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The objectives of this thesis are to develop a novel selective synthetic process for complex cyclic
polymers and to achieve property control by cyclic to linear topological transformation.

The first chapter of this thesis reviews the synthesis and functionalization of cyclic polymers and
describes the objectives of this thesis.

In chapter 2, effective synthesis of a series of multicyclic poly(tetrahydrofuran) having dicyclic and
tricyclic paddle topology as well as repeating cyclic, alternating cyclic/linear, and alternating
cyclic/star units by the combination of an electrostatic self-assembly and covalent fixation (ESA-CF)
process and click chemistry were described.

In chapter 3, development of a “click and clip” process, combination of an ESA-CF process, click
chemistry and a metathesis condensation, through construction of a doubly-fused tricyclic, y-graph,
polymer topology was explained.

In chapter 4, the “click and clip” process was applied to give a cyclic stereodiblock polylactides
(PLASs) having head-to-head and head-to-tail linking orientations to control of mainchain orientation
of PLAs in PLA stereocomplex. DSC, WAXD and SAXS studies of cyclic and linear stereoblock
PLAs were also detailed.

In chapter 5, control of the melting temperature of PLA stereocomplex by cyclic-to-linear
topological transformation of photocleavable cyclic PLAs was described. Cyclic homo PLLA and
PDLA as well as cyclic PLLA and PDLA having a photocleavable linker group were synthesized by
ring closing metathesis reaction using the 2nd generation Hoveyda-Grubbs catalyst. Unusual
decrease of melting temperature of cyclic PLLA / cyclic PDLA blend was observed in DSC
measurements. Control of the melting temperature of the PLA stereocomplex in the range of more
than 40°C upon the cyclic-to-linear topological transformation of photocleavable cyclic PLAs was
achieved through UV irradiation. Detailed DSC, WAXD and SAXS measurements revealed that
decrease of crystal thickness by half was resulted the unusual decreasing of melting temperature.

In chapter 6, conclusion of this thesis and future perspective of this research are described.
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