3- BENZOFURANYL- | NDOL- 2- ONE DERI VATI VES SUBSTI TUTED AT THE 3 PQOSI TI ON,
PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF 5 The present invention
relates to 3-substituted 3-benzofuranyl-indol-2-one derivatives, to their
preparation and to their therapeutic application. Girelin is a 28

ami no- aci d pwd 20eo/bozagene produced mainhy in the stomaayFRAY 050207
post-transl ati onal process after cleavage of pre-pro-ghrelin (Kojima M, et

al ., Nature 1999; 402: 656-60). Ghrelin is an endogenous |igand of the
growt h hornone secretagogue pituitary receptor (CGHSRla). GHS-R i s encoded
by two exons:_ exon 1 encodes the transnmenbrane 15 domai ns lSTMS) 1-5 and

exon 2 encodesBRW YRdRANL-INOEF bt DERIVAJIKESSBETOTUTEPE] THRe t wo
: i . CUHers - SOt i
bhcodi ng the Turt PonICRe BRIEPRRATINO FHEREOR IND TLEASBOTIERSES ™ one

truncated receptor (OHS-Ri b) | acking THBRBEQF 7. Only the subtype GHSRla is

activated by ghrelin and ghrelin mnetics. OHS-Rib is present in the |iver
and ot her’ peripheral tissues, but its function is unknowmn (Snmth R G et

al ., Trends 71 Bdaehi Mibn2Rdafdt #0d.5amtitgRR° 3-Hh omangl)-infjaf—blodes a
receptor of rhodopsin type, with seven transnenbrane (fomal ns o amly A
coupl ed t o Gigrpradivphdbitpeis erépardtien ghd éb their veegpeuticrappliahtian.be coupl ed 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., nt. J Qobes. Relat

Met ab. Di sordhyreliR08% ZQ%miﬁg%idlﬁééﬂde hBERERS birdtllded hamgIH ﬁer,! StohfsgPt or

has 30 the relatively uncommon characteristic of having significant
| i gandi ddepdid @nposidransiational pracess \dftey q@avagezohpre-Ro-ghrelin.(Koima M.,

Physi oL Endogrjno 2004, : 8-.F235). Low_ |l evels of expression
of ghrelin hé;vél"bélg%ﬁégt%ﬂ?en% E?r%bqég]’ il;%ﬁ'?hpi lgs%}égndogenous ligand 012(8“9

growth hormone secretagogue pituitary receptor (GHSR1a).

GHS-R"is encoded by fwo exons: exon 1 encodes the transmembrane
15 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:
one encoding the full-length GPCR (GHS-R1a) and the other encoding a
20 truncated receptor (GHS-R1b) lacking TM6 and 7. Only the subtype GHS-
R1ta 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.
Metab. Disord., 2004, 28: 1264-1271). Interestingly, the ghrelin receptor has

30 the relatively uncommon characteristic of having significant ligand-
independent constitutive activity (Barazzoni, R. et al., Am. J. Physiol.
Endocrinol. Metab., 2004, 288; E228-E235). |



such as the intestines, the pancreas, the kidneys, the inmune system the
placenta, the testicles, pituitary tissue and the hypothal anus (Harm Res.
52003; 59(3): 109-17). It has been dermonstrated that ghrelin is involved in
hunger at nealtines, and in the initiation of nmeals. The circulating |evels

decreases w WOtdoeosptmee of food and iner ease after megdtg;p GNS@QW
concentrations that are sufficient to 10 stinulate hunger and the | ntake

of food. Ingestion of ghrelin stimulates food intake rapidly and
transiently, mainly by increasing the appetitive feeding behavi our and the
nunmber of meals. Ghirelin stimulates the short-termtaking of food nore

efficiently LRYHEYRIS ob exRiesatonf gheelimbaye bren desumentsd @fvafmxsdﬁue@sde Y,
. ntly the . . t | _ _ L
Endocr i nol. netSh SRPBEGHiEhEs Labanabag, wtkRels Mhetndlos ittt s

capacity to phaeenta, lthe tekfides, pinitdrpeissut &sd ithg doipathalamushgd@inh.y Ret.
centrally. | § %c&ﬁ i@f ﬁgl y mammalian substance that has denpnstrated
its capaatyéqg i aled appetite and the taking of food when it is
adm nistered to 20humans (Druce MR, et al., Int. J. (Cbes., 2005; 29:

1130-6; Wnne K., et al., J. An Soc. NephroL, 2005; 16: 2111-8). Beyond
its rol e in Itthasibaen demonstodteddatsghrglim ¢ innolrled dn dangef aemebltenestat i shed

PRI T R S R R e e
the energy rieseraes ifticast aREAMTRBASRIG  dbritBAREfsnd thdt SRR FciEAL fRanges
'n body ln(Pssétimulate hunger and the intake of food. Ingestion of ghrelin stimulates food
intake rapidly and transiently, mainly by increasing the appetitive feeding
behaviour and the number of meals. Ghrelin stimulates the short-term taking
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.
15 Clin. Endocrinol. Metab., 2001; 86: 5392-5). However, ghrelin is unique in its

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

It is also the only mammalian substance that has demonstrated its capacity to
increase the appstite and the taking of food when it is administered to

20 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 involved in regulating the long-term
25 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
30 acting on certain standard body mass-regulating centres, such as the

hypothalamus, the hindbrain and the mesolimbic compensatory system.



“Garelin crosses the blood-brain barrier and stinmulates the taking of food
by 30 acting on certain standard body mass-regul ating centres, such as the
hypot hal anus, the hindbrain and the nesolinbic conpensatory system
Chronic adm nistration of ghrelin increases the body nmass via diverse

concerted actworre10/09238 taking of food, senergy expendipaiareitdoldszo7
utilisation of resources. Congenital ablation of ghrelin or of the ghrelin

receptor gene causes a resistance to feedi ng-induced obesity, and

phar macol ogi Carordibl aghimstratforgluf eghreline hiegssdsnehé nbadke mbsé opd andride
body mass. The existing evidence appears to favour the role of ghrelin both
in the shortSOReER] afttanstanihedakingiJoadenasay expendiine agy therstisatien s,

t hus maki ng j ' Lar . S [.C f treating obesity
and/ or sl i mﬂb]tn([:-1‘"§)é1b(&f'cilll|e és%?%ée'lr@e%“éﬁra gﬁhr?ﬂa?ggﬂge%r@ggﬁ%q%8{3?%'/@ %Cg&g%age'é%d
phar macol ogi calisexcta oresisiantdietoe ndedingradpest r ebssityAcphat ehabihaaskigial
ghrelin i péod%ced in the %--cel | s, recent]ly described in the pancreatic

i slets (Praddloclng of glyell) redusgp e intalee oNgpd angthabedy nagss. UsA, 101:
2924-2929), potentially providing a |ocal source of ghrelin that acts on
the 13 cells of the islets. Blockage of this function of endogenous ghrelin
by neans of &he&xisipgréidericer appesars do daraursthe ubkt aihghralih \batle dlties shba-
fasted gl uco%er: co %ﬁntr%tio S, tltenttat ed the EI cae{n' c Egveme t and

i ncreased th 'fne'gﬂ QB LTBEFRANG RNFUPTM FNETdE Herepsiasisioies Sldag &t an
suggesti ng agitidehidi el hi i Of i RS ULk ;
secretion (Dezaki, Kf.a?é%&t agl g %%%Bér%bggg?gsﬁé%g@o%%gitg1{;)r1r§j/B§A%|frgm|%% of
ghrelin ith ndliserdajdrelin -/- mce) increases the gl ucose-dependent
secretion of insulin by the f3 cells of the pancreas, by reducing the Ucp2

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. Naﬂ

15 Acad. Sci. USA, 101: 2924-2929), potentially providing a local source of
ghrelin that acts on the 8 cells of the islets. Blockage of this function of
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

20  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 B cells of the pancreas, by reducing the Ucp2

25  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
30  gain following diets or therapeutic regimens. Furthermore, in the context of an

antidiabetic treatment, ghrelin antagonisté could be useful for maintaining the



25expression and increases the sensitivity to peripheral insulin (Sun Y. et
al ., 2006, Cell Metabolism 3: 379-386). Ghrelin receptor antagonists could
t hus regul ate hunger, the taking of meals and their frequency, and also, in
the long-term the weight, especially weight 30gain follow ng diets or

t her apeuti c WeQizeeo®92t8y t hernore, in theg context of arp@ﬁﬁ}gj@hﬁjgo@m
treatnent, ghrelin antagonists could be useful for maintaining the

equi li brium between insulin and glucose for controlling diabetic

hyper phagi a. ehiliblium betwagannsiih aodigtuddsesiobeoHaeningdianaicenyserpREgar
anti-obesity Z]gents, or alternatively in the treatnent of diabetes and its
effects. 5 OFeTeHbj&EAIISEnEOWHHBIR benvisati an aroresifpandies anli-obepitndi ng

to fornmul a (Quaf L& ati i or a
(Cl1-6) al kyl ,99%'3%9?%%32%ﬂ*'“’ﬂ"rer‘?%%@%iﬁ%iﬁ%b@éé’%%%%%ﬁg “and R4, which
may be identical or different, |ocated on any of the avail able positions of
t he phenyl npcl eus,. in endent |y represent. a hydrogen atom a hal ogen
at om c:N,g on#”& % @@)Cgﬁ%wa%%m}”%ﬁloadmQ%m%fu&dﬁi fQitespondtng @ feamedren
atom or an - per hal o( Cl1- 3) al kyl, (Cl-6)al koxy, perhal o(Cl- 15 3)al koxy,
am nocar bonyl, (Cl-6)al kyl am nocar bonyl, di (Cl-6)al kyl am nocarbonyl, aryl,
aryl oxy; heteroaryl; the aryl, aryloxy or heteroaryl group possibly being
optionally substituted with a hal ogensatom CN, 3% a (Ci1- o6)alkyl,
per hal o( Cl1- 3) al kyl or (Cl1-6)al koxy p; it [ Uitler st ood that at | east
one fromanong R2, R3 and R4 is othgr thap a hat the aryl, 20aryl oxy
or heteroaryl group may be optionglt! utedh with a hal ogen atom CN,
OH or a (Cl-6)al kyl, perhal o(Cl-3 B (el-G)aIkoxy group; R5
represents a (Cl-6)al kyl or (C2-6) Kg yl up; and

]

in which:

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

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

available positions of the phenyt 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-
15 3)alkoxy, aminocarbonyl, (C1-6)alkylaminocarbonyl, di(C1-6)alkylamino-

carbonyl, aryl, aryloxy; heteroéryl; 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 that at

least one from among R2, R3 and R4 is other than H and that the aryl,
20 aryloxy or heteroaryl group may be optionally substituted with a halogen

atom, CN, OH or a (C1-6)alkyl, perhalo(C1-3)alkyl or (C1-8)alkoxy group;

R5 represents a (C1-6)alkyl or (C2-6)alkenyl group; and

nrepresenis 1 or 2.



n represents 1 or 2. The conpounds of fornula (1) conprise one or nore
asymetric carbon atons. They may thus exist in the formof enantioners or
di astereoi soners. These enantionmers and di ast ereoi soners, and al so m xtures
thereof, including racem c mxtures, formpart of the invention. 5 The

corrpounds of L5y may exist in the form of base I tion
salts. Such }j |t|!())n9£éia ts formpart of ft%he I nventi on. SP&ﬁjﬁgiszg‘alg}q%togﬁiﬂay be
prepared wi th pharnaceutically acceptable acids, but the 10salts of other

acids that afge %Hbun§§bfﬁéﬁ?@59| fBmdye EXé“@r ﬂ{orésé’éﬁﬁr}ﬂ%iﬁc{]%%rboq oxt

conpounds of fornula a rt o e invention

of the preseatonnmv'ﬁmy oy thhe e[xmltlnm\imagf)omteblfmnanmmemopt viasteraolzainogen

atom a fluo a chl or oni ne .or an i odi ne; nalk%] group a
iBgy hereo

li near or j;h%ﬁéedeeﬁ'f'mra?r@d %{M pcﬂia?que‘ﬂ?%’UBrS Eﬁ&ﬁplaé%o tWé?ftu

ment i oned 'ni@mb%gﬂ\ré&hléhﬁkﬂ@‘és d6MBaRQTIAS MBAL6AOM L Lo 6 carbon at ors,
nor e partlcul arly (Cl-4)al kyl, which may represeni a met hyl, ethyl, propyl

i sopropylS, butyI |sobutyl or tert-butyl; - an al kenyI group: a linear

or branched yunsat ur 2Qalip C grou

conpri si ng, Olhéﬁ@’rbd 0"8?“'539 Wa?ﬁ‘? ﬂ'? %9%'}% Qt} %Snpﬁd%f??ipn 2 to
6 carbon at oa@dztuon@anﬁlwdmé(cﬂdmmgﬂts Rt aY bf SieQHertibrivhi ch one or nore
hydrogen atoms have been replaced with a hal ogen atom for exanple a

fluoroal kyl: an al kyl group in which one or nore hydrogen atoms have been
replaced W ti,ad LU by B pRodiad with pharmaceutically acceptable acids, but the

10 salts of other acids that are useful, for example, for purifying or isolating the

compounds of formula (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:

15 - an alkyl group: a linear or branched saturated aliphatic group. Examples that
may be mentioned inélude a (C1-6)alkyl group containing from 1 o 6 carbon
atoms, more particularly (C1-4)alkyl, which may represent a methyl, ethyl,
propyl, isopropyl, butyl, isobutyl or tert-butyl;

- an alkenyl group: a linear or branched, monounsaturated or polyunsaturated

20 aliphatic group comprising, for example, one or two unsaturations and
containing from 2 to 6 carbon atoms;

- a haloalkyl group: an alky! group in which one or more hydrogen atoms have
been replaced with a halogen atom; for example a fluoroalkyl: an alkyf group
in which one or more hydrogen atoms have been replaced with a fluorine

25 atom;

- 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;

30 - an alkoxy group: a radical -O-alkyl in which the alkyl group is as defined

above;



- a perhal oal kyl group: an alkyl group in which all the hydrogen atons have
been replaced with a hal ogen atom for exanple, a perfluoroal kyl: an al kyl
group in which all the hydrogen atons have been replaced with a fluorine
atom 30- an al koxy group: a radical -0-alkyl in which the alkyl group is

as defined aWmp@epionozegeer hal oal koxy groyp: a radical fb?ﬁﬁﬁl@ﬁiéﬁ%bﬂ n
whi ch the perhal oal kyl group is as defined above; nention may be nmade, for

exanpl e, of trifluoronethoxy; - an aryl group: a cyclic aromatic group
cont ai ni ng beten\/\ﬁerfhaﬁ)alﬂﬁkylﬁrcﬁ@l‘ Roradicaat- erh@@?@l 98 veHicirthd rﬁ;rrﬁé'l@r%ll«lyh
may be nentioned include

enyl and napht hyl; het er oaryl grou
cyclic aronaQTQSJpgr'ﬁuBchﬁ aﬁx#u akpvsst maskion” amay 1@ ca@egen far oamranﬁe

conpri si ng bﬁFfM%%hé g 3 heteroatons, such as nitrogen, oxygen or sulfur.
Exanpl es of heteroary foups that nmay be 10 nentioned include furyl,
pyrrolyl, i m dazarwgroupyamlwIarombh@gpdup oxatdindag bgtwednkazpldy1 0 carbon

i soxazol y, furaz t hi dla hi azol yl, 1sothiazolyl yri dyl

pyr azi nyI | pgiams- 2£’¥ﬂmp|§ﬁ00 Fﬂ%é‘lpﬁytl a@m%és% ’Hﬁﬂt'%@o'ﬂcﬂf@%ﬁg‘?@ﬂ ing
groups resul ﬁéﬂg W om fusi on vvlth a phenyl group, for instance

benzot hi ophene, bénzofuran, benzothiazole, etc. 15 Anong the conpounds of

formula (1) # Iaahef&rcmrshgrcm;xsa of/cik:hardmrevtmng'rcmp, cmﬂeum@mmemmﬁdmﬂs i's
constituted b t he ounds for .which: Rl repre Bﬁ% hg@rogen atomor a
st LB08: (0

(CL-6) al kyl , CABPOOARRRIS 534 WAMRIISING RRUEEN dr M dSkeh hi ch
may be i dent hieker d;aygéﬁrsmsuafhpceksﬁﬁ s %‘Fyhﬁ%ré 3 Yaigsathg RO | thons of

t he phenyl nucl eus, ependently repr sent a atom a halogen

at om [0 oHmentianedingude kiaryl, pwl‘hb'l o%ﬂdaa)lall I{;Mraquftl-thlﬁhgﬂ knxadiazolyl,

hal o( C1- b | b |
i (CL- 6) al Ky Pt e BRI 0GR En Y, JREABI T d B80T ISOR Gep. | PYERYIng 25
under st ood t yaazaiyl| idang éﬁd)rpyﬁaaﬂayﬁarolfé% %@H Rsd $het astreddtifting RO

represents a (Cl-6)al ?/ group;
groups  resulting from fusion with a phenyl group, for instance

benzothiophene, benzofuran, benzothiazole, etc.
15 .
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 (C1-6)alkyl, -C(=0)C1-B)alkyl or
-C(=0)aryl group;
20 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 or a (C1-6)alkyl, perhalo(C1-3)alkyf, (C1-
6)alkoxy, perhalo(C1-3)alkoxy, aminocarbonyl, (Ct-6)alkylaminocarbonyl,
di(C1-6)alkylaminocarbonyl, aryl, aryloxy or heteroaryl group, it being
25  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.

30  Among the compounds of formula (I) that are subjects of the invention, one

group of compounds is constituted by the compounds for which:



n represents 1 or 2; in the formof the base or of an acid-addition salt.
Rl represents a hydrogen atomor a -C(=0)(Cl-6)al kyl, -C(=0)aryl or (Cil-
6) 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 ndependent | woepies9optge hydrogen 5 atgm a hal ogen ap@mMFRINI8/050207
particularly chlorine or bromne, or a (Cl-6)al kyl or trifluoronethy

group, it being understood that at |east one fromanong R2, R3 and R4 is

ot her than HR1argpreser®s dﬁga@@@atétom ok LEIYEC1 D)UY, -erdRIryINof gRResent s
1 or 2; 10in_the formof the base or of an acid-addition salt. Anong the
conmpounds of BIFYHGIRUR:INd/Prat are subjects of the invention, another group

of conpoundsphks I byt ed. f L gh; presepts a
hydr ogen at O%QbrF&S;%ﬁ& Bg) %{%ﬁé‘f%i@@wgﬂﬂ%r dgﬁeergﬂ’h@r’at% ‘é‘foﬁ;@ Oﬂ&nﬁ or
R2, R3 and Ravailshie hositigndef thdeptiaryahudeusd) ihtepemdentlyaepictenon Mmlyogén t he
avai |l abl e posj tion nucl eus, i ndependently represent a

f the phenyl (
hydr ogen “at oA %gﬁg’@@ﬁ' @P&nm%@r%arﬁﬁlflﬁr%&hm“? HPEMiRR Yrakedrdxaéyl or a
methyl or traf {repRImEY gﬂft@%’béiﬁ%ﬁﬁ'{jé}%&gﬁdﬂé%ﬁ’%s{ BAL 1din bRfstlg RBE from
anong R2, 20 R3 and R4 I's other tha ; and/ or
R3 and R4 is other than H; and/or
R5 represents a (C1-6)alkyl group; and/or
n represents 1 or 2;

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

Among the compounds of formula (I) 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(=O)methyl, -C(=O)phenyl or methyl
15 group; and/or 7

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 chiorine or bromine, or a methyl or

trifluoromethyl group, it being understood that at least one from among R2,
20 R3 and R4 is other than H; and/or

RS represents a methyl, ethyl or 2-propyl group; and/or

nrepresents 1 or 2;

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

25 Among the compounds of formula (I) that are subjects of the invention,
mention may be made especially of the following compound: |
Compound No. 1: (+)-N-[4,6-dichloro-3-(benzofuran-5-yl)-2-ox0-2,3-dihydro-
1H-indol-3-yl]-2-(4-ethylpiperazin-1-yl)acetamide;
in the form of the base or of an acid-addition salt.

30
In the text hereinbelow, the term “protecting group Pg” means a group that

makes it possible firstly to protect a reactive function such as a hydroxyl or an



R5 represents a nethyl, ethyl or 2-propyl group; and/or n represents 1 or
2; in the formof the base or of an acid-addition salt. 25 Anong the
conpounds of formula (1) that are subjects of the invention, nention nay be
made especially of the follow ng conpound: Conmpound No. 1:

(+) - N44, 6- di whh aope/B9%3Benzof ur an- 5- y0- 2- gxo- 2, 3- di hydr @T/FR2010/050207

H i ndol - 3-y1]-2-(4-ethyl piperazin-1 -yCacetam de; in the formof the base
or of an acid-addition salt. 30 amne during a synthesis, and, secondly,
to re?ener?tmtﬁmdh_ﬂngc& suyametslsv?nfd?rsehb adlyato trbgeg@gté)fthé hetagy méﬁ@twr?sa
Exanpl es o rofecting grou and of protection an eprotecti on net hods
are given i nfEﬁP ?'é(?ttitg% et@doggéhq AYrngalsi EXayiiee of protepiing @reupsiand ohd
edi tion (JohoWdigy &ndCB8prdtédion 8d9" & ghvbnt ff Pf?ff%ct%r ?@B@EOW the
term"| eavi ng group” means a group that my bg readily cleave roma

mol ecul e by @rgsake Synéhdsét, Brelepeiat dboRad edition (Jse Wileg& Soast fran, Naiv .

Thi s grogp r@% ;hus be readily replaced with another group 10 during a
substi t ut’i on é('ction, for exanple. Such |eaving groups are, for exanple,
hal ogens or an activated hydroxyl group such as a net hanesul fonate,
benzenesul fonate, p-toluenesulfonate, triflate, acetate, etc. group.

Exanpl es of Indhgitayt kgreinkelawdthedean cleaying groupheneans 2 gavup trat rase bgi ven

|2, acuances oo SRS Wit ARG & bR R i s of
fﬁg{)o?g?foalf;rg@m@tr@h Beir. THiS.gtdub Y thes BeaRaR raisesdivite drivth&egRiupcess
10 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 leaving groups and references for their preparation are
given in Advances in Organic Chemistry, J. March, 3rd edition, Wiley

15 Interscience, pp. 310-316.

~ In accordance with the invention, the compounds of general formula (1) may

be prepared according to the process that follows:



The conpound of fornula (1), in which RL is other than Hand R2, R3, R4, R5
5and n are as defined in the general formula (1), nmay be prepared by
reacting a conpound of formula (1) in which RL = Hwith a conpound of
formula (11): Rl-Hal (I1) in which RL, which is other than H is defined
as in the gewadabid/oomgoa (1) and Hal represents a hal queryFR20M/050207
exanpl e chlorine, according to nmethods known to those skilled in the art,
for exanple in the presence of a base such as K2CO3, NaH or t-BuO- K+, in a
sol vent suchSakemerfet hyl f or mam de (DVF), 5 tetrahydrofuran (THF),

di met hoxyet hane or di nethyl sul foxide (DVSO . The conpound of general
formula (1) in which RL = H may be prepared according to one or other of
the follow ng variants: by reacting a conmpaund of general formula (I111):
10(111) with a conpound of general fornulg (fV): r'NNR5 MN (tV) in which
R2, R3, R4, R5 and n are as defined in the\gegeral fornula (I) and Hal"
represents a hal ogen atom preferably chlo .&Ihis reaction is generally

2

Y
R2 \
H
Har" V)
Hal"(
o
)
3
o
el Hooe™ N NQ"RS
o 7
N .
Ra o
N
R2 \
H
oy
S

[ \—Rs
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R3 O y o R1 other than H

R2 \
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The compound of formula (), in which R1 is other than H and R2, R3, R4, R5
5 and n are as defined in the general formula (I}, may be prepared by reacting a
compound of formula (I} in which R1 = H with a compound of formula (11):
R1-Hal (ll)



15 perforned using an organic or m neral base, such as K2CO3, Na2CGO3,
pyridine or 4-dinethylam nopyridine, in the presence of Nal or KI, in an

i nert solvent such as DM, dichl oronethane, THF, dinethoxyethane or

tol uene. WD 2010/ 09228911PCT/ FR2010/ 050207 and from a conpound of general

formula (VI) wo 20moiobe2dy R2, R3 and R4 af@ as defined ipCT/FRAA0EI207
formula (1) and Hal' and 5Hal", which nay be identical or different,

i ndependently represent a hal ogen atom preferably chlorine.

Thi sr eact i onirsghivlrRi | whiehfie otretuisam oy defineeioss i the getier@itibythalal (oawd i di ne
In a sol vent l_%rch as tol uz}r%ﬁ: benzene or 10 dich| oromet hane, preferentially
at a tenper at Gt EERIESBRISR SR QI AIoBNEF Sxareiagbloring. pesorging i metbeds he

sol vent. ROORhGGANEtROSE gkiggc;] rGE‘i’ngfE ?ﬁofo?%xﬁ?f%?@ﬁﬁfﬁﬁlg%eﬁ&e EJ?EVE‘?& gy&?d

25C. The conpound o or mula nmay also be
prepared 15 &sdpCOs: Ngtdwond-BfO¢énier alsofventrelieh @¥)dimetindfotmamide ¢DigENd of

e 8 TR GBS B B ol o) " 1

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

by reacting a compound of general formula (lIl):

e,
o
Hal”
L
N
R4 0
R3 C
R2 N
H
o (1

with a compound of general formula (VY.

in which R2, R3, R4, R5 and n are as defined in the general formula (1) and
Hal" represents a halogen atom, preferably chlorine. This reaction is generally
15 performed using an organic or mineral base, such as K,COis, Na,COs,
pyridine or 4-dimethylaminopyridine, in the presence of Nal or Kl, in an inert

solvent such as DMF, dichloromethane, THF, dimethoxyethane or toluene.

The compound of general formula (Ill) may be prepared from a compound of
20 general formula (V):



reaction is generally perfornmed using a hal ogenati ng agent, such as a 5
chlorinating agent, for exanple phosphorus chlorides, especially PC5, or
alternatively PCI3 or POCI3. The reaction is generally perfornmed in the
presence of pyridine or 4-dinethylam nopyridine, in a solvent such as

di chl or onet havig 2w10/g8B28910 The i nternmedi af es of gener al pé@rFREAE Q%@oz@?e
known and may be prepared according to the processes illustrat eg y schene
that follows: Scheme 2: in which R2, R3 and R4 are as defined in the
general formula (1) and Hal represgnis a hal ogen atom for exanple

chl ori ne. In step ¢ of Schene 2) tHe conpound of forrmula (V) is prepared
froma 5 conpound of formula (VIIIY=by sparging Wth anmoni a gas accordi ng
to the method described in patent @ cation FR 2 714 378. It is also
possi bl e to prepare the sane co? NaddviMHr eduction of a conpound of
formula (X) according to nethod 3 o those skilled in the 10 art, for
exanpl e by neans of zinc in a s% h-@@s net hanol . The preparation of
a conpound of fornula (X) of the”S{ep~+g described in patent application FR
2 714 378.  An optically pure cBipound \}gf fornula (V) may be synthesized
according to 15 steps d and e of Schgne '3, as described in patent
application WO 03/008 407. The i nternedi ates of general fornmula (VIII)

may be prepa roli cribed in patent application
WO 03/ 008 40%@3@%%%&@&@&%%&2@@% (W WD 2010/ 092289 Schene 3: 14

PCT/ FR2010/ 050207 _Hal"
Hal'(

O

(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 chlorine.

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.

The compound of general formula (1) in which R1 = H may also be prepared

15  from a compound of general formula (V):




R4OH-

-1 RdaHal R30 4111110 N R2\R2\ HH (XI 1) (VII1)

WO 2010/092289 12 PCT/FR2010/050207

and from a compound of general formula (Vil):

Hooc/\NHj“’Rs

n
(Vi

in which R2, R3, R4, R5 and n are as defined in the general formula (1). This
reaction is generally performed using a halogenating agent, such as a

5 chiorinating agent, for example phosphorus chlorides, especially PCls, or
alternatively PCl; or POCls. The reaction is generally performed in the
presence of pyridine or 4-dimethylaminopyridine, in a solvent such as
dichloromethane or DMF.

10 The intermediates of general formula (V) are known and may be prepared

according to the processes illustrated by scheme that follows:

Scheme 2;

o™
R4 Hal
R4 N (R) or (S}
R3 4 OH
RZ N ™ R3 y 0
H
I R2 i
(£
a |
[+
Separation of

diastereaisomers

(V) i(+) o7 {9)

15



in which R2, R3 and R4 are as defined in the general fornula (1) and Hal
S5represents a hal ogen atom for exanple chlorine. The conpound of general
formula (VMIl) may be prepared according to the foll ow ng nethod,

illustrated by Schenme 4: 10 Schene 4: The conpound of general formula

Xl d tion f a conpound of a
gl\/) ) rlngzll %W(ﬂrzﬁ %%8?25 ;gg ﬁnZ?el gef |Olned asrrPn the (%@?’gﬁ%#%’f#’w (n,
wi th a correspondi ng hal o conpound, such as Har CHZOOOAI k, in which Hal"

[ epresent s Anhgh Nids Mhitd 304 2o Y Qb ﬁf Pﬁ'ﬁ’rf ﬁﬁﬁ\bﬁ@aana' 5
I'S va er d’in a

group, such as et reaction 1S advan

sol vent suchramemritmeﬁmlogm'nateme forethplar@lork&e:ordl ng to anot her

enbodi ment, the conpounds of general formula (1) in 5 which RL represents
an al kyl group and R2, R3, R4, R5 and n are as defined. in the general

formula (1) megted) &8 bPSCRERBAL CthACBRIPOLAE SCToPMBIRVY i98r8%ared from a

5 compound of formula (VIIl) by sparging with ammonia gas according to the
method described in patent application FR 2 714 378.

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

10 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. |

An optically pure compound of formula (V) may be synthesized according to
15 steps d and e of Scheme 3, as described in patent application WO
03/008 407.

The intermediates of general formula (VIII) may be prepared according to the
processes described in patent application WO 03/008 407 and illustrated by
20 Scheme 3:



Scheme 5: 10 According to this schenme, a conpound of fornmula (V) is reacted
with a protecting group PG to give the conmpound of fornula (XIV). Exanples
of protecting groups PG for the am ne that may be used incl ude benzi m ne
and 15 t-butyl carbamate. These protecting groups are introduced according
to net hods k e skilled in the art, for exa I 0..the presence
of a base sugﬁ&ggi%%@ NaCH or triet hy‘ mne, in a %@ﬁﬁ?@&@ﬂ%m

di oxane, THF or DMBO. The conpound of general forrmula (XV) nay be prepared
by reacting gcﬁ&%q}md of formula (XIV) with a conpound of formula ALK-Hal
in which ALK Tepresents a |linear or branched saturated aliphatic group
containing from51 to 6 carbon atons and Hal represents a hgl ogen atom for
exanpl e chl ori ne. The conpound of ajeneral fornula (XVI)of 3obtai ned from
a conpound of forrmula (XV) by renoving e protecting group.agcording to
wel | - known 10net hods, for exanple in A ic mediumw th HC
trifluoroacetic acid. It isthenr%%c i

(MI1): HOOC . \pgR5 R : R e
R3 0 R3 0
O i B
£ L i =y
\ H H

H o4an (VI

(X1}

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

5 represents a halogen atom, for example chlorine.

The compound of general formula (VIl) may be prepared according to the
following method, illustrated by Scheme 4.

10  Scheme 4:

~N

l/\N/RE Hm.“"\/m (\N/RS e I/\N/Rs
HN, . — = AKOOC ——e N
") X i}

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

a compound of general formula (1V):
(\N/RS
)
n

15 (V)
in which RS and n are defined as in the general formula (), with a
corresponding halo compound, such as Hal"CH,COOAIk, in which Hal”

represents a halogen atom such as chlorine and Alk represents an alkyl



(VII) in which R5 and n are as defined in the general formula (l1). This
reaction is.- 15 generally perfornmed using a hal ogenati ng agent, such as a
chl orinati ng agent, for exanple phosphorus chlorides, especially PCI5 or
PCI3 or POCI3. The reaction is generally perfornmed in the presence of

pyridi ne or 4-4di i nopyridine, in sol vent such i.chl or anet hane
or DM 20@?’\’@3@?#’@;¥£@e conpound of fofsrrul a(l) isc 1%‘592‘%

acid-addition salt thereof. The process according to the invention nay

optionally i d S t _COnsSis i.n.isolatin he desired product
of general f fdndl.él %U{:IF)%.S éjga f]'giscpqqgggnil%%pﬁ%ntﬁpggyﬂy@%ﬁorraﬁ éF?eS?rlﬁgnge
prepared accsuch agtdloemstbrodent baididamedescri bed therein or that are known
to those skilled in the art. According to another of its aspects, a

subj ect of the invention is also the 5conpounds of formula (I11). These
conpounds arg b Gl raedi .
Formul a (1), Reeoiiid (6 andireh Wehbcirent B tothEBudy o SEnBBITRNER Bhiv

i nventi orb i swalchoR1 hepresepizuandalkef glotprandREXKB) R4T RS end angrewyi@efiad
useful as synthetic 10i nfter di Et es faor the conpounds of formula (1). The
exanpl es t haf” SSRPERL eI {IheMBY e 19 BrerAregcAseardingott SEHeEe P
accordance whiwt he invention. These exanples are not limting, and serve
nerely to illustrate the present invention. 15

Scheme 5:
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According to this scheme, a compound of formula (V) is reacted with a
protecting group PG to give the compound of formula (XIV). Examples. of
protecting groups PG for the amine that may be used include benzimine and
15 tbutyl carbamate. These protecting groups are introduced according to
methods known to those skilled in the art, for exampie in the presence of a

base such as K;CO3;, NaOH or triethylamine, in a solvent such as dioxane,
THF or DMSO.



The physi cochem cal neasurenments were perfornmed in the foll ow ng nmanner:
The nelting points were neasured using a ! Kohl B-540 nmachine. 20 The proton
nucl ear magnetic resonance (1H NMR) spectra were recorded at 500 MHz on a
Bruker machi ne equi pped with an Avance console. The chem cal shifts are

given in ppmy@laidngige the frequency ofg TMS. Al the [BPPGIHA18R56207
recorded at a tenperature of 40C. 25 The abbreviations used to

characterized the signals are as follows: s = singlet, bs = broad singlet,
m= nultiplet, bm= broad nultiplet, d = doublet, bd = broad doublet, t =
triplet, g =_quartet. * = not integratable due to interference with a
broad peak r&B@&leampodndaf 3geneiak formua=(X\Ht mayt bgr prepiared due reacting a

i nterference_ pgak resultd fromthe N |vent. . *** = read, at
first or der.(:e{\%};’gu';ild tcﬁgfo%gl% Q{JW&VJ&} .ad?%{gpg?!igpigﬂgp&a@w,ﬁ-lql 'Ph\ﬁ’%l'cé‘ast
abundant di aALKrrepicsenty a libddcordrahyhé® sﬁ@x’ﬁ@ﬂaﬂlaﬁﬂﬁaﬁdgidtg%c‘}htéihir@ﬁbﬁgr aphy
coupled to nmass spectronetry (LC/UV/ M5) are as follows: For the I1quid

chr onat ogr aphytop&r carhgsy glna apdiadli represergs sa phalegenngiom, for example
chlorine.

The compound of general formula (XVI) is obtained from a compound of
formula (XV) by removing the protecting group according to well-known

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

It is then reacted with a compound of general formula (VII):
HOOC/\Nr\ N-RS
n
(Vi)
in which R5 and n are as defined in the general formula (). This reaction is
15 generally performed using a halogenating agent, such as a chlorinating agent,
for example phosphorus chlorides, especially PCls or PCl; or POCls. The

reaction is generally performed in the presence of pyridine or

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

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

thereof.

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

25
In Schemes 1, 2, 3, 4 and 5, the starting materials and the reagents, when

their mode of preparation is not described, are commercially available or



10 - Eluent A = H20 + 0.01% TFA - Eluent B = CH3CN gradient from98%A to
95% B over 10 mnutes, followed by elution with 95% B for 5 mnutes - flow
rate 0.3 m/mnute 15- injection of 2 pL of solution at 0.1 nmg/m in a 9/1
CH3CN H20 m xture Method B XTerra Ms C18 x 50 3.5 pmcolum Eluent A = H20

0.01% TFA ly CH3CN 20 - djent f 98% 0 10
;1nut és folmﬁeg?@bggsgt lon with 9509/£a Pe(;p 5 :nonmut es ééf/g%iﬁiﬁggéf@
rﬂlmnute-lnjectlon of 2 pL of solution at 0.1 ng/m in a 9/1 CH3CN H20

25 T r
XU 25, THESHRRR e ol SRS oy 06 Blop2i: B iRG (FBRR e

pol arity+) srteadmnan@eﬂrtmnemﬂﬁr that é@@n@mﬂ fo those skilled in the art.

According to another of its aspects, a subject of the invention is also the
5 compounds of formula (lll). These compounds are useful as synthetic

intermediates for the compounds of formula (l).

According to another of its aspects, a subject of the invention is also the
compounds of formula (XVI). These compounds are useful as synthetic

10 intermediates for the compounds of formula (1).

The examples that follow describe the preparation of certain compounds in
accordance with the invention. These examples are not limiting, and serve
merely to illustrate the present invention.

15

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

20  The proton nuclear magnetic resonance ("H NMR) spectra were recorded at
500 MHz on a Briikker machine equipped with an Avance console. The

chemical shifts are given in ppm relative to the frequency of TMS.

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

25
The abbreviations used to characterized the signals are as follows:
s = singlet, bs = broad singlet, m = multiplet, bm = broad multiplet,
d = doublet, bd = broad doublet, t = triplet, g = quartet.
* = not integratable due to interference with a broad peak resulting from
30 water.

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

soivent.



30 Al the solvents used are of "reagent grade" or "HPLC grade" purity.
The ap neasurenents were recorded on a Perkin-El mer nodel PE341
S5polarinmeter using a cell with a 1 cmoptical path length. In the exanples
and preparations: AcOH and Et OAc represent, respectively, acetic acid

and et hyl ac t.e. Et OH and t-BuOH represent, respectivel met hanol ,
et hanol and %6@%68@?%% . THF represent Egtet r ahydr of urlgﬁi.T}EBZ&IXWéQW
melting point. Preparation 1. (4-Ethylpiperazin-1-yl)acetic acid 15(i)

Et hyl (4-ethyl.pi perazin-1-vl)acetate 8.9 m of ethyl piperazine are placed
in 91.5 m of t_of)el?éﬁ% flrﬁtorﬁ?%und- bottonmed flask. A solution of 4.1 m of

et hyl br onpatet attheinfost bb@nghnidiateressémep added dropw se. The m xture is
reacted at reflux at 110C for one hour, concentrated to a snmall vol une and

left in a reffigetha weast abursiandiastergoigeimer. preci pi tate 20forns, which is
filtered off and washed with dichl oronethane. The filtration |iquors are
evaporated; 7 g of expected product are obtained. TLC. 1/1 EtOAc/ MeOH, Rf =

0.45 (ii)s5 (4TRehydnailyety azérdilond ) B¢ eliggidaciflo@atobraplef EHEpleaodyctmads ai ned
in the precedigrg step are added to 190 ml of 6N HCl and the m xture is
reacted for 2P¢dipetly (LMUMIMS)rre asdeliowsing mi xture is evaporated to

TSy SEOF NG BB e S 0RCLEL Okt ure nd he white

Method A
Kromasil C18 3.5 pm column

10 - Eluent A=Hy0 + 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 0.3 ml/minute

15 - injection of 2 yL of solution at 0.1 mg/mi in a 9/1 CH3CN/H,0O mixture

- Method B

XTerra MS C18 x 50 3.5 ym column
- Eluent A = H;0 + 0.01% TFA
- Eluent B = CH3;CN

20 - 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

- injection of 2 pL of solution at 0.1 mg/ml in a 9/1 CH3;CN/H,O mixture
25  The products are detected by UV at 220 nm.

For the mass spectrometry part:
- ionization mode: positive electrospray (API-ES polarity+)
- scanning from 100 to 1200 amu.
30
Thin layer chromatography was performed on silica gel TLC plates from

Merck. The silica gel for the flash column chromatography is sold by Biotage.



TLC. 100% MeOH, Rf = 0.2 30 (i)

3- Hydr oxy- 4, 6-di chl oro-1, 3-di hydr o- 3- (benzof uran-5-yl )i ndol e-2-one 2.25 g
of magnesiumfor a Gignard reaction in 15 m of anhydrous THF are pl aced
in a round-bottoned flask equi pped with a nechanical stirrer, and under a
stream of ni Lxture of 13.6 g qf 5-bronobenzofuran._in 35 m of
anhydr ous Tlﬁcfg&{m%ﬁzggded. The mixturd”is stirred fog’cﬁ?@l‘%w@s?m owed
by addition of a solution of 5 g of 4,6-dichloro-1Hindole-2,3-dione in 50
m of anhydrous THF. The m xture is stirred at roomtenperature for 4 hours
30 mnutes. Water is added and the resulting m xture is extracted with

et hyl acet atal thEhevlesite tised PG BL re8gsRPFadbesr MRLC Gradsh gury. Na2SO4,

filtered 10 and evaporated under vacuum The residu€ is taken up in ethyl
acetate and washed with 1N sodi um hydroxi de solution. The organic phase is

dried over I\ﬁ§504’ | eyapora nder,vacugm The | Ldi,§ taken
up in ethyl e er éﬁ%%ﬁ%ﬁ%@%%ﬁ% P%Pof&%&io n e@p%%r?gﬁgﬁb%rdﬂ&?gejr E%c?’ﬁtﬁai ned.
TLC: 6/ 4shexiaiibdpusingy a SePwhh alP cf bptical path length.

3,4,6-Trichloro-1, 3-di hydro-3-(benzof uran-5-yl)indol e-2-one 4.1 g of the
product fromthe preceding step are placed in 40 ml of dichloronethane in a

round- botto I I ' .magnetic stirrer, and under a stream
of nitrogenqﬁi?égg,%]f?%u%ﬂﬁd)g%p\gﬁtsb I"he and a m xture of 20 1.4 m of SOO 2

in 30 n of AtGHIandoBEIAQrepresentpadpectiviilg dosivlddidandietiybeeiater eact ed at
room tenperature and thenagour ed into saturated aqueous NHACI sol ution. The

organi ¢ phadtd@il &Yk andHBYRH represents (espeiipelpymethancdrethaneliard tg16r at ed
under vq?uur[.] t%ﬁ: 7/ 3 hexane/ Et0Ac, Rf = 0.65 25 (iii)

4, 6-Dichlor o-u[ 5) - 2- hydr oxy- 1- phenyl et hyl ] ami no] - 1, 3- di hydr o- 3-

(benzof ur an-FHArepleseni2-tetrahydroftean A and i soner B 4.1 g of the conpound
fromthe preceding step.in 50 m of dichloronethane and 3.1 g of

S- phenyl gl y&'ioim el RWdet her under a stream of nitrogen.

Preparation 1: (4-Ethylpiperazin-1-yl)acetic acid

15 (i) Ethyl (4-ethylpiperazin-1-yl}acetate
8.9 ml of ethylpiperazine are placed in 81.5 ml of toluene in a round-bottomed
flask. A solution of 4.1 ml of ethyl bromoacetate in 11.6 ml of toluene is added
dropwise. The mixture is reacted at reflux at 110°C for one hour, concentrated
to a small volume and left in a refrigerator for 3 hours. A white precipitate
20 forms, which is filtered off and washed with dichloromethane. The filtration
liguors are evaporated; 7 g of expected product are obtained.
TLC: 1/1 EtOAc/MeOH, Rf = 0.45

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

25 7 g of the product obtained in the preceding step are added to 190 ml of 6N
HCI and the mixture is reacted for 4 hours at reflux. The resulting mixture is
evaporated to dryness, the residue is washed with a 1/1 EtOAc/EtOH mixture
and the white solid obtained is dried. 7 g of expected product are obtained.
TLC: 100% MeOH, Rf = 0.2

30 '

Preparation 2:

(+)-3-Amino-4,6-dichloro-1,3-dihydro-3-(benzofuran-5-yllindole-2-one



30 The m xture is left to react overnight at roomtenperature. The solid
formed is filtered off and the filtration liquors are evaporated to dryness
and purified on a colum, eluting with 8/ 2 hexane/ EtOAc. 0.64 g of |ess
pol ar product, isonmer A (mp. = 135C) and 1.23 g of the nore polar isoner

bfained.  (i1i
?Er)e- g- TA%I Eggvélzlghé/ﬁpng 1, 3- di hydr o- 3- (# chl or opheny| )RGHFR20104158267 1. 21

g of the product obtained in the preceding step idn (il r2n'6xturfe g]l;(gg ;ﬂ4 of
di chl th 15 of neth | are reacted. 1.2¢ o] C are
AU ey R e W - N N e SR
resul ting m xtw g dffinﬁg’%‘iﬁrﬁtf&dat(ﬁri HASGEacMid 16 nﬁte(ﬁ'a%@g'@u% FEN LD 1 N

ethyl acetate and then washed wt at urat ed aqueous olution.” The
10 organi c pplasediis drroedd-hHottorreede fasi equippeen Mtatadne&[hm%calsll?tﬂmer, Ihand ?ken
up in a mxtu of 36 m aof 3N hydrochloric _agid an 7 0 t hanol ,
alrcl)d stirred B@(g?rnfag%fe.an?’hé ?@38?%1 Ay MRS, OF figpg)r?gé?iw%%fée%ﬁgsf%m .
[esidue 155 dbSwilest attylirdudITHRUCeh AMET. PHEInftRd & SiiRARGond iR ! gani ©
phase is washed with IN hydrochloric acid solution. The aqueous phases are
conbi ned, 15foipwegHy @‘éﬂ'ﬁ@@'Pf:apﬂql‘wqufa‘é]ueﬁLﬂsGMﬁIl@!@Fﬂﬂﬂmﬂnlarﬁf@mmam ed |
W th dichlors)@rﬂlih I r i hase. is dried filtered and concentrate
to give 870 hy o'fgggf‘f’&@'\?’h‘rg’t 2ﬁgr gfd%cﬁflerw%_ts:stg&eig_ ﬂg@ogbqﬁ)gpe(emapﬁ sfor: n z

333 anu; rt 4hbus B0 mihetes?2WditseigRideiell and the resulting mixture is extracted with
(+)-N-[4,6-D ch|]oro-3-(benzof uran-5-yl)-2-oxo- 2, 3-di hydro- 1Hi ndol- 3-3/1] -
2- (4- et hyl pi plEYa3seiate Jheckroanicadaseds isepataied aub heier ANazS0y, filtere

25U1) 2 G orandldnfedla keSS AL ESHRE N Wik s B el e
of tol uene, Wagtedrwithf 1) yscidtlim éyanskide 2blutlonoThehdrganiecstiade shdmsd dosar e
placed in a l{!gé@(g;,bfﬁ’}etrgdnggd evaporated under vacuum. The solid is taken up in ethyl
ether and filtered off. 4.2 g of expected product are obtained.
TLC: 6/4 hexane/EtOAc, Rf = 0.35
15
(i) 3,4,6-Trichloro-1,3-dihydro-3-(benzofuran-5-yl)indole-2-one
4.1 g of the product from the preceding step are placed in 40 ml of
dichloromethane in a round-bottomed flask equipped with a magnetic stirrer,
and under a stream of nitrogen. At 0°C, 1.7 ml of pyridine and a mixture of
20 1.4 mlof SOCl; in 30 ml of dichloromethane are added. The resulting mixture
is reacted at room temperature and then poured into saturated aqueous
NH4Cl solution. The organic phase is separated out, dried over Na,SO,,
filtered and evaporated under vacuum.
TLC: 7/3 hexane/EtOAc, Rf = 0.65
25
(iii) 4,6-Dichloro-[[(1S)-2-hydroxy-1-phenylethyljamino]-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-phenylglycinol are mixed together under a stream of nitrogen.
30 The mixture is left to react overnight at room temperature. The solid formed is
filtered off and the filtration liquors are evaporated to dryness and purified on
a column, eluting with 8/2 hexane/EtOAc.



flask equi pped with a magnetic stirrer, and under a stream of nitrogen. The
30 m xture is reacted at 110C for 4 hours and the reaction mxture is then
poured into water and extracted with ethyl acetate. The organic phase is

dried over Na2SO4, filtered and evaporated under vacuum 900 ng of a beige-

I d | I.ned, which produgt is purified._g col flash
ggrglr:;'?ogfgpw)géfWB& 78/ 2 cycl ohegane/ hyl acetate HCQI@P@%IIWB% I n 630
ng of the expected product. TLC. 1/1 hexane/Et OACa Rfd: 0.5 5 (i il)3 -2

+)-N 4, 6- Di ghl - (henzof uran- 2-y1) - 2-,0x0- 2,36} Q- [ - 3- - 2-
E42 et Lyl pi peg'raééioémBi?efgg%og%raéﬁ%gg?t’ df%lgrfc@"‘?hé 1??092%@&%%@%38&'@8'{% ng
step, 0.15 npolaf isunedrrepibesingdi ne (d = 0.899), 0.2 g of potassium

carbonate and 0.1 g of sodiumiodide in 8 Ml 10 of DVF are placed in a
round- bottomed fl ask equi pped with a magnetic stirrer. The m xture is

eacted at S5 95 Aips s AL LARShES DAL AR ES |0

wat er and e aceta an S dri éd over

Na2SOH4, fii | t e2ddy afthepegaiucabbthingdiar theaprasadingOstepun of rrﬁbith_reﬁ@f pPeshapsi ng
to the title ElraOdUCt are obtained in free base form Formation of 15the

oxal ate is oHFRlorygethaneand leunlgt methano! 262 seadiedcbebre of PiQdsk 8@ a

sol uti on of dded'fitithe IMbAGE! R1FeactBd HEULH! Mnlost %egdglsgg{dl}r;g[)ﬁ%:to

give 120 ng o e title product, 1nt ormof a wh
192- 196C; [ awsultingedixtureds @vapdratedid/tiyia@ss aht thiyReEd 2@ isltaldsivRisin( e

NSOI210) - Tag e o iy boved by St s HhiehLonoh D o
J = 9.0z, drighnic/piabe®.dribld) filtdrefarideontcent@téy. he r@é}dq@isqgiélb%y ihd
8.92 (s, 1H), 10.07 (s, 1I—P. LO Ms: (MrH) + = mlz 487 anu; rt 4.7 mnutes
(met hod A) 2Bixture of 36 mi of 3N hydrochloric acid and 3.7 ml of methanol, and stirred
overnight. The resulting mixture is concentrated and the residue is diluted
with a mixture of water and dichloromethane. The organic phase is washed
with 1N hydrochloric acid solution. The aqueous phases are combined,
15 brought to basic pH with aqueous NH; solution and extracted with
dichloromethane. The organic phase is dried, filtered and concentrated to
give 870 mg of solid white product.
m.p. = 215-216°C
LC/MS: (M+H)" = m/z 333 amu; rt = 5.3 minutes
20
Example 1
(+)-N-[4,6-Dichloro-3-(benzofuran-5-yl)-2-oxo0-2,3-dihydro-1H-indol-3-yl]-
2-(4-ethylpiperazin-1-yl)acetamide and its oxalate
Method A:
25 (i) 2-Chloro-N-[4,6-dichloro-3-(benzofuran-5-yl)-2-oxo-2,3-dihydro-1H-indol-
3-ylJacetamide:
0.87 g of the product obtained in Preparation 2, 30 ml of toluene, 0.21 mi of
pyridine and 0.21 ml of chloroacetyl chloride are placed in a round-bottomed
flask equipped with a magnetic stirrer, and under a stream of ﬁitrogen. The
30 mixture is reacted 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 NazS0q, filtered and evaporated under vacuum. 900 mg of a beige-



Met hod B: 1) Under a streamof nitrogen, 1.23 g of PCI5 are placed in 40
m of anhydrous dichl oronethane cooled in an ice bath, followed by slow
addition of 430 ng of the acid of Preparation 1. The reaction mxture is
left to act at 30 0C for 10 minutes and then at roomtenperature for 3

hour s. g of the product from Preparation 2 iS sus en ded
in 40 n of Wh%’@?&ﬂ ane under a stréedm of ni t r ogen PGIIFREAREY05(207
addition of 1.3 m of pyridine. The mxture is cooled in an ice ba’ah The
sol ution pr redln:L vvlsead,the mxture is st at
roomterrpera lereldo"?O'lS%@rquE%meﬂ’uéNl?gléd)cr?‘alﬁ ClisqUiified; Q0 gogelmn ch?

and extract aﬂnerialtbqnaFuy @&@ &re 8/2 clBRhBkSRS efhyP HREEatk Sm 3@&:@9%%
saturated NaHCO3 6 i on ried over Na2SO4, frltered and evaporat ed under

vacuum 700 &4p mefrth@reemgetedcnredm@d solid are obtained, which product is
purified on g &0l MRS I% ﬁg o(ggt ography using 1/1 ethyl
bt

acet at e/ met handl 'as &ruen i'n 440 ng of product, taken up in

I sopropyls et her so as to obtai n 350 ng of-the title 10product in free base
form mp 63 [ aDl c = 0.1052 wt% in MeOH, NWR S%ppm
DVSO- d6) : 0. (g)g(-l( N- [{g &Dlﬁh@rqa@ (b@ny_ofugaryg X h2-qro=2,3- ththro-ﬁHnch—ngl]

0.2 472 gl fficdagiter) = 15,1 1 3,000 (6 0 = 15 s
7.20 (d J 9.6817 bizthel phodutt 2bn( tik plecedin® stép, aNd5 RnIOOﬁNrethprJpéraiﬁhe( d, J
iy olgz 71“& ét&%%) zfg?LSJtPf:/Bgtafiwm’ caiDaels 239 Ging of sodilin Pl 8anl
g {rﬁé Ihgg 16I) HUJ?E’%Q "iced GR" &l BEnkDbtiindd a8k | HLIMIKIFWEN G ladiatd
stirrer. The mixture is reacted at 60°C for 4 hours and the reaction mixture is
then poured into water and extracted with ethyl acetate. The organic phase is
dried over NaySQ,, filtered and evaporated under vacuum. 200 mg of oil
corresponding to the title product are obtained in free base form. Formation of
15 the oxalate is obtained.
A solution of oxalic acid in acetone is added to a solution of the product in
acetone. The resulting mixture is filtered to give 120 mg of the title product, in
the form of a white solid.
m.p. = 192-196°C; [ap] = +160°, ¢ = 0, 1166 wt% MeOH; 'H NMR &
20 "HNMR & (ppm, DMSO-dg): 1.16 (t, J = 7.1Hz, 3H), 2.67-2.86 {bm, 4H), 2.87-
3.14 (bm, 6H), 3.20-3.32 (m, 2H), 6.92 (s, 1H), 7.01 (s, 1H), 7.20 (s, 1H), 7.25
(d, = 9.0 Hz, 1H), 7.53 (s, 1H), 7.64 (d, J = 9.0 Hz, 1H), 8.02 (bs, 1H), 8.92
(s, 1H), 10.07 (s, 1H).
LC/MS: (M+H)" = m/z 487 amu; rt = 4.7 minutes (method A)
25
Method B:
1) Under a stream of nitrogen, 1.23 g of PCls are placed in 40 ml of
anhydrous dichioromethane 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
30 0°C for 10 minutes and then at room temperature for 3 hours.
2) Separately, 1 g of the product from Preparation 2 is suspended in 40 ml of

dichloromethane under a stream of nitrogen, followed by addition of 1.3 ml of



25 Male Gl CDBRrats (Charles River, Italy) weighing 150-175 g were
housed in a chanber at regul ated tenperature (221C) and humdity (5510%
and with a 12-hour |ightness-darkness cycle, for at |east 7 days before
their use. Feed and water were available ad libitum The feed was renoved

18 hours betf (?fb? ing the animal s,,The rats were L)
cervical di s‘?gjéza szzgg and t he storracr%3was r enoved sgiglggg{z{)ﬁﬁg%%ﬁed
al ong the shorter curvature and placed in a Krebs sol uti on (of conposition

L e, 4MGLG B fﬂgturezrs ol Iy ﬁor angi?sacrl(%luao areg '\lﬁr‘gog

5.6 glucose) e ani na wer e cared I ced "accordi ng
Sanof i - Aventadsledrdrepwire amhthecratkéurefis stifred satmmt@mperﬁtermf@ﬁ' lopgdtour.

princi pl es governing the care and treatnment of |aboratory animals (EEC
Directive 86/609, DIL358, 1, 12 Decenber 1987) Strips of appr oxi rrately 1

cm (5 mm wi daye ﬂéacﬂ@ﬁt r"n'o&ul% fsumgdvvafoe war 8 k@@@dt ﬂﬁh'é%ﬁ | axis
wth the

and suspended in of bath tilled rebs sol uti o and
aerated HitHhe gmm wrseds washed siithr satutatedsNaHEO weodlation, dtlad nedbrat a

t I of ch tyl chol
brecursor) NerSt pREEY; Aubraarainar bpast NACHa n ) fitnelash’ PRATSS or)
were added Tc@lddiféd@ﬁtjuéﬁe d&atr@drammpmtﬂmm@gmﬂsa’% BN@sAnCOPLERRL | ONS
(Depoortere et al., Eur. Phar macoL 515 168, 2003; Dass et al.

Neur osci enc&8ramstogtaphy usiag 121)63))/1 apstste/mathanoltasseltient o wbtain i4dilt gt ed by

ol aced at 1 A0 ROP S JoETH Ukt kEbicp] Sl &0 el ' Bhlein 2o mian I e

el ectri gofi @Ir@kj@dtumwe@tljay@mﬁﬁ performed with 15 a Power Lab stimnulator (AD
Instrunents Pty Ltd, le Hill Australla) coupled to a nultiplex pulse
pr opel | er (UQ;E Bak44- é48 \Qar[@B]e- +2420, p)= PAGSZMt%in MeOHiscand. J.

Gastroenterot 12, 1209-1214, 2004). The supranaxinal stinulation was
applied to create maxi mum contractions (20 Hz, pulse width: 2 mlliseconds;

5 volts; batNiiRt lﬁaﬂprpsn,eMSO-Zia)‘d(mB ¢s.J 2502 X .3HYe 2129 td)el 207 Quﬂzezm) was
r educed to %b:yu n a b%a}fé Sti | ati on Q(§i50% reducti on maxi mum
contractile ;S’E‘Psé;‘H %@Ht%c O%Q r @, et oda. E)E?l),c%ﬁﬁut eﬁd w Fh a
dat a re@9rd'16 Zf?bi SJS¥5|t7e ( Rpwer. Eild Chars 13, %ﬂﬂﬁ??t g iﬁbc
ucer ar e e, It t al

i sotonic tran Basi | V) via preanplifiers (
Bri dge Anp) 7.20 {&rJ st 4l Hi z &), o7hz4c(ddpdm B8 H«zrarrcbﬁpiblﬁze‘l EWNTI58t (el eur ves

onect A R R L At 28 1 Rl
el ectric-fiabdrstd Apation was used for each strip as reference (100% to

classify the responses per test substance. The agoni st concentration
produci ng 50% of the maxi num effect (EC50) was cal cul ated using a

four- paﬁgne‘_%rlmlsq?mtl_‘)c = m/z 487 amu; rt = 4.7 minutes (method B)
The compounds according to the invention underwent in vivo studies.

in vivo test

25 Male Crl CD BR rats (Charles River, ltaly) 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 /ibitum. The feed was removed 18 hours
before sacrificing the animals. The rats were sacrificed by cervical dislocation,

30  and the stomach was removed surgically, opened a!ong the shorter curvature
and placed in a Krebs solution (of composition (mM): 118.4 NaCl; 4.7 KCI; 2.5-
CaCly; 3.7 NaHz:PO4; 1.2 MgS0O4; 25 NaHCOj3; 5.6 glucose). The animals



30 nodel according to Ratkovsky and Reedy (Bionetrics, 42, 575-582, 1986),
w th adjustnment by non-linear regression using the Levenberg-Mrquard
algorithmin the Everstat software. The pKb val ues for the antagonists were
cal cul ated according to the Cheng-Prusoff equation (Kenakin et al.,

Competitive ' Phar macol ogi ¢ Angl ysis of Drug-
I nteracti on,w??ggg‘gpﬁﬁosr?, 331- 373, Phil ddel phia, New Yﬁ%@ﬂﬁosozm

Li ppi ncott, 1997). The conpounds of formula (1) show antagoni st activity
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bi oavai | abi | {2 Yedeftero! 05, SIHLF 'a}ﬁp??(xiﬂ%‘?elg?t%%:ﬁéﬂknofvﬁﬂe)t B?rﬂastric
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treatment orwpskingnt 1@npM efardhelise glacsatylghelése neresurses) candl # nudd Thus,

For regutat i ROT e BorBiddRndrSGitsaBs MiTP0 Rite Aty o Gl ana
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coupled to a multiplex pulse propeller (Ugo Basile, Varese, Italy) (Fukuda et
al., Scand. J. Gasiroenterol. 12, 1209-1214, 2004). The supramaximal
stimulation was applied to create maximum contractions (20 Hz, pulse width:
2 milliseconds; 5 voits; batch trains every 2 minutes, 150 mA). Next, the
20 current was reduced to obtain a submaximal stimulation (50% reduction of the
maximum contractile response). The contractions were recorded by computer
with a data recording and analysis system (Power Lab, Chart 5) connected to
isotonic transducers (Ugo Basile, Varese, ltaly) via preamplifiers (Octal Bridge
Amp). After stabilization, concentration-response cumulative curves for
25 ghrelin (0.1 nM-1 pM) were plotted, with and without incubation (contact time:
30 minutes) of the antagonist molecules. Supramaximal electric-field
stimutation was used for each strip as reference (100%) to classify the
responses per test substance. The agonist concentration producing 50% of
the maximum effect (ECsp) was calculated using a four-parameter logistic
30 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



The sai d excipients are chosen, according to the pharmaceutical form and
the desired node of adm nistration, fromthe usual excipients known to
those 10skilled in the art. In the pharnaceutical conpositions of the
present invention for oral, sublingual, subcutaneous, intramnuscular,

i ntravenous, wipipdodaggal , i ntratracheals, intranasal, pOCBRRIGI MOS0
rectal admnistration, the active 15 principle of fornula (I) above, or

the salt thereof, may be administered in unit admnistration form as a

m xture W t hreasi¢iatedr cadudedingc eyt il CREGEFrasdfs, eoatior Nidehakivd Bunan,
bei ngs, for the prophylaxis or treatnent of the above disorders or

di seases. 20FP@PERHOpANMRGORIEM:  HAfrarAIAN0NAE or\nalYSiE i 0fc! Dag-hregepteut e
forms such apdalhs 53rdSéHi{iorﬁ)rSéS‘I@%ﬁ,glshilﬁb%ﬂﬁrﬂé,eﬁFvvp? 'Ravedt Z;Q%i%ot%nd

oral solutions or suspensions, su ngual, ‘buccal’,” i ntfatrach
I ntraocul ar W97intranasal admnistration fornms, forns for admnistration by
I nhal atign, topical, transdermal, subcutaneous, intramuscul ar or

i ntravendus administration 25 forms, rectal admi nistration forns and

|l ants. Forhd @BirRunBBRY RANLRN() ShBC ARRRIBARE REGRF RGO gnkaent T on
may .be used in creans, gels, ointnents or tions. y way exanpl e,
a unit adni rmeseptat with ICes walats sanging frond 5at@Evdandy xt0tMe 30i nvention in
tabl et formmay conprise the foll ow ng conponents: Conpound according to

the invention50.0 ng Mannitol 223. 75 nmg Sodi um crosscarnel | ose6.0 ng Corn
starchl5. 0 mbr example, the compound of Example 1 has an ICs value of 2.2x10°8M.

10
It is thus seen that the compounds according to the invention have antagonist

activity towards the ghrelin receptor.

The compounds of formula (!} demonstrated advantageous pharmacological
15 properties such as bioavailability, toxicology, selectivity and metabolism, for
the development of a medicament, in particular medicaments for preventing

or treating any pathology in which the ghrelin receptor is involved.

Thus, according to another of its aspects, a subject of the invention is
20  medicaments comprising a compound of formula (1) or an addition salt thereof

with a pharmaceutically acceptable acid.

Thus, the compounds according to the invention may be used, for man and
animals, in the treatment or prevention of various ghrelin-dependent
25 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 io the
invention are thus particularly useful for preventing or treating obesity,

30 appetite disorders, diabetes, excess weight and/or the effects thereof.



Hydr oxypr opyl net hyl cel | ul ose2. 25 ng Magnesi um stearate3.0 ng 5 Via the oral
route, the dose of active principle adm nistered per day nay be fromO0.1 to
100 ng/ kg in one or nore dosage intakes. Via the parenteral route, it may
be fromO0.01 to 10 ng/ kg/day 10 There nay be particular cases in which

hi gher or | 209pagPRear € appropriate;,such dosages %ﬁ%@ﬁgﬁgbzéf om

the scope of the invention. According to the usual practice, the dosage
that is appropriate to each patient is determ ned by the practitioner

according tOA&élﬁdmngooranémEr”bﬁtifété Ir,g%pé Noredeh@Nhy A" TaRARAS >t f the

said patient. 15 Pdssible conbination resent 1nvention al'so rel ates
t o conbi nat i PMymMEceptiealo compositionsprmmplising aes cadivegptinciplee 4 weentdwmnl of

| f | | i t,h ti ' ~edi ent .. 20 As ti
Phor ed ent (Sferdind © bk EVeofibrihess Ginaecedica <mnsaiartn oA Aon may
be made espegffaltive @bsar i atoRaSI bieaddmpolndli2B8Hifry 38 SRESinvaRtb! 8P a

ri nronabant, mefformn or sul fonylureas. 25Accordi g& to another of its
aspect s, 3t hePhprawseuticaieneceeptableo salt attberacd, aandt hadof cat t least i mpet he

pat hol ogi es 5%@%%09%3{&6%@18@%@1) rti ses the adm nistration to a
ac

patient of an erfective ’doSe und according to the invention, or
of a pharmaceutically acceptable salt thereof. 30 According to another of

its aspects,_the present invention also relates to a conpound of fornula
(1), or a phHi¢raRERXCHRIENS aecopsanl accorfingin thepharmageuticaliormgndithe

pat hol ogi es dgiatahffle?BPWaminYPat 4R A 8RS TEEFRRMY RRIGR 1otk dB

10 skilled in the art. '

In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal administration, the active
15  principle of formula (1) above, or the salt thereof, may be administered in unit
administration form, as a mixture with standard pharmaceutical excipients, fo
animals and human beings, for the prophylaxis or treatment of the above

disorders or diseases.

20 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, intraocular or intranasal
administration forms, forms for administration by inhalation, topical,
transdermal, subcutaneous, intramuscular or intravenous administration

25 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 of example, a unit administration form of a compound according to the
30 invention in tablet form may comprise the following components:

Compound according to the invention 50.0 mg

Mannitol 223.75 mg



1. Conmpound corresponding to fornmula (0: 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
avai |l abl e positions of the phenyl nucleus, independently represent a
hydrogen 10 at@migodmigogen atom CN, OH7 a (Cl-6) al kylpcor/awpo9@ioses@ | v
substituted with a hal ogen atom or an OH, perhal o(Cl-3)al kyl, (C1-6)al koxy,
per hal o( C1- 3)al koxy, am nocarbonyl, (Cl-6)al kyl am nocar bonyl,

di (Cl- 6) al kysaturocasbeanellogeyl , aryl oxy; heteroaryl; gloemgryl, aryloxy or
het eroaryl group possibly being optionally substituted with a hal ogen atom
CN, OH or a @s{citamhal kyl, perhal o( Cl-3)al kyl or (Cl-6)4RoRg group; it

bei ng unders fromanong R2, R3 an .S other than H
and t hat theﬁg@?&%ﬁjﬁﬁﬁbgg}%wg?gr oaryl group may be o%‘tzlgéﬂ 1y

substit ut ed Maghesiuhestegentieat om CN, OH or a (Cl-6)al kyB.0 mg

per hal o( C1- 3) al kyl or (Cl-6)al koxy group; R5 represents a (Cl-6)al kyl or
(C2-6) al Iéenyl group; 20 n represents 1 or 2; in the formof the base or of
an aci d- addi; S 1 : i - - ,

- C(=0) ( Cl- 6)\3'?(12@'? Sl -r%{tg) Eﬁ’?%? gﬂ%‘?“% ng(é'agﬁgd@w%mﬁdcﬁe‘n%yg)éa@gnt i cal
or differentfromotdt &d 106 mgikgofn bhe @vaidrabiasagesintakass Vid théepareatyrhl

gtjcge?a_ g;&ﬁﬁ&ﬂf@%&ﬁgﬁ@éﬁ@f% EQWS/LS%%Q 5atom a hal ogen atom CN, OH

10 There may be particular cases in which higher or lower dosages are
appropriate; such dosages do not depart 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.

15

Possible combinations

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

20
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.

25 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.

30 According to another of its aspects, the present invention also relates to a
compound of formula (l), or a pharmaceutically acceptable salt thereof, for

tfreating the pathologies indicated above.



(C1-6) al koxy, perhal o(C1-3)al koxy, am nocarbonyl, (Cl-6)alkylam nocarbonyl,
di (Cl1-6) al kyl am nocar bonyl, aryl, aryloxy or heteroaryl group, it being
understood that at |east one fromanong R2, R3 and R4 is other than H R5
represents a (Cl-6)al kyl group; 10n represents 1 or 2; in the formof the
base or of aw@eopfh/aethgoi on salt. 3. Conpgund accordi ng li(?]r 0TdAHs8507
such that, in the general fornula (0: 15Rl represents a rogen atomor a
-C(=0)(C1-6)al kyl, -C(=0)aryl or (Cl- 6)al kyl group; R2, R3 and R4, which
may be identical or different, |ocateglogpnmy of the avai | abl e positions of
t he phenyl nucl eus, independently represént a hydrogen atom a hal ogen
atom or a (Cl-6)al kyl or trifluoronethyl group, it being 20 understood
that at |easj onec FYBLANRIY other than H, R5 represents a
(C1-6)al kyl gr oup,Bn regr ese'ﬁe@éoﬂgﬁgqg%%ﬁ%m formof the base or of an
acid-addition salt. 25 4. Conpound accordi ng to any one of the preceding
clains, such that, in the general

//\N—-RE

5 in which:
R1 represents a hydrogen atom or a (Ct-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 phenyi 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, (C1-8)alkoxy, perhalo(C1-
3)alkoxy, aminocarbonyl, (C1-8)alkylaminocarbonyl, di(C1-6)alkylamino-
carbonyl, aryl, aryloxy, heteroaryl; the aryl, aryloxy or heteroaryl group
possibly being optionally substituted with a halogen atom, CN, OH or a
15 (C1-6)alkyl, perhalo(C1-3)alkyl or (C1-6)alkoxy group; it being understbod
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;
R5 represents a (C1-6)alkyl or (C2-6)alkenyl group;
20 nrepresents 1 or 2;

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

2. Compound according to Claim 1, such that, in the general formula (1):



Rl represents a hydrogen atomor a -C(=0)nmethyl, -C(=0)phenyl or mnethyl
group; R2, R3 and R4, which nmay be identical or different, |ocated on any
of the 30 avail able positions of the phenyl nucl eus, independently
represent a hydrogen atom a halogen atom or a methyl or trifluoronethyl

group, it beww?20ngeexdgood that at | eastroone from amonpdERFrrRBI16/0800Y 1S
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. 5
5. Conpound aRd¢orafiregettts anyydrgenf atdre pr exq@i n@)atkyi NE(=0HCIB)alkyd or
conmpound No. C;cI( _

(+) - N-[ 4, 6- diSRPIRY! §1QUR Nz of ur an- 5- y1) - 2- oxo- 2, 3- di hydr o- 1H i ndo1- 3-y1] - 2-

(4-ethyl pi peRgzgﬁ‘?Tt %h%%é@vﬁf@hdﬁiag l?\%tlclﬂﬁ\t c8l G}Qiﬁéraﬁt QBé&egrorf Pgnof he (1)

acid-addition s roces r preparing a co
accordi ng t caaigblEngosifiord af e gheng! Suclelhs,nmd:e;mndmﬂiylrepﬁelseht ahydargen ses a

ahi ch ReS RPGRY Ra THSEE BB nGivatdr g (6 1aHglshepeimaeGindaio 5
Feact ing the e e B ! PR BT (T ER AR o
general for ndj(@-@)@Wylan‘\mmbomﬂ%@&%BPﬂﬁXFRQleé@EmQI? group, it being
understood that at least one from among R2, R3 and R4 is other than H;
R5 represents a (C1-6)alkyl group;
10 nrepresents 1 or 2;

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

3. Compound according to Claim 1 or 2, such that, in the general
formula (I): _
15 R1 represents a hydrogen atom or a -C(=0)C1-6)alkyl, -C{(=Q)aryl or (Ct-
6)alkyl 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
atom, a halogen atom, or a (C1-6)alkyl or trifluoromethyl group, it being
20 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.

25 4. Compound according to any one of the preceding claims, such that, in
the general formula (l):
R1 represents a hydrogen atom or a -C(=0O)methyl, -C(=O)phenyl or methyl
group;
R2, R3 and R4, which may be identical or different, located on any of the
30 available positions of the phenyl nucleus, independently represent a hydrogen
atom, a halogen atom, or a methyl or trifluoromethyl group, it being

understood that at least one from among R2, R3 and R4 is other than H:



- and then in reacting the conmpound of general fornmula (111) obtained

with a conpound of general fornmula (IV): 5 ri?1-R5 HNI 4
R3, R4, R5 and n are defined as in the general formula (1)

(W in which R2,
and Hal "

represents a hal ogen atom 10- optionally followed by the step that _
consi sts i n waaQuieygoidze product of formyga (1) obtai ”%T/Ml}f\?ﬁoﬁﬁ :?i
I'n :

equal to H with a conpound of fornula (10: R1-Hal (Il

which is other than H, is defined as in the general formJIa (1) and 15Hal

represents aRBakbpgsent @metBylPelnees23r68Ydrogp;t 0o C ai m 6,
step that consists in reacting the said conpound of general

with a conpolif@rieeenisnePas; fornula (VI1):
in the form of the base or of an acid-addition salt.

conprising the
formula (V)

5 &, Compound according to any one of the preceding claims, chosen from

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;
in the form of the base or of an acid-addition salt,
10

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 consists in

reacting a compound of general formula (V):

15 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 (V).

Hal"
Hai'*( _

O

20 VD

in which Hal’ and Hal", which may be identical or different,

represent a halogen atom;

independently



in which R5 and n are as defined according to any one of Clains 1 to 5;
optionally followed by the step that consists in reacting the product of
formula (1) obtained, in which RL is equal to H with a conmpound of formula
(ID0 Rl-Hal (11) 5in which RL, which is other than H, is defined as in the
general formit@2010/09a289Hal represents agjhal ogen atom &ﬂm%@mfs@ﬁm
preparing a conpound of formula (1) according to any one Clans 1
to 5, characterized in that it conprises a step that consists |n 10r eacti ng
a conpound of agetreraih reacting the(odvhpound dMendral fohhala P, ottainead R4 are
defined according to any one of Caims 1 to 5 and ALK represents an al kyl
group. 1510. Process according to C.ak, 9, conprising the step that consists
in reacting the said conpound of dénerpl fornul a XVI) with a conmpound of
general formula (VIl1): HOOC NR5 in W are defined according to
any one of Clains 1 to 5. 11. Procecm’(fgf to any one of Clains 6 to

10, conprising the

i)

with a compound of general formula (IV):

5
[ Ny~R5
HNtV+JF
LW
in which R2, R3, R4, R5 and n are defined as in the general formula ([) and
Hal” represents a halogen atom;
10 - 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
(16):

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

15  Hal represents a halogen atom.

8. Process according to Claim 6, comprising the step that consists in

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

~RS5
HOOC/\NQ

n

20 (Vi)

general formula (VII):



subsequent step that consists in separating out the desired conmpound of
general fornmula (I). 512. Conpound of formula (II1): (Il1l) in which R2, R3
and R4 are defined according to any one of Clains 1 to 5 and Hal "
represents a hal ogen atom 1013. Conpound of general formula (XVI): (XVI)
i n which R2, WR3 28b0fo92e88r e defi ned accor3ifi ng to any one@f/FR@il0®sH200 5
and ALK represents an al kyl group. 15 14. Medi canent, characterized in that
it conprises a conpound of forrmula (I) according to any one of Clains 1 to
5, or an addintwbich$f andh drbizs dﬁmvpdwud:ovduh@t@apylahmeﬂmmsﬂ ty 5accept abl e

acid. 15. Ph e cal characterized in that it corrprl ses a
conmpound of ?@Wﬂﬂ(ﬁﬁ? 3‘”%58# Lf'p[ a&ﬁ?”%ﬁf@ IBfre@ytmgntg\elprpgugt ofderrgula

pharmaceut i c@j bistadfeRe M #Rlch Rl eqeal td ¢, »«Lﬂg\ea orihoftRA gmdl ng to any

one of Claims"1 to 5 for the preparation I cament reventing or
treating obesity, d| abet es, appetite Ridtaiddys and excess WEI ght

1017. Compoung BeRH Whil® iPiheP Bt Oc?efirﬁ%dlastl(r)a tRe gfe%gr TSrsl: I(Bgan0

Hal represents a halogen atom.

9. Process for preparing a compound of formula (I} according to any one
of Claims 1 to 5, characterized in that it comprises a step that consists in

10 reacting a compound of general formula (XVI):

o’ X

(XV1)

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

15 10. Process according to Claim 9, comprising the step that consists in
reacting the said compound of general formula (XVI) with a compound of

general formula (VII);

Hooc [ N-Rs

"~

n
(Vi)

in which R5 and n are defined according to any one of Claims 1 to 5.
20



treating obesity, diabetes, appetite disorders and excess wei ght. 18. _
Conbi nation conprising one or nore conpounds according to any one of C ains
1to5 with one or nore active ingredient(s).

WO 2010/092289 33 PCT/FR2010/050207

11.  Process according to any one of Claims 6 to 10, comprising the
subsequent step that consists in separating out the desired compound of

generél formula (1).

5 12. Compound of formula (l11):

—
0
Hal "
QIZe
N
R4 O
R2 \

H
ainy

in which R2, R3 and R4 are defined according to any one of Claims 1 to 5

and Hal” represents a halogen atom.

10 13.  Compound of general formula (XVI):
o’

(XV1)

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

15
14.  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.



10

WO 2010/092289 34 PCT/FR2010/050207

15.  Pharmaceutical composition, characterized in that it comprises a
compound of formula (I) according to any one of Claims 1 to 5, or a

pharmaceutically acceptable salt.

16.  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.

17.  Compound according to any one of Claims 1 to 5, for preventing or

treating obesity, diabetes, appetite disorders and excess weight.

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

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



