NEW NAPHTHALENE COVPOUNDS, A PROCESS FOR THEI R PREPARATI ON AND
PHARMACEUTI CAL COVPOSI TI ONS CONTAI Nl N&-THEM The present invention

_rel ates to NEW NrERHTHALENEE OMPQIINDS] 2\, PRGC ES SH AR E8EIRFRREPARATION AND
preparation and to PHARMACEUTICAL CAOPPITIONSICBNTAINING THEM) t hem The
conpounds of the present invention are new and have very val uabl e
phar macol ogi cal characteristics relating to nelatoninergic

receptors. 5 Nunerous studies in the last ten years have denonstrated
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beneficial action on circadian rhythm di sorders (J. Neurosurg. 1985,

63 pp. 321-341) and sl eep disorders (Psychopharnmacol ogy, 1990, 100,

pp. 222-226 | igands. qof the nelatqninergic systemhave val uabl|e.
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In addition to their beneficial action on 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
15 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
20  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.
25  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



Journal of Eating Disorders, 1996, 20 (4), pp. 443-446). Those
various effects are exerted via the internediary of specific
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t hey are new, the conpounds of the present invention exhibit a very
strong affinity for nelatonin receptors. They noreover have a strong
af fi ni ty Besides He fact thatAgey arcepsvorthe apmpennda o1 theepreseng éavepfion exhibit a very

rei nforci ﬁqg fbg d in the case of nel atoninergic
receptorgggé%pegﬂg? %%%i ?ﬁﬁ&gleld of depression. Mre
specifically, the present |nvent|on relates to the conmpounds of
formul a Qﬂ?: O RZNHR U\ \ w (1),
ey moreover have a strong afﬁnlty tor the' 5-HT,c receptor, which has the effect of
reinforcing the properties observed in the case of melatoninergic receptors, especially in

10 the field of depression.
More specifically, the present invention relates to the compounds of formula (I):

O

PPN

NH TR,

@,

wherein:

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

15 group, a linear or branched (C-Cg)haloalkyl group, a linear or branched
(C1-Co)polyhaloalkyl group, a (Cs3-Cg)cycloalkyl group, a (Cs-Cs)eycloalkyl-(C;-Ce)alkyl
group in which the alkyl moiety may be linear or branched, an aryl group, an aryl-
(Ci-Ce)alkyl group in which the alkyl moiety may be linear or branched, a heteroaryl group
or a heteroaryl-(C;-Ce)alkyl group in which the alkyl moiety may be linear or branched,

20 Ry represents a fluorine atom or a linear or branched (C;-Cg)alkyl group substituted by one

or more fluorine atoms,



wherein: Rl represents a linear or branched (C -C6)al kyl group, a

| i near or branched (Cl-C6)al kenyl 15 group, a linear or branched
.(C1- C6) hal oal kyl group, a linear or branched (Cl-C6)polyhal oal kyl
group, a (C3-C5)cycloal kyl group, a (C3-Cg)cycloallcyl-(C -0C6)alkyl
group in which the al kyl noiety may be }tnear or branched, an aryl
group, an aryl- (C1 -C6)alkyl group in which the alkyl noiety may be
| i near or branched, a heteroaryl group or a heteroaryl-(Cl-Co6)al kyl
group in wi.ch tgg nDiety may be |inear or branched, 20 R2

repr esent’S "¢ P ﬁﬂ% bmor a linear or branched (Cl-C6)al kyl group
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branched (Cl-C6)al kyl, |inear branched” (Cl-C8)al koxy, hydroxy,
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base. Anong the pharmaceutically acceptable acids there nmay

be
ment i onedCiby-o@iPaleyl.sicar pr hanched Ex @Ylliﬁ}%hl]@dhﬁusﬂioéyfé?éb@ﬂ and halogen
hydrobroqbﬁn§C|d sul phuric acid, phosphonic acid, acetic acid,

trifluoroacetic acid, lactic acid, pyruvi c acid, mal oni ¢ aci d,
succi ni c acid,

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

pharmaceutically acceptable acid or base.

Among the pharmaceutically acceptable acids there may be mentioned by way of non-
limiting example hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
15 glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

methanesulphonic acid, camphoric acid etc..

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

etc..

20  Preferred compounds of the invention are compounds of formula (I) wherein R; represents
a linear or branched (C;-Cqg)alkyl group such as, for example, a methyl or ethyl group; or a
(C5-Cg)cycloalkyl group such as, for example, a cyclopropyl or cyclobutyl group; or a

polyhaloalkyl group such as, for example, a fluoromethyl group.

The Ry group advantageously represents a fluorine atom or a fluoromethyl group or a

25 1-fluoroethyl group.



15 glutaric acid, fumaric acid, tartaric acid, maleic acid, citric
acid, ascorbic acid, oxalic acid, nethanesul phonic acid, canphoric
.acid etc.. Anong the pharmaceutically acceptable bases there may be
menti oned by way of non- limting exanple sodi um hydroxi de, potassium
hydr oxi de, triethylam ne, tert-butylani%t etc.. 20 Preferred
conmpounds of the invention are conpounds of fornmula (1) wherein R
represents a linear or branched (Cl-C6)al kyl group such as, for

exanpl e, net hyl or ethyl ar . OF a C3- cycl oal kyl up such
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group or popamgmidd, Mulgridearpyt-(Tgnetbpxy-1-naphthehéthyldeclapropanesar baxamide,
igfﬁg;;??{’-:g%g&?los#-?z?%y ﬁtng: éﬁag)%ﬂgr 2918371]\9%18}?ut2%1re%ar%j(212m;d|6:,uﬁ-r[?-ﬂ%ogo?Q-(7-

N- [ 2- 5| uahethx(- ?mﬁﬁithﬂm*)ylﬂ"&tﬁﬁﬁfdiﬂ’d, Detudyd- V- [ 3PAQRBIATL fethoxy- 1 -naphthyl)-
N-[2-fl uoro-2-(7-methoxy-1|-napht hyl)ethyl]cycl opropanccarboxam de,
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N-[3-fluoro-2-(7 5 met hoxy-I|-napht hyl) propyl]aeet am de,
2-fluoro-N-[3-fluoro-2-(7-nmethoxy-I|-naphthyl)- propyl]acetam de and
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salts of preferred conmpounds of the inventjon with a pharmaceutically
accept abl3ECHEREC ?%?Fg‘i’%afi‘ H’[teé’ﬁ?lé%a“&zlﬂie IBYeRIRE- i nvention. The invention
relates also to a process for the preparation of the conpound of
formula (1), 1o which process is characterised in that there is used
as st art ithg imeangion a¢lateh elsc dorp purdssofor tHeoprapdratiqnl of) the R&mpound of formula (1),

10 which process is characterised in that there is used as starting material the compound of

formula (II):

NH

Me
(ID,

wherein R; is as defined for formula (1),

which is subjected to the action of the compound of formula R;COCI, wherein R, is as
15 defined for formula (I), 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 acid or base, and which is separated, where

appropriate, into its isomers according to a conventional separation technique.

An advantageous embodiment relates to a process for the preparation of compounds of
20 formula (I) wherein R, represents a linear or branched (C;-Cg)alkyl group substituted by
one or more fluorine atoms, which process is characterised in that there is used as starting

material the compound of formula (III):



NHZ Mew / | \ (I1), wherein R2 is as defined for fiinnula (1),
which is subjected to the action of the conpound of fornula R COCl
_wherein R is as 15 defined for forrmula (1), to yield the conmpound
of formula (1), which may be purified according to a conventi onal
separation technique, which is converted; if desired, into its
addition salts with a pharmaceutically acceptable aC|d or base, and
which is separated, where appropriate, iRto i sonmers according to
a conventional separation technique. An advant agebblé@kbodi ment
relates to a process for the prep ratlon of onpounds of 20 formul a
(1) wherein R2 represents a Iy Q ' (C -Co6)al kyl group
substituted by one or nore #%ﬁorln- ato $ ch pr@ﬁess IS
characterised in that there is used a§\st ’b‘ Jal t he
compound of fonnula (lii): -5 R NHCOR wherein Rl is as
defined for fornmula (1) and R represents a linear or branched
(C-C6)al kyl group substituted by one or nore OH groups, which is
subj ecte : j f i Ik i h
compound qxfﬁeﬁ)elé I??j‘ 6?%?%?%%@1@%3@%@ ?éﬂres%ms% ﬁlggr Blobr)ﬁh%eg (bl-%s)alkyl

group substituted by one or more OH groups,

which is subjected to the action of methanesulphonyl chloride to yield the compound of
5  formula (IV):
Rl
NHCOR,

Me
(Iv),

wherein R is as defined for formula (I) and R' represents a linear or branched (C;-Cg)alkyl
group substituted by one or more OSO,Me groups,
which is subjected to the action of tetrabutylammonium fluoride to yield the compound of
10 formula (I/a), a particular case of the compounds of formula (I):
R'

? NHCOR,

Me
(IVa),

wherein R'; represents a linear or branched (C;-Cg)alkyl group substituted by one or more

fluorine atoms,

which compounds of formula (I/a) may be purified according to a conventional separation
15 technique, which are converted, if desired, into their addition salts with a pharmaceutically

acceptable acid or base, and which are separated, where appropriate, into their isomers

according to a conventional separation technique.



Mel~O\ | / (1V), wherein Rl is as defined for formula (1) and R
represents a linear or branched (Cl-C6)al kyl group substituted by
_one or nmore OSG2Mc groups, which is subjected to the action of
tetrabutyl amonium fluoride to yield the conpound of 10 formula

(Ua), a particular case of the conpound&-of fornmula (I): R 2 NHCOR
Meet) wherein R 2 represents a |linear or branched (G -C6)al kyl group
substi t utHet bympnmderof nofeulaé I(UPahd €11Bt &@teitheh ic6MnedIRION BGE1a8fe or can be
formula (1/a) may be purifjied according to a conventional separation.
15 t echni ianedipy the psrsen skilgd it By artiusingeony adionplrhemiged reactiensi depeibed in
salts w th. giphglmaceutically acceptable acid or base, and which are
separate&, mhere appropriate, into their isoners according to a

conventional separation technique. -6- The conpounds of fornulae (11)
n be obtained by, .
, to
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of the invention has shown tthemto be atoXic, stron

sel ecti veespitt ofi thy céndral netvatosyistent; @oépingasgicalu, therettmve bedrgfouhd daenipeutic
activities in. respect of .t nt r.al neé ous systemny. an

X pe Cﬁ d, i.n : d
particuIé?@xFW§rglﬁ§$ﬁcp8£ﬁ€?Bu_3ﬂ?ﬂ§73ﬁ st SBEPBWQSaPﬁP$%@%%bFn
of sl eep AhigedidlQfrEperBd aHE PIBFGHINE in 3BIcOf bf'rﬁicr(%ﬁrchﬁ§8ﬁ,h9ﬁdb@ingni@ to be
anal gesic properties and properties in respect of mcrocirculalion,
enabl i ng eptabkished ghat the compounds of the invention are useful in the treatment of stress, sleep

10 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

15  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
20  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
25 compound of formula (I) on its own or in combination with one or more pharmaceutically

acceptable excipients.



established that the conpounds of the invention are useful in the
treatment of stress, sleep 10 disorders, anxiety, seasonal affective
~di sorder or major depression, cardiovascul ar pathol ogies,

pat hol ogi es of the digestive system insomia and fatigue due to
jetlag, schizophrenia, panic attacks, - frel anchol i a, appetite

di sorders, obesity, insomi a, psychotlc di sorders, epilepsy,
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conprising at |east one 25 conpound of fornmula (1) on its own or in

conmbi nation wth one or nore pharnmaceutically acceptable excipients.

-7- Anon ositi.on 0 the invention
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oral, parenteral, nasal, per- or trans- cutaneous, rectal,
perlingual, ocular or respiratory adm nistration and especially

tabl ets or dragees sublingual tablets, sachets, paquets, capsules,
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Step A: 2-(7-Methoxy-1-naphthyl)ethyl methanesulphonate

2-(7-Methoxy-1-naphthyl)ethanol (25 mmol) and triethylamine (30 mmol) are dissolved in
50 ml of dichloromethane and the reaction mixture is cooled to 0°C using an ice bath.
Mesyl chloride (30 mmol) is added dropwise and the reaction mixture is stirred at ambient

15 temperature for 2 hours and then poured into 100 ml of water. The organic phase is washed
with 1M hydrochloric acid solution and then with water, dried over magnesium sulphate
and evaporated. The oil obtained is precipitated from a mixture of diethyl ether/petroleum
ether (1/1). The title product is filtered off under suction and then recrystallised from
diisopropyl ether.

20  Melting point: 60-62°C

Step B: 7-Methoxy-1-vinylnaphthalene

The compound obtained in Step A (21.4 mmol) is dissolved in 120 ml of tetrahydrofuran,
and potassium ferf-butylate (64.2 mmol) is added in small portions. After stirring for

30 minutes at ambient temperature, the reaction mixture is evaporated to dryness. The



The dosage varies according to the sex, age and wei ght of the

patient, the route of admnistration, the nature of the therapeutic
~indication or any associated treatnents and ranges fromO0.01 ng to 1
g per 24 hours in one or nore adm nistrations. The foll ow ng Exanpl es
illustrate the invention but do not Iimdt it in any way. to Exanple
. N--(2-fluoro-2-(7-methoxy-I|-naphthyl)ethyl]aeetam de Step A
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obtained is precipitated froma m xture of diethyl ether/petroleum
ether (1/1). The title product is filtered off under suction and then
recrystal | i sestep om 1-A-Bsapo-dpithormetion)-7-aGthitymiaphthadénet : 60- 62C St ep
B: 7- Met hoxy-1-vinyl napht hal ene The conpound obtained in Step A (21.4
mml) is dissolved in 120 m of tetrahydrofuran, and potassium

tert - but yimat@n(fRdnd obi®le)l ih StafBe@d 4 MnoMpds! diRBMelaRDs A bedichlotdhdtRshe,
for 30 mnutes at anbient tenperature, the reaction mxture is '
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The residue  obtained is purified on silica gel (eluant: petroleum
et her) t 6eaptign dnixKiie {5 pQuech el iferealdh wakgs, neutralised using 28 % ammonia solution

and extracted with dichloromethane. The organic phase is washed with 0.1M hydrochloric
acid solution, with 5 % sodium hydrogen carbonate solution and with water. The organic
phase is dried over magnesium sulphate, and the solvent is evaporated off under reduced
15  pressure. The residue obtained is purified by chromatography on silica gel (eluant:

petroleum ether/dichloromethane 9/1) to yield the title product in the form of a brown oil.
Step D: 1-(2-Azido-1-fluoroethyl)-7-methoxynaphthalene

Sodium azide (15.3 mmol) is suspended in 10 ml of dimethylformamide,
tetrabutylammonium bromide (200 mg) is added and the mixture is heated at 70°C for
20 30 minutes. The compound obtained in Step C, dissolved in 20 ml of dimethylformamide,
is then added and the mixture is stirred at 70°C for 2 hours. At the end of the reaction,
40 ml of water are added and the aqueous phase is extracted 3 times using 60 ml of ether.
The organic phase is then washed with 2M hydrochloric acid solution and then with water,
is dried and is evaporated under reduced pressure to yield the title product in the form of a

25  yellow oil.



5 formof a yellowoil. Step C

1- (2-Bronmo-1|-fl uoroethyl)-7-nmet hoxynapht hal ene The conpound obt ai ned
in Step B (5.4 mmol) is dissolved in 25 m of dichloronethane, and
then the resulting solution is cooled to OC using an ice bath. Triet
ylamine trihydrofluoride (16.3 mmol) <hd N- bronpsuccinimde (6.5
mmol ) are added. The reaction 10 mi xture is stirred for 30 m nutes at
0C and for 1ZsﬂeglE:SZaFluami)izqmmét(hﬁﬁﬁmaid(ﬁihehylj'diﬁylaﬁﬂ@@hjrmmioﬂdér eis
poured into ice-cold water, neutralised using 28 % ammoni a sol ution
and extracted wth dichloronethane. The organic phase is washed with
O | M hydr 0L 2 ' M : sodi

Sol Ut i o g ehiBFAe) (SEhAIphialvel it HSE o B0 eL 3 AREE o
sul phat e,susprasivhef dithivartummivu dydridd Gd afol)unde€ in 8doaddfahydrous ether.
pressure., JThe residue obtained is purified by chromatography on .
silica geMiqeltimang for omingites, theet W&ﬁ@g%ﬁ“@n’é‘t Hspd gﬁﬁm‘i )>yfissplyed in
the tist| egpn I r; g D A :
2 Al e eyt e BRinne Jo fudrolysed, in the
mol ) i s oolspiatedad with t@utivh, ofingliseditimyhyidorridersaetion (250rminmot)y [Themmmgaric

brom de (200 . is added and the m xture.is heated at 70C for. 20
i nut es. Pre BT Bor AbgtedrofSed Nehgd U bto fdeiisy ot spir. The
di net hyl fredid@ndisigined sfidr@apadaadisanibnt LNyt el 18 a9hédus§hadt is (Qfacted
for 2 hours. At the end of the reaction, 40 nl of water are added
and the agtleclichlpnemethane. ebber qrgasid Phasenes ther nyaded nivithf watdne rdried Thied

or gani,c kSt . .t h. .2M hydr |l orj c acid .sqluti. and. .
Chon W t pecapuid: B RER Rt BgWout il PRC) S e PPishha dn® wERuaEe o
to yi el d prdugpitaitdd Romareticil Gibethtd dnliehd predipithteaforrd& Wefilteddd OfflunderSsuc®b©Bnd
E: 2-Fluoro-2-(7-pcthoxy-1-napht hyl)ethyl am ne hydrochl ori de

Al umi ni uﬁli‘eélﬁle%’ﬁtaﬁ;g?‘éo mml ), dissolved in 200 M of anhydrous ether,
is added to a

Step F: N-[2-fluoro-2-(7-methoxy-1-naphthyl)ethyljacetamide

The compound obtained in Step E (20 mmol) is dissolved in a mixture of water/ethyl
15 acetate (25 ml/75 ml) cooled to 0°C. Potassium carbonate (60 mmol) is added, and then
acetyl chloride (26 mmol) is added dropwise to the reaction mixture. The mixture is stirred
vigorously for 30 minutes at ambient temperature. The two phases are separated and the
organic phase is washed with 0.1M aqueous hydrochloric acid solution and then with
water. After drying over magnesium sulphate, the organic phase is evaporated under
20  reduced pressure. The residue obtained is recrystallised from a mixture of
toluene/cyclohexane (5/5) to yield the title product in the form of a white solid.
Melting point: 128-130°C

FElemental microanalysis:

% C H N
25 Calculated: 68.95 6.17 5.36
Found: 68.40 6.14 5.19



suspensi on of lithium alum nium hydride (80 mml) at 0Cin 300 m of
anhydrous ether. After stirring for 10 m nutes, the conpound
_obtained in Step D (20 mmol ), dissolved in 5 200 m of anhydrous
ether, is added. After 30 m nutes, the mxture is hydrolysed, in the
cold state and with caution, using sodillm hydroxide sol ution (250
mmol ). The inorganic precipitate forned is then filtered off and
washed W Exnutplp 20 US-[2/Rhudrtos2-0f-nrtiaiy-1-hAphthybeihylipréfinaniiad al ter
evaporation is taken up in water and the aqueous phase is extracted
wi t h di chl oronet hane. The organi c phase is then washed with water,
dried an rl i1S g bib

cvapor at o™ Aoyt Mot B anns 1° pHERid HEKER) Mg am Ry 1 nBBpy
t he pr ecigbidrakee Thotite product,iretrgsteldisaf froondeloleuaid, dnobinthed tilgle form of a
recrystal li.sed,. Step F:
N—[2-f|ude??pP9=nethoxy-l-naphthyl)ethyl]acetanide The conpound

obt ai Red jzy ek PinE 390 4@l ) is dissolved in a mxture of water/ethyl
1s acetate (25 m775 m ) cooled to OC. Potassium carbonate (60 nmol)
i s added,Elemehiahmicroanobtsist chl oride (26 nmol) is added dropwi se to
the reaction mxture. The ni§;ure Q§ stirred,, vigorously for 30

m nutes at anbient tenperaturé. The two phas@s are sezgarat ed and the
organi ¢ phase is washegdmiitd 0. IMsagyeous hyeg ochl or sggoaci d sol ution
and then with water. After drying over magnesi um sul phate, the
organi ¢ phase is evap@raded under 62¢0r educe@d’pressur&i2The resi due
obtained is recrystallised froma m xture of toluene/cyclohexane
(5/5) to yield the title product in the formof a white solid.
Melting point: 128-130C Elenental mcroanalysis: CHN 25

Cal cul ated: 68.95 617 5.36 _ Found: 68.40 6.14 5.19
10 Example 3: N-[2-Fluore-2-(7-methoxy-1-naphthylethyl]cyclopropanecarboxamide

The procedure is as in Example 1, replacing the acetyl chloride in Step F by
cyclopropanoyl chloride. The title product, recrystallised from cyclohexane, is obtained in
the form of a white solid.

Melting point: 115-117°C

15  Elemental microanalysis:

% C H N
Calculated: 71.06 6.31 4.87
Found: 70.91 6.21 4.68

Example 4: N-[2-Fluore-2-(7-methoxy-1-naphthyl)ethyl]cyclobutanecarboxamide

20  The procedure is as in Example 1, replacing the acetyl chloride in Step F by cyclobutanoyl
chloride. The title product, recrystallised from cyclohexane, is obtained in the form of a
white solid.

Melting point: 112-114°C




10- Exanple 2: N-[2-Fluoro-2-(7-methoxy-I|-naphthyl)ethyl]propanam de
The procedure is as in Exanple 1, replacing the acetyl chloride in

. Step F by propanoyl chloride. The title product, recrystallised from
cycl ohexanc, is obtained in the formof a white solid. 5 Melting
point 139-141 C Elenental microanalvsild- % C 11 N Calculated: 69.80
6.59 5.09 Found: 69.80 6.71 5.12 to Exanple 3:

N- [ 2- Fl uatlen2ntalimivebdmibyisl: - napht hyl ) et hyl | eyel opr opaneear boxam de

The procedure is as in Exanple 1, replacing the acetyl chloride in
Step F by cycl opropanoyl chi®ride.CThe titl & product],V recrystallised
from cycl ohexane, is @btaipgd in Ahg formpfga whitg solid. Melting
point: 115-117C 15 Elenental m croanalysis: % C H N | cul at ed: :
71.06 631 4.87 Foundoi®d9l 621 4.7886 Exanpb.é84: N 451

[ 2- Fl uor o- 2- (7- met hoxy- 1 - napht hyi ) et hyi ] cycl ohut anecar hoxam de 20 The
procedure is as in Exanple 1, replacing the acetyl chloride in Step F
by cycl obutanoyl chloride. The title product, recrystallised from
cycl ohexane, is obtained in the formof a white solid. Melting

poi nt 5 11ExampdeS: N-[3-Fluoroe-2-(7-methoxy-1-naphthyl)propyljacetamide

Step A: 3-Amino-2-(7-methoxy-1-naphthyl)-1-propanocl hydrochloride

Aluminium chloride (80 mmol), dissolved in 200 ml of anhydrous ether, is added to a
suspension of lithium aluminium hydride (80 mmol) at 0°C in 300 ml of anhydrous ether.
After stirring for 10 minutes, methyl cyano(7-methoxy-1-naphthyl)acetate (20 mmol),
10 dissolved in 200 ml of anhydrous ether, is added. After 30 minutes, the mixture is
hydrolysed, in the cold state and with caution, using sodium hydroxide solution
(250 mmol). The inorganic precipitate formed is then filtered off and washed with copious
amounts of ether. The residue obtained after evaporation is taken up in water and the
aqueous phase is extracted with dichloromethane. The organic phase is then washed with
15 water, dried and decolourised, and is then treated with gaseous HCI and evaporated. The
oil obtained is precipitated from ethyl acetate and the precipitate formed is filtered off
under suction and then recrystallised from acetonitrile to yield the title product in the form
of a white solid.
Melting point. 164-166°C

20 Step B: V-[3-Hydroxy-2-(7-methoxy-1-naphthyl)propyl]acetamide

The compound obtained in Step A (20 mmol) is dissolved in a mixture of water/ethyl
acetate (25 ml/75 ml) cooled to 0°C. Potassium carbonate (60 mmol) is added, and then
acetyl chloride (26 mmol) is added dropwise to the reaction mixture. The mixture is stirred
vigorously for 30 minutes at ambient temperature. The two phases are separated and the
25  organic phase is washed with 0.1M aqueous hydrochloric acid solution and then with

water. After drying over magnesium sulphate, the organic phase is evaporated under



-11- Elenental mcroanalysis: % CHN Calculated: 71.74 6.69 4.65
Found: 71.66 6.78 4.51 5 Exanple 5:

N[ 3-Fl uoro-2-(7-met hoxy-1-napht hvl ) propyl]acetam de Step A:

3- Anmi no- 2- ( 7- met hoxy- | - napht hyl ) - 1- propanol hydrochl oride Al um ni um
chloride (80 mml), dissolved in 200 ml2of anhydrous ether, is added
to a suspension of lithium alum niumhydride (80 mmol) at O0C in 300
m of anhydircedprakiner The Afsidee obtditiddi i8 gedrodtalliedniromit f8tonitElehylyield the title
cyano( 7- met hoxy- | - napht hyl ) acetate (20 mml ), 10 dissolved in 200 mi
of anhydrm¥educaimide forpsotyhide sl er 30 minutes, the mixture is

hydrol yseg,; 1.0 bhe SolEssgate and with caution, using sodium

hydr oxi de S0 Ion mmol ). The inorganic precipitate forned is
then filtered off and washed with copious anmounts of ether. The

resi due obtained after evaporation is taken up in water and the
aqueous phas 'xt%"&%‘feéﬁgwl‘ﬂ?'% P%meb‘f%%‘? H%ﬁét.hyl?ﬁé"ﬂﬂ Jethanesplpbgnate
then washed with 15 water, dried and decol ourised, and is then
treated with gaseous HO and evaporated. The oil obtained is

pr eci pi t ditedompormeobigineddebapd A mhwlps disspivedirel flomhefidickloromethane,

filtered, of unde ctign.and the ecrystallised fr acetoni.tri
to yield % y‘f‘{“ﬂ‘?ee{ﬁ%a‘&&‘ﬁ?fsnacfdﬁé aflg rtgﬁ S?#lﬁ%fl \]ﬁnf‘fozedsiﬂ &gi URIBE A AG° bath.
poi nt : 1@\46@1@&@11%90@}1 @RloBde (16.8 mmol? is then added dropwise and the mixture is stirred
N-[ 3- Hydr oxy- 2- ( 7- met hoxy- | - napht hyl ) pr opyl ] acet am de The conpound
obt ai ned af Anbieap tompepguienter )1 Simingies st thedPnidrpiztheirsactipe e niatues isepdiyed

ccet A (38, gl oBOBL 9,4, O L A0S O SREARORL 14 AT g

r eactibon Srfioxsbdiuen hyidregdn cdrboratd sol@idnr dr@idwith water. The organic phase is then dried
and then evaporated in the cold state. The oil obtained after evaporation is precipitated
from ether. The precipitate obtained is filtered off under suction but not recrystallised and
yields the title product in the form of a white solid.

Melting point: 104-106°C

15 Step D: N-[3-Fluoro-2-(7-methoxy-1-naphthyl)propyljacetamide

Tetrabutylammonium fluoride (25.6 mmol) is added to a solution of the compound

obtained in Step C (8.5 mmol) in 20 ml of anhydrous tetrahydrofuran. The resulting

solution is stirred at ambient temperature for 48 hours.

The reaction mixture is poured into water and extracted twice with 50 ml of diethyl ether.
20  The organic phase is dried over magnesium sulphate. The oil obtained after evaporating off

the solvent is purified on silica gel (eluant: acetone/cyclohexane 4/6) to yield, after

recrystallisation from cyclohexane, the title product in the form of a white solid.

Melting point: 87-89°C




vigorously for 30 mnutes at anbient tenperature. The two phases are
separated and the 25 organic phase is washed with O 1M aqueous
~hydrochloric acid solution and then with water. After drying over
magnesi um sul phate, the organic phase is evaporated under -12-
reduced pressure. The residue obtainedlPs rccrystallised from
acetonitrile to yield the title product in the formof a white

sol i d. Nf&kdu}p}g@iZﬁFtuei:B-ﬁ\f*BﬂGoﬁi—%'F-@iethoxy-I—naphthyl)pmpyl}acetamide

3- (Aeetyl am no) - 2- ( 7- net hoxy- | - napht hyl ) propyl net hanesul phonate 5
The conpound obtained in Step B (10.9 mmol) is dissolved in 160 m of

di chl oronet h g 3N 8§ hS ution
i s cool ed toa%%al%i njggg]ﬁﬁ%)?ga@f@%&%% i&f‘p‘ﬁgﬂg‘ﬂ“@ﬂfhﬁpﬁgﬁf‘ga 8
mnol) is then added dropwi se and the mixture is stirred at ambient
Rt T R R R
hydr ochl Qhigengieh &f ﬁﬂﬁﬂé&hbﬁ@?ﬁiﬂﬁlﬂ? 'ﬂyWiéré;(S@Qnéo%a% Q6E Y by A1 Q@& Rhydrous ether.

carbonate sol ution an L h wat ef . e organi c phase Is then dried
and t hen Afeapoirengdor d Ot menudesl dngthdt evandiemeihoxplltrmiphégadetae (20 mmol),

evaporatign is.pregipitated, fromether. The precipitate obtained is.
i T or o Gre s der 200k iogna%f‘mﬁ%_te%?eéc F%éﬁ?‘i‘iéﬁa Bhinisy o gt is
title progueiysed tilethtoesmokar Whi t Rith O&duﬁon,'v%'sﬁlgngocﬁﬁlhnhérdr%gﬂi'elgﬁgion
15 Step D._ N-(3-Fl uoro-2-(7-nmethoxy-I-naphthyl)pr op%/l ] acet am de '
Tet r abut YRy hbe [psgande plegpitgterfngd ﬁséhguﬂ%@ecﬂ olfaind gyash¢cowitbcopikas
conpound i i epn..: . in_ 20 m  of . anhydr.ous

t et rahydra g@ﬁ%%n&eéiﬂég @%uﬂl‘%fllglrllég%bgb ut‘Jllf?)errl elwsqg <t 1irlgrnr ésdta% t égbline‘r)‘{?ter and the
t enpapat ugeedusiphdsd ibeutrscted Méthrdierdbroaretink t Diccoiganio PhtgdisithérowweHed rwith
and extracted t,‘\gi/ce with 50 m of diethyl ether. 20 _The arganic

! y !
phase i s VeiSTetrigh @M Hesgiauiseinaad|ip Hienereatadewsh isassnaii(d indfavaporated. The
evapor at iGifihed is precipitated from ethyl acetate and the precipitate formed is filtered off

under suction and then recrystallised from acetonitrile to yield the title product in the form
of a white solid.

15 Melting point: 164-166°C

Step B:  2-Fluoro-N-[3-hydroxy-2-(7-methoxy-1-naphthyl)propyljacetamide

The compound obtained in Step A (20 mmol) is dissolved in a mixture of water/ethyl
acetate (25 ml/75 ml) cooled to 0°C. Potassium carbonate (60 mmol) is added, and then
fluoroacetyl chloride (26 mmol) is added dropwise to the reaction mixture. The mixture is

20  stirred vigorously for 30 minutes at ambient temperature. The two phases are separated and
the organic phase is washed with 0.1M aqueous hydrochloric acid solution and then with
water. After drying over magnesium sulphate, the organic phase is evaporated under
reduced pressure. The residue obtained is recrystallised from diisopropyl ether to yield the
title product in the form of a white solid.

25 Melting point: 49-51°C




the solvent is purified on silica gel (eluant: acetone/cycl ohexane
4/6) to yield, after recrystallisation fromcyclohexane, the title
product in the formof a white solid. Melting point: 87-89C 13-
Exanpl e 6: 2-Fluoro

N- 13- fi | uor o- 2- ( 7- met hoxy- | - napht hyl ) pdépyl j acet ani de Step A

3- Ami no- 2- ( 7- met hoxy- | - napht hyl ) - 1- propanol hydrochl oride Al um nium
chloride (80 $%eplQ:, I EFhoireacktylhardDo]-21(7ahethoky-druphteiilsmiopyl s added
to a suspension of | ithgi um.al um ni um hydride (80 mml) at O0C in 300
m of anhydrous et hePethgnggdlphonate (i g for 10 nminutes, methyl

cyano( 7- met hoxy- | - napht hyl ) acetate (20 mml ), dissolved in 200 m of
anhydrous ether, is added. After 30 mnutes, the mxture is

hydr ol yselkhe dompohied cbtbihed imStepdhd O mmadpigtdissalved si he) smbddf dichloromethane,

Chent1 | ARG prR G TeILie e o PO bRl bk Elo B upReFRgee Ban

resi dye oBt@hmeaphbiyechRYRR QI & indho Plfis Rk aBdPdioPwiRta8H tBFhiktdR it Qtirred
aqueous phase is extracted w th dichl oronet hane. The organic phase is
t hen wasliédmpiank tenpperatpre igr ilé anignies dat dlecownd efeile reastion.sthe heirture éapaded
w th gas i r . wIhe o oil ined.is precipitated .

from et h?‘l%izjéé aatngqgengrg? lﬁfé P %%s:egls E)\faF aetderfﬂ?)P'r%:ia{]tdEﬁl Xdrsgo?(itlkfrfce Cé(gso&’f? on, L}?'ne&e‘wh

suction &rd soieim hedroyst alrbérmedsdlisn acedthiviatdrl Thé orgahR] ghatd® théd UBed

product in the form of a white solid. 15 Melting point: 164-166C
Step B: and then evaporated in the cold state. The oil obtained alter evaporation is precipitated

2- Fl ygr o- s 2= 7 - j :
o T 0 s T AR 080 AP RENY W AE R AL TPanc
wat er / et lyydlds the aétlapsodp2Ginnhd bmnif) veldtd setidt o 0C. Pot assi um car bonat e
(60 mmol ) i.s added, r} then fluoroacetyl chloride (26 mmol) is
added dré&fr’%ﬁméué‘—g@a&tion m xture. The mixture is 20 stirred
vigorously for 30 mnutes at anbient tenperature. The two phases are

separated and
Step D:  2-Fluoro-N-[3-fluoro-2-(7-methoxy-1-naphthyl)propyljacetamide

Tetrabutylammonium fluoride (25.6 mmol) is added to a solution of the compound
15 obtained in Step C (8.5 mmol) in 20 ml of anhydrous tetrahydrofuran. The resulting

solution is stirred at ambient temperature for 48 hours.

The reaction mixture is poured into water and extracted twice with 50 ml of diethyl ether.

The organic phase is dried over magnesium sulphate. The oil obtained after evaporating off

the solvent is purified on silica gel (eluant: acetone/cyclohexane 4/6) to yield, after
20  recrystallisation from diisopropyl ether, the title product in the form of a white solid.

Melting poini: 82-84°C

Example 7: N-[4-Fluoro-2-(7-methoxy-1-naphthyl)butyljacetamide

The compound is obtained starting from methyl 2-cyano-2-(7-methoxy-1-

naphthyl)propanoate in accordance with the procedure described in Steps A to D of
25  Example 5.

Melting point: 81-82°C




the organic phase is washed with 0. 1 M aqueous hydrochloric acid

solution and then with water. After drying over nmagnesi um sul phate,

‘the organic phase is evaporated under reduced pressure. The residue

obtained is recrystallised fromdiisopropyl ether to yield the title

product in the formof a white solid. -2§-Mel ting point 49-51 C 14-

Step C. 3-[(Fluoroacetyl)am nol -2-(7-methoxy-I|-naphthyl) propyl

nmet hanesul phonat e The conpound obtained in Step B (10.9 mol) is

di ssolved in 160 m of dlchLoronethane triethylamne (16.8 mol) is

added and the solution is cESARMMALGBOGICALAMURY natph 5

Met hanesui phonyl chl oride (16.8 nnDI) is then added dropw se and the

mxture is stirred at anbient tenperature for 15 mnutes. At the end

of the reaction, the m xture is poured into water and the organic

phase is VT i th g 5N hédrochlorlc acid solution, then with 5 %

sodiun1h}£§u5v b and with water. The organi ¢ phase

is then dried and then evaporated in the cold state. The oi

obtai ned after evaporation is precipitated 10 fromether. The

preci pi t akhe aghie dpnety was dvialuped afieodhl m@mtrgm iocgromeanlmpomprlsmg 8 mice
uct of a

;gﬂ é%t aI %i%g)p(rﬁzﬁt Hrﬁélg%ﬁ_e%g%ge%{z atljegu ar intérvals rEi%rmg e Qourde 0 the first
2- Fl uor o-@y [ 3rdfdatt9 rf@r e o %&Mﬂoﬁ@%&hyﬂt) ”PE@EEL |(€6§‘ettﬁ5‘@ @ises the dehath

Tet r abut yl amoni um fl uorid is added to a solution of
conpound of 28 % bf Hicraainils) \&mah}a‘(eé agd Idﬁlmbl)lStIatﬁdee Hw ikicatytnf dheoemnpounds
t et rahydr Hyran The resulting solution is stirred at anbi ent
tenperatd?ée?nVﬂlﬁnhours The reaction mxture is poured into water
and extracted twice with 50 mM of diethyl ether. The organic phase
is dried over magnesi um sul phate. The oil obtained after evaporating
of f

EXAMPLE B : Forced swimming test

10 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
15  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

antidepressant activity.



the solvent is purified on silica gel (eluant: acetone/cycl ohexane
4/6) to yield, after 20 recrystallisation fromdiisopropyl ether, the
.title product in the formof a white solid. MlIlting point. 82-84C
Exanpl e 7: N-[4-Fl uoro-2-(7-methoxy-I-naphthyl)butyl| aeetam de The
conmpound i s obtained starting fronlnerﬁ9r 2- cyano- 2- ( 7- met hoxy- | -
napht hyl ) propanoate in accordance with the procedure described in
Steps A tEXAMPLEZ :EMaibein M TVehd M, peeptor bRddifg Guilky-
PHARMACOLOG CAL STUDY EXAMPLE A @ Acute toxicity stud The acute
toxicity was evaluated after oral adm nistration to groups each

conpri si NeheBVM, 6EMT rbBtor %irgi)in% SR riARKITBLS cHBEE o AARRIVR I 91 Jd8 M a®nin
intervals during the course of the first day, and daﬁiy for the two
weeks folasovifpgnes aadipbgand. Thee [rBBi0aqtddiye rethiaed ciaudetsrmined desand a ofiquid
50 % of %QﬁmﬁQ€QF&§ (pas eval uated and denonstrated the |l ow toxicity
of the conmpounds "0 Yhe invention. EXAMPLE B : Forced SW nmm ng test
10 The carmmpsiitisc Hindihe ekpviditintOfteahén tASEEGut th SifIRBAVEDY Mo VRIFAY test
the forced swinmmng test. The apparatus is conposed of a plexiglass
cyl i nder PMIPPBRdsyiA Fengp ok differend capcamtipidonsria tesieskstos ¢a¢henmpaing] The fesplts
a sessio 1: Lt N el is

pl aced %ﬁg? g“ﬁ%ﬁ%bgag?é%ﬁéﬂgvﬁ%ﬁﬁé?ﬁa%%ggﬁfggﬁég%%ggwﬁ %'ile IS
recorded. The animal is 15 considered to be i mobile when it stops

struggl i d remains, jmobile on the surface of the water, nmakin
only t ol oIHER 1 QUTEHOE Ae-gqrRgUngs 9@%@%@% aprosdinglylrmangtrge binding

to one or other of the melatoninergic binding sites, those values being < 10pM.

10 By way of example, the compound obtained in Example 5 has a Ky(MT);) of 0.1nM and a
Ki(MT>) of 0.2nM.

EXAMPLE D : Serotoninergic 5-HT,c receptor binding stud

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

15 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 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

20  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 < 10uM.
By way of example, the compound of Example 5 has a K;(5-HT¢) of 6uM.



Fol l owi ng adm ni stration 40 m nutes before the start of the test, the
conmpounds of the invention significantly reduce the tine spent
.immobile, which indicates their antidepressant activity. 16- EXAMPLE

C: Melatonin M1 and MI2 receptor bi ngi ng study The MI, or MI2
receptor binding experinents are carri” d -out usi ng
2-[1251]-iodonel atonin as reference radioligand. The radioactivity
ret ai ned EXAMPBER netktion oinpoudds of ith¢ inveatipwenciheieadian rhythms

Conpetitive binding e [i)eri nts are tf n carried out in triplicate

usi ng the various teMMEgﬁw y - of different

concentrations is tested for each conpound. The results enable the
binding affinities of the conpounds tested (K;) to be determ ned. The
K; val uesllcogrel vementioh endd@apioun de @ﬁratrhaeerit,rhyewmghteed@mdbmgtfyge majority
denonstr L.ndi t: ne_ or her .of the | at opi ner gi ¢ bindin
sites, tﬁog}élg\g/lgg&g% L bbégcr?gmicaiﬁﬁﬁ?tbfgavé%mﬁlla?m 18 mehag H&? 0W8§P%l?lle o
obt ai sed asbEtpaphemacdlegicd HfodeMickus@fn Be IeMtiafl nelatbniGdMED) li@hdd. 2nM
EXAMPLE D : Scrotonineruic 5-FITS receptor binding study The affinit
of the cofisaiisals af dhe epepavagn Aredesinhen npmerys prramstesy andsan partisnlar, on the

nmb : ' | 3 Jj ..
recept or SEAARTHRANST LEQRLEFRRERY, nRhaR ¥ rRARTERR; b givinjot the
cont ai ni rgddgmviidgtchdiaantbck0. 1 % BSA, in the presence of

3H] - mesyl er.gi ne n and. 25 fnol/m  of receptor. Non- specific
Li nH]di ng itfg ﬂa*gﬁ&}deﬁ( ﬁ@oe'\l‘%eﬁtst SUGh sempewndsfom  RAHICHIsE expeimental edshy nagely

i's stigppegk RY plab&l Adehbb@NisOfatial Md-h Rt BMihEK), aREvanfhedf Ol | owed by a
filtration stgp and 3 féucclesssailve rinses: %&fﬁtel rsza(?l%(}actui veity bound to
the nenbranes remaining 20 on the filters (GF/ B pretreated with 0.1

Yo PET) i %X%g}il%&rlrgpr}gt%c&y liquid scintillation

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
15 recording system, in order to detect the phases of locomotor activity and thus monitor the

nychthemeral rhythms (L.D) or circadian rhythms (DD).

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

rats are placed in permanent darkness (DD).

Two to three weeks later, when free running (rhythm reflecting that of the endogenous
20 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 rthythms of activity:
- entrainment of the activity rthythms by the light rthythm,
- disappearance of entrainment of the rhythms in permanent darkness,

25 - entrainment by the daily administration of the compound; transitory or durable effect.

A software package makes it possible:
- to measure the duration and intensity of the activity, the period of the rhythm of the

animals in the free-running state and during treatment,



counting. The results obtained show that the conpounds of the
invention have affinity for the 5-HT2c receptor, wth K, values <
.10M By way of exanple, the conpound of Exanple 5 has a K j(5-HT2c)
of 6M -17- EXAMPLE E : Action of the conpounds of the invention on
the circadian rhythms of |oconotor actildi-ty of the rat The

i nvol venent of nelatonin in the entrai nnment, by day/ ni ght

al t er nat i-ot, dahotdnatenby apédinal andlygibysd ekiogheabf chtaiihiemd abnantadian (for
behavi oural circadian rhythns has made it possible to 5 establish a
pharnacolo@?@&ﬂeﬁgﬁgmn?8Fnﬂ§€n§nw¥ﬁép§§§Wch for el atoni nergic

| i gands. The effects of the conpounds are tested on nunerous
paraneters and, in particular, on the «circadian rhythnms of | oconotor
activity,Rashitceh are a reliable indicator of the activity of the

endogeno circadian clock. I.n this study, the effec of such . .
conmoundstlis FouTaPE eliginiseson ey appab e lCnaamegiul adiones thgcircadian
pl aced iqhyﬁﬁpggﬁkrhggk@hkg$cgﬂﬁﬁﬁanent darkness), are eval uated.
Experiment” protocol One-nonth-old rmale rats are subjected, as soon as

they arrive at the |aboratory, to a light cycle of 12 hours' 1|ight
per 24 hﬁ el ) After o0 3 weeks' adaptation, they are
pl aced i t S connected to a 15 recording

system in order to detect the phases of |oconotor activity and thus
monitor the nychtheneral rhythms (LD) or circadian rhythms (DD). As
soon as tIhe qomyoHAds pllsrigeentionowe desidsl @ @ hehaxiomalnmods), thedight/dimk cages

oyl e D R0 DB BN S REE R S RO SSRRBRRA
of the endogenous
The apparatus consists of two polyvinyl boxes covered with plexiglass. One of the boxes is
10 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
15 box and the number of passages through the tunnel are recorded after the first entry into the
dark box.
Following administration of the compounds 30 minutes before the start of the test, the
compounds of the invention significantly increase the time spent in the illuminated cage
and the number of passages through the tunnel, which demonstrates the anxiolytic activity

20  of the compounds of the invention.

EXAMPLE G : Pharmaceutical composition : Tablets

1000 tablets each containing a dose of 5 mg of N-[3-fluoro-2-(7-methoxy-1-

naphthyl)propyl]acetamide (EXample 5) .....cccoueueveueiceieeeeeeeeceeeeeeeee e 5¢g

WREAt STATCK ...ttt 20g
25 MaAIZE SEAICH. .....ceiiiiiii ettt 20g



20 clock) is clearly established, the rats are given a daily

adm ni stration of the conpound to be tested. The observations are
.made by neans of visualisation of the rhythnms of activity: -

entrai nment of the activity rhythnms by the light rhythm -

di sappear ance of entrainment of the rhyPhms in pernmanent darkness, 25
- entrainnment by the daily adm nistration of the conmpound; transitory
or durabllacefktect........ A.software.package. nmakes..l.Ll..possi.ble.. ... .10..30¢g
nmeasure the duration and intensity of the activity, the period of the
rhyt hm ofoi%51u§h$t?PéPt§--i--rr--t-~he~--f~f--ee-a-r-unn-i--ng-~s-t~-at-e---and--dur-i--ng ............. 2g
treat mentg;; 18- to demonstrate by spectral analysis the existence jof
wher e pr ésehoxyprResiddlslosdhe..canpounds..of...t.he..inventi.on..cl.early..afpear
to all ow powerful action on the circadian 5 rhythmvia the

mel at oni nergi ¢ system EXAMPLE F : Light/dark cages test The
conpounds of the invention are tested in a behavioural nodel, the

| ight/dark cages test, which allows the anxiolytic activity of the
conpounds to be denonstrated. The apparatus consists of two pol yvinyl
boxes covered with plexiglass. One of the boxes is 10 in darkness. A
| anp 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 |I|ight box fromthe dark box. The aninals are
tested individually for a session of 5 mnutes. The floor of each
box is cleaned between each session. At the start of each test, the
nouse 1is placed in the tunnel, facing the dark box. The tinme spent
by the nouse in the illum nated



15 box and the nunber of passages through the tunnel are recorded
after the first entry into the dark box. Follow ng adm ni stration of
.the conpounds 30 m nutes before the start of the test, the conpounds
of the invention significantly increase the tinme spent in the

illum nated cage and the nunber of pa@@ages t hrough t he tunnel,

whi ch denonstrates the anxiolytic activity 20 of the conpounds of
the invention. EXAMPLE C : Pharnaceutical conposition : Tablets 1000
tabl ets each containing a dose of 5 [ 3-fl uoro-2-(7-nmethoxy-1-
napht hyl ) propyl ] acet am de (Exanpl e 5§££§££§

L ;ﬂ;;
---------------------------------- -Rz . : . : - NH- . . -R " = = = = = = = = = = = = = = = = = =
................................ 2 g |Silica !

......................... 2 M5 1- Conpounds of formula
(1): O RjI"~-RK Me~O1 \ \ wherein: 5 Rt represents a |linear or
branched (Q%kgékalkyl group, a linear or branched (Ct-C6)al kenyl

5 R represents a linear or branched (C;-Ce)alkyl group, a linear or branched (C;-Cg)alkenyl
group, a linear or branched (C;-Cghaloalkyl group, a linear or branched
(Ci-Ce)polyhaloalkyl group, a (Cs-Cs)cycloalkyl group, a (Cs-Cg)cycloalkyl-(Ci-Cg)alkyl
group in which the alkyl moiety may be linear or branched, an aryl group, an aryl-
(Ci-Ce)alkyl group in which the alkyl moiety may be linear or branched, a heteroaryl

10 group or a heteroaryl-(C;-Ce)alkyl group in which the alkyl moiety may be linear or
branched,

R represents a fluorine atom or a linear or branched (C;-Cg)alkyl group substituted by

one or more fluorine atoms,

it being understood that:

15 - "aryl" means a phenyl, naphthyl or biphenyl group,
"heteroaryl" means any mono- or bi-cyclic aromatic group containing from 1 to 3
hetero atoms selected from oxygen, sulphur and nitrogen,
it being possible for the aryl and heteroaryl groups so defined to be substituted by from

1 to 3 groups selected from linear or branched (C;-Cg)alkyl, linear or branched



group, a linear or branched (C-C6)hal oal kyl group, a |linear or
branched (Ct-GC6)polyhal oal kyl group, a (C3-C8)cycloal kyl group, a
.(C&3-Cg) cycl oal kyl - (Ci -C6)al kyl group in which the alkyl noiety may

be linear or branched, an aryl group, an aryl- (Ct-C6)al kyl group in
whi ch the al kyl noiety may be |inear olbranched, a heteroaryl 10
group or a heteroaryl-(C-C6)al kyl group in mhlch the al kyl noiety

may be |i ne@h- (qualkdmandﬂyéﬂ)xszcerrb@ryese‘mmyla hitre0r cyehoat dnear @& |braghed

or branched group subs uted by one or npre fluorine

o omm - T R distar e Draehed e i P I oG BT nnd
or b|phenylh£gé&ﬂhnnw"heteroaryl" means any nono- or bi-cyclic
aromatic group containing from1l to 3 hetero atons selected from

oxygen, sul phur and nitrogen, it being possible for the aryl and
het er oaryl gr.ou o defined,to be. substit te r.om r oups
sel ect ed frg %ﬁ@ﬁ@ﬂ@? BPE nUATErePEPIes) A yﬁsolgﬁéﬁ?n hﬁrgﬁﬁﬁgdW“ a

-21- (G - H&hﬁé@éﬁtleeﬂ COpablE AiBOXMasef Ornyl , nitro, cyano, linear or
branched C?él C6)ha|o%qi$%¥ Ii near or branched (d - Co6) pol yhal oal kyl ,

al kyl oxycar bonyl and hal ogen atons, their enantloners and

di ast er eogj S n als diti al.t.s e

phar rrace(L)r‘JF' (ﬂﬁ %/unéiggg{) g%c"a“ﬁ?g ﬁ) dgin eli‘fg (}%}fnragregefntsr B iHene P,
accordi ng ttheiel ﬁiaﬁtldmer\éheﬁd?l dladterebiBPHESE MG alsf)| BRtGE @lt®MherebheWith a
enanti oners and di ast ercoi soners, and al so addition salts thereof

with a phdhaesHiicllyageeidbpbassl e base. 3- Conpounds of formula (1)
according to claiml1l, wherein R2 represents a |linear or

3- Compounds of formula (I) according to claim 1, wherein R, represents a linear or
10 branched (C;-C¢)haloalkyl group, their enantiomers and diastereoisomers, and also

addition salts thereof with a pharmaceutically acceptable base.

4- Compounds of formula (I) according to claim 3, wherein R; represents a fluoromethyl
group or a 1-fluoroethyl group, their enantiomers and diastereoisomers, and also

addition salts thereof with a pharmaceutically acceptable base.

15 §5- Compound of formula (I) according to claim 1, which is N-[3-fluoro-2-(7-methoxy-1-
naphthyl)propyljacetamide, and also addition salts thereof with a pharmaceutically

acceptable base.

6- Compound of formula (I) according to claim 1, which is N-[4-fluoro-2-(7-methoxy-1-
naphthyl)butyl]acetamide, and also addition salts thereof with a pharmaceutically

20 acceptable base.

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

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



10 branched (G -C6) hal oal kyl group, their enantioners and

di astereoi soners, and also addition salts thereof with a
_pharmaceutically acceptabl e base. 4- Conpounds of fornula (I)
according to claim3, wherein R2 represents a fluoronethyl group or
a 1-fluoroethyl group, their enantionersd-and di astereoi soners, and
also addition salts thereof with a pharmaceutically acceptabl e base.
15 5- Conmpound of fornula (I) accordi Rgato elaim1l, which is
N-[3-fluoro-2-(7-nmethoxy-1- naphthyl)propyl]achtgm de, and al so
addition salts thereof with idsharnaceuti ally acceptabl e base. 6-

Conpound of forrmula (1) acg ng L8 llﬂii , Wwhich is

N-[4-f|uoro-2-(7-nethoxy-|-enaphf cetani&g, and al so
addition salts thereof with a pha |y 20 atcceptabl e base.

7- Process for the preparation of the corpdound of formula (1)
according to claiml1, characterised in that there is used as
starting material the conmpound of formula (Il): -22- z NH2 Me~O/ | \
(1), wherwharciRR,iis asdeftheflimeldini b, cl ai m 1, which is subjected to the
action of the co und .of fornula Rl COCl, wherein j s . defined
o Gl ai m 1B 1 BP0 S SOUR AL T BRI AT Eyii cRChaypeEn IG5 as
purified XHeBasPhMlichEmt 0 & RV e LAARUNISRAT REhOR @Iﬁ%?ﬁlggﬁay ¥OIGh fied

are converted, if desired, into their addition salts w '

phar maceut iacedrilipgde cepmapitionak sapatstion sepbniqaadwhih ehe eorvverted phdeatired, into

where apprqpriake,. intp their isoners.accordi to conventi onal.

separ at | onqg?% gﬁ(ﬁllharllj es.aRs with a pharmaceutically accep?gole ac% or rtlase, an v%}uoh are
separated, where appropriate, into their isomers according to a conventional separation

technique.

8- Process for the preparation of compounds of formula (I) according to claim 1 wherein
10 R, represents a linear or branched (C;-Cg)alkyl group substituted by one or more
fluorine atoms, characterised in that there is used as starting material the compound of

formula (III):

NHCOR,

(1),

wherein R; is as defined in claim 1 and R represents a linear or branched (C;-Cg)alkyl
15 group substituted by one or more OH groups,
which is subjected to the action of methanesulphonyl chloride to yield the compound of

formula (IV):



8- Process for the preparation of conpounds of formula (1) according
to claim1 wherein 10 R2 represents a |inear or branched

(G -0C6)al kyl group substituted by one or nore fluorine atons,
characterised in that there is used as starting material the conpound
of fornmula (111): RNICOR M~O wherdi-n RL is as defined in claim
1 and Rrepresents a linear or branched (Cl-C6)al kyl 15 group
substituted by one or nore COH groups, RMii chA4s subjected to the
action of nethanesul phonyl chloride to yrgld thel@Rpound of fornula
(I'V): -23- R NHCORL Me1~O wherein Rt is|as defined hereinbefore and
R represents a linear or ﬁ&ﬁd@ i -€_)al kyl group substituted by
one or nore OSO2Me groups, ich dto éhe action of

t et rabut yl anunonium fluoride to y npoun & 5 formula
(1/a), a particular case of the compelnd I formula (1): R 2 NICOR
Me wherein R 2 represents a |inear or branched (C -C6)al kyl group
substituted by one or nore fluorine atons, 10 which conpounds of

lonnula (1/ @er%yR?eispgsr IcIe'ﬁ%(ejd al%e%eqrrlgéfgg tar?d RE ?enp\{rgs%%{so galinesaef\pgrr 6g[rellnocrl.{ed

(Ci-Ce)alkyl group substituted by one or more OSO,Me groups,

which is subjected to the action of tetrabutylammonium fluoride to yield the compound of

5 formula (I/a), a particular case of the compounds of formula (I):
R,
NHCOR,
)
Me”
(lVa),

wherein R'; represents a linear or branched (C;-Ce)alkyl group substituted by one or
more fluorine atoms,

10 which compounds of formula (I/a) may be purified according to a conventional separation
technique, which are converted, if desired, into addition salts thereof with a
pharmaceutically acceptable acid or base, and which are separated, where appropriate,

into isomers thereof according to a conventional separation technique.

9- Pharmaceutical compositions comprising at least one compound of formula (I)
15 according to any one of claims 1 to 6 or an addition salt thereof with a pharmaceutically
acceptable 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.



techni que, which are converted, if desired, into addition salts
thereof with a pharmaceutically acceptable acid or base, and which
.are separated, where appropriate, into isonmers thereof according to

a conventional separation technique. 9- Pharmaceutical conpositions
conprising at |east one compound of forftula (1) 15 according to any
one of clains 1 to 6 or an addition salt thereof with a

phar mace utli- Chbinyaceaicd ploatpoeitibas acéandiagndi clain Onfo tide aneheo manvfacture of
pharmaceutically acceptabl e exciPients, 10- Pharmaceuti cal .
conposi t i orf8CHEFB T §RJ tpi vspanent of plspb diserders. sHeSSTARTIFHcT@IKa dspression or
medi cament Seef ot LERLHVRSEON Q%f(ﬁoﬁgcaﬁlge piRLB Qg,h?%cﬁg'ggié Yoit G di%%sﬁi/e

11- Pharnmaceutical conpositions according to crail use I nt
manuf act ur esysteryeakoose atds fatigne the t¢ jatlapnwhizophrealag ppnidiagackde melancholia,
stress, anxiety, | or depression or .seasonal. affective disorder,,

car di ovaso LA Bar PSP oG PORRE ATOBIES SRV dFEORETy o UGSy erfitbetes
i nsommi a anghfiakd Oy LLHR, [Rnil€deRBntiS CRIFRR ISR ISs RN iSte@INREKDrmal or
mel ancholia, 5 appetite disorders, obesity, insomia, psychotic .
di sorder s, mafidlegien) agdingbmiggine, Pamiinbos’ Alzltiswa'salisegemickebid meaulation

vari ous di sprders associ at wi th nornmal. or. ,.pat hol ogi cal aqge
e TGS 0B 3808 AL ncton AR R i B B R Plop B or for
di sorders Qqhe gexttht sheshetrgt i ons, as ovul ation-inhibitors or

i mmunonodul ators, or for the treatment of cancers.



