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In this thesis, the olefin polymerization and copolymerization catalyzed by double-decker type
dinuclear complexes with macrocyclic ligand were presented. The produced polymers had unique
structure, which cannot be obtained by the mononuclear complexes.

In chapter 1, transition metal catalysts for the olefin polymerization were summarized, and the aim of
this thesis was presented.

In chapter 2, ethylene and a-olefin polymerization by dinuclear diimine Pd complexes with cyclic
ligands were presented. The dinuclear diimine Pd complex afforded the polymer with higher molecular
weight and less branches than the mononuclear analogue. The dinuclear complex also showed higher
thermal stability for ethylene polymerization. The polyolefins obtained by the dinuclear catalyst were
rich in w,1-enchainment.

In chapter 3, copolymerization of ethylene with polar comonomers catalyzed by the dinuclear diimine
Pd complex was presented. The dinuclear complex enabled higher incorporation of the comonomer.
The acrylate unit was mainly incorporated into the main chain of the branched copolymer. This is in
contrast with the copolymerization by mononuclear complexes, where the acrylate unit is mainly
introduced at the terminal of the branches. The copolymer obtained by the dinuclear catalyst showed
elastomeric properties.

In chapter 4, polymerization and oligomerization of ethylene and propylene by the dinuclear
bis(imino)pyridine Fe complex were presented. Dinuclear Fe complex with xanthene frameworks
afforded oligoethylene with ethyl and propyl branches selectively. This result is in contrast to that the
mononuclear Fe catalysts afford linear polymer/oligomer of ethylene. The dinuclear Fe complexes with
ethylene frameworks produced polyethylene and polypropylene with much higher molecular weight than
those obtained by the mononuclear analogues. The dinuclear Fe complexes also showed remarkable
thermal stability for ethylene polymerization.

In chapter 5, the dinuclear bis(imino)pyridine Fe complex promotes polymerization of 1,3-butadiene to

give selective 1,2-polybutadiene .
In chapter 6, the results of the thesis were summarized.
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