NEW | SOQUI NOLI NE COMPOUNDS, A PROCESSVPIG EERMBREBREATI ON AND PHARMACEUTI CAL
COVPOSI TI ONS COPMALNI NG THEM -APROGESSEORHHEIRARERARSAICN| at es to new

i soqui nol i ne conpoundsANII FHARPAQEESE AT 0roBetTrIoNy @R alin@drand to

phar maceuti cal conpositions containing them There are known .fromthe
literature isoquinoline conmpounds that aré-useful as vasodilators (TJS 4 880
817, US 4 843 071, US 4 822 800), or usef-ul it the, grow h of plants

(Czasopi smgr M@Jﬁzgég%tﬁ)ﬁr RO o 1R92 aﬁoagmgﬂ%% tcégliyalmzﬁstot ¥ P eEEe fhpgphat ase

nmodul at or s or al so usef S etra e ron Letters,

2002, 43 ( 1p8parativharid 3Gphrmactieical anypdséns 20@8iniH2thed) , 1371-1383). The
conpounds of the present invention are, in view of their original structure,
new and have phar macol ogi cal properties that are of great interest in

relation tengelal QRLIEHILE: e]lger'éﬁﬁ@m) ﬁolu#l Jr@&‘odnﬁﬂhaft &It WEfH s vALUHTRALONS

studi es have enonstrated the ngj or mel at oni n
(N-acetyl - BJbi 4 8081 Y UByHt & 08), US a $%Zr @@Ohmrbeseﬁdfuplﬁmsgrmﬂhmﬂ plghizal

phenorrena d in the _caontrol he cir hy but nel atqnin has a
rat he shok®ZaspRiFpo| il F@%%nﬁg?]%@&ﬁoi‘?@ 13 @atd} tt7 ]ésl’r api @F9Slﬁ%t1§196?n1?3§%$8
Great int eﬁﬁﬁblam@(wfcmwém% 6rrh1§oh§‘seﬁﬁ nPE’y’%ﬁhé@ls' @%Mamdrmteﬂf@s %@2'4@5‘19 to the

clinician nelatonin anal ogues’ that are netabolically nore stable and hdve an
agoni st or 3ant- aigﬁﬁuH‘ttemhwlas;tZ@OO,ajﬁ(%f13\%11(383) he therapeutic effect nay he
expected to be superior to that of the hornmone itself. In addition to their
beneficial action in respect of circadian rhythm di sorders (g. Neurosurg.

1985, 63 , TRP coﬁgéu@éj&ftﬁé\ resbRePvehtRar 46 is (BT YWFREN3RRARO kO ure 1A and 00,
pp. 222 20 226) , gands of the nel atoninergic system have val uabl e

phar macoi olgeiW@awhq@mgé@glp@splionertneéébaécqrecﬁf grhe BEgiest dn 1skatigpUS 1Byistoainergic

espeqpally ggﬁbglytlc and antipsychotic properties (Neuropharmnmacol ogy of
Pi neal Secretions 1990, 8 (3-4), pp. 264-272), and anal gesic

In the last ten years, numerous studies 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 rhythm 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




properties (Pharrlracopsychiat., 1987, 20, pp. 222-223), and also for the
treatnment of Parkinson's disease (J. Neurosurg. 1985, 63., pp. 321-341) and
Al zhei ner' s di sease (Brain 25 Research, 1990, 528, pp. 170-174). The conpounds
have al so denonstrated activity in relation to certain cancers (N elatocin -
Clinical Perspectives, Oxford University Press, 1988, pp. 164-165), ovi acion
(Sci ence 1987, 227, pp. 714-720), diabetes (dinical Endocrinology, 1986, 24,

pp. 359- 36§8umﬁQﬁEaﬂ %bﬁs&r&é@tl@ﬁtz@e)%}ﬁ%ﬁlﬁ% j.nternational Journal of Eating
Di sorders, 1995, ? hose various effects are exerted via.

the int er ndtoser yarm‘ussﬁ&ctsf pe. exveedhomitine nrgeepddorg. of %blﬁcuhahatdnnmlr@gpto&t udi es
have denon at e existence of a nunber, of .receptor su es that are

capabl e of %ﬁd"‘?‘ﬁ&l’ Smsiﬂ%gm( PoRefLat &}ﬁrﬁeﬁ?ﬂce janu 8@509’1'%86% 5 WO
97.04094) . Es hae a@@#a%%ﬁ‘ﬂ?ﬁcﬁné ?ffatﬁgﬂﬁo&f (ﬁr@&ﬁq’lfaﬁﬁg&)tlogé t1995)eld BCab € ed and

characterised for different species, including manmal's. 1n Order To be able to
under st andW® he.@H)yp4)).oltolgrasc aeenf pnssnblorfsr cbmehos ¢hasecreptptors foebt dogatéd and of

great advant v avail abl e.s ctive li reover such conpounds,
By Tt or actiRe SRR et SIS sp R AT U A HBRop THEBE Dot o Steraly be
excel l ent pRA)GATEGYISIT RhchidiB &f tHYsEirddkptdis tﬂeﬁerlqt ti§ @atdBntadRhna ROIHAGE s
associated with the nel atoninergic system sonme of which have been nentioned

above. |n addiblesaletoverbgangs nMweownreswbrﬁpmndstObynmterapm%eqi@ctxvnlye\mthl one

exhibit a ver tro afflnl for /or a.sel.e |vity
for one or® aﬁ%‘ftﬁ%r of;?hc{s t%%oﬁ‘aﬁ{eggueé"@%g&% Eheﬁl §°|5 eﬁ“gllcd?réé’éﬁ}%
i nvenpi on fredtab@Sef fRhEogiepasdodlated, with thd eretaoiineHaldSsysfent, abmdl &t Sick hhve

wherein: 0 aisl, 20r3 A represents a group
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
A
/
D
R
X
wherein:
¢ nisl,2or3,
R R
| /
¢ A represents a group —N—C—TR' —ﬁ_N\ or a group
1 ’ R'
IIK /Rl Z
—N-C—N_ wherein :
I l R"
Z
20 ® Z represents a sulphur atom or an oxygen atom,

® R and R", which may be identical or different, each represents a hydrogen atom




RR -Nfjj-"NR zRI -N i -R. z wherein /R -CPe or agroup Il ~R 20
Z represents a sul phur atom or an oxygen atom R and R', which may be
identical or different, each represents a h "ogen atom-3 5 or a linear or
branched (Cl-.C6)al kyl group, and represents a |linear or branched (C

-Cz)al kyl group, a linear or branched {&2-CCal kenyl group, a linear or
branched (C -C6)al kynyl group, a (C -GCs)- cycloalkyl group, a (Cy

Cg) cycl oai kyl - ( Cr o£B8)iaéd Bk boauked (raj1 Wh ek 1t%9@u @l kyl noiety is linear or
branched, an aryl group, an ary group in which the alkyl
moi ety is |ined ordBfeeprdserts adinget @frbranwedgﬂar@p)@fylﬂm @rlmmybr bra@heds) al kyl

group in which th is. i near g resen nitrogen
atomor a group %%%Ply %{p,. athélﬁ?‘ Rliagc}}fdh%% %lhy%éfl ta(té? e ear or
branched (G - C6) a¢{cY¥dallgyl0kBup,aa Q@ c%)/smslkga{(&ya)glwu@mu@ iﬁmG?vhﬁﬁ th Yality@. -
al kyl - (G -C6;)al kyl group in which kyl nmoiety is |inear or branched an
aryl Sgroup, moiety is linear or branched an aryl group, an aryl-(C;-Cg)alkyl group in which

the alkyl moiety is linear or branched, a heteroaryl group or a heteroaryl-

(C,-Cg)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;-Cs)alkyl group, a (Ci-Csg)cycloalkyl group, a (C;-Cg)cyclo-

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

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

which the alkyl moiety is linear or branched,

¢ R? represents a linear or branched (C,-Cg)alkoxy group, a (C;-Cg)cycloalkyloxy or

15 (C;3-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;-C¢)alkyl, linear or branched (C;-Cs)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 (C,-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,




an aroyl group, an aryl-(Cp-C6)ai kvl group in which the alkyl noiety is |inear
or branched, a heteroaryl group, a heteroaroyl group or a.

het eroaryl - (Cl-C, )al kyl group in which the alkyl noiety is linear or

branched, 9= R z represents a linear or branched (C; -CK)al koxy group. a
(C3-C5)cycloal I cyioxy or (C3-CR)cycl oalddyt-(C -C6)al kyl oxy group in which the
al kyl oxy noiety is linear or branched, the representation - denotes that the

bond is sipali@n®lquetikeisoihblidehehidhtini S@olel BalzotHispheat R s¥nAfurkigt Bifgs 1S
respected, wherein 20 "aryl" is to be understood as neaning a phenyl or
napht hyl gpespple fordlese grapsso beipadially siideeenaicd ansbstest rtsubgiuisd bl fiom one to

three identical .or djff.erent.groups selected.from. |inear or, branc
(C-¢C .)al ?&ﬁ ,% mr?'leeédrené?alb%a%%%%eap%fpﬁﬁf %Fﬁ?g yo,m &ﬂe arcﬁ]&ﬁam%%k@y(gﬁjgb%lnyl in
whi ch the mhdaexybiBEtRIY(d,CHARSaY, GH, Goart Eﬂ(@x%éa%dﬂ}'ﬂn whRichItBe alk¥2NRoiety

hydroxynrethyl, am no (optionally substituted by one or two |inear or branched
25 (CB- C, . ipdinegt oy bramesyd, datmylanstfe rfyandnanino {epleenaly yubstjtyted dyheneuprderast ood

I e L S A s N

sul phur and nitrogen, such as the groups #i nan, thiophene, pyrrole,

i ani dazoline, -4 pyridine, quinoline, isorluinoline, chroinan, indole,
benzot hi opReHEiTopBERTSIURER, diptiensaispgerspaad Hie to dditifgs sallsr it Bithe
partially j it Ut or substituted by from one to three
identicalIg%géggﬁg?%ﬁ?mgggggg%ggfggﬁg% fromlinear or branched (C3-Co)al kyl,
I i near or branched (CE-Co)al koxy, OH, COOT-I1, al koxycarbonyl in which the

al koxy moiety 5 is linear or branched, fornyl. nitro, cyano, am no (optionally
subst i t ut egmﬂyg mp%%m@wtwﬁﬂ%é%p@ﬁ?%%ﬁ%ﬁ%ﬁ i 9&%@9@ V&M@gl ng
hydr oxyr nefyyim@ndnhR) R88N0AL 818, hydrobromic acid, sulphuric acid, phosphoric acid, acetic
acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric
10 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, tert-butylamine

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

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

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

20 a (C3-Cg)cycloalkyl group, such as cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl for example,

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

25 a (C3-Cg)cycloalkyl group, such as cyclopropyl, cyclobutyl, cyclopentyl or




to their enantionmers and di astereoi soners, and also to addition salts
thereof with a pharmaceutically acceptable acid or base. Anong the
phannaeeutically acceptable acids there ra-.ay be nentioned, wthout
inplying any limtation, hydrochloric acid, hydrobrom c acid, sulphuric
aci d, phosphoric acid, acetic acid, tni-fluoroacetic acid, lactic acid,
pyruvic acid, malonic acid, succinic acid, glutaric 10 acid, fumaric
acid, tartaric agt@hed I &agpdei d, citric acid, ascorbic acid,

nmet hanesul phonic™ acid, canphoric acid etc.. Anong the pharmaceutically
accept abl e bases there may be nentioned. w thout inplying any

limtati di hydr oxi t ' hydr oxi d i e; hyl am ne,
tent - but P et B USSR BRI MR BREORuy e BB BRS. 20, 25
Preferred conpounds of the invention are conmpounds of formula (1) wherein

nis 2 and Arepresents an -i 1HCOR ' group and nore especially an - NHCOR

group wherispreseuts prefsrabberit sitepgenngam or ar Aifc hg@up Qvhasing Rk ylepigsenip 2

such as t t hyl ro o ropyl. tyl . i sobutyl ,, pentyl or
oyl 7 5P E ¥y, o R R B B byt GBRREY b poRER KO
cycs obutwhich eyeaihep@inhyiktyok susyichtod exysubaftuedanple, n is 3 and A

represents a -CONHR! group and More especially a CONI-I11" group
wherein R represents a |inear or branched (C, -C& al kyl group, such as

e Sk BB O BRI M SO PR il
cycl opent yt aov-[Zyehaitexyt4-fsoquiexhny)ethyl [Roetamidxf erred R group i s the
al koxy group and gl & s P bqbindlity et oaamflo | P
- N-[2-(6-methoxy-4-isoquinolinyl)ethyl]propanamide,
10 - N-[2-(6-methoxy-4-isoquinolinyl)ethyl]cyclopropanecarboxamide,
- 4-(6-methoxy-4-isoquinolinyl)-V-methylbutanamide,
- 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)]ethyl]acetamide,
- N-{2-[2-(cyclopropylmethyl)-6-methoxy-1,2,3,4-tetrahydro-4-isoquinolinyl]-

15 ethyl}acetamide.
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 (I), which process is characterised in that there is used as starting material a compound of
formula (1) :
/NHCHO
CH, an,
. _COOR
(CH,)”~ :
R ’

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



X represents preferably a rntrogen atomor an NR ' group wherein R

represents a cycloal kylal kyl group, an unsubstituted or substituted phenyl

group, or a benzyl group in 5 which the phenyl noiety is substituted or

- unsubstituted. Even nore preferably, the invention relates to the blow ing

conpounds of formula (1) e%[2.-(6 ~-6-

. met hoxy-4. .isoquiuolin_yl}ethyl, Eacetam de, N-[246-inethoxy-4

-1 soqui n{d %g)m)(?ﬁ Ebblubl THIANA: dub djedf%d toNhe ‘actidt of POMEtBKMin 4compound of

i soqui nol i nyf| et hyl ] pr opanani

N- [ 2- ( 6- fomattladXy) 4- i soqui noi i uyl ) et hyl]cy. i cpropaoecar hovani de,

4-{6-cnethoxy 4‘isoquinofiny|}-id n ethylbugeﬂﬁinide,
2-{6-:r:ethoxy-2-p'anyl-1, 2, 3, 4-tetrahydr rssoqui noi i ci yf}ethyl]Jacetanl

de, N—[242 benzyl - 6- net hoxy- 1, 2, 3, 44et r gCHydr o- 4- i soqui nol i

syl }]etllyljac. etam de,

b'-{2-[2-{c_yclafrr~pynet hyl }-6-net zu_Yy;l. 2, 3, 4-t et r ahydmo- 4-i

ociuinolinyif- 15 etlryi}aceta ni enant i oners, di astereoi soners and

al so addition salts with a phge cally] acceptable acid or base of the

preferred conmpounds of the inven ap integral part of the

i nvention. The present invention rerates~also to a process for the

preparation of conmpounds of |br r:ula (1) whi ch process is characterised

in that Vh@EP8 B'snaaéR. e srdsfinphbermelevealvhichdspissethd of 20 formula (1111 :

Cl - 1.6, gﬁgﬁ% t mula (1) and
R.Nbrepresent me%%lﬁld?ll Pgﬁﬁﬁgﬁq?@?@‘???%Pﬁéﬁmgﬁgﬁéan&pﬁéh i's subjected
to the action of POCJ3 to obtain. a conmpound of fornmula (111)

//COORa

(CH,),

av)
AN

»

_~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) :
/COORa
(CH,),

V)

10
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 fert-butoxycarbonyl group, and
R'! may have any of the meanings given for R! with the exception of a hydrogen atom, to

15 yield a compound of formula (VI) :



COOR (C H2)" wherein R2, n and .R, are as defined herei nabove, which is
placed : 5 in the presence of palladiumon-carbon to obtain a conpound of
formula (I1V) COORD (CH,.)_f I!" N R ~~/~:. "/~ Nwerein R2, n and R,
are as defined hereinahove, - or which is hydrogenated in the presence of

pal | adi um on-carbon to yield a conpound-of- fornula (V) (V) 10 wherein R, n
and R, are as defined herei nabove, which conpound of fornula (V) is condensed
with a conpound of formula G R 1 wherein E;CémHQSents a | eaving group, such
as a hal ogen atom or a tert-butoxycarbonvl”group, and R' may have any of the
neani ngs given for R with the exception dft)hydrogen atom to 5 yield a
conmpound of forrmula (VI) wherein R, R' n|land R are as defined herei nabove,

t he conpounds of forrmulae (Ili) to nstituting the ©dhpounds of fornula
(M1): CCCRa R wherein R, n. and R as defined herei nabove and X and the
representation = are as defi mee n (1), which is condensed with an

am ne of formula HNRR wherein P. arle. as, defined for
Rl

wherein R%, R, n and R, are as defined hereinabove, the compounds of formulae (III) to
(V) constituting the compounds of formula (VII) :
/COORa
(CHZ)n
(VID)

5 wherein R?, n and R, are as defined hereinabove and X and the representation

----- 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) :

%y

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) :




formula (1) to obtain a conpound of fornula (1/a), a particular case of the
conmpounds of formula (Ii ,,CON (Cl12)-, Ewherein R, RR R, X n and the
representation are as defined herei nabove, or which conpound of fornmula (VII)
is subjected to a sequence of reactions conventional in organic chemstry to
yield a conpound of formula (VII1) : I~I138-(CH4 ). (MII) wherein R2, X, n
and the representation are as defined herei nabove, which '"is: - either reacted
with an acyl chloride CICOR or the correspondjmg m xed or synmetric

anhydride wherein R is as defined hereinab ¥/l o] yleld a conmpound of formula
(Tm, a. 5 particular case of the conpound ﬁ@rnula (1) : 7N HCOR (CH2)n
wherein R, R, X n and the, representation|are as defi nedvherei nabove,
optionally followed by the action of onmpotind of formula R ;,-J whereiin R a
may have any of the neanings of R r@sents a | eaving group, such as
a hal ogen atomor a 10 tosyl grouR. {ain a conpound of formula (Uc), a
particul ar case of the conpounds of 7 X

wherein R?, 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) :

/NHC OR'

(CH,),

(Ib)

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

formula (I) :

(e)

wherein R%, R, R, ', X, n and the representation === 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 AN-COR  (CH2)n 15 wherein R, .R, Ra', :, n and the representation
------ are as defined herei nabove - or subj ected to the action of a conpound
of formla (IX) OC=N R (IX) wherein R is as defined hereinabove,
optionally followed by the action of a conpound of formula R ,-J as defined
her ei nabove, to yield a conpound of formfilFa (Ud), a particular case of the
conmpounds of formula (!') : Rz wherein R, R, R, n, X and the representation
are as defdagegk theceinpahenefanehdf ()t s as defi ned for formula (1), it being
possi bl e for the conpounds of fornul ae (D )) to (I|d) to be subjected to the
action of a thionisation agent, such as .LRawesson' sgreagent for exanple, to
yield a conmpound of fornula (l/e), a partl ul ar e of the conpounds of
fonnula (1) : wherein Rz, n and the repreSent Htl R.are as defined hereinabove
and R represents 10 a (S )NRR, N(R GCERL,R - 'gor N I@“C( S)NR. .. R' group wherein
R .R and R' are as defined herelnabove the conpounds Qb)a) to (lie)
constltutl ng the totality of the conmpounds of fornula (I),” "which conpounds

may be purified according; to a corventhQnal separation technique, are
converted, if desired, into ad .

5 with a pharmaceutically acceptable
acid or base, 15 and are opttonpg rated into the isoners according to a
conventional separation technigs ~

wherein R%, R, R', n, X and the representation ===== are as defined hereinabove and R"
1s 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) :

(Ie)

R

wherein R?, n and the representation  =z=-- are as defined hereinabove and B represents

10 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 (I/a) to (I/e) 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




The starting conpounds (11) are. either comercially available or are easily
obt ai nable by the person skilled in the art by conventional chem cal
reactions or by chemi cal reactions described in the literature. 20 The
conmpounds of the invention and pharmaceutical conpositions containing them
prove -10 to be useful in the treatnent- bf-disorders of the nel atoninergic
system A pharnmacol ogi cal study of the conpounds of the invention has in fact
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receptors and have substantial activity in respect of the central nervous
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al so to pharnaceutical conpositions conpri si ng | east one
appears that the products of the invention 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.




conpound of forrmula (1) on its own or in conbination Wth one or nore

phar maceutically acceptable excipients. Anongst the pharnmaceuti cal
conpositions according to the invention there may be nentioned nore
especially those which are suitable for oral, parenteral, nasal, per- or
trans-cutaneous, rectal. perlingual, oculldr- or respiratory admnistration,
especially tablets or dragees, sublingual tablets, sachets, paquets, gelatin
capsul es, gl ossettes, |ozenges, suppositories, creans, ointnents, dermal gels
and drinkabl e or injectable ampoules. -11 '.The dosage varies according to the
sex, age arldieviisgge vasfestageorgag) terithe sehagadni n’i’fsghtatfitg‘h patiengt the admigstronr e of

t he therapeutic,indication.or an ssociated treat.nents,, and ranges from 0.01
fug to1 g up s ARLGCY RR o fuRlYe ARRARARF Al SR TERL Rl B ORBry B anpi oo
i Il ustrat e otd1emp &Y €Btgep D4 86@rsd ofObr Inbfd ddniihistatiédy way. The 5 fol | owi ng
Preparations result in conpounds of the invention or in synthesis
internmediates for use in the preparation of conpounds of the invention.

Preparatio ; Wl 4- . . . oL
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ni et hnxyphenyf)acetcnitrile and 1.5 m of ethyl 4-bronobutyrate are dissolved
in 50 m ofordisket Mgmrenaniangy camporndshth,iwgReN i | 1 grans of 60% sodi um
hydride (600 fug ; 15 mmiol) are progressively added to the solution. The
reaction mxture is stirred at anbient tenperature for 4 hours, taken up in
100 ni |l of Pacpathtiomdt:dEthghdl-(6-endthaxy-3d-dihyiredligquindlmydbasmoatphase i s t hen
dri ed over magnesi um sul ph Heh filtered and 15 evaporated under reduced
pressure. The oil obtiﬁﬂggal%ﬂg%rified on a colum (el uant

et her/cycl ohexane 4/6) to yield the title product in the formof a yellow oil.
Ste ) I , Ethyl 6 aaaranri-5-{3-naetho~yl roi aenyl ) haxanoate hydrochl ori de The
conpound obteni Aedithyl BeymoaS(I-mehexyphegyhpeitpnoatessol ved bef orehand in 150
nil of

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, is
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.




ethanol, is poured into an autocl ave, and then Raney nickel is added (10% by
wei ght). The 20 m xture is then placed under hydrogen pressure (10 bars) and
heated at. 50C for 48 flours wth stirring. After renoving the Raney nickel
by filtration, the organic phase is evaporated under reduced pressure. The
residue obtained is takes up in ether, H2gi is bubbled into the solution,
which is then stirred until precipitation occurs. The precipitate obtained is

t hen SUCtiM&-}tf_@I_f[(ﬁIﬁtedOQfIfOéa@d recrystallised fromtoluene, and the title
product is 5 obtained in the formof a white solid. -12 Melting point

104- 106C Step C: Ethyl 6-(forrnyl am nbo)-5-(3-niethoxyphenyfhexanoate, The

arsine obtga ned, | t B. in.the-formof a bas 6. 4 ; 27 mmol ), is
di ssol ved Mokﬁ?ﬁ %ﬁogp}gfﬁmp&-ﬁﬁ?—é{let@ﬁgqheeggﬁléwngp% xtnre is heated at
reflux for 6 hours with stirring 5 and then evaporated under reduced pressure.

The residue obtained is taken up in ether. The organic phase is then washed

i n successlmaminchobieingd én wégreB, (1 kperiogp, ofpbase, (0¢hd ; 27100 Dhy# disgaried & bonat e
sol ution, nt | ' (o) : ' I f .evagpor at ed
ander r oauSET S eBEl sdmHle Yhe bR AR B AR AP e fo gl B 2 AR Gl
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; Et hyl 4- (6- met.hoxy-d, 4-cli hylran-4-isorgaai nolinyljtnflangatehydrochloride ;o
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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 W tdyesiDENE fHyP Nt HEMS x {3H-tillS A6 ABSHAH R Y hitAfoaM hfd A chRirieat ed

sodi um hydrogen carbonate solution and extracted w th dichioronethane. The
organi ¢ phase is dried over magnesi um sul phate, filtered and evaporated under

rReCdlug(i fj grn Sefﬁoéﬁfagd\?gg(ger %%)lea Oeu;[,]%lie%?é:}l) iCS (égkge f‘ 29anmimnol)'3tish Essgl%:&l rigt Vr}niltor}‘
acetonitrile, then the reaction mixture is heated to approximately 60°C. Phosphorus
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 HCly) 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




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 of and the title product is obtained in the formof a white
solid. Melting point : 97-99C, -13 actartalle ex late +t . Methyl

cyar er o( 3- met hoxyphenyl ) acetate Twenty fi¥e grans of

( 3- met hoxypl aenyl )acetonitrile are dissolved in 200 Ml of anhydrous 5) THE in

an Erl er meygagi@ig Wﬁhﬁ#ﬁd-@mmﬁ% @i EnYE3i438ih ar&iﬁl . 0.37 mol) is
added to the solutron an € reaction mxture 1s heate reflux for 30
mnutes with sti r_ufgoabinpdingarbexylatnate (58 Ent ; 0,6814 mol) is then added
dropwi se in the course of half an hour and the reaction mxture is
subsequently heated at reflux for 2 hours with stirring. The reaction m xture
i's poured gighA CHleth@ANGafibi3omethoxgphéliyd)atedats . The aqueous 10 phase is
extracted w ether, and then the ethereal phase is washed with water before
bei ng evaporated. A soI ution of potassium carbonate (47.15 g ; 0.34 rriol ) is

added to t obtain Af t h shed with
ther . Thel Gemia s R BEC-BRMYS e o R A% guRsTg ol F o7 sPREBE R of L
car bonat e AHR.if2nErlerhe& phd-ndtiedtisk. o0Mediunphgstde 69.88 gonbBNeshl) is

imedi ately acidified, and extracted with ether. The organic 15 phase so

obt ai ned ideghihdee wpluHon andois csaacaﬁn HPE g heated on aeB8ws do 8P srnutey veéd over
magnesi um L editle
pr oduct 1 i P sl RKARGI5A Bl ; WY Gl € B RREZFHORIIR I Cobitot
2-(3-rar etliatfxzyphm&naﬂd) preoeactoat mmmrle(slubmqud:ﬁlyThmtabapmﬁhud fobaalhcnmjw'im Step A

(34.32 : nol) is.dissolved.in 15 t hanol , _The sol ution
i s pouredSlmItg R e ton iR o phg Bt 6@“%?%1?%6‘? CatrieTi eI A9PEMSoxi de

(10%py nggéet % é&ﬁc@@id@ah tebhdr! h§n<§ RleHt th@thetOE ULOG RYGliSwith 3&R4 BHIgRr

hydr ogen pressure (60 bars) at anbient tenperature and stirred nmagnetically
for 24 hobesg evaporated A solution of potassium carbonate (47.15 g ; 0.34 mol ) is added to the

oil obtained above. After stirring, the mixture is washed with ether. The ethereal phase
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




After renmoval 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 fromacetonitrile to
yield the title product in the formof a while solid. Mlting point
170-172C -14 Step C: Methyl 3-(fornyl anijaa) - 2- (3- et hoxyphenyl ) prop5anoat . e
The conpound obtained in Step B (20.25 g ; 0.08 mol), in the formof a base,

heated ot x‘\ﬁsﬁlY?r{@Jrf"?'Qéh%o) b pRbalironer Mfecuced pressure, - The

oil obtained is taken up in ethyl acetate. The organic phase is washed with
basic water (Na(TC03), dried over 2jignesi um sul phate, filtered and evaporated
to yield tH&ccpmpeunst obfaieed imStereB (Yt 6f 0D8mp - Bviheiferm ef @pase) is: disgetvsg|

e S NPT AP UL i o oo

acetonitri hgd thearwapd}mdhﬂﬂerr &aﬁéddcmeiﬁluiﬁ ame dilsoisiat®th taRera@p troxthieicetaye. 60C.
Phosphorus_oxychl oride t3 (16 nil . O. coal) is added to the solution, which
i s thén heabeare@pwr@false v ahed 6"1%‘%2?:850 Wtfchﬂ\f CPpk AFhATTSIBHEHUBNTIIghate,

evapor at ed ken up tw ce
w th net hatr;lg %ﬁ)‘?&g‘?gﬁ ﬁe tlﬁggﬂ({:@g{ %ﬁfe??sg%{rngdﬁ%dlb?heﬁ taken up in a
m ni num of acetone The preci p| tate formed is then suction-filtered off to
yield the t|tIe roduct in the rmof a white solid. 15 Lleltjii 17(c)int
212-215C SR D : Msthyl o-anstaeRG- ‘flhzdso -da1eguinglipgeanpoxylate hydrochloride
4-isogaiinoli neear boxyl aite hydrochl oride The conpound obtained in Step D
(9.21g), in the formof a base, is dissolved in 150 m of methanol and then
pal | adi um ©he wnpmlmd(c@mn‘tdwigl)StéIsCa(&d)é(g 103 holsiodissdlwed inTHY mbefticeonitgR,

Femoval of “Thieh s et R GR KA bBF B FPUPAPTRY Ahe BPedmpispRdedord
evapagpat ed(1¢nder 0.n eIl 2Ii68 S iR-solution, which is then heated at reflux for 6 hours with
stirring and subsequently evaporated under reduced pressure. The residue obtained is taken
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-methoxy-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 hydrogen for 4 hours. After removal of the
palladium-on-carbon by filtration, the organic phase is evaporated under reduced pressure.
The o1l obtained is taken up in ether saturated with HCI1. 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




The oil obtained is taken tip in ether saturated with HCl. The precipitate
formed is suction- filtered off and recrystallisead fromacetonitrile to yield
the title product in the formof a white solid. 25 nelting point : 191-19.3C
-15 Stutz ten-Butyl 4-nethyl 6-nethoxy-3,4-dl hydro-2, 4(11|) esoqui nol i ne-

di car boxyl ate The conpound obtained in Eﬂép E (4.02 g ; 15 rnml) is suspended
in 100 mM of dichloronethane and then triethylamne (6.6 m) is added. Wen

di ssol uti oStepF € Opl-BhE 45melihyhs-Thethyky-djdcaihharal s ((H)-goquikdlineol ) is added
and the reaction mxture is stirred at anbient tenperature for 30 m nutes.

The solution is pSgrERPXYMt® 100 ml of water and. the excess of triethylarnine
is neutralised with acidic water (0. INI1dCl).After separation, the aqueous
phase is extracted with dichl oronmethane and the conbi ned organi c solutions are

dried over gnesi u te ilter and or.at.ed und redyced pressure.
The ti 1 o THO CBTBOURL SPLERTr F1 ISP 55 AP ohmt o P B i ohnied el NEGTORE T cas
oi | . Step @chloromethane and then trlethylamlne (g 6 m(? is added. When dlssolutlon is complete,
tert-Butvl 4- (hvdroxynet hyl ) - 6- net hoxy- i hydro-2(1H)-isoquinoline-

car boky| atdi-teittbivtyl rdiedrbeniate (dnghyldy nm@oll 5 @d}ieg andlﬂns rﬁmblloyl niktwedpeimediai n 50

m of hyd h f. | d b d
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t et r ahydr afxdegdnof thisthyheiin@ddeech tehliogimysts, acme waltfﬁ‘é’(OIIII\DHCIIT) e eepzﬁattdme fhest i rred
at anbi ent tenperature for 2 hours. A mninmm of sodium hydroxide sol ution

(2N NaOH) dageefdduse & %M@CPeéa‘tﬂﬂil gishiaramgthane aeqd the; spantanest piteppis S@fut@ag arehas
d f t d
ceased in Qf Qere{ SRR h %%E’t'efe a%?lf a%%ﬂa{eﬁ' m%gédﬁglt gyélﬁefy“ qipxi des.

The 20 precipitates~are e iITtere flrran
The mmganqno@hmsﬁnuﬁkﬂevamnnHMegapmﬁensﬂmdgebd pressure The title conpound is

purified Qxﬂggagg%hography on

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

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




silica gel. Clear yellowoil. Steaa |~ : tent-Btflyl

b- met hoxy- 4- ( ((met hyl sul phoaryl ) oxy] net hyl }-3% di hydro-2(iH)_ 2.5

| soqul nul I necartrrxxylate The conpound obtained in Step G (10.5 g ; 36 mmol)
i-s dissolved in 150 m of dichlorometbane and then triethylamne (8.5 nl) is
added. The solution is cooled to 0'C -1614nd net hanesul phonyl choride (4.8 nxl
; 62 mmol ) is added dropwi se. The reaction m xture 1is stirred at anbient

tenper at ur gn{ Rk thdnf@WHDn#NChotAB 14 BOMI -6 hAbY it a@BdrbpWise VB cEkactibAGnixaRE Ut i ON
is extracted with dichloronetliane, dried over magnesi um sul phate, filtered

and evaporsattecduatderbiegdeamedrapredeiu? doufFhandt theh goursdpotontbd sl phiniatiredhby
chromat ogr aphy on iljca l. . Yellowoil..St.... ep |.: ten-Butyl

o (cyar aomatin Reetiasterdt ol GemaliRe. i pyer miMrg PREDTbal bissd pod o

Pot assi um i P fedhiced RsBirBOMe life soapanded puRifie® bilchRS d the
sol ution igﬁ?oa@ﬁiegl?ed tocgv C.S 'Fhe ceorlrp%und obt ai I’rl)‘(gd 1i n g{cep %%a@&p 17

mol ) 5 di ssbtasgad- bef orehand in 50 M of DNISO is progressively added to the
pr ecedi ng $9 utign., and then the reaction mxture is heated again at 80C for
30 minutes,® %Ogol ution is poured into 150 nil of water and extracted three
times with dichioronxethane. The organic phase is then dried over mnagnesium
sul phate, filtered and evaporated. The dark red oil obtained is purified by 15

chr omat ogr Steny :ofersButd4-gapn¢mpthyhr6-methexyohd dihpdxg-2 @ A tigoguing)mes si ve
addi tion of et hylcarb%&?fa?% e until the proportions 8/ 2 are reached) and the
solid obtained is recrystallised from cyclohexane to yield the title product
inthe formof a white solid. Melting point : 75-77C Styr : tert-Butyl
4-(2-am noet hyl ) - 6- m_eé; hox2y-3 4-di hydro-2(117).-i soqui nol | ne- L
Potassium cyanide (5.52 g ; 85 mmolg 1s suspended’in 50 ml of DMSO and the solution is
10 heated to 80°C. The compound obtained in Step H (6.3 g ; 17 mmol), dissolved beforehand
in 50 ml of DMSO, is 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 ml 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 : tert-Butyl 4-(2-aminoethyl)-6-methoxy-3,4-dihydro-2(1H)-isoquinoline-

20 carboxylate

The compound obtained in Step I (6,3 g; 21 mmol) is dissolved in 150 ml of methanol
saturated with NHjg). 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.




20 carboxyl ate The conpound obtained. in Step 1 (63 g ; 21 mol) is dissolved
in 150 mM of nethanol saturated with NHs(s" The solution is poured into an
aut ocl ave and Raney nickel (600 ing) 1is added. The reaction mxture is then
stirred at 60C and under a hydrogen pressure of 50 bars for 6 hours. After
renoval of the catalyst by filtration, tH& -solution is evaporated 25 under
reduced pressure and the title corrpound is obtained in the formof a

col our | ess Petparatiod 8 bW EldxlyoRisdquindlih ¢jecltenithile-HyasbcHloriae! | n 1
acetonltrile hydrochloride StepA ; Methyl 6-trsctlaa y -1sca uinoiinecarba yl;
gi e hydrochl ori de The conpound obtained in Step 1.) of Preparation 2 (1 56 g ;

8e22?t§glrgn'a%'r% L&r %é t?ﬁe qsig dlﬁ?mﬁﬁﬂ}ﬁ%tu égo@%rgé%on is added (10%

by wei ght). The reactlon mxture |s heated at 130C for 24 hours wth
stirring. The cataly is filtered off in the heated state and washed with

ethyl acetabe ComAP‘E@r 0‘@%)56%@?%%&&’5@%&%%61 p? €s LYW, mpheingthe foymt af Aed i s
taken up i Bas%nlseﬁﬁ 51584 in 31@' ﬁl o?rH %&&E@ﬁ erﬁq@ Jg]ﬁlﬁén activiled | %ﬁ;ﬁ ihigte

foaned is suction- |Itere recry I'sed from aceton etoyield
the tistl e parboiudd add‘edt(hé%‘ by manght)a Tidei ﬂeectsml indktuteois hehteti tat 18 QO Bor 24 hduirs

hydr ochl or P4l S hascaUy it AlTEd ofinaps pered Siauandvash obeeth rstefe (he

formof a Rase 1ev51§)ratqjdns %Hhé&eﬂ:dhébdzggsmre thee&h%talﬁédt W sl ymnh vy i d
(0.14 g; 0.004 nol) is then progressively added while cooling the flas
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hydr oxi desMeﬁﬁﬁlﬁ0|1p8tmoe§ are then filtered off and washed W|th et hyl
acetate. The organic phase is dried over magnesi um sul phate, filtered and

evapor at ed under reduced

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 HClg). 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




pressure. The oil obtained is taken up in ether saturated with 1-1C q,). The
precipitate formed 20 is suction-filtered off and recrystallised from
seetonitrile to yield the title product in the formof a white solid. Melting
poi nt : 250-252C Step C; 4-(Chlorontthyl)-6-methoxyi soqui noltne The

hydr ochl ori de of the conpound obtained {ih8Step B (1.09 g ; 0.00.5 nol) is
suspended 25 in 50 m| of chloroform Thionyl chloride (2,80 nl ; 0.04 mol)

i s added angd,{eftedsiR, rﬂ?@i%&l'dﬁ@omaﬁeﬁr@tdkén hgah %&ﬂeth@mh@ ré%ta@é‘f&ﬁfé&% wi th
stirring. After ‘evaporation under reduced pressure, the r e obtained is

t aken up isuceomyillteetihedf and ecrpstelbisql frameadetmtede i yieklteitohk- ¢dnhgeemédnohid and
recrystall%sed erer acg tonitrile to yield the title conmpound in the formof a
white sol i @MEERLY fnt t 2561-257C 5 Step I~ ; (6-Meth y iaertlaeinclin
|)ace~nit M@gmgé% rgqbggfzgquThe hydrochl ori de of the conpound obtained in Step
C (0.60 g; O. nrol) is dissolved in 10 m of a saturated aqueous

pot assi um car bonate solution and 40 m of dichloroniethane.

Tet rabutyl tassi um cyanide (0.80 g
: 0.012 noig@]e@%ﬂ‘ d%&“&&"?“ﬁ’@yﬁ?‘éegg’aﬁtﬂ&w&rﬂﬁhﬁ% ®The reaction mixture is
ac. stirred at anbient tenperature for 24 hours. The .solution is extracted
with diel-iloronethane, and the organic phase is washed wth water, dried

over mgneﬂl%ﬁdr@bﬂm@ the cpmppentl @bidlnéd'alpsmt(édo 60 BHd).- B¢ ropl & dieeblesl t aken
up in acet.one,an saturated reC| te.fornmed is
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14- 1 15C Pre aratiaa 4 tort-llutvl 4n axnltoexethvl -fi nethaxv-3,4-dlh dro-2
17 (0.80 g; 0.012 mol) are then added to the preceding solution. The reaction mixture is
10 stimed at ambient temperature for 24 hours. The solution is extracted with
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 : tert-Butyl 4-(aminomethyl)-6-methoxy-3.4-dihydro-2(1 H)-

isoquinolinecarboxylate

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

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(1 H)-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




i sogui nol i ecarbol yate Step A ; tent-Butyl 6-nethoxy-4-{[(

i et hyl sul phonyl) oxyl ni et hyl ) - 3 4-di hydro-2(YH) _ isoquiioli>t ecarl oxytate 20
The procedure is as in Steps Ato Il of Preparation 2. Ste B e tert lutyl
4maazi donet | ayl ) -di uet hoxy-3,4-rlilaya~t-2(170-1sogul uol | aee- ear boxyhate
Sodi um azi.de (1.12 g) is suspended in 4019 of DWVF and the solution is heated
to 80C. The conpound obtained in Step A (1.6 g), dissolved beforehand in 10
M of DVF, 4iR0°@rQ9t&s2it¥8lnouaddded to the preceding solution, and then the
reaction mxture is heated again 10 at 80C for from2 to 3 hours The sol ution
is poured into 150 nil of water and extracted three tinmes with ethyl acetate.

Th t hen d te,.f It d
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is stirred at anbi ent tenperature and under hydrogen for 3 hours. After
rernova.l of the palladiumon-carbon by filtration., the organic phase is

evapor at ed St#_’gnée:rn geﬁf'lkgngﬂ éig{a%?gf;ﬁghrﬂﬁﬁ-xfé@g})%ﬁ 40951 4re g(ltﬁﬁ nB&ﬁd:Lhﬁ.?e-.

chr omat ogr ekane ogressi ve
addi tion of ethyl as@ioaymteintil the proportions 5/5 are reached) to yield the
title product in the formof a colourless oil. Exanple 1 ; 4 (raracllrait ~3 #
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The compound obtained in Step B (1.14 g) is dissolved in 100 ml of methanol and then

10 palladium-on-carbon (120 mg) is added to the solution. The reaction mixture is stirred at
ambient temperature and 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

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




The conmpound obtained in Preparation 1 (41. mmol), in the formof a base, is

dissolved in 10 ml of ethanol. 60 nil of aqueous nethylam ne are added and

the reaction mxture is stirred at anbient tenperature for 12 hours. After

evapor ati on under reduced pressure, the 20 filtrate is taken up in 50 tnl of

wat er and extracted with dichl oronet hane-2%he organic phase is washed with

wat er, dried over nmagnesi um sul phate, filtered and evaporated under reduced
pressure. The nili ¢l Meh@SUGH thén gbmaailmdmaéatr@fn gﬂsoqagy ROAR Yo e §1GtsETWEL | N
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tenperature and under hydrogen for 4 hours. After renoval of t

pal | adisum ofitle araigpt ipyhd farmrcfta yphlowt¢ik or gani ¢ 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 yellow oil. xaixatp% n
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4- (6- nnehoxy-4-1 soquf nol 1 nvl) buf anoat e hydrochl ori de The conpound obtained in
Preparation 1 (1.6 g : bm m)l) i s dissolved, with the application of heat,

in 20 nil o absol ute et hanol
(2 m). 10 A Adl um lg‘ﬁa%:gire %Fgﬁhlb%@liﬁgﬂ g%eégte% ézl}lgggtl on m xture,

whi ch is then heated at reflex for 24 hours with stirring. .After renoval of

t he pal | adi um on--carb filJtration he or i se is.e rat ed under
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silica gel §@ldianh 20 i &ﬂ%ﬁfeae%mﬁﬁn riemﬁ;hﬁmer(ogrrﬁg%ha%baﬁ%tétmop2m1)

met hanol ). The oi | obtained is converted to hydrochl ori de formand t

preci ppt at ePalle@ivnponedrtion (366 myg) ki ddded td themeactearomiixtpid, evhich is then heated at

reflux for 24 hours with 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)-/V-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




,felting point : 190-192CC Stepp B : 4-(6-rnei hoxy-4-ffsoquinolinyl)-ts~
rt3ethyl tanam de T he conpound obtained in Step A(2:2 g ; 7 nol) is
dissolved in 30 mM of methylamne (40%in water) and the m xture is heated at
ref 7ux for 3 hours with stin-ing. The reaction 20 m xture is taken up in 50 m
of water and extracted with ether. The organi c phase is washed wth water,
dried over magnesi um sul phate, filtered and evaporated under reduced

pressure. E%FEQAILI’QIE%%%L%%éjS purified by chromatography or, silica ;;el

(el uant h the progressive addition of rret hanol ) - The oil
obtained is evaporated under reduced FIE%SS rH%and ™Nte precipitate so forned
is recrystallised fromtol ueneto\ 25 the ti{tleproduct in the formof a
white solid, Melting point Caicl"ﬁti‘iQd‘ 694‘14EI eh@%t |10n$ g¢roanal ysis br. /a;
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The conpound obtained in Step | of Preparation 2 (6 g ; 20 snnol) is dissol ved
in 100 ml . of acetic anhydrl de and then the soI ution is oured |nto an

aut ocl ave. B¥ : AYedd-(6-ntho) ; ‘ i gth gtamidet he
reaction mxture lshﬂt_imgl}iq_d.ﬁ 60C and under a hydrogen pressure of 50 bars
for 6 hours. After renoval of the catalyst by filtration, the solution is
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with water, dried over nagnesi um
(600 mg) is then added to the solution and the reaction mixture is 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 under reduced pressure. The orange residue obtained is taken up in a
10% sodium hydroxide solution and stirred for 15 minutes, and then extracted with ethyl
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-methoxy-1,2,3.4-tetrahydro-4-isoquinolinyl)ethyl]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.




sul phate, filtered and evaporated under reduced pressure. The oil obtained is
taker up in 50 m of nethanol. Hydrogen chloride gas is bubbled into the
solution, which is then stirred for 24 hours with a Cal 2 guard. The sol ution
IS evaporated Ender reduced pressure and the precipitate so obtained is
recrystallised fromacetonitrile to yield?2he title product in 15 the form of
a white solid. Melting point : 1.82-184C Exanple S ? -12=(

r aaet haaxv-MeRing,pbirteti6ahd?C - 4- i sogui nol i nvt) et hvl i psebpast ssnkl e
hydrochl ori de The conpound obtained in Preparation 2 and 2 equival ents of

pot assi um carbonate are 20 dissolved in a 3/2 ethyl acetate/water m xture.

Propanoyl ol hbR% (R B4inem8R )28 3. RS AL LA ARIIBelilnblfmdgliit | - The

reaction mXture 15 Stirrea at _amoremnt CEMpETatrure ore-nouar. Alrte
separation of the phegh®chloiileor gani c phase is meshed wth water, dr|ed over
mag; i esi um sul phate, filtered and evaporated under reduced pressure. The oi

obtained is purified by chromatography on silica gel (eluart ethyl

acet at e/ cy T he: ajql n e t oly,

Hydr ogen COTorrge gggkﬁ%dbﬁbgﬁggg?n?%ﬁ?ﬁgEﬂbl f%ﬁnéqﬁhﬁk BFﬂgnQQ?ﬁrred for
24 hous s wirtplacen@aCiof prppanaly! c]ﬁtueldsdvlydmmmnylcshlmrkpor at ed under reduced
pressure arﬁ the title c g 41 is obtained in the formof a white solid. 22
Mel ting poi Wiy DYSWECaRGY éﬁli]b V-12 (6-methoxy~ 1.2 3

4-tetrahydro-4- |soqurnoI|nyI)ethbeutananide h dro chloride The title
conpound i s obtained by the sane procedure as in Exanple 5 with the

r epl acenmentExamige g : (. 21340 tir Bl 9D §
solid. Exarrple?: N- 1 61”5eth -1, . 3,

4-tetrahydro-4-isoq P opane carboxam de hydrochl ori de

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 : NV-[2-(6-methoxy-1.2.3.4-tetrahvdro-4-isoquinolinyl)ethyllcyclobutane-

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 : N-[2-(6-methoxy-4-isoquinolinyl)ethyljacetamide 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




The title conmpound is obtained by the sane procedure as in Exanple 5, with the
10 repl acenent of propanoyl chloride by cycl opropyi carboxyhc acid chloride.
White solid. %it n .is7ipt : 215-217C Exaaau le S, '- 2- b-tatethox -f 2

3, 4-tetrahydro-4-1soqui nolinyl)ethyl cycl obut ane- carboxsam de hydrochl oride 15
The title conmpound is obtained by the sans procedure as in Exanple 5, with the
repl acenent of propanoyl chloride by cycl obutyl carboxyiic acid chloride. Wite
solid. Meltj 1
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After reana the Raney nickel "by filtration, the organic se Is taken
up in 10% %Hawmkqh&dbﬁkﬁ@usrﬂedtmlon teken apbn ethier szém[amdavm HCH@dThe pracfpdtate

magnet i caI m e ,sol ution .eth acet at e,
'ha or gani domfibisaoy Oraled oo Torryeogl el Wrle! fagre difeapgndrate
filtered arfgnﬁgpgqql%ggh&l_nder reduced pressure. The oil obtained is purified
on a colum (eluant dichlorornethane with the progressive addition of

met hanol unt¢lting peinpr 3pb2146hs 5 9/1 are reached). The purified oil is taken
up in ether saturated with HCL(g). The precipitate formed is suction-filtered
off and recrystallised fromethanol to yield the title product in the form of

a white solpxdmiehdi: M jPM-flethod1iisdbfifaclinyDethdfpFépanansfide hivdrothldideaeTl a Xx;

"-4-i.ry aairaraltal 1 eth 1 ~tx ~narnide hydraehtaratle t The conpound of
Exanple 5 is dissolved in a m ninmum of nmethanol with the application
10 The compound of Example 5 is dissolved in a minimum of methanol with the application

of heat and then diluted with toluene. 1.5 equivalents of triethylamine 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 HCl) 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-isoquinolinyl)ethyllbutanamide 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-methoxy-4-isoquinolinyl)ethyljcyclopropanecarboxamide
hydrochloride

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

from the compound obtained in Example 7.




of heat and then diluted with toluene. 1.5 equivalents of triethylamne are
then added to the solution, and the reaction m xture is subsequently heated
at reflux in the presence of palladiumon-carhop (10% by weight) for 3
hours. After renoval of the catalyst by _filtration, the solutionis
evapor at ed under reduced pressure. The oft - obtained is purified by

chromat ography on silica gel (eluarlt duel:l 03" ErE eth .ne~nletlianoi 9/1).
The puri f i Edltmiglpoirg : 22&KE2R°Up in ether saturated with H Cl(5) and stirred
until a precipitate is obtained. The precipitate so fornmed is suction-
fEItered off and placed under vacuum in a dessicator. The title product is

getﬁ Exarrple 19
b -, N TR

hydr oel a30r| de The t obt ai ned accor ding to the sanme procedure
as in Exarrple 1.() startlng fromthe conpound obtained in Exanple 6. Melting
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2/ 8) . The obtained, which precipitate is then suction-filtered off and placed under a vacuum in a

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

 Melting point : 83-85°C

15 Example 14 : N-[2-(2-benzyl-6-methoxy-1.2,3.4-tetrahydro-4-isoquinolinyl)ethyl]-
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 HCl 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




purified oil is taken up in ether saturated with HCh5) and stirred until a
precipitate is obtained, which precipitate is then suction-filtered off and
pl aced under a vacuumin a dessicatd4or to yield the title product in the
foramof a white solid. ~ t$ it g:.1"of?l] : 83-85C 5 Exanple 14 : N 2-
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t hen benyi brom de (@dindlinvilethvh #¢0Ganidle! S added to the solution. The reaction
m xture is heated at or ours with 20 stirring. The solution is poured
into 50 mM of water, acidified with 6N HCl and washed wth ethyl acetate. The
aqueous phdaappesadebate CuéBde),a@6anka] b memul) tahd pottaglaimum €laf bdndided mand) are

extracted with dichl oronet . The, or i c phase,is_dried er nesi.um
cul phat o, HACPEREE QM ABONALGEE tdon hF GEPRG P LESHPE 4Hoes doy guwlbo
obtai ned i %-B%&l@h&@l@&oﬁéhé&&”ﬁ %rgphiynﬁﬁblf lahdi GRo18&!1ad SkW@nRte dicnhlLI@NR hane

with the progressive addition of 25 nethanol until the proportions 9/1 are
reached). FTheepmion hndgregressprebe tpiheasdstionThide pagminpmixite sostied n chmtgent
recrystallitsed froma,7/3 t ueue{lﬁ'royefil%ge(fane ] Xt s t&. ield the .title

pr oduct i nTRRETBRIOB? hgignil e g s TG, Prghb e Wetep IfABEr BRERETET 15 0
11 2- 3-ffagpasd fitdiedvhd =@pbeekd aHIrbdiked fesks@lel ThEWGRI-dbSinedisigieifidal

et hyl acetam de Copper acetate Cu(C)Ac)', (960 ng ; 5 mmol) and triwt hyl am ne
(1.5 m ; bpchromaiesriphir en sidios pelrldwgnt rdigdoremegiand ivo #i e oragreraive additien®dnpound
of Exanple 4. .f1 i1 3.0 arni ol 5 3-faorp-nyl phenvl hor oni,c aci 1.05 .7
2 ol anrcsisel e e PRl v e el T RSB B GedRsPe Pt Bei y 1 o

the sol uti g#llowb. reaction mxture is stirred at anbient tenperature for 2.
hours. The m xture is filtered, washed with water, dried over nagnesium

Example 16 : N-{2-(6-methoxy-2-methyl-1,2,3.4-tetrahydro-4-isoquinolinyl)ethvyl}-
acetamide hydrochloride

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 is
heated at 80°C for 24 hours with stirring. After having cooled the reaction mixture to 0°C,
10 ml of 6N HCI1 are added. The mixture 1s 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 precipitate 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-
isoquinolinyljethyl}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




sul phate, filtered and evaporated under reduced pressure. The residue obtained
is purified by chromatography on silica gel (eluant : dichlorornethane with
the progressive addition of to nmethanol until the proportions 9/1 are reached)
to yield the title product in the fonn of a yellowoil. : k' :- ti-ncthaErv-?
raaeth '"E-Y #-la trait dE cE 4-isu eaina¥fla 1gc8htj Examle 16 acetanmitie
hydr ochl oride Formc acid (0.55 ant) and 37% f or nal dehyde (0.6 nl) are added
at 0C to tﬂmnﬁﬁm@,ommtheﬂ%&bylaya@dopﬂheﬁaeamﬁ(o@a(ﬂag&sgddedno&h%bqqham.!mt he
fort of a base. The reaction mxture is heated at 80C for 24 hours with
stirring. rédotien nhaliray stiosH edamhent @aperadere dpxt2ur@irs.o 0C, 10 ml of 6N 1-1Cl1
are added..The m xture,is _then shed.,.w et her, rendered. al kalin iLth 2N
RO and. S Pt BrbcBeeR TFRET g b ARt dnf kaGered BRI ot Bhtlie S

sul phat e, redidild Rrager20gl i8 WaRar aldedhe Wadesus! SANE edeRFRESIUKER clite VIR bwhRi | so
obtained is purified by 20 chromat ography on silica gel (eluant :

di chlor or mhesraigalsiogi avisr neenpywgraddiatce fidigeidt andreveporatast Wlso redyned pressiee.
proportio 9/1.are reached), .Th jfied.oil is taken up.,in ether aturated
i Ohoha o o reiqler o DR, if Bulthid AL s Qb BBl San Bk BT Hedre | o
then suctidiorbinetirhedvigf theapdgibdoeddditiosof anstaaislmniint stepsiieas orl 4@ yi el d
the title product in the formof a very hygroscopic white solid. 25 1~leltin
poi nt: 59Y&tkehxanpal e 17 :={ ~nl12 4f'.veicnlrol naethvl ~ 6 aaaeti anxv-1, 2a3,
fete al av - r r t | oI lde. .conpound
obt ai ned ﬁﬁ@@égrf];sﬁ gﬁ S?Jiﬁgg{ﬂg? CZ%% %E‘??E% Pﬁﬁ% %g?( %?{%F gﬂ%q%g{ép{é%%gl ga%s‘gs pended
in 50 M obtadrd] oméch pleeipstateuisi then issctiink-filterdd aff anbplntd wedper adanuen fron - 26 10

m nutes, and.then njefhyl oycl opropane bromde (0.36.nil) is added to the
sol uti on. %qﬁ@atqré%&ef%weﬁitf;{tpm@c;g’l@Fiﬁ?r}ﬂb %?yéﬂ%?%‘r?tw}flgﬁ?i‘ﬂat ure for 12
hours. Melting point : < 50°C

Example 18 : N-[(6-Methoxy-1,2.3.4-tetrahydro-4-isoquinolinvl)methyllacetamide
hydrochloride

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




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 with ether. The organic 5 phase is dried over magnesi um sul phat e,
filtered and evaporated under reduced pr essure The residue so obtained is
purified by chromatography on silica geF2f{eluant d.ichloronethane with the
progressive addition of nmethanol until the proportions 9/1 are reached). The
purified oil is taken up in ePRRARMAUOLGGIGALISTIDY) ,and stirred until a
precipitate is iti obtained, which precipitate is then suction-filtered off
and placed under a vacuumin a dessicator to yield the title product in the
forrn of ap i.C t Itr_gpoint: < 50C Exanple 18

hydr ochl orrgeaj‘gmg Aw%eutﬁéﬁ:ﬂkt alned in Preparation 4 (0.77 g) and potassium
Carbonate (1.8 g) are d| ssolved in 50 m of a 1 /1 dichiorornethane/ water

m xture. A I, ¢chl.ori de ) k1S dde S e tion.
The react i Be TS o Rpitaltl Mo ortinanbhis P ALHCAD OB Ricklts S0

separ at i on(2sf + DheraPRASEE, arli@lsok ganibeetB@aerdgalanaste el nirth it &oursdof @B over
20 nmagnesi um sul phate, filtered and evaporated under reduced pressure. The oil

obt ai Aed i 8rst disrindgaily forethn dvve | weekly drlingens ErRtarent el hgdsDiodthsuiose 8t Fanses t he
sol ution, i ﬁ@gl

deprotecti to\f\l,nn Gcfgth &‘%ﬁ%f?ﬁ 51{:1?%}18\5\”‘%%6\?3 or afalelg%[n ngt?a{rtggdﬁlg hlgwt%’eﬂscst of t}élend t he
preci pi t at @nefuaidsetithe Snveddby.st al | i sed from acetonitrile to yield the title
product in the formof a white solid. 25 Tvleltini<Ir(c)int : 2462413C -.27
PHARMACOLOG CAL STUDY E '"NILE A : Acute toxicity study

EXAMPLE B : Forced swimming test

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.




Acute toxicity was evaluated after oral adm nistration to groups each
conprising 8 mce (26 2 grans)- The aninmals were observed at regul ar
intervals during the course of the S first day, and daily for the two weeks
f.ol l owi ng treatnent. The LD50 {the dose that causes the death of 50% of the
ani mal s) was eval uated and denonstrated-tkRe | ow toxicity of the conpounds of
the invention. EXAMPLE B . Forced swimm ng test The conpounds of the invention
are tested in a behavioural nodel, the forced swnmng 10 -est. The apparatus
i& a Plexiglas cylinder filled with water. The animals are tested

i ndi vi dual Cympetitive Bind@gséxpariafents are nhdresarridd cubén bggicari wghotheeagiout est, t he
animal is placed in the centre of the cylinder. The period of inmobility is

recorded. EHBPPURAF-AITANGS PludSEENE GOMENtRRRRSTS Itestethion cp¢h err@wd; dhe resuliyl e and
remai ns ingRE' - _ i novenent s t hat
allowit to gggeppgﬁﬂ%g%ﬂ%&??%g%%thggﬁg@ﬁaiggggu% n?n|31$%¥ion 40 m nutes
before the beginning of the test, the conpounds of the invention
significantly reduce the period of inmobility, denpnstratin

t he
ant i - depr eS&¥nthe Bictalugsifoupt farbe enptda st gt prentionsbaw wpding forpaerar &g ar |

t he cqonpou ) gifﬂ d : r \@s. causes the

dur at |90n o&ﬂ?%@ﬁ%@gf gllkbtfﬁrge udZ’W@oﬁ%S%i%S sé}é%ﬁgg ”(@'ont rol) to 57
seconds. Theaefupaing cofnpoxadpl Exanpledniaziask gVTh) af 925x 10TOVI 2%l ape(MIS) of auses
the duration of Jjnmpbilisation to be reduced from 129 seconds &gontrol to 60

seconds. EXMUPIOEME; thegiomppupd ofifxamaly 1 BaseKatdinot b&eh F andp Ki {MdnpyoNi T,
The M, or; Mg e aRt QR P8 xEPR ToRRLK £ EBE Y oHE

2-[1251]. .%'%%@aqri}gl’g%o%hﬁm%goasxre er e()%e ra'glivg{l?gangs The raag%ggéMT\?? ?fy
retai ned is14&0&Mi ned using a liquid scintillation counter. Conpetitive

bi ndi ng experinments are then carried out in triplicate using the various test
conpounds. A. range of different concentrations is tested for each conpound.

The ngsul tEXAMPLE D : Action of 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).




enable the binding affinities (1C) of the conmpounds tested to be determ ned.
Thus, the K; valises found for the conpounds of the invention show binding for
one or the other of the receptor sub-types '% L or M2, those values being ~
[ () jM In particular, the conpound of Exanple 9 has a K; (Ma) of 9.12xlcYM
and a Ka (ML) of 2.1(V I O9M; the celfound of Exanple 3 has a K, (ML) of
3.8x 1 OW and a K; (_Mr2) of 2.l O'M; the conpound of Exanple 10 has a

K, (M) ofafdy 26%3 dBeksMdaBehtidn Khel ¥Me2dla@ld inkaddXfided with MwHerl E&%’X&bgt@ai

Action of the compounds of the invention on the circadian rhythnms o
| oconot i vereotding systoh in heder & dathet thephiscadf igomiotiveettationdnd thus inefitergthei ng
the majorit f physi ql.oqi cal ,. bj m.cal and behavioural circadian rhythns
by day/ ni gﬂycﬁ??@?ﬁg@%&%’qﬁggam@?r Tble to establish a pharmacol ogi cal
nodel for research into nmelatoninergic |i gands. 1..5 The effects of the
conpounds are tested in relation to nunerous paranmeters and, in particular,
in rel ati oAstsoon ke ths thydunarecetded shewof sthlde patieinvia thelighi eyele R h: 2.6ha
reliable indi caﬁ or .of the actt' vi t 8; he endogenous circadian clock. In this
e

study t he5 /& Q1A°d 1 RYERNEY "a particul ar experinental nodel,

namely the rat placed in tenporal isolation (permanent darkness), are
eval uated. 20 Experinental protocol Cine-nonth-old male rats are subjected,
as soon asTwhdy thiceiwaskadaterhahen g eoequrse ghythm glecting thag obtheiepdpgsmeys of

I ight per our k2 ). f iR Al ’ tatl ey are
pl aced in %lécé@sllslfc ?eta%lgg Séain%{l%heé’ \Ell{%eer(g:l Egg‘ﬁ%‘%%t%%il@o a %lé%%crng?ﬁg]e:c;?s%g%né go or der
to detect bdwestphases of | oconotive activity and thus nonitor the nychtheneral
(LD) or circadian (DD) rhythnms. As soon as the rhythms recorded show a stable

pattern in the light cycle LD 12 : 12, the 5 rats are placed in permanent
darkness (HJZobservations are made by means of visualisation of the rhythms of activity :

10 - influence of the light rhythm on the rhythms 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.




Two to three weeks later, when the free course (rhythmreflecting that of the
endogenous clock) is clearly established, the rats are given a daily

adm ni stration of the conpound to be tested The observati ons are made by
neans of visualisation of the rhythns of activity 1i influence of the |ight
rhythmon the rhythnms of activity, disa@dearance of the influence on the
rhyt hnms in permanent darkness, influence by the daily adm nistration of the

conpound ; EXARFLETY: PlghddaAPLflfitfqct. A software package makes it possible
. - to neasure tne duration and Tntensity of the activity, the period of the

}hythn1of the 15 animals during free course and during treatnent, - to
denonstrate, by spectral .gnal ysis the exi stence, of. ciycadi a npon- ci r cadi an
(For ™ exame <arpaatans HecHyoHm 8¢ et o preberipiREars SrheBaptats of
the i nvent kQp oliERENDIRRRE XIS RtiDANS/ 1B FTANEESHPoREE LR RVedile circadian 20
rhythm via the nel atoninergi e’system” EXAVPLE E : Light/dark cages test The

conpounds of the invention are tested in a behavioural nodel, the |ight/dark
cages tes whi.ch enabl es the anxiolytic activit the c opnds to .be
eveal ed. - The Buimsierimesnn e B8 Y bbfordr vt ickeuaer QR Al R bekedR g as.
One ofs thejpopedess AD 1dnip dar KRESS abbdvd aRP diBerPba€edictny & U@t ahRALitbOX,

yielding a light intensity of approximtely 4000 hex at the centre of the box.
An opaque pPrIsximely fABIILs epteatcate ohéhe boxyhin ppaquiermdeatich durdigh kepptkes thhe

ox 15 cf eRuPbarulafk kiRl tad BinR0RE PR B0 R DA RS et "

pl aced i n tThe flounaféachibagiinglebiel whawkerb@xh sddzeont iATehsspanbf bychttbe, Mousist N t he
illumnated 10 box and the nunber of passages through the funnel are recorded
after the i glgqedémtheytupﬁ%lofagwg theidark hggx 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.




After adm nistration of the conmpounds 30 m nutes before the start of the test,
the conmpounds of the invention significantly increase the tinme spent in the
illum nated cage and the nunber of passages through the tunnel, which
denonstrates the anxiolytic activity t5 of the conpounds of the invention.
EXAMPLE F : Activity of the conpounds of3the invention on the caudal artery of
the rat The conpounds of the invention were tested in vitro on the caudal

artery of . ihergi.c r . iR ) S,
thus. or ovi Ny “Erifisey PG bRy £ SRARL S ERIRAREE D, A b S ERE .
l'i gand actmwditiyn. Theertstiesnuteatheo Randulithe at bethepidey sispanied ndualieiih ARrorgan

vasoconstriction or dilation depending upon the arterial _segnent studied.
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i sol at ed alned in a hig oxygenat e ium teries are
t hei rs canawhaloaddsat bot h, ends, suspended vertically in an organ chanber in a
sui tabl e nedi um and perfused via th ir$ProxinaI end. The pressure changes in

the per f usiiSratil B o8 LI ENRAMAIE AT PEYUAFY PhEcaREETEASPave Reen wes-Bmipas8 dti at or y
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segnents that” have been pre-contractc y phenyl ephrine {1 .
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concentration ofphenglephrine and a further concentration of the test
conpound. concentration of the test compound.

Results

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

15 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) .......ccoocevircnirrinnnenrrcrcceereienes S5¢g
WHEAL SEAICH ...eveeieieee ettt s 20g
20 MNAIZE SEAICH ...eeieiiiiiiiiie et e e 20g
JACKOSE 1.veneenee ettt r e e e et e e r b s e n e e e s e 30g
MAGNESIUM SEEATALE......coviimiiiiiiitiiiiit i 2g
SIIICA . cuuvereeeeentiei ettt e et e e s lg




.Results The conpounds of the invention significantly nodify the dianeter of
caudal arteries pre- constricted by phenyl cphrine. EXAMPLE C : Pharnaceuti cal
conposition : tablets 1000 tablets each containing, a dose of 5 ng of,
-[2-{6-met hoxy-4-i oquinolinsl}- ethyl]a-cetarnide hydrochloride (Exanple 9)
....................................... 32.5 g wheat starch

.................... 2 g silica

........... 1.,..Compoundoff@m]u.]a(l).,..............................................
........................................... 1 g hydroxypropyl cellul ose

::::::::::::"2"g"3'2”c:i_'Aii\/is"cbhbbuhd'bf'(tjgwgkuié”(ij'E'V\hé'réi'rn:mr{i's'i;”z'b'r”
3, R10 15 Arepresents a group - | CNi wherein: I I P\" z
or a group

@
wherein:
s ¢ nisl,2or3,
R
l AR
¢ A represents a group —N—C—TPR' —ﬁ—N\ or a group
1 R
}I{ /R' Z
—N-C—N_ wherein :
I | Rll
Z

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

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




(r) Z represents a sul phur atom or an oxygen atom * R and .R', which may be
identical or different, each represents a hydrogen atomor a linear or
branched (C,-C; )al kyl group, * and R represents a linear or branched (C
-C5) al kyl group, a linear or branched (C2-C, )al kenyl group, a linear or
branched (C2-C )al kyryl grow , a (C3-Capdycloal kyl grou>. a.

(C3-Cg) cycl oal kyl (C, -CA) al kyl group in which the alkyl noiety is |linear or

branched, an aryd |ig@dr MREY, x héeroe) Ak, a IBt@YRL NI &R at gerdhyl|C oD ety
IS Ilnear or branched, a heteroaryl group or a heteroary (C-C5)al kyli group

in which the al Kyalkigeaup injwéhich Hiealkydmoigy antitrad or Xandprlesent s a. ni trogen
atomor a group N RL wherein R represents a hydrogen atomor a |inear or
branched (CrC5)al kyl group, a (C -CQcycloalkyl grout;, a (C3-

C5) cycl oal ky. ly- Rer@:ﬂ:@nksyé 1iBéR 6P bkdhcméu aty- (cg)gmakygb ?Dh %(cyog)% tloRMRox P lor
branched, 20 an aryl grou an aroyl group, an arﬁ/ K group in

whi ch the al kyl ((ﬁnCe)pycloa VHE G yloay gorupniohellc @heh:dklelpmmletgmhmarar

het er qar oyl gr OBP %1? het eruaryl -(C - C5)al kyi group in which the al kyl

moi ety is |ineaf 8 anched, R2 represents a linear or branched

(C C(,)al koxy group, a (C, -C3)eycloal kyloxy or (C;

("g)cycl oal kyl - (G -C5) al kyl oxy group in which the al kyl oxy moiety is |inear or
branched, t he‘r therreresrngationn—_denaicastes Hat thethond ongingls os idagle, with timmomo Wi th

t he provi SO g}ta Q’% alcen oontnsesrasg%rrts is respected, wherein : "aryl" is
to be under st ootk |¥18 1 or ﬁggfht hyi group, those groups fo being
unsubstituted or substituted by from one to three identical or different
groups sel ect ed fromlinear or branched (Cl-C6)ai kyl, linear or branched

(G -CH)al koxyW @rin :

- "aryl" is to be understood as meaning a phenyl or naphthyl group, those groups

10 being unsubstituted or substituted by from one to three identical or different groups
selected from linear or branched (C,-Ce)alkyl, linear or branched (C;-Cg)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 (C;-Ce)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,-C¢)alkyl, linear or branched (C;-C¢)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 (C;-Cg)alkyl groups),
hydroxymethyl and halogen atoms,

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

pharmaceutically acceptable acid or base.




COOH, al koxycarbonyl in which the al koxy noiety is |inear or branched, tbrnyl,
nitro, eyario, hydroxyriethyl, amno (optionally substituted by one or two
linear or branched (G -C )al kyl groups) and hal ogen atones, 15 -
“"lieteroaryl” is to be understood as neani ng any nono- or bi-cyclic group that
contains from5 to 10 ring nenbers and ngy_contain froml to 3 hetero atones
sel ected from oxygen, sul phur and nitrogen, such as the groups furan,

t hi ophene, ,pyprol e i rnkdazol i dine, qui kol i ne,. i,.soqui,nal i ne, chroman,
i ndol e, benzo ancl))BH%%seOfr(;frbmee%ndzlg% (?1Crogar/11¥lé ?‘% ¢ aierlnglgl’vglgrseg} BI'é 2f or ’f‘hrggrgsedl;tsoffbs to

be partially hydcogenabesl, the emstibsictd UbEdiifterssibshédsUbad 00 hod@menalts o
three identical or different groups selected fromlinear or branched

(G - 06) al kyl , theragé siithy phsrapesisigalbaccentyle Reidyr berg. COOH,  al koxycar bonyl in
whi ch the al koxy noiety is linear or branched, fornyl, nitro, cyan, amno
(optionally substituted by one or two |inear or branched (G -C6)al kyl groups),

hydr oxyr nes.hyCoapauhi| sroepmataofigdcco2ding heiclai@nNBveodi® mSisahdndi A séRERMsSOI ner s,
and also addition salts thereof with a pharnmaceutically acceptable acid or
base. 5-34 2. COMFRIngEows theiF ramealimsrs@kh disissediwmdrai #d aligepddinom splis 2 and
A represents ' -9@&‘ - ' L: and di astereoi sonrers, arid
al so additioﬁﬁggP{gﬁ t g?gggﬂﬁpfﬂﬂﬁkéﬁﬁgﬁgéégg?%%Fry accept abl e, acid or base.
3. Conpounds of fornmula (1) according to claiml1l wherein nis 3 and A

represents, a |5 CONHR G oup éheir nantionmers and di astereoi sonmers, and al so
addi tion shl tSompeEidsatt RrphlZa(pRssrdRe el dan y Whwept RbIrerrassnts &b, 4.

Conpounds  of érQ{é;?]I‘t%h@ir (hdntREGRE ThdYidsRer&i@hniBrd a‘f’{ﬁ%{lﬁi %}dﬁiérﬁ@%ﬁ%&%&f @litﬁ net hoxy

group, their en lorners and di astereoi soners, an so addition salts
t her eof wi t h mharnphautredbaccedhbly aadeepasgbl e acid or base. & 5. Conpounds of
formula (1) according to claim1 wherein X represents a nitrogen atom

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 1s N-[2-(6-methoxy-4-
isoquinolinyl)ethyl]propanamide, and also its addition salts with a pharmaceutically

acceptable acid.




their enantionmers and di astereoi soners, and al so addition salts thereof wth a
phar maceutical ly acceptable acid or base. 6. Conpounds of fornula (1)
according to claiml wherein X represents an NPh or NBz group, their
enantionmers and di astereoi soners, and also addition salts thereof with a 15
pharmaceutical ly acceptabl e acid or base3s>. Conpound of formula {1) according
to claiml which is N[24 -rnethoxy-4- isoquinolinyl)ethyll acetam de, and

al so its agditi | t i h ti . a bl € BCiC _gonpound
of "For mul {19 AReBRcE ML (AL IREREL \C R SRR SRn ST nghlu-

i soqui nol i rylipedqunydlinyl)athgijaysiogteparsmerbak soide sindddisd | on shltich weith veith a

phar maceuti cal ly accqugble %@id..Q. Compound of formula (f) according to
claim | whi crPhagmpgeudcally eeRtAi&\#e1d4- soqui nol i nyl ) et hyhl }r opanani de, and al so
its, addition salts with a pharmaceutically acceptable acid. -35 10. Conpound
of formula (1) according to claim21 which is N-[2-(6-nethoxy-4-

i soqui nol iyl Gahpyindy cifoformpdaedar boxatmgeto acleinal $owihich addidt(bonctbalt4d wi t h-

a pharmaceut.ically agceptable acid. 11. pound. of fornula (1) according to
ol ab bt cHeaingling DBt DY §u ki SRR TR se 1 HOPHY BT ARANAE, | andl
also its addu&gaﬁmﬁgh&g_mjth a pharmaceutically acceptable acid. 12. Conpound

of fornmula (1) according to claim1l which is N-[2-(6-nethoxy-2-phenyl -
i,2.3,4-tetrahydro-4-isoquinolinvl)ethyl]acetam de, and also its addition

Secord: o o PRI THbbARL e\ ASERE I St Qo IR At 0B (1
1,'2,3,4-tet r@,kxftﬁ@atfgrdk&mitduﬂiminiywdhmaée%whiha,ca{damsb dg- adiiebrab8Q WS a
a

addition salts w : _
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),

) n/COORa

RZ

wherein R? and n are as defined for formula (I) 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 (I1I) :




phannaceutically acceptable acid. 14. Conpound of formula (1) according to
claiml which is N (2-[2-(cyclopropylmethyl)-

6- met hoxy-1, 2, 3, 4-tetrahydro-4-isoquinolinyl]etihyrl.)ac.etam de, and also its
addition 15 salts with a pharmaceutical y acceptable acid. 15. Process for

t he preparation of conpounds of fornula (3. according to claim characterised
inthat there is used as starting material a conpound of formula (11) COORa
wherein Wand n are as defined for forrmula (i) @%?Olga represents a linear or
branched 70 ((-;-C5.)aikyl group, WhICh i S subjec to the action of POC; to
obtain a compound of forrmula (I11) COQBHz)al (CFJ,)" V ;lei wherein R2, n
and R, are as defined hereinabove, Whl chis placed - in the presence of
pal | adi um on-ca-bon to obtain a conpound of flormula (IV) CQ@RR (C H2), ' ' R
lam ~~I (V) wherein R2. n. and R are d ned herei nabove, .. or which is
hydrogenated in the presence of palle on-cafbon to yield a conmpound of
formula (V) :

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

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

/COORa
(CH,),
(v)
AN
R
_~N
5 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) :
/COORa
(CH,),

V)

[\S]

N
~H

wherein R?, n and R, are as defined hereinabove,
10 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 (V1) :
/COORa
(CH),

(V)




COOR (Cf:"2) wherein R, n and R, are as defined herei nabove, ifl Wich
conpound of fornmula (V) is condensed with a conpound of fornula G R' wherein
t represents a |leaving group and Rt may have any of the neani ngs given for

R1 with the exception of a hydrogen atom to yield a conpound of fornula (V)
.COOR, A (C-12): I -37-. wherein R2 R, n3and R are as defined hereinabove,

t he conmpounds of fornulae (ITT) to (V1) constituting the conpounds of fornula
(VI): COOX ( Vi i r i i i SovVo
and X and t}i a‘grl%%frhelgé#t ati og Ie’aajr?eé%agéﬁee ih%g%m@%rv g’ftg? %@ﬂ%%@%ﬁ%@ﬂf
condensed W t htogdWIpcometutihg fior crmhgountiNRRorinhr(@iIT) :R and R are as defined for
formula (1) to obtain a conpound of formula (Va) (&y}particul ar case of the
conmpounds of fornmula (1) R,CONR 2- ---- - J'/ﬂp erein R2. R W X, n and
the representation - are as defined herei nab&yﬁé)

(VID)

wherein R?, n and R, are as defined hereinabove and X and the representation =====

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)

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) :

e 2
(CH,),

(VII)

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

15 - 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), éparticular case of the compound of formula (I) :




or which compound of' fornmula (VI1) is subjected to a sequence of reactions
conventional in organic. chemstry to yield a conpound of for-niila (VIIl) 1~.
NTH2 (CI T?)n (VIl) R-4- 1~ 1 wherein R', X, n and the representation are as
defi ned herei nabove, which is : is - either reacted with an acyl chloride
C1COR or the corresponding m xed or sym@gjic anhydride wherein R is as

defi ned herei nabove to yield a conpound of fornula (I/h), a particular case
of the compound of .fornula (1) (CH2)~ }hé wherein R2, R, X, n and
the representation are as defi ned herelnabove/’ % onal |y follomed by the
action of a conpound of fornula R,-J where{(®Hfy,, may have any of the
meanings of R and J represents a IeaV|ng grpup, such as a(ﬂ)logen 5 atomor a
tosyl group, to obtain a conmpound of formla (I/c) a parti

cul ar case of the
conpounds of fornmula (1): wherein R2 . X, n and the representation

= .= are as defined herei nahove,

formula (Lx) 10 © CN R (TX wﬁer as defined herei nabove,

optionally followed by the action of > of formula R,.-J as defined
her ei nabove, to yield a nmpound of formula (lid), a partlcular case of the
conpounds of P&erain B (R) XF\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) :

o)

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 0O=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 (I) :

()

15 are as defined hereinabove and




(Cl12)., 015 wherein R2Z, R R; n, X and the representation .. are as defined
her ei nabove and -39 R' is as defined for formula (1), it being possible for

t he conpounds of forrmulae (1%) to (L%l) to be subjected to the action of a

t hi oni sation agent, such as Lawesson's reagent for exanple, to yield it
conmpound of forrmula (lie), a particular case of the conmpounds of fornula (1)
13 (CH, )" 5 hereint','. and the representatii n are as defined herei nabove
and I-a represent R - r . hj ! in P
R and R ars ReSqRnRL B ey g b e SRR or §F R

constituting tdeltdtal bd yugéctéheo apspeotind s of thimiamba dgent, sudl) awmliadhks@anpounds
may he purified according to a conventional separation technique, are
converted, if desint der, examuie.a@dyieldom cemppand\pt Forg1uih 8 hra e el tiedar| gasaet dpt abl e
acid or baseWx%PQmﬁéfoﬂBbhﬁﬁgbLy separated into the isonmers according to a
conventional Separation techni‘que. 16. Pharmaceutical conpositions conprising
the conmpounds of fornula (1) according to 15 anyBone of clains | to 14 or an
addition salt thereof with a pharmaceutically ptabl e acid or base in

conbi nation with one or nore pharmaceutically table excipients. 17.

Phar maceuti cal conpositions according to claim|l6 for use it he manufacture
of medicanents for treating disorders of .the nel atoninergic system 1Itl.

Phar maceuti cal conpositions accordin% i By for use in the manufacture
of R

wherein R% n and the representation z==-= 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 (I/a) to (I/e) constituting the totality of the compounds of formula (I),
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




medi canents for the treatnent of sleep disorders, stress, anxiety, seasona
affective disorders or severe depression, cardiovascul ar pathol ogi es,

pat hol ogi es of the digestive system insomia and fatigue due to jetlag,

schi zophreni a, panic attacks, nelancholia, appetite disorders, obesity,
insomi a, psychotic disorders, epilepsy,4giabetes, Parkinson's disease,
seni |l e denenti a, various di sorders associated with normal or 40 pathological
agei ng, mgr di C
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i munonodul at @E(‘Srdela,nﬁhd Alsb ae séX@aHyﬁ‘ﬁlﬁctQ)fn eaoedhison hibitors, 1mmunomodulators

and in the treatment of cancers.




