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(57) Abrégée/Abstract:

The present invention relates to a process for the preparation of rufinamide of formula (l), which process comprises: (i) reacting a
2.6-difluorobenzylhalide of formula (Il), wherein X Is chloride, bromide or iodide, with an azide to obtain 2-(azidomethyl)-1,3-
difluorobenzene of formula (lll); (i) reacting 2-(azidomethyl)-1,3-difluorobenzene of formula (lll) with methyl propiolate to obtain
methyl 1-(2,6-difluorobenzyl)-1 H-1,2,3- triazole-4-carboxylic acid of formula (IV); and (iii) reacting methyl 1-(2,6-difluorobenzyl)- 1
H-1,2,3-triazole-4-carboxylic acid of formula (IV) with ammonia to obtain rufinamide of formula (l).
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(57) Abstract: The present invention relates to a process for the preparation of rufinamide of formula (I), which process compris-
es: (1) reacting a 2,6-difluorobenzylhalide of formula (II), wherein X 1s chloride, bromide or 1odide, with an azide to obtain 2-
(azidomethyl)-1,3- difluorobenzene of formula (III); (11) reacting 2-(azidomethyl)-1,3-difluorobenzene of formula (III) with
methyl propiolate to obtain methyl 1-(2,6-difluorobenzyl)-1 H-1,2,3- triazole-4-carboxylic acid of formula (IV); and (i11) reacting
methyl 1-(2,6-ditluorobenzyl)- 1 H-1,2,3-triazole-4-carboxylic acid of formula (IV) with ammonia to obtain rufinamide of formu-

la (I).
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1
PROCESS FOR THE PREPARATION OF RUFINAMIDE

Technical Field

The present invention relates to an improved process for the preparation of rufinamide.

Background and Prior Art

Rufinamide is an anticonvulsant medication. It has been used in combination with other
medication and therapy to treat Lennox-Gastaut spasms and various other seizure
disorders. Rufinamide, a ftriazole derivative, was developed in 2004 by Novartis
Pharma, AG, and is manufactured by Eisai. The chemical name for rufinamide is 1-

(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide (formula ), and it is represented

by the following structure.

F
X /\N/Y\NHZ
| P \ —n

Rufinamide was first described in US 4,789,680. The synthetic method employed is

depicted in the following reaction Scheme 1.
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2 6-difluorobenzylchloride of formuia It and sodium azide are reacted in the presence of

DMSO to obtain 2-(azidomethyl)-1,3-difluorobenzene of formula [ll, which is then

treated with 2-propiolic acid to give a carboxylic acid intermediate which on further

~reaction with methanol in the presence of sulfuric acid vyields methyl 1-(2,6-
difluorobenzyl)-1H-1,2,3-triazole-4-carboxylate intermediate of formuia V. This

intermediate is then isolated and further reacted with methanolic ammonia to yield

rufinamide of formuila {.

US 4,789,680 also discloses the preparation of rufinamide by reacting 2,6-

difluorobenzyl azide of formula 1l with propiolic acid to give the corresponding

carboxylic acid intermediate which is then treated with thionyl chloride and

subsequently with ammonia to obtain rufinamide.

WO1998/002423 discloses a process for preparation of rufinamide which involves

reacting 2,6-difluorobenzylazide with 2-chloroacrylonitrile.



CA 02736703 2011-03-11
WO 2010/043849 PCT/GB2009/002419

3
The synthesis of rufinamide described in the earlier processes involves the isolation of

intermediates at each step, and then subjection of the isolated intermediates to new
reagents which require different conditions, solvents, temperature, etc. Due to the
multistep extractive workup procedures, there is an increase in the processing time
period along with an increase in the usage of solvent. Such discontinuous processes
lead to lower yield, as product is lost during each isolation step and increases the

effluent load. Further, the synthesis described in the prior art involves the use of
environmentally unfriendly organic solvents. It is therefore evident that there is a need
for an alternative process for synthesizing rufinamide which avoids multiple isolation
steps, the use of multiple reaction vessels and the use of organic solvent, and which

results in a high yield.

Objects of the Invention

- The object of the present invention is to provide an improved process for the

preparation of rufinamide.

Another object of the invention is to provide a process for the preparation of rufinamide

which is simple, economical and eco-friendly with reduced reaction times.

Summary of the Invention

According to a first aspect of the present invention, there is provided a process for the

preparation of rufinamide of formula |

F

~ NH,
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which process comprises: (i) reacting a 2,6-difluorobenzylhalide of formula ll, wherein X

is chloride, bromide or iodide, with an azide to obtain 2-(azidomethyl)-1,3-

difluorobenzene of formula ll!;

- F
| N
l/v%(_\x @i\ |
F F
1 H

(ii) reacting 2-(azidomethyl)-1,3-difluorobenzene of formula Ill with methyl propiolate to

obtain methyl 1-(2,6-difluorobenzyl)-1 H-1,2,3-triazole-4-carboxylic acid of formula [V;

and
O
3 0 F
i - { X OMe
N3 OMe N
\N:::-N
— —_—p
F =

(iii) reacting methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxylic acid of formula

IV with ammonia to obtain rufinamide of formula 1.

In an embodiment, X is chloride and the compound of formula |l has the formula lIA.
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In an embodiment, X is bromide and the compound of formula i has the formuia IIB.

F

\/\Br
\F

Z
1B

In an embodiment, the azide is an alkali metal azide, an alkyl silyl azide or a phosphoryl
azide. The alkali metal azide may be sodium azide or potassium azide. Preferably, the
alkali metal azide is sodium azide. The alkyl silyl azide may have the formula R3SI-N3,
wherein each R is a Cq to Cg alkyl group, for example methyl, ethyl, n-propyl, i-propwvi,
butyl, pentyl or hexyl. Preferably, the alkyl silyl azide is trimethylsilyl azide. Alternatively,
the azide is a phosphoryl azide, for example having the formula P(O)(OR")oN3, wherein .
each R is a C; to Cg alkyl group or optionally substituted aryl. Suitably, R’ is '
unsubstituted phenyl.

The ammonia used in step (iii) may be in the form of gaseous ammonia, liquid
ammonia or aqueous ammonia, preferably aqueous ammonia. Suitably, the
concentration of the aqueous ammonia ranges from about 20% to about 25%.

Typically, the agueous ammonia is added dropwise.

In an embodiment, step (i) is carried out at a temperature ranging from about 60°C to

about 80°C, preferably ranging from about 70°C to about 75°C.



CA 02736703 2011-03-11
WO 2010/043849 PCT/GB2009/002419

In an embodiment, the reaction time for step (i) ranges from about 25 hours to about 40

hours, and preferably from about 25 hours to about 30 hours.

In another embodiment, in step (ii), the methyl propiolate is added to the 2-
(azidomethyl)-1,3-difluorobenzene intermediate of formula Il dropwise at a temperature
ranging from about 20°C to about 30°C (suitably about 25°C). Then the temperature
may be raised to a temperature ranging from about 50°C to about 75°C, preferably 1o a
temperature ranging from about 60°C to about 65°C, and the time required for the step

(i1) ranges from about 4 to about 5 hours.

In an embodiment, all the reaction steps are carried out in the presence of water as a

solvent. By this, it is meant that water is the only solvent.

Suitably, steps (i) to (iii) are carried out without isolation of 2-(azidomethyl)-1,3-~
difluorobenzene of formula )1l and without isolation of methyl 1-(2,6-difluorobenzyl)-1H-
1,2,3-triazole-4-carboxylic acid of formula IV. In other words, neither one of these

intermediates is isolated from the reaction mixture as a solid.

In an embodiment, the process is a one-pot process. In other words, all the steps that
result in rufinamide in the process of the present invention are carried out in a single

reaction vessel.

According to another aspect of the present invention, there is provided rufinamide

prepared according to the process of the present invention.

According fo another aspect of the present invention, there is provided a

pharmaceutical composition comprising rufinamide prepared according to the process
of the present invention together with one or more pharmaceutically acceptable

excipients.
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According to another aspect of the present invention, there is provided rufinamiae
prepared according to the process of the present invention for use in treating epilepsy

or subindications thereof.

According to another aspect of the present invention, there is provided a method of
treating epilepsy or a subindication thereof, the method comprising administering to a
subject in need thereof a therapeutically effective amount of rufinamide prepared

according to the process of the present invention.

Thus, the present invention is advantageous as it provides an improved process for
preparing rufinamide which process involves the use of methyl propiolate. The use of
methy! propiolate, rather than propiolic acid, as in the prior art, reduces the reaction
times and allows the use of water as the solvent, which is environmentally friendly and
safe. According to another aspect of the present invention, there is provided the use of
methyl propiolate in a process for preparing rufinamide. In an embodiment, the process

is carried out in water as a solvent. Suitably, the process is a one-pot process.

The process may involve reacting 2-(azidomethyl)-1,3-difluorobenzene of formula ll}
with methyl propiolate, to obtain methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxylic acid of formula IV, and converting the methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-

triazole-4-carboxylic acid of formula IV to rufinamide.

3 O
H——:—_——{
&\Na OMe ")\/\N o OMe
Y |
1

| \/'\F
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The same reaction conditions as described above in relation to the first aspect of the

invention may be applied to this step.

The conversion of methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxylic acid of
formula IV to rufinamide may comprise reacting the methyl 1-(2,6-difluorobenzyl)-1H-

1,2,3-triazole-4-carboxylic acid of formula IV with ammonia to obtain rufinamide.

The same reaction conditions as described above in relation to the first aspect of the

invention may be applied to this step.

The 2-(azidomethyl)-1,3-difluorobenzene of formula Il may have been prepared by
reacting a 2,6-difluorobenzylhalide of formula I, wherein X is chloride, bromide or

iodide, with an azide to obtain the 2-(azidomethyl)-1,3-difluorobenzene of formula lll.

| H

The same reaction conditions as described above in relation to the first aspect of the

invention may be applied to this step.

Detailed Description of the Invention

The invention will now be described in detail in connection with certain preferred and
optional embodiments, so that various aspects thereof may be more fully understood

and appreciated.
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The process of the present invention involves the synthesis of rufinamide and may
employ water as a solvent which contributes to green chemistry. The present invention
describes a practical, economical and efficient synthesis for the preparation of
rufinamide. This process is particularly advantageous in comparison with known
methods because the reaction may be carried out without isolating the intermediates
formed by the preceding step. The process of the present invention eliminates the risk
of handling hazardous chemicals, the enhanced cost associated with multiple reactors,

and it reduces the reaction time and cleanup, thus making the process more industrially
viable.

In an embodiment of the present invention, there is provided an improved process for

synthesis of rufinamide as depicted below in reaction Scheme 2,

F F y | /< F i
NaN3 OMe
X g Water \/\N3 X Ny X OMe
1 S ., -
S - Z . P .
1A I \Y%
Ammonia
F A w
/g/\N/Y\NHz
\

Scheme 2
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Accordingly, in an embodiment, the present invention provides a process for the

preparation of rufinamide of formula [, which process comprises: (a) reacting 2,6-

difluorobenzylchloride of formula lIA

F
, X N
\/\F
A

with sodium azide in the presence of water to obfain a 2-(azidomethyl)-1,3-

difluorobenzene intermediate of formula Ill;

(b) reacting the intermediate of formula Il with methyl propiolate in the presence of
water as the solvent to obtain methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-

carboxylic acid of formula |V; and

F 5 -
H — N
Ns iOM N\
e F N\\
F > N OMe
]}

1V

(¢) reacting the intermediate of formula IV with ammonia to yield rufinamide of formula
.
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In an embodiment, the process is carried out without isolation of 2-~(azidomethyl)-1,3-
difluorobenzene and without isolation of methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-
4-carboxylic acid. In another embodiment, the process is carried out as a one-pot
process. Alternatively, the process may be carried out with isolation of the

intermediates.

In an embodiment, water is the solvent in each of steps (i), (ii) and (iii). Water is
advantageous over the environmentally-unfriendly organic solvents as used in the prior
art. Further, the use of water reduces the production cost, simplifies the work-up and

minimizes the effluent disposal problem.

In an embodiment, step (a) is carried out at a temperature ranging from about 60°C to

about 80°C, preferably ranging from about 70°C to about 75°C.

In an embodiment, the reaction time to produce the azide intermediate of formula |l
ranges from about 25 hours to about 40 hours, and preferably from about 25 hours to

about 30 hours.

In another embodiment, in step (b), the 2-(azidomethyl)-1,3-difluorobenzene
intermediate is subjected to a ring closure reaction by adding methyl propiolate
dropwise at room temperature (about 25°C) and then allowing the temperature to rise to
a temperature ranging from about 50°C to about 75°C, preferably to a temperature
ranging from about 60°C to about 65°C, and the time required for the reaction ranges

from about 4 to about 5 hours.

In yet another embodiment, the amidation reaction of step (c) is carried out using
ammonia which may be in the form of gaseous ammonia, liguid ammonia or aqueous
ammonia, preferably aqueous ammonia. Suitably, the concentration of the aqueous

ammonia ranges from about 20% to about 25%. Typically, the aqueous ammonia is
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added dropwise. The reaction is preferably carried out at a temperature ranging from

about 65°C to about 80°C, more preferably from about 70°C to about 75°C.

The reaction contents are cooled to room temperature (about 25°C), washed with water

and then dried under vacuum to obtain solid rufinamide.

In still another embodiment rufinamide is prepared by isolating the intermediates

obtained at each preceding step.

The invention also relates to the use of rufinamide preferably in the form of

pharmaceutical preparations for the treatment of epilepsy and subindications thereof.

The following examples, which include preferred embodiments, will serve to illustrate
the practice of this invention, it being understood that the particulars shown are by way
of example and for purpose of illustrative discussion of preferred embodiments of the

Invention.
Examples:

Example 1 — One-pot Preparation of 1-[(2,6-Difluorophenyl)methyi}-1H-1,2,3-

triazole-4-carboxamide (rufinamide):

In a 250 ml round bottom flask, 2,6-difluorobenzylbromide (0.024 mol, 5 g), sodium
azide (0.026 mol, 1.72 g) and watehr (50 ml) were added. The reaction mixture was
heated to 70°C to 75°C for 30 hours and formation of the azide intermediate was
monitored by thin layer chromatography (TLC). After the completion of reaction, the
reaction contents were cooled to room temperature and then to this methyl propiolate
(0.024 mol, 2.1 ml) was added dropwise, maintaining the contents at room temperature.
On complete gddition, the mixture was again heated at 60°C to 65°C for 4 to 5 hours.

After the reaction was completed, the contents were cooled to room temperature and to
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this 25% aqueous ammonia (40 ml) solution was added dropwise. The reaction

contents were heated to 70°C to 75°C for 4 to 5 hours and then gradually cooled to
room temperature. The solid obtained was filtered and washed with water. The product

was dried under vacuum at 70°C - 75°C to give 3.0 g of rufinamide.

Example 2 - Multistep Preparation of 1-[(2,6-Difluorophenyl)methyi}-1H-1,2,3-

triazole-4-carboxamide (rufinamide):

Step A - Preparation of 2-(azidomethyl)-1,3-difluorobenzene:

To a 250 ml round bottom flask, 2,6-difluorobenzylbromide (0.024 mol, 5 g), sodium
azide (0.026 mol, 1.72 g) and water (50 ml) were charged. The reaction mixture was
heated to 70°C to 75°C for 30 hours and formation of azide intermediate (99.4%) was
monitored by gas chromatography. After completion of the reaction, the contents were
cooled to room temperature. The layers of the reaction mixture were separated to
obtain an upper water layer and a lower azide intermediate layer. The lower layer was

then concentrated and dried under vacuum to obtain 3.8 g of the product.

Step B - Preparation of methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxylic acid:

In a 250 ml round bottom flask, 2-(azidomethyl)-1,3-difluorobenzene (0.0207 mol, 3.0 g)
as obtained from step A and water (50 ml) were charged. To this mixture methyl
propiolate (0.0207 mol, 2.1 ml) was added dropwise at room temperature and then
heated to 60°C to 65°C for 4 to 5 hours. The progress of the reaction was monitored by
TLC. After the completion of reaction, the reaction mixture was cooled to room
temperature. The solid obtained was filtered and then washed with water (10 ml). The
product was dried under vacuum at 50°C to 55°C to give 2.5 g of methyl 1-(2,6-
difluorobenzyl)-1H-1,2,3-triazole-4-carboxylic acid.

Step C - Preparation of rufinamide:
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A mixture of intermediate obtained from step B (0.0098 mol, 2.5 g), and 20% agueous

ammonia solution (0.196 mol, 15 mi) was added to a 250 m! round bottom flask. The
mixture was then stirred at 70°C to 75°C for 5 to 6 hours. After the completion of
reaction, as monitored by TLC, the reaction mixture was cooled to room temperature.
The solid obtained was filtered, washed with water and dried under vacuum at 60°C to

65°C to give a solid product (1.7 g).

It will be appreciated that the invention may be modified within the scope of the
appended claims.
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CLAIMS
1. A process for the preparation of rufinamide of formula |,

@\“*

which process comprises: (i) reacting a 2,6-difluorobenzyihalide of formuia I, wherein X

is chloride, bromide or iodide, with an azide to obtain 2-(azidomethyl)-1,3-

difluorobenzene of formula |l

= -
_____._+
@\X @\Ns
- F

(11) reacting 2-(azidomethyl)-1,3-difluorobenzene of formula Il with methyl propiolate to

obtain methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxylic acid of formula 1V;

F 0 z
N3 OMe / \ /O
- > - NN
F N OMe

IV

and
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(i) reacting methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxylic acid of formula

IV with ammonia to obtain rufinamide of formula 1.

2. A process according to claim 1, wherein X is chloride.
3. A process according to claim 1, wherein X is bromide.
4, A process according to claim 1, 2 or 3, wherein the azide is an alkali metal azide.
5. A process according to claim 4, wherein the alkali metal azide is sodium azide or

potassium azide.

0. A process according to claim 4, wherein the alkali metal azide is sodium azide.

7. A process according to claim '1, 2 or 3, wherein the azide is trimethylsilyl azide.

8. A process according to claim 1, 2 or 3, wherein the azide is diphenylphosphoryi
azide,

9. A process according to any preceding claim, wherein the ammonia in step (iii) is

in the form of aqueous ammonia.

10. A process according to any preceding claim, wherein all the reaction steps are

carried out in the presence of water as a solvent.

11. A process according to any preceding claim, wherein steps (i) to (iii) are carried
out without isolation of 2-(azidomethyl)-1,3-difluorobenzene of formula Il and without

isolation of methyl 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxylic acid of formula
V.
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12. A process according to any preceding claim, wherein the process is a one-pot

process.

13.  The use of methyl propiolate in a process for preparing rufinamide.

14.  Use according to claim 13, wherein the process is carried out in water as a
solvent.

15.  Use according to claim 13 or 14, wherein the process is a one-pot process.

16. Use according to claim 13, 14 or 15, wherein the process for preparing

rufinamide is as defined in any one of claims 1 to 12.

17. A process substantially as herein described with reference to the Examples.
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