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CATALYTIC SYNTHESIS OF METAL-FREE PHTHALOCYANINE

M, V. Twigg
Erindale College, University of Toronto, Toronto 181, Canada

4C6H4(CN)2 + cyclohexylamine —— (C8H6N2)6“2

The usuall two-stage synthesis of metal-free phthalocvanine involves
the preparation of an easily hydrolysed metal phthalocyanine followed by
its acid hydrolysis. The convenient single-stage synthesis described
below produces a good vield of pure metal-free phthalocvanine directly
from phthalonitrile and a catalytic quantity of cyclohexylamine in a high
boiling solvent, thus avoiding the need for the preparation of a
metal-containing intermediate. The method was evolved from a report2 in

the patent literature.

EXPERIMENTAL
A mixture of phthalonitrile (15.2g), cyclohexylamine (1 ml) and
l1-methylnaphthalene (38 ml) is heated to about 10° below the boiling
point (about 230°), under a reflux condenser. The clear liquid becomes
brown, then green and purple crvstals of product form. After heating
for 10 hr., the mixture is cooled and the mat of crystalline product
filtered off and washed well with the following solvents: benzene (4 x

100 ml) (brown washings), acetone (4 x 100 ml) (brown washings becoming
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colourless), and ether (2 x 100 ml). Yield 10.1g (67%), found: C, 74.8;
H, 3.4; N, 22.0%. Calculated for C32H18N8: C, 74.7; H, 3.5: N, 21.8%Z.
Higher yields can be obtained by using less solvent but the product is

not so crystalline. 1-Chloronaphthalene, o-dichlorobenzene and other high

boiling solvents may be substituted for l-methylnaphthalene although yields

are usually slightly lower.
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