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In this paper, the author described the synthesis of the topology-transformable block copolymers facilitated
by rotaxane structure and the control of nanostructure of the polymers based on their topology transformation.

In Chapter 1, the background and the purpose of this research were described.

In Chapter 2, the detailed study on the switching behavior of macromolecular [2]rotaxanes between
ammonium/urethane stations was described, giving a basis of the topology transformation system.

In Chapter 3, the synthesis, star/linear topology transformation and nanostructural change of the
rotaxane-linked ABC triblock copolymers were described. Rotaxane-linked ABC star terpolymers were obtained
from a trifunctional pseudo[2]rotaxane initiator. The topology was transformed to linear by movement of the
wheel moiety. The change in the microphase separation morphology accompanied by the topology
transformation was studied, demonstrating that the topology transformation can induce the large change in the
microphase separation morphology.

In Chapter 4, the synthesis of macromolecular [2] and [3]rotaxanes comprising an amorphous polyester as
an axle chain and the topology transformation of block copolymer based on a macromolecular [3]rotaxane from
A,B;-star to ABA-linear were described. RAFT polymerization with a macromolecular [3]rotaxane as a chain
transfer agent yielded a rotaxane-linked A,B,-star tetrablock copolymer. The subsequent change with topology
transformation in the microphase separation morphology was studied, in combination with the alteration of the
physical property of the polymer.

In Chapter 5, stimuli-responsive degradable block copolymer derived from size-complementary
macromolecular [2]rotaxane scaffold was described. A macromolecular [2]rotaxane with 2,6-dimethylphenyl
terminal group was synthesized and shown to be stable under neutral condition, while the deslipping of the
wheel moiety was occurred under basic condition. The mechanism of the deslipping was studied. Such
deslipping was applied to the degradation of AB diblock copolymer into their constituent chains under mild
conditions.

In Chapter 6, the summary and the conclusion were described.

These results show the new insight in the central dogma of polymer structure, leading to the progress of

polymer science both in fundamental and applied fields.
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