New crystalline formVl of agonel atine, a process for its preparation
and pharmaceutical conpositions containing it The present invention
relates to a new crystalline form crystalline formVl, of

agonel ati ne or N42-(7-met hoxy-I|-napht hypet hyl ] acet am de, of formula
(1): to a process for its preparation and to pharnaceuti cal

conposi tions C%@- L8 i its preparation and
SASEmeI atine, or 2’-: 7@%&?{%&?}? ? ﬁ%%“ﬁ’t‘erl%t?n)e}aﬁ %mlcﬁszsi(goétlasngrc e, hasval uabl e
phumacol ogi cal properti espharimasgatical ¢puingsitions at3g8 e char acteri stic
of being, on the one hand, an agonist of receptors of the

mel at oni nergie Gy iR BhtRRAdelaRs td Nevodrhedianth, chsanint &goriis bf apbmelhine
5-HT2c receptor. These propertjes provide i i activity in the

it Wit
central neroydule-@Gyrethomydrmmphirgpehy C%J‘?B‘é%ioghn?',ﬂai “the treatment of
maj or depression, seasonal affective disorder, sleep disorders,
cardi ovascul ar pat hol ogi es, pathol ogi es of the digestive system
insomi a and fatigue due to jet-lag, appaiddogidi sorders and obesity.
Agonel atine, its prepar atilglnoand its use in therapeutics have been
described in European Patent Spg icatjon EP 0 447p285. 151 n view of
t he pharmaceutical value of thi d, it has been of prine
i nportance to obtain it wth exte purity and especially in a
perfectly reproduci ble formthat has val uabl e characteristics of
di ssolution and ease of fornulation allowng its storage for |ong
periods w th b ' SHRRiRhMERtaitih ot |
hum dity orm%%;()ﬁg% f{‘ﬂé{\% gﬁﬁﬁgﬁ%&%p@g%%ﬁg Eaﬁ]gs now devel ope%1 a
process for obtaining agonelatine in a well-defined, 20reproducible
crystalline, folio. which as.a-,resu as chaf:act erigst i Ganadble
di ssol Ut i on’ & 1%3%@ of" f of i @%&%qxg}?ﬁ%agﬁh%\%m Gr m nor eover has quit e
remar kabl e gaatdcbiopigalgvegertissme - 2 - al l owi ng opti num st or age
wi t hout particul ar precautions, which constitutes an advant age of
prime inmportance in the pharmaceutical industry. More specifically,
t he presentlthmyenhitohe dalbid derdcpristrefbeipstoaliie ane himsi An gonist ofrpgsptors of
conpound of foroula (I.), character] h 1 SR, RAMESS.
diffracti onfhain%?g‘:’:f%ﬂ‘ﬁeg%%é%%?%&n %rs(?nn%ég) r%afgrg’r 5&%%%% ?%thg(s hicR
di f f ract ometiese (eqppis @ntvide st hoitte petivig BX e ewsed harveusnsysgmopnd, more
i nterpl anar di stance d, Br 's angl e t het a e I i |
(expressed %e%alger‘%e ta gﬂ%t a?f? ngotr o(?eP ]ﬁsés(?orlrlt’)sst%l &?%%Ielr\]fg%h}y}?r?ies?{d%%léd
2-Theta ("' Jis®@d@s, drdPApscular pathologies, pathologies of the digestive system, insomnia and

fatigue due to jet-lag, appetite disorders and obesity.

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

Patent Specification EP 0 447 285.

15 In view of the pharmaceutical value of this compound, it has been of prime importance to
obtain it with excellent purity and especially in a perfectly reproducible form that has
valuable characteristics of dissolution and ease of formulation allowing its storage for long

. periods without particular requirements for temperature, light, humidity or oxygen levels.

The Applicant has now developed a process for obtaining agomelatine in a well-defined,
20 reproducible crystalline form which as a result has valuable characteristics of dissolution

and ease of formulation. This new form moreover has quite remarkable stability over time



exp. Intensity (% 5.73 15.411 11.4 10.22 8.645 11.6 20.10 4.413 1
23.69 3.751 59.0 29.48 3.027 14.8 The crystalline formVl of tgéz
compound of formula (1) has also been characterised by the
10followi ng infra-red spectrum peaks observed at 907.5 cm 1l; 866.7
cml1l; 852.8 cma; 827.4 cmi; 754.6 cm1; 734.6 cm1; 698.4 énrl
672.1 cm1; 650.9 cm1l; 611.9 cm1; 588.1 aril. The invention rel ates
?L:olgo a procgssff?r thF preparation of the crystalline formVl of
compQund o 0 a
that a sol dbrore aragemirderiiorh i ERLR SRFaTy), SIRRATLAL BEREhage
boi |'i ng anafpasinigpadeyn dm@hﬁdlab@n@a@mcmmer filtration in vacua
formVl is obtained in pure fouji. In the crystallisation procesé
according to the invention it is possible to use the conpound of
formul a (I )M&abtgiciiealyheanyseprioeaten relates to the crystalline form VI of the compound

of formula (I), characterised by the following X-ray powder diffraction diagram, measur ed
5 using a Bruker D5000matic diffractometer (copper anticathode) and expressed in terms of
interplanar distance d, Bragg's angle 2 theta and relative intensity (expressed as a

percentage relative to the most intense line):

2-Theta (°) d(A) Intensity
exp. exp. (%)
5.73 15.411 114
10.22 8.645 11.6
20.10 4.413 10.2
23.69 3.751 59.0
29.48 3.027 14.8

The crystalline form VI of the compound of formula (I) has also been characterised by the

10 following infra-red spectrum peaks observed at 907.5 cm’; 866.7 cm’; 852.8 cm™
827.4 cm’; 754.6 em’l; 734.6 em’l; 698.4 em™; 672.1 cm™; 650.9 em’; 611.9 cm L
588.1 cm™.

The invention relates also to a process for the preparation of the crystalline form VI of the
15 compound of formula (I), which process is characterised in that a solution of agomelatine

in isopropyl ether is heated at boiling and then rapidly cooled to 0°C. After filtration in

vacuo, form V1 is obtained in pure form.

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

of formula (I) obtained by any process.

20 The invention relates also to another process for the preparation of the crystalline form VI

of the compound of formula (I), which process is characterised in that agomelatine is



- 3 - crystallised froma water/ethanol m xture (50/50 vol une/ vol une)
at anbi ent tenperature under high pressure for 24 hours. Preference
w Il be given, in that second crystallisation process according to
the invention, to recrystallising agonel ati ne under a high pressure
of 10 kbar. 5In that second crystallisation process according to the
invention it is possible to use the cogpound of fornmula (1) obtained
by any process. Obtaining this crystalline formhas the advantage of
all owi ng the pre ation of .pharmaceutd cal i hat SuRk
consi st ant CHAAFERF IR B RO NIOR By o sl Bh R Emp R e
over time. yl@Phanpasakoficahowt.udy of form VI thereby obtained has
shown substantial activity .in respect qf..t /M
and T or ocPrUPAET BN EAb P PR b B e D e o hage Py ek
subst ance i$rebishilibing Bgdnh@atine @adere high pfesste @S9, kbal eep di sor ders,

anxi ety, major depression, seasonal aff.ectiwve dj r. :
cardio@asc@!gﬁt5§PﬁbF@@?@§?mBéPﬁﬁﬁﬁﬁﬁggmgﬁo?ﬁ@gb%ﬁég?fggo%ggigﬁﬁeﬂm

i nsomi a angnpihiigeR el (HQblald bpgny wekbzophreni a, panic attacks, 15
mel anchol i a, appetite disorders, obesity, insommia, pain, psychotic
di sorders, epilepsy, diabetes, Parkinson's disease, senile denentia,
various di srAers #8Sagkatied Mk Mas oherddvertageachallogingathe agrepangion of
m grai ne, menory | oss, "Al zhei ner's disease, a&d al Qbem%xgﬁ&ﬁﬁhaml

ci rcul at i ophatimsegugies! Sormupatigns thabhave 2AoBSIFPt B FPFIY Ot “dppear ¢ t hat ,
in treatneq&mﬂﬁﬁgg%ﬁﬁygmﬂag@nelatine can be used in sexua
dysfunctions, that i1t" has ovul ation-inhibiting and

20i rnnunonodul ati ng properties and that it may potentially be used in
the trgat ”%Emﬂcolﬁ@x@ﬁesrt&d OF yshall et aiviindd ik sagemahitdanrial witivity in
preferably be used”in treating major depression, seggonal quegéﬁgga
di sorder,  stepey itroeatipisnervam ¢y oa ad MAFoREtiaien, Rane YL ors) GG e o

the digest itg% tﬁ%%&g&cé 3%# hanand b akieQuss Siiss, tseep Rlisotdags, anyipe! nbjer
di sorders and obesity. e invention relates al so to pgﬁévaceu%Hégl
conposi t i onspessiom, stasgna saffectives disordgr sadiaescrife PRIAYISEIST, | RAHQ Bl ol

O e COMOHI bt THinbh) mhOBELRCtuh ol QFiffi@iaDREBPIALS,

inert and n eXcl pients. Anong the pharnaceutlcal_conEOSLﬁlons
accor disng tmeltdvbolizn\appetito disotierse obesiiy.DESIRIRY.| Riffe PSYTHSHE dSSYES; SPPSY:

those that are sujtable, ¢ 4 - D Akia RAERHSEREs dsbdetakcavanousmalror
subcut aneou‘gﬁ‘bef?P’Lﬂr?gg%ﬁonzﬁ’diﬁ%eﬁsleﬁ%e];ng%?on, Tablets or dragees, granul es,

subl i ngual fasale@ical ageps uhigsinel omenge s, SHishBIPT DAISESS, B sl Cre
of ntments, der@%ﬁ%&hﬁ%ﬁéﬂ&#@&%@@ﬁ% gf %o?gtﬁltd ears q{a{,%@f@dt@ent, form VI of

suspensi ons*&h sage can be varjed
accordi ng tgotlRtiRakar ®eandd ewerial yyshndsihes, thasoit dep ovelpigon-inhibiting and
5admi ni stration royte.and the age and.wej he Raki:eRte trddd@ent of
dosage?Var | EEYOBR{Yan OPﬁgfséxhg?ngﬁ&?g&gﬁ%ﬂlr nor e

adm ni strat ¢ @Rss. The Exanpl es hereinbelow illustrate the invention
but do not limt it in any way. Exanple 1 : Crystalline formVl of

N42- ( 7- met hoxy- 1- napht hypet hyl lacetam de 0.74 g of ' ' )
N42- ( 7- met hexymiimpanit Wy by efdiydlitme etifpradeatn e 362406 ttpaibis M8IGHAGBIFION
sther are seasonal affective disorder, sleép disorders, cardiovascular pathologies, pathologies of the

digestive system, insomnia and fatigue due to jet-lag, appetite disorders and obesity.

25 The invention relates also to pharmaceutical compositions comprising as active ingredient
the crystalline form VI of the compound of formula (I) together with one or more
appropriate, inert and non-toxic excipients. Among the pharmaceutical compositions

according to the invention there may be mentioned, more especially, those that are suitable



10 introduced into a tube. This suspension is heated at boilin
tenperature of 73C) for 2 hours. Rapid cooling to OCis then cgrﬁﬁteda
out. After one hour at OC, filtration in vacua over a porosity 3
glass flit is carried out. The solid obtained is characterised by its
nmel ting point and by the follow ng X-ray powder diffiaction diagram
nmeasured using a Bruker D5000matic diffractoneter (copper

anti cat hode) and expressed in terms of |nterpI anar 15di stance d,

Bragg' s an Ie2theta relative t

per Cert age%‘?fePfél( IR;éenfeaa I’amls ol):'tsl E%ugnSI Z)og eréga':}_ Zi?nefrq ‘r%%loﬁ‘ tablets 01)
exp nt engidoY, es? Bublibghl &blkdks, dapde2 B

23.69 3.751 %Qesgg%% tZ188 3. 0%17h 14. 8 phle Brfhgbd SuklsiOrio). Cl@lmx (2111131‘3&1@, :

dermal gels, injectable preparations, drinkable suspensions and chewing gums.

The useful dosage can be varied according to the nature and severity of the disorder, the
5 administration route and the age and weight of the patient. The dosage varies from 0.1 mg

to 1 g per day in one or more administrations.
The Examples hereinbelow illustrate the invention but do not limit it in any way.
Example 1 : Crystalline form VI of N-[2-(7-methoxy-1-naphthyl)ethyl] acetamide

0.74 g of N-{Z-(7—methoxy—1-naphthyl)ethyl]acetamide and 36.06 g of isopropyl ether are
10 introduced into a tube. This suspension is heated at boiling (at a temperature of 73°C) for
2 hours. Rapid cooling to 0°C is then carried out. After one hour at 0°C, filtration in vacuo
over a porosity 3 glass frit is carried out. The solid obtained is characterised by its melting
point and by the following X-ray powder diffraction diagram, measured using a Bruker
D5000matic diffractometer (copper anticathode) and expressed in terms of interplanar
15 distance d, Bragg's angle 2 theta and relative intensity (expressed as a percentage relative

to the most intense line):

2-Theta (°) d(A) Intensity
exp. exp. (%)
5.73 15.411 11.4
10.22 8.645 11.6
20.10 4413 10.2
23.69 3.751 59.0
29.48 3.027 14.8

Melting point: 94°C
Infra-red spectrum: 907.5 cm’’; 866.7 cm’l; 852.8 cm’'; 827.4 cm™: 754.6 em’; 734.6 cm™;
698.4 cm™; 672.1 em™; 650.9 em; 611.9 cm’'; 588.1 cm’.



Melting point: 94C Infra-red spectrum 907.5 cm1; ;
cm 1 8274 cml: 754.6 cm 1: 734.6 cm 1 698, 4 IR U
650.9 cm1; 611.9 cm1: 588.1 cind. - 5 - Exanple 2 : Crystalline
form VI of N42-(7-methoxy-1-napht hypethyl | acetamlde 2 g of
N-12- (7- met hoxy- 1 -napht hyl ) et hyl | acetam de are introduced into 20 m
of a water/ethanol m xture (50/50 voluge/volunme) at 25C. This
suspension is filtered over a porosity 4 glass frit. This sat urat ed
sol ution of NA2-(7-metboxy-1-nalJhthyl)ethylk 5 acetanide is
subjected to a pressure of 10 kbar. After 24 hours, crystallisation
is conpl et x@g%etzh,ec%gtglﬁnm‘&ﬂniVllaifN-B-@hﬁéthcx)el-hslddhjd}eth}tlbcﬁemiqeng
poi nt and the follow ng X-ray powder diffraction diagram neasured
using a Braker 1)5000matic diffractorneter (copper anticathode) and
S>r<] gr rez Isgfli % gg itoﬁtnjgﬁzsﬁ-ﬂet(mg@.plnm 1@ihstjanmeaidt, aBr aggdwedrigioe2® nthef &
XPpr I
DSt | nt ensetl el TEYTRASHSG YOG HTERS Bap: TTE SRErry L e 5
15.411 11. éox%gtyzaf éla@szl%'itl 1pi6s 2Qmkdd sdhkiBonl GF 2\[—[2-(7—methoxy—1—naphthyl)ethyl]—

5 acetamide is subjected to a pressure of 10 kbar. After 24 hours, crystallisation is complete

and the solid obtained is characterised by its melting point and by the following X-ray
powder diffraction diagram, measured using a Bruker D5000matic diffractometer (copper
anticathode) and expressed in terms of interplanar distance d, Bragg's angle 2 theta and

relative intensity (expressed as a percentage relative to the most intense line):

2-Theta (°) d Q) Intensity
exp. exp. (%)
5.73 15.411 114
10.22 8.645 11.6
20.10 4413 10.2
23.69 3.751 59.0
29.48 3.027 14.8

10 Melting point: 94°C
Infra-red spectrum: 907.5 cm’; 866.7 cm’l; 852.8 cm’'; 827.4 cm’; 754.6 cm’l; 734.6 em’;

698.4 cm™’; 672.1 cm™; 650.9 cm™; 611.9 cm™’; 588.1 cm.

Example 3 : Pharmaceutical composition

Formula for the preparation of 1000 tablets each containing 25 mg of active ingredient:

15 Compound of BXample 1 OF 2 vt 25g
LACtOSE TONOIYATALE  ...vucvursimsersensseesses e b s 62 g
MAGAESIUM STEATALE ... owvsrvvsressersseeecsssemsss s sasss s 13 g

26 g

IMIRIZE SEATCH. c+eveeeeveresieeeseresesensaeseeasaem s s e s s bt a s s SSEs e sS s



23.69 3.751 59.0 29.48 3.027 14.8 10Melting point: 94C Infra-red
spectrum 907.5 cm1l; 866.7 cm1l; 852.8 cm1l; 827.4 c 1; 754.6 cm1,;
734.6 cnd; 698.4 crn-1; 672.1 enfl; 650.9 cm 611.9 cm1; 588.1 cmd .
Exanpl e 3 : Pharnmaceutical conposition Formul a for the
preparation of 1000 tablets each containing 25 ng of active

i ngredi ent: 15Conpound of Exanple 1 org2 25 g Lactose nonohydrate 62
g Magnesium stearate 1.3 g M ze starc% 26 g - 6 - Maltodextrins 9 g
Anhydrous colloidal silica 0.3 g Pregel atinised maize starch, Typg A

4 g St eariMa]é‘@iems."6'“g"5'E>(arrp‘r‘e‘“z;"'; ..... PHAT TECETT T Cal & orrp03|t|on
Formul a f ofgiyR@upE@RAadElian.. of...1000..t.abl.et.s..each-cont ai-ni-ng-25 hySof
active ingredient: Compound of Exanple 1 or 2 25 g Lactose. . 4
nmonohydr at e@atlélsed maize starch, TVPe A i S
T ¥ N T T T T U ST PV SO RO PPS ST ST PRI TIIIY 2.6¢g
SHEATIC ACIA ..evevreeerrererireeeersrseererner et et s

5 Example 4 : Pharmaceutical composition

Formula for the preparation of 1000 tablets each containing 25 mg of active ingredient:

Compotnd of EXAMPIE 1 OF 2 ecueuumuusmrmmmmssmssssssesissssmssssssissss s 25g
LACtOSE THOMONYATALE ..vevversiviserinrarssssin et s 62 g
MAGNESTUITL STEATALE ..v-rvervsrvsersseessessess s s 13 g
10 POVIAOTIE 1vvvvreeesessersesrsesssesss sy ees s AR 9 g
Anhydrous colloidal STHCA ..owwwewer i 03g
Cellulose SOAIUM ZLYCOLALE euvuivrirrererinerrrrscernssssss s e 30¢g

SEEATIC ACIA cveeeeeeeeereeeereesemsesssseesaeresesaens e se st ass s s sE S L 26g



Magnesi um stearate 1.3 g 10Povi done 9 g Anhydrous colloidal silica
0.3 g Cellul ose sodiumglycolate 30 g Stearic acid 2.6 g 7 CLAI M
1. Cystalline formVl of agonelatine of formula (1):

characterised by the followi ng X-ray powder diffraction di agram
measured using a Braker D5000matic diffractoneter (copper
anti cat hode) and expressed in terns of fﬁterplanar di stance d,
Bragg's angle 2 theta and relative intensity (expressed as a

percentage relative to the nost inten jne): 2-Theta 0 exp. d (A
exp. Intensity (% 5.73 15.411 11.4 1%-2% . 645 11.6

1. Crystalline form VI of agomelatine of formula (I):

NHCGMe

ol

characterised by the following X-ray powder diffraction diagram, measured using a

MeQ

Bruker D5000matic diffractometer (copper anticathode) and expressed in terms of
interplanar distance d, Bragg's angle 2 theta and relative intensity (expressed as a

percentage relative to the most intense line):

2-Theta ©) d (A) Intensity
exp. €Xp. (%)
5.73 15.411 114
10.22 8.645 11.6
20.10 4,413 10.2
23.69 3751 59.0
29.48 3.027 14.8

2. Crystalline form VI of agomelatine of formula (I) according to claim 1:

‘NHCOMe

0

MeO



70.10 4,413 10.2 23.69 3.751 59.0 29,48 3.027 14.8 2. Crystalline
formVl of agonelat ne of formula (lI) according to claim1: 8
characterised by the following infra-red spectrum 907.5-cm 866.7
cml; 852.8 cml; 827.4 cml; 754.6 cml; 734.6 cml; 698.4 cm|;
672.1 cm1; 650.9 cml; 611.9 cml; 588.1 cm1. 3. Process for the
preparation of the crystalline formVi §f the compound of formula (1)
according to claiml1l or 2, characterised in that a solution of

agonel atine i n isapropy ther. is_heated at bgild ng;. i dly. L
to 0C and tI‘Fé‘ﬁraF‘ieT‘ieérkéfdé‘F EOI éi"d%?nfrﬁﬁreéﬁpoegtas% é?dglr'g ?rﬁe’ %@gfpglrjdt %%(r? %?1’
the crystalline &gt mMe oh't hes.eorpoentl4 @it ozl (1650 Acaoh;dildg vo
claim1 or 2, characterised in that agonelatine is crystallised from
a wat er/ et hat¥di! ¢ xt ure (50/50 vol une/ vol une) at ambi ent tenperature
under a pressure of 10 kbar for 24 hours. 5. Pharnaceuti cal

COMPOSi t i ONS3, CPAPES ShitBe FSpasidnwe thengysediienbrnt N& ot thy spapdundef famiHayD
of agonel atine according.to claiml1 ar 2, .in cqnbinatli i

nor e phar maceufqeeiineo ég‘é‘é Btoapt ehargeisEpgd 14 gt %8%—1 0 x?q%ggrg?lg\eln{eepg %ET.OB{/’I
Phar maceut i cal @ PRSI dd 0 B6iliAE ¢afidly beolédiodPaiand thef Glterad & viapud: he

manuf acture of medi canents for treating disorders of the

mel at oni nergi c_system 7. Phannaceut cal..co it i 0 (1
claim5 for tsBrooessdehsRETpaat eocfrysﬁaeuérilec%%;ok %gﬁoﬁﬁgﬂ{d?efg%n%m()

of sleep di sorgebsiingsSior @sisn 1 RX eharactaBad ondlat agdmettinges diystolligsy rgp 2

maj or depression, cardiovascul at hol ogi.es t hol ogi h
di gestive syst éfmer/FtﬁW&“gﬁﬁé& Eﬂlgn%fg%lu’?‘@ jggtaﬂ%%fg? tfée% Q?iz%%hﬁ%dﬁf a,

pani ¢ attacks, ,nel,aneholkbas foapPrdurd. e di sorders, obesity, insomia,
pai n, psychotic disorders, epilepsy, diabetes, Parkinson' s disease,

senile denmentia various disorders associated w }eﬁieﬁﬁﬁeg@l&sltﬁﬁne form VIof

d
pat hol ogi cal 5‘a83?rﬁ’§,°e“ﬁf/ﬂF%‘f‘?}%g}tloﬁ‘é%‘?vs}ngsassa}éaﬁ zhel ner sease,
cerebral ci rculdgﬁ;rjl@ﬁmgi SQbERES tOr clsiexualor dysfrurombipagen agth one or more
ovul ation-inhibitors or i m*runorTPduI ators, or.in the treatnents of

cancers. pharmaceutically acceptable, inert and non-toxic carriers.
6. Pharmaceutical compositions according to claim 5 for use in the manufacture of

medicaments for treating disorders of the melatoninergic system.

7. Pharmaceutical compositions according to claim 5 for use in the manufacture of
medicaments for the treatment of sleep disorders, stress, anxiety, seasonal affective
disorder or major depression, cardiovascular pathologies, pathologies of the digestive
system, insomnia and fatigue due to jet-lag, 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, cerebral circulation

disorders or sexual dysfunctions, as ovulation-inhibitors or immunomodulators, or in

the treatments of cancers.



