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Abstract Metallofullerene Sc3C2@Cso was synthesized by the arc-discharging method and isolated by multi-stage high
performance liquid chromatography. Two Sc3C2@Cso azobenzene nitroxide radical derivatives, compound I and II were syn-
thesized through a Prato reaction, respectively. Usually, azobenzene undergoes frans-cis isomerization when irradiated with
light tuned to an appropriate wavelength. The reverse cis-trans isomerization can be driven by light or occurs thermally in the
dark. Thus, the compound I was excited by UV light, and it exhibited a strong absorption band decrease at around 340 nm
and a slight increase at about 470 nm, which belonging to the =—=n* and n—x* transition respectively. Similar to the azo-
benzene molecule in solution, the typical change of the absorption spectrum of compound I can be ascribed to the trans-to-cis
transition with UV light irradiation. Similarly, the reverse isomerization of UV-irradiated compound I with visible light (475
nm) resulted in an obvious n—n* band increase, also indicating the reverse isomerization of compound I from cis-to-trans
form. Besides, the structure and spin density distributions of compound I were calculated as well. It has two unpaired spins
localizing on the Sc3C2@Cso moiety and nitroxide radical. The magnetic property of metallofullerene can be manipulated by
the spin interactions of the two spin centers. The electron paramagnetic resonance (EPR) signals of the frans isomer of the
compound I are almost independent of each other. After UV light irradiation, the distance of the two spin centers decreased to
7=0.752 nm, and the strong spin-spin interaction weakened the EPR signals of Sc3C2@Cso. However, the decreased chain
length between Sc3C2@Cso and nitroxide radical would result in a weakened spin-lattice interaction, which increased the EPR
signals of the nitroxide radical. Moreover, the UV-radiated compound I with visible light treated later for several minutes, and
the EPR signals of Sc3Co@Cso has a certain degree of recovery with visible light irradiation. Therefore, the compound I has
sensitive and reversible spin variation with different light irradiation. The remote nitroxide radical group serves as a magnetic
switch for the EPR signal of ScsC2@Cso through the photoisomerization properties of azobenzene bridge. The EPR signals of
Sc3Ca@Cso moiety were decreased by the strong spin-spin interaction, and the EPR signals of Sc3C2@Cso would be enhanced
by larger space with visible light irradiation. Such magnetic switch for metallofullerenes has potential applications in quan-
tum information processing and molecular devices.
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Figure 1 The constructions of compound I, IT and the spin density dis-
tributions of compound I

(a) The synthesis of metallofullerene derivative compound I and II. (b) The
calculated structure and spin density distributions of the compound I, and the
reversible transformation of frans and cis isomer. The distance of the two spin
centers in the trans form is about 2.048 nm, and the cis form is 0.752 nm
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Figure 2 The variation of UV/Vis spectra upon irradiation with UV
light for different time
UV/Vis spectra of (a) N=N-TEMPO (1a) and (b) compound I upon irradiation

with UV light for different time. Arrows clarify the trends of the spectral
changes. Inset: enlargement of the signal at 420~500 nm, and 470~550 nm
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Figure 3 The EPR spectra of compound I in pristine state and after UV
light irradiation

(a) The EPR spectra and (b) integral of compound I in pristine state (black)
and after irradiated with UV light for 24 min (red)
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Figure 4 The UV/Vis spectra and time-dependent EPR spectra of com-
pound I at UV or visible light irradiation

(a) UV/Vis spectra of compound I upon irradiation with visible light after
UV-irradiated 24 min. Arrows clarify the trends of the spectral changes.
(b) Time-dependent EPR spectra of compound I at variable UV or visible light
irradiation in toluene solution at argon atmosphere
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Figure 5 The EPR signals of the compound I in trans and cis configura-
tion with UV or visible light irradiation reversible

Cyclic and reversible transitions of the compound I in trans and cis configura-
tion with UV or visible light irradiation. The EPR signal (3200.8 G) intensity
changes under different conditions
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