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DERI VATI VES, PREPARATI ON THEREOF, AND THERAPEUTI C USE THEREOF 5 The present
i nvention relates to substituted 3-benzofuranyl-indol-2-one- 3-

acet am dopi perazi ne derivatives, to their preparation and to their
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cl eavage of pre-pro-ghrelin (Kojima M, gt al., Nature 1999; 402: 656-60).
Girelin is an endogenous |igand of the growth hornone secretagogue
pituitary receptor (GHSRla). 15 GHS-R is encoded by two exons: exon 1
encodes the transnenbrane domains (TMs) 1-5 and exon 2 encodes TM6 and 7 of
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peri pher tissues, but its function is unknown (Smith R G et al., Trends

i n Endocri nofﬁ’@ypléggnfv%\félﬁ‘%hs{"@!al%go?d s%;%’stit'ﬁl?éd S%5)-I':>er12250furany!-inc:lol-2-one-3-

acetamidopiperazine derivatives, to their preparation and to their therapeutic
application.

10 Ghrelin is a 28 amino-acid peptide hormone produced mainly in the stomach
by a post-translational process after cleavage of pre-pro-ghrelin (Kojima M.,
et al., Nature 1999; 402: 656-60). Ghrelin is an endogenous ligand of the
growth hormone secretagogue pituitary receptor (GHSR1 a).

15 GHS-R is encoded by two exons: exon 1 encodes the transmembrane

domains (TMs) 1-5 and exon 2 encodes TM6 and 7 of the G-protein-coupled
receptor (GPCR).

The two transcripts have been identified in the pituitary gland and the brain:
20 one encoding the full-length GPCR (GHS-R1a) and the other encoding a
fruncated 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).
25
It is a receptor of rhodopsin type, with seven transmembrane domains of
family A coupled to Gg/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. Relat.
30  Metab. Disord., 2004, 28; 1264-1271). lnterestingly,.the ghrelin receptor has

the relatively uncommon characteristic of having significant ligand-



It is a receptor of rhodopsin type, wth seven transnmenbrane domai ns of
famly A coupled to Gg/ phospholipase C. The ghrelin receptor may al so be
coupled to the Gs/protein kinase A pathways in certain tissues (Ueno, N et
al ., Endocri nol ogy, 2004, 145, 4176-4184; Kim MS. et al., Int. J. oes.

Rel at. 30Meta ?;0? 004, 28: 1264-1271). Interesti ;}8[/% the ghrelin
receptor has t e re Ively unconmon characteristic of B261 P06 ant

| i gand- 2 independent constitutive activpty (Barazzoni, R et al., Am J.
Physi ol EndocrinoL Metab., 2004, 288: E228-E235). Low | evel s of expr essi on

of ghrelin hmtﬁedéﬁ*@@ntﬂwm% BV | @%ﬁﬂﬁ”?s%@”c ’ﬂgs%It a0KPoh, the

intestines, the pancreas, the

testicles, pingdocengl Mei‘eb,eZQﬁﬂ 288 E%B}Elﬁa’éﬁnus (Norm Res. 2003; 59(3):
109-17). It has been denonstrated that ghrelin is involved in hunger at
mealtinmes, and 10 in the initiation of neals. The circulating |evels

decreases W Lbwt [beelsrﬁf%régsrcﬁrpefj Mn'%eﬁe%eaéé%%qteadawhggg ﬂ'gé]\qg@ of

concentrations that are suffici en to sti
food. |ngest SBANGS Hier itestinesi the measrdasy dhé iddreys! and Gy R sy dians ltﬁ:@t ly,

mai nly by |n h titive feeding behaviour and the nunbér
neal s. Ghrel rapt%t?' ?ér]rgﬁ% ges?iB% ATy, t§§§1'1'? %ﬂd g"e bypethatasous bioen. Res.
efficiently 2088; 89y3)tiber1mpl ecule, with the exception of neuropeptide Y,

with which it is approximately equi potent (Wen AM et al., J. din.
Endocri noL Metab., 2001; 86: 5992-5). However, ghrelin is uni que inits

capacity to i.s injected peripherally or
~centrally. th)‘f?ésfl %éa so Oﬁ?g'ﬁ%tn ({I/m%gﬁéqhin R ‘(P(B‘éé‘g'r'i'c@ﬂgﬂita Hi'a%a't!l@ﬁﬁnamd at ed
its capattyir the rmmaameot hesal) PRt bﬁ‘c@laﬂné Wé\/él@‘ﬁbﬂﬁb&%sf\ﬂﬂg %mq% of S

adm ni stered,to, hu gDruce MR, et
1130-6; Wynn&gd an n%ﬂe SeﬁﬁeAﬁleggcreaqéwm Gonce]ﬁfﬁlpnﬂ;&haﬂéﬂels@ﬁ‘lme%E?yond

its role in thguldibt f ely nalso satisfies the established
criteria of an c]ﬂpoHs P;églﬂ tpg‘jﬁhor rmn n\!/'bq i' 9"@@ stimuates dood
| ong-t er m boihjakesapidihanidetrahsiently, gh*ra@hiynb)ﬁlnﬁc%hélhg iR 4 é&ﬂﬁ}e @%Qﬁﬁﬁ the
energy reserye ﬁ and dlaqhay C npensatory changes in respoR sin
body ehaviour an num er of meals. Ghrelin stimulates the short-term taking
15 of food more efficiently than any other molecule, with the exception of
neuropeptide Y, with which it is approximately equipotent (Wren A.M. et al.. J.
Clin. Endocrinol. Metab., 2001; 86: 5992-5). However, ghrelin is unique in its

capacity to exert this effect, whether it is injected peripherally or centrally.

20 ltis also the only mammalian substance that has demonstrated its capacity to
increase the appetite and the taking of food when 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).

25  Beyond its role in the initiation of meals, ghrelin also satisfies the established
criteria of an adiposity-related hormone involved in regulating 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.

30



mass. 3 Ghrelin crosses the blood-brain barrier and stinulates the taking
of food by acting on certain standard body nass-regul ati ng centres, such as
t he hypot hal anmus, the hindbrain and the nesolinbic conpensatory system
5Chronic adm nistration of ghrelin increases the body nmass via diverse

concerted acti t aki ng of food, energy expenditure and the
utilisation O;v@d?;zgggfpgfe%'g Congeni tal ablation of ghreli ®(I/FRIOIOAS00G el i n

receptor gene causes a resistance to feedji ng-i nduced obesity, and
phar macol ogi cal bl ocki ng of ghrelin reduces the intake of food and the body

mass. 10 The ChbFd | [ (L he role of g l'i.n both
in the short-t er;riﬁ :C%S?gttﬁgnrmg?&%géﬁs@aéﬁgr %gﬁg#hqlﬂﬁén@?g?ﬂw&&fgpgsh%,
thus making Betiag on tcertain vetandagitbady anassieamsiig fdérntﬁe%ea&'_icﬂgagb [ty
and/ or sli rm'bgﬁotgi for dertﬁ. 15 Chrelip, al so exerts both physiological and
phar macol ogi A %Wﬁf@f@%ﬂiéﬁhﬁéﬂﬁw&wﬁ@ms&w spéteacti ve
ghrelin is produced in the e cells, recently described in the pancreatic
islets (Pradg, C.L., et al., 2004, Proc. Nat! Acad. Sci. USA, 101:
2924-2929), poremici admjnigiraioniofg ghrdlioc icreases dhef bodP @RAES! Vig HRARsAC S

on the cel is|lets cka of this function of endogenous
ghrel i npby nggﬂgé%édjgﬁﬁoiﬁt%mﬁ%' gﬁPPg' ?%%'Sﬁteép@@iﬂﬂfﬁmﬁhalu%jisaténuced
the fasted gbficesureescEonG@itdblatiit gﬂgﬁgﬁqﬂcg.ggf %%’g;?,g%ﬂ gre[r%éfoé_neg?éneand

increased the responses to insulin durin
suggesting aRAWeRf bt tesystaaee &1 faediig-induned hebesity, r @indofphiaffbkalBaical

nretin i n nPReN g ofdralitledices 30 fald B Boland B pbcmaspendent.

secretioof insulin by the J3 cells of the pancreas, by reducing the Ucp2
expression arllﬂ I ngreases the sensitivity to peripheral insulin (Sun Y. et
al ., 30 2006, "E&PNsting: didenesppBears#9-fageyr. the role of ghrelin both in the short-

term initiation of meals and long-term energy homeostasis, thus making it an

attractive target as a medicament for treating obesity. and/or slimming
disorders. | |

15
Ghrelin also exerts both physiological and pharmacological actions on the
endocrine pancreas. Acylated bioactive ghrelin is produced in the ¢ cells,
recently described in the pancreatic islets (Prado, C.L., et al., 2004, Proc. Nat!
Acad. Sci. USA, 101: 2924-2929), potentially providing a local source of

20 ghrelin that acts on the B celis of the islets. Blockage of this function 6f
endogenous ghrelin by means of an antagonist for its receptors substantially
reduced the fasted glucose concentrations, 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
25  (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 B cells of the pancreas, by reducing the Ucp2

expression and increases the sensitivity to peripheral insulin (Sun Y. et al.
30 2006, Cell Metabolism, 3: 379-386).



4 CGhrelin receptor antagoni sts could thus regul ate hunger, the taking of
neal s and their frequency, and also, in the long-term the weight,
especially weight gain followi ng diets or therapeutic reginens.
Furthernore, in the context of an antidiabetic treatnment, ghrelin

ant agoni sts ¢ foul for maintaining the 5 equilibrium between

i nsulgi n and g%ﬂggggﬁ?%ﬁgont rol ling di abet igc hyperphggi FCTHRR010/050206
ant agonists could thus be used as anorexigL and/or anti-obesity agents, or
alternatively in the treatnent of diabetes and its effects. One

subj ect ofttm-.rﬁegj@tp' i i rresponding to formul a
10(JI ) in whi crq:élreRl rept)?ﬁ;és{@%%]gﬁgtﬁl%@gggﬁggg@%gger 53”5?51?'@6; gﬁ’lﬂ@/@! Of meals
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i dentical or g,nf]a‘ t, .l pcat %d on any of the avail able positions o {he
phenyl nucl e3¢ i"ﬁé‘&@‘@n%%?fyt leéif?%&\é‘r{?gkﬁn‘?ﬂﬁdfé'@@ﬁrmptﬂnin#lehabmgahofaamm

CN, OH, Canfidiabity ' st i i t.h a2 hal. t
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| | OXys ot | | het er oar yl bl
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per hal o( C1- 3nghtg| omltérﬁétiﬁél?ﬁrkm@’tr@é%tdeiéB@é&?ﬁH@‘ﬂg?ifteg d that at |east
an a

one fromanong R2, R3 and R4 is other than H yl, 5 aryl oxy
or heteroaryl group may be optionally substituted with a hal ogen atom CN,

OH or a (Ci1- : r:pal =3 | or (Cl-6)al koxy group; R5 and R6,
whi ch may be@i}?eé}ﬁj%%ﬁﬁgﬁaﬁ F %%'?te'h? J?Moébﬁe%f{%‘ﬂﬁo'ﬁ%wmr@ummfcrmu@ oup
(Cl-6)al Kyl @) R5 and R6 together forma C3-C6 ring; 5R7 represents a group

(C1l-Co)al kyl or a group (C2-6)al kenyl; R8 and R9, which are |ocated on any
of the avail able positions of the rR8

R4
5 X
0
B
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in which:
R1 represents a hydrogen atom or a (C1-6)alkyl, -C(=0)(C1-6)alkyl or
-C(=0)aryl group;

15 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, CN, OH, a (C1-6)alkyl group optionally substituted with
a halogen atom or an OH; perhalo(C1-3)alkyl, (C1-6)alkoxy, perhalo(C1-
3)aikoxy, aminocarbonyl, (C1-6)alkylaminocarbonyl, di(C1-8)alkylamino-

20 carbonyl, aryl, aryloxy; heteroaryl; the aryi, aryloxy or heteroaryl group
possibly being optionally substituted with a halogen atom, CN, OH or a (C1-
6)alkyl, perhalo(C1-3)alky! or (C1-B)alkoxy group; it being understood that at
least one from among R2, R3 and R4 is other than H and that the aryi,



pi perazi ne nucl eus, represent a hydrogen atom a group (Cl-C6)al kyl or a
group (C2-6)al kenyl, it being understood that at |east one from anong R8
and RO is other than H, 10 or two fromanong R7, R8 and R9 together forma
C3-C6 ring; it being understood that R8 and RO may be in the gem nal
position on t rbon atom n represents 1 or 2. 15 The conpounds of
formula (1) conp?lgzo%%ggor nore asymmetric carbon aton§CT¢ﬁ§@19@90ﬂﬁhs
exist in the formof enantioners or di astsereoi soners. These enantioners and
di astereoi soners, and al so m xtures thereof, including racem c m xtures,

formpart ofg ' | 2 e u f [)..may exist in
the form of b?ém;sy g‘r/q?fté@?ﬁ}-gré’gfh P‘o%&nggl ?gﬁoﬁljgh&;b@h%@n‘k’%l%@aﬂw part
of the invengiosm. CN, OFhesa (@&4&)alkprlapeﬁmlo(r@paymlm(@1.@%%”?*5%@& |y
accept abl e aﬁ' S% _ Bt Ht}% sal %s .Bf otager i ds that are useful, for

exanpl e, for % dfel n§ NN ay P& IARRYG é’@@&ﬁﬁbtﬁ%ﬁ@fﬁtﬂbvdmg&n(atpmadnso
form part of gigpeur 4IRA-or! ﬁ')%;%m ] . invention, the
fol |l owi ng defﬁi t?oqgggpp?yer$ghﬁﬁg n a?rgf%rﬁtaée?ﬁlg;sﬁﬁ , a chlorine, a
broni ne ot aR’irgaresents a group -Q63glkyligeroaigroup (G2€Rmikemyl:br anched sat ur at ed

| i phati I hat 30 b t] d includ Cl- 6) al kyl
ar oup. cont a1 REngnEr BT ¥ieh b AalRY oPaBieot M cvpibipcpaliogs of the
(C1-4)al kyl , piperadingayclet! ¢§ B t , ) |, _butyl,
I sobutyl or ??fet-brtljt é)l ;C - an @?Egnweg*%g?ﬁa ?ﬁ!nheagpﬂgirﬂ B‘?L?@é@‘?%* a

nonounsat ur a8EWPAChblakaiwhiilbeing dinderginad thatgt degst cosirdrs iaftbng RB gaganpl e,
one or two Uﬂg%%ﬂ?éritﬂ&ﬁ}-ﬁnd containing from2 to 6 carbon atons;

10 or two from among R7, R8 and R9 together form a C3-C6 ring;

it being understood that R8 and R9 may be in the geminal position on the
same carbon atom;

n represents 1 or 2.

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

20 The compounds of formula (I) may exist in the form of bases or of acid-
addition salts. 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 exampie, for purifying or isolating the
25  compounds of formuia (1) 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;

- an alkyl group: a linear or branched saturated aliphatic group. Examples that
30 may be mentioned include a (C1-6)alkyl group containing from 1 to 6 carbon



- a hal oal kyl group: an al kyl group in which one or nore hydrogen atons
have been replaced with a hal ogen atom for exanple a fluoroal kyl: an al kyl
group in which one or nore hydrogen atonms have been replaced with a
fluorine atom 10- a perhal oal kyl group: an al kyl group in which all the

hydr ogen ato replaced with a hal ogen atom for exanple, a
per f | uor oal kmagﬁ?%}ﬁg%kggroup in which all the hydr oge®CIYBR2010205620@en

replaced with a fluorine atom - an @l koxy group: a radical -0-alKkyl
~in which the al kyl group is as defined 15above; - a perhal oal koxy group: a

radi cal -0-pgfdigko | nd | h rhaloal | ryl group is as defined
above: nention nn'y'E]'Ld(f::égrrpaEi e?lyy?'gfqecba@ﬁﬁ(&}’ Wh'cﬁr u'@%éi‘?ﬁ;rﬁoﬁﬁeﬂ‘ybrﬁthyfyl
group: a cyclpi‘mp)da,rieopmipql,@umll,p's@mtyabﬂieﬁg)m%Ween 6 and 10 carbon 20 atons.
Exanpl es of ary ps that may be nentionéd include phenyl and naphthyl;

| .gro .
- a heteroaryf gqlgwtf EOUR; @ linea s hsenehest dopnaiswsatiratatgorssiyeesutdratayl 10
carbon atons IS wee het er oat pns, such as nitrogen,
oxygen .or sula?ﬂ?e.‘&o aﬁ%ﬁe@gpﬁﬂﬁgbﬁgér%ﬁi@&%@q (At %W%tggt’ﬁ%tawled
i ncl ude farykenigningfipm 2itoi6dzarbby latomyy azol yl, thienyl, oxadi azol yl,

oxazol yl, i1so0xaz Ia/ , furazan ‘ ,  thiadiazolyl, thiazolyl, isothiazolyl,
pyridyl, pyr é?ﬂ?ﬂ?‘?,l yquHPd?rhé thgr@uwPMaﬁln AYE of marpdydaogkrabioms have
st ance bencorni opnog Wi s MaicderulofT, 8P ckairpif'a it 2h iyl Group

_ in which one or more hydrogén atoms have beer11 repla-ced with a fluorine

atom;

10 - a perhaloalkyl group: an alkyl group in which all the hydrogen atoms have
been replaced with a halogen atom: for example, a perfluoroalkyl: an alkyl
group in which all the hydrogen atoms have been replaced with a fluorine

atom;

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

- a perhaloalkoxy group: a radical -O-perhatoalkyl in which the perhaloalky]

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
20 atoms. Examples of aryl groups that may be mentioned include phenyl and

naphthyi;

- 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
25 mentioned include furyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, oxadiazolyl,

oxazolyl, isoxazolyl, furazanyl, thiadiazolyl, thiazolyl, isothiazolyl, pyridyl,

pyrazinyl, pyrimidinyl and pyridazinyl groups, and also the corresponding

groups resulting from fusion with a phenyl group, for instance

benzothiophene, benzofuran, benzothiazole, ete.
30



WO 2010/ 092288PCT/ FR2010/ 050206 7 Anong t he compounds of formula (1) that
are subjects of the invention, one group of conpounds is constituted by the
conpounds for which: Rl represents a hydrogen atomor a (Cl-6)alkyl,
-C(=0)(C1-6)allyl or -C(0)aryl group; 5R2, R3 and R4, which nay be

I dentical or ocated on any of the avail able positions of the
phenyl. nucl eug&(f)?ﬁjc’]{g@ée%‘?égntly represent a hydrogen at onPCa/HR2A0064O602060m

CN, OH or a (Cl-6)al kyl, perhal o(Cl-3)al kyl, (Cl- 6)al koxy,
per hal o( C1- 3) al koxy, arri nocar bonyl, (Cl-6)al kyl am nocar bonyl

di (C1-6)all r YnSF het er.oa oup, it being 10

under st ood }[Nh rgfﬁ.ll%e J(’)‘f'\%%& @{%%136 ﬁl?f ﬁ{§ Qfs%t'ﬁé‘Pntiqmrﬂﬂe R5

and R6, whi cgrcrmyofamrm[ﬂﬂ.rndsqa|coﬁ§tltdtédf ﬂfét@orﬁ Ao g drogen atomor a

group (C1-6) % or R5 and R6 toget hel?\rformaﬁé)c%- rl‘@g&wR? represents a
I

group (C1-C6 SPreseRisafd hRgrogam @torar @Fl@c(ﬁ'bﬂ)aihylany‘,( JCHed atai | &bl e

positions of ¢ @%@W'ﬁ zi ne nucl eus, represent a hydrogen atom a group
(C1- Co6) al kyl g r‘iderstood that at |east one from anong R8 and R9 is

other than HRZoR3 mdeérrwambnmd??beﬁaemméiWd.wg@hhelbcéfé%dﬁ ﬁg &Pl “91 “
represents 1 _or, f the base or of an acid-addition salt.

Anong t he coft)y "E‘ﬂé&% pg&il ioRs H&hﬁ RNSNY Rugleys dndepgnaanilyotprasent angdtgen, one
group of comaida kalo§@NHbit{EN, ' SeaCRIPBIMIN, bR 3)alkyl, (C1-
6)alkoxy, perhalo{C1-3)alkoxy, aminocarbonyl, (C1-6)alkylaminocarbonyl,
di(C1-6)alkylaminocarbonyl, aryl, aryloxy or heteroaryl group, it being
10 understood that at least one from among R2, R3 and R4 is other than H;
R5 and R6, which may be identical or different, represent a hydrogen atom or
a group (C1-8)alkyl or R5 and R6 together form a C3-C6 ring;
RY7 represents a group (C1-Cé)alky!;
R8 and R9, which are located on any of the available positions of the
15 piperazine nucleus, represent a hydrogen atom, a group (C1-C6)alkyl, it being
understood that at least one from among R8 and R9 is other than H:
or two from among R7, R8 and R9 together form a C3-C6 ring;
n represents 1 or 2;
in the form of the base or of an acid-addition sait.
20

Among the compounds of formula (1) that are subjects of the invention, one
group of compounds is constituted by the compounds for which:

R1 represents a hydrogen atom or a -C(=0)(C1-6)alkyl, -C(=O)aryl or (C1-
25  B)alkyl 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, more particularly chlorine or bromine, or a (C1-6)alkyl

or trifluoromethyl group, it being understood that at least one from among R2,
30 R3and R4 is other than H; and/or



R1 represents a hydrogen atomor a -C(=0)(Cl-6)al kyl, -C(=0)aryl or (Cl-
256) al kyl group; and/or R2, R3 and R4, which may be identical or different,
| ocated on any of the avail able positions of the phenyl nucl eus,

i ndependently represent a hydrogen atom a hal ogen atom nore particularly

chlorine or (Cl-6)al kyl or trifluoromethyl group, it being
under st ood tm&ﬁ/@ggﬁgone from anong R2; 30 R3 and RACTAREONFD50206n H;
and/or WD 2010/ 092288PCT/ FR2010/ 050206 8§ R5 and R6, which may be identi cal
or different, represent a hydrogen atomor a group (C1-6)al kyl; and/or R7

represents ap Lkyl ;. d/or . whi ch are | ocated on
pogltlons 2 agfq@m$%ﬁ§ﬁéﬁ ﬁ&ii’%@%ﬁer glﬁgﬁeér W@%@Htal‘ By@drpaee @omarom a
group (Cl- Coaardygd (C1-b)dleyinandpager stood that at |east one fromanong R8 and

RO is other than H and/ or two fromanong R7, R8 and RO together forma
C3-C6 ring; BAJEBIESANISHOERENIG] @%@'kﬂ,anworhe form of the base or of an

d- addi ¢l f h bj
of tho i nventband Re HhERoA 1basich YMhe A0 St Mt ibatazinp mudets, . -
conmpoundss f orepneserh ‘a R;ldrbgan efent 3 Qoﬁw dCoIBafyPM BEing urde?tBBE Wit at

=0) phenyl th roup;_and/ o
- A(=0) pheny Ieast one fr>o/m gmong R8 and R9 is other than H; and/or

two from among R7, R8 and R9 together form a C3-C6 ring; and/or
n represenis 1 or 2;
in the form of the base or of an acid-addition salt.

10
Among the compounds of formula () that are subjects of the invention,
another group of compounds is constituted by the compounds for which:
R1 represents a hydrogen atom or a -C(=0)methyl, -C(=0)phenyl or methyi
group; and/or

15 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, more particularly chlorine 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

20 RS and R6, which may be identical or different, represent a hydrogen atom or
a group (C1-6)alkyf; and/or
R7 represents a methyl or ethyl group; and/or
R8 and R9, which are located on positions 2 and 6 of the piperazine nucleus,
represent a hydrogen atom or a methyl or ethyl group, it being understood
25 that at least one from among R8 and R9 is other than H: and/or
two from among R7, R8 and R9 together form a C3-C6 ring: and/or
nrepresents 1 or 2;

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

30 Among the compounds of formula (1) that are subjects of the invention,
mention may be made especially of the following compounds:



15R2, R3 and R4, which may be identical or different, |ocated on any of the
avai |l abl e positions of the phenyl nucleus, independently represent a
hydrogen atom a hal ogen atom nore particularly chlorine or bromne, or a
met hyl or trifluoromethyl group, it being understood that at |east one from
anong R2, R3 §psgﬁ§@h?2 her than H, and/or 20 R5 and R6, which may be
identical or differ epresent a hydrogen atom or a §EIHRITVAOGP20KyY| ;
and/or R7 represents a methyl or ethyl grpup; and/or R8 and R9, which
are located on positions 2 and 6 of the piperazine nucl eus, represent a

hydrogen at o@dh | 400 ety |z Gt i L. _Dbei upder stood 25 that at
| east one from ar?r(%Jndga 'a?fd(-‘IE\;SNné’Go@ﬁgtbp?ﬁé‘f?eﬁ@@?ﬂﬂ'g?y%@v@mr?e%@Wq R7,
R8 and R9 todét-imdpl-ﬁqd]Fﬁ-@-@ﬂ'r)@e,ﬂv-timgethgrp;@m}gzm_f_ﬂ%{)ﬁ&m .1 or 2; inthe
formof the l&ase or Cgf an,acid-addition salt. 9 Conpound’'No. 1:

(+) - N-[ 4, 6- di-CHIRIBIB NG 8z bt lelh Osdighloro-Sofaenzofarati-Bytk 2 bkeiz)@-dinydro-

gl_ - 3-y1] - 2- (4trinksl-3341%2- -8Ry beRLiR A ARFShidnahiAs et am i de; Compound No.
(+) - Na4, 65 di énhtherfors-fithe baseoaot 5n atjd-additon 8a- di hydr o1lH i ndol - 3-y1] - 2- (4
- et hyl pi perazi n-1-yl ) propi onam de; 5in the formof the base or of an
acid-addition salt. In the text hereinbelow, the term"protecting group Pg"

means a groufn nm@&emémbte;d@eqﬁb%ﬁnf‘yrétbbmg@pogggtm%Qrﬁegggtrwgttégpct i on

such as a hydroxyl or an am ne during syn
regener at e t Fiakestibpessibladirstietorrotant at ieantivg furktos BdciPBs Ry By Qﬁ%}f -
I met hods

Exanpl es of j r s and_ o rotection and deprotection
are given i ngﬁﬁ'?g%hﬂgeg@%’g@b%s'ﬁ'nané’ gecond(f, to regenerate the intact reactive
10 function at the end of the synthesis. Examples of protecting groups and of
protection and deprotection methods are given in Protective Groups in

Organic Synthesis, Greene et al., 2nd edition (John Wiley & Sons, Inc., New
York).

15 In the text hereinbelow, the term “leaving group” means a group that may be
readily cleaved from a molecule 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

20 methanesulfonate, benzenesulfonate, p-toluenesulfonate, triflate, acetate, etc.
group. Examples of leaving groups and references for their preparation are

given in Advances in Organic Chemistry, J. March, 3rd edition, Wiley
Interscience, pp. 310-3186.

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

[) may



Organic Synthesis, Geene et al., 2nd edition (John Wley & Sons, Inc., New
York). 15In the text hereinbelow, the term"|eaving group” neans a group
that may be readily cleaved froma nol ecul e by breaking a heterolytic bond,
with loss of an electron pair. This group may thus be readily replaced with
anot her group bstitution reaction, for exanple. Such |eaving
groups are, 8&H@bg%8§§%§halogens or an activated hydr oRGT/ER2OUHOSC2N6 as a
20 net hanesul fonate, benzenesul fonate, pp4oluenesul fonate, triflate,
acetate, etc. group. Exanples of |eaving groups and references for their
preparation Iven in Advances in Organic Chem stry, J. March, 3rd

edi tion, VVI§§E$§¥éfSC|ence pp. 310-316. 25l n accordance with the

i nvention, the conmpounds of general formulay,(l) may be prepared according
to the process that follows: WD 2010/092288PCT/ FR2010/ 050206 10 Schene 1
The conpound of fornula (1), in which Rl i ot her than H and R2, R3, R4,

R5, R6, R7, R8, R9 and n are as defined kn r~-.”genera| formula (1), may be
o,iN Which RL = Hwith a
conpound of formula (ID: Rl-Hal (I1) in® ¢ '1 which is other than H is
defined as in the general formula (1) andzkhl kepresents a halogen atom
for exanple chlorine, accord|ng#<fmwetho Vv

...—R?

R1 other than H

tH

The compound of formula (1), in which R1 is other than H and R2, R3, R4, R5,
R6, R7, R8, R® and n are as defined in the general formula (), may be
5 prepared by reacting a compound of formula () in which R1 = H with a
compound of formula (l1):
R1-Hal (II)
in which R1, which is other than H, is defined as in the general formuia (1) and

Hal represents a halogen atom, for example chlorine, according to methods



11 known to those skilled in the art, for exanple in the presence of a base
such as K2CO3, NaH or t-BuOX+, in a solvent such as dinethylformam de
(DMF), tetrahydrofuran (THF), dinmethoxyethane or dinethyl sulfoxide (DVSO).
5 The conpound of general formula (1) nay be prepared according to one or

ot her of the Izﬁgﬁ'/ riants: The conpound of general fornmula (l) in
which R1L = H g%e% red according to the foll ow ngPEE{ERA]0/056106a

conmpound of general fornula (V): 10 anfllfroma conmpound of general
formula (M1): Re R8 Re.,1 -R7 1100Cr N RO (VII) in which R2, R3, R4,

RS, R6, R7, RiowRo 3854 skillEd 77 1flChkngy éxgmtprllee it &%e;raraelsence of a base such
as KoCOg3, NaH or t-BuO'K’, in a solvent such as dimethylformamide (DMF),
tetrahydrofuran (THF), dimethoxyethane or dimethyl sulfoxide (DMSO).

5 The compound of general formula (I} may be prepared according to one or
other of the following variants:

The compound of general formula (1) in which R1 = H may be prepared
according to the following method, from a compound of general formula (V):

S
0]

o V)

and from a compound of general formula (VII):

R RS

RS /,Jr\
HOOC™ K\‘P[‘”R?
3R

(vin)
in which R2, R3, R4, R5, R6, R7, R8, R9 and n are as defined in the general
formula (). This reaction is generally performed using a halogenating agent,

15 such as a chlorinating agent, for example phosphorus chlorides, especially
PCls, or alternatively PCl; or POCIls. The reaction is generally performed in

the presence of pyridine or 4-dinfethylaminopyridine, in a solvent such as
dichloromethane or DMF.



formula (1). This reaction is generally perfornmed using a hal ogenati ng
agent, 15 such as a chlorinating agent, for exanple phosphorus chlori des,
especially PCI5, or alternatively PCI3 or POCI3. The reaction is generally
performed in the presence of pyridine or 4-dieethylamnopyridine, in a

sol vent such @f g@fﬂgl oronet hane or DMF. WO 2010/ 092288PCT/ FR2010/ 050206 12
The conpound 0 PR28Bor mul a (1) in which Rl, R5 andPRE/FR2010ray0106
prepared according to the foll ow ng mathﬁj, by reacting a conpound of
general formula (I11): ('"11) 5 with a“conpound of general fornula (1V):

R8 ,R7 FIN I in ich 4. R7, R8, RO and n are as defined

in the gene?ipe;kghfiﬁtﬁ'd o%enera?%érm%?fé (ﬁ in vﬁ‘uch R1, R5 and R6 = H may be
prepared according to the following method, by reacting a compound of
general formula (111):

am

5 with a compound of general formula (IV):

R8

[\ R
oty
" v
in which R2, R3, R4, R7, R8, R9 and n are as defined in the general formula
(I) and Hal” represents a halogen atom, preferably chlorine. This reaction is
generally performed using an organic or mineral base, such as K2CO3,

10 NaxCOs, pyridine or 4-dimethylaminopyridine, in the presence of Nal or Kl, in

an inert solvent such as DMF, dichioromethane, THF, dimethoxyethane or
toluene.

The compound of general formula (IIl) may be prepared from a compound of
15 general formula (V):



(I') and Hal" represents a hal ogen atom preferably chlorine. This reaction
is generally perforned using an organic or mneral base, such as K2003, 10
Na2CQ3, Pyridine or 4-di nethylam nopyridine, in the presence of Nal or Ki
in an inert solvent such as DVF, dichloronethane, THF, di met hw yethane or
t ol uene. d of general formula (I1l) may _be prepared froma
conmpound of 13@223?2I ormula (V): 13 (V) and froma ggﬁﬂ%ﬁﬁﬁoﬁﬁoakheral
formula (VI): Hal"™ Hal' NI) in which R2, 1R3 and R4 are as defined in the
general fornmula (1) and Hal' and 5Hal ", which may be identical or
different, independently represent .a hal ogen atom preferably chlorine.

Thi sreact i oni sgeneral | yper f or medygi ngpyri di ne or 4- di nnet hyl am nopyri di ne
in a solvent such as tol uene,

and from a compound of general formula (VIx:

Hal"
Hal"(

0
(Vi)

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

5 Hal", which may be identical or different, independently represent a halogen
atom, preferably chiorine.

This  reaction is generally performed using pyridine or 4-
dimethylaminopyridine in a solvent such as toluene, benzene or

10  dichloromethane, preferentially at a temperature of between room
temperature and the reflux point of the solvent.

Room temperature is meant to be a temperature of between 5 and 25°C.

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



10 di chl oronet hane, preferentially at a tenperature of between room
tenperature and the reflux point of the solvent. Roomtenperature i s neant
to be a tenperature of between 5 and 25C. 15 The internedi ates of general
formula (V) are known and may be prepared according to the processes
illustrated b¥vschene that follows: WD 2010/092288PCT/ FR2010/ 050206 14
Schenme 2: F8o R3 and R4 are as defined i nPCRERgMOMEN2d60r mul a
(1) and Hal 5represents a hal ogen atom E exanple chlorine. In step ¢ of
Schenme 2, the conpound of formula (V) is %repared froma conpound of

formul a (Vllb) arglng wi th ammoni a gas according to the nethod

descri bed in—§9§éﬁ¥—appllcatlon FR 2 714 378. 10 It is also possible to
prepare the sane conpound via reduction of a conpound of fornula (X)
according to nethods known to those skilled in the art, for exanple by
means of zinc in a solvent such ag“®ethanol. The preparation of a conpound
of fornmula (X) of the step is desck i g i
378. WD 2010/ 092288PCT/ FR2010/ 050 15 An opt|/
formula (V) nmay be synthesized a@‘sr.'ng to stepd

|y conmpound of
an of Scheme 2, as

described in patent applicationgWo J3/0(8407. R~ AR
R2 N — Rr3 y
Vil R2 \
{X)
a \
[+
Separation of
AN diasterecisomers
& :
R4 NH, 0"
= &
™ R4 NH,
R3 o
R2 N
H
W) (#) or

in which R2, R3 and R4 are as defined in the general formula () and Hal
5 represents a halogen atom, for example chiorine.

In step ¢ of Scheme 2, the compound of formula (V) is prepared from a
compound of formula (VIl) 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
15  application FR 2 714 378.



5 The internedi ates of general fornmula (VIII) may be prepared according to
the processes described in patent application WO 03/008407 and illustrated
by Schene 3. Schene 3: in which R2, R3 and R4 are as defined in the
general fornmula (1) and Hal represents a hal ogen atom for exanple

chlorine. 15 of general fornmula (VI1) may be prepared
according to ngmggg met hods, illustrated by ScheRed/FR28m0/050206cheme

4. RS RGR5 R6 (M XII1)(VIl) 20 WD 20{4/092288PCT/ FR2010/ 050206

An optically pure compound of formula (V) may be synthesized according to

steps d and e of Scheme 2, as described in patent application WO
03/008407.

5  The intermediates of general formuia (VIII) may be prepared according to the
processes described in patent application WO 03/008407 and illustrated by

Scheme 3:
Scheme 3:
N
8] fo) =
R4 0 R4 CH R4 Hal
R3@E&o —_— R3 N S R3 o
R N R2 \ R2 N
\ H
« H X (VI ;
10 xXn

in which R2, R3 and R4 are as defined in the general formula (l) and Hal
represents a halogen atom, for example chlorine.

15 The compound of general formula (V) may be prepared according to the
foliowing methods, illustrated by Schemes 4 and 5:

Scheme 4:
- Hai Xcoomk w Re
a7 R?

f”"n’ R re l/-’kN/ He N

HN AKOOC, Ny ieo HOOC N\r‘{l
nRY no T X n R

RS Re RS Rg
™ | i) : il

20

The compound of general formula (XIll) may be prepared by condensation of
a compound of general formula (IV):



16 (VIl) in which R7, R8, RO and n are defined as in the general fornula
('), with a correspondi ng hal o conpound, such as Har CH2CO0Al k, in which

Hal " represents a hal ogen atom such as chlorine and Al k represents an al kyl
5 group, such as ethyl. This reaction is advantageously perfornmed in a

sol vent such I benzene or dioxane. Schene 5 Re i"Re Ha. R7 , RO
4411(00C nR R@%&W‘??g PCT/FR2010/050206

(Vi)
in which R7, R8, R9 and n are defined as in the general formula (), with a
corresponding halo compound, such as Hal”"CH,COOAIKk, in which Hal™
represents a halogen atom such as chlorine and Alk represents an alkyl

5 group, such as ethyl. This reaction is advantageously performed in a solvent
such as toluene, benzene or dioxane.

Scheme 5:
R8 "
4 H - R8
N Ha o JR7
MkOOCXN - HOOC NT,})J H N
n — A . HOOC N*/PI
RS R& X ne X n RO
XV} RE RE R5 RS
{Xiit) (vify

10 The compound of general formula (XIll) may be prepared by condensation of
a compound of general formula (XIV):

R8
H
N
Azkoocxnwﬁﬂg
n
R5 R6
(XIV)

in which R5, R6, R8, R2 and n are defined as in the general formula () and
Alk represents an alkyl group, with a compound R7-Hal” in which Hal”
15  represents a halogen atom, such as chlorine, and R7 is defined as in the
general formula (1). This reaction is advantageously performed in a solvent
such as toluene, benzene, dioxane or DMF in the presence of a base such as

triethylamine or potassium carbonate.



10 The conpound of general formula (XII1) may be prepared by condensati on
of a conpound of general formula (XIV): Re AlLKOOCNRO R5 Re (XIV) in which
R5, R6, R8, RO and n are defined as in the general formula (1) and Al k
represents an al kyl group, with a conpound R7-Hal" in which Hal"" 15
represents a {g) %? such as chlorine, and R7 is defined as int
general formula ?: ; I'S reaction is advantageously pe?@yfﬁéal@fﬂﬂﬁzoéol vent
such as toluene, benzene, dioxane or DVH7 n the presence of a base such as
triethylam ne or potassium carbonate. WD 2010/ 092288PCT/ FR20101050206 17

Accordingtogmﬂ ral rrrula ) in

whi ch R repﬁesents ?ﬁﬁggﬁﬁrﬁé%ou%ﬁgﬁg% &&gﬁo@gsg%gs 29" F\% and n

~are as defi nebichrR1 ieprgeaptsadn ailiyhgioaip(dnd Ry RS R4, RS, m@W%@@?hg' ng ]‘0
ormul a

Schene 6 bel 6., Accordin this schene, a compound o

(V) is reactﬁgremalstgcegmgﬁd@&? oRge'd B%B"-ﬁ‘?s(’t)@%)i 380 theenrreparasaccatingdonul a
(XV). Exanpl gghéthe Hbdb@t ecting groups PG for the am ne that may be used

i nclude benzimne and t-butyl carbamate. These protecting groups are

i ntroduced according to methods known to those skilled in the art, for
exanple in t nce of a base such as K2CO3, NaOH or triethyl ani ne, in
a sol vent sugﬁn%ﬁ?oxane, THF or DMSO. 15

(% oriJ PORE I o

According to this scheme, a compound of formula (V) is reacted with a
protecting group PG to give the compound of formula (XV). Examples of
10 protecting groups PG for the amine that may be used include benzimine and
t-butyl carbamate. These protecting groups are introduced according fo
methods known to those skilled in the art, for example in the presence of a
base such as K>CO3, NaOH or triethylamine, in a solvent such as dioxane,
THF or DMSO.
15
The compound of general formula (XVI) may be prepared by reacting a
compound of formula (XV) with a compound of formula ALK-Hal in which ALK



WO 2010/ 092288PCT/ FR2010/ 050206 18 represents a |linear or branched
saturated aliphatic group containing from1l to 6 carbon atons and Hal
represents a hal ogen atom for exanple chlorine. The conpound of general
formula (XVIl) is obtained froma conpound of 5 formula (XVI) by renoving

t he protectingygRy ding to well-known nethods, for exanple in acidic
medi um wi th HCl or @P??ﬁﬁ)roacet ic acid. The conpound ofPGIGFR20 /(50906 )

obtained is then reacted with a conpound 1@f general forrmula (VI1): (VII)
10 in which R2, R3, R4, R5, R6, R7, R3, RO and n are as defined in the

eneral formge bht ' &AL ' rald erformed using a
gal ogenat i ng agreeﬁt ?]tssig?]éaar; a chﬁg??ﬁgﬁﬁﬁgdg%lgﬁ?ﬁc 959“%9%!@9%&'@@}311@1 us

chlorides, e$peban iejorrsaBddialPepResentPOBabgeRhfome stdy@h al l'y
performed in the presence of 15pyridine or[bg-di met hyl arﬁ?ﬂnIfh d)é/rcﬁgﬁ?ﬁé in a
'sol vent such as dichl oronet hane or DM. Optionally, the conmpound of formula

(1) is convermMhedcombouRd ¥Chsh ek t.hereof . The process
according_to the i neent i on %ayéggﬁﬂﬂ?f&%"?ﬁ).c‘%]&{é’za'{‘ﬁngg?@pat P PEts in
i sol at i ng?t hdoraida r @/ Iy iemowingg dree pabtettingnyraup | decording to well-known

methods, for example in acidic medium with HCI or trifluoroacetic acid.

The compound of formula (XVII) obtained is then reacted with a compound of
general formula (VIi):

R5 Re6 R8
Hooc N - NR7

M Ro

n

10 (V)
in which R2, R3, R4, R5, R6, R7, R8, R9 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 exampie phosphorus chlorides, especially
PCls or PCl; or POCls. The reaction is generally performed in the presence of

15 pyridine or 4-dimethylaminopyridine, in a solvent such as dichloromethane or
DMF.,

Optionally, the compound of formuia () is converted into an acid-addition salt
thereof,

20

The process according to the invention may optionally include the step that
consists in isolating the desired product of general formula (1).

In Schemes 1, 2, 3, 4, 5 and 6, the starting materials and the reagents, when
25  their mode of preparation is not described, are commercially available or



WO 2010/ 092288PCT/ FR2010/ 050206 19 described in the literature, or else may
be prepared according to nethods that are described therein or that are
known to those skilled in the art. The exanpl es that foll ow describe the
preparation of certain conpounds in 5accordance with the invention. These

exanpl es are | iting, and serve nerely to illustrate the present

i nventi on. Th@%ﬁé@q}@ggﬁgm cal measurements were perfor}?@E/FMO{)WQWQ@ﬁI ow ng
manner: 10 The nelting points were nmeasufged using a Budd B-540 machi ne. The
proton nucl ear magnetic resonance (1H NVMR) spectra were recorded at 500 MHz

on 2 B 1 T edE SOGB4 AN G S0P TS, SRS 2 51 11

are given in ppmrelative to e freque 3 were

recorded at are éeguibatiuhereid odihat afdknabh e icke SkiledUuf 98k b characteri zed
the signals are as foll ows: s = singlet, bs = broad singlet, m=
multiplet, bm= broad nultiplet, 20d = doublet, bd = broad doublet, t =

triplet, q =THYahLRiples tﬁat”@i*O‘ig”é]%%r@Ef@éf%%&%[atet%g{]@‘ ?%%ﬁ‘(a'ﬁfcg’?f@‘i“gﬁgéﬁ br oad

*
peak resulting fromwater. with a
peak resul tiaccdrdence héthNivR snviention. TRESE examphadans nbt Nighitiny, d8id séie* =

t he npbst abundant di.fa\sge{e%i soner., ***" = the | east abundant
di ast er eoi Soﬁggly to iliustrate the present invention.

The physicochemical measurements were performed in the following manner:
10 The melting points were measured using a Blichi B-540 machine.

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

15

All 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, bm = broad muliiplet,
20  d = doublet, bd = broad 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.
25 ™ =read at first order.
**** = the most abundant diastereoisomer.

werxx = the least abundant diasterecisomer.

The analysis conditions by liquid chromatography coupled to mass
30  spectrometry (LC/UV/MS) are as follows:
For the liquid chromatography part:



The anal ysis conditions by liquid chromatography coupled to mass 30
spectronetry (LCUV/ M5) are as follows: For the liquid chromatography part:
20 XTerra M5 C18 3.5 pmcolum - chromat ographic system - Eluent A = H20 +
0.01% TFA - Eluent B = CH3CN 5 - gradient from98% A to 95% B over 10

m nutes, foll gngdohypbiigd on wWith 95% B for 5 mnutes - flowrate 0.5

m / m nut e Z%injection of 2 pL of solution at 0.1 ngGHFR201/0$0206
. CH3CN H20 mi xture 10 The products are depgcted by UV at 220 nm For the
mass spectronetry part: - ionization node: positive electrospray (API-ES

pol arity+) -xs'@a@nmggcﬁggr_gg,gpcélgm%mo amu. Thin | ayer chromat ography was
performed on silica gel TLC plates from Merck. The silica gel for the flash

col um chr omatb@ragiegraphiesystety Bi ot age. All the sol vents used are of
"reagent grade; " HR r y ity. The al p nmeasurenents were recorded
on a PerKkin- Eﬁ%ér}{trﬁ)agzgﬁgﬁqﬁéoﬂyaéi meter using a cell with a 1 dm opti cal
pat h | engt h. - Ellenttthe cHaoml es and preparations: 25 AcOH and Et OAc

represent, respectively, acetic acid and ethyl acetate. MeOH, EtOH and
t - BuCH r epr es &iadient &pat 8% 1A to B68h Eover ¢0hamuiten BlléwEd by elution with

95% B for 5 minutes

- flow rate 0.5 m¥minute

- injection of 2 uL of solution at 0.1 mg/mi in a 9/1 CHsCN/H,O mixture
10 The products are detected by UV at 220 nm.
For the mass spectrometry part:

- ionization mode: positive electrospray (API-ES potlarity+)
- scanning from 100 to 1200 amu.

15
Thin layer chromatography was performed on silica gel TLC plates from
Merck. The silica gel for the flash column chromatography is soid by Biotage.
All the solvents used are of “reagent grade” or “HPLC grade” purity.

20

The op measurements were recorded on a Perkin-Elmer model PE341
polarimeter using a cell with a 1 dm optical path length.

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

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

THF represents tetrahydrofuran.
m.p. means melting point.
30

Preparation 1:




but anol . THF represents tetrahydrofuran. mp. nmeans nelting point. 30
Preparation 1. 21 2-(4-Ethylpiperazin-1-yl)propionic acid (i) Ethyl

2- (4-ethyl pi perazin-1-yl)propionate 9.7 g of ethyl

2- pi perazin-1-yl propionate are placed in 150 mM of DW and 21.6 g of
potassiun1cargﬂgghﬁﬁbg¥% round- bottoned flask. A solution of 3.9 mM 5 of
br onoet hane i Bmﬁse. The mi xture is reacted aPCTFRRO@050I00ee
hours, the carbonate is filtered off and,the filtrate is concentrated to
dryness. The residue is taken up in ethyl acetate and filtered. The solid

[ d t .quid. IS . .at ed d A lid that
crystant i zes R uldi e Aot pSHRERGEA ") T 1 rered of f to give
8.46 g of thg)Ethyl e-(nraWQWrgn.ﬁL@prégg%woH, Rf = 0.55 (ii)

2- (4- Et hyl pi perazi n- 1-P/ propionic acid 8.45 g of the product obtained in
t he precedi né-TSQéH athyl dduieeragis- 1-gtprapioostes AreHBlaceadint H80 mhx6UDRF angeact ed

the restdue oo o5 Bitonr R EERANH B ShitBatomed dBaRER sutnmi ol S onl o
obtained 3 s df brtnodihdne isnhd@xP B RAs®r PR AlixtaFEis reacted at 130°C for three
hours, the carbonate is filtered off and the filtrate is concenfrated to dryness.
The residue is taken up in ethyl acetate and filtered. The solid is removed and
the liquid phase is evaporated under vacuum. A solid that crystallizes from

ethyl acetate is obtained. It is filtered off to give 8.46 g of the title product.
10 TLC: 100% MeOH, Rf = 0.55

(ii) 2-(4-Ethylpiperazin-1-yl)propionic acid

8.45 g of the product obtained in the preceding step are added to 180 ml of

8N HCl and the mixture is reacted for 4 hours at reflux. The resulting mixture
15 is evaporated to dryness, the residue is washed with a 1/1 EtOAC/EtOH

mixture and the white solid obtained is dried. 5.4 g of expected product are
obtained.

TL.C: 100% MeOH, Rf= 0.2

20  Preparation 2:
(+)-3-Amino-4,6-dichioro-1 ,3-dihydro-3~(benzofuran-5-yl)indole-2-one
(i) 3-Hydroxy-4,6-dichloro-1,3-d ihydro-3-(benzofuran-5-yl)indole-2-one
2.25 g of magnesium for a Grignard reaction in 15 ml of anhydrous THF are
placed in a round-bottomed flask equipped with a mechanical stirrer, and
25 under a stream of nitrogen. A mixture of 13.6 g of 5-bromobenzofuran in
35 mi of anhydrous THF is then added. The mixture is stirred for one hour,
followed by addition of a soiution of 5 g of 4,6-dichloro-1 H-indole-2,3-dione in
30 ml of anhydrous THF. The mixture is stirred at room temperature for
4 hours 30 minutes. Water is added and the resuiting mixture is extracted with
30 ethyl acetate. The organic phase is separated out, dried over Na,SQy, filtered

and evaporated under vacuum. The residue is taken up in ethyl acetate and



obt ai ned. TLC: 100% MeOH, Rf = 0.2 20Preparation 2:

(+)-3- Am no- 4, 6-di chl oro-1, 3-di hydr o- 3- (benzof ur an- 5- ypi ndol e- 2-one (i)

3- Hydr oxy- 4, 6-di chl or o- 1, 3-di hydr o- 3- (benzof uran-5-yl )i ndol e-2-0One 2.25 g
of magnesiumfor a Gignard reaction in 15 m of anhydrous THF are pl aced
in a round- bofi9 equi pped with a nechanical stirrer, and 25 under
a stream of mtrg@fabr/édzzggd xture of 13.6 g of 5-bromoben2eFFRIAI/ASEH6M of
anhydrous THF is then added. The m xturesjs stirred for one hour, followed
by addition of a solution of 5 g of 4,6-dichloro-1Hindole-2,3-dione in 50

m of anhydr@gyshddiith T 53’“ XH R A Sxigd | at-room tenperature for 4 hours
30 minutes. Water iﬁf_slthagse anrg *ﬁﬁ?’?@%&ﬁuﬁﬁa fﬂ‘?t‘lﬁ%mF rigried ¥erh 30
et hyl acet at ¥a:30g fitetechand mvaperdted seper aa@AindUThe dbii® i RKEH ulﬂqﬁ%%
filtered and Va%{{%}tgd Q%ge vacuum The residue is taken up in ethyl

acetate and © Cipsoproduotargaatiiainedi t h 1N sodi um

hydr oxi de sol ution. The organic phase is dried over Na2SO4, filtered and
evapor at ed under vacuum The solid is taken up in ethyl ether and filtered
of f. 4.2 % ofil) &xhedirishlose-dddelihyaire-3sfpeaizofedan-54iindole-2-one

3,4,6-Trichl gr.o- 1, 3-di hydr 0- 3-(benzpof uran-5-yl)indol e-2-one 4.1 g of the

pr oduct fromg'tTh@ S?e%gd%éﬁ%f?%%eb'og'r éﬁ?)l %’@é@gﬁnﬁ stenmaref plsiced| or dfemhanfe in a
round- bot t ongighfor@rakthegiel iRRE fod-BoRorBE Bk Sopid | [ @ Stream
of nitrogen. At 0C, 1.7 m of pyri(c)ii ne agﬁgg%ﬂﬁmqﬁc@r’vg?aéiﬂ’ftéﬁ{gﬁ%fsﬁ@%lz in
30 m of di cAMbUBAEE Rasitearm of adliegen. Te0 TG sLItnhgf pidineeantDairmixigacdfed at

room t enper ag yr e into _saturated agueous NHACL sol ution. The
organi c phaslie"ﬂ'i"s|a|| @'2%9@1 'g‘aj)(gﬁ{l %?(ﬁlr‘qhi%ro arf@a?@cﬁ‘? 99.| ther esubling reixtuser at ed

under valuunis MaGted/s8 foekpnerpephtre Rind=tHend Fa](d i
4, 6-Di chl or o- Ll[ﬁﬁ(;i[S) - 2- hydr oxy- 1- phenyl et hyl jnaﬁ?gjlo - lf?té_%?tHryaé?%_aoqueous
(benzof ur an- HHgt) Saktiee. Ihenergarieenhaseaisdsepanated But, dried over Na,SO,,

filtered and evaporated under vacuum.
TLC: 7/3 hexane/EtOAc, Rf = 0.65

15 (i} 4,6-Dichloro-[[(1S)-2-hydroxy-1 -phenyiethyllamino]-1,3-dihydro-3-
(benzofuran-5-yl)indole-2-one isomer A and isomer B
4.1 g of the compound from the preceding step in 50 ml of dichloromethane
- and 3.1 g of S-phenylglycino! are mixed together under a stream of nitrogen.
The mixture is left to react overnight at room temperature. The solid formed is
20 filtered off and the filtration liquors are evaporated to dryness and purified on
a column, eluting with 8/2 hexane/EtOAc.

0.64 g of less polar product, isomer A (m.p. = 135°C) and 1.23 g of the more
polar isomer B are obtained.

25 {v) (+)-3-Amino-5,6-dichloro-1 ,3-dihydro-3-(4-chliorophenyl)indole-2-one
1.21 g of the product obtained in the preceding step in a mixture of 20 ml of
dichloromethane and 15 ml of methanol are reacted. 1.26 g of Pb(OAc), are
added and the mixture is reacted at room temperature for 1 hour. The
resulting mixture is evaporated to dryness and the residue is taken up in ethyl
30 acetate and then washed with saturated aqueous NaHCO; solution. The

organic phase is dried, filtered and concentrated. The residue is taken upina



4.1 g of the conpound fromthe preceding step in 50 ml of dichloronethane
and 3.1 g of S-phenylglycinol are m xed together under a stream of
nitrogen. The mxture is left to react overnight at roomtenperature. The
solid formed is 20filtered off and the filtration liquors are evaporated to

dryness and { £ colum, eluting with 8/ 2 hex QAc. 0.64 g of
| ess pol ar pP%V u%qu%?qgséggngr A (mp. = 1350 and 1.23 g (aﬁéfﬁéz%q/@%ar
i somer B are obtained. 25(v)

23
(+) - 3- Ami no- 5, 6-di chl or o- 1, 3- di hydr o- 3- (4- chl or ophenyl )i ndol e- 2-one 1.21 g
i chl o bt hana e, O Gl o SN MBI Ao &R 3T 1 Bt St End ol ohire ar e
added and ¢ hevenightr Ene sesiubiog suidurer souonemretd iame'n‘h_@;I rebiduts dffied

t . t . en n
inyl 50 acevtl @ miufé Bh Nalrend Mtoasinae e qese RArezis sesherion
The organi c RigaSENi BydrocBBrict hbitiessmtishd n e.residue | s taken
up in a WO 2010/ 092288PCTI FRA010] Al N S S
hydr ochl ér i cbragght dad basic npHowithetaguesius aNtds ssolutierd anver exteddted TRt

oG PRERE T B M A0S i Sl oanied 1
hydr ochl ori cgiaei8d0sng of sehd white prag@gtus phases are comnbi ned,
m.p. = 215-216°C
LC/MS: (M+H)" = m/z 333 amu; rt = 5.3 minutes
10
Example 1
(+)—N-[4,6-Dich!oro-3-(benzofuran-5-y|)-2-oxo-2,3-dihydro-1 H-indol-3-yl]-
2-(4-ethyl-3,5-dimethylpiperazin-1-yl)acetamide
(i) 2-Ch|oro-N-[4,6-dichIoro—3—(benzofuran-5—y|)—2-oxo-2,3-dihydro-1H-indol-
15  3-yllacetamide:
0.43 g of the product obtained in Preparation 2, 15 ml of toluene, 0.11 ml of
pyridine and 0.11 ml of chloroacetyl chloride are placed in a round-bottomed
flask equipped with a magnetic stirrer, and under a stream of nitrogen. The
mixture is reacted at 110°C for 4 hours and the reaction mixture is then
20 poured into water and extracted with ethy! acetate. The organic phase is dried
over Na,S0,, filtered and evaporated under vacuum. 500 mg of a beige-
coloured solid are obtained, which product is purified on a column by flash

chromatography using an 8/2 cyclohexane/ethyl acetate mixture to obtain
330 myg of the expected product.

25  TLC: 1/1 hexane/EtOAc, Rf = 0.5

(ii) (+)-N-[4,6-Dichloro-3-(benzofuran-2-yl)-2-oxo-2,3-dihydro-1 H-indol-3-yi]-2-

(3,5-dimethyl-4-ethylpiperazin-1-yhacetamide:

0.31g of the product from the preceding step, 0.08 ml of 2,6-dimethyl-N-
30  ethyipiperazine (d 0.899), 0.1 g of potassium carbonate and 0.05 g of sodium

iodide in 5 ml of DMF are placed in a round-bottomed flask equipped with a



5 brought to basic pH with aqueous NH3 solution and extracted with

di chl oronet hane. The organic phase is dried, filtered and concentrated to
give 870 ng of solid white product. mp. = 215-216C LCMs: (MtH) + = mz 333
amu; rt = 5.3 mnutes 10 Example 1

(+)-N-[4,6-D (HRgnzof ur an- 5-y1) - 2- oxo- 2, 3-di hydy0- 14 ndol- 3-y1] -

2- (4- et hyl - 3,%?%/%25213&& azin-1-yl )acetam de (i) bCT/FR2010/050306

2- Chl oro- N-[ 4, 6-di chl or o- 3- (benzof ur an- 524/1) - 2- oxo- 2, 3- di hydr 0- 1H i ndol -
153-yl jacetam de: 0.43 g of the product obtained in Preparation 2, 15 m of

t ol uene, 0. 1th tif er. ditee i $ hl,ori de are
placed in a rc?l?tr:g- bgP?rorred f@grfgaéﬁggefé} tgg (g?&ngfbﬁémscggq ?rr“? EFACURRY

under a stre@Wwstdie is theyamuredents water drel extratied Aith 140G feetdle Napes and

the reactio ] [S: 1 r ipto water and extracted wth ethyl
acet at e. Thg0 @Pgﬁ?@a%iéssgﬁfg%%g?{)g@g&ér H&@?Qa@!"c{ Prép@atay underevaqpunat ed
under vacuunThé6ifle podiict & bistagiedcol oured solid are obtai ned, which product

is purified on a Ry flash chromat ography using an 8/2
cycl ohexane/ By ggjé'ggét@? IRk Fur1@1f ot 5181, D46 \8t3%6 MeDif t he expected product .

25 TLC 1/1 = (L .
(+)-N-[4,6- d‘r}%ﬁﬁg%@ﬁfﬁeﬁ%ﬂ?%ﬁé’@lfl)‘?%”wﬂteé 3-di hydro- 1H i ndo1- 3-y1] - 2-

(3, 5-di net hyl- 4- et hyl pi perazi n- 1-yCacet an de: 0.31 g of the product from
t he precedi ng ste@% ‘0 08 m of 2,6-dinethyl-N30et hyl pi perazine (d 0.899),
0.1 g of pot ' ar bonate and 0.05 g of sodiumiodide in 5 mM of DW are

T Xture [ roner boa oA (B SRR R R0 2 2 e fndol 8o |
poured i1t o 2uid-sthylpiperaziratiydipropldnamiyd acetate. The

1) Under a stream of nitrogen, 520 mg of PCls are placed in 12 m! of

anhydrous dichloromethane cooled in an ice bath, followed by slow addition

of 430 mg of the acid of Preparation 1. The reaction mixture is left to act at

0°C for 10 minutes and then at room temperature for 3 houré.

15 2) Separately, 300 mg of the product from Preparation 2 is suspended in 12
ml of dichloromethane under a stream of nitrogen, followed by addition of
0.3 ml of pyridine. The mixture is cooled in an ice bath. The solution prepared

in 1) is added dropwise and the mixture is stirred at room temperature for one
hour.

20

The reaction mixture is poured into water and extracted with ethyl acetate.
The organic phase is washed with saturated NaHCO; solution, dried over
Na,SO,, filtered and evaporated under vacuum. 500 mg of an orange-
coloured solid are obtained, which product is purified on a column by flash
25  chromatography using 1/1 ethyl acetate/methanol as eluent, to obtain the title

product.

m.p. = 137-138°C; [ag] = +217°, ¢ = 0.1064 wt% in MeOH;

NMR: & (ppm, DMSO-dg): 0.99 (m, 3H), 1.08 (m, 3H), 2.24-2.45 (m, 6H) 2.47-
30 2.68 (m, ), 3.18-3.33 (m, *), 6.92 (m, 1H), 7.01 (s, 1H), 7.19 (m, 1H), 7.21-



organi c phase is dried over Na2SO4, filtered and evaporated under vacuum
The title product is obtained. 5 mp. = 157-160C, [ad = +191, ¢ = 0, 946
wt % MeOH, LC/ Ms: (MEH)+ = nfz 515 anu; rt = 4.9 mnutes Exanple 2

(+)-N-[4, 6-Di chl oro4- (benzof uran-5-yl)-2-o0x0-2, 3-di hydro-1 Hindol-3-yl] 10

2- (4- et hyl pi pgtpgd - opi onam de 1) Under a stream of_nitrogen, 520 ny
of PCI5 are mcec}%zorj?z?ggm of anhydrous di chl or omet hardé-YEBREDHI286 i ce

bath, followed by slow addition of 430 mg of the acid of Preparation 1. The
reaction mxture is left to act at OC for 10 m nutes and then at room

temperature ¥ o8 @ hous s7 585 p Y,l= f r ct, from
Preparation 2 i s( susp%ndesg Sb%)’ f?ﬂm"ﬂ%‘! E(g’i gh?‘%%ﬁ@a%@r(g’e?ﬁi ét6r1e of

ni trogen, fd)ABMEDT)hY.78ddi 0166110, 10.684 (8, WBHPYN)| $0.78.(sThaHrture is cool ed
in an ice bat ) l.ut i on epared in 1) is added dropw se ‘and the
mxture is ;éfM%mﬁ%r o‘o’r'r‘?zf @%@P’Hb@é%%#‘%ﬁ'@shour. 20 The reaction

m xture is poured into water and extracted with ethyl acetate. The organic

phase is washed with saturated NaHCO3 sol ution, dried over Na2SO4, filtered
and evapdr atEB¥ampled vacuum 500 ng of an orange-coloured solid are

obt ai ned, | | S rifi on | um by flash 25chr omat ogr aph
using 1/1 %;%E%gﬂ:g?b’mﬁglﬁ Izﬁgr@'féwsg'?@'adl'ﬁﬁwqrﬁéH'iiﬁd@"%wﬂguc? . Y
m p. = 137- 138 ethAB-metB¥ibi zi9-11 dken MeOH, WO

2010/ 092288PCT/ FRZ%‘10?050%@6%'3?5“#?-218&‘%%@?87. 50 (bs, 1H), 7.65 (d,
J=8.8Hz, 1H), 8.02 (s, 1H), 8.61 (s, 0.4H****) 8.73 (s, 0.6H***), 10.64

Ents’nu'(c)'egw '?'he iapogejss(@’pegfoﬂlﬁréd as Zlesér%e'\cﬁor %mﬁe?,mtzus?r% 2?nqgf-hy{-}\l-: 4.9

10 ethylpiperazine instead of 2,6-dimethyl-N-ethylpiperazine, to give the title
compound.

The compounds according to the invention underwent in vivo studies.

15 invivo test

Male Cri CD BR rats (Charles River, italy) weighing 150-175 g were housed
in a chamber at regulated temperature (22£1°C) and humidity (55+10%) 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
20 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 KCl; 2.5
CaCly; 3.7 NaH.PO4 1.2 MgSQy4; 25 NaHCO;: 5.6 glucose). The animals
were cared for and sacrificed according to the Sanofi-Aventis international
25 code of ethics and the international principles governing 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
bath filled with the Krebs solution at 37°C and aerated with a 95% 02-5% CO,
30 gas mixture. The strips were maintained at a resting load of 1 g and, after

washing, 10 puM of choline (acetylcholine precursor) and 10 pM of



5 Exanple 3

(+)-N-[4, 6-Di chl oro-3-(benzof uran-5-y1l) - 2-oxo- 2, 3-di hydro- 1Hi ndol - 3-y1] -

2- (4- et hyl - 3- et hyl pi perazi n-1-yl ) acet am de The process is perforned as

descri bed for Exanple 1, but using 2-nethyl-NlOet hyl pi perazi ne instead of

© 2, 6-di net hyl - N-et hyl pi perazine, to give the title conpound. The
conpounds acc¥fZh /&Qzﬁﬁe i nvention underwent in vivo BEDERES10/05008 Vi vo

test Male &l CD BR rats (Charles River, 6ItaI y) wei ghing 150-175 g were

housed in a chanber at regul ated terrpera2ture (221C) and humdity (5510%

and with a 12-hour, |li.ght ness-darkness cycle, for at |east 7 days before
their use. F@Q&"&ﬁﬁ'&aﬂg?l&@ CR L t%‘*ea'ﬂhlh'tﬁf)t\uﬁﬁe guded teetthevmedivenoved

18 hours 20 tdeddqic ﬁﬁcgbgh%inggug @lﬁﬂ! Bhfactibhs (@éﬁogo:/lfezrg?l%agl;i i ced by

cervical dislocation, and the sto was renoved Hed”al ong
the shorter Cheragen/e54nd1, athfd168, 2008;cDass ot al.| WewredcisuaRoRd. i aB-(mM)

118. 4 NaCl ; W 2.5 CaCl2: 3.7 NaH2PO4, 1.2 SH4; 25 NaHCO8; 5.6
gl ucose). Thgsg'nm)s Fs\?gqrgc COPERCHYIS Whke Wiliated PM%”&H@W’UWW@ anceleplsic
Sanof i - Avent figidi MRS PRIINORRWIRD elcefdBe® waikbiaE-ang ﬂ]@esdr'fgc%r

j [ |
principl es gover niq%g the care and treatnment %I%E?abor atory a ﬁﬁ(ﬁ saqE}EEC
Directive 86betiomn ahihssmanbath?and therblectricoBAy stiBiuiaton was pegoredwitl Y 1

ond suspended PRws)THE SEmyHRRS(ALF UhsGiheRtsh EhBs Sestlt ik Austaim)and
aerat ed wi t hcouiedotd 2 ARk ﬁ@&@spr@béﬂéfr@gg;\rﬂﬁg?iﬁé, L\&@?ﬁ%‘?l{t@¥gﬁiy%%ﬁqd at a

resting load of 1 g and, after washi ng, 1 C ne

precursor) afAb P4 of GAStPENOb2588HEIAFIRIE] 02004)205h& 6stipramaminhalci n

(prost agl@andis L nhi hi t.or re added.to. the jum to reduce
t he sponl@negﬁgﬁﬁggs&éﬁ@@@cﬁ é'%@)(e( JBpFQnitgetigns (E{Eﬁﬂz pylsepyigiiacol
515, 1-3, 16Q-milsecoR@s; SDasits; etateh - raifk WveRF 2eRfigSted295044R). AB3: R203)-
| sotonic contractions were initiated by stirnulation wth an electric’5

field. Two pPUFeRuUNASTeRIcedderabipies swireaximat siimatation458%rredustiandf e t he

bottom of th : riczfie& stimul atiopn, was performnmed
o tha Pover TG e’ YEsRBise) Tk iceirapfors Whte terdqe by Bpmbuter
Australia) cuitpleedatacresording aptenafysissysiemnPloweir LEEICHEAS) &mngg{e)@stg,
Italy) (Fukuda,ket. stroenteroL 12, 1209-1214, 2004). The

l.,.S L J.
supr amaxitral SPPIUE %ﬁﬂﬁ%‘ﬂ‘?%g?uﬁg Bi Yaress, alghyia nreamplifiersd@ctad Bridges (20

Hz, pulse w ). 2Aftet | d Eﬂﬁfﬂ i E [ ry 2 mnutes, 150
m) . Next, tﬂmhrﬁgi E‘\'/Eggmr e uéegoygérgfﬂt]gﬁﬁgg %'ﬁj%eaﬁa%ﬁ%ﬁg%l Hivaei &1 (50%
reduction of ghtelinitfxi niini edi)t weret plbtied ewitto and withbine irReBbAES (HiSCIWRRE

recorded by ie it data recordi ng and anal ysis system (Power Lab,
Chart 5) conﬁggﬁﬂ'ﬁ?u{e&wl@ﬁ ofif gPPﬁLsﬂl?g%L@es(-U&S’%@iﬂl’(@)ﬂvﬂ%é@q-fleldal y)
via preanpl i kigifatioRCihvak Bsédger AEh sifbt hkb Zatdoeny :
concentration-response cunul ati (/e cur\sltg@ ?gr'%gﬁiféghénﬁ?g@ Fﬁ\/ﬂasﬁw mgre

pl ot t ed, 2 t FEERANSER tResUes aidaiancanT e agbaist concentradnnprodueiny 0%t dre

CochOST T EO IR AR S S Lihg el R
mode! according to Ratkovsky and Reedy (Biometrics, 42, 975-582, 1986),
with adjustment by non-linear regression using the L evenberg-Marquard
algorithm in the Everstat software. The pKb values for the antagonists were
25 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).

30 The compounds of formula (I) show antagonist activity towards the ghrelin
receptor with ICs values ranging from 5x108M and 1x10°M.



20 responses per test substance. The agoni st concentration produci ng 50% of
t he maxi nrum effect (EC50) was cal cul ated using a four-paraneter |ogistic
nodel according to Ratkovskyand Reedy (Bionetrics, 42, 575-582, 1986), with
adj ustment by non-linear regression using the Levenberg-Marquard al gorithm
in the Everst The pKb val ues for the antagonists were 25

cal cul at ed acgg?gﬁﬁ%&%%%ﬁhe Cheng- Prusof f equati on (KenB&kTAREOIKD50206
Conpetitive Antagoni sm Pharmacol ogi c Angd ysis of Drug- Receptor

Interaction, 3rd edition, 331-373, Philadel phia, New York; Raven:

Li ppi ncott, 1997). 27 For exanple, the conpound of Exanple No. 2 has an

| C50 value of 1.2x10- 8m 5 The conpounds of fornula (I) denonstrated

advant ageousFphaxampis, dgé compuumdest ErsmpRy Nbhe ey sh qé@@élu?fof"’ﬁ 2x10°
medi canent , gl\alhpartl cul ar nedi canents for preventing or treati ng ‘any

pat hol ogy in ich the ghrelin receptor is involved. 10Thus, according to
another of its aspects, a subject of the invention is nmedi canents
conprising a conpound of formula (1) or an addition salt thereof with a

phar maceut i c&he compeindabdiefoamiuth (ITdemonstratesbapRtEGe EC PhaHstdidyitdle
i nvention ma¥rqli)§ usego, hor () and 15 animals, in the treatnent or
prevention o 5L JRPJevelontpenideha medisrmient.dn patieylat hedicamentads

accor di ng t ofdrhgrevBNEY | NirBBNNP S [ nts, .for regulating
the appetite, tﬁe taﬁﬁng of rre%q)s @ﬁgg?ﬁ%}@]ﬁ 3’%@%3@8 ﬁf&r&"'& IEGEPTOR Bhe
| ong-term tiwolvedght, especially weight gain follow ng diets or

t herapeutic regi nens. The conpounds according to the 20i nvention are thus
particularly useful for preventing or treating obesity, appetite disorders,

10 aspoct s, The prosamC ot of s BsRorte” B arhieb i, el lsReBa e on

its aspects, the present invention relate
conpri si ng, AEKEMends spMptisiidea camponpd i torrtulady or dhrgiditnt 18t fhaysst | on.

comound acoira A RBT R AERBRPRACE. phar mmoet | cal |y accept abl e Salt
thereof, and also at | east one pharmaceutically acceptabl e excipient.
Thus, the compounds according to the invention may be used, for man and
15 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
20 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

25 according to the invention. These pharmaceutical compositions contain an
effective dose of at least one compound according to the invention, or a
pharmaceutically acceptable salt thereof, and also at least one
pharmaceutically acceptable excipient.



WO 2010/ 092288PCT/ FR2010/ 050206 28 The sai d exci pients are chosen,
according to the pharmaceutical formand the desired node of

adm nistration, fromthe usual excipients known to those skilled in the
art. 5In the pharmaceutical conpositions of the present invention for oral,

subl i ngual , s%géﬁg{ﬁ%@g i ntranmuscul ar, intravenous, topical, |ocal,

i ntratracheal ] $ transdermal or rectal adm niREF/ERRON)/0I0RO6act i ve
principle of fornula (1) above, or the sﬁt thereof, may be administered in
unit admnistration form as a mxture wth standard pharmaceuti cal

I pi , - ani_mal d h bei f h hyl axi
Creat mont of 1R E MOV, dhccidinso e aNambaeaui takiomn and the

admi ni strat i gesifedl FRodeN6l BAMINERALISOUrem HdRisaMChyas; of t..or hard
gel capsul es, ‘rl)é)c\ﬁder s, granul es and oral sol utsié%qngxo 'e&%bls(ﬁés\%%n@i %’r???

subl i ngual , i inthemrtat racheal , intraocular or intranasal adninistration
forms, forns for adm nistration by inhalation, topical, transdermnal,
subcut aneous, intranuscul ar or intravenous adm nistration forns, rectal

adni ni st réat i lon ther phamnacdutiRbRMinpEMioRP PHTC Fhe aﬂ@sbﬁ@tih tidn'8ofF OgpRpunds
according to the invention may be used in creans, gels, ol nt ments “or
| oti ons. By Ingtiaky ssRfcHtancauys; t inamasstlent | infrabemonsf  @pivalpoioed,

according to; ' nt;i Pt mprise the foll ow ng
conponent s: '&'%gr%ﬁﬁgﬁ ad@@?ﬁ%ér}aé’ ? '(t)gr}%ﬁgﬁﬂéc]edﬁ?{%ﬁglo?gwségt'%nmq AGD8. 75 ny
Sodi um cr ossprEmsiplel afefin@lant) dove, o #is BAR tRer@Bf, may be administered in unit

droxypropyl et hyl cel | ul ose2. 25, Magnesi um st earate3. 0
Hy yp pyadmln@/tratlon %rm, asa mlxr{gre with standard pharmaceutica?%xcipients, to

10 animals and human beings, for the prophylaxis or treatment of 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
15 suspensions, sublingual, buccal, intratracheal, intraccular or intranasal
administration forms, forms for adminisiration by inhalation, topical,
transdermal, subcutaneous, intramuscular or intravenous administration
forms, rectal administration forms and implants. For topical appilication, the

compounds according to the invention may be used in creams, gels,
20 ointments or lotions.

By way of example, a unit administration form of a compound according fo the
invention in tablet form may comprise the following components:

Compound according to the invention 50.0 mg
25  Mannitol 223.75mg
Sodium crosscarmellose 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

30



WD 2010/ 092288PCT/ FR2010/ 050206 29 Via the oral route, the dose of active !
principle adm ni stered per day nay be fromO0.1 to 100 ng/kg in one or nore
dosage intakes. Via the parenteral route, it nay be fromO0.01 to 10

ng/ kg/ day 5 There may be particul ar cases in which higher or | ower dosages

are appropri ages do not depart fromthe scope of the

i nventi on. @ﬁ?&ﬁt@&@%ghe usual practice, the dosage P‘EE{FWIQQ@QMH ate
to each patlent is determned by the pragjitioner according to the node of
adm ni stration, and the weight and response of the said patient. 10

Pose! bl e Conbg 60 e Bl BB GO Bl BAeTShELET e TR

of one or nore conpoun accordlng

(1) with onefrom BUIr eo 400 mg/kg“lg‘f efieeot (Fore désae mEdNese VlQ%@d;Sdé‘r@ﬁ(e'f‘él that
is (are) sui fqﬁ th cormbi nations, nention may be nede especially

of anti-obes ea‘ﬁﬂ‘aé(rhq ﬁP‘é‘&p" o d§eng/ko/ d8Yd al so rirnonabant, nmefformn or
sul fonylureas. 20 According to another of its aspects, the present
invention also relates to a nmethod for treating the pathol ogi es indicated
above, whi chTberepmayesbe hpartidnfani casest ironwhieh ahighkl esit léli(rerardo%fa?%tér\ée dose

of a compound_accar o,the invention, or of a pharmaceutically
accept abl e sgPpr Otpﬁ'@\geeo?q‘ thzﬁﬁ%@ﬂﬁsdfjﬁgn‘?tog%m fim dhelf’tc‘épgs@fem;nveh&ormr esent

i nvention al A@cér@frfgt@thb%@a??l‘&%lﬂ@dth%f%&s%g b8 & abpriidie RBEERgEL L LY

acceptable salt thereof, for treating t
CLAI M5 1. Conjsodetermiseddypibediragtittanar @couotding tg the mode of admlnlstratlon and

the weight and response of the said patient.

10
Possible combinations
The present invention also relates to combinations of one or more
compound(s) according to the invention of general formula (1) with one or
more active ingredient(s).

15

As active ingredient(s) that is (are) suitable for the said combinations, mention

may be made especially of anti-obesity and antidiabetic agents, and also
rimonabant, metformin or sulfonylureas.

20 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,

25 According to another of its aspects, the present invention also relates to a

compound of formula (1), or a pharmaceutically acceptable salt thereof, for
treating the pathologies indicated above.



R8 RGR7 RO R44 5 R32 6 R27ik RI (1) 5in which: Rl represents a hydrogen
atomor a (Cl-6)al kyl, -C(=0)(Cl-6)al kyl or -C(=0)aryl group; R2, R3 and
R4, which may be identical or different, |ocated on any of the avail able
posi tions of the phenyl nucl eus, independently represent a hydrogen 10
atom a halogen atom CN, OH a (Cl-6)al kyl group optionally substituted
with a hal ogeWRor/@2288 OH;, perhal o( Cl-3) al kyl, (Cl- 6parkmoniopnsoiod o( Cl-
3) al koxy, am nocarbonyl, (Cl-6)al kylam ngcarbonyl,

di (C1-6) al kyl am nocar bonyl, aryl, arylox} heteroaryl; the aryl, aryloxy or
het er oaryl group possibly being optionally substituted with 15 a hal ogen
atom CN, OH or a (Cl-6)alkyl, perhaléﬂgﬂéﬂ§alkyl or (Cl-6)al koxy group; it
bei ng understood that at |east one fromanong R2, R3 and R4 is other than H
and that the aryl, aryloxy or heteroaryl group nay be optionally

substituted y th gohwositontcefonfiNg tob@hula ((C1- 6) al kyl ,
per hal o( C1- 3) al kyl or (C1l-6)al koxy group;

(h

5 in which:

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

10 atom, a halogen atom, CN, OH, a (C1-6)alkyl group optionally substituted with
a halogen atom or an OH; perhalo(C1-3)alkyl, (C1-6)alkoxy, perhato(C1-
3)alkoxy, aminocarbonyl, (C1-6)alkylaminocarbonyl, di{C1-6)alkytamino-
carbonyl, aryl, aryloxy; heteroaryl;
the aryl, aryloxy or heteroaryl group possibly being optionally substituted with

15 a ha!ogeh atom, CN, OH or a {C1-6)alkyl, perhalo(C1-3)alkyl or (C1-6)alkoxy
group; it being understood that at least one from among R2, R3 and R4 is
other than H and that the aryl, aryloxy or heteroaryl group may be optionally
substituted with a halogen atom, CN, OH or a (C1-6)alkyl, perhalo(C1-3)alkyl
or (C1-6)alkoxy group;

20 RS and R6, which may be identical or different, represent a hydrogen atom or
a group (C1-8)alkyl or R5 and R together form a C3-C6 ring;
R7 represents a group (C1-C8)alkyl or a group (C2-6)alkenyi;



20 R5 and R6, which may be identical or different, represent a hydrogen
atomor a group (Cl-6)al kyl or R5 and R6 together forma C3-C6 ring;, R7
represents a group (Cl-C6)al kyl or a group (C2-6)al kenyl; 31 R8 and R9,
whi ch are | ocated on any of the available positions of the piperazine

nucl eus, represent a hydrogen atom a group (Cl-C6)al kyl or a group

(C2-6) al kenyl WQ 20HEVSZ88nder st ood that at | east one fr G@ETaRRORE02061 RO
is other than H, 5 or two from anong R7, ]Irjg and RO together forma C3-C6
ring; it being understood that R8 and R93 y be in the gem nal position on
t he sane car% n atoné n represents 1 or 2; in the formof the base or of an
aci d- addi ti oftSs@nd R o%l@bn%uma&ctmlaﬁg pb thp @vailables positionat of the t he

| f I
T =0y (1 o) BPRyre MORRETERSeR S RBRA B Yo (GO it ca
or different grdlmc(émel)aﬂmrqnhylt béinghmdbistayaithattdide pstorid Pove drhohd Rspheny|
nucl eus, indﬁBend ntlé%rg_f)resent a hydrogen atom a halogen atom CN, OH or
I

a (Cl-6)al kyl? 'p& :3).al kyl, (Cl-6)al koxy, perhal o(Cl-3)al koxy,
I oey oo kRO A .1 ke et Rt ec: oY o
anong R2, Rsitatm:ihg?zmlniderabmbrdzrthamaﬁ &hd R9 may be in the geminal position on the
same carbon atom;
n represents 1 or 2;
in the form of the base or of an acid-addition salt.
10
2. Compound according to Claim 1, such that, in the general formula (1):
R1 represents a hydrogen atom or a (C1-6)alkyl, -C(=0)C1-6)alkyl or
-C(=0)aryl group;
R2, R3 and R4, which may be identical or different, located on any of the
15 available positions of the phenyl nucleus, independently represent a hydrogen
atom, a halogen atom, CN, OH or a (C1-6)alkyl, perhaio(C1-3)alkyl,
(C1-6)alkoxy, perhalo(C1-3)alkoxy, aminocarbonyl, (C1-6)alkylaminocarbonyl,
di(C1-6)altkytaminocarbonyl, aryl, aryloxy or heteroaryl group, it being
understood that at least one from among R2, R3 and R4 is other than H;
20 RS and R, which may be identical or different, represent a hydrogen atom or
a group (C1-6)alkyl or R5 and R6 together form a C3-C6 ring;
R7 represents a group (C1-C6)alkyl;
R8 and R9, which are located on any of the available positions of the
piperazine nucleus, represent a hydrogeh atom, a group (C1'-06)alkyl, it being
25 understood that at least one from among R8 and R@ is other than H;
or two from among R7, R8 and R9 together form a C3-C6 ring;
n represents 1 or 2;

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



20 R5 and R6, which may be identical or different, represent a hydrogen
atomor a group (Cl-6)al kyl or R5 and R6 together forma C3-C6 ring;, R7
represents a group (Cl-C6)al kyl; R8 and R9, which are |ocated on any of the
avai |l abl e positions of the piperazine nucleus, represent a hydrogen atom a
group (Cl1-C6)al kyl, it being 25 understood that at |east one from anong RS
and RO is ot WO IHANNLEDr two from anong R7, R8 and RPTHHRED/05e306 a
C3-C6 ring; n represents 1 or 2; in thesjormof t he base or of an
acid-addition salt. 32 3. Conpound accor&l ng to Claim1 or 2, such that, in
the general fornula (1): Rl represents a hydrogen atomor a

-C(=0) (C1- 6)&l ky|COme@H@§aa6;ﬂ0r@&mg(®L Clgjral yprérowﬁh ghet, iR3 theyd@ereralwhi ch
nmay be identd fy: different, | ocated on any of the avail able positions of
t he phenyl nuc eus |ndependently represent a hydrogen atom a hal ogen

atom or a (R1- réh)zdslewts ar hydrofén atomedhyl -QQ)C1-Bhalkg] F\@(im)@ylséromh-t hat
at | east one f anong R2, R3 and R4 is other than H R5 and R6, which may
be identical®)d y Y% ent, represent a hydrogen atom or

5 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, or a (C1-6)alkyl or trifluoromethyl group, it being
understood that at least one from among R2, R3 and R4 is other than H;

R5 and R6, which may be identical or different, represent a hydrogen atom or
10 agroup (C1-6)alkyl;
R7 represents a group (C1-C6)alkyl;
R8 and R9, which are located on positions 2 and 6 of the piperazine nucleus,
represent a hydrogen atom, a group (C1-C6)alkyl, it being understood that at
least one from among R8 and R8 is other than H;
15  ortwo from among R7, R8 and R9 together form a C3-C8 ring;
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
20  the general formula (I):

R1 represents a hydrogen atom or a -C(=O)methyl, -C{(=0)phenyl or methyi

group;

R2, R3 and R4, which may be identical or different, located on any of the

available positions of the phenyl nucleus, ihdependentiy represent a hydrogen
25 atom, a halogen atom, or a methyl or ftrifluoromethyl group, it being

understood that at ieast one from among R2, R3 and R4 is other than H;

R5 and R6, which may be identical or different, represent a hydrogen atom or

a group (C1-6)atkyl;

R7 represents a methyl or ethyl group;



10a group (Cil-6)al kyl; R7 represents a group (Cl-C6)al kyl; R8 and R9, which
are located on positions 2 and 6 of the piperazine nucleus, represent a
hydrogen atom a group (Cl-C6)al kyl, it being understood that at |east one
fromanong R8 and RO is other than H;, 15 or two from anong R7, R8 and RO
together forma C3-C6 ring; n represents 1 or 2; in the formof the base or
of an aci d- ad¥iQ2HK/2LEE 4. Conpound according to any oMelGR2ONKOPIM6edi ng
clainms, such that, in 20the general fornula (I): Rl represents a hydrogen
atomor a -C(=0)nmethyl, -C(=0)phenyl or thyl group; R2, R3 and R4, which
may be identical or different, |located on any of the avail able positions of
the phenyl %@ EEERY. WaispATaderatod caRQsiions 4 angdt ebie piBatERe BUHEYDgen

Teast one fnopiesfia RO ARLAY o Rt o, BrRFLRCL T BEFRORBRAT | e
I denti cal orthdt &f leasndne frepr @senty R8 bpd RWsrotheoimanrH;a gr oup ( Cl-6) al kyl ;
R7 repr esentgr tevo r(grrr%yellmgrgg F{tTNQS e?r;é)&%;toggﬁ\erform a C3-C6 ring;
5 nrepresents 1 or2; '
in the form of the base or of an acid-addition salt.

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

10  Compound No. 1: (+)-N-[4,6-dichloro-3-(benzofuran-5-yl)-2-oxo-2,3-dihydro-
1H-indol-3-yl}-2-(4-ethylpiperazin-1-yl)acetamide;
Compound No. 2: (+)-N-[4,6-dichloro-3-(benzofuran-5-yl)-2-oxo-2,3-dihydro-
1H-indol-3-yl}-2-(4-ethylpiperazin-1-yl)propionamide;
in the form of the base or of an acid-addition salt.

15
6. Process for preparing a compound of formula (1) according to any one
of Claims 1 to 5, characterized in that it comprises a step that consisis in

reacting a compound of general formula {V):

M

20 inwhich R2, R3 and R4 are as defined according to any one of Claims 1 to 5.

7. Process according to Claim 6, comprising the steps consisting in:
- reacting the said compound of general formula (V) with a compound of

general formula (VI):



R8 and R9, which are |ocated on positions 2 and 6 of the piperazine

nucl eus, represent a hydrogen atomor a nethyl or ethyl group, it being
understood that at |east one fromanong R8 and RO is other than H or two
fromanong R7, R8 and R9 together forma C3-C6 ring; 5n represents 1 or 2;
in the formof the base or of an acid-addition salt. 5. Conpound according
to any one of Mh20l8¥@%2288ng cl ai ns, chosen fromthe f ol POWERROSOHPOLOGS:
10Conpound No. 1: (+)-N44,6-dichloro-3-( 4enzof uran-5-y1)-2-oxo- 2, 3-di hydr o-
1 Hindol-3-yl]-2-(4-ethyl pi perazin-1-yCacetam de; Conpound No. 2:

(+) - N14, 6-di chl or o- 3- (benzof ur an- 5- y0- 2- oxo- 2, 3-di hydrol

H i ndol- 3-y1]-2-(4-ethyl pi perazi n-1-yOpr opi ide; in the formof the base
or of an acid-addition salt. 15 6. Procgss for preparing a conmpound of
formula (1) according to any one of i 1 to 5, characterized in that it
conprises a step that consists in reactingna conpound of general formula
(V): 20 in which R2, R3 and R4 are as defined according to any one of
Clains 1 to 5. 7. Process according tdM)aim6, conprising the steps
consisting in: - reacting the said conpound of general fornmula (V) with a
conpound of igembich Hadramd d441Y1 whichi mayhbe hdddstical anddiffetent, iepbndantibe

identical or di fferenﬁ, i nde?endent |y represent a hal ogen atom
represent a halogen atom;

- and then in reacting the compound of general formula (1) obtained

B

)

R4 0
R2 N

H
5 (mn

with a compound of general formuia (IV):

R8
y—R7

HN H;\’LRQ
(V)

10 in which R2, R3, R4, R7, R8, R9 and n are defined as in the general formula
(I) and Hal” represents a halogen atom;
- optionally followed by the step that consists in reacting the product of
formuia (I) obtained, in which R1 is equal to H, with a compound of formula
(10):

15 R1-Hal (II)



- and then in reacting the conmpound of general formula (I1l) obtained with
a conpound of general formula (1V): 10 in which R2, R3, R4, R7, R8, R9 and
n are defined as in the general fornmula (1) and Hal" represents a hal ogen
atom - optionally followed by the step that consists in reacting the
product of fornmula (1) obtained, in which RL is equal to H wth a conpound
of fornmula (IWQO20BM92288 (11) 35 in which RL, which i BCOHRR0104080204, is
defined as in the general fornmula (1) a Hal represents a hal ogen atom

8. Process according to Claim6, conprisi’ng the step that consists in 5
reacting the said conpound of general fornmula (V) w a conpound of

, ind. form th
general f or niwhickyR Y, whieh ighelbgr tean els definedas indhgggneralfermadadbransed
according to i 5; 1lOoptionally followed by the step
t hat consi stggp)rép?éé%ecr&% ﬁ(ﬁ:}ﬂﬂ’é p%tgtcrlﬁt}ct of fornula (1) obtained, in which R1
is equal to H wth a conmpound of fornmula (I11): RLl-Hal (I1) in which R1,
which is other than H is defined as . in the general formula (1) and Hal

represents aShal og@eaE ARCOIGNG. IopL5Eils §. CoMmpSiséisatha piep dbapeanesstin
formila (§) AceARE RE Eé’idaEé!mg)BEano 2h&Bat Yohfukx L(]‘gg%%iﬂ'f;%ercb@%ubﬂ ppat it

conprises a step that consists 1n reaCting a conpo gene or mul a
(XVI1): general formuia (VII):
—~R7
HOOC N
. R9
n
(vit)
in which R5, R6, R7, R8, R9 and n are as defined according to any one of
Claims 1to 5; '

10  optionally followed by the step that consists in reacting the product of formuia

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

in which R1, which is other than H, is defined as in the general formula (1) and
Hal represents a halogen atom.

15
9. Process for preparing a compound of formula (l) according to any one
of Claims 1 to 5, characterized in that it comprises a step that consists in
reacting a compound of general formula (XVII);



in which R2, R3 and R4 are defined according to any one of Clains 1 to 5
and ALK represents an al kyl group. 510. Process according to Caim§9,
conprising the step that consists in: - reacting the said conpound of
general formula (XVII) with a conpound of general formula (VII): (VII) in
which R5, R6, R7, R8, RO and n are as defined in general formula (). 10
11. Process acWé 20194092388 ny one of Clains 6 to 10, conpPCIIRRR0MOE50206
subsequent step that consists in separak%?g out the desired conmpound of
general fornmula (1). 1512. Medi canent, c acterized in that it conprises a
conpound of forrmula (I) according to any one of Clains 1 to 5, or an
addition salt of this conpound with phar maceutically acceptable acid. 37
13. Pharmaceutical conposition, ch@acterized in that it conprises a
conmpound of forrmula (I) according to,any one of Clainms 1 to 5, or a
pharmaceutically acceptable salt. 5 A7 se of a conpound according to any
one of Clains 1 to 5 for the preparg pf a medi canent for preventing or
treating obesity, diabetes, appetite™~i soi and excess weight. 10

15. Conpound according to any one i to 5, for preventing or

R3 ©

R2

\
ALK
xvin -

in which R2, R3 and R4 are defined according to any one of Claims 1 to 5
and ALK represents an alkyl group.

5 10. Process according to Claim 9, comprising the step that consists in:
- reacting the said compound of general formula (XVH) with a compound of
general formula (VIl):

(Vi)
in which RS, R6, R7, R8, R9 and n are as defined in general formula (1).
10
11.  Process according to any one of Claims 6 to 10, comprising the
subsequent step that consists in separating out the desired compound of
general formula (f).

15 12, Medicament, characterized in that it comprises a compound of formula
(1) according to any one of Claims 1 to 5, or an addition salt of this compound

with a pharmaceutically acceptable acid.



treati ng obesity, diabetes, appetite disorders and excess wei ght.
16. Conbi nati on conprising one or nore conpounds according to any one of
Clains 1 to 5 with one or nore active ingredient(s). 15

i0

15

WO 2010/092288 PCT/FR2010/050206
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13. Pharmaceutical composition, characterized in that it comprises a
compound of formula () according to any one of Claims 1 to 5, or a

pharmaceutically acceptable salt.

14. Use of a compound according to any one of Claims 1 to 5 for the
preparation of a medicament for preventing or treating obesity, diabetes,

appetite disorders and excess weight.

15. Compound according to any one of Claims 1 to 5, for preventing or
treating obesity, diabetes, appetite disorders and excess weight.

16. Combination comprising one or more compounds according to any one

of Claims 1 to 5 with one or more active ingredient(s).



