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The author described a facile and efficient synthetic method of network polymers having rotaxane structure at the
cross—link points in this thesis entitled “Synthesis and Property of Polyrotaxane Networks that have Rotaxane—Cross-link
Structure”.

First, a catalyst— and solvent—free synthesis of a—CD and permethylated « ~-CD (PM a —CD)-based polyrotaxanes
exploiting a stable nitrile N-oxide as an end—capping agent was achieved. The C—C bond—forming end—capping reaction of
an allyl group—terminated pseudopolyrotaxane with the nitrile N-oxide proceeded smoothly by solid—state grinding in a
mortar to afford the corresponding polyrotaxane.

Next, a supramolecularly cross—linked cross—linker, capable of introducing rotaxane cross-links into vinyl polymers, was
developed for the rational systhesis of polyrotaxane networks. Experimental results revealed that the combination of an «
—cyclodextrin oligomer (CDO) and terminal bulky group—tethering macromonomer (TBM) forms a polymer network
structure having polymerizable moieties via supramolecular cross—linking. Radical polymerization of a variety of common
vinyl monomers in the presence of the vinylic supramolecular cross-linker (VSC) afforded the corresponding vinyl polymers
cross—linked through the rotaxane cross—-link (RCP) as transparent stable films in high yields under both photoinitiated and
thermal polymerization conditions. The effect of the rotaxane cross—link of RCP was confirmed by thermal property,
mechanical property, and viscoelasticity.

For developing a simpler preparation method of RCP, the author envisioned that the inclusion complex of y —-CD and
PEG-based TBM can serve as a new supramolecular cross-linker instead of CDO/TBM, because y—-CD can form
double—stranded inclusion complex with PEG chains. Radical polymerization of N,N-dimethylacrylamide (DMAAm) in the
presence of y —CD based VSC afforded a gelled product as a transparent film. RCP films exhibited higher swelling ability
toward various solvents. Moreover, thermoresponsive RCP was prepared by radical polymerization of
N-isopropylacrylamide (NIPAM) in the presence of the VSC. The obtained RCP films were showed a unique
thermoresponsive property around the lower critical solution temperatue (LCST) of PNIPAM. From such outstanding
properties of the RCPs, this work proves that the rotaxane cross—link endows the unique properties into the common vinyl
polymers.

In this thesis, the author described the synthesis of a—CD- and PM o ~CD-containing polyrotaxanes by using the new
solid—state synthetic method. In addition, the author developed versatile vinylic supramolecular cross—linkers (VSCs) that
have pseudo cross—linked structure. Thus, the VSCs could simply transform various vinyl polymers to rotaxane
cross—linked polymers.
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