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Soluble poly(arylene thiophenes) containing amide bridge bonds and free nitrile groups have been syn-

thesized through polycondensation of new arylene-bis(2-aminothiophene-3-carbonitrile)s with arylene-

dicarboxylic acid dichlorides, and their physical and photochemical properties have been studied. 
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Thiophene-containing polymers, primarily poly-

thiophene and its derivatives, have attracted the atten-

tion of researchers owing to their wide spectrum of 

properties, such as conductance, luminescence, and 

electroluminescence [1–3]. These properties predeter-

mine their possible application as organic conductors 

and semiconductors [1–4], light-emitting diodes [1, 5], 

sensors [1, 4], etc. However, the infusibility and insolu-

bility of polythiophenes make them difficult to process 

and restrict their practical applications. The processa-

bility of thiophene-containing polymers may be im-

proved via incorporation of hinge bridge fragments into 

their chains [6]. However, simultaneously with im-

proved processability of rigid-chain polymers, the in-

corporation of hinge bridge fragments into the struc-

ture of rigid-chain polymers may lead to the breakage 

of their conjugation chains and deterioration of their 

electrophysical properties. Therefore, from our point of 

view, the most promising method includes the incorpo-

ration of bridge fragments that will not break the con-

jugation chain or that will restore it through polymer-

analogous transformations in the course of processing. 

Earlier, we synthesized new arylene-bis (2-

aminothiophene-3-carbonitrile)s (1) and (2) [7] via the 

Gewald reaction. In our opinion, these compounds are 

promising as monomers for the synthesis of thiophene-

containing polymers characterized by improved proces-

sibility and the ability to form poly-conjugated struc-

tures. At the same time, the presence of nitrile groups 

in thiophene fragments is interesting from the stand-

point of both the synthesis of polymers with new photo-

electric properties and the feasibility of their subse-

quent chemical transformations. In this study, we in-

vestigated the synthesis of polythiophenes with main-

chain acrylamide groups via the interaction of com-

pounds (1) and (2) with arylenedicarboxylic acid dichlo-

rides. At the first stage, we elaborated the procedure for 

the synthesis of nitrile-substituted thiophene-containing 

polyamides (3f0, (3b), (4a) and (4b): were Ar  (1, 3) 1,4-

phenylene or 4,4’-biphenylene and Ar’  (a) 1,4-

phenylene or (b) 1,3-phenylene. 

The low-temperature polycondensation of com-

pounds (1) and (2) with tere- and isophthaloyl dichlo-

rides was performed in DMAA because it is a good sol-

vent for the above polyamides and, at the same time, 

serves as an acceptor of hydrogen chloride released 

during the reaction [8, 9]. 
 

 
 

The polycondensation is difficult to perform at room 

temperature, because of the partial solubility of dia-

mines (1) and (2) in DMAA. Obviously, the synthesis 

proceeds through the formation of soluble polyamides on 

the diamine surface. Polymers (3a), (3b), (4a) and (4b) 

resulting from this reaction are, according to X-ray dif-

fraction analysis, yellow-brown amorphous powders with 

reduced viscosities of 0.11– 0.18 dl/g that are soluble in 

amide solvents. The molecular mass of polymer (4b), as 

measured by the sedimentation method, is 2.2 × 103. 

According to the TGA data, polymers (3) and (4) are 

stable in air up to ~300 °C and completely decompose 

with no carbon residue by a temperature of 550 °C 

When solutions of polyamides (3) and (4) are applied 

onto a substrate, they form films. The study of the   pho-

tochemical  properties  of   these   polymers showed that 

their absorption maxima are in the range 413-473 nm, 

while the emission maxima are observed at 440-475 nm, 

thus corresponding to the blue region of visible light. 
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