured over 10 minutes into a solution, cooled to -60C, of 0.55 cnB of
oxal yl chl ofZ2de 1R} 5 @n@4ofttd|@h1=o90¢a@fﬂh%nfé Hz 10 Wit er6 <18 rimthg for 30
mnutes at -60C, a solution of 1. of 1-{(R*)-(4-chlorophenyl)][4-

- (et hoxﬁcar%%hylﬁrmﬁhrén%@]ﬁ%tﬁy‘il?aﬁé?l di$HLB-01, A isoner form in 20 cnB
For 3 hours at - 60C- ﬁngfj??&%Bc%fe{%%%l‘v’éf)aﬁ#%&ll}ir@ B;‘i{f%ep .ALt SLdSE en -
added, "t he TR} LT EEt F ehting thER S Eatr i et St hg. The
organi c phaﬁgtﬁﬁlgﬁéfgzetldlne, A isomer form, may be prepared by
carrying out the procedure in the following manner:
10 12.4 cm’ of methylsulfonyl chloride are added to a
solution of 28.0 é of the mixture of the
2 diastereoisomers (Arforms) I-{(R*)~[(4-chloromethyl) -
pherniy1] - (4-chlorophenyl)methyl}~3~[ (R) - (3, 5-difluoro-
phenyl)methylsulfonylmethyl) Jazetidin-3-ol and 1-{ (R*)-
15 [ (4-chloromethyl) phenyll - (4-chlorophenyl)methyl}-3-
{(S)-(3,5-difluorophenyl}methylsul fonylmethyl]lazetidin-
73—01 and 32 g ofi4—3imethylaminopyridine in 500 cm’® of
dichloromethane. After stirring for one hour at 10°C
and then omne hour at 20°C, the reaction mixture is
20 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
is chromatographed on a silica gel column (particle
size 0.06-0.200 mm, diameter 6 cm, height 30 cm), under
25 an argon pressure of 0.2 bar, eiuting'with

} fractions.

dichloromethane and collecting 250-cm
Fractions 9. to 25 are combined and then concentrated to
dryness under reduced pressure (2.7 kPa). 6.3 g of 1-

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



over magnesium sul fate, filtered and then concentrated 20 to dryness at 50C
under reduced pressure (2.7 kPa). The orange-colored oil obtained is
chronat ographed on a silica gel colum (particle size3&eptentbe?@004m
dianeter 2 cm height 30 cm, under an argon pressure of 0.5 bar, eluting
with a cycl ohexane and ethyl 25 acetatg (75/25 by volune) m xture and
collecting 30-cn8 fractions. Fractions 2 to 15 are conbined and then
concentrated to dryness under reduced pressure (2.7 kPa). 1.45 g of

1_((R*)-(4-3chker QPBEEYhM:épﬁe@P)trﬁ‘é@%fls?n%nyﬁ@ett(f@éﬁ@?@Car bonyl')

phenyl ] met hyl } azeti din-3-one, Aisoner form ‘are obtained in the formof a.

yel | ow f oanuzefif{fe) - A( ds&hbor pphrNydnd obes Hoxy cat | form of a

phenyl ] net hyl }azetidin -3-0ol, A isomer form my be 5 prepared by carrying
out the proekilbeefpamt he foll owing manner: 0.605 g of sodi um hydrogen
-carbonate is added to a suspension of 2.0 g of nethyl (+)-4-[(R*)-am no-
(4- - chl or ophenyl ) meThg| fbstroatef the 3D dirdstoéretimomers f G | foweas )by 0. 60
cnB of epi bronmohydrin. After stirring 10 for 20 hours at .60C, the reaction
m xture5is 1c6@éhti&t@bl@@w%@nﬁmhmm (2.7 kPa) _  The.
resi due is chronato EhEd on a S|I|c%g§9el columm (particle size

0. 06- 0. 200 RATEWL &n eyl ne s derlan ar gon
{70730 by VB 1?5%"2”‘%% o e e GOIHIT Dract one. 18 to
27, and thegy 30/ pP}a2 dl&%;'ﬁ?é%}ﬂ%ethyl} 3-[(S)-(3,5-
difluorophenyl)methylsulfonylmethyl) Jazetidin-3-0l may
10 be prepared by cafrying out the procedure in the
following manner: % cw® of thionyl chloride are added
to a solution of 0.20 g of the mixture of the 2
diastereoisomeré (A forms) 1-{(R*)-(4-chlorophenyl) [4-
 (hydroxymethyl)phenyl]methyl}-3~-[ (R) - (3, 5-difluoro-
.15 phenyl)methylsulfonylmethyl) Jazetidin-3-0l, and
1-{(R*}-(4-chlorophenyl) [4- (hydroxymethyl) phenyl]-
methyl}-3-{(8)-(3,5-difluorophenyl)methylsulfonyl-

* of dichloromethane.

methyl) Jazetidin-3-0l in 10 cm
After stirring for 20 hours at 20°C, 5 cm’ of a

20 saturated agqueous sodium hydrogencarbonate solution are
added to the reaction mixture and then stirred fof
15 minutes. The mikture is separated after settling,
the organic phase is washed with water, dried over

' magnesium sulfate and then concentrated to dryness

25 _runder reduced pressure (2.7 kpPa). Thé'residue_is
chromatographed on a silica gel cblumn (particle size
0.04-0.06 mm, diameter 1.0 cm, height 20 em), under an -

argon pressure of 0.2 bar, eluting with a cyclohexane

and ethyl acetate (75/25 by volume) mixture and



60-cnB fractions. Fractions 15 to 40 are conbi ned and then concentrated to
dryness under reduced pressure 20 (2.7 kPa). The residue is taken up in 30
cnB of ethanol and is then supplenented with 0.20 g 08 Septimber g0k ogen
carbonate and 0.2 cnB of epibroinohydrin. After stirring for 48 hours at
20C and then 24 hours at 35C, the nixtdre is filtered and the filtrate is
concentrated to 25 dryness at 60C under reduced pressure (2.7 kPa). 1.76 ¢
of  1-{(R*)-(4-chlorophenyl’) (4-(nmet hoxycarbonyl)- phenyl]nethyl}

azeti di n- 3-callLedk isp P-nfr Fradteongbt araedibAst hechormuek a pasty solid.
3 Septenber 2004 - 80 Methyl (+)-4-[(R*) -am no-(4-chlorophenyl-)-

met hyl | benzoattei mad 4l proegsradaned ara Ynygesit vnider pedeedide in the

foll owi ng manner: 2.51 g of D-(-)- tartaric acid are added to a sol ution of

9.2 g of 5 pmsnurel-(A.RSkrati.nd-(¥- g offl dtepremydupeeily tigenzoate in 10
cnB of nethanol. The solution is concentrated to dryness under reduced
pressure (2 ﬂwerem&%}eé@mm derarsed ddm*dbtidired Liogogietdnied in 50

cnB of ethanol cont ai ni_.ng 5% of water and _the resultlng solution is 10

- al | owned toréﬁ}@{]eﬂmﬁ‘lz&hr]&rr%%&r)@e&thﬁdcﬁfﬁ& —dRy Straidlmor ot | tered,
reduced" L%gﬁeé& L %ﬁ%%;}? n%sl“&?télﬁf) l%f‘%fe?téde%;i‘% ”?Sa%?aﬁf—ﬁﬁ?agﬁ%ﬁ? under
crystals arg na dor"oA P’[(}ﬁech y:rc?)h)aere tor%j, or, the subsequent

prepar ation of'T m no-

(4-chloro--r(g)_ (3, 5~d1f1uoropheny1)methylsulfonylmethyl] azetidin-

3-0l, are obtained in the form of a white foam.

10 The mixture of the 2 diastereoisomers {A forms)
l—{(R*)—(4—chloropﬁenyl)[4—(hydroxymethyl)phenyl}—
methyl}—S—[(R)—(3,S—difluorophenyl)methylsulfonyl—
methyl)]azetidin;3—ol, and 1-{(R*)-(4-chlorophenyl) [4-
‘(hydroxymethyl)phenyl]methyl}—3—[(S)—(3,5—difluoro—

115 phenyl)methylsul fonylmethyl)} jazetidin-3-o0l may be
prepared by carrying out the procedure in the following
menner: 1.6 cm’ of a 1.5 M solution of
diisobutylaluminum hydride in toluene are added to a
solution, kept under argon and cooled to -30°C, of

20 0.58 g of the mixture of the 2 diastereocisomers (A
forms} 3-acetoxy-1-{(R*)-(4-chlorophenyl)} [4- (methoxy-
‘carbonyl)phenylimethyl}-3-[(R)-(3,5-difluorophenyl) -
methylsulfbnylmethyl}}azetidine and 3-acetoxy-1-{(R*)-
(4—chlorophenyl)[4f(methoxycarbonyl)phenyl]methyl}m3~

25 [(S)-(3,5—dif1uorophenylfmethylsulfonylmethyl)]~

azetidine, in 10 cm’ of anhydrous toluene. After

3 of the same

stirring for 15 minutes at -30°C, 1.0 cm
hydride solution is again added and the mixture is

allowed to return to 0°C. After stirring for



phenyl ) met hyl ] benzoate)]. The nother liquors are concentrated to dryness
and a white foamis obtained (8.1 g) which is dissolved in 100 cnB of

ethyl acetate. 20 The sol ution obtained is suppl enent ed Saptdmtzd 2008 of 1 N
sodi um hydroxi de, stirred and separated after settling. The organic phase
Is washed with 50 cnB of water and theg dried over magensi um sul fate and
concentrated to dryness under reduced pressure 25 (2.7 kPa). A yellow solid
is obtained which is dissolved in 100 cnB of nethanol. The sol ution
obtained i G upphement athenistth rrelb ng xofurle (i) shpiliamentad ¢ighd the

resul ting solution is concentrated to dryness under reduced pressure (2.7
kPa). A credmawl efedateznand § s@pt@ﬁbberm hybtaiinke asd ch, once

di ssolved in_27 cnB of ethanol cont gi ning 4% of water, is all oved to
crystal li ze ¥ F-dasihed atithodd e @fygwh%oa@@ethaner eBhewashed with
et hanol cont ai ni ng, 4£of wat er, .drained and then 5 dried under reduced
pressure (2°F98BHC PRapey 15 washest yidhyp ﬁ’E’th?f vafey. [PRey of

whi ch s FROHS R %#46 Ve TGPEE A AR ATy 5% of water .
Which are, GrRSEAR Y &5 digmsps %f%y “%tegll%f%é %%%Lfiiﬁeoﬁ?tamﬁdis
i eTErk e W R0l STCAINE QR e L oA Tt “oper L
dried over QBRANRYIWMN (particle size 0.06-0.200 mm, diameter
1.2 ¢ém, height 30 cm), under an argon pressure of
10 0.1 bar, eluting with a cyclohexane and ethyl acetate
| (50/50 by volume)imixture and collecting 30-cr®
fractions. Fractions 4 to 12 are combined and then
concentraﬁed to'dryness under reduced pressure
(2.7 kPa). 0.42 g of the mixture of the
15 2 diastereoisomers (A forms) 1-{(R*)-(4-chlorophenyl) -
[4- (hydroxymethyl)}phenyl imethyl}-3-[ (R)-(3,5-difluoro-
phenyl)methylsulfonylmethyl)lazetidin-3-0l and 1-{(R*}-
{4-chlorophenyl) {4~ (hydroxymethylphenyl]methyl}-3-[(S)-
(3,S—difluorophenyl)methylsulfonylmethyl)]azetidin—B—
20 ol, are obtained in the form of a white lacquer.

The mixture of the 2 diastereoisomers (A forms)
3-acetoxy-1-{(R*}) - (4-chlorophenyl) [4- (methoxycarbonyl) -
phenyl]methyl}-3-{(R)-(3,5-difluorophenyl}methyl-

- sulfonylmethyl)]azetidine and 3-acetoxy-1-{(R*)- (4~
25 chlorophenyl) [4- (methoxycarbonyl) phenyl]lmethyl}-3-[(S) -
(3,5-difluorophenyl)methylsul fonylmethyl)]azetidine may
be prepared by cérrying out the pfocedure in the
3

following manner: 3 cm’ of a 1.6 N solution of n-

butyllithium in hexane are poured under argon over



15 sulfate and concentrated to dryness under reduced pressure (2.7 kPa).
2.1 g of methyl (+)-4-[(R*)-am no- (4-chlorophenyl)nethyl]benzoate are
obtained in the formof a white solid. Methyl 4-[(RS) 3®B8ptintet2004

chl orophenyl )nmet hyl ] - 20 benzoate nay be prepared by carrying out the
procedure in the follow ng manner: 3'79 ¢nB of hydrazine hydrate are
added to a suspension of 16.3 g of nethyl 4-[(RS)-

pht hal i m do- (4-chl orophenyl’) met hyl ] benzoate in 200 cnB of nethanol. After
stirring fob Bibhokes.atinthear eblitxoB5 tenbedataresand, tbeénifiorg20 hours at
+20C, the reaction mxture is filtered and the filtrate is concentrated to
‘dryness undef Héd8cedfpressbenzy2)mekby). sThéonesidud0 obt aihed is taken up
in a mxture of 200 cnB of water and 200 cnB of ethyl acetate. After '
stirring foFeEEa§Y§€B?§ﬁB§r abber- sgrrimgufes, 1t heureatl tFAYCsam@ension is

fi.ltered, f||trgb agarated after settling in a separating funnel
and t he org& FR pRYsdY Bip4EREdaki tRVUBE. cAsSBiutivRerPrayiedsiver magnesi um

gor ek nyPORTERRER SR é°<afdéy?§?§p%£ Iy by T5EhTE5ee” Gre obtalned
[ h f f I

Ln[?Rg) BLFERFn2%§§4eA%Sk# x%pﬁﬁ%? &?ﬁke?%y T%%%%%é?%ethﬁynb% prepared by
carrying oupnbhealOspraceyis | fnthg Lot &%ﬂ{&@m gtﬁ?an 1% of potassium

pht hal i mi de aré added to a solution o
. 4-[(RS) - braaaea4dgbbmgeheayl:ﬁlg‘%ﬁllﬂﬂhp@w@é&@r'é\tﬂ)rfﬁf& for
30 . minutes at -60°C and then for 30 ﬁinutes at -30°cC,
10 0.43 cm’ of acetyl chloride is added and the reaction
| mixture is alloweé to return to 0°C. 40 cm® of water
and 40 cnm’ of dichloromethane are then added to the
_medium, with stirring, and then the medium is aliowed
- to return to room temperature and it is separated after
15 settling. The organic phase is washed with 20 cm’ of
water and is then dried over magnesium sulfate,
 fi1tered 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,
20 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¢cn9
fractions. Fractions 21 to 35 are combined and then
7 concentrated to dryness under reduced pressure
-25 (2.7 kpa}. 1.28 g of the mixture of the 2
diasterisomers (A forms) 3-acetoxy-1-{{(R*)-(4-chloro-
phenyl) {4- (methoxycarbonyl)'phenyllmethyl }-3-[(R)}-(3,5~
difluorophenyljmethylsulfonylmethyl)]qzetidine and

-3—acet0xyfl—{(R*)~(4~chlorophenyl){4~(methoxycarbonyl)-



of N, N-di met hyl formam de. After stirring for 3 hours at the refl ux
tenperature, the reaction mxture is cooled 15 to 20C and then

suppl emented with 300 cnB of ethyl acetate and 300 cnB3deptmiter 2004t er
stirring, the mxture is separated after settling, the aqueous phase
reextracted with twice 100 cnB8 of ethyF8acetate, the conbined organic
phases are washed with tmﬁce 400 cnB 20 of water and then dried over
nagne5|un1sulfat and ngentrated to dryness under reduced pressure -
(2.7 kPa). ij ﬁ r Ug) ~(@rBy dp ke harPrheoy 1 {methyl-

chl or ophen I et hy] e ar e .obt ai ned the form_ of a pasty yell ow
sol i d. p25 \ VBt “§1FF§%¥3§ ﬁﬁt&Q18ﬁl8?8pﬁbﬁ9?n?ﬁe%ﬁyFPe berroafeamay be

prepared by | procedure in the follow ng manner: 10.18 g of
N, N'--carboﬁ%% ErbLciag“mg“azot1lfg)(°euéf‘nd 54.3 cnB of allyl bromde are added to a

| ut f 17.4 L Eh I, 14
Bgeﬁy:?n(ﬁydroxy)geth§FPbe%égaFéﬁg§%p§§8§mhga gt§§g¥%%b$??¥8 After
SUi T ngs T oph3aynh Asteg13h,206a nl BEoREACA] PORLX! H5Gn] Sphigaped under T ef

“lux for -2 hours, stirred for 20 hours at 20C and concen ) alnnst
to dryness pmd@éréﬁdb?edaﬁfﬁiﬁgrQuﬁztﬂe kP8deadPe 1ﬁ1§ﬁérfo%i§$fﬂ up 1n

di chl oronet hane, is chromatographed on a silica gel colum (parti e size
0.06- 0. 200 memndirandt 80 Emtmf higithy30 SDfoREer Ao A gD HRIessur e of

0.5 bar, eluting with 10 dichloronethane, and collecting 500-cn8 fractions.
10 minutes into a solution, cooled to -60°C, of
0.55 cm® of oxalyl chloride in 5 cm’ df dichloromethane.
10 After stirring for 30 minutes at -60°C, a solution of
1.75 g of 1-{{(R*)-(4-chlorophenyl) [4- (methoxycarbonyl) -
'phenyl]methyl}azetidin—3—ol, a isomer form, in 20 cm’
of dichloromethane is added to the mixture over
- 15 minutes. After stirring for 3 hours ét -60°C,

15 2.7 en® 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
Aseparated after settling. The organic phase is dried
over magnesium sulfate, filtered and then concentrated

20 Lo dryness at 50°C under reduced pressure (2.7 kPa).
The orange-colored oil obtained is chromatographed on a
Asilica gel column (particle size 0.06-0.200 mm,
diameter 2 cm, height 30 cm), under an argon pressure
of 0.5 bar, eluting with a cyclohexane and ethyl

25 _acgtate (75725 by volume) mixtufe and collecting 30-cm’
fractions. Fractions 2 to 15 are combined and-then

concentrated to dryness under reduced pressure

(2.7 kPa). 1.45 g of 1-{(R*)-(4-chlorophenyl) [4-



Fractions 3 to 6 are conbined and then concentrated to dryness under
reduced pressure (2.7 kPa). 11.6 g of nethyl 4-[(RS)-brono-{4-

chl orophenyl ) met hyl | benzoate are obtained in the formadepasntstrionsi ch will
be used 15 as it is in the next step. Methyl '

4-[ (RS) - (4-chl orophenyl ) (hydroxy) - nettyl]benzoate may be prepared by
carrying out the procedure in the follow ng manner: 1.21 g of sodi um

bor ohydride are added slowly in snmall fractions (the 20 nedi um becones
sli ghtly warmegpoxycs@Opnyd) pheughtmsthnl péz2t 78ig-vfonel hyl i dohdr

chl orobenzoyl ) benzoate in 200 cnB of nethanol at 20C. After stirring for
20 hours at feow, ahe pbheined imi kherform cbneemelhvedfoama reduced vol une
and then 25 supplenmented with 150 cnB of dichloronmethane and, with
stirring, with 100 &ns (8f)o(4-Fhhguereanyt} £4anethoxutadponethnt ati on, the

organi.c phase is_dried gver pagensiumsulfate, concentrated to dryness
under reduggﬁnﬁﬁg§§ﬁg¥8¥§??tk@%97329%'ng$Sﬂ%?ﬁyf°Em{(¢§¥-¥ﬂ 3 Sept enber

2004 - 84 chlorophenyl) (hydroxy)net hyl ] benzoate are obtained in the form
of a Coﬁ%r|8§$P8FEHME¥C%SE¥¥§?%Y o e %%Qﬁ@?ﬁd%erEQZ%%% TP EPIRY | be used

prepared by ganePing - 600 Frel R IrodHe FETPUIRG SRS 274 cng
of LI 2N DULY! RNOARRERAR: BACRSIE: g S ARLATEOM:) LL- P2f) U fifk- cool ed to
-9 g
(4-chlorophenyl)methyllbenzoate in 30 cm® of ethanol
followed by 0.60 cm® of epibromohydrin. After stirring
10 for 20 hours at 60°C, the reaction mixture is
| concentrated to dfyness under reduced pressure
(2.7 kPa). The residue is chromatographed on a silica
gel column (particle size 0.06-0.200 mm, diameter 3 cm,
“height 35 cm), eluting under an argon pressure of
15 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
60-cm’ fractions. Fractions 15 to 40 are combined and
then concentrated to dryness under reduced pressure
20 (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 Qpibromohydrin. After stirring
for 48 hours at 20°C and then 24 hours at 35°C, the
mixture is filtered and the filtrate is concentrated to
25 dryness at 60°C under reduced pressufe (2.7 kpa).
1.76 g of-1—{(R*)—(4—chloropheny1){4~(methoxycarbonyl)—

phenyl]lmethyl}lazetidin-3-0l, A isomer form, are

obtained in the form of a pasty solid.



of terephthalic acid chloride nmononethyl ester in 10 200 cnB of
tetrahydrofuran. After stirring for 20 mnutes at -22eC, a solution of

4- chl or ophenyl - nmagnesi um brom de (prepared from 19. 153@Gepterdber 2004
bronochl or obenzene, 2.43 g of magnesium and one iodine crystal in 100 cnB
of diethyl ether under ref lux) is 15 poured in while maintaining this
tenperature. After stirring for 30 mnutes at -22C, 150 cnB of 1 N
hydrochloric acid are added slowy, the mxture is allowed to return to
20C and then the neMethyils (+di-RutldB*WM-aRiA00 (drBhabrdphehylljet her. The
white 20 suspension obtained is filtered, the solid is washed wth tw ce
50 cnB of wHEERYAABepReatsi MAYt WecPrsparrs by cdrevhub ethetheAfter

drai ning and then drying under _reduced pressure (2.7 kPa), 16.2 g of

met hyl 4-(4Pf8ﬁP§P66ehEoI7‘I1?béﬁ%éﬁ%véngr@aaﬁ?m néd5inot 8€ Polmiof a 25 white

solid neltin t _170C. . .Exanpl e 4 The m xture, of the 2 B diastereoi soner
AERRFIE43E AP EBNBAY ;

forms 1- [4% Pl FQ- f( 8o5ubiPRuBEoPhéng 9£

t hyl f hyl - i din,1- I Sept enber, 2004 85
I I el e e e o
hyl sul f I - i djuns 1z vyl tnethyl 1 b I I di b
g‘refapgr Zg bgﬁlga?}?‘;%&g I&%ﬁ%}% t Ea'l giflg%es ur%élgas% d%ssa:cfcfrgcécfltf%{tr@%ah%gf 263, m:%/ar'?i ng

5 with 50 ng esg)nﬁaéé-féﬁﬁeéé-ﬁ?ggg?pgewlf}-ﬂﬁaI(3T§é créam-
di f1 uor ophenyl) et hyl sul f onyl net hyl ene[azetidin-T-yl}
: colored foam obtained is dissolved in 50 cm’® of ethanol
containing 5% of water and the resulﬁing solution is
10 allowed to crystallize for 20 hours at 20°C. The
| crystals are filtéred, washed with ethanol containing
5% of water, drained and then dried under reduced
‘pressure (2.7 kPa). 3.4 g of white crystals are
- obtained, which crystals are named “A crystals” [and
715 which are stored for the subsequent preparation of the
second enantiomer methyl I—)~4—[(R*)—amino~(4—chloro-
phenyl)methyl}behzoate)]. 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.
20 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
25 (2;7 kPa). A yellow solid is obtained which is
dissolved in 100 cm’® of methanol. The solution obtained
is supplemented with 1.85 g of L—(+)—tartaric acid and
-the'résulting sblution is concentrated to dryness under

reduced pressure (2.7 kPa). A cream-colored foam is



met hyl ) benzyl | pyrrolidine, B isonmer form 1.5 cnB of ethanol, 1.5 cnB of

di chl oronet hane and 18 ng of sodium borohydride, wth stirring for 8
hours at 50C and then 10 for 48 hours at 20C. 50 ny of 3tSeptember 2084 of the 2
B diastereoisomer forms 1-[4-[(R*)-(4-chlorophenyl)-(3-

[ (3, 5-difluorophenyl) nethylsulfonyl reghyl-(R)]azetidin-

1-yl) et hyl)benzyl] pyrrolidine and 1- [4- [ (R*) - (4- chlorophenyl)-
{3-[(3,5-difluorophenyl) et hyl sul fonyl 15

met hyl - ( S) ] addtdidiant whildhretdmdd ddmapipedr dini difnendr ef ebhahsed in the form
of -a white foam[1H NWMR spectrum (300 M4z, CDCl3, S in ppm. A 60/40

m xture of Qﬂré?ﬁlé?létﬂ §c%m§>rfs Wasietxbsersvedloﬁv’eﬁ 1@ Oryst4l)Lize dor 2. 45 to

2.60 (m: 5H); 2.67 (s from3.10 to 3.30 20 (m : 2H); 3.40 (nt :
1H); 3.57 a 31069:9(235;: 202’ | Fhe GtréAS)talg @ge( tfrld&dertedd washe®l Hz : 1H);
-4.26 and 4.3Q .(2s.,: 2Hin total) 6.84 ( 9 and 2 Hz : 1H); 6.96

(mt @ 2H); PSR PBSAR FoRGaiRing 4 of( Iﬂ)atfr[ 49FRARedy and thed
_Chl orophen

di f1 uor o ﬁ})’)e%ﬁt eéfulrfe%lﬁflel‘?epﬁy‘?ls@ﬁgfaz(@t f’d?‘ﬁ’a)l 3.4 g of |
YI}nethyI)b A Qi tﬁ 2 éﬁdlioqzx for éta p]lpg0 red&9é003r2¥|ng

out the procedure as 1S

LR [ frorkghl Q%regg%%%'o;ggﬁgﬁlyqaﬁ%ggl g&gp PERYHIR skasoleS 0 3 g

Sept enber- 2004 sul ony ene azeti di ne,
i somer formre'ér%tgfua%ldu'mrbﬁldls@ecml%fC@@h&ﬁoldé&%&{ﬂﬂ&&héépe oand 0.190 g
Si

of pyrrolidine. The crude product is chromatographed on I ca gel
“colum - water. After draining and then drying, 2.78 g of white

10 crystals are obtained which are dissolved in 50 cm® of
ethyl acetate. Thé solution obtained is supplemented
with 100 cm® of 1 N sodium hydroxide, stirred and
separated after.éettljng. The organic phase is washed

" with 50 cm® of water and then dried over magnesium
15 sulfate and concentrated to dryness under reduced
- pressure (2.7 kPa). 2.1 g of methyi (+)-4-[ (R*) -amino-
(4-chlorophenyl}methyl lbenzoate are obtained in the
form of a white solid.
Methyl 4-[(RS)-amino- (4-chlorophenyl)methyl]-

20 benzoate may be prepared by carrying oﬁt the procedure
in the following manner: 3.9 cm® of hydrazine hydrate
are added to a suspension of 16.3 g of methyl 4-[(RS)-
phthalimido- (4-chlorophenyl)methyllbenzoate in 200 cm®
.of methanol. After stirring for 5 hours at the reflux

25 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



5 (particle size Q06-0.200 mm dianmeter 1.5 cm height 20 cm, under an
argon pressure of 0.1 bar, eluting wth dichloronethane and then with a
di chl oronet hane and net hanol (95/5 by vol une) m xt ur e3&egtendidr 2004 ng
25-cnB fractions. Fractions 20 to 40 are conbi ned and 10 then concentrated'
to dryness under reduced pressure (2.82kPa). 0.28 g-of
(+)-1-[4-(R*)-(4-chl orophenyl )-{3- [(3,5-difluorophenyl)
nethylsulfonylnethylene]azetldln- 1-yl }met hyl ) benzyl] pyrroljdine, B isoner
form is obFﬁPMé@ShnthﬁerﬁéuﬁtohgaswhpBaSﬁeaWRS[é}lZGSGEnnthe+26 8 15 +/-
0.8 (c = 0.5% dichl oronet hane) k H NMR_spectrum (300 MHAZ, CDC13r S in
'ppn) L L 78fe%ﬁrat$HFepaza5@d(ﬁﬁ exHpetslgng( sn: azpppagabings 2H): 3.84 (nt
: 4. 34 Bfl—?'j)4505 1H); 6.84 (tt, J =9 and 2,5 Hz 1H);
6 98 (mt ffﬁrelf? Fhgo oKy ?1EOPPﬁFe 1§HVFSh9é with 50 cm’ of
1- {(R*)- [4 Chloro | ) phen

§r 14 bBRR O Pobnes R ﬁﬂ?ﬁgrguﬁrsnmcentrated to

phenyl)neth
nEther ine [ or pre d by car yi ng out the
: procedure as g?%l 8 B §%§E e% ngSSU%%r?th %??ﬁ Q 4 Ethe m xt ure of

the 2 B 25 dig %&raarﬁﬁgg phehB? (1-EhR ephdnls ?R§§ﬁ§f ﬂxn}ogﬁsny'l

(4- chl or ophenyl ) net hy

(”Ethy|SU|f89£|bE%BHﬁEh]1ﬁzﬁﬁédfarﬁ gk an aie{géﬁia [4i1.
(chl or onet hyl ) phenyl ] - (4-chl orophenyl ) ne

(3,5- dlfluorophenylMéﬁﬁ&myusmkhgmybhtnanmmhabaz@tbﬂnarépﬁe py enber 2004 -
87 ol, 82 g of 4-dine thylam nopyridine, 150 -cnB of  di chl oronet hane and
3.2 CnB of nethyllibkhaengkechbprbdeprepared by carrying out the
10 procedure in the following manner: 12.6 g of potassium
prhthalimide are a&ded to a solution of 11.6 g of methyl
4-[(RS) -bromo- (4~chlorophenyl)}methyl]benzoate in 70 cm’
of N,N—dimethylformamide. After stirring for 3 hours at
" the reflux temperature, the reactioﬁ mixture is cooled
15 to 20°C and then supplemented with 300 cm® of ethyl
acetate and 300 cm® of water. After stirring,.the
mixture is separéted after settling, the agueous phase
reextracted with twice 100 cm’® of ethyl acetate, the
combined organic phases are washed with twice 400 cm’
20 of water and then dried over magnesium sulfate and
Aconcentrated to dryness undexr reduced pressure
_(2.7 kPa). 16.3 g of methyl 4-[(RS)-phthalimido- (4-
chlo;ophenyl)methyl]benzdate are obtained in the form
of a pasty yvellow solid.
25 _ Methyl 4—[(RS)—bromo—(4—chloropheﬁyl)methyl]—
benzoate may be prepared by carrying out the procedure
in the follpwing-manner: 10.18 g of N,N’mcarbonylj

diimidazole and 54.3 cm® of allyl bromide are added to

a solution of 17.4 g of methyl 4—[rRS)—(4~chlorQ—



The crude product is chromatographed on a silica gel colum (particle size
0.04-0.06 mm dianeter 3 cm 5 height 30 cm under an argon pressure of 0.2
bar, eluting with dichloronmethane and col |l ecti ng 100- 818&pteintee OGNS .
Fractions' 15 to 30 are conbined and then concentrated to dryness under
reduced pressure (2.7 kPa). 2.50 g aof g3l-{(R*)-[4-(chloronethyl)phenyl]- 10
(4- chl or ophenyl ) net hyl }-3-[ (3, 5- dtfluorophenylnethyl

sul fonyl ) met hyl ene] azetidine, B isoner form are obtained in the formof a

white foam pHéeyT) XhydeoRf) hdeh?l Posh a4 €6 eDh SPIEI ol 1-

{(R*)-[4-(chl oronet hyl ) phenyl [ 4-chl or ophenyl ) net hyl }-3- 15

[ (R - (3, 5- daddtandphehyl ) X bechyssidfomy | joet Iy | Diniazet it k@@l and
-{(R*)-[4-(chl oronet hyl ) phenyl ] - (4-

chl or ophenytheetéyt§ica[(Brtyse 5idi hitaoedphedst )ref et idsul fonyl)

.methyl)]azetidin-3--.0l may be prepared by carrying out the procedure as

descri bed i ER@%%IeSQBr%e sf%ﬁt?%ghQWI% at P Y ond eongsatratest the 2 B

di astereoi soner forms_ 1-{(R*)-4_chl orophenyl)[4-- (h drOﬁynetnyl)phenyl‘

] met hyl P- 3-¢#imgst - §3, @rbdﬁlﬁrﬁoﬁl%d%h%%@mﬁ%@w%m 0

t hyl tidin--3-off henyl 4-
i b s e ik e
met hyl su q?% % azetidin;3 P i orone ane an
3.1 cn8 of STHYBA %Jr%%eg]r o s
5|I|ga ggl 04 é rﬁﬁcl 9419€% S ter Ipelgh?nSS

G260, 266 cﬁ*légétg T qg%%ﬁtgds% undecrm

cm), under ah argon pressure
argon pressure of 0.5 bar, eluting with

- 10 dichloromethane, and collecting 500-cm® fractions.
Fractions 3 to 6 are combined and then concentrated to
dryness under reduced pressure (2.7 kPa). 11.6 g of
methyl 4—{(RS)—bromo—(4—chlorophenyl)methyl}benzoate

are obtained in the form of an oil which will be used
15 as it is in the next step.

Metﬁyl 4-[{RS)—-(4-chlorophenyl) (hydroxy} -
methyl]lbenzoate may be prepared by carrying out the
procedure in the following manner: 1.21 g of sodium
borohydride are added slowly in small fractions (thel

20 medium becomes slightly warm up to 50°C) to a
suspension of 2.75 g of methyl 4-(4-
chlorobenzoyl)benzoate in 200 cm’ of methanol at 20°C.
After stirring for 20 hours at 20°C, the reaction
mixture is concentrated to a reduced volume and then

25 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-



of 0.2 bar, eluting wwth a cycl ohexane and ethyl acetate (70/30 by vol une)
m xture and collecting 50-cnB fractions. Fractions 9 to 25 are conbi ned
and then concentrated to dryness under reduced pressuB&Septeniher 2kBh). 7.3 ¢
of the m xture of the 2 B diastereoi soner forns _

| --{(R*)-[4-(chl oronet hyl ) phenyl]- (4-g&lorophenyl)nethyl}-3-[(R)-(3,5--
di fl uorophenyl)- (nethyl sul fonyl)nethyl)]azetidin-3--01 and 1-{(R*)-[4- (
-chl oronet hyl ) phenyl ] - (4-chl orophenyl )nethyl }-3-[(S) 10 (3,5-difl uor ophenyl )
(et hyl sul f ohybyophbul) ) daedirdip) Bethil Bbenobi B etk i gbtdend®rin of a white
foam The m xture of the 2 B diastereoi somer forns 1- _

{(R*) - (4- chtbeophenyb¥[ 4- cohgdiesynei hywhphle nyt§sed Tid 3es slowly
3-[(R)-(3,5-dif.luorophenyl)(nethylsul fonyl )methyl)] 15 azetidin-3-ol and
1- { (R*) - [ 4-3EhEBFephBdywWhigh (W4t okg-used as it is in the next

-met hyl )phengl met hyl }--3-[(R) -3, 5-di fl uorophenyl )- (nethyl sul fonyl)

net hyl )] aze FePn- 3- ol may- be prepared by carrying out the procedure as
descri bed i n Exanpl of the m xture of the 2 B 20

3, i ith 18.0
. di ast er €oi sorreL fo ﬁ%hﬂ?%g%;(&%r&?ﬁﬂfgﬂg&%ﬁ%? ,ma}(’j_kﬁ nenyl)

h 1) [ 4- en t - 3- -(3,5- uor opheny
ot byl Sul (OESTSAERroY] ‘%%Jéﬁﬁ?%eg‘é‘%g‘?%@.ypé%%?‘%% tréhf{ l(%»z Tollowig
e A
of anhydr ougn§&} UgR§on aNfo 1905618 Phn 2 200881 1 o '1@.%“%' al um num

hydride in toluene.” The crude product is chromat ographed on asilica gel

~colum (paréf ot 8r&hpE€haDi &5a28i @ 00n TR 1 &k aRB Sifie ThyfMediight, 30 cm), under
o ;O 200 cm® of tetrahYdrofuran. After stirring for |
20 minutes at —22;C, a solution of 4-chlorophenyl-
magnesium bromide (prepared from 19.15 g of 4-
bromochlorobenzéne, 2.43 g of magnesium and one iodine
'crystal in 100 cm® of diethyl ether under reflux) is
15 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
diluted with 200 cm’ of diethyl ether. The white
20 suspension obtained is filtered, the solid is washed
Qith 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-
chlorobenzoyl)}benzoate are obtained in the fqrm-of a
25 white solid melting at 170°C. |
Example 4
The mixture of the 2 B diastereoisomer forms 1-
[4—[(R*)—(4—chiorophenyl)—{3~[(3,5—dif1uorophenyl)—

methylsulfonylmethyl—(R)]azetidin—i—yl}methyl]benzyl]—



3 Septenber 2004 - 89 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 15 to 30 are conbi ned and3&eptemtiar 204 to
dryness under reduced 5 pressure (2.7 klla). 11.0 g of the m xture of the 2
B diastereoisonmer forms 1-{(R*)-(4-chBbrephenyl)[4-

(hydr oxynet hyl ) phenyl | nethyl }--3-[(R)- (3, 5-ditl uoro-

phenyl ) (et hyl sul_f onyl ) met hyl ] azeti di n-3-ol and 1-

{(R*) - [ (4- c BRSPS A ByddodyRet ik shdeybpheoyl) -{3-{ (3, 5-

met-hyl }-3-[ | f rophenyl ) (et hyl sul fonyl )- nethyl]azetidin-3-0
are obt ai ne Hﬁ}qﬂﬁ?ﬁ%&PﬁﬁgFE§hy%ﬁ hgopgéﬁﬁt¢ﬁé ﬁﬁk%éﬁ@téﬂlﬂhé -2 B
dlastere0|so

- (4-chl or opHe ?FfﬁﬁﬁﬁﬁﬁFﬁ8' 85F§3&9F¥g mgy be prepared by carrying

EB??XL&F?;chy ]azeﬁkgggg%redlfl ace%gfé %S?Fﬁ@¥p%3 3ehPEREHRBAYI )
e o e Fh o\ B g T

met hyl sul f onyl ) met hyl'j azet'i'di ne g e prepare

procedur e agidgeseroRad n —9-94,_
(3, 5- dlfluoré- benzgﬁ #g?%y@tﬁ%?ﬁﬁhgﬁgyléégﬁ%iaﬂeré%g%%é édroyiﬁan 34 cnB

of a 1.6 N melkhiilobeakylipyiybhithhem sn;ibexaperorhl 2.6 of
1-{(R*)-(4-chlorophenyl)[4-(net hoxycarbonyl) - pheny[]neth )azetldln

-3-one, B isthenoflor . San’ 25f 5 &cleIdrdfieieaiey |aeh 1 inde o TN grygde product
I s chromat ographed on a silica gel colum (particle size 0.05-0.200 mnm
di amet er 4 bprochedyhde4Owihd, seiuring for 8 hours at 50°C and then
' 10 for 48 hours at 20°C. S0 mg of the mixture of the 2 B
| 'dias;ereoisomer férms 1-[4-[(R*)-(4-chlorophenyl)-{3-
[ (3,5-difluorophenyl)methylsulfonylmethyl- (R) Jazetidin-
lwyl}methyl]beniyl]ﬁyprolidine and 1~[4—[(R*)—(4;
' chlorophenyl)—{B—[(3,SFdifluorophenyl)methylsulfonyl-
15 methyl—(S)]azetidin—l—yl}methyl]benzylpyrrolidine are
obtained in the form of a white foam ['H NMR spectrum
(300 MHz, CDCl;, & in ppm). A 60/40 mixture of
diastereoisomers is observed, * 1.79 (mt: 4H); from
2.45 to 2.60 (mt: 5H); 2.67 (s : 3H); from 3.10 to 3.30
20 (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).
{(+)-1-[4-(R*}-(4-Chlorophenyl)-{3-{(3,5-
25 :difluorophenyl)methylsulfonylmethylene]azetidin—l—
ylimethyl)benzyl]lpyrrolidine, B isomer forﬁ,'may be
prepared by carrying out the procédure as is described .
in Example 3, starting with 0.50 g of I-{(R*)-[4~

(chloromethyl)phenyl]—(4—chlorophenyl)methyl}—3—[{3,5—



wi th a cycl ohexane and ethyl acetate (70/30 by volune) m xture and
collecting - 100-cnB fractions. Fractions 10 3 Septenber 2004 90 to 30 are
conbi ned and then concentrated to dryness under reduc@®Geplcentsdii20042. 7
kPa). 21 g of a still inpure creamcolored foamare obtained, which foam
I's chromat ographed on a silica gel eoBam (particle size 5 0.06-0.200 mm
di ameter 4 cm height 40 cm), eluting wth dichloronmethane and col |l ecting
100-cnB fractions. Fractions 11 to 30 are conbined and then concentrat ed
to dryness uhdeluorshived ipriessing s(2 fHnkPajet2@lenglakzettiddnei, xBur e of the
2 B diastereoi somer_ forns 3-acetoxy 10 1- { (R¥) - (4 chl orophenyl) [ 4-

(met hoxycar BdsAshHawl. ﬂ@h@ﬁhfpﬁlgm[éRﬁlde 15 cm’® of
(3,-5- dlfluorophenyl) nethylsulfo nmet hyl ] azeti di ne and

3- acet oxy- (GRFP QEPME TG RERY lé@ OneEnBYFERABEATE) pFBey CEREshy| } - 3-

1(S 3,5 d|f ro hen net h ul_fonyl ) net hyl azetldlne are 15
ggtélged |n9ﬁ? p Fﬂét%%FP@r%Bzﬁg P yeésill%algel column

| somer 18 m By cl”ee%?l%%@i@%‘z@%grﬁv G BHE ke Lpboctauhei dbEdescr | bed
in Exanple o3, éﬁ) Q%@%f%ﬂp %g Egﬁgg ?f0¥: cglgélgeglzg 350 cnB of

di chl or onet hane, cnB of
|- {(R) - (4- ghlgy ‘Hir&@ﬂ)blrb[réthﬁ%t QﬁéyEﬁ[eHO{Hkhp eaxlch BRLY

E %hgﬁgdltln 3-ol,
‘B isomer - form and 43 cnB of triethylam ne. e cru e produc
chronatograﬁﬁﬁﬂn@mhan%ulwga/geb QbutRef PRLLEGLE 8h&Cc8218cP6nF- 200 MM

dlaneter 4 cm helght 40 cm, eluting
25- -cm® fractions. Fractions 20 to 40 are combined and

10 then concentrated to dryness under reduced pressure
(2.7 kPa). 0.28 giof (+)~1-[4-(R*) - (4-chlorophenyl)-{3-
{(3,5-difluorophenyl)methylsul fonylmethylenelazetidin-
1—y1}methy1)benéyl]pyyrolidine, B isomer form, is

' obtained in the form of a.white foam. [a]l?°365nm = +26.8

15 +/- 0.8 (c = 0.5%; dichloromethane) [*H NMR spectrum
(300 MHZ, CDCls;, & in ppm) : 1.78 {(mt : 4H):; 2.50 (mt :
4H); 2.80 (s : 3H); 3.57 (s : 2H5; 3.84 (mt : 2H); 4.34
(mt : 2H); 4.50 (s : 1H); 6.84 (tt, J = 9 and 2.5 Hz -
1H); 6.98 (mt : 2H); from 7.20 to 7.40 (mt : 8H)}.

20 ' 1—{(R*)-[4—(Chloromethyl)pheﬁyi]—(4~chloro—
phenyl)methyl}-3- [ (3, 5-di fluorophenyl) (methylsul fonyl) -
methylene]azetidine, B isomer form, may be prepared by
carrying out the procedure as described in Example 3,
starting with 7.3 g of the mixture of the 2 B

25 diastereoisomer forms 1—{(R*)~[4—(cﬁloromethyl)phenyl]—
(4—chloropheny1)methyl}—3—{(R)—(3,54difluor0phenyl)—
(methylsulfonyl}ﬁethyl)]azetidin¥3—ol and 1-{(R*}-[4-
(chloromethyl)phenyl] - (4-chlorophenyl)methyl}-3- [ (S)-

(3,5—difluorophenyl)(methylsulfonyl)methyl)]azetidin—3—



wi t h di chl oronet hane and col | ecting 250-cnB fractions. Fractions 7 to 25
are conbi ned and then concentrated to dryness under reduced pressure (2.7
kPa). 15.5 g of 1- {(R*)-(4-chlorophenyl)[4- (methoxycaSeptembepRedd|] 3
Sept enber 2004 - 91 nethyl,}azetidin -3-one, B isoner form are obtained
in the formof an orange-col ored oit.87 -
1-((R*)-(4-Chl orophenyl ) [ 4- (et hoxycar bonyl ) - phenyl ] net hyl }azeditin -3-o01,
B isomer form may be 5 prepared as described in Exanple 3, starting with
25.5 g.of nBthyP-¢ 9-2f $rdimerhyipménpoygidineer dpAeoyi ot hyl | benzoat e,
250 cnB of'ﬁthggol, 7.8 g of _sodium hydrogen carbonate and 7.7 cnB of

epi br omohydPtR21038MGLeRNE. apgk 3 - 2( G0c i brpHunlgy I ipmpl chloride.

(et hoxycar ponyl enyl thyllazeditin-3 -o], .B isonmer. , form _are obtained
in the forn?gF 8}§§Fl§ﬁ;§$?e k%tﬁ FOT@f°9£§P%e@FP 2gft-hbsa(gel

chl orophenyL) tfl® o] yaheqPRrepared, by carrying out two
successi ve %é%rystgg¥%%g§?%ngig n?hggmﬂrpg @Wys?é%geggr(%.gmg) naned "A

crystal & Ohol¥@PEE dm [RALLOLNELGhy BHOADAL.CEPAI ARG, 5% of water

-under ref lux. The crystals obtained a ered, drai'ned and then dried
under reducedupif§Sw eh(didhkEAdmeRhang Qﬁd”@&fi’&:%i@g 09-cm’

4-{1- (R*)-am no- (4-chl orophenyl ) net hyl | benzoate D 20 tartrate are
obt ai ned i nfrhetions oFrabtionsryst 86s30Wak&hcahlifbgsahyeehén 50 cnB of
ethyl acetate. The solution obtained is supplenented with 50 cnB of 1 N
sodi um hydr osndentsatedeto afityhdes arper ateduddd §pressure

(2.7 kPa). 2.50 g of l—{(R*)—[4—(chléromethyl)phenyl]—
10 (4-chlorophenyl)methyl}-3-[(3,5-difluorophenylmethyl -
j sulfonyl)methylené]azetidine, B isomer form, are
obtained in the form of a white foam.
The mixture of the 2 B diastereoisomer forms 1-
f{tR*)—[4—(chloromethyl)phenyl{4—chlorophenyl)methyl}—3—
15 [ (R}-(3,5-difluorophenyl) (methylsulfonyl)methyl)]-
azetidin-3-ol and 1-{(R*})~[4- (chloromethyl)phenyl]- (4~
chlorophenyl)methyl}-3-[(S}-(3,5~-difluorophenyl) -
(methylsulfonyl)methyl) jJazetidin-3-0l may be prepared
by carrying out the procedure as described in Example
20 3, starting with 11.0 g of the mixture of the 2 B
diastereoisomer forms 1-{(R*)-4-chlorophenyl) [4-
(hydroxymethyl}phenyl]methyl}—3—[(R)~(3,5—dif1uoro—
phenyl)(methylsulfonyl)methyl)]azetidin*3—ol and 1-
{(R*)—(4—chlorophenyl)[4—(hydroxymethyl)phenyl]methyl}—
25 3—{(S)~(3,5fdif1uorophenyl)(methylsulfonyl)methyl)]—
azetidin-3-01, 250 cm® of dichloromethane and 3.1 cm® of
thionyl chlpride.‘The crude produét is chromatographed
on a silica gei column {particle size 0-04;0.06 mm;'

diameter 3 cm, height 30 cm), under an argon pressure



settling. The organic phase is washed with 50 cnB8 of 25 water and then
dried over magnesium sulfate and concentrated to dryness under reduced
pressure (2.7 kPa). 1.9 g of nmethyl (-)-4-[(R¥)-an nd-Sefitember 2004

chl orophenyl ) net hyl] benzoate are obtained in the form 3 Septenber 2004
-.92 of a white solid. [a]20C, 365r&h = --58.1 +/- 1 (c = 0.5% Exanple
5 1-[Bis(thien-2-yl.)nmethyl]-3-[(RS)-(3,5 - 5

di fl uorophenyl ) r~et hyl sul fonyl nmet hyl ] azeti di ne may be prepared by carrying
out the proeédiré Rardeséntbod whthEraaptitoBexsnarandgethyh 0.10 g of

I -[bis(thien-2- yl)neth L%-S-[ 3, 5-di f1 uorophenyl ) et hyl sul f onyl -

met hyl ene] a?@?FBFﬁe,”Oﬁé Y oF O hnBixtore ngndf cablaceingr ofethane and
25 ny of sogiunlborohydride, with stirring for. 3 hours_at 20C. The crude
product is TtAFLNERSgr BpREHIBAS a7 sFPi €2 3Ef cofbbmetdparéi Ehensi ze

0. 063-0. 200 hei ght ..7 di ter.1 | uti d
- pressure ofcgg§e8§%ggf9htgg?f%#%?%nﬁ%ﬁ%ﬁgg%%gﬁﬁéIﬁg??%€¥gaga2-2Lgon
fractions. gﬁgqtk9%§_§7aga? gggt%%qﬁ¥k€&€%?£€tﬁgngﬁérated to dryness under

reduced pressure ien -yl)ymet hyl ] -

3-[(RS) - ( 3,.é19ggg§§5998ﬁa¥' kgﬁ%y%%yk%ﬁpytEEE@HM%%Q%@%*E%&E%%QN ai ned

in the form of ' spectrum , Sin

Ite solid
TR 5195 iR ochordpHint timeriyl |- PR (S Sidi s Rudlodflny1 1D 340 (t
(methylsulfonyl)methyl) Jazetidin-3-ol and 1-{ (R*)-[4- '
{(chloromethyl)phenyl] - (4-chlorophenyl)methyl}-3-[(S)-
10 (3,5—dif1uoropheny1)(methylsulfonyl)mefhyl)]azetidin~3—
| ol are obtained in the form of a white foam.
The mixture of the 2 B diastereoisomer forms 1-
{ (R*) - (4-chlorophenyl ) [4- (hydroxymethyl)phenyl] méthyl} -
" 3-[(R)-(3,5-difluorophenyl) (methylsulfonyl)methyl)]-

15 azetidin-3-ol and 1-{(R*)-[4-(chlorophenyl) [4— (hydroxy-
methyl }phenyl]methyl}-3-[(R)-3,5-diflucrophenyl) -
{(methylsulfonyl)methyl) Jazetidin-3-ol may be prepared
by carrying out the procedure as described in Example
3, starting with 18.0 g of the mixtuxre of the 2 B’

20 diastereoisomer forms 3—acetoxy—1—{(R*)<(4~chloro—A
phenyl) [4- (methoxycarbonyl)phenyllmethyl}-3-{ (R)-{(3,5-
difluorophenyl)(methylsulfonyl)methyl]azetidine and 3-
acetoxy—l—{(R*)-(4—chloropheny1){4f(methyloxycarbonyl)-

© phenyl]lmethyl}-3-[(S)~(3,5-difluorophenyl) {methyl- |

25 sulfonyl)methyllazetidine, 150 cm® of anhydrous toluene
and 100 cm® of a 20% solution of diisobutyléluminUm
hydride in toluené. The crude product is

chromatographed on a silica gel column (particle size

0.06-0.200 mm, diameter 3 cm, height 30 cm), under an



J =11 Hz : 1H); 4.92 (s : 1H); 6.83 (tt, J =9 and 2.5 Hz); from®6.85 to
7.00 (m : 6H; 7.21 (nmt : 2H)]. 25 |-[Bis(thien-2-yl)nethyl]-3-[(3, 5-

di fl uoro- phenyl) et hyl sul f onyl net hyl ene ] azeti di ne nma§ Septenree @éd4d by
carrying out the operation according tggthe procedure described in Exanple

6, starting with 2.2 g .of
1-[bis(thien-2-yl)nmethyl]-3-[(3,5-difluorophenyl) 3 Septenber 2004 - 93
met hyl sul f o t - ] azet,idin-3-ol, 0.64 cnpB of nethyl sulfonyl

chl orj de, ZQ%ETgﬁo&Laigg?}r?e?ﬁyba% ﬁ%-r'p?;LPHFﬁﬁ WhEh78 eviglehexane

di chl or onet hapecafhe pPULLfi Lon_by chromat ography and crystallization
from5 dii soprogyl §et %8??%%3‘59?)?8 EY[B?QHR}?; e‘ﬂg}-{ 8\}%)?}%@hyl ]--

3-[ (3, 5-di f tuanepbenyl soethy! sl dor t e] - tidjne are obtained in
the formof white crgst als nel t% ngraﬂa{'elﬂt}@ﬁyl%r[%ilgﬁﬂ gir?n?ﬁﬂ

) met hyl ] - 3- E6RbbnedOadilf Luncerbeaysd nes hy 15} 1
azetidin--3-ol nmay be prepared by carryi-@%%%%‘gg%%%%%% in the

foll ow iy manessurd ¢AB70kPd) 6 NN Huby! thd NhiiFe g@x,g.g%gar]? added,

- under argon over 10 minutes, to-a solution, cooled to -- , of 1.3 g of
(3, 5- di f | uohbrgBebentybpeet bytms ul £ Dre* j N( 20cET®-SndaL Ty dr of uran.  After
stirring for. 45 mnutes at -70C, a solution of 1.5 g of 1-[bis(thien-2-yl

) net hyl | azet Pyirosveakhy h) chenhBnafhy k) +Rhy (2 )of (3 Brdiss pesed i n over 10
mnutes. After stirring for 3 hours at -70C, the reaction 20 m xture is

al 1 oved to PRERYH {Betohytbiparbmetdnahhzetidin-3-01 and 1-
{(R*)—f(4—0h10r0phenyl)[4—(hydroxymeﬁhyl)phenyl]~

10 nethyl}—B—[(S)—3,5~dif1u0ropheny1)(methylsulfonyl)—
methyllazetidin-3-ol are obtained in the form of a
white foam.

The mixture of the 2 B diastereoisomer forms 3-
racetoxy-l—{(R*)—(4—chlorophenyl){4—(methoxycarbony1)-

15 phenyl]methyl}~3—[(R)—(3,5-dif1uorophenyl)(methyl—
sulfonyl)methyl]azetidine and 3-acetoxy-1-{(R*)-(4-
chlorophenyl)[4—(methoxycarbonyl}phenyl]methyl}—3—[(S)—
'(3,S—difluorophenyl)methylsulfonyl)methyl]azetidine may
be prepared by carrying out the procedure as described

20 in Example 3, starting with 11.2 g of (3,5-difluoro-
benzyl )methyl sulfone, 350 cm’® of tetrahydrofuran,

-34 cm’ df a 1.6 N solution of n-butyllithium in hexane,
11.2 g of 1-{ (R*) - (4~chlorophenyl) [4- (methoxycarbonyl) -
phenyl]methyl}azetidin—B—one, B isomer form, and

25 5.5 cm’ of acetyl chloride. The crude product-is
chrbmatographed on a silica gel column (particle éize‘
0.06-0.200 mm, diameter 4 cm, height 40 cm), eluting |
with a cyclohexane and ethyl acetate (70/30‘by voluﬁe)

mixture and collecting 100-cm’ fractions. Fractions 10



then is supplenmented with 10 cnB of a saturated aqueous anmoni um chloride
solution. The m xture is separated after settling, the organic phase is
dried over nagnesiumsulfate, filtered and then conceftSeptamber @024 dr yness
under reduced pressure (2.7 kPa). The residue is taken up in 20 cnB8 of a
m xture of. cycl ohexane and ethyl acet2®e-(60/40 by volune) the suspension
obtained is filtered, the solid is drained and then air-dried. 2.2 g of
1-[ bi s(thi en-2- yl)nethy -3-[(3,5-difluoro 3 Septenber 2004 - 94

phenyl ) met h{rs dPf énpl remhynedRrapfazbendrancgnbrated tobfzimesdsin the form

of ‘white crystals nelting at 145C. 1-[Bis.(thien-2-yl)
nethyl]azetPﬁﬁﬁrSrﬁﬁécﬁéyPEESSBrepK3parBHaby ¢hrgyphgaoatilhe procedure as
described in Exanple 1 ne hod % starting with 4 g of 1-[bis(thien-

2- yI)nethyIPQ?BFFdFﬁegmoFo Ofeé ﬂ%moﬁrﬁlﬂgFﬁymedsuthﬁhd oam ¥ScnB of
‘triethylamn f .oxa 100, cnB_of . di ¢chl or onet hane.

]
The residue” %ﬁomggag 3ﬁﬁeg Bﬁr¥fﬁé§18§ gﬁioﬁﬁ %@?abﬂ?r5h0¥¢5?+?%a gelh
| 04 d 0 t
cuont, BC0uPerRos 288 g ‘apalfe Bl (LRPREL G PR oREL i) The ¢
fractions OQE@hna@!ch%Eoﬁéé‘HQflét sﬂdtg gié_@ﬁfﬁ?%@@r chERIERL B gesur e 15

(2.7 kPa). 3.2 g of 1- [bis(thien-2 azeti one are obtai ned

in the fornrehceseant ¢ol gpedo Sr¥stahs: ABEtANG Bhed 0GondahBlsELRi en- 2-y!
) et hyl ] azeti di n-3-0l may be

to dryness under reduced pressure (2.7 kPa}. 20.0 g of
the mixture of the 2 B diastereoisomer forms 3-acetoxy-

10 1-{(R*)-(4-chlorophenyl) [4- (methoxycarbonyl)phenyl]-
methyl}—3-{(R)—{3;5—dif1uorophenyl)(methylsulfonyl)—
.methyl]azetidine and 3-acetoxy-{(R*)-(4-chlorophenyl) -
[4- (methoxycarbonyl)phenyl Jmethyl} -3-[(S)-(3,5- |

- difluorophenyl) (methylsulfonyl)methyl]azetidine are
15 obtained in the form of a white foam.
1-{{R*)~-(4-Chlorophenyl) [4-methoxycarbonyl) -
phenylimethyl}azetidin-3-one, B isomer foxm, may be
prepared by carrying out the procedure as described in
Example 3, starting with 8.7 cm® of oxalyl chloride,

20 350 cm’® of dichloromethane, 14.2 cm3.ofrdimethyl
sulfoxide, 29.0 g of 1-{(R*)-(4-chlorophenyl) [4-
(methoxycarbonyl}phenyl]lmethyllazeditin-3-0l, B isomer
form, and 43 em® of triethylamine. The cfude product is
chromatographed on a silica gel column  (particle size

25 0.06-0.200 mm, diameter 4 cm, height 40 cm), eluting

| with dichloromethane and collecting 250-cm’ fractions.
_Fréctions 7 to 257are combined and then concentrated to
dryness under reduced pressure (2.7 kPa). 15.5 g of 1-

{{R*) - {4-chlorophenyl) {4- (methoxycarbonyl)phenyl] -



prepared by carrying out the procedure as described in 20 Exanple 3,
starting with 6 g of 1-[bis(thien,-2 yl)nmethyl]Jamne, 2.5 cnB of

epi bronohydrin, 2.6 g of sodium bicarbonate and 50 cn8 Septemitien2604 4 g of
1-- [bis(thien-2-yl)nethyl]azetidin -3-ol are obtained in the form of
bei ge crystals nelting at 115C. 25 1-[Bis{thien-2-yl)nethyl]amne may be
prepared in the follow ng manner: a solution of 5 cnB of 2-

t hi opheni necarbonitrile in 50 cnB of diethyl ether is poured, dropw se,

i nto a -sol utedlyldeslesd dindéroncgoB isome@Cfoufm, aheeabRayhedghasi um
bromide (prepared from 3 Septenber 2004 - 95 1.29 g of nmgnesium and 3. 22
cnB of 2- br &R6t APEPh ke aPn orangengodPrafehyt ether). After refluxing for
1 hour and 30 ninuéez, the reaction mediumis cooled to 5SC and then twice
20 cnB of nethanol aré Bodrd§-FRL8TaPBERYsL [4r kBesheperarbanys) filtered and
the solid i washed . wi met.hanol . The filtrate gbtained []acuna] a brown
sol uti on. 2%&gnaigﬁegggﬁgﬁﬁﬁg?§ﬁ969FBE'a%elﬁaﬂﬁﬁ 8?Emth‘i‘“'élys}a?ution in
“several porti nder . he I xture s stirred at.roomtenperature
“for 16 h%urg’%ﬁgre%g?sdtg%gggﬁfa ui”eldE]’vﬁna’i“ﬁ Bt %yl Sé%]égh?% Yhi sl owl y
'supplenenteg5wgtB—w@tﬁéthyme(ggg nkg_@ﬂa§ga£§nog nggted, washed with

wat er, dried ovel magnesium sulfate and evaporated to dryness under

reduced preﬁiukephan&lb(ﬁéih@il]ééﬁzoétér0&\@00&&3 I3 94{&%6{2)?@- 3 g’\’fgm%h i s
chromat ographed on a silica gel colum (particle size 0.2-0.063
di amet er 8 -off) sbaight hydrogen carbonate and 7.7 cm® of _
epibromohydrin. 29 g of 1—{(R*)—(4ﬁchloropheny1)[4—
10 (methoxycarbonyl)}phenyllmethyl}azeditin-3-o0l, B isomer
form, are obtainearin the form of a yellow oil.
Methyl (—)—4-[(R*)—amino-(4—chlorophenyl)—
methyl}benzoateAmay be prepared by carrying out. two
' successive recrystallizations of the white crystals
15 (3.4 g} named “A crystals” of Example 3, from 68 cuﬁ_of
ethanol containing 5% of water under reflu#. The
crystals obtained are filtered, drained and then dried
under reduced pressure (2.7 kPa). 2.2 g of methyl (-)-
'-4—[1—(R*)—amino—(4—chloropheny1)methyl]benzoate D-{~)-
20 tartrate are obtained in the form of white crystals
which are dissclved in 50 cm® of ethyl acetate. The
“solution obtained is supplemented with 50 cm® of 1 N
sodigm hydroxide, stirred and then separated after
settling. The organic phase is washed with 50 cm® of
25 water and then dried over magnésium sulfate and
concentrated to dryness under reduced pressure
{2.7 kPa). 1.9 ¢ §f methyl (-})-4-[({R*)-amino-(4-

chlorophenyl)methyl]benzoate are obtained in the form



23 cn) and

to dryness

yl)methyl]Jam ne are obtained in the formof a crystallized solid.

eluted with a cycl ohexane and ethyl acetate (90/10 and then.
85/ 15 by volune) m xture. Fractions 21 to 30 are conbi ned and evapor at ed
under 20 reduced pressure (2.7 kPa). 11 g ofi Sepidnibes @00 en- 2-

Exanpl e

6 1-[Bis(p-tolyl)nmethyl]-3- [(RS)nmethy2sul fonyl- 25 phenyl met hyl ] azeti di ne
may be prepared by carrying out the procedure as described in Exanple 3, '

starting w

th 0.10 g of I-[bis(p-tolyl)methyl]-3- (nethylsulfonyl -

phenyl net hyPéna yhiéeei aphed- 2{2hB0BE, nB6hanol = 258nB° of /-dichl or onet hane
and 25 ng of sodi_um borohydri de. The 3 Septenber 2004 - 96 crude product

i s chronat o§Fafh8d>8h a silica gel col um

(particle size 0.063-0.200 mm

hei ght 7 ¢ diapeter 1 cn), eluting under an argon pressure of 0.1 bar
| BFBMEL Rane

with dich

gite

and collecting 4-cnB fractions. 5 Fractions 5 to 10

35 of 1 [ bl S(p- LoRtS CERRGT2 a0 L PR HElnT LIRFbnd phenyt -~

ey L ¢ LOB E RO ERNY £ REC) Pl A DIRL O £ 0L £41.28' Sy Lpl MR
Chroad i PleBatld bdtbaryBlly ousiine Shidebire A dedcdPubllin

(broad t,
from6.95 t
(et hyl sul f

10

Emeﬁﬁe(§¥Sstaﬂgfﬁ&-wﬂth[@ﬂﬁo(Q‘OfoithiQFﬁﬂyénlzl3’
onyl phenyl -
yl)methyl]-3—[(3,S—difluorophenyl)methylsulfonyl—

methylenelazetidine, 2 cm® of methanol, 2 cm® of

"dichloromethane and 25 mg of sodium borohydride, with

stirring for 3 hours at 20°C. The crude product is

chromatographed on a silica gel column (particle size

0.063-0.200 mm,'heigh; 7 cm, diameter 1 cm) eluting

- under an argon pressure of 0.1 bar with dichloromethane

15

20

25

and collecting 4-cm’ fractions. Fractions 2 to 5 are

combined and concentrated to drfness under reduced
pressure (2.7 kPa). 83 mg of 1-[bis(thien-2-yl)methyl]-
3—[(RS)—(3,5—diflqorophenyl)methylsulfonylmethyl]—
azetidine are obtained in the form of a white solid ['H
NMR spectrum (400 MHz, CDCl;, & in ppm)r: 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); 4.27 (4,
J =11 Hz : 1H); 4.92 (s : 1H); 6.83 (tt, J = 9 and
72.5 Hz); from 6.85 to 7.00 (mt : 6H); 7.21 {(mt : 2H)].
1-[Bis(thien-2-yl)methyl}-3-{(3,5-difluoro-
phenyl}methylsulfonylmethylenelazetidine may be
prépared 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) ~

3H);

H; 3.69
1H);



15 net hyl ene) azeti di ne may be prepared by carrying out the procedure in
the followi ng manner: 0.125 cnB of nethylsulfonyl chloride is added to a
solution of 0.48 g of 1-[bis(p-tolyl)nethyl]-3-[nethyl Sieptamytier 2004

phenyl met hyl - (RS)] azetidin-3-0l in 25 cnB of anhydrous 20 dichl oronet hane
followed in small fractions by 0.465-gg99f_4-di net hyl am nopyri di ne. After
stirring for 20 hours at 20C, the reaction mxture is washed with twice 80
cnB of water, with 80 cnB of brine, dried over magnesium sulfate and then
concent r at ethetthydisyiEony2 metthgdr (Reiacdtpreassrei(207cuPay? dhe residue is
chromat ogr aphed on a silica gel colum (particle size 0.040-0.063 nmm

hei ght 17 cmetdivdseildonyl2cbdprideut Bnd gundekd-dimatpohapiassure of 0.5 bar
with a mxture of cyclohexang and et hyl acetate (80/20 by volune) and 3
Sept enber 200F14ing7ango7Peery nef 4di drbofomethams: #foetions 5 to 8 are
conbi ned and cqncentrated to_dryness under reduced ressure (2.7 kPa). The
resi due |s PUriEdGaioR bﬁlFEGBW@E?EréPHEranﬂh§r¥§Fﬁ51P§aﬁFPPeﬁ§§m dr ai ned

d 5t d und d 2,
o7 (Pt of GrFHBERYY-7 SECRES it ubf By EpREAGI - thh@?hﬁréfﬁg?@%ﬂdirne s

¥ it X S ST R
om) 7. s CaRie" s BBt leBl L heSequRh vBstf it 77T ¢
melting at 165°C.
1—[Bis(thien—Z—yl)methyl]—3—t(3;5—'
10 difluorophenyl)methylsulfonylmethyl—(RS)]azetidin~3—ol
may be prepared by carrying out the pfocedure in the
following manner: 4 cm® of 1.6 N n-butyllithium in
hexane are added, under argon over 10 minutes, to a
. solution, cooled to ~60°C, of 1.3 g of (3,5-difluoro-
15 benzyl)&ethyl sulfone in 20 cm® of tetrahydrofuran.
After stirring for 45 minutes at -70°C, a solution of
.1'5 g of l—[bis(thién—2—y1)methyl]azetidinHB—one in
20 cm® of tetrahydrofuran is poured in over 10 minutes.
| After stirring for 3 hours at -70°C, the reaction
20 mixture is allowed to return to room temperature and

* of a saturated agueous

then is supplemented with 10 cm
ammonium chloride solution. The mixture is separated
afte; seﬁtling, the organic phase is dried over
magnesium sulfate, filtered and then concentrated to

25 dryness under reduced pressurer(2.7 kPa) . The residue
is taken up in 20 cm’ of a mixture of cyclohexane and
ethyl acetate {(60/40 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-difluoro-



1-[Bis(p-tolyl)methyl]-3-[( nethylsul fonyl) phenyl nethyl-(RS)]azeti din-3-ol
may be prepared by 15 carrying out the procedure in the foll ow ng manner:
0.6 g of 3 -[(methylsul fonyl) (phenyl)nethyl-(RS)]- azeSBiStptenienl2004
hydrochl oride is added to a solution of 0.59 g of o

brono(bi s-p-tolyl)nethane in 20 cnB -of94 acetonitrile followed by 0.3 g of
pot assi um carbonate. 20 After heating for 1 hour and 15 m nutes at the.
reflux tenperature, the reaction mxture is cooled to 20C and filtered.
The filtratkbh¢ésykbpetdnrtsubionyloetinels (RBbrzet bdimwedt-pl esseire (2.7 kPa)
and the residue, is_chronmatographed on a silica gel colum (particle size
25 0. 04- 0. 0OBPHined okt Ehe AL o writaccergraks unehigingiath a ni xture of
cyclohexangkgng et hyl acetate (70/30 by volunme) and collecting 50-cnB
fractions. Actions 8 to 13 are concentrated to dryness under reduced

. 2.7 kPa) ., 0 48 f 1-Ibi - 0 | fhyl]-3 3 Septenb 2004 -
?rﬁ_?sf?%& ﬁfw aul fomyh) @ﬁﬂ%@%#ﬁﬂ%@ﬁ%{é@%ﬁ%&mm ﬁ&ﬁwﬂeg n
e formo onmo( bi s-.p-tol yl} ane .nmay he prepare
- accor di n@g' t%]'a?%ge%%?o%g u"grjrer et r-clg%tedt y ¥ W é?sg%ﬁa?£ﬁ em Soc. ,
2135, (193 xaﬁﬁ t | 1 S 1tin-, 3-ol
hydr OC§’|| or ig%e maiyeg E)% Q%%%?r%ﬂyg%%{}%{%g@%% %&E (')’%p?%—ggrl’ uslr 1|nnerfo_he

oy S, DS 15 S9N e it S0l 01 on 1
3-[ (et hyl sshI0syddd phefyiom® of triethylamine, 7.7 cm® of oxalyl

chloride and 100 cn® of dichloromethaﬁe.'The residue

10 obtained is purified by chromatography on a silica gel
column (particle éize 0.04-0.06 mm, diameter 3 cm,
height 30 cm) with, as eluent, a cyclohexane and ethyl
acetate (1i/1 by‘volume mixture) . The fractions obtained
‘are evaporated to dryness under reduced pressure

15 (2.7 kPa}). 3.2 g of 1—[bis(thien—2—y1)methyl}azetidin—
3-one are ébtained in the form of‘cream—colored
crystals melting at 70°C.

1-[Bis{thien-2-yl)methyl]azetidin-3-o0l may be

prepared by carrying out the procedufe as described in

20 Example 3, starting with 6 g of 1-[bis{thien-2-
vl)methyllamine, 2.5 cm’ of epibromohydrin, 2.6 g of
~sodium bicarbonate énd 50 cm® of ethanol. 4 g of 1-
[bis(thien-2—y1)methyl]azétidine3—ol are obtained in
the form of beige crystals melting at 115°C.

25 _ 1-[Bis(thien-2-yl)methyl]lamine may be prepared
in the following manner: a solution of 5 cm® of 2;

* of diethyl ether is

thiopheninecarbonitrile in 50 cm
poured, dropwise, into a solution, cooled under argon

to 10°C, of thien-2-ylmagnesium bromide (prepared from



met hyl - (RS)) - | - (vi nyl oxycar bonyz)azetidin-3-0l1 in .12.6 cnB8 of dioxane.
After stirring for 20 hours at 20C, the m xture is concentrated to dryness
at 50C under reduced pressure (2.7 kPa). The residue3iSspteaibten20® up in 25
cnB of ethanol, heated under ref lux for 1 hour and then allowed to return
to 20C and filtered. The solid,is «ifSed with diethyl ether and then
drained and dried under reduced pressure (2.7 kPa). 1.89 g of

3- [ (met hyl sul f onyl ) phenyl et hyl - (RS)]azedltln 3-ol 20 hydrochlorlde are
-obt ai ned i k-EAedf BEnMaPRAILLE apflydtdRscm’ of 2-bromothiophene in

3-[ (Met hyl syl fony ygéphenyl)nethyl (RS)]-1- (vinyloxycarbonyl)azetidin-3-ol
may be prepadref™hyCt cdieyiny dtherhe reredielyFinhedn|l dwuy nanner: a

25 sol ution _of 9 99 . cnB3- of v% chloroformate in 4 cnB of anhydrous
di chl or onet ABHe*Ps™HBHFES: dF ﬁmf@@cFﬁPB %edﬁP%tb?ecoﬁ%%ﬁeﬁot%°¢50 of 3.92

f 1-b | sui f | th S tid 3- ol
208 cnB gngﬁﬁ éroustgggﬁlggoﬁéthg én éé%%ﬁ I%?ﬁ? %AiégL?éﬁb;rlgoo4o- bg
f 48 trated. to d d
rgéuced'%?”egéﬁ?‘é’g%g R FIBGRAS RO TEOER e d MBS A RS S5 L T o gel
col um (par&aghédsw§€h0m9659n9§ mﬁhedf§f€£§£e50$t§1§ atEf?%%§%%5 5 cm,

eluting with a mxture of cyclohexane and eth ace %y vol une)

and col | ecbiogn580taBibhacti 89Sq &FagbhPRs EJr&ﬁ&&%&é%fhr&QQ&SQ&rated to
dryness under reduced pressure

to this solution in several portions, under argon. The
mixture is stirred at room temperature for 16 hours and
10 is then diluted with ethyl acetate and slowly
| supplemented with:water. The organic phase is
extracted, washed with water, dried over magnesium
sulfate and evaﬁérateq to dryness under reduced
pressure (2.5 kPa) at 55°C. A brown oil is obtained
15 'which is chromatographed on a silica gel column
r(particle size 0.2-0.063 rmm, diameter 8 cm, height
23 cm) and eluted with a cyclohexane and ethyl acetate
(90/10 and then 85/15 by volume} mixture. Fractions 21
to 30 are combined and evaporated to dryness under
20 reduced pressure (2.7 kPa). 11 g of 1-[bis(thien-2-
yl)methyl]amine are obtained in the form of a
crystallized solid.
Example 6
1—{Bis(p—tolyl)methyl]f3—[(RS)methylsulfonyl~
25 phenylmethyl]azetidine may be preparéd by carrying out
the procedure as described in Example 3, starting with
0.10 g of 14{bis(p—tolyl)methy1]=3—(methylsulfonyl—
phenylmethylene)azetidine, 2 cm® of methanol, 2 cm’® of

dichloromethane and 25 mg of sodium borohydride. The



(2.7 kPa). 0.9 g of 3- .((methylsulfonyl)(phenyl)methyl- 10

(RS) 1- 1- (vi nyl oxycarbonyl ) azetidin-3-ol is obtained in the formof a
white solid. 1-Benzhydryl-3-[(nethyl sul fonyl) (phenyl) nBtSeptember 2004

(RS)] azetidin-3-0l may be prepared by carrying out the procedure as
described in-Exanple 1 (nmethod 1), 15 8barting with 47 cnB of

dii sopropylam ne, 205.6 cnB of a 1.6 Msolution of n-butyllithiumin
hexane, 2.2 litres of tetrahydrofuran, 50 g of benzylnethyl sulfone and
69.6 g of | -BFarkhwrisAustetisdidhrdngregrephedy opf alsilica gel column

berg. zhydryl p%éi (,ret hyl sul f on |3>C‘ phenyl ) met hyl 20 (RS)] azetidin-3-ol are
obt ai ned i n @7 H&R Siamid-do 208 §m, chgdgihé 7 o[ Bigpstekcuor ophenyl )
met hyl ]-3-(RS)-[.(3,5- di fluorophenyl) nethylsul fonyl nethyl]azetidi ne may be
25 prepar ed Yy War (i SUIRIE FFoEEGT e PASSFELEr Phel -lnbapxwithe 3,

i ] . f - [ bi 3- . 3 .
f fﬁéﬁBB%W%@&%&%@%,a'g?l‘fjf:ﬂl&s%aﬁgnﬁmcwelt fpetions. h
| f | ' i di , 2 cnB: i
St 507 ST PhARARES Y I arf S Ih I BRA don 2R HB el £6 1) Oy oTet nane

48 hours at gRResslMedd e RIRAUGH ozl chko Kaphed _gn ilica gel
colum (part ir?:'?le SsSi ze 0. 06??-&5%%08)Er?1%b%ﬁgi gﬁtﬁ?kg%]) 'd??rr%l ePﬁlicrr) , eluting

under an ar qesisNEesina )altyl 1bar (Wrbhme@hehkan okl fpnenp1and
collecting-4-cm 3 fractions. Fractions 3 to 7 are conbined and
concent r at echelthrydpzesd dindehreedbe@lned in the form of a white
solid ['H NMR spectrum (300 MHz, cnci_-.,, 0 in ppm) : 2.24
10 (s : 3H); 2.27 (s : 3H); 2.53 (£, = 7.5 Hz : 1H); 2.58
| (s : 3H); 3.19 (mt : 2H); 3.49 (mt : 1H); 3.69 (broad
t, J=7.5 Hz : 1H); 4.22 (s : 1H); 4.28 (4, 3 = 11.5
Hz : 1H); from 6.95 to 7.45 (mts : 13H)].
1-[Bis(p~-tolyl)methyl]-3- (methylsulfonylphenyl-
15 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
0.48 g of 1-[bis(p-tolyl)methyl]-3-[methylsulfonyl-
phenylmethyl-(RS) Jazetidin-3-0l in 25 cn? of anhydrous
20 dichloromethane followed in small fractions by 0.465 g
6f 4-dimethylaminopyridine. After stirring for 20 hours
at 20°C, the reaction mixture is washed with twice
80 cnﬁ of water, with 80 cm® of brine, dried over
magnesium sulfate and then concentrated to dryness
25 under reduced pressure (2.7 kPa). The residue is
‘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



pressure (2.7 kPa). 95 ng of 1-[bis(3- fluorophenyl) _

met hyl ] -3-(RS)-[ (3, 5-di fl uorophenyl) et hyl sul fonyl - nethyl]azetidine are
obtained in the formof white 10 crystals ['H NVR spe&tSeptan{tg0 @004z,
CDC13, 8 in ppm :. 2.57 (t, J =7.5Hz : 1H); 2.66 (s : 3H); from3.15
to 3.30 (nt : 2H); from3.30 to 3.50 ¢mt-1H); 3.66 (broad t, J = 7.5 Hz :
1H); 4.27 (d, J = 11.5 Hz : 1H); 4,28 (s : 1H); from6.75to 7.35 (nt :

11H)]. 15 1-[Bis(3-fluorophenyl)methyl]- -3-[(3,5-

di f | uor ophempileethnbsdDfomy| fred diyl @ne] azetddiores mayda apeepar ed by
carrying out the procedure as d escribed in Exanple 6, starting with 1.15
g of 1-[bi seempinsfoapfeagnyantngrkpd3tp(@rdaess under reduced

f I uor ophenyl) ( met hyl sul fongl 3 20 methyl -(RS)]azetidin-3-ol, 30 cnB of d

i chi or omet hRRESSUB=264 - ¢n8Fa1 - nERAyFSaifenyls oot briefd widh 0. 98 g of 4-

-~ di met hyl am nopyri di ne.. ter chromat ography on a silica gel colum
(particle 552%8?68?@5?26@% Hﬂﬁnﬁ?%?‘gz%% gHtW%htdlz%Uﬁﬁ,a%der an

argon pr ssuye of 1 m xt ur e of b,Zet hyl acetate and cycl ohexane

( ar_.25 with a
(15/85 by voFﬁngflgé 'é?ﬁ%’ﬁtr%l%‘dcﬁ‘glP’é%??WG chdFlact? oz, 9 955 g of
et ny one] adot baPaE F e EIINRET 1 e Bt ENGAT o el 1 ng ot
TP o e bt B e BB e byl
according tgothe fmitk o¥bEG: i 0L ditieo-Js SOrLIG0Eef @ 1k §M sol ution of n
(250 MHz) : 2.23 (6H, s, 2Ph-CH;), 2.98 (3H, s, SCH;),
10 3.76 (2H, s, NCHy), 4.20 (2H, s, NCHp), 5.55 (1H, s,
NCH), 7.10 (4H, d; J=7Hz, 4 CH arom.), 7.32 (4H, d,
J=7Hz, 4CH arom.), 7.43 (5H, s, phenyl)].
1-[Bis(§;toly1}methy1]—3;[(methylsulfonyl)—
'phenylmethyl—(RS)]azetidin—3—ol may be prepared by

15 carrying out the procedure in the following manner£
0.6 g of 3-[(methylsulfonyl) (phenyl)methyl-(RS)]-

- azetidin-3-o0l hydrochloride is added to a solution of
0.59 g of bromo(bis-p-tolyl)methane in 20 cm® of
acetonitrile followed by 0.3 g of potassium carbonate.

20 After‘heaﬁing for 1 hour and 15 minuteé at the reflux
temperature, the reaction mixture is cooled to 20°C and
filtered. The filtrate is concentrated £o dryness under
reduced pressure (2.7 kPa) and the residue is

' - chromatographed on a silica gel column (particle size

25 0.04-0.06 mm, diameter 4 cm, height i6 cm), eluting
with a mixture of cyclohexane and'ethyl acétate (70/30
by volume) and pollecting 50-cm’ ffactions. Fractions 8
to 13 are conéentrated to dryness under reduced |

pressure (2.7 kPa). 0.48 g of 1-[bis(p-tolyl)methyl]-3-



5 butyllithiumin hexane are poured over 10 mnutes into a m xture, cooled
"to -60C, of diisopropylamne and 10 cnB of tetrahydrofuran, the mxture is
stirred for 10 minutes at -30C and then cool ed to -70Q.Septengr 2004n of 1.2
g of (3,5-difluorobenzyl)nethyl sulfone 10 in 30 cnB of tetrahydrofuran is
then added over 20 minutes. After stigging for 30 mnutes at -70C, the
.mxture is supplenented over 30 mnutes with a solution of 1.5 g of
1-[ bi s(3- fluorophenyl)nethyl]azetidin-3-one in 10 cnB of tetrahydrofuran.

After stirrli(agtiylsifl £5riyayr(@hainy1j@Eerhihe (Reaghizef i Alixtyreli ggbrought to
room tenperature and then supplenmented with 20 cn8 of a saturated aqueous
ammoni um c likdrEigeeds dlruttihen fanth HF0 ackbiek doghldor omet hane.  The mixture is
separated after settling, the organic phase is washed with water 20 and
then dried over nad@rsialfiscl-aodylfimetbrae mag benperpratdd to dryness
under reduced pressure (2.7 kPa). The residue. is chromatographed on a
silica gelPCEOHERRY f&r thhe PrecedugepdegcrdbednbydBAREMANN3W2ECm hei ght 30

cnm), eluting under an argon _pressure 25 of 1 bar with a m xture of ethyl
acetatéyan&QEﬁygﬁﬁﬂbiﬁﬁb'(ﬁégée.6999§0une) and col | ecting 60-cnB

fractions. Fractions 9 h?g a o%oqgiggd nd concentrated _tp.gryness
under reduced pres uﬂém%%.Y EP&%..¥.VQ §rgfmgthy {5i(BS) pazeditin
RRE T T T st S
obtai ned i B 4Re4leeMiof tReMrbl ¢ oiPhbdnanner: 12.6 cn® of a 6.2 N
hydrochloric acid solution in dioxané are added to a
10 solution of 2.62 glof 3-[(methylsulfonyl) (phenyl) -
methyl-(RS) }-1-(vinyloxycarbonyi)azetidin-3-o0l in
12.6 cm’® of dioxane. After stirring for 20 hours at
2b°C, the mixturé is concentrated to dryness at 50°C
'under reduced pressure (2.7 kPa). The residue is taken
15 up in 25 cm’ of ethanol, heated under reflux 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 pressufe (2.7 kPa}. 1.89 g of
3—{(methylsuifonyl)phenylmethyl—(RS)]azeditin—B—ol
20  hydrochloride are obtained in the form of white
crystals.
3—[(Methylsulfonyl)(phenyl)methyl—(Ré)]fl—
(vinyloxycarbonyl)azetidin~3—ol may be prepafed by
carrying out the procedure in the following manner: a
25 solution of 0.99 cm® of vinyl cﬁloroformate in 4 cm® of
| anhydrous dichlorqmethane is poured dropwise inté a
mixture, cooled to +5°C, of 3.92 g:of l-benzhydryl-3-
[ (methylsulfonyl) (phenyl)methyl-(RS) jazetidin-3-ol in

500 cm’ of anhydrous dichloromethane. After stirring



neltlng at 170C (deconposition). 1-{Bis(3-

f:l uorophenyl ) met hyl ] azeti di n-3-one may .5 be prepared by carrying out the
procedure as described in Exanple 1 (nethod 2). startlﬁéﬁwkmmxm2¢0én8 of
oxalyl chloride, 16 cnB of dichloronethane , 1.12 cnB of '

di met hyl sul foxide, 2 g of 1-[bis (3-flsgorophenyl)- nethyl]azetidin -3-01
and 3.7 cnB of triethylamne. 10 1:55 g of 1-[bis(3'-

-fl uorophe ) et hyl ] azeti din-3-one are obtained in the formof an oi

whi ch cr ystélt i ¥ shouts 20C.2 0P, Bitd(e3 rdardrieph eriyltluret Hy | azet i di n-3- 01 nay
be prepared by carrylcg out the procedure as described 15 by KATRI TSKY
AR in J. EEYaAted Gfedrydess mhderg 3 dustest pregswireh 4.9 g of

[ bi s(3- quo oph nethyl ].amne and 1.78 cn8 of epichlorohydrin.

[ Bi s(3- fI'uo gﬁaj/"?g Il]eérhq‘l’@ iy e oprEegraphien oie af slilldwiang manner: a

sol ution of 20, of 3, dlfluorobenzophenone oxime in 30 cnB of

tet r ahydr offt r1Qﬁ%mﬁbJF?Et &% &6 Yalfo8Pherdamefer 30 ninutes, into
a suspegsi f 7. f hi u al,um.num hydride.in 80 cnB of

tetrahydro ur ar?“iLAfz‘{ h%st | rtrs q} oI5 HEGr ?lé%dé‘r WEUER OF1. 3 cnB of
vater, 25 13 HB r.oXi 6,cnB of ter and then 50
cnB of et hyl acetate?é%gﬁa g%hﬁsu%%ggglVS%U/%OAP?éVOE mﬁ r magnesi um

sul fate an@&qw&fga@mmatgrg&w% fuwgét fﬁmﬁﬁ%&(z 7/ kpa), 4.9

".g of 3 Septenber 2004 brs Iuorop eny ant he are obtained
in the concentrated to dryness under reduced pressure

(2.7 kPa). 0.9 g of 3-{(methylsulfonyl) (phenyl)methyl-

10 ' (RS)]—1—(Vinyloxycérbonyl)azetidin—B-ol is obtained in
the form of a whité solid. |

1—Benzhydryl—3—[(methylsulfonyl)(phenyl)methyl—
(RS)}azetidin—3—61 may be prepared by carrying out the
procedure as described in-Example 1 (method 1),

15 starting with 47 cm® of diisopropylamine, 205.6 cnﬁrof a
1.6 M solution of n-butyllithium in hexane, 2.2 litres
of tetrahydrofuran, 50 g of benzylmethyl sulfone and
69.6 g of l-benzhydrylazetidin-3-one. 94.3 g of 1-
benzhydryl-3-{ (methylsulfonyl) (phenyl)methyl-

20 (RS)lazetidin-3-ol are obtained in the‘fofm of white

" grystals.
Example 7
1-[Bis(3-fluorophenyl)methyl]-3-(RS)-[(3,5-
'Adifluorophenyl)methYlsulfonylmethyl]azetidine may be

25 prepared by carrying out the procedufé as described in
Example 3, starting with 0.10 g of 1-[bis(3-
fluorophenyl)meﬁhyl]—B—[(3,5~diflu6rophényl)methyl—
sulfonylmethylene]azetidine, 2 cm’ of méthanol, 2 cm® of

dichloromethane and 20 mg of sodium'borohydride, with



formof a yellowoil. 3,3 -D fluorobenzophenone oxi me nay be prepared
according to the follow ng procedure: a solution of 5 1.6 g of

hydr oxyl ami ne hydrochloride in 8 cnB of water is pour 8degtcophar2804nto a
solution of 5.0 g of 3.3 -difluorobenzophenone in 10 cnB of ethanol and
then 1.2 g of sodium hydroxide pelletgspare added in small fractions. The
Teaction m xture, heated under ref lux 10 for 10 mnutes, is'cooled to 20C
and then acidified with 7.5 cnB of 4 N hydrochloric acid. The oily

. preci pi t att bt ethr ok raurshass BT t riairatelh phetia®esa white solid
which is filtered, washed with water and then dried at 35C under reduced
pressure 15°RzomRigEnapks:d pry ofsidi3'a didll uorlshenzgpienarie eadze are
obtained in the formof a white solid. Exanple 8 1-[Bis

(4- - chl or ophetfi) %lﬂmrshqmtﬂsszaz%{amuer 1 cm), eluting

--1--yl-phen met hylsulfon nmet hyl}azet|d| ne may 20 be prepared by
carryingo I}%%fé %’ss IWIE%’&H%!@E hlgramethgnsi th 0. 10 g

f 4
ghenyl ) rrlaf gyrfcf q[](e¢a§:ztétr19d|4h gt yIfrBﬁEf‘ﬁP?n'eFﬁngPPﬁn?I tondt ByEene]

azeti di ne, QQF f chl or onet_hane d 30 ng of sodium
bor ohydr i dec,70 gg stirring nffa%g%lrg? a%%@ SSTRdsy g%grcc?@uct i s

chromat ogr aphaed.g §Si |]&-% gel Gpakt.i I e Slze 0.200 mm

hei ght 7 cm di anet Z(r ,) egt?tcmﬁumur}dgﬁ)tl arg(l)lrfl)r ié “of 0.1 bar

with dichl @rrémﬁilhme(@d SRR Ifngloéog,ﬁﬁ%nfy&%@tﬂgﬁsuﬁff%%vlcl“S 5to 10 are
3 Septenber 2004
methyljazetidine are obtained in the form of white

10 crystals ['H NMR spectrum (300 MHz, CDC1;, 8 in ppm)
2.57 (t, T = 7.5 Hz : 1H); 2.66 (s : 3H); from 3.15 to
3.30 (mt : 2H); from 3.30 to 3.50 (mt : 1H); 3.66
(broad t, J = 7.5 Hz : 1H); 4.27 (d, J = 11.5 Hz : 1H);
4,28 (s : lH):.from 6.75 to 7.35 {(mt : 11H)].

15 1-[Bis{3-fluorophenyl)methyll-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—diflu0r0phenyl)(methylsulfonyl)—

20 methylm(RS)]azetidin—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

25 with a mixture of ethyl acetate and cyclohexane (15/85
by volume) as eluent and collectihg 60-cm’ fraétions,
0.55 g of 17[bis(3—fluorophenyl)meﬁhyl]—3—{(3,5—
difluordphenylf(methylsulfonyl)methylene]azetidine is

obtained in the form of a white solid melting at 178¢°cC..



- 104 conbined and concent rated to dryness under reduced pressure (2.7
kPa). 20 ng of 1-[bis(4-chlorophenyl)--

met hyl ]-3-(RS)-{[3-azetidin-1-yl-phenyl ] net hyl sul f onyl 3 Sepieniber pa24t i di ne
are obtained in the formof an off 5 white [acquer [1H NWR spectrum (300
Mz, CDCl3r $in ppm) : 2.39 (mt - 24h;-from2.50 to 2.65 (nt : 1H

'2.60 (s : 3H); 3.20 (nt 2H); 3.47-(mt : 1H); 3.66 (broadt, J =7 Hz :
‘1H); 3.89 (broad t, J =7.5 Hz 4H); 4.20 (d, J = 11 Hz : 1FD;.4.26 (S:
1H); from 6.35 10 tio- BidX (-HHlvordfdherf 10 ndthyaad-d, [ (3,5-7.5 Hz : 1H); from
7..10 to 7.40 (nt : 9H)]. [|-[Bis(4-chlorophenyl)nethyl]-3-[(azetidin-I
Yyl - phenyl ) nit Fid seddhesmpt InetntaitgriedudAetrivdi yaes tTapl DR S )ireeearied g -car r yi ng
out- the procedure by carrying out 15 the procedure as described in Exanple
6, startingphindy 8Iremred [asicligld dropfien oty - 3- [ (azeti din-| -
oyl - phenyl)nethylsulfo:%Inethgl &RS)gazetidin-Sjol, 20 cnB of

di chl or onet@¥@rRed PS8 ST neth{l dubf ¥ngPlughpsr Pdenand 0. 75 g of

4-di met hyl am nopyridine., 0.40 g 20 of L .

| - [ bi s(&- cHIWY ﬂaﬁmwmmxa@e[ EEFeBMGRA ger ghemjpptes into

getgyg?zliﬁ$ylnethﬁleqd&ze IdlQ%%%;é??Hfﬁﬁﬁ%&ﬁ%oﬁ??%&!gQQ£¥ a white foam
h I lssul f t RS) ] tidi . d by -

e Tying. o0 (L 3o SRNTPEYAEORRER bEB° MHeEEApIE. étlgrssﬁtfﬁée&a[ﬁ 155 g

of 1-(3- rretlwImsrmge@ygemts@acpga%)n%etao%l%% ¢ 274 0% @ 1.6 M sol ution

of n-butyll'tTthrumin hexane
: solution of 1.2 g of (3,5- -difluorobenzyl}methyl sulfone

10 in 30 cm® of tetrahydrofuran is then added over
20 minutes. After étirring for 30 minutes at -70°C, the
‘mixture is sﬁpplemented over 30 minutes with a sqlution
of 1.5 g of 1-[bis(3-fluorophenyl)methyllazetidin-3-one
in 10 cm® of tetrahydrofuran. After stirring for
15 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
20 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
25 of 1 bar with a mixture of ethyl acetate and
cyclohexane (20/80 by volume) and collecting 60—
fractions. Fractions 9 to 20 are cbmbined and

concentrated to drymess under reduced pressure

(2.7 kPa)..1.95 g of 1-[bis(3-fluorophenyl)methyl]-3-



tetrahydrofuran and 2.11 g of 1-[bis(4-chlorophenyl) 3 Septenber 2004 - 105
net hyl Jazetidin -3-one. 0.83 g of 1- [bis(4-chloro-

phenyl ) met hyl ] - 3-[ (azeti di n-1-yl - phenyl ) met hyl sul f ony B-September 2004

met hyl - (RS)] azetidin-3-ol is obtained in the formof an ochre-colored
solid nelting at 172C. 5 1-(3-Methyt so2fenyl met hyl phenyl )azetidi ne may
be prepared by carrying out the procedure in the follow ng manner: a
‘solution of 1.9 g of 1-(3- nethylsulfanyl net hyl phenyl)azetidine in 10 cnB
of et hanol [ {3 el uar ephrinytlur e ool sad famydGmeshyl6 (&3 110 of water, 5
cnB of acetic acid, 1.5 cnB of 36 N sulfuric acid and 6.15 g of - ozone.
After stirrd3RtIdmsb toize ohtaigred tife theydiaren off xt whd ties ssddel enent ed
with 100 cnB of water, 1.00 cnB of ethyl acetate and is then neutralized
by stirrindShtHE R M%ﬁr@f&?fﬁé}m@- 15 The mixture obtained is .

separated after set dri ed qver nsi um sul fate

a |c ase | e
and then filtered n@%b‘r?c&ﬁt AT ]W(T(Erlqlé’d’&cé’cﬁl% ftdssure (2.7

Fﬁg)%orl%ng aprﬁl}’?( 1%?/01?5\;#%131” t[n%t"(ex/é{)r%ﬁ azetl i'ne arbe obt ai ned. i n
) pheny! ] azet,j 0&%@?%71 D dHRRATAI &%&ar{gvulgch%t &Bogﬁ ggikp | e

foll ow ng mann of potassiumte ut oxi de

1' -- bi s(dlmlwowlm) Iﬁraqemxko%étﬁahbadiumC&h%fie 1. 49 9 of
I - bi s(di phenyl - ‘phosphi no)ferrocene, 0.1 copper 1odide and 2.0 g

dimethylsulfoxide, 2 g of 1- [bls(3 fluorophenyl)—
methyllazetidin-3-o0l and 3.7 cm’ of triethylamine.
10 1.55 g of 1—{bis(3#f1uorophenyl)methyl]azetidin—B—one
v are obtained in thé form of an o0il which crystallizes
at 20°cC.
1—[Bis(3—fluo;opheny1)me£hyl]azetidin—B—él may
"be prepared by carrying out the procedure as described
15 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 epichlorohydrin.
[Bis(3-fluorophenyl)methyl]amine may be
prepared in the following manner: a solution of 5.17 g
20 of 3,3 -difluorobenzophenone oxime in 30 cm® of
tetrahydrofuran is poured, under an argon atmosphere
over 30 minutes, ihto a suspension of 1.27 g of lithium

3

- aluminum hydride in 80 cm’ of tetrahydrofuran. After

' stirring for 5 hours under reflux, 1.3 cm® of water,
25 1.3 e of 4 N sodium hydroxide, 2.6 cm’® of water and
then 50 cm® of éthyl acetate are added successively.

After drying over magnesium sulfate and concentrating

to drymess under reduced pressure (2.7 kPa), 4.9 g of



of azetidine are added, under argon, to a solution of 4.6 g of 1-iodo-3-
nmet hyl sul f anyl net hyl ) benzene in 60 cnB8 of tetrahydrofuran. After heating
for 3 hours at 3 Septenber 2004 10 6 - the reflux tenpgrsyptentbert?be4reacti on
m xture is cooled to roomtenperature and filtered on celite and then
washing the latter with 150 cnB of ety .acetate. The conbined filtrate
and washings is acidified with 5 120 cn8 of 1 N hydrochloric .acid and then
after settling. The aqueous phase is supplenented with 60 cnB
of ethyl "acBtig €3 -afithdsopghreny Binettyviijzed ne tahre abdiadmddy doger car bonat e
and the mxture is separated after settling. The organic phase is dried

separ at ed

over 10 nadgrush i sul¥eltlow faillt.ered and concentrated to dryness

reduced pressure (2.7 kPa). The residue is is chromatographed on a silica

under

gel colum (parti cl%%'iﬁglﬁmrmhmonﬁ Srdmer mYS benpriegagied 50 cn),

el uting

acet at e an@ERIGTE SR 0/ isd 1yring wRoresvde cal seduitagnlof- cnB
fractiops. Fractio 1.to ar.e onpi n and, cqoncentrated to dryness under
r educedg pr]e‘sétﬁ eoé]g?ﬁfdejj&‘.mlP.eQ %PC%iPFéﬁﬁéFhﬁ §£51I§f Shyyater

met hyl ) phenyl ) azet i di ne r f an_20 oil. 1,1'-Bis(
ySpth no dgrd;rooé)é"ﬁ SN 8difuiC TS & ?ﬂ@ Be®fr epar ed. by carrying

are abtained i.n.t.he f

di phenyl phosp

205, " o™ e 1 CRRSUUD AN 1b B Bt echdndl A QN S°°

10

15

20

25

1.2 g of sodium hydroxide pellets are added in small
fractions. The reaction mixture, heated under reflux
for 10 minutes, is cooled to 20°C and then acidified

with 7.5 em® of 4 N hydrochloric acid. The oily

Precipitate obtained, once it has been triturated,
. becomes a white solid which is filtered, washed with

‘'water and then dried at 35°C under reduced pressure

(2.7 kPa). 5.17 g of 3,3'-difluorobenzophenone oxime

are obtained in the form of a white solid.

Example 8

1—[Bis(4~chlorophenyl)methy1}~3~(RS)—{[3—
azetidin-1l-yl-phenyl]methylsulfonylmethyl}azetidine may
be prepared by carrying out the procedure as described
in Example 3, starting with 0.10 g of 1-{bis(4-chloro-
phenyl)methyl]-3-{(azetidin-1-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
chromatographed on a silica gel column (particle size
0.063-0.200 mm, height 7 cm, diameter 1 cm), eluting
under an argon‘bressure of 0.1 bar with dichloromethane

and collecting 4-cm’ fractions. Fractions 5 to 10 are

under an, argon pressure of 0.5 bar. wth a mxture of 15 ethyl



25 1-1o0do -3-(nethylsul fanyl net hyl ) benzene may be
the procedure in the following nmanner:
added to a solution of 25 g of 3-iodobenzyl brom de i 8 S3piepitr2bod
N, N-di met hyl formami de. After stirring for 20 hours at 3 Septenber 2004 -

107 20C, the reaction mixture is sugglenented with 250 cnB of water,

6.4 g of sodium nethylthiolate

prepared by carryi ng out

are

200

cnB of ethyl acetate and is stirred and then separated after settllng The

‘organi ¢ phase is washed with four tinmes 200 cnB.of water, dried over

5

nagne3|un1§mmh¥ﬂ9dﬁx*iéx@@eamdathéhtoodggnbsatandEa nﬂmmmxb at 50C under

reduced pressure (2.7 kPa) g
.nethylsquéﬁVFﬁ%FﬁVNﬁbén%@ﬁé aﬁ g6t g#ifndd [biis (Ehehflomepblenylgum Exanple 9

of 1-iodo-3-(

10 The m xtur E the 2 A form di ast ereoi soners 1--

(R)-{4-[ (¥
- met hyl'sul f 3- | yl tidin-1- vyl thyl]b
??1kgii?da%%%%pgﬁﬁéﬁt%gﬁ% {&Eénb Zga%ﬁeﬁﬁffh Dok L Mot Ryl ] benzy

]o&hé Wy A3 P€§t5dla|lrw&opbsﬁ§ﬁgmﬁthylsulfonyl—

'chlorophenﬁlb@et@yl}s (3.202Qni £1 ygsopheny! :
nethylsulfonylnéthyleﬁg%azetld?ﬁé A ?soner fé?ﬁ]'ilHl n866

di chi or onet(badad After = stHﬁrlngH§9r3299hqg5§aatt20§ =thegrgaction mxture

I S

10

15

20

25

4H); 4.20 (4, J = 11 Hz : 1H); 4.26 (s : 1H); from 6.35
to 6.50 (mt : 2H); 6.67 (broad d, J = 7.5 Hz : 1H);
from 7.10 to 7.40 (mt : 9H)].
1-[Bis(4~chlorophenyl)methyl]-3-[(azetidin-1-
yl—phenyl)methyléulfonylmethylenejazetidine may be
prepared by carrying out the procedure by carrying out
the procedure as described in Example 6, starting with
0.83 g of 1—[bis(4—ch10roph€ny1)methyl];3—{(azetidin—l—
yl-phenyl}methylsulfonylmethyl- (RS)]azetidin-3-ol,
20 cm® of dichlofomethane, 0.18 cm’ of methylsulfonyl
chloride and 0.75 g of 4-dimethylaminopyridine. 0.40 g
of 1—[bis(4—chlorophenyl)methy1]—3—[(azétidin—l—yl—
phenyl)methylsulfonylmethylene]azetidine is obtained in
the form of a white foam.
1-{Bis(4-chlorophenyl)methyl}-3-[(azetidin-1-
yi-phenyl)methylsulfonylmethyl-(RS) ]Jazetidin-3-0l may
be prepared by carrying out the procédure as described
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) -

ozt ritne PR Fhe oy FAR ] Eh FaFetoe b @475 cart yi ng ou
2 Sol Ut fon 1050 2 r I (RETIf 4 99? Ar é?a%?%yﬁ%pﬁg‘ﬁﬁf‘ﬂ%ﬁ e added to



directly chromatographed on a silica gel colum: (particle size
0.063-0.200 nm height 7 cm dianeter 25 1 cm, eluting under an argon
pressure of 0.1 bar with a mixture of dichloronet hane3 Saptenitesr2e0e! (98/2
by wvolune) and collecting 4-cnB fractions. Fractions 4 to 9 are conbined
and concent 20 ng of the m xture of itdse -3 Septenber 2004 - 108 2 A form
di astereoi soners 1-(R*) -t4-[(4-chl orophenyl) -
{3.-[(3,5-difluorophenyl)nethyl sul fonyl met hyl - (R)]- 3-
|nldazolylmﬁibwﬂdﬁﬁeﬁlﬁﬂp ﬁephyl)@eﬁiyg}OIlembdaZéFehlamd -1- (R*)
{4-[ (4-chl or ophenyl) é E [(3,5.5 d|fluoro hen rnet hyl sul f onyl met hyl
-(9)]}- 3-i RbgaYdl Frrhyddridiliazepivier hyvibe nyi)mﬂélhhfﬁﬁdéiomlare
obt'ained in %Vi formof a white |acquer_ [1H NVR spectrum (300 MHz, CDC13,
5 in ppn): gt EEPEER P sy éérr@P ai§e§b§§r ¢Bg, form gf py - 3H):
3.42 (d, J =,8 Hz 8 3.75 (nt : 1H); 4.31
(broad d, §obig- ﬁ?lorfﬂ)sgiiﬂom?gtg H %Zgaﬁd 4.55 (2s : 2Hin total):
4.72 (sg: 1H); 6.84_

from7.20 ta 740 (f{"mﬁfﬁH}Lfgﬁlg?gﬁp*gt%gqpﬁnﬁihéﬁ%F?F%ef“ﬁH. a5
-3-yl) phenybnBl-AgneRe Y- EELgyhﬁélgﬁt eroc %HESdQLe isonmers Z and E,

may be prepared. by carrying ou are’rn Pollomﬁng manner :

0.286 g of £8118RLAYl B&Hﬁ@%y|§”‘s8@uéﬂgn29fol3g g o 20¢ taum acetate are added
to a suspensi on of 0.80 g of 1-benzhydryl-3-bénzoylazetidine in 30 cnB of

methylsulfanylmethylphenyl)azetidine in 10 cm® of

ethancl is added to a mixture, cooled to 0°C, of 10 cm’
10 of water, 5 cm’ of acetic acid, 1.5 cm® of 36 N sulfuric

acid and 6.15 g of:oxone. After'stirring for 20 hours

at 20°C, the reaction mixture is supplemented with

100 cm® of water, 100 cm’® of ethyl acetate and is then

neutralized by stirring with sodium hydrogen carbonate.

15 The mixture obtained is separated after settling, the
organic phase 1is dried over ﬁagensium sulfate and then
filtered and concentrated to dryness under reduced
bressure (2.7 kPa). 1.55 g of 1-(3-methylsulfonyl-
methylphenyl)azetidine are obtained in the form of a

20 1light brown gum.
| 1-[3-(Methylsulfonylmethyl)phenyl]azetidine may
;be prepared by carrying out a procedure in the
folldwing mannex: 2.57 g of potassium tert-butoxide,
0.64 g of 1,1’-bis(diphenylphosphino)ferrocenyl-

25 palladium chloride, 1.49 g of 1;1’—bis(diphenyl—
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—iod0;3—(methylsulfanylmethyl)benzene in

.60 cm’ of tetrahydrofuran. After heating for 3 hours at



ethanol . After stirring for 24 hours at ref lux tenperature, the reaction
mxture is allowed to cool at roomtenperature and filtered. The filtrate
is 25 concentrated to dryness at 50C under reduced preSSgptember 200&4Pa). The
residue is taken up in 100 cnB of dichloronethane and the solution is
suppl enented with 20 cnB of water andpd N hydrochloric acid, stirring
until an acidic pHis obtained. The organic phase is 3 Septenber 2004 -
‘separated after settling, dried over magnesium sulfate and then filtered
and concenttlat ete flondryemgssainder, ttedused-tires subayrd AkRaoledThe residue
IS chromat ographed on a silica gel 5 colum (particle 'size 0.063-0.200
mm  hei ght 36 xaam thHepatedurd: gneinfildlandd prunddri tan aardgathear essur e of

0-5 bar with a m xture of cycl ohexane aqd et hyl acetate (95/5, 92/8 and

t hen 80/ 20 “RFRigIUnd)e aitFted Mddh AgO0 3m'cet ethyii spetaEeacThens 8 to 14

- are conbined and 1 fc:oncentrat ed to _dryness under, reduced pressure (2.7
kPa). 0.2 e‘? lt}éﬁcf'r’ifdta;‘ﬂlda?é‘ﬁl'ﬂiﬂg-%-lﬁ LedTé{lWé’hone

0- et hy[L oxi Xt u the 2 isonmers Z .and E, is obtained in the
form ofl“:’a vﬁ% ololfdt:L &I E%

chigtifr afm-fo8odvHaen( eeBysatrds, d in ppm) .
A 65/ 35 158@8%%1%%1:@%5%8 IS observ d, 2..68- and from, 3.25 to 3.90

(ms ; 5Hinto an% FHEOLS Phgige 1§ tsb’lpaa)emeﬁ’t’f@ HiF. 38 (2s :
I'H in tOtak) c%gogk7elﬁylt8 gtaée angngs tﬂgkb

- 1- Benzhydryl enzoyl avetiarne may be prepare
sodium hydrogen carbonate and the mixture is separated

alkallnlzed with

109 -

after settling. The organic

10 magnesium sulfate, filtered
under reduced pressure (2.7

chromatographed on a silica

phase is dried over
and ‘concentrated to dryness
kPa). The residue is is

gel column (particle size

0.06-0.200 mm, diametgr 3.5 cm, height 50 cm), eluting

under an argon pressure of 0.5 bar with a mixture of

15 ethyl acetate and cyclohexane (20/80 by volume} and

collecting 100—cn9.fractions. Fractions 1 to 3 are
combined and concentrated to dfyness under reduced
pressure (2.7 kPa). 1.9 g of 1-[3-{(methylsulfonyl-
methyl)phenyllazetidine are obtained in the form of an
20 oil. |
1,1’-Bis(diphenylphosphino) fexrrocenylpalladium
chloride may be prepared by carrying out the procedure
according to Hayashi T. et al., in J. Am. Chem. Soc,

- 106, 158 (1984).

25 1~Iodo—3—(methylsulfanylmethyl)benzene may be

prepared by carrying out the procedure in the following
maﬁner: 6.4 g of Qodium methylthiolate 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 by carrying out the procedure in the follow ng manner: 112 cn8 of a 1 M
solution of phenyl magnesium brom de in tetrahydrofuran are poured

.dropwi se, under argon, into a solution, cooled to OOC3 gebtehibep 2g04f (|
benzhydryl azeti di n-3-yl ). carboxylic-Nnethoxy-N- 25 ethylam de acid in

350. cn8 of tetrahydrofuran, and thgy; the mxture is allowed to return to
room tenperature. After stirring for 20 hours at 200C, the reaction

m xture is supplenmented with 400 cnB. of a saturated amoni-um chl ori de

sol ution ambodienhd tRactl cteplimgte 3Q04uppithentad GIBLOLSRL P acetate.
After stirring, the mxture is separated after settling, the aqueous phase
reext r act esbfiniwialt 250 20108 caf® efhgkthatebateabadahiei sceabirned 4M@ organic
phases are washed with twice 5 250 cm 3 of water, dried over magnesi um

sul fate, fiheresepaad ecorddrtr seed ltiagdr Mhes oratan5@0Ghardeis reduced
pressure (2.7 kPa). The residue is sti rred with 50 cnB of diisopropyl

et her, the“?@i}?@n@il@ﬂil ifourf itimese @00t kar sof i watsrdr drhed awmerthen dri ed
under 10 reduced pressure (2.7 kPa). 1 -benzhydryl-3- benzoyl azeti di ne
are obt2i nSRINRSIRE FYlkase. a fdlésmed: gnér sBesokicacepsrated to

| - Benzhydry, azet|d| n- | ) carpboxyl i c-N-_ nmet hoxy- N-net hyl ami de  may be
prepared b g )éc) erEFiBEgéupéeFﬁ“ﬂ-’ﬁe {Roll %\Hﬁﬁng A8nfer: 13.35 g

f b d I b d 1.
ﬁyd§éxyEQﬁféd%.-ézéfﬂe%{;ﬁ\%P& et g?%eprenar% Shtainea

in the form of a gum.
Example 9
10 The mixture of the 2 A form diastereoisomers 1-
(R*)—{4—[(4—chlorobhenyl)—{3—[(3,5—dif1uorophenyl)—
,methylsulfonylmethyl—(R)]—3—imidazolyl—azetidin~l—
yl}methyl]benzyl}—lH—imidazole and 1-(R*)-{4({4~
chlorophenyl)-{3-[(3, 5-difluorophenyl)methylsul fonyl-
.15 nEthyl—(S))}-3-imidazolyl—azetidin—l—yl}methyl]benzyl]—
lH-imidazole may be prepared by carrying out the
procedure in the'foilowing manner: 13.6 mg of imidazole
are added to a solution of 50 mg of 1-{(R*)-{4-
(chloromethyl)phenyl]- (4-chlorophenyl)methyl}-3-[(3,5-
720 difluorophenyl)methylsul fonylmethylenelazetidine, A
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
25 1 c¢m), eluting under an argon ﬁressure of 0.1 bar witﬁ
a mixture of dichloromethane and methanol (98/2 by
volume) and,collecting 4—-cm’ fractions. Fragtions 4 to
5 are combined'and concentrated to dryness under

reduced pressure (2.7 kPa). 20 mg of the mixture of the



to a suspension of 4-0 g of N, O dinethyl hydroxyl am ne hydrochloride in 250
cnO of dichl oronet hane. 6.92 g of 20

1- (3-di net hyl am nopr opyl ) 3- et hyl car bodi i m de hydr ochl o8 Septeatbeér 808t cn8  of
N, N- diisopropylethylamne are added to this mxture, placed under argon
and cooled to +50C. After stirring-fb883-hours at +51C and then for 20
hours at 200C, the reaction .mxture is 25 supplenmented with 200 cnB of
wat er and then separated after.settling . The organi c phase is washed with

300 cm 3 of? vatfarm dHiasterasi sarates i imiBUI - ( £idhlemspland then
Stirred wi (i 100 G ISR Dt et orag kst G-t her . (he.
hend Cprutiddas fE SRS a S SALER RIS A LIBRATES e

| %:llr é;ﬁ}r ggrglfaiggi EJE-)_I | dﬁo—x{%ﬁ-l{%ﬁz }{/lylr yrﬂglgegjty!alaﬁn- ?,_fl?;{_;\ﬁ&r’it%x?l it(r:]ea](c:io(rjmng{/ abe.

b hT g of bt Ak A At i S A RN 2o To s 10

SUSPensi on a A0t 110 15me @y 1% e 801 1Chhe Rz LY Mle i
azetidin--3-yl)car bonixt ril et@iicyn 140 z%fné of 2-et hoxy-e (?trﬁar?(])oltaér?(?dt hen the

mxture is iiealted SAm0%@ Admle Sldguard (FATNMR BEUESrak this tenperature,
the reaction mxture is poured slowy,-with stirring, over ice and 15 |eft
at OC for 680onr ambtihendcomcpnmt) at @duiRture of diastoero-
| isomers is observed, * 2.64 (s : 3H); 3.42 (4, J = 8 Hz
10 : 1H)}; 3.50 (d, J = 8 Hz :, 1H); 3.75 (mt : 1H); 4.31
. (broad d, J = 8 Hz.: 1H); 4.40 (s : 1H); 4.54 and 4.55
(2s : 2H in tétal); 4.72 (s : 1H); 6.84 (mt : 2H); 6.87
(s : 1H); 6.95 (mt : 1H); 7.11 (s : 1H); from 7.20 to
'7.40 (mt 12)].
i5 Example 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
20 0.32 g of sodium acetate are added to a suspension of
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
25 concentrated to dryness at 50°C undei reduced pressure
(2.7 kPa). The residue is taken up in 100 cm’ of
dichloromethane aﬁd the solution is supplemented with
3

20 cm® of water and 1 N hydrochloric acid, stirring

until an acidic pH is obtained. The organic phase is



dryness to dryness at 50C under reduced pressure (2.7 kPa). The residue is

taken up in 400 cnB of water, the solutionis acidified to pH4 with 6 N

hydrochloric acid and then supplenented with 400 cnB BBeptembler 2004cet at e.

The resulting suspension is filtered, the solid is drained and then dried

at 50C under reduced pressure (2.7 kF3J.-13.55 g of

(1- benzhydryl azetidi n-3- yl)carboxylic acid are obtained in the formof a

cream colored solid. 25 (1-Benzhydryl azetidin-3-yl)carbonitrile may be

prepared by &3k en ietildctude i vyer grosRisdgm paddete a sol ution

of 18.54 g of di um.cyani in, 25 cnB of ter is added dropwi se to a

sol ution ofanfoscgleno;?’%-tt?gr%ﬁ%l%qn&irﬁ@- L° (RYRESSUMPESAte in 3

Sept enber %Q%@E- C di met hyl f ormam de. After stirring. for
p " at 1eéﬁﬁge§§ﬂ}e W% qf%?%N:

24 hours a reaction m xture, allowed to return to room

tenperature, is themPULG, Mith chg:toh{artiqg;%tagh%hoo% g}?"}l#;}?f&g% 50 cnB of

wat er and 300 g 5 of ice. The suspension Ined’i's he solid

| & washed Wl (@Rulditae LiG.Lw odls 080 Al Haslncdbgsalyed 1n 350 cnd
g

of di chl oronet hane. The sol uti on' i's dried over eSium Sul f at e,

filtered amtaneareent.maiad ! @14YRGS anvRICEN 8HERIpREESEILEoF0 (2.7 kPa).
The residue is stirred with 200 cnB of diisopropyl  ether,-the suspension

filtered, thé el oitdrai racttand iferydnbbdxundennteduned Aressuke (2.7
kPa). 28.4 g of (1-benzhydrylazetidin-3-yl.)-

: (95/5, 92/8 and then 80/20 by volume) and collecting
30-cm’ fractions. Fractions 8 to 14 are combined and

10 concentrated to dryness under reduced pressure
(2.7 kPa). 0.20 g of (1-benzhydrylazetidin-3-y1)phenyl-
methanone O-methyloxime, a mixture of the 2 -isomers %
and E, is obtained in the form of a white solid [1H NMR
‘spectrum (250 MHz, (CD;),SO d6, d in ppm). A 65/35

'15 mixture of isomers is observed,.* 2.68-3.02 and from
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

20 Dby carrying out the procedure in the following manner:
112 cm® of a 1 M solution of phenylmagnesium.bromide in
tetrahydrofuran are poured dropwise, under argon, into
a soiution, cooled to 0°C, of 11.5 g of (1~
benzhydrylazetidin—B—yl)carboxylic~N—methoxy—N—

25 me?hylamide acid in 350 cm’ of ﬁetrahydrofuraﬁ, and
then the mixture is allowed to return to room
temperaturei After stirring for 20 ﬁours at 20°C, the

reaction mixture is supplemented with 400 cm’ of a

saturated ammonium chloride solution and then with



carbonitrile are obtained in the formof a pinkish 15 creamcolored solid.
1- Benzhydryl azetidi n-3-yl nethyl sul fonate nay be prepared by carrying out
‘the procedure. starting with 100 g of 1-benzhydryl azesiSgptembdr 2094 800 cnB
of dichloronmethane, 31 cnB of nethylsul fonyl chloride and 20 35 cnB of
pyridi ne. The crude product obtained 119 -chromatographed on a silica gel
colum (particle size 0.063-0.200-mm height 50 cm dianmeter 11 cm,
eluting wunder an argon pressure of 0.5 bar with a m xture of cycl ohexane
and ethyl 256t amé ¢§0£RDyl75¢e6atandAfhen 26i701139, arie 68i%0uby vol une) and
collecting 1-litre fractions. Fractions 12 to 31 are conbi ned and
concent r at 6§ SeP@YATEss affedesetéddved phessareoug2phiakgpPa). 66 g of 1-
benzhydryl azeti di ne--3-yl 3 Septepgber 2004 nethyl sul fonate are obtained in
the form off SEXFERICHRSS H1ithhi2t8 €87 af atimeh treand dike 3- ol may be

Drepar o0, by SRLLNT QUL LG B el g3 GesErlped by 5, Alan R KATR TZKY
g?ﬁ%lél%%&%b}%{sgé g“&%?éﬁ%ﬁ&”ﬁé@‘%ﬁe’hﬁ%ﬁ%l?‘ﬂ]r%’etem may be prepared
DY 5301, 384l oJLOSEHNLE T3, ESET GHELR BE2ALE Syaptar 1110 wth
net hyl sul f eyl eRihy-erelrleny! FPypL9!l i dhneredi8uEMBsOtirred with
50 cm® of diisopropyl ether, the suspension is
filtered, the solid is drained and tﬁen dried under
10 reduced pressure (2.7 kPa). l1l-benzhydryl-3-
| benzoylazetidine afe obtained in the form of a cream-
. colored solid.
(l—Benzhydrylazetidin—B—yl)carboxylich—
methoxy-N-methylamide may be prepared by carrying out
15 the procedure in the following manner: 13.35 g of (lf
benzhydrylazetidin-3-yl)carboxylic acid and 1.0 g of
hydroxybenzotriazole hydrate are added, with stirring,
Ito a suspension of 4.0 g of N,O—dimethylhydroxylamine
" hydrochloride in 250 cm® of dichloromethane. 6.92 g of
20 i—(3—dimethy1aminopropy1)3—ethy1carbodiimide
ﬁydrochloride 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
25 supplemented with 200 cm® of waeer and then separated
after settling. The organic phase is washed Wifh
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®



anhydrous nethanol, 1.5 cnB of anhydrous 15 dichl oronet hane, and 30 ng of
sodi um borohydride, stirring for 3 hours at 20C and then 8 hours at 50C.
The crude product is chronatographed on a silica gel Gdeptamb{gpa004cle size
0. 040-0.063 mMm height 8 cm dianeter 1 cn), eluting under an argon
pressure of 0.8 20 bar with a m xturelnf eycl ohexane and et hyl acetate
(80/20 by volune) and collecting 5-cnB8 fractions. Fractions 22 to 28 are
“conbi ned and concentrated to dryness under reduced pressure (2.7 kPa), the
residue i soﬁtﬁu%dpmmml &@m@roftlp@mwmensm sicd | il 1tsex?d faidd er ed,

drai ned and dried. 18 (RS)-1-[3-({!-

[ bi s(4-chl oFBﬁhéﬂ%%?e% r@#qm%ﬂilmdm the J4miedy |under reduced

sul fonyl met h % henyl roI i dine are obtained in the formof white povvder
[ H NVR speE%/? ¥S0 P@)Cl%o Tffh Sy (1-PorhydrylapgtidmsB(nmt : 1H);

.61 3 S 04 - f m 3. 10 3.25 : 2 . 3. 27
: 4I—|)(S fr 7 }%gb}go,%lp “ﬂ%ﬁ"o r%%l ldéo&ﬁ% OQF(m e{@:lll-% = 12 I(—|zm:
4, 6.45 t I% f . f 7.10, to 7.35 (m
95%] tﬁ%?s[%fzg%fr% S%r?m(ﬁﬁ Hr‘opch Orﬁﬁci%? 1aze! |r8imn 3-r oed b ((:arr n
me u ﬂggj i
gut theyprocedu?/e asfdéescrl %rp_%—g}% sr%% e'LrﬁLgcpvm({)Jh y yine
1-[bis(4- iblgr | Dyret A iy [cid?ittﬁi@ %Mc%@df)é ﬁignlck

pyrrolidinyl pheny ) met hyI (RS)] azetidin- of et hyl sul f onyl
chl ori de anﬂo£H£W£héﬁmanner. a solution of 11 g of potassium

hydroxide in 9 cm® of water is added dropwise to a

10 suspension, cooled ﬁo +5°C, of 14 g of (l-benzhydryl-

| azetidin~3—y1)carbbnitrile in 140 cm’ of 2-ethoxy-
ethanol and then the mixture is heated to 95°C. After
stirring for 16-hourslat this teﬁperature, the réaction
‘mixture is poured slowly, -with stirring, over ice and

15 1left at 0°C for 68 hours and then concentrated to
dryness to dryness at 50°C ﬁnder reduced pressure
(2.7 kPa). The residue is taken up in 400 cm’ of water,
the solution is acidified to pH 4 with 6 N hydrochloric
acid and then supplemented with 400 cm® of ethyl

20 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-
vl)carboxylic acid are obtained in the form of a cream-
colored solid.

25 {(1-Benzhydrylazetidin-3-yl)carbonitrile may be
prepared by carrying out the procedure in the-following
manner: a solutioﬁ of 18.54 g of sodium cyanide in

3

25 cm’ of water is added dropwise to a solution of 40 g

of l-benzhydrylazetidine-3-yl methylsulfonate in



. 4-di met hyl am nopyri dine, the residue obtained is purified by
chronatography on a silica gel colum (particle size 0.04-0.06 mm
dianeter 2 cm height 15 30 cn) under an argon pressur8 SeptenterRed4with a
di chl oronet hane and et hanol m xture as eluent (98.5/1.5 by volune) and
collecting 10-cnB fractions. Fractienld2 is concentrated to dryness under
reduced pressure (2 7 kPa). After recrystallization from5 cn8 of 20
di et hyl et her g of I-[3-({1-]Dbis(4-chlorophenyl)-
et hyl | azet #af nClB ﬁ@ Ab iy isea thardyforenamyildene Wfiteny Isjt3 myimooficdi ne i s
obtained in %hﬁ formof a solid nelting at, 133C
"12[ Bi s( 4- chf B‘ﬁ’éﬁy?‘jné%%‘fﬂ ]t13e [¥9REHPL mixture, allowed to
squonyI)(S rroI d|n hen neth I-(F&D]azetldln 3 of nay be obt ai ned by
carrying out ¥ %?% aé% t%?t@ﬂ?&nRRﬁﬁﬁﬁ WiFh Exanple 5,

0.6 g of 1-Tb | ’?ﬁé JokTe g’h'y 3”%%' i‘%icgn‘?lﬁ. Rebghe phenly' bpéﬁrsglfr'gbgi’-
- 115" 15 t

- butyl |5.Cgﬁ?ﬁrﬁéﬁrﬁ%§%‘§§ Al 2 AgeSd e '%ﬁﬁ]--

3- [ (et hyl Sy Fashdd 3os eVt ld ohlwéémgy LYt Lagethdn- 3o 1 5

obtained in the, formof a creamcolore
Met hyl sul f adyss@tved ) besed |ayr b2l idihe orBRYRERRT e@ﬁteeg Ngﬁtfﬁ%f yi ng out

the procedure described in Exanple 8, starting with water, 6 cnB
of 100% aciet i drieed dhver Maffesifund GuY fald,urdic RGidd a%dll 9
| .concentrated to dryness under reducea pressure
10 (2.7 kPa). The residue is stirred with 200 cm® of
' diisopropyl ether,ithe suspension filtered, the solid
drained and then dried under reduéed pressure
(2.7 kPa). 28.4 g of (1—benzhydrylazetidin—3—yl);
‘carbonitrile are obtained in the form of a pinkish
15 cream-colored solid.
1-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
20 35 c® of pyridine. The crude product obtained is
éhromatographed 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
25 70[30 and 60/40 by volume) and éollecting 1-litre
| fractions. Fractions 12 to 31 are combined énd
concentrated to,dfyness under reduced pressure

(2.7 kPa). 66 g of 1«benzhydry1azetidiné~3—yl



10 of oxone, 0.96 g of 1 -[3-(nethylsulfanyl nethyl)phenyl]- pyrrolidine and
6 cnB of ethanol. 0.478 g of 1-[3 .
(nethylsulfonylnethyl)phenyl]pyrrol|d|ne i s obtai ned BiSeptdnebet @00 of a
l'i ght brown gum 1-[3-( Methyl sul fanyl met hyl)phenyl]pyrrolidine 15 may be
prepared by carrying out the procedurgias- described in Exanple 8, starting
with 4.0 g of 1-iodo-- 3-(nethylsulfanyl nethyl)benzene, 120 cnB of
‘tetrahydrofuran, 2.2 g of sodiumtert-butoxide, 0.556 g of
‘ 1 1' bi s( di phemy]l phbSoi o )dmos rastendanl 4 mdihen £cin i of iveel1ckwizth g of

' - bi-s(di phenyl phosphino) - ferrocene and 2.6 g of pyrrolidine. 1.9 g of
1 [3 (et i f a@didet hyl) phenyl [ pyrrolidine are obtained in the form
of an oil. Exanple 12 25 N-(RS)- [3 ((1 [ Bi s(4-chl orophenyl)ne. hyl,]-
azetidin-3-yl} net hitBenzemmeasstidighehyd] -maymdichprensardshiic aci d
tert-butyl ester, may be prepared by car ng out the procedure as
descri bed i FPESAHRY 0t the éﬁq e D, ‘i@céjﬂd?e

N[3-({L--( 9.0 Septenber 2004 - 116

net hyl ] zet%‘r&% ;%‘Z} f eﬁ%SHJ]LQ\I-CW?@% Hy3dar bami ¢
acid tert- ( £ 1.5 cnB of | anhydrous met hanol, 1.5 cnB of anhydrous
di chi oronet’hane "and 30 ng of sodi um borohydri de, mﬁth 5 stirring for 3
hours at 2G& c{yde product is stirred with 10 cnB of diisopropyl
ether, the solid is filtered, drained and then dried under reduced
pressure (RS) -1~ [3- ({1-Bis (4-chlorophenyl)methyl]-

azetidin-3-yl}methylsulfonylmethyl)phenyl]pyrrolidine
10 may-be prepared by carrying out the procedure as

described in Exampie 3, starting with 0.10 g of 1-[3-

({1—[bis(4—chlor0phenyl)methyl]azetidin—B—yl}w

methylsulfonylmethylene)phenyllpyrrolidine, 1.5 cm’ of

‘anhydrous methanol, 1.5 cm® of anhydrous

15 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 chromatogiaphed 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

20 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

25 filtered, drained and dried. 18 mg of (RS)-1-[3-({1-
[bis (4-chlorophenyl)methyllazetidin-3~yl}methyl-
sulfonylmethyl)phenyl]pyrrolidine ere obtained in the
form of white powder ['H NMR spectrum (300 MHz, cnciL

8 in ppm) : 2.01 (mt : 4H); 2.59 (mt : 1H); 2.61 (s



(2.7 kPa). 94 nmg of N-(RS)-[3-({1-[bis(4-chlorophenyl)- nethyl]azetidin--
3-yl } net hyl sul f onyl net hyl ) phenyl]--N 10 net hyl carbam c acid tert-butyl
ester are obtained in the formof a white powder [1H Blifepirdetr 2004 ( 300
MHz, (CD3)2S0 d6, S in ppn) : 1.36 (s : 9H); 2.46 (t, J = 7.5 Hz : 1H);
2.75 (s : 3H); from3.00 to 3.55 (nm 14#)+ 3.17 (s : 3H); 4.45 (s : 1H);
4.78 (d, J = 11 Hz 15 1H); from7.20 to 7.50 (mt : 12H)].

N-[3- ({I-[Bi s(4-chl orophenyl)net hyl Jazetidin-3- yl} _ :

net hyl sul f ot et 48t ehedbHenyd 12N (et hy 12FRrbad2d  Gutb ¢ t4en)t;- ot ester nay
be prépareq%ﬁy carG%in out the procedure as described in Exanple 6,
starting wittfQdFs, -ﬁo&mtls [Whsi( 2 -&f otprre )ik B0 [(B- T = (N-tert -

but'yl oxycar | -N-rnethyl am no) phenyl ] met hyl sul fonyl - net hyl - (RS) }azeti din
-3-0l, 100 Wzof- %@Fﬂ &‘?ﬁﬁﬁﬁe,m)ﬁ JFH & 4Rttty ies@X omH chl ori de and
4.5 g of 4 gjnet I Ny ridj The cr product obtained is 25
purified byﬂ@h’r ogn}iénggmr'ggﬁ;{:oog}&%si(ﬂqca gfgﬂ%c‘ol um (particle size 0.04-0.06

mm di ageter 4 cmayy%éMyéyn{Bfg éﬂéﬂqgigﬁ%%ngéggﬁ%ﬁ%ﬁgﬁﬁgﬁﬁgﬁﬁﬁ ni t rogen

pressure of 0.5 bar wth a mxture o Téxane
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Fractions 12 to 18 are conbi ned, conc ryness reduced

pr essur e (Drepahald by 2G9finY dud thi {ptiio%ﬁe‘&ru%' %OB]Q _%i}oedh in N
yl Jazetidin-3-- yl}nethyl sul fonyl nethyl ene ) pheny met hyl'carbam c 5
aci d tert - Ixayiplesteer saaetabigaiied ion et e offonmefi sq4-
‘ chlorophenyl)methyl]—B—[(methylsulfoﬁyl)(3—
10 pyrrolidinylphenyl)methyl- (RS)Jazetidin-3-0l, 0.1 cm’®
| of methylsulfonyl éhloride and 0.5 g of
_4—dimethylaminopyridine, the residue obtained is
purified by chromatography on a silica gel columm
(particle size 0.04-0.06 mm, diameter 2 cm, height
15 30 c¢m) under an argon pressure of 0.5 bar with a
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
20 diethyl ether, 0.5 g of 1—[3—({1}[bis(4—chlorophenyl)—
ﬁethyl}azetidin—B—yl}methylsulfonylmethylene)phenyl]—
_pyrrolidine is obtained in the form of a solid melting
~at 133°cC.
| 1—[Bis(4—chlorophenyl)methyl]—3e[(methyl—
25 sulfonyl)(3—pyrrolidinylpheny1)ﬁethyl—(RS)]azetidinm3—
ol may be obtained by carrying out the operétion
accoréing to the pfocedure_of Example 5, starting with
0.5 g of 1—[3~(methylsulfonylmethyl)phenyl]pyrrolidine,

0.6 g of 1~[bis(4—chloropheny1)methyl}azetidin—B—one,



white foam 1-[Bis(4-chlorophenyl) nethyl]-3-{[3-(N-tert--

but yl oxycar bonyl - N-net hyl ani no) phenyl ] net hyl sul f onyl -
met hyl - (RS) }azetidin-3-ol , may be prepared by carryi ng Skbtembier 20@4

procedure' as described in Exanple 5, starting, wth 3.8 g of

N-[ 3--(nmethyl sul fonyl net hyl) phenyt]iNs #et hyl car bam acid tert-butyl

ester, 50 cnB of tetrahydrofuran, ' 9.5 cnB of a 1.6 N solution of n-

butyllithiumin hexane, and 3.82 g of 1-[bis(4315 o :

chl oropheny}d et hyif] &ssmpdivirofugaa. ande lcdude”’ ppbdact-6i8 purified by
chr onot-ogr a on a silica gel_ colum (particle size 0'.04-0.06 mm

di aneter 4 %‘m/u%\?e‘?@lﬁf dt-butiy il s gin haxaneg Anfder of it rogﬁn preszure
of 0.5 bar_wth dichl orqnet hane and then with a 20 dichl oronet hane an
ot hano! (0oV L A VO o R e T o Rt SO et ons. "

- Fractions 6. are.conbi.ne on trated 1.0 ggy ess under reduce
pressur e (%A?éﬁ%%@lé?i?%féﬁi%Féﬁﬁﬁ%iﬁﬁgém%ﬁ | ) 7%}rhﬁr¥l]-?--iL3[
‘N-tertgbut WrdN githy, ] 5 _phen net.hyd sul f onyl et hy
f (RS)} aget ic#l’ n- é%? b%?eéh%lbt ai necjdc‘ajlirplnr%}%eea%}t (#Jmog%/eéa_sfooléé‘ Ut vl t

N[ 3- (Met hyl sul f onyd et hygkad el ls o ﬁﬁ&ﬁ%h“ _ L&t putyl ester
ma£/ be- prepared by Jgﬁaejrrgl% ng out tf?ﬁproce u??}%ﬁgﬁgwgﬁ 6L\%1nge manner: 3

Sept enber 2Q84 be Helepakell Pyolcairti®ld 4 WhedipReRate d%rs%ﬂﬁ:‘é%d toa
solution of 3 g of N [3- ( nmethylsulfonyl methyl)phenyl ] N nethylamne in
80 cnB. of ik chlaigieethantartAng efith 6 cm’ of water, 6 cm® of
| 100% acetic acid, 3.5 cm’ of 36 N sulfuric acid, 3.11 g
10 of oxone, 0.96 g of 1-[3-{methylsulfanylmethyl)phenyl]-
. 'pyrrolidine and 6 énﬁ of ethanol. 0.478 g of 1-[3-
A{methylsulfonylmethyl)phenyllpyrrolidine is obtained in
the form of a light b;own gum.
1-[3- (Methylsulfanylmethyl)phenyl]pyrrolidine
15 may be prepared by carrying out the procedure as '
described in Example 8, starting with 4.0 g of l1-iodo-
3—(methylsulfanylmethyl)benzené, 120 cm® of
tetrahydrofuran, 2.2 g of sodium tert-butoxide, 0.556 g
of 1,1’ -bis(diphenylphosphino) ferrocenylpalladium
20 chloride, 1.26 g‘of 1,l'—bis(diphenylphoéphino)—
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
25 | N- (RS} - [3- ({1-[Bis (4-chlorophenyl)methyl] -
| azetidin-3-yl}methylsulfonylmethyl)phenyl]-N-methyl-
cafbamic acid terﬁ—butyl ester may‘be prepared by

carrying out the procedure as described in Example 3,

starting with 0.10 g of N-[3-({1-{bis(4-chlorophenyl)-



stirring f
100 cnB of
dri ed over

under reduced pressure (2.7 kPa). The residue is chromatographed on a

or 20 hours at 20C, the reaction mxture is 5 supplenented with
wat er and then separated after settling. The organi c phase is
magnesi um sul fate, filtered and then conceRAtSeaptentber @004Ir yness

silica gel colum (particle 10 size-0104-6.06 mm dianeter 4 cm and wei ght

of silica
m Xt ure of
100-cnB fr

sul f onyl netlﬂ?/?l}lﬁjn%%

in the for

300 g), eluting under a nitrogen pressure of 0.5 bar wth a
eth%}lﬁ ,f\cet at e, and cycl ohexane (45/55 by volune) and collecting
FoRs LHRme-y hine ghyes ik konsoins thatl ened-adwmoehit-at ed to
dryness under .15, reduced pressure (2.7 kPa). 3.8 g of N[ 3- (net hyl -
%F rf%‘f‘r@ltb%ﬁtb“d?ﬁtcyjad—‘r%:et%rtl-@tcw ofster are obtained

dee agpht

T

I,ch rystal liszes. N[ 3-(Methyl sul fonyl net hyl)
phenyl ] Nn&%ﬂ%ﬂ%ﬂ an%%/f’bef‘or‘gt‘a? né’% 'Bff‘hngéFg’W‘ng out the procedure in
the fol | owyng, TRARLE ' r 9,65 cnB of forme acid and 19.63 cnB
of acetic anhydride |sh%éé;a§d¥atﬁ g%gcc%]grso Lﬁ‘blPro 05’9(&{&1%%@8&': nd then the

sol uti op obdwiMethd i for a lawed; t

" tetrahydrofuran are poured in and the nediumis co

stirring f
(et hyl sul

aft Zrheungi e TRQG3 3f 89k ¥bpeBpoh 3501id 1
fonyl net hyl) phenyl - am ne i sbpoggedéiﬁﬁél\;\gi }Q%et ﬁOhd B

r n r t atur.e. 40 cnB of
e it O BERHGE E 0C af er

.25

S .
e tenperature 1s
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48 hours at 20C, the m xture is filtered, the solid is
(2.7 kPa). 94 mg of N—(RS)—[3—({1—[bis(4—chlorophenyl)—

methyllazetidin~3—yl}methylsulf0ny1methyl)phenyl]~N—
methylcarbamic acid tert-butyl ester are obtained in |
the form of a white powder [!H NMR spectrum {300 MHz,
(CD3)250 d6, & in ppm) : 1.36 (s : 9H); 2.46 (t, J =

7.5 Hz : 1H); 2.75 (s : 3H); from 3.00 to 3.55 (mt

‘4H); 3.17 (s : 3H); 4.45 (s : 1H); 4.78 (d, J = 11 Hz

1H): from 7.20 to 7.50 (mt : 12H)].

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

yl}methylsulfonylmethylene)phenyl]—N—methylcarbamic

acid tert-butyl ester may be prepared by carrying out

- the procedure as described in Example 6, starting with

20

5.6 g of 1-[bis(4-chlorophenyl)methyl}-3-{[3- (N-tert-

butyloxycarbonyl—N—methylamino)phenyl]methylsulfonyl—

~methyl-(RS) }azetidin-3-0l, 100 cm’® of dichloromethane,

25

1.59 g of methylsulfonyl chloride and 4.5 g of 4-
dimethylaminopyridine. The crude product obtained is
pu;ified by chromatography on é silica gel column
(particle size 0.04-0.06 mm, diameter 4 cm and weight
of silica 250 g),reluting 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.



drai ned and then washed with three tinmes 50 cnB of diis-opropyl ether and
dried under reduced-pressure (2.7 kPa). A solid Ais obtained. The filtrate
is 5 concentrated to half the volune, the resulting sGSeptembzn 2084
filtered, the solid is drained, washed wth diisopropyl ether and dried. A
solid Bis obtained- The two solids Aldnd B are conbi ned and taken. up in
375 cnB of tetrahydrofuran and the mxture, 10 cooled to 0C, is

suppl enent e '(Ej over - 20 nutes, with 80 cnB of a 2 M sol ution. of

bor ane- di ne ’ﬁ?‘Ft%ﬁF?lag‘ EQ 0P| @%e | ol nedy (ReeRmIratrl then heated at ref

| ux terrper ture for hour %e reaction mxture, cooled to +5C, is

suppl enent e %’\1/%? DAPh T SLIGRE PESSTHE of 2 15 }F%?)nan})iz %t9% Md for 1 hour
t he hyd hl d
fo o pH of L1 rhetafSftrenfr “ﬁ%@ﬁ%@wﬂa RS one. hour and ¢hen
S | ement r uti.on of sodium
hyglroom de ﬁf;l%é%hﬁgﬁéfg%nﬁ%a@ﬂng@%q ur% |s ?I%r}&& SR 500 cnB of
ethyl acetatey tdecobgap CehBsels yashebFUGPasal Valy, Wdh, a saturated

- aqueous sodi um hydrogen carbonate solution, and wth Brine, %nd is then
dried over wimpnesfoumsul fate and concentrated to dryness under reduced 25
pressure (2.7 kPa). The residue is taken up in 100 Cn8 of 4 Nsulfuric

acid, the solution bbtmimeﬂdrﬂdmﬁil@iy1Wﬂét}éﬁq_qﬁi of- @ipdyracet ate, then
al kalinized to pH8 wth 3 N sodium hydroxide and with a saturated aqueous
sodi um car BaHatkoxotanhany lanthnet ylemiert) pdrirgd Iwidthyd ssaFiceriier 2004
| methyl- (RS) }azetidin-3-0l, may be prépared by carrying
10 out the procedure as described in Example 5, starting
with 3.8 g of N-[3~-(methylsulfonylmethyl)phenyl]-N-
methylcarbamic acid tert-butyl ester, 50 cm® of
tetrahydrofuran, 9.5 cw’® of a 1.6 N solution of n;
‘butyllithium in hexane, and 3.82 g of 1-[bis (4~
15 chlorophenyl)methyl]azetidin—3—on¢. The crude product
is purified by chromotography on a éilica gel column'
(particle size 0.04-0.06 mm, diameter 4 cm, weight of
.silica 250 g), eluting under a nitrogen pressure of
0.5 bar with dichloromethane and then with a
20 dichloromethane and ethanol (99/1 by volume) mixture
énd collecting 500-cm® fractions. Fractions 10 to 16
are combined, concentrated to dryness under reduced
pressure (2.7 kPaf. 5.6 g of 1-[bis(4-chlorophenyl)-
methyl]-3-{[3-(N-tert-butyloxycarbonyl-N- methylamlno)-
'25 phenyl]methylsulfonylmethyl (RS)}azetldln 3-0l are
obtained in the form of a foam.
N—[3—(Methylsulfonylmethyl)phenyl]—N—
methylcarbamic'écid tert-butyl ester may be prepared by

carrying out the procedure in the following manner:



- 120 twice 75 cnB 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 [3--(nethylsulfonylnethyl)phenyl] N gedpidnstisrizeo4re 5
obtained in the formof a pink solid. 3-(Methylsulfonylmethyl )phenylam ne
may be prepared by carrying out the pi8cedure in the following manner: a
suspension of 23.7 g of 1- (nethylsulfonyl- nethyl) --3-nitrobenzene in 150
cnB of nethanol and 65 cnB 10 of 36% hydrochloric acid is heated to'reflux
t enper at ur e3> ahd9t REndistergloity} ohicarbomated ity added tover 10 ni nutes,
insmall fractions. After heating3 under ref lux for 4 hours and then

2

stirring atSPodHOR ethet & e N¥ob320neidurksul freny beethvh) pheaylt BN+ s 15
honr and 't HBREAY PBHTE (Al ity £ O B ORoTes Pante MERS e 15 then |
car bonat o, S THS 1 b M B P e R o A S SRR et ate,

pr easure. (2 e g A e PR FoRaA =i ne are
obt ai ned i natfer fUM Ofnf RO RANPE! phase is

1- (Met hyl sul fonyl met hyl )~ 3-nitrobenzené may be glper%poa‘f%% by heati ng under
ref lux 23.mémedfum-Ailffe banzerdt Wridiensd chﬁierf&% hyl

sulfinate and 250 cnB of absolute ethanol. 23.74 g o met hyl -
sul f onyl.netdwyr)essS-utiddw heRuRTWR] Prehial ngd 7 _fkftahe. ff®dMresidue
is chromatographed on a silica gel column (particle
10 size 0.04-0.06 mm, diameter 4 cm and weight of silica
300 g), eluting unaer a nitrogen pressure of 0.5 bar
with a mixture of ethyl acetate and cyclohexane (45/55
by wvolume) and éollecping 100-cm® fractions. Fractions
11 to 16 are combined and.concentrated to dryness under
15 reduced pressure (2.7 kPa). 3.8 g of N-[3-(methyl-
sulfonylmethyl)phenyl]—N—ﬁethylcarbamic acid tert-butyl
ester are obtained in the form of a gum which
crystallizes. | |
N-[3-{Methylsulfonylmethyl)phenyl ]N-methylamine
20 may be obtained by carrying out the proéedure in the
following manner: a mixture of 9.65 cm® of formic acid
and ;9.63 cm® of acetic anhydride is heated at 50°C for
3 hours under argon, and then the solution obtained‘is
allowed to return to room temperature. 40 cm’ of
25 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.

After stirring for 2 hours at -20°C, and then for



~of a white powder 3 Septenber 2004 - h1|2]1 Ex?rrgl e éSyI}
RS) - N-[ 3- ({ 1- (Bi s(4-chl or ophenyl ) net hy azetidin-
Eret %yl SEI| fonyl net hyl ) phenyl ] -N- met hyl amine may be pr 8Supésntisy 206841 yi ng

out the 5 procedure as desclrl)bedhl ln]_Eiggpge 3 starting W|th 0.10 g of
N-(3-({I-[bis(4-chl orophenyl)nethy I n-
3- §/I ) met hyl sul f onyl met hyl ene) phenyl ] - N-nmet hyl am ne, 1.5 CWBO]?f Sggrﬁg]rous

|, 1485 of ¢ aphyEr h| or onet
gg'; gﬁ%r. de48wht8{g§?0£§t?@?ll hg Tor 20" hotrs® fagﬁ?f:?aad ?lﬁ%ns?%%d?-%ours at

|l e
50C. The cr eQUEEH #1518 NEQLpRd Phe 2 ghldc e colum (partic
si ze 0.040- %ﬂg]ég n’?nﬂﬁhel ght h’l:;LO cn‘?%%@geng%ereat n% g?u JL1CJ)nder an argon

tate 15
ressure ofddiSopadpil tdiclter add @ 2L & Weh QLEXANE, Qé ace
?80/ 20, and then 60/40 by volunme) and coll ectl ng 5- cré]P %r AcTi ons.

duced
“Fractions 202t RBahr e casthidied ianbb&onean! redede { o diyess under re
pressure (2.7 kPa), the residue is stirred with 5 cnB o pent ane, the

solid i§ fitoreentrated ney i dfheedzohlllih]@e,ZO:H@ ®sulting

(RS)-N-[3-({1-[Dbis(4- chlorophenyl)rret y din
tidi n- 3-SAIPRAFACRS Ui oﬁNJtrm:tel@/I ygiteerad JidN inetdnd jatade vl shapt ai ne

?f}g :‘olrm ofﬁ%Mj? powder , [h NVR spectrum (300 WHz, CDC1l3, & in ppm

{ogan LS ey sl Amdn 8 ke o
3 18 (m (cﬁ;l@al iy m e_LBgm}@g s%l?.%.s( g} and I_l!) ’are combined and taken.
up in 375 em® of tetrahydrofuran and the mixture,
10 cooled to 0°C, is supplemented, over-20 minutes, with
80 ond® of a 2 M solution of borane-dimethyl sulfide.
complex in tetrahydrofuran and then heated at reflux
temperature for 3 hours.‘The reaction mixture, cdoled
to +5°C, is supplemented over 20 minuteé with 60 cm® of
15 methanol, 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
with a 3 N solution of sodium hydroxide to pH 8. The
20 resulting mixture is extracted with 500 cm® of ethyl
acetate, the organic phase is washed'Successively‘with
a saturated aqueous sodium hydrogen carbonate soluﬁion,
and with brine, and is then dried over magnesium
- sulfate andAconéentrated to dryness under reduced
25 pressure (2.7 kPa). The residue is taken up in 100 cm*
of 4 N sulfuric acid, the solution obtained is washed
with 100 em’® of ethyl acetate, then alkalinized to pPH 8

with 3 N sodium hydroxide and with a saturated aqueous

sodium carbonate solution and is then extracted with



=11.5 Hz : 1H); 4.24 (s : 1H); from6.50 to 6.70 (nt 3H); from7.10 to
7.35 (nmt : 9H]. 3 Septenber 2004 122 N- _

[ 3- ({I| - [ Bi s(4-chl orophenyl ) net hyl ] azeti di n- 3- 3 September 2004

yl } et hyl sul f onyl net hyl ene) phenyl ] - N-net hyl am ne may be prepared by
carrying.out the procedure in 'the folRéwng manner: 2 7 g of 1-[bis(4-

chl orophenyl ) met hyl ] - 3- ([3 5 (N--tertbutyl oxygarbonyl -

met hyl am no phenyl rr\{] sul f onyl net hyl ene} azeti di ne | n 30 cnB of di oxane
and 30 cnB ‘{ﬁc%\ 71 & |t scaipdieoc Bhsr |®I@M@WC®:}I| r rgd for 20
hours. The reac pn mediumis evaporated to dryness under. reduce
pressure (2“"5e ed Wﬁ%s%wwimt%fa%t%?n%%t%t%ﬂﬁt@f et hyl

acet at e, (?rred and cautl usI% neutral i Zﬁ?g with a saturated g‘gueous

sodi um bi catbBRaTR EXITR i B R OEE phast }F%a) 3&?%&0‘3 Ted O\d/er
I en_concentrate

Lrﬁgg(rasig(rjnuzg% pr%ssure%’y%kﬁg?)é%ergﬂgﬁﬁ ! d %ecrrﬁ, 3t henf \

filt E:é)ﬂﬁ%p t t Y, ungder ce pressure. 1.3 g o

- I[3 (eEi [ bis(4 ro%h‘%%l%ﬂﬁ IE2 seftd!

met hyl'] azeti di n- 3- y4} fmet M@Uj%ﬁﬁgm w%ﬂat ﬂé&t%am’ ne are

obtained in'the formof white crystals anple 14

(RS) - 1- [ Bi spréepsdrtead apharaptymidydd e 3-dd %&c@i&e in the following
trifluoronethyi phenyl)nethyl sul fonyl met hyl ] azeti di ne nay be prepared by

carryi ng Ouﬂaﬁr’fﬁﬁ:pﬁﬂ@&fhﬁe&m&&rﬁ%ﬂ&ﬂ:ﬂ hed mﬂf@émlﬁﬁllﬁxﬁfli ng with 0.10
g of 1- - methyl)-3-nitrobenzene in 150 cm® of methanol and 65 cm’
10 of 36% hydrochloric acid is heated to reflux
| temperature and tﬁen 18.5 g of_iron are carefully added
over 10 minutes, in small fractibns. After heating
" under reflux for 4 hours and then stirring at réom
temperature for 20 hours, the reaction mixture is
‘15 supplemented with 5 g of iron aﬁd then again heated
undér reflux for one hour and then at room temperature
for 20 hours. The mixture is then alkalinized to pH 9
with aqueous ammonia and with sodium hydfogen
carbonate, and then extracted with 3 times 250 cm’ of
20 ethyl acetate, dried over magnesium sulfate and
éoncentrated to dryness under reduced pressure
(2.7 kPa). 14.9 g of 3-(methylsulfonylmethyl)phenyl-
_ amine are obtained in the form of a beige poWder.
1—(Methylsulfonylmethy1)—3—nit:obenzene may -be
25 prepared by heating under refluﬁ'23t8 g of 3-nitro- |
- benzyl chloride, 20 g of sodium methyl sulfinate-and
250 cm® of absoluté ethanol. 23.74 g of 1-(methyl-

sulfonylmethyl)-3-nitrobenzene are obtained in the form

of a white powder.



bi s(4-chl orophenyl )nmethyl ]-3-[(3,5-bis-trifluoro- nethyiphenyl

gmet §1yl suI-fonSI me%/hgll ene] azetidine, 1.5 cnB of anhydrous nethanol, 1.5 cnB
of anhydrous dichl oroanethane and 15 ng of sodi um boB&eptbnitee 2004t h 3
Sept ember 2004 - 123 stirring for 3 hours at 20C. The crude product is
stirred with 5 cnB of pentane, the solBd s filtered, drained and dried.

82 f (RS)-1-[bis(4-chloro- phenyl)nethyl]-3-

_[(3rrg gl s(t I‘I)f| uE)rom(at hyl phenyl ) 5 nethyl sul fonyl nethyl] azetidine are

obt ai ned i rFXHPISrHF of a whi te powder [ H NI\/R spectrum (400 MHz, (CD3)2S0

dé, S in ppm : 284 i’:‘» &agt : 2H); from 325t0340(m :

1H): from 3. 45 o 3 )ﬂ‘ﬁ 3= bﬁb [BJAS q%lqmpheggmli);@;ml]; 10. iH)H]z 1H);

f 7.25 t9o ( road s

1ng]| s( 4- cHioF oér op E?Ig:?f ﬁ}é?{%ﬁ)f%}][lﬁ Y%“%‘?;ﬁ??;ﬁt&% i’;z: P\gegﬁlt)the |

'rrethylsulfqlqylﬁﬂ ‘?‘9 %éﬁ) rreaé/ § _
t l@'ﬁ:e di um hydroxide is

g(rjgggdtjgeflrn disd O @ cﬁé&é&{ ’éﬁ‘{;%ge()f %tarti

acet oxy- |-[%c';é(4 Chl or ophenyl y e hy‘h R EAF it net hyl ) phenyl ]

met hyl sul foomd @tm&q.(@)(}{'l_a&ﬁréﬁ NG IdL4 @&gﬁl%{ Xt;;{aaéaarlz%tl@‘ter stirring

for 20 1 hour at room tenperaturée, the re pl)"pl enent ed

with 200 cres-yaf}edhyl Atcihyalned @ 16 )hetAliRy-AR H 3 12 Separ at ed

~after settling. The organi ¢ phase is washe W|th twi ¢e 80 ciiB of water,

then with 1.5 cm® of anhydrous methanol, 1.5 CHI ‘of anhydrous
dichloromethane and 45 mg of sodium borohydride, with

10 stirring for 20-hduré at 20°C and then‘for 5 hours atr.
50°C. The crude.prbduct is chromatographed on a silica
.gel column (particle size 0.040-0.063 mm, height 10 cm,
diameter 1 cm),'elutiqg under an argon pressure of
0.8 bar with a mixture of .cyclohexane and ethyl acetate

15 (80/20, and then 60/40 by volume) and céllecting 5-cm?
fractions. Fractions 20 to 26 are combined and
concentrated to dryness under feduced pressure
(2.7 kPa), the residue is stirred with 5 cm’® of

- pentane, the solid is filteréd, drained and dried.

20 20 mg of (RS)—N—{3~({1—[bis(4—ch10ropheﬁyl)methyl]—
azetidin-3-yl}methylsulfonylmethyl)phenyl]-N- |
methylamine are obtained in the form of a white powder
['"H NMR spectrum (300 MHz, CDCl;, & in ppm) : from 2.50
j:o. 2.65 {mt : 1H); 2.60 (s : 3H); 2.82 (d, J = 5 Hz -

25 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 :

3H); from 7.10 to 7.35 (mt : 9H].



80 cnB of brine, dried over magnesium sulfate, then 25 filtered and
concentrated to dryness under reduced pressure (2.7 kPa). The residue is
chromat ographed on a silica gel colum (particle size3@Gepémber @634 nm
height 14.5 cm dianeter. 4.8 cn), eluting under ‘an argon pressure of 0.5
bar with a m xture of cycl ohexane anrd122Septenber 2004 - 124 ethyl acetate
(85/15 by volune) and collecting 40-cn8 fractions. Fractions 8 to 15 are
conbi ned and concentrated to dryness under reduced pressure (2.7 kPa),
1.49 g of 1-[bis(4-8BhldrbphebBisbhechybioshesyl)methyljazetidin-3-
{(3,5-bis-trif|uoroneth¥lpheny%%nethylsulfon | met hyl ene}azeti di ne are.
obt ai ned i nYtheeEBy hFBitanykpeehy bane) phenyl] -N-methylamine may be
3-Acetoxy-|--%biség-chlorophenyl)neth l]-3- . .

([ 3, 5- bi s(tPFFPABFONEY hGRTPRERG I PHEL RYPsBFPEAJRRRt 1y the following

- (RS) } - tidine- be- b [ t th cedure in the '

1£0I I)Ejvmaﬁg Inlﬁ‘lﬁﬁlg?gazz 1‘?c$rir3§)g?£—gij}i?%—(§|§&‘i‘é$ ﬁ%@" l‘rﬁ‘ﬁg rol/ﬂ‘?f Fﬁ'ltlm i n hexane
: d i L N1 | utj cool ed t -78C, of .

o oor T o BBLk By FORFCa B gOD Bt Bl 20N BRen b P RREER B 55 o of

t et r ahydr of g ne._ homr -G, a _solutjon of 2.0

of o bi o fonglhetny phuc {4 0L 8LadT i Y 0Bt ar HronButtd gild k

tetr ahydrof 3 agnd Hedder ORISR A I 18MdddHIGrLaiR00 $,3 - 78C 2

‘solution of 0.7 cnB of acetyl 20 chloride’in 5 cnB of anhydrous di et heyl
ether is pogtefrednfand20 hesutde Tht HeLet Sol e t0s r&f45dd Qed 0OM
to dryness under reduced pressure (2.7 kPa), taken up
10 in 50 cm® of water and 50 CHP of ‘ethyl acetate, stirred
| and cautiously neﬁtralized with a saturated agueous
.sodium bicarbonate solution. The organic phase is
separated, dried over magnesium sulfate, treated with
“animal charcoal-and‘thén concentrated under reduced
15 pressﬁre (2.7 kPa) to a volume of about 25 cm’, theﬁ
filtered and concentrated to dryness under reduced |
pressure. 1.3 g of N-[3—({1—[bis(4~chloropheny1)—
methyllazetidin-3-yl}methylsulfonylmethyliene)phenyl]-N-
methylamine are obtained in the form of white crystals
20 melting at 228°C. |
Example 14
(RS)-1-[Bis (4-chlorophenyl)methyl]-3-{(3,5-bis-
trifluoromethylphenyl)methylsulfonylmethyl]aéetidine
may be prepared by carrying cut the procedure as
25 described in Example 3, starting Qith'O.lO g of 1-
[bis(4-chlorophenyl)methylj—3—{(3,5—bis—trifluoro—
methylphenyl)methflsulfonylmethylene}azetidine, 1.5 cm’
of anhydrous methanol, 1.5 cm® of anhydrous

dichloromethane and 15 mg of sodium borochydride, with



tenperature. After stirring for 2 hours and 30 mnutes, the reaction

m xture is supplenented with 100 cnB of water and separated after
settling. The organic phase 25 is washed with 100 cnB B8fSeptider 200ven W t h
100 cnB of brine and is then dried over nmagnesi um sul fate and
concentrated to dryness under reducedlpdessure (2.7 kPa). The residue is
chromat ographed on a silica gel colum. (particle size 0.04-0.06 nmm

di aneter 3 Septenber 2004 - 125 5.6 cm height 16 cm, eluting under an
argon pressthieFTigtg ofor phrheiish at ROAGH &het carudld ruswstustte dand cycl ohexane

(10/ 90, and " t.hen 40/ 60 by_volume) and coIIecting_lOQ-an fractions.
Fracti ons 37FYFED WD GhbPheBeRE8€onEBRt FaLéd €6, faLlyrEsd. under

e henyoaili (fud e, P ad i oS TS (d-Prioto-

h [Th | \f | - -, ti.di t ai i the f f
P Lo 1 oamE iRt Rl { (R e s S R B mmy Do
) b i - Di trqg f.l hyl )b |

PIpbales DhdAnan tOAd Al Phbit Al ard SRl AH AT ) PenzY
sul finate. ofl BeE dowdeDi Bt ikl BB&QEFEEX mylkwggﬂu ey ,st sul fone are
anpl e

obtained in the formof a white solid. 7
N-[ 4- ((4- Clear @ptienyipim){ 3- R(345-(s : 3H); 3.08 (mt : 2H); from
di f 1 uor ophenyl ) net hyl sul f onyl net hyl - (RS) ] azeti di n-1 -
yl}met hyl - GR5) Jteerizydd "(ht N- diljet BoanBnas &onBxesr quef : 2H) ;
4.45 (s : 1H); 5.13 (d, J = 10.5 Hz ; 1H) ; from 7.25 to
10 7.50 {mt : 8H); 8.11 (broad s :-2H); 8.15 (broad s :
Co1m. '
~ 1-[Bis (4-chlorophenyl)methyl]-3-[ (3, 5-bis-
trifluoromethylphenyl)methylsulfonylmethylene]azétidine
‘may be prepared by carrying out the procedure in the
'15 following manner: 0.96 g of cruéhed sodium hydroxide is
added in fractions to a solution of 3.16 g of 3-
acetoxy-1-[bis (4-chlorophenyl)methyl]-3-{[3,5-
bis(trifluoromethyl)phenyl]methylsulfonylmethyl—(RS)}—
azetidine in 40 cm’® of dioxane. After stirring for
20 1 hour at room temperature, the reaction mixture is
éupplemented with 200 cm’® of ethyl acetate, 200 cm’® of
‘water andris then separated after settling. The organic
. phase is washed with twice 80 cm’® of water, then with
80 cm’ of brine, dried over magnesium sulfate, then
25 filtered and concentrated to dr&ness 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

pressure of 0.5 bar with a mixture of cyclohexane and



20 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-- 3 September 2004

di f1 uorophenyl ) net hyl sul f onyl net hyl ene] azeti di n- 1-

yl } met hyl - (RS) - benzyl ] - N, N-di net hyl anipe,-1.5 cnB of 25 anhydrous met hanol ,
1.5 cnB of anhydrous dichioronethane and 45 ng of sodi um borohydri de, vmth
stirring for 16 hours at 20C and then for 16 hours at 50C. The crude
product is ekhvhetegrapheBofila by [Valungje|asd| apirt edtparg i40-emsi ze
0.040-0.063_mm height 22 cm 3 Septenber 2004. - 126 dianeter 1 cm,

el uti ng undeFaahiengorf Frelsane Hfto OB ane ceminedriandire of ethyl acetate

and et hanol 97/ 3 by.volune) and .collecting 20-cn8 fractions. Fractions
17 to 25 ar%o’aé) F’ﬁ%ﬁg‘%nﬁomﬁﬁmrf FBIStha¥esAmE reduced pressure

2.7 kPa ue; I Stl entane the solid is

1£| I tered) dige?]e]gﬁ%ﬁd ]dr %{ﬁg @gf 5\‘-4[51?0‘{[5(%4:09 enyl)methyl]-3-

chl or ophen Iuor qu

met hyl i ngli L%et | d’%%gigsﬁ/% %ﬁﬁ%%eé}r@s)“{ “rlitfoaﬁyr?et hyl ani ne, -
.?oﬁégﬁe[‘i’; %&w%‘s%%i%%%&% %l%ea et éh% o S, A0 oy Fez 53
(t, J = 7 Hgam 1H): 2.65 (s :,3H): from3.1o,t0325(m : 2H) f’ronis.so
to 3.45 (nt .: 1H); 335(broads : 2H); 3.63 15 (broad t, J =7 Hz : 1H);

4.24 (s : 1H); 4. 253-(1§hetbxy—ll~1{ﬂ'i?s(4—:Hﬂlox@p§1%r(}}1t):mel:hqu-—%’1 2 Hz : 1H);
6.94 (mt 2H) ; from7.15 to 7.3.5 (nt :
{[3,.5- bls(trlfluoromethyl)phenyl]methylsulfonylmethyl—
10 (RS) } ~azetidine may be‘prepared by carrying but the
procedure in the fﬁllowing manner: 4.1 cm® of a 1.6 N
solution of n-butyllithium in hexane are poured
dropwige, under.argon,|into a solution, cooled to
-78°C, of 2.0 g-of (3,5-bis(trifluoromethyl)benzyl]-
15 methyl sulfone in 35 cm’ of ﬁetrahydrofuran. After |
stirring for one hour at -70°C, a solution of 2.0 g of
1—{bis(4~chlorophenyl)methyl]aéetidin—3—one in 35 cm?
of tetrahydrofuran is added dropwise. After stirring
for 2 hours at -78°C, a solution of 0.7 cm® of acetyl
20 chloride iﬁ 5 cm® of anhydrous dietheyl ether is poured
in and then the mixture is allowed to return to rdom
temperatufe. After.stirring for 2 hours and 30 minutes,
the reaction mixture is supplemented with 100 cm® of
water and separated after settling. The organic phase
25 is washed with 100 cm’® .6f 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‘siliéa

gel column.(particle size 0.04-0.06 mm, diameter



N-[4-((4-Chl orophenyl )-{3-[(3,5-difluoro-

phenyl) net hyl sul fonyl met hyl ene] azetidin-1-yl}methyl- 20

(RS)) benzyl ] - N, N-di met hyl ami ne nay be prepared by carr;ﬂSegtemtterQb@A
procedure in the followi ng manner: 1.0 g of _

(RS)-4-((4-chl orophenyl)-{3-[(3,5- - 125 -

di f1 uor ophenyl ) net hyl sul f onyl net hyt ene] azetidi n-1- yl }nethyl)benzal dehyde

i s added, under argon, to a 25 solution of 0.93 cnB of a 2 M solution of

di net hyl anmi he6i smpehdaght 16 &0) cn8lwtimmhytiatisard , 2-glht hbeeosihane. After
stirring for 30 mnutes at roomtenperature, 0.9 g of sodium

tri acet oxyb®f ofy8rPae withdaenixtusesdf $tlact iarstathd tandstirring for 48
hours, the reactjon 3 Septenber 2004 - 127 mixture is supplenented with
2.65 cnB of SYChPRE¥rRM (F)A90xaae, then 4045 bbyetaiureld 48D cn8 of :
di chl ororreth d |s%61en Separated after settli ng} The organic phase is
washed wi th ? F M ndtr@c 3 oRfy Frertaoneng /otohbin@rand is t hen

dried over nes umsul fate and concentrated to dryness under reduced
" pr essur\e!3 (2" gm&'g ‘i TRTHE T é) m pRPOFe0Sed ca gel col um
(particle 94 ter ht {;417 eluting 10
under an a?%%n pressL?e'nglg%? d% chtA f:%%&w ]ﬁb‘tsh acetate and
cycl ohexanecﬁﬁgfgﬂq&yyy%é%g%%ﬁgm@@ lﬂﬁu%r}%rgr cti jons. Fractions

48 to' 53 are conbined an rate o ryness un ryreduced pressure

2.7 kP h_e b
§3 [ (3, ?dl%ﬁ%g]prﬁéé% %%Ie]'gigg}'i[}gﬁéf%nyl rrg%gh)g/} (Jaa%éat.ldlne are

obtained in the form of a white foam.

;0 ‘ [3,S—Bis(trifluoromethyl)benzyl]methyl sulfone
may be prepared bf‘heating under reflux 1.8 g of
3,5-bis(trifluoromethyl)benzyl chloride, 50 cm’ of
dbsolute ethanoi'and 1.22 é of sodium methyl sulfinate.
'1.86 g of [3.5-bis(trifluoromethyl)benzyl]methyl

.15 sulfqne”are obtained in the form of a white solid.
Example 15
| N-[4- ( (4-Chlorophenyl) - {3-[ (3, 5-
difluorophenyl)methylsulfonylmethyl- (RS) Jazetidin-1-
yl}methyl-(RS))benzyl]-N,N-dimethylamine, a mixture of

20 two diastereoisomers, may be prepared by carrying out
the procedure as described in Example 3, starting with
_0.10.g of N—[4—((4—chloropheny1)~{3—[(3,5—
diflqorophenyl}methylsulfonylmethylene]azetidin—l—
yl}methyl- (RS)-benzyl]-N,N-dimethylamine, 1.5 cm® of

25 anhydrous methanol, 1.5 cm® of aﬁhydrous
dichloromethane and 45 mg of sédiﬁm borohydridé, with
stirring for 16 hours at 20°C and then for 16 hours at
50°C. The crudeiproduct is chromatographed on a silica

gel column (particle size 0.040-0.063 mm, height 22 cm,



azetidin-1-yl}methyl-(RS))benzyl]-N, Ndinethylamne is obtained in the
formof a white solid. (RS)-4-((4-Chlorophenyl)-{3-[(3,5-difluoro-- phenyl)
met hyl sul f onyl het hyl ene] azeti di n- 1-yl }met hyl ) - 20 benzalSteteynher 2894 be
prepared by carrying out the procedure in the follow ng manner: 75.6 cnB of
5 N hydrochloric acid are added to-aie@ ution of 18.9 g-of

1-[ (4-chl orophenyl)-(4-[1, 3] di oxol an-2-yl phenyl ) -

nethyl] (RS) 3-[(3, 5-di fluorophenyl) net hyl sul fonyl 25 net hyl ene] azeti di ne
in 80 cnB o lﬁéﬁiﬁﬂydrGﬂunaﬁluﬂingrunaehoansaagonopﬂebsﬁperaEure the -

m xture is taken up in dichloronethane and distilled watéer and then
‘brought to PHB1R3Ey wighi i BhxbRr809f sethui aydtakedendndesbpaoated af ter
settling. JQS organi c phase is washed twice with 3 Septenber 2004 - 128
100 nB. of &v3ary ¥R Hmféoaﬁﬁﬁc%llac§hﬁﬁr&QEQmadﬁ@UU§iﬂ§bdlun1ch|or|de
“sol ution, |ed over gnesiymsulfate, filtered and concentrated to
dryness und F F&&&E&dqg ggsggeafﬁ gogbiped ggdgcopeentrated to

(RS) - 4- (4 4-

{3= [(3 gF%BrophenyF%ne?ﬁ ?%%I?%ﬁ??ﬂﬁ?h§?eﬁe Pa), the residue

azetidin-1- b I d {8 n forn1of a white
fgaml " [(4%%1%?%%%)3@?% Q‘T‘ %ﬁa el aln'- - e| ‘hl ‘%A |

met hyl ] - (RSfiﬁteE@a,SdghiﬁggrQHe : +%@Et@y$g &ﬁ %y[§%pg&gethylene]azetidine

'nay be prepared according to t ow ng Tret cnB of

1, 8- di azabi etbeophengipl (sndes; g_dﬁﬁﬁu@fgpﬁggfﬁ)ﬂ@e%yﬂgﬁjfghfiSO|utlon of

34 45 g of the mxture of the two di astereoi soners
. methyl- (RS)lazetidin-1- -yl}methyl- (RS) )benzyl] -N,N-

10 dimethylamine, a mixture of two diastereoisomers, are

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

(300 MHz, CDCl3, & in ppm) : 2.20 (s : 6H); 2.53 (¢, g
7 Hz : 1H); 2.65 (s : 3H); from 3.10 to 3.25 (mt : 2H);
~from 3.30 to 3.45 (mt : 1H); 3.35 (broad s : 2H); 3.63
15 (broad t, J =7 Hz : 1H); 4.24 (s : 1H); 4.25 (4, d =
11 Hz : 1H); 6.82 (tt, J = 9 and 2 Hz : 1H); 6.94 (mt -
2H); from 7.15 to 7.35 (mt : 8ﬁ)].
N-[4-((4-Chlorophenyl)-{3-{{3,5-difluoro-
phenyl)methylsulfonylmethylene}azetidin—l—yl}methYl—
20 (RS))benzyl]-N,N-dimethylamine may be prepared by
carrying out the procedure in the foilowing manner :
1.0 g of (RS) -4~ ((4-chlorophenyl)-{3-{(3,5-
difluorophenyl)methylsulfonylmethylene]azetidinwl—
yl}methyl)bénzaldehyde is added, under.érgon, to a
25 solution of 0.93 cn® of a 2 M solutién'of.dimethylamihe
_in methancl in 30 cm’® of anhydrous 1,2—dichloroethane.
After stirring_for 30 minutes at'foom temperature,
0.9 g of sodium triacetoxyborohydride is added in small

fractions. After stirring for 48 hours, the reaction



1-[ (4-chl orophenyl)-(4-(l" 3] dioxol an-2-yl phenyl)methyl 15 (RS)]-3-[(3, 5-

di f1 uor ophenyl ) net hyl sul fonyl net hyl - (RS)]azetidin -3-yl acetate in 400 cn8
of tetrahydrofuran under argon at 0C, and after the usﬁmbkmﬂmmaﬂﬁént t he
product is chromatographed on a silica gel colum (particle size 0.04-0.06 .
mm dianeter 20 10.2 cm height 23 emg27el-uting under an argon pressure of
0.5 bar with a m xture of ethyl acetate and. cyclohexane (20/ 80 by

vol ume), and collecting 250-cnB fractions; 16.6 g of 1--

(4-chl or opheagkhre (8- siipp3euenketanifh yLﬁEeam?yﬂBthyw]sd&§ﬁm3 [(3,5 25

di fl uor ophenyl) nethylsulfonylnethylene]azetldlne ‘are obtained in the
formof a V\hb’f3§0§éiiied 188 eioxief evatfer nd WD 0 | st exfeoi soners 1-[ (4- -

chl or ophenyl_. 4-11, 3] di oxol an- 2- phenyl ) net hyl - (RS) ] -

3-[(3, 5-di ffiash Bﬁ@ﬁ?F apgt ApAsief ‘é?/}?nrré@mrage@e@fbmesezcmﬂng.12 9 -

(RS)]azetlggﬁ é acetate diastereoisopners nay be obtained in the
fol | owi ng fiePTIBY1CaP 9?ﬁg1§uWa§H§d ﬁ%BBeHW%%ea%Qo? RE twas@npl e 1

(et hod 2), art Oo W LH 1 6 i flu robenzyl)nethyl sul fone, 5
35,1 ond of 284 £ﬁ1§8lﬁ‘i‘|o gt 8| ‘éﬂﬁ’rt HmI-eh&¥fe, 19.3 g of

- -chl |
-%-gf?pﬁeng{?ﬁgﬁ%¥ h%ﬁ@#%aze Séoggﬁﬁ%ngﬁﬁt§d gt nBrEReSACERIFT chi ori de i n
500 cn8 of £@&ﬁéead5{(>£géo ?1‘%%]% fpa Pf e E%é%enyljjé the two

1-[ (4-chl or ophenyl) di oxol an-*- nmet hyl - (RS)]-3-[(3, 5-
dif'U0rOpheaﬁfbﬂﬁﬁbﬁféﬁhé@naﬁWgtQYil&éﬁaélaégiﬁﬁhn(ﬁ%%&lcle size

0.04-0.06 mm, diameter 4 cm, height 17.5 cm), eluting

10 under an argon pressure of 0.5 bér with a mixture of
ethyl acetate andicyclohexane (30/70 by volume} and
qulecting 40-cm’ fractions. Fraétions 48 to 53 are

'lcombined and coﬁcentrated to dryness under reduced
'preésure (2.7 kxPa). 0.46 g of N—[4—((4—chlorophenyl)~

‘15 {3—[(3,S—difluorophenyl)methylsﬁlfonylmethylene]—
azetidin-1-yl}methyl-(RS))benzyl]-N,N-dimethylamine is
obtained in the form of a white solid.

(RS)-4-((4-Chlorophenyl}-{3-{(3,5-difluoro-
phenyl)methyléulfonylmethylene]azetidin—l—yl}methyl}—

20 benzaldehyde-may be prepared by carrying out the
procedure in the follow1ng manner: 75.6 cm® of 5 N
‘hydrochlorlc acid are added to a solution of 18.9 g of

. 1—[(4—chloropheny1)—(4—{1,3]dioxolan—2~ylphenyl)—
methyl]—(RS)—3~[(3,5—dif1uoropheny1)methylsulfonyl—

25 methylenelazetidine in 80 cm® of tetrahydrofuran. After
3 hours at room temperaturé, the mixture is taken‘up in
dichloromethane and distilled watér and then brought to

pH 14 by édditiﬁn of 30% sodium hydroxide and separated

after settling. The organic phase is washed twice with



~acetate diastereoi sonmers are obtained in the formof a white foam

1-{(4- Chl orophenyl )[4-([1, 3] di oxol-an-2-yl)- 15 _ .

phenyl ] net hyl - (RS) }azeti di n-3-one may be prepared in 8lgepfeoiiep2D0d nmanner:
46 cnB of triethylam ne are added, at roomtenperature, to a solution of
28.32 g of 1-{(4-chlorophenyl)[4-([L1338kdLoxol an--2-yl)phenyl]-

met hyl - (RS) }azetidin-3-o0l in 200 cnB of dinethyl 20 sul foxide, followed by
.the dropwi se addition of a solution of 34 g of sulfur trioxide-pyridine
conpl ex in 1000mtwE efternahtykhenl 108 88 & tLrsH2ba BOUNa@ied@OM .
tenperature, the reaction mxture is poured over ice, extracted with ethyl
acet at e, - wash@dumi chlgridereso DSt UA0, ciBied owdermanded nen smifaéd0 cnB of a
saturated sodiumchloride solution, dried over nagnesium sul fate,

filtered anfiltbrtedt aadeernernymiesd wndiryneskcotdepresdured (2. 7 kPa). ~The
- resi due obtained is chronatogrgéhed on a silica gel colum (particle size

3 Sept enberPBeBHAULE 189 7 ol O b gnRt dilfetéer ( 04 Xinromhietl2d cn) under
&ycl oheranct §2b} Bo" Byt DbiESTer Bty ke £ TR AL - o act i ons.
reduced . prasSit i F MBI A i g meche -
'([1,3]dioxo% -Zéy!%qui%%L@? yl-(RS)}azet[din-S-one are_oPtained in the
‘formof a yellowoil. or ophenyl )[ 4- ([ 1, 3] di oxol an-2
' 1-[{4-Chlorophenyl)-(4-[1,3]dioxolan-2-
ylphehyl)methyl]—(RS)—3~[(3,S—difluorophenyl)methyl—
;O sulfonylmethyleneIazetidine may be prepared according
to the following method: 13.0 cm® of 1,8-diazabicyclo-
[5-4-0]Jundec-7-ene are added dropwise to a solution of
34-45 g of the ﬁixture of the tﬁ& diastereoisomers of
'1-{(4~ch10rophenyl)f(4—[1;3]dioXolan—Z—ylphenyl)methyl-
15  (RS)]-3-[(3,5-difluorophenyl)methylsul fonylmethyl-
(RS)jazetidin—B—yl acetate in 400 cm® of
tetrahydrofuran under argon at.O°C, and after the usual
treatment, the product is chromatographed on a silica
gel column (particle size 0.04-0.06 mm, diameter
20 10.2 com, héight 23 cm), eluting under an argon pressure
of 0.5 bar with a mixture of ethyl acetate and
cyclohexane t20/80 by volume). and collecting 250-cm’
fractions; 16.6 g of 1-{(4-chlorophenyl)- (4-
[1,3]dioxolan-2-ylphenyl)methyl] - (RS)-3-[ (3, 5-
25 difluorophenyl)methylsulfonylmethyleﬁe]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)]-

3-[(3.,5-difluorophenyl)methylsulfonylmethyl-



10 yl ) phenyl ] et hyl - (RS)}azetidin-3-o0l may be prepared as described in
Exanple 3, starting with 35.0 g of {(4 ..chlorophenyl)[4-(1, 3-di oxol an- 2-yl
- )phenyl ] nmet hyl }ami ne, 8.3 g of epibronmohydrin, 5.1 g 8fSepttbem26§4r ogen
carbonate and 400 cnB8 of ethanol. 30.3 g of 1-((4 15 chlorophenyl)[4-([1, 3] .
I oxol an-2-yl ) phenyl ] nmethyl - (RS)}azetijgdyn-3-0 | are isol ated.
{(4-Chl orophenyl) [4-([1, 31-di oxolan--2 .yl)phenyl]nmethy |-(RS)}am ne :
hydrochl oride may be prepared according to the nethod described by GRI SAR
M 20 et a{RS) lazdiGheInyl 885 Hai0F i 46 tstddigsomMdds Gay? 1k of
4-([ 1, 31-di oxol an-2-yl )benzonitrile, 88.2 g of 1--brono-4- chlorobenzene
11 g of magriesumednth 600 chdl ladimgg hydnmetherby 4213 vwimf dut the
(4-chl orophenyl )[4-([1, 3}- dioxol an-2- yl)phenyl]nethyl-(RS)}am ne are
obt ai ned i rPrYER meqﬁmimy@ilwm]le FExawgliedl@) , starting

. 1-['(4- Chl or ophenyl thlen 2 t hyl - (RS)] 3- (RS)]azetidine, a mxture
of two di as"Pe‘i'}é(ﬂ Cg;efplt ethl.fbdl swe gnrepar ed bK o 10
carryin the rocedure as describ n Exanple 3, starting wt g
-~ of 1}/[( 130r<6%h&#y|a) -Ri &hn S?lyﬂt)lﬁﬁt R nchgﬂggélf p3um in

o 3
DO ONYCr | dop e AT n S I ORI B g B Powr =
acetyl chloride in 500 cm’® of tetrahydrofuran, 37.8 g
of the mixture of the two 1-{(4-chlorophenyl)-{4-
10 (1,3]dioxolan-2-ylphenyl)methyl-(RS)}-3-[(3,5-
difluorophenyl)methylsulfonylmethyl—(RS)]azetidin—3—yl
~ acetate diastereoisomers are obtéined in the form of a
white foam. '
1-{{(4-Chlorophenyl) [4-([1,3)dioxolan-2-y1)~
.15 phenyl]lmethyl- (RS) }azetidin-3-one may be prepared in
the following manner: 46 cm® of triethylamine are
added, at room témpérature, to a solution of 28.32 g of
1-{(4-chlorophenyl)} [4-{{1,3]dioxolan~2-yl)phenyl]-
methyl- (RS) }azetidin-3-ol in 200 cm’® of dimethyl
20 sulfoxide, followed by the dropwise addition of a
solution of 34 g of sulfur trioxide-pyridine complex in
1100 cm® of dimethyl sulfoxide. After 0.25 hour at room
”.tempgrature, the reactionlmixture is poured over ice,
extracted with ethyl acetate, washed with 3 times
25 400 cm’ of water and then with 400 cm’® of a saturated
sodium chloride sqlution, dried over magnesium sulfate,
filtered and concentrated to dryness under ;educed;
pressure {2.7 kPa).‘The residue obtained is

chromatographed on a silica gel column (particle size



gel colum (particle size 0.040-0.063 mm height 25 cm 10 dianmeter 1 cn),
el uting under an argon pressure of 1 bar with a m xture of cycl ohexane and
ethyl acetate (90/10 by volune), and collecting 20-cnB Septemben 2604
Fractions 37 to 42 are conbined and concentrated to dryness under reduced
pressure (2.7 kPa), the residue 15 si30irred with 5 cnB of pentane, the
solidis filtered, drained and dried- 8 ng of 1-[(4-chloro-
phenyl ) (t hi en- 2-%/I Amat hyl -ngS)] -3-[(3,5-difluoro- .
phenyl ) met h§t 84+ ob§ | Bt i an Syt a2 €2 | anehe gt XA Lr@npfunder an
di astereoi soners, are obtained in the formof a 20 white powder [''H NMWR
spect rum ( SPBIRRLLTERRURS &Fj H-5 oAl . winklyi s tikxtwie dbRseEnebi somers i s
observed, fror’r% 2.50 éo 2.70 (m 1I—3' 2.66 and 2.68 (2s : 3Hin total);
from 3. 15 t3°%E¥e° (PRI 4pyClehgrmne o2 4BY o volume) 139 eluent a4, 57 (2s
1H in total); %‘J_Z;lgén 6.8%) %_5 tpf7.0 .and from7.10 tq 7.40 (nts : 10H in
total)]. ICTEEEEN of opRehy! )r(af%'lgﬁ-sz- FERFEARRS. Pré 1§ are
[ (-3, 5-disf | yog I t u | .met h nelazetidine _.may b repared by
- carrying out ﬁ?%o%ﬁu%éésé%gg%ﬁ%ae%é ﬁz%éﬁﬁfees%,u%Q%l? ﬁ‘?fg“??ﬁ‘fllh 0.52 g
of a 3 Septerdes 200k -7 WS 2 J§ X4 f_g-l_t -
1-[ (4- chl orophenyl )(gzhi en: 2-)31 )- 'rreﬁ];eﬂi?(]R (]e‘l- éﬂ-ﬁ["(%p,phenyl’ [4
5-di f 1 uor ophenyi )daedbyd sl 4 ol B Ymd ,ﬂ_agggti | =30l di ast ereoi soners,
0.14 cnB of nmethylsulfonyl, crﬁ or i%@%nﬂ. 4 g) %%4@&%&19?}113(?%% no 5
pyri dine. Afterolstyared ogi iy @ of ld G2 108lw cRllum  (particle size
0.06-0.200 mm dianeter 2.4 cm height : '
: 1-{{4-Chlorophenyl) [4-([1,3)dioxolan-2-~
10 yl)phenyllmethyl- (RS)}azetidin-3-ol may be prepared as
described in Example 3, starting with 35.0 g of {{(4-
. chlorophenyl) [4-(1,3-dioxolan~2-yl)phenyllmethyl}amine,
8.3 g of epibroﬁohydrin, 5.1 g of sodium hydrogen
. carbonate and 400 cm’® of ethanol. 30.3 g of 1-{(4-
15 chloroPhenyl)[4—({1,3]dioxolan—z—yl)phenyl]methyl—
(RS) }azetidin-3-0l are isolated.
| {(4-Chlorophenyl) [4-([1,3]-dioxolan-2—
.yl)phenyl]methyl-(RS)}amine hydrochloride may be
l prepared according to the method described by GRISAR M.
20 et al., J. Med Chem., 885 (1973) starting with 67.2 g
of 4-(([1,3]-dioxolan-2-yl)benzonitrile, 88.2 g of
~1-bromo-4-chlorobenzene, 11 g of magnesium and 600 cm’
of ethyl ether. 42.3 g of {{(4-chlorophenyl) {4-([1,3]-
dioxolan~2—y1)phenyl]methyl—(RS)}amine_are obtained in
'25 the form of a yellow oil.
.- Example 16
.1—[(4—Chlorophenyl)(thien—Z—yl)methyl—(RS)]—3—
[(3}5—difluorophenyl)methylsulfonylmethyl—

(RS) Jazetidine, a mixture of two diastereoisomers, nay



20 cm, eluting under an argon pressure of 0.5 bar with a m xture of ethyl
acetate and cycl ohexane (20/80 by - volune) and collecting 30-cnB fractions,
0.32 g of 10 (RS)--1-[(4-chlorophenyl (thien-2--yl)net hglSepBnlied 2004

di f1 uor ophenyl ) net hyl sul f.onyl net hyl ene]-azetidine is ,obtained in the form
of a white solid nelting at 176C. Theimhxture of the two

1-[ (4-chl orophenyl)- (thien-2--yl)nethyl-- (RS) ] -3- [ (3,

5-di fl uorophenyl ) net hyl - 15 sul f onyl nmet hyl - (RS) ] azeti di n- 3- ol
diastereoisbﬂepsepayeaebpre@ﬂrﬁﬂn@yo@artyéngr@uédﬁhg pE0gedurenag descri bed
i n- Exanple 0, starting with 1.60 cnB8 of 1.6 N n- butyllithiumin solution
i-n hexane, QDSEXgmple(S bstalrtinorebenzyl ) oeshyr sul{ene and 1.06 g of

1-[ (4 20 chl orophenyl) (thien-2-yl)methyl-(RS)]azetidin-3-one. After

purifi cati ofitbararEeny h(eme@o?wﬁﬂro@@hylcmm 5+2e{030%-0. 200 nm di anet er
2.8 cm hei el uting under an argon pressure of 0.5 bar with a

m xture of 3%%&?056 %?%1Hﬂ%t%¥%$¥%ﬁﬁﬁwém?QEY?%n%yaQQtV@i@ﬁe) and

col | ectiing 40- cn83fr ctlon of _the n1xtqre of the.
1-[(4-c % é%%ﬂ% 0l, 1.5 cm® of anhydrous

R A RS
Sprenht S0t g gl ) ctomesy g bl R () s
Exanpl e 1 (m@p%@é,cnﬁ@rgfa&& thy lcﬁﬁor&a{@o&}a;%é‘éyéncah's?{iﬂéa 20 cn8 of
gel column (particle size 0.040-0.063 mm, height 25 cm,
10 diameter 1 cm}, eiuting under an argon pressure of
1 bar with a-mixture of cyclohexane and ethyl acetate
{(90/10 by wolume), and collecting 20-cm’ fractions.
Fractions 37 t0>42 are combined and concentrated to
'dryness under reduced pressure (2.7 kPa), the residue
~ 15 is stirred with 5 cm® of pentane, the solid is
filtefed, drained and dried. 8 mg of 1-[(4-chloro-
phenyl) (thien-2-yl)methyl-(RS)1-3-[(3,5-difluocro-
phenyl)methylsulfonylmethyl-(RS) lazetidine, a mixture
of two diastereocisomers, are obtained in the form of a
20 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.i5 to 3.80 (mt : 4H); from 4.20 to 4.30
(mt : 1H); 4.31 and 4.57 (2s : 1H in total); from 6.80
25 to.7.00 and from 7.10 to 7.40 {(mts : 10H in total}].
1—[(4-Chlqropheny1)(thien~2~yl)methyl~(RS}]~3—
[(3,5—dif1uoropheny1)methylsulfonylmethylene]azetidine
may be prepared by carrying out the procedure as

described in Example 6, starting with 0.52 g of a



5 dichl oronet hane, 3.04 cn8 of dinethyl sulfoxide, 5.2 g of

1--[(4-chl orophenyl) (. thien--2-yl)nmethyl-(RS)]azetidin- 3-ol, 80 cnB of

di chl oronet hane and 9.12 cnB of triethylam ne. 3.3 g 8fSeptember 2004

1-[ (4-chl orophenyl) (thien-2- yl)methyl-(RS)] azetidin-3-one are obtained in.
the form 10 of a yellow oil which ery8Raklizes at roomtenperature.

1-[ (4- Chl or ophenyl) (t hi en- 2- yl)methyl - (RS)]azetidin-3- ol may be prepared
by carrying out a procedure in the follow ng manner: 4.12.g of sodium

bi car bonat e‘“b’f‘%u’éﬂd‘éﬁ I:Iéeat‘g‘él bt { 6h-ehlanophenyl) [(Hias-2-y1) -

chl orophenyl%}é}aJy en %rret hyl- (RS)]Jamne in 80 cnB of ethanol. The
m xture I I%% I:éﬁpET‘éh%Ht“éHOPW@lﬁlH“%‘Shﬁch@lbfomﬁlbrom)hydr| n.

Af t t C, d t filt d and th
filtrate coMtenfalEa I%%‘% ST e f@%é%‘.e%«alm%?@%‘é% S-36 8 Pl The
id ' I I t I 0. 06-0. 200
- di et ho e e SR ﬁ%‘%rcﬁs S b G 4&%?%%;« FapiéSure of 0.5
b t f I I 2 I d
calt ect Png B0 EeB9E ’?%%% | SREShEE So BBy T8 R EERRG fRbro S en 2,

I t hyl s - L aed, 0 ale yello
_XIIWE[(Z &@%%%%I?Iﬁlgnog ?/?%ﬁ%%al ‘III‘%II]I?ei érﬁﬂ I%Ll%rugpar eé I n "

the fol | owi ng dmNNeslueisP! Widon S a?rd&ezpt f@@éuz?@%‘f "0 Jé%aﬂ%f@hg of
2-thi ophenecarbonitrile in 80 cnB of diethyl ether is poured slowy into a
suspensi on,a aaikedrd cof ethyl acetate and cyclohexane (20/80 by
volume) and collecting 30-cm’ fractidns, 0.32 g of
10 (RS)nl—[(4—chlorophenyl(thien—znyl)methyl}—3—[(3,5—
| difluorophenyl)meéhylsulfonylmethylene}azetidine is
obtained in the form of a wﬁite.solid melting at 176°C.
The mixture of the two 1-[{4-chlorophenyl) -
'(thien-2—yl)methyl~(RS)]—3—[(3,S—difluorophenyl)methyl—
'15 sulfonylmethyl-(RS)lazetidin-3-o0l diastereoisomers may
be prepared by carrying out the procedure as described
in Example O, starting with 1.60 cm® of 1.6 N n-
.butyllithium in solution in hexane, 0.83 g of (3,5-
difluorobenzyl)methyl sulfone and 1.06 g of'l—{(4—
20 chlorophenyl) (thien-2-yl)methyl-{(RS) lazetidin-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
mikture of ethyl acetate and cyclohexane (25/75 by
25  volume) and collecting 40-cm’ ffactions, 0.55 g of thé
mixture of the 1-[(4-chlorophenyl) (thien-2-yl)methyl-
(RS)]~3~[(3,S—difiuorophenyl)methylsulfonylmethyl—
(RS)]azetidin-j—ol diastereoisomers is obtained in the

form of an off-white solid.



10C of 4-chl orophenyl magnesi um broni de (prepared from 19.15 g of
4- br onochl or obenzene and 2.43 g of- 5 magnesiun) in 120.cnB of anhydrous
ethyl ether. After refluxing for one hour, the m xtur @ Septepuer 0040 10C,
suppl emented slowy with 40 cnB of nethanol and then filtered on supercel.
4.54 g of sodium borohydride are addggdsunder argon and in small fractions
over 10 15 mnutes and then the reaction nediumis stirred for 20 hours at
'200C. - The m xture obtained is diluted with .ethyl acetate and then washed
with water. The or gan{ ¢4-@hBSEopiseril £ RVER-FRGNRR: LR BUl T at e,
concentrated dryness at 50C under reduced pressured (2.7 kPa). The 15
residue is ¢hephateyiaphel-ate ausy | beappepates Ush cdparing! Susi e
0.06-0.200 mm dianmeter 5 cm height 42 cm, eluting under an argon
pressure ofpfodedrarewes hdescmibédirin dixathlé hcéatatisodn) cycl ohexane (4/6
- by volunme) and collecting 100-cm 3 fractions. Fractions 20 6 to 12,
concent r at edtanstirgreseh £od3 espond toxalylg adflovigiene 20n afieofor m of a
yellow gil which is taken up in 100 cnB of methanol. The.solution obtained
i s suppl erdkERtrrpRRthane g 1104 g umbb sHignrdmildevadexisisi.r be@ tor one hour
at 5C. The nyx u£?4obt ined is 25 diJuted with ethyl acetate and then

er? q*Pr'EO

washed wit P RpEEL bidsen«2 ort e -~ Rgnesiedin ot at e,

trat t 0 d d d .7 kPa). Th
Tesidue | S bt barinfid B EOTee kA Preh i (B Fcl ¢ of e
0. 06_' 0. 200 meﬁﬁ%ﬁge?’ 3S.e§)tgerg)ﬁrl—zppffl—chlorophenyl) (thien-2-

yl)methyl-(RS) Jazetidin-3-one are obtained in the form

10 of a yellow oil wﬁich crystallizes at room temperature.
1-[(4-Chloxrophenyl) (thien-2-yl)methyl-

(RS) lazetidin-3-0l may be prepared by carrying out a
procedure in thé following manner: 4.12 g of sodium
Abicarbonate are added to a solution of 11.0 g of [(4-

15 chlorophenyl) (thien-2-yl)methyl-(RS)]amine in 80 o of
ethanol. The mixture, heaﬁéd 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
filtrate concentrated to drymess under reduced pressure

20 (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
cyclohexane (25/75 by volume) and collecting 60-cm®

| 25 fractions. 6.3 g of 1-[(4-chlorophenyl) (thien-2-
yl)methyl—(RS)]azetidin~3~ol are obtained in the form
of a pale vellow oil. _
[(4—Chloropheny1)(thien—Z—yl)methyl—(RS)]amine

may be prepared in the following manner: a solution of



- 135 - 3.2 cm height 40 cm,.eluting wunder an argon pressure of-0.5
bar with a m xture of ethyl acetate and cycl ohexane (4/6 by volune) and
collecting 60-cnB fractions. 11.0 g of [(4--chl orophe@eptantties 2004 5
yl)methyl -(RS)] amine are obtained in the formof a yellowoil. Exanple 17
(RS)-[3-({1-[Bis(4-chl orophenyl) methykhl 4

azeti di n-3-yl } net hyl'sul f onyl net hyl )phenyl ] nmet hanol may 10 be prepared by
carrying out the procedure as described in Exanple 3, starting with 0.050"

g of [3-({11pbP3(4-of Chlenopbranbraehhmt Lazesi ghngg- M&%@E Wﬂééﬂc}rgn

met hyl ene) phenyl ] met hanol, 1.0 cnB of anhydrous nethanol
anhydr ous - déthéor beepbaned astiowby 20neg &f sﬁ@ﬁéﬂ@l@@m@cyglédetow th stirring
for 3 hours at 20C. The crude product is chromatographed on a silica gel

col umm ( par198Ceo§i 4echl GrphenNBBmaynehiing broR0de MpHepieeer fio@Mm ,

el uting under an argon pressure of 0.8 bar wwth a m xture of cycl ohexane
and et hyl 2b9at2tatef (dohruonpghiorobelzane @wd|2c43 ng dD-cnB  fracti ons.
Fractions 30 to 38 are conbi ned, and concentrated to dryness under reduced
. pressur@ (DRgngphyn) the 1edieme 9k anthndremsniatiyd ethesf. Afdxane, the

solid is flltﬁed drfu ned and dried. 25,613 ng of
(RS)-[3- ({1X% %fﬁn%h Ot 6P ?ﬁetﬁgﬁ]mlxture is cooled to 10°C,

Form of = vHTVEL BORET = 1PRER ChEhrPErim S0 Mg eneBCERd $4% ppm - 1. 75
(t, J =6 Fglltéfgd on supercel. 4.54 g of sodium borohydride are
added under argon and in small fractions over
10 15 minutes and thén the reaction medium is stirred for
20 hours at 20°C. The mixture obtained is diluted with
ethyl acetate and then washed with water. The organic
phase is dried éver magnesium sulfate, concentrated to
-'dryness at 50°C under reduced pressure (2.7 kPa). The
15 1residue is chromatographed on a silica gel column
{(particle size 0.06-0.200 mm, diametér 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
volume) and collecting 100-cm’® fractions. Fractions
20 6 to 12, concentrated to dryness, correspond to 13 g of
imine in the form of a yellow 0il which is taken up in
100 ;nﬁ of methanol. The solution obtained is
supplemented with 2.4 g of sodium borohydride and
stirred for one hour at 5°C. The mixture obtained is
25 diluted with ethyl acetate and then washed with water;
The organic phase 1is dried over magnesium sulfate,
concentrated to dryness at 50°C under_reduced pressure
(2.7 kPa). Thelresidue is chromatographed on a silica

‘gel column (particle size 0.06-0.200 mm, diameter



2.52 (t, J =7.5Hz : 1H); 2.59 (s :.3H); 3.17 (broad 3 Septenber 2004 -
136 t, J =7.5 H 2H); 3.48 (m :-1H; 3.65 (M . 1H); 4.23 (s : 1H);
4.28 (d, J = 11.5 Hz : 1H); 4.70 (d, J =6 Hz : 2H); f8&eptenber2004.40 (nt
: 12H)]. [3-({1-(Bi s(4-chl orophenyl)nethyl]azetidin -3 5

yl } met hyl sul f onyl net hyl ene) phenyl ] net hggol. nay be prepared by carrying
out the procedure in the followng manner : 17 cnB of a 1 Msolution of
tetrabutyl anrnonium fluoride in. tetrahydrofuran are poured into a

solution, Zzopled, the#dbk 00 &m)l, JeDitidnd bisddr -Sh| HF QI 8HY I 5%

met hyl ] -3-{[3--(tertbutyl di nmethylsilyl(c)xymnethyl)phenyl ]-

met hyl sul f ooyl 0 nBthyt eneflazethikinere | oif SdtioyiB ffetatetdamydr of uran: After
stirring for 20 mnutes at cooled tenperature and then for 3 hours at 20C,
“the reactievchihexrrei 4 pouredvohimeln an&tarEleaft 209 e0Bewf 15 water and

- 100 cnB of "ethyl acetate and then separated after settling. The organic
phase is waSFRICIPRH- wht @ 9 @f i B ostetorenirerayruni Suldrat2- and then fil tered
and concentrated to dryness under reduced pressure (2.7 kPa). The residue
obt ai ned isYlpUPﬁf?lP}é%rb%g)zW%n@E%g?%ﬁp in he dogelofed umm (particle

Si ze 0.04-0.’](_)]6 rm(]P lameter 2 cm height 30 cm, eluting under a nitrogen
pressure ofYO- 5% Wi th a dichl oronet hane and et hanol (97/ 3 by vol une)

m xture ar%{%igcﬂ, ng 100-cnB fractions. Fractions 10 to 14 25 are
~conbi ned and concentrated to dryness under reduced pressure (2.7 kPa). The

yel low solid obtainggsysi{aken {Bis(4-chlorophenyl)methyl]-
aZetidin—B—yl}methylsulfonyimethyl)phenyl]methanol may

10 be prepared by cafrying out the procedure as described
in Example 3, starting with 0.050 g of [3-({1-[bis (4-
:chlorophenyl)methyllazetidin—3—yl}methylsulfonylf
methylene)phenyi]methqnol, 1.0 cm® of anhydrous
‘methanol, 1.0 cm’ of anhydrous dichloromethane and

15 20 mg of sodium borohydride, with stirring for 3 hoﬁrs
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
of 0.8 bar with a mixture of cyclohexane and ethyl

20 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

_' pentane, the solid is filtered, drained and dried.

25‘ 13 mg of (RS)-[3-({1-[bis(4-chlorophenyl)methyl]-
azetidin—3—yl}methylsulfonylmethyl)phenyl]methanol are
obtained in the form of é white powder [1H.NMR spectrﬁm-
(300 MHz, CDCl;, & in ppm) : 1.75 (t, J = 6 Hz : 1H);

2.52 (£, J =7.5Hz : 1H); 2.59 (s : 3H); 3.17 (broad



up in 2 cnB.of dichloronethane and 10 cnB of ethyl acetate and then
filtered on sintered glass and washed wth 2 cnB of ethyl acetate. 1.6 g
of [3--({1- [bis(4 3 Septenber 2004 - 137 3 September 2004

chl orophenyl ) net hyl ] azeti di n- 3-yl } net hyl sul f onyl .

met hyl ene) phenyl ] met hanol are obt ai ned3ign -t he forn1of a white solid
melting at 214C. 1-[Bi s(4-chl orophenyl)nethyl]-3-{[3-(tert- 5

but yl di net hyl si | yl oxynet hyl ) phenyl ] met hyl sul f onyl - net hyl ene}azeti di ne may
be preparedthydcar fyBbngzout 2Hhe Bpegatinen:atrpf di NG5t gut he prrpeedure of
Exanple 1, starting with 10.8 g of 1-[bis(4-chlorophenyl)nethyl]-

3-{[ 3- (tert4baByK§ineﬂHyLsﬂl980X§neﬂhyllbh§nyt]:llﬂ) 4.70 (d, J =

met hyl sul f onyl met hyl - (RS) }azetidin-3-ol, 2 cnB of nethylsul fonyl chloride
and 8.5 g of Hzdj HhY|§ﬁPﬁ07 é?rtﬁlﬁe40thetrestamb]obta|ned is purified by
chr onot ography on a S|I|caﬁg lum (particle size 0.04-0.05 mm

di anet er 4 cn1 hei ghe ~462 lﬁﬁﬁé?héoIBPH?PngﬁﬁﬁwlﬁﬁﬁﬁﬁﬂdﬁnfB5 bar with
di‘chl d | 100-cnB f t - F t 12 ‘

to 29 ark ﬁ&“ﬁgﬁ%ﬁaf?aﬂx HeFEY L e boRrgHLRSthaReT Fasideed pressure (2.7

kPa). 5.2 4-chl o

phany! ) et ﬁ??f 5o 55 e8F Vb, P bR, PERFSRg i the following

g;at_gygtfnhen %ﬁ@%hﬁ[ﬁg g%ﬁpha[erﬁl;:’x\{lg{hﬁ}ﬁaﬁzo%% %%&%rg%t otit ained in the form
bUty|d'nEthfhﬁbfYEQXYHEEQMLARP§P¥fiP§ﬁhgiéLﬂéﬁgﬁﬁ into a solution
" et hyl - (RS) }azeti di n- 3- 0l e prepared by carrying !
cooled to +5°C, of 5.1 g of 1-[bis(4-chlorophenyl) -
 10 nethyl]—B—{[3m{teftbutyldimethylsilyléxymethyl)phenyl]—
methylsulfonyl-methylene}azetidine in 51 cm® of
.tetrahydrofuran;-After stifring-for 20 minutes at
cooled temperatﬁre and then for 3 hours at 20°C, the
' reaction mixture is poured into a mixture of 200 cm® of
-15 water and 100 em’® of ethyl acetate and then separated
after settling. The organic phase is washed with water,
_dried over magnesium sulfate and then filtered and
concentrated to drymness under reduced pressure
2.7 kPa). Thé residue obtained is purified by
20 chromatography on a silica gel column (particle size
0.04-0.06 mm, diameter 2 cm, héight 30 cm), eluting
‘under a nitrogen pressure of 0.5 bar with a
dichloromethane and ethanol (97/3 by volume) mixture
and collecting 100-cm® fractions. Fractions 10 to 14
25 are combined and concentrated £6 dryness under reduced
pressure (2.7 kPa). The vellow solid obtained is taken
up in 2 cm® of dichloromethane and 10_cn§ of ethyl

acetate and then filtered on sintered glass and washed

with 2 cnﬁ;of ethyl acetate. 1.6 g of [3-({1-[bis(4-



25 out the operation according to the procedure of Exanple 5, starting with
5.8 g of tert-butyl-(3-nmethylsul fonyl- nethyl benzyl oxy) di net hyl si l.ane and
5.6 g of 1-[bis(4- chlorophenyl)nethyl]azetidin-3-one, 3B&pembeoR004 [ bi s(4-
chl orophenyl ) methyl]-3-{[3-(tert-butyldinethylsilyloxy 3 Septenber 2004 -
13 8 - nethyl)phenyl ] net hyl sul f onyl net byl = (RS)) azetidin-3-ol are obtained
in the formof a gum tert-Butyl--(3-nethylsul fonyl net hyl benzyl oXy) - -

di net hyl sil ane nay be prepared by carrying out the 5 procedure in the

f ol | owi ng nehberopheB¥l pmethi I aslaeiol &in-a3 -6/ Bdaechy sl S+ on! of 5.73 ¢
of - (3- net hyl sul fonyl - met hyl phenyl ) net hanol in 50 cnB8 of N, N-di nethylform
am de, fol | oacdybsnebpRenyBlnéthanel hre | attairoet -imetty | Bidranef 2Af t er
stirring for_ 20 hours at room 10 tenperature, the reaction mxture is
concent r at edhibe ﬁ?%h‘és@ehﬁ@é@ ate YW pressure (2.7 kPa). The residue is
-chromatographed on a silica col.um (partlcle size 0.06-0.200 mm

di aneter 3.5 cm wetghBidfdsy ]r%]éoﬁleg’)’“e%}}(ﬂt Ty Uhteftert t r ogen
pressur |chIo ne,_ and.collecting 100-cnB8 ,
fractiofs. bﬁ%%‘%r%‘ﬁé%é{\%b{l)? %'i}??g?)ﬂgtﬁ Nyt LB W ldr yness  under
reduced pre 5.8 an oi obt ai ned, whic 0| I
crystalli ze@g%ﬁ“ﬁ%%%{ err%%a?% ur“é%cl?ﬁ re"paffg %yzd:arrylng out t

(3 Methyl subfonyd et hyleheaylg mes fm@' eaﬁ»e ERALERIY M TYIng out the
~pI‘OCE ure In ow Nng nner: ure 0]
' (n?thy|5L%E&EW1ﬂ§t@¥Eﬂ 10.8 g of 1—[bls(4—ch10ropheny1)methyl}u
3-{[3-(tert-butyldimethylsilyloxymethyl)phenyl]-
10 methylsulfonylmethyl- (RS) }azetidin-3-o01, 2 cm® of
| methylsulfonyl chioride and 8.5 g of 4-dimethylamino-
pyridine, the residue obtained is purified by
chromotography 6n a silica gel cdlumn (particle size
1 0.04-0.06 mm, diameter 4 ecm, height 40 cm) under a
15 nitrogen preséure of 0.5 bar with dichloromethane és
eluent and collecting 100-cm® fractions. Fractions 12
to 29 are combined and concentrated to dryness under
reduced-pressure (2.7 kPa}). 5.2 g of 1-[bis(4-chloro-
phenyl)methyl]-3-{[3-({tert-butyldimethylsilyloxy-
20 methyl)phenyl}lmethylsulfonyl-methylenelazetidine are
obtained in the form of a gum. '
1-[Bis(4-chlorophenyl)methyl]-3-{[3-(tert-
butyldimethylsilyloxymethyl)phenyl lmethylsulfonyl-
methyl- (RS) }lazetidin-3-0l may be prepared by carrying
25 out the Opération accoxrding to the pfdcedure of Examplé
5, starting with 5.8 g of tert-butyl-(3-methylsulfonyl-
methylbenzyloxy)}dimethylsilane and 5.6 g of 1-[bis{4-
chlorophenyl)methyl]aéetidin—3—one, 10.8 g of 1-[bis (4~

chlorophenyl)methyl]-3-{[3-{tert-butyldimethylsilyloxy-



benzoic acid and 4.6 g of lithiumalum numhydride in 600 cnB of
tetrahydrofuran is stirred for 18 hours at a 25 tenperature close to 20C
The solution is cooled to OC and then 15 cnB of et hyl 3&eptesiter 2604 cnB8 of
water, 5 cnB of a 15% aqueous sol uti on of sodi um hydroxide and finally 30
cnB of water are added successively_ Thg -m xture is filtered on celite and
the filtrate taken up 3 Septenber 2004 - 139 in 600 cnB of ethyl acetate.
The organic phase is taken up in 500 cnB of water and then 200 cnB of a
saturated agubgl$phedlyliethpl $WEE S0y Litd€ly1 - CRPPY i dfdet_opettling,
dri-ed over anhydrous magnesium sulfate, 5 filtered and concentrated to
dryness underer ebbsededpiesshe ef ¢2n 7okRa)gud0. 4 g of (3-net hyl sul fonyl -

nmet hyl phenyl ) net hanol are obtained in the formof a ‘

3- (Met hyl sul f onyl metayEyBerizbi €3 -ae¢ thnbsu btony Ungrptivent:y ostye- f ol | owi ng
-manner: by carrying out the. operation according to the procedure of

Exanpl e 14, dl%l?gwgﬁglwl?ﬁnazza.@egpneﬂap%c‘%cﬂ]%rmmimm ctheid. 23.3 g of

sodiun1gFthane syl finate, 26 of 3- (methylsul fonyl methyl) benzoic acid are
obt ai ned® i NPFRESFBTR ot h BRe oE bt el I marnar t i hP atd 2HENidaaMst e 18

o cpar od by EarRITHG Ot FHE O eure € 1 b1 ORI S 20 13 g

1 ot um B oVGE LR S s S AR08 RaRRYAIEDT 019 0 O
' amide, followed by 10.3 cm’ of tert-butylchlorodi-
methylsilane. After stirring for 20 hours at room

iO temperature, the reaction mixture is concentrated to
drymess under reduced pressure (2.7 kPa). The residue
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

15 with dichloromethane, and collecting 100-cm® ffactiéns.
Fractions 2 to 7 are combined, concentrated to dryness
~under reduced pressure (2.7 kPa). 5.8 g of an o0il are
obtained, which oil crystallizes at room temperature
(m.p. = 75°C.)

20 (3-Methylsulfonylmethylphenyl)}methanol may be
prepared by carrying out the proceduré in the following
manner: a mixture 6f'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

25 temperature close to 20°C. The solptidn'is cooled to
0°C and then 15 cqﬁ of ethyl acetate, 30 em® of water,

5 c’ of a 15% aqueous solution 0f.sodium hydroxide and

finally 30 cw’ of water are added successively. The

mixture is filtered on celite and the filtrate taken up



3- (phenyl sul f onyl net hyl ene) azetidine in 3 cnB of anhydrous ethanol and 3.5
cnB of anhydrous dichloronethane. After stirring for 1 hour and 25 45

m nutes, 14 ng of sodi um borohydride are agai n added &rSdptenerer 20@4 m xt ure
is kept stirring for. 20 hours at 20C. The reaction mxture is then heated
to 50C, supplenented with 9.5 ng of- 3adi um borohydri de and kept stirred
for 2 hours and 30 nminutes at 50C and then 3 Septenber 2004 - 140 cool ed
to roomtenperature. 0.5 cnB of water, 10 cnB of dichl oronethane and then
50 ng of magnesooncall| dftetlay e addeataddrk toxrddg dripHdsee . id iddiesed and
then evaporated to dryness under reduced pressure (2.7 kPa). The 5 residue
i s chr omat ographe806ncw’ 9if iwategelamd|then {qBrdi’cbé ai zatGr@6a40. 200 nm
hei ght 15 cm diameter 1 cm, eluting under an argon pressure of 0.5 bar
with .a nixegreoss egdivheghheradd echytionet strpax®80¢@0abyervol une) and
collecting 5-cnB fractions. Fractions 12 to 10 19 are conbi ned and

concent r at e§ettdingyndsiedngepr aphvideeupreaguesiye sukfage, 29 ny of

Llbrs ca ooy oropneny) iyl & gobeny s foyl ety el e e
BT (ERILE 195 8015 (Bl AL 3R iy A2 3T (8 0 = T R
?ZH)] _ Zm&a%‘ggh%g{)heﬂyf)ﬂeéh%qgl 1a1§e|_gbé'ﬂﬁec¥'§r§ Iglr?ef O@éjrn(lj’of] af 7.5 Hez
: gum. |
3-{Methylsulfonylmethyl)benzoic acid may be
710 prepared in the fdllowing manner: by carrying out the .
operation accordiﬁg to the procedure of Example 14,
starting with 23.3 g of 3-chloromethylbenzoic acid.
23.3 g of sodiuﬁ methane sulfinate,26 g of 3-
.(methylsulfonylmethyl) benzoic acid are obtained in the
-15 form of a white solid melting at 210°C.
Example 18
1-[Bis(4-chlorophenyl)methyl]-3-
(phenylsulfonyimethyl)azetidine may be prepared by
carrying out the procedure in the following manner:
20 13 mg of sodium borohydride are added, under argon, to
a solution of 0.15 g of 1-([bis({4-chlorophenyl)methyl)]-
3—(phenyisulfonylmethylene)azetidine in 3 cm® of
anhydrous ethanol and 3.5 cm’ of anhydrous
dichloromethane. After stirring for 1 hour and
25 45 minutes, 14 mg of sodium borohydride are again added
and then the mixtgre is kept stifring for 20 ﬁours at
20°C. The reaction mixture is then heated to 50°cC,
supplemented wiﬁh 9.5 mg of sodium borohydride and kept

stirred for 2 hours and 30 minutes at 50°C and then



20 1--[Bis(4-chlorophenyl)nethyl)1-3- (phenyl sul fonyl nethyl ene)azeti di ne
may be prepared by carrying out t-he procedure in the follow ng manner: 12
cnB of a 1.6 Msolution of n-butyllithiumin hexane aB&eptambed200der 5

m nutes, into a solution, cooled to 25 -70C, under argon, of 4.34 g of
(phenyl sul fonyl nmethyl) trinmethylsilagggin 40 cnB of dinethyl ether. After
stirring the mixture for 30 minutes at -60C, a solution of

-1-[ bi s(4-chl orophenyl ) et hyl ] azetidin-3-one in 30 cnB of dinethyl ether

[ produced i@odhedf e6nrebmatamSepiembel @094m® Wl wdtase Arerapedeby
treating 7.35 g of 1-[bis(4-chloro- phenyl)rrethyl]azetldln 3-one

hydr obr oni déidhisobmethame &0d ciriBefsMat@rof WhidnaS: Bl Fdtd Hadi um

hydr oxi de and extracting the base obtained with 30 cnB of diethyl 5 ether,
then dryi ngthemn addednteathagnixturgnefsl teded anddiided erasattted 2. 7 kPa)]
-is poured in over 10 minutes. After stirring for 45 mnutes at -70C and
then for 2 Wouisvaesso@deneredured wressure e{3 s7 Ilskppl eitemted with 12 cnB
of a saturated, aqueous 10 anmoni um chl oride solution, 20 ¢nB of water and

then extrat®etlvet ks 1‘21'"&‘6‘“%‘?@3@P}é@¢1wn Fethtica Wl combimed  or gani c

phases are [lacuna] with 40 cnB of water drjed over. nmgnesiumsulfate
and t hen COLQ & %ds%%)ed(?y%%s Téb?ﬂc:@bt& s“s“ﬂrréi](ai‘“eit%Pa) The oi l
obt ai ned i hrO{rB]lL' donaS|I|c cqugn % rtlcle S|ze :
0. 063- 0. 20 mn nefght* S Hhet % SS‘H%t‘? ¢ - Bar gon

pressure ofy Qup Bafe Wt N ;?cﬂlﬁ%;iﬁr?e Und ethyl acetate (80/20 by

volume) and collecting 5-cm® fractions. Fractions 12 to
10 19 are combined aﬁd concentrated to dryness under
reduced pressure (2.7 kPa). 29 mg of 1-{bis(4-
chlorophenyl)methyl)]—3—(phen?lsulfonylmethyl)azetidine
are obtained in'the form of a white solid ['H NMR
spectrum (300 MHz, CDClsy, & in ppm) : from 2.75 to 8.90
15 fmt : 3H); 3.32 {(mt : 2H); 3.37 (&, JT = 7 Hz : 2H);'
4.22 (s : 1H); from 7.20 to 7.30 {(mt : 8H); 7.57 (broad
t, J =7.5 Hz : 2H); 7.67 (tt,.J = 7.5 and 1.5 Hz
1H); 7.88 (broad d, J = 7.5 Hz : 2H)].
Example 19
20 1-[Bis{4-chlorophenyl)methyl)]-3-
(phenylsulfonylmethylene)azetidine may be prepared by
carrying out the procedure in the foliowing manner :
12 cm® of a 1.6 M solutioﬁ of n—butyllithiuﬁ in hexane
- are poured, over 5 minutes, into a solution, cooled to
25 -70°C, under argon, of 4.34 g of (phenylsulfonyl-
methyl)trimethylsilane in 40 cm® of dimethyl ether.
After stirring the mixture for 30-minutes at -60°C, a
solution of 1-{bis(4-chlorophenyl)methyllazetidin-3-one

in 30 cm® of dimethyl ether [producéd in the férm of a



cycl ohexane and ethyl acetate (90/10 and then 85/ 15 by vol une) and
collecting. 100-cnB fractions. Fractions 10 20 to 16 are conbi ned and
concentrated to dryness under reduced pressure (2.7 kP&gepteniter 8004 obt ai ned
is triturated in 10 cnB of diethyl ether, the suspension filtered and the
solid dried. 1.17 g of 1-[Dbis(4- - 141 -

chl or ophenyl ) net hyl )] --3- (. phenyl sul f onyl net hyl ene) 25 azetidine are
obtained in the formof a white solid [1H NWR spectrum (300 MHz, CDC13 d
in ppm) : 3bBs8e(prepayedibpotfeatdiy; 743500 (of 1H) [bbs (-ERloddd; from 7. 20
to 7.40 (nt BFQ' 7.56 ﬁgroaq t, 3 Septenber 2004 -- .142 J = 7.5 Hz :
oH): 7.64 (Phenyilmethylhhazetidip-itpne hy@robtembde dligsolvadHin: 2H)] .
(Phenyl sul fonyl met hyl ) trinmethylsilang may be prepared by carrying out the
pr ocedur e iggtﬂ%?f I%ﬂﬁ%ﬁ; “QiﬂhﬁﬁéﬁmﬁlsfcﬁBNbﬁoélmmGhMﬂggk@ﬁEonndf

-butyl lithi in h d, with stirri d 20
mnutes, i ntE A*STUY] Ohe EORF cPteLagecrith ¥ it olmetigiiphenyl sulf one
in 40 d t r ahydr of . Aft tirring f 30 mi nut t
10 “2007 2 BERERE. G hEH R Or B Pt Sl RRe T hendeRt ur e, anc
the heatingrig.SE@PPELSssd¥d ©F2 STILBL NP i%ﬁ?; 4 é\ér;g.lrs at _room tenperature,

W

the reaction mxture 1s supplenented ens O\t er and extracted

with 30 croohigbbud. acelal esc The, o5 RV CupliRsg,i & vAShieddd yigh 30 cr

of water, dried over magnesium sul f tere hen” concentrated to
dryness undglieri egit€ €2l hours at 20°C, the reaction mixture is

supplemented with 12 cm’ of a saturated aqueous

10  ammonium chloride solution, 20 cm® of water and then
extraqted with 12 ﬁO cm® of ethyl acetate. The combined
organic phases are [lacunal witﬁ 40 cm® of water, dried
over magnesium éulfate and then concentrated to dryness
‘under reduced pressure (2.7 kPa). The o0il obtained is

15 chromatographed on a silica gel.column (particle size
0.063-0.200 mm, height 40 cm, diameter 5 cm), eluting
under an argon pfeséure of 0.5 bar with a mixture of
cyclohexane and ethyl acetate (90/10 and then 85/15 by
volumé) and collecting . 100-cm’ fractions. Fractions 10

20 to 16 are combined and concentrated to dryness under
reduced pressuré (2.7 kPa). The oil obtained is
.triturated in 10 cm® of diethyl ether, the suspension
filtered and the solid dried. 1.17 g of 1-[bis (4~
chlorophenyl)methyl)]~3e(phenylsulfonylmethylene)—

25 azetidine are obtained in the fgrm of a white solid [ﬁi
NMR spectrum (300 MHz, CDCl3; 4 in ppm} : 3.88
(mE : 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,



pressure (2.7 kPa). 4.34 g of (phenylsulfonylnethyl)- trinmethylsilane are
obtained in the formof a yellow I|iquid. 20 Exanple 20 2-{1-[Bis(4-

chl or ophenyl ) met hyl ] azeti di n-3- yl et hyl sul f onyl }pyri @iSeptember2804r epar ed
by carrying out the procedure in the follow ng manner: 0.125 g of sodium
borohydride is added to a solution of 1225 g of 25 2-{Il-- Ibis

(4-chl orophenyl ) net hyl )] azetj di n- 3- yI|denenethylsulfonyl}pyrldlne in 20
cnB of a 50/50 mixture of dichloronethane and ethanol. After stirring for

1 hour at 50C= yhe mHeact Rgm;ni7xeurects goal edst gna20Cs gYppl egpnted with 20
cnB of dichloronethane, 1 cnB 3 Septenber 2004 - 143 of water and 0.1 g of
magnesi um sUl.8at dbrdhd @, xTuee7.5 HEi kteHEY.and the filtrate is
concentrated at 50C under reduced pressure (2.7 kPa). The residue is
chromat ographed on dPhehiy¢augébngdinethyl parimetbyssitand faPdbe-0. 063 mm
~height 15 ¢cm dianeter. 1 cn), eluting under an argon pressure of 0.5 bar
with a nmxtarep@redc9E|@ﬁé%ﬂh@gaﬂﬂtethylpa@@eéuee(nn/Bbebﬁowbmmn@g and
collecting 10-cnB fractiogns. Fractions 5 to 10 are conbi ned and

concent rat eﬁa%lﬁearyﬂrés§murfblfera rjecﬁjc%oﬁﬂmﬂﬁ?fé@ﬁjrfé'l'(’%wl]klﬂé)lm dmsg g of

2-(1- [bIS(4-- chl or ophen th ] azetidin-3-yl nethylsultonyl}-- pyridine
i s obt ai ned*FEPRe2F rﬁPﬁFége V%F?es LhEERY ?nﬁﬁrhﬁFggﬁe%Y?ﬁn¥Q300 VHz,

,grglﬁ& 8_InmEBnLes,fro 2a8go£ut1§n90cég1ed to 78°84 8913 g%; 3.70 (d, J

i methyl phenyl sulfone in 40 cm’ of anhydrous
tetrahydrofuran. After stirring for 30 minutes at

10 -70°C, 2.66 cnﬁ'of trimethylchlorosilane are added to
the mixture, and the heating is stopped. After stirring
for 4 hours at room temperaturé, the reaction mixture
is supplemented‘with 30 cm® of waﬁer and extracted with
30 cm® of ethyl acetate. The organic phase is washed

15 with 30 cm’ of water, dried over magnesium sulfate,‘
filtered and then concentrated to dryness under reduced
pressure (2.7 kPa). 4.34 g of (phenylsulfonylmethyl)—
trimethylsilane are obtained in the form of a yellow
liquid.

20 Example 20

- 2-{1-[Bis{4-chlorophenyl}methyl]azetidin-3-

ylmethylsulfonyl}ﬁyridine may be prepared by carrving
out the procedufe in the foliowing manner: 0.125 g of
sodium borohydride is added to a soiution of 0.25 g of

25 2~{1-[bis(4—chloropheny1)methyl)]azetidin—B—
ylidenemethylsulfonyl}pyridine in 20 cm® of a 50/50
mixture of dichloromethane and ethanol. After stirring
for 1 hour at 50°C, the reaction mixture is cooled to

3

20°C, supplemented with 20 cm’ of dichloromethane, 1 cm’



15 2H); 4.25 (s : 1H); from7.20 to 7.40 (nt : 8H); 7.57 (ddd, J = 8-5 and
1 H : 1H); 7.97 (split t, J =8 and 1.5 Hz : 1H); 8.07 (broad d, J = 8 Hz
: 1H); 8.75 (broad d, J =5 Hz : 1H]. 2-(1-( Bis( }pgrSeptember@pidbe
prepared by carrying out the procedure in the follow ng manner: 0.25 cnB
of nmethyl sul fonyl chloride is added-t 48 -solution of 0.9 g of

1-[ bi s(4--chl orophenyl )nethyl)]-3- (pyrid-2-y

| sul fonyl methyl.)azetidin-3-o0l in 50 cnB of .25 dichloronethane, the

m xture is ofiwaedr fand 16. In ¢qudL snagmes DuR gaDfatde diTret aaifwpyg i dine is
added. After stirring for 3 hours at 20C, 30 cnB of water and 30 cnB of
‘di chl or onet faheenee anidethe of i heraietis ecamtbritherted e @apivndehase i s
separated after settling, dried 3 Septenber 2004 - 144 over magnesi um

sul fate, fi¥edpegdpreewicent? at dePab- Thenessidusidrs reduced pressure (2.7
kPa). The residue is chromatographed oil_a silica.gel colum-(particle
si ze 0.04- FBFHRIFRRPRAA o5 eliemger olmn ®agtiale imder ar} argon

pressure of 0 bar with a_ mxture of cycl ohexane | and ethyl acetate
- (40/ 60 Sy v%i%‘i%)@a%%\g JGR4 éb%ﬂ'rﬁﬁ?gtzb'ic%' fRnsteHs. L eot idaEing o 8 are

conbi ned and concentrated to dryness r, _redyced pr.essure (2.7 kPa).
5280 o of IndRREl AAE S e W e SIS e gt oF

11 ceneret TSR o BTSSP A5, O TR S SRR Vo1 o
ylsul fonyl e @aed I - 3 7o MBYnle RLSRALSHSPY o 10 are
combined and concentrated to dryness.under reduced
10 pressure (2.7 kPa). 0.18 g of 2-{1-[bis(4-
chlorophenyl)methyi]azetidin—3fylmethylsulfonyl}~
pyridine is obtained in the form of a white powder ('H

NMR spectrum (300 MHz, CDCl;, & in‘ppm) : from 2.80 to

'3.00 (mt : 3H); 3.34 (mt : 2H); 3.70 (&, J = 7 Hz

15 2H); 4.25 (s : 1H); fxom 7.20 to 7.40 (mt : 8H); 7.57
(ddd, J = 8-5 and 1 Hz : 1H); 7.97 (split t, J = 8 and
.1.5 Hz : 1H); 8.07 (broad 4, J = 8 Hz : 1H); 8.75
{broad d, J = 5 Hz : 1H)].
2-{1-(Bis(4-chlorophenyl)methyl) Jazetidin-3-~
20 ylidenemethylsulfonyl}pyridine may be prepared by
carryving out thé procedure in the following manner:

1 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-3-0l in 50 cm® of

25 dichloromethane, the mixtufe ié stirred for 15 minuteé
and 0.9 g of 4-dimethylaminopyridine is added; After
stirring fpr 3 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



carrying out the procedure in the followi ng manner: 15 2.13 g of potassium
tert-butoxide are added to a solution, cooled to -78C under argon, of 2.92
g of 1- [bis(4-chlorophenyl)nethyl)] azetidin-3-one and S®ptpmifer 2004

. 2-nmet hyl sul fonyl pyridine in 50 cnB of tetrahydrofuran. A After stirring for
3 hours at -78C, the reaction 20 m xtymq i-s allowed to return to 0C and
then 50 cnB of diethyl ether, 10 cnB of water and 10 cnB’of a saturated
aqueous ammoni um chl ori de sol ution are added. The organic phase is
separ at ed abver mephkshgm dulédteyefilaaga@sahi sohfaheratblt esed and
concentrated to dryness 25 under reduced pressure (2.7 kPa). The residue is
chr omat ogr aghzaess wnderi tedgekdcprammutpal2i @l BPa) zeThd. P68idR200 MM
height 30 cm djaneter 3 cm, eluting under an argon pressure of 0.5 bar,
first with dSchhsPBateraARhednant Aeaibich gehi solvenofpsrSeplenber 2004 -
145 dichl oronet hane _and_nethanol (97/3 by volume) and collecting 20-cn8
fractions. Br3ZEtPofé-8-08315Mar Beighhbihedmandiabatent 2ae®ml, t o dryness
under r ucegﬁﬁgressu | mpure brown_oi.l is obtained

re (2.7 kPa). A still
whi ch i s> chPottatBgr 4 Het 8# ﬁrg‘?}‘_iBﬁeﬁﬁ‘!‘rec%fuﬁlmf’(%%ﬂ‘r’éﬂé &j ze 0.04-0.063
bar, 1 rot GrEROhe chF oPEhEORGRE G R ErAGH (FEara e x 4P SR E% chi or omet hane
o LIk SSILT B OAATRL 20 ) U SRR R, ot o
. 8 are combined and concentrated to dryness under
reduced pressure (2.7 kPa). 0.50 g of 2-{1-[bis(4-
:10 chlorophenyl)methfl)]azetidin—3—ylidenémethylsulfonyl}—
pyridine is obtained in the form of a yellow powder.
1-[Bis{4-chlorophenyl)methyl)]-3-(pyrid-2-
ylsulfonylmethyi)azetidin—B—ol may be prepared by
‘carrying out the procedure in the following manner:
15 2.13 g of potassium tert-butoxide are added to a
solution, cooled to -78°C under argon, of 2.92 g of 1~
[bis(4—chlor0phenyl)methyl)]azétidin—B-one and 3 g of
2-methylsulfonylpyridine in 50 cm’ of tetrahydrofuran.
After stirring for 3 hours at -78°C, the reaction’
20 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
aqueous ammonium chloride solution are added. The
organic phase is separated aftef-settling, dried over
- magnesium sulfate, filtered and concentrated to dryness
25 under reduced pressure (2.7 kPa). The residue is
chromatographed on a silica gel column (particle size
0.663—0-200 mm, height 30 cm, diaﬁeter 3 cm), eluting
under an argon pressure of 0.5 bar, first with

dichloromethane and then with a mixture of



resi due obtained is again chromat ographed on the sane colum and under the
sane conditions but eluti.-ng with dichloronethane. Fractions 12 to 20 are
conbi ned and 15 concentrated to dryness under reduced PrSepsambzer@204 kPa) .
0.3 g of 1- [bis(4-chlorophenyl)nethyl)]-3- (pyrid-2-ylsulfonyl nethyl
)azetidin-3-o0l is obtained in the form=:f-a white foam 2--M

et hyl sul fonyl pyridi ne may be prepared by 20 carrying out the procedure in
the following manner: 0.25 cnB of 100% acetic acid is added, with stirring
“under ar gondichlgrogietheoe ehd2teghaholodPdtBt bpgsbatitedi Bydrate in 10 cnB
of water, followed by 7.0‘g3of 2-met hyl sul fanyl pyridine. This m xture is
heated to 25983€ctiggcrf -6 3Dahytengenfpacokdne 8ireo slDwhye poured in
over 15 mnutes, then the mxture is stirred at 85C for 30 m nutes and
then cool ed CC8PiPGE apdpcenrgeptrases]l sgudsysesampniaranddscedcens of a 37. 5%

aqueous solution of 309ign1hydro en_sulfite are added to the nedium 3
Septenber 2868S5UWEE 44 't FRdneft BY1ild dmBuse hupwr ahd 58 cnB of
diChLorqgeth he, m xture |s separate fter settling, the organic

-phase is dr9§§%39§ WRYREs HEnF R E AL aPhptePRd2aRd  i6RCERrat ed to
d d . 2 P Th L or | i | -obtained
2ot egrat St (4R EARIEORHER BF oA 0CBka Mo FRAGEET I Pl o gumts

di sintegrated wth . f“pe m’ &t Flible gumis
15 concent r i eaeels g ol JOATERY wAbER PROHELOR Brenite (3 by
_0.5 bar, first with dichloromethane and then with a
mixture of dichloromethane and methaﬁol (97/3 by
.10 volume) and collecting 20-cm® ffactions. Fractions 5 to
25 are combined aﬁd concentrated to drymess and the
residue obtained is again chromatographed on the same
column and undef the same conditions but eluting with
. dichloromethane. Fractions 12 to 20 are combined and
‘15 concentrated to dryness under reduced pressure
(2.7 kPa). 0.3 g of 1-{bis{4-chlorophenyl}methyl)]-3-
_(pyridfz—ylsulfonylmethyl)azetidin—3—ql is obtained in
the form of a white foam.
Z;Methylsulfonylpyridine may be prepared by
20 carrying out the procedure in the following manner:
0.25 cm’ of 100% acetic acid is added, with stirring
under argon, to a solution of 20 g of sodium tungstate
dihy&rate in 10 cm’® of water, followed by 7.0 g of
2-methylsulfanylpyridine. This mixture is heated to
25 65°C, 10 e’ of 30% hydrogen peféxide are slowly pourea
in over 15 minutes, then the mixture is .stirred at 85°C
for 30 minutes and then cooled to +10°C. 1.0 cm’ of 32%

aqueous ammonia and 5.0 cm® of a 37.5% agueous scolution

of sodium hydrogen sulfite are added to the medium,



10 3.5 g of 2-- nethylsulfonyl pyridine are obtained in the. formof a
colorless oil. 2- Methylsul fanyl pyridine may be prepared by  carrying out
the procedure in the followi ng manner: 6.2 cnB of mnet h§iSeptailge 2804 sl owl y
added to a solution 15 of 11.0 g of 2 -nercaptopyri dine in 105 cnB of 1 N
sodi um hydr oxi de. The reaction m xtur g gvhose tenperature has risen to 30C,
I's cooled to room tenperature. After stirring for 2 hours, the mxture is
extracted with 100 cnB of dichloronmethane, the organic 20 phase is dried

over nmagnesifotilswktiabg a0dcadneentdeéedand os@lromfess at 50C under reduced
pressure (2.7 kPa). The oil obtained.is purified by distillation under
reduced predsghdoromgthant.2Thet miksukbanyl pgphdhvedasetepbt ai ned in the
formof a colorless liquid, b.p. .= 25 84C/ 45 mmtHg. Exanple 21 3-{1-

(] 3i s(4-chl sesphéngl ) kbehprpanaci vhass- iyl deibdl suef anydheyiadi ne” may be
prepared by carrying  out the procedure as described in Exanple 20,
starting 3 SeptekBer f2bbarediand gppreptrstgdofo dryness undex
3-{I-[bk§(4-cglorophen I)nethﬁl%] - - _ o _
-azetidim3-yP H‘éﬁénerﬁgﬁ%ﬁfé y/1p¥F2l di Bee oplerbess oilsopbaimedture of
dichIoronethanﬁ.andtethagol, ang 38 ngé of sodi um borohydride. 0.11 g of
3-{1- [ bi s(4*EnPOPERE8IPRERT YiERnyP] SPett iRt Eqherm RHEaN @owy IBhyri dine i s

i NS BEARTE Gy 3" FaPRXERal ELIRSRES gl 3P i, cRC
: ‘dichloromethane. The solution obtained is concentrated
to dryness at 50°C undér reduced pressure (2.7 kPa).
10 3.5 g of 2—methy1$ulfonylpyridine are obtained in the.
form of a colorless oil.
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
-15 of 11.0 g of 2-mercaptopyridine in 105 cm® of 1 N
sodium hydroxide. The reéétion mixture, whose
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
20 phase is dried over magnesium sulfate and concentrated
to dryness at‘50°C under reduced pressure (2.7 kPa).
The qil obtained is purified by distillation under
'reduced pressure. 9.0 g of 2-methylsulfanylpyridine are
obtained in the form of a colorless liquid, b.p. =
25 84°C/45 mmig. |
Example 21
- 3-{1-{Bis(4-chlorophenyl)methyllazetidin-3-
yimethylsul fonyl}pyridine may be prepared by carrying

out the procedure as described in Example 20, starting



3H); 3.35 (mt : 2H); 3.43 (d, J =6.5 H ; 2H); 4.25 (s 1H); from7.20 to
7.40 (m :-8H); 7.54 (ddd, 10 J = 8-5and 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); 935epiemher2004 2.5 and
1 H : 1H]. 3-{1-[Bis(4-chlorophenyl) nethyl)]azetidin-3-
yli deneret hyl sul fonyl } pyri di ne nay bejpyepared by 15 carrying out the
procedure as described in Exanple 20, starting with 0.8 g of 1-
[ bi s(4-chl orophenyl )nmethyl )] - 3-(pyrid-3-ylsul fonyl nethyl)azetidin-3-ol, 50
cnB of di ol €k oiel hageof 03 2p1 i Hf 4 rer v spsHdgyimedttyanijde and 0.8 g of
4- . di met hyl am nopyridine. 0.50 g.of 3-{1 2.0 [bis(4-chlorophenyl
) et hyl ) | azetedi diB3-3 y¥ 1 tdewenms thiy Saih T fomyt 1} st idiines i S 0kindi B€dai n the form
of a creamcol ored powder. 1-[Bis(4--chlorophenyl)nethyl)]-3-(pyrid-3-
yl sul f onyl ne® h50 )mkstidée nef 3dighl omymdtchare pard cettharRE ,c@md/ iy meut t he
procedure as_described in Exanple 20, starting with 3.3 g of 1-
[ bi s(4- chl o?Hpreiyy feer9hydride et § di h-B-ah e - Ho- idrigs - ahdtarshy dr of ur an,
3.5 g of  3-nethy|sul fonyl pyridine and 2.4 g of potassium_tert- butoxide.
1.4 g of 1-BhpRy ll&%%%%%é%ﬁw%qewl@@é&mr%@w disi48
(pyrid-3-ylsul fonyl net hyl )azetidin -3-0l are obtained in the formof a
white pomde(?sj?t%l-?%‘%h’y?s%}l‘% oﬁ‘VITbﬁ’?(ﬁ it PIESTH dolr BYRLFPEELFIR ng out
t he procedu escrl bed isn.Exanple 2 5,startin Lth 33 g of sodium
tungstate, Q%O(ig#@gzof (Eﬂ)(?ﬂ, dinm pggl) : Qrom 217§ E:o 9.4 (mg :
3H); 3.35 (mt : 2H); 3.43 (d, § = 6.5 Hz ; 2H); 4.25
(s : 1H); from 7.20 to 7.40 (mt : 8H); 7.54 (d4d4,
10 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); 9.11
(dd, d = 2.5 and 1 Hz : 1H)}].
3—{1—{Bis(4—chlor0phenyl)methyl)]azetidin—B—
lylidenemethylsulfonyl}pyridine may be prepared by
15 carrying out the procedure as described in Example 20,
starting with 0.8 g of 1-{bis{4-chlorophenyl)methyl)]-
3-(pyrid-3-ylsulfonylmethyl)azetidin-3-ol, 50 cm’ of
dichloromethane, 0.22 cm® of methylsulfonyl chloride
and 0.8 g of 4-dimethylaminopyridine. 0.50 g of 3-{1-
20 [bis(4-chlorophenyl)methyl) Jazetidin-3-
ylidenemethylsulfonyl}pyridine is obtained in thelform
of a creamfcolore& powder.
1-{Bis({4-chlorophenyl)methyl)}]-3-(pyrid-3-
ylsulfonylmethyl)azetidin-3-0l may be prepared by
25 carrying out the procedure as described in Example 20,
starting with 3.3 g of 1-[bis{4-chlorophenyl)methyl)]-
‘azetidin-3-one, 50 cm® of tetrahydrofuran, 3.5 g of

3~methylsulfony1pyridine and 2.4 g of potassium tert-

butoxide. 1.4 g of 1-[bis(4-chlorophenyl)methyl)]l-3-



water, 0.25 cnB of 100% acetic acid, 9.5 g of 3- nethyl sul fanyl pyridine ,
15 cnB of 300 hydrogen peroxide and then 2 cnB of 32% aqueous amoni a and
2 cnB of a 37.5% aqueous sol ution of sodi um hydrogen Sfieptanber®de4 10 crude -
oi|l obtained is crystallized with 20 cnB of diisopropyl ether, *the
crystals are filtered, drained and-dpagd-under reduced pressure (2.7

kPa). 4.5 g of 3- nethylsulfonyl pyridine are obtained in the formof white
crystals:(mp . = 58C.) 15 3- Met hyl sul fanyl pyri di ne may be prepared by
carryi ng ouf{pyhidps egkstut fonylmdiehyb) d owi indi nred el ‘are b rafd i goany|
nitrite are added to a mxture, heated to 80C under argon, of 9.4 g of

3- am nopyr i Bhaeforndoi0p ¥hBtefreiderhyl . disulfide. After stirring for 2
20 hours at 90C, the reaction mxture is cooled to 20C and then purified

by fractional disti?tHBeranlswbeenyadiictiag mas e preppredby
3-met hyl sul fanyl pyridine are obtained in the formof a pale yellow Iiquid,
b_p. _ 90 Sf Ofer T TS PEAe d8ecribed in Example 20,
4-(1-[Bis(4-chlorophenyl )ret hyl lazetidin--3 - vyl nmethyl syl fonyl}pyridine
- may be 5$ep%§%ﬁgﬁdi%} ?ii% ng#-%?l B B &Y o8& in Exanpl e 20,
starting | ) of #A-{1-[bi.sC 4-.chl aorophepyl) nethyl)] 3 Septenber
2004 - 149%%%‘?1 525 3(£H-lyﬂfdé£#gr$et%ﬁﬁt§ﬁl PS%@F}By#i i ﬂg, 520 cnB of a 50/50
mi xture of -di ol o 21 AL Nanpl e8¢ §85MyabgRRIpUTLRQERNYIr i de.

0.13 g of 4 -{TI-[bis(4-chlor _
and then 2 cm’® of 32% aqueous ammonia and 2 cm® of a
37.5% agueous solution of sédium hydfogen sulfite; The
10 crude oil obtained is crystallized with 20 cm® of
diisopropyl ether, the crystals are filtered, drained
and dried under reduced pressure (2.7 kPa). 4.5 g of 3-
methylsulfonylpfridine are obtained in the form of
‘white crystals:(m.p. = 58°C.)
‘.15 B—Methylsulfanylpyridiné may be prepared by
carrying out the procedure in the following manner:
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
20 hours at 90°C, the reaction mixture is cooled to 20°C
and then purified by fractional distillation under
'reduced pressure. 8.4 g of 3-methylsulfanylpyridine are
thained in the form of a pale yellow licuid, b.p. = |
90°C/30 mm of mercury.
25 Example 22
4—{1—[Bis(4—chloropheny1)methyl]azetidin~3—
ylmethylsulfonyl}pyridine may be prepared by carrying
out the procedﬁre as described in Example 20, starting

with 0.15 g of 4-{1-{bis{4-chlorophenyl}methyl)]-



phenyl ) net hyl ] azeti di n-3- yl nmet hyl sul fonyl }pyridine is 5 obtained in
the,form of a white powder ['H NWR spectrum (300 MHz, CDCl3, in ppm
from2.75 to 2.90 -(nt 1H); 2.88 (t, J = 7 Hz : 2H); 8Septemberd0ed 7 Hz
2H); 3.42 (d, J 7 H : 2H); 4.25 (s : 1H); from7.20 to 7.35 (nt : 8H);
7.75 (broad d, J =6 Hz-: 2H).; 8.93 ¥dhroad d, J =6 H : 2H]., 4-{1-
[Bis (4--chlorophenyl)anethyl) ]azetidi n-3-" ylidenenet hyl sul f onyl
}pyridine may be.prepared by carrying out the procedure as described in
Exanpl e 20, azsitaﬂilnng-Wlﬁﬁeﬂe&eﬁh?flshi[f@h?ﬁ‘} g‘iﬁ!‘li@h@ph%yh)nW%PYA)] - 15
3-(pyrid-4-yl sul fonyl net hyl )azetidi n-3-ol, E cn8 of “di ehl or onet hane,
0.22 cnB of 5Py miuitieey bf. dikhlbdemesndnd. 8ng etndndinethvl aui agpyri di ne.
The crude product is purified by chromatography on a silica gel columm
(particl e sifes@ddgun) bogdhydrikdei.ght 120gcof di-dfebtis2@-2htbyo-€el uting
under an argon pressure of 0.5 bar with a mxture of cycl ohexane and et hyl
acet ate (40Pbenyy ) meshyddnzghddiorBerlingghedsutienyfitpgridnse Esactions 5
to 10 are conbined and concentrated to dryness under reduced pressure
(2.7 kPa). Obkaigeg: g fhey, §P§{ﬂ40§53ch‘héfiﬁpﬁ@w9ﬁ}’rré?fhylﬂ)l}aﬁmdﬂd’rmﬂ 3-
yl i denenet hy, | fonyl}- pyridine i's obtained in the formof a white
crystalline éé@w&%? %pFRB'i R AT AR o ph AT et 4y 199 -53-3Gyimtd-4-
yl sul f onyl yl .) azetidin-3-9l. m repared, by _3 Septenber 2004 150
3- Met hyl surﬁgﬂyl 6y§|§di‘%e ﬁay zeHBrgpgﬁég gy% RS Hz : 2H);

3.42 (d, d = 7 Hz : 2H); 4.25 (s : 1H); from 7.20 to

7.35 (mt : 8H); 7.75 (broad d, J = 6 Hz : 2H); 8.93
10 (broad d, J = 6 Hz : 2H)].
4—{1—[Bis(4~chlorophenyl)methy1)]azetidin—B—
ylidenemethylsulfonyl}pyridine may be.prepared by
carrying out the procgdure as described in Example 20,
starting with 0.8 g of 1-[bis(4~chlorophenyl)methyl) -
15 3~ (pyrid-4-ylsulfonylmethyl)azetidin-3-o0l, 50 cm® of
dichloromethane, 0.22 cm’® of methylsulfonyl chloride
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
20 2 cm), eluting under an argon pressure.of 0.5 bar with
a mixture of cyélohexane and ethyl acetate (40/60 by
volume) and colledting 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-
| 25 chlorophenyl)methyl)]azetidin-3—ylidénemethylsuifonyl}—
pyridine is obtained in the form df a white crystalline |
poﬁder.
1-[Bis(4-chlorophenyl)methyl) -3~ (pyrid-4-

ylsulfonylmethyl)azetidin-3-ol may be prepared by



carrying out the procedure as described in Exanple 20, starting with 33 g
. of sodiumtungstate, 10 cnB of water, 0.25 cnB of 100% acetic acid, 9.5 g
of 3 5 nmethylsul fanyl pyridine, 15 cnB of 30% hydrogen p&epiamker 2884t hen 2
cnB of 32% aqueous ammonia and 2 cnB of a 37.5% aqueous. -sol ution of
sodi um hydrogen sulfite. The crude oil Mtained is crystallized with 20 cn8
~of .diisopropyl ether, the crystals are filtered, drained 10 and dried

bt ai ned i n the Tor m SHe B e efts madchy Eepare ppY!! 411 A1
Met hyl sul f any [Well e rrying out _the progedure in

. the.foll owi ngéag%]‘rr#nlg{r{'eo%% é’D‘mr? oé u%%s%)aénﬁ%%ﬁrr %Jiegelgr 5“38‘828 ?@' a -

wmxture, heatgd 110 B80Gunders &f gan.s &fi % f s8zampopysidine and 100
~cnBof _di met hyl di sul idé. Aft§{ Stﬁ??ﬁ#% #899% ﬁoﬁfghgte 0C,  the reaction

‘mxture is coplwd t @ 20Ccnd@nd st hoospuebfiedabydfraciiona glistillation
under 20 reduced pressure. 8.4 g of 3-nethylsul fanyl pyridine are obtained

“in.the fobm ofetehyiaddl fealylowdiidjwied, 115. pm’96f CABO 1y 0 g sl dixigdxanpl e

22 1' 4-(1-[Bis(4-chl orophenyl)nethyl]azet.idin-3 25 - 7

yl met hyl sul f emd Jghar & re’may Bé%pegpeces bymcata yimg dutn be procedure as .

described in Exanple 20, starting with 0.15.g of .

4-{ 1- [ bi s(4- chl cropiemaysraadydtijon ofz soddivm- Bydrogen sulfite. The

'yl i denenet hyl sul fonyl }pyridine, 20 cnB of a 50/50 m xture of '
di chl or onet h&td 9t let nedyi$ g@vagallized with 20 cm’ of

'.diisopropyl ether, the cryétals are filteped{ drained

10 énd_dfied under redﬁcéd pressute (é.?'kPa). 4.5 g of 3-
methylsulfonylpyfidine-are'obﬁained'in the form of
whife crystals kmﬁp. = 58°C.) 7.

3—Methylsulfanylpyriaine ma? be bre?afed by
'carﬁyin§ out'the procedufe in the.follbﬁing'manner:
-15- 20 cm® of isocamyl nitfite are added to a mixture,

- heated to 80°C under argon, of 9.4 g of 3-aminopyridine
and 100 cm?iof dimethyl disulfiae. After stirring for 2‘
hours at 90°C, the reaction mixture is cpbled'to 20°C
and then purified by fractional distillation under

20 reduced pressure. 8;4r§ 6f 3—meth§lsﬁiféﬁylp§ridine are
obtained in the form of a pale yellow’liquia, b.p. =
90°C/30 mm of mercury. | |
Example 22 ) ~

4—{14[815(4—chlorophenyl)methyi]azetidin—B—

25 ylmethylsulfonyl}ﬁyridiné may‘be prepared.by carrying
out the pro;édu:é as described in Exaﬁple 20, starting
with 0.15 g of 4-{1-(bis(4-chlorophenyl)methyl}]-
azetidin43—ylidenemethylsulfonyl}py:idine, 20 cm’ of a

50/50 mixture of dichloromethane and ethanol, and 80 mg



3 Septenber 2004 151 of sodiuntborohydride 0.13 g of

4-{1-[ bi s(4-chl oro-

" phenyl)nethyl]azetldln 3-ylnmethylsulf '"onyl}pyridine is obtained in the
_formof a white powder [1H [ VMR spectrum (300 Mz, Ciﬁﬁkpkﬁﬁkﬁzﬁﬁﬁ) ~from

2.75 to 2.90 (m 1H); 2.88 (t, J = 7 Hz 2H); 3.36 (t, J =
(d, J =7 Hz : 2H); 4.25 (s 1H); from 220 to 7.35 (nt
.d, J =6 H 2H) 8.93 (broadd J=6H : 2H)]. 4-{1-]

-methyl)]azeti.din-3- 1 i, denenet hyl sul fonyl }
‘carrying out :ﬁ @hé§hﬂé@cr¥béé Hnoﬁxénéﬁe [bps (4

7 Hz : 2H); 3.42
. 8H ; 7.75 (broad
Bi s(4-chl orophenyl ).

p r|d|ne naé;be pr epar ed . by

PFAg. with 0.8

,gzgtld}n[gigﬁﬁIChthﬁg EQ§F&ﬁ| Fé Phgﬁge£§¥% &%@Xgilﬁg%gagggF;g%LI
chloride 15 M 19f E%edE@%%h%Fag'Q99¥r'gpﬂger F%&ﬁﬁﬂge éé%%ﬁﬁ 1S

purified by c onatography ona silica gel

0. 04-0.063 nmy3deight, 20cam) §i ArBi&s) 2 Cidon & Utd NG yndey @f ar gon

pressure of 0.5 bar with a m xt'ure of- cyclohexane and et hyl acetate (40/60 -

by 20 vobumg)x)aned @@l l@Gting 204en8 buact 3ons. (Eragtkonsyd to, gg are
‘conbi ned and concentrated to dryness under ‘reduced pressure (2

kPa) .

0.42 g of 4-BL4bi@(,4T = 7 Hz : 2H); 4.25 (s : 1H); from 7.20 to

ehlorophenyl)nethyl)]azetld|n 3- ylldenenethylsulfonyl}
~obtained i n theé¥ dmh of 8&)whi7t.&5cripsbabll dpeJ 256pﬂmder2
(Bi s(4- chlor%phenyl)nethyl%] 3- (pyrg? 4-

pyrldlne IS
Hl, 8.93

4-{1- [Bls(4 chlorophenyl)methyl}]aéetldln 3-

10 Aylldenemethylsulfonyl}pyrldlne may be prepa

red by

carrylng out the.procedure as described in Example 20,

startlng w1th 0.8 g of 1- [bls(4 chlorophenyl)methyl)}—

—(pyrld 4- ylsulfonylmethyl)azetldln ~3-0l,

dichloromethane, 0.22 cm® of methylsulfonyl

SQ cm® of

chloride

15 and 0.8 g of 4-dimethylaminopyridine. The crude product

is purified by chromatography on a silica gel celumn

(particle size 0.04-0.063 mm, height 20 cm,

2 em),_eluting‘under an aréen pressure of 0

'a mixture of cyClohexane and ethyl acetate

20 -volumé)} and collecting'20~cm3

10 are combined and concentrated to dryness

reduced pressure (2.7 kPa). 0.42 g of 4-{1

diameter
.5 bar with

(40/60 by

fractibns. Fractions 5 td

under

(bis(4-

chlorophenyl)methyl) Jazetidin-3-ylidenemethylsulfonyl}-

pyridine i1s obtained in the form of a white

25 powder

crystalline

1-{Bis{4-chlorophenyl)methyl) ] {(pyrid-4-

vlsulfonylmethyl)azetidin-3-o0l may be prepared by

carrying out the procedure as described in Example 20

starting with 2.5 g of 1-[bis{4-chlorophenyl)methyl)]



yl sul f onyl net hyl ) azeti din-3-0l may be prepared by carrying out the

procedure. as described in Exanple 20, starting with 2.5 g of 1- %bi s(4-

chl-orophenyl )methyl )]-. 3. Septenber 2004 152 azeti di n35epipmbes@0048 of

‘tetrahydrofuran, 2.6 g of 4- nethylsul fonylpyridine. and 1.8 g of

- potassiumtert- butoxide. The crude pro]d?%' t.obtained is purified by
chromat ography on a silica gel colum (particle size 0.04-0.063 mm height

30 cm dianeter 3. .- el uting, under _a rgon pressure of 0.5 bar with
di chl or owet-ha%%eﬁjhcglra._h?’e“norbﬁ’t 170 < xPhr gegFggVéﬁPgPBﬁBt hank @ndt nkt hanol
(98/2 by vol f?g] i.ng. - for act i . __Fractions 8 to 27 are
conbi ned and%g%%%%n ra’f%d‘htepyﬂf%g‘élregz/%g?ﬁm?dgr Orfggﬁgeagsﬁruénsg&r%"(z.? kPa). A
cream color powdes i ' ' i3 Hecrystal Li froom5 cnB of ‘
acetonitril e?ggl'he_ cr yétr%iés)tgalﬁle&é?%%rﬁ, O%éragﬁrﬁagngugggelgdun er reduced

~ pressure (2. 7cl’1'i‘<ffﬁétogﬁa;ﬂ*39 o al-dihiisa Q;%‘lcI&'dlru‘ﬂi?xhq%ﬁélr)t%tl@yls)i]zé?" (pyrid-4
15 'yl sul fonyl net hyl )azetidin-3-ol.are obtained in the form of. white
~crystals, 5m p0.4A800%3 a MatdiytsullF0oryd, pyriiagiete r Ryrhe pnepaned by
carrying out the procedure as described in Exanple 20, starting with 14 g
~of sodi um t ungsdet egn 4oy gfrasstuere, 020 .0. @& rcnd thf dicG¥oacekitbaaei d, 3. 3
g of .4-nethyl sulfanylpyridine, 6.5 cnB of 30% hydrogen peroxide and then
-0.25 cnB of 3% aefrioust oMk tarre pic g cofl o3 Prs¥haagueods meghaniban of

. sodi um hydrogen. sulfite. The crude oil obtained i;s crystallized with
0 fractiQns. '

10cnB of diisb%ﬁ%ﬁnﬁy Volume)_and'collectlng-Z —-cm
- | Fractioné 8 to 27 are éombinéd.gnd concentrated to
‘lO 'd;yness under'redﬁced pressure (2i7rkPa}. A Cfeém;
colored powder is obtained which is recrystaliized from

3 of acétonitrile. The Cryétals are filtered,

f.s.gm
'drainedrand dried under reduééd pressure (2.7 kPa).
1.4 é of lf[bisiéichlorophenyl)methyl)]~3f(PYIid—4—
- 15 7'ylsulfonyimethyl)azetidin-B—ol.are obtained in the form
of white crystals, m.p. = 130°Ct
| 4—Methylsulfgnylpyridine may be prepared by
éarr?ihg'out thé procedure as'described in Exampie 20,

3 of water,

Starting with 14 g of sodium fungétate,‘4 cm
20 0.05 cm’ of 100% 'Iace-tic'a'cid'., 3.3 g of 4-methyl-

| suifanylpyridine, 6.5 cm?\df.BO%”hydrogen peroxide and
‘then 0.25 cm® of 32% éqﬁeéus'ammonia and 1 cm® of 37.5%
 aqueous solution of sodium hydrogen,sulfite. The crude
" oil obt;aihed'is‘crysl_talliz‘cléc.i with 10 cm® of diisopropyl

.25 ethe?, the crystals are filtered, drained and dried

.under_reduced pfessUre (2.7 kPa). 2.6 g of é—methyl—

'sulfonyipyfidiné ére;ébtaihéd,iﬁ fhe form of white

crystals.



.25 ether, the crystals are filtered, drained and dried under. reduced
pressure (2.7 kPa). 2.6 g of 4-nethyl- sulfonyl pyridine are obtained in the
formof white crystals. 3 Septenber 2004 153 10 4- Met ByleptembenygP@dri di ne

. may be prepared by carrying out the procedure as described in Exanple 20,,
starting with 11.0 g of 4-nercaptopyridid¥e, 105 cnB of 1 N sodi um hydroxi de
~and 6.2 cnB8 of methyl.iodide. The crude oil obtained is purified by
distillation under reduced pressure. 4"0'% of 4- nmethyl sul fanyl pyri di neare
obtained in the formitiek Ppgf6§§§BYrB¢ﬁ.e:mT§OEF4BreHﬁ¥6¢ B¥rcury. -

Rt e L R S
o7 BLo 1T s 8 T, ol YRRt ARl el ety wer aron
. 3-[(3, 5-di flugr apfaany )ng%‘ilof:&_@)él methyl enelazet i di e, di sspl ved 4y 25 cnB of

~anhydrous net hanol and 25 cnB of anhydrous dichl oronmethane. After stirring

for 24 hogrs,cri8 @Ml ebreaned ardpb@i¢aBdobydiebloroget bangnaee added,
.the mxture is separated after. settling, washed with 20 80 cnB of water and

"then 80 cnB afedumesntpticatsedeaqueouy sdadiumechlositléangl gyt o8indheror gani c
~-phase is dried with magnesiumsulfate, filtered and then evaporated to -
' obtained in the form of a white paste, b.p. = 120°C/45
mm of meréury. |
| Example_23 _ ‘
10 1—[315(4¥chloropheny1)méthyla—3¥[(3}5~
difluorophenyl)sﬁlfonylméﬁhyl}azetidine-may be prepared
by carrying out the'proceAure'in the fgllowing manner: -
78 mg of sodium,boréhydriaerare éddéd, under aﬁgon, to
a solutiqn'of 0.50 g 0f 1—fbis(4—Chlorophepyl)methyi]—
15 .34[(3,5—difluoiophenyl)sulfonylmethylene]azetidine

3

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 dichldromethane are added,
~the mixture'is-separated afterrsettling, wéshed with
20 80 cm’ of water aﬁd'then 80 cm’ of'afsaturated aqueous
éodium chlbride solution. The orgéﬁic phasé is dried -
with magnesiumrsulfate; filtéfed,éﬁd then evaporated to
'dryness-uﬁder reduced pressuref(2.7'kPa). The residue
is chfométdgraphed on a silica gel column (particle
25 siZe-0.02—OL04 mm,;height 20 cm, diameter 14 cm),
. 'eluﬁing under an argon pfessﬁre of 0.7 bar with a
'mixture.df Cyélbhexéne_aﬁd ethyl a¢étate f90/10'by

3

volume) and collecting 5-cm fraétions. Fra;tions 60 to

82 are combined and concentrated to dryness under



dryness under reduced pressure (2.7 kPa). '(I)'hgzrgsi)gue irs] cthmatzggraphed
.on .a silica gel colum (particle .25 size mm _hei g cm

~di ameter 14 gr‘r), el uting under an argon pressure of 03Peptembgr 2804 _

m xture of cycl ohexane and ethyl acetate (90/10 by volune)- and collecting
5--cnB fractions. Fractions 60 to 82 &5 conbi ned and. concentrated to
dryness under 3 Septenber 2004 154 reduced pressure (2.7 kPa). 0.29 g of

- 1-[bis(4- chlorophenyl)nethyl]-3-[(3,5-difluorophenyl )s_ul f onyl -

net hyl | azet i deAeices sbeacHsa i(A-Th&PRormDeRSagwhit &- [sbsid-[ 1H NVR.

2.95 . 1H);.2.88 (t,
e BB e el e Mo 5 5 (4
| from7.20 to 7.35 (m 8H ; 7.44
‘- (1 m 2Z|) ]1 ’ (t %‘é’léizfg %lt‘%u %E4°EHP€%@Bhéﬁg}F§%FﬁW]O@ 3 (@hBte

di f | uor ophen I t az repared by carrying out
tlhe procgduréB%L%Ht ﬁ)ﬁ év? : ﬂ%ﬁlg‘%déjzfﬂgz’??@é%ﬁ' t?; I[EEFP?f onyf£@Mi ori de
are adde 18:8 s(4 oxophen t

di fl uor opﬁemz/l ?gultgo %reg(ﬁjf/l ]azgrl d|é nfgl J(fﬂ\{ dggso?l\}iﬁn%?ﬁmﬁl% of by 16 g
di chl or onet hage gt —r ggm. t ergtpye 0 ortions, by

of 4-dinet hqulgm %o pf/zrgl di %gp Aféltg% 5% hgurswe reactl onzé?n ure is :

washed wi th 3afimes130QrepBgot gvagle(ﬂ @ngl ﬁ{len 171@)0 e, 20, & sat ur at ed
aqueous sodi um chl ori de .sol uti on.
- 7.35 (mt : 8H); 7.44 (mt : 2H) ).
.,Example 24 |

10 1-[Bis (4-chlorophenyl)methyl]-3-[ (3, 5-
difluorophenyl)sulfonylmethylene]azetidine may.be
prepared by carrylng out the. procedure in the followlng
manner: 4 3 cm3 of methylsulfonyl chloride are added to
18.8 g of 1-[bis(4 chlorophenyl)methyl] 3-[(3,5-

15 - difluorophenyl)sulfonylmethyl]lazetidin~3 ol dissolved
in 800 cm® of dlchloromethane at room temperature,
followed,. in small portlons, by 16 g of 4-dimethylamino
pyridine. After 22 hours, the reaction mixture is
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 (partlcle size.0.02-0.04. mm,‘helght

25 36.cm, dlameter 8. 5 ‘cm) elutlng under an argon pressure
of 0.7 bar w1th a mixture of cyclohexane and ethyl
acetate (90/10 by volume) and collectlng 250-cm®
fractions. Fractlons 2 to 148 are comblned and

concentrated to dryness under reduced pressure (2.7



~organi ¢ phase'is'dried with magnesiumsulfate, filtered and then evaporated
to dryness under reduced pressure (2.7 kPa). The residue (25 g) is

chrornat ographed on a silica gel columm (particle size3®ep®nthedZ00dn hei ght
25 36 cm diameter 8.5 cm eluting under an argon pressure of 0.7 bar with
~a mxture of cycl ohexane and ethyl acetate (90/10 by vol une) and

- collecting 250-cn8 fractions. Fractions 2 to 148 are conbi ned and
concentrated to dryness under reduced pressure (2.7 3 Septenber 2004 155

kPa). 2.79 g %Eah- -4 bl % (%1-hi ot Bpieliioheaapnenyd meg el 1di3H Uén Spheny | )
NNR. Spact rum {00+ W0 GO L ES TP Y L S inep e 4280100 | 219
(8515 (5 AR 02 Kiky o dR gl 08 Ll Jug B2 B bR (3hiALOm 725

to 7.40 (nmt : : | _
hi orophenyl ) resdny] ] 631h( Bpmy di f bugi ophenyby) sukfoay|pet hyltazefidi n-3-ol

t
may be prepared by carrying out the procedure in the ollomﬁng manner: 10 -
42.9 cn8 of 1(6 Mydutydlid himm. irH).hexaee @re added drepwi seqto.a

"sol ution of 13.2 g of (3,5-difluoro- phenyl)nethyl sulfone in 800 cn8 of
“tetrahydrof urmm.; Afdwer7 @5 dhoursmt(m70Csangd 0. achqmi at 24930C, 14 g of
1-[ bi s(4-c hl orophenyl ) et hyl ] azeti di n-3-one di ssolved 15 in 150 cn8 of
t-et rahydrof uran are addiil dfomidiseathenyliaBLthAfltier-3 (B30B3idl uo?dC, the
reaction mxture is poured into a saturated anmoni um chl oride sol ution and
“extracted wi tPherhl) swukkaritiate thhe Jeragdiiicd npffasd. ey be prepared by
.' carrYing out the procedure in the following ménner:
10 42.9 con® of 1.6 M butyllithium in hexane are addeé
' dropwise to a solution of 13.2 g of (3,5-difluoro-
phenyl)methyl'sﬁlfone in 800 cm® of tetrahydrofuran;
After 0.5 hour at ~70°C and 0.5 hour at -30°C, 14 g of
" 1-[bis(4-chlorophenyl)methyl]azetidin-3-one dissolved
15 in 150 cm’ éf_tetrahydrofuran are added dropwise at
-70°C. After 3-hours.at -70°C, the reaction mixfure is
poﬁred'into a saturated ammonium cﬁloride solution and
extracted with ethyl acetate: The organic phasé is
washed twice with 400'cm?'of water and then 400 cm® of a
20 saturated aquequs'sqaium-éhloride'solution, dried with
magnesiﬁm_sulfate,-filtefed and then evéporated.tb
dryness under red@ced,pressure (2.7:kPa)..The residue
(25}14‘Q) is.ghromatographed on a siliéa gel coiumn
(particle size 0.06-0.04 mm, height 3I cm, diameter
25 7;5 cm), eluting‘undéf;an argon pressure of 0.5 bar
with & mixture of q&élohéxané and ethyl acetéte (85/15
by volume)land cOlleE£ingf200—cm3 fractions. Fraétions

13 to 16 are comﬁiﬁéd and concéntrated'to dryness under

reduced press@re (2}7 kPa),‘After crystallization from



‘washed twice with 400 cnB of water and then 400 cnB of a 20. saturated
aqueous sodiumchloride solution, dried with nmagnesium sul fate, filtered
and then evaporated to dryness under reduced pressure3 Septemberg§04 The
residue +(25.14 g) is.chromatographed on a silica gel colum (particle
size 0..06-0.04 nm height 31 cm dianet® .25 7.5 cn), eluting undera n
“argon pressure of 0.5 bar with a m xture of cycl ohexane and ethyl acetate
- (85/15 by volune) and collecting. 200-cnB fractions. Fractions 13 to 16

are conbrnedE%Hd”cdﬁ%@ﬁ%r5FédrF618Pyﬁ€§sd6HdBEf FeduBedfptabBiFédt2. 7 kPa).
 After crystallrzatr n fr t 004 156 ethyl ether, filtration and
“drying, 4.5 §drH! iﬁrﬁﬁ §ngﬁ§r met hyl ] -3-[ (3, 5-

‘ difluorophenyé%_)i??{kgr%%%fe H %h %%e e@ﬁgﬁ? ed obgal ed |n the formof a

white solid 0 op eny one nay prepared by

cartying out diHRfaduigel BokheokOL! GHiRg oBRARST: 225 o8 of vater and,
in small quantities at 5C, 3 g of oxoneR are added to a sol ution of

13.3 g ofs(3, 5- d|f|UQGQ§h©ﬂEhL6&bbﬁbﬁyhﬁm€€h9&3§9iY§He'ﬁa 19- 450 cnB of
met hanol . After 20 hours at roomtenperature, the. reactron mxture is .

diluted Wi t h pdieghirercoigt kareyand vatethangrsepanatednathertsetéding. The
~organic phase is washed twice with 700 cnB of water and then 700 cn8 of a
~sat'urated aquecus:rsodi2émcohi| of i Wetds swmd utimnsmalrl ephandttit inmgresi um

sul f at e, frltered and then evapograted to dryness under reduced pressure
o 5°C, 56.3 g of oxone  .are added to a solution of 13.3 g

’ of (3,5-d1fluorophenyl)methylsulflde dissolved in
10 450 cm® of methanel..AfterVZO hours at room | |
tem@ératdre, the:reactiondmixtu:e is diluted with
dichloromethane and water. and separated after settling.
The Organic'éhaseris waehed twice with 700 cm® of water
~and then 700 cm? of a saturated aqueous sodium chlorlde_
15 solutlon, dried with magnesium sulfate, flltered and
then evapo:ated to dryness under reduced pressure
(2.7_k9a). 13.2 g of r3,54difluorophenyl)methyl sulfone
are obtained in the form of a white solid.
(3,S—Difluoropﬁenyl)methylsulfide may be
20 __prepared by carrying out the'proeedure in ﬁhe following
manner: 64 cm? of 1.6 M n- butylllthlum in hexane are
added dropw1se 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 sclution and extracted with ethyl



(2.7 kPa). 13.2 g of (3,5-difluorophenyl)nethyl sulfone are obtained in the
“formof a white solid. (3,5-Difluorophenyl)nethylsulfide may be '20
“prepared by - carrying out the procedure in the follow ng Septemtsr 2084 cnB of
1.6 Mn-butyllithiumin hexane are added dropwi se at -7.0Cto 11.8 cnB of
1- brono- 3, 5- difluorobenzene diluted i n,¥0D0 cnB of ethyl ether,. After 0.5
hour at -70C, 14.2 g of S-nethyl 25 nethylthiosul fonate dissolved in 60 cnB
of: tetrahydrofuran are added dropwi se at -70C. After 3-hours at -70C and .
then 18 hour 8T atEomThenpenandice Phaske iseaeshed bivktereith poored® i nto a
saturated a iumchl-oride solution,and extracted with ethyl -3 Septenber
2004 157 acet’dt &2 Fre 20CgaArd ﬁﬁgsémlsoﬁa%h%@t@V@%ﬁﬁvﬁquﬁqux)and&xmof wat er

“and then 300 %q% gf a saP rated aqugo odium chloride solution, dried
Wit h- nagne5|un1suIF§t3° LP8r eGTARG PRER BPIPBFARBASEBL@FGness under

e, PSS Loy bttt s 1 0

are obtained int Ae f6Fm of oA ye Fet a-

chl d t 4 t t f 0.40
¥ 7 SPerorneRessackd (e Tafdal. 1313t oR! ??Eﬁﬁbﬁiﬁwé’gﬁ?” ] '22e?. di he
in-20 cnB ofetdiahLOFOAR Bi‘@eobe‘aiﬁédsihrtg@gf{:ﬁrﬁ gf hagg);es rO

tenperature, the'reaction mxture i's washe @ sht Tated
sodlun1hydrog&amp¢arbanate sol ution,: drled over magnesi um sul f at e,

_ 0. 25 g of meta chloroperben201c acid is added.
at room temperature to.a solutlon of 0.40 g of 1i-
10 [b15(4 chlorophenyl)methyl] -3- (phenylsulfanyl)azetldlne

1n'20 cm®

of dichloromethane. After stirring for
3 hours at room temperature, the reaction mlxture is
' washed w1th 30 cm’ of a saturated sodlum hydrogenr
carbonate solutlon, drled over magnesrum sulfate,

15 flltered and concentrated to dryness under reduced
pressure (2.7 kPa). After chromatography on a 31llca
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 isdlate 100 mg of 1-[bis{4-chloro-
phenyl)methyl] 3-T(RS) phenylsulfinyl]azetidine in the

25 form of a whlte solid [1H NMR spectrum (300 MHz, CDCl3,
& in ppm) 3 01 (broad t, J = 7.5 Hz : lH), 3.32
(broad t, 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)]



15 filtered and concentrated to dryness under reduced pressure (2.7 kPa).
After chromatography on a silica gel colum (particle size 0.06-0.200 nm
hei ght 25 cm dianmeter 2 cm, eluting under an argon PiSeptember@no4 0. 8 bar
wi th,an ethyl. acetate/cycl ohexane 20/80 by 20 vol unme m xture and
col'lecting 60-cnB fractions, fractionst™®to 16 are conbi ned and
concentrated to dryness under reduced pressure (2.7 kPa), taken up in
hept ane in or er to |s late '100 ng of 1 -[bis(4-chloro

phenyl ) net hy 5% -phenyl sul fi nyI ] azetl dine in the 25 formof a white
. solid [1H NIVRspectr 0 01 (broad t, J = 7.5 Hz -
1H); 3[32 (broad t, Lig%—g?v%gzﬁi‘me HjFe aﬂ%e% f%a%re‘f ral Porigiqps o)

3.59.(m : 1H),; 4 Atéf(ﬂrqla%zfs,o 8éjlgi)bfrlo §to 7.65 (ms 13H) ] . 3
6 1 [

',Septenber 2004 158 are added in several portions

"~ to a solutionfe 1qfe]th[ 11864~ (phenylsul fanyl £ :
chl or ophenyl ) net hyIE?%?iﬂI( p#enyl@ul fan;?l fé’%’ets'r‘d. ﬁgyl 318%83.1 l%?rBlof water, 3.4

chB of aceti @.acidh® 3f4wedBrof 3. gt bahalr anebtli.c/ 28,063 quikarie acid. After
stirring for 20 hours at roomtenperature, the reaction mxture is diluted

- With 100 cnB esfhadicdhlaordonethané, ofashetund ¢ hadidi nest 400 il g Wat er,
- dried over magnesiumsulfate, 10 filtered and concentrated.to dryness under
reduced presour € hondePa)t. rAbrerteopeomitiogs aphy omaatsohimaxtged col um

(partlcle size 0.06-0.200 mm: hei ght 40 cm
is dlluted w1th 100 cm” of dlchloromethane, washed with

3 times lOO CHl of water, drled over magne51um sulfate,

10 filtered and concentrated. to dryness under reduced
pressure (2.7 KkPa). After chromatography on a silica
gel column (particle size 0.06-0.200 mm, height 40 cm,
diameter 2 cm)’, eluting under an argon pressure of
0.8 bar with an ethyl acetate/cyclohexane (20/80 by

15 wvolume} 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)methyl]-3-

20 (phenylsulfonyl}azetidine in the form of a white solid
["H NMR spectrum (300 MHz, CDCl;, & in ppm) : from 3.35
to 3.50 (mt 4H); 3.96 (mt : 1H); 4.44 (s 1H}); from
7.20 to 7.35 {mt 8H); 7.57 (brecad t, J = 7.5 Hz
2H); 7.68 (tt, 9 = 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
solution of 0.6 g of methyl 5-{{1-[bis(4-chlorophenyl)-

methyl]azetidin-3-ylidene}methylsulfonylmethyl)thien-2-



dianeter 2 cn), eluting under an argon pressure of 0.8 bar with an et hyl
acet at e/ cycl ohexane (20/80 by 15 volunme) m xture and col | ecti ng 60-cnB
fractions, fractions 9 to 15 are conbi ned and concent B&e@&mbﬁrmﬂﬁ'ness
.under reduced pressure (2.7 kPa), taken up in heptane, the solid filtered
and dried in order to isolate 0..23 glofS 1-[bi s(4-chl orophenyl ymethyl]-3
20. (phenylsulfonyl)azetidi ne in the formof a white solid ['H NW
-spectrum(SO Sinppm.: from3.35 to 3.50 (nt : 4H); 3.96
(mt 1H); 4. 44 (cerbOf at?r 6Fh 7? 9@ tf ﬂ%@a(rrﬁl cqHyed £GANbISRd t, J

- d, 5H22H)OZ68 ttt 8 1.5 Hz,: 1H); 7.88 (broad d, 25 ]
7.5 H 2H)]. © ExafBfe f?cﬁéog Wﬁ OFs b ﬁHBE‘?%h?HFlH@ f&%@l‘a%ﬁe?ﬁtto a

-sol ut f hit or oph
O o0, 8BRS, (Ll LBLR Fee ML B W o prannr 2004 150
I I h .
redium 4 S5k L Tekene el LR Ho T 5 hours

at 20C bef or ¢ . 7agai BEbEbAGLAOBb BGn LGy BEOUN a enented with 5 8.7
ng of sodium bor o%ydrl de. l,&fter 9 ](:)urs azgfj?g%%mfgt%%g%a ture %t he reaction

mxture i s cepgpathebed, t@hedfé'aéﬁozwﬁdﬁitﬁﬁ@mf@dccg{@%f&&f .+, kKPa) . The
‘residue obtained is suppl enented with 100 cn8 of dichlorone hane and 20

-cnB of distibHredenat &ndeih%d@cémpre%mﬁe separ ated) affpr selitdjng, the
organlc phase
obtained is supplemented with 100 cm® of

dlchloromethane 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) -
methyl]azetldln 3 yl}methylsulfonylmethyl)thien 2~
ylcarboxylate is obtained in the form of a white powder
{"H NMR spectrum (400 MHz, (CD3},S0O d6, & in ppm)

20 2.60 (t, T = 7. 5 Hz 1H); 2.86 (s : 3H); 3.14 (mt
2H) ; from 3 20 to 3 35 (mt : lH); 3 45 (broad t, J =
7.5 Hz 1H) ; 3.82 (s : 3H); 4.47 (s : 1H); 5.27 (d,
J = 11 Hz 1HY; 7.28 (d, J = 4 Hz 1H):; from 7.30 to

7.50 (mt 8H); 7.72 (d, J = 4 Hz 1H) ]



‘washed-wi th-twice -20 cnB of distilled water, dried over magnesi um :
~sulfate,filtered and concentrated to dryness. under reduced pressure. (2.7
. kPa). The residue obtained is purified by flash chron8Segtagiey2004 silica
‘gel 15 [eluent: cycl ohexane/ethyl acetate (70/30 by volune)]. 0.18 g of
methyl (RS) -5- ({ 1- [bis (4-chlorophenyl) - '

met hyl | azeti di n- 3-yJ} et hyl sul fonyl net d0 t hi en-2- yl carboxyl ate is
obtained in the formof.a white. powder . [1H NMR spectrum (400 Mz,
(CDB)ZSO dé, 5in ppm 20 2.60 (t, J =7.5 H 1H); 2.86 (s : 3H); 3.19 (m
2H) ; from3-.20 to" 3. m@tmyh 5= ﬂHr[big(ASC@pradhEnyl)métﬁyk&—: 1FD 3 82
(s : 3FD 4. 47 (s : 1 (d, -J =11 Hz : FD.; 7.28 (d, J Hz :

1H) ; from 7A2e30-dig- Tﬂedﬁvle}meeh)vlﬁuifwyeleetbylt FaientRyy)-. 3

Sept enber 2004 bi s(4- ¢chl or ophenyl ) net hyl ] :
azeti di n-3- yﬁ4£§? N%&Fh?Pgup%oﬁFIﬁéP A FHnF8R- fo}ioﬂéﬁﬁo%?Fa?é= may be
obtained in th

5- (nethylsulﬁbni{%£|QM%f%ﬁr§2%g get?géﬁggfgpgﬂﬁegﬁyé)aaaga 2at room

4 i 6.12 f
LeTper AL IO 0o, ¢ SR 3 58 cHLULLED 81y fud? 1

t et r ahydr of urgny cﬁhr‘qittrrt&%gyhetrrée $4spenshanieht aingd hs 890!{991319 70C. There
are successivel’y added 47 g of 10 potassiumtert- bgtOXIde & t hen after

-1 hour 30 ni rrbApMeANRREALINE zatsal ut-BoBnef 14 Fo6MBndfor
net hyl sul fonyl chl oride’in 8 cnB of ethyl ether over 2 ninutes. The reaction
medi umi s mmU@tmaMyﬁﬂdﬁUrhnhauﬁ then. the suspension obtained is '
‘ cooled to -70°C. There are successively added 2.47 g of
10 potassrum tert-butoxide, and then after 1 hour 30 min
at this temperatcre'a solution of 1.7 cm’® of
.fmethylsulfonylchloride in 8 cm® of ethyl ether over
1'2-minutes. The reaction medium is maintained for 1 hour
: atr—70°C and rﬁen.the temperature is allowed tc rise te
.15 around 20°C before pouring in 80 cm® of distilled water.
The;tetrahydrofuran is expel;ed under reduced preseure
~and the aqueous residue obtained is extracted with
.ASOO.cm3 of dichloromethane. The mixture is separeted
after settling, the organic phase is washed with 3
20 times 80 cm’ of distilled water, dried over maghesium
sulfate, filtered and concentrated to dryness under
reduced pressure t2.7 kPa) The residue obtained is
purlfled by flash chromatography on silica gel [eluent
cyclohexane/ethyl acetate (70/30 by volume)]. 1.6 g of
25 methyl 5 -{l [bis (4 chlorophenyl)methyl]azetldln 3=
ylidene}methylsulfonylmethyl)thien-2-ylcarboxylate are

obtained in the form of a cream-colored foam



at -70C and then the tenperature is allowed to rise to 15 around 20C
before pouring in 80 cnB of distilled water. The tetrahydrofuran is
expel | ed under reduced pressure and the aqueous resi dd&eptetmiend4 s
~extracted with 500.cnB of.dichloronethane. The mi xture is separated after
settling, the organic phase is washed with 3 20 tinmes 80 cnB of distilled
wat er, dried over magnesium sulfate, fliflltered and concentrated to dryness
under reduced pressure (2.7 kPa). The residue obtained is purified by

fl ash chromat ography on silica gel keluent: cycl ohexane/ et hyl acetate
(70/30 by volume)]. 1.#8eghgf 55 (methylsulfonylmethyl)thien-2-

;5;([1-[bis(4-ﬁhlo oph?%é%)nethﬁl]a%etldin-3~ _ . : .

-yl i dene} met hy*SGPERYIHFEENTRYt REeAP321)Peat Bokf af @l heeingpranmed: i n -t he.
formof .a cream col qred f.oam Sept enber 2004 161 Met hyl '
5-(nethy|su|P§ﬁ§r%e?%y%f?ﬁ?@n@ﬁéhyﬁgﬁPgg%??é?eaﬁ%ya%%e bi%ided in the
follow ng ma 1 a3l o] di t hyl | hat e, are. added to a
solutiongof %%qgtéfang%hgﬁ %—?%fg%ghg?hg¥§?%#%%@geh¥+g%?%%&_ ate in 150 cnB
“of ethanols a@dcb&%o§9§a%@8&9n15@bEaFnﬁﬁlééhéﬁ%ﬂ*%%&“%%@}iﬁ?ﬁ%@ s QF .7 hours.

"The reaction nmediumis then concentrated to dryness under ‘reduced pressure

(2.7 kPa). Thetweseduesi feaxbtachadr wethukossrti Mesu590 €48 of ethyl

acetate, the conbined 10- organi c phases are washed successively with 250 _
- cnB of distirkkedinat eedind 250thaBotoncsat i ededc s aghwe £hl ogdse sol ution,
“dried over magnesiumsulfate, filtered-and inconpletely concentrated under .

- reduced rredgced pressure (2.7 kPa). The residue is extracted
' with four times 500 cm® of ethyl acetate, the combined
. 10 organic phases are washed successively with 250 cm® of
distilled water énd 250 cm® of a saturated sodium
rrchloride sﬁlut;on, dried,over'ﬁagnesium Sulfate,
filtered and incompletely concentrated under reduced
pressure. The solid which appéarsris isolated by
15 filtration, rinsed with three times 25 cm’ of ice-cold
~ethyl acetate and provides 21.4 g of methyl 5-
(methyléulfonylﬁethyl}thien—Z—ylcarboxylate in the form
of é ¢ream—colored powder.-‘ .
| Methyl 5-(bromomethyl)thien-2-ylcarboxylate
20 may be prépared acceording to the mefhod described by
Wityak J. et al., Biocorg. Med. Chem. Lett. (1995),
5(18), 2097-100. |
Exampie 28 _
| (RS)—l—[Bis(4—¢hlérqphenyl)methyl]—3—[(3,5—
25 difluorophenyl)methylsulfonylmethyl]azetidin~3;
. ylcyclopropylamine may be prebared-in the following
manner: 2.52 cm’ of cycloproﬁylamine are added to a

-s50lution of 3 g of 1~[bis(ﬁ—chlorophenyl)methyl)}~3—



pressure. The solid which appears is isolated by 15 filtration, rinsed with
three tinmes 25 cnB of. ice-cold ethyl acetate and provides 21.4 g of

met hyl 5- (nethyl sul fonyl nethyl)thien-2-yl carboxyl at e Bréeptamifes2@D4 of a
creamcol ored powder. Methyl 5-(brononethyl)thien-2-ylcarboxylate .20 may
be prepared according to the method described by Wtyak J. et al., Bioorg.
Med. Chem Lett. (1995), 5 (18) , 2097-1f%0 Exanple 28

(RS)-1-[Bi s(4-chl orophenyl )nethyl]-3-[(3,5- 25

T T e e
16277 (3. 5- i AES SRR Oty T BT Shy TS TR HA Grrel =" o AT 30 ong
of . dichloro e, iy rat u i.n_.th i ' nder an inert
argon atnnspﬁgﬁgég&F%EEQSS%Eggrg'aPﬁge%eﬁ%eggéggeg?ﬁggh%éééag%%r%f 24C, 5

the reaction amdUMY $LRRCER hatedoundenrbedced. PEESSHT 6¢(Sqmbar) at a-
tenperature in the region of 40C 5.26-9 of a pale yellow foam afe thus

obt ai ned, 5 whirgh feeamiics trlienmUpsi BoRBeRBBa®Ed GhebLoreagtbane and 2. 52
cnB of cycl opropyl am ne. The solution obtained is 10 stirred-at a
tenperature ipresseinmeedidombafr}23€, 2 tadperatarénent ths goagasnosphere, for 87 -
hours:-and then concentrated under 3 nbar at a tenperature in the :

' 40°C. 3.26 g of a pale vellow foam are thus obtained,

Which foam is taken up in 30 cm’® of dichloromethane and
2.52 cm® of cyclopropylamine.‘The soiutipn obtained is
10 stirred at a temperature in the iegidn of 21°C, under
an inert argon afmosphere, for 87 hours and then
“éoncentrated undei.B mbar at a temperature in ﬁhe
region of 40°C. 3.64 g of (RS)-1-[bis(4-
‘chlorophenyl)methyl]—3—[(3,5—diflﬁorophenyl)—
15 methylsulfonylmethyl]azétidinf3—ylcyclo§ropylamine are
| thus obtained in the form of a pale'yellow foam. ('H NMR
5pectrum (300 MHz, CDCl;, & in ppm) : 0.29 (mt : 1H);
from O.40-to 0.75 (mtl: 3H); 2.50 {mt : 1H); 2.73 (s
3H}:; 2.90 {unresolved complex : lH); from 3.45 to 3;70
20 (mt : 3H); 4.36 (bfoad s : 1H); from }1.60 to 4.80
| (broad unreseclved complex : 1H):; 6.87'(tt, J = 9 and
2.5 Hz : 1H); from 7.20 to 7.40 (mt : 10H)]. |
Example 29 -
(RS)-{1-[Bis (‘4-—C_hlo'rophenylA)methyl] ~3-{(3,5-
25 difluorophenyl)methylsulfonylmethyl]azetidiﬁ—B—yl}—(2—
p?froiidin—l—Ylethyl)amine may be prepared in the
following mannerﬁ 0.076 cm? of l~(2faminqethyl)—

pyrrolidine ié added. to a solution cf 50 mg of 1-



region of 40C. 3.64 g of (RS)-1- [bis(4

* chl orophenyl ) met hyl ] -3-[ (3, 5-di fl uorophenyl )- 15

- met hyl sul fonyl net hyl Jazeti di n-3-yl cycl opr opyl am ne ar & Seplamsbari2064 ned i n
t he forn1of a pale yellow foam [1H NVR spectrum (300 MHz, COCl3i 5 in
ppm 0.29 (m : 1H); from0.40 to 0.75 (nt : 3H); 2.50 (nt : 1H); 2.73
(s 3FD;2.90-(unresorved conplex 1H); frbe33.45 to 3.70 20 (nt : 3H); 4.36
(broad s : 1FD fron14 60 to 4.80 (broad unresol ved-conplex : 1H); 6.87
(tt, J =9 and 1H); from7.20 to 7.40 (nt : 10H)]. Exanple 29
(RS) -- (1- [%}%“{7& chﬂczﬂhﬁgn@lﬂyrreathw{)ﬁm [ 35S {diduogoprenyl) -

difl h f onyl tid '
-p;rrgfrgpnegyb%%€%£¥‘ghé Oqﬁﬂgﬁﬁé%ﬁ?%géﬁﬁ%ﬂqﬁnﬁhénf8Iﬁoﬁﬁhgoﬁanner 0.076

n8 of 1-(2- di dded . | yt f 50 f 1
AT T e S
o-di 11 uor ophepyty, (RLIVeULany| RNy el d %%t' A 10,0.8.6m8 of

~di chl or onet hane, ‘at- a tenperature | e region of

ar gon at mosphes€a i e S04 P atORt AIRBR ot v3lel “he@h%t AgigpgrFature in
the region of 21C, under an argon atnosphere,. for ourg concentrated

~under an airszTe@Maider taMRaiRinR fdspHeie , r%lxoazofnoﬁ%g and .then the
crude residue obtained is dried under reduced pressure (about 3 nbar) at a
10 tenperatur@nn¢enﬂuaﬁeﬁyundaﬁ aﬂﬂalx(BSkebh-hhla(%emperature in
" the region of 42°C and then the crude residue obtained
1s dried under reduced pressure (about 3 mbar) at a
10 temperature in the region of 40°C. (RS)-{l-{bis(4-
chlorophenylimethyl]-3-{(3,5-difluorophenyl)methyl-
sulfonylmethyllazetidin-3-yl}-(2~pyrrolidin-1-yl-
ethyl)amine 1s obtained in the form of an ochre-colored
foam. ["H NMR spectrum (300 MHz, CTDCls;, & 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 (t, J = 6.5 Hz : 2H); 3.06 (d, J =

I

8.5 Hz : 1H); 3.17 (d, J 8.5 Hz : 1H); 3.32 (d, J =

8.5 Hz : 1H); 3.41 (d, J

Ml

8.5 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)methanesulfonylmethyllazetidin-3-~
yl}lmethylamine may be prepared according to Example 29
25 starting with 50 mg of 1-[bis(4-chorophenyl)methyl)]
[(3,5-difluorophenyl) (methylsulfonyl)methylene]
azetidine, 0.5 - cm’” of dichloromethane and 0.3 cm’” of a

solution of methylamine in tetrahydrofuran (2 M



: chl or ophenyl ) net hyI] 3-[(3,5-difluor ophenyl) nmet hyl -
“sul fonyl net hyl Jazetidin-3-yl}-(2-pyrrolidin-1-yl- ethyl)amne is obtal ned
in the formof.an ochre-colored foam [1H NWVR spect r uthSep&mivA200€DC1 3i 8
inppm ; from15 1.75to 1.95 (nt.: 4H) from2.55 to 2.85 (nm : 6H);
2.79 (s 3H) ; 2.91 (t, J =6.5Hz: 2H 3.0.6 (d, J = 8.5 Hz 1H); 3.17 (d,
J.=85H : 1H); 3.32 (d, J = 8.5 H21641H) 3.41 (d, J =85 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 : . 2H) . EkmmleBO
(RS)-{1-[Bi s(sflé’rﬂl(ﬂr’dphe(%xﬁl))'r{fét'ﬁ Ep- é‘FPéOSOPBFFN&bWSEHéMﬂ (3,5-
- ) et hanesul f o net_h azeti th ne be prepar ed
accordi ng to(%xgalmﬂ ég klﬁ’rllsl’f&%\?}‘gﬁmg%k@ BFetl
1[b|s(4cho vl )k 5--di.flL.ugrophe :
(et hyl sul fo ¥‘H>]1 ene )lazg)ht ﬁ%\%‘j 1B, EB SnBOoR GF ﬁl $PBERUREHE-and 0. 3
~cnB of a sol GHI SJHROfs gt hyhaghbe Rz} etpahyd %UF) Eh yré Seppgnber 2004
164 solution). ( RS)- fl [ bi s(4-chl orophenyl%lmet hy ? é B-

di f1 uor oplenydg etohylbswatonylreebhykhazekbdier- 3- 14 }”EthY'@E‘“esh ; obt ai ned
inthe formof a yellow gum [1H NNRspectrum( 400. VHz, CDC13 in ppm

+: from2.00 2.06.(20 :(BHoad 3unrkegdl ved=congkex :LH1H)3 2862d(SJ._3§1),, 2.76
- (s :.SFD; 3.04 (d, J =9 H : 1H); 3.18 (d, J = 9 1H); 3.37 (AB J =9 Hz
- :2H); 4.31 (diz 1Hﬁ):43557(§ABH)J 6. 89HEt t, 28) = 9.and(R.5 HH); 4AHps 7.22 (s
- 4FD; ‘- 24 (S iﬁﬂ. 1H), 6(%5 (Et?HG)= 9 and 2.5 Hz : 1H); 7.22 (s :
4H), 7.24 (s : 4H); 7.32 (mt : 2H)].
10 - Example 31
(RS)F{i—[Bis(4—chlorophenyl)methyl]~3—[(3,5-
rdifluﬁrophényl)methylsulfdnylmethyl]azetidiﬁ—3-
yl}isobutylamiﬁe ﬁay,be prepared aCcordiﬁg to Example
29, starting with 50 mg of l—[bis(4—chl¢rophenyi)—
.15 .methyl)]—3-[(3,5~difluorophenyl)(methylsulfonyl)—
methylene]azetidine, 0.5 cm’ of dichloromethane and
- 0.0596 cm?® of isobutylamine.' (RS)-{l-—[bis(d—chléro—,
phenyl)methyl]-B-[(B‘5—difluorophenyl)methylsulfonyl—
'methyl]azetldln 3- yl}lsobutylamlne is obtalned in the
20‘ form of a white foam [ H NMR:spectrum (300 MHz, CDCl3 o
in ppm) : 1.01 (2d, J =7 Hz : 6 H); from 1.70 to 2.15
{(brocad unresolved complex : 1H}); 1.76 (mt 1H); 2.51
(dd, J = 10.5 and 7 Hz 1H); 2.76 (s 3d); 2.80 (dd,
J = 10.5 and 6 Hz.: 1H); 3.01 (d, J = 8.5 Hz 1H) ;
25 3.14 (d, § = 8.5 Hz 1H); 3.32 (d, - J = 8.5 Hz : 1H};
3.44 (4, J = 8.5 Hz : 1H); 4.31 (s : 1H); 4.58 (s
iIH); 6.88 (tt, J = 8.5 and 2.5 Hz : 1H}; from 7.15 to

7.30 (mt : 8H); 7.35 (mt : 2H)]



10- Exanple 31 (RS)'--{ 1- [Bis (4- chlorophenyl) nmethyl] --3- [ (3, 5-

~di fl uorophenyl ) net hyl sul f onyl net hyl ] azeti di n-3- yl }isobutyl am ne may be

‘prepared ‘according to Exanple .29, starting with 50 ng Sgptember 2004

1-[ bi s(4-chl orophenyl) 15 methyl)]-3-[(3,5

-di fluor ophenyl ) (et hyl sut fonyl ) - net hyl ene] azetidine, 0.5 cnB of _

~dichl oronethane and 0.0596 cnB8 of isoHJFylanine. (RS)-(1-[bis(4-chloro-

" phenyl )nmethyl ]--3--[(3, 5-di fl uorophenyl) nethyl sul fonyl - :
-met hyl ] azeti |niaéﬂg sobutylamne is obtained in the 20 formof a white =

foam [ 1H NWMR spe(ﬁrumd(SOO MHz, CDC13 6 in ppnm) : 1.01.(2d, J =7 Hz : 6

D5 5 00 s R S P B Pt b fa 1S5 2 6
S Hz 1H); 3.01 c(lob?)lulam(;ﬁxe%j)ﬂmle'@n’yl%%l%o#%lﬁn@th%l a8e®j E‘)Zm 3lH); 3.32 (d, J =

85Hz:1H) 4.58 (s 1H); 6.88
c(tt, J 8. 5 AN th 8 didne )y bler @Fe ak@dtgcczra@nﬁnEo E8Ehpi1&- 35 (ant

H]. 3 Septerrber 2004 165 Exanple 3

RS) - (1-[ B s(staof iorgopliety IS omeighyif] 13{b(.3,(8- chlorophenyl)methyl)]

f I uor ophenyl ) nmet hyl sul f onyl net hyl ] azet i d| n-3- yl }ethylam ne may be

epar ed accordi g &-@i@damwmc@hz@yﬁ)simrthymgu\mfbhyw:ua*ghpiene] -

[ bi s(4-chl orophenyl ) et h

[ (3, 5-di.flarstoshaml - r%pﬁylgﬁlﬁbﬁlqumﬁw@m@]ancaz%ﬁ dime 0f0.85 cnB of
ichloromethane and 0.3 cnB of a solution of ethylanmne in tetrahydrofuran
2°M solution of ethylamlne in tetrahydrofuran {

(
2
(
di
o pr
1-
3-
d
(

solution) (RS)-{1-[bis (4 chlorophenyl)methyl]— -[(3,5-

10 difluorophenyl)mgthylsulfonylmethyl]azetidin 3-
yl}lethylamine is obtained in the form of a yellow gum
["H NMR spectrum (300 MHz, CDCl; & 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 : 1lH); 6.89 (tt, J

1l

9 and 2.5 Hz
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)methylsulfohylmethyl]azetidin 3~
y1l-N' dimethylethane-1,2-diamine may be prepared
according to Example 29, starting with 50 mg of 1-
[bis(4-chloxophenyl)methyl)]1-3-[(3,5-difluorophenyl)

25 (methylsulfonyl)methylene]azetldlne, 0.5 cm” of
dlchloromethane and 0.0659 cm® of N, N- dlmethylethylene—
dlamlne (RS} -N-{1-bis{4- chlorophenyl)methyl] -3-[(3,5-

dlfluorophenyl)methylsulfonylmethyl]azetldln 3-yl}-



1- [ bi s(4-chl orophenyl )nethyl]-3-[(3,5 10 -

~di f1uorophenyl) net hyl sul fonyl net hyl ] azetidin-3- yl}ethylamne is obt ai ned
in the formof a yellow gum [1H NWVR spectrum 300 Mz, 36@&9&&@2&04 ppm
1.22 (t, J = 7Hz: 3H; from2.70 to 2.85 (nmt : 2H) .77 (s 3H); from
2.95 to 3.10 (unresolved conplex : 1H); 3.05 15 (d, J 8 5 Hz 1H); 3.17
(d, J =85 H : 1H); 3.33 (d, J:8516-EI|—-|);3.40(dJ 8.5 Hz : 1H);
4.30 (s : IH ; 4.54 (s : 1H) ; 6.89 (tt, J =9 and 2.5 Hz : 1H); from7.15
to 7.30 (mt : 8H); 7.34 (mt 2H)]. Exanple 33 20 ° '
(RS) - N- { 1- [ BiN/(A'ctlimophamdbeamst-iy[l-ddamine is obtained in the
[ (3,5-di.fluorophenyl)nethyl sul fonyl net hyl ] azeti di n- 3- '
CyI}N N - di ey |t HardUte2 taiadninE Wiy beepFepar é400d8ar dPAgle o Exarrple
- 29, ,startlng th 50

[bi _s(4-chl oxt dph&RAY me?h?%)i 351 €81 5. di PPudFepHefiyf) H35: 2H) |
(met hyl sul fo hyl ] .azetj di he, 5 of i.chl aronet hane and 0. 0659
e of NN it ethi{‘@ N 6%% 2] 08B0, e And O
(RS -N-{1-b eny thyl 1+ 3-

di f 1 uor ophen;slﬁf)%rre% glu fo)néyl)lrrrggt(%l IJaze%gl |n 3 yllf{)?: gepte Y2004 166
- N ,N-dineth e- di n s okt @i reg_in t f10F fs a tefoa
[1H NVR spec%/dr umn?égoojml’\%/l—lz A e(d Jol n%pgmﬁz: 1@2 (ﬁ1 :3'@'”?{ Z\Q@Z% _
6 Hz : 2H).; 4 5994s: :18H) 6. 8% 9(4:t(,t,J3= 3 @ndz 2. 52H), 3&@6 Gdp1d = 5 8
Hz 1H); 3.16 (d, J = 8.5 Hz 1H); 3.30 (dy J:'85Hz:1H);3.41(_d,J:
8.5 Hz : 1H); (4. 30H)S :7.24) ;(s : 4H); 7.34 (mt : 2H)7. :

solution). (RS)--{1-f
t hyl
I

U'I

lExample 34 .

0 (RS) -1~ [Bis (4-chlorophenyl)methyl] -3—[(3,5-
-difluorophenyl)méthanesulfonylmethyl]*3—methylaietidine
méy be prepéred—in the following manner: a‘few dfops of
pure methyl iodide are added, under an argon atmosphere
at a temperatufe iﬂ the region of 24°C, to a suspension

15 of 400 mg of mégnésium tﬁrnings in 2.5 cm® of .anhydrous
diethyl ether, followed by 1 cm’ of methyl iodide 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

20 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

25 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]

3

azetidine in a mixture of 1 cm’” of tetrahydrofuran and



.4 55(s : 1H); 6.88 (tt, J =9 and 2.5 Hz : 1H);- 7.21 (s : 4H ; 7.24 (s
o 4H) 7.34 (mt 2H ] . Exarrple 34 10 . '

(RS)--l [Bi's, (4-chl orophenyl )methyl]-3-[ (3,5- 3 September 2004 .
'difIuorophenyl)nethanesulfon yl met hyl | - 3-met hyl azeti di ne nmay be prepared in
the following manner: a few drops of pure met hyl iodide are added, under
an argon atnosphere at a tenperature i he region of 24C, to a suspension
15 of 400 ny of nagne5|un1turn|ngs in 2.5 cnB of anhydrous diethyl ether,
foll owed by ﬁs iodide in solution in 22.5 cnB of diethyl

- ether. The s 6@hs?6n g%%n%ﬁh?ﬁ sT??r%RF?%RS%RPrﬁ?ﬁﬁ%ﬁ?%ﬂl%.tenperature

in. the regiqn.qf an hen cQQ led, to a._t eratu in 20 the_region of
0C with an iStlfredﬁgor d %ﬁPés 765 temBFréﬁ eNéESéSﬁpF%ﬁloargfadded at

©a tenperatur el e 1.89hen OEeB§Er§@9 Lhep %HS ES LLofde ”%555 ﬁ% vel | ow

stirred for 1 nlnutes at a tenperature in the réeg on 0

suspensi on ohltg@ainRed si.S Thadgded-xa it o 0C to
~a solution of 8 5 5 thl ngk %ugﬁggf%gﬁgﬁ§€%ﬁégﬁyP leﬁega R 0h

(3, 5- dlflworl@rmheﬂmilbfn@thyiw&é@w&)m hyiecﬂﬂnfa%ettlu@atedl R@est ure of
1 cnB of tetrahydrofuran and 3 Septenber 2004 167 1 cnB of diethyl ether.
- The suspensi amrobiigimedttloirsdessbinedohor Thehpanstabnamigopesatyre in the
region of O0OC and then at a tenperature in the region of 25C for 16 hours.
" The bl ack sudpénsived obt silnsdred dilhasedowpthd WGQhCﬂBlDteethyé acetate and

- 15 cn8. of ‘sat urat ed aqueous
- : solid residue is rinsed w1th ethyl acetate and then

‘w1th:water. After decantation of the flltrate, the

10 organic phase is separated ‘washed with 10 cm3 of water,
10 cm? of a saturated. aqueous sodium chlorlde solutlon,
drled over magne51um sulfate, flltered on 51ntered

- glass and concentrated under reduced pressure_(20‘mbar)
-at a temperature in the region of 43°C.-550.mg of an

15 orange“colored feam are thus obtained, which_foam is
purified by preparative thin-layer chromatography on
silica [l4 preparative Metck Kieselgel 60F254 plates;
20x20 cm; thicknees 0.5 mﬁ;.deposition ie solﬁtion 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 dichleoromethane and. reacted with 500 mg of

thiophenol resin (supplier Argonaut, 1.45 mMol/g) and



anmoni um chl ori de solution. The reaction mixture is filtered on sintered
gl ass covered with Celite, the solid residue is rinsed with. ethyl acetate
and then with. water. After decantation of the filtraB&eptambet@004 ganic
phase is, separated, washed with 10 cnB of water, 10 cnB of a saturated.
aqueous sodlun1chlor|de solution, dried over nagne5|un1sulfate filtered
‘on sintered glass and concentrated undé®8 educed pressure (20 nbar) at a
‘tenperature in the region of 43C. -550 ng of an 15 .orange-col ored foam are

th bt whi_ch fied b t t hi n-|
ch?gngtoglggﬂy oﬁkc?FFV@E“F%&gﬁaéﬁggﬁF?ge?ébgg%ﬁ?iZgbl F %%é%%ﬂrﬁlates
20x20 t hi_gk d i } d hl th
iUt 1 ng wi th°% Aot RAASP220Ca: Ehi SPonErAane R xtore: (e YeRtts R0 ume)
After eluti oasoffltﬂa@réenencgaaﬁéggadgmgug0 the 9§§i£§dar$ra3?ry§éd\’“th a

et hanol - di chl or onet hane (15-8 ne) m xture ion on sintered

gl ass and therfitﬁVaQ@hab!r@ﬁe@fqathaﬁ@ veat ﬁygggferfgug@[@c@ﬁ@éé%é& at a 25
tenperature in the region of 40C, 290 ng of a white foam are obtai ned,

whi ch foam i andessekuedetinpibseaBeof s ABAY I SUisa di hboF QrEEdane @ngd- react ed
with 500 ng of thlophenol resin (supplier Argonaut, 1.4.5 nWl/g) and 3 :
Sept enber 2004gioh68£143°6f efhyBengdoananehiesi o). BrarMbd/gnddy 38 hours
at a tenperature in the.reglon of 20C. The suspension is filtered on
“sintered gl asgichh&opmsiiasdapeotvadedn i ¢n’ difdimhdmetdneneaard are
filtrate is concentrated

. reacted with 1 cm® of ethylenedlamlne for 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 énd
10.cm® of water. After deqantation, the'organic phase is
washed with'iO_crh3 of a 1 N aqueous hydrochloric acid
.solution, 10 em® of a saturated aqueoué sodium hydrogen,

' carbonate solution, 10 cm® of water, 10 cm’

of a
- 15 saturated agqueous sodium chloride solution, dried over
magnesium sulfate, filtered on sintered glass aﬁd’
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,’ flltratlon on sintered glass and then

evaporation of.the solvents under reduced pressure at a



"5 under reduced pressure (5 nbar) at a tenperature in the region of 43C
©272.8 ng of a white foam are obtained, which foamis dissolved in2 cn8 of
di chI oronet hane and reacted with 1 cnB of ethyl enedi aBiSeptefndrer 2004 0ur s at
tenperature-in the region of 24C. The crude residue 1.0 obtained is
taken up in 50 cm3-of ethyl acetate and 10-cm 3 of water. After
decantation, the organic phase is wash&P with 10 cnB of a 1 N aqueous
hydrochloric acid solution, 10 cnB of a saturated agueous sodi um hydrogen
carbonate solution, 10 cnB of water, 10 cnB_of a 15 saturat ed aqueous

sodi um chl or .t(féﬂpfﬁqﬁqr@n 1ngrihed T6gdPn ﬁ’égﬁ@sicuml%l -fafg, ofi I(R&) sd-on
sintered gl as ncen n ressure (8 nbar) at a

t enper at u?e i Q‘l_cgjaloorr?péf g fgé'lti ﬁg%gﬁgagpal e yeI(I ow fo?am are

.obt ai ned, whigl I t i h C. . '

chr olmat ogr aplhy o"&%{qﬂh‘% }#Et%g’lg)r%t%?)\? lﬁ}% %l :’g’s@FEgP’lééﬁﬁéﬂlBFat es;
20x20 cm t higkness O.madMin q%o%otrhogfl R sl q_&g %dm@b' oronet hane] ,

.eluting with a nmethanol - dichl oromethane m xture by vol une).
After 25 el utdpattafunt hes 0z0me1GopeIRPNSli g drant:he d;egsl f£d dnoduct with a

-met hanol - di chl oronet hane (15- 85-by volune) mxture,' filtration on
~sintered gl ass. &and 4 hersBvaparat i(@roald. d.he solfventis undey ;redoged pressure
at a 3 Septenber 2004 169 tenperature in the region of 40C, 191.4 ng of
(RS)-1- [ bi s(@- chloriophéiryl:) mét) hy Bl-23- [(bk8a8-d, & = 7.5 Hz : 1H);-
difl u'Ofopheny?J .)4%‘9?(@/’1 sL'Tu,I=f-c%n'yI rEr{E;t hyl:L]H 3- rret hyI %igtalddlsn? o) 5 6‘85 -
S (tt, J =9 and 2.5 Hz : 1H); 7.12 (mt : 2H) from 7.15
10 to 7.35 (mt : BH). | |
: Ekample 35
'-(RSX—I-(24{1~[Bis(4;chlor0phenyl)methyl]— -
[(3}5—difludrophenyl)methylsulfonylmethYl]azetidin-B—
Ylsulfanyl}ethyl)—4—metﬁylpiperazine may be prepared in
15 the following manner: 128 mg of l-(ethanethiol-2-yl)-4-
methylpiperazine are added:to a solﬁtion of 99 mg of
l—[bis(4—chloropheﬁyl)methyl)1—3—[(3,5-difluorophenyl)—
(methylsulfonyl)methylene]—azetidine in 2‘cm3 of
dichloromethane, ét 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 mMoi/g)
are added. After stirring ové#ﬁight at a température in.
the regioﬁ-of 20°C, the suspeﬁsion.is filtered ahd the
resin ié rinéed with twice 1 cm® of dichioromethaneL‘The
. 25 filtrate is concentrated'under-reduéed pressure. 125.mg 3
of'a white oii are thus obtained, which oil is purified.
by chromatogréphy on silica (13-cm3 of 0.06-0.2 mm

silica), eluting with a methanol-dichloromethanse (0~100



are obtained in the formof a white foam['H NVR 5 spectrum (300 MHz,

~CDC13, 6 inppm : 1.75 (s : 3H 2.67 (s : 3H); 2.74 (broad d,.J = 7.5 Hz
: 1H); 2.93 (d, J =7.5 Hz : 1H); 3.21 (broad d, J = ISeptdmber26{)4 3. 46

(d, J')=7.5Hz : 1H) ; 4.33 (broad.s 2H) ; 6.87 (tt, J =9 and 2.5 Hz :

“1H); 7.12 (m : 2H) from7.15 10 to 7.35 (nt : 8H . Exanmple 35 (RS) -1-
(2-t 1-- [Bis (4- chlorophenyl) nethyl]1%3-

[ (3, 5-di fluorophenyl)nethyl sul fonyl methyl ]azetidin-3-

yl sul fanyl } et hyl ) -4-nmet hyl . pi perazi ne may be prepared in 15 the follow ng

“manner: 128 rqidhfthpn erifandvhivelugey| wiztumet-hfhsi fergtinasare added. to a
solution of 99 ng of, : o , . '

©1- [ bi s( 4- chl STBPIFERARGTECHY! FFhe- SepdFes. irrdusitopienyPrrbined and |

- (et hyl sul fon%olrg net hyl ene] - azeti di ne iRF’FZ cnB of dichl oronethane, at a -

él u

‘tenper at ure TP FEiSSh 6 BESEE. &r TEERFEANE TE98MARghP 2afYa

tenperature iy t(%)._rle__g(izqr’{ 10f b%ggﬁt_%gﬁoggpg%ﬁl\/ﬁgr 'eftlh?/llﬁi _resin (1_.7 nmvwl/g)

- are added. After stirring overni ures in, the region of

20C, the syspension.4:sifid 0. ' ith.tw.,ce 1 cnB

~of -dichl o%rret ha(ng’g'.rs 'Idﬁg12u5orgo?):h%?lgtqzqﬁetgﬁgér?%g?toggtlggrth%irgZ?&é%&é\é\hpr essure.
125 mg of a whida iry13/e N u340ﬁb%hgqg¢ WhizGhnai b rbs cRUGT EhedinhYy
chromat ography on silica. (13 cnB of 0.06-0.2 nm silica), eluting with a

- met hanol - di chlrororetiane of0whi®@ IrSeptesbery 2008 IFO-anent hego w5, by

volume) m xture. The fractions containing only the desired product are °
conbi ned. and (CD3) 2SO dé, & 'in ppm): 2.15 (s : 3H); 2.30 and 2.41

(2mfs : 8H); 2.55 (mt : 2H); 2.85 (s : 3H); 3.02 (mt :

8.5 Hz : 1H)}; 3.38 (d, J = 8.5 Hz

10 2H); 3.09 (d, J

1H); 3.42 (d, J =.8.5 Hz : 1H); 3.79 (d, J

B.5 Hz
1H); 4.68 (s : 1H); 5.37 (s : 1H); from 7.30 to 7.50
(mtv: 11HY) .-

Example 36

15 (RS)—(2—{1—[Bis(4—chlorbphenyl)methyl]—
3-1(3,5-diflucrophenyl)imethylsulfonylmethyl]lazetidin-3-
ylsulfanyll}ethyl)dimethylamine may be'preparedrbg
carrying out the procedﬁre as 1n Example 35, starting
witﬁ 29 g bf lftbis(4-chlorophenyllmethyl)]—3—

20 {(3,5-difluorophenyl)(methylsulfohyl)methylene]—
azetidine, 2 cm® of dichloromethane, 84 mg of
2—(dimethylamino)ethanethidl and 706 mg of Merrifield
resin (1.7 mMCl/g).'36 mg of (RS)-(2-{1-
[bis{4~cthrOphenyl)methyl]—3—[(3,5-difluorophéﬁyl)—

25 meth?lsulfonylmethylfazetidiﬁ—3—ylsulfanyl}ethyl)u
dimethylamine are thus obtéine& in'the form of an offf

white powder.



~concentrated to dryness under reduced pressure. 62 ng of
(RS)-1-.(2-{1-(bis(4-chl orophenyl)methyl] 5

3-[(3, 5-di fl uorophenyl).net hyl sul fonyl met hyl ] azeti di n- 33 September2004

yl sul fanyl } et hyl ) - 4- et hyl pi perazine are thus obtained in the formof.
white crystals (1H NVR spectrum (300 Mz, (CD3) 2SO d6, 6 in ppn) 2.15
(s: 3H ; 2. 30 and 2.41 (2nfs : 8HL712.55 (nt : ZFD; 2.85 (s : 3H);
3V02(nt ~10 2H); 3.09 (d J =85H: 1H,; 3.38 (d, J =85 Hz 1H); 3.42
- (d; J =.8.5 Hz : 1H); 3.79 (d J=85H 1H); 4.68 (s : 1H); 5.37 (s :
1H) ; from7. ?@ﬂaﬁ@hﬂ@d (nt. llH)] Exanpl e 36 15 (

RS)-(2-{1-[Bi s(4- chloro%étnyl L

" 3-[(3, 5-di fl uor ophenyl )¢ )ﬁﬁﬂsdﬂﬂoﬁﬁ &QFH?FFQZéﬂPBFﬁyéJ‘ (4~chloro-

Drocedurs e AEEARGEYAg. > ‘?Aéf. o AR aéﬁ%ﬁ%e%ﬁy%pﬂ?g fh-

. chl h I I L)
?ne?L?FsﬁP?oﬁ&ﬁ?ﬁg'hiﬁkndﬁ %g%g%h 1a§ggrogg§ng chﬁP%F%%e%ﬁaﬁhe 84 ny of
| /29§d| ggt%sl g][flo?%)o)@,tﬁgnﬁta%@ andof0esay of Wor kif be! drsfesin (4.7 mol

~ (4-chl 0r0pher06h)llﬁtdﬂhé|thy3‘)b@1%n§'l(i'—f hueh%%ﬁ}ﬂlehr%&methylﬂ] (3,5-
'nethylsulfonylnethyl]azetldln yl'sul fanyl }et-hyl')- di net ylan1ne are thus

obt ai ned i n the Ifuerepbiengn ) akthyaBiutl€cpgwBet hy3cBephesbedir004n171 Exarfpl e
37 (RS)- {1 [[4 (Chl or onet hyl ) phenyl ] - (4-chl or o-
1125 cm® of ethylamlne (2 M solution in -

tetrahydrofuran), containing 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 cm3 of ethyl acetate
and 5 cm? of a saturated aqueous sodium. hydrogen
carbonate solutlon. The separated organic phase is
washed with 5 em’® of water, 5 cm’ of a saturated aqueous

15 sodium chloride solution, dried over magnesium sulfate,
filtered on sintered glass and coneeﬁtrated under
reduced pressure (15 mbar) at a temperature in the
region of 40°C. The yellow o0il obtained ig purified by
preéarative thin—iayer chromatography on silica (2

20 preparative Merck Kieselgel 60F254_plates; 20x20 cm;
thickness 0.5 mm; deposition in solution in
dichioromethane]; eluting with a methanol -
dicﬁloromethane mixture (3-97 by volume). After elution
of the zone corresponding to the desired product with a

25 methancl-dichloromethane {(15-85 by volume) mixture,l
filtration on sintered glass and then evaporation of

the sclvents under reduced pressure at a temperature in

the region of 40°C, 17 mg of (RS) {1 [[4-



phenyl ) met hyl ] -3-[(3, 5-di fl uorophenyl ) net hyl sul fonyl - - :
- met hyl }azetidi n-3-yl}ethylam ne may be prepared in the 5 follow ng manner:
A solution of 40 ng of (RS)-(1-[[4- - (chl oronet hyl) phéPgptegmber 2804

chl orophényl ) nethyl ].-3-- [ (3, 5- ,

di f | uorophenyl ) net hyl sul f onyl met hyl ene] azetidine in 0.1125  cn8B. of
ethylam ne (2 Msolution in tetrahydrafiran), containing a grain of
sodiumiodide, 10 is stirred at a.tenperature in the region of 20C for .2
hours and then diluted with 20 cn8 of ethyl acetate and 5 cnBof a
- .sat'urat ed adyddes ogeditym) ppenggdn (dcahborabbesellutebhyl ThRe-$¢pabat ed
organic .phase is washed with 5 cn8 of water, 5.cnB of a saturated agueous
15 sodi um chl%GSlde remhenvdn neghivd g udfonviaghasildpestiilane3~ filtered on
sintered gIasi ang1 oncentrated under reduced pressure (15 nbar) at a
tenperature it {HEYAEGNG a5 #6E21TRE ¢8I EEF SPEMoBfarnBBAiFe patifi ed by

~preparative thjnzl.ayer _chronma i on.silica [2 2, 0 -preparative Merck -
Ki esel gel 60 2E4Ngﬁa98§?pﬁﬁ§2%ggéfﬁﬁ¥hiéﬁﬁg§§80q%’nﬁ]l%é§ﬂghii%nl}n '

sol ution i ichi ar hanel,, . &l uting W t ol, ,dichlofpnet hane

m xture (§?Q%qﬁygbolﬁne .'A?béf gf&%ﬁgﬁlbgkgtﬁéggoggchr?ngo%dégg to the

desired prodygt Wzt ;a4 .39 (@iqeq@qgog:@bchgogoqggpa@go&l§-§§ p¥ vol une)

m xture, filtration on sintered glass and then evaporation o he sol vents

under reduced .prsesatr @ atipajt.enperature in the region of .40C, 17 ng of

(RS)-{1-[[4 3 Septenber 2004 172 '(chloronmethyl) o

- phenyl ] - (4--chl or ophenyRsmet{Ayl[][43-(Ce3 oTomethyl) phenyl] - (4~chloro-

phenlemethyl]—Bf[(3f5—difluo:ophenyl)methylsulfthlw'
i0 methylepé]azetidin may beﬁpfepared in the following
manner: 05525 cmé of N,N-diisopropylethylamine is adaed,
.at a tempeiature in the.region of 21°C, to a solution
of 590 mg of (RS)-[4-((4-chlorophenyl)-{3-[(3,5-
: difluorophenyl)methylsulfonylméthylene]azetidin—l—

? of anhydrous

15- yllmethyl)phenyl]lmethanol in 5 cm
‘dichloromethane, follbwed by 0.19 cﬁ; of methanesulfonyl
chlpfide. After 1 hour at a temperature in the region
of;21°C, 2 cm’ of a methanol/dichloromethane:

{(2.5/97.5 by vblume)‘mixture are added and then after
- 20 75_minutes the reactioﬁ mixture is concentratéd under
reduéed pressure (20 mbar) at a temperature in ﬁhe
région of 40°C. The yéllow foam obtained is purified by.
- chromatography on silica (50 g of,O.dG—O.Z mm silica
contained in a column 3 cm in diameter{; elpting with a

25 methanol/dichloromethane {0/100 and theﬁ 1/99 by o |

volume) mixture{ collécting 1O—¢m3 fractions. ?he

fractions containing only the desired product are

combined and concentrated to dryness under reduced



di fl uorophenyl) - net hyl sul fonyl' net hyl ] azetidin- 3- yl}ethylamne are

. obtained in the formof a white solid [1H NVR spectrum (400 MHz, (CD3)
2S0 d6, Sin ppm : 1.11 5 (t, J =7 Hz : 3H); from 2. 2Geptentaes 20041 :
8H)'; 2.95 (s : 3H); 4.44 (s : 1H); 5.09 (s : 1H; from7.10 to 7.55 (nt
: 11H)]. (RS)-{1-[[4-(Chloronethyl)phenyl]-(.4-chloro phenyl)-nmethyl] -3-
[ (3,7 5-difluorophenyl)methylsul foinyl-179 net hyl ene] azetidin may

be' prepared in the follomnng manner: 0.525 c¢n8 of

N, N-di i soprop.ylethylanmine is added, at a tenperature in the region of 21C
to a sol uti orpresfswBI0 g lof2 @@Spi[4R§O¢{thdMepheapkpméﬁh&QB 5

di f1 uor ophenyl) nethylsulfonylnethyleneggﬁetldln
yI}nethyl)phéﬁﬁﬂﬁﬁﬁﬂkﬁﬂﬂthQ$Eyaﬂﬂ@)ﬁﬁ yaBoud 3, 5dd@ﬁﬂgp@nethane
followed by 0.19 cnB of nethanesul fonyl chloride. After 1 hour-at a
tenperature|9?QH¥§)F$§Wﬁ+ q&fO?YémQEW%%§“6fa&e§éﬁﬁﬁﬁoPFG|éhPéronethane
(2.5/97.5.b A volun%% g%rr&tare ded en after 20 5 mnutes the
reaction m xtOrE €%t éH‘& dé’rye 8@0 @%Pressure (20 nbar) at a

" tenperature in the regi of 4 t ai urified b
: ch?gnatogﬁgphy on SI|?é§@?5 QQSF §%§8¥§ |I|cg(§6§ géﬁiﬁgrPn a Y ,
~..colum s u8l L t hane 0/100
and t hen 1/9§hﬁ”ghegﬁﬁﬁ%h'#ﬁggﬁyﬂ%eco?ﬁegﬁﬁggg§8g n% gigﬁ%Q%%gF The

fractions CO";H}@rngr]%et@l@nﬁblt heydes b&@ga&eaugh ahe @9&%63@9@;&“0'

~‘concentrated to dryness under reduced Sept enmber 2004 173
manner: 49 mg of sodium tetraborohydrlde are added
portlonWLSe to a solutlon of 420 mg. of (RS);f ((4—

10 chlorophenyl)—{B [ (3, 5 dlfluorophenyl)methyl— 7
sulfony;methylene]azetldln—1~yl}methyl)benzaldehYde,in

3 of methanol, cooled to a temperature in the region

ﬁ cm
of 0°C ({ice + water). After 2 hours at-a tempefaturé in
the reéion of 0°C,'the reacﬁion medium is coﬁceﬁfraged |
15 under reduced preésure {15 mbaf) at a temperature in.

the region of 35°C. The residue obtained isvpurified by
chromatography on silica (40 g of 0.06-0.2 mm silica
contained in a column 3 cm in diameter), -eluting with a
methanol/dichloromethane (1/99 and then 2.5/97.5 by

3 fractions. The

20 volume) mixture, collecting 10-cm
fractions containing only the desired product are
combined and concentrated to dryness under reduced
pressure. 418 mg of (RS)*[4 {{4- cthIOphenyl)~{3 [(3 5=
dlfluorophenyl)methylsulfonylmethylene]azetldln-

25 1l-ylimethyl)phenyl]methanol are thus obtained in the

form of a white foam.



- préssure. 42
- phenyl ]-(4-c
. phenyl ) net h
of a yel |l ow
~phenyl ) et hy
be prepared
added porti
chl or ophenyl

azeti din-1--y¥*

temperature
‘tenperature
“.under T1educe

" “The residue

of , 0.06-0.2
-wth a nmeth

1.2 ng of ( RS)--{l [ [ 4- (chloronethyl)
hl-or ophenyl ) met hyl ]- -3-[(3, 5-difl uoro-

yl sul fonyl net hyl ene ]azetidine are thus oBSaptesber 8080he form

foam (RS)-[4-((4-Chlorophenyl) -{3-[(3,5-difluoro-

| sul fonyl net hyl ene] azeti din-1- yl}nethyl)- phenyl nethanol

in the follow ng manner. 491h¢ of sodi umtetraborohydride are

onwi se to a solution of 420- ny. of (RS)-[4-((4- 10
) - { (3,,5-difl.uorophenyl)nethyl sulfonyl nmethyl ene]

i'n the regl (ic wat er After 2 hours at a
in the regﬁg% hb%l

? benzaldehyde |n 7 cn1of met hanol, cooled to a

T Hje ‘?kélafbrt‘? rﬁ@dl“l?rﬁhiysl cénc,{e(r’?‘t Pat ed 15

PRty pmwf@&n B AT P SR

gﬂ%f}dlc orone ane %QIQQ an en 2%9%?? te%%&“%%?bhgg

mxture, colleetingr-dOnenBi K asd it 'Ii_h.e[bjggpll ons containing only the
uct are conbi ned and concentrated to dryness under reduced

~desired prod
“pressure. 41
di f1 uor ophen
. 1-yl } et hyl
~foan1 3 Sept

10

15

20

25

SciDo BSp R ARSI [ et ¥y chd o gplenyl ) -{3--[ (3, 5-
yl ) met hyl sul f onyl net hyl ene] azeti din 25

)phenyi § e hamet hy et ilis(nabtiained fanytihe forh1of a white

enber 2004 174 ‘Exanpl e 38
methylenejazetidine, 0.5 cm® of dlchloromethane and

0.05 an‘of isobutylamine. 57 mg of (RS)-{1-
[bis (4-chlorophenyl)methyl] -3-[ (3,5~
bistrifluorometﬁylphenyl)mgthylﬁﬁlfonylmethyl]aZetid;n—
3¥yl}isobutylaminé are bbtained in tﬁe form of a pale
vellow foam [1H NMR spectrum {300 MHz, CDCl;, 5 in ppm):
1.01 (d, J = 7.5 Hz : 6H); 1.76 (mt : 1H); 2.47 (dd,
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 :.lH);
3.00 (d, J =9 Hz : 1H); 3.10 (d, J = 9 Hz : 1H); 3.31
(d, J = 9 Hz : IH); 3.40 (d, J = 9 Hz : 1H); 4.30
(s : 1H); 4.74 (s : lH);'7.13A(d,-J = 8.5 Hz : 2H);
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-difluorophenylmethylsulfonylmethyl]azetidine may

be prepared in the following manner: 17 mg of potassium,

cyanide are added to a solution of 99 mg of 1-[bis(4-

chlorophenyl}methyl)}]-3-[ (3, 5-difluorcphenyl) (methyl-

3

sulfonyl)methylene]azetidine in 2.5 cm” of dimethyl



~(RS)-{1-[Bis(4-chl orophenyl)nethyl]-3-[(3, 5- '
- bistrifluoronethyl phenyl) net hyl sul fonyl net hyl ] azetidin- 3-yl}isobutylam ne -
- may be prepared according to Exanple 29 starting with3Sgptegpbef 2004 bi s. (4
chl orophenyl )nmethyl) ] -3-- [ (3, 5- -

bi strifl uoronethyl phenyl) (et hyl sul fonyl - net hyl ene] azetidine, 0.5 cnB of

di chl or onet hane and 0. 05 cnB of isobutylbmine. 57 ng of (RS)-{1- 10

[ bi s(4-chl or. ophenyl)nethyl]-3-[(3,5

bistrifluorometh Iphenyl)nethylsulfonylnethyl]azetldln- 3- yI}|sobutyIan1ne
are obtai ned ﬁ'-hl Giel door miofa d9gwlegatpald dw ft@amrpgmoanR 2gpect Then (300

~ MHz; CDC13, 1.0l (d-J =75H @ 6H: 176 (nt : 1H: 2.47 (dd,
15 J = 10.5 a)fﬁjl 70p°5 34 . t*ﬁq) q%mwl%lt%l ?bgslpﬁfi lsmyateg 79r(s : 3H):
. 2.82 (dd, J 7105 and 5 1H).; H: 3.10 (d,.J
=9 H : 1H) TP ‘“(@ds aJt d‘ﬁ%erafﬁ)re 135‘ ZE e(efegaon 9in0 @I—S‘“d 4.30 (s :

“1H); 4.74 ) 20 f 7 1 5 (nt
-Gtg 7. 96 Ezﬁgé coolbroa %%Efgfﬁfure E%H%hﬁer§5ggga 9% ge (

( RS) 1 [BI§(4.EégEgC9'ph1%wllun) rﬁt @é}ln]c t% %@Ql' ‘?ﬁn er - reducag %IESS

(3, 5- dlfluorophenylnethylsulfonylnet azet |ne may e prep%red I n

the foll ow ngadmrdn takdiD l@ptl@s%hpnbfcM%hg@ &ﬂ@t d g 0| ution
- of 99 ngy of 1- [bls(Af1 chlorégieny|)nethy|)] 5103 Rafed J o $ _

di f 1 uor ophenydi)tti retdued -tﬁrLdsf (El’l)derBanhyhe@E] azes i @tcﬁ&qlcﬂ p?ha'%é?nﬂ of
dlnethyl ‘obtained is dried over magnesium sulfate, filtered and
concenﬁrated uhder‘reduced pressure. 100 mg 6f a‘Yéllow

10 paste are thus'oﬁtained, which pasteris.purified by

_chromatography on silica '(10 cm3 of 0.06-0.2 mm silica
contalned in a column 1 cm in diameter),- elutlng with -
dlchloromethane The fractions containing only the

.desmred product‘a;e combined and concentrated to

15 dryness under réduced pressure; 60 mg éf {RS)-1-[bis (4-
chlorophehyl)methyl]—3—cyano-3-[(3,54difluorophenyl—
methylsulfonylmethyl]azetidine are thus obtained in the
form of a yellow paste ['H NMR spectrum (300 MHz,

(CD3) 250, 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); 3.6l
{(broad d, J = 7.5 Hz : 1H); 3.68 (brocad d, J = 7.5 Hz
14); 4.64 (s : 1H); 5.51 (s : 1H); from 7.25 to 7.50
(mt : 11H)]

Example 40

25 (RS)-{l {Bls {4~ chlorophenyl)methyl] -3-1 (3, 5—
dlfluorophenyl)methylsulfonylmethyl]azetldln-
3-yimethyl}-(1 cyclopropylethyl}amlne may be prepared

in the following manner: 0.03 cm’ of cyclopropyl methyl



- 3 Septenber 2004 175 sul foxide, at a tenperature in the region of 20C_The
yell ow and then brown solution obtained is heated for. 15 minutes-at a
“tenperature in the region-of 40'C and then cool ed to a3tSeptsesker@f@4in the
region, of 20C. The 5 reaction nediumis concentrated under-reduced
pressure and then taken up in 10 cm 3 of dichl oronmet hane, washed with three
-times 5 cnB of water. The organic phasel7@®btained is dried over magnesium
sul fate, filtered and concentrated under reduced pressure. 100 ng of a
~yellow 10 paste are thus obtajined, which paste Is purified by

. chr omat ogr apgtRt @ - sH13%a q 0oénBcetio. 961@. and nrhei | 32angontained i n a.
colunn 1 cmin djaneter),: eIutlng with dichloronmethane. The fracti.ons

cont ai ni ng orf Sk R £ Iifg huRaTetnyYe 18ee 2E8nBAEESaAdcAgnadrertated to 15

d d d . 60 R
ch! o opheny! At 15 bl 59 (. ST FidRaghanyr @hlorophew-“

'-EE%EZ'(EEH R £ St ru%r%“fﬁfy%a': BB E Rty S“EEELZWS”
3275 HZZEQI zeg%dslﬂégii yblr]q‘ol?gae k'fa):l \'ijﬂl?ie79.5 %Z%m ﬁ"% %4rﬁjl(_ghl§rﬁ_31thegn |

1H); from 7. %ﬁ:té)QEﬁ¥Eréﬂﬂre 1%1@%% Eé@theo%020 é> RS s61akBhg(4-
chl orophenyl )net hyl J-3-1(3,5 di f I uor ophenyl )
nEthyIsuIfonyﬂm&&ibédéiﬁﬂdﬂiﬁred at a temperature in the region of
‘20 C for 18 hours and then 2 cm® of a saturated aqueous
sodium hydrqgen carbonate solutlon are added. After
10 decantation,_the organlc phase is concentrated under
reduced pressure 60 ‘mg of a viscous yellow 011 are
thus obtained, which oil is trlturated with 1sopropyl
_ether and petroleum ether. After drylng under 0.1 mbar,-
55 mg of a residue_are obtained which is purified by
15 ‘chromatography on silica (4 e’ of 0.06~0.2 mm eilica
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 to 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)methyl]~
[ (3,5-difluorophenyl)methylsulfonylmethyli]lazetidin-3-

ylmethyl}~{l-cyclopropylethyl)amine are thus obtained



3-yl et hyl }- (1-cycl opropyl et hyl )ani ne may be prepared in the follow ng
manner: 0.03 cnB of cyclopropyl nethyl 3 Septenber 2004 176 ketone, 0.006
- cnB of acetic acid and then 32 ng. of sodium triacet oXyGeptarhlye206¢ ar e
~successively added to a solution of 53 ng of ( : o

RS) - G {1-[ bi s(4-chl orophenyl)- methyl]--3-[(3, 5-difluorophenyl)
met hyl sul fonyl methyl] 5 a2etidin-3--yl}nethylanine in 2 cnB of
1, 2-dichl oroethane at a tenperature in the region of 20C. The solution
‘obtained is stjirred at a tenperature in the region of 20C for 18" hours
and then 2 cnBHofM&- sReGEated (480e¥E3. SBalumdhyar 8gmh: car Bérareesol uti on
-are added. After 10 decantation, the, organic _phase is concentrated under-
. reduced preurd 2T HRPIGONE LR §508?S?§IF§W &rPmaPe 0t RasVopParRed, . which

oil is tritup@ggg ﬁ%ﬁok§quﬁpxéﬁ€ethg@angrﬁggg§hﬁggkﬁgQgéiiAfter drying

under 0.1 nbat’, mg of a resi are i ¢ ified by 15
chromat ogr aphy org & I3 (#h 9B +8619,,06-82 (D sThhea gantabned 1o a
e Idic

colum 1.2 cm.in dianeter), uting with . a methano or ohet hane

- (07100 andst hem /95,0y, MoldyT®), ol b ¢rofNe bEAELI gngsceptai ning only the
‘desi red product are conbi ned, concentrated to dryness 20 under reduced ,

‘pressure and gepuri fded Hy: Gnonat.agraphy g 08 .si hi.ca {#)¢nB gk 0.04-0.-063
mmsilica contained ina colum 1.2 cmin dianmeter), eluting with a
met hanol /di chlalr anetthearte(@(t100 land whaa 2h894by3vebune) 1mi xhure. The
fractions containing only.. the 25 desired product are conbi ned and '
concentrated taral); 4.79 and 4.84 {(2s : 1H in total); 6.89 (tt,
| J'= 9 and 2.5 Hz : 1H); 7.16 (mt : 2H); from 7.15 to
107_7.35 (mt’ : 8H]5.. _
A(RS)—C;{I—{Bis(4—chlorophenyl)methyl]—
3—[(3;5—diflu§rophenyl)methfléﬁlfonylmethyliazetidin—B;
yl}methylamine.may berprepared in the following manner:
'1!27 cm® of a 1.5 M solution of diisobuﬁylaluminum
15 hydride in‘tetréhydrofuranAare added dropwisg to a
solution of 250 mg of (RS)~1~-[bis(4-chlorophenyl)-
methyl]~3—cyano—3—[(3,5~difiuorophenyl)methylsﬁlfGﬁyl¥
methyl]azetidine in 10 cm?iéf anhjdrous'tetrahydrofuran,_
cooled to a temperatufe in the reéion of 0°C. After
20 30 minutes at a temperature in_the'region_of 0°C and
| theh 4 hours at a températufé in-the-region of 20°C,
ithe'soiﬁtion is again cooléd:to.a temperatﬁre of 0°C.
6.35 cm® of Qatef and,then 1;06.cm3'9f aqﬁeous-
h&drb&hloric acid (12 N) aré'added successively.'After
25 deCéntation, the aqueouslphasé,is extracted with three

times 10 cm’

of ethyl acétate.rThe organic phases are
combined, dried over magnesium sulfate, filtered and

concentrated under reduced pressuré. 0.42 g of a dark



. dryness. 20 ng of (RS)-{1-[bis(4-chlorophenyl)-nethyl]-

, 3-[(3,5-difluorophenyl) me.thylsul fonyl methyl]azetidin-3-

yI met hyl ) - (1- cycl opropyl et hyl )ami ne are thus obtai ned 3 Sspfsnelren€00£2004 177
[1H NVR. spectrum (300 MHz, CDC13i S in ppm : a mxture of

di astereoi-soners is observed, fromO0.00 to 0.30 and fromO0.40 to 0.80 (nts
5H); 1.09 and 1.17 (2d, J = 6.5 Hz : 3HT7%H total); 1.87 (m : 1H); from
2.55to 5 2.75-from2.75 to 2.95 and from3.25 to 3.55 (nts 4H) ; 2.68 (s

: 3H ; 3.12 (d,.J = 8.5 X from 80 to 3.90 : 4.42
'andHZl 43 (2s Yehiey pid o‘t%ﬁhum%w%WMC(hzes Pmafrsre@oévm 6 89 (tt,

-J =9 d 2 5 1 2 10 .7.35 (nt :

oy o il o gl Sotfodlon b
on

?3 I )c/)vmsﬁg rranéncgeyr%mrlldd%ﬂ r% &%ﬁl% 2"raI%ch]J\sé‘oai |d§r?mg%)é Bl sEBUEYPEl Hithum 15

hydride ‘i n. t ef rabudi iy AN ale et ARYIDD LA nddl Yhbdnygf 250 mg of
(RS) - - 1- [ bi s(4- chl or ophenyl ) -

et hyl ] - 3- Syanor@nd  Guficndid | uoropheny)omt gl hdny onﬁ.r?t hyL] azeti dine in
10 cnB of anhydrous tetrahydrofuran, cooled to a tenperature in the region

of 0C. After @fsdfdipnddstatare tempanaidusad kohentegiea ef 0C and then 4

‘hours at a.tenperature in the region of 20C, the solution is again cool ed

to. a tenper aduyree of LO(der 6. 3B1aeB pofeswatrer. 4nd tlyenfl.(66)enB{of aqueous
hydrochl oric acid (12 N) are added successwely After :

' [bis (4= chlorophenyl)methyl] _3 S5-difluocro-
phenyl)methylsulfonylmethyl]azetldiﬁ-B-yl}methylamine

10 are thus obtained. .

_Example 41 -

_ (RS)—N {l [815(4 chlorophenyl)methyl]
3;[(3,Sfdlfluorophenyl)methylsulfonylmethyl]azetidin—3~
ylmethyl}isobutYIamide may be prepared.in the fellowing

15 manner: 0.0187 cu@eof.isobutyrie.acid, 0.032 cm® of
l;3—diiSOpropylcarbodiimide and 2.5 mg of
4—dimethylaminopyridine are successively added to a
solution of 53 mg of (RS)-C-{1-[bis(4-chlorophenyl)-
methyl]-3-[(3,5-difluorophenyl)methylsulfonylmethyl] -

20 azetidin?3—yl}methylamine in 2 cmj of.anhydrous
dichloromethane at a temperature in the region of ZD?C.
After stlrrlng for 72 hours at a temperature in the
lreglon of 20°C, 2 cm’ of water are added, the mixture is
separated after settling-and'then.the‘organic phase is

23 dried over magnesrum 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



25 decantati on,
et hyl acetate.
sul fate,

t he aqueous phase..
The organi c phases are
filtered and

is extracted with three tinmes 10 cnB of
conbi ned, dried over magnesium
concentrated under reduced pres8deptenthet20g4of . a

dark 3 Septenber 2004 178 yel | ow oi

- chromat ography on silica (40 cnB of
colum 2.7 cmin dianeter), eluting
- (0/100. and then 5/95 hy
the desired gy

[ bi's(4-chl-oraph

vol une) m xture.

i are c ed an o
reduced pressuﬁﬂgﬁgf&ate %%%ﬁg) %hl

is thus obtained which is purified by
0. 063 0.2 nmsilica contained in a
with’?a nmet hanol / di chl or onet hane
The fractions containing only

centr?ted to Xness under
ness mm] , elut ng wit

.phenyl)nethylsuﬁ$¥hh1 %Qﬁ%

?a§%%%&°£@ ﬁ% tﬁgrgéiﬁg Voi#™elre t hus

obt ai-ned. Ex @EﬁkxN@h%thg 6%—%%'0 ?Q6%$
3-[1(3,5-difluoro. pheny met hyl sul f onyl nethy azet

yl met hyl } i sobtdsinasd ¢a-dmethe RreRaedni Bat Renfak
cnB of isobutyric.acid, 0.032 cnB of 1,3-diisopr
nmg of 4-di rrm\mﬁcammmyrdfdltm a3ba venecasgkerekyda
ng- of (RS)-GC{1-[bis(4-chlorophenyl)-

~.net hyl ]-3- [($dﬁghm$mnﬁopMemyb)ae@hpbsnﬁfeﬁﬂbneﬂh
azetidin-3-yl}nethylanmne in 2 cnB of anhydrous

I% bg%hhhg to the
kawyngs3S ARNpREL 0. 0187

opyl'carbodiimde and 2.5
@d@dpkéséur§ohﬁtbon of 53

yhl 268 (RS)-N-{1-
di chl or onmet hane at a

~tenperature i
tamaauuelnthe

10

i5

'7 Hz :

(s : 1H);

ithe 1bgicgepbenydCme thvtldr 3stli(Pr Pngiféno¥gpheurd) at a

region of 20C, 2-cnB of water are added,
S me hylsul onylmethyl]azetldln 3- ylmethyl}lsobutyramlde

are obtained in the form of a pale vellow powder [ H NMR

spectrum (300 MHz, CDCls, & in ppm). 1.22 (d, 0 =

6H); 2.46 {mt 1H); 2.69 (s 3H); 2.99 (d,

J = 8.5 Hz 3.23 (AB, J 3.40

1H) ; 8.5 Hz : 2H); (d,

J = 8.5 Hz : lH);.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

6.71 (dd, J = 7.5 and 4.5 Hz 1H); ©6.95 (tt,

J =9 and 2.5 Hz : 1lH); from 7.10 to 7.35 {(mt : 10H)].

Example 42 . -

(RS)~N—{l—fBis(4—chlorophenyl)methyl]—3—

[ (3,5- dlfluorophenyl)methylsulfonylmethyl]azetldln 3—

20

25

,ylmethyl}cyclopropanecarboxamlde 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-ylimethylamine,

3

2 cm’ of anhydrous dichloromethane, 0.0167 cm® of

cyclopropanecarboxylic acid, 0.032 cm® of
1l,3-diisopropylcarbodiimide and 2.5 mg of
28 mg of

4-dimethylaminopyridine (RS)-N-{1-

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

the mxture is



~separated after settling and then the organic phase is 25 dried over

-~ magnesium sul fate, filtered and concentrated to dryness under reduced
pressure. The crude residue obtained is purified by pB&eptealier@00hi n-| ayer
chromat ography on silica [1 preparative Merck Kiesel gel 3 Septenber 2004
179 60F254 plate; 20x20 cm thickness 1 nmi, eluting with an ethyl
acet at e- di chl or onet hane (5-95. by volune}Bonlxture After elution of the
zone corresponding to the desired product, filtration on sintered glass
and then 5 eva orailon of the solvent under, reduced pressure at a

Esr*;?z?zﬁras“ L b L 5T e -
' ][ret hy!l fsuI fonly ?%@/%(T%%n%l‘f%‘f%o’%’(%%e toagltﬂeﬁ/a{‘rﬁ d_’é‘earfé’rérbtqi fed in the

' 30 13 8 i

%S (3 Bt R A @%@%&@pg%@gum EREEs S9ar 3 5"
Hz 1H); 3. 23 tﬂ?ﬁ) 30-8§ gmﬁz 2%)",‘) lc‘bﬂo(n(td )3 efl%nl'ﬁ) 351@?4 13537 (El;j J

= 14 and 4.5 J =14 and 7.

©4.35 15 (s5: 611?)1 (Fho (& 7. Fand b5 (& g . 6695 () ; J = 9 and
2.5 Hz : 1H); from? 10 to 7.35 (nm 10H)]. Exanple 42 _

(RS)-N-{1- [ Bi3(2: chlonopivenyd) mel hyl§ -H= : 2H); 3.45 (d, J = 8.5 Hz
[ (3, 5- d|f|uorophenyl)nethylsulfonylnethyl]azetldln 3-- 20
yI net hyl } cycl opkibpantcé? bk He ey el pr.dpdized ili)a marider(dsi,nilar to
" Exanple 39, starting with 53 ng of
- (RS) - c-{1--[bFsT4l%m%qlo7p+%rfyr4 rrre%rﬁA]Lss [(13i)5 di-fAéudso-: 1H) ;
: 6.75 {(dd, J = 7.5 and 4.5_H2 : 1H), 6.95 (tt, J = 9 and
10 2 Hz : 1H); from 7.15 to 7.35 (mt : 10H)].
- Example 43 .
(RS) ~{1-[Bis (4-chiorophenyl)methyl] ~3-1(3,5-
difluorophenyl)methylsulfonylmethyl]azetidin—B—
- Ylmethyl}diethylamine méy be prepared in a manner
15 similar to Example 40, starting with 53 mg of
(RS)—C—{lm[bis{4—chlorophenyl)methyi]—3—[(3,5fdifluoro—
- phenyl)methylsulfonylmethyllazetidin-3-yl}methylamine,

2 cm’®

of 1,2-dichloroethane, 0.017 cm’ of acetaldehyde,
0.006 cm’ of acetic acid and 32 mg of sodium

20 triacetoxyborohydride. 12 mg of (RS)-{l1-[bis{4-chloro-
phenyl}methyl]-3-[{(3,5-difluorophenyl)methylsulfonyl-
methyll]azetidin-3-ylmethyl}diethylamine are thus
obtained in the form of an off-white powder ["H NMR
spectrum (300 MHz, CDCls, & in ppm): 1.00 (t, J = 7 Hz

25 6H); 2.49 {q, J = 7 Hz 4H); 2.54 (d, J = 13.5 Hz
iH); 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 4, J = 7.5 Hz : 1H); 4.06 (broad d



phenyl ) met hanesul f onyl met hyl ] azeti di n-3-yl }met hyl amine, 2 cn8 of
“anhydrous. di chl oronet hane, 0.0167 cnB of 25 cycl opropanecarboxylic acid,
0.032 cnB of 1, 3-diisopropylcarbodiinde and 2.5 ng oB September 2004

- 4-di met hyl am nopyridine. 28 ng of (RS)-N-{1-

[ bi's(4- chl or ophenyl ) met hyl ] -3--[ (3, 5-di f| uor ophenyl ) 3 Septenber 2004 180
met hyl sul f onyl net hyl J azeti di n-3-yl met hyl$1. cycl opropanecar boxani de are.
obtained in the forn1of'a bei ge pomder [ 1H NMR spectrum (300 MHz, CDCl13, S
in ppm: 0.81.(m ; 1.01 (mt 2H); from1.35 to 1.55 5 (nt : 1H);
2.70 (s : 3H)Y 3?)25( 'y g 54+Tz5 (SlH) 1@,215 (43 nﬁstlng}HAB 639 8 Hz. 2H);

3.45 (d, J =85 1H) 14 and .4 © 1H); 4.10 (dd, J =
14 and 7.5 Hz§3 4 3]1H)(s ff°f$|)76%n5(§féj .40 115t 61703* (]dd J=7.5and 4.5 H
. 1H); 6.95 (& 4a.nd 10 2 Hz : 1FD from7.15 to 7. 35 (m : 10H].
Exampl e 43 (R [Bis (4-chl orophenyl) . nethyl] -3- [ (3, 5- -
- di f1 uorophenyl) rret hyI su{;{@n%}ﬁﬁthp@l] (z@drgl&o?@ tm@g qi]et hyl am ne may -
0,

be prepared in a manner simlar to Exa starting with 53 ng of

RS)-C{1-§b heswd st | e
-E)he)nyl )Eret%\yiiﬁﬁ?rg?irrgflhyl ] ap)ze“ﬁ(}?oéd%@;}%sin&%ﬂj&#%@% SeERgar

‘1, 2- di chl or oey hasehy Dyridith e i f caegi il edeliyd e p13<pR6 @8 nofnaceti ¢ aci d

‘and 3'2 ng of sodium 20 triacetoxyborohydride. 12 ng of

(RS)-{1- [b|s(ﬁbliwwnmgrm&nndgrni&@d@qﬁbq(ahhydmOMBUQRQBHGnybbﬁatbybsulfonyl
added ‘to a solution of 53 mg of (RS)- -C- {1-[bis(4-
chlorophenyl)methyl]-B—[(3,5—difluorophenyl)—

10 methyls‘ulfonylmethyl]azetidin—3~yl}methYlamine in 2 cm®
of ethyl acetate, at a temperature in the reglon of - |
20°c, followed by 0.012 .cm® of methylsulfonyl chloride,
After stlrrrng overnlght at a temperature in the region
.of 20°C 0.001 cm® of water and then 150 mg of anhydrous

15 1IRA-68 resin are added. After stirring for 'l hour at a
temperature in the region of 20°C, the reaction mixture
is filtered and the filtrate is conoentrated 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]

[(3,5-difluorophenyl)methylsul fonylmethyllazetidin-3-



met hyl ] azetidi n-3-yl met hyl }di et hyl anine are thus obtained in the form of
. an off-white. powder [1H NVR spectrum (300 MHz, CDC13,.8 in ppm': 1.00
(t, 3 =7 H 25 6H); 2.49 (q, J =7 Hz : 4H); 2.54 (d, 3£eptembe529rz4 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:é£goad d, J =7.5H : 1H; 4.06
(broad d, 3 Septenber 2004 181 J = 7.5 : 1H): 4.35 (s : 1H); 5.02 (S :
1H); 6.91 (m 1H); from7 15 to 7.40 (rrt . 10H)]. Exanple 44

(RS)'-N-{1-] l.a t h

3-1(3,5-difli &?“(c‘?%ﬁ@q |él)&|%f%8ﬁ¥‘r1#§t RYF] 89581 ARA. in_the form of -
-yl et hyl } met ha f b r Wi manner 50
g of anhydr%ug%?%-%ggﬁeggﬁ@%g gdﬁeﬁﬁg § H) &rF E)Bnoq)rgju’lﬁ &%

(RS -C-{1-[hi §ﬁ4pﬁﬁhlozophenyl)n?ﬁ ylér&u[ﬁ?»g§ %fiulctromenyl 10
~ nmet hyl s-ul fonyl net hyl ] azeti di n-3-yl }nethylamne in of ethh
at a tenperatuis iz t:heHnegizar20f(brd@€, 4f ol evvgdHQy 01@)12 §ndy ofd
met hyl sul fonyl chloride. After stirring overnight at a t enperat ure in the
-region of3 20C= @. GQ1 :ciAfl)oef 3wakerddndJt kem3150ang Of Hanhyoi pus3 1§ | RA- 68
‘resin are added. After stirring for 1 hour at a tenperature in the region
of .20C, the rigdet idorr r?ri3x15urﬂed Ps Sf Het er @d) and.2Be(§itt1lat g 4 sag€oncent r at ed
~under reduced pressure of a yellow paste are thus . obtained, which
paste is purilfi édlby pr5e|§éra{ vé ﬂﬁr)r’r QOODaye‘chﬁrerr%t@@da@)Hyz on .silica [1
pr eparative lyelr ck _

acet at e,

from 7.05 to 7.35 (mt : 10H)].
Example 45

10 | (RS)—l {1- [Bls(4 chlorophenyl}methyl]

{(3 5 dlfluorophenyl)methylsulfonylmethyl]azetldln 3-
ylmethyl}-3-isepropylurea may be prepared in the
'followihg manner: 0.0197 cm® of iSopropfl isocyanate is
'edded to a solution of 53 mg of |

15 (RS)~C-{1-[bis (4-chlorophenyl)methyl]-

3e[(3,5—difluorophenyl)methylsulfonylmethyl]dzetidin—B—
 yl)methylamine in 2 cm’® of dichloromethane, at a

temperature in the reglon of 20°C. After stlrrlng

overnlght 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) is purified by preparative -

25 -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



Ki esel gel 60F254 plate; 20x20 cm thickness 1 nmmj, eluting with an ethyl
acet at'e-di chl oronet hane (5-95 by volune) m xture. After elution of the
zone corresponding to. the desired product, filtratiof SsRtepdesi?f®4r ed

gl ass and evaporation of the solvents under reduced pressure at a
tenperature in the region of 40C, 25 ng of

(RS)-N-{' 1-[ bi s(4-chl orophenyl)net hyl]-183

3-[ (3, 5-difluorophenyl) net hyl sul fonyl met hyl ] azeti di n-3 3 Sept enber 2004 182
~yl met hyl } net hanesul f onanmi de are obtained in the formof a pale yellow

powder [ 1H NVRSTERIMMIBI® M desérsd aroﬁuﬁﬁm) fijtygtien3ph; from 2. 95
t310 nt br gad J =28 1H) 3.52 (d,
E > ( iﬁ%@é%ﬁc’?@qﬁdﬁ afcg%nseém%arﬁg%n i) ths gel(faatH) = 13. ( 5 and

5
5.
L
[
[
y
c

J =

5 Ft ; 1 ; .7.00 (tt, J =9
nd 2 Hz. H) unﬁerzlgn@j‘b%éd 6”:?3%‘%1‘5‘(9 1%%“}”“%%5 &0 % F??. 16°¢RS} - 1-{1-
Bi s (4-chl oreophamd ) ]

(3, 5(d|fluoﬁgﬁhenyl)netﬁﬁ*éﬁ?ﬁgﬁylnethyl é§é€|8P10§Ophenyl}—

| met hyl } -53- insafir N e, B il e er: 00197
nB8 ofyléopropylﬁggﬁty;ﬁate ¥§' ;%de%ﬁ$§?§ gSFE?%SEQE%QQ%ﬂ Hg?P

(RS)-C{1- [tn&qetKdﬂﬂHlﬂythﬁdyﬂﬂbbyhbopropylurea are obtained in
3-[(3, 5-di fluorophenyl) et hyl sul f onyl net hyl ] azeti di n- 3- yl}nethylanlne in 2

cnB of dichl d—rfmmftdmrn@f @ palet gepéoat poeden {he NMRi@prar20C After

.stirring overnlght at "a tenperature. in the region of 20C,
S ' (300 MHz, CDCl;, & in ppm): 1.17 (d, J = 7 Hz : 6H);

' 2 68 (s : 3H); 3.00 (broad‘d, J = 8.5 Hz : 1H); 3.11
10 (d, J = 8. s-aé :.13); 3.17 (d, 7= 8.5 Hz : 1H)
3.46 (broad d, 3= 8.5 Hz : 1a); 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 : LH);
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 :‘lOH)].
Example 46
fRsy—{1~[Bis(4—ch1bropheny1)methy1]—
'3~[(3 S—difluorophenyl)methylsulfonylmethfl]azetidin—3—
-_ylmethyl}carbamlc acid lsobutyl ester may be prepared
20 1in the following manner: 0.016 cm’® of 1sobuty1
-chlorofdrmate is added to arsolution of 53'mg of (RS}*
c—{l—{bis(4—ch1orgpheny1jmethyl]«3—[(3,s~dif1udroL
.iphenylmethylsulfonylmethyi]azetidin—3fyl}metuylamine in
2 cn® of pyridine,‘at'a‘temperature'in the-region'ofr
25 20°C. After stlrrlng overnlght at a temperature in the
reglon of 20°C,. the reactlon ‘mixture 1s concentrated
under reduced pressure 68 mg of a yellow paste are

obtained, whlch paste is purlfled by preparatlve thin-



20 0.05 cnB of water is added and then after stirring for 15 minutes at a
tenperature in the region of 20C, the reaction mxture is dried over
magnesi um sul fate, filtered and concentrated under redSeptbmbpr@88re. The
resi due obtained (75. ng) is purified by preparative 25- thin-I|ayer

chromat ography on. silica [1 preparative Merck Kieselgel 60F254 plate;
20x20 cm thickness 1 mm, eluting withHé&dn ethyl acetate-dichloronethane
(5-95 by volunme) mxture. After elution of . the zone 3 Septenber 2004 183
corresponding to the desired product, filtration on sintered glass and then
evapor ati on %@MﬁﬁthﬂqmﬁﬂPgﬁﬁ@@w Pédﬁééécprégéuﬁé arepatehpeeatlarekin t he

| LS.\?LSE] gf[?lc T S Yo Ao ua}lﬁééh[yﬁ'g%%é‘o%}'rﬁéﬁﬁg%‘%és :m?;, S
92T ow povdar® "ftﬁ%ﬁ/ﬁ@&esﬁ% %E%Félrtgc%eigﬁggow'ﬁgﬁa@%eﬁ%i" ( Ay 2 Ej?eHz
Ea: 2. 63 (d, 3=
8. 5F2t 3 ‘ké*T?%?éux}“%% (gfg ﬁ&“gl 8% E%8a6°§g J=8.5 H F 1H)
3. 64 (dd d%%é%ﬂ%ﬁéﬂﬁ@ tol%he aegg %Htprié§% fggt%ggioi' = 14 and 7.5

Hz 1H); 4. 15 S 2 5. 11 (nt
- 1H) ; 6.94 (tébntbreéaéyyésléna Hﬁen éb&Foiégﬂbz 4P ERe7s30uéts: 10H)}.

-Exanpl e 46 (RS).-{1--[Bis(4-chlorophenyl)nethyl]

-3 [(3 5-di f uﬁrmemdu)dmt Ip)tbsuhfc@nytrret ByhpazetiideNid the region
of 40°C, 14 mg of (RS)-{1-[bis (4-chlorophenyl)methyl]j-
3—[{3,5fdifluorophenyl)methylsulfonylméthyl]azetidin43-

10 ylmethylicarbamic acid ;sobutyl ester'are obtained'in
the form of an-off—white powder_tlﬂ NMR sﬁeétrum
(300 MHz, CDCls, & 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 : Qﬁ)} 3;51 (d, J = B Hz :*1H);‘3.75 (dd,

15 J = 14 and 5§ Hz : lH); from 3.80 to 4.00 (mf :.3H);
4.30 (s : 1H); 4.34 (s : 1H); 5.863 (unresolved complex:
1H); 6.95 (tt, J = 9 and 2 Hz : 1H); from 7.10 to 7.30
{mt : 10H}]

Example 47

20 {R5) -{1-[Bis (4~ chlorophenyl)methyl]-

3-[(3,5- dlfluorophenyl)methylsulfonylmethyl]azetldln 3-
ylmethyl}dlmethylamlne may be prepared in the follow1ng
manner: 138 mg of pota551um_carbonate are added, at a
temperature in the region of 20°C, to a sclution of

25 52 mg of (RS)-C-{l-[bis(4-chlorophenyl)methyl]-3
[(3,5 dlfluorophenyl)methylsulfonylmethyl]azetldln—

3- yl}methylamlne in 2 mn ~of acetonltrlle, followed by

O 0075 cm? of methyl iodide. After stlrrlng overnight at



yl met hyl'} carbami c aci d_i sobutyl ester nmay be prepared 20 in the follow ng
~manner: '0.016 cnB of isobutyl chloroformate is added to a solution of 53
.mg of (RS) C-{1-[bis(4-chlorophenyl)nethyl]-3-[(3,5-di BlSeptamber 2004
phenyl met hyl sul fonyl net. hyl ) azetidin-3-yl}nethylamne in 2 cnB of
pyridine, at a tenperature in the region of 25 20C. After stirring
overnight at a tenperature in the regild® of 20C, .the reaction mixture is

. concentrated under reduced pressure.. .68. ng of a yellow paste are
~ obt ai ned, whi ch aste is purified hy prepargtlve thin 3 Septenber 2004 184
| ayer' chr onmat'SgF Wit s‘ﬂ ith& §&9iPL pleplr ri FBeMEPERtiRReBREGEN 60F254

pl ate; 20x20 cm i ckn th. an et hyl
acet at e- di chl orofljt%fne (°§ @%%re\%lggﬁﬁf m%?UF@Elﬂfi-érrePﬁ??o‘r‘ilélﬂ the

zone S corr espaniain e desi ted Ruoduet. (Ll Loation on. sintered olass.

~and then evaporation o e solvent's

tenperature indhad f
(RS) - { 1- [ bi s(4- ChlOrggﬁ%%yf%ne%@glfkﬂdggrggldue obtained (90 mg) is

3-[(3,5-diF| w&ﬁr@wlb)wﬂwa&wcﬁ%yltﬂehhylab@%e&hQbﬂago&Qa%!ﬂlgnggyI }car bani c |

acid isobutyl ester are obtained in the formof an ¢ powder. [1H

NVR spect r um«(i30avVHa, pedBhdiatvienippek Kifs86géd; 6drss? piEaieSH) ;1. 95
_'(m:.lH) 2.68 (s 3H); 3.04 (d, J - 8.5 Hz 1H); 3.19 (s :'2H); 3.51
(d, J,=8 szoxﬂ% cng, reltﬁdessls dm¥, 14laning wHeth ddd)etfiybm 3.80 to 4. 00
(m 3H) 4.30 (s : 1H); 4:.34 (s : 1H); 5.63 (unresolved conplex: 1H);
6;95-(tt, J 'aQ¥§ﬂﬁ?1PMleorPHﬁt pRem(7-20 bp.voBOme) mixture. After

' ‘elutlon of the zone correspondlng to the desired
“:‘10, product, flltrat;on on srntered glass and then
evaporation of-tﬁe solvents under reduced pressdre at a
'”temperature in:the'regioh of 40°Cc, 11 mg of (RS}-{1i- -
[bis(4—Chlorobhenyl)methyi}—Bu[(3,5—difluorophenyl)—
'methylsﬁlfonylmethyl]azetidin—3—ylmethy1}dimethylamine
15 are obtained [H NMR spectrum {300 MHz, CDCli, § in |
.ppm): 2.18 (s : 6H)}‘233Q (d, 3 = 13 Hz : 1H); from

| 4.65 to 4.78 (mt : 1H); 2.70 (s : 3H); 2.98 (d,

fi

J =13 Hz : 1H); 3.09 (d, J = 8 Hz : 1H); 3.32 (d,
J = 7.5 Hz : 1lH); 4. 11 (d J =8 Hz 1H); 4.35 (s
20 . 1H); 4.94 (s : 1H); 6. 92 (mt 1H); from 7.10 to 7.40
(mt 10H) ]
Example 48
{RS)~1-[Bis (4 chlorophenyl)methyl]
3- [(4 methoxyphenyl)methylsulfonylmethyl]azetldlne may
25 be prepared in the follow1ng manner: 25 5 mg of sodlum
tetraborohydrlde are added to a solution of 400 mg of-

1-[bis(4-chlorophenyl)methyl]~3~[ (4-methoxyphenyl)

methylsulfonylmethylenelazetidine in 4.5 cm’ of ethanol



(o 10H)]
3-[(3',5-dif

. Exanplel47 20 ( RS)-{1-[Bis(4-chlorophenyl)nethyl]-
| uor ophenyl ) net hyl sul fonyl nmet hyl ] azeti di n- 3-

yl met hyl }di et hyl ami ne' may be prepared in the foll ow ngSepteartree200438 ny of

pot assium carbon-ate are added, at a tenperature in the region of 20C,

sol uti on of

25 52 ng of (RS)-C-{1-[Dbis(4-chlorophenyl)nethyl]-3

to a

[ (3, 5-di fl uorophenyl) nethylsul fonyl meti8%$]azetidin 3-yl} methylanine in 2

cnB of aceto
stirring ove

20C, -t he reactt®

nitrile, followed by 0.0075 cn8 of methyl iodide. After

rinsed with dichlokgggﬁﬂgge d the filtrate is _concentrated under

reduced pres
preparative
.Ki esel gel 60
acet ate-dich
- zZone corresp
~glass.and ¢h
- tenperature
- ['bi s(4-chl or
met hyl sul-f on

NMR spect r um{E0D vz, 3

“1H)..; from

10

15

20

25

stre:on

rrﬂégg at 3 Septenber 2004 185 tenperature in the region of
A AT S EQSRiYeE® o tsienttereg rgltase, inhéhsolid is

iué BttdiNFedOCod brffPurs 8t Burified by

t.hi n-1 a chromat ogr.aphy o il C 1 preparative Merck
ré%é?%ﬁ%ﬁ%ﬁe-libggﬁ*%ﬁ%ﬁfﬁﬁ6ﬁh§§sca %ﬁ%?ggPE?Pﬁ “Wth an ethyl
| L ORI ANR D dpe W) AL AL Bl ghutLon of the

ondi ng to the sired 10 pro

uct, filtfration on sintered

et i VAP Qftatd %n@fe‘xtaft%r%oh%e@?q%( ll%?ﬁ%ilr gguegdc-prgssure at a

in the region of 40C, 11 ng o
opfemdymetdnd jehdn [at3 a5 ténipletatQRBEeRY the region of

yl met hyl ] azeti di n-- 3-yl net hyl }di net hyl ami ne 15 are obtained [iH

region of 20°C, "the reaction medium is concentrated

under reduced pressure. The white deposit obtained is

‘taken up in .2 cm’ of water and 2 cm® of dichloromethane.

After decantatioﬁ,.the_organic phase is concenfrated
-ﬁndér reduced Pressurerand'the yellow foam ébtained is
purified.by ﬁrepargtive-thin~layer chromatography on
.éilica [2 preparative Merck‘Kiéselgel 60F254 plates?.
'20x20 cm; thickness 0.5 mm], eluting with a methanol-
dichloromethane (1—99 by volume) mixture. After elution
of the zoné corresponding to the desired product wi&h a
methanol-dichloromethane (10-90 by volume) mixture,

filtration on sinteredrgléss and then evaporation of

the solvents under reduced pressure at a temperature in

the region of 40°C, 14 mg of (RS)-1-[bis(4-chloro-
phenyl)methle—B—[(4-methoxyphenyljmethyléulfonyl?
methyllazetidine éré,obtained in the form of a_white

foam [H NMR spectrum (300 MHz, CDCls, & in ppm): 2.56

(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

_Gfﬁmﬁr-aﬁt@r po)Ling. 8 @S tempElatdr30ifidehd:

13 H



.4.65t04.78 (nm : 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 (s 20 AH); 4.94 (s : 1H); 6.92 (nmt : 1H); from 738eptember2004 (m :
10H)] Exanple 48 (RS) --1-- [Bis (4-chlorophenyl)nethyl] -
. 3-[ (4- met hoxyphenyl ) net hyl si xI f onyl net hyl ] azeti di ne, may 25 be prepared in
the. follow ng manner: 25.5 ng of sodi 4%’ tetraborohydride are added to a
solution of 400 ng of 1- [bis (4-chlorophenyl) nethyl ] --3-- [
(4- met hoxyphenyl )- _ methyl sul fonylrnethyl ene]lazetidine in 4.5 cnB of
et hanol , 3'525¥énﬁe9026é4 785 findefzan %ﬁbbnfé?ﬂngpﬁérﬁ? at4@ tewperature
~in the regiQ% gf 20C. After stirring for 16-hours- at a tenperature in
t he region of 5 éj 26 mg of sodium tetraborohydride -are added. The

reaction nediumis. 5 sHLgéggdggcglggﬁgg%ggrgneggyigelregionof 20C for 4.5

hours and then at a tenp re’irn 0C for 3 hours. After

cooling to astenueratuLe bhehhe) mégﬂi@%}lg%aﬁ?tﬁgeﬁQ)Zlét??f%%?@icﬁergi umis

‘concentrated under reduCed pressure: deposi arfied”is 10

 'taken upsinmdyChB pepakel BPdc2reyBngf odt ChhOrgrBth@ns. L After '
- decantation., the organic phase is concentrated " under reduced pressure and
-the yel | ow f dascehbaidined Esamplei i} edthyt prgpaieti veygtdi negayer , ,
chromatography on silica [2 preparative Merck Kieselgel 60F254 pl ates,
- T ‘_1f[bis(4—chlqrpphenyl¥methyl]f3—[methylsulfonyl— :
o (4-methoxy§5enyl)mé£hyl]azetidin—3—ol, 20 cm’ of
"dichloibméthane; 6.229 cm® of metthSulfoﬁyl Chléride
10 and 722 mg of 4—dimethylami£opyridine. After
'purification by éﬁromaﬁdgraphy on silica at atmospheric
' preésure (100 g'of‘siiica, pértiéle'sizé 0.063—0.2'mm
contaihed.in-a_éolumn 3 em in diametér), eluting with
'dichlqrométhane), the.fractions containihg only the
15 desired prOduct_aré combined and concehﬁratéd to
dryness under'redﬁced pressure. 650 mg of 1-[bis(4-
chlorophenyl)methyi]~3—[(4—methoxyphenyl)methyl—
sulfonYlmethYlene]aietidine are thus obtained in the
form of a yellow gum.
20 (RS)-1-[Bis(4-chlorophenyl)methyl] -
37[methyléﬁlfonyl;(4~methoxyphenyl)methyl]azetidin—3—ol
may be,p¥eparéd by'baffying'out the'proéedu:e as
described iﬁ7Egémpie 1, starting with 19.6 cm® of 1.6 N
nfbufyllithium in%éoiﬁﬁion in'hegane} 5.7 grof_
25 -4“methoxybeﬁzyl méthflﬂsulfone and 8;71 g of
1-[bis(.4—ch1o;ophenyl')méihyljazeti'din—'3—one, in 450 cm’
of‘tetrahydrofﬁrén. 8:3 g 6f (Rsffl}[bis(4;chloro;

phenyl)methyl]—3~[methYlsulfonyl—(4—methoxyphenyl)~



15 20x20 cm thickness 0.5 mmj, eluting with a nethanol dichloronethane
- (1-99 by volune) mxture. After elution. of the zone corresponding to the
~desired product with a nethanol -di chl oronet hane (10- 90 Jeptendien@894 mi xt ur e,
filtration on sintered glass and then evaporation of 20 the solvents under
reduced pressure at a tenperature in the region of 40C, 14-ny of
(R5)-1-[bis(4=chloro phenyl)nethyl]-3-y§&4- - net hoxyphenyl ) net hyl sul f onyl
met hyl ] azetidine are obtained in the formof a white foam [ 1H NVR spectrum
(300 MHz, CDC13i 5 .inppm : 2.56 25 gm 1H); 2.58 (s,: 3H);.3.20 (nt :
2H); from 3. 3ty ld agstddin-3rQ)l. ageebhpbr ehained in7tBeHfolm)9£3a81 (s :
3H) ;. 4.21 ((Eiqi,:] = 4.5 Hz 1H); 4.26 (broad s 3 Septenber 2004 187 1H); 6.90

“(d. J = 8. 59%9 #9459t rom 7. 15 to 7.40 (mt 10H). ]

1-[ Bi-s(4-chl h | hyl ] - . . ;
: 3-‘%(Ll-s§ret ﬁox%ﬁgnilnglnzefq%yle}sé&h{é’ﬁﬁpﬁﬁtlh?%ﬁ@]laf8%Fﬁ?ﬁemﬁyn‘B‘fr be prepared by

i t : : Li I Le.1, ,starti ith 1 f
CRe . L bR R By ooyl 175, PROFRSTE #8rgRL L hypneny )

methyl] azetdimp13- 0], s2Q-&MBg0%i cdi ¢hl or ppet o%gp% of
-met hyl sul f onyl I(I:n'r%l oride fo gnd ?Zzlrr?g of - 4- di rrc;\;f?h%;/ln}aie#no yreﬁl(rﬁ'%’nle After

purificationdmozhenaBograpby eBdsui ¢adabieat MSPhErie spiLgsuUre (100
g' ' bf -silica, particle size 0.063-0.2 nmcontained in a. colum 3 cmin .

dianeter), elmettiyg wilfindiehliar agst bahe)f ettndractimng egntaining only

the . 4-methoxybenzyl methfl sﬁlfone are thus obtained in the
form,of a white powder.

10 Example 49 |

(RS)—2;{14[Bi§(4—chlofophenyl}methyl]-

azetidin-3-yl}-2-(3, 5~aifl'uorophenyl) —N—acetyi—
morpholine-may-be preparéd-in‘the following manner;
252.mg_of suppdrted EDCI (2.3 equivalents, the

15 supported EDCI reagent is commercially aﬁailable, and’
may also be prepared accotding to the following |
'refereﬁce: M. Desai, L. Stramiello, Tetrahedron
Letters, 34, 48, 7685-7688 (1993)), 2 cm’ of anhydrous
dichloromethane, 0.006 cm’® or morpholine and then

20 0.010 cm3igf triethylamine are.successiveiy added, at a
ﬁemperature in the region ofVZQDC, to 37 mg of (RS-{1-
[bis(4-chlorophenyl)methyl] azet’ildin—3—y1},— (3,5-
diflﬁorophenyl)acetic_ééid h?drochloride. Afﬁer
Stirring'for 12 hours.at a femperathe'in the region of

25.‘20°C, the'reaction-miXture is filtered on.sinpered;
glass; The filtrate is washed with 2 cm® of water, dried
over ﬁagnesium sulféte, filtered and concentratéd to

dryness under reduced‘preSSUIE'(2.7 kPa) at a



15 desired product. are conbined and concentrated to dryness under reduced
pressure. 650 ng of |-{bis(4- '
chl or ophenyl ) net hyl ] - - 3-[ (4- net hoxyphenyl ) net hyl - sul f 8rSeptasaliey2664]
azetidine are thus obtained in the formof a yellow gum 20
“(RS)-1-[Bi s(4-chl orophenyl ) nethyl]- 3-[nethyl sul fonyl (4--nethoxypheny|)
met hyl ] azetidin-3-ol nmay be prepared by:&arryi ng-out the' procedure as

. described in Exanple 1, starting with 19.6 cnB of 1.6 N. n-butyllithium
.in:solution in.hexane, of 25 4-net hoxybenzyl nethyl.sul fone and

. 8.71 g of 1- jaRerytuge clﬁll Grgf@pﬁf@r‘i?y-loﬁ pet BYI'F - d2efgdph- {BSoné-{iln 450 cnB

f tetrahyd RS bi s(4-
: Bhensl;ﬁefh;?;uraeﬁﬁgﬁﬁyggﬁﬁ¥éﬂ9%mt@ﬂaﬁég%G%gﬁﬁeﬁyV}J ~3- Sép56nber 2004 188

' nethyl]azethi 3-0l. are t.h obt ai.ned bn the form a _beige solid. 4-

Met hoxybenzy!® {%%W?ﬁo PR¥one iy b TSGR }éﬁebﬁréaFPV?nabﬁﬁ%n?ﬁelﬁrocedure
as descrlbed.ﬂHgE% g&L% %é&g%t%r%hp 1%ﬁﬁ Rl%% rum {%RH hoxybenzyl

chloride, 30 mio TUm - e finate in 125

".cn8 of etham@DCl 78 fn f%%&@&yQﬁﬂQB jﬁ§dw sul f .are ¢-hus, obt ai ned-
~in the form of gv\hlteoé)%r\[}\ﬁer 10 Exanple "4 9 {m 1975 ;a8 543, )

“(RS) - 2-{1-[ Bis(#A-1chlmy apheny! u_ et Wyl :- 1H) from 6.65 to 6.85 (mt
azetidin-3-yl}-2-(3,5--difluorophenyl)-Nacetyl - nor phol i ne may bé prepared'
:inL t he folldﬁhnghnnﬂﬁean to 7.40 {(mt : BH)].
Example 50 | |
- - (RS}-2-{1-[Bis(4-chlorophenyl)methyl]-
10 azetidinQB-yl}er(B,Sfdifludrophenyl)~N—cyclohexyl—'
'aéetamide may-be—prepared in the following manner:

"O 070 cm® of cyclohexylamlne, 144 mg'df 1-({3-
dlmethylamanPropyl)—B ethylcarbodllmlde hydrochlorlde,
0.141 cm® of triethylamine and then 4 mg of

15 hydroxybenzotriazple hydrate are successively added to
a solution of 250 mg of (RS)——{l—[bis(tl—chlorophenyl)—.
'methyl]azetidin—3—yl}—(3,5~difluor0phenyl)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), condltloned and
then eluted with a dlchloromethane petroleum ether

25 {80-20 by'volume) mixture with the aid of a Duramat
pump, collecting 1.5-cm” fractions. Fractions 11 to 17

are combined and concentrated to dryness under reduced

pressure (2.7 kPa) at 40°C. 169 mg of (RS)-2-{l-[bis(4-



252 ngy. of supported EDCI (2.3 equivalents, the 15 supported EDCl reagent is
~commercially available, and nay al so be prepared according to the :
following reference: M Desai, L. Stramello, TetrahedSeptenkart2604, 34,
48, 7685-7688 (1993)), 2 cnB of anhydrous . dichl oronethane, 0.006 cnBor
nmor phol-i ne.and then 20 0.010 cnB of triethylam ne are successively added,

at a  tenperature in the region of 20C 186 37 ny of (RS-{lI-

[ bi s(4-chl orophenyl ) net hyl Jazetidin-3-yl}-(3, 5- dlfluorophenyl)acetic acid

hydrochl ori de. g ter stjrring for 12 hours. a tenperature'in the
regi on of 25. 5B ?Jroﬁ’%%r‘)ﬂeaf&?’?}b‘lhl]rﬁ%&%ri 53‘f§fi]1 }t‘(a?r«s-(ci3 ardifdiuered gl ass. The

filtrat d, Wi f t d | f at .
Filtered and DRREOLYS rat Sl FT R AR St A Aoy resasce o m‘%ﬁa) at a
3 Sept enb 2 t t f RS 1-
e S0 159 LSRR i | (i e’ $L00,8h 1360 AR TR 3 !

“di fluoropheny|j @.etyf&pr@hgjuﬂﬁjgr t .0 i.n n.t ~a beige
: Loanl[lH NVR spea%rﬁn1(300 MHz, 5 CIf§% S |ntgfﬁ %ﬂo i %9 §8 to 80 (mt

13H) 5 3593(d, : GHF: 10, d¥ (mtlH) 127 (9%) (m%H) flmmffioﬁ,%t%ofi 80 (nt
_3m from7.20 to 740(rm 8H) ] . BmmMe

" (RS) - 2- (1-[ Bi 3(45 chhor opteiny 13 et hdoadl @, aZ}et=l ai 13- 3!2)"}11-{), 3.52 '
2- (-3, 5-di fl uor ophenyl ) - N-cycl ohexyl - acet ani de may be prepared in the
follomnng manbér :J 9. 0¥% dh3 nﬂiﬁycmmmaxﬁlémlme 3144 ne'c of 149y ;(3-
| ©4.27 (s : 1H); 5.25 (broad d, J = 8 Hz : 1H); 6.90 (tt,
-~ J =29 and 2.5 Hi_ . 1H); 6.82 (mt : 2H); from 7.20 to
10 7.35 (mt : 8H].
1Examplé 51
| (RS) -2-{1-[Bis( 4 chlorophenyl)methyl]
azetldln 3- -yl}-2- (3,5 dlfluorophenyl)—N—acetyl—
plperldlne may be prepared in the following manner:
15 0.012 cm® of pipéridine, 29 mg of 1-(3~dimethy1amino—
| propyl)-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)-{1-[bis(4-chlorophenyl)methyllazetidin-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



di met hyl am nopr opyl ) - 3- et hyI carbodii m de hydrochl oride, 0.141 cnB of
-triethylamne and then 4 ng of 15 hydroxybenzotriazol e hydrate are
- successively added to a solution of 250 ng of 3 September 2004
(RS)-{1-[bis(4-chl orophenyl) -
- met hyl Jazetidin-3-yl}-(.3,5-difluorophenyl)acet-ic aci d hydrochl oride in
10 cn8 of -anhydrous dichl oronethane, atl9h tenperature in the region of
20C. The solution 20 obtained-is stirred at a tenperature i'n the region of
20C for about 12 hours. The reaction nediumis .deposited on a Varian
cartridge (25 ?crﬂa)k?a})l 1%d AR 12 @k i (RS)si |{c,1a“ [d s046ch106-m) ,
-condi tioned a ﬂn rﬁ}@t ed vmth 2 di (ig ro %hane petrol eum et her 25
~ (80-20 by vol Y e P e Ty ar‘?&tf Hﬁﬁﬁp hggvilecting

- 1.5-cnB fract ctigns 11 re conbl ne concentrated to
~dryness underéggisnbﬁlcd:&)ae pr esnseura‘é:e(%h'?lskl9 B T ok %ﬁrBLf 5t '
(RS)-2- {1-[tﬂﬁﬂfké3é¥¥§éﬁﬁl % (g MR spectrum (300 MHz,

. chl orophenyl ) net hyl Jazet i Tlor oc

_phenyl ) - Nyyq’smn%xylaasﬁt%@mﬂe @f&nt@usss oy ai W didl tﬂ%m for4p gf, a white
foam ['H NVR spectrum (3 MHz, CDC13r 8 in ppm: from.0.90 to 1.45 (nt : -
6H); from1.50.3® (203 .5 dumirmhorad )66 20 (mkH); 221)90f£:6¥n 3.84) ¢Erom 3. 00

- to 3.15.(nt : 2H); 3.42 (broad't, J'—75Hz. 1H); 3. (d,-J—105Hz
© 1H); from 33-603tbm3 .8(21-()m:froml|3) 30 402B.6S (rmtH); 45)25f6:bmoad56 J 8 Hz
: 1IH); 6.90 (tt, . 9 and 2.5 Hz : ‘1H); 6.82 (nt 2H); from7.20to 10

‘f%,35 (nmt . 8+ %yﬁhphg:51lH 3.95 (d, J = 10 Hz : lH)} 4.26 (s :

o 1H); 6.68 (tt, J = 9 and 2.5 Hz @ 1H); 6.80 (mt : 2H) ;

10 from 7.20 to 7. 35 (mt : 8H)].
Example 52 |

(RS)—2 {1- [Bls(4 chlorophenyl)methyl]

azetldln ~3- yl} 2—(3 5- dlfluorophenyl)—N acetyl—
pyrrolldlne may be prepared in the following manner:

15 0.010 cm’ of pyrrolidine and 0.023 §m3 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)-{1~[bis{4-chloro-
phenyl)methyl]lazetidin-3-y1}-(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 is
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



" (RS) -2-- (1- [Bis (4 -chlorophenyl) methyl ] - . ‘ -
~azetidin-3-yl}-2-(3,5-difluorophenyl)-Nacetyl- piperidine my be prepared
in the followi ng manner: 15 0.012 cnB of piperidine, 28 Segtemiber 2004
.1-(3-di met hyl am no- propyl)-3-ethyl carbodi i m de hydrochl oride, 0.028 cnB of
triethylamne and 1.5 ng of hydroxybenzotriazole hydrate are successively
added-to a solution of 50 ng of 192
(RS)-{1-[Dbis(4-chlorophenyl)nethyl]azetidin-3-yl} 20 3,5-.
di fl uor ophenyl)aceti ¢ acid hydrochloride in 2 cnB of anhydrous
dichloronethéﬁé% §?a§‘€§nﬁ8r§ru?8 Pe Phe (RPégronlofb2eci-Fhéosetut i on

- obtai ned i i t t I h i f 20C f bout 12

hours.the Posed Rt eRERIRsa v on 2 SaREBnSenrrRenge) B (6 one)
filled. with f. i Sl | L.C 0 - - tin ith '

d:chforoﬁgthgﬁﬁgaﬁp ?F%ngF Eo?r% Egﬁgnngggﬂ%g?i?hghgrggg?ggg Bet ween 8

‘and 15 cnB ag@icemiaed [k CORSENtLRL Eshd Oy nasE Ungeln! ed pressure
3 Sept ember 2064 19f (2F7—kPa) at 40C. gﬁjng %%y E%%Zg{ I-1[§‘Slr§{fﬂf-chloro-

phenyl) metshylfrazetli.disn£3- l. bo- 2m€3: 544 £ 1 gorephgnyl) o it ; agety! ?i_ @ﬁri di ne
;are thus obtained in the formof a white crystalline powder I H NVR.
. spectrum (30@oVHz 305 (@BC133H) 5 Enoppd) 35 t60BL B09%mt 0: 144H; andgfirom 1. 30 to
~1.50 (2nts : 6Hin total); 2.74 (nm : 2H); from3.00 to 3.15 (nt : 2H
from 3.30. tdd3. 45=( A0 .4H}z frdH 3. 5525t 6s 3. 70)fn6.68 [(H),;, 3.95(d, J = 10
Hz : 1H); 4.26 (s.: 1H); 6.68 (tt, J =9 and 2..5 Hz 1H);. 6.80 (nt : 2H)
.. 10 fr0n17_'gadt8-67ﬂg5:(ﬁﬁ); BHp4] (mt : 2H); from 7.20 to 7.40 '
(mt : 88)]. | " -
10 Example 53
" (RS)-2-{1-[Bis(4-chlorophenyl)methyl] -
azetidin-B-y1}72—(3,S—difiuoréphenyl)—N¥cyclopropyl—
acetémide may bé prepared in the following manner:
0.009 cm® oficyclopropylaminé, 2§ mg of 1-(3-dimethyl-
15 aminopropyl)—3-ethylc§rbodiimide hydrochloride,
0.028_cm5 of'triethylamine:and 1.5 mg of
hydroxybenzotniazole hydrate are suécessively added to
a solution of 50 mg of (RS) - {1- (bis (4-chlorophenyl) -
methyl]azetidin-3-yl}-(3,5-difluorophenyl)acetic acid
20 hydrochlofide in 2 cm bf anhydrous dichloromethane at a
teméerature in the region of 20°C. The solution
obtained;is stifred aﬁ,a temperaturé'in the region of
20°C for about l2rhoq:s. The reactioﬁ medium is
depésitéd on'a'Varian cartridge (6.§m ) filled with- 3 g
25 of fine silica (0.040-0.063 mm}) , ¢onditioned and then
eluted withldichioroﬁethane with the aid of a Duramat

3

pump, collecting-z—cm fractions. Fractions-2 to & afe

combined and concentrated to dryness under reduced



Example 52 (RS) -2- { 1-- [Bis (4-chlorophenyl) nethyl ] --

“azetidin-3-yl}-2-(3,5-di fluorophenyl) N-acetyl- pyrrolidine nmay be prepared

in the follow ng manner: 15 0.010 cnB of pyrrolidi ne addepieditdr 2064 of

. diisopropyl carbodiimde, 0.028 cnB of triethylamne 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)%ethyl]azetidin-3-yl}-(3,5- .

di fl uorophenyl )acetic 20 acid hydrochloride in 2 cnB of anhydrous

dichl oronethane at a tenperature in_the region of 20C. The solution

obtai ned is SEEEPEFCattZa 't &fpdr atuf8 Fn EReMPegfonRE) ~220E-Tbisdbout 12

P ed with SgoBnERY Ret BT BaeEs G080 30083 mmy  SePUELRGE Al th
and 16 onp apneeyt R e gbYoBla a AR ARIRS, BT shiScoBhasRer cticEte pr essur e
hemyl et ny by S retat o Sy ) 2palh R Gk e bl FAF e R P he ar e
thus obtaisned in pbe) f on M of (At Mhiﬁﬁ;f@ﬁﬂa[“HNMR?ﬁ§ﬁ$%*§%éﬁ@§_“+h’ CDC13, .

5in ppm.5 from1.75to 2.00 (m : 4H); 2.74 (nm 00 to
3.30.(nmt : 2H); PBrewm 3435 T0=3766 GAH 5 Ab): 3HBO 3(ds InFs 105y .Hz @ 1H)
5 4.25 (s : 1H) 6.68 (tt, J =9 and 2.5 Hz': 1H); 6.84 (nt : 2F65 from
7.20 to 7.403.@@at (Bppd t, J = 7.5 Hz : 1H); 3.51.(d, J = 10.5 Hz

1H); 4.25 (s : iH); 5.50 (unfeéolved complex : 1H);

-G.fO (té, J ='9_§nd 2.5 Hz.: iH); 6.81 (mt-: 2H) from

.10 7.15 to 7.35 {(mt.: 8H)]. | |
Example 54 )
(RS) 724 {1-[Bis (4—chl‘c->r§phenyl)methyll] -
: azetidin—3—yl}—2ﬁ(3,5—diflgorophenyl)—N-cyclohexyl—N—

methylacetamide mag be prééared 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
hydroxybenzotriazoie hydrate are successively added to
a solution of 50 mg of (RS)—{1—[bis(4~chlorophény1)—

20 methyl]azetidin—3—yl}—(3;5—difluorophényl)acetic acid
Hydrochiofide in 2_cm- of anhydrous dichloromethane, a£
a-temperaturé in the region of 20°C. The solution
obtained is stirred at a'temperafureriﬁ thé'region‘of
20°C for about 12 hours. The reéctibn_medium is‘

25 deposited on a Varian‘cartridge,(jSﬁ3) filled with 3 g
of fine siliéa {0.04040.063 mm}) , conditioned and eluted

with dichloromethane with the aid of a Duramat pump,

collecting 2-cm® fractions. Fractions 4 to 6 are



10 Exanple 53 (RS)-2-{1-[Bis(4-chlorophenyl)nethyl]-

- azetidin-3-yl}--2-(3,5- difluorophenyl)-Ncyclopropyl- acetam de nmay be

- prepared in the foll'owing manner: 0.009 cnB of cycl opB &ppleabien0029 ngy of
1- (3-di'met hyl 15 ani nopropyl )-3-ethylcarbodiin de hydrochloride, 0.028
cnB of triethylamine e-and 1.5 ng of hydroxybenzotriazole hydrate are
successively added to a solution of 5% of (RS)-{1--[bis(4-chlorophenyl)
.~ methyl Jazetidin-3-yl} -(3,5-difluorophenyl)acetic acid 20 hydrochloride in
-2 cnB8 of anhydrous dichl oronethane at a tenperature in the region. of 20C
The sol ut i on SEFRAingsd angl soncead rateda trefpenasdr endart hedregion of 20C
for about 12 hours. The reaction mediumis depgsited on a Varian cartridge
(6.cnB) - flllégaﬁﬁﬂﬁe §2b72§95ﬁ FFnéOsplléa m€0°§4dR§)063 mm), conditioned

dth hI f Du ,
ol 1 ect 1 ng: 2-ldm e Qe e SRR B e Byt 6= TR Tokdi red and T
- trated 2.7
kPa) At 40C 228‘ g Qﬁ-“f“l@%%%%?eﬁq[ b gfic%ﬁ%%?‘épﬁam?ﬁmﬁyF%%i 21 i noayl)
-2-(3,5-dig | ygro tth@e%‘ﬂt)all}l'e@yCilnoth%pflo@&eb"i*madﬁhé[%egggfﬂs (9btaiped in the

formof a white foam|[LH NVR spectrum (300 in pp 0.40 (nt
2H); 0.74 (IPectriid ;(250HHENT (cm?&ﬁo %S%d%dteﬁnp%r‘%t%f}% of H @ 1H);

éos(m . 2H): 3.42 (broad t, J = 7. 1H): 1.(d, 3°= 10.5 H
- 1H); 4.25 (s 373K 5 5n5ﬁpmmﬂr630mved980ﬂ@lEx85 W) ; - 10H), from 2.60 -
© to 3.05 (mt.: 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- [815(4 chlorophenyl)methyl]*
-azetldln 3-yl}- 2—(3 5- dlfluorophenyl) (tetrahydroé
furan—Z—ylmethyl)acetamlde may be preparéd_in the
15 following manner:.0.0lB cm3 of tétrahydrofurylaminé,
29 mg of 1—(3—dimetﬁylaminopropyl)—3-ethylcarbodiimide
hydrochloride, 0.028 cm’® of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added to
a solution cf 50 mg of (RS)-{1l-bis({4-chlorophenyl)
20 methyljazetidin-3-yl]-(3,5~difluorophenyl)acetic acid

* of anhydrous dichloromethane, at

hydrochloride in 2 cm
a temperature in the region of 20°C. The soclution
obtained is stirred at a temperature in the region of
20°C for abcut 12 hours. The reacticn 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

3

pump, collecting 2-cm” fractions. Fractions 3 to 8 are



670(tt J =9.and 2.5 Hz : 1H); 6.81 (nt : 2H) from10 7.15 to 7.35
(m 8H]. Exarrpl e 54 (RS)-2-11-[Bis(4-chlorophenyl)nethyl.]-

azeti di n- 3- yl'} -2-(3,5-difluorophenyl)-N-cycl ohexyl - N-3|$@Pt$}’flltméﬂ&4ri'de may
" be prepared in the follow ng 15 manner: 0.016 cnB of )

N-net-hyl cycl ohexyl am ne, 29 ng of 1-(3-- , :

di met hyl-am nopropyl ) - 3-et hyl car bodi i m de35 hydrochl oride, 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--chlorophenyl) 20.

met hyl ] azet i ignBingd ands; @ncmnfurﬁd I’@@nyllr)m@éﬁ engdeirdretlydedchl oride in 2
" cnB of anhydrous di chI ororret hane, errperature in the region of .20C -
The sol uti on PSbistifed d¢ dFar &F éto &- t@ﬁ’pé‘ﬂapﬁrg RA)tReltedbodn (6Ff 20C
for -about 12 |ted on a Varian'

Th
cartridge - éﬂﬂur OQI}qqeyééea%#‘ﬁ'qg aﬁe%:}lfjjrfp: ‘:?é‘yi' 'EE ('é‘éilé BOH83 M),
eondi ti d t I th.th d ,of Du t '
' gaﬂpl I(:glnfaec %}Zﬂ %g" re;ttc}ta?ll %E}O%Iqi‘r acti oXsmf\%gléaggggél%gp?gﬁberrg(r)gi 194

. .conbi ned dtgg{gc n u e re 2.7 kPa) at
- 40C. .17 ngajqof (RS)Gf‘:!Hzttaaitr%(%i ‘[:l(l:?)Ll gﬁ% ?E)I%énr g’gﬁen%%% %Olle -3-yl}- :
- 2-(3,5--difl Qrheny | )30 eyl okl ; Ns -ietdphacet, i de 6% %re t hus obt ai ned
inthe farmo avvhltefoam[lH NVR spectrum(250M—Iz (CD3)280 dé, at a
: terrper ature af. 9537(3&&, 6 4m) ;pRMe4  (itom QHIE LO8d. §&d( My = 10E) anfirom 2. 60

5.5 Hz : TH); from 3.00 to 3.20 (mt : 3H); from 3.30 to
3.60 (mt : 2H); 3.58 (d, 3= 10.5 Hz : 1m); from 3.65
10 to 3.95 (mt : 3H); 4.25 (s : 1H); 5.81 (mt : TH); 6.68

| _(t’t,-J =9 and',.l?'.‘S'Hz : 1H): 6.82.‘ (mt : 2H); from 7.15
to 7.35 (mt : BH)]. | '
Example.SG - .

(RS) -2-{1- [Bis (4—chllorophenyl)methyl] -

715 azetidin—3—yl}~2—(3,5¥difluorophenyl)—N-(2—morpholin—4<
ylethyl)acetamide may be preparediin the‘following
manner: 0.016 cm’® of aminoethylmorphbline, 29 mg of

 _1 (3- dlmethylamlnopropyl)—B ethylcarbodllmlde
hydrochlorlde, 0. 028 cm® of triethylamine and 1. 5 mg of-

20 hydroxybenzotrlazole hydrate are succ9551vely added to
a solution of 50 mg of - (RS)—{I [bls(4 chlorophenyl)-
methyl]azetldln 3- yl}-(3 5- dlfluorophenyl)acetlc acid
hydrochlorlde in 2 em® 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



-to 3.05 (nit 84 ; (.broad t, J =7.5H : .1H) ; 4.25 (broad d, J =9 Hz
"1H); 4.45 (s : 1H); 7.00 (nm 10 3H); from7.25to 7.45 (nt :,8H]- Exanple
55 (RS).-2-{1-[Si s(4-chl orophenyl)nethyl]- azetidi n-33ydeptember 2004 -
-2-(3,5-di fluorophenyl)-N-(tetrahydro- furan-2-ylnethyl)acetan de may be
‘prepared in. the 15 followi ng manner: 0.013 cnB of tetrahydrofurylam ne, 29
mg of 1-(3-dinethylam nopropyl)-3-ethylt®¢bodiinm de hydrochloride, 0.028
cnB of triethylamne and 1.5 ng of = hydroxybenzotriazble hydrate are
. successively added to a solution of 50 ng of (RS)-{1- bis(4-chl or ophenyl ) =
.20 met hyl | az&tFR Pr e fhgne (BLEh dif @Grdo;ﬂ%mlmlsr@@tautcpampd ehydedchlori de
in 2 cnB of anhydrous dichl qronet hane, a tenperature in the regi on of

'20C. The sol BT obiethett 5% astqqul’éd’rﬁ“eé?hﬁé‘ﬁpéltgﬁf&récﬁﬁafiﬁe regi on- of
. 20C for about i%_ﬂ;)qfr VThe reactlton medi (LE{T sc eposifed on a Varian
~cartridge (6° £hE) Y P WHH é“g B1° £ i1 9Ye -§C il 0°B40t B DM |

dit d t di th
(I?)l(jpalna!t ongunpa%’gir : i ect ?‘!Hgg ? t.Qr alc i 0%&1%%2&)%? ?on\é\d‘lcglf’rggg!‘éﬁﬁn%_

“‘Sept enb 0 duced
Soierer S anopryes sy copapigont o Splaey e

chl or opheny!l ) fted dyd drew e d i frad-tnls 12- (3 27d1 FhHREQons 13 to % . )
phenyl ) - N-- (tetrahydrof uran-2-yl methyl) acetam de are 5 thus obtai ned in

the formof awmhidensioldd riH MRerspactUmo( 3Q9nME, uEDEE3ted8cid PPM
from1.65 to : : :
pressure (2.7 kPa) at 40°C. 34 mg of (RS)-2-{1-[bis
chlorophenyl)methyl]azetidin-3-y1]-2-(3,5-difluoro-

10  phényl) -N-(2-morpholin-4-ylethyl)acetamide are thus
obtained in the form of a white foam [*H NMR spectrum
(300 MHz, CDCli, &.in ppm): 2.33 (broad t, J = S Hz
4H); 2.38 (t, J = 7 Hz 2H); 2.65 (mt : 1H); from 2.85
to. 3.20 (mt : 3H); 3.25 (broad q, 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 1H), 5.98 (unresolved complex
IH); 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- [815(4 chlorOphenyl)methyl]
azetldln 3- yl} 2 (3, 5 dlfluorophenyl) (1 ethyl—
pyrrolldln 2- ylmethyl)acetamlde may be prepared in the
following manner: 0. 018 cm of amlnomethylethyl—
pyrrolidine, 29 mg of 1 {3- dlmethylamlnopropyl)

25 rethylcarbodllmlde hydrochlorlde, O 028 cm’ of.
triethylaminé and 1.5 mg of hydroxybenzotrlazole

hydrate are succe551vely added to a solution of 50 mg

of (RS)-{1- [bis (4~ chlorophenyl)methyllazetldln -3 yl}—



1.95 (nmt : 4H); 2.64 (nt : 1H); 2.89 (dd, J = 7.5 and 5.5 Hz : 1H); from
3.00 to 3.20 (nmt : 3H);-from3.30 to 3.60 (nt : 2H); 3.58 (d, J = 10.5 Hz
: 1H) from3.16_5 10 to 3.95 (mt @ 3H) ; 4.25 (s : 1H); 3=eplemiarn20047: H) ;
6.68. (tt, J>=9 and 2.5 "Hz : 1H); 6.82 (nt : 2H); from7.15 to 7.35
(mt : ;8H ] Exanple 56 (RS)-2-{1- [BIS(4 chl orophenyl ) net hyl ] - 15
azetldln 3- yI}--2 (3, 5-difluorophenyl) - 1 (2- nor phol i n- 4-.
yl et hyl ) acet am de naybe prepared in the follow ng manner : 0.016 cnB of

am noet hyl nor

1- ( 3-:di net hyH]ngi Cglp‘; C)rgq?”é‘tlﬁﬂcé&rlﬁod Cifl @YIrREBLeERAsr LBe2 omb28 du of'
_'triethylanin cﬂ%d& (Hld§%odgﬁ Xéﬁenz%tr'%eéggﬁagﬁgéaﬁg are

'successi vely ad SRS

RS)- {1-[b pjte:@/ . |
e )hyl j{az[et: i C‘%I }p(3 (PR UG IPET )Eé"é‘tlf‘%daéFdStﬁya?i%cﬁFo?i de in

2' cnB_ of  anhyéfus. @ihl by Rt haRGondbs 2oteMpeLaLyLg: 15 Lhg Legion of

20C. The solution 25 obtained is Stirred at a tenperature in the- regi on of
20C for abbutTHe hetsionl e difactisodeppdidadi sn Qei?9§i£§dc99tg%§8é' an

cartridge -(6 cnB) filled with.3 g of fine silica (0.040-
condi ti oned widfh 12 Septienisbrar2®@4)1%6 1dedhlvaranmet bahe;midi the ai d of a
Duramat punp, eluted successively with a dichloromethane-ethyl acetate
, (70-30 by volLiH0A »&0fr em) ,colonddtiinged- siBhf dachionsmetbiné racthons 1 to
-12 ~and then.with a dichloronethane 5 nethanol (98-2 by vol ume) nixture,
,-coIIecting Z;QQﬁgald-of‘a_vacuum'apparatus,,elutlng with
o "dichloromethane between -0 and 6 cm® and then with a
10 -dichloromethane—methanol (95*5 by volume) mixture The
ffractlons contalnlng 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 cm3rof disti;led water. After_stirring, the
mixture is frozen,'the organic chase is concentrated to
.dryness under reduced pressure (2.7 kPa) at'§d°c. The
7 residue ebtarned is taken up rn 2 cm® of diisopropyl
ether end'is then codcentrated:to drynéss uhder reduced
26 - pressure (2.7 kPa) .at 40°C. 38 mg of -(Rs)'—z-{z-['bis(é—
chlorophenyl)methyl]azetidin43+yl}-
-(3,5- dlfluorophenyl)—N (1- ethylpyrrolldln -2-
. ylmethyl)acetamlde are thus obtalned in the form of a
.whlte foam [ H NMR Spectrum (300 MHZ,.CDC13 wrth
35 addition of a few drops of. CD3COOD d4, & in ppm): 0;96
| and 1-17 (2c, J = 7.5 Hz : 3H in total); from 1. GO‘ro
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 lH), 4 lO and 4.14



“fractions for fractions 12 to 27. Fractions 13 to 27 are conbined and .
.concentrated to dryness under reduced pressure (2.7 kPa) at 40C. 34 ng of
(RSy-2-{1-[bis(4- chlorophenyl)nethyl]azetidin-3-yl]-23Epemier2détro 10.
-phenyl ) -N-(2- orpholin-4-ylethyl)acetamn de are thus obtained in the
formof a white foam[3H NWR spectrum (300 MHz, CDC13, S.in ppm: 2.3.3
(broad t, J =5 Hz : 4H); 2.38 (t, J 228 Hz : 2H); 2.65 (m © 1H); from

2.85 to_ 3.20 (nt ': H) ; 325(broad q, J:7Hz: 2H) 343 15 (nmt
1 -3.57 (t d (s : ;
'-5H298 (unr egolﬁéjd 635 x5 Hfl—i) 1§ ’?‘g z‘PFalﬁ':sglﬁnE“? ‘3 ?@ 421‘1’-503@ 851)_(m

2 fromg..1 Exa 7 20 T
(RS)H)z {1-[Bi s(451*‘:1ﬁ8r&g’%§%y|)neth e TR)§ 2£of%6.80 to 7. 00 .

“azeti di n-3-yl g2~ 3f-;dighy o&mog@e@x'» s (1€t By b,y

pyrrolidin-2--ylmethyl)acetan de nay be prepared i h the follow ng manner:
0.018 cnB of mEmparetswy| et hyl - pyrrolidine, 29 ng of.

1- (3-di met hyl am nopropyl )-3 25 ethyl carbodii m de hydrochl oride, 0.028 cnB
of. triethyl anine and LrS)rg-qf - mgdémxybﬂmw&phaﬁplﬁmebh{ﬁiﬁle are
successively added to a sol ution of 50 ng

(RS)-{1-[bi s(adzectmdom@herrlyF?ﬁéﬂhﬁl—]ﬂaiéﬁodoph@nyl} 8- Sepberper 2004‘ 197
(3,5-di fluorophenyl)acetic acid hydrochloride in 2 cnB of anhydr ous

di chl or onet hasetamidg ﬂ@m’p@ﬁapmeai‘rﬁdt he thegfohlo#iR@Gnarier sol ution

obtained is stlrred gt tenperature i.n the regi on of 20C for about 12
lhours 0.012 cm of 1sobutylam1ne, 29 mg o 1 (3 dlmethyl-

amlnopropyl) 3- ethylcarbodllmlde hydrochlorlde,

.10 'O 028 cm® of trlethylamlne and 1.5 mg of
_hydroxybenzotrlazole hydrate are-succeSSLVelyradded to
a solution'of“ﬁo mg-qf (RS)—{l—[bis(i—chloroé
pheny;)meth§l]azetidin—B—ylf%(3,S—difluoropﬁenylfacetic
écid'hydrechioride'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 condltloned in dlchloromethane with- the ald of ‘a vacuum
apparatus, elutlng with dlchloromethane 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-{l-[bis(4-chlorophenyl)methyl]lazetidin-3-yl}-
2-{3,5-difluorcphenyl) -N-iscobutylacetamide arée thus

obtained in the form of a white foam ['H NMR spectrum



5 The reaction nmediumis deposited on-a Varian cartridge (of 12 mmin

" dianmeter) filled with 4 cnB of silica (0..060-0.200 mm), conditioned with
dichloronethane with the aid of a vacuum apparatus, eBSeptegnber 2604

di chl or onet hane between 0 and 6 cnB and then with a 10 .

di chl or onet hane- met hanol (95-5 by volune) m xture- The fractions
containing-the desired product are conbi‘hted and concentrated to dryness
under reduced pressure (2.7 kPa) at 4OC for 2 hours. The yell ow paste thus

obtained is t ‘ eth tae nd then. 15 with 2 cnB of
“distilled Wat@riquﬁé (é‘t% ﬂ‘?c?{dl g fPozdn” the BFEganic phase
i s concentrat t yness er of ur 2.7 kPa) a C. The
. resi due -obt ai%@d |Cls 6E%lk(gﬂﬁc uplil@l (ra?g g%n%dl IS %ﬁzt‘o%#’ Ehéﬁ gﬁdE' ggt hen

‘concentr at ed dr SS upger jredus O05pr 2.7 kPa) .at ,40C. 38 ng
'Of (RS)-2-(1- is(?mchl o@gphenyl)rzrg?hy%] 5?5%#%-8?‘ ]?' Vud

(3, 5-di fl uanophemys )\ (;rluetlt@yl5pyqr_7_rol hehn-3- 4%l r(fgt hyh){gceﬁagbde are thus
'obtalnedlntheformof a white foam|[' HNl\/Rspectrum 300 MHz CDC13

wi th: 25 adgli tinan :of2r ;f ewodr qps,ofy ED3CARR d45 Hz kn1RPM) FrOm9%, 2end 1. 17
(2t, J =7.5H : 3Hin-total); from1.60 to 2.00 (rot : 4H); from2.50 to
2.95-from 3. ¥® t7.¢33. @&t5 : BHOGS 8. 111H)E, freme3H5:t 0H#]10 (nt @ 1H); 4.10
and 4.14 3 S&ptenber 2004 198 .(2d, J = 10.5 Hz : 1Hin total); 5.18 and
5.25 (2 broad=*ample| 39 n total) 6.66 (nt : 1H); from6 80 to 7.00 (nt
.2H) from? 15 to 7.45 %m . 8H)].
, ( -2-{1-[Bis (4~ chlorophenyl)
methyllazetidin-3-yl}=2-(3,5-difluorophenyl)-N, N~
T 10 dimethylacetamide may be prepared in the following
 manner: 0.06 cm® of dimethylamine in 2‘M solution in
tetrahydrofuran, 2% mg. of 1-(3 dlmethylamlnopropyl) -3-
ethylcarbodllmlde hydrochlorlde, 0.028 cm of
trlethylamlne and 1. 5 mg of hydroxybenzotrlazole
15 hydrate are successively added to a solutlon of 50 mg
of (RS)-{1l-[bis(4 chlorophenyl)methyl]azetldln 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
20 " 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) fllled with 4 4 cm” of 51llca
(O 060-0.200 mm), condltloned in dlchloromethane w1th
the ald of a vacuum apparatus, elutlng with

3 and then with a

25 dichloromethane between 0 and 6 cm
dichloromethane—-ethyl acetate (95-5 by volume) mixture
The fractions containing only the desired product are

combined and concentrated to dryness under reduced



Exanpl e 58 (RS)-2-{1--[Bis(4-chl orophenyl)nethyl]- . :
azetidin-3-yl}-2--(3,5-difluorophenyl) N--isobutyl- acetam de may be
~prepared in the followi ng manner: 0.012 cnB of i sobut §lSeptember 2004y of

1- (3-di met hyl ami nopropyl)-3-ethyl carbodiizni de hydrochloride, 10 0.028
cnB of triethylamne and 1.5 ng of "hydroxybenzotriazol e hydrate are
successively added to a solution of 502%§ of (RS)-{1-[bis(4-chloro-

phenyl )methyl] azetidin-3-yl) -. (3, 5--difluorophenyl) acetic acid
hydrochloride in 2 cnB8_of anhydrous 15 dichl.oronet hane, at a tenperature in
the regi on ofPresGereTHE -dokBe) oAtobPaFnedsi BIsefr fRY of-6ltEaperbture in
‘the region of 20C for 'aigu%ﬁﬁz Elours._ The_reactjon, mediumis deposited on
a Varian. car FF‘i&&é’P@SPY MY h 2gREREL RS YL T4 i LB EMREO O silica

(0.060-0. 200 0.candi.tioned in _iichloromethane with the aid of'.a
~vacuum appar gﬁ%’ylil gfgnglvmme?ﬁyg?g %?%%%t fhhet bat v_\%%\%ajon% d-" 6= 3 and
“then-with a di QI=0 - a (95; Vol m e. The-
“fractions co(r%toglﬁllnigrfggg% ;%etghgggée%irr gg_i ﬁ%u%%%r%c&%ﬁ%%n?@%ﬁéem rat ed

to 25 drymess wpdgpmf edpesd Pressus e (& 7(dPa) .af) A9Cq40 9. 9f .
- (RS)--2-{1-[ bi.s(4-chl orophenyl ) net hyl ] azeti di n-3-yl }-

2- (3, 5-di fl uar.ephasyl:) 3M) i sebutyBacet esi de1ar emt husoppbtaj ned d ddhe form
- of ‘a white foam [1H N. MR spectrum.3 Septenber- 2004 199 (300 Mz, (CD3) 2SO0
" d6 8 in ppm t, O.#57(8, H2 = TH)5 Bz966KY, I.621¢nkz:: IH)y; 2086 (nt . 1H);
from2.70 to 2.95 : ' - ‘
: (s : 1H); %.69 (tt, J = 9 and 215 Hz 1H); 6.81 (mt
2H); from 7.20 to 7.35 (mt : 8H)]. |
10  Example 60 |
(Ré)f2;{1—[Bis(4—Chlorophenyl)ﬁethyl]—
azetidin-3-yl}-2- (3, 5-difluorophenyl)-N-benzylacetamide
may be pfepared:in the'foilowihg manner: 0.013 cm’ of
benzylamiﬁé;.EQ mg of lf(3-dimethylaminopropyl-
15 3-ethylcarbodiimide hydrochloride, 0.028 cm’ of
triethylamine'and 1.5 mg of ﬁydroxybenzotriazole
hydrate arelsuccéssively-added to a solution of 50 mg
of (RS);{1~[bis(4—chlorqpheny1)methyl]azetidin—3—yl}—_
f3,5—diflu6rophenyl)aqetic acid hydfoéhloride in 2 e’
20 of anhydfqus dichloromethane, at a temperaturerin the
regioh of;20°c:_$he solution obtaiﬁed is-stirred at'a
températureaih?ﬁhe region of 20°C-for about. 12 hours.
The reéétioﬁ‘mi#tufe.is dépoéitéd on a Varian cartridge
(0f 12 mm in diameter) filled with 4.4 cm® of silica
25 (o.oéo—o.é_bo ) rcl:ondition.ed in di'_c'hlorometh‘ane with
the aid of a‘§aquum apparatusy; elqting with

3

dichloromethane between 0 and -6 cm™ aﬁd then with a

dichloromethane-ethyl acetate (95-5 by volume) mixture.



(m 3H);3.03 (m : 2H); 3.22 (broad t,- J =7 H 1H) ; 3.83 (d, J = 10..5

Hz.:- 1H); 4.45 (s : 1H); 7.00 5 (nt : 2H); 7.08 (tt, J =9 and 2.5 Hz :

1H.); from7.25 to 7.45 (nt : 8H); 8.11 (t, J =6 Hz 38ebH%kmrE&&ﬂple 59

(RS) -2--{ 1- [Bis (4--chlorophenyl) nmethyl ] azetidin-3-yl'} -2- (3,

5-di fluorophenyl) --N, T- 10 dinethylacetan de nay be prepared in the

~following nanner: 0.06 cnB of dinmethylzine in 2 Msolution in

“tetrahydrofuran, 29 ng.of 1-(3-dinethylam nopropyl)-3- ethylcarbodiinide

" hydrochl oride, 0.028 cnB of tr.iethylamne and 1.5 ng of
hydroxybenzoﬂﬁmaiﬁb@tlbnhy@D@telanegsoodgs$heeﬁysaddédptodacsohué|on of 50
nmg - of (RS)-{.I-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}

- (3, 5-di f | uor sEryIeracad coaced thpdrdchPodirdacsf prderBregucadhydrous

di chl oromet hane, at a tenperature in,the__region of 20C. The sol ution

~ obtained.i s SETFeat(2a Zépﬁénﬁéréque Pl PHeCfedREh—8f {DoCPidf4about 12

h Th t d trid f 12 n

e aeten ot e Ry ﬁ%yﬂﬁ‘%%?ra—?a"%—a%é@é'r%(?o% " eonditioned im

“di chl th ,-eluti ith. 25 -
‘d:ghlgigggthgnéftejagégg hgg an%%#EQFaggéaﬁﬁﬁg a ?g%bggoﬁ%thane -ethyl

~acetate (95 S e lime)th@ . Thebr actieasscont Ay NG, ol %,
desired product are conbined and concentr at ryness under re uced 3
Septenber 2004020@Hz, cDCl;, & in ppm): 2.67 (mt :.1H); 2.93 (mt
1H) 3.11 (mt 2H); 3.43 (broad t, J = 7.5 Hz 1H) ;
3.62 (d, J = 10.5 Hz 1IH); 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}Y; from 7.10 to 7.40 ( : 13H) ]
Example 61

(RS)-2-{1-[Bis(4-chlorophenyl)methyl]
azetidin-3-y1}-2-(3,5-difluorophenyl)-N-cyclohexyl-

15 methylacetamide may be prepared in the following
manner: 0.016 cm’® of aminomethylcyclohexane, 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

20 a solution of 50 mg of {l-[bis{4-chlorophenyl)methyl]
azetidin-3~-y1}~-(3,5-difluorophenyl)acetic acid.

> of anhydrous dichloromethane, at

hydrochloride in 2 cm
a temperature in the reglon of 20° C The solutlon
obtalned lS stlrred at a temperature in the reglon of
25 20°C for about 12 hours . The reaction medlum'ls
deposited on a Varian cartridge (6 cm”) filled with 3 g

of fine silica (0.040-0.063 mm}, conditioned and then

eluted with dichleoromethane with the aid of-a Duramat



pressure (2.7 kPa) at 40C. 13 ng of (RS)-2-{1-[bis(4-
- chl orophenyl ) met hyl ] azeti di n-3-yl }-2-(3,5-difl uoro-

-phenyl ) - N, N-di net hyl acet am de are thus obtained in the3 Septemindr 2804 whi t e
powder [1H NVR spectrum (300 MHz, CDC13, 5 8 inppm: from2.70 to 2.80 (nt
- 2H);-2.92 (s : 3H); 2.95 (s : 3H); from3.00 to 3.15 (m : 2H); 3.38
'(broad t, J=7.5Hz : 1H); 3.96 (d,.J20:210 Hz : 1H); 4.26 (s : 1H); 6.69
(tt, J =9 and 2.5 Hz : 1H); 6.81 (m 2H); from720to735(m:8H)]
.10 Exanple 60 (RS)-2-{1_[Bis(4- chI or ophenyl ) net hyl ]
“azetidin- 3- y | BurR o 351 dunegr @p@é‘nyf;awtb@myl Bratahdne 2 nay beaprepared in
the followi ng manner; 0.013 cnB of = benzylam ne, .29 ng of 1--°
(3- di met hyl arﬁ%%ft%wanf% CPR&GERHre& o GO ﬁﬁrdéewdﬂaéﬁroreaéceg 028 cnB of

triethylamne and 1.5 f hydro kenzatri azol e drate are successively
added to a séﬁﬁﬁ%ﬁ%f%& ﬁ‘gp ik B NG of REY%% -[bis(4-

RS)-{1-][ bi h | d
ES 25 Eli f I[ ui)f(()%hgnllyoro &L%Tq%le)gm % %r%élgltﬂll:nolr ng}l h}_pcﬁﬂd?élﬁ?ranhydrous
,d'ChlorO h tlraﬁd é?@%@ﬁ@k fﬁe%ﬂ Hgﬁeta Hgnagg g9§%28€£ SOlgtlon

obt ai ned s t enper atur - i nt e region o 2t+6r“about - 12
_hours ‘The 1 gagtdmn ffBﬁﬁ{ W€ & SrdRROFOhR (08 RuVaLhad: Saf t f12 mm

: diameter) filled with 4.4 cnB of sil |[ca 25 (0[5060 0. Zgjagn%éégondltloned
: | n di chl or onetdrane w i pprve: af £brofo & v acumBppatat.us;1 gl uti g W th

- di chl oronet hane between 0 and 6 cnB8 and then with a di chl oronet hane- et hyl
~acetate. (95 S(ntxy vdJHJrre)frmm(tZuBé ta Sepﬁermer 26941 3.42 (broad t,

J = 7.5 Hz : 1H); 3.57 (d, T =10.5 Hz L 1H); 4.27 (s

10 1H); 5.40 (mt : 1H); 6.71 (broad t, J = 9 Hz : 1H);
6.83 (mt : 2H):; from 7.15 to 7.40 (mt : 8H)]...

. o Example 62 o | | |

(RS)—2 {1 [Bis{4-chlorophenyl)methyl] -
azetidin—B-yl}-Z—(3,5—difluorophenyl)—N—[3—(2—

115 oxopyrrolidin—l~yl)propyl]acétamide may be prepared in
the following-manner: 0.017 cm® of aminopropyi—
pyrroiidihone, 29 mg of‘l~(3—dimethyiaminopropyl)— -
ethylcarbodiimide hydrochioride, 0.028 cm® of
trlethylamlne and 1.5 mg of hydroxybenzotrlazole

20 hydrate are successively added to a solution of 50 mg
of (RS)-{1l-[{bis(4-chlorophenyl)methyl]lazetidin~-3-y1}-
{(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 temperaturé in- the region of 20°C for about 12 hours.
The reaction medlum is depOSLted on a Varlan cartridge

(6 cm’) fllled with 3 g of fine sxllca (O 040-0.063 mm),

conditioned and then eluted with dichloromethane with



. 201 The fractions containing only the desired product are conbined and
concentrated to dryness under reduced .pressure (2.7 kPa) at 40C. 37 ng of
(RS)-2-{1-[bis(4- chlorophenyl)nethyl]azetidin-3-yl}-23September 2004

(3, 5-di fl uorophenyl)-N-benzyl acet am de are thus obtained in the form of
‘white crystals [1H NVR spectrum (300 MHz, CDCl 3i 8 in ppm): 2.67 (nt

i AH);; 2.93° (nt 1H) ¢ 3011 (mt 2H) ; XUB (broad t, J 7.5 Hz : 1H) ; 3.62
(d, J =10.5 H : 1H); 4.26 (s 1.H); 4.38 (m 10 2H); 5.71 (nt : 1H); 6.71
(broad t,, J =9 Hz : 1H); .6.83 (nt 2H); from7;10 to_7.40(nm : 13H)].
Exanpl e 61 (f&)e A{d qiBjss Daramasr yaeny Cpddelnfipg 2-cm’ fractions. :
~azetidin-3-yl}-2-(3,5-difluaorophenyl)-N-cycl ohexyl .15 nethyl acetam de may
" be prepared iTFaHe B 1%Okihd 2 REnEPTR g s 2888 concartreeehyPcycl ohexane,
- 29 g of . 1-(3-dinethy] am nopropyl)-3-ethyl garbodi i m de hydrochl ori de,
.0.028 cnB of rryl'neetsr?yl"‘iyr#eﬁe TERGC .%pﬁﬁséﬁrehﬁérax?fgéhzéf:riqﬁ)zfﬁl-e3ﬁya€ate are

‘ ivel d 2 | i 50 ' C .
T Tor a4 chih aprdn ) ek - SbaRaBheny L Rethys szar tinr apkeay )
acet’ic acigl @Ld(rp'cgucgrglql%rlo?,h%g 18 _qf {guhgdg%gygggtjgggg@t_hane, at a

‘tenperature in the region. o . The 'sol'ution ained i's stirred at 'a

tenperature iyl)tdiegiagiaertahids 206 tansabeukiidchoyr eT?Srﬁzegﬁthon medi um -
is deposited on a Varian cartridge (6 cnB) filled V\/ltﬂSg of fine silica .

- (0. 040-0. 063 wite Condi t[i'BNEMR aspetbiemn €306 eghyj tdpel chkofgnehhgne with

- the aid of a Duramat ' '

S . from 1.50 to 1.65 (mt : 2H); 2.04 (mt : 2H); 2.43 (t,

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,-JV 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 = 67H2 : iH); from 7.20 to 7.35 (mt : 8H) .
Example 63

15 (RS)~2-{1-[Bis (4-chlorophenyl)methyl] -

- azetidin-3-yl}-2-(3, 5-difluocrophenyl)}-N-acetyl (4~
methylpiperaiine) may be prepared in the following
manner: OTQlj cm® of N%methylpipefazine; 29 mg of
l~(3—dimethylaminopropyl)—3~ethylcarbodiimidé

20 hydrochloride, 0.028 cmr3 of triethylamine and 1.5 mg of
hydroxybenzotriazole hydrate are successively added té
a solutioﬁ:of SO.mg of (RS)—{l~[bis(4—chlorophenyl)_
methyl]azetidin-3-yl}-(3,5-diflucrophenyl)acetic acid
hydrocﬁloride in 2 cm® of anhydrous dichloromethane, at

25 a temperature in.the region of 20°Cl The solﬁtion
obtained is stifred at a temperature in the regidn of
20°C for about 12 hours. The reaction medium is

deposited on a Varian cartridge (6 cm®) filled with 3 g



-3 Septenber 2004 202 punp, collecting 2-cnB fractions. Fractions 2 to 3 are
conbi ned and-concentrated to dryness under reduced pressure (2..7 kPa) at
40C. 49 ng of (RS) -2-{1- [bis (4- 3 September 2004

chl orophenyl) met hyl ] azeti di n-3-yl } - 2- (3 5-difluoro 5 ,
phenyl ) - N-cycl ohexyl net hyl acet ani de are thus obtained in the. formof a
white foam [1H NWVR spectrum (300 MHz, CBE43i 8. in ppm) : fromO0.75 to 1.75
(m : 11H) ;' 2.65 Ant 1H);}from2.85 to'3.15 (nm :,5H); 3.42 (broad t, J
7.5.H : 1H); 3.57 (d, J =.10.5 Hz : 1H); 4.27 (s : 10 1H); 5.40 (rat :

1H) 6. 71 (broadfine Jsid3aHz( 0. 0¥H)~0 . BBt condH)ioheadmwdthd to 7.40 (nt

. 8H)].  Exanple 62 (RS)-2-{l-[Bis(4-chlorophenyl)nethyl]-

azeti di n- 3- ylr?l@J(%rfBUQﬁfqulﬁ)r riyle) A 3 2 Dsirewayty ipuoipi, dieduted
-I-yI)propyI]acetam de may be prepared in the foll ow ng manner: 0.017 cnB
-of " am nopr op¥tt ;ﬁ/rqld#lld?%ﬁé?haz@‘r?&h@#wll 9(83—0§||b9’tm3|l@2memopropyl) 3-

et hyl car bodi i m q:e é/dro | ori.de, triethylamne and 1.5 ng of

' hydroxybenzetrl azo]T g zfr'é:“buEEQEEWBFy bnae l‘?%salgotgt?@)n of 50

my of (RY chl hen t.h azetl din--3-y -
(3,5-difl uoro r%b acet |a§‘da0| oS Ior| d& L%ﬁ‘e% cHﬁ S réﬁ‘Hﬁ&fjous :
di chl or onet hagﬂ%ss%rea (tzerﬁpqugt)uraet '4'6 olhe 3o ¢g %’% i f{I eﬁgld tion

obtained is stirred at' a 25 tenperature |n “about 12
hours. The r&ﬂcdﬂCthM)WQﬂ@l?%Q@%llhgﬂ,@ﬂﬂ}\[al‘I an cartridge (6 cnB)

fllled W|th 3 g of fine silica (0.040-0.063 nm
: . -{3,5-difluorophenyl)-N- acetyl(4-methylp1pera21ne) are
thus obtained 1n‘the form of a whlte foam [ 'H NMR
iO 'épectrum {300 MHé, CDCiL & in ppm): 1.83 (mt = 1H);
from 2.10 to 2.45 {(mt : 3H); 2.21 (s : 3ﬁf;_2 74 (mt
2H); from 2.95 to 3.15 (mt : 2H); from 3.30 to 3.55
.(mt : 4H); 3.73 (mt :VlH); 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]
",azetldln 3- yl} 2-(3,5~ dlfluorophenyl)— -{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)-{1l-[bis(4-chlorophenyl)—
25 nmethyllazetidin-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



conditioned and then eluted with dichloronethane with 3 Septenber 2004 203
‘the aid of a Duramat punp, collecting 2-cnB fractions. Fractions 4 to 12
- are conbi ned and concentrated to .dryness under reducedSBmaﬁbErQOOQ 7 kPa)
at 40C. 35 ng of (RS)-2-{1=[bis(4-chl orophenyl ) nethyl Jazetidin-3-yl}.. 5
2- (3, 5-di fluorophenyl)-N-[3-(2-oxopyrrolidin-I- yl)propyl]acetam de are
thus obtained in the formof a white fagam '[ 1H NVMR spectrum (300 MHz,
CDC13I 8inppm : froml1l.50 to 1.65 (nt : 2H); 2.04 (m : 2H); 2.43 (t,
J 8Hz:2H);264(rrt:1H) 2.88 (dd, J =7.5 and 10 5.5 Hz : 1H); from
- 3. OO to 3.3020nt fOGHFboﬁtoﬁQShBGIBO TBedbebntidh) meditd (4, J = 10.5 Hz :
1H); 427(sl|—|);667.(tt J=9and 2.5 Hz ; 1H) ; 6.90 (nt 2H ;
7.15 (t; J =dgprsitedHpn ﬁrHﬁfIaEOC@QtIlQQe(mﬁ 8] . £1 Exapliec 633 15
(RS)-2-{1-[Bi s(4-chl orophenyl o ‘

azeti di n- 3- yPE- 3ips, Ql&FFPuéPoBH@n§ ;36?0-%& yFPﬂdlhéPﬁ?@pW]béhazi ne) may be
prepar ed in the foll ow of - N- net hyl pi perazi ne, 29 ny
of = 1-(3- d|nSﬁﬁ?ﬂSﬁPHSBBgB§|Ylggth§|EégngB?nPHEa@ethyam%chﬁbwta@ 0. 028

o o s WA R Rkl UL LeReDERLY | segts e iﬁfo?gghenw)
e e Ry a3, Ebvseanhep) e s s oy aslarde L2
The solutiong ebt 8 Bed t8mBiheACInAl cOnLEAPLAALYT £51 Br{REs L €L QL Of
- redﬁced préssure.(2i7 kPa) at 4O°C.740 mg of (éS)—Z—{l—
7Ibis(é-chlorophenyl)methyllazetidin—3~yl}~
10 2—(3,5—difluorophenyl)—N4(2,2-dimethylpr6§yl)acetamide
are thus obtained 1n the form of a whlte foam' {'H NMR
spectrum {300 MHz, CDClh & in ppm): 0.81 (s .-9H), 2.66
(mt : 1H); from 2.90 to 3.20 (mt : SH); 3.44 (broad t,'-
J=7.5Hz : 1H); 3.61 (d, J = 10.5 Hz : iH) : 4.28
15 (5 : 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 : B8H)].
Example 65 '
(RS}42—{1—[Bis(4-chlorophenyl)methyl]—
azetid;n—S-yl}~2*(3,5-difluorophenyl)+N—(2—pyrrolidin—
20 l—yleﬁhﬁl)acetamide may be prepared in the following
manner: 0.015 cm’ Qf aminoethyipyrrélidine, 29 mg of
rl-(3~dimethylaminopfopyl)—3—ethylcarbodiimide
hydrochloride, 0.028 cm? 6f triethylamine énd 1.5 mg‘of
-hydroxybenzotriazole hydrate are succeésively addéd to
25 a soiution of 50 mg of (RS)—{l—[bié(4—chlorophenyl)—"
_methyl]azetidinfB—yi}—(B;S—aifluorophenyl)acetic écid
hydrochlorlde in 2 cm® of anhydrous dichloromethane, at

a temperature in the reglon of 20°C. The solution



~ 20C for about 12 hours. The reaction nmediumis deposited on a Varian
cartrldge (6 cnB) filled with 3 g 3 Septenber 2004 204 of fine silica
(0.040-0.063 nmmj, conditioned with dichloronethane w BiSdptantrdoof a

Dur amat punp, eluted w th a dichloronethane-ethanol (98-02 by vol une)

m xture, collecting 2-cnB fractions. Fractions 10 to 24 5 are conbi ned and
concentrated to dryness under reduced pPessure (2.7 kPa) at 40C. .39 ng of
(RS)-2-{1-[bis(4- chlorophenyl) nethyl] azetidin-3-yl}- .

2- (3, 5-di fluorophenyl)-N-acetyl (4-nethyl pi perazine) are thus obtained in
the form of RS ceimJCrH VR ato %ﬁ@wmt('@@o ithe €BGL®n Sfin ppm):
1.83(m: £1}@0[0grom210t0245 (m : 3H); 2.21 (s : 3H)';,2.74 (n

2H): from 2. oF aPqYk 12 2‘+<i)ur~°f T Jes. r?@qtd@ Bbﬁdl(uﬁt is 4H) 3.73 (nt :
1H); 3.93 (d, ) = d 2.5 Hz :
1;)'); 6.78 (15 e(Pn‘%Sl efﬁ)zri‘ro%flfg‘ r?“‘é@ H‘)‘ §1ed Ek%ggegm (RS)

co--2-{ 1-- rs e I

“azeti di n- 3- yl%iis %&E{;@L u(g%/o% enywd3NLTQ C(?ndlttﬁ‘C’Inec1 with

propyl ) aces araldﬁurmabrmﬁfeo%% ithd ne Q8 QimG 4 %t TRARRY 9,014 cnB of
neopentyl am ne, 29 ng of . 1--(3-dimethyl am nopropyl ylcarbo ||n1de

< hydrochl ori deyi tth Q28 i.crind dafe tivdret-ydramidie @ed ok. 5 n'gfo@uf.lme
hydr oxybenzotri azol e hydrate are succe35|vely added to a solutlon of 50 ny

- of (RS)-{1-[ biis{dreh| aradikeryilng 25 5-cm® fractions. Fractions 13 to -
rrethyl]azetldln 3-yl)-(3,5-difluorophenyl)acetic acid
20 are comblned and concentrated to dryness under
reduced pressure'(2.7 kPa) at 40° C. 33 mg of (RS)—2¥{1—'
iO‘ [bis(4—chlorophenyi)methyl]azetidin~3—yl}- |
2—(3,5-difluorophenyl)—N~(2-pyrroiidiﬁ-l—
ylethyl)acetamide are thus obtained in the form of a
| white foam {'H NMR spectruﬁ (300 MH#, CDCls, . & 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);
6.86 {mt : 2H); from 7.15 to 7.35 (mt : BH)]
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}-



hydrochloride in 2 cnB8 of anhydrous dichloronethane, at a tenperature .in
. the region of 20C. The solution obtained is stirred at a tenperature in
the region of 3 Septenber 2004 205 20C for about 12 hoGrSeptehhimeri2884ti on
mediumis deposited on a Varian cartridge .(6 cn8) filled with 3 g of fine
silica (0.040-0.063 nmm, conditioned with dichloronethane with the aid of a
Duramat punp, eluted 5 with a dichl or o7 hane-petr.ol eum et her (80-20 by
- vol une) m xture, coIIectlng 1.5-cnB fractions. Fractions 4 to 8 are
conbi ned and concentrated to dryness under reduced pressure (2.7 kPa) at
40C. 40 mg of {({R5)d lzﬂ{qmqhﬁ%vl{) et G raspitve iyl dnestiyir dez éti @i km3-y. 1} - 10
2-(3,5-difl uorfoph[ﬁ;hs%/({%p N- (2, 2-di net hyI propyl)acetam de are thus obtained
in the form dt LT%&%‘[@I—?W 5ot ridmy( MPWH?’W@@CIB t8ein ppm:
081(s 2.90 to ' 5H) ; 344(broad
t, %eglofh)"f(?o &1 I(é) ero L’1t01 ﬁ%“talﬂ%d l545§8rE8d(§t alH) ; 5.40

| (7n25: (mt : SI%E]%“FQIE npﬁ %?}%R% ?gfl%l ol O %4 SHl %%Sblﬁeﬁ%l jl];?\ga‘grl%r] 0 to

azetidi n- 35 ylgn2-deh &ridid | I 0l :
1-ylethyl).acetam de n}ay lgétwplsg[{;;grr%gﬁﬂ%sﬁ ol ow%lﬁglgﬁaﬁﬁé:rtrlsgﬁw cnB of

anlnoethylpyraaﬂdmﬂ NEi1284dngieh 3 g of fine silica (O 06
- 1-(3-di net hyl am nopropyl) - 3- et hyl car bodi i m de hydroch or| de %) WS’ cnB of

_ triethyl am ne:cant thdnety aoid tm@df@iwb:@ﬁiz®Jtlft|haé0h@chﬂ@ﬁ:@ﬁ@tﬁéﬁesuccesS' vely
added tO petroleum ether {80-20 by volume) mixture with the ald
-of'a Duramat pump, colle;tlng 1.5- cny f:actlons.

10- Fractionsré to 8. are combined and concentrated to
dryness under_rgduced pressure (2.7 kPa) at 40°C. 37 mg
of (RS)—ZL{l—[bis(4—chlorophenyl)methYljazetidin~3—yl}— :

—(3 5- dlfluorophenyl)—N cyclopropylmethylacetamlde are
thus obtalned in the form of a white foam { H NMR
15 spectrum (300 MHz, CDCls, § in ppm): 0.13 (mt : 2H)
0.45 (mt : 2H); 0.86 (mt : 1H); 2.65 (mt : 1H); 2.91
(dd, 3 = 7.5 and 5 Hz : I1B}; 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



‘25 a solutlon of 50 ng of (R5)-{l-[bis(4-chlorophenyl)
" met hyl ] azeti di n-3-y1}- (3, 5-di fl uor ophenyl Yacetic acid hydrochloride in 2
cmB8 of anhydrous dichl oronethane, at a tenperature in3tSeptansigir@o0ef 20C.
The solution 3 Septenber 2004 206 obtained is-stirred at a tenperature in
the region of 20C for about 12 hours. The reaction nediumis deposited on
~a Varian cartridge (6 cnB) filled with 208 of fine silica (0.040-0.063
mr), conditioned with 5 dichloronmethane with the aid of a Duramat punp,
eluted with a dichl oronethane-ethanol (98-04 by volune) nixture, :
“col lecting 1./57&me raxe isoinsse sErigstlivorsided! tte a2@ocdneiconbifnéd and
concentrated to dryness under reduced pressure &2 7 kPa) at 40C. 33 ng of
- (RS)-2- (1 10 °F bifY 4~ Brispersnororihpnyds eethyal 8zgkydin-3-yl} -
2- (3, 5- dlfluo acet-am de .are thus

obtained in t Q$%$ﬁ¥6¥”ﬁ&3ﬁﬁypé%%%%hgifﬁiﬂNﬂY9§86%?8ﬁ+ 8067 Mz CEDCL 3, 6-

50 0 15 . 4H); 2.91
kgdppg): 7, 5‘§%JH§”' qus ﬁ% @i?ﬁﬁm%wPa“e H%t afFSﬁ%§r§BuF8 gg4§h?ntkq
3.64 (d, 2 6, d.2 :
6 {o e et et G bt

(RS)-2-(1- [&@Hﬁbéﬁ&&mQQHQDXMkW&%@Mbh of 20°C for about. 12 b
azetidin-3-yl}--2-(3,5-di fluorophényl)-N  cycl opropyl net hy acet ani de may

‘ibe prepared iThd heaction medium is deposited on a Varlan cartrldge
(6 cm?) fllled wmth 3 g of flne silica (0. 040 O 063 mm),
condltloned and eluted Wlth dlchloromethane with the

10 Vald of a Duramat.pump.,The.fractlons containing only
the desired.prodﬁét are combined and conéentrated to
drynessfﬁnde#.reduced pressurer(é.T kPa) at 40°C..21 mé
of (RS)—24{1*[bis(4~chlorophényl)ﬁe£hyi]azétidin;B—yl}—
2—(3,5—difluorbphehyl)—N—prbpylacetamide are Ehus.

15 obtained in the form of a white soiid ('H NMR spectrum
(300 MHZ,.CDC13, 5 in ppm): 0.84 (t, J = 7.5 Hz : 3H): |
1.45 (mt : 2H5; 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 (q, 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]. .

Exaﬁplé 68 |
| (RS)—24{14[5;5(4—chlb£ophényljméthy1]—

25 azgtidin—3—y1}—2-(3,5-dif1uorophényl)-N—propyla¢e£amidé
may bé pfeﬁdred.in the following maﬁner: 0.050 cm® of a
2 M solution of methylamine in tetrahydrofuran, 29 mg

of 1—(3 dlmethylamlnoprOPyl)-B ethylcarbodllmlde



foll owi ng manner: .0.011 cnB of cycl opropanenet hyl anine, 29.ng of 1~(
3-di met hyl am nopropyl ) - 3-et hyl carbodi i mi.de 25 hydrochloride, 0.028 cnB of
triethylamne and 1.5 ng of hydroxybenzotri azol e hydr aB&epteentsm@oesdsi vel y
added to a solution of ‘50 ng of (RS)-(1-
[ bi s(4-chl orophenyl ) nmet hyl Jazetidin-3-yl}- 3 Septenber 2004 207
(3, 5-di fl1uorophenyl )acetic acid hydrocht@gide in 2 cnB of anhydrous
di chl oronet hane, 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. 5 The hedredhometsi uf i depdsbfedrontayVamniaa eaat1idlgry &6 cnB)
filled with 3 g of fine silica (0.040-0.063 nm), conditioned and then,
el uted with ahdient drem thamee fethslars etdeesuc8®s20 vhy yvakdes) tei Xt ur e
-with the aid of a Duramat_ punp, collectinq |..5-cm3 fractions. 10 .
Fractions -3 t9 L dbithedant dEdedtrdbds (Gochipnepseonder reduced

. 2.7 kPa). at_40C,. 37 of " '
e O G TR peappoangny o ot

2- (3, 5-dif )=\ Cycl | met hyl i de, hus obtained in
the form ol o O COIUAN it 50 Ep Rty Bhe ¢ SO0 RFE OG5 ppm -

0.13(nt : 2 are 2H) trQ 868 Gt i elbEhe 2. nt..: . 1H); 2.91 .(dd,
= 7.& and 5*%% §éﬁ§%%5§ronﬁg?6€%tgggg%§ fﬁtﬁb4 ';gg?gEO%BFbg% t, -J :(7.5'
Hz : 1H); 3. %bhH{dined I35 34 atlh ke re - . (' 5 21H); 6.7.
(tt. 20 5 o g el S ¢ %ﬁ;éa g.ts? (tmﬂ‘ng%ﬁ)%- frlgbmtt%glgggé%ﬁg;%m :
8H 1 . - 20°C for about 12 hours. The reaction medium is

'deposited on'a'Vgrian cartridge (6 cm’) filled with 3 g

10 of fine silica (0.040-0.063 mu) conditioned and eluted
withrdichlorometﬁane with the aid of a Duramat pump .
The-fréctions'Containing only.the desiréd product;are
combined and concentrated fo deness under reduced
pressure (2.7 kPa) at 40°C. 19 mg of fRS)—Z—{l—

15 [bis(4—chlorophenyl)methyl]azetidin—B—yl}—
2—(3,5—difluorophenyl)—N—methylacétaﬁidé are thus ’
obtained in the form of a-white solid tlﬁ NMR spectrum
(300 MHz, CDCl3, & in ppm): 2.66 (mt : 1H): 2.76,(d, J =
5 Hz : 3H); 2.93 (mt : 1H); 3.10 (mt : 2H); 3.44 (broad

20 t, T = 7.5 Hz : 1H); 3.59 (d, J = 10.5'Hz : 1H); 4.28
(s : 1H); 5.4l,(unresolvedrcomplex : 1H); 6.71:(tt, J =
9-and 2.5 Hz 1H); 6.83 (mt : 2H); from 7.20 to 7.35
(mt : BH)] | | | |
Example 69

25 kgs)~24{1Q[Bis(4—¢hlorppheny1)metﬁy1]—
azetidin-3-yl}-2- (3, 5~difluorophenyl) ~N-
isopropylacetamide may be prepared in-the fdllowing

manner: 0.0l1 cr’® of iSOpropYLamine, 29 mg of

J
0



.Exanple 67 (RS) -2-{1-[Bis (4-chlorophenyl)nethyl] -
razetidin-3-yl}-2-(3,5-di fluorophenyl)-Npropyl acet anmi de 25 may be prepared
in-the follomnng manner: 0.015 cnB of propyl am ne, 293@gptdmber 2004

- 1- (3-di met hyl am nopropyl ) -3- ethyl carbodiinm de hydrochl oride, 0.028 cn8 of
~triethylamne and 1.5 ng of hydroxybenzotriazole 3 Septenber 2004 208
hydrate are successively added to a sol2t6on of 50 ng of
(RS)-{I-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}--
(3,5-difluorophenyl.)acetic acid hydrochloride in 2 cn8 of anhydrous

~di chl or omet hakre{ 3 adire treniraviatarmpiyi t-13e e thegicembofl i2m@8e The sol.ution
obtained is stirred at a tenperature in the region of 20C for about 12
hours. The resdiodn amidiarm @2 reEi pédtsheahyhanbme cand rl dyeng (&f cnB)
filled wth 3 g of fine-silica (0.040-0-.063 mm, conditioned and el uted
with d|chIordh¥ﬁ?ﬁﬁ¥?%ﬁ%QF%%ﬂ¥o%ﬂ)Q¥45a5ﬁ &TBUFHREE SIS YTREIPHaERI ons -

cont ai ni ng onIy the desir pr oduct onblned and concentrated to

.dryness under r% %%Hmbréigﬁ} %P( 40C. 21 ng of

(RS2 thy L diin-3-ull. . |
. (3, 5- di# 5£¥§%¥%6ﬂ5 cer%aﬁgéegﬁglghﬁsbi% obtained in the form-

of a white 3043cgléftﬂﬂg}aa#3ﬁ5qgg%§&?gpa%H? hg@g%gh%gaaaﬁpggo2 Q.84 (t, J

7.5 Hz : 3H); 145 (m 5°8nd 5.5 Hz
- 1H.); frc”néE(HhH§Hﬁ$ég)dﬂHhﬂ@ibmé%h@%eQQatJalﬁf%pE@atu@ED1n éhe4g (broad

t, J=7.5H : 1H) 3.56 (d, 20 J = 10.5 Hz
S 1 . .region of 20°C. The solution obtained is stirred at a
'.tempereture in'the region of 20°C for about 12 ﬁoursf

10 The reaction mediem_is deposited on a Varian cartridge
(6 cm®) filled with 3 g of fine silica (0.040-0.063 mm)
‘COHQitiened and then eluted with dichloromethane witﬁ
the aid of a Duramat.pump, colleeting 1.5-cm® fractions.
Fractions 6 to 14 are'cembined and eoncentrated to

15 dryness under reduced pressure (2.7 kPa) at 40°C. 21 mg

of (RS)-2-{1l-[bis(4-chlorophenyl)methyllazetidin-3-yl}-
{3,5-difluorophenyl) -N-isopropylacetamide are thus

obtained in the form of a white foam ['H NMR spectrum

(300 MHz, CDCl3, & 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 : 2HY; 3.42
(broad t, J = 7.5 Hz : 1H); 3.51 (d, J = 10.5 Hz : 1H):
4.00 (mt 1H); 4.26 (s 1H);'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 ‘BH}].

Example 70
(RS) -2- {1 [BlS(4 chlorophenyl)methyl]-

-azetldln 3- yl} 2 {3,5- dlfluorophenyl) -N- plperldln 1-



1H) ; 6.70 (tt, J =9 and 2.5 Hz : 1H); 6.83 (nt : 2H); from-7.15 to 7.35
(m : 8H]. Exanple 68 (RS)-2-{1-[Bis(4-chlorophenyl)methyl]- 25 _
azetidin-3-yl)--2-(3,5-difluorophenyl)-N-propyl acet am 8sSepembss 200épar ed.

in the followi ng manner: 0.050 cnB of a 2 Msolution of methylam ne in
tetrahydrofuran, 29 ng of 1-(3-dinethylamnm nopropyl)-3--ethylcarbodiinmde 3
- Sept enber 2004 209 hydrochl oride,.0.028% L hydrate are successively added to
~a solution of 50 my of (RS)-{1-[bis(4-chlorophenyl)- nethyl]

azetidin-3--yl_ }'- (3, 5-difluorophenyl) acetic acid 5 hydrochloride in 2
cn8 of anhydrbtACRh M AR difet Fenerepared tionpdeatfiedd owanghmanegicon of 20C.
The 'solution obtained is stirred at a ten‘gerature in the region of 20C
~for about 12 hdlt3.chet, BRLPPBAPREAFHRFT s29dBPo’ft ed on a Varian cartridge

(6 cnB) filled with 3 g 10 of fine silica, (0.040-0.063 nm conditioned and
el ut ed withel‘(czlii &léc:%er}%?i{ J/IP e a1 CRTBQAAMEEdBurp.  The

fractions coq{@&ﬂ%é}gl@ﬁlyethﬁdﬁ%sicrmedogrggf&hg %Iﬁilggﬂ%é‘e tg?fg%ogg my of

-.concentrated to yness urder’ reduced ~pressdar

- (RS)-2- {1 45 {hi sl Al Qriapheald mtdiglkazeti dinedsybbe1y agaeq

2-(3,5-di fluorophenyl )-N-nethylacetanm d e are thus ~“obtarned Tn Fﬁe f or m of
a white soli d [slHNMRSRECITUMg &Q?QRMWZ{lc@gi%féng%BFBQE%?9§?“66 (nt :

1H ; 2.76 (d, J 5 Hz : 3H); 2.93 (nt : 1H); 3. .44 (broad

' - methyl]azetidin—Svyl}—(3,5—difluorophenyl)acetic‘acid_ ;
hydrochloride in .2 cm’ of anhydrous dichloromethaﬁe, at
a temperature in’ the regién of 20°C. The ‘solution

'10 cbtained is stirréd_at a temperature in the region of
20°C for about 1é hours. The reaction medium is -
deposited‘on a-Varian caitridge (6 cm®) filled-ﬁith 3 g
of fine silica (0.040-0.063 mm) conditioned with
dichlorémethane with the aid‘of a Duramat puﬁp, eluted

15 with a diéhloromethane—etﬁanol (98-02 by volume)

} fractions. Fractions 7 to 12

mixture, colleéting 2—-cm
are combined and éoncentrated to dryness under reduced
pressure (2.7,k§a) at AO“C. 33 mg of (RS} =~2-{1~-
[bis(4—chlorophenyl)methyl]azetidih—3~yl}—

20 é—(3,5—difluorophenyl)—N—piperidin—l-yiacetamide are

' thus obtained in the form of a. white solid ['H NMR
spectrﬁﬁ_(300:MHz, CDClgﬁlﬁ‘in ppﬁ): from 0.95 to
1.85-2.05 and 2}29 (mts : 10H); from 2.60 to 2.80 (mt :
2H) ; f:omVS.OO_to 3.20 (mt : 2H); 3;39'(broad £, J =

25 7.5 Hz : 1H); 4.26 (s : 1H); 4.32 (d, J = 10.5 Hz
LH); 6.00 (s : 1); 6.65 (tt, J = 9 and 2.5 Hz :.1H);

6.85 (mt :'2H); from 7.15 to 7.35 (mt : 8H)].



L20t, J =
“(unresol ved

2H); from 7. _
2-.{1-[Bi s(4-chl orophenyl)nmethyl] - azetidin-3-yl)-2-(3,5-difluorophenyl)-N.

7.5 Hz : 1H);, 3.59 (d, J = 1'0.5:Hz : 1H); 4.28 (s : 1H); 5.41

conplex : 1H); 6.71.(tt, J = 9and 2.5 Hz : -1H); 6.83 (nt

20 to 7.35 (mt : 8H)]. .Exanple 69 25 (RSB September 2004

i sopropyl acetam de may be prepared in the follow ng manner: 0.011,
_isoprop'ylamine, 29 ng of . 3 Septenbe?l2004 210

1- ( 3- di net hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochl oride, 0.028 cn8 of

triethylamne and 1.5 ng of hydroxybenzotriazole hydrate are successively

added to a SOF¥RHH OF 50 nmy of (RS)-{I- -

‘[ bi's(4-chl orophenyl ) net hyl ] azet.i di n-3-yl }- (3, 5-difl uorophenyl )aéeti c acid
“hydrochloride in 2 cnB ! )%rth{y]d_'rdﬂ}? ((ﬁxéﬂm%&é}’“eépyé]t“enperat ure in

the region

b ned i

cnB of

d at a tenperature in

. f 20C,. T sal uf i al i
‘the regi on o?aﬁ%%?lor%_h% Slﬁ}t}gé@osg_rc}s&lf@rﬂ?zleﬁl&;é[‘i%c?n medi umis deposited

on a Vari an

cal ']g%%: ( QI@) j | ] f L sidi,ca (0.040-0.063 -
‘mm)  condi ti o(?lye%I%n t%leagc-e utle(:{a4 vr\%a'?ﬁ bg g%e%ra%r?e ﬁélng%vevi -tfﬁl(i.otW 8%id of a
Duramat pugip, m£ohd £Ct0 nensl-Gce8 LraebhepsylakEact i 99s g Le 14 are conbined
and concentrated to 15 dryness undér reduced pressure .
ng  of (RS)-
-2-(3,5-di fl uorophenyl )-N-i sopropyl acetam de are thus
cof "a white fdapdfddh MR dpedt/Or8 cm’® of triethylamine and 1.5 mg of

10

15

20

25

2t 4 13 1 dpi visd A eI Qi YR 1)) sty nl A 2@t dian 4 Ao et -

hydroxybeniotriazole hydrate -are Successively addéd to
a solution of 50 mg of (RS)-{1-
[(bis (4-chlorophenyl)methyl]azetidin-3-yl}-

'(3,5-difluorophehyl)acetic acid hydrodhloride in 2 cm?

.0f anhydrous dichloromethane,'at a temperature in the

' region of 20°C. The solution obtainédlis stirred at a

temperatﬁrexin 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 dichloromethane with

3 .
fractions.

the aid of a Duramat pump, collecting 2-cm
Fracticns 3 to 6 are combined and conééntrated to
drynéss undef reduced pressure (2}7'kPa).at 40;C. 24 mg
of (RS)—2—{1—[bis(4—chLoropheny1)méﬁhyl}azetidin—3—y1}—
2—(3,S—difludrpphenyl)rN—cyélbheptylacetamidé are thus
obtained in the form of a white:foam [1H,NMR_spectrum
(300 MHz, cDCiy~§ in ppm) : from'l.zo';oli.95 (int

12H); 2.653 (mt : 1H}; 2.90 (dd, J = 7.5 and 5.5 Hz

18); 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

18); 4.26 (s.: 1H}; 5.31 (broad d, J = 7.5 Hz : 1H);

7 kPa) at 40C. 21

obtained in the form-



(300 MHz, CDC13, 5 in ppm 1.05 (d, J =7 H : 3H ; 20 1.10 (d, J =7 Hz :
" 3H); 2.65 (m : 1H); 2.90 (dd, J = 7.5 and 5.5 Hz : 1H); from3.00 to 3.15
- (mt .: 2H); 3.42 (broad t, J = 7.5 Hz : 1H); 3.51 (d, 35eptehthes28@4: 1H);
4.00 (mt.: 1H); 4.26(s 1H); 5.19 (broad d, J = 7.5 Hz 1H); 6.70 (tt, J =9
and 2.5 Hz : 1H); 6.82 25 (nmt : 2H) : from7.20 to 7.40 (m :-8H)].
.Exanmple 70 (RS) -2- { 1- [ Bis (4 -chlax®phenyl )nethyl ] -
azetidin-3-yl}--2-(3,5-di fluorophenyl)-Npiperidin-I 3 Septenber 2004 211
yl acetam de may be prepared in the followi ng manner: 0.013 cnB of
“ani nopi peri dithel0 26ty bf= £ (@didvet WA anildopr Gpyl2) -(Btet-hHear fadin i de
hydrochl oride, 0.028 cnB of triethylamne and 1.5 ng of 5
' hydroxy,benz'o_tjr'iQePzd:Icé 7n'y?b[f’ra‘t“l‘ét’- ar 8:ddccessi vel y added to a solution of. 50
mg of (RS)-{éi}[bislM- | or ophenyl ) - ,
“nethyl Jazeti diH-3--Y1%= (3, 5-di ft uor ophenyl Yacetic acid hydrochloride in.2
cnB of anhydrous dichio thane, at . ,a tenperature.in' the.region of 20C
The sol ution 10 obtaine@gﬂgzgﬁﬁrﬁgﬁséﬁ §%§g§ﬁ %gﬁgﬁémﬁﬁkyﬁé_region of 20C
for about.g2 houyrisy; actjan [ [ [ n.a.-Varjan '
cartridge 5(16, an)l%flinHyeiar YA (%’é’m%gff'iﬁ"r%p&gﬁg’gza%%%ﬁ‘é?‘-gor.“ﬁﬁs )

condi tioned WrtdpaiLhlpraretRane wngh mahe 3. d ¢of md. P¢ramat punp, eluted 15

- wi'th a dichloronet hane-ethanol (98-02 by volune) mxture, collecting 2-cnB -

fractions. Friact3-afisnetHyd atd nodropganbizred hgndacpaeenthaked to dryness
under reduced ' ‘ _ '
‘ : hydrochloride and 3 mg of hydroxybenzotriazol hydrate
‘ éré‘successive}y‘added to a solution of 98.mg of (RS)-
10 {1—{bis(4—chlorophenyl)methyl]azetidin—3—yl}—
| (é,s—difluoropheﬁyl)acetic acid hydrochloride in 4 cm®
of anhydrous_dichloroethané, at a femperéture in the
régién.of'20°c, ammoﬁié is bubbled fhrough for 2 hours;
with stirring at a ﬁemperature 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 (b.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
200 between 36 énd.80 ml are combined-aﬁd concéntrated'to
dryﬁéss under reduéed pfeésﬁre (2.7 kPa) at 40°C. 32 mg
of (RS)-2-{1-[bis{d-chlorophenyl}methyl]azetidin-3-yl}-
2—(3,Sfdifludropheﬁyi)acetémide are thus obtained in
.thé'form of anramorphbus éowdér {}H NMR spectrum
25 (300 MHz, CDCl;, & in ppm): 2.66 {(mt 1H); 2.95 (dd,
J =7 and 5 Hz lH);-frﬁm_2;95:£6 3.15 (mt : 2H);: 3.45
(broad t, J =7 Hz : 1H); 3.67 (d, J = 10.5 He 1H) ;

4.27 (s : 1H); from 5.20 to 5.40 (unresolved complex



pressure (2.7 kPa) at 40C. 33 ngy of (RS) 2-{1

[ bi s(4-chl orophenyl ) met hyl ] azeti di n-3-yl}- 20

2-(3,5-di fluorophenyl) - N-pl peri di n-1-yl acet am de are 8 [Depteaiitcao@t in the
formof a-white solid ['H NWR spectrum (300 MHz, CDC13, 6 in pprr) . fromoO.
95 to 1.85-2.05 and 2.29 (nts : 10H) from 2. 60.to 2.80 (m 2H).; from
3.00 to 3.20 (nt : 2H); 3.39 (broad t, J1& 25 7.5 Hz : 1H); 4.26 (s © 1H);

4'32(dJ:105Hz 1H),600(s:1|—_|);'6.65(tt J =9 and 2..5 Hz :
1H) ;  6.85 (m - from7.15 to 7.35 (nt 8H).]. 3 Septenber 2004 212.
Exanpl e 71 (R?s‘jlrz §+ ?1 B & 4- rﬁ&cambr?yw)mnynﬁ), 6.84 (mt : 2H);
azetidi.n- 3- yl%{‘e | | uor ophenyl’) - cycl ohept yl acet ami de may be
prepared iint r?o 1 %%n‘ﬁ‘éﬁr @fﬁﬂS cnB of cycloheptyl am ne, 29 ng of
~1-(3-dinethyla Qp_y -ethyl carbodi i mi de “hydrochl oride, 0.028 cnB of .
“triethylam ne ancP hydr oxybenzot riazol e hydrate are successively
added to  a solution of S)
[ bi s(4- chi or ophenyl ) netwh%q] aze 3 J[}Bls 4-chloge PPSBV&R)WEWV)Hacetl c
aci d hydroghlprddgyidL 2.Lon8.» IR Qr hane. ' at a
tenperature in the regi O},ﬁ”?ﬁ} 2%% The S%IL% |(ﬂo?11 dgt glrr%tg g ?Laglﬂl?r ed at a

mod 3%??Erﬁek?sfﬁdégﬂwbﬂﬁrﬁﬁfﬁ{ S S N R ne
silica (0 0401@11E¥tﬂﬁ§ methyl ester hydrochloride, 115 mg of
(3 dlmethylamlnopropyl)—3 ethylcarbodllmlde
hydrochlorlde, apd-6 mg of hydroxybenzotriazolrhydrafe
10 are euccessively,addeddto a solution of 200 mg of (RS)-
{l-[bis(4fchloro§henyl)methyl]azetidinfB—yl}—
(B,S—difluorophenyl)acetic'acid hydrochloride in S cm’
~of dichloroethane, at a.temperature in the ﬁegion of
20°C. The solution obtained is stirred at a temperature
15 in the region of 20°C for about 12 hours. The reaction
medlum is washed with water, dried, filtered andjtten
_ concentrated to dryness under reduced pressure
(2.7 kPa) at 40°C. The residue thus obtained is taken-

up in 1 cm3

of dlchloromethane and then dep051ted on an

20  IST FlashPack cartrldge with the reference SIL- 020 005
condltloned and.- eluted Wlth a dlchloromethane ethyl
acetate {95-05 by. volume) mixture with the aid’ of a
Duramat pump. The fractions between 18 and 42 ml are
combined and coencentrated to dryness under reduced

25 pressure (2.7 kPa) at 40°C. 68 mg of methyl ({(RS)-2-{1-
[(bis (4 chlorophenyl)methyl]azetldln 3-yl}-

2 (3 5- dlfluorophenyl) -N- acetylamlno acetate are thus

obtalned in the form" of white cottony crystals [*H NMR



conditioned and then eluted with dichloromethane with the aid of a Duranat

~punp, collecting 2-cnB fractions. Fractions 3 to 6 are conbi ned and
concentrated to 20 dryness under reduced pressure (2.73KRplernslter£200¢ 24 ny
of (RS)-2-{1-[bis(4-chl-orophenyl)nethyl]azetidin-3-yl}-

2-(3,5-di fluorophenyl)-Ncycl oheptyl acet am de are thus obtained in the form
of a white foam[1H NWMR spectrum (300 ¥, CDC13, 8 in ppm) : from1.20 to
1.95 (tint 25..12H); 2.65 (nm : 1H);.2.90 (dd, J = 7.5 and 5.5 Hz 1H);
from3.00 to 3.15 (m :-2H); 3.42 (broad t, J 7.5 Hz : 1H);.3.52 (d, J =.
10.5 Hz 1H); .sEB@e Yt (300HMHEz4, ZOCls, : 6 1H) ;PR3] A Whrioaldhid,: JLH:) ;7.5 Hz :

1H); 3 Septenber 2004 213 6.70 (tt, J =9 and 2.5 Hz : 1H).; 6.82 (nt : 2H)

; from 7.203%40%. 85@d dd'r8l*3b]= 7E>5aﬁ]§lde'57§2 : 1H); from 3.00 to
(RS)-2-{1-[Bi. chl or enyl)rret hyl ]

azetidin- 3-yl ]%' 3“5 d| uo@oﬁﬁer{fr’lrfé‘éeﬂ:anﬁde ﬂa;r? B& préPaied- PR the

-f LSLLSZ“thr?SEPanJ 3 A g s ?Eet e 28 hyap At 893t o stokResivel y
' ?Clid([agl 2?4650?1%0%:05(;2%23{ qrf%lthyl O;zgﬁlg - 3- yﬁf a](qg g Hlfruol%ph@hgl?)acetl o
-acid hydrochlqyidegn 45 8 (Rf .anhydr gusidichl opoet agg, atya tenperature
.in the region of 20C, ammnia is bubbl ed t hrolgh for ﬂours wi th o
stirring at ad)enurrest une i:n2H)e regmon.ob 28C7.35 (mt : sH)].
| Example 74 _ |
© (RS)-2-{1-[Bis (4-chlorophenyl)methyl] -
iO razetidin—3~yl}—2r(3,5—difluorophenyl)4N—(3—dimethyl-
aminopIOpyl)acetémide may be prepared in the following:
 manner: -0.015 cm® of N,N—dimethylpropahe—i,3—diamine;
- 29 mg of 1—(3—diméthylaminopropyl)-3—e£hylcarbodiimide
hydrochloride,‘0.0ZS cm® of triethylamine and 1.5 mé 6f
15 hydroxybenzotriazole hydrate are successively added to
a solutioh of 50 mg of (RS})-{1-[bis{4- chlorophenyl)—
methyl]azetldln 3-y1}-(3,5-difluorophenyl)acetic acid

® of anhydrous dichloromethane,.at

hydrochloride in 2 cm
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 (85-5 by

volume) mixture. The fractions containing only the

desired product are combined and concentrated to



.15 The reaction nediumis washed with water'"and is then deposited on a
Varian cartridge (6-cnB) filled with 3 g of fine silica (0.040-0.063 m
conditioned and -eluted wth a dichloronethane-ethyl adSeptemb&-2008y
volune) mxture with the aid of a Duramat punp. The fractions. 20 between
36 and 80 m are conbined and concentrated to dryness under reduced
pressure (2.7 kPa) at 40C. 32 ng of 216
(RS)-2-{1-[bis(4-chlorophenyl)inethyl]azetidin-3-yl}

2-(3,5-di fluorophenyl)acetam de are thus obtained in the formof an

anor phous poviHemIsSSIMIIeR seicedmPZSsSE306 NRz7 EPEL3at S4PACPphF mg2. 66 (nt
- 1H);-2.95 .(dd, J =7 and 5 Hz 1H); from2.95 to 3.15 (nt 2H); 3.45
(broad t, J Z¥Pqyrain)(RS3-g7{lgb3sdirghgoppprhenyy)meghpylazatiding) : from

5.20. to 5.4 l.ved | S 004 214 2H); 6.72 (tt, J =9
and 2.5 1o 18 B Fromit O 8 (N (BT ERABReLas (| 2H)
‘Met hyl (RS)-2-{].-]Bi -.chl .1- .5, , }
azet?dig-32yﬁ?¥%§%§%§¥§ﬁﬁﬁ3%;%%%:%ék%vﬁ%gég%ﬁﬁaﬁPth%cg?ETeoﬁBVhb%eprepared

G BANGr L R EBecPiudl YShAaRB! hY f?t%&tﬁgg&aih'-ofid& 115

in-the fold ow ?C h
nmg of. 1-..(3-dinethylam nopropyl)-3--ethylcarbo 11 i de rochi-8fi de, and

6 ny of hydr oykerrzet Wrapel ofydnateodOday e suceaesi:val w1 added ba,a
solution of 200 nmy of (RS)- {1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-
(3, 5-di fl uor @pianylls) acetijc aciod hydr oclHoEi deomn381ECMo 3.40 (mt :
' 2H); from 3.40 to 3.60 (mt : 1H); from 3.60 to 3.80
(mt :-2H); 4.002(mt T 2H); 4.28 (d, J - 10.5 Hz ; 1H) ;

9 and 2.5 Hz : 1H); 6.90

10 5.22 (s : 1H); 6,68 (tt, J
(mt : 2H); 7.33 (mt : 4H); 7.46 (d, J = 8 Hz - 4H)]..
Example 75 | | ' -

(RS)—2%{1—[315(4—chloropheny1)methy1]-
azetidin—3—y1}—2-(3,5—dif1uoropheny1)—N-(z— '

15 hydroxyethyl)acetamide may bé prepared in the following
manner: 0.024 cm’ of ethanolamine, 29 mg of
l-(3—dimethylaminopropyl)—3—ethylcafbodiimide
'hydrocﬁloiide, 0.028 cm® of triethylamine and 1.5 mg of

.hydrOXybenzotriézQLe hydrate are successively added to
'j 20 a solution of 5b'mg of (RS)-{1l-[bis(4-chlorophenyl) -
| methyl]azetidiﬁ—3~yl}—(3,5—difluorbphenyl)aéetic acid
hyd;ochloriae:ig 2 cm of anhydrdus,dichlorohethane, at
a températﬁré in'the region of 20°C. The sélution
obtained is-sﬁirred at a temperaﬁure in the;regién of

25 20°C. The reaction mediﬁm'is washed with 2‘cm3 of a
saturated-éodium bicafbénate solution, dried over
magnesium'sﬁlfétgrand is ‘then deposited on an ISf

FlashPack cartridge'with the reference SiL¥016—002



of - di chl oroet hane, at a tenperature in the region of 20C. Thé solution
obtained is stirred at a tenperature 15 in the region of 20C for about 12
hours. The reaction nediumis washed with water, drie@®Sdptérblsaré@d0dnd t hen
~ concentrated to dryness under reduced pressure (2.7 kPa) at 40C. -The
residue. thus obtained is taken up in 1 cnB of dichloronethane and then

. deposited on an 20 -1ST FlashPack cartridge with the reference SIL-020-005
- condi tioned and-eluted with a dichl oronet hane-ethyl acetate (95-05 by.
volune) mxture with the aid of a Duramat punp. The . fractions. between:

18 and 42 nl AW ARG Bh dicdicermmestaast gndr ?ﬁei;eduwdeh reduced 25'

FrbleE?zr ghl( (2)r Odplf%7 kpﬂ‘ﬂ A 4%%1'19236& &O%Cget%qy (QIES)O-S- %-y v-olume) mixture

2- (3, 5-di fl ugrapher I)aﬂg- %pet acet at thus - obtained in the
formof white co tony crystal’s p§m§ep&§ gFa§662”91§e§ﬁ§€Frun1(300
MHz, CDC13, 9 oad dd J 7.5 and 5 Hz :
1H): from 3. %05 tr‘l’lodqprBO §“? Qze(ghﬂ"b ég‘él %%rg%‘gg% -rgted e %Y“esisro 3 68

d J = 1% 5. Y4 ; d a 5 X

lg d. . ('dd,-QE gﬂz&erany?dg%zd %ﬁb(e%sux%H) 2.3 _%%a() de ‘186 n%“ﬁe gg& d%en ( tt ]
=.9 and 2 Hz obldin< 8% EHain %H%omﬁ&@@kzp%@dt9n7a§51éﬁtF1a§ﬁ%ick Exanple .

74 . (RS) -2-- { 1- [Bis (4-chlorophenyl) nethyl
‘azeti di n- 3- y BerZo(isige- dﬂlft|fU&Mph@Ifjé|r)enNe( 3m|-nre5h19b2 aahaeewma)acet anm de
may be prepared in the follow ng
N with dlchloromethane and eluted with a dichloromethane-
ethyl acetate (95—05 by wvolume) mlxture with'the-aid of
10 a Dufamat pump-rThe fractions betwéen 25 and 35 cm® are
combined and coneehtrated to dryness under reduced
pressure (2.7 kPa) at 40°C. 14 mg of (RS)-2-{1-
{bis(4-ehlerophenyl)methyl]azetidin—3¥yl}— |
2—(3,5—difluorophenyl)~N—(2—hydroxyethyl)acetamide are
15 thus obtained in the form of a white selid.[lH NMR
spectrum (300 MHz, CDCl;3, 6 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); 6.71
20 (tt, J = 9 and 2 Hz 1H): 6.84 (mt : 2H); from 7.20 to
7.35 {mt : 8H)]
Example 76
(RS)~1 [{l [B15(4 chlorophenyl)methyl]-
azetldln 3- yl}—(3 S dlfluorophenyl)methyl] 3—propylurea
25 may be prepared in the following manner: 0,056 cm® of
triethylamine and 0.064 cm’ of diphenylphosphonoazide

are successively added to a solution of 50 mg of (RS)-

{l-[bis(4-chlorophenyl)methyl]azetidin=-3-yl}



manner: 0.015 cn8 of N, N-di met hyl propane-1, 3-di amine, 29 ng of

1--(3-di nmet hyl - am nopropyl ) - 3-et hyl carbodi i m de hydrochl oride, 0.028 cnB .
of triethylamine and 1.5 ng of 15 hydroxybenzotri azol e 3ISaptablzera2064
successively added to a solution of 50 ng of (RS)-{1-[bis(4-chlorophenyl)-
‘nmet hyl Jazetidin-3-yl}'-(3,5-di fluorophenyl)acetic acid hydrochloride in 2
cmB8 of anhydrous dichl oronethane, at. a2i%nperature in the region of 20C
The solution 20 obtained i.s stirred at a tenperature in the region of 20C
for about 12 hours. The reaction nmediumis deposited on a Varian_cartridge
(of 12 mmin o aredierhugionhedwiiaret icnecde sividreghlordee- dr- 30emim

~condi tioned #'th di chl oronet hane with the aid of a vacuum 25 appar at us,
el uting with-4i c‘_’fﬂrb\fcg'?%l%aﬁ? YsStSe s G Tad@ 16eEhs 2EA8t RERCRPRRLS

. di chl oronet h - nol_.(95-5 by. valume) ni Le. e fractions )
cont ai ni ng'o?\ap‘i E[Tﬁtfaé]& e TET plrnoéljlcet raergé%o%ix%@deanip’@oﬁegi‘}i%&?ed to 3

Sept enb 20 . (2,7 kPa) .at 4QC.. 33
e O bS5 Ty b, 10 S

3Y1}- 2 (3 51 fd uanophak h ot 3 odioTet kb agk no: goopyliacet ani de are thus
- obtained in the formof white 5 crystals [1H NVR spectrum (300 MHz, CDC13,

Cwith addi ti oradddd,a frew siops nef i<CRRCRERid4d 3ti B PRRberdtQla(Bl @ 2H);
2.71 (s . 6H); 2.95 (m : 2H); from3.15 to 3.40 (m 2H); from3.40 to
3..60 (mt : IHe dagimr3.cd0 205384 apmiit: 2B) hodr80 tAE 2Ebhétfor8 (d, J =
105 Hz : 1H); 10 5.22 (s : 1H); 6,68 (-tt, J =9 and 2.5 Hz 1H); 6:90
o . medium is concentrated to dryness under reduced
pressure (2.7 kPa) at a temperature in the region of
10 40°C. The resi&ﬁe is taken up in 1 cm® of |
dichiorbmethane énd then deposited on a Varian
cartridge (6 qm3).filled with 3 g of fine silica
(O,b4d—0.063.mm) conditioned and eluted with.a
dichloromethane-éthyl acetate (95-5 by volume) mixture
15 with the aid of a Duramat pﬁmp. The fractions between
12 and 16 cm® are combined and coﬁcentrated to dryness
'-under‘reduced pressure (2.7 'kPa) at 40°C. lé mg of
(RS)-1-[{1-[bis (4-chlorophenyl)methyl]azetidin-3-yl}-
2(3,5~diflUOrophenyljmethy1]—3—propylurea are thus
20 thained in the form of a béige solid ['H NMR spectrum
_ {400 MHz, CDCli, & 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 :
13)3‘4.9? (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 (Wt : 2H);

from 7.15 to 7.40 (mt : 8H)J.



(mt @ 2H); 7.33 (mt : 4H); 7.46 (d, J =8 Hz : 4H)]. Exanple 75
(RS)-2-(1-[Bis(4-chl orophenyl)nethyl]- azetidin-3-yl]-2-(

3, 5-di fl uorophenyl )-N-(2- 15 hydroxyet hyl )acet am de nmag Septembepa0ed i n t he
~follow ng manner: 0.024 cnB of ethanolam 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 - hydroxybenzbtriazol e hydrate are successively
added to 20 a solution of 50 ng of ( RS)-{1-[bis(4-chlorophenyl)-
met hyl ] azeti di n- 3- ]}% 3, 5-di fl uor ophenyl )acet,ic acid hydrochloride in 2

cnB of anhyd | or onet hane, a tenperature in the region of
20C. The sol ut i on obt a{ﬁrﬁ%d i,s St rred a tenperature in the-region of 25
20C. The reaction nedi i"s ek Ofophéﬁlé’léf“eéhYééﬁﬁ?&tlééi%odl um '

-bi carbonate spl utjo r over si um.sul fate t hen deposited on
“an IST FI asﬁa\ﬁk cQtjr t5?| dde nR R grlﬁ aﬁaefcéﬁcgcéijh@%éoﬁgéoélgﬁpf@ﬁber 2004
~ 217 conditio lor, t

~di chl or onet ha%g et 5}1{%&02’[ att@%??%ﬁ%%w%&%\/oa&%% Vn\?xtgﬁr eOfWI th the aid of a

Dur amat pwﬁphgﬁﬁbéﬂﬁgamﬁQﬁnkﬁEW%B%dd%@ 2Rd .6Q.608;3pe Oﬂbhﬁeg %@d
concentrated to dryness 5 under reduced pressure (2.7 a) at 40 The

resi due obt airsd-{ils- @ga ( nl%ﬂ@m@m@m@gh@@tgmqaZlegIdEhaghQ@};k cartridge
- wth the reference SIL-016--002 conditioned wth dichloronethane and el uted -

with a d|chIcﬂln&ﬂduﬁkuonﬂﬁmﬂnyaoatatec(QEiGSebhyWOEHﬁe} MhXvueg’ Wt h the
ald of dioxane. The solutlon obtained 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 flltered on No. 3 sintered glass, Qashed with
. 10 cm’® of_diisppropyl ether_end then dried under reduced
_p;esspre (0.27 kPa) at a temperature in the region of
| 40°C..O.185 g of (RS)-{1-{bis{4~chlorophenyljmethyl]-
15 azetidin-3-yl}-(3,5-difluorophenyl)acetic acid
" hydrochloride is thus obtained in the form of a white
powder ['H NMR spectfum (400 MHz, (CDﬁzso 46, 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)}
Exa.mple 7 8
25 {RS){l [Bis{(4- chlorophenyl)methyl]azetldln 3=
v1l}l-(3,5 dlfluorophenyl)acetlc acid ethyl ester may be

prepared in the following manner: 121 mg of sodium

borohydride are added, at a temperature in the region



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 ngy of
(RS)-2-{1- [bis(4-chlorophenyl)nethyl]azetidin-3-yl}- 3September 2004
2-(3,5-difluorophenyl)--N(2-hydroxyethyl)acetam de are 15 thus obtained in
the. formof a white solid [1'H NVR. spectrum. (300 MHz, CDC13, b in
ppm:2.65 (nmt : 1H); 2.91 (nt : 1H); f22¥ 3.00 to 3.15 (nt 2H); from3.30
~to 3.50 (nmt : 3H); 3.60 (d, J = 10. 5Hz:1H);366(t J =55 H : 2H); -
4.26 (s 1H); 5.88 (nt : 1H); 6.71 20 (tt, J =9 and 2. Hz 1H); 6.84.(nt
“2H); from7. ZﬁftQ) r7‘§55(rﬁuspee‘1-?r)l Ex&niBe 9. PE (RS) - :

(RS)--1-[{1-[ 4-¢c en t hyl azetidin-3-yl)-(3,5-

di f | uor opheny _néq H %&’(ﬂ%%’i‘rﬁd“}é% effe-d &Peﬁaﬁ/ﬁ:édﬁﬁeﬂ he follow ng
- manner: 0.056 ¢ triet _

di phenyl phosphonoam e are s 3§§s?1t\}§l ?céﬁid(?&%gg §556FutPoR0oF™5Pfy of

. (RS) - (1-[ bislsehl orapheny ﬁg&%% ]O%zt%ﬁl“%&lel%ngglrﬁﬁgeg%enber 2004 218

(3 5-di fl uorophenyl)acetic a rochlori nhydrous

tol uene, undefergiedNalde ALDYURALIRIRRELE 208k @b typepin . Lthe region
“of 20C. The solng:tnal on oebt ai ned |rs%§t| rroed at a t e%gg%gt g?eh?n %’he regi on

of 5 50C for mhoueakethoi medli®kb len%o@frelar apybagppechs cadged,; g stirring
1s maintained at a tenperature in the region of 20C for about 12 ours. The
reacti on - nediatmi sregbrident rattedctreddmings shuader inedueedem’ of
ethyl acetate.  The organic phase is successively washed
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, flltered 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” fracticons. Fractions 4 to 11 are combined and
20 concentrated to-dryness under reduced pressure
(2.7 kPa) at 40°C. 0.46 g of (RS)-{1~-
[bis{4-chlorophenyl)methyljazetidin-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 3H) :
2.62 (broad t, J = 6 Hz : 1H); 2.87 (dd, - J = 7.5 and
6-Hz : 1H); from 2.95 to 3.15.( : 2H); 3.39 (broad t

J =17.5 Hz 1H); 3.78 (d, J = 10.5 Hz 1H):; 4.10



pressu’re'(z 7 kPa) at a tenperature in the region of

is taken up in 1 cnB of dichloronethane and then dep05|ted on a Va

cartridge (6

cmB) filled with 3 g of fine silica (0.03@epted@Rr2aPs

conditioned and eluted with a dichl oronet hane- et hyl acetate (95-5
.volunme) m xture 15. with the aid of a Duramat punp. The fractions between
12 and 16 cnB are conbi ned and concentrat®d to dryness under reduced
pressure (2.7 kPa) at 40C. 13 ngy of

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

- 2(3, 5-di ftuor ophehy? hiethydJ - 6 pr Irur6eaﬁ9ar &t hus ‘2(9 ebdai2néd Hizn :t

of - a beige 50|d[éI3—éNl\/Rspectrum ‘MHz, CDC13, in ppm : 0.
= 7.5 H : 1) 4. 538 nimoy) 2%’rforﬁrzm557 20 £o75 - (3r¥t (ﬂﬂq) BHom-2. 80
(mt BH); 4.26 (t, J = (t. J =7 H :
'5.31 (d, J =5.5 H 25 li%‘:t%ortsmﬁ ](6[ tto 3(65%7 E?u}hf ?fﬁfedlfﬂ) 6.79
2H) ;" from 7

2 from? (égrcs,gﬁ 49#%3 th?grﬁ et LA 2004219 B &LL

31~ (3, 53 diddaor oRhedd qealddnaar! @ fy dieaghlar u%%mag 20e ghigpar ©
fol Lowing manner: 3 cnB8 of 6 N hydrochloric aC|d ar € ‘adde sol
0..44 g of (R@sf12{bi-s(h<h-nopiipHahiaY Bﬁé't]h%‘?ta'z@tridgn¥g}— 1}-2-
. (3,5-di fluorophenyl)acetic acid ethyl ester in"7-cm3 xane.

.10 40C. The residue .
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by

he form
92 (t, J

to 3.25
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din the
ution of
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form of a"yellow foam [1H NMR spectrum {300 MHz, CDCl,,
& in ppm) : 1 98 (unresolved complex 1H); 2.69 (mt
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 : 1lH); from 6.60 to 6.80 (mt
3H); from 7.20 to 7.35 (mt : 8H)]
{1-[Bis(4-chlorophenyl)methyl]azetidin-
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 ¢ of
{1-[bis-4-chlorophenyl)methyl]-3-hydroxyazetidin-3-yl}-
(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
sulfate, filtered and concentrated to dryness under
reduced pressure (2.7 kPa) at a temperature in the

reglon of 40 C. The residue obtalned is taken up hot

w1th 50 cra’ of lsopropyl ether and then left at a



10 region of 20C for about 12 hours. The precipitate forned is filtered-on
‘No. 3 sintered glass, washed with 10 cnB of diisopropyl ether. and then
dried under reduced pressure .(0.27 kPa) at a tenper aBeptember 2804 egi on of
40C.  0.185 g of (RS)-{1--[bis(4- chlorophenyl)nethyl] 15 _
“azetidin-3-yl}-(3,5-difluorophenyl) acetic acid hydrochloride is thus
obtained in the formof a white powdeZ22lH NMR spectrum (400 MHz, (CD3)
2SO d6, at a tenperature of 363K, 8 in ppnm: 2.87 (dd, J = 14 and 4 Hz
1H; 2.95 (nt_: 1H); 3.18 (nt 1H); 3.96 (d, 20. J = 10.5 Hz : 1H); 4.18 (t,
- J =9 Hz : 1femeerpsure injthegrpgion|pf: 268 06fpanekset ved tonpsex : 1H)
7.00 (nt : im%g %§%6 %tt, J =9.5 and-2.5 Hz 1£%; from 7.30 to 7.60 (nt
.~ 8H)]. Exanpl "od RSP EPEPELSP4ORRRORBRNEAYF T B RGT ] a2 et iRl ir ad - |
yl}-(3,5-di fl yar.gpheny ceti id ethyl ester may he prepared in the .
fol l owi ng ma lé%rs%’l f%%%of“g%d?gmcﬂoroo%faertilif’g‘edjr“é %Fgl‘f’e‘d,a“é{) R aenper at ur e
in the regio e f : spensi f . 0.78 g of (
. R9)- {1-[brs?ﬁ%?§ﬁP@?%ghgﬁéﬁ?ﬁe?ﬁ%??aﬁ%%?%%%-§¥§$?§% etéw&§)k§g) at
(3, 5-di fI upr aphempllacaiieCin aabd-ebhyh E81L6°EN:3D £, 0f  ef hanol . The

- suspension.obtained is stirred at a  temperature in The regi on off 20C for
~about 12 houks. {1FH®ikqacth0BrBBEELYL | Se BRUL BAL &L 9 20§ gﬁhéﬁeﬂiSti"ed

~water and then extracted with three tinmes 40 cnB of ethyl acetate. The
organi ¢ phasd3i,$-slicdessbpbbyyhpsbetlic acid ethyl ester are thus '
o obtained in the form of a cream-colored powder [H NMR
spectfum'(BOO MHz, CDCl3, & 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)]. |
‘{1—[Bis(4~chlofophenyl)methyl]-
3—hydroxyazetidiﬁ;3>§l}—(3,5—difluorophényl)acetic acid
15 ethyi ester may be prepared‘in_the follbwihg 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 nitrggen atmosphere at a
20 temperature in the region of:—70°C, the stifring is
maintained at this tem?eraturé for 45 minutes, a
solution of 11.01 g‘of éthyl 3,5-difluorophenylacetate
in 85 cmB-Qf anhydrous tétrahydrofuran are addéd OVer
iS_minutes, the”sﬁirring is continﬁe& for 1 hour at
25 -78°C, 16.84 g of 1-[bis({4-chlorophenyl)methyl]-

3_of anhydrous tetrahydrofuran

azetidin-3-one in 90 cm
are added, the stirring is continued for 1 hour at

-70°C, 300 cm’ of a saturated ammonium chloride solution



~with 3 tinmes' 40 cnB of distilled water and then with 10 40 cn8 of a

" saturated sodiumchloride solution. After decantation, the organic phase is
dri ed -over, magnesium sulfate, filtered and concentraﬁéﬁpkmﬂUxQﬁ@%s under
reduced-pressure (2.7 kPa) at a tenperature in the region of 40C. The

resi due obtained is chromatographed 15 on a colum filled with 75 cn8 of
~fine silica (0.040-0.063 m) under a préssure of 0.7 bar with a

'di chl oromet hane -ethyl acetate nixture (the percentage of ethyl acetate
varying fromO to 10%, collecting 15-cnB fractions. Fractions 4 to 11 are

- conbi ned and 2% tq‘a%@q RIS Rt LPnodTer“ffj{téquééI@rml@ssure (2.7 kPa)
‘at 40C. 0. 46 of (R bi s(4-chl oro h
net hyl ] azeti d%n %ﬂchjlﬂ?r 6‘Hﬁ@r\'§ﬁp tqe@aaf@lt(?detaﬁ%lerest er is thus

'obtalnedlnthef rm a wlacq r {1H NIVRs ectrum25 300M—Iz .
CDC13, S in p%%tf ffbe‘%/elﬂ% A {%ﬁ% Broddsted) = 6 He -

1 2.87 (dd 3.39
‘(It;?oad t, S —3 7t]15m<?_i éltaru)da %W(?d i‘%n%%]%a%b%iﬁ%e %Olléltéo§éptenber
2004 221 (g1 @Hed bvexr (r§agne1ét-l)um GsuQ%a(ttet it eddnd 2rldy 1M 6.80 (nt

2Hj; from7.20 to 7.35 (nt : 8H)]. .Fractions 16 to 2 fromthe precedi ng

.“'chronatograpwo@é@q@ﬁﬂ:gm&d; mm@m@q@d@e@rm%%%uré under reduced
. pressure (2.7 kPa) at 40C. 0.24 g of

(RS) 2-(1-]bi 62{4?— ciit o .o ptren yd S snietutey | Joazeitriedi Ii-s?:%)hlr}om%tographed on a
column 70 mn 1n diameter filled with 2000 cm® of fine
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 fractlons containing only the deSLred
product are combined and concentrated to dryness under
reduced pressure (2.7 kPa) at. 40° c for 2 hours. 9.1 g
of {l1-(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 ['H
NMR spectrum (300 MHz, CDCl;, & in ppm): 1.25 (t, J =
7 Hz : 3H); 2.87 (d, J =8 Hz : 1H); 3.07 (d, J = 8 Hz

iH); {brcad d, J = 8 Hz 1H); 3.28 (broad d, J =

20 8 Hz 1H); 4.12 (s 2H); 4.21 (mt 2H); 4.36 (s
1H); ¢ 78 {tt, J =9 and 2.5 Hz .: 1H):; 6.98 (mt 2HY} ;
from 7.20 to 7.40 (mt 8H)]

Ethyl 3,5+ dlfluorophenylacetate may be
prepared 1n'the follow1ng manner: 20.4 cm® of

25 triethylamineé and then 27.6 g of
3,5-difluorophenylacetic acid chloride in solution in
60 cm’ of dichloromethane are . successively added to a

3

solution of 12 cm” of ethanol in 300 cm” of anhydrous



(3,5-difluorophenyl)ethanol is thus obtained in the formof a' yell ow foam
[ 1H NMR spectrum (300 MHz, CDC13r 6 in.ppm: 1.98 (unresolved conplex 1H);
2.69 (m 10 1H); from2.70 to 2.85 (nm : 1H); from 2. 90 SeptePndd 2064 2H) ;.
3.18 (m : 1H); 3.44 (m : 1H); from3.65to 3.85 (nm : 2H); 4.28 (s :
~1H); from6.60 to 6.80 (nt 3H); from7.20 to 7.35 (nt : 8H)].

_(1-[Bi s(4-chl orophenyl ) net hyl ] azeti di n 2245. _
3-ylidene}-(3,5-difluorophenyl)acetic acid ethyl ester nmmy be prepared in
the follow ng manner: 6.6 g of 4-dinethylam nopyridine and 2.1 cnB of
et hyl sul f onyl i Cleliftismeddadife add ded SFwea 23816t iton the gegignopf 20°C..

" {1-[bis-4-chl grophenyl) net hyl ] - 3-hydroxyazetidin -3-yl} 20 _

(3, 5-difl uor&ﬁ}%niﬂ%) 4 Oéytédi“&detlﬁyﬁté&r@ﬁ'iaﬁ So6eBRgragfire in _

. di chl oronet hane, The sol uti.on ained is.stirred af, a tenperature in the
regi on of Zo%r}}eorreag&é)u Oufiz 2%0&??03: ‘?%’émrte&ét ?18Hrﬁi’xﬁﬂﬁerﬁgc SRed three

times with 250 618 ofs distdidded i it,h _pegnesi um 25
sulfate, filtered éangtscorﬁl?edr?tsrsgtée tgjrag?{%g[eéqg%gnggﬁ%gr\gﬁahcgﬁapcr}gs%ure (2.7

~ kPa) at a g enperiaidingl BJIRE i e G Om R ABCor 1Be ak8si dHE thgi wﬁghis taken
~up hot. with 50 cnB of isopropyl ethér and then left at a 3 Septenber 2004

- 222 tenper at Wi den 13T didgbBNaoballCated abouUtm 12i b Snatrdhe white -
“suspension obtained is filtered on sintered glass, washed with 20 cnB of
~.petrol eum et herlwrnichrt.hdive drigac iungdmseadsumirirdewitadiggdepiegasure (0. 27
kPa) at 5 a tenperature in the region of 40C for 2 hours. 7.9 g
T : ~ sulfate, filtered_and concentrated to dryness under
| reduced pressu:e-(2.7 kPa) at a temperature in the
10_'région of 40°C. 29 g of éthyl é,Sfdifluorophenyl
acetate are thus'obtained in fhe form.of a yellbw oil.
3,5ijfluoropheny1acetic acid chloride may be
- prepared in the following manner: 19.3 cm® of okalyl |
chioride and theﬁ a few drops of dimethyifqrmamide'are
15 successiﬁely added to a solution of 25 g of
3,5-difluorophenylacetic acid in'350'cm3 of
i,2-dichloroethane at a temperature in the region of
20°C, after stirring for 3 hours at a temperature in
the region of 205C, 30 cm3.of oxalyl chloride and a then
20 few drops of dimethylformamide are again sﬁccessively
added. The-reaction medium is éoncentfated to dryness
under reduced pressufe_(Z.T kPai at a temperatﬁte in
the_region of 4O°C.72f.6 g of 3,5-difluorophenylacetic
acid chl&;ide are thus obtained in the form of a yellow
25 oil ‘
'Exémple 79
| (RS)—i-{Bié(4—chioropﬁenyl)methyl]—3—[1—(3,5—

difluorophenyl}-l-methylsulfonylethyllazetidine is



of {1-[bi s(4-chl orophenyl)nethyl]azetidin-3-ylidene}-
(3,5-di fluorophenyl)acetic acid ethyl ester are thus obtained in the form
of a creamcol ored powder [1H NVR spectrum (300 Mz, GG@bBmberi2@04pm 1.25
(t, J =7 H 10 3H); 3.85 (m : 2H); 4-.12 (AB, J = 7.5 Hz : 2H); 4.23 (nt
.2 2H); 4.51 (s : 1H); from6.65 to 6.80 (nt : 3H); from7.20 to 7.40 (nmt-:
8H)]. {1-[Bis(4--chlorophenyljnethyl]- 225 :
- 3-hydroxyazetidin-3,-yl}-(3,5-difluorophenyl)acetic acid 15 ethyl ester nmay
be prepared in.the follow ng manner: 34.54 cnB of a_ 1.6 M butyllithium
“solution in Hexamened ein ddvef drlspuinge marererl:5 tingdsofoaa2skl ution of
7.73 cnB of dijsopropylamne in 125 cnB8 of anhydrous tetrahydrofuran
under an i nerf°Hit¥Uyent dt%%ﬁjéleﬁto%%’lta&iﬁé dtturglded tiee ar egi on of

. -70C, the stirring:is intained at this tenperature for 45 mnutes, a

~solution of ﬁ‘?%’lﬂgjgmbfogﬁdn{% gs,qsffjd(l%ﬁ)tfgf&ﬁrﬁn( I~ %&P&P«?he’lnﬁlSS cnB o.f
anhydrous - tety f Uy re over. 15 .m nutes, e stirring i's

conti nued forrﬁ ou)(r)] au'-{ a[n(zg f?@%ﬁq’%éoé’i‘eg“ygr’ (fl-etébiyg(sll{l%ﬁlné’ﬁc))ﬁhenyl ) met hyl ]
azeti di n- 3z ong. 4 L8 of 7 3t etr e -, the -

~stirring |3Ss gigen%%l%d forQQLlnefllg'[})r/Glaogl‘{?ﬂ?O%?E ggggé%ggg?ugﬁsﬁ%?% eElQarrrmni um
chloride sol wignt Zeptameli 043 ake iadded ’ i ngtes at 0C with

QYRS pB@ (1 NYHE

vigorous stirring, the reaction mxture is separated after “settling after
12 hours, thecongan niphase di9omshesd r3 st mRS -wioltl ansakueat ed. sodi um
-bi carbonat e sol ution, ' '
o : 0.06 cm® of ;odomethane is added. The temperature is
~allowed torrise'to'0°c over a period of 2 hours and
10 then 20 cm’ of a.saturated aqueous ammoniﬁm chloride
solution are addéd. The reaction medium is separated
~after settling and the aqueous phases are extracted
with twice 20~cm3'qf‘ethyl.acetate. The orgénic e#tracté
| are combined, dried over magnesium sulfate and‘
15 evaporated to dryness at 40°C under 2.7 kPa, prdviaing
550 mg of cream-colored residue. The residue is
chromatograpﬁed'on a silica column (Dynamax, reference
83—121-C; size 21.4 ﬁm x 250 mm, precolumn 21.4 mm x
50 mm, feference RO0083121G, 8 p silica, porosity
.. 20 60 Angstroem; Réinin instrumént Co. Inc., Mac Road,
Woburn, MA 01801, USA), eluting with a heptane:‘
isopropanol (99:1 by'volume) mixture at. 15 cﬁB per
minute (detécfidn 254 nm, ld~cm3 fractions). The
' fraétions‘cdntainiﬁg tﬁé compouﬁd with an Rf=32/77
:25 (cyclohexane;ethyl:acetate 70:30, 254 nm, silica piates
reference 1.05719, Merck KGah, 64271 Darmstadt,
Germany) are combined and evaporated‘at QOfC-under

2.7 kPa, providing 80 mg of-l—[bis(4—chlorophenyl)—



5 dried over magnesium sul fate, filtered and then concentrated to dryness

~under reduced pressure (2.7 kPa) The residue obtained is chromatographed on
a colum 70 nmm in diameter filled with 2000 cnB8 of fi A&eptkimtier 2004

(0 040-0.063 mm) under a pressure of 0.7 bar 10 with a

di chl oronet hane-et hyl acetate (99-01 by volune) m xture. The fractions -

containing only the desired product arZ2gonbi ned and concentrated to

dryness under reduced pressure (2.7 kPa) et hyl ] - 3- hydroxyazetidin-3 15

yl }- (3, 5-difluorophe 2acet|c acid ethyl ester are thus obtained in the

formof a cr e'wﬁftlbll]o'r%'d 1§o(l3rc5"[dm—ﬁlUWRp§@§mlr urh @@@@yN/lefOGWJ:S 5in ppm

1.25 (t, J = .I—QZS?dJ 8 Hz : 1H); 3.07 (d, J = 8 Hz 1H);
- (broad d, J. *E%h)Hz azefijding dg d¢ma of 2 wmtg RFCLHPOU. powKer 2H)
421(m: ; 6 d25Hz 1H); 6.98 (nt :
2H from?7. 20 1tHoN¥§ ﬁgfﬁty—%ﬁ)]%gét %F 38[’ &8r 6’|Bﬁ‘énylza@ét dfe ‘may be
~prepared in-tyie fol C of -2 riet am_ne_and t hen
27.6 g of 3, il uoropﬂsgny et| c acfl(& g%l ori dg’ |tHn Soﬁét)l oﬁ (ir:{ 60 cnB of

di chl or oned ha SL{PC.ESBSIH\QH yl ded 0 sal yt4i on 50f nGn8 jof
- ethanol in 30{)1?&”8 of’ anhydr ous %lgpterrbera(g1 %‘A di cﬁlqor om?f"ﬁlane at a

tenperature u{] the rgag420n afy 20@ 71 The sohui, orzg oht qlsnedlm s%| gred at a
- tenperature in- the region of ZOCfor about 12 hours. The reaction mixture
i S successive{tyr washed wirich 2.\ ¢ :5QH¢nB 7Qfisa (mt : 2H); from 7.20

te 7.40 (mt : 8H)]
Example 80

10 (RS} -1~ [BlS 4- fluorophenyl)methyl]
3-1{(3,53- dlfluorophenyl)methylsulfonylmethyl]azetldlne
may be prepared in the follow1ng manner: a‘few granules
of potassium iodide are added to a suspension of
0.191 cm® of bis(4-fluorophenyl)chloromethane, 300 mg of

15 (RS)-3-[(3,5 difluorophenyl)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 is
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 &
methanol-dichloromethane (10-90 by volume) mixture,
filtration on sintered glass and then evapcration of

the solvents under reduced pressure at a temperature in



~decinormal - solution of hydrochloric acid and then with twice 150 cnB of a
saturated sodi um bi carbonate solution. The organic phase is dried with
magnesi um sulfate, filtered. and concentrated to dryn@septembmr 2004duced
pressure-(2.7 kPa) at a tenperature in the 10 region of 40C - 29 g of ethyl
3, 5-di fl uorophenyl acetate are thus obtained in the formof a yellow oil.
3,5-Di fluorophenyl acetic acid chloride'2&y be prepared in the follow ng
manner: 19.3 cnB of oxalyl chloride and then a few drops of

di met hyl formam de are 15 successively added to a solution of 25 g of

3, 5-di f | uor optenyiatiert ©faditd G:n 3350 reE dRS) - 12-[dicHlertdethare at a
tenperature in the region of - 20C -after stirrin% for 3 hours . at a

tenper at ure iBReRHE ¥or ofF [X6e5 36 fdivp repheratly meghlvdsisdécand -a t hen 20
- few drops of dinethylfaormam de are _again syccessively added. The reaction

medi um i s cofEEt e E TG 1dfy 1ess CBiidee S educds fre¥sefea( 2erlrpa) at a
. i i ' 6 f .3.5-difl h | i id
Chlori de ar e i oft SHRcge8Re 2R (800, u2a GHrFow® 58 BPI fagie 79 .

chloride are obt al ne ormo

(RS).-t-[SiS(&ﬁﬁﬂkpﬁgp%e@yh?gﬁthy5h73'%15%3%%éfd§ggzoggggggﬁg?ﬁed in the

- 1- met hyl sul fonyl et hyl ] azetidine i's '3 Sépte
foll ow ng mamngr; Q.dm A ofca 32 4M (%qutﬁgq.og_%thBQghgiF?opropylanide,is

‘added to a solution of 0.5 g of (RS)-1-[bis(4-chloropheny
: : J =7 Hz : 1H); 4.27 (s : 1H); 4.28 (d, J = 11 Hz

1H); 6.83 (tt, J = 9 and 2 Hz : 1H); from 6.90 to 7.05
(mt : 6H); from 7.25 to 7.40 (mt : 4Hf1.

10 | ‘(RS)*BTL(3,S—Difluorophényl)methylsulfonyl—
methyl]azetidine'hydrgchloride may be prepared may be
prepared in the folibwing mannef: a suspension'df‘B.S g
of l-benzhydryl—B—[(3;5—difluorophenyl)(meﬁhylsulfoﬁyl
methylene]lazetidine and 1.3 g of palladium hydroxide

15 (20% by weight of palladium), in 600 cm’® of methanol,
20 cm’® of 1 N hydrochloric acid and 4 cm® of acetic
acid, 1is stirred aé a temperature in the region of 20°C
under a hydrogenratmoéphere (1.5 bar) until complete
absorptibn'bf & volume of 2.1 iiters éf hydrogeﬁ is

20 obtaiﬁed.'The reaction medium ié then filtered on
sintered glass covered with cﬁarcoal. The filtrate is
chcentrated.to dryness under?reduced preséure and then
the‘residué obtained is taken ﬁp in ethanol. fhe
crystallizéd white p;oduct is filtered and dried. 5.4 g

25 of (RS)—3—I(3,S;diflﬁbrophenyl)methyléulfonyl— |

methyllazetidine hydrochloride aré thus obtained in the

form of white crystals.



met hyl )] --3-[(3, 5-di fl uorophenyl ) (et hyl sul fonyl)- 5 nethyl]azetidine in 10
cnB of tetrahydrofuran cooled to -7.8C and mai ntai ned under an inert
atnosphere. The tenperature is allowed to rise to.-208Sgatembesr009. 06 cnB
- of i odonmethane is added. The' tenperature is allowed to rise to OC over a
period of 2 hours and 10 then 20 cnB of a.saturated aqueous ammoni um
~chloride solution are added. The feacti®h mediumis separated after
settling. and the aqueous phases are extracted with twice 20-cm 3 of ethyl
acetate. The organic extracts are conbined., dried over nmagnesium sul fate
and 15 evaporated to driymesshadradcamider S2di fkpgrophevivdi igets50-ngy of
creamcol ored residue. The residue is . chromatographed on a silica colum
(Dynanax, reﬁ%ﬂ%ﬁhﬁ? Fetiyieaclgzrs isiing mayx PESOLRRAIFAeBEVURE 21. 4 nm X
50 mm reference RO0083121G, .8, .sil.ica, porosity 20 .60 Angstroen Rainin

| nst r unent C%’.relpnacr.e,cpl\}é]c c?a&%ll\%’lihl}rgn?“aﬁl&e(ﬁ8@1fnlﬁ§,ﬂ)r? QEquiBnS @ith a
heptane: 1is )¢ )1 ) -mxture at..15 ¢ er mnute

| gb?gfnaan%to( 1 b%z%?ﬁ‘sé)@& FTPHES .tfluorogﬁFg?/ﬁﬁ)

(detection 2 10-c fracti fractions ¢ ng the

compound v { et Y132/ ch, AT rpGh g REXRE; ALNubgagebate £01 30, ggd nm

~silica plates reference 5719, Merck KG&A, ‘ rnsta ermany)
are conbi ned raRk RMAROMRINRH vallr 4@C1uNAe0 2m? &PaacPFQvi @i ng, 80, my of -
~1-[Dbis' (4-chlorophenyl)- 3 Septenber 2004 226 .
‘met hyl ] - 3- (1 W& ted ditf lauarapeeayh)yelinethyl subionybs 7etbykbazetidine in
the formof a white anorphous powder : '
o 3 hours. After cooling to a temperature in the region
-of 2°C, l2d.¢m? of tert—butyl and methyl ether.and
E ©10- 80 cm’ of distilled water are successively added

followed, slowly, by 5 -cm’

of acetic acid. After
decantation; the organic phase is wéshed with 80 cm’® of
a.saturated agueous sodiuﬁ hydrogen_cérboﬁate solutibn}
80 cm® of distiiléd water, 80 cm’ of a saturated agueous
15 sodium chloride solution, dried over magnesium sulfate,
filtered aﬁd concentrated to dryness under reduced
pressure. The residue obtained is taken up in ethanol.
After leaviﬁg overnight at a tempéfature in the region
of 20°C, the mixture obtained is filtered on sintered
20 glass, the'ﬁhite crystals obtained are rinsed ﬁith
-ethénOl, diisopropyl ether and dried uﬂder reduced
pressure at a temperaturé in the region of 45°C. 14.6 g
pf 1—benzhydryl;3—[(é,S—difluorophenyl)(methyl—
Sulfonyl}méthylehe]azetidine are thus obtained in the
25 form of white crystalé. | |
| 3-Acetoxy-1l-benzhydryl-3-[(3,5~difluoro-
'phenyl)methylsulfonyl)methyl]azetidine may be prepared

may be prepared in the following manner: 47.1 cm3rof



- [1H NMR spectrum (300 MHz, CDC13,- 5 in ppn) : 2.05 (s 3H); 2.54 (s : 3H);
2.63 (t, J =7.5H : 1H); 3.17 (broad t, J =8 Hz : 1H); 3.32 (nt : 1H);
"3.44 (broad t, J =8 Hz 1H); 3.71 (m : 1H); 4.27 (s 3Sedlem®rgg@04tt, J =
9 and 2.5 Hz : 1H); 7.15 (m : 2H); from7.20 to 7.40 (nit-: 8H)]. Exanple
80 10 (RS)--1-[Bis(4-fluorophenyl)nethyl]

3-[(3,5-di fl uorophenyl ) net hyl sul f onyl met4#/1 ] azeti di ne may be prepared in
the follow ng nmanner: a few granules "of potassiumiodide are added to a
suspensi on of 0..191 dnB of bis(4-fluorophenyl)chloronethane, 300 ng of 15
(RS) - 3- [ (3, 5% NS SpFehHbhatry LeusPdisst A exarnet pdenedded 167 ny of
 pot assi um car ponate in 5 cnB .acetgnitrile, at a tenperature in the

of :
regi on of 20CTOPAFSE XS ThORPL OFL MR teeipéraldPdtes the ar 6§5BRNELOPOC, , the

‘reaction medium.is filter n sintered glass, the. 20 salid is rinsed with
acetonitrile(%£1;$ﬁg ﬂipgfgfg F%fg&PFng zH; EF%EX%aFP@ °PRi AP ayer

hr t 1Skl rative k_Ki esel gel . 60F254 pl at es,
20%20 o’ i onems PP PR AR R SRE BhH P B ERe  hane (1 09

by - vol ume)s Matrdpnedlt a @l vhigd 28 uek thetzeng goLLespondyng t o, the
desired produet jﬁ?h a methano -éicﬁlorénethanee%lg-gg byqeo ungygnixture,

filtration orlsivtyered ighasslandohhes evapeeatl benaOkembBeasal-yent,s under
reduced pressure at a tenperature in 3 Septenber 2004 , 227 the region of
'40C, 39 ny oftheRSegibn bifs-40FCudba- 2 hours and then a solution of
11.87 g of 1—benzhydrylazetidin—3~one in 75 gﬁ3‘of
dichloromethaﬁé is added dropwise. The.reacfion mixture
iO‘Ais stirred‘fof 1.5 hours at a temperature-iﬁ the region
"~ of -30°C and the£-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 -IOfb over -about
30 minutes.'ZOO cm® of water and 100 §m3 of .
15 dichloromethane.are added. After.stifring vigorously
for 30 minutes and decantation, the organic phase is
Qashed with 3 times 150 cm® of a saturated agueous
sodium hydrogen carbonate solution, 150 cm’® of a
saturated aqueous sodium chloride éolution;'dried.over
20 magnesiam sulfate, filtered and Conéentrated to dryness
under reduced préssﬁte. Thé cfystalline.residue
obtained is‘taken up iﬁ'SO cm® of boiling ethanol. The
white suspenéioh-ébtained'is allowed to sténd ovérnight
ét a température in the region of 20°C_and then the
25 solid obtained is drainedrdver sintered glaés,.rinsed
with diisopropyl ether and dried under rgduced pressure
at a temperature in the region of.50°C. 19.5 g of |

3~acetoxy—l—benzhydryl¥3—[(3,5—difluoropﬁenyl)(methyln



phenyl ) met hyl .]1-3-[ (3, 5-di fl uorophenyl ) net hyl sul fonyl - nethyl]azetidine are
obtained in the formof a yellow5 foam|['H NVR spectrum (300 MHz, CDCl3, 6
in ppm : 2.54 (broad t, J =7 Hz : 1H); 2.66 (s : 3HB;Septergbgr?P042H) ;
from3.20 to 3.45 (nt :.1H); 3.63 (broad t, J =7 Hz : 1H) ; 4.27 (s 1H) ;°
4.28 (d, J =11 Hz 1H); 6.83 (tt, J =9 and 2 Hz : 1H); from6.90 to 7.05
(rat : 6H); from7.25 to 7.40 (nt : .4H230 10 :
(RS)-3-[(3,5-Di fl uorophenyl)net hyl sul fonyl - net hyl]azetidi ne hydrochl ori de
may be prepared may be prepared in the foll ow ng manner: a suspension of
8.5 g of 1-kenAloydiyinezhyl3 szetdidfilngoraehdéhyls) Emtthyksulihonyke- form
met hyl ene] azeti dine and 1.3 g of palladi um hydroxi de 15 (20% by wei ght of
pal I adi um), i9f 608 tenEFrofst#ehanol, 20 cn8 of 1 M hydrochloric acid and 4
cnB of acetic acid, is.stirred at a tenperature in the region of 20C under
a hydrogen at nosphere (MESMERYATyAGZRtdGAPSroOncaBsyr pei 8RepRrgdvol une of -
2.1 liters of Q_Jydrd(_)L(gslenti's Q obtai ned. The re cEji n nediumis then filtered
PSS &P W R CEREPESa S ST PR PYaF8TRITZEEnReRtrated to

on sintered agci ass

dryness under uc e re_and.th t he ,resi btai ned is taken up
in et hanolrs.eI t;%qdr?/"glt gjlr'l i%%ggg\?%iyté'p?g aet F?Efi(ﬁggrﬂlgd and dried. 5.4 g 25

of - (RS) - 3-[ (3, 5- di fI uorohepyh )L arbakhsyhf aavhy ) meLhyLhazeti dine

hydrochl oride are thus obtained in thelﬁ form gflnpm;hitite %rgé%{a S. 3 Sept enber.
 2004.228 prepared may be prepared in the following manner: a '

| ‘mixture of 66.69 cm’® of 3,5-difluorobenzyl bromide,

71.97 g of the Sodium salt’ of methanesulfinic acid and

10 150 mg of sodium iodide in 625 cm®

of ethanol is heated
ﬁnde; reflux, under an argon atmosphere, for about |
" 16 hqurs. After cooling to a témperature in thé region
7 Qf 20°C, the reaction medium is diluted Qith 3 liters
of ethyl acetate, washed with 500 §m3 of water, 500 cm?
15 of a safurated aqueous sodium chloride solution, dried
o%er'magnesium sﬁlfate, filtered and evaporated under
reduced pressure (50 mbar) at a temperaturé'in the
region bf-40°C.lThe residue obtained is taken up .in
300 cm’ of ethyl ether, and the solid is filtered on-

20 'sintered glass, rinsed with 200 cm’

ofAethyl ether;
dried under reduced pressure at a temperature.inAthé
region of 20°C; 86 g of 3,5-difluorocbenzyl methyl
sulfone are thus obtéined in the form of a white
powder.

25 Example 81

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

3j[(3,5-difluofopﬁenyl)methylsulfonylmethyl]azetidine

.may be prepared in the fdlldwing manner:_a-mixture'of



1- Benzhydryl - 3-[ (3, 5-di f| uorophenyl ) (et hyl - sul f onyl ) net hyl ene] azeti di ne

may be prepared may be prepared in the followng manner: a m xture of 18.8

g of 3-acetoxy--I-benzhydryl.-3-[(3,5-difluorophenyl) & September 2004

~ (methyl sul fonyl)methyl ] azetidine and 3.9 g of lithium hydroxide

nmonohydrate in 120 cnB of acetonitrile is heated at a tenperature in the _

region of 70C for 3 hours. After cooling3to a tenperature in the region of

2C, 120 ¢nB of tent-butyl and nethyl ether and 10. 80 cnB of distilled

wat er are successively added followed, slowy, by 5 cnB of acetic acid.

After decant@t iton,of he g ol )phiesehle neadived MikidomB et nef, a -

. .saturated aqueous sodi um hydrogen carbonate solution, 80 cnB of distilled
wat er, 80 cn® bfM% Fat At et bigireost s agsphan vdh msytibde sydifemivdm, di i ed

over nmagnesiumsulfate, . filtere and concentrated to dryness under reduced

pressure. Thém?‘%éx]d]fezeotblt 3’ |ar?det5l$aﬁlﬂ CEAPREASISEAA ng

over ni ght at atur inisth relon of 20 m xture obtained is
~filtered on sﬁ%l{ ere gl ass, O?h WhCE&TEFY S ang 8§%5FﬁgdfaFea}PPH§ed wi th

ethanol , dji sg)pg aeé @Vt%%ﬂ%@ gfhdetrh edyeed JFeyswe Al a

terrperature in t e region of 45

1-benzhydr yl -B-{d 3 -4l fdwr@wl@&mﬁwu&m&oeﬂa TRk hukenekazetidine

are thus obtained in the 25 formof white crystals.
3- Acet oxy- | - baswhy dry/ Ihadrds 3ith-a didrgedratuihanylthe region of 20°C

met hyl sul fonyl ) met hyl ] azeti di ne may be prepared may be prepared in the
fol | owi ng .mareret :theh anB .f BDuSepteaniigre 2@F4ux temperature of the
| solvene. A feﬁ gﬁanules of poﬁassium icdide are:theh*'
10 added and ﬁhe reaction mixtﬁre 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 ﬁedium is purified by preparative thin—layef
chromatoéraphy on silica [2 preparative Merck Kieselgel
15 6OF254 platee; 20x20 cm; thickness 0.5 mm], eluting
with e methanol—dichioromethahe (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}y~-{1-{(3 pyridyl) {4-chlorophenyl)imethyl]
-{(3,5- dlfluorophenyl)methylsulfonylmethyl]azetldlne
. are obtained in the form of a colorless lacquer [ H NMR
25 spectrum (300 MHz, CDClh & in ppm): 2.59 (mt. : 1H):
2.66 (s : 3H); 3.21 {(mt : 2H); from 3.30 to 3.50 ({
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);



229 1.6 N n- butyllithiumin solution in hexane are added dropw se over
"approxi mtely 25 mnutes to a suspension of-12.37 g of 3,5-difl uorobenzyl
met hyl sul fone in 200 cnB of tetrahydrofuran, under an&Sﬂ@Emﬂﬁrﬂﬂﬁgen 5
atnosphere at a tenperature in the region. of -30C. The cloudy yell ow
solution is stirred. at a tenperature in the-region of-30C for 2 hours
and. then a solution of 11.87 g of 1-b2azhydrylazetidin-3--one in 75 cnB
of ‘di chl oronet hane i s added dropwi se. The. reaction mxture 10 is stirred
-for 1.5 hours_at a tenperature in the region of -30C and then 6.07 cnB of

acetyl chl ori%e>ar eaddett!) ant ]t%e(blt%ﬁpéiﬁbt Wk & & anige Sméldi umliHg ;al | owed to
return to at e the region of -10C over-about 30 m nutes. 200
cnB of water %q%“ —&)Zui 27f 1?C:,h‘l et hrdife &readaded? A Befizstirring
vi gor ousl y 3 u s and, . de t he of gani hase is washed
with 3 tines ]%{:'»)U %n%a%f gt sa[itcjhr it gsg”rgagguae eLFé’ R RIT: énggen car bonat e

sol ution, 150 cnB of a :§q§ Iorlde glution, dried
over 20 nagnesiun1su|fa #gﬁtered an q%ﬁﬁggmgggtegopgmgr%ness ﬁnder

reduced presyil 6rchg-&d YJﬁ{ alHd N 18RI 1G1E maQleai:ned J.§<ttu%lee'anp in 50 cn8

of boiling ethanol. The white suspension obtained 1s" all'owed-to stand -

.overni ght a tesmpesqtdr e Jpyhieiyieg (Cun-dl?ﬂ‘lo%%h%&gﬂ) hernhthe 123,50l i d obtai ned
i s drai'ned over S|ntered gl.ass,..rinsed wth-diisopropyl .ether and dried

‘under reducedDpmh&snweofahydrbewpa&atabedlmathe3%egh0@c@{150£blép 5 g of
3 acetoxy I-benzhydryl 3- [(3 5- difluorophenyl) (nethyl
: and 0.101 cm? of acetyl bromide - is heated under reflux
~ for 1 hour and then left at a temperature in the reglon
10 of 20°C for 2 hours, before belng concentrated under
reduced pressure.and coevaporated with a few cm® of
toluene. 234 ﬁg.of (3—pyridy1)-(4—chlorophenylj—
bromomethane are thus obtained in_the form of a gummy
berge solid. |
15 (3-Pyridyl)-(4- chlorophenyl)methanol may be
prepared in the following manner: 0.5 cm’ of
3—pyrld1neearboxaldehyde is slowly added,to a solution
~of 5.83 cm’ Qf 4—Cnlorophenylﬁa§nesium bromide (1 M
solution in“ethleEther)_in 5 cm® of tetrahydrofuran,
20 under an inert argon_atmosphere. After about 3 hours,
3 cm’® of a saturated agqueous ammonium chioride.solution
and 10 cm® of water_are-added.to the reaction medium.
" After stirring for 5 minutes at a.tenperatnre in the
‘region of 20°C, the reaction medium is acidified to a
35 pH of about 2 with a 1 N aqueous hydrochloric acid
.solution. The aqueous phase is extracted with 3 times
15'cmj of dichlorohethane;ﬁThe remaining aqueous phase

3

is treated with 10 cm® of a 1 N agueous sodium'hydroxide



3 Sept enber 2004 230 sul fonyl), nethyl]azetidine are thus obtained in the
form of white. crystals. 1-Benzhydryl azetidi n-3-one nay be prepared
according to the procedure. described by KATRI TZKY A. R3 Septeratter 2004 J.

Het erocycl.. Chem, 271 (1994). 3,5.-Difluorobenzyl methyl sulfone may be
prepared nmay be prepared in the following manner: a m xture of 66.69 cnB
-of 3,5-difluorobenzyl brom de, 71.97 £3f the sodiumsalt of
“met hanesul finic acid and 10 150 ng of sodiumiodide in 625 cnB of ethanol
is heated under reflux, under an argon atnosphere, for_about 16 hours.
" After cool i nglattd arempel Feged nias tese widgi on tises208, crheof eathybn medi um
is diluted with 3 liters --of ethyl acetate, washed with 500 cnB8 of water,
- 500 cnB 15 of*Sk tEdtur d6d CZ§ESdGs PESERSMCORESAPd8 s shat ESRYLdri ed over

nagnesiunlsmgggé% Jil&@r%p and‘ev%porg;ed'under reduced_pressure (50
mbar) at a t &fperatufE S K ReSFegiCsh o6t CX6E. “FABSPESRda 6B S ned is taken

in 300 f £ Lid is filtered on 20 sintered
Ol ass, 1insel R 08 G oo By ot KA 4EPRfetindEr P BlBeed pressure a

gl ass, rinse et'hyl et her, re
@ temperalirqdelrde e (36903404, 24- G ogoBherly s ALLEURLIDEDEY L TEC Y|
sul fone are thusnggtainedggﬁ t%é)fgrnfofoaogﬁftg )%%L §§525§E§a%%P3 81
(RS) - (1-[(3- pyriadylelt (4- ehlorephery! hnet-hyhl- ty{ali_low solid.
[ (3, 5-difluoropeenyl)net hyl sul fonyl net hyl Tazetidine
. Example 82 : ' '
(RS)-{1-[(4-Pyridyl)-(4-chlorophenyl)methyl]~ °
3~[(3,5~difluorophenyl)methylsulfonylmethyl]azetidine
10 may be prepared in the followiﬁg manﬁér:‘a mixture of
160 mg of (4-(pyridyl)f(4—chlorophenyl)broQOethane,
169 mg of (RS)r3-[(3;5—difludrophenyl)methylsulfonyl-
mgthyl]azetidine hydrochloride and 94 mg of potassium

3 of acetonitrile, is stirred for about

carbonate in 5 cm
15 17 hours at a temperature in the region of 20°C. A few
granules df sodium iodide are then added and affer
Stirring fdr 2 hours at a temperature in the region of
20°C, the reaction hixture is maintained for_about-
1.5 hours at the reflux température of the solvent.
20 After coeling to a temperature in the region of 20°C,
the reaction-medium is purified by preparative thin-
layer chromatograﬁhy on silica [4 ?reparaﬁive Merck
Kieselgel 60F254 plates; éOxéO cm; thickness 0.5 mm] ,
elut;ng with a méthanol—dichloromethane (2.5-9%7.5 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 gléss and then evéporation of the solvents



.may be prepared in the followi ng manner: .a mxture of 3 Septenber 2004
231 47 ng of 3-(pyridyl)-(4--chlorophenyl)broi nonethane, 50 ng of
(RS)-3-[(3, 5-difluorophenyl)net hyl sul fonyl - net hyl ] azed Sdptesbiey@0@thl ori de
and 58 ng of potassium carbonate in 2 cnB of acetonitrile, is stirred for
about 5 3 hours at a tenperature in the region of 20C, for 2 hours at the
~reflux tenmperature of the solvent, for 23bout 16 hours at a tenperature in

the region of- 20C and then for 1.5 hours at the reflux tenperature of the
solvent. A few granul es of potassiumiodide are then, 10 added and the :
reaction mi xtder gegicedapaedstige aboat terphoatsrat inheheetegxotenperat ure
of th.e solvent. After <cooling to a tenperature in the region of 20C, the
_reaction nedPdmils Cputiheired agy pPéparsti fe finsh- payerrechfomat ogr aphy on
silica [2 prepar%tive,Nbrck Kiegelgel 15 60F2§4 pl ates;. 20x20 cm thi ckness
0.5 mi, el ufi'Ag ESFECH SETFEChahGP-EdEhiFGr S/t RANBI(2E5(85) 5{by vol une)

m xture. Aft I eIutngggﬁé%h%hi%?%ngéggj ggg%ﬂgyto the  desired product

with a netha oﬁfgﬁgﬁ t'hane - m xture, filtration on

Si”tered?%'a%i[(%9SQQQfﬁﬂ%&oﬁ%@ﬁ?&?h&%ﬂy?%u;g§p§¥§¥§g§fB%QQEEdEEQUCGd

pressure at a tenperature in‘the‘region-o

(RS) - {1-[ (3- pwr icthdl ol ol ar grhgnyl aehhyk] - d mix .
3-[(3,5-dif|uorophen§|)nethy|gu|f0ny|ne?hy|}a§3?i i BeCOR S hEA Red in the

form of a cobdr esstkacauebnklt, NVRat25sspeckeyns{ 309 Mz, CDCL3, 6 in ppm
0.2.59 (m 2 1H);  2.66 (s : 3H); 3.21 (m : 2H); from3.30 to 3.50 (nt
' (RS)—{l-[(4—pyridyl)f(4*ch;orophenyl)methyl]—3-~
IKB,S—difludrophenyi)méthylsulfonylmethyl]azetidiné-in
-10 the fsrm of alyellowrfoam. Tﬁe fi;st mixture ef
’diastereoisomers.has the characteristics are the
following [ NMR spectrum (300 MHz, CDCls, & in ppm) :
2.62 (t, 3 =7 Hz : 1H); 2.67 (s : 3H); 3.21 (broad
t, 3 =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 (ﬁt : 6H); 8.52 (dd, J = 4.5 and
1.5 Hz : 2H). | o
' The second mixture of-diastereoisomefs has
 '20 Lthe chéracteristics are the following [1H NMR spectrum
(300 MHZ, CDCl;, 8 -in ppm):,2.59 {(t, J =7 Hz ; 1H}) ;
2.67 (s ¢ 3H); 3.26 (mt : 2H):_£rqm 3.35 t¢_3;5o_(mt
18); 3.63 (broad t, J = 7 Hz : 1H); 4.28 (5 : 1H); 4.28
(d, J = 11 Hz :_lH);.6.85 (tt, J = 9 and 2 Hz : 1&);
25 6.97 (mt : 2H); from 7.20 to 7.40 (mt : 6H); 8.50 (dd,
T = 4.5and 1.5 Hz : 2H).
.(4—Pyridyl)—(4*chlorophenyl)broméméthane may

be prepared in the folloWing manner: a solution of .



1H); 3.67 (nt.: 1H); 4.28 (broad d, J = 11 Hz 1H); 4.32 (broad s 1H); 6.84
(tt, J =9 and 2 Hz : 1H); 3 Septenber 2004 232 .'6-95 (m : 2H); 7.19
(broad dd, J =8 and .5 Hz : 1H); from7.20 to 7.40 (#&iSepteter 20064 (br oad
d J=8H 1H); 8.45 (m :.1H); 8.59 (very broad s 1H]

(3-Pyridyl)-(4-chl orophenyl)brononmet hane may 5 be prepared in the
follow ng manner: a m xture of 150 ng o35

(3-pyridyl)-(4-chl orophenyl)nethanol in 0.356 cnB of hydrobromc acid (at
33%in acetic acid) and 0.101"' cnB of acetyl bromi de is heated under reflex
for 1 hour andq meh dfeft4 -aty wd ddnperatame topheny 1) egitband@ of 20C for 2
ho.urs, before being concentrated under reduced pressure and coevaporated

with' a few cﬂB%ﬁ.m“t8¢u€H€F°?3@mﬁﬁ-6F1@31ﬁ9r53%I}D(ﬂ¢%h¢©r®@héryt$-
br onmonmet hane .are thus pbtained in the formof a gumy__beige solid. 15
(3-Pyri dyl .)ft%t&%rdﬁft?f%rﬁﬂ) rfﬁolel r]i‘é’;‘r’rbémdpitgﬁ&r edL1PHefh&Cf ol | owi ng

-manner: 0.5 of .3-pyridinecarboxal dehyde is slo added tg_a solution
of 583 ot O It GORSYTATIa o b S G50 e 281 b1 Bncrs hhyl
ether) ind ¢y t&ﬁﬁﬁﬂr ran,, .20 Jupder Lper rgon at nosphere.
After about 3 hgﬁ%§$g3c 5%;§j§§Fﬁ%aF§ gqﬁggugﬂgn%ggfgﬁ?ghloride— :

'solution ancghil 68 iof naalely Mrieadded 1, tf%% &‘?%C}xbﬁgsng%g%e After

~stirring for 5 mnutes at a tenperature in the reglion of the reaction
medi umis ach;ﬂﬁdwﬁﬁtﬁbiléﬂﬁﬂﬂ4ﬂﬂ:aaﬁ@%be%aWhE@ intNeaQHQQHﬁ BYdrOFhloriC
actd VIZOfC before beihg concentrated under reduced pressure.
163 mg of (4—pyridyl)~(4;¢hlorophenyl)bromomethané_are'-
10 thus obtained in the form of a béige foam—gﬁm.‘
(4—Pyridyl)—(4—chlo£0phenyl)methanol may be
prepared in the following manner: 348 mgAdf sodium
_ tetraborbhydride are added, at a-temperature in thé
region of 20°C, ﬁo a'solution of 2 g of

3 of ethanol. After

- 15 4-(4-chlorobenzoyl)pyridine in 160 cm
stirring for 2 hours at a temperature in the'region of
20°C, 90 myg of sodium tetraborohydride are added. After

about 1.5 hours at the same temperature, the reaction.

3

medium is diluted with 200 cm’® of dichloromethane and
20 200 cm® of water. The pH of the aqueous phase ié
adjusted.to a value of about.5 by addition bf about.
13 cm? of'an aqueous 1 N.hydrochloric acid solutioﬁ.
After degantation, the agueous phase is extracted with
-3 times 100 ¢m3'of dichloromethane. The orgdnic_phages
- 25 are combined, dried over magﬁesium sulfate, filtéred_
ahd concent;atéd @nder reduced pressure. 2 g of

(4-pyridyl)-{4~chlorophenyl)methancl are thus obtained

in the form of a white powder;



~solution. The aqueous phase is extracted with 3 tinmes 15 cnB of

di chl or onet hane. - The remai ni ng aqueous phase is treated with 10 cn8 of a1
N aqueous sodi um hydroxi de 3 Septenber 2004 233 sol ut i dfepigibeeddd4 act ed
with 3 times 15 cnB of ethyl acetate. The organi c phases containing the
ethyl acetate-are conbined, dried over magnesiumsulfate, filtered and
concentrated under reduced pressure. 46836y of , ‘
(3-pyridyl)-(4-chlorophenyl)ne' thanol are thus obtained in.the formof a
bright yellow solid. Exanple 82 ' '

-'( RS) - { 1- [ ( 4- Bpamplle) -34- chl or ophenyl ) met hyl | -
3-[(3, 5-difl uorophenyl ) rre t hyl sul fonyl net hyl ] azeti di ne 10 may be prepar ed
in the follow ng mannertRS *rﬁlxﬂdﬁercéhrlormrﬁgi éf'yl) —(4 -chloro-
(4 (pyr| dyl)-(4-chl oropheny br omonet hane, rrg
(RS): -3 - (3,30t Rt dpHdmA) Infer ﬁylds'}éllﬁl@ﬁw?henﬁé Wﬁltjlé%étlitépﬁél-

hydrochl oride 4 ot assi.um__car bonat.e of acetonitrile,
is stirred fd‘?‘a’%byoﬁ %]i;? olFy & & é’r?ﬁgldatlﬁ‘r ff’ﬂgo?’éﬁﬁon of 20C. A
few granul es of d|u e h f ngfor 2
hours at ;gtznr?glenrea ur er{%l,(c}ﬂ]% rogtrgl%c())tr? gr% %ggg% %ﬁgo?e |on ure is

mai nt ai ned f ofs_@bQMoTheh NOWrSnRineG neef by% ;n%(r)rperat ure of the sol vent .

20 After cooling to a tenperature I n the region 20C, the reaction
medi um i s purfgd)ed by Preeparmatios dhding 1 ) der 16hn epnl,eaeaphyon silica [4

preparative Merck Kieselgel"60F254 plates; 20x20 cnm thickness 0.5 mj,
eI ut| ng with aazéﬁaldnaimlhyﬂrcdﬂmrcmmd)arles( 3@50&7p5tb¥smm iodide and

521 mg of pota551um carbonate in 5 cm of acetonltrlle, |

10 is heated for about 2 hours at the reflux temperature
of the solvent After cooling to a temperature in the
region of 20°C, the reaction medieﬁ_is filtered on
Sintered'glasa. The solid residue is rinsed with
oichloroﬁethane 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 (2.5-57.5 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-diflucrophenyl)methylsulfonylmethyllazetidine



25 vol une) m xture. After elution of the zone <corresponding to the desired

~products with a nmethanol - dichl oronmet hane (10-90 by vol une) mi xture,
filtration on sintered glass and then evaporation of th&epempengdds

Sept enber 2004 234 under reduced pressure at a tenperature in the region

of 40C, there are obtained a first m xture of diastereoisoners, that is to
say 24 ng of (RS)-{1- '[(4-pyridyl)-(4-23Y orophenyl)nethyl]

3-[(3, 5-di fl uorophenyl ) net hyl sul fonyl net hyl ] azetidine in the formof a
yellow | acquer, and a second mi xture of.diastereoisoners, that is to say
31 ng of (RSip the Form of4appriogpl Foamg 4anéhﬁoﬁ@9ﬁ@ﬁym}xmmy¢f ] --3-

-, [(3,5-di fl uorophenyl ) net hyl sul.fonyl met hyl ] azetidine in .10 the formof a
yel | ow f oam SIS Heirest Semerdr e tHR T §s £8r 8BYsbHeRE Als the characteristics

T TR AR i B R 28
, : b J =11
o 1H) A (({((3 59 shyckBphenyl) Héfﬂi’}%lg?l @?‘ggﬂé’%mz?%‘%ﬁ 20 to 7.35
(nmt.: 6H) 5 84 %h%d%ofémof4a5b%96e }ormtz. - 2H). . The second mxture of -

jdlastere0|soners the “characteristics are the follow ng [ 1H NVR
spectrum (300 Mz, CDCi3e %l&@tpﬁﬂkturg a9 ﬁ&as@ereglkgmerékﬂasztﬁg (s :

3H); 3.26 .(m : ZFD from3.35 to 3.50 (nt ~1H)-; 3.63 (broad t, 7 H
1H); -4.28 (Scthac%e&&stlcs are the follow1ng_ [1H NMR spectrum (300
| MHz, CDCls. & in ppm): 2.57 (€, J = 7.5 Hz : 1H); 2.65
(s : 3H); from 3.15 to 3.30 (mt : 2H); 3.40 (mt : 1H);
 10 3.63 (broad t, J.= 755 Hz : 1H); 4.27 (4, J = ll_Hz
1H); 4.31 (s : 1ﬂ); 6.84 (tt; J = 9 and 2 Hz :rlH);
6.95 (mt : 2H); from 7.20 to 7.35 (mt : SH); 7.63 (dd,
J = 8.and 2.5 Hz : 1H}); 8.38-(dr J‘= 2.5 Hz : 1H).
| The second mixture of diastereocisomers has
15 the characteristics are the folléwing:-{lﬁ NMR spectrum
{300 MHz, CDCli, & in ppﬁ):-2.57 (¢, J = 7.5 Hz : iH);
2.64 (s : 3H):; 3.18 (broad t, J = 7.5 Hz : 2H); 3.38
{mt : 1H); 3.63 (brcad t, J = 7.5 Hz 1H); 4.24 (d, J
= 11.5 Hz : 1H); 4.29 (s . : 1H); 6.83 (tt, J = 9 and
200 2 Hz : 1H); 6.94 (mt : 2H); 7.20 (d, J = 8 Hz : 1H);
from 7.20 teo 7.35 {mt : 4H); 7.59 (dd, J = 8 and 2.5 Hz
1H); 8.34 (d, J = 2.5 Hz : 1H)
~(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

3

in 2 cm® of carbontetrachleride, under an inert argon

atmosphere, at a temperature in the region of 0°C.



(d, J =11 Hz : 1H); 6.85 (tt, J =9 and 2 Hz 1H); 2.5 6.97 (nt : ZFD"from
~7.20 to 7.40 (nt : 6H); 8.50 (dd, J = 4.5 and 1.5.Hz : 2H).

. (4-Pyridyl)-(4-chl orophenyl ) brononmet hane may be prep&ﬁ@ﬁmnwefW@yfolIomnng
manner: a solution of 3 Septenber 2004 235 100 ng of .

(4-pyridyl)-(4-chl orophenyl)nethanol in-0.24 cnB of hydrobrom c acid (at

33 %in acetic acid) is heated under r2¥d ux for 1 hour and then allowed to
return to a tenperature in the region of 20C. 0.675 cnB. 5 of acetyl

bromi de is then added and the reaction mxture is heated under reflux for
1.5 hours andfitleen 3.8 howad B eettgmperetareeipectheuregiont b€ 92gi on of
-20C before belng concentrated under reduced pressure. 163 of
(4-pyridyl)- & %ﬂﬂ%ﬁQEM%h9F¥HP@W&§EFH&H@“&FétEG PRU8Tobe@RAR@d in. the form™

- of a beige foam 4-Pyridyl)-(4-chloro | ) met hanol . may be prepared"
in the foIIo&Pﬁﬁghﬁﬁhé$l ﬁéodﬁg§8dﬁdﬁ¥ geg?ébﬁggﬁygﬁﬁdé“ahe added, at a

t enperat ure in 4 €gh QN of 20C." l.uti

4 (4- chlorobenzoﬁﬁ)girlgﬁagq llfgdan§e %gufhgﬁgﬁlni teVglg? ++?Hbdfor 2

hours at & ! QLA G N of b8 dH0eReRhan20ina%0,H) B30 UM

t etraborohydri de are After out our Sane ?enperature

“the reactionyast®@didHy isHdivhii@EWohh £2002¢RB rofiedi £ L OL ONEt figne and 2.0
200 cnB of water. The pH of the aqueous phase is adjusted to a val ue of

‘about 5 by adiilgtdrﬂ_l’ct @haakouts di3eanBvelr aagaaaeamsﬂwhhydrf)f.:bt@fé@ acid
SO|UtI0n and eoncentrated‘to dryness under reduced pressure.
O.33'g_of 2~(chleropyrid—5—y15—(4—ehlorephehyl)bremo;
AlOV methane ie thus obtained in the form of a brown‘oil..
2- (’Chraropyria—s-yl) - (4--chlerephenyl) bromo-
A_methane may he erepared by carrying out the procedure
in a manner;similar to Example 84, starting with
. 22;5_cm; of 4—chlerophenyimagnesium bromide (1 ﬁ
15 solution in ethyl etheri in 30 cm® of tetrahydrofuran,
hnder an inert argon atmosphere, and 2.9 g of
‘2—chlorepyridihe—5—carboxaldehyde in 30 cm® of
tetrahydrofuran. 3.42 g of 2—(chleropyrid—5—yl)—
(4 chlorophenyl)methanol are thus obtained in the form
20 of a pale green powder
2- Chloropyrldlne 5- carboxaldehyde may be
prepared accordlng to the followrng reference
G. Pandey, T.D. Bagul A K. Sahoo, J Org Chem r 1998
63, 760 768.
25 Example 84
{RS) ((4 chlorophenyl)—{3 [(3 5-difluoro-
phenyl)methylsulfonylmethyl]azetldln i-

yl}methyl)pyrrmldlne may be prepared in the followrng



- After decantation, the aqueous phase is extracted with 3 tinmes 100 cnB of
‘di chl oronet hane. The organic phases 25 are conbined, dried over magnesi um
sulfate, filtered and concentrated under reduced pres8Septenbeq2ops

. (4-pyridyl)-(4--chlorophenyl)nethanol are thus obtained in the formof a
white powder. 3 Septenber- 2004 236 Exanple 83

“(RS)-{1-[(2-Chl oropyrid-5-yl)-(4-chl or@3%henyl) net hyl ]

"3-[(3, 5-di fluorophenyl ) net hyl sul fonyl - nethyl]azetidine may be prepared in
the following 5 manner: a m xture of 300 ng of (2-chloropyrid-5-yl)-

(4- chl or ophefphnBroneneikanese 2255Aymgfof 5-[bromd- R
(RS)-3-[(3,5-difluorophenyl nethylsulfpnyrnethyli azetidi ne hydrochl ori de,
125 ng of potl4s§PdRTrPBRPBEL aARENEDIPKELIBIdPE as2? uintardbnate in 5 cnB of

acetonitrile, 10 iLs ated.for about 2 hours at the reflux tenperature of "
t he solvent.(Rﬁgéﬁ'éggF%ﬁalﬁguﬁr?BHﬁEYﬁiﬁ?EhY StHeC ¥ R o o~ 20 C, the
reaction ”Edgugk-iﬁnLi tﬁEggh?B i@intgﬁed al ssétThe.sond residue is-
rinsed with 24 clﬂllldoromay d %é_ i 117 ates” araessejs}é{?)ojr%qje r 15

ané an

reduced peessur iy 48288208, AnChOrOLALE F0AM A WS ohfdined,. whi ch f oam

is purified by prepar ayer chromatography on silica T4

- preparative MargkatKieselgshoBOF2540Rt 4t £8; + ROX20: Ly -Eé?ﬁ;}&é??éfreoﬁ m
~eluting with a met hanol -di chl oronet hane (2.5-97.5 by 20 wvol une) m xture.
After elutiovfokhkheozeB8ac.CcRFtespesdingg to 4 heemlasid@t-HPradugie With a

met hanol - e ' o : '
’ region of 20°C, the ;eaction'medium is purified by
direct deposition on preparativé'thin;layer

10 chromatography on silica‘[2 preparative Merck Kiéselgel
60F254 plates; 26x20 cm; thickness 0.5 mm}, eluting’
.witﬁ a methanbl—dichlorométhane ké.5;97.5_by volume)
mixture. After elution of the zone corresponding to the.
desifed product with a methanol-dichloromethane |

15 (lbw90 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 é first mixture of diéstereoiéomers, that
is to say 8_mg of (RS)—S—((4-Chlorophenyl)—{3— |

20 [(3,S—difluorophenyl)methylsulfonylméthyl]azetidin~i-

ylimethyl)pyrimidine in‘tﬂe form of a‘yellow féam, énd.l.
& secpnd mixtﬁre of diastereoisométs, that is to_séy

6 mg of (ﬁsy—s—((4;chlorophenyi)—{3éf(3,54qif1uoré}
~phenyl)méthylsulfonylmethyl]azétidih-l~y1ihééhyl)~ 

25 pyriﬁidine in the form of a yellOw-féam. |

Thé'first mixture'of.diaStéreoigdmers has the
chéracteristics afe_the following: [lH'NMR spéctrum_

(300 MHz, CDCl;, & in-ppm): 2.60 (broad t, J = 7 Hz



di chl oronet hane (10-90 by volune) mixture, -filtration on sintered glass
~and then evaporation of the solvents, under reduced pressure at a
tenperature in the region 25 of 40C, there are obtai ned Sepfamber 2804t ur e of
di astereoi soners, that is to say 14 ng of (RS)-{1-[(2-

chl or.opyr.id- 5-y| ) - (4- chl or ophenyl ) met hyl ] - '
3-.[(3,5-difluorophenyl) net hyl sul fonyl ne&tthyl ] azeti di ne 3 Septenber 2004 237
in the formof a brown foam and a second nixture of di ast er eoi soners,
that is to say 10 ng of

(RS) - {1 [ (2- cHlor opya§ dt -y IJHI(4-SclA4orbpieanly It), net Fy[7] Hz : 2H); 3.41
3-[(-3,5- dlfluorophenyl)rrethylsulfonyl met hyl Jazetidine 5 in the formo-f.a
bei ge foam - THE: £1 r&) imi & el keioadt dst o Soi’sdirers 1HAs ﬂhéBCNdn adt eristics
are the foll ow 1H NVR spegctrum (300 MHz, CDCL13, ppm:.2.57 (t, J
= 7.5 H : 1%%‘)12596*!34 slH)r3|4) 33rr opdi 5 ~dH 738 -Eht brzﬂ? t3. 40 (nt
1H); 10 3.63 4.31 (s

1H): -6. 84 (étﬁo —ﬂb’ ancr925 Hi“tlH) @9?@&2% (ZgH)tO 7f|]3%m 17"’:20 to 7.35 (nt

. 5H); 7. ( 8 ] 1 : 1H). The
~second mix urgg)of Béh aster egal sorre??Hﬁas@)% t(%%og%ar aét éﬁ?Stl cs are the
fol | owi ng: [1HNI\/Rspe 30 ( J—75Hz
1H):; 2.64 (s : 3H): P (brgiagﬂqit&tu%@%% dqasreeg%}sgﬂé%@ Baf
3. 63 (broad tthé éhékébﬂiklsﬁméh1a%eZQh@dfoilOWl%é S[Fﬂ NMﬁjg eébfﬁh(s
1H) © 6.83 (tt.’ J = $and 20 2 H 1M 694 (m 7.70 (
1H) : (300 MHz, CDClz, & in ppm): 2.61 (t, J = 7 He 1H)

'8 Ft

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 1H)
5- [Bromo—(4 chlorophenyl)methyl]pyrlmldlne
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-ylmethancl in 1 cm’ of

3 of dichloromethane, under

carbontetrachloride, and 1 cm
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 coevapcorated 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



~from7.20 to 7.35 (m : 4H); 7.59 (dd, J =8 and 2.5 Hz 1H); 8.34 (d, J =
2.5 Hz 1H). 2-(Chloropyrid- 5- yl') -(4-chlorophenyl)brono- nethane rmay be
prepared in the follow ng manner: 25 0.153 cnB of thi oByeptsmirerd804s added
to a solution of 100 ng of (2-chloropyrid--5-yl) -(4-chlorophenyl)nethanol
in 2 cnB of carbontetrachloride, under an inert argon atnosphere, at a
tenperature in the region of 0C. 3 Septariber 2004 238 After 3.5 hours at a
~tenperature in the region of 0C, .the reaction nmediumis concentrated under
‘reduced pressure and coevaporated with a few cnB of toluene. 1.3 g of a
brown | i qui d vaxde rt mesiugiedaiomed suwki.cR2li ggi df Rsbeagenvigcons

di chl oronet'’hane and supplenented with water -and sodiumdithionite. After
decant ati on, %%ﬂ?ldo@6@n¢@”§h8§éaﬂ§eér|€81§Veilﬁﬂgﬁe55uhﬁ§ﬁmfaPelnfaItered

and concentrated t o dryness under S?uced ressure. 0.33 g of
2- (chl or opyr M50 JAEHESr Gph Ay BFEREED BenéPﬂaH%figl?%ugyobtalned in

the formof a _brown,kqil Iorop id-5-- 4- chl orppheny] ) br ono-
nethane may’ §r8pﬁf§tlvedtb§%ggr ylnékguﬁagﬁé épggeaﬁrﬁ f?ﬁ alfranner sinilar

to Exanpl & 84, ARG Wkl k2%i8seNBeef 66yS ?hogi’g’egay' SggRgsLym brom de (1

M 15- solution in ethyl ether) rn 307cnB o tet Fof uran, “Unhder an
i nert argon ‘atRSPRAIE .0 @ngm@ 9e9u@fm§ %}E]EHfQDMé‘cH%HSlf? car boxal dehyde in

30 cnB of - tetrahydrof uran. | or opyri
(4- Ch|OVOPhGWWdHF@ﬂam&ﬂha@ée QhBS9GbBabyeéolﬂme§hﬁlﬁ@uﬂe After.

elutlon of the zone correspondlng to the desired
product with a methanol-dichloromethane (10=80 by

10 volume) mixture,. flltratlon on srntered glass and then
evaporatlon of the solvents under reduced pressure at a
temperature in the reglon of 40 C 51 mg of 5 [bromo—
(4 chlorophenyl)methyl]pyrlmrdrne are obtained in the
form of a yellow foam

15 4 (Chlorophenyl)pyrlmldln S-ylmethanol may be
prepared by carrying. out the procedure in a mannerx
similar to Example 83, 2.5 cm® of n butyllithium (1.6 M
solution in hexane) are added dropwise to a solution of
636 mg of S5-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 reglon of -78°C, the
temperature of the reactlon medlum is allowed to rise
slowly to a temperature in the reglon of 20 C and

15 cm’ of a saturated aqueous ammonlum chlorrde



20 of a pale green powder. 2-Chloropyridine-5-carboxal dehyde may be
prepared according to the follomﬁng reference: G Pandey, T.D. Bagul, A K
Sahoo, J. Org. Chem, 1998, -63 760-768. 25 Exanple 8aSeptember2004
(RS)-5-((4- chlorophenyl) {3-[(3,5-difluoro-

- phenyl) net hyl sul f onyl met hyl I azet i di n-1- yl}nethyl)pyrlnldlne may be
prepared in the followi ng 3 Septenber 2004 239 manner: a m xture of 50 ny
of 5-[bromb (4-chl orophenyl)nmethyl]pyrimdine, 52.6 ng of (RS) -3- [ (3,

5--difl uor ophenyl ) met hyl sul f onyl net hyl] - azetidine hydrochl oride, 44 ng of
potassi um i odéafeutaineh 5 68 amy of pohadshustaaebandt 80i om? cofirBranfer

- acetonitrile, is heated for about 5 hours at the reflux.tenperature of the
‘solvent. AfteFreovidery e sdmsdivat The ianucloas pagisenisf e’0Cactkd reaction
"nmediumis purified by direct -deposition on preparative thin-layer 10
chronatograpmﬁ¥ﬂ1%ﬁI@%aOFZeﬁF&&aF&?F@EeNeFER RFezRigePhase o253 pl at es;

20x20 cm thicknes 0. el utin t hanal - - di chl or onet -hane
© (2.5-97.5 by Vot rbﬁﬁﬁd ré%égﬂe? F@ﬁ%gﬁﬁﬁFbﬁuﬁggFﬁe >6hESTEEr PBspondi ng to
the desired pr h nal - di thane 15 _(10- 90 b volune)
mixture, f?ltga. c#%%) %ﬁﬁ1 éFE% ang % uﬁe 6588?5 ﬁQBFu

sol vents underyg ehyced - tpreescsét'rgpeeraattuace gﬁp%@w t§ibfl Lieghegi opy,Qf “aoc

: there are obtained a first ure of di astereoi'soners, th t
bulk of the Qrange—celored 0il obktained (1,09 g) is

-purified by'chromatography on a column 30 mn.inﬂ
diameter filled with 60 g of medium silica
lD-'(0.063—07200;mm);et'atmospﬂeric-preesﬁre, eiuting.wifh
a-methahol/dichle:omethane.(0/100 to 7/93 by'volume)
gfadientl_The,fraetions.contaihing only tﬂeldesired
product efe combined and concentrated to dryﬁess'under
reducéd pressure. 293 mg ofr4-(chlorophenyl)pyrimidin—
| i5 5—yljmethanol-are thus obtained in the form of a yeilow
oil. | |
Example B35
B The phenolic ester of 4-({1-[bis(4-chloro-
phenyl)methyl]azetidiﬁ—3—ylidene}methylsulfehylmethyl)—
20 3,6- dlhydro 2H- pyrldlne l carboth101c acid may be |
,prepared in the follow1ng manner: O 140 ¢ of
4 dlmetbylamlnopyrldlne and then 0.042 cnﬁ of
- methanesulfonyl chlorlde are added to a solutlon of
0.23 ¢ of the phenollc ester,of 4-({1 bls(é.chloro—
25 phenyl)methyl]-3~hydroxyazetidin-3-yl}methylsulfonyl-
methyl) -3, 6-dihydro-2H-pyridine-l-carbothicic acid in

3

5 cm’ of dichloromethane. The reaction mixture .is

stirred for 20 hours at 20°C and then diluted with



to say 8 nmy of (RS)-5-((4-chl orophenyl) {3 20

s to

[ (3,5-difluorophenyl)net hyl sul fonyl nmet hyl ] azeti di n-i- yl }rret hyl ) pyri m di ne
in the formof a yellow foam and. a second m xture of3 Stiptaster2604 soner s,
that is to say 6 ng of (RS).-5-((4-chlorophenyl)-{3-[(3,5-difluoro-

“phenyl ) met hyl sul fonyl net hyl J azetidin-1-yl}nethyl) .25 pyrimdine in the
formof a yellow foam The first m xtur®3f diastereoi soners has the
characterlstlcs are the following: [1H NVR spectrum (300 MHz, CDCl13, 8 in
-ppm 7~ : 2.60 (broad t, J =7 Hz 3 Septenber 2004 240 1H); 2. 66 (s 3H); 3.24
) (broad t, J 207 g’ OfZH)ateB Apftént decarffat BoBh (heofadgamd phdséizis 1H);
-428(d J =11.5 Hz : 1H); 4.33 (broad s :  1H); 6.84 (broad t, J =9 Hz :
1H) ; 6.95 (rﬁuccmlvelfwmﬁﬂ%wlém 1899 cmd o5 wajergayd 100 oad’ ©F 2H):
9.08. (broad s : The second m xture of diastereoisoners has . the

" characteri st|acS‘S‘aatr"b‘:attﬁf’é:1 de"Iqu\ﬁOrJrg‘ J-[QPH AiRegpeFeruffIrsedunHsuléaces, 5 in

. 2.61 (t,, 1.7 Hz: 24 (broad t. J =7 Hz :
glﬁbﬂi 3.43 1o(a(rfﬁ1 them)cor?%ra(tﬁr o&&’ gfyj‘eﬁs altlzﬁfl-é b 2998 ed’ §P2-11.5

| %rom 7. 253‘?0(@1%?1(1 60}38%3!)(nt %, égt(r%tﬁggﬁ)egl 3666 %H)"lhfl%zs ln(gbt ch??
5- [ Bromm- (4- @ﬂ%qmgfwﬁmtemﬁle]rpyrrw dicngq %érma}ﬁaggegme&sg in the

.foll ow ng manner 6 cnB of thionyl bromde Is sél uti on -of
205 mg of (4-providing 120 mg of the phenolic ester of

({l-[bis(4 chlorophenyl)methyl]azetldln 3~

ylldene}methylsulfonylmethyl)—3 6-dihydro-2H- pyrldlne—

10 1- carbothlolc acid 1n the form of a beige SOlld 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 (£, J = 5.5 Hz 1H) ;
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 phenollc ester of 4-({1-[bis(4-chloro-
phenyl)methyl]-3 hydroxyazetldln 3 yl}methyl-
sulfonylmethyl)~3 6— dlhydro -2H- pyrldlne 1- carboth101c

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 methylsulfonylmethyl—
3,6-dihydro-2H- pyrldlne 1- carbothlolc acid and 0. 708 o
of l1-{bis(4- chlorophenyl)methyl}azetldln 3-one 1n 15 cm3

25 of dry tetrahydrofuran cooled under an 1nert atmosphere
to -78°C. The reaction mixture is stlrred at -78°C for
4 hours and then 0.354 g of 1 [bls(4'chlorophenyl)

methyl]azetidin-3-one are added. After two hours at



chl orophenyl ) pyri mi di n-5-yl nethanol in 1 cnB of carbontetrachloride, and 1
- cnB of dichl oronethane, under an inert argon atnobsphere, at a tenperature
~in the 20 region of 0C. After. 2.5 hours at a tenper at 8rSeptenidn@004 egi on of
- 0C, the reaction nmediumis brought to a. tenperature in the region of 20C,
. concentrated under reduced pressure and coevaporated with a'few cnB of
tol uene-. The brown liquid obtained is 2Z%ken up in 10 cnB.. 25 of
di chl or onet hane, washed with 5 cnB of a saturated aqueous sodium
~dithionite solution and then with water: After decantation, the organic
~phase is dried®ver then§rewermtsgef dsealiokedr 68 antiucontentPated to
~ dryness 3 Septenber 2004 241 under reduced p(e53ure.-i27_ng of a beige
viscous |i qiitf dEESHES BBE&FEd L SwAtdRtPAqERdIPS Fakent wRrter aandi ni mum
quantity of dichlqronethan nd purified b reparative thin-|ayer '
chronatograp%¢q@h% erﬁgér %ygﬁpggéﬁﬁtF?eeNéPEEaRngEFGan@BF254 pl at es;
20x20 ¢cm thi ) , ti i.th_a_net hanol - di chl oronet hane =
(2.5-97.5 byzsﬁrﬁﬁé)%§iQ?H%é.%k#tggge%%%uplSﬁeo%stﬁétﬁaﬁgegonyEponding to
the desired gqredugtyonickh 3¢nNBEhaNOL=di chl orprpet -icloé}?@rabgt 10, vol une)
~mxture,.filtration on sintered glass and then evaporation o % H€ %ol vent s
under reducedgHAISU Gndl 42 itaNpeLat HhgnERi hReSHEgL s, ch:orﬁl(g&q%éé't of
e

5-[bromo (4-chl orophenyl)nethyl]pyrinidine are obtained int 15 form of
a yel | ow foamnder 2.7 kPa at 40°C. The residue obtained is
' :chromatographéd:on-silica (200 g‘pf_SLlica, Amicon,
20-45 pm, porosity 60Angstroem, colﬁmh 5 cm in |
10 diametér),:eluting'with.a cyclohexane:ethyi acetate
(6:4 by volume) mixture. The.fractions with an Rf=11/64
(cyclohéxanetéthyl acetate 654, silica plate, Merck
reference 1.05719, Merck KGadA, 64721 Darmstatd,
Germany) are combined andiconcéntrated_qnder.Zfﬁ kPa at
15 40°C to give 240 ﬁg of the phenolic eéter of
4-({1—[bis(4Fchlorophenyl)methylif3—hydfoxyazetidin—3—
-yl}methylsulfonylmethyl)—3,6~dihydro—2H—pyriaine—1—
carbothioic acid. '
The phenoliciéster of 4-methyl$ulfonylmethyl4
20 3',‘6—dihydro;2H—pyr_idine—lvcarb'othj;oic acid may be
prepared in the following manner: Cf7§8‘¢m3 of phenyl
thiochloroférmate is added to a sdlutioh_oﬁ 1 g of
1—benzyl~4;me£hylsulfoﬁyimeﬁhy1—l;2;3,6—
tetrahydropyfidine in 10 cnm® of_aichloréméthaﬁe under an
25 argon atmbsphere.-The sqlution:ihstantlylécquires a
ﬁéry dark amber_co;or. The reacﬁibn mixture is stirred
for 4 hours at 21°C and then diluted in-lbo'cm3 of

dichloromethane. The organic medium is washed with



4- (Chl or ophenyl ) pyri m di n-5-yl net hanol may be prepared by carrying. out the
“procedure in'a.manner simlar to Exanple 83, 2.5 cnB of n-butyllithium
"(1.6 Msolution in hexane) are added dropw se to a soBfiapbamimdr 20686 ny of
"5:-bronopyrimdine in 10-cnB of 20. tetrahydrofuran, under an inert .argon

at nosphere, at a tenperature in the region of -78.C. After 10 m nutes at

a tenperature in the region of -78C, a 3®ution of 562 ng of 4-

~chl orobenzal dehyde in 1 cnB of tetrahydrofuran is added dropw se. After
stirfing for 25 30 minutes at a tenperature in the region of -78C, the
tenperature ofWitre Tt 64 Wedrdm Asiafl owed wagrpstumsiolfyte oand
tenperature in the region of .20C - and 15 cnB of a _saturated aqueous

" ammoni um chl oY RC R Sshttenisdy e 442 0s G WidsE, 260 &R8 -ofhet hyl acetate
-and 10 cnB of vvalcﬁr }rte '.adgjed succes ivelby. l’lhe aqueous phase is extracted
with 15 cn8 of T AR thé Brigaficc Toh&SeS™a-8I 8BRYi RBAE dri ed over

. magnesi um sul e, fl .ed _on .5 Si red--.alass -and concentrated under
reduced pr.ess%ﬁelca( Zdéogt%g%e r;1(tr%(;{'%tﬂe&rrl%eer g“;tI&r é)%i%not%%é E@SFE 26f-44C. The

bul k of the. arghge- ! i~ 1Qbtain 1, [ rified, b
- chromat ogr aphy on a@?oﬁaﬁ:n%g%gp#nqbi%nﬂ %g(rhétb%?’ %‘%Dlafjédﬁ%ﬂgﬁggo-gléf, medi um
'silica. 10 (GO6%&=200.0m92 aavat r@z%@f&elaiﬁtra&%lss;ueﬁutﬁh%meh%th a.

“met hanol / di chl or omet hane. . (0/100 to 7/93 by volune) gradient. The
fractions contydIniimgeomn et desitaed curodu&l vaee (¢ONMBhARk AN0E - ol
~.concentrated to dryness .under . o
) o fractions). The fractions with an Rf=12/74
(Cyclbhexaneiethyl acetate 1:1, silicé-plate,.Merck o
-'_10' reference 1;05719; Merck KGaA,_é4271-Darmstatd; |
| Germany) are comﬁined and concentrated under 2.7 kPa at
.4Q°C to éive 700 mé of the phenolic ester of.
.4—m'ethylsul'fonylmethy1—3, 6'—dihyaro~2H—-pyr_idiﬁe—1—
carbothioic acid. | | o
15 - 1-Benzyl-4-methylsulfonylmethyl-1,2, 3, 6-
tetiahydrppyridine may be prepared in the fbllowing
manner: a solution of 5.14 g of sodium borohydride and
25 g of sodium carbonate in 700 cm® of wéfer is added
dropwiselovef one hour, Without exceedingla témperature
20 of 5°C in the reaction medium,_td a solution of 17.6 g
of 1—benz§l—4-methYlsulfoﬁYlmethylpyridinium bromide in
700 cm’ of water céoled to 5°C. The reaction medium is
stirred fbf‘fou; hours at 0°C and then ﬁhe-teﬁperature
is allowed_tb-return to.rQQm temperatu£e §ﬁe£ﬁight..The
25 yéllow solid-forméd is'isdlated by filtratién and dried
under 2.7 kPa,lgiQin§'9.6 g of l-benzyl-4-
methylsulfbnylmethyl—i}2,3,6—tetrahydropyr1dine having

an Rf of 44/81 (dichioromethane:methanol, 95:5 by



reduced pressure. 293 ng of 4-(chlorophenyl)pyrimdin 15 5-yl)nmethanol are

thus obtained in the formof a yellow oil. Exanple 85 The phenolic '

~ester-of 4-((1-[bis(4-chloro- 3 September 2004

phenyl ) met hyl ] azeti di n- 3-yl i dene) met hyl sul f onyl met hyl ) 20

3, 6-di hydro-2H pyridine-|-carbothioic acid may be :prepared in the

foll ow ng manner: 0.140 g of 4-di net hyl ami@opyridine and then 0.042. cnB of
met hanesul fonyl chloride are added to a solution of 0.23. g of the
phenollc ester.. of 4-((1-bis(4-chloro 25 '

phenyl ) met hyI‘]O?Bl-lrh%hdrwlylazaatplchtm—fB—l‘gdr}qmmqﬂes:@lnfc@nw 05719, Merck

~met hyl ) -3, 6-di hydro-2H pyridi ne-1-carbothioic.acid in. 5 cnB of

di chi or onet haffed2 Thed 4 Eadia 1ot GA b -uGenmanysti rred for 20 hours at 20C and

~then diluted with 3 Septenber 2004 243 10 cnB of water. After decantation,
the organic phase is s]uc‘%?é%@ilv‘ﬁ‘ﬁ“eﬁﬁa{slﬁé’&f\ﬂntyﬁmfﬁﬁyéﬁgféﬂlmnl@r and 100

cnB of a sat e NaCI sol ution rie nesi.um sul fate d then
concentr at ed t!fj% dlrén Y H° A5CR lfrﬁ?ecf Olq%%’éngl Mmagpeaiinéd F@Q

“triturateds focg %ﬁﬁut&soig& eS% m%he Cﬁ Os%p R¥1|t:|_lot gf%% 1'&18 g%l id for mad

i's f||tered providing 1 p enol’i §%esté

4-((‘1- [ bi s(4-£hiorophanyiy tn@éd éa%f:' B -

yti dene}net hyl sul f onyl met hyI )-3, hylgirlo-e- } 5>9r0i glmnec-)f 10 1-carbothioic
acid in the fofaraiivriiel e AHad ld MG tudk l§4§eE%E'dNNBdéEeCt rum (400
Mz, CDC13, b in. ppm. 2.53 (unresolved conplex: 2H); 2. (s : 3H); 3.90

~reflux for 3 hours and is then allowed to return to
'room temperature‘overnight. The 'solid formed is .
10 filtered, dried under vacuum at 2.7 kPa,-giving l7.6 g
of l—benzyl?4—methylaulfonylmethylpyridinium bromide.
) 4- Methylsulfonylmethylpyrldlne 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'q—chloroﬁethylpyridine hydrochloride in
. 700 cm’® of.ethanol. After additioa, the temperature is
28°C. The ‘reaction mixture is heated under reflux for
two hours and then allowed to return to room
20 ' temperature overnlght The reaction medium is 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
g1v1ng 29.6 g of 4- methylsulfonylmethylpyrldlne
25 Example 86
(RS} l [Z2— {l (Bis{4-chlorophenyi)methyl]
azetidin-3 yl} 2~(3,5-difluocrophenyl)ethyl} -

3-propylurea may be prepared by carrying out the



(unresol ved conplex: 2H); 4.04 (t, J =5.5 Hz : 1H); 4.24 (m : 3H); 4.49
(unresol ved conplex: 2H); 4.60 15 (m. : _1H); 5.90 (unresolved conplex: 1H);

from7.05 to 7.50 (nt : 13H)]. . The phenolic ester 3 September2004

of . 4- ({1- [ bi s(4-chl oro- phenyl)net hyl ] -3-hydroxyazetidi n-3-yl } net hyl -

sul fonyl met hyl ) - 3, 6- di hydr o- 2H pyri di ne-| - carbot hi oi ¢ 20 acid is prepared
in the following manner: 0.52 g of pobassiumtert-butoxide is added to a
mxture of 0.72 g of the phenolic ester of 4-nethyl sulfonyl nethyl -

3, 6-di hydr o- 2H pyri di ne-1-carbot hioi c acid and 0.708 g of

- 1-[ bi s(4- chl prophenyt) et byt ] fiaklowing Jnameei n A0S @h° dry nt-ghiahydr of uran
cool ed under an inert atnosphere -78C. The reaction mxture is stirred at
-78C for 4 hbéapsvandtehdn. 8364 o od dolbibid-chl 20 aphens| JRS) ~2-

et hyl Jazetidin-3-one are. added. After two hours at 3 Septenmber 2004 244

~-78C, the tefpelhtafé-Flarephraybnedyk hazeot RO ~3rel Feacti on ni xturg |fsf
diluted in 100. ¢cnB of water and _then the tetrahydraofuran is evaporated of

under 2.7 kPg”ég'EO%%f#*ﬁ%r%&%%&%) HHRE BN @k} a%t@% Wifth 5 twice 100 cnB

of ethyl acetate.. The organic_extracts are conbined and dried over :
, magnes?/umgsu%f’féfﬁ?ygﬁﬂ‘g‘é’gﬂ at%ﬁteﬁn%"e]rrrzl.nﬁ Kt fbafc. 7 riwwissiadué obt ai ned

Lspchromt oot apbetsel- L A0S S e A sen 0Sm prosily
~acetate (6:gsby; yol jo) SxEMEa TP ¢ a6 Q08 with an LY 64
pressure, and taken up in diisopropyl ether.'The.
 vmii£ure obtained is'filtered and concentrated to
10, drynesé under redpced'pressure. 80 mg of a pale yellow
solid are thus obtained, which solid is dissolved in
“ 5 cm® of tetrahydrofuran, énd‘tp 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 mixturé_of cyclbhexané and ethyl acetate
20  (50/50 by volume)._Fractidns 16 to 20 are combined and
o -concéntrated to dryﬁess under reducéd preésure. 6 mg of
'(RS)—l-[Z-{l—Ibis(4~chl§ropﬁenjl)methyl]azetidin-3¥y1}4
'2—(3,S—dif1uoro§henyi)ethy11-3—propy1utea are obtained
.in the form of an . oil [H NMR'spect;umV(BOO'MH;, CbCl1,4,
25 5 inppm: 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



" (cycl ohexane: ethyl acetate 6:4, silica plate, Merck reference 1.05719,
Merck KGaA, 64721 Darns.tatd, . Germany) are conbi ned :

and- concentrated. under. 2.7 kPa at 15 40C to gi ve 240 ng Septeniter ool i c

“ester of 4-((1-[bis(4-chlorophenyl)nethyl]-3-hydroxyazeti di n-3-

yl }met hyl . sul f onyl nmet hyl ) - 3, 6- di hydro- 2H pyri di ne-1- carbothioic acid. The
phenol i c ester of 4-nethyl sulfonyl net hy480 .

3, 6--di hydro-2H pyri di ne-|-carbothioic acid may be prepared in the

followi ng manner: 0.778 cnB of phenyl thiochloroformate is added to a

sol uti on of 2.glof(mtl-bdkzyl 4-347méshyl $d) folykbAethyl-d, 2, 3, 6ad

t etrahydropyridine in 10 cnB of. dichloronethane under an .25 argon

atnmosphere. Fhe 86l ut i18n7i AsBanty acddivesran VeR) tHark.4apbémtcol or. The
reaction mxture is stirred for 4 hours at 21C and then diluted in 100 cnB
of dichl or ofgfihane. The organi c nediumis washed with 3 Septenber 2004 245
twi ce 50.cnB8 of water, i e er _magnesjum-sul fate and evaporated to.

~ dryness.at 40C under ngg&ﬁgf? ﬁéBng ”853068P Fﬂ%g)?gtBﬂ}?Tied by

chr omat ogr-ap ) _=Sihihca_cartri feren L- 020- 005, Fl ashPack

Jones Chréha?%&?gp y Eikggeg,?gﬁémp g§8§95858§¥§?6§}81a%%%%d?%%n?ecrsz BAU,

- Great Britai alrdlyl BY Wi , | Xxane- e ‘acetate.B: 4 nixture (10.
Great BriLal RhepBll 89 WiiRag eUel ONEXEDSCBRDL anclalecS foll )
- (cycl ohexaner@ihylr :atebayeot: 1rs$ib-¢a-Phabed-MRIGKophenyl)methyl] -

azetidin—3—yl}~2—(3,5—difluorophenyl)methanesulfonic
acid ethyl éster_in solution in 10 cm® of methanol and

3 of ammonia in 30 cm’® of

10 then a solution of 30 cm
methanol. are inﬁfoduced into an autoclave cooled by a
bath of acetone aﬁd dry ice. The closed autoclave ié
-shaken and heated to-a temperature.in the reéioﬁ of
60°C for 24 houré. After cobling to a'temperature-in

15 thé region of 20°C, the ammonia is allowed to évapdrate
in the air, at a tempeature ih the -region of 20°C, and
then the remainihg solutiop is concentrated to dryness
under reduced pressure. A gum is thus obtained which is
triturated-with ethyl ether, étra témperature‘ih the

20 region of 20°C_fo£ about 16 hours. The‘insoluble matter

| ' obtained is filtered and dried in a desicéator'for
3 hours. 830 ﬁg of (RS)-2-{1-[bis(4~chlorophenyl)-

: meﬁhyl]azetidin—nyl}—Z—(3;S—difluoropheny1)ethylamine
-até'thus obtéiheﬂrintﬁhe_férmrof a whitish sélid._
25 _ ‘ (RS)—Z—fl—[Bis(4—chl§rophenyl)methyl]—
'azetidin—B—yl}~2—(3,S-G;fluoropﬁenyl}methanesulfdnic
acid ethyl ester may be prepared by cérrying cut the

procedure in the following manner: 0.34 cm® of



- 10 reference 1.05719, Merck KGaA, 64271 Darnstatd, 15 Gernmany) are conbi ned
~and concentrated under 2.7 kPa at 40C to give 700 ng of the phenolic ester
of . 4-nmet hyl sul fonyl net hyl - 3, 6- - di hydr o- 2H pyri di ne- | 3 Septepdtchi2004& aci d.

1- Benzyl - 4- net hyl sul fonyl et hyl -1, 2, 3, 6- tetrahydropyridine may be prepared
in the followi ng manner: a solution of 5.14 g of sodi um borohydride and 25
g of sodium carbonate in 700 cnB' of wa4r is added dropw se over one
“hour, wi thout exceeding a tenperature 20 of 5Cin the reaction nedium to a
solutlon of 17.6 g of 1-benzyl -4-nethyl sul fonyl et hyl pyri di'ni um brom de in
700 cnB of waeshagesrédonglschlvhédeeast nédedetpum sslusiénred for four

hours at OC and then the tenperature is allowed to return to room
tenperature &v@rﬁlﬁﬁt(R?hezzé1yéPFéuﬂ36PﬂﬂrPBPﬁ§Ml?@eﬁébihﬁé@tleﬁrItratlon

dd d d
ﬁgthy[gﬁlfon Iﬁéﬁhgl ?Pg §9§Y PBH?H%&S?F%G 2 Kﬁv?ﬂgm“aﬁﬁ% of 44/81
(1 chlor ot bangMELRNGLye°50 B capTeRbeller 20PM, 246, vl urp Ger many ).
1-Benzy! - & | pgtyl slrubborybELBYLPYEhA! BEUEYL s BRORI 6, FBY, be, prepared in the

fol | owing manner: benzyl bromde are added to a solution of 10
g of 4-nmethykssl fe@_‘ﬁy_hﬁf%t hM' EMéI degeohno209oeqB 9f89a&ﬁ1%”' l'e and then

.the mxture is heated under
: triethylamine is added. After stirring the solution for
20 hours at a_temperature in the region of 20°C, 100 cm’®
qu.uater.are.added dropwise_folldwed by 156 cm® of

10 dichloromethene._The drgauic-phase‘eeparated after
settling out is washed with twice 50 cm’ of water,
50 cm’ of a éarureted aqueous sodium chloride solution,
50 cm® of warerk and then dried over magnesium sulfate,

" filtered and evaporated to dryness under reduced

15 pressure. The yellow foam thus obtalned (2 g} is
purified on a silica column (particle size 0.020 -
0.045 mm), at a pressure-of 0.4 bar, eluting with a
mixture of cyclohexane and ethyl'acetate (80/20 by
volune) Fractlons 49 to 111 are comblned 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 {l [Bis (4~ chlorOphenyl)methyl]
azetldln 3-y1} 2-(3 5 dlfluorophenyl)ethyl]cyclo—
propanecarboxamlde may be prepared by carrylng out the

procedure in the followrng manner: 0.018 cm’ of



reflux for. 3

hours and is then allowed to return to roomtenperatu

re’

- overnight. The solid forned is 10 filtered, dried under vacuum at 2.7 kpa,

giving 17.6

g of 1-benzyl-4-nethylsul fonyl net hyl pyri diieatemies 206k

4- Met hyl sul f onyl met hyl pyri dine may be prepared in the follow ng manner :

g of sodium
met hanesul fi
4-chi oroneth
t he tenperat
~two hours an
reaction ned
filtrate is

recrystalliz
. 4- et hyl sul
(RS)-1-[2-{1-
‘azetidin-3-y
. by carrying

0. 052 cnB of
(RS)-2 { I-

- 2-(3,5-diflu
stirring for
reaction mx

10

hydr oxi de pellets and then 35.7.g of sodium 15
nate are slowy added to a2%a ution of 57.4 g of

14

yl pyri di ne hydrochloride in 700 cnB of ethanol. After addition,

ure is 28C. The reaction mxture is heated under reflux for

ditisopraipydwedbiodidetiden 16 mgonf20 'tenperature overn
iumis heated to 50C and then filtered hot. on paper.

ght.
The

The -

Y rdpPrareacce rheydds aridoclandgrof. 7 kPa. The residue is.

d fron1300 cnB of i sopropanol, ivin 29 6: g of
?“é( VO zﬁ;FFul&Fﬁée hzér@%anﬁv g’een 9

%% chl aro hen i;
f_-ﬁjnﬁ EFP §8h8HyP¥ ﬁ§¥fe§ep?5%y?%ﬁ%% nay be prepar ed
%latccte@%l%e%pttgﬁge 030040824 cPERCRYIULE (L [he [ol | ow g manner:

n- propyl |socyanate i'5°adde 10|
[(Algn04+6 ;@'Mé'h phgaYh) 1 ngui azeLifdin,-3-yl } -
orophen; eth? amneblrﬁIg lof 5§?£t%ahydroduran Af t
(ab@uaﬂjzubeub&eaylaethwamﬁéum s Nehhe egl on of 20C,
ture

tetrahydrofuran, at a temperature in the reglon of

20 C The suspension obtalned is stlrred at a

'temperature in the region of 20°C for 20 hours. The

~reaction medium'is filtered and concentrated to dryness

15

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

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

20

25

combined and concentrated to dryness under reduced
pressure. 12 mg of (RS)-N-{2-{1-[bis{4-chlorophenyl)
methyllazetidin-3-yl}-2-(3,5-difluorophenyl)ethyl]-
cyclopropanecarboxamide are obtained in the form of a
colorless oil ["H NMR spectrum (300 MHz, CDCl;, & in
ppm): 0.70 (mt 1H); from (.80 to 1.00 { 2H); from
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);

of

er
t he



is filtered, concentrated to dryness under. reduced pressure, and taken up
i'n diisopropyl ether. The mxture obtained is filtered and concentrated to
10. dryness under reduced pressure. 80 ng of a pal e yeBlSeptensusri2804r e t hus
. obtained, which solid is dissolved irn cn8 of tetrah-ydrofuran, 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 IZklreaction mxture is filtered and
then concentrated to dryness under reduced pressure. 36 ng of a pasty
solid -are thus obtained,. which solid is purified by chronatography under
_pressure on <99 it cal t7iYged 2elSutlizng WEHDh & -Bilxt(mte :0RHeyClfebexane and
et hyl acetate 20 (50/50 by vol urreaﬁ. Fractions 16 to 20 are conbi ned and
concentrat ed t?Urihes<tunddr r &dided pressure. 6 ng of (RS) -1- [2- { 1-°
(bis (4-chlorophenyl) 8methyl |azetidin-3-yl }.- ‘

-2-(3, 5-di fl ust’sptkeriy 9%t hyl ] - 3- propyl urea are obtained An the form of

Can.oil [1H NWR t 0 ., .CDC13,. ,25.5 i 0. 88 J 7.5 H
'gﬂbokro%11.35 tipi?egum%ﬁﬁ'8“%%%?1$E§%Fé9§§h?8kgpggggﬁ8mﬁFB%ﬁiTes to 3.05
(2 g f Jnatotal) = 3. : 1H); 3.38 (nt :
(1H);S§.rb$s.5(ﬁﬁ;?rg1%?ﬁnaﬁ' m}4.%18(3%'-g gl%gblt(:’gb é?}%giggﬁéﬁ 20 (H)m : 1H);( 4.17

. 1H); 6. I 2% : refl. H) 20 to
s (o O BT B R, prltheel B (e9ths BemdL20 te

- azeti di n- 3- ylgroddi® didf lther @phenytihgt hyhaskne1Mymgeor HATU, '
| | 30.67mg of isovaleric acid and then 0.2 g of morpholine
. supported on pelystyrene are_added to a solution of —
10 45 mg of (RSi—Z—{l—[bis(4—chlorophehyl)methyl]azetidin—7

| —3—yl}—2—(3}5—difiuorophenyl)ethylamine in 5 cm® of |
tefrahydréfuran, 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 reactioﬁ ﬁedium is filtered and concentrated to dryness
under reduced pressure. 46 mg of an orange-colored oil
.are thus obteined,Awhich eil:is purified by
chromatography under pressure on a cartridge of.5 g of
silica, eluting with a mixture of cyclohexane and ethyl
20 acetete (70/30 by volume) . The‘fractions containingi
enly the desired product are'eombined and concentrated
tordryness ﬁnder.reeuced pressure.'6 mg of (RS)—N*[ée
{’1—.[bis (4-chlorophenyl)methyl]azetidin-3-yL}-2-
(3,S—difluorephenyl)ethyl]43~methyibutyramide_are
25 obtained in the form of a colorless oil ['H NMR ‘spectrum
(400 MHz, CDCl;, & 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



- preéepared-by carrying out the procedure in the following manner: 1.2 g of

( RS$- 2- {1- (bi s(4-chl orophenyl ) net hyl ] -
azetidin-3-yl}-2-(3,5-difluorophenyl)nethanesul fonic adeftepiteyboester in .
solution in 10 cnB of methanol and 10 then a solution of 30 cnB of ammonia
in 30 cnB of methanol are introduced into an autoclave cooled by a bath of

acet one and

dry ice.

The closed. autocl a%2is -shaken and heated to a

tenperature in the region of - 60C for 24 hours. After cooling to a
tenperature in 15 the region of 20C_, the ammnia is allowed to evaporate
d@its téﬁbéatdﬁéﬁﬁdrtﬁe3ﬁedﬂ¢n :0RF20CA -dAd (shenlthe Heddi ni ng
solution is concentrated to dryness under reduced pressure. A gumis thus
obt ai ned . whi ct'-s titiurbatbed \Ettrh Jethyl 28chér-> &z 4 tdipefabdrdmcn:the 20 -

el SR 7 ddsiteed a0 far gsms'?gggtg; of S

in the air,

regi on of 20
filtered and
(RS)-2-{1-[b
et hyl ] azeti
~in-the for

3%3%?*%

Qﬁpphenyl)
}-2-(3, 5- d|f|uorophenyl)ethylanlne 25 are thus obtained

f mh t NK _ h | t hvl
azet i n- Syl -2 (3,5 0171 dor GaHany ) Fat haRSSaT PO Q" BEraVGthyl est e

oni ¢ 8¢ ethyl est er - may

be prepared by aardid-mgQut-2-he , sPueeede-8han rk{hﬁfekﬂbh?%eg manner: 0.34 .

cnB of 3 Septenber 2004 249 nethanesulfony

sol ution of

10

loridée is added to a

Hhﬂyqamﬂae(Rsy-%e-@kebbm%ﬁ4b9hb@&@pmg?ybhﬂeghgl]azet|d|n-
. 3- yI} 2-(3, 5 d|fluorophenyl) et hanol in 20 cnB '
procedure 'in the manner similar to Example 3 above:

starting w1th 45 mg of (RS)—2-{1—[bls(4—chlorophenyl)4 |

methyl]azetidin-3-yl}-2-(3,5-diflucrophenyl)ethylamine,

3

5 cm® of tetrahydrofuran, 114 mg of HATU, 26 mg of

'isobutyric acid and 0.2 grof morpholine supported on

15

20

25

polyStyrene, 10 mg of (RS)-N-[2-{1-

[bis (4-chlorophenyl)methyllazetidin-3-yl}-2-

(3,5-difluorophenyl)ethyl]isobutyramide are obtained in

the form of an opaque oil ['H NMR spectrum {400 MHz,

(CD3)2S0 d6, & in ppm): 0.87 (d, J = 7 Hz : 3H):; 0.93

{d, J =

3.00 to

7 Hz : 3H); from 2.15 to 2.85 (mt.: 7H); from

3.25 (mt : 2H):; 4.40 (s : IH); from 7.00 to

7.20 (mt : 3H); 7.38 (mt : 4H); 7.52 {(mt 4HY ; 7.77

(mt : 1H)]

Example

90

{1-[Bis (4 chlorophenyl)methyllazetidin-3-yl}-

(3,4~difluorophenyl)methanone may be prepared by

carrying out the procedure in the following manner

3 cm” of a 0.5 N solution of 3,4~difluorophenylmagnéesium

bromide

in tetrahydrofuran are added to a solution of

128 mg of 1-[bis(4-chlorophenyl)methyl]azetidine-



di chl oronethane,' at a tenperature in the region of 20C. After cooling of
the reaction mixture to a tenperature in the region of 10C, 0.89 cnB of
‘triethylam ne is added. After stirring the solution fosS2pteber20@4 a-
tenperature in the region of 20C, 100 cn8 of water-are added dropw se

foll owed by 150 cnB of 10 dichl oronet hane. The organi c phase separated after
settling out is washed with twice 50 ci330f water, 50 cnB of a saturated
aqueous sodi um chl ori de solution, 50 cnB of water, and then dried aver
‘magnesi um sul fate, filtered and evaporated to dryness under reduced 15

- pressure. Thé-garbewyidanachdsNobethord-J2mgkhiysapidéef iad3oemt sl ica
-colum (particle size 0.020"- 0.045 nmm), at a pressure of 0.4 bar, €luting
‘with a mxtGpErahydyefenenanecahddeinyd bathatf £86ta0ebyndvétyume).

Fractions 49 to 111 are conbined and 20 concentrated to dryness .under
reduced preséﬁ?e.AiF?rgStb¥rlng for 20 hours at a temperature in

5 (3, 5.0 11 UBROpRERYTY Vet ReneaLd 9 & et e (idad sk tdismi ned | n
e oSt B LT oA £ B ox 1 oz a s
ey oy e, L enenh e SPMd el g amnesartiosan de o b
~Of 3 Sept enberp2DRde@Sy ddsOPIAPYI AU 40 59 O of ctny1
o ' acétate. The combined brganic phases aré.washed with . :
twice 15 cm?_offwater, dried ovér magnesium sﬁlfaté'and
- 10 .cqﬁcentratédrto dryness under reduced pressure. iZ3 ng
of a residue are thus.obtained, which residue is
. ?u;ified'by chrbmatography-Under pressure on a
carfridgé of 20 g of éilica, eluting with
dichloromethane (stabilized on amylene). 47 ﬁg of
'15l {1—[bis(4-chloro§henyl)methyl]azetidin—B—yl}—
3,4—difluorophenyl)methanoné are thus obtained in the
ﬁorm of é white powder ['H NMR spéctrum (300 MHz,'CDClL
5 in ppm): 3.34 (t, J = 7.5 Hz : 2H); 3.56 (¢, J =8 He
1 2H); 4.05 (mt : 1H); 4.35 (s : 1H); from 7.15 to 7.40
20 (mt : SH); 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 NQmethoxy—N—methylamide may be prepared
by éarrying out the procédure in the following‘manner:
25 2.65 cm® of l-methylpiperidine are added to a Suspensién
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



cycloprOpanecarboxyIic'acid, 16 mg ‘of hydroxybenzotriazol e hydrate and
then 0.4 g of norpholine supported on polystyrene are added 5 successively
‘to a solution of 90 ng of (RS)-2-{1-[bis- 3 September 2004
~(4-chl orophenyl ) net hyl Jazetidin-3-yl}-2 (3, 5- d|f|uorophenyl)ethylanlne inb5
cnB of tetrahydrofuran, at a tenmperature in the region of 20C The
. suspension obtained is stirred ata 10 tgyyerature 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 . i s pwoilfitédnbyb passat e sdAverioan APPEscatbrbdgst ($CX phase, 1 g of
phase). 76 ng 15 of a residue are thus obtai ned, which residue is purified
by chromat ogepgratder pnesber eegioa sifl DEa.cartei dgé,oel uting with a
~mxture of cyclohexane and ‘ethyl acetate (70/30 by volune). Fractions 9 to
19 are conbiln@¢tandrépacéainat addt bhdnyhesscuhdef mexduged 20 pressure. 12
~mg of (RS)- N-EZ {I-[bls 4- chl or ophenyl ) - _ -
et hyl ] azeti @i &°§°§me2 g3ake- aﬂﬂeéoﬁugﬁ@ﬁynyeﬂhytp a suspension of
cyclopropsnegarbo§§i%?e ar obtalned in the formof a colorless oil [1H .
" NMR spect (308 3¢ %OFﬂphﬁbﬁi)mﬁthﬂllﬁietldkae from0.80 to 1.00
(m 2H); fro to 1.3 , om=2.35to 2.55 and from 2. 70
“to 3.10 (2 s?r %23%8%‘1’},%5 2Cy ﬂ ?Q)?a? %gﬁql?ﬁorﬂq)e‘:h@%ﬁr@n C 1H)
4:19. S %ﬁ %H; t enbe 2004 251 6.62 (tt, J =9 and
55 FE $ 1 46F%§i %?é%%é ofuﬁan,l%oo e a temperatuée 1n
‘ the region of —8 C by an ice and 1sopropanol bath. |
After stlrrlng for about 5 mlnutes at a temperature in
'.10 the region of -8° C, solution A prepared above 1is added’
dropw1se After_stlrrlng 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/dlchloromethane (8 - 92 by volume)
mixture. 6.6 g of 1-[bis(4- chlorophenyl)methyl]~
azetldlne 3-carboxylic acid N-methoxy- N methylamide are
thus obtalned in the form of a pale yellow oil
1- [Bls(4 chlorophenyl)methyl]azetldlne—
25 3- carboxyllc ac1d 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 1 benzhydrylazetidin-



7.20 to 7.45 (nt : 8H)]. Exanple 88 (RS) -N-- [2-{ 1-  [Bis (4-chlorophenyl)
methyl] - 5 azetidin-3-yl}-2-(3,5-difluorophenyl)ethyl] 3-nethyl butyram de
-may be prepared by carrying out the procedure in the B&dpembey268sner: 114

mg of HATU, 30.6 ng of isovaleric acid and then 0.2 g of norpholine
supported on polystyrene are added to a solutlon of 10 45 nmg of (RS) -2--,{
1- [bis (4-chlorophenyl) nethyl] azeti digy

3-yl}-2-(3,5-di fl uorophenyl)ethyl am ne in 5 cnB of tetrahydrofuran, at a
tenpérature in the region of 20C. -The suspension obtained is stirred at a

t enper at ure Broftheuséggpnasf r20Gnboer281 hour-$pidhe- éﬁlgggﬁﬁégplpedlun1ls
filtered and concentrated to dryness under reduced pressure. 6 ng of an
or ange- col oredtbil]aaetidhos3eblai ned, which oil is purified- by

.chromat ography under pressure on a cartridge of 5 g of silica, eluting
with a m xt uE¥agpl eygfohexane and ethyl - 20 acetate (70/30 by volune). The
fractions containing only the desired product are conbi ned and concentrat ed
to dryness under reducél™ b@é%é%?%hl@rﬁﬁb©mY{Fmﬁth&lI@zetldln 3~yl}-

E% gbh?§léorgéhé @ §£¥%§$§t£g§ §§$g%$W$améﬂe§ea@%egﬁﬁQﬂnbwned inthe form

of a colorless 0|l ectr (400_MHz, CDC3r. 6 in ppm : 0.88
(d, J = 6.5 ¥ -°u‘[—\w%ﬂ§ %éjur%%sréor 3H: from1.85 to 2.10 (nt :

' ggl)z : from Z{f’o[ﬁ:?s f4 S&P&dogﬁﬂenyf) thl})l]Sazlgtl(gl seg_i es _of‘ 3 Sept enber 2004

(3,4- dlfluorophenyl)methanone, starting w1th l 1 g of
1-[bis{4~ chlorophenyl)methyl]azetldlne 3- carboxyllc |
'_iO ac1d N—mEthoxy—N—methylamide, 1 5 cm® of lubromo~
‘3,5~ dlfluorobenzene, and 316 mg of magneSLum turnings.
880 mg of {1~ [bls(4—chlorophenyl)methyl}azetldln"3—yl}—.
(3;S—difluordphenyl}methadone'are thus obtaine&.in the
form of a pale yellow viscous oil ['H NMR spectrum
15 (300 MHz, CDCl;, & 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, T = 9 and 2.5 Hz : 1H); from 7.20 to 7.40 (mt
:10H)]. |
Example 92
20 : {1-[Bis(4—¢hlorophenyl)methyl]aze£idin—3-yl}—
cyclohexylmethanone méy be prepared by.carrying out the
procedure as for {ln[bis(4—chlorophenyl)méthyi]—
azetidih—3—yl}—(3 44difluorophenyl)methanone,-starting
- with 284 mg of 1- [bls(4 chlorophenyl)methyl]azet1d1ne~‘
25 3 —carboxylic acid N~methoxy—N—methylamlde and 1.68 cm3
of 2N cyclohexylmagne51um chloride in THF. 116 mg of
{1-{bis(4-chlorophenyl)methyl]azetidin-3-y1}= |

.cyclohexylmethanone are thus obtained in the form of a



“nts-: 6Hin total); 3.37 (nt : 2H); 4.19 (s : 1H); 5.45 (m. : 1H); 6.65
-(tt,J =9 and 225 Hz : 1H) ; 6.82 (m 2H); from7.20 to 7.45 (nt : BH)].
Exanpl e 89 5 (RS)-N-[2-{1-[Bi s(4-chlorophenyl)nethyl- 3 September2004 - -
-azetidin-3-yl}-2-(3,5-difluorophenyl)ethyl]iso- butyram de may be prepared
by carrying out the procedure in the manner simlar to Exanple 3 above:

~starting with 45 ng of (RS)--Z-(I-(bis(ﬂ56chlorophenyl)~ 10
1}-2

met hyl ) azetid.in-3-y -(3,5-di fluorophenyl)ethylanm ne, 5 cnB of
“tetrahydrofuran, 114 ng of HATO 26-ng of isobutyric acid and 0.2 g of

nor phol i ne Su@ﬂdmmedl@@ouﬁobyitjﬁﬂnEMRlQpﬁgt@ﬁm(Eﬁ@ehﬁﬂg {dpc1,, 5

[ bi s(-4-chl orophenyl ) met hyl ] azetidin-3-yl}-2 15

. (3, 5-di fl uor éph@p)) et Hyloi doB0t ywoadi.@6 ane dirbai ned5i Ao uhesfqgnlof an
opaque oil [1H NWR spectrun1 400 MHz, (CD3) 2SO d6, 8 in ppm : 0.87 (d, J
=7 H : 3H Sereegso(fdmtJ = HHZ-H 't@lq)al)frr@m32 1Btt o 2HB85 Bnld7KE; from

- 3.00 to 3. 25 nt (s 1H; from7.00 to 20 7.20 (nt : 3H)
7.38 (ot v Z (mZH>r4ﬁ) 367 (#7 J(ft &, HZH}] 2H)anpl8690mt  :
{1-[Bis(4 chI ropg |) met h é tidin g yI} 4- di f | uor ophenyl ) net hanone
may be- prébaﬁga ‘b %é é&rryﬁﬁ 70 Foﬁhg' Po&@daréb Athe 8} ewi ng manner:
nB of a 0.5 % of 3, 4--di fl uorophenyl magnesi um brom de in
tetrahydrofuran re a ded to a solution.of 128 ng of

- 1-[bis(4- ChlOerhenyl)quqﬁhLQ§gEhg ggpge§eR5mgPE l%azetldln 3-yl}-
pheﬁylmethanqne.may be prepared by'carrylng out the
- procedure as for_{1—[bis(4—chlorophenyl)metﬁyl]-
710' azerrdin—3~yl}~(3,4—diflﬁorophenyl)methanone, starting
with 258 mg of 1-[bis (4~chlorophenyl)methyl]azetidine-
- 3-carboxylic Nrmethoxy-N—methylemide and 1.02 cm® of 3 N
phenylmagnesium bromide in THF. 208 mg. of |
{1—[bis(4—ehlorophenyl)methyl]azetidin—B—yl}-

15 phenylmethanone are thus obtained in the form of a
yellow viscous oil ['H NMR spectrum (300 MHz, CDCljy, &
in ppm); 3.35 (¢, J =8 Hz : 2H); 3.57 (¢, 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 =28

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)methyllw
azetldln 3~ yl} 1-(3,5- dlfluorophenyl)ethanol may be

25 prepared by carrying out the procedure in the following
manner: 0.167 cm® of a 3 N nethylmagnesium bromide
solution is added to a solution of 100 mg of

{1—[bis(4—chlorophenyl}methyl]azetidin—B—yl}v



253 3-carboxylic acid N-nethoxy-N-nethylanide in 3 cnB of tetrahydrofuran,
cooled in a bath-of acetone and dry ice. After stirring for 20 hours at a
- tenperature in the region of 0C, 10 cnB8 of water are &8d®bptersbet 200én the
reaction nediumis stirred for.1 hour at a tenperature in the region of
20C. The aqueous phase .separated by settling is extracted with 20 cnB8 of
ethyl acetate. The conbi ned organic phases are washed with. twice 15 cnB
of . water, dried over magnesium sul fate and 10 concentrated to dryness
under reduced pressure. 123 ng of a residue are thus obtained, which
- residue is pysibi-ad fhyoebpheny DpnephyngAdeinpl esgursy on a cartridge of 20
g of silica, eluting wwth dichloronethane. (stabilized on anylene). 47 ny
of 15 { 1- [besraAydmbbnophenybdladt byld eeepéthtusde -&f Iess than - '
3, 4-di fl uorophenyl)methanone are thus obtained in the formof a white
‘powder [1H NNVROsBec®fuar(S0Drifzg ODCI3D hSuis ppn tduBdrddurd 7.5 Hz -
2H); 3.56 (t, J =8 Hz 2H); 4.05 ( : 1H); 4.35 (s : 1H); from7.15 to
7.40 20 (nmt Shp regigp pln¥.Ca & onHof wHYer ake7@dddddandl the® Ths and
2.5.Hz : 1H . 1-[Bis(4-chlorophenyl)nethyl]azetidine- 3-carboxylic acid
‘N et hoxy 2N ABERGPENPRRS FreSehRr pF 2P apdse byl Brg ris mytowcttdwe wirtdcedure in
~the follomﬁng napggg:iﬁf 2.65 cnB of 1-nethyl pi peridine are added to a
. suspensi on <3 ¢ O IN A Siahs hyitsy GBRnes RegRpdcophesesderen 40 cnB

of dichloro e, cooled to.a te rature.i'n the region of OC-by an ice
- coLd'mater gg%géQTﬁge§eT?%P sium SQP ate and concgntraé%d to ‘ y a :

dryqess_pnder;reduced pressure. 91 mg of a'résidué are
thus_obtainéd;‘which-residue is pufified by |
10 chrgmatogfapﬁy.un@er pressure 6n a cértridge of 10 g.of
silica, elutiﬁg with an chyl'acetaté/cyclohexane (1/9
by volume) mixture. 74 mg of (RSi_l‘{lf
[bis (4-chlorophenyl)methyl]azetidin-3-yl}-1-
(3,5-difluorophenyl)ethanol are thus obtained in the
| 15 fofm of a doloriess 0il ['H NMR spectrum (300 MHz,
CDC1l;3, & in ppm): 1.46 {s : 3H); 2.71 (mt : 1H); 2.82
:(mt : 1H); 2.98 (t, J = 7.5 Hz : 1H); 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 kmt : 8H)J. |
Example 95 |
{1—[Bis(4—chlorophenyl)methyl]azetidiﬁ—3~yl}—
(3,S—difluorophenyl)methanone O—éliyloximé may be
prepared by'carrying out the procedure inbthe folleing
25 manner: a‘éolution of 100 mg of {lf[bisf4¥chloro~
phenyl)methyljazetidin-3-yl}-(3,5-difluorophenyl)-
methanone and 101 mg of O—allylhydrokylamine 

hydrochloride in 5 cm’ of pyridine is stirred at a



_3"S,epteh-ber_ 2004 254 solution obtained (solution A) is stored at a
tenperature in the region of 0C. 2.65 cnB of 1-nethyl piperidine and then
1.6 cnB of nethyl chloroformate are added successi vel g Septembrigpefisi on of
7 g of 1-[bis(4-chlorophenyl)nethyl.]azetidine- 3-carboxylic acid in 300
.cnB of dichloronethane and 40 cnB of tetrahydrofuran, cooled to a
‘tenperature in the region of -8C by anzgge and i sopropanol ‘bath. After
stirring for about 5 mnutes at a tenperature in 10 the region of --8-C,
sol ution A prepared above is added dropwi se. After stirring for 10 minutes
-~ at a tenperbatmperahutdeineghoneficBGf tIE° Cokdt D haddrd s 5 reeqfowed, and
-the reaction mxture is stirred at a tenperature in the region of 20C for
“about 20 houvgtet5aanadthémnadwehethdi the radqiesor 5l -onfreofivat er, and '
concentrated to dryness under reduced3 pressure.  8.19 g of a residue are
t hus obt ai ne@*xtHAFERd rebtluewice  purif iodd ethddr apeéssereTbr 500 g of Anicon
silica (dianeter of the particles: 20 - 45 ?m, eluting with 20 an et hyl
acet at e/ di chfeFBHBERaPEITBLC IR IR AT iedriotar daBeEigmf 1- [bis
(4--chl org,pheﬁil% met hyl - azetidi ne-3-carboxylic acid, '
N- et hoxy? N- SHEERGF adfdetifR CUMRNREEhd® i t1Rs S andegt redyaied yel | ow
~oil. 1-[Bis(4-chloroph I%met yl ] azetidi ne- 25 3-carboxylic acid may be
 prepared in BTnEARET sfﬁli ¥ ° dat%éﬁ%s%ﬁi [0 W%N@@ﬁéa(}e_ﬁ&re and LOK R
J.. Og. __me%ic§7oi§ gilsg _Sﬁgééfjgeldg %25) _cfhrroo%a 'o%erhazp%d@fl' é%:e%lrcgsréure
7 ': on a cartridge of 20 g of silica (diameter of the
particles from 0{04'td:0,063 mm) , éluﬁing with an ethyl
10 .acetate/cyclohexane (2/98 by volume) mixﬁure; 68 mg of
{1-[bis (4~chlorophenyl)methyl]lazetidin-3-yl}~
(3, 5-difluorophenyl)methanone O—allyioxime are thus
obtained in the form of a colorless viscous oil ['H NMR
Spectrum (300 MHz, CDCls, & in ppm). A mixture of the 2
15 Z aﬁd E isomexrs 1is obserﬁedrin 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 totai); 3.58 and 3.81 (2 mts '+ 1H
20 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]
Exaﬁple 96
25 {l—[Bis(4-chlorophenyl)methyl]aietidih-B-yl}—
(3,S—difluorophenyl)methanoné O-ethylokxime may be |

prepared by carrying out the procedure as described for

the preparation of {l—[bis(4~chlofophényl)methyl]—



| 3 Sept enber 2004 255 3-0l, usi ng, as raw material, 1- [bis (4-th or ophenyl)
- nmethyl] azetidin-3-ol. Exanple 91 3
{l-[Bis(4-chl orophenyl)Methyl]azetidin--3-yl}- 5 - 3 September 2004
~ (3,5-di fl uor ophenyl ) ret hanone may be prepared by carrying out the procedure
~as for {l-{bis(4-chlorophenyl)nethyl]azetidin_3-yl}-
(3, 4-di fl uorophenyl ) met hanone, startin®esdth 1.1 gof 1-
[ bi s(4-chl orophenyl) nethyl] azetidine-3-carboxylic 10 acid : _
. N-nmethoxy- N-nethyl amide, 1.5 cnB8 of 1-bronp- 3, 5-difluorobenzene, and 316
- g of magnesiamdtigimnigyl}-880 Srglidfl up rophiehiys ) dchkapaphenyl ) met hyl ]
azetidin-3-yl } --. (3,'5-difluorophenyl)nethanone are thus obtained in
- the form of Qr3ldi¥e gedinsowshagddng aillth 1AONWR ofedfrumis54¢800okez, CDCL3,
Sinppm : 3.34 (t, J=7.5H : 2H) ;, 3.55 (t, J =-8 Hz : 2H); 4.03 (m
D 1H) ;4. 44 @henvlyrethylgpzetidin-3-gldnd 32 5595 luokpphenydin7. 20 to 7. 40
(m 10H)]. EX le 92 20 | - [Bis (4-chlorophenyl) nethyl] azetidin-3-yl
-} cycl ohexyl ﬁ[éetatﬁgaﬁ]cﬁ%e e\ {t?éj Ace: r&deﬁﬁY&EHWPﬁgXéﬁ%n?he procedure as for
{1-[Dbis(4-£hl %yl et hyly] - s _ -
hzetidin- 3y LT, E!Loﬁ“)fﬁrlq?j(jr)oélc?]h(’%“r‘%y|°)fmaitlhéir*fc%r‘“i’é,"-‘ SPAPEPRECTYH ReoBY LG of
1-[ bi s, (4- chloraphanyl)nathyl] azeti-dine 25 3: ic_acid
N--net hoxy- N-met hyl am (feﬁa}nd( 1. 68 cml'3J -8% 5 ﬁgzggﬁgﬁék%n&gnesi um chl oride .
in THF. - 116 ng-eahhylokilddl s(4- ehber opharyklmehhyhlazgthdbe-3-y!).
" colorless viscous oil fiH NMR'speqtrum (300 MHz, CDCl,,
& in ppm}. A mixture of the 2 Z énd E isomers. is
10 observed in the app:oximate;p:opo;tions 65/35 or
conversely; 1.25 and 1.27 (2 t, 3 =7 Hz : 3H in
'total); 2.82 and 3.12 (2-broadrty fesbectiveiy J = 8 Hz
and J. = 7.5 Hz : 2H in total); 3.457and 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 to 4.20 (mt
: 2H); 4.16 and 4.30 (2 s : 1H in total); 6.80 (tt, J =
9 and 2.5 Hz : 1H); 6.91 (mt : 2H); from 7.20 to 7.3S
{mt : 8H)]. .
Eiample_QTI
20 © {RS)-1-[{1-([Bis (4-chlorophenyl)methyl] -
azetidin—3¥yl}-(3,S—difluorpphenyi)methyl]f3-methylurea
may-be prepared in. the following manner:. 0.336 cr® of
t:iethylamiﬁe and 0.384 cm® bf diphenylphosphonoazide
are added succeséively to a Solution'of_SOOVmg éf
25 {1—{bis(4—chlorophenyl)methyl]a;etidin;B—yl}—
(3,Sfdifluordphenyl)acetic acid_hydiochlofide in 15 em?®

anhydrous toluene, under an inert nitrogen atmosphere,

at a temperature in the region of 20°C. The‘sblution



cyclohekylnethanone are thus obtained in the formof a 3 Septenber 2004
iscous oil [1H NWMR spectrum (400 MHz, CDC13, 8 .in.ppm : from

256 yel | ow vi

" 1.10 to 1.35 and from 1. 55 to 1.85 (2 series of m : 3@dptamtieorvads ;

(m : 1H); 3.14 (t, J =8 Hz : 2H): 3.36 (t, J =8 H : 2H); 3.56

“1H); 4.31 (s :
{1-[Bi s(4- chIorophenyl)nethyl]azetldln;@myl} phenylnethanone may be

prepared by’
for.{1-[bis(

1H) ; from? 20 to 7.35 (mt : 8H)]. Exanple 93

carrying out the procedure as
4-chl orophenyl )nethyl] 1.0

2.30
(m 5

~azeti din- 3- ybbté&néddué|EQ&QBB@“M&)Hﬁtéﬁﬁéﬂgtu§éaiﬁ'BHe Eé&fo@5§f”g of
1-[bis(4.-chl orophenyl) net hyl ] azeti di ne . 3-carboxylic

N- et hoxy- N- 8t by lfam deocand9d. A2nat8s of 236 Nemphemyd @M%ﬂﬂ?l@lﬂrﬁede in

' THF. 208 ng.

of- {1-[ bi s(4-chl orophenyl ) met hyl ] azeti din-3-yl}
phenylnethan@néuanenthnstebtahmédofuraneaferaddéda ynélgwﬁyrﬁﬁ@U§50|l [1H
| NNR-spectrun1(300 MHz, CDC13, 6 .in ppm : 3.35 (t, 8 Hz 2H) ; 3.57 (t,
J 8 Hz ZHWalnt§3neﬂtat akwemmeset@se l$k§he7ré@1@ﬂnmf = &diz 4FD 7.34
(dnt, J = 8Hz :4H) 45 (broad t 8. 20 Hz :-2H); 7.56 (tt, J 8 and
1.5 H . BH) al?OBH %anhouréf—tBE%eaCQwI} miEwWpt el 94condRS) ratisd to [ Bi s

..(4--chloroph

‘azeti di n- 3-
_carryi ng out

' nethylnagne5|u

10

15

20

25

met h
gF%n?SFBUSéBFfF%GPﬁ%ﬂeﬂ§¢§%ﬁﬁ%nb? frefP k. aQBaprepared by

reglon o . The residue is taken
up in 1 cm’ of methanol and then deposmted on a BOND-
ELUT SCX VARIAN 5:g“cartr1dge,w;th_the_reference'
1225-6027 eenditioned with methanel. The cartridge is
washed with methanol and eluted with 2 N ammoﬁiacel
methanol. The ammoniacal fractions efe combined and
Concentrated_to.dryness under reduced pressure

(2.7 kPa) ‘at a temperature in the reéion'of 40°C.

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
then eluted with a dichloromethane-ethyl acetate (80-20
by volume) mixture with the aid of a pumping system

3 are combined and

The fractions between 50 and 80 cm
concentrated to dryness under reduced pressure
{2.7 kPa) at 40 C. 140 mg of (RS) -1- [{l-~

{bls(4 chlorophenyl)methyl]azetldln ~3- ~-yl}-

(3 5 difluorophenyl)methyl]-3-methylurea are thus

obtained in the form of a foam ["H NMR spectrum (400

MHz, CDCl3, & in ppm): 2.66 (mt : 1H); 2.82 (d, J = 5 Hz

the Egﬁﬁedure kgethe follo an@ manner: 0.167 cnB of a 3 N



- solution is added to a solution of 100 ng of

{I-[bis(4-chl orophenyl)nethyl]azetidin_3-yl} 3 .Septenber 2004 257

(3,5-di fluorophenyl)nmethanone in 4 cnB of tetrahydrof aSeptemtzoletdto a
‘tenperature of less than -40C. After stirring for 20 hours at a’
tenperature in. the region of 0C, 5 cnB of water are added and then the 5
aqueous phase.separated by settling isogitracted with 5 cnB of ethyl
acetate. The conbi ned organi c phases are dried over magnesi um sul fate and
concéntrated to dryness under.reduced pressure. 91 ng of a residue are

thus obt ai ned, 3whi;ch.pesigue i supyrf bed jay ;Olgp;ogai@gqﬁphy.%ﬁfpr

pressure on a cartridge of 10 g of silica, eluting wth an ethy

~acetat e/ cycl dhedariet( 1/ 1) byavebune) : muj pre, 9748y 9f=(RJz 1 - {{x); '

[ bis(4-chl orophenyl)nethyl Jazetidin-3-yl}-1- (3,5-difluorophenyl)ethanol
are thus obt &i.Aéd (bmottled15Jforh BE a tB) préesd ott, [1H- NWVRusperts um (300
MHz, CDCl1l3, 6 in Epn): 1.46 (s : 3H); 2.71 (nmt : 1H); 2.82 (m : 1H); 2.98

(t, J =7.5 BZ : ﬁ)? 8-804 (mt J 2HY:5fréed 7.4M)to B.30% (mt : dibf);. 4.31 (s

o 1H) ; 4.33 (nf 1H); 6.67 (tt, J =9 and 2.5 Hz : 1H); 6.98 (nt : 2H); 20
from7.25%0 7.35 (nt TheHprepargkbepl ef o6l [bis (4§ Bikl¢repterorgphenyl )

- met hyl ]aZetidiB-i--¥l‘} : (3,5:difluorophenyl)methanone 0-allyl oxi me nmay
be prepared ByCEEr §FRGOUR L bF beedti el 1yoxIRhGRY VIomiatic 28 ivhnner: a
sol uti on Of‘%ggrggh?griéé[gég(éégg}&gégribed in the patent “carbon- '
Contaiﬁing.derivatives”, example 77. |

- Example 98
10 ' (RS)-1=[{1~[Bis (4-chlorophenyl)methyl]-
aZetidin—3~yl}—(3,Sfdifluo:ophenyl)methyl]—
' 3—isop;6pylurea_may be_prépared.in the'following
: maﬁner: 3 em’, that is 0.1 mM of a freshly prepafed
solution of (RS)—1v[bis(4¥chlorophenyl)methy11-3—

15 .[(3,5—difluorophehyl)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 temperatuﬁe in the region of 20°C. The
Solution obtained is stirred at a temperatﬁre 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

* of methanol and then

“solid residue is faken.up in 1 cm’
deﬁoéited on a-BOND4ELUT SCX VARIAN 500 mg cartridge

25 with thelrefefenqe_l210—éq40, cqnditiohed with
methanol. fhe.éérﬁridge_is washed with methanol and
then eluted with 2' N ammoniacai.methanol. The

ammoniacal  fractions are combined .and concentrated to



“phenyl ) et hyl Jazeti di n-3-yl }--(3,5-di fluorophenyl) nethanone and 101 ng of

- 0--allyl'hydroxyl am ne' hydrochloride in 5 cnB of pyridine is stirred at 3
- Sept enber . 2004 258 tenperature in the region of 20C f oB S2ptenduer 2005 cnB of

water are then added and the reaction mxture is extracted with twice 5

cnB of ethyl acetate. The conbined organic-phases are”. dried over

. magnesi um sul fate and then concentrategz o dryness under reduced

pressure. 111 ng of a yellow oil are thus obtained, which oil is purified
by chfomat ography under pressure on a cartridge of 20 g of silica

(di amet er of drlyeespanhbelesefinoadOpr8dstoe. (0.068pan)atebuting with an

et hyl -10 :acetate/cycl ohexane (2/98 by volune) m xture. 68 ng of

{1-[ bi s(4- chiterophenykpmenhyhpazeyidnnes-§0fc. (Bhé- dolidorepheny! ) met hanone
O-allyloxinme are thus obtained in the forn1of a colorless viscous oil [1H
NVR spectruﬁFPSOGbNPEneGIEEStaBGFnUBph? 1 Acmd xafurdd apfl drome hBmeZ and E

i soners is observed in the approximate proportions 65/ 35 or conversely;
2.84 and 3. 13‘?“(i tBFBaGEPPSlF%Qp%tWeI%TJFLaehilaclan@agtﬂdges wizth 2H in
total); spectively = 7.5 Hz and J .8 Hz :

2Hin tot I)th§ 55 ﬁanég gig §1%Tg0§+1f2bl?%t%}§h %‘16ﬂémwiﬂQK)(2 s 1H in
total); 4.59 27 (dmt, - 18. Hz

1H); 5. 96 (m‘b%?ﬁ)w%g% ft Snilﬁl%%%gg”%t%kgﬁ%hr%“&atlhil}ﬁ azmi from

- 7.20 to 7. 35eﬁﬂEeQFQltﬁxgngighggrOmethane -ethyl acetate (90-10 by -

-volume) mixture with the aid of a pumplng system. The
'fractionsﬁbetween 20 and 38 cm® are combined and
'_10 concentrated to erness uhder feduced pressure
(2.7.kPa) at 40°C. 14 mg of (RS)—l-[{l-—{bis(4—chloro-—

7 .phenyl)methyl]azetldln 3- yl} (3,5-difluorophenyl) -
'methyll—3—1sopropylurea are thus obtained in the form .
of 'a white foam ['H NMR spectrum (460 MHz, CDClz, & in

‘1S 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 (f, 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

w

20 Hz : 1H); 5.17 (d, J - 6.5 Hz : 1H); 6.66 (tt, J = 9
 and 2 Hz : 1H); 6.78 (mtl; 2H); from 7.20 to 7.35 (mt :
__8H)] | |

(RS) -1~ [bls(4 chlorophenyl)methyl] -3~
[ (3,5~ dlfluorophenyl)1socyanatomethyl]azetldlne may be
25 prepared in the follOW1ng manner: 0 126 cm® of

trlethylamlne and 0 195 cm3

of dlphenylphosphonoa21de
are added successively to a solution of 150 mg of

{I1-{bis{4 chlorophenyl)methyl]azetidin 3-yl}-



25 {1-[Bi s(4-chl orophenyl)nethyl]azetidin-3-yl}-

(3,
out the procedure as described for

5--di fl uorophenyl ) net hanone O ethyl oiine may be

-chl orophenyl) nethyl ] 3 Septenber 2004 259
azetidin-3-yl}-(3,5-difluorophenyl)methanone O allyl oxine: starting with
100 ng of {1-[bis(4-chloro- 263

- phenyl ) met hyl J azeti di n-3-yl }-(3,5-difluorophenyl) -

0- et hyl hydr oxyl ami ne 5 hydrochl oride, 83'ng of
{1--[bis(4- CHB@ﬁgghéﬁypyﬁghﬁyy}Jacetlc acid hydrochloride in 9 cm’

~azetidin-3-yl}-(3

5-di f | uor ophenyl ) met hanone O et hyl oxi ne are thus

prepared by carrying
t he. preparation of 3{Sei)tenitfe|r2004 4

nmet hanone and 90 ng of

‘obtained in PﬁeanWﬁFSPSatQéPSPFeS§HQP§CBDSLB?Ft(Q+FF&N@%pectrun1(300 MHz,
m xture of the 2 Z and E jsoners is 10 observed in.

CDC13, 5 in
t he appr oxi
Hz :

3H in

J.= 7.5 Hz
Hz and J =

4.05 to 420
“and 2.5 Hz 1k <6091abat (RK) ,1tr[em;?qZthgrzpﬁényimethyBﬁ)J

n'&tgg‘)"ﬁ?g%ﬁ'l 8ﬁsa6§?§365?t55ﬁve?s@f’§/ rqgbm o 40 %7 (Bhg,

;‘ SGBekRnc 5B P?f‘lgé?’aéza%%fgé it o bﬁ%*aﬁee?%t'gf%sﬂdécmm y
0 CAE LT O BeraRaa b (e 1t RS L. Botae | °T

Exanple 97 20

" (RS)-1-[{1-[Bi s(4-chl orophenyl) net hy
azet -idi n- 3- gk}«B355ddicfllhvebphbapy) igatwha]at&né@wyj 4H &3 dBYe bes prepared .
t he follomnng manner: 0.336 cnB o

i n.

10

15

20

25

thus obtained in solution in toluene and will be
subsequently used in this form
Example 88

(RS)-1-[{1-~[Bis({4-chlorophenyl)methyl]-
azetidin-3-yl}-(3,5-difluorophenyl)methyl]
3 1sobutylurea may be prepared in the following manner
3 cm, that is 0.1 mM of a freshly prepared solution of
{RS)-1- [blS(4 chlorOphenyl)methyl] -3-[(3,5-difluoro-
phenyl)1socyanatomethyl]azetldlne are added to a

solution of 20 pl of iscobutylamine 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 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 re51due is taken up in 1 cm” of methanol and then
deposited on a BOND ELUT SCX VARIAN 500 mg cartrldge
wlth the reference 1210 2040 COHdlthHEd with methanol.

The cartrrdge is washed wrth methanol and then eluted

wrth 2 N ammoniacal methanol. The ammoniacal fIaCthHS

J =
and

7

7.5



‘triethylanine and 0.384 cnB of di phenyl phosphonoazi de' are added

successively to a solution of 300 ng of 25

{1-[ bi s(4-chl orophenyl) et hyl Jazetidin-3-yl}- (3,5-difBSeptEptengbdacetic

acid hydrochloride in 15 cn8 .anhydrous .toluene, under an inert nitrogen

at nosphere, at a-tenperature in the region of 20C. The-solution 3

. Septenber 2004 260 obtained is stirredzaly a tenperature in the region of

60C for about 90 minutes. 2.6 cnB of a 2 Mnethylamne solution in

tetrahydrofuran are added, the stirring is nmmintained at a tenperature in

the regi on ohr20€ofibinbdabndt cdRcootrsted Neo r €Bhd 88 WAXEHI LodiSced

concentrated to dryness under reduced pressure (2.7 kPa) at a tenperature

in the regi oprebsudE. (Thé kBsj dae astémperatupeiin ltiwanBrafiomtdanol and

. then deposited on a. BOND- ELUT SCX VARIAN 5..g cartridge with the reference
10 1225-6027480fRdi Thensgs e rerhapotaime tartakelyeip simashed wift h

net hanol and eluted with 2 N ammoni acal nethanol. The ammoni acal fractions

are combi neddarblesareRbrae eding oty rdeRoseRE e dr b hrRssshiRadR. 7 kPa)

at a tenpgrature iin the region of 40C. 15 250 q% of alight oil are thus

obt ai ned, “whFERTBEFIP Wi tRaKERe upSTRraneasS b i &t Gt orieltivthevidid t hen
particl o si 28 8. 805061698 i (R (9 ETEH P o A A8 ohl or ot hane
Detveer o g RGP 000 L0ET 8L e i AL O e s
) ‘ acetate (90-10 by volume) mixture with the aid of a
ppmping system. The fracﬁions,between 0 and 15 cm® are
10r.combined and Conéentrétéd to dryness under reduced
. pressure (2.7 kPa) at 40°C. 14 mg of (RS) ~1-[{1-"
'[bié(4fchlo;ophenyl)methyl]aietidih-3—ylf—
7}(3;5—difluorophenyl)methle—B—isobutylureé are thus
obtained in the form of a white foam ['H NMR spectrum'
15 (400 MHz, CDCls, § 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, d =7 Hz : 1H); 5.34 (broad d, J =
6.5 Hz '+ 1H): 6.66'(tt;_J‘#_9 ahd 2.Hz : 1H); 6.80 (mt
20 ¢ 2H); from 7.20 to 7.35 (mt : 8H)].
Example 100
N—Mgthyl—N—phenyl—l—[bis(4—chlorophenyl)—
methyl]aietidine—3—carbbxamide ﬁay be prepa:ed in the
following manner: 07039'cm3 of N—meﬁhylaniline, 87 mg of
25 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide |
hydrochloride, 0;063 cm? 6f triethylamine and then 4 mg

of hydroxybenzotfiazol hydrate are added Successively

to a solution of 100 mg of 1-{bis(4-chlorophenyl)-



‘The fractions between 50 and 80 cnB are conbined and concentrated to

dryness under reduced pressure (2.7 kPa) at 40C. 140 ng of (RS)-1-[{1 25

(bi's(4-chl orophenyl ) met hyl ] azeti di n-3-yl) 3 September 2004

(3,5-difluorophehyl)nethyl]-3-nmethylurea are thus obtained in the form of

~a foam [ 1H NWR spectrum (400 . MHz, CDC13, 8 in ppm : 2.66 (nt : 1H) 2.82

- (d, J =5 Hz 3 Septenber 2004 261 3H); 295 (nmt . 1H); 3.03 (nm : 1H); 3.18

(m . 2H); 4-.24 (mt : 1H) ; 4.30 (s 1H) ; 4.92 (t, J =7 Hz : 1H ; 5.36

(broad d, J =7 Hz : 1H); 6.67 (tt, J =9 and 2.5 Hz . 1H); 6.80 (nmnt

-2H); from 7. 2@ethylja3etfdtine-8HrhrboxFhecpaepdr ahi enca? df landPisSous

- ‘(4-chl orophenyl) - nethyl]azetidin-3-yl}-(3,5-difluorophenyl)acetic acid
hydrochlor|d@iﬁ@éObemﬁtdeserlEEdalnemperQBUEet1ﬂcathﬁeg£0ﬂtafn|ng

‘derivatives"” exangle 77. Exanple 98 10 -

(RS) -1 =[{I-. ?§|§(4 bRl 6Pbpheay| pheahyedl-is stirred at a temperature

azetidin-3--yl} t&3 5- dlfluoroghgnyl)nethyl] 3-isopropylurea may be
prepared in tHe ™8 FEALAY CFaAPer: £3rcaBOuthd? heupsi Fim ofeactieshly

~prepared _sol uti.on of S) -1--- 4-ch| orophenyl )methyl] -3 15 .
‘F(sps diflsuofngﬁlﬁélﬂyllfl §88 Sh5ED h%lil]( é%%t?%l@ﬁg%ﬁ% f)éﬁﬁ’éﬁl@%eawsbﬂlutl on of

e Qinﬁiphi‘r"é‘*’p Treiperatt o iHet °t§?%°¢£€ﬂ‘§%cém$ﬁési"£b$£ﬂLn”' roeen
~obtained is sy hggdoahod &ﬁppeégﬁ&reléneé with dlchloromethane and
eluted w1th a gradlent of dlchloromethane ethyl acetate
. mlxture (the percentage of ethyl acetate varylng from 0
‘_10- to 5 by voiume) with the aid of a pumping system,
collecting 1.5 cm’ fractions. Fractions 3 to 15 are
coﬁbinéd and concentrated to dryness under reduced
Vpressurer(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 pM) in 2 cm’ of dichloromethane. The
suspension 1s 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



20 region of 20C for about 12 hours. The reaction nedium is concentrated

- to dryness under reduced pressure (2.7 kPa) at a tenperature in the region

- of 40C. The solid residue is taken up in 1 cnB of nethabepteaier 26@h

deposited on a BOND- ELUT SCX VARI AN 500 ng cartridge 25 with the reference

1 1210- 2040, conditioned with nethanol. The cartridge is washed with

“methanol and then eluted with 2 N ammygg@cal nethanol. The '

anmoni acal -fractions are conbi ned and concentrated to 3 Sept enber 2004 262

~ drynéss under reduced pressure (2.7 kPa) at a tenperature in the region of

40C. The sol iddchédsirdmeththas ®htatnedragebakes upmbhnddcaBgof

" di.chl oromet hane and then deposited on an | ST. Fl ashPack cartridge with 5

the referenceo8centteted2tbi Hrgdenist hndeg obdatkicaret8up6. 5- 0. 090 ),

—~conditioned-with dichloronethane and eluted with a dichloronethane- et hyl

“acetate (90-18-BykPRol atre} hPmparetwrehint hbeardgdbnacpuapfay 39smem The

_ .fractions between 20 and 38 cnB are combined and 10 concentrated to
dryness undePfréa&Eéa(BrEgéaF@Ph?QY#)%?%ﬁYhﬂaﬂetldlﬂen@ bénzyl-

(RS -1- [{# [R % 3_3* o

-phenyl.) nethy T Ehy §a§P?x?@1@ed?¥?uE?B%h%ﬁ?F}ﬂeﬁe%%yt@e3f¢S®p$5pylurea
are thus obt |neg 'T ghe g%{§§ white fo H NNRrﬁpectrun1(400 VHz,
CDC13, S in 1. ‘—IH‘“( MRéf?Cﬁtz‘fums MHzy5 GRE 133 & BA5 Hz  3H):

g ggd(gTS:FtE%miz gZEéb%Q gg) iﬁom $F€5 th%?lhgﬁ 3 1 broad dd3 35-
(m 1H)5 - (mt : 2H); 4.57 (s : 1H); from 7.15 to 7.40 (mt 13H]
1-{Bis(4-chlorophenyl)methyljazetidine-

10 3-carboxylic acid activated on TFP resin may be
prepared in the following manner: 2 g of
l1-[bis(4-chlorephenyl)methyllazetidine-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 1l-[bis{4-chlorophenyl)-
methyljazetidine-3-carboxylic acid activated on TFP
resin are thus obtained

25 -[Bis(4-chlorophenyl)methyl]azetidine-
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-



~4.06 (d, J =8 H : 1H); 4.29 (s : 1H; 4.91 (t, J =7 20 Hz : 1H); 5.17
(d, J - 6.5 H : 1H); 6.66 (tt, J =9 and 2 Hz 1H); 6.78 (nt : 2H); from
7.20 to 7.35 (nt 8H)]. (RS) -1-- [bis (4-chlorophenyl } Septemter P008-

[ (3,5-di.fluorophenyl)isocyari atonethyl]azeti dine my be 25 prepared in the
foll owi ng manner: 0.126.cnB8 of -triethylam ne and 0.195 cnB of

di phenyi phosphonoazi de are added successively to a solution of 150 ng of {
1-. [bis (4-chlorophenyl) nethyl ] azetidin-3.-yl } 3 Septenber 2004 263
(3, 5-di fl uorophenyl )acetic acid hydrochloride in 9 cnB8 of anhydrous

- toluene, undérodn sénty,nekr egenmaatrnaphene,[bdt (d-tanpebphehglin the
regi on of 20C. The - solution obtained is stirred at a tenperature in the 5
regi on of 50@eftbyldbeetidihodrolThe miXture is allowed to cool and
(RS)-I-[bis(4-chlorophenyl)nethyl]- . ' :
-3-[(3, 5-di fl uor ophenyl Fheo&VEnaEsmst KFrpazebedione fusctihoslobtraiped in
~solution in toluene and will be subsequently used in this form 10 Exanple
99 (RS) - 1- [ { M2YBPE( RFERPSREPRERFERHBENYP] the” procedure described in

azetidin-3-yl}-(3,5-di.fl ugrophenyl)nethyl]- 3-isobutylurea may be prepared
in the.'fglIB%F%Bthﬂﬁgﬁygég'n1, that is 0.1 mM of a freshly prepared

sol ution of: - L~ bi s(4-chl orophenyl ) et hyl ]-3-[ (3, 5-di fl uor o-
_phenyl)isocyé%gkggétggk]azetidine are added to a- '

(RS)~[{1-[Bis(4-chlorophenyl)methyl]azetidin-
, 3—21}—(3,SFdifluorophenyl)methyl]methylémine-may_bé‘
preparéd'in‘the following manner: 0.099 cm’® of.

"A10 meﬁhylémine is added to a solutién of 108 mg of
{1—[bis(4—§hlorophenyl)methyl]azetidin~3—yl}-
(3,5-difluocrophenyl)methanone in 2 cm’® of anhydrous
1,2-dichloroethane, followed successively by 84 mg of
Sodium.triécetoxyborohydride 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 acld are again added successively. The solution
obtained is stirred at a temperature in the region of

20 '206C7for'about 24 hours and then washed wifh 4 cm’ of a
saturated sodium bicarbonate sblution. The organic
phase is separated b§ settling and then dried ovef
magnesium sulfate, filtered and then concentrated under
reduced pressuré (2.7 kPa). The residue thus- obtained

25 1is purified on an IST FlashPack cartridge with the
reference SIL 016-002 filled with 2Ig of silica
(Q.065—0.09O mm) conditioned with dichloromethane and

eluted with a gradient of dichloromethane-methanol



sol ution of 20 .ul of |sobutylan1ne in 'l cnB of anhydrous tol uene, under an
- inert nitrogen atnmosphere, at a tenperature in the region of 20C. The
solution 20 obtained is stirred at a tenperature in ths Septginder@00£0C f or
about 12 hours. The reaction nmediumis concentrated to dryness under
‘reduced pressure (2.7 kPa). at atenperature in the region of 40C. The solid
residue is taken up'in 1 cnB of nethanglggand t hen 25 deposited on a '
BOND- SLUT SCX VARI AN 500 ng cartridge wth the reference 1210-2040
conditioned with methanol. The cartridge-is washed with nethanol and then
eluted with iktameonibeapenethaags. ofhﬂeﬁhﬂﬂﬁlaﬁakyiﬁ@cft@ﬁso3U§e@tenber
2004 264 are conbi ned and concentrated to dryness under reduced pressure
(2.7 kPa) atbd vehpeeatwithinhehaidegf on Pimp4OE. s Fheemestellivedhirsg obt ai ned
is taken up in 1,cnB of dichloromethane and then deposited on an | ST

" Fl ashPack 5 ¢affitiHRehiians + Fracfiansde t9 LD Be-00@ftireet asid h 2. g of
silica (0.065-0.090 conditioned with dichloronmethane and eluted with
a dlchloroneFHQH%nEfag%d %%e@%Y%E?@Ouﬂ@ﬁ%yr%%m%%@)Prﬁ$&mm&e with the aid of

a punpin n% Ee fr |on€ bet en 0 and 15 cnB are 10 conbi ned. and
concentra ed o/ dF§hksdtu @d@%dj pr%é[P%ﬁ(@thkg%epbﬁnykki .14 gy of

: E?S% é}f|50£%pE££if§4 ch%$§o§ g%bh%;?h&%éhﬁgéggﬁéﬁy %ﬂﬁ%ﬂ%kkrln t he form

.Of6aSMCét? fﬂ%ﬁ&;ﬂﬁﬁfﬁgzéﬁ@céﬁﬁgngékél éhhég téxxgbrm ofn ppn) - 0.89 (d, J

colorless honey ['H NMR spectrum (300 MHz, CDClh § in
ppm) : 2 25 (s : 3H); 2.60_(mt : 1H); 2.68 (t J = 7 Hz
10 : 1H); 2.94 (t, 3 =7Hz : 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 jtt, J = 9 and 2.5'Hz :_1H);
6.80 (mt : 2H); .from 7.20 to 7.35 (mt : 8H)]. |
Example 103
15 (RS)—[{l—[Bis(4-chlorophenyl)methyl]azetidin~
3—yl}-(3,5—difluorophenyl)méthyl]isobutylamine-may be
prepared in thé following manner: 0.028 cm’® of
isobuthylamine is édded to g‘solutioh of 109 mg.of
{1-[bis (4-chlorophenyl)methyl] azetidin-3-ylj-
7 20 (3,5-difluorophenyl)methancne in 2 cm? of anhydrous
| 1,2-dichloroethane, lelowed'sucéessively by 85 mg of
- sodium tri;cetoxyboroh?dride and 0.015 cm’® of acetic
acid. The solution obtained is stirred at a temperature
in the region of.ZO’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



"0.90 (d, J,=6.5Hz : 3H); 1.74 (nmt : 1H); 2.66 (nt 1H); from2.90 to
3.25. (m :.6H); 4.29 (s and nt : 2H in total); 4.90 (t, J 7 Hz : 1H);
5.34 (broad d, J = 6.5.Hz : 1H); 6.66 (tt,.J = 9 and 23 Sdptembadepoé. 80 (nt
20 : 2H); from7.20 to 7.35 (nt : 8H)]. = Exanple 100 N Methyl -N-phenyl -1 -
[bis (4-chlorophenyl) nethyl] azetidine-3-carboxam de nay be prepared in
the follow ng manner: 0.0.39 cnB of Nogethylaniline, 87-ng of 25

1- (3-di et hyl am nopr opyl-) -3- et hyl car bodi i m de hydrochl oride, 0.063 cn8 of
~triethylamine and then 4 ng of hydroxybenzotriazol hydrate. are added
‘successi vel y tot a0abyokutiung) of;i 80t AE @idlo[‘fbhsgf}mﬁlﬂh@r opbesy! )T Sept enber
2004 265 nethyl]azetidi ne-3-carboxylic acid in cnB of anhydr.ous

" di chl or onet hdmegtabna tenpeiatngethendébere@gbosdatt 28 dhes sebaiti on
obtained is stirred at a tenperature .in the region of 20C for about 12
hours. The readt concentditadi soddppsesedundeanrdSicétl ashPaskreartri dge with
the reference SIL 016-005 filled with 5 g of silica (0.065-0.090 nm,

condi tioned WPt &Pehl 8koABiBand mado€l (ReU-W L hikigf eiehtrof

di chl oronet hane-ethyl acetate m xture (the percentage of ethyl-acetate
varyi ng fronPbenyd) RetByhyagetidtn-divh! t ke ardibiverepmying syst em

col lecting 1. ctio Fractions 3 to 15 are conbined and

concent r at edmgfjﬁgﬁ/%r@g uﬁﬁgg?‘i?%dﬁE%dth‘ﬁ eRERENED- [ MMB) sgecseam ' 95 ng
Szt cine- N EPRRENRREN BHiCabEBanPa8S (& T = Tz s ams
-~ 0.87 (d, J =17 Hz : 3H); 1.63 (mt : 15)} 2.15 (dd, J =
11 and 7.5 Hz : 1H); 2.25 (dd, J = 11 and 7 Hz : 1ﬁ);‘
10 2.57 (mt : 1H): 2.70 (¢, J = 7 Hz : 1H); 2.92 (¢, J =
7 Hz : 1H); 3.01 (broad t, J = 7.5 Hz : 1H); 3.33
(oroad 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 :'iH); 6.81.
fmt : 2H); from 7.20 to 7.35 (mt : 8H)].
15 Example 104
(RS)—[{1-[Bis(4~chlorophehyl)metﬁyl]aéetidin~
3-yl}-(3,5-difluorophenyl)methyl]butylamine ﬁay be
prepared in the folléwing manner: 0.0265 cm’ of
n-butylamine is added to a solufion of 108 mg of
20 (1-(bis (4-chlorophenyl)methyllazetidin-3-yl}~

(3,5-difluorophenyl)methanone in 2 cm’

of anhydrous
1,2-dichloroethane, followed successively by §5 mg_éf.
sodium.triacetoxyborphydride and 0.0143:cm3 of.acetic
acid. After stirring for about 16 hours at a

25 temperature in ﬁhe région of 20°C, 0.0265 cﬁ3 of
n-butylamine, 85 mg of sodium triaéetoxyborohydride and

then 0.143 cm® of‘acetiq acid are again'successively

added. The solution obtained is stirred at a



15 are thus obtained in the formof a creamcolored foam [1H NVR spectrum
(400 MHz, CDC13, 6 in ppm) : 3.08 (m 2H); 3.21 (m : 3H); 3.27 (s : 3H);
- 4.35 (s : 1H); 7.06 (d, J =7.5 Hz : 2H); from7.15 t G Skpkmiferiz00411H)] .
Exanpl e 101 20 1-[Bi s(4-chlorophenyl)nethyl]azetidine-

N--benzyl - N- et hyl - 3- car boxam de nmay be prepared in the -follow ng manner:
0.0213 cnB of N-benzylnmethylamne is gdded to a suspension of 150 ng of

1- (bi s(4-chloro phenyl)nethyl]azetidi ne-3-carboxylic acid activated on 25
TFP résin (165 pM in 2 cnB of dichloronethane. The suspension is stirred
at a tenper attmperatilte Gagicbe. rekiocB06ff a0°22fheuUEBoandothggufil tered on
sintered glass. The solid residue is washed again wwth twce 1 cnB of 3

- Septenber 2064d288edi ghkbednetihand. ciieof i 4 tsatesattd® sonbimed and
‘concentrated to dryness under reduced pressure (2.7 kPa) at a tenperature
in the regi oRighrhogatsgsagutépnl- Thei organthl phapheny! jepetiydd]by
~azetidine--N--benzyl 5 .N--nethyl-3--carboxani de ‘are thus obtained in the -
formof . a cSE&Hd89 §umh FRRNNVRiISFeOVEUNTES0OSMH, SCDBAB2, 6 in  ppm)
2.7.8 (s :_3H).; from3.25 to 3.55 (m : 5H) ; 4.38 (mt : 2H); 4.57 (s :
C1H); from?7. f3ltgredsgngntheni gppcentrptedupfesr spHensd ) presstiazet i di ne-
- 10 3-carboxyl,i,c ai%d ac&hvat ed,gn TFE" resin may be prepared in the . o
fol lowing nardfer: X823} -of D¢ *PEidPE- LBHF oPBPRALRGH) 1R Ryified on an

.azeti di ne- 3- ?[%‘i‘b?’iglshﬁacﬁd d,. 73 gg of , 4- glf‘lrret h%(l am nopyridine, 0.927 cnB .

 of cartrid w1t e reference SIL 016-002 .
- ; filléd1with 2lg of silica (0;065—0.090 hm), conditioned.
© with dichloromethane and eluted . with a gradient.of

- 10 dichloromethane—methanol'miXture (the percentage of
methanol wvarying froﬁ 0 to 6 by volﬁme) with the aid of
a pumping system, collecting 1 cm3lffactions.'Fractions
25 to‘30 are combined and concentrated to dryness under
reducéd‘pressure'(2.7 kPa) af 50°C. 37 mg of |
15 RS)—[{1—[bis(4—chloropheny1ﬁmethy1]azetidin—3-yl}—
(3,S—dif;uorophenyl)methyl]butylamiﬁe are thus obtained
.in the form of a colorless honey ['H NMR spectrum
(300 MHz, CDCl3, 8 in ppm) : C‘)..85. (¢, 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 (¢, 3 = 7 Hz : 1H): 2.89 (t,
3 =7 B2 : 1H); 2.99 (broad t, J = . Hz : 1H); 3.32
(broad t, J = 7 Hz : 1H); 3.67 (d, J = 9 Hz : 1H); 4.24
(S :"1H); 6.65 (tt, J =9 and 25 Hz : 1H); 6.80 (mt :
2H); from 7.20 to 7.35 (mt : 8H]. “
25 Example 105 o
' ;RS)—N-[{l—[Bis(4—chlo£opheny1)methy1]—
azetidin-3-yl}-(3,5-difluorophenyl)methyl]~

3-methylbutyramide may be prepared in the following -



1, 3-di i sopropyl carbodii m de 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 mVM in 40
cnB of anhydrous di net hyl formam de. After stlrrlng f 0B Skptdmther 2004 a
tenperature in the region of 20C, the suspension is filtered, the resinis
washed with 40 cnB of 20 dinethyl formam de, 40 cnB of tetrahydrofuran, 40
cnB of dichloronethane and then driedzgnder vacuumto a constant wei ght.
3.6 g .of 1-[his(4- chlorophenyl) nmet hyl ] azeti di ne- 3-carboxylic acid
activated on TFP resin are thus obtained. 25 - '
- 1- [ Bi s(4- chl sropkenyD) A2bhyi} azet dineati i3aardpoxydd g timy, be H@?pared
ina mnner simlar to that described by ANDERSON A.G and LOK R ,” J. Og.
Chem, 37, 3953h3gssxybem2?trlan®lebhﬁdhqdeylaﬂemgdmﬂ 3 Sept ember 2004 267
3-o0l, using, as raw material, 1-[bis(4-chlorophenyl)- methyl]azetidin-3-ol.
The - TFP re5|ﬁR§fr€é{éhéhéF(ﬁUﬁb%@@@@he@YbUp$thﬁhyatﬁixﬁrmﬁwfmﬂchord|ng to
‘the procedure described in 5 patent WX»967228. Exanple 102
(RS)-[{I - Bi §(43cﬁFSFSbH%HWI)‘%YhWT%@éﬁIﬂWﬁ are added

yl}-(3, dlfluoro met nmet hyl am ne_mayb prepared in, the
follomnnggnaﬁHSFesﬁ g¥ %% L@tﬁ%TH?$a$1%% N%SE&éédspﬁaée§Gﬁutlon of

T ol B R R e

: temperature 1n the region of 20°C. The solution
obtelned is stirred at a temperature in the region of
20°C for about 12 hours. The reaction medium is

10 deposited on e_BQND—ELUT SCX VARIAN 500 mg cartridge
with the reference 1210-2040, conditioned with
ﬁethanol. The cartridge is washed‘with methanol and
then eluted with 2N ammoniaeal methanol.‘The‘ammoniacal
fractions are combined and concentraﬁed:t0~dryhess

15 under reduced pressure (2.7 kPa) at a temperature in
the region of 40°C. 35 mg of
(RS)—N—[{l—[bis{4-chlor0phenyl)methyl]azetidin—B—yl}—
(3,5—difluo;ophenyl)methyl]—3—methylbutYramide are thus
obtained in the form of a yellow heneyr[IH NMR spectrum

20 (300 MHz, CDCls, s 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);
25 from 7.20 to 7.40 (mt 8H} ]
(RS} -C-{1-[Bis(4-chlorophenyl)

methyl]azetidin-3-yl}-C-(3,5-difluorophenyl)methylamine

may be prepared in the following manner: to a solution



1, 2-di chl or oet hane, fol | oned succe55|vely by 84 ng of sodium
trlacetoxyborohydrlde and 0.014 cnB of acetic 15 acid. After stirring for
12 hours at a tenperature in the region of 20C, 0.9923S&epteniban20d| an ne,
85 ny. of sodiumtriacetoxyborohydride and then 0.143 cnB of acetic acid
~are again added successively. The solution obtained is'stirred at a
tenperature in the region of 20 20C for27gbout 24 hours and then washed with
4 cnB8 of a saturated sodium bi carbonate solution. The organic phase is
~-separated by settling and then dried over nmagnesiumsulfate, filtered and
~then concent reft éd et ri@ducdd-fbessdrenl2rdpkPayl) mbenyesi-due thus
‘obtained 25 is -purified on an | ST FlashPack cartridge with. the reference
. SIL 016-002 f339tefimit3rvd lg (8f Ssidiifdaorephesslomeobanmpecondi i oméd with
di chl oronet hane and eluted with a gradient of dichloronethane_methanol 3
Sept ember 206%52%§1WV%Furéoééﬁéeﬁeﬁééﬁ?éﬁévéﬁYnﬁVhaﬁélmVa©§|ng from0O to 6

by vol une) mnth t he ai pu system collecting 1 cnB fractions.
Fractions 8 t¥™¥ EﬁﬁﬁFﬁeangpég 8H08%tFaﬁéamtSYﬂF9h@§§hMﬁHe¢ereduced

Trethyl) azét i oe ?P Py e PRel GanShyF FrBt Ry £ CRBCSFSTARF kbl et hus

obtai ned in taﬁaffyand%f o 25Ot eegpPapeY 2| pHLEERASRPEL LA (OD ME

.CDC13, S in_ppny: 1H)

T390 (1)) T a%Hh51C3f9% 6bh0adotmglof EBaiamlt): 3.34 (broad t, J
=7 Hz : 1H,; 3.58 (d, J- =9
' cyanoborohydrlde are added to thlS solution. The
: stlrrlng is cont;nued 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 solﬁtion, and then extracted.
‘With twice 30 cm of ethyl acetate, the organlc ‘phase is

extracted with twice 30 cm®

of N hydrochlorlc ac1d the'
15 aqueous phase thus obtained is alkalinized with a
‘normal aqueous sodium hydroxide solution and then

extracted with three times 20 cm3

of ethyl acetate. The
combined otganic phaaes are dried over magnesium
sulfate, filtered and then concentrated to dryness-
20;'undet reduced pressure (2.7 kPa) ‘at 40°C. 35 mg of
(RS} -C-{1l-[bis{4-chlorophenyl)methyllazetidin-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



1H ; 4.25 (s - : 1H) ; 6.67 (tt, J =9 and 2.5 Hz :.1H) ; 6.80 (m
ZFD, .from7.20 to 7.35" (nt : 8H)]. Exanple 103..15 '
(RS) - [{1 [ Bi s(4-chl orophenyl ) et hyl ] azeti di n- 3 September 2004
3-yl}--(3,5-di fl uorophenyl ) et hyl ] i sobutyl ani ne-nmay be prepared in the
follomnng manner: 0.028 cnB of isobuthylamne is added to a solution of
109 ng; of (1-[bis(4-chlorophenyl)nethyl73azetidin-3-yl}-." 20

(3, 5-di fluorophenyl)net hanone in 2 cnB of anhydrous 1, 2-dichl oroethane,
fol | owed successively by 85 ng of sodiumtriacetoxyborohydride and 0.015
- cnB of acetidrggitdorThaysobdrgonadbbyabnédvies Shermedietmantenperature  in
the region of 20C for about 12 hours. The reaction 25 nmediumis deposited
on a cartri dGEPEALEd Wot khs §nEentipni way kendrefdopedliwt h di chl or onet hane
and eluted wth qr gglent of g chloronethane ethyl acetate. mxture (the
per cent age oPa§FH$F cetat E°GhPyi Hg©F r bAPH315Ept enber 2004 269 to 10 by
volune) with the aid o% Bg”H'nngXEEQ”‘ Th fractions. containing the
~desired product are cofbi ned™ Reentrate ofo 5? ness under reduced

2 1 =
*Bﬂgﬁjrgﬁefﬁy|é§§§?% §%t§gg g?ggggg FS%%%éh ? ;fﬁlsobutylanlne
are LgugH;)bF %'ag)%@l[e%H Q%héﬁ%ﬁz[)k'g?régggggﬂ'ﬁ?y?%ng’seﬁs :1(~ g 0-8>-(d ]
7.5 Hz : 1H5co&p%§1@ddnsJ Ehélaaﬂdvz tﬁgre&témtlgcgoﬁgiﬁénto éﬁ@ 2.70 (t,
3= 7 H oo 1H) ;2,927 (L, ]

_ invention is mixed w1th one or more 1nert diluents,
such as starch, ;ellulose, sucrose, lactose or 51llca,

10 under an argon stream. These_comﬁositions may also
comprise substanées other than diluents, for example
one or moré lubricanfs-such as magnesium stearate or
falc, a coléring, a coating (sugér—coated tablets) or a
glaze.: |

15 _ As liquid compositions for orail
admini;trétion, there may be'used pharmaceutically
acceptable scolutions, 5uspensiqns, emulsions, syrups
cand elixirs containing-iﬁert diluenté.éuch as water,
ethanol, glycerol, vegetable oils or paraffin oil.

20 These compdsitions‘may comprise substances other than
diluents, for example wetting, sweetening, thickening,.
‘flavoring or stabilizing products.'

| Sterile comébsitiohs for parenteral
administration may be‘p:éferabiy éolutions which a;é

25 aqueous or nonaquebus, suséénsions ér emulsions. As
splﬁent or vehiqle, there may be used water, propyleﬁe

~glycol, polyethylene glycol, vegetable oils, in

“particular olive oil, injectable organic esters, for



7 H : 1H) ; 3.01 (broad t, J =7 . 5Hz : 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
: 1H); 6.81. (m 2H); from7.20 to 7.35 (nt : 8H)]. 15 Sepxwmbee 2004
"(RS)-[(1-[Bi s(4-chl orophenyl)net hyl]azetidin_ _

~ 3-yl}-(3,5-di fluorophenyl ) net hyl ] butyl am ne may -be prepared in the

follow ng manner: 0.0265 cnB of n-buty®&nne is added to a solution of 108
.nmg of 20 (1-[bis(4-chlorophenyl)nethyl]azetidin-3-yl}-

('3, 5-di f | uor ophenyl ) met hanone in 2 cnB8 of anhydrous 1, 2-dichl oroethane,

fol | owed succesxinds ety 9B lnptef or sddicumstriitabdeorybenshydri de and
0.0143.cnB of acetic acid. After stirring for about 16 hours at a 25 :
tenmperature i TegiBIEST TREOGEP65 &Y Flset grakiade, 85 ng of sodium -
triacet oxyborohydride and then 0.143 cnB of'acetic acid are again .-
successi vel y a%@d‘.tsl’hel%ézlalﬁtil&?lﬁﬁ% gréd % 5°FP8d24P9a 3 Sept ember 200

270 tenperatyre jn.the regj.on of .20C for about .24 hours .and then washed
With 4.cnB of & SHt Urated Sodium bicar Bonate ‘solratPoRISHhE - or gani ¢ phase is

o e 7 S IR S8 QU PSRN AL [

t hen concentrated un pressure K S

016:002 11 1B Th D e 6 06t 0 80 ooy TCORa Toed. with
di chl or onet hafe: aind Aldg edemdd iat@ atieerlon@bsition, by irradiation
or by heating. They may also be prepared in the form of
sterile SOlid_compositibns which may be dissolved at
.  10 the time of use in sterile water or any other
injectable steriie_medium. |
Coﬁpo§itions'fo; rectal administfation are -
_suppésitorieé or rectal capsules which contain, in
aﬁdition to the active product, excipients suéh as
15 cocoa butter, sémisynthetic glycerides or polyethylene
glycbls.ﬂ
Cbmpositibnsrfor topical administration may
be,‘for example, éreams, lotions, collyrié, Céllutoria,
nésal drops or aerosols.
20j : In human theraby, the compounds according to
the invention_are particﬁlarly useful for the treatment
and/or prevention of psychoses inclﬁdiﬁg échizophrenia,
anxiety:disordeﬁs,_depression, epilepsy,
neﬁrodegeneratién, cerebellar and spihoderebellar
25 Adisordérs,'cbgnitivé disorders, cranial trauma, panic
attacks, périphgral‘neuropathies, glaucomas, migrainé,
Parkinson's diéease, Alzheimer's disease, Huntington's

chorea, Raynaud's syndrome, tremor, obsessive-



10 "di chl or onet hane- et hanol ni xture. (the percentage of methanol 'varying

fromO to 6 by volune) with the aid of a punping system collecting 1 cn8

~fractions.' Fractions 25 to 30 are conbined and concefSepteatber 808 yness

under reduced pressure (2.7 kPa) at 50C. 37 ng of 15

RS) - [{l-[bi s(4-chl orophenyl ) et hyl Jazetidin-3-yl}-

(3, 5-di fluorophenyl) et hyl ] butyl am ne &% thus obtained in the formof a

"~ colorless honey [ 1H NVR spectrum (300 MHz, CDCl13, 8 in ppn) 0.85. (t, j =

7.5 H : 3H); from1l.20 to 1.50 (nt : 4FD 2.37 (broad t, J =7 Hz.: 20

- 2H); 2.56 (ntcompy—l)ﬁlVLE ms(qrdeJ:,-SEnHielld)emem;ge (thydig Hiisordibi):s; 2.99
(broad t, J 7 Hz 1H) ; 3.32 (broad t, J =7 Hz : 1H); 3.67 (d, J 9 Hz :

1H); " 4.24 (s’»“ourﬁibte 6 eyndeene; . agdifg ankﬂzleﬂm bl@OS@r(m 2H); from
7.20 to.7.35 nt 8 25 Exanple 105 (RS) -N Si

(4-chl or ophe H?Iw |CarEreS dﬂ?@“&%ﬁi ESSI&PFPubPSBﬁeﬁyWnet hyl ] -

- 3-net hyl but yr be . par.ed in the fol.low ng, 3 Se tenber 2004 271
manner ;. 0. 02§%Q%%:3p%ﬁﬁN 3F'$8ﬁﬁopyPcar808Pﬁﬁlmb gf m%Fr agic
~ hydr oxybenyoty; I S) 12G 4- chl or ophenyl)
net hyl - ]agitléin 3- yl %t%é%ff%B-gg'anégbp renyf % ?ﬁy gnﬁhéea?% Sadded 5
- successi vel y i 1 g3 Wd1Qesqfs, 0+B%f +¢08, 0L skRY Al Qéggt%ed in 2 cnB of

anhydr ous di chl oronmet hane, at a tenperatlre in the gron of 20C. The
sol ution: disorders (bulimia, anorexia), obesity, memory

disorders; intestinal transit disorders, in weaning
from chronic treatments and alcohol or drug abuse

10 (opioids, barblturates,,cannabis, cocaine, amphetamine,
phencyclide, hallﬁcinogens, benzqdiazepines for
example), as analgeslics or potentiators ef thel
analgesic activlty Qf the narcotlc 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 lOOO mg per day orally for an adult with unit doses
ranglng 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 following examples illustrate the
compositions according to the invention

25



obtained is stirred at a tenperature i-n the region of 20.C for about 12

hours.' The reaction nmediumis 10 deposited on a BOND- ELUT SCX VARI AN 500 ng

cartridge with the reference 1210-2040, conditioned witdeptapttenob4 The

cartridge is washed with nmethanol and then eluted with 2N amoni aca

- met hanol. The ammoni acal fractions are conbined and concentrated
to-dryness 15 under reduced pressure (276 kPa) at a tenperature in the

region of 40C. 35 ng of :

(RS) “N-[ (1- ( bi s(4-chl orophenyl ) et hyl ] azeti di n-3-yl } -

(3, 5- dlfluordﬁﬁﬂﬁﬁﬁlﬁbthyl] 3-met hyl butyrani de are thus obtalned in the
formof a yellow honey [1H NMR spectrum 20 (300 MHz, CDCl3r'5 in ppm
0.98 (d, J 5 Ft 6H) ; ﬁ¢2HOSaP§UQGESCPﬁFalHBPW aZdQQe(ﬂf 36);mg2. 90 (m

1H);300m 20 (nt 2H); 4.30 (s 5.14 (t, J 7.5 Hz : 1H)
: 6,48 (broad ?ﬂe?%oﬁilctm)‘d héve?g( Ehe 3 Eligwaﬁa QOBPPRitigR); 6.75

(nt 2 25 fron17 20 to S 1-[ Bi s(4-chl or ophenyl
‘gethyllggetlf 5. BEeRAFSE. €§C§rgﬁﬁﬁu5pogﬁ%n§F?%§ %9 ﬂée néy be preBareé )
.i'n the fold ow ng nmm S e tenber 2004 272 of _216 of
(RS)- {1 Tbi o4 ch orabRand B2 Rufp28 FrPepremer 2000, 56 ™
azetidin-3-yl}--(3, @éqQthg@ophenyl)nethanone in 10 cnB of nef anol

.....................

- followed successively by 385 ngy of anmoni um acetate and 29 nyg ofm%odlun1

..............................

the reglon of 20C for about 12 hours and then nmade

- Colloidal silica ...... e e ' 1 mg

- Sodium ca:boxymethylStaréh ........... lb mg

10 . = U 10 rﬁg’
- Magnesium.stearate ...; ............... 1 mng

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 5 30 mg
- Lactose ... . e 104 mg
- Cellulose . ... . . i i 40 mg
20 - Polyv1done.......; ................... 10 mg
- Sodium carboxymethylstarch ........... 22 mg
Y = B 10 mg
- Magnesium stearate ............. ... ... 2 mg
- Colloidal silica «.vvevennieinnannnn.. 2 mg
25 = Mixture of hydroxymethylcellulose, glycerin,

titanium oxide (72-3.5-24.5) gs 1 finished film-

coated tablet containing 245 mg



| ukewarm-at 45C for 6 h. 29 ng of sodium cyanoborohydride are added to
~this solution. The stirring is continued at a tenperature in the region of
10 20C for 72 hours. The reaction nmediumis poured int8 Septamten2804f. 30
cnB of ice-cold water with 5 cnB of a 4 N aqueous sodi um hydroxide
~solution, and then extracted -with twice 30 cnB of ethyl acetate,.the
organi c phase is extracted with twice23@ cnB of N hydrochloric acid, the
15 aqueous .phase thus obtained is al kalinized with a nornmal aqueous sodi um
hydroxi de solution and then extracted with three tinmes 20 cn8 of ethyl
~acetate. TheIZéMbilie§ organi c phases are dried over magnesium sulfate,
filtered and then concentrated.to dryness- 20. under reduced pressure (2.7
kPa) at 40C. 35 -ng of (AR®)1imig§atimis (el imroptahdmetchyll( axetdfdi n- 3- -yl } -
C- (3, 5-difluorophenyl)nethyl am ne are thus obtained irn the formof a

yel | ow honey 2 FH&EnedCeEfEnt8 VaB8oFBPn§ ot 6OrhBIi AVBRPSbRLOR5igoNsi st of a
compound of formula (l)-or an isonmer or a salt of such a conpound, in the
pure state-oFP iR the’ formof a. conposition in which it is conbined with
‘any ot herg phar maceut | I duct which may be Sept enber
2004 273 f%ert or p§§?%§kééi§§rﬁékgg ?vg??THé'ﬁEdrdaﬁenrs aigo?aing;_to
the invention may_bgshsed-onally,  parenterally, rectally orgpopically. As

........................

"solid conpositions for oral adm nistration, tablets, 'pi'lls, powders

~(gelatine - Benzyl alcohol ..... e " 0.06 ml
- - Sodium benzoate ........... R éO mg
- Ethanbl, 95% .......:........., ...... L 0.4 ml o
.10 - Sodium hydroxide ........ PRV 24 mg
| - Propylene-glycol .................... N | i.6'ml

Water o gs 4 ml



capsul es, sachets) or granules may be used. In these conpositions, the
active ingredient according to the invention is mxed wth one or nore
dinert diluents, such as starch, cellulose, sucrose, |aSepfgnber2004ica, 10
“under an argon stream These conpositions nay al so conprise substances

ot her than diluents, for exanple one or nore |ubricants such as magnesi um
stearate or wW@leL/enesd oring, a coatinmgg sugar-coat edpépprR ) o@E0&

- glaze. 15 As liquid conpositions for oral admnistration, there nmay be:
usedpharmaceutical .y acceptable solutions, suspensions, enulsions, syrups
.and elixirs containing inert diluents .such as water, ethanol, glycerol,

- vegetable oils or paraffin oil. 20 These conpositions nmay conprise
..substances "other-than diluents, for examgbe wetting, sweetening,
thickening,. flavoring or stabilizing products. Sterile conpositions for

parenteral adm ni stratli.on @eppeangr effefalimalsol uti ons which are 25.
aqueous or -nonaqueous, suspensions or emul sions. As solvent or vehicle,
“there may be used water, propylene glycol, polyethylene glycol, vegetable
~oils, in particular oliveRgil, injectable organic esters, for 3 Septenber
2004 274 .exanple ethyl oleate or other suitable organic solvents. These
" conpositions nmay also'conigigg\adjuvants, in particular wetting, .
isotonizing, - R ‘ ' :

K | "N—"f1 o : (D
5 in which,
R represents a radical CR;R,, C=C(R5)SOZR6 or

C=C(R7) S0salk,

10 or R} represents é hydrogen atom and R, represents a
radical —c (Ra) (Ro) {R1o} , —C{(Rs) (Rli__) (R12) , —CO-NRi3R14,
. —CH-CO-NRj3R14, -CH3~CO-Rg, -CO-Rg, fCO¥cycloalkyl,
~SO-Rs, —soz~36,.—C(OHj(Ru)(RG),'—C(OH)(Rs)(alkyl),
-C (=NOalk1) Rg, —C{=NO-CH;-CH=CHjy)Rs, fCHz—CH {Rg) NR31R32,

15 -CH;~C({=NQalk) Re,. —-CH (R¢) NR3;R33, -CH ,(ARG) NHSOgalk, '

~CH (R¢) NHCONHalk of -CH (Rg) NHCOalk,

or Ri'represénté;an alkyl, NH-R;s, Cyano, —S-alk—NRl&hv,
-CH;-NRjgRig, . OF —NRQﬁhl_radical,and_Rz'representé a

20 radical -C(Re) (Ru) (Riz),

Ry and Ry, which-are'identical or diffefent} represent

either an alkyl Qr.cyélbalkyllradiéal; or an aromatic



~enmul sifying, dispersing and stabilizing agents. 5 Sterilization may.be
carried out in several ways, for exanple by asepticizing filtration, by
.incorporating sterilizing agents into the conposition3 Septetribefdd@ i on or
by heating-They may al so be prepared in the formof sterile solid

. conpositions which may be dissolved at 10 the tine of use in sterile water
or any other injectable sterile medi um7%onpositions for rectal

~adm nistration are suppositories or rectal capsules which contain,. in
addition to the active. product, excipients such as 15 cocoa butter,

sen synt het i chfisgrerfindes pbenpydl, yoebhttené gkydcobsnyConpbsikti ons for topica
administration may be, for exanple, creans, |lotions, collyria, collutoria,
‘nasal drops G¥FOREGSS $eing LAsHBFEAtLReAapy, Sthétéonpedndsthcoording to
the invention .are particularly useful for the_ treatnent .and/or prevention
“of psychoses IndUG WG LEERPzBPRFENPE, 2L .Mxr efy kBK¥or BRFEY L/ depr essi on

Cogni {1 v d SHRHEa L c R APoEP ARy pahfat ! APFABREhoRGr i pharakc o

cognitive di Sof

neur opat hi scyyn%pcq%%@ﬁénL@bghgﬁ, _56&§%%§39'§t5u$$gﬂ%¥Rﬁlzheiner's

* di sease, unti'ngt’dn' s chor ea,” Rayhaud™s syndr one, not', **6bsessi ve 3 :
~ Sept enber Zogﬁméuqm%,sn\é@kg»llésam%meankglgﬁﬂ?aﬁm thym c disorders,
ar ,

“Tourette's syndrome, tardive dyskinesia, bipo
' alkylsulfanylalkyl, alkylsulfinylalkyl;
falkylsulfonylalkyl, hydroxyalkyl or:4alk—NRMRgg
radiéals; or a hetercaromatic ﬁhdéen from the
10 Eenzofﬁryl, benzothiazolyl, benzothienyl, benzoxazolyl,
chromanyl, 2}3~dihydrobenzofuryl, |
.2,3—dihydroben;othienjig‘furyl? imidazolyl,
iéochromanyl; isoquinolyl, pyrrolyl, pyridyl,
pvrimidinyl, quinolyl, 1,2;3,é—tetrahydroiéoquinolyl,
15 '£hia201yl an& thienyl rings, it beiﬁg possible for
these heteroaromatics to be unsubstituted or
substituted with one or more halogén atoms or alkyl,
-alkoxy, hydroxyl, trifluoromethyl, trifluoromethoky,
cyano, —-COOH, -CQOOalk, —CO—NH—NRzﬁbs, —CONR3z2R23,
20 -alk-NRy4Rzs, alkylsulfanyl, alkylsulfinyl,
alkylsulfényl; alkylsulfanylalkyl, alkylsulfinylalkyl,

ralkylsulfonylalkyl‘or hydrox?alkyl radicals,

Rs represents a hydrogen atom or an alkyl radical,
25

Rg represents a radical Ar or Het,



di sorders, cancers, novenent disorders induced by nedicanents, dystonia,

. endot oxem ¢ shocks, henorrhagi c .shocks, hypotension, insomia,

i mmunol ogi cal diseases, multiple sclerosis, vonmiting, 3Sdptember2pedite

di sorders (bulima, anoreX|a) obesity, menory disorders, intestinal
transit disorders, in weaning fromchronic treatnents and al cohol or drug
-abuse 10 (opioids, bar bi turat es, cannaliisg cocai ne, anphetan ne,
phencycl i de, hall uci nogens, benzodi azepi nes for exanple), as analge5|cs or
~potentiators of the, analgesic activity of the narcotic and nonnarcotic
drugs. 15 .2®'Thepdesestdependcbnal kel deseredoeftbotl kyheordurati on of the
treatnent -and the route of admnistration.used; they are generally between .
-5 ng-and 100@€m§qﬂﬂYQ%%PMéraﬁﬂycﬁérO@ﬁlaé@ﬂﬂYWﬁuhSﬁmtutddsés a.ranging from
1 ng to 250, ngof .active substance. In general, the doctor will determ ne
the appropri &t ®6sigd déférdiing on the age, weight and any .ot her
factors specific to the subject to be treated. The foll ow ng exanples
illustrate the conpositions according-to-the invention: 25 3 Septenber

2004 276 EXAMPLE A GeLALLN, cRPSHLES, COPLRl b ngn afh?Sf‘ L

Ry represents a radical -CO-NRgRz7,. -COOH, -COQalk

-CH,0H, -NH-CO-NH-alk, -CH;-NHR,;z or =-NHCOOCalk
10 Rjp represents a radical Ar or Het
Ri11 represents a radical -S0;~alk, -S0;-Ar or -S0;-Het

Rij; represents a hydrogen atom or a radical Ar or Het
15
Ry3: represents a hydrogen atom or an alkyl radical

-~

Ri4 represents a radical Ar, Het, -alk-Ar or -alk-Het

20  Rj5 represents an alkyl, cycloalkyl or -alk-NRssRip

radical

Ris and R;;, which are identical or different, represent
a hydrogen atom or an. alkyl radical or alternatively Ris
25 and Ry together form with the nitrogen atom to which
they are attached a 3- to l0-membered unsaturated or
saturated mono- or bicyclic heterocycle optionally

containing one or more other hetercatoms chosen from



~of active, product and having the follow ng conposition are prepared'

according to the usual technique: Conpound of formula (1) .............. 50
mg - Cellulose ...... ... ... ... ... .. ... ... .. 1B ng LaGtSzpember 2004
e, 55" ng Colloidal silica. 1 ng - Sodium

car boxynet hyl starch, .......... 10 ng 10 - Talc

........................... L ...... 10 mpt I\/agne5| um st ear at e
................... 1 ng EXAMPLE B Tabl ets containing a dose of 50 ng of
active 1.5 product and having the foll owi ng composition are prepar ed
~according to qm%uaulifeuhmr@u@ltm@@mp@{md opft iboeMllvas@bytituted. .. ... ..
50 My - Lactose ................. ... ... .. .. ... - 104 nmg .- Cellulose '
R with one or more 4d kg xgdicpdisyvi done ,

e . 10 ng - Sodium carboxynethylstarch ...........
-'22 my Talc .... 10 ng Magnesiumstearate ................ ... 2 ny
Colloidal SiljcCa . .o.u.wensipn asea . s re of,

hydr oxymet hylédélﬁﬁ’%eéseent ycek}hfq\rog%lta%cm:ﬁ%b)ﬁrﬂea]( -3".55:{-1?1?.15) gs 1
~finished f4lm coated tabl et containing 245 ng 3 Septenber. 2004 277 EXAMPLE.
C An injectable solution containing 10 ng of active product having the

fO'!OWﬁng COMPSHEpPNsdPts a hydrogen atom or an alkyl, cycloalkyl,
| cycloalkylalkyl, cycloalkylcarbonyl, -S0,alk, -CO-NHalk

. or -C00alk radical,

_lO. or alternatlvely Rig and Ris form with the nltrogen atom
to which they are attached a 3- to 1l0-membered
unsaturated-op satqrated mono-~ or bicyclic hete:ocycle

~optionally cohtaining one ortmore hetercatoms chosen'
‘from oxygen; suifur and nitrogen and optiohally

15 substituted with one or more alkyl radicals,

—NRsoR21 represents a 3~ to 8-membered saturated or
unsaturated monocyclic heterocycle optionally
containing another heteroatom chosen from oxygen,

20 nitrogen and sulfur,

Rz» and Rpsz, which are identical or different, represent
a hydrogen atom or an alkyl radical or alternatively Ra;
and Ry3 together form with the nitrogen atom to which

25 they are attached a 3- to l0-membered saturated mono-
or biecyclic heterocycle optlonally contalnlng another

heterocatom chosen from oxygen, sulfur and nltrogen and



prepared: 5- Conmpound of formula (I) .............. 10 ng Benzoic acid

......................... 80 ng - Benzyl alcohol .......................0.06
m--- Sodiumbenzoate ....................... 80 .ny -- Bideprmhber 2604
e 0.4 m '10 Sodlun1hydrOX|de e
...... 24 ng - Propylene glycol ...................... 1L.6-mM Waters 4 m 3

Septenber 2004 WO 01/64632 278 CLAIM5S 282 Conpound of formula. 5 in which
"PCT/ FRO1/ 00600 R represents a radical CRIR2, C=C (R5)' S02R6 or C=C (R7)
S02alk, 10 or Rl represents a hydrogen atomand R2 represents a radical -C -
(R8) (R9) (RPejrng oCtiR8RLIRIEALERIRYted- @DENRIBRIGY me GH2a Gy NR13R14,
CH2--C0- Rér -CO- R6a -CO-cycloal kyl, -SOR6, -S02-R6, .-C(OH) (R12) (R6) ,
-C(OH) (R8) (‘féFlWIa)‘-Sr -C (=NCal k) R6, -C (=NO- CH2- CH=CHz) R, - CH2-CH (R6)
NR31R32, 15 -CH2--C (=NCal k) R6, -CH (R6)NR31R32, -CH (R6) NHSRal k, -CH
(R6) NHCONHal k or - CH (R6) NHccaIk or R1 represents an al kyl , NH-R15-L

cyano -S-al -NRl R18 - radi cal and R2
'represents aE”ZC? ﬁtjﬁzé’aIWh%_{? R8)© %eﬂt](cf?ﬁ)or ERTPIRa, LRSS odte
ldent'9a|50r dh&&?%@@h at88r8§egﬁ alkyl, ~COOalk, cycloalkyl,

- alkylcycloalkyl, -alk-O-alk er hydroxyalkyl radical or
alternatively R“'and RE together form with the nitroéen
atom to which they are attached a 3- to ‘10-membered

saturated or unsaturated mono- or blecllC heterocycle,
- .10 optlonally containing another heterocatom chosen from
oxygen, sulfur aﬁd nitrogeﬁ and being optioeally
‘eubstituted Qith one or more-alkyl —-COalk, —COdalk,'
—CO—NHalk, -C5-NHalk, oro, hydroxyalkyl -alk-0-alk or
~CO-NH; radicals,
15
| _EQG aﬁa Ry7, 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,'RM-and Ry7 may also form with the

20 nitregen atom to which‘they are attached a 3- to
10-membered unsaturated‘dr saturated mono- cr bicyclic
heterocycle obtionelly_eontaining 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,



either an alkyl or cycloalkyl radical, or. an aromatic 3 Septenber 2004 279
-5 chosen from phenyl, naphthyl or indenyl, these .aromatics being
unsubstituted or substituted with one or nore hal ogen. atSeptentver2D841 |

al koxy, fornyl, hydroxyl, trifluoronethyl, trifluoronethoxy, -CO alk,

- cyano, -COOH, -COQal k, -CONR22R23, COHNH-NR29R25 al kyl sul fanyl ,

al kyl sul finyl, alkylsulfonyl, alkylsukB&nyl al kyl, alkylsulflnylalkyl,

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

" hete. foaromatic chosen fromthe 10 benzofuryl, benzothiazolyl,

benzot hi enyl Rzsb&mpareszoltyl 2 -@HnoﬁhhylbEQZBldlhyaﬁdbenz@Dmﬂﬂnk

2, 3- dlhydrobenzothlenyl furyl, imdazolyl, isochromanyl, |squ|nonI
pyrrolyl, pyF 99 ﬁy?iﬁﬁakhwlkizjhﬁﬁbywla oy 3l aa ey kemgkrry S oui nol yI
15 thiazolyl éhlen : rlngﬁ it being possible for these
heteroaronatl {5 e ins@fdtPlut ed or substituted with one or nore

- hal ogen at ons or al kyl, al koxy, hydroxyl, trifluoronethyl,
trifluoromethoxy, cyano, -000H, -COCal k, -CO NH NR24R25, - CONR22R23, 20

- al k- NR24R25 Kk any I ul finyl, alkylsulfonyl, :
alkylsulfgﬁy?a?E %ﬁég% ?s%ff?né%a?kyl al kyl sul fonyl al kyl ‘or hydroxyal kyl

radicals, .R5 represents a hydrogen atom or an al kyl radical, 25 6
represents a radical Ar or Het, :

Rze and Rjp, which are identical or different, représeﬁt.
~-a hydrogen atom or an alkyl radical or alterﬁativély,Rn‘
“and Ry together form with the nitrogen atom to which .
10 they are attached a 3- to l0-membered saturated mond# 
or bicyclic hetefocycle optionélly containing another
hetercatom chosen from oxygen, sﬁifur_and nitrogeh andr
being optidnally-Substitutéd witﬁ one or more alkyl
radicals{ | '
15
R3:1 and Rsz, which are identical or different, represent
~a hydrogen atom or an alkyl, Ar or -alk-Ar radical or
altérnativély Ri; ahd Ru'ﬁogether form with the nitrogén
‘atom to.which they are attached a héterdcycle.chosen'
20 from aziridinyl, azetidinyl, pyrrolidinyl. and

piperidinyl,
alk represents an alkyl or alkylene radical,

23 Ar represents a phenyl or haphthyl radical optionally:
substituted with one or more substituents chosen from a .
halogen atom or an alkyl,. alkoxy, -CO-alk, cyano,

-COOH, -CO0alk, -CONR;;Rp3, —-CO-NH-NRz4R»s5, alkylsulfanyl



3 Sept ember 2004 280 R7 represents a cycl oal kyl, heterocycloal kyl. or

heterocycl enyl radical optionally substituted by a -CSO phenyl radical, 5
R8 represents a hydrogen atomor an al kyl radical, RO B&eptasesdr2004r adi cal
- CO- NR26R27,

- NHCOCal k,
- S02- al k,
Ar or Het, R13 represents a hydrogen atom or an al kyl radical,
repréesents a radical Ar, Het, -alk-Ar or -alk-Het, 20 R15 represents an

radi cal
. radical

al kyl

-COOH, -COQal k,. -CH20H, --NH CO NHal k, -CH2-NHR2$ or

10 Rio represents a radical Ar or Het, 15 Rl1 represents a
-S02- Ar or -SO2-Het, 28’12 represents a hydrogen atom or a

cycl oallkyll sanl falyd- NRA%R3G ulifadydal alRiGsandaRETalwhich are
identical or

_ different, represent a hydrogen atomor an. al kyl radical
~al ternati vel ylRYE suldF igyyd aRKF 1t ogdtdydsufldomywiatl kvl hehpdt oegahkat om t o
which.. they are attached a 3- to 10-nenbered unsaturated or

nmono- or bi cyé@likc MietRasocyBRaFopt i il §ih1 cdrdtvdi-nifegronde bvdmexe Lot her

R14

or

saturated .

het er oat ons chosen from 3 Sept enber 2004 28%&$ ygen, sul fur and nitrogen

and opti onal 5 3subSt?t HEY i S TR-OHE HiC ¥
~a, hydrogen. atom or an al kyl radical,

cycl oal kyl ,

al kyl ,

10

15

20

25

Het represents a 3- to l0-membered unsaturated or

saturated mono~ or bicyclic heterocycle containing‘one'

or more heteroatoms chosen from oxygen, sulfur and

nitregen and opticnally substituted with one or mo:e

halogen atoms or. alkyl, alkoxy, alkoxycarbonyl,
—CONR2z2R23, hydreoxyl, hydroxyélkyl, 0X0o or S0,NH:

radicals,

the alkyl and alkylene radicals and portions and the

"alkoxy radicals and portions are in the form of a

straight or braﬁched-chain and contain 1 to 6 carbon
atoms, the cycloalkyl radicals contain 3 to 10 carbon
atoms and the heterocycioalkyl and heterocyclenYl
radicals contain 3 ;o 10 carbon atoms, |
their optical isomers and their salts with-én_inorganic
or organic acid.

2 Compound acCording to claim 1, for which
Het is chosen from bénzofuryl, benéothiazoljl{
benzothienyl, benzoxazolyl, chromaﬂyl,‘
2,3-dihydrobenzofuryl, 2,3~dihydrobénzothienyl, furyl,
indolinyl, indolyl, isochromanyi,‘isoquinolyl,

piperidyl, pyrrolyl, pyridyl, pyrimidinyl, quinolyl,

°% 2¢iat saRkegi repr esent s
. R19 represents a hydrogen atom er an
cycl oal kyl al kyl , cycl oal kyl car bonyl, -SQ2al k, -CO NHal k



or -COQal k radical, 10 or alternatively, R18 and R19 formw th the
nitrogen atom to which they are attached a 3- to 10-nenbered E
unsat ur at edor saturated nono- or bicyclic heterocycl e 3&zptemmtzr2004
~containing one or nore heteroatons chosen from oxygen, sulfur and nitrogen
‘and optionally 15 substituted with one or.nore al kyl radicals, -NROR21
" represents a 3- to 8-nenbered saturated2®¥ unsaturated nonocyclic
het erocycl e - optionally containing another heteroatom chosen from oxygen,
20 nitrogen and sulfur, R2:, and R23, which are identical or different,
_represent a Indirbdgerteftrmhyircreadudyiolyddi cal or alternatively R22 and ;
R23 together formwth the nitrogen atomto which 25 they are attached a 3-
to 10- member et Tatfdtsdd Afoitro B8 ol itd iR@Cdvdc pare topenohal | y
cont ai ni ng anot her heteroat om chosen from oxygen, sulfur _and. nitrogen and
3 Septenber 2004 282 being SHARHAY i FPSUlat dd ) weErRogRéngr thor e al kyl '

radi cal s, R24_.and R25,. which are  identical. djfferent, _represent 5 a -
‘hydrogen at onc%loa‘rlmarﬁz'alioyﬁ ,wq’l-lfgtﬁ"lrke,n (%&I%réﬁ[ a{ylF, £3‘F‘ﬁ ?%ﬁcf%ﬁ'ﬁk‘%‘}hf al k-0-al k
or hydroxyal ra ]%%#5 r t tivel n gether formwth
the nitr ogsgnktmaet or?lnq!t 0 I paht t _et? g&éc\glt ttégﬁ%%r% gtlgfégh%g gre?rbngd sat ur at ed
or unsat ur at ech Fre ¥ WL e NYERELGH 8 atedl RoBL Bgahhxﬁsg%al ning

anot her het eroat om chosen from oxygen, sulfur and nitrogen an el ng
~optionally heterocycle, the latter is an azetidinyl, pyrrolidinyl,
| piperidinyl,-morpholinyl, thiamorpholinyl or
pipérazinyl:ring. | ; |
10 | 4; Cnmpoﬁnd of formula (I) according to
claim l,'foﬁ whiéh when Rjg and Rig together_fdrm with
' the nitrogén atom to_whiéh ghey are attached a 3- to
10-membered saturafed or unsaturated mono- or bicyclic
hgterocycle, the latter is-an azetidinyl, pyrrolidinyl,
15 piperidinyl, morpholinyl, thiamorpholiﬁyl or
piperazinyl ring. .
5. Compound of-formula {I) aécording to
-'claim 1, for which the heterocycle formed by_NR@R@‘is
an azetidinyl, pyrrolidinYl, piperidinyl, morpholinyl,
- 20 thiamorpholinyl, pipefazinYl or imidazolyl ring.
6.  Compound df formula (Ij according to
claim 1, for which'when Rz and Ras ﬁogether form with
. the nitrogen'atom to which they‘are attached a.3~ to
iO—membered saturated or‘uﬁsaturated-monO*'or bicyclic
 25 heterocycle, the latter is an azetidinyl, pyrrolidinyl,
| piperidinyl, morpholinyl, thiamdfpholinyl or

piperazinyl ring.



substituted with one or nore al kyl, CQCalk, -COCalk, -CO NHalk, -CS-NHalk,
" oxo, hydroxyal kyl, -alk-0-alk or --CO NH2 radicals, 15 R26 and R27, which
~are identical or different, represent a hydrogen atonB®@eptmisrigbs
hydr oxyal kyl, cycloal kyl, cycloal kyl al kyl, -al k--CQCal k, - -al k-Ar, :
-al k-Het, Het or -alk-N (alk) 2 radical, R26 and R27 may, also formwith
the 20 nitrogen atomto which they are 2% ached a 3 10-menbered unsat ur at ed
or saturated nono- or bicyclic heterocycle optionally containing one or . '

-more ot her heteroatons chosen from o>%y en, sulfur and nitrogen and
~optionally substituted Wit h SRV ddte TR aor La] REZPrdEngaliPcal s or

hal egen atons,. .. 3 Sept enber, 2004 283 R28 represents a -CH2-alk, benzyl,
2. s02al k, - CONETk L -ftﬁﬁal“ﬁi,lc &%&‘I %91(3 I@ér’f)%?@?i?e%yfc?%l“kwféar bonyl or

_CO (CHz) ngg'{ie; ?‘Lg.itcic%)lgenn-aitsomeq:%alwhti%hlglhéé/g%r%’ ag%Fgga gl?’g’y phi ch are

i dentical or - rent’,” represent a.” hy n-ato | *Padi cal or

al ternat | vel ¥ qA% AN UL .0GRIRET f GhB LD LhenLLr ogen, flom (o whi ch 10

‘they are attached a 3- to 10-nenbered saturated nono- or tl)%(f/c c
“heterocycle opiteanalddn Lontral Nidig«angtshan ala@ft%%wn £hPEED: f1 Iy Oxygen,
e

sul fur and nitrogen and being optionally substituted wWith one of nore -
al kyl  radi cgliperlialinyl, morpholinyl, thiamorpholinyl or
| 'piperazinyl ring;r ‘
‘8. Compound'df'fﬁrmula (L) according to
claim 1, for which when Ry and Ry; together form with
10 .thé nitrogen atoﬁ to which they are attached a 3- to
lO—membered saturated or unsaturated mono- or biéyqlic
heterocycle, ;he‘latter‘is'an azetidinyl, pyrrblidinyl,
pipefidinyl, morbholinyl, thiémérpholiﬁyl or |
piperazinyl ring. ' |
15 ‘ 9. Compound of formula (I} according tb.
claim 1, for which when Rzs and Rip together form with
the nitrogen atom to which they are attached a 3- to
10-membered saturated or unsaturated mono- or bicyclic
heterocycle, the latter is an azetidinyl, pyrrolidipyl,
20 piperidinyl,'mqrpholinyl, thiamofpholinyl or | |
piperazinyl ring.
10 Compoﬁnd of formula (I) accordiﬁg to

claim 1, for which:
25 R represents a radical CR;R;,

either R, represents a hydrogen atom and R; represents a

radical -C(Rg) (Ru) (Riz) or C(Re) (Rs) (Rio),



. R31 and R32,: which are identical or different, represent a hydrogen-atom
or an alkyl, Ar or -alk-Ar radical or alternatively R31 and R32 together
formwith the nitrogen atomto.which they are attached Septeaiter 803£| e.
chosen 20 fromaziridinyl, azetidinyl, pyrrolidinyl and piperidinyl, alk
represents an al kyl or al kyl.ene radlcal 25 Ar represents a phenyl or.
" napht hyl radi cal optlonally substltuté@7wnth one or nore substituents
chosen froma hal ogen atomor an al kyl, . al koxy, -CO alk, cyano, -COO0S-[,

- COGal k, - CONR22R23, - CO- NH- NR24R25, alkylsulfanyl 3 Septenber 2004 284
aIkyIsquinyI aIkyIsquonyI alkylsulfanylalkyl al kyl sul finyl al kyl ,

al kyl sul fon IaI 0oX alk al k- NR24R25, - NR24R25, al k Ithloalk
.rfor%yl hyd?é&& r%?é %ﬁ%@ iﬁﬁlky ii d?E#&%IE?PrSFESEEKﬂZ radlcgl

5 Het represent ered unsaturated or saturated nono- or

-blcycllc hetggﬁgycle Ségf%?%nﬁgp or nore -heteroatons chosen from

~oxygen, sulfur and nitrogen and optlonaILy substituted with one or nore 10
hal ogen atons or. al kyl, al koxy, al koxycarbonyl, CONR22R23, hydroxyl,

'hydroxyal%ylR;béﬁdonqsG%NHK akadigahgicalt He @iffére@@d.ﬁgky r adi cal s
and portions and the ' 15 -al koxy radicals and portians ar e formof a

strai ght or krianehed ghanplandiedniai Sndubst bt Ecesdadr Lﬂik%@mt&tf@j CyC| oal kyl
.radlcals contain 3 to 10 carbon
with one or more halogen atoms or alkyl alkoxy,
trifluoromethyl, trifluoromethoxy, cyano, =-CONRzzRg3,
hydroxyalkyl or —-alk-NRysRps radicals; or a
10 " heteroaromatic chosen f;om Ehe pYridyl, pyrimidinyl,
thiazolyl and‘thienyl rings, it being possible for
these heterocaromatics to be unsubstituted or
,éubstituted with oné or more'halogén atoms or alkyl,

alkoxy, hydroxyl, trifluoromethyl, trifluoromethoxy,

15 c¢yano, -CONRz;Rz3, -alk-NRzsRps or hydroxyalkyl radicals,
Rg represents a hydrogen atom,

Ry represents a -CO-NR;gR»7, -C00alk, -CH,0H

20 -NH-CO-NH-alk, -CH»-NHRzg or ~NHCOOalk radical
Rip represents a radical Ar or Het
Ry repreSents a radical -SO,-alk, =S0,-Ar or -S50,-Het

R1, represents represents a hydrogen atom or a radical

Ar or Het



atons and the heterocycl oal kyl and heterocyclenyl radicals contain 3 to 10"

~carbon atons, 20 their optical isoners and their salts with an inorganic
‘or organic acid. 2. Conpound according to claim1, for3@ib&mbertots
is,chosen from benzofuryl, benzothiazolyl-, benzothienyl, benzoxazolyl,

- chromanyl , 25 2, 3-di hydrobenzofuryl, 2,3-dihydrobenzothienyl, furyl,

i ndol i nyl, indolyl, isochronmanyl, isoqui@®lyl, piperidyl, pyrro.lyl,

pyridyl, pyrimdinyl, quinolyl, 3 Septenber 2004 285

1, 2,37 4=t etrahydroi soqui nolyl, - 1,2, 3, 4-tetrahydroqui nolyl, thiazolyl and

thienyl. 3. GoapdutdRnt Wbighl arel ydaseseal ngrtdefberent, forpwhsemt when R16

and R1, - together formwith 5 the nitrogen atomto which they are attached

a 3- to -10- nEnPRreP IR Gtale @ Tor tufddtvdr &84 CRonBF BLtBrEjEEVELlY Rz: '
het erocycle, th atter is an_azetidinyl,. pyrrolidinyl, piperidinyl,

nor phol i nyl , atrhcfgﬁi)r'b%%ﬁrh% R at_zl?%ﬁyﬁ"?crgg?n f’(Y%E‘. t@or‘i’%ﬂxfﬁd of

formula (1) i lai mL,_ faor whi R18 and R19 together
formwith ﬁ%%?‘i%é‘é%%&?% {Qo%whit%h lm“%%@é‘%%t FagHéagﬁds‘f“oPS‘

10- nmenber ' : ; say d = QR DI Lc. he | e, the
| atter inganég?s;in;%{hpyrroﬁﬁg?%yfgﬁ%%nggégrFg¥gékﬁlﬂgr%ﬁéﬁﬁ%§l, '

E_hi anor phol i mdt &foa I AR |f do bx yrenGOEROYAY Qhaf g PULAL! Angccor ding
to _ , | .
: being optionally substituted with one or more alkyl

radicals, -

10 Ry; and Ras, Whicﬁ are identical or différent, represent
a hydrogen atom 6r‘an alkyl,.cycloalkyl( .
alkylcycloalkjl or hydroxyalkyl radical or
alternativeiy Rm.and Rg together form with.the hitrogen
atom té whichlthey are attached a 3- toIlO—méﬁbered

15 saturated ér unsaturated mono— or bicyclic heterocycle
optionally‘contaiﬁing another‘heteroatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted withrone Or more alkyl; -COalk, -COOalk,
~CO-NHalk, -CS-NHalk, oxo or —Cd;Nﬁz radicals,

20
Ar rebresenﬁé a ﬁhenyl or naphthyl radicaleptiénally
substituted with 1 or 2 subtituents éhosen'from a
halogen atom.or an alkyl, alkoxy,.—CO;alkP Cyano,
-CO0alk, -CONRzzRq3, alkylsulfonyl, hydroxyalkyl,

25 -alk=NRpsRzs, -NRyRos, hydroxyl, CFs, OCF;'

~0-alk-NH-cycloalkyl or SO,NH, radical,



claim1, for.which.the heterocycle formed by NR20R21 is an azetidinyl,
pyrrolidinyl, piperidinyl, norpholinyl, 20 thianorpholinyl, piperazinyl or
i mdazolyl'ring. 6. Conpound of fornula (1) according BGephitier2004 f or

whi ch when R22 and R23 together formwith the nitrogen atomto which they

_are attached a 3- to 10-nenbered saturated or,unsaturated nono- or

bicyclic 25 heterocycle, the latter is2a® azetidinyl, pyrrolidinyl,

pi peridinyl, norpholinyl, thianmorpholinyl or piperazinyl ring.. 3

Septenber 2004 286 7. Conpound of fernula (1) according to claim1, for

~whi ch when RE4tamepRRSenggetheentofnrvit hvethethiszobeh, atomto which they.
are attached a 3- to 10-nenbered saturated or unsaturated nono- or -

bi cyclic hebengeybienyilhebraepsrzpsyhn areridi hyPqupyervli dinyl,

pi peridinyl, norpholinyl, thianmorpholinyl or piperazinyl ring. 8. Conpound
of formula (PYrZeedrdi Ry E8Yeraf22i¥6r whi ch when R26 and R27 toget her

formwth 1 h i troge tomto which they are attached a 3- to
10- menber ed gaéuﬁagé%eggaﬁﬁgéPbF898anﬁﬁﬁbt or bicyclic heterocycle, the

Clatter iszan azeti di_ r.el i di piperidinyl, nmorpholinyl,
t hi anor phd) i %y?’éafq %%%%Fﬁ?fi%?ﬁh?%‘%h1596556%%&%% ARELSREL TN
according to claiml1, for which when R29 and R30 together formwth the

nitrogen atomto which they are attached a 3 - :
' their optical isomers and their salts with an inorganic

or orgénic acid.
11. Comﬁound Chosen‘ffom_the foiléwiqg
10 compounds:
(RS)~1—[bis(4—chioro§henyl)methyl)j—3—[(3,5—difluoro—

phenyl)(methylsulfoﬁyl)methyi]azetidiney

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

15 phenyl)(methylsulfonYl)methyl]azetidine,

(S)—l—[bis(4—chlorophenyl)methyl)]—3—{(3,5~difluoro—

phenyl) (methylsulfonyl)methyllazetidine,

20 (RS)-1-[bis(4-chlorophenyl)methyl)]-3~[ (pyrid-3-y1)

(methylsulfonyl)methyl}azetidine,

(R)-1-[bis(4—ﬁhidrophenyl)methyl)j-3*[(Pyrid;3—Y1)
(methylsulfohyl)ﬁethfl]azetidiﬁe; o

25 L
(S)—l—[big(4~chlor0pheny1)ﬁethyl)]¥3;[(py:id—3éyl)

(methylsulfonyl)methyl]azetidine,



10- - menbered saturated or unsaturated nono- or bicyclic heterocycle, the
latter is an azetidinyl, pyrrolidinyl, 20 piperidinyl, norpholinyl,

t hi amor phol i nyl or plpera2|nyl ring. . 10. Conpound of 8®epténtbel PPodiccordi ng
to claiml, for which: 25 Rrepresents a radical. CRIR2, either. Rl
‘represents a hydrogen atom and R2 represents a radical -C (Re) (R11) (R12)
or C (R8) (R9) (R10) 3 Septenber 2004 Z87 or Rl represents an al kyl

radical and R2 represents a radical -C(R8) (R11l) (R12), R3 and R4, which
are identical or different, represent eithera phenyl which is

unsubst i t ut ed( R slubigtiist (B-€d uomicpheowyd ) oethylé -Ball 6geh-di disoop-al kyl ,

al koxy, trifluoromethyl, trifluoronethoxy, cyano, --CONR22R23, hydroxyalkyl
or -al k- NRe4REB madimsdiny L sorl fonyd meathed dazefadieeehosen from t he pyri dyl ,
pyrimdinyl, thiazolyl and thienyl rings., it being possible for these
het er oar onati cs to' be uhsubstituted or substituted with-one or nore.

| [‘?!d ??3;2&3%&, L R e ) o R3S ar L Ry sy al kyl

- radi ca ' CO- NR26R27,
A mfaﬁ{ﬁasn“tﬁﬁa@%’ﬁ%gﬁ%e%%mgaR%aé@@fss.e.“mma 0O MBS e

represents a radical Ar.or represents a radical -S02-alk,

-SOZ Ar or -S02-Het,

(S)—l [bis (3~ fluorophenyl)methyl] -3~[(3,5- dlfluoro—

phenyl)methylsulfonylmethyl]azetldlne,

10 . 1—[bis(Q—Chlorophéhyl)methyl}—3—(RS)—{[3—azetidin—1~yl—

_ phenYl]methyLsulfonylmethyl}azetidine,

' l—[bis(é—chlorbphenyl)metl;ryl]—3—(R)—-{[-3—azetidi1;1—l—'ylw

pheny;]methylsulfonylmethyl}azetidine, A- |
15 |

1-[bis(4 chlorophenyl)methyl} 3-(8)-{[3-azetidin-1-yl~-

phenyl]methylsulfonylmethyllazetidine,

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

20 methylsulfonylmethyl)phenyllpyrrolidine,

{ 1-[3-{{1-[bis{4-chlorophenyl)methyl}azetidin-3-yl}-

methylsulfonylmethyl)phenyllpyrrolidine,

25 " (8y-1- [3-({1 [bis (4- chlorophenyl)methyl]azetldln 3-

vl }methylsulfonylmethyl)phenyl]pyrrolldlne,



25'R12'represents represents a hydrogen atom or a radi cal

Sept enmber

het er oat om chosen from oxygen
substituted with one or

i denti cal

"together formwith the nitrogen

Ar or

.2004 288 R22 and R23, which are identical or different,
a .hydrogen atomor an al kyl radical or alternatively R3Zeptsntbdr2804 oget her
.formw th the nitrogen atomto - which they are attached a 3- to | 0-nenbered
‘saturated nmono 5 or bicyclic heterocycle optionally containing another

or different, represent a hydrogen atom or an al kyl,
aIkyIcycIoaIkyEsGm—ﬁﬁdrdﬁyabkﬁn4ﬁadﬁoabpb9nyabmethﬂliaeéylﬁaﬂ—and R25

Het, 3

represent

sul fur awd nitrogen and being optionally
nore al kyl radicals, 10 R24 and R25, which are "

.cycl oal kyl,

atomto which they are attached a 3- to

.10- menber ed 18 lgwttiwdised fonydmeahyl apbdngbhoN-vethytymine, het er ocycl e
~optionally containing anot her heteroatom chosen from oxygen,
‘nitrogen and being optionally substituted with one or nore al

- COCal k,

‘phenyl or nadﬁihﬁﬁﬁﬁad%iaw 5ﬂﬂoﬁ§ﬁP§OQHB§¥
Iko§§¥% CO al k, . cyano,

chosen fr

= CONR22R23;
" hydr oxyl ,

10

15

20

25

H2 radicals, 20 Ar

a _.hal o

A onyrﬁy mﬁ%%xeaﬁfz% S8

CF3i OCF

sul fur and

kyl ,
re

- CQal k,-
resents a

{UEERY M 2R 9idin23syibt Tt uent s

COCal k,

4R25i - NRRAR25,

(S)—N—[3—({i—[bis(4—chloropheny1)methyl]azetidin—B-yl}¥

methylsulfbnylmethYl)phenyl]~N?méthylamine,

(RS)—l-[bLs(4—chlor6phenyl)methyl}—3—[(3,5—bistri—

fluoromethylphenyl)methylsulfonylmethyl]azetidine,

(R)—l-[bis(4;chlorophenyl)methyl]—3-[(3f5~bistri—

-fluoromethylphenyl)methylsulfonylmethyl}azetidine,

{3 )~l—[bis(4-chlorophenyl)methyl] 3 [(3,5-bistri-

fluoromethylphenyl)methylsulfonylmethyl]azetldlne,

1-[bis(4-chlorophenyl)methyl]-3-{phenylsulfonyl-

methyl)azetidine,

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

phenyl}methylsulfonylmethyl]-3-methylazetidine,

( l-[bis{4-chlorophenyl)methyl]-3-[{(3,5-difluoro-

phenyl}methylsulfonylmethyl]-3-methylazetidine,



O al k- NHcycl oal Kyl or SO2NH2 radical, 3 Septenber 2004 289 Het represents

- a benzofuryl, benzothiazolyl, benzothienyl,. benzoxazolyl, furyl,

|squ|nonI pyrrolyl, pyridyl,, quinolyl, 1,2,3,4- thk@hmdmeQe@QU|nolyl
'51,2,3, 4- tetrahydroquinolyl thiazolyl or. thlenyl rin their optical
isomers and their salts with an inorganic_ or organic acid. 11. Conpound
chosen fromthe followi ng .10 conmpoundsza? '

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

phenyt) (et hyl sul fonyl ) met hyl ] azetidine, (R) -1-- [bis (4-chlorophenyl)
~nmethyl) ],-3- (q)(I}{Hisﬂﬁ#qﬂimaophﬁngﬁemytbgmetﬁyﬂ$BLﬁedyf;uethyl]azetld|ne,
(S -1- [bIS (4- chl or ophenyl) nethyl) £ (3, 5--difluoro-

phenyl) (et hythsulflomathydsiwlifraxydmedhie I 32@GFR$}azithbnsf
(4--chlorophenyl) nethyl) ] -3- [ (pyrid-3-yl)
(nethylsulfonyl)nethyl]azetldlne

(i1 st gt oo R L B (s o),

: hyl sul | d nb - [bi
(3.1 |'vor ophery ety 58 tflll'ﬁ%ﬁ’b%%apf?'?uorS?f%hiﬁgryfaceéaﬁde} o

met hyl sul f onyl et hyl ] azeti di ne,

‘ (R)42—{14[bis(4—chlordphenyl)methyl]azeditin—

3—yl}~2~(3,5~difluorophenyl)—N~cyclohexy13cetamide,'

10 (S)~2~{1-[bis(4—chlorophenyl)methyl]azetidin—

3—yl}—2—(3,5—difluoropheny1)—N—cyclohexyiacetamide,

(RS)-2-{1-[bis (4—chlorophen.ylj.»methyl] azetidin-
3-yl}-2-{(3,5-difluorophenyl) -N-isobutylacetamide,
15 |
| (R)FZ—{l—[bis(4—chlorophenyl)methyl]azetidin“

3-yl}-2-(3,5-difluorophenyl) -N-isobutylacetamide,

(8)72—{1—[bis(4—chlorophenyl)methyl]azetidin—3—yl}—

'20. 2-(3,5—difluorophehyl)—N—iéobutylacefamide)

{RS)~2-{1~- [blS(4 chlorophenyl)methyl]azetldln 3 yl}—

{3,5-difluorophenyl} -N- cyclopropylmethylacetamlde,

25 (R)-2-{1-[bisi{d4-chlorophenyl)methyllazetidin-3-yl}-

2-{3,5-difluorophenyl)-N-cyclopropylmethylacetamide,



(R)-1-[ bi s(3-fluorophenyl)nethyl]-3-[(3,5-difluoro- phenyl)
~ et hyl sul fonyl net hyl ] azeti di ne,
(S)-1-[bis(3--fluorophenyl)nmethyl]-3-[(3,5-difluoro 3 September 2004
phenyl ) met-hyl sul f onyl met hyl ] azeti di ne, 10
~1-[ bi s(4-chl orophenyl)nmethyl]-3-(RS)-{[3-azetidin-1-yl-
phenyl | met hyl sul f onyl met hyl } azeti di ne, 293
1-[ bi s(4-chl orophenyl ) net hyl ] -3-(R)- {[3 azetldln | -yl -
phenytl ] met hyl sul f onyl net hyl } azeti di ne,

- '1-[ bi s(4-chl orD VAl britest rﬂwc}hl@-f(opfb)en{Y[lf%m&iéMldﬁﬂemiyllln 3plyrémy| ]
'nethylsulfonylnethyh%ﬁfetldlne

(RS) - 1- [ 3({ 1-4 bi¥(& rﬂ’ﬁ’é’rﬁﬂk’)lﬁetb’hﬂy]cé?@ﬁfiom’ﬁmst?N}lazétamlder
-met hyl sul f onyl met hyl ) phenyl ] pyrrolidi ne,

(R-1-13-({1-[bis(4- chIorophenyl)nethyl]azetidin 3--yl}-

.;nethylsulfony t_hyl ).phenyl l.pyrral i e )
(9)-1-13 ({1 o e et Fy A S a4zt ddin=3-y1)

I t hyl sd I Qi 2004 291
)(/R}é;rewfls ({1~ [%jsr%fﬁ%:@m oro hee]r?&)a))rrgt Iﬁ%? 8?15?%%@% o
-yl Yret hyl sul f onyl met hyl ) phenyl ] - N- net hyl ami ne,

"(*R) - N-[ 3- ({1-[ bi s(4-chl orophenyl ) et hyl ] azeti di n- 3- yI}- 5

net hyl . sul f-onyd)net-hyl-) gelienyi-lchitoreiphehngni) et hyllazetidin-3~y1l} -
(S)-N-[3-({21-[bis(4-chl orophenyl)nethyl]azetidin-3-yl}-

nethylsulfonylfmﬁfﬁHQqﬂﬂﬂqﬂ:thnwﬁUhWFaﬁbpepp&ma¢ES¢m1&e, [bi.s
.(4-chl.orophenyl ). nethyl] -3- [ (3, .5-bistri-

' fIuoronethylphenyl)nethylsulfonylnethyl]azetldine,

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

fl uorome_t]fé/l p(ﬁényzl'){ﬂe"t[lw-l SO PrPRPRPV T APeE hHl hezetidin -3~ —yl}-

(3,5—d1fluorophenyl)folsopropylacetamlde,

{RS)-1-[bis(4-chlorophenyl)methyl]-3-[1-{(3,5=difluoro-
phenyl}-l-methylsulfonylethyllazetidine,

15
(R}Y-1-[bis{d4-chlorophenyl)methyl]-3-[{1-(3,5~diflucro-

phenyl)-l-methylsulfonylethyllazetidine,

{ l1-[bis(4-chlorophenyl)}methyl]-3 [1-(3,5-difluoro-

20. phenyl)-l-methylsulfonylethyl]azetidine,

(RS)y-1 [blS(4 fluorophenyl)methyl] -3-{(3,5 dlfluoro—

phenyl)methylsulfonylmethyl]azetldlne,

25 (R)-1-[bis{4- fluorophenyl)methyl]—3 E(B 5- dlfluoro—

phenyl)methylsulfonylmethyl}azetldlne,



15 (9S). [ bis (4-chiorophenyl)nmethyi] -3- [(3, 5-bistri
fl uororret hyI phenyl ) et hyl sul f onyl et hyl j azeti di ne,
1- [ bi s(4--chl or ophenyl ) net hyl ] - 3- (phenyl sul fonyl 20 mes ISgblentter 2ddse,
(RS)-1-[bis(4-chl orophenyl)nethyl]-3-[(3,5-difluoro-
phenyl ) net hyl sul f onyl et hyl ] - 3-net hyl azetidine, 25 (R) -1- [bis
~(4--chlorophenyl)nethyl] -3- [ (3, 5-dif94uoro. -
phenyl ) met hyl sul f onyl met hyl'] -. 3- met hyl azeti di ne, 3 Septenber 2004 292
(S)-1=[ bi s(4-chl orophenyl)rrethyl] 3-[(3,5-difluoro- -
phenyl ) net hyl (éijI-flori;blwe(t‘lhﬁl}wSOnéEhyllamét-hdllhe3 [(3,5-difluoro-
(RS)-2-{1-[bis(4-chlorophenyl) net hy Ikazetidin 5 '
3-yl }-2- (3, 5-Fdiesm Yo s e Ry ané’%‘leé gryPraget dimae,

(R -2-{1-[Dbis(4-chl orophenyl)nethyl]azeditin-

3-yl }-2-(3, 5-di fl uorophenyl ).-N-cycl ohexyl acetam de, 10 (.S) -2--- { 1-

- (4-chl h : _ _
T o e opre Ry Bk €y AR BATF SRRE RN BT PKE) - 2 1~ [bis
4- chl t_hyl s s

oo oyl L BB o gy oresssine,

- (R) 2-{1-[bi s(4-chl orophenyl ) net hyl )azetidin- 3-yl } -2- (3,

5-di f l'uorophenyl) -N-isobutyl acetam de,
(S) - 2-{ 1- [ bi s(g)chl10ropherny kiyet hxh]—@mbh:epﬁeayy hetB01] -
2-(3,5-difluorophenyl)-N-isobutyl acetam de, -
(RS) - 2- { 1- [ bixs{ A hH-aridivenypheayhy mkanglsdifo8yYhpthyl Jazetidine,
.2-(.3,5-di fluorophenyl)--N-cycl opropyl net hyl acet am-de, 25 :
(R) - 2 {1 [ bi s(4 chl or ophenyl ).met hyl ] azetidi-n-3:y1]

- .lO (RR)—{l [ {(3-pyridyl)-(4-~ chlorophenyl)methyl]

' 3-[(3,5—d1f1uorophenyl)methylsulfonylmethyl]azetidine,

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

difluorophenyl)methylsulfonylmethyl]azetidine,.A |
15 | '

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

diflucrophenyl)methylsul fonylmethyl)azetidine,

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

20 difluorophenyl)methylsulfonylmethyl]lazetidine,

(RR) - {1-[ (4- pyrldyl)—(4 chlorophenyl)methyl] 3 -[(3,5-

dlfluorophenyl)methylsulfonylmethyl]azetldlne,

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

difluorophenyl)methylsulfonylmethyl]lazetidine,

[bis



- 2--(3,5-difluorophenyl)-N-cycl opropyl net hyl acet am de, 3 Sept enber 2004 293
- (S)-2-{1-bi s(4-chl orophenyl)net hyl ] azetidin-3-yl}- '

2- (3, 5-di fl uorophenyl) - N-cycl opr opyl et hyl acet ani de, 3 September 2004
(RS)-2-{1--[bis(4-chlorophenyl)nethyl]azetidin-3-yl}- .5

- 2-(3,5-di fluorophenyl)-N-isopropyl acet am de,

(R)-2-{1-[ bi s(4-chl orophenyl ) net hyl ] azetggi n- 3-yl } -

2-(3,5-di fluorophenyl)-N-isopropyl acet am de, 10
(-S)-2:{1--[bis(4-chlorophenyl) et hyl }azetidin-3-yl}-

2- (13, 5-di f| vorrspheryl (i—-dtlicsophepyilacdBarfi(de 5- @RSlueiephenyl)-

[ bt s. (4-chl orophenyl) nethyl] -3- [1.- (3, 5-difluoro-

‘phenyl ) - 1- netadhsul suddypinetlmeithaddpizgitigin-1-yl tmethyl) pyrimidine,
(R) -1-[ bi s(4-chl orophenyl)methyl]-3-[1-(3,5-difluoro _
phenyl ) -1- et hyl sul fonyl et hyl ] azeti di ne, _
(S)-1-[bis(4- chlorophenyl)neth [1 (3 i fluoro-.- 20-

- phenyl ) - 1- netﬁVﬁsGTﬂo ISR iﬁ%h%dlﬁé [ ~difluorophenyl) -

méﬁ?%&[ihé?%y&% g%§ﬁﬁ£§ﬁ§%%”§gﬂ¥3%ﬁg b%g-ﬁ %lﬁhggkyl)pyrlmldlne,

(R -1-Tbis(4- quorophenyI)nEthyI] 3-[(3,5-difluoro-
- phenyl ) net hyl sul f onyl net hyl ] azeti di ne, -3 Sept enber 2004 294

(9) - 1- [ bi s(4- fdyyarsaphen b3 L(3-5-di £L .
-phenyl)nethylétlfonylne%%@??%?%t,gqj 3-3-4i, % H2%Quorophenyl)

(RS -{1-[(3- QﬁﬂﬂﬂMkﬁﬂﬁ%m@ﬂh@&%@hﬁEﬁkkﬁﬂhh¥ﬁkyl}methyl)pyrlmldlne,
.3-[ (3, 5-difluorophenyl ) net hyl sul fonyl met hyl ] azet i di ne,".
(SS) {1-](3-pyridyl)-(4-chlorophenyl)nmethyl]-
[(3 5- d|f|uorophenyl)nethylsulfonylnethyl]azetldlne
16 (SS)-5-{(4- chlorophenyl)—{B [(3,5- dlfluorophenyl)—

,methylsulfonylmethyl]azetldln l-yl}lmethyl)pyrimidine,

(SS)—{l [(2 chloropyrld 5- yl}-(4 chlorophenyl)methyl]

.3 {(3,5- dlfluorophenyl)methylsulfonylmethyl]azetldlne,
15 - | '

fRR)—{l*[(2—chlordbyrid—5—yl)*(4—chloro§henyl)methyl]—

3-{(3,5-diflucrophenyl)methylsulfonylmethyl]azetidine,

(RS)~{1~[(2-chloropyrid-5-yl)-{4-chlorophenyl)methyl]

20 3-[(3,5-diflucrophenyl)methylsulfonylimethyljazetidine,

(SRY—~-{1~- [(2 chloropyrld 5- yl)—(4 chlorophenyl)methyl]—

3-((3, 5 dlfluorophenyl)methylsulfonylmethyl]azetldlne,

25 their optical isomers and their pharmaceutically
acceptable salts with an inorganic cr organic acid.
12. Process for preparing the compounds of

formula (I) according to claim 1 for which R represents



10 (RR)-{21-[(3-pyridyl)-(4-chl orophenyl)nethyl]-
3-[(3, 5-di fl.uorophenyl ) net hyl sul f onyl met hyl ] azeti di ne, _
(SR)-{1-T(3-pyridyl)-(4-chlorophenyl)nethyl]-3-[(3,5- 3 September 2004
di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azetidine, 15 (RS) - (1-- [ (4-pyridyl)
- (4-chlorophehyl) nethyl, ] -3- [ (3, 5
~diflu. orophenyl)net hyl su. | fonyl net hyl ] aze4 i di ne,
C(SS)-{1-[(4-pyridyl)-(4-chlorophenyl)nmethyl]-3-[(3,5 20
di.f l'vor ophenyl ) met hyl sul f onyl me-t hyl ] azeti di ne,
(RR) - {1-[ (4- pyrdabid 9=1 &r; Rk or Dphetnydh et glplred3eht3, & hydrogen atom
di f1 uor ophenyl ) net hyl sul f onyl net hyl ] azeti dine, 2.5
(Sk) - { 1-[ (4- pyrd BAl Fepdesthos raphedtidad red Bd) ] (R3:) (RR2b-tr which Rg
di f 1 uor ophenyl ) met hyl sul f onyl met hyl J azeti di ne, 3 Septenber 2004 295
(RS) - 5- (( 4- chepoprramd )a BrdqR B chﬂqmoﬁoph@me)%nts a radical

~met hyl sul fonyl net hyl]azeti di n-1-yl nethyl)p rlnldlne
" (SR) - 5- ((4- cht¥fopenySP218eF (L 5= y|56presents a

?ER}?;]yESSl(Jl(f nylﬁ%ﬁ%"ﬂé’l.?ﬁziﬁeé“%{ %r{l(als %a%lmt hél) 61\;frl mI ;il 08 racterized in

_;nethylsulfonyineth I azetldln 1-yl yI)pyrlnldlne 10
(SS)-5-((4- cht[ orop e(lnyﬁ t31[ f%f}nﬁh{}orophenyl)

~ met hyl.sul fonyl met hyl ] azeti di n-1-yl'Tsaet hyl ) pyri m di ne,

- (SS)-{1-{(2-chl oropyrid-5-yl)-(4-chl orophenyl)neth'yl. ]
-3-[(3,5-di fl uorophenyl ) met hyl sd&fonW et hyl ] azeti di ne, 15
._,(RR) (1-[(2-chl oropyrid-5-yl).- (4 chl Biropheny! ) met hyl ] -

- 3-[(3,-5-di-fl uorophenyl) met hyl sul f onyliret hyl ] azeti di ne, .
.(RS)-.{1-[(2-chloropyrid-5-yl)-(4-c z)ﬁﬁthyl]

1in which Ra represents_an eikyi, Het or Ar radicalraﬁd
 10 Rb represents a hydrogen atom or an Ar, Het or alkyl
_radical; Ar aﬁd Het having the same meanings as in
~claim 1, is reduced, the produst isclated and
..optionally'converted to a salt with an inerganic or'
organic acid. |
. 15 o : ‘ l3} Process for preparlng the‘compounds of
| formula‘(l) accordlng to clalm 1 for which R represents
a rsdical-CRle, in which Rl represents a hydrogen atom
-and Rgrepresents a radlcal C(Rg)(Rn)(Rn -in which Rg
'represents-a hydrogen-atom, Rz represents a radlcal
20 -50;~Ar, —SOZ Het or ~50zalk and Riz represents a
hydrogen atom or a radlcal Ar or Het characterlzed in
that a.derivative RsCH(Br)Ry is reacted with a

derivative of formula:



20 3-[(3,5-difluorophenyl)nethyl sul fonyl net hyl ] azeti di ne,
"(SR)--{1-[(2-chl oropyrid=5-yl)-(4-chl orophenyl)-nethyl]-

3-[ (3, 5-difluorophenyl)net hyl sul fonyl met hyl ] azeti di ne, 323eptdisber 20p4i cal

i soners and their pharmaceutically acceptable salts with an inorganic or
organic acid-. 12. Process for preparlng t he compounds of fornula (1)
according to claim1 for which R represehts 3 Septenber 2004 296 a radi cal
'CR1R2r in which R1 represents a hydrogen atom and.R2 represents a radical
C (R8) (R11) (R12) in which R8 Kepresents a hydrogen atom R11 represents
~a radical -SO2-Ar, -S02-Het or -iCQaIk and R12 represents a hydrogen”
atomor a radical Ar or Het, char i zed hat a derivative of

formula: in which Ra represents an aIk ﬁe@ or Ar radical and 10 Rb
represent's a hydrogen atomor an Ar, r al kyl radical, Ar and Het
havi ng the sanme neanings as in cIa|n11 Ps reduced, the product isolated.
-and .optionally converted to a. salt with an inorganic or organic acid. 15
13. Process for preparing the conpounds of fornula (1) according to claim

1 f which R di cal which Rl t
hyd?ggenlgton1rand%%R% r ép 5%%% %a Pa&?@gﬂln ﬁ%;g(Rﬁi)Eggég;fPﬁﬁﬂﬁlch R8
represents- @&9&%@&%5@%%@‘aR%§dr§§EﬁS§@BﬁO%rr§9'ﬁal g9, S02- A%F 802 Het or

- -S02al k and RI2 répresents a ogen “at o of 'a’ Fadigal CArd
CharaCLeFEZeQaUﬁcaHhami.%n@eﬁbﬁahh¥§n83gﬁe(gékeRﬁehﬁlﬁsgcggdlM‘th a

claim 1, the product isolated and 6ptionally converted
to a salt with an inorganic or ofganic acid.
14. Process for preparing the compounds*of
rformula {I) accorqing to claim 1 for which R represents
10 -a radicgl C=C{Rs) S0OsRs or C%CfR7)SOZalk; characterized in'

that a derivative of formula:

-

Rc
S0 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
optlonally substituted with a radical —CSO phenyl, Rc

20 represents a hydrogen atom or an acetyl radical, R3, Ry,

Ar and Het having the same meanings as in claim 1, is



derivative of fornmula: 3 Septenber 2004 297 HN | in which Ra represents an
“al kyl, Het or Ar radical and Rb represents a hydrogen atomor an Ar, Het
or-alkyl 5 radical, Ar and Het having the sane neani ng$ Septdmber@0gdm 1, the
product isolated and optionally converted to a salt with an inorganic or
organic acid. 14. Process for preparing the conmpounds of forrmula (I)
according to claim1 for which Rrepresetts 10 a radical C=C (R5) S02R6 or
C=C (R7) S02al k, characterized in that a derivative of fornmula: R3 Rc

SQ2Ra Pb 15 i C i t her resents a radical Ar or Het and Rb
represents a%%eﬁ‘?fg Ipréﬁl”éﬁ:kﬁlsorlé&le@aland' SPtRQ“F‘ééVesents an al kyl
.radi cal -and I%bonrve [es het erocy cl oal k or heterocycl enyI

radi cal -optionally Slr,]l:bstltlﬁed Wit hh & & |rc‘§"§‘lrll c8& Bﬁ\éﬁi} RE1go
‘represents a hydrogen at:om gro%s%c%?ésgp%gacékgzgg& ESQPSAh %Pg Het havi ng
y .

the sane neanings as in claiml nber Fed t he

product i sol atgdnand @nt i2eR)dd ncervented 10 rarsahl W khréﬂrbg%gén' cor

organi € aci d.
-5 a radical C=C(Rs)SO;Rs or C=C(R;)SO;alk, characterized in

that RiCH(Br)Rs; is reacted with a deri#ative,of formula:

HN—
OH

50,-Ra

b

. in which either ﬁa'reﬁresents a radical-Ar or Het and
10 Rb represents;a.hYdrogen'atom or an alkyl radical, or
Ra iepresents an alkyl radical and Rb feprgsents a-
éy;léalkyl, heterocycloalkyl or heterocyclenyl radical
optionaliy substituted with a radical -CSO-phenyl, Rc
represénts a hydrogen atom or an acetyl radial, Rs, Rg,
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) accordlng to clalm 1 for which R represents
20 a radical CRiR; 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
~CO-NRzgR27 and Rig represents a radical Ar or Het

characterized in that an amine HNR3gRz7 in which Rsg and



15. Process for preparing the conpounds of fornmula (1) according to claim
1 for which Rrepresents 5 a radical C=C (R5) SO2R6 or C=C (R7) SQal k
~characterized in that R3CH (Br) R4 is reacted with a déSeptanbes 2804 f or nul a:
“02-Ra in which either. Ra represents.a radical Ar or Het and 10 Rb :
represents ,a hydrogen atomor an alkyl radical, or Ra represents an

al kyl -radi cal and Rb represents a cycl%ﬁﬁ kyl , heterocycl oal kyl or

het er ocycl enyl radical optionally substituted with a radical -CSO phenyl,
Rc 'represenﬁéawg%;dro en atomor an acetyl radial,  R3, R4, 15 Ar and Het
havi ng  he odHE WEERi be SANT LA, 2 He B 1iSoIsResE End
optionally CQﬂMﬁqEﬁpeEoéi%d§%5Emu éph an inorganic or organic acid. 16.

. Process for:preparlngc¥he compounds ‘of formul.a (1) according to claim1l
for which Rrepresents 20 a radical CRIR2 in which Rl represents a hydrogen
atom and R2 represents a radical _C (R8) (Ry) (R10) in which R8

represents a hydrogen atom R9 rep@esents a radical -CO NR26R27 and R10
represents a radical Ar or Het, KR, racterized in that an am ne HNR26R27 in
whi ch R26 and 3 Septenber 2004 299 R3Z_have the same neanings as in claim
1, 'is reacted with an acid of fornmula: Ro in which R3, R4 and R10 have the
same neanings as in claim1l1, the pr i seglaved and optionally converted
to a salt with an inorganic or organic acid.

10

in which Rs, Rq-énd Rip have fhe'same meanings as in
'claim-l, the product isolatéd and optionally converted
' to a salt with an inqrganic'or_organic.acid.
- 17. " Process for preparing the compoﬁnds of

10 fbrmula (1) aééording to claim 1 for which R represents .
a radical CRjR; in which R; represents a hydrogen atom
and Ry represents a radical C(Rg} (Re) (Ryp) in whichﬁRB
represents a hydrogen atom, Rg represents & radical
-—COOH .and Rﬁ répreéents a r;dical Ar or Het,

15 characterized in. that the cbrreSponding ester of

formula:

COO0alk
~~

Ry

in which R;, Ry and Rip have the same meanings as in
20 claim 1 and alk represents an aikyl radical (1-6C in

“the form of a Stfaight or branched chain, is



17. Process for preparing the conpounds of 10 fornula (1) according to
claiml1l for which R represents a radical CRIR2 in which Rl represents a
hydrogen atom and R2 represents a radical C(R8) (R9) (Replenber@bdsh RS
“represents a hydrogen atom R9 represents a radical -000H and R10

- represents a radical Ar or Het, 15 characterized in that the corresponding
~ester of formula: in which R3, R4 and®10 have the same meanings as in 20
-claim1 and alk represents an aIkyI radical (1-5Cin the formof a
straight or branched chain, is Septenber 2004 300 hydrol yzed, the product
“isolated and ooy t@&n?&P@&&ttésﬁlééﬁg ﬁPFhOBﬁlPﬁéiéénlc or organic

acid. 18. 'Process fo preparlng onpounds of according to
~claim1 for WWCR C{Eregeﬁégt §8|&8Pr€§TﬁE Pﬁ RﬁgﬁﬂlélgFé Presents a

- hydrogen atom and R2 represeg %egsr%glcgkegg é gﬁg gRlog RQawh%ch Re

represents a hydrogen atom represents CH2OH and
" Rio representﬁ&ndlaadl @3] BecRbingelo ehakacherLzednippt ha nd of
formula: 10 2 Fn ﬁh lﬁags? R4 énd Rio haveEP g %gﬁeggggggngs as

in -claimsl @n&aailltauemﬁer&trs WL k! repdiegahtblabfyhifodent Beoformof a
strai ght or -branched chain), is reduced, -the product isofated and
optqonally canveredepdesestlta radical C(Rg) (Re) (Rip) in which Rg
represents a hydrogen-atom, Rg réprésents a radical
. —-CO0alk or ~-CH;0H and Rjp represents a radical Ar or

.Het, characterized in that_a'compouhd of formula:

10

I_‘\\T—Cboalk -

Rw '

.in which Ri, Rs and Rjp have the same meanings és in
claim 1 and alk represents an alkyl radical (1-6C in

15 the'fo:m of a straight or branched chain), is reduced,
the product isolaﬁed éndloptionally coﬁverted to a salt
with an inorganic of organic acid. |

:19.'_Prgcéss-for'preparing‘the compounds of

.formuia'(I)'acéofding to ;laim'l;for.which R represents

20 a radiéai_cﬁﬂﬁhin which Rl_repfesenté a hydrogen atom
aﬁd R, fepresents é radical CfRé)(ﬁg)(Rm) in which Rg
‘repreéents'é hydrogen atom, Rg'répresents a radibal
—NHCOCalk and Rig représents'a radiéal Ar or Het

characterized in that an alcohol alkOH for which alk



Wwith an inorganic or organic acid. .19. Process for preparing the conpounds
~of formula (1) according to claiml.for which R represents .20 a radical
CRLR2 in which Rl represents a hydrogen atom and R2 re@ﬁesmmhﬁra%‘hdl cal
C(R8) (R9) (R10-) in which R8 represents a hydrogen atom R9 represents a
‘radical -NHCOCal k and Rio represents a radical Ar or Het, <characterized in
that an al cohol al kOH for which al k 3 Sdbt enber 2004 301 represents an
~alkyl radical (1-6Cin the formof a straight or branched chain) is

" reacted with a derivative of formula: =c=o RIOin which R3, R4 and Riff
have the san®EeRERFicREsS a8 pAkvél grmicalt Hé-fFodbcthpsbpanedfand optional ly
converted to a salt with. an_inorganic or ani ¢ acid. 20. Process for
preparing th@té"@ﬁ'ﬁ@l’}n(% BFanféeFoF%ﬁll&)( L éégSFﬁijntjl’EB laim1 for which R
represents a radl cg % iich Rl represents a hydrogen atom and R2
represents a Fadi'€aVE )fO(rﬁm? fRi0) in which R8 represents a hydrogen
atom Rg represents a radical -NH NH al k and R13 represents a radical Ar
or Net, 15.characterized in that an am ne al kNH2 for which alk represents
an alkyl radical (1-6Cin the Fgimwef a straight or branched chain) is
reacted with a derivative of fornul & 3] Septenber 2004

YN-C-O

HTO

in which R3, R4y and Rjg have the same meanings as in
claim 1, the product isolated and optionally converted
to & 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 CRiRz in which R; represents a hydrogen atom
and R; represents a radical C(Rg) (Rg} (Rip) in which Rs
represents a hydrogen atom, Rg represents a radical
-NH-CO-NH-alk and R;y 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 feormula:



R4 N=C=4 'Rio in which R3, R4 and ' R10 have the sane neanings as in
formula (1),, the-product isolated and optionally converted to a salt with
an inorganic or organic acid. 5 21. Process for prepar Br8gptdmbet20pounds of
..forrmula (1) according to claim1l for which Rrepresents a radical CRIR2
in which Ris a hydrogen atomand R2 represents a radical -C (R8) (R9)
(R10) , R8 is a hydrogen atom RO is &0zadical -CH2--HHR28, R28 represents
a .10 -CH2--alk or benzyl radical and Rio represents a radical Ar or Het,

characterized in that a derivativeRmof formula: -\\r----NH z Rio 15 in
~which R3. R4 and R10 have the sane|feanings as in claiml, is reacted with
an al dehyde RdCHO for which RdAR esents a -CH2--al k or benzyl radical

‘and alk Trepresents an aIkyI'raaicaIN6%=BC inthe formof a straight or
‘branched chain), -the product isolated and 302 N 3 Septenber 2004 303

optionally converted to a salt with +Ror 4d%i9r organic acid. 22.
Process for preparing the conpounds of Q\(gﬁﬂ :

R

10

in which Rj, Ré and Ryg have the'saﬁe meanings as in
- formula (I)} the.product isolated énd optionally
converted to a sélt with aﬁ inorganic or organic acid.
5 7 21. Process for preparing the compounds of
formula fI) according to claim 1 for which R represents
a radical CRiR> ih which R; is a hjdrogen-atom and R;
' fepfesents-a radical -C(Rg)(Rg)(Rm,,;Rg is a hydrogen
atom, Rg is a radiéal ~CHo-NHRgg, Rag represénts a
10 -CH;-alk or benz?l_radical and R;p represents a raaical
Ar or Het, characterized in that a derivative of

formula:

Y.—NHz

F%‘10

15 in ﬁhigh R3;‘R4 and Rig Have'thé same meénings as in
claim 1,'is reaéted with an alaehydé RACHO fo£ which Rd
represents a -CHy-alk or benzyl radical and alk
répreSents an alle fadical (1-6C in the form of a

straight or branched chain), the prodict isolated and



formula (1) according to claim1 for which Rrepresents 5 a radical CRIR2
in which RL is a hydrogen atomand R2 represents a radical -C (R8) (R9)
(R10) , R8 is a hydrogen atom R9 is a radical -CH2- NBRXplerft®s 2084r esent s
a radical -SQRalk and R10 represents a radical Ar or Het, characterized in
“that an amne of fornmula: 10 H2 Rio in which R3, R4 and R10 have the sane
meanings as in claiml, is reacted wit3iD& derivative O SQ2Re for which Re
‘represents an al kyl radical (1-6Cin the formof a 15 straight or branched.
‘chain), the product isolated -and optionally converted to a salt with, an
_inorgani c or °Rigadild vagicavezied Ppoeesdltorighepar ingrghricoapounds of
“formula (1) according to claim1l for which Rrepresents 2.0 a radical
CRIR2 in whi OF RPY4Ss 251k drogen at om and R2 represents a radical -C(R8)
(R9) (R10) , RBis-a héﬁrog at om a radical -CH2-NHR28i R28
represents a 3 Septenbér 20045645 58|rcBFePé@NﬂaFReaﬁﬂmF&Bn?lép?Esents a
radi cal Ar or ract in_t erlvat ve,of formula: R3 Rio
" in which R3, f E‘?n i II;@ %a\%e tﬁggsgﬁeg%éﬁlg 5%4s %‘ﬁCh %af?r?’i‘?s?’ét?eact-ed
Wi th a derg vat ipueiRELNCER| 8] M'mchRler €Rr Qsﬁ95§083naglc(¥rln Lagigal (1-6Cin

the formof a
' represents a radical —C(Rg)(Rg)(Rm), Rg is a hydfogeh
'atOm, Rg 15 a radical —CHngHR%, Rog represents a
-radical -80,alk and Ryg repreéents a rédical.Ar or Het,
characterized in that an amine of formula:

- 10

| |
\w//__NHz
Rio
in which Rz, Ry and R;p have the same meanings as in
élaim 1, is reacted with a derivative ClSOgRé for which
. Re represents an alkyl radical (1—6C in the form of a
15 _straight 6r branched chain), the product isolated and
‘optionally converted tb.a sa}ﬁ ﬁith‘an inorganic or
:organic aéid.
23. Process for preparing the compounds of
'fprmulé (I)-according té claim 1 for which R repfeseﬁts
20 a radical CRijR; in which Ry is a hydrégen atom aﬁd R2
represents a radical -C(Rg) (Rg}) (Rig), Rgs is a hydrogen

-atom, Rg is a radical -CH;-NHRj;g, Rzg represents a



~straight or br-anched chain), the product isolated and optionally converted
- to a salt with an inorganic .or- 10 organic acid. 24. Process for preparing

t he conpounds of fornula (1) according to claim 1l for3WeptEmtiRr2efd4 esents a
radical CRIR2 in which Rl is a hydrogen atomand R2 represents a radical
-C(Re) (R9) (R10) , R8 is a hydrogen 15 atom R9 is a radical CH2-NHR28,
R28 represents a -CQal k, cycl oal kyl al ky3}@&&ar bony. |, cycl oal kyl carbonyl, or
-:CO (CH2).,,™ radical and R10 represents a radical Ar or Het,
characterized in that a derivative of fornmula: 3 Septenber 2004 305 Rya in
which R3, R4 FARRD H&rd'HHd safe Frearf RSt i Hiqall A ©reacted with
an acid for_ which Rg represents an alkyl (1-6C in the formof a
‘straight or rarftied ifdiiped éfcltg’é‘ltkyf‘l (j:?-rf(?é)télvﬁyloeflfeénilﬁafhe_ formof a
straight or branched chain); cycl ogl kyl (3-10C) or -(CH2)OH radical and n is
equal to 1, 2 or 3, the-producg igolated and optionally converted to a
salt with an inorganic or organit asid. 10 25. Process for preparing the
conmpounds of formula (I) according NorTlaim 1l for-which R represents a
radical CRLIR2 in which Rl is a hydroggen atomand R2 is a radical

- CONR13R14, characterized in that an-amne 4 in which R13 and R14

" have the sane neanings as in 15 claim1, iF reacted with a derivative of

fornula: COOH
Rio

5 in which R3; Ry and Ryo have the saﬁe meanings as in
claim 1, is reacted with a derivative RENCO for which
RE represents-an.aikyl radical (1-6C in the form of a
straight or branchéd chain), the product isolated and
opticnally converted to a salt with an inorganic or
10 organic acid.
‘24, Process for preparing the comﬁounds of
formula (I) according to claim_l.for which R represents
a radical CRyR; in which R; is a hydrogenratom and R,
represents a radical -C{Rs) (Rg) (Rio}, Rs is a hydrogen
15 atom, Rg;iS»a_rédical-—CHZ—NHRm, Rzg represents a
-COalkf bycioalkylalkylcarbonyl, cy?loalkyicarbonyl or
—CO—(CHﬂnOH radical and Rm.represents a radical Ar.of

Het,'characterized in that a derivative of formula:



in which R3 and R4 have the sane neanings as in fornmula (I), the product

i solated and optionally converted to a 20" salt with an inorganic or
organi c ‘aci d. 3 Septenber 2004 306 26. Process for pregd&eptagphen@084npounds
of formula (1) according to claim1 for which Rrepresents a radical
CRIR2 in which RLis a hydrogen atomand R is a radical --CH2-CONR13R14,
characterized in that an am ne HNRI3R14%5n which R13 and R14 have the sane
meanings as in claiml, is reacted with a derivative of formula: R3 R4 N
LI1'i TCOOH i n which R3 and R4 haveRf he sane meanings as in claim1, the
“product isolated and optlonall%bré¥¥erted to asalt 10 with an inorganic
or organic 'acid. 27. Process eparing the conpounds of fornula (I)-
~according to claiml for which Rrepnesents a radical CRIR2 in which Rl is
a hydrogen atomand R2 is a radical]--CH2- CONRL3R19i characterized in that

a 15 derivative of formula: ~CONR13 i i R3, R4, R13 and R14 have
~the sanme neanings as in claiml, is redu € product isolated and 20
optionally converted to a salt with an in rganlc or organlc acid. 3
~Sept enber 2004 : R

10
- in'which R3, Ry and Rjp have the same meanings as in
claim 1, is reacted with an acid HOOCRg for which Rg
_ represents.an alkyl (1-6C in the forﬁ of a étréight or
5 braﬂched chain),,Cycloalkyl(B?lOC)alkyl(1—6C in the
form of a straight or branched Chain),
cycloalkyl (3-10C) or -(CH;),OH radical and n is equal to
1, 2 qr'3, the~br§du¢t isolated and dptionallQI
cbnverted to a salt with An inorganic or oiganic 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 —CQNRHRﬁ; characterized in that an amine
HNR;3R14 in which R;3 and Rjs have the same meanings as in

15 claim 1, is reacted with a derivative of formula

3
R‘w\\

N__

COOH

in which Rz and R; have the same meanings as in formula
(I}, the product isoclated and opticnally converted to a

20" salt with an inorganic or organic acid.



307 28. Process for preparing the conpounds of "formula- (1) according to
claim1 for which Rrepresents a radical CRIR2 in which RL is a hydrogen
atomand R2 represents a radical -SOR6r charact eri zed3iSeptdnatier 2064
derivative of formula: SR6 in which R3, R4 and R6 have the sane neani ngs as
“in claim1, is oxidized, the product isolated and optionally converted to
asalt with an inorganic or 10 organi GGfcid. 29. Process for preparing the
~ conpounds of formla (1) accordlng toclaim1 for which Rrepresents a
radi'cal CRIR2 in which RL is a hydrogen atom and R2 represents a radical
- -S02R6, characterized PR-t hBrogesss5ider byappyénef ther aohpouRkds & N N SOR6
in which R3, R4 and R6 have the sanme neanings as in claimil, is oxi di zed,
t he- product |§6FE@€d(§ﬁdaEGOSBﬂP8n5PI9l€6ﬁv rfed vBiahshl remienenns

i nor gani c or an| er . 2004 308 30. Process for preparing
conpounds of ° ; ?ﬁ? %dﬁbr S‘ ¢Faf ' 19F 8P RN ERM RRRE pResient s

‘@ radical ~CHp;-CONR;3Ry4, characterized in that an amine
'5_ HNR;3R14 in which Ri3 and RM have the same ﬁeanings as in
claim 1, is reacted with a derivative of formula:

3
H4_§\

N_..._.

4 - COOH
~

"in thch R; and Ry have the séme meanings as in claim 1,
the product isolated and‘optionally converted to a salt
10 Qith an inorgaﬁic or,brganic acid.
27. Proéeés fqr preparing the compounds of
formula (1) accbrding to claim 1 for which R repreéents
a radical CR;R; in which R; is a hydrogen atom and R> is

a radical -CH;~-CONR;i3R;4, characterized in that a

15 derivative of formula:

Q§//CONR R

in which R3, R4, Riz and Rys have the same meanings as in
claim 1, is reduced, the product isclated and
20 optionally converted to a salt with an inorganic or

organic acid.



“aradical CRIR2 in which RL is a hydrogen atomand R2 represents a radical
-CORE or -CO-cycloal kyl, 5 characteri'zed in that a derivative of formula:
R3 R4~ CON(CH3)OCH3 in which R3 and Ry have the sanme nm8&idpteysbax20D4 cl ai m
1, is reacted with a derivative RhMgBr for which Rh has the sane neani ngs
as R6 in claiml or else represents a 10 radical cycloal kyl (3-10C), the

- product isolated. and optionally convei®ed to a salt with an inorgani c or
-organi ¢ acid. 31.  Process for preparing the conpounds of formula (I)
according to claim1 for which Rrepresents 15 a radical CRIR2 in which Rl
is a hydrogen atom and 4% ré’ﬁﬁ@%ﬁt fox pagpealing- CheOHpmpRENdEREE) or -C
(OH) (R6) (alz%%ag characterized in that a derivative of fornmula: 20 CORE
3 :Sept enber Big () WS RPI ke srdirRg Ve Whiehs RBnsepaaniengs as in
claiml, is react t derivative R.MgBr for which R has the sane
meani ngs as QL%Claﬁlc B C}h% B G eﬁrseéer'?é’gré’ﬁe&l RyP™r 88FcBE (1-6C in

the form of e t, qr, Qranch a roduct isolated and
-~ optionally conver eg.!t%g aa(%sglch\r/i\n t%g)g |%}g%6%%?er9?e oJrIbaW??: atid. 32.

Process foy preapasdngd ke erpyads of
' 3
Y
. N—

N

SR,

in which Ri, Ry4 and R¢ have the same meanings as in
‘claim 1, is oxidized, the product isplated and
optiénally converted to a salt with an inorganic or
10 organic acid. | |
29. Process . for preparing the compounds of

- formula (I} accofding to claim 1 for which R represents
a radical CRiRz in which R; is a hydrogen atom and R»
represents a radical -SOsRg, characterized in that a

"15. derivativé of formula:

in which Ri3, Rys and Rg have the same meanings as iﬁ
claim 1, is oxidized, the -product isolated and
20 optionally converted to a salt with an inorganic or

organic acid.



formula (1) according to claim1 for which Rrepresents 10 a radical CRIR2
“in which ' RL is a hydrogen atom and R2 represents a radical -C(=NGCal k) R6 or
- C(=NO- CH2- CH=CH2) R6, characterized in that a derivati B&epEmben 2004 a: 15
"COR6 in which R3, R4 and R6 have the same neanings as in claiml, is
reacted wth-a derivative RRONH2 for which R represents an al kyl radical
.(1-6Cin the formof straight or brandtsd chain) or CH2-CH=CH2, the
product 20 isolated and optionally converted to a salt with an inorganic
or organic acid. 33. Process for preparing the conpounds of formula (I)
according to claim1l f@éP.whPthcRsseprespnepaaingdecapoundRIB2 in which RL
- is a hydrogen atom and R2 3 Septenber 2004 310 represents a radical -CH
(R6) NR31R32|f°RB‘TlQndImacﬁéﬁ‘ﬂé@‘énto AydimgénfarowsjchhBr acpeeseadsin t hat
_aqueous ammonia s reacted with a derivative of formula: 5. in which RS,
R4 and R6 ha@erPﬁécgén‘éRrFéﬂaﬁPnQ@l&’é‘ Bn 1g| ai hydragen MstempaedeRis a
net hyl sul fon)él ox i ca (5 roduct isol ated and optionally converted to
asalt wth"s SPgﬁn?cr 1‘6‘? anteRad . "9 B lgaldedss for preparing the

SRl g R
R.&

CON(CH,)OCH

in which Rz and Ri have the same meanings as in claim 1

1s reacted with a derivative RhMgBr for which Rh has

the same meaniﬁgs as R¢ 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 CRiR; in which R; is a hydrogen -atom and R,

represents a radical -C(OH) (Rg) (Ry2) or

-C(OH) (Rg) (alkyl), characterized in that a derivative of

formula:




represents a radical -CH (R6) NR31R32, R31 is a hydrogen atomand R32 is an
al kyl-, Ar or -alk-Ar.radical, 15 characterized in that a halide Hal R31 is
reacted with a corresponding conmpound of fornula (1) Bdepidmizdr 2804
represents a radical CRIR2 in which RlL is a hydrogen atomand R2
represents a radical -CH (R6)NR31R32, R31 and R32 are hydrogen atons, the
product isolated and 20 optionally cons®aed to a salt with an inorganic or
organi c acid. 35. Process for preparing the conpounds of fornula (1)
according to claim1 for which Rrepresents a radical CRIR2 in which Rl is
_a hydrogen atanwhidhRR33 Mepnenber h2004tBalsampresanings &adigal - CH (R6)
NR31R32, R31 and R32 are alkyl, Ar or -alk--Ar radicals, characterized in
that a hali8é2i@l R32ipsreeateddwinih haadenivaspvadRigBonporndhieh formul a
(1) for which Rrepresents a radical CRIR2 in 5 which R1L is a hydrogen atom
and R2 repre8enf@Sathadsene maaniays (76) RMREDRS221R31,i sraehyer ogen at om
and R32 is an__alkyl, Ar or_-alk-Ar radical the product isol ated and
optionally.05ﬁ95?§%8t§0a% §5¥¥lwf?%ﬁ%%liﬁ%?é%n+% Bre BegmandE acid. 36.

Process faqr eparing the compounds of fornmula (1) according to claiml
for.mhicth gég?é@%ﬁtgrh%F?%§$%§Ig%?&. ¢ i PP ERARAE | sselakrA ciedt’  at om and
R2 . represen igal - ). NR31R3 R31 is 'a hydrogen atom and R32
is a (2-60 %?E€?5§?1§< 9%%%§{§A°r%ﬁacﬁ‘?,‘”€h an inorganic or -
' organic acid.

32. Process for preparing thé compounds of
formulé (I)_according to,c;aim 1 for which R represents
10 a;radical CRﬂQ iq which R; is a hydrogen atém and R;
represents a radical -C(=NOalk)Rs or
=C (=NO-CH;-CH=CH,) Rg, characterized in that a derivative

of formula:

COR,
15

in which R3, R4 and.Rs have thé same meanings as in
claim 1, is reactéd with a derivative RjONH, for.which
Rj represents‘an'élkyl radical (1-6C in the férm of a
str;ight or_brahched chain) or —-CH;-CH=CH;, the product
20 ‘isolated and optionally converted to a_sélt with an
indrganic or organic acid. |
33. Process for preparing the compounds of
formula (Ij according to claim 1 forlwhich R represents

a radical.CRiR; in which R, is a hydrogen atom and R,



-15 characterized in that an al dehyde RaCHO for which Ra is an alkyl or

- -alk-Ar radical is reacted with a correspondi ng conpound of formula (I)'for
“which R represents a radical CRIR2 in which Rl is a hpdeptpmberg08m and R2
represents a radical -CH (R6) NR31R32, R31 and 20 R32 are hydrogen atons,

t he produect isolated and optionally cé$verted to a salt with an inorganic
or organic acid. 37. Process for prep g t he conpounds of fornula (I)
according to claim1l for which R represents 25 a radi cal CR1IR2 in which Rl

. is a hydroge R2 presen NR31R32, R31 is an
al kyl, Ar op: H%Lgei&dsr di cgjllcgﬁd %é% gﬁg“ 2'6(531 ’E@IRﬁr LepEsseefal k- Ar
radlcal char i<t h r 4 al dehyde .RaCHO f or

which Ra is éﬁﬁﬁﬁ%%%@@%fﬁgé %%a@QC% gﬁggﬁngg Fé%gteg%%ouﬁ am%8pﬁ§spond|ng

conpound of  formadcadd wiftdr aMaieeh vRek RN %%e%%m%lr adical CRIR~in which

Rl is a hydrogen atomand 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 go a salt with an inorganic or organic

‘acid. 38. Process for preparing th |%onpounds of 10 formula (1) according

toclaiml for which R representﬁ adical CRIR2 in which Rl is a hydrogen

atomand R2 represents a radical TRE) NR31R32, R31 and R32 form' with
the nitrogen atomto which they are a tached,a

YOMS
.Bs ‘

in which R;, Ry and Rg have the same meanings as in
_cla;h 1 gnd Ms répresehts a methylsulfonyloxy radical,
the_product isoLated'andVoptionally converted to a salt
with an inorgénic or organic acid.
- 10 '34. Process for preparing the compounds of

formula (I} according to claim 1 for which R represents
a radical CRjR: in thch Ry is a hydrogen atom and R;

' | represents a radical -CH{Re¢)NR3;Ri2, R is a hydrogen
atom and én 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 CRiR; in whlch R; is a hydrogen
atom and Ro represents a radlcal ~CH (Rg}) NR31R32, R3; and
R3» are hydrogen atoms, the preduct 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,



. heterocycl e chosen from aziridinyl, azetidinyl,. 15 pyrrolidinyl and ‘
pi peridinyl, characterized in that a dihalide Hal-(2- S%Q?Ik Hal is reacted
with a correspondlng conpound of fornmula (1) for whic@SRpierehar@9emts a
‘radical CRIR2 in which Rl is a hydrogen atomand R2 represents a radi cal
“-CH (R6) NR31R32, R31 and 20 R32 are h%drogen atons, the product isolated
and- optionally converted to a salt w tHlan inorganic or organic acid. 39.
Process for preparing the conpounds of formula (1) according to claim1

for which R represen 1 in which R1L is a hydrogen atom
~and R2 repre§8 ngﬁn&ﬁdﬁ Fglﬁﬁﬁ ?ﬁﬁgséggkR“%hg?héFé?ﬁ%éda¥% that a
derivative o mu Sept epper: 2004 313 R3 nd R6 have the
sane neanlngélggifnhgla§ ?Els reaé cat tﬁ ar%%#?§éf?@e ékﬁ%l% for :

whi ch al k- represgot Ra 2R, ALY RA6AL b ACdoB LR ﬁgoggg nggmatrai ght .

or branched chain), e product 1solate opt to a salt

with an inorganke-AG1a0f9RNESraghdeh 4R v § 9@§§§t£0£ Pk e: gonpounds
of formula (1.) according to claim1l fr ﬁmhlch R reprgggi%ggR%g aﬁradlcal

CRIR2 in whiehiBh R§ is Wd{ﬁgﬁge‘ﬂ QB can th P ng@'iag&%@taﬁté radihbeakal-
. - CH(R6) NHCONHal k, characterized in that a 'derivative of fornula: 15 in
whi ch R3, RA-QHIRREHARE,t Re: saame reaniaygm ascdm arel &3 ds 4s reacted with
‘a. derivative al kNCO for which
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 pfeparing the compounds of
formula (I) accofding to claim 1 for which R represents
'a radical CRiR; in which R; is a hydrogen atom and R
represents a radical -CH(R¢) NR31R32, Ry is a hydrogen
atom and R3; is a (2-6C) alkyl or -(2-6C)alk-Ar radicai,
15 characterized in that an aldéhyde RaCHO for which Ra is
| an alkyl or —alk—Arrradiﬁal is reacted with a |
cbrresponding_compound of formula (I)'for which R
represents a radical CRle in whiéh R; is a hydrogen
~atom and Rz-represeﬁts a radical -CH(Rg)NR31R32, Ri3p aﬁd
20 Rasa aré hydrogen atoms,'the product isolated and
éptionaliy converted to a.salt with an inorganic or
organic acid.
| 37. Proceés fdr prepéring the compoundé of
| formula (I} according to claim.l for which R fepresénts
25 a.radicai CRiR; in which R; is a hydrogen atom and R;
represents a‘radical -CH({Rg)NR31R32, Ra3; is an alkyl, Ar
or -alk-Ar radical and Rj is a (2-6C) alkyl or

(2-6C)alk-Ar radical, characterized in that an



al k represents an alkyl radical (1-6Cin the formof a straight or
- branched chain), the product isolated and optionally converted to a salt
with an inorganic or 20 organic acid. 3 Septenber. 200433eptetber2p8éess for
preparing the conpounds of fornula (1) according to claim1l for which R
represents a radical CRIR2 in which RL is a hydrogen atom and R2
represents a radical or -CH.(R6)NHCCR3£¥“%haracterized in that a
derivative of formula: in which R3, R4 and R6 have the same neanings as in
claiml, is.reacted Wt erivative R31COCH. fQr ich 10 R31 has the sane
meani ngs asi%i%ggﬁq% £24Re SFO&%&F% F@oﬁﬁt§8A§g5Y€gPFoﬁ§#FyAéonverted to a
~salt with an_ | anic .Qr. organi.c.acid.. 42. .Praocess for preparing the
-conpounds ofrafggﬁﬁlgs(ﬁ%agggor %%8 fo“CrarnfT™ 6PgwﬁP@ﬁ°Enge8Fesehts 15 a

radi cal CRLRZ 4 g4 qq)R%bgsw%igﬁd@ogggfgggﬁ$gng @%ggﬁgpgéﬁgéfjﬁlraQical

-CH2- COR6i characterized in that a de e of

"\, , CO-N(CH3)/@GHdh 2Q LB WhiphrBgeangdc B4 haver) he SR MRAN N9y a5 in claim

1, is. - reacted with derivative of formula R6MyBr for which 3 Septenber
12004 315 .5 R6OaRst B3 Ra5e RNEARI A0SydSodén Chebi dnd tHe PEOgyCt isol ated
and optionally converted to a salt with an inorganic or organic acid.
e alkyl, Ar or -alk-Ar radical, the product isolated and
optionally’cén#ertedrto a salt with an inorganic or
organic adid, | |
| 38. P;ocess for'preparing thefcompounds of
10 formula (1) écco;ding to claim 1 for which R represents
a radical CR;R; ih which R; is a hydrogen atom'aﬁd Rz
‘represents a‘?gdical —CH(RQIHQ;RR, R31 and Rs; férm'with
the nitrogen atom to which they are attached a
heteraocycle chosen from aziridinyl,\a;etidinylr
15 pyrrolidinyl and piperidinyl, characterized in that a
dihaliderHal—(Z—SC)alk—Hal is reacted with a |
corresponding compound of formula (I} for which R
represents a‘radical'CRiRz iﬁ which R; is a hydrogen
étom and Rz‘represents a radicél ~CH (R¢) NR3;R32, R31 and
20 Rj3; are hydrogen atoms, the product isolated and
opticnally 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 répresents
25 a radical CR;jR; in which R; is a hydrogen atom and Ry

represents a radical -CH({Rg)NHSOalk, characterized in

that a derivative of formula:



43. Process for preparing the conmpounds of fornmula (I) according to claim
1 for which Rreprésents a radical CRIR2 in which RL is a hydrogen atom
and R2 .represents a radical -CH2-CH (R6) -NR31R32, ch&eptaniar28@4 in- t hat
a derivative of fornmula: 10 in which R3 and R4 have the sane neanings as in
claiml1, is reacted with a derivative of fornula HNR31R32 for which R31
and R32 have the same neanings as in cl& 1, the product isolated and
optionally converted to.a salt wth an inorganic or organic acid. 15 44.
Process for preparing the conmpoundsfBef fornula (I) according to claiml
for which Rrepresents a radical R2 in which RL, is a hydrogen atom and
R2 represents a radical -CH2-C(E NLR&. characterized in that a
derivative of forrmula: 20 3 Septenber }2004 316 in which, R3 and R4 have the-
.same nmeanings as inclaiml, is reacJed ith a derivative of formula

al kKONH, for which alk represents an alkyﬁgpaukgal (1-6C in the forne of a
strai ght or branched chain), the product igolatéed 5 and optionally
converted to a salt with an inorganic or mgganlc acid. 45. Process for

- preparing the conpounds of fornula (I) according to claim1 for which-R
represents a radical CRIR2 in which Rl represents a cyano radical . 10 and
'R2 represent s-"a "Yedc b - 319§¥jﬁﬁﬂPﬁV@RI?ﬁ SATNEhERNRBIS| 8saiRydr ogen atom

fCharaCterlzed In tqatls %%%E e%’%%th a derivative ClS0zalk for which

alk represents an alkyl radical (1—6C~in the form cof a
5 sfraight or branched chain), .the product isolated -and
optlonally converted to a salt with an inorganic or
organlc acid.
40."P;ocess for preparing the compounds of
formﬁla (1) éccording 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(RG)NHCONHalk, characterized in

that a derivative of formula:

>/NH2

Re

~15 in‘which'R3, Ry and Rs-héve the Samé meanings as in
élaim_l, is reacted with a_derivatiﬁe 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



~in the form

of formula: 11 R12'in which R3, R4, Rl1l and R12 have the sane neani ngs
meanings as in.15 claiml, is reacted with sodi um cyani de, the product
i sol ated and optionally converted to a salt with an ' Biwptemhbes 2604 or gani c
acid. 46. Process for preparing the conpounds of formula (1) according to
~claim1 for which Rrepresents 20 a radical CRIR2 in which Rl represents -a
radical S-al k-NRL6RL7 and R2 represents4 radical -C(R8) (RL1) (Rl2). in
which R8 is a hydrogen atom characterized in that a derivative of
formul a: 3 Sept enber 20&4 317 11.in which R3, R4, Rl11 and R12 R12 have the
same nmeanings.as in 5 &fai m EOCPESy ERCt BIRPEARY BRI GIFPORNES- fk- NR16RL7
for which alk represents an _al.k radical .represents.a | kyl radical (1-6C
SR o T ane o R A RBy STeir ) PR B oR o Re 7S REOES e same
meani ngs as i;nchai.mmlcptRe sy QUG isolat ed [ |1 ogverted to a
10 salt with an ingrganﬁé %ﬁ'orgaﬁ%éfgc#g.249§Bg?§§és§g$%r¥%§egaring t he
conpounds of reboeruhas( k) raeserdi B¢ tengka) wadod Qr WHLEA-R.F sgpts  a
~r.adi cal CR1IR2 ?n which Rl represents a radi cal -ﬁthS - £hed
5 that a derivative of formula: .

' _YNHQ

R,

in which Rs, quand'Rg have the same meanings-as in

claim 1, is.re.acted with a dé_rivative R31COOH. for which
10 R3; has the same meanings‘asrin claim 1, the product

isolated and optionally converted to a saltAwith an

inorganic or organic acid.

42. Process for preparing thé compounds of

formula (I) accbrding to claim 1 for which R represents
i5 a radical.cﬁle in which R; is_a hydrOgen atom and Rz

represents a radical —CHQ—CORg, charactérized in that a

derivative of formula:

\_-CO-N(CH,)OCH,

20 in which Rj and.Rq have'the same meanings as in ¢laim 1,

is reacted with a derivative of formula R¢MgBr for which




and R2 represents a radical -C (R8) (R11) (R12) in which R8 15 is a
‘hydrogen atom characterized in that a derivative of forrmula: RL2 in which
R3, R4, R11 and R12 have. the sanme meanings as in cl aBrBepterier2684t ed:
with a derivative H2NR15 for which 3 Septenber 2004 318 R15 has the sane
nmeanings as in claim1l, the product isolated and optionally converted to a
salt with an- inorganic or organic aci d31%48. Process for preparing the
conpounds of 5 fornmula (1) according to claim1 for which Rrepresents a
radical CRLR2 in which Rl represents an alkyl radical and R2, represents a
“radi cal -C(R$¥ bmilyhemzaﬂe ﬁeé\m-eaSRsS F§ alﬁy'arbgehh%t@md@mr acterized
“in that a derivative f or.mul 2. in which R3, R4, R11 and R12
have the saméﬁﬁlﬂﬁ §NQSQH¥l9ﬂ%llM fOWW?ﬁt £8d 2wk tawdEhi ¢8t i ve

al kMHal . f or m@{%han J( represepts andelkyl radical (1-6Cin the formof a
15 straight or F Bresiced cha@ﬁ) an&cﬁlrepresents a netal, the product
isolated and optional | yconygrted .t %an% g@n h ﬁg |P%E%P§ organlc

_aC|d 49. Process for preparing the CO ornu accordlng to_
C|a'”T1 fS” AMYEN R (1) according to claim 1 for which R represents
a radical CR4R2 in which R; is a hydrogen atom and R

.represents a radlcal —CHZ—CH(Rs)—NRgﬁhz, characterized

in that a derivative of formula:

o

g

10 in which Ry and R, have the same meanings as in claim 1,

R

]

‘is ;eacted with a derivative of formula HNRy;Ry; for
which Ri; and Ri3; have the same meanings as in claim 1,
the preduct isolated and 0ptionaily converted to.a-selt
with an inorganic or organic acid.
15 44 . Process.for_prepa:ing the compounds of

 formula (I) accordiné to claim_l for which R represents
a radica% CRijR; in which R; is a hydrogen atom and Rj;
represents a radical -CH,-C(=NOalk)Rs, characterized in k
that a'derivative of formula:

20




20 represents a radical :CRIR2 in which R represents a radical --NR20OR21

and. R2 represents a radical -C(R8) (R11) (R12) in which R8 is a hydrogen

atom characterized. in that a derivative of fornula: 3Ssepsmben@042004 319

. R11 . in which R3, R4, R11 and R12 have the sane neanings as in claiml, is
‘reacted with a derivative HNR20R2 for which NR20R21 has the sane neani ngs

as in claiml, the product isolated aﬁﬁibptionaLly converted to a salt

Wi th_an inorganic or organic acid 50. Process for preparing the conpounds

~of fornula g#? ?Fcordfng . to. claim1 for which R represents 10 a radical

CRIR2 in whi ¢ MM CEpRasentsha 1aith ddi® same NRPSRTYS REB an¢1RIT rlepr esent

hydrogen atons, character.ized i,n that ,a correspondin onpound of fornula

(1) for whi ch RE SPEFFESEHE & 8§§ﬁ8a%éaﬁcgﬁ'gggwﬁ ﬁcgagogﬁé3ﬁﬁbduct '

i sol ated and i.onal | ! d. .1 a_sal i L horgani.c_or

. organic acid&%gkb'%%#b%gggg%%ﬁkgrgﬁagfk ltﬁégé%ﬁ%g Eageof“ %g?nﬁPﬁm(l)
according to i ~fi i,-C : e ; a dj . . 1 ich Rl

" represents acﬁggiEg%alggfﬁgﬁR?égfgsgglgﬁ?gggésgﬁ?sbggguﬁ§ﬁgg%%%93&2n1and

RL9 20 rep eselt Spaloalakitly, coneeeakkyko aysheal kytal k¥l inorganic or

cycl oal kyl car bonyl, -S02al k,-CO- NHal k or -COQal k radical, Characterized in

that a hali derdainRt9achal. represents a halogen, is reacted with a

- -correspondi ng .3 Septenber 2004 ' - -

- _ o -45. Process for preparing the compounds of

formula (1) according to claim 1 for which R represenfs ‘
a radical CR;R; in which R; represents a cyano radical
10 and Ry represents a radical ~C(Rs) (R11) (Ri2) in which Rg

is a hydrogen atom, characterized in that a derivative

~of formula:

§§K”Rﬂ
Ri2
in which Rj, R4, Ri; and Rm-have the same meanings as in
‘15 claim'l,'is reacted with sodiﬁmlgyanide, therproduct.
isolated.and optionally converted to a salt witﬁ'an
‘incrganic or organic acid._ |
- 46,7 ProéeSS'fof preparing the cémpounds'of
formular(I) accbrding thclaim 1 for which R represents
20 a radical.CRle'in which R, represents a radical

~S-alk-NRygRi7 and R; represents a radical —C(Rg) (Ry1) (Riz)

in which Rg is & hydrogen atom, - characterized in that a

derivative of formula:



- 320 conpound of forrmula (1) for which Rrepresents a radical CRLIR2 in
which Rl represents a radical -al k-NR38R19, R18 and R19 represent a
hydrogen atom the product isolated and optionally conveyapéambeas 2804alt with
~an 'inorganic or 5 organic acid. 52. Process for preparing the conpounds
~of fornmula (1) according to claiml for which Rrepresents a radical
CRLIR2 in which Rl represents a radical 314l k- NRL8R19, R18 represents an
alkyl radi cal and R19 10 represents an alkyl, cycloal kyl, cycl oal kyl al kyl,
cycioalkylcarbonyl - SQRal 'k, -CO NHal k or COOaIk radical characterized
in that an alkylhallde IS reacted mnth a _correspondi ng conpound of formula
(1) * for which Rrepresents a radi & CRIR2 in which Rl 15 represents a
radi cal -al k- NRI8R19, R18 repreSﬁ § a hydrogen atom and R19 represents
~an al-kyl, cycloal kyl, cycloal ky cycl oal kyl car bonyl , -SQal k,
-+ -CO-NHal k ‘or -COCal k radi cal, the prouutf-isolated and optionally
converted to a salt with an inorganicjor prganic acid. 20 53. Process for
preparing the conpounds of formula (I rdlég to claim1 for which
R represents a radical CRLR2.in which eit 11 represents a hydrogen.
~atomand R2 represents a radical -C (R8) (R§) (R10) or -C (Re) (Ril)
(R12), or Rl represents an alkyl, NH R 5, 25ggcyano, -S-al k-NR16R17,
-al k-NR18R19 or NR20R21 radi cal and R2 represents a.radical C(R8) (Ru. )
(R12) and RB represents- an alkyl radical, characterized in that a
correspondi ng conpound of fornula (1) for which R8 is a hydrogen atom

'in which Rj, Rs, Ri1 and Rz have’ the same meaﬁings as in
5_'claim 1, is reacted with e derivative_HS—alk—NR1¢h7 for
which alk represents an alk radical represents an aikyl
radical (1-6C in tﬁe form of é stfaight or branched
chain) and Ri¢ and Riy have the same meaniﬁgs as in‘claiﬁ
1, the product iselated and optionally converted to a
10 salt withjaneinorganic or crganic acid.
.47.7 Prqcess for preparing the compounds of
formula (I) according to c¢claim 1 fer whieﬁ R represents -
a radical CRlRé in which R; represents a radical -NHR;s
and R, represents a radical ~C(Rg) (R1z) {Riz) in which Rs
15 1is a hydrogen atom} characterized in thaﬁ'a defivatiﬁe

cf formula:

\Y.F{ﬁ -

l:112 7

in which Rs, Rq, Ri: and Riz have the same meanlngs as in

claim 1, is reacted with a derlvatlve HZNRH for Whlch




3 Sept enber 2004 321 is alkylated, the product isolated and optionally
converted to.a salt with an inorganic or organic acid. 54. Process for

~ preparing the conpounds of formula (1) according to cl3abentamber20@fi ch R
represents 5 a radical C=C(R7)SQal k, characterized in that a derivative
of formula: Salk R7 in which R3, R4 and R7 have the sane neanings as in
claim1 and alk represents an alkyl radt¥al (1-6Cin 10 the formof a
strai ght or branched chain), is oxidized, the product isolated and
optionally converted to a salt wth an inorganic or organic acid. 55.

" Process for gﬁlépl?ﬁ‘? NP RS MRAMRI D2S fig rﬁ%ladf% 1), &beordiodgcatto claim 1
for which R represen %_diS .radi;gl CRl R2 ig which Rl, is a hydrogen atom
and R2 represents & adicAPIEHRE) CRRIERSSF R312i §24thydFBgeR at om and
R32 is- an alg¥k?%gg§%§5ﬁ &Q%%%S%?%Eﬁ%q in that a .correspondi ng conpound

of formula (I | represents a radicall CRIR2 in which RLis a

hydrogen 20 atom and RZgreppeserts g radical 3 B, LS. Leacted with an
~am ne HNR31R32 for which R31 is a hygfogenggféﬁggﬁgeFgémﬁggn%% %fLyl :

~-radical, ¢ heqmeduct(mselabediand 3 Seatam™er-2004: 322- 0PL),P0aLLY,
converted to a salt with an inorganic or organic acid.

- a radical CRiR; in which R: represents an alkyl radical

‘and Rp represents a radical ~C(R8)(Rn)(Ru) in' which Rg

'is a hydrogen atom, characterized in that a deri#ativé

. -of formula:

10

Q§K”R11
- Ry
‘ in which Rj3, R4, Ri; and Rj; have the same meanings as in
claim 1, is reacted with a derivative-alkMHal for wﬁich
alk represents an alkyl'radical (1-6C in the form of a
15 straight or'branched'chain) and Mrrepresénﬁs é‘métal,
the prodﬁct isolated énd optionally converted to a salt
with an indrganic-or organic acid. | |
49 ﬁrocess fo# ﬁreparing the COmpouﬁds éf
formula (L) accbfding,td.claim 1,‘for whicﬁ R |
20 represents a radicaiACRﬁQ in which Rihfépresénts'a
radical =NRy;pR;; and. Rp represents é radical
HC(RB)(RH)(RR) in.which Ré is a hydrogen atom,

characterized in that a derivative of formula:



56. Phar maceuti cal conposi tion containing, as active ingredient, at |east

“one conpound of formula (1) according to one. of clains 1 to 11.
. : 3 September 2004

. 319

S§Y¢’Hn

HTE

in whiéh'R3, R4, Ry1 and Riz have the samg'meanings as in
claim 1, is reacted with a derivative HNRzgR2: for which
5_‘NR2ﬁQ1 has the same meanings as in claim i, fhe product‘
isolated and,optibnally converted to a salt with an
incrganié.or,organic acid
| '50._'Process for‘pieparing the compoundsrof
formula (If éccordingfto.claim 1 fof which R'rep:esents
ld a radical'CRle in which Ry représents a radical
- —alk-NRigR1g, Rﬁ ahd Ri9 represent hydrogen'atoms,
éharécterized in thétra cortesponding compoﬁnd of
formﬁla (I) for which R; represents a cyano radical 'is
reduced, the product isdlafed aﬁd optionally converted
15 ‘tbla salt with an inprganic or organic acid.
51.:'Process'for preparing the compounds. of
foermula (1) according to cléim-l‘for'@hich R‘repfesents
a radica11CR1R2 in which Rl'répresents-a'radicalﬁ
-alk-NRigRig, Ris represénts'a hydrogeh atom and Rw
20 represents an alkyl, cycloalky;,'cyciéalkylalkyl,
cycloalkj{lcarbonj—fl, _50,alk, ~CO-NHalk or -COOalk
radical, characterized in that a‘halide HalRig, Hai

represents a halogen, is reacted with a corresponding



10

15

20

25

3 September 2004

320

compound of formula (I) for which R.represents a fadical

‘CRiR: in which R; represents a radical -alk-NR;gRg, Rig

and R;g represent a hydrogen atom, the product isolated
and optionally converted to a salt with an‘inorgaoic or
organic aoid.

2. 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—NRlﬁhg, 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 coirespondiﬁg compound of formula (I)
for whico R represents a radical CR;jR; in which R;
represents a radical —alk;NRiﬁhg, Rig represents a

hydrogen atom,.and Ris represents an alkyl, oycloalkyl,

.cycloalkylalkyl, cycloalkylcarbonyl, -502alk, -CO-NHalk

or -COOalk radical, the product isolated and optionally'
converted to a salt with an inorganic or organic acid.

- 53. Process:fo; preparing'theroompoundo of
formula {I) according to claim_lrforrwhich R.represents_
a- radical CRﬂQoin which oither Ri.represents a hydrogeo.
atom and R, represents a radical —C(Ré)(Rg)(Rm) or
~C(Rg}(Ru)(§n), or Rl'representé én‘alkyl, NH=Ris,
cyano, —S—alk—NRlﬁhq; -~alk-NR;gR;g or —NR2ﬁQ1 radical and .

R, represents a. radical -C{Rg) (R11) (Ri2} .and Rg,represents'

an alkyl radical, characterized in that a corresponding

compound of formula (I) for which Rg is a hydrogen atom



10

15

20
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is alkylated, the product isclated and optionally
converted to a salt with an inorganic or érganic acid;

54. Process for preparing the compounds of
formula (i) according to claim 1 for which R represents
a radical C=C(R7)50zalk, characterized in.that a

derivative of formula:

I_\r Salk

R,

in which R3, Rq 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 chaiﬁ}, 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 CRiR; in which Ry is a hydrogen atom and R,

represents a radical -CH({Rg)NR3:R3:, Ri; is a hydrogen

atom and R32 1s an alkyl radical, characterized in that

“a corresponding compound of formula (I) for which R

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

atom and R; represents a radical -CO-Rg, is reacted with

‘an amine HNR31R3» for which R3; is a hydrogen atom and Rs

is an alkyl radical, the product isoclated and



3 September 2004
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éptionally converted to'a salt with an inorganic or
organic acia.

56. Pharmaceutical composition céntainihg,
as active ingredient, at least one compound of formula

(I) according to one of claims 1 to 11.



