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Macromolecular engineering is one of the most powerful tools to control the molecular parameters, including architecture of polymers, and to improve their performances or to impart them new properties.

This contribution aims at reporting on a novel strategy for the macromolecular engineering of poly-ε-caprolactone (PCL) which is based on the use of a dual monomer / initiator compound, the α-chloro-ε-caprolactone (αClεCL). Indeed, αClεCL is not only polymerizable by ring opening initiated by metal alkoxides, but it is also an initiator for the atom transfer radical polymerization (ATRP) of vinyl monomers, so leading easily to the synthesis of macromonomers. In alternative way, the labile carbon-chloride bond of αClεCL can participate to the atom transfer radical addition (ATRA) of a double bond end-capped polymer leading again to macromonomers. Polystyrene and poly(ethyleneoxide) (PEO) macromonomers have been prepared by these two methods and successfully copolymerized with ε-caprolactone (εCL) with formation of grafted PCL.

αClεCL is a precursor of polymers and copolymers with εCL that bear pendant activated chlorides well suited to “grafting from” reaction. These (co)polyesters have been used as macroinitiators for the ATRP of methyl methacrylate. They have also been involved in an ATRA reaction with a series of olefins bearing different functional groups (hydroxyl, carboxylic acid and epoxy group) in order to functionalize the polyester backbone without deleterious degradation. ATRA of PEO chains with an unsaturation end groups has also been carried out in order to prepare PCL-g-PEO of different compositions to be used as stabilizers of polyester nanoparticles.

