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-1- NEW CRYSTALLI NE FORM | V_{OF AGOMVELATI NE, A PROCESS
FOR | TS PREPARATI ON AND PHARMACEUTI CAL COMPCSI Tl ONS

N Mﬁ i %Z? i

| IT
phar maceuti cal conpositions containing it. 5

Agonel atine. or N-[2-(7-nmethoxy-1-naght hyl ) et hyl
e SHRPE e S [aieo DR A TRV Al Ptk gx 120
methdigeieshphthylRenlaeettaide| 6 haaiitg :of being, on the one
hand, an agoni st of neiatoninergic systemreceptors
and, on the other hand, an antagoni st of the 5-HT2c
receptor. Those properties confer activity in the
central nervous system and, porenggpeei ally, in the 10
treatment of seveyg,depressign, seasonal affective

di sorders, sleep di SOREERS axdi ovascul ar

pat hol ogi es, pathologiés 0 s digeskﬂve system

insomia and fatigue resyFthpg from jetlag, appetite

di sorders and obesity. Agonelatine, its preparation and

its therapeutic use have been described in European

Pat ept . Speci fication EP 0 447 285. 15 In view of the
2 Prijfest fogits Brepazatiop ap@ah%ma?w%alcf@w@alﬂays ORIAREE Been

important to be able to obtain it with excellent

purity, with well defined crystalline form perfectly
Agommatiodu ot bV-42-(7-wibthrxyalsnaphiled)etttyljesdtiride.s hesalvalbble pharmaco-
1 .gﬂagacteristics interns of fornulation and
OBEHPIPEI St Iy stable to allowits storage for |ong

periods w thout particular requirenments for

tenperature, light, humdity or oxygen |level. 20 )
Indqudtibhas tBp elonbleckaingnoifpeine, 4u7the 35 deré ranmsenish ef melatoninergic

A A . T

propepfiesS@eddrf ¥cilviy 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 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,

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



10

-2- 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 agonelathne to be obtained in a
wel | defined, perfectly reproducible crystalline form
that especially exhibits 5 valuable characteristics
for forrmulation. Mre specifically, the present
condifiiRMok %tﬁﬁhat £ dcPatinBEnCL YShRkak REhLDE Thd¥ HardeRistics in a
conpound of fortula (1), characterised by the
reprédicibdsvinagnggowder X-ray di ffracti on di agram measured
usi ng a Sienens D5005 diffractoneter (copper
anti cat hode) and expressed in terns of inter-planar

The %p%‘hé‘ﬁﬁ @af noR' @Y81Pe@RAHS FnitRek %rodeﬁg #Rs koL dmelatine to be
relative intensity (expressed as a fercentage of

obtairied imaswell deforedeperdse)ly Zepthducablé ):rxsta@lx)e opmdthalj especiadhyexhibits

4.8 10.16 8.703 68 10.51 8.409 9
Value‘égﬁﬁéf%@t%‘isgmi Or]fgfgné%“%n 288 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
More specifically, the present 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 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

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

compound of formula (T), which process is characterised in that agomelatine is heated at
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24.77 3.591 24 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
conpound of fornmula (1), whigh process is characterised
in that agonelatine is heated at -3- 110C until the
melting be conpleted, and is then rapidly cool ed
between 50 and 70C, and maintai ned for about 5 hours

j i sat.i . . t& Qi o
0 AU A b AT 0 gtk ags i Bi ) Bl
and hintgihalr foresut 5 talirsfao 7040 aitil onstaliésationy a consi st ent and

reproduci bl e conposition, which is 5 especially
advant ageous when the fonnul ations are to be used for

1 NSt ald iigal i+S ;
A e
phargisbstt@al foamumtbns/hiwng A corsgedtandf reproduciblet cahpasgionpwich is

system and in respect. of . mcrociycul ation, enabling it
espepiglip A iagP o thh IATEHEORT FELaPbS Pied (phpl fapigietration.
agonelatine is wuseful in the treatnent of stress,

sl eep disorders, anxiety, severe depression, seasonal
A phemadchgical studiysof der $ornt dVdsm\dtinddahap alehonsigited that it has

at.hol ogi es of the digestive syste I nsommi a.and
subsfaptial, ac }ﬂ]g}é i,y rngFcftaé)? ﬁ“@hl‘:%ﬁrﬁw us pﬁgﬁtle%l {ftufl agksr’espect of
micrdeiranalel EdbLiapRad bt establissed thef e cAReSlitd/forh TYWMEEmelatine is
ain, psychotic disorders, epilepsy, diabetes,

usefph ik ithes bpatmend p§ stigs, skeepidisordreneaiiady, yaefcodepression, seasonal
i.sorders._as i i I OgL.CA s
S 0 ALt PR g PR 08 By s,
insofﬁﬁrﬁi? Igﬁki gﬁf@b rdle ®i Jetlag aschivopletesiar geis . atlacks] SmelmmdhbBa, appetite
_fie of activity, it appears that the crystalline |V, .
disofdsiin QHESiAl JEMBRIAN B2 RHFEOLS SHFOTa.1 FRETep B o ARG dfriinson's
' . £t _ i y o Al _
o AL e OB L RORILR M Y 8 i
migiaisee therharyulss, i Alzhbiendr's efiseneentandf inc eerelenak cirthlgtion disorders. In

o R B T o QTR b O RS e e
in d egtdmentdi Ordens, SRR SHAEHS, haAr ShIMasCiuhiditing and

pat hol ogi es,
immunomodulating properties and that it lends itself to use in the treatment of cancers.

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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20 insomia and fatigue due to jetlag, appetite
di sorders and obesity. The invention relates also to
phar maceuti cal comnpositions conprising as active
ingredient the crystalline formIV of agonel atine
together with one or nore abéfopriate inert, non- toxic
exci pients. Anong the pharmaceutical conpositions
according to the invention there my be nentioned,
mhe B8 EPELAAgh A3l AU AL 00/l e,
the EThisir&idnabhennd ttiedh @ S1doreightagfaRs patign@ nileatsage varies from 0.1
subl ingual tablets, gelatin capsules, |ozenges,
mg tg s ey i} @ OTGREAREMIBF ARt s, dernmal  gel s,
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
di sorder, the admnistration route and.the age and
The Fepgples belowrHusyists Bainverhen bydogiot iani &8 #90kM0. 1 ny
to 1 g per day in one or nore admnistrations. The
Exanpl es below illustrate the invention but do not
limt it in any way. 5 Exanmple 1 : Crystalline formlV

PRAE3sa SR AT TSRS T i

at 110C until the nelting be conpleted, and is then
rapi dly cool ed between 50 and.70C, and maintained for 5
100 lgafi"\6{ 2a¢7-ma Guirmaphtbylyeshyd]abétemidecme heated @l §iGImtilithe melting

form IV gbtained.is characterised oJ-he follow
be oyt o PR KB G Car agt i sk Pt dor S hows a
70°SugiBpsstARAE6n . diiefdrpedlipneloah TV i$ Chandtétsal boae) following
and expressed in terns of inter-planar distance d,

powBpra¥geisdiffrptien diagres, ancasirad aF5g fyPigRMSILI 0P djfEractometer (copper

.1t i X ; t
o HEAH AP § SR IR e o
intelg-s%@/ éag&gdl)aglfg ﬁ;ztgr&ﬁy Bexpiddsedbasq. pOidntige oflfhe niosBintNSe 1Ay) :

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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16.75 5.288 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 24.77 3.591 24
25.57 3.481 13 27.06 3.292 27.95 3.190 11 -5-
Exanpl e 2 : Pharmaceutical conposition Formulation for
the preparation of 1000 tablets each containing a dose
of 25 nmg : Conpound of Exanple 1

..............................................

Com RIS S R AL e 25 g
Lactose MOROBYArate. . i msermeiessescmtammsesimstamsesenssemssemesesnendon3.. G M 262 g
starch
Magnesium StEATALE .......vuiurisinresisree st 13g
e e e e e e S L L L L R L L L L L L L L 26
MalZZGGStagICh NEl't odextrines 5
MaltodeXtrines. . .ccoeeernene S S 9 g
e e b f 4 e ge e e e e 94¢g
Silice; qql]@gi_al a]galdf%’isdai""aﬂhyﬂr'wus ........................................................ 03¢g
Sodi tarch glycolate type Ax. i i L i i et e b S L b L
]Pg%ééé.géé....ﬁ? ............... 0.3 g Sodium starch s
Steagh REIGL.At 8. LY P Arerrierieieieicictcie s 26¢g
i ... ... ....... 4910 Stearic acid
Example3 : Bhormacouticalcampostiioni cal conposition.
Formul ati on for the preparation of 1000 tablets each
contai ning a dose of 25 ng :
Formulation for the preparation of 1000 tablets each containing a dose of 25 mg :
Compound of EXaMPLE 1 ..ot reesisisssassessssenssssesssssesssssssassens 25 g
Lactose 3 01010011481 211NN PO 62 g
MagNESIUM STEATALE ..eeveerereereeereeeree e sttt ense e s ass s s ne s e ss s ne s sae s e e baessnnens 13 g
POVIAONE ....ecveiteeeeieieeeeere et e e ettt ee e e s bt ssae e s e e nseensasessesaesesne s e s be b snenenenessneenn . 9 g
Silica, colloidal anhYAIrOUS c..ceeveereeeereeeerereee ettt 03 g
Sodium cellulose IYCOIALE .. coeeeieeieeecee ettt s 30 g

N JE=T: 1w TR 103 [« OO OO 26 g



Conpound of Exanple 1

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

Lact ose nonohydrat e 6
.. ...... 829 15
Magnesi um st ear at e
.. ..... 139
Povi done CLAIMS

..... ggS|||Ca,co||o|da|anhydrous

orm 1V of agonel atine

m char®ct erised by the

foll owi ng powder X-ray di i on di agram neasured

using a 5 diffractoneter (copper anticathode) and
expressed in terns of inter-planar distance d, Bragg's

dhagiceerided betthe folidvang ipbwdand-1agl dffraction rif agresi,t measured using a
.expressed as a percentage with respect to the npst.

41ﬁ#9ér@éet?ra@¢yp@erﬁﬁe@%hqc§e> a0 BFPTRISEE AR FArps of er-piggar f&l%ﬂnce d,

ﬁ’ragé‘s %H%lé 2 iBta ﬁgerijs@cé 8nd 6& nﬁ&rsﬁ% é@){éﬁ'&gecpas Q—%el%gntage with
5.818 2 16. /5 5.288 39 17.41 5.0 0 18.034.915

regtect 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 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 3.501 24
25.57 3.481 13
27.06 3,292 6
27.95 : 3.190 11




10

15

2.

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 -7-

2. Process for the preparatign of the crystalline form

IV of the compound of formula (1) according to claim1,
characterised in that agonelatine is heated at 110C

until the nelting be conpleted, and is then rapidly

. : b .

R 15, MRl P S o PEpiot R Y Bl por Blu a0
acoomgiogito ickaim tochpracéntgddn thait dgomelatige delihesmtd at 110°C until the

I B R B 1 oAl e ACEL O ey
fRCHORE $Rbis at TR untlQRystPdafiofdr i €rs. 4.

Phar maceuti cal conpositions according to claim3 for
use in the manufacture of a nedicanent for the
i.c disorders.

t t f |.at i 10 S. ]
. Pl R oo COPRTIGE 46 GOvR IMaradet caySialing Gm TV of

a%kr%ﬁeliaﬁ'né %o@ﬁ%ft@ﬁfaﬁﬁﬁ, ] c@mbﬁﬁ%r?@vﬁﬁanefo?.rm&g%halmaceutically

eat ment of slTeep. disSorders, stress, anxiety,
ageeptableainest herctaxiecartdexsor ders or severe depression,
cardi ovascul ar pat hol ogi es, pathol ogi es of the
di gestive system insomia and fatigue due to jetlag,

Phgiacoftivat Rb@pofabns addokdfk o TBMANTHOLERn RPRAEh&ure of a
di sorders, obesity, insomia, psychotic disorders,

megiqapsat for thefprafragnt of meteiprinergindisordersease, senil e
dermentia, various disorders associated with normal or

Pharmaceutical compositions according to 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, pamc attacks, melancholia,
appetite disorders, obesity, insomnia, psychotic disorders, epilepsy, diabetes,
Parkinson's disease, seﬁile 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.

A use of a crystalline form IV of agomelatine as defined in claim 1 in the manufacture

of a medicament for treating melatoninergic disorders.

A use of a crystalline form IV of agomelatine as defined in claim 1 in the manufacture
of a medicament for treating sleep disorders, stress, anxiety, .seasonal affective
disorders or severe depression, cardiovascular pathologies, pathelogies of thé digestive

system, insomnia and fatigue due to jetlag, schizophrenia, panic attacks, melancholia,

_ appetite disorders, obesity, insommia, 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.



pat hol ogi cal ageing, mgraine, nenory |oss, Al zheinmer's
di sease, cerebral circulation disorders, and also in
sexual dysfunction, as ovul ation |nh|b|tors

i nvnunonodul ators and cancers. 6. A use of a
crystalline formIlV of agonel atine as defined in claim
1 in the manufacture of a-gedicanent for treating

nmel at oni nergi ¢ disorders. 7. A use of a crystalline
formIV of agonelatine as defined in claiml in the

8. g?gijg ﬁﬁnléri% %y Bf Iagnx e{ﬂ?@taccfo?cﬁm% t? %ﬁ%ﬂ%g Sslklsgcgntially as herein

10.

11.

ress

dé@ﬁbeltwsth oefemﬁw@fo@ng}mmpm thereofcar di ovascul ar

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

insormi a and fatigue due to jetlag, schizophrenia,
b@es?ta{:&)‘f&ﬁ (f@llaﬁ'ﬁ"? hétﬁntlallg%g AbdelPa LSO dld\%[tﬁ reference to ary

obesity, 'nsofm psychoti c disor ers, ep

dMnMﬁeéxxaﬁParklnson s di sease, senile denentla

various disorders associated with normal or

pat hol ogi cal agei ng, mgraine, nenory |oss, Al zheiner's

di ﬁ%ﬁ%ﬁeeuﬁ@ﬂ%?@osﬁbﬁ %%!J:(ﬁﬁin%r’[o oy E{ﬁfsﬁmhﬁ'i‘_;d a8h&Rinl described

sexual dysfunction, as ovul ation inhibitors,

wiefsrande kaaryrexamplethersnfer s. -8- 8. A crystalline

form N of agonel atine according to claiml

substantially as herein described with reference to any

Axasdkceordtigrte @faim® orRlfiHDT eaisst-mGally 8 Rieln@esdrieMwith reference

substantially as herein described with reference to any

toanyrempietiesel. 10. A phar maceuti cal conposi tion

according to claim3 substantially as herein described

with reference to any exanple thereof. 11. A use

according to claim6 or claim7 substantially as herein

described with reference to any exanpl e thereof.



