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NEW NAPHTHALENE COMPOUNDS, A PROCESS FOR THEI R
PREPARATI ON AND PHARMACEUTI CAL COVPGCSI TI ONS CONTAI NI NG
THEM -1- The present invention relates to new
naphthalene conmpounds, to a process for their

P CEAPPRATR A DERSS FORPATEIR PRBPARATION AND
contai ry %Le §10Ks dONEARERGI TENAVENT | ON

are new an ave very val uabl e phar macol ogi ca
characteristics relating to nmelatoninergic receptors. 5
Nurmerous studies in the [ast ten years have
The duersiis irvgnaen tlﬁ@tep(éy et enaplithalenetcomipauifdy, to a process for their
ptam ne S|opatholog|ca

pxepgﬁaﬁﬁlyanc?tom%al U"tl COIBP](%S#%(PDS C]DDT&%IXI’I! éllllan r hyt hns. Its

half-life is qU|te short, however, owing to the fact
that it is rapidly. netabollsed C}eat i nt erest
The cpapeynds o [heerresent {rventyysar mick and hsve yeavyaliiably iipemacological

1argét% J:Ebl%% ?enat Ottg 1116%!)1%%18"3 crle %19 gues that are

IcalFy nore s ave an agoni st or
ant agoni st 10 character and may be expected to have a
therapeutic effect that is superior to that of
Nunpgpusoimedics Welbe 15t demyienars haye danemapiedgbnéey éqlanf aalatawn (N-

acetgnS ﬁkﬁﬁﬁgﬂ %giaﬁlmé hmn%? g\ﬁ;@%ﬁﬂ'&yﬂo%&y%ﬁ%ﬁﬁna 198 ﬁr th83ontrol of

sl eep disorders chophar nacol ogy,
circdA0rhy 0, [phalfAHRi286)s sHort dmd'sverobwi:nlgeo ried &tcothanerigirgpidly

ave val uabl ar na 0 ies in. .. )
metBEL TG T SesEnE e Thargae odys PERR B dentligeian with
melﬁ%hoelnﬂo'ﬁﬁesaﬂfat af hRee Al CnFORRblel B8ve an aoomst 01 antagonist
har macol ogy of Pineal Secretions, 1995 8 (3-4);

charpger 2y by ezpertethisl bavsiacthepspoper effest that is superior to that of the
ho‘g el[Sngcopsychlat 1987, 20, pp. 222-223) as well as

Rl treat nent of Par ki nson' s di sease (J.

Neur osurg. 1985, 63, pp. 321-341) and Alzheiner s

di sease (Brain . Research, 1990, 528, pp. 170-1
In actthﬁ@,lzewcténﬁ BeRfdsioh AGHoNANSGreadian Aatthrrdiserdsas {JVNFVOFLHD 21985, 63,

 $ASPY tangfsle‘ég rd%%# ) rr% ﬁ%ﬁ h%c@tgggs F990 %b erC by 226), ligands

ersp CtIVeS rsit
of the melatoninergic system have valuable pharmacologlcal 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) as well as 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). Those compounds have also demonstrated activity in
respect of 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-
types that are capable of binding that hormone (Trends Pharmacol. Sci., 1995, 16, p. 50;
WO 97.04094). For various species, including mammals, it has been possible for some of
those receptors to be located and characterised. In order to be able to understand the

physiological functions of those receptors better, it is of great advantage to have available
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1988, pp. 164-165), ovul ation (Science 1987, 227, 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 various effects are exerted
via the internediary of speqgi-fic nelatonin receptors.
25 Mol ecul ar biology studi es have denonstrated the
ugh e o . .
seloGlsTRROE Miyefhh AR fcofopLERCR MioBtiip SRESCly ¥aih Sicor other
of tﬁ@‘de recépi@S, mip, bepexc’éﬂent €A it k0 4 ) the Fediniciear inoths treatment of
eci including mammal s, it. has been oss%ble fqr
pathofeiesopisopisde Wie dist sRedatpingrgiq G¥sitiad 54 which “have been
ised. In order to be able to understand the
nnﬂ&ﬁﬁ&ﬁﬁ%gélcal functions of those receptors better, it
i s of great advant age to have available -7- selective
lig over, suc racti
Besis Bt Rl Y Ao ape GERBRndg pr mdesserlﬁwasrfbomsexl%a very
stroﬁgaﬁ?ﬁ?t?lf&erﬁaa%ﬁiI‘E@éﬁ&tss for the clinician in the
tfeatmént of pathol ogi es associated with the
nmel at oni nergi ¢ system sone of which have been
nentloneg above

ThePIHE‘OIEBr% A Btfm}bh%%gl}tg?éh%he %Ve At I1£cela3¥or gﬁ/c WA tﬂg \gffect of

renﬁ&Ei‘ﬁB Qh@?:fdpréiﬂeﬁ doeérve®iptiendafe bLaRPE@ Sergil heyephiﬁﬁ e@)zsecn ally in
have a strong affinity for the 5-HT2c receptor, which
the fiald afldepresdiact of reinforcing the properties observed
in the case of nelatoninergic receptors, especially in
the field of depression. 10 More specifically, the
Mof¥ $peéifitaliynerresent ingbmiodgelats tdihe compoumntofdbrrda ML a

(1y oHO ~Me NH
O
/U\/Me
NH

@

OH

to enantiomers thereof, and to addition salts thereof with a pharmaceutically acceptable

base.

Among the pharmaceutically acceptable bases there may be mentioned by way of non-
limiting example sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine

etc..

The invention even more specifically relates to the compounds which are N-[3-hydroxy-2-
(7-methoxy-1-naphthyl)propyl]propanamide, N-[(2S)-3-hydroxy-2-(7-methoxy-1-
naphthyl)propyl]propanamide and N-[(2R)-3-hydroxy-2-(7-methoxy-1-naphthyl)propyl]-

propanamide.
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O\ \ Mew (1), to enantioners thereof, and to addition
salts thereof with a pharmaceutically acceptable base.
Anong t he pharmaceutically acceptabl e bases there nay
be nmentioned by way of non- 15 limting exanple sodium
hydr oxi de, potassi um hydroxi de, triethylam ne,
tert-butylamne etc.. The-i3dnvention even nore
specifically relates to the conpounds which are
The Nafld:}'}}é({r% 82)1(195_ ?gf Dt efﬁl% %dy lcsmlpound's] %fr glgalrlllgﬁntlod-l with a pharmaceutically
accdﬁ‘te{bﬂez‘@se 301{11/&1{ 1@1%1’32 phrt offeielinweniiba.
naphthyl)propyl]propanan1de and
N-[ (2R) - 3- hydr oxy- 2- ( 7- met hoxy- I-naphthyl)propyl] 20
The%&&%ﬁ&%ﬂ a'l%‘]to d @?oc@gsdfotl 1RO ﬁ?‘eglmtaﬁoﬁfof RbES %{uﬁc? gf formula (1),
conpounds of e invention ar maceut i cal l'y
whidlc peptabt ehhaserifedrim that theteay ruad:d gﬁaﬂhrtmg rhdterial i@ nompeund of
The invention relates also to a process for the
ﬂ““ﬁ%éﬁ%}atlon of conpound of formula (1), which process
is characterised in that there is used as starting
mat eri al the conmpound of 5 fornmula (11) CN Mewo (I11)
which is subjected to the acti opCdf dimethyl carbonate
in a basic nediumto yield the[ conpound of fornula

(111)
(ID

which is subjected to the action of dimethyl carbonate in a basic medium to yield the

compound of formula (III) :

0]
Me/
{11

which is subjected to reduction in the presence of a hydride to yield the compound of

formula (IV) :
OH

NH,

Iv)

with which propanoyl chloride is condensed to yield the compound of formula (),
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O MwOOCN M w\ I / (Il'l') to which is subjected to
reduction in the presence of a hydride to yield the
compound of fornula (I1V) CHNH, MewO/ | \ (I1V) wth
whi ch propanoyl chloride is condensed to yield the
compound of formula (), -4- which may be purified
according to a conventional 4separation techni que, which
is converted, if desired, intoits addition salts with

whlcil]f %har g%cpeulilltﬂe(éagéc&ﬁ % Bt ?béoﬁvgﬁ%ﬁala%af On feBi@h Llleo M%hieh is

e Separated on col um "accor di ng
coml'e@te@ 1f3 QéE\ﬁ%ﬂtﬂnQﬂl@é adds&pasaRs ivith atlxhahmcqma:all'«j acceptable base and the
Pharnacologlcal study of the co ds of t e i nvention
enarfiagicsh o iHGRTY 0° BERHRE og, 2 glyra RAUETSReBiEE A B EpRYBtional

qugﬁﬂmﬂ%a%mﬁgr mel atonin receptors and to have
Signi t activities in respect of the centra

nervous system and, in partlcular therapeutlc
properties in % spect of ee di sor.d
1 {) e

Phagpacpingiseb ey gt ]grﬁempg}ledsco BB RO e ig epic. o
havd 5Pd §e'le%§1v@'aﬁ'm187rfép%{etldt§1§n rBedpRRP 8Ed tPhave smmﬁcant activities in

m croci rcul ati on”have been found, enabling it to be
respesttcdlthd el mdn'aQUStsgsttmeamb mlpmmdslalofhetdpeutuqwm@mlitl@wnaﬁ@ect of
n(Sful in t treat nrent. of. stress §orde
sleeg 1a

F(&f]?}s Udepresfives anxipkyle, aliltygycalg 1c gesic plsdpemes and
profeiis§ s $tspBet oF RkicioeMagsidave %E&l@fo@ﬁcﬂ,&a%abhng it to be established that

the compounds of the invention are useful in the treatment of stress, sleep disorders,
anxiety, seasonal affective disorder or major depression, cardiovascular pathologies,
pathologies of the digestive system, insomnia and fatigue due to jetlag, schizophrenia,
panic attacks, melancholia, appetite disorders, obesity, insomnia, psychotic disorders,
epilepsy, diabetes, Parkinson’s disease, senile dementia, various disorders associated with
normal or pathological ageing, migraine, memory loss and Alzheimer’s disease, and in
cerebral circulation disorders. In another field of activity, it appears that, in treatment, the
compounds of the invention can be used in sexual dysfunctions, that they have ovulation-
inhibiting and immunomodulating properties and that they may potentially be used 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.
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pat hol ogi es of the digestive system insomia and
fatigue due to jetlag, schizophrenia, panic attacks,
nmel anchol i a, appetite disorders, obesity, insomi a,
psychotic disorders, epilepsy, diabetes, Parkinson's
di sease, senile denentia, various disorders associ ated
with 15 nornmal or pathol ogiigal agei ng, m grai ne, nenory
| oss and Al zheinmer's disease, and in cerebra

Am(glilﬁggfg% JPhait ' qu%c%uts A dgonzqosnfg%l? %&&%ﬁnc’f 'tgl tﬂe ﬁlvglftfo% VigheYe ﬂﬁy be

mentiBME&NIb@Nespasialde tHoS€ that AreSsaiktlsie f@iy@lfal,l Ipﬁtehﬁ:[’eﬂ netshllalpeﬁ-lmyl ans-
have ovul ation- inhibiting and hmuno nopdul ati ng
cutagpisereciab P eairEuEh HCuleh 8% TeRRNATIY A IS fitgpnbaéldﬁewdw taRlsts or
u e
craggt 2GR R BT RELRe, R L ERIRE IS LorPhts 2 EBlitorics.
creadfsf eiptrhatas, diesnaldets, aigl dréfkablie 9o ijentahle empdilevascul ar
pat hol ogi es, pat hol ogi es of the digestive system
insomi a and fatigue due to jetlag, appetite disorders

The ﬁ& g@%ﬁhésy ac&)‘??m X8k %ext h& GRIMALALS, MMl paﬁr%n’r’stﬁg tolite of

r eat nent ] or epreSS|on seasonal fective
admdhnistoataber tlmmiatsﬂeedpthdlthmmns 111(25ati5he01pmnevs@mcmtcdx dnettingmts and

rel.ate | so to ceuti cal .t ons co risin
rangzs a0 PT aRelo o B oU BT b ROF LIS IS BT AR Y own or 1o
combi nat i on MAth one or nore pharnaceutically
accept abl e excipients. -5 Anmong the pharmaceutica
Thedohpuisi thxemplesd dentaterthe tnyentinn huide mot bnitihiaraay W&y be
nmentioned nore especially those that are suitable for
oral, parenteral. nasal, per- or trans- cutaneous,

Exa&%ﬂ% d' ,N-WS‘JHyd?ﬁM)a'ZT(7Qﬁ¢th&Xy-@fnabﬁﬂWle&bpilM)ropanamlde

adm ni stration and especially tablets or dragees,
subllngual tabl ets, sachets, paquets, capsules,

0 SEA L MR ST
anpoules The dosage varies according to the sex, age
(7-ﬁ2t?xo>\é\}lle-ingpqltth (ffyl)tarc]gtogl%tﬂleer(]'}() gt)he rc%sso?ve% in 150 ml of anhydrous
tetrahydrofuran. Sodium hydride (202.8 mmol) is added at ambient temperature, and the
mixture is refluxed for 30 minutes. Dimethyl carbonate (12 ml) is added with caution, and
the reaction mixture is refluxed for 30 minutes. The mixture is poured into ice-cold water,
and the aqueous phase is acidified with 21 ml of 37 % hydrochloric acid solution and then
extracted twice with 100 ml of ether. The organic phase is washed with water, dried,
decoloured and evaporated. The oil obtained is precipitated from ether, and the precipitate

formed is filtered off under suction and then recrystallised to yield the title product in the

- form of a white solid.

Melting point : 80-82°C

Step B: 3-Amino-2-(7-methoxy-1-naphthyl)-1-propanol hydrochloride

Aluminium chloride (80 mmol), dissolved in 200 ml of anhydrous ether, is added to a
suspension of lithium aluminium hydride at 0°C in 300 ml of anhydrous ether. After

stirring for 10 minutes, the compound obtained in Step A (20 mmol), dissolved in 200 ml
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adm ni stration, the nature of the therapeutic

i ndi cation or any associated treatnents and ranges

fromO0.01 ng to 1 g per 24 hours in one or nore

adm ni strations. The follow ng Exanples illustrate the

invention but do not Iimt it in any way. 10 Exanple 1
-6-

N—]3 Hydr oxy- 2- ( 7- met hoxy- | - napht byl ) pr opyl ] pr opanam de

of a%%ﬁf%l%s eﬂbe}( ,yg Egcll%df %"ﬁ%%}? fg}g‘h?% )rflll}étdrnl)ﬁ%ﬁ-g he %9@1%1?&6@ @fif caution and

in tiH &SSO bt guding §(5ﬂu1’ﬁ1 hydfox&iﬂﬁpdnmu:ﬂ 0 g,ew allY. itie pfacitate formed is
Sodlun1h%dr|de (202,8 mpl ) is added at

thery @Hﬁéii silped waphed; Wgh CRPIOUE ABIOPRLS felﬂlﬁ)%ei 1§ 67,51(%\@ obtained after
evapBrtitinSs Tak@hg? f@%ﬁq&%}QQH@‘& 1ebd p&l%é ig é\tﬁg@@ QVlﬂY' &1aﬂoromethane
aution, an 30

e reacti ture 1s refluxed for
Thenorpatie phasthie thenx tvastedi witlpmateeﬁdmafd and decobmiretl, wad @s then treated
.and th ueou ase is aC|d| m_ of 37 %
WIﬂh%F%ﬁw Fien RIS S Tashrasia Thh i Cblshds PieaiPraied 4o ety
acetiel Iancil-g% ﬂkmﬁi‘tat@tf&%ed 15RO IR dBNRR Boh §11M}%BQ@Cl%t£l|Ilsed to
f dri ed decol oured and evaporated. The o
yield blueamtieemiodlg:t pr‘élclfpmm af @w@hite sotidet her, and t he
Me reC|ﬂ|t £164d rmed is filtered off under suction and
ised to yield the title product in the
20 forn1of a mhite solid. Melting point . 80-82C Step B
: 3- Ami no- 2- (7- met hox I-naphthyl% r opano
hyStien€hi Vil ydmamﬂ e R TP elssd miwByYprogpaamideed
in 200 M of anhydrous ether, is added to a suspension
of lithiumalum niumhydride at OC in 300 nm of
Th@éﬁiﬂpﬁb’@d%bﬁim in BleheB (233 shunod)iin @isfsﬁ)llVedG)n DO wiles’, a itigture of

watglofgld,ﬁﬂ?yﬂ @Set%tg I(g&{%j Q)Id Eggtgs?@pﬁ %Q@tg %di )ggnak?sfag%igcg%di the reaction
nnﬂlgqﬁec%oleﬁht% FXtNE 4 idy G4R] Yﬁ)ﬁgmow dflorfRu @@mﬁ&? is added

e cold state, Using sodiu droxi de solution (10
dropwisd @ndithe) mixFhre ip rs‘er.rﬁcb tfctraItSem{lmemad thes coltl Iseate. fWhenethg deaction is
coniq:égtpdtgg o\gg/a??lgie @\é\é gwgs‘% a%vtft% llylgoocmonc amda sorfutlon (-ll—% washed with
water, dried and evaporated under reduced pressure. The solution obtained is recrystallised
from acetonitrile to yield the title product in the form of a white solid.

Melting point : 128-129°C

Elemental microanalyvsis :

% C H N
Calculated : 71.05 7.36 4.77
Found : 70.82 7.39 4.70

The compound obtained in Example 1 is purified on a chiral column (R,R) WHELK 0-1
with eluant toluene/n-propanol (100/25) and a detection at 340 nm, to yield Examples 2
and 3 :

Example 2 : N-[(2S)-3-Hydroxy-2-(7-methoxy-1-naphthyl)propyljpropanamide

Example 3 : N-[(2R)-3-Hydroxy-2-(7-methoxy-1-naphthyl)propyl]propanamide
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evaporation is taken up in water and the aqueous phase
is extracted with dicliloronethane. 5 The organi ¢ phase
is then washed with water, dried and decol oured, and is
then treated w th gaseous hydrogen chloride and
evaporated. The oil obtained is precipitated from ethyl
acetate, and the precipitatgfornmed is filtered off
under suction and then recrystallised to vyield the
title product in the formof a white solid. Melting
point : 164-166C 10 Step C

N- [ 3- Hydr oxy- 2- ( FPHARM&RGOLOGIERIh ST YpyY| ] pr opanam de
The conpound obtained in Step B (3.73 rmmol) is

di ssolved in 100 m of a m xture of water and et hyl
acetate (50/50). Potassium carbonate (11.2 mmol) is
added and the reaction mxture is cooled to OC using
an ice bath. Propanoyl chloride (4.6 rnmmol) is added

r ise apd the mixture is stirred for 15 mnutes in
Egéghﬁﬁgtﬁﬁ-sgﬁﬂéﬂﬂ¢ﬁ5hﬁﬁﬂé reaction is 15 conplete, the
organi c phase is washed with hydrochloric acid sol ution

(IM, washed with water, dried and evaporated under )
Thereutadexicipr esstyrbatethéesaiabiadnoinisobiier teemoyps each comprising 8 mice

recr allised fromacetonitrile to.yield the title
(26 57 S eI PG BT APEe et Giieedas et oribe Wi paims S the first
day LARr &2 Gor Bk 8RB Weks IISHORNA¥RER. TheZODYP(Bodd thht causes the death
Calculated : 71.05 7.36 4.77 Found : 70.82 7.39 4.70
of 501e of drepoimals)otassd vabdtadranEdamphsirated; the pryy foicaly of thegcompounds
ftchjral.colurm (R R WHELK 0-1 wth el uant
o RGO - pr opanol ~ (100/25) and a detection at 340 nm
to yield Exanples 2 25 and 3 : Exanple 2 :
N-[(2S) - 3- Hydr oxy- 2- (7- met hoxy- | - napht hyl ) pr opyl ] pr opan
am de

EXAMPLE B : Forced swimming test

The compounds of the invention are tested in a behavioural model, the forced swimming

test.

The apparatus is composed of a plexiglass 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. The animal is
considered to be immobile when it stops struggling and remains immobile on 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

antidepressive activity.
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Exanple 3 :
N 1( 2R) - 3- Hydr oxy- 2- ( 7- met hoxy- | - napht hyl ) propyl | pr opan
am de -7- PHARMACOLOG CAL STUDY EXAMPLE A : Acute
toxicity study The acute toxicity was eval uated after
oral adm nistration to groups each conprising 8 mce
(26 2 g). The aninmal s weregabserved at regul ar
intervals during the course of the flrst 5 day, and
Uhv The LD50
. eSs—tt ‘ ani mal s) was
eval uat ed and dennnstrated t he |OM/tOXICIty of the
conmpounds of the invention. EXAMPLE B : For .
The M e Md 2 reesptor RmdensrRypeiaents ere (e 1Gd-RME NG A [ar H-ipdaspelgionin
e I d 0 t
o5 By AR BUER, TR ol SRR o R ipe e @ fauid
scinfillhfic@tcotmten. wat er. The ani mal s are tested |nd|V|duaIIy
for. a session of, 6 m nutes. he start. of each te
Conppgditizg bipgding §>*Rﬂ11§%?@§f arg {heiy, %ar&‘é‘%toi“emo?npglﬁ%te &qun@% Va”bus test
comPaﬁn&s' ey B@ BF qlFEaRIch& e'n?raﬁﬁﬁ% dagq b %a@hnédﬁ?ﬁou'lﬁ The results
der be 1 nmob |? when it stops struggling and
enalsle rtheel b‘lﬁdmguﬂbuhﬁ adthe teeunfiaceted K B bm@etmtleerd maki ng
only those novenents which allow it to keep its head
above water. Follow ng adm nistration 40 m nutes
By R&§ Of exddifle StiRcbnBbuldsothited in ERAnSIO PR ROE; (10T, ¥ §1.4nM and a
invention significantly reduce the time spent inmmobile,
Ki(Mfb)odf 3.3mdVicat es their antidepressive activity. -8-
EXAMPLE C : Melatonin MIV and Mz receptor binding
study The MI, or MI, receptor binding experinments are
carried out using 2-[12 |]-iodonel atonin

EXAMPLE D : Serotoninergic 5-HT-¢ receptor binding study

The affinity of the compounds for the human 5-HT,c receptor is evaluated on membrane
preparations from CHO cells stably expressing that receptor.

Incubation is carried out in 50mM TRIS buffer, pH 7.4 containing 10mM MgCl, and 0.1 %
BSA, in the presence of [°H]-mesulergine (InM) and 25 fmol/ml of receptor. Non-specific
binding is determined in the presence of 10uM mianserin.

The reaction is stopped by the addition of 50mM TRIS buffer, pH 7.4 followed by a
filtration step and 3 successive rinses: the radioactivity bound to the membranes remaining
on the filters (GF/B pretreated with 0.1 % PEI) is determined by liquid scintillation

counting.

The results obtained show that the compounds of the invention have affinity for the 5-HT>c

receptor, with Kj values < 10pM.
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as reference radioligand. The radioactivity retained is
determned using a liquid scintillation counter. 5
Conpetitive binding experinments are then carried out in
triplicate using the various test conmpounds. A range
of different concentrations is tested for each
conpound. The results enablge the binding affinities of
the conpounds tested (K/) to be deternlned By may of

EXSYPILE, : 2ol

Serotonlnﬁkghmnﬁekﬂh@ymea&n&or blndlng study The
affinity of the conpounds for the human 5-HT2c receptor
is evaluated on nenbrane preparations from CHO cells
t I
The ﬁl%ﬁk XmE%t n@ﬁ?ﬂ %%b F]?tlnﬁl%?laa ﬁy Cd E}t}lgt?ﬁla:l]tgﬂ%h&l GRE Lﬁagguty of
phy@md)o&all l%clﬁﬁ@callamdt Hmlambemémueadiﬁn [1133|=|ﬂua15rd315||mat®| nqoosmble to

| nM and 2 I/ f rece tor eci.fic.
estaéhﬂbﬁ Phyrmac %%1 rﬂw?@b%rﬁswet R ém& at%wﬁl%ﬁcakﬁé’éc}sr n.
The reaction is stopped by the addition of 50mM TRI S
buffer, pH 7.4 followed by a filtration step and 3
Thesaf&cesos" theecamnpseds ateHestecaoli v@peions pyraimeigrdandg it pasticular, on the

eneE AR 8058 ST B8y S b Rl SR by of e

actiCRHBE the Gndc%gna_ﬁkecurcﬁcﬁbhh tclebt ai ned show that the
conpounds of the invention have affinity for the 5-HT2c

receptor with K; values < 10M -9- EXAMPLE E : Action
In tg{s SlYy l’e':?e%\?}eé:%aof{ s'u\cl:h tcoM1 P{H cﬁnonog %\éﬁl rE] \/lgerli}égrl] Wgc{ém’lamely

the /R h)ﬁic@dlhﬂeifn@otaMsblaﬁﬁﬁ l(}b’@maﬁ)@nt dakchedsy hg e\anlLta&rdn ation, the
majority o

Experimental protocol

One-month-old male rats are subjected, as soon as they arrive at the laboratory, to a light
cycle of 12 hours' 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 locomotive activity and thus monitor the

nychthemeral rhythms (LD) or circadian rhythms (DD).

As soon as the rhythms recorded show a stable pattern during the light cycle LD 12 : 12,

the rats are placed in permanent darkness (DD).
Two to three weeks later, when the free course (rhythm reflecting that of the endogenous
clock) is clearly established, the rats are given a daily administration of the compound to

be tested.

The observations are made by means of visualisation of the rhythms of activity :
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15

20

physi ol ogi cal, bi ochem cal and behavi oural circadian
rhythnms has nade it possible to 5 establish a
phar macol ogi cal nodel for use in the search for
nmel atoni nergic |ligands. The effects of the conmpounds
are tested on nunerous paraneters and, in particular,
on the circadian rhythns ofgpl oconotive activity, which
constitute a reliable indicator of the activity of the
genous rcadi a udy, the effects
'1H§Pa§ SR ol 35%3§%%ﬁV1 ggﬁfl%ﬁj%$ 6% %érlﬁental nodel ,
- dif@peirinceld] thd@flbdicepinabiethytling @meahalent akadss,on
per manent darkness), is evaluated. Exp eri ment al
- infpeicscal thenactiviit 1 dheqdaryl adpisiralpp of JB? éeppgundy drapgigery or
arrive at the |aboratory, to a light cycle of
m%%“%%ﬁ%% light per 24 hours (LD 12 : 12). Adte¥ 2to 3
weeks' adaptation, they are placed in cages fitted with
a wheel connected to 15 recording system in order
ASQQW@EP@@Fg?H@*EHé§@§ﬂ§?:IoconDtive activity and thus
monitor the nychtheneral rhythns (LD) or circadian
rhythnms (DD). As soon as the rhythms recorded show a
- tostaidues pgwt dwatiordemd ngertsiip dfithhectoyityl ¢hd pericdl of the, thythive of the
natééﬁne [aced.in(girnanen grkness (DD). Two to
APPASSUBG KLC LTS NGREHE AR e course (rhyt! un
- pbLitheft denthnkhat b9fsptdil eRMRHeNe Uistedbe 6 QFd4liah 3 heRklirYadian
established, the'rats are given a daily adm nistration
(fof exaheﬂﬁa@lﬁ‘p@l@n)jcqn@mlbetst ested. The observations are
made by neans of visualisation of the rhythns of

activity 10- - influence on the rhythnms of activity by
Restife |ight/dark cycle, - disappearance of the influence
on the rhythnms in permanent darkness, - influence on

the activity by the daily admnistration of the
Thecéamlﬂlﬂﬁlé of f18NRYdnB6N cf¥arly appear to allow powerful action on the circadian

rhythm via the melatoninergic system.

EXAMPLE F : Light/dark cages test

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

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

The apparatus consists of two polyvinyl boxes covered with plexiglass. One of the boxes is
in darkness. A lamp is placed above the other box, yielding a light intensity of
approximately 4000 lux in the centre of the box. An opaque plastic 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

box and the number of passages through the tunnel are recorded after the first entry into the
dark box.
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durable effect. 5 A software package nmakes it possible

- to neasure the duration and intensity of the

activity, the period of the rhythmof the aninmals

during free course and during treatnment, - possibly to

denonstrate by spectral analysis the existence of

ci rcadi an and non-circadi ani] {for exanpl e ul tradi an)

conmponents. 10 Results The conpounds of the invention
Follg\lvf“h%r %ﬂmﬁ%&gﬁ&} hlg t}?el éoql\{\f%&l?l\é@ r36 Lﬂlin%{:e"s'b%?org Nhd Igfért of the test, the

circadlian rhythmvia the nelatoninergic system
combSMBLIE the invehghi sidaifkatiigirdass theTivge cpemp Gunasilotnitdied cage

Invention are tested in a behavjoural nodel, the _ . ..
and [thegmimees ok Passaees thrpggl ghetungghi which drpqestiais tha 2gplytie activity
of 1Rfloha e O epRounds to be demonstrated. The

apparatus consists of two polyvinyl boxes covered with

pl exi gl ass. One of the boxes is in darkness. Alanp is

pl aced above the other box, yielding a light intensity

of approximately 4000 lux in the centre of the box. An
Exgmh_lgdo':ﬂdrﬁmk RREN c5HBBLGAbAS Tabfets | | ght box from the

. Tne an 'S are tested 1ndividually for a
session of 5 mnutes. 20 The fl oor of each box is

1006 LIS Fyel SRS T ER MR E R ot (amAR R R e

10 A¥midENEx4hpe 15pent.. hy..the muse. in.the. ... 5

P ﬁ?ﬁ%ﬂﬁhatedh boxﬁgnz t he nunber of passages through th§
Wheaistaedh .ar.e-r-ecor-ded. af-t-er--t-he- fi-£-st-—-ent-£y-i-nt-o-t-he- 20¢g
Nhgaréngox. -11- Following adm nistration of the 20 g

Lactepounds..of...t.he.inventi.on.si.gni.fi.cantly..increase.ths&0g

time spent in the illum nated cage
MaGNESTUIM STEATALE .....eeuveirererireceeeeee st r et e e e et e e s et te et e sbe e s e e aseessneeneeens 2g
SILECA vttt et ee ettt e e e et et e e et et ea s e s e e s e s bt e e as s e as s e re e brene s lg
HydroxypropyleellUuloSe .....cceeveeruiiiiiiiiiiiiiie et 2g
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and the nunber of passages through the tunnel, which
denonstrates the anxiolytic activity of the conpounds
of the invention. 5 EXAMPLE G : Pharmaceuti ca
conposition : Tablets 1000 tablets each containing 5 ng
of N- [ 3- hydr oxy- 2- (7- met hoxy- | - napht hyl ) -
propyl ] propanam de ( Exanpl e1d)

........ ceeeeeen G CRAIMS. L
20 g Maize starch

............. e - Y ciev.... 2 g 12- CLAI M
1- Conmpound of fornu Oe J~D~ M NMVe wO
enanti omers thereof, ; g’thereof with a
pharmaceutically acceptabl e Yase. 5 2- Conpound of
formula (1) according to claim1, which is

N[ 3- hydr oxy-2-(7-

RBHUTUT 7 S5y O A cbereahaitbie aheresce i lspccegple bise

addition salts thereof with a pharmaceutically
accept abl e base. 3- Conpound of formula (1) according

2- €ompéwidmfformia B aeording (dping 1 hybichisy/N43-hydroxy-2-(7-methoxy-1-

naphthyl)propyl]propanamide, enantiomers thereof, and addition salts thereof with a

pharmaceutically acceptable base.

methoxy-1-naphthyl)propyl]propanamide, and addition salts thereof with

pharmaceutically acceptable base.

methoxy-1-naphthyl)propyl]propanamide, and addition salts thereof with

pharmaceutically acceptable base.

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

3- Compound of formula (I) according to claim 1, which is N-[(25)-3-hydroxy-2-(7-

a

4- Compound of formula (I) according to claim 1, which is N-[(2R)-3-hydroxy-2-(7-

a

5- Process for the preparation of compound of formula (I) according to claim I,



5

10

15

nmet hoxy- | - napht hyl ) propyl ] propanam de, and additi on
salts thereof with a to pharnmaceutically acceptable
base. 4- Conpound of formula (1) according to claim1.
which is N-[(2R)-3-hydroxy-2-(7-

nmet hoxy- | - napht hyl ) propyl ] propanani i de, and addition
salts thereof with a pharmpgeutically acceptabl e base.
5- Process for the preparation of conpound of fornula
(1) according to claim1, 15 cheﬁﬁcterised in that
there is used as starting material the conpound of
formula (Il) -13 CN O/ I \ Mew (n) which is

subjected to the ?gpion pet hyl carbonate in a

basi ¢ medi um t ovgi el ynd of formula (I11)
0O MewCN Me wOo \ | / i ch i SIBubjected to
reduction in the prese ydride to yield the

compound of fornula (1V) OGHNH2 Mw/ | \ (I1V)

which is subjected to the action of dimethyl carbonate in a basic medium to yield the
compound of formula (III) :

O

Me CN
>0

0

Me
11D

which is subjected to reduction in the presence of a hydride to yield the compound of
formula (IV) :
OH

NH,

Me
(IV)

with which propanoyl chloride is condensed to yield the compound of formula (I),

which may be purified according to a conventional separation technique, which is
converted, if desired, into its 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.

Pharmaceutical compositions comprising at least one compound of formula (I)
according to any one of claims 1 to 4 or an addition salt thereof with a pharmaceutically
acceptable base in combination with one or more pharmaceutically acceptable

excipients.
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wi t h whi ch propanoyl chloride is condensed to yield the
conpound of formula (1), which may be purified
according to a conventional separation technique, which
is 10 converted, if desired, into its addition salts
with a pharmaceutically acceptabl e base and the
enantioners of which may bejgseparated on a chira

col um according to a conventional separati on

71- glg]g{g:e% hcgl 08%851%81@?1&;5%1% Ito ??&?x‘?% tfﬂ) oﬂ%ﬁ GPHRE iﬁéﬂﬁgacﬁhe of

according to any one
11‘1?éd1<§a|nﬁz|11f§§oﬂ-trée@1n4 didorddis eftitie hieboiiadrpictshsterof with a
pharnaceutically 15 acceptabl e base i n conbi nation
with one or nore pharmaceutically acceptable

- PRAELAY St%a?cohé%éiﬁgﬁ PP@&HRG%t LGRL £95Pesd th GRS manufacture of
aCcor 8| ng to al m %

uSe in the manu acture of )
&l meomesnfos thetredtment oﬁlgecf;h dionrdenss stoess,t dnaiety, major depression or

mel at oni nergi ¢ system, 8- Phar ut.i cal osi tions. .

sgeoBrldnliRstive dioaish galﬂg}va%@arl mcﬁ%vlﬁ%rﬂﬁlg’g%?se otfthe %1gest1ve

g?rgfnc BRI mf fahbl?e; Hﬁ@ﬁ} {ERRg, s‘éfnzéfﬂﬁ@ﬁla dha3Rd B@dcks, melancholia,
ress, anxiety, mmjor depression or seasonal

apbéidet |dvs@1chhlsorodemty c ansdinoizas paMChDUCpadlhmd@g; espﬂepsy, diabetes,

t.hol ¢ |es of th estlve S i nsomm
PRk ges dieeto TRIY dedt: SuRt ehtbicerh S idlyf Ay nomal or
\AGGES doBing ﬁ"ilb t BeflbBOIHE r&lzhéiﬁﬁﬁ k tdyseade) So@Biad cucul ation
psychotic dISO ers, epilepsy, diabetes, Parkinsonfs
d:lscséas @r ssmai Idgsfdlm’f@nﬁn a8, owplationushibiteys of dmenuneB9dIatoay or for
t¥v| i} t gﬁ) . pat hol ogi cal ageing, m graine, nenory
18 §?pr eﬁﬂ%ﬁss di sease, cerebral circulation 10
di sorders or sexual dysfunctions, as
ovul ation-inhibitors or i munonodul ators, or for the
treat ment of cancers.



