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A METHOD FOR THE PREPARATION OF CITALOPRAM ACID ADDITION SALTS

FIELD OF INVENTION

The present invention relates to a simple method for the preparation of
citalopram acid addition salts. In particular, present invention relates to a simple in situ
purification of citalopram base and converting into citalopram acid addition salts
without isolating crystalline citalopram base as a solid. More particularly, the present
invention relates to a simple method for the preparation of citalopram acid addition
salts wherein citalopram base is treated with metal hydrides in solvent medium
followed by acid éddition to get crude citalopram acid addition salts , which is filtered
to remove structurally similar impurities. The resulting citalopram salts are subjected to
simple purification to get pharmaceutically acceptable acid addition salts. In a
preferred embodiment, the said citalopram base is prepared by subjecting 5-
cyanophthalane to an eco-friendly and safe C-alkylation reaction with 3,N,N-
dimethylaminopropylchloride in the presence of strong base in a mixture of
dimethylsulfoxide and toluene.
BACKGROUND OF THE INVENTION

Citalopram and its pharmaceutically acceptable acid addition salts, such as its
hydrogen bromide salt (Formula (1))

()

are well known. US patent specification No. 4,136,193 teaches said citalopram

hydrobromide salts and its use as an anti-depressant drugs with few side effects.
Various processés for the preparation of citalopram hydrobromide have also
been described in the prior art. For instance, US Patent No. 4, 136, 193 describes the
C-alkylation reaction of 5-cyanophthalane with 3-N,N’dimethylaminopropylchloride,
using sodium hydride as a base in a dimethyl sulphoxide (DMSO) medium, 13 volume
of dimethyl sulfoxide is used in the reaction with respective to 5-cyanophthalane
(Scheme - 1). After the completion of the reaction, the reaction mixture is poured into
ice water and extracted with ether. Then, after standard acid-base work-up, citalopram

1
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base is isolated as an oil. The isolated oil is purified by high vacuum distillation,
(0.03mm at 175-180°C) and then converted in to acid addition salts by conventional
methods. The method of this US Patent is schematically represented below:

5 Scheme - 1

NC 1) NaH/DMSO NC

o 2)3N,N dimethylaminopropylchloride O o
H 3)Aditic acid o

4)Sodiumhydroxide N(CH,),
O 5) Ether

F

F
5-Cyanophthalane

Citalopram base (oil)
High vacuum distillation
NC NC
Py e
-
-

N(CH,), N(CH), N(CH,),
HBr HBr

F F F

citalopram hydrobromide Citalopram Hydrobromide Citalopram base (oil)
(pure) (crude) purified

Main drawback of the process of said US Patent No. 4, 136, 193 is the need
to purify the oily citalc;pram base using high vacuum distillation (0.03mm) at 175-
181°C. Achieving such a high vacuum at plant level is difficult and hence the process

10 described above is not easily transferable to commercial scale. Apart from these
constraints, the above process suffers from another serious drawback in that
citalopram base having a cyano group at the 5th position of the bicyclic ring system
may decompose during high vacuum distillation at high temperature to form citalopram
carboxamide as one of the impurity, resulting in poor quality product and yield.

15 Another major drawback of the above process is using 13 volumes of dimethyl
sufoxide as a reaction medium for generation of sodium salt of dimethyl sulfoxide
(demsil ion). DMSO being a very high polar solvent may result in the formation of
impurites  such  as 1-[3-(dimethylamino)propyl]-1-(4-fluorophenyl)-5-acetyl-1,3-
dihydroisobenzofuran(acetyl citalopram), 1-[3-(dimethylamino)propyl]-1-(4-

20  fluorophenyl)-1,3-dihydroisobenzofuran-5-carboxamide(amide), 1-[3-
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(dimethylamino)propyl]-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-5-carboxalic
acid(acid) and 1-[3-(methylamino)propyl]-1-(4-flucrophenyl)-1,3-dihydroisobenzofuran-
5-carbonitrile(desmethyl ), are formed during the work up due to the degradation
and decomposition of the reaction mass, resulting in poor quality of citalopram.
Citalopram salts prepared by these processes require at least two to three further
purificétion in different solvents to get pharmaceutical grade citalopram .

Another process for the preparation of citalopram is disclosed in PCT
Application No. WO 02/ 066453, wherein potassium tertiary butoxide is used as a
base instead of sodium hydride in dimethyl sulfoxide medium for C-alkylation reaction
of 5-cyanophthalide with 3,N,N-dimethylaminopropylchloride. After completion of the
reaction, the reaction mass is quenched on ice cold water. The resulting solution is
subjected to acid base work up and citalopram base is isolated as crystalline solid from
diisopropyl ether medium.

Again a major drawback of this process is the use of 13 volumes (large
quantity) of dimethylsufoxide in reaction medium for generation of potassium salt of
dimethyl sulfoxide (demsil ion). As a consequence, impurities like acetyl, amide, acid
and desmethyl are formed due to degradation and decomposition of the reaction
mass in large quantity of polar solvent like dimethyl sulfoxide. It results in poor quality
of the citalopram, which again requires at least two to three purification steps in
different solvents to get pharmaceutical grade citalopram.

In the above process 13 volumes of dimethysulfoxide is used as a reaction
medium. After completion of the reaction, the reaction mass is quenched on large
quantity of ice —~water (minimum 13x5 volumes of ice water). Therefore, in these
processes toxic aqueous effluent generation is high and this has a direct adverse
effect on cost and to the environment. In addition, since citalopram is soluble in polar
solvent like dimethylsulfoxide, it is not completely extracted in to non-polar solvent like
toluene from a mixture of huge volumes of dimethylsulfoxide and water, resulting poor
yield of the end product. Other than that DMSO being an oxidising agent, it generates
structurally similar oxidized coloring impurities during the C-alkylation reaction. These
oxidized and coloring impurities are very difficult to remove by normal purification
methods.

OBJECTS OF THE INVENTION

Accordingly, it is an object of fhe present invention to provide a process for the
preparation citalopram acid addition salts. '

It is another object of the present invention to provide a process for the
preparation of citalopram acid addition salts without isolating crystalline citalopram
base as a solid.
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Yet another object of the present invention to provide a process for the
preparation of citalopram acid addition salts without the drawbacks of the prior art.

It is yet another object of the present invention to provide a process for the
preparation of citalopram acid addition salts in high purity and yield.

The above and other objects of the present invention are achieved by fine
tuning of reaction conditions, safer handling of hazard chemicals in the plant level and
reduction highly toxic solvent usage, with simple in situ preparation of citalopram acid
addition salts in the presence of metal hydrides.

SUMMARY OF THE INVENTION

The present invention is based on the surprising finding that citalopram acid
addition salts in high purity and yield can be obtained by a simple in situ purification of
citalopram base and converting into citalopram acid addition salts without isolating
solid citalopram base. According to the present invention citalopram base is treated
with metal hydrides such as sodiumborohydride in a solvent medium followed by acid
addition to get crude citalopram acid addition salts, which is filtered to remove
structurally similar impurities. The resulting citalopram acid addition salts are subjected
to simple purification to get pharmaceutically acceptable acid addition salts. The said
citalopram base is prepared by subjecting 5-cyanophthalane to an eco-friendly and
'safe C-alkylation reaction with 3,N,N-dimethylaminopropyichloride in the presence of
strong base in a mixture of dimethylsulfoxide and toluene. The C-alkyaltion reaction
mixture is diluted with ice cold water and the immiscible organic solvent is separated
from the resulting mixture. The water immiscible organic solvent is then subjected to
acid/base work up followed by the extraction of citalopram base into water-immiscible
organic solvent. The water-immiscible organic solvent is dried and distilled off
completely under reduced pressure to get citalopram base. The citalopram base is
optionally purified and converted into acid additional salts as per the process described
below.

The citalopram base is dissolved in a solvent or mixture of solvents and
treated with catalytic amount of metal hydrides. The resulting solution is stirred for 2-4
hours. The solution is optionally diluted with water and cooled 5-10°C to get crystalline
citalopram base. The crystalline citalopram base is then converted into acid addition
salts as per the process described below.

However, the preferred method is to cool the said solution and then molar
equivalent quantity of acid is added to the solution to obtain corresponding crude
citalopram acid addition salts , which are filtered and comfortably purified in single
solvent or mixture of solvents to get pharmaceutically acceptable citalopram salts

with highest single impurity level is less than 0.1%.
4
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DETAILED DESCRIPTION

The present invention describes a simple in situ purification method of
citalopram base and converting into citalopram acid addition salts without isolating
crystalline citalopram base as a solid. The purification process of the present invention
achieves surprisingly high levels of purity not withstanding the fact that the citalopram
base contains structurally similar impurities like amide, acid, desmethyl, acetyl and oxo
citalopram. These impurities are removed by the process according to the present
invention by dissolving said citalopram base in a solvent like methanol, ethanol, IPA,
THF, ether, acetone and ethylacetate or mixtures thereof. The most preferred organic
solvent is isopropyl alcohol,and the most preferred mixture of solvent is a mixture of
isopropylalcohol and ethylacetate. Preferably, Citalopram base is dissolved in said
solvent or mixture of solvents at 25-40°C, preferably, at 30-40°C, followed by addition
of a catalytic amount of metal hydrides such as sodium cyanoborohydride and
sodiumborohydride, preferably, sodiumborohydride. The solution is then maintained
for 2-4hrs, at 25-40° temperature. Optionally, the solution is cooled to room
temperature and added water under stirring. The resulting solution is further cooled to
5-10°C the separated solid is filtered to get crystalline citalopram base. The crystalline
citalopram base is converted into acid addition salts as per process described below.

Our main invention is preparation of citalopram acid addition salts without
isolation of crystalline citalopram base. Therefore, the most preferred method is the
said solution is cooled to 0-5°C and 1.0-1.25 molar quantity of acids such as
hydrochloric acid, hydrobromic acid, Sulphuric acid , tartaric acid and oxalic acid, is
added. Preferably, the acid is selected from hydrobromic acid, hydrochloric acid ahd
oxalic acid and molar ratio is preferably, 1.05 to 1.10. The reaction mass is stirred for
about 4-6hrs at 0-5°C temperature. The said structurally similar impurities are highly
soluble in water miscible organic solvent such as methanol, ethanol, isopropyi alcohol.
Thereafter, the impurities are separated by filtration to get good quality of crude
citalopram acid addition salts.

The above isolated citalopram acid addition salts are subjected to simple
purification in a solvents such as methanol, ethanol, isopropyl alcohol, acetone,
ethylacetate and methyl ethyl ketone and mixture or mixture thereof with water. The
most preferred mixture of solvents are methanol/isopropyl alcohol and
methanol/ethylacetate to get pharmaceutically acceptable acid addition salts.

Metal hydrides such as sodium borohydride, in chemical literature, is used for
scavenging the oxidized aldehyde — ketonic impurities and coloured metal salts of
higher oxidation state from the product and thus improving the purity and appearance

of the product. In fact, it is known in the literature that sodium borohydride, in many
5
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folds, is superior to activated carbon in removing the colour from the products. The
purpose of treating the citalopram base in the present invention with sodium
borohydride in a solvent medium before treating with acid is the same. ,

Sodiumborohydride reduces the coloured oxidized impurities and structurally
related to citalopram like acetyl citalopram & oxo citalopram to form corresponding
hydroxy compounds, which are highly soluble in a mixture of water and alcoholic
solvents. Therefore, these impurities goes with the ML's during the filtration thus
improving the colour of the crude citalopram salts.

Scheme-2

NC
1) NaH/DMSO/Toluene o)
2)3N,N dimethylaminopropylchloride

3) Acitic acid N(CH,),
4)Liq.Ammonia HBr
5) Toluene
6) Sodiumborohydride
7) Aq. Hydrobromicacid F
5-Cyanophthalane Citalopram Hydrobromide
(crude)
1) Methanol
2) isopropylalcohol

F
citalopram hydrobromide
(pure)

The second part of the invention describes a process for the preparation of
citalopram base by a eco-friendly and safe C-alkylation reaction of 5-cyanophthalane
with 3,N,N dimethylaminopropylchloride in the presence of strong base in a mixture of
dimethylsulfoxide and toluene . According to this invention, the generated demsil ion is
reacted with 5-Cyanophthalane to get sodium/potassium salt of cyanophthalane. The
demsil ion is prepared by dissolving 1.0 -1.7 molar equivalents of bases such as
sodium hydride and potassium tertiary butoxide, pereferably, 1.2 molar equivalent of
sodium hydride and 1.5 equivalents of potassiumtertiarybotoxide in a mixture of
Dimethylsulfoxide and Toluene. In a preferred embodiment, the ratio of
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dimethylsulfoxide : toluene is from 13:0 to 4:9 v/v, more preferably 4:6 v/v, with
respect to input of 5-Cyanophthalide .

In another aspect, the present invention obviates some of the hazards
encountered in the prior art with respect to the safe handling of sodium hydride in C-
alkylation reaction. According to the process described in US Patent No 4,136,193 for
the basic product, sodium hydride is charged in to the reaction mass for making demsil
ion. Sodium hydride can ignite spontaneously in air/ moisture and posing fire hazards.
The present invention is based inter alia, on the finding that, self dissolve polythene
bag containing sodium hydride is not soluble in polar solvent like dimethyl sulfoxide.
However, polythene bag containing sodium hydride is soluble in a mixture of
dimethysulfoxide and toluene at 55-60°C. This method resuits in a safe handling of
sodiumhydride without exposing it to air and moisture while charging large quantity in
to the reaction mass at the plant level.

‘ In a preferred embodiment, 3,N,N-dimethylaminopropylchloride in toluene
solution is added to salt of 5-cyanophthalane between 10-35°C , more preferably at
temperature in the range of 10-15°C. Alternatively, readily prepared salt of 5-
cyanophthalane is added to 3N,N dimethyl aminopropyl chloride in toluene between
10-35°C, preferébly, 10-15°C. By this method formation of the impurities are
considerably reduced as compared to when 3,N,N-dimethylaminopropylchloride is
added to a salt of 5-cyanophthalane.

After completion of the C-alkylation reaction, reaction mass is quenched on 4x5
volumes of ice-cold water preferably at a temperature in the range of 5-25°C, more
preferably, at a temperature in the range 5-10°C. As per the prior art, after completion
of the C-alkylation reaction, reaction mass, because of the use of large quantity of
DMSO, is quenched on excess quantity of ice cold water and therefore citalopram is in
direct contact with water at high basic pH. Hence, hydrolysis of cyano group leads to
formation of amide, and acid citalopram as impurities. On the other hand, according to
the method of present invention, C-alkylation reaction mass contains less quantity of
DMSO and large quantity of toluene. After completion of the C-alkylation reaction,
reaction mass is quenched on ice cold water. In this method, long contact time
between citalopram and water is avoided. As soon as reaction mass is quenched on
ice —cold water, citalopram is extracted into the toluene. Therefore, in this process
formation of amide, and acid impurities are considerably less as compared to the
process disclosed in prior art processes. '

The organic layer is separated from the above resulting solution. Thereafter,
the organic layer is washed with water, then organic layer is exiracted into 10-20% of

aqueous acids such as hydrobromic acid, hydrochloric acid, oxalic acid, formic acid,
7
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acetic acid. The most preferred aqueous acidic acid is 15-20% aqueous acidic acid at

10-156°C. Acidic aqueous extract is optionally subjected to isolation of crystalline

citalopram base as per the process disclosed in the prior art WO 03/080590 A1.

Preferably acidic aqueous extract is cooled to 5-20°C, most preferred temperature

being 10-15°C. then the pH of the acidic extract is adjusted to basic using bases like

aqueous sodium hydroxide, aqueous potassium hydroxide , ammonia solution, etc,.

The most preferred base being Iq. ammonia at 10-15°C. Thereafter, citalopram base

is exacted into water-immiscible organic solvents such as toluene , ethylacetate,

dichloromethane, dichloroethane and the like, the most preferred water-immiscible
solvent being toluene. The water —immiscible organic solvent is washed with water
and dried over anhydrous sodium sulfate and distilled off completely to get citalopram
base.

Majors advantageous of the process of then present invention are as follows:

1) The process of the present invention comprises a simple in situ purification method
of citalopram acid addition salts without isolation of citalopram base as a solid as
well as use of high vacuum distillation of citalopram base are avoided. The
process of the present invention can be implemented in the plant level without
facing any practical problems.

2) Safe handling of large quantity of sodiumhydride in self dissolving polythene
bags in the commercial pant level is achieved

3) Reductions of highly toxic and polar solvent like dimethyl sulfoxide in C-alkylation
reaction is achieved leading to reduction of the process effluent and raw material
costs.

4) Reductions of highly toxic and polar solvent like dimethy! sulfoxide in C-alkylation
reaction, leading to reduction of the formation of structurally similar impurities.

The present invention will now be described in greater detail with reference to the
following non-limiting examples the purpose of which is to merely illustrate the
invention and not to limit the scope of the invention.

Example 1
a)Preparation of citalopram base

25 grams sodium hydride (60% in mineral oil) in a self dissolving bag was
added in to a mixture of 540 ml dimethyl sulphoxide and 810ml toluene at 20-25°C
then heated to 60-65°C under nitrogen atmosphere. To'the resulting solution of
sodium salt of dimethylsuphoxide, 135 g of 1-(4'-fluorophenyl)-1,3-dihydro-
isobenzofuran-5-carbonitrile, was added at 10-15°C. The mixture was then stirred for

additional 10 min at 15-20°C. 152 g of 3,N,N-dimethylaminopropyichloride in 540 m| of
8
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toluene was added quickly and the reaction mixture was then warmed to 25-30°C
and maintained for 4 hours. The reaction mixture was then poured into ice-water and
extracted with toluene. The toluene phase was extracted with 500m! of 20% aqueous
acetic acid (100ml acetic acid and 400ml| water). The aqueous acidic extract was
cooled to 10-15°and the resulting solution pH was adjusted to 9.0-10 with aqueous
ammonia and resulting mixture extracted into 2x300ml of toluene and washed with

~ 100ml of water. Toluene layer was dried over anhydrous sodium sulphate and the

solvent was distilled off completely under reduced pressure to get crude citalopram
base (105-110gm).

b) Preparation of crude citalopram hydrobromide

The crude citalopram base (Example 1a) was dissolved in 600ml of isopropyl
alcohol followed by the addition of sodiumborohydride (1gm) at 25-30°C. The reaction
mixture was maintained at the same temperature for 2-hours and then cooled to 10-
15°C , followed by the addition of 47% hydrobromic acid (30-35ml). The reaction mass
was then stirred for 4 hours at 25-30°C and cooled to 10°C. The citalopram
hydrobromide salt so precipitated was separated by filiration followed by washing with
chilled Isopropyl alcohol ( 200ml).

Dry weight = 105-110gm
Purity by HPLC = >99 %

¢) Preparation of crude citalopram hydrochloride

The crude citalopram base (Example 1a) was dissolved in 600ml of isopropyl
alcohol followed by the addition of sodiumborohydride (1gm) at 30-35°C. The reaction
mass was then maintained at the same temperature for 2-hours. The reaction mass
was then cooled to 10-15°C, and 36% hydrochloric acid (30-35ml) was added to it. The
reaction mass was then stirred for 4 hours at 25-30°C and cooled to 10° C. The
citalopram hydrochloride salt so precipitated was separated by filtration followed by
washing with chilled Isopropyl alcohol ( 200ml).

Dry weight = 95-100gm
Purity by HPLC => 99%

d) Purification of crude citalopram hydrobromide

Citalopram hydrobromide (100gm) was dissolved in methanol (200ml )at 55-
60°C and then treated with activated carbon and filtered and washed with methanol
(100ml) The clear filtrate was diluted with isopropyl alcohol(600ml). The resulting
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solution was cooled to 5-10°C, to obtain a crystallized product. The crystallized product
was filtered and washed with chilled isopropyl alcohol to get pure citalopram HBr.

Dry weight= 85 gm

Purity by HPLC => 99.5%

Any single impurity Less than 0.1%

e) Purification of crude citalopram hydrobromide

Citalopram hydrobromide (100gm) was dissolved in methanol (200ml) at 55-
60°C and then treated with activated carbon and filtered and washed with methanol
(100ml). The clear filirate was diluted with ethylacetate (600ml). The resulting solution
was cooled to 5-10°C, to obtain a crystallized product. The crystallized product was
filtered and washed with chilled ethylacetate to get pure citalopram HBr.

Dry weight= 70gm
Purity by HPLC => 99.5%
Any single impurity Less than 0.1%

f) Purification of crude citalopram hydrobromide

Citalopram hydrobromide (100gm) was dissolved in a mixture of isopropyl alcohol
(600ml ) and water (100ml) at 55-60°C and then treated with activated carbon and

filtered and washed with isopropyl alcohol (100ml) The clear filtrate was diluted was

cooled to 5-10°C, to obtain a crystallized product. The crystallized product was filtered
and washed with chilled isopropyl alcohol to get pure citalopram HBr.

Dry weight= 70gm

Purity by HPLC => 99.5%

Any single impurity Less than 0.1%

q) Purification of crude citalopram Base

The crude citalopram base (Example 1a) was dissolved in 250ml of isopropy! alcohol
followed by the addition of sodiumborohydride (1gm) at 30-35°C. The reaction mass
was then maintained at the same temperature for 2-hours. The reaction mass was
then cooled to 10-15°C, and 250 ml of water was added to it. The reaction mass was
then stirred for 4 hours at 25-30°C and cooled to 10° C. The citalopram base
precipitated was separated by filtration followed by washing with chilled Isopropyl:
water alcohol (50:50I).

Dry weight = 85-90gm

Purity by HPLC => 99%

h) Purification of crude citalopram Base
10




10

15

20

25

30

35

WO 2005/070914 PCT/IN2004/000017

The crude citalopram base (Example 1a) was dissolved in 250mi of isopropyl alcohol
then maintained at the same temperature for 2-hours. The resulting solution was
cooled to 10-15°C, and 250 ml of water was added to it. The mass was then stirred
for 4 hours -at 25-30°C and cooled to 10° C. The citalopram base precipitated was
separated by filtration followed by washing with chilled Isopropyl: water alcohol (
50:501).

Dry weight = 85-90gm

Purity by HPLC => 99%

11
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Claims:

1)

a)

b)

2)
a)

b)

3.

7.

A process for the preparation of acid addition salt of citalopram comprising
dissolving citalopram base in a solvent or mixture -of solvents and then treating
with metal hydrides,

treating the resulting solution with one or more acids to get corresponding acid
addition salts of citalopram base without the isolation of crystalline citalopram
base;

and if desired, subjecting citalopram salts to purification in a solvent or mixture of
solvents to get pharmaceutically acceptable acid addition salts.

A process claimed in claim 1, wherein said citalopram base is prepared by
subjecting 5-cyanophthalane to C-alkylation reaction with 3NN -
dimethylaminopropylichloride in the presence of strong base in a mixture of
dimethylsulfoxide and toluene;
quenching the C-alkylation reaction mass obtained in step a) on ice-cold water
and subjecting it to acid/base work up to get citalopram base;
citalopram base is optionally subjected to purification in a mixture of water and
water miscible solvents to get pure citalopram base.

A process as claimed in claim 2, wherein said strong base is selected from alkali
metal amides such as sodamide or potassium amide, organo lithiums such as
butyllithium, phenyl lithium, metal hydrides such as sodiumhydride, potassium
hydride, metal alkoxides such as sodiummethoxide, potassium tertiary butoxide
and metal hydroxides such as sodium hydroxide and potassium hydroxide.

A process as claimed in claim 3 wherein the said base is selected from metal
hydride, preferably, sodium hydride.

A process as claimed in claim 2, wherein said dimethylsulfoxide and toluene are
present in a ratio in the range of 3.7 to 6:3.

A process as claimed in claim 5, wherein said dimethylsulfoxide :tolune ratio is 4:6.

A process as claimed in claim 2, wherein the said C-alkylation reaction mass is

diluted with water and the toluene layer is separated.

12
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8. A process as claimed in claim 7, wherein the said toluene layer is subjected to
acid/base work up and the citalopram base is extracted into water immiscible organic
solvent selected from the group consisting of benzene, toluene, ethylacetate,
dichloromethane, dichloroethane, chloroform, diethyl ether and mixtures thereof

9. A process as claimed in claim 8 or 9 wherein the said toluene layer is concentrated
under reduced pressure to get citalopram base.

10. A process as claimed in claim 1 wherein said citaopram base is dissolved in a
solvent or a mixture of solvents selected from the group consisting of methanol,
ethanol, n-propanol, isopropyl alcohol, n-butano , ethyl acetate, tetrahydrofuran, ether,
water and mixtures thereof.

11. A process as claimed in claim 1 wherein said metal hydrides are selected from
sodium cyanoborohydride and sodium borohydride.

12. A process as claimed in claim 13 wherein said metal hydride is
sodiumborohydride, and is used in catalytic amount.

13. A process as claimed in claim 1 wherein said citaopram base is converted in situ
into citalopram acid addition salts by addition of acid selected from the group
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid , tartaric acid and
oxalic acid. '

14. A process as claimed in claim 15 wherein said acid is added in a molar quantity o
1.0to0 1.25. '

15. A process as claimed in claim 1 wherejn said citalopram acid addition salts are
subjected to purification in a solvent or mixture of solvents selected from the group
consisting of methanol, ethanol, isopropyl alcohol, acetone, ethylacetate and methyl
ethyl ketone and mixture or mixture thereof with water.

13
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