10

15

20

-1- NEW CRYSTALLI NE FORM | V @ AGOVELATI NE, A PROCESS
FOR | TS PREPARATI ON AND PHARMACEUTI CAL COMPOSI TI ONS

CONTAI NI NG WICRA& IA EEAGE B O AGoNIf ,new
R

N a process

phar maceuti cal conpositions containing it.
Thﬁ%g& l(t ?ﬁ‘}rfcgltﬁ ﬁ%)%%/l-a&e-s ntglpah{l v3‘/’I r}éstt af%]f/ﬁ g%e £1\rfriO ea,goﬁlglsame’ or N-{2-(7-
methakyrhibhphthyidethpiaetarodd, offorpbp@y 1 i es. I ndeed it has

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

agoni st of nelatoninergic systemreceptors and, on the

ot her hand, an antagoni st of the 5-HT2c receptor. Those

properties confer activity intheNg@Ma al nervous

system and, nore @gpecially, [in the 10 treatnent of

severe depression, seas ective disorders, sleep

di sorders, cardi ovascul ol ogi esyy pat hol ogi es of

the digestive system i Nz and fatigue resulting

from jetlag, appetite disorders and obesity.

Agonel atine, its preparation and its therapeutic use

have -been descri bed in European Patent Specifi.cation
S 05 o e Y Ry e s GO B Tl e of

this conmpound, it has been inportant to be able to

obtain it wth excellent purity, with well defined
Agqipglating |or W¥-[Rd7 rpethent baephthylgtndtaeionids, hamhiatdables pharmaco-

r hi bits val uabl e characteristics in terns of
bg?%ﬁ%%%ﬁ%%bn and sufficiently stable to allowits

storage for long periods w thout particul ar

requi repents for tenperature, light, humdity or
hd%f—%&@ é%ﬁ ublerigatrg ahpeingeen fhecenei hsnd.om agonisy of g&latoninergic

j e pr [ 0 af | i L ght

Sy RS o R PRt AP JOEEE e Bef i Resrgtor. Those
propdrats deodemectivigoss tho tersip aiefyouk hgystem 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 European

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 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



10

-2- conditions for obtaining agoinclatine in a form
that exhibits those characteristics in a reproducible
manner. The Applicant has now devel oped a new synt hesis
process that allows agonelatifpe to be obtained in a
wel | defined, perfectly reproducible crystalline form
that especially exhibits 5 valuable characteristics
for forrmulation. Mre specifically, the present
conldtiRB8t foP Bbflial @S otnelating if fay &rdl tHah %Xﬁlgftfntﬂ_\ée thafahf%nsncs ina
conmpound  of fornmul a (1), characterised by t
repfasiubible mgnnsowder X-ray diffraction di agram measur ed
usi ng a Sienens D5005 diffractoneter (copper
anti cat hode) and expressed in terns of inter-plariar
Théj ?f)ﬁ(ﬂi@l@ hs n® WePelSpaNY h@w?syﬁtlﬁg§1§prdc@§secﬁ§t' d6waNomelatine to be
ative intensity (expressed a percent age of
Obtﬁlﬁéd tros wellrdedingd yilpr 6ph@¢ualbdie Gm(}tallmbénswhaexgpecmidp exhibits

504 17 16 8.703 68 10.51 8.409 9
V”ﬁ%ﬁ%§m§“§3§ :%rf§n¥é£§m288 39 17.41 5.089 60 18,03
4.915 100 18.81 4.714 71 20.48 4.333 37 21.61 4. 110

16 23.27 3.819 11 24.04 3.699 26 24.27 3.665 42
Mop¢speyifigaliyy thepresent invention relates to the crystalline form IV 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 intensity (expressed as

a percentage of the most intense ray) :

2-Theta (°) d (A) Intensité
exp. exp. (%)
5.04 17.524 8
10.16 8.703 68
10.51 8.409 9
15.22 5.818 28
16.75 5.288 39
17.41 5.089 60
18.03 4915 100
18.81 4.714 71
20.48 4.333 37
21.61 4.110 16
23.27 3.819 11
24.04 3.699 26
24.27 3.665 42
24.77 3.591 24
25.57 3.481 13
27.06 3.292 6
27.95 3.190 11

The mvention relates also to a process for the preparation of the crystalline form IV of the

compound of formula (I), which process is characterised in that agomelatine is heated at
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25.57 3.481 13 27.06 3.292 6 27.95 3.190 11 The

invention relates also to a process for the preparation

of the crystalline formlV of the conmpound of formula

(1), which process is characterised in that agonel atine

Is heated at -3 110C until the nelting be conpl eted,

and is then rapidly cool ed between 50 and 70'C, and

mai nt ai ned for about 5 hours at 70' C until

LLi . N e ¢ .

OB 2 e AaRariaes fl, BB AL 4By e s
andahaintuicd fbi amht § dows laa?0Wheithamistaflisatieransi st ent and

reproduci bl e conposition, which is 5 especially

advant ageous when the fornulations are to be used for

0 1R :at 1.0 : [ St Ofy, .t :
AnpAR B of! Gl bl SRYAEAP SEROR, Pk 1, 8 e Meparation of
phasmbetusicdli fatmaetionsi apingna cesyeatt anfl reprededbler @mpoeitisnuwhich is

systemand in respect_of _mcrocircul ation, enabling. it
PO bR apaB s H@J&gﬂwrmﬁ@tle?%@ 10 b wred oy orp adngpistration.

agonelatine is wuseful in the treatnent of stress,

sl eep di sorders, anxiety, severe depression, seasonha
A pirraédegicalestdilys afdées formaidi sov abidedr hpatdhmbogiages], that it has

at hgl ogies of the digestive tem insomia and
Pt SNGE o <SPt SEh SEHE CHFIEUSp ARG adtdoks Fespect of
mid¥diRNRABH,| habidietd bSest£HBIAARAIThe ORSRI NG fob N P BRh@melatine is

pai n, psychotic disorders, epilepsy, diabetes, _
usefygriki e dreatmend efesizass, sleen isonflerse ankigly, \agvérgudepression, seasonal

l.sor ders_associ ated,wt armal o at hol pgj cal. ..
o P %S o PRSI by RREE aDaBRlalr oE U At svotem.
ins@fial mdcREgHy dle e rjedgatstinophr&4, s attiickhD nkbhdia, appetite
field of activity, it appears that the crystalline |V
disqrgersy gbesiiyo MsPBI 4 D3 nPIyEhQlise disondarsy (epllepwyadiabstes.oParkinson's
_ _ ti O . ation-inhibiti _
o3 RIS, B Aot a5, A O Pl i secine
migraise| fnetmoryudessj Altheemersedisemn) and g aresdia. cifdidation disorders. In

rystalline formIV of agonelatine will preferably be
am@?ﬁeﬁ_ﬂf{%wa dLARRSRTS ﬂé‘i‘t%%ee%?téf ing £ fgB 06 AzoBeladds i be used
in ahf eelhiifenfi 80 d8fiar & EERGIhSOLIEr 7. 1Had" %ﬁﬁﬁ%—ﬁhﬂ{iﬁng and
~ pathologies, 20 insomnia and fatigue due to jetlag,
immappetddubtidg poapdaies and thad Bdsids ytselTtoeusenw et traammers lofitasers.

al so to pharnmaceutical conpositions conprising as

active ingredient

The crystalline form IV 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 IV 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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the crystalline formIlV of agonel atine together with
one or nore appropriate inert, non- toxic excipients.
Anmong t he pharmaceutical conpositions according to the
invention there may be nentlgned, nore especially,
those which are suitable for oral, parenteral 25

(i ntravenous or subcutaneous) or nasal adm nistration,
tablets or drages, granules, sublingual tablets,

Thégﬁée?&l' cﬂ;ts %p%ﬂlb% daﬁt&% F"ln&e&lﬁﬁg% { egsalggrg :aulérgg} ievglﬁa\g of the disorder,

thedidinikatltensuspens ltl%@ge&aﬁhd viiShirifeBs phleat. dRedesagevAries 6m 0.1
useful dosage can be adapted according to the nat ur e

mgipd gnee dawipegrietoy mgEe adEIngStEEea®Rr, the adninistration
route and the age and wei ght of the patient. The dosage
varies from0O. 1 ng to | g per day in one or nore
adm ni strations. The Exanples below illustrate the
invention but_do not |imt it in any y 5 Exanpl e |
Th@iw@pq bedew alsiraiehemvention but do not limit 1 in any way.
N-[ 2- (7-met hoxy-1-napht hyl ) et hyl | acetam de 100 g of A
[2-(7-methoxy-1-iiaphtliyl)ethyl]acetarnide are heated
at 110" C until the nelting be conpleted and is then
ra |dly(§$ots %ftmeen 50 and 70" C, and pmi ntai ned for
_@E&k ystahimedogm BY ofNyl2r(@rmethaxy-drnaphthylethdiaspianpide
form TV obtained is characterised by the follow ng

powder X-ray diffraction diagram neasured using a
100% efi¥r 3-(DEoBo X I ﬂa@dm)qﬁlyﬂace@mﬂp ere lieBtednt il beChoid the melting

be %nd é‘%x‘g absletgerlélrgﬁq F R ol %If L erq(ﬁangﬁggq ‘t_ll?a\rl;l%gmed for 5 hours at

70°CNir@iD aﬂytsmul(sﬁmr ghS @%t@ﬁm@ e ceRbRgRd @f cﬂaﬁ%teﬁ@éd by the following
intense ray) 2-Theta d (A) Intensit6 exp. gf

powder Kouy gliffragiongligerapgmeasuradousng 8SiwognoD5a% Qlﬁf@tcén@e%opper
ant&?rhgd'ae) an%8§xp§§s,sec11¥n A%éhns QP %ﬁgrqplal:ll'a% (%stanceg& 5Braggs angle 2 theta,

intensity and relative intensity (expressed as a percentage of the most intense ray) :

2-Theta (°) d (A) Intensité
exp. exp. (%)
5.04 17.524 8
10.16 8.703 68
10.51 8.409 9
15.22 5.818 28
16.75 5.288 39
17.41 © 5.089 60
18.03 4915 100
18.81 4714 71
20.48 4.333 37
21.61 4.110 16
23.27 3.819 11
24.04 3.699 26
24.27 3.665 42
24.77 3.591 24
25.57 3.481 13
27.06 3.292 6
27.95 3.190 11
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18.81 4.714 71 20.48 4,333 37 21.61 4.110 16 23.27
-3.819 11 24.04 3.699 26 24.27 3.665 42 24.77 3.591
24 25.57 3.481 13 27.06 3.292 6 27.95 3.190 11 -5-
Exanpl e 2 : Pharmaceutical copposition Fornulation for
the preparati on of 1000 tablets each containing a dose
of 25ng Conpound of Exanple | ......................

Co@o{ﬁngﬁfExample' L L L L 25 g
Lactose monohydrate.....c....r.s.. b e e e e e B e e e fe e ettt ¢ 0 02 €
MGG ARG T NG -ttt 13 g
Mai.zf: starch ..... 9 926
MalBidekttmes col.l.oi.dal...anny.drQuUsS......c.cccooooeeiccincceeeeceeee 9 g
Silica, colloidal anhydrous ............c..cc.cciiirneane, 039 ...... Sodi-um-starch 03¢
SodZtny SREALEYANRE DE A oo eeee g
SHCATIC.ACIA -roarvveaerevrnesesersene vl 10 SLEALLC ACL e, 268

2.6 Exanple 3 : Pharmaceutical conposition Fornulation

for the preparation of 1000 tablets each containing a
Exameple 307 Pharmgeadinsbeempesiti®xanmpl e 1

... 29
Forrheleticsfor e pebyaia@t ¢ 1000 tablets each containing a dose of 25 mg :
COMPOUNT OF EXAPIE, I ..efieefiesieiopppse s iesepepri 62 ks 35
Lad%@&ﬁl%ﬁbﬁ%até!.??.‘I.?!.t..? .............................................................................. 62 ¢
MAGESILM SECATAE ... rvvrmve oo mrsscsemerso kBB 13 g
RS T
Silica, colloidal anhydrous .t.:.c.tmree D Do e 03 g



Silica, colloidal anhydrous

2.6 g -6- CLAIMS 1. Cystal AjyiQ form IV of agoinel atine
of formula (1): N14COwe =-Cs (1) characterised by
the followi ng powder X-ray diffraction di agram
nmeasured using a 5 diffractoneter (copper anticathode)
and expressed in terns of inter-planar distance d,

. % B9 lI@o%aE&ﬁEIQﬁnécmfgﬁ‘ﬁﬁlEYD&.‘nd relative intensity

Xpressed as a percentage wt respect to the nost
intense ray) 2-Theta d (A-) Intensit6 exp. exp. M
5.04 17.524 8 10.16 8.703 68 10.51 8.409 9 15.22
5.818 28 16.75 5.288 39 17.42 5 Q880ke 18.03 4.915
100 18.81 4.714 7]%3220. 48 4.3B3 37 21.61 4.110 16

23.27 3.819 11 24 : a%é

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 (°) d (A) Intensité
exp. exp. (%)
5.04 17.524 8
10.16 8.703 68
10.51 8.409 9
15.22 5.818 28
16.75 5.288 39
17.41 5.089 60
18.03 4915 100
18.81 4714 71
20.48 4333 37
21.61 4.110 16
23.27 3.819 11
24.04 3.699 26
24.27 3.665 42
24.77 3.591 24
25.57 3.481 13
27.06 3.292 6
27.95 3.190 11
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24.27 3.665 42 24.77 3.591 24 25.57 3.481 13 27.06
3.292 6 27.95 3.190 11 -7- 2. Process for the
preparation of the crystalline formIV of the conmpound
of formula (1) according to_glaim11, characterised in
that agonel atine is heated at 11 O C until the nolting
be conpleted, and is then rapidly cool ed between 50 and
70' C, and mmintained for about 5 hours at 70'C until

. Blo¥skabl s @héffation oF thERAfEMERUhA TN SORPesmbbaSof formula (T)

conprising as active ingredient crystalline formlV of
acauivey tt ¢lhine lacbardiriepd i bphpganelating is depicAaati 1dA Givphl the

ong. or nor e, phar maceyt i cal ceept abl | PRIk s
" 1_ng59§ iceme]g? . 81? 15 hen ﬁﬁbd}%&%ogﬁcf?ég‘g?&c%) n%AOSI tlbbﬁ%d maintained
£ 906 isutsout G0aT thtid criQhllisgRni N t he manufacture of a

nmedi canent for the treatnent of nel atoninergic

di sorders. 10 5. Pharmaceutical conpositions according

| ai f [ he. f actur ) i
PSR %ot BT ALY Bl RSP v o

ers, ress; anxiety,
fle RESAGI t6e]aifi $.0MARNDHIi08 S¥iEH endlepmessplammaceutically
cardi ovascul ar pat hol ogi es, pathol ogi es of the
gicgeigblesigert. ypatterc afEdhnm a and fatigue due to jetlag,
schi zophreni a, panic attacks, nelancholia, appetite
di sorders, obesity, insomia, psychotic disorders,

. PRirhepsiicaldt@hgdséons Iechididg s olains 3disessen thenndnafacture of a

denentia, various disgrders associated with normal or
E@@ﬁ@ﬁ@&ﬁ@ameﬁﬁémﬁﬁ$Oﬁﬁﬁﬁﬁﬁﬁ%?gﬁ@ﬁﬁF ™ 0ss, Al zheiner's
di sease, cerebral circulation disorders, and also in
sexual dysfunction, as ovul ation inhibitors,

. Pharmmoemidall edropasitienscaccamioeg & claim 3 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, insomnia, 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.



