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In this thesis, the author studied the construction of rotaxane switch for controlling the
switchable structures between one-handed helix and random coil structure of polymer having the
rotaxane moiety in the side chain.

In chapter 1, the author described the so for reported research works on rotaxane switch,
polyrotaxane and helical foldamer to reveal the purpose and meaning of this work. In chapter 2,
the author reported the synthetic method of ferf-amine-type rotaxane possessing an effective
acid-bage stimuli-responsive switching system. Various terf-amine-type rotaxanes were
gynthesized by the reductive N-alkylation of the ammonium moiety on rotaxane axle. In
addition, shuttling behavior of tert-amine-type rotaxane directed toward molecular switch system
was also examined in detail by the reversible ammonium/amine function conversion by acid/base
treatment. In chapter 3, the author synthesized poly(m-phenylene diethynylene)s with the
rotaxane switch on the side chain and effect of the rotaxane switch on the helix-folding was
studied. The high-molecular weight poly(m-phenylene diethynylene)s were obtained by the
oxidative-coupling of {ferfamine-type rotaxane containing diethynyl monomer. The
tert-amine/ammonium salt-type rotaxane switch system could work on the polymer side chain.
The folded helix conformation of the main chain was stabilized by the intramolecular n-u
interaction between the main chains in polar solvent. In addition, the control of main chain
structure between folded helix and random coil structure could be achieved using the rotaxane
switch on the side chain. In chapter 4, the control of helical conformation of poly(m-phenylene
diethynylene)s utilizing optically active rotaxane switch placed on the side chain was studied. In
section 1, the one-handed helix was formed via the through-space chirality transfer from optically
active rotaxane wheel, when the wheel components were closed to the polymer backbone. In
addition, the positional switch of the rotaxane wheel on the side chain of the polymers was
successfully performed as a switch to control the reversible one-handed helix-random coil
transition. In section 2, the induction and control of one-handed helix was achieved using a
topologically chiral rotaxane as a chiral source. In chapter 5, the author summarized the results
obtained, and deseribed the conclusion of this work,

In summary, the construction of the rotaxane switch system and its use for the control of
the high-order structure of poly(m-phenylene diethynylene) was accomplished in this work.
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