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Supporting Information: Zn,-supported B; wheel structure for the global mini-
mum of B;Zn, cluster

Energy decomposition analysis, density deformation, charge profiles and density of states for
B;Zn, clusters.

Table S1 Energy Descomposition Analysis for the Zn,-B7 interaction in both neutral and anionic counterparts. For neutral B;Zn,,
unrestricted calculations were performed. Values in eV.

ZHQB? Z]lgB?'
AEpauii 12.49 13.85
AEF1at -6.69 43.8%* -8.68 51.8%2
AEom -8.39 55.0%?2 -7.88 47.1%?
AFEpisp -0.18 1.2%2 -0.18 1.1%2
AEny -2.78 -2.88
Apl -6.37 75.9%" -5.57 70.6%"°
Ap2 -0.55 6.5%" -0.89 11.3%"
Ap3 -0.50 6.0%"° -0.26 3.4%®

“Percentage contribution to stabilization terms.
bpercentage contribution to AEy,, see Figure S1.
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Figure S1 Density deformation related to the contributions to the overall orbital interactions (AEy,;), provided by Ap1, Ap2, and, Ap3,

Ap3

Zn2B7

anB7

in the Zn,-B7 interaction.



Table S2 Zn-Zn Mayer bond order (Zn-Zn BO), Hirshfeld charge analysis of both Zn; and By fragments (qZn,/qB7), and population of

Zn, based orbitals, for the free Zn, dimer and related B structures.

Zﬂz ZHQB? Z]lgB?'
Zn-Zn BO 0.02 0.50 0.44
gZn; 0.00 0.60 0.33
qB-; -0.60 -1.33
o-Z1n 2.00 1.94 1.92
o*-Zny 2.00 0.81 0.92

Table S3 The vertical ionization energy, vertical electron affinity and HOMO-LUMO gap (Ap—_1) for open-shell structures via the repre-
sentations of ¢~ (spin up) and B-orbital (spin down) of 7M2.y (y=1-4) clusters. The energy is given in eV.

1P EA AH,L(OC) AH*L(IS)
7M2.1 7.83 2.36 3.43 2.37
7M2.2 8.27 2.95 3.75 2.15
7M2.3 7.40 1.89 2.01 2.27
7M2.4 7.72 2.31 2.07 1.82

Table S4 Representative vibrational modes (in cm™!) for 7M2.1 and 7M2.2 clusters. The displacement vectors are represented by blue

arrows.
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Figure S2 The total and partial density of states (TDOS, PDOS) 7M2.1 and 7M2.2 clusters. Vertical dashed line

HOMO energy level.
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Table S5 Frontier molecular orbitals for 7M2.1 and 7M2.4 clusters.

7M2.1

HOMO-3 HOMO-2 HOMO-1 HOMO LUMO
7M2.4

HOMO-3 HOMO-2 HOMO-1 HOMO LUMO



Cartesian coordinates of representative B;Zn, clusters, obtained by using the Orca program
and the PBEQ/Def2-TZVP approach. For each cluster, the charge state and spin multiplicity are

given.
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