-1- NEW NAPHTHALENE COVPOUNDS, A PROCESS FOR THEI R PREPARATI ON AND
PHARMACEUTI CAL COVPOSI TI ONS CONTAI NI NG THEM The present invention
rel ates to NEW MATHRHAENEC QOPPONDSF PROCESHFOR FHEIR RPRERARATION AND
preparation and to [FHARVACEWTIGH] COYRPENIANDRANTAHMNG AiHBY t hem The
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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

physiological functions of those receptors better, it is of great advantage to have available



Endocri nol ogy, 1986, 24, pp. 359-364), and in the treatnent of

obesity (International Journal of Eating D sorders, 1996, 20 (4),

.pp. 443-446). Those various effects are exerted via the internediary
of specific nelatonin receptors. 25 M) ecul ar biology studies have
denonstrated the exi stence of a number “of receptor sub- types that

are capabl e of binding that hornone (Trends Phannacol. Sci., 1995,
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conpounds of the. present invention exhibit a very strong affinity
f or nelaﬁBﬁP&aﬁ%@%é?%m§a“mﬁbﬁﬂﬁﬁg@over have a strong affinity for the
5-HT2c receptor, which has the effect of reinforcing the properties
observed in the case of ntlatoninergic receptors, especially in the
field of Thepressoom.hate aMirangsgl@aity ifmatHeys—}Hh@ rpdepseNtvhichvient thereffect of
relates ta %he co&Pounds of forqua (1) O NHI M, (1), wherein;
reintorcing the properties observed in the case of melatoninergic receptors, especially in

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

O

L

NH R,

O,

wherein;

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

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

X represents a group N-OR, wherein R, represents a hydrogen atom or a linear or

20 branched (C;-Cg)alkyl group,



N“Rl represents a linear or branched (Cl-C6)al kyl group, a linear or
branched (Cl-C6)al kenyl group, a linear or branched (Cl-C6)hal oal kyl
.group, a linear or branched 15 (Cl-C6)pol yhal oal kyl group, a
(C3-Cg) cycl oal kyl group, a (C3-C5)cycl oal kyl -(C1-C6)al kyl group in
whi ch the al kyl noiety may be |inear or’ branched, an aryl group, an
aryl- (CrCe)al kyl group in which the alkyl noiety may be |inear or

br anched,it beingtedensiegd thgk oup  or ahet eroaryl - (Cl- C8) al kyl group in
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thereof with a pharmaceutically acceptable acid or base. Anobng the
phar maced"&h) | y acceptable acids there may be nentioned by way of
non- limting exanple hydrochloric acid, hydrobrom c acid, sul phuric
aci d, phosphonic acid, acetic acid, trifluoroacetic acid, lactic

aci d,10 py tuvheir paetiomet omidcdiastertoissmersi rind aed dp 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;-Ce)alkyl group such as, for example, a methyl group.
The R, group advantageously represents a hydrogen atom or a methyl group.

The invention even more specifically relates to the compounds which are N-[(2E)-2-

(hydroxyimino)-2-(7-methoxy-1-naphthyl)ethylJacetamide, N-[(2Z2)-2-(hydroxyimino)-2-



15 glutaric acid, fumaric acid, tartaric acid, maleic acid, citric
acid, ascorbic acid, oxalic acid, nethanesul phonic acid, canphoric
.acid etc.. Anong the pharmaceutically acceptabl e bases there may be
menti oned by way of non- limting exanp|e sodi um hydroxi de, potassium
hydroxi de, triethylam ne, tert-butylani’he etc.. 20 Preferred
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t he conmpound formul a
subj ect edotnmulg Aié):acti on of mesyl chloride to yield the conpound of

formula (111): COsSO2Me

OH

0]
Me/

which is subjected to the action of mesyl chloride to yield the compound of formula (1II):

0SO,Me

O
Me/
(I,

which is placed in a basic medium to yield the compound of formula (IV):

=

O
Me/
(Iv),

which is subjected to oxidation to yield the compound of formula (V):

10



/7 1\ OM 10 which is placed in a basic nediumto yield the
conmpound of forrmula (IV): 10 M/ I \ (1V), which is subjected to
.oxidation to yield the conpound of formula (V): -5 0 Mw]l which is
subj ected to the action of trirrethylsil%ll\ll) cyanide to yield the
conpound of formula (VI): iMe3 UN M | which is subjected to
reduction to yield the conpound of fornmula (VIl1): HO NH2 Me WO 5
which is subjected to the action of the corrp of fornmula R1COO ,
wherein R is as defined for formula (1), t[oyield the conmpound of
formula (MI1):

V),

which is subjected to the action of trimethylsilyl cyanide to yield the compound of
formula (VI):
SiMe,

l
O CN
O
Me/
VD),

which is subjected to reduction to yield the compound of formula (VII):

HO
NH,
O
Me/
(VID),

which is subjected to the action of the compound of formula R;COCI, wherein R, is as

defined for formula (I), to yield the compound of formula (VIII):

HO
NHCOR,
¢)
Me/
(VII),

wherein R is as defined hereinbefore,



iHO NHCORL Me1O 1 wherein Ri is as defined hereinbefore, -6- which
I's subjected to the action of potassiumchlorochromate to yield the
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of formula (IX): O NHCOR1 ,0 Me (1X), wherein R is as

defined herei nbefore, 5 with which there is condensed the conpound of
formul a R20-NH2, wherein R2 is as defifhed for formula (I), to yield
t he conpound of fornula éJ), whi ch may be purified according to a
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wherein R, is as defined hereinbefore,

with which there is condensed the compound of formula R,O-NH,, wherein R, is as
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.

The compound of formula (IT) can be obtained by the person skilled in the art using

conventional chemical reactions described in the literature.

Pharmacological study of the compounds of the invention has shown them to be atoxic, to
have strong selective affinity for melatonin receptors and to have significant activities in
respect of the central nervous system; and, in particular, there have been found therapeutic
properties in respect of sleep disorders, antidepressive, anxiolytic, antipsychotic and
analgesic properties and properties in respect of microcirculation, 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.



15 properties in respect of sleep disorders, antidepressive,
anxiolytic, antipsychotic and analgesic properties and properties in
.respect of mcrocirculation, enabling it to be established that the
conpounds of the invention are useful iy the treatnment of stress,

sl eep disorders, anxiety, seasonal affective disorder or ngjor
depression, cardiovascul ar pathol ogi es, pathol ogi es of the digestive
system insomia and fatigue due to jetlag, 20 schi zophrenia, panic
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appears that, in treatnent, the conpounds of the invention can be
used in sexual dysfunctions, that they 25 have ovul ation-inhibiting
and i muitoredahple] g q@hgpandd edl 8o dsddiat tht heytniey op @it deptdsyion b&asonal
used in the treatnment of cancers. -7- The conpounds w || preferably
be uséd i*heethw dipaderavdslesp RIS depr essi on, seasonal affective

di sorder, sleep disorders, cardiovascul ar pathol ogi es, pathol ogi es of
the digestive system insomia and fatigue due to jetlag, appetite
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conposi t i;eaptbRBipsiéig at | east one conpound of formula (1) on its
own or in conbination with one or nore pharnaceutically acceptable
exci pi ents. Anong the pharmaceutical conpositions according to the
invention there my be 10 nti oned nore ecially.those that are
sui tabl e (l)'ngo‘r%%ﬁ ,M‘Sg’?aé:ﬁfné?a 1 $© 05%0,115 p?eclp(-)r%s g 'ﬁ? alhs” IYERUGTe Jhrge may be
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especially tablets or ) o ] )
cutaneous, rectal, perlingual, ocular or respiratory administration and especially tablets or

dragées, sublingual tablets, sachets, paquets, capsules, glossettes, lozenges, suppositories,

creams, ointments, dermal gels, and drinkable or injectable ampoules.
The dosage varies according to the sex, age and weight of the patient, the route of

15  administration, the nature of the therapeutic indication or any associated treatments and

ranges from 0.01 mg to 1 g per 24 hours in one or more administrations.

The following Examples illustrate the invention but do not limit it in any way.



‘dr agees, sublingual tablets, sachets, paquets, capsules, glosscttes,

| ozenges, suppositories, creans, ointnents, dermal gels, and
.drinkable or injectabl e anpoul es. The dosage varies according to the
sex, age and weight of the patient, the route of 15 adm nistration,
the nature of the therapeutic i ndi cati"oh or any associ ated treatnents
and ranges fromO0.01 ng to 1 g per 24 hours in one or nore

admi ni st Exampis 1: THWEZp12HElyidrgx<ydmangt267-metiustyr knaphthalethylacdtamidut
do not Iimt it in any way. -8- Exans le 1:

N ((22)-2-(Hydroxyi m no)-2-(7-nmetboxy-I-naphthyl)ethyllacetam de Step
A 2- (7- Met hasgp Az Nan(TtWpekl Gdybitha PR} Be@S Y R BRAR @phonate

2- (7- Met hoxy-T-napht hyl ) et hanol (25 mol) and trlePhyIanlne (30 nmol)
are dissolved in 50 m of diehloromethane and the reaction m xture
is coole [ i t l.ori. |), S .
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with wat efesybehladdoddrmmal e addesh donprased thedeaction sykarets, stimgd appmbient

obt ai ned i ' 1.4t f di I
ethor (1) 1P REE B 2 LS abli M bt o0 RSl e BRI S Yo
recryst amiihsBd liydomnhldr® ahid saptiopyhd dtehewith Maldrj ddgedooventmadndsio2Gubitap:

B: 7-Met hoxy- 1-vi nyl npapht hal.ene. The .co nd obtained.jn Step A (21.4
ol ) i 5 904 SO ﬂﬁle%zhbgﬁwm %??@Fé}%f PGy %ﬁl}ﬁ%&” ‘Jﬁﬁﬁ‘éls%tﬁﬂ_ egr_oﬁfum
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for 15 30 mnutes at anbient tenperature, the reaction mxture iIs
evapap at ddsapgorid ythess. The residue obtained is taken up in 150 nil of

wat er an %pe agueoys.phase is extracted twice with 60 m of diethyl
ether. THE # is washed with water, dried over
Step B: 7-Methoxy-1-vinylnaphthalene

The compound obtained in Step A (21.4 mmol) is dissolved in 120 ml of tetrahydrofuran,
and potassium fert-butylate (64.2 mmol) is added in small portions. After stirring for
15 30 minutes at ambient temperature, the reaction mixture is evaporated to dryness. The
residue obtained is taken up in 150 ml of water and the aqueous phase is extracted twice
with 60 ml of diethyl ether. The organic phase is washed with water, dried over
magnesium sulphate, decolourised on vegetable carbon and evaporated. The residue
obtained is purified on silica gel (eluant: petroleum ether) to yield the title product in the

20  form of a yellow oil.
Step C: 7-Methoxy-1-naphthaldehyde

The compound obtained in Step B (13.4 mmol) and osmium tetroxide (0.16 mmol) are
dissolved in 70 ml of a mixture of tetrahydrofuran/water (1/1). Sodium periodate
(26.9 mmol) is added in small portions and the reaction mixture is stirred for 2 hours at
25  ambient temperature. The reaction mixture is poured into 50 ml of 5 % sodium hydrogen

carbonate solution, the insoluble material is filtered off and the aqueous phase is extracted



‘magnesi um sul phate, decol ouri sed on vegetabl e carbon and evapor at ed.
The residue obtained is purified on silica gel (eluant: petrol eum
.ether) to yield the title product in the 20 formof a yellow oil.
Step C. 7-Met hoxy-| - napht hal dehyde The conpound obtained in Step B
(13.4 rmmol ) and osm umtetroxide (O. 16 Tmol ) are dissolved in 70 m
of a mxture of tetrahydrofuran/water (1/1). Sodium periodate (26.9
mol ) i s tatigedith/Ssmaldl gilart iTbeorganic phaserie agasheh withk vatee, deobturiseddnd
for 2 hours at anbi ent tenperature. The reaction mxture i.S. poure
ot o 50, staiedor@Oae e GPBEEA S tS bl 1B6h bilefbtbnaty Hawk By 88
mat eri al préduct Inf tBE &sinpéffa @AGE MR aqueous phase is extracted -9- twice
with 75 m of ether. The organic phase is washed with water,

decol our iMdtingpeint &/ap0Eat ed. The precipitate obtained is
recrystallised fromcycl ohexane and yields the title product in the
formof a white solid. Melting point: 61-63C 5 Step Dt

(7- Meshoxy- | -Step bi: YV Ethbky-Taiaphbisi 1) ooty BT ddetdifitrile

Met hyl tri phenyl pholgphoni uinZi od?delg}(jfan?t? mm%,) ’lﬂys&dg? ssolved in 250 m

of anhydrous dichl oronet hane, under argon, and then trinmethylsilyl
cyani de . . . [ ' -

ool ) ara TR e lobil, (AR D R Btao Ve oo B Unhydrous
t enper at dichldromethand) ounder aangbrt heed OO trilnedfylsiBl ewaside (4del@dmmble atdvahe

hases are 10 separated and th gueous phase,i s extracted with 50 m
of i ohl GPBREEHRPRAIDgn gff‘g)aﬁi@&%ptﬁa@ otk A dech  The deagtionep ey ired at
magnesi ug$inp Rl eratd Y 4P abak&Hd URse00 RONCRSter REGRTE. She TRE phases are

precipitate is filtered off fromether under suction and
recr y8t alé¢nasaed amdrhe apedusdnrsmis axtragted mdtht Hemi of Hehprodetbtnd. The leganic

form or %he\{\égls ta?e Sc%llllegtéd,lvs}ig el %a%tnési&%?’élillgga% and evaporated under reduced
pressure. The precipitate is filtered off from ether under suction and recrystallised from
cyclohexane to yield the title product in the form of a white solid.

Melting point: 123-125°C

15 Step E: 2-Amino-1-(7-methoxy-1-naphthyl)ethanol hydrochloride

In a three-necked flask under argon, lithium aluminium hydride (37.1 mmol) is suspended
in 200 ml of diethyl ether. The compound obtained in Step D (18.6 mmol), dissolved in
50 ml of tetrahydrofuran, is added dropwise. The reaction mixture is stirred at ambient
temperature for 1 hour. The excess of lithium aluminium hydride is destroyed by

20  successive additions of 1.4 ml of water, 1.4 ml of 15 % sodium hydroxide and 4.2 ml of
water. The inorganic precipitate formed is removed by filtration and washed with 50 ml of
tetrahydrofuran. The filtrate is dried over magnesium sulphate and evaporated under
reduced pressure. The oil obtained is dissolved in 100 ml of diethyl ether and treated with
diethyl ether saturated with gaseous HCI. The diethyl ether is evaporated off under reduced

25  pressure, and the solid obtained is filtered off under suction and recrystallised from
acetonitrile to yield the title product in the form of a white solid.

Melting point: 207-209°C




1s Step E: 2-Amino-i-(7-nethoxy-1-naphthyl)ethanol hydrochloride In a
t hree- necked flask under argon, lithium alum nium hydride (37.1 nmol)
.is suspended in 200 m of diethyl ether. The conpound obtained in
Step D (18.6 mmmol ), dissolved in 50 m, of tetrahydrofuran, is added
dropwi se. The reaction m xture is sti rifd at anbi ent tenperature for
1 hour. The excess of |ithiumalum niumhydride is destroyed by 20
successi ve adBliepifsnsNedR-Hydrony-2ef7-methexy-11nap hithy Ixfth i &4 awmidie um
hydroxide and 4.2 m of water. The inorganic precipitate fornmed is
renoved by filtration and washed with 50 ml of tetrahydrofuran. The

filtrate Tie drhRAn@VéHiail@DREStdNE ) RRALE BNHssBMRRANAE BExMRAST water/ethyl
reduced pressure. The oil obtained is dissolved in 100 in] of diethyl

et her andceteaf2ednlif 1 ml) ehadethid 0%i. Mintassianuearbethtod @hmged esuaidpd,Gind then

The di et I 5.8y r.af ff under,reduced 25 pressure, and.
the sofi qvonlHIR POTVRPOGTAERR MEER of BVERT i PR HiSr S Sed
from sacetigitbtidly lf@ 3I@myinetdart iebittt te@ppraglelCthd fvd Pleasb LA sehardtewhinti @he
solid. Melting point: 207-209C 10- Step F: ) ) _ .
N- [ 2- Hy dro6sapui@ phasenist Weskgd |wilfa SHOMR yadyequs yiydaeddicrif deid Mekutivangnduthgn with

obt ai ned t F o dgin j X .of

wat er / et %#e@ﬁ%ra%é&%% #‘é%d e?ﬁ“%“ %@@}%tg %Hg B%amlgo{) %%gilg nglvg%orr%tg?i]a g o
(60 mol Yediwed peasyre afiak tehielne catdted!is edrptaltieed(26mmeetohitiile taddad the title
dropwi se to the reactio j xture. The m xture is stirred 5 vigorously
for 30 miPhefusk! eg‘?ﬁﬂ rﬁ‘m[“é?ﬁ?é‘fiature. The two phases are separat ed
and tipe 98R0h&inPY33E Asscwashed with O 1M aqueous hydrochloric acid

sol ution and then wWith water. After drying over nagnesium sul phate,
the organi c phase is evaporated under reduced pressure. The residue

product i n" MG PR Grenb i) droschylyrmidss 73| 1750

The compound obtained in Step F (7.7 mmol) is dissolved in 200 ml of anhydrous

dichloromethane. The resulting solution is added to a suspension of potassium acetate
(0.23 g) and pyridinium chlorochromate (11.6 mmol) in 50 ml of dichloromethane. The

15  reaction mixture is stirred at ambient temperature for 2 hours. It is then filtered over Celite.
The filtrate is washed with water, decolourised on vegetable carbon and evaporated under
reduced pressure. The residue obtained is triturated in diethyl ether, filtered off under
suction and recrystallised from diisopropyl ether to yield the title product in the form of a
white solid.

20  Melting point: 122-124°C

Step H: N-[(22)-2-(Hydroxyimino)-2-(7-methoxy-1-naphthyl)ethyljacetamide

In a 100-ml round-bottom flask, the compound obtained in Step G (4.2 mmol) is dissolved
in 25 ml of methanol. Hydroxylamine hydrochloride (16.8 mmol) and pyridine
(21.1 mmol) are added and then the reaction mixture is heated at reflux, with magnetic
25 stirring, for 3 hours. After cooling, the reaction mixture is poured into 50 ml of water. The
precipitate formed is filtered off under suction, washed with water and recrystallised from

toluene to yield the title product in the form of a white solid.



Step G N [2-(7-Methoxy-I-naphthyl)-2-oxoethyl]acetam de The conpound
obtained in Step F (7.7 mmol) is dissolved in 200 mM of anhydrous

.di chl oronet hane. The resulting solution is added to a suspensi on of
pot assi um acetate (0.23 g) and pyridiglun1chlorochronate (11.6 mmol)
in 50 m of dichloromethane. The 15 reéadtion mixture is stirred at
anbi ent tenperature for 2 hours. It is then filtered over Celite.

The filt rMeléing goipaskséel 3§°€'h wat er, decol ouri sed on vegetabl e carbon
and evaporated under reduced pressure. The residue obtained is
triturated in diethyl ether, filtered off under suction and
recrysiallised fromdiisopropyl ether to yield the title product in
the formof a white solid. 20 N@Iting oint: 122-124C Step H

N-[ ( 22) - Examyple dx yW-{24092-GHY drompimtin )y 2(7-mgsheyy 1 -nephtlylstotlanttdmidé n

a 100-nl round-bottom flask, the compound obtained in Step G (4.2
mml) is dissolved in 25 n of methanol. Hydroxylam ne hydrochloride
(16. 8 mMuihe @ockdpys isdisrig Exagblel 1 MR predipiate doesedndSkpenis ﬁl@eré@@ﬁt hridler
m xture is heated at refiux, with magnetic 25 stirring, for 3 hours.
After codPRtfs Vanked-wil tatsih apd %@%Y%alggedﬁmm&etpm@es@ yipld B tighrrspduct in
The gregh@f}ﬁkga ipedihs filtered off' under suction, washed with
wat er and recrystal |sed from toluene to yield the titIe product in

t he for midéltieg phint-€ 58al5SVE8C - 11- Melting point: 136-138C Exanple 2:

N-]1(2E) - ) ﬁydr Xyi m no) - 2- (7- met hoxy-| - napht hyl ) et hyl | aeet am de The
proceduréiéglﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁéﬁe 1. The precipitate forned in Step His

filtered off under suction, gpashe¢g-with watgr and regrystallised
fromacetonitrile to yield the title product in 5 the formof a
white solid. MellingQoébiuitied:157- 168C6 5.92 10.29

10 Found.: 65.93 5.85 10.21

Example 3: N-[(2E)-2-(Methoxyimino)-2-(7-methoxy-1-naphthyl)ethyl]acetamide

The procedure is as in Example 1, replacing the hydroxylamine hydrochloride in Step H
with O-methylhydroxylamine hydrochloride. The title product, recrystallised from
diisopropyl ether, is obtained in the form of a white solid.

15 Melting point: 110-112°C

Elemental microanalysis:
| % C H N
Calculated: 67.12 6.34 9.78
Found: 67.11 6.34 953



El enental mcroanalysis:: CHN Calculated: 66.16 5.92 10.29 10
Found: 65.93 5.85 10.21 Exanple 3:

-N-[(2E) - 2- (Met hoxyi mi no) - 2- ( 7- et hoxy- | - napht hyl ) et hyl | aeet am de The
procedure is as in Exanple 1, repIaC|nﬁ t he hydroxyl am ne
hydrochloride in Step H with O-nethyl gdroxylanlne hydr ochl ori de.
The title product, recrystallised from diisopropyl ether, is
obtained in the formof a white solid. 15 N@Itlng point: 110-112C

El enental m croanal ysis: %%ggt. : ; ‘%2 634 9.78 Found
67.11 634 9.53 12 PHARNA A= XA Acute toxicity
study The acute toxicity was eval uated after oral adnlnlstratlon to
groups each conprising 8 mce (26 2 g). The aninmals were observed
at regular intervals during the course of the first 5 day, and daily
for the gggé§£%#2%$olA9m%Q The LD50 (dose that causes the
deat h of ?ﬂﬂTE#%%igﬂsggvaluated and denonstrated the | ow
toxicity of the conpounds of the invention. EXAMPLE B : Forced

entjon are tested in a

h
E\émhgm ggr &St t-é_gemgo r@gs?eg(g e ﬂ@im@@trfa‘g%rt to groups each comprising 8 mice

(26 + 2 g). The animals were observed at regular intervals during the course of the first

5  day, and daily for the two weeks following treatment. The LDsq (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 : Feorced swimming test

The compounds of the invention are tested in a behavioural model, the forced swimming
10 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

15  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 apparatus is conposed of a plexiglass cylinder filled with water.
The aninmals are tested individually for a session of 6 mnutes. At
.the start of each test, the aninmal is placed in the centre of the
cylinder. The tine spent immobile is rggorded. The animal is
considered to be inmobile when it stops-struggling and remains

i mmobile on the surface of 15 the water, naklng only those nmovenents
whi ch al IIBSAMPLE (eeMelatanindd; ahd MTyrgce 3wtk

adm nistration 40 m nutes before the start of the test t he conpounds
of the invention significantly reduce the tine spent |nnDbiIe, whi ch
i ndi cat esTHeNIT, or MTLirdapt dsdtihg @gletivichds. ard SarriEXKOMRIsEC -2 WVel @beRiatonin
MI, and MI2 receptor binding studg The MI1 or M2 receptor binding
exper i nerfés reeenea radiehgag:  Uke fgdipagtivag) petpigadnis| determimed qusing a “liquid
ref erenc The radioactivity retained is determ ned using
a I|qU|d%C%@$hf%1%ﬁ@g%n counter. 5 Conpetitive binding experinents

are then @r&npsatmde Giiding expariphancasire thei ogricd @uy ad fplRateessing RNPOIOOS Sest
A range of different con ratlons is. tested for each conpound., The
results COARBIIS RerdPEs af H& eA$TH icANESnEAtions ik Hestedotas sashisompandg Thigsults

to be detgrmia&bindi Hg affinil&! 85 é&%ﬁbﬁn&ﬁg{es&eﬁ ?&P@H& 18cf:d the

i nvention accordi ngly denonstrat ne or of the
ntlatonlnerglc bi ndi ng sites, those values bei ng < 10NI 10 By way of

le, .th d ned in has a 7nM. an
SR i dpedk B e DR o amRe. 2. 1as 2 S (ML) of TMand
bi ndi ng g4 uﬂyoﬁaﬁeﬁﬁth@mtew&ﬁne&@@ bERIFROHRE! Sth&éérvaldég bR RaviT2C

receptor is evaluated on nmenbrane preparations from cells stably
expr d8si Ay whrof eszepleothe coBmporad bhtainsd indxaapld 8dapat KiMT50af V¥ @d a

buf fer, %Hm%Tﬁ(ﬁ%g&&@lnlng 10mM MyCl2 and

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.

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.



0.1 %BSA, in the presence of [3Hl-nesulergine (1nM and 25 finol/n
of receptor. Non- specific binding is determined in the presence off
.M manserin. The reaction is stopped by the addition of 50nM TRI S
buffer, pH 7.4, followed by a filtratign step and 3 successive
rinses: the radioactivity bound to thélgénbranes remai ning 20 on the
filters (G-/B pretreated with 0.1 %PEl) is deternlned by I'iquid
scintil | &EXAMPEB FhtiAgtionTofcthe e andbpfitheihvs ry
of the invention haveggfflnltg for tEa 5- HTZC receptor, with K

val ues < 10M - EXA ot conpounds of the invention
on the circadian rhythnms of |oconotor activity of the rat The

i nvol venrent of nelatonin in the entrainnent, by day/nig

al t er nat i 3w, mmlwm@tméjnmlatwn l@thepqwr@nmwgﬂmday/rbglﬁ@wemanam, cd il majority
behavi ourg d)h%&lf)ﬁ%o Prbu% @r\é}n?cw an @%Flﬁavgc%ralt Cifc a ; % h 3 esdte 1 possh)le to

phar macol odi or ‘usein e searc

l'i gands. establigf { plelrdacdlofibe neaip i nes inathe séaecH ﬁ(ﬂ thtdSlﬂﬁ@ngUSgands
parameters and, in particular, on the circadian rhythns of |oconotor

act i vi ty, ThAHLERLs A dheaconanquas arejtrdischen BEmeous Rarapetery andy inpartipelar, on the
endogenoyg.iike ﬂgf'ﬂﬁ’ﬁ's Sﬁ} 18E&motoP aétm fxféfbﬁr % Fé?laﬁlfeflﬁ&&ﬁixggf tﬁg gawlty of the
rticu nanely the rat

conpounds on a ar experinenta
pl aced |mnwaypou9Mnmsmhakmhn (permanent dar kness), are eval uated.

Experi ment protocol nmo th oId mal e rats are subjected, as on a
they arr itydi atsﬂtdpiethegal%ﬁ‘ét ch cgmOWIgHn @ ByEP W FAPERnigH Enode]. grmely
per 24 homd S plaBedlid tempdht lsglfaﬁ&ﬁ (p%rrh&he%t WERKSSs), aHlaRbALiAn, they are

placed in cages fitted wth a wheel connected to a 15 recording
system in order to detect the phases of |oconotor activity and thus
nmoni t or

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

nychthemeral rhythms (LD) 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 (rthythm 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 rhythms of activity:
- entrainment of the activity rthythms by the light rhythm,
- 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,



nycht heneral rhythns (LD) or circadian rhythns (DD). As soon as the
rhythns recorded show stable entrainnent by the light cycle LD 12 :
.12, the rats are placed in permanent darkness (DD). Two to three
weeks | ater, when free running (rhythmrreflecting that of the
endogenous 20 clock) is clearly estabﬂ'éhed, the rats are given a
daily adm nistration of the conmpound to he tested. The observations
are made -bip demerstrafe by sprelriek avalpns dfe thistendey ohngcadianagtd von-gircadian (for

entrai nment_ of .t ctivity rhyth by the light rhythm -
disappearaﬁ%@”%ﬁgﬁﬁgpﬁjﬁ) ey ’Yﬁsepﬁ§?ﬂns in pernmanent darkness, 25
- entrainnment by the daily adm nistration of the conmpound; transitory
or durable effect. A software package nakes it possible: - to
measur e tBesulifuration and intensity of the activity, the period of the

r hyt hm of ' LR ree- i.n n rin . .
tr et ment e pemsBOhAEN Ak Brlotfon SREALURAP % S BoBREERE Mnaihe siggaian

ci r cadi anhgheh i@ theahéle@dinarpid §y@tem.exanpl e ul tradi an) conponents,
where present. Results The conpounds of the invention clearly appear
to all ow powerful action on the circadian 5 rhythmvia the

compound MR CTigh MM Gk a9 S ehavt our el model . the

| ight/dark cages test, which allows the anxiolytic activity’of t he
conmpounds.,to be denonstrated.. The apparatus consi sts of . pol.yvi nyl
boxbs. CoubF MR el eton e WHIed: et Betvaiurd madel; (e dighlpdechtss
lanp is placadcpRene hbenabRat abgtiy ofi Bl didigbidds FOBY adniRRskly of

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-[(2E)-2-(hydroxyimino)-2-(7-methoxy-1-
naphthyl)ethyl]acetamide (EXample 2) ....ooveevieiiiiiiiciececeeeee e 5¢g
WHheEat STAICH ..coueiiiiiee et et 20g

25 MaiZe SEATCH....iiieiiiiiiee ettt et et 20¢g



‘approxi mately 4000 lux in the centre of the box. An opaque plastic
tunnel separates the [|ight box fromthe dark box. The aninmals are
-tested individually for a session of 5 mnutes. The floor of each
box is cl eaned between each session. Aﬁ the start of each test, the
nmouse is placed in the tunnel, facing ?ﬁe dark box. The tinme spent
by the mopuse in the illum nated 15 box and the nunber of passages
through ti€tasemnel-—are-recor-ded-aft-er-the-first--ent-ry-i-nt-o-t-he- Hagk
box. Fol lagwi.ng: ini.stration of the conmpounds 30 m nutes before {he
otart of h@%%&?xg@r{j&&{}%% ............................................................................................ +

i ncrease Silie.ti.ne..spent..i.n.the.illuni.nated.cage..and.the. nunber. afg
passages %g%ough the tunnel, which denponstrates the anxiolytic
activity Hysgoxfpre éceélg'?ﬁ%UﬂdS'“O'f""t"he"'i'ﬂveﬂt'i"on'.""EXAI\/PL'E"'G"S .............. 2g
Phar maceuti cal conposition : Tablets 1000 tablets each containing a
dose of 5 ng of N (2E)-2-(hydroxyi m no)-2-(7-nmethoxy-I-

napht hyl ) et hyl ] acet am de (Exanpl e 2)

......................................... 20 g 25 Mai ze starch_
.. ... ............. 209 16- Lactose
... .......... 309 Magnesium
Stearat @ .. ...
............................................... 2 g Silica
19
Hydr oxypr opyl cel | ul ose

i .. ........... 29 17_ CLAMS 1- Conpounds of formula



Me (1), wherein: 5 R represents a linear or branched (Cl-C6)al kyl
group, a linear or branched (C -C6)al kenyl group, a linear or
.branched (C - C6)hal oal kyl group, a linear or branched

(g - C6) pol yhal oal kyl group, a (C3- CIOC ﬁloalkyl group, a
(C3-C8) cycl oal kyl -(C,-C6)al kyl group”irn"which the al kyl noiety may
be |linear or branched, an aryl group, an aryl- (C,-C6)al kyl group in
whi ch the al kyl nDiety may be |inear or branched, a heteroaryl 10
group or a heteroaryl-(C, -C6)al kyl g@géi&§? whi ch the al kyl noiety
may be |inear or branched, X repre group N-OR2 wherein R2
represents a hydrogen atomor a linear or branched (G -C6)al kyl
group, it being understood that: 15 - the oxinme =N-OR2 may be of Z or

E configuration - "aryl" means a phenyl, napht hyl or bi phenyl group,
- "heteraqar -cyclic aromatic group containing
from1l t(oi"?fy(l <H§§§8gﬁﬁ%uﬁR rected fron1oxygen sul phur and ni trogen,

it being possible for the aryl and heteroaryl groups so defined to be
substituted by from 20 1 to 3 groups selected fromlinear or
branched (Ci-06)al kyl, linear or branched -18 (Cl - C8)al koxy,
hydr oxy, carboxy, fornyl, nitro, cyano, |inean or branched
(C-C6) hal oal kyl, linear or branché - Gy ol v hal oal kyl
al kyl oxycarbonyl and hal ogen at ons, the|r enanti omers and
di ast ereoi soners, and aISO(ﬁddlt'on salts thereof with a

Me 0

wherein:

5 R represents a linear or branched (C;-Ce)alkyl group, a linear or branched (C;-Cg)alkenyl
group, a linear or branched (C;-Cg)haloalkyl group, a linear or branched
(C-Cs)polyhaloalkyl group, a (C3-Cg)cycloalkyl group, a (C3-Cg)cycloalkyl-(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

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

X represents a group N-OR, wherein R, represents a hydrogen atom or a linear or

branched (C-Cg)alkyl group,

it being understood that:
15 - the oxime =N-OR; may be of Z or E configuration,
- "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

20 1 to 3 groups selected from linear or branched (Ci-Ce)alkyl, linear or branched



‘5 pharmaceutically acceptable acid or base. 2- Conpounds of formula
(1) according to claim1, wherein Rl represents a linear or branched
.(Cl-Co6)al kyl group, their enantioncrs and di astereoi soners, and al so
addition salts thereof with a phar macigtl cally acceptabl e base. 3-
Compounds of fornmula (1) according to aim1l, wherein R2 represents
a nethyl group, 10 their enantioners and di astereoi soners, and al so
addi ti on sa(ﬁtlékﬂﬁﬂerxe(of hydioxh acarlhar mégewli caftby exaoept libdae Dasé)ramhed

Comaunds MR TaRic R haRelD, S BRI B SBEFSY Be

addi tion sdalggehaem@Qf with a pharmaceutically acceptable base 15
5- Conpound of fornula (1) according to claiml, which is
N-[ (2E) - 2- (hydr oxyi m no) - 2- (7-net hoxy-| -napht hyl ) et hyl ] acet am de,

and al so aclﬂé&'é%ﬁ@&h%x% Bﬁ‘frcﬁé’sfter 1%&1& %H@r Qi@&eéﬁdng@rl 'th? E@@BPW{@ a

base. 6- Process preparation of e co

accor di ng tphaghaenichlly ackepiabid &1id s€lshse.n t hat there is used as
starting material the conmpound of forrmula (11): OH Me~~ (11), 20
19- which is subjected to the action of nesyl chloride to yield the

conmpound 20fconhQfueé dr (hinhdia (BFORBMEng ML/ 1, wherein R, represents a linear or
branched (C;-Cg)alkyl group, their enantiomers and diastereoisomers, and also addition

salts thereof with a pharmaceutically acceptable base.

3- Compounds of formula (I) according to claim 1, wherein R, represents a methyl group,
10 their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable base.

4- Compounds of formula (I) according to claim 1, wherein R, represents a hydrogen
atom, 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-[(2E)-2-(hydroxyimino)-2-
(7-methoxy-1-naphthyl)ethyl]acetamide, and also addition salts thereof with a

pharmaceutically acceptable base.

6- 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 (I1):

OH

(1D,

20



N/ (I1l), which is placed in a basic nediumto yield the conpound

of formula (IV): M w / I \ (I1V), s whichis subjected to
~oxidation to yield the compound of fornmula (V): 0 Me~O1 \ which is
subj ected to the action of trinethylsi lﬁl cyanide to yield the
conmpound of formula (VI): SiMe, OCN"“"Me~O/ ( \ 10 which is

subj ected to reduction to yield the conpound of formula (VIIl): -20-

HO NH2  Mewvhichhisc puliiected 1ip elbe egrtios phaneset i dbiorste theviddntheunempdund of

formula Rl m%:gﬁgrein Rl is as defined in claiml, to yield the
conmpound of ToOf “(VI11): HO NHCORI

0SO,Me
O
Me/
(Im),

which is placed in a basic medium to yield the compound of formula (IV):

=

O
Me/
(Iv),

which is subjected to oxidation to yield the compound of formula (V):

0O
o’
¢)
Me/
V),

which is subjected to the action of trimethylsilyl cyanide to yield the compound of
formula (VI):

(VD,
10

which is subjected to reduction to yield the compound of formula (VII):



Mel \ / (MI1Il), 5 wherein R is as defined hereinbefore, which is
subj ected to the action of potassium chlorochromate to yield the
-conpound of fornmula (1X): O NHCORL Me~O (DC), wherein R 1is as
defined hereinbefore, 10 with which thgée i s condensed the conpound
of fornmula R20-NH2, wherein R) is as "defined in claiml, to yield
t he conpound of fornula (1), which may be purified according to a
conventional separation techni que, Hfich s _converted, if desired,
intoits addition salts with a pharmaceuti cHby acceptable acid or
base, and which is separate where appropriate, into its isoners
according to a conventiqpad” Separathen tachni que. 15 7-

Phar maceuti cal conpositions conp Ieast‘&ﬁf conpound of
formula (1) according to any s 1 t&¥%:0r an addition
salt thereof with a pharmaceuti caMy accept abl e base in
conbination with one or nore pharmaceutically acceptable excipients.
8- Pharnmaceutical conpositions according to claim7 for use in the

manuf act ur ek is%@je%%ga% &ﬁi&%&f%édﬁ%ﬁ&h& QF 85 PR, ¢8I, wherein R, s as

ncl at oni nergi ¢ system 9- Pharnaceut | conposi tions accordi ng
clai m 7 f ordetised inrclaitvel , namisldite wompofind efefdincaag€Wtlf): f or t he treat nent
of sleep disorders, stress, anxiety, major depression or

HO
NHCOR,

(VIID),

5 wherein R is as defined hereinbefore,

which is subjected to the action of potassium chlorochromate to yield the compound of

formula (IX):
@)
NHCOR,
@)
Me/
(IX),
wherein R, is as defined hereinbefore,
10 with which there is condensed the compound of formula R,O-NH,, wherein R, is as

defined in claim 1, 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.

15 7- Pharmaceutical compositions comprising at least one compound of formula (I)

according to any one of claims 1 to 5 or an addition salt thereof with a pharmaceutically



‘seasonal affective disorder, cardiovascul ar pathol ogi es, pathol ogi es

of the digestive system insomia and fatigue due to jetlag,

-schi zophreni a, panic attacks, nelancholia, appetite disorders,

obesity, insomia, psychotic disorders,, epilepsy, diabetes, 10

Par ki nson' s di sease, senile denentia,'géfious di sorders associ at ed

with normal or pathol ogical ageing, migraine, nenory |oss,

Al zhei ner ' sicegpiede ebase erelsomibingtipe uvithi ore di streephsiroacesisirallyl acceptable

dysfunctions,. as.ovul ati on-inhi bitors or imunonodul ators, or for
Sxbipients,

the treat ment POf " tancer s.

8- Pharmaceutical compositions according to claim 7 for use in the manufacture of

medicaments for treating disorders of the melatoninergic system.

5 9- Pharmaceutical compositions according to claim 7 for use in the manufacture of
medicaments for the treatment of sleep disorders, stress, anxiety, major depression or
seasonal affective disorder, cardiovascular pathologies, pathologies of the digestive
system, insomnia and fatigue due to jetlag, schizophrenia, panic attacks, melancholia,
appetite disorders, obesity, insomnia, psychotic disorders, epilepsy, diabetes,

10 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.



