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This paper described the synthesis of novel macrocycle complexes threaded on transition metal
and the organic reactions utilizing those macrocyclic cavities as a reaction site to achieve the specific
transformations based on their characteristic structure.

In chapter 2, palladium-containing macrocyclic complexes (PdMCs) and its dimer were
synthesized and their molecular and coordination structures were studied by 'H NMR and X-ray single
crystal structure analysis. Specific molecular recognizing-ability of PAMCs was revealed by evaluating the
size of guest molecule and the host-guest structural complex.

In chapter 3, the intramolecular hydroamination of an allylurethane catalyzed by the various
cavity-sizes of PAMCs was carried out. In this reaction, the cavity size from macrocycle catalyst affected
the size—recognition behavior and reaction rate. The present results clarified that the reaction rate was
clearly controlled via both substrate uptake and product release steps of PAMCs.

In chapter 4, it was revealed that PAMC catalyzed Suzuki coupling and Heck reaction. In the
reaction of Suzuki coupling, high selective synthesis of monoarylpyridine and one-pot synthesis of
unsymmetrical diarylpyridine was achieved by using PAMCs.

In chapter 5, rotaxane cross-linked polymers (RCPs) with several vinyl polymers were
synthesized using bismacrocycle complex, which was prepared in chapter 2, as a cross-linker. A unique
swelling behavior derived form the rotaxane cross-linked structure was observed. One-pot synthesis of
RCPs was achieved using topological cross-linker, which was maintaining the pseudorotaxane intermediate
with vinyl monomer under radical polymerization condition. This strategy is versatile and reduces the
process when comparing to a conventional synthetic path of RCPs. The obtained RCPs exhibited thermal
properties corresponding to their respective polymer skeletons. Swelling ratio gradually increased with the
decreasing amount of the steric comonomer units, indicating that the sliding ability of the movable
cross-linker is strongly related to the swelling ability.

In chapter 6, the result of this thesis was summarized and the prospects of the future works were

described.
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