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Description
Summary of the invention

[0001] The presentinvention concerns a new process
for the preparation of crystalline form | of agomelatine,
in particular a freeze-drying process.

Technical background

[0002] Agomelatine is an antidepressant drug having
the following formula (1)

0

A

N
H
CH,0 ! l

[0003] Agomelatine has been described and claimed
inthe patent EP0447285. In said document, agomelatine
is obtained by reaction between 2-(7-methoxynaphth-1-
yl)-ethylamine and acetyl chloride and classic recrystal-
lisation from isopropyl ether. The agomelatine thus ob-
tained has a melting point of 109-110°C; no information
is provided on the type of crystalline form of the molecule.
[0004] ActaCryst., 1994, C50,907-910, reports for the
first time a crystallographic analysis of agomelatine.
[0005] EP1564202 claims a form defined as "form II"
which is obtained by reaction between 2-(7-methoxy-
naphth-1-yl)-ethylamine and sodium acetate and acetic
anhydride in ethanol and washing of the precipitate with
a water/ethanol mixture. Said crystalline form has a melt-
ing point of 108°C and presents specific crystallographic
characteristics.

[0006] A series of successive patents describe further
crystalline forms of agomelatine, in particular forms Il to
VI, prepared according to particular methods (crushing,
atomization, crystallization in particular solvents, etc.).
[0007] EP2319827 describes a process for the prepa-
ration of crystalline form | of agomelatine, corresponding
to the one described in Acta Cryst., 1994, C50, 907-910,
which entails dissolving the agomelatine in an organic
solvent miscible with water and pouring the solution thus
obtained into water having a temperature equal to or be-
low 30°C.

[0008] Also CN101704763A describes a process for
the preparation of form | of agomelatine which is very
similartothatof EP2319827, ata temperature of between
0°C and 100°C.

[0009] However, the processes described in
EP2319827 and CN101704763A have some drawbacks.
The applicant has tried to repeat said processes and has
observed that they are not reproducible with constant
results, because they produce different crystalline forms
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and often mixtures of different crystalline forms of ago-
melatine.

[0010] Hence there is a great need to find a process
for the preparation of crystalline form | of agomelatine
which overcomes the drawbacks of the prior art and can
be constantly reproduced.

Description of the invention

[0011] It has now surprisingly been found that it is pos-
sible to prepare crystalline form | of agomelatine, in a
simplereliable way, by means of afreeze-drying process.
[0012] Thus, according to one of its embodiments, the
invention concerns a process for the preparation of crys-
talline form | of agomelatine, which comprises freeze-
drying a solution of agomelatine in an organic solvent.
[0013] By "crystalline form | of agomelatine”, here oth-
erwise called "polymorph | of agomelatine" or "agomel-
atine form 1", we indicate the crystalline form described
in Acta Cryst., 1994, C50, 907-910.

[0014] By "solution of agomelatine in an organic sol-
vent" we indicate a solution prepared by dissolving the
agomelatine in an organic solvent, cold or by heating, for
example by heating to 30-40°C.

[0015] The starting agomelatine can have any crystal-
line form and be obtained according to any synthetic proc-
ess.

[0016] By "organic solvent" we mean an organic sol-
vent suitable for freeze-drying, able to dissolve the ago-
melatine and from which the agomelatine does not pre-
cipitate during the freeze-drying.

[0017] The organic solvent is chosen from C1-
C6alcohols, for example tert-butanol and tert-amyl alco-
hol; preferred solvent is tert-butanol.

[0018] If desired or necessary, mixtures of organic sol-
vents can be used, for example mixtures of the above-
mentioned solvents.

[0019] The agomelatine/solvent ratio in the solution is
not critical and depends on the solvent used, advanta-
geously 10-100 g of agomelatine per litre of solvent can
be dissolved, for example approximately 30-70 g, more
preferably approximately 40-50 g of agomelatine per litre
of solvent.

[0020] The term “freeze-drying" (or "liophylisation")
here indicates the technological process which entails
sublimation of the solvent by a solution previously frozen,
at low temperature and under high vacuum. Freeze-dry-
ing is a method known in the pharmaceutical field and
can be performed according to the conventional proce-
dures, known to a person skilled in the art.

[0021] According to one embodiment of the invention,
the solution of agomelatine in an appropriate solvent is
frozen rapidly to approximately -20°C, or in any case at
least to the freezing point of the solution used, in a suit-
able vessel. According to a preferred embodiment, the
solution is kept frozen for a certain period, such as 24-60
hours, for example 48 hours.

[0022] Vacuumis applied to the frozen solution, for ex-
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ample avacuum degree below 0.1 mbar, advantageously
below or equal to 0.08 mbar, thus causing sublimation
of the solvent.

[0023] Thefreeze-drying completion time depends, as
is known, on the operating conditions used, such as the
temperature, the degree of vacuum applied, the quantity
of solvent to be eliminated, etc. A person skilled in the
artis in any case able to choose the operating conditions
and determine the time necessary for completion of the
freeze-drying process.

[0024] According to one embodiment, the solution of
agomelatine is if necessary filtered, rapidly frozen to an
appropriate temperature (i.e. at least to the freezing tem-
perature of the solution which obviously depends on the
solvent used) and is placed in a freeze-dryer. The vacu-
um is then applied, for example equal to or below 0.08
mbar, to initiate the solvent sublimation process. At the
end of the sublimation process the agomelatine is ob-
tained in crystalline form I, in solid form.

[0025] Freeze-dryer equipments are also known in the
art in which it is also possible to perform the freezing
phase; in this case, all the freeze-drying, i.e. both the
freezing stage and the solvent sublimation stages, are
performed in said freeze-dryers.

[0026] The advantages of the process of the invention
with respect to the prior art are evident. The freeze-drying
process according to the invention always allows, in an
entirely unexpected and unpredictable way, form | of ag-
omelatine to be obtained, and represents a considerable
progress with respect to the processes of crystallisation
of the prior art which produce variable results that cannot
be constantly reproduced.

[0027] Furthermore, with respect to the processes of
the prior art cited above, which use a mixture of organic
solvent and water, the possibility of using one single sol-
vent allows recovery and recycling of said solvent more
easily than the recycling of combinations of solvents mis-
cible with one another, such as those used in the prior art.
[0028] However, the process of the invention does not
preclude the use of mixtures of solvents, if desired or
necessary.

[0029] According to another of its aspects, the inven-
tion concerns a pharmaceutical composition which com-
prises, as active ingredient, crystalline form | of agomel-
atine obtained according to the process of the invention.
[0030] The invention will now be better described, by
way of non-limiting illustration, by means of the following
experimental examples.

[0031] Experimental examples that demonstrate the
drawbacks of the known art are also provided for com-
parative purposes.
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Experimental section

Example 1

Preparation of crystalline form | of agomelatine

[0032] 3 gofagomelatine are dissolved in 70 mlof tert-
butanol at 30-35°C. The solution is filtered, rapidly frozen
to -20°C and left at this temperature for 48 hours. The
solventofthefrozen solutionis sublimatedina TELSTAR
LYOALFAG freeze-dryer under the following conditions:
condenser temperature -50°C; vacuum degree 0.07
mbar; freeze-drying duration: 24 hours.

[0033] Agomelatine in crystalline form | is thus ob-
tained, with quantitative yield.

Example 2

Preparation of crystalline form | of agomelatine

[0034] 3 g of agomelatine are dissolved in 140 ml of
tert-amyl alcohol at 30-35°C. The solution is filtered, rap-
idly frozen to -20°C and left at this temperature for 48
hours. The solvent of the frozen solution is sublimated in
aTELSTAR LYOALFAG freeze-dryer under the following
conditions: condenser temperature -50°C; vacuum de-
gree 0.07 mbar; freeze-drying duration: 48 hours.
[0035] Agomelatine in crystalline form | is thus ob-
tained, with quantitative yield.

Comparative examples

[0036] Examples of repetitions of the methods de-
scribed in the prior art relative to the preparation of form
| are given below.

Comparative example (a)

[0037] 10g of agomelatine are dissolved in 30 ml of
methanol. The solution is added dropwise to 200 ml of
water at a temperature below 30°C. The crystal formed
is isolated by filtering and dried in a vacuum at 30°C. A
mixture of the polymorphs | and Il of agomelatine is ob-
tained.

Comparative example (b)

[0038] 10g of agomelatine are dissolved in 50 ml of
acetone. The solution is added dropwise to 1000 ml of
water at a temperature below 30°C. The crystal formed
is isolated by filtering and dried in a vacuum at 30°C.
Polymorph Il of agomelatine is obtained.

Claims

1. Process for the preparation of crystalline form | of
agomelatine which comprises freeze-drying a solu-
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tion of agomelatine in an organic solvent selected
from C1-C6 alcohols.

2. Processasclaimedinclaim 1 characterised in that
said solventis chosenfrom tert-butanol and tert-amyl
alcohol.

3. Process as claimed in any one of the claims from 1
or 2, characterised in that said organic solvent is
tert-butanol.

4. Process as claimed in any one of the claims from 1
to 3, characterised in that said solution contains
10-100 g of agomelatine per litre of solvent.

5. Processasclaimedinclaim4, characterised in that
said solution contains 40-50 g of agomelatine per
litre of solvent.

6. Process as claimed in any one of the claims from 1
to 5, characterised in that said solution is frozen to
approximately -20°C.

7. Processasclaimedinclaim 6, characterised in that
said frozen solution is subjected to a vacuum below
or equal to 0.08 mbar.

Patentanspriiche

1. Verfahren zur Herstellung einer kristallinen Form |
von Agomelatin umfassend die Gefriertrocknung ei-
ner Losung von Agomelatin in einem organischen
Lésungsmittel ausgewéhlt aus C4-Cg-Alkoholen.

2. Verfahren gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass das LOsungsmittel ausgewahlt ist
aus tert-Butanol und tert-Amylalkohol.

3. Verfahren gemal irgendeinem der Anspriiche 1
oder 2, dadurch gekennzeichnet, dass das orga-
nische Losungsmittel tert-Butanol ist.

4. Verfahren gemal irgendeinem der Anspriiche 1 bis
3, dadurch gekennzeichnet, dass die Losung 10
bis 100 g Agomelatin pro Liter Losungsmittel enthalt.

5. Verfahren gemal Anspruch 4, dadurch gekenn-
zeichnet, dass die Lésung 40 bis 50 g Agomelatin
pro Liter Losungsmittel enthalt.

6. Verfahren gemaR irgendeinem der Anspriiche 1 bis
5, dadurch gekennzeichnet, dass die Losung auf
ungefahr -20°C gefroren wird.

7. Verfahren gemal Anspruch 6, dadurch gekenn-
zeichnet, dass die gefrorene Losung einem Vaku-
um von unter oder gleich 0,08 mbar ausgesetzt wird.
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Revendications

Procédé de préparation de la forme cristalline | de
'agomélatine qui comprend la lyophilisation d’une
solution d’agomélatine dans un solvant organique
choisi parmi des alcools en C1-C6.

Procédé selon larevendication 1, caractérisé en ce
que ledit solvant est choisi entre du tert-butanol et
de l'alcool tert-amylique.

Procédé selon I'une quelconque des revendications
10u2, caractérisé en ce que ledit solvantorganique
est du tert-butanol.

Procédé selon I'une quelconque des revendications
1 a 3, caractérisé en ce que ladite solution contient
10 a 100 g d’agomélatine par litre de solvant.

Procédé selon larevendication 4, caractérisé en ce
que ladite solution contient 40 a 50 g d’agomélatine
par litre de solvant.

Procédé selon I'une quelconque des revendications
1 a5, caractérisé en ce que |ladite solution est con-
gelée a environ -20°C.

Procédé selon larevendication 6, caractérisé en ce
que ladite solution congelée est soumise a un vide
inférieur ou égal a 0,08 mbar.
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