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Upon the creation of polymer materials a great importance is attached not only to the properties of functional groups, but to the peculiarities of the structure of a macromolecular carcass. From this viewpoint high-molecular compounds with a system of conjugated bonds, containing functional groups in the main chain, able to ion-exchange, complex-formation, reversible oxidation-reduction processes, are of interest. They combine high thermo-, chemo- and radiation stability, proper to conjugated polymers, high electroconductivity and an ability to electron exchange, and the presence of functional ionogenic and/or redox groups opens wide possibilities for their application as novel redoxionites of improved physical-chemical properties.

In this connection pyridine derivatives – nitriles of pyridinecarboxylic acids seem to be promising /1-9/. The methods of their obtaining are elaborated at A.B. Bekturov Institute of Chemical Sciences by way of oxidation ammonolysis of alkylpyridines. Their use for synthesis of ionites makes possible the obtaining of macromolecules with the preset properties in one stage. 

In contrast to vinyl monomers and dienes, the polymerization of which doesn’t come across thermodinamic hindrances, the polymerization of aromatic and heterocyclic nitriles is thermodinamically hindered. Reactions proceed under rigid conditions with low yields of polymers. However, pyridinic nitrogen in polynitriles is free for the realization of oxidation-reduction processes (pyridine-hydropyridine), and the involvement of nitriles in polymer-formation processes opens a promising way for the obtaining of thermally-, chemically-, and radiation-stable redoxionites due to the presence in their structure of conjugated -C=N- double bonds and pyridine cycles in the conjugation chain. Pyridine redoxites are insufficiently described /4,5,10/.

On the basis of the data of methods of activation of nitrile groups and reactions of pyridine under the same conditions, a thermal block polymerization of monomers – mono- (CP) and dinitriles (diCP)of pyridinecarboxylic acids and their derivatives, of the general formula: 
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and para-oxybenzonitrile (p-OBN)  with the maximal temperature of the reaction not higher than  300 0С in the presence of catalysts of coordination type (Friedel-Kraffts and complex catalysts) has been chosen as the method of the process conduction. 
In the course of the study it has been established that under the accepted conditions only meta-derivatives of heterocyclic nitriles polymerize, and by their activity they may be arranged in the following row:

     3,5- diCP  2,5- diCP  2-amide-5-CP  3-CP 

SYMBOL 62 \f "Symbol" \s 14 2,3 diCP.

A study of the influence of the concentration and nature of a catalyst upon reaction kinetics and conversion of monomers has shown that the optimal concentration in all cases constitutes about 0,25 mol%. Its increase contributes to the slowing of reaction velocity and the formation of the products with low molecular mass and low concentration of paramagnetic centers. Lowering of the concentration down to 0,1 mol% doesn’t effect the reaction velocity and polymer characteristics, but decreases the yield of the latter significantly. This correlates well with the literature data that pyridine and its derivatives form, mainly, complexes with the ratio of metal ion: ligand = 1:4.

In case of thermal polymerization of pyridine derivative of ClHClang-3PC with p-OBN the yield of polymer is maximal (Table 22) upon the catalyst concentration of 0,25 mol% in relation to monomer (as in case of heterocyclic nitriles), which confirms again a possibility of the formation of complexes of catalyst with pyridine monomer of the ratio 1:4.
As it is seen, an increase in the amount of catalyst decreases the yield of polymer and results in the obtaining of samples, containing an excessive amount of metal in their composition. An activity row of Friedel-Kraffts catalysts for polymerization of ClHClang-3PC  can be presented as follows: 

Со > Sn > Ti > Zn > Fe.

By the data of elemental analysis and IR-spectra the composition of the polymer products, obtained in the inert atmosphere on anhydrous catalysts, corresponds rather well to the elemental composition of the initial monomers. 

By the data of dynamic thermogravimetry the temperature of the beginning of a thermo-oxidation destruction of the synthesized polymers is equal to 340-360 0С. They all give an intensive EPR signal – a symmetrical singlet with the width of 1-3 oersted, g-factor of which corresponds to g-factor of a free electron. An integral intensity of the signal constitutes 1015- 1019  paramagnetic particles per 1 g of the substance.
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