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ESR and X-ray observation of a helium atom and placing a nitrogen atom inside He@Cg, and He@C,,
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Here we report the X-ray diffraction study of He@C, and the clear observation of a single helium atom inside Cg,. In addition, the close
packing of a helium atom and a nitrogen atom inside fullerenes is realized using two stepwise insertion techniques, that is, molecular
surgery to synthesize the fullerenes encapsulating a helium atom, followed by nitrogen radio-frequency plasma methods to generate the
fullerenes encapsulating both helium and nitrogen atoms. Electron spin resonance analysis reveals that the encapsulated helium atom has

a small but detectable influence on the electronic properties of the highly reactive nitrogen atom coexisting inside the fullerene, suggesting
the potential usage of helium for controlling electronic properties of reactive species.

Generation of the C;; and Cg; incorporating a helium

atom and a nitrogen atom. X-ray crystal structure of He@Cyg; . (NIOEP),.
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radio-frequency plasma methods to generate the fullerenes encapsulating both
helium and nitrogen atoms. ESR analysis reveals that the encapsulated helium
atom has a detectable influence on the electronic properties of the highly
reactive nitrogen atom coexisting inside the fullerene.
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Figure 2. X-ray crystal structure of He@C,, . (NIOEP),. Thermal ellipsoids at the
50% probability level and hydrogen atoms are omitted for clarity. NiOEP, nickel(ll)
A | | | New | | | octaethylporphyrin.
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Figure 1. (a) Experimental ESR spectrum of HeN@C-, andN@C; in CS, at 220 K
(black line), and simulated spectra of the mixture (green line), N@C;, (blue line)
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and HeN@C, (red hne_). respectively.(b) Experimental ESB spactrum of Figure 3. AIM analysis of HeN@Cg; at the MP2 level. (a) Molecular depiction
HeN@Cq, and N@Gq in CS, at reom temperature (black line), and simulated with displaying BCPs in red. (b) Cross-section contour map of electron density
spectra of the mixture (green line), N@C,, (blue line) and HeN@C,, (red line), with bond paths in brown and BCPs in red

respectively. ’
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