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1 2 JUL 2001 1 New process for the synthesis and ne?
crystalline form of agonel ati ne and pharnaceuti cal 2 JUL
conpositions containing itqThe present invention

relates t ces for e |ndu trial nt hesi s of.
Ne\g é}é%sfs fPE tﬁ% syn@}eaﬁl_an 1 %gi ?ag}egﬁﬁt Fﬁ}//? @Fﬁr)lﬂa]ceutlcal
acetam de, of fornu Fi ~Me0 The present
i nvention . rekgtes al so to_cr

The Hﬁ?ﬁ% prgiept[;ﬁ%n T tfﬁ' 19 Aalgogsg for; t gm s gﬁgﬁgﬂs aﬁ a%%elatme or N-
ng it. Agonel atine,
[2(7QHQ5&E§?QE?QQ'%gggﬂg%ﬁggﬁgﬁﬁﬁ?gﬁﬁi acet am de, has
val uabl e pharmaco- | ogical properties. Indeed it has
the double feature of being, on the one hand, an
agoni st of nel at oni nergi c/” systi@vme eceptors and, on the
ot her hand, an,antagonist| of the 5-HT2c receptor. Those
10 properties conferagtiwty in the central nervous
system and, nore e$ in the treatnment of severe
depressi on, seasona ve di sorders, sleep
di sorders, cardiovascul ar pathol ogi es, pathol ogi es of
the digestive system insomia and fatigue resulting
from jetlag, petite di sorders and obesity
The pesserd 1@‘{@1}@@11 rpkag s plsopiaraystginafgm Hso tfrs@rn&k?élae. g pipsess for its

prep i PREDRRSRg oo SHRAPRR AR PR

pharnaceutlcal val ue of this conpound it has been
ortant to he able to obt% an effective
Agomﬁ taer PalV-Erht-meSogydrsebdy! fﬂhaﬂaqeéamléadhw Valuzble pharmaco-
[aRspesabl e to an industrial scale and that results
logm%hﬁg omelatine in a good yield and with excellent
purity. It has been al so inportant to be able to obtain

agonel afine with well. define ine 20 f
tndef fes b AP e SEAER AT Pa PG TG b e egRil Bf pletoninereic
syste\ﬁ@lré@ejco?s GhAr 8C HBY bitet Snd,Nard 8XtABorRt of the 5-HT,c receptor. Those

properties confer activity in the central nervous system and, more especially, in the

treatment of severe depression, seasonal affective disorders, sleep disorders, cardiovascular
pathologies, pathologies of the digestive system, insomnia and fatigue resulting from
jetlag, appetite disorders and obesity.

Agomelatine, its preparation and its therapeutic use have been described in Furopean

Patent Specification EP 0 447 285.

In view of the pharmaceutical value of this compound, it has been important to be able to
obtain it by an effective industrial synthesis process that is readily transposable to an

industrial scale and that results in agomelatine in a good yield and with excellent purty.

It has been also important to be able to obtain agomelatine with well defined crystalline
form, perfectly reproducible, which as a result exhibits valuable characteristics in terms of

filtration and ease of formulation.
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filtration and ease of fornulation. 1 2 JUL 2007 -2
Pat ent Specification EP 0 447 285 descri bes the

preparation of agonelatine in eight steps, startTQg
from 7-nmet hoxy-1| -tetral one,

| ess than 30% That process involves the action of
et hyl bronoacetate, followed by aromatisation and

sapani fic | ' dlglife invéipkthst
patent KU ARG B L b LA R o LS B I e reps
startmg GV Heatdxl/0 Mirglode, giving an average yield of less than 30%.

7- met hoxy- naplrthyl)acetonltrlle this being
foll owed by reduction, and then condensation of the

That ;(rgceq.%ll%v&sle%rtlhg h%xﬂ o? i G Rbacelafe BNSP&T BY iadmafsation and

I-nap etonltrlle I nvol ves si x
saponﬁﬁét%ri %eﬁt tﬁp&:oﬁeqmnﬁmgrwnbsrénich is thﬁn conygged foapcetanide and

ly d trat f, ;
subseqm:ntly Iqlehp}r%/j@@ gggflnq?ch @2 gle 3 —1&5&)&}&@/ A (imﬁ%ﬂ% is Go%gi;;y foi@wed

robl e r L Ehggdghe first step, whi ch
byraﬁ%ﬁgiamﬁ}géc?ﬁéﬁgggﬁgﬁhgééepgy br onpacet ate on

7-met hoxy-1-tetral one according to the Reformtsky
reaction resultin

In pal(trpu]@gt thg)pyepglr%lo&l %ydgr%etgfe%)j:bnapl}qggmcﬁommle involves six reactlonf

n 6t eayefuickljelepnseqettite diffpligs o

Swpsgpg %{S %%?&ﬁz@?ﬁgéﬁﬁal&%Enetthgwg 4- dlhydrg y %%% e of

carryilﬂgght e ;leflg/dé,s dhf@)lmm@ma@tbpmp thrPTB RIS 0 &ﬂg’ﬁ B ;{;y 0
and resulte atter, saponi

o 55 cebe S TSP LB o o

accorﬂ{?n%ft]r1 1 tRE R POy adtionmRbMNaNY 1ﬂ1 eﬂh@bm “methoay-Stlodibtydior H2H)-
ree steps starting from 7-nethoxy-I-tetral one, by
Imphmh&nﬂmkmdhﬂmh0ﬂﬂCHQCN foll owed by dehydrogenation wth
2,3-dichloro-5 Jx9med-d _1(2H)-
Moy SRR LR HOREY 100 B TR o agne) o 120

naphfﬂ%f%ﬁ&&x@}éﬂ%oat%@ﬁl oft3d bédn iGdhpBRIInd fEh\étqdo@%q:r sppenifcation,
I's mediocre 20 (76% ., however, and in particular the

n1aﬁﬂiQHGQégmﬂndﬁH@ﬁﬁﬁﬁ@QW@ééﬁﬁFﬁbn reaction and the

benzene refl ux necessary in the third step do not
conply with industrial requirenents in terns of cost
The Bftfathl3@lefiMbes bRy (7—methoxy—1—naphthyl)acetomtnle in three steps starting

from 7-methoxy-1-tetralone, by the action of LiICH,CN followed by dehydrogenation with
DDQ (2,3—dichloro-5,6-dicyano—1,4—benzoquinone) and finally dehydration in acid
medium (Synthetic Communication, 2001, 31(4), 621-629). The total yield is mediocre
(76%), however, and in particular the DDQ used in the dehydrogenation reaction and the
benzene reflux necessary in the third step do not comply with industrial requirements n

terms of cost and the environment.

The Applicant has now developed a new industrial synthesis process that results, in a
reproducible manner and without the need for laborious purification, in agomelatine of a

purity compatible with its use as a pharmaceutical active ingredient.

An alternative to the difficulties encountered with the process described in Patent

Specification EP 0 447 785 has been obtained by directly condensing a cyano compound

giving an average yield -PL 2007

Fd
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The Applicant has now devel oped a new i ndustria

synthesis process that results, in a reproducible

manner and w thout the need for |aborious purificatjgn,

in agonelatine of a 25 purity conpatible with iﬁz‘ﬂ@e 2007

as a pharmaceutical active_gngredient. An alternative

to the difficulties encountered with the process

~_described in Patent Specification Ea 0.447 385 has d

withJemathoky-dirtaEaiony lppest pddibgnRRSAEARGE By £98ITBABLIEREUD

Z o Uk 207 cadil YWhd Noufl GBI OWY - drotSfidaBbANS 132 $7-hfdthoxy-1-
Obw%ﬁ ifpgﬁ ﬁg%%§%2#§ {hAt f he coﬁaensgtion %oh%%un 7
napH¥Bfipicaedititie whithoue dai depd Her dratijcemndidions aard dhaitricagsnis sampatible

_yield (7-methoxy-I|- naphthyl etonitrile w.thout the
Wit b FeHTSTETS T 57l DI SR KOG e P e g B2 Hed
conpatible wth industrial requirenents in terns of

cost and the environnent could be used. 5 It is i
It isappatsnhait (Hahethoxy-3,4-dihydro-1-naphthalenyl)acetonitrile would constitute an
) 7- met hoxy- 3, 4-dj | rydro-1 - napht hal enyl etonitril .
deaheaPeRonEi T oL | GEdr ConiHGH BT Bf nitica enfgie o
7-m%ﬁ8{}?%1ta?a151%9 Yhd €BBIRAIR dnQkcdlichEGihsieatd FdraBd srofdatiBation step.
-net hoxy-1 -tetral one, and woul d be an excel | ent
substrate for the aronatisation step. Reactions for
Rt S AP R ot Pl B BR oS bR el
conlgb&%rs%@ B&scrib&d Rant lickthiare. IPpdreailarSpeehd $pzatficatioJSS3 992 403
92 403 10 describes the condensation of cyanonethyl
desqitbvos phoratéengition 6f tyanemsthy! mbpsriopse, wilh §-flwpdntetralone, and
Speci f.Lcat i 8 ' ; i
PGl SRRt GRPL R SO ¢ R PetRarafe o bl of SEQHRNAg i eualone
1ead'ix|i“%\%rd Bahaiferwttidfite WhicHiis éigdctly eegrgpad édthiersubdequent reaction.
subsequent reaction. Applied tqo 7-methoxy-]-tefral one, ¢
Apnlisd teonrarstaty bifalongc Bieopndpngaion, jod| g&loRIHie YIGds dofuxture o
. isonmers.in whiech 'exo B ioh N L RA6" RAE thiasr -
mmﬁﬁﬁlmewggﬂ ?%8 2?%%?9%%ﬁ§?2%#&u§§%§gc%?g?ﬁgbtoﬁFiéUrep?hom
acchidgigte Flg@diCN  MeO MeO MOO

Figure |
CN CN
0O
MeO MeO MeO
CH,CN
— -+ ]
"exo" major portion "endo" minor portion

such a mixture requiring subsequent drastic aromatisation conditions that are mnot
compatible with the industrial requirements for the purpose of carrying out the synthesis of

agomelatine.

The Applicant has now developed a new industrial synthesis process that allows (7-
methoxy-1-naphthyl)acetonitrile to be obtained from 7-methoxy-tetralone, in a

reproducible manner and without the need for laborious purification, in only two steps by
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CH3CN I I \' \ F "exo" major portion "endo" m nor
portion such a m xture requiring subsequent drasti
aromati sation conditions that are not conpatible 312rJUL 2007
the industrial requirenents for the purpose of carrying
out the synthesis of agomel atine. 20 The Applicant has
now devel oped a new i ndustrial synthesis process that
allows (7- nethoxy- ht h [ Btonitrile free
using 6bHATRER: FRGTIATEIARTTORt LA DRE o shgh Rk Boniie
r]ﬁ@g] Rettud (g :need for | aborious purification,
ﬁmniﬁ?ﬂ%ﬁ Iy ; g%eps by 2 JUL 2007 -4 using as
synthesi s internediate
(7- met hoxy- 3, 4-di hydr o-| - naphgpal enyl ) acetonitrile free
fromthe "exo" inmpurity of formula (11) : CN (Il), MO
~--06 which i mugidy cannot‘be subj ected to subsequent
aromati sati on under™~Qpérs 5 conditions that are
conpatible with the i requilenents for the
pur pose of carrying he-Synt hesi s of agonel ati ne.
More specifically, the present invention relates to a

process for the industrial synthesis of the conmpound
of formula (1)

t mn
e a2, 10 VO N0 10 AhLeh 4 SR80 4 Bsfin

conditions that are compatible with the industrial requirements for the purpose of carrying

out the synthesis of agomelatine.

More specifically, the present invention relates to a process for the industrial synthesis of

the compound of formula @ :

NHCOMe

MeO
o

which is characterised in that 7-methoxy-1 -tetralone of formula (IIT) :

MeO
(11

is reacted with cyanoacetic acid of formula (V) :

HO
\TT/N\CN
()

0
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MeO (111) is reacted with cyanoacetic acid of fornula
(I1V) : HOCN Il (IV)y 01 2 JUL 2001,. -5in

conditions wherein the water forned is renoved, iﬂ ZhJUL 2007k
presence of a catalytic amunt of a conmpound of

formula (V) R NF13 O/R (-¥)- 0 wherein R and R, which
may be the sane or different, each represents a |inear

in comg‘é@g;mv %%gghg%eg?fo%e%) 2 rg%k)véllr Qe RO cHSHLS Edthlytie dmotmt

rou orf an uansubstituted or
ofaco§%9§&i&ﬁﬁﬁﬁuhKV?ar or branched aryl (Cl-C6)al kyl group,
leld, after filtration and washing with a basic
solutlon (7- met hoxy- 3, 4-di hydro-1 -

naphthalenyl)acetonigriIe of formula (M) : CN MO I
(M), 10 which cqnpqynd 6&F nulyg (V1) is reacted
with a hydrogenation cataly in the presence of an
ally] conpound to yield the @onpound of fornmula (VII)
CN

wherein R and R’, which may be the same or different, each represents a linear or branched
(C3-Cyp)alkyl group, an unsubstituted or substituted aryl group, or an unsubstituted or

substituted linear or branched aryl (Ci-Cg)alkyl group,

to yield, after filtration and washing with a basic solution, (7-methoxy-3,4-dihydro-1-

naphthalenyl)acetonitrile of formula (VI) :

CN

e

which compound of formula (VI) is reacted with a hydrogenation catalyst in the presence

MeO

of an allyl compound to yield the compound of formula (VII) :

CN

D -

which is then subjected to reduction with hydrogen in the presence of Raney nickel in

MeO

ammoniacal ethanol medium, and subsequently converted to a salt using hydrochloric acid

to yield the compound of formula (VIII) :



5

10

15

20

MAO I (VIl), which is then subj [
), jected to reductio i
2¥ﬂrogfn in the presence of Raney nickel in anngmnggaﬂ_ 2007
usiﬁgohygfggﬁrz and sygsequently converted to a salt !
ric aci 15 to yield the
formula (M11) : 1 2 Jul-%2007 coran.
_ : ) , -6 NH2 MO (VID
whi ch is subjected successivel o ) L odi
toth [
acetate and then acetic _anh dr?de toey?g}ho?hgf sodium
g?ngoggﬁ_gf formula (1), his isolated in the form
2 1 d, Maberein : aryl is ungenstood to nean a
P aubst | tut d' g L e aryl” and
) € go e.t "aryl" and
?gylalkyl denotes”tF he aromatic noiety of those
g_f?ps may be substituted by from1 to 3 identical or
(a _ggfn}kg{oups sel ected fromlinear or branched
which 18 @?qu:tgﬁﬁgﬁéeéfbvry}g {ogffxfy;ya?@%b h{) %&%ﬂ{jm aB¢tatB rand chancacgil anhydride
; = und” i s under
o0 yiel d@’f/ g@g (tﬁlggmtf@nmlgg),fwmm B isagatedindhe BRI Ofa?{c’ ;9 d \{;\lﬁii ?Ey
ontains in addition | to 5 ox :
contai ning at | east one -C%Q-C%hC%gegrgbgnBNb?Qd
whangﬁSghﬁglg% %grthﬁ r??ft;on for the converéion of the
nmul a I) to a conpound of f
%XI), the water formed is renoved by distillag{gﬁla
ere is preferably 15 use% a.r ' :
- hagl inubbrieborasigey RREDY e " FHIgHE B e o
nasl 1a gher an ‘or equal to that
er, and even nore preferably that forns an

azeotrope with water, such as, fo
1 [} . ex
_ the term “substituted” governing the terms “aryl” anda J‘g%lylglkyiwclie%g&s that the

aromatic moiety of those groups may be substituted by from 1 to 3 identical or
different groups selected from Jinear or branched (Ci-Cg)alkyl, hydroxy and linear
or branched (C,-Cg)alkoxy,

- “allyl compound” is understood as any molecule containing from 3 to 10 carbon

atoms, which may contains in addition 1 to 5 oxygen atoms, and containing at least

one —CH,-CH=CH,; group.

More especially, in the reaction for the conversion of the compound of formula (JI) to a
compound of formula (V1), the water formed is removed by distillation. There is preferably
used a reaction solvent that has a boiling temperature higher than or equal to that of water,
and even more preferably that forms an azeotrope with water, such as, for example, xylene,

toluene, anisole, ethylbenzene, tetrachloroethylene, cyclohexene or mesitylene.

Preferably, the conversion of the compound of formula (III) to the compound of

formula (V1) is carried out with reflux of toluene or xylene and, more especially, with

reflux of toluene.



t ol uene, anisole, ethyl benzene, tetrachl oroethyl ene,

cycl ohexene or mesitylene. Preferably, the conversion 7 JjyL 200]

of the conpound of formula (111) to the conpound of
formula (M) is carried out with reflux of toluene or
xyl ene"and, nore especially, with 20 reflux of
toluene. 1 2 JUL 2007, ~-7_4n the reaction. for the
conversion of the conpound'of formul a (III) to a

In th%ox@%ﬂ%op ftheRpgnvf%}'lstl??ré g%/ h:z aﬁ:({%ﬁoa n{%‘ﬂ? EOMIX r(]gﬁ g S% ﬁ?rgpcamd of

formhlan ewy @ﬂvzﬁﬁa’gﬁ@wﬁk&ﬂ dne3o Citt) @ttt WIAUR> aTdiht htdyRemployed
aryl al kyl group. More

e esents an ar
reproseia & WeRS) of éf%%%(%@miﬂéhélg]@@ pasl figagthof repasens an aryl or
aIYla(l&l )chBp Mo, ég \,{)preﬂé!!r%fpca%lvg?s ttouf?%%mbyafo“i sents a

phenyl ~group BRsupstitute Supst'i e or
nore |linear or branched (C -C6)al kyl groups, nis 0 or
1, and R represents a Ilnear (C3-C10) al kyl group-
Advant ageousl vy, BLacuapL_sents an_mnsubstltuted or
substi tuted phenyl gr oup, specfal Iy an
unsubsti tuted phenyl group. The referred group R is
the hexyl group. The preferred value of nis 1. The
preferred catal yst used in the conversion of the

U O 05 B b oo SRERRERy B b B o
brandhed £§2|- é)@nmyl givuph e[t 8reaf daf, rberesmitsa KdeX) gdﬂ?lgﬁh@l frolip.

Advant ageousl y, the conpound of formula (VI)
obtai ned after filtration and washing wth a mnera

Advs@ﬁaig(@)ﬁ)\g;%n' R, bl%ﬁh%mﬁgl A 10 BunsSHEd 35 sl&%g_tlmeé%:ﬂrehylcaggo Zhore

especially unsubstltuted phenyl group.

The preferred group R, is the hexyl group.

The preferred value of n is 1.

The preferred catalyst used in the conveision of the cé’mpound of formmla (TII) to the

compound of formula (VI) according to the process of the invention is benzylammonium

heptanoate of formula (IX) :

L
O
©/\NHJ 1/\/\/\ cH, (Ix).

Advantageously, the compound of formula (VD) 1s obtained after filtration and washing
with a mineral or organic basic solation, such’ as NaOH, KOH, Ca(OH),, St(OH), or
NH.OH, and more especially with a sodiumn hydroxide soltion. ’
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NHACH, and nore especially with a sodi um hydroxi de
solution 1 2 JUL 2001

t he conpound of fornmula (VI) to the conmpound of
formula (M) is carried out with reflux of toluene or
xyl ene, nore especially wgh reflux of toluene. The
catal yst preferably used in the conversion of the

d of f I VI) to,.the. 5
Prefexdblh| ] SorareTmI s PecF MR no o TTE PR f Stpsarade

or supporte
as for exanpl e .hal ladipmidkat kjium, niire kelecialid 300 rafie of
fomulﬁz}’ﬁ?éss%&%?‘ﬁfﬁg}ae aél)i urr11J Advant ageously, 1 to 20%
toluen®@l | adi um on-carbon wi Il be used, and nore particularly
5% or 10% pal | adi um on- carbon. Preferably,

pal | adi um on-carbon w Il be used in anounts rangi

n

froml 9 | aditvefoncatt @k yetmponnd ef &trimoue (\gl)tthéhe
The C%%yéﬁw?rege?ab;lgk%??grtﬂgg ande.m)orn_e especially 5% 10 'In'the e
compditdrsIgernas e os a priefyer cfbiey i@ fom; QYSUPRALRS; B OF GFaP

the conversion _of. the conpound . e AdVadtabéndly, 1 to
palladcmad%mﬂ%fm?l%ﬁlan%}z 3 @’i’ff’lrﬁ%}fe 5 Slgeﬁlag% ézﬁfag}g npoun Qof!/f g% 101| N Y
0 ory oLl Yovill Bsal] Mid mereypatienlaty &b el 1Q/ pailladium-on-
20% %ﬁ%u‘g@p&g%@g# lThe 1pl)r eferred allyl acryl ate. Offrctmblel to 10%
carboR! Ressbly,gqrtladidinngncarbpnevill bgaised ShaPeuily F3pee
nmet hacryl at.e. vant.age €Y &fcsé ahlly e,
by W%@ﬁ}%ﬁﬂalyétfmff%éﬁ%ﬁ‘ Ot?%ﬂ”%}g%k écgfStuﬁgeﬁaaédrrpound gs_?’e 15&
The Jya{ogléh Bodo¥ldr ke RROBS tie@th the rtdreop fadbs somykrsidreot the compound
rnvention’is carried out at_from 01 to 40C(,1 and" ¥ &e especially
of foraapeVAtd y cempewshe fFormary (VAL 233aY PEPONEY 8" ’

advant ageousl| t NERAGSRESIeM  ally @cEQy &f sh®process
an alpyl acpdat &Fp?fhry?g%oigﬁ'?@ylnuéﬂéﬁ(w III%)Q to thghconpound of
accoFdﬂ{g'{fH'ﬂ?e ibantion is anyliehauglaten al cool i ¢ medi um and nore

particularly in an ethanolic nedium 20 This process

is of particular interest for the foll ow ng reasons: ;

it allows,the *endg” GorpeuRsuRf of @mEulaa(MIV i, the compound o
Adv%eagﬁ?\/,etpg’c%{lg&gle Oobt al nechc_)n an industrial %calﬁ 10 40°C
formhftl V11§ setokding t@Heogetdse pf dgnpranspmip caied o At R QL to ,
moreI Iestp(gcriazilltl;J zrlteﬁom 30 and 40°C, and even more advantageously at 40°C.

Advantageously, the conversion of the compound of formula (VIII) to the compound of
formula (I) is carried out in alcoolic medium and more particularly in an ethanolic

medium.

This process is of particular interest for the following reasons:

_ it allows the "endo" compound of formula (VI), exclusively, to be obtained on an
industrial scale. This result 1s altogether surprising considering the literature
relating to that type of reaction, which most frequently reports obtaming
nexo"/"endo"” mixtures (Tetrahedron, 1966, 22, 3021-3026). The result is due to the
use of a compound of formula (V) as reaction catalyst instead of the ammonium

acetates currently used in such reactions (Bull. Soc. Chim. Fr., 1949, 884-890).

-8 Preferably, the conversi on @fJUL

20017
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relating to that type of reaction, which nost
frequently reports obtaining "exo"/"endo" m xtures
(Tetrahedron, 1966, 22, 3021-3026). The result is ddel JUL 2007 -
to the 25 use of a conpound of formula (V) as reaction
catal yst instead of the ammpnium acetates currently

used in such reactions (Bull. Soc. Chim Fr., 1949,
884-890). 1 2 JUL 2007 -9 - the_rate of _conversion of

t Hee gaiepolunenvefsiaro eiiha comppynd of Rz e uFPd%bef compound of
for mul 1), Nelpt ed) Pavnithl dde@d bBabserved
M#Efﬂulgéﬁ’?sd%b‘ée%%\g’géyr’v%&‘gﬁ!abns%e%ig%hgg?f& c@lgci d, for which

t hesikdcetideds, footvhivhakethtd 8ds not tveedBBoof a

hydrogenati on catal yst in the presence of an allyl
conpound for the 5 conversion of the conpound of

_feﬁ I[:nrjultg? oY ]%gé)%eélﬁtgorsm Béfﬁ%‘trﬁq 8¢ ptaEnel 6t dnVAllyl cbBipound for the

y co I ndustrial requirenents in .
t edrReaforcolthe 2nthpbinel offovinnlar(Yéhto, thagpmpeundel yrnwad&dl) 1s

currentl sed. - furt L i.t al th

o entGrbnamputtls wabciibrvel yeaienials 1R s ROt g e
t he_ ¢ i ' f f I . CN
m%ﬂ@%rﬂ%f%ﬁﬁgﬂg Ohe'RHGEL Qirepfipdsgat of formula (X)

tained on an industrial scale. -
finally, the observed rates of conversion of the

conmpaund of formula (VI) t e f f£0

¢ Vitrhegparenitg 9W%ng§§mp)ﬁ§mgaé%3mulﬁ$ y Erigg%gglg 1.“81&’ %’f%%tﬁéﬂar free
co ﬂfﬁ‘x@ Bfredhib dedu¥ibl produdthe fphrse(Ce of Raney

ni ckel 1n 1£ amoni acal ethanol nedi um has been

descri bed (J. Med. Chem, 1994, 37(20), 3231-3239),

but requires conditions that ame difficult to apply to

an industrial scale : the rgaction is carried out at

60C and for 15 hoygs, and the final yield is Iess than

X,

to be obtained on an industrial scale.

- finally, the observed rates of conversion of the compound of formula (VI) to the

compound of formula (VII) are high, exceeding 90%.

- hydrogenation of the compound of formula (VII) in the presence of Raney nickel in
ammoniacal ethanol medium has been described (J. Med. Chem., 1994, 37(20),
3231-3239), but requires conditions that are difficult to apply to an industrial scale :
the reaction is carried out at 60°C and for 15 hours, and the final yield is less than
90%. Furthermore, a principal drawback of that reaction is the concomitant

formation of the "bis" compound of formula (XI) :



90% Furthernore, a principal drawback of that reaction

is the concomtant formation of the "bis" conpou of L 2007
formula (XI) : 1 2 JUL 2001, -10 MO Owe i 6a (X I",y i
the difficulty of controlling the conversion rate of

that inmpurity. The proced¥s devel oped by the Applicant

al l ows-the conpound of fornmula (VIIl) to be obtained
with a level of inpurity-down to bel ow 4% under

experinmental condiftio t are 5 conpatible with

i ndustyial requirgnents, he amgaction is carried
out at fr 40C t 3 gi yield ex %Zdl ng 90%
and a chem { y exgeedi J9.5% th m dati on
step carried A al cooN edi um and nore

particularly in an ethanolic nediumallows the

compound of formula (1) to be isolated very easily in

a quantitativ i.el r Whhehofl tBatCiatpatiet dlhg process

@@rfbﬁldsffﬁﬁlt}él ﬁ&éntéolﬁfé%ﬁ\ |('g)r§11v%jfsmt hat 10 type is not very,
*ea *B'ry%héMAb?héﬁatanmd therbmpbond offosrula ((SHHER bg PR

acetic anhydyide vvoul The
Wilﬂ’momm qffxmpgmm%qvn( 19| t)e %g P P]%d&r €X r@p?xﬁag%tg%ﬁ%&% th e

proces n hardctich iwsaiiell oatatdrom 30
P?ﬁl@?tﬁé"dwétf‘ f?‘ﬁ{‘%% ?éagly %tgﬁllgi i Sg%gft ag ol at | ne,

i 4d)<5Ch Ugt?izeeé?gq@m dx@eedaigp¥ivh asde pbﬁmlﬁé)‘m“é%é%?“ﬁ?ﬂl%a%(‘i on
t

and to coupling with acetic anhydride. 15 The
invention relates also to the crystalline I1I forn11 %f
orrel i ne obt @qﬁ%gjong rh&iurh handpmooe particularly in an
- ‘gaé’&na%%]{/egjnggdou fact, inp

té?ha@}mlé‘hﬁbdﬂnﬁ\@hbwsimfeldmamoalmdjof @@ppl@& Tﬁ%ﬁéﬁog%tag e 2 abl ity in

crystalline form The |or art 4o 486 anchciYowsf that
qmmmw@wp%w&ﬁul 1?18?m et"%? ‘9?‘3 9992, 35 (8),

1484 1488 b RO9RIAL bdeert Ofobehibtaiomegtitive gonsumption
?ﬂc’bcfséél)re f:%rdy talline formwhich has 20 been

dgﬁ&%tlbﬁﬂlydﬂda'mahibeeetxpgcpted(Acta Cryst.. 1994, CS0,
907-910) .

The compound of formula (VI) obtained according to the process of the invention 18 new

and is useful as an intermediate in the synthesis of agomelatine, in which it is subjected to

aromatisation followed by reduction and then to coupling with acetic anhydride.

. : oo
The invention relates also to the crystalline 11 form of agomelatine obtained according

the process described above. It is, in fact, important to be able to obtain a well defined and

perfectly reproducible crystalline form.

The prior art EP 0 447 285 and Yous et al. (Journal of Medicinal Chemistry, 1992, 35 (3),

1484-1486) allows agomelatine to be obtained in a particular crystalline form which has

been described in Tinant et al. (Acta Cryst., 1994, C50, 907-910).

The Applicant has now developed a process for obtaining agomelatine in a well-defined,

1
perfectly reproducible, crystalline form and which as a result exhibits valuable

characteristics in terms of filtration and ease of formulation.
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The Applicant has now devel oped a process for obtaining

agonelatine in a well-defined, perfectly repr oduci]lcQ eJUL
crystalline formand which as a result exhibits

val uabl e characteristics in terns of filtration and
ease of formulation. 1 233UL 2007 -11 More
specifically, the present invention relates to the
crystalline Il formof a | at i 15baf aghesf sindidtine,
More speedichlY,| @W%@Seb‘a@&ﬁ%’toé‘rrgg%gg? gtlgéngﬁm ot he po er@h e
di agr, LY naishdersaoBiapke froXhdDpomdghdiagenl entpd
charactea}s]e?rb %g%?gr %ali/ai ng a 20 angul ar r_angI of 3: 90 8r3e.
using aS8@Rer0AXS. D higincsgotien gdfragempies avVilg AgT] gt EHIRS A
lattice - lattice paraneters : a = 20.0903 A b =
90°, a sgepPf9P1Rang SUsPET YRS A (3 = 108.667 - space group :
P21/ n - nunber of nolecules in the unit cell : 8 - unit

cell volune : Vr,a cell = 2746.742 A3 10 - density :
_ honodliri3 cyshirttican advant age of obt ai ni ng t hat

crystalline form i hat, L -esepical |=nepberand
- éﬂﬁ@ecwaéﬁtletﬂsl-tar%%'@%&}dg’ %:'9[36}21;9%’)’%6 prepar at[?/on of

phar Ut fornul ati ons having a consistent and
) rg%cre%(g |b]i)zéﬂlconposi tion, which is especially
_ afivaet apeolssulahiribe heit célbrfrul ati ons are to be used for

oral adm nistration., %657Tj1§3form So obtained is
- gwiifqel iVERERS Siiagst e { & &Habl e prol onged storage w thout
_special y —qonditihbns in respect of tenperature, |ight
h(%%&g?'t% or o%(/ygen | evel s. A pharmacol ogi cal study of
the form so obtained has denonstrated that it has

substanti al . activity.im REGE Rt it hgowenkpaiallyerapaliand
An adypRipgino tﬁlwngets%te%:r%/ﬁ%@n%qgr ocirculation, enabling it
cificidn? HiEatRs abhietihad tHehpiepragore of ghaimhdcaetia] fergppgipmns having 2

agonel atine is useful .in thE. 0 treatnent 08 b&S When the
consissént emddiepordisible camrpBty: YWaVerE YBpression, seasonal
formu?a]:tfo%(s: tarle\étg be used for oral administration.

The form so obtained is sufficiently stable to enable prolonged storage without special

conditions in respect of temperature, light humidity or oxygen levels.

A pharmacological study of the form so obtained has demonstrated that it has substan.tial
activity in respect of the central nervous system and in respect of microcirculation,
enabling it to be established that the crystalline 11 form of agomelatine is useful in the
ireatment of stress, sleep disorders, anxiety, severe depression, seasonal affective
disorders, cardiovascular pathologies, pathologies of the digestive system, insomnia and
fatigue due to jetlag, schizophrenia, panic attacks, melancholia, appetite disorders, obesity,
insomnia, pain, psychotic disorders, epilepsy, diabetes, Parkinson's disease, senile
dementia, various disorders associated with normal or pathological ageing, migraine,
memory loss, Alzheimer's disease, and in cerebral circulation disorders. In another field of
activity, it appears that the crystalline 1I form of agomelatine can be used mn the treatment
of sexual dysfunction, that it has ovulation-inhibiting and immunomodulating properties

and that it lends itself to use in the treatment of cancers.

2007
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di sorders, cardi ovascul ar pathol ogi es, pathol ogi es of

the digestive system insomia and fatigue due to ﬂ Z JUL
jetlag, schizophrenia, panic attacks, nelancholia,
appetite disorders, obesity, insomia, pain, psychotic

di sorders, epilepsy, diabetgs, Parkinson's disease,

senile denentia, various Jlsorders associ at ed uAth

normal or pathol ogi cal agei ng, mgraine, 25 nenor
The trcysfsllmAl 1} fexnmef ag)wlgt@yswlll pitera0Ay be et i Deiticawen pbsevere

depr(sz]gp ?s%és%gﬂ/ gf teh%{sgfﬁdf sl&: dﬁ&td'e}’% tc}’a:rdlb\tzas@ﬁ&eiﬁﬁolo es,

Pne agonel at1 ne can use

insothfiatan@ fhtfgeatdae fd jetled, aﬁﬁé(hélﬂls&ydsfsuﬁdbbmty that it has
ovul ation-inhibiting and i munonodul ating properties
and that it lends itself to use in the treatnent of

Cance X ufiéal EBRpEEN G oniRink!as f0fiv8 Blaredient
L
the é‘r?ét@l[lﬁe U éprress hgom el sidrstopetherak ftie ohe we nohirg appepsate shgg pnon-

di sorders, cardiovascul ar. atholo ies, 1Ins
toxiq goiRjeRis dhisoR® tedthpEpaceRf) s ermeosiss Al anﬁﬁgﬂ‘&u&?r?’;?“ there
mayng 1111@1}{’[ EEOMAE! 8heSaly, Shob® WHa RE edbihbiR! forsora%] parenteral

MPoSI ons conprising’as active ingredient
(mtr@\reylstualdrl me)ctrtaﬁemm thl a@ahmHMm«ztemoogeaﬁi@s ou dingéese ganules,

nore a oprlate in non- t oxi eXCi p lents
bl R A U PP BT EFb rUPRGUGR G HECPs: CHAmens, derml

gels, 1Ej€%ﬁ%mﬁﬁe§£§tfﬁls PR sUBJehdiOnemd didi8eapeadtad. | v,

ch are suitable for oral, parentera
(|ntravenous or subcutaneous) or nasal adm ni strati on,

The s bf]&fis (?13 agéﬁ%ﬁ c?ap ggaé: é g lﬁlbep al Lllrteoar%IH gisx’e e%gntg/ oT'the disorder,

the ﬁnﬁhﬁ%ﬁ@n @y é’fﬁi the hBe ﬂl&l ﬁ/mghﬂd)ﬁﬁ& phti e Priepdsadd \Qa!ﬁﬁs from 0.1
dri nkabl e suspensi ons and di si ntegrabl e pastes. The
mg tosleg pér dysagee emmotseadatpistrdiPnaccor ding to the nature
and the severity of the disorder, the adm nistration
route and the age and wei ght of the patient. The dosage
varies from0.1 ng to 1 g per day in one or nore
adm ni strations. The Exanples below il]ustrate the
TheiFxaamlgshslayyivgaatn gie ipyertion pht dgnod hpnippgn anyeayey apml e 1
: N-[2-(7-Methoxy-I|-naphthyl)ethyl]acetam de

Example 1 : N-[2-(7-Methoxy-1-naphthyl)ethyl]acetamide

Step A : (7-Methoxy-3,4-diltydro-1-naphthalenyl)acetonitrile

There are introduced into a 670 litre reactor 85.0 kg of 7-methoxy-1-tetralone, 60.3 kg of
cyanoacetic acid and 15.6 kg of heptanoic acid in toluene in the presence of 12.7 kg of
benzylamine. The mixture is heated at reflux. When all the starting substrate has
disappeared, the solution is cooled and filtered. The precipitate obtained is washed with
toluene and then the filtrate obtained is washed with a 2N sodium hydroxide solution and
subsequently with water until neutral. After removal of the solvent by evaporation, the
resulting solid is recrystallised from an ethanol/water (80/20) mixture to give the title product

in a yield of 90% and with a chemical purity exceeding 99%.

Melting point : 48-50°C

2001
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Step A :

(7- Met hoxy- 3, 4-di hydro-1-naphtlial enyl)acetonitrile

There are introduced into a 670 litre reactor 85.( 2gJUL 2007
of 7-nethoxy-|-tetralone, 60.3 kg of cyanoacetic acid

and 15.6 kg of heptanoic aﬁ%d in toluene in the

presence of 12.7 kg of ylam ne. The mi xture is

heated at reflux. Wen all the starting substrate has

MepiB s appeaned-1-nhphtdpl)atetanitrile cool ed and filtered.

The precipitate obtained is washed wth toluene and

then the filtrate gbtained.is

Therhgrarigradaecd b e 08h ligh geacky 6%&&%?1{] % Pﬁ“’c"ﬂl%{‘ec?r GheT fotuene,
Whlcﬁ eyt faleq {'\E U &huk; e'ﬂ% abe 9f k% her $olnyenky b&}/ /4-@HDOL RhdpBihalenyl)-

he "fesu i ng SO|I is recrystallised froman
acetodithRndibsohatiein t@ﬁ@ﬂeZéh)e aided s eveﬂbasgm/é kghef aliwl Ineethpcadefet The
inayield of 90% and

et s o e 1085 S e oSS A a

| ik LYo R&&IcAThbIrt & chbled € amBient temperature

the S}aﬁﬁnrgo%{gcegé(?{ﬁt 5 agﬁ@ii’ l1trer eaclt or 12.6 kg of 5%

and ah fiaetedina - eaobdrofitne toblene b evapdnition, the reraiingdolid residue is
reflux; then

6. .
reeryalisgh HioRy o el ko S92 B HE ‘815 e s padit 7 3 vield of
91%%?%?&‘5%%&&5 %)‘?ceaalﬁged%ed as wel | as 63.7 kg of

net hacryl ate. The reaction is continued at
reflux and is foll owed by vapour phase chromat ography.
When all3ﬁ&he starting substrate has di sappeared, the
Mel xture is cooled to anbient tenperature and
then filtered. After renoval of the toluene by
evaporation, the resulting solid residue is
r SemGt au(VM@&oxarbfmakﬂzet)w&ﬂmmwgt’@ﬂrqcé@r%) mxture to

give the title product in a yield of 91%and wth a
chem cal rity di n t B,
Thewrg &p Htt:rodu lEli 11?’(0'\?8? @g)%e}relrencto %@ 1(% ?‘E}%n%o%%ﬁﬁﬂa Bbtaine %:Step

24. d]ygdéﬂ%byﬁicﬁa T Banslane 17mt 6Dﬂhmeﬁimnﬁ‘tyﬁrcmdhlmﬁe hiixttare is stirred
reactor 80.0 kg of the conpound obt ai ne

und@4a mydx@eofpr%w@)pf A0 s, thep beughh i1 445K B a!ﬂ tﬁq Etartmg substrate
has %1sappeareH] drphag evlgoq'at@i et LeSulfihd FsRMle is redissolved in ethy!l

acetate, and 41.5 1 of an 11N hydrochloric acid solution are added. After filtration, the
precipitate obtained is washed with ethyl acetate and then dried in an oven to give the title

product in a yield of 95.3% and with a chemical purity exceeding 99.5%.
Melting point : 243°C

Step D : N-[2-(7-Methoxy-1 -naphthyl)ethyl]acetamide

173 kg of the compound obtained in Step C and 66 kg of sodium acetate in ethanol are
introduced into a 1600 litre reactor. The mixture is stirred and then 79 kg of acetic anhydride
are added; the reaction mixture is heated at reflux and 600 1 of water are added. The reaction
mixture is allowed to retumn to ambient temperature and the precipitate obtained is filtered
off and washed with a 35/65 ethanol/water mixture to give the title product in a yield of

92.5% and with a chemical purity exceeding 99%.
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under a hydrogen pressure of 30 bars, then brought to
40C. When all the starting substrate 15 has 172 JUL 2007
di sappeared, the solvent is evaporated off, the {
resulting residue is redissolved in ethyl acetate, and
41.5 1 of an 11N hydrochi4sric acid solution are added-
After filtration, the precipitate obtained is washed
with ethyl acetate and then dried in an oven to give
Melting pbist 1188°e  product in a yield of 95.3%and with a
chem cal purity exceeding 99.5% Melting Point 243 C 20
Step D: N[2-(7-Methoxy-I|-napht/ryl)ethylJacetam de
173 kg of the conpound obtained in Step C and 66 kg of

sodi um acet in etha diat@duced into a 1600

Exggpkikrévﬂ%ﬁkP@?ﬁ°$%£nﬁpxﬂﬁbeﬁﬁﬂagt|rred and then 79 kg of
acetic anhydride are added the reaction mxture is
heated at reflux and 600

ertar% added. The
Steparct (7aVlethericySifr &ihpdroal- P(’;‘i’/(léfﬂ”lf’@’ SEAPTH anbi ent
tenperature and the precipitate obtained is filtered 25
of f and vvashed / 6l MEEL 1 -teniloue,e60L Dkg of
There ag¢ wdrogpeedt It ﬁ@ &‘Eﬁ 6?3‘3?“% Oeﬁé;?d

I'n ayi of 92.5% and w

olued [the ence_of 41 LK r?f
cyanoa%egc atcfﬁagn]dgg% BtlEié %}Qﬁ%@ﬁlb&gacﬁ@% taucie Julthe OLFEe V\Sg 8

aniline.NFle2mix /Bt ased-at rqfhphfkﬂyp)agttmﬁmegtsgt?ﬁtr&te has éhsa%eared the
(7- Met hox

solut1ornﬁeq0@1€§ ragg fﬁtﬁegdtgé/ %{egﬁ{tatg oBRMNH3] RRshél )v\aﬁletbhmnet arid then the

0o a6/0 litre reactor ﬂgNMa
filtrate 8&211316@\9%&1 {vith @Nadodinen hﬁﬁo@dckg)hdfon Bd 6Y2556 %gy wi
aci

and 15.6 kg of heptanoic acid,i {dtedhQallised
il A Gxfse rhoVELOIREOIGF b RO e eergggdh
at reflux afd lingpoulatin atyeelhags7% and with a
ﬁmnaa@§§5ﬁé&¥@d¥%?ﬁ€§mhm%5§ﬁ%ﬁ 's cool ed and filtered. The
dmnn%%g&ﬁykggkgmggpajned is washed with toluene and then

iltrate obtained is washed with a 2N sodi um

hydr oxi de sol uti on and subsequently with water until
neutral ﬁy er renoval of the solvent by evaporation
Meltinggpoint éftlng solid is recrystallised 10 from an

et hanol /water (80/20) mixture to give the title product
n a eld of 87%. a
SIteQ B: %/7I'-Meth oxy-1 -na‘ghﬂn yq)acettomtraile

The procedure is as in Step B of Example 1.

Meliing point : 83°C

Step C : 2-( 7-Methoxy-1 -naphthyl)ethanamine hydrochloride

The procedure is as in Step C of Example 1.

Meliing point : 243°C

Step D : N-[2-(7-M. ethoxy-1 -naphthyl)ethyl]acetamide

The procedure is as in Step D of Example 1.

Melting point : 108°C
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chem cal purity exceeding 99% Meltin [ :
| g point : 48-50C
Str ggegu.re(r-sl\/bt h.oxy-slt - narél dPyI )acet oni t Pi le The i 1 J\)\_ 200?!
( as in ep of Exanple 1. 15 Meltin
E;Idm)ciql g?_cdSt e_pI)_hC: 2-(7al\/|et hoxy- 1- napht hyl ) et hangni i ne
| oride e procedyse is as in Step C of Exanpl
Lt pot t SCSe A
-(7- _ -1 - | e cet am
Examppe 3¢ e§uryetallinedd foxm SF é’plzy 7@‘?‘“@%‘&‘%@@‘%@?’(‘?”%&%9&
(1)?8&_[722(\;& t2;)071 |-15 Exanple 3 : Crystalline Il form
2- (7-met hoxy-1| - napt hyl ) et hyl ] acet am de Dat
Data re{]ciegzﬁﬁgriggglcm?sd oatn_rs]'txf@ch Bokeus X8 hJJBhﬂRS@ﬂutmglifiﬁ@Ct%metef with
- ution diffractoneter, it h fall ow
the fol]@a\rlagrgﬁféﬁ@tqrs Al Qg BBy BPeY %ﬁ%éé%of aﬁt-ebg’? Oa(ﬁstagg%g% T 6P
- -—r— i i 1
The G R R B et et R O o amr e powder .
deposi@RlcH Neshshiissoramphetiig wapors Brepbsayt wurasrs & cPRE SRS YK
d
- 15408k, The 15056 captdial HothrPG el CRLPEDraD b an
: . ] ] rises a’front
nmonochr onat et -
enere T B A e T UK Neat et QEP) - The. oo v e
The c&@ nid Wl wesiallizey stilad tayseidth at hedf-heighti @ fhgprder of 0.07°
- haff-he_l ght is of the orger of clO 07 (20). The
(20). Tnffngﬂ?\wwpﬁ%ﬁ@tslé\‘%GMF SEHUECYet er mi ned 10 -
clinic crystal lattice - lattice par ; =
20,0903 A b L 93194 A o = 15 4796 A 108 667 -
- Spageclifiouystal BRiden

- lattice parameters : a = 20.0903 A, b=9.3194 A, c =15.4796 A, B =108.667°

- space group : P2y/n

_ number of molecules in the unit cell : 8
- unit cell volume : Vit cen = 2746.742 Al
- density : d=1.13 g/cm;

Example 4 : Pharmaceutical composition

Formulation for the preparation of 1000 tablets each containing a dose of 25 mg :

Compound of BXAIMIPIE 3 ovoooverneiesiiisiissssss i 25 g
LactoSe TNOTONYATALE ... ..veceimiruesse e 62 g
MAGNESTUIN SEEATALE .....vvvsoressseressesessesssss s 13g
IMLAEZE SEATCR . veveveeeeeseseseeemeescesansns s e s st s 26 g
IVLATEOAEKITITIES v e eesesesseseseereiseanseseeses s s 9 g
Silica, 0l10idal ANNYATOUS  .orvueeserseeimmisssssssss s 03g
Sodinm starch glycolate tyPe A .o 4 g

QUEATIC ACIA  1vvreeeeeeesesseraeseesscsemseassees e 26g
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- nunber of nolecules in the unit cell : 8 -

unit cell
volume : V ,,;i u = 2746.742 A3 15 - density : d :IIZJUL 2007

1.13 9/cnB8 Exanple 4 : Pharnaceutical conposition
Formul ati on for the preparation of 1000 tablets each
contai ning a dose of 25 nglé“Cbnpound of Exanple 3

.......................................... 25 g
Exarhle 150S P finlayetical eomposition
i i ... 629 20
FormYRAER HTpPd-aR%aE 6 1000 tablets each containing a dose of 25 mg :
e T S e P V4 1 -
starch 6
L2ct0Se MONONYATALE ....cvvumrvsriisiesssisnss i O g
T SEATATE *  f ottt i et Lt Pk et aTe fer b st e da s e se s bt o 13g
BEATALE . 1. 1. ool fa e Fa e fedea b b e Fe e Fa bbb fe b ..
Nbgggngnsﬁgﬁtodextrines
P OVIAOTIC . oo oo oeos oo sente et g onens £ gtz 9 8
§m%ﬁdbmﬁéﬁwy@@:4+%£f%ffff?f+?fff?ffffﬁffﬂf?_%3g
Sodium cellutose Sybbiaa....col.L.ol.dal. . anhy.drous. ... 30 g
I T 0.3 g Sodiumstarch glycol ate 96
Steatig‘/p@dA A..G--25. St-eari-cactd-2:6-g-1-2- I 2001116 bg

Exanpl e 5: Pharnaceutical conposition Fornulation for
t he preparation of 1000 tablets each containing a dose
of 25 ng : Conpound of Exanple 3

.......................................... 25 g

Lact ose nonohydrat e
... 829 5
Magnesi um st ear ate
... 139
Povi done

..... QIQ"éiiiéé:'ébiibidéi'éhhydkbﬁé'""""""""'
i ... ............0.3g sodiumcellulose
gl ycol ate

i .. .. ... ...... 309 Stearic acid
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10 1 2 JUL 2001 -17 CLAIMS 1. Process for the

i ndustrial synthesis of the conpound of fornula (1)
NHCOVe MeOv v m which is characterised in that ZJUL 2007,
7-methoxy-1-tetralone of formula (111) 0 MO I (|n)
5 is reacted with cyanoacetlc acid of fornmula (1V)

HO fl-~CNO (I'V) in condit'fons wherein the water
formed is renoved, in the presence of a catalytic
amount of a compound of formula (V) : RNII3 O TI\ /R
(V) to O wherein R and , ich may be the sane or
different, each representgl-ﬁA—IMrsnear or branched
(C3-Cio)al kyl group, an unsubstituted or substituted
aryl group, or an wunsubstituted or substituted |inear
or branched aryl (Cl-C6)alkyl group, 1 2 JUL 20071 to

? deds fo?ftﬁe%f)d&"nllﬂ sgﬁt'hgﬁ @f&ﬂ%@%ﬁf%tﬁﬂ s Aa ARSI C

ution

NHCOMe

99

which is characterised in that 7-methoxy-1-tetralone of formula (III) :

MeO

MeO
ey

is reacted with cyanoacetic acid of formula (IV) :

HO
e
vy

o)

in conditions wherein the water formed is removed, in the presence of a catalytic

amount of a compound of formula (V) :

+ -
R
RN IH3 O\”/
O

wherein R and R’, which may be the same or different, each represents a linear or
branched (C;3-Cig)alkyl group, an unsubstituted or substituted aryl group, or an
unsubstituted or substituted linear or branched aryl (C;-Cg)alkyl group,



napht hal enyl )acetonitrile of formula (VI) : CN MO I
(VI), which conmpound of fornmula (V) is reacted with a
hydrogenation catalyst in the 5 presence of an allyl

conpound to yield the compound of fornmula (VI1) : ol 2 JUL 20071

MOV A (Vii), which is-then subjected to reduction
Wi th hydrogen in the presence of Raney nickel in

arnnoni acal . eth ReeguertioxySohtibydroel -
to yieid, fign Pitration A W&?%g%gﬁ t():a%ﬁgsé@g tog;ll el d i he

ub@aV(VD) © NI-12 MO\ \ (VII1), |
ImPﬁ%ﬁB&w&%eQEﬂ§E{ch IS stﬁ?ected successively to the
action of sodium acetate and then acetic anhydride to
yield the conmpound of formulca (1), which is isolated in
the formof a solid, wherfein: - aryl is understood to
mean a phenyl, Nﬁ@ohth I bi phenyl group, 1 2 JUL 2007
S ] ggve&gbng the terms "aryl™
the ’

and "aryl al kyl " deng

which compound of formula (V1) is reacted with a hydrogenation catalyst in the

presence of an allyl compound to yield the compound of formula (VID) :

CN

el

which is then subjected to reduction with hydrogen in the presence of Rane
ydrochloric

y nickel n

ammoniacal ethanol medium, and subsequently converted to a salt using h

acid to yield the compound of formula (VIII) :

|I'illlii HCl (VID,

which is subjected successively to the action of sodium acetate an
rm of a solid,

10

d then acetic

anhydride to yield the compound of formula (1), which is isolated in the fo

wherein :

aryl is understood to mean a phenyl, naphthyl or biphenyl group,



aromatic noiety of those groups may be substituted by

froml to 3 identical or different groups sel ecteflz
fromlinear or branched (C -C6)al kyl, hydroxy and JUL 2007
linear or branched (Ct-OB%ﬁaI koxy, - "ally] compound".

I's understood as any nol ecule containing from3 to 10

carbon atons, which may contains in addition | to 5

-0y @qmnatsohs;imtadidg@@nﬁag ﬂiertgrr@st “drgEsnd “enyllkyCHAe@rEsCHRt the

R S e A e e e R ey
t hiitfedehiegroapy sulsd@ntéth ba Goraeusd (Of CHakm hydxbky bid tiflear

the conpound of forrmula (VI) is carried out with
r efbesncapd (orienkoxy3_ Process for the synthesis of the
cormpound of formula (1) according to claimi1,
characterised in that R represents a hexyl group. 4_
-Pratgbseripuntihés sydidiesi & afy mbkcale rpotaindagfrofo3 nallé carbon
(I acc r_gi to claim], characterlsed in that R

8% AP SRS g grisiien 1 o peekesn AloImsy F-réi%%%@g.agleasf
oforkh_@ ammednd pf.pf ormul a (T) according to claiml,
character| sed in that the catal yst enployed for the
conversion of the conpound of fornmula (III) to a
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ear hranched (CT-Q.alkyl groups, nis 0 or 1, and
Crgfn ?Z%Qﬁ%gafgefwﬁé‘gi?hrgég‘w ob¥#Fkyl group. 6. Process

for the synthesis of the conpound of foTTnula (1)
according to claiml, -characterised in that the )
Rratess yiot thes epnthenis phehe opweesidont dérotiike () oampoump ¢&f clhip 1,
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Process for the synthesis of the compound of formula (I) according to claim 1,

characterised in that R' represents a benzyl group.

Process for the synthesis of the compound of formula (T) according to claim 1,
charactenised in that the catalyst employed for the conversion of the compound of

formula (TIT) to a compound of formula (VI) is that of formula (V,) :

R/(CHZ)\ NE, O\H/Ru W)

O

wherein R’; represents a phenyl group unsubstituted or substituted by one or more
linear or branched (C;-Cg)alkyl groups, n is 0 or 1, and R, represents a linear (Cs-
Cio)alkyl group.

Process for the synthesis of the compound of formula (J) according to claim 1,

characterised in that the catalyst used for the conversion of the compound of
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formula (I1X) NH3 OCH3 (IX). O 7. Conpound of formula
(V1) which is (7 -nmethoxy-3,4-di hydro- | -naphtha] 172
enyl)- 5 acetonitrile, for use as an internediate in JUL 2007
the synthesis of agonelatine. 8. Process for the

synthesis of the conpound of fornula (1) according to
claim1, characterised in t%at the conversion of the
conpound of formula (VI) to the conpound of fornula
fMndula (1H) earthé edmpuindiiof Homedfld (X Dofs bazylemenontum repasae of
for the_synthesis of the conmpound of formula (1)
demvidi{g to claim 1, 10 characterised in that the

hydr ogenati on catal yst used in the conversion of the
conmpound of formula (VI) to the conpound of fornula

(VI1) is palhadiamt 104 Process for the synthesis of
the conpoufid Of f ol aWG{—@ cl 8Km 1,
characteriged dn that the hydrogenation catal yst used

in the conversion of the® compound of formula (VI) to

t he compound of formula (M1) is 5% palladi umon- 15
carbon. 11. Process for the synthesis of the conpound
aforfysuul af ( formatc qiVd) nghich & &7rméthoxychérdaleyder-l saghthalenyl)-
t hat t he anount of, hydr(ggena i on t?;lat.aliyst u§a?.d in the
csaipaiEleoteT gfe A% WNCHRFYRIT ™ B SYOPHUF & PBOT4"6%t he
conpound of formula (V) is 5% by weight of catalyst
inrelation to the weight of substrate. 20 12. Process
fRocdsheos yint heshesiobf tthe comppovhdf dbrmfigde ()l gecpnding to claim 1,
according to claiml1, .ch cterised i-n that
cowueiegrahngrs f e B CTBRHI S RT (1 e compound
C Rldayuk Withl kflibSofodiieh€d out at 40C. 1 2
J%IEB%%%(WD%%%H. Process for the synthesis of the

.conpound of fornula (1) according to claim1,

10.

11.

12.

Process for the synthesis of the compound of formula (I) according to claim I,
characterised in that the hydrogenation catalyst used in the conversion of the

compound of formula (VI) to the compound of formula (VII) is palladium.

Process for the synthesis of the compound of formula (I) according to claim I,
characterised in that the hydrogenation catalyst used in the conversion of the
compound of formula (VI) to the compound of formula (VII) is 5% palladium-on-

carbon.

Process for the synthesis of the compound of formula (I) according to claim 1,
characterised in that the amount of hydrogenation catalyst used in the conversion of
the compound of formula (V1) to the compound of formula (VII) is 5% by weight of

catalyst in relation to the weight of substrate.

Process for the synthesis of the compound of formula (I) according to claim 1,
characterised in that the conversion of the compound of formula (VII) to the

compound of formula (VIII) is carried out at 40°C.
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13.

14.

characterised in that the conversion of the conmpound of

formula (VIIl) to the conmpound of formula (1) i g QUL 2007,

carried out in ethanol. 14. Process for the synthesi ‘

of agonel atine starting fromthe conmpound of formula

(M), 5 characterised in that the conpound of fornula

(VI') is obtained by the synthesis process according to

any one of claims | to 6, and is subjected to . . :

Br et f@atheownﬂfe@ﬁl o E}Vnﬁ‘é‘é}éc‘h Emmalg () rasfoydgg to claim 1,
I|n cetic _anhydr t

Shiericare" Bt tfohel SRS b e SOrpBERERE bR (AT to e

cgﬁﬁ%%ﬁﬁ&ﬁﬂﬂﬁhﬂa(Qhﬁéﬁﬁaﬁﬁuieémmmﬂthat t he conpound of

forimula (VIl) is obtained by the synthesis to process

according to any one of clainms | to 6 and 8 to 11, and

is subpected t QRA ula (VI

A B )

aﬂQﬁBﬂeﬁEéd’lﬁl $iaarthe Rguipoond toff domnﬂpd&/ii)j 1$)fobfamed'ulb3a the synthesis

(M11), characterised in that the _co d@ ig i
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n Ja%h @d, 1 s
sfﬁ g}é%td%n ﬁggge tloncgu%r?%}glggg%e?ig an ydr| de. 17.
CIystalllne Il forn1of agonel atine of formula (1)

NHCOVe MeO \ (1). char cterl ed he follo
15. giraese ferge sUbes PP P B B ‘%&PAR%““W of Srmale (VID,

US1aNGBis % Sllf &h at’lj\?g flghﬁ’(h of %l%dlﬁ | (@) diis f dUt@BEDBRLUBE synthesis

having a ang range of 3-90, a step of 0.01
apdcSP ascopding $4 ey enemf rwbaiak hite 6 @n@ 8ttay |1 1 adiip subjected to reduction

lattice para a =2 903 A, b =9.3194 A ¢ =
1@!%*?%”&,“@%% Bih et a7 - 2o

16. Process for the synthesis of agomelatine starting from the compound of formula

(VIID, characterised in that the compound of formula (VIII) is obtained by the
synthesis process according to any one of claims 1 to 6 and 8 to 12, and is subjected to

coupling with acetic anhydride.

17. Crystalline IT form of agomelatine of formula (I) :

NHCOMe

¢

characterised by the following parameters, obtained from the powder diagram

MeO

obtained using a Bruker AXS D8 high-resolution diffractometer having a 20 angular
range of 3°-90°, a step of 0.01° and 30 s per step :

- monoclinic crystal lattice

_ lattice parameters : a =20.0903 A,b=9.3194 A, c =15.4796 A, B = 108.667°



- space group : P21/n - nunber of nolecules in the unit

cell : 8 - unit cell volunme : V,,,,i, cell = 2746.742

A3 - density : d =1.13 g/cnB8. 5 18. Pharnaceutica]? JuL 200?'
conmposition conprising as active ingredient crystalline

Il formof agonelatine according to claim1l7, in

combi nation with one or nore pharmaceutically

acceptable, inert, non-toxic carriers. 19.

Ph apave geatp &&uhconposition according to claim18 for

use in th f act di canents for treating
di§BF§ %EBEPPﬂS”Héﬁ%?%ﬁ?%eﬁguc system 10 20.
Phanmerybived! . EQmmesh1iemattording to claim 18 for
use in the nanufacture of nedicanments for the

t-r dabsibnitd ofl. 181w . di sorders, stress, anxiety, seasonal
affective disorders or severe depression,
car di ovascul ar pat hol ogi es, pathol ogi es of the

5 18. ditGaRideUBeal SO6BipREN oh NSaTPRishgamdadtati iggedue ctystajlete Hgform of

schi zophreni a, panic, attacks, nelanc lia,
digometiéing acqy@@gg @cg,claqnh $Hr |cgm 5’@9%% Ong pg g}rogfgpelgannaceutlcally

G%ﬁ%oﬁ{lﬁg mQ"t %%ﬁtt&ﬁc cgl%elga”“ nson's di sease, senile

vdrious disorders associated with normal or
pathologlcal agei ng, mgraine, nenory | oss, Alzhelner S

di sease, cerebral circul ation LSO and
19. sRorrpCadisHUFRIRGS IO CB (S 6 ik By o 0 Haniflcture of

| %mel"o@ttr%ﬁﬁng &06kakR of BR h&igdheRic @fsteﬁﬂnc ers.

10 20. Pharmaceutical composition according to claim 18 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,
appetite disorders, obesity, insomnia, psychotic disorders, epilepsy, diabetes,

15 Parkinson's disease, senile dementia, various disorders associated with normal or
pathological ageing, migraine, memory loss, Alzheimer's disease, cerebral circulation
disorders, and also in sexual dysfunction, as ovulation inhibitors, immunomodulators

and in the treatment of cancers.



