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-1- NEW CRYSTALLI NE FORM V OH-AGOVELATI NE, A PROCESS
FOR | TS PREPARATI ON AND PHARMACEUTI CAL COMPCSI TI ONS
CONTAI NI NSEW (R¥SPAEIANE FORMIY OF AGmYIELAlTII\ﬂE new
crystal line forArPROCESS O #1'6 PREARATTISON

nmet ho f
i S N

phar maceuti cal conpositions containing it.
TheAgessit atvengon gelates to a new crystallme form V of agome]atme or N-[2-(7-

n t yl.] acet am de, has

Hw@%$%é%¥@£§ﬂgﬁﬁﬁ?8 qiﬁh %ﬁbrties. | ndeed it has

t he doubl e feature of belng, on the one hand, an

agoni st of nel atoninergic systen1receptors and on the

ot her hand, an antagoni st ¢ opiel 1120 receptor. Those

properties confer act|V|ty in e central nervous

system and, nmoMeOs cedal by in the 10 treatnent of

severe depression, ffective di $®rders, sleep

di sorders, cardi ovas pat hol ogi es, pat hol ogi es of

the digestive system ia and fatigue resulting

from jetlag, appetite disorders and obesity

Agonel atine, its preparation and its therapeutic use
a ploa¥s fhdaprersaionked pharseeRabiompdaitent capekidgicat i on

EP 0 447 285 15 In view of the pharnmaceutical val ue of

this conmpound, it has been inportant to be able to

II e

AcQRVRG | dr S P 7B P U BRI n P HURRR, piormaco
]ogkﬁspbpmﬁmhlblts val uabl e characterlstlcs in ternms of

di ssolution and fornmulation and sufficiently stable to

allowits storage for I ong periods w thout particul ar
IndeEAHIHa® @E:n&(ﬁlblé‘ Rhandr TR BeRLUEE thel drid Hand NiMagbii¥ 6T melatomnerglc

oxygen level. 20 Patent Specification EP 0 447 285
systhas cedepioss vk qr tpaethei bandyfanagitagehist ohdhé $-Tghteceptor. Those

pro%te%eg '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 Eurppean

Patent Specification EP 0 447 285.

In view of the pharmageutical value of this compound, it has been important 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 dissolution and formulation
and sufficiently stable to allow its storage for long periods without particular requirements

for temperature, light, 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

conditions . for obtaining agomelatine in a form that exhibits those characteristics in a

reproducible manner.
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starting from 7-methoxy-I-tetral one. However, that
docunent does not specify the <conditions for obtaining
agonelatine in a formthat exhibits those
characteristics in a reprodugible manner. -2- The
Applicant has now devel oped a new synthesis process
that allows agonelatille to be obtained in a well

Thed eppliesht Haehbecdedvilop&Ph Ql@%cdylﬁﬂf%sﬁ YSdedd tbng1dvy %%otn{é‘f'attme to be

especially exhibits valuabl'e characteristics
0 @m@één atWdhdefineds parfrgtlateaduciie eryspdlief foomlthat espduaally exhibits

Vﬂﬂﬁﬁggﬂéaagxﬁggg%Q%EP At es &? thﬁ%crystalllne formV of

oun f8r act eri sed by the
follomnng powder X-ray dlffractlon di agram neasured
using. a Sienmens D5005 diffractoneter (copper
Moz epecHiqatigethe arrg erﬁ)@)‘f@@@@ gelptgs toethascrystalling fom: }zfl odittizer compound

2 thet t a
L —
usngSit Sienicad $H008\iff2cibagita @opfr dnfitAASH res?éﬁpm terms of

£ 9.84 8.979 17 12,40 7.134 15 13.
inteyeplaner gisgapge dgBrags's gngls, Silsiay pitersay epd sﬂam 198007 emessed as

apgrdcr&ﬁ el&qh%&%ggﬁgg qu%) 65 20.49 4.332 24 20.99 4,228

44 3.792 36
2-Theta (°) d(A) Intensité

exp. exp. (%)
9.84 8.979 17
12.40 7.134 15
13.31 6.646 19
15.14 5.848 18
15.98 5.543 18
16.62 5.329 19
17.95 4.939 100
18.88 4.697 65
20.49 4332 24
20.99 4.228 34
23.07 3.852 39
23.44 3.792 36
24.28 3.663 58
25.10 3.545 19
26.02 3.422 15
26.82 3.322 19
27.51 3.239 16

The invention relates also to a process for the preparation of the crystalline form V of the
compound of formula (I), which process is characterised in that agomelatine is subjected to
a mechanical grinding which is said to be “of high energy”.

In the crystallisation process according to the invention it is possible to use the compound

of formula (I) obtained by any process.
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24.28 3.663 58 25.10 3.545 19 26.02 3.422 15 26.82
3.322 19 27.51 3.239 16 10 The invention relates also
to a process for the preparation of the crystalline
formV of the conpound of fognula (1), which process
is characterised in that agonelatine is subjected to a
mechani cal grinding which is said to be "of high
The&RResNon relfed 4160 & Yl |ph§c"é§é 0 IR ﬁ%ﬁ%&l(ﬁf:&pﬁlg' gﬁt:ﬁ]ﬁ_ﬁe form V
the invention it is posSible to use e conpoun
of ther fFﬁlﬂIlIa)U@d)Ofof@lﬂauhe@) bwhigln premesc és sharacleris®ih én i thateagoinmiatine is
a al s t her. pracess.far the preparati on of
b T  PogiPielse PR B SRR 0BG Bt TS niEeyre and
simMthEddb By QCEBA1 bSanki 6@&&&5}1&8%@“ 'fdrﬁﬁlld freshl
heat ed gntll cgnp gfe mel ting, then |nngﬁlatefy put g Y
prepgedisasdpdraat mheemamre 1S¢th¢dlal’ﬁléotystajhsatlcsmlcbmglem0t ity

talline )
i R e T R T N —
willbg inklied sStiabdi sation is conplete. Preferably, in that
second crystallisation grocess according to the
The gpewitiod sTystadlinesforn h addeg inthasseennidtpsoceas adcondIHtho fhhenvention

t
il A Blerly BN bechBe, 1 R ek e SRR b
In mameaoma dryiaanlmedsn brobO& awoordinkbQ B 1R@aiBl,at i oWl use the
stal lisation process according to

10 | econd cr

COI‘FR?@“SH%EWQ (I) phtaing Xbb%@f PIogesto use the conpound of
formula (1) obtalned by any process. An advant age of
obtaining that crystalline formis that it allows the

An prdepiatege iof nobodininghtatrecysta i forfro isnihaat it iisws ﬁl‘hb Ngredaration of
consi d reproduci bl e conposi tion, which as a

Do R LA T om0 AP RGP R AR PROR A ORBp o which as 2

resilt SexBlbitsi OMuiE Céhat2t2BREC 1A ﬂeﬁns 10% éﬁyfiﬂﬁ(ﬂg SOMUSh WECLkpecially

the fornulations are to be used oral
advaefageous phen ithsnformulations are to be used for oral administration.

A pharmacological study of the form V so obtained has demonstrated that it has substantial
activity in respect of the central nervous system and in respect of microcirculation,
enabling it to be established that the crystalline form V of agomelatine is useful in the
treatment 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 V form of agomelatine 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 V 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.
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A pharmacol ogi cal study of the formV so obtained has

denonstrated that it has substantial activity in

respect of the central nervous systemand in respect of

m crocirculation, enabling-i4-to be established that

the crystalline formV of agonelatine is useful in the

treatnment of stress, sleep disorders, anxiety, severe
Thedieperg®airelates skado pakmakt@nhl @/c&nﬂ&iti:ﬁns @boh@rising as active ingredient

car di ova cuLg pat ho ath ogi es of the
the gysedime, oma t%ﬂgomﬁkaﬁﬁ. fogetfieq Wit wegarem&a%amoy%%t? iggrt, non-
tox§%§blﬁ%ﬁﬁr A A tRAPhAmAESRE K SoonPRLEBAN 2L do m?&pﬁt‘: if\Rntion there
di sorders, obésity, Insomia, pain, psyc
maylitg0 mtatlenede pinbepsypectillap dhas, wRahk iares gnitableli foe ase], parenteral

senile denentia, various._di orders ass |ated
(RGPS O SHOIOION ol TG HESImiogal PO i edcgs granules,
subﬂléﬁﬁ PRk, %éjétﬁle @%%ule@nﬂ)zb%eﬁeﬁ ﬁkorfe'sr eHhAk! Bftments, dermal
disorders.” Tn another fiel activity, It appears
gels, mectabheprepyratiens, dnekayle suspansions guhdisiatdgnblepastdse used
in the treatnent of sexual dysfunction, that it has
ovul ati on-inhibiting and i munonodul ati ng properties

TheARdfill @adagk lcath BB A8aptéB flcbrdis 1¥StBe nBtutd1gnd theALTRR onhe disorder,
cancers. The crystalline formV of agonel atine W

the geefrastegtiop rpete ppddhe mge laad treaghtrasrthe prtiedy dhe dosace varies from
S easo di sorders, sleep
Olgﬁ§5qé§%9%a%ﬁ1 6%§%§§I§§%Hh¥ﬁo %gles 30 i nsomi a and
fatigue due to Jetlag, appetite disorders and obesity.
-4- The invention relates also to pharmaceutica
conmpositions conprising as active ingredient the
crystalline formV of agonel atine together with one or
nore appropriate inert, non- toxic excipients. Anbng
t he pharnmaceuti cal conpositions according to the
invention there may be nentioned, nore especially,
those which are suitable for oral, parenteral. 5
The(ERhipRERQS 11REr St REAHRORBH Bt & noasAk i1ad ah w& r ation,
tabl ets or drages, granules, sublingua
gel ati n capsul es, | ozenges, supp05|tor|es, creans,
oi ntnments, dermal gels, injectable preparations,
dri nkabl e suspensi ons and di si ntegrabl e pastes. The
Emﬁgg al : a§aEBineABrey 8 Nﬂ}zqd-mﬁmﬁu%ﬂlﬁhyﬂy&h défafnide
and the severity of the sor der the ‘adm ni stration
route and the age and wei ght of the patient. The dosage
varies from 10 0. 1 ng to | g per day in one or nore
adm ni strati ons.
100 g of N-[2-(7-Methoxy-1-naphthyl)ethyl]acetamide are put in a mechanical grinder of the

vario-planetary mill type for about 6 hours and the solid obtained is 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 intensity (expressed as a percentage of the most intense ray) :
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The Exanpl es below illustrate the invention but do not

limt it

in any way. Exanple 1 :

Crystalline formV of

N-[ 2- (7- Met hoxy- 1- napht byl ) et hyl ] acet ami de 100 g of AT
[2-(7-Methoxy-1-1iaphtliyl)ethyl]acetam de are put in a

mechani cal grinder of the vario-planetary mll type
for about 6 hours and the solid obtained is
characterised by the 5 10l T QW Ng [pOWder —X-ray
di ffracti on d-ddetad’) neasur ddA)si ng| a Istemsishs P5005
di ffract ongt er €sppper [anti caphode)| and(B¥presked in
terns of i nter=ptamar—gtstarnce—&—Bragg—s—angte 2
theta, intlensi®B4and rel atBga9i nt ensi tyl{ expressed as
a percentage ofii.h@ nost inyense ray) : tp 2-[Theta d
(A) Intensit6 exp; exp. Mgg984 8 979 7/ 12} 40 7.134
15 13.31 6. 646159, 15]14 55 18 | 15. 9198 5.54B8 18
16. 62 5.329 19 44 95 4.939 18. 88 8697 6p 20.49
4.332 24 20. 99 ,4 23 3. 852 391 23. 44 3.792
36 24.28 3.663" J10 3.% 19 | 26. 0% 3. 42p 15
26.82 3.327 19 1 4.939 100

18. 88 4.697 65

20.49 4.332 24

20.99 4.228 34

23.07 3.852 39

23.44 3.792 36

24.28 3.663 58

25.10 3.545 19

26.02 3.422 15

26.82 3.322 19

27.51 3.239 16

Example 2 : Crystalline form V of N-[2-(7-Methoxy-1-naphthyl)ethyl]acetamide

4 g of N-[2-(7-Methoxy-1-naphthyl)ethyl]acetamide are put in a ventilated incubator at 110°C.
After 1 hour at 110°C, the product is immediately placed at room temperature and seeded with
0.05 g of crystalline form V of N-[2-(7-Methoxy-1-naphthyl)ethyl]acetamide structurally pure
obtained by mechanical grinding of high energy. After 5 minutes, the crystallisation is
complete and the solid obtained is 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 intensity

(expressed as a percentage of the most intense ray) :
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27.51 3.239 16 Exanple 2 Crystalline formV of

N-[ 2- (7- Met hoxy- 1- napht hyl ) et hyl ] acetam de 4 g of

N-[ 2-(7- Met hoxy-1-naphthyl)etliyl]acetaniide are put in
a ventilated incubator at 1105C. After 1 hour at 110C,
the product is imediately placed at roomtenperature
and seeded with 5 0.05 g of crystalline formYV of
N[ 2- ( 7- Met[hioxXy- I- naphy hytyet nyt agetamde stTjuctural |y
pure obt ai redz'%ile‘mﬂ(&ha hi cald Gh) ndi rjg Bhtehsigh ener gy.
After 5 m nut es¢xp-he cfystakxp.satign i s(%gonpllete and
the solid gbtatrmed—+s—tharactertsed—by—t+he—Fehl ow ng
powder X-ray di 98daction d.emyxr am |neasured usling a

Si emens D5(05 di2i4q act pnet er 1{s4oppdr antjiscat hgde) and
expressed |in t@erqm of | intefgq anan di stignce d, Bragg's
angle 2 theta, jsntensity ar§j§489I atijve i qtgensi tly 10

(expressed |as a sREY cent age 5o 43 he nost i.gtensd ray)
6- 2-Theta (0)2d3(, &) |Intendite exp. eig 9.l84 8. 979
5.848 18

17 12.40 71.134 13|31 8% 19| 15.
15.98 5.543 18 17]1965. 62 b5.329+9% 17|95 41¢89 190 18.88
4.697 65 20.49888332 p4 2099 4.228 345 23.(7 3.852

39 23.44 3.79203¢ 24|28 3}.FB3 58 24
20.99 4.228 34
23.07 3.852 39
23.44 3.792 36
24.28 3.663 58
25.10 3.545 19
26.02 3.422 15
26.82 3.322 19
27.51 3.239 16

Example 3 : Pharmaceutical composition

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

Compound of EXaMPIE 1 OF 2 ..u.eeueceeeereirerieeeeeseceeeeeee e esee e eesseeseeesees s seseseses 25 g
Lactose MONONYATALE. ........c..cceueirieiieieeeetre e eees et e ee e 62 g
Magnesium StEATAte ........cceeeivvrrerereerereree st s 13g
MaIZE STATCH. ..ottt ettt et st ee e e 26 g
MEROAEXITINES .......vuveeeeeeieteeece ettt ettt eeee e en e senas 9 g
Silica, colloidal anhYArOUS .......cccveveveueeeeeeeeeeiee ettt ee e 03g
Sodium starch glycolate tyPe A......coeeeeerevereeiecreeeeeeceeeeeeeeee e 4 g

SEEATIC BCIA ...ttt ettt e e e n et en e 26g



25.10 3.545 19 26.02 3.422 15 26.82 3,322 19 27.51
3.239 16 Exanple 3 Pharmaceutical conposition
Formul ati on for the preparation of 1000 tablets each
containing a dose of 25 ng: _&onpound of Exanple | or 2

................................. 25 g 5 Lactose
ExfRBRW dr Bk frmaceutical composition
i .. ... ... ....... 62 g Magnesium
sigarate : ..
Formulation {Gr the preparation of 1000 tablets each containing a dose of 25 mg:
Compound of Example 1 0r 2 t.iiiitioiitottutu it ittt 9 MBLZE 25
starch
Lactose MONONYALALE. ...,...eserermseureronsesesmssionrsssensesessossssaeessssosesemsesescrsesosmssneessmesens - 62 g
M%es&nn LR S PR S MR TR 13 g
Pov1done :::: 9 g
P ot e e 9
Siligp,| GoBGLdabLBINYEIOAl- - ARRYEF QUS- - crereerrercrireeeceesceiessnesesestseseans 03 g
Soc.ht.lr.n:c:el.lt.ll:o?? glycomeosglosodlumstar é'hBO g
Steglie/ Sl AL.E.. LY B A e er et 26 g
i i i ... ..... 49 stearic acid

2.6 g -7- Exanple 4 : Pharmaceutical conposition
Formul ati on for the preparation of 1000 tablets each
contai ning- a dose of 25 ng Conpound of Exanple 1 or 2

.................................. 25 g Lactose
nonohydr at e
... 8295
Magnesi um st ear at e
... 139
Povidone ...........
... 9a
Silica, colloidal anhydrous

i . ... ... ......... 0.39 sodiumcellulose
gl ycol ate
i ... .. ......... 309 Stearic acid

2.6 g -8- CLAIMS



1. Crystalline formV of agonelatine of formula (1)
NHCOV MCO ~ CS (1) characterised by the foll ow ng
powder X-ray diffraction diagram neasured using a 5
di ffractoneter (copper anticaghode) and expressed in
ternms of inter-planar distance d, Bragg' s angle 2
theta, intensity and relative intensity (expressed as a
percentage with respect to the nost intense ray)
2-Theta d Intensit6 exp. exp. (%9 9.84 8.979 17
12.40 7.134 15 13.31 6. 6£A.AIS 15 14 5.848 18 15.98
5.543 18 16.62 5.329 19 17.95 4.939 100 18.88 4.697
65 20.49 4.332 24 20.99 4.228 34 23.07 3.852 39
23.44 3.792 36 24.28 3.663 58 25.10 3.545 19 26.02

3.422 15 26.82 3.322 19
. Crystalline form V of agomelatine of formula (I) :

NHCOMe

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

respect to the most intense ray) :

2-Theta (°) dA) Intensité
exp. exp. (%)
9.84 8.979 17
12.40 7.134 15
13.31 6.646 19
15.14 5.848 18
15.98 5.543 18
16.62 5.329 19
17.95 4939 100
18.88 4.697 65
20.49 4332 24
20.99 4.228 34
23.07 3.852 39
23.44 3.792 36
24.28 3.663 58
25.10 3.545 19
26.02 3.422 15
26.82 3.322 19
27.51 3.239 16




10

15

20

27.51 3.239 16 -9- 2. Process for the preparation of
the crystalline formV of the conpound of fornmula (1)
according to claim1, characterised in that agonetatine
is subjected to a nechanical-9grinding which is said to
be "of high energy". 3. Process for the preparation of
the crystalline formV of the conpound of fornmula (1)

. Braesofoditingpieparatian of the @hstaltiat s ¥dof thetdoatpound of formula (I)

agonel atine . is heated until conplete. nelting, .then i

AckoEIPALe CipB herepisERT Enfhet agqmedatineaissiseied e gueghanical
: I & G jone formV of conpound of

g%?%uﬁ%gh%qg%érlggﬁ)é) %f?{é g%%kdé}{ s added, and the mixture

is cooled until crystallisation is conplete. 4.

har maceuti cal cqnpositions conpri si S active
. gﬁc&F%gd Og e Erﬁy%rﬁaf?ﬁ? Pﬁéher gysrime, Omaﬁn‘g@@lmoa%mw@ of formula (I)

aﬁ&%ﬂ% ng éleinfhf;li dﬂagacteiﬁ@ecg%t{hﬁa%&l%lé{ﬁﬁeh OREO] BT fomplete
phar ma 'y e t,

i
eutica acceptable, ine non-t oxi c
oitirige then ilhmePlhatalyrpuotent ro@a tengmngpwsi anil ghsuléeneoustly mgmalbquantity

cl.ai .for u i.n the nuf act ur f medi canme or

Bh el b ot femouh b Rape i Gl srengred 18 adted, Shd the
RhRduPeis 84168 BhtiICRPRAR RS cagaaEdi ng to claim 4 for

use in the manufacture of a 15 nedi canent for the

treatnment of sleep disorders, stress, anxiety, seasona
ers or_sev

catnent of sl ee Lress, an: .
- BlypisbiEal FpBiaiond: Simatiit i RERsGhE it crytatine form v of

db@RehiinCacceHISALID clhits QN enaishtioatvwiEhené Be niode pRirhAdsutically
schi zophreni a, panic attacks, nelancholia, appetite
aecspialles MertopAsIokis Car@@emi a, psychotic di sorders,
epi | epsy, diabetes, Parkinson's disease, senile

denmentia, various disorders associated wth normal or

. PBampatchalcal caaposiif@isngcordigy & nim e far ysel dsthe manufacture of a

Al zhei nmer' s di sease, cerebral circulation disorders,
giedicament ﬁorlt@ésaamierayﬁm RSic §SORFGT-at i on

i nhi bitors, immunonodul ators and cancers.

. Pharmaceutical compositions according to claim 4 for use in the manufacture of a

medicament 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, insommnia, psychotic disorders, epilepsy, diabetes,
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 cancers.



