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Polylactide (PLA) is a biodegradable polyester which is
able to replace petrochemical based plastics in many
fields [1]. It is commonly produced by ring-opening
polymerisation (ROP) of the cyclic diester lactide with
metal containing initiator systems using anionic ligand
systems [2].
Zinc complexes with neutral guanidine ligands have

proven to be highly active initiators in the ROP of lac-
tide [3,4]. In an integrated study combining kinetic ana-
lyses, spectroscopic measurements and DFT calculations
the mechanism of the lactide polymerisation with this
special catalyst class could be clarified. We could show
that the polymerisation proceeds via a coordination-
insertion-mechanism.
A complete reaction coordinate diagram including

enthalpies of intermediates and transition states could
be compiled by B3LYP-DFT for the initiation step of
the polymerisation with the initiator [Zn(TMGqu)2
(CF3SO3)][CF3SO3] and also for the chain propagation.
The initiating step includes three transition states with
102 kJ/mol as highest activation barrier. The model for
the propagation step reveals two transition states with
an energy barrier not exceeding 65 kJ/mol. The results
of this study demonstrate that lactide ROP proceeds not
only with classical complexes using anionic ligands, but
also with complexes containing neutral but highly
nucleophilic guanidine ligands.
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