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Table S2.  Orbital composition analysis of canonical molecular orbitals (CMOs) of the

global-minimum structure 1 (Cay, 'A1) of SiB2Bi2 cluster.

CMO Si (%) B2 (%) Biz (%)

s/p total s/p total s/p total

0.00/0.00 0.00 0.00/13.87 13.87 0.00/84.68 | 84.68

9.53/25.53 35.06 9.30/45.55 54.85 0.00/7.72 7.72

0.00/27.20 27.20 4.72/15.90 20.62 0.00/50.71 | 50.71

1.87/5.58 7.45 0.00/42.34 42.34 5.29/42.75 | 48.04

0.00/26.65 26.65 0.00/46.37 46.37 0.00/25.53 | 25.53

0.00/3.33 3.33 19.69/11.82 31.51 | 18.63/44.16 | 62.79

‘ 41.02/4.76 45.78 21.40/13.64 35.04 3.58/13.32 | 16.90
HOMO-6

JJ‘ 2.65/3.01 5.66 15.31/27.25 42.56 43.23/2.93 | 46.16
HOMO-7
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CMO Si (%) B2 (%) Biz (%)
s/p total s/p total s/p total
0.00/9.34 9.34 6.37/13.29 19.66 63.42/0.00 | 63.42
HOMO-8
a 16.83/3.36 20.19 26.04/8.36 34.40 34.51/3.32 | 37.83
HOMO-9
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Figure S1. Optimized GM structures of XB2Bi2 (X = Si, Ge, Sn, Pb) clusters with bond
distances (in A) at the MP2/def2-TZVP level. The lowest vibrational frequencies

are shown (in cm™).

1 G, SiB.Bi, ('A))
86.5 69.7

3 C,, SnB,Bi, ('A)) 4 C,, PbB,Bi, ('A)
71.0 71.9

S9



Figure S2. HOMO, LUMO, and HOMO-LUMO gap values of XB2Bi2 (X = Si, Ge, Sn, Pb) at
the PBE0-D3(BJ)/def2-TZVP level. Those of ptC CB2Bi: are also listed.
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Figure S3. ELFs(a) and ELFx (b) pictures of ptSi SiB2Bio.
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Figure S4. Color-filled maps of (a) ICSS(0)zz and (b) ICSS(1)zz (in ppm) for 2—4 clusters.

Positive values indicate aromaticity. 0 and 1 in parentheses represent the height

above the molecular planes (in A).
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Simulated infrared spectra of 2—4 clusters at the PBE0-D3(BJ)/def2-TZVP level.

Figure SS.
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