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The active sites and transition states in coordinative olefin polymerization are often 
represented as octahedral metal complexes in molecular modeling. Geometrical and 
optical isomerism is inherent in such species. For example, a [Mabcdef] complex 
(where M denotes metal and a, b, c, d, e, f – six different ligands) has 15 pairs of 
enantiomers. Fortunately, in the real catalysts this number is significantly limited due 
to the presence of symmetry elements caused either by duplicate or bidentate ligands. 
 
Classical Ziegler-Natta catalysts modified with a Lewis base are not exceptional in 
this respect. Theoretical calculations indicate large differences in ethylene insertion 
and termination barriers, depending on the isomeric form of the active site [1,2]. Not 
surprisingly, enantiomeric preferences exist in the polymerization profile of the 
simplest prochiral monomer – propylene [1]. 
 
Postmetallocene systems are more challenging to study theoretically. For the 
bis(phenoxyimine)-based systems [3], three diastereomers are possible for the 
catalytic precursors – well before the catalyst activation – and the relative stability of 
these isomers is determined mainly by the substituents at the nitrogen atom [4,5]. This 
isomeric preference may be transferred to the polymerization medium, but numerous 
additional factors, including the counter anion and the solvent, are expected to affect 
it at least to the same extent as the energetic profiles of insertion [6]. It should be 
mentioned that several different structures of the ion pairs are plausible even for the 
salan-based [ONNO] systems [7], where the number of possible isomeric precursors 
is restricted and the potential “active pocket“ [8] well defined owing to the bridge 
linking the two [ON] moieties. 
 
The structures of possible isomeric active sites in the bis(phenoxyimine)-based 
catalysts, their abundance and impact on the insertion energetic profiles will be 
discussed based on DFT calculations. 
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