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Figure S1. Schematic view of the experimental instrument consisting of a collinear
tandem time—of—flight mass spectrometer coupled with a pulsed laser
vaporization ion source.

Figure S2. The energetically lowest-lying isomer structures of Sc,0O," cation in the
doublet, quartet and sextet states calculated at the PBEO-D3(BJ)/def2-TZVP level
of theory, respectively. Relative Gibbs free energies (at 298 K) are given in
kcal/mol. Bond lengths are noted in A.

Figure S3. NPA (Natural Population Analysis) atomic charge distribution of the
lowest-energy isomers in N, S and D groups calculated at the PBE0-D3(BJ)/def2-
TZVP level of theory.



Figure S4. Typical TOF mass spectrum produced by pulsed laser vaporization of a
scandium metal target in expansion of helium seeded with carbon dioxide.

Table S1. Binding energies of successive CO, ligands calculated for isomers of
[Sc,0,(CO,),]" (n = 1-4) complex ions at the PBE0-D3(BJ)/def2-TZVP level of

theory.
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Figure S1. Schematic view of the experimental instrument consisting of a collinear tandem
time—of—flight mass spectrometer coupled with a pulsed laser vaporization ion source.
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Figure S2. The energetically lowest-lying isomer structures of Sc,O," cation in the doublet,
quartet and sextet states calculated at the PBEO-D3(BJ)/def2-TZVP level of theory,
respectively. Relative Gibbs free energies (at 298 K) are given in kcal/mol. Bond lengths are
noted in A.

Distortion energy([Sc,0,]) = E([Sc202]1s)-E([Sc201]free)
Distortion energy([CO,])= E([COz]ts)-E([COx]free)
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Figure S3. NPA (Natural Population Analysis) atomic charge distribution of the lowest-energy
isomers in N, S and D groups calculated at the PBE0-D3(BJ)/def2-TZVP level of theory.
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Figure S4. Typical TOF mass spectrum produced by pulsed laser vaporization of a scandium

metal target in expansion of helium seeded with carbon dioxide.

Table S1. Binding energies of CO, ligands calculated for isomers of [Sc,;0,(CO,),]" (n = 1-4)
complex ions at the PBE0-D3(BJ)/def2-TZVP level of theory.

Binding energy (kcal/mol)

Na Nb Sa Da
I 17.7
I 17.4 15.0 20.8
I 13.1 11.6 17.9 22.4

v 11.1 15.9 17.2




