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the central nervous system especially anxiolytic and antipsychotic
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26410272)recgé}grsanal gesic properties (Pharnacopsychiat., 1987, 20, pp.
222-223), and also for the treatnment of ~Parkinson's di sease (J. Neurosurg.
1985, 63, pp. 321-341) and Al zheiner's Fll segse (Br altn 55 R;arsea;chi, n1990,
- ds have al so denonstrated activity
528, pp. In]'Zl?e }a7s’€1 )tén -I)_rge?rs,c?lungngyorlllssstudies have demonstrated the major role played by
melatonin (N-acetyl-5-methoxytryptamine) in a large number of physiopathological
phenomena and in the control of the circadian rhythm, but melatonin has a rather short
half-life owing to the fact that it is rapidly metabolised. Great interest therefore lies in the
15 possibility of making available to the clinician melatonin analogues that are metabolically
more stable and have an agonist or antagonist character and of which the therapeutic effect

may be expected to be superior to that of the hormone itself.

In addition to their beneficial action in respect of circadian thythm disorders (J. Neurosurg.
1985, 63, pp. 321-341) and sleep disorders (Psychopharmacology, 1990, 100, pp. 222-
20 226), ligands of the melatoninergic system have valuable pharmacological properties in
respect of the central nervous system, especially anxiolytic and antipsychotic properties
(Neuropharmacology of Pineal Secretions, 1990, 8 (3-4), pp. 264-272), and analgesic
properties (Pharmacopsychiat., 1987, 20, pp. 222-223), and also for the treatment of
Parkinson's disease (J. Neurosurg. 1985, 63, pp. 321-341) and Alzheimer's disease (Brain
25 Research, 1990, 528, pp. 170-174). The compounds have also demonstrated activity in
relation to 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



-relation to certain cancers (Melatonin - Cinical Perspectives, %fﬂqﬂd 2007
University Press, 1988, pp. 164-165), ovul ation (Science 1987,0 bp
714-720), diabetes (Cinical Endocrinology, 1986, 24, pp. 359-364), and in
the treatnent of obesity (International 0 | OCT 2001 -2 Journal of Eating
"Di sorders, 1996, 20 (4), pp. 443-446). Those various effects are exerted via
the internedi ary of specific nelatonin-2eceptors. Ml ecular biology studies
have denonstrated the existence of a nunmber of receptor sub- types that are

capabl e oIoummdegtmgﬂmsohﬁrma% Q0" (8N e5. aEtBaJL col. Sci., 1995; 16, p. 50 ; 5
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and char DR4s&ryasiens rffectyiare exerrd Elﬁe@lﬁe@teﬂmﬁ@lmdmﬁgmmmrmmtomn recepeors.t 0 be
able to tlon hose rec tors better,

it is of wgggegtﬁfag n‘% @&Qyﬁlﬁaévg&h%\%arﬁ{eﬁq %e§1§ 88? P{-/% nlufné’ﬁlhﬂ SCRBPESRsr such

corrpoundstypdmythatmrercapdblmgf biakipt thyelofmoht ITRAGs PRAmARAL BET, 1@‘95t h@?ﬁ 50 ;
rece torsW n% Qgﬁ xcel |l ent medi capnents for the clinician'in
trea ment Vot é 3 odt d18s egp qrogsible ot spmch @f Hhosst rﬁprierSgtcc bsy]@t:aerd andme of

the. pr oscnirerar S B AR, 3ROKE, ik QaBlishhRis fy 870 BF Shis digipand -

the present invention | t a
r ecept or shapiiysologicab feations oy thase moeptors beiet,heris Aff & adRhakenbNekgi C

recept or g}? The e i nvention rel ates, nore especially, to the
compounds” bﬁ%lg%ﬂt’ge q‘ﬁgﬁ‘;ﬁ i’?@?&‘)‘?’r suqhhcquppoxn dguberinteracting selectivehBwitR oRe
or another of those receptors, may be excellent medicaments for the clinician in the
10 treatment of pathologies associated with the melatoninergic system, some of which have

been mentioned above.

In addition to being new, the compounds of the present invention exhibit a very strong
affinity for melatonin receptors and/or a selectivity for one or another of the

melatoninergic receptor sub-types.

The present invention relates, more especially, to the compounds of formula

15

R @
wherein:
¢ nisl,2or3,
R R
: /
¢ A represents a group —N—C—R’, —C—N_ or a group
I I R'
R ' Z
i A& |
—N-C—N_ wherein :
I I R"
V4
20 ® Zrepresents a sulphur atom or an oxygen atom,

® Rand R", which may be identical or different, each represents a hydro gen atom



-Arepresents a group -NCR -CM or agroupll Il R ZZ RR-NGCN

wherein : Il "R' Z 20 Z represents a sul phur atomor an oxygeﬂ ﬁnaNnR
and R', which nay be identical or different, each represents Jﬂi g atom

0O 7 OCT 2007 -3 or a linear or branched (CT-C6)al kyl group, and R
‘represents a |linear or branched (C -C6)al kyl group, a linear or branched
(C2-Co6) al kenyl group, a linear or braneBed (C2-C6)al kynyl group, a (C3-Ca)-
cycl oal kyl group, a (C3-Cs)cycloal kyl -(d -C6)al kyl group in which the al kyl
5 moiety is |inearadmehranehrtded o0y -hNlkyDgowp, an aryl-(G -C6)alkyl group in
whi ch the al kyl iety is linear or branched, a heteroaryl group or a
heteroaryl - (- @Bngéﬂ KSpres§hts Aplinaar whbeenchede CalGeydkytgretpy ai linchi oiebiancied

b hed, X X ' . N- Rl ' R1
Pranchod: | X PSRRI Sufydl RN EISEE By
(C3- Cg) cycl oal kykydoalkpl, g@u_b,CB-(@SQCQY@*:I@HH(W(@J-QOEH&?%T&%) A K%l chIhe R N

which the al kyl noiety js |inear or branched, an aryl group, an aroyl” group,
an atyl - (Cl- C6) a1y 1giRsapor brapphednan prarl aoky) anesyletGr-Coalkynganp or which

branched, a hete vie & oyl . group or .a

het eroaryl - (G - C%kgég?]#g&?‘fog%gdﬁqfﬂr%% \%E‘ll%g C%llﬁdé aaﬁzlﬁ{;foaﬁ%li Eeyp; ¢ ¢ ihstespary
branched, R2 refte€galkyl grobp reahiochrthduiapichedtyiSlinGd)@ibkaxdedr oup, a
(C3-C3%) cycl oal kyl oxy or 15 (C3-Cg)cycloal kyl -(d -C6) al kyl oxy group in which
the al kyloxy noiety is linear or branched, the representation -----

\C/i: Ince);g)sl E)J]:‘@% E%P%E%ergq?% egiisagg% t%{a grgroqx?)'”f@—lRe ’Wﬁ’c‘a’iretirrll Rtl Qeeprgsreg%éia Oydr(ggré%tatgrg gr
a linear or branched (C;-Cg)alkyl group, a (C5-Cy)eycloalkyl group, a (Cs-Cg)cyclo-

10 alkyl-(C;-Cs)alkyl group in which the alkyl moiety is linear or branched, an aryl group,

an aroyl group, an aryl-(C;-Cs)alkyl group in which the alkyl moiety is linear or

branched, a heteroaryl group, a heteroaroyl group or a heteroaryl-(C;-Ce)alkyl group in

which the alkyl moiety is linear or branched,

¢+ R represents a linear or branched (C;-Ce)alkoxy group, a (C5-Cs)cycloalkyloxy or
15 (C5-Cg)cycloalkyl-(Ci-Cg)alkyloxy group in which the alkyloxy moiety is linear or
branched,

¢ the representation denotes that the bond is single or double, with the proviso

that the valency of the atoms is respected,

wherein :

20 - "aryl" is to be understood as meaning a phenyl or naphthyl group, those groups being
unsubstituted or substituted by from one to three identical or different groups selected from
linear or branched (C;-Cg)alkyl, linear or branched (Ci-Ce)alkoxy, OH, COOH,
alkoxycarbonyl in which the alkoxy moiety is linear or branched, formyl, nitro, cyano,
hydroxymethyl, amino (optionally substituted by one or two linear or branched

25 (C1-Ce)alkyl groups) and halogen atoms,

- "heteroaryl" is to be understood as meaning any mono- or bi-cyclic group that contains
from 5 to 10 ring members and may contain from 1 to 3 hetero atoms selected from

oxygen, sulphur and nitrogen, such as the groups furan, thiophene, pyrrole, imidazoline,



-wherein : 20 - "aryl" is to be understood as neaning a phenyl or_n pEt %b
group, those groups being unsubstituted or substituted by frof anﬁl, o] ?ée
identical or different groups selected from |inear or branched

(G -Co)al kyl, linear or branched (G -C6)al koxy, OH COCH, al koxycarbonyl in
"which the al koxy noiety is linear or branched, fornyl, nitro, cyano,

hydr oxynet hyl, ami no (optionally substi#uted by one or two |inear or
branched 25 (G -C6)al kyl groups) and hal ogen atons, - "heteroaryl"™ is to be

under st oqfriisndygaitiolige, dsyquiidlige, (ero@iin,QM&ﬁlé,%egf&Hinﬁélﬁtor%ﬂ%ﬁh% itffbreﬂl 5to
10 ring nmenbers and may contain from1 to 3 hetero atons selected fro

pxygen, I Qﬂsﬁh@rfoéﬂkﬁ’s‘?]wg@&he wﬁﬁ}%@drh&engbd@ubﬂmm ot hibspituestehy %Mhl’ ol e,
i m dazol i pe, : yridi ne, qujpolinpe, isoquinoline, chroman,
i ndol e, bdgl%ztggt R?egp e%tgcgg;r glef;le;%% uérg S qlecgee‘* ﬁ'&m g%f‘é%i%ﬁ’ga@gf—‘é {abgéa&}’bups to
be parti dideyr trytaageadCeds)alkesypoH, DowE, ka@éa%ﬁ;fl% Schillyht raﬁé&gg&get&o

e

three identical or different groups selected fromlinear or bran

\(M? Eeg ﬁﬂwﬂﬁl?ar 91 braashedy fospavhcige, emmcgmém@pgpnmz Sltblrsﬁl‘slle_d?bj(«mg/@artbony | in
1 C ; Luk[ﬂ)ﬁf I, Rran (0) ntro, cyan, amno
(opti onalq?l?} subs%@h@g%r%)h%xieyé?s@v\gy drP%‘)ﬁléé;Hﬁc?PdE‘P%%%@@ntsd - C6) )altl kyl

groups), hydroxynethyl and hal ogen atons, to their enantioners and
di astereg(%?_st ners, and also to addition salts thereof with a
[

phar nace SF | §PagUIEHE a¥lde dipsterpaitomess eandagisa glot pdditierarselde dbareafablith a

accept abl,ga@¢i dstidNere 10&idEMthiened, without inplying any limtation,
hydr ochl (II))ri C zgci (lzl,a gfd? brom&(l: a@lg%?' sul phuric acid, phosphoric acid, acetic

acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid,
maric acid, tartaric acid, naleic acid,

succinic ,aci d lytaric 10.acid, f C | _
citric aéna‘?ngag‘g@l]!’ma%ﬁl%ﬂllyr?éf?ﬁ?*ﬂ% @rigndhire maé(ched}le‘ét%ﬁoWﬂb@édmbengz. .
Anong t henpliantaBaee HyldfRhloYicae ke Ry @&BbRnkases, §J1][t9{u?ic%i>ﬁ, ﬁ%&%ﬁgﬁé 00§ ;e t hout
inmplying any limtation, sodium hydroxide, potassium hydroxide, ~’

tri et hyl asin&iflyaspaceheagidadotie acid, pyruvis atlle npiefiencild svalinie sicfdrglutasd e 2
and103. acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, methanesulphonic

acid, camphoric acid etc..

Among the pharmaceutically acceptable bases there may be mentioned, without implying
any limitation, sodium hydroxide, potassium hydroxide, triethylamine, zert-butylamine

etc..
15 The preferred values for n are 2 and 3.

Preferred compounds of the invention are compounds of formula (I) wherein :

* nis 2 and A represents an -NHCOR' group and more especially an ~NHCOR!
group wherein R' represents a linear or branched (C;-Cg)alkyl group, such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl or hexyl for example, or

20 a (Cs-Cg)eycloalkyl group, such as cyclopropyl, cyclobutyl, cyclopentyl or
- cyclohexyl for example,

* nis 3 and A represents a -CONHR' group and more especially a -CONHR'
group wherein R' represents a linear or branched (C;-Cg)alkyl group, such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl or hexyl for example, or

25 a (Cs-Cg)cycloalkyl group, such as cyclopropyl, cyclobutyl, cyclopentyl or



-Preferred conpounds of the invention are conpounds of fornula (1) wherein
nis 2 and A represents an -NHCOR group and nore especiall'y (af %QFC?QQZ
group wherein R represents a linear or branched (Cl-C6)al kyl gr h as
met hyl , ethyl, propyl, isopropyl, butyl, isobutyl, pentyl or hexyl for
“exanple, or 20 a (C3-Cs)cycl oal kyl group, such as cycl opropyl, cyclobutyl,
cycl opentyl or cyclohexyl for exanple-5-nis 3 and A represents a - CONHR
group and nore especially a -CONHR  group wherein R represents a |inear or
branched (Cl- C6) alyklphexyl dapexasmpéd as net hyl, ethyl, propyl, isopropyl,
butyl, isobutyl, pentyl or hexyl for exanple, or 25 a (C3-Cg)cycl oal kyl
group, such as cycl opropyl, cyclobutyl, cyclopentyl or 0 7 OCT 2007 -5

cycl ohexytnd gef I r h roup and nore
especially tlﬁfg ﬁ?gﬁ%’r%ﬁ%ﬁ@’%%ﬂ%%%gﬁ %crs%%f Eleén‘%ﬁ?’%/o%@i’ atom or an
NRL group wherein Rl represents a cycloalkylalkyl group, an unsubstituted

or substi}uted en or a benzyl 5 which the phenyl noiety
i s subst i)%u]i RES d%%ﬁﬁ%i’& U PP ECE A Pmn Bt éndﬂﬁlg eFrawp yWwhareia ngemteseams rel at es
to the fdycRwikyh H@}Q@&Hﬁ 48 Lﬂlfsugs@i%ﬂﬁ& @]' Eﬁl:)stltuted' d%henyl group, or a benzyl group in

2-(6- nethoxy - soqui nol i nyl’) acet

23 ( 6- rvetibe fhp-phend apictydk smsn)memgm \]risulbsamaed de, -

2- ( 6- net hoxy- 4-i soqui nol i nyl ) et hyl ] propanauni de, 10 -

2- (6- net hoxy- 4-i soqui nol nyl ) et hyl ] cycl opr opanecar boxar ni de, -
6-

2- (

t

2-

met HRowey mdork §fbﬁéthlﬁll§)| Itﬁ%ﬁze&drdﬁ%ﬁyé hotRnBi Ry B
6- netho§¥ (Phenyl 2,3, 4- tetrghydro 4-1s &EFIOP? ?fﬁ) f
ami de, -[2-( methoxy—4 1soqu1nohnyl)ethy1]acetam1de

(2 benzybvﬁzayﬁggéxy @oéﬁumhny)eﬁwﬁgugnéhkfoquunol|nyI)]ethyI]acetanlde
{2- [2 (cyc|oprNamf(mempkymsmlﬁmm)éthgl]ﬁmﬁmaaeﬁﬁahydro 4-isoquinolinyl]- 15

eth }acetanlgf nantioners,  di asfereoi soners and al so addition salts
mnt a pharmace E&( Pﬁ Xy-4cispiinglinyDgdHcyslomsapameedtborranige.ef erred compounds

of the inventi4q8-h&h&RA-idJALERRY) MR Eethylbutanamide,
- N-[2-(6-methoxy-2-phenyl-1,2,3 ;4-tetrahydro-4-isoquinolinyl)ethyl]acetamide,
- N-[2-(2-benzyl-6-methoxy-1,2,3 ,4-tetrahydro-4-isoquinolinyl) Jethyl]acetamide,
- N-{2-[2-(cyclopropylmethyl)-6-methoxy-1,2,3 ,4-tetrahydro-4-isoquinolinyl]-
15 ethyl}acetamide.

Z%szzzz

The enantiomers, diastereoisomers and also addition salts with a pharmaceutically

acceptable acid or base of the preferred compounds of the invention form an integral part

of the invention.

The present invention relates also to a process for the preparation of compounds of formula

20 (), which process is characterised in that there is used as starting material a compound of
formula (II) :
/NHCHO
CH, (m,
COOR
. (CH,"~ ?
R

wherein R” and n are as defined for formula (I) and R, represents a linear or branched



.of the invention. The present invention relates also to a process for

preparation of conpounds of formula 20 (1),

in that

CH2 (H),

there is used as starting material a conpound of for 7a tg
2 (CH2)n COORa wherein R2 and n are as defined for f i}

t he

whi ch process is characterised

NHCHO

ZQﬁ?and

"Ra represents a |inear or branched 0 7 OCT 2007 -6 (Cl1-C6)allcyl group,
which is subjected to the action of POC&3 to obtain a conmpound of for
/COORa (CH2)n (I11) R2 N wherein R2, n and R are as defined

her ei nabos,Cydligiherotip PRBRAGS s jektad tt@%hd@ﬁ&ﬁﬁn&ﬁn@tl PRI it @Hmﬁﬁ]
obtain a conmpound of ornula COORa %] %%Q?E ereln
R2, n andormula{BDas defi ned herelnabove - or mhlch |s hydrogenated in the

(111)

(CH2) n

presence of palladi umon-carbon to yield a q&BEEynd of formula (V)
(CHZ)n
(1)
R2
_~N

10

15

wherein R?, n and R, are as defined hereinabove, which is placed :

- in the presence of palladium-on-carbon to obtain a compound of formula Iv):

__COOR,
(CH,),

Iv)
AN

2

R
N
wherein R?, n and R, are as defined hereinabove,
- or which is hydrogenated in the presence of palladium-on-carbon to yield a compound of
formula (V) :

__COOR,
(CH,),

V)
N
~H
wherein R?, n and R, are as defined hereinabove,
which compound of formula (V) is condensed with a compound of formula G- R" wherein
G represents a leaving group, such as a halogen atom, or a tert-butoxycarbonyl group, and

R" may have any of the meanings given for R' with the exception of a hydrogen atom, to

yield a compound of formula (VI) :

nmul a

/ COORa



(V) R\ N~ 10 H wherein R2, n and R are as defined herei nabove, whi E]I?
conpound of formula (V) is condensed with a conpound of formul aﬁ(}[}@f 20
wherein G represents a |eaving group, such as a hal ogen atom or a

tert-but oxycarbonyl group, and R ' may have any of the meanings given for
"Rl with the exception of a hydrogen atom to 15 yield a conpound of formula
(M) : g1 OCT 2007 -7 /COORa (CH2)"-(""1) R2 N1 wherein R2, Ril, n and
R are as defined herei nabove, the conpounds of formulae (l11l1) to (V)
constituting the conmpounds of formula (VII) ¢cOORORa (CFI2)n RZ\ | ,-X 5
wherein R2, n and Ra are as defined herei mabove and X and t he representation
- are as defined for formula (1), which i(§Hghndensed with an ami ne of
formula HNRR wherein R and R are as defined for fornula (1) to obtain a
conpound of formula (1/a), a particylar case of the conpd¥hds of fornula
(1) R CON

wherein R, R", n and R, are as defined hereinabove, the compounds of formulae (III) to

(VD) constituting the compounds of formula (VII) :

/COOR%1
(CH,),
(ViD)
5 wherein R?, n and R, are as defined hereinabove and X and the representation

which is condensed with an amine of formula HNRR' wherein R and R’ are as defined for

formula (I) to obtain a compound of formula (I/a), a particular case of the compounds of

formula (I) :

(V/a)

10
wherein R%, R, R, X, n and the representation  ===== are as defined hereinabove,
or which compound of formula (VII) is subjected to a sequence of reactions conventional

in organic chemistry to yield a compound of formula (VIII) :



(cH2)" (N Rz VN I ,-X 10 wherein R2, RR R, X, n and the representation
----- are as defined herei nabove, or which conpound of formula (‘Xllblcir-s 7
subj ected to a sequence of reactions conventional in organic ch r¥| iy ZtO(Q
yield a conpound of forrmula (VIIl1) 0 7 OCT 2007 -8 NH2 (CH2)n (MI1Il) Rz2
. X wherein R2, X, n and the representation - are as defined hereinabove,

which is : - either reacted with an acyB-chloride CICOR or the

correspondi ng m xed or synmetric anhydride wherein R is as defined

her ei nabove to yield a conpound of fornula (I , a 5 partlcular case of

t he conpound of forrmula (1) : NHCOR ﬁéﬁ .-X wherein R2, R,
X, n and the representation ----- are as }ned here| nabove opti onal I y

foll owed by the action of a conpound of fofnula R a J whgyghn R a may have
any of the nmeanings of R and J represent | eavi ng group, such as a

hal ogen atomor a 10 tosyl group,, o T corrpound of formula (Uc), a
particul ar case of the conpound®&-o

wherein Rz, X, n and the representation ===== are as defined hereinabove, which is :

- either reacted with an acyl chloride CICOR' or the corresponding mixed or symmetric
anhydride wherein R' is as defined hereinabove to yield a compound of formula (I/b), a

5 particular case of the compound of formula (I) :

/NHCOR’

(CH,),

(b)

wherein RZ, R, X, n and the representation ===== are as defined hereinabove,
optionally followed by the action of a compound of formula R';-J wherein R', may have
any of the meanings of R' and J represents a leaving group, such as a halogen atom or a

10 tosyl group, to obtain a compound of formula (I/c), a particular case of the compounds of
formula (I) :

(Ie)

wherein R%, R, R, ', X, n and the representation z===- are as defined hereinabove,
- or subjected to the action of a compound of formula (IX) :

15 0=C=N-R'(IX)

wherein R' is as defined hereinabove, optionally followed by the action of a compound of

formula R';-J as defined hereinabove, to yield a compound of formula (I/d), a particular



R a NCOR (CH2)n (I/CQ R2\ 1 ,-Xwherein R2Z, R, Ra', X, n and the
representation ---- are as defined herei nabove, - or subj ect ed to h?
action of a conpound of formula (1X) : 15 O=C=N-R (1 X) whe] §i @Qﬁ' as
defined herei nabove, optionally followed by the action of a conpound of
“formula R ,-J as defined hereinabove, to yield a conpound of fornmula (1/d),
.a particular 0 i OCT 2007 9 case of tBe conpounds of formula (1) R N]JF N
(CH2" OR . (1/d) R2 X wherein R2, R R, n, X and the representation
----- ar ecaasoﬂélkicnﬁqbohmis@flf@lmng(@nd R' is as defined for formula (1), it
bei ng possible for the conpounds of forrrul ae (Ua) to (Pd) 5 to be subjected
to the action of a thionisation agent, h as Lavvq@son s reagent for
exanple, to yield a conmpound of formJIa |e) 16\5' particular case of the

conpounds of formula (1) B (CH2)" (/Uej H \

(Id)

wherein R% R, R', n, X and the representation ===== are as defined hereinabove and R"
is as defined for formula (I), it being possible for the compounds of formulae (I/a) to (I/d)
5 to be subjected to the action of a thionisation agent, such as Lawesson’s reagent for

example, to yield a compound of formula (I/e), a particular case of the compounds of

formula (I) :
/B
(CH,),
(IVe)
wherein R?, n and the representation === are as defined hereinabove and B represents
10 a C(S)NRR', N(R)C(S)R' or N(R)C(S)NRR" group wherein R, R' and R" are as defined
hereinabove,

the compounds (I/a) to (Ve) constituting the totality of the compounds of formula (I),
which compounds may be purified according to a conventional separation technique, are
converted, if desired, into addition salts with a pharmaceutically acceptable acid or base,
15 and are optionally separated into the isomers according to a conventional separation

technique.
The starting compounds (II) are either commercially available or are easily obtainable by
the person skilled in the art by conventional chemical reactions or by chemical reactions

described in the literature.

20 The compounds of the invention and pharmaceutical compositions containing them prove



-R2\ ( -X wherein R2, n and the representation - are as defined herei nabove
and B represents 10 a C(S)NRR, N(RIC(S)R or N(R C(S)NR R grgu'%)_ @@ér@[}@ﬂ
R, R and R' are as defined hereinabove, the conpounds (Pa) to (Tie
constituting the totality of the conpounds of formula (1), which conpounds
‘may be purified according to a conventional separation technique, are
converted, if desired, into addition sal@s with a pharmaceutically
acceptabl e acid or base, 15 and are optionally separated into the isoners
accor di ngiotbe waefubim/idnticatnadnt s@iasmtisa thd eladntieesic Higent arting conpounds
(I'l) are either commercially available or are easily obtainable by the
person skilled in the art by conventional chem cal reactions or by chem cal
reacti onsp ' [ i : onpounds of the inpvention
and phar naggﬁl?liq%gpfggcgﬁrp&ggyﬁ F(It)llﬁ%s&{c ‘%t‘;".ﬁ%f’ﬁg“ey eer?ﬁgP \%Hb%a??ei‘??o%tfd thaty to
be usef ulth¢yn arheonttedc,nbmte ofhigh sdfiniey $or0tneldiehimatedp@its NKHThA e SYDEEAKAIA
phar macol ogi cal. st udy of t&1he corrf)ounds of the invention has in fact

denonst rfftchll H‘é{tresl?%é fahg Grofal serveus wastemaand dh rasrieshof ymitmcirmelbtiorgni n

recept or enabichi@¥LhS RIRRL Mt th8GhddtictsYo ik | L OfsdiliS, Gent L al  nervous
systemand in gtr]lespec_t of mecr oc‘i r?E(?dgtc%soor{,tﬂ%&g%gﬁ)ﬁiaﬁéu?e&uqt% etr?g‘f‘ﬁ’ﬁqushed
t hat t he spegsduslesp oflisptuers, naexnietypnsaveee udsptaskionn dchsortal eatfEdint Aisor@ld €SS,

af fective disorders,

sl eep disgQrders, anxiety,. severe depression, .seasonal, . (

car di ovas. gﬁdlq%‘fas%ué?rh%qtﬁoglg%‘gsﬁ p&ﬁlﬁ%&l&ﬁ?fg ¢ Sisesiies Bty insaanniy ane Mtiguagioai a
and f at i golgetligeschifphfinkaa $ani® a2l M HBoliPAPH & anchal i a,
appetite d?zorgdsécrs, pobesi '?);m i nsaonni a, Cg@f%%%%g%ﬁgs??dg%iogggﬁ é%rg‘?mélbﬁ’l epsy,

di abet es P21PaPRYHSBA disoricse gpidepsyedinbetes] Pakmson’s disznsen wanilbdethcaicih Rifus

assqgi at A or ..pat hol 9gi cal .agei.ng, m.grai ne, nenory | oss,
Al zﬁ)gi rre(raggm(ﬁ& gs?ea{aggcgmg%d&?tﬁ %%r agr ai pcait}f'og S B s SHEEHY: MATEHOtASs fiel d

of acti viAlyheintr's dippaay snd haterthial PradafinSdisdrdbBerd BY&ALT £ %%%Bﬁit%%fd In
the treatnent of sexual dysfunction, that they have ovul ation-inhiBiting
and i m‘ruﬁB?ﬁ?qulﬂlﬁtiri’@ ]bqogbgﬁ tqfetheymyentign can be used in the treatment of sexual

dysfunction, that they have ovulation-inhibiting and immunomodulating properties and that
they lend themselves to use in the treatment of cancers.

15
The compounds will preferably be used in the treatment of severe depression, seasonal
affective disorders, sleep disorders, cardiovascular pathologies, insomnia and fatigue due

to jetlag, appetite disorders and obesity.

For example, the compounds will be used in the treatment of seasonal affective disorders

20 and sleep disorders.

The present invention relates also to pharmaceutical compositions comprising at least one

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

acceptable excipients.

Amongst the pharmaceutical compositions according to the invention there may be
25 mentioned more especially those which are suitable for oral, parenteral, nasal, per- or
trans-cutaneous, rectal, perlingual, ocular or respiratory administration, especially tablets
or dragées, sublingual tablets, sachets, paquets, gelatin capsules, glossettes, lozenges,

suppositories, creams, ointments, dermal gels and drinkable or injectable ampoules.



.they lend thenselves to use in the treatnment of cancers. 15 The conpounds
will preferably be used in the treatnent of severe depression,ﬂﬂe@ﬁQn@@QZ‘
affective disorders, sleep disorders, cardiovascul ar pathol ogi es, i nsomi a
‘and fatigue due to jetlag, appetite disorders and obesity. For exanple, the
“conmpounds will be used in the treatnment of seasonal affective disorders 20
~and sl eep disorders. The present inventlilon relates al so to pharnaceuti cal
conpositions conprising at | east one conpound of formula (1) on its own or
in conbination with one or nore pharnmaceutically acceptabl e excipients.
Anongst tﬂe(ggarnaceutical_conpositions according to the invention there may
be 25 | BREF TS asspraEIZap| the stio e whil oteight @l S patteng the ndmimstration
par ent er -cut.aneous, recta erljngual , ocul ar or
Faspi  at ryieae s e Bloranel BORACANBED, 0 654P1 rpliFienl! e cighear
tabl ets, OsHcingtis] gyreéhsursgebad bnmeaRsigsiragdmsset t es, | ozenges,
suppositories, creans, ointnents, dermal gels and drinkable or injectable
anpoules. 0 7 OCT 2007. -11 The dosage varies according to the sex, age and
wei ght o i : Bl j route, the nature of the
therapeu??%W?Hﬁ?%%?ﬁ%ﬁngggéﬁggggiZ%%gﬁégg?%e #ﬁ@n?ﬁ,ﬁ dt r3nes V&Y ol 0. 01
mg to 1 doleying Prépamtnk mesnitein @onmpotedsaeinihe isichabn 0N S};Hﬂi‘ésfSQh{eﬁ%&lﬁtes

e

Examples . llustrate the invention and do not limt it in any way. T
foIIomﬁn5”#?8ﬂ%ﬁﬁﬁ?@ﬁ%ﬁF%ﬁﬁFPmWHm%ﬁﬁﬁ@ﬁﬁé§mﬁﬂmthe invention or in synthesis
internediates for use in the preparation of conpounds of the invention.
Preparation 1 : Ethyl 4-(6-nethoxy-3 4-di hydro-4-isoguinolinyl)butanoate

~ hydr ochl a At henadd-dik{@rorpisoquinplianbuaashgenoate 10 Two
grans of (3-nethoxy8h§q¥5éacgtonitriIe and 1.5 m of ethyl 4-bronobutyrate
are dissolved in 5 L thyl formam de at 0C. Six hundred mlligrans
of 60% sodi um hydride (600 ng ; 15 mmol) are progressively added to the

solution. The reaction m xture
Step A : Ethyl 5-cyano-5-(3-methoxyphenyl)pentanoate

10 Two grams of (3-methoxyphenyl)acetonitrile and 1.5 ml of ethyl 4-bromobutyrate are
dissolved in 50 ml of dimethylformamide at 0°C. Six hundred milligrams of 60% sodium
hydride (600 mg ; 15 mmol) are progressively added to the solution. The reaction mixture
is stirred at ambient temperature for 4 hours, taken up in 100 ml of acidic water and
extracted with ether. The organic phase is then dried over magnesium sulphate, filtered and

15 evaporated under reduced pressure. The oil obtained is purified on a column (eluant :

ether/cyclohexane 4/6) to yield the title product in the form of a yellow oil.
Step B : Ethyl 6-amino-5-(3-methoxyphenyl)hexanoate hydrochloride

The compound obtained in Step A (11.2 g ; 43 mmol), dissolved beforehand in 150 ml of
ethanol, is poured into an autoclave, and then Raney nickel is added (10% by weight). The
20 mixture is then placed under hydrogen pressure (10 bars) and heated at 50°C for 48 hours
with stirring. After removing the Raney nickel by filtration, the organic phase is
evaporated under reduced pressure. The residue obtained is taken up in ether, HCl 1s
bubbled into the solution, which is then stirred until precipitation occurs. The precipitate
obtained is then suction-filtered off and recrystallised from toluene, and the title product is

25 obtained in the form of a white solid.



-is stirred at anbient tenperature for 4 hours, taken up in 100 31 of acidig
water and extracted with ether. The organic phase is then driel AT 2007
magnesi um sul phate, filtered and 15 evaporated under reduced pressure. The
oil obtained is purified on a columm (eluant : ether/cycl ohexane 4/6) to
‘'yield the title product in the formof a yellowoil. Step B :

Et hyl 6- ami no- 5- ( 3- net hoxyphenyl ) bexanoat%- hydrochl ori de The conpound
obtained in Step A (11.2 g ; 43 mmol), dissolved beforehand in 150 m of

et hanol , Msltgyoad :i10¢-d 067C aut ocl ave, and then Raney nickel is added (10% by
weight). The 20 mxture is then placed under hydrogen pressure (10 bars)
and heated at 50C for 48 hours with stirring. After renoving the Raney

ni ckel bysdb!d I RIS L€ i 1§ d under reduced

pressur e.—l'*%:E rg%sﬂiygge(f%gﬁ}glgne ii(fgﬁZ‘ﬁ“ﬂa’éhF@ﬁgf“ﬁ‘éﬁ§ﬁﬁC| (g) is bubbled into
the solution, which is then stirred until precipitation occurs. The

precipitat,e obtained js en_suction-filtered off and recrystallised from
t ol uene, a];tﬁdmpwg Otbltel]ﬁl%d Bt SG’BE@ 1“3&165311’66’&% basa (P g he’ mamed).ofs dissalvedensol i d.
7 OCT 20050 mflaf Mayt fon@haROTAL reackBfiwli : W

Et hyl 6- (f or my! ami Ervlo)-s-a ( 3%5?%’3?%%% 1 BB at reflu for 6 haws it stimipe; |

St epS B, iandithen dvepenateld mdbarsdudedl presgure. ZHe ravitue obtainediis Sk g it BtheSahgl  Of

et hyl foro 2 Tge.srﬁjactiOHC{ﬁxture 1s hgﬁte at reflux for 6 hours with
stirring and t heh Sl AFSPEt BatUaReEen MeduadC prate N Chnwatep sindsel Bt ai ned

i s taken hyfirdgen ehithate TdoRutin0 abde i [ C Lon wth
acidic vva}?’gr g(BlN HC1) , vvatern(,’:] andqg%h% %ﬂeﬁygﬁgggg%gl?gloﬁgwyéoﬁ%%@r??&m
subsequefRPrfed sadesvyeducad grrssirate ¥ialdghatitle pfadutteingite fond ofevajiowatlied under
reduced pressure to yield the title product in the formof a yellow oil.
Step D : Ethyl 4-(6-nethoxy- 3, 4-di hydr o- 4-i soqui nol i nyl ) but anoat e

hydr ochl Stémb : Fxh¥hi (6-aethoie Byctih pdtoad -G uidlisyBBufanbStethydrochigifiio! ) i s

di ssolved in 100 m of acetonitrile, then the réaction mxture is heated to
approxi mately 60C. Phosphorus oxychloride (7 m) is added to the solution,
whi gh i s Theafoadaiathyaef inb@rin6 Sewd Lh irrhng and. t hen por at.ed
under reduced press}fjreJ.)Mél'lﬁg@rHelmS%g(La@o(g}tlga%ﬁezdggiyg%gklgn&ﬁsﬁhfe 'Ee?&?ﬁn]ef) anol
and evapérsiemtiilantien thedireetivrpmeisaue €5 leatdi ® bhgoxingkan 6IC. 'PHMRHIRIus The

oxychloride (7 ml) is added to the solution, which is heated at reflux for 6 hours with

stirring and then evaporated under reduced pressure. The residue obtained is taken up twice
in ethanol and evaporated under reduced pressure, and is then taken up in water. The

15 aqueous phase is washed with dichloromethane and then rendered alkaline with a saturated
sodium hydrogen carbonate solution and extracted with dichloromethane. The organic
phase is dried over magnesium sulphate, filtered and evaporated under reduced pressure.
The oil obtained is taken un in ether saturated with HCl,) and then evaporated under
reduced pressure. The residue is taken up in toluene in the heated state and is stirred until

20 precipitation occurs. The precipitate obtained is then suction-filtered off and the title
product is obtained in the form of a white solid.

Melting point : 97-99°C



.15 aqueous phase is washed with dichl oronet hane and then rendered al kal i ne
wth a saturated sodium hydrogen carbonate solution and extracted with

di chl oronet hane. The organic phase is dried over magnesi um sulp alegm' 2007
filtered and evaporated under reduced pressure. The oil obtained is taken
“un in ether saturated with HChgl and then evaporated under reduced
pressure. The residue is taken up in toldiene in the heated state and is
stirred until 20 precipitation occurs. The precipitate obtained is then
suct i on- fPrepartibuo? & r@nButylg-RidthBoeivdd6i S eth ?hﬁiiﬂ*%oi-%{lgf-e formof a
white solid. Melting point : 9/- ion 2 :
tert-Butyl 4-(2-am nigegRipolingcavboxilate 3 4- di hydro-2(1H)- is og u in olin
ecarb oxvlate Step A : Mthyl cyano(3-nethoxyphenyl)acetate Twenty five
grans of (3-nethoxyphenyl)acetonitrile are dissolved in 200 nil of anhydrous
5 THE i n Step Ari Mietieyl eyags@unethoepirayhégkte 60% sodi um hydride (8.88 g ;
0.37 nol) is added to the solution and the reaction mxture i s heated at
reflux for 30 mnutes with stirring. Dinmethyl carbonate (58 ml ; 0.6814

mol ) is than 7S, b [Se..0 hal f .an. ho and_t he reaction
mxture is s&Eggﬁg@%{%:‘gﬁ%ﬁ"%@%ﬁ%@&%k g¢ ﬁt?ﬁ?lge%%#ﬂo IQP 24 "F‘E’ﬁ(ﬂ?ouﬁ“he
react i on Tk inre Hriernpeyeregtonmt-necked dlagin b3k isedihy hyiddi (8.8¢8¢ €0.37Tgnagueous
10 phase i& xtr.act eid.vvi th. ether, .and then the ethereal phasé i's washed with
vat er befdP%! % EieniPIutiam ard: il reagtion mriktuse inheased ak saflwn gﬁar%hnmue:s(m}h 15 g ;

0.34 mol sherivs PSSRt OarbBifate I8 mP Db ILhAPRUEen M ardiiiLd I LIS, T Xt ure

is washed with ethei. The ethereal phase tal ne

sol ut i onhalf apchaus sindrthe aedstinatneix (Wt i utgequeil) ShetrmeliJat rdiex TV haGHdEPUIS
phases are ¢ ined, .imedjately acidified and extracted with ether. The
or gani ¢ i@nﬁ_%ggée LGB &R G° ?Ssg‘?ﬁég%érﬁo \ﬁPEdharélnﬂtﬁi’JI%‘éﬁdWHS?ﬁ-rB@%ﬁq@aubonat e
sol 1t i onphaieiiedxauaed wiBge@ss, WRHSHEP IR smand] ﬁHa%@% L RIG! whied F’;Cf%ge :
pressure to yield the title product in the formof an orangey ye FOW oi I .

Step B : PRBEIRYIPO3atEH AGobUiB-ofpplesypraryinpisr (P AS aat @3hyhl g dhhatddde Hhe
conpound, @R fiedat e SUER 'g‘th(rﬁ'fé; A iz 1905000 Wi esthgrl. e | e\tll(laegea{l r})h]égeo mof

obtained is rewashed with a solution of potassium carbonate (12.02 g ; 0.08 mol). The two

aqueous phases are combined, immediately acidified, and extracted with ether. The organic
15 phase so obtained is washed with a 10% sodium hydrogen carbonate solution, dried over
magnesium sulphate and evaporated under reduced pressure to yield the title product in the

form of an orangey yellow oil.

Step B : Methyl 3-amino-2-(3-methoxyphenyl)propanoate hydrochloride

The compound obtained in Step A (34.32 g ; 0.1672 mol) is dissolved in 150 ml of

20 methanol. The solution is poured into an autoclave and then 50 ml of chloroform and
platinium oxide (10% by weight) are added to the solution. The autoclave is placed under
hydrogen pressure (60 bars) at ambient temperature and stirred magnetically for 24 hours.
After removal of the catalyst by filtration, the solution is evaporated under reduced
pressure. The oil obtained is taken up in ether. The precipitate formed is suction-filtered off

25 and recrystallised from acetonitrile to yield the title product in the form of a white solid.
Melting point : 170-172°C



-20 net hanol. The solution is poured into an autoclave and then 50 m of

chl oroformand platinium oxide (10% by wei ght) are added to tge %ﬂﬂubﬁﬁ7
-The autocl ave is placed under hydrogen pressure (60 bars) at nbi
tenperature and stirred magnetically for 24 hours. After renoval of the
‘catalyst by filtration, the solution is evaporated under reduced  pressure.
.The oil obtained is taken up in ether.-Ihe precipitate fornmed is
suction-filtered off 25 and recrystallised fron1acetonitri|e to yield the
title proSiptC i Mdthe 3-gfo gfananmml(s.rﬁ&hbgyphewgb%f fent : 170-172C 0 7
OCT 2007 -14 Step C: 3-(fornyl amno xyphenyl)propanoate
The conpound obtained in Step B (20.25 g ; 0.08 nDI) |n the formof a base,

neated ot Fei T PaReRndlin i OREH D00 Pk Shikifee of a "é‘%te'ép‘)%ﬁ&éeh?‘ée .

The oi | dht180neicofl Shyldkenate P18 N nel¥ihe 262484 SnixBird i washed
w th basic ter (NaHCO3) grled e{]/ere rﬂ(.;nlesm)r(nsu Qwﬁ%%@@k%hﬁ?gfg gﬁd

evapor at eddit eryp@pgrqt%uqdeg redused pressurg.nlheneil potrimedfis akyrehp onvethiyl aceGitep D :

Met hyl t inol i xy!l drochlorlde The
corrp%und t‘% ér%%ﬁh%eg %%gltfbg%‘%é‘ @%ﬁgpﬁﬁi‘%‘e i°¥ GRNFSIUN Hphats, of
acetoni t rﬁlteee;d amlmifapdsmttdtth@lerl@ﬁtétﬂtlélprmwﬁ 1 e FSmDeRd flliokOoi@ppPr oxi mat el y 60C.
Phosphorus oxychloride 10 (16 ml ; 0.17 nol) is added to the sol ution,
which is then heated at reflutx for 6 hours with stirring and subsequently
evapor at € t ai i up twce
wth netﬁgno and vggggg?gg% g“ﬁ“ gﬁgéﬁﬁ%&g§§ﬂF‘my hyaﬂﬁﬂﬁgkkh up in a
- mnimum of acetone. The precipitate forned is then suction-filtered off to

'Idthttl t t h f whi t lid, 15 Melti t
)2“12 215C §{3:§8m%0m9({\)8%%‘$‘?d m Step% { X 3rré OO o? mol)I 18 %1sssc?lvled in 100 ml of ;cre]g)nﬁgllen
6- met hoxyind ti2en3thé- r‘éﬁitfoﬁhm{tﬁ-e‘i llﬁ%wlt@% t chlof The
conpound obtained in Step D (9 ’ b@%ﬁﬁ@%&? ? 9h%§%gﬁg @EgTved in

15014  of 16 ¢ Rdfonokiya dﬁféﬁolﬂEHOélmqmnw@mhaaﬂlmnrhe@&ﬁ&t pef)uxi for adﬁaﬁ& Wigh t he
i ent, tenperature under

sol ution %“yr?l% fﬁlﬁ%ﬁﬁéeaﬂe&qfﬂsp & edellnldgrfre%hhcgd pressme e residue obfained is taken

hydr ogen ours Pervva
up twice with methanol and evaporated under reduced pressure, and then taken up in a

minimum of acetone. The precipitate formed is then suction-filtered off to yield the title
product in the form of a white solid.

15 Melting point : 212-215°C

Step E : Methyl 6-meth0xy-1,2,3,4-tetrahydro-4—isoquinolinecarboxylate
hydrochloride

The compound obtained in Step D (9.21g), in the form of a base, is dissolved in 150 ml of
methanol and then palladium-on-carbon (900 mg) is added to the solution. The reaction
20 mixture is stirred at ambient temperature under hydro gen for 4 hours. After removal of the
_palladium-on-carbon by filtration, the organic phase is evaporated under reduced pressure.
The oil obtained is taken up in ether saturated with HC1. The precipitate formed is suction-
filtered off and recrystallised from acetonitrile to yield the title product in the form of a
white solid.
25 Melting point : 191-193°C



.pal l adi um on-carbon by filtration, the organic phase is evaporated under
reduced pressure. The oil obtained is taken up in ether saturated 'tgoli(CI.
The precipitate forned is suction- filtered off and recrystal Il geBC%Mr& (
acetonitrile to yield the title product in the formof a white solid. 25
“Melting point : 191-193C 0 7 OCT 200T I, 15 Step F : tert-Butyl 4-nmethyl
6- met hoxy- 3, 4-di hydro- 2, 4(1H) -i soqui nol isne- di car boxyl ate The conpound
obtained in Step E (4.02 g ; 15 nmol) is suspended in 100 m of

di chl or orgbhane RABKREI-rhéth ! : il 4HFNE en dissol ution
is conplete, 5 di -tetlryt-but y?%ﬂﬁﬂﬁﬁ%’f‘gﬁ?ﬁﬂé’ 2’4(11?)%& En?ﬁsmadded and the
reacti on mi xtur edicarbosylated at anbient tenperature for 30 minutes. The
solution is poured into 100 mM of water and the excess of triethylanme is
neutralised with acidic water (0.1N HCl). After separation, the aqueous
phase is .extracted wih. dichlgronethane and_the conbi ned organi ¢ sol utions

are dri edi€obOPPRHInaLiaeisty SRt &, (497 t%r 48 mAwlelnsewandsd imdep meéddced
pressure.g; i drSi if 1 h t .on silica gel.
pr essul esdéaigﬁo@egagg 2hQ IREORHA BB th§9s Ba PR ALARIYN 19 oSbldié

4- ( hy dr oxbjtet-hyty) -désanhemiatex(d- 8 ; 4-8dnmpdy 5-a2(ddHhnd sl rdacwdn AextueATsh@xslate

Li t hi um al ym ni um?%dri g]?u'i&)& 62 égs . 148 i.tmol ) is_suspended in 50 nil of
anhydr oud™O1E FAPPLRAVH HNUECSs Jhespgton fs Pored dipd QR el stetereand; the St ep F
(11.9 g exdohs BI@Hidthylafinfs Rl Madahel idl n i

tetr ahydregf u?an, [ s_yt hen adde_dad_r omﬁggaqlfsh\gaéggglﬁ%%ﬁm ﬁ%%ggﬁago?’htgﬁ
stirred agueowdipbate senprectad with dighloporhgbars. and the cbmbimedforgamid sotutidhgdirexi de
sol ution 4(. i s. added, t.0 e reaction m xture until the evol ution of
‘gas has d{cj éé;lg g% Olﬁpndg%ersﬂlé? S%Bh?%’r ﬁr&?rﬁ‘i aB‘? Sﬁqp&f%‘ﬁ B@‘Ee(ffre Yeeh PERSSHRJT B BHE ni um
hydroxi degodudhie pafifipd 8¢ Riohak&Saiyeor dikdh dell| t ered of f and washed with
tetrahydrofuran. The organi c phase is evaporated under reduced pressure.
The titl go&f&ﬁ{?&%‘?ﬂb is purified by chromatography on silica gel.

Step G : fert-Butyl 4-(hydroxymethyl)—6-methoxy—3,4—dihydro-2(lH)—isoquinoline-

carboxylate

Lithium aluminium hydride (5.62 g; 148 mmol) is suspended in 50 ml of anhydrous

15 tetrahydrofuran. A solution of the compound obtained in Step F (11.9 g; 37 mmol),
dissolved beforehand in 50 ml of anhydrous tetrahydrofuran, is then added dropwise. The
reaction mixture is then stirred at ambient temperature for 2 hours. A minimum of sodium
hydroxide solution (2N NaOH) is added to the reaction mixture until the evolution of gas
has ceased in order to form the precipitates of lithium and aluminium hydroxides. The

20 precipitates are then filtered off and washed with tetrahydrofuran. The organic phase is
evaporated under reduced pressure. The title compound is purified by chromatography on
silica gel.

Clear yellow oil.

Step H : fert-Butyl 6-methoxy-4-{[(methylsulphonyl)oxy] methyl}-3,4-dihydro-2(1.H)-

25 isoquinolinecarboxylate

The compound obtained in Step G (10.5 g; 36 mmol) is dissolved in 150 ml of
dichloromethane and then triethylamine (8.5 ml) is added. The solution is cooled to 0°C



-Clear yellow oil. Step H: tert-Butyl

6- met hoxy- 4- {[ (et hyl sul phonyl ) oxy] net hyl } - 3, 4- di hydr o- 2( 1H) - gﬁ] QQT zgpg

i soqui nol i necar boxyl ate The conpound obtained in Step G (10.5 ; nTo

is dissolved in 150 m of dichloromethane and then triethylamne (8.5 n

‘is added. The solution is cooled to OC 0 7 OCT 2007 -16 and

et hanesui phonyl choride (4.8 m ; 62 rHhol) is added dropw se. The reaction
m xture is stirred at anbient tenperature for 2 hours and then poured into

150 nl  of andahethancEhiphosydlclibiide (4.8 me X 62 aghell isMddbd eidph)ie), TRELHRAGH nided over
magnesi um sul phate, filtered and_ evaporated under reduced pressure. The
title comgotgdias 2pbient AP HYEn 5 Pabhes aphyhasnpouseds into d40 gell of wetket. SRiaeoi | .

Step | : - Bt vl 4- -.6- et -3 4-di hydro-2¢1H) -.i i nol i ne-

car boxyl at e ion, e el XANP A Mok Bafl S b O SuRale e B or

DVSO and eviapomstsdutridenrddacedlfrebseed. thettiile8d@ponihe i§§x{fﬁwf % %ﬁbﬁb@%phphg) ontep H
(0]

(6.3 .9 ; ;ﬁ rnool ), di ssolved beforehand in 50 i's progressively
added toﬁ???%#gceding solution, and then the reaction mixture is heated
again at BOfaf gfi 30 mnutes. The solution is poured into 150 m of water

and extracted three tines wth dichl oronethane. The organi c phase is then
dried over magnesium sul phate, filtered and evaporated. The dark red oi

obtai ned 4,s purjfjed 15 chraq ography on silica _gel (eluant :

cycl ohex aﬁ%&p—% tWfﬁ‘étyg56&%&%@'&&?‘?&8&@5*6{%%*2 ispeuinaling- t he
proportions 8/2m§bg§ﬁgﬁphed) and the solid obtained is recrystallised from
cycl ohexane to yield the title product in the formof a white solid. Melting

oint : 75-77C Step J :
tert - But -$ - am.noet ) - 65472t hoxy- 3, 4- di hydr o- E%é' oqui nol i ne- 20
car boxyl ?togas ﬁgl (g,c?nrr%%é§§5§o’t %%Tﬁgi??j(‘)réi S%%pchg?c{%G{OSmgg} é(ﬁn%‘;f}hq lyiogds| ved
in 160 nheatd mesttanahe combuiidd Sistainkd th NEB k.3 he7 5RhS, i@Rofved BOFEdLd Nt O an
aut ocl ave and Raney nickel (600 ny
in 50 ml of DMSO, 1s progressively added to the preceding solution, and then the reaction
mixture is heated again at 80°C for 30 minutes. The solution is poured into 150 m1 of water
and extracted three times with dichloromethane. The organic phase is then dried over
magnesium sulphate, filtered and evaporated. The dark red oil obtained is purified by
15 chromatography on silica gel (eluant : cyclohexane with the progressive addition of ethyl
acetate until the proportions 8/2 are reached) and the solid obtained is recrystallised from

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

Melting point : 75-77°C

Step J : fert-Butyl 4-(2-aminoethyl)-6-methoxy-3,4-dihydro-2(1 H)-isoquinoline-

20 carboxylate

The compound obtained in Step I (6,3 g; 21 mmol) is dissolved in 150 ml of methanol
saturated with NHj (). The solution is poured into an autoclave and Raney nickel (600 mg)
is added. The reaction mixture is then stirred at 60°C and under a hydrogen pressure of
50 bars for 6 hours. After removal of the catalyst by filtration, the solution is evaporated

25 under reduced pressure and the title compound is obtained in the form of a colourless oil.



-is added. The reaction mxture is then stirred at 60C and under a hydrogen
pressure of 50 bars for 6 hours. After renoval of the catal ysf Tbﬂ[:(]’ 2?907
filtration, the solution is evaporated 25 under reduced pressure and the
title conpound is obtained in the formof a colourless oil. 070CCT 2001 -17
"Preparation 3 : (6-Methoxy-4-isouuinolinyl)acetonitrile hydrochloride Step
A : Methyl 6-nethoxy-4-isoquinolinecarbbkyl ate hydrochl ori de The conpound
obtained in Step D of Preparation 2 (1.56 g ; 0.006 nol), in the formof a

base, is Hiepmohtiad3 i (6-MethbxpH-i fivoasebhlitileRedd0Rlokfagn activated

pal | adiumon- 5 carbon is added (10% by wer ght). € reaction mxture is
heated at 130C for 24 hours with stirring. The catalyst is filtered off in
the heat eghest2t R1ARN M W | A t er. evaporation tinder
r educed p?‘eg%‘tjr e, ‘tilﬂe 0|: oB\t/\%lgsjrqggh{aéhf%%ghl?ﬂgtqWg:mce[blf’ﬂéf’eal sol uti on

saturated with HCl (g . The precipitate formed is suction-filtered off and
ile to yield the title product in the formof a

recrystallised frogl %ceto in':é ) _

whi te sol TR corpPauarq FP@HEFSQH tep Dy gBPregeyetion @{186: g ; 0.006 mol), in the form of a

(6- Met hoxpssd- isSAGSTRl ipn i he conpound obtai ned in
Step A (0,395 0 : O{égoiﬁydgm);ﬁﬁh ?ﬁ&?ﬁ‘g%%?‘?nﬁ%%{eag‘gdag}ée% FAVRRH delrdiua-on - 200
m of et HarbonListadidedn( H1% rbiynweight)y @hé dectiéh idx@re isOhdd@4d 4¥013D°C Jot PEMours
progressivel y.added while coqgljng the flask in ice. The reaction m xture is
stirred a‘YﬁlémE‘%i Pt cHalys 3{1{‘?621 ‘Ptjglm B’ﬁg’%@ﬁa’[%a@ﬁ Wiasheeh voith gbyb aestiteim

hydr oxi deaf&! eitaboratioa (it rehRBS présy@d Q i L& d. o form
the precipitat eag of1 I ilt hi ur% and gjlrun}iuﬁi Et%doﬂy%}%%g?%ggagfﬁ}pg}%%ﬁp? ear?aés are
then fi | tsehudignopaturgind weighddClyi)t Hhet hydcimatetst FbemedThe swtigadfilteredhase dng dri ed

over mag i . t fi.ltered d .evapor at ed_under reduced  pressure.
The oi | Eﬁtﬁ&#ﬁ?‘gﬁéﬁ @Q a %tﬁnﬂlﬁfeﬁﬂ y?aetl(ﬁﬁ]lﬁ t'glﬁtpg‘?‘iﬂciﬂl %F?‘Pf”l—@fa(\j ite il precipitate
f or ned 2Melsing peint on?d-i8a°€red of f and recrystallised fromacetonitrile to
yield the title product in the formof a white solid. Melting point

250- 252C Step C : 4-(Chl oronet hyl) - 6- met hoxyi soqui nol i ne The hydr ochl ori de
of the conpound obtained in Step B (1.09 g ; 0.005 nol) is suspended
Step B : (6-Methoxy-4-isoquinolinyl)methanol hydrochloride

The compound obtained in Step A (0.395 g; 0.0015 mol), in the form of a base, is
dissolved in 200 ml of ether. Lithium aluminium hydride (0.14 g; 0.004 mol) is then
progressively added while cooling the flask in ice. The reaction mixture is stirred at

15 ambient temperature for one week. A minimum of 30% sodium hydroxide solution (a few
drops) is added to the reaction mixture to form the precipitates of lithium and aluminium
hydroxides. The precipitates are then filtered off and washed with ethyl acetate. The
organic phase is dried over magnesium sulphate, filtered and evaporated under reduced
pressure. The oil obtained is taken up in ether saturated with HCl,). The precipitate formed

20 is suction-filtered off and recrystallised from acetonitrile to yield the title product in the
form of a white solid.

Melting point : 250-252°C
Step C : 4-(Chloromethyl)-6-methoxyisoquinoline
The hydrochloride of the compound obtained in Step B (1.09 g ; 0.005 mol) is suspended

25 in 50 ml of chloroform. Thionyl chloride (2.80 ml; 0.04 mol) is added and then the

reaction mixture is heated at reflux for 24 hours with stirring. After evaporation under



.25in 50 mM of chloroform Thionyl chloride (2.80 mM ; 0.04 nol) is added
and then the reaction mxture is heated at reflux for 24 houps zbﬁr 007
stirring. After evaporation under o70CT 2007 18 reduced pres uz hg
‘residue obtained is taken up in ethyl ether. The precipitate fornmed is
"suction-filtered off and recrystallised fromacetonitrile to yield the title
conpound in the formof a white solid.I8Iting point : 256-257C 5 Step D
(6- Met hoxy- 4-i soqui nolinyl)acetonitrile hydrochl ori de The hydrochl ori de of

t he conpauidtedieismedthentesi@Poltainld B0taken uPiO8RA iRdr) Thespl‘é.l:%ﬁ@ﬂevf@gned f 10 m
of a saturated aqueous pot assi um car bonat e sol uti on and

di chl or orfttemElierpdiofhpugd jacarsimised irom gastasitiile tg yield.tho6tlewbinpamd pothassi um

cyani de 2 mol) are then added to the preceding solution. The
reactlonjéﬁﬁgg?g&?%gig&stirred at anbient tenperature for 24 hours. The

sol uti on Meltiaxpoatt 286-8679C di chl or omet hane, and the organi ¢ phase is washed
with water, dried over magnesi um sul phate, filtered and evaporated. The oil
obtained is taken up in acetone and in ether saturated with HCI(g . The

preci pitay quqq: yc £, and recrystallised from
tolu%ne/cyg%gh anehﬁ%?qFﬁbg ?Pg+gﬁ%%gnﬁﬁﬁfgy§8ﬁﬁgﬂx in the formof a
yel low solid. 15 Melting point : 114-115C Preparation 4 : tert-Butyl

4- (am no methx 3 4-di hvdro-2(1 i sogni nol i necar boxyl ate Step A
5 ert - B[ﬁ’)?%ézoﬁg]t &ﬁ/q FQPRAH] oDt tymf@yﬂog@tmyppo% o lhéaiﬂS@LVE@lW;)

i s oqui nolyj negagp gx yzl a§aﬁ1r§t@d TQ(E‘L[G%PQ CHEAMSEurh ScBoldle LofRB ah8 00T of

Preparation 2. Step B : tert
4- (azi dodeﬂatgrbme&an«etmpumammmymrbmmmd:@ & 50906 mad]) Bed perassnax eyadige Sodi um

azide (1, ndeﬂ DMF_and the solution is heated to
80C. é&é%%go{&ﬁ&? FFFe mPr?déf"é;So Aﬁ‘f( pregedjng SEII‘%’@Bi VBE TerstieR shREE ih 10
of £@IVF btSrred Satdr AEKieSS i vdbyranddethrt @4t Neyu eagdi RENSiBh Ut OfvirRRd thgn the
reaction mxture is heated again
dichloromethane, and the organic phase is washed with water, dried over magnesium
sulphate, filtered and evaporated. The oil obtained is taken up in acetone and in ether
saturated with HCl). The precipitate formed is suction-filtered off and recrystallised from
toluene/cyclohexane, 5/5, to yield the title compound in the form of a yellow solid.

15 Melting point : 114-115°C

Preparation 4 : fert-Butyl 4-(aminomethyl)-6-methoxy-3.4-dihydro-2(1H)-

isoquinolinecarboxvylate

Step A : tert-Butyl 6-methoxy-4-{[(methylsulphonyl)oxy]methyl}-3,4-dihydro-2(1H)-

isoquinolinecarboxylate

20 The procedure is as in Steps A to H of Preparation 2.

Step B :  tert-Butyl 4-(azidomethyl)-6-methoxy-3,4-dihydro-2(1H)-isoquinoline-
carboxylate

Sodium azide (1.12 g) is suspended in 40 ml of DMF and the solution is heated to 80°C.
The compound obtained in Step A (1.6 g), dissolved beforehand in 10 ml of DMF, is

25 progressively added to the preceding solution, and then the reaction mixture is heated again



.a 7 OCT 2007 -19 at 80C for from2 to 3 hours. The solution is poured into
150 mM of water and extracted three tinmes with ethyl acetate. Tgl rgani c
phase is then dried over magnesi um sul phate, filtered and evago-]r emg.ﬁ%{e
‘dark red oil obtained is purified by chronatography on silica gel (eluant
“cycl ohexane wth 5 the progressive addition of ethyl acetate until the
_proportions 5/5 are reaceed) to yieldtl¥e title product in the formof a
colourless oil. Step C:
t ert - But ydt 80{@forrfooie Lhy B)hoGrsiet hoxy- 3, 4- di hydr o- 2( 1H) - i soqui nol i ne-
car boxyl ate The conmpound obtained in Step B (1.14 g) is dissolved in 100 m
of methanol and then 10 palladi um on-carbon (120 ng) is added to the
sol uti on. il i:xt U j i.rre i.ent ..t enperature a under
nvclrogen T CAIERH o8l a1 o of Wokdrida U AROGRS R RRLEH At
filtrati dihe drigeniorphasy & hbrsieied Dver apehadiad sulphdr] filtedCAM BFpstde Thdhe
resi due %g-tg(axiﬁaed i.s .purified bg chromat ography on silica gel "(eluant :
cycl ohex {8 Qbiined} 1§ pupdied D chromatogaphyTorcsihga 2o (duant ¢ cymolidxandwith
(F:)E)I()gﬁ; ][ :agfé\;s%ﬁogés%i/g ra}gﬁﬁlgmi%?%{h?fgzcettﬁe Yhl fle tp?&)otrt!i(;AseS/? Ef)edr%%éehld? td }blgldf grmof a
4- ( 6- et hidleyr@jutt ohi thy dorar df 4 sdquriesobilnyl ) - N- met hvl but anam de The conpound
obtained in Preparation 1 (41 mml), in the formof a base, is dissolved in
10 mM of ethanol. 60 m of aqueous nethylam ne are added and the reaction
m xture i t.ir | t et evaporation
under reds%%%% °préeglg]3rﬂ£e}thfq§gﬁ g%m%@{ipfgﬁadﬂli(?yi %i&gr%ﬁﬁég%%i%ﬂrﬁqﬁégo l\}\lfg%)er and
extracted with diablogyletet hane. The organic phase is washed with water,
dried over magnesi um sul phate, filtered and evaporated under reduced
pressure. The title product is obtained after chromatography of the
resul ti ngheicbm@Bund bbiaihdd 3e!StepYBl (10 &) is.diRBIvEs '
4- (6- Met hoxy- I111?2, 3,4-tet rahvdrl_)o- 4(|-i so%lui nol i nyl ?Hﬁﬁ)ﬁen'?lh?/fl Itr)llejtthglrll%%rﬁngethenrhe
conffound PalidaiRER-Garb axd A meg)1is (agdedriondie)solutiant Fee feaetoromirtuteas etired at

di ssol vedyhnPrempfahue®Ad under hydrogen for 3 hours.
After removal of the palladium-on-carbon by filtration, the organic phase is evaporated
under reduced pressure. The residue obtained is purified by chromatography on silica gel
(eluant : cyclohexane with the progressive addition of ethyl acetate until the proportions

15 5/5 are reached) to yield the title product in the form of a colourless oil.

Example 1 : 4-(6-methoxy-3.4-dihydro-4-isoquinolinyl)-N-methylbutanamide

The compound obtained in Preparation 1 (41 mmol), in the form of a base, is dissolved in
10 ml of ethanol. 60 ml of aqueous methylamine are added and the reaction mixture is
stirred at ambient temperature for 12 hours. After evaporation under reduced pressure, the

20 filtrate is taken up in 50 ml of water and extracted with dichloromethane. The organic
phase is washed with water, dried over magnesium sulphate, filtered and evaporated under
reduced pressure. The title product is obtained after chromatography of the resulting oil on
silica gel.

Yellow oil.

25 Example 2 : 4-(6-Methoxy-1,2,3.4-tetrahydro-4-isoquinolinyl)-N-methylbutanamide

The compound obtained in Example 1 (54 mmol), in the form of a base, is dissolved in



--20 50 mM of nethanol and then palladi umon-carbon (150 ng) is added to the
solution. The reaction mxture is stirred at anbi ent terrperatbrxg F ?Uﬁfr
hydrogen for 4 hours. After renoval of the palladi um on-carbo ﬁﬁ
filtration, the organic phase is evaporated under reduced pressure. The oil
‘obtained is purified by chromatography on silica gel to yield the 5 title
product in the formof a yellowoil. B&hple 3 :

4- (6- met hoxv-4-isogui nol i uvl)-N nethyl butanam de Step A : Ethyl

4- ( 6- met hexyd @fmmhamnhahd mdn)ﬂuummﬁab@cmaﬁ QF3Y i) til@a&’d&a tsqr{ggbﬂﬂfim?bh?e' ned

in Preparation 1. ' mml|) is dissolved, wth I cation

heat, in 'SeFtaR B f8|1ﬁéme%ahﬁlabwnh@mperaémwmémnder bﬁdrggem yoraanmomns@ﬁw e

et hanol (Al of 8 2 30 ded to the reaction
mixture, which 1s tﬁﬁﬁhﬂgfaﬂt Jé&g‘&%tﬂoﬁ% ﬁl&aﬁ‘ qgg‘%%%qﬁ’?%ag\isfaﬁs SYRYRIAY Mgt er
rermval abduded pp@bdlladifhlmﬂmbtamdda@pbﬁﬁéd by ERlohRfogra 104 Eé’zﬂ t

evap ﬂ ndg (iljf3 péessure The residue obgtraéﬂr}god |ls p i‘??ge?f?gff

chro 3 %? ‘%ﬂtlms'i A g ?Y‘E@"ﬁaﬂt . dichlorornethane with the progressive
addi ti on of rret hanol ). The oil obtained is converted to hydrochloride form
and then the precipitate 15 formed is recrystallised fromacetonitrile.

Mel ting le 319 @-(HOREtHSBix inolinyl)-NV-methylbutanamide

4- (6- et hoxy-4 i soqui nol i nyl)-N-net hyl but anam de e conpound obtained in
Step A(2.2 g; 7 mol) is dissolved in 30 mM of nethylam ne (40%in water)
and the St Ar:erh§l 126 nednhaty-18d d1 Hring. The reaction
20 m xture 1s taanmﬁp in é%'m (%Ml\l/va?{gp%g %é?&%é:l{agdlo Fh et her. The

organi ¢ phase is washed with water, dried over nmagnesium sul phate, filtered
urified by

‘and evap ess The oil .obtained is

chr omat ogﬁ‘gtﬁﬁ‘%pgﬁ&gﬁti‘%% e‘lgref’ %FE%{hf (F6 EdiPdHePdREispelNed, \R)flﬂﬂ%? HEPl}ﬂabgl‘r! essi ve
addi t i onobheatpintEnol pf toliideQiohtatlih @iriesl 1Afine (8L BLEH ab(&jkﬁ?t% et %8{‘
pressurega]ed the precipitate so formed is recrystallise m 1

i elfd  2Balaldumqnrcarbano BP0t mehist atksled gp theofeagtiohintistuspivitdch Methti r}ngatp@laﬂt
117 119G dhix et 23%Z1rs it stirring. After removal of the palladium-on-carbon by filtration,

the organic phase is evaporated under reduced pressure. The residue obtained is purified by

chromatography on silica gel (eluant : dichloromethane with the progressive addition of

methanol). The oil obtained is converted to hydrochloride form and then the precipitate
15 formed is recrystallised from acetonitrile.

Melting point : 190-192°C
Step B : 4-(6-methoxy-4-isoquinolinyl)-N-methylbutanamide

The compound obtained in Step A (2.2 g; 7 mmol) is dissolved in 30 ml of methylamine
(40% in water) and the mixture is heated at reflux for 3 hours with stirring. The reaction
20 mixture is taken up in 50 ml of water and extracted with ether. The organic phase is
washed with water, dried over magnesium sulphate, filtered and evaporated under reduced
pressure. The oil obtained is purified by chromatography on silica gel (eluant:
dichloromethane with the progressive addition of methanol). The oil obtained is evaporated
under reduced pressure and the precipitate so formed is recrystallised from toluene to yield
25 the title product in the form of a white solid.
Melting point : 117-119°C



-El emental mcroanalysis : C¥%H%N% calculated 69.74 7.02 10.84 found 69. 64
7.22 10.83 Exanple 4 : N f2-(6-nethoxv-1,2 3
4-tetrahvdro4-isoguinolinyl)ethyllacetam de hydrochloride Th@'kéﬁﬁbdﬁﬁﬁ
obtained in Step | of Preparation 2 (6 g ; 20 rnmol) is dissolved in 100 ni
5 of acetic anhydride and then the solution is poured into an autocl ave.
-Raney nickel (600 ng) is then added to?the solution and the reaction

m xture is stirred at 60C and under a hydrogen pressure of 50 bars for 6
hours. Af Eementsdmiciioandlvsihe catal yst by filtration, the solution is
evapor at ed under reduced pressure. Fheorange r?sLdue_obtained is taken up
in a 10% sodi um hydroxi de sol ution a§3631i§9@d f @¥%15 ninutes, and then
extracted with ethyl 10 af 3 )T FRs orgegid phase is washed once
with water, dried over ma ﬁgéyﬁﬁg supgﬁgta,ipﬁltegg%ﬁand evapor at ed under
reduced pressure. The oil |fobtdi ned |i $9t6aken7.0p N o.&Y M of nethanol .
Hydrogen chloride gas is bubbled into thelsolutiaon, ich is then stirred
for 24 hours with a CaCl2 guard. The solution is evaporated under reduced

pressure Eiifiple: NSG6RhiMbEy-12. DRLA oSt GG it liAVheth ST adetom]
acetonitriTe IR ‘ Hy1) acelar

Mel ting point : o canple 5 : N I2-(6-nethoxv-1 3
4-t etrahvdro-4-isouui nolinyl)ethyll propanam de hydrochl oride The conpound
obt ai ned The Rngpanaiobmed BFlcRT BAPHpHEBE S (8 P ASTIHD & g 20
di ssolved in a 3/2 ethyl aceté%e/matgr qixtérgf Propa%ggkﬁ%hﬁggﬁ%zoigﬁ
equi val erfifsycefis anhudride gaddhen disiselation is pourd| into an. adbelavee aRirepmidkeit Ur
one hour Aﬁter.sepa%agion of the

haces. | (RS G had ATB AN ol Bl oo R i irErg 6o AR Pl

phases, t ani ¢ phase i's was Wi

sul phat e a idregenquicame c\ApRratac haderARQduEetaES b a?stTﬁseﬁﬁliaho&bfhé‘i ned
. yoo -

Thisdysad prossgiee Ahee@ngeresuiie obiapneadrs tastmap ol a

t
is purified by.chromatography on silica gel (eluant eth
acet at e/ @9@1“8%&%%80@7651)“.“%
Hydr ogen 10b] esdiglf HaRxiE Rbileshd Shfed QN ich is then stirred
for 24 hours with a Cad 2 guard. Tﬂe SJ?§€?§%HP§gé¥gab?éF§ c%ﬁdﬁﬁheaﬁﬁ

10 acetate (3 times). The organic phase is washed once with water, dried over magnesium

sulphate, filtered and evaporated under reduced pressure. The oil obtained is taken up in

50 ml of methanol. Hydrogen chloride gas is bubbled into the solution, which is then

stirred for 24 hours with a CaCl, guard. The solution is evaporated under reduced pressure

and the precipitate so obtained is recrystallised from acetonitrile to yield the title product in
15 the form of a white solid.

Melting point : 182-184°C

Example 5 : N—[2-(6—methoxv-l,2,3,4—tetrahvdro-4-isoquinolinvl)ethvl]propanamide
hydrochloride

The compound obtained in Preparation 2 and 2 equivalents of potassium carbonate are
20 dissolved in a 3/2 ethyl acetate/water mixture. Propanoyl chloride (2 equivalents) is then
added dropwise to the solution. The reaction mixture is stirred at ambient temperature for
one hour. After separation of the phases, the organic phase is washed with water, dried
over magnesium sulphate, filtered and evaporated under reduced pressure. The oil obtained
is purified by chromatography on silica gel (eluant ethyl acetate/cyclohexane 5/5). The oil
25 obtained is taken up in methanol. Hydrogen chloride gas is bubbled into the solution,
which is then stirred for 24 hours with a CaCl, guard. The solution is evaporated under

reduced pressure and the title compound is obtained in the form of a white solid.



_reduced pressure and the title conmpound is obtained in the formof a white
solid. o OCT 2007 -22 Melting point : 161-163C Exanple 6
N-[ 2- (6- met boxy-1, 2, 3, 4-t et rahvdr o- 4- isoguinolinyI)ethyIIbutadpﬁlgéT 200?
“hydrochl oride The t|tIe conpound i s obtained by the same procedure as in
"Exanple 5, with the 5 replacenent of propanoyl chloride by butanoyl
~chloride. Very hygroscopic white solid.22=xanmple 7 N-12-(6-nmethoxv-1 2 3
4-t etrahvdro-4-isoguinolinyl)ethyllcyel opropane- carboxam de hydrochl ori de
The titl evekifpouid :i161qBtai ned by the same procedure as in Exanple 5 wth
the 10 replacenent of propanoyl chloride by cycl opropyl carboxylic acid
chloride. Wiite solid. N@Itlng p0|nt 1 215-217C Exanple 8

procedure as in Enﬂmﬁbaﬂandgnth the replacenent ofpropanoyl chlorlde by
cycl obutyl carboxylic acid chloride. Wiite solid. Melting point : 130-132C
Exanple 9 : N-f2-(6-nethoxv-4- isoguinoIinyfethyIIacetanide hydrochl ori de 20

The conp d te P i.0 0. 015_nol t he form of
a base, q%%sgg gﬂﬁg?%ﬁgﬁgﬁ%% ]ﬁbﬂﬁﬁfé%ﬁl%% 9@? gﬁﬁ?iﬁ% 1¢ § Hﬂﬂgﬁ into
an aut oclreplecenistt bhpropatanelorid€ ¢ bulafiod@dRAdE10% by wei ght) : The mxture is
t hen pl aced under hydroge ressure (60 bars) and heated at 60C for 6 hours
with stlﬁk?ﬁayg¢¥$%ﬂcY®g% -of the Raney nickel by filtration, the organic
phase is taken up in lowbsodlun1hydrOX|de solution at a OCT 2007 -23

Example 7 : [V-[2-(6-methoxy-1,2,3.4-tetrahydro-4-isoquinolinyl)ethyllcyclopropane-

carboxamide hydrochloride

The title compound is obtained by the same procedure as in Example 5, with the
10 replacement of propanoyl chloride by cyclopropylcarboxylic acid chloride.

White solid.

Melting point : 215-217°C

Example 8 : V-[2-(6-methoxy-1,2,3.4-tetrahydro-4-isoquinolinyl)ethyl]cyclobutane-

carboxamide hydrochloride

15 The title compound is obtained by the same procedure as in Example 5, with the
replacement of propanoyl chloride by cyclobutylcarboxylic acid chloride.
White solid.
Melting point : 130-132°C

Example 9 : V-[2-(6-methoxy-4-isoquinolinyl)ethyllacetamide hydrochloride

20 The compound obtained in Preparation 3 (0.30 g; 0.0015 mol), in the form of a base,
dissolved beforehand in 10 ml of acetic anhydride, is poured into an autoclave and then
Raney nickel is added (10% by weight). The mixture is then placed under hydrogen
pressure (60 bars) and heated at 60°C for 6 hours with stirring. After removal of the Raney

nickel by filtration, the organic phase is taken up in 10% sodium hydroxide solution at



-anbi ent tenperature and stirred magnetically for 15 mnutes. The solution is
extracted wth ethyl acetate, the organic phase is washed \MGZ gpgng Zri ed
over nmagnesi um sul phate, filtered and evaporated under reduced Pres LQIO .
"The oil obtained is purified on a colum (eluant dichloronethane with the
progressive addition of methanol until the proportions 5 9/1 are reached).
The purified oil is taken up in ether sdturated with HO (g). The precipitate
formed is suction-filtered off and recrystallised fromethanol to yield the
title produbient tenpeeatufeoam efirred whighetically ifeh 15ahinuie. PR Rblution Jiz-e%&“ﬁ?ed
Exanpl e 101' ﬁ%&Z-QG- t hoxv- 4-i soaui nol i nvf et hyppr opanam de hydroc% oride
10 The colpBGHE!afe ﬁﬁgﬁﬁpég%nq Bhage dsswpshed with baine; e epfnageedianchiphateh t he
appl i cat i §Rere@f: t i i.£.h | ¢ .. 1.5 equl val ent s of
triethyl am ne ar g%? %pe(%ﬂg%&]gg&t %H!tl%g%}gs\(%%ef {Iﬁ(}%,o acr’r}ga]flﬁ%lsr% G0 FricRlare | s
subsequenfduanh dwhbomethaed lwith the frbgremsives sttigor0bf nip@hdna 0 Ll G R RREn 10%

by ighty,. for 3 hours. After renoval of the catalyst b filtration, the
sol Ut on %/% aé‘%/%?ﬁ%*iegb{eﬁ“ﬁmﬂﬁedroéhﬁé@@nﬁpé% theg satymatedoyith ﬁml@i Abe picsipitatei f i ed
by 15 chrpemtonrapioh-Alesh ditfddelyésiiy i ﬁg'[lﬁ thgnel/ met hanol .9/1). The
purified oil is taken up in et herrysatlu‘?d;{r%%e\?\n fﬁeéﬂgaglhed&g??rpaléﬁ% il a
preci pi t afoemiof aghtitgisabd. The precipitate so formed is suction-filtered off
and pl ac r.ya L. a dessicator. The title product is obtained in
the for melgI Hie point S22PI4°C et ¢ ng point : 233-235C 20 Exanple 11 :

N-12- (6- met hoxv- 4-isoaui nol i nvl) et hyl | butanam de hydrochl oride The title
conpound i s obtained according to the sane procedure as in Exanple 10
starting Exampled f Ddrflrinethexy-4riseqdinohin PR ety prépankilité Rgdaehiride 195- 197C
25 Exanmple 12 :

N- 12- ( 6- met hoxv-4-i soaui nol i nyl ) et hyl | eyel opr opaneear boxam de hydrochl ori de

Thel®i t | Eheawpponnd of Eebhplenet deobicdiing hRihhe FanBRhMHPGeHhULE g]g]j]rjaﬂogxanpl €
07 Ooct 2 B4

10 starti fr t he conpound obtai ned in Example 7.
o?%eat an8 r’gi.len cﬁlute with toluene. 1.5 equivalents of rtTBe‘[hylamine are then added to the

solution, and the reaction mixture is subsequently heated at reflux in the presence of
palladium-on-carbon (10% by weight) for 3 hours. After removal of the catalyst by
filtration, the solution is evaporated under reduced pressure. The oil obtained is purified by

15 chromatography on silica gel (eluant dichlormethane/methanol 9/1). The purified oil is
taken up in ether saturated with HCly and stirred until a precipitate is obtained. The
precipitate so formed is suction-filtered off and placed under vacuum in a dessicator. The
title product is obtained in the form of a white solid.

Melting point : 233-235°C

20 Example 11 : N-[2-( 6-methoxy-4-isoquinolinyDethyl]butanamide hydrochloride

The title compound is obtained according to the same procedure as in Example 10 starting

from the compound obtained in Example 6.

Melting point : 195-197°C

25 Example 12 : N-[2-( 6—methoxv-4-isoquinolinvl)ethvl]cvclopropanecarboxamide
hydrochloride

The title compound is obtained according to the same procedure as in Example 10 starting

from the compound obtained in Example 7.



-Melting oust : 226-228C Exanple 13 : N 12-(6-net hoxv-2-phenyl -102730C'[ ZQ(]]
4-tetrahvdro 4 isoguinolinyl)ethyll acetam de hydrochl oride The conpoun
obtained in Exanple 4 (460 ng ; 1.8 nmol), in the formof a base, is 5
‘suspended in 30 m of dichloronethane. Triphenylbismuth (900 ng ; 2 mol)
“and copper acetate Cu(OAc)7 (190 ng ; 0.95 mmol ) are then added. The
.reaction mxture is placed under argom24end stirred magnetically for 18
hours at anbient tenperature. The mixture is filtered, taken up in water
and ext r adekthgwioirtt :@2byP8acet ate. The organic phase is dried over nagnesium
sul phate, filtered and evaporated under reduced pressure. The residue
obtained 10 is purlfled by chronatography on silica gel (eluant ethyl
acet at e/ ? ] saturat ed
wi t h HCh e O A i L

is then suction-fi I & fced under a vacuum in a de55| cator to
yield the title product in the formof a white solid. Melting point : 83-85C
15 Exanpleeldompdin 2

4-t et rahvdro- 4 |sogﬁlﬁa§??ﬁ3¥ﬁmﬁ Feah{acet (lzié 0l e St FL BE i Bser sn
Exanbl e gugpendedvin 30 mimf rdmdlllc)romnﬂhap@t’ﬁqmewibmmuﬂomt)eng(i 26 Py andﬁoﬁygpl ) are
suspende bromde (0.37 m ;

h
added t oc;‘fJ ‘%{ 2@11@4 §h (%@gr’rlg BHo %;&ru B qdée%egﬁe'@a%ﬁonllzg@ﬂeds pﬂladﬁdur s
W th 20 shbéddrpen addetisel Hab@ichBy ?&Ufﬁﬁodrgﬁpmﬁﬁem teﬁ%el\’e\{ﬁ{rg r?%ea%llu% Il;?:jgd \(/j\/l th
re

6N HO and washed w th ethyl acetate. The aqueous phase 1S
al kal i ne fiferad. E?éi?%%l%?ﬁ%@é%@ﬁ&ﬁ@tedawdh ebhlyt actae Thctdigaiicphee (@idiener The

inder r eRigngitsd e, AN TREDERONIE b Eined mropure (ihegengue obtained
chr omat ogyr pﬂp’m&ed)bys:lhfdrﬁﬁogabh)( oh Udlita gel dERiBhO6R 5&%90%181% g%{kez%%fl@ss' ve

addi tion of. éf until the proportions 9 1 are reac e purified
oi | precPpificd &4, en BP éﬁl%]ietrasta@rétéd ﬂ’dﬁhrﬁﬁhg)sambemy@t ahtil 8 guledipiose as 7/ 3

t ol uene/ gyl aem Xbuhe £ Q I e in the formof a
white solid. I\fel ti ngﬁ%o1 nt o 5%, %Cgl&h%t?régcﬁ}ff&gfq 868 undde & Vaculin Tn’s
dessicator to yield the title product in the form of a white solid.

 Melting point : 83-85°C

15 Example 14 : N—[2-(2-benzvl—6-methoxv—1.2,3,4-tetrahvdro—4—isoquinolinvl)ethvl]-
acetamide

The compound obtained in Example 4 (740 mg; 2.5 mmol) and potassium carbonate
(720 mg ; 5 mmol) are suspended in 20 ml of DMF, and then benzyl bromide (0.37 ml;
3 mmol) is added to the solution. The reaction mixture is heated at 125°C for 4 hours with
20 stirring. The solution is poured into 50 ml of water, acidified with 6N HCI and washed
with ethyl acetate. The aqueous phase is then rendered alkaline with potassium carbonate
and extracted with dichloromethane. The organic phase is dried over magnesium sulphate,
filtered and evaporated under reduced pressure. The residue so obtained is purified by
chromatography on silica gel (eluant : dichloromethane with the progressive addition of
25 methanol until the proportions 9/1 are reached). The purified oil precipitates. The
precipitate so formed is recrystallised from a 7/3 toluene/cyclohexane mixture to yield the

title product in the form of a white solid.

Melting point : 123-125°C



--25 Exanple 15 : N-{2-J2-(3-fornyl phenyl)-6-nmethoxy-1 2 3 4-te®rm{i o-ﬁ-}so
gui nolinyllethyl) acetam de Copper acetate Cu(QAc)2 (960 ng ; j’ 3 g
triethylamne (1.5 m ; 10.5 mmwol) are suspended in 60 m of

~di chl oronet hane. The conpound of Example 4 (1 g ; 3.5 mol), 5

“3-fornyl phenyl boronic acid (1.05 g ; 7 mmol) and nol ecul ar sieve are then
.added in succession and progressively t¥® the solution. The reaction mxture
is stirred at anmbient tenperature for 2 hours. The mixture is filtered,
washed wiExampledsS,: Nu{2-d2-(Bermyimn “6ethok R B4-téirhh fii8d-fPd evapor at ed
under reduced presyﬁﬂolin?!@ ﬂ@cé'%i%ma&l?ﬁm—lt_‘%‘w—c‘hromt ogr aphy
on silica gel (eluant I chl'oronethane with the progressive addition of 10
met hanol until the proportions 9/1 are reached) to yield the title product

in the fdfonpst araetatyélu(@mm (960 ExgaplnemdB and KeigtRylafirimee{ 1h9 %) A0y Are? 3
4-tetrahvd t h tami de hydrochl oride F d

(055 m Ufated 5 BCH BN hE a5 spupamedt éﬁigm‘é{%<fge%£sé"mmc ihd’ 15
obt a ned 3|-fa>nﬁ>y1ymeﬂ1dﬁbéroﬁih 818 (i 05- % 'ﬁ'HJniol Anf hEolEQlP &%ﬁ e{}.#ée%éﬁfgé' on

m xture is heated at 80C for ourswl stirring
t he reactheiesHPxand eregresely 1(0 thﬂ sa:lﬁhtﬁi\HHﬁIrewtﬁmaldd&dre isheirred et Uhddidn t hen

washed wi{ der al. k and extracted with ether.
The or ganllgp%%%gééfoirsz r |rse§%8 r@ﬁgﬁf{jnwéé?eﬁlh‘?ﬁcg water; qriedrqvgr maenesimpor at ed
under r edul@ﬁﬁiepﬁﬂérsdl afd eWﬁ}%rM@(ﬂ hARerGEiuce p?&%\%b gl felidod rc;'den?egi 8 %:un%e

chr omat o% Ery on silica ?el (eluant : dichl oronethane wt rogr%sm ve
addi tion %t%ﬁbby eméifira geldchppipotichilonmediahe aidh the actpect)ive Thditipor f i ed

0'|d5tﬁi%@ﬁhnUP ted wth HC | tirred until a
precipitate is 3 o ngd‘gp %hg/grag%lreﬁf egg & P’?gq ﬁ’@&lt SRIERG AN fthe fosmeef »f f and
pl aced upeldrw ailvacuum in a dessicator to yield the title product in the

formof a very hygroscopic white solid. 25 Melting point : 59-61C Exanple 17
N-{2-f2-(Cvcl opropvl net hyl)-6- rrethoxy 1 2 3 4 tetrahvdro-4

isogw NoEkRAMvIE t 1] 1€ ound. oht i n Exanpl e
4 (1. 03 S %)d;yigll& Bl {Hxﬁewﬁ rﬂﬁ%d . ,g;?etyé'lgv&g- 2R QR indRn S erlﬁsql]

Formic acid (0.55 ml) and 37% formaldehyde (0.6 ml) are added at 0°C to the compound

15 obtained in Example 4 (1.8 g; 7.2 mmol) in the form of a base. The reaction mixture 18
heated at 80°C for 24 hours with stirring. After having cooled the reaction mixture to 0°C,
10 ml of 6N HCI are added. The mixture is then washed with ether, rendered alkaline with
2N NaOH and extracted with ether. The organic phase is dried over magnesium sulphate,
filtered and evaporated under reduced pressure. The yellow oil so obtained is purified by

20 chromatography on silica gel (eluant : dichloromethane with the progressive addition of
methanol until the proportions 9/1 are reached). The purified oil is taken up in ether
saturated with HCl, and stirred until a precipitate is obtained, which precipit.ate is then
suction-filtered off and placed under a vacuum in a dessicator to yield the title product in
the form of a very hygroscopic white solid.

25 Melting point : 59-61°C

Example 17 : N-§{2-[2-( Cyclopropylmethyl)-6-methoxy-1,2,3.4-tetrahydro-4-
isoquinolinyl]ethyl}acetamide hydrochloride

The compound obtained in Example 4 (1.03 g) and potassium carbonate (1.25 g) are

suspended in 50 ml of acetone. The solution is stirred at ambient temperature for



-suspended in 50 mM of acetone. The solution is stirred at anbi ezt
tenperature for 0 7 OCT 2007 -26 10 minutes, and then net hylcgy | 86T 0P80
‘bromide (0.36 mM) is added to the solution. The reaction mxture is stirred
at anbient tenperature for 12 hours. The potassium carbonate is filtered off
"and the recovered solution is evaporated. The residue is taken up in water
.and the aqueous phase is extracted wi t+ttether. The organic 5 phase is dried
over nmagnesi um sul phate, filtered and evaporated under reduced pressure. The
resi due st mbasnet then pusthfopdofypaly RORERAUANKIN a8idd 6TOSiG) 4R

di chl oronet hane with the p rogre55| ve addition of nethanol unti

propor t i gR&CteR Mixfure is shigred @ pmb TPHEtCEPeratire dotoi2 hauss.t aken up in et her

saturate i reci |tat 10 obt ai ned Whl ch
preci pi tg{%g F &aﬁ%%g%aa@lg%en}sfﬁ er le{g} a]txg %gmﬁecﬁl L6l O 3?&?& ISV ReRHA 1
dessi cat oesitiee isi takeh tipén twdtérearar e uuehi’ pHase sté)IHa@fedawﬁ’lY 9fh%§ opR Grg%l:t e

solid I\/bltlng(fmnt . < 50C Exanmple 18 : N | (6-Mtboxy-1

4-t et rahﬁﬁ‘la%? Hed it eﬁﬁqgﬁﬁlyﬁé“ﬂﬂhaka i ad evaperatedhindei dadutlﬁi filessuesopound
obt ai ned 1y R [ ot,assi um c r bonat.

di ssol ved in 5%&%{ asrc())f Q)gtaéli? orrgipﬁaén}% x Py &€ c%‘?gi %gll%?ﬂtorl de

(0.47 m )dlqhéorommanadd&dthérm‘pgnesavé additien S)@hmﬁtlheﬁhﬂl uﬁthlemeqﬁ&;sdraan@m&fée I's
stirred at ﬁﬂ(ﬁl ent tenperature for 2 hours. After separation of the phases,
t he orgaﬁ ase is washed with water, dried over 20 nagnesi um sul phate
filteredmedusayeeiat eskedndeh deFUGRT,t obtial ned. s taken up
in met hanol . q) Hydr &en chi gjrii):alde gas I's E%Wﬁel(%gﬁgtsﬁnedu%“tft?(?ﬁlplt i®h is
 thelp sti obiinedi phi wacpRaiguartter ouctdg-fileued offt d1el plepsdotneel ia0vachiiBin 4he

sol ution nder reduced pressure and the precipitate obtained
is recr yg%&ﬁ%%ggdyl% c{retgl%%@g@f%c[ﬁcgﬁtﬁ%ﬁ?rﬂ“ifis YERSePie i%hits splidduct in the form
of a whi Melisitd paint 255041 ti ng point : 246-248C 0 7 OCT 2007

Example 18 : N-[(6-Methoxy-1 .2,3.4-tetrahydro-4-isoquinolinyl)methyl]acetamide
hvdrochloride

15 The compound obtained in Preparation 4 (0.77 g) and potassium carbonate (1.8 g) are
dissolved in 50 ml of a 1/1 dichloromethane/water mixture. Acetyl chloride (0.47 ml) is
then added dropwise to the solution. The reaction mixture is stirred at ambient temperature
for 2 hours.

After separation of the phases, the organic phase is washed with water, dried over

20 magnesium sulphate, filtered and evaporated under reduced pressure.

The oil obtained is taken up in methanol. Hydrogen chloride gas is bubbled into the
solution, which is then stirred with a CaCl, guard for 24 hours, the deprotection time. The
solution is evaporated under reduced pressure and the precipitate obtained is recrystallised
from acetonitrile to yield the title product in the form of a white solid.

25 Melting point : 246-248°C



--27 PHARMACOLOG CAL STUDY EXAMPLE A @ Acute toxicity study Acute toxicity
was evaluated after oral adm nistration to groups each conpri Siﬁ 8 mce

(26 2 granms). The aninmals were observed at regular intervals d ?ﬁr&fﬁ h&)07
course of the 5 first day, and daily for the two weeks follow ng treatnent.
The LD50 (the dose that causes the death of 50% of the aninmals) was

eval uated and denonstrated the | ow tox1'%7|ty of the conpounds of the

i nvention. EXAMPLE B : Forced swinm ng test The conmpounds of the invention
are tested in a behavi oural PHARMACRLOGICAD, STMUPDY ng 10 test. The
apparatus is a Plexiglas cylinder filled with water. The aninmals are tested
individually for a session of 6 mnutes. At the beginning of each test, the
ani mal i SEJQAMBQEW;tth%}Hﬁ@y stqﬁyt he cylinder. The period of inmbility is
recorded. Each animal is judged to"be immmobile when it ceases to struggle
and remains i Mmobile on the surface of the water only 15 naki ng novenents
that al | oxgdtd tdxeci Rs | fter adm nistration 40

m nutes before th{e&ege%F%%P%g&g?agﬁrgpg%%@%t%ﬁéﬁg%ﬁ@géﬁ(%abfor'tl%smg VBISEi on
si gni fi cdAé Fy2 geuug)e Théenipenls odrobbdermaabit lrbgilar idemRds didhd B ddise of the
antis-dep(rgeszc?ntalg t.j V] t%hof t he conﬁou_nds of the invention. In particular,
t he tonpdlid s ‘g‘?’r#M I ghe twpekisdp o wime dreatment nifiskgDpe(theodnse tlzat sesses he
dur ati onygf gé kst 2 Seco control) to 57
seconds. The %%g$ggﬁddfo@9§gnﬁ%$§»é§&§yﬁ?ﬁ é%eie%lao 3 at,za@?ﬁ f"kg)xifé Qfsﬂ,gecauses
t he dur ach@powidsiofntsbinkégami on to be reduced from 129 seconds (control) to
60 seconds.. EXAMPLE C : Study of binding to nelatonin receptors MI, and MI2
-The MI1l or MI2 receptor binding experinents are carried out using 2-[ 1251]

- i odonel #@xAMIPLEEB ;apof@ﬁgnﬁﬂﬁﬂnﬁaggtol igand. The radioactivity retained is
determned using a liquid scintrllation counter. 0 7 OCT 2007 -28

The compounds of the invention are tested in a behavioural model, the forced swimming
10 test.
The apparatus is a Plexiglas cylinder filled with water. The animals are tested individually
for a session of 6 minutes. At the beginning of each test, the animal is placed in the centre
of the cylinder. The period of immobility is recorded. Each animal is judged to be
immobile when it ceases to struggle and remains immobile on the surface of the water only
15 making movements that allow it to keep its head out of the water.
After administration 40 minutes before the beginning of the test, the compounds of the
invention significantly reduce the period of immobility, demonstrating the anti-depressant
activity of the compounds of the invention. In particular, the compound of Example 9,
administered at 2.5 mg/kg per os, causes the duration of immobility to be reduced from
20 102 seconds (control) to 57 seconds. The compound of Example 3, administered at 25
mg/kg per os, causes the duration of immobilisation to be reduced from 129 seconds

(control) to 60 seconds..

EXAMPLE C : Study of binding to melatonin receptors MT; and MT,

The MT; or MT; receptor binding experiments are carried out using 2-['*I]-iodomelatonin
25 as reference radioligand. The radioactivity retained is determined using a liquid

scintillation counter.



- Conpetitive binding experinments are then carried out in triplicate using the
various test conpounds. A range of different concentrations is_tested for
~each conmpound. The results enable the binding affinities (Kiﬁ 6f0€ﬁe2007
conpounds tested to be determ ned. Thus, the Ki values found for the
“conpounds of the invention show binding for one or the 5 other of the
_receptor sub-types MIl or M2, those vaddres being < 10 M In particular,

t he conpound of Exanple 9 has a Ki (Mr1) of 9.12x10"9M and a K; (MrVv) of
2.16x10-9M ; the conpound of Exanple 3 has a Ki (M) of 3.Sx10-9M and a K
(Mr2) of _2.6x10-9M: the conpound of Exanple 10 has a Ki (M) of

4. 26| 0" SAATARRYLINE ndinggxpgments fueythen sMriefoOEXANPRIE AR nsing theonarafustthe

g . N ; . A it
of T Sofipoliifs, Wk of B @Reh(UonEohBRBLER, ) Mlcech comBSHul divrgnde
physi ol ogneldk theiiinding aifiatiesa@d) oftthbsothpolmndk texiciGadt abefhytnns by day/ ni ght

alternation has nmade it possible to establish a pharnmacol ogi cal nodel for
research into nelatoninergic ligands. 15 The effects of the conpounds are

tested i liad 4 RIEE" r W) arti.cular, in relation
to the cFPg§J?g§9?ﬁ§?%ns of ioggﬁgﬁgﬁéﬁgﬁﬁﬁg. ??“ﬁﬁﬁ?ﬁ”gplﬂgf?%?QQﬂﬂte

i ndiscat owthef of the rempioristly-tyfes MIE; @MTganeses atict Badp anoghyck. I n this study,
the effects of such conpounds _on a particul ar experinental nodel, nanely

the rat pFBEEGURR heemsmpaimd of dixamplnd hisct kadht) o & Rnde Y andrack gMl)afed. 20

Experi ment 7at. : - e, ka e. sybj ed s they
arive ot ORa s R ok P ERUT e S0 S B Bt Rt €At g GEEY o83
hours (LB.6x20°NI2)the Foraprurd0d FixampRO1 (Whiser K2(M'D;) df week 80 *MaaRbat,i(90r,) bhey are
pl aced iQ gaggﬁdfitted with a wheel connected to a recording systemin
order to & t the phases of |oconotive activity and thus nonitor the

nycht hemeral (LD) or circadian (DD) rhythnms. As soon as the rhythns recorded
show a stable pattern in the light cycle LD 12 : 12, the 5 rats are placed
in Yer mmesécﬁwpf the compounds of the invention on the circadian rhythms

of locomotive activity of the rat

The implication of melatonin in influencing the majority of physiological, biochemical and
behavioural circadian rhythms by day/night alternation has made it possible to establish a-

pharmacological model for research into melatoninergic ligands.
15 The effects of the compounds are tested in relation to numerous parameters and, in
particular, in relation to the circadian rhythms of locomotive activity, which are a reliable

indicator of the activity of the endogenous circadian clock.

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

the rat placed in temporal isolation (permanent darkness), are evaluated.

20 Experimental protocol

One-month-old male rats are subjected, as soon as they arrive at the laboratory, to a light

cycle of 12 hours of light per 24 hours (LD 12 : 12).



"Two to three weeks later, when the free course (rhythmreflecting that of

t he endogenous <clock) is clearly established, the rats are gi day

adm ni stration of the conpound to be tested. The observati onlg EMHM?Qy
_nmeans of visualisation of the rhythns of activity : 10 - influence of the
light rhythmon the rhythnms of activity, - disappearance of the influence on
the rhythns in permanent darkness, - i‘n?q uence by the daily adm nistration
of the compound ; transitory or durable effect. A software package makes it
possi bl e After 2 ¢ Arevesks edattetiah tlatyi we phaced iméaeps fittyd ofitht-hehas bividoed tb he

period of__the. rhythmof the imgls during free course and during
treat ment'y (t:qrﬁ%ng %gr%]n]gltcfré?remBi}?@gﬂﬁ?h&?eséﬁé?%m%wﬁ%tl@ﬁ gndetige memitor theadi an
and non- aiychédinerl (£0Y or @xAMRLEDY) hAIK@N) conponents, where present.

Results The compounds of the invéntion clearly appear to have a powerful
action on the circadian 20 rhythmvia the nelatoninergic system 0 7 OCT

2001 -30 E . light/dark .cages st The,  conpounds of the invention
are testéd | nI}{Z‘%bl;ﬂelﬁ5%’3@?e‘{?coﬁ%‘fiﬂﬁffh,o“?ﬁétabﬁ&w@amkthéé’@é‘sCY@%@D, 12\hil2hthenabl es
the anxi ahtytatcplacdd iMipedmaent MBkEQAEPOPNAS to be reveal ed. The equi pment

conprises two polyvinyl boxes covered with Plexiglas. One of the boxes is 5
in darkness. A lanp is placed above the other box, yielding a |ight

intensit roxi 4000 l.ux at t entre of the hox. An opaque

pl asti csyrtvﬁgn%’eﬁp%e‘ggérﬁgﬁé@’t En tBF i cBERe &’é’ﬁ’ﬂ‘ﬂﬁ quRk theb et thendagenens s ar e
tested i nbick) thuskdrly ésmblshak sl ot A dveh DHLOS admFErafibOOF ﬂ%fco%gp%ﬁ}nﬁ’?&( I's
cl eaned between each session. At the start of each test, the nouse is

pl aced i © fgedy unnel, facing the dark box. The tinme spent by the nouse in
the illum nated 10 box and the nunber of passages through the tunnel are
recorded after the first entry into the dark box. After adm nistration of
t he conpdbndbsc@itivhnategsadedfyaneartshd visualidatiof of the rh@Bins of B&ivity :

10 - influence of the light rhythm on the thythms of activity,
- disappearance of the influence on the rhythms in permanent darkness,

- influence 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

15 animals during free course and during treatment,

- to demonstrate by spectral analysis the existence of circadian and non-circadian (for

example ultradian) components, where present.

Results

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

20 thythm via the melatoninergic system.



~conpounds of the invention significantly increase the tine spent in the
illum nated cage and the nunber of passages through the tunn@l ﬁﬁtcg
denonstrates the anxiolytic activity 15 of the conpounds of h% gﬁbn.
EXAMPLE F : Activity of the compounds of the invention on the caudal artery
-of the rat The conpounds of the invention were tested in vitro on the
_caudal artery of the rat. Melatoniner-@i0c receptors are present in those
vessels, thus providing a relevant 20 pharnacol ogi cal nodel for studying
ﬁE|at0nIHQKQBQPEEg@nﬂuﬂQMMYkEy‘ngﬂ stinul ation of the receptors can induce
ei t her vasoconstriction or dllatlon dependi ng upon the arterial segnent
studi ed. Protocol One-nonth-old rats are accustoned to a |ight/dark cycle

f 12h/1 dur.i d of.2 t 5 7 2001 -31 Aft
ohcriti cdheriutitnds BB Gih 8 edRLin Arvahaiirwebmedel Fie Bebidr gages.
oxygenat egkt, wich bfablekBe é‘ﬂi}h@&h@%@\ﬁ% 6fhﬁé10cﬁﬁ'§ﬂiﬁﬁh§‘ feisk 1%‘/(#?&} h ends, suspended

vertically in an organ chanber in sui tabl'e medi um and perfused via their
proxi mal end. The pressure changes in the perfusion flow enabl e eval uation

f th { f f ds. Th
acti vi ty TP CEBHeBE ot 8 ROt Bitesiion it afthe Phigke avbbe fores s
pr e-xont Iir&Cdz@KhebS/ Apn@ﬂ;yllgpﬁl@téae abdvédVlhe AtiRNESAT YRIdiQN/d f%gt sﬁ gryg is

|1 on O

det er m ned non- cunulatlvelg the addition of 'a concentr he test
conpound 2PR¥ OFWéat‘E}Vé’cOQQ AvF attheccentrg méiite badhen opdyme glldstics wbslesepardtasahe hes

equi libri i pr nis left 10 for 20

m nut es %g?%r ﬁ%ﬁcfﬁpgﬁgmgéﬁ%E%%ﬂ&%ﬁ?@ﬁ%hb I 3RS 2 BHM e and a

further Themloenbf eetohth@xoi clelgedt 1R5W e 0sHPR WEdionRAS tel art Jh@acﬁ%a@%@%ugé the
15

i nvention |f|cantly nDdlf t he di ameter of caudal arteries pre-
constri cis éﬁ o%:@ 1®g the dark box. The time spent by the mouse in the illuminated

10 box and the number of passages through the tunnel are recorded after the first entry into the
dark box.

After 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

15 of the compounds of the invention.

EXAMPLE F : Activity of the compounds of the invention on the caudal artery of the

rat

The compounds of the invention were tested in vitro on the caudal artery of the rat.
Melatoninergic receptors are present in those vessels, thus providing a relevant
20 pharmacological model for studying melatoninergic ligand activity. The stimulation of the
receptors can induce either vasoconstriction or dilation depending upon the arterial

segment studied.
Protocol

One-month-old rats are accustomed to a light/dark cycle of 12h/12h during a period of 2 to
25 3 weeks.



"EXAMPLE G : Pharmaceutical conposition : tablets 1000 tablets ﬁafqnjr 2@0?
containing a dose of 5 ng of N-[2-(6-nethoxy-4-isoquinolinyl)-

et hyl ] acet am de hydrochl ori de (Exanple 9)

(CH2)"
-NCGR

. . .The. act1v1ty of the oomzpounds 18 evaluated I\/él sejg_me&s) that Haye bFe‘r% %rl'e;ﬁ?ingac(tici by A

20 g 20 mai ze starch

After, sacrifice, the caudal .artery .is 1solated and. maintained in -a hlghly oxygenated """"
Iactose

st ear at

- -chamber in- a suitable medium and perfused via thel %roﬂﬁgpgnsd l’tme pressure c%anges

1 g hydroxypropyl cellul ose

npound” O

/ph(:wlq:phrm% (1 M)XK A @M@leeﬂratlonﬁrespmnsd ctﬂw B dd&rﬁlnedﬁld@&ﬁﬁﬂ@tﬁﬁ&y By droup
N-CN wherein: I'l * 2z Z

repr esent}é X éttlj i fua}acar H‘%O?‘)tf‘on ?fltBQ)‘}ﬁEﬁmBP%% 10 ghe, Big-gentragipd s¢emiaRy. Waen
i dent i caltheogffedit Bb&fﬁdtr,ea@l%ﬁ lRqiEBF 89S HeSmetitMdE 8881ed and the preparation is left

10

15

20

for 20 minutes before the addition of the same concentration of phenylephrine and a further

concentration of the test compound.

Results

The compounds of the invention significantly modify the diameter of caudal arteries pre-

constricted by phenylephrine.

EXAMPLE G : Pharmaceutical composition : tablets

1000 tablets each containing a dose of 5 mg of N-[2-(6-methoxy-4-isoquinolinyl)-

ethyl]acetamide hydrochloride (Example 9) .........ooveeovoveooommmoooooooo 5g
WHEAE STATCH ... 20g
MAIZE STATCH ....evetet e 20g
JACHOSE c.vcvv ittt et 30g
MAGMESIUM SEEATALE. .. ...v.cecveecirctecee ettt e 2g
STLICR. 1ottt et e s oo lg



-atomor a linear or branched (C -C6)al kyl group, 10 and R represents a

| i near or branched (d -C6)al kyl group, a linear or branched (Q?gCﬁmﬁ s%ﬁf
group, a linear or branched (C2-C6)al kynyl group, a (C3-Cg)cyctda I
~group, a (C3-Cs)cycloal kyl (C1-C6)al kyl group in which the alkyl noiety is
| i near or branched, an aryl group, an aryl-(d-C6)al kyl group in which the
al kyl moiety is linear or branched, a h&eroaryl group or 15 a

het eroaryl - (Cl -C6)al kyl group in which the alkyl noiety is |inear or
branched, X represents a nitrogen atomor a group N-Rl wherein R1
represents a hydrogen atomor a linear or branched (G -C6)al kyl group, a
(C3-C$) cycl oal kyl group, a (C3- Cg)cfdAMEy| - (G -C6)al kyl group in which
the al kyl noiety is linear or branched, 20 an aryl group, an aroyl group, an
aryl - (Cl-C6)al kyl group in which the alkyl miety 1 OCT 2001 -33 is |inear
or branched, a heteroaryl group, a heteroaroyl group or a heteroaryl-(Cl-
Co6) al kyl grqﬂf in 3hi h the alkyl noiety is linear or branched, R2
represent’s a-9TRRAEA of fogrdadied” (Ol - C8) al koxy group, a (C3-Cs)cycl oal kyl oxy
or (C3-Cg)cycloal kyl-(d -C6)al kyl oxy group in which the alkyloxy moiety is

linear or 5 branched, the representayion -- denotes that the bond is
single or double, with the proviso tdgt)the valency of the atons is
respected, wherein : - "aryl" is to be Gider st ood as meani ng a phenyl or
napht hyl group, those groups 3 ~ynsubsti t ut ed ob substituted by from
one to three identical or ghiff groups sel ected f@om 1'i near or branched
(C-C6)alkyl, linear or branched (4l-C6hal koxy, OR ~ COON, al koxycarbonyl in

which the al koxy noiety is |inea anched, fornyl, nitro, cyano,
‘hydr oxynet hythereami no (optionally substituted by one or two |inear or

branched (CI-CB)ilkyI groups) and hal ogen atons, 15 "heteroaryl" is to be
under st ood dsA®&km ¥gP-any nmono- or bi-cyclic group that
1|‘ R
7/
* A represents a group —N—C—TR' —ﬁ—N\ or a group
[ R’
R ' Z Z
i AR |
—N-C—N_ wherein :
1 R"
4

® Zrepresents a sulphur atom or an oxygen atom,
* R and R", which may be identical or different, each represents a hydrogen
atom or a linear or branched (C;-Cg)alkyl group,
10 ® and R' represents a linear or branched (C;-Cg)alkyl group, a linear or
branched (C,-Cg)alkenyl group, a linear or branched (C2-Ce)alkynyl group, a
(Cs-Cg)cycloalkyl group, a (C5-Cg)eycloalkyl(Cy-Cg)alkyl group in which
the alkyl moiety is linear or branched, an aryl group, an aryl-(Cy-Cg)alkyl
group in which the alkyl moiety is linear or branched, a heteroaryl group or

15 a heteroaryl-(Cy-Ce)alkyl group in which the alkyl moiety is linear or
branched,

¢ X represents a nitrogen atom or a group N-R' wherein R represents a hydrogen

atom or a linear or branched (C;-Ce)alkyl group, a (C3-Cg)cycloalkyl group, a (Cs-
Cs)cycloalkyl-(Ci-Ce)alkyl group in which the alkyl moiety is linear or branched,

20 an aryl group, an aroyl group, an aryl-(C;-Cg)alkyl group in which the alkyl moiety



-contains fromb5 to 10 ring nmenbers and may contain from1l to 3 hetero atons

sel ected from oxygen, sul phur and nitrogen, such as the grougs?fAfsan;
thiophene, pyrrole, imdazoline, pyridine, quinoline, isoquiE§anp?cgpgﬁhn,
‘indol e, benzothi ophene or benzofuran, it being possible for those groups to
be partially hydrogenated, 20 unsubstit ted or substituted by fromone to
-three identical or different groups sel®¥cted fromlinear or branched
(C-cC6)al kyl, linear or branched (Cl-C6)al koxy, OR COON, al koxycarbonyl in

whi ch the al koyineai et yranshed ndatereirylograis, eBetedo@iYY roudi drf PhetEipafnP(c,-an no
(optionally su@;t' tf{jt ed }tﬁ; lolﬁg or%l%wo | i near. or branched (Cl-Co)al k)ﬁj
groups), hydr 91?%%9]113 Weh tryrlkylaneigty, 1s digearipabranghedat | omers” and

di astereoi soners, and al so addition salts thereof with a pharmaceutically
acceptabl e acid or base. 01 OCT 2007 -34 2. Compounds of formula (1)

according to# dkzanemekeMgrlmear ot Branche@d; -8s)aBidk § SLk ,_aqcrcswmyg{xgtw,
their enanti og&rﬁ; nd di aitérem sonmers, and al so addition salts “thereof
with a phar mad&atisdriopkyttentapikalonyi smow ibubish the alkglopyumdetyd§ lihemrroul a (1)
accosding to g)gigmed wherein n is 3 and A represents a 5 CONHR group,
their enantiomers and di astereoi somers, and al so addition salts thereof
with a pharnmaceutically acceptable acid or base. 4. Conpounds of formula (1)
according to cJaim1 wherein R2 represents a nethoxy group, their

enant i oner s *alftf FPLESPEREN sorerdenokes thas fhedoadds singls os dbuidles Wigh defprovith a

phar maceut i cakhat (ReFaRI hAGhHls ArfRsgy 10 5. Compounds of formula (1)
according to claim1l whérein X represents’a nitrogen atom their

enantiomers and di astereoi somers, and also addition salts thereof with a
phar maceut i gv%l I%l.accept abl e acid or base. 6. Conpounds of formula (1)
according to &% 'm 1 wherein X represents an NPh or NBz group, their

oo et | cal . aecentap oo ARG SR b AR ST il * 10
accldr di ng t Belpg élpﬁﬁbftlgmdcﬁr pubstifutezl 06 fiost biox Yo three identical or different groups
selected from linear or branched (Ci-Ce)alkyl, linear or branched (Ci-Ce)alkoxy, OH,
COQH, alkoxycarbonyl in which the alkoxy moiety is linear or branched, formyl,
nitro, cyano, hydroxymethyl, amino (optionally substituted by one or two linear or
branched (C;-Cg)alkyl groups) and halogen atoms,

15 - "heteroaryl" is to be understood as meaning any mono- or bi-cyclic group that
contains from 5 to 10 ring members and may contain from 1 to 3 hetero atoms selected
from oxygen, sulphur and nitrogen, such as the groups furan, thiophene, pyrrole,
imidazoline, pyridine, quinoline, isoquinoline, chroman, indole, benzothiophene or
benzofuran, it being possible for those groups to be partially hydrogenated,

20 unsubstituted or substituted by from one to three identical or different groups selected
from linear or branched (C;-Cg)alkyl, linear or branched (C1-Ce)alkoxy, OH, COOH,
alkoxycarbonyl in which the alkoxy moiety is linear or branched, formyl, nitro, cyano,
amino (optionally substituted by one or two linear or branched (C1-Ce)alkyl groups),
hydroxymethyl and halogen atoms,

25 their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.



-i.soqui nol i nyl )ethyl Jacetam de, and also its addition salts with a,
pharmaceutically acceptable acid. 8. Conpound of formula (1) ac{i&r alm'g Zog]?
claim1 which is N[2-(6-nethoxy-4- 20 isoquinolinyl)ethyl]butanam de, an
‘also its addition salts with a pharmaceutically acceptable acid. 9.
Compound of formula (1) according to claim1 which is N[2-(6-nethoxy-4-

i soqui nol i nyl ) ethyl ] propanani de, and al¥o its addition salts with a
pharmaceutically acceptable acid. 07DUE 2007 -35 10. Conmpound of formula
(1) accor®¥i ngompowidaiah fornatia (1) dcsotdifto Aaifet hobateif-n iSOAHA N0 dghsdedtsSny! ]
cycl opr opanem&gg@m’ de, gn.d alsqg its addition salts with a

phannaceut i cz EPPagher fdagtioners g digsistroiontesy, narida als ) additor diltsg t 0
claim1l whiched i -plggltnlgla% - ' ' ' - N- et hyl but anam de, and
ol o e e RetoBt hich 3 of vvithutéé%lﬁgfﬁg%ﬁ%E%F%'Jsgaccept able acid. 12.
Compound of formula (1) according to claim1 which is

N-[ 2- ( 6- net - 2-pheny] . . _ _
1, [2 3,( 4. ot :kgx Rty of )s/tJB‘Ei’EHlﬁépi 3ePydERsnin slawelawhersin mrig 3aansloAi repreaaids i on

salts with aorRbR ayt i | enaGld. . 3. ound..of formul a
(1) accordi ng%t 0 c.r%?mb"llﬂgcﬁli g%m?%%%?% %H J(1 qugsgénrg?/llsg’g?%étaﬂg%}?o diSh LAt

1, 2, 3, 4- t et rladrgefrviiia pyoquicasidally kyeptaple)aaakdrdrasé.de, and al so its addition
salts with a pharmaceutically acceptable acid. 14. Conpound of fornula (1)
according to claim1 which is N-{2-[2-(cycl opropyl nethyl) -

6- met hoxy: 1,Conghonl€bF by aN (B ALt L ] e ] and.,also its
addition 15 salts with a phgbnnqgﬁitﬁ?g;@at} F%ﬁgcﬁ‘g‘%ég%? gga%ﬁgsgﬁ%.a IEF%‘(?&S for
the prepar aSfew: Heicgpbongs ad diasterabisorqérs, awcasdiadditivo saltaihatebf with a
characteri Sﬁgﬂfﬁﬁ%ﬁg&gﬁeﬁaﬁe a‘é%fgrl%sseSt arting material a compound of

formula (11

10 5. Compounds of formula (I) according to claim 1 wherein X represents a nitrogen atom,
their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

6. Compounds of formula (I) according to claim 1 wherein X represents an NPh or NBz
group, their enantiomers and diastereoisomers, and also addition salts thereof with a

15 pharmaceutically acceptable acid or base.

7. Compound of formula (I) according to claim 1 which is N-[2-(6-methoxy-4-
isoquinolinyl)ethyl]acetamide, and also its addition salts with a pharmaceutically

acceptable acid.

8. Compound of formula (I) according to claim 1 which is N-[2-(6-methoxy-4-
20 isoquinolinyl)ethyl]butanamide, and also its addition salts with a pharmaceutically

acceptable acid.

9. Compound of formula (I) according to claim 1 which is N-[2-(6-methoxy-4-
isoquinolinyl)ethyl]propanamide, and also its addition salts with a pharmaceutically

acceptable acid.



‘R2 (CH,)n' COOR wherein RZ and n are as defined for fornmula (1) and Ra

represents a linear or branched 20 (G -C6)al kyl group, whi ch %i wj %@@ dto
the action of POC1l3 to obtain a conpound of fornmula (I111)

-36 COOR (CH2)" (nt) R2 N wherein R2, n and R are as def i ned

her ei nabove, which is placed : - in the gresence of pal |l adi um on-carbon to
-obtain a conpound of formula (1V) (CH2)n (1V) R2 N 5 wherein
R2, n and Ra are as defined herei nabove, - or which is hydrogenat ed in the

presence Wk @ahp(adlduwf ofmma}ab@) becoydig dioa clagBMPOWRERORs PO PIYb 7, )0k v GOOR

(CH2)n (V) < YT H]rﬁtl\ﬁ,hﬁ n and R are as defined here| nalb

whi ch corrpodﬁ%ﬂub‘?‘”fnéf) y CXO\IBPTPEGD@%EWGQV\/M% alsa dtsp eddidionf sa‘ltcsrwnthaaG R'
wherein G r%@ﬁﬁ&@{lﬁcﬁlyla%@éﬁtmeg&gup and R' may have any of the neani ngs

gi ven for

11. Compound of formula (I) according to claim 1 which is 4-(6-methoxy-4-
5 isoquinolinyl)-NV-methylbutanamide, and also its addition salts with a pharmaceutically

acceptable acid.

12. Compound of formula (I) according to claim 1 which is N-[2-(6-methoxy-2-phenyl-
1,2,3,4-tetrahydro-4-isoquinolinyl)ethyl]acetamide, and also its addition salts with a

pharmaceutically acceptable acid.

10 -13. Compound of formula (I) according to claim 1 which is N-[2-(2-benzyl-6-methoxy-
1,2,3 4-tetrahydro-4-isoquinolinyl)ethyl]acetamide, and also its addition salts with a

pharmaceutically acceptable acid.

14. Compound of formula (I) according to claim 1 which is N- {2-[2-(cyclopropylmethyl)-
6-methoxy-1,2,3,4-tetrahydro-4-isoquinolinyl] ethyl}acetamide, and also its addition

15 salts with a pharmaceutically acceptable acid.

15. Process for the preparation of compounds of formula (I) according to claim 1,

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

/NHCHO

CH, (1),

2

R

wherein R? and n are as defined for formula (D) and R, represents a linear or branched
20 (C1-Cg)alkyl group, which is subjected to the action of POCI; to obtain a compound of
formula (I1II) :



‘Rl with the exception of a hydrogen atom to yield a corrpound of formul a
(M) /COOR (CH2)" (M) R2 NL Ol OCT 2001 -37 wherein R, n and R,

are as defined herei nabove, the conpounds of forrmulae (I111) I
constituting the conpounds of formula (VI1) @ /COOR (CH2)" (\ﬁ%ﬁdb XOW X

‘wherein R2,

n and R are as defined hereinabove and X and the representation

- are as defined for forrmula (1), whici®4is condensed with an am ne of
formula HNRR wherein Rand R are as defined for fornula (1) to obtain a
conpound of forrmula (1/a), a particular case gio@gme conpounds of fornula
(1) R CON (CHZ) (Ua) Rz --X 10 wherein RZ, R R, X, n and the
representation - are as defined herei nabO\ngzlar whi ch conpound of formla

(VIl) is subjected to a sequence of
chem stry to yield a conpound of for

10

ns conventional in organlc
111) (Im)

reacti

wherein R% n and R, are as defined hereinabove, which is placed :

- in the presence of palladium-on-carbon to obtain a compound of formula (IV) :

__COOR,
(CH,),

av)
AN

RZ

—~N
wherein RZ, n and R, are as defined hereinabove,
- or which is hydrogenated in the presence of palladium-on-carbon to yield a

compound of formula (V) :

__COOR,
(CH,),

V)

2

R
N\H
wherein Rz, n and R, are as defined hereinabove,
which compound of formula (V) is condensed with a compound of formula G- R"
wherein G represents a leaving group and R" may have any of the meanings given for
R! with the exception of a hydrogen atom, to yield a compound of formula (VI) :
/COORa

(CH,),

(VD



‘NHz (CH2)" (MIl) R \ Xwherein R2, X, n and the representation -- are as
defi ned herei nabove, which is 15 - either reacted wth an acyl c?hhgr‘.l (@
CICOR or the corresponding m xed or synmetric anhydride vvherﬂai n i 0@3
.defined hereinabove to yield a conpound of formula (Ub), a particular case
of the compound of formula (1) 0 7 OCT 2007 -38 NHCOR (CH2)a (I/b) R \
I X wherein R2, R, X, n and the represéhtation are as defined herei nabove,
optionally followed by the action of a conpound of fornmula R, -J wherein

R a may havehemein BY, R'he amaimgss aéfifRd haRshabol&REESEHS ' up,
group, to obtain a %%?r%gﬁgo%?ae%@rml a

such as a hal o 5 atomor a tosyl

(W), a partﬁoé%ﬁg?onégglgmﬁfhet?Pénp%%@ﬂﬁﬁﬁgu]@f(\’ﬁbﬁrrul a(l) : R a NCOR
(CH2)" (W) R \ -"X wherein R2, R, Ra ', XCOQ)I?nd the representation--
areas defined herei nabove, ~ a

(CH,),

(VI

. 2 .
wherein R”, n and R, are as defined hereinabove and X and the representation z====

5 are as defined for formula (I),

which is condensed with an amine of formula HNRR' wherein R and R’ are as defined

for formula (I) to obtain a compound of formula (I/a), a particular case of the

compounds of formula (I) :

(V)

2 ' .
10 wherein R*, R, R', X, n and the representation =—=-—-- are as defined hereinabove

or which compound of formula (VII) is subjected to a sequence of reactions

conventional in organic chemistry to yield a compound of formula (VIII) :

/NHZ
(CH,),
(VIIT)
wherein R?, X, n and the representation =--=- are as defined hereinabove, which is
15 - cither reacted with an acyl chloride CICOR' or the corresponding mixed or

symmetric anhydride wherein R' is as defined hereinabove to yield a compound of

formula (I/b), épal“ticular case of the compound of formula (I) :



- or subjected to the action of a conmpound of fornmula (I1X) 10 Cﬁ%E2+5tﬁléb0
wherein R is as defined herei nabove, optionally foll owed by the“act A
compound of formula R, -J as defined herei nabove, to yield a conpound of
formula (Pd), a particular case of the compounds of fornula (1) : RR /N
H(CHzZ) OR (lid) R \' 1 X 15 wherein R', R R, n, X and the
representation -- are as defined hereindbove and 0 7 OCT 2001 -39 R' is as
defined for forrmula (I), it being possible for the conmpounds of fornul ae
(I/a) to (Ud) to be subjected to the actigpj@ﬂcaRthionisation agent, such
as Lawesson's reagent for exanple, to yhzb a conmpound of forrmula (Ue), a
particul ar case of the conpounds of for Z%I) B (CH2)n (Ue) R2 5
wherein R2, n and the representation -- are as defined hegtgi nabove and B
represents a C(S)NRR, N(R C(S)R or N(R) CLS)NR R' group wherein R R and
R' are as defined hereinabove, poundyy (Ua) to (Fe) constituting the
totality of the conpounds of foR , 10 whi ch conpounds may be
purified according to a conventiona epal agion techni que, are converted,
if desired, into addition salts with a pharmaceutically acceptable acid or

. 2 1 N
wherein R%, R', X, n and the representation ==--- are as defined

hereinabove,
optionally followed by the action of a compound of formula R',-J wherein R', may

have any of the meanings of R' and J represents a leaving group, such as a halogen
5 atom or a tosyl group, to obtain a compound of formula (I/c), a particular case of the

compounds of formula (I) :

Irc)

. 2 ' .
wherein R, R', R, ", X, n and the representation ====- are as defined hereinabove,

- or subjected to the action of a compound of formula (IX) :

10 0 =C=N-R'(IX)

wherein R' is as defined hereinabove, optionally followed by the action of a compound
of formula R',-J as defined hereinabove, to yield a compound of formula (I/d), a

particular case of the compounds of formula (D:

(I/d)

15 are as defined hereinabove and



‘base, and are optionally separated into the isonmers according to a
conventional separation technique. 16. Phanaceutical conposi tf) qngp]' 2907
conprising the conmpounds of formula (1) according to 15 any one clarmns |
to 14 or an addition salt thereof with a pharmaceutically acceptable acid
or base in conbination with one or nore pharmaceutically acceptable

exci pients. 17. Pharmaceutical conposit$dns according to claim 16 for use in
t he manufacture of nedicaments for treating disorders of the nel atoninergic
system 20 1B isRmsatefmed furi foahuledBp itieingonssidcor dic@nigoufildRb MotBuf@l/se 10
t he manuf actyr cﬁft nmedi caageC?ts for the treatnment of sleep disorders,
stress, anxi et@{ S8 U SCApS 4 e, @otioy gbpdbionisgiior agette sadpre dgivesson’s

car di ovascul gaedpatfbobaghss., 0 i f i ive _system ipsomia
and fatigue due t o jetl alg,’ tgc F@o%%gfgﬁ?%ﬁ %%ﬁb%éﬂ;ﬁqﬁge xS Pa%?ggﬁccﬁ%el P’galeZS
appetite di sememugds oifesnelp (Di:nsomi a, psychotic disorders, epilepsy,

di abetes, Parkinson's disease, senile denentia, various disorders
associated with normal or 0 7 OCT 20011 -40 /paghol ogi cal ageing, mgraine,
memory |oss, Al zheimer's disease, cerebral qorgylation disorders, and also
in sexual dysfunction, as ovul ation inhibitors, i mmnonoglyel)at ors and in the

treatnent of cancers.

R

wherein R% n and the representation —==-- are as defined hereinabove and B
represents a C(S)NRR', N(R)C(S)R' or N(R)C(S)NR'R" group wherein R, R' and R"

are as defined hereinabove,

the compounds (Va) to (I/e) constituting the totality of the compounds of formula D,
10 which compounds may be purified according to a conventional separation technique,
are converted, if desired, into addition salts with a pharmaceutically acceptable acid or
base, and are optionally separated into the isomers according to a conventional

separation technique.

16. Pharmaceutical compositions comprising the compounds of formula (I) according to
15 any one of claims 1 to 14 or an addition salt thereof with a pharmaceutically
acceptable acid or base in combination with one or more pharmaceutically acceptable

excipients.

17. Pharmaceutical compositions according to claim 16 for use in the manufacture of
medicaments for treating disorders of the melatoninergic system.
20
18. Pharmaceutical compositions according to claim 16 for use in the manufacture of
medicaments for the treatment of sleep disorders, stress, anxiety, seasonal affective
disorders or severe depression, cardiovascular pathologies, pathologies of the digestive
system, insomnia and fatigue due to jetlag, schizophrenia, panic attacks, melancholia,
25 appetite  disorders, obesity, insomnia, psychotic disorders, epilepsy, diabetes,

Parkinson's disease, senile dementia, various disorders associated with normal or



07 0CT 2007

- 40 -

pathological ageing, migraine, memory loss, Alzheimer's disease, cerebral circulation

disorders, and also in sexual dysfunction, as ovulation mhibitors, immunomodulators

and in the treatment of cancers.



