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 Scope of Research
Synthesis of structurally well-defi ned macromolecules has attracted great deal of attention, because such molecules 

would clarify structure-property relationship of polymers and lead to the development of new functional materials. Our 
 research program focuses on development of new synthetic methods, which enable precise control of polymers and oligo-
mers in terms of their size and structure. One such topic is the  development of new living radical polymerization method 
utilizing  heavier heteroatom compounds as controlling agents. The other topic is the synthesis of  cycloparaphenylenes, 
hoop-shaped π-conjugated molecules, based on new syn-
thetic strategy. We also study various polymer condensed 
states by both static and dynamic methods to understand 
the relation of physical properties and structures.
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Novel Synthetic Strategy of 
Cycloparaphenylenes

Cycloparaphenylenes are hoop-shaped π-conjugated 
molecules consisting from p-disubstituted benzene rings, and 
are the simplest structural unit of armchair carbon nanotubes. 
Due to their unique structure associated with expected unique 
properties, they have attracted the attention of various dis-
ciplines ranging from basic chemistry to material science. 
However, although they have a simple structure, their syn-
thesis has been a signifi cant challenge. We have succeeded 
in the selective synthesis of [8]cycloparaphenylene based 
on a new synthetic strategy (Figure 1).

Hybrid Polymerization Method Mediated by
Organotellurium Compounds

Living radical polymerization has become an indispen-
sable method for the controlled synthesis of functionalized 
polymers, but applicability of this method is still limited 
to the certain class of vinyl monomers. We have already
reported that organotellurium compounds are excellent 
controlling agents for living radical polymerization. Now
we found that they also serve as efficient controlling
agents for living cationic polymerization. Furthermore,
living polymers, such as poly(meth)acrylates, prepared by
organotellurium-mediated living radical polymerization
were used for living cationic polymerization of vinyl
ethers (Figure 2). This method enables access to new
 hybrid copolymers, which are diffi cult to synthesize by
other methods.

Figure 2. Synthesis of hybrid block copolymers by successive living 
radical and cationic polymerizations.

Figure 1. (a) Synthetic route, (b) computer-generated structure, and 
(c) luminescence of [8]cycloparaphenylene.

a

c

b




