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Table S1.  Cartesian coordinates for the global-minimum structure of Bys™ Ca, (‘A1) and its
corresponding C,, transition state at the PBE0/6-311+G* level.

Figure S1. Canonical molecular orbitals (CMOs) for the subset of eleven peripheral ¢ bonds
in the C,y (*A1) global minimum of Bys* cluster. These CMOs are readily localized
as two-center two-electron (2c-2e) ¢ bonds.

Figure S2. Canonical molecular orbitals (CMOs) of the C,, (*A;) transition state of Bys* cluster.
(a) Eleven peripheral o bonds, which can be localized as 2c-2e bonds. (b) Five
delocalized o bonds. (c) Two delocalized o bonds associated with the inner
rhombic B, core. (d) Four delocalized = bonds. The CMOs for the (a), (b), and (d)

subsets show one-to-one correspondence to each other, from bottom up.
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Figure S3.  Chemical bonding in the C,, transition state of Bys". (a) The electron localization
functions (ELFs). (b) Bonding elements as revealed from the adaptive natural
density partitioning (AdNDP) analysis. The occupation numbers (ONs) are shown.

Figure S4. Optimized structure of the C,, global minimum of By4™ cluster at the
PBE0/6-311+G™ level.

Figure S5.  Evolution of electron localization function, ELF, against the bifurcation value for
the C,y global minimum of Bys* cluster. Note that for the rhombic B1B2B12B11
unit, the ELF, data is consistent with one four-center island only, rather than two
three-center islands (B1B2B12 and B11B1B12), supporting the ADNDP scheme

presented in Fig. 5(b).
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A short movie extracted from the BOMD simulation for Bys*. Each frame of the snapshot is

reoriented horizontally. The simulation is performed at 500 K for over 60 ps and

the movie roughly covers a time span of 30 ps.
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Figure S1. Canonical molecular orbitals (CMOs) for the subset of eleven peripheral ¢ bonds in
the Cay (*A1) global minimum of Bys* cluster. These CMOs are readily localized as

two-center two-electron (2c-2e) ¢ bonds.
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Figure S2.  Canonical molecular orbitals (CMOs) of the C,, (*A;) transition state of Bys"
cluster. (a) Eleven peripheral o bonds, which can be localized as 2c-2e bonds. (b)
Five delocalized o bonds. (c) Two delocalized ¢ bonds associated with the inner
rhombic B, core. (d) Four delocalized = bonds. The CMOs for the (a), (b), and (d)

subsets show one-to-one correspondence to each other, from bottom up.
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Figure S3.  Chemical bonding in the C,, transition state of Bys'. (a) The electron localization
functions (ELFs). (b) Bonding elements as revealed from the adaptive natural

density partitioning (AdNDP) analysis. The occupation numbers (ONs) are shown.
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Figure S4.  Optimized structure of the C,, global minimum of By4~ cluster at the

PBEOQ/6-311+G™ level.
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Figure S5.  Evolution of electron localization function, ELF, against the bifurcation value for
the C,, global minimum of Bys” cluster. Note that for the rhombic B1B2B12B11
unit, the ELF, data is consistent with one four-center island only, rather than two
three-center islands (B1B2B12 and B11B1B12), supporting the AANDP scheme
presented in Fig. 5(b).
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Table S1.

Cartesian coordinates for the global-minimum structure of Bis* Coy (*Ay) and its

corresponding Cy, transition state at the PBE0/6-311+G™* level.
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