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(Co)polymers based on N-vinyl succinimide (VSI) cause intense interest due to possibility of application in medicine as hydrophilic non-toxic materials permiting to bind low molecular compounds including medicinal products to the polymers.

Obtaining soluble VSI homopolymer and copolymers with high composition homogeneity by polymerization in bulk is impossible using conventional radical polymerization because of the chain transfer reaction to VSI cycle methylene protons leading to cross-linked product and, in the case of copolymerization, a great difference of VSI and other vinyl monomers reactivity ratios. All these problems can be solved using RAFT polymerization. Poly(VSI) was synthesized using dibenzyl trithiocarbonate (BTC) as a RAFT agent. The presence of BTC redistributes the probabilities of elementary reactions of growing macroradicals: propagation, transfer to RAFT agent, transfer to polymer, termination. It minimizes the role of chain transfer to polymer and termination and leads to obtaining soluble non-crosslinked polymer with molecular mass well controlled, depending on the [monomer]/[BTC] ratio.

The same is found in the case of copolymerization of VSI with the other monomers: 4-vinyl pyridine, butyl acrylate (BA) and vinyl acetate. Due to a deep difference in their reactivities in the presence of BTC copolymers of gradient chain microstructures are obtained. For example, in copolymerization of VSI with BA copolymers with gradient symmetrical microstructure (CS3-fragment is close to the middle of macromolecule, the composition of both the tails changes from practically homo-poly(VSI) at the trithiocarbonate group to the end enriched with BA units as a result of the reactivity ratios r(VSI)=0.11, r(BA)=2.54) are obtained.
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