Title: Novel polymor ph of 5-cyanopthalide high purity intermediate for the
preparation of citalopram and escitalopram.

Abstract: The present invention relates to obtaining a new polymorph of 5 —
Cyanophthalide in highly pure form (99.5 to 99.99%), which is an intermediate used for
the synthesis of citalopram& escitalopram both of which are potent antidepressant drugs.
Moreover this new polymorph of  5-cyanophthalide does not contain impurities like
terephthalic acid & diphthalide derivatives.
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INTRODUCTION:

5-cyanophthalide is an important intermediate for manufacture of citalopram and
escitalopram. It is important to produce this product in adequate quality, in a highly pure
form by convenient process and in cost effective way.

Theimpurities obtained during preparation of 5-cyanophthaide are terephthalic acid
and dipthalide derivatives .This impurities need to be removed or else they will interfere
in the further reactions for the preparation of citalopram & escitalopram and thereby
resulting in the decreasein yield & purity of fina product.

The present invention relates to a novel process for preparing crystalline form-A of 5-
cyanopthalide.

RESULTSAND DISCUSSIONS:
The crystalline form — form A of 5-cyanopthalide was confirmed on the basis of XRD,
IR,HPLC purity and melting point tabulated as follows:

Characterization by X-ray diffraction pattern having peaks at degree 2 theta & relative
intensities (%) are asfollows:
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Sr.NO | Pos(26) Rel int (%) Sr.NO | Pos(26) Rel int (%)
1 6.3 48.95 11 34.2 4,74

2 12.3 100 12 36.2 5.19

3 14.8 34.47 13 40.2 34.2

4 18.3 40.37 14 41.9 3.87

5 24.8 64.87 15 44.1 8.6

6 26.0 42.02 16 50.66 7.69

7 27.2 29.56 17 53.08 14.43
8 28.5 35.65 18 57.6 5.54

9 29.5 14.2 19 72.2 33.38
10 33.2 4.93

IR Analysis Pattern:

S.NO BAND REGION(cm-1) ASSIGNMENT

1 3494.8 C=0 Stretch overtone bond (lactonic ring)
2 3111,3091 C-H Stretch(Aromatic ring)

3 2962 C-H Stretch (Aliphatic)

4 2231 C=N Stretch

5 1757 C=0 Stretch(lactonic ring)

6 1679,1620 C=C Stretch(Aromatic ring)

7 1552 C=0 Asymmetric stretch(carboxyl ate ion)

HPLC PURITY : 99.9%

Analysis conditions:

Column: Cig 250mmx 4.6mm (5 particle size)

Mobile phase: 500ml HPLC water, 2.5 pH with orthophosphoric acid and 410 ml
acetonitrile. Mix and filter with 0.45 filter and sonicate it

Temp: room temperature

Flow rate: 1.2ml/minute

Detection: UV239nm

Injection volume: 20 pli

Melting point; 199°C -204°C

The method provides for the synthesis of 5-cyanophthalide from 5-carboxyphthalide by
reaction of terephthalic acid with paraformal dehdye and oleum. The method provides for
the reaction between 5-carboxyphthalide and a chlorinating agent like thionylchloride and
dimethyl formaldehyde. This produces chlorocarbonyl derivative which is then reacted
with ammoniato give corresponding acetamidophthalide. When subjected to dehydration
reaction, acetamidophthalide forms 5-cyanophthalide.

Furthermore, the method of invention comprises purifying crude 5-cyanophthalide by
dissolving it in DMF, followed by filtration and distillation of DMF. Then toluene is
added to the resulting residue. Further purification is performed by recrystallization in
methanol.
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Terephthalic acid and diphthalide impurities generally formed during the preparation of
5-cyanophthalide are preferably removed.

This has resulted in the increase in purity to about 99.5% to 99.9% and aso in the
increase in quality and % yield of about 90% to 95%.

SUPPORTING INFORMATION:

Accordingly, the present invention provides for the manufacture of 5-cyanophthalide
which comprises of following steps:

al Formation of 5-carboxyphthalide.

b] Conversion of 5-carboxyphthalide to 5-acetamidophthalide

c] Subsequent conversion of 5-acetamidophthalide to 5-cyanophthalide.

METHOD OF PREPARATION:

The process of invention is briefly explained which is as follows:

A] Terephthalic acid of formula | reacts with Paraformaldehyde and oleum to form 5-
carboxyphthalide of formulall.

?OOH
| = Paraformaldenyde h
= Oleum OH_ /v
COO O
H
Formulal Formulall

B] Then formula 1l compound gets converted into an acid chloride of formula Il in
presence of a dehydrating agent and this is then converted into an amide of formula 1V by
amidation with ammonia.

(@]
e =
OH— TomE o cg

Il
H 5

Formulalll
Formulall
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Cl—c¢ = Oy~ o~
NH,

Formula-I11 Formula-1V

C] Then finally amide of formula IV is converted into 5-cyanophthalide of formula 'V in
presence of dehydrating agent.
0]

(\% Thionylchloride (\%
o ———> [ | o
—/

NH,

Formula-1VV Formula-VV

The above mentioned reaction is carried out in the presence of polar, organic solvents
like DMF, DM SO, toluene or mixtures thereof, at reflux temperature. The chlorinating
agent is preferably selected from thionyl chloride, phosphorus pentachloride, sulphuryl
chloride or mixtures thereof.

EXAMPLE:
PREPARATION OF 5-CYANOPHTHALIDE:

PURIFICATION OF CRUDE 5-CYANOPHTHALIDE:

Crude 5-cyanophthalide (100 gms) is suspended in DMF (200 ml) and the mixture is
heated to reflux temperature, add charcoa (0.5 gms) and stir for 1 hour. Filter the
reaction mixture and wash with DMF. Collect the filtrate and distill out DMF completely.
Cool the mixture to about 40°C, add toluene (150 ml) and stir for 30 minutes. Filter the
reaction mass and wash with methanol (25 ml) and dry the crystalsin vacuo.

% Purity: 99.8%.

TLC: No secondary spot observed in the chromatogram. (Mobile phase: Ethyl acetate:
benzene (20:80); Mix and saturate for 30 mins. Std preparation: 200mg 5-cyanophthalide
in 10 ml acetonitrile. Sample preparation: Same as for the standard. Spot the sample and
standard on chromatogram and run till the solvent front reaches 75% of chromatogram)

IR analysis: 3494.8 (C=0 Stretch overtone bond (lactonic ring)); 3111,3091(C-H
Stretch(Aromatic ring));2962(C-H Stretch (Aliphatic));2231(C=N Stretch);1757 (C=0
Stretch(lactonic ring));1679,1620 (C=C Stretch(Aromatic ring)); 1552 (C=0 Asymmetric
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stretch(carboxyl ate ion)). XRD analysis pattern with peaks a %2 are
6.3,12.3,14.8,18.3,24.8,26,27.2,28.5,29.5,33.2,34.2,36.2,40.2,41.9,44.1,50.6,53,57.6,72.2.

PREPARATION OF CRUDE 5-CYANOPHTHALIDE:

5-CARBOXYPHTHALIDE:

Oleum (315ml) is charged into the round bottom flask. Terephthalic acid (100 gms) and
then Paraformaldehyde (24 gms) is added. The mixture is then stirred at 110°C to 160 °C
for 8-12 hours. Quench the reaction mixture in ice and water and then temperature is
adjusted to about 100° C. The precipitate is filtered off, washed with water and suspended
in water. The pH of the suspension is adjusted to about 7 with caustic lye. Then adjust the
temperature of the reaction mass to about 70°C-100°C and filter it. The pH is adjusted to
about 2 with concentrated HCI. The 5-carboxyphthalide precipitated is separated by
filtration, washed and dried. %Purity: 98%

5-ACETAMIDOPHTHALIDE:

5-carboxyphthalide (100gms) is suspended in toluene (500 ml) and thionylchloride (75
ml). N, N-dimethylformamide (4ml) is added and the mixture is heated at the reflux
temperature for about 3 to 5 hours. Meanwhile prepare a separate mixture of water and
lig. ammonia (130ml) and chill it below 12°C. Under stirring slowly start the addition of
the above chloro compound to lig. ammonia mixture. Check the pH of the mixture after
some time interval. The pH should not be less than 8. Stir the mixture for 1 hour and then
distill out toluene and water. The reaction mixture is filtered off and washed with water
and dried in vacuo. %Purity: 99%

CRUDE 5-CYANOPHTHALIDE:

5-acetamidophthalide (100 gms) is suspended in thionylchloride (125 gms), ethylene
dichloride (1200 ml) and DMF (6ml). Slowly heat the mixture to reflux temperature and
keep it for 3-5 hours. Add water and stir the mixture for 1 hour. Collect the EDC layer
and wash with (10%, 100ml) soda solution at about 50°C-80°C. Again collect the EDC
layer and wash with water and then finaly collect the EDC layer and add charcoa (5
gms) and EDTA (1.0 gms) and heat it at reflux temperature for about 1hour. Filter the
mixture and wash with EDC (100ml) and then distill out EDC completely. Add methanol
(150 ml) and cool the mixture to 10°C-15°C. Then filter and wash with methanol and dry
the crystals thus obtained in vacuo. %Purity: 99.5%
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Route of synthesis of 5-Cyanophthalide
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