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Abstract

Project Code: RMU5380030
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Group 14 (Ge, Sn, Pb) metal complexes have been synthesized and used as
active catalysts for the polymerization of cyclic esters leading to cyclic polyesters using
the concept of single-site catalysis. The catalysts are in the form L,M where L are
amidine and salicylaldimine ligands and M are Ge(ll), Sn(ll) and Pb(ll). Preliminary results
have shown that Sn(ll) complexes were the most active. Thus, more than 10 tin(ll)
complexes were synthesized from reactions of the corresponding ligands with
Sn[N(SiMes),],. The ligands were modified to have different steric (e.g. R= H, Me, Et, iPr)
and electronic contributions (e.g. R* = OMe, CF3) to tailor the relationship between
catalyst structure and activity. In general, electron donating groups were found to
accelerate the polymerization rate. However, higher steric hindrance suppressed the
polymerization rate in the polymerization of lactide while rate enhancement was found in
the polymerization of &-caprolactone. Both polylactide and poly(E-caprolactone) were
found to have cyclic structure using gel-permeation chromatography (GPC) coupled with
light-scattering detector and viscometer. Copolymerizations between different monomers

were successful but proved to be problematic in term of linear/cyclic characterizations.
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