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-1- NEW CRYSTALLI NE FORM | | 1-OF AGOVELATI NE, A PROCESS
FOR | TS WREPARVS TAL ARNE RORMAIEOT £QO0ONMEYRCRINE,ONS
CONTAI NI NG | T AIPR@ECESS FOR IVS PREPARAITZOBS to a new

crystaNp ipIeA RMATEUTICA I200M P SISTTEONSCONTAINING IT
nmet hoxy- 1- napht hyl ) et hyl ] acetam de, of fornula (1):
COVMB MO a process for its preparation and

phar maceuti cal conpositions containing it. 5

Agonel ati ne,

Thq\Pl[SQQU(( mYP@PﬁB%tﬁlaFeSﬁap%PWO;@EWq ey Jhiofjagorpelatine, or N-[2-(7-

ties. Indeed it has

1nd¥ﬁ%¥ 1H§$&H?§ u&g&%g?%ggﬁgﬁfihe one hand, an
agonlst of nelatoninergic systemreceptors and, on the
ot her hand, an antagoni st of the 5-HT2C receptor. Those
properties confer activity in-theygesikal nervous
system and, nore q&§§0|ally, in the 10 treatnent of
severe depression, seasommal_akfective disorders, sleep
di sorders, cardi ovascul ol ogi ed) pat hol ogi es of
t he digestive system i 9524 and fatigue resulting
from jetlag, appetite disorders and obesity.
Agonel atine, its preparation and its therapeutic use
have been described in European Patent Specification

a pieRe fdi% Beparator mdphaymafeutidabcqrhpasieme gottamingval ue of
this conmpound, it has been inportant to be able to
obtain it wth excellent purity, with well defined

AgSh¥BiR, | b -f20{ MincPOk{-2 GlabMth{I§RhATHeciai®, ha¥hia@ihbRS pBarmaco-
result exhibits val uable characteristics in terns OF

logicgl prapertieon and sufficiently stable to allowits
storage for long periods w thout particul ar
requi renents for tenperature, |light, humdity or

Indexy geas ligy @buble Gedbare erftbeitipe on filicC aiid DandfFkh @gcéds_t' ol Sﬁelatonmerglc
descri bes the preparation of agonelatine in_e

Systqmp FecePiosy APy oy tas Gthey hamsh HEx3tpEonst 04 e HT-iI@viFéG"éFOI Those
pro&)%{as BGRTERLVHPES MRt cARAChIYold Syste?n and, more especially, in the

treatment of severe depression, seasonal affective disorders, sleep disorders, cardiovascular

pathologies, pathologies of the digestive system, msommia and fatigne resulting from
jetlag, appetite disorders and obesity.

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

Patent Specification EP 0 447 285.

In view of the pharmaceutical value of this compound, it has been 1mportant to be able to
obtain it with excellent purity, with well defined crystalline form, perfectly reproducible,
which as a result exhibits valuable characteristics in terms of formulation and sufficiently
stable to allow its storage for long periods without particular requirements for temperature,

hight, humidity or oxygen level.

Patent Specification EP 0 447 285 describes the preparation of agomelatine in eight steps,

starting from 7-methoxy-1-tetralone. However, that document does not specify the
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conditions for obtaining agonelatine in a formthat
exhi bits those characteristics in a reproducible
manner. The Applicant has now devel oped a new synt hesis
process that allows agonelatine to be obtained in a
wel | defined, perfectly reproducible crystalline form
that especially exhibits 5 valuable characteristics
for forrmulation. Mre specifically, the present
cond’lt\tcﬁﬁt foerobtahial efohRlding 187 Y i kHap %xfﬂ%'itg] t 1!)§e Eﬁaretclfb%stlcs in a
ompound of forrmula (1), characterised by th
fePFQﬂWC@Jﬁ manyswder X-ray diffraction di agram measur ed
using a Sienens D5005 diffractometer (copper
anti cat hode) and expressed in terns of inter-planar
TheliAppHcee has ndBk aggelsp@nghnewyhinedia prdcebLeia EIYOV@sngrome}atme to be
rel ative |ntenS|ty éfxpressed as 10 a percentade

obteigd i twelldedinsd Realprtlp repredusitiy cuysiehinel fote ilsittegpecintly. exhibits
0 12.92 6.848 40 16.15 5. 482
valfdite ‘iﬁf{%‘; 617]5598%%“2%‘%9‘%}?0 4 4.968 96 18.55 4.779 22

19. 20 4 619 97 19.89 4.460 30 20.32 4.366 24 21.15

4,197, 212 08 4.022 16 22.96 3.870 23 23.33 3.810
Mog%speg cg])ly 4hespugses mventiogpretptesag thpg crystalline form ITI of the compound

of formula (I), characterised by the following powder X-ray diffraction diagram, measured
using a Siemens D5005 diffractometer (copper anticathode) and expressed in terms of
inter-planar distance d, Bragg's angle 2 theta, intensity and relative ntensity (expressed as

a percentage of the most intense ray) :

2-Theta (°) d(A) Intensity

exp. exp. (%)
10.52 8.405 100
12.92 6.848 40
16.15 5.482 53
17.38 5.097 69
17.84 4,968 96
18.55 4.779 22
19.20 4619 97
19.89 4.460 30
20.32 4.366 24
21.15 4.197 26
22.08 4.022 16
22.96 3.870 23
23.33 3.810 95
23.84 3.730 33
24.52 3.628 25
24.88 3.576 59
25.07 3.550 90
26.27 3.390 61
26.86 3.316 22
27.97 3.187 20 .
29.51 3.024 43
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24.88 3.576 59 25.07 3.550 90 26.27 3.390 61 26.86
3.316 22 27.97 3.187 20 29.51 3.024 43 -3- The .
invention relates also to a process for the preparation
of the crystalline formlll Q@_the eonpound of fornyla
(1), which process is characterised in that agonel atine
is heated at 110C until the nelting be conpl eted, and
is then slowy cooled until crystallisation. An

Tha@uptioR1Mds AR @ d"bf(‘)ge§s hat th% E)Ysi)taﬁaltloh ¢ tﬁeqfr%tbﬁmg B 11t of the

all ows the preparation of r mceut
compyund| oftfomela By whicheprooessiis t:bermctam&d rie plied digomblagine is heated at

C|aII dvant ageous when t he
G RR Ht Sm P b Biede GBS G S <Ak AT kA GFRoR,
phar macol ogi cal study of the formlll so obtained has
denonstrated that it has substantial activity in
Any @%‘@é@ge cslff Qbi@lmlgntmal cryssallineigomy S ghataitdaliowsr ésppeparafion of
hafnak Qe LAl 19 ng i.t to e staqg shed t hat ;
Rt AT SRR  Srsigbra P trbleiGrinssrian. which is

espetielly sdahreedus @&heﬁ&h@&?muﬂﬂ%ﬁ@ar@'t@ B¢ g@erdsfor &ﬁ%éa?ﬁlﬁlstratlon
severe depression, seasonal affective disorders,

car di ovascul ar pathologles pat hol ogi es of the

j ' y S and ue d ue t| :
A g}éﬁl z%%%gg%l gﬁlggaonﬁ l(t:}{éa ack S gal%% Ff‘sa e@ﬁﬁ%{al?etde%gﬁ it has
subdﬁasﬁxldecmfityobﬁsrdsyectl B8 OB aentﬁﬁl ﬁbrvcﬁﬁsy(ésiﬂéﬂlc and in respect of
disorgers |Ie sy, diabetes, Parkinson's disease,

micgpicp i ABAvRE 1 HAPt et ahe bibakhs casEiicoma Iof heomelatine is
useﬂ?rﬂaﬂhe O&eaﬁﬁ&ﬁ%fo&ké‘s@l sl@%? 'dﬂ‘.ggle}‘sﬁ aé%% e)gr%gere r@eguesé{){l ofeasonal

| oss, Al zheiner's di seas
affegtize rdisméersl nardenvesdvdar pathbldgink, patholvigieg, of tth@pheRfite system,
of. agonel ati ne can be

[ |1
insRl bl P g Heag. oph SeRgr QRRFLARRS o mePRgbolia appetic
disdtaérs O¥bdsal] Aioinil, ki:!a‘iﬂ nﬁsy@ﬁ‘é’uc bEBLRAIRY !g;?sty' r&gabﬁtes Parkinson's

properties and that énds itself fo
dlseap@ semndeneintieayasious dlSDh‘éGIE pssecialetliwith fienmal bt patbblogical ageing,

i QRS Rhufe | I BLGhes el e el L the Legstent OF
anogee €iplddifefiviey, 3t appaiditbnane thyaklIRBUIIThAY bf8gomelatine can be used
in 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.

The crystalline form I of agomelatine 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.

The invention relates also to pharmaceutical compositions comprising as active ingredient
the crystalline form IIT of agomelatine together with one or more appropriate inert, non-
toxic excipients. Among the pharmaceutical compositions according to the invention there
may be mentioned, more especially, those which are suitable for oral, parenteral
(intravenous or subcutaneous) or nasal administration, tablets or dragées, granules,
sublingual tablets, gelatin capsules, lozenges, suppositories, creams, ointments, dermal

gels, injectable preparations, drinkable suspensions and disintegrable pastes.
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insomia and fatigue due to jetlag, appetite disorders

and obesity. The invention relates also to

phar maceuti cal comnpositions conprising as active

ingredient the crystalline font Il of agonelatine

together with one or nore appropriate inert, non- toxic

exci pients. Anong the pharmaceutical conpositions

according to the invention there 25 nay be nenti oned,
TheREEuRERRGE 8kl Ve alhpsieactbidnly B Be Sithtablent Qéveﬁéal)fthe disorder

parenteral (intravenous or subcutaneoug) or nasa ’
theagiministetion rave andibe egs awt wdighyelthe pgtianul lessdosage varies from 0.1

[ .tablets | atin capsul es, |ozenges,
ngéﬁgﬁ%g%ﬂ%'E%SFGS?@SW%%HB?ﬁ§ﬂ¥H§S, denial gels,
I nj ectabl e preparations, drinkable suspensions and

di si ntegrabl e pastes. -4- The useful dosage can be
adapted according to the nature and the severity of the

[ ! I pistrat.ion route and the age and
THER ARG pelch Ly BERL e SRR BB LRGP 1 g
to 1 g per day in one or nore admnistrations. The
Exanpl es below illustrate the invention but do not
Expmpiq 1 i3; Crystathipe ferm I8 of 0ald(7emethoxgrlyaplithyhethy Bacetamide
of N-[2-(7-methoxy-I|-naphthyl)ethyl]acetum de 100 g of

- - .- napht t hyl ] acet anude are heated

Lo o e T PR e B e e it 01 g it
incoioatpd witdidhe afdtirgy g EdreFletel 0MdYars BXnedowiMt dobled until crystallisation.

crystallisation. The crystalline formT Il obtalnealls
The H%Y%%P@? i losy By eaned|is otiargtopisodidry Yaa dollowing powder X-ray
difghdionagtd i . i Si.emrens, D5005 .
ESPhRE 80, BeAt A PRI, no0) o RRHEES prassantieyiode)
andt exprsssed inrterns pf anarpldistdisteecedd, Bfaagy' SichNltBetd, intensity and
1t.heta} Lntensit% and relative intensity (expressed as
relafivE InER VA FPTEIseq Av? RgsEntrgr fiasmpgntenseThrta () d (r-~)

Intensity exp. exp. (% 10.52 8.405 100 12.92 6.848

40 16.15 5.482 53 17.38 5.097 69 17.84 4.968 96

2-Theta (°) d(Ad) Intensity
exp. exp. (%)
10.52 8.405 100
12.92 6.848 40
16.15 5.482 53
17.38 5.097 69
17.84 4.968 96
18.55 4.779 22
19.20 4.619 97
19.89 4.460 30
20.32 4.366 24
21.15 4.197 26
22.08 4.022 16
22.96 3.870 23
23.33 3.810 95
23.84 3.730 33
24.52 3.628 25
24.88 3.576 59
25.07 3.550 90
26.27 3.390 61
26.86 3.316 22
27.97 3.187 20
29.51 3.024 43
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18.55 4.779 22 19.20 4.619 97 19.89 4.460 30 20.32
4.366 24 21.15 4.197 26 22.08 4.022 16 22.96 3.870
23 23.33 3.810 95 23.84 3.730 33 24.52 3.628 25
24.88 3.576 59 25.07 3.550 9G - 26.27 3.390 61 26.86
3.316 22 27.97 3.187 20 29.51 3.024 43 -5- Exanple 2
Phar maceuti cal conposition Fonnulation for the
preparati on of 1000 tablets each containing a dose of
Exatpie?:: Ehapoacwktiohl donay@itionl

...................................... 25 ¢
FokRA4tR3§orROGBYAL RN 1000 tablets each containing a dose of 25 mg:
Co.m.,p:oin.lc.i ofExample 1629 ...... ST 25 g
Lac’:\{%gennelgflolrydrsatteearate ...... pee, . 02 g
Masgtngsrl%nﬁstearatelsgwalze 13g
MaIZE SEATCIL eyt verae et ae e ee s reserses e e st e TP RSP UPIPRE 26 g
o e N 9 g
Silica, colloidal anh:y.(h.'o.u.s ..... 9 g 03g
Sodgpm; sgaach glytolaiedspe ARRYAEOUS e, 4 g
Stearic acid L L L L L L L L L g g g Bodiumest-areh | 2.6

gl ycol ate type A

e i .. ... ........ 4910 Stearic acid
Example'3 :-Pharmaceatical composition” """ """ "

S 5 g ..................................
Formulation for the preparation of 1000 tablets each containing a dose of 25 mg :
Compound of EXAMPIE 1 ....veeeuieeeeereeeseeeeoeseceoe e s oeooeooeeoeoeoeoeoee oo 25 g
Lactose monohydrate...........cococorereenenn..... ettt e et te s e e e 62 g
Magnesium SEATALE ...........ovueereeereeirerieeee e e oo 13 g
POVIAONE ..ot 9 ¢
Silica, colloidal ANNYAIOUS .....cuevuurerreireeeeeeeeeeeee oo oo 03 g
Sodium cellulose SLYCOIAtE ......vururuereieeceeeeeeeee oo 30 g



Exanpl e 3 : Pharmaceutical conposition Fornulation for
the preparation of 1000 tablets each containing a dose

of 25 ng : Conpound of Exanple 1

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

Lact ose nonohydrate
... 829 15
Magnesi um st ear at e CLAIMS
... 139
Povi done

. Crystalline form Il of agamelatine of formula () - - -« « -+« « -« ovvn ...

9 g Silica, colloidal anhydrous

0.3 g Sodium cellul ose
NHCOMe

of formla (1) : NHCOMe MO ___C6 (1) characterised by
L P PR o Bl el 2R 8D P mateseysng o

m?asur ed usi ng_ a ra.C .
ahitfraetoprets ecbrien ahcatiBode) ahdtgireRk@ M terflk i &MeLpMnar distance d,
t

agg's angle 2 theta, intensity and relative intensity
E%%%? ® @%ﬁ-@% géﬁe%’ PATEEN ag &elaf Ynintenaidy épprasecd: #rea persentage with

iregpea&@tﬁe%és@m@ﬁg%trag(;) d (A) Intensity exp. exp. (%
10.52 8.405 100 12.92 6.848 40 16.15 5.482 53 17.38

5.097 69 17.84 4.968 96 18.55 4.779 22

2-Theta (°) d (A) Intensity
exp. exp. (%)
10.52 8.405 100
12.92 6.848 40
16.15 5.482 53
17.38 5.097 69
17.84 4.968 96
18.55 4.779 22
19.20 4.619 97
19.89 4.460 30
20.32 4.366 24
21.15 4.197 26
22.08 4.022 16
22.96 3.870 23
23.33 3.810 95
23.84 3.730 33
24.52 3.628 25
24 .88 3.576 59
25.07 3.550 90
26.27 3.390 61
26.86 3.316 22
27.97 3.187 20
29.51 3.024 43
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19.20 4.619 97 19.89 4.460 30 20.32 4.366 24 21.15
4.197 26 22.08 4.022 16 22.96 3.870 23 23.33 3.810
95 23.84 3.730 33 24.52 3.62?_25 24.88 3.576 59
25.07 3.550 90 26.27 3.390 61 26.86 3.316 22 27.97
3.187 20 29.51 3.024 43 -7- 2. Process for the
preparation of the crystalline formlll of the conpound

. offrotessrfut th ' .a]l m_1,..ch terised i
Chal aqomel ol T o, hoak s il B e B omompgnd ofiprmuta o

0
b"é”B’&'?Fga &t elgim dp ghractetiend &1 thal Yoeohed JNLJ 0 .
g cONpoS irlﬁat)eﬁlsat 110°C until the

Gh¥YIshabt bsahi-00- . Pharmaceutical c
COITprIQSi ngﬁj1 ise%gt?l?%lgt %’H&W Yeroled npgk caystalhieatioar m 111 of
5 agonel atine according to claimi, in conbination with
e o%f)?rr@g pharmaceutically acceptable, inert,
I ; . N A _
ggﬁ-ﬂ{l pical gpppesigions) compesinpae lat:mwing@élimﬂtsdlﬁég&gﬁe form T of

AG6RERERY | Al .for .use jp the manufac
ng di canent &%{)@hg Eg"%}l@a R APIEakRs withineerghere pharmaceutically

arespiabds, snerbnoPhadidreagetsi cal conpositions according to
claim3 for use in the manufacture of a 10 nedi canent

for the treatnent of sleep disorders, stress, anxiety,

PrasoRaltical t&ah djsorders oy, severe depression,
car.di ovascul arb%%'fl? ol %czcimé ,gg‘éf’{‘ﬂﬂl@gf@su&ﬁlmﬁe manufacture of a

meé@gmiemefor the treatment of melatoninergic disorders. '

Pharmaceutical compositions according to claim 3 for use in the manufacture of
of a

medicament for en sle: i
caicament 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 j etlag, schizophrenia, panic attacks, melancholia

appetite disorders, obesity, - insomnia, psychotic -disorderé, epilepéy diabetes

Parkinson's di ' i i i |
n's disease, semle'demcnua, various disorders associated with normal or

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

disorders, and also ‘in sexual dysfunction, as ovulation inhibitors, immunomodulators

-and cancers,

6. A useofa crystalline form III agomelatine as defined in claim 1 in the manufacture of

a medicament for treating melatoninergic disorders,

A use of a crystalline form III agomelatine as defined in clajm 1 m the manufacture of
a medicament for treating sleep disorders, stress, anxiety, seasonal affective
disorders or severe depression, cardiovascular pathologies, pathologies of the digéstive
system, insomnia and fatigue due to jetlag, schizophrenia, panic attacks, melancholia,
appetite disorders, obesity, insomnia, psychotic disorders, epilepsy, diabetes,
Parkinson's disease, senile dementia, various .disorders asséciated with normal or
pathological ageing, migraine, memory loss, Alzheimer's disease, cerebral circulation

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

and cancers.
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system insomia and fatigue due to jetlag,

schi zophreni a, panic attacks, nelancholia, appetite
di sorders, obesity, insomia, psychotic disorders,
epi | epsy, diabetes, Parkinson's disease, senile
dermentia, various disorders gssociated with normal or
15 pat hol ogi cal ageing, mgraine, nenory | oss,

Al zhei mer' s di sease, cerebral circulation disorders,

apd ' | ~dysfunction, as ovul ation
A et ToR HAE b SR ERGHS SCtopiing dncdstm 1 Gubstentitly o Herein
adescyisddakith refedefEdnol drly e&&ﬂﬁﬁ'tﬁéﬂg&? as defined in claim

i in the manufacture of a nedicanent for treating
mel at oni nergi c disorders. 7. A use of a crystalline

far | S fined in claim1 in the

e acRaRE: & it 2 Suhinal oo Brrein dovindsuh reference to any
déxaopliethereofit r ess, anxi ety, seasonal affective

di sorders or severe depression, cardiovascul ar

pat hol ogi es, pathol ogi es of the digestive system

iR i ' j etl.ag, ,schi zophreni a,
e L Lo iAo Mol ok f bBfh o3 hElles hetein described
obdls fefgrenderio eny ezampleythéredsl ¢ di sorders, epil epsy,

di abetes, Parkinson's disease, senile denentia,

various. disorders associated with nornmal or

- PRtubodcoaidiad todd 808 or XG53 Srl!lgstalgfa;ﬁg{% éj:ege’?ﬁs g??/g\ll‘l fbg‘lglj'{ﬁ %«;fgrence

di sease, cerebral circulation

deguaexapde thesaofon, as ovul ation inhibitors,-

i mmunonodul ators and cancers. -8-- 8. A crystalline
formlIll of agonelatine according to claiml
substantially as herein described with reference to any
exanpl e thereof. 9. A process according to claim 2
substantially as herein described with reference to any
exanpl e thereof. 10. A pharnaceutical conposition '
according to-claim3 substantially as herein described
with reference to any exanple thereof. 11. A use
according to claim6 or claim?7 substantially as herein
described with reference to any exanpl e thereof.



