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Creation of Paramagnetic Endofullerenes by Organic Synthesis
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The reaction of a tetraketo-open-cage C60 derivative with elemental sulfur in the
presence of tetrakis(dimethylamino)ethylene afforded novel open C60 derivatives containing sulfur atom(s)
in the rim of the orifice and the first example of an open C59S derivative. The single crystal X-ray analy
ses clearly determined these structures and demonstrated that a water molecule was encapsulated inside the

cages. The orifice sizes were found to be large enough to insert N2 and 02 molecule inside the molecule.
On the other hand, we conducted the X-ray diffraction study of He@C60 and the clear observation of a singl
e helium atom inside C60. In addition, the close packing of a helium atom and a nitrogen atom inside fulle
renes is realized using two stepwise insertion techniques, that is, molecular surgery to synthesize the fu
Ilerenes encapsulating a helium atom, followed by nitrogen radio-frequency plasma methods to generate the
fullerenes encapsulating both helium and nitrogen atoms.
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