-1- NEW NAPHTHALENE COVPOUNDS, A PROCESS FOR THEI R PREPARATI ON AND
PHARMACEUTI CAL COVPCSI TI ONS CONTAI NI NG-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 nel atoninergie receptors.
5 Nunerous studies in the |last ten years have denonstrated the key
rol e of atonin (Nacetyl-5-nmethoxytryptamne) in nman .
physi opa'?lﬁ“t?l BFCTE N VERIOROTRRE HhdeVnnafiEhalat supRPndyi %caonra?ﬁss for their

ThEANS. gyl fanlid BdeaBUik ) SHRLLioNOUEY Rhing 0 tO the fact

that it iIs rapldly ne ' sed. interest therefore lies in the
possibillty of prOV|d|ng the clinician with nmelatonin analogues t hat

are netabglical re stabl e,. that have an oni st o oni st
oeho aatde SwolndPoing b ipiainn Aoy et Bo ey SuuRnE Psmueplogical

that is %ﬁ%&ﬂeﬁgnctsqelhmgtoqﬁelaﬂagm@ la}yasptbfs.self In addition to their
beneficial action on circadian rhythm di sorders (J. Neurosurg. 1985,

63, pp. 321-341) and sleep di sorders (Psychopharnacology, 1990, 100.

222- i ganpds.o e at oni n e t ave valuabl e .
har macorgitat SRBESIT s AR 7 B8 B0 e R MR LB IR ol BRlafonin ov-
system esaelsahdihoxaiyp@hlid)Gn afddy pRY4ipsaedIodital éﬂﬁﬁéﬂal a@ﬁ in the control of
(Neur ophar macol ogy of Pi neal Secretions, 1990, 264-272)

and anal ggg@ctéarpﬂtyam |I@§1aéiﬁh%rlﬁﬂépp§mﬁwevqrgawmgzp %1 ppact ilzngan’ﬁpléb/
65, pp. S5l KRN TR esP ncF O SR (B BOSEMRS drbroiE bEicidg e

pp 170 Iigtonifihasie gosnhaiure sneboticalysmottenabis tthatiade asbporistyoriantagOnist

respect o certal cancers (Melatonin - ni cal Perspectives, Oxford
Uni vePsi fbaf@?t@fsgn thegmay bs expeded i ave&/gﬁwww st Bie s upgrior othat of

pp. 714- f0omBhaketies (Cinical Endocrinol ogy, 1986, 24, pp.
359-364), and in the treatnment of obesity (Internatlonal Jour nal of

Eating Di sorders 1996, 20 (4), pp 443 446) . those varlous effects
oot T et SR T L 190 E5ORT Rt
r ecepgﬁrﬂquﬁl @ 8kch @%orﬁ@&%?ﬁﬁ@h@n@efco@g@dﬂm tlb@t pA12DPDNE), ligands
(Tr ends of ?ﬁenr%gﬁltonlri%lb1syg-tgr?15have Valuable pharmacologlcal 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



WO 97. 04094). For various species, including mammals, it has been
possi ble for some of those receptors to be |ocated and characteri sed.
.In order to be able to understand the -2- physiological functions

of those receptors better, it is of great advantage to have avail abl e
sel ective |ligands. Moreover, such conpﬁ%nds, by interacting
selectively with one or other of those receptors, may be excell ent
medi camembgsiblgidah&inctioms efi thosel nacdphars begat itendf gfeapatvaniaggiebave available
associ ated, wi.th..th | at oni ner gi c system .sone .of ich have been
rent s onedelebbybliEadsi Hatop e Mot mAROS ey T EFE RS RELCHB St 68 BT
the presethbRVRBEMOR, B B ExRIVEA! MedikhRBds 8 I hidigl TRhaLeR Rt of
receptors. They noreovér have a strong affinity for the 5-1IT2c

r ecept or ,pathiolagiesh associatede ffithe ttheo fmelationtnerai¢ riysteme somupeft wbshobser \beeh
inth casetof | atoninergic receptors, especially in 10the field of
depre si&W?lfﬁ?gggﬁgbifically, the present invention relates to the

conpounds of formula (1): O wherein: Rl represents a |linear or

branched (Cl -C6)al kyl group, a linear or branched (Cl-C6)al kenyl
Besides the fact that they are new, the compounds of the present invention exhibit a very

strong affinity for melatonin receptors.

They moreover have a strong affinity for 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,



15 group, a linear or branched (Cl-C6)hal oal kyl group, a |inear or
branched (G -C6) pol yhal oal kyl group, a (C3-C8)cycl oal kyl group, a
.(C&3-B)cycloal kyl - (Cl -C6)al kyl group in which the alkyl noiety nmay be
| i near or branched, an aryl group, an aryl (G -C6)al kyl group in which
the al kyl noiety may be |inear or br anched, a het eroaryl group or a
het er oaryl- (Cl- C6) al kyl group in which the alkyl noiety may be |inear
or branched, -3- it being understood that: "aryl" means a phenyl,

na ht hyl roup, "heteroaryl " means any nono- or
Peyeli ot bt eont ai m

-cycli ‘containing froml to 3 hetero atons sel ected
fron1oxygen sul phur and nitrogen, 5it being possible for the aryl
and heteroaryl groups so defined to be substituted by from1 to 3
groups sel &uyldndans mphémydarapbthybordrpteas] g@p CG) aI kyI | i near or

P moar o TSP ol P ar G0 Mnald o TR 1% 3 etr
(G - C6) pol yiBals@alekitd frotd dlgex wamhbPmMd nigbgkn)al ogen atoms, 10to their

enanti oners and dlastere0|soners and al so to addition salts t her eof
with & pHabetag @efﬁﬁllda[ﬁvrytha@%@ﬂébﬁ@rmlcgrwpsmwﬁnmge substituted by from 1

pharnaceqé galyly, ggcgagﬁaP'Eo Ch dga <§r nﬁﬁ%ﬁpigﬁﬁg¥@q§§- f%%dwyﬁﬁWF@ed

non- limting~ex droc | orre aci

aci d, thSJplﬂa)ulkbx@zpl dlydmgat i carbokd, fofinf/l, Uodigacetimoaciltheal aet i Granched
aci d, pyrUV|c}$§wﬁa¢na onic acid, succinic acid, 15glutaric acid,

fumaric 46§ i lineak pr branghes € fedpplylalealkyd. alkyloxyensbanybped halogen

oxal i ¢ aci g, met hanesul phoni ¢ acid, canphoric acid etc.. Anong the
pharnaceutlcally accept abl e bases t her e may be ment i oned by way of
non-limting exanple sodlun1hydrOX|de pot assi um hydr oxi de,

r m.ne etc
triet hyI amtﬂelr etngnttlorrtl)&ts an% d{e]lsteremsomers and also to addition salts therecof 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.



20 Preferred conpounds of the invention are conpounds of formula (1)
wherein R represents a |inear or branched (G -C6)al kyl group such
.as, for exanple, a nethyl or ethyl group; or a (C3-C8)cycloal kyl
group such as, for exanple, a cyclopropyl or cyclobutyl group; or a
pol yhal oal kyl group such as, for exanpl® a fluoronmethyl group. - 4
- The invention even nore specifically relates to the conpounds which
are N12-fluoro-2-(7- mnethoxy- I-naphthyl)ethylfacetanide

N p-fl -2-(7-meth - | - th

N o 1 tor BRm iR engiiors e S e b RGBS plirtess DokaPate 2
N[ 2- f | uorfetRokyl1 blﬁtﬁ%])}ethﬂ»l]ac@@ﬁﬁ&éqw D2 triorb-2- @ﬁkﬁb@@%@%ﬁéﬁmde
N-[3-fluoro-2-(7- mnmethoxy- - napht hyl ) pr op acetam dc

- f | uor o- NrpBrnpmids; §-4ffuaretZHgxmpethpxy-hanshlithyl)gt ylﬂﬂ}@bsprq;aoeqaabnmmldmd
l
Nats of BIEHb A R B SR S S S RV PR

acceptsabIrﬁeth@s;e1fn@pmgamprbpylmeaimcnbaatﬂ®fro B -8 {0 ethox il Shaphthyl)-
invention relates also to process for the preparation of the

conpound REPPH Beetamide(ang V- H}ﬂmr@rﬂ plBetwyyi lsn&phﬁwé)bv@ila@eé@mdﬁ t hat

there is used as starting material the conpound of forrmula (I11):
wherein R2 is as defined for Ibrinula (1), which is subjected to the
acti on ofTHehaddidempaaled o6fpréforradil @nifohsl of wheneicnti&h Wish as phfndeditivaldy

for formul a i eld the conpaound of formula (1), which nay be
pur|f|edzﬁﬁﬁ%#@?Wﬁe@%nhmbBﬁv%ﬁﬁpﬁﬁgm“§€ﬁ%F§P1on t echni que, which is
converted, if desired, into its addition salts with a
pharnaceutically acceptable acid or base, and which is separated,

wher e apprhepnyeartien rélates also o hmssfoaﬁteqndpargtmmoféthe compodridoriaformula (1),
separ, t|o t.echni que. . An adv us enbodi nent rel ates t 0Cess
For e SitiEPREr S shae a3t P gRrihn i e B Do RIbOGE of
represen&&mgﬂéumpar or branched (C -C6)al kyl group substituted by
one or nore fluorine atons, which process is characterised in that
there is used as starting material the compound of forrmula (I111):

R,

NH,

0
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):



- 5 - wherein RL is as defined for fornmula (1) and R represents a
| i near or branched (Cl -C6)al kyl group substituted by one or nore OH
_groups, which is subjected to the action of nethanesul phonyl
chloride to yield the conmpound of 5fornula (1V): wherein 121 is as
defined for formula (1) and R represehis a linear or branched
(Cl-Co)al kyl group substituted by one or nore OSO2M: groups,

which is subjected to the action of tetrabytylastnoniumfluoride to
yield the conpound of tofornula (I/a), a parficul MHEdse of the
conpounds of formula (1): wherein W2 reprilesents a |inear or
branched (Cl -C6)al kyl group su ' ethby”"9ne or nore fluorine

at ons, (1),

wherein R is as defined for formula (I) and R represents a linear or branched (C;-Cg)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,
O
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,
0
Me/
(lVa),

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.



whi ch conmpounds of fornmula (1/a) may be purified according to a
conventional separation 15 techni que, which are converted, if
~desired, into their addition salts wth a pharnmaceutically acceptable
acid or base, and which are separated, where appropriate, into their

i somers according to a conventional sep@ration technique. - 6 - the
conpounds of formulae (I1) and (I11) are either comrercially

avai | abl el'ter caapoudds @ftfaimede Pi) the (T8 sercigki kb@éehekdlallhavalableUsi Bgh be
conventional, chem cal reactions described in the literature. o
Phar macol Btaieed bxsthgdgrsen skifed snihs stiimesony erdionph s tnicsh raggonsiisagribed in
themto R, dlphs, to 5 have strong selective affinity for nmelatonin
receptors ancf to have significant activities in respect of the

central nervous system and, in particular, there have been found

t herapeutjc properties in _respect of s|eep disorders, antidepressive,
anxi ol yt iﬂé{a”g?ﬁoﬁﬁiﬁé Addy Of Oé?%uﬁé%?‘lctiﬁﬁ%‘ﬁélﬂ?li‘ ggs AW IheB P bF @Loxigy to
respegt af @kehALsd&ihalir@ity fRARADBHIN fcdfRoRSn8 b BRld §igﬁfﬁcﬁma§cti§/ﬂf%s in
conpounds of the invention dare useful in the treatnent stress,

sl eep 1Q0espesioridbe s¢ntmhrémbdys systeas @and] inghftentdryibeati moe Heen fundrdjepapeutic
depression, cardiovascul ar pat hal ogi es, t hol ogi es .of the digestjve
system iTYEHATa BAGPFST P L?geeau 59K e‘iselaflg%,prgsé‘ﬁ 7 BFRP BT anfpsyFiotic and
at t acks, aﬂﬂ[g@ﬂ@t}ﬁbp@ieﬁﬁﬁ@tprbﬁer%ss% d8épect @PasIckIbirchlREOAMERbling it to be
psychotic disorders, epilepsy, diabetes, Parkinson's disease, Senile
dement i a,esighkished dhaitboeatepainds sbthedneshtinn rte wisfulanh ther trgpampit] Sgiressl sleep
agei ng, nigaraine nory | os d.Al zheiper's 15 di,sease, and..in

cer egrgal rgé%%éga??%g‘ydi %egsro 3? sa%ﬁftﬁvean&g§%g‘$r FT 808t deRtEssiiny ycardipvascular
appears tatilogids, tpagtalopat of the dpespauBEterdf idsb@nlan¥@nifthighcCam RE jetlag,
used in sexual dysfunctions, that they have ovulation-inhibiting and.
i mrunono deMARRNg I mepisr attagks, mdanchelia, pRpSHtedipofiste abesilyl inspanias peychatic
the trea f.0 rs: T il pr o] '
the 1 oat menror RPEE Gabetes, PECROED I PSR ol B0y
sl eep di sssodiatesl, withrmbirawlasic patholopiebhadedg, esigrahad, hodmgiyel®sOhnd Mézheimer’s

di gestive,system.ins ia and fatigue due to jet|ag, appetite .
di sor'der 155%58’ 6‘{33’?1 W%m&fcgﬁﬂ%a 0 F?egrb@ﬁ’ﬁ}%ﬁﬁ rﬁfg 9\5_9"1“1“5@: b aerRsarsibgty i
t reat menireQindiRiBE IRBHARR! ANhe $RRAGNRLafbE @6dd ARG HEINADE, %ﬂl@ﬁqgey
di sorders. ‘I‘he present invention relates also to phdarnaceutica
conposi t haysoudatpm-ishibifirgt andagasuroned2btiog ppapertiesaind foat i yaméyl poentially
its own ar igr;l.c nb%ﬁnaz\ti on fWi th one or nore pharnaceutically
accept abPg '@ clflg%lee fegment olpancers.

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.



Anong the pharmaceutical conpositions according to the invention
there may be nentioned nore especially those that are suitable for
_oral, parenteral, nasal, per- or trans-cutaneous, rectal, perlingual,
ocul ar or respiratory admini stration and espeC|aIIy tablets or
dragees, sublingual tablets, sachets, paquets, capsules, gl ossettes,

| ozenges, suppositories, 5creans, ointnents dermal gels, and

dri nkabl eAmong rﬂﬁéCﬁl&Jﬁh&C@&ﬁﬁﬂUb@ﬁposTﬂﬂﬁlsdmgﬁngf aol € aeearich rlﬁeﬂ'eoniaﬁebe
sex, age and, wei ght of the patient, the route of adm nistration

nat ur e ofm?lﬁ’é’n?‘ill Broap ewperially ﬁl%ﬂse dhat gre Bhtahleyionembasenieral, nasl.rrekt e Wims-

ranges fr 1 t
i i strarrsag, R feofip St oF Btpabfl AFnRiraTR Bnd sopeciply ey or
do not | idmagées,tsubling@my tabdofs, s&ﬂEXsamspdllfetsl .capsules, glossettes, lozenges, suppositories,
N P-fl uoro-2-(7-methory-1- napht eth | acet am de Step

2-(7-Ne twawsiowaamtﬁﬁy cyRgley F ﬁ%{ ﬁ?l%ﬁ@ﬁ%‘?@eém@?ul%t hoxy- 1

- napht hypet hanol (25 mml) and triethylamne (30 mml) are dissolved
in 50 m of dichloronethane and the reaction mxture is cooled to OC
usi ng an Thseddsagh vanes pecardingrib dibe (88, mpolapd i weiglidef tidr ppiienit,stheardte of
t he reactlon nl turﬁlls Sti erature for 2 hours

and ¢ hon HOUPRERIH, B o R yBiraRine B Banio Hanasetired fisRes and
Wi th 1M hyieheo Glok00.0¢ ndClod SHdroli ARGt BEMOYE ddminRkElionsdr i €d over
magnesi um sul phate and evaporated. The oil obtained is precipitated
froma m xture of diethyl ether/petroleun1ether (1/1). The title

b 0uct A e G RIRT BAEL | Lo P g Trom

7- Met hoxy- 1- vi nyl napht hal ene The conmpound obtalned in Step A (21.4
mmol) is dissolved in 120 m of tetrahydrofuran, and potassium
tert-butylate (64.2 mol) is added in small portions. After stirring

for 30 Meddbiife § NATRGR o b SPRERIY-Pnablithyieaiffjaelallish ure 18

evaporateu. —aryness

f

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



- 8 - residue obtained is taken up in 150 m of water and the aqueous
phase is extracted twice with 60 m of diethyl ether. The organic
_phase is washed with water, dried over nmagnesi um sul phate,

decol ouri sed on vegetabl e carbon and evaporated. The residue obtained
is purified on silica gel (eluant: petrbteumether) to yield the

title product in the formof a yellowoil. Step C 1 -(2-Bro

mo- | - f | uaesiéadyBainedss iy 0pphtlbahendg Whe sdnheugeecabiphhdeed ckitadbe®pride
(5.4 mmol ). is dissaolved in 25 m of dichloronethanc, and then the
resul ti ngN%lbﬁ?tmirPfi diethyb| sdlpry d hgcoigapisgpliasei sevBahed. wWithi Beiy drpheover

tri hydrol | uoriids %ﬂi@&%e,n'ﬁ@é&loﬁﬁgd A %gg@ﬁgg@ﬁg; m,f¢ &Qgég{éﬁ&hgﬁsidue

added. The Teaction mxture I's stir m nut e

for 12 haobtsnat isgbified tontséiqpegchiclnent: Jdimleumaethicyrio niedt uietiils ppauctet the
into ice-cold.water, peutralised using 28 % amoni a sol uti on and
extract e OWPﬁaéf?@WSﬁorret hane. The organic phase is washed with 0.1M
hydrochloric acid solution, with 5 % sodi um hydrogen carbonate
solution and with water. The organic phase is dried over magnesi um

sul phat e, andSteh& :sol-(2eBrome-leflapoetitydd7-ofdthenysephthadereed 15pressure.
The residue obtained is purified by chromatography on silica gel
(eluant: petroleum ether/dichloronethane 9/1) to yield the title

product iThetddghpgofidobiair®dah ®Mp Bi (5.4 BaRM) & dissolved in 25 ml of dichloromethane,
1- (2- Azi do- 1-f I uor oet hyD- 7- met hoxynapht hal ene Sodi um azi de (15.3

mol ) i s a8dsiendag sesulling rolusfondisneedlyd flor Airiusing rat icabbatlyl Anrblag e

brom de i Ixture.is,; h ed at 70C,f.or. 20 30
o oot o, e Borl R (8613 B dnk A B A Frilgad B B ard Giadd” The eallton
di netiby| feikturerigstirréds fdrhEn nacided 200U tahe foi X2 Motrsi & hbiefte@dmpbrafi@E The

for 2 hours., At the end of the reaction, 40 nil of ,vvatero are added
and the ASAEOHINISAER & Pared 11 dqcespld waigrereualisRg wingE8 36 apmpsyia satydon
organi ¢ pRaseiriFed HRA MARIGHMEAD HMRYLH i Gl bifih Y i
then with wat ér,e(%s r?@g&anﬁﬂas evapogﬁggmﬁgfeﬁa%%ggg%db g%@y@ﬁ?&eﬁ?r&
yi el d t hecitdi olwiopr eithck % sodivne hfydrogeo tarbo2By eblition 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.



Step E: 2-Fl uoro-2-(7-nmethoxy- 1- napht hypet hyl arni ne hydrochl ori de

Al um nium chloride (80 mml ), dissolved in 200 m of anhydrous ether,
is added to a suspension of lithium alum nium hydride (80 innol) at
OCin 300 M of anhydrous ether. After stirring for 10 m nutes, the
conmpound obtained in Step D (20 nmol),-¥Yissolved in 5 200 nl of
anhydrous ether, is added. After 30 mnutes. the mxture is

hydrol ysed, i$teplR 25Pludré24t7anathdxyl tithphehi 1 @Rylathih By ErodhléMide

hydr oxi de solution (250 nmol). The inorganic precipitate fornmed is
then filtered off and washed with copi ous anbunts of ether. The

resi due o I [ IS qt: [ t.

aqueous pjﬁlggiéﬁ;agl gfg%ﬁﬁa%?gggﬁ%ﬁ(?% (glggg hl%g r%@h}éﬁgg %gésggtﬁlgré I%E‘%‘%eéi ‘liosa
t hen was haspensivh ofiditlenm adweduramgddde Gdcamol)rdt9Hed,in 800 nilsoftankydrous ether.
treated W th gaseous |1 Cl and evaporated. The oil obtained is . .
preci pit \%%ﬁ g gqrhm Miplgs, the WRE gbtasrgdoing ¥er O (44 maepl), dissolved in
filtered f i Y, i . : :
o R T Ryt T B TS e Srdrshing. i the
obt ai ned dohll Satemng Willo cawtion) Ysing solismdiydeakidn sautivn {AMemol). The inorganic
wat er/ et hyl .15 acet at.e. (,25 7 ) _cooled,ta 0C. .Potassium

car bonat é% G(Cé%‘%%g?rfnquls écﬁﬁté g%{eﬁ?ﬁdor% Fi‘é‘ﬁ ‘?ﬁsgﬁl/ (Wit PP e ARSI inpS  ofher s The
added dr opsMigeoBi@intd efdraaaporafiodsxhiinup iRatdt AR dgSecstlsipha®is extracted
vigorously for 30 mnutes at anbient tenperature. The two phases are
separ at edVifthdli¢erosictune ¢ Thaseanis whsiseds viheth Washkl agitbowsater, dried and
hydr gghl ot of| ti then with er.. After drying.over. .
magnedi ueesp el R HER R DR oltebls RSk, Al 33 Wied i
pr essur e predfysitateisiroiu etiol taactne intl She peeipshl foimatisf il BofMutier ficBén and
t ol uene/ cycl ohexape (5/5) to yield the title product in the formof a
white solf Qﬂl.re%ﬁt?ﬂﬁépoi nt: 128-130C El enental m croanal ysis: % CHN
25Cal cul at ed: 68. 956175. 36 Found: 68. 406. 145. 19

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



- 10 - Exanple 2:

N[ 2- Fl um 9- 2- ( 7- met hoxy- 1- napht hyl ) et hyl ] pr opanam 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 formof18-white solid. 5Melting point:
139- 141C El enental m croanal ysis: Cal cul at ed: 69. 806. 595. 09

Found: 69. BGmplt 3: V¥-[2-Fhex@rP(Bmethoxy-1-naphthyl)ethyl]propanamide

N p- Fl uor o- 2- ( 7- met hoxy- | - napht hyDet hyl i cycl opr opanecar boxam de The
procedure is as in Exanple 1, replacing the acetyl chloride in Step F
by cyclo | ari ti : r ystald, i

vl ohexon PG It B RranE 1t SRl QR k] BRI e Py 68 oy
115- 117C dhikldentht ditle mredueg madry sthBised/diChi\cychdleuhat édobthind6 63 e B#m of a
Found: 70. 916214. 68 Exanpl e 4:

N- 12- FI udY§2oe- r net hoxy- 1- napht hyl ) et hyl | evcl obut aneear | i oxami de
20The spr oggaus 8oine B9-id1oExanmple 1, replacing the acetyl chloride in

Step F by cycl obutanoyl
Elemental microanalysis:

% C H N
Calculated: 69.80 6.59 5.09
Found: 69.80 6.71 5.12

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




chloride. The title product, recrystallised fromcycl ohexane, is
obtained in the formof a white solid. Melting point: 112-114C

_El emental mcroanalysis: Calculated: 71.74 6.69 4.65 Found: 71.66
6.78 4.51 5 Exanple 5:

N- 13- Fl uor o- 247- net hoxy- 1- napht hyl ) pr opyl-l acet ani de Step A:

3- Ami no- 2- (7- met hory- 1- napht hyl ) - | - propanol hydrochl ori de Al um ni um
chl ori de E8Remabhijcroaiadstl ved in 200 m of anhydrous ether, is added
to a suspension of Iithium alym nium hydride (80 nmmol) at 0C in 300
m of anhydrous ether. After %t i rriﬁg for 10/"m nutes, et hyl

cyano(7-met hoxy- 1 -naphibyl) acet aye,(20 mpl), 4.65
Found: 71.66 6.78 4.51
5  Example 5: N-[3-Fluore-2-(7-methoxy-1-naphthyl)propyljacetamide

10

15

20

25

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),
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
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

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
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



10 dissolved in 200 M of anhydrous ether, is added After 30 m nutes,
the mxture is hydrolysed, in the cold state and wth caution, using
~sodi um hydroxi de solution (250 mmpl ). The inorganic precipitate
formed is then filtered off and washed with copi ous anounts of ether.
The residue obtained after evaporationlgs taken up in water and the
aqueous phase is extracted wi th dichl oronethane. The organic phase is
t hen was hreducat tpfesidrewdithe residiie i odchimdddis deg pdtallisddson aBnlttlet thefeld the title
treated with gaseous HCf'L and evaporated. The oil obtained is

preci pi teﬁr%‘%i““;%%rb g‘?rﬁi/‘i’ aa\i’g’ct%lﬁ(éldand the precipitate fornmed is
littered 9, Lndey SUctisop and then recrystallised fromacetonitrile
to yield e e product in the formof a white solid. Melting

poi nt: 164-166C 20Step B:

N- 13- Hydr oxy-2- ( 75 mej hoxy- 1- napht hyl ) pr opy) | acet am de The conpound
obt ai ned in s‘é&é&x (isz pyni @h%?ge% -4-Halahtiﬁ/!29mr§ﬂ grethapesplpbongte
acetate (25 nml/75 m) cooled to OC. Potassium carbonate (60 mpl) is

added, and then acetyl chloride (26 nmol) is added dropw se to the
r eact von Thexompeundrpletaimiest inubepiBs (1919 mmed) ividgoolyed iny1Glom! 80dichlowneshate,

anbient te rature.. Jhe t es e separated.a 250r gani

phase is tﬂ%@ﬁé‘ﬁ“ﬁ @ﬁ%%lﬁu%gﬁé aﬁggg‘%éﬁf@% & %%ql%d]g)o{)%spﬁ)‘ﬁg éﬂdc‘? ﬁ@tr}i‘
Wi th wat eVethddes@lphetyy icArid¥ €16 8RENEIS iidHhes U RkiadBpwid &nd HeL i GulRNaSBrred
is evaporated under - 12 - reduced pressure. The residue obtained is

recryst alaf pEbIENf femroaataicoler tlp imiautes. 44t Hlecendhal the tréastipr.odie enixiuse isheoured

f or m of j .4 (A -POJ : 6 C . . .
57 At y st 39 i oralR ohig 18 ated i8PD SRS AR orke acid solutiqn, then syigh
conpaund 5c%tsailinedhydroSéregarBoraldds Butioibdnd with thiass OThe Brdanicf@sdrls thén dried

di chl oronet hane, triethylamne (16.8 mnol) is added and the sol ution
i s cool edd shacevroriaiedain theecolthigte. Niberpih eQtaingh AT cranostioness (precipitated
mol ) isghe j : ] i 4. R t i,
onpbr at o0 PLEC IR EARMS GO AR LDGUTEADH b o BhbR b R redTRaftd and
i s pour edidlds the Wt erodanidnttlefoomgdnivehipphsaié. i s washed with 0. 5N

hydr ochl zrgi;c aci d §§I gtol’\g)gl then with 10 5 % sodi um hydr ogen
car bonat J L et h wat er. The organi c phase is then dried
and then evaporated in the cold state. The oil obtained after
evaporation is precipitated fromether. The precipitate obtained is
filtdfed of f StepiBr NrEI-Fhrorbt-(TnmethosgrlysaptithyBpcbpatidcetamidts t he
title product in the formof a white solid. Melting point: 104-106C
15Step |1: AH3-Fl uoro-2-(7-nmethoxy- 1- napht hyl) propyl | acet am de
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




Tetrabut yl ammoni um fluoride (25.6 mmol) is added to a solution of the

conpound obtained in Step C (8.5 muvol) in 20 mM of anhydrous

“tetrahydrofuran. The resulting solution is stirred at anbi ent

tenperature for 48 hours. The reaction m xture is poured into water
and extracted twice with 50 nl of dietHyl- ether. 20 The organic phase
is dried over magnesi um sul phate. The oil obtained after evaporating
of f the dotanswie 6t <2-Plueirti/B{B3-Anosd-2i(Tan@Rbxy-einaphtliyl)propyljacetamide

acet one/ cycl ohexane 4/6) to yield, after recrystallisation from

cycl ohexane, the title product in the formof a white solid. Melting
oi nt: 87-89G¢en AL3 .

IC2)- Fl uor o- N 13‘Te'PlT0r o3 % ﬂﬂlﬁl olgf;thf x%ap‘ﬁa%hfh’%rlo%l})lpﬁlé%ltlg’ndlrgghlglgf) A

3- Anmi no- 2- ( 7- met hoxy- | - napht hyl ) - 1- propanol hydrochl ori de Al um' ni uh

chloride (.80 | ved . in,.20 of .an r ous ethe

to a sus pélﬁgﬁ“BHmo%hl?‘i“{l%f ‘ﬂ}nqﬁsﬂﬁﬂ H;‘Hr%ogem[]gg aﬂ%%ir?usa?t 1? ﬁg tO a
m  of ( 3nw§ﬁﬁas&§n %av r'l;iglg%r%iha@y n&fggglg a?@ﬂxder %;@qne}lar) a%grgsngggggﬂlog%hgydr%s ether.
cyano met hoxy- ,

a%hydﬁ ous‘\itftrh%z’rmg stJadGeuilmWSt enetBﬁ Wamuﬂemethbh}?lmaphﬂmyéawsate (20 mmol),

hydr ol ys n,t.he tate . and th ca ium

hydr oxi déids% ij lgnz@rgg depia §t e&r ésaﬁlﬁé dgr%@? ?{)jgtpﬁl Sr hehgyxfuge is
then fil theaeyselif i@ndleWasibestat bhd CRIK Oéﬁméﬂmﬁ@fn‘g 96di8hh@YdroXf# solution
resi due obtained after evaporation is taken g in water and the 10

aqueous phsBMOY). dRe ingrgandc piecipitdicdhmadisdh red pff and geashed yithsepipgs
w th gasanvute dh dRE The delidie TORLEE DI ShAT N wh e wBh MEEHSE e
f r omiet hphuacetphhe 1aredtrﬁ<hed piithcligilbmhrtHaac Mtk bigathic|phaseed tﬂéﬂ‘ wH§Hde rwith
suction and then recrystal]lised fromacetonitrile to yield the title
pr oduct i"Yi‘“irhg“?%? 6?60 %?5 énd d¢ then tegtageyith ggsqes J%CI ang avapgatedt Ehe
compound bt en '} regpiae R Aot BRCHSY L ERRY B ATHAGed O
wat er / et hypdlerapeticat snd(thén ndbtyatallide)l fomo hedortitil® @ yiPhl ths sitla praiucbinrthé éorm
(60 nmol )fawhatggg dy and t hen

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




fluoroacetyl chloride (26 nmmol) is added dropwi sc to the reaction

m xture. The m xture is 20 stirred vigorously for 30 m nutes at

_anbi ent tenperature. 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 nagnesiuﬁﬁsulphate, t he organi ¢ phase

i s evaporated under reduced pressure. The residue obtained is
recrystal | i seStep om 3H (Fhopoagetyl)ahime]-2t0-nethlosly-U heaphthygprepotiuct i n
the formof a white SO|Id 5 Meltlng point: 49-51C - 14 - Step C

3- [ (Fl uor oacet yOani ngfthanesuiphonate 1. napht by Dpr opy!

t net hanesul phonate The conpound obtained in Step B (10.9 nmmol) is
dissolved in 160 mM of dichloronethane, triethylamne (16.8 ntnol) is
added andhelverpolind pbfpinied i S‘@péij(lt()d) 0@ alsis miggsatved gel@hh of dishloromethane,

Met hane n Cc i de t hen.add pwi se and the
it ar e HECB7 O ot i siaRpoe, SeluHER 1 655fith i B RPe et
of the redehhnRulphbgyl Ehiide€16.8 nRAST) eﬁtﬂeﬁtaadéfaaa@Fw@s@%a e ﬁ’ﬁﬁﬁfé‘ 1§ stirred
phase is washed with 0.5N hydrochloric acid solution hen with %

sodi um hyd eegemt &nmﬁateefosdﬁumn@tes;mﬁ thei qud efethereactine, the gainiuee mweed
|'s then gpj.ed.and the Qr SN %r A% tvt/]ff‘h S%hphydtr%lll?orb-ragcgq gclil{lté?rétthen ngh

after evaporation 1s ecCl ate rom et

obt ai ned 5% sbdiuhehﬁcﬁogérf ceml%i&te ﬁjmtidrpﬁldbw&h Rlter! Thé M?aﬁ Icl pragslisaneh dried

yields the title product in the formof a white soli Mel ting point:
122- 124Cang é}berDevaporated in the cold state. The oil obtained after evaporation is pre01p1tated

'2I'e'|[:|r ggL?y@nﬁ%&% &?Tl]r r&ﬁoéidg@ B%’(gé%% iS ﬁﬂ%@&l AL é@p %.lc]tlgﬁ %tuia tdr%f stalh,rsec% Ig.lnd
conpound yidddrhaititle graductShele Orfiida wﬁrcd splidn 20 m  of an hydr ous

tetrahydr Iuran Tt} r sy&,tlng solution is stirred at anbi ent
terrperatéi‘é—%@—ﬂ%—é&ﬁé—me reaction mxture is poured into water
and extracted twice with 50 m of diethyl ether.

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 organi c phase is dried over magnesi um sul phate. The oil obtained
after evaporating off the solvent is purified on silica gel (eluant:
~acetone/ cycl ohexane 4/6) to yield, after 20recrystallisation from

di i sopropyl ether, the title product in the formof a white solid.

Mel ting point: 82-84C Exan_a_nk 7: N 145Fl uoro-2-(7- etho

1- napht hyl ) butyl | acetam de  The conpound is obtained starting from
nmet hyl 2-eyano-2- (7- met hoxy- | napht hyl ) propanoate in accordance with
the procedure described in Steps A tQq D of 25Exa ple 5. Melting

poi nt: 81-82C - 15 - PHARVREARMAGOLOGIGAERAWIE A : Acute
toxicity study The acute toxicity was eval uated after oral

adm nistration to groups each conprising 8 mce 5 (26 2 g). The
animal s were observed at regular intervals during the course of the
first da &&gggkiy Eor t he imo ggeks follow ng treatnment. The LD50
(dose th ' h 1§ of the animals) was eval uated and
demonstrated the low toxicity of the compounds of the invention.
EXAMPLE B: Forced swinmng test 10 The conpounds of the invention are
t est ed i nThg apelhderionrwhs evetieted aﬁhleorfabacb@dlsﬁmmﬁorﬁjom@sﬁtach trcbmprlsmg 8 mice

:Ep%st uzgéi fo)nﬁ%eea%mqgls %v&e oi()segve at reglllllap 9 ervl"cdlsI urmg\,\ile Courae o% the P rst

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

of the invention.

EXAMPLE B : Forced swimming test

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.



tested individually for a session of 6 mnutes. At the start of each
test, the animal is placed in the centre of the cylinder. The tine
.spent immobile is recorded. The aninmal is 15 considered to be

i mmobil e when it stops struggling and renains i nmobile on the surface
of the water, making only those movenendfs which allow it to keep its
head above water. Follow ng adm nistration 40 m nutes before the

start of EXAMBEE C t:hMebaopouMds and MEerdcoptentbimding isgrdyf i cant | y

reduce the tine spent i mobile, which indicates their antidepressant
activity. - 16 - EXAMPLE PLE C : Melatonin MI, and MI2 receptor

bi ndi ng stredMTTBEMIT re@ptdVbndiREScAmeRisREl A8ri&X BRI UsRN-F 2R d6 Ak Ik Gfn
out using 24125| Fi odonel atoni n as reference radioligand. The

radi oact iayi t8fercneeniradigliganddetles madioactivatyngetaingd qigi detsonined | g on liquid
counter. 2t i tive binding experinments are then carried out in
triplicafggﬁggﬁﬁl?lgg%arious test conpounds. A range of different

concent r Admpsitive bibh@edxfedimdachte AREP O] oliheh irgsichieSuspipaileeyaidas test
binding affinities of the conpounds tested (K) to be determ ned. The

K, val uesompanedss ér range of diffsatm denesniratiens; ifyestad on cadc ermpaigdy The results
denonstr Lndd; ] at oni [ i ndi ng
sites, t%%ggpy%ﬁﬁ@%n%gﬁﬁgﬁﬁ fg%%&ﬁé%9%§§%§§H§$3g&§%%$é%hﬁﬁg conpound
obtained in Exanple 5 has a K, (M) of 0.1nMand a K, (MI2) of 0.2nM
EXAMPLE Hép: Sciotonine gic 5-IIT2§ ég et.tor binding study The Lo
af fi ni ty 10° Rin@lues ipyunies theoronnaungyaiathe 5o yengien ageudipelyrdamonsiale bindiee
on nmenbr i L EOF gyeg ] S S| t

recept or %?%@Iéﬁﬁgiﬁf:tﬁﬁflg{@am}er 1e ﬁgl:l}%gssilﬁ gg%‘%ﬁ%%%%%% f%gl rd,m%'H 7.4,
cont dbni My wanhI wp@hide,ahd cOmpodndBIAainedint Feanpple Setms e K{MT;) of 0.1nM and a

[31-11- mesyl.ergi nM and 25 fnol/m of receptor. Nonspecific
bindingnﬁiaﬁﬁ@gﬁﬁﬁﬁéé in the presence of 1 QuM m anserin.

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.



The reaction is stopped by the addition of 50mM TRI S buffer, pH 7.4,
followed by a filtration step and 3 successive rinses: the

.radi oactivity bound to the nenbranes remaining 20on the filters (GF/ B
pretreated with 0.1 %PEI) is determ neg by liquid scintillation
counting. The results obtained show tHet t he conmpounds of the

i nvention have affinity for the 5-HT2c receptor, with K, values <1
QuM By vIBXAMPBE Bl A G seriphenfionas theli cadianTéythms

of 6p.M - 17 - XAMPLE E tACtIOD of ¢ he conpounds of the invention
on the circadian rhytgkf%—mﬁ%ﬁyéwe 0 ity of the rat The
i nvol venent of nelatonin in the entrainnment, by day/ni ght

alternation, of the majority of physiol ogi cal bi ochem cal and
behavi ourHic igvelyemenirof majathnis in ke ¢racinmant, dre)sciaymlghttaétesv@gmmfthchnauonty

h f |
P ool g 2R Ao 8 TSR PERPRRRTGEE  possive

par amst erestadlish a piarpacdlogivalanoded fortudeirCthe S@dtiafbr i tbimer@fc 1I1ga<ﬁ@@0t or

activity, which are a reliable indicator of the activity of the

endogenoudesiicsis it dhe eqrpraqunds are tesied pp gueipgy patamstess prc i paticelgs ton the
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endogenous circadian clock.

In this study, the effects of such compounds on a particular experimental model, namely

10 therat placed in temporal isolation (permanent darkness), are evaluated.

Experiment 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 (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,



Experiment protocol One-nonth-old nale rats are subjected, as soon
as they arrive at the laboratory, to a light cycle of 12 hours' I|ight
.per 24 hours (LD 12 : 12). After 2 to 3 weeks' adaptation, they
are placed in cages fitted with a wheel connected to a 15recording
system in order to detect the phases-df-l oconotor activity and thus
nmoni tor the nychtheneral rhythns (LD) or circadian rhythns (DD). As
soon as t-he déybiwmte Beapeted] shalvsis ttedkeisentd af viFreatiaind Renlcirgditian (for
cycle LD 12: 12, éhe,rats are placed in permanent darkness (DD).

Two to thr eRirafdignpeompgnentss wagre PisAtng (r hyt hm refl ecting t hat
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The compounds of the invention are tested in a behavioural model, the light/dark cages

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

The apparatus consists of two polyvinyl boxes covered with plexiglass. One of the boxes is
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



- 18 - - to denonstrate by spectral analysis the existence of
circadian and non-circadian (for exanple ultradian) conponents, where
.present. Results The conpounds of the invention clearly appear
to all ow powerful action on the circadian 5rhythmvia the

mel at oni nergi ¢ system EXAMPLE F : Li ghPFdark cages test The
conpounds of the invention are tested in a behavioural nodel, the
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tested individually for a session of 5 mnutes. The floor of each box
i s cleaned between each session. At the start of each test, the nouse
is placed in the tunnel, facing the dark box. The tine spent by the
nouse in the illum nated 15box and t he number of passages through the
tunnel are recorded after the first entry into the dark box.
Fol | owi ng adm ni stration of the conpounds 30 m nutes before the start
of the test, the conpounds of the invention significantly increase
the tine spent in the illum nated cage and t he nunber of passages

t hrough the tunnel, which denonstrates the anxiolytic activity 20 of
t he conpounds of the invention. EXAMPLE G : Pharnmaceuti cal
conposition : Tablets



1000 tabl ets each containing a dose of 5 ng of

[ VA3-fl uoro-2-(7-methoxy-1- napht hyppropyli acetam de (Exanple 5)5 g
.VWheat starch20 g 25Mui ze starch20 g - 19 - Lactose30 g Magnesi um
stearate2 g Silica 1 g Hydroxypropyl ceI I uI ose2 g - 20 - CLAIMS |-
Conpounds of fornula (I):
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CLAIMS

1- Compounds of formula (I):

D,

wherein:

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
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:

- "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



wherein: 5R1 represents a |inear or branched (Cl-C6)allcyl group, a
| i near or branched (G -C6)al kenyl group, a linear or branched (Cl
_-0C6) hal oal kyl group, a linear or branched (C -C6) pol yhal oal kyl group,
a (C3-C8)cycloal kyl group, a (C3-C8) cycl oal kyl - (G -C6)al kyl group in
which the al kyl moiety may be linear o2lpranched, an aryl group, an
aryl (G -C6)al kyl group in which the al kyl noiety may be |inear or

branched, a(thefgalkawyy| hydmup, ocarboiet dooayly 1nitiGi - Gﬁe)n@ kylheegr Q@4pP BrAnched
whi ch the al ky i be |inear or pbranched resents a
f1 uorine at@@@“ﬁ*ﬁegﬁ 1%6‘? Br SFrosbee (€1 C@@)"éﬁ@%aﬂﬁ’ﬁo ydQystubopyle gnd
by one or npyi&chlaugrd ne atons, it being understood that: 15"aryl”

nmeans a phenyl napht hyl or blphenyl group, "heteroaryl" neans
any nono- -cyclic aromatic group containing froml1l to 3 hetero

atons sel ec ed fro gen ul phur and nitrogen,  i.t. bei ossi_ bl e
for the ar Fe énﬂlaﬂg]? %auagﬁ-‘ @‘%}%ﬁgls%er&ef%nﬂea %‘éu%b?? gt%ﬁ@&fb‘ylt a
from3 to Iﬁﬁﬁw&n&.ﬁﬂg%kﬁﬁaﬂlé%bw@s@ or branched (C1-C6)al kyl,

| i near or branched C -C6)al | wky, hydroxy, carboxy, fornyl,

nitro, cyano, Ilnear or br anched (Cl CG) haloal kyl, linear or branched
(G - Aol k I ar bho a en_aj ons their

enant i om?-rzgé an%A< 459 er&e{lglasmccgrdq%@ gi‘lgb r?‘?@%? ISRICENS fdprdye atom,
W th a Sphah¢iaceiahiicablsy afd Ceipitabbigomeisd 00 BR&€addition salts thereof with a

pharmaceutically acceptable base.

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):



2- Conpounds of forrmula (I) according to claiml1l, wherein R2
represents a fluorine atom their enantioners and di astereoi soners,
cand also addition salts thereof with a pharmaceutically acceptable
base. 3- Conpounds of formula (lI) according to claiml, wherein R2
represents a |linear or tobranched (Cl -@yhal oal kyl group, their
enantiomers and di astereoi soners, and al so addition salts thereof
with a pharnmaceutically acceptabl e baBe onpounds of formula (1)
according to claim3. wherein R2 represents a NHjoronethyl group or a
1-fluoroethyl group, their enantioners angd di astereoi soners, and al so
addition salts thereof wt a/g*.i»u euttreally acceptabl e base. is5-
Compound of formula (1) a rdi ng , mhicglis

N-[ 3-fl uoro-2-(7-nmet hoxy-1- napht gcet am gi and al so
addition salts thereof with a pharn® 4fTIy accept abl e base. 6-
Compound of formula (1) according to claiml, which is

N- 14-fl uoro- 2- (7-met hoxy-1 - napht hyebutyl ] acetam de, and al so
addi ti on savhaeinerieat dafineth imclpimal maceut i cal | y 20accept abl e base. 7-

P f t.he. aration of. the conpound  of fornula_ (| ccardin
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claim1,
5 according to a conventional separation 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.

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):



which is subjected to the action of the conpound of formula R COCl
wherein RL is as defined in claiml1, to yield the conpounds of
formula (1), which may be purified 5 according to a conventional
separation technique, which are converted, if desired, into their
addition salts with a pharmaceutically écceptable aC|d or base, and
whi ch are separated, where appropriate, into their isomers according
to a conventional separation techni qu&'<8- Pxocess for the
preparation of compounds of fornula (I) arcor dNAE @R, cl ai m 1 wherein
to R7 represents a linear or branched (Cl;C6)al kyl group substituted
by one or nore fluorine atg act ed in that there is used as
starting material the co d of [1): wherein RL
is as defnmed in claim1l and R rep i near I8 br anched

(G -Co6)al kyl 15group substituted b nore OH groups, which is
subjected to the action of nethanesul phonyl chloride to yield the
conpound of formul a (IV) - 23 - wherein RL is as defined

her o et o]y RSB BB SRR R Hhunnen

(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.



which is subjected to the action of tetrabutylamoniumfluoride to
yield the conmpound of formula (l1/a), a particular case of the
.conmpounds of forrmula (1): wherein R2 represents a |inear or branched
(Cl-C6)al kyl group substituted by one or nore fluorine atons, 10which
compounds of fornula (I1/a) may be puri-ffed according to a

conventional separation techni que, which are converted, if desired,

i nt o addi 1li- ®hasaddestidah efoagbsitibhd aacopdiap nbcduiim Galdryusc ae fieablaaufaciuee of
or base, and ich are separated, where appropriate, into |somers.
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with gne or nore pharmaceutically acceptabl e excipients. -24 - -
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stress, anxiety, major depression or seasonal affective disorder,
car di ovascutagholggied cigoigeenigrpat hokewgie bsef Aizheingir ' gabscase csiebtad wirculation

insomia and fatigue due tq jetlag, schizophr.enia, panic attacks

roi anchol | Asasti SESHP ob QubionE s S EFRALRLG o BAM Gy BiRgBRLT. or for
di sorders, thpirtkaptMs ofiaahes es, Par ki nson's di sease, senile denentia,
various disorders associated with normal or pathol ogi cal ageing,

m graine, nmenory |oss, Al zheiner's disease, cerebral circulation

di sorders or sexual dysfunctions, as ovulation-inhibitors or

i mmunonodul ators, or for the treatnent of cancers.



