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“Process for the preparation of crystalline form I of agomelatine”
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Summary of the invention

The present invention concerns a new process for the preparation of crystalline form

I of agomelatine, 1n particular a freeze-drying process.

Technical background
Agomelatine is an antidepressant drug having the following formula (I)
O
NJ\

H

TCC
D

Agomelatine has been described and claimed in the patent EP0447285. In said
document, agomelatine is obtained by reaction between 2-(7-methoxynaphth-1-yl)-
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=thylamine and acetyl chioride and classic recrystallisation from 1sopropyl ether. The
agomelatine thus obtained has a melting point of 109-110°C; no information is
provided on the type of crystalline form of the molecule.

Acta Cryst., 1994, C50, 907-910, reports for the first time a crystallographic analysis

of agomelatine.

EP1564202 claims a form defined as “form II” which 1s obtained by reaction
between 2-(7-methoxynaphth-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 melting point of 108°C and presents specific
crystallographic characteristics.

A series of successive patents describe further crystalline forms of agomelatine, 1n
particular forms III to VI, prepared according to particular methods (crushing,
atomization, crystallization in particular solvents, etc.).

EP2319827 describes a process for the preparation of crystalline form I of
agomelatine, corresponding to the one described 1n 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

below 30°C.
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Also CN101704763A describes a process for the preparation of form I of

10

agomelatine which is very similar to that of EP2319827, at a temperature of between
0°C and 100°C.

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 and often mixtures of different crystalline forms of agomelatine. -
Hence there is a great need to find a process for the preparation of crystalline form I
of agomelatine which overcomes the drawbacks of the prior art and can be constantly
reproduced.

Description of the invention

It has now surprisingly been found that it is possible to prepare crystalline form I of
agomelatine, in a simple reliable way, by means of a freeze-drying process.

Thus, according to one of its embodiments, the invention concerns a process for the
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preparation of crystalline form I of agomelatine, which comprises freeze-drying a
solution of agomelatine in an organic solvent.

By “crystalline form I of agomelatine”, here otherwise called “polymorph I of
agomelatine” or “agomelatine form I, we indicate the crystalline form described in
Acta Cryst., 1994, C50, 907-910.

By “solution of agomelatine in an organic solvent” 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.

The starting agomelatine can have any crystalline form and be obtained according to
any synthetic process.

By “brganic solvent” we mean an organic solvent suitable for freeze-drying, able to
dissolve the agomelatine and from which the agomelatine does not precipitate during
the freeze-drying.

Suitable organic solvents are, for example, chosen from lower alcohols, for example
C1-Céalcohols, for example tert-butanol and tert-amyl alcohol; aromatic solvents, for
example toluene; esters, for example ethyl acetate; ethers, for example

tetrahydrofuran and ethyl ether; ketones, for example acetone; and acetonitrile. A
2
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preterred solvent is tert-butanol.

It desired or necessary, mixtures of organic solvents can be used, for example
mixtures of the above-mentioned solvents.

The agomelatine/solvent ratio in the solution is not critical and depends on the
solvent used, advantageously 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.

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-drying is a method known in the
pharmaceutical field and can be performed according to the conventional procedures,
known to a person skilled in the art.

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 suitable vessel. Aécording to a
preferred embodiment, the solution is kept frozen for a certain period, such as 24-60
hours, for example 48 hours.

Vacuum 1s applied to the frozen solution, for example a vacuum degree below 0.1
mbar, advantageously below or equal to 0.08 mbar, thus causing sublimation of the
solvent.

The freeze-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 art is in any case able to choose the
operating conditions and determine the time necessary for completion of the freeze-
drying process.

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 temperature
of the solution which obviously depends on the solvent used) and is placed in a
freeze-dryer. The vacuum 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 obtained in crystalline form I, in solid form.

3
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Freeze-dryer equipments are also known in the art in which it is also posstble 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.

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 I of agomelatine 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.
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 solvent
allows recovery and recycling of said solvent more easily than the recycling of
combinations of solvents miscible with one another, such as those used in the prior
art.

However, the process of the invention does not preclude the use of mixtures of
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solvents, if desired or neE:é“ssary.

According to another of its aspects, the invention concerns a pharmaceutical
composition which comprises, as active ingredient, crystalline form I of agomelatine
obtained according to the process of the invention.

The invention will now be better described, by way of non-limiting illustration, by
means of the following experimental examples.

Experimental examples that demonstrate the drawbacks of the known art are also
provided for comparative purposes.

Experimental section

Example 1
Preparation of crystalline form I of agomelatine

3 g of agomelatine are dissolved in 70 ml of tert-butanol at 30-35°C. The solution is
filtered, rapidly frozen to -20°C and left at this temperature for 48 hours. The solvent
of the frozen solution is sublimated in a TELSTAR LYOALFAG6 freeze-dryer under
the following conditions: condenser temperature -50°C; vacuum degree 0.07 mbar;
freeze-drying duration: 24 hours.

Agomelatine in crystalline form I is thus obtained, with quantitative yield.

4
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Example 2
Preparation of crystalline form I of agomelatine

3 g of agomelatine are dissolved in 140 ml of tert-amyl alcohol at 30-35°C. The
solution is filtered, rapidly frozen to -20°C and left at this temperature for 48 hours.
The solvent of the frozen solution is sublimated in a TELSTAR LYOALFAG6 freeze-
dryer under the following conditions: condenser temperature -50°C; vacuum degree
0.07 mbar; freeze-drying duration: 48 hours.

Agomelatine in crystalline form I is thus obtained, with quantitative yield.
Comparative examples

Examples of repetitions of the methods described in the prior art relative to the
preparation of form I are given below.

Comparative example (a)

10g of agomelatine are dissolved in 30 ml of methanol. The solution is added

drOpW1se to 200 ml of water at a temperature below 30°C. The crystal formed is

isolated by ﬁltermg and dried 1n a vacuum at 30°C. A mlxture of the polymorphs I
and II of agomelatine is obtained.

Comparative example (b)

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 II of agomelatine is obtained.
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Claims
Process for the preparation of crystalline form I of agomelatine which
comprises freeze-drying a solution of agomelatine in an organic solvent.
Process as claimed in claim 1, characterised in that said organic solvent is
chosen from lower alcohols, aromatic solvents, esters, ethers, ketones and
acetonitrile.
Process as claimed in claim 1 or 2, characterised in that said solvent is
chosen from tert-butanol, tert-amyl alcohol, toluene, tetrahydrofuran,
ethyl ether, acetone and acetonitrile.
Process as claimed in any one of the claims from 1 to 3, characterised in
that said organic solvent is tert-butanol.
Process as claimed in any one of the claims from 1 to 4, characterised in

that said solution contains 10-100 g of agomelatine per litre of solvent.

Process as claimed in claim 6, characterised in that said solution contains

40-50 g of agomelatine per litre of solvent.

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

Process as claimed in claim 7, characterised in that said frozen solution is
subjected to a vacuum below or equal to 0.08 mbar.

Pharmaceutical composition which comprises the crystalline form I

obtained as claimed in claims 1 to O.
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Riassunto
L’invenzione ha per oggetto un nuovo procedimento per la preparazione della forma

cristallina I dell’agomelatina mediante liofilizzazione.
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