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Figure S1. Low-lying isomers of Ni8B6 with its relative energies indicated in eV at 

PBE0 and TPSSh (parentheses) levels, respectively.



Figure S2. Low-lying isomers of Pd8B6 with its relative energies indicated in eV at 

PBE0 and TPSSh (parentheses) levels, respectively.



Figure S3. Low-lying isomers of Pt8B6 with its relative energies indicated in eV at 

PBE0 and TPSSh (parentheses) levels, respectively.



Figure S4. Low-lying isomers of monoanion Ni8B6
−1 with its relative energies 

indicated in eV at PBE0 and TPSSh (parentheses) levels, respectively.



Figure S5. BOMD simulations of (a) Oh Ni6B6 (1), (b) Oh Pd6B6
 (2), and (c) Oh Pt6B6

 

(3) at different temperatures with the RMSD and MAXD indicated in Å.



Figure S6 (a) The 1S21P61D10 18-electron configurations of Oh Pd8B6 (2) and Oh Pt8B6 
(3). The black and red solid lines refer to occupied and unoccupied orbitals, 
respectively. (b) AdNDP bonding patterns of Oh Pd8B6 (2) and Oh Pt8B6 (3) with the 
occupation numbers (ONs) indicated.



Figure S7. Simulated IR, Raman and UV-vis spectra of (a) Oh Pd8B6 and (b) Oh Pt8B6 

at PBE0/6-311+G(d) level.



Table S1. Optimized cartesian coordinates (x, y, z) of (a) Oh Ni6B6 (1), (b) Oh Pd6B6 

(1'), (c) Oh Pt6B6
 (1''), and (d) Oh Ni8B6

−1 (2) at PBE0/6-311+G(d) level.

(a) Oh Ni6 B6 (1)
B                  0.00000000    0.00000000    1.79487300

 B                  0.00000000    1.79487300    0.00000000
 B                  0.00000000    0.00000000   -1.79487300
 B                  0.00000000   -1.79487300    0.00000000
 B                  1.79487300    0.00000000    0.00000000
 B                 -1.79487300    0.00000000    0.00000000
 Ni                -1.30575600    1.30575600    1.30575600
 Ni                 1.30575600    1.30575600    1.30575600
 Ni                 1.30575600    1.30575600   -1.30575600
 Ni                -1.30575600    1.30575600   -1.30575600
 Ni                -1.30575600   -1.30575600   -1.30575600
 Ni                -1.30575600   -1.30575600    1.30575600
 Ni                 1.30575600   -1.30575600   -1.30575600
 Ni                 1.30575600   -1.30575600    1.30575600

(b) Oh Pd6B6
 (2)

B                  0.00000000    0.00000000    1.97396900
 B                  0.00000000    1.97396900    0.00000000
 B                  0.00000000    0.00000000   -1.97396900
 B                  0.00000000   -1.97396900    0.00000000
 B                  1.97396900    0.00000000    0.00000000
 B                 -1.97396900    0.00000000    0.00000000
 Pd                -1.40539300    1.40539300    1.40539300
 Pd                 1.40539300    1.40539300    1.40539300
 Pd                -1.40539300   -1.40539300    1.40539300
 Pd                 1.40539300   -1.40539300   -1.40539300
 Pd                -1.40539300   -1.40539300   -1.40539300
 Pd                -1.40539300    1.40539300   -1.40539300
 Pd                 1.40539300    1.40539300   -1.40539300
 Pd                 1.40539300   -1.40539300    1.40539300

(c) Oh Pt6B6
 (3)

Pt                 1.40832700   -1.40832700   -1.40832700
 Pt                 1.40832700   -1.40832700    1.40832700
 Pt                 1.40832700    1.40832700    1.40832700
 Pt                 1.40832700    1.40832700   -1.40832700
 Pt                -1.40832700   -1.40832700   -1.40832700
 Pt                -1.40832700   -1.40832700    1.40832700
 Pt                -1.40832700    1.40832700    1.40832700
 Pt                -1.40832700    1.40832700   -1.40832700
 B                  0.00000000    0.00000000    2.00454300
 B                  0.00000000    2.00454300    0.00000000
 B                  0.00000000    0.00000000   -2.00454300
 B                  0.00000000   -2.00454300    0.00000000
 B                  2.00454300    0.00000000    0.00000000
 B                 -2.00454300    0.00000000    0.00000000

(d) Oh Ni8B6
−1 (1')

B                  0.00000000    0.00000000    1.79487300
 B                  0.00000000    1.79487300    0.00000000



 B                  0.00000000    0.00000000   -1.79487300
 B                  0.00000000   -1.79487300    0.00000000
 B                  1.79487300    0.00000000    0.00000000
 B                 -1.79487300    0.00000000    0.00000000
 Ni                -1.30575600    1.30575600    1.30575600
 Ni                 1.30575600    1.30575600    1.30575600
 Ni                 1.30575600    1.30575600   -1.30575600
 Ni                -1.30575600    1.30575600   -1.30575600
 Ni                -1.30575600   -1.30575600   -1.30575600
 Ni                -1.30575600   -1.30575600    1.30575600
 Ni                 1.30575600   -1.30575600   -1.30575600
 Ni                 1.30575600   -1.30575600    1.30575600


