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[Size recognition of the st-PMMA helical molecular tube] A one-handed helical polymer, syndiotactic
poly(methyl methacrylate) (st-PMMA), recognizes the size and chirality of higher fullerenes through an induced-fit
mechanism and can selectively extract enantiomers of the higher fullerenes, such as C76, C80, C84, C86, C88, C90,
C92, C94, and C96. This discovery will generate a practical and valuable method for selectively extracting the
elusive higher fullerenes and their enantiomers and opens the way to developing novel carbon cage materials with
optical activities.

[Solubilization of C60 owing to inclusion complex formation between st-PMMA helical tube and C60] We
found [60]fullerene (C60) to be soluble in polar solvents such as acetonitrile and acetone in the presence of
syndiotactic poly(methyl methacrylate) (st-PMMA). The solubility of C60 in acetonitrile drastically increased from
0.00 to 0.27 mg/mL upon the addition of st-PMMA at the polymer concentration of 4 mg/mL. Furthermore, the
solubility increased with the concentration of st-PMMA. Transparent st-PMMA films containing C60 were prepared
by casting an acetonitrile solution of C60 with st-PMMA. X-ray diffraction analysis of the films revealed the
formation of st-PMMA/C60 inclusion complex in which the C60 molecules were encapsulated within a helical
st-PMMA cavity. The st-PMMA films containing C60 showed high heat resistance, which resulted from the
crystalline structure of the inclusion complex, and absorbed light in the UV-vis region because of the presence of
chromophoric C60 molecules.

[Stereospecific anionic polymerization of dimethyl vinylphosphonate] A vinylphosphonatemonomer, dimethyl
vinylphosphonate (DMVP), has been polymerized by anionic initiators. Anionic polymerization of DMVP with
t-BuLi/n-Bu3Al in toluene proceeded smoothly to give an isotactic-rich poly(dimethyl vinylphosphonate) (PDMVP)
with relatively narrow molecular weight distribution. Although all the PDMVPs were soluble in water, the
isotactic-rich PDMVP was insoluble in acetone and in chloroform which are good solvents for an atactic PDMVP
prepared by radical polymerization. The isotactic-rich PDMVP showed higher thermal property than that of the
atactic PDMVP. Moreover, we successfully prepared poly(vinylphosphonic acid) (PVPA) through the hydrolysis of
the isotactic-rich PDMVP, which formed a highly transparent, self-standing film.




