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Abstract

The rare earth metal-mediated group-transfer-polymerization with 2-aminoalkoxy-
bis(phenolate)yttrium trimethylsilylmethyl complexes is one of the first examples of
REM-GTP with non-metallocene systems. These catalysts showed moderate to high
activities in group transfer polymerizations of polar monomers, but without inducing
tacticity. Similar complexes with steric alterations were synthesized to evaluate the
possibility of stereospecific polymerization of 2-vinylpyridine, diethylvinylphospho-
nate and N,N-dimethylacrylamide. Also the change of the metal center from yttrium to
lutetium was investigated with regard to the influence of the metal radius on the activi-
ty and initiator efficiency. Mechanistic studies in the polymerization of 2-
vinylpyridine revealed that all tested catalyst systems follow a living type group-
transfer-polymerization allowing precise molecular-weight control with very narrow
molecular-weight ~ distributions. The asymmetric ~catalyst [(ONQQ)BuBu.CPh3
Y(CH,TMS)(THF)] is able to produce isotactic-enriched P2VP with narrow molecu-
lar-weight distributions at ambient conditions. NMR-statistical investigations pointed
out an enantiomorphic site control-propagation mechanism for the stereospecific
polymerization of 2-vinylpyridine. C(sp*)-H bond activation with 2,4,6-collidine and
2,3,5,6-tetramethylpyrazine is utilized with symmetric and asymmetric catalysts to

enhance activity and initiator efficiencies.
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