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Experimental and computation section

Synthesis of Cgs. The 8 x 150 mm graphite rods were core-drilled (6.0 mm diameter), and were packed
with a mixture of Sm,0s and graphite powder with atomic ratio of 1:40. The packed rods were preheated
at about 800°C under a dinitrogen atmosphere for 12 hours. The rods were then vaporized in a
Kritschmer-Huffman arc-discharge generator with pressure of 200 torr." The discharging electric current
and voltage were 80 A and 30 V, respectively. The raw soot was collected and extracted repeatedly with
o-dichlorobenzene with ultrasonication until the extract was colorless, without special nitrogen protection.
After removing the solvent with a rotary evaporator, chlorobenzene was added to redissolve the dry

powder.

HPLC separation of Cgs. The extract was subjected to a four-stage HPLC isolation process that did not
involve recycling.The first-stage of chromatography was carried out on a Buckyprep-M column with
chlorobenzene eluent, and the eluent from 9.0 to 10.5 minutes was collected as F1 (dashed portion). F1
was subjected to the second-stage separation utilizing a Buckyprep column with toluene eluent, and F2
was collected. The third-stage isolation for F2 was performed on a SPBB column with toluene eluent, the
dashed part located between two main peaks was collected as F3, which was condensed and re-injected
into the same column in order to get rid of both the front and the rear impurities. All the columns used

were 10 x 250 mm (Nacalai Tesque).
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Fig S-1 The first-stage HPLC separation of raw extract on Buckyprep-M column with chlorobenzene

as eluent at flow rate 4.5 mL/min and detecting wavelength 450 nm. Dashed area was collected as F1.
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Fig. S-2 The second-stage HPLC profile of F1 on Buckyprep column with toluene as eluent at flow rate

4.5 mL/min and detecting wavelength 450 nm. Dashed area was collected as F2.
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Fig. S-3 The third-stage HPLC profile of F1-1 on 5SPBB column with toluene as eluent at flow rate 4.5

mL/min and detecting wavelength 450 nm. Dashed area was collected as F3, which contains the Cgg.

Computational Details. All computations were at density function theory (DFT) level. Geometries of
C86(16)-Cs were fully optimized by the PBEPBE function * with split-valence d-polarized 3-21G(d)
basis set. All calculations were carried out with the GAUSSIAN 03 program.’
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Fig. S-4 UV-Vis-NIR absorption spectrum of the isolated Cgsin carbon disulfide

Crystallo:graphical
mirror
Fig. S-5 Orientation of two positions of Cgs with respect to porphyrin plane in Cgs + Ni"(OEP) system.
For clarity, only partial atoms of the fullerene are shown. The crystallographical mirror is

perpendicular to the paper.
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Fig S-6 A perspective view of the packing in [Cse*Ni"(OEP)*2C¢HsCH;] with atoms denoted by

uniform circles of arbitrary size. For clarity, the hydrogen atoms and toluene solvents are not shown.
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Fig. S-7 Correlation between the experimentally obtained and the DFT calculated C—C bond distances
in Cy(16)-Cgs. Correlation between the C—C bond length and the type of fragment in which the

corresponding bonds are involved (the bonds under consideration are shown in bold)
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Fig. S-8. A comparison of the bowl depth of the coronene and sumanene motifs in the structure of

Cs(16)Cgs. A comparison is made to the structure of sumanene, Cy1Hj,.



