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WD 2009/ 056707 1 PCT/ FR2008/ 001190 | NDOL- 2- ONE

DERI VATI VES DI SUBSTI TUTED I N THE 3- PGSI TI ON,

PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF 5 The
present invention relates to 3-disubstituted

i ndol - 2-one derivatives, to their preparation and to

their therapeutic application. Girelinis a 28 -
aWQo26a9/05620% i de hor none prloduced mai nly iRCT/RR2008/001190
stomach by a post-translational process after

cl eavage of pre-pro-ghrelin (Kojima M, 10 et al.,

Nat ure 1999; 402: 656-60). Ghrelin is an endogenous

0Bl A L AR BRSSP Pson.

exon 1pREFOIRAT (3¢ THERE OFRKNBTEHERARE UFIC USE) THEREOF

and exon 2 encodes TMb and 7 of the G protein-coupled
15 receptor (GPCR). The two transcripts have been

L By o . SUBBRAe W e, o

enReidp eﬂatlérﬁ HAEab efkir Beeapeutic pficBiom) Iackl ng TNG
and 7. 'y the subtype GHS 20 Rla is activated by

ghrelin and ghrelin mnetics. GiS-Ri b is present in

RS relih €5 %‘g ﬁg%r %éfgtﬁi%ﬁ@méﬁéﬁ&ﬁﬁ:ce@%alrﬂfm the stomach

function i's un Trends I n

Erliiroarpdwitr@g?laalndaﬂ\/bmleebwﬁmr cmmﬁa,gemf prigeprooghrelin (Kejima M.,
r t or t

3@%‘3@2 hurs 1902 (' b 40T GlYeliE oS RobRBRP A CuaRE of the
oWl ﬁbn‘rﬂ fEER68Hg c{a@é SR rPRcepRIGHER ). he

protein |nase ways 1'n certain tissues (Ueno,
N et al. Endocrl noI ogy, 2004, 145, 4176-4184; Kim

M3H5% o spshile Ay PBarBE Pl 1 4bogR Y fransmembrane

r%}%ﬁﬁélﬁﬁ (TRS) 1t$‘%nﬂeé>@iri ¥ &nodes B and Waofamee@+mtmn ~coupled
avin ficant ligand 30 independent

cd’ﬁseﬁltpug@ﬁ’@ ctivity (Barazzoni, R et al., Am J.
Physiol. Endocrinol. Metab., 2004, 288: E228-E235).
WO 2009/ 056707 2 PCT/ FR20081001190

The two transcripts have been identified in the pituitary gland and the brain:
one encoding the full-length GPCR (GHS-R1a) and the other encoding a
truncated receptor (GHS-R1b) lacking TM6 and 7. Only the subtype GHS-
R1a is activated by ghrelin and ghrelin mimetics. GHS-R1b is present in the
liver and other peripheral tissues, but its function is unknown (Smith R.G. et
al., Trends in Endocrinology and Metabolism, 2005, 16, No. 9).

It is a receptor of rhodopsin type, with seven transmembrane domains of
family A coupled to Ga/phospholipase C. The ghrelin receptor may also be
coupled to the Gs/protein kinase A pathways in certain tissues (Ueno, N. et
al., Endocrinology, 2004, 145, 4176-4184; Kim, M.S. et al., Int. J. Obes. Refat.
Metab. Disord., 2004, 28: 1264-1271). Interestingly, the ghrelin receptor has
the relatively uncommon characteristic of having significant ligand-
independent conétitutive activity (Barazzoni, R. et al., Am. J. Physiol.
Endocrinol. Metab., 2004, 288: E228-E235).
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Low | evel s of expression of ghrelin have been

docunmented in various tissues, such as the

i ntesti nes, the pancreas, the kidneys, the inmune

system the placenta, the testicles, pituitary tissue

and the h ot hal amus (Norm Res. 2003; 59 ﬁaeq):

U@OMOS ﬂ thas been dermnst?at ed that gh T#FR2008/001190
i nvolved in hunger at nealtinmes, and in the

initiation of neals. The circul ati ng | evel s decreases

Wbl lekelsi oftepeesdion bb gtrelimchavechesrs doafimentatkiml various tissues,
reachi ng, concentrations that are sufficie

SRR 14 iGSinean e RANGH a8 dGr K peE: R gEUDHRS, Syptem, the
IRl SfHe'"E&s"l‘?c%% fﬁ?@%aﬁ‘étrb@ué“%d i g'lggoﬁ’fﬂamus (Horm. Res.

transiently, mainl reasi ng the etitive

f 2088n59 (BeH&G H)r and t he nunmber of neals. Ghrelin
stinmul ates the short-termtaking of food nore
efficiently than any other nolecule, with the

eRAR b&en abmonetrafiPMiat ghrefin il iklolvéd ﬁhhuhgeﬁat mealtlmes and
approxi mat el y equi potent (Wen A M et al di

ERt e indationet meals. Z'Bmmrgglatlaggqujy de,%@@sgsr with the intake of
ep:; [L.-)Hd mﬂcr‘éﬁbguﬁérﬂnééé é% cﬁﬁl‘?@%bﬁ?ﬁ hiPat yf{graﬁ Rir§ sufficient to

s Inj Rera

cstitnuteté yhungeer ismdatheointa ke oﬁfqomﬁng@dtlomnofsgbmharmmnulates food

b SRR SR S AR S5 S5l eean

agg!;é‘\héhgggg thlg nuﬁﬁ%{%f &%%ﬁ?%ﬁ\ stlﬁltuféllas’th%%hort‘]term taking

Sot foqxépmlooe efficieotly than amy1oi®er mBolasude,i withr thee exgeption of

BBulsebliEh Y Srh PR S SR iuBl S ieLURRel Aot al. .
| QVinl ERdotrindiemetah. 00T 86! 59ap.- Bfrm)wb@é'ry gheeln isTidique in its
| evel s of ghrelin circulate as a function t he

cPRRERIty LS exesithiseffepiawbether dyis wﬂ@t@dmrmhpraﬂyawgwtraﬂy
response to changes in body mass. Girelin crosses the
bl ood-brain barrier and stinulates the taking of food

bif is alsbithg anly primtmiatias sabsiande hbayhamdemoastthrll mgcapacnty to
centres, such as_the Ig%htéﬁm hal amus, the hindbra
S

ahgrease the Annatite Bl myogjgpgnwhen it is administered to
humans (Druce M.R., et al., Int. J. Obes., 2005; 29: 1130-6; Wynne K., et al.,

J. Am. Soc. Nephrol., 2005; 16: 2111-8).

Beyond its role in the initiation of meals, ghrelin also satisfies the established
criteria of an adiposity-related hormone invoived in reguiating the long-term
body mass. The levels of ghrelin circulate as a function of the energy
reserves and display compensatory changes in response to changes in body
mass.

Ghrelin crosses the blood-brain barrier and stimulates the taking of food by
acting on certain standard body mass-regulating centres, such as the
hypothalamus, the hindbrain and the mesolimbic compensatory system.
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WD 20091056707 3 PCTI FR2008/ 001190 Chronic
adm nistration of ghrelin increases the body nmass via
di verse concerted actions on the taking of food,
energy expenditure and the utilisation of resources.
nital ablation of ghrelin or of the ghreli
&plQQWgSﬁEW causes a resistance to feedi @TW’UOHQO
obeS|ty, and pharmacol ogi cal 5 bl ocking of ghrelin
reduces the intake of food and the body mass. The

exgdhrbhitg advﬁrdsn@ﬁonp@féﬁgrﬁeﬁm ihereigest tive rsudy hass via diverse
ghrelin both in the short- terminitiation of

aﬁ@np%‘ﬁﬁd feheneRB g t%’?&@ﬁ% enefexpandige g?'déhe utilisation
alf r86birkgs ! @rogﬁten | BoIgHEH ‘b?'ﬁﬂé%lu’; Ar 6fr @tgﬁ‘r%lrﬁbr%ééb%r gene
and/or slirmmn dr sorders el1n so exer

beahbsedhyai arésxgtam:le aodfeﬂthmgmrmicmgll om:besatgt i amch phartrhacologrcal

o kst Givefa Fediess the Thaiedi 650 aba i bouy Mestne
pancreatic islets (Prado, et al., 2004, Proc.

Nat| 15 Acad. Sci. USA, 101 2924 2929), potentially
prT@er enistingaevidente appests tsf favghr the roletaftghaelins both trhﬁne short-

o iAo Bl B iR Er P End oy g hHaEs) Bl hking it an

reummestagbst@enta ainkedicahfshiC st treatihgsbbgsify uBér slimming

concentrations, attenuated the glycaemc novenent and

i ASCE4YEd t he responses to insulin during gl ucose

tolerance 20 tests, suggesting an inhibitory role of

ghrelin in the control. of .insulin secretion (Dezaki,

KGhreIln also 2gerts Withbehysiglogidal amdklﬁrﬁﬁcofd@tait actionsf on the
m ce) increase

I -/ -
SPORBute edhiram Aaited: piaacite dheell is Boduied in dhe ¢ cells.
OFedelhﬂ B%@Eﬁ@@&lrle X p&tEAfisidis (1“%‘21?0 P, @697 eﬁ?ﬂ)-ﬂrproc, Natl

and i ncreases t ensitivity to peripheral insu

(BcradYSoet UﬁA,, 101202624-(2@29) I\/pb'@lmrbbll)s rprodidingl’ & 88@) .source of

Chrel.in tor ould th re

haW&é'P thah Adts M, ?‘gﬁglsf%r ﬁqql@%eeﬂ@ﬂsafuactlon of
t

Yrsgil ?@ o EhElsf W Moobids dltstariany

Frﬂdultted miihe, fasied hglmseemnoénmmnons, attenuated the glycaemic
movement and increased the responses to insulin during glucose tolerance
tests, suggesting an inhibitory role of ghrelin in the control of insulin secretion
(Dezaki, K., et al. 2004, Diabetes, 53: 3142-3151).

Ablation of ghrelin in mice (ghrelin -/- mice) increases the glucose-dependent
secretion of insulin by the p cells of the pancreas, by reducing the Ucp2
expression and increases the sensitivity to peripheral insulin (Sun Y. et al.,
2006, Cell Metabolism, 3: 379-386),

Ghrelin receptor antagonists could thus regulate hunger, the taking of meals
and their frequency, and also, in the long-term, the weight, especially weight
gain following diets or therapeutic regimens. Furthermore, in the context of an
antidiabetic treatment, ghrelin antagonists could be useful for maintaining the
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anti di abetic treatnent, ghrelin antagonists could be

useful for maintaining the WO 20091056707 4

PCT/ FR2008/ 001190 equi li bri um between i nsulin and

gl ucose for controlling diabetic hyperphagia. Gairelin

ant agoni sts could thus be used as anorexic and/or
aNVO-2008{08§70%gent s, or alterdhatively in t RCT/IFR2008/001190
treatment of diabetes and its effects. 5 Patent

appl i cation WD 95/ 18105 descri bes

SequllibrionBbéRvenr msafhemd glutoSe for controlling diabetic hyperphagia.

dihydro-3-[2-(4-meth | perazi n-1-yl)acet am do] i ndol -2
- e[y,tloarg_ gﬂfll@;st,_ogﬁz!z?thgs be used yas) anorexic ar]wdlor anti-obesity

CRbBRRAGELAGH gh}'iﬁ%hé We%frﬂ@ﬁte@fydiéb%’ﬁegiagfgh?sg%ﬁéﬁg.m -2

-ohe conpounds as” synthetic i nterne
1, 3-di hydr oi ndol - 2-one derivatives 3-substituted wth

DBRltcaENRAR 8 S falli dedefhes &-Wiprieahiameneny)-1.3-
pdmm-si[avarrh'eﬁrgylﬁigemimqt}%&eféﬁﬁiﬁsﬁﬁ@a%-eaet&md 5-chloro-3-(2-
formula (1): | 5 HRA4Ar O 530 RBRz R 71

E&h ler qacﬁtm)&ﬂi}iéblor@m&m@ni S$-dihgdregidel-2romubbrmpounds  as
oeipetic TrerfebBREETRR £ dyqrpiiioy R onk, SEPLARTY orslbstitutes

awith@ itrogedols geaupeandhavig affinity for vasopressin and/or oxytocin,

One subject of the present invention is compounds corresponding to formula

(1): _
xfﬁ\ y—R5

O

, O

5
O
PG I
R1
()

in which:

represents a single or double bond,

—
.........C\
X represents ~N<, -CH< or X
Y represents >N- or >CH-, it being understood that at least one from among X
and Y represents N;

Ar represents an aryl or heteroaryl group optionally substituted with one or
more substituents, which may be identical or different, chosen from halogen
atoms and (C1-B)alkyl, (C1-8)haloalkyl, perhalo(C1-3)alkyl, (C1-8)alkoxy,

perhalo(C1-3)alkoxy and aryl groups;
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Ar represents an aryl or heteroaryl group optionally

substituted with one or 20 nore substituents, which

may be identical or different, chosen from hal ogen

atons and (Cl-6)al kyl, (C1-6)hal oal kyl,

per hal o(Cl 3) al kyI (C1-6)al koxy, perhal o(Cl-3)al koxy

and ar 85@'&6) WD 20091056707 5 PCT/ FR20081001190
e%ﬁ/ 72 hydrogen atom®@r a (Cl-6)al IR¢T/FR2008/001190

C(=0 (Cl-6)al kyl or -C(=Oaryl group; R2, R3 and R4,
vvh| ch may be identical or different, |ocated on any of

t IR repeidenid ea pogirbgemsatain t e pEys)atkyd| eG60)(C1-6)alkyl or
'n _pSndentIy represent a hydrogen 5 atom a hal ogen
ﬁ‘[ &y @PlPa (C1-6)al kyl group optionally

aI o 6@%‘3"&% ?h hrﬁ%g‘ibg‘ q@ng)%loélbgm t Iocated on any of the

3)aaailabdg Jpositions cd the ppényl(r(t&bl@)salmqemmdmtiwwﬂyent a hydrogen

P Bt o8 FelooarT oy 15 GR0 B -Blafivi oo Bitonally ybstituted with
p@Sﬁbl@(%nbatdiﬂ GPENO TN b FHENS(C -3 Jaftiely) Wi( (ch ?alk@&?,g%@rhalo(m-
ato or a (O 10 6)al kyl, per haI o(C z ¥

oﬁ)gkgxsa) aRmingraghaumb, i(@ﬂﬁéalkgtauna@@@b@aul t HHtC Hb)alkylamino-
¢ BABarYL® g ArAGRYY tSfergiotle o) RO, rmibidlod group
opbisiby being Wistiontlly edbwutuhs-cawithla)garmgentmm G@N, Ot or a (C1-

KRR ELPL e SO ROE e A
SR ¥ foh? SRS Rhoel 164 By Ml ehie 1L il o oy
| Bpdoxy & [ Retersargk hrayp pmgazbmoptlghal@ceuha’mtuted with a halogen
AR R B5 e lOT AR Gl I AR rd e
eRi5Sieprésdrite af(er1m)gikwaamzwkénﬂrngUQ%m eoi sorrer S.

20 These enanti oners "and di aSt er eoi soners, and al s
nixiepresenta et euf2; withcihedexgusigneat &- mlamaég chﬂcamnhenyl)-1 3-

avat-str4 TR Fifdhes £ 0REBRMERI Ao O o

sal ts. Such addition salts form part of the i nvention.

The compounds of formula (I) comprise one or more asymmetric carbon
atoms. They may thus exist in the form of enantiomers or diastereoisomers.
These enantiomers and diasterecisomers, and also mixtures thereof,

including racemic mixtures, form part of the invention.

The compounds of formula () may exist in the form of bases or of acid-
addition saits. Such addition salts form part of the invention.

These salts may be prepared with pharmaceutically acceptable acids, but the
salts of other acids that are useful, for example, for purifying or isolating the
compounds of formuia (I} also form part of the invention.

In the context of the present invention, the following definitions apply:

- a halogen atom: a fluorine, a chlorine, a bromine or an iodine;
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25 These salts may be prepared with pharnmaceutically
acceptabl e acids, but the salts of other acids that
are useful, for exanple, for purifying or isolating
the conmpounds of fornmula (1) also formpart of the

“invention. 30 In the context of the present invention,

t WY C 2009856307 ef i niti ons appl B: - a hal ogePCIIRR2068/001190
fluorine, a chlorine, a brom ne or an iodine; WO
20091056707 6 PCT/ FR2008/ 001190 - an al kyl group: a

i rﬁﬂélk?an’%ﬁ“ﬁhﬁ@a?éF BfHchddaalt élsﬂfé?ié%ro aE’Réﬁ)%les that

that may be nentioned I nclude a
cdnawibei mgntiened 1ncxlldﬂ®ao(5,‘r1b6)mlkyzhtgwmp cmtamlng from 1 to 6 carbon

Db R0l kL 14 YT e rogt a e ety
tqirbpﬁiuis)bbro;ﬁrl butial, iﬁdb@llt’wbr%r@bltyla I'i near or
branched, nonounsat ur at ed pol yunsat ur at ed

al-ighakedylgraup: adinpar ef h@anch@d @eappnsatusatedar palginsaturated
Laphaie Qo SBherhal ook b ot oo 8 Warations and

omnminingﬁmmwm@earmman*save been repl aced with a

hal ogen at for e | e a_fI oalk al k

or Ao owey en g&?uww diingi% hiOtcsa atoms have
beeanre la%‘.éﬁ%ifh aha éH

ar oug gn al kyl rougél n Loraef)fé%%le eﬁﬂgﬂﬁyﬂp%%ﬂky[ group
héﬂ/é'\’m%@ﬂer @plra@r@dhydmuea atah”@ghavathaﬁn fepla@dalmlf‘ea fluorine

d&hfl uoroal kyl: an alkyl group in which all the
hy ogen atons have been replaced with a fluorine 15

at enperhaidalkyIkgroyip 9B aWkyl roagiie Qrbhlle'aW thé' hydtodéh Goms have
tge al kyl group is as defined above; -
EREI 'GRIcSyWHh o ralegeanaatar foroewmlgt @apergﬂuorcpalkyl an alkyl

\r’rvgl'&jb P vas Ral Rl W#ropgﬁoé%dsshgw?? ”Fa%ué@éa’ With a fluorine

ntion may be na exa
t atdrhuor onet hoxy;

- an alkoxy group: a radical -O-alky! in which the alkyl group is as defined
above;

- a perhaloalkoxy group: a radical -O-perhaloalkyl in which the perhaloalkyl
group is as defined above; mention may be made, for example, of
trifluoromethoxy;

- an aryl group: a cyclic aromatic group containing between 6 and 10 carbon
atoms. Examples of aryl groups that may be mentioned include phenyl and
naphthyl; _

- a heteroaryl group: a cyclic aromatic group containing between 2 and 10
carbon atoms and comprising between 1 and 3 heteroatoms, such as
nitrogen, oxygen or sulfur. Examples of heteroaryl groups that may be
mentioned include furyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, oxadiazolyl,
oxazolyl, isoxazolyl, furazanyl, thiadiazolyl, thiazolyl, isothiazoly!, pyridy!,
pyrazinyl, pyrimidinyl and pyridazinyl groups, and also the corresponding
groups resulting from fusion with a phenyl group, for instance
benzothiophene, benzofuran, benzothiazole, etc.
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- an aryl group: a cyclic aromatic group containing
between 6 and 10 carbon atons. Exanples of aryl
groups that may be nentioned include phenyl and

napht hyl; - a heteroaryl group: a cyclic aromatic

group containing between 2 and 10 25 carbon atons and

R R088RTL 0 SOl oy Exdinpl es of het CROLIER2008/001190

groups that may be nentioned include furyl, pyrrolyl,

I m dazol yl, pyrazolyl, thienyl, oxadi azolyl,
oxazol yl, isoxazolyl, furazanyl, thiadiazolyl,

L%ﬁﬁﬁé%h@ﬁ"i&m@t&hi ; ?Ja%@fﬁw&{ gl?gh%tsa%%@%?ﬁégm} g invention, one

CQYro6p PP BEpBUAHS B BOMtitliteshy thetcdrpvridssiop WhidH:h a
phenyl group, for instance benzothiophene, i )
SHZENIeSENS eh 26t Hrahefeeangt groupooptiongllyssyestitated with one or

b
PG e IC iR l’iié‘n\‘f%eﬁ]ﬁfEBPHPgﬁfee%Bﬂ; g%bg‘&%ﬁ #drh halogen

are supj ects 1 on,

c atposras (C51-6Raietl] perhatb(0)-3)atkyt (CrioBiatkoxly @ndvdrytdroups;

resents an aryl or heteroary]_ group opti

A ||
s L TPERSENtS & NNYHEIER aWMoPb 3 GScPalBh SCRANGH B)alkyl or

mag (Pe)drgedroupal - or different, chosen from hal ogen
at ons and% -6) al kyl, perhal o(Cl-3)al kyl,

( B2,6R31 &uk R4arwhiah yhay rieu identival oe piifferent, docategddom @y of the

?te?g] Q@p%o&ﬁo@%&o’efltﬁ Iﬁgen%]zu%%ucq]éﬁ %‘ﬁk nﬂg)l;e%rgsent a hydrogen
| g@drhi Gahafigedl Bfh e TN, OPFalesl (C1-@aky?f péitrilo@®A-3)alky!, (C1-
avai | abl e positions of the phenyl nucléus,

i BoRlsexdemarhalofei shatkkoxy minesarcont.onfC =6k daminocarbonyl,
, 6).al,K h - k Lo
SO SR s i O 88, 8L B Ybuo.  beng

( Ohabpsibéy teatian deest looe)from atindriglRE) RI3kandaRYris othidrdhyh H;

a , arylaoxy qr. heteroaryl group, it being
u:%ee'i@tr%%‘-‘dﬂ?ﬁa(%%g)qﬁmgfo%e from anong R2, R3 and R4

is other than H 15 R5 represents a (d -6)al kyl group.
Anong t he conmpounds of fornula (1) that are subjects
ofAmadreg thes eomponndsrof formula (1) that are subjects of the invention, one

group of compounds is constituted by the compounds for which:

~ represents a single or double bond; and/or

_Cf
X represents —N<, -CH< or . and/or
Y represents >N- or >CH-, and/or
it being understood that at least one from among X and Y represents N;
and/or
Ar represents an aryl group optionally substituted with one or more
substituents chosen from halogen atoms, preferentially chlorine or bromine,
and (C1-G)alkoxy, (C1-6)alkyl, aryl, trifluoromethyl and trifluoromethoxy
groups; and/or |
R1 represents a hydrogen atom or a -C(=0)(C1-6)alkyl, -C(=Q)aryl or (C1-
B)alkyl group; and/for




I O E—__———SS

roup of conpounds is constituted by the conpounds for
ahicﬁ: reprggents a single or double bond; and/or C~

20 X represents -N<, -CH< or ; and/or Y represents >N

or >CH, and/or it being understood that at |east one
fromanong X and Y represents N; agd/p{hﬁw repreigpgs

ryl _group optionally substituted w one or

g%g’gpgmﬁpzpchosen %/rom haBogen atons, PCT/FR2008/001190
preferentially chlorine or bromne, and (Cl-6)alkoxy,
(Ad-6)al kyl, aryl, trifluoronethyl and

 trR2| RSr angtRdxwhichr eiaySbe daektival Bk diﬁ@(e‘hﬁei@:bﬁtﬁ%i on any of the
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- = - | , - =0
?é‘ﬂ\{a‘ﬂ% ﬁ%ﬁw@%g‘af&heg}(\wzyf r?t\lmbg)ggldgéewwg(mtw)rgpr/esent a hydrogen

PGOFRZP Whi _be i
i gaeﬂr:]‘t i'caﬁgigg%i]%? ar ﬁ? I o@éggeéiq%%ﬂgﬁ?/%Wﬁ or a (C1-B)alkyl or
avtfluensnethyisgroupnidt bding hendenstopt that be lsast ohneI from among R2,
[ tly, represent hydrogen atom a hal ogen
Iatr%ﬁqgﬁgﬂ:g{@réﬂﬂ an, cﬂ'l"@Pf ne or bronine, gr_ a

B t roup, it being
g%%ﬁ?gg%ﬁt?%{CgtBbafI‘égs regﬁ'e rlgﬁr;n anong R2, 5 R3 and
RA 1EPresams 1tefadi H and/ or R5 represents a (Cl-6)al kyl

f; 0?1‘?'? epresents, 1 or.2; in the formof the
gé@%? 0 6§hea%s§_o§'003iaﬁ %cf'ﬁd?ﬁ'a{t'.onft?'gnong t he
conmpounds of fornula (1) that are subjects of the

[ [ th of conpounds is constituted
L%‘V’ﬁﬁ@ 35’%63%3%%? gqr/fl:w)\yogw.*ila {BpHek edres subjectsylof the invention,

d @g%ﬁ@%@ oPBIMBbuds-is consttttE 8 My TRE Uotnp dids 1SHwhh:

---
——

represents a single or double bond: and/or

_C-‘/’
X represents —N<, -CH< or ~ : and/or
Y represents >N- or >CH-, and/or _
it being understood that at least one from among X and Y represents N;
and/or
Ar represents a phenyl or naphthyl group optionally substituted with one or
more substituents chosen from halogen atoms, preferentially chlorine or
bromine, and methoxy, methyi, tert-butyl, phenyl, trifluoromethyl and
trifluoromethoxy groups; and/or
R1 represents a hydrogen atom or a -C(=O)methyl, -C(=O)phenyl or methy!
group; and/or
R2, R3 and R4, which may be identical or different, located on any of the
available positions of the phenyl nucleus, independently represent a hydrogen
atom, a halogen atom, preferentially chiorine or bromine, or a methyl or
trifluoromethyl group, it being understood that at least one from among R2,
R3 and R4 is other than H; and/or
RS represents a methyl, ethyl or 2-propyi group; and/or
N represents 1 or 2;

in the form of the base or of an acid-addition salt.
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Y represents >N- or >CH, and/or 15 it being
understood that at |east one fromanong X and Y
represents N, and/or Ar represents a phenyl or
napht hyl group optionally substituted with one or
nore substituents chosen from hal ogen atonmns,
preferentially chlorine or bromne, and net hox
néﬁ’ﬂﬂoo?@ﬁﬁ?%ﬁtyl, phenyl , tr | uoronet hyl BG&I/FR2008/001190
trifluoromethoxy groups; and/or Rl represents a
hydrogen atomor a -C(=0 nethyl, -C(=0) phenyl or
nmet hyl group; and/or R2, R3 and R4, V\,hl ch rmy be
identical or different, |ocated on any

a/ANPRG| thep semAauRgs opf tfwmﬂﬂemnthwu@r%@bjects of the invention,
e BLp I PRI S OSSR by Hre BBbufs irfith:

orArm reprleaentsrrat hgﬂercgﬁrgljgromp dpgiong iy redibvstituded wltiatonn or more
rom t her .t han

SRSt TG SR b Rt 31 cigTenG SheSBN sy haiogen atoms

Qrame(C RBYHIRY, pErhafiiCaAsSRlg!, ¥ CAL6)alkoY d

t he base g%k)%fparn gg d- :?ddklsyt |](on s)gl tc§<9 20[3@?05(?@0

PCT/ FR2008/ 001190 Anong the conpounds of formula (I)

cathafia oy EoBEREnfe e oraiE Y M, A GUBREE G e Invention,
Amerﬁmremgttﬁ ?ﬁhg:fpgr@ram o@ﬁhwmll@lgﬁ?g)?@dgﬁ?unds _
bs Wi substitu s
) Dbl Brdinhlesars--chioremARY)-2:oH R & SOt 3-vI-2-(4-
atnqé'ﬁ;, akilt. gp)gégt hig@er hal o( C1- 3) al kyl ,
(CL- 6 oxXy an ary groups. Anong the corrpounds of

f éf)ﬁNI—[d &- l‘.i)chdmat3 &—mfmmq)metrwlmmyﬂé-bw@jmdlwdro 1H-indol-3-

cgﬂ%ﬁﬂgﬁaﬁqeenﬁ-ﬁ)ace ecial Iy of the fol|ow ng
(WD Idtflofd-glth @by 8phdnANDASEPh b tMSindoids i h-

ro-1 Hindol-3-yl]-2-(4 | pi perazin-
mqtgw@tmaa 1-y|)acetam1de

N-[4-trifluoromethyl-6-cyano-3-(4-chlorophenyl)-2-oxo-2, 3-dihydro-1H-indol-3-
yi]-2-(4-ethylpiperazin-1-yl)acetamide

(+)-N-[1-benzoyi-5, 6-dichloro-3-(4-chlorophenyl)-2-ox0-2,3-dihydro-1H-indol-
3-yl]-2-(4-methylpiperazin-1-yhacetamide
3-(4-chlorophenyl)-3-[2-(4-ethylpiperazin-1-yl)acetylamino]-2-oxo-4-
trifluoromethyl-2,3-dihydro-1H-indole-6-carboxamide
N-[6-chloro-3-(4-chlorophenyl)-1,5-dimethyl-2-oxe-2,3-dihydro-1H-indol-3-yl]-
2-(4-methylpiperazin-1-yl)acetamide
(*+)-N-[4,8-dichloro-3-(4-trifluoromethylphenyl)-2-oxo-2,3-dihydro-1H-indol-3-
yll-2-(1-ethyl-1,2,3,6-tetrahydropyrid-4-yl)acetamide
N-[4,6-dichloro-3-(3,4-dichlorophenyl)-2-oxo-2,3-dihydro-1H-indol-3-yl]-2-(4-
ethylpiperazin-1-yhacetamide

N-[4 ,6-dichloro-3-(3-fluoro-4-chlorophenyl)-2-ox0-2, 3-dihydro-1 H-indol-3-yi]-2-
(4-ethylpiperazin-1-yl)acetamide
N-[4,6-dichloro-3-(3-trifluoromethy!-4-chiorophenyl)-2-oxo-2, 3-dihydro-1H-
indol-3-yl]-2-(4-ethylpiperazin-1-yl)acetamide
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4,6-dichloro-3-(4-trifluoronethyl phenyl) -2-oxo-

(+)-N- _
2, 3-di hydro-1 Hi ndol - 3-

yl]-2-(1-ethyl pi perid-4-yl)acetam de

N-[ 4, 6-di chl or o- 3- (4- chl or ophenyl ) - 2- oxo- 2, 3-di hydro-1
Hindol -3-yl]-2-(4- 15 nethyl pi perazin-1 -yl )acetam de -

N- t hyl - 6- cyano 4- chl or ophe

Dl po0dlosBrarEr by - ¢ 3d "BEYIFRESTE001190
yl]-2- (4 et hyl p| perazi n-1-yl)acet am de

( [ enz 5,6-dich] oro- 3- 234 chl oro |) - 2- 0xo0

- Qcﬁ PER-1- Y'r?dé?d -mefhylpenzofplth mﬁw oxo—2,3-dlhydr0-
ra

vl A
A “J"é’ﬁ? ByReR 1ty @R 4 yiacetomide

J4Edtichierd- htﬁihﬂ-aafaanmthyl 5- benzofuryl) 2-0x0-2,3-dihydro-1H-indol-

t i f o] dr.o- 1, H i ndol e- 6- car boxani de
3%1 Eﬁf‘ é{ﬁyiBYp(eﬁa%HTﬂylE% ﬂmq 1, 5-di nmet-hyl - 2- oxo- 2, 3-
dumws%auﬁo Mmltnfﬁzdfbﬂnethoxyphenyl) 2-ox0-2,3-dihydro-1H-indol-3-yl]-
yl pi perazi n-1-yl ) acetani de

2)(-4l\ﬁnF'MIPGQQiﬁ§'HI'bWBagit@mJW| f 1 uor onet hyl phenyl ) - 2- oxo-

2

yffﬂ%?{ﬂg}ﬁﬂ? H-fhg(&goggp?% ﬁdgﬂl'gﬁﬁﬂ"d 4-yl)acet am de

N-[ 4, 6-di chl oro-3-(3, 4-di chl orophenyl) 2- OXIO)2 3tdl héd -
-1 H i th I 1 acetam de -

rP’[ ﬁ‘ 31??%&"5’%@"\( 3fh§9| T@Wopﬁlo Hiog ?qzﬂaarhﬁs}/" means-2 geoup that

dh'l%)k@é@tﬁoéé]bi@‘?ﬁéw?’foyﬂ)rbte?c‘t o st fdithadidh ds a hydroxyl or an

-yl )acetam de
r\al[nmeesddlrlall @r&ynﬂae(sh tand,| secantiy,hipl regerdrateotiee Mthdt Zeactive

i '3@%;%?2&[0" °ﬁ€'ﬁ§|seff’ﬁ@ﬁ§zi%xainalﬁ)sa%femmtu@ goups and of
2@@%@%7©ﬁdlaeﬁﬁfé&@09ﬁé%%99re '%{/é’n Qnd'F?B}e‘&gQél Groups in

2-met hyl benzo[ b] t hi ophen
| ﬁggﬁ/rg ynthesrs reene et al 2nd edat!on (John Wiley & Sons, Inc., New
,Wol 3-yl]-2-(1- ethylplper|d4yl)acetamde
4. 6-di chl oro- 1- et hyl - 3- (2- et hyl - 5- benzof uryl ) - 2- ox
o 2, 3 d| hydro-1 Hi ndol -

(4- et hyl pra2|n1yl)acetamde5
ﬁP[thL éeast. haie f<§~ thecterm) “IRsvine: gFRLE) pheans p-groupdhat ay be
EQ?BNSSE:%?%JITE@Q% i i L?? by breaking a heterolytic bond, with loss of
an electron pair. This group may thus be readily replaced with another group

during a substitution reaction, for example. Such leaving groups are, for

example, halogens or an activated hydroxyl group such as a
methanesulfonate, benzenesulfonate, p-toluenesulfonate, triflate, acetate, etc.
group. Examples of ieaving groups and references for their preparation are

given in Advances in Organic Chemistry, J. March, 3rd edition, Wiley
Interscience, pp. 310-316.

In accordance with the invention, the compounds of general formula (l) may
be prepared according to the process that follows:




in the formof the base or of an acid-addition salt.
In the text hereinbelow, the term"protecting group
Pg" neans a group that 10 makes it possible firstly
to protect a reactive function such as a hydroxyl or
an amne during a synthesis, and, secondly, to
regenerate the intact reactive functlon at the end

t NEOZAH@BEZ07 Exanpl es of prdtlecting gr oup?%ﬁgﬁﬁoosmo'ﬂgo
protection and deprotection nmethods are given in
Protective Goups in Oganic Synthesis, Geene et
alSchepredledi tion (John Wley & Sons, Inc., New 15
York). In the text hereinbelow, the term "l eaving
group” nmeans a group that 7Ry be Neadily cl eaved from
a ol ecul e by breaking a Rexerg ic bond, with |oss
of an electron pair. Thi g0t hus be readily

i ing a substitution
reaction, for exanple. SucP | eavi hg groups are, for
exanpl e, hal ogens gr, an activated hydroxyl group such
as a nmet hanesul onate berizenesul f onat e,

p-t ol uenesul { e, triflate, acletate, etc. group.
Exanpl es of |eavimg grodps and references for their
preparation ave giv I n Advances in Organic

Chem stry, J. Marc 3rd edition, Wley 25

I nterscience, pp. 310-316. In acgordance wb{h{fhg,

i nvention, the_capapounds of genefal foffitlia 1) jay

be prepared, agcording to the proress that folliows: WVK)
2009105670 PCT/ FR2008/ 001190 Schene 1: Ar Hz R4
R3 F¢ HaP

N)
R3 °
N\
H
(m
¥
i y—R5
X
N[/\Y,_Rs ’( W
H H n
R3 °
T\
H
O R1-Hat
(
f’ﬁ\%;Rs
,(XHJ
R4
R3 0 R1 other than H
R2 Xﬁ
0]
The compound of formula (!), in which R1 is other than Hand === | R2, R3,

R4, RS, Ar, X, Y and n are as defined in the general formula (i), may be
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f 0O M HOODMX~Y~R5 Hal" n NI) HRA Ar O R3 O

H (I11)y ~ YR [/ \YRE X. HN{~} Hn "' (1V)
4 OR3 RR HO> RI-Hal (Il) ("~~Y, RB X' rn R4 Ar
R3 ORt other than H

WO 2009/056707 12 PCT/FR2008/001190

prepared by reacting a compound of formula (I) in which R1 = H with a
compound of formula (I1):
| R1-Hal (It)

in which R1, which is other than H, is defined as in the general formula (l) and
Hal represents a halogen atom, for example chlorine, according to methods
known to those skilled in the art, for example in the presence of a base such
as K;COjs, NaH or t-BuQK”, in a solvent such as dimethyiformamide (DMF),
tetrahydrofuran (THF), dimethoxyethane or dimethyl suifoxide (DMSO).

The compound of general formula (I) in which R1 = H may be prepared
according to one or other,of the following variants:

When X = -N<, the compound of general formula (l) in which R1 = H, i.e. the
compound of general formula (11}, may be prepared by reacting a compound
of general formula (lil):

Hal
H,,\(
Ar N

R4 0
R3 O
R2 N
H

(1)

with a compound of general formula (IV):
[~ N~R5
HN WY
v (V)

n

in which Y, R2, R3, R4, R5, Ar and n are as defined in the general formula (1).
This reaction is generally performed using an organic or minerai base, such
as K:COj;, NayCOs, pyridine or 4-dimethylaminopyridine, in the presence of
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15

R2 Rl (1) The conpound of fornmula (1), in which Rl is
other than Hand R2, R3, 5 R4, R5, Ar, X, Y and n are
as defined in the general fornula (1), may be WD
2009/ 056707 12 PCT/ FR2008/ 001190 prepared by reacting
a conmpound of forrmula (I) in which RL = Hwith a
cWpo200B/066TO7T nul a (11): R1-Hd (11) in whirdTRKR2008/001190
which is other than H, is defined as in the general
fornula (1) and 5 Hal represents a hal ogen atom for

of RE! 9 8f. RECUNI_ SARELEOPME < WelofhiAaRe, THF,
sk led 1A the ar exanple int presence o
baismetlmheﬂmemenblaH or t-BuO K, in a solvent
such as di net hyl f or mam de (DWF), tetrahydrofuran
(THF), di nethoxyethane or di methyl sulfoxide (DVSO).
1fThEhtﬁ)rﬁ96@rﬁ7d16ﬂ @ﬁe&??&hﬂlfaf(ﬂh'ﬁﬂlb?bélﬁre Eré’&“frﬁﬁ Reompbund of

be prepared” according to one” or
f@Bn@Wlﬁ@'ﬂMﬁl(wts Wien X = -N<, the conpound of
general formula (1) in which Rl = H i.e. the
conpound of q@pe i, formula (11), may be prepared by
reacti Mfa piind. of general forrmula (I11): Hat
HC R4 A “c R2H (I1r) 15 with a conpound

of gerRrg#e

and from a compound of general formula (\;i):

Hal"

Hal'
0

Vi)

in which R2, R3, R4, R5 and Ar are as defined in the general formula (1) and
Hal' and Hal”, which may be identical or different, independently represent a
halogen atom, preferably chlorine.

This reaction is generally performed using pyridine or 4-
dimethylaminopyridine in a solvent such as toluene, benzene or
dichloromethane, preferentially at a temperature of between room
temperature and the reflux point of the solvent.

=

c
When X = -CH, -N< or ™ | the compound of general formula (1) in which
R1 = H may also be prepared from a compound of general formula (V):
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N~ ~y-R5 HIln (iv) in which Y, R2, R3, R4, R5, Ar and
n are as defined in the general forrmula (1). This
reaction is generally performed using an organic or

m neral base, such 20 as K2CO3, Na2CO3, pyridine or

4-di et hyl am nopyridine, in the presence of WO
26’5@12)%‘399551%7PCT| FR20081001780 Nal or K ,PCHFRR2008/001190
i nert solvent such as DVF, dichl oronmet hane, THF,

di met hoxyet hane or toluene. The conpound of general

formula (111) e prepared froma conpound of 5
: a (VH).E

fors RA Ar H R3O N R2ZH Mand

aapount of general forrmula (VI): Hai Hal' O
Gt N\ R3, R4, R5 and Ar are as defined in

Fa—{l) and 10 Hal' and Hal", which

| or different, independently represent

a QQ , preferably chlorine. This reaction is

generdt |y perfoqqu usi ng pyridine or 4-

di met hyl am nopyrfi*di ne in a sol vent such as tol uene,

benzene 15 di chl oronet hane, preferentially at a

t enperat uré of between room
and from a compound of general formula (VII):

HOOC/\X/;T,\Y"RS

n
(Vi)

in which ~== | R2 R3, R4, R5, Ar, X, Y and n are as defined in the general
formula (I). This reaction is generally performed using a halogenating agent,
such as a chlorinating agent, for example phosphorus chlorides, especially
PCls, or alternatively PCl or POCIs. The reaction is generally performed in
the presence of pyridine or 4-dimethylaminopyridine, in a solvent such as
dichloromethane or DMF.

The intermediates of general formula (V) are known and may be prepared
according to the processes illustrated by scheme that follows:




tenperature and the reflux point of the solvent. Wen
X =-CH -N< or -am, the conmpound of general formnula
(1) inwhich RL = H may also be prepared froma
compound of general fornmula (V): WO 20091056707 14
PCT/ FR2008/ 001190 RA N2 RB 0O R2Z N H Mand froma
cANGO200B/066p8Neral fornula (M8 ): HOOC y-FSTARAOGE001190
in which, R2, R3, R4, R5, Ar, X, Y and n are as
defined in the general 5 fornmula (1). This reaction
| S oepss el |y performed using a hal ogenating agent,
sach as—a chlorinating agent, for exanpl e phosphorus
chl orides, especially PCI5, or alternatively PCl3
POCI 3. The reaction is generally performed in the

presence of pyridi ne 4-Adj el hyl am nopyr| dine, in
sol vent such as dICh ane or ‘O TiA
i nt ernedi ates of gengg or ca (V),, are RGAn—gN

be prepared according

schene that follows: V\D 200 056707 15 RZ

PCT/ FR2008/ 001190 Scherf#ll2: R4 Ar Hal Q R4 Ar uN
Separation of

--/\(R) or (9 d OH
a \
diasterevisomers

R RE ]

Ré NH,

R3 O
R2 N
H

(V)i (¥) or ()

in which R2, R3, R4 and Ar are as defined in the general formula (1) and Hal

represents a halogen atom, for exampie chlorine.

In step ¢ of Scheme 2, the compound of formula (V) is prepared from a
compound of formula (VIIl) by sparging with ammonia gas according to the
method described in patent application FR 2 714 378.

10 It is also possible to prepare the same compound via reduction of a
compound of formula (X) according to methods known to those skilled in the
art, for example by means of zinc in a solvent such as methanol. The
preparation of a compound of formula (X) of the step is described in patent_
application FR 2 714 378.

15

s



RBHR2H (vnl) (IX) a c Separation of Ar

d reoisoners RA NR4A Ar N2 s b RBO RB3 0 a R2 R2
HMRIz R3O0 R2/ H (v) : (+) or (-) in which R2,

R3, R4 and Ar are as defined in the general formula

(1) an represents a hal ogen atom for exanple

c &2%9105 107 step ¢ of Scher® 2, the conp®&H/F&R2008/001190
formula (V) is prepared froma conpound of formula

(M11) by sparging with amoni a gas according to the
métrhopltickiyguureesbripoyrad enforafuta I(V?Pné}nbE@yatﬂeb‘ﬂzeWQecordmg to

10,1t is also p035|ble to prepare the sane conp
vﬁéﬁnse(ﬁjm%rp off @chestdolin@soresefibrd a‘n(HﬁthﬁcépﬂllfFﬁjlon WO
tg3 - known to those skilled in the art, for

exanp e y means of zinc in a solvent such as

met hanol . The preparation of a conmpound of formula

f. th d te
5 ()pr1e0|ntermeeds Sg | Eengrsa rmLﬂal({}HBamaytbe prepared according to the
processes described in patent application WO 03/008 407 and illustrated by

Scheme 3:
Scheme 3:
0
R4 R4 HO._ _Ar
R3 o Ra@\ j;o "
R2 NH RZ NH
(Xi) (X
AT
R4 AT oH R4 H
R2 R2 L
H
(Xilly (Xv)

R4 A Hai
R3@\)S:O
R2 N
H
10 (Vi)

in which R2, R3, R4 and Ar are as defined in the general formula (1) and Hal
represents a halogen atom, for example chiorine.
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application FR 2 714 378. 15 WD 20091056707 16

PCT/ FR2008/ 001190 An optically pure conpound of
formula (V) may be synthesized according to steps d
and e of Schene 3, as described in patent application
WO 03/008 407. 5 The internedi ates of general fornula

( I int repared accor di to the pr :
d!s’tc)rél%ed ?ér??%?gt ent applicati Jn%m 03/ 008 4 an 008/001190 .

illustrated by Schene 3. Schene 3: A CR4 HO , Ar
O RR/ ORB/HHR2 (XlI) (XIl) R&A~OHRA~H R3
O--- RBNO R HH (XIIlI) (XIV), R4 Ar Hal R3 NO

a7 o bods o) 52 ) 888 oSty appcatir
aohadaptation @f) theopravegiupée describeden the Journal of Heterocyclic
Chemistry, 43(4), 1031-1035; 2008.

Thus, the compounds of general formula (XIV) may be prepared by reducing
a compound of formula (XV):

Ar
R4 -
COOAK
R3
R2 NGO,

(XV)
in which R2, R3, R4 and Ar are as defined in the general formula (l) and Aik
represents an alkyl group, for example a methyl, ethyl or butyl group. This
reaction is generally performed using iron, in acidic medium, for example

using acetic acid.

The compound of general formula (XV) may be obtained by reacting a
compound of general formula (XV1):

R4 .

X
NO

R2 2
(XV1)

in which R2, R3 and R4 are as defined in the general formula (l), with a

compound of formula (XVII):
Ar

COOAlk

(XVH)
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WO 2009/ 056707 17 PCT/ FR2008/ 001190 The conpounds of
general fornmula (XIV) nmay al so be prepared by

application or adaptation of the procedures described

in the Journal of Heterocyclic Chem stry, 43(4),

1031-1035; 2006. 5 Thus, the compounds of general

f INGLRROY/BE8T0Tay be prepared 1y reduci ng PECHHARRONBI001190
of formula (XV): Ar R4 COOAK R3 R2 NO2 (XV) in

which R2, R3, R4 and Ar are as defined in the general

f o WHiéh At )s agdefthéd Wtﬁeegérﬁrﬂﬂfo?m@la al kb 20K eetresbRts an alkyl

exanpl e a nethyl, ethyl butyl group. This reaction
| gr@'émefcm exarppler ar mhﬂsuem@rh eloRutyl igragpdiascaiting tp methods

| 8o Bac SR L iy 25 s e UMY 08 i of efgrocyol
c @pemisthy 0 # 3N d 03l - FORSMACHE( R bxalﬁﬁlé:m Rk azeme of a base

( XVl [ ich , R3 and R4 are as defined in the
g@HE%@Stg%‘:‘AﬁBI%YN? . wWith a conmpound of fornula
(XVI1): Ar COOAlk

The compound of general formula (VIl) may be prepared according to one or
other of the following methods, illustrated by Scheme 4:

Scheme 4:
1} X=-CH<

- RE RS _~R8
(B0}, P(O)CH,CN Mg
o T NGz . NG

vl

) ' eeq
RS
Y/
onC
vin
2} X=-N<
E
]/\ RS Hak,__-COOAK (\ RS " O/
HN\/r AIOOC. N e HOOC, N
o ) i
__..Cf

3) X=

~R5
Q ~+ CNCH,COOH g L QOC._ Y-R
o 2 CN-\/C H 5

(VI (XX (XXV) (Vi)
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(XVI1) WD 2009/ 056707 18 PCT/ FR2008/ 001190 in which
Ar is as defined in the general fornmula (1) and Al k
represents an al kyl group, for exanple a nethyl,

et hyl or butyl group, according to nmethods known to
those skilled in the art and described in the Journa

ofWR:2Q0YBFETOT Chenistry, 43(%), 1031-103FCHt2008/001190

for exanple in the presence of a base 5 such as
t-BuOK or NaH. The conpound of general forrmula (VII)
may be prepared according to one or other of the

f4?°|rcl e IR& e 3 q;@!)péjr%@rn{%t( ‘fe!g9§ %ﬁ:so&%[géﬁp ,gé)%’lg%c | of formula

el 'md‘@%ﬁf%ﬁﬁg o Rt Aot rM("ijf"r'T’)LA"’Ff)( )

(VI1) 3) X=_R5 gs- ONCH2000H --- 3P {
NC\Q/
(XX)

in which R5 and Y are defined as in the general formula (1), in acidic medium,
for example using concentrated hydrochloric acid.

The compound of general formula (XX) may be prepared by reducing a
compound of formula (XIX):

RS

NC._~

(XIX)

in which R5 and Y are defined as in the general formula (I}, for example using
magnesium. This reaction is generally performed in a solvent such as
methanol or ethanol.

The compound of general formula (XIX) may be prepared via é Wittig-Horner
reaction starting with the compound of general formula (XVIll):

Y,R5

(XN
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O CNVC~YR5 HOOCH L Y (XVII1) (XXI1I) (XXIV) (M) WO
20091056707 19 PCT/ FR2008/ 001190 According to the

first enmbodi ment, when X = -CH<, the conpound of

formula (VIlI) may be prepared by hydrolysis of a

compound of formula (XX): RS NC'" (XX) a~, 5 in which
RWenzD08/e8&7a®f i ned as in theQgeneral for mPETFR2008M001190
acidic nmedium for exanple using concentrated

hydrochl oric acid. 4 The conpound of general fornula

( ,
fﬁ%@?}?%ﬁﬂ ep%géq’ﬁ@‘f&%l@% Benél‘v%{j]”?&ﬂﬂggo(g Geperally, this
af@acd@n I8 g rimsmied Ltsigm geuétable prwsphiorate dﬂr\ia:tivee?aﬂplae diethyl
um_ This reaction is genera erforne
TohogiieidRAnobale T Birgess,iS slivaniageolsh arformed in the
cgmmé of gepasal duehmaka K809 YA bs‘bhﬁé;ﬁﬂ%h@ﬁ* YEATHFE or
a Wttig-Horner reaction startinhg with the conpound
offingethexyetheeenul a (XvVI11): ,R5 O J:D (XVII1) WO
20091056707 20 PCTI FR2008/ 001190 in which R5 and Y
are defined as in the general formula (1). Generally,

t Acsordirgndti the iseceed fmn@@immtngvr@nsm tabNe, the compound of
such as dieth

phospho derlvatlve
E%ﬁ%@?‘ RS RBAR%LTOMHa Campeass qf gormula (XXII):

advantageously perforned in the presence of a base,
such as K2CCB, in a erp.tR5uch as THE or

‘A’IKOOCVN\)

(XXH)

in which R5 and Y are defined as in the general formula (1), and Alk
represents an alkyl group, for example a methyl, ethyl or butyl group. This
reaction is generally performed in acidic medium, for example using
concentrated hydrochioric acid.

The compound of general formula (XXI!) may be prepared by condensation of
a compound of general formula (XXI):

'/\\ﬂ, R5

HN

(XXI)

in which R5 and Y are defined as in the general formula (1), with a
corresponding halo compound, such as Hal"CH,COOAIk, in which Hal™
represents a halogen atom such as chlorine and Alk represents an aikyl
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5 di net hoxyet hane. According to the second enbodi nent,

when X = -N<, the conpound of forrmula (VII) may be
prepared froma conpound of formula (XXII): rl"~ Y R5
ALkOOC..NJ (XXI'l1) 10 in which R5 and Y are defined as

in the general fornmula (1), and ALk represents an

al W 2009/056700r exanpl e a net2iyl, ethyl or PGT{FR2008/001190
group. This reaction is generally perforned in acidic

medi um for exanple using concentrated hydrochloric

aidréup 1Such 8s CARPOTRR RfacEen s él:lvé@tb@‘ébasl?@érfdrmwinb@ solvent
prepared by condensation of a conpound of general

f cauehl as ojoane, benrene GRYIOCXARKI ) in which R5 and Y are
defined as in the general formula (1), with a
correspondi ng hal o conpound, such as Hal ."CH20O0QAI k,
in which Hal." 20 represents a hal ogen_at.e#s such as

chA@idraifgassd tHé khir@ RereSEdIrentnwakityX YO 2009/ 086 @dmidound of
PCTI FR2008/ 001190 group, such as ethyl. This reactian

i Jorayian{didk sy \bepdreparegdby nhydrolysiee f a stpimpeund of formula

tﬁb(l%wg benzene or di oxane. c* According to the
thifd €nbodi rent, when X =, the conpound of 5

formula (VII) may be prepared by hydrolysis of a
conpound of fdrmuha (XXIV): ON VC-Y-RS (XXl V)

N._C Y-R
~ / 5

] vy -

in which R5 and Y are defined as in the general formula (1), in acidic medium,

for example using concentrated hydrochloric acid.

The compound of general formula (XXIV) may be prepared by reaction
starting with the compound of general formula (XVIII):

VI
in which R5 and Y are defined as in the general formula (I), using the
compound of general formula (XXII!):
NC-CHCOOH (XX

Generally, this reaction is performed in a solvent such as THF.

According to another embodiment, the compounds of general formuia (1) in
which R1 represents an alkyl group and R2, R3, R4, R5, Ar, X, Y and n are as
defined in the general formula (l) may also be prepared according to Scheme

5 below:




in which R5 and Y are defined as in the general
formula (1), in acidic nedium for exanple using
concentrated hydrochloric acid. 10 The conpound of
general formula (XXIV) may be prepared by reaction
starting with the conpound of general fornmula (XVII1):

d ;n which R5 and are defined '
g?ggrgmlg#%?g (1), using the2 15 conmpound %(?T/M!OO“QO
formula (XXII11): NCCH2COOH (XXI'11) Cenerally, this
reaction_is perforned in a solvent such as THF. 20
A&i‘éﬂi‘i@to anot her enbodi nent, the conpounds of

general formula (1) in which RL represents an al kyl

group and R2 R4, R5, Ar, X sYend n are as

def i neskin may al so be

. o3,

pr epar efl* agcol g to Schegg ety WO 2009/ P56 0
22 PCYW£R2008/001190 Schene 5 N\H AT R—-l‘-y'-ALRz = N\
R4\ R&\RBOR3/ 0 R3O & H/WR K RK Pulo ALK
poChVl) Fy RE~' ~~ RBR4A H R3%% 0 D oV
ra, WM Re. AR /P
R3 o e R3 C
- R2 h{ - : R2 N\
ALK, . ALK
v v
Hal*
Hﬂt—( ’
© coc=\ /T \
v : Y—RS
’(Haf" n Vi
R4, A ) ' XJ'F\Y"‘RS
R3 @ ,(l Hnj
R2 R4 A o
ALK
XXXy 3 0

H@Y’Rs Re r”\Je!\m
n M 0

The compound of generai formula (XXV) may be prepared by reacting a
5 compound of formuia (XIII) with a compound of formula (XIV):
ALK-Hal  (XIV)

in which ALK represents a linear or branched saturated aliphatic group

containing from 1 to 6 carbon atoms and Hal represents a halogen atom, for

example chlorine, according to methods known to those skilled in the art, for
10  example in the presence of a base such as K;COs;, NaH or t-BuOK* in a

solvent such as DMF, THF, dimethoxyethane or DMSO.
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R2. R2 ALK ALK QO {XXVfQ Hal oooC _\ f1 (vg X ,Y-R5
/ Hat " (V4 Ar. Y-RS RAOR3ON R RO MX
ALK 0 H1 Y- R RR2 y\ 1~r ALK n M () The conpound of
general formula (XXV) nmay be prepared by reacting a 5
conpound of formula (XII1) with a conpound of fornula
(XI'V) in which ALK represent j I

or é?a%ﬁéﬁé_%aturat ed aliphati®® group cont }ﬁ)ﬁm&ﬂo“go
1 to 6 carbon atons and Hal represents a hal ogen atom

exanpl e chl ori ne, accordi ng t o met hods known to

for

t%&@ecgnappu@@s ioh aeneralrformuls ({¥VERamgyebe prepared according to
t-BuO'K' in a

PhRaABAS aflaidbobsig tdgTasdbiRe B T 1 PSS Vo

2009/ 056707 23 PCT/ FR2008/ 001190 The conpounds of

TRl serel et RIS s Badrppared scoording

to Scheme 8 below:;

Scheme 6:

Hn—TFG PG

", Ré Ar
pG ALK-Hal R o
R \
ALK
{+) or ( ) {xxx, {xxxn
t
) § . /
R3 o
R2 i
ALK
OV (+) or ()

According to this scheme, a compound of formula (V) is reacted with a
protecting group PG to give the compound of formula (XXX). Examples of
protecting groups PG for the amine that may be used include benzimine and
t-butyl carbamate. These protecting groups are introduced according to
methods known to those skilled in the art, for example in the presence of a
base such as K,COs, NaOH or triethylamine, in a solvent such as dioxane,
THF or DMSO.

The compound of general formula (XXXI) may be prepared by reacting a
compound of formula (XXX) with a compound of formula (XiV)

ALK-Hal (XIV)
in which ALK represents a linear or branched saturated aliphatic group
containing from 1 to 6 carbon atoms and Hal represents a halogen atom, for

example chlorine.
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The conpounds of general formula (XXVIII1) may al so be
prepared according 5 to Schene 6 bel ow. Schene 6: HH
PG--PG 74 RA R4 Ar \ GALK-Hal \ 0 Rg/ OPGR3 R3

/'y RRRHHAK M (+) or F) (X)(X (XXXI) R4
Al rkr Rg O u R2 ALK (XXVIIf: (+) or (-) According
t(Wan%oéeﬁﬁ 7 a conpound of Hornul a (V) | PCEAR2008/001190
with a protecting group PG to give the conmpound of

formula (XXX). Exanples of 10 protecting groups PG

f Qthet bempoune df hgnaialyfdamules eAXVND! iy dbtiiReai ffdmea Fothpound of
t-butyl carbamate. These protecting groups are
i ferradacekXe i aemgving thee Prjasting @fpuR @ocaodiag to well-known

o b8t o Ry idim AGHERIBIT ol 1 HiATFRSE o

sol vent such as di oxane, THE or DMBO. 15 The conpound

= B2 Bk rkBe By ROPIEARRS! 1% HRETGopSesRTIEse above for the

f eofipoaintiXloY)genekaliBmarE\XI), (XIv), (X), (V), (1) and (1) of Schemes
1, 2 and 3, the compounds of general formulae (XXV), (XXVI), (XXVII),

(XXVHIY, (XXIX) and (1) are obtained.

Optionally, the compound of formula (1) is converted into an acid-addition salt

thereof. -

L

The process according to the invention may optionally include the step that
consists in isolating the desired product of general formula (i).

In Schemes 1, 2, 3, 4, 5 and 6, the starting materials and the reagents, when
their mode of preparation is not described, are commercially available or
described in the literature, or else may be prepared according to methods that
are described therein or that are known to those skilled in the art.

According to another of its aspects, a subject of the invention is also the
compounds of formula (lll), with the exclusion of 5-chioro-3-(2-chioro-
acetamido)-3-(2-chlorophenyl)-1,3-dihydroindol-2-one. These compounds are
useful as synthetic intermediates for the compounds of formula (h.

Among the compounds of formula (ll) that are subjects of the invention, one
group of compounds is constituted by the compounds for which:

Ar represents a heteroaryl group optionally substituted with one or more
substituents, which may be identical or different, chosen from halogen atoms
and (C1-B)alkyl, perhalo(C1-3)alkyl, (C1-6)alkoxy and aryl groups.
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in which ALK represents a |inear or branched saturated

al i phatic group 20 containing from1l to 6 carbon

atons and Hal represents a hal ogen atom for exanple

chl orine. WO 2009/ 056707 24 PCT/ FR2008/ 001190 The

conpound of general formula (XXVI11) is obtained f

a WENRO0Se56707 f or mul a (XXXI) ¥ renovi ng th%CTIFR20081001190
protecting group according to well-known nethods, for
exanple in acidic nediumw th HC or trifluoroacetic

acAdbor8inBytd Baatne@réfl if@ a@pea@pla eabje@ﬂ offthe hievertidro ds also the
descri bed above f onpounds. of general fornul a

( Xaampoundg q;')forr(l;(;ae QX)WIIIQ ANA) (X3 (ThessrcomppRyRas arg, CUseful as

(B0t bRy ehnelosHists SBRHhRRL 2V

obt ained. 10 Optionally, the conpound of formula (I)
converted into an a tion salt reof . The )
exainplis it Jolow rscriRedhel SReRif oLt GRARIN,compounds in

' 'Edcﬁﬁj&‘aﬁééegﬁheﬂﬂet |'F|%nt|c9r9n'$h§§e3 ekﬂn:gﬁ& akd 'h@)tthhﬁtlng and serve

desired ct of general fornula I'n Schenes
1 mecelgz; to4ulustra11edtlm prasentt inventign.ndiher nan@eamdaftth‘@ illustrated

R T elee oD s PRGSO b dpstrptes the

t hehemibglr afttiictureS! afll's thereyhyasicdlr prsiiertiegicebrali fegv t eompounds
nmet hods that are described therel n or that are known
t ;Aacreding dx the wentiomhe art. 20 According to anot her
of its aspects, a subject of the invention is also the
conpounds of fornmula (Il11), with the excl usion of :
5-Tie physiGedhznmibaloneasurements were performed in the following manner:
acet am do) - 3- (2- chl orophenyl ) - 1, 3- di hydr oi ndol - 2- one.

These conpounds are useful as synthetic internedi ates

f fHRIPS hin

cgrrpp%ﬁ%gs of P %ﬁrﬁﬁl‘g mf(elﬁléméa?uhsg%@ gr%%hjlkﬁlgg?gﬁ% tehe

i nvention, one

The proton nuclear magnetic resonance ("H NMR) spectra were recorded at
500 MHz on a Britker machine equipped with an Avance Il console. The
chemical shifts are given in ppm relative to the frequency of TMS.

Ali the spectra were recorded at a temperature of 40°'C.

The abbreviations used to characterized the signals are as follows:

s = singlet, bs = broad singlet, m = multiplet, d = doublet, t = triplet, q =
quartet.

* = not integratable due to interference with a broad peak resulting from
water.

**= not integratable due to interference with a peak resulting from the NMR

solvent.
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group of conmpounds is constituted by the conpounds for
which: Ar represents a heteroaryl group optionally
substituted with one or nore substituents, which may

be identical or different, chosen from hal ogen at ons

30 and (C1-6)al kyl, perhal o(C1-3)al kyl, (Cl-6)alkoxy
anNOa2009/066TE. WO 2009/ 0567@8 25 PCTI FRROGRZ DFRZUDE/001190
According to another of its aspects, a subject of the
invention is also the conpounds of formulae (XXVII1I)

a . S ﬂmn r “ﬁﬁr n j
iﬁeeg Xngﬁggt e\g&oirse'? e corrg%{}gd§ of '(.)Hroﬁ %rﬂ)sn?é}f(ﬁre system
exquifes witht afciohdvaep esass Ispettremetrgpdetectoonand a diode array

ceriaétn conmpounds in accordance with the invention.
Tﬁ’ g&an'pl es are not limting, and serve nerely to

&%
illustrate the present invention. The nunbers of the
il lustrated conmpounds refer to those given in the

t dibee Fnlysisbepraditionai &y iliguidt chtomatopeaphyhesoupdéd to mass
' i faf
o SpHERUREtyILE DRI S8 IQRRP T L D of & L

physi cochem cal neasurenents were perforned in the

fallow n nner: The nmelting points were mnmeasured,

ugPﬁ gh% "gagﬁfﬁhrs@t@gr@a@u iRft, t%aewﬁéfe&rat gHomatpgraphic systems
magdgELg resonance ('H NWMR) spectra were recorded at

500 MHz on a Broker nachi ne equi pped with an Avance

Il console. The chem cal shifts are given in ppm

relative to the frequenc f TM5. 20 All the spectra
were refBiRgfodraniic §¥P33 ure of 40C. The

abpnHtad £ wIeghd®n THmracteri zed the signals are as
follows: s = singlet, bs = broad singlet, m=

nuFtugt& = GHeLNoubl et, t = triplet, g = quartet. 25
oo B ent ofRE8I A o Q% B ol Ty SFIURRE Blbug & §lfion witn
t 80VoBdof @ndnateswi th a peak resulting fromthe NVR

- flow rate 0.3 mi/minute

- injection of 2 yL of solution at 0.1 mg/ml in a 9/1 CH3CN/H;0 mixture

- chromatographic system B
- Eluent A = H,0 + 0.01% TFA
- Eluent B = CH3CN
- gradient from 98% A to 95% B over 10 minutes, followed by elution with
95% B for 5 minutes
- flow rate 0.5 ml/minute; temperature 40°C
- injection of 2 pL of solution at 0.1 mg/ml in a 9/1 CH3CN/H.0 mixture

- chromatographic system C
- Eluent A = H,O + 0.005 M ammonium acetate pH 6.5
- Eluent B = CH3CN
- gradient from 95% A to 90% B over 17 minutes, followed by elution with
90% B for 5 minutes
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sol vent. WD 2009/ 056707 26 PCT/ FR2008/ 001190 The HPLC
was performed using a ThernoEl ectron Surveyor system
equi pped with an ion-trap mass spectronetry detector
and a diode array detector. 5 The analysis conditions
by liquid chromatography coupled to mass spectronetry

( as follows: For,dhe liquid
crmﬁ%%pggz&part, t hree di f%ferent chrorrat%%pgmqpsmo'ngo '
systens are used: 10 - chromat ographic systemA -

El uent A = H20 + 0. 005% TFA - Eluent B = CH3CN -

grd@verate O:dmlosimi® t o 90% B over 17 ninutes, foll owed

o -fiePhof Bt 2ot 4T dihgnilh B8 AT e Rifyre
mgy/m in a 9/1 CH3CN H20 m xture - chromatographic

system B 20 - Eluent A = H20 + 0.01 % TFA - Eluent B
%ﬁa‘iﬁ@mnér%& HE from 98% A to 95% B over 10

"L WhRSs Xﬁ‘é'rﬂaOM%dC?S =4 Hté@&rﬁ‘@?ﬂ”pmgé%@a‘;@g.sﬁéﬂdmbﬁs

- flowrate 0.5 m/mnute; tenperature
i mV¥atere XBsidge 18 8f1 ¥ G0umimof. SemGzolumy/Nb. 186093085

- PR E ool G R D3 E! s iin o G0 Has-80

=- Qe Sunfire C18 2.1 x 100 mm 3.5 pm column No. 186002534,

The products are detected by UV at 220 nm.

For the mass spectrometry part:
- lonization mode: positive electrospray (API-ES polarity+)
- scanning from 100 to 1200 amu.

Thin layer chromatography was performed on silica gel TLC plates from
Merck. The silica gel for the flash column chromatography is sold by Biotage.

All the solvents used are of “reagent grade” or “HPLC grade” purity.

The aD measurements were carried out on a Perkin Elmer model PE341
polarimeter using a cell with a 1 dm optical path.

In the examples and preparations:
AcOH and EtOAc represent, respectively, acetic acid and ethyl acetate.

MeOH, EtOH and t-BuOH represent, respectively, methanol, ethanol and tert-
butanol.

m.p. means melting point.




10

15

20

25

30

30 - gradient from95%A to 90% B over 17 m nutes,
followed by elution with 90%B for 5 m nutes WO
2009/ 056707 27 PCT/ FR2008/ 001190 - flowrate 0.3
m/mnute - injection of 2 pL of solution at 0.1 ng/m
ina 9/1 CH3CN H20 m xture The colums used are: 5 -

TIBLRIBIESE RO er's b dge CAB 2.1 x50 mmPE BFR008/001190

col um No. 186003085 - Phenonenex Genmini Cl18 2.1 x 100
mm 510 pm col utm No. OOD-4435-BO - Waters Sunfire C18
2 Preparationntn 3. 5 pm col uim No. 186002534. 10 The

pg *F&ﬁlﬁ(eflp%rfﬁek%fa%gtf&yaéﬂ at 220 nm  For the mass

iontzation node: positive
eI(E)t(ﬂMslpyMpe(n%P#-yﬂiﬁep@)a@etdmn)e - scanning from 100

b3 diosand B8k el of cisthyevanemaiiy bpsrhonete are placed
Siith '1Qam9%|f THE | rf B%o‘bh@%fbﬁb%éﬂ*ﬁaglh reﬁ'}]giﬁoé?lr Fih% h?ag%‘élte stirrer,

by Bi ot age. vents used reagent
greadeundsr & smnnga'dt&Ogmrart@thezmnmh@ ialefrdaseact feni 8 minutes

o5t Tpfe ettty SeCineR e R 2 apbtesa g esuiting mixture
t e atlewen|te scovn diridl 8 Zaridf OnfietByi-4°6Paridbfle Ere¥sdded dropwise.

resent, respectlvel , acetic acid and ethyl
Jp saﬁ‘@xtur%@q uxeFpratfe heurs. diRerrepetiere mixture is then poured into

SERSE L BAOHR o B8Rl T SRS s i over

POIE,5RZ0Hi82reéd BHi0evaporated under vacuum. 6.8 g of oil are obtained.

(if) (1-Methylpiperid-4-yl)acetonitrile

1 g of the product obtained in the preceding step is placed in 70 ml of
methanol in a round-bottomed flask equipped with a magnetic stirrer, At 0°C,
7.2 g of magnesium are added portionwise. The mixture is stirred for 4 hours.
It is filtered to remove the solid magnesium particles and the filtration and
liguors are evaporated. The residue is taken up in saturated NaCl solution
and extracted with dichloromethane. The organic phase is dried over Na,SQ,,
filttered and evaporated under vacuum. 450 mg of oil are obtained.

TLC: 8/1 EtOAc/MeOH, Rf = 0.2

(iii) (1-Methylpiperid-4-yl)acetic acid

3.65 g of the product obtained in step (ii) are placed in 47 mi of concentrated
hydrochloric acid in a round-bottomed flask equipped with a magnetic stirrer.
The mixture is refluxed for 20 hours. The resulting mixture is diluted with
water and extracted with dichloromethane to remove the impurities. The
aqueous phase is brought to pH 5-6 and extracted with dichloromethane. The
aqueous phase is evaporated under vacuum and a white solid is isolated.
This solid is taken up in ethanol to separate the product from the salts. The
filtration liquors are evaporated to isolate 3.6 g of pale yellow solid.
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Preparation 1: (1-Methyl piperid-4-yl)acetic acid (i)
(1- Met hyl pi peri d-4-ylidene)acetonitrile 9.36 g of
K2CO3 and 8.89 nl of diethyl (cyanonethyl)phosphonate
are placed 5 in 12 m of THE in a round-bottoned
flask equi pped with a magnetic stirrer, and under a

Stvep ' gen, and the myfure is left
for @@’REFZ@? at room tenperature and thefeEFmQ?"m““
for 20 m nut es. Theresulting mxture is allowed to

and 6.5 m of 1-ne | - 4- pi peri done are
Qﬁ/dMQ@/NH@HS%-Xgare is refluxed for 16

hours The reaction mxture is then poured into 10
wat er and extracted with ethyl acetate. The organic
piRrepaiationrd:ed over Na2SO4, filtered and evaporat ed

f | bt d.
Zq%pﬁﬁ?cﬂpﬂg'fdﬁﬁgﬁgfégé@oﬁrfr |OI eallng of (It Ihze pr oduct
O*Bya'\nftﬁ‘ﬁmgnaé *Weédri%%ldin”@réﬁé‘rﬁgbﬁ ?Cﬁsirg;pﬁo f&}/ prlperldone

15 'net hanol 1 n a round- equl
nﬁgﬁi@@d of dtmetryi-4-pipeddhne, thetitle cbmmglndss obtained. added

e e is stirred for 4 hours. It

LF’: ﬂtrﬁgro/sﬁn?%ﬂrg%\y}%%he solid magnesi um particles
and the filtration and |liquors are evaporated. The
residue is taken up in saturated NaCd solution and
E’iﬁaﬂ%@_@'th di chl or omet hane. The organi ¢ phase is
d VS j red and evapor at ed under
%ﬁp?“ﬁé% %'da%é}éégudﬁt ained. TLC 9/1 '
I(E(immy:é%thyﬂblpgréknﬂ -yl)aoetate ¢ the

t rid-4 acetic.a of t

Dt sfblifheteine alcpiaeed it 615 i QLicuere ims rpung-bottomed

Cﬂasrem rsaluqdn o?i mqro@@ma@ biéma&teétatdlirA1. g%ﬂﬂoﬂetde%%%g added

flask equi netic stirrer
i §"QR§'7'5§XE efmmlze isoeflyxed ad 1ﬂQ§GI fbrrcmenh&tm,nr.nlcentrated to a

S B, SRR Sl ShSULE RS o
bwbitghis fikeret! & Gnanwashéd Qﬁﬂﬁalcmdrbn@tﬁéﬂé’r'ﬂﬁ@tﬂgﬁdgﬁm Ilquors

The aqueous phase is evaporated under vacuum an
whte evaparated; £ g ebexpascted product are obtained.

TLC: 1/1 EtOAc/MeOH, Rf = 0.45,

(ii) (4-Ethylpiperazin-1-yi)acetic acid

7 g of the product obtained in the preceding step are added to 190 mi of 6N
HCI and the mixture is refluxed for 4 hours. It is evaporated to dryness and
washed with a 1/1 EtQAC/EtOH mixture, and the white solid obtained is dried.
7 g of expected product are obtained.

TLC: 100% MeOH, Rf = 0.2,

Preparation 4:

(4-Methylpiperazin-1-yl)acetic acid

By working as described in Preparation 3, but using 1-methylpiperazine
instead of 1-ethylpiperazine, the title compound is obtained.

TLC: 100% MeOH, Rf = 0.25.
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30 This solid is taken up in ethanol to separate the
product fromthe salts. The filtration liquors are
evaporated to isolate 3.6 g of pale yellow solid. WO
2009/ 056707 29 PCT/ FR2008/ 001190 TLC: 99/1

MeOH/ NHAOH, Rf = 0.2 Preparation 2: (1-Ethyl
piWE 200905678 %et i c acid 5 By Mbrki ng as deRCTHRR2008/001190

Preparation 1, but using 1-ethyl-4-piperidone instead
of 1-nethyl-4-piperidone, the title conpound is
obtai ned. TLC: 100% MeOH, Rf = 0.15. Preparation 3:

1 4- Et hyl pi in-1-yl ti id i), Ethyl
(CPBAGBRE: ot ne 1 yi) acerate 8.6 m of

. o | . _ | .
C(KSAAH B SN B L g PlohFhyGe 3 Sno
brl(]id)ﬁoﬁ}di;ﬂ'dmre-1,B-dl?)fcﬁorﬂé(&thmmcf 'I)ﬁrﬁ:lcﬂ-@ﬂ@ﬁe dr opwi se.
T ' [ a _ for one hour,
conc g‘ nth iyl @r-gh'?%X@?ﬂwb(%ﬂmo%&qlté?nhqrwl)acetate
r &f $01086RbP5 of & 1 3-dIeMbRo-4 ks 5eniRbBE L6 40 methyt 4-

t rcht Fh&netny

V\,hlchlsfiltered. off and washed w orone
TRBlorpphenylacatale igutd ml cADMEimpdded edndet aystréam of nitrogen, to

RSSO BIG ooty AL o e
gtevhpérfaturer isdvaintaineai dteg°CnThEamtaead regcekioRr ?Ir IE?(%rg, while

adﬁied.to 190 Ml of 6N HCI and the mxture is re
f rowingdhiedemperatyre itapriutn turaos terpperaturend heviasultidg mixture

Wist / t: QAC \ , he . whi sol i . .
U ool BRI B P HAT sl 81 o mivture i
oextaacrtﬁdl. wWith By ae@&tltezecuﬂe_ Ia‘rgav._wig. phasé&r Rpadrigdl Offiteted and
(g'é cetntPétgé.pfd Széfné ll)Fa/wr)l %ﬁ%ltréacobatlgilned, and are purified on a column
with hexane and then with a 95/5 hexane/EtQAc mixture to give 3.18 g of ail.

B) 5,6-dichloro-1,3-dihydro-3-(4-chlorophenyl)indol-2-one

4.6 g of the product from step A, 60 ml of methanol, 15 ml of AcOH and 2.7 g
of iron are placed in a round-bottomed flask equipped with a mechanical
stirrer, under a stream of nitrogen, and the mixture is refluxed for 1 hour 30
minutes. The resulting mixture is poured onto ice and 10% NaHCO; solution
is added to basic pH. Ethyl acetate is added and the mixture is filtered. The
organic phase is separated out and dried, filtered and concentrated. A solid is
obtained, which is taken up in isopropyl ether and filtered. 2.75 g of a white
solid are obtained.

m.p.: 214-215°C

(i) 5,6-dichloro[[(1 R)-2-hydroxy-1-phenylethyl]amino]-1 ,3-dihydro-3-(4-chloro-
phenyljindol-2-one isomer A and isomer B

A) 3-bromo-5,6-dichloro-1 ,3-dihydro-3~(4-ch!orophenyl)indol-2-.one
2.75 g of the product from step B above are dissolved in 100 ml of
dichloromethane under a stream of nitrogen. The solution is cooled in an ice
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By working as described in Preparation 3, but using

1- et hyl pi perazine 30 instead of 1-ethyl piperazine,

the title conmpound is obtained. TLC. 100% MeOH, Rf =

0.25. WD 2009/ 056707 30 PCT/ FR2008/ 001190 Preparati on

S:

( WOB2008/056B0B- di chl or o- 1, 3- ddthydr o- 3- ( 4- cIPOT/RRZ008/001190
)i ndol -2-one (i)

5, 6-di chl oro- 1, 3-di hydr o- 3- (4-chl or ophenyl ) i ndol - 2- one

> balth,\@d ¥ solution of 3.9
(4-chl or ophSeOnL)!/ 9 0 (?I %rﬂfcﬁhomgswlsrtsrlgr;r?gnvl' )ogg(lechéorgmﬁthane s

s dlagedodropivis:. gThif mlxture is reacted for 3 hours, and the temperature is
nltrob nzene .and

RISt G AL ol FHpgatreor T o diting mixiure is

a@mseduwﬁﬁﬁm Wdr@éiﬂbﬂé dtid =PdeWatdrO This ﬁHﬁtﬁﬁé‘% Qﬂaeﬂt filtered
-10C of 2.85 g of _60% NaH in 45 mM of DWW, and

t éngegoncentrated. duf EtOéloﬂéUe@lbfalBGﬂ The mixture |s
reacted for 2 hours, while 10 allowi ng the tenperature
to return to roomtenperature. The resulting mxture

- | s pol)ed, Gdichldrof(1 I%)Gwh9dmx§101%phbi4ﬂétr§ﬂbnﬂm<@]n1 Bsdihydro-3-(4-
BE& ndtherp ture is xtracted wi th ethyl
pRneRIRZaANe s Awgdisomar B i 't or ed and
C‘?ﬂ?%ﬁb" %@dcon%&&d’ffro% tiﬁ@%e@ﬁﬁlngr ?tegbé@t ﬁgn d "%tﬂiﬂw 50 mi of

are purl f on a col um
gshbrﬂf@kmmntttmcg of »R-phenyiglyginad, @ndé&r g sifearnl of nittegen. The

5}%’%'(% 1§ I5a0tad for g NoUrsAtIoem 18RS ELHEN YIS MGSIRIBEA@re then

4a@ded dnd ke péaﬂmg nﬁsfcmire 5§ @Badteddat FBorﬁfteﬁ‘ﬁié?étnu@é The solid
1&[n1 of AcOH and of iron are placed in a
mechist filtared off, @@ra t@qur;ﬁ@w Vinwersaargeevaperated to dryness and

r
h
UG enid il SRR 78 RORIRIE AR esti (i ng.
m'xture is poured onto ice and 10% NaHCO3 solution is
d b H. Eth
i 815 R T prot e IS0 (61 Biradd -0 S5 PREGH @ of the
Oorapdtisifler Bl (.61 £13Mchapepptdiabed. A sol 1d s

obt ai ned, which i's taken up I'n 1sopropyl ether and
filtered. 2.75 g of a white solid are obtained.

(iii) (+)-3-Amino-5,8-dichloro-1,3-dihydro-3-(4-chiorophenyl)indol-2-one

1.8 g of the product obtained in the preceding step are reacted in a mixture of
28 ml of dichloromethane and 12 ml of methanol. 1.9 g of Pb(OAc), are
added and the mixture is reacted at room temperature for 3 hours. The
resulting mixture is evaporated to dryness and the residue is taken up in ethyl
acetate and then washed with saturated aqueous NaHCO; solution. The
organic phase is dried, fitered and concentrated. The resuiting product is
taken up in a mixture of 36 m! of 3N hydrochloric acid and 3.7 mi of methanol,
and is stirred overnight. This mixture is concentrated and diluted with a
mixture of water and dichloromethane. The organic phase is washed with 1N
hydrochloric acid solution. The aqueous phases are combined, brought to
basic pH with agueous NH; solution and extracted with dichloromethane. The
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25 mp.:214-215C (ii) 5,6-dichl oro[[(l

R) - 2- hydroxy 1- phenyl et hyl ] am no] - 1, 3- di hydr o- 3- (4- chl

oro- phenyl)indol -2-one isoner A and i somer B A

3 br ono- 5, 6-di chl oro- 1, 3-di hydr o- 3- (4- chl or ophenyl )i nd
-2-one 30 2.75 g of the product from step B above

‘ﬁs’d#ﬁ@#’fbﬁg?vtSeﬁooTL“e Sol ut ¥ 1 5 cool o IFE HERA98/001190

V\D 20091056707 31 PCT/ FR2008/ 001190 bath, and a
solution of 3.93 g of PhMe3NBr3 in 100 m of
ditaRE qmaseaisediied, fitkted andopomcentrate taigivei540i mg of a white

[%gﬁéi’q?‘%&grs hours, and the tenperature is allowed

adually to roomtenperature. The resulting

TrKbUERZ1SC; KSed2 Pt 5 itdy BRI [C 201 d anc

water. This mxture is dried red 5 and
concentrat ed 3.7 g of oil are obtained. B)

chigrol [ (1
/-1 - phenyl et hyl ] am no] - 1, 3-di hydr o- 3- ( 4-

cl(u)a-Aniinby&i JBi-didblord-9)3edihyaie 3- ﬁ-anibrbia%ﬁwﬁ:&lélz-%ne
bthe co ound fromthe preceding step are’ m xed
5&YRWORNg a9 deReidied bt Riepsdationsd gy bukusinaniegnyes mﬂarnsomer

u

7 o 8ttt EFRBralibh ST hesdatd of Bethél A e o BERIE Preparation,
t Hentitladdmpoand is bbtaimesdil ti ng nmi xture is reacted at
roomtgnperature. The solid forned is filtered off,

affa 1181 1%T tQ%W%lMGQF% are evaporated to dryness

and purlfled on a columm, €luting with 7/3_[ 7~

hexane/ Et OAc. 15 1.8 g of the | ess polar product,
iEmraﬂonjﬁ‘tp = 79.8-80.5C) and 2.2 g of the nore

[ Hing G aichibi 8 siRTdios e GoRAMIAAS-Semy
)(l)”‘d@-dl%hlbrr‘@-ﬁ@-dfhy%r&SO{df ﬂﬂ?fﬂ%@ﬁyﬁhdepé% ed in tge

precedi ng step areé reac xture o 28 n
di chl of Kaa<O-asimandsglicathlontehanol . 1.9 g of

P?ér@r 1 u?@gf ﬁﬂ%:%ﬁgﬁﬁcg atcuﬂ? eég )r(ﬁluéfe dlC?llOrl'Slq"l% r?éjnea%ndot?.@ ml of
acetyl chloride are placed in a two-necked round-bottomed flask equipped
with a magnetic stirrer. The mixture is reacted at 50°C for 3 hours. 7.8 ml of
thionyl chloride are then added. The mixture is reacted at reflux for 2 hours.
The resulting mfxture is evaporated under vacuum to give 13.7 g of an
opaque liquid.

b) 4-chloro-N-3,5-phenylmandelamide
4.04 g of 3,5-dichloroaniline and 50 ml of toluene are placéd in a three-
necked round-bottomed flask equipped with a mechanical stirrer, and under a
stream of nitrogen. The solution is cooled to 0°C. 9.6 g of potassium
carbonate are then added. 6.8 g of the product obtained in the preceding step
diluted in 10 ml of toluene are added slowly. The mixture is reacted at room
temperature for one hour, and 4.15 mi of methano! are then added. The
mixture is reacted at 80°C fdr 2 houré, followed by addition of 1N hydrochloric
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resulting mxture is evaporated to dryness and the
residue is taken up in ethyl acetate and then washed
wi th saturated agueous NaHCO3 sol ution. The 25 organic
phase is dried, filtered and concentrated. The
resulting product is taken up in a mxture of 36 m

ofWBIN20ys/08610Pri c acid and 3.33 m of met harpCT/FR2G08/001190
is stirred overnight. This m xture is concentrated and

diluted with a mxture of water and di chl or onet hane.

Thea i i r l Qri.cC

2 i SSER, Bhashe' RelRRCRLIT S ehraQURLRRR FihY acetate. The
broogahit phassls baaporapdd whiidr vapueouss. KigBofsedlidtarervagided.
extracted with dichl oronet hane. The WO 20091056707 32

PCTI FR2008/ 001190 organic phase is dried, filtered

and co 5 t ) i S0,
g {éyag HRhRSto PSgilHﬁré@grﬁghlgfo;ﬂ\é/ngr?ol 9 /&rki -
pent @tf |Qﬁ% @ulf@rl¢®Mnd05 gnleetifuming sulifuric acid are placed in a

P&
3-(4-chl dol
wit i goteried ek Sabne ot BRGNS e, Thpnxtyee i cooled
t heam)lbe lith aand BTRY of %@?fr@dm%btamﬁﬁeﬁaﬂh@ bl‘é‘&eamtg step are
(ii), instead of isomer A of the sanme preparation

t PAfed &d Rewienwigei dhepnixtwiedis thendpftto. rggc at tpefndemﬁerature for

s A" e, ARG Blre inte,0 hath of (o 20 Breystg PrpigeH with
oNaﬁCZa@g solutipn and t_hen wrth concentrated sodium hydroxide solution. The

1S G s> At fichBrpBeTtRDeL g (P organic phase, s+
4s§bé@tédm6bt NEFRAE bl éEr ﬁﬁﬁ‘m.f‘@@%a %fncld %ﬁ%@?hh&@ﬁvacuum to

acety e are
t Giyened lgcef @ sakid Vdmch dsvisken uslo etdwl ethed This mhixture is filtered to

ig,gegt% @téﬁW%r Thg m Xxture |§ reacted at 50C for 3

urs thionyl chloride are then added. The
mxture is reacted at reflux for 2 hours. 20 The

r ? lting mxture is evaporated under vacuumto give
1@ % émgp-tlaﬁ dichioro-1,3-dihydro-3-(4-chlorophenyl)indol-2-one

A} 3-bromo-4,6-dichloro-1,3-dihydro-3-(4-chlorophenyl)indol-2-one
This product is obtained by working as described in point (ii) of Preparation 5,
but using the compound obtained in the preceding step.

B) 3-azido-4,6-dichloro-1,3-dihydro-3-(4-chlorophenyl)indol-2-one

550 mg of the compound obtained in the preceding step, 17 ml of acetonitrile
and 270 mg of NaN; are placed in a three-necked round-bottomed flask
equipped with a mechanical stirrer, and under a stream of nitrogen. The
mixture is refluxed for 2 hours and then taken up in ethyl acetate and washed
with saturated sodium chloride solution. The organic phase is separated out,
dried over Na»SQ,, filtered and evaporated under vacuum to give 320 mg of a
resin, which is purified by flash chromatography, eluting with 85/15
cyclohexane/ethyl acetate. The phase containing the product is evaporated to
give 220 mg of a white solid.
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opaque liquid. b) 4-chloro-N 3, 5-phenyl mandel am de

4.04 g of 3,5-dichloroaniline and 50 ml of toluene are
placed in a three- 25 necked round-bottoned fl ask

equi pped with a nechanical stirrer, and under a

stream of nitrogen. The solution is cooled to OC. 9.6

g WO 2008S6F0Y car bonate are 341en added. 6. BCF/PR2008/001190
product obtained in the preceding step diluted in 10

m of tol uene are added slowy. The m xture is reacted

%&iingﬁfﬂmhg hen a dégrm%ﬁﬁomm chl%?gpﬁeryf’) rﬁHoI@fone

are’ m xture 1S reacted at
80220 ong 2f prsqddoblobtameu iry thee gradedling tep, I8 ml of THF, 10 ml of
hydr gchl or | 67 3 PCT FR2008/ 001190 acid
coneiaion, L oot N o], B} spBupecing @b GPAdn @ PHO-necked
etr*d)ﬂhdaé“cﬂf@ﬁ@d fm e&ﬂiﬂtﬁ@dCwﬂha§em'e‘éh§?‘!|@8prsﬁh@?| FREChixture is
vacuum 5.7 ¢ soli'd are obtained

4 eagtashabrapm tanpergtdneofos:’:( acwrs| Eﬁhegaewyngurnletmrezs ditered and

o B UFricRe R FaPlrab gt Eati T S bl Ik g dy taken up in

eqethppe@evmé hafd mﬁgﬁﬁéd Owﬁlﬁ i édtll‘ated' h§odﬂ.lmt ld:lhﬁbrid% solution. The
cooled, in an_ ice bath, and

olR'EPAIPFS] i SpP@iaiad Ayt sdrasi aver Nagiod, Blb?reﬂoam uaporated
TS 200 O ol bR UnERTOUGREIALIES by T
i cshramaditdgrapbirt elotingaswith pB!ZMdybloI@xahei@mylsabetat@n 74 mg of

and thg%qjvm t(ﬂ]{j%oncentra sodi um hydr oxi de sol ution.
THEPECLE PRAAYG! RIS PRIAINGD: extract ed wi th -

din@gmr@g@t@@an@@om@emr:qygl c phase is- separat ed
out, dried over Na2SO4, filtered and evaporated under

vacuumto give 7.5 g of a solid, which is taken up in

etF!;} a?tl?)%r Thi s m'xtureisfilteredto give 4.2 ¢
—p'bvméa-%S(ll)

-(Ap3canTin 6-4J6 <fit Riopo 4, 3-dih i e5-8-(-trifudtoriagthyiphenyl)iel dol-2-

ol - 2-one A)
3-Pno- 4, 6-di chl or o- 1, 3- di hydr o- 3- (4- chl or ophenyl )i nd

Olg C%r-ﬁgﬁla)xlyﬂti gﬁ%@gtbcﬁ 3. EIPQ@IOE‘S g?g{fmor\ﬁﬁ{éfhﬂghéﬁyl)mdol 2-one
1.8 g of Grignard magnesium are placed in 19 ml of anhydrous ethyl ether in
a round-bottomed flask equipped with a mechanical stirrer, and under a
stream of nitrogen. A mixture of 8.9 ml of 4-bromotriflucromethylbenzene in
46 ml of anhydrous ethyl ether is then added. The mixture is stirred for one

~ hour, followed by addition of a solution of 5.7 g of 4,6-dichioro-1H-indole-2,3-
dione in 100 ml of anhydrous THF. The mixture is stirred at room temperature
for 4 hours 30 minutes. Water is added and the resulting mixture is extracted
with ethyl acetate. The organic phase is separated out and dried over
Na,SQ,, fitered and evaporated under vacuum. The residue is taken up in
ethyl acetate and washed with 1N sodium hydroxide solution. The organic
phase is dried over Na,SQ,, filtered and evaporated under vacuum. The solid
is taken up in ethyl ether and filtered off. 4.7 g of expected product are

obtained.
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but using the conpound obtained in the preceding step.
20 B)

3-azi do-4, 6-di chl oro-1, 3-di hydro- 3- (4-chl or ophenyl )i nd
ol -2-one 550 ng of the conpound obtained in the
precedi ng step, 17 m of acetonitrile and 270 ng of

] in a three-necked round-bottoped fl ask
M‘fa#ﬁgg nmechani cal stiq%r er, and unddt Hﬁ%@.ﬁwomo
of nitrogen. The 25 m xture is refluxed for 2 hours
and then taken up in ethyl acetate and washed wth

s &if)ud, Sitetrickhbar DuhBfdilhydrodb(tbb‘ifl!uprmrnethﬂmwamygmdmépmes e
filtere

Vbbbl e Btiss R i pobs3Re sipn e Bladin 8 mi of
WaiicHiotometHané iie @ #aUrﬂ‘st@éttbrﬁ@d PEBk RERIRYG wﬁhta hgnetic stirrer,

with 85/15 cycl ohexane/ ethyl acetate. The phase
cRdaindaip sieapy oldnitreges. Bvidpol of piridice B8W gimixturacof 0.34 ml

n%{.ﬁpgégghgﬁllci@%btq?row?@l%g/aqg QHdEd>4t 0°C. The mixture is reacted

3 ahnboro-térpedatand and-thes pduhadiinto 3afutatl aﬂu&dlfanchngolutlon

2-one 22 of the product obtalnedlnt
TR 19 AL Ses s PoRAIRHatE Ot (T dBPd A¥a ARoBOsq figered and

Wavgﬁoﬂzjlr@@hna@,dv% of zinc are placed in a
t wo- necked round- bottomed flask equi pped with a

ma&karlit hexane/Et@Ac, Rhe 0@Xture is 5 reacted at room
tenperature for 3 hours. The resulting mxture is
filtered and the residue is evaporated under vacuum

THig) resul meaalchftﬁbmu@)@hy&l@ﬁv 1UBhérﬁert‘PIS/|]é’r|n|rﬂﬂ—91t Sdo%ydro 3-(4-

th saturated lum chlori dé sol ut

TH%'UO&@QWVJPWBM% s@iﬁsﬂsgmﬁi Aand ishmerBover

NP9 SR, o S a0 £ XAAPT1K e BF UBBIAED Bl e

f carwbownd cﬁmmnﬁteopr@qﬁdyng altep iarg () bh&ﬁﬁglycmol instead of (R)-

PEeaakPRGk thertke Somptupds e Rbnet OnG, R = 0.3
(TS R T AN 7 8 SRS R A et

hyl phenyl )i ndol -

(iv)  (+)-3-Amino-5,6-dichloro-1,3-dihydro-3-(4-trifluoromethylphenyl)indol-2-
one

This compound is obtained by working as described in step (i) B of
Preparation 5.

ap = +60° ¢ = 0.25 wt% in MeOH

Preparation 9:

3-Amino-1,5-dimethyl-6-chioro-1,3-di hydro-3-(4-chlorophenyl)indol-2-
ohe

(i) 6-Chloro-3-(4-chlorophenyl)-3-hydroxy-1,5-dimethyl-1 ,3-dihydroindol-2-one
This compound is prepared from 3-hydroxy-5-methyl-6-chioro-1,3-dihydro-3-

(4-chlorophenylindol-2-one (compound obtained according to the process
described in point (i) of Preparation 8), and 1.2 g thereof are dissolved in 8 ml
of DMF. 167 mg of 60% NaH are added at 0°C, under a stream of nitrogen.
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one (1)

3- Hydr oxy- 4, 6-di chl oro-1, 3-di hydro-3-(4-trifluoronethy
| phenyl )i ndol-2-one 1.8 g of Gignard nmagnesi um are
pI aced in 19 m of anhydrous ethyl ether in a

nd- bot t oned fl ask equi pped with a nechani cal
st 93909’9557971der a 20 stream®f nitrogen. PCHER2008/001190

of 8.9 m of 4-bronotrifluoronethyl benzene in 46 m
of anhydrous ethyl ether is then added. The m xture is

StAG&0r pldoﬁ(nglcme thbnlﬂddeﬁcéﬂww@mwu@@i rbia@[édofbr 30 mlnutes The
so| ut 6-di chl oro-1H i ndol e-

i ﬂei'é%ngd mB‘F“"&nﬁyﬂ?'&%’ intg: watse andxexracted \éﬂth rdd@fdommethane
f IHE b@ﬁh@d hadeis tfil‘?éd Ki{RPH %naocdHcBHErgﬁaq Vig'fezéro'dfl{:hls purified

added andt e resu mxture 1s extrac
etOIM Cablmmtﬁutlﬁgwmtbrgg‘hhexamﬂfﬁ@Acs separated out and

It ed and evapor at ed under
Fﬁé‘g’drﬁ)(%gﬁc% 3 F{g en up in ethyl acetate and
washed with 1IN sodi um hydroxi de solution. The organic
2 se is dried over Na2SO4, filtered and evaporated

H&-Chloraui{4-chlerephenyl)-1,5-dimetylip3idinetrbindob 2 ome

f product . a
s, P e St Butphek Bom e iREEBe AT KB Pyt b mi of TFA
3aﬁd61 Brint bf 61SIEL, andnhwdhm@re(é feictd o firosrRs hbhpa@@mbc The
2-qQne 1.2 t he product fromthe precedin

%%'?tg?ge MixEe i P%U@dnlnf%wat@r and Browghtankasie pA with aqueous
SRS e SRS o FBBCTRR i prao
alfddriedvifilteried aot! @ngentratedl. dheSeSIdde is tdkeh upfin ethyl ether and

d ad OC The m xture is
rglg%l 8€§H9a8?ﬂ1%f Wp%qqgtqf?é’ #8e¥hen poured into
sAL Qr aIccHtGALReNandHRG: ospl ution.  The organi c phase
is separated out and dried over Na2SO4, filtered and

evapor ated under vacuum -. TLC 1/1 hexane/Et OAc, Rf
SRS ity fpSigteriadibiore Setrehiparnenindol-2-one
by working as described in Preparation 7 in points (iiy and (iii}, but using the
preduct from the preceding step instead of the product obtained in step (i) of
Preparation 7, the title compound is obtained.
TLC: 1/1 EtOAc/hexane, Rf = 0.5

Preparation 10:
(1-Ethyl-1,2,3,6-tetrahydropyrid-4-yl)acetic acid
(i) (1-ethyl-1,2 3,6-tetrahydropyrid-4-yl)acetonitrile

2.9 g of 1-ethyl-4-piperidone, 3.3 g of cyanoacetic acid and 36 ml of toluene
are placed in a round-bottomed flask equipped with a magnetic stirrer, and
under a stream of nitrogen. The mixture is refluxed for 4 hours, while
removing the water using Markusson apparatus. The solvent is evaporated off
under vacuum. 4.2 g of oil are obtained.
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6ioRb

trifluoronethyl phenyl)indol -2-one isonmer A and isoner

B By working as described in step (ii) A and B of
Preparation 5, but using the conpound fromthe

pr ecedi ng step and (S)-phenyl glycinol instead of (R)-

% he %98 &I nol, the title conpounds are obtained.

T IBBBRET cycl ohexane, Rf3% 0.5 (i somerP@Y/FR2008/001190
0.2 (|sorrer B) (iv)

(+) - 3- Ami no- 5, 6-di chl oro- 1, 3-di hydro-3-(4-trifl uoronet

hx(li)p(l‘ieﬁwl-ﬁrmzals-fétramar@nam aeatiRoatid i s obtained by
' ed.in ste ? B of Preparation 5.

ki ng .as de crlg L
y_wgg@ng as_depcyi eq,tl%Prﬁp%a@qn (i) Hudusing the pduct from the

&ing s?é]:ﬂﬁﬁééﬁ’ % ?WGCMOQEJB‘E bt PreHdraeBP1 3iif, &t Dnpound

henyl Z§il1nd0| _
ned- (4- chI or ophenyl ) - 3- hydr oxy- 1, 5-di net hyl -

1,3
e A

(AHoMWe: & I
accordin %@ﬁ%/h%ME‘r@%gg)gs‘Pg é}lggﬂ?%ﬁg ?ﬁ g%ﬁﬁg"% 2)H)b? -62(q,
PFebara, g&m 8)68- aﬂﬁ (n,2H), 2Hes oRHYy 8.1di(bSOEMED 49 (B, 1H).
m  of DMF. 167 ng of 60% NaH are added at OC, under a
stream of nitrogen. WO 20091056707 36 )
PETd;;ﬁ?aﬂQﬁBQOllQO 260 pi of CH31 are then added and
:T&e}é}lﬁxture is reacted for 30 mnutes. The resulting
rerPEIng- b&ﬂl@@ﬁwmwmaﬂd&dﬁhym -3d3yd-dichlorophenyl)-
19 8RRt hane.  The organic phase is dried, filtered
concentrat ed. The product is purified on a
cb] (J'T)i;ﬁhawm-ﬂr@dwhldrow 3—dﬂwcﬁt66 B2, £4ichiérophenyilihdol-2-one
c/ hexane
Err | gResng, l%mbéﬁ"aﬁﬁet?wmwhms @9 esatibed dn Preparation 5, but

3us1h§)h€i 5 Ji‘ﬂPb ﬁdi%ﬂﬁ)r&br%rrﬂ%)etvr#t%ng AR%F% P‘P?&dﬁiﬁaﬁﬁé@mmhyl—

the preceding step Is m xe
nPengenasi Et3, and the mixture is reacted for one hour

at 80C. The

(it) (+)-3-benzimino-4,6-dichloro-1 ,3-dihydro-3-(3,4-dichiorophenyl)indol-2-one
215 mg of the product obtained in the preceding step and 120 ul of
benzaldehyde are placed in a round-bottomed flask. The mixture is heated at
100°C for 5 minutes in a microwave reactor. A solid is obtained, which is dried
under vacuum to remove the benzaidehyde.

(i} (+)-3-benzimino-1-isopropyl-4,6-dichloro-1 ,3-dihydro-3-(3,4-dichioro-
phenyl}indol-2-one

144 mg of the product obtained in the preceding step are placed in DMF
(800 pl) in the presence of K,CO; (49 mg) and isopropyl bromide (30 pl) in a
round-bottomed flask. The mixture is heated at 140°C for 5 minutes in a
microwave reactor. The resulting mixture is filtered and the crude product is
used for the following step.
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10 resulting m xture is poured into water and brought
to basic pH with aqueous NH3 solution. This mxture is
extracted with ethyl acetate. The organic phase is
dried, filtered and concentrated. The residue is taken
up in ethyl ether and filtered. 688 ng of a white

Sgwffgﬁgaﬁlogﬁ‘r&%”ed- TLC 476 EfOAc hexane, Rbe7/MR4008/001190

3- Ami no- 1|, 5-di net hyl - 6- chl oro- 1, 3-di hydro 3- (4 chl orop
henyl )i ndol - 2- one by wor ki ng as describ

Prbliat 41 SrarnprsGPReRY ch 6 Haieroc | Brdinyarar -(a Ardichineopheny)-
prlﬁgacé fLom the preceding step instead of the product :
obt al neg In step (i) of Preparation 7, the title
c oftpo prugiuics obtaimed adthe2fretedinglstép i SPedd)ax aissolddd in methanol

CBEP YT BRUS3 1 Bbiar 3My ek spiutian orpt gedast AftarcS choyrs at room
( ]teﬁip‘évétuile Zché rﬁb&%ﬁ@h‘bé@'h%ﬁi’éd gvlgn é{cﬁdé’%ﬁﬁtémhwdlé Sndextracted

g of 1-'et hyl -4-pi peri done, cyanoacetic
adfvlbh a?thy|360ﬁtat©f Thel estisctsaaes pcllrmdadandn exaporated. A semisolid

ui pped with a magnetic stirrer,
aﬁ%}gg agt, 92&?& %'Bthltrogen The m xture is
refluxed for 4 hours while renoving the water u3|ng

Mar kusson apparatus. The sol vent is evaporated of
urids faliguingnintarmediatas of geaerl dormulady) izavhigh R1 R2, R3, R4
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wétreparptiass e $c7i Bemdih Preparation | (ii |) but using
the product fromthe preceding step instead of the
product of Preparation 1 (ii), the title conmpound is

Og?%l@gﬂﬁ/égﬁtd?&%wsggﬂdstfﬁjw tNE”@Tbm%al ‘s}fﬁhc?ure’f' % thé physical

2IRyoperties of g few preparations accordlng to the invention. In thls table:
- in the “isomer” column, “rac” represents a racemic mixture, and (+) or (-)
represents one or other of the stereoisomers,
- Me, Et, n-Pr, i-Pr, n-Bu and i-Bu represent, respectively, methyl, ethyl, n-
propyl, isopropyl, n-butyl and isobutyl groups, and
- Ph and Bn represent, respectively, phenyl and benzyl groups.
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Exanpl e 1:

( +Wla299,9’@5§i7gﬁl or 0- 3- (4- chl or4®henyl ) - 2- oxoP2TH 20981001190
ro-1 Hindol-3-yl]-2- _

(4- et hyl pi perazin-1-yl)acetam de 5 (i)

2-Chl oro-N-[ 5, 6-di chl oro- 3- (4-chl or ophenyl ) - 2- oxo- 2, 3-

di Bygrhede -1 ndol - 3- yl]Jacetam de: 1.3 g of the product
obtalined Tn Preparation 5, 47 ml of toluene, 0.32 m

of("‘)'ﬁ{r[ﬁsﬁf[?iéhmw-@:({!@moI'Qﬂh&flrvlbﬁm_ﬂ;a-dgm#ﬁ:ﬂd-iadel-:s-yll-z-
I ' t . sk equi pped w a
ﬁé%ﬁ@??@?f‘f%’?gﬁmgﬁi?%ﬁgﬂd% ; r ea?n of nitrogen. The

1di)m 2-0hi@roiN-[6 St dichlors-S qtcfﬁbrdbh@ﬁyf){ﬂ-oﬂo-h%lﬁﬁwyd?%lq H-indol-3-

the reaction mxture is then poured into water "an
e@?ﬁ@%@adﬁ“h ethyl acetate. The organic phase is

dri.8Q of the product obtained in Preparation 5, 47 mi of toluene, 0.32 ml of
pyridine and 0.31 ml of chioroacetyl chloride are placed in a round-bottomed
flask equipped with a magnetic stirrer, and under a stream of nitrogen. The
mixture is left to react at 110°C for 4 hours, and the reaction mixture is then
poured into water and extracted with ethyl acetate. The organic phase is dried
over Nazso; filtered and evapora’tec;l under vacuum. 900 mg of a beige solid
are obtained, which product is purified on a column by flash chromatography
using an 8/2 cyclohexane/ethyl acetate mixture, to obtain 400 mg of the
expected product.
TLC: 1/1 hexane/EtOAc, Rf = 0.5

(ii} (f)—N-[S,6-Dichloro-3—(4-chlorophenyl)-2—oxo-2,3-dihydro-1 H-indol-3-yl]-2-
(4-methylpiperazin-1-yhacetamide:

0.4 g of the product from the preceding step, 0.11 mi of N-methylpiperazine
(d 0.903), 0.14 g of potassium carbonate and 0.07 g of sodium iodide in 8 mi
of DMF are placed in a round-bottomed flask equipped with a magnetic
stirrer. The reaction mixture is left to react at 60°C for 4 hours, and is then
poured into water and extracted with ethyl acetate. The organic phase is dried
over Na,SQ,, filtered and evaporated under vacuum. 240 mg of oil are
obtained, which product is taken up in ethyl ether to give 140 mg of white
solid. The filtration liquors are purified by flash chromatography, eluting with
9/1 ethyl acetate/methanol and then 7/3 ethyl acetate/methanol, so as to
isolate 40 mg of white solid.

m.p. = 207.1-207.6°C; [ap] = +141°C, ¢ = 0.25 wi% MeOH; 'H NMR & (ppm,
DMSO-d8): 2.37 (bs, 3H), 2.50-2.74 (m,**), 2.94-3.16 (m, 2H), 7.08 (s, 1H),
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25

over Na2SO4, filtered and evaporated under vacuum 900
nmg of a beige solid are obtained, which product is
purified on a columm by flash chromatography using an
8/ 2 cycl ohexane/ ethyl acetate mixture, to obtain 400
ng of the 15 expected product. TLC. 1 /1
heWEh@PEB/O8670RF = 0.5 (ii) 50 PCT/FR2008/001190
(+)-N-[5, 6-D chl oro-3-(4-chl orophenyl) 2- oxo- 2, 3-di hyd
ro-1 Hindol-3-yl]-2-
(47.80t(Ry, | P T4 (R 2&»}'7@26(% Im;'es 7210(301f'~|)91@frot(§e1H) LC MS:
pr oduct, from t he precedi ng st
N-(Msthhy 1 ombéd&Ziameu (d 0. 903) , O 14 g of pot assi um
carbonate and 0.07 g of sodiumiodide in 8 mM of DWW
are placed in a round-bottoned flask equipped with a

ple 2stirrer. The reaction mxture is left to

wFEN-Bhetacblogordud imiosempthilebenyy-2.ore 2 aghinvero-1H-
phﬁasl-BSw Qt}(}ﬁ%ﬁ?%@f.,fdm%ﬁ%?gmi%ered and evapor at ed

under vadc ai ned, which
prigdlied. 814smgakfeﬁ’ﬁlp are aided teedemk of glnhgdlbm dighifromethane
solid T Itrat

F RRbbeL et B, hpeeLe sireAm G HoSe 1oubten by Slowaddition of
aqel@’t@hfgebh@ﬂéoémé%@' Firéﬁé\'a?bl?r 2efr'mé' re%gﬁéﬁhﬁkﬁﬁ?é RARA to react at

sg as to isolate 40 ng o te soli
2@7C1fopd6. rnlcutham]d memailrgonctempprammf% :Ma@urs 1H NWVR

52 B¥Pra @ ofiho of il pfdifics B bregirafid pibe iibpated. uncera

PETH esmmamﬁagémm A.8Im( of didhlorometBahe) fRldwed’ b&%addltron of
10.70 (s, 11-1). LCM

(%nji ml %pygmeggwmge i§ cooled in an ice bath. The solution prepared

( n :tjaﬁlsﬁddo%@rﬁﬁmé’aﬁd hrrbb lak FoHh QORIpRYA RS ohie?h 0"

i ffdmel rectibh -raixtureeis hybdyreg entodwéier Juad exdaictiel with ethyl acetate.
i BF! GGGt RAAES T8 QURRP Wi S7iLiAted: NaHGRO BOtER gt over
oNapSU, O giered U0 WeapBYatel OUuhdstdvhEQiImOT145 mg of an orange-
coloured solid are obtained, which product is purified on a column by flash
chromatography, eluting with 1/1 ethyl acetate/methanol to give 85 mg of
product, which is taken up in isopropyl ether to give 75 mg of white/pink solid
product.
m.p. = 158-162°C; [ap] = +194°, ¢ = 0.125 wt% in MeOH; 'H NMR: § (ppm,
DMSO-d6). 0.97 (t, J = 7.1 Hz, 3H), 1.07-1.23 (m, 2H), 1.47-1.67 (m, 3H),
1.71-1.85 {m, 2H), 2.07-2.22 (m, 2H), 2.27 (q, J = 7.1 Hz, 2H), 2.78 (m, 2H),
6.90 (bs, 1H), 7.18 (bs, 1H), 7.47 (m, 2H), 7.78 (m, 2H), 9.15 (s, 1H), 10.74
(bs, 1H); LCMS; (M+H)" = m/z 514 amu
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142.13 ng of the acid of Preparation 2. The reaction
mxture is left to react at 10 OC for 10 m nutes and
then at roomtenperature for 3 hours. 2) Separately,
100 nmg of the product of Preparation 8 are suspended,
under a_ _streamof nitrogen, in 4.4 n

f
di WO SPORO5EZRE, ol | oned by aBlition o? 0. RCHFR2008/001190

pyridine. This mxture is cooled in an ice bath. The
solution prepared in 1) is added dropw ' se and stirred

atExamggI& nmperature for one hour. 15 The reaction
ter and extracted with et

LY Dﬁﬂﬁﬁg-&?éaﬁﬂlera S e Syl et -y 2-(4-

P éFakmlqu cfafigs MNa2SO4, filtered and
evapor-at ed under vacuu 45 ng of an orange- coloured

sdBY awarkingbasi desiribsiai dh Erxampde 2s butr usingd tbe aompound  of

conoPRrtivL e 2138 SRR o biFrAdudh 2 e compound

wWhifHrepardtideningieddlof therdorydurii BﬁPréﬁér@t'ich?S 7t$|eerIleompound
\M’]Ite/ pi nk solid product. mp. = 158-162C;, [aD

+19gbtainedy 125 W% in MeOH: 1H NVR 8 (ppm

7 i Rata o Mgt ofiedy SE oy gl f B 3 . owso

2@5) 2 137(s(3||,-t) Jz 2472 42 hliu 4E|I7!)2 43 287 (M, *%Hiz 9825 1@ /P 2H), 6.92
(§5J(= B, Tt e (qb& "8y, 1me°éez Wm@H)JﬁMrTB@H) 8.70
@0;94@5561 7 51 PCT/ FR2008/ 001190 Exanple 3: 3
Nq?l’4, 6- Di chl or'o- 3- (4- chl or ophenyl ).- 2- oxo- 2, 3-di hydro-1, -
H i ndol -3-yl]-2-(4- nethyl piperazin-1 -yl)acetam de By
king, as described in Exanple 2, but using the
?g#éé%ﬁ@-%f 5 Preparation 4 instead of the conmpound
oN-[I-THfUDrbRibtRyI- t -
i nstead of the c% e?t?r?d o gﬂggfﬁjﬁ%ﬁlgﬁ%%ﬂﬂhjdro -1H
cmd)@'umll-244-@5hﬂmwazm-ﬁ-yl)acmanﬂdec LC V5. (M+H) +=
mB‘? wgykur?d"és dle'gch%d u§ é)PapmnB!eq\,/Bbut using the product of Preparation
28 instead of the product of Preparation 5, and N-ethylpiperazine instead of
N-methyipiperazine, the title compound is obtained.
m.p. = 260-262°C; LCMS: (M+H)" = m/z 506 amu; 'H NMR: & (ppm, DMSO-
d6): 0.98 (t, J = 7.3 Hz, 3H), 2.23-2.42 (m, 6H), 2.42-2.61 (m, **), 2.87-3.17
(m, 2H), 7.14 (m, 2H), 7.47 (m, 2H), 7.59 (bs, 1H), 7.91 (bs, 1H), 8.91 (s, 1H),
11.12 {bs, 1H).

Example 5:

(+)-N-[1 -Benzoyl-5,6-dichloro-3-(4-chlorophenyl)-2-o0x0-2,3-dihydro-1H-
indol-3-y|]-2-(4-methylpiperazinﬂ_-yl)acetamide

0.14 g of the compound of Example 1 is placed in 9 ml of DMF in a round-
bottomed flask equipped with a magnetic stirrer, and under a stream of
nitrogen. 0.01 g of 60% NaH is added, at 0°C. PhCOCI is then added
dropwise and the mixture is left to react at room temperature for 2 hours. The
reaction mixture is poured into water and extracted with ethyl acetate. The
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d6): 2.16 (s, 3H), 2.24-2.42 (m 4H), 2.43-2.57 (m
**)  2.98-3.12 (m 2H), 6.92 10 (d, J = 1.8 Hz,

11-1), 7.18 (d, J = 1.8 Hz, 1H), 7.26 (m 2H), 7.50
(m 2H), 8.70 (s, 1H), 10.78 (s, 1 H). . Exanple 4:

2, @‘Q}hb&p@%&%ﬂet %l - oyano- S {4-chl orOphenzcznﬁza%gémo11so

i ndol - 3-yl]-2-(4-ethyl pi perazin-1-yl)acetani de By
working as described in Exanple 1, but using the
prQJ'aaotc miﬁasa sparied i mer h&gsmsflkafédOénd le@apoefed undkr vacuum.

ration and h i perazi ne instead of
TG o Dirass? Atainadh. Whibh reduplosneiniisch e setumn by flash
?‘p‘ﬁ‘rﬁ’"‘ Bﬁ%%'“ g yet ABstagefeiiol, 16 id8/Re 20 mg of
2V2|3t6‘25 (m 6H), 2.42-2.61 (m **), 2.87-3.17 (m
2 7.59 (b . .91
(hp. £ gt Hhuaksd i b0 d8122 16 8 3Fischagi 4G m, 4H),

25'240250 m, **

(Z) N-[1- enzc)J 294316(@!’1FH|‘)07§0 (Eln c%wl-li)brop y?'i”i?ém 2H),
@B-J}Q@ﬁho.? ,H?74 {s, 1H), 8.00 (s, 1H) 9.14 (s, 1H); LCMS: (M+H)" =
,?I Yhl- 2- (4- et hyl pi perazin-1-yl)acetanm de 0.14
0 the coimpound of Exanple 1 is placed in 9 m of

DI\/F in a round- bottoned flask equi pped with a

netic stirrer, and under a stream of nitrogen.
0EXampleis 004 NaH i 5 added, at 0OC PhCOC! is then
>aCARURRHY B P LB LA Sl R R o
ptmﬂleqrqmethm am:hydrmxﬂpradbwmaﬁbo&hhﬁueac etate.
T e SR EaomBh . S oo ron
van@umm é?@smw%r@ldlac%rdemoﬁt:@uﬁa%otw‘é’é‘ﬂ déq%ﬁﬁ with a

purified on a colum rona grap
winagnetic §tl€ﬁhyTh%mbxtatee¥srfeft ameact atcb0°Sofoatseh@irs hefresulting

V[;{"gjg%;ﬁ%eéﬁé @tefgdnﬁ%g% 98@9(4425& Nﬁ@d Mé(ﬁprl[}-lF The filtrate is
evaporated under vacuum and the residue is taken up in ethyl acetate and
washed with water. The organic phase is dried over Na,SQ,, filtered and
evaporated under vacuum. 100 mg of an oil are obtained, which oil is purified
by flash chromatography, eluting with 8/2 ethy! acetate/methanol. 10 mg of
white solid are isolated.

'H NMR: & (ppm, DMSO-d6): 0.99 (t, J = 7.2 Hz, 3H), 2.25-2.42 (m, 6H), 2.42-

2.62 (m, *), 2.92-3.16 (m, 2H), 7.12 (m, 2H), 7.47 (m, 2H), 7.55 (bs, 1H),
7.64 (bs, 1H), 7.84 (bs, 1H), 8.24 (bs, 1H), 8.75 (s, 1H), 10.95 (bs, 1H);
LCMS: (M+H)" = m/z 571 amu.

Example 7:

N-[6-Chloro-3-(4-chiorophenyl)-1 ,5-dimethyl-2-ox0-2,3-dihydro-1H-indol-
3-yl]-2-(4-methylpiperazin-1-yl)acetamide

By working as described in Example 1, but using the product of Preparation 9
instead of the product of Preparation 5, the title compound is obtained.
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2.40-2.50 (m **), 2.94-3.16 (m 2H), 7.30 (m 2H),
7.45 (m 2H), 7.54 (m 2H), 7.58-7.66 (m 3H), 7.74
(s, 1H), 8.00 (s, 1H), 9.14 (s, 1H); LCVMs: (MH)'
n12 571 anu. 10 Exanpl e 6:

Chl or ophenyl ) - 3 [ 2- (4- et hyl pi perazin-1-yl)acet
6‘@ $Q§%Zﬂ7tr| f 1 uor onet hyl 52, 3- di hydr o- IzCTIFRZ 08/001190
Hi ndoI e- 6- carboxam de 0.16 g of the product obtained
in Exanple 4, 0.47 g of potassium hydroxide and 7 m

of mtp. BuDHy 2r1@° ot &9iMRn aq{:pﬁwmwsememdzé DaEE(m, 6H), 2.44-2.64

equi pped with a 15 nagnetic stirrer. The mxture is

| e, 10 2SR3. 1§t(r5,o@+ﬂ.07 19 (southd), 7TR2-7r33 @i, i334), 7.46 (m, 2H),

m e and washed with
Tl—ﬁw'ﬁﬁse’ if't rda{\ﬁé ﬁgihivégrgFggéloérﬁHder vacuum and t he
residue is taken up in ethyl acetate and washed with
er. The organic phase is dried over Na2SO4,

Mhd evaporat ed under vacuum 100 ng of an

ol 4y - Wal ' i ads 20 by Af L Al
crt LA P8 DRRpIGH-5 tieRuBromieln idhleryfii2 cXo 2, a'difYro-1H
adBdal-éﬁyﬂe-EHamjhyl-»lcz 8 -tetrabydropysidl-4-yljacetamidet ed.

_ Nwlv;frlggg %%%D%Seg %g%xq%%gg‘%uu d§iﬁg Zthé@_l_r%éi qc%}_gf’nlfreparation
2H)0 inétekd éﬁgz%%du& o‘l‘?’réﬁéra%ﬁh ?héﬁt}_é %mp%'dh Js B?Eﬁ}ned
1@@5-?%)@5 1564G; wummmmamse dﬁ)z1£ﬂ‘81(ta]m 7 2 Hz, 3H), 2.06

RRERRR) 2312.65 (01 0B B0305. (B (. hib-894. @, J =

d|1hWHz04H H7i200@, U = 1.7 Hz, 1H), 7.49 (m, 2H), 7.7
3- %ké 3_9 met h@l pi pera2|zn I )yl )ac(g% am)de 390(m 2H). 9.3 (s, 1H),
descri bed in Exanple 1, but using the

prL@cMQI mj_Hflr.ep,?%q,’%Po%}Pg instead of the product of

Prepar a I'on compound i s obtained. WO
2009/ 056707 53 PCTI FR2008/ 001190 mp. = 217-219C, 1H
(N ﬁbte? )?(tfjegén\gg%%edg ?t‘lpe épé%uéalgu@ureg I_@D'n’d t,Zhe;réhyzﬁngg properties
(87 a3&Wexamés bitorbunds according to the invention. In this table:
- in the “stereoisomer” column, “rac” represents a racemic mixture, and '(+) or
(-) represents one or other of the sterecisomers, '
- in the “salt” column, “-" represents a compound in free base form, whereas
“HCI” represents a compound in hydrochloride form and the ratio in
parentheses is the (acid: base) ratio,
- Me, Et, n-Pr, i-Pr, n-Bu and i-Bu represent, respectively, methyl, ethyl, n-
propy!, isopropyl, n-butyl and isobutyl groups, and
- Ph and Bn represents, respectively, phenyl and benzyl groups.




8.71 (bs, 1 H. LCVs: (MtH)' = mz 461 anmu. 5 Exanple
8.

(+)-N—[4, 6- Di chl oro-3-(4-trifluoronethyl phenyl) - 2-oxo-
, 3-di hydro 1 H
ndol |]1-2-(1-ethyl- 3,6-tetrahydropyrid-4-yl)ac
WO?&%QWJBy wor ki ng as d@écrl bed in Ex& ﬁéRﬁooﬁ 01)190
usi ng the product of Preparation 10 instead of the
product of Preparation 2, the title conpound is
obtained. 10 mp. = 155-156C, 1H NVR 8 (ppm
DMSO-d6): 1.03 (t, (et 2 Hz . 3H). 2 06 (m 2H)
2.31-2.65 (m **),|2488]3. 05 mcﬂl—bﬁ &. 46 |Obs, 1H),

6.91 (d, J = 1.7 2388, 57.28 &, |® & 1. 18Hz, 1H),
7.49 (m 2H), 7.79 (n15 BT o3 6.0 &, [T0.8 (s] 1
H. LCVs: (MtH)' = 59 amy 15 fTabl'e Z2Tbel ow _
illustrates the che Tstrug¢Eur es|&nd theﬁphysi cil
properties of a f hnpl es of cojmpounds jaccording
to the invention. s table: - jn the
"stereoi soner" col 'fac" réprese’nts a facenic
m xture, and (+) o) FprItDCHLD‘_UIIC Ot c\dt rer—of
the stereoisoners, Ha—-t-he"salt"—col \.I,\mnx
represents a con‘pomd ih freejbase ffor er eas
"HCl " represents alcfonpp@ind i fhydr|&hl ori ¢ formiand
the ratio in parehthesps is the (acid: base) ratijo,
Me, Et, n-Pr, i-Pri—n- and—=BuTepresent;
respectively, net hﬁ»&’ etahyl, 2 propyl, is¢propyl,
n- bttt yl and i sobut pH—erpup a

N o)
UrJ\J, AT T —
represents, respectkvel%8 phe% ané benzyl€groups. WO
20 5%56707 54 PCTIFFR20®8/ 00100 t:{¥g tO r @& N N LO m
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Exanpl e 53: IH NVR S (ppm DMSO-d6): 0.86-1.15 (m
3H) 2.52-2.78 (m **):; 3.02-3.19 (m *); 6.93 (d; J=
5 Hz; 1 H); 706(dd Ja= 8 Hz; Jb=2 Hz; 1 H); 7.21
d; 1 H,; 7.56 (d; J=2 Hz; 1 H); 7.67 (d;
wo 2815%0%7071 H: 8. 96 (bs: 7@ H): 10.88 PQEFFRR0EB/001190
Exanple 61: 'H NVMR 6 (ppm DMSO-d6): 1.08-1.37 (m
3H); 2.55-3.50 (m **; *); 6.94 (d; J= 2 Hz; 1 H);
6.98 (dd; Ja= 8 Hz; Jb= 2 Hz; 1 H); 7.21 (d; J= 2 Hz;
.z

1 H: 210 (dd; Ja= 10 Hz: Jb= 2 Hz: | H: 7, 63
(M s 18,99 (s; LH); 9.83 (bs; | ; 1@88 (s{ 1
Ho Bxagie 65 1HRVR S ([fpm DMSO d6):{¥l. 14- 1} 28
(h7 3Hs5 |2 55-2. sogm 2H) : 2.80-3;74 198m *){ 6.96
(i J= 2 Hz; 1 H 17 24(d J= 2 HE 1 H|E 7.36 [dd;
Jp& 8 Hzi| Jb=2 He, 1 H); [7.75 (d,_J= 8|tz; 1 H);
7184 (d; |32 2 Hz; [BH); 9. dE(s; 18); 9. (bs;| 1
10.96-(s; 1 H)| FExanmplg 72: 20 1H NVR S (pp
O d6):|, 0.96-1. 14 (m 6H)3114-1.46(n§ 4H) ;
10089-1. 63" (m 1H)[8 1.63-1.183 (m 2 H); 2816 (dd Ja=
1 Hz; Ihs 7 Hz, TIR),, 27 2370d; Jg= I3 KL Ib=7/ Hz;
| FHT— 255t St T2 8312 tm—{2H—3165—tm—rq; J=
7p§|z; 2H); 7.08-7,19 (m 2H); 7.42 (d; J= 1.8 Hz;
4R ; 7.308(d; J= 118 Hz; 1HE: 7.570 (d; JE 2 Hz;| 1 H);
7.86 (d; |J=9 Hz; 1 H); 9.16 (s; 2 H. 2% Exanplje 75:
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MR 6 (ppm DMSO-d6): 0.98 (t; J= 7 Hz; 3H); 2.29

*q; J=7 Hz; 2H); 2.33-2.41 (m 4H); 2.44 (s;

. 2.52-2.63 (m **): 3.01 (d; J= 15 Hz: 1 H); 3.07

J=15 Hz; 1 H; 6.61 (s; 1 H,; 6.91 (d; J=2 Hz; 1

H; 7.11 (dd; Ja= 8 Hz; Jb= 30 2 Hz; 1 H); 7.18 (d; J=

2 WO 200990567037 (d; J= 2 Hz; M H); 7.52 (d;P@T/FRIFO8/001190

1 H; 860 (s; 1 H; 10.69 (bs; 1 H. WD 2009/ 056707

72 PCT/ FR20081001190 Exanple 79: 'H NVR. 8 (ppm

DNEasidle 58: 98 (t; J=7 Hz; 3H); 2.30 (m.q; J= 7 Hz;

2 F); 7.33-2.58 (m **); 3.02 (d; J= 15 Hz; 1H); 3.08

gd;H tJS:MRSS %mlesogd®2 0(786411 .Jizé (n‘izzliHﬁ 2;5%21?7‘8 ﬁrg?-*ﬂ)@ 3.02-3.19
LT ; ) SRS IS m ; al- m

2(:&)“'?; )?851-93 (@pdT ]1'3 Hz 1?‘8:. 796((d; Ja= %)HZEJ&&?@I"&Z; 911%5); 7.21 (d; J=

' . . ) : _J_ ) - . . ]

(o S R PR (VT2 60) 160 PR @ Bl 0 3% s 1y 10.08

1Kp; 1H).57-1.72 (m 2H); 1.81-1.98 (m 2H); 2.12 (dd;

Ja= 13 Hz; Jb=7 Hz; 1 H); 2.22 (dd; Ja= 13 Hz; Jb=7

Hz; 1 H): 2.26-2.40 (m 2 H); 2.55 (s: 3H); 2.76-2.91

(Exathple $1:64 (m*q; J= 7 Hz; 2H); 7.07-7.18 (m 2H);

7. S; H; 7.29 (bs; 1 H); 7.57 (bs; 1 H); 7.83

( dH NMRy sHppm, BYISO-6)31 081,31 {3 BH)13.5BEE 504 0tNYS 6.94 (3

ace ng, Lo-the i nventjpn uynderwent in vivo studies.

TR \g/"&’ J5he 5;?& @ddﬁ'&ﬂ5¥532$&ﬁbz| 31 igvér 2 Hz; 1H); 7.33

| {dd;y)Jaxeipghkngpd -\ LN4anc . .

ag rg')ul atogglzt gﬁpgg;_t%?eﬂ)(\gggébﬁ;ﬁgﬁhsugngo(lbt)}PI()SE?&%)/?S’ TH);

anl-88ys; AHA. 12- hour 1i ght ness-darkness cycle, for at

| east 7 days before their use. Feed and water were
avai lable ad libitum The feed was renoved 18 hours

bEkangple®d:i fi cing the animals. The rats were
\?vggrr\ifi ced by cervical dislocation, and the stomach

MRH0 dap@u PMSQrd8); 1oifehdd (m;ditl); 2HES-2186) trey 2H); 2.80-3.74

CHhYL BIG® (d; J= 2 Hz; 1H); 7.24 (d: J= 2 Hz; 1H); 7.36 (dd; Ja= 8 Hz; Jb= 2

Hz; 1H); 7.75 (d; J= 8 Hz; 1H); 7.84 (d; J= 2 Hz; 1H); 9.27 (s; 1H); 9.90 (bs:
1H); 10.96 (s; 1H).

—~— —
83T

Example 72:
HNMR: & (ppm, DMSO-d6): 0.96-1.14 (m; 6H); 1.14-1.46 (m; 4H); 1.49-1.63

(m; 1H); 1.63-1.83 (m; 2 H); 2.16 (dd; Ja= 13 Hz; Jb= 7 Hz; 1H); 2.23 (dd; Ja=
13 Hz; Jb= 7 Hz; 1 H); 2.55 (s; 3H); 2.81-3.12 (m; 2H); 3.65 (m—q; J= 7 Hz;
2H); 7.08-7.19 (m; 2H); 7.22 (d; J= 1.8 Hz; 1H); 7.30 (d; J= 1.8 Hz: 1H); 7.57
(d; J=2Hz; 1H); 7.86 (d; J= 9 Hz; 1H); 9.16 (s; 1H).

Example 75:

'H NMR: & (ppm, DMSO-d6): 0.98 (t; J= 7 Hz; 3H); 2.29 (m—q; J= 7 Hz; 2H);
2.33-2.41 (m; 4H); 2.44 (s; 3H); 2.52-2.63 (m; **); 3.01 (d; J= 15 Hz: 1H); 3.07
(d; J= 15 Hz; 1H); 6.61 (s; 1H); 6.91 (d; J= 2 Hz; 1H); 7.11 (dd; Ja= 8 Hz; Jb=
2 Hz; 1H); 7.18 (d; J= 2 Hz; 1H); 7.37 (d; J= 2 Hz; 1H); 7.52 (d; J= 8 Hz; 1H);
8.60 (s; 1H); 10.69 (bs; 1H).




10

15

20

25

30

25 and placed in a Krebs solution (of conposition
(mV): 118.4 NaCl; 4.7 KCl; 2.5 Cad 2; 3.7 NaH2PO4;
1.2 MgSH; 25 NaHCO3; 5.6 glucose). The animals were
cared for and sacrificed according to the
Sanofi-Aventis international - code of ethics and the

i NnWNQ 20084086707 i nci pl es gover Ai2ng the care BEI/FR2008/001190
treatment of |aboratory animals (EEC Directive 86/ 609,
DJL358, 1, 30 12 Decenber 1987). Strips of
approximately 1 cm (5 mmw de) of gastric fundus were
cut. out along the | ongitudinal axis and suspended in
20Examplei®: 2009/ 056707 73 PCTI FR20081001190 bat h

" Yot bSO BT AL SIS S 7 2

rmmtsaz BSC{nﬁt** 3@2L d:NE: 4 934: 9f)1 3 eR J—a1‘5 Bfz: 1 H); 6.92 (d; J=
washi ng ol i ne (acetyl chol precursor %

antt 61|deM'|(hf$2Dn(dodEt hécHm; (po88a¢7. éﬁlo(n‘n 2Wnthet-as&y (m; 2H);
d th di 5t d th
'sB%n?afbgbiﬁWZ?@) EdEY act ons (Depoortere et al

Eur . ) Phar macol . 515, 1-3, 160-168, 2003; Dass et

aI , hbur050|ences 120, 443- 453, 2003). Isotonic
5 were initiated by stinulation with an

o SERRI s oS AL TR B BR B s .12

ba1 Y (emdzmm A1-4@7 (ra; AHG) d.57L1 7Rl (pd;i 2H); Vﬁ@megff ahrfmil) 2.12
H é) a_Power Lab stinulator (AD | nst r'unent s
Lt(g StBFiJoE 7 g r"é) 232 (b upred e éb-mﬁlHZ. 6“‘95(2 26-2.40

r I t
bt 2 g R85 S 3l e0rday fin: K35 %8s (LI PSR 7107718

Tr(En sahby, an2X (sl 1H}Rt7.281 (B8] OH)WAST7a(be! i1ed); V@SC(d:aIfg Hz, 1H);
naqqilgz %Btractlons (20 Hz, pulse wi dth:

5 volts; batch trains every 2 m nut es,
150 mA). Next, the 15 current was reduced to obtain a
submaxi mal stl mul ati on (50% reduction of the maximm
c dier carnpoundseagoondiay . to tihe inventioa chiderveenten efivoestodided -

by conputer wth a data recording and anal ysis system
(Power Lab, Chart 5) connected to isotonic

t faNsebieyts (Ugo Basile, Varese, Italy) via
preanplifiers (Octal Bridge Anp). After

SMBIG& &0 BR ratsr{CéarleatRiver, ltady ovsighingmB&ti7§@ were housed
W ¥%hd n%er at regulated temperature (22+1°C) and humidity (55210%) and
with a 12-hour lightness-darkness cycle, for at least 7 days before their use.
Feed and water were available ad libitum. The feed was removed 18 hours
before sacrificing the animals. The rats were sacrificed by cervical dislocation,
and the stomach was removed surgically, opened along the shorter curvature
and placed in a Krebs solution (of composition (mM): 118.4 NaCl; 4.7 KCI; 2.5
CaCl; 3.7 NaH;PO4; 1.2 MgSOy; 25 NaHCO;; 5.6 glucose). The animals
were cared for and sacrificed according to the Sanofi-Aventis international
code of ethics and the international principles goveming the care and
treatment of laboratory animals (EEC Directive 86/609, DJL358, 1,
12 December 1987). Strips of approximately 1 cm (5 mm wide) of gastric

fundus were cut out along the longitudinal axis and suspended in 20 ml of
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20 ghrelin (0.1 nM1 pM were plotted, with and

W t hout incubation (contact tine: 30 mnutes) of the

ant agoni st nol ecul es. Supranaxi nal electric-field

stinmul ati on was used for each strip as reference

(100% to classify the responses per test substance.
ThWQ@0RBKS56FOAcent r at i on prodiidi ng 50% of PEI/FR2008/001190
maxi mum ef fect (EC50) was cal cul ated using a

four-paraneter |ogistic 25 nodel according to

Rag a¢h \filled viatifitHRerkFBbs(RIEBH & 35°C 4Rd aefdedlith é%%% 02-5% CO;

W th adj ustnent by non-I|inear regres& on using t
L 3@ pixlgremt hastdes sagermaintained taica mwsting toad of 1 g and, after

et OBl ot iBhen ool BME B SLT BB 10 WM of
( Kademethamdin Qbrostagﬂ‘@rﬁﬁiﬁ@khth&awtrﬁmﬂfﬁ#%re added to the medium,
Phar nacol ogi ¢ Anal ysi s of Drug-Receptor 30

| HPe eofhe §Panf@aﬁpu§rpha§ya£9¢§actmﬂa foeppeitere gbwl., Eur. J.

York: )b 9/ )
P?:P%l/f?:RZOOS/ 00119'? n%*%on%%ds %?efgaﬁ’hu/féﬁé%e%ﬁes 120, 443
art&y A03p. Ia;otonm: tentrastiordsweleeiniiiated by stinedativomwithi &M electric

I Iues ing fr 10.6 to 10-11 5, For

Sfﬁi%l WOCB &Hgv?r %n}rggﬁ%\ygergnpllaéggl aihgeSyface and at the
SxdditchMof ik .
Uhat .t he con%?fﬁé%‘ﬁyﬁ%? G eepticteld shindtidr s HRMomed with
arft dﬁ@ﬁ@"sﬂ—abaéimwiﬂw t{Ghrliastramentsn Ry i lidr eGastieorHill 1 Australia)

o PRET R BAPURPIK UBP shap it MAETRRRRL Vst oy} Trukuda et

pall i Suaad. wedGastreahierdlor1r 420011219, 02004) €Thé n§u aximal
at}hol ot%/ in which the ghrelin receptor is involv
15talon, wasrarnligdits ceRieHaaxisumMePniastens (26, Hz puise width:

SyblARse8s déqes'\)?)‘ﬂ@”?)'lagﬂvo'tr%nns”%%ﬁyaﬁeﬁﬁr%tﬁg,”ﬁﬁgf@%g. Next, the

conpound of fornul a an addi't ron sa
wicuiveat plasrradueed taabtayn asabpieadrhal stimulatidh (S0%t reduction of the

n&ﬁ?ﬁﬁ&lﬂ? c8f ﬁg&% Irl;:gspgoonstes1 err'ué” \égrqttré&%ns v\éere recordded By computer
with a data recording and analysis system (Power Lab, Chart 5) connected to
isotonic transducers (Ugo Basile, Varese, italy) via preamplifiers (Octal Bridge
Amp). After stabilization, concentration-response cumulative curves for
ghrelin (0.1 nM-1 uM) were plotted, with and without incubation (contact time:
30 minutes) of the antagonist molecules. Supramaximal electric-field
stimulation was used for each strip as reference (100%) to classify the
responses per test substance. The agonist concentration producing 50% of
the maximum effect (ECso) was calculated using a four-parameter logistic
model according to Ratkovsky and Reedy (Biometrics, 42, 575-582, 1986),
with adjustment by non-linear regression using the Levenberg-Marquard
algorithm in the Everstat software. The pKb values for the antagonists were
calculated according to the Cheng-Prusoff equation (Kenakin et al.,

Competitive Antagonism, Pharmacologic Analysis of Drug-Receptor
Interaction, 3rd edition, 331-373, Philadelphia, New York; Raven: Lippincott,
1997).
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20 animals, in the treatnment or prevention of various
ghrel i n-dependent conplaints. Thus, the conpounds
according to the invention nay be used as anorexic
agents, for regulating the appetite, the taking of

rre\all s _and their frequency, and also, in the
| oV 2BPRIO561KB7 wei ght, especi al4y wei ght gai RCT/FR2008/001190

followi ng diets or therapeutic regi nens. The conpounds
according to the 25 invention are thus particularly

useful for preventing or treating obesity, appetite
excess weight and/or the effects

di.,sorders, di.abetes, ] L
{ HTe GPBOMES 2 fABUR ANcRiet SPfagaTiStapleil dowens the ghrelin
Prre&&pfor WRHALH) QQqueg!rQB&iﬁgthbm R ERGeuR, cal

conpositions conprising, as active principle, a
conpound 30 according to the invention. These

p i.cal conpositjons, gontain an _effective dose

o BFable” ChamBORR Il kLo difG 20 [Gre Velvenet GFIOM and
or1sel 0¥, 2889@RGRA7 75 PCT/ FR2008/ 001190

phar maceutical ly acceptable salt thereof, and al so at

| east one pharnmaceutically acceptabl e excipient. The

S § W) di fo.the,. .
oS (RS Bef et b oA ts ASSREEL I she iR gon have antagons
aaativitystowatridsthe ghaslintreeeptoval exci pi ents known to o
those skilled in the art. In the pharmaceuti cal
conpositions of the present invention for oral,
sOhkl kg b W I [ ayen
PcSpHoUnEHBEGERRY To VR NAVRIRH, May Bl HE"A88s for te
t PERRATatiom| ofomedicaraentsdrin nparticalar omedidaeneatts i foe preventing or

L.AGL Pl f of L I b . he sal, h f,
eS8 iy BB whichife S ek Fecsriarts avadn as a
m xture with standard pharmaceutical excipients, to

a&hn&ls and_human bei ngs, for the prophyl axis or
t  BdBmBRECTEHNG He amether ofi #orampectsr adsuhjestes! the Mvention is

! e S ; - olude
PR NS oM h UomO Ui oI 1) 41 Bpitigey sat thereor
ceilb @ pisarmEnetdcally accuplalsie sdidl oral sol utions or

Thus, the compounds according to the invention may be used, for man and
animals, in the treatment or prevention of various ghrelin-dependent
complaints. Thus, the compounds according to the invention may be used as
anorexic agents, for regulating the appetite, the taking of meals and their
frequency, and also, in the long-term, the weight, especially weight gain
following diets or therapeutic regimens. The compounds according to the
invention are thus particularly useful for preventing or treating obesity,
appetite disorders, diabetes, excess weight and/or the effects thereof.

According to another of its aspects, the present invention relates to
pharmaceutical compositions comprising, as active principle, a compound
according to the invention. These pharmaceutical compositions contain an
effective dose of at least one compound according to the invention, or a




10

15

20

25

30

suspensi ons, sublingual, buccal, intratracheal,

i ntraocul ar or intranasal admnistration forns, forns
for admi nistration by inhalation, topical, 20
transder mal , subcut aneous, intramuscul ar or

i ntravenous adm ni stration forns, rectal
adW\200PM562A71 or ns and i npl af®s. For topi cRCT/IFR2008/001190

application, the conpounds according to the invention
may be used in creanms, gels, ointnments or lotions. 25

Byphemyndoeutiexlplaeceptable t salm thiepddfat iapd f alg® Okt a least one
conpound according to the invention in tablet form
WBQPWP%N{WWQQJW%Q'PMOMMS: Conpound

according to the invention 50.0 ng Mannitol 223.75 ngy

Sodi um crosscarnel l ose 6.0 ng 30 Corn starch 15.0 ng

Hythe sgigrepoipients lare chibkeh oseco?ding toghs\PhaAnacaRTaTorrband the

PCI/ FR2008/,00119Q .Magnesi um stearate 3.0 ng Via the
ordHSTEg MBS, b ABUNS R OB B WEHBl EXGRIANS JneMauto those

paskilkAyintBy ape fromO0.1 to 100 ng/ kg in one or nore
dosage intakes. Via the parenteral 5 route, it may be

fromO0.01 to 10 ng/ kg/ day There may be parti cul ar

case .nllf‘éﬂﬁ.w%{} hi.gher vwer dgsages are ., . .

aggr Ehpér i R s&ghg%oscgg'iosésmo'}?oto d 85 r PTESEBh nkentionpfor oral,
ofsubliegualy ersibentanebQsOr titfdmugcliide UpHaleR6@S! | &hical, local,
t he c%os e that is appropriate to each patient 10 is .
dMEBYAGERL pintranassl afiensdemeal 8¢ cesctalngdministratiomddhe active

Ofprigpid bﬁ?drﬁ‘hjl!)%glg i@%@e, B%eﬁgémme@% é‘ﬁ%fggé%niﬂfstéﬁé% in unit

sai d patient. I'e co I ons
i @deridistratian $orm,casa evixtureowitth stextdaod phatmaveutival Bxtipients, to

r AP 4R Hidredls Gincs, Tob dbe RiepRiaxingy s@mEREILPY the above

disorders or diseases.

The appropriate unit administration forms include oral-route forms such as
tablets, soft or hard gel capsules, powders, granules and oral solutions or
suspensions, sublingual, buccal, intratracheal, intraocuiar or intranasal
administration forms, forms for administration by inbalation, topical,
transdermal, subcutaneous, intramuscular or intravenous administration
forms, rectal administration forms and implants. For topical application, the
compounds according to the invention may be used in creams, gels,
ointments or lotions.

By way for example, a unit administration form of a compound according to
the invention in tabiet form may comprise the following components:

Compound according to the invention 50.0 mg
Mannitol 22375 mg
Sodium crosscarmellose 6.0mg
Corn starch - 15.0 mg
Hydroxypropylmethylcellulose 2.25mg
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As active ingredient(s) that is (are) suitable for the

sai d conbi nations, nmention mnay be nade especially of
anti-obesity and antidi abetic agents, and also 20
rimonabant, nmetformn or sul fonylureas. According to

anot her of its aspects, the present invention also

r oVQ 2908/95870%et hod for treat7hg the pat hol BGTER2008/001190
i ndi cat ed above, which conprises the admnistration

to a patient of an effective dose of a conpound

addagdésignt steafdiet he i nvention, or of a .0mg

phar maceutically acceptable salt thereof. According to

anot her of its aspects, the present invention also

r af;gt 0 f.or ol s

Az B <) Pout B IRPUAE: 58 et el agffinBisred per day may be
t rfeani g tohd0Pampiigoin esei ovditoae etbsalgevintakée. Via the parenteral

2009/ 056707, 77 PCTI 008/ 001190 CLAIMS 1. Conpound
coPY sé&HﬂYHSff%nCLoﬁl): 38(‘?9.9/%3‘&5 HR4 Ar 0 R3O /
R2 N k RL (i) 5in which: represents a single or

doubl e bond, X represents -N<, -CH< or Y represents
>Nhese s@y- bei papiguier wades sinoodhicthahigher |erakiwemelosages are

FREYGRRE; SucRUbshgbEPiS SOt depdit from the scope of the invention.
According to the usual practice, the dosage that is appropriate to each patient
is determined by the practitioner according to the mode of administration, and
the weight and response of‘the said patient.

Possible combinations

The present invention also relates to combinations of one or more
compound(s) according to the invention of general formula () with one or
more active ingredient(s).

As active ingredient(s) that is (are) suitable for the said combinations, mention
may be made especially of anti-cbesity and antidiabetic agents, and also -
rimonabant, metformin or sulfonylureas.

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

According to another of its aspects, the present invention also relates to a
compound of formula (I), or a pharmaceutically acceptable salt thereof, for
treating the pathologies indicated above.
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10 Ar represents an aryl or heteroaryl group
optionally substituted with one or nore substituents,
whi ch nay be identical or different, chosen from

hal ogen atons and (Cl-6)al kyl, (C1-6)hal oal kyl,

pe I - kyl, (Cl-6)al koxy, perhal o(Cl-3)al koxy
anmvz&ﬁgé}%@ © R1 represents7é hydr ogen at BRTdFR2008/001190
(Cl-6)al kyl, -C(=0O (C1-6)al kyl or 15 -C(=0 aryl

group; R2, R3 and R4, which may be identical or
different, |ocated on any ofCLAEMSavail abl e positions
of the phenyl nucleus, independently represent a
hydrogen atom a hal ogen atom CN, OH a (Cl-6)alkyl
group oDbmpdahbCostEapbh b . hal ogen at om or
an OH, perhal o(Cl-3) gf’kéyiﬁﬂbq(gcf:?”% Igl(abxy, perhal o(C 20
3) al koxy, am nocarbonyl, (Cl-6)al kyl am nocar bonyl ,

di (Cl1- 6)al kyl am nocar bon&‘, ¥yRS aryl oxy,

het eroaryl; the aryl, Xy for heteroaryl group
possi bly being opti ¢hally stituted wth a hal ogen

atom CN, 16) al kyl , perhal o(Cl1-3)al kyl or
(C1-6) al koxy grayp\it bei ng under st ood WD 2009/ 056707
78 PCT/ FR2RQ§ 190=tghat at | east one from anong R2,

R3 and R4 | H han H and that the aryl, aryloxy

or heteroaré? grouphqay be optionally substituted with

a halogen atom CN," OH or a (Cl-6)al kyl,

per hal o( C1- 3) al kyl or (Qh—6)alkoxy group; RS

represents a (Cl-6)al kyl*“or (C2-6)al kenyl group; and

Sidw RIE esents 1 or 2; inthe formef the base or of

an acld-addition salt; with the exclusion of 5-

chi.or.o- 3- (2-chl orophenyl ) - 1,

3- di hy depreseris a4imgie oy ldeubRs bahd)- 1- y1 ) acet -

am do] i ndol -2-one. 10 2. Conpound according to Caim

1, such that, in the ge formula (l1): represents
Q_E;@ﬁ“’ e

g)r(si"bﬁﬂals%nfg—lqu%ﬁ<%?nd X represents -CH<, -N<
Y represents >N- or >CH-. it being understood that at least one from among X
and Y represents N;

Ar represents an aryl or heteroaryl group optionally substituted with one or
more substituents, which may be identical or different, chosen from halogen
atoms and (C1-8)alkyl, (C1-8)haloalkyi, perhalo(C1-3)alkyl, (C1-B)alkoxy,
perhalo(C1-3)alkoxy and aryl groups;

R1 represents a hydrogen atom or a (C1-B)alkyl, -C(=0)(C1-6)alky! or
-C(=0)aryl group;

R2, R3 and R4, which may be identical or different, located on any of the
available positions of the pheny! nucleus, independently represent a hydrogen
atom, a halogen atom, CN, OH, a (C1-B)alkyl group optionally substituted with
a halogen atom or an OH:; perhalo(C1-3)alkyl, (C1-6)alkoxy, perhalo(C1-
3)alkoxy, aminocarbonyl, (C1-6)alkylaminocarbonyl, di(C1-
6)alkylaminocarbonyi, aryl, aryloxy; heteroaryl; the aryl, aryloxy or heteroaryl
group possibly being optionally substituted with a halogen atom, CN, OH or a
(C1-6)alkyl, perhalo(C1-3)alkyl or (C1-6)alkoxy group; it being understood
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Y represents >N- or >CH, it being understood that at
| east one fromanong X and Y represents N, 15 Ar
represents an aryl or heteroaryl group optionally
substituted with one or nore substituents, which my

be iaenti cal or different, chosen from hal ogen atons
Lid per hal o( C1- 3) &Bkyl , (Cl- 6) alPEMFR2668/001190

aryl groups; Rl represents a hydrogen atomor a
-C(=0 (C1-6)al kyl, -C(=Oyaryl or (d- 6)al kyl group;
20t at mammﬂomwﬁmom\g Ry REeand®a Ich&thetha@hl Fﬂfaf?fdetnbt the aryl,

Ioca ed on a the avail able osrtrons of
pham?xvnﬁer%élérowldswpdérﬁr ba. ephasal Stbsiitashaith a halogen

t |
Segm gc(:lgilbw snaqtq 'B&Nﬂ(y ?erﬁél%dﬁr 3&%’F¥'| or (CBralkoxy group;
GPETERS@WS arﬂ@r‘l re)rauwm: ({gbﬁbaikqnylgrbummdoonyl ,

kyl am nocar bonyl or
drc%é@rg)séﬁé fé hocar bonyl group, it being 25
unitietht forch bhalie dlaskemssdf an&ad‘deauﬁmngarmwrtﬁh@r&m%on of 5-

is othe %han H, R5 represents a (Cl-6)al kyl group; n
reﬂrle%ﬁt( Gblqrppbenrlaﬂt ditygrar3de-(¢methyinipeiazir-1 aacet-

achhidslfgbl-or WD 2009/ 056707 79
PCT/ 0% gg/grb 90 3 Compound according to Claim1 or

such that, in the general fornul a (I) represents

$| ngI@ or doalr)l e nd X re rese]nts -

Y Tepr exff{POUD acgpr @ﬂ-lio Claim, Jhaér&t%geﬂwﬂ fqrrnula (h:
| east..one fromanong X and Y represents N, Ar

r epresenepresants y singleoapdoytile doaldt y substi tut ed with -

one or nore substituents chosen from hal ogen atons,

preferentially chloring®" bronine, and (Cl-6)al koxy,

( A re)rebénts, -CH<,|-N<tor f | \or onet hyl - and

t r\r frésjr‘ééé’r%%tlk?-x& >&IQI—,git being understood that at least one from among X
and Y represents N;
Ar represents an aryl or heteroaryl group optionally substituted with one or
more substituents, which may be identical or different, chosen from helogen
atoms and (C1-8)alkyl, perhalo(C1-3)alkyl, (C1-8)alkoxy and aryl groups;
R1 represents a hydrogen atom or a -C(=0)(C1-8)alkyl, -C(=0)aryl or (C1-
6)alky! group;
R2, R3 and R4, which may be identical or different, located on any of the
available positions of the pheny! nucleus, independently represent a hydrogen
atom, a halogen atom, a (C1-6)alkyl, perhalo(C1-3)aikyl, CN, aryl, heteroaryl,
OH, (C1-8)alkoxy, perhalo(C1-3)alkoxy, aminocarbonyl, (C1-6)
(C1-B)alkylaminocarbonyl or di(C1-6)alkylaminocarbonyl group, it being
understood that at least one from among R2, R3 and R4 is other than H:
R5 represents a (C1-6)aikyl group;
n represents 1 or 2;

in the form of the base or of an acid-addition salt.




Rl represents a hydrogen atomor a -C(=0) (Cl-6)al kyl,

-C(=0 aryl or (Cl- 6)al kyl group; R2, R3 and R4, which

may be identical or different, |ocated on any of the
avai |l abl e positions of the phenyl nucleus,

i ndependent|ly represent a hydrogen 15 atom a hal ogen

at @P@fﬁﬁ%&ﬁ ally chlorine @8 bromine, or PET/IFR2008/001190
(Cl-6)al kyl or trifluoromethyl group, it being

understood that at |east one fromanong R2, R3 and R4

i s3.0t heCotripaund; addordifg 't6 g 12 Llsuehahky lin e ngegdfn formula

"represents 1 or 2; 20 in the formof the base or~o

10

15

20

25

acilB-addition salt. 4. Compound accordi ng to any one
of the .preceding clains, such that, in the general

formorba=(1) . j r_doubl e bond; C

25 X represgerﬁrggéﬁé,ed%'ég% %'Jr&gltﬁ%gpggents >N- or >CH;

it being understood that at.lLeast one from anong X
00Y%

angl rdhe8BRASEPE S_dlj< WP 20094866707 80
PCT/ FpR2008 00119 Ar represents a phenyl or napht hyl

groigpregentsralNi gr 3GhHisti tuted with one or nore

S ltuyents chqsen f.rom hal ogen atons, preferentiall

cHF B PRABlETs EPE HakAt'19A0 Ghe Rimyamana i fod vaeprasenys I

pheanyteprégaintd Usr OBRA hyt i UQN IdTRERAX Y, I OUDS ;

5 Rl r,‘e)presents aaﬁgldgc?gﬁdoa%ﬂgﬂag gug%?gﬂsan&ﬂ{dwé or more

- é@bgs'ﬁéﬁgiﬁ/ ICh@%?él?nrénolmy!hfalqgeruatoTéa, prEﬁzmntiaIMchl‘o}tihehfbr bromine,
rent ocat e n any of the

Rone IS CBRILGS: oRE1-BhIke “Bivbn RrEMely * Bhd” tifibromethoxy

I gdeyes)dent |y represent a hydrogen atom a halogen

? fﬁg{n ré),qrretsgri'utfsl alf ol'fy%rrrggt;ehr%/ latc?rrnogrpé -iCt(=g()e(iCn1g-6;Jar;Sﬁ r ?Ct:(o;g)a

, ryl or {(C1-
6)alkyl group;
R2, R_3 and R4, which may be identical or different, located on any of the
available positions of the pheny! nucleus, independently represent a hydrogen
atom, a halogen atom, preferentially chlorine or bromine, or a (C1-8)alkyl or
trifluoromethyl group, it being understood that at least one from among R2,
R3 and R4 is other than H;
RS represents a (C1-6)alkyl group;
n represents 1 or 2;

in the form of the base or of an acid-addition salt.

4. Compound according to any one of the preceding claims, such that, in
the general formula (1):

represents a single or double bond;
e

X represents -N<, -CH< or ;

Y represents >N- or >CH-; it being understood that at least one from among X

and Y represents N;
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“dPhydr

10 |l east one fromanong R2, R3 and R4 is other than H;

R5 represents a nethyl, ethyl or 2-propyl group; n
represents 1 or 2; in the formof the base or of an
acid-addition salt. 15 5. Conpound according to Claim

1 , ch that, in the general formula (I): Ar
reﬂ%é@ﬂg 5(57lqgteroaryl group 8Btional ly subPOT/ER2G08/001190

with one or nore substituents, which may be identi cal
or different, chosen from hal ogen atons and

(O&r eapickents, a heny| pemaphtyChrag!dptibnamd s(:gétltﬁie’%i With one or
E F f\%) ound ccordl ng to any one of

%‘8 Qi *‘f'ré’S&’ ug 8§e om dialogere a’t@msOvnrﬁgerentla"y chlorine or

comwnés and rnethoxy3 methm Otert -but rK/1 )pl}exg& o- tiiflgoaqrﬂ?,tgyi and

(+)-N-[5,6-dichloro
r drifiuerometbpxBgraups- ( 4-

i d
o DB BT SRS EsmuaymbrnGi et o methy
2,ddedphydro-1 Hindol-3- yl]-2-(1-ethylp iperid-4-yl)
a am.de .
Nﬁﬁn glf’d%qﬂ%, ovhichsmay| ke d'i!ﬂrd'ml ypr diffarent, 18eaiekydn anly of the
H t
VAol (e PREYLAEE ShderetapRiT PRstiggvoroger
2 ettom, Iwbahngbnl—laionml(dr tﬁflu@l@:methyl group, it being understood that at
-2-(4-ethy z% acet am de WO 2009/ 056707
é,b‘éﬂ gﬂyrﬁ@rgqb% h( L 3N\Re is other than H;

Sbg‘m%%&téﬂhémﬁréihﬁ dro-pRY gRARY! ) - 2- oxo- 2,

3nyﬂePf9259(niIS 81| pi per azi n-1-yl ) acet ani de
O N o e BRI oo

H-| ndol e- 6- car boxam de 5

N-[ 6- CE or o- 3- (4-chl orophenyl) - 1, 5-di net hyl - 2- oxo- 2, 3-
pm;pqq{@oaccprglng.to Clafm 1 or 2, such that, in the general formula

2(|§_4 met hyl pi perazi n-1-yl ) acet am de
Ar represents a heteroaryl group optionally substituted with one or more
substituents, which may be identical or different, chosen from halogen atoms
and (C1-6)alkoxy, aryl, perhalo(C1-3)alkyl and (C1-6)alkyl groups.

8. Compound according to any one of the preceding claims, chosen from
the following compounds:

(+)-N-[5,6—dichIoro-3-(4-chlorophenyl)—2-oxo-2,3-d ihydro-1H-indol-3-yl}-2-(4-
methyipiperazin-1-yl)acetamide

(+)-N-[4,6-dichloro-3-(4-trifl uoromethylphenyl)-2-oxo-2, 3-dihydro-1H-indol-3-
yl]-2-(1-ethyipiperid-4-yl)acetamide

N-[4,6-di chloro-3-(4-chlorophenyi)-2-oxo-2,3-d ihydro-1H-indol-3-yl]-2-(4-
methylpiperazin-1-yl)acetamide

N-[4-trifluoromethyl-6-cya no-3-(4-chlorophenyl)-2-oxo-2,3-dihydro-1H-indol-3-
yll-2-(4-ethylipiperazin-1-yl)acetamide




(+)-N-[4,6-dichloro-3-(4-trifluoronethyl phenyl)-2-oxo-
2,3-di hydro-1 Hindol-3- yl]-2-(1-ethyl-
3, 6-tetrahydropyrid-4-yl)acetam de

[ 4, 6-di chl oro-3-(3, 4-di chl orophenyl) - 2- oxo- 2, 3-di hyd

N-
ro [ ~3yl]-2-(4- 10
et“@q °8§?°3§T§?y yl)acet ani de 81 PCT/FR2008/001190
N-[4 6- di chl oro- 3- (3-fl uor o- 4-chl or ophenyl ) - 2- oxo- 2, 3-

%dro 1 Hindol-3-yl]-2-
(4¢ tNHd bepzoylh, B-dieMchaﬁf(ﬂa:fnicdephenyi) 2-ox0-2,3-dihydro- 1H indol-

- ox ”‘%‘%F’bﬁ*ﬁx}aip&f 23'|'lrt1lr-ylsac*.=3 1AL hyl - 4-chlor ophenyl) -
N4 Bhldrbpleriyh- sirﬁtht@g@?érér41§¥| TG, A 5004

6- di chl oro- 1- enzo i ophén- 5-
y | lﬂ gor@mat]gyl 2;3dqhhy@rrooi H-ndole-6-carboxamide

5 N-'? Iﬁ'g:lh do'?o)q LAI—%F!I%?’O%&W )p1 B]itn th4yl ¥ CEtBa Qj hygro 1H-indol-3-yl]-
é—fél-méihflﬁrpmimh-ﬁjdi?tlamfdg yl)-2- 2xo I2 3- ?I hygr o-1
t -
N (B4 iAo 5 400 piaB a3 o1 B diaycmat 2ol
Wl]@@‘[-@tﬂylﬂ‘z @@let%{”d h 3%8'4 Ph)é"e‘am'?%e formof the

2-('4- et hyl'pi perazin eta
b4, ﬁfdlehloeme(a|4ddmdtbroptmn)$)32-bxo72 3HilnaRsst H-Mdol-3-yl]-2-(4-

d of f la (I d
10 D et e nar ot or | zbd 1 that it
ccbhfm BmI@roS3-fe9-me?é4C&W§ﬂo§h§ W& %%2%&.%&@% ~FHrindols3-yij-2-

érpound of general fornula
Htndpipetsind evlpretamiveT FR2008/ 001190 in which R2,

Rﬁ- 44% d?d?ﬂ’?rér %?ﬁ ‘?nfﬁf‘orgﬁ'nethyef—gi-&qgl%rp en9!)-2 o%]-)é,:’egﬁwgﬁoJH-
mdol -3-yl}-2-(4-ethylpiperazin-1-ylacetamide
15  N-[4,6-dichloro-1 -ethyl-3-(2-methylbenzo[b]thiophen-5-yi)-2-ox0-2, 3-dihydro-
1H-indol-3-yl]-2-(1 -ethylpiperid-4-yl)acetamide
N-[4,6-dichloro-1-ethyl-3-(2-methyl-5-benzofu ryl)-2-oxo-2,3-dihydro-1H-indol-
3-yi]-2-(4-ethylipiperazin-1-yl)acetamide
N-[4,6-dichloro-3-(4-trifl uoromethoxyphenyl)-2-oxo-2, 3-dihydro-1H-ind ol-3-yl]-
20  2-(4-ethylpiperazin-1-yl)acetamide
in the form of the base or of an acid-addition sait.

7. Process for preparing a compound of formula (1) according to any one
of Claims 1 to 6, characterized in that it comprises a step that consists in
25 reacting a compound of general formula (V).

R4 Ar H2

R3 0
R2 N
H

M




5 8. Process according to Claim7, conprising the
steps consisting in: - reacting the said conpound of
general formula (V) with a conpound of general
formula (M): Hal®™ Hal'_ 0 NOin which Hal' and

R 2RI 1 0%, corosent a PRI ogen at om PCIAERZAGH001190

in reacting the conmpound of general fornmula (111)

obt ai ned ~"" " H-( R4 A NQ RRO RH (IIl)
Wi Inwvla\lcladiﬁ@;olaadRéfary,iaﬁw;.raae agaiefined gacoyding/to-any-one oRElaims 1
Hl\{g "n (1'V) WO 2009/ 056707 83 PCT/ FR2008/ 001190

inwhich R2, R3, R4, R5, Y, Ar and n are defined as in
the general fornula (1) and Hal" represents a hal ogen
atom - optionally followed by the step that consists
in reacting the product of fornmula (I) obtained, in

5 WE.Ch XpoRBEE28B6RIINg o ERimTR dotn iy tHestHps Wohblisfing in:

10

- reacting the said compound of general formula (V) with a compound of
general formula (VI):

' Hal"
Hal”(

o
Vi)

in which Hal' and Hal", which may be identical or different, independently
represent a halogen atom;

- and then in reacting the compound of general formula (Il!) obtained

-Hal”
H,\(
Ar. N

R4 o)
R3 O
R2 N
H

(Hi)

with a compound of general formula (IV):

/”‘\Y#RS
HN M/

n

(V)
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5 conpound of formula (I11): Ril-Hal (I1) in which R1,
which is other than H, is defined as in the general
formula (1) and Hal represents a hal ogen atom 10 9.
Process according to Claim?7, conprising the step that

c%?gﬁ?@%‘b acting the sai dsgon'pound of ﬁﬁﬁj‘fﬁhzoomonso

fornu h a conpound of "* general for
(MI1): /" y-RB HOOC*X 1 n (MI1) in which ' " " |

X,.. Y, R5 and n are_as_defined according to any one of

159N HRICRR2, RS 84, Bpi Y ofieRNY 1t 8l definedhgs imtesgenerahtarmula (1)
c ' | j uct of formula (1)

og‘%hy ﬁlggrbpaés\‘:eﬁ:f%ﬁm%i&q%? %g% to H wth a conpound

of- bptionally dllowedRbyHitle stép that wbnsibtsRin rebctiny itse product of

iyl hpElainst I8 ISR X Earisteerts O and. R b eaual b, with a

Prepapbuky of fopmaping; of formula (1) according to any
one of Clainms 1 to 6, characterized in that it

conprises a step that consiBidalfll) reacti ng a conpound

pen A0 B, OB 5 otk Yan i ¥R5Ped Ao, ihe lorat fprmuia (0 an

Hal represents a halogen atom.

9. Process according to Claim 7, comprising the step that consists in
reacting the said compound of general formula (V) with a compound of
general formula (ViI1):

HOOC/\x[’\ y— RS

-

n

(Vi)

. X, Y, RS and n are as defined according to any one of

in which
Claims 1 to 6;
optionally followed by the step that consists in reacting the product of formula

(1) obtained, in which R1 is equal to H, with a compound of formula (1):
R1-Hal (I}

in which R1, which is other than H, is defined as in the general formula (1) and

Hal represents a halogen atom.

10.  Process for preparing a compound of formula (1) according to any one
of Claims 1 to 6, characterized in that it comprises a step that consists in
reacting a compound of general formula (XXVIII);




10

in which R2, R3, R4 and Ar are defined according to

any one of Clains 1 to 6 and ALK represents an al kyl

group. 5 11. Process according to Caim 10, conprising

the steps that consist in - reacting the said conpound

of general fornula (XXVIII) with a conpound of

geWé) 2009/956¥W08 (VI): Hal" HaB4 0 NO in wRPCH/FR2008/001190
and Hal", which nay be identical or different,

i ndependently 10 represent a hal ogen atom - and then

in reacting the coppound of general fornmula (XX X)

obt ai nﬁg Hal Ar, N/"2R4 Ar O R3 O N R2 ALK (XXI X)
with a . f general fornula (1V): WO

2009/ 056 FR2008/ 001190 r--"\y-R5 HNHJ 'n
(1V) ra- FOR4, R5, Y, Ar and n are as

def i ned pac—ggheral fornmula (1),
R2 \

ALK
XXV

in which R2, R3, R4 and Ar are defined according to any one of Claims 1 to 6
and ALK represents an alkyl group.

11.  Process according to Claim 10, comprising the steps that consist in
- reacting'athe said compound of general formula (XXVIil) with a compound of
general formula (VI):

Hal"
Hal"(

o;
(V)

in which Hal’ and Hal’, which may be identical or different, independently
represent a halogen atom;
- and then in reacting the compound of general formula (XXIX) obtained

Hal"
Ar N

R4 O

R3 0
N

ALK

R2

(XXIX)

with a compound of general formula (IV):
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and Hal " represents a hal ogen atom 5 12. Process
according to Claim 10, conprising the step that
consists in reacting the said conmpound of general
formula (XXVI11) with a conpound of general fornula
L.n (VII) in which X Y, RS and n

ar‘é’&i@ﬂpﬂmﬂﬁ\éorm ng to any od® of O ains RGTIFR2068/001190
13. Process according to any one of Clains 7 to 12,
conprising the subsequent step that consists in

separa u'% t he desired conpound of general

f or myNa (1Y~ R% 14. conpound of formula (I111): Hal H

R4 Ar O R NH (Ill) WO 2009/ 056707 86

PCT/ FR20@8/ 001190 in which R2, R3, R4 and Ar are

defined according to any one of Clains 1 to 6 and Hal
represegv{,gx a hal ogen atom wth the excl usion of

5-chl or (2-

chl oroacet am do) - 3- (2-chl orophenyl ) -1, 3-di hydr oi ndol -

dﬁé‘" ieh RS, P@oﬂfgﬁatﬁﬁi ofArtandholage @sidefineddp tik ggnerzl formula (0,

lona\al é’@ i%‘n?@fge\b\%ﬁé&gﬁgt2ramr;$éeroaryl group

12.  Process according to Claim 10, comprising the step that consists in
reacting the said compound of general formula (XXVIII) with a compound of
general formula (VII):

HOOC/\XF\ y—R&
n
(vil)

-

in which , X, Y, R5 and n are defined according to any one of Claims
1t06.

13. Process according to any one of Claims 7 to 12, comprising the
subsequent step that consists in separating out the desired compound of

general formula (I).

14. Compound of formula (I1):

Hal
e
Ar

R4 0
R3 0
R2 N
H
an




substituents, which may be identical or different,
chosen from hal ogen atons and (Cl-6)al koxy, aryl,

per hal o( Cl1- 3) al kyl and (C1-6)al kyl groups. 10 16.
Conpound of general formula (XXVII1I1): Ar , R4 R3

1020388878 g 1o Anyone o8 o i me 1Ri‘oa'281@-‘r%5‘s&®<001190

represents an aI kyl group. 15 17. Conpound of general
fornula XX Har' HR4 Ar O R30 N R2 ALK
( x&« 0%4 rpd Araremlefiagd ancortiag denyeme of Claims 1 to 6

o gfg oﬁ%ﬁéﬁﬁ%é*&g%?}tgé‘eﬁv&"?ﬁﬁaﬁ%ﬁsﬁ%ﬁ{ Bh e oro-3-(2-
2 GAroB63RIMIasd)-BIT SHRROPBEAMAL-I W dihlaroiesli Zanent ,

characterized in that it conprises a conpound of
formula (1) according to any one of Clains 1 to 6, or

5 aWSadd'GérﬁBoéﬁJﬁ bf ffrmidid ggf%@&’dg@ to'Clafnd 4, in which:
phar maceutically accept

Ar represents a heteroaryl group optionally substituted with one or more

substituents, which may be identical or different, chosen from halogen atoms

and (C1-6)alkoxy, aryl, perhalo{C1-3)alkyl and (C1-8)alkyl groups.

10 16.  Compound of general formula (XXVI1I}:

NH .
R4 A /2 ‘

R3
R2

ALK
FXVIIN
in which R2, R3, R4 and Ar are defined according to any one of Claims 1 to 6
and ALK represents an alkyl group.

15 17.  Compound of general formula (XXIX):

Hal"
Ar N

R4 o
R3 o
R2 N\
ALK
{(XXIX)

in which R2, R3, R4 and Ar are defined according to any one of Ciaims 1 to 8,
ALK represents an alkyl group and Hal” represents a halogen atom.
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5 19. Pharnmaceutical conposition, characterized in
that it conprises a conpound of fornmula (lI) according
to any one of Claims 1 to 6, or a pharnaceutically
acceptable salt. 10 20. Use of a conpound accordi ng to

a m 1 to 4 for the preparation o
ne%cggﬁgﬁ{oﬁgal?preventl ng or tB8ating obesi t?CTIFR2003/001190
di abet es, appetite disorders and excess wei ght. 21.

Compound according to any one of Clainms 1 to 6, for
preventi ng or 15 treating obesity, diabetes, appetite

nd e SS i_ght,.. .. .Conbi nati on
coftr | ST RaRAmeRy SrpEfecdag dn Bt hEeGrdesy S eoapguashef formula
Of(l)@cﬁidﬂ@m tb%r@ ONd Bf ©Imer1 6 oPah a¥Bition sait of this compound

[ ngr edi ent
with a pharmaceut!calfy acceptable acid.

18.  Pharmaceutical composition, characterized in that it comprises a
compound of formula (1) according to any one of Claims 1 to 6, or a
pharmaceutically acceptable salt.

20. Use of a compound according to any one of Claims 1 to 4 for the
preparation of a medicament for preventing or treating obesrty diabetes,
appetite disorders and excess weight.

21.  Compound according to any one of Claims 1 to B, for preventing or
treating obesity, diabetes, appetite disorders and excess weight.

22.  Combination comprising one or more compounds according to any one
of Claims 1 to 6 with one or more active ingredient(s).




