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Sea-shell-like B3;* and Bs;: two new axially chiral members of

the borospherene family
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Fig.S1 Low-lying isomers of B3, (a) and Bs; (b), along with their relative energies
indicated in eV at PBE0/6-311+G(d), TPSSh/6-311+G(d) (in parentheses), and
CCSD(T)/6-311G(d)//PBE0/6-311+G(d) (in square brackets) levels. The energies are
corrected for zero-point energies.

Fig.S2 Born-Oppenheimer molecular dynamics simulations of C; B3;* (c¢) and C; Bs,
(d) at 500K, 700K and 1000K for 30 ps. The root-mean-square-deviation (RMSD)
and maximum bond length deviation (MAXD) values (on average) are indicated in A.
Fig. S3 o and n AINDP bonding patterns of C; Bj, (VII), with the occupation
numbers (ONs) indicated.

Table S1 Optimized cartesian coordinates of the GM structures of B3;* and Bj; at
PBE0/6-311+G(d)



Fig.S1 Low-lying isomers of B3;* (a) and Bs; (b), along with their relative energies
indicated in eV at PBE0/6-311+G(d), TPSSh/6-311+G(d) (in parentheses), and
CCSD(T)/6-311G(d)//PBE0/6-311+G(d) levels. The energies are corrected for zero-
point energies.
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Fig.S2 Born-Oppenheimer molecular dynamics simulations of C, B3;* (a) and C, Bs,
(b) at 500K, 700K and 1000K for 30 ps. The root-mean-square-deviation (RMSD)
and maximum bond length deviation (MAXD) values (on average) are indicated in A.
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(b) C; B3,

RMSD/A

RMSD/A

RMSD/A

0.50-
0.45-
0.40
0.35-
0.301
0.25-
0.20
0.151
0.10-
0.051

500K

0.00

AN

0.50-
0.45-
0.40
0.35-
0.30-
0.251
0.20-
0.15-
0.10
0.05-

0 5 10 15 20 25 30

Time/ps
RMSD=0.07 A (on average)

700K

0.00-

0.50-
0451
0.40-
0.354
0.30-
0.25-
0.20-
0.151
0.10
0.054

0 5 10 15 20 25 30

Time/ps
RMSD=0.08 A (on average)

1000K

ARURTARYTI

0.00]

0 5 10 15 20 25 30

Time/ps
RMSD=0.10 A (on average)

500K

0.6
04
0.2

Timelps
MAXD=0.21 A (on average)

0.0

700K

0

Time/ps
MAXD=0.27 A (on average)

1000K

o 5 10 15 20 25
Time/ps
MAXD=0.36 A (on average)

30



Fig. S3 6 and 1 AANDP bonding patterns of C; B;, (VII), with the occupation
numbers (ONs) indicated.

35x3c-2e 0 bonds 3x4c¢c-2e 0 bonds 8x5c¢c-2e mrbonds 2x7c-2e 1 bonds
ON=1.66-1.97 [e] ON=1.81-1.86 |e] ON=1.75-1.91 |e| ON=1.95 |e|



Table S1 Optimized cartesian coordinates of the GM structures of B3;™ and Bj; at

PBE0/6-311+G(d)
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