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WO 2007/ 000505 PCT/ FR2006/ 001416 DERI VATI VES OF
4, 5- DI ARYLPYRROLE, PREPARATI ON METHOD THEREOF AND USE
OF SAME | N THERAPEUTI CS The present invention relates

t @0t 2009 /8pERY rol e 5 derivatives, to ﬁ@@;ﬁﬁib@d/6@14ls
preparing themand to their therapeutlc use.

patent 4 335 136 and European patent EP O 038 536

4D§RéV§-F’_\}EVE§| pRE- (PoPyPLABYBBIRGPIELH BREFARRTIRY METHOD
27HERBOFAANDE USEr DFabRVES T8X MHERRPEYTANE - i nf | ammat ory
properties. Patent application WO 2005/058249

descri bes diaryl pyrrole derivatives as cannabi noi d
r@hept@weshﬁtwodmuﬂnnipnﬂurq%ﬁuﬁa appl i ¢ab+dharlpyrrole

2802102¢; 083, d%§§fhﬁssﬁ%§y%§p¥5 SRR | KaS RRls co

obesi't Novel ary hyl pyrro
déhewatthégamﬁuéhc RSehave cannab|n0|d CB1 receptor
ant agoni st properties have now been found, | ocated
centrally and/qr perlpherally A subj ect of t he

pPesarit§Hvert PoR il coﬁﬁ@urﬁ'}érowrbopla@%‘&nd]?%g t@38 536
faégﬂk@bél)4 §ldlafyf&&1bh@¥(Pofgflﬁﬁmoéﬁﬁyfb -1B-pyrrole-

A PERPRlEE AGHHIRTRIS o STRORAEATS (i byont KB CoTY
oprapéﬁiaéﬁ)alkyl WO 2007/ 000505 PCT/ FR2006/ 001416 -
2 group; R2 represents:

Patent applicatiocn WO 2005/0582495 describes
diarylpyrrole derivatives as cannabinoid receptor
modulators and patent application WO 2003/027 069
describes diarylpyrrole derivatives that act on

cbhesity.

Novel 4,5-dliaryl-Z-aminomethylpyrrole derivatives which
have cannabinoid CB; receptor antagonist properties
have now been- found, located centrally and/or

peripherally.

A subject of the present invention is compounds

corresponding to formula (I):

R,
R, CHNXR,
N .
RN @

in which:

Il
-cg-sof,~g¢«R@»;4g¢nRg-;

- X represents a group

- R; represents a hydrogen atom or a (Ci1-Ci)alkyl
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a (Cl-C12)al kyl which is unsubstituted or substituted
one or nore tines with substituents 5 chosen
i ndependently froma hal ogen atom a hydroxyl, a
a (Cl-C4)alkylthio, a ph
tr| f% %Biﬁﬁggy radical, a difl uoronetﬁgg§¥¥%g?gé??l4ls
a difluoronethylthio radical2and a
trifluoronmethylthio radical; 10 a nonaronatic
car bocgebup;( C3- C12) radical which is unsubstituted
or substil g]% £ds 815‘1? or nore times with substituents
chosen endent froma (Cl-C4)alkyl, a
(C1- C47a| RoXY CHCIQ%E.]-]@-} al IACH 0, 18 f MRSURRE ifusAd o OF

hydr oxyl , sﬁb%%ﬂth't@dumﬂ"'%of@dtﬁﬁés Wwith substituents
di fl uor onet hyl adi.cal , .a trifl uoronet hgx a%ﬁfﬂra%l cglt, a

di f1 uor onﬁhﬁéﬁy réHfiEQFndﬁnFllVfl o?Bnet h om, a
radi cal amgdaostyll, uer opmt-ay &bkoxyadiac Al -Cq) akthithio, a
substituted with a nonaro ycl i

(G Cr2) FREFERY i ch | o CERhLUBEPTERraa Ty, Todical,  a
subst i t ut €d fane romemmosyt | madicailt h subé@fituen@sethylthlo

chosen i n @?.%g&mabzé f%@l%lﬁ%%m%ﬂ@ﬂro &adical;

(C1-A4)al thio fluorine atom a.
hydr ox9! , aanzslatrrqrrfatu@rdwéthmyqlaﬂd? ctf3-Ca2) radical which

di f 1 uor omathylinstadisalicea tétflmmw roam cak, Aore
di fl1 uor onet hoxy radi cal trifluoro

radi cal afd™§Sdi PFESy oﬁﬁPﬁWFHFBtFadEE én lBﬂ%ﬁ?Pdently
benzyl , bef&bhydryal or{C, 30, enizfiydr y | aret hW1MMa¢hbxyun a
whi ch

Subst 1 Ut A8 o SRR | ekt T H S B EET ppEer oyl @
chosen i frgegémeestderhirlom araskiarjen atam 6ikyupsrpethyl
a (Cl- C4) glgiloq a (Cly C4) EEEQ’.{Ylor%m%%hg?c&hy' eNati XY, a

a cyano, a nitro, -a trif uoromsthy
di fl uor on&lﬁg.porgmqt,hgrgorgﬂ@%ﬁ%;(y aa trlfluoromethylthlo

trifluorogmgidiesy, a@d tar idfil U cmidtiitiiG.o &adical;
difl uor OrrEt hyI L himyl substituted with a nonaromatic
carbocyclic (C3-Ci2) radical which is
unsubstituted or substituted one or more times

with substituents chosen independently from a

(C1-Cyslalkyl, a (C1-Cs)alkoxy, a
(C1-C4)alkylthio, a fluorine atom, a hydroxyl, a
trifiuoromethyl radical, a ‘difluoromethyl
radical, a trifluocrcomethoxy radical, a

difluoromethoxy radical, a trifluoromethylthio
radical and a difluoromethylthioc radical;

e a phenyl, benzyl, benzhydryl or
benzhydrylmethyl radical, in which each phenyl
group is unsubstituted oxr substituted one or
more times with substituents chosen

independently from a halogen atom, a hydroxyl,

a (C1-Cs)alkyl, a (C1-Cy)alkoxy, a
methylenedioxy, a cyano, a nitro, a
trifluocromethyl, a difluoromethyl, - a
difluoromethoxy, a trifluoromethoxy, a

trifluoromethylthio, a difluoromethylthio, an
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WD 2007/ 000505 PCT/ FR2006/ 001416 - 3 S(0)nAl k group,
an OS(0)nAl k group and a (Cl-4)al kyl carbonyl group;
a phenyl radical substituted with a heterocyclic
r adi frompyrrolyl, 5 imdaz
ﬁgpggbgg?;?,ﬂssal d het erocycl i ¢ radi caloi, e{%ﬂﬂébé)’bouls
unsubstituted or substituted one or nore tines with
one or nore substituents chosen independently froma
hal ogen aSdmeilla (GroCH)al kgt gPBUP) ATk agphemyl and  a

radi cal KES ﬂ%‘tﬁg?l\@g%&ﬁh CLSEPI a phenoxy, in

whi ch eac oup 1s - unsubstituted or
substi ¢ ut ed orﬁzh@whor eredisal wi tpukebkErte@nt swith  a

chosen i nﬂ%@%@@%g}hhxcf r %&ca@l oeﬁasahomf@nhydppwblyl
a (Cl-Ch)alkyl, a (Cl- C4) al koxy, hy] nfdi
a cyano, &mlﬁﬁFPéyla t r PMEdGOmet iIRA apyr azoly

di fl uor onﬁbla)éh:ocgrcldlcfl li@rdllwlhomelra_:; unsubstituted or
trifluorone trifluoroneth

.t hi .
11 uor onBEkare s S ries & PR oL oiiRE i e ATk ™ore
group andsabg€itu2ft€4) akkypkear boapHepeodpntly from a
1, 2, 3, 4- t r h | 2 - |
unsubsti t u%ﬁgg%?l g% glt %?St :3%5%4 %fr]eéltscl’unpes wth a

(Cl- C4Yal E—ylph@lnlf’é trﬂdmcmi{ @mqﬁmtuteai Kirkto| 8| phenyl or a

|”1daZO|ybheB$&&dy|,1ﬁyr§%ﬁxﬁi eaéhfufﬁﬂen$bieﬁﬁbmp is
oxazol yl or thiazol 3& radi cal said radi cal s bei ng
unsubst i t HPSYOSELEEGES |‘%§Jt%ﬂb§\HﬁuB‘ﬁé BReNOTe MOTE times

substituegtish cémsmtmmndﬁmeyl f indepehdéogen from

a

atom a Cl-CA) al kyl group quro ty

group; 30gl z]i[ﬁ E%ﬁ‘dofa‘¥ m ﬁﬁdﬁf I‘f’t)nd[)'ire g:yiﬂk?% @

r epr esent §Ca- @Qlalﬂiﬁyw,kyla orm%tléxfaemﬁéwwoal kylecyamg., a
a
a

"said

repr esent ﬁa@rghené(l t\gllfql&olr% st [ £Utd?1C£1Q{oromethy1

substituted one or nore tines h 'substituents
chosen i ndépéR@ERMEERPPYm a hat ogentlé’f%lﬁo%omethoxyr

trifluoromethylthio, a difluoromethylthio, an
S(0)p,Alk group, an 0S{0)x,Alk group and a (Ci-
C4)alkylcarbony1 group;

¢ a 1,2,3,4-tetrahydronaphthalen-2- yl which is
unsubstituted or substituted one or more times
with a (C.-Cy)alkyl or a trifluoromethyl;

e a pyrrolyl, imidazolyl, pyridyl, pyrazolyl,
furyl, thienyl, oxazolyl or thiazolyl radical,
said radicals being unsubstituted or
substituted with one or more substituents
chosen independently from a halogen atom, a
(C1-Cglalkyl group or a triflucoromethyl group;

¢ an indol-2-yl or an N-methylindol-2-yl;

- R; represents a (C;-Cs)alkyl or a (C3-Cy)cycloalkyl;
- R, represents a phenyl which is unsubstituted or
substituted one or more times with substituents

chosen independently from a halogen atom, a

(C1-Cs)alkyl, a (C1-Cy)alkoxy, a cyano, a

difluoromethyl radical, a triflucromethyl radical,

a difluoromethoxy radical, a trifluoromethoxy

radical, an S(0),Alk group or an 0S(0)n,Alk group;
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35 (C1-4)al kyl, a (Cl-C4)al koxy, a cyano, a
di fluoronethyl radical, a trifluoronethyl radical, a
di fl uoronmet hoxy radical, a trifluoromethoxy radical,

R S R

phenyl which is unsubstitutedi or substituted one or
nore tinmes with substituents chosen independently

f Fom aRbakegersants @ ph€hyCAvaliah , ia kWb Eltued or
a Cyangubgégﬂg% huoseeldly! b2d! g@meé Wiich! ugiREEl Bybnes

radi ca uoronethoxy ra
trifl uthﬁénhonyldmd%itlyan Q@nAﬁk @ﬁd@@e@r @tom, a

OS(O)n/bbF ,{%.lmqyl% ra?pre%@pics“alh%%ogen aatoreyoan@ a
(Cl-c4 n-represents

repres@ﬁﬁéuﬁrPEEtEK}aFﬁﬂlca ’eQNﬁﬁﬁﬁﬁﬂﬁFQﬁe?QN%u¥%dlCal
(1) may CouiFlii Qe Hx0r eadasyImet Id ¢ €af bolo 2b0EBhoxy

They may .t herefore ist.in the formo ti.oners
o b Rh L Rl eoreoRaP ATk agES S G Bn Tl B B Sup
di-rast eRearsonesantana aydoogextates ot her ¢0f-5Cy) alkyl;
includhng E?%gghﬁs”bXt res. Hare part of the

i nvention. € conpolnds ~of fornula (1) may exist in
t he folAkotepzeshptpsatedCorCofaldnilvates, i.e. in the
formof associations or of conbinations with one or

nmore nol ecules of water_or with a solvent. Such
h?ﬁ?atcé’?p&’@dssd?ﬁ/af@§mﬁié dido r’EFaYtC%PFh%el &Nt TonTer e
25s¥hRetel i "didagenagball. i Thént edgedthorePaeaexist in

"R, CHeR KT - SBROrASBERE ve ) of LA oo - These

" e€anCipmkkyl "and i dieatedebbsomansa Ianéarabso Bﬁlxtures
bEﬂ%EES@ a'l‘&}’éldc?ﬂ{%ahsa%g 12l NG f £ om 0%% el WdPUM of the

carbon af o or reéespectively fromone to ve car bon
alBHBNELORF om one to seven carbon atons, such as a
met hyl, ethyl, propyl, isopropyl, butyl, isobutyl

sec- but |, tert-butyl, pentyl i sopent hex
The ca%pounds of gormgla %I maJ)exyé %he form of

hydrates or of solvates, i.e. in the form of
associations or of combinations with one or more
mclecules of water or with a selvent. Such hydrates and

solvates are also part of the invention.

The term "halogen atom" is intended to mean a bromine,

chlorine, flucrine or iodine atom.

The term "(Ci1-Cyi)alkyl" or respectively "(Cl—C5)a1kyl"
or "(Ci-Cs;)lalkyl" is intended to mean a linear or
branched alkyl radical containing from one to four
carbon atoms or respectively from one to five carbon
atoms or from one to seven carbon atoms, such as a
methyl, ethyl, propvyl, isopropyl, butyl, iscbutyl,
sec-butyl, .tert—butyl, pentyl} isopentyl,  hexyl,
isohexyl or heptyl radical.

The term " {C;-Cs)alkoxy" is intended to mean a linear or

branched alkoxy radical having from one to four carbon
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35 i sohexyl or heptyl radical. The term
"(Cl-C4)al koxy" is intended to nean a |inear or
branched al koxy radi cal having fromone to four carbon

VWPhQ%B‘799%% 5PCT/ FR2006/ 001416 5 at 0£§T/§ﬂﬁaoa§oams

OX et hoxy, propoxy, i sopropoxy,
sec- butoxy or tert-butoxy radical. The term
"“nonaronmati c carbocyclic C3-Cl2 radical" is 5
i atemded suehean a metboywl i @ ttadival PRPPEXKLoNHeRABEERPOXY

Oy BE 4080 i, Bt H:CYLIC iR Arad bR L er m

nonocyclic ical" is Iintendedto nean a
cycl oal kyl , for exanpl e cycl opropyl, cyclobutyl,

Cyekopeatyl | "I@aﬁw&ﬁéﬂcorcamm ylc:3 cycl epentyll,” is
cycl ohexyl and cyclohe t rad| als bei n

pr-BFEPFEE, EonE9%E: A T hgen 1 copflensed or
t bré igkidc diadi eal trLsycmiendedlbalrreaihe ‘fﬁenrm exaopbeyclic

b I 2. b | 2.2,

DRSS 310y PLOVRRALZ * ShOlhe1, for exampe
partiloprapyy, aqyﬂﬁqhntxﬁ,trnyqﬁQQEnnylnveﬁy¢bmhexsl or
Cege%ﬁ@ﬁ%%f% fo"c?é'l@p(ah):es%n Wai,ehonxt aﬁ@pr§§§ﬂ5ﬁe§tyl

represents a hydrogen atom
oraa'lleeiscznhmw @?%ﬁ%rr%@r- RBer efreddbnt seondensed  or
(Q(%l@&?ea;h@ﬂﬁh o BPDayeraE It Qa@%EEQOVGJQ tclrc&rfale?at to mean,
i ca i.C i S u sups
O Sy TR DDA o T LB eut L TR ey Sbevt,
sbﬁs@cﬂuﬂédZwﬂﬂbcayﬂomaramahwmtydarbocycl|c C3-C12
radi cal which is wunsubstituted or substituted one or

more tinmes on the carbocycle with a (Cl-C4)al kyl; a
pMemyl retchculiwubat isultiedtorosuble {REREPTBOIBHENt Lon

Oﬁsﬁgbﬁlﬁbhﬁﬁ% Wit 'fo%%ﬁ_ta' lﬁntﬁl hagen independently
froma hal ogen atom a gA) al kyl, o4 hydr oxyl , a

(Cl1-C4) al koxy, a cyano, | I

- X represents a group -C-, SO0y, -C-NRy- ;

- R; represents a hydrogen atom or a (Ci-Cylalkyl
group;

- R; represents:

¢ a (C;-Cyyalkyl;

e a nonaromatic carbocyclic C3-Ci;z radical which
is unsubstituted or substituted one or more
times with a (C;-Cs)alkyl group;

e a methyl substituted with a nonaromatic
darbocyclic C3-C1o radical which is
unsubstituted or substituted one or more times
on the carbocycle with a (Ci-Ci)alkyl;

¢ a phenyl which is unsubstituted or substituted
one or more times with substituents chosen.
independently from a halogen atom, a (Ci-
Cyyalkyl, a hydroxyl, a (Cl—C4)al_koxy, a cyano,
a trifluoromethyl group, a trifluoromethoxy
group, an S(0)n.2lk. group and a (C1-
Cs)alkylcarbonyl group; or from a phenyl,
phenoxy, pvrrolyl, imidazolyl, pyridyl or



10

15

20

25

30

35

a trifluoronethyl group, a trifluoronmethoxy group, an
S(O)nAl k group and a (C1 35 C4) al kyl carbonyl group;
or froma phenyl, phenoxy, pyrrolyl, imdazolyl,
pwi %lo oroo\égoz_.,OO?/ 000505 PCT/ FR2006/ 001

a

pyrazol )7I/ radical, said radicals being é%?ag%%?%{ggl“ﬁ

or substituted one or nore tigres wth a (Cl-C4)al kyl;

a benzyl which is unsubstituted or substituted 5 one

or nore tpyeszaiytlthe pheditaiv t h ssdbist i trehtsalhosebeing
I ndependent].y. . f.r g c 0, ;
(Cl- C4) al %’ls?ébé”t?g}l-q:e&%ﬁokg‘g?,g£gg}‘F??| S e more times
radi cal owigh aS((O@Atkalwlp; or substituted in the

al pha 10 RosiddQm Wik NeRNE sOr, 1B, M@ Obr difibeEeRbted
groups chosen froma (Cl-C4)alkyl and a (C3- Cr/ ,
cycl oal kyPRe a BEnzIRES| SimeshenPRydriAeret BASTyloupWith
a 1, 2, 3, 4cilstaty@neraphichalsesr 2- yYhdebeeRens1v1l5 from a
unsubsti t tﬁg or supstituted one or n?&e \mes fMth %C:—
(Cl1- C4) al °geR {8l yE  FHFE8zolF 1 Chy %)@19’ o8
pyrazol yl C,) dbkykyor &hi emilf Inadicoredthydai dradhidiaclal sor  an
bei ng un t] tgg: su [ P- i 0 or, €1oha-
20 substi?ﬂgﬂfélgh éﬁh?hdggén%g%? §%P%§%1gﬁlhgﬁgpen pha
atom or apPPELtdopalkifih gpoap;or arwengdmilayl @ dafferent
N-net hyl i E;@%'up% YehozseR3 FERK e%enqél-ac4()(éllk95) a&ﬁ&' B (C3-
a (C3-C7)E¥cloalkyl' R4 represents a phenyl which is
unsubst i t GeeEYEL0asEYLihstitut ed one or more tines
W th sebsti beerhydelyaser iandepehg@itlndtheid aralggen
atom a (CI- /1, _.a (Cl: C4) al koxy, a ., . :
trifluorofet Hycrﬁ)'@r’g%itceaﬁra&}y f Qﬁ&%aﬁl? g?r&ﬁlp; WhJF%h 18
repr esent sngupisenyuteldi or | subesiubstedubee @r Mre times
substitut gd.gng thnggfafky@§ W th substituents
¢ a pyrrolyl, imidazolyl, pyridyl, pyrazolyl,

furyl or thienyl radical, said radicals being

unsubstituted or substituted with one or more

substituents chosen independently from a

halogen atom or a (Ci1-Cilalkyl group;

¢ an indol-2-y1 or an N-methylindol-2-v1;

- R; represents a (C;-Cs)alkyl or a (C:-Cy)cycloalkyl;

- Ry represents a phenyl which is unsubstituted or
substituted one or more times with substituents
chosen independently from a halogen atom, a (Ci-
Cs)alkyl, a (C1-Cy)alkoxy, a trifluorcmethyl
radical or an S(Q)Alk group;

- Rs represents a phenyl which is unsubstituted or
substituted one or more times with substituents
chosen independently from a halocgen atom, a {Ci-
Catalkyl, a (C1-Cy)alkoxy, a trifluoromethyl
radical or an S(0)nAlk group;

- Rg represents a hydrogen atom or a (Ci-Csg)alkyl;

- n represents 0, 1 or 2; '

- Alk represents a (Ci-Cslalkyl.

among the compounds of formula (I), which are subjects
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chosen i ndependently froma haTogen atom a (Cil-
) al kyl, a (Cl-C4)al koxy, a trifluoronethyl radica
or an S(Qr,A k group; - R6 represents a hydrogen atom

(o] l; 35 - n represents 0,
rggéogrﬁ@ﬁ( 1-C4) al kyl . Anong the conﬁéﬁzbﬁ‘%"#’@’b"““

formula (1), which are subjects-WO 2007/ 000505

PCT/ FR2006/ 001416 7 of the invention, the follow ng

arcg ditet iimyErgtie:, tihe donpoawide cird chimiiangquimghady

Whi ch e T ERERSENSs @ 5E0 f%ﬁmﬂ@aa”d(fz{)e %St%ﬁyéﬂt S_x-

Rl to R5 are as defined fo conpounds of the

f GRS eNDS & —CPhe Q:rcﬂﬁzibuﬁ’a@ &her oFiRF Bl fyets nR1 to Rs

\MHﬂEWaQKddEQEk§§Qﬂ£§1ﬁHé o HdAIR Ahd rmula (I);
substityents é? are s dealned faor the
cénpou (ﬁcqmﬁ?Hﬂ (19% - Pﬁ@u Brpdditls of? f o¥AhFR X~

( r@prazantsc an X—smﬁp reprsand Samd - CRbl( E&)os tgrcﬁmntan Rith® Rs
Su9§tlt§“§g tf)r:g%% od%dékgf Q@Ia

cSirpodiids ot or mi € conpoun
(PD) |¢hﬂu(ﬂpmpounimresént§Oamu¢SNUWQ$ grEMp whichhe -X-

%%m§§ _ar d n f
npounds of %%rnula d%ﬁ?%yéﬁg gﬂe ggbgggﬁ nwﬁ|§ﬁ to
aﬁé fRe §§bP6§F§e@ffPﬁeth?nGQWPPBﬁdSppéf§P§W€éa|éI

gi-ven tthtet he:cf]r@sdﬁmgis ?f ff@ﬁ:gzum (1Qzoyn vm%chwhlcﬁl —-X-
represents a at O - as. one e v ues
Rt A8 M s ceur end "RuBhs EEeBEENES o

R&saaﬂeREsréafenedtfar2tnedbomponnﬁhenﬁlfammuaa (I).
4- chl orophenyl , a 2, 4-di chl orophenyl and a

4- bromophenyl, a 2-chl orophenyl and a 4-chl orophenyl,
oAMEnNg 4tiechtenpphadyl which /anet Ho piradiectss xf the

I §pRAsSRNh 2 ?»E:%'f@re@@e 1802 i Pén - GO R)es | copPdudls®o of
the hy drates thereof or sol vates thereof. Pr ef erence

§°ﬁ§§tapéﬁiléﬁ #¥¢hgi ven to the conmpounds  of
fornula &) reprebesbst hehgabsgehugebm; Rl, R3, R4, RS

- Ry has one of the wvalues defined for (I):

- R; represents a methyl group;

- R4 and Rs; represent a 2,4-dichlorophenyl and a
4-chlorophenyl, a 2,4-dichlorophenyl and a
4-bromophenyl, a 2Z-chlorophenyl and a 4-chlorophenyl,
or a 2,4-dichlorophenyl and a 4-methoxyphenyl;

.- X represents a group -CO0-; -S0;- or —-CON(Rg)-;
and also the hydrates thereof or scolvates thereof.

Preference is most particularly given tc the compounds
of formula (I) in which the substituents Ri, Ra, Ra, Rs
and X are as defined above and R; represents a group
chesen from: '

- a 3-chlorophenyl, a 3-trifluoromethylphenyl, a
4-trifluoromethylphenyl and a hept-4-yl; ,
and also the hydrates therecf or solvates thereof.

'In accordance with the invention, the compounds of
formula (I} can be prepared according to a method which

is characterized in that:



30 and x are as defined above and R2 represents a
group chosen from - a 3-chlorophenyl, a
3-trifluoromethyl phenyl, a 4-trifluoromethyl phenyl
apl 309 opdsyls; and also the hydrates tﬁéﬁ?f’ﬁz@bs/couls
sol vates thereof. 35 In accordance with e
i nvention, the conpounds of- ornula (1) can be
prepared according to a nmethod which is characterized
i & chapround 2007FogoUs@5 PCT/ FR2006/ 001416 - 8 a
conpound of formula: RI R3~ CH2-NH N RS (I1) R4 5
in which RI, R3, R4 and RS are as defined for a
compound of fornula (1), is tremnted: either with an
acid or a functional derivative of this acid of
formula HOOC-R2 (111)740 in R2 is as defined for
a conpound of fornmula (Ny{when a conpound of fornula
(1) in which -X- represgpntsya -CO ¢ 8up nmust be
prepared; - or with &gsu nyI hal i of formul a:
Hal - S02-R2 (I1V) 15 in whi R2 is as defined for a
conpound of forrmula (1) ihd Hal represents a hal ogen
atom preferably chlorine, when a conmpound of formula
(IB) in which -X- represents an -SO2- group nust be
pigpatedh &1, WRth Bu renidfRy reatee af defimgd: for(Oa compound
gCEG%%u&g) tn wachggEe@epresents a hal ogen at om

re resents a phenyl or a 4-nitrophenyl, so as

to obt &Ftﬁheanwwrbr%d@%% esnpodnd S argrimferivative of

this acid of formula
HOOC-R; -{III)

in which R; is as defined for a compound of formula

(I), when a compound of formula (I) in which -X-
represents a —-CO- group must be prepared;
- or with a sulfonyl halide of formula:

Hal-S02-Ra (IV)
in which R; is as defined for a compound of formula (I)
and Hal represents a halogen atom, preferably chlorine,
when a compound of formula (IB) in which -X- represents
an —-S0;- group must be prepared;
- or with a haloformate of formula:

HalCOQAr (V)
in which Hal represents a halogen atom and Ar
represents a phenyl or a 4-nitrophenyl, s¢ as to obtain

an intermediate compound cf formula:

%

R, CH,-N-COOAT

N

N

RN (VD
R‘4

in which Ri, Ri, Rs and Ry are as defined for a compound
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Rt R3~11 CTSSNCOOAr N R O 25 R4 in which Rl, RS,
R4 and R5 are as defined for a conpound WO 2007/ 000505
PCT/FR2006/001416 9 of formula (1), which is

gacted with an anine of fg ; |
H R2ﬁg?ﬁ42q% In which R2 and R6 are as g??ﬁ%8°F’°°1415
compound of 5 fornmula (I),-when a conpound of formula

(1C) in which -X- represents a -CON(R6)- group nust
befprepaner o6f)w thiam | sot hhbepananelpf Hegahgida with an

R%hH%QF?f(E%&mdl nwhich R2 is as defined for a
conmpound of fornula I@%f when a conpound of formula

(ID) in which -X- 10 ri@rRa&nts B/IESN(R6) - group nust
benprepased R;:_O{Hritcpnﬁé I }Ar]g_:t hfs ca@@@f&ad Ojfozr ?am&ﬁ;{ddnd of
con I NtOo one O | oNn s S W an
TS Wbk SRR B TBIOT noF o FORTR RS (s g which
Wi-t+ &h@re@ﬁniso%.#mxmuma elgkbuptmﬁbt bthprppaceds is
cart | o et EePLER0NGE, Ol e 808 OUBLI9a RS -U58 Y (1)

in peptlde
118 dwhyeholﬁexwla:aabodieﬁm@(m@) a opompound of formula

bqrﬂotrmgﬁ' -4 - yéaaa@gdﬂé(%lfnegeﬂna%no PJF‘PSHQPHW%%O _x-

hexaf | uor ophosphat e enzotri az

yF@Qﬁﬁﬁa§Fﬁyﬁrmqaﬁ ﬁ@)ph6§EHBnWHﬁﬁh@%aPF@EPéﬁﬁosphate
(PyBOP) or 2-(1H benzotriazol-1-yl)-1,1, 3, 3- tetra-

hyIur i um tetrafl uorobora TBT
oPEbarEe L gt o EOTHRNTS OF TV nbl) | 15 converted
NlNam D@@pb&pﬁt%Sdd@hmwGMﬂaaiuy'w1th an acid.

4-di met hyl am nopyridine, in a solvent such as

di chl or onet hane, di chl or oet hane,
NWKegi et Inprpoursni of diormerleahyBE bf dsantraated with the

t apner at £Ir @0kt Weerry 1065204, t hend eblH%eE8Me atbEeied
o%u%h?rfﬁﬂgagresé%ce of a coupling agent used in peptide
chemistry, such as 1,3-dicyclohexylcarbodiimide (DCC)
or benzotriazel-1l-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (BOP) or benzotriazol-1-
yloxytris (pyrrolidino)phosphonium hexafluorophosphate
(PyBOP) or 2~ {lH-benzotriazol-1-yl)-1,1,3,3-tetra-
methyluronium tetrafluoroborate (TBTU), in the presence
of a base such as triethylamine, N,N-diisopropy-
lethylamine or 4-dimethylaminopyridine, in a solvent
such as dichloromethane, dichloroethane,
N, N-dimethylformamide or tetrahydrofuran, at a
temperature of between -10°C and the reflux temperature

of the solvent.

Ag functional derivative of the acid (III), use may be
made. of the acid chloride, the anhydride, a mixed
anhydride, a C;-C; alkylester in which the alkyl is
straight . or branched, or an activated ester, for
example the p-nitrophenyl ester. '

Thus, in the method accdrding to the invention, the

acid chloride obtained by reaction of'thionyl chloride
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As functional derivative of the acid (111), use may be
made of the acid chloride, the anhydride, a m xed
anhydride, a Cl-C4 alkylester in which the alkyl is

swoai ,(broolgro@ﬂched or an acti vated esb&&‘ﬁFﬁQbDﬁ?éDl«ﬂlﬁ
exanpl e e the p-nitrophenyl ester. Thus, in e netho

according to the invention;- tlle- acid chl oride
obt ai ned by reaction of thionyl chloride W
2@@7/@@05@51y1103thPCIﬂ¢R@®DB/ 004 18cidr off fowamuda (IIT)

Cllsof | {fsd tt%}@ 1BgcaghdyQtnf Qﬁl@"lc%n(ﬂddr%d &P”fé‘i-xﬁm‘i’lé’e ITI)

reacte he conpound of fornula ,
séfvent, sBehvasta chPeffnatad s@ vef lorinated solvent

(did@fahqro&méme di il oreathanery ot orehosrordem, 5 for

exa an ether, (tetrahydrof uran or di oxa f or
TR 8 a?ﬁ"]aé N FESE YRR P i, CRgrane, for
e)@&raamipa)a) under am i nemidat rm(s'.\pmyc’ﬁ,maﬂqyaﬂcemmzaimre for
%p‘ﬁ’%ﬁ‘” 0¢,g0d anbi e”etrtt eIPgs é}‘frf}e 0. the PLEsSence o
erti‘ary am né suc FFTd y?am ne, 40
Norfeﬂdgﬂwaarpmﬂq ramd)rar;dgﬂrerm nesmpexarizdt tonshstpreaence

%%par'ang the-fi xed an?)ﬁ%bde fucH he ggid 9£1£9ﬁ9¥£ﬁme,

(rrn) byreactlng et hy | oroformate with the acid

oN-PgtRylgorPRoLine, oth @Y Pfésence of a base such as

triethylamne, and in reacting it with the conpound
sol vent .such

of fornmula (I
P RO SIS Tt ARTPREFLEGa b pHafes phvdride of
arrhieent at:éﬂperafurefo:rnmldne pfESENCe bgf achaseénguchethyl

""%htlr A %’E‘eﬂem@r? cgl”pgerﬂ%rq{ fo”ﬁk?? (Idn the

eate sul or ul .
t PESSescess oifs ear Pree §U?hl nashetpiesbrtampneg ba@@ in

sueh A3y | £ hylidm Nenor cidosRRe opy! ¢ldiwhAan nexrin an a
sol vent such as 25 dich] qr.onet hane or tetrahydrofuran,

af@laerd  (BiPer affr e BFCHQINRGFERARR ent URERPer &ur e1NOLT
aadnb@@he&@f labtx é:ﬁﬂ.’p@ﬂitat vegpetatheesokvenhe iedsénce of

n‘gound of for (tgly%Llstreated with a 30

S EmEEE oSt rJn?I ¥ -"the process is carried out
When a compound of formula (II) is treated with a
sulfonyl halide of formula (IV), the process is qarried
out in the presence of a base such as triethylamine or
diisopropylethylamine, in a solvent such as
dichloromethane or tetrahydrofuran, and at a

temperature of between ambient temperature and the

reflux temperature of the solvent.

When a compound of formula (II) is treated with a
haloformate of formula (V), the process is carried out
in the presence of a base such as triethylamine, in a
solvent such as dichloromethane, and at a temperature
of between 0°C and ambient temperature. The
intermediate compound of formula (VI) thus obtained is
then reacted with an amine of formula  (VII), 1in a
solvent such as dichloromethane, in the presence of a
base such as triethylamine, and at é temperature of

between 0°C and the reflux temperature of the solvent.
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in the presence of a base such as triet hyl am ne, in a
sol vent such as di chl oronet hane, and at a tenperature
of betvveen 0C and anbi ent tenperature. The

§65§1pound of formula (VI) th [ '
Sg’sthen react th an am ne of forml a I?';@O:?)‘;?q’g'oius
sol vent such as dichl oronethdrile,-in the presence of a

base such as triethylanm ne, and at a tenperature of
bet ween OC and the ref |lux tenperature of the solvent.

VR 2004000505 RCILER2006/(301416 metﬂéd Agﬁ@'f éb{?@ihﬁdé of

variant_of” the nethod, the conpounds or nmu
i rf QAR - kIC}eaﬂeé\@m%l gxmpes?se@%ua CONAFeeh BB OuUP
(— it ame:t_ﬁ@npgwot{ baré;e@@ Fafgea %l%ﬁ&gééﬁ&ﬁg Sa f @bﬂ}sband of
W socyanate O or nu a ,
r#‘% egéﬁé FRe RIS Pg: @wﬁ }?2ﬁN§C=O

sodvmant) Ssuchmas dihehl opm&eéhaee ofind at aoatﬂrpemicﬂfe as
of et |en te t he_ ref. X

ten%er\gﬁﬁ%gﬁo hténso ven Asglglr]dlansg (:)ch\i#gffﬁénrethane’
varidrat of tmmhme oﬁebewapnunmbleﬁtf tempkzath€p and

il o JEpEsAnl s B -GN ye OUp are

prepar ed 1by react| ng a conpound of mula (11) with
a conpound of formula CICON(RG)R2 (1 X) 15 in the

prml t . @asanﬁluﬁaras viaigklty | aam net;héten ﬁeth?d, the
sol ven S1IC S | C ane an a e erat ure

R R Deda AP A e Tedan et a et 1" R Es
of—O‘ON(ngI)a @roum athe chr&taregdr byen:teaca::.n@ a compound of
( k C r e

cocégorr@p%ndyhd %@o@r{pgﬁn‘%ﬁnﬁé&?%rﬁ%l%%ﬁig W e Rfe (IX)
r épy et Brasengdr oderd dpane Buch mst Hool eHuslamineom in a

he IRRI0dgucknawn d R 0SS Sthdned bAGI Re T teffBREture

these, nmenti on _ may be made of alkylation with an
alody [PeiaIesde 055 ar%t?é@@*arﬁ%?%%? h an al dehyde
| n a reducing nedium or alternatively acylation with
chl ori de

| foll d d
St i DY Ea S fperepresents a

(C1 Cs;talkyl can also be prepared from the corresponding
compounds of formula (I) in which R; represents - a
hydrogen atom, by a method chosen from the methods
known to those skilled in the art. Among these, mention
may be made of alkylation with an alkyl halide,
reductive amination with an aldehyde in a reducing
medium, or alternatively acylation with an acyl

chloride, followed by reduction.

The compounds of formula (I) thus obtained can be
subsequently separated from the reaction medium and
purified according to conventional methods, for example

by crystallization or chromatography.

" The compdunds of formula (II) can be prepared according
- to the following reaction scheme: |



5

30 subsequently separated fromthe reaction nmedi um and
purified according to conventional nethods, for
exanpl e bycrystallization or chromatography. The

QHﬂﬂﬁ nula (I'l) can be prepare [

33ﬂf #Hq%omnng reacti on schene: WO %8@?%@8%838091416
12 PCT/ FR2006/ 001416 SCHEME1R b SOCI 2/ Al kOH HC =
CCH2-CHNH2 (a) HC = GCH CHNH Ts 2) TsCUNEt3 | CO2H
CRAlk N Ak = (G -C4)al BEHEMEs 1= tosyl CuUPd
(PPh)4/NEt3 M+ URs RS C - C-CH2-CHNHTs (XU) ro) |I.
(3C111) CRAIk 2CO (XI11) ~~o0 Rs CORAlk Ts R4

Pd( PPh3) 4 qu) + R4 BIOBPOLBROH (d) P, CO2AIk Ts

(XVI ) Pﬁ: %H“ Rgi%lls?i(s) CE])I ﬁ) A E%FZ%?INH(AI K ~~

)aI R 3 NCONHg

CO,Alk
X &
Alk = (C1-Cgalkyl; Ts = tosyl ‘
Cul/Pd (PPh,),/NE
KD+ IR, _ (1:“ 5, Rz~C == C-CH,-CHNH-Ts
(X1 (X)  COAlk
| L/K,CO I
) (:) > ]
RN oAk
XIV)
R, .
Pd(PPh,),
(XIV)+ R;—B(OH), R |
. ~CO
&V Ry p COAk
(XVI)
DBU N @ Re
) I’ I:LI 1) RVK,CO I l‘
CO,ALk COH
> H 2) KOH R, :
VD (XVIID
Ry
NH,/CDI
(XK VII) ————— I
& R; Ilgs CONH2

BH,/THF R,
» — ]
=) —~NH;+

N~ TCH,
Ry o
Xx) . ‘ Xx)

The preparation of the dihydropyrrole derivative of



10

15

20

25

30

35

() R4 BH3/TI RA Rs NCONH2 (h) R NCr3+ s R3 Cl
(XK) 5 The preparation of the di hydropyrrole
derivative of WO 2007/ 000505 PCT/ FR2006/ 001416 - 13

f%d“&cﬁ)ﬁﬁo\ﬁsw means of steps a), b) aB@T%Rﬁ%grt]sg_oouls

carried out according to J. Chem Soc. Perkin

1, 2002, 622-628. 5 The coenpadunds of forrmula (111)

are known. The conpounds of formula (l1V) are -
cdmmergliaal [(EIVavabvabheans deScrditses i B)theb) and c¢) is

| IdBhAleY GO a &l BPnq PSP eéhaﬁwégbngpggkﬁg Aadis. 1,
mhlch are described 10" therein, such as in g.
2SR -0Pr0, 6, 2454-2458; J. Am Chem Soc.,

1952, 74, 2008; J. Med. Chem, 1977, 20(10),
1235-1239; EP0469. 9 WO 95/ 8105. 15 For exanpl e,
tﬁ"eccﬁ%ﬂﬁ’&do ffd%‘ﬁﬁ‘fl‘hla(l af e K5 &par ed by
halogenation of the correspondlng sul fonic ‘acids or
t hei t for_gxa I f th sodi_um or
SS|%n§§éP§ds Thggregg 8% gg?}leﬁ'out FRPRECially
pﬁé@@i@@l@f an e soyeideed ngnag@m duckerasugleospbor usan  be
f%?é d”'ék%ofdlﬂﬁ“”t&*ﬂ {1645 PhQSP Qﬁrué described
tr| lorid

e, hosphor us tr| ronlde or
SheEx&ior | G&C w@ﬁhoap sdl-verg - orchﬁma sEﬁSBmt éﬁ&ﬁ 6,

asz4a4hal4@@enat ed. Bmdrogsambopoer , N, N-giget hyl far mam degog.

B R £ o L o 20, E085% TRefE80 o4,

substist/dBadSphenyl group (R4) is carried out in step
d) by the action of a substituted phenyl boronic acid

of formula (XV) in the presence of a palladium
ciPHl yskanplsychthg compounds of formula (IV) can be

t pi-epki-aat dypheavbpbosphdRebEPARPh Adesponding sulfonic
acids or of their salts, for example of their sodium or
potassium salts. The reaction is carried ‘out in the
presence of an halogenating agent such as phosphorus
oxychloride, thionyl chloride, phosphorus trichloride,
phosphorus tribromide or phosphorus pentachloride,
without solvent or in a solvent such as a halogenated
hydrocarbon or N,N-dimethylformamide and a temperature
of between -10°C and 200°cC.

The substitution of the dihydropyrrole nucleus with a
substituted phenyl group (Ry4) is carried out in step d)
by the action of a substituted phenylboronic acid of
formula (XV) in the presence of a palladium catalyst
such as tetrakis (triphenylphosphine) [Pd(PPhi)al.,
bis(dibenzylideneacetone)palladium(0) [PA(dba}s],
tris(dibenzylideneacetone)dipalladium(0), palladium
acetate PA(II) [PA(OCOCHz) 2] or dichloro{diphenyl-
phosphinocferrocene)PA{II) [PACl.dppf], and in the

presence of a base.

In step e), the protection of the nitfogen with the
tosyl group is removed by the action of a diamine such
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bis(dibenzylideneacetone)palIadiun(O) [ Pd(dba) 2],

tris(di benzyli deneacetone)di pal | adi un{0), pall adi um
acetate Pd(I1)[Pd(OCOCH3) 2] or dichloro(diphenyl -

oPOLERRA7BFOR8RICE Th slep o), the pforiet ReoTe{qHias

nitrogen wwth the tosyl group +s renoved by the
action of a diam ne such WO 2007/ 000505
P&/ FRRBO6/ 001486diazddiceslOB. 4. 0]Jundecene) and the

(hefrdiaraniexaLola 4:0Lndaceneh aadorle; oul ol e

eus is sinu y aronat ste t he
nitrogen of the pyrrole is alkylated by 5 the action

Ofmﬁggabk)ﬂ ' %'ed%:&frofg%hmézﬁ R pydiih Tdefk éﬂsyﬁa%é‘& by

edin a aSICFTEIUFnSOG.StO obt a

af:h@r ag&l&rlf idatddna Lkxe aefadsr oforkapmpl a()RPIII | )andlothen

| Bhet efst{e) , ibhehw@i el piedormul a (Bé\él:d)méﬁl:hhﬁ\eacﬁdas to
aseou anmmoni a in_an aprotic_pol ar_sal ve

aebBRRRer AEeBEn I E R TR e cEBRco a6 . ctupl TaELe

ageutIsuch as CDI (1,1 -carbonyl bis (1H i m dazole),

1, 3-di cycl ohexyl carbodi i m de (DCC), benzotriazol-l 15

yl oxytri s(di met hyl am no) phosphoni um (BOP) hexaf | uor o-
phosptdre 66) bertAw r raigl -af yfexpula (XVIII) is treated

t%h%ﬁpﬁﬁ%%bhg'%&h&ﬁﬁ§9hﬂ@'&ﬂ1ﬁﬁ¥ggﬁb E%W@HléHﬂvent such

phosphate. 20 In st é .the reduction of
c&fFb&¥&ni e ?%ﬁE?Fbﬁrl £t hE é&ﬁbd@ﬁ%S%Fc?oPﬁth YR ing
i ageacr m@bmubsbycm:rea(ms, lof-caanttediicll npiggent Hsiwidascle) ,

borane.or Li um. num.hydr i in a,solvent. such .

20 Sett SrgapBrnY Rh-2BP STyl G| a5 ST

tEhpﬁyarusédmmebbyﬁammnahbheﬁthELUEWpdﬁaﬂurej@gxbflmpro_

§ ggﬁgggnperature of ,+he sol vent, éﬁ%ééWE%E$mtfuyloxy_.
1)

rolysis. The conpounds of fornula (1
néﬁﬁSTEH§rO 1§EBPé§hOSEhoﬂhémpreseh?YBQBEnt|oﬁh¢%@%ﬂQRF°‘
t BRospARednNds of 30 formula: R 1t

In step (h), the reduction of the carboxamide function
of the compound of formula (XIX) 1s carried out by
means of a reducing agent such as borane or lithium
aluminum hydride, in a solvent such as tetrahydrofuran
or isopropyl ether, at a temperature of between ambient
temperature and the reflux temperature of the solvent,

followed by an acid hydrolysis.

The compounds of formula (II) are new. Thus, a subject
of the present invention is also the compounds of
formula:
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R3., CHNH N5 {Il) R4 WO 2007/ 000505
PCT/ FR2006/ 001416 - 15 in which Rl, R3, R4 and R5
are as defined for (1) Mre particularly, a subject of

(F}ﬁ) Bbﬁémﬁbglﬁggentl on s the CongoundstéﬁrQﬁﬁ'b‘ﬂaé‘/oou.ls

2, 4-di chl or ophenyl or 2-chlorephenyl; - R5 =

4- chl orophenyl , 4-bronophenyl or 4- nEthoxy phenyl . -10
The fvblibbwRig EXAWRLESAdBs cardeas hdepiepdr fidbr ohT Df
certain conpounds in accordance with the invention.

These exanples are not |imting and nerely illustrate .

t Herpr exaritiduhenin.ona Fubisgtbers bhet meresembouinrieerision

eé@”EhbfbéﬂpBﬁﬁa% B@ EB?&ElQ'YQ&)'Ent@EEEh|

hereinafter, which illustrates the chem cal structures
and t hBLpghyBi cal properties of sonme conpounds
accor drpg= ®®; the invention. 20 In the preparations

and in_the foI breV|at| ns are
oo Bt Hors. G Sptotmar Lo per AL SehEGhy

ether R25=DNSﬂhlm&mmhémylsul4{brmmnpmhﬁyl or 4 methoxy—
N, N—digﬁ % formam de THF: tetrahydrofuran TBTU

2- (1H-Denzofriazol -1-yl)-1,1,3,3-tetranmet hy- | uroni um
tetrafl uoroborate 30 DCM dlchloronethane Et OAc:

ephyl 25ei8len |FE%AM?LE§°D&QQ¥£§BQV|éﬂénepﬁgﬁéﬂﬁ%ion of

bor ane-t etrahydrofuran conple
certain compounds. in accordance with the invention.

These examples are not limiting and merely illustrate
the present invention. The numbers of the compounds
exemplified refer to those given in table I
hereinafter, which illustrates the chemical structures
and the physical properties of some compounds according

to the invention.

In the preparations and in the examples, the following

abbreviations are used:

ether: diethyl ether
iso ether: diisopropyl ether
DMSO: dimethyl sulfoxide
DMF: N,N-dimethylformamide
THF: tetrahydrofuran
TBTU: 2-(lH-benzotriazecl-1l-yl1)-1,1,3,3-tetramethy-
luronium tetrafluoroborate
DCM: dichloromethane
- EtOAc: ethyl acetate
DIPEA: diisopropylethylamine
BH3;-THF: borane-tetrahydrofuran complex
DBU: 1,8-diazabicyclol5,4,0]undec-7-ene
TFA: trifluoroacetic acid
2N hydrochloric ether: 2N solution ¢f hydrochloric
acid in diethyl ether '
Mp: melting point
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DBU: 1, 8-di azabi cycl o[ 5, 4, 0] undec- 7-ene 35 TFA:

trifluoroacetic acid 2N hydrochloric ether: 2N
solution of hydrochloric acid in diethyl ether M:

i i 2007/ 000505 PCT/ FR2006/
Z?bthQJPQbB%o?D .£§@f#§%90ﬁ%g%1416

anbi ent tenperature Bp: boiling poin
performance |iquid chromategiiédphy Silica H 60 H
silica gel sold by Merck (DARMSTAD) 5. Buffer
sol uti 8@ :pEmbigntssempegsatofrel6. 66 g of KHSO4 and

32.32 g.0f K29PAg Boknli ter of water. The proton
nucl ear “magneti c resonance (1H NVR) spectra are

recor dBELEE hAgh\VRErERTDRBO=IE1aPAE ERERMEAPITRIHYS
10 6 ape1exprgssed HNspanks pel Bohbi @ (epek (DARMSHAD)
|nterpret2t|on of the spectra, the fol, omnn%

ff6hs aPLubian: RE IihgulStlutdomyombi et 6-66: 9 of
tripl eKHSQ: aw@di2ipietg op: KipU.esal vedipeakpfnivater.
mul tiplet, bs: broad singlet, rd: resolved doublet. 15
The conpounds according to the invention are anal yzed
bFhECKHUHS (huelear chegnetogr assoridviatet 66t MM Inesgectra
SREE! LREBLLh %%urﬁdm@gﬂ% "BEGUAr RRAK UL Blihi s
the retention tine (tr) 1n mnutes are neasured. 20
OOnding ofSPASSASSy et PRrESs R Ui léfon, 1(8PmD- nifPr the
3iRtBYpketHEeEn at o30C, £hew rapecBrd, n / mHaut e. £ bl owing
Thg el uent .i s_conposed as folloms:,solient A 0.0 52%
ofPPFRYERGT BGEet 7 Saci WRAFA) Sin S efr pigi3. 1@Qublet,
soekventipBet). 0§5%médFeAlen, acaponi timtréeolvd8Q peak, mt:

Gﬁé§£§5&ét, bs: broad singlet, rd: resolved doublet.

The compounds according to the invention are analyzed
by LC/UV/MS (ligquid chromatography/UV detection/mass
spectrometry) c¢oupling. The molecular peak (MH') and

the retention time (tr) in minutes are measured.
Conditions A:

A Symmetry C18 column of 2.1 x 50 mm, 3.5 pm, is used
at 30°C, flow rate 0.4 ml/minute.

The eluent is composed as follows:

- solvent A: 0.005% of trifluorocacetic acid (TFA) in
water at pH 3.15;

- solvent B: 0.005% of TFA in acetonitrile.

Gradient:
Time (min) ‘ % A % B
0 100 ' 0
10 10 S0
15 10 90
16 : 100 0
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Time (mMn) %A %B 0 100 0 10 10 90 15 10 90 16
100 O WO 2007/ 000505 17 PCT/ FR2006/ 001416 20 100 O
The Wdetection is carried out at X 210 nm and t he
nqﬁs s carried out in the pos
ectro spraydl oni zation) chem cal ioni ggygﬁ%’bg/po%us
Cbndltlons M52 An XTERRA MS C€I¥8-columm of 2.1 x 30 mm

E m. 1o _1end at flow ratn nf N Q B /mnllfo 10
Y. I ll‘ LIE=4 o T AL Y LENLEAA A LB %L\ I JT U O T

The el uent0i s conposed as faldbws: Solivent A 00025%

of TFA'in water, Solvent B: 0.025%of TFA In
acetonitrile. 15 Gadient Tine (mn) %A %B 0 100 O
2 Thel 00V 2 dptecko®n 2195 crOg i®ed Thet Watet dc2iOnmins and  the
Cﬁ{afésedd%%c\ﬁﬂlbﬂ a; di OQ&P{é@V et §¢f orphet %EEt%%@ ESI
400 nm and the nmass detection 20 1s carried out_in
tH@—lﬁ&éartq FOTES| 1ppdeat iPREPARETHORS Piodd&ektiiosn mpdss
A) thhyl 2- (((4-ret hyl phenyl ) sul f onyl) am no) pent - 3-
yﬁpate 5 gmﬁ@tzfaninobut-B ynoi ¢ acid are suspended
hanol at 0C. 1.8 m of thionyl
chl oride are run in dropw se at this tenperature and
fl uxed, for urg.. Th .
rzl'ﬁ'utlon 'S coé@gﬁ??§ﬁg%$é%% £ 3§]E8, 3:5 W, e used
‘at a flow rate of 0.8 ml/minute.

The eluent is composed as follows:
Solvent A: 0.025% of TFA in water,
Solvent B: 0.025% of TFA in acetonitrile.

Gradient
Time (min) % A % B
0 100 0
2 0 100
2.7 0 100
2.75 100 0

The UV detection is carried out with a diode array
detector between 210 and 400 nm and the mass detection
is carried out in the positive ESI mode.

PREPARATIONS

Preparation 1

A) Methyl 2-(( (4-methylphenyl)sulfonyl)amino)pent-3-
ynoate

2.5 g of 2-aminobut-3-ynoic acid are suspended in 45 ml

of methanecl at 0°C. 1.8 ml of thionyl‘chloride are run

in dropwise at this temperature and the mixture is then

refluxed for 3 hours. The solution is conéentrated and

the residue is dried under reduced preséure. The latter
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the residue is dried under reduced pressure. The

| atter WD 2007/ 000505 PCT/ FR2006/ 001416 - 18 is
squbiIized in 60 mM of acetonitrile followed by 5.4

'Q’tdib\g ne and then 4.6 g of to

are a éﬁ heu%m Xture is stirred at an‘olﬁg&l{Fﬁ%e&/gsuls
tenperature for 19 hours ardlBhen at 50C for a further

5 one hour. After concentration, the crude product is
sélsubepilrbdlinedi cin otdmetlhané avktdrnl vrigkni dodlased by

IS 4"‘@§ihe%§u‘3€§§§t1¥§ié(m%éh gngat Yiahed AQEPUSE  tosyl

sol utian KH50 t he K2CO3. The organic ,
p%@ql@edr%‘%%i a@@@fl nﬁ'&ﬁes‘i‘ﬂfﬁ@iﬁfaﬁe%ﬁér mt ambient

f itlehpreed tair®d dornald moulz% GO ettt o W@Sféﬁ fbtatrBher
5 18 of thgggx ect ed ound. 1H NVR

(ppm )
gy K5 ERRT SR ot PTRONES, ¢ They Sryds Pabapgt is
7 S&H.ubd.llzlé,d Z_rﬁﬁldiil(ﬂi‘dimé}_ﬂbined arkH. tHd Bygdfetdyphase is

Splkdpgl orophenyl )22 (43Losy] a0L0gh ek S neal edide son

e conpoun e preceding s

'4oc£h|1<afss34ocmﬂentzm afeKSGDublTh%edrgnnZO whagfe is dried

apkpedr %@%M hgufpéaél QHd' $hegg %f@&i%dacyyﬂany,

20 for m nutes. O. of triet éamne and t hen
OC?@C&H&FEF@@ aﬁ‘?s(atsrl Eﬁerﬁﬁfp?i]d%pﬁl B )Ealq’%dlt&”@( oF<BfAgted
Ocbm@pohacopper iodi de are added. The m xture is

atholERers PR oty oo This cAres b wi0f o1 45551 31
c8néentdat édl;and 3pur idf:i @d;by .$5:i da g&l; 8.4: d: 1H.

chr omat ogr aphy, - elution being carried out with

cycl ohexane/ et h acetate (80/20 viv) 1 g of the

ChScot BatBaipouaT (4 SohtatoubeRtil) 13 AESOSY LpBigo) pent—4-
2. 35: §n°§h_=_|9270280 up: 2H;, 3.45: 303 3H 405
rd: 1H m 4H, _7.4. d:_2H, 7.65: d:

dit @Hofqtfwetmp%ureﬁ ERPBr bpRePecRNiB 0 %te(p4 Eﬂﬁ%y@ 57 g
soltf onybhiaraiddbbémeﬂ;& pyEeol eo2ubal boxdl aig 350 lmy of

Of ro0s Q%ﬁg OQ%FIne -utlégel%rQ&SgéQQeEtu%éé% vacuum
for 30 minutes. 0.64 ml of triethylamine and then
0.28 g of tetrakis(triphenylphosphine)palladium(0) and
0.1 g of copper iodide are added. The mixture is
stirred at ambient temperature under an argon
atmosphere for 19 hours. The reaction mixture is
concentrated and purified by silica gel chromatography,
elution being carried out with cyclchexane/ethyl
acetate (80/20; v/v). 1 g of the expected compound is
recovered.

'H NMR: & (ppm): 2.35: s: 3H; 2.70-2.80: up: 2H; 3.45:
s: 3H; 4.05: rd: 1H; 7.35: m: 4H; 7.4: d: 2H; 7.65: d:
2H; 8.51: d: 1H.

C) Methyl 5-(4-chlorcophenyl-4-iodo-1-(4-tosyl-
sulfonyl)-2,3-dihydro-1H-pyrrole-2-carboxylate

1l g of the compound obtained in the preceding step is

dissoclved in 5 ml of anhydrous acetonitrile in the

. presence of 1 g of potassium carbonate at 0°C. 2 g of

g0lid ilodine are added, in several small fractions, at
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di ssolved in 5 m of anhydrous acetonitrile in the
presence of 1 g of potassium carbonate at 0C. 2 g of
solid iodine are added, in several snall fractions, at

029%‘799%%3F’CT/ FR2006/ 001416 - 264 PPR20 006/001416

tenperature and with stirring. The n1xture 'S
to return to anbi ent tenperatfre for 24 hours. The
reaction is stopped by adding a solution of sodi um
t bhosul tarnpenatitedi aed| oridth ostdeming, - aAtiet hwixture is

OL93Bled® JNASS 5 e¥b " ArbednW tt*én@e@&'t%&%ﬁeédlanﬁ hours.

After drying over the magnesiumsulfate, filtration
afle ESREEACRatioretapRed gorf affanex ge &8 tdeFp S gsedium

gtﬁ:wgtgﬁﬂ.ﬂbﬁédxnbﬁflwﬁls#oici'i‘hﬁldﬂ o-ccgjﬁ'sﬁl Mt e lc)aﬂ@amc

C or,opnen | C oro n = .

TPPBSS! i £ BhoT eSS0 oBiFP bGP LS R Migving

16vgrof thbeccwqmngnbsﬂﬂnalne@uuﬁa&hﬁ prefetitngtsbap and
f di.ch

BfaphAcBabatll 24y dkelloropaEmLIBLankS Shibalss are

7obtafingfl. toluene, in the presence of 48 nml of a

sgbrhgonMot 539di Y carBopaten(;2Ny The reaction medi um
under argon for 30 mnutes and then 4.7 g of

20 tetrakis(triphenyl phosphine)pal |l adi un{0) are added.
Tbhe smlauh'ymn | B hpad KTb2bpIodsr I o+ 4 4( oW ¢i chlisFoftileny 1) -

t d duct |
concents SPBILARERRPLT Red Ay PYREP: AEBFEERESRR o0y aphy
in tol cembox@l&atg of the expected conpound are
OEB n;;nsg E,?l% c%gﬁa%?dg g@f%g-%l%d"‘ln %O%cesﬁ@£$e§ and
5615 gdof1/, 4edichdorpgh enyﬂbprpn B4 ame Mehhilized
51£4- ghlprepheaylds 410 4odi %hjl Oh‘éleﬁaﬁksll) aﬁ@ 710 ml of

1H pyrrol e-2-carboxyl ate 9.7 of the conp

obPalRBE i i1 h&NSr cRERFRGCEL étf élseméol?l%l Iaﬁ z%ﬁl}”ﬁleﬂ of
nkoa@f uanhygrietsate N- (2N) . The reaction medium is left

under  argon for 30 minutes and then 4.7 g of
tetrakis (triphenvlphosphine)palladium(0) are added. The
solution is-heated at 60°C for 4 hours under an inert
atmosphere. After <cooling, the c¢rude product is
concentrated and purified by silica gel chromatography
in toluene. 9.7 g of the expected compound are obtained
in the form of a white powder.

'H NMR: 8 (ppm): 2.4: s: 3H; 2.75-2.95: up: 1H; 3.8: s:
3H; 5.15: d4d: 1H; &.7: d: 1H; 7.1-7.7: up: B6H.

E) Methyl 5-(4-chlorophenj1)-4-(2,4-dichlorophany1)-
l1H-pyrrole-2-carboxylate
9.7 g of the compound obtained in the preceding step
Care solubilized in 60 ml of anhydrous N,N-
dimethylformamide. 5.4 ml of DBU are then added and the
mixture is heated at 100°C for 24 hours. The crude
product is concentrated and then, after the addition. of
ethanol, a white precipitate appears. The latter is
filtered off, and 6 g of the expected compoﬁnd are

recovered.




10

15

20

25

30

35

di mrethyl formam de. 5.4 nl of DBU are then added and

the mxture is heated at 100C for 24 hours. The crude

35 product is concentrated and then, after the

agdi hanol, a white precipitat

IgﬁtgPB?éBBPS?%ered off, and 6 g of the €E$%£§§%§G/53f416

conpound are -recovered. WO 2004/ 000505

PCT/FR2006/001416 - 20 IHNWR S (ppm: 3.8 s: 3H

6 1:NMR: 13, (Fp@) : s3ﬁH s7.2%; $6.2H, s7. 3. 47 . ¥p: sBH; 1H:

756 r 1 1 . 5 . .

57 gsch?%ro%%englé 4- (2 iﬁ%lc oropheny'l)rd metﬁyll2 4r s
pyrrol e-2-carboxylic acid 5.9 g of the compound

obtained in the preceding step are solubilized in 150

AP amoPait TBARERRHaRE1 T 195 Ay 4o SHOPRRBREY Thna BPERYL-

added LH-pherolstRreazbdxirhécwaolid is left to stir at

hours._ The u n, | f||t d_and th
fl|% éte%%sggsaqgm O@?& é%?yﬁ%%% afd E?% ﬁ%e%edl%g step
s@rabsbﬂmbdlmedsd)nmw@f mﬂcetqfamF st 37. 5rlg off pettagsium

aE?rEQHSE’ef Qblovueth by 8¢/ B get @%&b\é%%ﬁrgyd&% qﬁ of

[ets he m xture is re 4 hours.
céﬁ@@ﬁ?FBFP@naﬁﬁu?@Qﬁqdt%bﬁéﬁnéﬂﬁﬁyr%w%%@dtﬂﬁtWh°1e is

etber and tden-dimsolyed fior duchbgrenetfpge. sdbgtion is

0 has is treated with a 10% a ous sol ution

of R aPalnean: chn LR S LA E R0  Brge tPs RGeS and
dthed cace]mb‘nﬂglrm:l utims 3 @trel awd tmeﬂhaﬁolterae-ﬂﬂ andml of
C tr 0 expe gC ou ar -
BRI b, R GITRE oCIR g
NVRArsxi@em pelim:s s: 3He 6. I@lX%urQH ip o5refduxed for
2@4 7hééf§ & 3@;ftqﬁ' 3bncéntPatdon?t tHe 5%01iE dbkalgea:
SW?ﬂh%ﬂlordﬁﬁéhyl) etRexr 4- dP@Rl or ophERy| ) -dissolved in
nei By lodbheyhank - Zriear begani de phik et QSOftlai‘atibd with a
OP&Q'”S%eBGSt@%ﬂN€¥§%“o§ ﬁyggoghforlc gc1d The organic
phase is then dried over magnesium sulfate and then
filtered and concentrated. 5.8 g of the expected
compound are recovered in the form of a white solid,
Mp = 194°cC.

H NMR: & (ppm): 3.75: s: 3H; 6.9: =: 2H; 7.05: rd: 2H:
7.15-7.30: up: 3H; 7.45: d: 2H; 7.55: rd: 1H; 12.5: s:
1H. '

- @) 5-(4-chlorophenyl)-4-(2,4-dichlorophenyl)-1-

methyl-1H-pyrrole-2-carboxamide
4 g of acid obtained in the preceding step and 1.9 g of
1,1'-carbonylbis(lH-imidazole) are solubilized in 40 ml
of anhydrous DMF. The mixture is stirred for 1 hour at
AT and the solution is then sparged with ammonia gas
for 1 hour. After the addition of water, the product is
extracted with ethyl ether. The organic phase is washed
with a solution of NaOH (1N). After drying over MgSOQOs,
filtration and concentration, 3.3 g of a white solid

corresponding to the expected amide are obtained.
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-dryness and

1, 1' - car bonyl bi s(| Hi i dazol e) are solubilized in 40
m  of anhydrous DMF. The m xture is stirred for 1
hour at AT and the solution is then sparged with

a r 1 hour. After the addity
t ﬁﬁoﬁbh%ﬁos% /f‘ﬁz%‘@é £bolale

product i's 35 extracted wth ethyl et er
organi c phase is washed w-thla-solution of NaOH (1N)
. After drying over MgSO4, filtration and
cOR¢YRtr arPBAit3o8sy &f aMihi te33dl i dtrcork@spdndi Pgrity:
tost hg expected am de are obtained. WO 2007/000505
PCT/ FR2006/.001416 - 21_ LC/MS: conditions

3?9, t [3= (iochéorpgpppyl) -é5 (2o~ ﬁ}chlorophenyl) 1—
[ 5- £4 ﬁbhhﬁ&phﬂ?ﬁb}rﬁ?%ﬁ*ﬁidhﬁhhﬁhﬂﬁhﬁ?ﬁhﬂchigrzgem
rro met or
gﬁ% Xléol BF%R of°q a{ %%ﬁ}&gded (@rop"ﬁ%e ggded
8drrbpwﬁ.sa sol 8t mdn odf &3. sblg;tafoﬁ hef corfpapns it acorgpound
di F
DSBS 56500 LB, TAF ¢ cLhe 41Xk, the [Sfare o
15han dfeatstcharbl GQréoaadé@r THe hewrsr eAf§ero cooling to

cgagent j gt gd bethﬁé@hgﬁéiteéﬁeangdégé refRLNiffcture is
quor is add d dropmnse to 200 m_of a solution of

[
h?BPE%ﬂFBPF@ ef’ivrert IRP SUAFTEGSitst i i difraining 1lqu°r
fulstr@tddﬁu drbpwisef the expeched e@poandsaili@tion

optalethbniLhecLor Mol g yhlLe salld o 19 4f MR 2o,

72OSS?gSFDﬁ)pltrheupexﬂébtédSE:Ommﬂurﬂ 8k |dPteEnavH in the
3 4+ e LE 1: Conpound No. 1 20
f@ %E chVoropheny -4- (2, 4-di chl or ophenyl ) - | - net hyl
RR+ rbi L BBy nethyd¥: 43X iHEor ety ) BeR2zaRPle  S:
119 of bbe7cgﬂpﬁﬁﬁd Qﬁ pﬁﬁpaeagsogpé |§ sghubi lized in

th prese e
tPFZ%ﬁyIHﬁ1nE g% 57 @f 4- trlfluoronethylbenzoyl

chlorlde i s added and the mxture is stirred for 24

Wi S fh fﬁ §%Hﬁou SSH|tI m xture is evaporated to

pur |e by chromat ography to give
ONA2 (g-6£-théorophenyl) -4-(2,4-dichlorophenyl) -1-methyl-

lH-pyrrol-2-yl)methyl)-4- (trifluoromethyl)benzamide

1 g of the coﬁpound of preparation 1 is solubilized in
30 ml of DCM, in the presence of 1 ml of triethylamine.
0.57 ml of 4-trifluoromethylbenzoyl chloride is added
and the mixture 1is stirred for 24 hours at AT. The
resulting mixture is evaporated to dryness and then
purified by chromatography to give 0.42 g of the
expected compound in the form of a solid.

EXAMPLE 2: Compound No. 2
3-chloro-N-((5-4-chlorophenyl)-4-(2,4-dichlorophenyl) -
l-methyl-1H-pyrrol-2-yl)methyl}benzenesulfonamide

0.5 g of the compound of preparation 1 is dissolved in
15ml of DCM in the presence of 0.4 ml of
triethylamine; 0.32 mg of 3-chlorobenzenesulfonyl
chloride is added and the mixture is left to stir at AT
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expected conmpound in the formof a solid. 30 EXAMPLE

2: Conpound No. 2

3-chl oro-N- ((5-4-chl orophenyl)-4-(2, 4-di chl or ophenyl) -

1- - rol - 2-yl ) net hyl ) benzenes
Owgeggék/bﬁégégnpound of preparation 1 rﬁéiyéggéﬁk£§h+ﬁls
15 M of DCMin the presencez»f-0.4 m of

triethylamne; 0.32 ng of 3-chl orobenzenesul f onyl

chbor ide Haurmddethandréshel tdng uméxitarleefis t evapbbrased to
A 07/.000 / 416 - 0.

S e T R SR G SR LU 1 oV MBSTR OF P ar fRecti Ve
ahdlbhgnoputhei edrbytefir onapoygndphy thgﬁOQm gflg QOéﬁd

t he expected conpound in the formof a solid. 5

-EXAMPLE _3: Conp

NEFRMPLE- EhlSPBEﬂBﬁ?INQ (E 4- di chl or ophenyl ) - 1- et hyl -
1ﬂ:rl-|@y5r-@h 8hyb):8§haﬁizl N (£3aC8Ebhh bebpRBhRY) ) phaByh)1-

urea 10 g e un f arati

chEnrrronae D aethy T ErRRcte L RE SRR ECbRE Ry ) bRyl
mired triethylamne; 0.34 m of

3-trifluoronethyl benzene isocyanate is added and the
mxture is left to stir at AT for 20 hours. The

resél i mf nmiixe urembsupdr ioff aerdiyanst bom odntisgraphypibized
give Qo2r10 @ff t heexpast eE’héo'TB%Eanbn e forap of1 a of
solid.. EXAMPLE 4. (Conpound Nos to 18) The caonpqunds

of THBERYIAMEPR) ar®- F SPar edPby 3zot FEATHR Ry Lbenzene
chestghnytacesr ddaed aridecnethogr@escisbedrtbeloowtir at

b [ cids of _formula_ (Ll ar e dissolved
B o 2 o o TRe0 IS T ek oat o U5 L gd By
ethvmheugsaphyDtBEglvEHDJZEﬁgthfsthelwmpmmuﬂdacompound

| £ , as are 120 | of a solution

# E@% @oﬁﬁmg af a concentratlon of 0.25M 300 gl of
a solution containing nethylamne in DV -at a
CERARPLE ALt OQcohpludd BREE 6 egquigfl ents of DI PEA are
The compounds of formula {(IA) are prepared Dby
combinatory chemistry according to the method described
below:

Carboxylic acids of formula (III) are dissolved in DMF
to a concentration of (0.25M in the presence of 3
equivalents of DIPEA. 120 pl of this solution are
placed in each 2 ml well, as are 120 pl of a solution
of TBTU in DMF at a concentration of 0.25M. 300 pl of a
gsolution containing methylamine = in DMF at a
concentration of 0.1M and 3 equivalents of DIPEA are
added to each well. The plates are shaken at AT for
16 hours and then evaporated. The products formed in
each well are dissolved with 500 pl of EtOAc, 400 pl of
0.1M Na,C0; are added, and the plates are shaken. After
separation of the phases by settling, 430 pl of aqueous
phase are discarded, 300 pul of 5% NaCl are then added
and the plates are shaken. 350 pl of aqueous phase are
then discarded and the residues are analyvzed by
LC/UV/MS. '



30 added to each well. The plates are shaken at AT for
16 hours and then evaporated. The products forned in
each well are dissolved with 500 gl of EtOAc, 400 | of

' M, g added, and the plates ar
2?%) Zpgér ation of the phases by settl?n%?ﬁgggogfog%“s

aqueous 35 phase are di scarded, -300 gl of 5% NaCl are
then added and the plates are shaken. 350 | of
affteousgiflase wnecht hénllibwesar déd umtdratles r edieglueshamical

e F LR 006 0BTTIE " Y Afie (AT e Vol FgecoPoune

|apG§€ﬁapesimhet%%emﬂ@antlgﬂrudﬁhr@%l%naabh@ pMesi i+ Pr
paﬁee&khﬁsréﬁrééﬁh@onpeaﬁéétlaeggrdh@ﬁmyztf&thyl propyl

invention. I'n this table, Me, Et,; Pr and
r BPFedERt PHEYPeSEPYEPy, nethyl, ethyl, propyl 5 and
tert-butyl groups. TABLE 1 R3CHr Af HXRZ v iaaas.. Ra

Compound R Chai aoteri zati QI&% R2 R3 R4 R5

Conditions Mp=82C 1 CO. MA=537 Me tr = 12.27
Cl ACC, M =70C C1 M MA-537 2 -502 tr=11.86 of
Cl A I\/p:8OC/Ia/R&\;;_ 1 0g& CHs me \ r 537

Ry
Ry

Compound Characterization/
No. * Ra Rs Conditions

R4
Cl
! -CO- —@CFs @
1

Mp = 82°C
MH' =537
=127
A

Me

Mp =70°C
Mu" =537
tr=11.86
A

Mp = B0°C
M =537
tr=12.03

Ci A
Mp = 106°C
MH' =583
fr=11.19
C1 A

3 .
-802- Cﬂd Me

-802-

5 J
con: @
. CF Me

—(i:j}~ a—<::>>—'9—<::>k- &

ot
I
:
Q
-

Mp = 105°C
MH' =552
tr=12.23
¢t A

~
O

REPLACEMENT SHEET {RULE .26)



_tr12.03 CL A M = 106C p=g\~O G / MH'

- SC2- M\ (tr=11.19 d CILA MP=105C5/ (\ I
CZ CONH M= 552 Me tr =12.23 Ct G A REPLACEMENT
E WO 2007/ 000505 PCT/ FR20 7

Cosﬁﬁﬁpggédgyk{gpégﬁz Rg Characterizatiorv %é.@%l#d???{)%éﬂls
6 M/ y Mha 489.6 -CO Me 2¢ =2.12 M52 G 7 cl MO
= 461.5 -CO Me tr =2.031 M2 d 8cl /| M¥F =
487.6 -CO HPJ Me tr = 2.:10 endo(racetnic) M52 C
9 -, PfonfpbunM = 4P1.6 .CO|-CH- Pr M tr=2. u(%:c'm. .
M52 10 w3 /| M = 47588 --|Bp] R4 M By =208
MB2 Cr—t—aW—p34 5 1T -CO | N NT 2712
. Me a MH = 489.6
o- )O Me fr=2.12
L MS2
Ct
; cl MH " = 4615
- CO- d Me tr=2.03
MS2
, o +
g : Cl MH =487.6
LC0- g Me : fr=2.10
endo({racemic) 1 Ci MS2
| +
9 P c MH =4916
-€0- —CH\Pr Me tre=2.13
' al a Ms2
o a MH' =4756
~CQ- O/ Me tr=2.06
&l & MS2
i /@/ al MH' =5343
-CO- 01 Me tr=212
& MS2
: Cl
" cl MH' =5256
CO- Me tr=2.19
tBu MS2
al

- 583

REPLACEMENT SHEET (RULE 26)
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~1d M2 d 12 CL MB25.6 -CO / Me tr=2.19 tBu
M52 Cl REPLACEMENT SHEET (RULE 26) WD 2007/ 000505
PCT/ FR2006/ 001416 - 25 Corrpound Characteri zation/

HPcA0GG( 8950571 "G Vo' a1 MPEBLARETREY Opgess

tr =2.15 M2 C A C M#H2s5 565.6 15 -CO- , Me tr
=2.25 i M52 racemc Cl C1 16 /Et /| O | MH=463.6
CO -CHnme .~tr =2.03C M52 d C MH-489.6 17

- CO E[D IVg) [Ttr = 2.10 M2 [AaTda 7T M - 44 E'61_&mri|.za8mom,
-CO- TRY trx= P. 01 RyS2 .CRaTheR¢onp9yﬁgs OF congiions
f or muFa—{H—phowverygood—tn tro——affrnity UL,:)U <<
5x 1p.7 M fror cann0| d CBI - ME' = 5735
Pl o cicH; | Me =211
O a Cl M2
/©/ a MH' = 561.5
14 -CO- Me =215
L L MS2
Q al MH' =565.6
13 CO- Me tr=2.25
~CH ' MS2
racemic a Cl
_Et a MH' =463.6
i co- | TGHL|Me fr=2.03
_ ) L MS2
a MH" = 489.6
1 -CO- —‘Q Me =210
& L MS2
| ci MH' =449.6
18 CO- Bu Me tr=2.01
L L MS2

The compounds of formula (I) show very good in vitro
affinity (ICsp £ 5 x 1077 M) for cannabinoid CBq
receptors, under the experimental conditions described
by M. Rinaldi-~Carmona et al. (FEBS Letters, 1994, 350,
240-244) .,

The antagonist nature of the ¢ompounds of formula (I)
was demonstrated by the results obtained in models of
inhibition of adenylate cyclase as described

REPLACEMENT SHEET (RULE 26)
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receptors, under the experinmental conditions described
5 by M R naldi-Carnona et al. (FEES Letters, 1994,
350, 240-244). The antagonist nature of the conpounds

ofywd 03884 Poddgos Was denonstrated by the 'bgﬁﬂ'r‘n%oosmouls

obtained in nodels of 10 inhibition of adenylate

cycl ase as descri bed REPLAGENENF SHEET (RULE 26) WO

2007/ 000505 PCT/ FR2006/ 001416 - 26 in M Bouaboul a

etiml M. BowgihgiulaChem , 21995, J27Bi0l 13978 3980,9M, 270,
gpnaet : co p. en

19%%51]'327%?5 871 ggs%hgldl -GaaRoee &P Hiergagmacol.

CHerR -, TRy, 24996 poARB. 28339878 FRE Mnt EPHébPQﬂ\aoﬁtaal

cQnpainst acgesdi naLdey ey i vendd omyddgh the CBI
receptors present in thé brain is determined in mce

by nmeans of the ex vivo test for binding of
[ 3je CPEHO4Paatien imﬁrawgnouembﬁhﬁdﬂ(Hbcdxﬂiﬁb to the

d | FEES. L

(TOSAT G W EER by SHIRP AR bR, ReRaoRrer ) he brain
lJ#&;dﬁiﬁﬁﬂﬂﬂﬁd(ﬂ@Qﬁ}ceSBy Te4hs] OF7 thheek nvévactesh for
Ofy 16 BT QN I; AEL.OF 68 81la § O5 Ebgr %éti’g‘yg éﬁen L_gtmﬁ as

CBl1 receptors present peripheral erm
M4SS B Aachnd fof Ripe spgong decsi oplof FHBS Letters

i nhidwia)or y3 5f f @40@4@%@&@1@3@&%&1@& egttpabl., Life
%nsm affﬁ{? }r)al S&d str on, as described in
A S Ear HolT (2004), 20 310,
905-914. The toxicity of t he conpounds of formula (I)
| SeeOnpRtLPLEC YA N bel Ty USEoASoTRAl CATRNL e 25 THUS. v

accordlng %s asp a subjec
| APSTREIEGPT sWh@@ll EqeefiBL yecnmﬁQmSOrpm@w naeyipherally

M@ Cifertllindn COIPr gt QPP of §r nyflé (£2stOr for

an addition salt thereof with a pharnmaceuti cal

aCEYFESBE aQtd, e alidhria ey y %f%%cF"c/at%forcé-:’E’%éo on
hm@m&&@1@&d§ﬂ1dﬂ¥ﬂkﬁﬁﬁbiﬁ tetaul @r@l) .administration, as

described in Rinaldi-Carmona M. et al., JPET (2004),
310, 905-914. '

The toxicity of the compounds of formula (I) is
compatible with their use as medicaments.

Thus, according to another of its aspects, a subject of
the invention is medicaments for human or wveterinary
medicine, which comprise a compound of formula (I), or
an addition salt thereof with a pharmaceutically
acceptable acid, or alternatively a solvate or a
hydrate of the compound of formula (I).

Thus, the compounds according to the invention can be
used in the treatment or prevention of diseases

involving cannabinoid CB; receptors, in humans or in
animals, in particular in mammals, including, in a non-

limiting manner, dogs, cats, horses, cattle and sheep.
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15

Thus, the conpounds according to the invention can be
used in the treatnment or prevention of di seases

i nvol vi ng cannabi noid CBl receptors, in humans or in

3 ' ' articular in mamuals, ing¢luding,. . '
ng%‘?r#w'ts?on%gbﬁgnner, dogs, cats, horses%cgg??‘l%gogﬁg%“ls
sheep. WD 2007/ 000505 PCT/ FR2006/ 001416 - 27  For
exanple, and in a nonlimting manner, the conpounds
ofFdmremarepld,) amd Of aseoa3ipsyihot mephernedhearenipsunds
i 1] r for _the t LAk Lic q. '
REPELEILAT (45 ot e SUIRG) RL/BRYENLALE, e camenca,
diigor deAsticndami afodel itheum Brsekdens, obsespiyehiatric
di g fdeidhs PSYSRRIBA1 WY 9eNghl etChi ZORIRN A on  mood
attention deficient hyperactivity disorders (ADHD) in .
hyhet3HAT ¢ chPFEFRA2  andedidd Wbr ¢heC¥IeEs nenprgessive

di@i@&&i@@ssoc@@cﬁgog\%éh t he Esgeﬁérﬁi%/Chobbgﬁhépﬂa@enia,
suhst ances, i.n_particular in the case _of a_substang .

PR S DBk aBh oy R el B e a1 5P RERER naDiD)  in
allpgleatk idepeindenbyldndnni Goid naldepefmentie Tweatment of
cgﬁRquﬁg f ! ) .accor dj t he _i.nv [ .

15 can e%seafd%écg&n%l%anﬁtfc}gf%ﬁgt hgs reat me ?Egggtromc
misgHaE elcest r 88, DEirddasdarof ipsydieosonse i 0fora genbstance

- PMs Al tafKSr iSRS YendPt 0fn di S0 d8hSrahRe, including

parti cular_ dyski nesia or Parki nson's di sease, shaking -
arid ¢ SHREENARE Chh &0 PR RTIL O IATRFMATEY 1 )
according to the invention can also be used as

icapents. in th reatyyent_of _ _nenory djsorders .
cadi ey o SRR L parorTRite nhS U FRS! paweneion
ofcas?e_nihee devsht ias arrded\'lczdrmdamfes_s' st@5 dikeasereahgent of
SO ddIe LeAIent (alBlLENt b3h BychBERARRYSIeSRigin,

di sorders. Furthernpre, the conpounds®o ormula (1
CRFTHE FEREE nAROFRRABctIVErBgéhtardens, t kB particular

tgakiRRsief | eehemparkehakndls (T a48BadBd thehaking and
treatnment of acute or chroni c neurodegenerative 30
dﬁ§§£ﬁ&§@'including chorea, Huntington's chorea and

The compounds of formula (I) according to the invention
can also be used as medicaments in the treatment of
memory disorders, cognitive disorders, in particular in
the treatment of senile dementia and Alzheimer's
disease, and also in the treatment of attention or
consciousness disorders. Furthermore, the compounds of
formula (I) can be used as neuroprotective agents, in
the treatment of ischemia, cranial trauma and the
treatment of acute or chronic neurodegenerative
diseases: including chorea, Huntington's chorea and
Tourrette's syndrome.

The compounds of formula (I) according to the invention
can be used as medicaments in the treatment of pain:
neuropathic pain, acute peripheral pain, chronic pain
of inflammatory origin or pain induced by an anticancer

treatment.



Tourrette's syndronme. The conpounds of formula (1)
according to the invention can be used as nedi canents
in the treatnent of pain: 35 neuropathic pain, acute

chronic pain of |nflann§E ¥§Ebb%VB°14ls

or paln |n uced by an anticancer treatnen

2007/ 000505 PCT/ FR2006/ 00141&8 ~ 28 The conpounds of
formula (1) according to the invention can be used as
medi canents in human or veterinary nedicine, in the

trngal e, éH%? f%#&@l&f(prgé&Efdg ﬁ ggrgﬁéslnventlon

appet ence’ sugars, car
drdggs, ba c@ﬁ@ﬂs éﬁ dﬁ?dh%ﬁ@@m§$ngilsdb%ﬁﬁhcéy'aﬁ@F@IlnarY

eatd Ut iHeSOr g8 $hel Ne RS At aan&%retd@lttﬂo%@t@?nta pEtite
obe3|t or bulima and also for the treatnent of F

511434 Yy or MARTYRAFST n- dePLFAEA®TI0 di AbBFes aﬁagars,
f aarddhidresdament atudys! | mrtamaalsandorrret@{;pl i Bppetizing

LB Vo THE! PhyERUON aybBfoTes [ of g ticular for

t réeet nenéa taent ppéverbesmt)of oobésiltiynizndandfie alissksfor the
%?% h t t

rls s. 1 ;%f £ e%& %héﬂh&&ﬂ 5fuh§P gﬂggiﬁﬁaéggéﬁﬁent

urthe ounds

10 acEahates t enc héOan@h@l oi?r%%llﬁ“%é: usdd sy spagidemint sand

| e oltifead orfdd PhEY ENthan Qfm@Rsid0idt esbihala (1)
di sorder.s i ar.r hea dlsorders ul cers, vomt

bIa&’ft?3—’L&4|’-]1]”i‘§ar"35D zfd”‘edljs‘b‘F%tPsonl?%r i 48gsher sE{éﬁ freatment
clammlmemerrrﬂmm f dbhdynsy sandepind | ciskeakosb8iated with

%%t q:e at't'%rt%réﬁil%lrso cjlsorderﬁ Ltrg% ocrl ne

origin, car'di dvascu SOt
15 theroscler05|s henorrhagi ¢ shock, septic shock

o rald QN Ctkﬁé 08&%&u§d52§fc@o%ﬁﬁ ﬁ f U&ééé’fdmg to

pulnnnary di seases, Raynaud syndrone,
f &Y | MY SRtdGRderdan prieg erIFﬁEF%bo?S TP@@J—WWy in the

pm&@%ﬁﬁ@ﬁt'éﬁﬂ”ﬁ%éﬁ@ﬂ&ﬁﬁﬂ“§§a§§§trbﬂnt@§E1ﬂ§y|@isorders,
i.sea and eur0|nflannatory dhse ses

ﬁlré Gi ra”‘r't hP £rES 1 e¥ETLEARE" urinary

dlsorders, liver diseases such as chronic cirrhosis,
fibrosis, hepatic steatosis, steatchepatitis; and also
disorders of endocrine origin, cardiovascular
disorders, hypotension, atherosclerosis, hemorrhagic
shock, septic shock, asthma, chronic bronchitis,
chronic obstructive pulmonary diseases, Raynaud's
syndrome, glaucoma, fertility disorders, preterm labor,
inflammatory phenomena, immune system diseases, in
particular autoimmune diseases and neuroinflammatory
diseases such as rheumatoid arthritis, reactional
arthritis, diseases resulting in demyelinizaticn,
multiple sclerosis, infectious and viral diseases such
as encephalitis, cerebral strokes, and also as
medicaments for anticancer chemotherapy, for the
treatment of Guillain-Barré syndrome and for the
treatment of bone diseases and osteoporosgis.

According to the present invention, the compounds of
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30 arthritis, diseases resulting in denyelinization,
multiple sclerosis, infectious and viral diseases such
as encephalitis, cerebral strokes, and al so as

Qe %'ﬁ?%%ofsg“:} anti cancer chenotherapy, p {:E’Pmﬁ%@oségomm

treat nent of illain-Barre syndronme and for t

treatment of bone di seases-aRB8 esteoporosis. According

to the present invention, the conpounds of WO
2607medes505 IPCT/aRR006 00mas6 paxFictdewul agd ) Zew the

OErEBéEaEQBE'nyaﬁmﬂﬁ%aﬁéht%hefoPrQﬁﬁ!alﬁOQﬂﬁg revention
nmedi canents for use in the prevention and treatnent

ofinﬁsyEﬁﬁ‘PF]@e’ano‘?%er%qurifPtﬁaﬁ"t iddmogdeTsohi 2BphpapFacular
aktBAkophrealiGi t h)éﬂﬂie&ﬁ:hldﬁty gl sergler s kAR ctivity

hyper ki_neti c dren; nenDr nitive deficits;
SR R el S aER i  COR) R ey ana
webhddawak andefabateo w thdphwadl , dapdndente, or nicotine

C%ggh& grOd‘at%h%%]u%rlatH?% | x?é?e%n 1%(\40%&0 withdrawal,
par Feul e conpoun ormu according
t @ntihécigt§s ent chipaArc ogurcdegknggeatiivet Ha seasest- msnt
and prevention of appetite disorders, nmetabolic

di sorders, gastr0|ntest|nal dlsorders i nfl ammat Qry
pW@ﬁ@neﬁﬁr %ﬁﬁﬂﬁ?%&steﬁhalséﬁ@&?uQﬁ§p39§hoﬁQ§mula (1)

dagebdaifig alcobht gepsRERNCind@dt NbLObRe of use in the
its as

d A di t f t t he,
EBSBRToRhyentin  SATATEOATD 1 6 useoBh Cat Forp Rt o7
f meaballt), c?;tbcphkmceut gaaltlrplact@e:m:ﬁablle sallisorders,

t?ﬁ%?%@@@ﬁﬂ]‘éiﬁ%ﬁoﬂ{ n'&ydrat grﬁnéllrgbere Syl e Cahc%aseases,

treatnent o I SOr der ease
aEéVéhOAééor@i-ﬁ@r@%r%notqrﬂé?Ol’m cepgssiescy, apnd nicotine
paegentiendy.i nvention rel ates to phar maceuti ca
conpositions conprising, as active ingredient, a
conmpound according to the invention. These

phacordenyi cal cemrp@si itonaspeenktai han gﬁf&fs&éﬁti v:'andmeion

of at | east ong, ound . accordin vent

e A M L LS AN ESp
aphhemsCeuhecphéyn&@@ﬁpﬂaﬂHQIsalts thereof and solvates
or hydrates thereof, for the treatment of the disorders

and diseases indicated above.

According to another of 1its aspects, the present
invention relates to pharmaceutical compositions
comprising, as active ingredient, a compound according
to the invention. These pharmaceutical compositions
contain an effective dogse of at least one compound
according to the invention, or a solvate or hydrate of
said compound, and also at least one pharmaceutically

acceptable excipient.

Said .excipients are chosgen according to the
pharmaceutical form and the method of administration
desired, from the usual excipients known to those
skilled in the art. |
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-an _ant

accept abl e exci pient. Said excipients are chosen
according to the pharnmaceutical formand the nethod
of adm nistration 35 desired, fromthe usua

SHE BREBLREOIE 0ot 0ss, S 1O hoRpimaioonase

phar maceuti cal conpositions a6cerding to the present
i nvention may contain, along with a conpound of
f 8heul pidinacmec {erl norejwoshiéioast | vacegiedd entto  the

thEse!m? 9k 31%1'091 'ir!&?z tcro?ﬁtaq‘?ﬁt Slordd &y dlys A d@éﬁpé\ﬁ‘:’i’d of

i seases | ndi cated above. US a subject of
pEesBR-ai dfént C&% |(©Tamege) pi%ﬁhmfceﬁlﬁ%%ﬁ Je‘éﬁ‘ﬁfﬁ%@-’f?rrl%n’éhat

ceat abRi ngsd COAPOPAE OtrehohaHta (F) 8REOrdisgréersheand
pr.esent |nve tion % gglned 10 with one (or nore)
h

aéﬁ?@ésﬁﬁgFB ieate 8H®rrom one of the follow ng
t herapeutic cl asses: - another cannabi noid CB,

r ept or _ant agoni - annapLn CB2 r tor

n@% at of; SUan®g glgFengF% I?r% 19ln;ecepY BELSH %Ls  also
aphagoarsttical -camposveionng mt;amunm tal t opmpound of
C%E}nH:I‘ﬁaQtﬁg%'c%‘rdmg Q:od'éﬂt,ﬁ:]ﬂlcesen@ D& Qe KEmbined

em a agent or
an-thﬁélecH@FfeW@dl @rﬁb&V@gémgredwtarﬁh%%eﬁwn one of

aﬂﬁbhQBlQBWhn@beﬁékﬁpéﬁeﬂb cla%s@BGOtlne agoni st or a
partlal ni coti ne a%gn an anti depr essant €
1 Tef

ant i ps§ERGEPE GR7A E%@x?@lly?‘?‘&epto P RREPeh
agent arcannabﬁhpﬁdlCB@rnéca@t@gembdulatan opioid

ant agog{qsgnﬁ;%ge%ﬁﬂ 11 g'ré fgé#w?rgg&gg xl"i‘%@t 30 -
an agen usernt conhol 1snf or
- a converting enzyme inhibitor;
- a calcium antagonist;
- a diuretic;
- a beta-blocker;
- an antihyperlipemia agent or an
antihypercholesterolemia agent;
- an antidiabetic;
- another anti-obesity agent;
- a nicotine agonist or a partial nicotine agonist;
- an antidepressant, an antipsychotic or an
axiolytic;
- an anticancer agent or an antiprocliferative agent;
- an oploid antagonist;
and also:
- a memory-improving agent;
- an agent for use in the treatment of alccholism or
withdrawal symptoms;
- an agent of use for treating osteoporosis;
- a nonsteroidal or steroidal anti-inflammatory;
- an anti-infective;
- an analgesic;

- an antihistamine.
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mﬁthdramal'synptons; - an agent of use for treating
osteoporosis; - a nonsteroidal or steroida
anti-inflannatory - an anti-infective; 35 - an

anti hi stam ne. WD 2007/
P@?/EE§888PBB?§1 .31 The expression gﬁglo%%%g poiaie
AT1 receptor antagonlst— 3ls-i ntended to nean a

conpound such as candesartan, «cilexitil, eprosartan,
iTbesampaeﬁsﬁogaﬂamgﬂmnanﬂinnﬁI mlressreptoneankagdhist "
t re\al a 5 1nﬁ§ aSONPOLALS, -+
tE ﬁ?'{ée@%%ssy’b rﬁé%%l nnq”g ggﬁ Pﬁ;elg : a di uret‘?cﬁlr art
SGEﬁeﬁétthnﬁﬂﬂQﬁﬁﬁQﬂQulHébe$ﬁét@@rmIQﬁﬁﬁRW1|P@t3551umr

eBZM@EakEEhbkn*e@b o 1, ntt%'i@tﬁféat&amn ¥ G mand éé@lﬂ of
as, al acepri |, enazigge 10 ca topn cilaz

eRBRERr FPIPEHACSp CREL Y.h%ﬁﬁﬂ.?oﬁgﬁned with
| ksnapetbc BOEX BB hydroﬁhﬂ.blﬁd»ﬂlhﬁ.bha.d@m napril,

ramprit, spirapril, tenocapril, trandolapril or

zof enopril, each of these conmpounds itself possibly
b&hrg teombi hednwetbiag lendiyineetimhsbictras is intended to
hy, QgﬁchuQrOE%h%éh%%.orogeﬂanaﬂﬁlds}aegprwuth A Eah LU 1,

antagoni st suc i ne tiazem fel odi pi ne
oFapEPRPaART | . Tﬁéltaénamma—al ci urﬁreariitaéwrﬂwst " jenalaprilat,

| BbgNdegrt @, Mean @i ddheonmpound 1sdshopsian odi phéd@xipril,
ar ani, di_pi ne, beni di pi ne, ge pridil, cilnpjdipine

dPPELAIBRY L&t oni di BRABEEPRYdr ochl of P8 RY hanol , f3RikAPril,
f ekndcpppe]l, |&mahqblﬁprlﬂaormqmﬂumoﬁmmmanedtnlmf these
hydr ochl r|d ' m br.ef.r adi | | orj.de,
n¥caP§|pgne %E¥¥ ﬁé?siglﬁllbe %ﬁj cg%?%%%?piﬁgga a
ndsulral:pi:neucm tarseﬂrdaqmmlonoe:rmzmdﬁe @r redapeanide, or
Thectherm " betar bl gekergy Ha%dﬂltsecndegubﬁ ”EQE a LRIPeUNMhe,

such as acebutol ol ,  al prenol ol, anosul al ol
afbLERBEBN, [SBOSERABROPY BEFAR8MAL: bet axol ol ,
bevant ol ol , - bi soprol ol , bopi ndol ol , bucunol ol

buf etol ol , buni.trol ol ) )
Le term "calcium antagonist" is intended to mean a

compound such as amlodipine, aranidipine, benidipine,
bepridil, - cilnidipine, diltiazem, efonidipine

hydrochloric ethanol, fasudil, felodipine, isradipine,

lacidipine, lercanidipine hydrochloride, manidipine,
mibrefradil hydrochloride, nicardipine, nifedipine,
nilvadipine, nimodipine, nisoldipine, nitrendipine,

terodiline or verapamil.

The term "beta-blocker"™ is intended to mean a compound
such as acebutolol, alprenolol, amosulalol, aretinoloel,
atenoclol, befunolol, betaxclcl, bevantolel, bisoprolol,
bopindcolol, bucumolol, bufetolol, bunitrolol,
butofilolol, carazolol, 'carteolol, carvedilol,
cloranolol, epanolol, esmolol, indenoleol, labetalel,

landiolol, levobunolol, . levomoprolol, mepindolol,
metipranolol,_ 'metoprolol, nadolol, nebivolel,
nifenalol, nipradiloel, oxXprenolol, penbutolol,

pindolol, propranclol, salmeterol, sotalel, talinolol,
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but ofil ol ol , carazolol, carteolol, carvedilol,
cl oranol ol , epanolol, esnolol, indenolol, |abetalol,
| andi ol ol , | evobunol ol, | evonoprol ol, nepindolol, 35
nﬁp 569?b9b50§9topf0|0| nadol ol , neblv? ?PFRZ°°5’°°1415
enal o ni pradilol, oxprenolol, penbuto
pi ndol ol , propranol ol, sal reB2rel, sotalol, talinolo
WO 2007/000505 PCT/ FR2006/ 001416 - 32 tertatolol,
t tersetololy i mdlabolednotamellodr, xiabeneiroll. orThebemodol.
"antihyperlipidenic -agent" or
antlhypercholesterolen1a agent" is intended to nean a
5TBSnpound-&Hbsen fiBRFihpParésrsdeniss al uAast'e, or

beahebh@bercheaaEta&@uemlelmggﬂ&waie,1ﬁtéﬂaéabeaemean a
cl oflbrate gﬁoflbr fe or{ nofi brate; .statins

( BREPegR r EBGECEs e THRH bi 13?-%3 o5, a‘i‘%rv%%‘ﬂ%%?’ﬁatef
f bevasbaktke, sotiewaf ilkawast, at idipywEvasited, n,cldnofibrate,
r8§8¥§%&3£5? % O%E%%%%Fatlmfégofabra oun S fggaEMWG CoA
aci pi-fox, —al um nam ni PC6t | nate A7acost er o

chetlestgpam nemhembgrhyr oXi neuChegI uasl , nat.:@rvwmtm,

”!f%ﬁ%@ﬂé&?n ni cot bRk gmaci d, ?s eséawﬁterol ﬁfavastatln,

tiadenol. 15 The term "anti diabetic™ is intended
n’EQﬁuHa%ﬁfﬁéBndOfbé%ﬁﬁ%@a‘%ﬁloné’%f & hECPBPMEH; nﬁuCh as
chaspemox, Sul f opyhurieas, bi gupidiNese, azacosterol,

al pha- gl ucosi.dase _inhi bitors,. thiazolidinedi ones
RO Ehy SeR e e e Y “FReh B MEceritrol,
caibataondee, chl adppajariicde, aald,bendetradeitosterol or

F&ggé gilde gliclazide, glinerpiride, glipizide,
I qui one gl i soxepi de, gl ybuzole, glym dine,
netahexanide metformn, mglitol, nateglinide,

pirRg! kkagon: mﬂﬁﬁ%ﬂﬂéﬂlékhlé0§h9éﬁ&@é°ﬁ8 mean a compound
tol azam de, tol butam de, troglitazone qr. voglibose,

aRBLOBEEBI| nsHO n ARE i nsfi n §H§Iog§°'ﬂﬂ¥%ﬁﬁrn classes:
" gﬁmfbﬁylaﬁéasobeSI t ypogeshidises pt endedhighaFRitdsidase

DEHBOHBE ah ne, ST A S S ol @S bigrangiRe, such as
acarbose, acetohexamide, carbutamide, chlorpropamide,
glibenclamide, glibornuride, gliclazide,rglimerpiride,
glipizide, gligquidone, glisoxepide, glybuzole,
glymidine, metahexamide, metformin, miglitol,
nateglinide, pioglitazone, repaglinide, rosiglitazone,
tolazamide, tolbutamide, troglitazone or voglibose, and

also insulin and insulin analogs.

The term "another anti-obesity agent" i1s intended to
mean a compound such as amfepramone, benfluorex,

benzphetamine, indanorex, mazindocle, mefenorex,

' methamphetamine, D-norpseudoephedrine, sibutramine, a

topiramate, a lipase inhibitor (orlistat or
cetilistat), a PPAR agonist (peroxisome proliferator
activated receptor agenist), a dopamine agonist, a
leptin receptor agonist, a gerotonin reuptake
inhibitor, a beta-3 agonist, a CCK-A agonist, an NPY
inhibitor, an MC4 receptor agonist, an MCH (Melanine
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nmet hanphet am ne, D-nor pseudoephedrine, sibutram ne, a
topiramate, a |ipase inhibitor (orlistat or
cetilistat), a PPAR agoni st (peroxisome proliferator

f‘ﬁbi ¥8b990b8eeRt Or agonist), a dopanine f&ﬂtﬁﬁeoé/@@mm

eptin receptor agonist, a serotonin reupta

i nhibitor, a beta-3 agonist,3a €CK-A agoni st, an NPY

i nhibitor, an MC4 receptor agonist, an MCH (Mel ani ne
VEoROoentge0508 REWRPD06rECERTeT FontLpREHE r aBingorexin

HaEBRASY , I &C S P I AN Sl se @R RE BXLBr, AGeNI Sipudd (11-
phosphodi esterase, i nhj Qi tor, an 11(3HSD_&$1- 3-hydrox¥
R bR aCTEny i ST he Ao da e o, BpRipyLor, A DER-TV
(@Bmﬁﬁbt?ﬁklpe@élbdﬁé@sé\/)l\mhiibiHiQ:rilé:oEtéh: ol aHiBealdnd H3
agoni st _(or,inverse agoni st a [ A
BHPBEFGphi (P act BTISARE | v AETEE (G o BUFR rof by
SHenebagoghélr Fecepidr dgoiwastive, gar eHsn (thwidt diormaone
di ’ f e T) i nRi:bi

DRoCEROAYEEhe)  2RCaR” BARG S bRl Ricuisor.
18iapvagérrsrola gawldemndissiabs ecéPEDY) antlagodidor.a 2

SFE@BBMBE&?@S%Q%@ urBse) (Se: bl ter, c8yPBe8PhedEnone
glucose, ,fatty acid or dicarboxylate transport

i ARFBPPBrSCa SRT2IAREAGORFSEOLE SFHIBSRRPRgoM sRIGRIGE, 2

beabkasbplagonhrstesdbuThset ergun)opishdbabbagori Sphosshate,
inﬁended to ﬁEﬁﬁ%a conmpound_such, as nalt{ee%mne,t ‘
ndLBXERE or RAFEf endS Fhe Rkpr eSETBIPRGERTS f or CTRARSPOT
i hnhheiteeat renbHEE a2@agiocdlsdd.i ss &FTwidihichgovaist or =a
s%gmhgg§5 5§ohg5gpded to nean acanprosate, .

benzodi azepl nes, beta-bl ockers, clonidine and
car banazepi ne. The expression "agent of use for

trgat | frRSRAAICS! Sntagddbnigtirnt eadethdtchd®@ntof Ohean a
exa bi sphosphonat es such aiaetldronate

| e,
cFBIgBBH%Fe?u | Bar BRAFESEPRP sBALBRAPE. OF ARBOFEERESt o

the present invention, other conpounds  with

L hyperliplidem a,_antihyperchaol esterolem a,_30
Rbr o SRt e R S el YRR CISSED AL OLAR Mt datpent of
alcoholism and withdrawal symptoms" is intended to mean
acamprosate, benzodiazepines, beta-blockers, clonidine

and carbamazepine.

The expression "agent of use for treating osteoporosis’
is intended to mean, for example, bisphosphonates  such

as etidronate, clodronate, tiludronate or risedronate.

According to the present invention, other compounds
with antihyperlipidemia, antihypercholesterolemia,
antidiabetic or anti-obesity properties may also be
combined. More particularly, compounds belonging to one
of the following classes may be combined:

PTP 1B (protein tyrosine phosphase - 1B) inhibitors,
VPAC 2 receptor agonists, GLK modulators, retinoid
modulators, glycogen phosphorylase (HGLPa) inhibitors,
glucagon = antagonists, glucose-6-phosphate inhibitors,

pyruvate dehydrogenase kinase (PKD) activators, RXR,




10

15

20

25

30

35

conmbi ned. Mre parti cul arlry, conmpounds bel onging to

one of the follow ng classes may be conbi ned: PTP 1B
(protein tyrosine phosphase - 1B) inhibitors, VPAC 2

r QS RiY7 AP EE S, GLK nodul ators, retingicd/rk2006/001416
nmodul ators, gl ycogen phosphoryl ase (HG.Pa) inhibitors,

gl ucagon ant agoni sts, gl ucose%-phosphate inhibitors,
pyruvat e dehydrogenase ki nase (PKD) activators, RXR,
WEZR 09¥ 06850 Sn e ron6/ 66LF16(sadizm  fapep@enKRglucose
MochH e 1S e SGL T ;L(rﬁﬁdiltﬁexd&ependﬁ-ﬁtp gl UePRB esteryl ester

transporter) inhihitors chol esteryl ester

tr Ee{erpr oPEPHFPAN] bjrrfﬂa'*]gl éﬁﬁal et @At aSynthetase
iIﬂﬁHﬂHﬂHdtsSqw@i&h@n@péﬁbﬂﬁaﬁsenhhhhb@t&rs, trlglycerlde
nthesis i b| ars, | ow,dens

d
Sﬁ%b %erlsh)e r}he%)é‘ptt or° i n rs OIWBA?%nﬁﬁl B t&f"?oPro ein)

'Fmt(cfxr uthdeeerg, 6-18aghosphabaseYsi ntiBRdme s ( FEAREoSe-

(%P g%% éHEWe regﬂh?bggi%ganSCH é écocaine—

(‘rrel anocor frodul at’o
oraéGH tleé@é?gﬁ“meg@@taﬁ agorFaRecript he @ﬂ@uhﬁé@@ﬁr cal MC4

Cq%%$ﬁﬂddaﬁtfﬁ the preseMtacdrvent bl f U, receptor
subl i ual subcut aneous, i ntranuscul ar, intravenous,

t G N4, 15 intratracheal, intranasal,
transderrml or rectal adm ni strati on, the active
e ent f f or mu above.. or the ssible
L oS ol A BRRNSe QI oh e BRPSLERS prgsent
uninvexdmion stréplron foral, as ssubtibagwed W t hsgbantiangous,
p'?:’i‘{ ‘f-r?i‘!;tduclhr exci IOI er!l‘E:?avér?o@Q ani mal g, ?Qlto humgge,q
or tto

bel ngs e ‘proph y axis or treatnen t he above
ditssrddrachieadisead@Sramiéadppr ofreaseegRRd  or  rectal

a@r@rﬁ!natsrt&taqtqrbﬁ Or BRei r&&ﬁlﬂﬁef%@&ed&@htor@f formula (I}
adm ni strati on, such. Eiﬁtabl ets, soft hard . 25 ggl may

SiCes ,OpoldRr BOS G RAGI ES1YAK SoroH qﬂtr%ngh‘:c’ﬁe
shepeadmbnsstenbli niguak, 1huﬁ©abdhﬂhu&tma¢h®®| form, as a

| Bhtage atand LALERnsal ARALOLALLALLED fOLNTouLRS o

mnisStra
t paig@dsmbnd stmcdrttamnubemgﬁr aﬁqscuﬂ:lfaﬂ! prophylaxis or

| RLILAVLGROYS of the above disorders or diseases.

The appropriate unit administration forms include forms
for oral administration, such as tablets, soft or hard
gel capsules, powders, granules and oral solutions or
suspensions, sublingual, buccal intratracheal,
intraocular and intransal administration forms, forms
for administration by inhalation, topical, transdermal,
subcutaneoﬁs, intramuscular or intravenocus
administration forms, rectal administration forms and
implants. For topical application, the compounds
according to the invention may be used in creams, gels,

ointments or lotiomns.

By way of example, a unit administration form for a

compound according to the invention in tablet form may

comprise the following constituents.
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and inplants. For topical application, the conpounds

according to the invention nay be used in creans,

g oe8ys or lotions. 35 Byvvayo

u?l;c? %\%?n”rﬁ stration formfor a conpound 5??%“3’5’%81415

the invention in tablet form3Bay conprise the

foll owi ng constituents. WD 2007/ 000505

PCRTFR006/B0akbing 35 tiEanpomntiaweor di ng to 3hed mg

| nyeptidy 50.0 my  Mannitol 223.75 ng Sodjum 553 45 ng

croscarnellose 6.0 ng Corn starch 15.0 ng 5 '
rHRAGRTMRA 9 ul ose 2.25 ny Magnesium-0 mg

stcﬁﬁratsa;a?rcgmg For oral adm nistration, the dogg @fy mg

ein red| ent dm tered per day may reach from
O iﬁl a‘]ﬁ?ﬂﬁ‘ nore dosage i mt-a@Aedg

pmﬁga’rmlqm Gs.t(b’aﬁate 50 ng/ kg. There may be spedq fg Gng
cases where higher or |ower dosages are appropriate;
such dosages do not depart 15 fromthe context of the

i Reanhteoml Adobrils hygatoonhetheualoges actk iaetivdaeldgsageent

 SRREARLIRhed %é@c@azp%ﬁgmreaﬁ%d(ﬁtgadm ni s ralfq8 ng/kg,

physi ci an accordin nmet

aﬁaltﬁeewePﬁhtm%e reATRIR e igttad@y  pasifenablao 0. 02 to
Acoordi/mg .t o anot her of its aspects, the present
invention also relates to a nmethod for treating the

pat hol ogi es i ndi cated above, which conprises the '
adhinieniest mayi obet ospe@hfientcadean wiidect h\i@h@@seoef Aower

IR %ﬂ??ﬁ%ﬁ%% i o SHE oroRaPR 5, m9g vipRart

tt#épébft SOZIEEI00605 HET/ ER606400148ccordBg to the
usual practice, the dosage appropriate to each patient
is determined by the physician according to the method
of administration and the weight and response of said
patient.

According to another of its 'aspects, the present
invention also relates to a method fof treating the
pathologies indicated  above, which comprises the
administration to a patient of an effective dose of a
compound according to the invention, or a
pharmaceutically acceptable salt or hydrate or solvate
thereof.



CLAIM5 1. A conpound corresponding to formula (I):

Rl i R32-NNX-R2 RS m 5 R4 in which: 0 o0 S 11 - X
represents a group -G, -S2-, -GN- >-CGNR6)- - R1
r rogen aton1or a (Cl-4)

gm?ﬁq% rgebpl)%jesents a (C1-C12)al kyl §W%ﬁ2396/001416
unsubstituted or substituted&énre or nore tines with
substituents chosen independently from a hal ogen
atom a 15 hydroxyl, a (CLOCAIMSoxy, a

(Cl-C4)al kylthio, a phenoxy, a trifluoronethoxy

radi cal, a difl uoronethoxy rad|cal a

di%f uorforaanmauHl corraaRANdian B thammule ofthyl t hi o
radi cal; a nonaromatic carbocyclic (C3-Cl2) radica
20 which is unsubstituted or ﬁubstltuted one or nore
tinmes with substituents choseh' independently from a
(Cl-C4)alkyl, a (C C4)a| .a?(Cl C4)al kylthio, a
fluorine atom a h axyl , a tr | uor onet hyl radi cal
a 25 difluoronethyl rg \ |, a trifluoronethoxy

radi cal, a difl uorgmretho radlcaM) a
trifluoronmethylthio rad|cal and a difluoronmethylthio
radical; a methyl substjtuted with a nonaronmatic 30
carbocyclic (C3-Cl12) radical which is unsubstituted
or substituted one or nore tinmes WO 2007/ 000505

PCT/ FR2@0D&/H I 416 - 37 with substituents chosen
i ndependently from a (Cl-CA)alﬁ%l, a (ijcn)alk04y a

|
+-C-, -804+, -C-N(R)- ; —C—N(RQ-

- R; represents a hydrogen atocm or a (Ci1-Cg)alkyl

- X represents a group

grbup;

- R; represents: :
s a (Cl—cn)aikyl which 1s unsubstituted or
substituted one or more times with substituents
chosen independently from a halogen atom, a
hydroxyl, a (Ci-Cs)alkoxy, a (Ci-C4)alkylthio, a
phenoxy, a trifluoromethoxy radical, a
difluoromethoxy radical, a difluoromethylthio
radical and a trifluoromethylthio radical;
e a nonaromatic carbocyclic (C3-Cip) radical
which is unsubstituted or substituted one or
more times with substituents chosen
independently from a (C1-C4alkyl, a (C1-
Cylalkoxy, a (Ci-Cs)alkylthie, a fluorine atom,
a hydroxyl, a trifluoromethyl radical, a
difluoromethyl radical, a trifluoromethoxy
radical, a difluoromethoxy radical, a
trifluoromethylthio . radical - and a
difluoromethylthio radical;
¢ a methyl substituted with a nonaromatic
carbocyclic (C3-Cy2) radical which is

unsubstituted or substituted one or more times
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(Cl-C4)al kylthio, a fluorine atom a hydroxyl, a
trifluoronethyl radical, a difluoronethyl 5 radical, a
trifluoromethoxy radical, a difluoronethoxy radical,

a [ Q#?# lthio radical and a

m4§té#%ﬁé y io radical; a phenyl, bgﬁ§fF32°°6/001416
benzhydryl or benzhydryl nettdd +radical, in which each
phenyl 10 group i s unsubstituted or substituted one

or nore tiwiEsh westthssubsentaentisosdnséndeprddpendent fyom a
from a hal gge 1a hydroxyl, a (&l-£4)2a a
(Cl-C4)aIk§%y?4§£Pﬁ%th [ened?%xy, a é&éd@@%}%ﬁ%ﬁb, a °
15 trifl uotenBehglkyhtRi®| uar ShBerine gtom, a hydroxyl, a

di f1 uor onmatdiGYao rbrtddHyuor opRghexy, a 5 difluoromethyl
trifluoronethylthio, a difluaronethylthio, an

S(O, Al k alan osf0) nAR roFeTstoxy  radical,  a
(C1- A4) al il faardremdtigiaupradcad, phenytlrifadicgahethylthio
substituted wiith a et er.acyclic radi.cal. chosen f.rom
pyrrolyl, ra}d’r#cc?gzﬁnﬁ,a p(){/lri glyciroér}e%wlrct S )ﬁa,dejscﬁld

het er ocycl* & r adi palenlydi,ng unkebsylt ut ed lemzhydryl or

substi t ut | j (o] ; e

substitue%%% c§5§§ﬁ33%333é2§§%¥$£ffrg§1gh“ﬂ%ﬁoﬁéﬁha gﬁpyl
or a (Cl-Gﬂ%%ﬂkyﬂsgr¥ﬂﬁﬁbs%ﬁ%ﬂl I Fﬂadﬁéhﬁtsﬁﬁ§ﬁﬁtuvéﬂ or
With a phe@tle or @inENOXYywith Whi gireaschbubhAesY! chosen

group is .unsubstjtuted or substituted one or nore
Ui mes. 30 W tt]l}’enfﬂécf&has%’ﬁtlioﬁﬁé'p@rﬁ%?m?/ hygreavL.

hal ogen atom a (bydtoallkyla (Cl- &) al kyt;-&)alkoxy, a
(C1-A4) al . enedi gxy, cyano, ni.tro, a

trifluor o#%t%%l?en%%&%ydor orr%t hylc,ayagyo’di fl %or orlflejtqw%o%y, a
a trifl uortenstlivexpmext®d .t ri f | @or ometdhflubiromeghyl, a

di f1 uor omef; phicfothe thidxyS( O NAL K 0 0pPr1 80-QREQUBAL K &
group and a (Cl- C4)al kyl carbonyl group; WO .
2007/ 000565 IpCHorRIEEENd¢dps 2 diflucromethylthio, an

S(0)sAlk group, an O0S(0)jAlk group and a
(C1-Cs)alkylcarbonyl group;

* a phényl radical substituted with a
heterocyclic radical chosen from pyrrolyl,
imidazolyl, pyridyl or pyrrazolyl, said
heterocyclic radical being unsubstituted or
substituted one or more times with one or more
substituents chosen independently from a
halogen atom or a (C;-C;)alkyl group:;

e a phenyl radical substituted with a phenyl or
a phenoxy, 1in which each phenyl group 1is
unsubstituted or substituted one or more times
with substituents chosen independently from a
halogen atom, a hydroxyl, a (Ci-Csalkyl, a
(C1-Cy)alkoxy, a methylenedioxy, a cyano, a
nitro, a trifluoromethyl, a difluoromethyl, a
difluoromethoxy, a trifluoromethoxy, a
trifluoromethylthio, a difluoromethylthioc, an
S(0)pAlk group, an 08{0),Alk group and a {(C;-

- Cuyalkylecarbonyl group:;
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- 38 a 1,2, 3, 4-tetrahydronapht hal en-2-yl which is
unsubstituted or substituted one or nore tines wth a
(Cl-A)alkyl or a trifluoronethyl; a pyrrolyl,

3P0 YapoBfEL Yo PYLsrOLY S Vet PR g0onazs

unsubst ituted or substituteglswth one or nore
substituents chosen independently from a hal ogen
atom a (€la )alkyd- @emwrmdphﬁhmmﬁyl which is

group; 10, j I I ol,3-2-
R3 represen?@bggig‘lit%gy OFkyﬁ {[‘(Bé%y @?cbgl (%lrfyltlmes
- R4 represeht s Cpﬁéﬁﬂlkw% @FF ias taddpemiomsted L or

substit utedaorkgy pre 13 ¥R, 2 161 sug,}haygnt Spydezolyl,
chosen |ndepen ently froma halogen atom

(Cl- C4) al kyFyla (eiesnlal KGR0y ygﬁoth&azolyl radical,
di fl uorongabhyl raghgatala tribéiwgonmetdhysubaeci eated a or

di f | uor onet di,cal ,, trifl uoraonethox radj cal
o SOy A BERP b RE B an Wiy Ae o Bhp: 3 it Efluents
repr esent shasghenydlepandantyuhsabsai haledenoatom, a (Ci-

subst i L uLedh NG OIaBU di RSl ¢ RusSHbiblhye Y ou

chosen in rom.a hal ogen atom

(Cl- C4) al xygn an(i@l e4yal Rexgn H- @%hwlladol 2-y1;

di fl uocongt hyl -ddigadles @ i fle ?L@g)glhwl radjrcal 5 25(c;-
a difl uororreth y radical, a trifluoronethoxy

radi cab?) SR k group or an OS(O nAl k group; - R6
represent g, arhpa‘eegamsataomngl( Gih{#) alikylunsubatituted
represents

30 in Phe® ng’:’tlt ;:g%b%lee c()Drr {fﬁscgg& ﬁ%%t%aﬁﬂﬂﬁﬁents
aci ds, chodenl sdnidepehslehnddm offlhgrdr ateshadogen| vatem, a
G e S TR S () 5 o5 oo, s
pCT/FRQg@épgggmgghyl radlcal a trlfluoromethyl radical,
a dlfluoromethoxy radical, a trifluoramethoxy
radical, an S(0)pAlk group or an 0S(0),Alk group;
- Rs represents a phenyl which is unsubstituted
or substituted one or more times with substituents
chosen independently from a halogen atom, a
(C1~Cs)alkyl, a (C.-C4) alkoxy, a cyano, a
difluoromethyl radical, a trifluoromethyl radical,
a difluoromethoxy radical, a trifluoromethoxy
radical, an S(0),Alk group or an 0OS(Q)xAlk group;
- Rg represents a hydrogen atom or a (C1-Cy)alkyl;
- n represents 0, 1 or 2;
- Alk represents a (C;-Cs)alkyl;
~in the form of a base or of an addition salt with
acids, and also in the form of hydrates or

solvates.

2. A compound corresponding to formula (I}, as
c¢laimed in claim 1, in which:
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- 39 011 - Xrepresents a group -G, -SO2-,
-C-N(R6) - Rl represents a hydrogen atomor a (Cl-C4)
al kyl group - R2 represents: 5 a (Cl-Cr)alkyl; a

noRAL QR ocyclic C3-Cl2 radi cal i
A B s PefrRatys pogess

unsubstl Or substituted one or nore

(Cl-C4)al kyl group; a nethyBgsubstituted with a
nonaromatic 10 carbocyclic C3-Cl2 radical] which is
unsubstituted or substituted on Ior nDre imes on the
carbocycle with a (Cl-C4)al kyl ; eny Mﬁ@h IS
unsubsty t (& edporesesulssta tgxtcm]_b one or %rbr €. ‘Wi t h

ctom | &'(C1- B AR 4 MRSk B 8 (2 avies

cyano, gr@ugyii f | uororret hyl group, a trifluoronethoxy

gr oup, _anR?(ggﬁ@ggegggup and a (Cl- 4)al kyl carbonyl
group; roma en I, 20 phenoxy, pyrrolyl,

i m dazol yP, SpyGeayr) dtkYbyrazol yl radical, said

radi cal s BeianGor#isdmsdid L&&docmycslhhstctgwlgdr@@ewr which
nore tines  wth which is

C ;.4 benzyl
unsubst it Ertgeduf)‘?ugﬁé gﬁfi?@l t%%/edsmt% u%c?‘ e ¥i%e§Ton™or®
t he phenylktimaist wishbst i(Cyedit)sldhos eraoumlependent |y

froma hgl qge Cl- al kv
C4) al koxyiil % tﬁ%@% on%ﬁ%QPQ gfeéal “%)h kéy (16?7‘%1; matj"c
group; or C8ubSEYEdEed in C€3héfla| phargglggg| ti orvRiigh is
One o7 { WanSlBkaku@bddidy b eibe: 05 OURS oRBOSAN AN Bimes

RTINS TN

1, 2, 3, 4- t et mahy dslosapht hawkibeR- yl iwhi chunsubstituted or
substituted one or more times with substituents
chosen independently from a halogen atom, a (Ci-
Cslalkyl, a hydroxyl, a ({(Ci-Cslalkoxy, a cyano,
a trifluocromethyl group, a trifluoromethoxy
group, an S{0)nAalk group and a (Ci-
C.lalkylcarbonyl group; or - from a phenyl,
phenoxy, pyrrolyl, imidazolyl, pyridyl or
pyrazolyl radical, said radicals being
unsubstituted or substituted one or more times
with a (Ci-Ci)alkyl;
s a benzyl which is unsubstituted or
substituted one or more times on the phenyl
with substituents chosen independently from a
halogen atom, a cyano, a ({C;-Cslalkyl, a (Ci-
Cslalkoxy, a trifluoromethyl radical or an
S5(0)pAlk group; or substituted in the alpha-
position with one or two similar or different
groups chosen from a (C;-Cs)alkyl and a {Ci-
C7)cycloalkyl; '
e a benzhydryl or a benzhydrylmethyl group;
e a 1,2,3,4-tetrahydronaphthalen-2-v1 which is
unsubstituted or substituted oné or more times
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35 unsubstituted. or substituted one or nore times WO
2007/ 000505 PCT/ FR2006/ 001416 - 40 wth a
(Cl- ) al kyl ; a pyrrolyl, imdazolyl, pyridyl,

pw@zﬁy—},o or thienyl radical, Sa'ﬁ?:m’/i‘ﬂz%'e?oog.us

bei ng unsu stltuted or substituted W|th one or
substituents chosen i ndependdtt|ly froma hal ogen atom
or a (Cl-C4)al kyl group an indol-2-yl or an

N- et hyl i mddth Z2 y(C:-R3) ablayksents a (CL-C5)al kyl or a

(C3- C7) gyd oy g'f 140 '118:‘?’dé§81§§ent;ﬂrﬁ&lﬁfny#‘x‘ﬂg’zgﬁyl

i S unsubstjtute substituted one or nore
wi th substfutyent Q¢ é'-lli’é@élh’ neRGpepbnt 1SR 16 o dl ¢l ®gdeing

?t _0][7} a (%ﬁﬁ|$?ed laof C%u@@t@g( gkﬁ)é)&k Rith ong or more
rifluorone .. radical or an r Oup; -
represent$ %}&mn%l clF O §el§1nsu8§2@|lpl?t“%@nt§'ry from
substi t ut éﬂl@rg@mratmm @rt |arre($:1V\CI; ha BBt gt} S

chosen inge (ClL-

c4) al kyl pa?g%% v, SRR |“beot?f8’$€trh‘€?l Fhica

or an S(O)FhAI krgpnagenzs - RG repr€sealsyd hydrogen  (Cs-

atom ol ac(E1s64)kahkyl; - n represents 0, 1 or 2; -
Al k represents a CI-C4) alkyl; in the formof a base

or of an &ddiXSRFESLNLS wit PhepHswhaghali pasthetituted

f or m oforhyditET 1ed Znsad Y ahdse Bimés CRIMPAUBGLsA8Stuents
clained.in clai ch -X-

1, of formnula
repr esSAPSSE - e%‘?%%%méihﬁ tfﬁggn s%bEPEPQEHT SR o2 R C1-
are asCdeéilkedl, f orat he(C3@¢adponrnds ok for:nfmlfauéi:bmeahyl
claim u , dinclaim1l, of
f or mul ;r qug)a& %n %? O)iﬁi %?é{slght s an -SQ2 group .
and t he @abﬁqﬁﬁﬁﬁﬁ@%at @1‘%%% ethChefﬁmeunﬁbbStheuted
35 COoMpRURES,s#fi thfdllldhd 1dr idbFd 8 fhds with substituents

chosen independently from a halogen atom, a (C;-
Cylalkyl, a  (C1-Cslalkoxy, a  trifluoromethyl
radical or an S(0)pAlk group;

- R¢ represents a hydrogen atom or a (C;-Cg)alkyl;
- n represents 0, 1 o:'2;

- Alk represents a (C1-Cy)alkyl;

in the form of a base or of an addition salt with
acids and also in the form of hydrates or
solvates.

3. A compound, as claimed in claim 1, of formula (IA)
in which -~X- represents a -CO- group and the
substituents R; te Rs are as defined for the

compounds of formula (I) in claim 1.

4. A compound, as claimed in claim 1, of formula (IB)
in which -X- represents an -S0,- group and the
substituents R; to Rs are as defined for the

compounds of formmla (I) in claim 1.

5. A compound, as claimed in claim 1, of formula (IC)



5. A compound, as clainmed in claim1, of fornula (1C
WO 2007/ 000505 PCT/ FR2006/ 001416 - 41 in which -X-
represents a -CON(R6)- group and the substituents Rl

tq,,d?Gz@d-p,mﬂ?gl ned for the conpounds 9&‘1‘/%%'03/&);0)1416

in clarml. 6. A nethod for preparing a conmpoun
formula (I) as clained in—<léddim 1, characterized in
that: a conpound of formula: RI i R3~N CH2-NH N RS

(u) RAMIOWIkcRhir&h REPIrREenRSE and-F8N BRe -asoxiedp nedd the
for a gsommoundafs farnulg (k). I%tra%at%fme%t%r the

with an acid or a functignal der|vat|ve of this acid
of for MAMRCWEIHESC-FRXrm4la ) (T hieRi® 3s as defined
for a conpound of formula (1A), when a conpound of

f or mul (IA%i which -X- represents a -CO_ grou
5 mbst be BPERARedO 2 F O o SGPTBRYRAn &S deoprala (T)
forrrul &S diailm'iﬁﬂ 11%2 c(]JaM)miln whate R iz as idefthed:
for q,%) bq%ﬂl aﬁl) and Hal represents a
. hal ogen a m precfera y chl ori ne, when a conpound of
formula 25 (IB) in which -X- represents an -SQO2- group
must be prepared; or with a halBformate of fornula:
HalCOOAr (V) in which, Hal represénts a hal ogen atom
and Ar 30 represent st _pheny®HpNEL 4-nitrophenyl, so
as to obtain an internedi-af{e conpound of fornul a:
RN 41y
R,
10
in which R;, R3, R:s and Rs are as defined for a
compound of formula (I), is treated:
- either with an acid or a functional derivative
of this acid of formula:
15 - HOOC-R; (III)
in which R; is as defined for a compound of
formula (IA), when a compound of formula (IA) in

which -X- represents a -CO- group must be
prepared;
20 - or with a sulfonyl halide of formula:
Hal-S0;-R; (IV)

in which R; 1is as defined for a compound of

formula (I) and Hal represents a halogen atom,

preferably chlorine, when a compound of formula
25 (IB) in which -X- represents an -S0;- group must

be prepared; '

or with a haloformate of formula:

HalCOOQAr | (V)

in which Hal represents a halogen atom and Ar

30 represents a phenyl or a 4-nitrcphenyl, so as to

obtain an intermediate compound of formula:
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CHNCOOAr R5 (M) R4 inwhich RL, R3, R4 and R5 are
as defined for a ‘compound of formula (1), which is

HHPREPEE7DOPRP3, [ Wi oh e ana Rb are st ORI TRAROS (0001

conmpound of fornula (1), whéh a conpound of fornula
(1Q in which -X- represents a%-CO\l(RG)- group rmust
[

be 10 prepared; - or with an i%bthi ocyanate of
formula R2-N=C=S (I in WQH%NN b3 A defined for a
conpound of fornula (. corrpound of formula

(ID) in which -X- repr
be 15 prepared. 7.
CHz-NH R5 R 20 in ic
defined for (1) in clai 1. 8. A medi canent ,

characterized in that it “@onprises a 25 conpound of
formula (1) as clained in any one of clains 1 to 5,

or a hydrate qQr a solvate of conpound of _fornul a

(1). VP2 0T HAb080s et/ BRoGEE) 001438¢ Asyadegingd for a
phar maeempoboall coﬂpoﬁ&fﬁmﬂa ctmr.actvriichedien sthbhad¢quéntly
gggpg:csgsg?eaon??ﬂn%n aml még fga'r}nu:%% claimed in any
HN(RG)Rz {(VII)

in which R; and Rg are as defined for a compound of

ents a -CSN(RB) group rmust
nd of f ji R 3
g"%d R5 are as

formula (I}, when a compound of formula (IC) in
which  -X- represents a -CON(R¢)~ group must be
prepared;

- or with an isothiocyanate of formula R;-N=C=5
{IX) in which R; is as defined for a compound of
formula (I), when a compound of formula (ID} in
which -X- represents a -CSN(Rg)- group must be

prepared.

7. A compound of formula:

R1
|

NH
In

in which R;, Ri, Rs; and Ry are as defined for (I)

in ¢laim 1.

8. A medicament, characterized in that it comprises a
compound of formula {(I) as claimed in any one of
claimg 1 to 5, or a hydrate or a solvate of a

compound of formula (I).
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5 or a solvate of this cohpound, and al so at | east
one pharmaceutically acceptable excipient. 10. The use
of a conpound of formula (1) as defined in clainms 1

t , eparation of a medi canen f.ar, t
tg%ogtz dr)11;/{%ert!espdrqs"reventi on of diseases in %ﬁ%ﬁ'“&@?s(%““
receptors are involved. 11.- Hge -use as clained in

claim 10, characterized in that the di seases are.
psychi atric disorders, 15 dependency on and

wig har el Lo & SUBSL ANCE,nGOgNL L LXE LAOLASLSyizea in
attenti on an. CconscCl ousness I SOr ders, an acute an
chroni chedur ddegerrpaisgs adi sempesnd2@fl2foTmelase(Bs as

cl ai medhidy (i 1 100y CBaLackerdizathd N ddad the 5 nydrate
di seases are netabol1c disorders, appetence
di sor dét%s, 2 appevrte @ifsoifes scoppednty, andpelgq at least

di abet eshe FRiAM0]d L tSHHHINGE bt LSd IRidigaht 25 13,

The use as clainmed in claim 10, characterized in that

t he di seases are pain, neuropathic pain or pain

i nducedtsy 1wy | cAne ecotpe@atdeont . £36milla (he asedafined in

C!aine%félﬁgzﬁrQJib,qp a&ﬁ r%%g a%gtiggagftgemedicament
di seases are gastrointesti na 'S rde(s, vonT't I'ng, :
di ar r hd®mi §bedetxeatimert s ghdpreventidnseafeslisd® sy in

The usgaflc, Medcbprekal Brl0inchatagieri zed in  that
the di seases are i mMmune system di seases, rheumatoid

arthritis, denyelinization, nmultiple WO 2007/ 000505
P@'ﬂ/.lRZﬁ@@/1@§é4ﬁ§ claé‘i‘}necSlCiﬁf @gias_nﬂﬂ.;ﬂ),i ndharaet&fyzed in
di seases._,16. _.The yse as clained in claimlp .
char acftzlﬁtZedtlf‘% ﬁﬁﬁ?afﬁg ditEEas RBBT Ao HG| nBfsgrders,
di seaseiependegrdyi neon’ andi seasedracal zoptoreniaa, substance,
cogni t 'c\(fgnq.'tj. ede[ﬁsog!iggﬁt esatl?gr?tc‘icsﬁ{’ RS aQBthiousness
syndrone - and tobacco w t hdr awal -

discorders, and acute and chronic neurodegenerative

diseases.

12. The use as claimed in claim 10, characterized in
that the diseases are metabolic disorders,
appetence disorders, appetite disorders, obesity,
type I1 diabetes, metabelic gyndrome and
dyslipidemia.

13. The use as c¢laimed in claim 10, characterized in
that the diseases are pain, neuropathic pain or

pain induced by anticancer treatment.

14. The use as claimed in claim 10, characterized in
that the diseases are gastrointestinal disorders,
vomiting, diarrhea disorders, ulcers and liver

diseases.

15. The use as claimed in c¢laim 10, characterized in
that the diseases are immune system diseases,

rheumatoid arthritis, demyelinization, multiple
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sclerosis and inflammatory diseases.

The use as claimed in claim 10, characterized in
that the diseases are Alzheimer's disease,
Parkinson's disease, schizophrenia, cognitive
disorders, diabetes, obesity, metabolic syndrome

and tobacco withdrawal.



