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Experimental Section:

1. Synthesis and purification of Sc;(C,)(CN)@1,-Cg

Graphite rods were core-drilled and subsequently packed with a mixture of Sc/Ni, alloy and
graphite powder in a weight ratio of 2:1. These rods were then vaporized in a Kritschmer-
Huffman generator under mixed atmosphere of 6 Torr N, and 194 Torr He. The resulting soot was
Soxhlet-extracted with toluene for 12 h. Sc3(C,)(CN)@1;-Cgy was isolated from various empty

fullerenes and other scandium metallofullerenes by multi-stage HPLC.

2. HPLC data of purified Sc;(C,)(CN)@I,-Csy

Figure S1. The first stage HPLC froﬁle of toluene extract of the soot containing scandium
e{l ohcjedral metallofullerenes (©20%250 mm Buckyprep column; flow rate 12 ml/min; toluene as
eluent).

Figure S2. The second stage HPLC [pro_ﬁle of isolation of Sc;(Cy)(CN)@I,-Cgg (920%250 mm
Buckyprep-M column; flow rate 12 ml/min; toluene as eluent).
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Figure S3. The third stage HPLC profile of isolation of Sc3(Co)(CN)@I;-Cgp (©20%250 mm
Buckyprep column; flow rate 12 ml/min; toluene as eluent).

3. UV/Vis-NIR spectrum of purified Sc;(C,)(CN)@1,-Cgy compared with those of Sc;CN@1,-
Cso, SC3N@I},-C80, and SC3C2@I;,-C80.
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Figure S4. UV/Vis-NIR spectra of purified Sc;(C,)(CN)@I,-Cso, ScsCN@1,-Cso, ScsN@JI-
Csoand Sc;C,@1;-Cgy 1n toluene.
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Figure S5. ¥*Sc NMR (145 MHz) spectrum of S¢3(C,)(CN)@1;,-Cgg in CS,.



3. FTIR and Raman spectra of purified Sc3;(C,)(CN)@I,-Cgy compared with those of
SC3CN@Ih-C80, SC3N@I;,-C80, and SC3C2@Ih-C80.
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Figure S6. FTIR spectra of Sc3(C,)(CN)@i;-Cgp compared with those of Sc;CN@Ji,-Cgo,
SC3N@]/,-C80, and SC3C2@]},—C30.
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Figure S7. Raman spectra of Sc;(C)(CN)@I;,-Cgp compared with those of Sc;CN@Ji,-Cgo,
ScsN@I;-Cso, and Sc;Co@1),-Cg. Laser wavelength: 633 nm.
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Figure §8. CV spectrum of Sc;(C,)(CN)@I;-Csp in 0-DCB. 0.05 M (n-Bu)4NPFg; scan rate, 100
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Figure S§9. Repeated MALDI-TOF of Sc3(Co)(CN)@I;-Cgo. The first peak in its isotope
distributions locates at 1444.89, the simulated peak is 1444.88.



Computational Section:

5. Geometry of Sc3(C,)(CN)@I;,-Cgg
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Fig. S10 Symmetries, 3D ball-stick represent for the GGA-PBE/DNP-optimized various
concerned possible isomers of Sc3(C,)(CN)@I1;-Cgo. Relative energies (RE, in kcal/mol) are
relative to the ground-state structure, HOMO-LUMO gaps (Eg, eV). Green balls represent the Sc
atoms, yellow balls the carbon atoms and blue balls the nitride atoms of the inner carbide moiety,

the carbon atoms of the 7,-Cg cage are represented by gray balls.



Fig. S11 Selected points along the potential energy surface for the rotation of the [Sc;CsN]¢*
cluster around the C,-axis of the 7,-Cg cage (PBE/DNP calculations). The energies (RE, kcal/mol)
are relative to the ground-state structure. Green balls represent the Sc atoms, yellow balls the
carbon atoms and blue balls the nitride atoms of the inner carbide moiety, the carbon atoms of the
1;-Cg cage are represented by gray balls.

6. Cartesian coordinates of the BLYP/DNP-optimized geometry of Sc3(C,)(CN)@I;,-Cgy
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C 2.38510 -2.35330 -2.36020
C 2.40870 -1.15830 -3.13560
C 1.25210 0.74240 -3.84560
C -1.50650 -3.83330 -0.04610
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