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concerns pharnaceutlcal conposi tions containing as active principle a

conpound of fﬁpnﬂﬂ 6éf)34where|n Rt 1 | o PCT/FR01/00602

PHARMACEUTICAL COMPOSITIONS CONTAINING AZETIDINE
DERIVATIVES, NOVEL AZETIDINE DERIVATIVES AND
PREPARATION THEREOF

In the first aspect of the present invention, there
is provided a pharmaceutical composition containing, as active

ingredient, at least one compound of formula:

N R )

in which

'R1 represents a radlcal —N(R4)R5, —N(R4) CO Rs;:;1 
“N(Rq) ~SOzRg, ' | |

Rz and Ry, which ate‘idénfiéal orrdifferent, fepreseht
either an aromatic chosen‘frbm phenyl. naphthyl ‘and . |
.indenyl, these aromatlcs being unsubstituted or

.substituted w1th one or more_halogen atoms or.alkyi,



represents a -N(R4)Rs, -N(R)-COR5, -N(IL)-S(9%,, radical or one of its
phar maceutically. acceptable salts, the novel derivatives of fornula (1),
their pharmaceutically acceptable salts and their prep®eptantier 2064) Abrege
La presente invention conceive des conpositions pharnmaceu- uques
contenant conme principe actif an noles on conpose de fornule :dans
| aquel le Rl represente un radical -N(R)R5, -14(&-COR, -N(R) S02& ou up
de ses sell pharmaenti quenment acceptables, |es nouveaux derives de
formule." o er ti
preparati on. ‘L%k%légf eﬁ%’zﬁgbmﬁa\/\%‘%g 91%% : PCT; % %é(i%fdpﬁle\/ACEUTI CAL
COVPCSI Tl ONSRERT AL NI Nep ALET ) Dk ODEE&(}@Q‘ I \@@all\p\/ELCdﬁE,ﬁL DI NE - DERI-VATI VES
AND PREPARATI ON-T REOF In the Tirst aspect of the present | nvention, there
is provided acphunnnggub;calkpbﬂnbsaﬁypn L0} Bdull Michy 1aS A0} 1w |ngred|ent
at | east one conpound of fornula: in which (1). Rl represents a radical. -
-N(R4) Rs, - Ns¢RA$nyLO aJ_\k:(/Rﬂu;fanﬁstERSleZaJamﬂﬂ&fmmwle I denti cal- or.
different represent either an .aromatic chosen from phéenyl,- napht hyl". and.
i ndenyl , the% kgt owhiPrEl dkknh uh%@%@%yel#kaPRH*al%ﬂﬁbﬁatU@@dcmlﬁh one or
nor e haI ogen atons or- -al kyl; 3 Septenber 2004 | a:al koxy, formyl ., hydroxyl
trifluorometPyle ?e?%%%%ma%%h%&%en GO AR KR SRI3RARE Y L-CO0H, Cooal k.o ,
- CONR7R8r

benzothlazolyl benzothlenyl benzoxazolyl chromanyl
¥2 3- dlhydrobenzofuryl 2 3 dlhydrobenzothlenyl fu:ylr
Zflmldazolyl, isochromanyl, 1soqu1nolyl pyrrolyl |

pyridyl, pyrimidyl; quinolyl, 1,2, 3 4- tetrahydr01so—

_fquiﬁolyl, thiaéo;yl and thiehyl‘rings, it being
Jpessible for theSe heteroarbmatice.to be unsubetituted
}or substltuted with a halogen atom or an alkyl, alkoxy,
L'hydroxyl, trlfluoromethyl trlfluoromethoxy, cyano,

_ fCOCHf'Céoalkf_~CO-NH%NReRm,'—c0NRﬁﬁ, -alk-NRgRyq,
:“elkYISulfenyl,-elkylSUlfinyl, alkylsulfonyl, alkyl~
}sulfenylaikYI, alkjlsﬁlfinyielkyl! alkylsulfonylelkyl
.or hYdrexyalkjl radiCal | |

1R4 represents a radlcal C(Rn)(Ru) -Het, -Het,
';—(CRH)(RR)—Ar, Ar, cycloalkyl or norbornyl,

;Rs represents a hydrogen atom or a hydroxyalkyl

gé—alk COOalk —alk CONRqRa, —alk—NRqRe, alkoxy, Ar, Het,
i‘_;_—CHzAr, —CHZHet or alkyl radlcal optlonally substltuted
;Wlth one or more halogen atoms,

;QRsirepresents a hydroxyalkyl, —alk—édOalk['falk—CONRqRa,

" -alk-NRsRs; alkoxy, Ar, Het, -CHAr, -CHHet or alkyl



-CO NH- NRgR!l p, al kyl sul fanyl, al kyl sulfinyl, alkyl- sulfonyl,
al kyl sul fanyl al kyl , al kyl sul finyl al kyl, al kyl sul fonyl al kyl, hydroxyal kyl or
-al k-NR7R8 radicals; of -a heteroaromatic chosen from Bé&eptsnuipey|2004

benzot hi azol yl , benzot hi enyl, benzoxazolyl,. chromanyl,'.
2, 3-di hydr obenzofuryl, 2, 3- dlhydrobenzothlenyl furyl., -imdaz' olyl,
| sochr omanyl ; isoquinolyl pyrrolyl, pyrldyl pyrimdyl, quinolyl, 1;

2,3, 4- tetrahydr0|so qU|nonI thlazolyl and thlenyl rings,.it being
pOSSIb|e f oradiesd bomemma&dwaSubstEOubedunsubs1|bﬂtﬁdr@rhal$§émtuted Wi th
~a hal ogen at om or an al kyl, al koxy,.. hydroxyl t rifl uoronethyl,
trlfluoroneﬁﬁoww cyano, - COOH, - C00al k, CO~NH-NR9R10| CCNR7R8

-al - k- NRgRFo, - al kyl sul fanyl, -al k Isulflnyl al kyl'sul fonyl , al kyl -

sul f anyl aI k)ﬂ? aaﬁkgmuﬂnqiwaen%w enéf—llk:ﬁlls@lrf dn)flfatrleytltforret-?ydsenyahkyl
radlcal R4 represents a radical:-=C(R11) (R1 -Het, -Het, (CR1.1)

(R12) . Eﬂ r@?@Po&FQVI°6raHoPhEYhyFadF5a¥e%Fe%bﬁ%%n%thV%#bd%n atomor a
hydroxyalky . -al k- NR7R8, -al koxy, Ar, Het,; :
- CH2Ar , - fﬂgt ért‘ﬁ‘f"?}ﬁ‘é’fa’g‘?’&‘%lmotﬂ'f I:\{ﬁ‘ﬁc’alrl LGRS e e W cthh one or nore

nal 090 2Oy 5 ERRRBRS3 Rony. t 10 %/I%D%m L pon iy s
Sept enber 2%34b1Q¥%§QECﬁEt 95& %Iyoggp$é %gf%kﬁ%th %Eﬁﬁﬁaqﬂye halogen

atons, and are i ent LEpre 7tfr ogen at-om
ror an althetéégh%@h QBOQEBEEP@&'¥§§§eﬁ%’sulfur and nltrogen and ' S

belng optlonally substltuted w1th one or more alkyl

._radlcals,

f;Rg and Rm, whlch are 1dent1cal or dlfferent represent
;‘a hydrogen atom or ‘an alkyl '—COOalk cycloalkyl,
f:alkylcycloalkyl -alk-0- alk or hydroxyalkyl radrcal or
:alternatlvely Rg and Rm together form with the nitrogen
:atom to Wthh they are attached a 3— to 10~ membered
fsaturated or unsaturated mono-‘or blcycllc heterocycle
.optlonally contalnlng another heteroatom chosen from
5oxygen, sulfur and nltrogen and belng optlonally
lsubstltuted w1th one or_more alkyl, ﬁCOalk, —COOalk,
;~CO NHalk —CS—NHalk,'oxo, hydroryalkyl} —aLk;O—alk or
}5-CO NHz radlcals,‘-i - B ' B
}RH represents ‘a hydrogen atom.or a hydroxyalkyl ;alkmh.
”COOalk —alk- CONRﬁQ, -alk- NRﬁ%,.alkoxyalkyl Ar, Het,
—CHzAr, -CHZHet ‘O alkyl radlcal optlonally substltuted._
:;w1th one or more halogen atoms,. l
l;Ru represents a hydrogen atom or a hydroxyalkyl A—aik—‘

';COOalk —alk- CONRﬁQ, —alk NRﬁQ, alkoxyalkyl or alkyl



and R8 together formwi th the nitrogen atomto which they. are attached-a
3- to 10-nenbered saturated nono- or, bicyclic heterocycle, optionally
cont ai ni ng anot her heteroatom chosen from oxygen,. suBfSgptemstibri20040gen and
being.' optionally subbstituted with one or nore al kyl radicals, R9 and
Riff, which, are identical or different, represent a hydrogen atom or.-an
al kyl, -CQOCal k, cycl oal kyl, alkylcycﬂ6alkyl -al k-0-al k or hydroxyal kyl
radical or alternatively RO and R. t oget her form with the nitrogen atomto
which they are attached a 3-_ta -nmenbered., saturated or unsaturated -
mono- or bi cfEAFE2hePBFRYRT LY S‘b‘bﬁb‘ﬁé‘?% Wt 819 1RF & drR IRASEY oat om

chosen fron1ﬁ§¥§e sul fur and ni'trogen and.. being" optlonally substituted
with one or alkyl . CQal k, -COQal k,: =CO-NHalk, CS—NHaIk '0X0,

hyd | kyl di hyd '
atom or a ﬁyd%%‘éﬁgvé‘k}f‘f% e MR 't%%eich N R GIER 2k r°_‘?’_e”_ |
al koxyal kyI ) cg‘rbohbatog_@g‘rwhlgﬁzﬁ%y o &l Kol 2 SR %'3—Opéd ol | y 3

substituted- wth one or nore hal-ogen.atons, R12 represents a hydrogen atom

or a hydr OX)’ﬁHﬁIYSEred ak ku £008d knon@t- koﬁ@sﬁi@llc QJJKTd\lR%?:J.orﬁdll@qual kyl -or
al kyl 3 Septenber 2004 1c radical optionally substituted with one or nore

hal ogen. atoasntemnahgeanatmeelmefﬁﬁo&ﬂmh &mdseﬁ(ﬂxnduﬁxjgﬁdnvmth the
carbon atomito. whi:ch they are attached. a-3* to. 10-.: - . -
' sulfur and nltrogen and belng optlonally substltuted ;:f:

'TWLth one or’ more alkyl radlcals,i

1Ar represents ‘a phenyl naphthyl or lndenyl radlcal
tthese dlfferent radlcals being optlonally substltuted
- with one or more halogen atoms or_alkyl, alkoxy,
\éeo¥a1k, cyano, ~COOH, -COOalk, —CONR;3Ri4,
-—CO NH NRlﬁhﬁ, alkylsulfanyl _alkylsulffnyl, alkyl—r
tsulfonyl —alk—NRHRm, —NRBRM, alkyithioalkyl, formyl,
CF3, OCF3, Het, —O4alkaH~cyoloalkyl, észHZ, hydroxyl,'
-;hydroxyalkyl, —NHCOaLk,-NHCOOalh radioalsfor'on 2
gadjacent carbon atoms with dioxymethylene,
Hetrrepresents a 3~7to.10—menbered unsaturated or
_ saturated mono—:or blcycllc heterocycle contalnlng one
: Oor more heteroatoms chosen from oxygen, sulfur and
:nltrogen optlonally substituted with one or more
A halogen atoms or alkyl 'alkoxy, alkoxycarbonyl ono or
_:hydroxyl radlcals, the nltrogen containing heterocycles
: belng'thlonally in their N—oxrdlzedrform{.
‘aRn-and-Ru; which are identicalior different represent
-ha hydrogen atom or an alkyl radlcal or alternatlvely Rn:

Qand RH together form w1th the nltrogen atom to Whlch



menbered saturated nono--'or.bicyclic ring, optionally. sulfur and
nitrogen. and being. optionally substituted with one or nore al kyl

radi cals, Ar represents a phenyl, naphthyl or indenyl B&#ptmhber200hese
different radicals being optionally substituted with one or nore hal ogen
atons or. alkyl, alkoxy, @O alk, cyano, --000H, -COCal k, -CONR13R14,

CO NH- NR15R16, al kyl sul fanyl, al kyI sultfi nyl, alkyl- sul fonyl, -alk-NRL5R16,
-NR15R16, al kyl thioal kyl, formyl, CF3, OCF3 Het, -0-al k-NH cycl oal kyl
SO2NH2, hydroxyl, hydroxyal kyl, -NHCGal k, NHCOGal k radicals or on 2

.adj acent  cathep éE@nﬁt%EHeQ'QXB’HE%QYi(?r&ﬁemﬂ;E%e(ﬁe rf@g%é?s%?%%%%g

10 menber ed- unsat ur at ed .or -sat urat ed nono- |cyc

cont ai ni ng ooe Bbicyol eches e P8 P8Be C @Dozfléi)i" Oa‘é/ f g
. ni trogen optionally.substitut eg V\nth@%ne or. lﬂg{loréfeﬁ&a%%rrs or o

al kyl , " al koxjetarkarymachosyh , £ou0 O ydemsy Wifﬁ@%r?@lﬁltf%n and .
ni t r ogen- cant ai-ni ng- ‘het erocycl-es being optionally in their oxt'dI. zed for m

R13. and. thelv\ﬂl@hta@eall;lienwlv:attltmecdlﬁitdr effie SERR@SENE1 Bydr ogen - at'om
or an al kyl-;radical. or alternatively.Ri3 ‘.and Rl4 together form wi th the.
nitrogen atoRR€bCHhFch 3 Septenber 2004 td they are attached a 3- to.

'10- - nenber ed_ saturated % or bicyclic .heterocycle, optionally - L
cont ai ni ng t B, “Het & %ﬁr@hé%ﬁtﬂﬁéﬁm @%ygeﬁfegahftur r&@atemehrtogen and,

._a hydrogen atom or an alkyl radical or alternatlvely Ris )

'1and Rig together form w1th the nltrogen atom to whlch
ithey ‘are attached a 3— to lO—membered saturated mono-

‘ Qr:bleyctlc,heterecycle, eptlonallyteontalnlng'another‘.
rﬁetereatom'chesen from oxygen, sulfdr.and;nitrogen and
fbeipg thiénaily subetituted Qith one or ﬁOIe'aIKYL
fradiCais, ‘ | | | |
 alk represents an- alkyl or.alkylene radlcal

;the alkyl and alkylene radlcals and portlons and the
 alkoxy radlcals and pOIthHS are in the form of a
"stralght or branched chaln and contaln 1 to 6 carbon_
Vatoms and the cycloalkyl radlcals contaln 3 to 10
'.carbon atoms,i‘ -

,dtbe‘pptlcal isomers of these compodnde-aAd their salts:
Ewith a pharﬁaceﬁtically aeceptable_inorgaaic.er organic

. acid.



being . optionally substituted wth one or nore al kyl radicals, RL5 "and
R16i which are identical or different, represent’ a hydrogen atom or an
al kyl radical or alternatively, RL5 and R16- together f3Septemberted
nitrogen-atomto which they are attached a 3- to 10-nenbered saturated
nmono or ~bi cyclic heterocycle, optionally containing another, heteroatom
chosen from oxygen, . sul fur and. nitr%ﬁ%n and being optionally substituted
with one or nore-alkyl radicals, alk represents an al kyl or al kyl ene

radi cal, the al kyl and al kyl ene radicals and portions and the al koxy - - -
radi cal s and portion' §har eompothe ¢6rhvofiubastEhi fhit wridr dhched chain and
contain 1 ,to 6.carbon atoms And the cycl oalkyl radicals contain 3 to 10
carbon at onBs. repropeit aphemvheradigfalithede: é@ﬁﬁ@§ﬁ§§saﬁdrﬁﬁéF@lsalts ‘with
a pharmaceutically acceptable. inorganic or organlc acid. 3 Septenber . 2004
le The conpobiri&«b$Osfse nBk ZIRTEIVI A ARRY addRE2Y &5 &ént - phenyl

dical s, Rl t t henyl -
r adi cal Sandré%@eS%SEaZeﬁmé%‘ﬁyﬁemcéid%sa$efgra%§%r? éﬁssié‘n&aeasslinfﬂés. s
| nter medi ate 1 R3LEALL V0,920 Qldele JURRLERT ERIPOUILS. cafith

pharnaceutléﬁlﬁy accepFa%Pe sal'ts are nove and as suc ?ornlpart of the

invention. .lg EH%EE'ﬁhgE%ace§t§@9199b§écg89§ble salts are nove1: :

and as such form part of the 1nventlon

in formula (I) -



Rl represents aradical -N (R4) R5r -N (R4) -COR5, -N (R4) -S02R6, - R2
and R3, which are identical or different, represent either an aromatic
chosen from phenyl ,, naphthyl and-5 i ndenyl, these, .. ar 3%epieusehddg
unsubstituted or substituted with one or nore hal ogen atons or al kyl,

al koxy, fornyl,. hydroxyl, trifluoronethyl, trifluoro- nethoxy,. -CO alk,
cyano, -COON, ..000al k, -CONR7R8r -CO NH—NRleO al kyl sul fanyl, .

al kyl sul finyl, alkylsulfonyl, 10 al kyl sul fanyl al kyl alkylsulflnylalkyl
aIkyIsquonyIaIkyI hydr oxyal kyl or . -al k- NR7R8 radlcals or-a

het er oar omat Re EPRERFEREDM iotad yiN (Re) Benzod hRdz@quRs, benzot hi enyl ,
benzoxazol yl, chronan¥! 2, 3-di hydrobenzof uryl, 2, 3-di hydr obenzot hi enyl ,

furyl, 15 i sz 6rsochromanyl '|squ|nonI pyrrolyl, pyridyl,
pernidyI lnol 3,4-tetr dr o- |squ|nonI thlazolyl and
t hi enyl rlng XH%Vnﬁ%lﬁéngﬁlégﬁgFlFﬁésgthEE?SEFﬁﬁatF%Er?ée%e

unsubstitute r_substitut ahal ogen ato or yl, alkoxy . 20
hydr oxyl , trg%Fuoroﬁgtﬁy?ma %?f?@%?%%e%ﬂ é&ﬁ%éﬁ : '

gFL?F;DF??ﬁy ndgg%@?Fg any?aggf?§)£%{g% &ﬂ%lrn#eﬁ§g$yl;%L;:gﬁ:fonylalkyI

or hydroxyal .ISMbsE@ghEéJi wl‘gﬁ? on&dof ERE £S5 8 Ho fee I{aﬂcﬁ'@ L {1 , (R12) - Het , .
-Het, (CR1li) (R12)-A Ar, cyc]oal kyl or- norborn Rs re esents a

hydrogen at o8LRbxg, hydf@wal Kybiroxal k- t%a‘galdbroﬁﬂﬁﬁﬂ\l%meﬂum%* NR- 7Re,
alkoxy, A, Het, 3 Septenber 2004

methoxy, -C0-alk, cyano, -COQOH, COOalk -CONR4Rg, -CO—
NH NRng, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl

10 alkylsulfanylalkyl alkylsulflnylalkyl
alkylsulfonylalkyl hydroxyalkyl or —alk- NRJRE radlcals,
or -a heteroaromatlc chosen from benzofuryl
benzothlazolyl benzothlenyl benzoxazolyl chromanyl
2,3 dihydrobenzofuryl,_Z 3-dihydrobenzothienyl, furyl

15 imidazolyl, isochromanyl, isoquineolyl, pyrrolyl
pyridyl, pyrimidyl, quinolyl, 1,2,3,4-tetrahydro-
isoquinolyl, thiazolyl and thienyl .rings, it being
possible for these hetercaromatics to be unsubstituted
or substituted with a halogen atom or an alkyl alkoxy,

20 hydroxyl trifluoromethyl, trlfluoromethoxy, cyano,
—COOH, COOalk —CO NH NRng, ‘CONRJRG;:“alk_NRQRm,
alkylsulfanyl, alkylsulflnyl alkylsulfonyl alkyl-
sulfanylalkyl, alkylsulflnylalkyl alkylsulfonylalkyl
or hydroxyalkyl radlcal

25 R4 represents a radlcal -C(Rn)(RR) Het A—Het

(CRH)(RH) Ar, Ar, cycloalkyl or norbornyl

R5 represents a hydrogen atom or a hydroxyalkyl

-alk COOalk —alk CONRJRB, —alk NRqRa, alkoxy, Ar, Het,



3 -CH2Ar ., -CH2Het or al kyl radical optionally substituted with-.one or
nore hal ogen atonms, represents a hydroxyal kyl, -al k-CQOQCal k, -al k- CONR7Ra,
-al k- NR7R$, al koxy, Ar, Het, -CH2Ar, -CH2Het or al kyl 3iSegtepatier@p04 onal |y
substituted with | or nore haI ogen atoms R7.and Ra, which are identical
or different, represent a hydrogen atomor an al kyl radical or :
alternatlvely R7 and Re together formwth the nitrogen atomto which 10
they are attached-a 3- to 10-nmenbered saturated nono or bicyclic

het erocycl e, optionally contaihing another heterocatomchosen from oxygen,.

sul fur and nide,egen-gaghebebnoa Optl anadloa s uhstidnalad Wity tareitesd mor e

al kyl radicals, 15 RO and Rio, which-are identical or different, represent.
a hydrogen atioth onearvmirdote, halogenk atowsl, oal kyl,  al kyl cycl oal kyI,,

-al k-0-alk or hydroxyal kyl radical or- alter natlvely Rg and R10 toget her
formw th tls mepregentsasohydoowpsthyt heyadkeCe@@ableherr k- J-ONRyREQ- nerber ed
20 saturated-or unsaturated nono- or. bi-cyclic heterocycle, optionally .

cont ai.ni ng arkkrdiRRet ez st eim HoséieTr orﬁHZB%ygeﬁHZ%%ﬂf% eHewh. trogen and
being optionally substituted with one. or - - COQal k,

I :
- CO NHal K. -XESiigash 10P b & Ly SERp SLEpE S S &llrE% %aF% BPres! aérﬂﬁrprz radi cal s,
R11 represents hydrogen atom or a hydroxyal kyl, -al k- COOaI K,

- al k- CG\JR?RS% 2%’ k- NR7R8, . al koxyal kyl, Ar, 3 Sept enber 2004

R7 and Ra, whlch are ldentlcal or different, represent a
hydrogen atom or an alkyl radlcal or alternatlvely R7
and Ra together form wrth the nitrogen atom to whlch

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

or blcycllc heterocycle, optionally containing another
heterocatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl
radicals,

‘15" Re¢ and-R;g, which are identical or different, represent
a hydrogen atom or-an alkyl, -COOalk, cycloalkyl
alkylcycloalkyl, -alk-O-alk or hydroxyalkyl radical or
alternatively Ry and Rjp together form with the nitrogen
atom to which they are attached a 3~ to 1l0-membered

20 saturated or unsaturated mono- or blCYCllC heterocycle,
optlonally contalnlng another heteroatom chosen from
oxygen, sulfur and nltrogen and being optlonally
substltuted with one or more ‘alkyl,. -COalk - -C00alk,
—CO NHalk,--CS NHalk oxo, hydroxyalkyl ‘—alk 0-alk or

25. -CO NHz radlcals,

Rn represents a hydrogen ‘atom or a hydroxyalkyl

-alk COOalk, —-alk- CONRJRQ, -alk-NRsRs, alkoxyalkyl Ar,

-



4 Het, -CH2Ar;, -CH2Het or alkyl radical optionally substituted with one or
more hal ogen atons, Rl12 represents a hydrogen atom or.a hydroxyal kyl,

-al k- COCal k; -al k- CONR7R8i - al k- NR7R8, al k' oxyal kyl or 3 Sepadnitydr 20a4dli cal
optional l'y substituted with one or nore halogen atons, or alternatively
R11 and R12 together formwith the carbon atomto which they are attached
a 3- to 10-nenbered saturated nono- or hjcyclic ring," 10. optionally

cont ai ni ng another heteroatom chosen from oxygen, sulfur and nitrogen and.
bei ng optionally substituted with one or nore al kyl radicals, Ar

represents aHEWNHCHREPhEONJHOAT ddantl radiicall dﬁ%q%aqiifyf erent

radi cal s. being optionally substituted 15,, with one or. nore hal ogen atons
or al kyl, -al lkabstitObea kithyane, oxCible h&DOakls, at GARI3R14, i

- CO- NH- NR15R16r al kyl sul fanyl, al kyl sul finyl-, al kylsul fonyl, -alk-NRL5R16,

-NR15RL6r : alReyl X¢prrgdnis a fhrdndgen GEDm OCF3r hyddetkyalkyl, -

O al k- NH=cycl oal kyl ,  SO2NH2, -20. hydroxyl,. hydroxyal kyl, -NHCCal k, NHCOCal k
radi cal s or .Gk CofRrd&enr2dkrBBNRRoNs adiktiRdRox yaidtdwaadieyl .diet ; .
repr‘esent‘% a g;!ﬁ;o 10- nenbe:red unsaturated o saturated nono-- or bicyclic -
het er ocyclPe @oritYai ARG “8he OBFiRBR&LYhELRFBAEBRBACKESRNORE ORF ORYLeN, sul fur -
and .25 nit Lagen optional |y substituted with one-or nore hal ogen atons- or

al kyl ,. al koxy 2 &9ExFE&MBenyl , oxo.or hydroxyl radicals, the

L rogen - COMAING AR, 6LIGY R LU Bl h PN £l s Il 01 A zed
C carbon atoﬁ to which théy'are attached a 3- to |
lO-mehbefed saturated moﬁo- or bicYclic,rinéﬁ
10 - optionally ;bnta;ning_aﬁdther hetgroatom éhosén7from-
ogygeﬁ}.spifur aﬁd nitrdgen'andrbeingroptioﬁallyr
subétitgted:witﬁ one or more élkyl'rédicals,
. Ar £E?;e§énts a'phényl,Anaphtﬁyl o:.indenyl ré&iéal, -
these'difﬁérent radicais_being optionally subsfitutéd
715, with 6ne or more halogen atoms or alkyl, alkoxy,
-Cgﬂalk, cyano, =-COCH, -COOCalk, —CONRBRM;
~-CO-NH-NR1sR1g, aikylsﬁlfanyl', ‘alkylsulfihyl:,
alkyisulfonyi, -alk-NRisRie, —NRlﬁhs,falkylthioalkyl,
forﬁyiﬂ CF3, OCF3, Het, JOQalk—NH4cycloalkyl; $béNﬂ§,
20 hydrokyl,'hydroxyalkyl,;;NHCOalk, NHCOOalk radicals or
.on é‘adﬁécént'éarﬁon atoms with”dibemethylene," |
:Het'rééxese;ts a 3- to-lO—membéred:unsaturgtgd'br
:Sétﬁfétéd mono—-or biéyCiic‘héﬁefocycle containiﬁg.oﬁe.
“or moﬁéjﬁetérbatéms ch&sen froﬁ OXygen,-sﬁlfqr and “
25 ;nitfbgeﬁ;dﬁﬁiénélly'substitﬁted;with one br ﬁore__
| halogen atoms or alkyl, aikoxy}‘alkokycarbonyi,roko\or
'hydrééyi :adicéls, the-niﬁrbgen;¢0n£aining hetefécycleé

beiﬁg'oppionally'in-their N-oxidized form,



5 R13 and R14, which are. identical or different, represent a hydrogen atom
or an alkyl radical or alternatively R13 and R14 togethér formw th the
nitrogen atomto which they are attached a 3- to 10- n88sptenbs 2004 at ed
mono-. or. bicyelic heterocycle, optionally containing another heteroatom °
chosen from oxygen, sul fur and nitrogen and being optionally substltuted
with one or nore al kyl radlcals R15 anpd R16, which. are identical’
different, ' represent 10 "a hydrogen atom or an al kyl radical or
alternatlvely R15 and R16 together formw th the nitrogen atomto whi ch

.they are akiaghed qu ; -wit Qohl O ARG c%ait WAHG ANG o A %%Clrl)

heterocycle opti onal caont ai ni.ng anot het er oat om-¢hos oxygen,
sul fur and nit hggesgandatdh- obeaﬂgaDpylOﬁédidaﬁU9§téIEEf¥%H!$%l§"E’Or or €
al kyl -radi-cals, . alk.represents an al kyl or al kylene radi 't he

precedi ng de&ndlRleSg@mdemnfbhﬁearthhtﬁb hekkegenuntemstot PRI whse stated,
the alkyl and 20 al kyl ene radi cals and portions and the al koxy radicals

and ‘portionsthey anethvtéchedof . 3 sto al Ghtemve hednehad-awdiinband contain 1 -
to 6 carbon atons.-and the . cycloal kyl radicals contain 3 to 10 carbon
at ons. AnéngOFhEllﬁYR%-Crhﬁt%m@yclﬁer@mndablﬁ&MImneﬁ drteec et hyl |

ethyl, n- prOﬁ% | soprop - _butyl, sec-but ~iso-butyl, tert- butyl
pent yl and &SFOR B A %Senﬁﬁ)% PEITRR K f"%l@ﬁi ittegen md be

menti oned th§e1n5h8§¥io tffxy’ubsg f fl'wiéﬁ’ Jéugg(more alkyl

radlcals,
RH and. Rm, whlch are 1dent1cal or dlfferent, represent
10 a hydrogen atom or an alkyl radlcal or alternatlvely Ris
and Ryg together form with the nltrogen atom to Whlch
they are attached a 3- to l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
hetercatom chosen from oxygen, sulfur and nitrogen and
153 being opticnally substituted.with one or more alkyl
radicals,
alk represents an alkyl or alkylene radlcal
In the preceding definitions and in those
whlch follow, unless otherw1se stated -the alkyl and
20 alkylene_radlcals_and portions and the alkoxy radicals
and portions are in the form of a straight or branched
chain and contain 1 to 6 carbon atoms and the
cycloalkyl radlcals contain 3 to 10 carbon atoms
Among the-alkyl radlcals, there may be
25 mentloned 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,



3 Septenber 2004 6 n-butoxy, iso-butoxy, sec-butoxy,. tert-butoxy and

- .pentyloxy radicals. Anmong the cycloal kyl radicals, there may be nentioned
t he -cyclopropyl, cyclobutyl, cyclopentyl and cyclohex?ﬁprmMEaQ§04The term
hal ogen conprises chlorine, fluorine, brom ne and iodine. .Among the
het erocycl es represented by Het, the follow ng heterocycles. may be

nmentioned;' 10'. benziinidazole,.benzoxazol e, benzothiazol e,

- benzot hi ophene, cinnoline, thiophene, quinazoline, quinoxaline;-
qui nol i ne, pyrazole, pyrrole, pyridine, imdazo.le:, indole, isoquinoline,
pyrinidine nivbareke, thbabiazale, spcpbutdkpe, tBrﬁebﬁioﬂ? ahdiazol e,

furan, 15 tetrahydroi soqui noline, tetrahydroquinoline, these. S
heterocyclespﬁéﬁﬁéoﬁﬁtFéﬁaFE#Ssubstltuted with one or nore hal ogen atonB
or al kyl, al koxy, al koxycarbonyl, oxe, hydroxyl, OCF3 or CF3 radical s.

the conpounds of fornuﬁﬁonelFhﬁ39Y6e°9ibVlde€de@lS}ntmmeefMHynbé ‘
enantioners ‘and, of dlaghereOL oners. _These i soners and m xtures thereof

al so forn1paw? &+-°PRE FRGeRYF ﬂPrPPerer%bF§° thEl corpolernarl fardul a (1)

are thos F 25, Fz represents aradical -N(R4) R5 or -N (R4)
- SO2R61 Bresen e ?ﬂé phenyl whi ch i s unsubstituted or

substltuted w th one ok, gn£g¥ﬂa£99§8%§;g$ﬁpg£sgéthloggggyy

trifluoromethyl, trifleoronethoxy,-?
fluorlne, bromine and lodlne

Among the heterocycles represented by Het,
the follow1ng heterocycles may be mentloned
10 benz;mldazole, benzoxazole, benzothlazole,
benzothlophene, c1nnollne, thlophene, qulnazollne,
qulnoxallne, qulnollne, pyrazole, pyrrole, pyrldlne,
1m1dazole, 1ndole, 1soqulnollne, pyrlmldlne, thlazole,
thladlazole, plperldlne, plpera21ne, trlazole, furan,
15 tetrahydrorsoqulnollne, tetrahydroqulnollne, these
heterocycles being optlonally substituted with one or
more halogen atoms or alkyl, alkoxy, alkoxycarbonyl
oxo, hydroxyl " OCF; or CF3 radicals.
The compounds of formula (I) may be provrded
20. in ‘the form of enantlomers and of dlastereOLSomers.
These isomers and mlxtures thereof also form part of
the lnventlon.
Preferably, the compounds of formula (I) are
those for whlch
25 Ry represents a radical —N(R4)R5 or —N(R4)—SOZR&
Rz represents either a phenyl Whlch is unsubstltuted or

substltuted with one or more halogen atoms or alkyl

alkoxy, trlfluoromethyl trlflaoromethoxy,;-co alk



3 Sept enber 2004 cyano, - CONR7R8, hydroxyal kyl- or -al k-NR7/R8 radicals; or a

het eroaromatic chosen fromthe pyridyl, pyrimdyl, thiazolyl and thienyl

rings, it being possible for these heteroaromatics to3iseptansher2004 uted or

.substituted with a hal ogen atomor an al kyl, alkoxy, hydroxyl,

trifluoromethyl, trifluoronethoxy, -CONRLR8,. -alk-NRORLQ al kyI sul- fanyl

al kyl sul finyl, alkyl.sulfonyi- or hydroxyal kyl radical,. R3.represents’

ei ther a phenyl which is'unsubstituted or 10 substituted with-one or nore

hal ogen atonms or al kyl,, alkoxy, trifluoromethyl, trifluoronethoxy, ‘
-CO-al k, cyan@andONRG¥R,RRy dh payakiyl kol ol kal\lR?mReraduﬁahﬁs 0bx

het eroarorrat i ¢ chosen fromthe pyridyl, pyrimdyl, thiazolyl and thienyl

rings, it bed rgetpessd hines fior ctﬂc&etrhe"smm rtéteerpq/a:rlmmii | ey rtimilielynsubst i tut ed

or substituted with a hal ogen atomor an al kyl, "al koxy, hydroxyl, -

trifluoromettiylazakyl |and omsitdraxy , © -nQENRARS Pe gl DRSS e dloley | sul fanyl,

al kyl:sul finyl, al kyl sul fonyl or hydroxyal kyl radical, 20 R4 represents a

radi cal -C (Faage (Febsreagquaties to -]CGPZ‘IIP)U}:’(%PBUte—dArO“ Ar or norbornyl

R5 repres nts a h dr.ogen, ‘_g}om or a drogal kyl,

_al k- CONRYReSUB S iat Y&l 'k éénfcal X 25 R6

Spresens Skl gl e e ol et 135
S Crrer ol PP S R Y, 52k o

or hydroxyalkyl radlcal
R3. represents either a phenyl‘which is'unsubsﬁituted or

10 substltuted w1th ‘one or more halogen atoms or alkyl
alkoxy, trlfluoromethyl, trlfluoromethoxy, ~C0—alk
cyano, -CONRnRa, hydroxyalkyl or —alk NRng radlcals, or
a heteroaromatlc chosen from the pyrldyl pyrimidyl,
thiazolyl and thienyl rings, it being pcssible for

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

20 R4 represents a radical —C(Rn)(Rm) Het, -Het,
-C(Ru)(Ru)-Ar, Ar or norbornyl
Rs represents a hydrogen atom or a hydroxyalkyl,
-akk- COOalk —alk CONRJR&, —alk NRqRa, alkoxy, -CH.Azx,
—CHzHet or alkyl radlcal,

25 Rg represents a hydroxyalkyl‘ -alk-COCalk, -alk-CONR;Rs,
-alk-NRsRg, alkoxy, -CHeAr, -CH;Het or alkyl radlcal

Ry and Rg, whlch are . identical cor dlfferent, represent a

hydrogen atom or an alkyl radlcal or alternatlvely R7



8 and R8 together formwith the nitrogen | atomto which they' are-
attached a 3- to 10-nenbered saturated. nono- or bicyclic heterocycle,
optional | y containing. another heteroatomn chosen frofSzpyyerer 2604 f ur and
nitrogen and being opti.onally substituted with one or nore al kyl

radi cal s, RO and R10, - which are identical or different, represent - a
hydrogen atomor an al kyl, cycloal kyl, @l kyl cycl oal kyl, .-al k=0 -alk or
hydr oxyal kyl radi cal or. 10 aIternatlver R9 and R10 together formwth the
nitrogen atomto which they are attached a 3-.to 10-nenbered saturated or

unsat ur at ed JRNE, BbgBtAKE! fsrhet«eeacyﬁéem@aégamadtcmqwtaururng another -
het er oat-om chosen from oxygen, sulfur and nitrogen and being optionally 15

substi t ut ed sMdyh'aone At atieel al B to Coalkmbece@akblturac €O Mblabk, oxo,
hydr oxyal kyl or -CO NH2 radicals, Rll-represents a hydrogen atonfor a -
hydr oxyal kylar bla:lyclﬁ:@}hlelceroc-yallle-,C@NRZR&alakaNR?RSmagk@nyahkyl Ar, 20.
Het, - CH2Ar, --CH2Het or- al kyl radical optionally substituted mnth one

or - nor e haldgamnnaﬁﬂm CHOS&NIEHQQOMHWgenaISMlCENRaﬂg nDAEROTRR7RBE -
alkoxyalk R12 represents. 'a hydrogen atomor a hy drok al k al kyl

r adi cal o%t iRidlg wRiiea i SebFtUSee WALhogBR- SFoﬁﬁreoﬁ gYirmre 25 or
alternatively- R11 and R12- together fOFﬁ]MAth the car bon atontto whi ch they
are attache&ﬁ?t?a%%rlo

Rg and Rio. whlch are 1dentlcal or dlfferent represent
a hydrogen ‘atom or an alkyl cycloalkyl
alkylcycloalkyl _-alk,o—alk or hydroxyalkyl radlcal or

10 alternatively Ry and Rm together form Wlth the nltrogen
atom to whlch they are attached a 3-.to 10—membered
saturated or unsaturated mono- or blcycllc heterocycle,
optlonally contalnlng another heteroatom chosen from
oxygen, sulfur and nitrogen and belng optlonally

15 substltuted w1th one or more alkyl, -COalk, -C00alk
-CO-NHalk, oxo, hydroxyalkyl or ~CO NiH; radlcals,
Ru-represents a hydrogen atom or a hydroxyalkyl,
—alk CoOalk, -alk CONRvRa, -alk—NRng, alkoxyalkyl, Ar,
Het, -CHsAr, —CHZHet or alkyl radlcal optlonally

20 substltuted w1th one or: more halogen atoms,
Riz- represents a hydrogen atom or a hydroxyalkyl
-alk COOalk -alk CONR7Rg, -alk_NRqRa,.alkoxyalkyl or
alkyl radical optionally substituted w1th one or more
halogen atoms,

25 or alternatlvely Rn and Rn together form w1th the
carbon atom to which they are attached a 3— to 10-
membered saturated mono- or blcycllc rlng, optlonally

contalnrng another heteroatom bhosen from oxygern,



menber éd saturated nmono- or bicyclic ring, optionally containing another
het er oat om chosen from oxygen, 3 Septenber 2004 sul fur and nitrogen-and
being optionally substituted with.one or nore alkyl r&deptgrsberR004
represents a phenyl or naphthyl radical, these di fferent radicals being
optionally substituted with 5 one or nore hal ogen atons or-al kyl,: al koxy,

-CO-a.lk,, cyano, -CONR13RI 4, -alkylsul§onyl, -alk-NRLSR16r -NR15R16, CF31
OCF3, SO2NH2, hydroxyl or hydroxyal kyl radicals or _on 2. adjacent carbon
atonms wi t'h di oxynmet'hyl ene, Het ‘represents a.3- to 'l0-inenbered .

unsat-ur at ed: Qxﬂlﬂ@rsﬁz&&”x@i@ﬁog@ﬂ%nﬁb xﬁ;&’@ptq.d?@tl 30%11@5%1@:%'&%@' ning one
or nore heteroatoans chosen Trom.oxygen, sul fur ni-trogen optionally -

substituted with' one Of Mdre al]a}pgeaulataq_@ or-aI kyl , al koxy,. oxo or
hydroxyl radi cal s, the nitrogen-containing heterocycles being 15 optlonally

in their N okt dre;erlesemm aanopherqr]e oma-ratplkmmlyar Inadildatl ,r epeegent s a’

het erocycl e chosen from benzim dazol e, ' benzoxazol e, benzot hi azol e,

benzot hi ophetef fehenpheadicald reedold m@tiqlmiarldWaISiumtiqu'rtﬁdl Wagh pyrrole,
pyridi ne; im dazole, indole, 20" .isoquinoline, pyrimdine,"thiazole,

t hi adi azo%| e90¢ PRMIOTE t@#%ﬁldrftﬁ%tﬂrn@lhkﬁé:aﬁdktoé‘tyrrahc‘)?’dlaééfw nol i ne,

t hese . heterocycl es bei ng optiqQnally substituted with one or nor e hal ogen

atons or al ky¥20 koxXA R aRkex é%éﬁ}ﬁfon&s o, ~Ay 87 8RR 16 OcRR ocRR16R16eF3 radi cal s -
- E?Baﬁ“S%RF%'C;W“ P01 VPR, AU  LRAGEETE BT 05
the’ nltrogen élandfeggﬁtﬁtarbon atoms with dioxymethylene,

Het represents a 3- to 10—membered unsaturated or

10 saturated monc- or bicyclic heterocycle containing one
or more heteroatoms chosen from oxygen, sulfur and
nitrogen optionally substituted Wlth one or more
halogen atoms or- alkyl, alkoxy, oxo or hydroxyl
radicals, the nitrogen—containing heterocycles being

15 optionally in their N-oxidized form and, more
particularly, Het represents a heterocycle chosen from
benzimidazole, "’ benzoxazole, benzothiazole,
benzothiophene, thiophenet guinazoline, quinoxaline,
quinoline, pyrrole, pyridine, imidazole, indole,

20 isoquinoline, pyrimidine, thiazole, thiadiazole, furan.,
tetrahydrOisoquinoline and tetrahydroquinoline, these
heterocycles being optionally substituted Wlth ‘one’ or.
'more halogen atoms or alkyl alkoxy, alkoxycarbonyl
0X0, hydroxyl OCF3 or CF3y radicals

25 Rw and RH, which are identical or different, represent
a hydrogen atom -or an alkyl radical or alternatively Rn
and Ryg together form with the nitrogen atom to which

they are attached a 3- to lO—membered saturated mono=-



they are. attached a 3- to 10-nr-nbered saturated nono 3 Septenber-2004 10
or bicycl.ic heterocycle, -optionally containing another heteroatom chosen
from oxygen, sul fur and nltrogen and bei ng optional |y Suepterthberéi®Odi t h one
or nore alkyl radicals, 5 :.Rl5 and R16, which are identical or different,
represent a hydrogen atom or an al kyl radical or alternatively R15 and R16
together formw th the ni'trogen aton1tq_mh|ch they are-attached a 3- to

| O- menber ed. saturated nono- or bICyC|IC het erocycl e, optionally: econtaining
anot her 10. het eroat om chosen from oxygen, sulfur and nitrogenand being

t |1 LS. Stil .
et orabl 3, “PRbAEUESHothi b 208 Ol Tt A [ At e L
conpounds: L CgtB}oseeﬁleéﬁaéén frmdagﬁ) 17 N £5: SRR 1 RA-JRAY G3ENLS € ther

a phenyl I'S unsubstituted or stituted with one or nore hal ogen

atons ' or al kykingabkex¥nallyfsuwsorBited widH fddoramedAa0xnxyayano, o
CONRi Rei hydzoxyal kyt or -al k-NR7R8 radicals; or a 20 heteroaromatic chosen :

fromthe pyridgicapyyi mdyl, thiazolyl and t hi enyl rings., it being
possi bl e for these het eroaromat.i es to be unsubstituted or substltut ed. with
a hal ogen 5at 819 amdai.@l kwhichyadreokiydentiriafll war digtteyknt, . 2Eph9deoxyal Kyl
r adi cal .R3 represents either a phenyl which al kox
a. hydrogen atom.or an alkyl radical or. alternatlvely Rw
and Ris together form w1th'the nltrogen atom to wthh
they are. attached a 3- to 10- membered saturated mono-
or blcycllc heterocycle, optlonally contalnlng another
10 heteroatom chosen from oxygen, sulfur and nrtrogen and
being optionally substituted with cne or more -alkyl
radicals
Still more. preferably, the compounds of
formula (I} are chosen from the followrng compounds
15 Ry represents a radlcal —N(R4) SOsz
Ry: represents elther a phenyl which is unsubstltuted or
substituted with one or more halogen atoms or alkyl
alkoxy, trlfluoromethyl trifluocromethoxy, cyano,
-CONRvRa, hydroxyalkyl or -alk NR7Rg radlcals, or‘a.
20=.heteroaromat1c chosen from the pyrldyl pyrlmldyl
thlazolyl and-thlenyl rlngs, it belngnpOSSlble for
these heteroaromatlcs to be unsubstltuted or
substltuted w1th a halogen atom or an. alkyl ~alkoxy,
hydroxyl trlfluoromethyl trlfluoromethoxy, “CONR,sRg or
25 hydroxyalkyl radlcal
R3 represents elther 2 phenyl Wthh is unsubstltuted ox

substltuted w1th one or more halogen atoms or. alkyl

alkoxy,.trlfluoromethyl trlfluoromethoxyp cyano,



-~ CONR7R8 or is unsubstituted or substitUted with one or nore hal ogen at ons

~or.alkyl, alkoxy,:trifluoronethyl, trifl'uoronethoxy,: cyano, 3 Septenber
2004 11 - - CONR7R8,  hydroxyal kyl or -al k- NR7R8 radi cal s3 September 2004
het er oaromati c"chosen fromthe pyridyl, pyrimdyl, thiazolyl

and-thienyl'rings, it being possible _for t hese het er oar onati cs to be
unsubstituted or substituted.w -Eh a hglogen atomor an al kyl, alkoxy,
hydr oxyl , trifluoronethyl trifluoromethoxy-, -CONR7R8 - . hydroxyal kyl
radical, R4 'represents -Het or Ar,.-R6 represents: a hydroxyal kyl or. alkyl

.radical; or. é&uﬁ&aang},@oxy@mma&e Lgentyeal, enqadibigrept, orepresent .a

hydrogen atom -of an alkyl. radical or alternatively R/ and RB t oget her

formwith theetdtsogaiatBd WRodeh fUnChhd h)riana adaahada ,3- to
10- menber ed saturated nono or bicyclic heter ocycl e, optionally containing

anot her 15 tiet ®#zeby bramhogeredylomingsgernt Swifigr pase iiller ggen and being
optionally substituted with one or nore alkyl radicals, Ar represents a
phenyl -or namm&$wlh¢¢EHQEﬁqmaﬂM§ﬁatqﬂhﬁ(ﬂm@mbsmadmmawsohelng optionally:

substituted with 20 one or nore hal ogen atons or alkyl, alkoxy, -CO alk,
cyano, - - CONRISRI4L tu g - wmlsmélal-meﬁr@m @I¥BaDO@Ii$,YlSOEI§JHZ>thydroxyI or

hydroxyalkyl radicals,- . Het represents-a 3- to.10-nenbered unsaturated .or
ydroxyl trlfluoromethyl trlfluoromethoxy, —-CONR+sRg or

hydroxyalkyl radlcal
’Rq represents -Het or Ar,
:{=R6 represents a- hydroxyalkyl or alkyl radlcal,
10 R7-and Rg, Wthh are identical or dlfferent represent a
f'hydrogen atom or an alkyl radlcal or alternatlvely R7
:i:and Rg together form with the nltrogen atom to Wthh
f.they are attachedva 3- to lO*membered saturated mono-
or bicyclic,heterocycle, optionally cootaioihg'anotoer'
" 15 heteroatom choaen from oxygen, sulfur and nitfogen and
being optionally substituted with one or more alkyl
radicals,
Ar represents d phenyl or naphthyl radical, these
different radicals being optionally substituted with
20 - one or more halogen. atoms or alkyl, alkoxy, -CO-alk
cyano, *CONR13R14, '—alk NRlsng, —NRlsRJ_s, CF3, OCF3, SO;NH;,
hydroxyl or hydroxyalkyl radicals,
Het represents a 3- to- lO—membered unsaturated or
saturated mono— or . blCYCllC heterocycle- contalnlng one
25,}or more heteroatoms chosen from oxygen, sulfur and
nltrogen optlonally substltuted w1tb one or more
halogen atoms or alkyl, alkoxy, oxo or hydroxyl

radicals;, and, more partlcularly, Het represents a



saturated nono- or bicyclic heterocycle containing one ...or nore

" het eroatons chosen from oxygen, sulfur-and nitrogen optionally substituted
with one or nore halogen atonms or al kyl, al koxy, oxo (3rSeij&ﬂmbBr§2004adi cals
and, nore particularly, Het represents a23 Sept enber 2004 Y heterocycle
chosen from benzi ni dazol e, benzoxazol e, “Benzpt hi azol e; :
benzot hi ophene, t hi ophene, qui nazoline, quinoxaline, quinoline, pyrrole,

pyridine, imgazol8eydNdditysed SO AL ﬂfﬁud%gb %OlﬁerE% 1adi3zol e, furan’_

t et rahydr oi soq. ui noli ne- and tetrahydrqu|noI hetefocycles.

bei ng opt i onabéyzctivsd 1418 e thaM AJt HARSHhe: nemomle%enqa A5 ngl k! -
al koxy, al koxycar bonyl .., - oxo, hydroxyl, CF3, I cal's, nd

R14, which aqwimekﬂﬁ1nnﬂ ori i fifrey,e mrol@gp@@&g@ﬁnea lmxggggge aton1or an
al kyl radlcal or alternatively R13 ang R14 together formwth. the ni trogen

atom t o whi chinddks, arso@tiradhed a thiazol:0- mhnheiedosat uEakgd, mono- or -

bi cyclic heterocycle, optionally containing another “heteroatom chosen from
oxygen, suIfLﬁe%ﬁﬂhYﬁ%Qkiﬁﬁ¥lQﬂiin@eﬁng teprroydrbyusnbsdtintut edewkt h one or
more al kyl. -radicals, Rl15 and R1.6., which are identical or different,
represent a. H@%ﬁ%ﬁﬂﬁyﬁﬁQﬁnQﬁinéhOQFRVPa#&dléabséﬁtatﬁérﬁathvehy Rt5 -.and

RE6 t oget her formw.th-the nitrogen o whi ch_t hey are attached a. 3--
to' IOrnenberéﬁageuQﬁ%ﬁgﬁTiﬁﬁﬁTS It bF&%@ﬁ é?éyocﬁékexycarbonyl

oxo, hydroxyl OCE3 or CF3 radlcals,r
RH and Ru, whlch are 1dentrcal or dlfferent,‘represent
a. hydrogen atom or an alkyl radlcal or- alternatlvely Ri;
gand Ru‘together form wrth_the nltrogen atom to whrch )
'they.are attached a 3- to 10—membered saturated.mono«
.or blcycllc heterocycle,:optlonally contalnlng another
.A-heteroatom chosen’ from oxygen, sulfur and nltrogen and
belng,optlonally-substltuted w1th one or more alkyl,
=radroara, 3 - |
RH and:Rm,.which are identical or difrerent represent
-a hydrogen atom or an alkyl radlcal or alternatlvely Ris
.and Rm together form wrth the nltrogen atom. to whlch
',they are attached a 3— to lOrmembered saturated mono—
.;or blcycllc heterocycle,.optlonally contalnlng another
htheteroatom chosen from oxygen,.sulfur and nltrogen "and
:Cbelng optlonally substrtuted w1th one or more alkyl r”hl

dﬁradlcals

In a second aspect ¢of the present invention; there is
provided a compesition as defined in the first aspect, for which
the compound of formula (I) 1is chosen from the following

compounds :

N {1 [brs 4 chlorophenyl)methyl]azetldln 3- yl} -N-({6-

chloropyrld 2- yl)methylsulfonamlde,



optionally containing: another :. heteroaton1 chosen from'oxygen,. sulfur
and nitrogen and being optionally 'substituted with one or nore alkyl In a
second aspect of the present invention, there is provB&egtemleo@Bdsition as
defined in-the first aspect, for which the conpound of formula (1) is
chosen fromthe-following conpounds : N {'I- [bis (4-chlorophenyl)

met hyl ] azetidin-3-yl } -N (6- chloropyzrid-2-yl)nethylsul fonan de, 3

Sept enber 2004 13 N-{1-[ bi s(4- chIorophenyl)nethyl]azetldln 3-yl}-N-(6

et hyl pyri d-2-yl) net hyl sul fonamde, . ,
N-{1-[bi s(4- al{arqphsny-Laeblivbhaagl) dethPiyhteidin-3-y1}-N

qui nol - 6- ylnethylsulfonan1de "N { 1- [bis (4 --chlorophenyl )nethyl
] azeti di n- 3- githyylpMriqurelly heyhpitshyFsnbhdaam de - _

N (1-{bi s(4-chl orophenyl ) met hyl ] azeti di n-3-yl}-N
|squ|nol--5NyHﬁeﬂgyﬁéértbhawpuéehyl)methyllazetldln 3-y1}-N-
N-{1-[bis(4- chlorophen{ nmet hyl ] azetidin-3 } N-pyrld 10

3- ylnethylsuﬂpéﬁa%r &y methylsu fonamide,

N-{1 [ bi s(4- chl or gphe tidi N(1- B
oxi de. - pyi 4V 3T Y KA TEDLPBHEREAEL | me Rpv hageitiarsg i vyl 0 (2. 2 1
kept - 2-yl

cﬁPoropKenyl9WEPH%I?aXéPeEPHl§u§F?ﬂ§Th§?sulfonan1de '15 N (iR 2R, -49)

-b I 2

ch:g¥gpﬁeLyI neth?ﬁ?gégt¥aiogépﬂ?%¥e ﬂé?hgf%%ﬁ% n 3- “yly-N-
N-{1-[ bis(4- EBb@ﬁ@ﬁb@ﬂyL%mﬁéBM&lé&fEéﬁ%ﬁh&by'} N-(3 5_

di f I uor ophenyl ) net hyl sul T onam

N-(1- [bls(4 mhkmp@pmem4ybhmskbyhé@ysimé&ﬁyi%é%étiﬁln 3- yl} -N- pyrld-“

10 3- ylmethylsulfonamlde,
N (1 [bls(4 chlorophenyl)methyl]azetidin 3-yl}=-N-{(
ox1de—pyr1d 3- yl)methylsulfonamlde,,
N {iR, 25, 45) blcyclo[Z 2. l]hept 2 yl ~N- {l [bls(4-
chlorophenyl)methyl]azetidin-3 yl}methylsulfonamlde,/

15 N-{1R,2R,4S)-bicyclo[2.2.1]hept-2-yl1-N-{1~([bis (4~
chlorophenyl)methyl]lazetidin-3 yl}methylsulfonamide,
N~ {1 [bls(4 chlorophenyl)methyl]azetldln 3- yl}—N (3,5~
dlfluorophenyl)methylsulfonamlde,
N- {1l- [b15(4 chlorophenyl)methyl]azetldln 3- yl} -N-

20 (thlazol z2- yl)methylsulfonamlde,
N- {1 [bls(4 chlorophenyl)methyl]azetldln 3- yl} N (3-
methoxyphenyl)methylsulfonamlde,
N-{1- {bls(4 chlorophenyl)methyl]azetldln 3 yl} N (
hydroxyphenyl}methylsulfonam;de,

25 N- {l [blS(4 chlorophenyl)methyl]azetldln -3- yl} -N-(3
hydroxymethylphenyl)methylsulfonamlde,
Ethyl N—{l [bls(4 chlorophenyl)methyl]azetldln 3- yl} N-

(methylsulfonyl)—3 amlnobenzoate,



20 (thlazol 2- yI )nethylsulfonan1de

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

met hoxyphenyl ) met hyl sul f onam de, - 3 September 2004
N-{1-[bis(4- chIorophenyl)nethyl]azetldln-3-y|)-N—(3

hydr oxyphenyl ). net hyl sul f onam de," 25 '

N-{1-.[ bi s(4-chl orophenyl )nethyl]azeti dig- 3 yl}.-N"(3

hydr oxynet hyl phenyl ) met hyl sul f onam de, Ethyl . .

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

(met hyl's. ul f 3 3t A4 -NAPRNZARM Ry 13 mSe B eet2004-34y1) -N-(1-

N-{ 1- [bis(4bgﬂ¥Lrophenyl)nethyl]aze?|d|n@%qel} N-(1- Y

i sobut yl pi perd syl p 1gd dnd-s1H flgmerdhgdd sul fonamide,

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

N-{ 1- [ bi s{ 4-+bemy phrelivyl )nigdits/l 4-adhdtordphed il Juelhyd ] Bzetidin-3-

di fl uorobenzyl).amne," N-{1-[bis(4-chlorophenyl) nethyl] ‘
azet'i-di n-3- y¥y}}anyss 5- difluorobhnzyl)inethylsulfonanide N={ 1-- [bis
(4-chloro hen met h I] azetidiri-

(pyrid-3- @n&%% fskﬂlffrtm’aﬁﬁycié%thY{llfzeFBid&n(é"-Yleré’rdahényl) et hyI
] azettdln -3- yl - ' 5-. di f |l uor ophenyl) nethylsulfonan1de (RS)y. -N-{
1- [ (4--chl %ﬁﬁﬁﬁﬂ@?nix&%aqf%?qﬂ met hyl ] azetidin-3-

CI R R E G A
o e e, (9 % (1
yl}-N-(3,5 dtlzi{ FQPQ?M&QJE@E&M&M)fn@ﬁWQ%zetldm 3- yl} ~N-.

(RS) N—{l [(4--chlorophenyl ) pyrid-". 4-yl net hyl ] azetidi n-3

19 (pyr1d—3 ylmethyl)methylsulfonamlde
N-{1- {bls(4 fluorophenyl)methyl]azetldln 3 yl} N {3,5-
dlfluorophenyl)methylsulfonamlde,

(RS)—N {1 [(4 chlorophenyl)pyrld 3 ylmethyl]azetldln 3~
yl} -N-{3,5- dlfluorophenyl)methylsulfonamlde,

15 (R)-N-{1-[(4- chlorophenyl)pyrld -3- ylmethyl]azetldln 3-
y1l}-N-(3,5 dlfluorophenyl)methylsulfonam;de,
{SYy-N-{1-{(4- chlorophenyl)pyrld 3-ylmethyllazetidin-3-
yl}-N- 3 5= dlfluorophenyl)methylsulfonamlde,

(RS) -N- {1 [(4~chlorophenyl)pyrld 4= ylmethyl]azetldln 3—

20 yl} N (3 5- dlfluorophenyl)methylsulfonamlde,

(R) -N-{1~ [ -chlorophenyl)pyrld -4~ ylmethyl]azetldln 3—
yl} -N-(3,5- dlfluorophenyl)methylsulfonamlde,
(S) N {l [(4 chlorophenyl)pyrld 4- ylmethyl]azetldwn 3-
yl}-N (3 5 dlfluorophenyl)methylsulfonamlde,

25 (RS)—N {1 [(4 chlorophenyl)pyrlmld 5~ ylmethyl]azetldln—
3-yl} N- (3 5 dlfluorophenyl}methylsulfonamlde,

(R) ~N- {l [(4 chlorophenyl)pyrlmld -5- ylmethyl]azetldln—

3 yl} -N= (3 -5- dlfluorophenyl)methylsulfonamlde,



20 yl}-N-(3,5-difluorophenyl) nethylsulfonamde., (R -N(1-(

(4-chl orophenyl) pyrid-4--ylnethyl]'azetidin--3 yl}-N(3,5

di fl uorophenyl ). met hyl sul fonanmi de, (S) -N- { 1- [ (4-cBiSepispiengD4
pyrid-4-ylrethyl ] azetidin-3 .yl}-N(3,5-difluorophenyl)nethyl sul.fonam.de,
.25 (RS)-N-{"1-[(4-chl orophenyl). pyrimd-5-yl nethyl]azetidin

3-yl}-N- (3, 5-di fl uorophenyl ) nethyl sul fonamde, . (R -N { 1 [
(4-ch|oropheny|) pyrimd-5-yl methyl] azétidin- .

3-yl'}-N-(.3,-5-di fluorophenyl)nezthyl sul fonam de, 3 Septenber 2004 15 (S)
- N (1- [ (4--ehlorophenyl) pyrinmnd-5-ylanethyl azeti din-

3-y1}' .- M(3(%luhlﬂhofbdgn€nm§qﬁtwlémméﬁeﬁréey nRthy i azepiigingg
-~ch|orophen azetidin-3

met h
dfluorophepyf’/‘;wehz Z%d%o@ﬂaﬁﬁ%oﬁr}%’iyrl &&FM&lSﬁé&ﬁéF‘%dsnd their -
bt EZ‘CS‘#;'SS ; a@%ﬁ?% forgbeig g %Mé%a”'t@g?%é S Smra: h
whi ch . -N (R4) -COR5, ~-N R4 -802R6,
R2lgnd R3, mﬁfﬁﬁg Sh%kgéﬁ(xa yls%ﬁﬁ%ﬁ rent’ '(re%resent eithe§ a% :
aromatic Chodﬁé‘lir%'lsf’@?f‘ylson%@'ta@bd ¢3ad - bﬁg‘%ﬂﬁl:ehlﬁﬁ%ﬁl%gomt' cs being

unsubstitute tituted wth one or nore hal ogen ato or al kyl,

al koxy, forﬁ%’éeéut@%?{gr%ag&ﬁn%' BLL@J(%EEWLR&HH uoro methoxy; -COalk,.

cyano, NH- - NRORi o, al . kyl sul fanyl, -

al kyl sul finyl; alkyl sulfonyl, alkylsulfanylalkyl, a alkylsulfinylalkyl,
' In a third aspect of the present invention, there

is provided a compound of formula:

R, .

N
in wﬁich.
Ri repreeente_a redieel’—N(R;)Rg, -N(R@)—CO—RSI
=N (R4) -SOsRq, | .
.VRQ and R3, whlch are 1dent1cal of dlfferent, represent
'eelther an- aromatlc chosen from phenyl, naphthyl and
'1ndenyl, these aromatlcs belng unsubstltuted or
.substltuted w1th one or more halogen atoms or alkyl,
alkoxy, formyl hydroxyl trlfluoromethyl trlfluo:o-'
_ methoxy, —CO alk, cyano, —COOH COOalk —CONRTRB,
o —CO NH NRng, alkylsulfanyl, alkylsulflnyl, alkyl—
V;sulfonyl, alkylsulfanylalkyl, alkylsulflnylalkyl

:alkylsulfonylalkyl hydroxyalkyl or walk ~-NR7Rg radlcals,



al kyl sul fonyl al kyl ", hydroxyal kyl -or -al k-NR7 Rg radi cals; 3 Septenber 2004
15a or a heteroaronmatic chosen.from benzofuryl,

benzothiazolyl,:benzothienyl,' benzoxazol yl , . chr omany, B September 2004
2, 3-di hydr obenzofuryl, 2.,.3-di hydrobenzothienyl, furyl-
I m dazol yl , . i sochromanyl , |squ|nonI rpyrrolyl,

pyridyl,.pyrinidyl,.'quinolyl 1,2, 3, f etrahydr0|so qui nol yI ,
:thia' zolyl and-thienyl rings it:.being possible for'thes.e
heteroaronatlcs to be unsube; tu ed or,. substitu i th a halogen atem.

or ol vl Ay e AR o oS Rn raBRy PehE PERF vt Bt oo hoxy. _cyano,

ot ol a‘@%ﬁ%&%eﬁ?ﬂ@& BRI B

al kyl sul f ony %Mlhyﬂobém@e&c@' ky| 3La€éh9akob5%ﬂzaeme§§ﬂtSfarpadl cal ‘C
(R11) (R12) -~Het Iy (112) - Ar, “cycl oal kyl “or . norbornyl,

RS representﬁmﬁﬁéﬁﬁMyryﬂiaaawaom@h hi@bg&iﬁbkyh §£ko£§£ﬁ|k al k- CONR7Re,
- al k- NR7R8, " al koxy;. :Ar;. Het; .-CH2A CH2Het ' or alﬁ r.adi cal - optlonally

substituted pymﬁdymne)ﬁrmmajrya hajuagenyat,omsz 3R6- teprehedtelsa—' B

hydr oxyal kyl, "al k- GOOa-.I'k, .---al k- CONR7R8,- - al-k- NR7R8; -al koxy;, Ar; Fbt :

- CH2Ar CHZﬁbnmdndalWW1aaoaddcahdophuenallylegbstltubednmﬁth 1 or nore"

halogen atons; R7 and-R8,-whi chi-are identical: di fferent,. represent a.
p0551ble for these heteroaromatlcs to be unsubstltuted

‘or substltuted w1th a halogen atom or” alkyl alkoxyr

hydroxyl, trlfluoromethyl- trlfluoromethoxy, cyano, -
-COOH, - COOalk, _COfNH_NRﬁhQ( ;CONRﬁQ, —alk—NRng,
alleeulfanyl‘-alkylsulfinyl'-alkylsulfonyl alkyl--
snlfanjlalhyl alkylsulflnylalkyl, alkylsulfonylalkyl |
. or hydroxyalkyl radlcal,_ ‘ ' '
*R4 represents a radlcal —C(Rlﬂ Uﬁz) Het, —Het,
'-(CRH)(RH)—Ar,.Ar, cycloalkyl or norbornyl
Rs represents a hydrogen atom or a hydroxyalkyl
falk-COOalk -alk- CONRﬁ%, —alk—NRﬂQ, alkoxy, Ar,‘Het,
—CHzAr, —CHZHet or alkyl radlcal optlonally substltuted :
‘w1th one or more halogen atoms,“ . |
eRs represents ‘a hydroxyalkyl,'—alk COOalk -alk- CONRﬁQ;
—alk—-NR4Rg, alkoxy, Ar, Het, vCHzAr, —CHQHet or alkyl
'radioal obtronaliy substituted-ﬁithjl'or'more halogen
-~atoms, | |
'Rv and Ra, whlch are ldentlcal or dlfferent; represent a
fhydrogen atom or .an alkyl radlcal or alternatlvely vaf
and’ Rg together form wrth the nltrogen atom .to whlch

'they are. attached a 3- to 10—membered saturated mono—:fﬂ?.feﬁﬁf’



.-hydrogen atom or an al kyl radical or alternatively R7 and R8 together
formwith the nitrogen atomto which they are. attached a 3- to
| 0- menbered saturated. nono 3 Septenber 2004 15b -or bBSgpiamben@0@4 ocycl e, :
optional ly containing anot her heteroatom chosen from oxygen, sul fur and
nitrogen and. being optionally substi.t telit ed with one or nore. alkyl
radi cals, R9 and .R10r which are iden |caI or different, represent
ahydrogen atomor an al kyl, -COGCal k, cycloal -kyl, alkyl cycl oal kyl ,

‘al k--Oal k or-hydroxyal kyI radical or alternatively R9 and R10 toget her

formwth: t RE MiCY6dén. hesarooyahechophiynadie. cattathiny sadothdr -
10- nmenber ed: saturat ed or unsat ur at ed. nono- .or-bi cyclic heterocycl e,
optional | y: BEHEIPRLRE Sheﬁﬁérfﬁ@!‘e@%ﬁfﬂ% chivbEnr f ain n dygeen s f ur and

ni trogen an%@bel ng ggtlo%&g1 % substituted with one or -nore al kyl, -CQalk,-
- COOal k. BaPR | REDSbRBL LY oY 5y aPRG1 o metk-aBlayk or CONHZ

radicals Rl adeLBFlggents ‘a-hydr.ogen at om.or-“a hydr oxyal kyI - al k- COQal k,
=al k- CONR7 NR, R8r. al. koxyal kyl, Ar, -Het, -CH2Ar, _CH2Het or aI kyI

radi cal opt su u th o haI en- atons, R12-
represents a Rgh droglg Qﬁ%ér:r%tloégg iFglr rg)lf qbreseqty- CO\JR7R8 _

-alk NR7R8i za y al naII tituted with one
P h?&%%?&ﬁ ét&ﬁ 3% %{ern J?/'el y&% fk b@‘d’det her form wi t h

or' -nore hal ogéen a
car bon atOnhlﬁy%@yéboahEYlarfafﬁléugﬁﬁjd%:%ydroxyalkyl radical or

alternatlvely Rg and Rig together form w1th the nltrogen‘
'atom to which they are . attached & 3~ to 10—membered'
saturated or unsaturated mono- or blcycllc heterocycle,
optlonally contalnlng another heteroatom chosen from
-oxygen, sulfur and nltrogen and belng optlonally |
.substltuted w1th one . or more alkyl —COalk -C00alk, -
~CO-NHalk, -CS- NHalk, oxo, hydroxyalkyl -alk-0-alk or
—CO -NH2 radlcals -
Bn representa a hydrogen atom or a hydroxyalkyl
'-alk—coo'alk —alk CONR—;Rs, ~alk- ~NRsRq, alkoxyalkyl, Ar,
_Het, —CHzAr,‘—CHZHet or alkyl radlcal optlonally
'substltuted wrth one or more halogen atoms
-Rn represents a hydrogen atom or a hydroxyalkyl
-alk- COOalk, _-alk~CONR7R3,l‘—alk~NR7Ra, alkoxyalkyl o}:
'}alkyl radlcal optlonally substltuted Wlth one or .more
fhalogen atoms,: o o |
:hor alternatlvely Rn and Ru together form-wrth the
carbon atom’ to whlch they are attached a 3—'to |
3;10~membered saturated mono—:or blcycllc rlng,-

_goptlonally contalnlng another heteroatom chosen from Q-:‘



-10- menbered. saturat' ed nono- or bicyclic ring, optionally containing

~anot her-heteroatomthe chosen from 3 Septenber 2004 15c¢ oxy.gen,' - sulfur
arid. nitrogen and being optionally substituted w t h3&epteomham@b@4 al kyl
radicals, Ar represents :.a phenyl, naphthyl or indenyl radical, 'these
dlfferent--radlcals bei ng optlonally substltuted W th one or. more hal ogen
atons' or al kyl,. al koxy, -CO al k, 13ccyano,.. -000H, . '--000alk,

- CONR13R14, CI)NH—NRZSRlG, alkylsulfanyl . al. kyIsquinyI al kyl
sul fonyl, -al k-NR15R16, --NRL5RZ6i aIkyIthloaIkyI fornyl, CF3, OC'3,

Het, - O al k-ax;}\l;e&y%@ﬁdelands%w% gey dheX¥king opx%aéwykyl -NHCOaI"-k,'

NHCOOaIk r adi s .or :on- 2 adj.acent car bon:.atons Wt h. di oxyiet hyl ene,. Het -

represent s' asibst 160y eI’ WIS abHeatedyor ragatdnated nono-' or bicyclic
het er ocycl € cont ai ni ng -one.or: more heteroatons chosen from oxygen, sulfur
and nitrogem: cnpéprmeérltys S!Jl@ﬂidntylt edawhthwneronindengl Inatimgeh,atoms or

al kyl, . al Koxy, ' alkoxycarbonyl,. oxo-or -hydroxyl ‘radicals, the

ni t rogen- conthes&rdpﬁﬁerenﬂanddacalbebﬁgnappp@mahbﬁlwnsuhet&tukedldlzed
form R13 and. Rl,- whi.ch-are identical or different,"' represent .ahydrogen
atom or an. wmlomemr@amombealla:oeeﬁlataut@@eyomslkyl ‘alkoxy, - R

i;—CO—alk cyano,:-COOH ~COOalk —CONRann—:
- =CO-NH- NRJJQGf alkylsulfanyl alkylsulflnyl alk?ij;
fsulfonyl —alk NRHthr-Qﬁthm, alkylthloalkyl formfl}
f'cr:*3,_ OCF;, Het, -O- ~alk- NH ~cycloalkyl, SOZNHZ-,‘_hydroxy.i,_ .
:hyerXYalkyl, ~NHCOalk, NHCOOalk radlcals:orlon-2ﬁ |
:adjacent carbon atons with:dioxymethylene" |
;Het represents a- 3— to 10—membered unsaturated or
'1saturated mono- or blcycllc heterocycle contalnlng one
“or more heteroatoms chosen from oxygen, sulfur and
fnltrogen optlonally substltuted with one or more
?halogen atoms or=alkyl alkoxy, alkoxycarbonyl oxo'or
?hydroxyl radlcals,_the nltrogen contalnlng heterocycles
fbelng optlonally in thelr N- ox1dlzed form," '
‘Ru and Rig, whlch arerldentlcal or dlfferentd represent
a ‘hydrogen atom or an alkyl radlcal or . alternatlvely Rn
and RM together form w1th the nitrogen atom to whlch
=jthey are attached a 3- to 10~membered saturated mono-
ﬁor blcycllc heterocycle,.optlonally contalnlng another
;heteroatom chosen from oxygen, sulfur and nltrogen and'_*e}
;belng optlonally substltuted wrth one-or more alkyl -

jradlcals,




and R14 together formw th the nitrogen atomto which they are attached
a'3- to 10-nmenbered saturated:nmono ,:or bicyclic heterocycle, optionally
cont ai ni ng anot her heteroatom chosen from oxygen, sul Billeptentbeni2000gen and
being optionally ..substituted with one . ,or: nore radicals, 3 Septenber
2004 15d R15 and ' R16r which' are |deqi cal or hydrogen atom or-an al kyl
radi cal or alternatively R15 and R16" gether formw th the nitrogen atom
to .they are attached a 3- to | O-nmenbered saturated nono -or bicyclic
heterocycle,.optlonally cont ai ni ng anot her het eroat om chosen from oxygen,

il 5 S TS R, SR LI T

al kyl radi cal's, represents an, a al kyl---
and alkylenearagaeabénaeéo£06£lQﬁsa f%? f@?ﬂ%@f%é% Rgortlons
ranch aln an

are in the formof a  straight -or b contain % carbon
at ons and thenayzieoablg;eltheedr@ehlsw@ﬂtehél §11£90g1@n &@611?% %ﬁ%

.they are attached a 3— to 10 membered saturated mono—
for bicyclic heterocyclef optlonally contalnlng anotherﬁ
'heteroatom chosen from oxygen, sulfur and nltrogen and-r
gbelng optlonally-substituted with one or moreralkyl-
5aradrcals, | | |
iialk represents an- alkyl or.alkylene radlcal
;the alkyl and alkylene radicals and portlons and the
f-alkoxy radlcals and - portlons are in the form cf a
'fstralght or branched chaln and contaln l to 6 carbon.
};atoms and the cycloalkyl radlcals contaln 3 to 10
ﬂicarbon atoms, -
;the optical  isomers of these compounds and their salts
f;w1tn a pharmaceutlcally acceptable lnorganlc or organlc,
:fac1d
lw1th the exceptlon of- the compound for Wthh Rz and -Rj
irepresent phenyl radlcals, Rq represents a radlcal
:—N(Rq)SOZRG for whlch R4 represents a. phenyl radlcal and
'le represents a methyl radlcal

In a fourth aspect of the present invention, there
is provided Nh{l—[bis(4~chlorophenyl)methyl]—azetidin—Bwyl}—
N-(3,5-difluorophenyl}methylsul fonamide, its optical isomers
and its salts with a pharmaceutically acceptable inorganic or
organic acid.

In a fifth aspect of the present invention, there

is provided a process for preparing the compounds of



the optical isoners of these conpounds and their salts wth a

phar maceutically acceptable inorganic or organic acid, with the exception
of the conmpound for which R2 and R3 represent phenyl B&epteaiter 2604
represents a radical -N(R4) SO2R6 for which R4 represents a. phenyl radical
and R6 represents a nethyl radical.lgn a fourth aspect of the present -

i nvention, there 1is provided €

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

N- (3, 5-di f | weraphenyl)) met byt sidd aRaghdeshidss agpétcalrorSQnees riand its salts
with a pharmaceutically acceptable i-norganic.or organic acid. In a fifth
aspect of theppessants Bnvedicah, MIRNRs i wh@¢hd8d s pr deedsodeor  preparing
t he conpounds of 3 Septenber 2004 15e -fornmula (1) as defined-in the third
aspect, for 2fRMehRRILY efprfé%f@rﬁ%l aChglizcAr oK (RB)LRRS-Het HIERIRS is a -
hydr ogen aton1 EV a -radical -CRL1R12- Ar or -CR11Rl12-Het and R12 is a
hydrogen ' 5. fo dro@ﬁaraE?%r|i@%F??F??%&eda}%eFWQ&uq\ﬁ?4%¥4§3¥F1 for which

R11 h t he 6 t ed th d t f

for mil a - e&%ﬁ%?@é@%ﬁﬁé Fiabed ThE sehe e et RE1CAPLAnd ret

have t he sa%elgeaghgggdaﬁltﬁ glé%£g e $$e£%qg¥§ $ rsolated and it. is
Ut e

optional |l y convert arnaceu |ca y accep sal t. The conpounds
of fornula (I) fdr_mhych R1 ' :

Rb represents a radlcal Ar or Het RQ, R3, Ru_Ar and Het
have the same meanlngs as’ 1n clalm 6 the product_ls

i isolated and it is optlonally converted to a-

pharmaceutically-accepfable'salt.

The compounds of formula (I) for Wthh Ry
Jrepresents the radlcal -N{Rq}Rs in whlch R5 is a
.:hydrogen atom, a radlcal —N(R4)—CO Rs or _N(Rq) SOZR 34
Wls-a_radlcal -C(Rn)(Ru)—Ar.or_-C(Rn)(Ru) Het and RmAis
a hydeogeﬁ afomxmayfbeféfepared accoraihg.to‘the-

-following reaction seheﬁe;



represents. .the radical -N (R4) RS in which R5 is a hydrogen. atonl"a-
radical -N (R4) -COR5 or -N (R4 ] -SO2RE, is- aradical -C (Rli) (R12} -

or. -C(R11) (R12) -Het and R1Z is a hydrogen atom niyeptenthesg8oed
according.to the following' reaction scheme : 3 Septenber 2004 16 a In
these formulae, R2, R3, -R6 and Rl1 have the sanme neanings as in formnula
(1), Rorepresents an Ar-or. .5 Het radigal, Ar and Het having the. sane
meanings as in. fornmula (1) and Hal represents a hal ogen at om and
preferably chliorine or bromne.. -Step-a is genera!ly carried out in an
inert -solvent sucHas tetrahydrofuran dumxane .a chlorinated' . 10
sol vent- (for exampl @ dichl.oronmet hane or ch roforn) at a-tenperature of
bet ween 15 and 30C, M™Ny_the presence of ﬁﬁ e such as a trialkylanmine (for.
exanpl e :3 Septenber 2004 {17 '.tri e hyl am ne propyl et hyl am ne) or-in-
pyridine, at ‘'a tenpe of_Eﬁqsge@|0 andi309_' Step b is preferably
carrired cut i n methanql, J;‘h@q_lan adt okl ave, at R\g erature of between 50
and 70C. -Step c is generally, carried in anngﬁE$H3 sol vent such- as a
chl orirnated sol vent (for exanple. . dichkoronethane), in the presence of
sodlun1tr|acetoxyborohydr|de and. a LF acid, at. a.tenperature 10" in the
reglon of -ZOC 3

HA R

Rb-COR,,

NV N

N
2 : - la H

| Hal-SO,-R A

Ry | - _~d o

%j\ ¢l HalcoR
Nn__-‘ Ry R,

\‘N’l\ﬂe. B FE—X\

N—-—
- ic R”

SO,R, ‘ \ )\

Rb
b
COR,

In these formulae, Rz, R, RG and Ru_have the
same meanings as in formula‘(I) Rb . represents an Ar or
5 Het radical, Ar -and Het hav1ng the. same meanlngs as in
formula (I) and Hal represents a halogen atom and
preferably chlorine or bromine.
Step -a is generally carried out in an inert
solvent such as tetrahydrofuran, dioxane, a chlorinated
10 solvent (for example dichléromethane or chloroform}, at
a temperature of between 15 and 30°C, in the presence

of a base such as a trialkylamine {(for example

-



Steps d and e are generally carried but in an inert solvent such as

t et rahydr of uran, di oxane, a chlorinated. solvent (for exanple

di chl oronethane or chloroform, in the presence of an3deptemisn@iods a' 15
-trialkylanmne' (for exanple triethylanmine), at a tenperature of between 5C
and 20C. The derivatives Rb-CORLli are comnmercially .available or may be:
obt ai ned according to the nethods descriped for. exanple by R C. LARCCK,
Conpr ehensive 20 Organic Transfornmati ons, VCH editor. The derivatives'
Hal - SO2R6 are commercially available 'or may be obtained by hal ogenation of
the . correspsmdengydahnfioanbe dipdspylatipptamindprot Nidigyrididde £f esence

of chlorosul foriyl isocyanate and al cohol, 25 in a halogenated solvent
(for exanpl eadicéliperanBrhané betwesh of oimd njO e derivatives Hal - COR5 are
commercially. available or may be prepared by hal ogenation of the 3 : :
Sept enber 2004 18 corr§§9§n§|h§ eEBOXHI ¢ @xtebed ouiparn imattandlny situ in.
the presence . of thio chloride in a hal ogenated sol vent (for exanple

di chl ororret h&Re2Br aEFl\PISiLSV%r Mt ThecERRAS e FR| 2f Ibsnese Yhtaiced by'
appllcatl @ daptatlon of the methods described by KATRI TZKY A R et
al . . ter o Chem,. 271 .(1994) or DAVE P.R, J. Og.: Chem,

by B3 (1008 w0 Lpite  oatpleg T Mogeule 19 gLy i1
solvent such as a chlorinated solvent (for example
dichloromethane), in the presence of sodium
triacetoxyborohydride and acetic acid, at a-temperature
10" in the region of-20 c

Steps d and e are generally carried out in an
lnert solvent such as tetrahydrofuran, dloxane, a
chlorlnated solvent (for example dlchloromethane or
chloroform), in the presence of an amine such as a

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

The derivatives Rb-CORj; are commercially
avallable or may be obtalned accordlng to the methods
descrlbed for example by R.C. LAROCK Comprehen51ve

20 Ozrganic Transformatlons, VCH edltor.

The derlvatlves Hal- SOst are commerc1ally
available or may be obtalned by halogenatlon of the
correspondlng sulfonlc ac1ds, in partlcular in situ in
the presence of chlorosulfonyl lsocyanate and alcohol

25 in a . halogenated solvent (for example dlchloromethane
or chloroform).

The derlvatlves Hal ~COR;5 are commerCLally

avallable or may be prepared by halogenation of the



A R3( R2 HYDROXYLAMNE Sr N+ D R3 R2Z NOH. R3 R2 OL Haf OH in these
formul ae, R2 'and R3 have the sane neanings as in fornmula (1) and Hal
represents-a chlorine or bromine 15 attom 3 Septenber 32gptemi®er 2A04t ep A,
the procedure is preferably carried out in an inert solvent such as a 1-4C
al i phatic al cohol (for exanple ethanol. or methanol),: optionally in the
presence of an alkali metal ‘hydroxidejgat-the b0|I|ng poi nt of the
reaction-nedium In step B, the reductlon is generally carried out, by
means of I|th|un1alun1nun1hydr|de in. tetrahydrofuran at the b0|I|ng

"point of thex drofs fP dadbBoxkA il acildan Bn tplaletarceqa@urlﬁ ksgycarried out
according to the nethod described by GRISAR M et a in J. Med. Chem,

885 (1973) . .infhshepprasinyd Q:cmmmﬂayqj cl'rlotrh.eleb&Qﬁbﬂ&h&dgdﬁétéat ive is
formed and then the
solvent (for example dlchloromethane or chloroform)
The azetldlnols 1 may be obtained by
5 appllcatlon or- adaptatlon of the methods descrlbed by
KATRITZKY A.R. et-al., J. Heterocycl Chem. , 271 {1994)
or DAVE P.R., J Org.. Chem., 61, 5453 (1996) and in the
examples. The procedure is generally carrled out
according to the following reactlon scheme:
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in these formulae, R, and R; have the same meanings as
in formula (I) and Hal represents a chlorine or bromine

15 atom.



20 .nitrile is caused to-react, in an ether such as ethyl tenperature of
bet ween 20C and the boiling point of .15 the reaction nedium the presence
of sodi um hydrogen carbonate, .In step C, the procedur & Septgmbssr0as| y
carried out in an inert solvent such as a 1-4C aliphatic al cohol (for

exanpl e ethanol or nethanol), in .ether at a tenperature of between 0C and
the boiling ..point of the reactlon medigim After hydrol yS|s with an

al cohol , the |nterrred| ate imne is reduced in situ with .sodium .

bor ohydr| de at a tenperature of between O0C and 25 the boi || ng poi nt of the

reaction. medium. TheIﬂegtggtAyesh(RZ £8:&Bupé e e £k 1y avai |l abl e “or
may . "be obtai ned by application or d%pt ation of the nethods described by

KUNDER' N. G - ebr3i8dpbenben 2004n@bt asoldentChemeh Soc.a Perdd n Trans 1, 2815
(1997); MORENO- MARRAS M, Eur. J.-Med. Chem, 23 (5)' 477 (1988).1 -
SKI NNER et ahllphatlh‘/bdlCGheim (£47 ¢BIMBUS e(ﬂlQB?ﬂLc)l HuRMhdtHanoIlet . Lett., -36 -
(52) 9453 (1995); MEDICl 'A et -al., Tet. ‘Lett., 24 (28) 2901 (1983); -
Rl ECKE R D. eptlanally iy ghecnéfmsenee ¢Dmn eelzhakllgwgal KNABE J..et al.,
Arch. Pharm. 306 (9)- 648 (1973);.,CONSONNI R et al. - Chem Soc.

Perkin Tr Qnshzdrggege“ggayhe Wb%n@mln%rﬁif J@@ﬁ%@g@ meglipRe

derivatives R3Br are c avai Icgbl e. or may_ be oht.ai ned by

application or adapt a?f‘oﬁ heth?‘re]f FROHS LRI T R SRA E

out, by means of llthlum alumlnum hydrlde, in.
tetrahydrofuran at the borllng point of the reaction
medium

10 : . In step C, the procedure is preferably
carrled out in an inert solvent such-as a 1 4C
allphatlc alcohol {for example ethanol or methanol), in
the presence of sodlum hydrogen carbonate, at_a
temperature of between 20°C and the boiling point of

15 the reaction medium

In step D, the procedure is .carried out

according to the method described by GRISAR M. et al
in J. Med. 'Chem , 885 (1973). The magnesium compound of
the bromlnated derivative is formed and then the

20 :nltrlle is caused to. react, in an ether such as. ethyl
ether, at a temperature of between 0 c and the b01llng
p01nt of the reactlon medlum After hydroly515 wrth an
alcohol the lntermedlate lmlne is- reduced in 51tu w1th
sodlum borohydrlde at a temperature of between 0° C and

25 the b01llng pornt of the reaction medlum

The derlvatlves Rz—CO Ry are commercrally

avallable or may be obtalned by appllcatlon or

adaptatlon of the methods descllbed by KUNDER N.G. et



., "Synth. Comm, 20 (11) 1697 and 3153 (1990); LEMAIRE M et al., Synth
Comm, 24 ' (1) 95 (1994); 15 GODA H et al., Synthesis, 9 849 (1992).
BAEUERLE P. = al., J. Chem Soc. Perkin Trans 2, 489 (1§Q8Pkﬂmhe2ﬁéﬁlvatives
R2CN are commercially avail able or nay be obtained by application or
adaptatlon of the nethods described by BOUYSSQU P. 2.0 al., J.. Het. Chem,

,(4) 895 (1992); SUZUKI N.. et al. »g J: Chem Soc. Chem Comm , 1523
(1984) MARBURG S. -et al., J, '"Het. Chém,.17.1333 (1980); PERCEC V. al.

J. - Og. Chem, 60 (21). 6895 (1995) The conpounds of fornula (1) for
whi ch Rl 25 eproeSQiHe?nasroed' Rl kinNTERAS. RS Qf@ysb«%wwparﬂoamonrdl ng to
t he: foIIOMAng reaction schene: 3 Septenber 2004 21 ---- , lc R4 In

t hese f or nuhagrAR2 .M B3 Ed4 andmBa .havent he23sasy wam(mgssas ln fornul a
(1).. 5 This reaction is generally carried--out in an inert solvent such

as. a chlori remkEsvlatendl .(f ar. Medanphemdi chkor 6nebhanel971n; t he presence of .
sodi um 10 tri acet oxyborohydride and acetic acid,r at a tenperature in the
regi on of 20{URNThe k.onmisindd.elN . R3P R5Zaré4éénWéB&53tIWEDEQEJAabIe or: may
be, prepared according to conventional' methods known to persons skilled
in the &t e 3., Tet. Lett., 24 (28) 2901 (1983), RIECKE R.D. et
al., J. Org. Chem., {20) 8921 (1997), KNABE J et
‘al., Arch. Pharm., 306 (9) 648 (1973) CONSONNI R. et
al., J. Chem. Soc. Perkin Trans 1 11809 (1996),
FR-96~2481. and JP-94-261393
10 The derivatives R3Br are commercially
avallable or may be obtalned by application or
adaptatlon of the methods descrlbed by BRANDSMA L. et
l Synth Comm., 20 (11) 1697 and 3153 (1990);
LEMAIRE M. et al. Synth Comm -(l) (1994),
15 GODA H. et al Synthesis, 9 849 (1992); BAEUERLE P. et
al., J. Chem. Soc. Perkin Trans 2, 489 (1993}
The derivatives R;CN are commercially
available or may be obtained by application or
adaptation of the methods descrlbed by BOUYSSOU P. et
20 al., J. Het. Chem., 29 -(4) 895 (1992)' SUZUKI N. et
al., J. Chem. Soc. Chem. Comm. 1523-(1984),-MARBURG 5
et al., J. Het. Chem., 17 1333 (1980), PERCEC V.
al., J. Org. Chem., 60 (21) 6895. (1995)
The compounds of formula (I for Wthh Rl

25 represents a radlcal -N(R4)R5 may be prepared accordlng

to the followrng reactlon scheme



application or adaptation of the nethods described by Park KK - et al.,

J. Og. Chem,. 60 (19) 6202 (1995); .15 Kalir A et al., J..Md. Chem, 12
(3) 473 (1969); Sarges R, J. Org. Chem, 40 (9)-12163GepEp)ber280dg H E. , -
J. Org. Chem 33: (5) 2167 (1968); Med. Chem, 10;''128 '(19.67) J. Am Chem
Soc., 2244 (1955); Chem Ber., 106, 2890 (1973); Chem Pharm Bull., -16 20
(10) 1953 (1968) Bull. Soc.'" Chim. Fr21. 835 (1962)- . " The azeti di nones 2
may be obtai ned by oxidation of the correspondi ng acetidinols, preferably
in dinmethyl sulfoxid by neans of the'sulfur trigxide pyridine conplex: _
at a tenperature in t®e region of 3 Septenber 20%22 10 R5 trial kyl am- ne :

' (for exanple . tPFgeRpylanine) , tenperature. Bf_fet ween 5C and 20C.. The
conpounds of f'ormJIa (I'y—fgr whi o‘h(Fﬁ{]INHepresents a fgdical - -N (R4) -SO2-R6
for which R4 is a Het '¢hl groform—Tm—the" presencg off an -am ne s'uch as
.a 20C or by neans of d yl sul foxigde,. in the pr ce gt oxalyl

chloride and triethylanine, g a tenperature of bet vveen N’?OC and -50C.
The conpounds of formula2(1l) for which RL represents lg za{_.? cal =N (R4)
COR5 or--N (R4) SO2R6 may be prepared according-to- the | I owi ng -
reaction scherre

" In theseffprmhlae; Ry, -R3, Rq and ﬁ; have the
'same'meahings as in formﬁla (l). |
'5. | _3 Thls reactlon is generally carrled -out 1n an
| lnert solvent such as.a chlorlnated solvent (for
) example dlchloromethane), ln the presence of sodluﬁ
-trlacetoxyborohydrlde and acetic acid, at a temperature
in the reglon of 20° C |
1Q_7' _ ;T. The compounds HN(Rq)R; are commerclally
| aﬁailable_er may be_prepared accordlng to conventlonal'
- methods khown to persons skilled in the_art.pr by.
_epplicatlon 6r_edaptetion'of the methods described by
Park'K.Kr et-al., J. Org. Chem., 60 (19) 6202 (1995});
15 Kélir A. et al., J. Med. Chem., 12.(3) 473 (1969);
Sarges R;, J. Org. Chem., 40 (9) 1216 (1975);
Zaugg H E. J. Org. Chem., 33 (5) 2167 (1968); Med
Chem P lO 128 (1967)' J. Am. Chem. Soc., 2244 (1953)
Chem Ber ’ 106 2890 (1973); Chem. Pharm Bull lﬁ
20 (10) 1953 (1968) Bull Soc Chlm - Fr.,. 835 {1962)
The azetldlnones 2 may be obtalned by
oxidatlon of the-correspondlng acetidinols, preferably

in dimethyl sulfoxide, by means of the sulfur trioxide-

pyridine complex, at a temperature in the region of



In these fornmulae, R2, R3, R4, R5 and R6 have the sane neanings as in
formila (1) and.Hal represents a hal ogen.atom and preferably chlorine.
Steps a and b .are generally carried out in an inert sdSepiemben2dlas

t etrahydrofuran, di oxane, a .15 chlorinated solvent (for exanple.

di chl oronet hane or 3 Septenber 2004 23 or Ar radical may be prepared _
according to the follomﬁng reaction schgne: N7]~ 'OMs 5 SO2-R6 If -Rd-
these fornmulae, R2,'" R3 and R6.have the same neanings-as in fornula (1), Rd
represents an Ar -or ‘Het  radi cal (Het-and Ar havi.ng the same neanings as in
formul'a (1)) 2fE Mx Ib@vpmeamstsfadnmébyywbﬁmwkﬂw, i8 ﬂ@@ldﬁ@éséﬁé‘p ais
generally carried out in an 'inert solvent such as tetrahydrofuran, in the
presence of tofi phadylpkodplride and dreehyyhamdnearboxalaéxepeﬂit@re
terrperature of between OC and the boiling point of the 15 reaction madl um
Step.b i's gemdr dgtyeear ri’7@dCoandi n58ACi nert’ sol vent. such as ' ,

t et rahydr of uran, di oxane, a chlorinated sol vent for exanpl e

di chl or omet hane or chIEPGfﬁpﬁfounéﬁ aft Eapevhe uf ) ofobetlwesn Ri5C and 30C,

5 represents a radlcal —N(R4)COR5 or —N(R4)SOZR- may be

prepared according to the following reaction scheme

10 . . In these formulae, Ry, R3, R4, Rs and Rg have
the same meanlngs as in formula {I) and Hal represents
'a halogen atom and preferably chlorlne
Steps a and b are generally carrled out ln an -
lnert solvent such as tetrahydrofuran, dloxane, a
15 ,chlorlnated solvent (for example dlchloromethane or
chloroform), ln the presence of an amlne such as a
trlalkylamlne (for example trlethylamlne), at a
temperature oF between 5°9¢C. and 20 C.
The compounds of formula (I) for which Rl

20 represents a radlcal N(R4) SOZ Rs for Whlch R4 is a Het



t he - presence 20 of a base such.as a trial kylam ne (for exanple 3 Septenber
2004 24 triethylam ne or: di propyl ethylamne) or in pyridine, at a
tenperature .of between O0C and 30C. Step c is preferabByeptemtiee@0@bit in an
inert solvent such as dioxane in the presence of CsCOB,.at the refl ux
tenperature of the reaction mxture. The derivatives for which Rd-
represents an N-- oxidi zed nitrogen-comgzining heterocycle nmay be reduced
[ I acuna] . nonoxi di zed conmpound according to the method descri bed. by
SANGHANEL E. et al., Synthesis 1375.. 10 . (.1996). The. 'derivatives
Rd- NH SO2R6 nnyAberebn.aaheMayabeoprlepagred) dbectdlhowiamgcheact i on "schene: .
Haf - SOz R6 Rd- NH2 Rd- NH-S02-R6 15 | n these formul ae; Hal represents a
hal ogen - at ofPlRAwiepgrcseatson siekemer Ar radical . The. reaction is
carried out -in an inert solvent such.as tenperature of-betwen 15C ‘
.and, 30C, in the presence tetrahydrofuran, dioxane, a chlorinated sol vent
(.for 20 “exanpl e W chl oronet hane or chloroforﬁg at a -of a base
trlethylan1ne %1 t\ri al kyl am ne (for exarrpleFqa

Rd$&iSO -Rg
N N—

I_ R ] | SO, R

: +/ Rd-NH-S0.,-R

Ry

\\OMS

In these formulae, Ry, R3 and R have the same
meanings as in formula (I}, Rd represents an Ar or Het
radlcal (Het -and Ar havrng the same meanings as in
formula {I)) and Ms. represents a methylsulfonyloxy

10 radlcal.

Step a 1is generally carried out in an inert
solvent such as tetrahydrofuran, in the presence of
trlphenylphosphlne and dlethylazodlcarboxylate, at a
temperature of between O C and the borllng pornt of the

i35 reactlon medlum

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

20 of a base such as a trlalkylamlne {for example



or' di propyl ethylam ne). or in pyridine, at of between OC and 30C. 25 .. The
“derivatives for which.Rd represents an-N oxi di zed nitrogen-containing

het erocycl e may be 3 Septenber 2004 :25 obtai ned accor & Segptanapari2804et hod
described by RHHE R, Heterocycles, 41.(2).323 (1995). .The conpounds of
formula (1) may.. also be prepared according to the foll ow ngreaction
schenme: R2 COOR3 a R3Br + R2-CHO ~b I'n these formulae, Rl, R2 and R3
have the sanme neanings as in formula. (%4) and. Ph represents a phenyl. 10
Step a i.s generally carried out in an al cohol such as nethanol,.in the

presence of ‘sggigghpgéqﬁ%%%%ﬂﬁ%l&ft @ﬁiéﬁlﬁﬂ{é i tlthe\;;tl el WK of +20C  In.

step' b, the magnes m nat ed. . der| ve 1 g, prepared

and it is cagsedmpOratibe (§RChethdeN)Id{dd s;gjc\(_ent such as ethyl ether or
tetrahydrofuran .at-a tenperature of between 0C and the boiling point of

the reaction medi um . sBeSept BeThere 2004 6. ca‘itﬁ}ed: Jit Gar %lnedn@lﬂt by means
of @ solvent such as dioxane ln the presence of CsCOs, at the
5 reflux temperature of the reactlon mixture.

‘The. derlvatlves for whlch Rd represents an N-
ox1dlzed nltrogen containing heterocycle may be reduced
[lacuna].nonoxrdlzed compound accordlng.to the method
described by SANGHANEL E. et al., Synthesis 1375

10 . (1996)
The derlvatlves Rd NH=- SOﬁ% may be obtalned

accordlng to. the follow:.ng reactlon scheme

Hal-S0;-R
Rd-NH

Rd-NH-SO,-R

15
In these formulae, Hal represents a halogen

atom, Rd represents a Het or Ar radical. The reaction
is carried cut in an inert solvent such as
tetrahydrofuran, dloxane, a chlorinated-solvent {(for

20 'example dlchloromethane or chloroform), at a
temperature of between 15 C and 30° C "in the presence
of a base such as a trlalkylamlne (for example
trlethylamlne or dlpropylethylamlne) or ln pyrldlne, at
a temperature of between O C and 30 C.

25 : The derlvatlves for whlch Rd represents an N-

ox1dlzed nltrogen contalnlng heterocycle may be

7



hal ogenati ng agent such as hydrobronic acid,-thionyl bromnide, thionyl.
chloride, a mxture of . trlphenylphosphlne and carbon tetrabrom de or
tetrachloride,-in acetic acid or an inert sol vent such3 Septafilsn268énet hane,
chl oroform -carbon tetrachloride or toluene, at a tenperature of bet ween
OC and the boiling point of the reaction nedium Step d is carried out-
"by -nmeans of. hydrogen, 1.0 in the p&gsence -of ' pal | adi zed charcoal, in an
al cohol . .such as nethanol, - at a-tefperature in the region of: 20C Step
eis carried out in an.inert. soI vent such as acetonitrile, in the presence
of an -al kal i I Qe I a age) and
pot assi um i odb’].éc‘-;‘?‘J{?T:éd?l aé@c{%% gttol(thgl o %elﬁ{a\?\:g%g%g%ﬁgggbg ERQEO%H ng. point
of the. reacty, M&rgs The deni vitd vias o83Br and the derivatives. R2- CHO -
are comrercially availabl eor nay be obtained .20 According to the met hods
described for exanpl e e RdmpousAROGE f@&ﬂmahemsl 8yOaQabi Be
Transformations, VCH The conpounds of fornmula..(1) for which .RL
represents -ﬁtépﬁhéﬁﬂaccdtdﬁ&@ tcSGﬂni%fdhlb@wal&baRélba sa@hdne 25 pi peri dyl
radi cal "optionally substituted on the nitrogen with an alkyl.radical. may .
al so be p¥epared .according-to the fol | owi ng reaction schene: 3 Septenber
2004 o ' -CO R-_, R Br + R -CHO

~
R,-CHOH-R

HN— . -'Rz""—CHBI""—Bg Ha'x

. . - N—

In these formulae, Rl, R» and R: have the same
meanlngs as in formula (I) and Ph represents a phenyl
10 S Step a lS generally carrled out in an alcohol
such as methanol ln the presence of sodlum
borohydrlde, at a temperature in the reglon of 20°C
In step b, the magne51um compound of. the
bromlnated derlvatlve lS prepared and it lS caused to
15 react,-ln an lnert solvent such as. ethyl ether or’
tetrahydrofuran, .at a temperature of between 0° C and

the boiling p01nt of the reaction medium

L



27 meani ngs. as radical ‘and radical. In-these fornul ae, R2 R3 and R6 have
the sane.in fornula (1), alk represents an alkyl Re represents a
tert-butyl carbonyl oxy Step-a is carried out in an iner8 September 260kh as a
chl orinated sol vent (for exanple dichloronethane)., in the presence of-a
hydride .10 sodi umtriacet oxyborohydri de. and- acetlc acid tenperature of
bet ween OC and the boiling point of theg Step b.is generally carried out in
an inert solvent. such as tetrahydrofuran, dioxane, a chlorinated 15
solvent ' (for exanpl e dichl oronethane or chloroform in 3 Septenber 2004

28 the presence of an gyipe suchas ad Il by aEe o @ ethyl anine for
exanple), at a tenmperature of . between 5C and 2QC. Step c is.carried out by -

means .. of hyﬂap@@é@atrn ca nt mlﬂimwmydrﬁbr&)rﬂlwﬁ uriehyibet ween 0C
and -t he boiling point e reaction nedium ..Step-dis carrled out by
any neans knbm@mi@e thlonyl chloride, a mixture of
trlphenylphosphlne and carbon tetrabromlde or
3 tetrachlorlde, ln acetlc acid or an inert solvent such
as dlchloromethane, chloroform, carbon tetrachlorlde or
toluene, at a temperature of between 0° C and the
borllng pornt of the reactlon medlum
Step d is carrled out by means of hydrogen,
10 'in the presence of palladlzed charcoal, in an alcohol
such as methanol at a temperature in the region’ of
20°C
Step e is carrled out in ah 1nert solvent
such as acetonltrlle, in the presence of an alka11
15 metal carbonate (for example potassrum carbonate) ‘and
potassium iodide, at a temperature of between 20°C and
the b01llng point of the reaction medlum
The derlvatlves RgBr and the derlvatlves Rap=
CHO are commercrally avallable or may be obtalned
20 accordlng to the methods descrlbed for example by
R.C. LAROCK Comprehensrve Organlc Transformatlons, VCH
edltor
The compounds or formula (I} for whlch Rl
represents ‘a- radlcal -N(R4)—502 Re for whlch Rq is-a 4—
25 plperldyl radlcal optlonally substltuted on the

nltrogen with an alkyl_radlcal may ‘also be prepared

according to the following reaction scheme:



persons skilled in the art for alkylating an am ne 10 w t hout.
affecting-.the rest of the nolecule. It is possible,- for.exanple, to use
an alkyl halide, in the presence of an organi c base sd&eptembar20@4 hyl am ne
or an al kali netal hydrOX|de (for exanple sodi um hydroxi de or potassium
hydr oxi de), optionally in the presence of 15. t et rabut yl ammoni um br om de,
in an inert solvent such as dinethyl" sythX|de di nmet hyl f or mam de or
pyridine, at a tenperature of. between 20 and 50C. The conpounds of farmula
(:1) for which RL represents a rad|cal -N (. -302-R6 . for which R4 is a
20 phenyl radicaﬁzsubsfftuted. with'a 1-pyrgoliidyl radical- my also be
prepared by th8-aktion of pyrrpthdi ne on a *0hrespondi ng conpound of

formula (1) for whivelkyRL # senhNs—efg ac+eet -'(R4)SC2R6 for which R4 is a

preferably carried ou “ﬂ .di met hyl sul foxide, at &iH er giur-@eof bet ween
50 and 95C. 3 Septenber 2004 29 It i s understood for s skilled in
the art ;that,,.to carry out the processes according t{ the invention

phenyl radi-cal sulpstituted w a hal ogenaato 25 Th;iélzgctlon i's.
per

whi ch are describedi,above,. it may be necessary to it [la8OgR.gr oups
protecting am no,g droxyl and carboxyl functfons in erder-to avoid side

reactions.. These dgroygps are %BOﬁe whi ch all anaI wi t hout affectlng
the rest of the nol ecpl e e; &Xahpl es —ef—groupdpriot ec¥P+fy the amino
functi on, there nay b tT on ert-buteyl or | {\ car tes which nay
be o ”_@"‘_” N N—Re

'Ln tﬁese formulae, Rz, Rguand Rs have‘the same,
“meahings as in‘forﬁula;(I) alk represents an alkyl
5 radlcal and Re represents a tert- butylcarbonyloxy
radlcal.

Step a lS carrled out in an 1nert solvent
such as a chlorlnated solvent (for example
dlchloromethane), in the presence of a- hydrlde such as

10 sodlum trlacetoxyborohydrlde and acetlc ac1d, at a
temperature of between 0 C and the borllng pornt of the
reactlon medlum

Step b is generally carrled out ln an lnert
solvent such as tetrahydrofuran, dloxane, a chlorlnated

15 solvent (for example dlchloromethane or chloroform), in

-



10 -regener ated using iodotrinet hyI si |l ane or allyl using palladium

catal ysts. As exanples of groups protecting the hydroxyl. function, there
may be nentioned triethyls.ilyl and tert-butyldinethyl 3iSeplerier 2804y be
regener ated using -tetrabutyl anmmoni um fluoride or~ 15 -

“alternativel y~asymretric acetals. (nmethoxynethyl or.-tetrahydropyranyl for
exanpl e) with regeneration using hydr%rc?hl oric acid. As groups protecting
carboxyl functions, there may be nenti . esters (allyl or benzyl for
exanpl e), oxazoles and 2-alkyl-1,3 20 oxazol i nes. Qther protecting groups

whi ch can be_used_ _are desgcribed b N i IOt ecting G oups -
in Organic S'f/tﬁ? h%%?’%en%%co aa%cf“H h, > % fohnre“\ﬁ"l%éfy a:ﬂ'ue conpounds-. of :

formula (1) F@i{ n}pi,grhj{ﬁee rﬁ )cusg@rgartyenﬁg% qds, for exanple
e-

by crystalli roma ograp or ‘extracti enantlorrers of the

conpounds: ofb;p&%as(é)aﬁ@yzé)q; .obt ai ned by resolution of the.
racemates*for 3 Septenber 2004 30 exanpl e by chromat ography on a chi raI

colum according to %@(L&;W%aﬁl@;l ouu&swmﬁamsc ofynthesis, Vol. 1,
Academ c Press (1-983) or by formation of salts or by synt heS| s from

chiral precuigatschideidifsidy e shimetaned ety Degupanaredeaedor ding to
: known conventional nethods (crystallization,,chromatography or from -
chiral precursowssdn The Ecrmfrpldtmdsmdflﬁ@rgnﬂra: (CI@ tfrm/ rt@@qtptqnonal ly.
converted to addition salts with an
medlum
Step d ls-carrled out by any means knownlto
persons skllled in the art for alkylatlng an amlne
10 w1thout afrectlng the rest of the molecule It is
pOSSlble, for example, to use an alkyl halrde, in the
presence of an organlc base such as trlethylamlne or an
alkall metal hydrox1de (for example sodlum hydroxrde or
potassrum hydroxrde), optionally in the presence of
15 tetrabutylammonium bromide, in an inert solvent such as
dimethyl sulfoxide, dimethylformamide or pyridine, at a
temperature of between 20 and 50°C
_ The compounds of formula (I} for which R;
represents a radlcal -N(Rq) SOZ—Rg-for which R4 is a
20 phenyl radlcal substituted with a l—pyrrolldyl radical
may ‘also’ be prepared by the action of pyrrolldlne on a
correspondlng compound of formula (I) for whlch Ri
represents a radical —N(R4)802R6 for Whlch R4 is a phenyl
radlcal substltuted w1th a halogen atom
- 25 T Thls reactlon is preferably carrled out ln

dlmethyl sulfoxrde, at a temperature of between 50 and

95 C.



10 inorganic or organic acid by the action of such an acid in an organic
sol vent . such as an al cohol, a ketone, an :ether'or a chlorinated sol vent.
These salts also formpart of. the inventionh. As exanpPB&spigmber 2004
pharmaceutical ly acceptable 15, salts, the-following salts nmay be

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

et hanesul fonate, funarate, gluconate, iggate, isethionate, nmal eat e,

nmet hane sul f onat e, net hyl ene-bi s-. b-oxynaphthoate, ' nitrate, oxal ate,
panpat e,” phosphate, 20" salicylate,. succinate, sulfate, tartrate,

t heophy! | i neacetate angepyst %H@E}@%UBBOEBEE erJQSSTg@PPMSLQf cformia (1)

exhi bi t "advant ageous phar nmacol ogi cal- proper | es- ese conpounds possess

a high affiniatst famctheocearaki BakdeR5 FE@S@EQ& a@@&’rzﬁ’ﬁ&%'&é" dy those of
the CBl1 type. They are CBI. receptor antagonists and are therefore usef ul

in the-treat memenaidnpwyent kes aéscdibeadeprsvaf f e€thag gde central .
nervous. system .the i mune system the' 3 Septenber 2004 31 car di ovascul ar
or endocri nensgetsearyt fie mBSdeatergroeystpnmtehel@guﬁmrn@uest|naI
apparatus and reproductive disorders (Hollister, - Pharm Rev.; , 38,

1986, 1-20, RedyoxyAdasdnparbPrpy. fOnagices. in36rded- t:ldéla\(cihgﬂls)l,d@nsroe 5
and Sandyk i nMar i j uana/ Cannabi noi ds, Neur obi ol ogy and Neur ophysi ol ogy,
459, . Mir phy [£Sa5%dORart RBSAS SHQUPEREre Prhese wioddh aldcwormtimygial t hese

conpounds ma used for the treatment or-prevention of.psychoses
IngFudlgg %1%gout affectgng the rest of tﬁe molecule. A;)g&amples

of groups protectlng the amino function, there may be
mentloned tert butyl or methyl carbamates Whlch may be

19 _regenerated usrng 1odotr1methylSLlane or allyl uSLng
palladlum catalysts. As examples of groups protectlng
the hydroxyl functlon, there may be mentloned
trlethylSLIyl and tert-butyldlmethy151lyl whlch may be
regenerated us;ng tetrabutylammonlum fluorlde or

15 alternatlvely asymmetrlc acetalst(methoxymethyl or
tetrahydropyranyl for example) with regeneration using
‘hydrochloric acid. As groups protecting carboxyl
functions, there may be mentioned. esters (allyl or
benzyl for example), oxazoles and 2-alkyl-1,3-

20 oxazolines- Other protecting groups which can be used
are descrlbed by GREENE T.W. et-al. Protectlng Groups
in. Organlc SynthESlS, second edltlon, 1991 John.WLley
& Sons.

The compounds ‘of formula (I) may be purlfled

25 ‘by the customary known methods, for: example by
crystalllzatlon, chromatography or extractlon

The enantlomers of the compounds of formula

(I) may be obtalned by resolutlon of the racemates for



10 schi zophreni a, anxiety-di sorders, depression, epilepsy,

neur odegenerati on, cerebellar and splnocerebellar di sorders, cognitive

di sorders, cranial trauma, panic attacks. perlpheral3ﬁ@ﬂkmﬁafﬁ0@é '

gl adcomas, m graine, Parkinson's-disease, Alzhelner‘s di sease,
Huati-ngton's: 15 chorea, Raynaud.'s syndrone, trenor, obsessive- conpul sive
di sorder, senile denentia, -thynic disorders, Tourette s syndrone, tardive
dyski nesi a, bipoLaf di sorders, cancers,”. novenent disorders induced by
nmedi cament s, ' dystoni a, endot oxem ¢ shocks, hennrrhagic 20 shocks,

hypot ensi on i nso nol ogi cal dlsease ti:ple sclerosis vonitin ;
ast hma, appe?’fat@@%%‘byorcggqu%“ tﬁ%’i%hg “%nér & i‘llé)a nglmt’y “HeRpryd °
di sorder's, f chranic ho r drug abuse
' (opi oids, " lﬁﬁvﬁfﬂE%h “{qgangabqs 55@%&%§%§%n§9q5%§%995n?ng gbhencycllde
hal | uci nogeng af&ﬁ'{g‘]ﬁ.zé) (&3 F)0l 2 oDhna t38n2B2 EBLESH P by

of the analg

pot enti at ors, eS|c act|V|t of the narcotic 3 Septenber 2004 32

and nonnar cof g K435 - £ re e HiBA 12 lse e sused free Hhestbeeal BBRL- SN
prevention of intestinal transit. The affinity of the conpounds of fornula

(1) for ¢henpprpwly Sgaceptaich RS gen kiekar Ebﬁ&éntﬂﬁﬁ@ldﬂnéghbﬁsthe ,
met hod descri bed by KUSTER J.E.,  STEVENSON J.|.,.WARD S.J., D AMBRA T.E.;
HAYCOCK D.-A. u:rysthlﬂﬂzsumnnﬂ cHEqmatHgmaphyZ@& f35ﬁ ¢B§3a¢1993)
precursors)
The compounds of formula (I) may be
optlonally converted to addition salts wrth an
10 _lnorganlc or organlc acid by the. actlon of such an acrd
in an organlc solvent such as an alcohol a ketone, an
ether or a chlorlnatedrsolvent These salts also form
part of the invention
As examples of pharmaceutically acceptable
15 salts, the-following salts may be mentioned
benzenesulfonate, hydrobromide, hydrochlorlde, citrate,
ethanesulfonate, fumarate, gluconate, 1odate,
lsethlonate, maleate, methane sulfonate, methylene bls—
b oxynaphthoate,.nltrate, oxalate, pamoate, phosphate,
20 salicylate, succinate, sulfate, tartrate,
theophylllneacetate and p- toluenesulfonate
The compounds of formula (I) exhlblt
advantageous pharmacologlcal propertles These
compounds possess -a high afflnlty for the cannab;nord
25 receptors and partlcularly those of the CBl type They
are CBI receptor antagonlsts and are therefore useful

in the treatment and prevention of disorders affectlng

the central nervous. system, the immune system, the



In this test, the 1C58 of the conpounds of fornula-(l1) is Iess than or
equal to' 1000 nM 10 Their antagoni st act|V|ty has been shown by neans of -
the nodel -of hypothernia induced by an agonist. of the3&eniemties 2004
receptor’s, (CP-55940) in mice, according to the nethod described by Pertwee
R G in Marijuana, Harvey D.J. eds, 84 Oxford IRL Press,.263-277 (11985):

15 In this test,. the ED50 of the_co'rrp%rtigds of, formula (I) is less than
or equal -to 50 ng/ kg. The conpounds of rmula (1) exhibit low toxicity.
Thei.r LD50 is greater. than -40 ng/ kg by the subcut aneous route in-mce,

e o AR R DAy scn, coe espiracony

) -N-(6-chl d .
>c/azryl Elg gut Q?ﬁgg%lrogﬁe%u %Qﬁ&ﬂ-){%ésbgf Oﬁ@@;ﬁﬁ%ﬂsﬁ%}ndzge%&%r s"%yet hyl
aaodi car boxylhatgraggs 1(14élglseértrm{my|p£&wspfysne 1358, aCid@@ lézré%r ar gon,

to a ‘solution.: of 1 54"g of 1- [bis (4 _chl orophenyl) nmet yI

Sept enber ZOQﬂd3§lnna;atpﬂcb@ 3pphg ask 1. 295 9 m-1I\1F4(6(1©f9I19r0@Wrﬂs(ib%

yl') met hyl sul fonam de in 120 cnB of anhydrous tetrahydrofuran. After
stirring Bora2f HendgkatiR(Grijddres fGaotdtomaiidd,unNeurdbdanegyt kaked to
dryness .under . reduced pressure (2. 7 kPa). The residue is- chromatographed
on a silica §ehrephysholpayt 43 Humphy0:.104Ga0 G time AheiEglst 8BCcm

di ameter 4.5 cm), eluting . under .an argon pressure of 0.5 bar with a

m xture of Pé?éﬁoh%&%%)e and ethyl acetate (.80/20 by volune) and

,:_Accordlngly, these compounds may be,usedrror
the treatment or‘preﬁention'of‘psychosee including
710 ‘schizophienie, aﬁxiety-diserders; depressibn, epilepsy}
1rneurodegeneratlon, cerebellar and splnocerebellar
"‘_V-d:Lsorder:;._r cognltlve dlsorders, cranlaletrauma, panic
“'_attacke} ?erlpheral neuropathles, glaucomas, migraine,
Parkinson's-disease, Alzheime;;s diseése, Huntington'e,
15  chorea, Réynaﬁd}s syndrome, tremor,'ebeessive—
r_eempulsive disorder, semile'dementia, thym;c disorders,
 .Tourette's syndrome,'tardive:dyskiﬁesia}'bipoiar'
.dlsorders, cancers, movement dlsorders lnduced by
medlcaments, dystonla, endotoxemlc shocks, hemorrhaglc
20'3shocks,-hypoten510n, insomnia, lmmunologlcal diseases,
multiple sclerosis, vomiting, asthma, appetite
discrders {bulimia, anorexia), cbesity, memory
dlsorders, in weanlng-from chronic treatments and
alcohol or drug abuse (opLOLds,rbarblturates, cannabis,
25 cocalne, amphetamlne, phencycllde, hallucinogens,
benzodiazepines for example)}, as analgesics or

potentiators of the analgesic activity of the narcotic



10 col l ecti-ng 60-cnB fractions. Fractions 6 to 9 are conbi ned. and
concentrated to dryness under-reduced  pressure (2.7 kPa 1.75 % )
N-(1-[bis(4-chloro- phenyl)ne.thyl]azetidin-3-yl}-N-(63cHP&ORLIEA0842-yI ) -
met hyl sul fonanmi de are obtained in the formof a white. 15 foam [ 1H NVR-
spectrum (300 MHz, CDC13.i Sin ppnm) : from  -"2.85to 3.00 (nm : 2H); 2.91
(s : 3H),; 3..57 (split t, J =7 and 23piz ;- 2H); 4.25 (s 1H); 4.64 (nt :
1H); from 7.20 to 7.35 (nt 9H); 7.36 (dd, J=-8 and 1 Hz : 1H); =.7.71 (t, J
8 Hz : 1H) ] . 20 - 1-[Bis(4-chlorophenyl)nethyl]azetidin-3-ol my be o
prepar ed accamdi mprne tdve: for coedsr. eTegcmapedlby bKATRRIZKYr Acie et al:, J.-
Het erocycl . Chem, 271, (.1994), starting with '35.5 g of .[bis ' ‘
(4-chl oropheﬁ:)ﬂ%at—m%mr | Pariveatipar eéhh.ot:edmaaﬂ;l ftafstwB of epichloro 25
- hydrin: 9.0_ g of 1- "Llhbls (4-chl orophenyl) nethyl.] azetidin- 3-ol are
isolated. . 3 Septenbed'200413816ysps- sheorophenydy net h§otmmime(I)

hydrochl ori d be prepared according to the nethod described b GRI SAR
N¥ et al . %' n%%ecﬁé%pa%8g5r@fgﬁgorshgas been determined . Y

(6- Chloro hyl sul f onam. d ared by carrying out the
procedur e 1 nat%hC% 34‘1)[1] fatv%yr% ﬁgPd seécﬁh%egfbﬁelfﬁ%%%l?o%yd chloride are -
pour ed- dr-op 1 -hou ngosa s I, ooI +5C, , of -

2- - am n6- 6- cm@gﬁml‘%é |nh%§b5%cn8' #ﬁg‘g% Aff%ccﬁ(g[f LRTﬁ'ng to room

tenper at ur e and J10 phbirkkicBd . f Bkp20THQUL S, 2§ e P acks g£a mxture is
suppl-enment ed W't h 140rcn8 of wa?er -and . ex“t#s-&;;cjt'%%’ijl i(:“h? Hé%

'In thls test, the ICm of the compounds of
formula (I) is less than or equal to 1000 nM.

10 ' L Thelr antagonlst act1v1ty has been shown by
fmeans of the.model of hypothermla 1nduced by an agonlst
of the cannabls receptors (CP 55940) in mice, accordlng
to the method descrlbed by Pertwee R.G. in Marljuana,

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

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

The compounds of formula (I) ‘exhibit low
tox1c1ty Thelr LDW is greater than 40 mg/kg by the
subcutaneous route in-mice.

20 : o The follow1ng examples rllustrate the
1nventlon
Example 1

N {1- [Bls (4 chlorophenyl)methyl]azetldln 3-
yl}-N- (6 chloropyrld 2 yl)methylsulfonamlde may be

25 prepared by carrylng out the procedure in the followrng
manner: 2 4 cm® of. dlethyl azodlcarboxylate and 1.44 g
of trlphenylphosphlne are added under argon, to a

solution. of 1.54 g of 1-[bis¢ *chlorophenyl)methyl]



200. -cnB of di chl oronet hane. The organi ¢ phase is separated after settling,
dried over magnesium sulfate, .filtered-and concentrated to dryness under
reduced 15, pressure (2.7 kPa). The oily .residue obtai A&®piember 2004

chromat ographed on.a silica gel columm (particle size 0.063-0.200 mm

hei ght 30 cm diameter 4 cnm), eluting wunder - an.'argon pressure of: 0.5 bar
with a m xture of. cycl ohexane and et hyksacetate. (-70/30 by volune) and 2.0
collecting 60-cnB fractions. Fractions 5 to 11 are conbined and -
concentrated to dryness under reduced pressure (2.7 kPa)-. 17 g of

N- (6~ chl br opyrdet-i2ii nt31-eet lylds ul.banamode Nar 6-ehlakBegria- Qhe formof a
N-(1- ($i s(4-chl orophenyl)-nethyl }azetidin-3

yl}-N-. (6--eﬂﬁVWﬁ%mwdsziﬁbpmmuupl3ulﬂ@ﬂanmﬂeoﬂnyn&mdmwwﬁared by carrying
out the procedure as described in 3 Septenber 2004 35 Exanple 1, starting
with 0.61 g- GﬁtfﬁPBﬁ§@£Uéﬁmo Adskenytineingl Faze2PdhauBsokt D080, g of N-(6-
et hyl pyri d-2-yl ) net hyl sul f gnam de, 50 cnB of anhydrous tetrahydrofuran,
0.96 ¢nB of &%@tﬁ?@c§i8&|Eéﬁﬁﬁf?léﬁecsn§ﬁ8t9a5$¢ 500¢ryn¢9henyﬁghosph|ne
The crude rodgft i S chronatog gﬁggd on_a silica gel colum (particle size
0. 040- 0. 063 HRA-ITEGRESIF AR | &l - 2Ty TeF4EFAgiSunder an argon

| f t hex d eth tate (70/30
by Vol ue) e 0SS aer g o cs FFACkFbrsL FFAcHPoRc 610 os Srhre.
conbi ned "and oc@neent H e%ﬁPORQE¥HES§OUQHerdigﬂgEgQ gPsessyre £ . kPa).

g of an- oi |l is.obtaine
‘under an argon pressure of 0.5 bar with a mixture of

'cyclohexane and ethyl acetate (80/20 by volume) and

} fractions Fractions 6 to 9 are

10 collecting 60~cm
combined and concentrated to dryness under reduced
pressure (2.7 kPa). 1.75 g of N-{1-[bis{4-chloro-
phenyl)methyl]azetidin-3-yl}-N-(6-chloropyrid-2 ¥1)
methylsulfonamide are obtained -in the form.of a white

15 foam ['H NMR spectrum (300 MHz, CDCls, & in ppm): from

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

7 and 2 Hz 2H}; 4.25 (s 1H); 4 64 {mt : 1H); from
7.20 to 7.35 (mt- 9H); 7.36 (dd, J: 8 and 1 Hz 1H);
7.71 (t, ‘J = 8 Hz IH}]

20 1- [Bls 4-- chlorophenyl)methyl]azetldln 3 ol
may be prepared accordlng to the-procedure described by
KATRITZKY A. R et al., J. Heterocycl Chem., 271
(1994), startlng with 35 5 g of [bls 4 chlorophenyl)
methyl}amlne hydrochlorlde and 11.0 cm? of eplchloro—

25.'hydrln 9.0 g of 1 [bls(4 chlorophenyl)methyl]azetldln-

3-0l are isolated.



Is triturated in a mxture of 5 cnB of.diethyl ether and 5 cn8 of

di i sopropyl ‘ether. The suspension is filtered, 15 the solid drained
and-then dried under reduced pressure (2.7 kPa) - 0. 113 §eptember 2004
N-{I'--[bis(:4- chlorophenyl)nethyl] .
azetidin-3-yl}--N"'(6-ethyl pyrid-2-yl)nethyl sul fonanide is obtained in the
formof a white solid [1H NWR spectrun§g300 N+t CDC13, 20 J 7.5. Hz S'in
ppm: 1.26 (t; 3H) ; 2.7.6- (q, J =17 . ; fromto .2 .95 (nt -
2H.) ; 2;90 (s and 2 Hz 2H) ; '4.22. (s .2.85 BFD ; 3.53 (split t, J 7 1H);

¢.6g4(ntt: J = 7 5 Hy é&sG%$ﬁhlo§§H%enylH%ethynﬁgm%getgvdr hlgrlde' QFD

N- ( 6- Et hyl f | f b 0 he
N Soequr s Pﬁ%meséﬁ ”H%c* AR e e OB 8RS DB O, e are

poured "dro spl utipen, gpokgg .0 $35 (9573 50 g. of 3 Septenber
2004 36 ?n%no ethy pyri‘di neMlen 2.50 e cnB of (yrldl)ne After stirring

for 20 hours at 20C, tyey ereentd:@walat-@r-w aetagmeheeeﬂaasdw fhy8' cnB of
water and filtered. The flltrate I's concentrated to dryness at gOC under

reduced. me&wrﬁre{p%ﬂedd?@b caE’t%/J.rr@SIoﬁhﬁtEtlh& procedure in the

followrng manner: 7.8 cnﬁ

of methylsulfonyl chlorlde are
'poured dropw;se, over l hour, lnto-a solutlon, cooled
to +5° Cc, of 2- ~amino- 6 chloropyrldlne in 12, 5 cm’ of
pyrldlne After returnlng to room. temperature and

10 stirring for 20 hours, the black reactlon mixture is
supplemented w1th 140 cm’ of water and extracted w1th
200 cm® of dlchloromethane The organlc phase is
separated after settllng, drled over magne51um sulfate,
flltered ‘and’ concentrated to’ dryness under reduced

15 pressure (2.7 kPa) The orly resrdue obtained is
chromatographed-on a silica gel column {particle size
O 063-0.200 mm, helght 30 cm, ‘diameter 4 cm), eluting
under an. argon pressure of 0.5 bar w1th a mlxture of
cyclohexane and ethyl'acetate (70/30 by volume) and

20 . collecting 60-cm® fractions. Fractions 5 to 11 are
comblned and concentrated to dryness under reduced
pressure (2 7 kPa) 17 g of N—(6 chloropyrld 2-
yl)methylsulfonamlde are obtalned in the form of a
yellow 011

25 wExample 2

N {1 [Bls (4~ chlorophenyl)methyl}azetldln 3—

yl} -N- (6 ethylpyrld 2 yl)methylsulfonamlde may be

prepared by carrylnq out the procedure as descrlbed in



chronat ographed on a .silica gel colum (particle size 0.040-0.063 nmm

hei ght 30'cm dianeter 4 cn), eluting -under an-argon pressure of 0.5 bar
with 1.5 litres of dichloromethane and then.with a ni x8 Septegtbed2ed or o- 10
met hane .and net hanol . (98/2 by vol une) and coll ecting 60-cnB fractions.
Fractions 8.to 12 are conbined and "~ concentrated. to dryness under. reduced
pressure .(2.7 kFa)-. 2.8 g of N—-(6--e?§y1pyrid-2-yl)nEthyI-. sul'f onam de
are obtained in the formof,a yell ow oi 15 Exanple 3 N { 1- [,Sis
(4-chloro.phenyl) nmethyl] azetidin-3 .yl}-N quinol-6-ylnmethylsul fonanm de.
may be. prepakedpby 1Gakk¥irReng QYth DUGIP?PSEdPL?biQ&ihe f ol I owi ng ‘manner:.
0.70 g of 1-[b|sF4-chIorophenyl)nethyl]aze i din-3-ol 20 and 0.597 g of

tri phenyl phogphorepacayagaedhyindeetiaigoBrolp @. 80l HtoON-0f-. 0..50 g"of
N- qui nol-- 6-yi net hyl - sul fonam de in 50 cnB of anhydrous tetrahydrofuran and -
then 0.40 cnetolyldivetidylk-gipdtaybonyFahemide pobit echnl R affhi@rosti rring for
20 hours at 20C, .the reaction .25 nixture is heated at the reflux — . -

t enper at ur e tetrahydgpEuzad,t AeAcsapplahetiteathydi taecRi®@ ripoafylate

tri phenyi phosphine _and 2.0 cnB_of "di-ethyl azodicarboxylate. After stirring
for 48 :hodrs28€ 90&77t Heoki kriapbenglpbaskhinat cthe ccBi@Bemmvhert 2604 37
dryness. undet reduced essure (2.7 kPa). The residue is taken up in 30
cnB of dieth§ ¥8WﬁéP9FFEEe§u§BeﬁsFb%106b9%}n%eﬂw@ﬁf19%%#kqiqMﬁ}ze R
the-filtratexi ORC rated, to. drypess. A fractiop of the residue:

obt ai ned (0.805§§"p§6g5rmﬁfe8eéﬁbgué Nt el GHaRY FfMeat§ioH &k hange

' under an argon pressure of 0.5 bar with a mixture of

CYCldhexane and ethyl acetate (TOJBOrby voluﬁe) and

® fractions. Fractions 6 to 9 are

10 collecting 30-cm®
cdmbined'and_concentratéd_to dryness underfreduce&
préssu:e (2;7,kPaf. 013 g'of‘an-oil is obtained which

3

is triturated in a mixture of 5 cm df.diethyi éther-and

5 cm’

Of diisopropyl ether. The suspensibn is,filtered;'

15 ‘the solid dfained and:thén'dried unéer redﬁcedrpréssure
(2.7 kPa). 0.11 é-of N4{1~[bist4~chlqropﬂ¢nyl)methyi]-.
azetidiﬁ-B—fl}*N-(6—éthylpfrid-2—yl)méthyléulfonémide
is_obtained.in thé'form.of a white solid tlﬁ NMR |
spectfum (BOOuMHz, CDCL3{-8 in pﬁm): 1;26‘(ti

20 g =.7.5Hz : 3H); 2.76 (q; T =7.5 Hz;:_za}; from 2.85
£0.2.95 (mt : 2H); 2.90 (s : 3H); 3.53 (split t, J = 7

and 2 Hz : 2H); 4.22 (s°: 1H); 4.69 (mt : 1H); 7.07 (d,
J=17.5Hz 1m); frqm‘7;i5[t6-7.30 (mt 9Hj}‘i;64 (t,
J=7.5Hz : 1H)] S 8

25 B .3N;(SQEthyigyf;d-Z;yl)meﬁhyisulfoﬂaﬁiaef@a§ bé
pteﬁéred_by carrying‘out;the pfoéedﬁrerin:tﬁéﬁf@lloﬁiﬁér
manner: 1.56 cm’ of methylsuiﬁonyl ch;ofiqé are pouﬁed

dropwise into a solution,-coolgd to_+5°cf of‘2.50 glof



sul fonic ac
cm, elutin
anmoni a in

5-cnB8 10 fr
t o-dryness-

which is s
is filtered.

id SCX resin (parficle, sizée 0.054 nun, height 4 cm di

anet er 3.

g first-with nethanol and then with a.2 M solution of aqueous
met hanol. in order to elute-the expected prd&gpiembenlP@tting

actions. Fractions 16 to 19 are conbi ned and concentr at

under reduced pressure (2.7 kPa) 0.33,g of-an oil is a

tirred in 10 cnB' of d||soprgg ether. The resulting s
The filtrate, which is agdrn 15 filtered, gives, afte

ed _

bt ai ned
uspensi on
r 15

ninufes a solid which is- dried at. 50C under reduced ‘pressure (2.7 kPa).
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repared by carrying out the procedure in the follow ng..

v Znetdwd sid fonamde sem t&e rynegBnaer 502cluaAB rof
riyl chloride .are poured 3 Septenber 2004

reduced pressure (2.7 kPa). The'residue'is

. chromatographed on a,silica-gel_column (particle size

1 0.040-0.063 mm, height 30 cm, diameter 4 cm), eluting

under an-argon'pressure'of 0.5 bar with 1.5 litres of

‘'dichloromethane and then with a mixture of dichloro-.

10

méthane and'ﬁethanol.(QB/Z by volume) and collectiné

;o a60- cm3 fractlons. Fractions 8 to 12 are oombined'and

'}_concentrated to dryness under reduced pressure'

'_12.7 kPa). 2.8 g of N-(6- ethylpyrld —2-yl)methyl-

' sulfonamide are obtalned in the-form-ofpa vellow oil.

15

20

25

Ekample 3. |

N- {l {515(4 chlorophenyl)methyl]azetldln 3-
yl} N-qulnol 6 ylmethylsulfonam;de may be prepared by
carrylng out the procedure in the follow1ng manner:
0. 70 g of 1- [bls 4 chlorophenyl)methyl]azetldln ~3- ol
and 0. 597 g of - trlphenylphosphlne ‘are. added, under
argon, to a solutlon of 0. 50 g of N- qulnol 6 ylmethyl-
sulfonamlde in 50 cm? of anhydrous tetrahydrofuran and
then 0 40 cm of dlethyl azodlcarboxylate is poured in.
After stlrrlng for 20 hours at 20 C, the reactlon
'mlxture is heated at the reflux temperature for 4 hours
and then supplemented w1th 2 98 g of trlphenylphosphlne
and 2 0 cm of dlethyl azodlcarboxylate After stirring

for 48 hours at 20,C the mixtlire is concentrated to



.38 dropwi se, over 1 hour, .into a solution, cooled to 3C, of 1..98 g of
6 am noquinoline in 1.7.5-cnB of pyridine. After stirring for 20 hours at
20C,  the reaction mixture is suppl emented with.10 cn83&epiember 2004 50 .5
of dichl oromethane,. and then filtered. The filtrate is separ at ed after
settling, the or gani Cc phase is dried over magnesiumsulfate, and then -
filtered and concentrated to dryness g der reduced pressure (2.7 kPa). _
1.15 g.of N-quinol -6-yl et hyl s. ul onam are 10 obt ained in the.formof -
a.creamyel l'ow solid. Exarrpl e 4

N- (1- [ Bi 5(4-ghl h ot d |
yl § 'N!q:Jisgol %Y%’%T%Bfﬁ% ﬁ%cg’]%‘}r%c"]dg’zr%gg?u{ﬁg jgéparkga byThSaF?ﬁﬁ&eout the'
d Og
grfgesgzeclhlnoér opahenyl rreJtr}E ﬁirl%?reﬂfd%gegg%i 9%9% 5 h]e suspension
g'of . tri phenyl @é?'ue G dRger £iakgaRe &9 aosekHtLgpear 0.50 g of -

N- (qui noi -' 5-y , et hy su fonamde in 70 cnB8 of anhydrous

t et rahydr of UE@ru shem Of At 118 oFf tdieet-Byl dazodbeatheyyl(at goagg 0. 45 g
20 of 1, 2-bi s(di phenyl phosphi ne) et hane are_poured in. .After. stirring for

20 hours gt 20@uieiedant iDBond >£tlunltecolls‘moo&enutabﬁdekohadgyness under
reduced. pressure (2.7_kPa). The residue is taken up in 70 cn8' of et hyl
acetate, theswkfenic mrid @l imsis (Wasirddlwi 5Hz250305¢nmof hbighe, dri ed.
over magnesium sulfate, filtered- and then concentrated to dryness at.50C
under reducedl @Fes@cﬁ@f(@r B k)., <t ipgoférsi Wisht aphabanPs pudified by

chromat ography on a silica gel. colum (particle size 3 Septenber fOO4
hen w1th a 2 M solutlon of aqueous ammonia in met ano

in order to elute the expected product, collectlng 5 cm®
10 fractions Fractlons 16 to 19 are combined and

concentrated to dryness-under reduced pressure

(2.7 kPa). 0.33 g of an oil is obtained which is

stirred in 10 cm® of diisopropyl ether. The resulting

suspension is filtered. The filtrate, which is again
15 filtered, gives, after 15 minutes, & solid which is

dried at 50°C under reduced pressure (2. 7-kPa) 83 mg

of N~-{1- [bls(4 chlorophenyl)methyl]azetldln 3- yl} -N-

qulnol 6- ylmethylsulfonamlde are obtalned in the form

cf a whlte SOlld ['# NMR spectrum (300 MHz, CDC13, 8 in
20 ppm) 2 87 (s : 3H), 2 89 (mt ZH), 3 55 (Spllt t,

J = 7 and l Hz 2H), 'y 18 (s : 1H ) 4 69 (mt 1H),

from 7. 15 to 7 30: ( BH); 7. 47 (dd, J —'8 5 and

4 Hz -lH), 7 58 (dd J =9 and 2.5 Hz' 1H),_? 73.{

J

2 5 Hz : 1H) 8 10 to 8 20 (mt 2H), g8.97 (dd,

il

25 J 4 and 1 5 Hz lH)]
N- Qulnol 6 ylmethylsulfonamlde may be
prepared by carrylng out the procedure in the follow1ng

manner: 1.1 cm? of methylsulfonyl chlorlde ‘are poured



39 0.063-0.200 mm height 35 cm dianmeter 3.9 cn),eluting ..under an argon
pressure of 0.5 bar with a.m xture of cycl ohexane and ethyl acetate (40/60
then 30/ 70 and - 20/ 80 by vol une) and- collecting 50-cnB Jepteamtics 2604 5.
Fractions 6 to' 12-are conbined and concentrated to dryness under reduced
pressure (2.7 kPa). The residue is taken up in 15 cnB8 of nethanol, the:
resulting white suspension is filteredzgthe solid drained and then  dried
at 50C under reduced pressure (2.7 kPa). 0.35 .g .10 of N (1-- (bis
(4-chlorophenyl) methyl ] azetidin-3-yl } -N qU|noI 5--y|nethy|su|fonan1de

| s obtained igopbleskor et 1ahw/abt eigebig £oth%5p€8éw&1 £3003 4z,
CDC13,'8 in ppm 2_. 60 (t, J = Hz" 1H) 2784 (t, FS 2.99 (s
3H); . 3.36 (splfit.0v8 & ef76&aﬂlﬂo§u1hﬁliﬁ& id51. 355@mifﬁﬁlﬁ ﬂbdrhe— 7 and
2.5.Hz : 1H); 4.01 (s : 1H); 4..85 (nmt.: 1H): from710to725t|nt 8H) ;
7.40 (dd,. Aftel. Stamdlmngor IBDhoufs5ét(ﬁ@°CJ Bhé pegcdioniz 1H); 7.74
(dd, J =. 8 and. 7.5 Hz' 1H*) ; 8.20 (broad d,_J 8 Hz 1H); 8.54 (broad-
d J =9 H mlEHFIGSLQQSéﬁﬁle@enned Yigimdl Q. émitpﬂuﬁdtedwaddguaudm:S y1)
nethylsulforlan1de may be prepared by carrying,.out the procedure

as- descr i Bed©ffns lan?éﬁﬁPtEaBerstﬁﬁtF @nwﬁ%ﬁ tored g Bie 5tk i vol i ne, 3.0
cnB of. pyridine, % g Lh | sul fonyl chloride . . 25 2.47 g of '
N- (qui nol - "55§PRREERTI & FFBnaﬁT—‘a Fe ’b*b?a‘?ﬁ%%PlcF PR} okn dried

a. brown-yel | gy, mgghQSLu% §8 gber 2%, &9 Eﬁfggked and

concentrated to dryness under reduced pressure
(2.7 kPa) 1. 15 ‘g of N quinol-6- ylmethylsulfonamlde are
10 obtalned in the form of a .cream-yellow solid.
Example 4
N {l {Bls(4 chlorophenyl)methyl]azetldln 3-
vl} N-qulnol 6- ylmethylsulfonamrde may be prepared by
carrying out the procedure in the fOllOWlng manner:
15 0.70 g of 1-[bis{4-chlorophenyl)methyllazetidin-3-ol
and 0.597 g of triphenylphosphine are added, under
argon, to a solution of 0.50 g of N-(guinol-5-yl)-

methylsulfonamide in 70 cm®

of anhydrous tetrahydrofuran
and then 0.40 cm” of diethyl azodicarboxylate and 0.45 g

20 of 1,2-bis{diphenylphosphine)ethane are poured in
After stirring for 20 hours at 20°C, the reaction
mixture 1is concentrated to dryness under reduced
pressure {2.7 kPa) The resrdue is taken up in 70 cm of
ethyl acetate, the resultlng solutlon is- wasbed with-

25 30 cm3 of brlne, drled over magnesrum sulfate, flltered
and then concentrated to dryness at. 50 C under reduced

pressure (2 7 kPa) .The violet o1l obtalned is purlfled

by chromatography on a srllca gel column (partlcle 512e



N—{|1-(BIS(4 chlorophenyl)nethylIazetldln 3

yl'}-Nisoquinol - 5-yl met hyl sul fonam de may be prepared by carrying out the
procedure as described-in Exanple.5 4, starting with 03§§Pmﬂ“@¥20 4

N- (i soqui nol -5-yl)met hyl - .sul fonam de, 70 cm -of
anhydrous-tetrahydrofuran, -0.712 g of . _ : ‘

1- [ bi s(4-chl orophenyl ) net hyl | azeti di n- g 0 597 g of triphenylphosphine,
0.40 cnB' of diethyl azodicarboxylate 3nd 0.45 -g of 1, 2-bis(diphenvl 10-

phosphi ne) et hane. . The crude brown ..o0il. obtained is purified by :

chr omat ogr aphy. i C ' _(p rt| z

hei ght 38 ¢ QﬁgLé;éﬁd %Flig g ?ﬁag %§§térg g?pbychﬁex ne -and
et hyl acetate 80/70 b voI a Ol:l 0-c ctions.
Fractlons!B%Qgﬁﬁ 4t & b g%n@eét?%%eggtﬁ r§§§§é§ﬁn gr reduced
pressure (2.7 n@% tgm NA. 'cetettlerrq@/ls@ 1BeanBoohodigkhyl ether,
the suspen3|&? tere t he i nsol ubIe matter is chromatographed on

. colum szcﬁ@ﬁ rt%?'xfbl J( RRIOo 14 ceMi ngdisaneker £ Bacaomashing first with
a nlxture of met hanol ~and di chl oronet hane (50/50 by volune.) and then

el uting v t hrdack Mol ditti o ofa requeaitsnedmand aoneemethasdl tand coll ecting
20-cnB. fractions. Fractions 'Ito 6, are, conbi ned and the white insol uble:-
25 natter\Mﬂryneﬂgxundersxéddmﬁwedeseheesdﬂld k&adralhedremddufien dri-ed at -

50C under reduced pressure.(2.7 kPa). 0.169 g of N- { 1- [bis
(4- chlorophenq|gak§n jn 15 cm” of methanol, the resulting white

aretidirt -3 gds}pe“;s'f&?“l's”%',.lteyr;é%t Y% B35 ana chen
dried at 50°C under reduced pressure (2.7 kPa) 0.35 g
10 of N-{1-(bis(4 chlorophenyl)methyl]azetldln 3 yl} N-
qulnol -5- ylmethylsulfonamlde is obtalned in the form of

a. whlte SOlld ['H NMR spectrum (300 MHz, CDCl3, 8 in

ppm) 2. 60 (t, 3 =17 Hz : lH); 2 84 {t, J =17 Hz IH),

2.9%99 (s .: 3H) 3 36 (Spllt t, J 7 and 2.5 Hz 1H) ; -
15 3 (split t, T = 7 ‘and 2 5 Hz 1H), 4.01 (s : 1H);

4.85 {(mt : 1H}; from 7.10 to 7.25 (mt : 8H); 7.40 (dd,

J = 7.5 and 1 Hz lH), 7.54 (dd J = 8.5 and 4 Hz

1H); 7.74 (dd,  J =.8 and 7.5 Hz’ 1H); 8.20 (broad d, J

= § Hz 1H); 8.54 {(broad d, J = 9 Hz 1H); 8.99 (dd,
20 J = 4 and 1.5 Hz 1H) 1.

(QUanl 5 yl)methylsulfonamlde may be
prepared by carrylng out the procedure as descrrbed in-
Example 3, startlng w1th 2 0 g of 5= amlnoqulnollne,

3 O cm of pyrldlne, l l cm of methylsulfonyl chlorlde
25 2 47 g of N (qulnol 5 yl)methylsulfonamlde are obtalned

in the form of a brown yellow SOlld



3 . Septenber 2004 41 obtained in the. formof a white solid [1H NV\R
spectrum (300~. MHz, CDCI3 in ppm: 2.64 (t, j 7 H - IH; 2.81 (t, J =7
. 1H) ; 2.98 (s -..3H)'; 3.36 (split t, J = 7 and 2S¢ptember P04 3 55
(split t, .J =7 and 2 Hz ° IH).; :4.02 (s : 1H); 4.86 (m : 1H); from?7. 10
to .7,.25 (nt 8H); 7.60 (dd,..J =8 and 1 Hz : 1H); 766 (t, J. 8Hz
:.'".1H) 7.93 (broad d, J = 6 Hz 1H); 8.06 (broad d J =8 Hz : 1H) - 8.66

(d, J =6 H :"1H); 9.32 (broad s : &) : _

N- (I'soq' ui nol -5-yl) et hyl sul f-on-a' ai de maybe prepared by carrying out t he
procedure a}desq_l bgd in Exanple 4,.starting with 2.0 g of :
5-am noi soq ol5ne,~ 3.0 cn8. of. pyridine and 1.1 cnB of nethyl squonyI

chl ori.de. 2. 3. g' of Negl f)fqt}ﬁ%d cl?'ld%?dﬂ@ﬂﬁ%ﬁe%ﬂ]'a’z@%rd&% -are obt ai ned

in the formof a beige s

N-{1-[Bi s(4. Pplﬁw£§%Eﬁ&%diﬁgl&@né€K¥léﬂﬂfo%amlde may be prepared '
yl}--N-pyri dy3 yl met hyl'sul f onam de ey be prepared by. carryi ng out the

procedure i np{ heaf ol 10 dge MR & rociil:D 4% @l OfiHepSpheidasmpllel chl oride -
S poured |nto a' solution of .0 ."144 g of NN { 1- [bis (4-chl orophenyl)

met hyl .]' azet] débadeyhg jwith Ql&&fmqﬂe}ﬂ) t\y-r(llchocﬁa—lyio)l—rmtyhyhtet&urllf-onam de’'in
5 cnB.of chloroformand.then the m xture is heated to the.refl ux

t enperat ur e, sl fenasides ity drot: oZ5 ajlhlydurpusotetmahgdrotfheaneact ion mxture
is all owed toreturn to roomtenperature and is’'then suppl emented vvrth 5
cmB: . of [0. 1 (N-'hljdr@c%f-olr E:b:asz:(u-chlrrerppgtarurlémetﬁwllazetldm-B ol,

0. 597 g of trlphenylphosphlne, 0. 40 cm® of dlethyl
azodlcarboxylate and 0.45 g of l 2= bls(dlphenvl-

10 phosphlne)ethane . The crude brown oil. obtained is
purified by chromatography on a silica gel column
(particle size 0.063-0. 200 mm, height 38 cm, diameter
3 cm), elutlng w1th a mlxture of cyclohexane and ethyl
acetate (30/70 by volume) and collectlng 40 -cm’

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

20 (helght 4 cm,, diameter 3 cm) . washlng flrst with a
mlxture of methanol and dlchloromethane {50/50 by
volume) and then elutlng w1th a 2'M solutlon of aqueous
ammonla in methanol and collectlng 20 cm fractlons
Fractlons 1 o 6 are, comblned and ‘the whlte lnsoluble

25 matter Wthh appears is flltered, the sol;d lS dralned
and then drled at 50°C under reduced pressure
(2.7 kPa). 0.169 g of N-{1- (bis( 4 chlorophenyl)methyl]~

azetidin-3-yl} N lsoqulnol 5 ylmethylsulfonamlde is-



separated after settling. The organic phase is diluted 3 Septenber 2004 42
with 20 cnB of chloroform dried over magnesium sulfate, filtered and then
concentrated to dryness under reduced pressure (2.7 kPéﬁePEWHéW?@%4due i s
chr omat ogr aphed on a' silica gel colum (particle size 0.063-0.200 mm
height 9 cm dianmeter-1.8 cn, eluting under an argon pressure’ of 0.1 bar
with-a mixture of dichl oronethane and ‘hanol" (95/5 by. -vol une) and

col 'ecting-15-cm-3 fractions. Fractions 2 to 4 are conbi ned and
concentrated to dryness under reduced pressure 10 (2.7 kPa). The resi due

is.stirred Wobtal%e@8nokndi ebb- 4 stnﬁnet@slfaaspﬁﬁmnfbgc&g; ered, the -

solid i's drained and then dried under reduced pressure. ( 35-ng of

N-{1. - [ bi s(4-(Gibloorezheapllapthyild aget)i:din-6d- wil=N = 7 5z : 1H);
.pyrid-3-yl methyl sul fonam de' are obtained in the formof 15 a.
cream col our &d 8dol(itd U1H RVRzspethy pne (890( &z, 3I0DCI8. 38 (dpime from 2. 80
to 2.95 (:m ZFD ; 2.87 (s : -3H) 3.51 (splitt, J =7 and 1.5 Hz : 2H);
4.18 (s : 1HY; = 74268 @nHz1H) 1H)frdnsy. [L5plnt7t,351(=m7 ancBH_) .7.37 -
(broad dd, J 8 and 5 Hz : .1H); 7.64 (decoupled d, 20 J.= 8 He 1H) ; 8.52
(broad d, 23 2 EZ :HEH) 7. 4198 (s8: 61H) brbalh d{my = BiHz frdl:rH)7 J10 E>oarrpl e 7
N {1- [BIS(4 rophenylpnethyl%azetldln-
yl) - N- (1- OXi gyrf“ﬁ 3- §H) fref h§Ps(ff ondrT b #RY belzs @*@par’fecﬁeoy carrying.

out the procegurs Ln tge fothMA?993 {broad d, J = 6 Hz : 1H); 8 06

(broad d J =8 Hz : 1H); 8.66 (d, J =6 Hz : 1H); 9.32
(broad s 1H) ]

10 N- (Isoqulnol -5- yl)methylsulfonamlde may be
prepared by carrylng out the procedure as descrlbed in
Example 4 startlng with 2. 0 g of 5- amrnorsoqulnollne,
3.0 cm of pyrldlne and 1.1 em’ of methylsulfonyl
chlorlde 2 3. g of N- (1soqu1nol 5~yl)methylsulfonamlde

15 are obtained in the form of a beige solid.

Example 6

N-{1-{Bis (4-chlorophenyl}methyljazetidin-3-
yl}-N-pyrid-3-ylmethylsulfonamide may be prepared by
carrylng out the procedure in the following manner:

20 0. 042 cm of phosphorus trlchlorlde is poured 1nto a
solutron of 0 144 g of N-{1- [bls 4- chlorophenyl)
methyl]azetldln -3- yl} N (1 ox1de pyrld 3- yl)methyl-
sulfonamlde ln 5 cm® of chloroform and then the mlxture
lS heated to the rerlux temperature After stlrrlng for

25 'l hour 30 mlnutes, the reactlon mlxture is allowed to
return to room temperature and is then supplemented
w1th 3 cmh.of.O 1 N hydrochloric acid, then stirred and

separated after settling. The ¢rganic phase is diluted



manner: 0..16cnB of diethyl azodicarboxylate and 0 226.g of -

tri phenyl phosphine are added, under argon, to a solution, of 0.265 g of

1- [ bi s(4- chlorophenyl)nethyl] 3 September 2004 43 azet B Gentegihsr 28041 0. 162 g
of N-(I-oxide-pyrid-3 yl)nmethylsul fonamide, i 25 cnB of anhydrous
tetrahydra furan. After stirring for 20 hours at 20C, and then for 24
hours at the reflux temperature, the reaction nixture is concentrated to
dryness under reduced pressure_ (2.7 kPa)" The residue 'is chromatographed
on a - silica gel colum (particle size .0.063-0.2 mm height 20 cm '

di anet er %}1 28! s Nge E‘Jr A, 9} i S Sa%%%r gwa%eglﬁmbéﬁlgﬁtg a

m xt ure of dICh oronethane met’hanol y “vol une) corlecflng

40-cm 3, fraekiensedFaaq! | tR@ﬁ 3&&&%@5& tf&fﬁ%%ﬁf‘éjssafiﬂmcfé‘%n%'&hr fed to
dryness under reduced pressure (2.7 kPa).. The residue is stirred in 10 cnB

of . diethyl 95:@@@:&%251:151@?@&orhwréaidﬁens &mraa'tegi Redeiter 15 -is
drai ned and then dried under. reduced pressure (2.7 kPa). 0.1 g of -

N-{ 1-[ bi s(4-shlaraphedytpbethylparticle size 0.063-0.200 mm, height

azeti-din-3-yl}-N-(1-oxide-pyrid-3-yl)nethyl sul fonamide is obtained in the
f or m. of - aSwhBt emgoHidmpler NMRB  splecte it (ot Oirvidr, anjain280pd@55hmeln ppm
2.78 (t, J =20 7 Hz 2H) ; 3.06 (s -3H) 3.37.(t, J =7 HZ 2H) ; 4.45 (s
, 1H) ;4. 7108( Rt 11bpr; ww%nameet%e?o:%oilqhhomq)tr@nela(rl@road d J 6.5

FD 8 27 (broad s
methanol (95/5 by volume) and collectlng 15 cm®

fractlons Fractrons 2 to 4 are comblned and
concentrated to dryness under reduced pressure

10 (2.7 kPa). The résidue is stirred with 15 cm’ of'diethyl
ether, the suspensiocn is filtered, the solid is drained
and then dried under reduced pressure (2.7 kPa). 35 mg
of N-{1l-([bis(4-chlorophenyl)methyliazetidin-3-yl}-N-
pyrid-3-ylmethylsulfonamide are obtained in the form of

15 a cream-coloured solid {"H NMR spectrum (300 MHz, CDClj,
8 in ppm): from 2.80 to 2 95. {( 2HY; 2.87 (s : .3H):
3.51 {(split t, 0 =7 and 1.5 Hz 2H):; 4.18 (s 1H) ;
4.65 (mt lH), from 7 15 to 7.35 (mt 8H), 37
{broad dd, J = 8 and 5 Hz _l ): T7.64 (decoupled d,

20 J.= 8 Hz : 1H); 8.52 (broad d J = 2 Hz : .1H), 8 61
(broad d4, J =5 Hz 1H)]
Example 7

N {l [815(4 chlorophenyl)methyl]azetldln 3—

yl} N—(l oxrde—pyrld 3 yl)methylsulfonamrde may. be

25 prepared by carrying out ‘the procedure in the follow1ng
manner: 0 16 cm3 of - dlethyl azodlcarboxylate and 0.226 g
of trlphenylphosphlne are added, under argon, to a

solution of 0.265 g of L~ {bls (4- chlorophenyl)methyl]—



N- (I - Oxide-pyrid-3-yl)nethyl sul fonanm de may 25 be prepared by carrying out
the procedure in the followi ng manner: ‘7.1 g. of 50-55%: -
3-chl or operoxybenzoic acid are added, in fractions, t8&Sgriamheri28edof 1. 81 -
g of N pyrid-3-ylnethylsulfonaniBe in 71 cnB.. of 3 Septenber 2004 44

. N, N-di et hyl f ormami de and 3 cn8 of nethanol, fol | oned by 0.56cn8 of 40%
hydrofluorrc acid. After stirring for % hour at. 20C, .the reaction m xture-
is poured into 500'.g of ice, stirred and then filtered. The filtrate is
concentrated to dryness at 60C under reduced pressure (2.7 _kPa). The .

resi due. égésgraﬂp 1 PG L A0 5 WS %a eBlosgusLhane and

nmet hanol y volune) and t'hen filtere rate is

chronatograg?prhégh éﬂlfdﬁ%ﬂ%ﬂe CQEU@B Qﬁ?réfcéshy§ré@s1@e9r9@§d902 ”“1
hei ght 27 c¢ diangter 4 cm, eIutrng under an argon pressure of-0.5 bar.

with a mxtuge-of. di e oramiiane rard 20ehbarel at98b2c,92hd ardn then 50/ 50
by vol ume- ) -and col l ecting 60--cnB8 fractions. Fraction 62 Is concentrated

to dryness ufier24 edtioed g1 edsure 115 tehpérieRaye,’ @h8. Gegcafiol
(1-oxide-pyrid-3-yl) .methyl sulfonamide is obtained in the formof a

yel | ow shs smﬂxthretisuqqnd§qﬂnaﬁa@hwbsdEW@naﬁrdedeeyrbeupeepared by-
carrying out'the procedure as.described in Exanple 20 1,., starting with
2.9 of -3--Bepirs dihel s T Fpeilgiuge lang fogaéﬁﬁréphﬁétﬁyl§u|fony|

chloride. The -crude froduct obtained is stlrred |% %0 cnB of d|ethyI
silica gel column (particle size 0. mr,

.20 cm, dlameter 1.5 cm), elutlng under an argon _
pressure of 0.5 bar with a mixture of dlchloromethane
10 .and methanol (98/2 by volume) and collecting 40-cm’®
. fractions' Fractions 26 to 64 are combined and '
_concentrated to dryness under reduced pressure
(2.7 kPe} The residue is stirred ln 10 cm® of dlethyl '
. ether, the suspen51on ls-ﬁlltered,,the lnsoluble matter
15 istdrained and then»drred under reduced pressure
{2, 7 kPa). 0.1 g of N;{l—[bis(4-chlorophenyl)methyl]—
azetldln 3~ yl} -N- (1 oxlde—pyrld -3- yl)methylsulfonamlde
is obtalned in the form of a white SOlld [1H NMR
spectrum (400 MHz, (CDﬂZSO d6, 8 in ppm): 2.78 (t, J =
20 7 Hz 2H): 3.06 (s 3H): 3 37 (t, J =7 Hz 2H) ;
4.45 (s : -1H); 4.71 (mt : 1lH); from 7.30 to 7.30
{mt 10H}, 8.21 ~{broad-d, J = 6.5 Hz 1H); 8.27
{brocad s . lH)]
-(l Oxrde-pyrld—3 yl)methylsulfonamlde may
25 - be prepared by carryrng out the procedure in the
followrng.manner 7.1 g of 50-55% 3 chloroperoxybenzorc

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

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



et her, the. suspen5|on i's flltered and then the solid is drained and dried
under reduced pressure (2.7 kPa). 25 2.47 g of .

N-pyri d-3-yl me' t hyl sul f onani de are. obtained in the forﬁﬁdpmdﬂxﬁﬁﬁﬂ4sh

solid. 3.Septenber 2004 45 Exanple 8

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

yl}- N-cyclohexylnethylsulfonaanlde nang pr epar.ed by carrying out

t he- procedure in the foll owi ng. manner 0.4 cnB of nethylsulfonyl-
chloride is added, with  stirring, to a solution of 1 8 g of NN-{ 1- [bis .

(4-- chi Oropﬁeﬁyéltg%{g%ﬂ?ﬂﬁé%ﬂamt%d":} -dkcye! ahexyhan, fkslnowgﬂbgnﬁ of

triethyl amne’an amno- pyridine in 25 crrl

di . ehl gronet hage: oy3 A4 Q;r0° fy‘drrro'f'lgol'@.cf QLi48 Rowes ati20ifg 20rcpB of
dlchloronethane and 20 cnB wat er are added to. the reaction nixture and

it is stirrpduandtsepseatese afdart st tningireThis oand inpkaseo:g dri ed
over'nagnesiunlsulfate and concentrated at 50C under reduced pressure (2.7
kPa).” The bre@nicép stiyreésimdiectien chilormatear aifeed idt e tsi liisca- gel col um
(particle size 0.063-0.2 nm height.20 cm dianeter 2.0 cm, elutlng under
an argon pressucenbfaded b@rdryWQSﬁenUnS&LﬁWﬂnﬁenhnﬁﬂunaﬁnﬂﬂmeﬁer&nd

met hanol (96/4 by volune) and collecting 10-cm 3 fractlons Fractions 2 to
20' 4 and 5 {@-10kBak- cBADI FRY-MRI Icoricdmn dednt &erC)Fhe% aunder reduced -

P o2 dut Bhoond T B IS B 5
under -an, argonlgmg surg theg Eifterg%trEﬁ%IE)gtra e rs
chromatographed on a silica gel column (partlcle.size
10 0 L0683~ 0 2. mm, helght 27 cm, dlameter 4 cm), elutlng
under an argon pressure of 0 5 bar with a mlxture of
dlchloromethane and methanol (98/2 97/3 and then 50/50

2 fractlons Fractlon 62

by volume) and collectlng 60 cm
lS concentrated to dryness under reduced pressure
15 (2.7 kPa) 0 96 g of N- (1 oxrde pyrld 3- yl)methyl—
sulfonamlde is obtained in the form of a yellowrsh
solid
" N-Pyrid-3- ylmethylsulfonamlde may be prepared
by carrylng out the procedure as descrrbed in Example
20 -1, . startlng w1th 2 9 of 3—am1nopyr1dlne, 5 cm® of

3 of methylsulfonyl chlorlde The

pyrldlne and 1. 8 cm
crude product obtalned is stlrred ln 40 cnP of dlethyl
ether, the suspensron is flltered and then the SOlld is
dralned and drled under reduced pressure (2 T kPa)

25 2. 47 g of N pyrld 3- ylmethylsulfonamlde are obtalned in

the form of a plnklsh solid.

LN



25 cycl ohexane and et hyl acetate (70/30 by-volune) and collecting 5-cnB
fractions. Fractions 7 to 10 are conbined and concentrated to dryness
under Teduced pressure (2.7 kPa)..0.10 g of i T-{1-{bi $Qeptambsra0g4

Sept enber 2004 46 phenyl)nethyljazetl di n-3-yl }-N-cycl ohexyl met hyl -

sul fonanmi de is obtained in the formof a creamcoloured foam [1H NVR
spectrum (300 MHz, COCl13r- S in ppn) ;. from 0.80 to 1.90 (nt : 10H); 2.82
(s : 3H) 3.36 (broad t, 5J =7 QIE{) 3.46 (broad t, J = 7.5 Hz.: 2H):

359 : iH); 4.08 (nit 1H): 2142(3 .. 1H):; from7.20 to 7.40 (mt
8H) -] . é% bi ¢ (4 hl or ophenyl ) met hyl ] azetidin-3- yl}- N-cycl ohexyl ami ne
may be prep y carrylng out- 10 the procedure in: ‘the. follow ng

manner: 0.-5 g of cyc%pW% Iéyg e gﬁég¥%%§5§glﬁgr Rhag?ggiggnghydr|de ‘and

0.3 ¢nB of' 100% acetic aC| are a

1- [ bi s(4- chlor phenyd DImsMideatthisdi Fod=gAfe A y25eCPripated b
1, 2- dlchlordglhane Afteﬁagilrrlng for-a f5 hgors g? EOCF 20ycn8 of

di chl or omet haqier rt%h KL dheOfprocttgle arne taddedilowihg maaakicon mxture,
wWith.stirring,. ‘and then the mxture is neutralized to pH 7-to 8 with .a I

. N aqueous’ SDdauﬁfhpdrmntdglsolﬂbngm cHberiixt s eadided sepatrlat ed after
settllng the organic phase i's dried .20 over nmgnesium sul fate and -
concent r at ecs tior miryge s at Scﬂﬁml@md@lf r]_-ec@u@e@fplNes{éur{él(SZ‘i? kpa) . 8 g. of
N--{"1- [bis (4-chl'orophenyl ).nethyl azeti di n- 3- -N-c clo-- . 25,'
hexyl ari ne -a¥ielorriensdl ine e 1fa@rer’h1(§iﬂ~na‘3cﬂéémNCGW§§Pé&xylamlner

0.7 cm® of triethylamine and 20 mg of 4-dimethylamino-

yridine in 25 cm’ of dichloromethane. After stirring
10 for 48 hours at 20°C, 20 cm’ of dichloromethane and
20 cm® of water are added to the reaction mixture-and it
is stirred and separated after settling. The organic
phase is dried over magnesium sulfate and concentrated
at 50°C under reduced pressure (2.7 kPa). The brown
15 oily residue is chromatographed on a silica -gel column
(particle size 0.063-0.2 mm, height 20 cm, diameter
2. Oecm), elutlng under an argon pressure of 0 1 bar
with a mlxture of dichloromethane and methanol (96/4 by
volume) and collectlng 10-cm? fractlons Fractions 2 to
20 4 and 5 to 10 are'comblned and concentrated to dryness
under reduced pressure (2.7 kPa} The residue is
chromatographed on a Slllca gel- column (partlcle srze
0 063- 0 2 mm,- helght 30 cm, dlameter 1.5 cm) , elutlng
under an argon pressure of 0. 1 ‘bar w1th a mrxture of
25 cyclohexane-and ethyl acetate (70/30 by .volume) and

3 fraetions. Fractions 7 te 10 are

collecting 5-cm
combined and concentrated to dryness under reduced

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



paste which will be used as it is in the next step. 1- [Sis _
(4-chlorophenyl.) nethyl] azetidin-3-one. nay.be prepared accordln to the
fol l owing procedure: a .solution of 8.1 cnB of"' di net h?lseﬁ’tﬁ"ﬂ'l@fﬁﬂg‘?l nh 17.6
cnB of dichioromethane is added to a solution of .5.0 cn8 of 3 Sept enber
2004 47 oxalyl .chloride in 73 cnB of di chl oromet hane cooled to -78C. After
0.5 hour at -78C, a solution of 16.0 g . .

1- [ bi s( 4- chl orophenyl ) met hyl ] azet i di n- 3= 1, di ssol ved in 50 cn8 of

di chl oronet hane, is poured in. ‘After 5 5 hours at -78C:., 26.6 cnB8 of

triethylamn h@ﬁ l Qg@gygﬁgp$g?§lgni6§ggu$§@§%% %g;%égh |s allowed to d

return tOI’ era thUI’GIS

washed: wi t-h éu&f@ﬁ%m@@@ egﬂgegamwr 1 ANEhd NED- W& Ny a%vﬂcoqfth:e%ﬁturat ed

sodi um chl ori de solution ried over magnesium sulfate red and

concent r at ed fbamdyMaRsr Wikt Hed ucETh MHRSS WDE1(2- 5 7iKR$Pm)Ther ron €si due.
obt ai ned i s chromat ographed on a .silica gel colum' (particle size -

0. 04-0. 06 nmp..dobamet &r 90. 2ntcm 1011%)91 ght821(£m ,3HNdes. B (PN for essur e of
0.5 bar with'15 a mxture of ethyl acetate and cycl ohexane (40/60 by

vol une) a$ ebuenfls5aHld colRHpet Bng6 200roaatBt f ract iorfs.Hz Fr &ef)i;ols. 586 to 25. -
are conbi ned and then concentrated to dryness under reduced pressure (2-.7
kPa). 8.9'g démtl: LB) s ¢408h(oFf ophbili )4 ndl hig |: ddbti direnB-Tod drce. 20
obtained in. _the formof pale yellow crystals melting at 111C. Exanple
N- ( 1- [B. s(4 Bhﬁeréﬁﬁenyﬁyﬁbt hyl J-azeti din-3

N {1 [b15(4 chlorophenyl)methyl]azetldln 3*

yi} N cyclohexylamlne may be prepared by carrying out

10 the procedure in ‘the follow1ng manner: 0-5 g of
cyclohexylamlne, 1 g of sodlum trlacetoxyborohydrlde
and 0.3 cm? of '100% acetic ac1d are added to. a solutlon
of 1. 5 g of l [b15(4 chlorophenyl)methyl]azetldln -3-one
in 25 cm® of 1,2-dichloroethane. After stlrrlng for 20

15 ‘hours at 20°C, 20 ‘cm3 of dichloromethane and 10 c:m3 of
water are added to the reactlon mlxture, w1th stirring,
and then the mlxture lS neutrallzed to pH 7 ‘to 8 w1th a
l N aqueous sodlum hydroxide solution. The mixture is
separated after settllng, the organic phase is dried

20. over magnes;um sulfate and concentrated to dryness at
50°C under reduced pressure (2.7 kPa). l 8 g of N~{1l-
[bl5(4 chlorophenyl)methyl]azetldln 3= yl} N cyclo—
hexylamlne are obtalned in the form of a creamucoloured
paste which will be used as it is in the next step

25 1-[Bis(4~chlorophenyl)methyl]azetidin-3-one
may . be prepared according to the following procedure: a

3

solution of 8.1 cm® of dimethyl sulfoxide in 17.6 cm® of

dichloramethane is added to a Soluticn of 5.0 cm” of



yl }- hhcyclopropylnethylsulfonan1de may be prepared by 25 carrylng out - the
procedure as, described in Exanple 8, starting with 1.6 g. of

N-{1-[ bi s(.'4-chl orophenyl) methyl]azetidin-3-yl}- N—cycﬁéﬁpﬁﬁﬁﬁaﬁpﬁe 25 cnB
of .dichloronethane,.-' 0.'7 cnB of triethylamne, ;2.0 .ng of 4 3 Septenber
2004 48 di met hyl am nopyridine and 0.4 cnB of nethylsulfonyl chl or.i de,

while the mixture is stirred for 20 houg$ at 20C. The crude product is
chromat ographed_on a silica gel colum (particle size 0.063-0.2 nmm height
30 cm. dianeter 2.0 cn), eluting under an argon pressure of 0.1 bar with

a mixture of otiadlyllocanethaae iand3nehhasoldi /o e thalnemebaRe o
collecting 10-cnB fractions. Fractions 6 to 9 and 10-to 20 are conbi ned

and concent FaBE¢ .t afdeynéss hoderateduged, psesslueidd of 24, kRa)os The

resi due obtained is chromatographed on a silica gel colum (particle'size
0.063-0. 2 ML-H&igHt - Ch3OrophedyahBGEhy2]£Eet@d1m&1ﬁolm)dﬂukﬁlﬁea.argon
pressure of.0.1 bar with a nmixture of cyclohexane and ethyl acetate (70/30
by vol une) aﬁﬂ 881 kBCt ¢ hod deh kv mes: iargot iish Poumescinondf8eto511 are

conbi ned % concentrated to dryness under reduced pressure (2.7 kPa) .

0.14 g of NP?“F& 8Fa=dAI br opRefyFmathyigiethylanine are added -

azetidin-3-yl % cIoBroEﬁﬁnethglsulfonan1de is opbtained in the formof a.-
crean}colour PH& ¢ ISH Eb%%t%%ﬁﬁ%@%d— lQN%%G%BFﬁHﬂHﬂNﬁ 0.79

(7L 007 00k b (Pl indsfi iy 1, (0%,
7'403(nt 8 kture .is washed w1th 4 tlmes 200 cm3 of water and then
.i with 200 cn® of a saturated sodium chloride solutlon,
{lOi-drred over magneslumlsglfate, f;ltered and concentrated-
to dryﬁess udder'reduced pressure (2 7. kPa) The
~ residue obtalned is chromatographed on a Slllca gel
‘rcolumnp(partlcle size 0.04-0.06 mm,_dlameter 9.2Acm,‘
"height 21 cm), under.an.argon'pressdre of d.S bar with
—115 a mixture of ethyl acetate and cyclohexane (40/60:by

3 fractlons

volume) as eluents and collectlng 200-cm
Fractlons 15 to 25 are combined and then concentrated
to dryness under reduced pressure (2 7 kPa) 8 9 g of
1- [bls(4 chlorophenyl)methyl]azetldln -3-one are.
20 obtalned in the form of pale yellow crystals meltlng at
111 C
Example 9
N- {1 [B15(4 chlorophenyl)methyl]azetldln 3—
yl} -N- cyclopropylmethylsulfonamlde may be prepared by
25 carrylng out the procedure as descrlbed ln'Example,S
starting with 1.6 g of N-{l-[bis(4-chlorophenyl)-
methyljazetidin-3-yl}-N-cyclopropylamine, 25 cm’ of

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



N- (1- [ bi s(4-chl orophenyl ) methyl]azetidin-3 1 25 yl}-N-cycl opropyl an ne may
be. prepared by, carrying out them procedure as described in Exanple 8,
starting.. with 1.5 g of 1-[Dbis(4- chIorophenyl)nethle§@E&W&ﬁﬁ2906ne

1, 2- dlchloroethane Q37 cmof 25 cnB 3 .3 Septenber 2004 49

cyclopropylan1ne 1 g of sodlun1tr|acetoxyborohydr|de
o acetic acid. 1.6- g of N {-1- [bis -
chl or ophehyl ) net hyl ] azeti di n- 3-yl }- N-cycl opr opyl am ne

acid -0.3 an of . 100

are obtained in the

formof a brown oiI mhich will be 5 used as it is *.in the. next step. -

Exanpl e 10 hbl ?é?%éiéaﬁachd cﬂ@eBF % Eéuifénvlnay be

[ bi s(4- chlorop eny azetidin neth
prepared by eRt&yiag, omlwec@@ ﬂ:&qﬁ@ '€ as cker%rdlﬂ%ed

onam

lon HeXawplag

8,.starting wth 2: 0 g of N--(1R, 2S,4S)bicyclof?2.2. ljhept 2-yl - N—{l-

[b| s(4-chl . opopbenyhd nethdd Jpzetiet N-S3-oH JoxE Ry radhee®n of silica

di chl aronet hane, 0.7 cnB of triethylamne, 20 ng of 4- dlnethylan1nopyr|d|ne
and 0.4, cnBgebfcokttuy| spdftaiylle sliFech] .Ard30H,. 2nindnd) Sidikghitn @ of @, 20. hour s.

The brown oily residue is chromat ographed .on asilica gel colum (particle °

si ze 0.063- 0dRametehne? ghtc@0 chudirgnetnsier 210 aggon @lretsisegeunder an ar gon

pressure of 0..1 bar with a mixture of dichl oronethane

and net hanol -

' (97/ 3. by' Qolvmnméli;h dhdetiire 9 h@irlamreticricosad mesbeneds 6 to 18.
are conbi ned angaconcentrated to dryness under reduced pressure (2..7,

kPa) : The rég?

olume) and collectlng 10- cm fractions.

Eractlons 6 to 9 and 10- to 20 are comblned and

concentrated to dryness under reduced pressure

10 (2.7 kPa). The residue obtained is chromatographed on a

silica gel column (particle size 0. 063 0. 2 mm, helght

30 cm, diameter 2.0 cm), elutlng under an argon

pressure of 0.1 bar with a mixture of cyclohexane and

ethyl acetate (70/30 by volume) and collecting 10-cm

15 fractions. Fractions 6 to 1l are combined and

concentrated to dryness under reduced pressure

(2.7 kPa). 0.14 g of N-{1-[bis{4-chlorophenyl)methyl]-

azetidin-3-yl}-N-cyclopropylmethylsulfonamide is

obtained in the form of a cream~coloured foam ["H NMR

20 spectrum (300 MHz, CDCl3, 8 in ppm) 0.79 (mt 2H} ;

0.95 (mt 2H), 2. 11 (mt lH) 2.84 {s 3H); 3.17

(breoad t, J = 7 Hz : 2H); 3.50 (mt 2H) ;. 4.

(mt 1H); 4.29 (s : 1H};: from 7. 20 to 7.40

18

(miz 8H) ]

N-{l-[bis (4 chlorophenyl)methyl]azetldln 3-

25 yl}~N-cyclopropylamine may be prepared by carrying out

the procedure as described 'in Example 8, sfartlng with

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

25 cm® of 1,2-dichloroethane, (.37 cm® of



chromat ographed on-a .silica gel colum (particle size 0.063-0.2 mm hei ght
.30 cm dirameter 2:0 cm,.eluting .25 under an argon pressure of 0.1 bar
with a mxture of cyclohexane and ethyl acetate. (70/ 385¢riesherg904nd
collecting 10-cnB fractions. Fractions 8 to 14 are conbined and. -
concentrated to dryness under reduced 3 Septenber 2004 50 pre- ssure (2. 7
kPa). 0.70 g of N (1R 2S, 4S)bicycl o- 9

(2.2.1] hept-2-yl -N-{1-(bis(4- chlbrophenyl)nethyl]
azetidin-3-yl}methyl sul fonam-de is obtained in the formof a crean1co|oured

foam (1H NVR cpendpropfI3aindyz,1 CREl3bdSuin cpRakerckyBELdngdrigel. 75 (m -
7H); 1.84. (broad t, : J = 12.5 Hz -: 1H); 2.29 (m : 1H); 2.35 (nt. 1H) ;
2.82 (s : 3H)and (@8 R850f018085a¢atis- 4id3. 666 ¢ Mf :NAH)- (bidom 3. 90 to
4.05 (nm : 2H) ; 4.51 (s 1H) ; from7.20 to 7 .45 (rt : 8H)1.. 10 R

N- (1R, 2S, 4S) B?%%HQR@@@WMB}Z&LWQ -3-yl}-N-cyclopropylamine -

[ bi s(4-chlorophenyl)nmet hyl ] azetidin-3-yl}am ne may be. prepared by carrying
out the- procetfift O JdE§¥Hﬂbé@E|ﬁorEyéﬁpﬁebgowgtaiﬁlNblﬂhtﬁllleg of
1-(bis(4-c Ioro— phenyl ).net Ilazetldln 3 one, 25 cnB of 1,2-dichloro- .15
ethane, 1.3 % @RID24ES d‘% Wi PErS £5°P2. 1] . hept-2-y1- amine, l-g of
sodiumtriac dride and 0.3 an_ of 100% acetic acid. 2 g of
N-(1R284S)§"E g%i%ngl : - :

hept - 2-yl -'N-{1- (bi s(4- gh“q@bé@quhégggﬁ¥kkgzgtEgggag yléfg&nﬁlare obtalned

in the formof'a brown oil i¢h e us STt t he next

step. Exarrpl erplils d\&-&mm@a&en@@)m&ﬁy@ h8z62id8nl}- pePhaayl=NN-i 1-

sulfonamlde may be prepared by carrylng out tne
10 procedure as descrlbed in Example 8,.startlng with
2. 0 g of N—(lR 2S 4S)b1cyclo[2 2. l]hept -2~ yl N -{1-
[b15(4 chlorophenyl)methyl]azetldln 3 yl}amlne, 25 cm3
of dlchloromethane, 0.7 cm® of trlethylamlne, 20 mg of .
4- dlmethylamlnopyrldlne and 0.4 cm? of methylsulfonyl
15 «chlozide, with stlrrlng for. 20. hours The brown oily
resrdue is chromatographed on a Slllca gel column
(particle size 0.063-0.2 mm, helght 30 cm,- dlameter
2.0 cm), elutlng under an-‘argon pressure of 0.1 bar
with a mixture of dichloromethane and methanol (97/3 by.

3 fractions Eractlons 6 to

20 ,volume) and'colleCting 10-cm
18 are comblned and concentrated to dryness under
reduced pressure (2 1. kPa) The reSLdue is’
chromatographed on a srllca gel column (partlcle srze
0. 063 O 2 o, helght 30 cm, dlameter 2 0 cm) elutlng

2% under an argon pressure of 0 1 bar wrth a mlxture of
cyclohexane and ethyl acetate (70/30 by volume) and

3

collectlng 10 cm fractlons. Fractlons 8 to 14 are

combined and concentrated to dryness under reduced



(bi s(4-chl orophenyl) methyl]azetidin-3 yl}ret hyl sul f onam de maybe prepar ed
by carrying out .25 the procedure as described in Exanple 8, starting with .
1.8 g of N-(1R 2R 4S) bi cycl o(2. 2. 1] hept - 2-yl - N-{ 1- 3 September 2004

[ bi s(4-chl orophenyl ) et hyl Jazetidin-3-yl}anine, 25 cnB8 of dichl bronethane,
0.7 cnB of-triethylamne 2.0' ng of 3 Septenber 2004 51 . -' ' '
4- di et hyl am nopyridine and 0.4 cn8 of spet hyl sul fonyl chloride, wth
stirfing for 20 hours. The brown oily T“residue is chromatographed-on a
siIica gel colum (particle size 0.063-0.2 mm height 30 cm dianeter . 2.0

elutin AN Ar re f f 1 Bar »aWialch ture of
gpﬁdﬁ%yl (20 BT e Hice Of, 01y % 2 5\iglsh bacghr

cycl ohexane “a acet at e (60/40 “by vol urre ‘and col Técting 10-cnB

fractions'. .ﬁreg:tl .gflj.&_que. [Qg_rg)(un%dll@&q,pe@ﬁg@mn%heq]to dryness.

under- reduced pressure ( kPa).' The residue is 10 chromat ographed on a

"silica gel £mddiayd-miljeledsilaal a3 de 2 smwbtheinght i30tam fdiameter 2. o
cn); eluting .-under an argon pressure of 0.1 bar with a m xture of :
cycl ohexane ahd eiﬂ‘edm—anﬂicair@c( 230 B NMRuapycandmcoBl@cMiing 10-cnB -
fractions. Fractions 4 to 10 are 15 conbi ned and concetrated to dryness
under red@cééDClprre§smr1epplm 7Erem) 1.0 100 gl of S NI R ZﬁizlrS)]bra:%/cl 0-

[2.2. 1] hept-2-yi-N(1-]bis(4-chl orophenyl)rret hyl ]

azet i di n- 3- yigiaahyi sul forddmdéa 5. ddtdi fed d dmche  £87 3638 yBEI 6w v foam.

HNl\/R' t 300 MHz, CDC33 f 1.00_t 1.85 " nt
BH) - 2 1a R 2R BFRIG Mfronm) A5 hs e B 3 86 10 3. 60

(mt 4FD- 3 71' (foFH%rom S‘bO to %n%s (H% 1HEH)4 %OSQHI 1H)1H

from 7. 20 to 7. 45 (mt 8H)].

10 o - N- (1R, 25, 4S)Blcyclo[2 2. llhept -2- yl N {l—
[bls(4 chlorophenyl)methyl]azetldln—B yl}amlne may be
prepared by cdrrying out the’ procedure as described in
Example 8, starting with 1.5 g of l-[bis(4-chloro-
phenyl)methyljazetidin-3-one, 25 cm® of 1,2-dichloro-

15 ethane, 1.5 g of (1R,25,45)bicyclo{2.2.1]lhept-2 yl—
amlne, 1 g of sodium trlacetoxyborohydrlde and 0.3 cm’
of 1006 acetic ac1d 2 g of N-{1lR, ZS 4S)b1cyclo[2 2. 1]—
hept =2-yl-N-{1l~- [bls(4 chlorophenyl)methyl]azetldln 3-
yl}amlne are obtalned in the form of a brown 011 which

20 will be used as it is in the next step
Example 11

- (1R, 2R 4S)Blcyclo[2 2. 1]hept 2 yl N {l—
{bls(4 chlorophenyl)methyl]azetldln 3—
yl}methylsulfonamlde may ‘be prepared by carrylng out

25  the procedure as descrlbed in Example 8 startlng Wlth
1.8 g of N-(1R, 2R, 4S)blcyclo[2 2. l]hept 2 -yl-N-{1-
[bis (4 chlorophenyl)methyl]azetldln 3 yl}amlne, 25 cm’

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



4.47 ( 1H) ; from7. 20 -to 7.40 (mt 8H ] N (1R 2R, 4S) Bicycl.o [2 .2
. 1] kept-2-yl-N-(1 25."'[bis(4- chIorophenyl)nethyl]azetldln 3= yl)an1ne may
be prepared by carrying out the-procedure as described 3iSertemtieg 2604
starting with 1.5 g of 1-[bis(4-chloro- phenyl) methyl] azetidin- 3- one 25
cnB of 1, 2-dichloro 3 Septenber 2004 52 ethane, 0.6 g of .
(IR 2R 4S)b|cyclo[2 2. 1] hept - 2- ylan1n% 1 g of sodium
triacet oxyborohydri de and 0.3 ¢n8 dO@bacetic acid. 1.8 g of:
N- (1R, 2R, 4S) bi cycl o- (2.2.1] kept-2-yl-N-(1-(bis(4-chlorophenyl)nmethyl] .5

azeti di n- 3- yhlm@ehgis?%gﬂﬁ%hd@ dfe d o Bt o2 faéemigeieaﬁsﬁ paste

which will.bé used a next step.

N-[(1- Benzhygm%}f&@“&'i{h 3] d M Phesy o0 Hh UL, hwn%ubfrenaang- may -

be' prepared by carrying, out the procedure in the follow ng nanner "0..7 an‘f

of methyl spbiomyé £l ehidiRadiSgRpHad it A 15Qaligeqn cofl udng” of - \
1- benzhydryl-- 3-ani |l i noazetidine in 40 cnB of dichloro-  .nmethane and then

1.34 cnB of {pactiwlensine @aresmaen md,5 hefghar 30t icm,i ngaﬁemeé hours-and 15
ninutes at 20C, the reaction mxture is washed with tw ce' 20. cnB of
wat er, the2 ob gemj ¢ phasing suntié ecaro\ergarauesiswnes I 8t.é dad  t hen
concentrated to dryness at 50C under reduced pressure (2.7 kPa). The :
brown' oi | obvathed mgxtmem%mwmw Ginch eé—‘ihlylcécgélat@ol @ﬁvf‘lo( particle.

si ze
ax .,by volume) and collectlng 10-cm® fractlons Fractions 3

to 12 are combrned and concentrated to dryness under:
reduced pressdre?(Z 7 kPa):”The residue is -'

ld chromatographed on a srllca gel column (partlcle srze.-
..{O 063-0. 2 mm, herght 30 cm, diameter 2.0 cm), elutlng |
-'under an argon pressure of 0.1 bar with a mixture of
‘cyclohexane.and ethyl acetate (70/30 by volume) and

Acollecting lO—crn3 fractions. éractlons 4 to lO are
15  combined and'concetrated to'dryness under reduced
pressure (2. 7 kPa) . 0.10 g of ¥- (1R, 2R, 4S)bicyclo—
[2.2. l]hept -2-yl-N- {1 [blS(4 chlorophenyl)methyl}-
azetldln 3 yl}methylsulfonamlde is obtained in the form
of a yellow foam [ H NMR spectrum {300 MHz, CDCl3, 8 in
20 ‘ppm) from 1. OO to 1. 85 (m 8H) 2 14 (mt : lH), 2.33
(mt lH), 2 g2 (s 3H), from 3.40 to 3. 60 {mt 4H) ;
3.71 (broad dd, .J. = 8 and 6 Hz : 1H); 4.10 (mt lH),
4. .47 s : 1H), from 7. 20 to 7. 40 {mt SH)]
(lR 2R 4S)Blcyclo[2 2 l]hept 2 yl N~ (1-
25, [blS (4- chlorophenyl)methyl]azetldln -3= yl}amlne may be
prepared by carrylng out the procedure as descrlbed in
Example 8, startlng wrth 1.5 g of 1- [b15(4 chloro—

phenyl)methyl]azetldln 3-one, 25 cmd of 1,2-dichloro-



0.063-0.2 nm . hei ght 26 Cni"dianEter 3.6 cm, ‘eluting"’

under an argon

pressure of-0.5 bar with.a mxture' of cyclohexane and ethyl acetate
(. 70/ 30 by. vol une) collecting .50-cm 3 fractions' FracBiSeRerksr2g0ds are

25 conbi ned and concentrated to dryness under-reduced.

pressure (2.7 kPa), - -

the'residue is triturated-in diethyl ether, the suspen5|on is filtered,.the

solid 3 Septenber 2004 53 (2.7 kPa). ng of
N—[(I-benzhydryl)azetldln 3- yI} N phenyl net hyl stil fonam de are obtalned
in.the.formof a white solid['H NVR spectrum (300 Mz, (CDB ) 2S0 d6 with -

?ddltlon g 698&(4?[% drzcﬁl)%s gof%%g%%ﬁ%)b%%l?@@_?z ﬁ)%ep§r on~;7 10 '

'(m 15H) ]

out the proce

ure as descrl Exanpl e starting.with g

| - benzhydryl sz etd@l ek thi® arad. 1192 g rol-ankl, pRe4syBiep8loF

1, 2-di chl or oet hane,

¥

tO

of

2.92°(s -

'7n

45

anﬁ.q{eZ hydry| bs%&i Iarnea_asfce%agbawhgdrpaspaﬁsdo BycgArTyi ng

6.3 g of sodiumtriacet oxyborohydride andAl 2 an of "

100% acet i c grjl. 1 el - -of1 -d-anziydri—cBioanphengayeé tdiybg-ar e obt ai ned
in the formof a browmm gumwhich-will be used as it. is in the next step.
15 Exarrpliie J&é\tJ{dm{-E-s)(lél}-anhlm @p:feem}slt)amteuylln] ahet fdrm of a :

10

15~

20

25

v 1-benzhydryl—B—anlllnoazetldlne in 40 cm’

_hmethane:and then 1.34 cm

: next step.

Example 12 _" S _ .

[(1 Benzhydryl)azetldln 3- yl] N-phenyl—

_ methylsulfonam;de may be prepared by carrying out the
'_ procedure ln the followrng manner: 0.7 em® -of methyl—

sulfonyl chlorlde is poured lnto a solutlon of 2 g of

3

3 of triethylamihe are added.

_After stlrrlng for 4 hours and 15 mlnutes at 20° C, ‘the

of dlchloro—:

reactlon mixture is washed Wlth tw1ce 20 cm of water,'

the organlc phase is drled over magnesrum sulfate and.'

then concentrated to dryness at 50 C under reduced
pressure (2.7 kPa) The brown oil obtained is
chromatographed on a srllca gel column (partlcle size
0. 063 0.2 mm, helght 26 cm, dlameter 3. 6 cm), elutlng
under an argon pressure of O 5 bar wrth a mlxture of
cyclohexane and ethyl acetate (70/30 by volume) and

3 fractlons Eractlons 10 to 15 are

collectlng 50 -cm
comblned and concentrated to dryness under reduced

pressure (2 7 kPa), the resrdue is trlturated in

dlethyl ether, the suspensron is flltered, .the SOlld lS

drained and then drled under reduced pressure

-cream—coloured paste which w1ll be used as 1t is in the_‘



yl }-N- (3, 5-di fluorophenyl)nmeth.ylsul fonan de may be prepared by carrying
out the procedure'in the.followng manner: 1.0 g of cesium carbonate is
added to a mixture 20 of-1.2'3 g of 1- [bis (4-chloropR&eptembas2Ag4 ]
azetidin-3--yl methylsul fonate and 0.66-g of N-(3,5-difluor6phenyl).

met hyl sul fonam de, in 25.cnB of.. di oxane. After stirring for 5 h0urs at .
the reflex tenperature,. and then for 29 hours.at 20C,-the reaction

m xture i's supplenmented .with 50 nB of d3ethyl et her and 30 -cnB of brlne
and is then stirred and separated after settlrng -~ The organi c phase is

dried over nes suktat e, ki L d e e dryness af
50C under.fnqugegggbseggeﬁg OEZ% §?§4b%$g% gf %Eggﬁé%ﬂeg ﬁ#ick

or ange- col oreﬁeaghmethgraaﬁfbﬁam&@rQﬂat9}9{@9@@& o &é'fdﬁ&‘ r{?@ col um
(particle size height . 25-cm dianeter 2.0 cm, eluting

under. an argenipeessuia @ty MR hegedt i & IVXMHA Afcogydohexaneand ethyl
acetate (65/35 by volune) and collecting 1.0-cn8 fractrons. Fractions 6 to

10 are conbi rediandncoficenfewt édops df yoegaMder, Beducedm) pressare (2.7
kPa). The residue is chronmatographed on a silica gel colum (particle size
0. 040-0. 063 rme hekght 21621%5scm 34 an2t26 [(mO crdH) elatInhg(sunder an argon .
.pressure of 0.5 bar with a mi xture of cycl ohexane and ethyl acetate (65/35
by volune) ah#)eolladdtiRg S &HB: fromt7 oke-to F?a‘t'-"tlblltt 7 ilSHdncentrated to.

dryness under reduced pressure 2.7 kPa). 0.11 g'of N-[1-[bis(4
Benzhydryl-3- -anil lnoazetldlne may be

prepared.by carrylng out the procedure as described in
Example 8, starting with 5 g of ‘1-benzhydrylazetidin-3-

10 one, 1.92 cm? of aniline, 74 cm of 1,2 dichloroethane,
6 3 g of Sodium trlacetoxyborohydrlde and 1.2 cm® of”
100% acetlc acid. 8.81 g of 1- benzhydryl 3-
anlllnoazetldlne are obtalned in the form of a brown -
gum ‘which will be used as it_is.in the hext step

15 Example 13

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

yl} N {3 5- dlfluorophenyl)methylsulfonamlde may be
prepared by‘carryrng out'the-procedure 1n,the.following
manner: 1.0 g of cesium carbonate is added to a mixture

20 o0f 1.23 g of 1-{bis(4-chlorophenyl)methyllazetidin-3-yl
methylsulfonate and 0.66 g of N-(3,5-diflucrophenyl) -
methylsulfonamide, in 25 cm” of dioxane. After stirring
for 5 hours at the reflux temperature, and then for 20
hours at 20°C, -the reaction mlxture is supplemented

t of brrne, and is

25 w1th 50 cm3 of dlethyl ether and 30 cm
then Stlrred and separated after settllng The organlc
phase is drled over magnesrum sulfate, filtered and

then concentrated to dryness af 50°C under reduced



15. chlorophenyl) nethyl] azetidin-3-yl } -N-.( 3, 5-difluoro--
phenyl ) net hyl sul fonani de is obtained in the formof.a _white powder
spectrum (300. ‘MHz, CDC13r Sin ppm: 2.82 (s : 3H); §38P?"{hﬁ'29@4
7 and 2 Hz : ZFD; 4.22 (s 1H); 4.47 (m 1H); from 20 6.75 to
6.90 .(nmt 3H); from7.20 to 7.35 (nt : 8H)]. Method. 2' 0.78. cnB of
dlethyl azodi car boxyl at e and 1. 31 g o%grlphenylphosphlne ar e added, - under
a solution. of 1.41 .g.of "[Bi's- (4-chl orophenyl.) - )

met hyl Jazetidi:n-3-0l and 0.95°g of '‘N-(3,5-difluoro

(split t,

ar gon,

phenyl’) met hy
stirring for

reaction nlXEH§§m§t§§95§H@§ro@QQ4S§ii¢§

dri ed over

di ssol ved hofolhegRiaghy

m xture,

10

15

20

25

S

bgggﬁeeé\m( sle7i pp 100 £11B @Eaﬁéﬂyh

AU teyr r;af
ours at 20C," 300 cnSB e %Q*% e gdgg

iy
yl .acetate are a

[HNI\/R
):.3.52

After .
t he

shed dm C@Ja\'yttlr&l%ogl%@ of wat .er

.magnesi um sul fate and concentrated to dryness under reduced :
pressure (2.7.5Fe)0.Tb8 fmirsikbipghts 25 cdi ordilagaphed 0k ,Sidigangel colum:
(particle size 0.20-0. 063 mm 'height 50 cm dianeter 4 cn) eluting .
.under an, ar godepressmr@omfpﬁesﬁJiErofMQlﬁ damiwdittlr @ efixtayel eifexane and
ethyl acetate (75/25 by volume) and collecting 125-cn8 fractions.
Fracti onsS6 tpclghexaneoad nethinhdeient (&/ed thy dojvess emder reduced 10'
pressure (2.7 kPa). 1.8 of;-a solid are obtained, which solid- i

cooled ang di.luted with gég)to(jof pentane in order to

comblne and concentra ryness under reduced
pressure.(Z 7 kPa) The res;due is chromatographed on a
silica gel column (partlcle size 0. 040-0.063 mm,_height
15 cm, dlameter 1.0 cm), elutlng under art argon
pressure of 0.5 bar w1th a mixture of cyclohexane and
ethyl acetate (65/35 by volume) and collectlng 5-cm?
fractions. Fraction’ 7 is concentrated to dryness-under
reduced pressure (2.7 kPa). 0.11.g of N-{1- [b15(4—
chlorophenyl)methyllazetldln 3 yvl} N-(3 GRS dlfluoro—
phenyl)methylsulfonamlde is obtalned in the form of.a
white powder ['H NMR spectrum (300 MHz, CDCli, & in
ppm): 2.82 (s 3H); 2.85 (mt 2H}; 3.52 (split t, J =
7 and 2 Hz 2d); 4.22 (s : 1lH); 4.47 (mt 1#); from
6.75 to 6.90 ¢+ 3H); from 7.20 to 7.35 {(mt : 8H)]
Method 2

0 78 cm’ "of dlethyl azodlcarboxylate and
1.31 g of trlphenylphosphlne are added, under argon, to
a solution of 1. 41 g of 1 {bls(4 chlorophenyl)
methyl]azetldln 3- ol and 0.95 g of N (3 5= dlfluoro—

3 of.anhydrous

phenyl)methylsulfonamlde in 100 cmwr
tetrahydrofuran. After stirring for 16 hours at 20°C,

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

S.

C%cé?&%@ﬂ@ﬁﬁsoﬁFéﬁﬁFoéﬁhérto(lglérﬁy vol une)



initiate the crystallization. After f||trat|on and 157drying, 1.0.g of
N-{ 1- (bi s(4-chl orophenyl ) net hyl ] '

azetidin-3-yl}--N-(3,5- d|f|uorophenyl)nethylsulfonanldésqp?”ﬁﬁngﬁ%d in the
formof white crystals nelting at 15.4C. :

N-. (3, 5- Oi f1 uorophenyl ) met hyl sul f onam de- may 20 be prepared by carrylng out
the procedure in the followi ng manner: 5% 0. cnB8 of nmethyl.sul fonyl-chloride,
3.8 cnB of triethylamrne and 20 ng of di met hyl am no .pyridine  are slowy
added to a solution of 3.5 g of 3,5- dlfluoroanlllne in 75 cnB of '

di chi th | Af 25 st. ' 2 20C, th t

Mxture, S%B% st Sk ALSY o8GR o et or b %%Gcaonaeriorﬁﬁé o
ter-;-- t t h

R e e e o M AL

concent r at ed.Jd W ResS swrder or eduegd . pressyEgifde7 kPa) . The residue is
chromat ographed on a silica gel col umm (particle size.O. 063-0.200 M

hei ght 20 GiRrcHaATRrabhed otk selithngeUndoluan apgenipressugg of 0-.1
bar with dichl oronethane and collecting .25-cnB fractions. Fractions-1.4.to

20 are c@Tbicned-and ssomaenteagat 50 dmynesamender4reﬂupedl@tEﬁgure (2.7
kPa). 0.66'g of N-(3,5-difluorophenyl)nmethyl sulfonanmide is' -obtained in
theforn1 of 'unaleshiare apgwade pressureBos (46chhor wphengl pirtthyl £

azetidin-3--yl methyl.sulfonate ey be prepared by -carrying out the
procedure|QYQMQ@GW@mﬁoﬂmﬁgeﬁ@ﬁﬁeﬁCGBasec S6#5neyhyplume) “and

3 fractions. Fractions 6 to 12 are

collectlng 125~cm
combinéd and concéntrated to dryness under reduced

10 pressure (2.7 kPa). 1.8 g of a solid are obtained
WhiCh'SOlld'lS-dlSSOlved hot in an ethyl
acetate/dllsopropyl ether (15/2 by volume) mixture,
cooled and diluted with 100 cm’ of pentane in order to
1n1tlate the crystalllzatlon After flltratlon and

15 drying, 1. 0 g of N-{1- {bls(4 chlorophenyl)methyl]-
azetldln 3-yl}-N-{(3,5 dlfluorophenyl)methylsulfonamlde
is obtained in the form of white crystals melting at
154°C

N (3,5 leluorophenyl)methylsulfonamlde may

20 be prepared by carrylng out the procedure in the
follow1ng manner: 2.0 cm of methylsulfonyl chlorlde,
3. 8 cm of trlethylamlne and 20 mg of 4 dlmethylamlno—
pyrldlne are slowly added to a solution of 3. 5 g of
3,5- dlfluoroanlllne in 75 cm® of dlchloromethane After

25 stlrrlng for 20 hours at 20 C, the reactlon mlxture,
.supplemented with 20 cm’ of dlchloromethane and 20 cm3

of water, is stirred and then separated after settllng

The organic phase is dried over magnesium sulfate,



sul fonyl -chl ori de- are added, under argon and.over 10 mnutes, to a
solution of 12 g of 1-[bis(-4-chloro 15 phenyl)nethyl]azetldln 3-0l in 200
cnB of dichloro methane, then the mixture is cool ed to3fsetemher2084cn8 of
pyridine are poured in over 10 minutes. After. stirring for 30 mnutes at
+5C and then for 20 hours at 20C, the reaction mxture is diluted with -
100" cnB 20 water and 100.cnB of dichlorqyret hane. The mixture, which is

first filtered is separated.after settling. The organic. phase is. washed
with water,"then dried over magnesiumsulfate, filtered and. concentrated :

to dryness.  gndesredcdtgeehsh esshtant PaedkRa) dr-lihfeés Iur&iétzalﬁé%c'e% 25
chromat ographed; on a silica | 'colum (particle- si; 0.063-0..200 .

nm hei ght 40pesasdiuagei2r73kBarn) Thel pddngie Lurwlejh:.am&cgﬁrapmreeswre of 0.5
bar with a mxture of cyclohexene and ethyl acetate. zZ70/30 by volume) and -
3 Sept enber - 20D4cs7gelcoblent i (ppdiGhken izd rad§ Bits.20Fr ant,i el ghtto 15 are
conbi ned and concentrated to dryness under reduced. pressure (2:7 kPa). .
6.8 g.of 1- PBigm(4dianerephenygml - eliting aweddian 3xgomet hyl sulfonate
are obtaiped in 5 the formof a yellowoil. 1- [Bis (4-chlorophenyl)nethyl]

azetJdln-§--BFeSﬁ%§eb%fp?ebaP%H %&%ﬁw@ﬂQR}QR?%%F?%ﬂQmﬁQ@UF@ldé§@ﬁmsed by .
KATRITZKYA% et3?ﬂ4 ? 2% 1994),. starting with -
35. 5g. of (9% c A pRasy tﬁ@Pﬁyl affn h?d ofATBiPEE ARY 11. 0 cra3
of epichl orocomghpatgd 2 &ynei e P QPP Tazetidin
(2 7 kPa) 0 66 g of N~-(3,5- dlfluorophenyl)methyl-
sulfonamlde is obtalned in- the form of a whlte powder
10 . 1 [515(4 chlorophenyl)methyl]azetldrn -3-yl
methyl sulfonate may be prepared by carrylng out the
procedure in. the followrng manner: 3 S cm® of methyl-
sulfonyl chloride are added under argon and over 10
minutes, to a-solution of 12 g of l-{bis{4-chloro-
15 phenyl)methyl]azetidin-3-0l in 200 cm” of dichloro-
methane, then the mixture is cooled to +5°C and 3.8 cm
of pyridine are poured in over 10 minutes. After
stirring for 30 minutes at +5°C and then for 20 hours
at 20°¢C, the reactlon mixture is diluted with 100 cm’ of

3 of dlchloromethane The m1xture, whrch

20 water and 100 cm
is flrst flltered lS separated after settllng The
organlc phase 1s washed w1th water, then dried over
magnesrum sulfate, flltered and concentrated to dryness
under reduced pressure (2 7 kPa) The orl obtalned is

25 chromatographed on a. Slllca gel column (partlcle'31ze
0. 063 O 200 mm, helght 40 cm, dlameter 3. 0 cm) , elutlng

under an argon pressure of 0.5 bar wrth a mixture of

cyclohexane and‘ethyl acetate I70/30 by volume) and



3-ol are isolated. [Bis(4-chlorophenyl)nethyl]-amne hydro chloride nay be
prepared according to'.the method 15 described by, GRISAR M et al

Med. Chem, 885 (1973). Exanple 14 N- {.1- [Bis (4-chPseaimeheri00tet hyI

] azetidin-3-= yl}-N (4, 6-dinmethylpyrimd-2-yl)methylsul fonanm de nay 20 be
prepared bycarrying out the procedure as described in Exanple 13 (.nethod
2), starting with 0.20 g of N (4, 6-di .pylpyr|n1d 2- yl)nethylsulfonan1de
and 0.308 g. of 1-[bis.(4- chIorophenyl)nethyl]azetldln -0l1." After

chromat ography on a silica gel ‘colum' (particle size 25 0.06-0.04 nm

hei ght 50 C”&oﬁiﬁ&‘@iﬁg goéﬂlm & AUd NG, under S%QJ.%QO'& RLegguLe of 0.6 bar

wi t h di chl or onet-hane then a mxture.o I chl oromet hane + ?anethanol

and . then a Bhxbyr€dOhndi EHhOEREBLINES #18 dr RldEthiang) andRdSept enber
2004. 58 collecting 200-cnB. fractions, fractions 4 to 7 are conbi ned and'

concentrat edpt@sgiiysesg. undes) redugeg oprBSEINL(4-2hL enAfll er
crystallization fromdiisopropyl ether, filtration and drying, 0.20 g of N-

{1-[bis(4- chhethphbayeﬁneihyB}pzemethy&Se@mﬁeﬂe(elére obtained in .

dlneth yl pyrimd-2-yl)nethyl sul fonani de is obtained in the formof a mhlte
"solid [1H hmﬁEspecerﬁ1QBQQllﬂthiI>E£13 5.in- ppn) : 2.39 (s : 6H)

2.89 (broad t, J =7.5 Hz 2-H); 3.51- .. 3H) ;. 3.77 2 ;4 27 (s
10 111) 4,77 (mt 1H) loIEBS(é ch&wsphewﬁ meZ{Mtld a?:esedl(nm3 QlgH) |-

may be prepared according to the procedure descrlbed by
KATRITZKY-A R. et al., J. Heterocycl. Chem., 271
(1994), startlng with 35.5 .g of [bls(4 chlorophenyl)~
10 methyl]amlne hydrochlorlde and 11.0 cm. of eplchloro-
hydrln 9.0 g of 1- [bls(4 chlorophenyl)methyl]azetldln-
3 ol are lsolated.
[Bls(4—chlorophenyl)methyl]amlne hydro—
chloride may be prepared according to the method
15 described by GRISAR M. et al J. Med. Chem., 885
{1973)
Example 14
N {1 [Bls(4 chlorophenyl)methyl]azetldln 3-
y1}-N- (4 6- dlmethylpyrlmld 2- yl)methylsulfonamlde may
20 be prepared by carrylng out the procedure as descrlbed
1n'Example 13 (method 2}, startlng with' 0 20. g of N-
(4,6- dlmethylpyrlmld -2~ yl)methylsulfonamlde and 0 308 g
of 1- [bls(4 chlorophenyl)methyl]azetldln -3 ol After
chromatography on. a Slllca gel column (partlcle size
25 '0.06-0. 04 mm, helght 50 cm, dlameter 2 cm), elutlng
under an argon ‘pressure of O ) bar w1th dlchloromethane
and then a mixture of dlchloromethane + ls methanol and

then a mixture of dichloromethane + 2% methanol and



N- (4)1' 6- Di et hyl pyrinid-2-yl)methyl sul fonani de may be prepared by carrying
out the procedure in. 'the following manner: 1.4 cnB of triethylam ne. are
added, at. 15 0C, to a mixture of 1.23 g ,of 2-am no- 43 SEPEMRErRPP4
pyrimdine, 0.77 cnB of methylsul fonyl chloride and 50 ng of

4-di met hyl am nopyri di ne di ssolved in.50 cn8 dichloronethane. After 16 ‘
hours at roomtenperature, the reactioggnediumis washed with twi ce 100 cnB
of 20 water, dried over magnesium sulfate, filtered and then evaporated to
dryness under reduced pressure (2.7 - kPa). 1.0.g of a yellow powder is’

obt ai ned whi chy j Sc¢18atAth Widh s13ceaBnef E0%es0dhem hydroxide at 100-C for
1 hour. After cooling, the reaction mxfure is extracted with .twice 50 cn8

of dichl or onedhaiteed TAd adiifals: fRse tos dagndiski afde@ REdackqwi th 5 cnB of
.10 N hydrochloric acid and extracted with tw ce 50 cnB of dichl oronethane.

The organi c.predases biaikred arkfeonimetalldzhedow flioh0 cnB 3 Sept enber
2004 59 of water, dried over nagnesiumsulfate, filtered and concentrated.
0.20g of N-(di BLsemiowmthyd e, m f-12ndt)ionmenky sylifigna®i.dé igs odbNai ned in
the formof a yellow powder. 5 Exanple 15 N-- { 1- [Bis ("4'-chl orophenyl)-
met hyl ] azetidilist4yhlovquhenvimsitadild 2gkL2dynyaeyhy-yol(fefan de nay be
prepared. by carrying out the procedure as described-in . Exanplel3. (nethod
2), -from 0. 1DLRE Y Ry R dr 2ry i eddivaAS - Fonpmy- dge d Ry PRGREBREMIBe and. 0. 215
g Of.;_' r-thé form of a white solid ['H NMR épectruﬁ (300.MHZ, o
cpcls, 8 ;n-pgm): 2.39 (s : 6H); 2.89 (broad t, J =
7.5 Hz ‘23), 3.51 (s : éH):;3.77 (mt 2H) ; ﬁ.27 (s
10 1H); 4.77 (mt : 1H); 6;73-(5 IH);Vfrom.7;20.to ?.35
{mt SHij._ | | | |
'N;(4;G—Dimethyipyrimid—é—yl)methylsﬁlfbnémidé
may be préparéd by carrying dﬁt_thelprocedure in the
féllowing manner: 1.4 &m?lof triethylamine are added, at
15 O”é, fo.a mixture bf 1.23 g of 2;amino—4,6edimethyl-
pyr;ﬁidine, 0;77 cm3-bf_methylsulfonyl'chloride and
SO ﬁg of 4—diméthylaminopyridine diséol%ed-ip,so cm® of
dithoromethane.“After 16 hours ét Féom temperature,
the xeﬁction'mediﬁm'is'waéhed'with't#iqe*iOO'cm3_of
20 ﬁétér}'dfigd ovér magnésium éuifaté, filtéred aﬁd.then
evaporated-to dfyﬁess‘under reduééd pféssﬁ;g (2l7 kPé)
l;OAé of a yelLQ@'péwdérfis-obtained which is treated
Qith 15 cm® Qf 10%‘sodiﬁﬁ'hydroxidéAat'lOOfC for 1 hbuf.
Afté: Cpqlihgf the_reéction'ﬁixture.is ekfrécﬁéd with
2

25 . twice 50 cm® of dichlofomethaﬁef The aqueous phase is

3

acidified to pH = 1 with 5 cm® of .10 N hydrochloric acid

3

and extracted with twice 50 cm® of dichloromethane. The

organic phases obtained are combined, washed with 50 cm®



[ bi s(4-chlorophenyl ) et hyl | azetidin~3-0l. After chromatography on a.silica
gel colum' (particle size 0.06-0.04-mm height 25 cm _diameter 1 cm, '
eluting.. under an argon pressure of 0.8 bar with an é8Septemberz004
acetate/cyclohexane 24/ 80 and then 40/ 60 by vol unme m xture and collectlng
60-cm 3 fractions, fractions.26-to 31 are conbined and concentrated.to
dryness under reduced pressure (2.7 kP g _After crystallization from

di i sopropyl ether, filtration and drying, 40 ng of.N 20 (1- (bis

(4-chl orophenyl.) methyl ]Jazetidin-3-yl1} --N (1,.3, 4

t hi adi azol - 2yl | t | whi t |
(I odi azol 2o¥! LEELDY| Sul LangUL 0onase ST JOCHINL {18 SO g W e
3.09: (split tondedtaRded.5hz2026) 0 31‘4-7@ (é—rﬂlrﬂe’é é:yrlzum—%flﬁﬂ 2H) 25
4.2-8. (s 1H) ; 4.76 (m- S T1H . from7.20 to nt 901(s_ﬂ$

] N (1, 3, ﬂetf{pladmaaﬁhmzdalisr@twi@é&flwaiﬂ&esdmv&eapry%q%eﬂ by
carrying ouf - the procediire.in the 3 September 2004 60 fol I'owi ng manner:

1.5 cnB of npbhgesul fonyl chloride are added to a m xture. of 2.02 g

of ' 2-ami no-1, 3,4 thiadiazole in. 10 ¢nB of pyridine. After -2 hours- at -room
t enper at ube, Egamphe 85 water are added and the reaction 5 mediumis -~ -
filtered.-The ‘aqueous phase collected-is acidified to.pH =2 with 1. N
hydrochloric acid,. ex r&Et EBLgd ttehlprapBo Engnegth et pAe tdcmatde, the

or gani ¢ phase washed "with.tw ce' 50 cn8 of wat.er,: .drired over nagnesiun1 ’
sulfate, fil¥eral™ éﬁd%ﬁeﬁ%@%’pﬁ% @rilgmethylsdlfonamide may be . |

'prepared by carrylng out the procedure as descrlbed in.
Example 13 (method 2), from 0.10 g of N- (1,3,4—

10 thiadiazol—z.-yl)_Iﬁethylsulfonamlde and 0.215 g of 1-
‘tbie(4—chlotophenyl)metﬁyliaaetiqin;Bfol. After o
f&hromatog:apﬁy'on_a:ailioa geL column‘(particle size—
‘0;06-0-d4lmm, height 25-om;'diameter 1 cm},‘elatinga
under an argon pressure of 0 8 bar w1th an ethyl

15 acetate/cyclohexane 20/80 and then 40/60 by- volume

| mlxture‘and collectlng 60—cm. fractlons, fractlons 26 to
31 are combined and concentrated to dryness under.-
reduced pressure (2.7 kPa). After crystalllzatlon from
diisopropyl ether,rflltratlon and drying, 40 mg of N-
20 {1-{bis(4-chlorophenyl)methyl]lazetidin-3-y1l}-N-(1,3,4-
'thiadiazol 2 yl)methylsulfonamide are obtained in-the
form of a whlte SOlld [ H NMR spectrum (300 MHz; CDCl3,
o in ppm) 3 Ol (s 3H), 3 09 (Spllt t, J = 7 and
1.5 Hz-: 2H), 3.70 (split t, J-= 7 and 1.5 Hz 2H),
25 4. 28 (s 1H) ; 4. 76 (mt : 1H); from 7.20 to 7.35 . {
8H) ; 9 01 (s 1H)]
N (1 3 4~ Thladlazol -2~ yl)methylsulfonamlde

may be prepared by carrylng ouf the procedure_ln the



10 dryness under reduced pressure (2.7 kPa). 0.1 g of a yellow powder is
obt ai ned. Exanple 16 N-{1-[Bi s(4-chl orophenyl)nethyllazetidin-3-

yl }-N-(thiazol --2-yl)nmethyl sul fonani de may be prepar ed3 85pigmbeaP@4 ng
out.the procedure as described in Exanple 15, starting with 0.50 g of
N-(.thiazol -2-yl)methyl - sul fonani de and 0.5 g of 1- [bIS(4 chl or ophenyl ) -
nethyl]azetldln 3-ol. After chronatogr%Bhy on a silica 'qgel colunn
(particle size' 0.06-0.04 nm height 60 cm 20 dianmeter'2-cm,"'eluting
under an argon pressure of 0.9 bar with an ethyl acetate/cyclohexane 20/ 80

and then 407801 fufy 40 WiEadd U & adl gl Jns%gmguﬁeaﬁggréﬁesmgsaréract'Ons-"

9 to 12-are conbl ned .concentrated to dryness un reduced pressure 25

(2.7 kPa) . Al4gsq cty st ahdtmatd o fr. o ¢ icyoprQRiheetiher 4-filtration and-
drying, 0.21 g.of N-{1-(bis(4 chlorophenyl) nethyl. ] azet i di n-3- yl }.

-N-. (. thi azothPadiazyld Nt hyd sal’f efapydediaeobaateed2i Rothe sormpoh a white .
3 Sept ember 2004 61 solid [1H NVR spectrum (300 MHz, CDCL3, 6 in ppm

from 2. 95 t @mBe A s t GOZhE pE3waBB8r3kiry adGeBQaﬁdtthe Péhctiod. 22

(broad s.: 1H); 4.69 (m 1IH);'from7.20 to 7.35 (nt . 9H) ; 7..60 (nt . 1H)
pyridzn- 5 Afediure imLﬁisl’farerorﬁheemmlmr ®haze @mﬁl@ttenlamﬁer: 1.15 g of
met hyl sul'fonyl chloride are added t a m xture of 1.0 g 'of 2-am nothiazole

in 5 cnB of d¢{dhtksd|tRBH )Tred IKAuIY é‘nélmqrd’é:hﬁﬂﬁyflﬁeacprﬁepar ed by carryl ng

out the procedure in the follomn@% 3
extracted wrth twice cm” of ethyl acetate, the

organic phase washed with twrce 50 cm’

of water, drled :
over magnesrum'sulfate, filtered and then evaporated to’
10 dryness under reduced pressure (2.7 kPa). 0.1 g of a
yellow powder is obtained
Example 16
N {l [Brs(4 chlorophenyl)methyl]azetldln 3—
yl}-N (thlazol 2 yl)methylsulfonamlde may be prepared
715 byvcarrying out .the procedure as described in- Example
15, starting with 0.50 g of N-(thiazol-2-yl)methyl-
Sulfonamide and 0.5 g of 1 [(bis (4 chlérophenyl)
methyl]azetldln 3-0l. After chromatography on a silica
gel column (partlcle srze 0 06— 0 04 mm, helght 60 cm,
20 dlameter 2 cm), 'elutlng under an argon pressure of
0.9 bar wrth an. ethyl acetate/cyclohexane 20/80 and
then 40/60 by volume mixture- and collectrng 30 cm3
fractlons, fractlons 9 to 1z are comblned and
concentrated to dryness under reduced pressure
25 (2.7 kPa). After crystallization from diisopropyl
ether, filtraticon and drying, 0.21 g of N-{1-[bis({
chlorophenyl)methyl]azetidin-3-yl}-N-(thiazol-2-

-ylimethylsulfonamide is obtained in the form of a white



10 water are added,'the reaction nediumis filtered and the solid
collected (0.35 g)...The aqueous phase <collected is acidified to pH =
with ,1. N hydrochloric acid, extracted with twi ce .40 3@eptember B)04 acetate,
the organic phase washed with twi ce 30 cnB8 of mater dried 15 over '
magnesium sul fate, filtered and then evaporated to dryness under reduced
pressure (2.7 k2a). 0.15 g of a white gplid is obtained which has spectral
characteristics simlar to the.filtered solid corresponding. to an

N- (thi azol - 2-yl ) net hyl sul f onani'de -20 and

N- (t hi azol - 2syh ) di ([hrettbmﬂzsstbé@@m {70 deyy xt@gcel3\;\hscbn pmpSegrge it is
.for the next step. Exanpl.e .17 N-{1-[Bis(4- chIorophenyI? nethyIJazetldln

.yl ) - N-(3- hydr. G&ypbeﬂyubn&fabw sghf pnamvde(smy be) 253 psepaRed: bncarrying .
out the procedure in the follow ng- manner: 7.0 cnB . of "a 1 M boron S
tribrom de sdél.aei dhrard addediHily opwe3e(mt. 2CLH D; af mdmt Urz0 ofo 07 53 of N—(r
[ bi s(4- chIorophenyl)nethyl]azefl di n-3-yl }- N-(3 nmet hoxy 3 Septenber 2004 62
7.5.Hz : 2H){mE. 509€broad69 (@t=:718) Hz 2H);.4.20 (s 1H); 4.53 (m 1H);

5. 36 (unresolved conplex.:. 1H; 15 from 6. 70 to 6.85 (nt.: 3H) from7.15
to 7.35 (Rt 10. acetonNrﬂ?PéaZP@T?eYme%h@N%ﬁ¢%£Pn4m#¢ﬁcﬂﬁythﬁ obtain 0.20

of a white solid glp NIVR sgectrunr( 300 MHz, CDC13, Vin_ ppm 2.81 " (s
3H) ,,2..88r58958 Yy §acr npﬁrﬁbﬁeﬁ??)?ﬁﬂTSQE%&e&n|Qﬂ%}ﬁplequﬁteN

chrored o0 SRS 5t 1678, SEmBEAY IR PBIL LR, e St
a mlxture of 1.0 g of 2- amlnothlazole in 5 cm? of
pyrldlne After 2 hours at room temperature, 20 cm? of
10 water ‘are added ‘the reactlon medium is flltered and
the SOlld collected (0 35 g). The aqueous phase
collected is. ac1d1fled to pH 2 w1th 1N hydrochlorlc
ac1d extracted w1th twice 40 cm’® of ethyl acetate, the

3 of water, drled

organlc phase washed with twice 30 cm
15 over magnesrum sulfate, filtered and then evapeorated to

dryness under reduced pressure (2.7 kPa). 0.15 g of a

white solid is obtained which has spectral

characteristics similar. to the filtered solid

correspondlng to an N (thlazol 2 yl)methylsulfonamlde
20 and N-(thlazol -2- yl)dl(methylsulfonyl)lmlde mlxture

whlch lS used as 1t is for the next step

Example 17

N {l [Bls 4 chlorophenyl)methyl]azetldln 3—

y1}-N- (3 hydroxyphenyl)methylsulfonamlde may be
25"prepared by carrylng out the procedure in the fOllOWlng

manner 7 63 cm’® ‘of a 1 M boron trlbromlde solutlon are

added dropw1se at 2 C to a mlxture of 0.5 g of N- {1—

[bls(4 chlorophenyl)methyl]azeﬁldln -3- yl} ~N- (3-methoxry-



After 20 hours at roomtenperature, the reaction nedium is poured over ice
~and extracted with 60 cnB of dichloronethane. The organi ¢ phase [l acuna]
~washed with 3 tines 80 cnB~of water and then twi ce wi 8lSep@ented 2004 a
saturated aqueous sodium chloride solution, dried over nagnesium sulfate,
filtered-and then evaporated t-o dryness under 'reduced pressure (2.7 kPa).
0.33 g of white foamis. obtai ned whi chgd s- taken up, in 9H Exarrple 18 .
N- (1-[ Bi s(4-chl orophenyl ) et hyl] azeti din- 3-

yl'}-N-(3- - et hoxyphenyl ) met hyl sul f onam de nay be 20 : prepared by

carrying. OUthQﬁfoﬁéeg%‘l'.@uﬁﬁoﬁi@rﬁﬁcﬂébﬁd pIi] cﬂ%@h&c&ior@h@&hhﬂg with 1.58 -
g, of N-(3-  nmet hoxyphenyl) ,.nmet hyl sul f.onam -de and 2.0 g-of 1-[bi s(4 25 . :

~hei ght 24 CAFt8kap8t Bburs 8atNFoom et et difha LINEET e A ire SRdlicmof ' 0.7
bar with an ethyl acetate/cyclohexane 50/50 and them 40/ 60 by. vol une
mxture ' antls poliredt ongr 106e caid fesctacrs] Witkcté®nm® 3£to 10 are

conbi ned and 3 Septenber 2004 63 concentrated to dryness under reduced
pressure (ZdICkPa)fomGQhQSEg)ThNQmamqsﬁfﬁS& zekdomAIr ormshid séyshopy |l
ether, filtration and dry ing, 0.21 g of N {1-[h

ss( 4- chi oﬁopﬁeﬁw?ﬁeﬁﬂywazcé " R asldyv-]hen twics with 80 cm’ of a

met hoxyphenyl-) net h ul fonam de i s o ned
N- ( 3- Met hoxyEﬁEHWgﬁét AGIEANE PRI R ?&Pﬁéiﬁ)r%téd"by dc‘:d-rerdy|‘5>|’f&"’out the -

priocedure | Mok B eLSLhOU, 18 e IRNBE1 o Fad % 8% o0 "BHLpSH PR " chl ori de are

dryness under reduced pressure (2. 7 kPa) . 0 33 g of a
whlte foam is obtalned which is taken up in

10 acetonltrlle, flltered and drred in order to obtaln
0.20 g of a whlte SOlld [lH NMR spectrum (300 MHz,
CDCls, 5 ‘in ppm). 2. 81 (s 3H), 2 86 (broad t, J =
7 S.Hz 2H), 3. 50 (broad t, J = 7.5 Hz : 2H), 4. 20 {s

1H); 4.53 (mt 1H); 5.36 (unresolved complex 1H) ;

15 from 6.70 to 6.85 {(mt .: 3H} from 7 15-to 7.35 (mt
SH) ]
Example 18

N {1- [Bl5(4 chlorophenyl)methyl]azetldln 3—

yl}-N- (3~methoxyphenyl)methylsulfonamlde may be

20 .prepared by carrylng out the procedure as descrrbed in
Example 15 startlng wrth 1 58 g of N (3—
methoxyphenyl)methylsulfonamlde and 2 0 g of l [blS(4—
chlorophenyl)methyl]azetldln 3~ ol After chromatography
on a srllca gel column (partlcle srze 0. 06 0 04 bl Py

25 - height 24 cm, dlameter 7.8 cm), elutlng under an argon
pressure of O 7 bar wrth an ethyl acetate/cyclohexane
50750 and then 40/60 by volume mixture and collectlng

100-cm’ fractlons, fractlons 7z to 10 are comblned and



3C to a mix
After 20 ho
acetate are

saturated s
filtered an

hei ght 23

bar with an
col l ecting
and-concent
N- (3 met'hox

ture-of 5.0 g of 3-nethoxyaniline' in -150 cnB8 10 of pyri dine.
urs' at roon1tenperature 200 cnB. of water and 400' cnB8 of ethyl
added and the .reaction nediumis separate@ Sshtemibes@004i ng. The

organi c, phase is washed mnth 3 tinmes 400 cnB of water and 400 cnB of -a

odi um chl ori de solution, 15 dried over magnesi um sul f at e,

d then .evaporated to dryne under reduced pressure (2.7 kPa).
Af ter chronatography on a.silica gel col"lum (particle size 0.06-0..04 mm
.cm dianeter 7.8 cnj celuting under an argon pressure of 0.7

f%%n@%ﬁ&#a@ggt@gqé &eéy“HﬁHE% 2Rl Ry %%ggggenlxture and

racti ons ractlons 24 to 36 are conbi ned -

rgg efl £ pa A yNesss updern feducatdrs tANasei®n( 2rbnkPa), 6. 21 gof_'_

yphenyl ) met hyl sul fonam de are obtained in the 25. form of

anor ange- col @f eoptdpyl NetHed, ﬁ:ﬁltSra(tﬂ.—dhma@lrcDmh@ﬂyﬂg) mERNYyly bfageti di n- 3-. |

yl}-N-(3-hy
prepar ed by

of tol uene.
medium i s

10

15

20

25

dr oxynet hyl phenyl ) net hyl sul f onai ni de may be 3. Septenber

2004 64

Ch (lylmg4 ocitl ¢ heplproceaierteh yil] azte ifddln-Gwiylg -NrgBrer . 1. 46 cnB

of a 20% tol uenic solution of diisopropylal um num hydride are added.

dropwi se &t . r&OBxyphamy Ktng th f s B rgmdfdeetilsy lobafiinedsi s(4- chl or o- phenyl )

met hyl | azeti di n- 3--yl% h}ﬁéznethylsulfonyl -3- "am'nobenzoate in 20 cnB
0

After

cooled to OC and 20 cn#' of, wat er. are added % X
prepared by carrying out the procedure 1in the fo lowrng

manner: 3 14 cm? of. methylsulfonyl chlorlde are added at
3 C to a mlxture of 5.0 g of 3-methoxyanlllne in ‘150 cm
of pyrldlne ‘Afteér 20 hours at room temperatUre, 200 cm’®

3 of ethyl acetate are added and the

of water and 400 ¢m
reactlon medlum is separated after settllng The
crganic phase is washed with 3 t1mes-400 cm® of water
and 400 cm’® of a saturated sodium chloride solution,
dried over magnesium sulfate, filtered and then
evaporated to dryness under reduced pressure (2.7 kPa)
After chromatography on a . silica gel column (partlcle
srze 0.06-0.04 mm, helght 23 cm, diameter 7 8 cm},
elutlng under an argon pressure of 0.7 bar with an
ethyl-acetate/cyclohexane 25/75 by volume mixture and
collectlng 100 cm fractlons, fractions 24 to 36=are
comblned and concentrated to dryness under reduced
pressure (2 7 kPa) 6 21 g of N~ (3—
methoxyphenyl)methylsulfonamlde are obtalned in the
form of an’ orange colored orl
Example 19

N {l [Bls(4 chlorophenyl)methyl}azetldln -3~

yvl} N_(3'hydroxymethylphenyl)methylsulfonamrde may be

efthopEhany Hetﬁ’d&rssllaftonmdﬁt ReYr B&cti on



After filtration of the precipitate and extraction with 10 ethyl acetate,
the organic phase is washed with twice. 80 cnB of water and then 80 cnB of
~a saturated aqueous sodium chloride solution, dried oGéprm@neQD&m
sulfate, filtered and then evaporated to dryness under 'reduced' - pressure
(2.7 kPa). 0.46 g of an. oil is obtained which 15- is.chromatographed on a
silica. gel colum (particle "size 0.06: 0 04 mm height 16 cm dlaneter 4
cm ., eluting under an argon pressure ot* 0.7 bar with an . ethyl

acet at-e/ cycl ohexane 40/ 60 by vol unme.m xture and collectlng

e o b PR ol Sl B 9L SR
chl or ophenyl n) gethyh kea.getddin ﬁgy'to}lueghc@o ution of .
F ﬂ netﬁyf m de

hydroxynethy enyl) sul'fona Is.obtained in the formof a mhlte

lid [1H N £DGL3 RO et
Sg I83 Es Ngﬁggg%gméﬁgﬁlmmhﬁ% 52 (nt agdﬁl)éa - 4. %S%O(brogd S 1H) 4.60

(mt : 1H); 4cdda(hieedre, of &. 4. drizo 7 . dkn  IMIN= { 121 (24l Jricem 7. 10 to 3
Sept enber - 2004 65 ' Exanpl e 20 Ethyl N- (1- [bis (4- chlorophenyl) methyl] --

azetidin- 8- yphehytmmebyyshaieuydinéﬁfymkKwamexﬁyisuﬁfodya)pﬁepared by
carrying out the procedure as descrlbed 5 in Exanple 15, starting with 1. 58
g of -ethyl " hﬁménebﬁykgateonyl3033awpﬁbb@ﬁp@aﬁe &fde2..0.9 bbuis[ats(4

0°C and 1 5 hours at 10 C, the reactlon medium is

cooled to 0°C and 20 cm® of water are added slowly

After flltration‘of the precipitate and extrabtion with
10 ethyl acetate, the organlc phase is washed with twice

} of water and then 80 cm’® of a. saturated aqueous

80 cm
sodlum chlorlde solutlon, drled over magnesrum sulfate,
filtered and then evaporated to dryness under reduced
pressure (2.7 kPa). 0.46 g of an oil is obtained which

15 is chromatographed on a silica. gel column (particle
size 0.06-0.04 mm, height 16 cm, diameter 4 cm),
eluting under an argon pressure of 0.7 bar with an
ethyl acetate/cyclohexane 40/60 by volume mixture and
collecting 20-cm’ fractions, fractions 72 to 76 are

20 combined and concentrated to dryness under reduced
pressure (2 7 kPa) 0.20 g of N {l [bls
chlorophenyl)methyl]azetldln 3 yl}-N (
hydroxymethylphenyl)methylsulfonamlde is obtalned ln
the form of a whlte solid - { H NMR spectrum (300 MHz,

25 CDCl3, § in ppm). 1.80 (mt : lH), 2. 83 (s'. 3H), 2. 87
(mt- : 2H); 3.52 {(mt 2H); 4 21 (broad s ._1H), 4 60
{mt : LH); 4.74 (broad t, J 4 Hz - 2H) from 7. lO to

-

7.45 (mt : 12H)]. -



chl or ophenyl ) met hyl ] azeti di n-3-ol .. After chromatography on a silica gel
colum (particle size 0.06.-0.04, M hei'ght 24 cm,dianeter. 7.8 cm, . -
el uting under an-argon 10 pressure of-0.7 bar with an3 September 2004

et hyl ".acet at e/ cycl ohexane 50/ 50 and then. 40/ 60 by vol une m xture and
collecting 100-cnB fractions, fractions 7 to 10 are conbi ned and :
concentrated. to dryness under reduced gFeSSure'(2.7 kPa) to give 2.0 g of
a yellowoil. 15. Ethyl N-(nethylsulfonyl)-3-am nobenzoate may be prepared
by carrying out the procedure in.the follow ng manner: 2.35 tins of :
met hyl sul f onx=Gl1r izbe are. added at 3C to a mixture of 5.0- g' of ethyl -
3- am nobenz.oate in 150 cnB of pyridine. After 20" hours at 20 room . -
tenperature, 200.cnB ofEumgtlen-gnd (#08 (a#Bnhobrephkhya¢abahe;pre added and
the reaction nmediumis separated after settling.. Tge-or gani ¢ phase is .
washed wit h- 3zediidizs-34GQ JeiiB (kb thglenldndy4003cafiabbansahbeahed sodium
.chloride solution, dried over nmagnesiumsulfate, 25 filtered and then
evapor at ed' t dedpyreesgegndar ceedyded opreshar prp2edukPays Abs€fibed E
chromat ography on a silica. gel colum (particle size 0.06-0:.04 mm height.
25 cm  ditamdtefxpmplenm)ls esGersgnandéthah - 8Bgonofr eskut eNof 3 Sept enber .
2004 -66 ‘0.7 barS*ﬂégFﬁ%.eth%l acet at e/ cycl-ohexane 25/75 by -. vol une o
-mixture' and’ YeStiltgnydo-SnsmirpReRFOAse pRdc2iBng oF tollbs (4-

are. conbined _and _concen ness under _reduced pressure (2.7 .-

rated..to dr
kPa), ‘5. 24.9" OISPﬁﬁPYE)PﬁSgH}ﬁ§6FF6%§Py-39 m HEbERZERAF FAF U BT ned,
-in the fof”bﬂfaa%i&&%QQSéEOESESHnO%ﬁarticle size'o.06~o§oé-mm,
- height 24 cm,fdiamete; 7:8 cm), eluting undef an argon
10 pfeséure of-d?? barhwith an efhyl‘acétaté/ﬁYclohexane
‘50/50 énd theﬁ:40/66-By:volume.mixture Ahd coilecting
lOOQCm?‘fractian;.fractioné 7 to iQ are combined and
concentrated to dryﬁe;é'under reduced pressufe
(2.7 kPa) to giﬁeVZ,O'g of a yellow oil. |
15 'Ethy1-N-(methylsulfoﬁylj;B—aminobénzqate may
be prepared by carryihg out the procedure in the ) |
followiﬁg'manner: 2.35 cim® of’methylsulfonyi chloride:
ére_added at 3°C fo,a mixtﬁre of 5.0 g'of:ethyl 3-
aminobeﬁzoate in_lSO cm? of.pyridine.rAfter 20" hours at

20 room temperature, 200'cm3

Qf.water and 40O cm’ of ethyl
acetate aré added and the reaction mediuﬁ is separated‘
afterrsetfling._Theiofgénic_phase_is wéséed with -3
times 400 cm® of water and 400 cn® Qf a.saturateé'sodiﬁm
bhlofidé'sbigtibﬁ}‘axied dvet-mégnesium'sulfate,

25 filtefed and thén evapdratgd to dryness'uﬁder réduced.
pressure (2.7 kPa) .Aftér chromgtography_@n a silica
gel ¢olqmn {pafficlé size 0.06—0i04 mm, height.25 cm,

diameter 7.8 cm), eluting undef an argon ptessure of



Exanpl e 21 N-{I-[Bi s(4-chl " orophenyl)nethyl]azetidin-3 - :
yl'}-N(1-isobutyl pi peri d-4- yl)nethylsulfonan1de may be .10 prepared-by
carrying out,the'procedure in the follow ng nanner: 03 Septemben2004
|sobutyraldehyde 0. 057 cnB of 100% aceticacid and 320,.ng of sodium

tri acet oxyborohydride are added-to a solution of 0.47 g of N={l-[bis(4
chl or ophenyl ). et hyl ] azet i di n- 3-yl}-N-. % i perid-4- 15 yl) et hyl sul fonam de
in 20 cnB of dichloronethane. After stlrrlng for 20 hours at 200C, the
reaction mxture is, supplenented with 50 cn8 of."a saturated aqueous

sodi um _hyds ogeg, caghanale SaLt Lo and ARAAed gl by sser] g The.

or gani c. phase’|s r|e over na I"t'ér ed

concentr at ed, ﬂf@@§$ dngdey eduge Qﬁﬁsﬁpefg Zik g The residue |s';
d%ronatograp y col %'gl SEHER - o

purifi-ed by on a SI lca: g col um partlc e size

0.063- 0. 200: £ ARt idves Gt 2D 36 Whe HoMPARIG 2mEMonceRltdbicad tynder an argon
pressure of ‘0.5 .bar with a mxture of 25 'cycl ohexane and et hyl acetate

(40/ 60 by voliymdsanshdes!teiiday pX&sad o r@cti ara) Frsacui gnafS to 15 are
conblned and concentrated to dryness under ‘reduced - pressure: (2.7 kPa) .
0.22 .g 0% ]dthfl IN- {mnthxkbuﬂﬂanyi:}33aMmﬂdmenzamie @%e obtained- _
phenyl)nethyl]azetldln 3-yl'}-N-. (1-isobutyl piperid-4-' _ '
yl)nethylsulimnﬁ##cﬁpim;Qﬁnaﬂrﬂ?ﬁQQ$1QQiQﬁﬂdedﬂ-a.Mhite_ foanf[lH;NNR' -
spectrun1(300 NPB CDC13 5inppm : '0.87 (d, J =7 Hz : 6H; from 1.60
to 1.90 (nmt x%ﬂﬂ e2h3 5 (broad t, J- 11.5 Hz : 2H); 2.03 (d, J 7..5 Hz

2H; - 2.84 - (s, 3‘19 fl 2[88195 (4~ ch(].%q:odphenyi)methyl]azetJ.dJ.H) 3.398

yl} N-(1 -isobutylplperld 4 yl)methylsulfonamlde may be
10 prepared by carrylng out the procedure in ‘the followrng
manner: 0,11 em® of lsobutyraldehyde, 0 057 cm3 of 100%
acetlc ac1d and 320 mg of sodlum trlacetoxyborohydrlde
are added to a solutlon of 0. 47 g of N {1-{bis (4
chlorophenyl)methyl]azetldrn 3 yl} N - (piperid-4-

3 of dichloromethane. After

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

20 sulfate, filtered and concentrated to dryness under
reduced pressure (2.7 kPa) The resrdue is purlfled by
chr0matography on a srllca gel column (partlcle srze
0 063 0 200 mm, helght 20 cm, dlameter 2 cm), elutlng
under an- argon pressure of 0 5 bar wrth a mlxture of

25 ‘cyclohexane and ethyl acetate 40/60 by volume) and

3 fractlons Fractlons 3 to 15 are

collectrng 30 -cm
comblned and concentrated to dryness under reduced

pressure.(2.7 kPa) 0 22,g of N {l [bis (4- chloro—



(broad t, J 7 Hz : 2H.) ; 3.47 (broad t, = 7 Hz. ':'2H);,3.62 (mt : 1H) ;.
4.08 (m ; 1H); 4.43 (s 1H); from7.20.to 7.40 (nt : 8H)].

N-{1-[ Bi s(4-chl orophenyl ) et hyl ] azetidin-3- : 3September2004
yl)--N-(pi perld 4-'yl')met hyl sul f onani de may be prepared by carrying out the
procedure in the follow ng manner: .5 0. cnB of a 6 N hydrochl oric acid
solution _in, dioxane is poured sIovay é—pto a solution of 19 g of

N-{1- [ bi s(4- | 5 chl or ophenyl): oet hyl ] azetidin-3-yl}-N(1-.tert-butoxy
car bonyl pi perid-4-yl)net hyl sul fonam de.in 100 cnB. of di oxane. After - °

stirring forpRan@whétaylg@getwen—gepﬂL@n(ﬁlfgasec dated at :50C
under reduced pressure ( Pa). The residue-is ta{en up 1n 200 cnB8 20.

of ethyl aCe!{B'i ﬁeaﬁﬁlsﬁlggﬂaﬁﬂﬁeois V\@E@élngtﬂ'er@%ﬁ@@uﬁoﬂﬁ'@@ 4 sqraldeal i ni zed
with a 4....N aqueous sodi um™ . hydroxi de sol ution and then extracted wth

200 cnB et yhmadt AR Sprect nmyarios Mitse dDCldy i 8dimvesmmagnest um
sulfate, filtered and then concentrated. to 25 dryness under reduced
pressure (2. 7dkPd)=. 15H8 { &H) | bfsori4l cél otophedy| Jmuret HBH) ;] Az i di n-3-yi
} -N (piperid-4-yl)nmethylsul fonam de are obtained in.the' formof a
cream col 8r edPFeasm t= & Sebi-e?rb’é? P00d) 582-.03 (d, J = 7.5 Hz : 2H):

N-{1-[Bis, (4;chl h | azeti di n-'3-
Lt 2B bS oL bh B P SEE g et -5 e = 25 3.3

(broad t, J = 7 Hz : 2H); 3.47 (broad t,
J =7 Hz : 2H); 3.62 {(mt : 1H); 4.08 (mt 1H); 4.43 (s
1H); from 7.20 . to 7. 40 (mt 8H) ] .

10 N-{1- [815(4 chlorophenyl)methyl]azetldln -3-
yl} N—(plperld 4~ yl)methylsulfonamlde may be prepared
by carrylng out. the procedure 1n the followrng manner
50. cm3 of a 6 N hydrochlorlc acid solutlon ln dloxane is
poured slowly into a solutlon of 19 g of N-{1- [bls

15 chlorophenyl)methyl]azetidin 3 y1} N (l-tert butoxy-
carbonylpiperid-4-yl)imethylsulfonamide in 100 cm® of
dioxane. After stirring for 20 hours at 20°C, the
reaction mixture is concentrated at 50°C under reduced
pressure (2.7 kPa). The residue is taken up in 200 cm

20. of ethyl acetate and in 200 cm’

of water The aqueous
phase is alkalrnrzed wrth a 4 N aqueous sodlum
hydroxrde solutlon and then extracted with 200 cm3 of
ethyl acetate This organlc phase is drled over
magneSLum sulfate, flltered and then concentrated to

25 dryness under reduced pressure (2.7 kPa). 15 5 g of N-
{l [bis( 4 chlorophenyl)methyl]azetldln 3= yL} N-

(plperrd 4- yl)methylsulfonamlde are obtalned in. the

form of a cream-colored foam. =



sul fonyl am de may be prepared by carrying out the procedure in the

fol low ng manner: 4.60 cnB of methyl sulfonyl chloride are added slowy.to
a solution of 14.7 g of 4-{1-[bis(4-chlorophenyl) et h§Septeaiticd 2008-

yl ' ami no}- (1-tent-but oxycar bonyl ) pi peri dine*i h 250 cnB. dlchloronethane
foll owed by 4.60 cnB of triethylam ne and 100. ng of

4- di-met hyl am nopyridine.. After stlrrlﬁg "10 for 20 hours at 20C, the
reaction mxture.is supplenented ' 200. cnB of a saturated ‘aqueous
sodi um  hydrogen carbonate solution and then stirred for 30 nminutes and

separated after. settly He @9t opRase1h me¥hiyea0¥er 4FRgnESi UM
sul fate,-filtered and fﬂgh[ 15 Q%nceﬁt?%ted?fo drygggs under reduced -

pressure (2.1 kRe) (iThe fodmfiaianedn 1akee rip -iap y25heenglof

di chl oremet Hane, is again supplemented slowly with 4.60 cn8 of )
ne. t hyl sul f osyl £ty nimiitee atd, e preiparedd b§0 carit yahgt puet hizkani ne.’ ‘and ' 100 -
.mg of 4-dinmethyl 20 am nopyridine. After stirring for 20 hours- at 209C,

the mxture psosapptenentEd idlidifgcmdnokra $atlr aﬁ%méqu@‘dus--sodi um

hydr ogen carbonate sol utiaon and then stirred -for 30 ninutes and separat ed

after Thes orgahfenyphageldmides 14 tasided #l@wWiiel opresotueari 8d- over

nagne54un1concentrated to dryness %_ 7 kPa) '. The i ttllng
4.7 g of 4-{1- [blS (4-c lorophenyl)methy azetl in-3-

ylamlno}-(l tert- butoxycarbonyl)prperrdlne in 250 cm of

dlchloromethane followed by 4. 60 cm® of trlethylamlne

and 100 mg of 4 dlmethylamlnopyrldlne. After stirring
10 for 20 hours at 20°C, the reactlon mixture is

3 of a saturated aqueous sodlum

supplemented wrth 200 cm
hydrogen carbonate solutlon and then stlrred for 30.
rnutes and separated after settllng The organrc phase
is- drled over magnesrum sulfate, flltered and then

15 concentrated to dryness under reduced pressure
{2 7 kPa) - The foam obtalned, taken ‘up in 250 cm’ of
dichloromethane, is again supplemented slowly with
4.60 cm3 of methylsulfonyl chloride and then with
4.60 cm’® of trlethylamlne and 100 mg of 4 dlmethyl—

20 amlnopyrldlne After stlrrlng for 20 hours at 20 cC, the

o of a saturated

mlxture lS supplemented with 200 cm
aqueous sodlum hydrogen carbonate solution and then
stlrred for 30 mlnutes and separated after settlrng
The organlc phase is drled over magnesrum sulfate,

25 flltered ‘and then concentrated to 'dryness under reduced
pressure (2 7 kPa) The resrdue is purlfled by

-chromatography on-a-srlrca gel column (partlcle size

0.063-0.200 mm, height 35 cm, diameter 5 cm) .elutrng



sul f at e,

gel colum (particle size

~under- reduced residue.is purlfled b,y chronatography on-a silica

0.063-0..200 mm height 35 cm Zianeter 5 cm,

el uting 3 Septenber 2004 69 under an argon pressure of 3(GepldpatrerDéh a

m Xt ure

of cycl ohexane and et hyl acetate (70/3.0'by volune):  and

col l'ecting 250-cnB ffactions. Fractions 4 to 18 are -conbined and - _
concentrated to dryness under.reduced Qﬁpressure (2.7 .kPa) . 19 g of N{

|- [bis

but oxycar bonyl-pi peri d- 4-yl ) net hyl sui f onyl am de are:
of .a creamc
.4-{1-[5is(.

(4- chl oropheny-Il-)nethyl] azetidin-3-yl}-N (1l-tert-

. obt ai ned-in the form

§h8ﬁforop%9%€@)éﬁe%%+%aéﬂfldlanﬂ?uhrh,% g gt ' step. . 10

yl am no}-(| -&94&1&9% 9@0 Dol Pi patd Lide mdosfy REcaRRESd By carryi ng out

the procedure’in t
1-t ert - but oxyel CaELORY| Db Pe&hTifrattalis ..

oW ng - manner- 6-

FrﬁEQr@ﬁged te aasskatlon of -

9.22.g of 1--.[bis (4-, . 15 chIorophenyl)nethyl]azetldln 3-ylam ne |n‘300

cnB8 of

di chtompiRébamed Sobdemt of r &b didird dyreace tuoxieho relydeidde

are added,

in two portions., to the mixture, cooled to +5C, and then 1.72 cnB. of
100% acet Bc pceslsare pout eklPa) n. 1Nfg erf M+l fig. i@ 20 hours at 20C ' the .

reaction .20 mixture. -is supplemented stowy." wth. 500,-cnB-of a

. sat ur at ed- aqhegngpbe@Yhhm¢@hﬂkiﬁ#ﬁt%#lnnﬁnxikﬂN1ﬁL1ﬁ¢E§ﬁd t hen thoroughly
and separated after, settlln The organi ¢ phase jis dried over

stlrred

magnesi um

10

15

20

25

oxycarbonylplperld yl)methylsulfonylamlde are
obtalned ln the form of a cream—colored foam Wthh wrll
be used as it is-in the next step

4 {1- {515(4 chlorophenyl)methyl]azetldln 3—

ylamlno}-(l tert—butoxycarbonyl)plperldlne may ‘be
prepared by carrylng out the procedure in the follow1ng
manner: 6 58 g of 1-tert- butoxycarbonylplperldln 4 -one
are added to a solutlon of 9.22 g of 1-[bis(4
chlorophenyl)methyl]azetidin 3 ylamine -in 300 cm” of
dichloromethane. 9.54 g of sodlum trlacetoxyborohydrlde
are added in two portlons, to the mlxture, cooled to

+5°C, and then 1. 72 cm® of 100% acetlc acld are poured

‘in. After stlrrlng for 20 hours at 20°C, the reactlon

mixture: ‘is supplemented slowly w1th 500 cm. of a
saturated aqueous sodlum hydrogen carbonate solutlon
and then thoroughly stirred and separated after
settllng The organlc phase lS drled over magnesrum
sulfate, flltered and . concentrated to dryness at 50 C
under reduced pressure (2 7 kPa) ~15. g of 4 {1 {bls(
chlorophenyl)methyl]azetldln 3 ylamlno}—(l tert—

butoxycarbonyl)plperldrne are’ obtalned 'in the form of a



sulfate,'filtered and. concentrated to dryness at 50C 25 under reduced
pressure (2.7 kPa-)..15 chl orophenyl)nethyl]aze.tidin-3-ylam no}-(1-t~ert
but oxycar bonyl ) piperidine are obtained -in the form of S&pBegiesbed 2004 70
cream col ored foamwhich will be used as it is in the next step. .Exanple
22 N-Benzyl-N- {.1- [bis (4 5 chIorophenyl)nethyl]azetidin 3-yl }am ne:
0.134 ciB of benzal dehyde is added, roomtenperature under an ar.gon
at nosphere, to.a solution.-of 369 ng of % [ bis(.4- ‘ _
chl orophenyl ) met hyl J azeti di n-3-yl anmine in 15, cnB of dlchloronethane.JThe '

- mxture is ¢ n 0, I i ereto 382 .
nmg of sodiu gg%ggr%gég%ggygggémy%lc% ?f%ﬁégt '%% ﬁ%ﬂégk%&acé$lc aci d.
After stlrrlggxgogtgg hours at roon1tenperature the mxture is poured

over. 50 cnB of a saturated aqueous ‘sodium hydrogen carbonate sol ution and .

t hen: extractgdamﬁiemeth twi ce 25' cnB. of dichloronethane. The conbined.
organi ¢ phases are dried over nmagnesiumsulfate, - .filtered and _
concentrated to' drynesH—Beﬂeyleeduregbpﬁeesure (2.7 kPa). The residue -
obtained is purified b :flash chromat ography on si-lica gel [eluent:. 20
d|chIoronéthahébmephenpl)m@@ﬁ?B]@yetndlmmgiyllimEEEQ ®f134 cm? of
N-benz.yl -N-{1=.[ bi s(4-chl oropheny. |)nethyl ]azetidin-3-:

benzaldehyde is added, at roocm temperature under an

argon atmosphere, to a solutlon of 369 mg of 1 [bls(4«

chlorophenyl)methyl]azetldln 3~ ylamlne in 15 cm3 of

dlchloromethane ‘The mlxture is cooled to around 0° c,

10 before gradually addlng thereto 382 mg of sodlum
trlacetoxyborohydrlde, and then 70 mm’ of acetic ac1d
After stlrrlng‘for 16 hours at room temperature, the
mixture is poured over 530 cm’ . of a saturated agueous
sodium hydrogen carbonate solution and then extracted

15 with twice 25 cm” of dichloromethane. The combined
organic phases are dried over magnesium sulfate,
filtered and concentrated to dryness under reduced
pressure (2.7 kPa). The residue obtained is purified by
flash chromatography on silica gel [eluent

20 dichloromethane/methanol (95/5 by volume)]l. 0.25 g of
N-benzyl-N-{1 [bls(4 chlorophenyl)methyl]azetldln 3-
yl}amlne is obtalned in the form of a- colorless oil [ H
NMR spectrum (300 MHz, CDCl3, 0 in ppm) 2 71 (broad t
J =7 Hz 2H ) - 3.42 (mt 2H); 3. 49 (mt 1H); 3.70 (s

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

1-[Bis (4 chlorophenyl)methyl]azetldln 3-

ylamlne may be obtalned ln the follow1ng manner: 400 cm’

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



},am ne-is' obtained in the formof a colorless' oil [1H NMR spectrum-
(OI\/Hz CDC13,.5 in ppm: 271(broadt7HzZH) .3.4'2 (mt 2H) ;- 3.49
(mt 1IH) ;. 3.70 (s' 2H); 4.25 (s .1H); from7.20. to 3 Septefmhier 2864 ] . 1-

[Bi z (4-chl orophenyl.) nethyl ] azetid’i n--3 ylam ne nmay be obtained in the
foll owi ng manner: 400 cnB .of a m xture of nethanol and liquid anmmonia
(50/50 by 3 Septenber 2004 71 volune) are added to 27 g-of

1-[ bi s(4-chl orophenyl) nethyl]azetidin- 31 met hyl sul f onat e*contai ned in an
aut ocl ave. previously cooled to around - GOC The reaction nmediumis

. then''stirred d ne,ab din.the-qpen air. in
order :to all o?vﬁ'u'{a%g égép%é%%'I on o% ?Qﬂe&a?}o &Sagﬂoﬁﬁ nacmhf d‘ﬁcent rat ed
under reduce kP, ;}{(tecg i.n 500 cnB of a

0. 37 N, aqueoﬁgeé ?ﬁ%ﬁgrﬁi%}'%x#d@ %— %ﬁ% extracte oglr times. 500

cnB .of ethyl 240,81 HEE. pisels@ggyn@@bpécgam emﬁa@&@d%.\ﬂ%@d successively .
wth-twice 100 cnB of distilled waterand 100 cnB of.a saturated sodi um

chl ori de ‘sol yeke8iontkbetum OVEr  NBYNESi tira S W adec fidd eredoand '
concentrated.under reduced, pressure (2.7 kPa). The residue obt ai ned |s 15

purified by. &hashhehr@hamogmamhynotherdpemaga} irelatetdr to a]_low

di chl or onet hane/ me' t hanol ' (95/5 by volune)]. 14..2 g. of '

1- [ bi.s(4- chl bhephEagtyabioy|¢f agkes i afimersiay | and rfe.rarldyobioallqwﬁtrlartetdhe form .

of an oil which ' solidifies into a creamcol ored solid. .-20 Exarrple '2.3

N—Benzyl N_{gndgrsrgduced pressure (2.7 kPa) . The resldue is taken
up in 500 cm? of a 0. 37 N aqueous sodium hydroxrde

solution and extracted w1th four tlmes 500 cm’

of ethyl

10 ether The comblned organlc phases are washed
succe551vely with twrce 100 cm® of dlStllled water and
100 cm3 of a sdturated sodlum chloride solutlonr-drled
over magnesium sulfate, filtered and concentrated under
reduced pressure (2.7 kPa). The residue obtained is

15 purified by flash chromatography on silica gel [eluent
dichloromethane/methancl (95/5 by volume)]. 14.2 g .of
I-[bis(4-chlorcophenyl)methyl]azetidin-3-ylamine are
obtained in.the form of an oil which solidifies into a
cream*colored solid

20 Example 23

N—Benzyl N {1 [bls(4—

chlorophenyl)methyl]azetldln -3- yl}methylsulfonamlde.
104 Hmt of trlethylamlne are added at room temperature
under an argon atmosphere,_to a solutlon of 120 mg of

25 N~ benzyl N {l [bls 4 chlorophenyl)methyl]azetldln 3-
yl}amlne in 5 cm’ of dlchloromethane The.mlxture lS

cooled to. around 0°C before addlng thereto 46 4 mm3 of

methylsulfonyl chlorlde, and then lt is stlrred at room



chl or ophenyl) net hyl -]1"azetidin-3-yl }nethylsul forian de. 104 nm8 of
triethylarnine are. added, at 'roomtenperature . under.an argon.

at nosphere,.. to a..solution of 120.ng of 25 3 September 2004

N-ben. zyl - N-{1-[ bi s(4- chl orophenyl ) net hyl Jazetidin-3-_ yl }amine in 5 cnB
of di chl oronethane.. The .m xture, is cooled to-around OC before adding
thereto 46.4 mmB of. nethylsulfonyl chhkeride,.and then it is stirred at
room 3 Septenber 2004 72 tenperature for 16 hours. The reaction m xture is
diluted with 20 cnB of dichloronethane and then is° washed with twice 15

cnB of distikkagdevatare FRe 9698BLEsPhRRE géagﬁkgg ngﬁuyggpgslun1sulfate‘_f

filtered and 5 concentrated to dryness un reduced pressure (2.7 kP)

providing a dacqued whiahzosce? yst aimhmsir&yetﬁéﬂé WAl 1tfed N et hanol .
mg of N-benzyl-N-(1.-[bis(4

chl or opheny| yashkyl Wizat teioe31yl a,-m%tmlewﬁmaem Gt ITiHeS faaliked
in.the,formof a creamcolored powder. 10 nelting at.171C. Exanple 24
N-{ 1=[ Bi s( 4- phlaéﬁophedywdeohyr]iaaenedl.um:%sulfate, filtered and -
yl)-N-(3, 5-difluorobenzyl)am nenay. be prepared as’'in Exanple 22, but u3| ng -
188 niy of 93, 5°8FFPEEAEEE5LoheRYRE Behytde antledegedppoéssure A
1-[ bi s(4-chi ?éoghg éL) met h I]azetl di n- 3-yl am ne ‘and- 382 ng of . sodium . .
triacet oxybor6hydrf RFPRb %n%u?lW‘é‘é‘t‘?’én‘%&’chlh%hcrk&f’m@rﬂmw aphy. 0.48

f | -[bLs h
- ?hy:\l]_gzegl;d %%ggﬁ}:%ﬁff% % %ﬁ‘ﬁlﬁpr ob2rBg| §am TReR Y 1-N- Ugr @b‘tsaﬁqn'ed in the,

form of aCOLRiBEéEthLl[&é&ﬁ@fﬁ5%@%&&&%?3 yl}methylsulfonamlde are
thus obtalned rn the. form of a cream—colored powder
10 meltlng at. 171 C.
Example 24
N-{1=~ [Bls(4—chlorophenyl)methyl]azetldln 3—
yl} -N- (3 5 dlfluorobenzyl)amlne may be prepared as ln
Example 22 but u51ng 188 mg of 3, 5 dlfluoro—
i5 benzaldehyde and 369 mg of 1- [bls(4 chlorophenyl)—
methyl]azetldrn 3-ylamlne and. 382 mg of sedium
trlacetoxyborohydrlde, w1thout purlflcatlon by flash
chromatography 0. 48 g of N-{1- {bls(4 chlorophenyl)—
methyl]azetldln 3- yl} -N-(3,5~- dlfluorobenzyl)amlne is
20 obtained ln the form of a colorless orl (*H NMR spectrum
(300 MHz, CDC13, 8 in .ppm) : 2 73 ( 2H); from 3.40 to-
3 55 {m 3H), 3.70 (s 2H), 4;26 (s : 1H); 6.69 (tt,
J'= 9 and 2 Hz lH), .83 (mt 2H); from 7.20 to '7.35
{mt = 8H)]
25 Example 25
N- {1-[Bis(4- chlorophenyl)methyl]azetldln 3—

y1l} N—(3 5- dlfluorobenzyl)methylsulfonamlde

-



(300 MHz, CDC13, 5 in pm) 2.73 (m 2H)-; from3.40 to .3.55. (m 3H ;
- 3.70 (s .2H) 4-. 26. (s 1H) 6. 69 (tt, J=9and 2. H 1H) ; 6.,83-(nt
2H) ; from7.20 to '.7.35 (nt 8H) ] . .25 Exanpl e. 253 September 2004 :
N-{1-, [BIS(4 chl ar aphenyl ) net hyl . ]azetldln-
yl}- N—(3 5-di f| uor obenzyl ) met hyl sul f onani de 3 Septenber 2004 73 347 mB of
trlethylanlne are added, at room tenp ture under an argon atnosphere, to
a solution of 433 nmg of N-{1- [bIS(4 chl'orophenyl ) net hyl ] azeti di n- 3- :
yl}-N- (3, 5- dlfluorobenzyl)an1ne |n 30 cnB of dichloro 5 nethane. The
m xture is cooled to aggyng DG éggan% %E%rghgeg 59t“EbB§ of 46.4

i C

mB of net hyl sul fonyl chl.ori: or onet hané then it is
stirred at repefpteapgeat uﬁaefoanlarcfwratﬂwpﬂ@@ect QN & Nt i&d i | uted

w th.20 ¢nB-of dichloronethane and 1s 10 then washed with-.tw ce 20 cnB8 of
di still ed wat8s.nFheforgans pbpaasecmsoﬁbpm@weﬂmqeszaﬂm&uiiﬁi e, _
filtered and concentrated to-dryness under reduced pressure ' (2.7 kPa)-

The resi due y}+Nt(ddbecedflntvolsehzyl oamime . iret3tanmd’® ofi . diBandrbut (r). SCX
cartridge (10 g), eluting .15 successively with nethanol and with a 1

M sol uti ob ohethanseni Bhe nmbethosohs Tl edmivhi sacaind 186 ikeferar e pool ed

and’ concentrated-to dryness under reduced pressure (2. 7 -kPa) 0.44'g of N

{ 1- [bis (4@6%69011?1%%%9@%@?1%&# dt b8} o me8hglaniFaBrdbenzyl)
foHnﬁ&gygBEL??Egguggglﬁiéthu§ 2 t H?%EJQé%R%nLorghgftaegrgan}golOred foam

stlrred at room temperature for 1 hour. The reactlon
mlxture is dlluted w1th 20 cm of dlchloromethane and is

10 then washed- w1th twrce 20 cm® of dlstllled water The sl
organlc phase is drled over magneSLum sulfate, filtered
and concentrated to dryness under reduced pressure
2.7 kPa). The re51due is 1ntroduced lnto solution in
methanol on a Bond Elut0 5CX cartrldge {10 g), elutlng

15 successrvely w1th methanol and with a 1 M: solutlon of
ammonia - in methanol The ammonlacal fractlons are
pooled and concentrated-to dryness under reduced
pressure (2.7 kPa). 0.44 g of N {1 [bls(4 ~chloro-
phenyl)methyl]azetldln -3- yl} N- (3 S- dlfluorobenzyl)

20 methylsulfonamlde is thus obtained ln the form of a
cream-colored foam [1H NMR - spectrum (300 MHz, CDC13, 3
in ppm) 2 81 ( BH), 3 02 (broad t, J = 7.5 Hz
2H), 3 38 (broad t, J = 7 5 Hz :'2 }y; 4.23 (s 1H) ;

4 40 (mt .lH), 4 54 (s 2HY:; "6.75 (tt, J S and 2 Hz

25 lH), 6. 95 (m 2H), 7.25 (mt 8H} ]

Example 26
N {1 [Bls (4- chlorophenyl)methyl]azetldln—B—

yl}-N-(3,5 dlfluorobenzyl)acetamlde



n pgn):-z.sl (s : 3H; 3.02 (broad.t, J =7.5H 2H , . 3.38 (broad t, J

-7 Hz.: ' 2H) ; 4.23.(s': ' 1H) ; .54 (s 2H); °6.75 (tt, J =9 and 2 2.5
IH ; 6.95 (mt =2H) ; 7.25 (nt 8H)-] .. . 'Exanple 26 I—QSeptember2004
N—{l [ Bi s(4-chl orophenyl ) et hyl ] azeti di n- 3-
yl}-N-(3'.,5-difl uorobenz- yI)acetam de 3-Septenber 2004 . 74 1.6 cnB of -
triethyl am ne are added, at room'tenp ttire under an argon atnosphere, to

a solution of. 2 g of N-{-'l-[bis(4-chl or ophenyl ) et hyl | azeti di.n-3-yl } -
N-(3,5--difluorobenzyl)anmine in 75 enB. of dichloro 5 nethane. The mi xture

i's cool ed to around 0C bgf ore.,2ddiing dnARWHSE aReLakag). §6 egByof acetyl
chloride, and then it'is stlrred at roomtenperature for 16 hours. The

reaction mi Xtéﬁﬁetétdréuﬁﬁdew iR Syon Caﬁn&fpkdéféﬂ aHpnetdrang iand Jes- t hen
washed with twice 20 cnB of 10 distilled water.'-The-organi c phase

i s-dried ovep @Bgﬂeﬂl—{llm-%liﬁaﬂechiord;ﬂ{aﬁyla)mbtﬂmqerﬁertalcﬁdr{wﬂr}yness .under -
reduced pressure (2.7 kPa). The residue obtai ned is purified by _
fl ash. chrormlﬂegBabhgtlfbnosolbenaygbimlrﬁeluen'it5 ai’chifodérbihane/ met hanol :
(98/2 by. volume)]. tS. 1. 2'gof N { 1-- [bis (4-chl or ophenyl ) - met hyl |
azet| : di nS3-meyhanal (Bhs-wiktuoe obenzgd et dtard Hura & *6btogifiead i n.the form -
of a'colorless oil [1H NMR's ectrumé 00 M4z, .CDC13, 8 in ppnm) A mxture .
of rotamers #gd bbgeﬁdﬁ@EWlseZ beretrl ©.99 qwsof spetylt SPéP)Tld? 9#n@m 2H)

3.43
then it is stlrred at room temperature for 16 hours.
The reactlon mixture: ls dlluted with 30 cm3 of

3 of.

‘dlchloromethane and is then washed with tw1ce 20 cm

10 -dlStllled water. The organlc phase is- drled over
magnesrum sulfate, flltered and concentrated to dryness
under reduced pressure (2 7 kPa) . The resrdue obtalned
is- purlfled by flash chromatoqraphy ‘on Slllca gel
'[eluent. dlchIoromethane/methanol (98/2 by volume)]

15. 1.2 g of N~- {1- Lbls(4 chlorophenyl)methyl}azetldln 3~
¥1}-N-(3,5- dlfluorobenzyl)acetamlde are obtalned in. the
form of a colorless 011 [ H NMR spectrum (300 MHz,
CDCl;, & in ppm). A mixture of rotamers is observed
* 2.06 and 2. 14-(25'. 3H in total); 2.97 f{mt.: 2H}; 3.43

20 (mt ZH), 4.20 and 4.25 (2s : 1H in total)‘ . 4.54 and
from 4. 75 to 4 80 ( 1H in total), 4.68 and 4. 78
(broad Zs 2H in total) 6.70 (mt BH), 7.24 (broad s
. 8H)]

Example 27

25 .. . . N {1 [815(4 chlorophenyl)methyl]azetldln 3-

yl}-N- (pyrld -4 - ylmethyl)methylsulfonamlde

346 mm of trlethylamlne are added, at room

temperature under an argon atmosphere, to a so1utlon of



20 (mt i 2H); 4.20 and 4.25 (2s 1Hin total); 4.54, and from4.75 to'4.80 °
(m :.1Hin total); 4.68 and 4.78 25 (broad 2s: 2Hin. total) ; 6.70 (nt

: 3H) ; 7.-24 (broad .'s N-{.1- (Bis -(4-chlorophenyl) &Sentgnjoen20®4 diri -3
yl)-N-(pyrid-4-yl methyl ) nmet hyl sul fonam de 346 mmB of triethylam ne are
added, at room tenperature under an.argon atnosphere, to a solution of 3
‘Septenber 2004 75 398 ng. of N-{1- [bls(% chl or ophenyl ) met hyl ] azeti di n-3

yl} -N (pyrid-4-ylnmethyl) amne in .8 C|n3 of dichl oromethane. The m xture
is cooled to around OC before addlng thereto 155 m®B of nethyl sul fonyl -

Foaction mxt o s i ¥ ol Rl H T h S AR E I s e R s, < ner
washed with’ Qﬁ-?gyfﬂg-?i¥tere lﬂ{?i&gufg .3 e grgani ¢ phase is dried

over magnestum su concentrated to dryness 10 under

reduced presgurlé2ode kitdle . Thes nesiviiie: Gl aldiikd Lo RWduedy flash
chronmat ography-on silica gel (el uent : ' di chlar onet hane/ net hanol (9.7/3 by .

volunme)]. . ReBSravaadimyg {dixdbisd 43hieroplenplhpeshyEbaget cloride,
yl }-N-(pyrid-4-yl met hyl ) net hyl sul f onani de are obtai ned 15 in the form of a
cream col 6r eaind otlnef ' + NMR spectedimy aﬁﬂ:nM-ﬂzemGﬁ]:caxreS fiox @Fpriourz..83 (s :
3H) ;- 3 02 (broad 7.5 Hz : 2H); 3.40 (broad t, . § Hz © 2H); 4..23 (s
The ‘reaction mlxture lS .diluted w1th 35 cm of
dlchloromethane and is then washed w1th twice 20 cm? of
dlstllled water. The organic phase is dried over
magneSLum sulfate, filtered and concentrated to dryness
10 under reduced pressure (2. 7 kPa). The re51due obtained
is purlfled by flash chromatography on Slllca gel
[eluent. dlchloromethane/methanol (97/3 by volume)]
288 mg of N {l [bis{4- chlorophenyl)methyl]azetldln -3-
yl} N-{pyrid 4 ylmethyl)methylsulfonamlde are obtained
15 -in the form of a cream-colored fcam [1H NMR' spectrum
(300 MHz, CDCl;, & in ppm): 2.83 (s 3H); ‘3.02 (broad
t, J=7.5 Hz 2H); 3.40 (broad t, J = 7.5 Hz : 2H);
4.23 ( 1H); 4.43 (mt 1H); 4.57 «( 2H); from 7.20
to.7.35% (mt : 8H); 7.32 (broad d, J = 5.5 Hz 2H) ;
20 8.60 (broad d, J = 5.5 Hz 2H) ]
Example 23
N {1- [Bls (4- chlorophenyl)methyl]azetldln 3—
yl}—N (pyrld 4 ylmethyl)amlne may be prepared in the
follow:ng manner: 0. 126 cm® of pyrld 4- ylcarboxaldehyde
25 "is added, at room temperature under an argon
atmosphere, to a solutlon of 369 mg of 1l-[bis

chlorophenyl)methyl]azetldln-B ylamlne in 15 cm” of

dlchloromethane The mlxture is cooled to around 0°C



1H); 4.43 (m- : 1H); 457' ( 2H-; from7.20 to 7 35 "(mt : 8H) ; 7.32

" (broad d,. J 5..5 Hz 2H)- ] .. 20 8 .60 (broad d, J 5.5 Hz : 211)

Exanpl e 28 N—{l [ Bi s(4- chIorophenyl)nethyl]azetldln 3 3 September 2004

yl}-N-. (pyrid-4-yl nmethyl)aiaine nmay be prepared in the 3 of

pyri d-4-yl car boxal dehyde )w ng-, manhner: 0.126 cm - 25 is added, at:-room

t enper at ure under an argon atnDsphere a solution. of 369 ng of 1-[bis(4
chl or ophenyl ) met hyl ] azeti din-3-ylamne 1n 15 cnB of dichl oronmethane. The
m xture i s cooled to around 0C; 3 Septenber .2004 76 before gradual | y-addi ng

thereto 382 mfefreseeuaamamy ag@t AYybReebydr bee, ngndstheg; 9 B of acetic
acid. After-stirring. for hour$ at roomtenperature, the mxture:-is

poured over *@RageaBokibarsaiuiael agyeeNsn5760MkhUEhylagen Larponate
solution and then extracted wth twice 100 cnB of dichloronethane. The

conbi ned or gdmec phaseinar €ovaghelouis hab0reom vémpesithied veéer, |, dried
over magnesiumsulfate, filtered and concentrated to dryness under '
.reduced . pmégsure 16 pRufekPospr. l1Thecmt esi duesainated ducadusnt 0.
solution. in. 5 cnB of nethanol .on a Bond Elut(r) SCX cartridge (.10 g),

el uting- sécc§§§PV@IPYﬂFPEEBOCéﬁﬁobﬂtﬁeﬁﬁhmbioendndwxm¢n Scondtet. a 1

‘M solution of’ agnnnla in_methanol. The
- ‘ w1t twice 100 <m of dlchloromethane Ihe comblned

rorganlc phases are washed wrth 50 cm3 of distilied ,
-waterrldried orer maguesium'sulfate, flltered and
3concentrated to dryness under reduced pressure
S10 (2. 7 kPa) The résidue is lntroduced lnto solutlou iﬁ
5 cm of methanol on a Bond Elut® SCX cartrldge (10 g),

3 of methanol and w1th

elutlng succe551vely w1th 50 cm
60 cm® of. a l,M.solutlon of ammonia in methanol ‘The
ammoniacal fractions are pooled and concentrated to

15 -dryness under'reduced pressure (2. 7-kPa)‘ 0.48 g of
N-{1l-[bis(4- chlorophenyl}methyl]azetldln -3~ yl} ~N-
(pyrld 4 ylmethyl)amlne is thus obtalned in the form of
a colorless oil
Example 29

20 o N- {l [BLS 4 chlorophenyl)methyl}azetldln -3~
yil} N (Pyrld 3- ylmethyl)methylsulfonamlde

By carrylng out the operatlon accordlng to

the procedure of Example 27 but startlng w1th 380 mg
of N- {l [blS(4 chlorophenyl)methyl]azetldln -3=- yl} N—

25 (pyrld 3 ylmethyl)amlne, 319 mg of N {1- [blS 4 chloro-
phenyl)methyl]azetldln 3 yl} N—(pyrld 3 ylmethyl)
methylsulfonamlde are obtalned-lnuthe form of a cream-

colored foam [lﬂ'NMR,spectrum £300 MHz, CDCl;i, & .in



.amanoni acal fractions are pooled and concentrated to 15 -dryness under
reduced pressure-(2.7 kPa)., 0.48 g of N- { 1- [bis (4 chlorophe % ) met hyl
]azetidin-3--yl } -N (pyrld 4=y| met hyl Yam ne .is thus @i5ieataneeri2A04he form
of a colorless oil. Exanple-29 20 N { 1- [ B-is (4-chlorophenyl) nethyl °
]"azetidin- yl)-N(pyrid-3-ylnmethyl)nethylsul fonam de-By carryizig out the -
operation according to the.. procedureyef. Exanple 27, but. starting wi th
380 ng-of N-- { 1- [bis (4-chlorophenyl) met hyl ] azetidin-3-yf} =N 25 '
(pyrid-3-ylnethyl)am ne, 3.19 ng of..N{1-[bis(4=chl oro- _

phenyl)nethythazealdmn(&-ylbﬂm-(3me|q3§1xthtthL 7mehRYL syl fonam de are
obtalned in.the formof a.cream colored- foanlf"H NMVR spectrum . 300. MHz,
CDCIS,, -|@H3 SépB@nhepl&&Oé 70 PPM and. 805 @3 : 3H) ;. 43202 (6split-t, J

. 7.and 1 5 H 2H);'.3.38 (split t, J =7 and 1. 5 Hz : 2H) ; 4 22 (s: 1FD
4. 35- (mt : 1HE) ,44565(§mt 2HH); R 38 (br.oadHs ;8. 237.(Btokdds J 8 and 5. He

- 1H); 7.80 (broad d, 5J =8 Hz 1H); 8 .57 (dd, J = 5 and 1.5 Hz 1H)

8.63 (broadB8&) " 3311, fsldeJ- =18) pndERaHpl ¢ 36),. 7.80 (broad d,

N—{l-[Blsgg ﬁhloro henyl%nethyl%azetldln 3 éﬂ Pyrid- 3- Inethyl)anlne
may be pr g &sH7n "188biafptd 489, bdt s@aﬁﬂﬁné e o. lan, cHBEDf pyrld 3

ﬁLfﬁ;Ffﬁ?L??g%ﬁ §dyFan9ﬂeO;nd ggg é Ehggd?ﬁ2$?¥:;cetoxyborrohydrlde
0.44. g of" NE&;mLRES 6 chloro-
N {1~ [Bls(4 chlorophenyl)methyl]azetldln 3~
y1}-N- (pyrld 3- ylmethyl)amlne may be prepared as ln
10 Example 28, but startlng with 0.124 cm’® of pyrld 3=
ylcarboxaldehyde, 0 36 g of 1 [bls(4—chlorophenyl}—
methyl]azetrdln -3- ylamlne and O 38 g of sodlum
trlacetoxyborohydrlde 0.44 g of N-{1- [bls 4~ chloro—
phenyl)methyl]azetldln—B yl} N- (pyrld 3 ylmethyl)amlne
15 is thus obtained in the form of a colorless oil.
Example 31
N=-{1l-[Bis(4- chlorophenyl)methyl]azetldln 3-
y1}-N-{1,1l-dioxo~1H- lls-benzo{dllsothlazol 3-yl)amine
182 mg of 1, 2- ben21soth1azol 3 amlne 1, l—
20 leXLde and 326 mg of cesium carbonate are added to
386 mg of 1- [blS(4 chlorophenyl)methyl]azetldln 3 yl
methylsulfonate in solutlon in lO cm of dlmethyl—
formamlde The reactlon medlum is then stlrred at lOO C
for ‘9 hours and then concentrated under reduced
25 pressure (2‘7 kPa)' The resrdue is. washed four tlmes
w1th 5 cm of borllng distilled water, dlslntegrated by

3

stlrrlng in 5 ecm of dlStllled water at room temperature

and then recovered by filtratisn and purrfled by flash



phenyl) methyl] azetidin-3 -yl } -N (pyrid-3-ylnmethyl) amine .15 is thus
“obtained in the formof a colorless oil. Exarrple 31 . ' '
N-{1-[Bi s(4-chl orophenyl)methyl | azetidin-3- yl } -N (QSeptember2004

1- di oxo- | H 1X6- benzo [d] isothi.azol-3_yl) am ne 182 'ng of 1, ‘
2-benzisot hiazol -' 3. -am ne 1;1' .20 di oxi de and 326 ng of cesi um carbonate

are ‘added to 386 ng of 1-[bi s(4 chl or oppgny! ) met hyl ] azeti dn- 3-yl
met hylsulfonate in solution in 10 cnB of dirnethyl- formam de The reaction
mediumis then stirred at 100C for 9 hours and then concentrated under

reduced. 25 phesadtegt2pHykBa)siTheargsi dpelisnwasheshioms-tines” with 5
cnB of boiling distilled water, disintegrated by .stirring in 5 cnB of

distilled vvamethaner’menhannber(aamzebandolvhﬁa@)] reS::DVrej&df hy-fi- | tratiin and
purified by flash 3 Septenber 2004 78 sul fam de may be prepared in the

fol -1 owi ng- Ivéhner(‘l colonepbﬁﬁybimehhmlbamttrmm 3spcyanate, Isliagdded to a
20" solution_of' of tert-butyl alcohol in 2 cnB of 7.35 (nt
8H)' 7.62 (bELHaald'be:FZP[ailrézsot@ezolr%yl)em@@r aae pbtalﬁeal in ghe : 1H) ;
7.76 =171 % %I—Q 93 (broad ;d, J = 1H) ]

1, 2- Benzi Sot hPEFoPE 32 aﬁ?ﬁ%ylpioﬂﬁl%‘kl HE W%épeﬁﬁéﬁﬁr ééoﬁc@ﬁé‘ﬁdl ng to-the

rethod descrled b (S8 o g5t i SHOT 35RL, (bA3ER) 5, 10B112). 38006
{1 TS, Lo L 58 b S S AR o
6§.30 to 6.40 {unresolved complex lH), from‘7.20 to
7.35 (mt 8H), 7.62 (broad d, J=7.5 Hz : IH); 7.69
10" (broad t, J = 7.5'Hz : 1H); 7.76 (broad t, J = 7.5 Hz
1H); '7.93 (broad d, J = 7.5 Hz : 1H)]
1,2 Benzisothiazol 3-amine 1,1 dioxide may be
prepared accordlng to the method descrlbed by Stoss, P
et al.; Chem. Ber. (1975), 108 (12) 3855 63
15 Example 32
N {1 [BlS 4 chlorophenyl)methyl}azetldln 3=~
yip-N-(3 5- dlfluorophenyl) ' -tert butyloxycarbonyl-
sulfamide may be prepared'in the following-manner
0.048 cm3 of chlorosulfonyl lsocyanate i3 added to a

> of tert butyl alcohol in 2 cm3 of

20 solutlon of 0 095 cm’”,
anhydrous dlchloromethane, and after stlrrlng for 2
mlnutes 0. 21 g of {l [blS 4 chlorophenyl)methyl]-
azetldln 3 yl}—(3 5 dlfluorophenyl)amlne in 1 25 cm’ of
anhydrous dlchloromethane and then 0. 084 cm of

25"tr1ethylam1ne are successrvely added After stlrrlng
for 1 hour at a temperature in the reglon of 20° Cr. 2 cm®

of a saturated sodlum blcarbonate solutlon are added

wrth v1gorous stlrrlng The reactlon medlum is



met hane/ met hanol (98/2 by volune)}.'53 ng of N-{1- o

[ bi s(4- chIorophenyl)nethyl]azetldln 3-yl'}-N-(1,1-dioxo- 1H1 .6-.benzo (d3
_isothi-azol-3-yl) am ne are obtained in the formof a p&spremberdddtt [ [ 1H
NVR sp‘ectrum (300 MHz,. 'CDC13, 5 in pprr) : 3.17 (mt 2H) ; 3.61 ''(proad
t, J 7.5 Hz .: 2H); 437(slH) 4.75 (mt: 1H);' from 6.30 to'.6.140 =
(unresol ved conplex : 1H); from7.20 to gnhydrous dlchloronethane and
after stlrrlng for 2 mnutes O 21' g. of {1- [bis (4-chlorophenyl)
methyl] -.. azetidin-3-yl}-(3,5- d|fluorophenyl)am ne. i Ln anhydr ous

di chl of or aet Q@Pﬁr@&@dt hered. QeB416My]. 42i68BooELN hhhfedDukr 61 Ay dam ne .

are successive added. After ..for 1 hour.at a' tenperature in. t he reglon
of 20C, .2 cmflafteredsahur ahee &@dﬂclemtlilaﬁa&bﬁﬁaHEyﬁ@ksltu@@eﬁrﬁe@ﬂ@l@@ wi th.
V|gorous stirring. The reaction nediumis 3 Septenber. 2004 79 separated’
after settl|@gesdmmed(@vérkﬁagne?henreahﬁaéeobtarheered and then,
concentrated to dryness under reduced pressure (2.7 kPa). The. reS|due S
obt ai ned i s cémcowkcaFeRpedd oon aaVVéfﬂ-laanCéatrmGge(66611%8)fﬂﬂd<bd wth 3 -
g of fine.silica (0..040-0.063 my); conditioned and then eluted with a :
petroleunﬁ%tﬁ@ﬁhethﬁl°§c§ﬂ§@e51%#ﬁﬁuﬁg Qﬂphotﬂ63am@)ofC%n@Mtaﬁﬁfdpunp,

coIIectlng 2-cnB_.'fra tlogs ) actlons ~t.0o. 17 are conbi ned and
and then elute w1t a petro eum ether- ethyl acetate

mlxture w1th the ald of a Duramat pump, collectrng 2 cm
fractlons Fractlons 6 to 17 are comblned and
concentrated to dryness ‘under reduced pressure
10 .(2 7 kPa) at 40° C for 2 ‘hours. 61 mg of N- {l [blS
chlorophenyl)methyl]azetldln 3 yl} -N-(3,5-
dlfluorophenyl)—N’—tert butyloxycarbonylsulfamlde are
thus obtalned in the" form of a whlte foam [ H NMR
spectrum (400 MHz, CDCl3, 6 in ppm) l 47-(5 : 9H); 2.77
15 (broad t, J = 8 Hz = 2H); 3 52 (mt : 2H); 4.19 (s
1H); 5.06 “(mt 1H); from 6.75 to 6.90 (mt 3H); from
7.15 to 7.35 (mt 8H]
Example 33
(RS)—N—{l [(4 Chlorophenyl)pyrldln 3-
20 ylmethyl]azetldln 3 yl} N-(3 5- dlfluorophenyl)methyl—
sulfonamlde may be obta;ned ln the followrng manner
0 2 g of pota551um carbonate and 23 mg of pota551um
lOdlde are added to a mlxture of 0 2 g of 3 [bromo (4-
chlorophenyl)methyl]pyrldlne and 0. 22 g of N azetldlnv
25 3 y1l-N- (3 S5- dlfluorophenyl)methylsulfonamlde hydro-

3 of acetonltrlle, and then the mlxture

chloride in 10 cm”
is heated under reflux for'3 hours After addlng 0. 2 g

of potassium carbonate, the mrxture is heated.under



concentrated to dryness under reduced pressure 10 . (2.7 kFa) at 40C for.

2' .hours. 61 ng of N-(1-[bis (4 chlorophenyl) rmethyl ] azetidin-3-yl } --N=
(3,5 dlfluorophenyl ),-N -tart-butyl oxycarbonyl sul f aBiSeptember OO S
obt ai ned in the formof a white foam [ 1H spectrum(400 MHz, CDC13, S in
ppn) 1 1,:47 (s NWR 9FD 2.77 .15 (broad t, J = Hz- 2H) ; 3.52 (nt 2H).;

, 4. 19(s 1H); 5.06 ."(m 1H) ; from 7 é5to 7,..35 (m : 8H . Exanple 33
6.75 to 6.90 (nt 3H); from (RS)-N-(1- [(4 Chlorophenyl)pyrldln 3 20

yl met hyl Jazetidin-3-yl}-N-(3,.5-difluorophenyl)nethyl sulfonan de maybe

obt ai ned, i n AdrLux cﬂdzo\adnngdama@@ralz 18. Bogref n@t:asswmeafﬁybeeate and 23.
-ng of potassium iodide are added to a m xture of 0.2 g of 3-[brorno-(4.
chIoropheny1ﬁﬂﬁkhyhﬂnymmmdMabaedmﬁté%@a&% BrazebmdivBd2by filtration ~-
3-yl - N-( 3, 5-di fl uorophenyl ) net hyl sul f onani de hydro chloride in 1.0 cnB of
acetonltrlIeeanduﬁhQHNthIﬁ;hm:ntar35|sonheatedtaddep deffhaxsfar 3 hours.
After adding 0..2 g-of potassium carbonate, the nixture is heated under 3
Septenber 2004 @buﬂﬁﬁfjﬁrﬂd#QEB }Wﬁemﬁypﬁaéeﬁpépﬁlssyl}aRHGQISadefIuoro

5 obtained, whlch lacquer is purlfled by chromatography
on a 51llca cartrldge (reference SIL-020- 005
FlashPack, Jones Chromatography Limited, New Road
Hengoed Mld Glamorgan, CF82 BAU United Klngdom)
elutlng w1th a cyclohexane: ethyl acetate 1:1 mlxture

10 . {6 cm’/min, S5-cm® fractions). The fractions with an
REf=5/57 (cyclohexane:ethyl acetate 1:1, silica plate,
Merck reference 1.05719, Merck KGaA, 64271 Darmstatd,
Germany) -are combined and concentrated under 2.7 kPa at
40°C to give 100 mg of (RS)-N-{1l-{(4-chlorophenyl)-

15 pyridin-3-ylmethyllazetidin-3-yl}-N-(3,5-difluoro—
phenyl)methylsulfonamide melting at 110°C [*H NMR
spectrum (300 MHz, (CD3)2S0 d6, & in ppm): 2.77 (mt
2H); 2.98 (s 3H); 3.38 (mt 2H): 4.50 (s iH):; 4.70
(mt '-lH),:7 ll (mt : 2H):; from 7.20 to 7.40 (mt 2H);

20, 7.34 (d J = 8 Hz : 2H); 7.41 (d, J = 8 Hz 2H); 7.72
(broad d J Bsz 1H); 8.40 (dd, J = 5 and 1.5 Hz :
lH),‘8 58 {(d, J.= 1.5 Hz 1H) ]

The two'rsomers of (RS) N {1-
[(4 chlorophenyl)pyrldln 3- ylmethyl]azetld;n 3- yl}—

25 ~(3 5 dlfluorophenyl)methanesulfonamlde may be
separated on a CHIRACEL oD chlral statlonary phase

FlISt isomer: 'H NMR-spectrum (300 MHz, CDC13,

d in ppm): 2.82 (s 3H); 2'87 { 2H); 3.53 (mt



phenyl ') nmet hyl sul fonami de nelting at- 110C [LH NVMR spectrum (3.00 Mz, :
(CD3) 2S0 d6;" 6|n ppm : 2.77 (mt 10 . (6 cnB/mn, 5-cnB fractions) . The
fractions with an  Rf=5/57 (cycl ohexane:.ethyl acet at e3ﬁemen3helr|26&4pl ate,
2H).; 2..98 (s.:. 3H) ; 3.38 (nt : 2H—); .4.50 (s : 1H) 4. 70 (iat -~ _
-1H) - ;- 711(m 2H) ; from? 20t0740(m 214); 20. 34(d- J =8 Hz -
2H);-741(d J =8 Hz.: 2H);'7.72 .40 toglveloorrgof :

(RS)--N-{1-[ (4-chl orophenyl) refl ux for.-%h additional 15 hours. After i
cooling to - 21C., the insoluble materials are renpved by filtration and

then the filspgateyi §90@gcenﬁ§€1 ef j9 ﬂﬁvx%ln Al 610@ u dtb ﬁ!{) kPa. . ,17,07 ”D .

of a col orless’ facquer ar.e t al hed, acque ed by

chr omat ograp’mylgomda skl & cg &a&tglﬂge ({ er@ﬂg‘e -,Sléaggé) 700353 Fl%gggagiu
oe a

Jones: Chr onmat ogr aphy Limted, New Road, norgan,

United Ki ngdom BlEti (lﬁlrd&dfua szr:lgpr;@i(anel hyd @e(%&&é g xture Mer ck ,
reference 1.05719, Merck KGaA, 64271 Darm;tatd -are conbi. ned and " .

concentr at ed5ulﬂhder Y ; kPBE@t(KﬁH;gacgd- hm|m 8 . Hz 1. 8.40 (dd, J =5 and
1.5 H ..1H).; 8-.58 (.d, J. = 1.5 Hz 1H], tvvo'lsorrers f (RS)- N-{l The

[. (4 - ch$ orophenyl ) pSedatid rmsbn;dmtlhytmh apetidun- 339d MHz25
N-. (3_,.5-difluorophenyi)nmethanesul fori am de may be separat ed on a

CHI RACFL QD B Fal SstLat PDmh:yZpﬁ&sés Fi BE} ;i 208®r (mt.H: mespgcsq um ("300
MHz, CDCI3, S in. I? : 82.' S 3 ;2. §7 m . 2H)-; 3.53 (nt. 3
Sept enber 20()‘@;!:81 2H)Y: 4. 29 (s. 1H), 4. 48 {mt 1H); 6.80 _(mt
3H), 7. 19 (broad dd J =8 and 5 Hz : 1H); from 7.25 to
7.35 (mt 4H), 7.62 (dt, J = 8- and 2 Hz :-1H); 8.46
100 (dd J =5 and 2 Hz 1H); 8.59 (broad d, J = 2 Hz
1H)

N-Azetldln 3 yl-N-(3 5 dlfluorophenyl)methyl—
sulfonamrde hydrochlorlde is obtalned ‘in the followrng
manner: in a 500-cm’ hydrogenator, a solutron of 1 g of

15 N~(l-benzhydrylazet1d1n 3-yl)-N-(3,5- dlfluorophenyl)—
methylsulfonamlde in a mixture of 2. 5 cm3 of 1M
hydrochlorlc acid and 0. 41 cm’® of acetlc acrd ls
hydrogenated 1n the presence of O 161 g of palladlum
hydroxlde at a hydrogen pressure of 30 ‘bar for 4 hours

20 The catalyst is removed by flltratlon on a cellte bed
and then the frltrate 1s concentrated to dryness at
40 C under 2 7 kPa to glve 630 mg of N azet1d1n~3 yl—N—
(3, 5 dlfluorophenyl)methylsulfonamlde, meltrng at
216° C

25 A Nw(l—Benzhydrylazetldln—B yl)—N*(B 5-
dlfluorophenyl)methylsulfonamlde may be obtalned by

carrying out the procedure as in Example 13 (method 2)

in the followrng manner: 0.86 g of N*(3A5_d1fluoro~



2H); 4.29 (s-: 1H); 4.47 (m 1H); 6.80 (nt : 3H) 7.19'Add, J = 8 and 5 Hz .
1H) from' 7.20 to 7.35 -(ant : 414) 7.62 (broad-d, J. -8 Hz 1H) ; 8.45 -
(broad d,-.J = 5 Hz : 1H); 8.59 (broad.s : 1H).. SecoBdepteoner 2004 NVR
spectrum (300 MHz, CDClBr in ppm 2.82‘(3‘3FD 2 87 (m 2H);-3.54 (m . .
2H) ; 4.2°9 (s.: 1H) ; 4.48 (mt . iH) ; 6.80 .(nm 3H); 7.19' (broad dd,' J
=8and 5Hz : IH); from7. 25 to 7. 35 g@ut 4H) ; 7.62 (dt, J = 8 and 2
Hz: -1H) ; 8.46 10" (dd, J =5 and 2 Hz 1H) 8.59 (broad d,” J-= 2 Hz IH)
. N-Azetidin-3-yl-N (3, 5- dlfluorophenyl ) nethyl ? sul fonam de

hydr ochl or i dgHehvabti gu ekl 0

y ®rehyahthided tho?lfé.mlgb \mg %a@eermbae%%gﬁ gﬁ ne 3__y1)

hydrogenator, a .'solution ' of benzh

-N- (3, 5-di falmmrt@memylnh olfetdmeltak_rllf @&@&h@ﬁrb@x@rl@tét Hre Qhgeq5 cnB-of IM
20 40C under acid and 0.421 cnB. of acetic acid. is in the presence of 0.161g

of pal | adi umsaicedisigend yressuselatidd bar 2f gr of hebeazhythgylemoved by
filtrati-on on a celite bed f||trate is,concentrated to dryness at 2.7 kPa

to give 630 mFesidin-gretl dinn-l109- ¢k’ MﬁyU@bEdrlﬂldeI@fui’mdr dgertatceﬂeaéwdr oxi der
at The catal yst and then the

in the temperature,. whlch passes from 22 c to 29° C as

well as the formatlon ‘of a prec1p1tate 1mmedlately

follow1ng the -addition of the dlethyl azodlcarboxylate

are observed After 20 h at 22°¢, the precrpltate is

removed by flltratlon and the filtrate is concentrated

10 to dryness at 40°C under 2.7 kPa. The reSLdue is
triturated with 5 cm of methanol for 20 minutes at
21° c, prov1dlng l c7 g of N-(1- benzhydrylazetldln 3-
yl)— —(3 5= dlfluorophenyl)methylsulfonamlde in the form'
of a white amorphous solid.

15 1- Benzhydrylazetldln 3-0l" may be. prepared
accordlng to the procedure ‘described by KATRITZKY A R.
et al J Heterocycl Chem., 271 (1994)

3-[Bromo (4-chlorophenyl)}methyl]pyridine is
obtalned in the followrng manner: 3.5 cm® 0of a 48%

20 solutlon of hydrobromlc ac1d in. acetlc acid and 1 cnﬁ of
acetyl bromlde are added to 1.5 g of (4- chlorOphenyl)—
pyrldln 3= ylmethanol The amber colored mlxture thus
obtalned is heated under reflux for 4 hours and then
cooled to-20° C, concentrated to dryness at. 40 C under

25 2 7 kPa, giving 1. 53 g of 3- {bromo(4 chlorophenyl)—
methyl]pyridine (Rf 75/90 254 nm, Silica Plates,
reference '1.05719, Merck KGaA, 64271 Darmstatd,

Germany)-. -



. (3,5-di fluorophenyl)' net hyl sul fonani de, nelting at. .216C. 25 N-(1-Ben

zhydryl azetidin-3-yl)'-'"N-(3,5 di fluorophenyl) nethylsul fonan de. may be

~obtained. by carrying out the procedure as in Exanpl e 3Eep{emtidr002) in
the follow ng manner: 0.86 g-of N-(3,,5-difluoro -3 Septenber. 2004 82

phenyl ) net hyl sul fonami de,” 3.28 g of triphenyi phosphine and-then 2 nl' of

di et hyl .azodi carboxyl ate are added successively to a solution of 2 g of -

1- benzhydryl azetidin-3-ol in 100 cnB 8B tetrahydrofuran. An increase 5 in

t he ‘tenperature, .which passes from22C to 29C, as well as the formati on, of

a prechltatelnnedlateI fqll owing:the addition of the di et hyl
azodi carboxyl ate _are s@?VéEOPﬁFPKQ)EGIHdéP gzeimekBappécipitate i s

-renoved by’ flltrat n-a trate_is entgated . 10 to dryness at
40C under 2. PREBA emr er{g\ed&g’llgwmﬁr f“?ﬁpﬁtred%n £ PEm rB‘?lqﬁet hanol :

f 20 f _N-(1:D0 | din-3-"
yF; N_(g1ngt ud%%%ﬁ%%e*?%ggky ngﬁg 8851u& Pﬁggﬁgg X aé nﬂite

anor phous solétqller b Renhyd v ’s‘%@hkﬁgﬂ 3rob Wﬁb%hroéi% accordi ng to

t he procedure' descri be KATRI TZKY Chern.
271 (1994)5 o%z{b%rx‘amé(e‘ﬂ'ry@el %oelaeexh%a‘%@ﬁkhayétd'aﬁe 'ﬁfeQEaﬁé'&E'l%& the

follow ng manner: 3.5 cnB of a 48% 20 sol uti on of hydrobrom c aci
acetic aci d awrd2D° B tefe aa&iyrebionhieorea. taddedctordr. b5 hdhirs,

(4- chlorophenyl) pyri di n- 3-yl met hanol . The anber-col ored m xture- thus
with" stlrrlng 20 cm® of a saturated ammonium chlorlde
solutlon are then added followed by 20 cm3 of ethyl
acetate The mlxture is separated'after'settling and

10 the organlc phases are extracted w1th an addltlonal
20 cm3 of ethyl ‘acetate. The organlc extracts are
comblned drled over magnesrum sulfate and then
concentrated to dryness at 40 C under 2 7 kPa. The
resrdue obtalned is chromatographed on silica (Amicon,
15 20-45S um, 300 g srllca, column dlameter 5 cm),_elutlng
w1th a cyclohexane ethyl acetate mixture from 80:20 to
50:30 under an argon pressure of 0.4 bar. The fractions
contalnlng'the compound“w1th an Rf 13/53 {(Merck Silica
Plates, reference 1 05719 Merck KGaA 64271 Darmstatd,
20 uGermany) are comblned and evaporated to’ dryness at 40 c
under 2. 7 kPa to glve 2 53 g of 1- chlorophenyl)pyrldln—
3 ylmethanol
Example 34
N {1 [Bls (4- fluorophenyl)methyl]azetldln -3-
25 -yl} N—(3 5 dlfluorophenyl)methylsulfonamlde lS obtalned
ln the follow1ng manner:. ' G. 36 g of pota551um carbonate
and 27 mg of potaSSLum lOdlde are added to a mlxture of

0 2 g of 4 4’—d1fluorobenzhydryl chlorlde and O 26 g of



obtained is heated. under reflex for 4. hours and then cooled'to-20C,
concentrated to dryness at. 40C under .25 2.7 kPa, giving 1.53 g of

3- [brom)(4 chl orophenyl )- nethyl ] pyridine (Rf=75/90, 284&epiambeRi20D¢a

Pl ates, referénce-1.05719, Merck KGaA, 64271 Dar nstatd, Ger nany) 3 '
Septenber 2004 83 4--(Chl orophenyl ) pyri-di n- 3- ylnethanol is obtained in the
following mariner: 20 cnB of a nolar s8Rution of 4-ch|oropheny|nagnesium
bromnide in ethyl ether are added to a solution of 3 g of. 3-pyridine

car boxal dehyde in tetrahydrofuran at 5C.. After heating 20C, the m xture is
~al | oned. t o-, Pegée 6 nTS Haals, ( 3w5rﬁ!l§tlupurpﬁ§en2@)cn’eydroehéarydet ed '
annnnyunlchlorl solutlon- are, then added, followed by 20 cnB of et hyl

acet at e.” The i xPuFE | 8 s%ﬁﬁFaPéHrla?t%n? %%@@I??E)@&EFWK?t#ﬁahﬁ%Rﬁﬁc

h t t d it 20 cnB._of h Th

b gant o ext r SEFE T Fe L bR Red. TGVTEA BG5PT- FRROCFURPLCH ot e t hen
concentrat ed lhgoqﬁl%ﬁ%sﬁna@e ?% s”ﬁq:%r g@vgg HgT@gltgggigHeao gﬁned s

chr omat.ographed on silica m con, ©%ol um

di aneter 5 Chhe fl@k&%&%gl§Nobﬁc%n%¥8tgﬂe¥@n@£§BQ¥E 9%93@56 gyipre from

80:20 to° 50:50 under -an argon pressure of he fractions

cont ai ni ng t he 7capRQUAte Welkhdae RE- i%&éaréNBaCKléhlB@ab&ﬁfﬂfﬂéthhﬁference o
1. 05719, Merck KG&A, 64271 Darnstatd, 20 Gernmany) -are conbi ned. ~and S

evapor at ed t aceitypnessnat thHheG mhéesozla kEatemgvue By58iUtPhtion.
4- chlorophenyl)pyrldln-
The flltrate is concentrated to dryness at 40°C under h
2. 7 kPa and 90 myg of a pale yellow solld are obtalned
iO whlch SOlld is pnrlfled by chromatography on BondElut
SCX cartrldge contalnlng 2 g of graft 51llca (reference“
: 1225 6019 Varlan Assoc1ates, Inof 24201 Frampton - =
_Avenue, Harbor Clty, CA90710 :USAf eluting with a 2 M"-
solutloﬁ of methanollc aqueous ammonla The fractions,'
.15 ‘with an Rf=16/82 (cyclohexane ethyl acetate 7:3, silica
plate, reference 1.05719, Merck KGahA, 64271 Darmstatd
Germany) are combined and concentrated under 2.7 kPa at
40°C to give 243 mg of N~{1l-[bis(4-fluorophenyl})
methyl]azetidin-3-yl}-N-(3,5-difluorophenyl)methyl~
20 sulfonamide melting at 98°C ['H NMR spectrum (300 MHz,
(CDﬂZSO dé, & in ppm): 2.74 (broad t, J = 7 Hz 2H),
3. 00 (s 3H); 3. 37 (broad t, J = 7 Hz 2H); 4. 43 (s
l ) ; 4 69 ( : lH), from 7. 05 to 7 20 ( 6H) ;. 7.28
(tt, J=29 and 2. 5 Hz : lH), 7 40 (mt 4H) ]
25 Example 35.
(RS) -N-{1-[(4 Chlorophenyl)pyrldln 4-
ylmethyljazetidin-3-yl}-N- (3 5- dlfluorophenyl)methyl—

sulfonamlde may be obtalned in. the follow1ng manner: a



3-ylmethanol: N (1- [Bis (4-fluorophenyl) methyl] aze.tidin-3 25 yl}-N
(3, 5-di fluorophenyl) . methyl sul fonam de is obtained in the, follow ng
~manner:. 0.36.g of potassium carbonate and 27- ng- of poﬁmmmnberddoﬂe are
added to a mxture of 0.2 g of:4;4" -difluorobenzhydr.| chloride and.0.26 g
of . 3 Septenber 2004 84 ' N azeti di n- 3- yl -N- (3, 5-di fl uorophenyl)-

hydrochl oride in 1.0 cnB of acetonitri$® and then the mxture is heated
under reflux for 3 hours. After cooling to 21C, the insoluble materials
are renoved by flltratlon and_then 5 the filtrate.is concentrated to
dryness at 4BEXGNd&r ©L2ahoRPa10FhBYr 85 dtePYE1dY Lt (faeltoypReBOLlnB of - |
et hyl acetat and th z§olld|srem)vl7§l byflltratlon The filtrate '
i's concentratc Otr8m8tt§‘ﬁ‘8§ 3488 ahdirazot ¥ ipad ant %o 3o of a paI e yellow

solid are Ob ﬁ%ﬂﬁgroé ﬂ@igme§8?lgu£§o urlde ¥Q¥gphl%53%$g;

BondEl ut cartrl arn gra

- 1225-6019, V fei a n n Har bor Clt-y
CA9. 0710, US%\)f gFEé?ﬁg%n\n %Saédé Qnd é)-f}utl J@@ég%]ff%ﬁl%ae%%%%ous anmoni a.

The fractisonsn £5cuPtde aébﬂorlﬁéﬁﬁlé qysclsfﬂl%he st *&Bﬂou%e%a%%uls silica
pl ate, reference 1.05719, Merck KGaA, 64271 Darnstatd rmany) are :

conbi ned andatoaceempa'&:&duuédeﬁ 2hd kEgioh OO giMe AR5 N {1 -
[bis (4-fluoreophenyl) - nethyl]azetidin-3-yl}-N(3,5-difl uorophenyl ) et hyl
20 sul f onani néxhekei g aheﬂ8ﬁ‘e{aﬁethﬂdezpenefm(B&Q :M-Hzours( ,CD3) 280 d6, S
in ppn') 1 2.74 (broad t, J-=7 Hz @ 2K
supplemented with 17 mg of pOtaSSlum iodide and kept
under reflux for an additional 2 hours After cocling
10 to a temperature in the region of 20°C, the reaction
medium is filtered on sintered glass The solid is
rinsed w1th acetonitrile and. then with twice 3 cm of
ethyl acetate The filtrates are concentrated to
dryness under reduced pressure 230 mg of a pale yellow
15 paste are obtalned, whlch paste is purlfled by
preparatlve thin-layer chromatography on silica [4
Merck Kieselgel 60F254 preparative plates; 20x20 cm;
thickness 0.5 mm], eluting with .a methanol-
dlchloromethane {5 95 by volume) mixture. After. elution
20 of the zone correspondlng to the desrred product
flltratlon on sintered glass and then evaporatlon of
the solvents under reduced pressure at a temperature in
the reglon of 40° C 12 mg of (RS)~N {1- [(4-
chlorophenyl)pyrldln 4- ylmethyl]azetldln 3 yl} N—(3 5
25'tdlfluorophenyl)methylsulfonamlde are obtalned ['H NMR
spectrum {300 MHz, CDCl3, 8 in ppm) 2.82 (s : 3H); 2.96
(unresclved complex : 2H); from 3.50 to 3.80 {(mt : 2H);:

4.33 (unresolved complex -: 1H); 4.54 {(mt : 1H); 6.82



3..00 (s : 3H); 3. 37 . (broadt., J' . 7 Hz 2H) ; 4.43 (s. 1H); 4.69
(m 1H); from 7.05 to 7. 20 (nit :. 6FD 7.28 (tt, J = 9 and 2..5 Hz : 1H)

" 7.40 (mt : 4H)]. 25 Exanple 35.' (RS)-N-{1-[(4-Chl or opB&September200h- 4
ylmeth.yl]a' zetidin-3-yl}-N(3,5-difluorophenyl)nethyl sulfonam de nmay be
obtained.iri the follow ng manner: 3 Septenber 2004 85 m xture of ‘about 100
mg of (4-pyridyl)(4-chlorophenyl)- ..chd®,ronethane,' 143 ng of
N-azetidin-3-y1-N (3,5 d|f|uorophenyl)nethylsulfonan1de hydrochlorlde 17
ng potassi umiodide and 200 ng of potassium.carbonate in 5 cnB of
acetonitrile(ins stBHedffon AbdUttd87 hdir tma- t ediper a8 L5 R (Brdde . degion of
20C.. The feaction mixture is then heated under reflux for'3 hours, - -
supplenentedertﬁ 37H#y: ofHbbt assi um i odi de and kept under;, reflux for an
additional .2 hours. After cooling 10 to a tenperature in the regi on of - 20C,
the reaction medium iSPfiFrerbPmersif ofkY okl The solid is . ri nsed

wi th acetoni t hen, wi t wice 3 cnB of ethyl acetate. The -
filtrates arL %6%%@ f?%@%ﬁﬁ%)Qﬁﬁmé%% ?wﬁkﬁe Rstfulaze prdiasdw 11230 ny of ‘a

pal e yell 1 S obt ai tels purlfled by preparative
t hin-1 ayef8 gn’a?o%%fa% %%%I?ﬁ?) et\[lygi RS Y 61%254 preparative -
pl ates; 20x2 wi.t h..a net hano -
dICh|OrOﬂEth%H%£%%£%% %@ é% t%gﬁﬁqqﬁy %ﬁ ‘the zone

cor espondi ng o he d@&g@mﬂemﬂ NMR' ggaaeumorzsabn&ﬁf lepbiss and

then evaporation,
o in ppm) 2.83 (s : 3H), 2.87 (broad t, J = 7 5 Hz

2H) ; 3 51 (mt 1H); 3.60 (mt 1H); 4.24 (s : 1H);
10 4 50 (mt.' 1H); 6.82 (mt 3H); from 7.20.to 7.35 {(mt
6H); 8.50 (broad d, J = 5.5 Hz 2H)

Second isomer: 'H NMR spectrum (300 MHz,
CDCl3, 6 in ppm): 2.83 (s : 3H); 2.88 (£, J = 7.5 Hz
2H); 3.51 (mt : 1H); 3.61 (mt : 1H); 4.25 (s : 1H) ;

15 4.51 (mt 1H); 6.81 (mt 3H), from 7.20 to 7.35 (mt
6H) ; 8 50 (broad d J = 5.5 Hz 2H).

(4- Pyrldyl)(4 chlorophenyl)chloromethane may
be prepared 1n.the follow1ng manner 0 0598 cm® of
thionyl choride is added to a suspension of 100 mg of

20 (4-pyrldyl)(4 chlorophenyl)methanol 1n‘2 cm ‘of toluene,
cooled to a temperature in the- reglon of 0 C After 2
hours at a temperature ln the reglon of 0 C and 1 hour
at a temperature in the reglon of 20 C, the reactlon
medlum is concentrated under reduced pressure About

25 100 mg of (4-pyr1dyl)(4 chlorophenyl)chloromethane are
obtalned in the form of a whlte SOlld

(4 Pyrldyl)(4 chlorophenyl)methanol may be

prepared'ln the follow;ng manner: 348 mg,of sodium



t he sol vent s under reduced pressure at a terrperature |n the regi onof - 40. C,
12_mg of (RS)--N-{1-[(4
. chl orophenyl ) pyri di n-4-yl net hyl ] azet i d| n-3-yl}--N-(3, 8 September 2004

. dl f1 ubrophenyl) met hyl sul f onanmi de are obtained [1H NVR spectirum (300
M-lz CDC13, S in ppm 2.82 (s 3H); 2.96 (unresolved conplex : 2H); from
350to_380(m 2H) ; 433(unreso|v§d conplex.: 1HL 4.54 (mt : _1H);
6.82 .3 Septerrber 2004 86 (m :.3H ; from7.20 to 7. 45 (nt :. 6H ,; 8.53

broad d, J =5. . The'two isomers of (RS)-N{1-
- E(4 chl or ophéTiyi )%Vﬁ"&’uyﬁz‘% |r=‘r‘§reh§‘|d]d&£{e't A1 B %eylp}egrag)ure 17 the

N-(3,5-diflu nI) to nsulfon m_de ma separated onaCHIRACEL :
Q chiral sta%[%g%glr £ @sga B Pst S él(%r]n?fl %H @Rogpéct r‘luﬁF%QGG MHz, CDC13,.

RN AP AR Cea AT TR TEL R ¥ en e

1H); 4.24 (s

7.35 (m Q) 2 Bkl (la'toﬁdt@ PN} ‘e bSOMer: 'H N'VR
spectrum (300 Mz, CDCL3i S in f)npper i 5?#?3%‘%’10 e ? "1 7.5 e .

; 2H) ; 3.590(&h'of kUHlumBt@iréﬁbrohyaﬂlde4agé ﬁédéhb Af&%r aé%u&”t
1H);.6.81 (nmt : 3H); from7.20 to 7.35 (nt  6H); 8.50 (broa 5.5 Hz
. 2H) . (4- Pyr.isdylonr4- ehl ahepbemyl ):ehbelraﬁekbanehgﬁ)feéetpéﬁpﬁé&ﬂuﬂan the
followi ng nmanner: 0.0598 cnB of thionyl choride is added to a suspensi on
of ' 100 ny of 130 didusedi ek ao@htm?opfremw)mmmﬂsanm"a&ccrgbmfcfor uene,

of water. The pH of the: aqueous phase 1is adjusted to a
value of about 5 by addition of about 13 cm® of a 1 N

' iOi aqueous hydrochloric acid solution. After decantation,
the aqueous phase is extracted with 3 tlmes 100 cm® of.
dlchloromethane The" organlc phases are comblned drled
-over magneSLum sulfate, flltered and concentrated under .
reduced_pressure. 2 g of (4~pyridyi){4—¢hloroéheayl)—

15 _methanol are thus obtained-in the fdrm of a white

powder. -



cooled to a tenperature in the region of .0C ."After 2 hours at a
tenperature in.the reglon of 0OC and 1 hour at a tenperature in the region
of 20C,,-the reacti.on - nmediumis concentrated: under r8&eptainmr 8684 e.
About 25 100 ng of (4-pyridyl)(4-chlorophenyl)chloronethane are - obtained
in the formof. "a. white solid. (4-Pyridyl)(4-chlorophenyl)nethanol may be
prepared-in the foll owi ng manner: 348 n§8of *sodi um 3 Sept enber 2004 87
tetraborohydride are added, at .a tenperature in the region of 20C, to a
sol ution of 2 of - 4-(4-chloro benzoyl)pyridine.in 160 cam of ethanol .
After stlrrlﬁﬁgmp ours at a tenperature in the reglon of -20C, 90 ny

of . sodlun1tetraborohy ride are add After about 1.5 hours at the sane
4 O g
dm?. % fH GDEE SRPPOB0BCUREMOR YT Lde

tenperature', "the reacti’o

o chl o oot hage g 200,579 o, Al Toe ol e 2 SRR L 1o

adjusted to val ue “of addlt

agueous hyd%@@@nqhkﬁm%phgf§°|%B'anoﬁg dggagﬁﬁ §n0§h£9§ 1 ?@ys phase'

is extracted with 3 tines 00 cnB o for ong phases

are conbi med chdbirey hevg) ﬁi@ﬂﬂ?&'}ﬁ%whﬁﬁtgﬁ fihlgege lﬁﬂgo%”ce“”at ed under
reduced pressure. g of -(4--pyridyl)(4- chloropheny nmet hanol are’ t hus

obtained in bb&z@QnﬁmﬁhealthBecmﬁQMﬂeEetréhﬁﬁﬁgfﬂﬂﬁﬂ' aﬁﬁglﬁﬁ%ture
| '-1s stlrred at room temperature for 1 hour before addlngr
thereto 59 mm® of methyl chloroformate, and then the
stlrrlng is malntalned for 18 hours under the same
.10 condltlons The reactlon mixture is supplemented w1th
';_O 3 cm’-of dlstllled water and the tetrahydrofuran is.
expelled in a rotary evaporator The re51due obtalned
is extracted w1th dlchloromethane, the organic phase 15
drled over magnesium sulfate, flltered and concentrated
15 to dryness under reduced pressure {2.7 kPa). The
‘residue obtained is purified by:rlash chromatography on
Silica‘gel'[eluent; dichloromethane/methanol (97.5/2.5
.'by volume)] 328 mg of methylr{l—[bis(4—chlorophenyl)—
methyl]azetldln 3 —yl}-4{3, 5 dlfluorobenzyl)carbamate are
20 obtalned 1n the form of a colorless oil ['H. NMR spectrum
(300 MHz, CDCl3, 5 ln ppm): 2 97 {mt : 2H): 3.39.(
2H); 3 71 (s 3H), 4. 24 (broad s : 1H); 4.45
(unresolved complex 1H) 4 57 (s  2H); from 6.65 to
6. 80 (m 3H), from 7 15 to 7 30 ( t : 8H)]
25 Example 37
(RS) N {l [ 4 chlorophenyl)pyrlmldln—
5 ylmethyl]azetldln 3- yl} N-(3 5 dlfluorophenyl)-

methylsulfonamlde may be obtained by carrying out the



(' RS)-N-{1(. 4-chl orophenyl )pyrinm din Exanple 36 24.4 ng of a.750 dispersion
of sodium hydri-de in mneral oil are added, at room tenperature under an'
argon at nosphere, to a solution of 330 ng of (1-[bis. (4Sestember 2004
chIorophenyl)nethyl]azetidin-3-y|}(3,5-dif|uoro benzyl )am ne,in 25 cnB

of ,tetrahydrofuran. The m xture is'stirred at roomtenperature for 1 hour
bef or e adding thereto 5.9"m8 of nethygachloroformate, and then the
stirring is maintained for 18 hours under the sane 10 conditions: The
reaction mxture is supplenmented with .0.3 .cnB of distilled water and the
tetrahydrofupaﬁceéureeapeiheﬂxampheraBaryterapngaWch Jhesrgsbgue obt ained.
is extracted with dichloronethane,. the organic phase is dried over
magnesi um sullR&t e3= {b¥@@®eﬁ4aﬂhl@9ﬂpbﬁnyaimdthﬁl]pprrmymmme under reduced
pressure . (2.7 kPa). The residue obtained is -purified by flash.
chronatographydbﬂbr§m+¢%a Yel 3t ey ueht ¥-arenidtondt hkne/ met hanol™ (97. 5/2 5

by vol th 4-chl or ophenyl |
met byl ] azet |97 Fos E%;hu%r@gla,m{),%ggm;wgggp e hrdratisinaed. i n

the form pf C Iorjes 0|I S ectrun1(300 MHz, CDC13i b in ppm
2.97 (rat§2l-§ 9 “(S “é{% 5 O3ynds o4 PAUASSAMTs CRMPONRLRS 6. 80.

(T _573|(_|)S fr%%i@g %n?% %%Q%Sm %%%1 e2é}unresj{_)l YRS% cor Iex D1H |
Symethyl] aggéiggh%‘%§olyhen*\l)(gyrslﬂicﬂyo§OﬁPﬂ%‘tlelQl]aerEt[ thl'nSL&Jf qryani de’ may be

N- (3, 5- dlfluorophenyl)methylsulfonamlde are thus

obtalned in the form of a yellow foam ['H NMR spectrum

10 (400 MHz, CDC13, d in ppm): 2.83 (s 3H); 2.91 (mt

2H); 3.57 (mt 2H); 4.31 (s 1H); 4.50 (mt : 1H);

from 6.75 to 6.90 {(mt : 3H):; 7.29 (s 4H); 8.71 (s

2H); 9.08 (s : 1H)]

The medicaments according to the invention

15 consist of at least one compound of formula (I) or an
isomer or a salt of such a compound in the pure state
or in the form of a composrtlon in Wthh it is comblned
with any other pharmaceutlcally compatlble product
Wthh may be inert or phys;ologlcally actlve The

20 medlcaments according to the 1nvent10n may be used
orally, parenterally, rectally or toplcally.

As SOlld compos;tlons for oral
admlnlstratlon, tablets, pllls, powders (gelatlne
capsules, sachets) ‘or granules may be used In these

25 .comp051tlons, the actlve 1ngred1ent accordlng ‘to the
1nventron is: mlxed wrth one or more 1nert dlluents,
such as starch, cellulose, sucrose, lactose or 5111ca,

under an ‘argon stream. These comp031tlons may’ also



3 Sept enber 2004 89 procedure as in Exanple 33, starting with 0.16 g of
(RS)-5-[ brono' (4- chlorophenyl)nethyl]pyrlnldlne hydr obr om de, 0.131 g of
N-azetidin-3-yl- N-(3,5- d|f|uorophenyl)nethanesulfona&S@@H@V&F@@ﬂ#orlde

in 5 cnB of acetonitrile, 303 ng of potaSS|un1carbonate and 95 ng of

pot assi um i odide; 26 ng of (RS)-N-{1-

[ (4-chl or-ophenyl ) pyri m di n-5-yl et hyl ] a28ti di n-3-yl }-

N- (3, 5-di fl uorophenyl) nethyl sul fonam de are thus obtained in the formof a
yel | ow f oa 1H NVR spectrum 10 (400. Mdz, CDC13i 6. in ppm : 2.83 (s 3H ;
2.91 (nt H%Ompfl@? S’éﬁ)‘ces4 "-éef (CQaEH?lluanSM(fﬁf QH?mI?lefrom 6.75
to 6:90 (M : e L2 b g %ﬁ F% 1 . The medi canent's
according to Pﬁe nvenF|&H rigag AsPEFRoRSalap §§tu6n§t€6ﬁﬁ5ﬁn8rof forrmul a

(I') or an i rar f S und, in_the tate or in
t he f-orm of ggg%ﬁp%sfﬁﬁgﬁ il Hﬁgt?ngsqggﬁ%lnga tﬁftﬁggﬁﬁtgtﬂﬁr ‘
pharnaceutlcghb&econpatlbIe product which may be inert or phyS|oIog|caIIy

active. The Z0 nedicanents according to the invention may be used orally,

parenteralsly, rectal ly as topueal b¥npAsisebhd €gppgsiiions for oral .
adnmini stration, tablets., pills,' powders (gelatine capsules, sachets) or

granul es nayhdmuaeétrhmlbheseh85ecmaposétu@@& phdena€dhvEcally
i ngreedi ent. aceordingto the, invention is mixed with one or nore inert
di  uents, Su@hCaPtsbéEChOluEibuBOSEUSEEnsbeﬂs;|@mﬁb§ﬁomi Séyi@Bs under an -
argon 'stream These conpositions may al so
and ellers contalnlng inert diluents such as water,
‘ethanol glycerol vegetable oils or paraffin oil
10 These compositions may comprise substances other than
diluents, for example wetting, sweetening, thickening,
flavorlng or stablllzlng products.
Sterlle composrtlons for parenteral
admlnlstratlon may ‘be’ preferably solutlons which are
15 -aqueocus or nonagueous, suspensions or emulsions. As
solvent or vehicle, there may be used water, propylene
glycol, -pelyethylene glycol, vegetable oils, in
partiCular olive oil, 1njectable organic esters, for
example ethyl oleate or other suitable organic
20 solvents These comp051tlons‘may also contain
adjuvants,-ln particular wetting,'isotonizing,
emulsrfylng, dlsper51ng and stablllzlng agents
Sterlllzatlon may be carrled out 1n several ways, for
example by aseptrcrzrng flltratlon, by lncorporatlng
25 sterlllzlng agents lnto .the comp051tlon, by lrradlatron

or by heatlng They may also be prepared in the form of

sterlle SOlld composrtlons which may be dissclved at



3 Sept enber 2004 90 conprise substances other than diluents, for exanple
one or nore |ubricants such as nagneS|un1stearate or talc, a coloring,
coating (sugar-coated tablet) or a glaze. As liquid coﬁﬁ@@kmﬂmm§0®®r ora
admi ni stration, there may be used pharnmaceutically acceptable solutions,
suspensions,,enulsions syrups and elixirs containing inert diluents such
as water, - ethanol, glycerol, “veget abl e9bils or paraffin' oil. 10 These
conp03|t|ons may conpri se substances other than diluents, for exanple

wetting, sweetenin t hi ckeni ng flavoring or stabilizing products.
. Sterile coﬁ%ﬁstﬁg@h§ffBPepéPeﬁF@FaﬂeaHﬁFﬁFsPFa@PBnoﬁaybe preferably

sol uti ons whi.ch %E%b us_or.nonaqueous, suspensions or enulsions. As
sol vent or veRP&Ee gﬁeﬁ 3 bBH488  vat er | propylene gl ycol

ol yet hyl ene gl coI I t cular_olive oil nj ect abl e
grggnicyesterg yfor gg%ﬁ%ﬁe eﬁﬁh SoPeafggé?io%ﬁ%%n§ﬁ+¥%ﬁ+%no?%%hlc 20
sol vents. The%%p@%@ﬁ%%‘r&'e@”%r”@lécﬂa§Ogggghﬂeg éﬂw%a%étabtpl particul ar

wetting, ' sotonizing, enulsifying, persing and. Sta zi'hg agent s.

Sterilizatsi ondemyibe €ar khedaeut veNpsNEER] ¥RYSpifffs SXATPLE DY
asepticizing filtration, by incorporating 25 sterili1zing agents into t he

conposi-tion, cbyoarbadtetlosem&sybyhBEﬁtl@cheﬂh@&s aaypofyeéryfahéwepared
in the, form of
glycols.
. Composrtlons for topical admlnlstratlon.may
be, for example, creams, lotlons, collyria, collutoria,
iO ‘nasal dropsfor aerosols
In human therapy, the.compounds accordlng to
the 1nventlon are partlcularly useful for the treatment
'iand/or preventlon of psychoses 1ncludlng schlzophrenla,
‘anx1ety disorders, depressron, epllepsy,
?15 neurodegeneration, cerebellar and spinocerebellarA.
disorders,'cognitive disorders, cranial trauma, panic
" attacks, peripheral neuropathies,'glaucomas, mioraine
Parkinson's dlsease, Alzhelmer 5 dlsease, Huntlngton 5
chorea,: Raynaud s syndrome, tremor,-obse551ve—

20 ,compu151ve dlsorder, senlle dementia, thymlc dlsorders,
“Tourette s syndrome, tardlve dysklne51a, blpolar
dlsorders, cancers, movement dlsorders 1nduced by
medlcaments, dystonla, endotoxemlc shocks, hemorrhaglc
shocks, hypotensron, 1nsomn1a, 1mmunolog1cal dlseases,

25 'multrple scler051s, vomltlng,‘asthma,_appetlte
dlsorders (bullmla, anorex1a) obe51ty, memory

dlsorders, 1ntest1nal transrt dlsorders, in: weanlng

from chronic treatments and alcohol or drug abuse



sterile solid conpositions which may be dissolved at 3 Septenber 2004 91
the tine of use in sterile water or any other injectable sterile medium
Conpositions for rectal adninistration are suppositori éeptenmkes2804 capsul es
which contain, in addition to the active' product, exci pients such as cocoa
butter, senisynthetic gl ycerides or pol ethyLene,egcoIsL Conposi tions for
topi cal adninistration may be, for exanple, creans, [otions, collyria,
collyoria, 10 nasal drops or aerosols. in human therapy, the conpounds
according to, the.inve tlﬁn are; %articulaét% useful fo.r the treatnent

F aRtht

“and/ or - prevehPPsR*EF p bEBEAFRET LTTRY z%%ﬁ?tﬁ?a.am%%%?%myn%:sordere
depressi on, 5 ati,o rebellar apd_spi nocer ebel | ar
di sorders; gg%#?PéXI %éoggg;§g§98g§$a1 rau FEPENTRES at?hcks, peri pheral .
neur opat hi esexgﬂnﬁy@pms Fhg13L0Ecs . 5’@&5;5@&9@ astcsiféec?f théA‘I zheimer's -

di sease, Huntingto chorea; Raynaud syndr trendr; - obsessive 20

COﬂpU|SIVG disgrgesicsestieidenent tige ﬁ@y@@€lg'§ﬁﬁc%%£har93%¥@tte S
syndronme, tardive dyskinesia, bipolar disorders, cancers, novenent

dlsorder55|ndna@d by nedi canents,, dystonia, endotoxenic'shocks,
hermorrhagi c.. shocks, hypotension, insomia, inmunological diseases,
appetite A _ The doses depend on the desrred effect, the
. duration of the treatment and the route of
admlnlstratlon used; they are generally between 5 ng
and 1000 mg per day orally for an adult with unit doses
10 ‘ranging from 1 mg to 250 mg of active substance.
. In general, the doctor will determine—the
appropriate dosage depending en the‘age,eweight'and eny‘
"cher factors specifictto the subject to be treated.

The following examplee illustrate the

15 compositions according to the invention:

EXAMPLE A
Gelatin capsules containing a dose of 50 mg
of actlve product and having the following comp051tlon
20 are prepared according to the usual technlque
- Compound of formula (I} «c.uveenennn.. 50 mg

- Cellulose tiii ittt e e e - 18 mg

25 - Sodium carboxymethylstarch ........... 10 mg



.di sorders (bulima, anorexia),. obesity, nmenory disorders, intestinal
transit disorders; in weaning.. fromchronic treatnments and al cohol -or

drug abuse 3 Septenber 2004 - 92 (opioids, barbiturates, 3&apteaiies 20@bcai ne,
anphet am ne, phencyclide, hallucinogens, benzodi azepines for exanple), as
anal gesics. or potentiators of the analgesic activity of the narcotic and .
nonnarcotic 5 - drugs . The doses depeng3 on the desired effect, the _
duration of the treatnent and the route of administration used; they are
generally between 5 ng and 1000 ng per day orally for an adult with unit
doses 10 rangKAYPEEoR 1 ng to 250 ng-of active. substance. .In general, the
doctor wi |l determine the - appropriate dosage depending on the age, weight"
and any other factors HREETS Cadandnguls seset 9tb&0t mgarédacTheef ol | owi ng
exanples illustrate th 15, conpositions according to the invention:
EXAMPLE A-cePaP?HCEaﬁggl%%VbBﬁtgH%i%31%9%%%% GBS Wyl Obfa %Rt i ve

product - and havin he foll.owm ng conposition 0 are prepared according to
Phe usual teBRRPALE" CHRRBURIE ofof rairaigf)cedinfipde P SPAT €A BCTHTD S
Celluloseg....... .- -.ka e e .. 25 NY
CblLo{dal5silica.Lh?%§P$E?§r?£ E@%@?ﬂ%wE%%bdxyﬁéfhyrsfarch S0 g

R 7T ox =T 1~ A . 104 mg

- Cellulose .......................... . 40 mg

- Pél?vidone .................. e e 10 mg

—“Sédium ca:boxyméthyisﬁarch...- ....... 22 mg

10 - Talc...... e e e 10 mg

- Magnesiuﬁ étearate .................. 2 mg

—.Colloidai.éilica;.a.,;.;...; ........ 2 mg
—.MiX£ﬁ;e of hydroxyméthyléellulose, glygetin,

titanium oxide (72-3.5-24.5) gs 1 finished £ilm-

15 - coated tablet containing 245 mg

EXAMPLE C‘
An'injectableisolﬁtion containing 10 mg of
;activé_prgduct ahd having.thelfqliowing compqsition is
20;.prepa£ed;g- | B | |
—-chpoﬁﬁdfoflfpfmula'(I)J...,..;.;.... 10 mg
- Benzoic acid.:........ TS o 80 mg
= Benzyl aleohol i..hu. .y el 0.06 ml
—-Sédiuﬁbenzdage ..................... . 80 mg
25 - - Eﬁhaho1;?95%;}- ...... ST . 0.4 ml
—.$§diuﬁ:hy§£ogiae; ......... e e e meiaeea 24 mg

—'PrOpylénélglycbl.;...4.s .............. 1.6 ml



1ng 10.ng Talc ..........ccoiniino... .10" ng - Magnesium stearate ... .1
ng 3 Sept enber 2004 93 EXAMPLE B Tabl ets containing a dose of 50 ng of :
~active product and having.the follow ng conposition ar8 Ssptametes@08é€cor di ng

to the usual technique: .5Conpound of fornula (1) SETERPEE 50 ng - Lactose
e 104 mg - Cell Ul ose.

............ WO .01/.64634 .. .40 ng Pol yvi dane ------V*-19C¥9F§8§/Hﬂkoz
carboxynethylstarch......;.;.22 ny Talc-'... ..........................
10 mg 10- Magnesium stearate .................. 2 mg - Colloidal silica..

e 2 ng -.M .xture of ‘hydroxynethyl cel | ul ose, glycerin,. :
tltanlun1OX|de (72-3. 5 24.5) gqs 1 finished-film 15 coated tabl et contalnlng'-

245 ng EXAMPLE C An i nj ect’abl e sol uti enag@gtai ning 10 ng of active product
and having the folloeow ng conposition is 20 prepared:. Conpound of - formul a
(I)...T.;.. Benzoi c acid .............. _ Co .

1f' Pharmaceutical composition containing as:

active ingrediént at least one compound of formulé: '
;%’#\ SRR m

N

RI

in ﬁhich 7
Ry ;epfeseﬁﬁs a radical -N(Rq)Rs, N (Re) ~CO-Rg,
| -N(Rq) ~SORg, - | o N
Ry and R3, which are identical orldifferent{ represeht
10 either an aromatic chosen from phenyl naphthyl and
lndenyl these aromatics being unsubstituted or
substituted with one or more halogen atoms or alkyl
alkoxy, formyl, hydroxyl, trifluoromethyl trifluoro-
methoxy, -CO-~alk, cyano, —COOH COOalk —CONRqu
15 -CO NH- NRng, alkylsulfanyl alkylsulflnyl alkyl~
sulfonyl alkylsulfanylalkyl alkylsulflnylalkyl
alkylsulfonylalkyl hydroxyalkyl or —alk NRng radlcals,
or a heteroaromatlc chosen from benzofuryl

benzothlazolyl benzothlenyl benzoxazolyl .chromanyl

20 2 3- dlhydrobenzofuryl 2, 3 dlhydrobenzothlenyl furyl
1m1dazolyl lsochromanyl 1soqu1nolyl pyrrolyl

pyridyl, pyrimidyl, qulnolyl 1,2, 3 4~ tetrahydro;so—-' v

——



al cohol . ..... .. - Sodium benzoate ...... e ... 25. - Ethanol, 95%
....................... Sodiunlhydroxide.....ﬂ. “....... Propylene glycol
...... ... Water L........ ... ... . L... 10 ng 80 np3Gep@mber286M ny 0.4
m ..24. M. 1.6 mM gs. 4 M 3 Septenber 2004 WO 01/ 64634 94 CLAI M5

PCT/ FROL/ 00602. 1. Phar naceuti cal conposi ti on containing as active
i ngredient at |east one conpound of formula: R2 in which R represents-a
radical -N (R4) R5, -N (R4) -COR5, -N§R4) -.SOZRgr R2 and R3, which are
identical or different, represent 10 either an aromatic chosen from
phenyl; naphthyl and indenyl, these aromatics being unsubstituted or
substituted with one or nore hal ogen atons or al kyl, alkoxy, fornyl
hydr oxyl trlfluoronethyl. trifluoro nethoxy, CI}aJk cyano, - COON
CO0al k -CCAEHFBO lyi, thlazolyl and thienyl rings, it being
possrble for these heteroaromatlcs to be unsubstltuted
or substltuted with a halogen atom or an alkyl alkoxy,
hydroxyl trlfluoromethyl trifluoromethoxy, cyano,

5 -COOH, COOalk, —-CO~NH-NRgRijg, -CONR;Rg, .—alk NRgR1q,
alkylsulfanyl alkylsulfinyl alkylsulfonyl alkyl~
sulfanylalkyl alkylsulflnylalkyl alkylsulfonylalkyl
or hydroxyalkyl radlcal,

Ry represents a.radlcal C(Rn)(Rn) Het, —Het

10 —(CRn)(Rn)-Ar, Ar, cycloalkyl or norbornyl,
R5 represents a hydrogen atom or a hydroxyalkyl
—alk COOalk «alk CONRﬁQ,.—alk NRﬁQ, alkoxy, Ar, Het,
~CHyAr, —CHzHet or alkyl radical optionally substltuted
w1th one or more halogen atoms,

15 R¢ represents a hydroxyalkyl, -alk- COOalk —alk CONR+Rg,
—alk NR;Rg, alkoxy, Ar, Het, —CHzAr, —CHQHet or alkyl
radlcal optlonally substltuted w1th 1 Or.more halogen

atoms,

RT-and Rg, whlch are 1dent1cal or dlfferent represent a

hydrogen atom or an alkyl radlcal or alternatlvely R7
and Rg together form w1th the nltrogen atom to whlch
they are attached ‘a 3 to lO membered saturated mono~
or blcycllc heterocycle, optlonally contalnlng another
heteroatom chosen from oxygen, sulfur and nltrogen and

belng optlonally substltuted w1th one or more alkyl

radlcals,



15 CO-'NH NR9Ri o, . al kyl sul fanyl, al kyl sul finyl, alkyl sulfonyl, ‘
al kyl sul fanyl al kyl, al kyl sul fi nyl al kyl alkylsulfonylalkyl hydroxyalkyl or
-al k-NR7R8 radicals; of a heteroaromatic, chos'eri f ro@%ﬁ&&lﬂﬁm _
benzot hi azol yl , benzothienyl,.benzoxazolyl -chromanyl, = 20

2, 3-di hydr obenzof uryl, 2,3-dihydrobenzothieny|,‘inidazolyt, | sochr omanyl ,

i soquin.olyl, pyrrolyl,. pyridyl, pyrim gyl, quinolyl,
1',2,3,4-tetrahydroiso 3 Septenber 2002 95 ' quinolyl, thiazolyl and -
thenyl rings, it being possible for these heteroaronatlcs to be
unsubstituted .or substituted with a.hal ogen atomor an al kyl, alkoxy,
hydroxyl , 'trlfluoronethyl trifluoromethoxy, cyano, --COOH, COOaIk '

CO - NH—NR9R1Q1 GENRA hkylsulf an aIk 1st|If|nyI
al kyl. sul fonyl ; alkyllﬁg3 faanB%E%%t %ky 237 %Iny¥SPE present

| kyl sul f lzal r h . e radi cal :-C
oLy s onastesmnigiial f GBI rod oo -

nor bor nyl , éﬁkyknydkﬁaﬂhyla h%dmﬂgeal&tgﬁlﬁ9d§09¥919%}ﬁrgdical k- COCal k,
- al k- CCNR7R8 -al k- NR7R8, -al koxy, Ar, Het, - or al kyl

radical optl@d&dqpeﬂﬂmih&wbedndmRmht@getnernnbemhaiggeah@t@gsro S5n-R6
represents a hydroxyal kyl, -al k-COCQal k,! -al k- CONR7R8r -al k- NR7R8, "al koxy

Ar, Het, - @Aﬁmlt@Hgm@phoﬁh@kaEe attached a. 3— to. 10~ membered

saturated or unsaturated mono—. or blCYCllC heterocycle,
optlonally contalnlng another heteroatom chosen from
oxygen, sulfur and nltrogen and belng Optlonally
substltuted wrth one or more alkyl -COalk, -COOalk
10 -co- NHalk —CS -NHalk," oxo, hydroxyalkyl -alk—-0-alk or
—CO NHZ radlcals,
Ri1 represents a hydrogen atom or a- hydroxyalkyl —alk-
COOalk -alk- CONRﬁQ, —alk NRﬁh, alkoxyalkyl Ar, Het,
—CHzAr, —CHzHet ‘or alkyl radlcal optlonally substltuted
15 -with one or more halogen atoms,
Riz represents a hydrogen atom or a hydroxyalkyl .—alk—
COOalk -alk- CONRﬂQ, —alk NRﬂ%, alkoxyalkyl or alkyl
radlcal optlonally substltuted w1th one or more halogen
atoms,

20 or alternatlvely Ru and Ru together form wlth the

carbon atom to Wthh they are attached a’ 3— to 10—
membered saturated mono— or blcycllc rlng,4optlonally
contalnlng another heteroatom chosen from oxygen,
sulfur and nltrogen and belng optlonally substltuted

25 w1th one or more alkyl radlcals,



radical optionally substituted with 1 or-nore halogen and R8, which are
identical or different, represent hydrogen atomor an al kyl radical or -

al ternativel'y R7 and RB toget her formw th the: nitrog8éiSeptaother 800hi ch a
tach 3= are at ed -a to | -nenbered saturated -nmorio or-bicyclic

het erocycl e, 'optionally containing another " heteroatom chosen from
oxygen, . -sul fur and. nitrogen and 25. ing.” optionally substituted wi'th
one or nore al kyl radicals, 3 Septenber™2004 96 nenbered saturated.

nono-. :or-bicyclic ring, cont ai ni ng anot her het eroatom chosen from
oxygen,  sul fur and nitrogen. and being optlonally substituted R9 and R10,
whi ch. - are identical or dlfferent represent a. hydrogen at om or an aIkyI,

CI[HIk CyCl%&'@@presents a phenyl naphthyl or ‘indenyl radical,
these dlfferent radlcals being optlonally substltuted
wlth,one,or‘more halogen atoms or alkyl alkoxy,
~CQ alk, cyano,‘~COOH —COOalk —CONR;13R14,

5 —CO NH NRHR&& aikylsulfanyl alkylsulfinyl alkyl—
sulfonyl -alk NRHRN, ~NRHRM, alkylthloalkyl formyl,
CF1, OCE&, Het - -0-alk- NH cycloalkyl SOﬂﬁh, hydroxyl
hydroxyalkyl -NHCOalk NHCOOalk radlcals or on 2
adjacent carbon atoms w1th dloxymethylene,

10 Het represents a 3— to 10 membered unsaturated or
saturated mono— or blcycllc heterocycle contalnlng one
or more heteroatoms chosen from oxygen, sulfur and
nltrogen optlonally substltuted w1th one or more
halogen atoms or alkyl alkoxy, alkoxycarbonyl OX0O Or

15 hydroxyl radlcals, the nltrogen contalnlng heterocycles
being: optlonally in thelr N- ox1dlzed form,

Riz. and RM, Wthh are ldentlcal or dlfferent, represent
a hydrogen atom or an alkyl radlcal or alternatlvely Rw
and Rig together form w1th the nltrogen atom to whlch

20 they are. attached a 3— to 10—membered saturated mono- .
or blcycllc heterocycle, optlonally contalnlng another
heteroatom chosen from oxygen, sulfur and nltrogen and
belng optlonally substltuted w1th one or more alkyl

radlcals,

2SI'RH-and Rm, whlch are 1dent1cal or- dlfferent represent

a hydrogen atom or an alkyl radlcal ‘or’ alternatlvely Rw



.al kylcycloal kyl,, -alk-Oa Ik or hydroxyal kyl .radical or alternativel yR9 -
and R10-together formw th the nitrogen atomto which they are -
“attached' a. 3-. to. 10- nenber ed. saturateéd or unsat ur at 8Septansber@00%i cyclic
het er ocycl e, opt ional ly. cont a| ni ng. anot her het er oat om chosen from oxygen
sul fur "and nitrogen and bei ng optlonally substituted -wi th. one.or nore
al kyl', -CQal'k, -CQOCalk, - 10 -CO NHal k, - NHal k, oxo, hy'droxyal kyl,

_al k- Oal kor R11 represents a- hydrogen atom CO-NH2 radicals, or -

a- hydr oxyal kyl, -al k COCai k, -al k- CONR7R8, -.al k- NR7R8r al koxyal kyl , Ar
- Het, - -CH2Ar, -CH2Het aor al kyl radical optionally. substltut ed 15 W|th one
or nore hal.ogen atons, R12 represents a hydrogen atom or

hyd I kyl k- NR7RE. al ko “alkyl
nydroxyal ko o OB, -ty TR, gL NP RheBobn whueh O
al ternati vel y_hlgjjl sad sRL2 hagethar: fcgr %Qredtg&&a’s&e enr{g) 2004 97_}

Ar represents a phenyl, naphthyl or in eny adl ca ese dofferent

radi cals bei ag @pid uat:l YieSHBSELEUE edoprWt L P16 OF | gaen, at ons or
al kyl, “al koxy, -C%Qai ke, ((:eyano-y -000 ﬂj X f %Rﬁlﬁ @}' -

_ 0O NH- NRlSRh&teerlolay:bmuk:ha‘ayh framkykwéxﬁ; nyulf@}. kyha sl f hand
-al. k-- NR15R16, - NR15R16, .al kyl t hi oal kyl ,. fornyl, CF3i OCF Het ,
0- al k- NH- éycb@ah‘lkiyIOp'thSGZNH2$UhytiLt)ug/ed whfykﬂrmxel%:kyﬁore M—l@@aﬂ K, NHCOOaI k
r-adi cal S or on 2 . .-ad] acent car bon atons W|th di oxyrret hyI ene,
radlcals,
alk represents an- alkyl or alkylene radlcal
the alkyl and alkylene radlcals and portlons and the
alkoxy radlcals and portlons are 1n the form of a
10 stralght or branched chaln and contaln 1 to 6 carbon
atoms and the cycloalkyl radlcals contaln 3 to 10
carbon atoms,
the optical lsomers of these compounds and thelr salts
with a pharmaceutlcally acceptable 1norgan1c or organlc
15 acrd
2 Pharmaceutlcal comp051tlon accordlng to
claim 1, for Wthh in formula (I) Het lS chosen from
benzrmldazole, benzoxazole, benzothlazole,
benzothlophene,.c1nnollne, thlophene, qulnazollne,

20 qulnoxallne, qulnollne, pyrazole, pyrrole, pyrldlne,

1m1dazole, 1ndole, 1soqu1nollne,.pyrlmldlne, thlazole,

thladlazole, plperldlne,:plpera21ne, trlazole, furan,

tetrahydrOLSOqulnollne, tetrahydroqulnollne these

heterocycles belng optlonally substltuted wrth one or
25  more halogen atoms or alkyl alkoxy, alkoxycarbonyl

oxo, hydroxyl OCF3 or. CF3 radlcals




10 Het represents a 3- to 10-nenbered unsaturated or saturated nono- or

bi cyclic heterocycle containing. one or nore heteroatons chosen from
~oxygen, sul fur -and nitrogen optionally substituted w t h3&eptambengpe4 hal ogen
‘atons or al kyl, al koxy, al koxycarbonyl, oxo or 15 hydroxyl radicals, the
nitrogen-containing het erocycl es being optionally in thelr-N-oxidized form
R13 and R14, which are.identical. or dpfferent, represent hydrogen atom or
an al kyl radical or alternatively R13 .and R14 together, formwth the
nitrogen atomto which they are attached a 3- to 10-nenbered. saturated
nmono -or bicyclic, heterocycle, optionally containing another. -being. .
optional |l y- substituted-with one or nore alkyl .25 : 'R15 -and R16i which

are identical. or diffherenpharmheRhe$e8l’ cam g}édh‘.eﬂsﬂ ateprdehganoal Kyl .
radical or' alternatively..Rl5 3 Septenber 2004 98 thi adi azol e, plperldlne

pi perazrnet pilazel @,' ffor whiah ihethahydmpbsaqutolbarula~tesrahydrog ~i
riol ne, these .nore hal ogen atons or-al'kyl, alkoxy,.alkoxyc and R16.
toget her fomrm wephetbetai arogéncal omi (R Nthi olr -NHay) a3@&ERatt ached a 3- to
10- menber ed saturated nono or-bicyclic-heterocycle, optionally containing
anot her.. heRer veposasehbseniftrem axyyenyl suhich. iandnsiksogen-ethdr bei ng

optlonally substituted with one-or nore al kyl radicals,
substituted with one or more halogen atoms or alkyl,’

alkoxy, trlfluoromethyl trlfluoromethoxy, -CO-alk
cyano, -CONRsRg, hydroxyalkyl or -alk-NR;Ry radicals; or
a heteroaromatic chosen from the pyridyl, pyrimidyl
thiazolyl and thienyl rings, it being possible for

10 these heterocaromatics to be unsubstituted or
substituted with a halogen atom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, —CONR;Rg,
—~alk-NRgRig, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl
or hydroxyalkyl radical

15 Rg represents either a phenyl whlch is unsubstltuted or
substltuted with one or more halogen atoms or alkyl
alkoxy, trlfluoromethyl trlfluoromethoxy, -CO alk
cyano, —-CONR7Rg, hydroxyalkyl or —alk NRﬁh radlcals, ‘or
& heterocaromatic chosen from the pyrldyl pyrlmldyl

20 thlazolyl and thienyl rlngs, lt being p0551ble for
these heteroaromatlcs to be unsubstltuted or
substltuted w1th a halogen atom or an alkyl alkoxy,
hydroxyl trlfluoromethyl ‘trlfluoromethoxy, -CCNR7R3;
~alk-NRgRig, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl

25  or hydroxyalkyl radical



alk represents an al kyl or alkylene radical, the alkyl and al kyl ene

radi cal s and portions and the al koxy radicals arid portions. are in
‘the-formof a 10 straight or branched chain and cont ai @ Septemnt@r@8débon t he
optical isomers of these conpounds and their salts atoms and the cycl oal kyl
.radicals contain3 .to 10 carbon atons,. with a pharmaceutically acceptable
i norgani c or Organic 15 acid.” cIainnLidgw‘which in formula (1) Het is
chosen from 2. Pharnmaceutical conposition according to benzirnidazole;.
benzoxazol e, , benzothi azol e, benzot hi ophene, cinnolirie,..thiophene,

qui na, zoline, 3 Septenber 2004 99 3. Pharmaceutical conposition according
to claiml, for. which in the -conpound of formula (1) Rl,. represents a

radical -N @4}38%9&&%1 Ri) 41 SQ2Rb¢ (RY ) N(RR1eSRNLS gidder a phenyl which

i s unsubstitute substi tuted mnth one or- nore halogen atonms or al kyl,

alkoxyt‘tr|Ltq@ﬁgpeggyLAr;rAEIggr@aebhgﬁylr CO al k, cyano,. - - CONR7RS,

hydr oxyal kyl or -al k-NR7R8 radicals; or a heteroaromatic chosen fromthe
pyridyl , pymRsnirdplresehhisazohytiragdnt htemybrranggdrotydekny, possi bl e for

.10 these heteroaromatics to be unsubstituted or substituted with a hal ogen
at om or an alakdyd-Catladdwy - a Iy @ODRy R, t1d ¥H-INR-Beet AYkoxy 1 i fCHoNet hoxy,

- CONR7R8r  al k- - NRIR! a, al kyl sul fanyl, alkylsul finyl, alkylsulfonyl or

hydr oxyalky|-GHatletakx al%BlRSaﬁeﬁﬁésents either a phenyl ‘which is

unsubstltuted or
Re represents a hydroxyalkyl, —alk- COQalk, -alk- CONRqu

—alk-NR7Rg, alkoxy, -CHzAr, fCHzﬂetsor alkyl radical,
_RTVand Ré, .which are identieal or-different, represent a
-hydrogen atom or ‘an alkyl radical or alternatlvely Ry

10 and Rg together form with the nltrogen atom to whlch

| ‘{they are attached a 3- to lO—membered saturated mono-

‘_or bleCllC heterocycle, optlonally contalnlng another

-heteroatom chosen from oxygen, sulfur and nltrogen.and
being optionally substituted with one or more alkyl

15 radicals,
Rg and Rm, Wthh are ldentlcal or dlfferent, represent
a hydrogen ‘atom or an alkyl cycloalkyl
alkylcycloalkyl -alk-0- alk or hydroxyalkyl radical or
alternatlvely Rg and Rm together form w1th the nltrogen

20 atom to Wthh they are attached a 3- to 10*membered
saturated or. unsaturated MONno- OF. blcycllc heterocycle,
optlonally contalnlng another heteroatom chosen from
oxygen, sulfur and nltrogen and belng optlonally
substltuted w1th one ‘or more alkyl —COalk -COOalk

25~.ﬂCO NHalk oxo, hydroxyalkyl or -CO- NH2 radlcals,



substi t ut ed

trifluoronmethyl, trifluoroniethoxy, -CO alk, cyano, -CONR/R8, hydroxyal kyl-
_or a heteroaromatic chosen fﬁ(ﬁwtembep?ﬂﬂﬁyl

. 20- thiazolyl and thienyl rings, it being possible for these
het eroaromatics to be unsubstituted or substituted with a hal ogen atom or

or -al k--NR7R8 radicals;

pyri m dyl,

wi th one or nore' hal ogen atons or al kyl, aI koxy,

anal kyl , al koxy, hydroxyl, trifluorometdwyl, trifluoronethoxy, -CONR7R8
alkylsulfanyl al kyl sul fanyl, al kyl sul fonyl 25 or hydroxyal kyl

- al k- NROR! o,

radi cal, 3 Septenber 2004 100 a hydrogen atom or an al kyl,

~al kyl cycl-oal

and Rlo together formw th the nit rogen
3-.to |0--magheredrapthesak! My@@@@'@ﬂx N 16k a0t hesi y e e omikyam chosen from

unsat ur at ed nono- bicyclic heterocycle, .substituted with
one or nore -ad KytGoed4Xe) k—a]:lGMHﬁRapx-y@B}n—NRmat ualandyatkybgemand bei ng

sat ur at edor

opt i onal | y 25 -CO NHal k, .. oxo, ‘hydroxyal kyl or .CO-NH2 radicals, R4

represents . a—teta,diﬁaﬂtzprr(:( RItll)zH(eRm;c aHeyl r#@ical -@RIdNalIR12) - Ar,
norbornyl, R5 represents a hydrogen atom or a hydroxyal kyl ,
-al k- coum%ubetktwtm@sm@tme or ez halagerHetass al kyl radi cal ,
R6-represents a hydroxyal kyl , -al k- COCal k, -al k- CONR7R8r. -.al k- NR7R6-
al koxy;, 3cHar reP@FIEFI@FSoF‘ BYRyPIRAGHERR  OR7A M TRKY a're i denti cal’

or- different, reé)&eésf _al@ygcgl&gﬁn atom ot -gan E_F(Xxyafgyf

al ter nat i velYy

10

15

20

25

alkyl radlcal optlonally substltuted w1th one or more
halogen atoms,

or alternatlvely ‘Ri3 and Rz together form with the
carbon atom. to which they are attached a 3- to
10-membered saturated mono- or bicyeclic ring,
optionally containing another hetercatom chosen from
oxygen, sulfur and nitrogen and being optionally
substituted with one 'or more alkyl radicals,

Ar represents a phenyl or ‘naphthyl radlcal these
dlfferent radlcals being optlonally substltuted with
one or more halogen atoms or.alkyl alkoxy, -CO-alk,
cyano, -CONRi3Rjg, alkylsulfonyl —alkaNRmRm, —NRHle
CF3, OCFs5, SOzNHz, hydroxyl or hydroxyalkyl radlcals or
on 2 adjacent carbon atoms w1th dloxymethylene,

Het represents a heterocycle chosen from ben21m1dazole,
benzoxazole, benzothlazole, benzothlophene, thlophene,
qulnazollne, qulnoxallne, qulnollne, pyrrole, pyrldlne,
1mldazole, 1ndole, lsoqulnollne, pyrlmldlne, thlazole,
thiadiazole; furan, tetrahydr01soqu1nollne and

tetrahydroquinoline,'these heterocycles belng

Ar
- al k- COCal k,

cycl oal kyl ,
kyl, -alk-0O-alk.or hydroxyal kyl ~radical or alternatively R9
atomto which they are attached.

or

a |



10 and R8 together formwith the ni.trogen atomto which. they are attached -
a 3- to 10-nenbered saturated nono or bicyclic. heterocycle, , o
.optionally-containing ancther heteroatom chosen from aﬁeg&mb%@[)ﬁ*&ur and
nitrogen and being optionally substituted wth one or nore al kyl 15
radicals, . Rg and R10, which are identical or different, represent 20 3
Sept ember 2004 101 R11 represents a hydP8gen atomor a. hydroxyal kyl,

-al k- COCal k, -al k- CONR7R8r -al k- NR7R8, al koxyal kyl, Ar, Het, CHZAr

-CH2He, t or alkyl radical optionally substituted with one or nore hal 'ogen o

atons, 5 R .2 represents a hydrogen atom or a hydroxyal kyl, -al k- COCal k,
-al k- CO\IR?RS -al k- NR7R8, .al koxyal kyl or al kyl radical optionally
substituted thhonﬁélmrsnbsmhat@@eﬁml’amme or mbtermaloget yatorkd 1 and R12
together formwith the 10 carbon atomto which they are attached a 3- to .
10- menber ed S&t alkved AbkexYorabkeyrraebenyly, opei onedtgxybntRE g anot her
het er oat om chgsen éﬂeoﬁ' oxygen, . sul fur and nitrogen and bei ng optional | y
substituted WFeEht S'm)re al kyI radi cals, 15 Ar represents a phenyl -

ese dif.ferent, opt| onal Iy substitut ed‘

\r/]\naltoﬂt_ghe {)?d 2y nﬁl[al dtfer i Ghe TSt %&:C%Q’ISI?%)?I LIIEER Y, TeRFETGD
ISR 5, AL oL NSRS DRSS S G oo,
di oxynet hyl eRgd- gr,, together form with the.nitrogen atom to which

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

or bicyclic heterocycle, optionally containing another

hetercatom chosen from oxygen, sulfur and nitrogen rand

10 being optionally substituted with one or more alkyl
radicals, -

RH and Ryg, whlchAare identical or dlfferent represent
a hydrogen atom or an alkyl radlcal or alternatlvely RH
and Riyg together form w1th the nltrogen atom to Wthh

15 they are attached a 3- to 10—membered saturated mono-
or bicyclic heterocycle, opticnally contarnlng another
hetercatom chosen from oxygen, sulfur and nitrogen and
belng optlonally,substltuted with one or more alkyl
radlcals,

20 the optlcal Lsomers of these compounds and thELI salts
wrth a pharmaceutrcally-acceptable inorganic or organic
acid

4. Pharmaceutlcal CompOSltlon accordlng to
clalm l for whlch in the compound of formula (I)

25 Rl represents a radlcal “N(Rq) 50-R¢;

I'd



Het. represents a: heterocycle chosen from benzi ni dazol e,

" benzoxazol e, ., benzot hi azol e, benzot hi ophenge, thi ophene, quinazoline,.

qgui noxal i ne, . qui noline, pyrrole',..pyridine, im.dazoB&eptanhsrad0o4

i soqui riol i ne, pyrimdine, _thiazole,, 25 thiadiazole, furan,

t et rahydr oi soqui nol i ne. and tetrahydroqui noline, these heterocycles being 3
Sept enber 2004 102 optionally substitutE w th one or nore hal ogen atons

or al kyl, al koxy, al koxycarbonyl, oxo, hydroxyl, OCF3 or CF3 radicals, R13
and R14, which are identical or different, represent a hydrogen atomor an
al kyl radical or. alternatively R13 and Rl4 together formwth the.
nitrogen atomto which they are attached a.3- to 10-nenbered saturated
nono- or b|qMc&b@rbebﬁteceﬁtﬁeroatpbaﬁylywhtohtasnunguembihete&emeroaton1
chosen from oxygen, sulfur and nitrogen and 10 being optionally

subst.i t ut ed sanitstionereat wiorte,ond kyl moreatiedsigen RI&mEndrRa18ylwhi-ch-are
identical or different, represent a hydrogen atomor an al kyl radical or
alternatlvmaﬂﬁﬁmy zﬂﬂiﬁiﬁqu%%Wh@n fredmLRCTIRERE CHiYy r 6§@ACat om t o whi ch 15
they are attached a 3- to 10-nenbered saturated no- bi cyclic

het erocycl e, Cd?i‘lﬁ?&ﬁal hydé%Y‘aJr]ﬁtho%ncﬂ%rNRTﬁét%gga?%h?ch%e fr om oxygen,

sul fur and n|tro en and-.. bei.ng optJj onall substi uted W ne- or
al kyl - e;eé%aromatlc cho pfrom tﬁé pyfidy pyrrm&gyg or €

thlazolyl and thlenyl rings, it being possrble for
these heteroaromatlcs to~be unsubstituted or
substituted with .a halogen atom or an alkyl, alkoxy,
hydroxyl, triflucromethyl, trifluoromethoxy, -CONR+Rg or
10 hydroxyalkyl'radical,
Rs represents elther a phenyl Wthh is unsubstltuted or
substltuted wrth one or more halogen atoms or alkyl
alkoxy, trlfluoromethyl trlfluoromethoxy, cyano,
. —CONR;Rg, hydroxyalkyl or -alk-NRsRg radicals; or 'a
15 heteroaromatic chosen from the pyridyl, pyrimidyl
thiazolyl and thienyl rings, it being possible for
these heteroaromatics*to be .unsubstituted or
substltuted wrth a halogen atom or an- alkyl alkoxy,
hydroxyl trlfluoromethyl trlfluoromethoxy,:-CONRﬁ% oxr
20 hydroxyalkyl radlcal
R4 represents —Het _or Ar,
Rs represents a hydroxyalkyl or alkyl radlcal
R7 and Ra, Wthh are 1dent1cal or dlfferent, represent a
hydrogen atom or an. alkyl radlcal or alternatlvely R7
25 and Rg together form wrth the nltrogen atom to whlch

they are attached a 3 to lO—membered saturated mono-

-



20 the optical isonmers of these conpounds and their salts with a
pharmaceutical | y-acceptabl e i norgani c or organic. Pharnaceutical
conposition according to claim 1, for which. in the coébepietbsf 20k nul a (1) .
25 . Rl represents a radical --N (R4) _SO2R6, 3 Septenber 2004 103 R2
represents either a phenyl which is unsubstituted or substituted with one
or more hal ogen. atoms or al kyl, al koxy04rifluoronethyl, trifluoromethoxy,
cyano, -CONR7ZR8, hydroxyal kyl .or -al k-NR7R8 radicals; or a heteroaromatic
chosen fromthe pyridyl,. pyrlnldyl,- thiazolyl.and thienyl rings, it being
possi ble for these heteroaronatlcs to be unsubstituted or substituted :
wi th.a hal ogen atom or -an .al kyl, . al koxy, hydroxyl, . trlfluoronethyl
trlfluoronetﬁéx@lC¥G@NR7RsteﬁocyglﬁydpekyehhﬁﬂyrednCahnlﬁ@ aepthsents

ei ther a phenyl which is unsubstituted or substituted with one or nore .
hal ogen at on§e&RILREPR C§Pﬁ8ﬁy?rpmlPﬁﬁaﬁéweﬁﬁ}ﬁurtﬁpﬁlGéﬁéﬁﬁ?hoiyd cyano,

CONR7R8i hyd alk R8 radicals; or'a 15 heteroaromatic '
chosen. fron1% HyP%&ﬁPnaﬁiylﬁ§g§FltPﬁFQZBF§h SR8 Phi BAYE RLKYS, it being

possi bl e for ratiless ¢ het ercaromatics to be. unsubstituted or substituted
with a halogen At 6m 6r -an al kyl ,.‘al koxy, - hydroxyl, trifluoromethyl,

trif1uoroget aexre%ggé §8caphégxﬁzy950ﬁx h%xk,lkgga%h R@hregresems a

hydr oxyal kyl or repres nts -
different radlcals belng optlonally substltuted w1th

one’ or more halogen atoms- or alkyl alkoxy,-—CO -alk
cyano, '—CONRBRH, —alk NR15R16r -NR3s5Ris, CF3, OCF3, SO,NH,,
hydroxyl or hydroxyalkyl radlcals,

10 Het ‘represents represents a heterocycle chosen from
ben21m1dazole, benzoxazole, benzothlazole, benzo-~
thlophene, thiophene, quinazoline, gquinoxaline,
quinoline, pyrrole, pyridine, imidazole, indole,
isoquinoline, thiazole, thiadiazole, furan, tetrahydro-

15 isoquinoline and tetrahydroquinoline, these
heterocycles being optionally'substituted with one or
more halogen atoms or alkyl alkoxy; alkoxycarbonyl
oxo, hydroxyl OCF3 or CF; radlcals,

Ru and Ris, whlch are identical or different, represent-

20 a hydrogen atom or an alkyl radlcal or alternatlvely Ri3
and Riq- together form w1th the nltrogen atom to Wthh
they are attached a 3= to lO—membered saturated mono—
or blcycllc heterocycle, optlonally contalnlng another
heteroatom chosen from oxygen, sulfur and nltrogen‘and

25 . belng optlonally substituted with one or more alkyl

radicals,



R7 and R8, which are identical or different, repreSent a hydrogen atom or
an al kyl radical or' alternatlvely E'25 and R8 together formw th the :
nitrogen atom to which they are attached a.3-,to. 10- meftapiambei20P4t ed nono .
3 Septenber 2004 . 104 ' or. bicyclic. heterocycle optional Iy containing

anot her . heteroatom chosen from oxygen, sulfur and nitrogen and Dbeing
optionally substituted with one or: noregal kyl radicals, Ar represents a
phenyl or naphthyl radical, these different radicals being optionally
substituted with.. one or nore hal ogen atons-or al kyl, al koxy, -CO alk,
cyano, - CONRL3R19i - al k- NR1I5R16, -NR15R16, CF3, OCF3i SQ2NH2r hydroxyl
o--r' hydroxyal kyl radicals, 10 Het represents represents a-heterocycle

chosen frommbg- aaumg@z@th,chb@&éoméﬁltecameazoahfaé@bﬁt besgeesehbi ophene,
t hi ophene, qui nazol ine, - qui noxaline, quinoline, -pyrrole pyridi ne, .

i m dazol e, iadofdrogérsomuomaods ey alkyAz oteediddii adi adaleenafirvan,y ®Res r ahydr o
15 isoqui noli ne and tetrahydroqui noline, these heterocycles being
optionally' sub@tRmuteceﬂheh 6ﬁemow1thnt@eh@it@&gﬁauqﬂnmmﬁoeﬂh@dh al koxy, '
al koxycarbonyl,' oxo, hydrox or CF3 radicals, Rai ‘and R14, which
are identi cathey ﬁ#f%‘?‘@ﬁhe%épr%séﬁﬂ 12‘1)“%?%%@@#“&@%@1 8era@r al kyl

radi cal or alterpatively R13.. an R14 together' formw.th the nltrogen atdmf

to Whijch Sty REYatad P Y g0 CORGIEG RBRShS

,.heteroatom chosen from oxygen, sulfur and nltrogen and
" being thlonally substltuted with one or more.alkyl
‘ra&icals,*-ﬁrl P A |
- thie éptical‘isomérﬁ of thése compoundé'and their salts
- 10 with a pharmaceutically acceptéble-inorganic or o;ganic
Cacid. .- | | | |
| "5.'a'CompoSition-accofdiﬁg to éLaim 1, for
- which the éompéund of f&rmula {I) is chosen from the
following compounds
15 N-{l-{bis(4-chlorophenyl)methyllazetidin-3-yl}-N-{(6-
chloropyrid-2-yl)methylsulfonamide,
N {1 [bis(4 chlorophenyl)methyl]azetidin I-yl}-N-(6
ethylpyrld -2- yl)methylsulfonamlde,
N {1 [bls(4 chlorophenyl)methyl]azetldln 3= yl}
20 qulnol 6 ylmethylsulfonamlde,
N- {1 [blS 4 chlorophenyl)methyl]azetldln 3 yl} -N="
qulnol -5= ylmethylsulfonamlde,
N- {1 [blS 4 chlorophenyl)methyl]azetldln 3- y1} N—
1soqu1nol 5 ylmethylsulfonamlde,
25 N—{l [blS(4 chlorophenyl)methyl]azetldln 3- yl} -N- pyrld—

3 ylmethylsulfonamlde,



.or bi cycl i ¢ het erocycle, opti onal |y cont ai ni ng anot her het er oat om chosen
fron1oxygen sul fur and nitrogen and 25 being optionally substituted with -
one.or nore alkyl ‘radicals, 3 Septenber 2004 105 R15 &f¢pensher@B04h are
i dentical -or dlfferent represent a hydrogen-atom or an al kyl radical or
alternatively RI5 and R16 together formwith the nitrogen atomto which -
they are attached 'a 3- to 10-menberedl19at urated nono- or bicyclic
heterocycle, optionally' containing another heteroatom chosen from oxygen,
sul fur and ni trogen and being optionally substituted with one or nore.
alkyl - radicals, .the optical isoners. of these conpounds and their salts
10 with a pharnaceutlcally acceptabl e. inorganic or organic acid. 5.
Conposi tion Betbr ﬂbng(*ﬁﬂclﬂ:lcardspﬂenjrbrmetl\!\@lFihéi‘ﬁwwnﬂ-n@i (for mul a (| )
is chosen fromthe follow ng conpounds.

N-{I -[ bi.s(4- %ﬁ@@%?ﬂ@ﬂ@hﬂmhﬁm&:}de}, N (6.
chl oropyri d- 2- {%% t hyl sul f onam de, 2
N-{1-[bis(4-%n 1y ysA g b&ehl:l]hﬁﬁ-yl}yl‘d-b(ﬂl [bis (4-

et hyl pyri d- 2%%%?rret hyl sul f onam de,
N-{1-tbi s(4 W‘@ikﬁkﬂ]]%J}@rl‘rr3"3ﬂy}lﬁ}eﬂh-ylsulfonamlde,

I(ali“{ 20![ bi ST 4 “i’hf%‘%%‘?r 41%,)0%%?{@3 Es?zéf-l]dllt}ﬁpél‘ga‘}Y-lNN {1-[bis (4~

chlorophenyl)methyl]azetldln 3~ yl}methylsulfonamlde,
N- {1 [bls(4 chlorophenyl)methyl}azetldln 3-yl} -N- (3 5—
dlfluorophenyl)methylsulfonamlde,
N-{1-[bis(4- chlorophenyl)methyl]azetldln 3- yl}—N—
10 (thlazol 2 yl)methylsulfonamlde,
N {1 [bls(4 chlorophenyl)methyl]azetldln 3—yl} -N- (3—
methoxyphenyl)methylsulfonamlde,
N-{1-[bis(4- chlorophenyl)methyl]azet1d1n-3 yl}—N—(3—
hydroxyphenyl)methylsulfonamlde,
15 N- {1- [bls(4-chlorophenyl)methyl]azetidin~3 y1}~N-{3-
hydroxymethylphenyl)methylsulfonamlde,
Ethyl N-{1-[bis(4- chlorophenyl)methyl]azetldln 3- yl}—N—
(methylsulfonyl) 3 amlnobenzoate,
N-{1- [bls(4 chlorophenyl)methyl]azetldln— —yl} Nw(l—
20 1sobutylp1per1d 4 yl)methylsulfonamlde,
N- benzyl-N—{l [blS{4 chlorophenyl)methyl]azetldln 3—
yl}amlne,

N- {1- [bls(4 chlorophenyl)methyl]azetldln—B yl}—Nw(B 5-

dlfluorobenzyl)amlne,
25 N—{l [bls(4 chlorophenyl)methyl]azet1d1n—3 yl}—N—(3 5-

dlfluorobenzyl)methylsulfonamlde,



qU|noI 5- ylnethylsulfonan1de

N-{l [ bi s(4- chIorophenyl)nethyl]azetldln 3-yl}-N

i soqui nol - - 5-yl net hyl sul f onam de 25 - 389pmﬁmerﬂxm
N-{I-[bi s(4-chl orophenyl ) net hyl ] azetidi n-3-yl}-N-pyrid-

3--yl net hyl sul fonam de., 3 Septenber 2004 106 N-{ 1-- [bis (4- chlorophenyl)
nmet hyl ]azeti di n-3-yl }'-N— (1- oxide-I®ri d- 3- yI)nEthyIsquonan1de

N (1R, 2S, 4S) - bi cycl o[ 2. 2. 1]hept 2-yl -N-{1-[ bi s(4-

chi orophenyl) net hyl ] azeti di n- 3-yl } net hyl sul fonam de, N-- (1R 2R 49
-bicyclo[2.2.1 ]kept 2-yl-N- { 1- :[bis (4 chlorophenyl)

met hyl ] azeti di.n-3-yl .} net hyl sul fonam de, N .{ [ bis (-4-chl orophenyl)
met hyl ]. azetﬁdﬁﬁ"ﬂ s (- lPHrOBhQEVﬂDm@ﬁbﬁhéﬁyeyﬁé@hyBsmlfoNan1de

N- ( 1- [ bi-s(4- chlorophen )net hyl Jazetidin-3-yl}-N.10
(t hi azol - 2: yI PHECRYIPSY] F&ﬁ&ﬁ#&@etﬂwlsFlionPBF§e(4 chlorophenyl) met hy! ]

TR iREl XRURSU ER i??i”’%‘mﬁu s
hyd h 4 t

]gzgfféPnegyﬁ%%?hgﬁ9§?§392?§£g§¥ Pg ?pﬁeny?)Eelﬁyfsuffog;ﬁfdgny Etﬂ§| Y:
N-{1-{ bi s(4- Qﬁb@Lﬂﬂh%DXHhﬁﬁkﬂkaﬁﬁg%gﬁ} ¥§%% met &Ti %%ﬁ?]azetldln

(nethylsulfony - 3- am nobenzoat e ch orop
20 i sobutyl piypg-ki-q34-s5yk) FRLBYLEHERODRRL Ry 1sul fonamide,

N—benzyl N-{1-[bi s(4-chl orophenyl) mnethyl] azetidin yl}am ne,
. (R} -N- {1-1(4- chlorophenyl)pyrld 3- ylmethyl]azetldln 3—
yl} -N-(3,5- dlfluorophenyl)methylsulfonamlde,
(S) ~N-{1~ [(4 chlorophenyl)pyrld 3~ ylmethyl]azetldln 3-

10 yl} N—(3 5 dlfluorophenyl)methylsulfonamlde,

(RS) ~N- {1 [(4 chlorophenyl)pyrld 4- ylmethyl]azetldln 3—
y1}-N-(3 5 dlfluorophenyl)methylsulfonamlde,
{R}-N-{1-[(4-chlorophenyl)pyrid-4-ylmethyllazetidin-3-
yl}-N-(3,5 dlfluorophenyl)methylsulfonamide,

15 (Sy-N-{1-{(4- chlorophenyl)Pyrld 4- ylmethyl]azetldln 3-
y1}-N-(3,5- dlfluorophenyl)methylsulfonamlde,
(RS)-N-{1-[({4 chlorophenyl)pyrlmld 5 ylmethyl]azetldln—
3- yl}-N {3,5- dlfluorophenyl)methylsulfonamlde,

(R) -N- {1 {((4- chlorophenyl)pyrlmld 5- ylmethyl]azetldln-

20 3- yl} (3 5- dlfluorophenyl)methylsulfonamlde,

(S) N {1 [(4 chlorophenyl)pyrlmld 5- ylmethyl]azetldln—
3 yl} -N-(3,5- dlfluorophenyl)methylsulfonamlde,

N {1 [blS(4 chlorophenyl)methyl]azetldln 3 yl} N- (3 5-
dlfluorophenyl)benzylsulfonamlde,

25 their optical isomers and their salts with a

pharmaceutically acceptable inorganic or organic acid:



N { 1-- [bis (4-chlorophenyl) nmethyl] azetidin difluorobenzyl)amne, .25.
N { 1- [bis (4-chlorophenyl) rrlethyl]azetldln 3-y:1} -N(3,5
di f I uoriobenzyl ) et hyl sul f onam de, 3 Septenber 2004 1073NEDFM¥EHZP@4S
(4-chl-oprophenyl) nethyl ] azetidin 3:yl'} N
(pyrid-3-yl et hyl)nmethyl sul fonamde, N { |- (bis (4- quorophenyI) nethyl
Jazetidin-3:yl' } -N- (3, 5+ difluor.ophenyl-)nethylsulfonanide, 5
(RS)-N—{l-[(4-chIorophenyl)pyrid-3-y|ﬁ%¥%yl]azet|d|n 3-
yl}--N-(3,5-di fluorophenyl)nethyl sul fonam de,
(R - N—{I-[(4 .chl or ophenyl ) pyri d-3- ylnethyl]azetldl n-3

yI} N-(3,5-di fl uorophenyl ) net hyl sul f onam de, '

(S) - N—(I-[(4 chl or ophenyl )-pyri d- 3- ylnethyl]azetldln 3 .10
yl }-N-(3, 5-di f| uor ophényl ) eS| PéndRFEELa -

(RS)=N-{1-[(4- chlorophenylapyrld 4-yl met hyl ] azeti di n- 3-
yl }-N- (3, -5-di fl uorophenyl) hyl sul f onam de,

(R .-N{1- [(4_chloropheny;lE§L|d 4- ylnethyl]azetldln 3-
yl 12N (3, 5- di f1 uor ophenfy Ymethy| sul f onami de, 15, 0

(S)-N-{1-[(4- chIorophenyl)pyrldﬁI'VTnethyl]azetldln 3- yI} N

- (3, 5-di-fl uor ophenyl ) net hyl sul f pnam|d : :
(RS)-N-{1-[ (4-chl orophenyl) pyri 5 ylnethyl]azetldln
3-yl}-N(3,5- d|f|uorophenyl)nethylSJT{onanlde -

(R -N-{1-((4--chl orophenyl)pyrim d- S-Jimethyl]azetldln 20
3-yl}-N-(3,5-difl-uorophenyl ) net hyl sul f onam de,

(S)-N-{1-[ (4chiorapheny!.).pyri m-d- 5- ylnethyl]azetldln 3- yI}
N- (3, 5- di f | uor ophenyl®) net hyl sul f onam de, -

N-{ 1- [ bi s( 4-Rahlrepapsenyk) EretthH:ake{-NanR% yI-N-(Rh)(—BT,tE—Rs,

d|f|uorophenyl)benzylsulfonanlde
5 =N(Rg4} SOstr

Rz and R3, whlch are. ldentlcal nr dlfferent,'represent
"‘elther an aromatlc chosen-from phenyl, naphthyl and‘;
rlndenyl these aromatlcs belng unsubstltuted or
. substltuted w1th one or more halogen atoms or alkyl,
- 10 alkoxy, formyl, hydroxyl, trlflnoromethyl, tr1fluoro~'
_ methoxy} —CO alk, cyano, —COOH ”COOélk —CONR7Rm
—CO NH- NRng, alkylsulfanyl, alkylsulflnyl, alkyl—
sulfonyl, alkylsulfanylalkyl, alkylsulflnylalkyl
alkylsulfonylalkyl, hydroxyalkyl or -alk-NR+Rg radicals;
15 or ‘a heteroaromatic chosen. from benzofuryl
benzothlazolyl benzothlenyl benzoxazolyl chromanyl,
2 3 dlhydrobenzofuryl 2.3~ dlhydrobenzothlenyl furyl
1mldazolyl, 1sochromanyl, 1soqu1nolyl pyrrolyl
pyrldyl pyrlmldyl qulnolyl l 2 3 4 tetrahydr01so—
20 qulnolyl thlazolyl and thlenyl rlngs, lt belng
p0551ble for these heteroaromatlcs to be unsubstltuted

or substltuted w1th a halogen atom Qr’ alkyl, alkoxy,



25 their optical isoners and their salts wth a pharnmaceutically acceptabl e
i norganic or organic acid-. 3 Septenber 2004 .108 6. in which Conpound of
formil a;.. 'Rl represents a radical -N(R4)R5, -N (R4) -COSRplemimr2004 R4) o
-S02R6, . R2 ‘and R3, which are identical:or different,' represent either an
aromati ¢ ‘chosen from phenyl, naphthyl and i.ndenyl-, these aromatics-being .
unsubstituted or substituted with one or nore hal ogen atons or alkyl, 10 -
al koxy, fornmyl, hydroxyl, trifluorometh§®, trifluoro- nethoxy, -CO alk,
cyano, -COOH, COQal k, -CONR7R8r --CO NH NROR14r al kyl sul fanyl,

al kyl sul finyl, alkyl- sulfony.l, alkylsulfanylalkyl, aIkyIsqulnyIaIkyI
alkylsulfonylalkyl hydroxyalkyl or --alk--NR7Rg radlcals 15. or a

het eroaromati c chosen from b. enzofuryl, benzothi azolyl, _ ,

benzothlenylhY¢mﬂmxwxutﬁgﬁludrumnuhglI tﬁlﬂiudh&@&Mﬂh@nZQﬁwmwﬂ
. 3-di-hydrobenzot hi.enyl, furyl., imdazolyl, isochromanyl, |squ|nonI,,
pyr rolyl, py:¢¢QH4 C%ﬁlﬂi}‘m dy3O-NIPNRyBi ol <dONR R a4 bk~ NHQEE@, qui nol yl ,

1,2, 3,4- tetrahydr0| so 3 Septenber 2004
ylsulfanyl alkylsulflnyl alkylsulfonyl, alkyl-

"sulfanylalkyl alkylsulflnylalkyl alkylsulfonylalkyl

5 or hydroxyalkyl radlcal _' | - |

'R4 represents a radlcal ~C(Ru)(Ruf—ﬂet —Het,

—(CRH)(RM)—Ar, Ar, cycloalkyl or. norbornyl |

Rs represents a hydrogen atom or a hydroxyalkyl

-alk-COOalk, -alk- ~CONR:Rg, —alk- NR7R9, alkoxy, Ar, Het,
-'A10 —CHzAr, —CHzHet or alkyl radlcal optlonally substltuted

'w1th one or more halogen atoms,

"~ Rg represents'a hydroxyalkyl, —alk—COOalh, —alkncoNana,
—alk-NR:Rg, alkoxy, Ar, Het, -CH,Ar, —CHzHet'.or alkyl
radical oﬁtionally substituted with 1 or'more halogen

15 atoms,
R; and Ry, which are identical or different, represent a
hydrogen atom or .an alkyl radical or alternatively Ry
and Rg together form with the nitrogen atom to which
they are attached. a 3— to 10—membered saturated mono-
20 or blcycllc heterocycle,‘optlonally contarnlng another
heteroatom chosen from oxygen, sulfur and nltrogen and
belng optlonally substltuted w1th one or more alkyl
radlcals,
Rg and Rw, Wthh are 1dent1cal or dlfferent, represent
25 a hydrogen atom or an alkyl —COOalk, cycloalkyl

alkylcycloalkyl -alk-0O-alk or hydroxyalkyl radical or



- 109 hydroxyl:, trifluoromethyl, trifluoronmethoxy, cyano, =COCH, COCalk,
-CO NH - NROR10r - CONR7R8, -al k-NROR10, al kyl sul fanyl, al kylsulfinyl,

al kyl'sul fonyl, al kyl - sul fanyl al kyl, -al kyl sul fi nyl al kyB;Sepfamhes2084ny| al kyl
or hydroxyal kyl radical, R4 represents a.radical --C (Rl1l) (R12) -Het,
-Het, (CRl1l) (R12) -Ar, Ar, cycloalkyl or. norbornyl, R5 represents a
hydrogen atom or a hydroxyal kyl, -al k- COQal k, -al k- CONR7R8, -al k- NR7R8,

al koxy, Ar, Het, 10 -CH2Ar, -CH2Het orlX)-kyl radical 'optionally :
substituted with' one or nore hal ogen atonms, RG represents -a hydroxyal kyl,
-al k- COCal k, -al k--CONR7R8, al k- NR7R8i al koxy, Ar, Het, -CH2Ar, -CH2Het or
al kyl- radical optionally substituted with 1 or nore hal ogen 15 atons, R7 .
and R8i which are identical .or different, represent a ..-hydrogen atom
or-an al kyl aldusxmtiorelaf ther nati Rel yoRPthemd FRE™ vdshhéehef oimragen’ t he:
nitrogen atomto which they are attached a 3- to 10-nenbered saturated
nmono 20 or bAtsRelte W@ ddifd @reoptitdsaiedy acdnt &PnitAgmERBEREF het er oat om'
chosen from oxygen, sul fur and nitrogen. and being optionally substituted

Wi th one or TRAEHIFYIOT AHITEHE2 RS TRRG RES, CRAYEN &1 BCFREREVELE" . 25

Ao LT i MR AT
. 5 oxygen, sulfur and‘nitrogénrand being optionally
substituted with“oné'or md;e §;kyl, -COalk, -COQalk,
—CdmNHalk,l—CS;NHaikﬁ oxo,.hydroxyalkyl} -alk-0-alk or
~CO-NH; radicals = | I '
Ry, represents a hydrbgén atom or a hydroxyalkyl,
10 %aik—cooalk, ‘—-a_ik;_coNng, ~alk-NR:Rs, alkoxyalkyl, Ar,
Het, —Cﬂzﬁr-,' '-C'H2Hej: _'or‘ alkyl ‘radical optionaliy
substituted with\&ne érlmofé halogen atoms,
RH repreéenfs é ﬁydrogen éfom'or‘a hydro%ya;kyl,
~alk-CO0alk, ~alk-CONRiRs, -alk-NR:Rs, alkoxyalkyl or
15 alkyl_radical'opti&hally substituted with one or more
halogen'atdms,
pr_alternativély_Rﬁ.and Riz tpgéther'form,with the
Earbbn,atqu£o:ﬁhicﬁ they are attached . a 3jxtd
lO—membéféqfsétﬁrétédlméno;’br bicyeclic ring,
20,.6§tionéilyicoﬁtaiﬁiﬁgjénother.héteroatom-chosen from.
ékYééﬁg’sﬁif@ftaﬁa:nitfﬁéen gpd béing'pptibnél;y

substituted uith one or more aliyl radicals,

Ar:fépiéééﬁﬁslé éﬁeﬂ§iL,néphtﬁyi.6; indén§i.;aa%cé;}_

Jthgéé:aifféQEA#;fédiCéié.Beiné.opti@nally.suﬁétitﬁteq-

25 witﬂ bﬁé'éf?ﬁéﬁéthangéﬁ'afb@é;or alkyl, élkéky;
co-alk, ‘eyano, ~COOH, ~COOalk, '—éoNRgRl;, |



alternatively RO and R10 together formw th the nitrogen atomto which they
are attached a 3- to 10-nenbered saturated or unsaturated nono-
or-bicyclic heterocycle, optionally containing anothed Septembest20f# chosen
fromb5 oxygen, sulfur and nitrogen and being optionally substituted with
one or nore al kyl, -CGQal k, -COCal k. CO NHal | ¢, CS-NHal k,, oxo, '
hydr oxyal kyl ,- -al k--Oal k or- CONHZ radl cals R11 represents a hydrogen
atom or a hydroxyal kyl , 10 -al k- CO0al k1L al k- CONR7R8, - al k- NR7R8,
al koxyal kyl , Ar, Het, -CH2Ar, -'--CH2Het or al kyl radical optionally
substituted wth one or nore hal ogen atoms, R12 represents a hydrogen atom
or a hydroxyal kyl, -al k-COQal k, " al k- CONR7R8f -aI k- NR7R8r al koxyal kyl or 15
al kyl radi cal %l_tlonall ‘substituted with one or’-more hal ogen atons, or
al ternativel y R ¥IaNG %8s, tDhEY b £3m5¢km " ad i S ingdrbod katlom t 0 whi ch
they -are attach a.3 10 H‘gered sakhg ted nQo-- or bhicyclic ring, -20
optional |y contlal RYhg. gllige FHEr e P%Jfﬁ'cﬁ é’ﬂrtPFBﬁﬂkgibsfP%‘iﬁYed with one -
;or more al kyk.. 1 a&; Ste r SQRLS 2 h napht h-yl or indenyl
radical,. thesd ]fger ent ’ % K Xﬁlc%p?% al ?92@11?0311’15’9&9&&' r.with one:
or nore hal 0gen8%9aB KON aLKMbOalgl k GR&% , cocal k
- CONR13R14, 3~ Sept InEst o000 111 doaga: dicd i 5yld’srulﬁm L
aIkyIsquBnyhdjabemt carbon atoms Wlth dioxymethylene,
Het represents a 3— to lO membered unsaturated or
saturated mono- or blCYCllC heterocycle contalnlng one
or more heteroatoms chosen- from Oxygen, sulfur and
nitrogen optlonally substltuted with one or more
10 halogen atoms or alkyl alkoxy, alkoxycarbonyl oxo. or
hydroxyl radlcals, the nltrogen contalnlng heterocycles
belng optlonally in thelr N- oxrdlzed form,
Ry3 and. Ryg, whlch are identical or dlfferent represent
a hydrogen atom or an alkyl radical or alternatively Rjj
15 and Ryy together form with the nitrogen atom to which
they are attached a 3— to 10-membered saturated mono-
or blcycllc heterocycle, optionally contalnlng another
heteroatom chosen from oxygen, sulfur and nltrogen and
being optlonally substltuted w1th one Or. more alkyl
20 .radlcals,
Rw and . Rm, whlch are ldentlcal or dlfferent, represent

a hydrogen atom or an alkyl radlcal ‘or alternatlvely Rw

and Rm together form w1th the nltrogen atom to whlch

they are attached a 3- to 10~membered saturated mono—
25 or bicyclic heterocycle, optlonally contalnlng another

heteroatom chosen from oxygen,_sulfur ‘and nltrogen and



sul f onyl ,

- 0- al k-NH- cycl oal kyl,
adj acent carbon atons w th di oxynet B)Heetw)bdﬁéﬂozl

--al k- NRL5Ri 6, -NRI5R16, al kyl thioalkyl, fornyl, CF3, OCF3, Het,

~-radicals or

represents a 3-

on 2

SO2NH2r hydr oxyl , hydroxyal kyl , ' - NHCGal k, NHCOCal k

to 10-nenbered unsaturated. or saturated nono- or bicyclic

het erocycl e containing one ‘or nore heteroatoms chosen from oxygen, sul fur.
and nitrogen optionally substituted. mﬁaqﬁone or nore -10 hal ogen atons or

al kyl ,

al koxy, '

al koxycar bonyl , oxo. or

ydroxyl radicals, the

ni trogen-containing heterocycles being optionally in their N- oxi di zed form
R13 and. R14, which are identical or different, represent a hydrogen atom
or an al kyl

ni t rogen atog
nono- or: blcyc

.radi cal

Or‘altefnatively R13 15 and R14 together formwith the

a.3- to 10-nmenbered. sat urated

388 ﬁ@%e? §¥¥2288%%%§H€?3 wt%%t%?%l%@ BeR fekkYhet er oat om

chosen fron19§$ggglssulfur and nitrogen and being optionally substituted

wi th one

; Or.

nore alkyl. 20 radicals, hydrogen atomor an al kyl

radi cal

or alternati M@kyraﬁée&ﬁtgogﬁtE'fn%i%fné(\lﬁ hlé&edramféa gen atom to which

they are attached a 3- to 10

ered satlrated nono 25 or bi cyc

iC

het erocycl e, thephiepal hitd conkal shadradotdes Hiel & &?ER!HSC%QETE”CHJ om oxygen,
ona

sul fur -and. nitrogen and 3 Septenber 2004. .112 being opti

|y substltuted

Wi th. one 6r mbkexal kytiicabsli sﬂaSporﬁidﬁns w@sﬁntﬁx@rfc&'nk)ﬁf o alkylene -

radlcm

. stralght or branched chaln and contaln l ‘to.e6 carbon'

10

15

20

25

"atoms ‘and the‘cycloalkyl radlcals contain 3 to 10

_:carbon atoms,

_the optical‘isomers of these compounds and thelr salts

w1th a pharmaceutlcally acceptable lnorganlc or organlc
ac1d
w1th the exceptlon of the compound for whlch Rz and R3
represent phenyl radlcals, Ry represents a radlcal
-N{R;4) SOzR¢ for which R4 represents a phenyl radlcal and
Rg represents a methyl radlcal

7. Compound of formula (I} according to
claim 6, for which Het is chosen from benzimidazole,
benzoxazole, benzothiazole, benzothiophene, cinnoline,
thlophene, quinazoline, quinoxaline, quinoline,
pyrazole, pyrrole, pyrldlne, 1m1dazole, 1ndole,
1soqu1nollne, pyrlmldlne, thlazole, thladlazole,
plperldlne, plperaZLne, trlazole, furan, tetrahydro—
lsoqu1nollne, tetrahydroqulnollne, these heterocycles
belng optlonally substltuted Wlth one or more halogen
atomsuorvalkyl alkoxy, alkoxycarbonyl“oxo, hydroxyl

OCF3 or CFj radlcals.



the al kyl .and al kyl ene radicals and portions and .the al koxy radicals and
portions are in the formof a straight or branched chain and contain 1
"to.6 carbon atons and the cycloal kyl radicals contain 3 Septehtbez20bon at ons,
the opti cal i soners of these conmpounds and their salts .10 with a
pharnaceutlcally accept abl e inorganic or organic acid, mnth the exception
of . 't he ‘conpound for which R2 and R3 rﬁﬁresent phenyl radicals, Rl
represents a radical -N (R4) SC2R6 for ich R4. represents a phenyl

radi cal -and 15 R6 represents a nethyl radical. 7. Conpound of forrmula (I)
according to claim®6, for which Het is chosen fron1benzinidazo|e,_
benzoxazol e, benzot hi azol'e, benzot hi ophene., cinnoline, 'thiophene,

qui nazol i ne, qU|noxaI%§e .%?h@@uhﬁebf %grmexgaﬁ1220F88¥?%85dt0pyrIdlne

i m dazol e, indole. isoguinoll pyrim-dine I'azol e
pi peri.di ne, le$HQ?| thi;agol e, .furan, tetrahydro-. |squ|noI|ne
t et r ahydr oqui nol | ne ese eterocycles being optionally substituted with

one or. nore &E@@%@s%ﬁtsafbo%c@&aﬂ ki kry ) skexy -al koxyseysony! ., . oxo,
hydroxyl 3 or CF3 radicals. 3 Septenber 2004 113 8. Cbnpound of
formul a’ (I) BCeebdkeREnts e@ltaem & phenybhiehich is unsubstituted or
5 Substltuted with one or more halogen atoms or alkyl
alkoxy, trlfluoromethyl trlfluoromethoxy, —CO alk,
cyano, —CONRﬁQ, hydroxyalkyl or —alk NRﬁ% radlcals, or
a heteroaromatlc chosen from the pyrldyl pyrlmldyl,
thlazolyl and thlenyl rlngs, it being p0551ble for
10 these heteroaromatlcs to be unsubstltuted or.
substltuted with a halogen atom or an alkyl, alkoxy,
hydroxyl trlfluoromethyl trlfluoromethoxy, -CONR7Rg,
-alk-NRgRig, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl
or hydroxyalkyl radical
15 ‘Rs; represents either a phenyl which is unsubstituted or
substituted with one or more halogen atoms or alkyl
alkoxy, trlfluoromethyl trlfluoromethoxy, —CO alk,
cyano, —CONRqRa, hydroxyalkyl or —alk-NR+Rs radlcals, or
a heteroaromatlc chosen from the pyrldyl pyrlmldyl
20 thlazolyl and thlenyl rlngs, lt belng pOSSlble for
these heteroaromatlcs to be unsubstltuted or:
substltuted w1th a halogen atom or an alkyl alkoxy,
hydroxyl trlfluoromethyl trlfluoromethoxy, *CONRqu

—alk NRng, alkylsulfanyl alkylsulflnyl alkylsulfonyl

25 or hydroxyalkyl radlcal



R, represents a radical. -N (R4)-R5 or -N (R4) _SO02R6, R2 represents either
a phenyl which is unsubstituted or substituted with -one or nore hal ogen
atons or. al kyl, -al koxy, trifluoronethyl, trifl uoronet B&@epiemteD280&, cyano,
-CONR7RG," hydroxyal kyl or -al k-NRaRB radicals; or, a o
het ef oaromati c-ch. osen fromthe pyridyl, pyrimdyl,. thiazolyl and thienyl
rings, it being possible for 10. theseiheteroaronmatics to be unsubstituted-
or substituted-with a hal ogen atom or an al kyl, al koxy, hydroxyl;
trifluoromethyl, trifluoronethoxy, -CONR7R8r -al k-NRORi o, al kyl sul fanyl,
al kyl sul finyl, alkylsulfonyl = or.hydroxyal kyl radical, 15.-R3 represents
either a phenyl which is unsubstituted or substituted with one or nore

hal ogen at oni, afepaldegints aa&&@mtaltrcﬂhggrgqg;hugt tLHgguoronethoxy, |
- CO al k, cyano, -CONR7R8, hydroxyal kyl or -al k-NR, R8 radicals; ' or a

heteroaronai+©(RﬁD$Eﬁ)Fam01mheomynbdbbxn@auln1dy| . 20 thlazolyl and
thienyl rings it being possib-le for these heteroaronatics to be
unsubstit ut Rk @epresisitst at bgdwogknaattalmogen aahgdrekyan kgliky! alkoxy,
hydroxyl, trifluoromethyl, tiifluoromethoxy, --CONR7RB, alk- NRgR|0

al kyl sul f anytalktGGRaski f imalk- QQNBszuIf@h&+NHﬁ%0rahydxgxyabmynr;adlcaI 3
Sept enber 2004 114 R4 regresents a radical -C (R11) (R12) -Het, -Het, -C
(R11) (Rf%)'*ﬁkHEt'RF 8Lkydr BoFAFRL, R5 represents a hydrogen atomor a

hydr oxyal kyl, . = al k- COOal k, . - al k- CONR7R8, - al k- NR7R8, al koxy, .- CH2Ar,
“Croret or di%gEOFEIRELE, hydroxyalkyl," -alk-CO0alk, -alk-CONRsRs,

' _—alk—NRqRa, alkoxy, —CHzAr,V‘CHgHet or alkyl radlcal

R7 and Ra, which are 1dent1cal or different, represent a
hydrogen atom ox an alkyl radical or alternatively RT

10 and Ry together form With the nltrogen atom to which
they are attached a 3~ to 10- membered saturated mono-
or bicyelic heterocycle, optionally contalnlng another
heteroatom chosen from oxygen, sulfur and nitrogen and
being optionally substituted with one or more alkyl

15 radicals,
Rgs and Rjp, whlch are 1dent1cal or dlfferent, represent
a hydrogen atom or an alkyl, cycloalkyl
alkylcycloalkyl -alk-O-alk or hydroxyalkyl radical or
alternatlvely Rg -and .Rjo together form with the nitrogen

20 -atom to whlch they are ‘attached a 3— to 10~membered
saturated or unsaturated mono- or blcycllc heterocycle,
optlonally contalnlng another- heteroatom chosen from
oxygen, sulfur and nltrogen and belng'optlonally
substltuted w1th one or more alkyl, —COalk -C00alk

25 -CO NHalk, oxo, hydroxyalkyl or -CO- NHz radlcals,



R6 represents-a hydroxyal kyl, . -al k- COQal k, -al k- CONR7RBi - al k- NR7R8, ,
al koxy, -CH2Ar, -CH2Het or al kyl radical, R7 and R8i which are identical or
different, represent a hydrogen atom or an al kyl radi calSeptenier @00t vel y

R7 10 and R8 together formw th the: nltrogen atomto which they are
attached a 3- to 10-nenbered saturated nono- or bicyclic heterocycle,.
optionally containing another heteroatmn.chosen from-oxygen, sulfur and
nitrogen and being optionally.substituted with one or nore al kyl 15

radi cal's, R9 and R10, which are identical or different, represent a

- hydrogen atom or an al kyl, cycl oal kyl, al kyl cycl oal kyl, -alk-0-alk or
hydroxyal’ kyl -radical or alternatively RO and R q.together formwth the

ni trogen 20 @t opepoevbhes & Neydosgentd tsheast aa &zyd:ﬂa;&;&m&aﬂb,er ed saturated
or unsaturated nono- or bicyclic heterocycle, optionally containing anot her

het er oat om chaoslercddalm ,0)xedidCANR-Rpr sk riVR-Regeal hodybeknh, obtjonal |y
substituted with one-or nore al kyl, -CGalk, -CQGCalk, X25 '-CO NHal k, oxo,
hydroxyal KylHer, -€HRNE2 r&teBeat sor 3aBept erdrcdopuiimaully, represents a
hydrogen atom or a hydr oxyal kyl',  -al k- COQal k, .-al k- CONR7Rs, -al k- NR7R8,.
al koxyal kyl , syestitgied waippone mzﬂar%#l%qeﬂn P&QTEal optl onal Iy |

substituted with one or nore hal ogen atons, epres s a hydrogen atom
or a hydr%xy%‘-llkﬁlepresﬁPRdeﬁYﬁ OJER K2 TN RS Ia‘fcirc%ﬁ'ﬂ'«lg? i koxyal kyl or *

al kyI radi cal _péé&aria]l I Y L]P—%db}é’hed WI]t_Ip 0 0 oxyaf@yi)gen at ons-,

‘alkyl radical optionally substltuted with one or more
halogen atoms,
or alternatively R;; and Riz together form with the

10 carbon atom to whlch they are attached a 3- to
lo—membered saturated mono- or blcycllc rlng,
optlonally contalnlng another heteroatom chosen from
oxygen, sulfur and nltrogen and being optionally
substltuted with one or more alkyl radicals,

15 Ar represents a phenyl or naphthyl radlcal these
dlfferent radlcals belng optlonally substltuted with
one or more’ halogen ‘atoms or alkyl alkoxy, -CO-alk
cyano, =-CONRj3Ris, alkylsulfonyl, -alk-NRisRig, —~NRisRis,
CF3, OCFs3, SOZNH2, hydroxyl or hydroxyalkyl radicals or

20 on 2 adjacent carbon atoms Wlth dloxymethylene,

Het represents ‘a heterocycle chosen from ben21mldazole,
benzoxazole, benzothlazole, benzothlophene, thlophene,
qulnazollne, qulnoxallne, qulnollne, pyrrole, pyrldlne,
1m1dazole, 1ndole,_lsoqulnollne, pyrlmldlne, thlazole,
25 .thladlazole, furan,,tetrahydr01soqulnollne and

tetrahydroquinoline, these'heterocycles being



or alternatively .Ra,| and Rl12 together formwi th the 10 carbon atomto.
which they are attached a 3- to 10-nmenbered-saturated nono- or bicyclic.
ring, optionally containing another heteroatom chosen3fSeptendeyge®d sul fur
and nitrogen and being optionally substituted with one or nore al kyl

radi cals, 15 Ar represents a phenyl or naphthyl radical, these different
radi cal s being optionally substituted ‘lth one or nore haI ogen atons or

al kyl, al koxy, -COalk, cyano, -CONR13R19, al'kylsul fonyl, -alk-NRL5R16, .
-NR15R16 CF3, OCF3, S02NH2, hydroxyl or hydroxyal kyl radi 'cals or .2'0 on 2
adj acent carbon atons with d| oxynet hyl ene, Het represents.a heterocycle ‘
chosen from benzi mi dazol e;, benzoxazol e, benzot hi azol e, benzot hi ophene,

t hi ophene, uPRBzehihdy qubﬁbi@utﬁé Wiqni poéi.oe, Mpye rivd Bogqyra hms,

i m dazo.le., indole, isoquinoline, pyrimdine, thiazole, 25 .thiadiazole,
furari, tet r OBh3dKBE 6 08LKkABY 1 nal kpuyEarpanytr ook o Ydeoxy he skt Metoer ocycl es
bei ng. ﬁggenbqu 2004 116 optionally substituted with one,or nore :
hal ogen ato breaficAL s'aI koxy, al koxycarbonyl - oxo, hydroxyl, OCF3 or CF3
radicals, Rl3 a R areld ntlcal df rent,, represent. 5 a
hydr.ogen at O%‘} o%glain%( fky"f rad| g O HIG e&Ylnacﬁ \fieli EERL At GPRESNGget her

forn1mﬁth5th§ H&&£8§89 QEQH]OLOaMhanyl radical or alternatively Ris

and Riq together form with the nitrogen atom to Wthh
they are attached a 3— to 10—membered saturated mono~
or brcycllc heterocycle, optlonally contalnlng another
heteroatom chosen from oxygen, sulfur and nltrogen and

10 berng optlonally substituted with one or more alkyl
radicals,

Rys and Rys, which are identical or different, represent
a hydrogen atom or anm alkyl radical or alternatively Ris
and Rj¢ together form with ‘the nitrogen atom to which

15 they are attached.-a 3- to 1l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
hetercatom chosen from oxygen, sulfur and nitrogen and
being optlonally substltuted with one or more alkyl
radlcals,

20 the optlcal 1somers of these compounds and thelr salts
w1th a pharmaceutlcally acceptable 1norganrc or’ organlc
acrd
with the exception of the compound for whrch'Rg and R3
represent phenyl radlcals, Ry represents a radlcal

25 -N(Rq)SOZRs for whlch R4 represents a phenyl radlcal and

Rg represents a methyl radlcal



they are attached.a.3-- to 10-nenbered saturated nono or bicyclic
heterocycl e, optionally containing another heteroatomchosen from oxygen,:
sul fur ‘and nitrogen and . 10 being optionally substituté®eptembesd80br nore
al kyl radicals, RLl5 and Rl1-6r which. are identical or different, represent
a hydrogen atom or an al kyl radical or. alternatively R15 and R16'together
formwith the nitrogen atomto which 131lf’hey are attacheda 3- to '

10- menber ed saturated nono or bicyclic heterocycle, optionally containing
anot her het-eroat om chosen from oxygen, sulfur and nitrogen and being
optlonally substituted with one or nDrelaIkyI. radi cal s, 20 the optical

i soners of these conpounds and their salts wth a pharmaceutically
accept abl e i norgani.c- oBorga@bmpoanddqfrﬁmmmmiﬁn(Iﬂmsqdorduﬂqxﬂd; R1 _
represents a radical . 25 -N(R4)502R6 for which R4 represents a phenyl
radi cal and Ré2iBpPeséft ¥hiachet hyl radlcal 3 Septenmber 2004 117 Conpound.
of formul a (I) accordin éﬁto claim6 n which Rl represents a radical --N

(R4) - SO2R6r Rzr?%lf)‘?%‘:s‘é saéatdri‘eqala “%@ﬂﬂ'smﬁch is unsubstituted or
substituted with one or 1al oge aI kyl , al koxy
11 wor omet Ry 1ZSRTT 06T GHO i BN, BT tnehBat gkyrRy Pror
:Slylrﬂ g&r@p;gﬂ%ggkﬁutgéhﬁwg?g%ﬁ% andorﬁllL enyClhOS‘%ISsaftrci’?'(in81 Eﬁ’é"l r‘?g“i?&s’m bl e for '
alkoxy; trlfluoromethyl trlfluoromethoxy, cyano,
~CONRﬁ%, hydroxyalkyl or —alk NRﬁQ radicals; or a
heteroaromatic chosen from the-pyrldyl -pyrlmldyl
thiazolyl ‘and thienyl rings, it being possible for
10 -these hetercaromatics to be unsubstituted or
substituted with a halogen dtom or an alkyl, alkoxy,
hydroxyl, trifluoromethyl, trifluoromethoxy, -CONR;R; or
hydroxyalkyl radical
Ry represents either a phenyl which is unsubstituted or
15 substituted with one or more halogen atoms or alkyl
alkoxy, trlfluoromethyl trifluoromethoxy, cyano,
—CONR7R3, hydroxyalkyl or -alk~NRsRs radicals; or a
heteroaromatlc chosen from the pyrldyl pyrlmldyl
thlazolyl and thlenyl rlngs, it belng pOSSlble for
20 these heteroaromatlcs to be unsubstltuted or
substltuted w1th a halogen atom Oor an. alkyl alkoxy,
hydroxyl trlfluoromethyl trlfluoromethoxy, ~CONR7Rg orx
hydroxyalkyl radlcal
Ry represents -Het or.Ar,

25 'Rg represents a hydroxyalkyl or alkyl radical



.10 these heteroaromatics to be unsubstituted or substituted with a hal ogen
~atomor an al kyl, alkoxy, "~ hydroxyl,.trifluoromethyl, trifluoronethoxy, .
- CONR7R8 or hydroxyal kyl radical, R3 represents eithep Sepjamehef200hi ch is
unsubstituted or 15 substituted with one or nore hal ogen atons or al kyl ,
al koxy, -trifluoromethyl, trifluoromethoxy, cyano, -CONR7R8, hydroxyal kyl.
or -'alk7NR7R8 radicals; or a heteroaraddétic chosen fromthe. pyridyl, :
pyrimdyl, ..thiazolyl and thienyl rings, it being possible for 20 these
heteroaromatics to be unsubstituted or". substituted with a hal ogen atom or
~an-al kyl , . al koxy, .hydroxyl, trifloromethyl,.trifluoronethoxy, -CONR7R8 or
.R4.-.represents -Het or. Ar, Rs represents a hydroxyal kyl or alkyl. radica.
3 Septenber RO0ZNd 1RsRWhdnd R8e vdeohigré bdediiféekeot, deptesent,a
represent a hydrogen atom or an alila'/l ‘radical or alternatively R7 and RS.
t oget her for AYAFPASEhatARt PEgeR atbyd t adkteh o elterm aitahe®h a 3--to
10- menber ed saturated mopno- or bicyclic heterocycle, optionall 3{1 cont ai ni ng
anot her het ePBSt B CRIREIRY risHmigddh EhsuMEHE OF88 HitoFogen v ‘being -
optionally s ﬁ tituted wt ne or nore alkyl radicals, Ar represents-a -
phenyl or nag_ ?Hyﬁr?aafﬂé\n%?gegh@sg 1%° df? f%‘?%l?ﬁr?cgoﬁac%f%aqf‘é# APt onal Iy
substituted wi.th; QRe;QrnOPLELGL PSS OIB, £F, Al s Al koxy, - Q0 al k,
heteroatom”chosen'from oxygen, sulfur and nitrogen-and
being optionally substituted with one or more alkyl
radiéals,
Ar represents a.phenyl‘qr naphthyl radical, these
10 . different radicals being optionally substituted with
one or mdrelhalqgen'afoﬁs or—alkyl, élkoky, —C04alk[
cyano,’ -CONRisRi; -alk-NRysRis, ~NRysRis, CF3, OCFs, .SO,NH,,
hydroxyl or.hyd#0xyalkyl radicals,
Het represénts repreSenté a héterocYcle chosen from
15 benzimidazole, benzoxazole, benzothiazole,
benzothiophene, thiophene, quinazolihe;iquinoXaliﬁe,
quinoline, pyrrole, pyridine,'imidézole} indoie,
isoquinoline,"thiazole,ﬂthiadiazole{_fﬁrangctetrahyaro;
isoquinoline aﬁd tetrahydroquinoline,-thése
20 heteroéycles-béing optioﬁally substitdéedgwith one or
more halogén'gtbmslot-alkyl{'alkogy;ialkbkycgrbonyl,
0XO, hydroxyl,iOCF3fo£“CF§ radicais;w IR
Ris and-RM!?whichJaféfidentical'ofZdifféfénf; reprQSéht7_
a hydrogeﬁ,atdm“Qr én-élkyl:fadibélﬂar1&ltéﬁnativelyﬁRﬁ
25 . and Ry togetﬁer‘fdrm with theﬂnifﬁogén?étom-Ebywhich
they are_attaéhed a'3- toVIOEmembered~ééturétea"mbno;



i soqui nol.ine; ‘thiazole,..thiadiazole,.furan,:tetrahydro isoquinoline and

t et rahydr oqui nol i ne, . these 20 heterocycles belng optional I'y substituted
with one or nore halogen atoms or al kyl,: al koxy, ~ al ké8eptangmn@004 oxo,
hydroxyl ," OCF3 or CF3 radicals,. R13 and -R14r which. are identical or
different; represent a hydrogen atomor an al kyl radical- ..or ’ :
aIternatlver R13 cyano, CONRL3R14,. - alikr NR15R16, - NR15R16, CF3r. OCF3,
S02NH2r  hydroxyl or hydroxyal kyl radicals, Het represents represents a
het erocycl e chosen from 15 benzi mi dazol e, benzoxazol e, b.enzot hi azol e,
benzot hi ophene, thi ophene, .qui nazoline, quinoxaline, quinoline, pyrrole,
pyridine, imdazole., indole, and R14 together formwi th the nitrogen atom

to which they Arg allaghed Rc3e1k0 LRrABRASTE] BALUEALAY BRRAC3 Septenber
2004 119 orqﬁtégéﬁrc heterocyC%c opt?onally goﬁtalnlng gnotﬁereheteroatont

chosen fr ompeLaest oxilldhés cand roit bageRnandulerngnaphierakky sulstitut ed
with one or nore al kyl radicals, Rl5 and R16,. which are identical or

di fferent, nefreseitichadiidr egestdtamedr watthabkyl oradbcal adkyal ternativel y
R15 and R16 together formwith the nitrogen atomto which they are
attached a FadicalG,menber ed saturated nmono or bicyclic heterocycle,
optional I'y containi-ng anot her. 10. het eroat om chosen from oxygen, sul fur and
nltrogenfhndhsb@m%gRﬂpthhshl?rgub@?FFHF%H QFt%lgﬁ%r%ﬁtnDF%Pé$%?mtradlcals

a hydrogen atom or an alkyl radical or alternatively Ris
and RM togethe: form w;th the nitrogen atom to which
they are attached a 3~ to l0-membered saturated mono-
or bicyclic heterocycle, optionally containing another
10 heteroatom chosen from oxygen, sulfur and nitrogen and
‘being optionally substituted with. one or more alkyl
radicals,
the optical isomers of these compounds and their salts
with a pharmaceutically acceptable lnorganic or organic
15 acid
with the exception of the compound for which R; and Rj;
represent phenyl radicals, Ri represents a radical
—N(R4)502R5 for which Rq represents a phenyl radical and
Rs represents a methyl radlcal
20 10. Compound of formula (I} accordlng to
claim 6, chosen from the follow1ng compounds
N- {1 [b15(4 chlorophenyl)methyl]azetldln 3 yl} -N-
chloropyrld ~2- yl)methylsulfonamlde,
N {1-(bis(4- chlorophenyl)methyl]azetldln 3 yl} N—(6—

25 ethylpyrld 2 yl)methylsulfonamlde,



the -optical isoners of these conpounds and their salts with a
pharmaceutically acceptable inorganic or organic 15 acid, wth the
exception of the conpound for which R2 and R3 represetSepresmiyer 2084l cal s,
Rl represents a radical -N (R4) SO2R6 for which R4 represents a phenyl
radical and R6.represents anethyl radical. 10. Conpound of fornula (I)-
accordi ng to claim6, chosen fromthe 1f2qJ | owi ng conpounds:

N-{1-[bis(4- chIorophenyl)nethyl]azetldln 3-yl}- N—(6

chl oropyri d-2-yl ) nmet hyl sul f onam de. .

N-{1-[bis(4-c. hIorophenyl)nethyl]azetldln 3-y1}--N-(6 2- 5

et hyl - pyrid-2-yl)"methyl sul fonam de, 3 Septenber 2004 120

N-{1-[ bi S(4NCQ [%RFQQlalchﬂgEB¥Heﬁ§ﬂhg'tHy%]XE}etlj\ﬁldln 3~ yl} ~N-

qui nol-- 6- yl nmet: ylsu fon

N-{1- [bl5(4qﬁEh%&QBh?ﬂmbkﬂglQﬁhk@ﬁshhgén 3-yl}-N

qui nol - 5-yl et hyl sul fonam

N-{1-[bi 3(4NCJ!hOY[QﬂBQﬂ)‘bhﬂlﬁ'&:Bﬁéhbﬁ?ﬂtnétﬁy31MbbtJNdJ.n 3-yl}-N- ;
.1 soqui nol - 5-yl met hyl sul f onam de, N-{ [ bi s-(4- chlorophenyl) met hyl 7]
azeti din- 3-ﬁhlhoi—E—gymedh§§$hMEbhyM$détonan1de N-.{ 1- [bis

(4--chl orophenyl ). nethyl ] azetidin-3-yl } -N (21--. 10

oxi de- pyﬁldN&{yFﬁbubyHsahﬂomaphdaylhMetmE&]3Set4&;h breyetn- [2 2. 1]
hept -.. 2-yl - N- - { [bis (4-
chIorophenynﬁmﬂphwbﬂaiewﬂmﬁhhslym}ﬁenhykéaflfonan1de N (1R 2R 48)
-bicyclo [2 hept - 2- ﬁ
chIorophenyNT&&FH#PFAQGFP&PﬁoBh?P¥#é@ﬁ?h¥& ﬁéﬁ5h¢a9-3 yl}~N-pyrld—

3 ylmethylsulfonamlde,
N- {1 [bis (4~ chlorophenyl)methyl]azetldln 3 y1l}-N-{1-
10 oxide-pyrid-3- yl)methylsulfonamlde,
N- (lR,ZS 48)—b1cyclo[2 2. llhept 2 yle {1 [bis (4-
chlorophenyl)methyl]azetldln -3- yl}methylsulfonamlde,
N- (1R,2R 4S)*b1cyclo[2 2.1]hept-2- yl—N {1-[bis{4-
chlorophenyl)methyl]azetldln 3 yl}methylsulfonamlde,
15 N {l [bls(4 chlorophenyl)methyl]azetldln 3 yl}—N—(3 5-
dlfluorophenyl)methylsulfonamlde,
N- {l [bls(4 chlorophenyl)methyl]azetldln -3-y1l}-N-
(thlazol 2 yl)methylsulfonamlde,
N- {l [bls(4 chlorophenyl)methyl]azetldln 3- yl}—N—(B—
20 rmethoxyphenyl)methylsulfonamlde,
N {1 {bls(4-chlorophenyl)methyl]azetldln 3- yl}-N (3—
hydroxyphenyl)methylsulfonamlde,
N {l [bls(4 chlorophenyl)methyl]azetldln 3 yl} N (3-
hydroxymethylphenyl)methylsulfonamlde,
25 Ethyl N- {l [blS(4 chlorophenyl)methyl]azetldln 3 yl}—N«

(methylsulfonyl) -3- amlnobenzoate,



15 N-{l [b| s(4-chl orophenyl)rret hyl azet i d| n-3-yl}- N-(3 5

~di fl uor ophehyl ) met hyl sul fonam de, - - . 7

" N-{1--[bis(4-chl orophenyl’) et hyl ] azetl din-3-yl}- N 3 September 2004
(thiazol - 2-yl net hyl sul f onam de, _

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

met hoxyphenyl ).- met hyl sul f onani de, N-{ 12}bis (4-chl orophenyl )

met hyl Jazetidin-3.-yl}-N (3-.. hydroxyphenyl )net hyl sul fonam de,- N-{ 1.-
[bis (4-chlorophenyl) nethyl] azetidin-3-yl}.-N (3 '
hydr oxynet hyl phenyl ). met hyl sul fonami de, 25 Ethyl N--{1- [bis

(4-chl orophenyl) methyl] azetidin:-3--yl )-N- (nethyl sul fonyl)

- 3- ani nobenzvat B+ [ Bi Septetnbero@00dy N2dethyljazetidin-3-yl} -N- (1-
N-{ 2=[ bi s(4-chl orophenyl ). methyl ]Jazetidin-3-yl}-N-(1

i sobut yl pi peisebut ylp e hidsét ¥ bimestidel sulfonamide,

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

N-{ 1- [ bi s(4-Brberaphetyl ) neehy (] ctetafinharyl ey Iszetidin- 3-

di f | uor obenzyl f an ne, -

N-{ 1- [ bi s( 4-¥%h %%%enynrrethyuazetudun 3-yl}-N (3, 5-.

N {1 [ bt S AR BT B TS B RO Tepet s S A tigtin3-yL1-N- (3, 5-
(pyrid-3-yl ﬁt{y@%&%ﬁz&? Al de, N { 1-- [bis (4-fl uorophenyl) met hyI]

azetidin- rophenyl ) met hyl sul f onam de,

RS) - N { 1- [ (= I
(N et optent vy lmn st st

(R --N-{1-[ (d: £hh®¥ Vvt et Syt dreidnd g, azet i di n- 3-
yl }-N-(3,5-difluorophenyl)nethyl sul fonam de;:
N-{l-[bis(4- chlorophenyl)methyl]azetldln 3-yl}- N—
10 (Pled 3 ylmethyl)methylsulfonamlde,
" N- {l [blS(4 fluorophenyl)methyl]azetldln 3~ yl} -N-1(3, 5-
dlfluorophenyl)methylsulfonamlde,
(RS} N-{1 [(4 chlorophenyl)pyrld 3-ylmethyl]azetidin-3-
y1}: N-(3 5- dlfluorophenyl)methylsulfonamlde,
15 (R) =N~ {1 { (4~ chlorophenyl)pyrld 3- ylmethyl]azetldln 3-
yL}-N-(3,5- dlfluorophenyl)methylsulfonamlde,
(S)-N {1~ [(4 chlorophenyl)pyrld 3~ ylmethyl]azetldln 3-
- yl}-N-{3,5- dlfluorophenyl)methylsulfonamlde,
'(RS)—N {1-{ (4~ chlorophenyl)pyr1d—4 ylmethyl]azetldln 3~
20 yl} -N- (3 5- dlfluorophenyl)methylsulfonamlde,
( ) ~N- {1 [ ¢ 4- chlorophenyl)pyrld 4- ylmethyl]azetldln 3—
yl} N {3,5- dlfluorophenyl)methylsulfonamlde,
(S)—N {1- [ 4 chlorophenyl)pyrld 4 ylmethyl]azetldln 3—
yl} N (3 5- dlfluorophenyl)methylsulfonamlde,
25 (RS)-N-{1-[(4- chlorophenyl)pyrlmld -5~ ylmethyl]azetldln-

3~y1l}-N (3 5- dlfluorophenyl)methylsulfonamlde,



. (S)--N-{1--[(4-chlorophenyl)pyrid-3-yl methyl]azetidin-3
3, 5-di f1 uor ophenyl ) net hyl sul f onam de,
S

I}--N-(

RS) - N-{1-* [ (4-chl or ophenyl ) pyri d- 4- .yl et hyl ] azet i di n3&gptember 2004
}-N-(3,5- d|f|uorophenyl)nethylsulfonanlde

R)--N-{1-[ (4-chl orophenyl)pyrid-4- ylnethyl]azetldln yI } -N- (3,

-di fl uor ophenyl ) nethyl sul fonam de, .

) - N-{ 1-[ (4- chl or ophenyl ) py. ri d- 4- yl iyl ] . azetidin-3 yl) --N- (3
-di fl uor ophenyl )'net hyl sul' f onam de, 25 _

RS) - N-{1-[ (4-.chl orophenyl ) pyrim d-:5-yl nethyl Jazetidin . -
.-yl }-N- (3, 5-di'fl uor ophenyl ) net hyl sul f onam de, 3 Septenber 2004 122
R) - N-{1- [ (4- chl or ophenyl )-pyri m d- 5-yl net hyl ] azeti di n-

-yl} - N- (3, SR~ drdpierplomeprhenyd) pymamide5-ylmethyl]azetidin-

) -

S)-N-{1- [(4 chlorophe rimd-5-ylnmethyllazetidin 3--yl }-N (3,
-difliioroptedyl 7&%t%%&ﬂﬁ&u§ﬁ§ﬁhééyl)mEtﬁylSUlfOHamidep '
.{1-[bis(4- chlorophen met hyl ] azet zdi n- 3-yl } - N-(3 o

di fI vor opherfly B2yt fs(Lﬁ gmoa’éenﬁ%éwréfﬂﬂicaryl%l@ﬁ’eyé1aﬁ@tmwr sal t's

N Nl 4 ANGoRL a0 B0 ARhG O gL gani Gt & 11 N L 1

is (4-c en na '

anaits o %‘“s-}% S oRIEY | B suLonan de, | Lo optical | sorer s
acid, -12. 45 %%ET%erBEQQE @gugggngggg unds of formula (I) according to

claimé6, for. repr sen fcal -N(R4)R5 in which RS i's a .

hydr ogen aEﬂ@hr Bprizad hadhedk aﬁﬁléﬁQZrAéaPESQBkﬁﬁ%g Het and Riz. is a
hydrogen atom characterized.in that a derivative.

_ pharmaceutlcally acceptable lnorganlc or. organlc ac1d
_ 11.- N—{l [bls(4 Chlorophenyl)methyl]— 7
10 azetldln—B yl}—N—(3 5- dlfluorophenyl)methylsulfonamlde,'
' _1ts optlcal 1somers and 1ts salts w1th a
pharmaceutlcally acceptable 1norgan1c or ofoanlo ac1d
'12.7 Process for preparing the compounds of
formula (i) accordlng to claim 6, for which Ry -

15 represents a radical *N(R4)R5 in which Rs is a hydrogen
atom,. Rq 1s a radlcal CRaﬂhz—Ar orT—CRlﬂhz Het and Riz.
is a hydrogen atom, characterized in that a derlvatlve
Rb—CORn for whlch Rn has the same meanlngs as in clalm

6 1s reacted w1th a derlvatlve of formula

Al
|

H
20 2

Rb represents a radlcal Ar or - Het Rg, R3, Ru Ar and Het

have the same meanlngs as ln clalm 6 the product is



Rb- COR11 for which Rl1 has the sanme neanings as in claim6 is reacted with
a derivative of fornula: R2 Rb representsa radical Ar or. Het; R2Z R3, R1l Ar
and Het have the sane nmeanings as in-claim®6, the proétﬁemer@esm@@tenber
2004 123 isolated and it is optionally. converted to a 13. - Process for-
preparing conpounds of fornula (1) according to cl ai m 6, for whi ch R1
represents a radical -N(R4)- COR5 in which R4 is a radical -C (RL1) (R12)
-Het or -C (R11) (R12) -Ar and R12 is &2hydrogen atom characterized-in
that a derivative ‘Hal-COR5 is reacted with a derivative of fornula: N Rai..
. Rb H. 10 Hal represents a hal ogen atom Rb represents a radical Ar or
Het and R2, R3, Ror Rl11, Ar and Het have the same 'neanings.as in claim
"the product is isolated and - it. is optionally converted to a
phar nmaceut i caﬁpyaéééeﬁvébi‘é sal eptimnaldy comyvsgdssl ftor aprepari ng the
conpounds of fornul a g . according to. claim6, for which RL.: represents
‘a radical -W?ﬁ&a?eu B?%lifnacc%ti%@@a s radical. -C (Rll) (R12) -Ar

N o
or Q(RLi) '(RL2) -Het’ l§and9rocesé for pﬁgﬂé¥¥ﬁé %&%g%é%d%h%racterlzed

Formula (I) accordlng to claim 6, for which R;

5 represents a radlcal ~N(Rq) -CO-Rs ln-whlch Rsy 1s a
radical ~C(Ru)(Rn)—Het or —C(Ru)(Ru) Ar and Rp is a
hydrogen atom, characterlzed 1n that a derlvatlve

Hal- COR5 is reacted with a derlvatlve of formula

10 Hal represents a halogen atom Rb represents a radical
Ar or Het and Rz, R3, Rs, Rii, Ar .and Het have the same
meanings as in claim 6, the product is isolated and it
is optionally converted to a pharmaceutically
acceptable salt.

15 - ' 14. Process for preparlng the compounds of
formula (I) accordlng to clalm 6 for Wthh Rl
represents a radlcal N(Rq) SOZRG in- Wthh R4 lS a
radlcal —C(Ru)(Rn) Ar or —C(Ru)(Rn) Het and Rn lS a
hydrogen atom, characterlzed 1n that a derlvatlve

20 Hal SOZRG 15 reacted w1th a derlvatlve of formula




2'0 Hal -SO2R6 is reacted .with'.a "derivative of formula: 3 Septenber 2004 ;
124 R2;, R3, R11 and R5 have t he. sane neanings as tn claimé6, Hal
represents a hal ogen atom and Rb represents a- radlcal3ﬁbnmm$q%%m4the
product is isolated and it is 5 optionally converted to a pharmaceutically
acceptable salt. 15_ Process. for preparing the conpounds of formula (1)
according 'to cllaim6 for which R reprgsents aradical -NR4)R5, :
characterized in that a derivative 10 R5(R4)NH is reacted with a derivative
of formula: RZ R3~ N 40 R2, R3, R4 and R5 have the sane neanings as in
claim®6, the product is isolated and it is ;optionally converted. to a
pharmaceutical | y' acceptabl e salt._ 15 16. Process for preparing the
conpounds of fornula (1). according to claim®6 for-which Rl represents a
radi cal’ - N(R4) SO02R6i charactegi zed in that a derivative Hal-S02R6 is
reacted with a derivative of for a 3 Septenber 2004 125 R2, R3, R4 and
R6 have the sanme neanings as in cla m 6] argl,Hal represents a halogen
atom. the product is .isolated and|opt onal y.converted to a
pharmaceutically = - N Rb

H

R,, R3, Ri: and Rs have the same meanings as in claim 6
Bal represents a halogen atom and Rb represents a
radical Ar and Het, the product is isolated and it is

5 optionally converted to a pharmaceutically acceptable
salt

15. Process. for preparlng the compounds of

formula (I) accordlng to clalm 6 for whlch Rl represents
a radical -N(R4)Rs, characterized in that a derlvatlve

10 (R4)NH is reacted with a derivative of formula

N
o

]

Rz, R3, R4 and Rg have the same meanlngs as in clalm o,
the product is lsolated and it is optlonally converted
to a pharmaceutlcally acceptable salt.

15 g : 16 Process for preparlng the compounds of
formula ( ) accordlng to clalm 6 for whlch Ry represents
a radlcal -N{R4) SO2Rs, characterlzed in that a
derlvatlve Hal-SO,R¢ is reacted with a derivative of

formula:



acceptable salt. 17. Process for preparing the conpounds of formula (1)
according to claim6 for which Rl represents a radical, -N (R4) COR5r
characterized in that a derivative Hal-COR6 is reacteéSﬂmmmmﬂéﬁﬁﬂvatrve
of formula: R3.J .10 R2, R3, R4 and R5 have the sane neanings as in claim
6 and Hal represents a halogen atom the product is isolated and optronally
converted to a pharmaceutically acceptable salt. 15 18. Process for
preparing the conpounds of fornula (I) according to -.clai.m 6 for which
-R represents a-radical -N (R4) -S02-R6, R4 is a radrcal Het or Ar,
characterized in- that a derivative Rd--NH S02-R6 is reacted with a
derivative of fornula: 3 Septenber 2004 or R2 R3\ Rd represents a radical
Ar or Het, R2, R3 and R6 have the - meanings as in: claim6 and Ms
represents a. 5 methylsul fonyl ox®,radical, the product is isolated and it
is optionally . converted, to a phRar eutrcally acceptable salt... 19.
"Process for preparing t he conpounds formula (1) according to cIa|n16
characterized in that 10 a derrvatrve R2-CHBr-R3 is reacted mnth a.
derrvatrve of : O TNH

I
R4

R>, R3, R4y and Rg have the same meanings as 1in claim 6
and Hal represents a halogen atom, the product is
isolated and optionally.cbnverted to a pharmaceutically
5 acceptable salt.
17 Process for preparlng the compounds of
formula (I)- accordlng to claim 6 for which R1 represents
a radlcal —N(R4)COR5, characterlzed in that a derlvatlve

Hal-CORg is reacted with a derivative of formula

12
Rg_.\\

N_._.._.

“NH

R4
10

Rz, R3, R4 and R5 have the same meanlngs as in claim 6
and Hal represents a halogen atom, the product is
lsolated and optlonally converted to a pharmaceutlcally
acceptable salt

15 18 Process for preparlng the compounds of
formula (I} accordlng to- clalm 6 for whlch Rl represents
a radlcal N(R4) SOZ—RG, R4 is a radlcal Het or Ar,
characterlzed in that a derlvatlve Rd NH- 502 Rs is

reacted w1th a derlvatlve of formula



formula: HN I 126 \R.1 Rl, R2 and R3 have the sanme neanings as in claim®6,
the product is isolated and it is optionally converted to a 15 ,
phar maceutical 'y acceptable salt.. 20. Process for preﬁeﬁﬂpmﬂhﬁlﬁ@mﬂ:onpounds
of formula (l.) according to clain16 for which- R represents a radical -N
(R4) -SO2-R6 for which R4 is a piperid-4-yl radical substituted on the
nitrogen with.an al kyl 20 radi cal, chataéterized in that a correspondi ng
conmpound of“forrmula (I) for which R represents a radical 3 Septenber 2004
127 --N(R4)-S02-R6 for .which R4 is a piperid-4-yl radical is

al kyl ated, .the product is isolated and it is optionally <converted to a
pharn&ceutlcally acceptable salt. .21. -Process for preparing the conpounds
of formula (1) -according to claim®é, for which. Rl represents a radical -N
(R4) -S02-R( for mhlchRR4 is a phenyl radical gubstituted with a
pyrrolid-1-yl radical,{characterized in that pWtrolidine is reacted wth
a correspondi ng conﬂ%ygg\of formula . (1) for ifh 10 Rl represents' a

radical -N (R4) SO2R6 formywhich R4 is_ a phenyl ragical -substituted with a
hal ogen-atom the producf i i solated and it |s optignally converted to a
pharmaceuti cal |y accept ab alt !

\\DH | . \\YDNE
Rd represents'a radlcal Ar or Het, Rg, Ri and Rg have
the same meanlngs as im claim 6 and Ms represents a.

5 methylsulfonyloxy radical, the product is lsolated and
it is optlonally_converted-to a pharmaceutlcally
acceptable salt

19 Process for preparing the compounds of
formula (I} accerding to claim 6, characterized in that
10 a derivative Ry;-CHBr-R; is reacted with a derivative of

formula
HN-—

“a

1

Ri, R; and R; have the same meanings a&s in claim 6, the
product is isolated and it is optionally converted to a
15 pharmaceutically acceptable.salt
20 Process for preparlng the compounds of
formula (I} accordlng to clalm 6 for whlch R1 represents
a radical N(R4) 50, RG for whlch Ry is a plperld 4 yl
radical substituted on the nitrogen with an alkyl
20 radical characterlzed in that a correspondlng ‘compound

of formula (I) for which Rl represents a radical



10
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127

~N{R4) ~S502-Rg for which Ry is a piperid-4-yl radical is
alkylated, the product is isolated and it is optionally
converted to a pharmaceutically acceptable salt

21. ' Process for preparing the compounds of
formula {I) accordlng to clalm 6, for Wthh Ry
represents a radlcal -N(R4)~SOZ Rg for whlch R4 is a
phenyl radical substltuted with a pyrrolid-1 yl
radical, characterized in that pyrrolidine is reacted
with a correspondlng compound of formula (I) for which
Rl represents a radical” —N(R4)SOZR5 for which Ry is a
phenyl radlcal substltuted with a halogen atom, the
product 15 lsolated and it is optlonally converted to a

pharmaceutlcally acceptable salt





