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(57) ABSTRACT 
A method for the preparation of S-cyanophthalide in Which 
S-carboxyphthalide is reacted With a dehydrating agent, such 
as thionylchloride, and a sulphonarnide, in particular sulfa 
rnide. Cyanophthalide is prepared in high yields by a con 
venient procedure. S-cyanophthalide is an intermediate used 
in the preparation of the antidepressant drug citaloprarn. 
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METHOD FOR THE PREPARATION OF 
S-CYANOPHTHALIDE 

[0001] The present invention relates to a novel process for 
the preparation of 5 -cyanophthalide Which is an intermediate 
used for the manufacture of the Well known antidepressant 
drug citalopram, 1-[3-(dimethylamino)propyl]-1-(4-?uo 
rophenyl)-1,3-dihydro-5-isobenZofuran-carbonitrile. 

BACKGROUND OF THE INVENTION 

[0002] Citalopram is a Well knoWn antidepressant drug 
that has noW been on the market for some years and has the 
following structure: 

Formula I 
NC 

0 (I113 
N 

\CH3 

F 

[0003] It is a selective, centrally active serotonin (5-hy 
droXytryptamine; 5-HT) reuptake inhibitor, accordingly 
having antidepressant activities. The antidepressant activity 
of the compound has been reported in several publications, 
eg. J. Hyttel, Prog. Neurok-Psychopharmacol. & Biol. Psy 
chiat, 1982, 6, 277-295 and A. Gravem, Acta Psychiatr. 
Scami, 1987, 75, 478-486. 

[0004] Citalopram may be prepared by the process 
described in US. Pat. No. 4,650,884, according to Which 
5-cyanophthalide is subjected to tWo successive Grignard 
reactions, i.e. With 4-?uorophenyl magnesium halogenide 
and N,N-dimethylaminopropyl magnesium halogenide, 
respectively, and the resulting compound of the formula 

Formula II 
NC OH 

CH3 
OH | 

N 
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F 

[0005] is subjected to a ring closure reaction by dehydra 
tion With strong acid. 

[0006] Enantiomers of citalopram may be prepared by the 
method described in US. Pat. No. 4,943,590, i.e. by sepa 
rating the enantiomers of the intermediate of Formula II and 
performing enantioselective ring closure in order to obtain 
the desired enantiomer. 
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[0007] Thus, 5-cyanophthalide is an important intermedi 
ate for the manufacture of citalopram and it is important to 
produce this material in an adequate quality, by a convenient 
process and in a cost-effective Way. 

[0008] A method for the preparation of 5-cyanophthalide 
has previously been described in Bull. Soc. Sci. Bretagne, 
1951, 26, 35 and in Levy and Stephen, J. Chem. Soc, 1931, 
867. By this method, 5-aminophthalide is converted to the 
corresponding 5-cyanophthalide by diaZotation folloWed by 
reaction With CuCN. 5-Aminophthalide Was obtained from 
4-aminophthalimide by a tWo step reduction procedure. 

[0009] Synthesis of certain alkyl- and phenylnitriles from 
acid chlorides is described in Tetrahedron Letters, 1982, 23, 
14, 1505-1508, and in Tetrahedron, 1998, 54, 9281. 

[0010] Though a number of other methods failed, it has 
noW been found that 5-cyanophthalide may be prepared in 
high yields by a convenient, cost-effective one-pot proce 
dure from 5-carboXyphthalide. 

DESCRIPTION OF THE INVENTION 

[0011] Accordingly, the present invention provides a novel 
method for the preparation of 5-cyanophthalide 

Formula IV 
NC 

[0012] comprising reaction of 5-carboXyphthalide 

Formula III 

0 

[0013] With a dehydrating agent and a sulfonamide of the 
formula HZN-SOZ-R (Formula V) Wherein R is 

[0014] a) NH2, C1_6 alkyloXy, phenyloXy, 

[0015] b) phenyloXy substituted With halogen, C1_4 
alkyl, cyano, hydroXy, C1_4-alkoXy, tri?uoromethyl, 
nitro, amino, C1_4-alkylamino or di-C1_4-alkylamino, 
or 

[0016] c) phenyl substituted With one or more elec 
tron WithdraWing substituents in order to obtain 
5-cyanophthalide. 

[0017] Any suitable dehydrating agent may be used and 
the optimal agent may easily be determined by a person 
skilled in the art. Examples of suitable dehydrating agents 
are SOCl2, POCl3, PClS, SOBr2, POBr3, PBrS, SOI2, POI3, 
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PI5 and oxalylchloride. Preferably a chloro-containing 
agent, most preferably SOCIZ, is used. 

[0018] The term electron WithdraWing substituent is 
intended to mean any substituent that is suf?ciently electron 
WithdraWing to alloW the reaction to proceed, such as nitro, 
cyano, halogen, tri?uoromethyl or aminosulfonyl. 3,5-Dini 
trophenyl is an example of such a phenyl group substituted 
With electron WithdraWing substituents. 

[0019] In the method of the invention, the 5-carboxyph 
thalide reacts With the dehydration agent in order to form the 
corresponding 5-haloformyl derivative Which then reacts 
With the sulfonamide of the formula V thereby forming the 
5-cyanophthalide. During the latter reaction, a catalytic 
amount of an acid may be necessary. The 5-haloformyl 
derivative may, if desired, be isolated prior to further reac 
tion. HoWever, preferably the reaction is carried out as a 
one-pot procedure Without isolation of the 5-haloformyl 
intermediate. Preferably the reaction proceeds via the 
5-chloroformylphthalide. 
[0020] The sulfonamide of Formula V used in the process 
is preferably sulfamide, ie a compound of Formula V 
Wherein R is NH2. 

[0021] The reaction is carried out neat or in a suitable 
solvent, such as sulfolane or acetonitrile. Preferably, sul 
folane is used as the solvent. 

[0022] Thus, in a preferred embodiment of the invention, 
5 -carboxyphthalide is reacted With sulfamide in the presence 
of SOCl2 in a sulfolane solution 

[0023] The reaction is carried out at elevated temperature. 
When sulfolane is used as the solvent, the reaction is 
preferably carried out at about 120-150° C. 

[0024] 5-Cyanophthalide may be isolated in a conven 
tional way, eg by addition of Water, ?ltration and subse 
quent Washing of the crystals. Further puri?cation may if 
desired be performed by recrystallisation. 

[0025] Conveniently, 1.0 to 2.0 equivalents of sulfamide 
and dehydrating agent, respectively, are reacted With 1.0 
equivalent 5-carboxyphthalide. Preferably, 1.0-1.2 equiva 
lent sulfamide is used. 

[0026] By the process of the invention, 5-cyanophthalide 
is obtained in high yields (>about 70%). The process is much 
more convenient than the knoWn process and uses more 
convenient and cheaper reactants and conditions. Further 
more, due to the fact that the process is a one-pot procedure 
the capacity is substantially increased and accordingly the 
costs are substantially reduced. 

[0027] The 5-carboxyphthalide used as a starting material 
may be obtained by the methods described in US. Pat. No. 
3,607,884 or German patent No. 2630927, ie by reacting a 
concentrated solution of terephthalic acid With formalde 
hyde in liquid SO3 or by electrochemical hydrogenation of 
trimellithic acid. 

EXAMPLES 

[0028] The invention is further illustrated by the folloWing 
examples. 

Example 1 

5 -Cyanophthalid 

[0029] 5-Carboxyphthalid (50 g, 0.28 mole) and sulfamide 
(31 g, 0.32 mole) Were suspended in sulfolane (150 mL). 
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Thionylchloride (41 g, 0.34 mole) Was added and the 
temperature Was raised to 130-140° C. for 2 hours. At about 
90° C., gas evolution took place. The mixture Was alloWed 
to cool to 90° C. and Water (150 mL) Was added. The 
temperature Was held at 85-90° C. for 15 min and then the 
solution Was cooled to 35° C. The crystals Were ?ltered off 
and Washed With Water (250 mL). The title compound Was 
crystallised from acetic acid.Yield: 34.5 g, 77%. DSC onset: 
203° C. Purity: 98.5% (hplc, peak area). 1H NMR (DMSO 
d6, 500 MHZ): 5.48 (2H, s), 8.03 (2H, s), 8.22 (1H, s). 13C 
NMR (DMSO-d6, 125 MHZ): 70.0, 116.1, 188.0, 126.0, 
127.5, 129.0, 132.8, 147.7, 169.3. 

Example 2 

5 -Cyanophthalid 

[0030] Wet 5-carboxyphthalid (14 kg, approx. 6.3 kg dry, 
35 mole) Was suspended in sulfolane (23.5 kg). The Water 
Was removed by aZeotropic distillation With toluene. Sulfa 
mide (3.9 kg, 41 mole) and thionyl chloride (5.8 kg, 48 mole 
Were added and the temperature Was raised to 135-140° C. 
for 5 hours. At about 90° C. gas evolution took place. The 
mixture Was alloWed to cool to 90° C. and Water (21.3 kg) 
Was added. The temperature Was held at 85-90° C. for 15 
min and then the solution Was cooled to 35° C. The crystals 
Were ?ltered off and Washed With Water (14.2 kg). The title 
compound Was crystallised from acetic acid. Yield: 3.8 kg, 
68%. Purity: 99.5% (hplc, peak area). 

Example 3 

5 -Cyanophthalid 

[0031] 5-Chlorocarbonylphthalid (24.3 g, 0.124 mole) 
Was dissolved in sulfolane (51 g). Sulfamide (13.8 g 0.144 
mole) Was added and the temperature Was raised to 135° C. 
for 3 hours. At about 90° C., gas evolution took place. The 
mixture Was alloWed to cool and Water (100 g) Was added. 
The temperature Was held at 85-90° C. for 5 min and then 
the solution Was cooled to 60° C. The crystals Were ?ltered 
off and Washed With Water (60 g) and acetic acid (30 g). Then 
the title compound Was dried in vacuo. Yield: 19 g, 96%. 
Purity: 98.2% (hplc, peak area). 
What is claimed is: 

1. A method for the preparation of 5-cyanophthalide 

Formula IV 
NC 

0 

0 

comprising reaction of 5-carboxyphthalide 

Formula III 
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With a dehydrating agent and a sulfonamide of the formula 
HZN-SOZ-R (Formula V) Wherein R is 

a) NH2, C1_6 alkyloXy, phenyloXy; 
b) phenyloXy substituted With halogen, C1_4-alkyl, cyano, 

hydroXy, C1_4-alkoXy, tri?uoromethyl, nitro, amino, 
C1_4-alkylamino or di-C1_4-alkylamino; or 

c) phenyl substituted With one or more electron WithdraW 
ing substituents. 

2. The method of claim 1 Wherein the dehydrating agent 
is selected from the group consisting of SOCl2, POCl3, PCl5, 
SOBr2, POBr3, PBr5, SOI2, POI3, OI5 or oXalylchloride. 

3. The method of claim 2 Wherein the dehydrating agent 
is selected from the group consisting of SOCl2, POCl3 or 
PClS. 

4. The method of claim 3 Wherein the dehydrating agent 
is SOCl2. 

5. The method of any of claims 1-3 Wherein the sulfona 
mide used is a compound of Formula V Wherein R is NH2. 
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6. The method of any of claims 1-3 Wherein the reaction 
is carried out Without isolation of the S-haloformylphthalide 
intermediate. 

7. The method of any of claims 1-3 Wherein the reaction 
is carried out neat. 

8. The method of claim 1 Wherein the reaction is carried 
out in sulfolane or acetonitrile. 

9. The method of claim 8 Wherein the reaction is carried 
out in sulfolane. 

10. The method of claim 6 Wherein S-carboxyphthalide is 
reacted With sulfamide in the presence of SOCl2 in a 
sulfolane solution. 

11. The method of any of claims 1-3 Wherein the S-ha 
loformylphthalide intermediate resulting from the reaction 
of S-carboxyphthalide With dehydrating agent is isolated and 
then reacted With the sulfonamide. 

12. The method of claim 11 Wherein the reaction is carried 
out in sulfolane. 


