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Experimental sections:

The separation and purification of Ti,S@C;g were preformed by multistep HPLC using Waters
HPLC system equipped with a 2707 autosampler, a 2535 quaternary gradient module, a 2489
UV—vis detector, and a fraction collector III and DyChrom Recycling HPLC system.
MALDI-TOF MS was conducted on a Bruker Microflex LRF mass spectrometer. The
UV—vis—NIR spectra were recorded using a Cary 5000 UV—vis—NIR spectrophotometer. CV
studies were conducted in a one-compartment cell connected to a CHI 660 workstation in a
solution of o-DCB containing 0.05 M n-Bu;NPFs. A 2 mm diameter glassy carbon disk,
platinum wire and silver wire were used as the working, counter and pseudo reference
electrodes, respectively. Ferrocene (Fc) was added to the solution at the end of the experiment
as an internal potential standard.

Figure S1 shows the multistage HPLC procedures utilized to isolate and purify Ti,S@Cys.
The HPLC-MALDI-TOF MS analysis shows that, on a 5PYE column, the Ti,S@C-g fraction is
overlapped with those of Cgg, Cgy, Cg2 and Ti,@Cg4 as shown in Figure Sla. The fraction
containing Ti,S@C-g was further separated by recycling HPLC using a Buckyprep column,
resulting in the isolation of five fractions (Figure S1b). The MALDI-TOF-MS analysis reveals a
mass of 1064 appeared in the third fraction (label with blue rectangle), indicating the
involvement of Ti,S@C-s. The isolated fraction was further processed by recycling HPLC using
a Buckyprep-M column resulting in another four fractions (Figure S1c). MALDI-TOF-MS
analysis reveals the mass at 1064 appeared in the last fraction (labeled with a pink rectangle).
The isolated Ti,S@C-g was further purified by recycling HPLC running with a Buckyprep-M

column as illustrated in Figure S1d.
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Figure S1. HPLC separation processes of Ti,S@Cg. (2) Chromatogram from the initial HPLC
of extract on a 5PYE column. (b) Chromatogram from the 2nd-step HPLC isolation of fraction
labeled by the red rectangle by recycling HPLC (Buckyprep column). (c) Chromatogram from
the 3rd-step HPLC isolation of fraction labeled by the blue rectangle by recycling HPLC
(Buckyprep-M column). (d) Chromatogram of the isolated Ti,S@C-g (Buckyprep-M column),
the fraction labeled by the red star was removed during the 2nd cycle. The peaks labeled with
blue stars are from solvent. Conditions: A = 320 nm; mobile phase, toluene; flow rate, 4.00
mL/min.

Computational results:
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Figure S2. Plot of the energy of the lowest-energy hexaanions with respect to the
corresponding clusterfullerenes at DFT level.
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Table S1. Relative energies for all computed orientations of Ti,S in Ti,S@D3,(24109)-
Crs. Ti-Ti distances in Angstroms and Ti-S-Ti angles in degrees.

Orientation AE (kcal mol™) Ti-Ti  Ti-S-Ti

1 27.51 3.99 121.28
2 18.10 3.63 104.64
3 33.91 3.69 107.58
4 29.93 3.14 86.63
5 13.93 3.80 111.86
6 30.75 3.93 118.71
7 15.35 4.00 121.82
8 30.39 3.97 120.76
9 18.20 3.63 104.93
10 18.23 3.62 104.07
11 30.74 3.94 118.97
12 34.04 3.69 107.52
13 14.01 3.80 111.71
14 19.24 3.84 114.84
15 18.36 4.20 131.91
16 19.17 3.84 114.91
17 15.18 4.00 121.89
18 0.00 4.69 171.71
19 18.22 3.64 105.10

Figure S3. Spin density representation for the monoreduced Ti,S@D3,(24109)-Cs.
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Figure S4. Predicted molar fractions within the FEM approximation as a function of
temperature for three different isomers of Ti,S@Cys. In the RRHO the molar fraction
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for the Ti,S@D3n(24109)-C;g isomer from 0 to 4000 K.

Table S2. TDDFT predictions for the most intense lowest-energy excitations in the

absorption spectrum of Ti,S@D3,(24109)-Cysg.

E (eV) A (nm) 2 Leading configurations® (%)
1.1685 1061 0.00420 HOMO — LUMO+3 (98)
1.3204 938 0.00553 HOMO — LUMO+4 (96)
1.5036 825 0.00259  HOMO-3 — LUMO+1 (97)
1.5731 788 0.01134 HOMO-3 — LUMO+2 (93)
HOMO-2 — LUMO+1 (36)
1.6536 750 0.01823  HOMO-1 — LUMO+5 (28)
HOMO-1 — LUMO+2 (23)
1.7243 719 0.00355 HOMO-5 — LUMO (92)

2 Only excitations with f (oscillator strength) > 0.001 are listed. ® Contributions less than 10% are omitted.
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Figure S5. Experimental (black) and computed UV-Vis-NIR spectra (red).
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Optimized cartesian coordinates of Ti,S@D3n(24109)-Cys,
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