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(57) Abstract: In particular, zolmitriptan or a pharmaceutically acceptable salt thereof, which includes a) Preparation of the diazo-
¥ nium salt of the aniline hydrochloride (II); followed by reduction and acidification to give hydrazine (III); b) In situ Reaction of the
S hydrazine hydrochloride (III) with ?-keto-?-valerolactone, to give the hydrazone (IV); ¢) Fischer indole synthesis of the hydrazone
(IV), to give the pyranoindolone of formula (V); d) Transesterification of the pyranoindolone (V) to provide the compound (VI), in
which R means a straight or branched C1-C4 alkyl; e) Conversion of the hydroxyl group of the compound (VI) into dimethylamino
O to give the indolecarboxylate (VII), in which R means a straight or branched C1-C4 alkyl; f) Saponification of the 2-carboalkoxy
group of the compound (VII), to provide indolecarboxylic acid (VIII); g) Decarboxylation of the indolecarboxylic acid (VIII), to
provide zolmitriptan and, eventually, to provide a pharmaceutically acceptable salt thereof.
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PROCESS FOR PREPARING ZOLMITRIPTAN COMPOUNDS

5 Field of the invention
This invention relates to a new process for
preparing a pharmaceutically active . compound. In
particular, it relates to a process for preparing
zolmitriptan.
10
Background of the invention
Patent ES 2104708 discloses a class of compounds
with special agonism through the 5-HT;—-like receptors and
excellent absorption following oral administration. These
15 properties make the compounds particularly useful in the
treatment of migraine, cluster headache and headache
associated with vascular disorders. One of fhe preferred
compounds of that patent is ‘(S)—4—[3—(25
dimethylaminoethyl)-1H-indol-5-ylmethyl]-1, 3-oxazolidin-2~-
20 one, known under the INN zolmitriptan, of formula (I):

ZT

P
o’ NH

25

The aforesaid patent describes the preparation of
zolmitriptan by Fischer indole synthesis, using the
corresponding phenyl hydrazine with an aldehyde. Said

30 process nevertheless requires a stage of column
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purification of the end product, as well as the use
of toxic reagents such as tin chloride for preparing the
hydrazine, while it has an overall yield of only 18%.

Later, European patent EP 843672 describes
optimised preparation of the intermediate (S)-4-(4~
aminobenzyl)-1,3-oxazolidin-2-one in a one pot process
(that is, without isolating the intermediates) and
preparation of the zolmitriptan on the basis of this
intermediate in a second one pot process which includes
the formation of the diazonium salt of the intermediate,
followed by the Fischer reaction (by addition of 4,4~
diethoxy-N,N-dimethylbutilamine). However, this patent
does not quote the yield of =zolmitriptan obtained. As a
result, this applicant has carried out that procedure in
order to reproduce and quantify it. The end product was
obtained with vyields of the order of 30% and with high
impurity content due to the one pot reaction. It is
there fore a process not applicable at industrial scale,

either in terms of yield or of impurities.

Description of the invention

A first aspect of the present invention is to
provide a new process for preparing zolmitriptan or a
pharmaceutically acceptable salt thereof, which comprises
the following stages: |

a) Preparation of the diazonium salt of the aniline
hydrochloride of formula (II)

Q

NH, . HCI
Y
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followed by reduction and acidification to give the

hydrazine of formula (III):

o)

NHNH, . HCI
NH
0)

5 (IIT)

b) In situ reaction of the hydrazine hydrochloride

of formula (III) with a-keto-8-valerolactone to give the

10 hydrazone of formula (IV):

(V)

15 ¢) Fischer indole synthesis of the hydrazone of

formula (IV) to give the pyranoindolone of formula (V):

20
d) Transesterification of the pyranoindolone of

formula (V), to provide the compound of formula (VI):
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4
H
QﬁfﬂNH T/ COOR
0
OH
H(VI)

in which R represents a straight or branched Cl1-C4 alkyl

5 chain;

e) Conversion of the hydroxyl group of the
compound of formula (VI) into dimethylamino, to give the

indolecarboxylate of formula (VII):

H
q}—NH N
d )—COOR
N
/
10
(VII)

in which R represents a& straight or branched Cl1-C4 alkyl

chain;

15 f) Saponification of the 2-carboalkoxy group of
the compound of formula (VII), to provide the
indolecarboxylic acid of formula (VIII):

o

H
Q>—+¢H N
/ COOH

O

20 (VIII)
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g) Decarboxylation of the indolecarboxylic acid of
formula (VIII), to provide zolmitxriptan and,
eventually, to prepare a pharmacéutically acceptable
salt thereof.

Following, each of the steps of the general
process for preparing zolmitr‘iptan. will be described in

more detail.

Preparation of the diazomium salt of the aniline
hydrochloride of formula (II), in stage a), is carried out
by treating this compound with sodium nitrite and.
hydrochloric acid at low t‘emperature. Subsequent reduction
thereof is effected with an alkaline metal sulphite
followed by acidification to give the hydrazine of formula
(III).

Reaction of the hydrazine‘ hydrochloride of formula
(III) with a-keto-8-valerolactone, in stage b), is carried
out in aqueous medium at a temperature between 10°C and
80°C, preferably at room temperature, and at a pH between
0.1 and 4, preferably at pH 1. The product is isolated by

conventional methods.

Stage c), to prepare the compound of formula (V) ,
can be carried out at room temperature in a solution of
dry hydrogen in acetic acid, and then the compound
isolated by conventional methods -

The transesterification reaction of stage d) can
then be carried out in an alcohwolic solution, preferably
methanol, and in the presence of an acid, preferably
methanesulphonic acid. The product is 1isolated by
conventional methods.
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6

Alternatively, stage c) and stage d) can Dbe
carried out as a one pot reaction (that is, without
isolating intermediates). In this case the Fischer indole
synthesis of the hydrazone of formula (IV) followed by
transesterification is carried out urader conditions
similar to those described in patent GB 1189064 for
preparing carboalkoxy-indoles. It is *Thus preferably
carried out in a solution of dry hydrogemn chloride in a
straight or Dbranched C1-C4 ‘alcohol chain (such as
methanol, ethanol, etc.). The reaction carr be carried out
at a temperature between 0°C and 80°C, preferably between
60°C and 80°C, to prepare the compound oOf formula (VI),

which is isolated by conventional methods .

Conversion of the hydroxyl group of the compéund
of formula (VI) into a dimethylamino group, in stage e),
is carried out preferably by substituting the hydroxyl
group by a leaving group X and subsequent substitﬁtion
reaction of the leaving group X with dimethylamine.
Preferably, X is a halogen atom, a mesylate group' (OMs) or

a tosylate group, a tosylate group being most preferable.

The replacement of the hydroxyl group of the
compound of formula (VI) by a leaving group X can be
carried out by reacting it with mesyl chloride or tosyl
chloride or by replacing said hydroxyl by a halogen, using
conventional halogenating reagents. It 1is carried out
preferably by reaction with tosyl chloride. Thus, when X=
OTs, the reaction is carried out in a suitable solvent,
such as dichloromethane or toluene, in the presence of
pyridine and of 4- (dimethylamino)pyridine as catalyst, and
when X= OMs, the reaction is carried out in a suitable
solvent, such as tetrahydrofuran, in the presence of
triethylamine as catalyst. The reaction can be carried out
at a temperature between 0°C and 50°C, preferably at room
temperature. The product is isolated by conventional
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methods.

In the case of the tosylates, the substituttion
reaction of the leaving group X with dimethylamine takes
place under particularly gentle conditions. This react-ion
is carried out in an alcoholic solution or in an aqueous
solution, at a temperature Dbetween 0°C and 100°¢C,
preferably at 50°C. The product is isolated by

conventional methods.

The saponification of the 2-carboalkoxy group of
the compound of formula (VII), of stage f), is carried out
in alkaline medium, preferably in an alcoholic solution of
potassium hydroxide, and at a temperature between 20°C and
100°Cc, preferably at reflux temperature. The productt is

isolated by conventional methods.

The decarboxylation of the indolecarboxylic acid
of formula (VIII), of stage g), is carried out in the
presence of an inert solvent of high boiling point amd a
suitable catalyst, in an inert atmosphere and at a
temperature between 180°C and 250°C. Preferably, the
solvent is quinoline or a mixture of quinoline and an
organic solvent such as triethylene glycol dimethyl ether,
diphenyl ether, etc. Catalysts can be chosen from powdered
copper, cuprous oxide, cuprous chloride, cupric chromite,
copper pentafluorophenyl or the cupric salt of the
compound of formula (VIII) used in a molar proportion
between 5% and 10% in relation to the compound of formula
(VIII). The inert atmosphere can be created by stream of
dry nitrogen. The reaction 1is preferably carried out at

200°C. The product is isolated by conventional methods.

The initial products for carrying out the process
described above can be obtained as indicated below.
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8
The aniline hydrochloride of formula (IT) can be
obtained by reduction of the corresponding nitro
derivative, as described in patent ES 2104708, and the a-
keto-8-valerolactone can be obtained by decarboxylation of
5 a-ethoxyalyl-y-butyrolactone in 2N H:S04 at reflux.

The present invention also relates to the

synthesis intermediates useful for preparing zolmitriptan.

10 A second aspect of the present invention is the

synthesis intermediate of formula (’IV):

o

N
D

(IV) - «
A third aspect of the present invention 1is the

15 synthesis intermediate of formula (V) :

O\)\/ NF \K\/‘O

Y,

(V)

20 A fourth aspect of the present invention is a

synthesis intermediate of formula (VI):
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9
0 N
0]
OH
(VI)

in which R represents a straight or branched cl-c4 alkyl

5 chain.

A fifth aspect of the present invention is a

synthesis intermediate of formula (VII):

H
o H N
Y / COOR
0
N—
/,
10 (VII)

in which R has the meaning defined above.

th aspect of the present invention is the
(VIII):

A six
15 intermediate synthesis intermediate of formula

o]

N ;
N
0] H / COOH

N—

(VIII)
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10
The aforesaid synthesis intermediates of
formula (IV), (V), (VI), (VII) and (VIII) are useful for
‘the synthesis of zolmitriptan, although thelr use for

‘synthesis of other products likewise forms part of the

scope of protection of the‘present invention.

The stages described above in the general process

~for providing zolmitriptan can therefore be considered

independent processes for preparing the intermediate
synthesis products, isolating the intermediate product

where necessary.

There follows a description of these stages as
independent procedures for preparing each one of the

synthesis intermediates.

- A first procéss relatés to preparation of the
intermediate of‘ formula (IV). by reaction of the
hydrazine hydrochloride‘of formula (III) with a-keto-8-
valerolactohe, in’accordance with stage b) of the first

aspect of the invention.

- A second process relates to preparation of the.
intermediate of formula (V) by Fischer indole synthesis
of the hydrazone of formula (IV), in accordance  with

stage c) of the first aspect of the invention.

- A third process relates to preparation of the
intermediate of formula (VI), by transesterification of
the pyranoindolone of formula (V), in accordance with
stage d) of the first aspect of the invention.

- A fourth process relates to preparation of the
intermediate of formula (VII), by conversion of the
hydroxyl group of the compound of formula (VI) into
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11
dimethylamino, in accordance with stage e)

of the first aspect of the invention.

. A fifth process relates to preparation of the
intermediate of formula (VIII), by saponification of
the 2-carboalkoxy group of the intermediate of formula
(VII), in accordance with stage f) of the first aspect

of the invention.

For a better understanding of what 1is outlined some

- examples are included which, in a nonfrestrictive manner,

15

20

25

30

35

show practical cases of embodiment of the invention.

EXAMPLES OF SYNTHESIS

Example 1: (S)—4—{4—[N’—(2—Oxotetrahydropyran—3—

iliden)hidrazino]benzyl}—1,3—oxazolidin—2—one

A solution of 2.8 g (40.6 nmoles) of sodium
nitrite in 12 ml of water was added slowly to a solution
of 9.1 g (39.8 mmoles) of (S)-4- (4-aminobenzyl) -1, 3-
oxazolidyne-2-one hydrochloride in 17 ml of water and 29
ml of concentrated HCl, keeping the reaction temperature
below 0°C. The mixture was stirred at this temperature
for 15 minutes. Once that time had elapsed the diazonium
salt solution was added rapidly to a suspension of 30 g
(239 mmoles) of sodium sulphite in 106 ml of water
precooled to 0°C wunder nitrogen atmosphere. The red
solution was stirred at 0 °C for 10 minutes and then left
to reach 65 °C in 1 hour. It was stirred at 65 °c for 30
minutes, and 18.2 ml of concentrated HCl then added. The
mixture was stirred at the same temperature under nitrogen
atmosphere for 3 hours and then left to cool to room
temperature. To this solution was added a solution of 63.7
mmoles of o—-keto-d-valerolactone (prepared by
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decarboxylation of 11.8 g (63,7 mmoles) of o
ethoxyalyl-y~-butyrolactone in 15.2 ml of 2N H:S0; at
reflux) and left under stirring at room temperature for 12
hours. When that time had elapsed the mixture was cooled
to 0°C and stirred for one hour. The precipitate formed
was filtered, washed with cold water and dried in an hot-
air oven at 40°C, giving a white solid which was
crystallised from ethanol/water to give 10.5 g (87%) of
the title hydrazone as a white solid.

M.p. 223.3-224.7 °C.

IR (KBr): 1127 cm™®, 1250 cm™, 1400 cm™®, 1422 cm™, 1544
cm™, 1694 cm™, 1755 cm.

IH-NMR (200 MHz, DMSO-dg¢): 1.99 (m,. 2H, y-lactone); 2.59 (m,
4H, P-lactone and CH,-benz.); 3.98 (m, 2H, OCH:); 4.27 (m,
3H, &-lactone and NHCH); 7.14 (d, 2H, J=8.4 Hz, ar); 7.24
(d, 2H, J=8.4 Hz, ar); 7.77 (s, 1H, CONH); 10.03 (s, 1H,
NH-hydrazone) . | '

13C-NMR (200 MHz, DMSO-dg¢): 21.3; 24.5; 52.8; 67.5; 68.2;
114.3; 129.5; 130.2; 130.4; 143.0; 158.8; 162.3.

Example 2: (S)-6—(2—Oxo—1,3—oxazolidin—4—ylmethy1)—
4 ,9-dihydro-3H-pyrano-{3,4-blindol-l-one

3.8 g (12.5 mmoles) of (S)~4~{4—[N’—(2;
oxotetrahydropyran—-3-iliden)hydrazine]benzyl}-1, 3~
oxazolidin-2-one were suspended in 32 ml of a saturated
solution of hydrogen chloride in acetic acid. The mixture
was stirred at room temperature for 16 h, 10 ml of
water/ice was added to the reaction mixture and stirred at
0°C for 20 min. The precipitate was filtered, washed with
cold water and dried in hot-air oven at 40°C. The residue
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was crystallised with methanol to vyield 3.3 g
(92%) of the title indole as a yellow crystalline solid.

M.p. 215-217 °C.
IR (KBr): 1400, 1705, 1733, 3355 cm™.

5 'H-NMR (200 MHz, DMSO-dg): 2.85 (i, J=4,8 Hz, 2H, CH--
benz.); 3.09 (t, J=6.4 Hz, 23, S—lactone); 4.04 (m, 2H,
OCH:); 4.26 (m, 1H, NHCH); 4.62 (t, J=6.4 Hz, 2H, vy-
lactone); 7.21 (4, J=8,6 Hz, 1H, ar); 7.36 (4, J=8.6 Hz,
1H, ar); 7.55 (s, ar), 7.81 (s, 1H, CONH); 11.88 (s, 1H,

10 NH-indole). '

BCoNMR (200 MHz, DMSO): 21.0; 53.0; 68.2; 69.2; 112.9;:
121.3; 122.2; 122.6; 124.4; 127.9; 128.3; 137.3; 158.8;
160.5.

Example 3: (S) -3- (2-Hydroxyethyl) -5- (2-oxo~1, 3-

15 oxazolidin-4-ylmethyl)-1H-indol-2~-carboxylic acid methyl
aster

To a suSpension of 500 mg (1.74 mmoles) of the (S)-
6- (2-oxo-1,3-oxazolidin-4-ylmethyl) -4, 9-dihydro-3H-pyrano-
[3,4-blindol-1-one in 10 ml of methanol were added 0.12 ml
20 (1.9 mmoles) of methanesulphonic acid. The mixture was
left under stirring at the reflux temperature for 3 hours.
The solvent was evaporated to dryness under reduced
pressure, the residue dissolved with 10 ml of a saturated
bicarbonate solution and extracted three times with
25 dichloromethane. The combined organic phases were dried and
evaporated to dryness and the evaporated solid
recrystallised from ethanol to give 517 mg (93%) of the
title ester as a yellow crystalline solid.

M.p. 178-180 °C.

30 IR (KBr): 1427, 1555, 1695, 1738, 3354 cm™.
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'"H-NMR (200 MHz, DMSO-d¢): 2,85 (m, 2H, CHy-benz.); 3.21
(m, 2H, CH.CH:OH); 3.60 (m, 2H, CH:.CH:OH); 3.87 (s, 3H, CHs);
4.03 (m, 2H, OCHz); 4.26 (m, 1H, NHCH); 4.67 (t, J=5.2 Hz,
1H, OH); 7.13 (d, Jv= 8,4 Hz, 1lH, ar); 7.33 (d, J=8.4 Hz,
1H, ar); 7.54 (s, 1H, ar); 7.82 (s, 1H, CONH); 11.47 (s,

1H, NH-indole).

Example 4: (S) -3—-(2~Hydroxyethyl) ~5-(2~-oxo-1,3-
oxazolidin-4-ylmethyl)-1H-indol-2- carboxylic acid ethyl
ester

9.5 g (31.3 mmoles) of S)-4-{4-[N' - (2-
oxotetrahydropyran-3-ilyden)hydrazinelbenzyl}-1, 3-
oxazolidin-2-one were suspended in 76 ml of a 2N solution
of hydrogen chloride in absolute ethanol. The mixture was
left under stirring at 75 °C for 30 min. The scolvent was
evaporated to dryness under reduced pressure, 50 ml of a
saturated solution of potassium carbonate added, and then
extracted three times with 50 ml of dichloromethane. The
combined organic phases were dried on anhydrous sodium
sulphate and evaporated to dryness. The residue was
recrystallised from isopropyl alcohol/heptane to give 9.25
g (89%) of the title indole. The product was recrystallised

from methanol to give a yellow crystalline solid.
M.p. 154-156 °C.
IR (KBr): 1244 cm™, 1688 cm™®, 1744 cm™, 3300 cm™.

"H-NMR (200 MHz, DMSO-de): 1.34 (t, J=7.0 Hz, 3H, OCHCHs);
2.84 (m, 2H, CHy-benz.); 3.20 (m, 2H, CHpCH;OH) ; 3.58 (m,
2H, CHpCH.OH); 4,02 (m, 2H, OCHz); 4.31 (m, 3H, OCH:CH; and
NHCH); 4,65 (t, J=5.4 Hz, 1H, OH); 7.12 (dd, J=0.8 and 8.4
Hz. 1H, ar); 7.33 (d, J=8.4 Hz, 1lH, ar); 7.52 (s, 1H, ar):;
7.81 (s, 1H, CONH); 11.41 (s, 1H, NH-indole).
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3coNMR (200 MHz, DMSO-ds): 15.0; @ 29.2; 41.2; 53.7;
60.8; 62.4; 68.8; 113.1; 120.6; 121.5; 124.3; 127.4; 128.1;
128.5; 136.0; 159.4; 162.4.

Example 5: (S)—5—(2—Oxo—1,3—oxazolidin—4—ylmethyl)—3—
[(2—toluen—4—sulphonyloxy)ethyl]—1H>indol—2—carboxylic acid

ethyl ester

To a stirred suspension of 4.6 g (13.8 mmoles) of
the (S)—3—(2—hydroxyethyl)—5—(2—oxo—1,3—oxazolidin—4—
ylmethyl)-1H-indol-2- carboxylic acid ethyl ester in 42 ml
of dichloromethane were added 4.2 ml of pyridine, 3.9 g
(20.7 mmoles) of tosyl chloride and 170 mg (1.38 mmoles) of
dimethylaminopyridine and the stirring continued at room
temperature for 20 hours. The reaction mixture was poured

over 20 ml of 3N, HCl precooled to 0°C and extracted twice
with 40 ml of dichlorcmethane. The combined organic phases

R Lid < (RN ~ ~ a th SIS < LOAWIR LT U RIS LW 4

" were washed with brine, dried on anhydrous sodium sulphate

20

25

and the solvent evaporated to dryness. The evaporated solid
was crystallised with isopropyl alcohol to give 6.4 g (95%)

of the title compound as a white crystalline solid.
M.p. 166.4-168.2 °C.

IR(KBr) :1154 cm™*, 1238 cm*, 1312 cem™, 1705 cm™, 1722 cm™,
1766 cm™*.

IH-NMR (200 MHz, DMSO-d¢): 1.28 (t, J=72 Hz, 3H, OCH:CHs)/
2.37 (s, 3H, CHs); 2.82 (m, 2H, CHCHOTs); 332 (t, U=6,4
Hz, 2H, CHs,-benz.); 400 (m, 3H, CHyCHpO0Ts and NHCH) ; 4.25
(4H, m, OCH,CHsz and OCH); 7.13 (4, J=8,4 Hz, 1H, ar); 7.38
(m, 6H, ar); 7.82 (s, 1H, CONH); 11.56 (s, 1H, NH-indole).
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=*C~-NMR (200 MHz, DMSO-ds): 14.3; 21.2; 24.3; 40.6;
53.11; 60.4; 68.2; 70.4; 112.6; 116.5; 120.4; 126.9; 127.3;
127.6; 127.8; 129.9; 132.2; 135.2; 144.7; 158.8; 161.4.

Example 6: (S) -3-(2-Dimethylaminoethyl) -5-[2-ox0-1, 3~

oxazolidin-4~ylmethyl] -1H-indol-2~carboxylic acid ethyl

ester

A stirred suspension of 5 g (10,3 mmoles) of (S)-
5-(2-oxo~-1, 3-oxazolidin-4-ylmethyl)-3-[ (2-toluen-4-
sulphoniloxy)ethyl]-1H~indol-2-carboxylic acid ethyl ester
in 30 ml of a 2N solution .of dimethylamine in ethanol was
stirred at 50°C for 20 hours in a closed reactor. The
solvent was evaporated to dryness, the residue dissolved in
20 ml of 2N HC1l and washed three times with 15 ml of
dichloromethane. The washed aqueous phase was cooled and
adjusted to pH 12 with a 40% sodium hydroxide solution and
extracted three times with 20 ml of dichloromethane. The
combined organic phases were washed with brine and dried on
anhydrous sodium sulphate. The solvent was evaporated to
dryness and the residue recrystallised from ethyl acetate
to give 3.4 g (91%) of the title dimethylamine as a yellow
solid.

M.p. 67-70 °C.
IR (KBr): 1333 cm™, 1711 cm™, 1745 cm™.

'H-NMR (200 MHz, DMSO-de): 1.35 (t, J=7,0 Hz, 3H, OCH,CHs) ;
2.23 (S, 6H, N(CHs)z); 2.45 (m, 2H, CH,CHN); 2.86 (m, 2H,
CH-CH,N) ; 3.18 (m, 2H, CHy-benz.); 4.05 (m, 2H, OCH,); 4.34
(m, 3H, OCH.CH3z and NHCH); 7.14 (dd, J=1,2 and 8.4 Hz, 1H,
ar); 7.35 (d, J=8,4 Hz, 1H, ar); 7.52 (s, 1H, ar); 7.82 (s,
1H, CONH); 11.47 (s, 1H, NH-indole).
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~C-NMR (200 MHz, DMSO-dg): 14.5; 22.5; 40.9; 45.2;
53.1; 60.2; 60.3; 68.1; 112.5; 120.7; 121.1; 123.5; 126.9;
127.5; 127.6; 135.5; 158.8; 161.9.

Example 7: (S) -3~ (2-Dimethylaminocethyl) -5-(2-oxo-

1l,3-oxazolidin-4-ylmethyl)-1H-indol~2-carboxylic acid

To a solution of 1.4 g (24.9 mmoles) of KOH in 30
ml of ethanol was added 2.8 g (7.8 mmoles) of (S)-3-(2-
dimethylaminoethyl)-5-[2-oxo-1,3-oxazolidin-4-ylmethyl] -
1H-indol-2-carboxylic acid ethyl ester. The resulting
solution was . heated at reflux temperature for one hour. It
was cooled and the solvent evaporated to dryness. The
residue was dissolved in 6 ml of water and washed three
times with 10 ml of dichloromethane. The aqueous solution
was cooled to 5°C, adjusted to pH 6 with glacial acetic
acid, stirred for 30 minutes at that temperature and the
water evaporated to dryness. The residue was redissolved
in 30 ml of water and 5 g of ionic exchange resin (Dowex
50WX8-400) added. The mixture was left under stirring at
room temperature for 24 hours. The resin was filtered and
it was washed  with water. For desorption the resin was
suspended with 20 ml of a 10% aqueous solution of ammonia
and stirred at room temperature for 5 hours. Once that
time had elapsed it was filtered and washed with water.
The water was evaporated to dryness under reduced pressure
to give 7.75 g (94%) of the title acid as a yellow
crystalline solid.

M.p. 230 °C.

IR (KBr): 1342 cm™, 1403 cm™, 1587 cm™, 1739 cm™, 3430

cm .
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‘H-NMR (200 MHz, DMSO-ds): 2.47 (s, 6H. N(CH3)2), 2.87 (m,
4H, CH:CH:N), 3.27 (m, 2H, CH.-benz.); 4.03 (m, 2H, OCH:);
4.27 (m, 1H, NHCH), 6.98 (d, J=8,0 Hz, 1H, ar), 7.27 (d,

5 J=8,0 Hz, 1H, ar), 7.41 (s, 1H, ar); 7.83 (s, 1H, CONH),
10.95 (s, 1H, NH-indole).

13C-NMR (200 MHz, DMSO-d¢): 21.15; 43.7; 53.3; 59.7; 68.2;
112.1; 113.2; 119.7; 124.4; 126.4; 128.1; 132.2; 134.0;

10 158.9; 166.2.

Example 8:. (S)-4-[3-(2-Dimethylaminoethyl)-1H-indol-5-
yvlmethyll-1,3~-oxazolidin-2~-one

15 1 g (3.02 mmoles) of the (S5)-3-(2-
dimethylaminoethyl)-5-(2-oxo~-1, 3-oxazolidin-4-

ylmethyl)~1H-indol-2-carboxylic acid was suspended in
10 ml of dry quinoline. 20 mg of cuprous oxide was
added and the stirred suspénsion heated to 200 °C under
20 dry nitrbgén stream. The reaction mixture was kept at
this temperature until no more CO, was released (15-20
min.). It was left to cool to room temperature and the
reaction mixture filtered through decalite. The
filtrate was concentrated by‘vacuum distillation of the

25 solvent, providing a residue which was dissolved with a

succinic acid solution and washed three times with 15
ml of dichloromethane. The washed adqueous phase was
cooled, the pH adjusted to 12 with a 40% sodium
hydroxide solution and extracted three times with 20 ml
30 of dichloromethane. The combined organic phases were
dried on anhydrous sodium sulphate and evaporated to
dryness. The residue was recrystallised with isopropyl
alcohol to give 780 mg (90%) of zolmitriptan as a white
solid.

35

M.p. 138-140 °C.
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IR (KBr): 1237 cm™, 1443 cm™, 1743 cm™.

1YI-NMR (200 MHz, CDCls): 2.34 (s, 6H, N(CHs3)z), 2.67 (m,

5 2H, CH.CH.N), 2.93 (t, 4H, CH:CH.N and CHz-benz.), 4.14

10

15

(ma, 2H, OCH;), 4.43 (m, 1H, NHCH); 5.60 (ba, 1H, NH-
indole); 6.94 (44, J=1,2 and 8.6 Hz, 1H, ar); 7.01 (d,
J=1,2 Hz, 1H, ar); 7.28 (d, J=8.6 HzZ, 1H, ar), 7.37 (s,
1H, ar), 8.49 (s, 1lH, CONH).

13C-NMR (200 MHz, CDCls): 23,5; 41,6; 45,3; 54,3; 60,1;
67,7; 111,6; 113,8; 118,8; 122,4; 122,7; 126,4; 127,8;
1.35,4; 159, 3.



WO 2004/014901 PCT/IB2003/003536

20

CLAIMS

1. Process for preparing a pharmaceutically active

5 compound, zolmitriptan, or a pharmaceutically acceptable

salt thereof, characterised in that it comprises the
following stagés:

a) Preparation of the diazononium salt from the
10 aniline hydrochloride of formula (II)

Oy NH, . HCI
NH
(II)

15 followed by reduction and acidification to give the
hydrazine of formula (III):

Q

NHNH, . HC!
NH
of

(ITI)
20

b) In situ reaction of the hydrazine hydrochloride
of formula (III) with oa-keto-8-valerolactone, to give the
hydrazone of formula (IV):
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o N
}»NH ~N
o | 0
0
(IV)

c) Fischer indole synthesis of the hydrazone of
5 formula (IV), to give the pyranocindolone of formula (V) :

(V)

10 d) ‘Transesterification of the pyranoindolone of
formula (V), to provide the compound of formula (VI):

H
N pu—
o)
H
(VI)
15

in which R represents a straight or branched Cl1-C4 alkyl
chain;

e) Conversion of the hydroxyl group of the
20 compound of formula (VI) into dimethylamino, to give the
indolecarboxylate of formula (VII):
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H
OyNH N
d / COOR
/N\
(VII)
5
in which R represents a straight or branched C1-C4 alkyl
chain; ‘
f) Saponification of the Z2-carboalkoxy group of
10 the compound of formula (VII), to give the

indolecarboxylic acid of formula (VIII):

0

§ N
H / COOH

N—

15 (VIITI)

g) Decarboxylation of the indolecarboxylic acid of
formula (WIII), to give zolmitriptan and,

20 eventuallxy, the preparation of a pharmaceutically
acceptable salt thereof.

2 . Process as claimed in Claim 1, characterised in
that said stage c¢) is carried out in a solution of dry
25 hydrogen chloride in acetic acid.
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3. Process as claimed in Claim 1, characterised in
that said stages c¢) and d) are carried out in a one pot
reaction.

4. Process as claimed in Claim 1 and Claim 3,
characterised in that said stages c) and d) are carried
out in a solution of dry hydrogen chloride in a straight or
branched C1-C4 alcohol chain.

5. Process as claimed in Claim 1, characterised in
that said stage e) is carried out in two steps: '

e—~1i) replacement of the hydroxyl group of the
compound of formula (VI) by a leaving group X; and

e—-1iil) subsequent substitution reaction of the
leaving group X with dimethylamine to provide the compound
of formula (VII) .

6. Process as claimed in Claim 5, characterised in
that said leaving group X 1s chosen between an atom of

halogen, a mesylate group or a tosylate group.

7. Synthesis intermediate of formula (IV):
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8. Synthesis intermediate of formula (V):

Q H
Q>——NH N
d
7%
5 (V)

10

N " COOR
/

OH

(VI)

where R representts a straight or branched CIl-C4 alkyl

15 chain.

10. Synthesis intermediate of formula (VII):

H
C§>~—NH N
4 )—COOR
Ne_
/

20 (VII)
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alkyl chain.

11.

represents

a

25

PCT/IB2003/003536

straight or branched Cl1-C4

Synthesis intermediate of formula (VIII):

(VIII)
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