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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
napht hal ene conpounds.. to a process for their

C
N@@ﬁggfﬁgmm&%g%&@@m@ &gggﬁi %Wfﬁm%%%‘pgnm
ep arnaco|og|caF

are new and have very va uaq
characteristics relating to melatoninergic receptors. 5

Nurmerous studies in the last ten years have
The derpisns tirvensen trplateRelp pow anaphthpishatconipaugdy, to a process for their
QX tatnin si opat hol ogi ca
pren e RO Bl B e B Py e 1 s
hal f-life is quite short, however, owng to the fact
that it is rapidly. netabollsed C}eat i nt erest
The cpmpagnsisof |therepait iEnhers aiciem and kpfve epy yanawye pipgmacological
chargkthn t1 F?Qam tg méﬁ%ﬁlﬁl&%ﬁ&e Jnggues that are
nmet a F nore’s ave an agoni st or
antagoni st to character and nay be expected to have a

therap@ytlc fect that i s suyperior to that of the

Nurpespboraties S, 1agtiem e MB¥e fgmpRerIedibn beY ¢plsiofdbglpighin (N-
s s LAY RIS B A AGE S0l U5 VMG, shID et o
circddQ0rhy1l00s. Iphalf222-1226ike sﬂlqrgé]nd/sverobwtrigetorthd: éatcomamelrlglrapldly

te ave val uabl arnacolo i es .. .
mecTsElCro st Bednrle Thafe SOs by RERF adpEdsd flinjcian vith
mel &BXinCnéldgbie A Ritht B 'nﬁ%?é%h@ﬁll}ﬁ R OREbI Save an agonist or antagonist
( Neur ophar macol ogy of Pineal Secretions, é 8 (3-4),
chaggpter z:@ﬁn@y De apectehél basi © thepapgples tifess that 1s superior to that of the

Phar opsychiat., 1987, 20, pp. 222-223) as well as
n¥8m3mﬂgctreatnent of Par ki nson' s di sease (J.
Neur osurg. 1985, 63, pp. 321-341) and Al zhei ner' s
di sease (Brain  Research, 1990, 528, pp. 170-17

In afhifagrét%@ﬁwswd‘s% AGeOTaesGTd p nlytha dsprders (I Neyrolswg 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) 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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20 respect of certain cancers (Melatonin - dinica
Perspectives, Oxford University Press, 1988, pp.

164- 165), ovul ation (Science 1987, 227, pp. 714-720),
di abetes (Cdinical Endocrinol ogy, 1986, 24, pp.
359-364), and in the treatnment of obesity
(I'nternational Journal of _kBating Disorders, 1996, 20
(4), pp. 443-446). Those various effects are exerted

via the.intermediary of specific onk N;: . .
seediTgiBit MFelTE ) ShuBREE: hLGuRBR AL B PLOR or ot
of tBdeSleEdfi® s Omad HauakeleRfmédieamn® f@Ube diyjetsm inhdile weadment of

capabl e of binding that hornmone (Trends Pharpacol.
patlgligies agposiatede with, tsp melappnigereis, Gosiym, Sgpey gf i slygh have been

pecies, including mammal s, it has been possible for
1nm§@ﬁ% %?Wethose receptors to be |ocated and

characterised. In order to be able to understand the

physi ol ogi cal functions of those rﬁcgﬁtors.better,ng. i
Besjdss dre fgelethet hay arr By the Coapingy aF fippreseny iyapiiqn ¢xjbit a very
L gpg?. . _conpounds, by interacting
ﬁ“%%?eé 'é%¢@éﬁﬁ%ﬁ{gﬁ %E other of those receptors, nay
be excell ent nedi canents for the clinician in the

treat nent. of at hol pgi es. associated wth the
TheenaeBiTa i Ly RIS Jfe 151 S hiree HeTrauE: 4 hos the effect of
reinff&@incAne gr(ﬁk&}é@-ob'éels@@ iR daBe of aflatdifdreich@Yeddie, p¥eially in

the conpounds of the present invention exhibit a very
the §itldorfglepression.t y for nel atonin receptors. They noreover

have a strong affinity for the 5-HT2c receptor, which

has the effect of reinforcing the properties observed

Mo}éﬂsp%élfﬁcﬂg@ eheYfredtt Al etionatRtes 16 SeepiPosnd eSfoaaunlald)y in

the field of depression. to More specifically, the
present invention relates to the conpound of fornula
(1) OHO OH 0

A s
NH

@,

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 2-fluoro-N-[3-
hydroxy-2-(7-methoxy-1-naphthyl)propyl]acetamide, ~ 2-fluoro-N-[(25)-3-hydroxy-2-(7-
methoxy-1-naphthyl)propyljacetamide and 2-fluoro-N-[(2R)-3-hydroxy-2-(7-methoxy-1-
naphthyl)propyljacetamide.



yl I~~F NH Me w0 (I), to enantioners thereof, and to
addition salts thereof with a pharnaceutically
acceptable base. Anpbng the pharnmaceutically acceptable
bases there may be nentioned by way of non- 15 limting
exanpl e sodi um hydroxi de, potassi um hydroxi de,
triethylamne, tert-butylanisine etc.. The invention
even nore specifically relates to the conpounds which

Theﬁlr tigz{/ l_sé?sz 8f :}?I-é{tﬁ%%l _CPI_an%lﬁ({Shg)/]T )ﬂ[l:?r bnalﬁx '(glc éx{iglma dpe}}armaceutically
acceptdl] 419458 Thinl 4riBtepdal e 0@ xie iBvdntion.
nmet hoxy- | - napht hyl ) propyl ] acet ar ni de and
2-fluoro-N-[(2R)-3-hydroxy-2-(7-nethoxy-1- 20
napht hyl ) P cet am R I tel .
e OPAPHAREBRAL) REEAEe o B pRUER A% 51 e ),
whiplh ardregeid tchaatleyisedamcipt dbtecishrs®ad staringmatatidghalcopantnd of
of the invention. The invention relates also to a
5 forrpplaéldks for the preparation of conpound of formula (1),
whi ch process is characterised in that there is used as

starting material the conmpound of 5 formula (11) CN
Mel~O/ I\ (I1) CN

O
e
M
) o

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

compound of formula (III) :

(I

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

NH,

1v)

with which ethyl fluoroacetate is condensed to yield the compound of formula (I),
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which is subjected to the action of dinethyl carbonate
in a basic nediumto yield the conpound of formula
(rrr)y : 0 Mew CN Me1~0O Jo which is subjected to
reduction in the presence of a hydride to yield the
compound of fornula (I1V) OGHNH, Mew Q (I1V) wth
whi ch ethyl fluoroacetate i.g.condensed to yield the
compound of forrmula (1), -4- which may be purified

i BESREI 0D SEDYOR OE' LR S I Pt

converRAST ABGRY! inéddtd yddaeseplabli® Aasemardiddie acepald bavensd the
of whi ch may be separated on a chiral columm according .
enantipmers of whiah max be sg%'&qegtqnom chiggd Wﬁ}qg‘lyb acagrding to a conventional

Phar ol ogi cal study of the conpounds of the invention
Sqﬁﬁ%%%@%%mﬂﬁ%hen1t0'be atoxic, to have strong sel ective
affinity for melatonin receptors and to have

ffinity for melatonin .
PhoBOpEi L G B APt INGFION b RpBDAEES o be aoxic, to

havg %‘?I & Ldi&Sivk Qfﬁlﬁgfpﬁ)‘ftnfé?zgtoniﬁlr@ £t %Q{]@?wave significant activities in

depressive, anxiolytic, antipsychotic and anal gesic
respetiaffahid tensrabumatvoysrsypiemt ieb in partiespe dterapleutic properties in respect of
sleeglsgiré%]%;eéﬁ ggt?ée:pg%siggy gnxqgl%c,f gllilt?p%’ycl%%%bérlldn gnellltgesgco p?oeperties and
properties in respect of microcirculation have been found, enabling 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.



10

15

20

1 o the conmpounds of the invention are useful in the
treatnment of stress, sleep disorders, anxiety,

seasonal affective disorder or mmjor depression,

cardi ovascul ar pat hol ogi es, pathol ogi es of the

di gestive system insomia and fatigue due to jetl ag,
schi zophreni a, panic attacks, nelancholia, appetite
di sorders, obesity, insomia, psychotic disorders,

ol R e OO s PP RIS, FROAR, g mov b

mer@lonf@hiided @@b@l@lly adget gyt ars gitabledor manqrayelﬂemﬂsnaalj per— or trans-
Al zheimer's di sease, and in cerebral circul ation
cutedipewy Fstad. Paringabiosilar pf EgsErPTyRdmipisirgtion %ndaia%ﬁ%%?léy tablets or

t [ [
a0 bl SIER e BRI, Db, IOAER! v,
creadvs/ batmenrts, denhalkpets, mgl duhikableron mgewshle ampogepr operti es

and that they may potentially be used in the treatnent

of cancers. 20 The conpounds will preferably be used in

Thet A&sabt G408 %Ecd}ﬁ B8Ot AGR! 858 1280 wSSRS 8N &le pafdnCihkViBute of
di sofder, sleep 3lsor der's,  cardi ovascul ar Phologles

adnpalshaxﬁqmglﬂersmrmet dnfethdngggpqume ingipattaangr alr}s@qsml@te@m@atments and
f at ue to t etite disorder nd obesity.
rangey 1 DD e ok Bt isu e S of e SR

treatment of major depression, seasonal affective
di sorder and sl eep disorders. 25 The present invention
rel ates al so to pharnmaceuti cal conpositions conpri sing

The %H%}%ﬁlz,ﬁx%ﬁleples 1@1@81 Bk t(ijle ntve 1‘851{% Ao 1Jo)c hﬁlri]‘[ciiztjl hsa;&%y‘? r

armceu
accept abl e exci pients. 5- Anong t he pharnaceuticw
co ositions according to the invention there nay

@Elwpﬂ&ﬁ&érwrgrﬂ-m&@wrﬂapa&bt@yampaﬂ%efmrde

oral parenteral, nasal, per- or trans- cutaneous,
rectal, perllngual, ocul ar or respiratory

adSiepi At r Meitloyl cganbo(Gapethbsy-llynaphitiyd)asetate

(7-Methoxy-naphth-1-yl)acetonitrile (20 g) is dissolved 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
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dragees, sublingual tablets, sachets, paquets,

capsul es, glossettes, | ozenges, suppositories, 5
creams, ointnents, dermal gels, and drinkable or

i nj ectabl e anpoul es. The dosage varies according to the
sex, age and weight of the patient, the route of

adm ni stration, the nature _gf. the therapeutic

i ndi cati on or any associated treatments and ranges

il Qa0 B ooy AL SRS Rbigpsopaoo m

of ablﬁb‘é@&ls‘ PRer b tad g, Pter BO ﬁﬂlhuth:i themBdiyte \elyydrdl§sddx antalcaution and

in iz @ld ok, Ningsodfumdwyiraxidersonsiondky 21 4haphilivg ey fogged is
then:%}ggtlgg %f%glil(ﬁ E\;?Ql rl\t/g[fﬁ%h Oluf amountts eof ether. The residue obtained after
evafiorafidi Raxienngphtatir-anld)the eqieoid pha|se 1s(62<(t)1agt)3d iveithddiels otoweethane.

in 150 m of anhydrous tetrah rof u di um_ hydri de
The( rganig PhAgs! 1 i then Rashed With AyaksTe rtled( @ﬁ.{)agzcgg agﬂdglt treated

fl ,

w1tl?1’§e&rtsﬁ Jd?oséeﬁ &H))éﬁ\%a{]ﬁ By a}utalﬂ%dqn tﬂl@% o@ta’ﬁfetdgy ?le egifiit?fgg 3ot ethyl
acefaitex tatid €hd ﬁlel’:@f‘[h‘tﬁ)ﬁfeﬂné(b]s fA@red mﬁfmedel sticgomiand drea regrystallised to

poured into i ce-col ter, .and the aqueous phase is
Ylelééh‘d‘i“ll‘? @dd\%ﬁtt“iﬁﬁlffoﬂ’il P}l\%f‘”%g? S%‘ﬂyd rochl oric ac !Od
Akﬁﬁ%gbbpn%gpd6g#@n extracted twice with 100 m of
— et € organi c phase is washed with water, dried,
decol oured and evapor at ed. The oi | obtained is

pr Clp t d fr f i

ol S SO e A S B o S
yleld the title product |n t he 20 forn1of a white
solid. Melting point : 80-82C S

Thegcm'}pmmdzol(tapneﬁbph Ssep- B (ﬁéplﬁﬂ]ﬁ)pl, }n j_hepfogaaqfoqhe base, is dissolved in
d I
s BYAESEL ARy AL S g e

reflad&P NS R touef Whehhhairaaetiamis sbmpiekey drel dxtat 19>ured Bmt)water and

of anhydrous ether. After 8
the aqueous phase 1s extracted twice thh 60 ml of ether; the organic phase is washed with

water, dried and evaporated. The oil obtained is dissolved in 30 ml of methanol and 10 ml
of water; sodium hydroxide (8.25 mmol) is added and the mixture is heated at 40°C for
30 minutes. The mixture is then poured into water; the aqueous phase is neutralised with
15 ml of hydrochloric acid solution (IM) and is then extracted twice with 60 ml of ether.
The organic phase is washed with water, dried and evaporated. The oil obtained 1is
precipitated from a mixture of ether and petroleum ether (40/60); the precipitate formed is
filtered off under suction and then recrystallised from toluene to yield the title compound
in the form of a white solid.

Melting point : 110-112°C

Elemental microanalvsis .

% C H N
Calculated : 65.97 6.23 4.81
Found : 66.10 6.29 4.63



stirring for 10 m nutes, the conpound obtained in Step
A (20 nmiol), dissolved in 200 M of anhydrous et her,
is added. After 30 mnutes, the mxture is hydrol ysed,
with caution and in the cold state, using sodi um

hydr oxi de solution (10 g; 40 in]). The precipitate
formed is then filtered off;_and washed wi th copi ous
amount s of ether The resi due obtai ned after 5

eva ora ken r and .t ue
The BN o Bired it XGRRl) bRl orl Snikdl S BRIE R RO RVARE K 011
with Sint BRAnMG aﬂblrl’rlhaiﬁ&erdlcmbro@c&me @een/ou @ﬁéﬂ a adwdectidn at
then treate w th gaseous hydrogen chl ori de and

275 evapoyistddgxanies band bbt ai ned i s precipitated from ethyl
acetate, and the precipitate forned is filtered off
~under suction and then recrystallised to vyield the

Exainiglk 2 mpﬁ%%-N-[(ZSﬁE-hfyﬂi‘dﬂin (Pmdidxg- S ahplthyhprdyyifacetgmide
poi nt : 164-166C Step C :
2- Fl uor o- N-[ 3- hydr oxy- 2- ( 7- met hoxy- | - napht hyl ) propyl ] ac
etam de The conpound obtained in Step B (5.6 nmol)
in the formof the base, is dissolved in 40 m of

Examplle 3t:r3-Flusos-0e [ (DRRGHiy ded X2 -(Timicthoxy dnapbtyl)prapyltaeedamide
I's added and the m xture is refluxed for 12 hours.
When the reaction is conplete, the mxture is poured
into water and 15 the aqueous phase is extracted tw ce
with 60 m of ether; the organic phase is washed with
water, dried and evaporated. The oil obtained is
di ssolved in 30 m of nethanol and 10 m of water;
sodi um hydroxide (8.25 nmol) is added and the m xture
is heated at 40C for 30 mnutes. The m xture is then
poured into water; the aqueous phase is neutralised
wth 15 m of hydrochloric acid solution (1 M and is
then extracted twice with 60 m of ether. 20 The
organi ¢ phase is washed wth water, dried and
evaporated. The oil obtained is precipitated froma
m xture of ether and petrol eum ether (40160); the
precipitate formed is filtered off under suction and
then recrystallised fromtoluene to yield the title
compound
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in the formof a white solid. Melting point : 110-112 C
25 Elenental mcroanalysis : CHN Calculated : 65.97
6.23 4.81 Found : 66.10 6.29 4.63 -7- The conpound
obtained in Exanple 1 is purified on a chiral colum
(RR WHELK 0-1 wth an el uant
i sopropanol / n- hept ane/ di chl_gr.onet hane (60/40/5) and a
detection at 275 run, to yield Exanples 2 and 3 :
Exanple 2 :
2- Fl uor o- N-1( 2S) - 3- hydr oxy- 2- ( 7- met hoxy- | - napht hyl ) pr op
yl]acetam de 5 PRATVIACDLOGICAL STUDY
2- Fl uor o- N—[(2F§‘E_HVHF6Y7727(7'__THBXV'I-naphthyl)prop
yl ] acet am de -8- PHARMACOLOG CAL STUDY EXAMPLE A
Acute toxicity study The acute toxicity was evaluated
after oral admnistration to groups each conprising 8
mce (26 2 g). The aninmals were observed at regul ar
intervals during the course of the first 5 day, and
EXAMBPRE Aop Ad¢ie texicifypstudv f ol | owi ng treat ment. The LD50
(dose that causes the death of 50 % of the aninmals) was
eval uated and denonstrated the low toxicity of the
TheGRiP WHids wasf eviahated mftendra badmimXAMRIE oRrouBeadecbmprising 8 mice
swi nm ng test The conmpounds of the invention are tes %
26 8- Hélﬁawma@iﬁ averproBerved: Herepypt BHeragls furipg the course of the first

day, and daily for the two weeks following treatment. The LDs, (dose that causes the death
of 50 % of the animals) was evaluated and demonstrated the low toxicity of the compounds

of the invention.

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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10 test. The apparatus is conposed of a plexiglass
cylinder filled with water. The animals are tested
individually for a session of 6 mnutes. At the start
of each test, the animal is placed in the centre of
the cylinder. The tinme spent imobile is recorded. The
animal is considered to beg.mobile when it stops
struggl i ng and remai ns i nmobile on the surface of 15
E égﬁﬂﬁﬁgfi’ igh allow it
' It e Te R i ni stration
40 m nut es before the start of the test, the conpounds
of the invention significantly reduce t he ting s
Thej Mrobi M redepton bindincesesmensiare cagigd e predgst E/eI]-lodomelatonm

as }%lgﬂ?eorla%f’ﬁ%m Ny st cEf ag;l?'ﬁdi%a&%l %ITI\{E{ %%ep lg/g@bllls}%ﬁ r?g liquid

scinBiXpesi fRntes. ar e carrled out using 2-[151]-iodonel atonin

as reference radjoligand, The radioactivity retained is
Corpeatidiv g bireing) SKPRIIEN(S i then garrigd jonf #t FrHMICRIS singy the syarious test
con%%mﬁ?st Il aYlge Bk 'aﬂdféq 1t%H@ern't1g§&{ssls %s@edt fie %a&a&(ﬂlﬁ%ng Uihd Results

e Fusi ng e vari ous conpounds. ‘A range

enablle tkih ﬁilf]éllhg mfﬁmmsocefnhaf admpnsds ‘esté $K ¢ to bodetemuhed.

conpound. The results enable the binding affinities of

the conpounds tested (K;) to be determ ned. By way of

I e

By ?)I\é/?:%? eg%mf)l'@ t%l%ﬂcégﬁ%%lﬂgd thﬁf%bd’i‘ %glg%(ﬂgﬁéﬁiglﬁ’eljea I% émE?Aé‘f 4<711M and a
Ki(MToeeidt.onVner gi ¢ 5- HT7c receptor binding study The

affinity of the conpounds for the human 5-HT, c receptor

is evaluated on nenbrane preparations from CHO cells

stably expressing that receptor.

EXAMPLE D : Serotoninergic 5-HT,c 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 (1nM) and 25 fimol/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¢

receptor, with K; values < 10pM.
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I ncubation is carried out in 50nMM TRI S buffer, pH 7.4
containing 10nM MgCl12 and 0.1 % BSA, in the presence
of [3H]-nmesul ergine (InM and 25 finol/m of receptor.
Non-specific 15 binding is determined in the presence
of 10M m anserin. The reaction is stopped by the
addition of 50mM TRI'S buffe{g_pH 7.4 followed by a
filtration step and 3 successive rinses: the

£ E?—ﬂ% gggtl(l Y bund to the

by |lqU'dkﬁﬁhﬁhbékﬁkh?%fﬂﬁﬁ%ﬂtlng 20 The results
obt ai ned Show t hat the conpounds of the invention have

affinity for the 5-HT3c receptor, with K, values < 1

el bl Sh PR 0500 8P, FRTROHRAR sBbpby e majorty of
phy@6loki¢hl, Yoisdhehfi€ul raatl Beh@viotmdlcueadal ripfthinellak anade itrpossible to
i nf l'uenci ng, by day/night alternation, the majorjty of
estaphishsd phasgpecdogical |n@£@|¢bfﬁ1 #i8 nheIssetitor Bigladmingrgicdignads.
rhythnms has nade it possible to 5 establish a
phar macol ogi cal nodel for use in the search for
Therstfeats @f it @hgounigardsstedlienehiéeas parafneterearcio imppartidsgar, on the
are tested on nunerous paraneters and, in particul.ar,
circggian hbyﬂlexsr%fahqcawomtaﬁﬁ%ﬂy@fwlms]& SOBEITE &d ]114}%5? )III}‘JIQ/%?I'CHf the
actiGiANSH bt Bhdband Rl di@Bdie bR cator of the activity of the
ernrdogenous i rcadi an cl oc In this study, the effects
of such conpounds on a partlcular experinmental nodel,

i S g R el SRS TR Rl BFISAR model mamely
the {%ﬁ Qta@&Pin tERGorPRbA1h e‘i‘ﬁhﬁ‘elﬁ ahkn@ky isdhlvedded, as soon
hey arrive at the laboratory, to a |ight

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 (rthythm 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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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 15 recording
system in order to detect the phases of |oconotive
activity and thus nonitor the nyclrtheneral rhythns
(LD) or circadian rhythms (PD). As soon as the rhythns
recorded show a stable pattern during the light cycle

D 12 2 t he rmanent darkness
'lnbﬁﬁfeo?ﬁ% g%ﬁ %{ ﬁ%%& yl%ﬂgigaﬁkaa?he free course
- dlézﬁﬁ}é&aﬁeercﬁfth@ﬁmmeﬂcetdmahe eHythrheingReagenotaknde) cI ock) is
clearly established, the rats are given a dai

- mﬁqum @I thet pesyieF by e é@hypé@man&t@twb@fttb%tC@alPOt}% transitory or
d'qé |ons are made by neans of visualisation of the
YA bf activity : -11- - influence on the rhythns
o; act}rity by the light/dark cycle, - disappearance of
t he influence on the_rhythns in permanent darkness, -
A sofvarg padage makpeit Retsitie t y by thepdally adni ni stration
of the conpound; transitory or durable effect. 5 A
sof tware package makes it possible - to neasure the
- todtheaduro theaddaiion end iittynsith dfhbe activivi, thyg peringl perieodhythfm of the

t.he rhyt hm of the nlnal durlng free course and
alamais@lrmg € RS an ﬁ‘BEﬁtha)}n?lg denonstrate by spectral

- p?s?fﬂl)y &) @E:lﬁd?ﬁtl@t)é'b%fts%@&%l Qhalfdif GRGKARNAA Of AifAdRh8adbARIrcadian
or” exanpl e ultradi an) conmponents. 10 Results The

(fooepmypmdslimflianheormprrentsi on cl early appear to all ow
powerful action on the circadi an

Results

The compounds of the invention clearly appear to allow powerful action on the circadian

thythm 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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rhythmvia the nel atoni nergic system EXAMPLE F :
Li ght/dark cages test The conpounds of the invention
are tested in a behavioural nodel, the |ight/dark cages
15 test, which allows the anxiolytic activity of the
conmpounds to be denonstrated. The apparatus consists of
two pol yvinyl boxes coveredisith plexiglass. One of the
boxes is in darkness. A lanp is placed above the other
box (el ding a l.ight intensity_ of QX
FOllP‘d}&igi %Aqlwéstl@g% rogt G CQIROYNAS 3 Anr}111616eésglﬁeg&%|xtg§?]lfa§d %’fu ﬁl%gﬁgst, the
comPBRAIsed ofe ifentibh @lthifRaxly iefeabd eheddink spent.in Theilhmin®bd cage
are tested individually for a session of 5 mnutes, 20 . .
and Theenrhorsrof phssegesthisughites Whedlnwhichsemeariraieidhe aweglvgh activity
{ the star f . test, the nouse is placed in the
Of“l?eu%oﬁ%?",‘m{“%%fit"lﬁg“%V%gﬁ 4rk box. The tine spent by the
nouse in the illum nated box and the nunber of
passages through the tunnel are recorded after the
first entry into the dark box. -12- Foll ow ng

EXQ&]’% !IE § r:aﬂa%&feuhgﬂ c%@@?ﬁ‘i'aﬂs. ;gfmm nutes before the
t ; the invention

significantly increase the tine spent in the

1000 b1 AU A B HUE R Ao DR Sl B STRE Het | vty

BihyhBRpsaIReMRES (@fanihie 1y nvention. 5 EXAVPLE G .. 5¢
napPngl)Praggﬂti cal cc()nposdijt [ )on . Tablets 1000 tabl ets each
Whemste@EIni.Ng.. 5. ... Of oo 20 ¢
2-fl ugro- N-[ 3- hydr oxy-2- (7- met hoxy-1 - "
Mawgﬁ‘m Vr')“prO'pyT']'acet'am"d'e'“'('B'('arrpl"e"'I) ...................................... 20g
I (0 1 S E TR TN S N ST SN S SO O S T U S S U SO e ke feaba ek b et e et 30 g
.................... 5 g Weat starch
MAGNESIUM STEATALE s sessesesensesesresesenseiomseieserssmzasemmesssmasssnsessnsesesiasssesssssssssinssenniceses 2 8
L L e L L L L L L L L L L 1
811126....9 ..... VB S B g gy g
Hydroxypropylcellulose.............. 2g
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| - Conpound of formula (1) : OHO NH Mew enantioners
thereof, and addition salts thereof with a

1- phapsmaedtoaalld ) accept abl e base. 5 2- Conpound of
formula (1) according to claim1, which is
2-fluoro- N[ 3-hydroxy-2-(7-
met hoxy- 1- napht hyl) propyl | aget am de, epantioners
t hereof, and addition salts| thereof ith a
phannaceuti cal | y accept abl . 3-/ELQ£9upd of
formula (1) according to claimrl, wWidch 5
2-fluoro-N-[(2S)-3-hydroxy- 2-

(7- met hoxy- | - naphit® ny | laset am de, and addition
salts thereof We¢h a hi ¢utically acceptable
base. 4- Conpound of f 3 accordi(lg to claim1
which is 2-fluoro-N[(2Fk - ear oxy- 2-

(7-met hoxy- | - napht hyl ) propyl ] acetari de, and addition
salts thereof with a pharmaceutically acceptabl e base.

EmanR6 @68 Seré Hy arldalditioepaltathiemsof ofithaghaonaduidal fyanrdpsable base.
(I') according to claim1, 15 characterised in that
there is used as starting material the conpound of

5  2- 681[11%[1191 & fokmula (I) according to claim 1, which is 2-fluoro-N-[3-hydroxy-2-(7-

methoxy-1-naphthyl)propyl]acetamide, enantiomers thereof, and addition salts thereof

with a pharmaceutically acceptable base.

3- Compound of formula (I) according to claim 1, which is 2-fluoro-N-[(25)-3-hydroxy-2-
(7-methoxy-1-naphthyl)propyl]acetamide, and addition salts thereof with a

10 pharmaceutically acceptable base.

4- Compound of formula (I) according to claim 1, which is 2-fluoro-N-[(2R)-3-hydroxy-2-
(7-methoxy-1-naphthyl)propyl]acetamide, and addition salts thereof with a

pharmaceutically acceptable base.

5- Process for the preparation of compound of formula (I) according to claim 1,

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



-14 CN O/ I \ Mew (Il) which is subjected to the
action of dinethyl carbonate in a basic nediumto yield
the compound of forrmula (I1l) : 0O MewOOCN i M1l 5
which is subjected to reduction in the presence of a
hydride to yield the conpound of formula (1V) : OH NH
Me~O (IV) wth which ethylifluoroacetate is condensed
to yield the conpound of fornula (1), which nmay be
purified according to a conventio separation

tecl uuque, which is 10 converted; it desired, into its
addition salts wth a pharmaceutically acceptabl e base

and the enantionerspof which pmy be separated on a
!ﬂggﬁl

chiral col unm acdefdi ny B¥enti onal separation
which is subjected to the action of dimethyl carbonate in a basic medium to yield the

t echni que. 6- Phar maceu dsi ti orfdDconpri sing at
| east one conpound of f

compound of formula (III) :

0O
Me CN
o
O
Me”
Im)
5 which is subjected to reduction in the presence of a hydride to yield the compound of
formula (IV) :
OH
NH,
O
Me”
Iv)

with which ethyl fluoroacetate is condensed to yield the compound of formula (I),

which may be purified according to a conventional separation technique, which is
10 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.

6- 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
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according to any one of clainms 1 to 4 or an addition

salt thereof with a pharmaceutically 15 acceptable

base in conmbination with one or nore pharmaceutically
acceptabl e excipients. 7- Pharmaceutical conpositions
according to claim6 for use in the manufacture of

medi canents for treating dipprders of the

nmel at oni nergi c systen1 5 8 Pharnaceutical conpositions
acco cl in the manufactur
aﬁ’?&?f%ﬁ?‘r&%ﬁ% Fo FO’P att“?”ea‘?’ n‘fneofOr sP8Ep PSSt %t‘fcf ) aceeptable
cftibRaf, anxiety, major depression or seasonm

affective disorder, cardiovascul ar pathol ogi es,

pat hol ogi es of the digestive system insomia and

}I at] uﬁ%‘? ecotn%géiglgp Scoél&lgllgfg)er s n| @ fOI.p %Qé (fn a[hé qﬁéﬁﬁrfactme of
1@&1&1@8%t§f0ﬂt1§é1ﬁﬁ&ﬁ§mdeﬁ@bf mﬁﬁﬂatdlmﬁh@tceﬁsteﬂno Par kl nson S

di sease, senile denentia, various di sorders associated
with normal or pathol ogi cal ageing, mgraine, nenory

flélallllanﬂl(‘_Zarl] e&o o'si%ioﬁg g@@@gmocﬁf %ﬂflﬁl 6 Cfblr ‘ﬁgé at ' B8 manufacture of

ers or exua unct 1 ONS,
st abidn@Nfornhé bedtarest of sleefp‘rﬂlrsourdertu bMSsraa],xwmy, thgjpr depression or

treat nent of cancers.

seasonal affective disorder, 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, Alzheimer’s disease, cerebral circulation

disorders or sexual dysfunctions, as ovulation-inhibitors or immunomodulators, or for

the treatment of cancers.



