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-1- New crystalline formVl of agonel atine, a process
for its preparati on and pharnmaceutical conpositions
containing it The present inyention relates to a new
crystalline form crystalline formVl, of agonelati ie

or 2- (7-met hoxy-1 - napht hyl) et hyl | acet ani de, of .

f or m%&alﬂl?%&c&ﬁ o ggymelatine 2 frgcess firjteRIePaBAtign and

preparati on argharMabliftidaRe6iHpdsRdnsOARARINE iPNS

containing it. 5 Agonel atine, or

N-[ 2- (7- met hoxy- | - napht hyl ) et hyl ] acet ani de, has ]
The arese inveniipraretedesdiosgiesatryprlbipe fame erysielling derm Vi, dfagemelatine

C 1S5 . bej n he one hand, an
R e e
on the other hand, an antagonist of the 5-HT2c
receptor. These properties provide it with activity in
the central nervous system@andyyAgye 10 especially, in
the treatnent maj or depfession, seasonal affective
di sorder, slee Oisordersx.car di ovascul hhpathologies,
pat hol ogi es of the d system ins ia and
fatigue due to jet-l\ag -appetite disorders and obesity.
Agonel atine, its preparation and its use in
t herapeuti cs have been described in European Patent
Specification EP 0 447 285. 15 In view of the
to phepcess deuts rraparstadnmnddd phivinmcesieploaonthositionhemtdieieg itof
prime inportance to obtain it with excellent purity
and especially in a perfectly reproduci ble formthat
Agoalativgl uabt e Qnpr-arhRHo11CH ﬁﬂlygbtﬁfl}éd&dlﬂﬁe,an dh@asevaluable
of fornmulation allowing its storage for |ong periods
phyginaplagicgarepetiesar requi rements for tenperature, |ight,
hum dity or oxygen |levels. The Applicant has now
devel oped a process for obtaining agonelatine in a
It has) ih fatefthe@olybl2 Chareqetic if bkiag,onytht ahd haie, H108F6nd bERc@Rors of

a result has valuable characteristics of dissolution
the melatoninergic system and, on the other hand, an antagonist of the 5-HT,¢ receptor.

These properties provide it with activity in the central nervous system and, more
especially, in the treatment of major depression, seasonal affective disorder, sleep
disorders, cardiovascular 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.

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,
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
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and ease of fornulation. This new form noreover has
quite remarkable stability over tine -2- allow ng
opti mum st orage wi thout particular precautions, which
constitutes an advantage of prine inportance in the
pharmaceutical industry. Mre specifically, the present
invention relates to the cr’y%tal line formVl of the
compound of fornula (1), characterised by the

alldvah¢ opiimgmXstoage pothdetr patiié flargoecambionk, adridnyonseasasrandadvBntage
usi ng a Bruker D5000mati.c diffiactoneter (copper

of pp§ EBRBGAEY MARGPRAPAEVLEY THST¥r s of i nt er pl anar
di stance d, Bragg's angle 2 theta and relative
intensity (expressed as a percentage relative to the

Mome specificakbyiske piesa) inv2ntfpretedat¢s) todhg eystriine figgint Y1 oéshs. compound

or s Wb o W bhiing RS S o B, messred
usiﬁ% X Braltdr iDED0bRRAE Miffradtombier (RppaUmndcahoded bl kRprédskd Maerms of
~also been characterised by the 10 follow ng infra-red

intesplaparr disfanpe ok sBissserangte dt thoty agd cislativggatepsiphi(exmesed as a

perflfitep rfiife B Citte® 805 (017 “Saal 1 cm 1. The

invention relates also to a process for the preparation
of the crystalline formWVl of the 15 conpound of

formula (1), ety Pf 0gess d gayrhar act gxfeggdl i n| that a
solution off agoppelatine ip.jsopropyl 051er 5 heat ed
at boilingland then rapidly cooled|to 0C” Aftef
filtration]in uo, forml)b./l41'hs obt ai nleld in pure form
In the crysgtal lisation |procéss accordi ng'%o t he
invention it isi@pssiblle t®.e4r the conprend

20.10 4413 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
following infra-red spectrum: peaks observed at 907.5 em’; 866.7 cm’'; 852.8 cm’;
827.4 cm’l; 754.6 cm'l; 734.6 cm'l; 698.4 cm'l; 672.1 cm'l; 650.9 cm'l; 611.9 cm'l;
588.1 cm™.

The invention relates also to a process for the preparation of the crystalline form VI of the
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 VI is obtained in pure form.

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

of formula (I) obtained by any process.

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
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of forrmula (1) obtained by any process. 20 The

invention relates also to another process for the

preparation of the crystalline formVl of the conpound

of forrmula (1), which process is characterised in that

agonel atine is -3- crystallised froma water/ethano

mxtwe(SWSOVMLMHVMUm%'m anbi ent tenperature

under high pressure for 24 hours. Preference will be
crygtaliset] from 4 hzater/g&xanoidantgrs 1(a0/b 90 salunaivgnneessaindued ridnperature

o, t he |nve to recrystallising agonel ati ne under
‘mdff h]iggﬁ’f%ﬁ‘éfg %nl&fmslo kbar. 5 In that second
Prefdr¥ib abillitRadil Q) iPfae @&%n@eg@faﬁisaﬂoﬂ Prok88 acBor8mbit8fhd fvention,
is possible to use the corpound of formula (I

to rebrysthlitisidg lagomebatine wadss 8 highipredsniernd 10tkber. cryst al | i ne

in (5L RREE e PR WG S BRle Pas B eroB RE  HesfPDlgpse e
corfftiing @8 Edrhut: CPomaIHEd b?ﬁhyﬁt@&és@g excellent stability

over time. 10 Pharmacol ogi cal study of form VI thereby
obt ai ned has shown substantial activity in respect of

onlaf B EbDEROYSuP IR 30 G O A 9B, g o

phais@édikicalrfotiglati sisathaEitve of cobbiseas and tpapludibiocdhepdsition, having
maj or. depression, seasonal affective
emﬁ1§6ﬁﬁéﬂ“Y€§?dﬂﬁ%a50ular pat hol ogi es, pat hol ogi es of
the digestive system insomia and fatigue due to
jet-lag, schizophrenia, panic attacks, 15 nelancholi a,
Phamaecﬂbgiealda';tsd:y aérform oV sicraby oObtginethilas spawn, subsiymtabta'cﬁvity in

di sor.ders, |Ie , di abetes, Parkinson'
rosBish OF S(RERIAL P DUy AR SOP GRSt Sneiliog 1 pe established
thaf‘ %e”@tllbs%ce E’@h@ghpm Y tréﬁﬁ‘ieﬁﬁ of @’crgsfsa'slé P HRPREY, drRfety, major
Al zhei mer' s |sease and also in cerebra C|rculat|on

depdessiond seasondlnathertivh edisdriles] @amlﬁova@«tulan pa,ﬂlolpgleap}pﬁélaﬂggles of the
treat nent a .ne.can_be_ use
dlgeﬂlvg e&y&?ﬁl ) dglg?lalﬂlélt é%hglﬁ aflue to hgg Feg, fnzophrema panic a (titacks
mehbhdial @Ppdthdidddrddrg ebeeity,Oinkemmia0 pREy paydhbe [RIEOR®YS, l@ﬁlepsy,
and t hat |t may potentially be used in the treatnent of
diapetpy datkinson’s disease, senile dementia, various disorders associated with normal or
pathological ageing, migraine, memory loss, Alzheimer’s disease, and also in cerebral
circulation disorders. In another field of activity, it appears that, in treatment, form VI of
agomelatine can be used in sexual dysfunctions, that it has ovulation-inhibiting and

immunomodulating properties and that it may potentially be used in the treatment of

cancers.

Crystalline form VI of agomelatine will preferably be used in treating major depression,
seasonal affective disorder, sleep disorders, cardiovascular pathologies, pathologies of the

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

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

15

Crystalline formVl of agonelatine will preferably be
used in treating major depression, seasonal affective
di sorder, sleep disorders, cardiovascul ar pathol ogi es,
pat hol ogi es of the digestive system insomia and
fatigue due to jet-lag, appetite disorders and obesity.
25 The invention relates alsbto phar maceuti ca
conmpositions conprising as active ingredient the
for corgk t jadrériteral fimimavadounfort fidbcutangush ér ofasdloadroinastfitiyn, tablets or
t oget her. wth.one nor e ﬁgﬁr riate, inert and

drag‘ g@%ﬂgs SY 1Iﬁuéhﬁaéletsma g5 m{t?%eér creams, ointments,
derﬁfa 48,1 1hjeOHBle pAGahidhs) UrihRatld Sush Ve aRA chdW@h e
ioned, nore especially, those that are SUI abl e -4-
for oral, parenteral (intravenous or subcutaneous) or

nasal n1n|strat|o lets or drage
g i SEM R g BlE® B pafER SypRh S Risgrder. te
adrin@fiaTion fiuld ARNMLS age BRI FRighBef the paiipRCTIdbdRage varies from 0.1 mg
repar ati ons, drlnEabIe suspensi ons and chew ng guns.
to Irgperdayfip onegiesmges adsrniseationsi ed according to the nature
and severity of the disorder, the 5 admnistration
route and the age and wei ght of the patient. The dosage
The Brargples hiasinBeldwrifustiate the ghveatiolayt domod imitdt infmk &vay.
adm ni strations. The Exanpl es hereinbelow illustrate
the invention but do not Iinit it in any way. Exanple

e [ Kb SR gz apag s legeigide

N-[2-(7-rnethoxy I-naphthyl)ethyl]acetan1de and 36.06 ¢

f i et her ar 0 troduced i.nto a tube. This
078 o0 S neciacl i B gl it hscs af Gharogy! ther ae
intrbatedf iBfo a A1bBOTHIS sudpRRdish qu{élateﬂgat bBilRE (hiSa {elRRraBRE 10F§9°C) for
out. After one hour at 0C, [tration in vacuo over a

2 hpmsogamgr c@oliigade °€ris theh s:al@v@d rqug d\feayrtone per at OFC dfiltration in vacuo

oht ai n racteri o0t d. .
ov RS Tt Pty S PP, P 1 PR R Aty Bhmeting
pmﬁeaﬁdmga dhdl Sol 1R8NV Br flgesowddp W@iaBtiorC didpfahi, asé-0iil &fsing a Bruker
Dsﬁ per anticathode) and expressed in termns of

QRné%t}ﬂ dripctametgr {ecppele apticaiosgland gxpressed inhigimas & dnterplanar
dlS{aﬁl:@EI 30} ggtaﬁ%lt gidt %e&%ﬁr ?ﬁﬁg«g qﬁé}sﬁy E?Jp?@s?%&f‘ Sjcéﬁt%%/e relative

ense |1 ne
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 4.413 10.2
23.69 3.751 59.0
29.48 3.027 14.8

Melting point: 94°C
Infra-red spectrum: 907.5 cm’l; 866.7 cm'l; 852.8 cm’l; 827.4 cm’l; 754.6 cm'l; 734.6 cm'l;
698.4 cm™; 672.1 em™; 650.9 cm™; 611.9 em™; 588.1 cm™.
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exp. exp. (¥ 5.73 15.411 11.4 10.22 8.645 11.6
20.10 4.413 10.2 23.69 3.751 59.0 29.48 3.027 14.8
Melting point: 94C Infra-red spectrum 907.5 cm1 ;
866.7 cm-1; 852.8 crnr; 827.4 crn 1; 754.6 cm 1;
734.6 crn 1; 698.4 cm1 ; 672.1 cm1 ; 650.9 cnf1l;
611.9 curl; 588.1 cm 1. -5-'%5(arrpl e 2 : Cystalline
formVl of N-12-(7-met hoxy-I|-napht hyl)ethyl]acetam de 2
g of N-[2-(7-nethoxy- I-naphthyl)ethyl]acetanide are

Expiplech ! Cistllits famey at V3 iRt T et Reetamide

filtered over a porosity 4 glass frit. ThIS saturated
solution of N-[2-(7-nethoxy-1-naphthyl)eth
2 gt Ani2dé- mgﬂl@@bﬂeﬂ@plébylbeﬂnd]qgﬁem @repfint ukft;brmtOA?-@ enl of a

watzeb/?tli]lglll’gl dmx‘t;urrgz (? 20 tvg rumsee g)l%nsle) e&% n§l ? gsu%)(?%‘l?{{e)n ésn}(-i t%red over a

porbbigy foldiaw B XPHidysatupavd Géfohﬁ!ioflf bACH CEDJ(W-dieﬁQ)‘S(@UILnaphthyl)ethyl]
measured using a Bradcer D5000matic diffractoneter

ace(a@ygg,@rsubmq{qdégtarfégpé)ueaﬁd Oclsbar- e%@@@% hourse exmstalfsation is complete

el .l t

and {Hteaét'oﬁ)i\c/lg(ﬁﬁ:{ éehngsl @ﬁ?a?teqrps?cp%gqg %gﬁg %}%tez%l{agr; A h?gfﬂlli)wmg X-ray

podertdi]ﬁaﬁ‘ﬂ)&t diagtaﬁn Seedsired using -a Tweilker D)SO@DnﬁaQq)c diffiaetodicter (copper
81 731541114 0.22 8.645 11.6

antiggt féee)4an411§(p1§sgi iy terige) 04 1nterplangr élstance 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 4.413 10.2
23.69 3.751 59.0
29.48 3.027 14.8

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

Example 3 : Pharmaceutical composition

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

Compound of EXample 1 OF 2.....cccveivrniiveeininininieniesessesssssseessssessesessnsssssssssssesessssses 25¢g
Lactose MONONYAIALE.........cccevuieireerieiiieeereeteee sttt 62 g
MagNeSTUM SLEATALE ....coruveereiireircrereee et e e e et esr e e sbaeste s s e sraesaesbesareanbeases 13 ¢g

MaIZ SEATCH. ....eeeeeeee ettt s 26 g
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29.48 3.027 14.8 10 Melting point:94C Infra-red
spectrum 907.5 cm-1; 866.7 cm 1, 852.8 cm 1; 827.4
cni'; 754.6 cm1; 734.6 cm1; 698.4crril;672. lcnt;
650. 9crnl; 611. 9cni 1; 588. 1cmL.. Exanple 3 :

Phar maceutical conposition Forrmula for the preparation
of 1000 tabl ets each contaihﬁhg 25 ng of active

i ngredient: 15 Conpound of Exanple 1 or 2

Mt OAEXITINIS, ¢ 1 e seneereneerensersseosesemserensersasensasasesesesserenserensepessaseemseseneessnenpossseseones + 2 29 &
Anbgstrosis rigfaidal Giliea. oo 25 g Lactose 03¢
Pregelat-inised- maize st-arch,- TypeA ...... 62 ::: 4 g
e T g
SEMBHFRD i LHM S @AF-BL +eerrrererrerrrsrurtsrst ettt 26¢g
e ... .....1.39 Mize

hydrous col |l ojdal silica
For?nuléAH)r ¥he preparat?on ofJ 1000 ta%lets each containing 25 mg of active ingredient:

Compound of Example 1 or 2..:.0.onnnnennn 9:3. 9. Pregel atini sed o5
ng?ze stargﬁi Type A 8
Lactose. MONORYLate. oo i errrsssrisstesersscss s scssse s s ssnsssoas . .62 g
Maighésitin stearate........ 0. 9 Stearic acid 13 g
POVIAONE . s is et re e f et i fe e e e P D e S N N g
2.6 g 5 Exanple 4 : Pharnmaceutical conposition Formula
Anhysfrogswollordapsitiea i-on---of--1000--t-abl-et-s--each.-cont-ai-ni-ng- 25 0.3 g

Celﬁqﬁos%fsoaﬁltlril g@célggredlentCon‘poundofExan‘pIelorZ 30g

Steal:ic acid I.J'..'I..l..'..!..J..'L.l..'--I--'--‘-J--'u-l--'--l-n'--'b-J'--'--l--'--\-f--'--l-.--2-5---g..--.-Lﬂa‘-c-t-Q.S-Q-.------- 2-6 g
nonobydr at e

........................................ 62 g
Magnesi um st ear at e
... 1.3g10
Povi done

..... QIQ"Ahhyd}bhélébiibidéiléiiiéé'"""""""""
... ....... 039 Celluose
sodi um gl ycol at e

i ... .. ........... 3049 sStearic acid
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CLAIM5 1. Crystalline formVl of agonelatine of formula
(I): NHCOWw MeO characterised by the follow ng X-ray
powder diffraction diagram mneasured using a 5 Bruker
D5000matic diffractoneter (copper anticathode) and
expressed in terns of interplanar distance d, Bragg's
angle 2 theta and relative ihtensity (expressed as a
percentage relative to the nost intense line): 2-Theta
() d (A Intensity exp. exp. (%9 5.73 15.411 11.4
10.22 8.645 11.6 20.10 49%%. 2 23.69 3.751 59.0
29.48 3.027 14.8 2. Crys form WVl of

agornel atine of forrmula (I): NHCOVMe MO 10 - 8-
characterised by the follow ng infra-red spectrum
907.5 cnl; 866.7 cm1; 852.8 cm; 827.4 cm1; 754.6 cm

: 134.6. C 0098 . 4 cm'l;. 672, L.crri 1; 650.9 em';
1. (é?ft-aén%eﬁ’ﬁ?mfégggﬁm%ﬁ]at}n .]Pf FOcess for the preparation

of the crystalline formVl of the conmpound of formnula
(1) 5 according to claim1 or 2, characterised in that
a solution of agonel atine i HSQR5QPY!

e

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

MeO

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 11.4
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):

NHCOMe

@

MeO
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ether is heated at boiling, rapidly cooled to OC and

then filtered in vacuuo. 4. Process for the preparation

of the crystalline formVl of the conpound of fornula

(1) according to claim1 or 2, characterised in that

agonel atine is crystallised froma water/ethano

mxtwe(SWSOVMLMHVMUm%‘m anbi ent tenperature

wi der high 10 pressure for 24 hours. 5. Pharnaceuti cal
chacotapiosd biycths folbowping Shitgrak sgetrime 90AGr @it ;0866.7 lve”'; 852.8 cm™;

crystalline for | of ; rel ayi ccok di to _¢cla A,
82714{ pornil 2,H4rpe€8]nbir9|3f t6i ol WI%S '40?118 0?9 P 69(99 cm ghn& cm
sghapimeceutical ly acceptable, inert and non-toxic

carriers. 6. Pharmaceutical conpositions according to
claim5 for use in the manufacture of 15 nedi canents

or treating disord of e | ationi nergi ¢ _syste 7.
3. RGO P e PyUsEe CoRETECRFa a0t Be PPl fhfortite 1
AR 6rdidl foh@aiffR N Wr 3¢ CharBetSifised TR dhf aN®Nitfon§ ¢ agohRlatine in isopropyl
treatment of sleep disorders, stress, anxiety, seasonaF

ethérde heajed atdiodmederpidy cordpdio Weand shanditerediindiaenascul ar
pat hol ogi es, pat hol ogi es of the digestive system
insomi a and fatigue due to jet-lag, schizophreni a,

4. Pidbkss fat fhrGlesparattinadtcihe lchyaiall2t fpRev] dfthdiceoarmdad of formula (I)
obesi ty, insomnia, pain, psychotic disorders, epilepsy
wcaine o clapgr kiosreharagiesiees & thal gpmelpgng A jcpystallised” from a

%Qtre{f{gt:ﬂﬁncqi 131?5[ Relniis QPhARSLIMIED of Oa‘iﬂEF{:)lltOfem eraﬁur.e under high

pat ogi C agerng, mgral ne, nory Ss, zheiner's
piessmecssfor 2édpetsr al circul ati on di sorders or sexua
dysfunctions, as ovulation-inhibitors or

i mmunonodul ators, or in the treatnment of cancers.

5. Pharmaceutical compositions comprising as active ingredient the crystalline form VI of
agomelatine according to claim 1 or 2, in combination with one or more

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 treatment of cancers.



