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This paper described about the synthesis and characterization of the simple rotaxane containing alkyl chain and
a-cyclodextrin (CD), and application to polymer system.

Chapter 1 mentioned introduction of the synthesis and structural regulation of CD-based rotaxane, its application for the
polymer systems, and the purpose of this study.

Chapter 2 discussed the synthesis and modification of CD-based rotaxane having simple structure capable of applying
polymer systems. To a pseudorotaxane prepared in water, phenylisocyanate derivatives were added in one-pot to afford
rotaxanes in a easy manner in good yields. The modification of axle ends was carried out via Suzuki coupling reaction, and
that of the wheels was carried out via peracylation.

Chapter 3 discussed the chirality analysis, fluorescence, and structural regulation method of CD-based rotaxanes.
Induced CD of achiral dumbbell originated from the chirality of CD in rotaxane unit was investigated in detail. As a result, it
revealed that the expansion of the wheel’s cavity derived from the modification of the wheel, and decreasing the interaction
between two CD units affected the plus minus of induced CD.

Chapter 4 discussed the synthesis and structure of CD-based macromolecular rotaxane obtained by introducing polymer
into a structure-definite size-complementary rotaxane. A living ring-opening polymerization of e-caprolactone from axle
termini of the structure-definite size-complementary rotaxane connecting the polymer to the rotaxane. The kinetics of wheel
mobility was investigated by NMR analysis.

Chapter 5 discussed the synthesis and dissociative property of rotaxane crosslinked polymer (RCP). A
size-complementary rotaxane having mono-substituted a-CD was used for the crosslinker to afford RCP via vinyl
polymerization. The de-crosslinking process was examined by heating RCP, and was monitored by fluorescence spectra.

Chapter 6 concluded obtained results in each section and mentioned future aspect.

These results gave important and intriguing knowledge about the development of the synthesis and properties of simple

CD-based rotaxanes and its application for the polymer system, which was the main topic of this study.
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