10

-1- NEW I NDOLE COVPOUNDS, A PROCESS FOR THEIR

PREPARATI ON AND PHARMACEUTI CAL COVPQSI TI ONS CONTAI NI NG
THEM The present invention relates to new i ndole
conmpounds, to a process for their preparation 5 and to
phar maceuti cal conpositions-¢entaining them The
conpounds of the present invention are new and have
phar macol ogi cal pNaP&rINISOLENCOMPBOENYSS,9r eat i nt er est
inrelation to nmelatoninergic receptors. In the | ast
ten years, AUROOISSHORITBIEHRPRIIVNRAIION ANDt he maj or

(N e PR R A OE AMPOSITIONS GQNTATNINGFHEM

physi opat hol ogi cal to phenonena and in the control of
circadian rhythns, but nelatonin has a rather short
Thig grgsent 11n§eréwnngla§e@ tp mewfiagale eprapounds, © o PIOPSP ﬁor their preparation
eat e refore lies in the
anggcs@?aginﬁ?etu%calgoﬁg’ Slhonsaé\’%?aﬁmb?% o the clinician
mel at oni n anal ogues that are netabolically nore stable
and have an agoni st or antagoni st character and of
Thespamornls ol pyseqt inveafigrede neywapd haveRisepagogieal peoperties that
oF ]ggqje Lf. 15 I'n addition
aré&fp%?{ %At Tels gtnﬂg? a%tll(glf toe{g(tg?%ﬁ{ eh%é@t of circadian
rhythn1d|sorders (J. hburosurg. 1985, 63 pp. 321-341)

and sl eep disorders hophannacol ogy,, 1990,. 100 .
In e lagigy yepysy awagel%ﬁ %twﬁ e ﬁmﬁ%ﬁig’?@ gfx?s%m alrePlayed by
mMAbHAP18-ROF.EREQNOGH ﬁ?ﬁam@ﬁe‘? PRI Ll @fod MunfiRs PEE tph%lo]geﬂﬁ‘olo gical

central nervous syste especi al |y anxiolytic and
phamirhgsyentd ah itlee pcmmé of pwdla@mh}amophhmtrmd@ﬂoogxyha@fa efhaeslfort half-

llf%%)%l?%lbcgqﬁ’ Eaé? ?l%ixl 6](} %@8@%/ 8%?3&)?%56%@9& %wsbgiere e lles in the
podABi1iR2S) maldng adhis®ld @rthé Bﬁnhﬁﬁ%{éﬂﬁ&hn%ﬁalo% skhAtS@ mRtabolically
di sease (J. urosurg. 1985, 63 . 321 and

mcme z;taélerp@ﬁ havelpr ageyast (OBﬁgﬁagom ﬂ@b@aﬂ@handl@g@nclg@g they ppeu‘uc effect

strated activity

I'n canc onin - Cinical

Per specti ves, O(f ord University Press,

may be ti,Xé)th?d ohbet HiPg ?1%8 Tat 0? the hom%?lwelfa

In addition to their beneficial action in respect of circadian rhythm disorders (J. Neurosurg.
1985, 63, pp. 321-341) and sleep disorders (Psychopharmacology, 1990, 100, pp. 222-
226), ligands of the melatoninergic system have valuable pharmacological properties in
respect of the central nervous system, especially anxiolytic and antipsychotic properties
(Neuropharmacology of Pineal Secretions, 1990, 8 (3-4), pp. 264-272), and analgesic
properties (Pharmacopsychiat., 1987, 20, pp. 222-223), and also for the treatment of
Parkinson's disease (J. Neurosurg. 1985, 63, pp. 321-341) and Alzheimer's disease (Brain
Research, 1990, 528, pp. 170-174). The compounds have also demonstrated activity in
relation to certain cancers (Melatonin - Clinical Perspectives, Oxford University Press,
1988, pp. 164-165), ovulation (Science 1987, 227, pp. 714-720), diabetes (Clinical
Endocrinology, 1986, 24, pp. 359-364), and in the treatment of obesity (International
Journal of Eating Disorders, 1996, 20 (4), pp. 443-446).

Those various effects are exerted via the intermediary of specific melatonin receptors.

Molecular biology studies have demonstrated the existence of a number of receptor sub-
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1988, pp. 164-165), ovul ation (Science 1987, 227, pp.
714-720), diabetes (dinical 25 Endocrinol ogy, 1986,
24, pp. 359-364), and in the treatnent of obesity
(I'nternational Journal of Eating Disorders, 1996, 20
(4), pp. 443-446). Those var-i2ous effects are exerted
via the internediary of specific nelatonin receptors.
ﬁ&ltﬁﬁtﬂréeaﬂ&w &f%imﬁh&'%a%%oﬁm (d‘?éHaQ@hﬁl%a%Ql iSRe, 1995, 16, p. 50 ;
exi stence of a nunber of receptor sub -7- types thaft

W@r éWé@%l ét bés beerdipngpiblbafor homﬁmfeth(o?rﬂf emtstoﬁhacp rmcbicated and

okl tor o i QpEngiich AESRTPLBUBTENS PO ' JEdbloaersiand

th€ Rk A6loeIchs BthcliOhs OF KARE 8BbepsRe WellSr, if NCHHIGIAY aBPHRSto have
In order to be able to understand the physiological

avmhﬁéQ paderdivefigeiiss Mm@czy@pwﬂisromv@is? by tnt¢1gcturg sgrogtively with one

Orl\/%l o‘a{gi abqetllgs%1e%g ﬁ]\éasfl abelxcelfe s ece:dﬁc\églehfgl qﬁe C|11111018.11 in the

reover suc tlve

traptrhdént @ @atlﬁ[og@d@@sbt&ﬁat&f vdiﬂhctﬁe nfeRGOPL AR, sysRY, Béme of which have
excel l ent nedicanents for the clinician in the

beep gPHRIRd 48PVHat hol ogi es associ ated with the
mel at oni nergi ¢ system sone of which have been
menti oned above. In addition to being new, the
Incoidpoundsbedig hdve, e esepoundiveithe gnesexthinberdtioa sshiihit a very strong
trogﬁ Eo affinity for nelatonin receptors. The
ﬂ% PKVHWEHﬂWBHK¥%Iates nore especially to conpounds
of formula (1) CONHR, N (I) Met) r" -NHCOR  wherein
o Rt represents a linear or branched (G -C6)al kyl
Thygrmesent avéntiveaelates ninrepsgpleeid! 1Y €BsoBgjoundsboicypohdalRy|
group or a (C3-Cs)cycloal kyl-(Ct-C6)allcyl group in
whi ch the al kyl

N CONHR,

MeO N M
( n NHCOR,

wherein :
» R; represents a linear or branched (C;-Ce)alkyl group, a linear or branched (C;-Cs)-
cycloalkyl group or a (Cs;-Cg)cycloalkyl-(C;-Ce)alkyl group in which the alkyl
moiety may be linear or branched,

» Rorepresents a linear or branched (C;-Cg)alkyl group,

A\

and n represents 1, 2, 3, 4, 5 or 6,

to their enantiomers and diastereoisomers, and also to addition salts thereof with a

pharmaceutically acceptable acid or base.

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulfuric acid, phosphonic acid, acetic

acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric
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noi ety may be |inear or branched, R2 represents a
i near or branched (G -C6)al kyl group, - and n
represents 1, 2, 3, 4, 5 or 6, to their enantioners and
di astereoi soners. and also to addition salts thereof
with a pharnmaceutically aceéptable acid or base. 20
Among the pharmaceutical |y acceptabl e acids there may
acPﬁ ARAGd 908 iarhit Iﬁ@ﬁt {ar%é %tidg citﬁ@ Clldl F%é Qid, m thanesulfonic
hydrochl oric acid J romc aC| uric am
zmpho&pﬁwmwcwabDﬁﬂw&m&iﬂc acid, trlfluoroacetlc aC|d,
| actic acid, pyruvic acid, nmalonic acid, succinic acid,
glutaric acid, fumaric acid.. tartaric acid, nmaleic
Aﬁ@hcdthe%hhﬁhébeﬁﬁéa‘ljly RGN Bas@@ 'tlgzie Ry hangsii OBQd“vGithout implying
aci d, canphoric acid, oxalic acid etC.. Anmong t
ang hiam kettew tspdiain W@z@wpt ablassibaslesirands, etunﬁiylanene ler t-butylamine
etmentioned, wi thout inplying any limtation, sodium
%ydroxide, pot assi um hydr oxi de, triethyl am ne,
tert-butylamne 5 etc.. Preferred conpounds accordi ng
to the invention are those where n represents 2. R
Prafeuah EAnRRISs peqosipg sxihe snventien &g thage slste wsispreses 2f or
exanple, a methyl or propyl group and nore especially
a methyl group. Preferred RZ groups are nethyl, ethyl
R aadlapagaykly Epeestimyantdlion dgrelmtsash ay.efior kRé4dples paesdtayll o propyl
to the follow ng ounds: 1-[2-
gl?‘&b@ldy}l%ﬂmeﬁ%c&“ﬁﬂ lpntgylr@t%xy N- et hyl - 1H i ndol e- 2-earb
oxam de, 1-[2-(acetylam no)-
et hyl ] - N- et hyl - 6- net hoxy- 1H i ndol e- 2- car boxam de and
Prifef12d Ragetupb arwi methelt b)) and-proggtihoxy- . +y' - pr opyl -
H i ndol e- 2- car boxam de. 10 The enanti oners,
di ast ereoi soners and al so addition salts with a
TIRNAAVEREEHT @b yeveﬁcﬁﬁ)% allecia dtoorthebaf%ﬁo&fn I’&%mpounds 1-[2-
preferred conpounds of the invention form an |n egra
(aprgylamingfeth g6t metbontyi-Ormethyl-1 H-indole-2-carboxamide,  1-[2-(acetylamino)-

ethyl}-N-ethyl-6-methoxy-1H-indole-2-carboxamide  and  1-[2-(acetylamino)ethyl]-6-

methoxy-N-propyl-1H-indole-2-carboxamide.

The enantiomers, diastereoisomers and also addition salts with a pharmaceutically
acceptable acid or base of the preferred compounds of the invention form an integral part

of the invention.

The present invention relates also to a process for the preparation of compounds of
formula (I), which process is characterised in that there is used as starting material the

compound of formula (II) :

COOEt (D)
MeO

TZ

which is condensed in basic medium with chloroacetonitrile to yield the compound of

formula (III) :
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The present invention relates also to a process for the
preparation of conpounds of forrmula (1), which process
is characterised in that there is used as starting
material the 15 conmpound of fornmula (11) COOEt (E)
MeO I T which is condensed i#-basic mediumw th
chl oroacetonitrile to yield the conpound of fornula
(rrr)y - -4 Cooet (111 Me N CN which is subjected,
after reduction, to actNQn of an acid chloride of
formul a R1000I whe : gag'tned fadr), f or nul a
(1) or the correspenc S et rical anhydride to
yield a conpod®of fornul a (TV) COOEt (1V) MeO NI
NHCOR wherein Rt is as defl% her ei nbefore, which is
hydrol ysed to yield a conmpoundcEf fornula (V) COON (V)
MeO N NHCORL 5 wherein Rt is as defined hereinbefore,
which is subjected, after reduction, to the action of an acid chloride of formula R;COCI

wherein R; is as defined for formula (I) or the corresponding symmetrical anhydride to

yield a compound of formula (IV) :

COOFEt (IV)
MeO

wherein R 1s as defined hereinbefore,

which is hydrolysed to yield a compound of formula (V) :

D COOH (V)
N

k/NHCORl

which is condensed with a compound of formula HNR,R; to yield a compound of

MeO

wherein R, is as defined hereinbefore,

formula (T) ,

which may be purified according to a conventional separation technique, is converted, if
desired, into addition salts with a pharmaceutically acceptable base, and the enantiomers of
which may be separated on a chiral column according to a conventional separation

technique.

A pharmacological study of the compounds of the invention has demonstrated that they are
non-toxic, have a high selective affinity for melatonin receptors and have substantial
activity in respect of the central nervous system and, especially, there have been revealed

therapeutic properties in respect of sleep disorders, antidepressant properties, anxiolytic
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whi ch is condensed with a conpound of fornula HNR2R3 to

yield a conmpound of formula (I) , which nay be

purified according to a conventional separation

technique, is converted, if desired, into addition

salts with a pharmaceuti cal Iy -accept abl e base, and the

enantioners of 10 which nay be separated on a chira
pr(ﬁﬁl‘t%@nmﬁﬁ)@%ﬁk@ 931519:1“@"650 Qﬁh\fgéﬁc' ﬁeﬁém@ﬁﬂﬁf Abd BRperties in respect of

techni que.” A pharmacol ogi cal study of the conpounds of
mlt:lhpgnq:tﬂmt eoabling gt ‘r@(:hmsgfohdteédhathm prodegts af the invention are useful

on:t XIC ve a h ective af
in PROIRAREE: o 3t ao s SR ERE by Senb el ikt el elp major
de%ﬂa@m&ﬁ RbufdadvaB@N M QIashodyEésS PhiRbRbeice SP R d@béYive SHQER, MBYEnia and
een reveal ed 15 therapeutic properties in respect of

fatigug slge &0 ﬁdﬁ@éﬁhlzogln@meleml@smﬁks pretpehaliae gppeam«ih@qnyl@fﬁnobesﬁy,
11150%11195{ o;f%?&ﬁotl%scgs&ﬂ&]spg 1?66) t I &ag e?sp %Jaﬂéfssoh’sa(ﬂ]seagg Sslemle dementia,

Tles I respect

vafibuixf dl@(brd&tﬂla@idciﬂﬁed eitAblormgl ért pettlibl&gﬁcﬁsa@aﬂﬁgl ﬁﬂi@dlnb hatmory loss,
the products of the invention are useful in th

Alghemeiretiseass. andr Bseerely Ple‘ékﬁ%ﬁt@é rdirorders. danethpr Relhabmsivity. it
ap aﬁ f ¢ tldt Ve dbl%g{l(gﬁ qfoﬁle nﬁllvglﬁtlonh el %e s bR in© ’?Hed ltlgéftﬁﬁ:ﬁy lo? rsexual

ogles pat Ies o0 & di gestive Sy
dysﬁasﬂmml, thaathdy !iav‘eaﬁm@aﬂ&nduﬁbttmgjaeﬁ .ha@nn@ﬁhdtﬂﬁpfgr Iﬁnpémes and that

att acks, anchol i a, petite disorders,
th%@s%‘f fhymse YR T amﬁgly%tﬁm o @n<srders, epil epsy,
dlabetes Par ki nson' s di sease, senile denenti a,
vari ous dlsorders associ ated with nornal or
Thpa?tomoogql&:mﬂl agdenably b g$@ﬁ methe rtmatmuqmlo&ﬁssajm depression, seasonal
rcul.ati

oG TRSFor At TrepRGhnBUPgS D gl e digesive

sy$that inkd18nik Ad B fose Bfic H’]@tlégg‘éﬁf&ﬁ@dls&a&s hed Uyl n the
treatment of sexual to dysfunction, that they %ave

ovul ati on-inhi biting and |nnunonDduIat|ng propertles
Po??gangﬁ@t the c%%om?cﬂ% }IP g used 1Psﬂlé Pee#mentb?f m%]%l tde]g%gslrircﬁlr,]tseasonal

aﬁkhﬁ@kﬁﬁﬁﬁmﬁmﬂsﬁépﬂﬁbﬁ%wdepreSSIOn seasonal affective
di sorder, sleep disorders, cardiovascul ar pathol ogi es,
pat hol ogi es of the digestive

The present invention relates also to pharmaceutical compositions comprising at least one
compound of formula (I) on its own or in combination with one or more pharmaceutically

acceptable excipients.

Amongst the pharmaceutical compositions according to the invention there may be
mentioned more especially those which are suitable for oral, parenteral, nasal, per- or
trans-cutaneous, rectal, perlingual, ocular or respiratory administration and especially
tablets or dragées, sublingual tablets, sachets, paquets, capsules, glossettes, lozenges,

suppositories, creams, ointments, dermal gels and drinkable or injectable ampoules.

The dosage varies according to the sex, age and weight of the patient, the administration
route, the nature of the therapeutic indication or any associated treatments, and ranges from

0.01 mgto 1 g per 24 hours in one or more administrations.
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t5 system insomia and fatigue due to jetlag, appetite
di sorders and obesity. For exanple, the conmpounds wl|
be used in the treatnent of mmjor depression, seasona
affective disorder and sleep disorders. The present
invention relates also to phardsraceutical conpositions
conprising at |east one conpound of fornula (I) onits
own or in conbination with one or nore pharmaceutically
20 accept abl e exci pi ents. Anmongst the pharmaceutica

ThednaposingilxaspiascBnsiategthe ovehiéon andelotriod imitiemeanyeyaybe
nmentioned nore especially those which are suitable for
oral, parenteral, nasal, per- or trans-cutaneous,

EX£h El@ha PE- {Ad’éﬁﬂﬁﬂmnd)@ttﬁlyﬂ% RletHR§ AV nfdtRy1Y1 H-indole-2-carboxamide
adm ni stration and especially tablets or dragees,
subl i ngual tablets, sachets, paquets, capsules,

9! OGREU Eung) 4R pen i SHRRRRLPEb G £ 5 Rt

anpoules The dosage vari es according to the sex, age
%Eé wei ght of the gatlent the adm nistration rout
Undes nHEREGRedistol Yné 1P HepiagiBYlt ¢-Brethoay d &t ingaleci-cahgxylate 1 T 10 ml of
r
EABLREnIL REh TR0 £ pr SRMLRAORTe 1f BBl JolforTHt b hnfl s the
rez&cmiohmiv!Oﬁ@ fex dfiphmstes] Add tor%st @l bhecetmeﬂt ichioridadt doC mad stir the

limt it _in any way. np e 1 : .
re4etos 4t ARt éﬁ%ﬁ%‘%{%%a”% hoHst- ot MRleFapA PR ragh Wity sihgl cetate.
W’agﬁﬂﬁ%éemléj Ehasgt&iﬁh Qattuajr-:ctd%heous sodium hydrogen ca]1bonate SO ut1on and
1- (cyanonet - 6- met hoxy- IH I ndol e- 2-carboxyl ate Un
witlh tspiotpeet an@gslsvélum itElOgd@fsobltlhlyl Dry the organic phase over sodium

- met.hox 1H—|ndol r box in 10

o FeRT o aTE: P8 S5 B Byt dyeirawaphy on sitica gel
usii{gﬁﬁlhhlﬁﬂﬁﬁdﬂ@ﬂ‘é AlelfMat, al“l% ﬁﬂé Emh?&mdﬁ@%idn% @tth®GrhPbf a white

30 minutes. Add 0.93 nil of acetonitrile chloride at 0OC
POAYf§Istir the 5 reaction at anbient tenperature for 24

hours. Add water and extract with ethyl acetate. Wsh

the organi c phase with saturated aqueous sodi um
Mblyidp pgien: ¢ai-bostat e solution and with saturated aqueous

sodi um chl oride solution. Dry the organic phase over

sodi um

Step B: Ethyl 1-[2-(acetylamino)ethyl]-6-methoxy-1H-indole-2-carboxylate

Dissolve 0.34 g of the compound obtained in Step A in 10 ml of tetrahydrofuran and add a
catalytic amount of Raney nickel and hydrogenate the reaction (10 bars) at ambient
temperature for 24 hours. Filter over Celite and then evaporate. Take up the residue in
10 ml of tetrahydrofuran in the presence of 0.16 ml of triethylamine and, at 0°C under
argon, add dropwise 0.15 ml of acetic anhydride. Stir the reaction at ambient temperature
for 22 hours. Evaporate, and take up the residue in ethyl acetate. Wash the organic phase
with saturated aqueous sodium hydrogen carbonate solution and then with saturated
aqueous sodium chloride solution and subsequently dry over sodium sulfate. Filter and
evaporate in vacuo, and then purify the compound by column chromatography on silica gel

using ethyl acetate as eluant. The title compound is isolated in the form of a white solid.



15

sulfate, filter and evaporate. Purify the conmpound by
col umm chromat ography on silica gel using
di chl oronet hane as eluant. The title conmpound is
obtained in the formof a white 10 powder. Melting
point : 145-146C Step B : Ethyl
1-[2- (acetyl am no) et hyl ] - 6- met hoxy- 1H i ndol e- 2- car boxy!|
Alghg%%91F2¢ﬁpk%@CO 34 g of the conpound obtained in Step
trahydrofuran and add a catalytic
anmount of Raney nickel and hydrogenate the reaction (10
bars) at apbient tenperature for 24 hours, Filter over
Ce|§_e!£arﬂdl2rﬁ‘éw%ww)ml I-ormethoxy-Lirindoles?warbqxylic aejd
m of tetrahydrofuran in the presence of 0.16 nml of
triethylam ne and, at OC under argon, add dropw se
Digsols (b9 gfof dletdntpoanéh ptaickd.in StdprB i &0 nd ad tabmhutatethanol and add
nt te rat re 20 f rs
2§ e i o Reardre i aThy Argcatir RABRSHHE Rd g 20 ml of
whBaaR] aMdify ﬁfét iéraé‘ﬁ&fj rRAHBOUSItS %a%ﬁamrmgsw oRat 8ff the
solution and then with saturated  aqueous sodi um
preshpitatd aied s@blutti with araers e diglaemodugt @rr gbteiped i dlefi fpym of a white
ﬁlfate Filter and evaporate in vacuo, and then
ﬁ rify the conpound by col um chronatography on silica
gel using ethyl acetate as eluant. The title conpound
is isolated in the formof a white solid. 25 -7-
Maejeing peigt pdlth#!/1:°C169- 160 C Step C :
1-[ 2- (Acetyl am no) et hyl | - 6- met hoxy- 1H-i ndol e- 2- car boxy!
ic acid D ssolve 0.69 g of the conpound obtained in
St %egﬂ N (13- (HceBlamBybti} §- @h’@ﬁﬁﬁ&-[‘aﬁﬁtWQH-ﬁld%léZm
of Sodium hydr oxi'de sol ution and rellnc for 16
hours. Codlarbexdmide 20 ml of mater and acidify the
reaction m xture with hydrochloric acid (5M. Filter
p t i-L-h- .er-. T it . _
U aber RED T 2 PN T s TR i

amme and 0. 04 ml of methylamine hydrochloride in dichloromethane to a solution of
0.13 g of the compound obtained in Step C in 20 ml of dichloromethane and then heat at
reflux for 14 hours. Dilute the reaction mixture with dichloromethane and wash with
saturated aqueous sodium chloride solution. Extract and dry the organic phase over sodium
sulfate and then filter and evaporate. Purify the compound by column chromatography on
silica gel using as eluant a 19/1 dichloromethane/ethanol mixture. After triturating in

diisopropyl ether, the title compound is obtained in the form of a white solid.

Melting point : 177-178°C

Example 2 : 1-[2-(Acetylamino)ethyl]-/V-ethyl-6-methoxy-1H-indole-2-carboxamide

Under nitrogen, add 0.18 g of 2-chloro-1-methylpyridinium iodide, 0.25 ml of triethyl-
amine and 0.04 ml of ethylamine in dichloromethane to a solution of 0.20 g of the
compound obtained in Step C of Example 1 in 20 ml of dichloromethane and then heat at

reflux for 14 hours. Dilute the reaction mixture with dichloromethane and wash with
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10 Melting point : 210-211 C Step D :

| -[2-(Acetyl am no) et hyl ] - 6- net hoxy- N- net hyl - 1H i ndol e- 2

- carboxam de 15 Under nitrogen, add 0.12 g of

2-chloro-I-nethyl pyridiniumiodide, 0.32 nil of

triethyl- amne and 0.04 m - nethyl am ne

hydr ochl oride in dichloronethane to a solution of 0.13
S & R RSNl B e i P over sodium
subiateteng théve filterartdi cyapaoritet Dudfywhe bordpmhiddryoamhhanhn oaratbgraphy on

mash with 20 satura eous S0 m chl ori
sl el biine ax Tt Skl oﬁ&ﬂ?waleg}ﬁagfﬁﬁlen ESUG yites deigine in
dl%ublfoﬁpleetﬁé}dthte tﬂl‘ﬁ@ cgl'nb&ﬁ{d i306taf)a F?Lth@tf&‘m B ivhie Sd1RI.

conpound by col unm chronmat ography on silica gel using

as eluant a 19/1 dichl oronet hane/ et hanol m xture. After
AHftlturatl i 50 i isopropyl ether, the title conmpound

i e formof a white solid. 25 Melting

point : 177-178C Exanple 2 :

1-[2- (Acetyl am no) et hyl | - N- et hyl - 6- met hoxy-| H i ndol e- 2-

car boxam de 30 Under nitrogen add 0.18 g of

Eafipled OI Z-KHEEE 29/1 Rxérruag%xzi]- -me d d-e -lpr%))a 1% méole 2-carboxamide

d|chloronethane to a solutlon of O 20 g of the

QHQ notg{%@lonl%d é)@ %ﬁéh%)roq 1eth§i<p Hlun]l' 1Pd1dg Oglmf% n% of triethyl-

ane a

alﬂnb LH:nd (II D@ lﬁleaﬂbtdpplaﬁilﬂd i dichdrémelhedy ey Qr@hhl@ﬁeofa@lQO g of the
- 8-, saturated aqueous_sodi um chl

C%Jz%ltlii @htaméfétm §é€tp %@é Egpgplenle inod(yash pE dlﬁhlézsfén%sb@e apd dhqpnheat at
refiuk ff@f: Qéa}g% h?x %acﬁ&q n%X?f Qrv@{he de“&Hrﬁé’th&# and wash with
y u g

conmpoun m c r omat ogr aphy Ica gel usin
saqgatell aquetoua sdddirh cliocidb eolatiet. tteemﬁalmgothe roirgenie phasé\btee sodium

sqtltrgteg%{d:tilﬁb glt?lnanld%lézlag(g g%/u% % F@l@pélgﬁ l%:yl éolél?mg ?H%%Ja?odgraphy on

silica gel using as eluant a 19/1 dichloromethane/ethanol mixture. After triturating in

diisopropyl ether, the title compound is obtained in the form of a white solid.

Melting point : 127-128°C
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Alelting point : 135-136C Exanple 3 :

1-[2- (Acetyl am no) et hyl ] - 6- net hoxy- N- propyl -1 H i ndol e- 2
- carboxam de Under nitrogen, add 0.18 g of
2-chloro-I-nethyl pyridiniumiodide, 0.25 m of
triethyl- 10 am ne and 0. 06 -i- of propylam ne in

di chl oronet hane to a solution of 0.20 g of the conpound

obtained in Step ﬁ%ﬁf{Rﬁ’ﬁ\%h@)dldﬂ giUﬁY of
di chl oronet hane a for 14 hours.

Dilute the reaction m xture wi th di chl oromethane and
i.th saturated aqueous sodium chloride sol ution.
E@M%n&%ﬁ%&”&%‘ﬂw c phase over sodium sulfate
and then filter and evaporate. Purify the conmpound by

P R RN R
mick (B4 Eat bighs). nfheﬂdnﬁr?él@ %Pé’l)bs%ﬁm}%ﬁtrat réglilli-:ar tél'lt&l'\\;gllsfc?ﬁﬁg gﬁhdcourse of

I's obtained in the formof a white solid. ng poi nt
the it dag.28@ dally fEHARMMCGeEXE ORbwEBURMAtMEXAMRLEDA (dogfctihiecauses

taoxicity stu The ute toxicit s evaluated after.
o A5 0% S Ve eranTD oG O oG TLF b edo Sy of the
congfunds AR hentidie ani mal's were observed at regul ar

intervals during the course of 5 the first day, and

daily for the two weeks following treatnent. The LD50
E%ggiggﬁggt. es the death of 50% of the animals) was

" d eSSt ratetd the low toxicity of the

conpounds of the invention. EXAMPLE B : Forced sw nm ng

test The conpounds of the invention are tested in a o
Thyettannoondap! tedaventiohard spieédn sicharipgal modelede forppd swimming
e@pparat us is conposed of a Plexiglas cylinder filled

wWith water. The animals are tested individually for a

session of 6 mnutes. At the start of each test, the

animal is placed . in the, ) ) )
The apparatus is composed of a Plexiglas cylinder filled with water. The animals are tested

individually for a session of 6 minutes. At the start of each test, the animal is placed in the
centre of the cylinder. The time spent immobile is recorded. Each animal is judged to be
immobile when it ceases to struggle and remains immobile at the surface of the water,

making only those movements which allow it to keep its head above water.

Following administration 40 minutes before the start of the test, the compounds of the
invention significantly reduce the time spent immobile, which indicates their anti-

depressant activity.

EXAMPLE C: Melatonin MT; and MT, receptor binding study

The MT; or MT3; receptor binding experiments are carried out using 2-['"*I]-iodomelatonin
as reference radioligand. The radioactivity retained is determined using a liquid
scintillation counter.

Competitive binding experiments are then carried out in triplicate using the various test
compounds. A range of different concentrations is tested for each compound. The results

enable the binding affinities (K;) of the compounds tested to be determined.
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centre of the cylinder. The tinme spent imobile is

recorded. Each aninmal is judged to be 15 i nmobil e when

it ceases to struggle and renmains inmobile at the

surface of the water, naking only those novenents

which allow it to keep its héad above water. Foll ow ng

adm ni stration 40 m nutes before the start of the test,

t he conpounds of the invention significantly reduce

the tine spent i mobile, which indicates their anti-

Thteqgoreoyadit ofdbe 11vﬁmty>n IEXAMPVELS of Ins|tharoh M. By Ivanef dvimple, the

corfne %%H(? ?élﬁs?%lrx] g? é%@ w&% SP%? gangrr [K Q\ﬁ‘f%%tf qrﬂ\gfl nding

I]-|odonelaton|n 20 as reference radioligand. The
radi oactivity retained is determ ned using a |liquid
scintillation counter. Conpetitive binding experinents

Egér gglgﬂﬁ 'D CA g‘taidof 2% comgto{lgl sllI gfl_l'teemggsﬁtpo% (tnp E_h%ey Qirpl:a%u;an rh;thms
tested for ofdbmetsaivily of A Fagsul ts enable the
bi nding affinities (1C) of the conpounds tested to be

determi ned. -10- The conpounds of the invention have K;

f _
Tl%’eg‘ilxr%g@l\j?e ént o?éi‘el&t&?lﬂ %ﬂjﬁg%ﬁlg}ﬁ@ 3%{, I\l}?h?la?ﬁ@ %genr}%ﬁbg—xh 8f gle I%laj ority
of(M@i))lag[caﬂ, mwleﬁmwlah&baaawmmu cﬁnma«ﬁﬁn tinehae hpouads itofossible to
t invention aon the circadjap rhyth 5 of | oconot or
skl g PATiBRCq e CALaROdEh iy Bt e et RN (67 MR R R Che
entrai nnment, by day/night alternation, of the majority
of physi ol ogi cal, biochem cal and behavi oural circadi an
Thehgftelerseo fHlas coraptends alpdsm:cbblentuoeloes pabhests and, in particular, on the

B RN N N E A RO KE SR

endbgero@StiechdRin JMEEr OUS par anet ers and in particular,
on the 10 circadian rhythms of | ocomt or activity,

which are a reliable indicator of the activity of the
Inetﬂgosgﬁir}]f(? e &errc%agfl &h coﬁ)l%ounds on a particular experimental model, namely

the rat placed in temporal isolation (permanent darkness), are evaluated.

Experimental protocol

One-month-old male rats are subjected, as soon as they arrive at the laboratory, to a light
cycle of 12 hours of light per 24 hours (LD 12 : 12).

After 2 to 3 weeks' adaptation, they are placed in cages fitted with a wheel connected to a
recording system in order to detect the phases of locomotor activity and thus monitor the

nychthemeral (LD) or circadian (DD) rhythms.

As soon as the rhythms recorded show a stable entrainment by the light cycle LD 12 : 12,

the rats are placed in permanent darkness (DD).
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In this study, the effects of such conpounds on a
particul ar experinmental nodel, nanely the rat placed

in tenporal isolation (permanent darkness), are

eval uated. Experinental protocol 15 One-nonth-old male

rats are subjected, as soon-as-they arrive at the

| aboratory, to a light «cycle of 12 hours of |ight per
T&G th QM8 \(zée@s 1%61 with- th@‘fﬂ*e%rml%nhQ ﬁ%tﬁﬁlehﬁyﬂlﬁ‘ldéﬁgétﬂgofhat of the

hey are placed in cages fitted connect ed

eltdogalouns ebokilisngesipsestablisinedo ﬁl(belratst oedevect duilyeagprhimsestiof of the
| oco 30 activity and thus nonitor the nychthenera
C%?Eﬂgg()%??gﬁﬁlan (DD) rhythms. 20 As soon as the

rhythns recorded show a stable entrainnent by the |ight
cycle LD 12 : 12, the rats are placed in permanent
TeraptoprgBorspm) madqhy nipaes Afo/isuphsssioneé ks acavier thytiven t he

ént% nmen?nf{]lg actl §y 1'?&{1 sybt P] fl‘ést ?11I ng that of the

11
ogenous cloc |Shed the rats are

- @Ba\@@a@n@&if ltlye @aiFinhh&i bﬁihle @lﬂyt%s ih mﬁﬁéﬁi @uikdedso be
tested. The observations are nade means of

- {AtipEneng By therflagly admenigeatiopiof ghemgnm%d tensitosy, of Girplle gifect.
of the activity rhythnms by the light rhytlnn, -
di sappearance of the entrainment of the rhythns in
Ameﬂnanﬁnmk@@WMﬂﬁsﬁpoamsltrainnent by the daily
adm ni stration of the conp ou transi urab

- clofraggsure the uwatipn, and pgtqgélbye eaé:twtty,pt%g Spiegp% the {h@jﬂnn of the
MEARUlsEn hﬁ:efré%ul 1%1ng @ta%d' ditig %’egt}{ne%{ the activity, the

period of the rhyt he O animals in the
- f toedsnranstrata gaysdimttfalamﬂl}durﬂhm gxistema¢ e rirpadiart and non-circadian (for

denon trﬁﬁgﬁgy spect r al analy5|s the existence of
TR W FPOHROCFTEAH AN TEFBE  exanpl e ul tradi an)
conponents, where present. Results

Results

It clearly appears that the compounds of the invention have a powerful action on the

circadian thythm via the melatoninergic system.

EXAMPLE E : Lisht/dark cages test

The compounds of the invention are tested in a behavioural model, the light/dark cages

test, which enables the anxiolytic activity of the compounds to be demonstrated.

The apparatus consists of two polyvinyl boxes covered with Plexiglas. One of the boxes is
in darkness. A lamp is placed above the other box, yielding a light intensity of
approximately 4000 lux at the centre of the box. An opaque plastics tunnel separates the
light box from the dark box. The animals are tested individually for a session of 5 minutes.
The floor of each box is cleaned between each session. At the start of each test, the mouse

is placed in the tunnel, facing the dark box. The time spent by the mouse in the illuminated
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It clearly appears that the conpounds of the invention
have a powerful action on the 15 circadian rhythmvia
the nel atoninergic system EXAMPLE E : Light/dark cages
test The conpounds of the invention are tested in a
behavi oural nodel, the |ight/ldark cages test, which
enabl es the anxiolytic activity of the conpounds to be
bAermRnBS AdhBd of $8ssIHE 1RBRAY Ak YsnePRe rsdodde@faffeMie first entry into the
pol yvi nyl boxes covered with Pl exiglas. One of the
dagokes is in darkness. A lanp is placed above the other

.. yielding.a light intensjty of  approximatel 00
Folfibving FndiREPp o IR ehBPERRE K PupudU B LB B pfoteen the
congfanad s tehi@vertiod Hignp@anfly foréRe tklafithe RPXat ilNBe ANINMBASA cage

are tested individually for a session of 5 mnutes. o
anfiHBe pLgder Affpassens hesughdhe aaslewhisbidsaensteresths @gxipbiic activity
f . est, the nouse 25 is placed in
mﬁﬁ%£$§%%ﬁ©E%g@$ﬁ§ﬁ§ﬁ%&dark box. The tinme spent by the
nmouse in the illumnated -12- box and the nunber of
passages through the tunnel are recorded after the
first entry into the dark box. Follow ng

ERANPLELF ?ﬁh%i?&%}l{l%ﬁ c@@%’&ﬂs 51'1)19%@ | F Eteef’ n\?g;? Ir g nt he

significantly increase the tine spent in the

i 1.l um nat ed cage and_t he .n er of passages throug
140 ik conjgiRipe g‘&ﬁﬂﬁ%_{n@é’f é‘i_g%’%‘y MO Eoest Q?"iyfjg'
m! yI—hﬁ—iﬁ@@[@-@%x&frﬁ&eﬁﬁxéﬁ}ﬂQQ§.'..9.[‘: ..... EXAVPLE F .o 5¢g
Phar maceutical conposition : tablets 10 1000 tablets
whest htagabint.ai- ni.ng-..a...dese...of ..5..nPg..0f ..l 20g
-] 2- (acetyl am no) et hyl ] - 6- met hoxy- A[ - 20
m, Fﬁ C_]IH_]ndole_z_Car.boxamde(Exan.p.r.e1) .......................... Vg
JACEOBE 1. vt st et s e L S L L L L L L L L S L A S L 30g
.. 5 g wheat starch
magnesium stealate . 2 g
sﬂécbag ...... T R D L L L L L L L L LT lg
hydroxypropyl cellulese........v.r.w 2g
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15 magnesi um stearate

........... 1 g hydroxypropyl cellul ose

................................ 2 g -13- CLAIMB 1-

Conpounds of fornula (1) GINARVIS / MeO N ( °~ NHCOR
(I') wherein: 5r R represents a |linear or branched
(CrC6)al kyl group, a linear or branched (C3-Cg)-

cycl oal kyl group or a (C3-Cs)eyel oal kyl -(C, -C6) al kyl
group in which the alkyl noiety nmay be |inear or

1-beampheds oRformeprésent s a |inear or branched

(Cl-C6)al kyl group, and n represents 1, 2, 3, 4, 5 or

6.

to their enantionrers and di astereoi soners, and al so

addition salts thereof with a pharmaceutically

acceptabl e acid or bg
according to claim1
enantionrers, and akse_a#édi

snmpounds of formula (1)
in mrephéBents 2, their

ijon salts theregf with a

N
pharnaceutlcaINVCbcceptable 3- Conpounds of

formula (1) according to cla [ :
a methyl group, 15 their enantlonéﬁgcgghd al s

represents

addition salts thereof with a pharnaceutlcally

accept abl e
wherein :

>

v

R represents a linear or branched (C,-Cg)alkyl group, a linear or branched (Cs-Cg)-
cycloalkyl group or a (Cs-Cg)cycloalkyl-(Ci-Celalkyl group in which the alkyl
moiety may be linear or branched,

R, represents a linear or branched (C;-Cg)alkyl group,

and n represents 1, 2, 3,4, 5 or 6,

their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

2- Compounds of formula (I) according to claim 1, wherein n represents 2, their

enantiomers, and also addition salts thereof with a pharmaceutically acceptable base.

3- Compounds of formula (I) according to claim 1, wherein R, represents a methyl group,

their enantiomers, and also addition salts thereof with a pharmaceutically acceptable

base.

4- Compounds of formula (I) according to claim 1, wherein R, represents a methyl, ethyl

or

propyl group, their enantiomers, and also addition salts thereof with a

pharmaceutically acceptable base.
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base. 4- Conpounds of forrmula (1) according to claim1.
wherein R2 represents a nethyl, ethyl or propyl group,
their enantionrers, and al so addition salts thereof
with a 20 pharnaceutically acceptabl e base. -14- 5-
Conmpound of formula (1) accetding to claim1 which is

| -[2-(acetylam no)ethyl]-6

nmet hoxy- N- met hyl - 1H i ndol e- 2- car boxam de, and al so
addition salts thereof- with a pharmaceutically

5-Hfewmpruall & Rendlagd) b%p@edmg @ clagpnpadnd st 1‘[%(4‘?9‘]Ybﬁn(1119)€ﬂlyl] -6-
SRR Rkl Fuel v, by SRS R b gt i =

qﬂﬁﬁnaﬁdﬁ&dllqmce@hdwe ﬁdﬁ@bﬁbﬁsew th a pharnaceuti cal I y

acceptabl e acid or base. 7- Conmpound of formula (1)
according to claiml which is

' e -[2- i -N-
QR PRI U STC N bk Bl Ty <o
aeihiyt- 6mmtlscadyt]sHﬁ1’t€eﬂeab-feamhokdmmle, phdratec edditionl dajts thereof with a

acceptable acid or, base. Process for the preparation
f%r s %qcelf’té'i’llfiﬁf“éio(‘ S%ccording to claim 1,
characterised in that there is used as starting
material the conmpound of fornmula (I11) COCEt (I1) MeO N
- I-Commtmd @fsfoa:mnkjteﬁ)s edcardinpasictaimet ivimehmist h-[2-(acetylamino)ethyl]-6-

Cl??lFT?l ?)B}I(ltr]{l!{-)mdoﬁq\—/%-c %l d t'&% gl?C[T%f)sundddo tion se(d{smfflewof with a

pharmaceutically acceptable acid or base.

8- Process for the preparation of compounds of formula (I) according to claim 1,

characterised in that there is used as starting material the compound of formula (II) :

COOEt (I
MeO N

which is condensed in basic medium with chloroacetonitrile to yield the compound of

formula (III) :

COOEt (1),
Me I\L
CN

which is subjected, after reduction, to the action of an acid chloride of formula R;COCI
wherein R is as defined for formula (I) or the corresponding symmetrical anhydride to

yield a compound of formula (IV) :
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which is subjected, after reduction, to the action of
an acid chloride of formula RLOOOI wherein R is as
defined for forrmula (I) or the correspondi ng
symetrical anhydride to vyield a conpound of fornula
(Iv) : -15 COCOLt (IV) MeO NINHCOR, wherein R, is as
defi ned herei nbefore, which is hydrolysed to yield a
compound of forrmula (M_ COON (V) MO N NHCOR, 5
wherein R is as de & eniinbefore, which is
condensed wth a co of “Ferpyl s HNR2ZRBVY 0 yiel d a
conpound of for 3 ~hi ch may be purified
according to ¥M&nventTonal {separation technique, is
converted, if desired, inté\ggQQQMQORsalts with a
pharmaceutically acceptabl e basé, and the 10

%ganti mer s %{ mhlch,na be separated on a chiral
CBIFA Radear ingd beeinbeBfvent i onal  separati on

t ' - I i i fhons conprising at
ngg?bgﬁgnggﬁgggﬁﬁﬁg?&#%$ﬁﬁkg??g?ﬁﬁgggérding to any one
of clains 1 to 7 or an addition salt thereof with a
pharmaceutically acceptable acid or base in

conbi nation with one e\ phar maceutical ly
acceptable 15 exci
conposi tions accordi
manuf act ure ofMeO

a2 m9OBE use t he

L\/NHCORI

which is condensed with a compound of formula HNR;Rj; to yield a compound of

wherein R, is as defined hereinbefore,

formula (I) ,

which may be purified according to a conventional separation technique, is converted, if
desired, into addition salts with a pharmaceutically acceptable base, and the
enantiomers of which may be separated on a chiral column according to a conventional

separation technique.

9- Pharmaceutical compositions comprising at least one compound of formula (I)
according to any one of claims 1 to 7 or an addition salt thereof with a pharmaceutically
acceptable acid or base in combination with one or more pharmaceutically acceptable

excipients.

10- Pharmaceutical compositions according to claim 9 for use in the manufacture of

medicaments for treating disorders of the melatoninergic system.

11- Pharmaceutical compositions according to claim 9 for use in the manufacture of
medicaments for the treatment of sleep disorders, stress, anxiety, major depression or
seasonal affective disorder, cardiovascular pathologies, pathologies of the digestive

system, insomnia and fatigue due to jetlag, schizophrenia, panic attacks, melancholia,



medi canents for treating disorders of the

nmel atoni nergi ¢ system 11- Pharnmaceutical conpositions
according to claim9 for use in the manufacture of

medi canents for the treatnent of sleep disorders,

stress, anxiety, major depregsion or 20 seasona

af fective disorder, cardiovascul ar pat hol ogi es,

p 00j-ES. t di g j s [ mi.a ar .
PR YRy, | BRrEh PERb G, kR | DSRAS Pipy, disberes,
nMeh&iaeba’k | dsease, 18ndP pletnchien, diasious elidrdedpasdceinfed with normal or
i nsomi a, psychotic disorders, epilepsy, diabetes, i )
PRAKPISKA! 42t BygwIncs BIFMO8Y a@ﬁeﬁkh@m%mswga ehrelsplodcylation
AFRPfIAL €W tﬁsdqoriﬂalse%{al RELRALQS cals agRiigrs  of  ovulation,
m grai né, nmenory | oss, zherner’'s di sease, cerebral
cimowhanbdudatods, swt idehstreamentaif sanders. sexual dysfuncti on,

as inhibitors of ovulation, s inmunonodul ators, and in

the treatnent of cancers.



