| NDOL- 2- ONE DERI VATI VES DI SUBSTI TUTED I N THE 3- PCSI TI ON, PREPARATI ON
THEREOF AND THERAPEUTI C USE THEREOF 5The present invention relates to

3-di substituted i ndol-2-one derivatives, to their preparation and to their
t herapeutic application. Girelin is a 28 am no-acid peptide hornone
produced mainly in the stomach by a post-translational process after

cl eavage of pre-pro- lin (Kojima M,, 10et al., Na y ;

656- 60) . GWE—T?QSWQSEEB-anogenOUS Iige‘{nd of the gromﬁl&ﬁgﬁﬁgnﬁ@??& agogue
pituitary receptor (GHSRla). GHIS-R is encoded by two exons: exon 1
encodes the transnenbrane domains (TMs) 1-5 and exon 2 encodes TM6 and 7 of
the G protein-coupled 15 receptor (GPCR). The two transcripts have been

i dentified inyheRbioNETEROVATN/ ESG!SUBSTIRUTEDINTHEHEHOR TION,
full-length GPCR (GHS- Rla) and the ot her encod‘:iaﬁr:l_‘g> a %ﬁéﬁ%égcept or
(GHS- R1b) | acki RREFAVBRARION. THIRREGMANSUBENFRARIFHZTIC tivated by
ghrelin and ghrelin mnetics. GHS-Rlb is present in the |iver and ot her
peri pheral tissues, but its function is unknown (Smth R G et al., Trends
in Endogy i nph@gtedast Mebatioh ireate?053-distibstilnted)inddl2-ose alarbatipesr toof
rhodopsin type, with seven transnenbrane donpins of 25 famly A coupled to
Gy/ phosphol ihgirsweparating agertel thair therapeulic ABRICANEE: be coupl ed to the

Gs/ protein kinase A pathways in certain tissues (Ueno, N et al.,
Endocrinol ogy, 2004, 145,4176-4184; Kim MS. et al., /nt. J. Ooes. Relat
Met ab. Di sOGHrelin280 28 28nind2eid p2plifle honnene srrodgted maindy dhihe siemagiept or
has the relatively unconmmon characteristic of having siguoi.fi ] tgand-
30i ndependelY acBeEttranflatinnal ProcasS,AlteiarIg3aas P?Q!'e'gfo'gﬁ%ht]A‘?ﬁ%%?A yﬂysi oL
Endocr i ol b 0 8802-E388-:653 3Bhrelin- @ h eyl syepbus X igaesis b0 theof

ghr el iJ:ﬂﬁav%{b%g’e#ag%%uﬁn%%%eﬁe%'ﬁg%ﬁughti ssues _sucdr? as thgi nt esti nes,
the pancr eagrovithéckindneysecratagogueriteitary seesnior {@HERA@ént a, the testicl es,
pituitary tissue and the hypothalanus (I-form Res. 2003; 59 (3): 109-17).
5 1t has been denonstrated that ghrelin is involved in hunger at nealtines,
and in.the gpidiRatd BhdbicBEdY Stwd hsxobis! Gxoat fingntedes thelerarsamesbnind t he

i ntake of food and increase after neals, reaching_concentrations that are
sufficient domeins{TiNis)e! Ruansbexand emeodest HME ?tﬂﬂg? 88@"6 &ﬁ@@‘?'ﬁb‘f?%e hrelin
sti mul s food, 10 e rapidly and transiently, mainly by increasing the
appeti t ie feé;g&tq{g(dfe@gti our and the nunber of neals. Girelin stinulates
the short-termtaking of food nore efficiently than any other nol ecul e,

i pot ent. (P WOArARSGEPITNaYS Poegy Fantasiise ekt SR 9B8 16 gfel
oz TOBEY koA LEIRANEPOR I(ERSIRABDaNd 1nd @tifreeheddihg &f fect

whet her it rs”inject peri or centrally. It is also the only
manmal i an strhatatederdchptor @&HSdsleckingdT MbsandpacPrly the sutdyeadahthe
appetite and the taking of foqd when, it,.is.adpni r t. uce
VR 60 a Riarkaciyateay shrapond sgrety SUREGHE Ro 1gpRE I Y20
Soc. Nephr Oliye 2P otk nefibhbraltissHRKOBG: itd furceb ib rikhowhn(Smith .G, of

meal s, ghrelin al'so satisfies the established criteria of an

adi posi t y- r al. aTethdsdn fmdectinelogy edd Metabglisna: 2980t e NofY- t er m body nass.
The |l evels of ghrelin circulate as a function of the energy 25 reserves and
di spl ay conpensatory changes in response to changes in body nass.

Ghrelin crogsgsatgeBlo? st Rcopshakyiesrwitn @evbn rrdrasresmblene abmainofof f ood
by acting on certain standard body mass-regul ati ng centres, such as the 30

hypot ha2Bnuiamithé boupibd b rGaimtoshbolinassl Cnidihe SURIRISERRIPY M3 AR be

Chroni c adm ni stration Qf relpn_inc i RV

concert ed aEPVB'ﬁQ%rF%?hQSIPgGL‘}FHbkws?d%g)%ﬁ@?@&sg@ pre"r.‘lglE t§ E?ée{ (gﬁﬂbi ﬁré%%
utilisationgpf FRESEHAIGSy, 20008851 41 7641 84; Kim,0fl. Jlet el.j ntol. @bes.tRelghrel i n
receptor gene causes a resistance to feeding-i nduccra]t?] E@‘lesiit¥’ ar](d :

phar macol ogiMateb5Biseetti, 2§04 2§ 8641 27dyuptarestingly.ANgIQNTEHN T8RPARAF he
body nmass. Jhe existing evi dence . f avoyr,t.he &l g i_n both
in the shorg-l'le t é‘%’ﬁﬁﬁ‘fﬂyt iSEPEHTGR %&%ﬁg&éﬂé}% oﬁg-ﬁ é\r”ﬁgenge@gﬁcﬂgrrelﬁysaﬁgsi s,
thus ek noijdep@hdaht rafistiieiveangalinasBaraedngafentt far, Wneath nEhpbiei t y
and/or slimmng 10di sorders. Ghrelin also exerts both physiol ogical and
phar macol ogifralocsteh Metalon208é, 2BRIder3&E23ahcr eas. Acyl at ed bi oacti ve
ghrelin is produced in the & cells, recently described in the pancreatic
islets (Prado, C. L., et al., 2004, Proc. Nat! 15 Acad. Sci. USA, 101:
2924-2929), potentially providing a | ocal source of ghrelin that acts on
the cells of the islets. Blockage of this function of endogenous ghrelin
by neans of an antagonist for its receptors substantially reduced the
fasted gl ucose concentrations, attenuated the glycaem c novenent and



2006, Cell Metabolism 3: 379-386). Ghrelin receptor antagoni sts could thus
regul ate hunger, the taking of neals and their frequency, and also, in the
| ong-term the weight, especially weight 30gain follow ng diets or

t herapeutic regimens. Furthernore, in the context of an antidiabetic

treat nent, 9@5 gep@goni sts could bepuseful for mpch/RRRDOG/0OAE90

equi librium ween 1 nsulin and glucose for controlling diabetic

hyper phagi a. Ghrel in antagoni sts could thus be used as anorexic and/or

AT CIMACKC IR AN G L S G
5-chl oro- 3, fﬁ%ﬁ%@ ﬂﬁé’lﬂﬂéé‘t}’r@s Ine fancreas the kidneys, the immune system, the

di hydr o- 34 nmet hy perazin-I11)acetam do] i ndol - 2-one and 5 -chl or o- 3- (2-

chl or oacet piactsta BtKetemIcmmem?m tissge el thaihygethaamsue (é'@ﬁ@bdﬁ@% as
synthetic i t r 1, 3-di hydroi ndol-2-one derivatives

3-substi tu@g’h‘%wﬁgﬁbg 1ﬁlﬁf‘bﬁgenous group and having affinity for vasopressin
and/ or gxytocin. 10 One subject of the present invention is conpounds
corresponding to fornmul aSiT ag n which: ?a. | ?VII|TTS| MW

151 epr esentishas bepagldenmsistas th (&ﬁkﬂe“rbdsr'@}é@fégﬁﬁt bunger at mealtigiesy and
represent s i Yo Wit of bedi€! 1 ARG ERYedalaRRlN AN HdKE GToNg X
and Y repr &L &Y r represents an ar or he eroar group optionally
subst i t ut edogd tamdoineraase2aftaromealsy beau:rtmg mcemmawdsnsrﬁ;at e |sai|ﬁtmemaio or

per hal of CLSSTRIR NURder b enicjaenf Farh(03e%)a kbR REEIA L. R
repr esegzs ||ggh¥df§%@§' ﬁ]d)%a‘?l%le%ﬂgc%&)lﬁi by mcre%scrirfq (thel - Spptive i@edrr@( 0)aryl

group; e 1dentical o ferent, | ocat ed on any
of the avalbledﬂlahlmupm‘ldtthenmmbemh‘énﬁmﬁhrmnlﬁlmlaﬁasdbﬁeﬁﬁ@éﬁﬁrm ftdesent a

hydr ogen om “a hal ggen at al 0 1y
substi t ut e(?fV\f H 195 86&?”5‘?’0 g:t:ter g{oﬁ%q@%, fvi%') 5'%( e%%e?géh ?gl koxy,
per hal O(Clne&)r é;ﬂt@evamtwmﬁérbnrwbpp(&hnéwéqu@memc(w@nwm et al., J

di (C1-6) al kyl ani nocar bonyI het eroaryl ; the aryl, ar | oxy or

heteroaryl Hblﬁf’%@gﬁpblﬂﬂefﬁéh%%pﬁ%@gﬁﬁgﬁ)s loxtavent Ferelin i URIaNS! i8gEn at om

bei ng. {Rcer 2PoslY Rtk iy srBft WHethcry RUflcRCq BErpioral Bl IOP 1o

and that the aryl, aryloxy or het eroaryl gr oup may be optionally
substituted wth haI ogen ataom - 6

per hal o 01?@)3&}’%9/ %P”W@ia@f’%ﬁ N %ﬂﬁ? {t‘ﬂgh% @i@#ét%d teeagpaikiA or
(C2-6)al ke’\?&r Q %Bﬁeﬂt)é”aﬁ@pt'h%s%l&ﬁg lofOfock WHérJﬂ it ke AxGhideren &f
5-chl oro-3 or ophe

di hydr o- 3121L(rmanﬁetwlyllcp|hﬁé? aet al 1y.phdebesi 2805 eI 11BLAVWYThe lco@belinds of

formul g,(1) nm, one ric carbon atoms. They may thus
exi st ?pl 'Cz‘tr'&r‘ér? ﬁv%ﬂgﬂf’i%%s %éxg.iqg@t er eoi soners. 20 These enanti omers
and di astereoi soners, and al so m xtures thereof, including racemc

m xtures, form part of the invention. The conpounds of formula (

exi st in tReyosemsorfoleisthe pitisdipnLfi mealsdohrain elaotsetlsfﬁﬁcth%@ﬁiabll%ﬂe%a| ts

phar nhceut e ok BECRERY-BletheRimide e T AR 1 Ihate o

useful , fomoeyarmse, Ty iowsisfofi garelin lmumen@ tehdunctigro widheontagymul a
(1) also form part of the invention. 30In the context of the present

i nvent 28n, r@Wﬁ%lﬂ”@vﬁ"ﬁ@aMéﬂmﬂQnS@ﬁ%WaﬁﬂﬂW@es 'na{eﬁ%@@f@ew ahdyigesani bedt i ne, a
chl ori ne, sﬁm ne or an iodine; an al kyl group: a linear or branched
saturat ed aI I phatic group. Exanples that may be nentioned include a
(C1-6)al kyI group containing from1l to 6 carbon atons, nore particularly

Cl-4)al k whi ch may represent th o] [, butyl,
.(sobu%w yrGhrePf'ﬂ 950 Sttepb'a?rdéarﬁ@hpﬁrr&cﬂrﬂe a%viarté%ﬁﬁ%#atsiﬂiﬁ:@ eRtiBy "
nmonounsat ucafird 8R BOkYHNSE] a"f‘tﬁeg ﬂ‘%/ Hﬁ%&lrégll%\ﬂHB Eéﬁﬁf’éés'sﬂgh EQrtlﬁxa”p' e,

one or two unsaturations an cont alning from?2 car bon “at ons;
30  hypothalamus, the hindbrain and the mesol:mblc compensatory system.



- 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 10 in which one or nore hydrogen atons have been replaced with a
fluorine atom a perhal oal kyl group: an alkyl group in which all the

hydr ogen at replaced with hal ogen ato ,
perfluoroaﬂ@&fzagﬁﬁgﬁzgr group in mhichgall t he hydrgggﬂpg?gﬁgnﬁgggogeen
replaced with a fluorine 15 aton1 an alkoxy group a radical -0-alkyl in
whi ch the al kyl . group. i d, above

hal | kox
radi cal - 0-pRIOR @Qmws?r omhp réhefﬁl@ p'QPFﬁﬁsgﬁl ﬁ’iﬁ tgor %@S@S ai d%‘??ﬁ%o 2
above; mntdc{?{éeﬁﬁyoﬁgﬁg%ﬁ thEQékiﬁ%%‘Fﬂicﬁi Pler ékﬂmérﬁdﬁ@lrr@@ﬁﬂhﬁémmsat&m aryl

group: a cyclic a rou tai ning bet'ween and 10 carbon atons.
Exanpl es ofofa@bugzesuﬁmr@mtahablaben rm‘r@hfehlédll’l @fc’lh@d@hrﬁli@rf?peﬁm gRijsht hyl ;

25" car bon_ HEHRESaRt (ESRATGE rip DEvaRur dobm oS RVE, B OpEiERlogeal® 0

ni troges, %Mﬂﬂﬁg%'fgﬁkélfn%dugé@ﬂ@ idgakef offfobe apartik b@ﬁ?wﬁéss hat may be
mentioned include fuaryl, pyrrolyl, imdazolyl, pyrazo t hi enyl

oxadi azol yl, oxazolyl, isoxazolyl, furazanyl, thladlazolyl thiazonI,
i sot hi azol .4yl z 1Y oD and
al so the Cﬁ'}%%*&hﬂ%’ﬁ@{’@%&% s‘al“"’frrsegl)%lrf ‘an‘g %6?71%%3 Or%\@m%ﬁt]ﬁgﬂg enyﬁﬁgroup,

for instandermdnitiatibh ofhesss aperanddemm enkegz hoimcaztases, thts makimp i he
compounds of formula (1) that are subjects .of fhe invention, oup of
conpounds |%ttr66h‘éﬁlt?[£i€gdaﬁyat H@Q!Qﬁf’ﬁ%bj der figgatingi obesiy ardipe gﬁ?@"% aryl
or hetqboard/gorgje%;p optionally substituted with one or 5nore substituents,
whi ch may be i1dentical or different, chosen from hal ogen atons and
(C1-6)al kyl, pethal o(C1-3)al kyl, {»Cl 6) al koxy and aryl groups;

EprESent S iR S8 A8 g S e SR B 3>'ﬂf 5 ent,

| ocat ed on &iypdphet B@né@aé\/%&;@%cﬁ bﬁt?eﬁit'ﬂlbog‘ﬁreﬂﬁ .bm@rolahe@almnm@l @L@sus
i ndependently represent a hydiogen atom a hal ogen atom

(Cl- 6) al kylrecpethhdesgritidBndhk pancreetic iglpts (R0, Gdr h@mai( @1103) &W@Waﬂ

am nocgr.bon 1- 6).al.ky. m a | saryl,
ATyl oxd Bor e S5 w3 AR 2EERrRY g B, RO S BACEOSRY pr iy
anmong R2, Fghramd thét iastohethd hagelld ol 35 iSRS eBRRkEgE dfChid fandtidn of oup.
Anong the conpounds of fornmula (1) that are subjects of the invention, one

group of ccenmngenousghrelins bytroeans bf anantegenisuinddtstiecepisire subsiaasalisent s a

" eprosent s 1ARUOR I ety BepeS o ESRGRehs: onteafdibagine CHBPREMIC o

anong X anf}nhﬂvétﬁl@hﬁ%ﬂﬂt incPiasalidher refpoh€dy &5 aguinadurdiyy biugobestolkprhnedal |y
substituted with one or nore 25 substituents chosen from hal ogen at ons,

pr ef er @Rt i ABPLS. SHOBRSING @R Infildianisoleapictirelin &) Hacexirol @ing)liarsgaretion vl

tr|fluoror’r|3((§gj&la Y gl /or Rl represents a
hydr ogen at moF(Flar}Bj %}(r %?@1({2@5?%& 59 %?gar'lgwor (C1- 6)al kyl group;
and/or R2, R3 and R4, which may be i dentical or different, |ocated on any
of the avai bIe p S|t|ons of the phenyl nucleus, |nde ndent represent a
?;é(ilrg)gelnkalt tign g EB RETGTIS (Qﬁfsﬁ@r s |IpcreRes? ithie @w%?cﬁﬁﬁ?{ et a :

-6) al ky H0Ykhe9s 9 enst afl, st one
from anong sﬁ%’rretgfrkg qﬂ%ﬁ@i Pstlhgtlﬂler Phanﬂﬁ‘e p%ﬁgl or F@[ repréé@trtl?g % b2
( C1- 6) abkylexgrresgion amdl Dicreagespthesssrisitivityoto BeripmerahisiulinniSeh Yhet lzdse or
of an acid- addltlon salt. 10 rm_%the conpounds of fornmula (1) that are
subj ect s of240ge Q%Mﬁqusmaﬁoﬁﬁ% 8& -oup of conpounds is constituted by the
conpounds for which: represents a single or double bond; and/or X

represents -N<, -CH< or; and/or Y represents >N or >CH, and/or 15 it
bei ng underGhmeadid rebaptoatanItMIstemufd thsaregulpix famgeY treptakienot mealaind/ or

for e Subst 1AL MEL ERFY PO H13 oS dpBAge oy BV Rl s eib oPbelt or '
brom ngg anghimes|Rvidg dFB?EfEJYLther*aﬁéhhc@lﬂégfhwenﬁhE‘Dbtherrhéﬂef v veosEitbyt oas 20

trifluoronmethoxy gr oups and/ o
antidiabetic treatment, ghrehn antagonists could be useful for maintaining the



Rl . represents a hydrogen atomor a -C(=0)nmethyl, -C(=0)phenyl or mnethyl
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, independently
represent a hydrogen 25 atom a hal ogen atom preferentially chlorine or
brom ne, o trifluoronethyl 4group, it bei hat at
| east one fvrvg)mggérrét;’ggﬁﬁg? R3 and R4 is o?her than H; ;rﬁl;lg?igg%%ggents a
met hyl, ethyl or 2-propyl group; and/or n represents 1 or 2; 30in the form

of the base or _of an acid-addition salt. _Anong the co unds of formula

(1) that areSulisuse eteen HesUlinaHt Blsie05s, 8k ﬁ@%fﬂ?%ﬁ'a@%@wm‘a%@?s

constitute +h fag(r?pl r i gA: rr i abNesigr oup

optional | yctglﬁabéshbi tgﬂ \j%ﬂéoodgg tgygnggeuéé%u%gteﬁﬁﬁfsén%f gqumay bg,r

i denti cal agetts,farratiernatolebs ertherteatimenbgbdiabetessanghits etfacts) al kyl ,

per hal o( Cl1- 3) al kyl, (C1-6)al koxy and aryl groups. Anong the conpounds of

formula (1) that are subjects of the invention, nention may be nade

especi akl y pdtehD@phatatd T90C9TABY0YSdescribes 5-ch]oro-3_—ﬁ-chl0rophenyl)~1,3-

10(+)-N-[5, 6-di chl oro-3-(4-chl orophenyl) - 2-0x0- 2, 3-di hydro-1Hi ndol-3-y11-2

- (4- met hyldihydoa>{2r4-mathupinesagiae -yl)acetamidolindol-2-one” and 5-chloro-3-(2-
(+)-N-[4, 6-dijchl - 3- 194 | p = 2-0x0- 2, 3= di - i ndol-

3 y1] -2 (1c%é§%?[9%ﬁr§g%JﬁBi%%@@éﬁ%ﬁlE—é | PRRIUind5I9%X8né: Sofiddiliae- L

[ 4, 6- di chl asyertietictirtbimedintesnydn) 1 23-dihgydadndoiB-dne- détvatides - Bsubsitufeth

15net hyl pi perazi n-1-yl)acet am de . . ) , .

[ 4-tri f | uortieerjogEnAus-@royP@nddnmdng gffisify 191 vaspsessin agiar gxytogin.i ndo1- 3-

y1] - 2- 44- et hyl pi perazi n- 1-y1) acet ani de

(+)-N41-benzoyl-5, 6-di chl or o- 3- (4-chl or ophenyl) - 2- oxo- 2, 3- di hydro- 1Hi ndol 3

-y1] - 2- ( 4- M2hd\supjgot oé then plesdnt anetrdiohde compounds corresponding to formula

203- (4-chl or.ophenyl) - 3- 12- (4- et hyl pi per azi n- I- yDacet yl am no] - 2- oxo- 4-

trifluor oma(bhyl -2, 3-di hydr o- 1H i ndol e- 6- car boxam de :

N-[ 6-chl or o- 3- (4-chl orophenyl) - 1, 5- di net hy1l- 2- oxo- 2, 3-di hydr o- 1Hi ndol - 3-yl

] 2-(4-methyl pi perazi n- 1- yDacet ani de r\\(—*R5

(+)-N14, 6-dichloro-3-(4-trifl uoronethyl phenyl) -2, 0xo- 2, 3-di hydro-1Hi ndol -3

- 25yl1]-2-(1-ethyl-1,2,3,6-tetrahydr Qrer' d-4 cet am de

N-[ 4, 6-di chloro-3-(3, 4-di chl or ophiny],)" 0x0-'2/i3-di hydro- 1H i ndol- 3-y1] - 2-(

4- et hyl pi perazi n- 1- yDacet afade 4 A" 0 ,

[ 4, 6-dichl oro-3-(3-fluoro-4-gf afiyl) - 2- oxo- 2, 3-di hydro- 1Hi ndol - 3-y1] -

2- (4-ethyl pi perazin-1- yDagej ) 30MFD, 6-di chl oro-3-(3-trifluoronethyl 4

chl or opheny1) - 2- oxo- 2, 3- di hydPé N 2

i ndol1- 3-y1] - 2- (4- et hyl pi per a3fn71- y@ﬁ__g t am de

N44, 6- di chl oro- 1- et hy1- 3-(2- met hyl be [ b] t hi oPhen-511) - 2- oxo0- 2, 3-di hydr o1H

-indol -3-y1]-2-(1-ethyl pi perid-4 yl)ace Satm de N-[4,6-d ich lo

ro-1-ethyl-3-(2-methyl-5-benzofu ryl)-2/oxo-2 , 3-d i hyd ro-1 Hind

ol 3-y1] - 2-(4-ethyl pi perazi n-1-yDacet am de

5N14, 6- di chhevtie3- (4-trifl uor onmet hoxpherw ) - 2- oxo- 2, 3-di hydro- 1Hi ndol - 3-y1

]- 2-(4-ethyl pi perazin-1-ypacetanide in the formof the base or of an

acid-additienrsalt. In the text hereinbelow, the term"protecting group Pg"

means group that 10 makes it possible firstly to protect a reactive
functi gﬁ such as rgpﬁ?fcﬁn&@s“wl_egﬁdiﬁb%eg%ﬁ’i ng a synthesis, and, secondly,
to regenerate the intact reactive function at the end of the synthesis.

Exanpl es of protecting groups arrd-ﬁ(ér otection and deprotection nethods
are gi ven iXrrépresentsiN<,GCbtsper i n Organic Synthesis, Geene et al., 2nd

edition (JQhn Wley &.Sons,.lnc,, New 15York),.. In the text. hereinbelpow the
Cerm 1 eavi EPRIFSS Ao GHE b BRIy ol tneCatdffsf e0BcrmPoa

nol ecul e bypreakppaeptshgt erolytic bond, with loss of an electron pair.
This group may thus be readily replaced with another group 20 during a
substituti dW iepaesarss art aryl exahmgieeoargugfeupeapiionplyr sulissituted, withyonexanpl e,

hal oge or I hydro t

benzentdul o S RE I F P R RH By BfRofiy cHEReT ot en
Exanpl es ofatb@aviand ¢Couwmalkend(C ebsiiaioaks!, f perttane(Or-Bradipdr 4Ciled)atkoaygi ven
in Advances in O ganic Chemstry, J. March, 3rd edition, Wley

251 nt er sci @FERalofn1-33alk0x 8nd prRyl grewPance with the invention, the
conpounds of general fornmula (1) may be prepared according to the process
that follows: WD 2009105670711PCT/ FR2008/ 001190 Schene 1: prepared by
reacting a conpound of forrmula (1) in which RL = Hwth a conpound of
formula (11): RL-Hal (I1)




in which RL, which is other than H, is defined as in the general formula
(I') and 5 Hal represents a hal ogen atom for exanple chlorine, according to
nmet hods 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 solvent such as dinethyl formam de
(DMF), tetrahydrofuran (THF), dinethoxyethane or dinethyl sulfoxide (DVSO).
10 The conmransdoyio8 al formula (I') £§n which Rl =gd1yRR2008M00aa80ed
according to one or other,orihe follow ng variants When X = -N<, the
conmpound of general fornula (1) in which RL = H i.e. the corrpound of

Pormul a If’{ - ap&%QntaEe‘?‘yhycfrpBéﬁ?% oir‘?c%r‘r’rﬁéﬁﬁﬁt LR I
r--\\ y-- :S— r&f‘r%rou'pn which Y, R2, R3, R4, R5, Ar and n are as defined

in the gener (1). This reaction is %&r}eral |y perforned u3| ng an
organi ¢ or R2nBBaknddde,wkichhmap ke idendcs| ongitraent, goeatedren gpy of the

4-d hy! di h |
o os AR B A b R RGeS preb B E phBRier g, v
conpoung Ofatgﬁﬂ%rl?éloééﬁ Btdrd, CNI OH,MC b e)diky Rpoep ofotsomlw slmsnuuedmﬂw

5general fornmula (V): and from a corrpound of e er rmul a in
whi ch R2, I%hﬂimerRSit@mdOArathQHasPQﬂ'é@lP{%B?’M écae%‘ XY§ ¢1y and

o andad_‘%'kloxﬁen g{lnE@é’rbBﬁ ll dggt'l'@)%thﬁmﬂbﬁé reacp{j ?@?ﬁﬂﬁﬁmlb{o—

represent om pre ori ne 1onls

-. gener al | ypesdriosnygdusiingaytoxg rmterahry! thél aqxlh;argluxynopyrhedlenmerylngwtmol vent

h t ol b 15 I t
T ermper at ur (X e PR OPUTAIN SRS A o WA Ao, AI. B (A 3 4 KB

I R3,
Ra, o O OO RIMACKETEER G neﬁﬁ‘ﬁ"”f‘fqéf"“ﬂniﬁ o )“”é’réﬁi“’?;“ '(*F‘?*; i s

reaction i slegsinenalfrqmpambognﬁa &3 mgdaRHaisogihestthag Hgand Th%"uﬂ'h? agyla

a1t o nat i Ve 3 GETeRNS SR P BYPr oD R Ty B A AR T
presence ofatgyi iGN, n@chr ég@ﬂ—@%lhw pEAD-Byalieyl of (Ca- @ﬂkmﬂgrwh as

di chl or onet hane or he i nternedi ates of general formula (V) are

known and ri&§ f@@eﬁﬁ@iﬁaﬁ @1“§é%|by|cﬁrr(§2t%)aﬂ|‘??éwb9%’é’s§@§ illustrated by schene
that fqll oys rgg%%?ﬁ[ﬁe of—la%n Wit GHe Rgvfch%?on %4 S D- ?‘(Ze?ﬁértgﬁ{gngﬁgﬁﬂ the

general “form represents a hal ogen ato

chl orine. Eilhvdmtﬁa@%-o‘ietﬁstlbmaﬂn 't—tnl&amtmpmﬂﬂimd@i -2farenul a (V) is prepared
froma conmpound of forrmula (VII1) by sparging with anmonia gas according to
t he net hod described in patent application FR 2 714 378. 10 It is also

possi bl e torpy Wﬁn‘éﬂaﬁoéﬂiﬁ?ﬁ‘% Q)Jr&;@n*/p!r%er BAECol pibraf agyrheiErRAsdn

formula (X) accor nown to those skilled in the art, for
exanpl e by atoenss Toleyzinay thus @xisbliv éhe feme lof soantiomenior dRsCIFOSIAYISI on of

a conp fornu of_ the, st r d p [o¥e] ion FR
> Sia e Thesed Shatliongins At ipeEree SR a0 (U0 iR Ble € Rlered: ;oo
accor di ng tigcisikifRFraderid nixtOfesSFO@APad ofdhe dagpitiohed in patent appl i cation
WO 03/008 407. 5 The internedi ates of general forrmula (VII1) nmay be

prepared according to the processes described in patent application WO

037008 407 and | USRS WS B e exEP 8RS forth Vbt bhses or of acid-

addition salts. Such addition salts form part of the invention.

25
These salts may be prepared with pharmaceutically acceptable acids, but the
salts of other acids that are useful, for example, for purifying or isolating the

compounds of formula (1) also form part of the invention.

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

- a halogen atom: a fluorine, a chlorine, a bromine or an iodine;



10 The conpounds of general formula (XIV) nmay al so be prepared by

application or adaptation of the procedures described in the Journal of
Het erocyclic Chem stry, 43(4), 1031-1035; 2006. 5 Thus, the conpounds of
general formula (XIV) may be prepared by reducing a corrpound of formula

(XV): Ar ( ga%wﬁségo R3, R4 and are as defi ngesh %db%(ﬁ?f‘@(ﬁ"

formula (1) epresents an al Kyl group, for exa a methyl,

ethyl or butyl group. This reaction is generally perforned using iron, in

acidic nmedium for exanple u3|ng acetic acid. he conpound onhg ner al
F

formul a (xv)amﬁgkyb@roym ailinear sy %@ﬁ&@ttga@ %'&ﬁﬁ%'ﬁrﬂf%? mil a
XVI t I
formia (1)TegbemeRtidfiodhdie BXCEIKY Sy Sof@iriRg g t?ﬁf‘ PR A i s

as defined atontshengmwpeetlcuiaﬂw(ma 40al)<yiarvd1i@ﬁ: knag pepasens aameé:hWerti@rloup,
for exanple a

0 according to nethods known to
t hose ski l I@Hpgﬁ'sﬂﬁ’éo b‘étMH %@Y[ é%rt%h'%{l'he Jour naIg of Heterocyclic
Chem st y, A ﬂkenﬁla%%u%%ﬁmegpgﬁbrérﬁhe@xﬁ&bﬁnéﬂtuﬂ'ﬁ@dWr%ﬁﬁ{lﬁ%a@tﬁra@ecbase 5

such as t-BuOK or he conpound general formula (VII) may be
pr epar ed acaliphaitin ggtasipo memprisiitd e foroexamgid, obnewphgweettisagiralionsisandt ed by
- Schene 4:. 10 HOOC \ SR5 2) X=-N< (V) 3) X=

e CO”%‘“#%”H‘W#L‘?éﬁarbm‘tﬁEﬂm, CC.Y-R5 ----)-

HOOC. . . . .. "~ &hblokikyl group: amalkyl geeup in which ofeXwt Ho)'éWUrdQe(n)@tbms( Nave
According to-the first enbodi nent, when X = t he conpoun formul a
(VI'1) may Heesst egpigead Whrﬁlbﬁ&g?ﬁh afog. fer %@fﬁ%@r@ f'HPfqacLWhJ% agb&pmwc 900

5in whitgh Ry 3, YoRK G‘or%%r@%g d&aﬁs FENE! Bder P&pMEEd %h d fludfndli ¢

medi um “for exanpl s ng con ydroch or| c acid. e conpound of
general foratoha (XX) may be prepared by reducing a compound of formula -~

(X% - 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

15 atom;- '

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

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

20  ftrifluoromethoxy:

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

- a heteroaryl group: a cyclic aromatic group containing between 2 and 10

25 carbon atoms and comprising between 1 and 3 heteroatoms, such as
nitrogen, oxygen or sulfur. Examples of heterocaryl groups that may be
mentioned include furyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, oxadiazolyl,
oxazolyl, isoxazolyl, furazanyl, thiadiazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrazinyl, pyrimidinyl and pyridazinyl groups, and also the corresponding

30 groups resulting from fusion with a phenyl group, for instance

benzothiophene, benzofuran, benzothiazole, etc.



10(XI X) in which RS and Y are defined as in the general formula (1), for
exanpl e usi ng magnesium This reaction is generally perforned in a solvent
such as nethanol or ethanol. 15 The conpound of general forrmula (XIX) may -
“be prepared via a Wttig-Horner reaction starting with the conpound of
general formula (XVIII) 0 (XVI'11) in which RS and Y are defined as in

t he generalwa)?I General ly, thig reaction is merfR2088/051190 2
sui t abl e phosp ona e der| vative, such as diethyl (cyanonethyl)phosphonate.

The process is advantageously performed in the presence of a base, such as
K2C33, in a solvent such as THF or 5 di met hoxyet hane. According to the
second enbodi nent, when X = -N<, the conpound of formula (VII) may be

prepared *r f | 68, of, the(MYENtdH ronehi ch RS
and Y af e d@ﬂpnggm ds QFfBr'Irﬁrie(Mthét ary §Q5EMs. of, the(iX¥eén

as In the general fornmula (1), "and Al k represents an
al kyl gr oupgrofiprof erenpoluada rsreomﬂtutedtbwihecﬁorbmlwdsdﬁéwlc hi s reactr on is

general ly performed in aci di u for e e

hydr ochl or i ] ERprasents g e o‘?’Fng | gEoNR éﬁ%‘lﬁq%@&?@%ﬁ Oq.% br
prepareg bymgpndanstatess, Which ﬁfﬁW@@%rﬁfca@@ﬂ@ﬁfﬁéreﬁprdmban(fb@ﬁh)halc)@ér) in
which RS and Y are defined as in the general fornula ( ﬂ&iﬁ'&fwgth a

cor r espondiatgmsaans (ohHrlly, pethato(es-SiattolEdoRiatkoxy iPs:i 20
t h t | kyl
aroup, - sucthsr oSy bIHEREFT sfnCCLaE 7 EoR) VRICPRE hefoR &
sol vent suclc(2@)agl gfm@ benzene gr ]glr gx?ne Accor di ng to the third g b
mbodi t, _when X = t epare
var ol ysi s . Rocanbathdvorh Ghiba Hegi) o gHforet.coedt 87 A B 1 7
whi ch Ry and,qfiaBlefpdafiodteds @ d;IrEerQhﬁu %U§r|ﬁﬁepé‘rﬁd6Htgr r(eh)esén@a&ﬁycﬁbgeﬁfedl um

for exanpl e using concentrate loric acid e conpound

general foratolg 4)04dIsemmforne Cﬁiﬂeﬁﬂe@‘ By(G talkdn perhaleiGiy3yalicyl, (fkd-

d of I <)
Ger  med as. O, gRRGE PRGN | ringraihore (S LeiRsTRa oo o8P,
formul a (Xd; ¢i-6)§!%§h‘ﬁr%ﬂbmll | aryBengiyRixyy ort histeroaastt hroug, s itperding med i n
a solvent such as According to anot her enbaodi mnbeé&g%éomounds of

general f orunderstaod that alieast ¢ae frepy aRergRaR3aRG IRy ISR R3, R4

R5, Ar, the general formula (1) may al so be
prepar ég acgg?gﬁre%eﬁfs %@?1 %ﬁéﬂyﬁ@] ?\/ The conpound of general formula

(XXV) may be prepared by reactlng a 5 conmpound of formula (XIl11) with a
conmpound of forrmula (XI ALK- resents a linear or

br anched sa‘ﬁi’ﬂ%‘ge"rﬂea‘FQ%ﬁ ¥nds gf B-UH‘”)l% ttbghia% S’IJPJ&HFSIO{) %'W&Pﬁ% 2t%nms and

Hal represe &W@C@m euha€fora@eendi ng to net hods
known to th I'n tlﬁgbgﬁ%tﬁr 10 exahp le in the presence of a base

such as KZCGB— '\%ﬂr)'lte%%}%%g’gﬂg@or'@o%lé@oﬁ%%na}&h as DMF, THF,

di mret hoxyet hane
-C"/'::

20 Xrepresents —N<, -CH< or ™~ . and/or
Y represents >N- or >CH-, and/or
it being understood that at least one from among X and Y represents N;
and/or
Ar represents an aryl group optionally substituted with one or more
25 substituents chosen from halogen atoms, preferentially chlorine or bromine,
and (C1-6)alkoxy, (C1-B)alkyl, aryl, ftrifluoromethyl and trifluoromethoxy
groups; and/or
R1 represents a hydrogen atom or a -C(=0)(C1-6)alkyl, -C(=O}aryl or (C1-
6)alkyl group; and/or



The conpounds of general fornmula (XXVI11) may be prepared according to
nmet hods anal ogous to those described previously. The conpounds of
general formula (XXVII1) nmay al so be prepared according 5 to Schene 6

bel ow. Scheme 6: ALK (+) or (-) According to this scheme, a conpound of
formula (V) is reacted with a protecting group PG to give the conpound of

formula ( . of 10 protecting groups PG f 2@%‘8‘ may
be used |%%gﬁgﬁgk2§%e and t-butyl carbamate. The?ectllrrzg ect mﬁﬁ)ups
are introduced according to nmethods known to those skilled in the art, for

exanple in the presence of a base such as K2CO3, NaOH or trieth Iﬁarge(r)\e, in
a sol vent sR2hRasand xhnehiclHmayrbeidsmticab orkiiffersah Japateds oy &l Migor nul a

(XXXI') may he. ared b t K

conpound ofa“i’aélgh@pﬁos('ﬁl@r\goﬁﬁ%%?‘gwgﬂgqﬁﬁ !\)/ﬁldc%nq&ﬁb%esgr eseﬁ,\t@gé%érfi near
or branchedhtsat, W AbRGenl atbhntgrefegentisily2thloms air irowgirfe, an4d (€ o-&alksr bon
atonms and Hal represents a hal ogen atom for eégn;)l% chl prine. T?E
conpound oftrifesraethybgiaupa it keion yndarstogd theh &l 1938 Ang E8MLBTIA% R 4f or nul a
(XXX1) By r i 3 L roup according to well-known nethods,
for exa%‘pl eﬁlg%\ﬁgcq?%lﬁ%&rp%é%ﬁaﬁ ?ﬁd% ] or trifluoroacetic acid. 5 By then
wor ki ng by RPpepeakhtya ¢C1)alkpedrioadsandecr i bed above for the conpounds of
general formulae (XI1]), (XIV), (X, (V), (I1l) and (1) of Schenes 1, 2 and
3, the conpdlRRI&seRisgeRkfal formulae (XXV), (XXVI), (XXVI1), (XXVIII),

(XXI' X) and ;. i SR beraddattiod Bgitconpound of fornula (1) is
converted i'ﬁttgeg{’]ﬁggﬂﬁalgﬁﬁ?%n sa??mﬁ%reof. ( The process according to
the invention may optionally include the step that consists in isolating

t he desired,product of general r nul st > 4 5 and
6, the 1% ar%&?@gn&ﬂe&ﬁoﬁrﬁ%‘)m Pﬁg‘)&@gem épat\%%é%r%@i?@gen@déh emg m{)gnetic?g‘f ation
i's not descahd@dr gRp SEBMmPSUrRlS i¥ cavstifuadd by tie despouhes fomwhibh:
literature, or el se may be prepared according to nethods that are described
therein or tha¥ are known .o th Lhled. i e art. 20 According to

anot her of its ag%%rgﬁgr?tsaa é'ﬁgjfee@rtsg%@%ﬁgﬁﬁhé@%/{o?on is also the conpounds of
formula (I11), with the excl USiC_)E(:\-gf;

5-chl oro-3-(,2- roacqtamndo).3- c phenyl) -1, 3-di hydr oi ndol- 2- one.
These comogﬁaémas%g?%sgfu{&%s 0sfynt het ?hg{oﬁt'er nmedi ates for the conmpounds of
fornula (1)Y rdprvepng>Nher c@ippanderof fornula (111) that are subjects of
the invention, one group of conmpounds is constitutedg b e _co n for
which: 19 Al b%ﬂgéﬁgﬁ@togdh@ﬁégé???t BPﬁJgoer?WHgl gya'i%ttys]tr?mﬁggﬁyﬁmﬁlﬁh one
or nore subgﬁ&@gents, whi ch may be identical or different, chosen from

hal ogen at ons and (Cl1-6)al kyl, perhal o(C1-3)al kﬁl , gcl- 6) al koxy and aryl
groups. AcAordpregents arphidrnt oofnaphthyd greup sptionalinjseestitgted Mathi aoe i on i s

Gsetul as. SyRRoe RSty bR Dbty S ORI el T B RIS €75, o
exanpl es t hgiorhpkl oundeshethbgy ! haetiepaeatiwp, obheayll atriflucesmethyds and

accordance wth the invention. These exanples are not limting, and serve
mer el y 20 i trifiorermethoxy@rpvrs;@id/@hvent i on. The nunbers of the illustrated

d f to t ' [ Wale [Wor g t
he. chom calt cigRIeaIee: BCERD BRPL L A oo sPyohlhiter Rty ™ °
10accor di nggfdud; B@didgrventi on. The physi cochem cal neasurenments were

performed in the foll ow ng manner; The mel ting. point re nmeasured, using a
BUchi . B 540R%adtd 980 R4, WCHbhoRenidentes! oradifersm. Jesilr Ao acs JMRP

spectra wer . " Kk L EOESh W

Avance |11 g\ééfgagq%egg%@h%%g%éggﬁe@ﬂinﬁ: s%’ l}gf g{dgei[ﬁ%gﬁbﬁﬁy Eé&%ér el at Wae'l?)tg%ﬂt he
frequermy obtolvSa ABlofkh atven s prsferemtiatly echierine dedbemiaet enparraeting af 40C.
The abbreviations used to characterized, the signals are gs follows: =
singlet, bsilugreRatyl gspe, t penUndsisierd thrt-aidsast epe Tom FPPRSRZ. o -
quartet. 25?%3%&9?4”@0@%&53@"—? fdgort 0 interference with a broad peak
resulting fromwater. = not I'ntegratable due to interference with a peak
resul ti ng f RémephesexitfRasoethghtethyl Thé-pRipgl gesippentined using a

Ther noEl ectron Surv r_systemequi pped with an ion-trap nmass spectronetry
det ect or anf fSPEﬁSSEESyiPF detector. 5 The analysis conditions by |iquid
chromatfigr aphyheGoHRl Fdhd 828895 of BAGICIPEEL YN (2 UV/ MB) are as fol | ows: For

the liquid chromat ography part, three different chronmatographic systens are
used:



10 - chromatographic system A - Eluent A = H20 + 0.005% TFA - Eluent B =
CH3CN - gradient from95% A to 90% B over 17 ninutes, followed by elution
with 15, 90%B for 5 mnutes flowrate 0.3 m/mnute injection of 2 pL of
solution at 0.1 nmg/m in a 9/1 CH3CN H20 m xture - chromatographic systemB
20 - Eluent A = H20 + 0.01% TFA Eluent B = CH3CN gradient from98% A to

95% B over ] ol owed by el utpon with 95% otsrieo flow
rate 0.5 m"m %@bgég%erature 40C 25 b i njection o%éﬁﬂglféof sol ution at
0.1 mg/m in a 9/1 CH3CN H20 m xture - chromatographic system C Eluent A =

H20 + 0.005 M ammoni um acetate pH 6.5 - Eluent B = CH3CN 30 - gradient from
95% A to 90% B over 17 mnutes, followed by elution with 90%B for 5

m nut es f LN i Nk egy i ti 0.1
mg/m in a @?’”%ﬁﬁ%ﬁ’@h’/"x u%%fmeﬂéoﬁ)fjﬁrﬁ% gieec?? u?ieed:Pg 50??%\%{@%3% ?(‘rl"’er ra Vs
C18 2.1 x Sfhothesguprofoompouniys.is tBASIIOERbY theatempoxBis wgavdalB 2.1 x 50 -
mm 2.5 pm col uim No. 186003085 - Phenonenex,Gem ni.. C18 2.1 1 10 pm
col umn No. AYOFERI2S801s0 3. DRICEPYYEGhPHR @%‘P@aﬁy 13%Psh6'ge%@ §>§¥?m880'ﬂ§heﬁ No.
186002534 Mhsfie s Afitiich Smﬁﬁ %eqﬁéﬁtgéé%r%fﬁé%nﬁtch%égn #om Fafoddreatones

spectrometry part: - 1onization node: positive electrospray (API-ES

pol arity+) ands¢@hB)alylf pernaldC 1:3)alkd.o Cindlalkaxyranchget SEiPsmat ogr aphy was
performed on silica gel TLC plates from Merck. The silica gel for the flash
colum chromat ography is sold by Biotage. Al the solvents used are of

"reagent grggengothe’ dokipciimadedt pormild. (fieataBreveambigaterstt thevimentions i ed
out on a Perkin El mer nodel PE341 polarineter using a cell with a 1 dm
optical patmention may b&mqﬂee@swl@r@‘;iaeé@llqyﬂag COBRMAASand Et 0AC

repre t, i ti i _ el hwla ey - _and

¢ S Bucr P GTIRE b B EiforREhEnARE- Sl s GRGL L A MBI A

means el timet 'ipéra}zirijne,w))alcataimidel: (1- I\/E?Bhyl pi ]E)eri d- 4-yl éaceéi c aci ]9 (1)
1- Met hyl pi id-4-ylidene)acetonitri . 0 n . o]

éli et hyl y(g;(g‘ﬁl ,ﬁgﬁ/@hﬂﬁ&' ﬂ&ﬂg léorgﬂéet‘aﬁﬁg%ﬁkgr%oi ’ %D'E}S‘s‘""'ru%’ 0'?"

round- bot t | 0D i idamagnetic stirrer, and under a stream

of uni't rogewag_n(fgl eflﬁglpﬁé)‘gfgﬁgg?t‘é\ét%@?et ogrealct | olr 15 m nut eg at room

t enper at ur eN-dadb-dicbloro-S-(4usddraphengt)-Frbxer2ed-dinpheo- Ekindol-Aylimt«4ure i s

al lowed _to cogl ,and 6.5, m, of . 1-nethyl-4-piperidone are added dropw se.
Thi s m')@tur'@eﬁ'g’"?'gﬁ%'@aw)@lpeiaénﬁ%ur s. The reaction nixture is then poured

into 10 vat®gq4antusrshicthiislcyhid 3euboliompaiayip-2-0xm2@-gigdm-pHaadol-3- dri ed
over Na2SO4, filtered and evaporated under vacuum 6.8 g of oil are
obt ai ned. (¥I-£-(¢detvepiparazipeh-yepeetemid@ et onitril e
(+)-N-[1-benzoyl-5,6-dichloro-3-(4-chlorophenyl)-2-oxo-2, 3-dihydro-1H-indol-
3-yl]-2-(4-methylpiperazin-1-yi)acetamide
20 3-(4—chlorophenyl)—3-[2-(4-ethy]piperazin-1-yl)acetylamino]—2-oxo-4-
‘trifluoromethyI-Z ,3-dihydro-1H-indole-6-carboxamide
N-[8-chloro-3-(4-chlorophenyt}-1,5-dimethyl-2-oxo-2,3-dihydro-1H-indol-3-yi]-
2-(4-methylpiperazin-1-yl)acetamide
(+)-N-[4,6-dichloro-3-(4-trifluoromethyiphenyl)-2-oxo-2, 3-dihydro-1H-indol-3-
25  yll-2-(1-ethyl-1,2,3,6-tetrahydropyrid-4-yljacetamide
N-[4,6-dichloro-3-(3,4-dichlorophenyl)-2-oxo-2,3-dihydro-1H-indol-3-yl]-2-(4-
ethylpiperazin-1-yl)acetamide
N-[4,6-dichloro-3-(3-fluoro-4-chlorophenyl)-2-oxo-2,3-dihydro-1H-indol-3-yl]-2-
(4-ethylpiperazin-1-yl)acetamide
30  N-[4,6-dichloro-3-(3-trifluoromethyl-4-chlorophenyl)-2-oxo-2,3-dihydro-1H-
indol-3-yl]-2-(4-ethylpiperazin-1-yl)acetamide



1 g of the product obtained in the preceding step is placed in 70 ml of 15
met hanol in a round-bottoned flask equi pped with a nagnetic stirrer. At 0C,
7.2 g of nmagnesium are added portionwi se. The mxture is stirred for 4
hours. It is filtered to renove the solid nagnesiumparticles and the
filtration and |liquors are evaporated. The residue is taken up in saturated
NaCl sol ut ipay sypd/esé7orct ed wi th di chl ggoret hane. Th@QI/FR2008/HOA480i s
dried over Na2SO4, 20 filtered and evaporated under vacuum 450 ng of oil
are obtained. TLC: 9/1 EtOAc/MeOH, Rf = 0.2 (iii)

(1- Met hyl pi Ldi 4=yl ) acet i j : 0L ~00b @l gD step
(ii) are p|‘\§“§‘{e§'q'ﬁ"%’?}‘%emlg”ég%@%%@f@%%%’[%h'E@@?@éﬁqg?i%’&g%g’d&ﬁgd'gn

round- bot t apethdol-3sk]-2quicamagiperiti i-g)acgaetde stirrer. The mxture is _
refluxed for 20 hours. The resultin nbxture IS diltﬁgd.ﬁ\n‘;ﬁ{h1 ter ,and
extract ed WhbdigHpE-brishyhE-methdrRyoenzefanlagexPes aLdinyge- \«‘E’U bc[%'s phase
is brought tayBH.5: fra ffidk di chl or onet hane. The aqueous phase
i's evaporatse ] g#égertﬁvgg%ﬁﬁﬁgnﬁglzgﬁ%&bsol idis isolated. 30This solid is
taken up i IN-pt,Batichloton34eiiatreidivoxymbenyd-2-oxolihdinydre-dH-meel-ivilt r at i on
| i quors are @a&o ated to, i §O| a,ﬁt?e 8 6 g of pale yellow solid. TLC 99/1
MeOH/ NH4OH2-e-eypipeiBzibg kyReredde (1 gt hyl pi peri d- 4-yl ) acetic acid 5By
wor ki ng - as jdasedrhesk the Hseri citarodtid-adaitlonusding 1- et hyl - 4- pi per i done

i nstead of 1-methyl 4 piperidone, the title conmpound is obtained. TLC. 100%
MeOH, Rf = 0.15. Preparation 3: 10(4-Ethyl pi perazin-1-yl)acetic acid

(i) Ethyl (4-ethyl piperazin-1- f | e j

bl Aced i n 42 85 eR REETRIRE Hid TS ShrctafheChul PCH R REVIE F4F 4
m of ephylmbksy®pessinicristly id pfotatt afeddivedoaciion addeds dr sy .orEme
mxture is refluxed at 110C for one hour, concentrated to.a 15 small

vol ume and areing qying Bepynthesis: @ds secantdlyy g_reg\emqag% té? éEYaﬁﬂtrﬁ?%t"Por s,
which is fi g\pﬁ.@e LR di S4TR i i1bd ratld

| i quors ar e‘cbﬁ"\?[g)g](d;?gm%;%ﬂg g o g&%“e\%tggd E‘|:’o(rao tht aﬁa%ﬁl;a{??erg?béﬂﬁfd ?’11

Et 0Ac/ MeOH,préfectiof. 46d @&grotdction- Bethbgds paneagivent-iy| Pafective dao#ps @ of t he

roduct obtained in the. precedin t ar e,.ad t 090 f and
!tohe m xt ur ﬁfgé”f%tﬁyﬂ&’éﬁ’sftgfreﬁnﬂ(ﬁ%raif %P‘fj ?‘ﬁt‘%@g‘g%%%%t%@&@hé@s\'l’ Q%N washed
with aqs/1ygfy\lc/ EtOH mixture, and the white solid obtained is dried. 7 g

of expected product are obtained. 25 TLC. 100% MeOH, Rf = 0.2. Preparation
4: (4-Methyl pi perazin-1-yflacetic acid By working as described in

Preparatio t, USI - VAR i = Vi Wall azi ne,
the ti 11 e dapait! TEeBRelifane bRl el frsiil ThpAE s Yt thotikhy i 71 X
(+) - 3- Am nqeldify dicabbd fom B nibldsde dBbietkity arlebmifintohd 2witindogs pf

5, 6-di chl oro- 1, 3-di hydr o- 3- (4-chl orotghenyl i ﬂol- 2]-0n8 S@L I\/%hhgl

( 4- chl or opthgleriran nai. diioERuUpR. msyr Pﬁ@ﬁs‘%‘eﬁg EFER'ECRI W LETYRER YRy of

1, 2-di ofl orfufhigl LUQhBstRaiin ! : Mg droups are, for

chl or o%ﬁeny@é@l tét gut?sr’{ﬁt}f@ﬁm@%?d%%rgé%éﬁ%ﬁ %%he%ﬁs rggampof ni trogen,
t0o a suspersiamplet hhQens 2085 ap ofacB@steNaHhydroagl nigraxfp DisRchandst ke
tenperature is maintained at -5C _The m xture is.react or_ 2 hours, while
10 11 owi nneWanEsIRe e esuignae: b ptisResliER: (el arBal8t R g
mxture -i r ' Hrdnesd o il srepaegfbraagk t he

m xture i s%éggg'agggtgﬁ\i/ﬁ Epgmwg?étfpa%g%#he organi c phasg e?(sé dri ed,
filtered amiverorinedidvaness 80 Qygafica Gitaswisirpi 1J. aMarebt Sirtheeditiand Vyfley
purifigg o] % col um Wléq rgefg;me and then with a 95/5 hexane/ Et OAc m xture
to gi v&°3. 18EE{eEsS. PPy 5 18ySTE.

5, 6-di chl oro- 1, 3-di hydr o- 3- (4-chl or ophenyl )i ndol-2-one 4.6 g of the product
fromstep A, 60 M of nethanol, 15 m of AcOH and 2.7 g of iron are placed
in a round-baccordancel with theinysndi@nwithe: campssigsi @fgengrat fasmula, flgdnay

stream of nitrogen 1 re | .for 1 hour 30 20 m nutes.
The resul tirbr?gprr?ggﬁﬂ ggﬁgosrgE‘%u@etﬁggbﬁﬁ%é%c@%gﬁ%%% NaHCO3 sol ution is added
to basic pH Ethyl acetate is added and the mixture is filtered. The

organi ¢ phase is separated out and dried, filtered and concentrated. A
solid is obtained, which is taken up in isopropyl ether and filtered. 2.75
g of a white solid are obtained. 25mp.: 214-215C (H)

5, 6-dichloro[ [ (1R) - 2- hydroxy- 1- phenyl et hyl ] am no] - 1, 3- di hydr o- 3- (4- chl or oph
enyl )i ndol -2-one isoner A and isomer B A)

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



30 2.75 g of the product fromstep B above are dissolved in 100 m of

di chl oronet hane under a stream of nitrogen. The solution is cooled in an
ice bath, and a solution of 3.93 g of PhMe3NBr3 in 100 m of

di chl oronet hane i s added dropw se. The mixture is reacted for 3 hours, and
the tenperature is allowed to return gradually to roomtenperature. The
resul ting m,xt } hed with 1M hydgochl oric aci ns

m xt ure is%ﬁ %@’?%%@Sed 5and concenﬁ?at ed. 3.7 ¢ gfﬂgﬁﬁwgpgmggjgioned.

B) 5,6-dichloro[[(1R)-2-hydroxy-1-phenylethyl]am no]-1, 3-di hydr o- 3-(4-

chl orophenyl )i ndol - 2-one isonmer A and isonmer B 3.4 g of the conpound from
the precediSghesnep are mxed with 50 M of 10 chloroformand 2.9 g of

R- phenyl gl yci nol, under a streamof nitroggn. The m xture is reacted for 2
hours at roomtenperature, 1.6 ml af D PEY are then added and the resulting
m xture is reacted at room tenper at e xyThs solid formed-is filtered off,
and the filtration |iquors are evaparatgd ryness and purified on a
colum, eluting with 7/ 3 hexane/ Et 0Ag: &.8 g of the |l ess polar product,
isomer A (mp. = 79.8-80.5C) and 2.2 g of tthe nore polar isomer B (mp. =
213.2C) are obtained. (iii)par ™

(+)-3-Am no-5, 6-di chl oro-/1, 3-di hydrg- 3- (4- chl or oPhenyl )i ndol -2-one 20 1.8
g of the product obtaws in the preceding step are reacted in a m xture of
28 m of dichl oronet hane atd 12 of nethanol. 1.9 g of Pb(0Ac)4 are added
and the mxture is readtled at foomtenperature for 3 hours. The resulting
m xture is evaporated to drygess and the fesidue is tak up_in ethyl
acetate and then washed with saturated aguieous NQHQEBﬁg | ytifdn. The 25
organi ¢ phase is drieiégfﬂhwered and concentr at ed. TheprZL y Ng product is

A
o,

7 36 M of 3N hydrdchloric acid'and 3.7 m of

nmet hanol , and Preds.overnight. This mixture is concentrated and

di | uted with® e of water and dichl dromet hane. The organi ¢ phase is
washed with 1 rocatoric acid solution.] The agueous phases are conbi ned,
brought to PastepH Wi t h aqueous NH3 sdl ution and extracted with

di chl or onet hakfe. Theh organi c phase is driled, filtered and concentrated to
give 540 ng of gywhite solid product. mp.| = 221C; D = +32.5, ¢c= 0.5 W%

MeOH 5Pr eparation 6: ]

(-)-3-Am no-5, 6-di oro-1,3-dihydro-3-(4-c?k6ho_g%pyl)indoI-2-one By
wor ki ng as described in ration 5 (iii)s bu‘pusing t he nore pol ar

i soner B obtai ned in-tReeparation 5 (ii insf@aﬁyof i soner A of the sane
preparation, th&ht| Iewconpound is obtfaihed. 10

ap = -23.6, ¢ = 0.35 %
MeOH. Preparation m R4 ,
3- Am no- 4, 6-di chl oro-1, 3-di hydr
4, 6-di chl oro-1, 3-di hydr o- 3- ( 4ract
4-chl oro-0-acyl mandel i ¢ chl ori dg™I0 g\of 4-chl oro-dl -mandelic acid, 88 mi
of dichloronethane and 4.2 nl of acety# chjoride are placed in a two-necked
round- bottonmed flask equi pped with a mégnetic,stirrer. The mixture is
reacted at 50C for 3 hours. 7.8 m of thionyi chl oride are then added. The
m xture is reacted at reflux for 2 hours. R0 %hgq?asf¢$$ng m xture is
evapor at ed under vacuumto give 13.7 g of an ue /liquid. b)
4-chl oro- N 3, 5- phenyl mandel am de 4. 04 g of 345-d| oroaniline and 50 m of
toluene are placed in a three- 25 necked r -bottonmed flask equi pped with
a mechanical stirrer, and under a ®treamf ni%rogen. The solution is
cooled to OC. 9.6 g of potassium cafjbonpte\atge then added. 6.8 g of the
product obtained in the precedi ngR&tep HilAted i n AOYH™BF t ol uene are
added slowy. The mixture is reacted at roomtenperature for one hour, and
4.15 m of nmethanol are then added. The 30®i xture is reacted at 80C for 2
hours, followed by addition of 1IN hydrochl d?ic acid solution, and the
resulting mxture is extracted with ethyl acetate. The organic phase is
evapor at ed under vacuum 5.7 g of solid are obtained. c)
& 6 di chl or gul b Ael r Rpdbier ), 96 QRN s dRdr #rafing g2 1= ofRAMG,
sul furic acid and of {unln sulfuric acid are placed in a
round- bost olRel] REask Xqdi ppddn arehas defigedtin dhet genesal famuiai (s gpay ke
cooled in an ice bath, and 5.7 g of the product obtained in the preceding
step are added portionwi se. The m xture is then left to react at room
tenperature for 4 hours. The reaction is poured into a bath of ice and
brought to basic pHwth 10 NaHCO3 sol ution and then with concentrated
sodi um hydroxi de solution. The resulting m xture is extracted with
di chl oronet hane, and the organi c phase, is" separated out, dried over
Na2SO4, filtered and evaporated under vacuumto give 7.5 g of a solid,




10 chromat ography, eluting with 8/ 2 cycl ohexane/ ethyl acetate. 74 ny of
expected product are obtained. TLC. 6/4 cycl ohexane/ EtOAc, Rf = 0.3
Preparation 8:

15(+) - 3- Ami no-4, 6-di chl oro-1, 3-di hydro-3-(4-trifluoronethyl pherw )i ndol - 2-
one (i)

3- Hydr oxy- ANG® B0@9/IDE6DOZ, 3- di hydr o- 3- (42t ri f | uor onet R HREZPOBHHILI2- one
1.8 g of Grignard magnesium are placed in 19 m of anhydrous ethyl ether in
a round-bottoned flask equi pped with a nmechanical stirrer, and under a 20
stream of nj ' r bf §brndullr mifithi R prethyditrerzene in
46 m of a?ﬁ%g?gﬁf;bgﬁﬁ%ﬁ% hagr&?qs&{"ﬁ]gn added. T@gmn‘i xture is stirred for
one hour, fadnpowd dffosvdia{lidn of a solution of 5.7 g of

4, 6-di chl oro- 1H-i ndol e- 2, 3- di one | ZRFE%P& @1]) of anhydrous THF. The m xture
is stirred at roomtenperature for urt 30 mnutes. Water is added and
the resul tijpayiiEKRAr uHich RXdthectremt Bbisvddfinedtdsyih the goateral fdineular(Baricc phase
is separated out and dried over Na2SO4, filtered and evaporated under
vacuum 5TheHalerspgesents a hrlegenm@tpm, dehpkampis a*ﬂler'aﬁdamﬁ'@& W'fl'i%?% odi um

hydr oxi de ' i [ [ g@ﬁ(%)ﬂ, fy and
evapor at edﬁﬁLOE@ ?@gwg-é%ﬁqskﬂ[ﬁ%jﬂst@ﬁ?%fﬁgr Ite gﬁ@#fg‘ ?‘%e%rte hyl et Lgrﬂdgrﬁé% tered
of f. 4.7 g af KegpacNe#l pr bBuCrKirin s86olveai sech as (dimngthylformamide (DMF),
3,5,6-trichloro-1, 3-di ro-3-(4-trifluorometh henypi n +&=Qne 1.2 g of
the pr oducttefr?gb‘ﬁ"[o%@aﬁ%g@& %‘@éh%’ﬁ’%&‘%ﬂ%f’ﬁ%&}"ﬁ] ! ’d&d@ﬂggﬁ‘or onet hane
in a round-bottoned flask equipped with a magnetic stirrer, and under a

stream of nitrogen. 0.47 m of pyridine and a m xture of 0.34 m 5 of SOC 2
in 4 m10of The oompmechahgeaelatdaia 48 ioovhipheRdi 5t Ur @aysbe depaedt room

tenperature_and.then poured int ous NHAClI sol ution. The
organi c pha%cé:qrgmg2?)gpgtoé'c?qg?]rt‘()@ﬂ%%éﬁ@hsg’\?girgH 12S4, filtered and

evapor at ed yypearx SNk the Befpdind be%;méﬁcﬁﬁmla B irrwBidBBR1G= H( iiiel the
4,6-dichloro[[(1S)-2-hydroxy-1-phenyl ethyl]am nol-1, 3-di hR/dr 0- 3-& -

trifl uor omeRAVPPHRhPf UBREEA! TomyHa (ﬂidﬁav be prepared Ry repctingsg GRIPRPWY! as
described i i d B of Preparation 5, but using the conpound
fromthe prég I nagl(fi(s)t%%éa(m}' (S) - phenyl gl yci nol instead of

(R) 15phenyl glycinol, the title co are obtained. TLC. 4/6

Et OAc/ cycl ohexane, Rf = 0.5 (isonmer A), Rf = 0.2 (isoner B) (iv)
(+)-3-Am no-5, 6-di chl oro-1, 3-di hydro-3-(4-trifl uoronet hyl phenyl)i ndol - 2-
one 20 This conpound is g\t?t ai wor ki ng as described in step (ii) B of
Preparation 5. aoR4 +60, c™/0.25 W% in MOH Preparation 9:

253- Am no- 1, 5- di met ARl=€ By 0- 1, 3-di hydr o- 3- (4-chl oroPhenyl )i ndol -2- one

(1)
6-Ch|oro-3-(4-chP(§ r A1) -
Thi s compound is ﬁ;g ®m 3- hydr oxy- 5- et hyl - 6- chl or o- 1, 3- di hydr o- 3-
(4-chl orophenyl )i | - 2- one (;gonmpound obt ai ned according to the process
30descri bed i n point (ih of Preparation 8), and 1.2 g thereof are dissolved
in8n of DW. 167 nufld) 60% NaH are added at OC, under a stream of
nitrogdm. 260 pl of CH31 are then added and the mixture is reacted for 30
m nutes. Thg; j ] ' into water and extracted with

di chl or ompﬁ%@g%ﬁ%&g}@ﬁ%ﬁ@éﬁggg??'ed, filtered and concentrated. The
product is purifi/ed’bx(l a colum, eluting with 9/1 hexane/ Et0OAc. 5 TLC. 1/1
Et OAc/ hexane, Rf /= 0. 7y-tR

6- Chl or 0- 3- (4- ENior ophyeny1) - 1, 5-di net hy1- 1, 3- di hydr oi ndol -2-one 1 g of the
product obtai ned W’?he s)j)ecedi ng step is mxed wwith 4 m of TFA and 1.3
m of HSi Et3, and thﬁ 'x@ e is reacted forone hour at 80C. The 10
resulting mxture is poured into water and brought to basic pH w th aqueous
NH3 solution. This m xture is extracted with ethyl acetate. The organic

phase is drinedhich Y, R &8, & Rondeand atarg. asrfinassindbe gegeraldermuld (h et hyl
ether and ereIJlig %§&W6%8ggﬂer%§ly %e%'rﬁq%d%?éih& o Er2PtAbP Rfnerbt Gasé/ Quch

Et OAc/ hexane,

3- Ami neol, SagdKgeiy NGECh| pyfidihe3eddhdidtethBatvhapyridimep e ripeiprdeénd ofie by
wor ki ng as described in Preparation 7 in points (ii) and (H ), but using
the product fromthe preceding step instead of the product obtained in step
(i) of Preparation 7, the title conmpound is obtained. 20 TLC. 1/1

Et OAc/ hexane, Rf = 0.5 Preparation 10:

(1-Ethyl -1, 2, 3,6-tetrahydropyrid-4-yl)acetic acid (i)
(1-ethyl-1,2,3,6-tetrahydropyrid-4-yl)acetonitrile 25 2.9 g of

1- et hyl - 4- pi peri done, 3.3 g of cyanoacetic acid and 36 m of toluene are

pl aced in a round-bottoned flask equi pped with a nagnetic stirrer, and



" Preparation 53:

10(-9-3-am no- 1-i sopropyl-4, 6-di chl oro-1, 3-di hydr o- 3- (3, 4-di chl orophenyl) -
,indol-2-one (i)

(+)-3-am no-4, 6-di chl oro-1, 3-di hydro- 3- (3, 4-di chl orophenyfl i ndol - 2- one The
conmpound i s obtained by working as described in Prep ' sing in
step (i) 3,W%2Wﬁ’@565¥6n0benzene i nst d&d of 4-br om?ﬁ*&%”@%@bpﬁ 15
benzene. (i)

(+) - 3-benzi m no- 4, 6-di chl oro-1, 3-di hydro-3- (3, 4-di chl orophenyl )i ndol-2-one
215 ny of tNw pro#ictinohhaineed salverte spelecasli Biyifst dichieremeibang, oftiF,

benzal dehyde are plgced in round- bottoned flask. The m xture is heated at
20100C for d;,mﬁﬂmﬁy@glqr}?%{ Y6wave reactor. A solid is obtained, which is
dried under vacuumto renove the benzal dehyde. (iii)

(+)-3-benzi m no-1-isopropyl-4, 6-dichloro-1, 3-di hydro- 3- (3, 4-di chl or ofohenyl )
i ndol - 2- onéT 5 caryponyd aff generalfoducia (Bhtmprde PigParrRd BPELE FORPMNELOhLr e

pl aced in DMF (800 pl) in the presence of K2CO3 (49 ng) and i sopropyl

br oni de (3(99&%"‘%??”@”?5on- bottomed flask. The mixture is heated at 140C
for 5 mnutes in a mcrowave, reactor. The resulting m xture is filtered and
the crude pr oduclfit is uged g the foll ow ng step.

(iv)(+)-3-am no- ,c,_o.. | -4, 6-di chl oro-1, 3-di hydr o- 3- (3, 4- di chl oropheny1)
(3

- indol -2-one The [p Ct dbt Al ned in the preceding step (157 ng) is
di ssol ved in neRf '
After 5 hours at P nperature, the mxture is neutralized with
aqueous ammoni a d extracf;ed with ethyl acetate. The extracts are dried
and evaporated. A serq,solid product (112 ng) is obtained. The fol |l ow ng
i ntermedi ates of gen formula 0.0 in whichRl, R2, R3, R4 10 and Ar are

I
as defined jin, fabl r I (/2. t he met hods used for
Prepar at i on%nds%l;o@g?%nﬁ%gﬁgaoé%%?gfﬁngﬁﬁ‘ﬂﬁgyﬂf ollows illustrates the
chem cal structures and the physical properties of a few preparations
according to the inventi ~Haltnhis table: 15- in the "isoner" col um,
"rac" represents a racegic mxture, and (+) or (-) represents one or other
of the stereoi solrillrs'llrsll -fMe, Et, n-Pr, i-Pr, n-Bu and i-Bu represent,
respectively, nmettt@l ™~ etkyl, npropyl, isopropyl, n-butyl and isobutyl
groups, and - Ph and Bn r@present, respectively, phenyl and benzyl groups.
Anal yses LOS = ".0-1+01) 1/1 cycl ohexane/ Et 0Ac, Rf =027 11| ,
cycl ohexanel Et OAc, SVF)O 3 1/1 cycl ohexane/ Et0Ac, Rf =0.3 1/1
cycl ohexanel Et 0Ac, R10.°3 JaWS1 ogi ow t4:1 I I =

and 2.7 mM of a 3N HCl solution are added.

in which R2, R3, R4, R5 and Ar are as defined in the general formula (!) and
10  Hal’' and Hal", which may be identical or different, independently represent a

_halogen atom, preferably chlorine.

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

temperature and the reflux point of the solvent.

=

.

When X = -CH, -N< or
R1 = H may also be prepared from a compound of general formula (V):

, the compound of general formula (1} in which



3tAJ-9 10-9° W-9 O0V1-9 = to 10-9 10-9 c.6 mO06iv O H. 10
Preparation |- ZI- tlI- 9 Anal yses LOE= 4.6-1+1N) 0.0ZZ=.d.w L8Z=
i.(HFL/1) 0.00Z=.d.w 6Z= 4H FI AD 0.49Z=cit 68C= JAl 0.95Z=d w '1/1

cyc: oﬂexanel Et 0Ac, Rf = 0.3 1/1 cycl ohexane/Et0OAc, RI= 0.3 1/1
cyclo exan%StgééﬁsgloggTO—T 0.3 Jawsl oaf ,,08J 1 PCT/FR2008/001190
R4
Q
R3 N
R2 ‘;_;

V)

and from a compound of general formula (V1l):

[ Ny-Rs

HOOC™ MJ J

o
(Vi)

in which == , R2, R3, R4, R5, Ar, X, Y and n are as defined in the general
5 formula (i). This reaction is generally performed using a halogenating agent,
such as a chlorinating agent, for example phosphorus chlorides, especially
PCls, or alternatively PCl; or POCl3. 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:



1 oei OBJ 0B-1 .41:1 (r) ett9 2:1 (@01-9 atAl-9 al A1-9 aV4-9
10-9 atA-g Dd - .18-L | 10-9 10 411 1D 10 10 111 10 10 gh 1D
O Preparation , L 64 03 :

WO 2009/056707 15 PCT/FR2008/001190
Scheme 2:

R4 Ar Hal Ar

@\)S: Ra N R o (9)
R3 0 d OH
H
(VIH) R2 7
()

a/ . | l

Separation of

diastereoisomers
Ar Ar,

R4 N, o R4 NH, - .
Re’g;fg:o R N ¢
R2 N Rz \
b H
9 v Ar
R4 NH,
R3 C
R2 N
H
Wi o

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

represents a halogen atom, for example chiorine.

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

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

15



ZZ  Analyses 1/ 1 cycl ohexane/ Et 0OAc, Rf = 0. 3 1/1 cycl ohexane/ Et 0Ac, Rf =
0.3 1/1 cycl ohexane/ Et0Ac, Rf = 0.27 1/1 cycl ohexanel Et0Ac, Rf = 0.3 LZE=

.(H+1/1) 1/1 cycl ohexane/ Et0Ac, Rf = 0.3 1/1 hexane/ Et0Ac, Rf = 0.45
111-11. 246C M=359 1/ 1 hexane/ Et0Ac, RI. = 0.5 JeWosl OW OWow OW oel

172:1 10-17 | = =i ad0-4 A ]
o bodojosszdy0- 4 1017 BN elN-9  el-potpkodosifitioo

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

5 The intermediates of general formula (VIIl) may be prepared according to the
processes described in patent application WO 03/008 407 and illustrated by

Scheme 3:
Scheme 3:
R N ° 33@\: o
R2 \H RrR2 T\{H
(X1} Xi)
Ar
rRé. . N\ _oH R"@\)SH:
0
RS@ﬁNg:o e R?};Z {\{
R2 ‘H H
{XH1 (XIV)
R4 Ar Hal
ngj\)gzo
R? N
H
10 (V1D

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

represents a halogen atom, for example chiorine.

al



10-9 H 10-9 10-9 t r?2 co 10-9 elN9 10-9 1-9 10-9 10-9 10-9 iv

0O \0 Ila
Anal yses (M+H) + =369 |

fk 441 Preparation CZ i7Z 9Z 93 LZ 93 63 02 C

= 0.25%in MeOH

10

15

WO 2009/056707 17 PCT/FR2008/001190

The compounds of general formula (XIV) may aiso be prepared by application
or adaptation of the procedures described in the Journal of Heterocyclic

Chemistry, 43(4), 1031-1035; 2006.

Thus, the compounds of general formula (XIV) may be prepared by reducing

a compound of formula (XV):

Ar
R4 '
COOAIk
R3
R2 NO,

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

using acetic acid.

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

compound of general formula (XV1):

R4 F

e
NO,

R2
(XVI)

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

compound of formula (XVH):
Ar

q

COOAIk

(xXvil)

1/1 hexane/ Et0Ac, Rf = 0.45 mp. = 240C aD = -43,

c



1/1 cycl ohexane/ Et0OAc, RI = 0.3 00091. = d w 1/1 cycl ohexane/ Et OAc, Rf =
0.45 1/1 cycl ohexane/ Et0Ac, Rf = 0.3 092 = JAl 1/1 cycl ohexane/ Et 0Ac, Rl
0.3 19WS1 OWOW (-) OWoat 00) 00.1 OWNoei 171:1 1-1 =10-9 | |
Cd0o-17 10-17 10-9 10-9 <c¢i Ln H9 10-9 10-9 10-9 H9 H9 381 10-9

10-9 -G -;
- o Zo0si056707 18 PCT/FR2008/001180

in which Ar is as defined in the general formula (1) and Alk represents an alkyl

group, for example a methyl, ethyl or butyl group, according to methods

known to those skilled in the art and described in the Journal of Heterocyclic

Chemistry, 43(4), 1031-1035; 2008, for example in the presence of a base
5 such as t-BuOK or NaH.

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

10 Scheme 4.
1} X=-CH<
o _RE RS RS
(ELO),PO)CH,CN Mg
OQ — Nc\,/O “G\/O/
v .
o) oo
He T
——~"*  HoOC
o
2) ¥=-N<
- RS -
(\ Hah_COOAK ‘/\ He O
wh AKOOG. N T HOOe N
oK) (O i)
==
3) X= o~

-R5
q0N H* 7N
+ ONCH,CCOH — = oN. _.C Y.R, -—> HOOC.__.C Y-R
O S~ 7 & S~ 5 ! 8

{(RVIHD) (O (XY) (VI
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According to the first embodiment, when X = -CH<, the compound of formula

(VIl) may be prepared by hydrolysis of a compound of formula (XX):

Y,RS
NC

(XX
5 in which R5 and Y are defined as in the general formula ([}, in acidic medium,

for example using concentrated hydrochloric acid.

The compound of general formula (XX) may be prepared by reducing a
compound of formula (X1X}:

_R5
Y

NC. .~

(XIX)

in which R5 and Y are defined as in the general formula (1), for example using

10

magnesium. This reaction is generally performed in a solvent such as

methanol or ethanol.

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

RS

(XVI)
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in which R5 and Y are defined as in the general formuia (!). Generally, this
reaction is performed using a suitable phosphonate derivative, such as diethyl
(cyanomethyl)phosphonate. The process is advantageously perfbrmed in the
presence of a base, such as K-COs, in a solvent such as THF or

dimethoxyethane.

According to the second embodiment, when X = -N<, the compound of

formuia (VII) may be prepared from a compound of formula (XXIi):

O,

AOOC_ N

(XXI)

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

concentrated hydrochloric acid.

The compound of general formuta (XXI) may be prepared by condensation of

a compound of general formula (XX|):

r:::jx

HN

(XXI)

in which R5 and Y are defined as in the general formula (I), with a
corresponding halo compound, such as Hal”CHCOOAIk, in which Hal™

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

liv

d
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group, such as ethyl. This reaction is advantageously performed in a solvent

such as toluene, benzene or dioxane.

=
-""-'C\

According to the third embodiment, when X = , the compound of

5 formula (VII) may be prepared by hydrolysis of a compound of formula

(XXIV):
7\
CN._C  Y-Rg
- (V)

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

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

0O

XV

in which R5 and Y are defined as in the general formula (I), using the
15  compound of general formula (XXH):
NC-CH,COOH (XX

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

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

5 below:
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Scheme 5:
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The compound of general formula (XXV) may be prepared by reacting a
5 compound of formula (Xilf) with a compound of formula (XIV):
ALK-Hal (XIV)
in which ALK represents a linear or branched saturated aliphatic group
~ containing from 1 to 6 carbon atoms and Hal represents a halogen atom, for
example chlorine, according to methods known to those skilled in the art, for
10  example in the presence of a base such as K,CO;, NaH or t-BuO'K" in a
solvent such as DMF, THF, dimethoxyethane or DMSO.
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The compounds of general formula (XXVIil) may be prepared according to

methods analogous to those described previously.

The compounds of general formula (XXVII) may also be prepared according

5 to Scheme 6 below:

Scheme 6:
—PG H—rs
H
v A NH, Ra A "4 Ac
ALK-Hal )
Ra o PG . R3 o R3 Q
il R2 "\ R2 "
R \ 4 ALK
V) (tyor () 000 (XXX
Q.
’ /
R4 A :
Ra 0
R2 N\
ALK
GOV (4) or {)

According to this scheme, a compound of formula (V) is reacted with a
protecting group PG to give the compound of formula (XXX). Examples of
10  protecting groups PG for the amine that may be used include benzimine and
| t-butyl carbamate. These protecting groups are introduced according to
methods known to those skilled in the art, for example in the presence of a
base such as K.CO3;, NaOH or triethylamine, in a solvent such as dioxane,
THF or DMSO.
15
The compound of general formula (XXXI) may be prepared by reacting a
compound of formuia (XXX) with a compound of formula (XIV)
ALK-Hal (XIV)
in which ALK represents a linear or branched saturated aliphatic group
20 containing from 1 to 6 carbon atoms and Hal represents a halogen atom, for

example chlorine.
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. The compound of general formula (XXVIlI) is obtained from a compound of
formuta (XXXI} by removing the protecting group according to well-known

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

5 By then working by application of the methods described above for the
compounds of general formulae (XII), (XIV), (X), (V), (Il) and (I) of Schemes
1, 2 and 3, the compounds of general formuiae (XXV), (XXVI), (XXVI),
(XXVIIY, (XXIX) and (1} are obtained.

10  Optionally, the compound of formula (1) is converted into an acid-addition salit
thereof. - 7
The process according to the invention may optionally include the step that
consists in isclating the desired product of general formula (1).

15
In Schemes 1, 2, 3, 4, 5 and 6, the starting materials and the reagents, when
their mode of preparation is not described, are commercially available or
described in the literature, or else may be prepared according to methods that
are described therein or that are known to those skilled in the art.

20
According to another of its aspects, a subject of the invention is also the
compounds of formula (ill), with the exclusion of 5-chloro-3-(2-chloro-
acetamido)-3-(2-chiorophenyl)-1,3-dihydroindol-2-one. These compounds are
useful as synthetic intermediates for the compounds of formuta (I).

25
Among the compounds of formula (Ill) that are subjects of the invention, one
group of compounds is constituted by the compounds for which:
Ar represenis a heteroaryl group optionally substituted with one or more
substituents, which may be identical or different, chosen from halogen atoms

30 and (C1-6)alkyl, perhalo(C1-3)alkyl, (C1-6)alkoxy and aryl groups.
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According to another of its aspects, a subject of the invention is also the
compounds of formulae (XXVill) and (XXIX). These compounds are useful as

synthetic intermediates for the compounds of formula (1).

5 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. The numbers of the illustrated
compounds refer to those given in the table hereinbelow, which illustrates the
chemical struéfures and the physical properties of a few compounds

10 according to the invention.

The physicochemical measurements were performed in the following manner:

The melting points were measured using a Blichi B-540 machine.

15
The proton nuclear magnetic resonance (*H NMR) spectra were recorded at
500 MHz on a Briker machine equipped with an Avance Il console. The
chemical shifts are given in ppm relative to the frequency of TMS.

20  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 = muttiplet, d = doublet, t = triplet, q =
quartet.

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

solvent.
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The HPLC was performed using a ThermoElectron Surveyor system
equipped with an jon-trap mass spectrometry detector and a diode array

detector.

The analysis conditions by liquid chromatography coupled to mass

spectrometry (LC/UV/MS) are as follows:

For the liquid chromatography part, three different chromatographic systems

are used:

- chromatographic system A
- Eluent A = H,O + 0.005% TFA
- Eluent B = CH3CN
- gradient from 95% A to 90% B over 17 minutes, followed by elution with
90% B for 5 minutes
- flow rate 0.3 ml/minute
- injection of 2 yL of solution at 0.1 mg/ml in a 9/1 CH3CN/H20 mixture

- chromatographic system B
- Eluent A = H,O + 0.01% TFA
- Eluent B = CH3CN
- gradient from 98% A to 95% B over 10 minutes, followed by elution with
95% B for 5 minutes
- flow rate 0.5 mi/minute; temperature 40°C
- injection of 2 uL of solution at 0.1 mg/ml in a 9/1 CH3CN/H20 mixture

- chromatographic system C
- Eluent A = H,0 + 0.005 M ammonium acetate pH 6.5
- Eluent B = CH3CN
- gradient from 95% A to 90% B over 17 minutes, followed by elution with
90% B for 5 minutes
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- flow rate 0.3 ml/minute
- injection of 2 yL of solution at 0.1 mg/mlin a 9/1 CH3CN/H20 mixture

The columns used are:
5 -Waters XTerra MS C18 2.1 x 50 mm 3.5 pym column No. 186000400
- Waters XBridge C18 2.1 x 50 mm 2.5 um column No. 186003085
- Phenomenex Gemini C18 2.1 x 100 mm 510 um column No. 00D-4435-B0
- Waters Sunfire C18 2.1 x 100 mm 3.5 ym column No. 186002534.

10  The products are detected by UV at 220 nm.
For the mass spectrometry part:

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

15
Thin layer chromatography was performed on silica gel TLC pilates from
Merck. The silica gel for the flash column chromatography is sold by Biotage.
All the solvents used are of “reagent grade” or “HPLC grade” purity.
20

The oD measurements were carried out on a Perkin Elmer model PE341

polarimeter using a cell with a 1 dm optical path.

In the examples and preparations:

25  AcOH and EtOAc represent, respectively, acetic acid and ethyl acetate.
MeOH, EtOH and t-BuOH represent, respectively, methanol, ethanol and tert-
butanol.

m.p. means melting point.
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(*+)-N-[5, 6-Di chl or o- 3- (4-chl orophenyl) - 2- oxo- 2, 3- di hydr o- 1Hi ndol - 3-y1] - 2-
(4- et hyl pi perazi n-1-yQacet am de 5(i)

2- Chl or o- N15, 6-di chl or o- 3- (4- chl orophen 1) - 2- oxo- 2, 3- | - 3-
yl ] acet am WO 2009!@56701 he product obt &dned in Preparpg#ﬁﬁﬁﬁﬁw'ﬂga
toluene, 0.32 m of pyridine and 0.31 m of chloroacetyl chloride are

pl aced in a round-bottoned flask equi pped with a nagnetic stirrer, and

under a st rEapeapdtioni 4:rogen. The 10 mxture is left to react at 110C for 4
hours, and e reactron mxture is then poured into water and extracted

with ethyl (dd¥ethypiperid-drdlacedicdtide is dried over Na2SO4, filtered and

evapor at ed 9c e solid are obtained, which
product is (EH We%'gi;pgbj&ad ggﬁ[dgﬂegce?? fhé:]chr omat ogr aphy using an 8/2
cycl ohexaned g6 hybf Ks®Oateadrs. 89 mienf cneihgab(tcaanomemﬂ)@h@whwt@@r@mded
product. TLC: 1/1 hexane/ Et OAc,

(+)-N-| §, 6-10i th MY -Gk an &TWMWW glagli%aqéu%oedj W)}Br% n’ﬁgneh&oﬁmf’?ryl] - 2-
(4-met hyl p'%}?d Bﬁg leeéﬁféit ’\ﬁu%gén 209 te enighird hﬂeﬁﬁ@da@&t for amminmtes

~preceding s perazine (d 903) g o
pot assi um (Hirﬂmonatmnaeltmm)‘e(ﬂncbthﬁn ﬁfkﬂixﬁﬁ]fpbaﬂd"é‘ﬂuﬁ\e% Trﬂe EﬁS“%WQ ’é"r”gufﬁ aced

in a round-bottoned flask e d t t
mxture is Pé”?’to“f%idpeﬁe?l @&%%o?%trﬁ%ﬁy FE-%;&% (ﬁ OI%Q% t 'ree;ﬁ%%%ﬁﬁc’ r?\ﬁtﬁg :Ngtn er
and ext r actpdsWhixturetisydfipeatfor @6 hbigs OTigaréactiphanixturs isl rtmml pesresiieto
Na2504, filtered and evaporated under vacuu_lm 240 ng of oil. are pbtai ned,
}Nh: tch Itdpodua;atarsamcbkeeﬁra@ged it @iyl cagriple o f&?ﬁgiﬁg R 'M!f{eép%?fd The
Altration [l rs: if.l a3 h 9/1
~ethyl acet a*lgﬁ@f’ﬁg{%ﬁd gﬁ% e&héﬁra%{%hhgﬁwgget at ggﬁ%gﬁﬁ%%gﬁgsm{ E)
isolate 40 ng of white solid. 30 mp. = 207.1-207.6C, [aD] = +141C, c =

0.25 wt % MeOH. 1H NVR 5 DVBO- 2 ] *
2.94-3.16 (W ( ‘Qﬂﬂethwlpw)@f@pfnbflﬁefomﬁp‘§1 (mBZH§bS7 25')’(m2'5258,),2' ;.45(2m(s,)’1H),

8.71 (s, 1H,41Q A8 brodutblobthifelfSin (Hé-idreceding stép ismplabaa@nl 20 2nl of
15  methano! in a round-bottomed flask equipped with a magnetic stirrer. At 0°C,
7.2 g of magnesium are added portionwise, The mixture is stirred for 4 hours.
It is filtered to remove the solid magnesium particles and the filtration and
liquors are evaporated. The residue is taken up in saturated NaCl solution
and extracted with dichloromethane. The organic phase is dried over Na;SOq,
20 filtered and evaporated under vacuum. 450 mg of oil are obtained.
TLC: 9/1 EtOAc/MeOH, Rf = 0.2

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

3.65 g of the product obtained in step (i) are placed in 47 ml of concentrated
25  hydrochloric acid in a round-bottomed flask equipped with a magnetic stirrer.

The mixture is refluxed for 20 hours. The resulting mixture is diluted with

water and extracted with dichioromethane to remove the impurities. The

aqueous phase is brought to pH 5-6 and extracted with dichloromethane. The

aqueous phase is evaporated under vacuum and a white solid is isolated.
30 This solid is taken up in ethanol to separate the product from the salts. The

filtration liquors are evaporated to isolate 3.6 g of pale yellow solid.
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i ndol -3-y1]-2-(1-ethyl piperid-4-yflacetamde 1) 172.84 ng of PCI5 are
added to 4.4 m of anhydrous dichl oronmethane cooled in an ice bath, under a
stream of nitrogen, followed by slow addition of 142.13 ng of the acid of
Preparation 2. The reaction mxture is left to react at_10 OSIor %8

m nut es andVOh2009H0568B@¥M t enperature f@° 3 hours. 2?@55129 8{aP11880 ny of
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m xture is1g_q9I§Q71ime@H/N]qgop|tha=Jﬁe solution prepared in 1) is added
dropwi se and stirred at roomtenperature for one hour. 15 The reaction

m xture is poured into water and extracted with ethyl acetate. The organic
phase is hed 'thz_saturat ed NaHCCB3 solution, dried over Na2SO, filtered
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i s takeB ufBY workiisr asysesariad in Pg?%faf@nng tRIRE /5PN é?'?%f%‘?'}?duct.
mp. = 158- 4 af et d8nefidond - the JitWt % ; 8R 5 (ppm

DVBO- d6) : dfl‘g%g?t‘{,f eyt él?eﬁgfﬂg he T 2&%?@@2.47-1. 67 (m 3H),
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95/ 5 etdwyl { 6 = isolate 20 ng of white solid. S5mp. =
92-94C;2911LH E%%:_qge(%%BQ%_: 2.16 (s, 3H), 2,24-2.40 (m 4H),
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under vacuum and the residue is taken up in ethyl acetate and washed with
wat er. The organic phase is dried over Na2SO4, filtered and evaporated
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white solid are isolated. 1H NVR 5 (ppm DMVM5O-d6): 0.99 (t, J = 7.2 Hz,
3H), 2.25-2.42 (m 6H), 2.42- 2.62 (m **), 2.92-3.16 (m 2H), 7.12 (m
2H), 7.47 (m 2H), 7.55 (bs, 1H),



7.64 (bs, 1H), 7.84 (bs, 1H), 8.24 (bs, 1H), 8.75 (s, 1H), 10.95 (bs, 1H);

25 LCVMs: (WH). = mz 571 anmu. Exanple 7:

N46- Chl or o- 3- (4- chl orophenyl) - 1, 5- di net hyl - 2- oxo- 2, 3-di hydro- 1H i ndol 3-y1] -

2- (4- met hyl pi perazi n-1-yfl acetam de 30By working as described in Exanmple 1,

but using t Qﬁﬂg&ggh Preparation 9 gonstead of the@r/eR08001190

Preparation 5, t title conpound is obtained. mp. = 217-219C, 1H NVR 8

(ppm DWVBO-d6): 2.26-2.35 (m 6H), 2.44-2.64 (m **), 2.89-3.15 (m 5H),

7 19 (s, 1H), 7.25-7.33 (m 33H), 7.46 (m 2H), 8.71 (bs, 1H. LCVs: (M+H)
mz 461 anu. Exanple 8:

(+) N-[4 6- ﬂ@%kﬁf&@ (4-trifluoronethyl Phenyl) - 2-oxo- 2, 3-di hydro- 1H ndol - 3
yl] - 2-( -tetrahy droc{)%rl d-41/ 1) acet am de ki ng as
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Cror concentrated. 30 g of a brown oil are obtained, and are purified on a column

with hexane and then with a 95/5 hexane/EtOAc mixture to give 3.18 g of oil.
15
B) 5,6-dichloro-1,3-dihydro-3-(4-chlorophenyl)indol-2-one
4.6 g of the product from step A, 60 ml of methanol, 15 ml of AcOH and 2.7 g
of iron are placed in a round-bottomed flask equipped with a mechanical
stirrér, under a stream of nitrogen, and the mixture is refluxed for 1 hour 30
20 minutes. The resulting mixture is poured onto ice and 10% NaHCO; solution
is added to basic pH. Ethyl acetate is added and the mixture is filtered. The
organic phase is separated out and dried, filtered and concentrated. A solid is
obtained, which is taken up in isopropyl ether and filtered. 2.75 g of a white
solid are obtained.
25 m.p.: 214-215°C

(i) 5,6-dichloro[[(1R)-2-hydroxy-1-phenylethyllamino}-1,3-dihydro-3-(4-chloro-
phenyl)indol-2-one isomer A and isomer B
A) 3-bromo-5,6-dichloro-1,3-dihydro-3-(4-chlorophenyljindol-2-one
30 2.75 g of the product from step B above are dissolved in 100 mi of

dichloromethane under a stream of nitrogen. The solution is cooled in an ice
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bath, and a solution of 3.93 g of PhMe3NBrz in 100 mi of dichloromethane is
added dropwise. The mixture is reacted for 3 hours, and the temperature is
allowed to return gradually to room temperature. The resulting mixture is
washed with 1M hydrochioric acid and water. This mixture is dried, filtered

and concentrated. 3.7 g of oil are obtained.

B) 5,8-dichlorof[(1R)-2-hyd roxy-1-phenylethy{lamino]-1,3-dihydro-3-(4-
chlorophenylindol-2-one isomer A and isomer B
3.4 g of the compound from the preceding step are mixed with 50 mi of
chloroform and 2.9 g of R-phenyiglycinol, under a stream of nitrogen. The
mixture is reacted for 2 hours at room femperature, 1.6 mi of DIPEA are then
added and the resulting mixture is reacted at room temperature. The soiid
formed is fittered off, and the filtration liquors are evaporated to dryness and

purified on a column, eluting with 7/3 hexane/E{OAC.

1.8 g of the less polar product, isomer A (m.p. = 79.8-80.5°C) and 2.2 g of the

more polar isomer B (m.p. = 213.2°C) are obtained.

(iii) (+)-3-Amino-5,6-dichloro-1 ,3-dihydro-3-(4-chlorophenyljindol-2-one

1.8 g of the product obtained in the preceding step are reacted in a mixture of
28 mil of dichloromethane and 12 mi of methanol. 1.9 g of Pb{(OAc), are
added and the mixture is reacted at room temperature for 3 hours. The
resulting mixture is evaporated to dryness and the residue is taken up in ethyl
acetate and then washed with saturated aqueous NaHCO; solution. The
organic phase is dried, filtered and concentrated. The resuiting product is
taken up in a mixture of 36 ml of 3N hydrochloric acid and 3.7 m} of methanal,
and is stired overnight. This mixture is concentrated and diluted with a
mixture of water and dichioromethane. The organic phase is washed with 1N
hydrochloric acid solution. The aqueous phases are combined, brought to

basic pH with aqueous NH; solution and extracted with dichloromethane. The
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organic phase is dried, filtered and concentrated to give 540 mg of a white
solid product.
m.p. = 221°C; ap = +32.5°, c = 0.5 Wt% MeOH

5 Preparation 6:
(-}-3-Amino-5,6-dichloro-1 ,3-dihydro-3-(4-chIorophenyl)indol-z-one
By working as described in Preparation 5 (iii), but using the more polar isomer

B obtained in Preparation 5 (i) instead of isomer A of the same preparation,
the title compound is obtained.

10 op=-23.6° ¢ =0.35 wt% MeOH.
Preparation 7:
3-Amino-4,6-dichioro-1,3-dihydro-3-(4-chlorophenyl)indol-2-one
(i) 4,6-dichioro-1 ,3-dihydro-3-(4-chlorophenyl)indol-2-one

15 a) 4-chloro-O-acylmandelic chioride

10 g of 4-chloro-dl-mandelic acid, 88 ml of dichloromethane and 4.2 ml of
acetyl chloride are placed in a two-necked round-bottomed flask equipped
with a magnetic stirrer. The mixture is reacted at 50°C for 3 hours. 7.8 m! of
thionyl chioride are then added. The mixture is reacted at reflux for 2 hours.
20 The resulting mixture ié evaporated under vacuum to give 13.7 g of an

opaque liguid.

b} 4-chloro-N-3,5-phenylmandelamide
4.04 g of 3,5-dichloroaniline and 50 ml of toluene are piacéd in a three-
25 necked round-bottomed flask equipped with a mechanical stirrer, and under a
stream of nitrogen. The solution is cooled to 0°C. 9.6 g of potassium
carbonate are then added. 6.8 g of the product obtained in the preceding step
diluted in 10 ml of toluene are added slowly. The mixture is reacted at room
temperature for one hour, and 4.15 ml of methanol are then added. The
30 mixture is reacted at 80°C fdr 2 hours, followed by addition -of 1N hydrochloric



(B -+-
1) 2 Le,

10

15

20

25

30

co a) | Crrr rrr 98 an CDNOA] 43 0 2
0 Lo Z.3
WO 2009/056707 33 ' PCT/FR2008/001190

acid solution, and the resulting mixture is extracted with ethyl acetate. The

organic phase is evaporated under vacuum. 5.7 g of solid are obtained.

c) 4,6-dichloro-1 .3-dihydro-3-(4-chlorophenyl}indol-2-one
29 ml of 96% sulfuric acid and 5 ml of fuming sulfuric acid are placed in a
round-bottomed flask equipped with a magnetic stirrer. The mixture is cooled
in an ice bath, and 5.7 g of the product obtained in the preceding step are
added portionwise. The mixture is then left to react at room temperature for

4 hours. The reaction is poured into a bath of ice and brought to basic pH with

'NaHCO; solution and then with concentrated sodium hydroxide solution. The

resulting mixture is extracted with dichioromethane, and the organic phase is”
separated out, dried over Na;SOQ,, filtered and evaporated under vacuum to
give 7.5 g of a solid, which is taken up in ethyl ether. This mixture is fiitered to
give 4.2 g of powder.

(iiy 3-Azido-4,6-dichloro-1,3-dihyd ro-3-(4-chlorophenyl)indol-2-one
A) 3-bromo-4,6-dichloro-1 ,3-dihydro-3-(4-chlorophenyl)indol-2-one
This product is obtained by working as described in point (ii) of Preparation 5,

but using the compound obtained in the preceding step.

B) 3-azido-4,6-dichioro-1,3-dihydro-3-(4-chiorophenyl)indol-2-one
550 mg of the compound obtained in the preceding step, 17 ml of acetonitrile
and 270 mg of NaN; are placed in a three-necked round-bottomed flask
equipped with a mechanical stirrer, and under a stream of nitrogen. The
mixture is refluxed for 2 hours and then taken up in ethyl acetate and washed
with saturated sodium chloride solution. The organic phase is separated out,
dried over Na,SOQ,, filtered and evaporated under vacuum to give 320 mg of a
resin, which is purified by flash chromatography, eluting with 85/15
cyclohexane/ethy! acetate. The phase containing the product is evaporated fo

give 220 mg of a white solid.
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(iii) 3-Amino-4,6-dichloro-1,3-dihydro-3-(4-chlorophenyl)indol-2-one
220 mg of the product obtained in the preceding step, 5 ml of THF, 10 mi of
methanol, 170 mg of NH4CI and 80 mg of zinc are placed in a two-necked
round-bottomed flask equipped with a mechanical stirrer. The mixture is
5 reacted at room temperature for 3 hours. The resulting mixture is filtered and
the residue is evaporated under vacuum. The resulting residue is taken up in
ethyl acetate and washed with saturated sodium chloride solution. The
organic phase is separated out, dried over Na;SOs, filtered and evaporated
under vacuum. 200 mg of oil are obtained, which product is purified by flash
10 chromatography, eluting with 8/2 cyclohexane/ethyl acetate. 74 mg of
expected product are obtained. -
TLC: 6/4 cyclohexane/EtOAc, Rf = 0.3

Preparation 8:
15  (+)-3-Amino-4,6-dichloro-1,3-dihydro-3-(4-trifluoromethylphenyl)indol-2-

one
(i) 3-Hydroxy-4,6-dichloro-1,3-dihydro-3-(4-trifluoromethylphenyl)indol-2-one
1.8 g of Grighard magnesium are placed in 19 m! of anhydrous ethyl ether in
a round-bottomed flask equipped with a mechanica! stirrer, and under a
20 stream of nitrogen. A mixture of 8.9 mi of 4-bromotrifluoromethylbenzene in
46 mi of anhydrous ethyl ether is then added. The mixture is stirred for one
hour, followed by addition of a solution of 5.7 g of 4,6-dichloro-1H-indole-2,3-
dione in 100 ml of anhydrous THF. The mixture is stirred at room temperature
for 4 hours 30 minutes. Water is added and the resulting mixture is extracted
25 with ethyl acetate. The organic phase is separated out and dried over
Na;S0O,., filtered and evaporated under vacuum. The residue is taken up in
ethyl acetate and washed with TN sodium hydroxide solution. The organic
phase is dried over Na;S0Qy, filtered and evaporated under vacuum. The solid
is taken up in ethyl ether and filtered off. 4.7 g of expected product are
30 obtained.
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(i) 3,5,6-trichloro-1 3-dihydro-3-(4-trifluoromethylphenyl)indol-2-one
1.2 g of the product from the preceding step are placed in 8 ml of
dichloromethane in a round-bottomed flask equipped with a magnetic stirrer,
and under a stream of nitrogen. 0.47 ml of pyridine and a mixture of 0.34 ml

5 of SOCl in 4 ml of dichloromethane are added, at 0°C. The mixture is reacted
at room temperature and then poured into saturated aqueous NH,C! solution.
The organic phase is separated out and dried over Na;SO,, filtered and
evaporated under vacuum. |
TLC: 1/1 hexane/EtOAc, Rf = 0.85

10 _
iii) 4 6-dichlorof[(1S)-2-hydroxy-1-phenylethyllamino]-1,3-dihydro-3-(4-
trifluoromethylphenyl)indol-2-one isomer A and isomer B
By working as described in step (ii) A and B of Preparation 5, but using the
compound from the preceding step and (S)-phenylgtycinol instead of (R)-
15 phenylglybinol, the title compounds are obtained.

TLC: 4/6 EtOAc/cyclohexane, Rf = 0..5 (isomer A), Rf = 0.2 (isomer B)

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

20 This compound is obtained by working as described in step (i) B of
Preparation 5. '
op = +60°, ¢ = 0.25 wit% in MeOH

Preparation 9:

25  3-Amino-1,5-dimethyl-6-chloro-1,3-dihydro-3-(4-chlorophenyl)indol-2-
one
(i) 6-Chloro-3-(4-chlorophenyl)-3-hydroxy-1,5-dimethyi-1,3-dihydroindol-2-one
This compound is prepared from 3-hydroxy-5-methyl-6-chioro-1,3-dihydro-3-

(4-chlorophenyl)indol-2-one (compound obtained according to the process
30 described in point (i) of Preparation 8), and 1.2 g thereof are dissolved in 8 mi
of DMF. 167 mg of 60% NaH are added at 0°C, under a stream of nitrogen.
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260 pl of CH3l are then added and the mixture is reacted for 30 minutes. The
resulting mixture is poured into water and extracted with dichloromethane.
The organic phase is dried, filtered and concentrated. The product is purified
on a column, eluting with 9/1 hexane/EtOAc.

5 TLC: 1/1 EtOAc/hexane, Rf = 0.7

(i) 8-Chloro-3-(4-chlorophenyl)-1,5-dimethyl-1,3-dihydroindol-2-one
1 g of the product obtained from the preceding step is mixed with 4 m! of TFA
and 1.3 ml of HSiEts, and the mixture is reactec_i‘for one hour at 80°C. The
10  resulting mixture is poured into water and brought to basic pH with aqueous
NH; solution. This mixture is extracted with ethyl acetate. The organic phase
is dried, filtered and concentrated. The residue is taken up in ethyl ether and
filtered. 688 mg of a white solid are obtained.
TLC: 4/6 EtOAc/hexane, Rf = 0.7
15
(ifi) 3-Amino-1,5-dimethyl-6-chloro-1,3-dihydro-3-(4-chlorophenyi)indoi-2-one
by working as described in Preparation 7 in points (i) and (iii), but using the
product from the preceding step instead of the product obtained in step (i) of
Preparation 7, the title compound is obtained.
20 TLC:; 1/1 EtOAc/hexane, Rf = 0.5

Preparation 10:
(1-Ethyl-1,2,3,6-tetrahydropyrid-4-yl)acetic acid
(i) (1-ethyl-1,2,3 6-tetrahydropyrid-4-yl)acetonitrile
25 2.9 g of 1-ethyl-4-piperidone, 3.3 g of cyanoacetic acid and 36 ml of toluene

are placed in a round-bottomed flask equipped with a magnetic stirrer, and
under a stream of nitrogen. The mixture is refluxed for 4 hours, while
removing the water using Markusson apparatus. The solvent is evaporated off
under vacuum. 4.2 g of oil are obtained.

30
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(i) (1-Ethyl-1,2,3,6-tetrahydropyrid-4-ylacetic acid
By working as described in Preparation 1 (iii), but using the product from the
preceding step instead of the product of Preparation 1 {ii), the title compound
is obtained.

5 TLC: 99/1 MeOH/NH4OH, Rf=0.2
'H NMR: 8 (ppm, DMSO-d6): 1.09 (¢, J =72 Hz, 3H), 2.18 (m, 2H), 2.62 (qa., J
=7.2 Hz, 2H), 2.'68-2.76 (m, 2H), 2.92 (s, 2H), 3.11 (bs, 2H), 5.49 (m, 1H}.

Preparation 53:
10  (+)-3-amino-~1-isopropyl-4,6-dichloro-1,3-dihydro-3-(3,4-dichiorophenyl)-

indol-2-one

(i) (+)-3-amino-4,8-dichloro-1,3-dihydro-3-(3,4-dichlorophenyl)indol-2-one

The compound is obtained by working as described in Preparation 3, but
using in step (i) 3,4-dichlorobromobenzene instead of 4-bromotrifiuoromethyl-

15 benzene.

(i) (+)-3-benzimino-4,6-dichloro-1,3-dihydro-3-(3,4-dichlorophenyl)indol-2-one
215 mg of the product obtained in the preceding step and 120 pi of
benzaldehyde are placed in a round-bottomed flask. The mixture is heated at
20 100°C for 5 minutes in a microwave reactor. A solid is obtained, which is dried

under vacuum to remove the benzaldehyde.

(i) (+)-3-benzimino-1-isopropyl-4,6-dichloro-1,3-dihydro-3-(3,4-dichloro-
phenyljindol-2-one

25 144 mg of the product obtained in the preceding step are placed in DMF
(800 pl) in the presence of K;CO; (49 mg) and isopropyl bromide (30 pl) in a
round-bottomed flask. The mixiure is heated at 140°C for 5 minutes in a
microwave reactor. The resulting mixture is filtered and the crude product is
used for the following step.

30
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(iv)  (+)-3-amino-1 -isopropyl-4,6-dichloro-1 ,3-dihydro-3-(3,4-dichlorophenyl)-

indol-2-one

The product obtained in the preceding step (157 mg) is dissolved in methanol

(550 pi) and 2.7 ml of a 3N HCI solution are added. After 5 hours at room
5 temperature, the mixture is neutralized with agueous ammonia and extracted

with ethyl acetate. The extracts are dried and evaporated. A semisolid

product (112 mg) is obtained.

The following intermediates of general formula (V) in which R1, R2, R3, R4
10  and Ar are as defined in Table 1 were also prepared via the methods used for
Préparations 5,6,7,8and 9.

Table 1 that follows illustrates the chemical structures and the physical
properties of a few preparations according to the invention. In this table:

15 - in the “isomer" column, “rac” represents a racemic mixture, and (+) or (-)
represents one or other of the sterecisomers,
- Me, Et, n-Pr, i-Pr, n-Bu and i-Bu represent, respectively, methyi, ethyl, n-
propyl, isopropyl, n-butyt and isobutyl groups, and
- Ph and Bn represent, respectively, phenyl and berizyl groups.



020

£0=4d

o

PCT/FR2008/001190

‘du JO S1A101 0.8LZ 9LZ 30323 0.391 -181
39

‘OYOJfRUEBXAYOIAD || oel H €409 ) Gi
0= WHV!
‘oyOi1a/euexaye(ohd Lf| oe) 9N-G 10-9 o d!
c0=1y c;AHVI.
‘Oy0jF/euexeyo|oko L) oel BN-G iD-9 €l
170=4d \
‘oY OI3/euexayo[hd L) st [0-G ID-9 O ZL
20€ = (H+W) oel AN-S 19-9 N b
sasAjeuy 18Uios) ey zy Iy uoneiedaid

co

N-

WO 2009/056707

4 Lo co
LEZ 0.V6Z 163 0.V6Z -C6Z 06Z? -LZZ J9WS1 C) ca O pis ow O Pi

Zii~

Co ,--
3082°?
2

t-

| 379Vl




.0

PCT/FR2008/001190

G 4 4 Le --

<6 5 <6 13

avg 13 cit.
40

evl/ 21
-5 (6 5 <6

91Al
. 6

c0=4 1©|
‘oY OI/auexayojohd |/| oel H AN-G [D-9 2
0=
‘oyO13/euexayojoho |l oel S-S 1979 g-2 LZ
e =4y
‘OyOl3/euexsyolohd |/| o€l H BN-G H 0z
68S= N
0.652="d'w orl H SN-G i0-9 Bl
£62= (H+H)
Dob8T="dw o8l H H 12-9 gl
182= (H+N)
0,002="d'w oel oW-¥ | OW-G H Il
L0€= (H+IN)
2.022="du o'l 1D~ ON-§ H 8l
sashjeuy Jawios| Y ey FAS| uoneledeaiy

91 a LAl
) 2 10-9 LOG6 6 i
WO 2009/056707

r

c T-




AZAZA

Z A

PCT/FR2008/001190

A A -N<

10 *

*

41

'S

alLUZa) T-

iv 10 *

4

[H

G0 = %\
‘oyOygjeuexay L/l el H {06 1
65e= W
' o
D.9¥¢="d"W oel 40 ¥ 10-G 0 o€
G0 =4 )
‘ayOIa/suBXey 1) oel H DG : 62
£0=Md o MU
oy Qla/euexal0jokD L]} o€l €40V H 8z
D
rze= (H+N) ol H 10-§ O 1z
‘oyOia/euexalopho 1} oel H 19-G 9¢
120=Hd 5 ﬂu
‘oY Ol3euexayodha Lf| o6l H BIN-G Gz
ju]
0=/ WHV
‘oY Q13/euexayo|oAo 4/1 sel H S-S o ¥z
€0=Hd 5 ﬁu
‘oyOi/auexayofohd |1} oel - SIN-G €z
soshleuy Jawos| 2 e 1y uonesedald

WO 2009/056707

SN >N >N >N >N >N >N -

<6 5c61.8




00697

ow ow Co

- 681-

PCT/FR2008/001190

o E2 |

o H

o Eg.

42

10 Ei

| soner

£0=4 m@l
‘OyOla/euexayoaha |l ol 1D HG 10-9 ov
()
0seE=_W sel €40¥ | H-G NO-O 6E
0= 4
“OYO}F/oUBX3Y0|9kD L) o8l H (0-G 199 MHU 8¢
Gv'0 =4 47
oY OIF/eUBXaYO[IAD L) sel H 19-6 19-9 K, O i£
o N A v
0,081 ="dw OBl H 06 | 109 9¢
£0=y o
“OyO)3/ouEXal0jahd Lf| orl 10-§ H-9 10-2 g¢
HO®
%GZ0 =0 WL = Q0
OPZ = dw mt©r
0.0 -} H 106 10-9 €
G0 =4 um O
‘oyQigeuexsy LA o8] H 10-6 19-9 €e
.m
69g= (H+IN) oel H -G I0-9 O Ze
sasAjeuy Iawos| 22 ] &Y ZH 1y uojjeledsid

1.-.
WO 2009/056707

JO S1A10-1 0.297Z -1,9Z 0.1.9Z -917Z 0.1.9Z -09Z 0. 061.
, | C..

-L9Z 0.60Z -LOZ 0.691,

' dui




.5

o 4

/

TEI

G Al eN 43 Dvil
cu 1:2 (.6 ch rt ch ch ub 6 cE

r- T- gu evl

10-9 10-g

N r-

43 PCT/FR2008/001190

WO 2009/056707

HOOW Y ?@l
%GZ 0 =9 ol+="" {+) 10V H-S 10-9 Ve
HosW U 5 \©l
%G0=2".C66= (+) v | HS | 109 8b
BEE = W
HodWu o |©!
%G D=2 "G+ = 0 (+) 4¥ H-S 49 Ly
z
gre= W {+) H ¢ | 198 = o
HOSW U B
UGLO =0 Tkt = P (*) Ho | 106 | 199 O s
HOSW W 34
%GZ0=2".00+= 0 (+) 12 HS 10-9 mv O 144
HOSW U . O
o\cﬂww.o =3 ..omwN.. = 0 Alw I I *Olo m.v
HOPI ! c©!
%0Z0=0"oBh+ =0 (+) H H 10-9 v
HosW W Noz|©l
%S0 =2 b8er =" {#) H 6 | D9 L
sashjeuy Jaulos| 4 £y 2y Iy uopeledal




a A x/ >N

O AaAaAz Aa A-N

le" ' Nob
Z CO N

10, Li"
>N- >N- >N G LLI

l o
>1\ 1-

iv 10

r

>TV-

PCT/FR2008/001190

44

WO 2009/056707

A

L9¢ =, (H+N) {+) 1oV H (0-9 gg
57'0=3 .‘0
‘oyOla/euUexay #/9 (+) 0% H 109 e
HO®IN Ul %G1°0=0 ?O!
o O8+=(10 (+) 10 H 10-9 o GG
e
¢og =, (H+N) (+) 10~ H [0-9 /él va
HO®I W %0Z=9
'o88+=(0 () 0¥ H £40-9 m:©| eg
HO®IN Ul %8 0=0
R AR g LY EE
D,.LeZ="d'w (+) H 10-6 j0-9 va©! Z8
IOH NE Ul %9).°0=2
‘o0 +=gp0 (+) H OW-G | 1979 ot©1 LS
JDOH NE U 5
%91"0=2 *,L6-=Q0 ) H 9N-G | 109 O 05
sasfjeuy JawIos| P ey FAS| N uoneedaiy




rr

I I I aCV 'r. r

TO CO |

3i 793 -39Z 0.9LZ -4LZ 0.891 -L91 0.991
2 (+)

zr (0]

JO 8110-1 | ot OOE91 -09!-
eN 13

-993 0.133 JML1CSI

0. 993
e- 58 13

r

tdill

45 PCT/FR2008/001190

WO 2009/056707

-

0zg = CHN-W) (+) H H 199 29
T
o
HOBW Ul %06°0=2 wwu
F 204+=0 {(+) 0% H 10-9 L9
P 0=rd cawHV|l
‘oyOl3/euexayooho Lz oel OF H 10-9 o 09
b 0=R o|wHVT,
‘oyO)T/euexayoloho L/ ol foY% 46 [0-9 0 6G
HOSIA Ul 2,06°0=0 | .
', 29+=00 (+) S40b H aNO-9 O 85
HO®IN U %01°0=0 c:wuv:
oB24=00 (+) fo}% H 10-9 e 14
‘ D
HO®IN W %01'0=0 |
' 68+=0 (+) 0% H 19-9 0 9%
seskleuy Jawos| 12 ey 2y Iy uogesedely




A

1.0OpIf/ p 2

2 |
PCT/FR2008/001190

2

3422 E8E*);

46

pcoC)6.C-56 18 |

WO 20097056707

66 = ,(H+N) (+) 1974 [0-9 69
G 0=3 %
‘oyo¥a/euexey |l (+) 1o 10-9 o 89
o=y cﬁl
'Oy OlF/eueXSY /9 {+) H 1g-9 D 29
¥ 0= cn©l
'Oy O33/euexay $/9 oel H 1g-9 o 09
)
\
248 = (H+IN) (+) [0} [D-9 O g9
D
0L =, CHN-IN) (+) H 109 om )
HOSIN Ul %/} '0=0 ©ﬂ 5
PYAN AL ) H -9 O €9
sosAjeuy Jauwlos| 28! A Iy uoneledsid

901 19 SIN ketADHO [/ 2 2 2 ES 4 F...
56 E.3 ch 5 cci

10-9




Ath A >N

EA cd0 >-

\

All

v to--(

>N >N >N >N >N >N U..1 = Cr)

PCT/FR2008/001190

47

WO 2008/056707

HO®IN Ul 0L 0=0 @mm
 Zg=aP 8 1o H 19-9 ,wl Ll
HO®IN Wl 11°0=0 Qw
‘L@+=P (+) 1o H- (09 e oL
68°0=1 'OVl _, Q\/mv\
JOUBYIDWIOIONOIP €f/ () 10)7 H (D-9 / Gl
T
\\
95¢ =_(EHN-W) (+) H H 1G9 U vl
1
188 = (H+) () H H g O e/
. ih
9
19¢ = (H+W) () 0% H 10-9 O L
4D
~a
eiLe = (HHW) () H H 19-9 U Ll
T
o
£98 = (H+W) oB! 1O H 1D0-9 0 0.
sosfjeuy Jawlos) o oY rAS N uoneledald

&y




-42 0.46 -Z6

as C) ? .

¥22 = (H+N) OBl H H 10-9 - ¥8

0.92
PCT/FR2008/001190

g8e =, (H+\) (+) H H 1g-9 - £8

| OZ -861.

€ H_Da )
9z¢ = EHN-W) ) H H 10-9 O Z8

ITO (202 ....

48

_ %0, 0
228 = (H+I) (+) H H 10-0 ‘v 18

-26Z 0.
++ 0

11-'

HO®W W 01°0=°

9LL=Qr & ] oy H 10-9 08

-LIZ | soner

HO®IN Wt §2°(0=0 D

8]
7\
HOSI Ul G2'0=0 : c@!
‘91 Z-=0 | ) (DY H 1D-8 L/ 6.
PGLE=(0 {+) 19 H {9-9 @t 8/

"d'w 10 SI A101 0.46Z

N

WO 2009/056707

0.977 0. 62
C ) )

CO CO C3) CO

0.96 |

sesAfeuy Jswos| | ¥ oY A ny uogeledald




81A1 13 ovevil @N C. rr 1l I rr |l cei 66 06 LULUZ121) (1) LA
C2. CD6 56 5<65<656 0-0- 0i O-
WO 2009/056707 49 PCT/FR2008/001190
Example 1:

(+)-N-[5,6-Dichloro-3-(4-chlorophenyl)-2-oxo~2,3-dihydro-1H-indoi-S-yl]-Z-
(4-methylpiperazin-1-yl)acetamide
5 (i} 2-Ch1oro-N-[5,6—dichloro-3—(4—chloropheny!)-2-oxo-2,3—dihydro-1H-indol-3-
ylJacetamide:
1.3 g of the product obtained in Preparation 5, 47 mi of toluene, 0.32 mi of
pyridine and 0.31 ml of chloroacetyl chloride are placed in a round-bottomed
flask equipped with a magnetic stirrer, and under a stream of nitrogen. The
10  mixture is left to react at 110°C for 4 hours, and the reaction mixture is then
poured into water and extracted with gthy! acetate. The organic phase is dried
over Nazso; filiered and evapora‘tea under vacuum. 900 mg of a beige solid
are obtained, which product is purified on a column by flash chromatography
using an 8/2 cyclohexanefethyl acetate mixture, to obtain 400 mg of the
15  expected product. |
TLC: 1/1 hexane/EtOAc, Rf = 0.5

(i) (+)-N-[5,6-Dichioro-3-(4-chlorophenyl)-2-oxo-2,3-dihydro-1H-indol-3-yl]-2-
(4-methylpiperazin-1-yl)acetamide:

20 0.4 g of the product from the preceding step, 0.11 mi of N-methylpiperazine
(d 0.903), 0.14 g of potassium carbonate and 0.07 g of sodium iodide in 8 mi
of DMF are placed in a round-bottomed flask equipped with a magnetic
stirrer. The reaction mixture is left to react at 60°C for 4 hours, and is then
poured into water and extracted with ethyl acetate. The organic phase is dried

25  over Na,SQ,, filtered and evaporated under vacuum. 240 mg of oil are
obtained, which product is taken up in ethyl ether to give 140 mg of white
solid. The filtration liquors are purified by flash chromatography, eluting with
9/1 ethyl acetate/methanol and then 7/3 ethyl acetate/methancl, so as to
isolate 40 mg of white solid.

30 m.p. = 207.1-207.6°C; [ap] = +141°C, ¢ = 0.25 wt% MeOH; '"H NMR & (ppm,
DMSO-d6): 2.37 (bs, 3H), 2.50-2.74 (m,**), 2.94-3.16 (m, 2H), 7.08 (s, 1H),
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7.31 (m, 2H), 7.48 (m, 2H), 7.52 (s, 1H), 8.71 (s, 1H), 10.70 (s, 1H). LC MS:
(M+H)* = m/Z 467 amu

Example 2:

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

1) 172.84 mg of PCls are added to 4.4 mi of anhydrous dichloromethane

. ¢cooled in an ice bath, under a stream of nitrogen, followed by slow addition of

142.13 mg of the acid of Preparation 2. The reaction mixture is left to react at

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

2) Separately, 100 mg of the preduct of Preparation 8 are _suspended, under a

stream of nitrogen, in 4.4 mi of dichloromethane.l'foliowed by addition of
0.1 ml of pyridine. This mixture is cooled in an ice bath. The solution prepared

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

>N

The reaction mixture is poured into water and extracted with ethyl acetate. -

The organic phase is washed with saturated NaHCOs; solution, dried over
Na,SQ,, filtered and evaporated under vacuum. 145 mg of an orange-
coloured solid are obtained, which product is purified on a column by ftash
chromatography, eluting with 1/1 ethyl acetate/methanol to give 85 mg of
product, which is taken up in isopropyl ether to give 75 mg of white/pink solid
product.

m.p. = 158-162°C; [ap] = +194°, ¢ = 0.125 wi% in MeOH; "H NMR: & (ppm,
DMSO-d6): 0.97 (t, J = 7.1 Hz, 3H), 1.07-1.23 (m, 2H), 1.47-1.67 (m, 3H),
1.71-1.85 (m, 2H), 2.07-2.22 (m, 2H), 2.27 (g, J = 7.1 Hz, 2H), 2.78 (m, 2H),
6.90 (bs, 1H), 7.18 (bs, 1H), 7.47 (m, 2H), 7.78 (m, 2H), 9.15 (s, 1H), 10.74
(bs, 1H); LCMS: (M+H)" = m/z 514 amu
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Example 3:

N-[4,6-DichIoro-3-(4-chlorophenyl)-z-oxo-2,3-dihydro-1H-indol-3-y|]-2-(4-

methylpiperazin-1-yl)acetamide

By working as described in Example 2, but using the compound of

5 Preparation 4 instead of the compound of Preparation 2, and the compound

of Preparation 7 instead of the compound of Preparation 3, the title compound

is obtained.

m.p. = 248-251°C; LC MS: (M+H)" = m/z 467 amu; 'H NMR: 8 (ppm, DMSO-

d6): 2.16 (s, 3H), 2.24-2.42 (m, 4H), 2.43-2.57 (m, **), 2.98-3.12 (m, 2H), 6.92
10 (d,J = 1.8 Hz, 1H), 7.18 (d, J = 1.8 Hz, 1H), 7.26 (m, 2H), 7.50 (m, 2H), 8.70

(s, 1H), 10.78 (s, 1H). - -

<

Example 4.

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

By working as described in Example 1, but using the product of Preparation

28 instead of the product of Preparation 5, and N-ethylpiperazine instead of

N-methylpiperazine, the title compound is obtained.

. m.p. = 260-262°C; LCMS: (M+H)* = m/z 506 amu; 'H NMR: & (ppm, DMSO-

20 d6): 0.98 (t, J = 7.3 Hz, 3H), 2.23-2.42 (m, 6H), 2.42-2.61 (m, **), 2.87-3.17

(m, 2H), 7.14 (m, 2H), 7.47 (m, 2H), 7.59 (bs, 1H), 7.91 (bs, 1H), 8.91 (s, 1H),

11.12 (bs, 1H).

Example 5
25  (+)-N-[1-Benzoyl-5,6-dichloro-3-(4-chlorophenyl)-2-oxo-2,3-dihydro-1H-
indol-3-yl]-2-(4-methylpiperazin-1-yl)acetamide
0.14 g of the compound of Example 1 is placed in 9 ml of DMF in a round-
bottomed flask equipped with a magnetic stirrer, and under a stream of
nitrogen. 0.01 g of 60% NaH is added, at 0°C. PhCOC! is then added
30 dropwise and the mixture is left to react at room temperature for 2 hours. The

reaction mixture is poured into water and extracted with ethyl acetate. The
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organic phase is dried over Na,SOy, filtered and evaporated under vacuum.
120 mg of oil are obtained, which product is purified on a column by flash
chromatography, eluting with 95/5 ethy! acetate/methanol, to isolate 20 mg of
white solid.

5 m.p. =92-94°C; "H NMR: & (ppm, DMSO-d6): 2.16 (s, 3H), 2,24-2.40 (m, 4H),
2.40-2.50 (m, **), 2.94-3.16 (m, 2H), 7.30 (m, 2H), 7.45 (m, 2H), 7.54 (m, 2H),
7.58-7.66 (m, 3H), 7.74 (s, 1H), 8.00 (s, 1H), 9.14 (s, 1H); LCMS: (M+H)* =

miz 571_amu.

10 Example 6:
3-(4-Chlorophenyl)-3-[2-(4-ethylpiperazin-1-yl)acetylamino]-2-oxo-4-
triffuoromethyl-2,3-dihydro-1H-indole-6-carboxamide
0.16 g of the product obtained in Example 4, 0.47 g of potassium hydroxide
and 7 ml of +-BuOH are placed in a round-bottomed flask equipped with a

15  magnetic stirrer. The mixture is left to react at 50°C for 5 hours. The resulting
mixture is filtered through Celite and washed with THF. The filtrate is
evaporated under vacuum and the residue is taken up in ethyl acetate and
washed with water. The organic phase is dried over Na;SQ,, filtered and
evaporated under vacuum. 100 mg of an oil are obtained, which oil is purified

20 by flash chromatography, eluting with 8/2 ethyl acetate/methanol. 10 mg of
white solid are isolated.

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

2.62 (m, **), 2.92-3.16 (m, 2H), 7.12 (m, 2H), 7.47 (m, 2H), 7.55 (bs, 1H),

7.64 (bs, 1H), 7.84 (bs, 1H), 8.24 (bs, 1H), 8.75 (s, 1H), 10.95 (bs, 1H);
25 LCMS: (M+H)" = m/z 571 amu.

Example 7:
N-[6-Chloro-3-(4-chlorophenyl)-1,5-dimethyl-2-0x0-2,3-dihydro-1H-indol-
3-yl]-2-(4-methylpiperazin-1-yl)acetamide

30 By working as described in Example 1, but using the product of Preparation 9

instead of the product of Preparation 5, the title compound is obtained.
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m.p. = 217-219°C; "H NMR: & (ppm, DMSO-d6): 2.26-2.35 (m, 6H), 2.44-2.64
(m, **), 2.89-3.15 (m, 5H), 7.19 (s, 1H), 7.25-7.33 (m, 33H), 7.46 (m, 2H),
8.71 (bs, 1H). LCMS: (M+H)* = m/z 461 amu.

- Example 8:

(+)-N-[4,6-Dichlor-o-3-(4-trifluoromethy!phenyl)-2-oxo-2,3-dihydro-1 H-
indol-3-yl}-2-(1-ethyl-1,2,3,6-tetrahydropyrid-4-yl)acetamide

By working as described in Example 2, but using the product of Preparation
10 instead of the produét 01; Preparation 2, the fitle compound is obtained. |
m.p. = 155-156°C; 'H NMR: 3 (ppm, DMSO-d6): 1.03 (t, J = 7.2 Hz, 3H), 2.06
(m, 2H), 2.31-2.65 (m, **), 2.80-3.05 (m, 4H), 5.46 (bs, 1H), 6.91 (d, J =

1.7 Hz, 1H), 7.20 (d, J = 1.7 Hz, 1H), 7.49 (m, 2H), 7.79 (m, 2H), 9.3 (s, 1H),

10.8 (s, 1H).
LCMS: (M+H)* = m/z 459 amu

Table 2 below illustrates the chemical structures and the physical properties
of a few examples of compounds according to the invention. In this table:
- in the “sterecisomer” column, ‘rac” represents a racemic mixture, and (+) or

(-) represents one or other of the sterecisomers,

. -'in the “salt’ column, “-" represents a compound in free base form, whereas

“HCI" represents a compound in hydrochloride form and the ratio in
parentheses is the (acid: base) ratio,

- Me, Et, n-Pr, i-Pr, n-Bu and i-Bu represent, respectively, methyl, ethyl, n-
propyl, isopropyl, n-buty! and isobutyl groups, and

- Ph and Bn represents, respectively, phenyl and benzyl groups.
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Example 53:

'H NMR: 8 (ppm, DMSO-d6): 0.86-1.15 (m; 3H); 2.52-2.78 (m; **); 3.02-3.19
(m; *); 6.93 (d; J= 1.5 Hz; 1H); 7.06 (dd; Ja= 8 Hz; Jb= 2 HZ; 1Y), 7.21 (d; J=
1.5 Hz; 1H); 7.56 (d; J= 2 Hz; 1H); 7.67 (d; J= 8 Hz; 1H); 8.96 (bs; 1H); 10.88
(s; TH).

Example 61:
'H NMR: & (ppm, DMSO-d6): 1.08-1.37 (m; 3H); 2.55-3.50 (m; **; *); 6.94 (d;
J= 2 Hz; 1H); 6.98 (dd; Ja= 8 Hz, Jb= 2 Hz; 1H); 7.21 (d; J= 2 Hz; 1H); 7.33

(dd; Ja= 10 Hz; Jb= 2 Hz; 1H); 7.63 (m; 1H); 8.99 (s; 1H); 9.83 (bs; 1H);

10.88 (s; 1H).

Example 65:

' NMR: § (ppm, DMSO-d6): 1.14-1.28 (m; 3H); 2.55-2.80 (m; 2H); 2.80-3.74
(m; *), 6.96 (d; J= 2 Hz; 1H); 7.24 (d; J= 2 Hz; 1H); 7.36 (dd; Ja= 8 Hz; Jb=2
Hz; 1H); 7.75 (d; J= 8 Hz; 1H); 7.84 (d; J= 2 Hz; 1H); 9.27 (s; 1H); 9.90 (bs;
1H); 10.96 (s; 1H).

Example 72:

'H NMR: & (ppm, DMSO-d6): 0.96-1.14 (m; 6H); 1.14-1.46 (m; 4H); 1.49-1.63
(m; 1H); 1.63-1.83 (m; 2 H); 2.16 (dd; Ja= 13 Hz; Jb=7 Hz; 1H); 2.23 (dd; Ja=
13 Hz: Jb=7 Hz; 1 H); 2.55 (s; 3H); 2.81-3.12 (m; 2H); 3.65 (m—q; J= 7 Hz;
2H); 7.08-7.19 (m; 2H); 7.22 (d; J= 1.8 Hz; 1H); 7.30 (d; J= 1.8 Hz; 1H); 7.57
(d; J= 2 Hz; 1H); 7.86 (d; J= 9 Hz; 1H); 9.16 (s; 1H).

Example 75:

"H NMR: & (ppm, DMSO-d6): 0.98 (t; J= 7 Hz; 3H), 2.29 (m—q; J=7 Hz; 2H);
2.33-2.41 (m; 4H); 2.44 (s; 3H); 2.52-2.63 (m; **); 3.01 (d; J= 15 Hz; 1H); 3.07
(d; J= 15 Hz; 1H); 6.61 (s; 1H); 6.91 (d; J= 2 Hz; 1H); 7.11 (dd; Ja= 8 Hz; Jb=
2 Hz; 1H); 7.18 (d; J= 2 Hz; 1H); 7.37 (d; J= 2 Hz; 1H); 7.52 (d; J= 8 Hz; 1H);
8.60 (s; 1H); 10.69 (bs; 1H).
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Example 79:

"H NMR: § (ppm, DMSO-d6): 0.98 (t; J= 7 Hz; 3H); 2.30 (m—q; J= 7 Hz; 2 H);
2.33-2.58 (m; **); 3.02 (d; J= 15 Hz; 1H); 3.08 (d; J= 15 Hz; 1 H); 6.92 (d; J=
1.6 Hz; 1H); 7.20 (d; J= 1.6 Hz; 1H); 7.33-7.41 (m; 2H), 7.41-7.47 (m; 2H),
8.78 (bs: 1H); 10.79 (bs; 1H). |

Example 91: )

H NMR: & (ppm, DMSO-d6): 0.99 (t; J= 7 Hz; 3H); 1.07 {t; J=7 Hz; 3H); 1.12-
1.29 (m; 2H); 1.47-1.57 (m; 1H); 1.57-1.72 {m; 2H); 1.81-1.98 (m; 2H); 2,12
(dd; Ja= 13 Hz; Jb= 7 Hz; 1 H); 2.22 {dd; Ja= 13 Hz; Jb=7 Hz; 1H); 2.26-2.40
(m; 2 H); 2.55 (s; 3H); 2.76-2.91 (m; 2H); 3.64 (m—q; J= 7 Hz; 2H); 7.07-7.18
(m; 2H); 7.22 (bs; 1H); 7.29 (bs; 1H); 7.57 (bs; 1H); 7.83 (d; J= 9 Hz; 1H);
9.13 (bs; 1H). :

The compounds according to the invention underwent in vivo studies.

in vivo test

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 libitum. The feed was removed 18 hours
before sacrificing the animals. The rats were sacrificed by cervical dislocation,
and the stomach was removed surgically, opened along the shorter curvature
and placed in a Krebs solution (of composition (mM): 118.4 NaCl; 4.7 KCI; 2.5
CaCly; 3.7 NaH.PO4; 1.2 MgSO4; 25 NaHCOs; 5.6 glucose). The animals
were cared for and sacrificed according to the Sanofi-Aventis international
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 (6 mm wide) of gastric

fundus were cut out along the longitudinal axis and suspended in 20 ml of

OL1.
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bath filled with the Krebs solution at 37°C and aerated with a 95% 0»-5% CO;
gas mixture. The strips were maintained at a resting load of 1 g and, afier
washing, 10 pM of choline (acetyicholine precursor) and 10 uM of
indomethacin (prostaglandin synthetase inhibitor) were added to the medium,
to reduce the spontaneous phasic contractions (Depoortere et al., Eur. J.
Pharmacol. 515, 1-3, 160-168, 2003; Dass et al., Neurosciences 120, 443-
453, 2003). Isotonic contractions were initiated by stimulation with an electric
field. Two platinum wire electrodes were placed at the surface and at the
bottom of the organ bath, and the electric-field stimulation Was performed with
a Power Lab stimulator (AD Instruments Pty Lid, Castle Hill, Australia)
coupled to a multiplex pulse propeller (Ugo Basile, Varese, ltaly) (Fukuda et
al., Scand. J. Gastroenterol. 12, 1209-1214, 2004). The supramaximal
stimulation was applied to create maximum contractions (20 Hz, pulse width:
2 milliseconds; 5 volts; batch trains every 2 minutes, 150 mA). Next, the
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 fo
isotonic transducers (Ugo Basile, Varese, ltaly) via preamplifiers (Octal Bridge
Amp). After stabilization, concentration-response cumulative curves for
ghrelin (0.1 nM-1 uM) were plotted, with and without incubation (contact time:
30 minutes) of the antagonist molecules. Supramaximal electric-field
stimulation was used for each strip as reference (100%) to classify the
responses per test substance. The agonist concentration producing 50% of
the maximum effect (ECsq) was calculated using a four-parameter logistic
model according to Ratkovsky and Reedy (Biometrics, 42, 575-582, 1986),
with adjustment by non-linear regression using the Levenberg-Marquard
algorithm in the Everstat software. The pKb values for the antagonists were
calculated according to the Cheng-Prusoff equation (Kenakin et al.,
Competitive Antagonism, Pharmacologic Analysis of Drug-Receptor
Interaction, 3rd edition, 331-373, Philadelphia, New York; Raven: Lippincott,
1997).

1
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The compounds of formula (I) show antagonist activity fowards the ghrelin

receptor with 1Cs values ranging from 10 to 107'M.

5 For example, compounds 1 and 2 have an ICs value of 5%x10°M and

1x10°M, respectively.

It is thus seen that the compounds according to the invention have antagonist
activity towards the ghrelin receptor. -

10
- The compounds according to the invention may thus be used for the
- preparation of medicaments, in particular medicaments for preventing or

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

15 Thus, according to another of its aspects, a subject of the invention is
medicaments comprising a compound of formula ([) or an addition sait thereof

with a pharmaceutically acceptable acid.

Thus, the compounds according to the invention may be used, for man and
20 animals, in the freatment 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
25 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
30 according to the invention. These pharmaceutical compositions contain an

effective dose of at least one compound according to the invention, or a
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pharmaceutically acceptable salt thereof, and aiso at least one

pharmaceutically acceptable excipient.

The said excipients are chosen, according to the pharmaceutical form and the
5 desired mode of administration, from the usual excipients known to those
skilled in the art.

In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, local,
10 intratracheal, intranasal, transdermal or rectal administration, the active
- principle of formula () above, or the salt thereof, may be administered in unit
administr(étion .form, as a mixture with standard pharmaceutical excipients, to
animals and human beings, for the prophylaxis or treatment of the above
disorders or diseases. |
15
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,
20 transdermal, subcutaneous, intramuscular or intravenous administration
forms, rectal administration forms and implants. For topical application, the
compounds according {o the invention may be used in creams, gels,

ointments or lotions.

25 By way for example, a unit administration form of a compound according to

the invention in tablet form may comprise the following components:

Compound according to the invention 50.0mg
Mannitol 223.75 mg
Sodium crosscarmellose 6.0 mg

30 Corn starch 15.0 mg

Hydroxypropylmethyicellulose 2.25 mg
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Magnesium stearate 3.0 mg

Via the oral route, the dose of active principle administered per day may be
from 0.1 to 100 mg/kg in one or more dosage intakes. Via the parenteral

route, it may be from 0.01 to 10 mg/kg/day

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.

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).

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.

According to another of ifs 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 sait thereof.

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

treating the pathologies indicated above.
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1. A compound corresponding to formula (J):

®

R4 0
r\ X
R3’+k 0
AP N
R2 \
R1
in which: .

= represents a single or double bond,
X represents —N<, —CH<or

Y represents >N— or >CH—, wherein at least one from
among X and Y represents N;

Ar represents an aryl or heteroaryl group optionally sub-
stituted with one or more substituents, which may be
identical or different, chosen from halogen atoms and
(C1-6)alkyl, (C1-6)haloalky], perhalo(C1-3)alkyl, (C1-
6)alkoxy, perhalo(Ci-3)alkoxy and aryl groups;

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 atom, a halogen
atom, CN, OH, a (C1-6)alky! group optionally substi-
tuted with a halogen atom or an OH; perhalo(Cl1 -3)alkyl,
(C1-6)alkoxy, perhalo(C1-3)alkoxy, aminocarbonyl,
(C1-6)alkylaminocarbonyl, di(C1-6)alkylaminocarbo-
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nyl, aryl, aryloxy; heteroaryl; the aryl, aryloxy or het-
eroaryl group being optionally substituted with a halo-
gen atom, CN, OH or a (C1-6)alkyl, perhalo(C1-3)alky!
or (Cl-6)alkoxy group; whereby at least one from
among R2, R3 and R4 is other than H;

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

n represents 1 or 2;

in the form of the base or of an acid-addition salt; with the
exclusion of 5-chloro-3-(2-chlorophenyl)-1,3-dihydro-
3-{2-(4-methylpiperazin-1-yl)acetamido}indol-2-one.

2. The compound of claim 1 wherein:

== represents a single or double bond,;

X represents —CH<, —N<or

Y represents >N— or >CH—, wherein at least one from
among X andY represents N;

Ar represents an aryl or heteroaryl group optionally sub-
stituted with one or more substituents, which may be
identical or different, chosen from halogen atoms and .
(C1-6)alkyl, perhalo(C1-3)alkyl, (C1-6)alkoxy and ary}
groups;

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

R2,R3 and R4, which may be identical or different, located
on any of the available positions of the phenyl nucleus,
independently represent a hydrogen atom, a halogen
atom, a (C1-6)alkyl, perhalo(C1-3)alkyl, CN, aryl, het-
eroaryl, OH, (C1-6)alkoxy, perhalo(C1-3)alkoxy, ami-
nocarbonyl, (C1-6) (Cl-6)alkylaminocarbonyl or
di(C1-6)alkylaminocarbonyl group, whereby 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.

3. The compound according to claim 2 wherein Aris an aryl

group substituted by Cl or Br. :
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4. The compound of claim 2 wherein:
«— represents a single or double bond;
X represents —N<, —Cl<or

Y represents >N— or >CH—;

wherein at least one from among X and Y represents N;

Ar represents an aryl group optionally substituted with one
or more substituents chosen from halogen, (C1-6)
alkoxy, (C1-6)alkyl, aryl, triffuoromethyl and trifluo-
romethoxy groups;

R1 represents a hydrogen atom ora —C(=0)(C1-6)alkyl,
~—C(=0)aryl or (C1-6)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 (Cl-6)alky! or trifluoromethyl group,
whereby 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.

5. The compound of claim 4 wherein halogeninR2,R3 and -

R4 is chlorine or bromixge.

6. The compound of claim 4 wherein:

— represents a single or double bond;

X represents —N<, —CH<or

Y represents >N— or >CH—; wherein at least one from
among X and Y represents N;

Ar represents a phenyl or naphthyl group optionally sub-
stituted with one or more substituents chosen from halo-
gen atoms, preferentially chlorine or bromine, and meth-
oxy, methyl, tert-butyl, phenyl, triflvoromethyl and
triffuoromethoxy groups;
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R1 represents a hydrogen atom or a —C(—0)methyl,
—C(=0O)phenyl or methyl 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 triffuoromethyl group, whereby at least one
from among R2, R3 and R4 is other than H;

RS represents a methy}, ethyl or 2-propyl group;
n represents 1 or 2;

in the form of the base or of an acid-addition salt.
7. The compound of claim 2 wherein:

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

8. The compound of claim 1 wherein the compound is

selected from the group consisting of:

(+)-N-[5,6-dichloro-3-(4-chlorophenyl)-2-ox0-2,3-dihy-
dro-1H-indol-3-yl}-2-(4-methylpiperazin-1-yl)aceta-
mide

(+)-N-[4,6-dichloro-3-(4-trifluoromethylphenyl)-2-oxo-
2,3-dihydro-1H-indol-3-yl}-2-(1-ethylpiperid-4-yl)ac-
etamide '

N-{4,6-dichloro-3-(4-chlorophenyl)-2-0x0-2,3-dihydro-
1H-indol-3-yl]-2-(4-methylpiperazin-1-yl)acetamide .

N-[4-trifluvoromethyl-6-cyano-3-(4-chlorophenyl)-2-oxo-
2,3-dihydro-1H-indol-3-y1]-2-(4-ethylpiperazin-1-yl)
acetamide

(+)-N-[1-benzoyl-5,6-dichloro-3-(4-chlorophenyl)-2-
0x0-2,3-dihydro-1H-indol-3-yl}-2-(4-methylpiperazin-
1-yDacetamide

3-(4-chlorophenyl)-3-[2-(4-ethylpiperazin-1-yl)acety-
lamino}-2-oxo-4-triffnoromethyl-2,3-dihydro-1H-in-
dole-6-carboxamide

N-[6-chloro-3-(4-chlorophenyl)-1,5-dimethyl-2-0x0-2,3-
dihydro-1H-indol-3-yl]-2-(4-methylpiperazin-1-yl)ac-
etamide
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(+)-N-[4,6-dichloro-3-(4-trifluoromethylphenyl)-2-oxo-
2,3-dihydro-1H-indol-3-y1}-2-(1-ethyl-1,2,3,6-tetrahy-
dropyrid-4-yl)acetamide

N-[4,6-dichloro-3-(3,4-dichlorophenyl)-2-0x0-2,3-dihy-
dro-1H-indo}-3-yl]-2-(4-ethylpiperazin-1-yl)acetamide

N-[4,6-dichloro-3-(3-fluoro-4-chlorophenyl)-2-oxo0-2,3-
dihydro-1H-indol-3-y!]-2-(4-ethylpiperazin-1-yl)ac-
etamide

N-{4,6-dichioro-3-(3-trifluoromethyl-4-chlorophenyl)-2-
0%0-2,3-dihydro-1H-indol-3-yl]-2-(4-ethylpiperazin-1-
ylacetamide '

N-[4,6-dichloro-1-ethyl-3-(2-methylbenzo[b]thiophen-5-
yi)-2-0x0-2,3-dihydro-1H-indol-3-yl]-2-(1 -ethylpip-
erid-4-ylacetamide '

N-{4,6-dichloro-1-ethyl-3-(2-methyl-5-benzofuryl)-2-
0%0-2,3-dihydro-1H-indol-3-yl}-2-(4-ethylpiperazin-1-
yDacetamide

N-[4,6-dichloro-3-(4-trifluoromethoxyphenyl)-2-oxo-2,
3-dihydro-1H-indol-3-yl]-2-(4-ethylpiperazin-1-yl)ac-
etamide

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

9. A process for preparing a compound of formula (I)

@

R AT 0
r N
' o)
Rs—’(
A N
R2 \
R1
in which:.

= represents a single or double bond,
X represents —N<, —CH< or

03 a)
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\

Y represents >N— or >CH—, wherein at least one from

among X and Y represents N;

Ar represents an aryl or heteroaryl group optionally sub-

stituted with one or more substituents, which may be
identical or different, chosen from halogen atoms and

(C1-6)alkyl, (C1-6)haloalkyl, perhalo(C1-3)alkyl, (C1-
6)alkoxy, perhalo(C1-3)alkoxy and aryl groups;

R1 represents a hydrogen atom ora {(C1-6)alkyl, —C(=0)

(C1-6)alkyl or —C(=O)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 atom, a halogen
atom, CN, OH, a (C1-6)alkyl group optionally substi-
tuted with a halogen atom or an OH; perhalo(C1-3)alkyl,
(C1-6)alkoxy, perhalo(C1-3)alkoxy, aminocarbonyl,
(C1-6)alkylaminocarbonyl, di(C1-6)alkylaminocarbo-
nyl, aryl, aryloxy; heteroaryl; the aryl, aryloxy or het-
eroary] group being optionally substituted with a halo-
gen atom, CN, OH or a (C1-6)alkyl, perhalo(C1-3)alkyl

or (Cl-6)alkoxy group; whereby at least one from

among R2, R3 and R4 is other than H;

RS5 represents a (C1-6)alkyl or (C2-6)alkenyl group; and
n represents 1 or 2;
in the form of the base or of an acid-addition salt; with the

exclusion of 5-chloro-3-(2-chlorophenyl)-1,3-dihydro-
3-[2-(4-methylpiperazin-1-yl)acetamido}indol-2-one;

said process characterized in that it comprises a step that
consists in reacting a compound of general formula (V):

V)
R4 Ary - NH
AN
ot 0
(A
R2 \

al

13 irl

CE
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in which R2, R3, R4 and Ar are as defined according to
formula (I) with a compound of formula (VI):

Ha-lﬂ'
Hal'/(

0]

(VD

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

and then reacting the compound of formula (III) obtained

)
Halﬂ
Ar N
R4 0
"/\ X
RB‘-"—l 0
N
Rl/ \
H
with a compound of general formula (IV):
)

F\ y—R3
HN

H

in which R2, R3, R4, RS, Y, Ar and n are as defined in
formula (T) and Hal" represents a halogen atom;
optionally followed by the step that consists in reacting the

product of formula (I) obtained, in which X represents
—N<and R1 is equal to H, with a compound of formula

(II):
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R1-Hal (I

in which R1, which s other than H, is defined as in formula
(I) and Hal represents 2 halogen atom.

10. The process according to claim 9, further comprising a -
subsequent step that consists in separating out the compound
of formula (I) and isolating same.

11. A process for preparing a compound of Formula I

Y

R4 0
r\ X
R3"‘=( 0
A~ N
R2 \
Rl
in which;:

= represents a single or double bond,
X represents —N<, —CH< or

Y represents >N— or >CH-—, wherein at least one from
among X and Y represents N;

Ar represents an aryl or heteroaryl group optionally sub-
.stituted with one or more substituents, which may be
identical or different, chosen from halogen atoms and
(C1-6)alkyl, (C1-6)haloalkyl, perhalo(C1-3)alkyl, (C1-
6)alkoxy, perhalo(C1-3)alkoxy and aryl groups;

R1 represents a hydrogen atom or a (C1-6)alkyl, —C(=0)
(C1-6)alkyl or —C(==O)aryl group;
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r- 0 1- :1' Exanple 53: 1H NVR 6 (ppm DMSO d6): O0.86-1. 15 (m 3H);
2.52-2.78 (m **); 3.02-3.19 (m *); 6.93 (d; J= 1.5 Hz; 1H); 7.06 (dd; Ja=
8 Hz; Jb= 2 Hz; 1H); 7.21 (d; Jr 1.5 Hz; 1H); 7.56 (d; Jr 2 Hz; 1H); 7.67
(d; J=8 Hz; 1H); 8.96 (bs; 1H); 10.88 (s; 1H). Exanple 61: 1H NVR 5 (ppm
DVSO-d6): 1.08-1.37 (m 3H); 255350(m *reoox). 694(d J= 2 Hz; 1H);

6.98 (dd; Ja= 8 Hz; Jb= 2 Hz; 7.21 (d; J= 2 Hz: 7.33 10(dd; Jar
10 Hz; Jb= 2 Hz; &b, 1H) 10. 88 (s;
1H). Exanple 65 %ﬁﬁd% H‘Hfi(/g ‘%%:fma%mﬁt ﬁa{g '55-2.80 (m
2H); 2. 80 3.74 15 ?ﬂfmy rﬁléhepj’m? ?—I{’ ’J— 2 Hz: 1H):
7.36 (dd: Jar 8 Hzindgpendently: reprgsenty azaydregen a %6117 84 (d; J= 2 Hz;

1H; 9.27 (s; 1H); 2@mCKPOL, 1HC1-B)alkl gouploptionally substi-

tuted with a halogen atom or an OH; perhalo(C1-3)alkyl,
(C1-6)alkoxy, perhalo(C1-3)alkoxy, aminocarbonyl,
(C1-6)alkylaminocarbonyl, di(Ct-6)alkylaminocarbo-
nyl, aryl, aryloxy; heteroaryl; the aryl, aryloxy or het-
eroaryl group being optionally substituted with a halo-
gen atom, CN, OH or a (C1-6)alky}, perhalo(C1-3)alky]
or (Cl-6)alkoxy group; whereby at least one from
among R2, R3 and R4 is other than H;

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

n represents 1 or 2;

in the form of the base or of an acid-addition salt; with the
exclusion of 5-chloro-3-(2-chlorophenyi)-1,3-dihydro-
3-[2-(4-methylpiperazin-1-yljacetamido]indol-2-one;

the process comprising the step of reacting a compound of
formula (V)

4
-NH, -
NN
m__*;’/\f)gz
y
R2
with a compound of formula (VIII}:

(ViID

HOOC— ™\, f\ y—R
‘MJ

to form a compound of formula (I) in which R1 is hydro-
gen, and then optionally reacting the product of formula
() obtained, in which R1 is equal to H, with a compound
of formula (I):



Exanpl e 72: 201H NVR 8 (ppm DMSO-d6): 0.96-1.14 (m 6H); 1.14-1.46 (m
4H); 1.49-1.63 (m 1H); 1.63-1.83 (m 2 H); 2.16 (dd; Ja= 13 Hz; Jb= 7 Hz;
1H); 2.23 (dd; Ja= 13 Hz; Jb=7 Hz; 1 H); 2.55 (s; 3H); 2.81-3.12 (m 2H);
3.65 (m>q; Jr 7 Hz; 2H); 7.08-7.19 (m 2H); 7.22 (d; J= 1.8 Hz; 1H); 7.30
(d; J= 1.8 Hz; 1H); 7.57 (d; J= 2 Hz;86lH); 7.86 (d; J= 9 Hz; 1H); 9.16 (s;
1H). 25 Exanple 75: 1H NVR 5 (ppm DMSO-d6): 0.98 (t; J=7 Hz; 3H); 2.29
(m>qg; Jr 7 Hz; 2H); 2.33-2.41 (m 4H); 2.44 (s; 3H); 2.52-2.63 (m **);
3.01 (d; J= 15 Hz; 1H); 3.07 (d; J= 15 Hz; 1H); 6.61 (s; 1H); 6.91 (d; J= 2
Hz; 1H); 7.11 (dd Ja 8 Hz; Jb= 302 Hz; 1H); 7.18 (d; J= 2 Hz; 1H); 7.37
(d; J= 2 Hz; ’g&(d; J=8 Hz; 1H); 8.60 (s; 1H); 169 (bs; 1H).
Exanpl e 79: H VR ¥ppm DVBO-d6): 0.98 (t: Jr 7 Hz; 3H): 2.30 (mgq: J=
ZDHZ6 SZH%d 2J3311§ HmPg*f@&aaif)leaeﬁﬁedéﬁnrf@mmuxnﬁmss?(gl Z]_ 1f23H)Hz 1
: r 1. m
7.41-7.47 (m 2H): PFQ"?Béha“ﬁfP %im}‘i %)s bé?l%%%@gl 1H NVR:
(ppm DVSO-d6): O. wresensaahaos@nam 1 07 (t; J=17 Hz 3H); 1.12- 10 1.29
(m 2H); 1.47-1.57 (m 1H; 1.57-1.72 (m 2 .9 2H) 2.12 (dd;
Ja= 13 Hz; Jb= 7 HzlzlAmrocqsszerpmpannﬁua cpm%mﬁ o FgaéTH) . 26-2. 40
(m 2 H; 2.55 (s; 3H); 2.76-2.912 (m 2H); 3.64 (m>q; J= 7 Hz; 2H);
7.07-7.18 (m 2H); 7.22 (bs; 1H); 7.29 (bs; 1H); 7.57 (bs; 1H); 7.83 (d; Jr
9 Hz; 1H); 9.13 (bs; 1H). 15 The conmpounds according to the jgnvention
underwent in vivo studies. in vivo test Ml | CD BR rats (Charles R ver,
Italy) weighing 150-175 g were housed 20 | r at regul ated
tenperature (221C) and humdity (5510% a 12- hour ‘
| i ght ness-darkness cycle, for at |east efore their use. Feed and
water were available ad |ibitum The renoved 18 hours before
sacrificing the animals. The rats sacrificed by cervical dislocation,
and the stomach was renoyed s gopened al ong the shorter curvature -
25 and placed in a Krebs (of conposition (mVM: 118.4 NaCl; 4.7
KCl; 2.5 CaCl2; 3.7 NaH2 SO4; 25 NaHCO3; 5.6 glucose). The
ani mal S were cared for a @ccording to the Sanofi-Aventis
i nternational code of Ré js thie international principles governing the
care and treatnent of Iab ory &nimals (EEC Directive 86/609, DJL358, 1,
30 12 Decenber 1987). St®ps of approximately 1 cm (5 nmw de) of gastric
fundus were cut out along the Iongﬁ Y udi nal axis and suspended in 20 m of
bath filled with the Krebs solution at 37C and aerated with a 95% 02- 5% CO2
gas m xture. The strlps re maintained at a resting load of 1 g and, after
washi ng, 10 pM of cHBIWhig acetyl choline precursor) and 10 pM of
i ndonet haci n (prost agl arejlrmmmnmgﬁerdwblblbpad; were added to the medium
5 to reduce the spory}g.gﬁ%g@lg @_@H{ggtl ons (Depoortere et al., Eur. J.
Phar macoL 515, 1-3 3 Dass et al., Neurosciences 120, 443-
453, 2003). Isotonic contractions were initiated by stimulation with an
electric field. Two platinumwre el ectrodes were placed at the surface and
at the bottom of the org ?/bath, and the electric-field stinulation was
performed with 10 a Power#Lab stinulator (AD Instrunents Pty Ltd, Castle
Hill, Australia) coupl edcg a nmultiplex pulse propeller (Ugo Basile,
Varese Italy) (Fukuda et wl., Scand. J. GastroenteroL 12, 1209-1214,
2004). The supranmaxi mal stinulation was applied to create naxi num
contractions (20 Hz, pulse width: 2 mlliseconds; 5,volts; ,batch trains
every 2 ninutes, 150Ymepresamst>Nt—h@rP§Htrhr\é’h@f%ﬁt leagtere i optain a

submaxi mal stinul at | Oy A VikepeseitstNie maxi num contractile response).

The contractions We reco ng and
anal ysis system (Po e%ﬁgatargfggg%tg E{ %ﬁoﬂ § 1}15' nsducers (Ugo
Basile, Varese, Ital y)Stml@dpﬁV GG eF BIc fter

stabilization, concentldatmm} -grediffenast, ¢ xmhaloge@@tﬁms agd ghrelin (0.1

M 1 | ot t ed, alkad. (Gli- 30
Tinut 68y of the zmig mﬁf’;% 5%3*"“’ W%@?éf:m
fy th
X @m@aaZQif —ﬁ%—d@fﬁb 50% of

stinmulation was used_f
responses per test sRibsepugsents 3

t he maxi mum ef f ect (E -6 bateu—Ca(teO)ars'i rggoup,f B &r logistic 25
model according to Ra BQ;@%@@ﬂMﬁBﬁmu@eatedanaﬁysfmz 1986) ,

Wi th adj ustnent by non- |near regre55| on usi ng the Levenber g- Mar quar d
algorithmin the Everstat software. The pKb val ues for the antagonists were
cal cul ated according to the Cheng-Prusoff equation (Kenakin et al.,
Conpetitive Antagoni sm Pharnmacol ogi ¢ Anal ysis of Drug- Receptor
30Interaction, 3rd edition, 331-373, Philadel phia, New York; Raven:




The conpounds according to the invention may thus be used for the
preparation of medi canents, in particular medi canents for preventing or
treating any pathology in which the ghrelin receptor is involved. 15Thus,
according to another of its aspects, a subject of the invention is

medi canments conprising a conpound of forrmula (1) or an addition salt
thereof with a pharmaceutically acce@table acid. Thus, the conpounds
according to the invention nmay be used, for man and 20 aninals, in the
treatnment or prevention of various ghrelin-dependent conplaints. Thus, the

conpounds according t L L fith?% {}¢ agents, for
regu'l ating the appeti%‘%‘%1 eéﬁhglh%gqo rrg idtgﬁlsﬁlgi (E%Vgencyz and al so,
in the long-term thdeRESEH2 BE%’% O Y8 ng diets or
t her apeuti ¢ regi mens.(Cirné)atighgoeimept ysnhghituiedwigh o

Htion are thus

particularly useful faiﬁmﬁfrﬁnﬁ)ﬂ;ipwhﬁba@l-@alkylg(@bﬁalkwh}appeti te di sorders,
a

di abet es, excess wei d : reqC140aNGMmE to another of
its aspects, the preg{ehtrll @]nélj?i &,@e # ?éeazbé’ ({r eyf] . conpositions
conprising, as acti ve‘“}?ma? 1 a&%ﬁ’d’ﬁ 'ggt i H@I@’t he invention.
These phar maceut i cal heterpawily theraryk srylaxy cahedsrp SFIRIBSWELf at | east one
conpound accor di ng t @ptivnallpsetutiteed with ahalpgen ateos N @Hlor aaccept abl e sal t

thereof, and al so at a &H% BNk (C 196 aBRixreuex Ci pi ent . The
sai d excipients are cg:%]mﬁ%ﬁr |6 P?%%%gﬁ%é% ,ZE%%% orm and t he
5desi red node of adm WAIEPKE Wﬁ’ﬁ‘ﬁ@ LD ag? L8 0wn to those
skilled in the art. thanH;the pharmaceutical conpositions of the present

invention for oral,RSuwbpresgush (C3+6alkyhoe (02-6)alicenylgroupj @xd i nt r avenous,
topical, local, 10i ptdabdpeegtp: i ntranasal, transdermal or rectal
R
S

adm ni stration, the. agtl.ve i ple ofl ormul ay/) the salt

t hereof, may be ad f‘érln% cl@ﬁ?f)r %%ﬁ&ﬁf ﬁ%imas a mxture
with standard phar macglusicn of Scshiorsns {2-abdorephegy! M beings, for
the prophylaxis or trep-(#nicthflpifteadbol-gl)dcctamidolindol-Bosgases. 15 The

appropriate unit adm'cfgi fbg&ég% éﬁ{ mitﬂgrgﬁﬁingrw Wids such as

tabl ets, soft or har . , granules and oral solutions or
suspensi ons, subl i ngP4IXOTPY h ﬁu}ratracheal, i ntraocul ar or intranasal
adm nistration forns, forns for adm nistration by inhalation, topical, 20
transdermal , subcut aneous, intramuscul ar or intravenous adm nistration
forns, rectal admnistration forns and inplants. For togxXwll) application,

t he conmpounds according to thead nydilif i on may be used in creamnms, gels,
ointnents or lotions. 222 By way \fAr exanple, a unit administration form of
a conpound accordi ng tgﬂp ' ion in tablet formmay conprise the
fol |l ow ng conponent s:,.Cdlr g to the invention50.0 ny
Manni t ol 223. 75 ng Sodru |1 0se6.0 ng 30 Corn starchl5.0 ny

Hydr oxypr opyl nmet hyl cel | u . Z5Nng Magnesi um st earate3. 0 ny Via the
oral route, the dose ofypfctive pr\nciple administered per day may be from
0.1 to 100 ng/ kg in one or nore dodldge intakes. Via the parenteral 5 route,
it my be fromO0.01 to 10 ng/ kg/day There nay be particular cases in which
hi gher or | ower -dosages_ are appropriate; such sages do,.not depart from
the scope of the i rnewhichR2, ﬁ&MMwm%&&%%@%&o t he dosage
that is appropriate tformakh(Ipahd exitK iRpsesdntseamalieyd ghyop withpa act i ti oner
according to the nod i 1 .and the weight and response of the
sai d patient. Possibﬁﬁﬁﬁggﬁggkgpﬁg%@ﬂdqu)The present invention also relates
to conbi nati ons of one or nore 15conpound(s) according to the invention of
general fornmula (I) with one or nore active ingredient(s). As active
ingredient(s) that is (are) sué;able for the said conbinati@ﬂ%, menti on may
be made especially of anti- ty and antidi abetic agents, and al so

20ri monabant, netform n or fsul fonylureas. According to another of its
aspects, the present jny (on also relates to a nethod for treating the
pat hol ogi es i ndi cat ed™&boveNwhi ch conprises the adnm nistration to a.
patient of an effective dose of a conpound according to 25 the invention,
or of a pharmaceutically acceptable salt thereof According to another of
its aspects, the pr nE 1 i a i pdiTRyes, of formula
(1), or a phar mceuﬁ%ﬁﬂyﬁég%g%ﬂ%l’léﬂgglﬁtﬁia?ﬁgig%?}@%gr treati ng the

pat hol ogi es i ndi cated above.




Clains: 1. A conpound corresponding to forrmula (1): (1) in which: =
represents a single or double bond, X represents -N<, -CH< or Y represents
>N- or >CH, wherein at |east one fromanong X and Y represents N, Ar
represents an aryl or heteroaryl group optionally substituted with one or
nore sub stituents, which may be ideqﬁ%cal or different, chosen from

hal ogen atons and (O -6)alkyl, (C 1*=%)haloallcyl, perhalo(C 1 -3)alkyl,
(C1 - 6)al koxy, perhal o(Cl-3)al koxy and aryl groups; Rl represents a
hydrogen atomor_ a (Cl-6)al kyl, -C(= Cl-6)allcyl or -C(=0)aryl group;
R2, R3 and R4, mﬁﬁkﬁeWﬂ¥E@fﬁﬁgﬁﬁﬁéﬁwﬁég&H@?PLre ,Gtg ed on any of the
avai | abl e positi amd thén reastipgethy| compoungso fwa%ﬁ@n iﬁ; represent a
hydrogen atom a hgltaged atom CN, OH, a (Cl-6)al kyl group optionally
substituted with a hal ogen atomor an OH, perhalo (Cl1 -3)alkyl,
(C1-6) al koxy, perhal o(C1-3)al koxy, am nocarbonyl, (Cl-6)alkylam nocarbonyl,
di (C1-6)al kyl am nocarbo- 78 nyl, aryl, aryloxy; het ryl; the aryl, .
aryl oxy or heteroaryl group being opti@nally substituted with a hal ogen
atom CN, OH or a (Cl-6)al kyl, pegtral'o(Cl-3)al kyl or (Cl-6)al koxy group;
wher eby at | east one from anong , R3 and R4 is other than H R5
represents a (Cl-6)al kyl QL ( al kenyl group; and n represents 1 or 2;
in the formof the ggase of ran a¥h d-addition salt; with the exclusion of
5-ch|oro-3-(2-ch|oropb 1) -M, 3-di hydro312- ( 4- net hyl pi perazin- 1
-ypacet am do] i ndol - % bne: he conpound of claim1 wherein: = répresents
a single or doubRé nd; nts -CHs, -N< or G Y represents >14- or
>CH, wherein at le /7 om anong X and Y represents N, Ar represents
an aryl or heteroaryl/ group tionally substituted with one or nore
substituents, mhichg%ay be idamxi cal or different, chosen from hal ogen
atons and (Cl-6)al kyl, perhal o(Cl-3)al kyl, (Cl-6)alkoxy and aryl groups; Rl
represents a hydrogen atomor a -C(_-_.0)(Cl-6)al kyl, C(=0)aryl or :
(C1-6)al kyl gr Gyiph a'Bdmpsandd fdnulat(IV 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 a (Cl-6)al kyl,
perhal o(Cl-3)allcyl, CM aryl, heteroaryl, OH (Cl-6)alkoxy,

per hal o( Cl1- 3) al koxy, am nocar bonyl, (Cl-6) (C1-6)a|ky|g nocar bonyl or

di (C1-6)al kyl am no yl sy oup, whereby at |east one fromanong R2, R3
and R4 is other than H Y5 represents a (Cl-6)al kyl group; n represents 1
or 2; in the forMNf thg base or of an acid-addition salt. 3. The
conpound accordi ng aim2 whereinAr is an aryl group substituted by C

or Br. 79 4. The c ound of claim2 wherein: represents a single or
doubl e bond; X represents -N<, -CH< or c\ , Y represents >14- or >CH
wherein at | east opge,f g nd. Y represe X represents an aryl
group optional [ Wﬁ%ﬁgghggﬁkt%:%eﬁ%?n @l“-‘fs%}{é?ﬁ}?elﬁﬂ s chosen from

hal ogen, (Cl1-6) dbronrls (I}, eanddjall' kepresentyp halogen ai8fonet hyl and
tiifluoromethoxy3.gf priess R prepariseatemponpd ofdermuledi),or a
-C(=0)(C1-6)al kyl, -C(=0)aryl or (Cil-6)alkyl group; R2, R3 and R4, which
may be identical or different, |ocated on any of the avail abl e positions of
t he phenyl nucl eus, independently represent a hydrogen om a hal ogen
atom or a (Cl-6)alkyl or trifluoroneth gi np, wherebyvat | east one front
anong R2, R3 and R4 is other than H [R5 rspreggnts a (Cl-6)al kyl group; n
represents 1 or 2; in the formof thdfbasetor of an acid-addition salt. 5.
The conpound of claim4 wherein haleden infR2, R3 and R4 is chlorine or

brom ne. 6. The conpound of claim4 wh n. represents a single or double
bond; H
N
R¢ A )
(\\
0
R3I“H
k// N
R2 . \

R1



X represents --Ns -CH< or Y represents >14- or >CH; wherein at |east one
fromanong X and Y represents N, Ar represents a phenyl or naphthyl group
optionally substituted with one or nore sub stituents chosen from hal ogen
atons, preferentially chlorine or brom ne, and nethoxy, nethyl, tert-butyl,
phenyl, trifluoromethyl and trrfluorquthoxy groups; 80 Rl represents a
hydr ogen atom or a - C(=0) net hyl ) phenyl or nethyl group; R2, R3 and
R4, which may be identical or different | ocated on any of the avail abl e
positions of the phenyl nucl eus, independently represent a hydrogen atom a
hal ogen atom or trifluoronethyl group, whereby at |east one from anong R2,
13 and R4 is otheinwhivth:H, R5 represents a nethyl, ethyl or 2-propyl group;

n represents 1 or_2; ﬁ}egaﬁsgg ggra&%lg%ﬁdg of an acid-addition salt.

7. The conpound o represents a heteroaryl group
optionally substl %hm@?{é Hrmb% substituents, which may be

i dentical or di fferent chosen from hal ogen at ons and (Cl-6)al koxy, aryl,
per hal o( Cl- 3)al kyl and (Cl-6)allcyl groups. 8. The conpound of claiml
wherein the conpound i%sel ected fromthe group consisting of:

(+) - N45, 6-di cht oro- 3- (#4- chl oropheny1) - 2- oxo- 2, 3-di hy-dro- 1Hi ndol-3-y1] - 2-(
4- et hyl pi per azi n- 1-yDgcet a- mi de

(+)-N44, 6-di chl oro-3-(4\xtrifluoronethyl phenyl) - 2-oxo- 2, 3-di hydro-1H i ndol-3
-y1]-2-(1-ethyl pi peri d-4-ypac-etam de N-[4,6-clichloro-3

- (4-chl oropheny1l) - 2- oxo- 2, 3 - di hydr olH i ndol-3-y1] - 2- (4- met hyl pi perazin- 1
_yl)acetamide Y represents >N— or >CH—, wherein af least one from

N-[4-trifluoronet hYaln@n Xaam}'&!-rép}egéﬁt@l\pphenyl) 2- 0x02, 3-di hydro- 1H i ndol-3
-y1] - 2- (4- et hyl p| yl 5, 6-di chl oro-3
-(4-chl orophenyl) - oxa E é}%}%ﬁg& sgﬁgl%%ﬁ%ggf - met hyl pi perazinl

-yfl acet am de 3-(4-

-yfl acety-1 ani no] - Adentecad ordi geyrcatomsrandq dol e- 6- car boxam
i de N[ 6-chl oro- 3- (4C1héyatignh E)haloﬁ 1d C123 12(Gt- di hydro-1

H i ndol- 3-y1] - 2- (4% &%é}% ﬂ??%l? ORI _
(+)-N44, 6-di chl oro-'3- P B_’é,é("_l_% hydr o-1H i ndol- 3
Zy1] - 2- (1- et hyl - 1, R] sepgesests ag@mtpﬂborzﬁ )

N44, 6- di chl or o- 3- (3, €1d6)aﬂt)dmph@6:ﬁﬂ) Y@ybgmup; 3- di hydm 1H-i ndol - 3- yI]

-2-(4-ethyl pi pera
N 4(6 o c%l grg L (%f’fll{%oro- J? (]zgﬁnmd tlca;ordlfferent l;)catfsd
di hydr o- | H i ndol - 3- yom any i tap@ #h sp %B %qym 81?

N[ 4, 6- di chl or o- 3- ( 3-ihdé dudenﬂmpmmem-arﬂy@rmmam, a-halogen

i da e g ova L JEmE
r -Z&-ypacet am de

y1) - 2- oxo0- 2, 3-di hydrtBt BE %a

N-[ 4, 6-di chl or o- 1- et I-6)9chﬁey;repﬁ;ha Odefﬁl Jadicaryy 1 pmnocarbonyl;
0xo- 2, 3-di hydr o- 1H-|£@q 7 ahirocatbdit (ppg;;@lkyl]aﬁﬁﬁbmbbam de
N-[46d|chloro 3- r| rretho

3-di hydro- 1H i ndo1- 3 ,ﬂ”}' ‘E‘tyh%a t})%?&lg)ﬁii € in the form of

the base or of an acdrd gmu;ohmngluptloaaﬂﬁsp Barl ng a conpound
of formula (1) R4 n'\AtSi?a EN IO ¢ (1- 6)a1ky1,e;wrn§1©(n:$3e)a hgle or double

bond, X represents gﬁkgr , Wherein at
| east one from anond® X(C.;{% ra e‘ﬁt swﬁfglr if Eeaggl'o&s an aryl or
e

heteroaryl group optdmerg Re, Bimnd or nore substituents,

whi ch may be |dentR§qbpl@gelﬁshf(ale®)alkydm éﬁ-(i treniybzogym andons and
(C1-6)al kyl, (Cil-6 %é € F, perhal o( C1- 3)a||cy| (C1- 6)al koxy,

per hal o( C1- 3) al kox) ar?)fﬂ%bu Si’ éﬂ@?ﬁgﬁ@ ]%rg% %3 gzomwﬁlrcﬁ Ergy
}

-6)al kyl, -C(=0) (

be identical or diff on lof Gaehdarayd ropheRy &Oposi tions of the
phenyl nucl eus, indepgpqsmneth I mgmnl y&)dugﬁmnde]mdobﬁaom, hal ogen at om

CN, OH, a (C14)al kyI bffga@gn nfpobgﬂogen atom or an
OH, perhal o(Cl-3)al K per I o( C1- 3) al koxy, am nocar bonyl,
(C1-6)allcyl am nocar 'aI kyl am nocar bonyl, aryl, aryl oxy;

heteroaryl; the aryl, aryloxy or heteroaryl group belng optionally
substituted with a halogen atom CM OHor a (O -6)alkyl,

per hal o(Cl-3)al l cyl or (Cl-6)al koxy group; whereby at |east one from anong
R2, R3 and R4 is other than H R5 represents a (Cl-6)al kyl or (C2-6)al kenyl
group; and n represents 1 or 2; in the formof the base or of an
acid-addition salt; with the exclusion of 5

-chl oro-3-(2- chlorophenyl) 1, 3-di hydr 0342- (4- net hyl pi perazin- 1

- ypacet am do] i ndol - 2- one; sald process characterlzed in that it conprises a



R4 RBRZ Al Nil2 83 in which R2, R3, R4 and Ar are as defined according
to formula (1) with a conmpound of formula (M): (M) in which Hal' and
Hal ", which may be identical or different, independently represent a
hal ogen atom and then reacting the conpound of fornmula (I111) obtained with
a conpound of general formula (1V): oGl V) r\YRS HN\J in which R2, R3, R4,
R5, Y, Ar and n are as defined in formula (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 X represents -N< and Rl is equal to H,
with a conpound of fornula OD: 84 Rl-Hal in which RL, which is other than
H is defined as in formula (1) and Hal represents am{,ﬁ en atom 10.
The process according to cl gjﬂm further conprising a subsequent step that
consists in separating, out ound of formula (1) and isolating sane.
11. A process for prepa&' onpound of Formula | (I) in which:
represents a single or( ou bgnd, X represents -N<, -CH< or ci \ Y
represents >N or RBH+ whejein- Peast one fromanong X and Y represents
N, Ar represents an arl&z roaryl group optionally sub. stituted with
one or nore substituerhS¥ whichymay be identical or different, chosen from
hal ogen atons and (Cl -6)al kyl, {\i& -6)hal oal kyl, perhal o(Cl-3)alkyl, (d -
6) al koxy, perhal o(Cl-3)al koxy and aryl groups; Rl represents a hydrogen
atomor a (Cl-6)al kyl, -C(=0) (Cl-6)al kyl or -C(=0)aryl group; 85 R2, R3
and R4, which may. b‘g,g]l eﬁgi R%' R arll Ak k€ ns definedhbecbrdimgaty of the

pyyed

avai |l abl e positi olfs > phen nucl | Eﬂﬁ@t rL£present a
@gf%%‘%gﬁtﬁ@g;gi yl gdrV(})tEp optionally
a
(d

hydrogen atom a halo

substituted with a duah h—i; per hal o( Cl1- 3) al kyl, (Cl-6)al koxy,
per hal o( Cl1- 3) al koxy, ani nocar bonyl, -6)al | cyl am nocar bonyl ,

di (Cl-6)all cyl am nocarbonyl, aryl, aryloxy; heteroaryl; the aryl, aryloxy
or heteroaryl group being optionally substituted with a ¢(valjogen atom CN,
OH or a (Cl-6)al kyl, perhalo(Cl-3)allw or (Cl-6)al koxy group; whereby at

| east one from anong R2, nd iRt her than H R5 represents a
(Cl1-6)al kyl or (C2-B9afKenWlgroug: and n represents 1 or 2; in the form of
t he base or of an aci d-addi }o\;?glt; w th the exclusion of

5-chl oro- 3- (2-chl orophenyl) -1 di hydr 0342- (4- net hyl pi perazi n- 1- ypacet am do
]indol -2-o0one; the process conprising the step of reacting a conmpound of
formula (V) with a conmpound of formula (VII1):

in which —, X, Y, R5 and n are as defined in formula (I).
14. A compound of formula (III):

@
Hal

H
Ar N

R4 0

N
R3_E.. 0O
li\/ N

R2 \H

wherein R2, R3 and R4, which may be identical or differ-
ent, located on any of the available positions of the
phenyl nucleus, independently represent a hydrogep
atom, CN, OH, a (C1-6)alkyl group optionally substi-
tuted with a halogen atom or an OH; perhalo(C1-3)alkyl,



to forma conmpound of formula (1) in which RL is hydrogen, and'then
optionally reacting the product of fornmula (I) obtained, in which RL is
equal to H, with a conpound of fornmula (Il1): 86 MHal(n) in which R in
formula (H is defined as in formula (I) with the proviso that R in
formula (11) cannot be H, and Hal represents a hal ogen atom 12. A process
for preparing a conmpound of formula (1) (I) in which: = represents a
single or double bond, X represents -N<, -CH< or Y represents >IC or
>CH, wherein at |east one fromanong X and Y r@presenti N, Ar represents

an aryl or heterqg l%ﬂk @fﬂaqxg’(ﬂll-& i annaerafPylone or nore sub
stituents, which %y | ’Fﬁi&?ﬁo 1, HifCRG aalinsearbé+ om hal ogen at ons
and (C1-6)al kyl, X et Eﬂ &ﬁlgﬂgk?)gr,heﬁ.m- 6) al koxy,

per hal o( Cl - 3) al komyl, s Y 'KSfjril?L‘ﬁ;' gary pt é tm}a rogen atomor a

1
(
(Cl-6)al kyl, -C(=8p @@pbeinglopﬁona&yﬁyﬁaﬂﬁe%g?’ R3 and R4, which
may be identi cal %}jﬂn binl, ENEOH or a¢ell e@atitylpeyhale(Gln Jalkyl avai | abl e

positions of the Y6 kgu oubn deherebe ntl jeasepnesBom a hydrogen atom a

hal ogen atom CN, Oﬂj ﬁ%g %‘? o tionally substituted with a

hal ogen atom or aﬂn@l&ﬁ&e - ?%IOEHEH ?Fl_ S ALKEIY ,

per hal o( C1- 3) al Wgi ®presgaisnd eiGTRRYy | B F\éﬁ o %ﬁgﬁl 8[‘ bon,

di (C1-6) al | cyl ani withansonyiore suhatiiUGHE: VHMGE TRt o1 he aryl, aryl oxy

o e e b 2 3 30
S 0 gt o0 e

| east one from antf \ o} anfdt bepresents a
(Cl-6)al kyl or (C¥ise) ek gmw of OE&E’%&p ﬁz)elét?sfg& b? 2; in the form of
the base or of anSashloroadH] gegtamidg)rdr({4 959&1 58> of
5-chloro-3-(2-chl gr ?&%Yﬂdol—’lz-andi hydr 0342- ( 4- net hyl pi perann- 1

-yfl acetam do] i l,- 2= one. f rising the step of reacting a
conmpound of forﬁémf$%%ﬁ§www| ch R2, R3, R4 and Ar are as
defined according to fornmula (I) and ALK represents an al kyl group with a
conmpound of forrmula (VI): (VI) Hal' 88 independent]y represent a hal ogen
atom and then reacting the conpound of fornmula (XX 0Bt ai ned Pam) with a
conpound of formula (1V): (AfY) NE:IR5 HN )\-rit in which R2, R3, R4, RS, Y,
Ar and n are as defifgd in f la (1), and Hal" represents a hal ogen atom
13. A process for prep§r onpound of fornula (1), 89 in which:
represents a singlg 0 X represents ---N<, -CH< or

in which Ar represents an aryl or heteroarylogroup option-
ally substituted with one or more substituents, which
may be identical or different, chosen from halogen
atoms and (C1-6)alkyl, (C1-6)haloalkyl, perhalo(C1-3)
alkyl, (C1-6)alkoxy, perhalo(C1-3)alkoxy and aryl

ups;

Rfrlg.% 1:«Z.nd R4, which may beidentical or different, located
on any of the available positions of the phenyl nucleus,
independently represents a hydrogen atom, a ha!ogen
atom CN OH a (C1-6)alkyl group optionatly substituted
with a halogen atom or an O;Iafkpemﬂo(QI -3):?113;1'

C1-6)alkoxy, perhalo(Cl-3)alkoxy, aminoCarbomys,
%CI-G;Z]lkyi?minp:carbonyl, di(C1-6)alkylaminocarbo-
nyl, aryl, aryloxy; heteroaryl; the aryl, aryloxy or het-



Y represents >N- or >CH, wherein at |east one fromanong X and Y
represents N, Ar represents an aryl or heteroaryl group optionally
substituted with one or nore sub stituents, which may be identical or
different, chosen from hal ogen atons and (C -6)allcyl, (Cl -6)hal oal kyl,
per hal o(C1-3)al kyl, (O - 6)al koxy, pgrhalo(Cﬂ-S)alkoxy and aryl groups; Rl
represents a hydrogen atomor a (d al kyl, (Ci1-6)al kyl or -C(nO)aryl
group; R2, R3 and R4, which may be identical or different, |ocated on any
of the avail able positions of the phenyl nucleus, independently represent a
hydrogen atom a hal ogen atom CN, OH, a (Cl- 6)a|ky| group optionally

substituted with aer@ryhgrouptmmg)opmnamy m’nstltuie(bwﬂl-@la]lokyl (C1- 6) al koxy,

per hal o( C1- 3) al kox gkﬂl yﬂlﬁm(@()cg

di (C1-6) al kyl am no iy h?z!% f) ar yl, aryl oxy or
het er oaryl group b E %m 0 en atom CN, OH
or a (Cl-6)alkyl, wher eby at

east one from am) an |s ot her an represen s a

I t f d R4 th th H R5 t

(C1-6)al kyl or (q:g; @aj d@ﬁb&'ﬁml@(ﬂXﬂ!XDeprese”ts 1 or 2; in the form of

the base or of an acid-addition salt; wth'the exclusion of

5-chl oro- 3-(2-chl orophenyl) -1, 3-di hydro312 (4- met hyl pi perann- 1-yfl acet am do
| i ndol - 2- one; said process conprising the step of reacting a conmpound of
formula (XXVI11): 90 (XXVII1) in which R2, R3, R4 andwgare as defined
according to formula (1) and ALK re ts an al kyl group with a conpound
of formula (VII): rY--.115 x" in ich X, Y, RS and n are as defined in
formula (1). 14. A conpound of fiproyla (I11): wherein R2, 10 and R4, which
may be identical or. '41‘feren°tI on any of the avail abl e positions of
t he phenyl nucl eus, in%e y represent a hydrogen atom CN, COH, a
(C1-6)al kyl group optigha stituted with a hal ogen atom or an OH

per hal o( Cl1- 3) al kyl ,R_?,—ﬁ ®, perhal o( Cl-3)al koxy, am nocarbonyl ,
(C1-6) al kyl at ni nocarb -6)al i cyl am nOcar bOnyl, aryl, aryl oxy;
heteroaryl; the aryl, ;?I oxy & heteroaryl group being optionally
substituted with a hd#2ogen ato WY OHor a (Cl-6)allcyl,

perltal o(Cl-3)al kyl or (Cl-6)al KoXy group; whereby at |east one from anong
R2, R3 and R4 is ot her than H Ar represents a heteroaryl group optionally
substituted with on entical or

di fferent, chosed fw Bégﬁgqﬁéngyg%e%hm%gﬁt ﬁi (C1-3)al kyl and
(C1-6) al kyl groups alytsubstituted &i @nﬁrﬂi’tmpﬁ’es‘é ﬁl rnul a (111)
cannot be 5-chl or o-nday beddbntmdcatﬁrﬁ‘ézﬁntﬁch@smﬂfm

3-di hydr oi ndo1- 2- 0@1 ggq: P At il earke, ﬁé’yﬁ\é]d((jl-?,j XXVI 1) in which
A

Ar represents an ar pgklﬁ)krl%w jtuted with one
or nore substituen fferen chosen from

hal ogen at ons and @BluI&)al kyl , (Cl 6) hal oal kyl, per hal o(Cl 3) al kyl, :
(C1-6) al koxy, per[@lRﬁ@ﬁB;ghknhmayhbid&hﬂgalm erRat, loeatethd R4, whi ch may

be identical or difd sﬁrbhsoéfrtle h@ﬁ?lh@cﬂé@s positions of the
phenyl nucl eus, |n(?e e d re re nt,s %\? %9 !a hal ogen at om CN
OH a (Cl-6)al kyl gi® tlpt B en atom or an OH;

per hal o( C1- 3) al kyl atﬂm( kylgoupio (ﬁla m nocar bonyl, (d
-6) al kylam nocar bomﬁﬂedvﬂtﬁﬂalﬁ @hht@yﬁamn@bhpbﬂrﬂrb({lla]})aﬂkylaryl OXY;

het eroaryl; the ar I Vi i86&H# ing optionally
substituted with a %gﬁg?{gtoﬁ]é ﬁ;ﬂa %Bi{gﬁ

per hal o( C1- 3) al kyl { (Bjry Pé P~ one from armng
R2, R3 and R4 is o rarg(heary}dm}farimdkbxryrleﬂleemg'htaymm:khét group.  16.

compound of for mul eréa@é 0 ﬂmttycdmbeﬁuﬁapmmhaoan aryl or
het eroaryl group o I\F?jﬁ 6
whi ch may be identi ent se

0

(Cl-6)al kyl, (Cl-6 Mr)ﬁ OXY&‘PW&#‘S e DEl koxy,

per hal o( C1- 3) al kox\Raks and/ R4 ds othsy thapH; férlr@prnaentwa y be identical
or different, |ocatgaupandiialdtepraeents ailiakigen afomi.ti ons of the phenyl

nucl eus i ndependeft| & peaheeitical bufipos ﬁimat:@m riidpalaoeem-at om CN, OH, a
(C1-6)al kyl gr bst i m or an OH;

per hal o( C1- 3) al ‘@géﬁﬂ%ﬂhhw o rgﬂeé'ri #&qh%? ogy, KAt ﬁocar bonyl ,
(Cl-6)allcyl am di (Cl-6)all cyI am nocar bonyl, aryl, aryl oxy;

het eroaryl; the aryI aryl oxy or heteroaryl group being optionally
substituted wth a haI ogen atom CN, OH or a (Cl-6)alkyl,

per hal o( Cl- 3) al kyl or (Cl-6)al koxy group; wherein at |east one from anong
R2, R3 and R4 is other than H, ALK represents an al kyl group and Hal"
represents a hal ogen atom 17. A pharnmaceutical conposition conprising a

R
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18. A combination comprising one or more compounds of
claim 1 with one or more active ingredient(s) selected from
anti-obesity and antidiabetic agents.

19. A combination comprising one or more compounds of
claim 1 with a compound selected from rimonabant and mef-

formin.



