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ORGANIC CONDUCTORS BASED ON 2,5-DIAMINO-3,4-
DICYANOTHIOPHENE AND DIAMINOMALEONITRILE
AND THEIR TRANSFORMATION TO NEW PHTHALO-
CYANINE ANALOGUES

Daniel Vegh, Marian Landl, Renata Pavlovicova,
Hans Kuzmany, and Peter Zalupsky

New phthalocyanine analogues were prepared based on 2, 5-diamino-3, 4- dicyanothiophene and diaminomaleo-
nitrile.

In recent years there has been enormous interest in the area of conducting polymers which display a wide range of
electrical conductivities [1].

Phthalocyanines are receiving considerable attention owing to their possible use in solar energy conversion [2], as
chemical sensors [3], for optical data storage [4], and for the electrocatalytic reduction of O, and CO, (5]. In addition, some
phthalocyanine derivatives chelated with diamagnetic metals efficiently and selectively photoinactivate cancer cells in vivo [6,
7] and viruses in stored blood [8, 9]. A number of studies have focused on the attachment of metal phthalocyanines to electrode
surfaces by a variety of methods [10]. The electropolymerization of metallophthalocyanines can be similarly readily carried
out as the electropolymerization of metalloporphyrins [11].

Such metalloporphyrins, when electropolymerized, are expected to form polymer films with useful electrocatalytic
properties. Several new derivatives of 2,5-diamino-3,4-dicyanothiophenes (I) {12, 13] (DAMCYT), as well as of the new
cyclization product 11 of diaminomaleonitrile [14] with thenils, were prepared and the conversion of the latter to the analogues
of phthalocyanines III and IV was elaborated.
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Stable anils I were prepared from 2,5-diamino-3,4-dicyanothiophene {12, 13] and 2-thiophene and oligothiophene
aldehydes [15], respectively, by heating the reactants to a temperature of 120-180°C,

(R - same as for I) (Me = H, Zn, Cu;R=Hm, n=1273)
S

n

Under these conditions, both monoanils and dianils [ were formed. However, the suppression of formation of monoanils
could be achieved and good yields of dianils obtained when the DAMCYT:aldehyde ratio was 1:2.1 and 2 molar percent of
p-toluenesulphonic acid was added to the reaction mixture. All the dianils are highly colored compounds. The 5,6-substituted
pyrazine-2,3-dicarbonitriles II were obtained in 60-90% yields by refluxing thenils [15] with a 10% excess of diaminomaleo-
nitrile {14] in glacial acetic acid. Both o-dinitriles I and II are commonly used as starting material for the synthesis of
phthalocyanine analogues.

The metal-free compounds Il and IV were prepared by refluxing the respective dinitrile [ or II in ethanol, or
ethoxyethanol with 1,8-diazabicyclo[5.4.0]undecene. The products were characterized by 'H and !3C NMR, UV/VIS, and IR
spectroscopy.

The metaliophthalocyanine analogues III and IV also resulted from a direct condensation at 170-180°C for 3-5 h of
dinitriles [ or II with Zn(OAc), or Cu(OAc),. The major product of the condensation was found to be the metal-free variety
of Il and IV.

A higher-yield approach to metallophthalocyanine analogues III and IV is based on structures analogous to 1,3-diimino-
1,3-dihydroisoindole {17} prepared by passing gaseous ammonia through a methanolic solution of dinitrile I or II. Such
intermediates are used without isolation and purification in a condensation process as described above.

Compounds I-IV were characterized by elemental analysis, 'H and 'C NMR, UV/VIS, and IR spectra.
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