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 On the basis of the π-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 π-allylnickel-catalyzed living coordination one-shot and 
sequential copolymerization of a bisallene under the dispersion copolymerization 
conditions is described. 
 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. 
 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 Chapter 6, the author has summarized the works described in Chapters 2-5, 
and described the future perspectives. 


