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s CREE  Studies on Solid-State Polymerization of Oligoyne Derivatives with Different Substituent
and the Resulting Polymers.

The thesis is composed of six chapters and their contents are summarized as follows:

In Chapter 1, the background and importance of the present study were described.

In Chapter 2, the replacement effects from methylene to oxygen were investigated between a
well-known polymerizable butadiyne monomer of 5,7-dodecadiyn-1,12-diyl
bis[ N-(butoxycarbonylmethyl)carbamate] (4BCMU) and  3,10-dioxysa-5,7-dodecadiyn-1,12-diyl
bis[ N-(butoxycarbonylmethyl)carbamate] (DO-4BCMU). 4BCMU and DO-4BCMU were found to
have different layered structures in the crystals and strengths of intermolecular hydrogen bonding
resulting in different polymer colors although they have quite similar molecular structures.

In Chapter 3, mixed crystal preparation of 4BCMU and DO-4BCMU was investigated. In the crystals
with mixing ratio of 3:7 prepared by melt crystal growth, the layered-structure spacing was 2.31 nm, and
their similar molecular structures may be responsive for mixed crystal formation with a new phase.
However, it was strangely observed that absorption spectrum of the polymer from the mixed crystals
corresponded to summation of the spectra of original polymers from 4BCMU and DO-4BCMU.

In Chapter 4, 10,12,14,16,18,20-triacontahexayne-1,30-diol HY-A and its phenyl urethane HY-PhU
and phenyl ester derivatives HY-PhE were synthesized. For all compounds, polymerization was
performed by heating, and all compounds could be polymerized in the solid-state. Although compounds
HY-A and HY-PhU having hydrogen-bonding fimctional groups such as hydroxyl or urethane group
were properly arranged in crystals to give regular polydiacetylene structures, HIY-PhE without
hydrogen-bonding groups polymerized in a disordered manner. Regular two-step polymerization to from
ladder-type polydiacetylene was only observed for HY-PhU with urethane groups.

In Chapter 5, octayne derivative was synthesized and their solid-state polymerization behaviors were
investigated. For UV-vis-NIR spectra, broad absorption bands in near IR region were observed for
octayne, indicating that regular polymerization occurred in octayne to give ladder polymer.

Finally, summarized comments and conclusive remarks were described in Chapter 6.

(12pt > FNARA—R 300 SEILE)



