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On the basis of the m-allylnickel-catalyzed living coordination polymerization of allene derivatives, the author has
described the development of precision dispersion polymerization and its application to functional cross-linked polymer
microspheres and nanostructured materials.  This thesis consists of 6 chapters, and the outline for each chapter is shown as
follows.

In Chapter 1, the research background related to the dispersion polymerization method and the
allylnickel-catalyzed living coordination polymerization is described.

In Chapter 2, the precision synthesis of well-defined cross-linked polymer microspheres by the
n-allylnickel-catalyzed living coordination one-shot and sequential copolymerization of a bisallene under the dispersion
copolymerization conditions is described. ~ The reagent-resistant and thermal-resistant properties of obtained cross-linked
polymer microspheres were also studied.

In Chapter 3, the precision surface functionalization of cross-linked polymer microspheres was performed by the
post-polymerization of functional allene monomers on the surface of the “living” cross-linked polymer microspheres. ~ The
detailed studies of the polymerization parameters such as effect of cross-linking on the surface nature of the obtained
functionalized cross-linked polymer microspheres and the designed synthesis of a variety of functional microspheres such as
thermo-responsive polymer microspheres are described.

In Chapter 4, applications of the cross-linked polymer microspheres in organic synthesis such as the solid-phase
synthesis and solid-supported catalyst are described.  In Section 1, the solid-phase synthesis of biaryl derivatives was
performed by using the Suzuki-Miyaura cross-coupling reaction of phenylboronic acid and aryl iodide attached to the
surface-functionalized cross-linked polymer microspheres. In Section 2, the development of precision heterogeneous
transition metal catalysts such as Pd supported on the well-defined cross-linked polymer microspheres was performed.
The catalytic activity of the polymer-supported Pd catalysts thus obtained was also evaluated in the cross-coupling reactions.

In Chapter 5, the synthesis and applications of cross-linked nanostructures are described.  In Section 1, the
synthesis of well-defined cross-linked polymer nanostructures was performed by m-allylnickel-catalyzed coordination
sequential block copolymerization of diethylene glycol allenyl methyl ether, phenoxyallene and 1,4-bisallenoxybenzene.
The reagent-resistant properties of the obtained cross-linked polymer nanostructures were also evaluated.  In Section 2, the
development of well-defined palladium immobilized polymer nanostructures was performed.  The catalytic activity of the
supported catalysts thus obtained was evaluated in the various cross-coupling reactions.

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

% @ BSCEEEL. 3L 2000 52 & 330 300 34 1O M T 20, b L<IFHEL 800 35 % 1 ffRH L T 723 vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R RSUERE, RLKRV—FURTN (T2R)ICTAU H— Ry MARSNET O T, AR FEERFIH O TERL TTES0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




