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{54) Titte: PHARMACEU'I'ICAL COMPOSITIONS CON'I'AINING AZEI'H)INE DERIVATNES NOVEL AZEI'H)NE h
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(54) Titre : COMPOSITIONS PHA.RMACEUT[QUES CONTENANT DES DERIVES D'AZETIDINE, LES NOUVEAUX DE
RIVES D' AZETIDINE ET LEUR PREPARATION _ : '

: . '(5T) Abstract: -The invention concemns pharmaceutical compositions
Rz containing as aclive principle a compound of formuiz (I} whemin: R,
represents a -N(RORg, -NR)-CO-R;, -N(R)-S0.R¢ radical or one of its -
' phammaceutically. acceprabie salts, the novel derivatives of foxmu!a D, their
: (I) pharmacentically accepmble salts :md their prepamuon

o

N— .
’ . {57} Abrégé : La présente inventon concems ds compositions pharmaceu-
: tques contenant comme principe actif au moins un composé de formule :dans
\ laqueile R, représente un mdical -N(R.Rs, -NR)-CO-Rs, -N{R)-80,.Rg on ue
R de ses sels pharmaceutiquement acceptables, Tes nouvesux dérivés de formule.
™ (D). leurs seis pharmacettiquement acesptables et leur préparation.
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represents a -N(R4A)Rs, -N(R)-COR5, -N(IL)-S(%,, radical or one of its
pharmaceutical | y. acceptable salts, ‘the novel derivatives of formula (1), :
their pharmaceutically acceptable salts and their preBdieatdndrer 2084) - Abrege -
La presente invention conceive des conpositions pharnaceu- uques
contenant conme princi-pe actif an.-noles on. conpose de-formul e :dans '
| aquel | e R1 rBPr 83488%63¢n radical - N(R éRS _14( &) - CO- FRGT /HI(R)/MR02R 0U up
de ses sell pharnmaentiquenent acceptabl | es nouveaux derives de’
formule." (1), leers seis pharnaceuthuenent acceptabl es et |eer
preparation. 3 Septenber 2004 WO ' Ol/ 64634 .| PCT/ FRO1/ 00602 PHARNMACEUTI CAL
COVPCSI TI ONS CONTAI NI NG AZETI DI NE DERI VATI VES, NOVEL AZETI DI NE DERI VATI VES
AND PREPARATI ON THEREOF In the first aspect of the present invention, there
is provided a pHERGEHTIGHL GRS 1T SRS GIANEAINGIC ACFAGOINE i ngr edi ent

at | east one conpgung; ) a radical .
“N(R4)Rs, -N (R4) SO (%1%&’@@%%%[@ aDE%‘;Aeﬁr‘ﬁﬁsem i denti cal or
different, represent either &REARBAEION THBBEOFfrom phenyl, naphthyl' and.
i ndenyl , these aromatics bei ng unsubstituited or"’ substituted with one or
nore hal ogen atons or -al kyl, 3 Septenber 2004 |a al koxy, fornyl, hydroxyl,

trifluoronethyl, trlfluoro nethoxy -CO al k, , cyano, - COCH, CCOaIk
- CONR7RSr the first aspect of the present invention, there

1s 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 from phenyl, naphthyl ‘and . |
.1ndenyl these aromatlcs being unsubstituted or

.substituted w1th one or more_halogen atoms or.alkyi,



-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 radi cals; of -a heteroaromatic chosen from BSeptanbierl2004
benzot hi azol yl , benzot hi enyl, benzoxazolyl,. chromanyl, '’

2, 3-di hydrobenzofuryl, 2, 3-di hydrobenzothi enyl, furyl., -imdaz'olyl,

i sochromanyl ; isoquinolyl, pyrrolyl, apyridyl, pyrinmidyl, quinolyl, 1;
2,3,4-tetrahydroi so quinolyl, thiazolyl and thienyl rings, it being

pOSSIb|e for i Rese, hggg&ggrog?%%g§yio DL ENS tr|¢qijéyl L%ﬁgdtuted wi'th

a hal ogen atom or™ an al kyl xy, ~ hydroxyl, uor oret

trifluoronethexiexgyanco- aiQOOHraS@O&L@OOH CQ(MMWRJ& SRONR7RS, -
-al -k-NRgRl 0, - alkylsulfany kyl sul finyl, aIkyIsquonyI al kyl -

sulfanylalkchoakkyNsuhB;nalﬁykyﬁlfahyylSaﬂﬁﬁmbdfﬂi@yl(NaﬂkquoxyalkyI
radical, R4 represents. a radical -C(Rll) (R12) .- -Het, -(CRLl.1)

(R12). Ar AﬁulEQUYbalkykyb$uhﬁa@plmykylEﬁhkkgﬁ&ﬁ&ﬁunykaMkwdnogen atom-or-.a
hydroxyalkyl"alk CQCal k, . -al k- CONR7R8; . -al k-NR7R8, al koxy,- Ar, -Het, -

- CH2Ar , CI—IZkuYb?uth?Yl@h’GYbal hb@mwwl et std HHItNRIRe . ra@lmabﬁe or mor e

halogen atons, .. R6.- represents a hydroxyat kyl,  -al k- COCal k," -
- - al k- CONR7RBF aaP?t?F9¥8?m%Fk%x9 ogn’ ﬁ%ﬁm‘bﬁﬁiﬁﬁuryk}ﬁkbt or alkyl |
ifsas"bzadm LErAROLER, OB ensl Ly AP at M L o ,Qg'eﬁgz?o;h
ror an al kyl §agiﬁ§?‘ér8k5e1%cg€l5£]€i| V?'é/"cﬁhydrobenzothlenyl furyl 3 '
: lmldazolyl isochromanyl, 1soqu1nolyl pyrrolyl
pyridyl, pyrimidyl; quinolyl, 1,2, 3 4- tetrahydr01so—
_fquiﬁolyl, thiaéolfl and thiehyl‘rings, it being
Jpessible for theSe heteroarbmatics.to be unsubétituted
}or substltuted with a halogen atom or an alkyl, alkoxy,
L'hydroxyl trlfluoromethyl trlfluoromethoxy, cyano,
| '.—'_goﬁOH,'COOalk, ~CO-NH~NRoRyq, -CONR;Rg, -alk-NRsRy,
:“alkYISulfanyl,-elkylSUlfinyl, alkylsulfonyl alkyl-
}sulfanylalkyl, alkylsulflnylalkyl, alkylsulfonylalkyl
.or hydroxyalkyl radlcal
1R4 represents a radlcal C(Rn)(Ru) -Het, -Het,
';—(CRH)(RR)—Ar, Ar, cycloalkyl or norbornyl,
;Rs represents a hydrogen atom or a hydroxyalkyl
f—alk COOalk —alk CONRﬂQ, —alk NRﬁﬁ, 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



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,. suBfSeptemierZ004ogen 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, aIkyIcycFBaIkyI -al k-0-al k or hydroxyal kyl
radi cal or alternatlvely RO and R together forn1 with the nitrogen atomto
whi ch t hey - areliatatlacipéd omald yt eub@tmeabededlthsaturarh@eleOhalm@@xﬁ urat ed
_mono- or bicyclic het erocycl e, -optionally containing another heteroatom:
chosen frcnn&i@?@en sul fur and. ni-trogen and. being optionally substituted.
with one of nore alkyl, -.CQOalk, -COCalk, -CO -NHalk, -CS NHalk, oxo,
hydroxyalkle7 aﬁﬁkB{beﬂh@Qh aRﬁ)ﬂd%Ptﬂddﬁc@EsdREEeI@pteseﬁpseaenhydrogen
catom or a-=hydroxyal kyl , -al k- COQal k, -al k- CONR7R8, -al k- NR7R8,
al koxyal kyl-B ﬂ:mgﬁé‘t atepar ancRpkil - BRALFRY| OF adil barnapi Yohal Ry

substi tut ed: h.one or nore halo en atons, R12 represents a. hydrogen at om
or a hydroxy: éﬁk%‘f’ 809%‘1:? ‘g'f REONR7 S 98T | 3ERFRB ¥Rigk oxyal kyl or

al kyl BSep (%41 cI tj onal | su stltuted th-one or nore:
hal ogen. at%ns 8F “a FEP%Q 8 § F§§ %ﬁ e$g R HeR ?qnmﬁ%ﬁth the ‘7
car bon atO”bEObWQ&EﬂlEhﬁgtgrgcgalQChggtfoéallf QOntalnlng another .
heteroatom chosen from oxygen, sulfur and nltrogen and
belng optlonally substltuted w1th one or more alkyl

.)radlcals,

f¥R9 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 nltrogenr_
: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 ;alkml.
-‘COOalk _21k-CONRqRg, ~alk- NR—;Re,.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—alk—‘

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



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

radi cal s, Ar represents a phenyl, naphthyl or indenyl g&dptmhber200hese
different radicals being optionally substituted with one or nore hal ogen
atons or. alkyl, alkoxy, @O alk, cyano, --000H, -COCalk, -CONR13R14,

CO NH NR15R16, al kyl sul fanyl , aIkyIsuﬂFlnyI al kyl - sul fonyl, -alk-NR15R16,
-NR15R16, al kyl t hi oal kyl fornyl CF3, C[FS Het, -0-al k-NH cycl oal kyl
SO2NH2, hydr:oxyl hydrox al k - NHCCal k NHCOOaIk radicals or.on 2

. adj acent caFBSﬁca%oﬁetwsﬁlh%%%%’%hws% wih Qe Usdinie daoged

10 menber ed-upsat urated or saturated mono- or bicyclic heterocycle

cont ai ni ng oﬁ 8P nore het er oat ons Chosen fron1oxygen sul fur,.and

i Lrogen opLLogaLLysubaLLl uk Sd ML R, OS89 6chal pgen atam o

aIkyI "al koxy,- a oxycar 'aX0 or " I'ca

ni t rogen- CO“EQEBbHQaPSEGEQCN&léﬁ éﬁeﬁmhfgndéﬁgﬂﬂéﬁ'd‘ij“té ﬁﬁﬂx'd'zed form
R13. and. R14; which are identical. di-fferent, represent- hydrogéen atom-

or an al kyl: naﬂlbsa!ed%aaui@t@atmd@y cR_iaolcmdrcR%dgqgQiﬂteﬂorfﬂl With the
nitrogen atomto which 3 Septenber 2004.1d they are attached a. 1o _;;

10- - mrenber edcsatummd aRGohe It €yed tdm - disi s ciedre, o:qa;ero,nal § y
cont ai ni ng ‘anot her.” het eroat'om’chosen “fr.om oxygen, . sul fur:and: nltrogen and
sulfur and nltrogen and belng optlonally substltuted R

' Wlth 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,
\éto¥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~Vto.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
_thydroxyl radlcals, the nltrogen containing heterocycles
: belng'thlonally in their N—oxrdlzedrform{.
‘aRn-and-Ru; which are identicalior different represent
-na hydrogen atom or an alkyl radlcal or alternatlvely Rn:

Qand RH together form w1th the nltrogen atom to Whlch



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 f@8Septenivert2084
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. nitrodén and being optlonally substituted
with one or nore-alkyl radicals, alk represents an al kyl or al kyl ene
radical, the alkyl and al kyl ene radicals and portions and the al koxy

radlcals andtpeit hea" 8t8Len he_ f ght or_branched chain _and
contain 1 ,to 69car bon at o%fg £Ang t én%:@c‘f%ﬁﬁ% é %‘f%’é‘?g ‘gdﬁ?%ﬁ’n 3 {0 10 .

carbon at onsort becopli€ahet sp8EYS1 Of ounds h lts.:with
a pharnaceutlcalIy9acceptableag?norga%$€§§?£%gganlc %%?gn& gééﬁignber 2004.
| e The conpobetepbatonnuhesén)rian syedn Rs@neh R3nd epfes 5%@ R
radical s, Rl represents a radical -N (R4)_S02R6, R4 represen enyl

radi cal and Re1ng eppebem bl a sBb iyl t utaek oal th Sorde e i 8§l i synt heSI s

i ntermedi ate in pat.ent WO 99/01451.._.The ot her -conpounds t'heir .
pharnaceutlc%?@yc%t%eptable sal'ts are novel" and as. such forn1part of the
‘invention. n for Ia ) 3 Septenber 2004 - . =

15 -and m: whlch are 1dent1cal or dlfferent represent

._a hydrogen atom or an alkyl radlcal or alternatlvely Rn -

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

‘ Qr:bleyctlc,heterecycle, thlonallyaeontalnlng'another‘.
rneterdatom'cnesen from oxygen, sulfdr.and;nitrogen and
fbeing thiénaily subetituted nith one or ﬁOre'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‘ -

,dtne‘pptlcal isomers of these componnde-and their salts:
Ewith a pharnaceﬁtically aeceptable_inorganic.er organic

. acid.



Rl represents a radical -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 indenyl, these,.. ar df®pteoseheDg
unsubstituted or substituted with one or nore hal ogen atons or al kyl,

al koxy, fornyl,. hydroxyl, tr|fluoronethyl trifluoro- methoxy,. -CO alk,
cyano, -COON, .000al k, CCNR?RBr -CO qﬂH—NRleO al kyl sul fanyl

al kyl sul fi nyl, aIkyIsquonyI 10 al kyl sul f anyl al kyl , alkylsulflnylalkyl
aIkyIsquonyIaIkyI hydroxyalkyl or -al k- NR7R8 radlcals or-a

het er oaromati c. chosenTheoanpqznﬁum§Ifbrm@b@zbihlégnlwhlcméhzgnﬁleny
benzoxazol yl., chroemanyl, 2, 3-di hydrobenzofuryl-, 2, 3- dlhydrobenzothlenyl
furyl, 15 RalG%ED¢§$nt|Ek@mwbﬂﬁﬁyﬂﬁﬂﬁ§odhlﬁépyﬁseﬁyﬁrélyﬁdlﬁ?¥ldyl
pyrlnldyl qU|noI |, 1;2,3,4-tetrahydro- isoquing thlazolyl and .
thienyl ring¥ (R 1388 PaRengRe pERRTIINTD 2 B 1 <ﬁ%ﬂ%§%%a ‘to be -

unsubsti tut ed or substit ut d W t atom or an alk alkox ' 0
nyiroxyl, CEFPRESPOIEr yPEt V}fFa§+6ﬁ€th3x§GSE§h%%d R STSLOLY A

gFL?F;EF?Sﬁg%tegCNQYR%é ﬁgaﬁ FﬁF¥6)@%tM#§§+;?ﬁ§ a?gﬁ%ylé%%éésd+?onylalkyI
?LbedEgﬁg?%h?REEQQEFﬁharﬂ%éeutg?aif r§é@@§§a@1éaga9@4 afe (R ; (R12) - Het,

nor bornyl, :Rs represents a
hydrogen at ok sashyver exyal kyke’ oglghéxxswgmtlahk CONR7Re., - al k- NR 7Re,
alkoxy, A, Het 3 Sept enber 2004 - L _

In formula (I)



3 -CH2Ar., -CH2Het or al kyl radical optionally substituted with-.one or
mor e hal ogen. atons, represents a hydroxyal kyl, -al k-COCal k, -al k- CONR7Ra,
-al k- NR7R$, al koxy, Ar, Het, -CH2Ar, -CH2Het or .al kyl 3Sedtetrdier 8004 onal |y
substituted with I or nore hal ogen atons, R7.and Ra, which are identical
or different, represent a hydrogen atomor an al kyl radical or
alternatlvely R7 and Re together formw2th the nitrogen atomto which 10
they are attached-a 3- to 10-nmenbered saturated nono or bicyclic: '
het er ocycl e, optional |l y- containi ng anot her heteroatom chosen from oxygen,
sul fur and nRtLr%@é?ﬁ%@i@lts bei rafioptl orblRey Rsubs {Ralt-€@-Rist h one or nore

al kyl radicals, 15 RO and Ri o, which are identical or different, represent
a hydrogen ar HiRek ~S¢eRat kyl , -cCocal k; -cycl oal kyl', al kyl cycl oal kyI

-al k-0-al k or. yal kyI rad| cal._or  alter natlvely Rg and R10 toget her-
formuwith thB2 n%/‘?cﬁo%’e IO AEE MFEﬁlFﬁéyoérglgﬁﬁééﬁEd BeBL§8N40- menber ed
20 saturated- safurat ed._ nmono- or cl | c h cle, optionally

cont ai-ni ng angtEPlgg %et %F%m?oﬁ?c‘ﬁ%%%%nf‘r]o %‘Tﬁ/t}‘iﬂ ]arf'd"qntrogen and
bei ng opt Eon H Ehggge e ]?I - COCal k,

- CO- NHal k, % 0Xxo0, % %\&l%\gjyg g})rL ﬁéute CONHZ rad| cal S,
R11 represengﬁbatmdt@aemeﬁoaﬁ@r ﬁrhwé RYBSIH ats

-aIk CONR7R8i - - al . k- NR7R8,  al koxy%l kyl, Ar, &%epat er%% LC%N&

alkoxy, formyl hydroxyl trlfluoromethyl trifluoro-
methoxy,.—CO—alk, cyano, -COOH COOalk -CONRsRg, -CO-
NH-NRgRjo, 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, 2,3-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, ‘CONRJR&;:“alk_NRQRm,
alkylsulfanyl alkylsulflnyl alkylsulfonyl alkyl-
sulfanylalkyl, alkylsulflnylalkyl alkylsulfonylalkyl
or hydroxyalkyl radlcal
25 Rq represents a radlcal -C{R11) T{R;2) ~Het, . -Het
(CRu)(Ru) Ar, Ar, cycloalkyl or norbornyl
R5 represents a hydrogen atom or a hydroxyalkyl

-alk COOalk —alk CONR3Rg, —alk=NR;Rg, alkoxy, Ar, Het,



4 Het, -CH2Ar, -CH2Het or ‘alkyl radical optionally substituted with one or
nor e haI ogen atom; R12 represents a hydrogen atom or..a hydroxyal kyl ,

- al k- COal k, --al k- CONR7R8i - al k- NR7R8, al k' oxyal kyl or3\9'@pu-‘4nh@dr2ﬁl&tllcal
opti-onally substltut ed with one or nore halogen atons, or alternatively
R11 and R12 together formwith the carbon atomto V\/mch t hey are ‘attached
a 3- to 10-nenbered saturated nono- or Picyclic ring,' 10. optionally

cont ai ni ng anot her het eroat om chosen from oxygen, sul fur and nitrogen and
being optionally substituted with one or nore alkyl. radicals, Ar ‘

represents a-gieryl ~CRapdE hyt a:lrkylndﬂua]-carladj;ﬂalqnatlhgsewsftflwwad .
radi cal s. bei ng optionally substituted- 15,, with one or. nore hal ogen at ons
or al kyl, -alvwkioxy,ondC@mlnorec yaiogenCabrms- CO0ai k, - CONRL3R14,

- CO- NH- NR15R16r al kyl sul'fanyl, al kylsul finyl, alkylsulfonyl,: -al k- NR15R16
- NR15RL6Y e!@tdqlewl:neoahkyl a hydrwyalkxzj;a -@k3E00a et , ~alk~CONR7Rs,

O al'k- NH:cycI oaI Kk SOZNHZ 20." hydroxyl, hydroxyal kyI - NHCal k, NHCOOaI k
radical s or - Paz&p acehtoser oy dtedvs WHALd] oﬁ?én%‘%%y?%n%l,kyjdet :
represents a - to 10-nmenmbe:.red ynsaturated o sLaturat ed no- or bi cycl I C.
het erocycl e @ﬂ&%%.%wl&w étlﬁélf:érdogtl(’iﬁs cROsBRLEr BA8%§8en, sul fur
and .25 nit rocg%ﬁn optional |y substituted with one-or nore hal ogen atons or
al kyl , al ko ’koxycar bonyl, oxo.or hydroxyl radicals, the

Pgﬁ;ﬁ??hé'gggte %% ﬁféﬁcé§éf¥he&¥3é&h‘%%'&&t%éﬁént, fgﬂyeséﬁ' %!d'zed

hydrogen atom or an alkyl radlcal or alternatlvely R7
and Ra together form w1th 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 Whlch 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,

-



5 R13 and R14, which are. identical or different, represent a hydrogen atom
or an alkyl radical or alternatively R1I3 and R14 together formw th the
nitrogen atomto which they are attached a 3- to. 10- m8rfzptembes 2004 at ed
mono- - or bicyclic heterocycle, optionally containing another heteroatom
chosen from oxygen, sul fur ‘and nitrogen and being optionally substituted
with one or nore alkyl radicals, R15 and R16, which. are identical 'or
different, ' represent 10 “a hydrogen atom or an al kyl radical or
alternatively R15 and R16 together formw th the nitrogen atomto which

.. they are atfexghedtmad; toHHEtreIbenad, 1satddiatAd dPMdnR IR cyclic :
het er ocycle, optionally containing another heteroatom chosen from oxygen,: .
sul fur and nisubegdrtuard wikh bekngropbirenakliygetubatbhyied with one or . nore
al kyl radicals, . alk represents an alkyl or alkylene radical. In the
precedi ng defRini T¢prBsenis i Hhbsgenwritem foal Jlaowydmixgsd kgtither wi se st at ed,
the alkyl and 20 al kylene radicals and portions and the al koxy radicals

and portions “@TGR0RE  f orhkofONRsReaigHtk-BR7Bs ancheakyaliaiih and contain 1.
to 6'carggp atoms an _thi ,cgqloalkyL radicals contain 3 to 10 carbon -
at orms. Anong LAl R SRadPRaR SR AL h¥r 8uRal1bEteS WiRki @Redot heonet hyl |

et hyl, n-prOﬁ I,'Esop%o§¥l, n- butyl, sec-butyl, iso-butyl, tert-butyl,:
pentyl. and . AT et $.-.Anong the al koxy radicals, there may be

nentioned th%f”%h%%é%at?gg9§yR{PE@&P@Q?yEO&é¥Hé¥(¥%¥%hwith the
o .Carbon étoﬁ to which thé§ ére éttachéd'a 3- t§

lO-mehbefed saturated moﬁo- or bicYclic,rinéﬁ

10 - optionally ;bnta;ning_andther 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,
-CQ*&lk, 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,



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

. pentyl oxy radicals. Anong the. cycloal kyl radicals, theré may be nentioned
the cycl-opropyl, cyclobutyl, cyclopentyl and- cyclohex@ﬁﬁpﬁ@MﬁﬂE@04The term
hal ogen conprises chlorine, fluorine, brom ne and iodine. .Anong the '
het erocycl es represented by Het, the follow ng heterocycles. may be -

mentioned:' 10" benziinidazol e, .benzoxazol e, benzot hi azol e,

- benzot hi ophene,. cinnoline, thiophene, quinazoline, quinoxaline;-
qui nol i ne, pyrazole, pyrrole pyri di ne, inidazo | e:, indole, |squ|noI|ne
pyrimdine, R azQd &,/ m@ﬂ%t@@@@&!&ﬁré% gﬁ: r.%%f ne’re rr.Je%ZeOl e |
furan, 15 tetrahydr0|squ|noI|ne tetra qu|no I ne,

het er ocycl esabriyAgogehi 88ak! ¥z SuRshi kit eﬂaa\iéiu 0@@ QitefFPé@l yro%‘” at ons
or al kyl, al kexy, al koxycarbonyl, oxe, ‘hydroxyl , adical s.

t he conpoundandeipmwgbahe¢|formywbehptﬁsldedrogen aaohhgofgﬁgbgf
enantioners and of di astereoi soners. These .isoners and m xtures thereof

al so form pakbepf arheathyehed on. 3Pr b et Grhhambé thed conmoragsy afordr nul a (1)
are - those for which 25 -. Rz represents a radical -N (R4) R5 or -N (R4)
_SPR61 R2 repreienelici heeerecynbey| ombietally ursubstning echaxher
substituted with one or nore hal-ogen atons or_al kyl, al koxy,
trlfluoroneth?Fer??F?meﬁP%ﬁ%%h%&?m Qxygen k, sulfur and nltroqen and

belng optlonally substltuted with one or 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
15 being optionally 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 Sept enber 2004 cyano, -CONR7R8, hydroxyal kyl or -al k-NR7R8 radicals; or a-
" heteroaromatic chosen fromthe pyridyl, pyrimdyl, thiazolyl and thienyl
rings, it being possible for these heteroaronatlcs to3@@ptm@uh§ﬂo4u&ed or
.substituted with a hal ogen atomor an al kyl, alkoxy, hydroxyl,
trlfluoronethyl trifluoronethoxy, -CONRLRS,. -alk-NRORLQ aIkyIsquanyI
al kyl sul finyl, aIkyI.Surfonyi or hydroxyalkyl radical,. R3.represents
ei ther a phenyl which is' unsubstituted or 10. substituted with-one or nore
hal ogen atons or al kyl,, al koxy, trifluoronmethyl, trifluoronethoxy,

-CO al k, cyamopuCONR, R8schpdtoxyal kgk- bntoayk-BEEE@butaﬂycaha; or
heteroaronatlc chosen fromthe pyridyl,. pyrimdyl, thiazolyl and thienyl
rings, it bePR§tydssivbradierlsi5 these. het er oaromatics to be unsubsti t ut ed

or substituted with a hal ogen atomor an al kyl, al kaxy, hydroxyl,
trifluoronéthyl, tr|fIﬁ@PBﬁth@x9YC1€E$FUFBrada¢Rl$E§Whﬁmeam&ylbolfanyl

alkylsulflny u droxyalk radical, 20 R4 represents a
radi cal ﬁff% éf%)u'1 %YCEPBF Pyl Regiobwasd. cyglopemeybramdr bor nyl

R5 repres Dg ato or a hydroxyal kyl , -al k- COCal k,
- al K--CONR R8E§C %ﬁg 33 ﬁ?ﬁ -CHZAr, -CH2Het or alkyl radical,, 25 R6

represents a hydroxyal CONRY - al k- NR7R8i . "al _koxy,
- CH2Ar, - CH2Het .or alkggéra%?%ai ég §$$%rl%%?5%hl%ﬁ%9?ﬁentlcal or.
different, rsm&s&sﬂé abroﬁi’l’i’éoﬂﬁcﬁ’u@&%or an al kyl radi cal or
alternatlvely R7 Septenber 2004

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, 1soqu1nollne, 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



8 and R8. together formwith the nitrogen | atomto which they' are
attached ‘a 3-. to 10-nmenbered saturated. nono- or bicyclic heterocycle,
optional Iy containing. another heteroatom chosen fro&Sﬁpt&y@erZQMfur and '
nitrogen and being optionally substituted with one or nore al kyl

radicals, RO and R10, which are identical or different, represent - a
hydrogen atom or an al kyl, cycloal kyl, al kyl cycl-oal kyl, .-alk=0-alk or
hydroxyal kyl radical or 10 al ternatlvely RO and R10 toget her formw th the
nitrogen atomto which they are attached a 3-.to 10-nenbered saturated or -
unsat ur at ed ¢, mcdibm:;waliﬁyhebgy@rwleorop&imm geatakDsngoanot her
het er oat om chosen from oxygen, sulfur and nitrogen and being optionally 15
substit ut ed anv téE e oomaire cidedn £x2@althe pORARK,,. pyr@@iNal k, oxo,
hydroxyal kyl ‘or' -CO- NH2 radicals, _Rl1- represents a hydrogen atonfor a -
hydroxyal kyl §hiaze ke Ioamd Kthlenkaﬂ ke IORNRT RS, el JoNRERS Lkdlek doyral kyl , Ar, 20.
Het, - CH2Ar, --CH2Het or al kyl radical optionally substituted wi th one
or-nore hal o@wetwroam@a%mw HISURSEAHYRARS, oFl k- - NR7R8, ¢

ach ol obt | HATTLEAER YA kR Gt N qggené‘aqt?%}m%é‘ﬁ Ao dore. 25 or
al tee_;pgta'cxggy%d@xxf@nd%ﬁ%&ooyo Sy OB R SALES" RIS, Wi ch they

-alk~NRgR;q, alkylsulfanyl alkylsulflnyl alkylsulfonyl
or hydroxyalkyl radical
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



menber ed saturated nono- 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 al kyl radeptnsher004
represents a phenyl or naphthyl radical, these different radicals being
optionally substituted with 5 one or nobre hal ogen atons .or-al kyl, al koxy,
-CO a.lk,, cyano, -CONR13Rl 4, -al kyl sulgonyl, -alk-NRLSR16r -NR15R16, CF31
OCF3, SO2NH2, hydroxyl or hydroxyal kyl radi cal s or - on 2. adjacent carbon
atonms. wi t h di oxynet hyl ene, Het represents a.3- to "10-inenbered .-

unsat ur at ed Qfd H) £8LHEALLILEPRAONI R bhEVELtEodiel eresy cd @ «aondrai ni ng -one
or nore het eroat oans chosen from oxygen, sulfur and nitrogen optionally

substi t ut ed uMeyh'aare 2t Bkl ahahogenl@t&emberealkyturatkdxmonoexo or

hydroxyl radicals, the nitrogen-containing heterocycles being 15 optional ly

in their N—@nldnzggtﬁumwneﬂeiooymﬂe, p@mupoaﬂaylyonEetnLepreeenhera

het er ocycl e chosen from. benzi ni dazol e, ' benzoxazol e, benzot hi azol e,

benzothlophéwdenﬂaQﬂﬂuﬂh@SG@uﬁﬁQWOM&ﬂeenquﬁﬁéiéFlﬁéd anﬁegEﬁeanéyrrole

pyridine, imdazole, indole, 20" isoquinoline, pyrimdine, "thiazole,

t hi adi azch | deing ﬂptloqaétlfyaw&s&%&@@né’llitﬁeOﬁﬁdoFe’F‘Péﬁ $4KBU nol i ne,

t hese. heterogycles being optianally substituted with one or., nore hal ogen

atons or at KBSt xy,.alkoxycarbonyl oxo; hydroxyl, OCF3 or. CF3 radical s
are |dent Lesen hydrogen

atomoran dn rl%r&ﬁapi:c 0 e el Q. A Lorat et enLeseal ?ormwth
the: nltrOge%éﬁﬁagdéeﬁMHéHﬁ or an alkyl cycloalkyl

alkylcycloalkyl -alk =0-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 CONRTRB, -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 NR?RE, 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

contalnLng another heteroatom bhosen from oxygen,



they are. attached a 3- to 10-nr-nbered saturated nono 3 Septenber-2004 10
or bicyclic heterocycle, optionally containing another heteroatom chosen
from oxygen, sulfur and nitrogen and being optional |y Sfisptérobaré®0dith one
or nore alkyl radicals, 5:.Rl15 and R16, which are identical or different,
represent a hydrogen aton1or an al kyl radical or alternatively RI5 and R16
together. formw th the nitrogen atom togwhich they are-attached a 3- to

| O- menber ed.- saturated nono- or bicyclic heterocycle, optionally: containing
anot her 10. heteroatom chosen from oxygen, sulfur and nitrogenand being

optional Iy substituied M tfoguie Hid BYig@AldpHi ddilGalseb sSliichi oaDr e
preferably; the conpounds .of formula (1) are chosen fromthe fol |l ow ng

conpounds: * &bt iRlofi€Pd £ SRSES . a Bk iadi el calN(R4) ~SR2R6, R2.represents ei t her
a phenyl which is unsubstituted or substituted with:one or nore hal ogen

atons or .al kit, rept&oeyt s ta i gheroylonmet maph thilf Inscricas- t htvege cyano, :
CONRi Rei - hydzoxyal kyl or -al k-NR7R8 radicals; or a 20 heteroaronmatic chosen
fromthe pyrduﬁfergg¢|rn¢g¢alarhemng3qpumwmaﬂhnngﬂbs¢umg3ed Wt thei ng
possi bl e for t hese heteroaronatles to be unsubstituted or substituted. with
a hal ogen® at%%?o@reﬂp%ﬁk®4 OFRRrAGAS A i UKY3r o RPN 'Cgsaﬁ%droxyalkyl
e Al R LR SR Sk AR, P T e, st

CF3, OCF3, SQOoNH,, hydroxyl or hydroxyalkyl radlcals or

on 2 adjacent carbon atoms wrth dloxymethylene,

Het represents a 3- to 10—membered unsaturated or

10 saturated monc- or blcyclrc heterocycle contalnlng one
or more heteroatoms chosen from oxygen, sulfur and
nltrogen optlonally substltuted w1th one or more
halogen atoms or- alkyl, alkoxy, oxo or hydroxyl
radicals, the nltrogen—contalnlng heterocycles being

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

20 lsoqulnollne, pyrimidine,'thiazole, thiadiazole, furan.,
tetrahydrorsoqulnollne and tetrahydroqulnollne, these
heterocycles belng optlonally substltuted wrth ‘one’ or.

ore halogen atoms or alkyl alkoxy, alkoxycarbonyl
0X0, hydroxyl OCF3 or CF3y radlcals

25 Rw and RH, whlch are rdentlcal or dlfferent, represent
a hydrogen atom -or an alkyl radlcal or alternatlvely Rn

and Ryg together form with the nltrogen atom to Wthh

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



--CONR7R8 or is unsubstituted or substituted with one or. nore hal ogen at ons

or.al kyl,. alkoxy,:trifluoronethyl, trifl'uoronethoxy,: cyano, 3 Septenber
2004 11 -CONR7R8, hydroxyal kyl or -al k- NR7R8. r adi cal s;3 Saptember 2004
het er oaromati ¢c"chosen fromthe pyridyl, pyrimdyl, thiazolyl

and-thienyl'rings, it being possible for ‘these heteroaromatics to. be
unsubstituted or substituted.wi-Eh a h (Pgen atomor an al kyl, al koxy,
hydr oxyl , trlfluoronethyl trifluoronmethoxy-, -CONR7R8 hydroxyalkyl
radical, R4 'represents -Fbt or Ar, -R6 represents a hydroxyalkyl or al kyl

o oo ST DO Ty Aol (R ment @
formwi th thg.pLtbogen. cﬁ&QQb Efomgﬁlt% treylafs 24d aﬁfz%glael Dadd |

10- menber ed. saturated nono or ‘bicy eterocycle; optiona contafnlng

another 15 Betgr03LEMLAA0SENs hib OP1 OXY&e Ny i rll Jril ANGhdHd 10081 and being:
optionally substituted with one or nore alkyl radicals, Ar represents a

phenyl or naphtihyklgadi cal, these different radicals belng optional |y
substituted with 20 one or nore hal ogen atons.or alkyl, al koxy, -COalk
cyano, - CONRR3RBAC Rakk-MNREIREG e -INRIBREE1 GESdl@fﬁSghSCﬁhﬁ@rehydtoxyl or
hydroxyalkyl radicals, .Het represents a 3- to.10-nenbered unsaturated or.
a. hydrogen atom.or an alkyl radical or. alternatlvely Ris
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 nltrogen 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,



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

- heteroatons chosen from oxygen, sul-fur and . nitrogen optlonally substi tuted
with one or nore halogen atons or al kyl, alkoxy, oxo éﬁmh¥mmmﬂﬁm04adlcals
and, nore particularly, Het represents a 3 Septenber 2004 Y heterocycle
chosen from benzi m dazol e, benzoxazol e, benzpt hi azol e; : :

benzot hi ophene, t hi ophene, qui nazol i ne, |;qui noxal i ne, quinoline, pyrrole,

pyridine, indazole, indole,. lsqu|noI|ne thi azol e, thiadiazole, furan,

t et rahydr oi soq. ui-nol i ne-and tetrahydrqu|noI|ne t hese heter0cycles'

bei ng Opt'on%ém%bshydk'éﬁga!‘k%b Spe- L -1 w6 bakiogsnsat gus or’ al kyl,

al koxy, alkoxycarbonyl 0XO0 ydr oxyl or CF3 ‘radical's, R13 and
R14,  whi ch .ieéeeistendndedc ashalidd erem che rp@&rl fyék rrmﬁ@rlogen atom or an
al kyl "‘radical or alternatively R13 and Rl4 together rmwth. the ni trogen

atom t o whi cthidheyyhrendittieiched aihgd,0 110 beeme ped siatler &oed nono or .
bi cyclic heterocycle, optionally containing another heteroatom chosen from"
oxygen, - sul ftiresedhe ¢ rogema i Bei dgg uoystubetdltucesiulost i tuted with one or
more alkyl. ~-radicals, RL5 and R1.6., which are identical or different,
represent5a.$HQﬁ¥kﬁ#ﬁ%ﬁcWﬁ&h %uh%ﬂQQﬂn rAPIC HE @ &ltkernateilkeixy  R15- . and
RE6 together formwth-the nitrogen atom_ to which they are attached a.3-

to' IOrrrenberleiﬂjrs%’f%]r'atfe%Fﬂd%RF Ydycltlréfﬁélloé’toé@félloé‘,yr —CONR7R3 or
hydroxyalkyl radlcal

Rq represents -Het or Ar,
Rs represents a- hydroxyalkyl or alkyl radlcal,

10 R7-and Rg, Wthh are identical or dlfferent represent a
hydrogen atom or an alkyl radlcal or alternatlvely R7
and Rg together form with the nltrogen atom to Wthh
they are attached a 3- to l0-membered saturated mono~
or bicyclic heterocycle, opticnally containing another

15 hetercatom chosen from oxygen, sulfur and nitrogen 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



optionally containing. another :. het eroatom chosen from'oxygen,. sul fur
~and nitrogen and being optionally 'substituted with one or nore alkyl In a
second aspect .of the present invention, there is providdisgteanizw@004ition as
defined in the first aspect, for which ,the conpound of formula (1) is
chosen fromthe follow ng conpounds : N— {"I- [bis (4-chlorophenyl)

met hyl] azetidin-3-yl- } -N- (6-- chloropy.rid-2-yl)nethyl sul fonam de, 3

Sept ember 200&e@§r$ﬁ§é¢4t&ﬁﬁéﬁd”ﬁf@%p@Qﬁﬂﬁhﬁ@%&%&%]a%%?%% Qz%l%l} N_(G
et hyl pyrid-2-yl) net hy] sul f onam.d

N-{1-[bis(4- Cﬁéﬁi@ﬁﬁﬁﬁbﬁDénﬂﬂéﬂﬂdﬁﬁﬂdpme%e3 ¥hlio¥hene, quinazoline:

qui nol - 6-yl net hyl sul f onam de, N I - I's (4 --chl orophenyl )rret’hy[
] azeti di n- 3- Y¢uﬂn9*ﬁlinﬂ'“ﬁUﬁhdMﬂﬂﬂ|1 bﬂ@DaFWQlene, imidazole,
N-(1-{bi s(4-chl orophenyl)methyl] azetl 3-vyl

i soqui nol- - 5-yndmt ey | ssddudimaniice,,' thrazole, thiadiazole, furan,

N-{ 1- [ bi s(4-chl orophenyl ) et hyl Jazetidin-3-yl:}-Npyrid 10 o

3- y|nethy|Su|Q%ﬁﬁﬁﬁyﬁ;01soqulnollne and tetrahydroqurnolrne, these
N-{I-[bis(4-chl or ophenyl.) net hyl ] azetidi n-3-yl }-N-(1-

oxi de- - pyr i d-@%ﬁ’ﬁ?ﬁéﬁﬁﬁ%lﬂq@ﬁaﬁp&éoﬁalﬂdy EIRST2LRLAE) Wlbhcycboo(:Z' 2.1]
kept-2-yl-N (1- :
chl or opheny! ) %}F‘]Ja"zg(e“t”i &‘ltﬁ’"ss ﬂr} ﬁetkléffrl'sﬁllf‘%éfm fkkorysagbopyR 2R 48)
-bicyclo [2. 7 ‘l[;.bl saq(

chl or ophenyl ) rret ‘hyl azet] d| n- §3y?fms hyi© sd‘ﬁa&ﬁam de,

N-{ 1- [ bi s(4- Oéﬂ@h@m'%HEEHyélézfééHH‘cé”I v 3 Méeéent, represent.

di f | uorophenyl’) met hyl sul f onam .

N- (1- [ bi s(4- Cahltqmmem )é't)oﬂ?bhi‘ﬂahaéﬁky@' Badi¥hi-Br alternatlvely R13

rand Ru together ‘form wrth the nltrogen atom to whlch
'they are attached a 3- to 10—membered saturated mono-
.or blcycllc heterocycle,:optronally contalnlng another
.A-heteroatom chosen’ from oxygen, sulfur and nltrogen and
belng,optronally-substltuted wrth one or more alkyl,
=radrcars, 3 - |
RH and:Rm,.which are identical or different represent
-a hydrogen atom or an alkyl radlcal or alternatlvely Ris
.and Rm together form wrth the nltrogen atom. to whlch o
',they are attached a 3— to lOrmembered saturated mono—
.;or blcycllc heterocycle,.optlonally contalnlng another
hhheteroatom chosen from oxygen,.sulfur and nltrogen "and
:Cbelng optlonally substltuted wrth one or more alkyl r”hl
Phradlcals A o ‘ |
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,



20 (thiazol-2-yl.)nethyl sul fonam de;

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

net hoxyphenyl) et hyl sul f.onani de, ' SSeMmeerzmyl
N-{1-[ bi s(4- chIorophenyl)nethyl]azetldln 3-yl)-N(3"

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

N-{1-[bis(4- chIorophenyl)nethyl]azetld|ﬁ33-yl}.-N- (3

hydr oxynet hyl phenyl ) net hyl sul f onam de, Et hyl :

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

(met hyl s. ul f gRYIL)- [Blamtmehebzaph@ny3)ﬁ@@hgﬂp@éeQQ@ﬂn1§—yl} N-(6
N-{ 1- [ bi s(4-chl orophenyl ) net hyt ] azeti di n-3-yl}

i sobut yl pi peeitidvdpylridethylsnethgasuitiéonamide, -

N-benzyl - N-{ 1- [ bi s(4-chl orophenyl ) net hyl ] azeti di n- 3- yl}anlne,,
N-{ 1- [ bi s( 4- Shliérdﬁhédﬂr):hépmyppazeiimenhglya;et\mcq&;& -yl}-N-

di fl.uorobenzyl ). am ne, Ll bi s(4-chl orophenyl) nethyl] -
azeti di n- 3- yAFLROA305Y1grthydeabhangridaet hyl sul f onani de, N= { 1-- [bis-

4- chl h | th tid -
(pyridoso ol i B %fﬁ]yFSESFIBR{é{%H%)ff@t*}wl]laz%lr%l?ﬁ =yhl Bophenyl ) methyl

tidi 3 - di £ h | t hyl | f d RS N-
]1- a[Zl:ia(lfl-l-rc]hl 8r0p%enyl Yi FPY?F i%?ﬁ%%"@?f”éz)etfﬁ. 3 onam de. (__)._ M

13- N- (3, 5- dirf L |
)Ig)}l\l-fl(-[(4 CII‘{IFO'I.‘EgEﬁ 225 %é??@ﬁgxﬁ%‘%ﬁgﬁaﬁ Hifn- Y“‘N"
I'}-N- (3,5~ dhébqe&asmesyyms\&ﬁ%ﬁmf oha de, (S) -N-{1-
4- chlorophenyl) pyrid-3-yl net azet1din--3-

1}-N-(3,5 de—l[Membpb(tmybhmkbyhéﬂi;ifrﬁ)@@!@'ﬂ?azet din-3-y1} -N- d--
RS) - N- { 1- [ (4- - chl or ophenyl )pyri d- . 4-yI rrethyl]azletldl nys} pyri
1 3- ylmethylsulfonamlde,

(
y
(
y
(

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- {1- [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 yl }- N—(3 5- d|fluorophenyl) nethylsulfonan1de (R -N-(21-(

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

di f | uor-ophenyl): net hyl sul fonam de, (S) -N { 1- [ (4- cBEhm&mM&mQD@4

pyrid-4-ylrethyl ] azetidin-3 .yl}-N(3,5- d|f|uorophenyl)rrethylsulfonam de,
.25 (RS)-N-{"1-[(4- chlorophenyl) pyrim d-5-yl met hyl ] azetidin

3 yl }-N- (3, 5-di fl uor ophenyl ) et hyl sul f gganide, . (R -N { 1 [

(4 chlorophenyl) pyrimd-5-ylnethyl] azetidin-.
3-yl}- N—( 3 5-di fl uorophenyl ) irezt hyl sul f onani de, 3 Septenber 2004 15 (S)

-N (-] Ophend ) ) Brethane byl ibhiazetkdiyAN- (1-
3-y1}'. .-N—(3 5 dl?fuoropheﬁyﬁ¥%etﬁglsulfgnan1de Nt 1- [bis .(4

- ~chl Or0pherW§abﬁ$}1b’1pdrﬁZ-eI-l§dJ)me':l:h)yls}.ll-fohlamﬁ.&e,, 5 -

df | uor-ophenyl ) benzyl sul f onam de, their optical ‘i somers and thelr :
phar maceut i addben mccapt dbt Eoindrgadicxzopheoydamethydll egetidia-Bhi rd aspect .
of the present invention, there is.provided a conpound of fornmula: in
which . Rl rebrasiems a radical '-N(R4)Rs, -N (R4) -COR5, -N (R4) -S02Rs,
R2 and 'R3, which are identical ot different, ' represent either an

ar omat i ¢ Thabehlt Hoks phesidorarlimmy methy L lazesigi oriayd aNoddr fes bei ng

unsubsti t ut-ed, or substlt%-ed W th one or nore hal ogen atons or al kyl,
al koxy; . f or u?ﬁ&ﬁ?ﬁ&ﬁ 3449 yor onet hyl ,. trifluora methoxy: CI>aIk

SYﬁgfsm m P gT @i&é %CQJBJ? °?%ﬁﬂ¥%%m%|§hﬁ5%§ie%ﬁﬁl -ngl 3: f?ﬁﬂ%. nyI al kyl,

dlfluorobenzyl)methylsulfonamlde,
N {1 (bis (4- chlorophenyl)methyl]azetldln 3 yl} -N-

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-[( 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,



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,

benzot hi azol ylI , benzothlenyl ~benzoxazol yl chronany BSemembmﬂm04
2,3-dihydrobenzofury| 2.,.3- dlhydrobenzothlenyl furyl -
inidazolyl,.isochronanyl :i soqui hol yl, rpyrrolyl,

pyridyl,.pyrinidyl,.'quinOIyI. 1, 2,3, 4- tetrahydr0|so qui nol yI ,
-:thia zolyl and-thienyl rings .it: beﬂﬁg possi-ble for'thes.e
het eroaromati cs to be unsubstituted or, substituted with a hal ogen atom
or.al kyl, al koxy, .. hydroxyl, trlfluoronethyl trifluoronethoxy, cyano,
_ COOH, - COal kS) =160l Nl NRoFun rorbeARey rian K-RRYRFGC h vAl Rgesariany | |

al kyl sul finyl, alk Isulfonyl al kyl - sul fanyl al aIkyIsqulnyIaIkyI
al kyl sul f ony$ayky T1¥ TMW&W“%&B@&QIﬂSRﬁfF@ﬁF‘%{@ms a radical -C

T %epgeR:sLtza%tlg Eﬁw%ﬁ% C%"o‘%ﬁmfbﬁ‘? ’r‘.‘ﬁ?@‘é’%}&ﬁﬁ%dma IS Bk o e,

-al k- NR7R8, al kox , t'or alkyl r adi cal - optlonally
substituted gﬁf?%gr%% K benéﬁ%()%%? a %ﬁ% R6 represents -a

hydroxyalkyl ?1%r5§§€c+$,1s€ﬁé&éjgﬁa7%%elr %hﬁrﬂ@%@ﬁtl@ Kw?th Ar,

- CH2Ar, - Ical optionally substituted 1 or nore
hal ogen at Oé@cept%h@“f&'nﬁ%an\t’e' §h Hfadideghieal or different, represent a

'In a third aspect of the present invention, there

is provided a compound of formula:

S Te— e
] A

in wﬁich.
Ri represents_a redieel’—N(R;)Rg, -N(R@)—CO—RSI
_ =N(Rq) -SOzRe, | N
f-Rz'and Rg, Which'are ideﬁtical'of:different 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—
rtsulfonyl, alkylsulfanylalkyl alkylsulflnylalkyl

:alkylsulfonylalkyl hydroxyalkyl or walk ~-NR7Rg radlcals,



.-hydrogen atom or an al kyl radical or alternatively R7 and R8 together
formwith the nitrogen atomto which they are. attached a 3- to

| 0O- renbered saturated. nono 3 Septenber 2004 15b -or bB&Septdmben@fe4 ocycl e, :
optional ly containing anot her heteroatom chosen from oxygen, sul fur and
nitrogen and. being optionally substltut ed with one or nore. alkyl

radi cal s, R9 and .R10r which are i dertd®al . or different, represent
ahydrogen atomor an al kyl, -COGCal k, cycloal -kyl, alkylcycl oal kyl,

| k--O al k /dr oxyal k d | | y RO and. RlO h
oot O o el il Lo eal o ok pLASLENELY T and R to_g.e.t., =
10- meber o » SRS O UESALURLEH AONgen0sDLGYE! | Ccn%sg&gycl e,

er et om (0]

optional |y containin eroa séen G fur . and

nitrogen ang @mﬁemtdb@?%mrﬁubat 'BLHEEQd%BBnQBEhQéngPVeféHfY' - C0al k,
- COCal k. , NHaIk CS-NHal k, " oxo, hydroxyal kyl O.al 'k’ or--' CO- NH2

radical s thﬂf&ﬁ EPISﬁ%d@&&ﬁﬁ@@i@tQ%bgﬁlaomydropyaktyyl--alk COQal Kk,
=al k- CONR7R8, - - al k- R8r al koxyal kyt Het CH2Ar CH2Het :or al- kyI

radi cal optignaldyl, syhskiitdytied quiibbleae ml;zma;e hatﬁ.gapdabosre— R12- _
represents.a hydrogen atom-or- a: hydroxyal kyl ,- -al k- €OCal k,..: -al K- CO\IR7R8
-aI k- NR7R8i cp.hkmdy_&a]l kytlhlgarzoalyliyIandadthaahyd:ptn.ogal l. ytsubsngt ut ed-w t-h one &
or' -nore hal ogen atons; or: alternpatively Rl1 :and. R12 t'oget.-her- form W|th
car bon atomHQﬁ&MhJ@ ﬂ%)ﬁh@ﬁ@ aata@ﬁaaoaaslcs tO be . unsubStltuted

or substltuted with -a halogen atom or” alkyl alkoxyr
hydroxyl, trlfluoromethyl- trlfluoromethoxy; cyano, -
-COOH, - COOalk, —CO—.NH—NRng,V ;CONR7R3, —alk—NRg_Rm,
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,“ . |
oRs represents ‘a hydroxyalkyl,'—alk COOalk -alk- CONRﬁQ;
—alk—-NR4Rg, alkoxy, Ar, Het, vCHzAr, —CHQHet or alkyl
'radieal 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?.faﬁﬁf’



-10- menbered. saturat' ed nono- or bicyclic ring, optionally containing
anot her - het eroatom t he chosen from 3 Sept enber 2004 15c¢ oxy.gen,' - sulfur
arid. nitrogen and being optionally substituted w t h3&eptemrbemte4 al kyl
radicals, Ar represents :.a phenyl, naphthyl or indenyl radical, 'these
dlfferent--radlcals bei ng optlonally ﬁﬂpstltuted W th one or. more hal ogen
atons' or al kyl,. al koxy, -CO al k, ~""tyano, -000H, . '--000al k,

- CONR13R14, CI)NH—NRZSRlG alkylsulfanyl . al. kyl sul finyl, alkyl

sul fonyl, -al k-NR15R16, --- NRL5RZ6i alkylthloalkyl fornyl, CF3, OC '3,
Het, - O al kOT RicEFicahrirrosgeheR, opyionayly conbyininyahiyther NHCCal K, .
NHCOOaIk rag!cals or on_2 adjacent carbon. atoms wth di oxynethylene, . Het -
represents' e§er°PGOTOCH€ﬁBEréHOGn@%Y®$%te@ubfurs@m@rmitxbgemunndw blcycllc
het er ocycl e, contalnlngpﬁngﬁor nore heteroatons chosen from.oxygen, sul fur

and ni t r ogBF 08t PB4 b§F??E%%¥F%Wt%P%%eOQﬁ PDreor a2 ogeh at oms. or'.J

al kyl,. alk Y5 koxycarbonyl oxo or . hydroxyl radicals, the

ni t r ogen- con alnlng heterocycles belng optlonally |n the|r N-OX|d|zed :
form R13 ag i cal d|f ere ‘represent - ahydrOQen
atom or an. gliﬁg-R cha or- é?ﬁﬁ% éﬁé rent' mepresent Lo

a hydrogen atom or an. alkyl —COOalk cycloalkyl

7 alkylcycloalkyl,_~alk~0 alk or: hydroxyalkyl radlcal 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-NH, radicals | - ' |
hﬁ represents a hydrogen atom or a hydroxyalkyl
'-alk—coo'alk —alk CONR—;Rs, ~alk- NR7Rg,. 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—comRTRS,"-a1k~N37R3, 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-:‘



and R14 together formw th the nitrogen atomto which they are attached
~a'3- to 10-nenbered saturated: nono ,:or bicyclic heterocycle, optionally
cont ai ni ng anot her heteroatom chosen from oxygen, sul 8deptembeni20046gen and
bei ng optionally ..substituted with one . ,or: nore radicals, 3 Septenber
2004 15d R15 and 'R16r which' are identical or hydrogen atom or-an al kyl
radical or alternatively R15 and R183Cogether formw th the nitrogen atom
to .they are attached a 3- to | 0-nenbered saturated nono -or bicyclic
heterocycle optional ly containing another heteroatom chosen from oxygen,

sul fur and nkfagen Anfeur DEING @RligaRabin BUBAL butednpity one or more

alkyl radicals,: alk: .represents-an, al kyl-or - al kyl'ene radical, the-alkyl -
and alkylenesmset1tﬂeeduutﬁunadénai eeeettekylat&ax¢anadlcals and portlons :

are in the:formof a —-straight or: branched chain and contain 1to.5 carbon
atons and thmrcyepresé@dsr&uﬁheﬂyi cenpamhya bo 1ﬁden§1boadatehs S
these dlfferent radlcals belng optlonally substltuted
.:w;th one or. more=halogen atomS‘or alky} alkoxy, Lo
ﬁ,;cb-alk cyano,f-COOH —COOalk —éoNRﬁth,?
- —CO-NH- NRJJQGf alkylsulfanyl alkylsulflnyl alk?ij;
fsulfonyl —alk NRHthr-Qﬁthm, alkylthloalkyl fermfl}
iCF3( OCF;, Het, -O- ~alk- NH ~cycloalkyl, sozmnz,_hydfoxgi,_.
: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
“belng optlonally in thelr N- ox1dlzed form," '
Rn 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-
gor blcycllc heterocycle,.optlonally contalnlng another
;heteroatom chosen from oxygen, sulfur and nltrogen and'i*e,
&belng optlonally substltuted wrth one-or more alkyl -

jradlcals,




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&tptamiiser 2804
represents a radical -N(R4) SO2R6 for which R4 represents a. phenyl radical
and R6 represents a nethyl radical. fg& a fourth aspect of the present

I nvention, there is provided -

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

N- (3, 5-di fl uorophenyl) net hyl sul fonani de, its optical isomers and its salts

A0 oL AN S 5 S BB Bkl LT,

aspect of the present I nventli on, ere rov

t he conpounds Q§d§0§ggt§ggﬁrogogﬁ ;ﬁﬁy ééﬁ'a55§3g$¥H5¥T%el ?he thlrd

aspect, for which represents a'

hydr ogen at oand R4 tioyekhekadieal w1€81&1%2nﬂr@éen%'ﬁ%'ﬁ d R12 is a
hydrogen ' "a.tom ' characterized in that' 'a derivative Rb- CCRll for which

R11 has the sheg aeanangscesdlalIHEﬁdnldimdmuéﬁea(ﬁiﬂdfﬁhe@ denivat i ve of
formula': R Rb represents a radi-cal .Ar .or Het;. ‘R2r-'R3, .R11 Ar and-. Fbt '
have t he san@rn@agygggcagetemqﬂynlBASogﬁnanﬁddducmnmalmiﬁbahadta@d it
optional I'y .converted to a pharnaceutical by acceptable 'salt. The conpounds
of formul a. (|etergetgm|%¢psgp from oxygen, sulfur and nitrogen and .
belng optlonally substltuted wrth one or more alkyl
5-radlcals,
‘;alk 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
f{atoms and the cycloalkyl radlcals contaln 3 to 10
ﬂicarbon atoms, -
1the Optlcal isomers of these compounds and their salts
.sw1tn a pharmaceutlcally acceptable lnorganlc or organrc
'fac1d
iwrth the exceptlon of- the compound for Wthh Rz and -Rj
;represent phenyl radlcals, R represents a radlcal
:—N(Rq)SOZRG for whlch R4 represents a. phenyl radlcal and
" Rg 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



represents. .the radical -N (R4) R5 in which R5 is a hydrogen. atom 'a
radical -N (R4) -COR5 or -N (R4 j -SQ2RE, is- a radical -C (Rli) (R12}
or. -C(R11) (R12) -Het and R1Z is a hydrogen atom népeptemiresgad4d
according.to the follow ng' reaction schenme : 3 Septenber 2004 16 a In
these fornmulae, R2, R3, -R6 and R11 hlg,ve the sanme neanings as in fornula
(1), Rb represents an Ar or. .5 Het di cal, Ar and Het having the. sane
meanings as in. formula (I) and Hal represents a hal ogen at om and
preferably chkaniae(or abr a8t ivesd inSEBY-hirS geﬁ@d&al lpprCRRideR,0ut in an
inert solvent such as tetrahydrofuran, dioxane,'.a chlorinated 10
sol vent (foﬂfeexaﬁpbésdachadlgﬁéth&h&z)(ﬂs éhl Uh@f:hrﬁt) imta amtdarm;ﬂrature of
bet ween 15 -and 30C, in the presence of a base such as a-trialkyl am ne (for
exanpl e 3 Séﬁ?@nb@ﬁ DHA llaiéjlcatlrl‘élﬂlyﬁharrﬁﬁeoér ‘GRmFopyﬂ@t Hricaiime) or in
pyridine, am% H’gerat ure-of between 0 and 30C.' Step b is preferably:
carried cut l?n YAZARGED 2FARaChRfdeteRezedtin thapet dARigadtiveet ween” 50

d 70C d out- t | yent h as -
gﬂl ori nat edﬁé ?\(?gh’t Sf(q'q'orw é‘)?bn%‘f“e h%a%lrtk]em 50” fl [Wgﬁn alén)nlgglegst Przloﬁ gg’@nigCOf > ,a
sodi um t ri a§0§:8X¥BQEQQ¥dMQ§ gngerf&aeél&e oaaufa tenperature 10" 1n the

region of -
Ha,\

:1Rb represents a radlcal Ar or Het RQ, R3, Ru_Ar and Het
hhave 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 hydhogeh afomxmayfbeféfepared accoraihg.to‘the-

-following reaction seheﬁe;



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

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

di chl oromet hane or chlorofornm), in the presence of an3&eplembon@fl4s a' 15
-trial kyl am ne" (for exanpl-e triethylamine), at a tenperature of between 5C
and 20C.- The derivatives Rb-CORLli are commercially .avail able or may be
obt ai ned according to'the nethods descrjped for.exanple.by R.C LARCCK,
Conpr ehensive 20 Organic Transformations, VCH editor. The ‘derivatives'
Hal - SO2R6 are commercially available "or may be obtained by hal ogenati on of -
the corresponding | fonnic acids, in parmlcular in situin the presence -
of chlorosulforlyg i\socyanat e and aIcoh&LP#%ZS i n a hal ogenat ed sol vent

(for exanple dichlor thane or chloro The derivatives Hal -COR5 are .
commer ci-al | y- avai | abl ‘may be p@repared byNratpgenation of the 3 -
Sept enber 2004 18 cor ondlngcﬁﬁgbqyyllc agi.ds{ in particular in situ in
the presence of thionyl ch ide i°’n & hal oge d_sol vent (for exanple

di chl or omet hane or chlloroform. The azeti ols | ?.8H; obt ai ned by

hods“ descri bed by KATRI TZKY A R et

or DAVE P.R, J.. Og.. Chem,

appllcatlon or adaptation of the T?
al.,-J. Heterocycl. Chem,. 271 .(
61'; 5453 (1996) and. in the ex | s’ 3The procedure IS generally carrled
out according-to theRfollow ng eactlon schene: .89

R, - . R
- AB-COR, T N—

c .
wH, | a N _

| Hal-SO,-R A
Ry | - _~d o
Ra-—\\ ¢l HalcoR

Nn__-‘ Ry R,

\‘N’l\ﬂo B FE—X\

N—-—
- ic R”

MR NN

Rb
b
COR,

In these formulae, Rz, R, RG and Ru_have the
same meanlngs as in formula‘(I) Rb . represents an Ar or
5 Het radlcal 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, dloxane,;a-chlorlnated
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

-



A R3( R2 HYDROXYLAM NE S N+ D R3R2 NNOH. RBRR OL Haf OHin these
formul ae, R2-'and R3 have the sane meanings as in fornula (l) and Hal
represents-a chlorine or bromine 15 atom 3 Septenber 32@pteniler2004t ep A,
the procedure is preferably carried out in an inert solvent such as a 1-4C
aliphatic al cohol (for exanple ethanol or nethanol),- optionally in the:
presence of an alkali nmetal ‘hydroxide,1at the boiling point of the '
reaction medium In step B, the reduction is generally carried out, by
means of lithiumalum numhydride, in. tetrahydrofuran at the boiling '
"point of thérieabyileninedbumiipbopinleshepahlinéheoprDeeshrvdirss, Gafri ed out:
according to the nethod described by CRISAR M- et al. 1n J. Med. Chem
885 (1973). .aTﬁémﬁagﬁégranpéohpbuadno$ andth@ ®rom nated derivative is
formed and t hen- the

Step b is preferably carrled ‘out -in methanol
in an autoclave, at a temperature of between 50 and

5 170°C

Step C 15 generally carrled out in an inert
solvent such as a chlorlnated ‘solvent (for example
dlchloromethane) 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- SOgRg are commercrally
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



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 procedurdSepteprhsi 808b| vy
carried out in an inert solvent such as a 1-4C aliphatic al.cohol (for
exanpl e et hanol or nethanol), in .ether at a tenperature of between 0C and
the boiling ..point of the reaction nedigum After hydrolysis with an.
al cohol, -the internediate imne is reduced in situ with .sodium
boraohydride at a tenperature of between OC and 25 the boiling point of the
reaction. neeiiB spots e ldMddMaS REEsR3 iar @aceneRnGiralihy sayai | abl e or
may be obtained by application or adaptation of the nethods described by:
KUNDER.N. G iai. théSeptadinie 2040 mll chlohe® ifoe. hBeéblgerateans 1, 2815
(1997); MORENO- MARRAS M, Eur. J.-Med. Chem, 23 (5)' 477 (1988).1
SKI NNER- et addlvent Mok <Gremple HighBpredethiael prHoRNoMoKormYet. Lett., -36
(52). 9453 (1995); MEDICl A - et al., Tet. Lett., 24 (28) 2901 (1983);
RIECKE R D. et- al., JXheOagetdisdmolsed (a®) beorbtaioed) byKNABE J..et al ., =
Arch. Pharm, 306 (9)- 648 (1973); ,CONSONNI R et al-., J. Chem Soc.:
Per ki n Trans*PR 14809 qm gg6)2da R G #41 thgndeFhods- desggibedobYhe
derivati'ves R3Br_are conmercially avail able or ‘may_ be .obtai-ned bx '
appl i-cati on BT REbt dyiton Gt Alher JrethédS oGS | %E‘Gmby BRANDSRRL . E
" " or DAVE P.R., J. Org.. Chem., 61, 5453 (1996) and in the
cexamples. The procedure is generally carried out
according to the .following reaction scheme:
10
O : ' :

/U\ e A e . i\erH
F%' FE . HYDROXYLAMINE ' H;/L-H2

w

+
—=Z

)

By
-
NI

0

S
oy
n

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

15‘ aﬁom.



al., Synth. Comm, 20 (11) 1697 and 3153 (1990); LEMAIRE M et al., Synth.
Comm, 24 '(1). 95 (1994); 15 GODA H. et al., Synthesis, 9 849 (1992).
BAEUERLE P. al., J. Chem Soc. Perkin Trans 2, 489 (183®ptermbear2084i vatives
R2CN are.conmercial |y avail able of may be obtained by application or R
adaptation of the methods described by BOUYSSQU P. 2.0 al., J.. Het. Chem,
9-,(4) 895 (1992); SUZUKI N.. et al..39J. Chem Soc. Chem Comm, 1523
(1984); MARBURG S. et al., J. "Het. Chem,.17.1333 (1980); PERCEC V. _al.

J. - Og. Chem, 60 (21) 6895 (1995) The conmpounds of formula (1) for
whi ch R1 25 represents:a s8dpcal th@lﬁf@&e&arémmetptégéggggp accordlng 'to
the: follow ng reaction scheme: 3 September 2004 21 ---- - 'R5 lc R4 In

these fornul eerrR2d B3t R4 andifbrhavel ¢tdretr sache m@amlnge:as in formul a.
(I'). 5 This reaction is generally carried--out in an “inert solvent such -
as.a chlorinatéghsoliveatcohol (Exmnpkamplehttranel hane)stiiandlie - presence- of

sodi um 10 ‘tri acetoxyborohydri de 'and acetic acid, at a tenperature in the
regi on of 20@pt¥pga éhpennﬁberF?$@3C¢ED%f@nc@%#ﬁ#kn@ﬂﬂ%ﬂ- avai | abl e or: may

be, prepared: accordlng to conventional' _ nethods known to persons skllled
in the. art BY 59x1de, at the borllng pornt of the reactlon medlum

In step B, the. reductlon is generally carrled
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 l 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 b01l1ng
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



application or adaptétion ofAfhe met hods descrfbed by Park K. K - et al:,

J. Og. Chem,. 60 (19) 6202 (1995);
(3) 473 (1969); Sarges R, J. Og. Chem,
J. Crg Chem 33: (5) 2167 (1968);
Soc., 2244 (1955); Chem Ber.,

(10) 1953 (1968); Bull. Soc.

Med. Chem ,

" Chim. Fsa.

in di methyl sulfoxide,

at a tenper
%

" (for exa triethylamne) ,

for which R4 i.s a Het 'chlorofornm, in. the—

.15 Kalir A et al.,
40 (9)-12163Cepkmber2804g H. E. .
10;'' 128
106, 2890 (1973);
, - 835 (1962)..
may be obtai ned by oxidation of the correspondi ng acetidinols,

J..Med. Chem, 12
'(19.67) J.
Chem Pharm Bull-.,

Am Chem
16 20
The azeti di nones 2
preferably

by means of the'sul fur. trioxide pyridine conplex:,
Wrer i ddie el OBedkin3TSRLETDER3280418871) WMoRENHAl kyl anine -
"~ tenperature-of between 5C and 20C.. ‘The

conmpounds oﬁﬂﬁ@bﬁyhp (@yufom-wﬂbah Bhemepr gsenbs a7radisas) ;
presence of an -anminé such as

N (R4) -SC2-R6

.a 20C or bﬁﬂmﬂmﬁakﬁttﬂmmtmylMedeahede,.lgn (EheSpBesehte) i of oxaly

chloride and triethylan ne, at a tenperature

of- between --70C and -50C.

The conpoundsIRK N(Hrnﬂﬂat(1Let@n,mﬁﬁch5R1 9£Epr ¢é3RAbL; MERECEAR. =N (R4)

COR5 or -N (R4) 802R6 may be prepared accordin
reacti-on %cﬁﬁgnal Tet. Lett ‘ (28 2901 (19

al J Org. Chem . 62 (20) 6921

(9)

r

al., Arch Pharm 306 648 (1973

al J. Chem. Soc. Perkin Trans 1

’

FR-96-2481. and JP-94-261393

10

E

(1997), KNABE J

)

1809

to- the. follow ng
)i RIECKE R.D. et

et
CONSONNI R. et

(1996),

15

The derivatives R;Br are commercially
avallable or may be obtalned by application or
adaptatlon of the methods descrlbed by BRANDSMA L. et
l Synth Comm., 20 (ll) 1697 and 3153 (1990);
(l)

(1992}

LEMAIRE M. et al. Synth Comm (1994),

GODA H. et al Synthesis, 9 849 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

9 895 -

20 J. Het. Chem., (4)

al.,

al., J. Chem. Soc. Chem. Comm 1523

et al J. Het. Chem., 17 1333 (1980

al J. Org. Chem., 60 (21) 6895.

14

(1992)' SUZUKI N.

B
),

The compounds of formula (I

25

to the follow1ng reactlon scheme

et
1984), MARBURG S

PERCEC V.

(1995)

for Wthh Rl

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



In these formulae, R2, R3, R4, R5 and R6 have the sane neanings as in
formula (1) and..Hal- represents a hal ogen. atom and preferably chlorine.
Steps a and b .are generally carried out in an inert s8iSepiembengi04s

t etrahydrof uran, di oxane, a .15 chlorinated solvent (for example. -

di chl oronet hane or 3 Septenber 2004 23 or Ar radical may be prepared -
according to the follomﬁng reaction schene: N7/]~ 'OV 5 SO2-R6 If -Rd
these formul ae, R2,' R3 and R6. have the sane neanlngs as in formula (1), Rd
represents an Ar or t radical (Het-and Ar haV|pp the same nmeanings as in
formula (1)) and Ms.ri presents a met hyl sul fonyl ox\2. 10 radical. Step a is
generally carried n-an 'inert solvent suchR tetrahydrofuran |n t he
presence of triphenyl phQsphi ne. aﬁﬂﬂﬂﬂﬁﬁhylazodlcarbq§¥Lgte ‘at a’ -
tenperature of betvieen PC gnd 't fre—borfimg pvi.nt of t 15 reaction ﬁEdIUﬁ\-'
Step b is generally carH out in ang nert - solvent h. asps ‘
tetrahydrofuran, dioxane, a“gplorinated solvent (for exa G -

di chl or onet hane or - chloraform, .at a tenperature of Hétwéﬁp 15C. and SOC

" 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
-trracetoxyborohydrlde and acetic acid, at a temperature
in the reglon of 20° C |
1Q_7' _ ;T. The compounds HN(Rq)R; are commercrally
| aﬁailable_pr may be_prepared accordlng to conventlonal'
- methods khown to persons skilled in the_art.er 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 (1955)
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



t he presence 20 ‘of a base such as a trlalkylan1ne (for exanple 3 Sept enber -
2004 24 triethylam ne or dipropylethylamnne) or in pyridine, at a
tenperature .of between OC and -30C.. Step c is preferabBpeptembiee@®ut in an
i nert solvent such as dioxane in the presence of CsCO3, at the reflux
tenperature of the reaction mxture. The derivatives for which Rd
represents an N-- oxidized nitrogen-congainiing heterocycle may be reduced
[l acuna] - nonoxi di zed conpound according to the nmethod descri bed. by
SANGHANEL E. et al., Synthesis 1375 10 . (.1996). The 'derivatives

Rd- NH- SO02R6 12y e roltyainead s aecameﬂgylOSnMothépmngmﬁ@aﬁ%é%é&hemi‘
Haf - SOz R6 Rd-NH2 Rd- NH-SQ2-R6 15-1n these fornul ae, Hal represents a

hal ogen atowﬁ'mdadepresénrade Hetl. toiefhyiadinal atThetempemé&@we is
carried out in an inert solvent such. as tenperature of-between 15C.

.and, 30C, i nath®esmesancdOr 6t radydPBfGran, di oxane, a chlorinated sol vent
(.for 20 'exanpl e dichloronethane or chloroforn), at a -of a base
.triethylanine a tr|aﬂﬁ?l§ﬁﬂﬁéu9¢§r°§x5ﬁﬁmela (1) for which R,

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



or' di-propyl et hyl am ne) . I n pyridine, at of between 0C and 30C. 25 .. The
"~ derivatives for which. Rd represents an- N oxi di zed ni trogen-cont ai ni ng

het erocycl e may be 3 Septenber 2004 :25 obtai ned ‘accor @iSegtember B804ret hod
described by RHHE R, Heterocycles, 41.(2).323 (1995). The conpounds of
formula (1) may.. also.be prepared according to the follow ngreaction
schenme: R2 COR3 a R3Br. + R2-CHO ~ b 231n these fornulae, Rl, R2 and R3
have the sanme nmeanings as in formula.' (1) and.Ph represents a phenyl. 10
Step ais generally carried out in an al cohol such as.nethanol,.in the .
presence of sodi &m bedbhgiirinde, batprepernpdratcoeding the tegi on of .20C. In -
step' b, . the magnesi um conpound of the brom nated..derivative is. prepared
and it is cafisédowbng. Isacbher, stheme: i nert solvent such as ethyl. ether or
tetrahydrofuran,.at-a tenperature of between OC and the boiling point of
the reaction nedlunr -3 Septenber 2004 26. Step c is carried out by nmeans

of a - - - R,

Ra‘\\. . Rd-NH-SO,-R r:‘3"\\

a
\\OH H \\‘Rd

.80, R

Rd-NH-S0O,-R

/
£

~\\3Ms

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 b01llng pornt of the

i35 reactlon medlum

Step'b ls~generally'carr1ed 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



hal ogenati ng agent such as hydrobrom c acid,-thionyl brom de, thionyl.
“chloride, a mxture.of . trlphenylphosphlne and carbon tetrabrom de or
tetrachloride,-in acetic acid or an inert solvent such3 Septefikgnl260énet hane,
chl orof-orm carbon tetrachloryde or toluene, at a tenperature of between
.0C and the boiling point of the reaction nedium Step d is carried out

'by -neans of. hydrogen, 1.0 in the prgsence of' pal | adi zed charcoal , in an
al cohol . .such as nethanol,-.at a tenperature in the region of 20C Step
eis carrled out in an inert solvent such as acetonitrile, in the presence

of an al kali 512 RY bk DORaL G 4051 XDl 0! assiumcanhgnat e), .and

pot assi um i odi a tenper ure o et ween 20C and the b0|I|ng ‘poi nt

of the reactgoeeﬁggggehrgh@fcggtwggﬂ\@ﬂtFgﬂﬂ arvt the derlvatlves R2- CHO
are comercial |y .avai |l abl € or may be obtained .20 According to-the nethods

described for exanple 9&eﬁ2£lrsl¢¥313% Hlyﬁﬁéﬂbﬂﬁﬂ\dhtcﬁ%a%mplnert
Tr ansf ormat i ons, VCH The conpounds of formula.: (1) for which .RL

represents -aoladntabubhhh£F@ioxéﬁ§2iﬁiﬁhﬁ(pﬁﬂﬁaﬂtdQ®ﬂ TsCD:4 a€5tneper|dyl
radi cal optionally substituted on the nitrogen with an al kyl.radical may
al so be. pﬁepaeéﬂux aempﬁdathecpfrnhécﬂdawuxqprmﬁﬂnunen schene 3 Sept enber
2004 ‘The. derlvatlves for whlch Rd represents an N-
oxrdlzed 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 obtarned

accordlng to. the followrng reactron 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-

oxrdlzed nltrogen contalnlng heterocycle may be

7



27 neanings as radical and radical. In these formulae, R2,” R3 and R6 have
the same in formula (1), alk represents an aIkyI Re represents a
tert-butyl carbonyl oxy Step-a is carried out in an.iner8 Ssplenber 200éh as a
chl orinated sol vent (for exanple. dichloronethane) in the presence of-a
hydride .10 sodi um tri acet oxyborohydri de. and- acetlc acid tenperature of
bet ween OC and the boiling point of th Step b.is generally carried out in
an inert solvent. such as tetrahydrofufan, dioxane, a chlorinated 15
solvent ' (for exanpl e dichlorornethane or chloroform in 3 Septenber 2004

28 the pres afH &”hégQWe 5&9q%%?akggkgéghkﬁg%gégggt(E&lgﬁhgl§n1ne for

exanple), at a tenperatu ep’c IS carfied out by

means of h &Féfeéﬂc'tldl i) daxgnegs)at a tenperature of between 0C
and the b0|I|ng poi'nt of reaction nedlun1 .Step d is carried out by
any means known ta The compounds of formula (I) may.. also be

prepared according to the following reaction scheme

-CO-R, R,Br + R,-CHO

~ A

R,-CHOH-R

HN— o -'-Rz"“—CHBI""—Bg : Ha'x

. N—

In these formulae, Rl,‘Rz 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



persons skilled in the art for al kylating an am ne 10 wi thout.
affecting-.the rest of the nolecule. It is possible, - for exanple, to use
an al kyl halide, in the presence of an organic base sﬁ@hpwaﬁmr20@4hylanlne
or an alkali netal hydroxide (for exanple sodi um hydroxide or potassium
hydroxi de), optionally in the presence of 15. tetrabutyl ammoni um broni de,

in an inert solvent such as dinethyl sy foxide, dinethylfornande or
pyridine, at a -tenperature of.between 20 and 50C. The conpounds: of fornula
(:1) for which RL represents a radical -N (R4) -302-R6 . for which R4 is a.

20 phenyl radical subsgidpiteds Vi 4 s dl-due ) iddng & gal My al so be .
prepared by the action of .pyrrolidine on a corresponding conpound of

formila (1) AQLogbhshily dfaHesAms & At roNRYSPREHienyahi ch R4 is a
phenyl - radical substituted with a hal ogen atom 25 This reaction is

preferably . carsmide puthionyl ditpdriyde s frdeitese atf a tenperature of between
50 and 95C. 3 Septenber 2004 29 It is understood for persons skilled in
the art ;thatriphenglphysphing rerarodsyes efordrmfinigis @t he invention

whi ch are described: above,. it-may be necessary to introduce groups
protectin§ ah?heaChh9§¥@&y1lQuﬁFQR#QMﬁGHdfQHuﬂﬂ(ﬁﬂ?ﬁq1%9¥ﬂﬁnttéU§W01d si de
reactions. These groups are those which all ow renoval mﬁthout affectlng

the rest of £hediphbetPBe NSy LT P M 6t &% no.

Lgnctlon therJe_u g be nenééégg¥géé¥é J%”Qetween le %anates whi ch may

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:



10 -regenerated using iodotrinethylsilane or allyl using palladium

catal ysts. As exanples of groups protecting the hydroxyl.. function,. there
may be nentioned triethyls.ilyl and tert- butyldlnethyl§ﬁmvwﬂWhFQBOﬁay be
regenerated using tetrabutyl ammoni um fluoride or~ 15 =

‘al ternativel y~asynmetric acetal s. (methoxynet hyl or. tetrahydropyranyl for
exampl e) with regeneration using hydroghloric acid. As groups protecting
car boxyl: functions, there may be nentioned. esters (allyl or benzyl for-
exanpl e), oxazoles and 2-al kyl 1,3 20 oxazoliges. ‘O her protecting groups
whi ch can be USEEK are descrlbed by GREENE g ‘et-al.,, Protecting G oups

in Organic Synﬁ secand - ion, 1991, n VVIey The ‘conpounds- . of
formula (1) may benNptHiifiedd byh&*&ﬂ¢u3+eﬁary knpwh net hods, for exanple

by crystallization, ¢hronmatog hy or exteactlBn_\TQ§;e§::jloners “of the

conpounds of formula (i), my be. obtained by resol uth f tHe—Re ‘
racemat es*for 3 Sept enber?2004 30 exanpl e by chromatogra on a chiral
col um according. to PIRCKLE WH. et.al., Asymetric synthesis, Vol. 1,
Acadenlc Press (1-983) or by formation of salftgs or by>r$ysonS|s from
chiral precursorsg, khe dlastere0|soners 5 e prepaied according to

- known convent i onai t hods 5ystalllzat| hr omat o hy or from
gpouﬁ § of f-erra (I)Nd /egodglonally _
4 _

chiral precursors) .
converted to addition ¢ Lr_
| ; R ,NH s N__ﬂe

¢

'Ln tﬁese formulae, Rz, Rguand Rs hare‘the eame,
“meahinge as in‘forﬁula;(I) alk represente 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 inorganic or. organhic acid by the acti.on of such an acid in an organic
sol vent such as an al cohol, a ketone, an :ether'or a chlorinated. solvent.
These salts also formpart of. the invention. As exanpP&gpigmber 2004
pharmaceutically acceptable 15, salts, the-followng salts nay be

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

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

nmet hane sul f onat e, nethyl ene-bi s-. b-o%@naphthoate,fnLtrate, oxal at e,
panpat e, phosphate, 20' salicylate,. succinate, sulfate, tartrate,

t heophyl | i neacet at e_ and --toluenesulfo ate. ds of fornmula (- 1).
exhi bit adval %g%%%%erb%ear%caol}oa&ucaﬁ pr(r)hper i%est arhqgi%mcorrpounds possess -

a high affi n {%/Jhey y%%r%q@plm piocresrl d partjcularly those of

t he CBl type. r'ecept or ant agonl sts a are therefore useful
in the- treatgppte&nds ff eypts @ of . disorders affecting the central
nervous. system the inmune system the' 3 Septenber 2004 .31 cardi ovascul ar

or endocrine system tdweegeSpid adOFyied Sty thhea rgasis oi nt est i nal
apparatus and reproductive disorders (Hollister, - Pharm "Rev.; , 38,
1986, 1-206, Redyockbek S nhwaid Priog. di¥smnlesat, SBGemferbbinel@¥Fl), Consr.oe. 5
and Sandyk,. i nMarijuana/ Cannabi noi ds, Neurobi ol ogy and hburophyS|oIogy '
459, . Mur phy betweeen Bat¢ hend\, tiRishoORQg Rrasy, afge ra&ecdridinngly, -t hese
conpounds may be used for the treatnent or-preventlon of psychoses
|nc|ud|ng ‘medium.

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 hydrox1de 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 sulfox1de, at a temperature of between 50 and

95 C.



10 schi.zophreni a, anxiety-disorders, depression, epilepsy,

neur odegeneration, cerebellar and splnocerebellar -di sorders, cognitive

di sorders, cranial trauma, panic attacks. perlpheral3ﬁ§mkﬁWHﬂﬁD@é

gl adcomas, migraine, Parkinson's-disease, " Al zhei mer s di sease,

Huati ngton's. 15 chorea, Raynaud.'s syndrone, trenor, obsessive- conpuIS|ve
di sorder, senile denentia, thymc disorggrs ' Tourette S syndrone, tardive
dyski nesia, bipolar disorders, cancers,” novenent disorders induced by
medi canent s, ' dyst oni a, endot oxeni ¢ shocks, henorrhagi ¢ 20 shocks,

hypot ensi on i nsomi a, q@nggohggéggtogasgg§e ergyhglgkflfgée{95é§e von1t|ng,

asthma, appetite disorders (bulima, anore besity, nmeno

di sorders, iarteanag ftboﬁh%B&OBhE theapPBRt§s880ac@b£ON0) ©F &{Aﬁg abuse
' (opioids, " barbiturates, cannabis, .25. cocaine, anphetamn ne,’ encycllde

haIIu0|nogensnvbemiodlahepthSefdésexaﬁaaeaboaé apal gepiws or
pot enti ators, of the anal gesic activity of the narcotic 3 Septenber 2004 32°

and nonnar cotiecegsagy. tthéptmayluaksgrbepsspdotectihe adieat nent or
preventioon of intestinal transit. The affinity of the conpounds of formula
(1) . for t5heh&é}ﬁﬁémlsarléceprbpsyhagubeelnonletemm:r@@lr taw Goratidgs #de t he

met hod descri bed by KUSTER J.E., STEVENSON J.I1.,.WARD S.J., D AMBRA T. E
HAYCOCK D. A. reraﬁt&OHPhaFHﬁésl greups arﬁ%rthoewwlm@z Elslek (@l%z)al

wlthout affectlng the rest of the molecule As examples
of groups protectlng the amino function, there may be
mentloned tert butyl or methyl carbamates Whlch may be

19 _regenerated usrng 1odotr1methylSLlane or allyl usrng
palladlum catalysts. As examples of groups protectlng
the hydroxyl functlon, there may be mentloned
trrethylsrlyl and tert-butyldlmethy151lyl whlch may be
regenerated usrng 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 Synthesrs, 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 extractron

The enantlomers of the compounds of formula

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



In this test, the 1C58 of the conmpounds of formula-(l) is |less than or
equal t.o' 1000 nM 10 Their antagoni st activity has been shown by neans of
the nodel of hypot hernmi a induced by an agonist. of the3&enteaiiies 2004
receptors, (CP-55940) in mce, accordlng to the method described by Pertwee
R G in Marijuana, Harvey D.J. eds, 84 Oxford IRL Press,.263-277 (.1985).

15 In this test,. the ED50 of the conpounds of, formula (I) is less than
or equal to 50 ng/kg The conpounds of 3Pormul a (I') exhibit low toxicity.
Their LD50 is greater. than -40 ng/kg by the -subcutaneous route in-mce.-

ﬁl?{ IhFBT gl L%ﬁ{%ﬁ%wﬁﬁﬁ s ]ra% tltoag] @ chiral column according
) - N-(6-chl t | f d by
L0 o oo e AN T PR 08, ERR 80 B,

aaodi car boxyl Al £ 00 fﬂrsﬂsﬂs 9 1.943) t{d%@nxﬁome%hnsfagglegdsg bynder argon,

to a..solution 4"g of 1- chl or ophenyi ) net hyl

Sept enber 2%&?@:5@5@5;&&1 el ?ﬁ‘ecllr%%r&.oﬁ‘h@‘ G@a@ﬁb@é@@%ﬂn@r _
yl') met hyl sul f'onam-de in 120 cnB of anhydrous tetrahydrofuran. After

stirring §ormap PWYremirGecoddiag eac knommoshueatisnadnaeshoased to
dryness under ~ reduced pressure (2.7 kPa). The residue is chronatographed

on a silica. pedy <otod Linire (tpiao i, elber caiazte g i ph4/0-of. ﬁ@@mnnhrhelght 30 cm -
diameter 4.5 cm, eluting .under an argon pressure of 0.5 bar with a
m xt ure of pr@muwmmmﬂne and et hyl . acetate (. 80/20 by vol une) -and

The compounds of formula (1) may be
optronally converted to addition salts wrth an
10 _lnorganrc or organlc acid by the. actlon of such an acrd
in an organlc solvent such as an alcohol a ketone, an
ether ' or a chlorrnatedrsolvent 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 pharmacologrcal propertres These
compounds possess -a high affrnlty for the cannabrnord
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 affectrng

the central nervous. system, the immune system, the



10 col l:ecting 60-cnB fractions. Fractions 6. to 9 are conbi ned. and
concentrated to dryness under-reduced pressure (2.7 kPa). 1.75 g of

N-(1- [ bi s(4-chl oro- phenyl) ne. thyl]azetidin-3-yl}- N- ( 63 Septamlisy 2084 2- y| ) -

met hyl sul f onam de are obtained in the formof a white. 15 foam [1H NMR
spectrum (300 WVHz,. CDC13.i S in ppn) : from "2 85 to 3.00 (m : 2H); 2:91
(s : 3H,; 3..57 (split t, J = and % X 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-chl orophenyl)rrethyl]azetldln 3-ol may bev

Lt BRI MA A g S o
Ch Ao ooyl e aekae it et e g L e

i sol at ed. él%ﬁa@@em@ppﬂs@élr Si o Al roph ey )mtshylﬂ@r@ N@eny
hydr ochl or| de may be prepared accor di ng to the method descri bed by GRI SAR

M et al., Jantb8inkBpnPro@BDLIP7Bs. N-36, 71-114 (1991), Consroe

(6-Chl oropyrid-2-yl)nethylsul fonam de may .be prepared by carrying out the
procedur e5i nahdjesaﬁdj(kpmmgdmnmnamaﬂmaﬁimﬁdset Mehusdlbfialylgycner | de are
poured dr-opw se, over 1 hour, into a solution,' cooled to +5C, , of

2- - ani-n6- 6- chevrophystdhegyn 439 5 Mmhaf Tpyrardi Becthet & Estsur GREY to room
tenperature and 10 stirring for 20 hours, the black reaction mxture is .
suppl ement ed®#PEf- 148%¢h8 of water and extracted with

- Accordlngly, these compounds may be used ror
the treatment or preventlon of psychoses lncludlng
710 ‘schizophienie, aﬁxiety-diserders; depressibn, epilepsy}
1rneurodegeneratlon, cerebellar and splnocerebellar
:'‘_V-d:Lsorder:s_r cognltlve dlsorders, cranlaletrauma, panic
3 ettacks; ?erlpheral neuropathles, glaucoﬁas, migraine,
Parkinson's-disease, Alzheime;;s diseese, Huntington's,
15  chorea, Reynaﬁdfs syndrome, tremor,'ebsessive—
r_eempulsive disorder, seeile'dementia, thym;c disorders,
 .Tourette's syndrome,'tardive:dyskiﬁesia}'bipoiar'
.dlsorders, cancers, movement dlsorders lnduced by
medlcaments, dystonla, endotoxemlc shocks, hemorrhaglc
20'3shocks,-hypoten510n, lnsomnla, 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



200. cnB of- di chl oronet hane. The organic phase is separated after settling,.
dri ed over magnesiumsulfate, .filtered-and concentrated to dryness under
reduced 15. pressure (2.7 kPa). The oily residue obtai Re¥fptamber2004 :
chr omat ogr aphed on.a silica gel colum (particle size 0.063-0.200 nm

hei ght 30 cm dianmeter 4 cn), eluting under an.'argon pressure of- 0.5 bar
with a mxture of cyclohexane and et hyB2acetate. (-70/30 by volune) and 2.0
collecting 60-cnB fractions. Fractions 5 to 11 are-conbi ned and :
concentrated to dryness under reduced pressure (2.7 kPa)-. 17 ¢ of

N- (6- chl br opyarich-rennAnanstiky ldsulglson Ziegemayeabbbabaeds éd £be égsm of a
N-(1- ($|s(4 chl or ophenyl ) net hyl }azetidi n-3

yl}- (6--enqﬁﬁﬁﬂmqn$-@IyPFWQBnyﬂQBIb@nantdetnayler@nepared by carrying-
out the procedure as described in 3 Septenber 2004 35 Exanple 1, starting .
with 0.61 g-of 1-[bi s(Eh@maéflieﬁﬁérnyrf) FBehgPhpowndsei af 3fofnuls 40Iy of N-(6-
et hyl pyri d- 2d¥é% hyl sul fonam de, 50 cnB8 of anhydrous tetrahydrofuran,
0.96 cnB of E&e éf@@@ éFbGﬁ?FBF@rS BAd beew7 ﬁt%¥m%@¢%henylphosphlne

0. 040 0. 063 PrCRSIIR 00 T AdCERC éssar%defbﬁf‘rﬁ%'ﬁ%é”“a%pi?;'oﬁ' e
By Vol ume) and 10 Eo EEtI?ﬁS‘”é%W 367t £ ol FUREE FrE ALY Fare
conbi ned and 160uCeRtaghadol0 dynesfetniessl eEyees, s 9f epfyys (2.7 kPa). 0.3
g of -an-oil is obtalned whi ch - ‘
. '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
rmeans of the.model of hypothermla 1nduced by an agonlstf
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]



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

di i sopropyl ether. The suspension is filtered, 15 the solid drained
and-then dried under reduced pressure (2.7 kPa) - 0.113cpepigmber 2004
N-{I--[bis(:4-chlorophenyl)nethyl]- _ o
azetidin-3-yl}--N"(6-ethyl pyrid-2-yl)nethylsulfonam de is obtained in the
formof a white solid [1H NVR spectrum §300- MHz, CDC13, 20 J 7.5. Hz Sin
ppm: 1.26 (t; 3H) ; 2.7.6- (q, JJ=7.5Hz .: .2H ; fromto .2 ;95 (nt :
2H.) ; 2.90. (s and 2 Hz 2H) ; "4.22. (s 2.85 3H) ; 3.53 (split t, J 7 1H)
4.69 (nt : llzetAdih-Bdol) and’ 15287 g1 oEHN-fieerhIotbpleid-30 . (' M @ -9H);
7.-64 '(t, J =7.5H : -1H]. 25 o : .

N- ( 6- Et hy| pyildmeopylsetlfpnsmidenani dé0man’ bef smlepareds by carryi ng out the
procedure-in the followng manner: 1.56 cnB of methyl sul fonyl chloride are
poured. dropWiesEahydgofuganut Pdterceslisding £6€ 26f haus® gtofL03CSept enber
2004 36 , 2-am_no-6-ethyl pyridine in 2.50 cnB of pyridine. After . stirring
for 20 hours A FEECHURE PXELr8n 1 SPOFERFEatsdphp eAbrbedswWintie8' cnB of
wat er and 5fi I t%r ed., The fil trﬁge ig cgncentrat ed to dryness at 50C under
reduced pres$FFECES PRBIFTCTHE JekFalle T4e residue is x ,

chromatographed on a silica gel column (particle size
0.040-0.063 mm. height 30 c¢m, diameter 4.5 em), eluting
undér an_;rgqnjpreséﬁfe of 0.5 bar with a mixture of"
qycibhéxéﬂé and ethyl a;étate (50/20 by volume) and

3

10 colleéﬁing 6Qr¢m fractions. Fractions.G to Q_are
combined_and cdncentrated to dryness unde; reduced
pressure (2.7 kPa). 1.75 g of N-{1-[bis (4-chloro-
pheﬁyl)methYl]ézetidih—3-yl}—N-(6-cﬁl$:opyrid;2—yl}—
methylsulfonémide are-obtained-iﬁ the férm.of a white

15 foém'{IHVNMR'spectrum (300 MHz, CDCli, & 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, T = 8 Hz 1H) ] o

20 . : l—[Bis(4fchlorobhéhyl)méthyi]azetidin—B—ol
méy pé.pfépared_aécording_;o_the“p:oéedure described by
KATRITZKY A{R. et al;,‘J.'Heterocycl{ Cheml{ Zfl

(1954),'5;52;ing with 35.5 g‘of:tbis(4fchloroéhen§l)f
mefﬁyliamiﬁe hyd:ochloridé and ll.O.CnF.of epichloro-

25.'hydrin;‘9.ofg_of i—tbis(4—chi¢ropheﬁy1)methyijazetidiﬁé

3Fol are ‘isolated.



chr omat ographed on a .silica. gel ¢ol umh (particle size 0.040-0.063 mm

hei ght 30' cm dlaneter 4 cm), ‘eluting under an-argon pressure of 0.5 bar
with 1.5 litres of dichloromethane and then with a ni x8estesibes 2604 or o- 10
met hane and met hanol . (98/2 by vol ume) and col | 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--sthylpyr|d 2-yl)nethyl -. sul fonam de
are obtained inthe formof,a yellow o 15 Exanple 3 N { 1- [,Sis
(4-chloro. phenyl) nmethyl] azetidin-3 .yl}-Nquinol-6- ylnethylsulfonanlde

: AN din- manner :
§?¥th oi‘o r;la]p?[)l:smychl e WTY?iagitﬁ%ﬁﬁ%%&s'F”E% 2R f5°§3“22353f . e;
i phen osphine are a t .
ol - b Yoy i R i o Sl Hhe b sReaChlaE B oe L by g

N- qui nol-= ul'fonami e In drous tetrahydrofuran and

t hen 0_40 cr%ojgmg bﬁ”’éyﬂ aa_zodlocarue%ylcsfee [ ssggur(egmlp After sti rr_| hg for

20 hours at e reaction .25 mxture'is heated at the refl ux

tenperature for 4 hOUQﬁ-@ﬁ%HﬂBﬂb%§ﬁﬂ®4Q nyedt &EquSﬁaﬂl@E may
tri phenyi phosphine and 2.0 cnB8 0 |etﬁgl azogycarboxylate After stlrrlng

for 48 hour atp20G rddieycdnsa g ctaneaet pabeddtes3isephenber 2004 - 37
dryness. under reduced pressure (2.7 kPa). The residue is taken up in 30
cnB of dletkndlkndmng manhemusﬁEﬁBmmﬁ obbhatnelsusfényl ectelbmivtke are
the-filtrate-is concentrated- to dryness. A fraction of the residue
obtalned (()ﬁﬁh{ﬁdliiqnﬂlﬁﬂdﬂpﬁﬁ$-é Bond Euutocel§ﬁﬁu§iocatpeﬁle¢change

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

i5 pressure (2 7 kPa) The orly reSLdue 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



sul fonic acid SCX resin (particle, size 0.054 nun, height 4 cm: dianeter 3
cm, eluting first-with methanol and then with a.2 M sol ution of aqueous
anmonia in methanol. in order to elute-the expected prd&gpiembepP@tting .
5-cnB 10 fractions. Fractions 16 to 19 are conbined and concentrat ed _

t o-dryness-under reduced pressure (2.7 kPa) 0.33,g of-an oil is aobtained
which is stirred in 10 cnB' of di i sopro | ether. The resul ting suspensi on
is filtered. The filtrate, which is again 15 filtered, gives, after 15

m nutes,. a solid which.is- dried at:50C under reduced pressure (2.7 kPa).

83. ng of Nm@tnpllebus (stérehh@raebﬁnwl klnstafli ngétmn 3-yl) -N 20 from
7.15 t07.30 (nt-.: 8H) 8.5 and 4 Hz : 1H); 7.58

(dd, J'= 9 aadlz.roﬁheaylhﬁne%h}a]ézdtlayhnmoﬁ deruaot@yéSl&lri onam de are
obtalned in the form of a white solid [1H NWR spectrun1(300 MHz, CDC13, b‘

in 3.55 (splethylpgpi}-2-87) e tBi)l sulf8fahide; 20H) ¢’ bf‘aﬁh@ﬂ&oLsHZ 2H)
4. 18 (s .prepared by carrying out the procedure in the follow ng..
N- Qui nol - 6- yleteehydsaftgaani e dfagnbe Hdiethminazodichrbo&kyatte
thyISU|for|yI chloride .are poured 3 Septenber 2004
an 0.577 g of trlphenylphosphine The crude product is
chromatographed on a 51llca gel column (partlcle size
0.040-0.063 mm, helght 20 cm, dlameter 2 cm), elutlng
under an argon pressure of 0.5 bar WLth a mlxture of
cyclohexane and ethyl acetate (70/30 by volume) and

® fractions. Fractions 6 to 9 are

10 collecting 30-cm
combined and concentrated to dryness under reduced
pressure (2 7 kPa) 0.3 g of an oil is obtalned which

3

is trlturated in a mlxture of 5 cm® of . dlethyl ether and

5 cm’

of diisopropyl ether. The suspenSLOn is filtered,

15 'the solid drained and then dried under reduced pressure
(2.7 kPa). 0.11 g of N-{1 [blsf4 chlorophenyl)methyl]-
azetidin-3 yl}'N (6= ethylpyrld 2— yl)methylsulfonamlde
i1s cbtained in the form of a whlte SOlld " NMR
spectrum (300 MHz, CDCli, 8 in ppm) 1.26 (t

20 =.7.5 Hz 3H), 2.76°(q; J =7.5 Hz : ZH). from 2. 85
to .2.95 (mt : 2H); -2'90 '( ' 3H), 3.53 (spllt t, 3 =7
and 2 Hz .: 2H); 4. 22 (s 1H), 4 69 (mt -lH),:? 07 {d,
J = 7.5 Hz A1H): from 7 15 to 7. 30 {mt 9H); 7.64 (t,
J =7.5 Hz‘ -1H)]

25 ' N (6 Ethylpyrld -2- yl)methylsulfonamlde may be
prepared by carrylng out the procedure in the follow1ng

manner: 1 .56 cm’ of methylsulfonyl chlorlde are poured

dropwise into a solutlon, cooled to +5 c, of 2.50 g_of



.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 ‘mxture is supplenmented w th. 10 cnB3&epigamber 286 50 .5
of dichloronmethane,. and then filtered. The filtrate is separated after
settling, the organic phase is dried over magnesium sul fate, and then
filtered and’ concentrated to dryness g der reduced pressure (2.7 kPa).
1.15 g of N quinol-6-yl nethyl s, ul onam are 10 obtained in the-forn1of
a.creamyel l ow solid. Exanple 4

- 4-ch| t h '
DN o o e@vﬁ%%ﬁﬁ”ﬂétﬁ%pmﬁl&%“ﬁ&'y gopfglpa?edpwdlc%%ry%%tg%ut {he

procedure I ng 0 g

1- [ bi's(4- chIoé%% ﬁ£:§%%9ﬁ§l azetldﬁﬁ Zﬂe 59%c§é9n mixture is .
g of.tri phen@/& {18y afepaded:s Hﬁd@atearaﬁa £1Dc 8- 89! Ubhon of 0.50 g of -
N- (qui noi - 1) - met hyl sul-f onam de 1n 70 cnB of anhydrous

tetrahydrofurfrrﬁurttiyﬂbdhdgatﬁaﬁédotodue@hrbsaaedsoacbeﬁmbate and 0.45 g
20 of . 1, 2- bi s(di phenyl phosphi ne)-et hane are poured in. After. stirring for

20 hours @t 2ducddeprenninteon(2 /M Xrane' The eesdenkr ased to. dryness under
reduced. pressure (2.7_kPa). The residue is taken up in 70 cnB'of ethyl
acetate, thecheosatogupplsnl wr en sid ivasiged’ wotlhm@5 (géremtief shekne, dried.
over negnesium sul fate, filtered- and then concentrated to dryness at.50C
under’ reduced- Qﬁ%s%rﬁ@ﬁ(ﬁ@ﬁ’hﬁ%ﬂht'ﬁ@eomroﬁéﬁm@FEroBtﬁmhedeletpﬂﬁlf|ed by

chromat ography on a silica gel colum %partlcle size 3 Septenber 2004
under an- -argon pressure of 0.5 bar with 1.5 ll ras of _

‘dichloromethane and then w1th.a mixture of dichloro-.
10- méthane and'ﬁethanol_(98/2 by volume) and collectiné
+ 60~ cm3 fractlons. Fractions 8 to iZAare oombined'and
'f_concentrated to dryness under . reduced pressure'
(2.7 kpa). 2. g g of N-(6- ethylpyrld —2- yl)methy}_-‘

' sulfonamide are obtalned in the-form-ofpa vellow oil.
15 Example 3 N |
| N- {l {515(4 chlorophenyl)methyl]azetldln 3-

yl} N-qulnol 6 ylmethylsulfonam;de may be prepared by
- carrylng out the procedure in the followrng manner:
0. 70 g of 1- [bls 4 chlorophenyl)methyl]azetldrn ~3- ol
20 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 stlrrrng for 20 hours at 20 C, the reactlon
25"m1xture 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



39 0.063-0.200 mm height 35 cm .dianmeter 3.9 cm,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-cn8 Sepieshesd04 5.
Fractions 6 to' 12-are conbi ned and concentrated to dryness under reduced,
pressure (2.7 kPa). The residue is taken up in 15 cnB8 of nethanol, the:
resulting white suspension is f||tere$7 the solid drained and then dried
at 50C.under reduced pressure (2.7 kPay. 0.35 .9 .10 of N (1-- (bis - - =
(4-chl orophenyl)-‘met hyl ] azeti-di n- 3-yl - N qU|noI 5--y|nethy|su|fonan1de

b d he f I d N 3 -
CoC13, 8 i n “PEFSD SRS (tecathced PR (37da () TR r BTS2 09 (s

2 b o 0 efen b iy Geogr gty tpen romk%ép%ﬁtpé%s%%" Ty, |

7.40 (dd, . &btalnéﬁafgl§1l red“@nd tﬂe5%1@qgate §s5céﬂgeﬂt HeedH): 7.74
(dd,: J =. 8 and .5 Hz ;8. broad d, H); 8.54 (broad

d, J =9 Hz g0 14D n§s599 I-(dﬁlra@.o}l '0f4t@t@drés5dh|§ eﬂ):]alneld (@ubpoks 5-y1)

nethylsulforlant e may be prepared by carrying,.out the procedure
as- descrlbedlsrpurlfieﬂnunéeiﬁodﬁEEHUtngowumh 2£0cgtabnSeanhaaguai nol i ne, -3. 0
cnB8 of. pyridine, 1. | cnB of nethyl.sulfonyl chloride . . 25 2.47 g of
N- ( qui nol - "55w1§mmimyaeudfSﬁKuuekinaH@ambnaiﬁediZEn0tﬁéﬂommWOheight
a. bromn yeIIom1- solid.. 3:Septenber 2004 40 Exanple 5
4 cm, dlameter 3 cm}, elutlng first with methanol and
then w1th a 2 M solutlon of aqueous ammonia in methanol
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 cil 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



N-{I--(Bis(4- chlorophenyl)nethylIazetldln 3

yl }-Nisoquinol -5-yl-met hyl sul f onam de may be prepared by carrylng out the
procedure as described in Exanple 5 4, starting with 034Emkyﬂm#2004 '

N- (i soqui nol -5-yl) et hyl - .sul fonam de, 70 cm - of

anhydr ous-tetrahydrofuran, 0.712 g of ' _ Co
1-[ bi s(4-chl orophenyl ) net hyl l'azeti din-339l, 0.597 g of triphenylphosphine,
0.40 cnB' of diethyl. azodicarboxylate and 0.45 g of 1, 2-bis(di phenvl 10-

phosphi ne) et hane. . The crude brown ..oil. obtained is. purified by
chr onat ogr aply ophigesi brvee 9eho®) UtReo (Rassi Gt Lofi 28001083:50,200 mm
hei ght .38 cm dianmeter 3 .cm, eIutlng wth a nlxture of cyclohexane and

ethyl acetat ef( 130876 by \sehmmbquaﬂdls@élmtlngs%tr& pharifdigad.i ons.
Fractions '8 to 23 are conbi ned and concentrated to' dryness under reduced
pressure (2. Kftbﬁaﬁtlfhengeﬁoduéo heussiatep0f @, 1bhenBeadt dbgt hyl ether,
the suspension is filtered and the i nsol uble, matter is chronatographed on
.col.um of mggruresiif spoplhweghed4wing . 1@li embtagt W& e anﬂsmOn@nPlrst_mnth
a nlxture of nethanol and di chl ororret hane (50/50 by vol une.) and then
el uting wi’t ho& QlﬁpééFBFPBHaBﬁraﬁﬁ@oﬁ%enaﬁh%ﬁ@%ﬁ¢rlTﬁﬂrﬁﬂkﬁremﬁ ol lecting
20-cnB. fracti-ons. . FEractions ltf 6, are,conbi ned and the white insoluble:

25 matter - mh?@ﬁaaﬁﬁggrg FELT PRERFLRY . t HRE SoF9anic. Eﬁ%ﬁ?ﬁ*ﬁéﬁﬁF%%en dried at

50C under re ressure. g _ [b|s
(4- Chloropheggg ﬁggﬁeﬁl g l%age, ang 1h flftered and

azetidiri-3- xbhcehkeggaaneg érynge; hyﬁéé'ifpéa@éeai réssure

(2.7 kPa) 1. 15 ‘g of N quinol-6- ylmethylsulfonamlde are
10 obtarned in the form of a .cream-yellow solid.
Example 4
N {l {Bls(4 chlorophenyl)methyl]azetrdln 3-
vl} N-qulnol 6- ylmethylsulfonamlde 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, frltered
and then concentrated to dryness at. 50 C under reduced

pressure (2 7 kPa) .The violet o1l obtarned is purrfred

by chromatography on a srllca gel column (partlcle srze



3 . Sept enber 2004 41 .obtained in the.
spectrum (300~.MHz, CDCI3, in ppm: 2.64 (t, j 7 H : IH; 2.81

formof a white solid [1H NWR
(t,

J =

[

Hz : 1H) ; 2.98 (s -..3H"'; 3.36 (split t, J = 7 and 2September§04 3 55
(sptit t, .J =7 and 2 Hz : IH).; :4.02 (s : 1FD 4.86 (nt. : 1H); from7.10
to 7,.25 (m 8H)y; 7.60 (dd;..J. =8 and 1 Hz : 1H); 7. 66 (t, J.=8 Hz
.. 1H) 7.93 (broad d, J = 6 Hz 1H); 6 (broad d, J =28 FE : 1H)" 8. 66
(d, J =6 Hz :"1H); 9.32 (broad s : %gb

N-(1soq' uinol-5-yl)net hyI suI fon-a' ai de maybe pr epar ed by carryr ng out the
procedure as '
5- am n'oi'soq

chl ori de.
in the form%ﬂ a et ge

é%éH-F‘s{' c%'%ﬁéhw azelladieN<(30/60 then 30/70 and |
net hy sr? onartn de ma)? be preparedegy carrying out the

N-{1- [BIS(4
yI}--N—pyrr
procedure |rpd/rgaﬁf

met hyl .

chwe‘%eo% %a%e%yﬂsné?ﬁtg n%&‘*f ?? grrgmgf FEyP%uI fonyl

éer(ﬁ rw (ﬂh;égépr% %%)gekhﬁ'%Uhﬁgﬂaérh&QEuré5 o@re obtained

5 cnB of chloroformand.then the nmixture is heated . to the.refl ux

t enper at ur e.dfriess stridad nepdwred?presisoge 3@ -7 kBeés, Thhereeaduon m xture

| Qi e ) TBIHE 10 12@ <R 1042 S0RBmAT £ phesphes us trichloride
S poured into a' soI ution of .0 ."144 g of- N { 1- [bis (4-chl orophenyl)

' szetightichyle o N2 (aJreO)tlod@-mesdr attd- 3oykpnrethyl- toul f onani de i n'-

is allowed to return to room temnperature and is'then.supplenented with 5
.of 0.1 Hyadtere porire ldcia Pﬁeﬂ%bﬁﬁ@éd Bhel resultlng white

an

10

13-

25

suspension is filtered, the solid dralned and then
dried at 50°C under reduced pressure (2.7 kPa). 0.35 g
of N-{1l-(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),

2.99 (s .+ 3H) 3 36 (Spllt t, J 7 and 2.5 Hz 1H);

3 (split t, T = 7 ‘and 2 5 Hz I.H), 4.01 (s : 1H);
4.85 {(mt : 1H):; from 7.10 to 7.25 (mt : 8H); 7.40 (dd,
J =7.5and 1 Hz lH), 7.54 (dd J = 8.5 and 4 H=z

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,

J = 4 and 1.3 Hz~ lH)]

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

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

in the form of a brown yellow SOlld



separated after settling. Thé organic phase is diluted 3 Septenber 2004 42
with 20 cnB of chloroform dried over magnesiumsulfate, filtered and then
concentrated to dryness under reduced pressure (2.7 kPa)Septemiier 2884 due. i s
chromat ographed on a' silica gel colum (particle size 0.063-0.200 nm-
height 9 cm dianeter-1.8 cn), eluting under an argon pressure'. of 0.1 bar
with a m xture of dichloronethane and t hanol (95/5 by. -volune) and’

coll ecting-15-cm 3. fractions. Fractions 2 to 4 are conbi ned and: :
concentrated'to dryness under. reduced pressure 10 (2.7 kPa). The residue
is.stirred u¢ 1p.ce8 of diethy-1 “ether, the suspension is filtered, the :
solidis drafh %nd then dried under reduced pressure (2.7 kPa). 35-ng of

N-{1.-[bis(4-chl h

s anefhyf’éﬁf’fﬁbﬂémﬁéﬂ%iﬁ AU azetigins-
' L N , , f 2.80 .

fée"z‘%éc’("“rfg}s@ L Sbhd thOI SPERMD LA M LSRG e prdgapals 1 om 21y;

4.18 (s : 1Hy caﬁrgﬁuﬁ ndudHhe grovadurd 4 dbsthrilHdd in &'ﬂhmpld 37
(broad dd, % and . 1H); 7.64 (decoupled d, 20 J.= 8 Hz : 1H) ; 8 52

(broad d, 5J &, 2statlking .with 0.89Blg (4 Q&d(lchoth?rlcﬁ.—HZ-yl)hld):h]yl-Exarrpl e'7
N-{1- [BIS(4 chl or ophenyl ) net hyl Jazetidin-. -
yl)-N-(1- OX|d@lﬁqmamudeyl7memﬁyb§UEthdmpde nayrb5y§50ﬁueeared by carrylng
out the procedure in the foll'ow n
0.712 g of 1- [bls(4 chlorophenyl)methyl]azetldln—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); washing first with a
mlxture of methanol and dlchloromethane {50/50 by
volume) and then elutlng w1th a 2'M solutlon of aqueous
ammonia 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-



manner: 0.16cnB of diethyl azodicarboxylate and 0 226.9g of ,
trlphenylphosphlne are added, under argon, to a solution, of 0.265 g'oof
1- [ bi s(4- chlorophenyl)nethyl] 3 Sept ember 2004 43 azet  Sentembsr 26041 0. 162 ¢
of N-(I-oxide-pyrid-3 yl)nmethylsulfonam de, i 25 cnB of anhydrous ‘
tetrahydra furan. After stirring for 20 hours at 20C, and then far 24
hours at the reflux tenperature, the re ftlon' m xture is concentrated to -
dryness under reduced pressure (2.7 kPa? The residue 'is chromatographed
on a -silica gel colum (partiecle size .0.063-0.2 mm helght 20 cm

dlaneter 1.5 , Ut;ian n apra or e h a
obHai nRldUtiinNghdNg8knaf s 599H1 g%?gd [ﬁﬁ s% &

m xture of . di chl or omet hane 10 and nethano by vo coIIectlng

40-cm 3, fraqBioensHzkr aOCLNss 2 toprfi4 @r$4Cth’Ql ged anqzcongﬁmrat ed to.
dryness under ‘reduced pressure (2.7 kPa).. The residue is stirred in 10 cnB

of . diethyl e@t.Bér (tt,hd su3pdnaskobH) s 219$6(§d 3me,|mszﬁtwgp1ﬂnaq;er 15 -is
drai ned and then dried under reduced pressure (2 7 kPa). O. 19 of
N-{ 1- [ bi s(4- éhFofophenyl Haet h§His 3.55 (split t,  J = 7 and ' |
azetidin-3-yl}-N-(1-oxide-pyrid-3-yl)nethylsul fonam de is obtained in the
f orm of a5v\,h|2t 82sgl ﬂéﬁ{'ll‘i RI (Sspegftf)ru-n‘i(%)o(mn-lz:, XH0DB)286n 36,10 itd n. ppm
2.78 (t —722 7 Hz ZF% (s 3.37 (t, J =7 Hz . 2H) ; 4.45 (s
1H) - 4. 717-¢nt (B ¢ Of) on776%0 % 50 8 (3Rd 118z 8. 2H)(brodd d, I 6..5
1H; 8..27 (brogdys . 18 795 (broad d, 7 = 6 Hz ¢ 1H); 8.06
(broad d J 8 Hz : 1H); 8.66 (d, J = 6 Hz IH),; 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- oxrde 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



N- (I -Oxi de- pyri d- 3- yl ) et hyl sul fonanmi de may 25 be prepared by carryi ng out -
the procedure in the follow ng manner: 7.1 g. of 50-55%

3-chl or.oper oxybenzoic = acid are added, in fractions, toSgptegaet2evd of 1.81
g of N-pyrid-3-ylnethylsulfonamiBe in 71 cnB.. of 3 Septenber 2004 44 - .
. N, N-di net hyl f or ram de and 3 cn8 of nethanol, fol | owed by 0.56cnB8 of 40% -
hydrofluorrc acid. After stirring for J21 hour at. 20C, .the reaction nixture
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

residue. is . q t q
ethonel (oo BB 2U0Fhn 5P AR Al TALE e SpihaselR Buneace!
chromat ogr aphe@teeea §h!ﬂ' ERefebofObHTE €84  Byncll 2 kR L0.Q63R 2 MM
hei ght. 27 cm diameter 4 cm), eluting under an argon pressure of-0.5 bar"

with a mxtupeeabudiechbor orpihanenance spihanad (%t Yhapraad ort Ren 50/.50

by volume-) and col |l ecting 60--cnB fractions. Fraction 62 |s concentrated
to dryness usdéticaedetedopumss(partidle (&ze KP2)63-00.29.06 ngh,0thellght
(1-oxide-pyrid-3-yl) nethyl sulfonam de is. obtained in the formof a

yel  owi sh5 sél cdt, NiPperez3lyRiemthye but fronamidier ray sigor grasedreby
carrying out'the procedure as described in Exanple 20 1, , starting with
2.9 of -3--afpfn8pyrParneith emméruzmxrancr@ralmrornee:r@me @ndmet hyl sul f onyl-

chloride.. The crude product obtained is stirred in 40 cm§ of di et hyl
methanol (95/5 by volume) and collectlng 5-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,
& in ppm): from 2.80 to 2 85. (i 2H); 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 ox1de—pyr1d 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]—



ether “the. suspen5|on IS flltered and then the solid is drai ned and. dried
under reduced pressure (2.7'kPa). 25 2.47 g of

N-pyrid-3-yl me'thyl sul fonami de are obtained in the forﬁﬁﬁpkﬁﬂxﬁﬁﬂﬂ4sh
solid. 3 Septenber 2004 45 Exanple 8

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

yl}- N-cyclohexylnethylsulfonaanide naygg prepared by .carrying out
the-procedure in the follow ng. manner 0.4 cnB of. nethylsulfonyl 3
chloride is added, with stirring, to a solutlon of 1 8 g of N— { 1- [bis

(4-- .chl orophenyl dalggtmllofaaagf Il 1%23 yide -Gy Cloglieuy g 7 cnB of

L .
trlethylanlne an net h Ianlno- pyri 22 crrl3 of -

di . ehl gr onet hanes thdyml%nmderl N9 8 LRF 48 hANySrahs 20s CrakPussB of

di chl or onet hane 20 cnB of water are added to. the reacfion m xture and

it is stirrgdand sepw awd akderosetll hagrsThe @odani andphase is dried -
over nagne3|un1sulfate and concentrated at 50C under reduced pressure (2.7

kPa). The brisw 24%haity tedhuedtdushtempeegtapeed the @eakkioa- gel col um
(particle size 0.063-0.2 nm height.20 cm diameter 2.0 cn), eluting under
an argon- @ressxnureﬁli)dennnthUHd aonﬁwwaﬁesomndeehtsdunedhane and - -
met hanol™ (96/4 by volune) and collecting 10-cm 3 fractions. Fractions 2 to

20' 4 and 5 R¥PIDzg etZohilifirdd dH¢ EGFENEr dSeghEemaipaEsphedn@Br ar educed
pressure (2.7 kPa)'. The-residue is chronato rapheg 2n a S|I|ca gel - col um

(particle si¥eicd I5-99 Zmlﬁn(ﬁ?éﬁtd'ﬁtleS@l&r% di0&re 05 8R3N8 ut i ng.

under an ar %61 cprg,escflua[n?etogr QL ]5 bar \M ut:.nrc]g1 )fltn er %‘h argon _

pressure of 0.5 bar with a mixture of dlchloromethane
10 .and methanol (98/2 by volume) and collecting 40-cm’®
: _fractions' Fraotions 26 to 64 are combined and
_concentrated to dryness under reduced pressure
(2.7 kPa} The residue is stirred ln 10 cm® of dlethyl '
. ether, the suspen51on ls-ﬁlltered,,the lnsoluble matter
15 istdreined 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-pyr1d—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, ln fractions, to a solution of 1.81 g

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



25 cycl ohexane and ethyl acetate (70/30 by-volune) and collecting 5-cn8B
fractions. Fractions 7 to 10 are conbined and concentrated to dryness
under’ reduced pressure (2.7 kPa)..0.10 g of iT-{1- {bi§@$®&ﬁﬂ6¥aoé4

Sept enber 2004 46 phenyl ) net hyljazeti.din-3-yl}-Ncycl ohexylnethyl -

sul fonam de is obtained in the formof a creamcoloured . foam[1H NWR - .
spectruh1(300 MHz, COCl3r- Sin ppn) from 0.80 to 1. 90 (nt . 10H); 2.82
(s : 3H): 3.36 (broad t, 5J =.7.5 H 2); 3.46 (broad t, J =7.5 Hz : 2H);
3.59 (nt : iH; 4.08 (nit 1H); 4. 42 (s . 1H); from7.20 to 7.40 (m

8H) -] . N{lN[g giéef}@?f&ﬂma& ot ]a:?eufdtn@tﬁan&% %Q!SLQQ%%' amine
e y car

may be prepar yi.ng out 10 ‘the procedure in:

manner: 0. -599s@f oY QO h3aRe1ubrd cOhcsadi uikkri Q@QE%MQOE@W@“de ~and
0.3 cnB of ' 100% acetic acid are added' to a solution of 1.5 g of .

1- [ bi s(4- chl peaphedyb ) et hyhd azeidwlion nidttrurd N L2p@ibedl dhto. 500 g

1, 2-di chl oroet hane. After stirring for-.20 15 hours at 20C,~ 20 cnB of
di chl ar onet hafeiaad 30icn8d odind . viedrersf idrtes mettle 'teo filer mag@ctiison m xt ure,
with Stirring,. and then the mxture is neutralized to pH 7-to.8 with .a |

. N aqueou$ sodnaemhydtedite doynesomt T Grivatdae dgiucsahprassdraf ter
settllng the organic phase is dried .20 over .magnesi um sul fate and -
concent r at ed{€e7dkfabssThe DT Umdet ?%ﬁ%béﬁ’ﬁﬁbé%hﬂ@‘(2f7akpa) 1.8 g of -~

R
-volume) and then filtered. The. frltrate lS
chromatographed on a silica gel column (partlcle.51ze
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 descrlbed 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 pyrrd 3- ylmethylsulfonamlde are obtalned in

the form of a plnklsh solid.

LN



paste which will be used as it is in the next step. 1- [Sis -
(4-chl or ophenyl .) nethyl] azetidi n-3-one. nmay. be prepared according to the
fol | owi ng procedure: - .solution of 8.1 cnB of’ di met hylSeptambei2d84i n 17. 6
cnB of dichioronethane is added to a solution of .5.0 cnB of 3 Septenber
2004 47 oxalyl.chloride in 73 cn8 of di chl or onet hane cool ed to -78C After
0.5 hour at -78C, a solution of 16.0 g g - '
1-[bis(4-ch|orophenyl)nethyl]azetldln 4: ol, di-ssolved inh 50 cnB of

di chl oronet hane, is poured in. After 5 5 hours at -78C., 26.6 cnB of
trlethylan13§6ar%_a dded dropw se and the reaction mxture is allowed to
return enperature After 16 hours, the reaction nlxture S

washed with 4 tines quéqnqﬁﬂﬁﬁ gﬁﬁo%%%h%a mﬂtﬁ@l?Q?aE?ﬁl a- saturafed

sodlun1chlor|de solutio over esium “sultate tered and

concentr at ecguh 2ol %ém%etrh%%q(%owa%ﬁ%‘érﬁa@zbe7 %B@)arzaeb residue
obtained isc ronatographed on .silica gel colum' (particle S|ze

0.04-0.06 nmyaSipimey &ud.the Cgﬁocela@r@hththen)folu@dehgamanaég@n pressure of
0.5 bar with 15 a mxture of ethyl acetate and cycl ohexane (40/60 by

vol une) as e uenirs afdmeahy@etilfign2DOchioBifieacsi agded, Foachions 15 to 25.
are conbi ned and then concentrated to dryness under reduced pressure (2-. 7
kPa) . 8.9' g sfideifdi Sq 4 cidlordpimemd L .Feghplf] Naddtilbiin{3=one are. 20
obtained in. the formof pale yellow crystals neltln at 111C. Exanple
N-(1-[Bis(4- @mww))ﬂlﬁélwl]aéféﬁthddﬂnrﬁ?ﬂ} -cyclohexylamine,

0.7 cnﬁ of triethylamine and 20 mg . of 4~ dlmethylamlno-

pyridine in 25 cm® of chhloromethane~'After stlrrlng
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 srllca gel- column (partlcle Slze
0 063- 0 2 mm,- helght 30 cm, dlameter 1.5 cm) , elutlng
under an argon pressure of 0. 1 ‘bar w1th a mlxture 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-



yl }- N=cycl opr opyl met hyl sul f onam de may be prepared by 25 carrying -out the
procedure as. described in Exanple 8, starting with 1.6 g.of

N-{1-[ bi s(. 4-chl orophenyl) nethyl]azeti di n-3-yl }- N-cycBSspiamear0fd 25 cnB
of .dichloronmethane, ' 0.7 cnB of triethylamne, ;2.0 ng of 4 3 Septenber
2004 48 di net hyl am nopyridi'ne and 0.4 cnB8 of nethylsulfonyl chloride, - -
while the mxture is stirred for 20 houys at 20C. The crude product is
chromat ogr aphed_on a silica gel columm {particle size 0.063-0.2 nm height
30 cm. dianeter 2.0 cn), eluting under an argon pressure of 0.1 bar wth

e

collecting 1 rac ractio ~are_conbined.

and . concent Ea&g@nsﬁieeyﬂ'@S-ébeM éﬁrfﬁua@@ f’cfﬁ%%% % 1&34&-201@%01 The

residue.obtained is chromatographed on a silica gel colum (particle'size
0.063-0.2 mmeohni ght NMBOsgdatdirnEEr Mi0) OBcl el §timgswdersan, ar gon

pressure of . 0.1 bar with a m xture of cyclohexane and ethyl acetate (70/30
by vol une) andscokbettdog (k- enBoRD; fzagli ons: FH@Cctd B Gddxdlk,are

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

0.14 g of 5N- f§1=[ Bi.S( &zchl 2HEpph2nyé) (letdyd]t, 7 = 7.5 Hz : 2H); 3.59 :
azetidin-3-yl}-Ncycl opropyl net hyl sul fonam'de is obtained in the formof a.:
cream col our éBtf eaktl) 1f 4. MY/R(mR20: sh&tt r4nt 4 300 VHA) }C(E@L3i- 400 ggpm) : 0. 79
(m : 2H); 0.95 (nt : 2H);.2.%i (mt': iH;,2.84. (s : 3H); 3.17 (broad t,

J =.7'.'Hz,2H);7-éQ5d@ﬁ1.=_%'3:4.18_(m . AH);.4.29. (s : 1H); from 7,20 to

7.40 (”T':_Skﬂ]l' ’N—{i—[bis(4-chlorophenyl)methyl]azetidin-3*

yl}—N—c?Clohexylamine'méy bé-preparéd by_carf&ing out

10 the procedure in?the.following mannerEVO.S‘g.of.
cyclqhexylamine,'l:g‘af sodium triaéetokybofqh?dxide
and 0;3 cm?7of'l00%'acetic'acid are édded?to-a_soiution
of ljé_g bfli—[bis(4;chlo£o§hgnyl)methy1]azetidin-3—one
iﬁ 25'_cm3 of—l,Z?dichioroethanef After stitring.fOr:ZO

15 hours at 20°C, 20 om® of di&:hlorométha-ne and 10 cm® of -
water are addéd to the reéction mixture, with stirring,
and then-tﬁe ﬁixtu:eris neufralized to'pngit0'87with_a
l;N aquéods-sodigm hydroxide‘solutidn. The mixture.is
séparated aftef §eﬁtling, the'oréanic-phase is dried

20 over'magﬁeéium_éﬁlfate and cgncentﬁated:to'dryness at
50°C'Under‘redu¢ed préésure <2.7 kéa).-l;B g_of N~-{1-
[bis(4?¢hlo;§éhénfl}meﬁhyl]a;etiﬁiﬁ—3¥yl};ﬁ-byc;o;_
hexyiaﬁine é£é}obtaiﬁ§d;in the form‘of a_§ream~chou£ed .
paste th%h Qill]be_ﬁsed as it_iﬁ_iﬁ the(ne2t step.

25 : _i—féiék44¢hi§rophenyl)methyi]a;etiain—3—on§
may[b§ preparéd'acéording to tﬁe follohing procédure: a

3

solution of 8.1 cm® ofrdimethyl'sulfOXide:in 17.6 cm’ of

dichlo;dmethane.is added to a Solution of 5.0 cm® of



N (1- [ bi s(4-chl orophenyl ) nethyl]azetidin-3 1 25 yl}-N-cycl opropyl am ne ray
be. prepared by, carrying out them procedure as described in Exangle 8,
starting.. with 1.5 g.of 1-[bis(4-chlorophenyl)nethyl P #eetemhen280%ne, of

1, 2-di chl oroethane, Q.37 cmof 25 cnB 3 .3 Septenber 2004 49 )
cycl opropylamine, 1 g of sodiumtriacetoxyborohydride acid -0.3 cn8 of. 100
o acetic-acid. 1.6- g of Nv {-1- [bis (g : L _ '
chl or ophehyl ) met hyl ] azeti di n-3-yl }-N-cycl opropyl amine are obtained in the
formof a brown oil which will -be 5 used as it is *.in the. next step.
Exanpl e 10 Nox@lRl 28104SHeBiayoboch?. & HidieRircketiate tobled to

[ bi s(4-chl orophenyl ) net hyl.]azeti di n-3-yl }met'hyl - sul fonam de- may be
prepar ed. by edsrgi.ngfaetr. 0hé hOupr atedutCasa destut fod 4N Fxam) &f
8,.starting wwth 2:0 g.of N-(1R'2S,4S)bicyclo[2.2.1]hept-2-yl-N{1-

[ bi s(4-chl . ologkdsykyebihybphesyl HhetByY] 3 zet b n25-¢inB didfsolved _

di chl aronet hane, 0.7,cnB of triethylam ne, 20 ng of 4-dinmethyl-am nopyridine
and 0.4, cnB1lnofOneeyeE i enlqromss: hemeor iide pPoniteld Si.r Aifing rf 6r . 20. hour s.
The brown oily residue_ig chromatogyaphed on.a silica gel .colum (particle
si ze. 0.063- 019ufH 2her dRt C802EnP" M armh & ierhylamineckyei agdadder an argon
pressure of m xture of -dichl oronethane and net hanol

. %..1 bar wi th , o
' (971 3. by 6098’116%13?51%}'15‘?cﬁ??‘é'é?c%gm%%ffﬁs ¥ fthoird Ty F&HWEEs 6. to 18.

the) " The " 5B daBATEeAERLEN:L 0 ARVDPSRs YA, RIS (20T

mixture is washed with 4 times 200 cm® of water and then

_with 200 cn? of a sat'ur“at._ed sodium chloride -sélu'tion,
{lOi-driéd over magﬁeSiumxsglfate, filtefed'and concentrafed-
to aryﬁgss uﬁderfrgduéed pressure-(2;7 kPa). fhe.
~ residue obt%inea is chromatbgrAPhéaApn‘afsilicé-gei
‘V.col!.uninf.(p'azlrtj'_clé size 0.04-0.06 mm,. di;-;met-..er' 9.2 cm, "
"héight 21 cm), under.an.argon'pressﬁre of d.S bﬁf with
—115 a mixture of ethyl acetate and cyclohegane (40/60:by

volume) as eiuents.and collecting 200-cm’

fractions.
Frabtions 15 to 25 are combined and then c&ncenﬁ:ated
ﬁo @ryness under reduced bréséure,(2;7 kPa)f78.9'g of
1—[bis(A—Chlérophenyl)methyl]azétidin¥3—dné are |

20 ‘bbtainea in_thé_form of pale fellow:crystalS melting‘at:
111§¢_ L _ : o _
Examplé_g'

N { 1- [Bis (4-_-<':hi'o_;:<j3j_c'>h.enyl).tnerthyl j a;_ggiain-j-

Yl}—ﬁ;cyélépropylmethyisuiféﬁaﬁide,may be pfépgféd b§.

25 barrying out the prﬁcédﬁfé‘éﬁ desﬁfibed ;ﬁ'Examﬁle,af
starting with l.S‘g-df N-{l—[bis(44¢hlorbphén§15:
,méthyl]azetidinf3-yl}¥N—cycloprbpylaminé; 25'¢m9-of

_dichloromethane,'0{7 cm® of trtethylamine};ZO:mg of 4-



chromat ogr aphed on a silica gel colum (particle size 0.063-0.2 nm hei ght
.30 cm dianeter 2.0 cnm),.eluting .25 under an argon pressure of 0.1 bar
with a nixture of cyclohexane and ethyl acetate. (70/3@@?9&@ﬂ&ﬁ8?oﬁnd
collecting 10-cnB fractions. Fractions 8 to 14 are conbi'ned and
concentrated to dryness under reduced 3 Septenber 2004 50 pre ssure (2.7
kPa). 0.70 g of N-(1R 2S, 4S)bi cycl o- 48

(2.2.1] hept-2-yl -N-{1-(bis(4- chlbrophenyl)nethyl] o
azetidin-3-yl}methyl sul fonanide is obtained in the formof a cream col our ed

foan1(1H N to 1.75 (nt.:f
(e IR dipe Y, B PorhecnlANBRRLY 1O (1

2 82 (s : 3"%11559@833 v@ﬁié) t§1e55n1§)mu13e H)s s%:.@@:ec{ l\ﬁor Z:bH)hourfr%'E' 3. 90 to

4.05 (nt - 2H) ; 4.51 (s 1H)' ; from7.20 to 7

N- (1R, 2S, 4S)Bo&gc|@ﬁ8 ékddémﬁﬁcéhdd-ﬁs{dhromatographed on a 5111ca

[ bi s(4-chlorophenyl)nethyl]azetidin-3-yl}am ne nmay be prepared by carrying

out t he- procedir eohsmalegua 1 thigd & rs i Zex ahytl 638, isumwt|MQ;tht301c&.g of

1- (bi s(4-chl oro= phenyl)net hyl l azeti di n- 3--one, ‘25 cnB of 1, 2- dlchlorOJ 15 _l'

et hane, 155 diahetdR 2 X8 cH)S) dliutjicip yRler at] argemn- @rye}s—suam' o€, |-g of
sodi-um tri acet oxyborohydride and 0.3 cnB8 .of 100% acetic acid. 2 g of
N- (1R, 2S, 4S)grgy &#p(Wwidh 19 mixture of dlchloromethane and methanol

hept - 2-ylI - i) gg. s§)4 chl orbphenyl rreth azetldl n-3 yl}am ne are obtained
in the form &FY4°bP wﬁP%HWerﬁﬁﬂ1 gbéih§%U §§aFFl?§Srn ‘the next

step. Exarrpllr:erll N- 5(plé?t % l%(;cy (2 2.1 hept 2dyl NN-| 1-

action dr'e combined
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); . 4.18
(mt 1H); 4.29 (s : 1H}; from 7. 20 to 7.40 (mt 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



(bi s(4-chl orophenyl) .methyl]azetidi.n-3 yl}rethylsul fonanm de maybe prepared
by carrying out .25 the procedure as described in Exangle 8 , starting with
1.8 g of N (1R, 2R, 4S) bi cycl 0( 2. 2. 1] hept - 2-yl - N-{ 1- - September 2004

[ bi s(4-chl orophenyl ) et hyl Jazetidin-3-yl}am ne, 25 cnB of dichlbronethane,
0.7 cnB of-triethylamne 2.0'ng of 3 Septenber 2004 51 ' R
4- di met hyl am nopyri dine and 0.4 cnB of gethylsul fonyl  chloride, with
stirring for 20 hours. The brown oily residue is chromatographed-on a
silica gel colum (particle size 0.063-0.2 mm height 30 cm dianmeter 2.0

cm, eluting eyepspsspdlgome) s ebdQuk BaiacwbRyBolbXyHEeqef
cycl ohexane and et hyl - acet.ate (60/40 by vol une) and collecting 10-cn8 -

fractions' . FymttQchs8 b6 .1R0a&r ecebnblaeﬂdanﬁ &oglcefltm-a{c]ed[ﬁps m-yness -
under— reduced pressure- (2 7 kPa).' The residue is 10 chronmat ographed on a
"silica gel cotkemrrhRwl) Gl hyil @ zer 10880~ Lt~ bgcyhpr8pytamidéameter 2.0
cm; eluting .-under-an argon pressure of 0.1 bar with a m xture of _

cycl ohexane attf ALl nRcetidt ENE76RP30 B doPurE) ahd ebirkcvihy Be-cnB
fractions. Fraceréons 4 to 10 -are 15 conbl ned and concetrated to dryness

under reduted STt dssdre 2287 YO8 pexE. £6%F of N- (1R 2R, 49) bi cycl 0-
[ 2. 2. 1] hept - 2i AHF#% c{bl S(4-chl-orophenyl) net hyl ]
azetidin-3-yl sul fonanide is- obtained in.the formof a yeIIow fo_am |
3 QH)NNR e m i (300 vy s %?Ch%)B%H?Elggzsgw%%hﬁﬁér? T80T 0 s 60r
(nt 4H) ; -ﬁgis(4”6%%3ﬂ3§hen&lﬁm§tﬁ9@]ng@lék%«34yipmégﬁyﬂiﬂ
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) andtcolleCting 10-cm
18 are comblned and concentrated to dryness under
reduced pressure (2 1. kPa) The reSLdue is’
chromatographed on a 5111ca 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 w1th 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



4.47 ( 1H) ; from? 20 -to 7.40 (m 8H) ] N- (1R 2R 4S) Blcycl o[2.2
.1] kept-2-yl-N-(1 25.'[bis(4-chlorophenyl)nethyl]azetidin-3=yl)ani ne. my
be prepared by carrying out the procedure as descri bed3iSermhasie048,
starting with 1.5 g of . 1-[bi s(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- ylam n§ 1-g of sodium

triacet oxyborohydride and 0.3 cnB 80% acetic acid. 1.8 g of:

N (1R 2R 4S)b| cycl o- (2.2.1] kept-2- yI N--(1- (bi s(4-chl orophenyl )nmethyl] .5

azetidin-3- ar£ ohtimined iz :?h%ff X &, 2@ q@eg%ggllgur ed paste
which w1 . euse as it i.s I'n the ext step. Exanple ,

N-[ (1- Benzhygdryd )aadd iin-3-dd -IN phenyl-cnlQ roptky awh&eﬁgm]de- my

be' prepared by carryi ng, out -the procedure in the follow ng manner:' 0.7 cnB

of methyl  saddwingdn-cIHyaringde Hys Judifcediniikeo i3 smltutmea ah 2he" @brm :
1-benzhydryl - 3-ani |l i neazetidine in 40 cnB8 of dichloro- .nmethane and then
1.34 cn8 of dfla&td’t}da&ﬁﬂedi@lﬁfﬁi afebcherd . [ 1 H SKMRS Specsrumrl(Bl@OfM)BizA hours and 15
mnutes at 20C, the ‘reaction mxture is washed with tw ce' 20 cnB8 of

wat er , 5heCQﬁJgan§clthB@) tstaened- dVetonhghesimim sullblat el &ffd  t hen
concentrat ed to dryness at 50C under reduced pressure (2.7 kPa The

br own' oi | obﬂ?am?éij b5 20 dr-ométZogr dfHed 2ot %a (81 i céﬂéjel 2cBuiit. Eparticle
size lH), 2.82 (S "3H)Y; from 3. 35 tO 3 55 (m t : 3H); 3.66

(mt : 1H), from 3 90 to 4. 05 (mt 2H), 4,51 (s : 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- (1R, 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



0.063-0.2 nm. hei ght 26 cnl'dianetér 3. 6 cm), eluting' ' under an ar
pressure of-0.5 bar with.a' m xture' of cycl ohexane and ethél acet at

(.70/30 by.volume) collecting :50-cm 3 fractions' FracBiS§R

mipr 2804

25 conbi ned and concentrated to dryness under-reduced.. pressure (2.
the'residue is triturated-in diethyl ether, the suspension-is filte
solid 3 Septenber 2004 53 (2.7 kPa). ng of

N-[ (| -benzhydryl)azetidin-3-yl]-N pheny nethylstllfonan1de are obtai ned
in.the.formof a white solid ['H NVR spectrun1(300 MHz, (CD3') 2SO0

S @?@l"f%ﬁa‘hd L6 gerbeydtn B tod |

(nt 15H) ]

ure as described in ™ Exanple 8, .starting.wth

| - benzhydryl azetideni3 dR-oiesodz ShedBofa agnlldae,gem cOB@f .
1, 2-di-chl oroet hane, 6.3 g of sodiumtriacetoxyborohydride and 1.2

100% aceti ¢ apatidl8ls gzo@f0 1odmrzly dinyl -13-ighrd 130neag etdidimee car e obt ai ned
in the formof a browmm gumwhich-will be used as it. is in the next step.
15 Exarrpl 5 13. N@@[Baswxwlmmam@mm)pne]m @lan 1 bar

10

15

20

25

w1th a mlxture of cyclohexane and ethyl acetate (60/40

;by volume) and collecting 10-cm® fractions. Fractions 3

to 12 are combined aud concentrated to dryness under:
reduced pressure (2.7 kPa)L”The residue is

chromatographed on a Slllca gel column (partlcle size

{O 063 0. 2 mm, helght 30 cm, dlameter 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—crh3 fractions. éraotlons 4 to 10 are

- combined and concetrated to'dryness under reduced

pressure (2. 7 kPa) . 0.10 g of N-(1R,2R, 4S)bioyclo—
[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
ppm) from 1. OO to 1. 85 (m 8H) 2 14 (mt : lH), 2.33
(mt IH)L 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-
[blS (4- chlorophenyl)methyl]azetldln -3= yl}amlne may be.
prepared by carrylng out the procedure as descrlbed in
Example 8, startlng w1th 1.5 g of 1- [b15(4 chloro—

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

gon
e
5 are
7 kPa),
red,.the

dé with
2.92 (s
7"

%l@?f'&@)’dﬁ’th 3s@ni i ipazst Izdj %dﬁquhep@era%hegllgy carryi ng
out the proce of .

an of "



yl}-N-(3,5- diquorophenyI)nefh yl 'sul f onani de may be prepared by carrying
out the procedure inthe.following manner: 1.0 g of cesium carbonate is
added to a mixture 20°0f-1.2'3 g of 1- [bis (4-chl oropRSepiemaesAtd ]
azetidin-3--yl methylsul fonate ‘and 0.66-g of N-(3,5-difl.uor6phenyl).

met hyl sul fonam de, in 25.cnB of. dioxane. After stirring for 5 hdurs,at.
the reflex tenperature,. and then for %g hours. at 20C,-the reaction

m xture is supplenmented .with 50 nB of "diethyl ether and 30 -cn8 of brine,
and is then stirred and separated after settling.-: The organrc phase is

S0C dnder |~ rediany D & o S AR b2 P SRR o ” YN A
or ange- col Or@danerle Obrt NG dR4iunf f&fﬂ@%@@&&%eeehgaﬁdél Aheao gel &0l um
(particle si 0 640 .063. M height 25 cm dianeter 2.0 cn), eluting .

under an ar gon RyEs e iof b5 bar. SWigt ky £a N XRuQe,@s)Byey@mexane and et hyl
acetate (65/35 by volune)- and collecting 1.0-an fractions. Fractions 6 to
10 are conbi fred anthemnasnti-al-ed 4@ idryretd oudghenyeiimeedyl pressure (2.7
kPa). The residue is chromatodgraphed on a silica gel columm (particle size
0. 040-0. 0B3 a&etiuﬂqﬁﬁ—ylmhmmhanarehqmumumedLl@ th, fetmtpAgaunder an argon
.pressure of 0.5 bar with a m xture of cyclohexane and ethyl acetate (65/ 35
by vol une) amEautdaori g Pagte whvigdt WdAd- berpgeti ap Fti 4SchnckR®rated to

dryness under - reduced pressure (2. 7 kPa) 0.11 ¢' of N—[l [b|s(4
- next step ‘

Example 12 _"ﬁ S _ .-
. ; [(1 Benzhydryl)azetldln 3- yl] N-phenyl—
10 . methylsulfonam;de may be prepared by carrying out the
'_ procedure ln the followrng manner: 0.7 em® -of methyl—
eulfonyl chlorlde is poured lnto a solutlon of 2 g of

3

o 1-beuzhydryl—B—anlllnoazetldlne in 40 cm’ of dlchloro—:

3 of triethylamihe are added.

_hmethane:and then 1.34 cm

155_After stlrrlng for 4 hours and 15 minutes at 20°C, the
reactlon mixture is washed Wlth twrce 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

20 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
25 comblned and concentrated to dryness under reduced
pressure (2 7 kPa), the resrdue is trlturated in

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

drained and then drled under reduced pressure



15. chlorophenyl) nethyl] azetidin-3-yl } -N-.( 3, 5-difluoro-- _
phenyl ) met-hyl sul fonam de is obtained in the formof.a white powder [;H NWR
spectrum (300. MHz, CDCl3r Sin ppm: 2.82 (s : 3H): Q%PB?"(WZQW) .3.52 .
(split.t, J .7 and 2 Hz : -2H); 4.22 (s 1H); 4.47 (m 1H); from 20 6. 75 to
6.90 .(nt 3H); from7.20 to 7.35 (m : 8H)]. Method. 2' 0.78. cnB of

di et hyI azodi car boxyl ate and = 1. 31 g of5§r| phenyl phosphi ne are added, - under
argon, a solution. of 1.41 .g of .I-".[blS (4- chlorophenyl ) - _ _
met hyl ] azetidi:n-3-o0l and 0.95-g of N-(3,5-difluoro

henyl ) met hyl subf d 1 f . Aft
gt?p%/l Z]gef o%/ ? Hh%ﬁ?? atgszgg 993813? (£ b%@ﬁ%lﬁlgffg%%&{e are %]lg]h{jed theer
reaction m xpuedy3msentyeIneroRAR4e5aks %@Qfﬁe&%&%% t#, 00, £1B. of water,

dried over .nagnesium Sulfate and concentrated to dryness under reduced

pressure (2.¥%hkia) soTha rasivee difecomi omtoumphad oI, $o dd igagel col um.
(particle size 0.20-0.063 mm ' height 50 cm dianeter 4 cm, eluting :
.under "an, ar gddipiessofeaofed. dBoparofii Ch:CDODTId, uBe iaf ppayel ghezane and

et hyl acetate (75/25 by volune) and collecting 125-cnB fractions.

Fracti ons 56 t@mtl2 2He: cénﬁ?.néd andHcont e r aued: t2H)Xr yheds gnder reduced 10
pressuré (2.7 kPa 1.8 g of ' a solid are obtained, whichsolid- is. :
di ssol ved holH)a 4n78t KGE :adBlat Bremi Eokd OWI'Tef%-“nefmt (153 y- vol une)

m Xture, cooled and dlluted W th 100 cnB8 of pentane in order to
l1-Benzhydryl-3 anlllnoazetldlne 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-éniline, 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]azetldln 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 bane, and is

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

then concentrated to dryness af 50°C under reduced



initiate the crystallization. After filtration and 15 drying;-l.O.g of
N-{ 1-.(bi s(4-chl orophenyl ) net hyl ]

azetidin-3-yl}--N-(3,5- d|f|uorophenyl)nethylsquonan1d§SQ¥ﬁﬁmﬁap%%d in the
formof white crystals melting at 15.4C.

N-.(3,.5-D fluorophenyl ) met hyl sul f onam de-may 20 be prepared by carrylng out
the procedure in the follow ng manner; % 0 cnB of nmethyl sul fonyl-chloride,
3.8 cnB of triethylamrne and 20 ng of 4 .dimethyl am no pyridine are slowy
added to a solution of 3.5 g of 3,5- d|fluoroan|I|ne in 75 cnB of

i chi or omet hgag.<u ALt 5. PO8L] [T Sin ) OIS £ 30G h%ﬁe%gwn

m Xt ur e, emented w.th 20 cnB o hl or onet hane an

water-; --i's éhk&ﬁ@@o@f’é‘plﬁ@@%&%%ﬂf&h afdercsielid | fGre e Qrgani © phase
is dried over magnesi um sul fate, 3 Septenber 2004 10 56 filtered and then:

concentrat edot040ryne6S MAfelie IS @i SR ek 2 JPa)n) , The uresigdue - i.s-
chromat ogr aphed on a silica gel colum (particle size 0. 063- 0. 200 nm

hei ght  20. copddraaet ergén Oprejsusd wf My Urser wthargeiquesswte of 0-.1
bar ‘with ‘di chl oronet hane and collecting .25-cnB fractions. Fractions 1.4.to
20 are cofbi nuqlahelxmmemretleﬂlt@%ﬁcms@ifrﬁcﬁerbyremma praexslsure (2.7
kPa). 0.66'g of N-(-3,5- dlfluprophenyl met hyl sul fonami de is’ -obtainedin

t heform . of’ Cal%ﬁFFen%o%ﬂEﬁ FﬁCFBP§S(4f€HF5FQBﬁeﬁyF? HBt AYE]

azeti di n- 3--y

| f onate may be ared carrying out t he
procedure |F|° en?%l?%anﬁ%“?r%‘h?@ye%@fﬁg’ %é%’rﬂﬂ 1% duced

pressure- (2 7 kPa) The resrdue is chromatographed on a
srllca gel column (partlcle size 0. 040-0.063 mm,_height

10 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 collectrng 5-cm?
fractions. Fraction’ 7 is concentrated to dryness-under
reduced pressure (2.7 kPa). 0.1l g of N-{1- [b15(4—

15 chlorophenyl)methyllazetldln 3 yvl} N-(3 GRS drfluoro—
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) 7 3.52 (split t, J =
7 and 2 Hz 2d); 4.22 (s : 1lH); 4.47 (mt 1#); from

20 6.75 to 6.90 2 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)
25 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



sul fonyl chloride are added, .under argon and-over 10 mninutes, to a
solution of 12 g of 1-[bis(-4-chloro 15 phenyl)nethyl]azetldln 3-o0l in 200
cnB of dichl oro methane, then the mixture is cool ed to3<setemierz0a8dcng  of
pyridine are poured in over 10 minutes. After. stirring for 30 minutes at
+5C and then for 20 hours at 20C, the reaction mixture is diluted.with
100' cnB 20 water and 100.cnB of dichl oppnet hane. The mixture, which is
first filtered is separated. after sett%gng. The organi c..phase is; washed
with water,"then dried over magnesiumsulfate, filtered and. concentrated

to dryness. .under uced S 237 Pa he,oi |l . obtained is 25
chronatograﬁﬁe& 3#35 gilF@a ﬁ%% gp (ﬁ%ﬁtlg?eg- dPze 0> U63- 0. . 200°

mm hel ght 4G.GHadaeLen <1 etk csheghegﬁt adec apyaLggn pugasure of 0.5

cycl ohexene an -acet at y volume) and

3 Sept ember U reggh&%cqgng 18a0-cohd tracti;engs Fractions 4 to 15 are
conbi ned an concentrated to -dryness under reduced. ‘pressure (2:7 kPa).

6.8 g of 1- dlﬁ'o‘ina(t%g%?@fe@plo@mﬂ kiiicaeyBy| kazehhdipadcyblaethyt sul fonate
are obtained in 5 the rmof a.yellowoil. 1- [Bis (4-chlorophenyl)nethyl]

azet|d|nEB-{nb0~maymnenﬁtemengdtaoGOEdLnglametbe pr omeduetutesgri bed by.
KATRI TZKY A'R. et al., J_ Heterocycl. Chem, 271  (1994),. starting with
35. 59 of [bus@&‘ohiomqphewybﬁsu@eneﬁhQIFahaneWhyurecmhatude afd 11.0 cra8

of epichloro- hydrin. 9.0.g of 1-[bis(4- chIoroghenyl)nethyl]azetldln
cyclohexane and ethyl acetate {715/25 by volume

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 solld are obtained
wthh SOlld is dissolvéd 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]-
jazetldin 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,



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

Med. Chem, 885 (1973). Exanple 14 N- {.1- [Bis (4-chB&eosmasy094et hyI

] azet i di n- 3 yl'}-N-(4, 6-di net hyl pyrim d-2-yl)nethyl sul fonan de may 20 be
prepared bycarrying out the procedure as described in Exanple 13 (-method
2), starting with 0.20 g of N (4, 6-di meihyl pyrim d-2- yr)nethylsulfonanide
and 0.308 g. of 1-[bis.(4- chIorophenyl)nethyl]azetldln --01." After

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

hei ght 50 cneidtesBiieind €Rdn EbhldéMEr ANKIETE AN AFOONE RIRESUNR @& 6 - bar
wi t h di chl oronet hane and t.hen a m xture of. di chl oronethane + 1% net hanol
and then a prrseuseoﬁzdvchbmroneheﬂﬁesrﬂdeZE%rﬁﬂﬂ&ﬁkﬁogrupn%dS%ﬂt%Wber _
2004. 58 collecting 200-cnB. fractions, fractions 4 to 7 are conbined and
concent r at edsi bideygesscohdren t@alntmﬂe P iess Y &) 3= 07, 20Ra)um , Afhlegigh t

crystal lization fromdiisoprop ether, filtration and drying, O. 20 g of N-
{1-[ bi-s(4- ch?@r@@heﬁ?@?ﬁﬁ@hy¢]%z@ﬂhdl&i@ﬁsng -Uidex, @n argon

di met h. ylgyrlnld 2-y nethglsulfonan1de is obtained in the form of a white

"solid [1 W%ﬁ%ﬁ?r% 'E oba'witftctéafsldr@mqtrharﬁprﬁnd celeec(ceng 6H)
2.89'(broad g F% . "4.27 (s-
10 111); . 4.7 iﬁac"ﬁlof‘ss (§JT‘E‘GJF|11)°Il frlé’mt? :) Pae7c§§blf(lﬂ’fi an@l—l)]

concentrated to dryness under reduced pressure
(2 7 kPa) 0 66 g of N~-(3,5- dlfluorophenyl)methyl-
sulfonamrde is obtarned 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 +3°C and then for 20 hours
at 20°¢C, the reactlon mixture is diluted with 100 cm’ of

3 of drchloromethane The m1xture, whrch

20 water and 100 cm
is flrst flltered rs separated after settllng The
organlc phase 15 washed wrth 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. srllca gel column (partrcle size
0. 063 O 200 mm, herght 40 cm, dlameter 3.0 em) , elutlng

under an argon pressure of 0.5 bar wrth a mixture of

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



N-(4)1' 6- D et hyl pyrimi d-2-yl)met hyl sul fonami de may be prepared by -carrying
out the procedure in. the following nmanner: 1.4 cnB of trlethylanlne are
added,  at 15 0C, to-a mxture of 1.23 g ,of 2-am no- 43 p4
pyrlnldlne .0.77 cn8 of methylsul fonyl chioride and 50 ng of

4-di met hyl am nopyri di ne di ssol ved in.50 cn8 di chl or onet hane. After 16
hours at roomtenperature, the reactio edi um i s washed with twice 100 cnB
of 20 water, dried over magnesium sul fa e filtered and then evaporated to
dryness under reduced pressure (2.7 kPa). 1.0.g of a yellow powder is

obtai ned whiggig s’:iﬁé‘t fﬁo%ﬁmh 2 &R Q. 19%29dhumghydr 9xi degat 100-C for -

1 hour. After coo I ng; e reaction mxture is extracted wth ..twice 50 cn8
of di chl or ongLBPRed TR 2EYROYS: PREES t5 BEjidd athder R mckati th 5 cnB of

.10 N hydrochloric acid and extracted with tw ce 50 cn8 of dichl oronethane.
The organi c.prpbases 0btai ped) ar e. gogris her: [yiastedhiddy 55& -3 Sept enber
2004 59 of water, dried over magnesiumsulfate, filtere concentr at ed.
0. 20g of N—(ﬂeﬁhyﬁiaeehyﬁpnyﬁyﬁ Retyhyk suﬂﬁqdanﬁfar&uuhhannedobhained in

the formof a yellow powder. 5 Exanple 15 { 1- [Bis ("4 - chlorophenyl)
met hyl ] &zethdi hoBm 9f}ahHQLLGW4Oih4ad|azol 2 yl') met hyl sul f onani de .may be
prepared. by carrying out the procedure as descri-bed-in . .Exanpl e13 (net-hod

2), from0.10-g of N (378Bisit-¢hicurrbenybl QhW#ﬁQQﬁQ%ﬂlmoﬁawﬂde and.. 0 215

of 1-
g _may be prepared according to the procedure descrlbed by

KATRITZKY A.R. et al., J. Heterocycl. Chem., 271
(1994), startlng'withr35 5.g of [bis(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



[ bi s(4-chl orophenyl )met hyl | azeti di n~3-0l. After chromatography on a.silica
gel cal um1 (particle size 0.06-0.04-mm height 25 cm dianmeter 1 cm,
eluting... under an argon pressure of 0.8 bar wth an aS¢plember2004

acet at e/ cycl ohexane 24/80 and then 40/ 60 by volune mxture and collecting
60-cm 3 fractions, fractions.26 to 31 are conbi ned and concentrated to
dryness under - reduced pressure (2.7 kPak. After crystallization from

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

(4-chl orophenyl.) nethyl ]Jazetidin-3-y1} --N (1,.3, 4 :

t hi adi azol - %aiﬁées{w&%dww%ce&snebt ekasélbﬂstbetof@rm_—ef a. white

solid [[1H NVR spectrum . (.30 CDC13, I n.ppm 1 (s 3H)
3.09: (split éom@rﬂedﬂﬁhd-dﬂﬂbeéﬁﬁateﬂ'ﬁ% s b%stunder Ee@ﬁ@ea " He 2H) 25

4.2-8. (s 1H ; 4.76 (n- : ~1H).; from7.20 to 735. (nt 8H) ; 9.01 (s 1H
1 N (1,3, ;ﬁ:eé’iuxa@h ez ot -1yl ) prmiérylatysfcenarilzdems&yfliemprepar ed by :
carrying ouf the procediire.in the 3 Septenber 2004 60 foll ow ng manner :

1.5 cnB of. rmirwdzsm;ﬁphyéthdﬁ,orﬁlde:raarteonadddddtdymgm Lt.dkeg of 8-02 g =~
of ' 2-am no-1, 3,4 thiadiazole in.10 cnB of pyridine. After 2 hours- at room-
t enper at ub e, { Bollis( bfchnraphany ldduedd vdrd @ zelié diaadtiydn -N5 (dedi-um i s
filtered.-The agueous phase collected is acidified to pH =2 with 1. N

hydr ochl or i e ehy LRy e i o e thwiLee LEgnapd dgf 16t RpIraddedate, the

organi ¢ phase waghed ' th. twice 50 ¢ of water, dried, over magnesium
sulfate,’ fll”(}e‘? HR P r?er?”bk)‘-qepcﬁ‘if@dr}@ﬁ NMR “spectrum 1308

CDCl3, S 1n ppm) : 2.39 (s 6H), 2.89 (broad t, J =
7.5 Hz ‘2H), 3.51 (s : 3H), 3.77 (mt 2H) ; 4 27 (s

10 1H); 4.77 (mt 1H); 6.73 (s 1H); from 7.20 to 7.35
{mt : 8H)]

N-{4,6-Dimethylpyrimid-2-yl)methylsulfcnamide

may be prepared by carrying out the procedure in the
following manner: 1.4 cm” of triethylamine are added, at

15 0°C, to a mixture of 1.23 g of 2-amino-4,6-dimethyl-
pyrimidine, 0.77 cm” -of methylsulfonyl chloride and
50 mg of 4-dimethylaminopyridine dissolved in S0 cm® of
dichloromethane. 'After 16 hours at room temperature,
the reactlon medlum is washed with tw1ce 100 cm of

20 water, dried over magnesrum sulfate, flltered and then
evaporated to dryneSs under reduced pressure (2 ¥ kPa)
1 0 g of a yellow powder 1s obtarned which is treated
w1th 15 cnﬁ of 10% sodlum hydroxrde at 100 C for l hour
After coollng, the reactlon mlxture is extracted wrth

3

25 -twrce 50 cm of dlchloromethane The aqueous phase is

3

acrdlfled to pH 1 w1th 5 cm” of lO N hydrochlorlc acid

3

and extracted wrth twice 50 cm® of dlchloromethane The

organlc ‘phases obtained are combined, washed w1th 30 cm3



10 dryness under reduced pressure (2.7 kPa). 0.1 g of a yell ow powder is
obt ai ned. . Exanple 16 N-{1-[Bi s(4- chIorophenyI)nethyIIazetrdrn 3- :
yl }-N-(thiazotl--2-yl)nethyl sul.fonanide may- be prepared f%55¥" ?P?ﬂng
out.the procedure as described in Exanple 15, starting with-0.50 g of
N-(.thiazol -2-yl)nethyl - sul fonam de and 0.5 g of lh[bis(4-chloropheny1)-
met hyl ] azetidin-3-ol. After chronatogr y.on a silica 'gel colunn
(particle size' 0.06-0.04 nm height 60°cm 20 dianeter'2 cm,'eluting
under an argon pressure of 0.9 bar with an et hyl acetate/cyclohexane 20/ 80

and then 40/ 80 hyryel Iu lg&xgyég ﬁggh%%% Eﬁdﬂghéﬂ) éy% iQf fractions.

9 to 12-are conbl ne concent yness 'un r uce pressure 25

(2.7 kPa). Af:&ﬁéeﬁti‘ﬁtél:l' i gabhog f am 0i | Sopnea fﬁmrmaudig gt on and
drying, 0.21 g.of N-{1-(bis(4 <¢Chlorop enyl) nethyl azetidi'n-3-yl }

-N-. (. thi azoheBhylsuyEdABRDNE SUS f S5 06 155 Ctbiéﬂllﬂ&ﬁ’n id¥ tzhe,darm Of a white
3 Septenber 2004 61 solid [1H NWR spectrum (300 MHz, CDC13 6 in ppm
from2..95. powdet0 (nit-:-2H) ; 3. 00 3H) ; 3.59 (nt ) ZFD . 4.22 _
(broad s.: 1H); "4.69 (m 1H);'from7.20 to 7.35 (nt . 9FD ~7..60 (mt . 1H
pyridzn-ed ABxamp2ehdBrs at roomtenperature, 20 cnB of. manner : 1.15 g of -
met hyl sul fonyl- chloride are added t- a mxture of 1.0.g 'of 2- anrnothrazole_

in 5 cnB .of N*(ThlazolN2i9TIﬁ%¥h@T@hﬂQRﬂﬁhﬁﬂxkimﬁ%bﬁkiEQﬂQQQQme@—by carrylng
out the proced%re_k? the Lﬁléﬁ?@éﬁﬁ 2 yl)methylsulfonamlde 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)_Iﬁethylsulfqnamlde and 0.215 g of 1-
‘tbie(4—chlo;ophenyl)metﬁyliaaetiqin;Bfol. After o
f&hremateg:apﬁy'on_arailiea geL celumn‘(particle size—
‘0;06-0-d4lmm, height 25-¢m;'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-yl}-N-(1,3,4-
thladlazol 2 yl)methylsulfonamlde are obtalned 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 water are added,'the reaction nediumis filtered and the solid
collected (0.35 g)...The. aqueous phase - collected is acidified to pH = 2.
with, 1 N hydrochloric acid, extracted with twice .40 é/8pismberBYP4 acet at e,
t he organlc phase washed mnth twi ce 30 cnB of mater dried 15 over
magnesi um sul fate, filtered and then evaporated to .dryness under reduced
pressure (2.7 k2a). 0.15 g of a white oI|d I S obtained which has spectral
characteristics simlar to the.filtereg solid correspondlng to an :
N- (t hi azol - 2-yl ) net hyl sul f onam de 20 and

N- (Lhi azol - 264} ) dhHiEam oS oA Derbrbdent Ky e eohel y1:§10£'§ git is -~

.for the next step 17 N Bi s(4-Chl orop yIJazetldln

Y1) -N-(3- hymwpi@wlraﬂemwé%ﬂfzomemgdemal&an%ilp@e@ared by carrying
out the procedure in the follow.ng- manner: 7.0 cnB of "'a 1 M boron

tribrom de sehiddpizsie addey Gopyi §§raﬂrﬂ€ t RfBeBi Xt N6 of 2. Bogm of N (l -

[ bi s(4- chIorophenyl)nethyl]azefl din-3-yl}-N-(3-met hoxy 3 ‘Septenber 2004 62 "

7.5. Hz : ZFDtempéﬁhiureuuﬁa cnf of7whthiz 3kk; add@0 ésd dhy; réa&ﬁlomt 1H);

5.36 (unresolved conplex.:. 1H); 15 from6.70 to 6.85 (m.: 3H) from?7.15

to 7.35 (It nedivmetonfikidred f Theeramenns Ghiase: codlecded tis. obtain 0. 20

g of a white solid [1H NWR spectrun1éﬂ300 MHz, CDC13, Vin ppm : 2.81 "(s
3H) ; 2. .-8&cidkbErA tto PE TH otidph Nﬂ%ﬂ%@@%ﬁﬁﬁﬁruol . After

chronatography on a siljca gel colum,(particle size 0 .06-0. 04 mm .

phenyl ) met hy%m%%ﬁnva’eth -2 md G d EnFbR¥MetfgfeEs: the

organlc 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 by carrying out .the procedure as described in- Example
15, starting with 0.50 g of N-(thiazol-2-yl)methyl-
Sulfonamide and 0.5 g of 1 [(bis (4 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



After 20 hours at roomtenperature, the reaction nmedium is poured over ice
and extracted with 60 cnB of- dichl oronethane. The or-ganic phase [ lacuna].
washed with 3 times 80 cnB~of water and then tw ce wi BiSep@ntes20064 a
saturated aqueous sodi um chloride solution, dried over nmagnesium sulfate,
filtered-and then evaporated to dryness under 'reduced pressure (2.7 kPa).
0.33 g of white foam. s. obtai ned mhlchsis'taken up, in 9H) Exanple 18 .

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

yl}- h+(3--nethoxypheny|)nethylsulfonan1de may be 20 : pr.epared by

carrying. out sbhedpnée e espsceess { Jrd My, Rrm), €515y SRl L Agopi th 1.58
g, of N-(3- nethoxyphenyl), nethylsulfonan1de and 2.0 g-of 1-[bis(4 25

-hei ght 24 cm.9dl apeBeno7.(ftcn) 21) el Bt OOg(sndesypn T YPN(HY essufye; of ' 0. 7
bar with an et hyl acetate/cyclohexane 50/ 50 and them 40/ 60 by vol une

m xture . and'.2@oltbeotidng 100HswB4f 6acihons, 1Ky acfians?. Artin 10. 35 e
conbi ned and 3 Septenber 2004 63 concentrated to dryness under reduced
pressure (2.(RtkPaPH)(27060gymtAtt &) Lrystal | ization from d||sopropyl
ether, filtration and dryln 0.21 g of N {1-[b ,
ss( 4- chIoﬁophenyl)nethyr]ﬁEéPF@@nz Y%1®¢?hY@%@ﬂfQﬁamlde may be

nmet hoxyphenyl Ifonanlde I S obtai ned.

th
e o R e Sl BeP R iven o 5 T St 1 he

gggggdg[e Inmgﬂge20|lowgn8 o] meghylsuff%n§T3éhlortdgﬂé¥gfégledChlOrlde are -

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. ac1d1f1ed to pH 2 w1th 1N hydrochlorlc
ac1d extracted w1th twice 40 cm’® of ethyl acetate, the

organlc phase washed with twice 30 cm3

of water, drled
15 over magneSLum 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-



3Cto a mxture-of 5.0 g of 3-nmethoxyaniline' .in -150 cn8 10 of pyri dine.

~ After 20 hours'at roomtenperature, 200 cnB. of water and 400' cnB8 of ethyl
~acetate are added and the .reaction nediumis separat et Septeebes@004 i ng.. The
organi c, phase is washed with 3 tines 400 cnB of water and 400 cnB of a
saturated sodium chloride solution, 15 dried over magnesi um sul f ate,
filtered and.then .evaporated to dryness under reduced pressure (2.7 kPa).
After chronmat ography on a.silica gel colum (particle size 0.06-0..04 mm
hei ght 23 ..cm dianeter 7.8 cn) -eluting under an argon pressure of 0.7
bar with an %Heﬁﬂrh)’ﬂne@ﬁ?l§&§£§ﬂ§ﬁ9@@xﬁﬂez@51‘:1?5oliyd\lﬂéhll%oﬁb%ﬁhls!ﬁ@ and

col lecting 100-cnB-fractians,-fractiions 24 to 36 are conbi ned

and- concent r afedxt R0 dhyBEsSatindesm I estsehtups oSy erdak A dePaed iGu2l gof

N- (3 met hoxyphenyl ) net hyl sul f onami de are obtained in the 25. form of :
anor ange- col bsedooréd. oer{ide &Mise¥dratiiad optenyd) avet byl ] azetidin-3-

yl }-N- (3- hydr oxymet hyl phenyl ) et hyl sul f-onai ni de may be 3. Septenber 2004 64

prepared by darhypngmetbante Precedgari¢ rohdre fbldowialg wanhesewith 46 cnB
of a 20%tol ueni c sol ution of diisopropylalunm num hydride are added :
dropwi se- &t . 35bEmeE o8 AnfRt itfe WHtSF B¢ Ghest ﬁ}"’llcﬂ-{"lliflbﬁg(ﬁmcm%rﬂn phenyl)
nmet hyl ] azeti-di n-3-- " (znethyl sul fony] .) -3- am nobenzoate in 20 cnB -
of tol uene. %?FEFaEe% %Sﬁ?guﬁtso‘éé”&n%h]i @%Lﬁ@%l%c drygd P¥&Ct i on

medi um. i.s° COO!;SQSESmogu 80 T8 é&“aatﬁé fHen aedxgaepdorsa't%"é! Yo
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



After filtration of the precipitate and extraction with
t he organi c phase is washed with twice. 80 cnB8 of water

10 ethyl acetate,
and then 80 cnB of

a saturated aqueous sodium chloride solution, dried oaékmumgnmgbmm

sulfate, filtered.and then evaporated to dryness under
(2.7 kPa). 0.46 g of an. oil is obtained which 15- is.ch
silica. gel colum (particle size O. 0 0.04 mm hei ght
cm ., eluting under an argon pressure oP 0.7 bar with an
acet at e/ cycl ohexane 40/ 60 by vol une- m xture and coll ect

'reduced’ pressure.
romat ogr aphed on a
16 cm dianeter 4

. et hyl
ing

20 c. 130t gfisent 18044 005 SR Grplsh AAON pad gnd. conoent rated to

dryness ‘under reduced pressure (2

hydroxynethylphenyl)net yIsuI onam de is.obtained in the

0.20 grof "N-{1-[bis (4
chl orophenyl (3 ﬂekﬁyi ] @?t#f“rkﬁ%éﬂ dryd%aﬁfizatlon from

formof a white

solid [ 1H NMR: 5986 6yl (S0 Mzt 1 1 125 Il 3incB dry b)) 012804 of(WE' 1. H)

.2.83 (5 : 3H ; 2.87 (m T 2H) ; 3.52 (mt 2H).; -4.21.

" (broad s 1H) 4 60

(M 1H) 4(T4[%bs o&ect 1 o Jopheh ) rik by Rtz et iH2iH)- 3 yah)-N-fi3em 7. 10 to 3

Sept enber 2004 65 ' Exanple 20 Ethyl N (I- [bis (4-chlor
azeti di n-3- yméthpitmwymmefﬁmyﬂsulaimm@@emaﬁtbeamyd b
carrying out the procedure as described 5 in Exanple 15,

ophenyl ) nethyl]"
e prepared by -
starting with 1. 58

g of ethyI N- (nethyls¥ﬁf%ﬂNﬁ?hQﬁEQHQﬂﬁHéﬁE%%&ﬁ%%%¥§Q2ﬂWléeoﬂal-PBls(4

prepared by carrying out the procedure in the followrng

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

10 of pyrldlne ‘After 20 hours at room temperatdre, 200 cm’®

of water and 400 cm3

reactlon medlum is separated after settllng

of ethyl acetate are added and the

The

15

20

25

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~

y1}-N=-{(3 hydroxymethylphenyl)methylsulfonamlde may be



chl orophenyl ) met hyl ] azetidin-3-ol .. After chromatography on a silica gel
colum (particle size 0.06.-0.04, nm height 24 cm,dianmeter 7.8 cm,
celuti ng under an argon 10 pressure of-0.7 bar Wit h an3 September 2004

et hyl ' acet at e/ cycl ohexane 50/ 50 and t hen. 40/ 60 by vol une m xture and
collectlng '100-cnB fractions, fractions 7 to 10 are conbi ned and :
concentrated. to dryness unde'r reduced essure (2.7 kPa) to give 2. 0 g of
a yellowoil. 15. Ethyl N-(nethyl sul f orf1 ) - 3-am nobenzoate may - be prepared
by carrying out the procedure i'rn.the follow ng manner: 2.35 tins of

met hyl sul fOn gklg_ﬁl %gocg%gyl éjdg& aly, e% ‘iegdr tJhr & aé ]%5’”?- of e.t hyl

3- am nobenz pyridin our's

tenperature,mgggegnﬁlo%w@ﬁe gid AR0 78 o0 ethyl, -aggt ake are added and

the reaction nediumis separate after settllng . The-organi c phase is

washed W t h- diisbp#Bsy#90usiBuRl hy@t Ble aith AL QpuitsTAlW atsgd csodi um

.chl'oride solution, dried over magnesiumsulfate, 25 f| |'tered and 't hen

evapor at ed taodameSSuﬂédef oeslugeslt @IBEIS W-ef (-20bh KRa)ch 1S
chromat ogr aphy on a silica. gel colum (particle size 0.06-0: .04 mm . he| ght

25 cm  .-dbanpheny¥) ﬁeth}*l]eteltmhmtmd,elr}-&rr (ac[egﬂrylpmﬂmne)eﬁ—S Sept enber-
2004 66 0.7 bar.with.an ethyl acetate/cycl ohexane 25/75 by . volune"

-m xture' andmépbbesepage 100- ZhBcmT cdcttioduspef.r Aéteons . 37hbors6at

are. conbi ned and concentrated. to dryness under reduced pressure (2. 7
kPa), -5.24.g%F aBehytSNbewEs it sm?%nytﬂ)e FeAfTCTeMAcHE dfe obtai ned,

-|ntheformof an oranpge-col o
oleg to 89 and £§ cm of water are added slowly

After flltratlon‘of the preCLpltate and extractlon 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 magnesmum 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)]. -



Example 21 N-{|-[Bis(4-chl'orophenyl)nethyl]azetidin-3
yI}-N—(iLisobutyIpiperid-4-y|)nethy|su|fonanide may be .10 prepared by
carrying out,the"procedure in the foll owi ng ‘manner: 03£$ptwﬁm02004
|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={I-[bis(4
chl or ophenyl ) net hyl ] azet.i di n-3-yl }-N-. (ggperld 4- 15 yl)nethylsulfonanlde
in 20 cnB of dichloronethane. After stirfing for 20 hours at 200C, the
reaction mixture is, supplenented with 50 cnB of a saturated aqueous
sodiunr';hydmng@ﬂgeacnpnate sol uti on and separated after settling. The
organi c phase is dried over magnesium 20 sulfate, filtered and

concentrated to :drynesxhynder{1'- q@dgqqdcﬁaggthgngz)aegﬁal -The re5|due i's

purified by chronatography on a silica: gel um-(particle size

0. 063- 0. 200. ammtidiei-ghty136GN- (emth¢laneeny2) -Ghhminebehi8gre Undpr an: “ar gon

pressure of 0.5 bar with a m xture of 25 'cycl ohexane and ethyl acetate

(40/'60 by vobemPremsdedc byl eetrirygngOoonBthraptbondurer ast He8s:8vé@ 15 are

conbi ned and concentrated to dryness under reduced pressure: (2.7 kPa) -

0.22 .g of? | &R @xsmﬂma §5@4s@ﬁ¢§¢ag3ws§bténﬁ&rg2@@4gaay1 N- ' LT
henyl ) net hyl e N-. (1:i sobutyl pi perid-4-'

yP)ne?h&lsul?B% 13085¥é|§ GmFHOPﬁézPBFﬁ1éﬂdazmﬁlﬁeOffbahb{aFﬂNNR S

spectrun1(300 (d, J = 6H) ;. fron11 60

to 1.90 (nt th%OP%D§§%%m€6h8&3Q?Ltadl&I Boit Af??ﬁ Careﬂe%egrePWy 5 Hz:
2H) ;- 2'84_ o% S sr&%@e ge% §8lu&gr?pargicfe 51 .5%~0 04%&% -3'38

height 24 cm," dlameter 7 8 cm), elutlng under an argon

10 pressure of - 0 7 bar with an ethyl acetate/cyclohexane
50/50 and then 40/60 by volume mixture and collectlng
100-cm’ fractions, fractions 7 to 10 are combined and
concentrated to dryness under reduced pressure
(2.7 kPa) to glve 2 0 g of a yellow oil.

15 Ethyl ‘N- (methylsulfonyl) -3- amlnobenzoate may
be prepared by carrylng out the procedure in the )
followrng manner: 2.35 cm3 of" methylsulfonyl chlorlde
are added at 3 C to a mixture of 5.0 g of ethyl 3-
amlnobenzoate in 150 cm® of pyrldlne After 20 hours at

20 room temperature, 200 cm’® of water and 400 cm® of ethyl
acetate are added and the reaction medium is separated
after settllng The organic phase is washed wrth-3
times 400 cm® of water and 400 cm® of a saturated sodlum
chlorlde solutlon, drled over magne81um sulfate,

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

diameter 7.8 cm), eluting undef an argon pressure of



(broad t, J 7 Hz : 2H ) ; 3.47 (broad t, =7 Hz. @ 2H); 3.62 (mt o 1H) ;
4.08 (nt ; 1H); 4.43 (s 1H); from7.20.to 7.40 (nm : 8H)]. 10 '
N-{ 1- [ Bi s(4-chl orophenyl ) et hyl ] azeti di n-3- 3 September 2004 _
yl)--N(piperid-.4-yl)nmethyl sul fonam de nmay be prepared by carrying out the
procedure in the followi ng nanner: .5 0. cnB of a 6 N hydrochlori c acid
solution _in, dioxane is poured sIovay i.nto a solution of 19 g of
N-{1-[bis(4- 15 chlorophenyl): nethyl]azsétldln 3-yl}-N-(1-.tert-butoxy
car bonyl pi peri d- 4 yI)rret hyl sul fonami de.in 100 cn8. of dioxane. After -

stirring for0 2 %p%ﬁ(‘&]) et%cct chyﬁgﬁt %el 5599@03 trated at .: 50C
ue |s _

under teduced pressure ( e resi ken up 200 cnB 20.

of et hyl, CSY @t Endidh 4, 20N ALl Hhe afUgous phase 1S al kali ni zed

with a 4....N aqueous sodium’ roxt de sol ution and tﬁen extracted with’

200 cnB8 - Etf‘ﬁ@c@ﬁ&i@tl&? tdi 3 q&a@dﬁnbﬁhé%ﬁ drtl HorRd n@\akcamghResi um
sulfate, filtered and then concentrated. to 25 dryness under reduced

pressure (2.dc¥Reds .dbddr {redudei P riehsatteor (@pirenpa)) ,nmst .yl g] o@zeti di n-3-vyi
} -N (piperid-4-yl)nethylsul fonanm de are obtained in.the' formof a
cream col Bresk iyl - fmet I8eptedniveTy 11034 a@inobenzoate are obtaz_ned
N-{1-[Bis, (4-chl orophenyl ). nethyl | azeti di n- 3-

yI }-N-(1-terin bthexmm bbﬁmrmqmﬂqe 4:0940):1@@& Pyt -
Example 21

N {1- [Bls(4 chlorophenyl)methyl]azetldln 3~
yl} N-(1 -lsobutylplperld 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]azetldln-3 yl} N.(plperld 4-

15 yl)methylsulfonamide in 20 en®

of dichloromethane. After
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 51llca 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

collectlng 30 -cm
comblned and concentrated to dryness under reduced

pressure.(2.7 kPa) 0 22,g of N {l [bis (4- chloro—



sulfonyl ari de may be prepared by carrying out the- procedure in the :
following manner: 4.60 cnB of nmethyl sulfonyl chloride are added slowy. to -
a solution of 14.7 g of 4-{1-[bis(4-chlorophenyl) net hh@lSeptemticdi2A08-

yl ' ani no} - (1-t ent - but oxycar bonyl ) pi peri di ne*i h 250 cn8. = di chl or onet hane _
foll owed by 4.60 cnB of triethylanine and 100. ny of

4-di met hyl ami nopyridine.. After stirring, '10 for 20.hours at 20C the
reaction mxture.is suppl enmented ' with 200. cnB of a saturated aqueous
sodi.um hydrogen .carbaonate solution and then stirred for 30 m nutes and

separ at'ed -af %Eényaﬁa&hgg; azeelereamgl Phgser L 5s i &ph OMAL - RONesi um

sulfate,-filtered and-t 15 concentrated to dryness under reduced

pressure (2. ¢i1kiketh¥heul eanuabiai 08dobtakesd upn i Ph@58b i Ofa white
di chl oronet hane, is again supplenented slowly with . 4.60 e¢nB. of :

ne. t hyl sul foﬁyamcrmbrmee spettthen @t MEE 6@EHS, 06 inimphy! anige. and 100
.mg of 4-di rrethyl 20 am nopyridine. After stirring for 20 hours at 209C

t he . ni xf ur e (g, sdppl éndnt ed6hi t hf 200 T80 ofo al s2 ufratt ed- Ejuedusodi um
hydr.ogen carbonat e solution and then stirred -for 30 minutes and separated
after TheJor §arPedphasé Ts1Po3fiEt erdd) and- Q%efﬂpr%s‘su’fré dtd ed-26her

manesrumcocntrate to ness (2.7 kPa .The settlrn
9 neg 951 grys brc(nadd 2)_ iy 2H) .38

(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.cm3

of water The aqueous
phase ‘is alkalrnrzed w1th 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-
(plperld 4- yl)methylsulfonamlde are obtalned in. the

form of a cream-colored foam. =



sulfate, under (
gel -colum (particle size

el uting 3 Septenber 2004 69 under an argon pressure of 3Geptember 208h a

m Xt ur e of

cycl ohexane and ethyl acetate (70/3.0' by vol une) and

col l ecting 250-cnB ffactions. Fractions 4 to 18 are conbined and -

concentrated to dryness under reduced gpfessure (2.7 .kPa) . 19 ¢ of N-{

|- [bis (4-

chloropheny | )net hyl] azetidin-3-yl}-N (1-tert-

reduced residue.is purified. b,y chromatography on-a silica
0.063-0..200 mm height 35 cm Zianeter 5 cm,

but oxycar bony! pi peri d-4-yl ) net hyl sui fonyl ani de are . obt ained- .h the form.

of .a creamcol ored fogmy [Célsvmuchllaeog%eﬂgesmtetthlyqlhaet;helﬂezt step..

4-{1-[5is(.
ylan1no} (I-
t he procedur

1-t ert - but oxgul Earyomidy pery da phepaeed byaceragded batatkel ution of

9.22.g of 1-

cnB of di crpmccnrmﬂ‘emm thes £ of. lafw isgd mamrieri: ade toOx ¢

in two. porti

100% acet$c- suﬁibeykaqhﬁnnﬂﬂela$e Afdded §ﬂpﬁﬂwh§0fer52éuﬁéeﬁs°§t 20C, ' t he

reactlon 20

.sat ur at ed- abiebus &Hdt UM

stlrred and
nagne5|um

10

15

20

25

4-chl or ophenyl.) nmet hyl ] azeti

e in the following manner-  6-

10
iNi%?iteﬁﬁﬂﬂﬁﬂaﬁﬁdanﬂanydpﬁpe&%ﬂgheylpmepayed by  carrying out

-.[bis (4-, . 15 chl orophenyl)nethyl]azetidin-3-ylamne in 300

ons., to the mixture, cooled to +5C, and then 1.72 cnB.
mxture._is sup r;p}%mented sl oWy

r fter lin Th
Seﬁt?lt?é }e-d( & t[eert %el.;[t[oxy rbon%l?p perrdlne in

dlchloromethane followed by 4. 60 cm® of trlethylamlne
and 100 mg of 4 dlmethylamlnopyrldlne. After stirring
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
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—
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,

flltered ‘and then concentrated to 'dryness under reduced

pressure (2 1 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

of

%kﬁﬂ?W%QQQﬂE%ﬂ¥l§EFGPﬁdiaéﬁalgﬁéggfhoroughly
ani_ ¢ _phase, |§sgr|ed oger

bdrofhyurihiel - are added,



sul fate,'filtered and. concentrated to ‘dryness at 50C 25 under reduced’
pressure (2.7 kPa-)..15 chl orophenyl ) net hyl J aze. ti di n- 3-yl am no}-(1-t~ert
but oxycar bonyl )‘-pi-perl dine are obtained -in the form of S¢ptepiee20@4 2004 70
creamcol'ored foamwhich - will be used as it is in the next step. .Exanple .
22 N-Benzyl-N- {.l- [bis (4 5 chl orophenyl)rret hyl ] azet i di n- 3-yl }am ne:
0.134 cnB of . benzal dehyde is. added, 36t9 roomtenperature under an argon
at nosphere, to.a sol ution.-of 369 rrg of ""1-[ bi s(. 4- ' '

chl orophenyl ) met hyl J azetidi n-3-ylamne in 15, an of di chi or onet hane - The

t f ] gthereto 382
?gxml‘” go::l;suc'gmilg?rl ace S%p%s%ﬁ gfgf- Qja 50 b ¥ﬂrrr}‘r’%q‘ql ngcet e(r:eagl d.

After stirrig ciaﬁe;lén@%& &hyp%é%r@w@ aw%mreét)ussdl s poured
over.50 cnB of a saturated-aqueous sodi um hydrogén carbonate. solution and

then extractgdridecyhg hp § 0 &6 45 268 odfs . dlE@:E'cQﬁ.@ﬁEthaﬂe 1dhgreonbined
organi ¢ phases are dried over magnesiumsul fate, .filtered and.

concent r at edcb@b dhyaessd ubsieten eeiioat]l 1y eRStIes s Zlnﬂeltpa:)edu'ﬂeel resi due
obtained is purified by :flash chromatography on silica gel [eluent: .20
di chl or onet hanessetdandl7 . kB&Y 5 1y gadiune){l-[(0.A%g of
N-benz.yl-N-{1=.[bi-s(4-chl oropheny. | ) net hyI ] azet.i di n- 3-:
chlorophenyl)methyl]azetldln -y1l}-N-{l-tert-
butoxycarbonylplperld 4- yl)methylsulfonylamlde are
obtalned ln the form of a cream—colored foam Wthh wrll
be used as it is-in the next step
10 - . 4 {1- {Bls(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
15 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
20 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
25 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



yl},amine-is' obtained in the formof a colorless' oil [1H NVR spectrum
( OOMHz, : CDC13, .5 in ppm: 2.71 (broad t, 7 Hz 2H);.3.4'2 (mt 2H) ; 3.49
(m 1H) ;. 3.70 (s' 2H); 4.25 (s-.1H); from7.20. to 3 .SeDtefmiter 2GBH | . o
[ Bi z (4-chlorophenyl.) nethyl ] azetidin--3 yl am ne may be obtained in the
foll owing manner: 400 cnB .of a m xture of methanol and |iquid ambnia
(50/ 50 by 3 Septenber 2004 71 vol une) a&p added to 27 g-of
1-[ bi s(4-chl orophenyl) nethyl]azetidin-3-yl nethylsulfonate*contalned inan .
autocl ave. previously cooled to around -60C.- The reaction nediumis )
- then' St'rredc@%aﬁog6i8£e§4fggﬂréh?cﬁnglifegea@ d£$ r%§|¥§1QH§§ air. in .
order to allow "the evaporation of the amoni a an inalTy concentrated . -
under reduceqepgegggﬁe (2.-7"kPa). The residue is taken up in 500 cn8 of a

0. 37 N, aqueous sodi um hydroxi de solution and extracted with four tinmes.500 . -

cnB of ethyIE&ngnaezz The conbi ned organlc phases are washed successively .
with-twice 100 cnB of distilled water'and 100 cnB of.a saturated sodi um
chl oride sol ution, --driNeBenpyerNAgAeisisimsul fate, filtered and .
concentrated under reduced pressure (2.7 kPa). The residue obtained is 15
purified By. thashopheomﬁtmgtaphyanotsdimoargblamrﬂemﬁﬁ 134 cm’ of

di chl or onet hane/.ne' t hanol ' (95/5 by volune)]. 14..2 g. of

1- [ bi s(4- chl brophédghydet hy| 3ddedt | aF nreorylia%lmer@mere)bum@necan n the form

of an oil which ' solidifies into a creamcolored solid. .-20 Exanple 2 3i-‘

N—Benzyl N_{irpepsegmosphere, to a solution-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 l;quld ammonia (50/50 by



chlorophenyl)nethyl-]'azetidin-34yl‘}nethylsulforianide; 104 mB of
triethylarnine are. added, at 'roomtenperature . under an argon.
~atnosphere,.. to a. .sol ution of 120. ng of 25 _ 3 September 2004

N ben. zyl - N—{l [bIS(4 chl orophenyl ) net hyl J.azetidin-3-_ yl }amine in 5 cn8
of dichloromethane.. The .mixture, is cool ed to-around OC before addi ng
thereto 46.4 M8 of. -nethylsUIfonyI C -Prlde and then it is stirred at-
room 3 Septenber 2004 72 tenperature for- 16 hours. The reaction mxture is
diluted with 20 cnB of dichl oronmethane and then is washed with tw ce 15

| ?Ir71|3t g]; egi Z;d%g E:g‘lr’:] ra{l]edg'[%ggir yn{ggcg?ﬁlndﬁordg {educever rpgeg\ﬁ' ! t(Jan ?uLLZ; =
o °z;dwgeﬁ2§?9ﬁ¥%i %E&tamsyysfa@éﬁyfaﬁmnaéé'édﬁtaém%fa ', gt hanol .. 42

chi or opheny! jaebbyhtazgtéeiasty ! dotdy syl d.onaH desece trines obt ai ned
in.the.formof a creamcol ored powder: 10 nelting at.171C -Exanple 24

N-{ 1=[ Bi s(4- gbhet ophenyd)amt hy| {egets € fred -at 60°C for 24 hours

yl')-N-(3, 5-difluorobenzyl)aninemay. be prepared as in Exanple 22, but u3|ng
188 ny of 53, &adi £heor abddohed zoh dethy depen e 36 A mprefer to allow - ,

1- [ bi s(4-chi arophenyl) - nethyl Jazetidin-3-yl am ne and-382 ng of sodi um
triacet oxyborbayevragerapiomont he |&M1a)ral‘ay ﬁllradﬂy c:h:rrmwntmgttaplhy 0. 48
g of .N-{I-[bis(4-chlorophenyl)_ '
met hyl ] azet i BRAS3- 913?1145@‘{‘39’5@%“%0%6@&% ))-arfibfe 319§ldue iG @btk&inned in the h

for of acol orI es il "H N ectr ‘
lﬂ §08 cm d% N% %p aqueous sodium hydroxlde

solution and extracted w1th four tlmes 500 cm’

of ethyl

10 ether The comblned organlc phases are washed
succe551vely with tw1ce 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



(300 N+t CIKHS 5in pnv) - 2.73 (nmt 2H)-; from3.40 to 3.55. (nt 3H).
3.70 (s .2H) 4-. 26 (s 1H) ; 6.69 (tt, J =9 and 2. H 1H) ; 6.,83 (m
2H) ; from7.20 to ' 7.35 (m 8H). ] . .25 Exanple. 253 September 2004

N-{1-, [BIS(4 chl ar aphenyl ) net hyl . ]azetldln-

yI}-N—(3 5-di fl uorobenzyl ) net hyl sul f onam de 3 Septenber 2004 73 347 mB - of
triethylanlne are added, at room tenpe rature under an argon atnosphere, to
a solution of 433 ny of N-{1-[bis(4- chIorophenyl)nethyl]azetldln 3-
yl'}-N-(3,5-difluorobenzyl)amne in 30 cnB of dichloro 5 nethane. The

mxture is cea P@rtaeu%weg 96 hefipke Tﬂgd?QgF E?ﬁ%?x solytion of 46.4

mB of nethyl sulfonyl chloride in 5 cnB orone ane, and then it is

stirred at raeiutedpeiahupe £ df dHHlordieetieard ioy dHe Ure is dil uted
with. 20 cnB of dichloronethane and is 10 then washed with-.tw ce 20 an of

distill ed wateshedheiohgaricepbasem? sofirdast Mesd VRGRES ltI'fHeSldJrfzcﬁh‘?_c
filtered and concentrated to-dryness under reduced pressure ' 7 kPa) -

The residue PbaﬁﬁtiéddcéddiﬂVersmhgnéohumnsuhéahanoflrﬁefe&kuwhEHut(r)_SCX
cartridge (10 g), eluting 15 successively with nethanol and with a'1.

M sol uti.oR oFCRGRABARASHNCACERENSES Theéeannedieedl pfesaitons are pooled. .
and’ concentraéeq % d yness under reduced --pressure (2.7 -kPa) 0.44 g.of N

{ 1- [bis (44€nlorb2 phEﬁ?V}%’f‘%y‘P]h%‘é‘fﬁl%ﬁfnW@lth}lNCJ(B@@JcﬂllfﬁQﬁbrhybenzyl)

20 nethylsul%onﬁpu ge is.thus obta neg in thg f or m of a crean}colored foam

[' HNVR spec FURE300° & Tfﬁﬁ% 2 mg of N-benzyl-N-{1-(bi ( -

chlorophenyl)methyl]azetldln 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 lS
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 1H):; €.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

-



n pgn‘) -2.81 (s : 3H: 3.02 (broad.t, J =.7.5 Hz 2H , . 3.38 (broad t, J

-7 I-—|z:'2|—|);423(s:'1|—|);54(52I—|) 675(ttJ:9and_225
IH 5 6.95 (mt =2H) ; 7.25 (m 8H) ] ' Exanpl e 26 HZ September 2004 :
N-{l [ Bi s(4-chl orophenyl ) net hyl]azetldl n--3-
yl}-N-(3".,5-difluorobenz- yI)acetam de 3 Septenber 2004 . 74 1 6 cnB of
triethyl am ne are added, at room'tenp ture under an argon atnosphere, to

a solution of. 2 g-of N-{ 1- [bIS(4 chl ‘orophenyl ) met hyl ] azeti di n-3-yl } -
N- (3, 5--difl.uorobenzyl)anm ne in 75 cnB. of dichloro 5 mathane The m xture:

is cool ed to around 0C;pefgne.,@Adding | 1QRMi-Se Jtherg %g %ourOf acetyl

chloride, and then it'is stlrred at ro mterrperature S The

reaction m xtdfigekst @bl Ubgge Wi &ﬁ'd§9c%on %@n@gpﬂﬁbl a:rd)@tdlﬁﬂﬁﬁﬂp dJis then |

washed with tw ce 20 cn8B: of . il led water.'-The- or gani ¢ phase

i s-dried ovesa3paggestumsut{ial € (4+thlerashangd s radead-dig-dryness under
reduced pressure (2.7 kPa). The residue obtained is purified by

flash. chr omaybyréphy, Sedislhorebemtyl [atirent in di@hindr offetihahebret-hanol

(98/2 by. volunme)]. IS 1.2'g-of N 1-- [bis (4-chlorophenyl)- net hyl ]
azetl : di n>3-meyhang. (Bhs- mixtw obe ey ed etcard xipirat & ‘éhttwifives i n. the . form
of a colorless oil {:1H NMVR spectrum (300 MHz, 13, 8 in E A mxture
of rotaners pddbhge }O%Het@ 2, %l%horz af "(@s‘L mnBHolfnmﬁéflallFﬂ fongyl(nt.:  2H) .

3.43 chlorlde in 5 cm3

of dlchloromethane, and then it is
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 2H); 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



20 (nt D 2H), 4 20 and 4.25 (2s 1H in total) 4.54, and.from 4. 75 to' 4.80
(m :.1Hin total); 4. 68 and 4.78 25 (broad 2s : 2Hin. total) ; 6.70 (m
0 3H) ; 7.-24 (broad .'s N-{.1- (Bis (4-chlorophenyl) &@BW@NFE&Z@@4d|r|-
yl)- N (pyrid-4-yl methyl)nmethyl sul fonam de 346 nmB of triethylamne are |
added, at room tenperature under an argon atnosphere, to a solution of 3
Septenber 2004 75 398 nm. of N-{1-[bis(44 chl or opheny! ) net hyl ] azeti di n- 3

yl} =N (pyrid-4-ylnmethyl) amine in .8 C|n3 of di chl oronet hane.. The m xture
is cooled to around 0C before addlng thereto 155 mnm8 of net hyl sul fonyl

choride, and then it FS s& Tr gyiégﬁ ahggge%agu%gdggr §th9H6ﬁ The
reaction mxture is di uted with 35 ¢ dlchloronethane and i1 s.then

washed Wi th ¢ whs8r20ue8Bullicr distitdad aeﬁ@gpheme HPaNise 1R iox dried
over nagnesium sul-fate, filtered and concentrated to dryness 10 under

reduced. pressugeof2n?(kPadis Imecmmwbteexqbl)ammﬂcpn]szqmﬂdﬁm-edm flash

chr omat ogr aphy-on silica gel (eluent; dlchlaronethane/nethanol (9.7/3 by
volune)]. .B2-88, Bgdmflﬁbtdb@hzﬁlMBmiﬂ@tanéhyﬁéneﬁhﬁhpaietpdln 3

yl}- N—(pyrld 4-yl met hyl ) met hyl sul f onam .de are obtalned 15 in the formof a
cream col br edetbane}’ FhﬁMN@spen%r%#n%QﬂKﬁdﬂﬁp aymsnﬁ ®q @eﬁwﬂﬁ 2.83 (s

3FD .3.02 (broad 7.5 Hz Fg 3.40 (broad, t,_.J = 7.5 Hz 2 4_.23 (s
addlng dropwrse thereto O 66 cm of acetyl chlorlde, and

then it is stlrred at room temperature for 16 hours
The reaction’ mixture: ls dlluted with 30 cm3 of
‘dlchloromethane and is then washed with tw1ce 20 cm® of

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
2 BH)]

Example 27

25 .. . . N {1 [815(4 chlorophenyl)methyl]azetldln 3-

vl} N ( yrld -4 - ylmethyl)methylsulfonamlde
346 mm of trlethylamlne are added, at room

temperature under an argon atmosphere, to a so1utlon of



1H); 4.43 (m- : 1H); 4.57° ( 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-{1-[Bis(4-chlorophenyl)nethyl]azetidin-3- 3 September 2004 .

yl}-N-. (pyrid-4-yl methyl)aiaine may be prepared in the 3 of .

pyri d- 4-yl car boxal dehyde )wing-, manner: 0.126 cm-25 is added, at:-room
"tenperature under an- argon at m)sphere, tso a solution. of 369 ng‘of 1-[bis(4
chl orophenyl ) met hyl ] azeti di n-3-yl am ne 'i'n 15 cnB of dichl oronmethane.” The

m xture i s cool ed to around 0C; 3 Septenber 2004 76 before gradually-adding

thereto 382 qg S Qg Q %ny tq.gq of acetic
aci d. After | rgl(%g &Im)l %f%g%ﬂ&sﬂ’lgcf{ lgﬁﬂpeer tdar%eeq: L mng’lsxt ure. is

poured over § AFMERUS; P S Qd2u hydro_‘gen carbonate = -
sol ution andx;?ﬁ Hﬁi rgg? -g}t’%\n@?ﬁﬁi)w ce 100 cnB of BEI chl oronet hane. The. .
conbined  of a8k To PHASESads © oS hedkmidd)' 50 B &f ¥ Sdddred osat er, |, dried

over magnesium sulfate, filtered and concentrated to dryness under
reduced . pus@saﬂéead@uﬁ@ Th&kik©ed 155Then’ bEsdtayilsul ibhodueReriat.

solution. in. 5 cnmB of nethanol on a Bond Elut(r) SCX cartridge (.10 g),
eluting: SEICCEBGI’U}Eély it s SQtrmﬁecbfatrreidtmndjenmﬁtawrieh fo60 3crkﬁ>urfs al
M sol utlon of amoni a i n nethanol. The

The ‘reaction mixture lS .diluted w1th 35 cm? of
dlchloromethane and ls.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 2HY) ;
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



. amanoni acal fractions are pool ed and concentrated to 15 -dryness under

" reduced pressure-(2.7 kPa)., 0.48 g of N { 1- [bis (4 chlorophenyl )nethyl
]azetidin-3--yl } -N (pyrid-4=ylnethyl)anine is thus 3ifepiendr2f04 he f orm
of a colorless oil. Exanple-29 20 N- { 1- [ B-is (4-chlorophenyl) nethyl

] azetidin- yl)-N(pyrid-3- yInethyl)nethylsulfonan1de By carryizig out the
operation according to . the.. procedur f. Exanple 27, but. starting with
380 mg of N-- { 1- [bis (4-ch|oropheny| nmet hyl ] azetldln-S-yI} =N 25
(pyrid-3-ylmethyl)amine,: 3.19 ng of..N{1-[bi s(4=chl oro-

. phenyl ) net hyllrazat gdapud1yht aHaﬁnethQrétw 9B% hﬁ{J’z{)ofr@ L4ylsul fonami de are -
obtalned |n the formof a cream .colored foam | MR spectrum . 300 Mz,

CDClS,, -Iﬁr&aﬁ%ﬁb&@b@&oﬁ 4idé, PRAd: tﬁeﬁo?o(ﬁm3 dﬁﬂaceéidx%di lit-t, J
.7 and 1.5 Hz 2H);'.3.38 (spiit't, J =7 and 1.5 Hz : 2H): 4.22 (s: 1H):

4. 35- (mt : 1Pfte4. Sﬁl¢$1ng ZHy 727h28r§bavadosm8tinpdrBdufsf, t¥e 8 and. 5. Hz

. 1H); 7.80 (broad d,. 5J =8 Hz 1H); 8 .57 (dd, J = 5 and 1.5 Hz 1H)

8.63 (broadmdxtuye=is, §OHzed Ok, lE&aﬂ@?&ﬁBQ.saturated agueous :

N-{ 1-[ Bi s(4=chl'orophenyl ) net hyl Jazetidin-3 yl}-N(Pyrid-3- ylnethyl)an1ne

may be pr paﬁ@all&e bﬁdrege;aaﬁrar OQStEb@fPltstewmrgivanOeuﬁmam of pyrid-3

'ylcarboxaldeh g | 5[ bi s- (4-chlorophenyl)
met hyI ] azeti Hgﬁ tVFLSFn 28 Oard 00%8119:%#0%%&% éfé'@t @)@Wb’eﬂe@hydrl de.

0. 44. g of N_él kbls ﬁa%gsoare washed with 50 cm3 of dlStllled

water, drled over magneSLum sulfate, flltered and
concentrated to dryness under reduced pressure

10 (2. 7 kPa) The. résidue is lntroduced lnto solution in.
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 [Brs 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 wrth 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]azetrdln 3 yl} N—(pyrld 3 ylmethyl)
methylsulfonamlde are obtalned-lnuthe form of a cream-

colored foam ['H NMR spectrum (300 MHz, CDCLl;, & .in



phenyl) nmethyl] azetidin-3' -yl } -N (pyrid-3-ylnethyl) amine .15 is thus
obtained in the formof a colorless oil. Exanple 31

N-{1-[ Bi s(4-chl orophenyl ) nmethyllazetidin-3- yl. } -N (§39N9mbﬂfm04

1- di oxo-1 H 1X6-benzo [d] isothi.azol-3_yl) amine 182 'ng of 1,

2- benzi sothiazol -'3.-amne 1,1" 20 di oxi de and 326 ny of cesiuh1carbonate
are added to 386 ng of 1-[bis(4-chlorophkenyl)nethyl]azetidn-3-yl

met hyl'sul fonate 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 ppmpsure 8(02.(& kPak) ;The oregisgueci ¢ washed Lgur jtkngs’ . with 5
cnB of boiling distilléd water, disintegrated by .stirring in.5 ¢nB. of

di stilled watdh.;af3 .Béorspdipenat Ur e andnthens Eecevened by 2bi (ktratiin and
purified by flash 3 Septenber 2004 78 sul fanm de may -be prepared in the

f ol - | owi ng- Me#er 4 . 36: da€ cnB Hof; dhB6r dsul:f 8yl 7sadyababedi s added to a
20" solution of''0.095.cnB...0of tert-butyl alcohol in 2 -cnB of 7.35 (nt :
8H)'. 7.62 (br%"dd d-33 7<d51 |<zI = $Hpnd75e82 101fibs 0380, ( (Broad. 8, Hz_ @ 1H) ;
7. 76 =1. ﬁ 1H ;. 93 (broad 'd, J =7 .'5: Hz 1H) ] .

1, 2- Benzi ot |az§IH§ anﬁﬁe 1815 d?pdeJnay5béndpieéaHéd aibt dB g3t o- the |
nethod descrl %y éoss E , Chem Ber. (1975), 108(12), 385563
15 Exanpl e Sé 5 FBl (Z—&h oﬁ&phe 9 |nethyl]azet|d|n 3-

yl}-N- (3, 5- dh%ggﬁigpg gnyl ) - N -tert- butyloxycarbonyl chronatography on
silica. gel e i chl or o-

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]azetldln -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
1%  is thus obtalned in the form of & 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 reSLdue is. washed four tlmes
w1th 5 cm of bOlllng distilled water, dlslntegrated by

3

stlrrlng in 5 ecm of dlStllled water at room temperature

and then recovered by filtratisn and purrfled by flash



met hane/ met hanol (98/2 by volume)].'53 ng of N-{1- o :
"~ [ bi s(4-chl orophenyl) nethyl ]azetidin-3-yl}-N (1, 1-di oxo- 1H 1 .6-.benzo (d3
i sot hi azol'-3-yl) -ami'ne are obtained in the formof a ﬂé@pﬁyﬁmw@d@tt [ [1H
NMR spectrum (300 MHz, CDC13, 5 in ppm : 3 17 (mt 2H) ; 3.61 ''(broad
t, J 7.5 Hz-: 2H); 437(s 1H); 4.75 (mt : 1H);' from 6.30 to'.6..40
(unresol ved conplex : 1H); fron17 20 t oy@nhydrous dlchloronethane and
after stirrlng for 2 mnutes O21' g. of.. {I- [bis (4- chl or ophenyl’)
methyl] -.. azetidin-3-yl}-(3,5-difluor ophenyl )amne.iLn anhydrous

di chl oror aet haremagdgthpny Oofl. 841€hh 1935 p@ﬁléﬁurdi&ﬁ&:éll ethy.lam ne .
are successively. added.  Atter ..for 1 hour at a' tenperature in. the region
of 20C, .2 cnﬁeuhaha/mathaabbd(Seﬂzulﬁybvcmrb@h]at eS$thdtd:prN-a{rB— added with.
vigorous. stirring. The:reaction nediumis 3 Septenber 2004. 79 separated
after settlingisdiredlovephenghenetnyslbtat blinfl+ykrat- and tdigrko-
concentrated to ggyness under reduced _pressure (2.7 kPa). The residue _
obt ai ned is %’g?r% [sHe s Vil a9dri3any 1d arenied g o( eb&agneti Lhedhe with 3 -

g of fine_sil Ica %’2 040-0.063 my), conditioned and then eluted with a
pet r ol eunret GBFTePhy? B‘E%Hﬁtﬁroﬁ’ﬁ“ﬁ uf & BvittR sRe chitgmof( 38 ODEamat punp,
col | ectl ng ZCBL@ § %Ctplp?n a,ctltgns QHSO %76ar ?broa |ged and

J 7. 5 Hz 2H); 4.37 (s : 1H}; 4.75 (rat lH), from
6.30 to 6.40 {unresolved complex IH); 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 IH); 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 dlox1de 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 succe551vely 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

Wlth v1gorous stlrrlng The reactlon medlum is



concentrated to dryness under reduced pressure 10 . (2.7 kFa) at 40C for

2' .hours. 61 ng of N-(1-[bis (4 chlorophenyl) nethyl ] azetidin-3-yl } --N=
(3, 5 dlfluorophenyl ), -N -tart-butyl oxycarbonyl sul f afiSeptemter 260%
obtained in-the formof a white foam[1H spectrum (400 MHz, CDCl3, S in
ppm- @ 1,47 (s NWR 9H) 2.77 15 (broad-t, J = 8 Hz- 2H) ; 3.52 (‘nt 2H).

, 4.19(5 1H); '5.06 ."(nt 1H) ; from 73 5to 7,..35 (m : 8H . Exanple 33
6.75 to 6.90 (nm 3H); from (RS)-N-(1- [(4 Chlorophenyl)pyrldln 3 20

yl methylJazetidin-3-yl}-N(3,.5-difluorophenyl)nethyl sulfonam de maybe

obt ai ned, in slhrafreld awicag sERRNGLg, Qrled ereﬁ%a§ﬁéb'm1ﬁa§999§£§ and 23
-ng of potaSS|un1» | odide are added to a m xture of 0.2 g of [brorno (4

ChIorophenylﬁﬁﬂkﬁﬁebpﬁmﬁdth%naﬁaneazga@EdhkaZ&fyﬂeﬁs25nder reduced -

3-yl -N-(3,5-di f1 uorophenyl ) net hyl sul fonam de hydro chloride-in 1.0 .cnB" of"
acetonitril egresmsdrehd? .fhdPai)xt The iresiHeat edtanded ieflux for 3 hours.
After adding 0..2 g of potassium carbonate, the nlxture is heated under 3
Sept erber zoomnamaEQanphﬁduwnsaywﬁsuhylbazermdgﬁ 36y¢$ m+ﬂELEb¢hfluoro

5 with 3 g of fine silica (0.040-0.063 mm),.condltloned
and then eluted with a petroleum 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



phenyl ') et hyl sul fonam de nelting at 110C-[LH NVR spectrum (3.00 MHz, .
(CD3) 2SO0 d6,' 6 in ppm) : 2.77 (mt 10 . (6 cnB/nmin, 5-cnB fractions) . The
fractions with an Rf=5/57 (cycl ohexane:. et hyl acetate3fbb&mﬂxﬁ20&4plate
ZFD:;-Z 98 (s :.- 3H) ; 3.38 (nt : 2H) ; .4.50 (s : 1H ; 4. 7 0" (iat
-1FD L7.11 (mt ZFD , from7.20 to 7.40 (nt 214); 20. 7.34 (d-,: J = 8. Hz
2H) - 7 41.(d, J 8 Hz : 2H);'7.72 .40gqto give 100 ng of :
(RS) N-{1-[ (4- chlorophenyl) reflux for an additional 15 hours. After
cooling to 21C., the insoluble nmaterials are renoved by filtration and

then the fil tdetien Foneeniddatednza d5yRess sat af@erunderidg7ckPa. .- 170 ng
of a-colorless Iacquer are obtained, which |acquer is purlgled by . _

chr omat ogr apit ° Gu1uheyﬂmsnaubaetmad@elé&efateneemedeBQ @05-rkEtashPack, -
Jones- Chr omat ogr aphy Limted, New Road, Hengoed, Md d anorgan, CF82 8AU, . -
Uni ted Kingdemd Qhanluhy\ﬁuimrateyabohenaaeteahyﬁ acetayeedslam xture Merck .
reference 1. 05719, Merck KGaA, 64271 Darmstatd, Germany)' -are conblned and
concenirat ed %cﬂ-’erurrzlex l@Pe‘{ éstPa(brlaﬁdma 9f a8¢°ﬂ=@rle§5{) lagguer(dde J = 5 and
1.5 Hz . J. = 1.5 Hz isoners' f (RS)- N—{l “The -
[. (4 -c'hI e&?eme) rpmlaﬁh &aeqyﬁﬁetlﬁypurlgeeel Bynchromatogpsphy

N-. (3 ,.5-difl | d t ed B
i RAGHL . oD S A kR L R OBy B R R s acr um (300

gsétegggl3205§a§%PaEQn)an%58%hrg&at0§ggphy lelte&”TNewzﬁgad 3.53 (ht 3

Hengoed Mid Glamorgan, CF82 82U, 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),-? 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 8»Hz . 1H); 8.40 (dd, J = 5 and 1.5 Hz :
lH), 8.58 {(d, J 1.5 Hz 14)]

.The two isomers 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



2H) ; " 4. 29(s: 1H); 4.47 (m 1H); 6.80 (m : 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): Secoﬁ@epmmﬁr}zo(?‘l—i NVR
spectrum(300- MHz, CDC13r in ppm 2.82 (s 3H) 2 87 (nmt 2H);-3.54 (nmt . - _
2H) : 4.2'9 (s.: 1H) ; 4.48 (nt . iH) ; 6.80 (m 3H);-7.19' (broa‘d dd,' J-
=,8and 5 Hz : IH); from7.25 to 7'35ﬁéfUt ; 7.62 (dt,’ 8 and 2
Hz: -IH) ; 8.46 10" (dd, J =5 and-2 1H) 859(broadd J :2quIH)
N--Azetidin-3-yl-N- (3, 5- difluorophenyl ) methyl ? sul f onam de

. hydrochl oridggis gbbai pgd. ifyfhe fpyl nne 500;,cnB .
hydr ogenat or, é %gt?gn o 4gLPJ{)f #?) 165%%2H€%ry1%élﬂidin 3--y1)
-N- (3, 5d|‘§lygr @aenyl,}g Y fo d t cnB of IM

20 40C under . aci d@and .41 cr?rﬁﬁ&loéf sfg‘lcet P%%c?%%éh% ngd(t%gee7 ?jesse@e ‘of 0. 1619

of pal | adi ung g) hyd[@ge(bmﬁs&rejoi -BQhar -fior; & r & aas C{eqp\z_ed by
filtration on a celite bed filtrate I's, concentrate t ryness at 2.7 kPa

to give 630 PoHDf : NbHBRZE] i 30 NtbhRoad @dhyﬂﬁpphlorpc hydr ogenat ed hydrox[de"
at The -catalyst and then_ the
5 ' Second isomer:.'H NMR spectrum (300 MHz,
CDCli, & 'in ppm): 2.82 (s.: 3H); 2.87 (mt : 2H); 3.54
(mt : 2H); 4.29 (s : 1H); 4.48 (mt : 1H); 6.80 (mt
3H); 7.19 (broad dd, J =8 and 5 Hz 1H); from 7.25 to
7.35 (mt 4H}; 7.62 (dt, J = 8- and 2 Hz :-1H); 8.46
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 solutlon 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~



. (3,5-difluorophenyl)' nethyl sul fonam de, nelting at. .216C.. 25 N-(1-Ben
zhydrylazetidin-3-yl)'-"N (3,5 di fluorophenyl) nethyl sul fonam de. nay be
obtai ned. - by carrying out the procedure.as in Exanpl e 3E8plemien@80®) in
the followng manner: 0.86 g-of N--(3,,5-difluoro -3 Septenber. 2004 82
phenyl ) met hyl sul f onam de, 3.28 g of triphenyi phosphine and-then 2. m"' of -
di et hyl azodi carboxyl ate are added succg?sively to a solution of 2 g of

1- benzhydryl - azetidin-3-ol in 100 cnB of tetrahydrofuran. An’increase 5 in
t he tenperature,.which passes from22C to 29C, as well as .the formation, of

a precipi t at gnEmdi)deiny 1 faldpwmiget he . addigt ben £of shRg ALALAK ;
azodi carboxyl ate are observed. After 20,h.gt 22C, Fhe'KchLp%téPS IS :
-renmoved by farnd rajdon and dthelikichtnatecds cae¢oB&enbrat 8de. 40qkQ dryness at -
40C under 2.7 kPa. The residue.is;  triturated with 5 cn8 of methanol = ~
for'20 m nut esicatessA¥ElypraviadisedutiOn gfok N 6%- hebzhyHy@lk-gzetidin-3-"-
yl')-N- (3, _5-difluorophenyl)nethyl sul fonanm de in the form. of a white
amor phous solaiz@t 1dim-3-Raniny dOYl ardt ¢ fi e Brahydayfinespr ehar ftk pecos di ng to
the procedure' described by KATRITZKY A R et -al ., J.akbteroc cl. Chern.
271 (1994 1B [E8eofkSppechityrephehyrinerRgrEpfrrdi A2 Cstoblal@edabn the
fol |l ow ng nanng&: 3.5 cnB of a _48% 20 sol ution of hydrobromc acid in-
acetic acid &fd!'13Cn806r TREBAFOBr 8fi BePaPE1PABAES -tBmedigtelpf .
(4-chlorophenyh LYY he® a5 8RN S: eAd®a30RRY1C Q20680 ThakyISe M®

are observed. ﬁfter 20'h.at 22°C, the preéipitate is

removed bYﬂfiltratiéﬁ and.theffiltrate.is:coﬁcentratéd_

10 to dryness at 40°C under 2.7 kPa. The résiaue is
triturated with,S-CmF of methanol fot'20'minuﬁes at
21°C, providing 1.07 g of N-(l—bénzﬁydrylazetidin-B?'
y1) -N-(3,5-difluorophenyl)methylsulfonamide in the form’
of a white amorphous solid.:

15 l-Bgnzhydrylazetidin—3—61'may be-p;epared
'according,to the procedure described by KATRiTZKY'A.R;
et al., J.lHéterocycl. Chem., 271 (1994).

3-[Bromo(44chlorophenyl)méthyl]pyfidine.is
obtained in the:following:mahner: 3.5 ém;iof a 48%

20 solﬁtion of hydrobromic acid in acetic acid and 1 cm’ of
acetyl bromide are added to 1.5Ig bf (évch;otOphenyl)f
pyridin—3—ylméthandl.‘Thg amber-colored.mixturé thﬁs
obtained is heated_qndef reflux for 4 hours and then
éooled'to-20°c, cdpcehtrated to dryness atx40°C under.

25 2.7 kPa, giving 1.53 g of'3—{bromo(4FChlorbphenyl)—
methyl]ﬁyri&ine (Rf=75/90, 254 nm, Silica Pléteé,
reference l.057l9, Merck KGaA,_64271-Darmstatd,-

Germany)-.



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-[ brono(4-chl orophenyl)- nethyl]pyridine (Rf =75/90, 234&eptembeBizoDea
Pl ates, reference-1.05719, Merck K&A, 64271 Darnstatd, Germany) 3 _
Septenber 2004 83 4--(Chl orophenyl) pyri di n- 3- yl met hanol is obtained in the
fol l owi ng mariner: 20 cnB of a nolar solution of 4-chlorophenyl magnesi um
brom de in ethyl ether are added to a 88lution of 3 g of 3-pyridine ,
car boxal dehyde in tetrahydrofuran at 5C. After heating 20C, the mxture is
all owed to-,react for 15 hours with. stirring. .20 cnB8 of a saturated '
amoni um chl ori de sol utdokh Lorophray lipaed difoPrakeathanod a8 of et hyl

acetate. Theé xturels par d -afte'r settling and_10 the organic
phases are eﬁ S it ﬁz%fn fg’égof”ﬂ‘&ﬁaf“an?ﬁrcnéoo Mot hy1 2 o2t e. The

t t | fat dth
conaant ritxeé%t%o%&qynes???? BbeohRd S TR ERbTLE UL L oL En B0 LeD |
chr OBt 00{ AP n sld L A 80801 ukSon?0rd5 BTLe90p0,phlLga, column

diameter 5 cm,.. eluting V\nthacycloexanee

80:20 to .50 &Quwaqrdeafycer Q@xntﬁ't%ﬁﬁyﬁﬁoﬁﬁrgn abakse Tﬂft%f:aﬁeagfﬁ

contai ni ng the -conpound” with an Rf-13/53 (Merck Si I ica Plates, Treference
1. 05719, Merak KGEA, G427 hiRaumst atsdallaﬂe@etaaﬂglcarso@ﬂ@lH&ersand

evaporated to -dryness at 40C under 2.7 kPato give 2.53 g. of
4- Chlorophenwuﬁmymmdmmlng 20 cm® of a saturated ammonium chlorlde
solution are then added followed by 20 cm3 of ethyl
acetate The mixture 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 20-45 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



3-ylnmethanol: N (1- [Bis (4-f|u0TophenyI)'nethyI] aze.tidin-3 25 yl}-N

(3, 5-di fluorophenyl ). nethylsul fonanm de is obtained in the,follow ng
manner: .- 0. 36.g of potassium carbonate and 27-ng- of poBéﬁ&Kman@ﬂDﬁe are
added to a mixture 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)- -
hydrochloride in 1.0 cnB of acetonitriPé& and then the m xture is heated
under reflux for 3 hours. After cooling to 21C, -the insoluble materials
are renoved by filtration and then 5 the filtrate.is concentrated to
~dryness at 48Ca3RddAiny 37 WpH- (Phé -dédSilugsopsenyilt ar Ayddonhiar8decnB of

ethyl . acetate %EP then _.the solid. js rennved E%hflltratlon The filtrate
i s concent rat-&d ‘to g yﬂ@s@cﬁtoﬁbﬁrh%%e?n Stk Paharit Yo iRy ot hegidid yel | ow

lid bt d, d fied by ch h
BondE! ut - SCKUEAR PEAqECORtarnPRY™S o oF oG PP LLaF| Fondt rer ofBhoe
1225- 6019, Vi all | A Harbor Gity,
CA9. 0710, US 5‘82’?@%3%%%‘1&1 "R PR Yal B RRRARYEPA “ane G2 ammon .

The fractisongnelF iWirkA wan ;B t%@l/c%%tG:EXQHO@SXa;Q?neEEh%t gge&a&ﬁ silica
pl ate, reference 1.05719, Merck K&GA, 64271 Dar nst at rnany are

conbined and 2cangeat.r ated rurdenec2iZ kPataka406 WorHi-vE 248 J1 G N, --{1- o
[bis (4-fluorophenyl) - nethyl]azetidin-3-yl}-N(3,5-difluorophenyl)nethyl .
20 sulfonanldeematblagdathQ&CtbeHsNNRdsmectemavé&OByNfiltr&ﬂﬂ&) 2S0 d6, S
in ppn) : 2.74 (broad t, J =7 Hz I 2H). :
| The flltrate is concentrated to dryness at 40°C under d
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,
(CD3);_'SO dé, & in ppm): 2.74 (broad t, J = 7 Hz 2H),
3. OO (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 Exa.mple 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..00 ( s: 3H; 3. 37 . (broadt., J'_. 7 Hz 2H) ; 4.43 (s. 1H); 4.69
(m 1H); from7.05 to 7.20 (nit :. GFD 7.28 (tt, J =9 and 2..5 Hz : 1H);

. 7.40 (mt : 4H)]. 25 Exanple 35.' (RS)-N-{1-[(4- Chloropﬁéhmk%myrﬁﬂﬂm 4
ylmeth.yl]a' zetidin-3-yl}-N (3, 5-di fl uorophenyl ) nmet hyl sul fonam de nmay be
obtained:iri the follow ng manner: 3 Septenber 2004 85 m xture of ‘about 100
ng of (4-pyridyl)(4-chlorophenyl)- ..ch$%®,ronethane,’ 143 ng of
N-azetidin-3-y1-N- (3,5 d|f|uorophenyl)nethylsulfonanlde ‘hydrochl ori de, 17
ng potassi um i odi de and 200 pot assi um carbonate in 5 cnB8 of
acetonltrlIemﬁ§t§FﬁrPédaPSPtgggﬂtm38°ﬁouﬂspéﬁ%%ﬁpEﬁéI%¢bD¥¢Ph¢mylbg|on of

20C." The. reac&ﬁon m xture | hen: h ated under reflux for'3 hours,
supplenented Phe T?thﬁn8f 38 a%di 8 woﬂ?ﬂel hﬂ fept Nuhde? T refl ux for an

addi tional' E@ug ﬁﬁkgg&lfﬁgkhngségfg ergéghﬁ%lﬂ@%re {eglon of. 20C'

the reacti on ereda on Si I’l ri nsed

with-acet oni bl beaad; ukheBawhLha b f@ogm T % el ygost aissthe

filtrates are concentrate ryness- un pressure -of a

pal e yel | gw -1 355paat eo Ar g-ohd i fhethe WY cﬁh&aﬁ%& Aot RWd: gg @% Jeparative
t hi n-1 ayer - chromat ography on _silica [4.  Merck Kiesel gel 2 preparatlve‘

pl ates; 20x2@8tce] tehpekaesse0ih onE, r@@i&mrurvwﬁ¢béiTEﬁfE%HHtlon
di chl or-onet hane  (5-95-by volune) - m xture.  After-elution .20 of the zone:

correspondlnglxbutheldeSheedheauddcmndef|réfruxcmbrﬂushduﬁged glass and
then evaporatlon of
supplemented w1th 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



t he "sol verrts under reduced pressure at . a tenperature in the regi onof 40. C,
12 mg of (RS)--N-{1-[(4 _
. chl.or ophenyl ) pyri di n- 4- ylnethyl]azetrdrn 3-yl'}--N-(3, 8Sebtember 2004
. dlI'f1 ubrophenyl ) met hyl sul f onanmi de are obtai-ned [ 1H NVR spectrum (300
N+E CDC13, S in ppm) 2.82 (s 3H); 2.96 (unresolved conplex : 2H); from
3.5.0 to 3.80 (nt 2H); ..4.33 (unresol va&gl conplex.: 1HL 4.54 (nt :_1H);
6.82 3 Septenber 2004 86 (nt :.3H) ; from7.20 to 7.45 (m :. 6H) ; 8.53
(broad d, J =5.5Hz : 2H)]. The'two isoners of (RS)-N-{1- :
[ (4- chIorophéﬂ?l)p?HidrﬁrdmyVn%th¢]aze5|cmm 3-§)} s .53 (broad d,
N (3, 5- d|f|uorophenyl)nethanesulfonanrde may be,. .separated on-a CHIRACEL :
Q) chiral stétToRaPyEBhasdl)1First isomer: zH NVR spect r um (300 MHz,  CDC13,
in ppm: 2..83 (s 3H); 287(broadt J.= 7.5 Hz 2H); 351_(m 1H); 360(rrt'_
. 1H); 4.24 (s : IH;The EW%mi?ﬁerSNﬁ (R%)@?'an‘t 3H ; from7.20. .to
. 7.35 (nmt : broad d, . second i somer: 1H NVR-
spectrunr(SOé?K%Eh§?fﬁﬁ T Pyiﬁﬁﬂn 4TYlQ§FQ¥9kﬁ%etl¢?Q§31KlP J 7(5 .
25 (s 1H) ; 15 4.51 (nt :
6 81 (,5#' ?r)dl%f%%?%zfﬁ“ @‘%e%*sa’t%u”@%)amei%@a(&brhﬁad d, J =5.5 H
: FD I aor,onet-hane be prepared in.the
f ol | owi ng m@néggyé%é%ég@ gn@ f %Ihﬁ?)&n hIaRh i B:éa Js‘y%ed’qa@ea suspensi ofi
of ' 100 g of 20 (4- pyrigyd) (dscufilor Gﬁhﬁm&' SEELRAAS (s0%uAl? Ehel) uene
' 5 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 : lH),
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-pyr1dyl)(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



cooled to a tenperature in the region of .0C. .' After 2 hours at a
tenperature in.the region of 0C and 1 hour at a tenperature in the region
of 20C,,-the reaction nediumis concentrated: under rédﬁ@&@ﬂnvéﬁgﬂre.
About 25 100 mg of (4-pyridyl)(4-chlorophenyl)chl oronet hane are obtai ned-
inthe formof 'a. white solid. (4- Pyrld%I)(4 chl or ophenyl ) net hanol may be
prepared-in'the fol |l owing manner: 348 n§’of *sodi um 3 Septenber 2004 87
tetraborohydride are added, at .a tenperature in the region of 20C, to a

sol ution of of 4 4- hloro benzoyl)pyrldlne in 160 cam of ethanol .
CAfter stirri ngegc ("9( rglearg F&ﬁﬁ&raﬁ&ré FRMPREAFEgROANOENE20C, 90 ny

of . sodlumte§6i$§ggﬁydbude %re a egt&é%bggdaagr%féég gﬁggipgg_the sane

t enperat ure reaction’ne

di chl or orret hapg, z%RQJ%%% gbo&tlgwﬁ%%rdﬁghgfpktﬁ out gggous qggﬁiri 10'

adjusted to a valu by a tion

aqueous hydrieehlzQrich-acd SOkuhpaR, chLLer d%ﬁ@nsggaeﬂ t hgoaqueous phase

is extracted with 3 tinmes 100 ¢ oronet e organi ¢ phases
are conmbi H'ﬁd,90dlfdgE(d)fO‘éeEilﬁmgﬂ%&kdﬁb%@h&@&@def !aL:Eeéeelea”dAEQQﬁeQEfy&fced under

reduced- pressure. 2 g of (4--pyridyl)(4-chlorophenyl) 15 nethanol are thus.
Obtalned in ﬂhé b@mmﬁohtathblBamepﬁedpératargeptﬁabeéaaggénSﬁedlum '
is- dlluted with 200 cm® of dlchloromethane and 200 cm®
of water. The pH of the aqueous phase is adjusted to a |
value of about 5 by addition of about 13 cm® of 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. -



(' RS)-N-{1(.4-chlorophenyl)pyrimdin Exanple 36 24.4 ng of a.750 dispersion
of sodiumhydride in mneral oil are added, at roomtenperature under an'
argon atnosphere, t.o a solution of 330 ngy of (1-[bis. (33€$tember2004

chl or ophenyl ) et hyl ] azeti di n- 3-yl }(3 5-di fluoro benzyl)amne,in 25 cn8

of ,tetrahydrofuran. The mixture is'stirred at roomtenperature for 1 hour"
before adding thereto 5.9"mB of net hyB8chloroformate, and then the
stirring is maintained for 18 hours under the sanme 10.conditions. The
reaction mxture i.S saé’{()pl enmented with .0.3 cnB of -distilled water and the
tetrahydrofu pelled in,a rotary evaporator. The.residue obtained.
is extracted with d| chl met ha ani ¢ hase is -dried over: '

magnesi um sul fate, fil tzgr' d™én& 8n8§ Pélsgﬂr%o t8fdﬁ9ﬂe§§ brdeideeduced .
u 2- h t d fied b

(F:)bregfra{ ggrgpﬁz} gﬁ%)esrfaﬁl %é gér gu% %%n?l d ERP%P%%"&P%%%EW%&H&%‘BF t87.5/2.5

b | | b

m);t \bSI ijgg)eltl d%ﬁj%gn%t%fo(sgg‘teg}édl %Iigu%r E%gﬁjzcgpklgér%ggﬁg%%%a?g % b%%%l{?led in

the f | L 0 13 b
! S? ?;g\t@fzm%h?l%r%ghéﬁ?l@mletb hﬂ%@y@tiﬁ‘iﬁ Buglgiﬁ? %broa% i b I42 gpg%.

(mt :. 3H)- frbﬁh&ylSahQne713025 c&ﬁﬂof @%ﬁrdhﬁd&ﬁfﬁ%ﬂd”ﬂkﬂénﬁyﬁ@ﬁre 1H);
.4..57(s :.2H).; from6.65 to 2 5 Exanple 37.
5 yI met hyl ] azet lsdtumrsdyla}: Neoﬁi Bedpélrsouopheoyll hometlbyf@yéf@cﬂ@mgie may be

obt ai ned by carrying out 5
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 flash chromatography on
silica gel [eluent: dichloromethane/methanol (97.5/2.5
by volume)] 328 mg of methyl {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



3 Sept enber 2004 89 procedure as in Exanple 33, starting with 0.16 g of

(RS) -5-[ brono' (4-chl orophenyl ) nethyl ] pyrimdine hydrobrom de, 0.131 g of
N-azetidin-3-yl- N--(3,5-difluorophenyl)nethanesul f ona#iSegtembgr 8304 or i de
in 5 cnB of acetonitrile, 303 ng of potaSS|un1carbonate and 95 ny of

pot assi um i odi de; 26 ng of (RS)-N-{1- :

[ (4-chl or ophenyl ) pyri m di n-5- ylnethyl]aaetldln 3-yl}- '

N- (3, 5-di fl uorophenyl) nethyl sul fonam de are thus obtained in the formof a
yel l ow foam [ 1H NVR 'spectrum 10 (400 MHz, CDC13i 6. in ppn) : 2.83 (s 3H)
2.91 (mt 2HprocgdB¥e(as 2h)Exadmplsd 33(ssﬁ&|):t;ng w0tk ot14Hy of from6.75
to 6:90 (M : 3H); 7.29 (s 4H); 8.71 (s :. 2H); 9.08 1H]. The medi canent s
according to(RBe™ 5n0€ﬁ@m©n(415hb©ngphenml)MEthgh$pyrmmudDm®ound of formula
(I') or an isoner or a salt of such_ a conpound, in the pure state or in,
the form of- QYGBH%EQm%ﬁ%n @n1%h|%hoftNTQZ@bh@iﬂe@-YMrth any ot her

pharnaceutlc o] i bl e product -which may be .inert or phyS|oIog|caIIy
active. The (%eg ggﬁtﬁ?go %%¥H)%%t?%n?ﬁbl ARt dorhydyodelamieate oral |y,

parenteragly regtaljy oI|d conp05|t|ons for oral

admi ni st ration, St 9B &, %iﬁéi?’ oft iBod-aSHIIM Esrboaanet s) or
o 58 Lé‘ﬁég@%v%ﬁf’”% éé"’f;édns%,“c?%a“ve dthore inert
di l uents, SUthﬁéhféfbphbn §8ﬁ§u1§y§0§f§%théﬁ¥aze £ Sidi S - under an

argon stream These Conpos
N- (3, 5- dlfluorophenyl)methylsulfonamlde are thus

obtarned 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 90 conprise substances other than diluents, for exanple
one or nore |ubricants such-as magnesi um stearate or talc, a coloring, a
coating (sugar-coated tablet) or a glaze. As liquid coﬁﬁ@@kﬂﬂ&ﬁ@oﬂér or al
adm ni stration, there may be used pharmaceutically acceptable solutions,
suspensi ons, enul sions, syrups and elixirs containing inert diluents such
as water, ethanol, glycerol, vegetable®Bils or paraffin' oil. 10 These
conpositions may conprise. substances other than diluents, for exanple

wet ting, smeetenln% t hi ckeni.n flavoring or stab|I|2|ng products.

Sterile coﬁﬁﬁ?rﬁl8n§uP5FaB§anP§P8F sBAPnfstranten Aaybexprelerably

'solutlons mhlch are Qus nonaqueous, suspensions or enulsions. As
sol vent or vé&hiclé, mFrgrggﬁﬁﬁcﬁggﬁséacaaﬁérmaBPﬁﬁ&ﬁ@néteﬁFﬁE%IOr ' ‘

polyethylene I col, le_oilsy LN rticular _oliyve i nj ectable
or gani ¢ estngl%for Cé%%%%ﬁg ethyP ﬁggtggugaﬁtﬁg?tgﬁ F%B?%torﬁﬁn?c 20
sol vents. Thegqaggnp05|t|ons may al so contain adjuvants,:in particular
wetting, isotonizing, enul si fyi ng, di spersing and. stab|I|2|ng agents.

Sterilizatsion may be caerigguout cbiip88YeLahsWRYS. o1 exanpl e by
asepticizing. filtration, by incorporating 25 sterilizing agents into the

conposi tion, aHmlmﬁsadaatbﬁn ﬁherbymhgabéngsedTbEarmﬁééutﬂéaﬁpybe prepared
|nthe fomnof

acceptable solutlons, suspensrons, emulsions, syrups
and elixirs contalnlng inert dlluents 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 whrch are

15 -aqueous 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

sterrle SOlld composrtlons which may be dissclved at



sterile solid conpositions which may be dissolved at 3 Septenber 2004 91
the tine.of use in sterile water or any other injectable sterile medi um
Conpositions for rectal: - administration are suppositori 8Septembec 2804 capsul es
which contain, in addition to the active' product, exci pi ents such as cocoa
butter, sem synthetic glyceri-des or polyethyl ene glycols. Conpositions-for
topical admnistration may be, for exabhple, creans, lotions, collyria,
collyoria, 10 nasal drops or aerosols. in human therapy, the conpounds
according to, _the invention are particularly useful fo.r the treatnent

and/ or- pr evehtiCorrGF ﬁ§y€ﬁ85é§ PhEF&dPnY25€Ri $5pARENPBREr anxi ety di sorders,

depressi on, eplle Sél Eeurodegsneratlon cerebel | ar and spi nocerebel | ar
di sorders; cogiieCivE & §6°F4FS MERATal traumm, panic attacks, peripheral

neur opat hi es, gl aucoma I i Par ki nson' s .di sease Alzhelner S
E Ogl% %gs fog £9 gr

di sease, Huntington's . P84 TRAYNE0E S°5Y R BARINET EROT OB RES si ve 20

conpul si ve . d%%@b@%ﬁto%@@%'%rdgggea AcahBYILE Qh§8ﬁd§5§talTourette S

syndrone, tardive dyski nesia, bipolar disorders, cancers, nnvenent
di sorders si ndueied by wedicaanBBtsve PYSHARER, @QQ%P&% Cs JTWP dé?
| seases

henorrhagi c.. shocks, hypotension, 1'nsommia, immunol ogi-ca
appetite - cocea butter, semlsynthetlc glycerides or polyethylene'
- glycols. | ' B
. 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,-obsessrve—

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 'multlple scler051s, vomltlng,‘asthma,_appetlte
dlsorders (bullmla, anorexra) obe51ty, memory
dlsorders, 1ntest1nal transrt dlsorders, in: weanlng

from chronic treatments and alcohol or drug abuse



.disorders (bulima, anorexia),. obesity, nenory disorders, intestinal
transit disorders; in weaning... fromchronic treatnents and al cohol -

drug abuse 3 Septenber 2004 92 (opioids, barbiturates, 3cxapimhes 2084cai ne,
anphet am ne, phencyclide, hallucinogens, benzodi azepi nes for exanple), as
anal gesics. or potentiators of the andagesic activity of the narcotic and
nonnarcotic 5 - drugs . The doses depenton the desired effect, the
duration of the treatnent and the route of administration used; they are

general |y between ng, and. 1000 per day.orally for an adult with unit
~doses’ 10" ran¢dPRg °%$Sh1?aﬁ§ %Briggg C%?n%%t?vecg %%?%nc%mph??ﬁﬂk%%ral the
doctor w Il he te dosa endlng on the age, melght
and any- othgﬁéﬁ&ghgggéé %%%?Bgiﬁgg%ﬁe su je€$ %en??e t®d. The follomnngl

exanples ill th i he i nvention:
EXAVPLE A Gel St Ehbost e%f*‘%%%?i?%?n%* P SECOLdpD b Lo | ven

product - and Qam@gsibea&@ib@twnafC@tﬁ@%&%&&ﬂ)ﬁc 2&1&r§ormaelp<?6@d%accordl ng to |

t he usual technlque Compound of formula (1) ............... 25 -
Cel | ul ose5. :drugs.. 18 ng . - Lactose....... ...... T 55 ng .
Col | oi dal SITica .ooern, Sodi um car boxynet hyl st ar ch S

The doses depend on the desrred effect, the
duratlon 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,tweight'and eny‘
"cher factors specifictto the subject to be treated.
The followipg‘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 0 30 mg

- Cellulose tiii ittt e e e - 18 mg

25 - Sodium carboxymethylstarch ........... 10 mg



1 nmg 10.nmg Talc ....... ... ... ... .... .10' ng - Magnesiumstearate ... .1
mg 3 Septenber 2004 93 EXAMPLE B Tabl ets contai-ning a dose of 50 ng of.
active product and having the follow ng conposition ar@Septepieed0@kcordi ng
to the usual technique: .5Conmpound of formula (1) .........50 ng - Lactose
e e 104 ng - Cellul ose.. o .
............. “eiiiev.......40 ng Polyvigbne .........10 ng Sodium _
car boxynet hyl starch.......... 22 ng Talc-".. . ... ... P

10 ng 10- Magnesium stearate ...... [T 2 mg - Colloidal silica...
Coe.i.in..... EXAHPRY B M. xture of hydroxynethylcellul ose, glycerin,. o
titanium oxide. (72-3.5-24.5) gqs 1 finished film 15 coated tabl et containing
245 ng- EXAMPLE C An i njledildfise cositadindmdc endgissi o B0 mg of actiive product

and having the foll ow ng conposition is .20 prepared:. Conpound of formnula
(I)..:...?.'%ﬁﬂQBFE aegghavggg the foll wingrzoékosition_ggg

prepared according -to the usual technique:

5 - Compound of formula (I) ......... e 50 mg
—'Lactosé..;.,- ....................... . 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 film-

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 alcohol ..nen.nsosnsse it 0.06 ml
—-Sédiuﬁbenzdage ..................... . 80 mg
25 - - Eﬁhaho1;?95%;}- ...... ST . 0.4 ml
—.$§diuﬁ:hy§£ogiae; ......... e e e meiaeea 24 mg

- PrOleénélglycbl.;...a.u .............. 1.6 ml



al cohol-. ... .. .. - Sodi um benzoate ........... ... .. . .... 25. - Ethanol, 95%
............... SodlumhydrOX|de....... .ev.... Propylene glycol.
oo \Water Ll .L... 10 ng 80 ny3@eptenmber 2804 ny . 0. 4

m 24 M. 1.6 nl qs 4 m 3 Septerrber 2004 WO 01/64634 94 CLAI M5

PCT/ FROL/ 00602 1. Phar naceuti cal conposi tion containing as active .

I ngredi ent atwd easteqwsr conpound of formyla: R2 in: wh ' ' nts a
radical -N (R4) R5, -N (R4) -COR5, -N (R4) -.SOZRgr beg/gﬁoﬁg,@év\ﬁsch are
i dentical or different, represent 10 either an aromatic chosen from

- phenyl ; naphthyl and indenyl, these aromatics bei ng unsubstituted or
substituted with one or nore hal ogen atons-or al kyl, alkoxy, fornyl,
hydroxyl, trifluoronethyl, trifluoro agerh@xy, - co-al k, cyano, -COON,
COCal k, - CONR7RS, : . , ' _ S

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(Ry)-SORs, | o
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

——



15 CO-NH NRORi o, . al kyl sul fanyl, alkylsulfinyl, alkyl sulfonyl,

al kyl sul'fanyl al kyl , al kyl sul finyl al kyl, al kyl sul fonyl al kyl, hydroxyalkyl or
-al k- NR7R8 ‘radi cals; of. a heteroaromatic, chos'eri froﬁfbpwmﬁkm29®4
benzot hi azol yl , benzot hi enyl, benzoxazolyl,..chromanyl, 20 ‘

2, 3-di hydrobenzofuryl, 2,3-di hydrobenzothienyl, imdazolyl, isochromanyl,

i soqui.n.olyl, " pyrrolyl,. pyridyl, pyrimdyl, quinolyl, I
1',2,3,4-tetrahydroiso 3 Septenber 2009595 " quinolyl, thiazolyl and
thenyl rings, it being possible for these heteroaromatics to be
~unsubstituted .or substituted with a hal ogen atomor an al kyl, al koxy,
hydroxyl, trifluoronethyl, trifluoromethoxy, cyano, --COOH CQOGalk, '

CO - NH—NR9R1Q CONR7R8, -al -k--NROR10, al kyl sul.fanyl, alkylstllflnyl
aIkyIsuIfonyQUlﬁ?kylr-th%®$¢hh%lem@ythl@mkylsum¢$nyitﬂh@dng :
alkylsulfonylalkxl or hydroxyalkyl radical, R4 represents.a . radical -C
(R11) (R12) Pegsiblegfor "fee% QferFaARImARFCS AFQ be oy wes tidytu tord -
nor bor-nyl , R5 re resent dro en-atom or a hydroxyal kyl .- al k- COCal k,

- al k- CG\IR7R8 "é’r %Og%tatQ@%ran E(%IQHO adrkoaﬂykyl '

ﬁZSLS?'en?Et; ey 132?%4%3?%%5 o L AT - SHATRTRS, 2l Koxy.
Ar,  Het, SCH2&5®H C&&sﬁkor-@é WA—NRQRN, '_CONR;Rs, -alk- ~NRoRyq,
alkylsulfanyl alkylsulflnyl 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,
Rs 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+7Rg,
—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
nd 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,



radical optionally substituted with 1 or-nore halogen and R8, which -ar-e
identical or different, represent hydrogen atom or an-al kyl radical
alternatively R7 and RB together formw th the: nitrog8rSeptembar@0MMhi ch ‘a
tach 3= are at ed -a to | -nenbered saturated nono or-bijcyclic

heterocycl e, 'optionally containing another ° het er oatom chosen from )
oxygen, . sul fur and. nitrogen and 25. ing.  optionally substituted Wi t h
one or nore alkyl radicals, 3 Sept enber 2004 96 nenbered saturated :
nono--. " :.or-bicyclic ring, cont ai ni ng anot her ~ het er oat om chosen from
oxygen, - sulfur and ni-trogen and ber ng optlonally substituted R9 and R10,
whi ch.- are identical or-different, represent a hydrogen atom or an al kyI

COCal K, CyCIQ%'%hB Rig, whlch are 1dent1cal or drfferent represent
a hydrogen atom or ‘an alkyl ‘~COOalk cycloalkyl
alkylcycloalkyl —alk o- alk or hydroxyalkyl radlcal or
alternatlvely Rg and Rw together form with the nltrogen

3 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
substrtuted wrth one or more alkyl ~COalk -C00alk

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 radical optionally substituted
15 -with one or more halogen atoms,
Riz represents a hydrogen atom or a hydroxyalkyl .—alk—
COOalk -alk- CONRﬂQ, —alk NRﬂ%, alkoxyalkyl or alkyl
radrcal optlonally substltuted wrth 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 blcyclrc rlng,toptlonally
contalnlng another heteroatom chosen from oxygen,
sulfur and nltrogen and belng optlonally substltuted

25 wrth one or more alkyl radlcals,




.al kyl cycl oal kyl, -alk-Oa |k or -hydroxyal kyl r.adical or: alternatlverR9
and R10-together formwi th the nitrogen atomto which they are

attached' a. 3- to.10-nenbered., saturated or unsat urat 8$eptamber800bi cyclic
heterocycle, optionally. containlng anot her het-er cat om chosen from oxygen,
sul fur and nltrogen and being optionally substituted with.one or nore

al kyl, -CCal k, -COQal k, 10 -CO NHal k, - NHal k, oxo, hy"droxyal kyl, -

_al k-O-al kor R11 represents a- hydrogen atom CO-NH2 radicals, or .

a- hydr oxyal kyl , -al k COQai k, -al k- CONR7R8, - al k- NR7R8r alkoxyalkyl Ar,

Het, -CH2Ar, -CH2Het or al kyl radi cal optlonally substituted 15 mnth one
or nore halogen atons, R12 represents a hydrogen atomor a

B s e

:radi-cal . opti1ona

alternatlvelxhggg aﬂgf@&%n%ogggggglg05§%%§mbéphong?$¥'§§$%£egb§??2004 .97

Ar represents a phenyl, naphthyl or I ca ese ferent

radi cal s bei nd toplonen@d Yosdbshkil bykadat¥int he Qnglgﬁlnogfkg§§ogen .atoms or -
al kyl, alkoxy, -COalk, cyano-, -000H, -COOalk, ~CONRL |

0O NH- NR15R+€0-allky| sykhany-coodl, kytechiknchonﬁallgm, sul fonyI
-al .'k--NRL5R16, - NR15R16, al kylthi oal kyl, fornyl, CF3i OCF3, Fbt

0- al k- NH—@yct@@ RiyAl- N?a§5@25&ﬁkyl§MﬂfH@&l: anuymsqasﬂayr,-amwgma K, NHCCEaIk
radlcals or- on_ 2 ..adjacent.carbon. atoms wth di oxymethylene,
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,

25 RH and Rm, whlch are 1dent1cal or- dlfferent represent

a hydrogen atom or an alkyl radlcal ‘or’ alternatlvely Rw



10 Het. represents a 3- to 10-nmenbered unsaturated or saturated nono- or

bi cyclic heterocycle containing. one or nore heteroatons chosen from
~oxygen; sul fur_and nitrogen optionally substituted wi th3&eptemberepe4 hal ogen
atoms or al kyl, al koxy, -al koxycarbonyl, oxo or 15 hydroxyl radicals, the

ni t rogen-cont ai ni ng het erocycl es bei ng optlonally in-their N-OX|d|zed form
R13 and R14, which are identical. or d|§§erent repr esent. -hydr ogen at om or
an alkyl radical or alternatively R13 .and R14 together, formwth the
nitrogen-atomto which they are attached a 3- to 10-nenbered. saturated
nmono- or bicyelic, heterocycle, optionally containlng anot her. -bei ng.
optionally- substituted wth.one or nore aIkyI : '"R15 -and 'R16i which

“dent | d d t , | kyl
o B S fo et %&%ﬁe?‘ﬁ?ﬁ%z%ﬁéggp?pe?i dine
p'perazrnetrt@é@l%mefattﬂchéﬂ atglr@ng? ?ﬂﬂgtgg'ééth ccletrahydrog ~ii

riol.- these . nore hal ogen atons or-a oXY, oxyc and R16

together fOrEkwhhﬁybhﬁcnhEEQQSByél@”‘éﬁtﬂ@h&bl té@%&éﬁﬁ&ﬁﬁl to
10- nenber ed sat ur at ed nono or-blcycflc -het erocycl e, optionally contalnlng

anot her... heteemet@etohoshbséﬁOHromygepgeﬁp|é@lfuﬁﬂﬂn@'ﬁfﬂ&Bﬁ&n@Qﬂuﬂbe'ng
optlonally substituted with one or nore al kyl radicals,
belng optlonally substltuted with one or'more alkyl
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 acxd
2 Pharmaceutlcal comp051tron 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,.pyr1mld1ne thlazole,

thladlazole, plperldlne,,plpera21ne, trlazole, furan,

tetrahydrOLSOqulnollne, tetrahydroqulnollne these

heterocycles belng optlonally substltuted w1th one or
25  more halogen atoms or alkyl alkoxy, alkoxycarbonyl

oxo, hydroxyl OCF3 or. CF3 radlcals




al k represents an alkyl or al kylene radical, the al kyl 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 8 Septemigr@apdon t he
-optical isoners of these compounds and their salts atonms and the cycl oal kyl
.radicals contain3 .to 10 carbon atons,. with a pharnaceutlcally acceptable
i norgani c or organrc 15 aci d. clain11,9§or which in formula (1) Het’

chosen from 2. Pharnmaceutical conposition according to benzirnidazole,.
benzoxazol e, , benzothi azol e, benzot hi ophene, cinnolirie,..thiophene,

qui na, zol i ne, 3 Septenber 2004 99 3. Pharmaceutical conposition according
to claim1l, for which in the conpound of formula (1) RIL,. represents a

radical -N (R4) R5 or 3N (BhLrmS02R6;i B2 £BRHBSERLEnChEBEEdanghesyl whi ch
is unsubstituted or 5 substituted.with one or nore hal ogen atons.or- al kyl,

al koxy, trithueromst By, whiichl dar efet BexpoundOodl kormayaner) - - CONRTRS,
hydroxyal kyl or -al k-NR7R8 radicals; or ‘a heteroaromatic chosen fromthe
pyridyl, pyripntdytesethisazotrydiaad +mtknﬁh prngd, (Rt -$®iRg possi bl e for

.10 these het eroaromatics to be unsubstituted or substituted with a hal ogen
atom or. an. &bkybprabkory, eihpdr oxybhenyl f Wiubelones hyhsulst ¥t uladret hoxy,

- CONR7R8r, al k--NRORI a, al kyl sulfanyl, al kylsul finyl, alkylsulfonyl or

hydr oxyaldkysubadiicated WEEhRgnﬁeﬁFegéﬁﬁshé LoRER ACPRENGF ﬁﬁk&ﬁrls

unsubstltuted or
oxy, trlfluoromethyl trlfluoromethoxy,'—co alk

cyano, -CONR~Rg, hydroxyalkyl or -alk-NRyRg radicals; or
a heteroaromatic chosen from the pyridyl, pyrimidyl
thiazolyl and thienyl rings, it being possible for

10 these 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



substituted with one or nore' hal ogen at ons or al kyl, al koxy,
trifluoronethyl, trifluoroniethoxy, -COalk, cyano, -CONR7RS, hydroxyal kyl
.or -alk--NR7R8 radicals; -or a heteroaronatl c chosen fB(ﬁwtdﬂ@ep)?ﬂOnyl
pyrimdyl, .20-. thiazolyl-and thienyl rings, it being possible for t hese
het eroaromatl cs.to be unsubstituted or substituted with a hal ogen atom or
anal kyl , al koxy, hydroxyl, trifluorometdwy!, trifluoromethoxy, -CONR7RSI

_al k- NROR! o, al kyl sul fanyl , al kyl sul fanyl, al kyl sul fonyl 25 or hydroxyal kyl
radi cal, 3 Septenber 2004 100 a hydrogen atomor an al kyl, cycl oal kyl,

al kyl cycl oal kyl, -al k-O -al k. or hydroxyal kyl radical or alternatively R9
and Rlo together formw'th the nitrogen -atomto which they are attached. a

.to '0--”1%37*)%?%9@559“9' kxdeegiammﬁl Ro)) jhafe thetgrgat bm chosen from

saturat edor unsaturated nono- -or. bicyc et erocycl e, .substituted with

one or rmre_aj(lgxﬂ), (rGPaRk, a€08Rl Korvsygen, sul fur and nitrogen and bei ng
optionally 25 -CO NHaI k,. oxo, hydroxyalkyl or CONH2 radicals, R4 -
represents asradpeaben%%lhyamgen Hebtn otles, hyelﬁaéﬂlaﬂ)k‘_(RlZ)-Ar, Ar or
norbornyl, R5 represents a hydrogen atom or a hydroxyal kyl, -al k- COQal k,
-al k- CO\IR?RS-alka-IGOG\ﬂZRB aﬂH«@O}ﬂRvRﬂ-lz-Nl,k NRGRR Het 1 oox @l ky¢Hera;d| cal, '
R6-represents a hydroxyal kyl, -alk-COOal k, -al k- CONR7R8r - al k- NR7R6- '
al koxy, , 5 CHZA:HetCrzHel kgl alikinafladl cal . R7 and R8, which are identi cal’

or- different, represent a hydrogen atom or .an_al kyl radical_or
alternatlveﬁf Represents a hydroxyalkyl, -alk-COOalk; -—alk CONRqu

—alk NR7R3, alkoxy, -CHzAr, -CH»Het or alkyl radlcal
Ry and Ry, -which are identloal or-dlfferent, 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 wrth one ‘or more alkyl —COalk -COOalk

25~.ﬂCO NHalk oxo, hydroxyalkyl or -CO- NH2 radlcals,



10 and R8 together formwith the nitrogen atomto which. they are attached
a 3- to 10-nenbered saturated nono or bicyclic. heterocycle, '
optional | y-cont ai ni ng anot her het eroat om chosen from 88ggtembes@0®4r and
nitrogen and being optionally substituted with one or nore al kyl 15
radicals, . Rg and R10, which are identical or different, represent 20 3
Sept enber 2004 101 R11 represents a hypgpgen atom or a hydroxyal kyl ,

-al k- CO0al k, -al k- CONR7R8r - al k- NR7R8, al koxyal kyl, Ar, Het, -CH2Ar,
-CH2He,t or al kyl radical optionally substituted with one or nore hal ogen
~atoms, 5 R .2 represents a hydrogen atom or a hydroxyal kyl, -al k- COQal k,
-al k- CONR7R8, -al k- NR7R8, al koxyal kyl or al kyl radical optionally

substituted mt beﬁﬂeseﬁtgvéehpak@@@m 2t Ofor 0 Bydesopdimel,y . R11 and R12
together formwith the 10 carbon atomto which they are attached a3 to

10- menber ed &t kW @O@sl lapneallorCANRRG) | €21k +0R,Rept dRakyylkpht ahnj ng anot her
het er oat om chosen from oxygen, sulfur and nitr.ogen and bei ng optlonally
substi tut ed Hét h oP:Por, meteHatkyt abidytarzdidsl Apprigralsient s a phenyl:
napht hyl radical, these different radicals being optionally substltuted
wi th one or methem@@mammeroelmgne be?llmaﬂ atemsal k, cyano,

- CONR13Ri. 4, -al kyl sul fonyl, al k--NR 15R16, - . - NR15R16, CF3 OCF3i SOZNHZ
hydr oxyl r FapdF 6RYGFRPFS PaHV@éPge%raQQWo%rZaaﬂW%&Rﬁﬁ Ida#on’ at oms mnth

dloxynethylen alk- COOalk -alk-CONR+Rg, —alk NRJRS, alkoxyalkyl or
alkyl radlcal optlonally substltuted w1th one or more
halogen atoms,
or alternatlvely ‘Ri3 and Rz together form with the

10 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,

15 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

20 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,
25 thiadiazole; furan, tetrahydr01soqu1nollne and

tetrahydroquinoline,'these heterocycles belng



Het. represents a: heterocycle chosen from benzi m dazol e, :
benzoxazol e, ., benzot hi azol e, benzot hi ophene, thiophene, quinazoline,.

.qui noxal i ne,. quinoline, pyrrole',..pyridine, im dazoB&eptambsra004

i soqui nol i ne, pyrimdine,_thiazole,, 25 thiadiazole, furan, :
t et rahydroi soqui nol i ne.’and tetrahydroqui noline, these heterocycles being 3
Sept enber 2004 102 optional ly substitufléd with one or nore hal ogen atons

or al kyl, al koxy, al koxycarbonyl, oxo, hydroxyl, OCF3 or CF3 radicals, R13

and R14, which are identical or different, represent a hydrogen atomor an .

al kyt radical or alternatively R13 and R14 together formwth the.-
nitrogen atomto which they are attached a.3- to 10-nenbered saturated :
nmono- or "hi cppkienhéier sehetetubediwhel | 9ne contredme g bompemhext dret er oat om
chosen from oxygen, sulfur and nitrogen and 10 being optionally. o
substituted @Ft AlbHér orlhdrE; alkgFycarkenihl sox®1Sh iRt 6,06 o ar e

i dentical or diffggent, represent a hydrogen atomor an al kyl radical or.
al ternativel FPRIBPETALRI6 together formw th the nitrogen atomto which 15

they‘are,attgch%% 3- tg 10-nenbered saturated mono- or bicyclic
het erocycl e, “tpt 5ﬁ§ﬁ'y V@bin‘iq'éﬁﬁ%d‘d%?cﬁlﬁ . ‘-%etdégoégtrﬁrﬂtch5§é’t’fefsle% oxygen,
Sl and D ho82BeBR%a ]! 80 SRUIARP | Yadtlost 'S4 S LAD QST PR IO
: S and Ryq together”fo;m'with the:nitrogen atom to which
they a;élaftadhéd 3 3— to 10—ﬁembered Saturatéd ménO*
érrbicycliq'hététécycle,roptionally_cohtainiﬂg another
heterocatom Choseg‘frOm 6xygeq, sulfur and‘nitrégen3and
10 being Qétidhéllyrsubstituted with one or more alkyl
fédicéls, - | |
Ris and Rys, whichjare identical or'different, represent
a:hydrogén atom of an alkyl iadical or altérnétively Ris
and Rys together form with the nitrogen atom to whicﬁ |
15 'they.are attached a 3- to lU0-membered satufated mqno~
or bicyclic hetérdcyéle, optionélly contaiﬁing another
hetercatom chosén from oxygen, sulfur and nitrogeﬁ and -
being optiohallyisﬁbstituted with one or more alkyl
radicélé, - |
20 the opfica;;isémers'bf tﬂese Compéuﬁds and'théi;'salts
withia.pharmadédﬁiéally acqeﬁtablg inorganic or organic.
aéid( | e - | |
4. 'féﬁarmaééqtical'comppsiﬁion éccordihgrtd
claim i;'fo£ theh;iﬁthe ébmpound of‘fo:muia (I)

25"Ri_repfesehté a radical ~N (R4) ~SO3Rs;

I'd



20 the optical isoners of these conpounds and their salts with a
- pharneceutical | y- accept abl e i norgani c or organic. Pharnaceuti cal
conposi tion according to claim1, for which. in the cofSeptehter 2004 nul a (1)
25 . RI represents a radical ---N (R4) _SO02R6, 3 Septenber 2004 103 R2
represents either a phenyl which is unsubstituted or substituted with one
or nore hal ogen atons or al kyl, alkoxq3trifluoronmethyl, trifluoronethoxy,
cyano, -CONR7R8, hydroxyal kyl .or -al k-NR7R8 radicals; or a heteroaromatic
chosen fromthe pyridyl, pyrimdyl,. thiazolyl.and thienyl rings, it being
possible for these heteroaronatics to be unsubstituted or substituted

wi th.a hal.-ogen.atom or an al kyl, . al koxy, hydroxyl,. trifluoronethyl,

trifl uororretmoryépregeulazRamherle pyenpxyahkyh xadunsnhbsﬁstmemee;ents
either a phenyl which is unsubstituted or substituted with one or nore
hal ogen at ormutert itluddd valthoxone tor fioxer dad g, atomﬁla@r@&ﬁwﬁoxy, cyano,
CONR7R8i - hydr oxyal kyl or -al k-NR7R8 radicals; or'a 15 heteroaronmatic '
chosen. f r omalieo e i sl £ 1 ypacimetdyl, ﬁﬁﬁéiépypm&ﬁéoﬁﬁveﬁyﬁnpvngs it being
possi bl e for these heteroaromatics to be. unsubstitufed or substituted:
with a hal og&iP¥tBm ohYERCAY&YKYL B%kos@hk- W&m&@@lcs $119brdnet hyl |
trlfluoronethoxy - CONR7R8 qr roxyal k I |caI R6 4t presents a
hydroxyal%yl ?ﬁeﬁﬂﬁﬁﬂmqﬁﬁﬁ OSqﬁﬂ@% 5&@ & yT,

thrazolyl and thlenyl rings, it belng 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 trrfluoromethoxy,:-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-

-



R7 and R8, which are identical or different, represent a hydrogen atom or
an al kyl radical or' alternatively E '25 and R8 together formw th the
nitrogen atomto which they are attached a. 3-,to. 10- re#eptethbeatddht ed nono .
3 Septenber 2004 . 104 ' or.bicyclic.heterocycle, optionally containing
anot her . heteroatom chosen from oxygen, sulfur and nitrogen and being
optlonally substituted with one or nnréiélkyl radi cal s, 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, - CONRL13R19i . - al k- NR15R16, - NR15R16, CF3, OCF3i SO2NH2r - hydr oxyl
o--r' hydroxyalk£ radi cal s, 10 Het represents represents a heterocycle
chosen from b&- Riicyicddzohetepenyerazobptibanidyhrarnsokénibgnanethehi ophene,
t hi ophene, quinazoline, quinoxaline, quinoline, pyrrole, pyridine,

i ni dazol e, | REGP&EC2OBGHPAER AEOTt RKYEERe, Stlﬂufaél azeél aitfagan, anétrahydro
15 |squ|noIhne and tetra %drogglnollne t hese - heterocycles belng
optionally's Sépgtﬁp dRPthYoR SFLtHEPE HiFBgeReaPEnEoBe alkyl, al koxy,"
alkoxycarbon¥l gi% hydroxyl, OCF3' or CF3 radicals, Rai and R14, which
are identical -of ferent, represent 20.- a hydrogen, a-tomor an al kyl

e, ﬁ%&e;-; B AT o 0 BB L BT LR, 0 o
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,
guinoline, 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,



.or bicyclic heterocycle, optionally containing argther heteroatom chosen
from oxygen, sulfur and nitrogen and 25 being optionally substituted with
one or nore alkyl radicals, 3 Septenber 2004 105 R15 &mepRiaiergliéh are
identical or different, represent a hydrogen atomor an al kyl radical or
alternatively R15 and R16 together formwi th the nitrogen atomto which
they are attached 'a 3- to 10-nenberedisat urated nono- or bicyclic

het erocycl e, optionally' containing another heteroatom chosen from oxygen,
sul fur and nitrogen and being optionally substituted with one or nore.

al kyl- radicals, .the optical isonmers. of these conpounds and their salts
10 with a pharnaceutlcally accept abl'e. inorganic or organic acid. 5. °

Conposi ti on rRecahdi Rgs,t whalchi Mrd, itehticehi el t:thﬁ@@aﬁaundepf:eéeﬁﬂul a (I )
is chosen fromthe follow ng conmpounds. . 15

N-{I'- [ bi s(4-xhtpdophenyd joretdry | Jrazetiydi neBtiddl- N &lternatively Rls
chl oropyri d- 2-yl ) net-hyl sul f onam de, 2Q

N-{1-[ bi s(4-amd dRwpheapkhast Agkhavethdihe 3nitToder gtom to which

et hyl pyri d- 2-yl ) met hyl sul f onam de,

N-{1-tbi s(4 %}Pﬁbr%eﬁ%?%%yﬁ ]?erzéiq &%m%ukiﬂr}ewsaturated monoe=
qui nol - %Irrleth su) f onam de

(1 t bi s? 4-Thl B %Jehm%%wxj%lcaﬁ%@%y gontaining another .

heteroatom chosen from oxygen, sulfur and nltrogen and
"ﬁbelng 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,



. qui noI 5-yl net hyl sul f onani de
N-{l [ bi s(4-chl orophenyl ) methyl]azetidin-3-yl}-N -
i soqui nol - -5-yl meét hyl sul f onam de 25 : 3 September 2004
N-{I-[bis(4- chIorophenyl)nethyl]azetldln 3- yI} N pyrid- .
3- -yl net hyl sul fonam de., 3 Septenber 2004 106 N-{ 1-- [bis (4-chl orophenyl)
met hyl ]azetidin-3-yl } -N-- (1- oxidelpgrid-3- yl)nethylsulfonan1de
N- (1R, 2S, 4S) - bi cycl o[ 2. 2. 1]hept 2-yl -N-{1-[bis(4- -
chi or ophenyl ) met hyl ] azeti di n- 3-yl } met hyl sul f onami de, N-- (1R 2R 4S)
-bicyclo [2.2.1 Jkept-2-yl-N { 1- [bis (4 chlorophenyl)
met hyl ] azeti di n- 3- yl }methyl'sul fonam de, N-.{ 1- [bis (-4- chlorophenyl)
met hyl ] azet¥d{ b Boys (3-dh1¢Boplenyl ¥ haten Df@f%ﬁdﬁiwim.ft@npim de,
N- (1-[ bi s(4-chl orophenyl)nethyl Jazetidin-3-yl}-N 1
(t hi azol - 2- y¢3h@@ﬁ®Y8L¢+3ﬁm&mmExhyisu{fdnaﬁiﬂe; (4- chlorophenyl) nethyl]
azetidin-3-yl 3 - net hoxyphenyl ) met hyl sul f onam de, .
N-{I-[bis(4- 1‘&‘h ehy) e ysd ¢ bzed | i treBe-3 3y INN-3-1 - [bls(tl- :
hydr-oxyphenyl ) nethylsulfonan1de -15 N { 1- [bis (4-chl-orophenyl) nethyl-
] azet i di-n- 3-§Laronbenyil) Mt bhdara thiyddrkretra ] sttt L M foomeem ictie,, Et hyI g

N-{1-[bi sf4-ch t hyl tid :
(rriet 'h£/| Lﬁ &ﬁy‘fﬁ(ﬁg’ré%o 4 %Fﬁtc]é[aaz\f% Illllt{]ﬁﬁf(‘@%m‘@?'déhdms)(rﬂet hyI ] azet idin
20 |sobutylp

N- benzyl - éﬁhFQ#%%W l;%%gﬁﬁgaﬁﬁ% X%&Qﬁqﬂﬂ4%HH§%%QM§der

N {1 [bis (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]azet1din~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,



N { 1-'— [bis (4-chl orophenyl) nethyl] azetidin difluorohenzyl)anine, .25.
N { [bis (4-chlorophenyl) rriethyl]azetidin-3-y:1 } -N(3,5 ' :
difl uorobenzyl ) met hyl sul f onami de, 3 Sept ember 2004 1073|~$ep{en1ber2pﬁ43
(4-chl oprophenyl) nethyl ] azetidin 3-yl } N
(pyrid-3-yl methyl ) nethyl sul fonanmide, N { - (bis (4-fl uorophenyl ) et hyl
]azetidin-3-yl } -N- (3, 5- difluor.opHéhyl-)methyl sul fonani de, 5
(RS)-N-{1-[ (4-chl orophenyl ) pyri.d- 3-yl net hyl]azetl d| n- 3-
yl'}--N (3, 5-di fl uorophenyl ) net hyl sul f onam de,

. (R)-N-{I-[(4-chl orophenyl) pyri d-3-yl methyl ] azetidi.n-3
yI } N (3, 5-di f.1 uor ophenyl ).net hyl sul f onami de,
(S)-N-(I- [(4NcHﬁ6ﬂ@ﬁﬁéﬁy éyprepbeyvhﬁmﬁyhyéiezﬁanﬂls 3-¢D}-~N-
yl }-N-(3,5-difl ugrophenyl ) methyl sul f onam
(RS) - N-{ 1- [(4P€ﬁﬂérgpﬁ&ﬁﬁFﬁg}ﬁWﬂthY}PﬁéﬁﬁyﬁTaéet|dun 3-

(A R st oo
)(/S§ ﬁg? [5(4|dc o%%%%g%lw' yrlmig lfl?rg?% f‘jqaZetl dl n- 3- yI} N
) S R L LSS LOBRBHI byt ety e sain3-

(RS) N-{l [ (4-chl or ophenyl ) pyri

3-yl}-N-(3, 5yduthuqsoghamfhhaebﬁuéﬁgl ﬁ@@ﬂ%ﬂ@ulfonamlde,

(R -N-{1-((4--chl orophenyl ) pyrim d- yl ] azetidin 20
3-yI}-N--(3, SRdhNFdQFQQheahlbﬂBph¥h§U}ﬁ?ﬁﬁﬂlﬂéylmethyl]azetldln 3—
(S)-N-{1-[(4-chl orophenyl ) pyrim d-5-yl met hyl ] azetidin 3-yl

N-(3,.5-di fl ugtépNeriyl prretfiyhgubpoenapl feethylsulfonamide,

N-{1-[ bi's(4-chl orophenyl ) net hyl ] azetidi n-3-yl}-N- (3,5

difl uorophen)ﬂS) ani}rédﬂfshéﬂmehenyl)pyrld 3~ Ylme’thyl]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:



25 their optical isoners.and their salts with a pharmaceutically acceptable
I norgani ¢ or organic acid-. 3 Septenber 2004 .108 6. in which Conpound of
formula;. Rl represents a radical -N(R4)R5, -N (R4) C@S@temtErZﬂDQM)
-S02R6, .R2 and R3, which are i'dentical:or different,' represent either an
aromatic chosen from phenyl, naphthyl and i.ndenyl-,-these aromat i ¢s- bei ng
unsubstituted or substituted with one or nore .hal ogen: atons or alkyl; 10
al koxy, fornyl,; hydroxyl, trifluoronefqu trifluoro- nethoxy, -CO alk,
cyano, -COOH, COCal k, - CONR7R8r --CO&NH—NR9R14r al kyl sul fanyl,
al kyl sul finyl, alkyl--sulfony.l, alkylsulfanylalkyl, aIkyIsqulnyIaIkyI,
al kyl sul fonyl al kyl , 'hydroxyalkyl or --alk--NR7Rg radlcaIS' 15. or a
het er oar omati ¢ chosen from b. enzofuryl, benzothi-azol yl, C
benzothlenyl benzoxafblylCQHHQEﬁganIfOEmBlﬁdlhydrobenzofuryl

3= dlhydrobenzothlenyl R uryI , i mdazolyl, isochromanyl, |soquinolyl,;
pyrronI py.ridyl, pyrim ,- 20 qui nol yl ‘thia for.these qgui nol yl
1,2, 3, 4- tetrahydr0| SO ’,Kgienber 2004

3 Ne——s ()
L
N

H‘l

in whlch
R1 represents a radlcal N(Rq)Rs, -N{Rs} -CO-Rs,
5 =N(Rg4} SOstr
R; and R3, whlch are. ldentlcal or dlfferent represent
either an aromatlc chosen from phenyl naphthyl and
1ndenyl these aromatlcs belng unsubstltuted or
substltuted w1th one or more halogen atoms or alkyl,
10 alkoxy, formyl hydroxyl trlfluoromethyl tr1fluoro~
methoxy, -CO-alk, cyano, -COQH, COOalk, —CONR7Rm
-CO-NH-NRgR1g5, alkylsulfanyl, alkylsulfinyl, alkyl—
sulfonyl, alkylsulfanylalkyl alleSulfinylalkyl
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,



109 hydroxyl, trifluoromethyl, trifluoronethoxy, cyano, -COOH - COCalk,

- CO NH- - NR9R10r - CONR7RS, -alk NROR10, al kyl sul fanyl, al kyl sul finyl,
al kyl'sul-fonyl, al kyl - sulfanylalkyj,-aIkylsulfinyIaIkyBﬁe@kmwkgapﬂﬁnylalkyL
or hydroxyal'kyl radical, R4 represents a radical --C (R11) (R12) -Het,
-Het, (CR11) (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 orl@Pkyl radical 'optionally
substituted w th' one or nore hal ogen atons, 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 hydifexyl ort el floroaihateiyl , er:aﬁidzd?ﬂ::ﬁalgﬁb&yer o Wi Wi th'. the
nitrogen atomto which they are attached a 3- to 10- rrenbered ‘saturated

nono 20 or bieSHi CH et ocydH-dReRonalHGONFeRs ai rahig-MEuR; her het er oat om .

chosen from oxy en sulfur and nltaﬁgen and being optionally substituted

with one or %Jd‘l" nif]adl%ldwslsu naid RiGylshildlenarde iaddntlical .25 -

a- hydrogen at a aI k - COCal k, cycl oal -kyl, . alkylcycl oal kyI
-al k-0 al k % ]dﬂ’léélllfdﬁ‘yéaéé‘mlenﬁéﬁc @4 Pmlalkyl _

5 or hydroxyalkyl radlcal _
'R4 represents a radlcal ~C(Ru)(Rui 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



~alternatively RO and R10 together formwth the nitrogen atomto which they
are attached a 3- to 10-nenbered. saturated or unsaturated nono-
or-bicyclic heterocycle, optionally containing anothef Seetambsa60d chosen
from 5 .oxygen, sulfur and nitrogen and being optionally substituted with
one or nore alkyl, -CGalk, -COCalk. CO- NHal | ¢, CS-NHal k,, oxo,

hydroxyal kyl ,- -al k--Oal k or CONHZ radi cal s R11 represents ‘a hydrogen
atom or a hydroxyal kyl, 10 -al k- COOal Ki1C-- al k- CONR7R8, - al k- NR7R8,

al koxyal kyl, Ar, Het, -CH2Ar, '--CH2Het or al kyl radical optionally
substituted with one or .nore hal ogen atons, R12 represents a hydrogen atom .
or a hydroxyal kyl, -al k-COCal k, . al k- CO\IR?RSf -aI k- NR7R8r al koxyal kyl or 15.
al kyl- radi cal optionally subst it ut ed with one or'-nore hal ogen atons, or

al ternati velal Rsaatridrély2 ReogathBrd tiogemhew thermheri tbatben natseroen whi ch
they are attached.a 3 10-nenbered-saturated mono- or bicyclic ring, -20 ° :
opti onal Iy covtmi bR r?{j‘lcéhd%l”r?é’r et etdachfdcRosen tPr M msibstetut ed wi th one
;or nore-al kyl radicals, represents a phen or |ndenyl

" adi cal .. trﬁem%r%tu%%te%e% D% B LU EEaEHa i L one
O onh St SRR YooKy lPthr SR R S S
alkylsu.fér“@Xy§g$ylsulfur and nitrogen and being optionally
substltuted w1th one or more alkyl, -CQalk, -COQalk
-CO~ NHalk,-—CS NHalk . oxo, hydroxyalkyl, -alk-O-alk or
—CO NH» radlcals
Ri represents a hydrogen atom or a hydroxyalkyl
10 -alk-COQalk, —alk CONRng, -alk NRJRB, alkoxyalkyl Ar,
Het, -CH»Ar, -CH;Het or alkyl ‘radical optlonally
substituted w1th one or more halogen atoms,
Riz represents a hydrogen atom or a hydroxyalkyl
-alk-C00alk, -alk-CCNRsRg, -~-alk-NR;Rg, alkoxyalkyl or
15 alkyl radical optionally substituted with one or more
halogen ‘atoms,
or alternatlvely Rn and Rn together form with the
carbon atom to Wthh they are attached . a 3— to
10 membered saturated mono—’or blcycllc rlng,
20 optlonally contalnlng another heteroatom chosen from.
oxygen, sulfur and nltrogen and belng optlonally
substltuted w1th one or more alkyl radlcals,

Ar represents a phenyl naphthyl or lndenyl radlcal

‘these dlfferent radlcals belng optlonally substltuted
25 w1th one or more halogen atoms or alkyl alkoxy,

~CO alk cyano, ~COOH —COOalk —CONRnRih



sul fonyl, --al k- NR15Ri 6, -NRL5R16, al kylthi oal kyl, fornyl, CF3, OCF3, Het,
-0- al k- NH-cycIoaIkyI SO2NH2r  hydr oxyl , hydroxyalkyl ' - NHCCQal k,” NHCOCal k
-radicals or on 2 adjacent carbon atons with d|oxynetﬁﬁkehmﬂmmé004 :
represents a 3- to 10-menbered unsaturated. or saturated nono-. or. bicyclic
het erocycl e containing one or nore heteroatons chosen from oxygen, sulfur
and nitrogen optlonally substit ut ed mnth one or nore -10 hal ogen atons or

al kyl ,.. al koxy, ' al koxycar bonyl , oxo. or JHydroxyI radical s, the
nitrogen-contalnlng heterocycles being optionally in their N-oxidized form
R13 and. R14, which are identical or different, represent a hydrogen atom .
or an-al kyl radical or alternatively R13 15 and R14 together formw th the
nltrogen atomto mhlch they are attached a 3- to 10-nenbered saturated

mono- or bi cycPr EFhdRerTsey ct kY bt oirt y aldnitles Wi fig vdnotaidiy L et er oat om

chosen fron1ox en, .sul f d . nitrqgen_and optionally substituted
with one ,or. %I%re"YaI’kyf’l“.dl;c gg‘#%ﬂﬂc SRHyd?gg ﬁ%Q%BﬁﬂBV an¥armyl radi cal

o ool oL KR 308 M OB AR S, BLAEPSERBLom e, v

they are attacﬁed a3 to '10.7_me

het erocycl e, hygggkggakyy coﬁh@bﬁ%g? @@g@@ggﬁ % Iéﬁﬁé"%Shos -fron1orygen,

sul fur.and nifrogenh and 3 Sept e g op i onal y substltutedr'
with one er Hﬁﬁacéhkybarbadlgﬁbﬁs wﬁhlf depkprReM g1 afe al kyl or alkylene

radi cal

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 substrtuted with one or more

10 halogen atoms or alkyl alkoxy, alkoxycarbonyl 0x0. 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 wrth 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



the al kyl -and -al kyl ene radi cals and portions and .the al koxy radicals and
portions are in the formof a straight or branched chain and contain 1 '
~to.6 carbon atons and the cycl oal kyl radicals contain 3 Septehtber200é4n at ons,
the optical isonmers of these conpounds and their salts .10 with a
pharnaceutlcally acceptabl e inorganic or organic acid, mnth t he exception
of . " the conmpound for which R2 and R3 E@ﬁresent phenyl radicals, Rl
represents a radical -N (R4) SO2R6 for ich R4. represents a phenyl
radical and 15 R6 represents a methyl radical. 7. Conpound of fornul a (I)
according to claimé6, for which Het is chosen from benzim dazol e,
benzoxazol e,. benzothlazole benzothiophene cinnoline, "thiophene,

qU|nazoI|ne noxa |ne U|no I az ol e, rroIe yridfne,

i mi dazol e, |nggb8 SP54tie Vlﬁ% g§F?E?% %£¥ t%?%z%ﬁég %l%bﬁ%ﬁole '

pi peridi ne, EEBFEQEE”E trlazole .furan, tetrahydro-. _isoquinoline,

t et rahydroquinoline, these heterocycles belng optionally substituted with

ﬁne or nor e BakogepredSenft O4R- QIK { kyt.a f@% ¥§§%ﬁ8rbonyl - 0XO0,
ydroxyl, ~OCF3 or CF3 radicals. Sept er 2004 Conpound of
formul a (I) aﬁeoadkgg bAd §lRyIRRe f&&ldﬁléﬁhnd portlons and the
5--alkoxy radlcals and portlons are in the form of a
stralght or branched chaln and contaln l to.6 carbon
atoms and the cycloalkyl radlcals contain 3 to 10
carbon atons,
the optical’isomers of these compounds and thelr salts

10. 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

15 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,

20. pyrazole, pyrrole, pyrldlne, 1mldazole, 1ndole,
1soqu1nollne, pyrlmldlne, thlazole, thladlazole,
plperldlne, plperaZLne, trlazole, furan, tetrahydro—
lsoqu1nollne, tetrahydroqulnollne, these heterocycles
belng optlonally substltuted Wlth one or more halogen

25.,atomsuorvalkyl alkoxy, alkoxycarbonyl‘ﬂoxo, hydroxyl

OCF3 or CFj radlcals.



R, répresents 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
~atoms or. alkyl, alkoxy, trifluoromethyl, trifluoronetB®eptemtiaD2004&, cyano,
- CONR7RG, hydroxyal kyl or -alk-NRaRB radicals; or, -a

het er oar omati c-ch. osen fromthe pyridyl, pyrimdyl,. thiazolyl and thienyl
rings, i‘t being possible for 10. thes teroaromati cs to be unsubstituted
or substituted-with a hal ogen atom or "an al kyl, al koxy, hydroxyl,
trifluoronethyl, trifluoromethoxy, -CONR7RSr -aIk NRIORi o, aIkyIsultany!,
al kyl sul-finyl, alkylsultonyl. or. hydroxyal kyl radical, 15 -R3 represents

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

hal ogen atoms or - al kyl tricf t , LEL thoxy,,
- CO al k, cyano, CCﬁh?RB Sng Eﬁ?&ﬁﬂ?apé NﬁEEQEhﬂgé HE '
heteroarona%hgughqse%dgwygﬁﬁ@ pyrldyl pyrimdyl., .20 thlazolyl and

thienyl rings I't being possib-le for these heteroaronatlcs to be -

unsubst | tut g pr8uBRLL! Ut edawk. anba)0gesratarrer-gn,mgl kyl . al koxy,, -
hydr oxyl-, trlfluoronethyl “trifluoromethoxy, --CONR7RB, al k- NRgRlO,.-

alkylsulfanyb,r@b&;b@ﬂk&leythealkypﬁehybnwhlaﬁ D nyshiloxyat kiydd raei cal , 3
Sept enber 2004 114 R4 represents a radical -C (Rl1) (R12) -Het, -Het, -C
(R11) (RI2) sustitlireddrwintdr orenylr, mBEerepiegentstambydrogéhyatontor a
hydr oxyal kyl ,. - al k- COCal k, -al k- CONR7R8, - al k- NR7R8, - al kox - CH2Ar ,
-Cszbt or gﬁﬂ@dxy@unnxﬂluoromethyl trlfluoromethoxy, ~CO-a. k

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, trifluoromethyl,; trifluoromethoxy, -CO-alk
cyano, -CONR;Rg, hydroxyalkyl or -alk-NRsRg radicals; 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



R6 represents a hydroxyal kyl, -al k-COQal k, -al k-CONR7RBi - al k- NR7R8,

al koxy, -CH2Ar, -CH2Het or alkyl radical, R7 and R8i which are identical or
different, represent a hydrogen atom-or an al kyl radic8lSepteratier@obati vely
R7 10 and R8 together formw th the nitrogen atomto which they are
attached a 3- to 10-nembered saturated nmono- or bicyciic heterocycle,
optional 'y containi hg another heteroattem chosen from oxygen, sul fur 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

hydr oxyal kyl radi cal or alternatlvely RO and R o together formwth the

ni trogen 20 Ry amspiresehiteh ot Repiane at@chek,9) 3net9 1f=penbered saturated
or unsaturated nono- or bicyclic heterocycle, opti onal | y contai ni ng anot her

het er oat om ctoRn) (RpM-Axygar, osuhbuiboatnglni trogen and being optionally -
substituted with one or nore alkyl, -CGalk, -COGalk, X25 '-CO NHal k, oxo,
hydroxyalkyIRKNTQPQBSHHZSradhydksgeﬁ Septentrerns AQ@40k¥a1RY1, represents- a
hydrogen at om or a hydroxyal kyl, -al k- COCal k, -al k- CONR7Rs, - al k- NR7RS,

al koxyal kyl ,~3kk— C%lkf- CHE - CONBHBYet ~at kallR3Rs, r adkoaly, opCgha) |y
substituted wth one or _nore hal-ogen atons, R1,2 represents a hydrogen atom
or a hydrgxy }kﬁﬁt orapkkgpborpRicadl k- CONR7Re, al k- NR7Rei al koxyal kyl or

al kyl radi cad optionally substituted with,one or nmore hal-ogen atomns-,
e resents” a hydroxyalkyl -—alk- COOalk, —alk- CONRﬂ%,

' _—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 Wlth 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,



or alternatively .Ra,| and R12 together formwth the 10 carbon'aton1to
whi ch they are attached a 3- to 10-nenbered-saturated nono- . bicyclic
ring, optionally containing another heteroaton1chosen3ﬁ%@hﬂmxy§@ﬂ4 sul fur

and nitrogen and being optionally substituted with one or

radi cal s,

nore al kyl
15 Ar represents a phenyl or naphthyl radical, these different

radi cal s ‘being optionally substituted ¥i3h one or nore halogen at ons or

al kyl, al koxy, -CO-alk, cyano, -CONRL3R19, al'kylsulfonyl, -alk:-NRL5R16,.

-NR15R16, CF3, OCF3, S02NH2, hydroxyl -or hydroxyal kyl radicals or

.2'0 o

- adj acent carbon atons with dloxynethylene Het represents..a heterocycle
chosen from benzi m dazol e;., benzoxazol e, benzot hi azol e, benzot hi ophene,

t hi ophene,

i m dazo. | e.

mln,aze%reeenqal aomﬁr@@en AL odi ne, hypird:al£ kyyr i di ne, .
i soqui nol i ne, pyrinidine, . thiazole, 25 .thiadiazole,

i ndol e

n 2

furari,.tet r—;ahyﬂtrccoa]dqui-mdlki-r@waal eta BR-Bgui abkdmealkjnbseAhet erocycl es
bei ng. 3 Septenber 2004 116 optionally substituted with one,or nore

hal ogen atoretor =JHoplr, aCKelet . er kakyrhriwhidal eeicmaddinoxyl ,

radi cal.s,

formwth_ the nitrogen atom

10

15

20

25

12 represents a hygrogen atom or a hydroxyalkyl

—alk CO0alk, -alk CONRvRe, —alk NR7Rg, alkoxyalkyl or
alkyl radical optionally substituted with one or more
halogen atoms,
or alternatively R;; and Riz together form with the
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,
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
on 2 adjacent carbon atoms Wlth dloxymethylene,

Het represents ‘a heterocycle chosen from benzrmldazole,

benzoxazole, benzothlazole, benzothlophene, thlophene,

qulnazollne, qulnoxallne, qulnollne, pyrrole, pyrldlne,

1m1dazole, 1ndole,_lsoqulnollne, pyrlmldlne, thlazole,

.thladlazole, furan,” tetrahydr01soqulnollne and

tetrahydroqulnollne, these heterocycles being

OCF3 or
R13 and R14, which are identical or different,, represent.
hydrogen at o?ﬁ%?tla’qfil%%wltﬂhd?f@alo’brmoa‘let

5 a

@@eﬁiORfS and R14 toget her

CF3



they are attached. a. 3-- to 10-menber ed saturated nono or blcycllc
heterocycle optionally containing another heteroatom chosen fron1oxygen
sul fur and nitrogen and 10 being optional |y substitut 3&eptenbesredbr nore
al kyl radicals, R15 and R1-6r which. are identical or different, represent
a hydrogen atom or an aIkyI radical or. alternatively R15 and R16 't oget her -
formw th the nitrogen atomto which 131lhey are attacheda 3- to

10- menber ed-saturated nmono or bicyclic heterocycle, optionally containing
anot her héteroat om chosen from oxygen, sulfur and nitrogen and being
optionally substituted with one .or nore alkyl. radicals, 20 the opti cal

i somers of these conpounds and their .salts. with a pharmaceutically
accept abl e i ABEyankélpr snpahitutadi dithepresentmphenlyd logel cat sps R1
represents a radical . 25 -N(R4)502R6 for which R4 represents a phenyl
radical ' and R6 Répréseflsonynethipxyaareanyls Sept ehperoR0bd AT Conpound
of formul a (Eé@aoc rding to claim6, in which RL represents a radical --N
(R4) -SO2Reér {%' s either a phenyt which is unsubstituted or ‘

FUSt Lo MR S, 0SS L8R e Sl NSl
o [ RISt T N
and Rig 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



.10 these heteroaromatics to be unsubstituted or substituted with a hal ogen
atom or- an al kyl,  al koxy, hydroxyl,.trifluoronethyl, trifl uoronethoxy,
-CONR7R8 or- hydroxyal kyl radical, R3 represents eithep SepfsmereyR00hi ch is
unsubstituted or 15 substituted with one or nore hal ogen atons or al kyl,

al koxy, -trifluoronmethyl, trifluoronethoxy, cyano, -CONR7R8, hydroxyal kyl

or -'alk7NR7R8 radicals; or a heteroardddtic chosen fromthe. pyridyl, '
pyrimdyl, - .thiazolyl and thienyl rings, it being possible for 20 these

het er oaronmati cs to be unsubstituted or'. substituted wth a hal ogen atom or
an-al kyl, . al koxy, .hydroxyl, trifloronethyl,.trifluoronethoxy, -CONR7R8 or
.R4. represents -Het or. 'Ar, Rs represents a hydroxyal kyl or alkyl. radica-
3 Sept enber 2004- 118 R?- andC®8pownd chf af ermdbnt { Tl acrordlidd erent , .
represent a hydr o%en'atom'. or an alkyl radical or alternatively R7 and R8.
t oget her for MALENOY hénniREBlen atomto which they are attached a 3--to
10- renber ed saturated npno- or bicyclic heterocycle, optionally containing
anot her het eﬁba‘f?ﬁﬁ%ﬁﬁﬁ% F st $@fgen! (ReurPleRand nitrogen and being -

optionally sybstituted with qne or re.al kyl radicals, Ar represents a -
phenyl or. nagﬁt%%r‘?%ed}tcSalefltt & ROy é’lh)éﬁth &M B3mE ShditHg e8pPitonal | y -

substituted wibBe; PREAT wIDh ColE! 995 AL Uy erd! d¥hns B XDy 1,0 8 K.
SR alkoxy, trifluoromethyl, trifluorométhoxy, cyano,

~CONR:Rs, - hydroxyalkyl or -alk-NR:Rs radicals; or a
heteroaromatic cﬁosen from the pyridyl,;pYrimidyl;
thiazolyl ‘and thienyl rings, it beiné possible for

10 these heteroaromatics to be unsubstitutedror
sprtitutéq with a:hélogen atom oi'an aikyl, alkoxy,
hydrox?l,*trifluorbmethyl; frifluorometﬁoxy, ;CONRﬁhror
hydrOxyakal radical, '
R3 represents either a phenyl which is unsubétitutea or

i5 substitutéd Qith one 5r more halégén_atoms §r alkyl}
alkoxy, triflu6romé£hyl, trifluorbmethoky;—cyano,
—CONR-}_REIF ‘hydroxyalkyl or -alk-NRjRs fadicals; or a
hete&da:omafic chosen from ﬁhe_py#iaylt pyrimidyi,
th;aiplyl‘and'thiényl‘rings}-it being possible-for

20 these-heteroafomatics td,be unsubéfitutéd or
subétiﬁﬁ;ed with‘a.hglogen a£om §r an alkyl,.élkoxy,
hyd:dk?l;ftrifludroméfhgi,:trif;up:oﬁethoxy, -CONRﬁQ_§£
hydroxyalkyl radi.cal-,_ |
Rwi#epféééﬁts —Hét brfA:}

25 R¢ represents a hydroxyalkyl or alkyl radical,



i soqui noline, ‘thiazole,..thiadiazole,.furan,:tetrahydro isoquinolihe‘and
~tetrahydroqui noline,.these 20 heterocycles being optionally substituted
‘with one or nore hal ogen atons or al kyl,: al koxy, ~ al k&>agpkammsig004 oxo,
hydroxyl,' OCF3 or CF3 radicals,. R13 and -Rl4r which. are identical or -
different; represent a hydrogen atomor an al kyl radical- ..or ’ ‘
al ternativel y. R13 cyano, CONRL3R14, -allk8NR15R16, -NR15R16, CF3r. OCF3,
S02NH2r  hydroxyl or hydroxyal kyl rTadicals, Het represents represents a
heterocycl e chosen from 15 benzi mi dazol e, benzoxazol e, b.enzot hi azol e,
- benzot hi ophene, thiophene, quinazoline, quinoxaline, quinoline, pyrrole,
pyridine, -imdazole., indole, and R14 together formw th the nitrogen atom
to which 'they aneé Bt atleth ard- ident@caénber ddffaranal edeppenen8 Sept enber .
2004 119 or bicyclic heterocycle, optionally containing another heteroatom
chosen from BX§g§easnsarPir candn npt kvheradher 1 bet nyl oprianately sibsti tuted -
W th one or nore aIKgI' radicals, R15 and R16,. which are identical or . '
different, répfeBento9sthRir WO & tHAGEN Addrcdle ehighter nativel y
R15 and R16 et her %gr W, th %pe nhi ogen atomto which they are -
attached a SPhg 165ng @E%éﬁdsat rat® érdﬁ%ﬂ%‘?r SATHARE dUeie,
optional | ¥ cgntaipi,pg;angLp &g ggte t hosen fr.om oxygen, sulfur and
nitrOgen‘and‘obelng ol?ionaﬁ%g ¥ sti%éﬁ%éﬁ%é%%v%ﬁﬂf%ﬁnﬁﬁﬁeéhéﬁ&ﬂr.radiQals,
' : 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[
.Cyanb,-‘ -CONR13R14; ~alk-NRisRig, =NRisRis, CF3, OCFs3, . S'OzNHz.--,
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 R
Ri13 and-RM!?whichJaféfidentical'ofZdifféfénf; reprQSéht7_
a hydrogeﬁ,atdm“Qr én-élkyl:fadibélﬂar1&ltéﬁnativelyﬁRﬁ
25 . and Ry togetﬁer‘fdrm with theﬂpifﬁogén?atom-Ebywhich
they are_att;éhed a'3— toVIO}membered~ééturétea"mbno;



the optical isomers of these conpounds and their salts with a

phar maceut i cal | y acceptable. inorganic or organic 15 acid,” with the. _
exception of the compound for which R2 and R3 represeﬁtswmﬁﬂﬂﬂaﬁl cal s,
Rl represents a radical -N (R4) SO2R6 for which R4 represents a phenyl
radical and R6.represents amethyl radical. 10. Conpound of formula (1) .
according to claim®6, chosen fromthe ifig) | owi ng conpounds:

N-{1-[bi s(4-chl orophenyl ) methyl] azetidin-3-y1}- N-(6

chl oropyri d- 2-yl ) et hyl sul f onam de. .

N-{1-[bis(4-c.hl orophenyl)rrethyl]azetldl n-3-yl}--N-(6 2-5

et hyl - pyrid-2-yl)"met hyl sul f onam de, 3 Septenber 2004 120

N-{1-[bi s(4 q:hlbq]r wlh)er&trf&%%et bgt@oﬁaih}{ Nontaining ‘another
qgui nol - 6-yl met hyl sul f-onam. de,

N-{1- [b|5(4%@R@Qkﬁﬂﬂﬁﬂ%mkﬁﬁhhfkbﬁz6&&@@&-3SMEEUN-and nitrogen and

qui nol - 5-ylI met hyl sul f onani de,

N-{1- [blS(4ﬁ@ﬂd§(ﬁﬁﬁﬂvﬂaﬂﬂ@thwbbaleumédnwﬁthlbﬂN—or more alkyl :
. i soqui nol -5-yl net hyl sul fonam de, N-{ 1- [bis-(4-chlorophenyl) nethyl ]

azeti di-n- 3- Wadicald,pyrid. 3=yl nmet hyl sul fonam de, N-. { 1- [bis

(4--ch| orophenyl) methyl ] azetidin-3-y Pl (1--. - '

oxi de- pyr3 d-Ras yamet Rusl swhichaatrdeidpptiarl 95 dﬂéﬁer%ﬁl*éycF%P{Qs?n’q]

hept-.2-yl-N--{ 1- [bis (4-

chl or ophenyla) r?étqfﬁﬂqeé‘zéﬁ% P53 aﬁl?ﬂ'&?ﬁyl@ﬁ”fﬁ&n&ﬁ Séterﬂ-at(lYRlyzﬁlS 4S)

- bi I 2 ' 1] hept-2-yl
o of oyt FEREFit il o <o e

they are attached a 3~ to lO—membered saturated mono-
or bicyclic heterocycle, optlonally 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,



15 N-{1- [bIS(4 chIorophenyl)nethyl]azetldln 3-yl}- N—(3 5

di fl uor ophehyl ) net hyl sul f onam de, . ,

N-{ 1- - [ bi s(4-chl or ophenyl ) net hyl ] azeti di n- 3- yI} N- 3 September 2004
(thiazol - 2-yl et hyl sul f onam de, _
N-{1-[bis(4- chIorophenyl)nethyljazetldln 3-yl}- N—(3

met hoxyphenyl ) - net hyl sul f onam de, N-{ 11 bi s (4-chl orophenyl)

met hyl Jazetidin-3.-yl}-N (3-.. hydroxyphenyl)net hyl sul fonam de,  N-{ 1.-
[bis (4-chlorophenyl) nmethyl] azetidin-3-yl}.-N (3 _

hydr oxymnet hyl phenyl ). net hyl sul f onam de, 25 Ethyl N--{1- [bis

(4-chl orophenyl) nethyl] azetidin--3--yl )-N (nethylsulfonyl)

- 3- am noben ye; R _

N {1 bl o4 eRT o bARday P TepRAR L I e gy anppigipy -y L)Y

i sobutyl pi pehijdod~pl-)TRERKL 4L eBARREe, o
N-benzyl - N- {11-[ bi s(4- chIorophenyl)nethyf]azetldln 3 yl}an1ne

N-{1-[ bi s(4nchhoneplkeaychmeibphbayelndtAy3¥kpetNdf3-5=~y1}-N-
di f1 uorobenzyl) am ne,
N-{1- [b|s(4qghh0aeﬁhgmmbﬁﬁ?ubunfaﬂemnden 3- yI} N (3, 5-
di f 1 uor ebennyl ) met hyl sul f onam de,
N-{1- [b|5(4Nehﬂedbpbdﬂybh&etbphkagétmdthyBJgkktialn -3-y1} -N- o
(pyrid- 3- ylnethyl)neth | sul fonami de, N -{ 1-- [bis (4-fluorophenyl) nethyl]
azet i di n- Lso}zuNnO(LsS—Blmathy@ugnbﬁﬁeawiylﬁet hyl sul fonam de
(RS) - N-{l [ (4- chl or ophenyl ) pyri d- 3- Ineth&l]azetldln X
-(3,5-diflu réénéﬁyﬁyﬁgﬁ VPEQPhERYM Bethyt]azetidin-3-y }~N-pyrld—

R --N-{1-[(4-chl d- 3-yl net hyl tidin-3-
Rl CHE CL I HE IR

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—
20A-methoxyphenyl)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,



(S) N-{l--[(4-ch| or ophenyl ) pyri d--3-yl net hyl ] azeti di n-3
yI }--N-(3, 5-di fl uorophenyl ) met hyl sul f onani de,

(RS) - N-{1-' [ (4-chl orophenyl ) pyrid-4-.yl met hyl ] azetidi n3Sgptember 2004
yl'}-N-(-3,5-difl uorophenyl) net hyl sul f onani de,

(R --N-{1-[(4-chl orophenyl ) pyrid-4-yl net hyi ] azeti di n yl' } -N- (3,

5-di f | uor ophenyl ) net hyl sul f onam de, .121 °
(S)-N-{1-[(4-chlorophenyl)py.rid-4-yl rrethyl] azetl d| n-3 yI) --N-- (3,
5-di f | uor ophenyl ) met hyl sul f onami de, . 25 '
(RS) - N-{1-[ (4-chl or ophenyl ) pyr.i ni d- - 5- yIrrethyI]azetldln : o
-yl }-N- (3, 5-di fl uorophenyl ) net hyl sul fonam de, 3 Septenber 2004 122,
R) -N-{1- [ (4v€hl of ioph eyt ) Pyt o eh G Wheret iyl 4 sezteitd ii+B-y1} -N- (1-
yl'}-N-(3,5-di fluorophenyl) net hyl sul f onam de,

S) - N—{l [(@m@wbmemr:)qbyﬁmm&wmmnmmu n 3--yl }-N (3,
difliiorophenyl) nethylsul fonam de, ‘

{1-[bi s(4chP@@¥bbhbén§17 h@%ﬁyﬁcé“zléwmhﬁrwlwn}ew}(la agetidin-3- :
fluor ophenyl benzyl sul fonam de, their optical i'somers and their salts

Wi th a pharnét#t12%l |y accept abl e i norgani ¢ or organic acid. 11. N { 1--
{bis .(4-c

I h
azeti di n- g y opﬂ E%l% JJE‘%IF%%*F%%W )r?‘?ettmlsatﬁeftoﬁ%ﬁﬁe YLl d&t'|5cal i somer s
and its. salt ﬁ&g &? ‘Jp%b xﬁﬂgé cally acceptable inorganic ..or organic

acid. -12. rocess Fepari ng t he compounds of fornul a (I) according. to

claim6, for c 541 P&&?@d}} ( igh RS is a
hydr ogen at%yn?i gﬁ |s4a racgl cal f%&f{ﬁgﬂtlé%ﬁ%’)l?amt and%R12 |s a

hydrogen at om £ CheF @sée§ Zafe t Ky T hatf shdardajat i ve.

3.
(
3-
(
5-
N- .
di

N-{1-[bis{(4-chlorophenyl)methyl]lazetidin-3-yl}-N-
10 (pyrld 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,



Rb- COR11 for which R11 has the sane neanings as in claim6 is reacted with
a derlvatlve of fornula: R2 Rb representsa radical” Ar or Het; R2 R3, R11 Ar
and Het have the sane neanings as in-claim6, the prodfeplambes 288bt enber
2004 123 isolated and it ‘is optionally. converted to a 13. Process for
preparing conmpounds of fornmula (1) according to claim6, for which R1
represents a radical -N(R4)-COR5 in which R4 is a radical -C (Rll) (R12)
-Het or -C (R11) (R12) -Ar and R12 is I&%ydrogen atom characterized-in
that a derivative Hal-COR5 is reacted with a derivative of fornula: N Rai..
N. Rb H. 10 Hal - represents a-hal ogen atom Rb represents a radical -Ar or
Het and R2, R3, R5r R11, Ar ‘and Het have the sane . neanings as in claim

"t he product is isolated and it 1is optionally converted to a :
phar maceut i c(éil)l-)bl“ddce[p(t‘la-tﬂhéos’apbenyﬁ) p&rrlmlﬂrécgimetbylp)aepammg t he
corrpounds of formula (1). according to, claim6, for which Rl.: represents
a radi cal 3Ny@R¢Nr(3$ flworowheemlkmethylgu&éqn@aude,c (R11) (R12) - Ar

or C(R1i) (R12)N ;sand"R1.2 is "a hydrogen atom % characterized
- {1- {(4 chlorophenyl)pyrlmld— ylmethyl]azetldln—

 3~yl}-N-(3,5- dl_fluo;ophenyl)methylsulfonamde,
-S"N441—[bis(4—chiqf§pheny1)methylzazeﬁidinfsfyl}eu;(3,5~
.adifluorophenyl)benzylaulfonamide,
'thelr optlcal isomers and thelr salts w1th a
pharmaceutlcally acceptable lnorganlc or. orQanlc ac1d
11.- N—{l [bls(4 Chlorophenyl)methyl]— 7
7310L azetldln—B yl}—N—(3 5- dlfluorophenyl)methylsulfonamlde,d
B _1ts optlcal 1somers and 1ts salts w1th a
pharmaceutlcally acceptable 1norgan1c or ofoanlc ac1d
'12.7 Process for preparing the compounds of
formula (i) accordlng to claim 6, for which R,

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



2'0 Hal-SO2R6 is reacted .with'.a "derivative of fornula: 3 Septenber 2004
124 R2, R3, Rl11 and R5 have the sanme neanings as in claim6, Hal .
represents a hal ogen atom and Rb represents a- radical 3&eptambear2004t he
product is isolated and it is 5 opti-onally converted to a pharmaceutically
acceptabl e salt. 15  Process. for. preparing the conpounds of fornula (1)
according 'to claim6 for which R .represents aradical -N(R4)R5,
characterized in that a derivative 10 REB#R4)NH i s reacted wi.th a derivative
of formula: RZ R3~ N4o0 R2, R3, R4 and R5 have the sanme nmeanings as in '
claim6, the product is isolated and it- is ;optionally converted. to a

phar maceutical | y' acceptable salt. 15 16. Process for preparing the

conpounds of ‘formula (1).- according to claim6 for-which RL represents a -
radi cal - N( RiyoEapRei agfat bict 2ropleibnal thatorwerd@d fat iave Hal - SO2R6 is .
reacted with a derivative of fornula 3 Septenber 2004 125 R2, R3, R4 and

R6 have the BRAEMABERFHGILILY #FCEREHAMS S2ldnd Hal represents a hal ogen

atom the product is’ lgsolgted aanqptionalky.converte to a
phar maceutically . 'rocess for preparing compounds of

_fbrmula (I) acéording to claim 6, for which R:

5 rfepreéehts a radicalV—N(Rq)—CQfR%'in-Which R; is a
radical ;C(Rn)tRﬁ)QHeﬁlor —C(Ru)(gm)%Ar anajéuris a
Hydroden_atom, Charaﬁtetizéd‘ih tHat é de;ivativé-

Hal-CORs is reacted with a derivative of formﬁla:
. ) H . . .

10 Hal represehﬁs.a halogen atom Rb fepfesents a radi@al
Arro; Het and Rg,-R3,AR5,IRn, Ar and Het?have'thé same
meanings as in élaim 6,'thé éroduct is 1isolated and it
is optionally convefted to a pharmacéutiéaliya
acceptablée salt. |

15 - - 14. fPrdcess.for'preparing;the coﬁpouﬁds-of
foeria {I) éccordiﬁg-ﬁofclaimEG; fdr-ﬁhichgéi;jf
fepreseﬁtS a'fé§icéi ;NfRQ)fSOgRé*iﬁcwhi§5:R;€isfa'
radical. -C(Ru) (Ris) -AT oF “C{Ru) (Riz) ~Ret and Ry is.a

hydrogern atom,fcharaéﬁeriiedfiﬁfEhaﬁﬁa?deﬁiﬁépiﬁé;
20 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) CORGr
characterized in that a derivative . Hal-COR6 is reacted Sgptamker@804vative
of formuta: R3 J .10 R2, R3, R4 and R5 have the same nmeanings as in claim
6 and Hal represents a hal ogen atom the product is isolated and optionally
converted to a pharmaceutically. accepbkable salt. 15 18. Process for
preparing the conpounds of fornula (I) according to -.claim 6 for which
-Rl represents a radical -N (R4) -S02-R6, R4 is a radical 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 thdlsane meanings as in: claim6 and Ms -
represents a. 5 nethylsulfonylgxxlgédical, the product is isolated and it
is optionally . converted. to a*phaymaceutically acceptable salt... 19.
'Process for preparing the conpound _Sr'forﬁnha (1) according to claim®6,
characterized in that 10 a derivati&eRﬂ-Cﬁ@t;RBis reacted with a
derivative of ' \\N Rb

H

Rz; Ra, Ru aﬁd Rs'haverthe éame meanings as_inICLaim 6,
Hal_represéntsva halogentatom and Rb represents'a-
radical Ar and-Hét, thé product is isolated and it is

5 optionélly éénverted to a pharmaceutically acceptable
salt. '

15. éfocess.for préparing_the compounds of

formula.(I) acéordingffoicléim 6 for which Rl-represénts
a.radical‘;N(R4)Rs, characterized in that a derivative

10 Rs(R4)NH is reacted with a derivative of formula:
) _ . ]

2
Ra__\\

N

N
o

RZ,IR3,:R4 and.R5 héve the same meanings.as iﬁ élaih 6,_
the.éfoduét is isolated and it is pﬁtionélly convefted.
to é'phéfméceutically a¢cé§table salt.

15 . 16 "P£0Céss £6r preparing the compounds of
rformuléf(I) aCcd#diﬁg-to claim 6 forAﬁhich Ry represehts_
é f§ai¢al'—NtR;)SO2R5, charéctefized in that a
derivative-Hal—SQzRg is reactéa wiﬁh avderivatiVe of

formula:



formula: HN |

t he product
phar maceut i

of .formula (I.

nitrogen w
conmpound of
127 --N(R4) -
al kyl at ed, .

pharnaceuti

of formula (I) according to claim for which.RlL represents a radical

is isolated and it is optionally converted to a 15

126 \R 1 Rl R and R3 have the sane neanlngs as in claimé,

cally acceptable salt.. 20. Process for pre@aﬁepkﬁynbaﬁéo%onpounds :

) according to cla|n16 for mhlch- R represents a radical
(R4) -S2-R6 for which R4 is a piperid-4-yl ~.radical substituted on the
th.an al kyl 20 radical, chqgapterlzed in that a correspondi ng

-N

"formula (1) for which R represents a radical 3 Septenber 2004

S02-R6 for which R4 is a piperid-4-yl radical is

the product is isolated and it is optionally .converted to a

cally acceptable salt. .21. -Process for preparing the conpounds

(R4) -S02-R( for which R4:.is a . phenyl radical substituted with a

pyrrolid-1-
radi cal -N

phar maceut i

10

15

a

-N

yl  radical, characterizedyjn that pyrrolidine is reacted wth
a correspondi ng conpound of fornmula .(j1) for which 10 Rl represents

(R4) S2R6 for which R4 is{a_ phenyl radical-substituted with a
hal ogen atom the product is isolated an 1S optionally converted to a

caIIy acceptable salt.
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
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

I
R4

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

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



10

15

20

3 September 2004

126

2 o
R&—X\ Hsﬁl\

N or N—

\OH : \OMs

Rd represents”a radical Ar or Het, Rg, R; and Rg have

the same meanlngs as im claim 6 and Ms represents a.
methylsulfonyloxy radical, the product is lsolated and
it is optionally_converted to a pharmaceutically
acceptable salt

19 Process for preparing the compounds of
formula (I} accerding to claim 6, characterized in that
a derivative R;-CHBr-Rj3 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
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
radical characterlzed in that a correspondlng ‘compound -

of formula (I) for which Rl represents a radical



10

3 September 2004
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~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



