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

PREPARATI ON AND PHARMACEUTI CAL COVPQSI TI ONS CONTAI NI NG
THEM 5 The present invention relates to new i ndole
conmpounds, to a process for their preparation and to
phar maceuti cal conpositions <clont ai ni ng them The
conpounds of the present invention are new and have

phar macol ogi cal prNpsy INB®LHEOMROUNHSIr eat interest
inrelation to nelatoninergic receptors. In the | ast

ten years, AURBYBESSFOR EHIIRRREBABASKIQN &NB he maj or
rol e
(N acor BRIMACRORICRI 3 GMIMSITIONS CONTAINING THEM

physi opat hol ogi cal phenonena and in the control of
circadi an rhythnms, but nelatonin has a rather short
half- life owing to the fact that it is rapidly
Tl;'i%%@lggglk 51??9&0@6@&% fﬁggeg{/gl? le ({éﬁ{p%{n%s td 5??0&6% itgh heir preparation
amigb ahamianewival aguesitionatomszieingehaiol i cally nore stable
and have an agoni st or antagoni st character and of
whi ch the therapeutic effect 15 may be expected to be
TERURRIRAAS 8f hB %Ies@ﬁt ihNS1PR LIRS, éﬂdslﬁlvg héﬁla‘@glgbfchlo@ %&tles that
their beneficial action in respect of |rcad|aﬁ rh
argjo§ predleintsrgsy in katipo sumglatoni@8S¢ r@8ptopp.  321- 341) and
sl eep di sorders (Psychopharnacol ogy, 1990, 100, pp.
222- 226). ligands of the nel atoni nergic system have

IV &eURB RnPheidras dh@6hC ahudRE ARQE tdeBPnkifated @1%0@1?&50101“015 Beiyed by
central nervous 1éstem especially anX|oIé;|c and
®

mglgtangs ydhaselyé-Spnefpexythesnzoe) Newr dplgar heiobirogy wfysiopathological
9
plféhgﬁ%@lka g%cmethé 98&%01]0% ?E,zhcﬁan r% g%l’és @E‘L mfal6atonib§%s’ Ejgl}er 6%(-)11 half-

11f22®v’1§1@3¢ thtalﬁ&t ahaQt fiorapidie étglliRENtGeht infatditi&ef s lies in the
di ease Neur osur 1985, 63, pp.. 321-341) and
;HEY ﬁfé],nagmg, ayaidahle ?cB‘s‘hgchnlcR@g@%{at@ﬁm apglpguessthgt arp gpetabohcally

1113160519074211d Téﬁ/@ aﬁ%&%’lﬂ%n Xﬁstaéhﬁ%ﬁgf gp(pg»it \Rfﬁltcﬁ%?e?tﬁ{alg L&1¥: effect

ation to Certaln cancers at oni
mE’yebs pqthed ¢s be xfeapdtolhatod tlsi HoymPress]f.

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.
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25 1988, pp. 164-165), ovul ation (Science 1987, 27, pp.
714-720), diabetes (dinical Endocrinology, 1986, 24.
pp. 359-364), and in the treatnment of obesity
(I'nternational Journal of Eating Disorders, 1996, 20
(4), pp. 443-446). Those varReus effects are exerted
via the internediary of specific nelatonin receptors.
Mol%culﬁfbﬂn@fb%kf %[udl?ésq{aQ'BﬂeﬁltoHQfa?e?l Ra\QisAGrOBEL HAkBE:r Bp?eceptm sub-
exi stence of a nunber of receptor sub- types that are
tyjsa pldslage ofpablerdibugding dtat hammad T(cTide Rbsnfabalr feicol995, 16, p. 50 ;

Ci 5 6, . p. 50 ; ) 97.04094). It has been
WEGSLPE T By T POrTRS dOF Sttty Soito 5P PE At & lgfied and
ch&Raeasddefol %ﬁ@elélﬁrslpgélég ef@MinS BREINSIs. Th r(‘)?c!lét‘ db Mg SMRMBIRerstand

In order to e to understand 5 the physiol ogi cal
th¢ phrtielegisalofunchesseof éhp@ptl@<rea;>tomsetbtsféfnrq if tS Vs gisht gdatage to have
avwga ze sei&%ve ﬁzrt]rgd\é nlb/{%)g%oglgr SUK %oﬁf;gﬁg 15t ﬁ)ynldlt %cﬁlé}gtse{% ively with one
orWinbthe®E thede BOHBRI ntly bHRRE:IlLC aRERASeNtIEY: e chmc:lan in the

excel | ent nedi canents for the clinician in the .
trepgent mf:@@th@bgtﬁétaﬁ%ﬂC@éc;cbgmbggq)gqegqt@@nqggm tsystpa, some of which have

£ system sone of which have been

beg?Tghgﬂg@%$g% 10 In addition to being new, the

conpounds of the present invention exhibit a very

strong affinity for nelatonin receptors. The present
Injadgiien;tgrpeing %?“ésthﬁt?P@Pé%?ﬁjéc‘?fdP? Wftsémclaﬁ%kﬁk‘j’ﬁo%“&’ﬁt a very strong

aﬁflﬁf}r%lr the e!tanln %cei\)tol\ém i R N (l) Hwerein is -

R, represents a lTinear or branched (Cl-C6)al kyl group,
a linear or branched (C3-C8)-

The present invention relates more especially to compounds of formula (I) :

R
2\ NHCOR,

@)

Tz

wherein :
» Ry represents a linear or branched (C;-C¢)alkyl group, a linear or branched (C;-Cs)-
cycloalkyl group or a (Cs-Cs)cycloalkyl-(C,-Cg)alkyl group in which the alkyl

moiety may be linear or branched,

\74

R, and Rji, together with the nitrogen atom carrying them, form a heterocycle

having from 5 to 8 ring members,

Y

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

wherein the heterocycle having from 5 to 8 ring members so defined does not contain an
additional hetero atom, and may optionally be substituted by from one to three, identical or
different linear or branched (C;-C¢)alkyl, linear or branched (C;-C¢)alkoxy, OH, carboxy,

amino (optionally substituted by one or two linear or branched (C;-Cg)alkyl groups)
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cycl oal kyl group or a (C3-C5)cycl oal kyl - (G -C6) al kyl
group in which the alkyl noiety may be |inear or
branched, - R2 and R3, together with the nitrogen atom
carrying them forma heterocycle having from5 to 8
ring nenbers, 20 and n represents 2, 3, 4, 5 or 6,
wherein the heterocycle having from5 to 8 ring nenbers

grdopsdef halegnd@ass,not contain an additional hetero atom

and may optionally he substituted by fromone to three, .
toj Hhept $nERioPers gk fsEroisonsearandr alpe dacafdiion salts thereof with a

I - CR): WA ' . anched (G -C6) al koxy, OH,

m%@?%%@%&hgéwgat%gg%%%?f%%g1ly substituted by one or two

i near or branched (G -C6)al kyl groups) -3- groups, or

hal ogen atons, to their enantioners and ) i ) X
Amions i Rsresrrirsallyaifgeripls apigs Abfdr MayrPesmFRtionefheyltut implying

| RitionPRALDBAGHE haa! | t AR QuAGhdagd, PRSHhonfyRA acets
mﬁ%é’b g?n@%%ﬂ?ﬁcg%?y ‘a cggﬁggﬁé aci ds %ﬂ%ré]ﬁﬁéﬁgg > acene
aaignirifloor@dgetini dcid Utctiongdig,i myguvib aaily nhdlenit atidpmyccinic acid, glutaric

hydrochl oric acid, hydrqbrome acid,.sulfuric acid, .
a%%oémgﬁiagldaéqr&ncaa.(’c ,ine;.ﬁelgc’qc X Ctlt_i’lFfalc@?)IaBCé)&: {:iaﬁ%;duile&l}énesulfomc
adi@%lhﬁhcﬁ’fd &hid, P¥AlviGd &ei d, nalonic acid, succinic acid,

glutaric acid, fumaric acid, tartaric acid, maleic

acid, citric acid, ascorbic acid, nethanesul fonic

SR SRR oS, oa i ST e AR Siont impyin
arlVE Ninfiten@d . sodiink QiytirdxiaRl, YoRgsiuhOhatyxilie, Mriedylffine S @6-biylamine
hydr oxi de, potassi um hydroxi de, triethylam ne,
eitert-butylanine etc.. Preferred conpounds according to
the invention are those wherein n represents 2 or 3 and
nore preferably 2. Rr advantageously represents an
Paldeyeld cgrmpupndssaechrdag, tofily inewaigml ¢ tidse®hbitin n eégtyden®r2 or 3 and

more preferably 2.

R; advantageously represents an alkyl group, such as, for example, a methyl, ethyl or

propyl group.

Preferred R, and Rj groups are those that, together with the nitrogen atom carrying them,

form a piperidiny! group.

The invention relates even more especially to the following compounds : N-(2-{5-[2-(1-
piperidinyl)ethoxy]-1H-indol-3-yl}ethyl)acetamide, N-(2-{5-[2-(1-piperidinyl)ethoxy]-1H-
indol-3-yl}ethyl)propanamide,  N-(2-{5-[2-(1-piperidinyl)ethoxy]-1H-indol-3-yl}ethyl)-
butanamide and N-(2-{5-[3-(1-piperidinyl)propoxy]-1H-indol-3-yl}ethyl)butanamide.

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.
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propyl group. Preferred Rz and R3 groups are those
that, together with the nitrogen atomcarrying them
fonri a piperidinyl group. The invention rel ates even
nore especially to the foll ow ng conpounds :
N-(2-{5-[2-(1- -4 -
pi peridinyl)ethoxy]-11-1-indol -3-yl } et hyl)acet am de,
THY ﬁl%sén% 1[13&1(1311 %B?é's' gihyd )aebll?)‘a?fs\é] fot Rhe dReparation of compounds of
i ndol - 3-yl } et hyl ) propanam de,
fonyl2 () Swhizh (freg@spey clirapérjsed thlyﬁt -théteiimdiotd 3s ylajtetghmhierial the

but
Coﬁ%ngfgaﬁgpﬁg?B?beridinyl)propoxy] 1H i ndol - 3-yl }et hyl)

but anam de. The enanti omers, dIaStNPEOISOHEFS and al so

or base of théegpeferred conmpounds of the invention

forman integral pa \& i nvention. -4- The

present invention reg p to a ppcess for the

preparation of conmpoungs formula (1), which process

is characterised in that th%%e Is used as starting

material the conpound of fornula (I1l) : NH, MO alNH
wIWblh Q;f'boinaerﬁ;@dh dethsedcil dhtoréle ddbehdhReCOAE vdferdi rRm.ﬂs‘, @ deﬁned for

Ol, wherein R, is as defined for 5 fornula (

fowwlﬁ (Dner it dpertersAendnamaniEaishl AMNGEAT de Yﬂ%dﬁ %crlapcamd of
fbﬁ&ﬁ@?ﬂﬂd of formula (111) NHCORI MO (lii)

NHCOR,
MeO

(II)

TZ

wherein R, is as defined hereinbefore,

which is subjected in basic medium to the action of tosyl chloride to yield a compound of

formula (IV) :

NHCOR]
MeO
D (IV)
N
\
SO,
Me

wherein R, is as defined hereinbefore,

which is placed under demethylation conditions to yield a compound of formula (V) :
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N H wherein R is as defined hereinbefore, which is
subjected in basic nediumto the action of tosyl
chloride to yield a conmpound of tO forrmula (IV)
NHCOR, MeO (IV) N SO M wherein R is as defined
her ei nbefore, which is placed-under denethyl ation
conditions to yield a conmpound of formula (V) -5
NHCOR, HO N sO, M wherein R is agfehrned

her ei nbefore, which is condensedwitH a compound of
ffoonnula (V1) : Rygd\N' 1 R, 5 wherein R
R, and n are as defin

wherein R is as defined hereinbefore,

which is condensed with a compound of formula (VI) :
R
A Tha o
R

wherein Ra, R3 and n are as defined for formula (I),

to yield a compound of formula (VII) :

R, NHCOR,
N O
Ry ~ N\
(VID)
N
\
S0,

Me

wherein Ry, R,, R and n are as defined hereinbefore,

which is subjected to the action of magnesium to yield a compound of formula (I),

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

separation technique.
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to yield a compound of formula (VIT) RRL, NHCOR, N, | 1
~ORB A / (MI) Nso, M werein Rl, R, R and n

are as defined hereinbefore, which is subjected to the
action of magnesiumto yield a conmpound of formula (1),

10 which may be purified accerding to a conventiona
separation technique, is converted, if desired, into
addition salts with a pharmaceutically acceptable acid

or base, and the enantioners of which may be separated

A pharmacdibgiakl scalyuwfmhaceasaindgof the dnventiwelrsidomahstrated that they are

separation techni que. -6-.A pharnacol ogi cal study of )
noelﬁ@meoh%uﬁ duelyelepiéve i @_ﬁ r?fggto’éllén‘@ﬁ@%t?rét Bé’a %/Eﬁ’ﬁt substantial
achiti®Y ireSpecPONtHE Qéhal ARG 3yl Qn&,eés?&,liél}ﬂ? tbkd hilet Beeh Qkvealed
mel-atoni'n receptors and have substantial "~ activity in
theresquéic tprofertidseincenpacalof skey dimrdeys taptivigmebsare gpepdrads, ypxiolytic
there have heen reveal ed ther%peutic erties.in £
PrpRRE}SC ARy Sl O0E P BN S o0 SPLES b BB SELATO BIBRISS i gespect o
mRPEIOINEE cRaRAETS beSstabBBhddREXCRO biluBE @P el ih@Shtion are useful
anal gesi c properties and al so properties in respect of

inrthe treetimestibasirens, sleeralisprigrs, anxiotybecassnad wiffestineeddisprder or major
dthe.grodqfts oﬁ 1Q§1anenti@n ar e & Ff J tjn tqe . 4 and
Prasp At b S et st gt oY 5 asitef o Sa Lspgpie o
fafififeetiieity fetRb SRhHPphRhiaNBIN attAdR) MRSSHIcBHlia, EpfeditdNiasablsasbesity,
_ pat hol ogi es, pathol ogi es of the digestive system )

inpoyBRmpPA clagis diserdetjuepdensy éla})@?f’ua%q?}'klé\msz@lé%?s@nfﬁea\}le dementia,

vaglggés Iﬁitsélfdgﬁci(sg'miﬂg(]i Wlhr?c!rf.ngl o1a8ﬁﬁélhéi%aldig%&rgg Slrigc'raine, memory loss,
Alzheimer's disease, and in cerebral circulation disorders. In another field of activity, it
appears that the products of the invention can be used in the treatment of sexual
dysfunction, that they have ovulation-inhibiting and immunomodulating properties and that

they lend themselves to use in the treatment of cancers.

The compounds will preferably be used in the treatment of major depression, seasonal
affective disorder, sleep disorders, cardiovascular pathologies, pathologies of the digestive

system, insomnia and fatigue due to jetlag, appetite disorders and obesity.

For example, the compounds will be used in the treatment of major depression, seasonal

affective disorder and sleep disorders.

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
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10 insomi a, psychotic disorders, epilepsy, diabetes,
Par ki nson' s di sease, senile denentia, various
di sorders associated with nornmal or pathol ogi ca
agei ng, mgraine, nenory |loss, Alzheiner's disease,
and in cerebral circul ation-di-sorders. In another field
of activity, it appears that the products of the
t jQPs&a e t t X
e e e ol e, i Bt Fogreiey loveness
suppasiioies dighms.iongrmenspéariabgel amd drivdtable b irtj¢neabld @npoules.
thensel ves to use in the treatnent of cancers. The
compounds wi Il preferably be used in the treatnent of
THEBI RAgeHRRIE 98¢ Riling 36 ARORR agea&fde%gmeofdﬂlé ?ﬁﬂ&ﬁ th§|a§§ﬂust1atlon
dlsorders car di ovascul ar pat hol ogies, hol ogi es of
rogthethy nlgt@m ¢fitke theippewin inflieslermiranz ﬁ@somtngm@nmm@s #pd ranges from

etI LLe di sorders a 20 For exanpl e,
0B saBREL e 1 88 (i ARRRESTPEL: rent of mayor
depr essi on, seasonal affectlve di sorder and sl eep
di sorders. The present invention relates also to

Thsriaeniea dpaales elbmpaisiths Bsntioormpd idsinaglimit it @48y vade
compound of forrmula (I) on its own or in conbination
with one or nore pharmaceutically acceptable

Exxeplpil e IV-$2- {2 R-(Pigsidiky 1R thda]TBE Ridol-8-31}) e Mp0sianidn s
according to the invention there may be nentioned nore
especially those which are suitable for ora

par ral ey 2 neous, rectal

per% S,Mc}cu@g 3 f“r“é‘%%‘.‘?“?? ofryg lggéngm stration and
especi al | - tablets or dragees, sublingual tablets,

Ihybch@g®L(ﬁﬁ@h@t§59c@p§uﬂe@ﬂKng§éétb583Cmbdédg@gemd 395 g of

t nent

anBP?ﬁﬁ%ﬁC%% il ﬁ?g@? g% tlémé e AR (ihea?.ﬁgg@)gsggé%\?gﬁagg 30 minutes.

AlBS6 @6 eitirg b Quﬁlﬂﬁlt $@¥perddRe afckaNe i e 1@ﬁcttohanﬁ&trb @ftihyl acetate.
the adm nistration route, the nature of the

Westeths peganic phaseivagy sabras aammwg@@ma‘faélepmfeeﬁﬂw apd then with
sa&ﬁ]fge& ggtge%gs s&ﬁ{sptl c;f& &1(%130 I1,]0tno P’&‘Y lQhé) 8{%&@%%{ 8Vé1 NoqNG sulfate.

1 ONns.
Fdlllokw@ fisttagioh hedi ewepmaiion waditidocongiouhd i bbiatnetd nnahy form of an

way.
orang)é solid.

Melting point : 151-152°C

Step B : 2-(5-Methoxy-1H-indol-3-yl)ethylamine

Under argon, add dropwise a solution of 4.48 g of the compound obtained in Step A in
100 ml of tetrahydrofuran to a solution of 7.80 g of lithium aluminium hydride in 100 ml
of tetrahydrofuran. Stir at ambient temperature for 20 hours. Cool to 0°C and hydrolyse
with water. Filter the reaction mixture over Celite and extract with ethyl acetate. Dry the
organic phase over sodium sulfate, filter and evaporate. The compound obtained 1s isolated

in the form of a brown solid.

Melting point - 101-102°C




10

15

8]
wn

30

Exanmple 1 :
N-(2-{5-12-(1-Pi peridinyl)ethoxy]-1Hindol-3-yl}ethyl)a
cetamde Step A:
5- Met hoxy- 3-12-ni troet henyl | - 1Hi ndol e Under argon,
di ssol ve 3.59 g of 5-nethoxy-glH i ndol e- 3- car bal dehyde
and 3.95 g of to ammonium acetate in 150 m of
ni tromet hane and heat at 80C for 2 hours and 30
mnutes. Allowto return to anbient tenperature and
t ak$Step € 1 NVe[2¢(SavikihoRy-TiFkindob 3yl ediyipketangdat e.  Wash
the organi c phase with saturated aqueous sodi um
car bonat e . sol uti,on and.then with turagted _a ous
U SRR E ORI S & b BeYPbIe SPGEHIC Tosigh Toderl 00 ml of
te@@RidwusH! fnatiR. p1e§&10|306’?‘ 090f | raticOpiaaisk eXaPor et nNef acetic
the title conpound is obtained in the formof an 15
any dindge dephiise, atMQ,iangd gbioithe 1¢acm511-au_52@16$t ggnprature for 21 hours.

e S A S 9 B e

whbtsafuneet i ue%tuﬁ Rodiubi carbBfhtdso@fioh @ha akivid celiiie@n a§@ods sodium
solution o 80 g of lithiumalum nium hydride in 100

chgridegfolytiony éﬂmy dheofrgrain Phatei evensodivbisaHatet BHgreangt Qypporpigr Purify

th%%ortﬁggﬁn b}pgcﬂlmﬁl cl&o%w%é‘%aﬂéeﬁn t°,1¥1§a ﬁ%lvﬂsil %@lea\r/(\:detta}: Aesteﬁ@e}nt. The

on mx

tidceingiodnd ¥ obtdih&l inahgfmmofphadse soér sodi um sul fate,
filter and evaporate. The conmpound obtained is isol ated
25 in the formof a brown solid. Melting point

C. 8. Biep C : |
—féﬁ%ﬂ#géﬁgw%nxy§§17 i ndol - 3-yl ) et hyl ] acet am dc Under

argon, dlssolve 3.13 g of the conpound obtained in Step

B i i g ' Sdpt3- ]
| Syebel? o] o S A h B P IR P IS AR

dropMAse ahdcefGpidand stir the reaction at ambi ent

tenperature for 21 hour s. Evaporate of f the sol vent and

UBﬁeé gl?x‘goénh edlgseo ve H%ll 0 oetIH co%cl:peound obtaunec[1 n rﬁeﬁ) d %“ ml of

dimethylformamide. Add 0.21 g of sodium hydride in small portions at 0°C and stir the
reaction at 0°C for 30 minutes. Add 1 g of tosyl chloride at 0°C and stir the reaction at
ambient temperature for 24 hours. Add water and extract with ethyl acetate. Wash the
organic phase with saturated aqueous sodium carbonate solution and with saturated
aqueous sodium chloride solution. Dry the organic phase over sodium sulfate, filter and
evaporate. Purify the compound by column chromatography on silica gel using as eluant a
19/1 dichloromethane/ethanol mixture. Following evaporation and recrystallisation from

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

Melting poini : 132-133°C

Step E : N-(2-{5-Hydroxy-1-[(4-methylphenyl)sulfonyl]-1H-indol-3-yl}ethyl)-

acetamide

Under nitrogen, dissolve 0.40 g of the compound obtained in Step D in 10 ml of

dichloromethane and add dropwise 3.1 ml of a boron tribromide solution (1M) in
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wi th saturated agueous sodi um car bonate sol uti on and

W th saturated aqueous sodium chloride solution. Dry

t he organi c phase over sodiumsulfate, filter and
evaporate. Purify the conpound by col um

chromat ography on silica gel-9using ethyl acetate as
eluant. The io title conpound is obtained in the form

_ . b e | i . ) ) C St o
il Bl R B Sines e BBpBAL Mobions Kb 1 ol iute e
readtiph heitkhyt )withl Sichloedradthate. UndiRrthaiot gangephase ivagiosaraad 8ljueous
. of the conmpound obtained in Ste in 10 m. of : .
SO%%“H%W?GP%%%&%??@&PPW&H 59 ?ithgsaBJr"ftE‘g afiFATh3Rd B ghjopide solution,
D1§/n§1|e! oL 1 MSe dleOS @R Sitle, EH€r ah&aLhpRBeThOGitfeOProduct is
O mnutes. Add 1 g of tosyl chloride at" OC and stir
isdlited rrethe foromofat wRide sudbdi ent t enperature for 24 hours.
Add water and extract with ethyl acetate. Wash the
rgani c phase_w th saturated aqueous sodi um carbonate
Mg Pl PLERT saturated aqueous sodium chloride
solution. Dry the organi c phase over sodium sulfate,
filger ;and,, v . Puri he nd by:. ¢ m
R Wk R R L R el TR
di chl or omehignsyBefigNatetiinkdeur €. Fol | owi ng evaporation
and recrystallisation from 25 diisopropyl ether, the
Citl , . . , id.
Diﬁ,’gquqeg.ggéggfﬁtile I:C(S)lilgglfm%g %%n!g{] é%gtgp onlrnrq Oo1fnl %f \cll\ﬁllqettl(?yl?o%lnlaglde and
200l 5 FMAnsilinl GosalRioel @y Lbs Wl 1o@nylh obdrd elQs i
ad%pﬁoﬁ%/;—%@pgo %é%lt grlﬁagge?}nUnder nit roger?, di(sscol \r/e .jlf)%)l;hl e
hygrafhldride aodspoiadeasbvabmICifor £ bpur® Add woterdo e reaction mixture

i chl or onet hane and dropwi se 3.1 m .of a boron .
ol SR . B ree - (Yot F Cganig, oy Rishendrvigigsaturated
aqabdus oBRint BRGHHON1loR TR SR olBRR PhadcUsRr EQTiuft NAPHaR,; filter and

lute the reaction mxture with dicliloronethane.

eviperhtet e Bilgermpoysdasebtainedinghe firax @ tague selsl.

Melting point . 65-66°C

Step G : N-(2-{5-[2-(1-Piperidinyl)ethoxy]-1H-indol-3-yl}ethyl)acetamide

Dissolve 0.66 g of the compound obtained in Step F in 15 ml of methanol and add 0.51 g
of magnesium and stir the reaction at ambient temperature for 20 hours. Hydrolyse with
water and extract with ethyl acetate. Dry the organic phase over sodium sulfate, filter and
evaporate. Purify the compound by column chromatography on silica gel using as eluant a
19/1 dichloromethane/ethanol mixture. The title product is isolated in the form of a white

paste.

MS, m/z =331 (M+1)
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sodi um hydrogen carbonate sol ution and wi th saturated
aqueous sodiumchloride solution. Dry the organic
phase over sodiumsulfate, filter and evaporate. The
title product is 5 isolated in the formof a white
solid. Melting point: 173-1Y4C Step F :
N-(2-{1- [(4 I\/bthyl phenyl ) sul fonyl | -5-[ 2-(1- pi peridi nyl)
l. n

e PR K e G BTV e hiae

d| met hyI for mam de and add 0.40 g of pot assi um

onat e chl of
TR R GRS e st | »%@h@eeéoi%%efnsﬁ Ry e Bropanoie
anPd & -in AEkgh water to the reaction mxture 15 and extract
wth ethyl acetate. Wash the organic phase with water
Theridlewiredyics mtobteanaddn thegiown @6 a Suuyupastehl or i de sol ut i on.
Dry the organi c phase over sodium sul phate, filter and
evaporate. The title conpound is obtained in the form
MSfma bspsnnssol id. Melting point _ 65-66C 20 Step G
N-(2-{5-[2-(1-Pi peridinyl)ethoxyl-1Hindol -3-yl }ethyl)
acetanmi de D ssolve 0.66 g of the conpound obtained in
Step Fin 15 m of nethanol and add 0.51 g 25 of
magnesi um and stir the reaction at anbient tenperature

Examipl20 :Me@-5-[HyDpipeyisiényljebtioxytl Bindob3-gKetiatbuvdiimide
ethyl acetate. Dry the organic phase over sodi um

sulfate, filter and evaporate. Purify the conpound by

THe rH{QauféhlE Qeat Egéﬁﬁgﬁ W‘thsthé fe%?acglﬁlent%'a@@ucaﬁm?hﬁ'@en&/ltﬁ butanoic

19/ 1 di chl or onet hahe/ ét hanol xture he title product
anhgdmd}:oh&t@rﬂn the formof a white paste. 30 M5, mz =

Tl?esu%le(pl}/(l)dulc% is_o]b%hwd in the form a brown paste and is then recrystallised.

Melting point : 113-114°C
MS, m/z =359 (M+1)

Example 4 : N-(2-{5-[3-(1-Piperidinyl)propoxy]-1H-indel-3-yl}ethyl)butanamide

The procedure is as in Example 1, with the replacement of acetic anhydride with butanoic
anhydride in Step C, and the replacement of 1-(2-chloroethyl)piperidine hydrochloride
with 1-(3-chloropropyl)piperidine in Step F.

The title product is obtained in the form a brown paste.
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Exanmple 2 :

N-(2-[5-[2-(1-Pi peridinyl)etlroxy]-1Hindol-3-yl}ethyl)
propanam de The procedure is as in Exanple 1, with the
repl acenent of acetic anhydride with propanoic
anhydride in Step C. The titlié-product is obtained in
the formof a brown paste. M5, nz/z = 345 (N1+1)

Exanpl e 3 : . PHARMACOLOGICAL STUDY
N- (2-{5-[2- (1- pi peridi nyl)ethoxy]- 1t fndol - 3-yl Yethyl ) b

ut anam de The procedure is as in Exanple 1, with the

cement, of acet.jc anhydride with butanoic
E%%%@i& i#ﬂéﬁ—&%‘—‘@—*ﬁ&ti tle product is obtained in
the forma brown paste and is then recrystallised.
Tlg/eblactulten gox’?(gjtyn%was: e\]/'a gétg:'&' %%ePOrgphdﬁpn:}sZ[raﬁog 5{8 gg‘é\ﬁli)]s')eag)l( %(q;%lprelsing 8
mie((@6 {52 %ﬁh{s%'ﬁepﬁﬁﬂlglis Rierd BHRRRN YAk i‘ééiheh'riﬁlt@f\faﬁ'd/dri}lﬁttﬂé’l:aurse of
b e The p d I th the

ut anam rocedure is as in Exanple 1, w
the dip$t aleprandtdady facteiteoardeysfilldevimg treatibantaiibe €Dsp (dose that causes

anhydr i in.Step. C,. and the repl acenent of _
o BB Bt R HETN Tl SR OR SR Shdhero toyigity of the
confthundd GRhORYEXIPeri dine in Step F. The title product

IS obtained in the forma brown paste. 10 -1I1-

PHARMACOLOG CAL STUDY EXAMPLE A : Acute toxicity study

te. toxicity. was eval uated after oral
E ﬁEE]‘:?H I?“Sﬁ#%%&ﬁtnﬁtegach conprising 8 mce (26 2
granms). The animals were observed at regular intervals
during the course of 5 the first day, and daily for
Thheorenynde ek Srefigyrdipn ige toseatimarichaviperal medel( Hederced gyimming
uses the death of 50% of the animals) was eval uated
and denmonstrated the low toxicity of 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 MT; receptor binding experiments are carried out using 2-['**I]-iodomelatonin
as reference radioligand. The radioactivity retained is determined using a liquid

scintillation counter.
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conpounds of the invention. EXAMPLE B : Forced sw nm ng
test The conpounds of the invention are tested in a
behavi oural nodel, the forced swnmng 10 test. The
apparatus is conposed of a Plexiglas cylinder filled
with water. The animals are.ygsted individually for a
session of 6 mnutes. At the start of each test, the

J g h f CVLi .
CWVC b%ilcml Cftr nﬂen?s Ge &L de@ utt: Ele%lﬁryilh%[g%lﬁiglgj tﬁ%gg%ous test

s recor
cofr@obﬁds A 1ailig‘é)bf Hﬁ‘fdﬂhﬁ RohdenGB@ASRSs tdtedtfotig@hecoatpdund. The results
immobil e at the surface of the water, naklng

enahwhﬁt lﬁ&@l@g ﬁﬁf\‘,fé‘h%srﬁ(s) aftirccgpranonads tested & heeisiErminedhead
above water. Follow ng adnmi nistration 40 m nutes before
the start of the test, the conpounds of the invention
Tisd qpmifoundnd il thie o Have K ileBeScpfdests thamb M. 8y widi cihixample, the

i ndi cat their anti- p tivit

CONIOREDRT FEMADIE A %20\9@}25? d et H‘é%?‘ﬁ&&m MT or
MI, receptor binding experinents are carried out using
2-[1251] -iodonelatonin 20 as reference radioligand.
The radioactivity retained is deternmned using a liquid

h?thon'co tl%e:m

rhyvthms

C/\'JCI eti 4
t he VarlOu%fmﬁ§hun&pﬂQQHQQQth&hﬁange of dlfferen
concentrations 1S tested tor each conpound. The results
enabl e the binding affinities (1C) of the conpounds

Tl%]eel%% 1Kemgnt o% 1n§at§n1 110 %get %%_1 ﬁST%%uﬁg{éﬁ%é ]a tematlol o ]ﬂ}e majority

values 0 exanp
Seivnpidal KbcHexad lagd dehdsoralksircadMin riiytBihs his ﬁMdaﬂ’dp@mble to
ENWZ) of 19 nM EXAMPLE D : Action_of the conmpounds
esa&ﬂ?o islhe PhaiverelPgisalonodehoraie Hele ssirginipr Mektonsmergisdigautsor
activity of the rat

The effects of the compounds are tested on numerous parameters and, in particular, on the
circadian rhythms of locomotor activity, which are a reliable indicator of the activity of the

endogenous circadian clock.

In this study, the effects of such compounds 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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wn

The invol venrent of nelatonin in the entrai nnent, by
day/ night alternation, of the majority 10 of
physi ol ogi cal , bi ochem cal and behavi oural circadi an
rhythnms has made it possible to establish a
phar macol ogi cal nodel for use3iin the search for
nmel atoni nergic ligands. The effects of the conpounds
are tested on nunerous paraneters and, in particular,
on the circadian rhythns of |oconmpotor activity, which
T @o ahreelweahd eatbmditeatiae fieb-rifgn@elijtvnt (Yhy@hmt lR€lecting that of the
endogenous_circadjan clock. 15 In this stud

t he
e“@?%"é’@t‘% C@Pk)s Fctieasyngseikislede Hcaafsafe iNFn e d@%’p%@@ﬁ‘éﬁtﬂaﬁpn of the
%hdt the rat placed in tenporal isolation
r manent Jarkness), are eval uated. Experi nental
protocol One-nonth-old male rats are subjected as soon

as they arrive at the | aborator ali ycl e of
TW‘H@U%%‘“@@“P m@ﬁ bspeeawfw&yﬁgsa{leeogt@e acti‘g lhi%na&f ‘ter 2
én@ra?fm%%ﬁthe %Eitﬁi?tyéﬁl bg'tﬁé’hgxg 1¢hRhaced in cages fitted

connec cording systemin order
- dlsﬁm% eme Otf hlE qmaswnobf thoclorfiohem @emandnt gariinebst hus

PRty e QEHORETTREop by v ArpBlty ﬁgias"‘l‘@wéw pratl pffeet

entralnnent by the light cycle LD 12 : the rats

are placed in permanent darkness (DD). Tmo to three
Awelwerelpatiage nwenitphesilile ee- r unni ng rhythn1(rhythm

etgtlgecsltusehtga u?e}ttlé)graat hlgtelngp € %oag:tsi\élg\{ Otﬁeé nl té ar 1 hm of the

OfnifnBR in ﬂerfmauﬂdmha she: etlﬁsmﬁdo u&“.!tteleﬁbser vations ar e

made by neans of visual i sation, of the activity rhythns

- go-deayinsaiantPeeiralianalysistthe iekijtenes o hrigcagyan il nqngﬁtcadlan (for

ntrai nnment of the
r%‘ébﬂrﬁ.r@sullu%&{%@?o%gﬁ%%?{{dar éﬂ%?en? entrai nnent by the
daily adm ni stration of the compound; transitory or

duiable effect. A software package nmakes it possible :

Results

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

circadian rhythm via the melatoninergic system.

EXAMPLE E : Light/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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- to nmeasure the duration and intensity of the

activity, the period of the rhythmof the 10 aninals

in the free-running state and during treatnent, - to

denonstrate by spectral analysis the existence of

circadi an and non-circadi an-{(4or exanple ultradian)

conponents, where present. Results It clearly appears

i .00 hay I :

botécgltﬁ%i (j[)lael'lrglﬁﬁ%: eB? H%ge?%:e? frtl}:ré\g@h frl%g }Ilﬁ'%}t% ]h%? I e{ggl dt%% gﬂ&qﬁ“@ it entry into the
daffeb@t.oni nergi ¢ system EXAMPLE E : Light/dark cages

est The conpaunds of the invention are tested in
FO@@W&%& arHstRgaR el they sompeyHds $4r minuigg hetorg é@? ,St%@f‘gwe test, the
co gﬁ%&soft € AR ot AGHY YiddhsOthel fife %géﬂ?%‘ RElSiifuthiRRed cage
denonstrated. 20 The apparatus consists of two
andchy mimbydr dfgresgesoviengt thv tuhnd?] ehich ldamon@aeesahe tmgolytic activity
Xes is _.in ﬂarkness. A lamp is placed above the other
° 6@3(?0“%?%‘?1@1?%@ QIR i ntensity of approxi mately 4000
lux at the centre of the box. An opaque plastics tunnel
separates the light box fromthe dark box. The ani mals
are tested individually for a session of 5 m nutes.
£ h f 2d Jhet ween each session.
House 25 is placed in

the tunnel, facing the da;rk box. The tinme spent by the
nouse in the illumnated -14- box and the nunber of

1008 bleigeescls eRnsie & frse pLmaIor Ar@- Sdddd durpridim®ethonel- 1 H-indol-3-
i i AL dark box. Fol | owi
yli%m?@#%é%fﬁ‘éo@&%?ﬂéﬁg cg:rpoug)c(fs38m0\rl1mutngsbeforethe o8

whdasktaretf...Lhe. test,. . the...campounds..of. . Lthe.invention... 20g
significantly increase the tine spent in the .
MR HACHat ed- cage--5-and-t-he-nunber--of - passages-through 208

lakP&.tunnel , which denmonstrates the anxiolytic activity 3pg
of the conpounds of "the invention. EXAWLE F

mBhesinaceesratcal...conpasi.tion....t.abl.ets ... 2¢g

Y LT oF H OO OO U PSSO PRSRTOPPTPRUON lg

hydroxypropyl CelIULOSE ....ooouiiii e 2g



to 1000 tablets each containing a dose of 5 ng of N-(2-
15-[ 2- (1- pi peri di nyl)ethoxy]-1H i ndol - 3- vyl
} et hyl ) but anam de (Exanpl e 3)

.......................... 2 g - 15 CLAIMS

1- Conpounds of fornmula (I) - R-N1( O\ N
(1) wherein: 5i> R represents a |linear or branched
(C1- C6) al kyl group, a linear or branched

wHeedn €5) cycl oal kyl group or a
(C3-Cg)cycloal kyl -(Cl-C(,)allcyl group in which the
al’k Wi rapireseyts rﬁi)}lfbél joF riwairched (6n-drsosiied, gIIOUR’)aalmjaaR:;)r branched

her he nitrog C
hE‘t Z?bcﬁ:cp“élogl‘fh AVPITgPt Yo ?@“?é}cgl?g}%}&y@%@ P g/mg) CP Qhich the
I epra@ise floset? mag,bedined @bréhchedl0 Wherein the het er ocycl e

havi ng from5 to 8 ri ng? rrerrbers so defined does not
contfai #hd Rn togaiber ohdy DRetibpgenattom candngdhenvplorsnalbetprocycle

be 511‘2{91'7‘1%'1“}0‘1’15 &g ?¥1n& RERRE to three,

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

wherein the heterocycle having from 5 to 8 ring members so defined does not contain
an additional hetero atom, and may optionally be substituted by from one to three,
identical or different linear or branched (C;-Cg)alkyl, linear or branched (C;-Cg)alkoxy,
OH, carboxy, amino (optionally substituted by one or two linear or branched

(C1-Cg)alkyl groups) groups, or halogen atoms,

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 an alkyl group,



identical or different |linear or branched (C, -C6)al kyl,
linear or branched (C, -C6)al koxy, 15 OH, carboxy, am no
(optionally substituted by one or two |inear or
branched (C, -C6)al kyl groups) groups, or hal ogen
atons, their enantioners andigli astereoi soners, and al so
addition salts thereof with a pharmaceutically

RGP RRARN oA £ QfiscPARtior? it ERIP RS bR, Adckprable
according to claim1, erein n represengs é, the
émant i omers, and al so addition salts thereof with a
phar maceutical |l y acceptabl e base. 3- Conpounds of
formula (1) according to claiml1l, wherein R, represents

g;a(ﬁ‘mﬁ;%d‘ibfl'cis QF QdHhula &P éccrohﬁh% tLORM 11 OhAEE R RARH R SOgether with the
addition salts thereof wih a pharmaceutically

avtepnaiibm chageg them, Conpountsridinyf growpl dhefrl ynaatiomedi agd also
t laim1, wherejn and R3.. together with the 5

e iR etOE b g TR AR Bt nyl g oup,

their enantioners, and also addition salts thereof

with a pharnaceutically acceptable base. 5- Conpound of

S-reempaumd( 19 devouldi ff tascotamigmte widieh | swhich 15 N-(2-{5-[2~(1-

Ne (2 £5-02- (15 4. R . . ] .
RS ool s g g adfitin el gof with
al glanagebuticaly &atpisolé had epbasei th 10 a pharmaceutically
acceptable acid or base. 6- Conmpound of forrmula (I)
according to claiml which is

] - [ - Di L dir - . A 7N TIPS
& ST oL SR 15 shimahaibichs 1 A5G-y Bol1-piperidinyD)
adhbxtyi| -0 f/-sdbl-3-yt ledryBpfopandonide, apthasismcelditionalshlys thereof with a
accept abl.e acid or base. 15 7- Compound of formula (1)
*@BﬁaquaC%lB AP PERRE s N (2-{5-[2-(1-
pi peri di nyl)ethoxy]-1 Hindol-3-yl}ethyl)butanam de,
and al so addition salts thereof wth a
T-phempaeeut ofc aforyulac ¢ Bptasbdrdingcitd mlaitrask. vduchPr sce¥62-{5-[2-(1-

;@égﬁcﬁﬁﬂgerﬂﬁe%% -lfi‘%l:.—iﬁaﬁ_lg;-yﬁ-gt@ﬁﬁjtﬁggan%le,f N alls% glcll(}ition salts thereof

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) :

NH,

MeO

A

N
H

(D

which is condensed with an acid chloride of formula R{COCI, wherein R, is as defined
for formula (I), or with the corresponding symmetrical anhydride to yield a compound

of formula (III) :



characterised in that there is used as starting

materi al the conpound of formula (I1) NH MO~ (11)

H 20 which is condensed with an acid chloride of
formula R COCl, wherein R is as defined for fornula
(1), or wwth the corresponding-symetrical anhydride to
yield a conmpound of fornmula (I11) : -17 NHCOR MXO N

H wherein R is as defined hereinbeforggaich is
subjected in basic mediumto the agtion of tosyl
chloride to yield aje® formula (IV) : N ICOR
MO / \ (IV) sO, M is as defined
her ei nbefore, which is pl p denetq Q?tion
conditions to yield a co formul a % NHCOR

wherein R; 1s as defined hereinbefore,
which is subjected in basic medium to the action of tosyl chloride to yield a compound
of formula (IV) :

' NHCOR,

MeO
\ (Iv)
N
\
SO,
Me

wherein R, is as defined hereinbefore,

which is placed under demethylation conditions to yield a compound of formula (V) :
NHCOR,

HO
D V)
N
\
S0,
Me

wherein R, is as defined hereinbefore,

which is condensed with a compound of formula (VI) :
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HO\ NSO M wherein R is as defined hereinbefore,
to which is condensed with a conmpound of formula (VI)
-18- jNnci (M) R wherein R2, R3 and n are as
defined for formula (1). to yield a conpound of
formula (M1) : R NHCOR Ng-1~-0 R3 7~J"" \ (VIl) N
so, M 5 wherein RlI, R, R3 and n are as defined
her ei nbefore, which is subjected to the action of
magnesiumto vyi el dRa\co d of formula (1), which
may be purified accordV v&lconvehfh onal separation
technique. is coan\rgt ed | f desired, into addition

salts with a pharmaceutically accept abl e acid or base,
aﬂqum&, Rrandtnl avpes defofedpii lobmwaybe separated on a

Ble?cl 80” {'f{%d Q%‘JHIJ‘@/IE)O; a conventional 10
NHCOR,

Py w
(VID)

Me

wherein Ry, Ro, R3 and n are as defined hereinbefore,

which is subjected to the action of magnesium to yield a compound of formula (1),
which may be purified according to a conventional separation technique, is converted, if
desired, into addition salts with a pharmaceutically acceptable acid or 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



9- Pharnmaceuti cal conpositions conprising at |east one

conpound of formula (1) according 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 or norelpharmaceutically

acceptabl e excipients. 15 10- Pharnmaceutica

CHRRAS iiddofRSa §&f3 RhidhOgud & fhiak McfibPirehiae érpc Etgaecl\s melancholia,

manufacture of medi canents for treating ti'sor of

tdppente| atisondersr gibesigy s irsnmnik] - E‘t}&hnm edisociats, epllepsy diabetes,

ﬁg Sltl ns accor% gg to. cIa|n19Hé use in i 1
LR U AEESE S S U KU S G s egprmal or

d;ba‘él@ﬂé@éaﬁaa StbeRSgraRBX Rhbry 1HRE, OAlzﬁ@in[e?@%'ls‘éE‘seoEemblal circulation

seasonal affective disorder, cardi ovascul ar

p@ﬁné@@glégi @#mhohogwggwaCWM@ndmgesﬁmveHmﬂgmnsysfewwuhﬂon

mu d Q OlS 91 ﬁ ﬁu%ntent U % SCh! zophrenl a,

ancaﬁ§% 14 ey ﬁ%ltemsmda&
obe3|ty, |nsonn|a, psychoti c disorders, epilepsy,

di abetes, Parkinson's di sease, senile denenti a,
vari ous di sorders associated with nornmal or

pat hol ogi cal ageing, mgraine, nenory |oss, Al zheinmer's
di sease, cerebral circulation disorders, and also in
sexual dysfunction, as inhibitors of ovul ation,

i munonodul ators, and in the treatnment of cancers.



