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On the basis of the versatile reactivity of acetylene derivatives, the author has described the synthesis of functional polymers by
novel polymer reactions and polyaddition reaction. This thesis consists of 6 chapters, and the outline for each chapter is shown
as follows.

In Chapter 1, the research background related to alkyne-containing polymers, organic reactions of alkyne derivatives, polymer
reactions of acetylene-containing polymers, and heteroatom containing polymers are described. The significant features of
polymer reaction and polyaddition utilizing the reactions of alkyne units are described.

In Chapter 2, the polymer reaction of poly(phenylene-ethynylene) derivatives was carried out by the palladium-catalyzed
three-component coupling reaction with ary iodides and phenylboronic acid to obtain polymers containing
tetraphenyl-substituted vinylene units in the main chain. The reaction efficiency of the polymer reaction was found to be affected
by the electronic properties of the substituents in the aryl halides. In the UV-vis absorption spectra of the resulting polymers, the
absorption maximum (Amay) appeared at shorter wavelength in comparison with that of the starting polymer, and the degree of
hypsochromic shift was influenced by the reaction efficiency. In the photoluminescence spectra of the resulting polymers, the
bathochromic shift of the emission maximum and remarkable degrease of the quantum yield were observed compared to
those of the starting polymer.

In Chapter 3, the polymer reactions of poly(phenylene-butadiynylene) derivatives was carried out by the palladium-catalyzed
three-component coupling reaction with ary iodides and phenylboronic acid in the same manner as Chapter 2.

In Chapter 4, the polymer reactions of poly(arylene-ethynylene) derivatives was carried out by using the addition reaction of
tellurium tetrachloride. The reaction of a poly(fluorene-ethynylene) derivative proceeded in relatively high efficiency. In addition,
the subsequent addition of iodine to the tellurium atom in the resulting polymer was carried out to modify further the chemical
structure of the polymers.

In Chapter 5, a novel polyaddition of terminal diynes and tellurium tetrabromide was carried out to obtain polymers containing
tellurium atoms in the main chain. That is, the tellurium-containing polymer was synthesized by employing a diethynyl fluorene
derivative as a monomer. In the polymerization system, unlike the common step-growth polymerizations, the feed ratio of the
monomers did not affect significantly on the molecular weight of the polymers if the excess amount of tellurium tetrabromide was
used. This interesting behavior was attributed to the faster addition reaction of the second tellurium bromide with respect to that
of the first tellurium-bromide bond.

In Chapter 6, the author has summarized the works described in Chapters 2-5, and described the future perspectives.
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