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In this thesis, to open the new aspect of polymer topology, synthesis and transformation of polymers connected
with the rotaxane linkage between polymer chains were established.

In the first chapter, the background, purpose and meaning of this work were descried. In the second chapter
“Synthesis of the macromolecular [2]rotaxane”, in order to synthesize macromolecular [2]rotaxanes consisting
of a polymer chain as an axle component and one crown ether as a wheel component, two synthetic methods
were developed. One was the rotaxane end-cap method which involves the introduction of a rotaxane moiety at a
terminus of polymer axle. The other is the rotaxane-from method in which living polymerization of lactones
using an axle-terminal group of the pseudorotaxane initiator followed by the end-cap with a bulky stopper.

In the third chapter, “Synthesis and characterization of block polymer connected with rotaxane structure”, an
effective method to synthesize mechanically linked transformable block polymer was developed utilizing
grafting-from method using a functional macromolecular [2]rotaxane consisting of an axle polymer chain and
one crown ether having a functional group as a macro initiator.

In chapter four, “Synthesis of the mechanically linked transformable polymer from star-shaped to
linear-shaped”, the novel transformable poly(d-valerolactone) chains connected with the rotaxane structure was
prepared and examined the transformation of the polymer from star-shaped to linear-shaped.

In chapter five, “The synthesis of linear/star-shaped topology-transformable copolymers possessing a rotaxane
unit to change their physical properties”, the transformable block copolymer, whose topology can be changed
from A,B star-shaped to ABA linear triblock copolymer, was synthesized to make topology change visible. It
was achieved that the transformation from A,B star-shaped polymer to ABA linear triblock copolymer resulted
in the change of the mechanically property.

In chapter six, “Transformable polymer capable of changing its topology from linear to cyclic structure”, the
transformation from linear-shaped to cyclic-shaped polymer prepared using a rotaxane dimer structure resulted
in the change of the hydrodynamic volume, which suggested the successful topology change.

In the last chapter, the summary and future prospect of this work was described. Since the topology change of
the polymers based on the rotaxane linkage could induce the change of polymer property, the present topology
change system would open the new era of the polymer chemistry and suparamolecular chemistry.
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