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The synthesis of polyolefins having a defined microstructure and incorporating functional polar groups 
at the ends of the chain is a major challenge in polymer science.1 This offers unique features in terms of 
physical-chemical properties for instance like adhesion, paintability, and miscibility/compatibility in blends, 
but also chemically speaking, with the possibility to use these macromolecular objects as reactive building 
blocks, for further access to hybrid polymers with sophisticated architectures.2,3  

In preliminary studies, we succeeded in the preparation of unprecedented trans-stereoregular 
polymyrcene and polyisoprene up to 97 % end-functionalized (characterization by NMR including DOSY 
technique). The resulting increase of the polar character of the material was evidenced by drop angle 
measurements (figure below). 

 

 One goal of this project is to apply our strategy to the preparation of end-functionalized cis-
stereoregular polydienes (butadiene, isoprene, and myrcene). For this purpose, organometallic catalysts 
(based on rare earths) ensuring cis-polymerization must be prepared, and a selection of suitable co-catalysts 
will be necessary to reach the envisioned target.  

A variety of end-functionalities is in theory accessible, and efforts will be made to prepare 
microstructurally well-defined polymers bearing end-groups – for specific applications or for further 
chemical reactivities and grafting – among: hydroxyl, amino, epoxy, alkoxysilane, halide… 
 This project encompasses organometallic chemistry of the rare earths, polymerization catalysis, and 
polymer physical chemistry. High level (theoretical and practical) knowledge in the synthesis of highly 
sensitive compounds and their application to polymerization catalysis, techniques of characterization 
specific to molecular as well as to polymer chemistry, is required. 

 Time period: 6-9 months 
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