New process for obtaining the crystalline formV of agontlatine The
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N-[ 2- (7- met hoxy-| - napht hyl ) et hyl ] acetam de, of formula (17: NI COw
MeO w Agorel at i neNewproeds far bbtengdpelcrysagdlin b forpe Vhoflagamelainede, has
val uabl e 5 pharmacol ogi cal properties. It has, in fact, the double
char act erTlst presenf idventnap rebitestth @ noweprbamsi for ahtaagognitsterpallimcfophdr sf of

the mel atoni nergic s and, on t t her. hand, a nt i st of
the B HToeomEe gy MU Cae o arn gy TS cinn e s hABae (0 £y ©n
the central nervous system and, nore especially, in the treatnent of
maj or depression, seasonal affective disorder, sleep 10 disorders,

cardi ovascul ar pat hol ogi es, pat hol ogi of edigestive system
insormia and fatigue due to jet-lag,| appetite disorders and obesity.

- Agonel atine, its preparatM§f~and~ts-use in therapeutics have been

descri bed in European Patent 85. In view®f the

pharmaceutical value of this conpou t has been of prine

inportance to 15 obtain it withexceflent purity and especially in a

perfectly reproduci ble formthat has valuable characteristics

allowing its storage for long periods w thout particular

requi r enehgandlating, enpa@r at OF[E;(7Hmethbxy-hnaplathyyetbyl |oxtagede, | eviedss. Tleable

Pat ent Ap Iicat'onﬁgp 1 752 443 describes a well-defined crystalline

f or m? of Eﬁﬁﬂéﬁgl ProPREIEr ystal line formV, characterised by the

follow ng X-ray powder 20 diffraction diagramthereof, neasured

using a Sienens D5005 di ffractoneter (copper anticathode) and

expr essedt hgs, irefags thef dauhtechptagicaistidlpiSlheams ondhe Bredyyd sancagghist of reprpters of

ﬁggt Ir ﬁ![ Zthflg \ér?qlétﬁ%)%grsgkct Xysge?ﬁ( g££8§n6%6a0§h§ a%&,c En”%&ggoﬂié% orf%lxg tSI—}Qﬂct r%cetptc]gr._
These properties provide it with activity in the central nervous system and, more

especially, in the treatment of major depression, seasonal affective disorder, sleep
10 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 EP 0 447 285.

In view of the pharmaceutical value of this compound, it has been of prime importance to
15 obtain it with excellent purity and especially in a perfectly reproducible form that has
valuable characteristics allowing its storage for long periods without particular

requirements for temperature, light, humidity or oxygen levels.

The Patent Application EP 1 752 443 describes a well-defined crystalline form of
agomelatine, the crystalline form V, characterised by the following X-ray powder
20 diffraction diagram thereof, measured using a Siemens D5005 diffractometer (copper
anticathode) and expressed in terms of interplanar distance d, Bragg's angle 2 theta, and

relative intensity (expressed as a percentage in relation to the most intense line):
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This perfectly defined crystalline form, which is obtained in reproducible manner, has
highly valuable morphological properties with, especially, a specific surface area that is
much greater than for the other described forms. Nevertheless, it has stability over time
which is rather short and, in all cases, less than 6 months.

The Applicant has now developed a new process for obtaining agomelatine in the
crystalline form V in perfectly reproducible manner, whereby its stability over time is
increased. This new process accordingly makes it possible to obtain agomelatine in the
crystalline form V with properties that are compatible with the pharmaceutical use thereof.
It used to be possible to obtain the form V only by so-called "high-energy" milling or by
means of seeding using that structurally pure form which had been obtained by milling.
The Applicant has now discovered, surprisingly, that it is possible to obtain this form by
means of spray drying. Spray drying is in fact a technique customarily used for obtaining
solid particles in small sizes. Often, the resulting material is amorphous (Amorphous state,
Polymorphism in pharmaceutical industry, Ed. R. Hilfiker, Wiley-VCH Weinheim 2006,
Chapter X, p.259-285, S. Petit and G. Coquerel). In contrast thereto, in the present



crystalline formV in perfectly reproducible nmanner, whereby its
stability over tinme is increased. This new process accordingly makes
_it possible to obtain agonelatine in the3-crystalline formV with
properties that are conpatible with the pharmaceutical use thereof.
It used to be possible to obtain the formV only by so-called
"hi gh-energy” mlling or by 10 neans of seeding using that
st r uct ur ainventivar sprayo dryingh inctkeh aidpdredte tbobiamed visll-defideidngystalline form, the

| i t.h di d, i singl that it i iblet
bt ai - ¢ PG By ORI SRR leler Pl el FRB TS i nract a

techni que customarily used for obtaining solid particles in small
sizes. Oten, the resulting material is anorphous (Anorphous state,
Pol ynor phMerm specipisall yraleeprepad invenders talates ©d: ngwy pracessi frepbtaipfrigeagow@latine
Wi nhei m 1 ter . Pe2D9%,28 S. Petit.and G rel)..Iln
cont r ast (fzf%ggié‘tl%?l)%%%h%ysﬁélelg g% rm9¥ w?ir?\l} Snt5° SnlsSCS?'rﬁflteH?eydlqﬁgH%ﬁ‘kS@Luqu of
posskbl e dgoneitiienthat Ml becdedibsdBedCinysieabl tvig sbl@ems WHieh afOrRcible in any
whi ch noreover has, however, much better stability over tinme. Mre
speci fi caMPportiohangrdewholling point isdess &12t120°¢ i aomisad B vresey dyer.
obt ai ni ng agonel atine of formula (1) in the crystalline formy,
whi ch process is characterised in that a solution of 5 agonel atine
t hat has $yeewn defiisg i ¥ edthhiqueremaioniywosesloinvtee igrivdiiuedl, &rod dnidsghabhsceutical
any proportion and whose hoiling pojnt i's less than 120C i s atom sed
in an spri§logt {ofity aspolajoritig 18y tecuieh 4 hel evmiparirigs dhe igas pprel for
agri cul t uidlne HeARNA RNAF BRCEMHiE ghamﬁ%gdt%ﬁ pRubidh e?lfgdk'tdgﬂg. J)xggﬁic
n pr or ryin

is sprayed through a hot gas. | ctice, the gas use

t he 180l utsobvenissregjuire bt inedr gaai 3 phbyimgcgast ilcadbypavddiog i @rtame tiérodposition

using organic 10 solvents require an inert gas as a drying gas,

t her eby RF8fGFHWg certain deconposition processes. The

crystal lisation operations according to the present invention are

preferably carried out by neans of a spray dryer. Even nore .

pr ef er abl Yhe erigaliisdifnsencrasionaeecordingép the rresent inwemdivmi ave preferehblyrdagépd out

out accorgl] e ho dENe Bl &Rl el ALATRALEEN, e TMRuRn A9EAL o the

invention is carried out according to the principle of atomisation by means of a nozzle with

15 parallel current flow and more preferably with co-current flow, that is to say the sprayed

solution and the drying gas flow in the same direction.

Advantageously, the gas used is compressed air or an inert gas such as, for example,

nitrogen.

Preferred solvents for the process according to the invention are ethanol, water, isopropyl

20 ether, methanol, ethyl acetate or acetone.

The minimum concentration of the agomelatine solution used is 5 g/l and, more preferably,

a 10 g/ solution is used.

Advantageously, the inlet temperature for the process according to the invention is from

70°C to 120°C.



15 parallel current flow and nore preferably with co-current flow,
that is to say the sprayed solution and the drying gas flowin the

. same direction. Advantageously, the gas-#sed is conpressed air or an
inert gas such as, for exanple, nitrogen. Preferred solvents for the
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Exanple 1: Crystalline formV

of N-[ 2- (7- met hoxy- | -napht hyl )et hyl | acetam de 5 A 10 g/1 solution of
agonel atine in an ethanol/isopropyl ether m xture (50/ 50 : v/v) is

i ntroduced into an_atom ser of the BUCH 190 M ni Spray Dryer tyei)
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atomlsed powder is recovered in the collectmg bowl and has been characterised by the
following crystallographic data:
10 1) diagram obtained using the Siemens D5005 diffractometer with an angular range of
3°-30° in terms of 26, a step of 0.04° and 4 s per step:
- crystal structure of unit cell: monoclinic,
- unit cell parameters: a=11.967 A, b=17.902 A, ¢ =15.423 A, B =124.5°
- space group: P2;/n
15 - number of molecules in the unit cell: 8 (Z°=2)

- volume of the unit cell: Vit cet = 2720.0 A3

2) the following X-ray powder diffraction diagram, measured using a Siemens D5005
diffractometer (copper anticathode) and expressed in terms of interplanar distances d,
Bragg's angles 2 theta, and relative intensities (expressed as a percentage in relation to the

20 most intense line):



15 -

unit cell: Vu;t

cel |

nunber of nolecules in the unit cell:
2720.0 A3 2) the follow ng X-ray powder

8

(2 =2)

- volune of the

~diffraction diagram neasured using a Stérens D5005 diffractoneter

(copper anticathode) and expressed in terns of
Bragg's angles 2 theta, and relative intensities (expressed as a
percentage in relation ta the

d,

(A) Intensity 24
12.40 7.134 15

15.98 5.543 18

18. 88 4.697 65

23.07 3.852 39 23.11°%

25.10 3.545 19

20 nost intense line): B5- 2-Thet
T oexp. % fal 4 8 979, 17 9.85
12 hfg?‘ % £11s. 64 (‘%/‘) 331n 21 Theta{®) 15
15. 01%6. 62 |5. 32609 16 66 )95 4 939 o 17. D
18.93 . 20. 49 4.33 4 20|52 99 4/278 0. 9P
3.44 (3.7 9%9%3% 348 2’4 28 3/663 gg 24 2F
25. 181245 02 |3. 42513% 26l02 26 82 3|3221 8b
13.31 6.646 19 13 33
15.14 5.848 18 15.16
15.98 5.543 18 15.91
16.62 5.329 19 16.66
17.95 4.939 100 17.96
18.88 4.697 65 18.93
20.49 4332 24 20.52
20.99 4228 34 20.99
23.07 3.852 39 23.11
23.44 3.792 36 23.48
24.28 3.663 58 2427
25.10 3.545 19 25.18
26.02 3.422 15 26.02
26.82 3.322 19 26.85
27.51 3.239 16 27.56

i nt erpl anar di stances

() d

Example 2: Stability over time of the crystalline form V, obtained by atomisation, of
N-[2-(7-methoxy-1-naphthyl)ethyl]acetamide

A sample of 1 g of the compound obtained in Example 1 was placed under customary

storage conditions: ambient pressure and temperature. After 21 months, the diffractogram

5 of the sample that was obtained had not changed and remained characteristic of the form V

obtained.
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followng X-ray powder diffraction diagram neasured using a Sienens
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characterised in that a solution of agomelatine that has been dissolved in one or two
5 solvents which are miscible in any proportion and whose boiling point is less than

120°C is atomised in an spray dryer.

2. Process for the preparation of the crystalline form V of the compound of formula (I)
according to claim 1, characterised in that the compound obtained has the following

X-ray powder diffraction diagram, measured using a Siemens D5005 diffractometer

10 (copper anticathode) and expressed in terms of interplanar distances d, Bragg's angles 2
theta, and relative intensities (expressed as a percentage in relation to the most intense

line):

2-Theta (°) d (A) Intensity 2-Theta (°)

€xp. €xp. (%) cale.
9.84 8.979 17 9.85

12.40 7.134 15 12.46
13.31 6.646 19 13.33
15.14 5.848 18 15.16
15.98 5.543 18 15.91
16.62 5.329 19 16.66
17.95 4.939 100 17.96
18.88 4.697 65 18.93
20.49 4.332 24 20.52
20.99 4.228 34 20.99
23.07 3.852 39 23.11
23.44 3.792 36 23.48
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7.134 15 12.46 13.31 6.646 19 13.33 15.14 5.848 18 15.16
15.98 5.543 18 15.91 16.62 5.329 19 16.66 17.95 4.939 100 17.96
:18.88 4.697 65 18.93 20.49 4.332 24 20-%2 20.99 4.228 34 20.99
23.07 3.852 39 23.11 23.44 3.792 36 23.48 -7- 24.28 3.663 58 24.27
25.10 3.545 19 25.18 26.02 3.422 15 26.02 26.82 3.322 19 26.85
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t he conpound of [formygg (1) | 5 aggprding to cleai m 1} chagagteriped in
that the gas use¢d is%»;)gtrogen. 53'(21fgoce s fory¢ he prepargtdson of the
crystalline formV of the canpound of formula (1) according tofclaim
1, characterised in that the m ninum concentration of the

agonel arine solution used is 5 g/l.

3. Process for the preparation of the crystalline form V of the compound of formula (I)
according to claim 1, characterised in that the solvents used are ethanol and isopropyl

ether.

4. Process for the preparation of the crystalline form V of the compound of formula ()

5 according to claim 1, characterised in that the gas used is nitrogen.

5. Process for the preparation of the crystalline form V of the compound of formula (I)
according to claim 1, characterised in that the minimum concentration of the

agomelatine solution used is 5 g/l1.



