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-1- NEW CRYSTALLI NE FORM V Of. AGOMELATI NE, A PROCESS
FOR | TS PREPARATI ON AND PHARMACEUTI CAL COMPCSI Tl ONS

CONTAI NI NGz chﬁs”PAEﬁNE ' Vi@ A@b 1513 &?Nﬁ: new
crystalline foryp¥fipgdp g 7 met hoxy-

| - napRINGY el ‘I‘i‘H‘Aieco

MeO a process s prepara ion ande%harnace
conposi tions containing it. 5 Agonel ati ne,
TheN\brbsen 7rveBfidi0Xlates R@Rhh&Y |chptdiite] Reat Wbl Egoﬂ‘jﬂstme, or N-[2-(7-
val uabl e pharmaco- |ogical properties. Indeed it has
methéwy- Houthhy et laceamidepaf fognulafDt he 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 iR _the central nervous
system and, nore especi allly, iNCONE 10 treat ment of
severe depressMe 3 af fective disorders, sleep
di sorders, cardiova at hol ogi es, fathol ogi es of
t he digestive syste ia and fatigue resulting
from jetlag, appetit I'sor ders and obesity.
Agonel atipe, its preparation and its therapeutic use
have been described in European Patent Specification
g,%%ér £ 8tithindls v al ue of
ap%%%éﬁ%C)mﬁﬁgﬁas%ﬂgﬁyggﬂ%ﬁw?obeam%to
obtain it with excellent purity, with well defined

Acadaie srnigeid bafohsr soeian SRR, et R phhrmaco-

loggbﬁﬁgﬁéﬁépn and fornulation and suff|C|entIy stable to
all'ow its storage for I ong periods w thout particul ar
ieqwrammS for tenperature, light, humdity or
0X n_ lLev & fl.cakl S
inc L o A i ey S oo Lk o in pleslf ftaoninergc
systen® P&eptofst afd, |cﬁhgtlfer otiver’ hivet, hﬁ)@)ﬁtdgoﬁlet bélien 6—H’FQV\EV@tQI Those

that document does not sgeCif t he
properties confer activity in the cenfral 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 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 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 n 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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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 agonelatife to be obtained in a

wel | defined, perfectly reproducible crystalline form

that especially exhibits valuable characteristics for

' i f I [ ol :

Bt AT Bl AR PO R R pBRES that ol cebiaspe 1o be
obtsthed ocoapeilridfinéd, qfeliﬁcti}rrtdp&xfubl)ble clystalhiat doins €t bypetially exhibits

valegia oo B e BBuSen W T UGy (Copper

anti cat hode) and expressed in ternms of inter-planar
di stance d, Bragg's angle 2 theta, intensity and
Moredpatifieally, thepssdny irfvexporesdaes mshe arpealitenfoagey of tHehempound

o J3 e R B v il B S 1B R

usn% a IeReRAB 5865 dﬁﬁa%m’éte’?d(@o aﬁﬁca@l?od%%%gg e;:ﬁwssjca 1%5terms of
939 100 18.88 4.697 65 332 24 20.99 4.

inte34lamaBdB@Ane: §53raggs apde 424thsta79.2311316y aiRUrePRive .1ﬁ61$s115&expressed as

a pézrgén]faogesd f %6'65111% s% intense ray) :

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 5329 19
17.95 4.939 100
18.88 4.697 65
20.49 4332 24
20.99 4228 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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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 fornula
(1), which process is charactgrised in that agonel atine
IS subjected to a nechanical grinding which is said to

be "of high energy". In the crystallisation process
e t
TASSEENIONLD e PURRL ML ol BRI S8kl om v

of fhleconpoend iadnformulat @ veltislo ptaesnst taracprsedss tharagbhelatine is
repar, of crystall.ine formV of the conpound

h
hea f‘%‘Pﬁu‘lF%nl(li‘)e tlwi%%a Pt dBEediatelha PRl 13 r TRy ieﬁm@wafre and
mmﬁﬁoq{p%{lﬁ%r ansf?na{lls udABA) @fjmyﬁﬁl'hhe @&{H)ercogﬂohh@ gf el (1 ? freshly

I mredi atel y pu at roonftenperature and” sinultaneou
preparsdral dddef) and itheymodture iy stoddd vuntié cfystatisMiof iscompletand  of

ornula (1) freshl . prepared i s added, and the .
Prefif3lLr & SeoURLaRTITRI S JorsrIRestiing: o 8 Surghap @gomelatine
wilPb&hskhabdit 10t that second crystallisation process

according to the invention, agonelatine wll be nelted

Theaamdurd Gf cifststallarenionn %ﬁd@adyisﬂmtISBMdfmomMa@ddﬁng tontht: astention
econ ardin

wilD SRR B CER e RO ChE Pnb il Fiob B Sotim s ypient

In ABORORL bﬁ@ta‘ﬂ&%‘aﬂ&i rokBssl kcbldls 60N eafiySlifld pSuableod use the
process accordi ng Fo the invention, it is possible to

comg@ndﬁéformﬂm@h@mamﬁdbbﬂmpracqss) obt ai ned by any
process. An advantage of obtaining that crystalline
formis that it allows the preparation of

An plisan@ge Wi ctahinfrgr that akystndh@tings ahatoinsdlldivgnthe dst€paration of
reproduci bl e conpgsition, which as a result exhibits
ph%ﬁ%&ﬁ?@ feraylaliqns axing ascoppisiericng Teprognaibls|conipesitioh;vdch as a

resil® &R %lluéfb e 1&13?&9: &{Hl@ég GRURMb Sk tdﬂ@olkﬁ&%ﬁ% OYSespecially

are to used for oral adm nistration

advphtagaras (Whag itleaforiatilatdynodre tdiee dsed for\braledohitiatratech. has
denonstrated that it has substantial activity in
respect of the central nervous systemand in respect of

A PSR R61dpfdal &LHPBT 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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enabling it to be established that the crystalline form
V of agonelatine is useful in the treatnent of stress,
sl eep di sorders, anxiety, severe depression, seasonha
affective 20 disorders, cardipyvascul ar pathol ogi es,
pat hol ogi es of the digestive system insomia and
fatigue due to jetlag, schizophreni a, panic att acks,
Thé%kféﬁﬁ)ﬂ%laﬁ?s a%rtgtﬂhﬁﬁnﬂbﬁﬁfafj%lﬁ osHRAGR to gsdg B ingredient
pai n, psychotic di'sorders, epil epsy, ete
the Bayskallnmaofo‘rm i cﬁmmelmiaitdngthed enénbna pr vrwri: capiisropnate inert, non-
di sorders ,assoc d W th. ?grna or patho

o PR v G SEC PRABHG Y R L OB PHE ATROTSIGE & i dgention thee

ma?'m: 'nrﬂanﬁ@ﬁ&prﬁiloré”eﬁﬁéé Al Qo $Mdefe shlaiBofoResraf, | Slrbhteral
of 25 activity, It appears that the crystalline V form

(intfvengs et aubcnéamm)ber used adminksratiowatabiaty oroﬂragmsuaranules,

St i i.on, that has ovul ati on-inhi biti
s GO B P CaPsir Ta7GeetsnRUPTORETT s, cloaids Siimentp, dermal
geld, Pjbisolé rebﬂt%tlbﬁseﬁhﬁ%% Qlsp GRINHE afd dﬁﬁﬁe@iﬁ@bﬁt&s‘ ne
formV of agonelatine will preferably be used in the
treatment of severe depression, seasonal affective
Theg%ssé?tﬂ 5%6%'6 cagﬁ) a]dgétg’(g %gceo%ds %g f ah 1%151[% 13% g.n(%gtﬁ & v?réy o?%ieedsisorder
the didfiRfistedtRnandicoRRISihk Yage -afhd \iréiehtl oWeBtjagent! hatddsagk! weies from
to pharmaceuti cal conp03|t|ons conprising as active
0.1 mgfiodas Befrday i anepiiserg|adpyasttadionsy/ of agonel ati ne
together with one or nore appropriate inert, non- toxic
exci pients. Anong the pharnmaceuti cal conpositions
according to the invention there nay be nentioned,
nore especially, those which are suitable for oral,
parenteral 5 (intravenous or subcutaneous) or nasa
adm nistration, tablets or dragees, granules,
subl ingual tablets, gelatin capsules, |ozenges,
suppositories creanms, ointnents, dermal gels,

G A b L S

according to the nature and the severity of the
di sorder, the administration route and the age and
wei ght of the patient The dosage varies from 10 0.1

el 8slin LY SR RUGATR DAY PO il

limt it in any way. Exanple | : Crystalline formV of

N-[ 2- (7- Met hoxy-| - napht hyl ) et hyl ] acet am de
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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100 g of N-[2-(7-Methoxy-I-naphthyl)ethyl]acetanude are
put in a nechanical grinder of the vario-planetary
mll type for about 6 hours and the solid obtained is
characterised by the 15 follew ng powder X-ray
diffraction diagram neasured using a Sienens D5005
diffractoneter (copper anticathode) and expressed in
terns of iMter-ptranmar grstance o, Brag, - S angle 2
theta, in{ensThetagfd el atd ® i nt ¢nsintgngitiprlessed as
a percent age ofexfhe nopt intgnse ray) :(%b- 2-[Theta ()
d (A I|ntefmstHte—exp—erp—H9—98489+9—31+12.40
7.134 15 13. 31984646 19 15974 5. 848 1§7 15.98 5.543
18 16.62 $.3292149 17[95 4 PRO 100 18.488 4.497 65
20.49 4.332 24% 323. 99 4. 2286% 23,07 34852 39 23.44

3.792 36 24.2 4663 %55 %0 3. %45 1% 26.02 3.422
1 5? 9 16 Exarlgl e 2

ht hyl Y2t 481 | aget amild
ap y )4.9@ age amlooe

15 26.82 3.32
Crystalline for%
I\I-[2-(7-I\/bthox

18.88 4.697 65
20.49 4.332 24
20.99 4228 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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4 g of N-[2-(7-Methoxy-I|-naphthyl)ethyl]acetammide are
put in a ventilated incubator at 110C. After 1 hour at
110C, the product is inmedi ately placed at room
tenperature and seeded with 0.05 g of crystalline
formV of N-[2-(7-Methoxy-I|-naphthyl)ethyl]acetanide
structurally pure obt ai ned by mechani cal grlndlng of

hi gh energy—After—5mnutes;, the grystattisatjion is
conpl et e and 2tTketad?)i d obtal(rz%d i s|chhrtexdi®r i ged by t he
foll ow ng powdeexpX-ray| di ffeqgction| di a@pm reasured

usi ng a Si epens—bP5005 Hfractopet

T T L4 A~A~a~y

anti cat hodg¢) anglggexpressed ggm ter of 17nt er -|pl anar

di stance d{ Braggips anple % tfaeta, [inteqsgity and

relative i 1tensli3t3M 10| ( d as a pgrcentjage of

the nost i 1tensl§' ay) a () (A) lintensite
5

exp. exp. 40 7.1 15 |13.31
6.646 19 15.14 543 18% 16.42 5. 329
19 17.95 4. 93d6680 1 5 20189 4.332 24
20.99 4.228 341795 07 B. 852959 23]44 31002 34 24.28
3.663 58 25.10888545 19 2ZAV2 3. 422 185

20.49 4.332 24
20.99 4228 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 EXample 1 0T 2 ...t se e sessene 25 g

Lactose MOnohydrate. ........c.coociiieiiiiiiiet e e 62 g

Magnesium StEArate .........eevuerreereriieeinieeeeecne et et et s 13¢g
IMIZE STATCH. .eiuveietiecire ettt ettt sttt sttt e e e aeeenean 26 g
M AItOAEXITITIES uveeeeeeneeeeeee ettt sttt et e e e seeas 9 g
Silica, colloidal anhydrous .......cccorereriieretieee ettt 03g
Sodium starch glycolate tyPe A ....ccoeeieiiiiieen et 4 ¢

SEEATIC ACTA Luvevreieeeieetee ettt et ettt ettt et sne et annn 26¢g



26.82 3.322 19 27.51 3.239 16 Exanple 3 :

Phar maceuti cal conposition Fornulation for the
preparati on of 1000 tablets each containing a dose of
25 ng : Conpound of Exanple 4_or 2

.................................. 25 g 5 Lactose
Exzﬁﬁﬂfahly drifafmaceutical composition

........................................ 62 g Magnesi um

St ?ar at e . ..
Formulation for the preparation of 1000 tablets each containing a dose 0f25mg :
Compound: of Ex: lelor2. il i, 1.3.9. Mizgs

sFarch e s
LactQse 1NQNONYATALE, ..o creavreseererenemresemeernsersasoseiemseseseserencesesemsereacaenersasesspemeeroner « 2 02 &
Nhg%ﬁaﬁﬁﬁ@@?@ﬁdékf%+héélLLLLLJLLJ;LJLLLLLLLLLLLLLLLLLJ" 13 g
POVIAOIE. o et b it i i f v e e fe L S L A f b f e Jei B e b 9 --9 g

e e g

Silisp, IcoBeidalcanhly@otsl. ... AR RY- AR OUS: o eerereieieieiiririsie e 03 g
Smﬁ@@pﬂﬁﬁﬁ§gb@@?&;f%f&&f&%&;&}&; ..... b}éLéLLibLé&diﬁh{gfé;éﬁ) g
SteBHY/ AR A8 LY PG A . oo 26 g

e i .. ... ........ &g sStearic acid

2.6 g 7 Exanple 4 : Pharnaceutical conposition
Formul ati on for the preparation of 1000 tablets each
containing a dose of 25 ng : Conpound of Exanple 1 or

.................................. 25 g Lactose
nonohydr at e
i ... 8295
Magnesi um st ear ate
139

9 g Silica, colloidal anhydrous

2.6 g -8 CLAIMS 1, Cystalline formV of agonel atine
of formula (I) :



NTHCOVe MeO _ CS mcharacterised by the foll ow ng
powder X-ray diffraction diagram neasured using a 5
di ffractonmeter (copper anticathode) and expressed in
teens of inter-planar distancgge d, Bragg's angle 2
theta, intensity and relative intensity (expressed as a
percentage with respect to the nost intense ray)
2-Theta () d (A Intensite exp. exp. (%9 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. 3CRAIMIS 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 27.51 3.239 16

. 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 (°) 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 4939 100
18.88 4.697 65
20.49 4332 24
20.99 4228 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
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-9- 2. Process for the preparation of the crystalline
formV of the conmpound of formula (1) according to
claim1, characterised in that agonel atine is subjected
to a nmechanical grinding whigh is said to be "of high
energy". 3. Process for the preparation of the
crystalline formV of the conpound of fornmula (1) 5

. ﬁé&ﬁ@foﬁ‘%é g e?;bﬁhﬂﬁ bf tl?J‘@x"y%fli‘ﬁE f V ot %ﬂ%aéongz%ﬂ&? 'o?tféxfl}ﬁﬂa @

i s heat ed conplete "nelting, then inmediately
atcardioptt efmper Bt demctnided imtilat ageoeistine & sslmdctedqnammetlymucal

of. crystalline . form\V.of.L compqund of formula (1)
fgflgélﬂé)}”l}ﬁ‘fbelﬁﬁ?lgao § %\fo*a%laenngﬁ the nixture is cool ed
until crystallisation is conplete. 4. Pharnmaceutica
conpositions conprising as active ingredient

. Crysafdrithe pfeparativh of thel @ ystgldire | farni Ve ofithearodipognd of formula (T)

rdi g ety Agiactgistb it B apmelRit i braed until complet
SRAE Fifen iRmANAIYRECH b SR eRRITRAR Md%ﬂﬁul%%@l!is% A gmm quantlty
claim4 for use in the manufacture of medi canent

vherystallitentonm bfof remppord af famalad(ly @le@lévsprep@red is added and the
Phar maceu i tions according to claim4 for
{ga F%mfﬁgeﬁgﬂhﬁggﬁﬁf%t%?iﬁmnﬁé- ¥edi canent for the

treatnment of sleep disorders, stress, anxiety, seasona
affective disorders or severe depreSS|on

- Sapnasgdicelicampputions eynRiEsing at Belivy w@gedeﬁrnttqméstaﬂme form V of

gg%ﬁéltaﬁ accfﬁ%’(ﬁﬁ%m cl'aﬂr? 9 r‘r{H gon’%]ﬁiatFo%t \k/ﬂﬁ' %ng Vg HIo?e ﬁ&#{lﬁgeutlcally

I'zophrenia, panic attac mel anchol i a,
deptabiée;, mertph@stdxyg carmeemmi a, psychoti c dlsorders
epi | epsy, diabetes, Parkinson's disease, senile
denmentia, various disorders associated wth normal or

. ?’Qmﬁ)ﬁkgﬁ @9c6Rbo &GN EbcofBi ?d REim "B Ysel #Sfhe manufacture of a

Al zhei mer' s di sease, cerebral circulation disorders,
aﬁduahsut%nﬂgéxmahmnyéhumﬂmnmngmahﬂm¢u$at|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, 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.



