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In this study, stepwise iterative methodologies based on living anionic polymerization
using multifunctional core agents have been developed for the synthesis of well-defined
miktoarm (U-) star polymers and exactly-defined graft polymers. The methodologies were
designed in such a way that an a-phenylacrylate (PA) reaction site was always regenerated
after the introduction of polymer segment(s) via a linking reaction of a living anionic polymer
and a PA-functionalized polymer. Therefore, the reaction sequence involving "the introduction
of polymer segment(s)" and "regeneration of the PA functionality" could be repeated, resulting
in successive synthesis of multi-component p-star polymers and exactly-defined graft
polymers.

The iterative methodology using a difunctional 1,1-diphenylethylene (DPE) derivative
possessing trimethylsilyl (TMS) and tertbutyldimethylsilyl (TBS) ethers was first developed
for the synthesis of p-star polymers. The methodology involves following two steps; (a) a
linking reaction of a living anionic polymer with a PA group converted from the TMS ether to
introduce a polymer segment, (b) reintroduction of the difunctional DPE derivative via a PA
group derived from the TBS ether. By repeating these reactions, a new type of 5-arm ABCDE
p-star polymer exclusively composed of polymethacrylate segments has been synthesized.
Further development of iterative methodologies by using a new trifunctional core agent, or
AB diblock copolymers possessing a living anion between the blocks in the linking reaction
made the entire synthetic route shorter, leading to successful synthesis of multiarmed and
multicomponent p-star polymers with up to nine different arms of poly(1,3-diene)s,
polystyrenes, poly(2-vinylpyridine), and/or polymethacrylates.

The iterative methodology using the difunctional DPE derivative has also been proven to
be effective for the synthesis of exactly-defined graft copolymers. A series of exactly-defined
graft copolymers composed of polymethacrylates, or those possessing two different graft
chains per branch point have been successfully synthesized for the first time. The iterative
methodology in combination with living in-chain anions consisting of two or three polymer
segments also provided a facile synthetic route to novel multi-component multi-graft
copolymers with well-defined structures. Thus, I have clearly demonstrated the generality
and versatility of the iterative methodologies for the synthesis of multi-component complex

macromolecular architectures.
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