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The copper-catalyzed cycloaddition of azides with alkynes, known as the “click reaction”, proceeds efficiently under mild
conditions and provides no by-products. Therefore, click reaction has been applied to many research fields including
polymer synthesis. It has been found that the polymerization of azide-alkyne AB monomers proceeds in the chain-growth
manner when using an initiator with an amine group and triazoles as the ligand of copper catalyst. However, the details such
as its mechanism and applicable ranges of monomers and initiators have remained unclear.

In this thesis, new initiators and monomers were systematically designed and the effect of these structures on
polymerization was investigated for the development of this controlled/living click polymerization.

In chapter 2, The end groups of initiators were focused on and alkyne-terminated initiators were newly synthesized. The
polymerization using alkyne initiators also have a living nature same as the previously reported azido-terminated initiators.
This shows the uniqueness of this polymerization in terms of dual monomer’s addition directions.

In chapter 3, The other structures of initiators, core structure and brunch numbers (functionalities), were investigated.
When using initiators with different core (amine, ether, methylene) or functionalities (2 or 3), the reaction rate changed in
accordance with coordinating ability (amine > ether > methylene) and bulkiness (2 < 3), but all of them showed similar
controllability on polymerization. From these results, propargyl amines (di- or tripropargyl amine) were used as the simple
initiators and polymerization with them exhibited same living nature that with synthesized one.

In chapter 4, AB monomers with different length of polyethylene glycol as a spacer were used for synthesis of novel
hydrophilic polymers. The polymerizations of PEG-based monomers were proceeded in a chain-growth fashion regardless
of their number of ethylene glycol units or the presence of ester group. Nevertheless, the property of the obtained polymers,
especially thermoresponsibility in water, changed drastically based on monomer structures and molecular weight of polymer.
These results show the utility of this polymerization method for development of functional polymeric materials.
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