New oxidation-reduction monomers and polymers on the basis of monoethanolamine vinyl ether, allylamine and some quinines
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Previously, [1-5] we have described oxidation-reduction polymers on the basis of quinones of different structure, the obtaining of which has been based on the reaction of chemical modification of polymers and copolymers of styrene and different dienes by quinones, double- and triple-oxybenzenes or their haloid derivatives. The reaction proceeds through a stage of activation of copolymers’ benzene rings by way of chlorine methylation, amination, hydroxylation etc. To increase hydrophilicity of the formed redoxites additional stages of introduction of hydrophilic groups (sulfo-, amino-, phosphorylic etc.) are carried out. 

The known methods of obtaining of vinyl redox-monomers include 3-5 stages [6], and these described methods don’t ensure a high yield of the final product, that is why the problem of synthesis of monomers, containing redox-groups, useful for the obtaining of redox-ionites, remains rather topical.

The present work aims at the development of efficient methods of obtaining of novel nitrogen-containing redox-monomers on the basis of monoethanolamine vinyl ether (VEMEA), allylamine, as well as polymers on their basis, the study of their physical-chemical and oxidation-reduction characteristics. Quinones of different structure have been used as redox-components.

A comparative study of polarography behavior of quinones of different structure and their VEMEA and AA-based derivatives shows that the new nitrogen-containing monomers contain their ability to oxidation-reduction reaction and it significantly depends upon the nature of substituents and their mutual influence. It has been established that for a given row of non-limited quinoid derivatives there is an interconnection between the potentials of double bond reduction and an ability of monomers to polymerization.

A study of radical polymerization and determination of the main kinetic parameters have shown that the new monomers on the basis of VEMEA and quinones possess low values of activation energies and are involved rather actively in this process due to an activating effect of the introduced electron-acceptor substituents into a VEMEA double bond. The synthesized derivatives are easier involved in homopolymerization than the initial VEMEA, and the most actively disubstituted derivative of 1,4-benzoquinone and VEMEA. AA-based derivatives under these conditions don’t polymerize: it is necessary, probably, to choose for them corresponding conditions. 
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