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(57) Abstract: The present invention relates to an improved process for the preparation of N-methyl-3- (1-methyl-4-
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methyl-4-piperidinyl)- 1H-indole-5- ethanesulfonamide (1A) and intermediates thereof.
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Related application: _

This application claims the benefit of Indian Provisional Application No.
00464/MUM/2008 filed on 7* March 2008.

Technical field:

The present invention relates to an improved process for the preparation of N—methyl;3-
(1-methyl-4-piperidinyl)-1H-indole-5-ethanesulfonamide hydrochloride of formula (I)
having less than 0.15% area by HPLC of 3-(1-methyl-4-piperidinyl)-1H-indole-5-
ethanesulfonamide (1A) and intermediates thereof.

o |
P}N —ﬂ "HCI

M
Background of invention:
The compound N-methyl-3-(1-methyl-4-piperidinyl)-1H-indole-5-ethanesulfonamide
hydrochloride is also known by the name "Naratriptan hydrochloride." Naratriptan
hydrochloride exhibits selective vasdconstrictor‘activity used as the active ingredient in
pharmaceutical products and being sold by Glaxo with trademark AMERGE™ for
treating migraine. Naratriptan hydrochloride is an indole derivative disclosed in US
4997841 and US 5066660.
US 4997841 describes three different processes for preparation of Naratriptan:
Proceés A: A solution of 4-hydrazino-N—methyl-benzenethanesulfonamide ) with 1-
methyl-4-pipéridineacetaldehyde (A) in a mixture of water and 2N hydrochloric acid
followed by stirring for 2 days at room temperature to yield the hydrazone compound
which is treated with polyphosphate ester in chloroform to get crude Naratriptan base
(IX). The crude base (IX) was purified by column chromatography on silica gel using
mixture of dichloromethane, ethanol and ammonia. The main .disadvantage of this process
is use of the aldehyde intermediate which is commercially not available and there are no |
synthetically feasible routes available for its synthesis in the literature. The reaction is

represented by scheme below.
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Scheme 1

P_rocéss B: A mixture of 5-bromo indole (B), N-methyl-4-piperidone and potassium
hydroxide in ethanol is refluxed to obtain compound of formula (C). The compound (C)
is treated with ethanolic HCl followed by hydrogenation in presence of Platinum oxide
to obtain 5-bromo-3-(1-methyl-4-piperidinyl)-1H-indole (D). The mixture of obtained
compound (D), N-methyl vinyl sulfonamide, Pd(OAc)2 and tri-o-tolylphosphine and
triethyl amine in acetonitrile is heated to get crude N-Methyl-2-[3-(1-methyl-4-
piperidinyl)-lH-indole-5-yl]ethenesulf6namide (E) which is purified by column
chromatography on silica gel using a mixture of dichloromethane, ethanol and ammonia.
The purified compound (E) is hydrogenated in presence of 10% palladium on carbon in
ethanolic hydrochloric acid and DMF to get N-methyl-3-(1-methyl-4-piperidinyl)-1H-
indole-5-ethanesulfonamide (IX). The obtained compound (IX) is treated with ethanolic
hydrochloric acid to get Naratriptan hydrochloride (I). The reaction is represented by

scheme below.
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(E) ax) " Scheme 2

- The disadvantage of this process is that cumbersome operations like Heck reaction is
involved. Other reagents such as Pd(OAc); and tri-o-tolylphosphine are very expensive.
Besides the above process using these expensive intermediates and reagents yield only 5-

7% of the final product.
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Process C: A mixture of N-methyl-1H-indole-5-ethanesulfonamide (VII),'N-methyl-4-
piperidone and potassium hydroxide in methanol is refluxed to produce compound (VIII).
The compound (VIII) is hydrogenated in the presence of 5% Pd/C to obtain N-Methyl-3-
(4-piperidinyl)- 1H-indole-5-ethanesulfonamide (IX). The compound (IX) is purified by
column chromatography on silica gel using a mixture of dichloromethane, ethanol and

ammonia. The reaction is represented by the below scheme.

HN——

VID) hydrogenation l

CIX)

‘Scheme 3 _
The main disadvantage of the processes as described in Process A, B and C is the use of -
column chromatography for purification of Naratriptan b.ase thus these processes are time
consuming, impractical at industrial scale and economically not viable. |
US 4994483 describes process for preparation of N-methyl-1H-indole-5-
ethanesulfonamide (VII) which comprises heating the mixture 6f 5-bromo indole (B), N-
methyl vinyl sulfonamide, Pd(OAc), tri-o-tolylphosphine, and triecthylamine in
acetonitrile to get crude 2-(1H-indol-5-yl)-N-methyl ethane sulfonamide (F) which is
puriﬁed by column chromatography and resulted in poor yield. The purified compound
(F) is hydrogenated in presence of 10% palladium oxide on charcoal in mixture of ethyl
acetate and methanol to get N-methyl-1H—indole-S-ethanesulfonamide (VID). The reported

yield is 22-23%. The reaction is represented by the below scheme.
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| N-Methy vinyl suforamide / Ii\/\@[—/[] Hydrogenation 74 I |
g PA(OAS) , = N > - .
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Scheme 4
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uUs 5659040 describes process for preparation of Naratriptan hydrochloride comprising
heating the mixture of compound (C), N-methyl vinyl sulfonamide, Pd(OAc),, tri-o-
tolyphosphine and triethylamine in dimethylformamide to-get (E)-N-Methyl-2-[3-
(1,2,3,6-tetrahydro- 1-methyl-4-pyridinyl)- 1H-indol-5-yl]ethenesulfonamide  (G). The
compound (G) is hydrogenated in presénce of 10% palladium oxide on charcoal in a
mixture of dimethylformamide, water and 2N hydrochloric acid to get crude Naratriptan
hydrochloride, which is crystallized with hot IMS(Industrial methylated spirit)/water to
get pure Naratriptan hydrochloride (I).The main disadvantage of this process is the use of

high quantity of catalyst. The reaction is represented by the scheme below.
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© ©
' Scheme 5
WO02006010079 describes process for preparation of Naratriptan hydrochloride which
comprises reaction of diazonium salt of N-Methyl-2-(4-aminophenyl)ethane sulfonamide
with B-ketoester compound , which further upon cyclization, quaternization, reduction
(twice), saponification and decarboxylation gives Naratriptan hydrochloride (I). This

process is time consuming and economically not viable as it involves many steps.
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Scheme 6

Advantages of the present process for preparation of Naratriptan hydrochloride are
. Provides Naratriptan hydrochloride in high yield and high purity.

More suitable for scaled-up operations as it involves less number of steps.

1

2

3. Avoids use of column chromatography.

4. Avoid use of expensive reagents like N;methy1-4-piperidine acetaldehyde.
5

. It is simplé, economical and industrially feasible process for the preparation
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Naratriptan hydrochloride.

6. Involves use of easily available raw materials and low operating cost, overcoming
the problems of handling the reactants and reagents as used in the prior art.

7. Conversion of compound (VIII) to Naratriptan hydrochloride which reduces

number of steps of the process and results in high yield of the desired product.

Object of the invention:
The object of the present invention is to provide a simple and cost effective process for
the preparation of Naratriptan hydrochloride i.e. N-methyl-3-(1-methyl-4-piperidinyl)-1
H-indole-5-ethanesulfonamide hydrochloride and intermediates thereof.

" Another object of the invention is to provide novel amorphous Naratriptan hYdrochloride
and prdcess for preparation thereof. |
Another object of the invention is to provide desmethyl Naratriptan (IA) as a reference
standard to quantify the amount of impurity in a sample of Naratriptan or salts thereof.
Another object of the invention is to provide pharmaceutical compositions comprising
Naratriptan or pharmaceutically acceptable salts thereof along with at least one -

pharmaceutically acceptable excipient.

Summary of the invention: |
According to one aspect of the present invention there is provided a process for
preparation of N-methyl-2-[3-(1-methyl-4-piperidiny1)- 1H-indole-5-ethanesulfonamide
salts, particularly hydrochloride of formula (I) which comprises the following steps;
a) combining compound (VII) with N-Methyl-4-piperidone to produce compound
(VIID);
b) combining compound (VIII) in suitablé solvent with catalyst under reduced
condition and adding acid to the obtained reaction mixture to get Naratriptan salt;
a) optionally purifying the obtained salt to get pure compound with purity more than
90%. ' ‘

According to another aspect of the present invention there is provided process for
preparation of key intermediate indole sulfonamide (VII) used for the preparation of

Naratriptan hydrochloride which comprises the steps of;,
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a) combining 5-bromo indole (B) with aryl vinyl sulfonate wherein aryl is substituted

or unsubstituted phenyl compound to get aryl 1H-indole-5-ethenesulfonate (X).

b) hydrogenating the compound (X) to get 1H-indole-5-aryl ethanesulfonamide (XI);

c) conibining compound (XI) with methyamine to obtain desired compound (VII).

According to another embodiment the present invention provides process for preparation

of key intermediate indole sulfonamide (VII) comprising

a) combining compound (X) with methylamine to obtain N-methyl-1H-indole-5-
ethenesulfonamide (F); _

b) hydrogenating the compound (X) to get 1H-indole-5-aryl ethanesulfonamide
(XD

¢) treating the obtained compound (XI) with methylamine to get compound (VII).

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

preparation of key intermediate indole sulfonamide (VII) used for the preparation of

Naratriptan hydrochloride which comprises the steps of;

a)

b)

d)

combining isethionic acid or salts thereof with chlorinating agent to get
chloroethane sulfonyl chloride;
combining obtained compound of step a) with methylamine in suitable solvent to

get N-methyl vinyl sulfonamide;

n=0

N
o

HN™

N-methyl vinyl sulfonamide
combining N-methyl vinyl sulfonamide with 5-bromoindole (B) in presence of
Pd(OAc),, tri-o-tolylphosphine, and triethylamine in suitable solvent to get
compound (F);
hydrogenating compound (F) using suitable catalyst in suitable solvent to produce

compound(VII).
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According to another a_spéct, the present invention provides process for preparation of

Naratriptan hydrochloride comprising the steps of;
a) combining hydrazino derivative (II) with a pyruvic acid ester compound (III) in

ethanol and methane sulphonic acid at 25- 100°C for 2 to 4 hours to obtain

hydrazone compound (IV);

e »
O\/\Q 3 ?—COOR
NHNH , o

(II)

H,G,
J—COOR
| N-N

H

~
Q=

wherein, R= an alkyl group having 1 to 5 carbon atoms
av)
b) combining the obtained hydrazone compound (IV) with methanesulphonic acid in
acetic acid for 2-3 hours at 110-115°C to get an indole carboxylic ester compound

HN —
’
0 COOR
N .
H

R= an alkyl group having 1 to 5 carbon atoms

V)

V),

n=0
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¢) refluxing a mixture of carboxylic e.ster (V) and base for 2-3 hours to get
carboxylic acid compound (VI);

O\ ’/O

Ss ' .
—NH
cOOH
NH

(VD
d) decarboxylating compound (VI) to obtain indole sulfonamide(VII);

f
HN=—3
/ 0\/\®
N
. H ‘

Q'21))]
According to another aspect, the present invention provides process for preparation of

desmethyl Naratriptan (IA).

Another aspect of the invention is to provide desmethyl Naratriptan (IA) as a reference

standard to quantify the amount of impurity in a sample of Naratriptan or salts thereof.

According to another aspect, the present invention provides amorphous Naratriptan

hydrochloride and process for preparation thereof.

According to another aspect of the present invention there is provided pharmaceutical

compositions comprising Naratriptan or pharmaceutically acceptable salts thereof.

Brief description of figures:

Fig.1 is a characteristic X-ray Powder diffraction pattern of Naratriptan base.

Fig.2 is a characteristic X-ray Powder diffraction pattern of Naratriptan hydrochloride
Fig.3 is a characteristic X-ray Powder diffraction pattern of pure Naratriptan
hydrochloride.

Fig. 4 is a characteristic X-ray Powder diffraction pattern of Naratriptan hydrochloride,
(USP reference standard).

Fig. 5 is a characteristic X-ray Powder diffraction pattern of Amorphous Naratriptan
hydrochloride '
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Description of the invention: _

The present invention describes process for preparation of Naratriptan hydrochloride (I)

having less than 0.15% area by HPLC of 3-(1-methyl-4-piperidinyl)-1H-indole-5-

ethanesulfonamide (IA) or desmethyl Naratriptan.
1\4 N

LHCI

:O .

@3 =0

I?l_
N
N
N _
(IA) | @)
Another embodiment of the present invention provides process for preparatidn of
Naratriptan salts comprising the steps of: _
¢) combining compound (VII) with N-Methyl-4-piperidone to produce compound -
(VIID); |
d) combining compound (VIII) in suitable solvent under reducing condition with
catalyst and adding acid to the obtained reaction mixture to get Naratriptan salt;

e) optionally purifying the obtained salt to get pure compound with purity more than"
90%.

Particularly, Naratriptan'hydrochloride is prepared by condensing compound (VII) with
N-methyl-4-piperidone at temperature of about 60 to 100°C for about 8 to 14 hours,
preferably 8 to 10 hours in presence of base in suitable solvent to obtain- compound
(VIII). The obtained compound (VIII) is optionally further dissolved in suitable solvent
and refluxed for 1-2 hours and filtered. The solvent is partially distilled out and the
reaction mass is cooled at 10-15°C to get pure compound (VIII). The compound (VIII)
dissolved in suitable solvent is reduced in presence of catalyst and hydrogen gas at
temperature of about 25 to 80°C, preferably 50 to 60°C for about 5 to 12 hours, preferably
6 to 8 hours. The compound (VII[) may be reduced using catalytic transfer
~ hydrogenation. Optionally the reaction is carried out in a solvent or in a mixture of
solvent and acid. After completion of reaction, the reaction mixture is filtered and
distilled to get an oil, which is stripped with suitable solvent followed by addition of acid

and refluxing the obtained reaction mixture for 1-2 hours. The precipitated solid is stirred
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at 5-20°C. The solid thus obtained is washed with solvent and dried to get Naratriptan salt
with high yield. The process of producing Naratriptan salt according to the present

invention i.e. without isolating Naratriptan base is economically and industrially feasible.

Naratriptan hydrochloride obtained according to the pfesent invention is optionally
purified by dissolving in suitable solvent at 70-80°C for 30 minutes to 1 hour. The
solution is filtered and the filtrate is stirred for 30 minutes at 5-20°C to get solid of pure
Naratriptan hydrochloride having purity more than 90% by HPLC.

The above reaction is represented by the scheme below,

CHy
*HCI

(VII) (VIH) O
Scheme 8

‘According to another embodiment, the present invention provides process for preparation
of N-methyl-1H-indole-5-ethanesulfonamide (VII) used for the preparation of Naratriptan
hydrochloride which comprises the steps of; |

a) combining 5-bromo indole (B) with aryl vinyl sulfonate compound wherein

aryl is substituted or unsubstituted phenyl tb get 1H-indole-5-aryl

ethenesulfonamide (X). ' .

b) hydrogenating the compound (X) to get 1H-indole-5-aryl ethanesulfonamide

(XD);

¢) combining compound (XI) with methylamine to obtain compound (VII).
Preferably 5-bromo indole (B) is treated with aryl vinyl sulfonate wherein wherein aryl is
substituted or unsubstituted phenyl compound in the presence of Pd(OAc),, tri-o-
tolyphosphine and triethylamine in suitable solvent at temperature of about 80 to 120°C,
preferably about 80°C for a period of about 2 to 4 hours to get compound (X). The
compound (X) is reduced to compound (XI) in the presence of hydrogen gas and catalyst
at temperature about 25 to 80°C, preferably 40 to 50°C for about 8 to 24 hours, preferably
14 to 16 hour. The reduction can be carried out in solvent or mixtures of solvents,

preferably mixture of methanol and terahydrofuran. The compound (XI) is further
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converted into indole sulfonamide compound (VII) using methylamine in water or
organic solvent or mixtures thereof at temperature of about 25 to 80°C preferably about
40 to 50°C. The reaction is carried out for 2 to 6 hours preferably about 3 to 4 hours.

The above reaction is represented in the scheme below,

N
® H

N onphrg . AO-b ' 2 ?
\CK»'? . 6V\<:%\ Hogeroton, 0 gm amidation,_ 7“'?)\/\@
® oy (L) _
Scheme 9
According to another embodiment, the present invention provides process for preparation
of N-methyl-1H-indole-5-ethanesulfonamide (VII) which comprises the steps of;
a) combining compound (B) with N-methyl vinyl sulfonamide in suitable solvent
to get compound (F).
b) i'educing obtained compound (F) in the presence of catalyst at temperature

about 25 to 80°C for about 8 to 24 hours to get compound (VII).

Preferably a mixture of palladium acetate and tri-o-tolyl phosphine in suitable solvent is
stirred under nitrogen atmosphere and a mixture of compound (B), N-methyl vinyl
sulfonamide and base is added to the reaction mixture followed by heating for 8 to 10
hrs. After completion of the reaction, the mixture is cooled to 35 to 40°C and filtered The
filtrate is distilled off to yield thick mas to which water is slowly added to get compound
(F) which may be further crystallized from solvent to get pure 2-(1H-indol-5-yl)-N-
methyl ethene sulfonamide (F) with high yield of 98%.The obtained compound (F) is
further reduced at temperature about 25 to 80°C, preferably 40 to 50°C for about 8 to 24
hours, preferably 14 to 16 hours in the presence of hydrogen gas using a catalyst to get
compound (VII). The reduction is performed in solvent or mixtures of solvents.

The above reaction is represented in the scheme below,

LD wen. .
coupling -S. _~ . . HN-§
—_— reduction
; T e TR
H N . N
H H

(B) (F) i
Scheme 10
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According to another embodiment, the present invention provides process for preparation
of N-methyl-1H-indole-S-ethanesulfonamidé (VII) comprises the steps of;
a) combining 1H-indole-5-aryl ethenesulfonamide (X) with methylamine to obtain
N-methyl-1H-indole-5-ethenesulfonamide (F);
b) reducing obtained compound (F) in the presenéé of catalyst at temperature

about 25 to 80°C for about 8 to 24 hours to get compound (VII).

Prefereably, treating 1H-indole-5-aryl ethenesulfonamide (X) with methylamine in water
or suitable solvent or mixtures thereof, preferably mixture of methanol and
tetrahydrofurah at temperature of about 25 to 80°C preferably about 40 to 50°C and high
pressure to get compound (F). The reaction is carried out for 2 to 6 hours preferably
about 3 to 4 hours. The obtained compound (F) is further reduced in the presence of
hydrogen gas using a catalyst at temperature about 25 to 80°C, preferably 40 to 50°C for
about 8 to 24 hours, preferably 14 to 16 hours to _gef compound (V II).A The reduction can
be carried out in solvent or mixtures of solvents.

The above reaction is represented in the scheme below,

Aro'-'sq _ HN_Q " @
6\/\@\/\> amidation 7 g\/\@E% reduction H g\/\©\/§
X) ) o i
Scheme 11

According to another embodiment of the present invention compound (F) is purified by
refluxing in suitable solvent to get clear solution. The solvent is partially distilled out and
reaction mass is cooled at 10°C with stirring to get pure compound (F). The obtained
compound (F) is optionally further refluxed in a suitable solvent to obtain pure
compound (F) in high yield. The suitable solvent used is selected from ethanol, methanol,
isopropanol, hexane,: ethylacetate and acetone or mixtures thereof, preferably mixture of

hexane:ethyl acetate.

N-methyl vinyl sulfonamide is an unstable compound, expensive and not easily available.
Also it is difficult to produce N-methyl vinyl sulfonamide at a commercial scale due to

its unstability. The present invention provides simple process for preparation of N-methyl
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vinyl sulfonamide which comprises the steps of;

a) combining isethionic acid salt with chlorinating agent to get chloroethane sulfonyl

chloride; .

b) optionally distilling the compound obtained in stép a) under vacuum,;

c) treating obtained pure with methylamine to get N- methyl vinyl sulfonamide and

d) optionally distilling N-methyl vinyl sulfonamide under high vacuum or short path

distillation to get pure N- methyl vinyl sulfonamide. _

In a preferred embodiment, thionyl chloride is added dropwise to a mixture of isethionic
acid salt in DMF and dichloromethae at 20-30°C. The reaction mixture is heated slowly
from 30-60°C. After completion of the reaction chilled water is- added. The reaction
mixture is extracted with dichloromethane. The solvent is distilled out from the reaction
mixture to get an oil which is distilled under vacuum to get pure chloroethane sulfonyl
chloride with yield of ‘90%. A mixture of chloroethane sulfonyl chloride in suitable -
solvent is stirred under nitrogen atmosphere. The reaction mixture is cooled to -50 to
-60°C followed by addition of hydroquinone in the catalytic amount and purging N-
methyl amine gas (aqueous methylamine was added in pdtas'sium hydroxide) in the -
reaction mixture maintaining temperature - 40 to - 60°C. The reaction reaction mixture is
filtered and filtrate is evaporated under vacuum not more than 50°C to get thick oil which
is‘ stored under nitrogen atmosphere and distilled using short path distillation or high
vacuum distillation to get pure N-methyl vinyl sulfonamide. N-methyl vinyl sulfonamide -

thus obtained has less than about 0.5% of vinyl sulfonamide.

According to the present invention process for prepélration of aryl vinyl sulfonate which
comprises the steps of; -
a) combining isethionic acid or salt thereof with chlorinating agent to get
~ chloroethane sulphonyl chloride; | |
b) optionally distilling the obtained compound of step a) under vacuum;
¢) adding aryl-OH, wherein aryl is substituted or unsubstituted phenyl to the
obtained pure chloroethane sulphonyl chloride to get aryl vinyl sulfonate;
d) optionally distilling aryl vinyl sulphonate under high vacuum or short path
distillation to get pure aryl vinyl sulfonate.
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In preferred embodiment thionyl chloride is added to a mixture of isethionic acid salt in
DMEF and dichloromethane at 20-30°C. The obtained reaction mixture is heated slowly at
temperature range from 30-60°C. After completion of the reaction chilled water is added
to the reaction mixture and the reaction mixture is extracted with dichloromethane. The
solvent is distilled out from the reaction mixture to get oil.

The obtained oil is distilled under vacuum to get pure chloroethane sulfonyl chloride. A
mixture of chloroethane sulfonyl chloride and dichloromethane is stirred under nitrogen
atmosphere and hydroquinone is added in the catalytic amount. The reaction mixture is
chilled at -15 to -20°C and a mixture of phenol and triethylamine in dichloromethane is
added to it maintaining the same temperature followed by stirring at 25 to 30°C for one
hour. After‘ completion of reaction dichloromethane is added. The separated organic layer
is treated with hydrochloric acid followed by aqueous sodium hydroxide and water. The
organic layer is distilled out to get an oil which is distilled using short path distillation or

high vacuum distillation to get pure desired compound.

In the process for preparation of N-methyl vinyl sulfonamide or aryl vinyl sulfonate, the
reaction is performed in presence of solvent selected from the group consisting of
dimethylformamide, dichloromethane, ethylacetate, tetrahydrofuran. The isethionic acid
salt is isethionic acid sodium salt. The high vacuum used is in the range of 0.1mm to
0.5mm preferably 0.1mm to 0.2 mm optionally using glass bids. The methylamine used
herein is in the form of solution or gas. The treatment of chloroethane sulfonyl chloride

with methylamine is performed in presence of catalytic amount of hydroquinone.

According to another embodiment, the present invention provides process for preparation
of key intermediate N—methyl-1H-indole-S-ethanesulfonamide (VII) comprising the steps
of; '
a) reacting hydrazino derivative (II) with a pyruvic acid ester compound (III) to
obtain hydrazone compound (IV);

(0]

HN-S

/7 6\/\©\ H5C :
)—- COOR
(1D NHNH 2 ° (IID)

b) cyclizing the hydrazone compound (IV) in presence of an acid to give the indole
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derivative (V);
¢) hydrolyzing the obtained compound (V) with base and acidifying with acid to
produce compound (VI);
d) decarboxylating the obtained compound (VI) to produce indole sulfonamide
compound (VII); -
The reaction of the present invention is represented by the following scheme;
- wherein R represents an alkyl group having 1 to 5 carbon atoms

Q
i1

HN—

Fal f 1
) condensati eyclisati HN—§
_ Lo A e octim IS
NHNH />—-GOOR o COOR
N—-N N

()} H H
(Y] V)
0 ' ) ) Hydrolysis
f
M o
. 0 . Decarboxylation }m—lsI
() H
(L}

Scheme 12
According to preferred embodiment of the present invention the hydrazino derivative (III)
is condensed with pyruvic acid ester (II), maintaining the temperature at about 25 to
100°C, preferably about 80°C for a period of about 2 to 4 hours to obtain hydrazone
compound (IV). The compound (IV) can be prepared by reacting the compound (II) with
compound (III) in presence or absence of catalytic amount of acid in suitable solvent,
preferably methanesulphonic acid in ethanol is used. The hydrazone compound (IV) is
cyclized using an acid in presence or absence of solvent, preferably methane sulphonic
acid in acetic acid, for 2-6 hours at temperature 100-120°C. After the. completion of

reaction the obtained solid is neutralized with base to get indole derivative (V).

The obtained indole derivative (V) is hydrolyzed by refluxing a mixture of compound (V)
and suitable base in water or water-solvent mixture for 2-3 hours. The obtained reaction
mixture is acidified with conc. or dil hydrochloric acid to precipitate out the compound
(VD).

The compound (VI) is decarboxylated in the presence of copper catalyst such as cuprous



WO 2009/118753 PCT/IN2009/000165
16
oxide, copper oxide, copper bronze in the presence of quinoline at temperature in the

range of about 140 to 220°C for 2 to 6 hours to obtain compound (VII).

Another embodiment of the present invention provides a process for preparation of

Naratriptan or salts thereof comprising the steps of:

a) condensing indole sulfonamide (VII) with N-methyl-4-piperidone at 60
to 100°C in presence of base to obtain compound (VIII);
, _ %
i
.
| N (VIID
b) optionally recrystallizing compound (VIII) using suitable solvent to
get pure compound (VIII);
c) reducing the compound (VIII) with catalyst in a mixture of acid in
~ suitable solvent at 25-80°C to produce Naratriptan base (IX); |
®
.
@
d) converting the obtained Naratriptan base into its acid addition salt and
e) optionally purifying the obtained Naratriptan salt to get pure

compound having purity more than 90%.

Preferably, compound (VII) 'is further condensed with N-methyl-4-piperidone at
temperature of about 60 to 100°C for about 8 to 14 hours, preferably 8 to 10 hours in
presenée of base in suitable solvent to obtain compound (VIII). The obtained compound
- (VIII) is optionally further dissolved in suitable solvent and refluxed for 1-2 hours and
filtered. The solvent is partially distilled out and the reaction mass is cooled at 10-15°C to
get pure compound ‘(VIII). The obtained compound (VIII) is further reduced using
catalyst at temperature of about 25 to 80°C, preferably 40 to 50°C for about 5 to 12 hours,
preferably 8 to 12 hours. The reaction mixture is then filtered and filtrate is concentrated.
The obtained reaction mass is treated with base followed by extraction with ethyl acetate.

The organic layer is concentrated to get Naratriptan base (IX) with high yield of 60-70
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%. The reduction can be carried out in presence of solvent or solvent -acid mixture
preferably mixture of methanol and acetic acid and hydrogen gas.
Naratriptan base (IX) obtained by the above process is characterized by XRPD having

the following characteristic peaks at 20 angle positions + 0.2 degrees represented in

below table (Fig. 1):

Pos [°2 Th] Rel. Int. [%]
6.0313 0.69
11.9694 15.55
12.3020 4.89
12.9366 '3.56
14.6488 2.81
15.0344 6.93
17.1859 9,51
17.9725 100.00
18.6130 73.66
19.4575 13.62
20.0776 8.19
22.5529 10.90
23.9735 8.02
24.4746 9.13
25.4455 5.77

Naratriptan base (IX) thus obtained is further converted into its acid addition salt ().

Preferably, Naratriptan base (IX) is dissolved in suitable solvent at refluxed temperature
for 1-2 hours and cooled at room temperature. An acid is added to the cooled solution and
the mixture is refluxed. A mixture of suitable solvent is added to it and refluxed further
for 1 hour. The hot solution is filtered and the filtrate is stirred for 1 hour at 5-10°C to get
pure desired salt of Naratriptan.
Alternatively, Naratriptan base (IX) is dissolved in suitable solvent at refluxed
temperature for 30 minutes and solution is filtered. The filtrate is cooled to 30-35°C and
acid is added slowly to it followed by cooling at 10-15°C to get crude desired salt of
Naratriptan. The crude salt of Naratriptan is further dissolved in suitable solvent at
refluxed temperature of about 25 to 100°C, preferably 60 to 80°C and the solution is
filtered followed by cooling and stirring at 10-15°C for 1 hour to get pure Naratriptan salt
with high yield of more than 85% and purity more than 90%, more preferably more than
99.8%.



WO 2009/118753 PCT/IN2009/000165
18

Naratriptan hydrochloride obtained according to the present invention has purity of more
than 99.8% by HPLC and characterized by XRPD having the following characteristic
peaks at 20 angle positions + 0.2 degrees represented in below table (Fig. 2):

Pos. [°2Th.] Rel. Int. [%]

7.1732 8.85
7.4147 3.27
9.2622 22.54
14.3126 100.00
15.1924 239
16.6609 1.46
17.3266 - 37.13
17.6457 16.50
17.8079 5.59
18.0817 8.83
18.5294 53.22
19.6801 10.03
21.3530 33.77
22.0322 2.81
22.9458 47.67
23.2010 14.94
23.6875 67.06
24.0644 26.58
24.7339 2.93
25.0341 . 19.05
27.9145 8.26
28.7774 83.83
29.2462 12.24
29.7791 4.75
30.7447 8.17
31.1299 11.77
31.6946 1.12
329671 3.85
34.2612- 4.55
35.0620 3.90
35.4402 : 4.87
36.4140 14.66

Naratriptan hydrochloride thus obtained may be further purified and characterized by
XRPD having the following characteristic peaks at 20 angle positions + 0.2 degrees (Fig.
3):

Pos. [°2Th.]  Rel. Int. [%]

7.3842 47.20
9.2255 34.16
14.2628 - 5.27
14.7809 10.18

15.1251 39.28
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16.6427 2.66
17.3066 9.71
17.6113 62.80
18.0623 3.44
18.4864 100.00
19.7568 7.16
21.1604 5.96
21.9868 44.83
22.2297 18.47
22.9190 13.68
23.1499 3.00
23.6384 24.22
24.0295 27.56
24.6353 - 3.10
24.9934 9.04
25.3342 1.93
26.2211 1.13
27.8667 1591
28.2065 4.44
28.4916 230
28.7449 8.54
29.2325 4.52
29.7337 4.84
30.4851 34.53
31.1088 1.04
31.7752 5.69

Naratriptan hydrochloride is listed in US pharmacopoeia. The USP reference standard
shows XRPD having the following characteristic peaks at 20 angle positions + 0.2

degrees (Fig. 4).

Pos. [°2Th.]  Rel. Int. [%]
7.3051 6.46
9.1605 31.63

14.2029 30.15
15.0674 10.78
16.5645 7.54
17.2391 28.58
17.5476 43.19
. 17.6947 14.08
18.0021 18.87
18.4277 100.00
19.5801 20.12
21.0944 11.31
21.2556 12.66
21.9285 10.16-
22.8526 63.30
23.1047 17.58
23.5813 58.16
23.9918 20.32
24.9561 33.19
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27.8099 13.33
28.2049 5.82
28.6777 2557
29.1821 8.68
29.8559 3.28
30.4497 7.99
31.0370 3.70
31.6564 1.46
32.9380 2.97
33.6327 3.98
34.1305 5.26
35.3946 2.83

Naratriptan HCI obtained by the process of the present invention has particle size deo less

than about 250 p. preferably less than about 100p more preferably less than about 80p

which may be further micronized using conventional micronization techniques to get

desired less particle size of Naratriptan or salts thereof.

According to another embodiment of the present invention the process for preparation of

desmethyl Naratriptan comprises the steps of;

a)

b)

d)

treating chloroethane sulfonyl chloride with ammonia in suitable solvent to
get vinyl sulfonamide;

' H2N~(§:/\ A

© . Vinyl sulfonamide
treating vinyl sulfonamide with 5-bromoindole (B) in presence of coupling
catalyst, ligand, and base in suitable solvent to get compound (IXa); -
HZN—:;?‘ s
v (IXa)

hydrogenating compound (IXa) using catalyst in suitable solilent to produce

compound (IXb)

" (IXb)
condensing compound (IXb) with N-Methyl-4-piperidone to get compound
(IXc).
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CH;

NP N/

(IXc)
e) reducing compound (IXc) using catalyst to get compound (IA).

N,CH3
| )
The process for preparation of desmethyl Naratriptan is described in steps below;
Step a) : A mixture of chloroethane sulfonyl chloride and tetrahydrofuran is stirred under
nitrogen atmosphere with cooling to -30 to -60°C followed by purging ammonia gas
slowly to the reaction mixture at same temperature. The reaction is mbnitored on GC.
After completion of reaction, the temperature of the reaction is maintained at 25°C and
filtered through hyflow. The solvent is distilled out from the obtained filtrate to get thick

oil which is treated with treated with suitable solvent to get vinyl sulfonamide 98% pure
on GC in high yield. |

Step b): A mixture of palladium acetate and tri-o-tolyl phosphine in dimethylformamide -
1s stirred uﬁder nitrogen atmosphere. A mixture of 5-bromo indole , vinyl sulfonamide |
and triethylamine in dimethylformamide is added to the reaction mixture. The reaction
mixture is heated to 100-110°C for 8 to 10 hrs. After completion of the reaction, the
mixture is cooled to 35 to 40°.C and filtered. The filtrate was distilled off completely to
yield thick mass to which water is slowly added to get solid which is éryStallized from

mixture of mixture of solvent to get 2-(1H-indol-5-yl)-ethene sulfonamide (IXa).

Step ¢) A mixture of 1H-indole-5-ethenesulfonamide (IXa) is hydrogenated using 5-60 %
of catalyst (50% wet palladium on charcoal) in a mixture of suitable solvent preferably
methanol: ethyl acetate for 2 to 8h at 25°-30° C under hydrogen pressure to get 2-(1H-
indol-5yl)-ethane sulfonamide (IXb).

Step d): A mixture of 2-(1H-indol-5yl)-ethane sulfonamide (IXb), N-methyl-4-
piperidone in presence of base preferably potassium hydroxide in ethanol is refluxed for

2-10 hrs at temperature 50-80°C. The reaction mixture is cooled to 25- 40°C and



WO 2009/118753 PCT/IN2009/000165
22

quenched in water at temperature below10°C to precipitate out solid -of 2-[3-(1,2,3,6-
tetrahydro- 1-methyl-4-pyridinyl)-1H-indol-5-yl]ethanesulfonamide (IXc) or extracting

the reaction mixture with 1-butanol.

Step e) : A mixture of compound (IXc) is reduced using platinum oxide in a mixture of
50% acetic acid in methanol for 8h at.70 psi at 50°C. After completion of reaction, the
reaction mixture is filtered and filtrate is concentrated, basified with aqueous sodium
carbonate solution and extracted with solvent. The organic layer is separated, washed
with EDTA, water and concentrated to get the 2[3-(1,2,3,6-tetrahydro-1-methyl-4-
piperidinyl)- 1H-indol-5-yl]ethanesulfonamide (IA). |

According to another embodiment, the invention provides desmethyl Naratriptan (IA) as
a reference standard to quantify the amount of impurity in a sample of Naratriptan or

salts thereof.

The acid used is selected from the group consisting of methane sulfonic acid, acetic acid,
phosphoric acid, hydrochloric acid, sulfuric acid, para-toluenesulphonic acid and lewis

acid such as boron trifluoride and the like optionally in presence or absence of solvent.

The suitable solvent used is alcohol such as methanol, ethanol, propanol, isopropanol,
chlorinated solvent such as dichloromethane,‘ chloroform, ethers such as 1,4-dioxane,
tetrahydrofuran, esters such as ethyl acetate, isopropyl acetate, butyl acetate,
hydrocarbons such as pentane, hexane, heptane, amide such as dimethylformanﬁde,

water, acetonitrile or mixtures thereof.

The base used is selected from the group consisting of sodium hydroxide, potassium
hydroxide, lithium hydroxide, sodium carbonate potassium carbonate, triethylamine,

diisopropylethylamine and the like.

The catalyst used is selected from the group consisting of palladium oxide/charcoal,
palladium/charcoal, platinum oxide/charcoal, platinum/charcoal, rhodium/charcoal in
presence of hydrogen gas and used in an amount less than about 60%, preferably 20%

more preferably 10%.
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The said methylamine used in above processes is in the form of solution or gas optionally
in presence of catalytic amount of hydroquinone.
The coupling catalyst used is palladium acetate and others which are conventionally

known.The ligand used is tri-o-tblylphosphine or tri phenyl phosphine.

Acéording to another embodiment, the present invention provides amorphous Naratriptan

hydrochloride. The XRPD of amorphous Naratriptan hydrochloride is shown in Fig.5.

Another embodiment of the present invention provides proceés for preparation of
amorphous Naratriptan hydrochloride which comprises the steps of ;
a) dissolving Naratriptan HCI in a suitable solvent to get clear solution
or suspending Naratriptan in suitable solvent and adding conc.HCI to the
suspension and
b) lyophilizing the resultant solution of step a) to obtain the amorphous Naratriptan

hydrochloride.

The solvent used in step a) is water. The concentration of Naratriptan in solution used for
lyophilization is 4-10% preferably 4-8 %. The solution of Naratriptan is lyophilized for

24 hrs to get an amorphous Form.

Another embodiment of the present invention provides process for preparation of
amorphous Naratriptan hydrochloride which comprises the steps of ;
a) dissolving Naratriptan HCI in a suitable solvent to get clear solution
or suspending Naratriptan in suitable solvent and adding conc.HCI to the
suspension Naratriptan HCI and

b) spray drying the resultant clear solution to get the amorphous form.

The solvent used in step a) is polar protic solvent such as water or C,-C, alcohols or
mixture thereof, preferably water. The alcohols used is selected from methanol and
ethanol preferably methanol. The concentration of Naratriptan in solution used for spray
drying is 4-10% preferably 4-8 %. The solution of Naratriptan is spray dried at inlet
temperature of 40 to 170°C and outlet temperature of 35-85°C.
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Another embodiment of the present invention provides process for preparation of
amorphous Naratriptan hydrochloride which comprises the steps of ;
a) dissolving Naratriptan HCi in a suitable solvent to get clear solution -
or suspending Naratriptan in suitable solvent and adding conc.HCl to the
suspension to gét Naratriptan HCL.
b) evaporating the solvent from the solution of step a) under vacuum to get
amorphous Naratriptan HCI.
The dissolving solvent used is polar protic solvent such as water or C;-C4 alcohols or
mixtures thereof, preferably water. The alcohols used is methanol, ethanol preferably
methanol. The solvent from the solution of Naratriptan is evaporated at 65°C, under

vacuum to get the amorphous Naratriptan HCI.

Another embodiment of the present invention provides pharmaceutical compositions
comprising an active ingredient and at least one pharmaceutical excipient. The
pharmaceutical compositions are normally employed as tablets, capsules, powders,
syrups, solutions, suspensions and the like, optionally containing flavoring agents,
sweeteners, etc., in suitable solid or liquid carriers or diluents; and in suitable sterile
media to form injectable solutions or suspensions.

The pharmaceutical composition, preferably a tablet, comprises Naratriptan or
pharmaceutically acceptable salts thereof in the range of 0.5-2 % by weight of the
composition and suitable pharmaceutically acceptéble excipients such as fillers,
disintegrants, glidants, lubricants and others known in the pharmaceutical field. The filler
and disintegrants may include Lactose, Microcrystalline cellulose, dibasic calcium
phosphate; monobasic calcium phosphate, Mannitol and the like. The glidants may
include croscarmellose sodium, sodium starch glycolate and the like. The lubricants may
include stearic acid, calcium stearate and the like.

The amount of fillers may be in the range of about 40-80 % based on the total weight of
the formulation. The amount of disintegrants may be in the range of about 20-40 %
based on the total weight of the formulation, The amount of glidants may be in the range
of about 1-10 % based on the total weight of the formulation. The amount of lubricants

may be in the range of about 0.1-2.5 % based on the total weight of the formulation. A
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method of formulating the composition into tablets may be selected from any
conventional methods including wet granulation method, dry granulation method and
direct compression method. The tablet formed may be optionally film coated. The
coating can be performed according to a conventional coating method. Naratriptan
hydrochloride prepared according to the present invention is used in the manufacture of
pharmaceutical composition for the treatment of migraine.

The compound, N-Methyl-3-(1-methyl-4-piperidinyl)-1 H-indole-5- ethanesulfonamide
hydrochloride (Naratriptan hydrochloride) used in the pharmaceutical compositions can
be prepared by any processes known in the art and the present invention is not dependent
on a particular synthetic method described herein. Further, any polymorphic form of the
Naratriptan is suitable for use to prepare Naratriptan hydrochloride of this invention. The
crystallization of the polymorphic form of this invention can be performed as a final step
in a synthesis of the compound, and it is not always necessary to isolate a product having

another polymorphic form before performing the crystallization.

Another embodiment the present invention provides a method of treating a patient
suffering from migraine administering to the patient a pharmaceutical compositions
comprising Naratriptan or pharmaceutically acceptable salts thereof or its amorphous -

form prepared according to the present invention.

The polymorphic forms of Ndratriptan or pharmaceutically acceptable salts thereof are
characterized by X-ray powder diffraction pattern obtained on Xpert'PRO, Panalytical,
diffractometer equipped with accelerator detector using Copper Ko (A=1.5406A°)

radiation with scanning range between 4-50 20 at scanning speed of 2%/min.

The following examples are for illustrative purposes only and are not intended, nor should
they be interpreted, to limit the scope of the invention. |

EXAMPLES:

Example 1: Prepz;ration of hydrazone of 4-hydrazino-N-Methyl benzene ethane
sulfonamide (IV): | |

A mixture of 4-hydrazino-N-methyl benzene ethane sulfonamide hydrochloride (II) (150
g, 56.49 mmol), ethyl pyruvate (II[) (65.59 g, 56.49 mmol) in ethanol ‘(1.5 lit) and
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methane sulphonic acid (7ml) was stirred for 2 to 3 h at temperature 80°C. The solvent
was partially distilled from reaction mixture. The reaction mixture was further cooled to
temperature 10°C for one hour to precipitate out the solid. The solid obtain was filtered,
washed with chilled ethanol and dried. [Yield: 130 g, 70.58 %]

Example 2 »

Preparation of Ethyl-5-[2-(methylsulfamoyl)ethyl]-1H-indole-2carboxylate (Indole-
2- ester) (V):

A mixture of (130 g, 39.75 mmol) compound (IV) and methane sulphonic acid (3.06g,
44.78 mmol ) in acetic acid (1 lit) was refluxed for 2 to 3 hrs at temperature 115°C. The
acetic acid was distilled out from the reaction mixture and the solid obtained was
neutralized with aqueous sodium carbonate, separated solid was filtered, washed with
water and dried. [Yield: 105 g, 85 %)]

Example 3 _
Preparation of 5-[2-(methylsulfamoyl)ethyl]-1H-indole-2carboxylic acid (Indole -2-
carboxYlic acid) (VD) :

A mixture of compound (V) ( 95g, 30.64 mmol) and sodium hydroxide (36.78'g,91'.92
mmol) in water (570 ml) was refluxed for 2 h. The obtained reaction mixture was cooled
and acidified with conc. HCI . The precipitated solid was filtered, washed with water and
dried. [ Yield: 85.5g, 90%]

Example 4 _

Preparation of N-methyl-1H-indole-5-ethanesulfonamide (VII) :

' A mixture of compound (VI) (85g, 30.14mmol) and cuprous oxide (4.25 g) in quinoline
(425 ml) was refluxed for 6h at temperature 180-200°C. The obtained reaction mixture
was cooled followed by addition of ethyl acetate (400 ml). The reaction mixture was
filtered through hyflow. The filtrate was washed with dilute hydrochloric acid followed
by water wash and the filtrate was concentrated to get solid of compound (VII). [Yield :
550,76.66%]

Example 5§

Method 1: Preparation of (E)-N-Methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-4-
pyridinyl)-1H-indol-5-yl]ethanesulfonamide (VIII)

A mixture of compound (VII) (51 g, 21.42mmol), N-methyl-4-piperidone ( 60.61g,
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53.56mmol) and potassium hydroxide ( 30g, 53.57mmol) in ethanol (0.357 lit) was
refluxed for 12 hr. The obtained reaction mixture was cooled to 10°C and precipitated.
solid was filtered washed with ethanol followed by water wash and dried. [Yield:
55¢,77.07% | |

Method 2: A mixture of the compound (VII) (51 g, 21.42inmol), N-Methyl-4-
pipperidone (60.61g, 53.56mmol) and potassium hydroxide (30g, 53.57mmol) in ethanol
(0.357 lit) was refluxed for 6-8 hrs. The obtained reaction mixture was cooled to 20°C
and quenched slowly in 1.5 lit chilled water (at 1.‘0-15°C). The precipitated solid was
stirred for one hour. The obtained residue was washed with water till pH 7 to 8. and then
wash with chilled ethanol to get compound (VIII) (55g).

The compound (VIII) (55 g) in methanol (1.65 L) was refluxed for one hour till to get
clear solution. The obtained solution was filtered through hyflow. The solvent was
partially distilled out. The remaining mixture was cooled to 10°C. The solid obtained was
filtered and washed with chilled methanol and dried. [Yield: 49.5g, 90%].

Example 6 | ’

Preparation. of N-methyl-3-(1-methyl-4-piperidinyl)-1H-indole-5-ethanesulfon-
amide (IX): | |

The compound (VIII) (38g, 11.14mmol) was reduced using platinum oxide (7.6g) in a
mixture of 50% acetic acid in methanol (600 ml) for 8h under hydrogen pressure at 40 psi
for 8 hours at temperature 40°C. After completion of reaction, the reaction mixture was
filtered through hyflow. The filtrate was concentrated, basified with aqueous sodium
carbonate solution and extracted with ethyl acetate (1 lit). The ethyl acetate layer was
separated, washed with EDTA, water and concentrated to get the solid. [ Yield 24.54g,
64.20%)]

Example 7

Method 1: Preparation of Naratriptan Hydrochloride (I)

The compound (IX) (24g, 716mmol) was dissolved in ethanol (150 ml) at reﬂuﬁed
temperature. The obtained solution was cooled at room temperature, 24 ml of ethanolic
hydrochloride was slowly added to it and refluxed fro 1 hour. A mixture of ethanol-water
(120 ml / 72 ml) was added to the reaction mixture and refluxed for 1 h. followed by
addition of (0.24 g) activated charcoal. The hot solution was filtered through hyflow. The
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filtrate was stirred for 1 h at temperature 10°C, the separated solid was filtered, washed
with cold ethanol and dried. [Yield : 14.4 g, 54.11%)]

Method 2: The compound (IX) (24g, 716 mmol) obtained in example 6 was dissolved in-
ethanol (1.92 lit) at réﬂuxed temperature. Activated charcoal (0.24 g) was added and
refluxed for 30 min. The mixture was filtered and washed with ethyl alcohol. The filtrate
was cooled to 30-35°C. 24 ml of ethanolic hydrochloride was slowly added to the
obtained solution and cooled at 10-15°C. The solid obtained was filtered, washed with
ethanol to get titled compound (I) [Yleld 24¢, 89.78%]

The compound (I) (24g, 646 mmol) was dissolved in ethanol (0 240 lit) and water (0. 048
lit) at refluxed temperature. The reaction mixture was filtered through hyflow and cooled

.at 10-15°C followed by stirring for one hour. The solid obtained was filtered, washed with
mixture of ethanol- water and dried. [Yield 20.4 g, 85%) |
Example 8
Preparation of Naratriptan hydrochloride (I) :-

The compound (VIII) (50 g, 1501 mmol) was dissolved in mixture of methanol: acetic
acid (0.2 1it:0.2 lit) and 2.5 g platinum oxide was added. The mixture was hydrogenated
using 5kg/cm? at 50 to 60°C for 6 to 8 hrs. After completion of the reaction the mixture .

~ was filtered and distilled to get an oil. The obtained oil was stripped with isopropyl
alcohol followed by addition of 125 ml ethanolic HCl and the reaction mixture was
refluxed for 1 hour. The précipitated solid was stirred at 5 to 20°C for 1 hour, filtered and
washed with chilled ethanol to titled compound (I). [Yield 50g,89.76%]

- The obtained compound (I) (50g, 1347mmol) was further dissolved in 400 ml of ethanol
and 100 ml of water at 78 to 80°C and 2g of activated charcoal was added. The reaction
mixture was refluxed for half an hour. The obtained solution was filtered through hyflow
and washed with 100 ml of ethanol. The filtrate was stirréd for half an hour at 5 to 20°C
to precipitates out the solid which was filtered, washed with chilled ethanol and dried.
[Yield 42.5 g, 85%]. Purity : 99.8% '

Example 9

Preparation of N-Methyl vinyl sulfonamide

PART A: A mixture of isethionic acid sodium salt (0.250 Kg, 1689 mmol) was taken in
DMF (0.32L) and dichloromethae (0.3L). To this mixture thionyl chloride (0.375L,
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5186mmol) was added drbpwise at 20-30°C., The reaction mixture was heated slowly
from 30-60°C. After completion of the reaction 3.5 lit of chilled water was added. The
reaction mixture was extracted with 3x0.5L dichloromethane. Then dichloromethane was
distilled out from the reaction mixture to get an oil. [ Yield 0.250Kg, 90%] which was
distilled under vacuum to get pure chloroethane sﬁlfonyl chloride. (0.225kg, 90%).
PART B: A mixture of chloroethane sulfonyl chloride (100g, 613 mmole) and
tetrahydrofuran (lL) was stirred under nitrogen atmosphere. The reaction mixture was
cooled to -50 to -60°C. To the reaction mixture hydroquinone was added in the catalytic
- amount and N-methyl amine gas (142ml, 1839mmol) was purged (Aqueous methyl amine
was added in potassium hydroxide) in the reaction mixture maintaining temperature -50
to -60°C. The reaction was monitored on GC. After completion of the reaction, the
reaction mixture was filtered. The obtained filtrate was evaporated under vaéuum not
more than 50°C to get thick oil which was stored under nitrogen atmosphere. Crude N-
Methyl vinyl sulfonanﬁide (50gm, 413mmol) was distilled using short path distillation to
get pure compound. [Yield 33.61g, 67.35%]

Example 10

Preparation of Aryl vinyl sulfonate

PART A: A mixture of isethionic acid sodium salt (0.250 Kg, 1689 mmol). was taken in
DMF (0.32L) and dichloromethane (0.3L). To this mixture thionyl chloride (0.375L,
5186mmol) was added dropwise at 20-30°C. The obtained reacﬁon mixture was heated
slowly from 30-60°C. After completion of the reaction 3.5 lit of chilled water was added
to the reaction mixture and the reaction mixture was extracted with 3x0.5L
dichloromethane. The solvent was distilled out from the reaction mixture to get oil. The
obtained oil ( 0.250 Kg, 1533mmole) was distilled under vacuum to get pure chloroethane
sulfonyl chloride [ Yield 0.225Kg, 90%].

PART B: A mixture of chloroethane sulfonyl chloride (100g, 613 mmole) and
dichloromethane (0.4L) was stirred under nitrogen atmosphere. To the obtained reaction
mixture hydroquinone was added in the catalytic amount and reaction mixture was chilled
to -15 to -20°C. A mixture of phenol (57.6gm, 613mmol) and triethylamine (0.171 L,
813mmol) in dichloromethane (0.4L) was added to the reaction mixture maintaining the

same temperature. The mixture was then stirred at 25 to 30°C for one hour and monitored
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on GC. After completion of reaction dichloromethane ( 0.2 L) was added. The separated
organic layer was treated with hydrochloric acid (2%,1.5L) followed by aqueous sodium
hydroxide ( 1L, 5%) and water (2x1L). Then the organic layer was distilled out to get an
oil (86gm, 76.78%) which was distilled under high vacuum or shortpath distillation to get
pure compound which gets solidified after cooling. [Yield 64gm, 74.41%].
Example 11 . ‘
Preparation of 2-(1H-indol-5-yl)-N-methyl ethene sulfonamide (F)
A mixture of palladium acetate (1.5 g, 6.375 mmol) and tri-o-tolyl phosphine (9 g, 29.25
mmol) in dimethylformamide (0.2 L) was stirred under nitrogen atmosphere. A mixture
of 5-bromo indole (50 g, 255 mmol), N-methyl vinyl sulfonamide (7.5 g, 310 mmol) and
triethylamine (0.035 L, 251 mmol) in dimethylformamide (0.05 L) was added to the
reaction mixture. The reaction mixture was heated to 100-110°C for 8 to 10 hrs. After
completion of the reaction, the mixture was cooled to 35 to 40°C and filtered through
hyflow. The filtrate was distilled off completely to yield thick mass. 500 ml of water was
slowly added to the obtained thick mass to get solid which was filtered, dried and
- crystallized from mixture of ethyl acetate : hexane to get 2-(1H-indol-5-yl)-N-methyl -
ethene éulfonamide (F) [Yield: 59 g; 98.00%].
Purification of 2-(1H-indol-5-yl)-N-methyl ethene sulfonamide (F):
The compound (F) (29.5 g, 125 mmol) in isopropanol (0.6 lit) was refluxed till solution
bec.:omes clear. Partially isopropanol was distilled ouf from reaction mixture followed by
cooling to 10°C and stirring for one hour. The solid obtained was filtered aﬁd washed
with chilled isopropanol (0.120 lit) and dried in oven. [Yield 19.175 g, 65%]
The mixture of compound (F) (29.5 g, 125 mmol) in hexane : ethyl acetate (0.236 lit :
0.06 lit) was refluxed for one hour. The reaction mixture was filtered, washed with
~hexane and dried in oven. [Yield 0.25 g, 85%)] |
Example 12
Preparation of 2-(1H-indol-5-yl)-N-methyl ethane sulfonamide (VII):- A
Method I:A mixture of N-methyl;1H-indole-5-ethenesulfonamide (40g, 169mmol) was
hydrogenated using 50 % wet 10% palladium on charcoal (40 g) in a mixture of
(Methanol: THF 0.2 L each) for 6 h at 70-80°C at 70 psi Kg/cm? hydrogen pressure. After

completion of reaction the reaction mixture was filtered through hyflow and filtrate was



WO 2009/118753 PCT/IN2009/000165
31
concentrated to obtain solid. This solid was treated with ethylacetate and filtered. The
filtrate was concentrated to get residue. The residue was treated with hexane to obtain
solid. [Yield 32 gm, 79.34%]
Method II: A mixture of N- methyl-1H-indole-5- ethenesulfonamlde (40g, 169mmol) was
hydrogenated using 50 % wet 10% palladium on charcoal (40 g) in a mixture of
(Methanol: ethyl acetate 500: 250 ml) for 6 h lat 70-80°C at 70 psi Kg/cm? hydrogen
pressuré. After completion of reaction the reaction mixture was filtered through hyflow
and filtrate was concentrated to obtain solid. This solid was treated with ethylacetate and
ﬁlteredr The filtrate was concentrated to get residue. The residue was treated with hexane
to obtain solid. [Yield 36 gm, 90%]
Example 13 -
Preparation of Phenyl-2-(1H-indol-5-yl) ethene sulfonate :-
A mixture of palladium acetate ( 4gm, 17 mmol) and tri-o-tolyl phosphine (12gm,
39mmol) in dimethylformamide (0.2L) was stirred under nitrogen atmosphere. A mixture
of 5-bromo indolé( 50gm, 255mmol), phenyl vinyl sulfonate ( 42.50gm, 231 mmol) and
triethylamine (0.035L, 251mmol) in dimethylformamide (0.05L) was added to the
reaction mixture. The reaction mixture was heated to 100-110°C for 8 to 10hrs. After
completion of the reaction, the reaction mixture was cooled to 35 to 40°C and filtered
. through hyflow. The filtrate | was treated with hexane (0.2L) and then mixture was
quenched in water (1L) with stirring. The separated water layer was treated with ethyl
acetate (3 x 0.2 L) followed by water. The organic layer was evaporated to get solid
which was treated with ethyl acetate and hexane ( 80;20, 0.2L) to get pure solid. [ Yield
59.5gm, 78%] '
Example 14
Preparation of Phenyl -2-(1H-indol-5-yl) ethane sulfonate:-
A mixture of compound (X) (40g, 133mmol) was hydrogenated using 50 % wet
palladium on charcoal (63gm) in a mixture of methanol: tetrahydrofuran (0.2 L each) for
6 to 8h at 70-80°C at 70 psi Kg/cm? hydrogeh pressure. After completion of reaction, the
reaction mixture was filtered through hyflow and obtained filtrate was distilled out to get
solid.[ Yield 28 gm, 69.54%)]
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Example 15

Preparation of 2-(1H-indol-5-yl)-N-methyl ethane sulfonamide:-

A mixture of aryl vinyl sulfonate (28gm, 93mmol) and methylamine gas (8.65 gm,
280mmol) in pyridine (7.53ml, 93 mmol) was heated in autoclave at 100°C for 3 hrs.
After reaction mixture was over the mixture was filtered and filtrate concentrated to get
oil. [Yield 3gm, 13.55%].

| Example 16 _

Preparation of desmethyl Naratriptan:-

Step I: Preparation of vinyl sulfonamide

A mixture of chloroethane sulfonyl chloride (IOOg, 613 mmole) and tetrahydrofuran (1L)
was stirred under nitrogen atmosphere. The reaction mixture was cooled to -30 to -60°C.
To the reaction mixture an ammonia gas (35 gm, 2144mmol) was slowly purged at the
same temperature. The reaction was monitored on GC. After completion of reaction, the
temperature of the reaction was maintained at 25°C. Filtered through hyflow, DMF was
distilled to get thick oil which was treated with MDC, and MDC distilled to get Qil as
vinyl sulfonamide 98% pure on GC. [ Yield 65gm]

Step II: Preparation of 2-(1H-indol-5-yl)-ethenesulfonamide (IXa)

A mixture of palladium acetate (3.0°g, 2.9 mmol) and tri-o-tolyl phosphine (9.09 g, 4.5
mmol) in dimethylformamide (0.2 L) was stirred under nitrogen atmosphere. A mixture
of 5-bromo indole (50 g, 255 mmol), vinyl sulfonamide (34.1 g, 318.7 mmol) and
triethylamine (0.035 L, 252 mmol) in dimethylformamide (0.05 L) was added to the
reaction mixture. The reaction mixture was heated to 100-110°C for 8 to 10 hrs. After
completion of the reaction, the mixture was cooled to 35 to 40°C and filtered through
hyflo. The filtrate was distilled off completely to yield thick mass. 500 ml of water was
slowly added to the obtained thick mass to get solid which was filtered, dried and
crystallized from mixture of ethyl acetate : hexane to get 2-(1H-indol-5-yl)-ethene
sulfonamide [Yield: 45.00 g; 78.75%]. '

Step I1I: Preparation of 2-(1H-indol-5yl)-ethanesulfonamide (IXb)

A mixture of 1H-indole-S-ethenesulfonafnide (IXa)(40g, 180mmol) was hydrogenated
using 50 % wet palladium on charcoal (80gm)) in a mixture of (Methanol: Ethyl acetate
0.4 L: 0.8 L) for 6 to 8h at 25°-30° C at 140 psi Kg/cm® hydrogen pressure. After
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completion of reaction the reaction mixture was filtered through hyflo and filtrate was

distilled to get oil. [ Yield 32 gm, 79.30 %)].

Step IV: Preparation of 2-[3-(1,2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-indol-5-

yl]ethanesulfonamide (IXc)

A mixture of 2-(1H-indol-5yl)-ethane sulfonamide (30g, 132.7mmol), N-methyl-4-

piperidone (37.5g, 331.86mmol) and potassium hydroxide (18.6g, 331.85mmol) in

ethanol (0.21 L) was refluxed for 8-10 hrs at temperature 78-80°C. The reaction mixture
" was cooléd to 40°C and quenched in 0.42 L water at temperature 10°C precipitated solid

was filtered washed with water followed by chilled ethanol and dried. [Yield:25g,58.67

%] | |

Step V: Preparation of 2[3-(1,2,3,6-tetrahydro-1-methyl-4-piperidinyl)-1H-indol-5-

yl]ethanesulfonamide (IA) ' |

A mixture of compoﬁnd (20g, 62.30mmol) was reduced using platinum oxide (5.0 g) in a

mixture of 50% acetic acid in methanol (320 ml) for 8h at 70 psi at 50°C. After -

completion of reaction, the reaction mixture was filtered through hyflo. The filtrate was

concentrated, basified with aqueous sodium carbonate solution and extracted with ethyl -

acetate (1 lit). The ethyl acetate layer was separated, washed with EDTA, water and

concentrated to get the solid. [ Yield 12g, 59.64%]

Preparation of amorphoﬁs Naratriptan hydrchloride

Example 17 A

1g Naratriptan HCl was dissolved in 40 ml water at 50-60°C. The hot solution was

filtered to remove insoluble matter. The clear solution was lyophilized for 24 h to get

amorphous Naratriptan HCI.

Example 18 ’
10g Naratriptan was suspended in 250 ml water at ,40-50_°C. 2.6 ml conc. HCI was added
to the obtained suspension. The hot solution was filtered to remove insoluble matter. The

clear solution was lyophilized for 24hr to get amorphous Naratriptan HCI

Example 19
20g of Naratriptan HCl was dissolved in 400 ml water at 50-60°C. The solution was

filtered to get clear solution. The clear solution was spray dried. Spray drying was carried
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out at the inlet temperature 120°C and outlet temperature 65°C to get amorphous
Naratriptan HC).

Example 20

20g of Naratriptan was dissolved in 400 ml water at 50-60°C. 5.2 ml conc. HCI was added
to the obtained suspension. The solution was filtered to get clear solution. The clear
solution was spray dried. Spray drying was carried out at the inlet temperature 120°C and

outlet temperature 65°C to get amorphous Naratriptan HCl.

Example 21 _
5g Naratriptan HCI was dissolved in 150 ml water at a temperature range of 50-60°C. The
clear solution was concentrated under vacuum at 65°C to get amorphous Naratriptan

HCI.

Example 22
10g Naratriptan was suspended in 250 ml water at 40-50°C. 2.6 ml conc. HCI was added
to the obtained suspension. The hot solution was filtered to remove insoluble matter. The -

clear solution was concentrated under vacuum at 65°C to get amorphous Naratriptan.
HCl.
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We Claim,

1. A process for preparation of N-methyl-2-[3-(1-methyl-4-piperidinyl)-1H-indole-5-

yl ethanesulfonamide salts comprising the steps of;

a)

b)

<)

combining compound (VII) with N-Methyl-4-piperidone to produce
compound (VIII);

combining compound (VIII) in suitable solvent with catalyst under reducing
condition and adding acid to the obtained reaction mixture to get Naratriptan
salt (I). -

optionally purifying Naratriptan salts to get pure compound with purity more
than 90%.

2. Naratriptan or salts thereof having less than 0.15% area by HPLC of 3-(1-methyl-

4-piperidinyl)-1H-indole-5-ethanesulfonamide (IA) or desmethyl Naratriptan.

LN

0%
1.y
N

aa)

3. Desmethyl Naratriptan (IA) as a reference standard to quantify the amount of

impurity in a sample of Naratriptan or salts thereof.

4. A process for preparation of desmethyl Naratriptan which comprises the steps of

f)

g)

h)

treating chloroethane sufonyl chloride with ammonia in suitable solvent to
get vinyl sulfonamide;

?

HoN-8 X

(O]

Vinyl sulfonamide
coupling vinyl sulfonamide with 5-bromoindole (B) in presence of coupling
agent, ligand, and base to get compound (IXa);

8

HN=§ .
ﬁ\/\i)\/\>
E (IXa)

hydrogenating compound (IXa) with suitable catalyst in suitable solvent to
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produce compound (IXb)
| .H N‘ﬁ
2 'iv\@@

N
o (IXb)
i) condensation of compound (IXb)' with N-Methyl-4-piperidone to get
compound (IXc).

CH,

’

_ -
2 i § ‘
i . (IXc)

j) reduction of (IXc) compound using catalyst to get compound ( IA).

junt7 el 0]}

5. A process for preparation of N-methyl-1H-indole-5-ethanesulfonamide (VII) used
for the preparation of Naratriptan hydrochloride which comprises the steps of;

a) combining compound (VII) with N-Methyl-4-piperidone to produce
compound (VIID);

b) combining the obtained compound of step a) with 5-bromo indolo, aryl vinyl
sulfonate compound wherein aryl is substituted or unsubstituted phenyl to get |
1H-indole-5-aryl ethenesiilfonamide X). |

c¢) hydrogenating the compound (X) to get compound (XI);

d) treating compound (XI) with methylamine to obtain compound (VII).

6. A process for preparation of N-methyl-1H-indole-5-ethanesulfonamide (VII)
which comprises the steps of

a) treating compound (B) with N-methyl vinyl sulfonamide in suitable solvent to
get compound (F).

b) optionally purifying compound (F);

¢) reducing obtained compound (F) in the presence of catalyst to get compound

(VID).

o]
)

. Br 9
§ coupling HN-S.__~ o N-
— S A
S T e M RES
H ” ' N

®) ® w
7. A process for preparation of the key intermediate N-methyl-1H-indole-5-

ethanesulfonamide (VII) which comprises the steps of;,

a) combining 5-bromo indole (B) with aryl vinyl sulfonate compound wherein
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aryl is substituted or unsubstituted phenyl to get 1H-indole-5-aryl
ethenesulfonamide (X);

b) hydrogenating the compound (X) to get 1H-indole-5-aryl ethanesulfonamide
XD);

c¢) treating compound (XI) with methylamine to obtain compound (VII).

A process for preparation of the key intermediate N-methyl-1H-indole-5-
ethanesulfonamide (VII) which comprises the steps of;

a) combinig compound (B) with N-methyl vinyl sulfonamide in suitable solvent to
get compound (F);

b) optionally purifying compound (F);

¢) reducing obtained compound (F) in the presence of catalyst to get compound .

(VID).

0:=0:0

?

= ; ion N-—
el A S
(B) F) : i _
A process for preparation of N-methyl-1H-indole-5-ethanesulfonamide (VII)
comprises the steps of;
a) combining 1H-indole-5-aryl ethenesulfonamide (X) with methylamine to obtain
N-methyl-1H-indole-5-ethenesulfonamide (F);
b) optionally purifying compound (F);
c¢) hydrogenating the compound (F) using catalyst to get compound (VII).

o}

" 9 9
ArO-3\F . ‘amidation HN-§ reduction IN-R
e e e
H
(F)

’ H
) v

. A process for preparation of N-methyl vinyl sulfonamide or aryl vinyl sulfonate

which comprises the steps of;

éombining isethionic acid salt with chlorinating agent to get chloroethané sulfonyl
chloride; |

optionally distilling the compound chloroethane sulfonyl chloride under vacuum;
combining the obtained pure chloroethane sulfonyl chloride with methylamine to

get N- methyl vinyl sulfonamide or combining obtained pure chloroethane
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12.

13.

14.
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sulphonyl chloride with aryl OH, wherein aryl is substituted or unsubstituted
phenyl compound to get aryl vinyl sulfonate and

optionally purifying N-methyl vinyl sulfonamide or aryl vinyl sulfonate under
high vacuum or short path distillation to get pure N- methyl vinyl sulfonamide.
The process as claimed in claim 10 wherein isethionic acid salt is isethionic acid
alkali salt. _

The process as claimed in claim 10 wherein said methylamine is in the form of
solution or gas optionally in presence of catalytic amount of hydroquinone.

The process as claimed in claim 10 Wherein purification of N-methyl vinyl
sulfonamide and aryl vinyl sulfonate is performed by vacuum or short path
distillation at temperature 90-170°C and at 0.1- 0.5 mm vacuum to get N-methyl
vinyl sulfonamide héving less than about 0.5% of vinyl sulfonamide.

A process for preparation of N-methyl-1H-indole-5-ethanesulfonamide (VII)
comprises the steps of;,

a) reacting hydrazino derivative (II) with a pyruvic acid ester compound (III) to

obtain hydrazone compound (IV);

~ b)cyclizing the hydrazone compound (IV) in the presence of an acid to give the

15.

16.

indole derivative (V);

‘¢)hydrolyzing the obtained compound (V) with base and acidifying with acid to

produce compound (VI);

d) decarboxylating the obtained compound (VI) to produce indole sulfonamide
compound (VII); |

The process as claimed in in any of the preceding claims wherein said c'atalyst is
selected from the group consisting of palladium oxide on charcoal, palladium on
charcoal, platinum oxide on charcoal, platinum on charcoal and said acid used is
selected from methane sulfonic acid, acetic acid, phosphoric acid, hydrochloric
acid, sulfuric acid, p-toluenesulphonic acid and boroh trifluoride optionally using
in presence of solvent.

The process as claimed in any of the preceding élaims wherein said solvent is
selected from dimethylformamide, dimethylacetamide, tetrahydrofuran, methylene

chloride, methanol, ethanol, isopropanol, propanol, methyl acetate, ethyl acetate,
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isopropyl acetate, butyl acetate, pentane, hexane, heptane, acetonitrile,
‘dimethylformamide, water or mixture thereof and base used is selected from
.'sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium carbonate
potassium carbonate, triethylamine and diisopropylethylamine. |

17. Naratriptan characterized by the X-ray powder diffraction pattern as shown in
Figure 1. 4

18. Amorphous Naratriptan hydrochloride.

19. A process fbr preparation of amorphous Naratriptan HCI comprising
a) dissolving Naratriptan HCl in a .suitable solvent or suspending Naratriptan in

suitable solvent and adding conc. HCI to the suspension
b) spray drying the resultant clear solution of step a) to get amorphous form.

20. A process for preparation of amorphous Naratriptan HC] comprises

a) dissolving Naratriptan HCI in a suitable solvent or suspending Naratriptan in in
solvent and adding conc. HCI to get the suspension and

b) lyophilizing the resultant clear solution of step a) to get amorphous form.

21. The .process as claimed in claim 19 or 20 wherein said solvent is water and polar.
protic solvent or mixtures thereof.

22. The process as claimed in claim 19 or 20 wherein concentration of Naratriptan
HCl used in lyophilization as well as in spray drying is 4-10% preferably 4-8 %.

23. Naratriptan HCI having particle size do less than about 250 u preferably less than
about 100p more preferably lesé than about 65u.

24. A pharmaceutical composition comprising Naratriptan hydrochloride having less
than 0:.15% area by HPLC of 3-(1-methyl-4-piperidinyl)-1H-indole-5-
ethanesulfonamide (1A) or desmethyl Naratriptan along with pharmaceutically
acceptable excipients.

25. The process for preparation of Naratriptan and pharmaceutical acceptable salts

thereof, substantially as described herein with fespect to examples 1 to 22.
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