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The development of various techniques of controlled radical polymerization at the turn of the 20th and 21st centuries radically changed the attitude toward synthesis of polymers of a certain, in many cases - complicate, structure (molecular mass, molecular mass distribution, microstructure, chain architecture). But just RAFT (reversible addition-fragmentation chain transfer) polymerization has the greatest success and expectations in the field of controlled synthesis of polymers. This is due to the fact that the RAFT polymerization possesses all the advantages of a "pseudo-living" process, is also characterized by its extreme simplicity of practical realization and universality with respect to most vinyl monomers. Symmetric trithiocarbonates (R–S–C(= S)–S–R) are of a special interest among the chain transfer agents due to their high efficiency with respect to a wide range of monomers and the ability to obtain more sophisticated structures than in the presence of monofunctional chain transfer agents. By numerous examples we have shown that the conventional scheme of RAFT polymerization is often complicated when symmetric trithiocarbonates are used as chain transfer agents.

Applications of the RAFT polymerization are too numerous to even mention them in the abstract. We have successfully used this technique to solve such applied problems as synthesis of compositionally homogeneous copolymers from monomers with a deep difference of their reactivities, producing of polymer nanocomposites, synthesis of block copolymers capable of self-organization and micellization in solutions. RAFT polymerization also makes it possible to obtain soluble polymers in bulk when conventional radical polymerization leads to cross-linked products.
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