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Controlling Graft Chain Number and Achieving Higher Molecular Weights in Polyrotaxane
Graft Polymerization ('Graduate School of Frontier Sciences, the University of Tokyo,
2National Institute for Materials Science) OMegumi Akiyama'?, Shota Ando'*, Kohzo Ito'?

Our group is conducting functional studies on materials using a polyrotaxane (PR) composed
of polyethylene glycol and « -cyclodextrin (CD) as an initiator to introduce graft chains by
the ring-opening polymerization of ¢-caprolactone. However, the adjustment of the number of
repeating structural units and chains of graft chains growing from the hydroxyl groups of CDs
has not been sufficiently investigated. In this study, we synthesized 2%PR based on previous
work, blocked the reaction sites by acetylating the hydroxyl groups of CDs, and then
introducing graft chains. As a result, we achieved control over the number of introduced chains
by varying the protection rate of the hydroxyl groups.
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Figl. Synthesis of grafted polyrotaxane
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Table 1. Charactarization of PLC-g-Ac-2%PR and PCL-g-2%PR

. PCL-g-41%Ac-2%PR PCL-g-22%Ac-2%PR PCL-g-2%PR
:l:cen((}):; PCL average degree | PCL chain PCL average degree | PCL chain | PCL average degree PCL chain
of polymerization number/CD of polymerization number/CD of polymerization number/CD
2 7.9 2.6 34 32 6.1 5.8
4 8.4 3.0 52 32 6.3 75
8 9:7 43 85 43 8.6 8.4
24(pure) 12.4 49 11.1 72 9.8 14.7
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