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Table S1. Cartesian coordinates for the top 5 lowest-energy structures of BzMgas™ cluster at
the PBE0/6-311+G* level.

Figure S1.  Alternative optimized low-lying structures of BsMgas" cluster. Relative energies at
the PBEO0/6-311+G™ level are shown without brackets, including corrections for
the zero-point energies (ZPEs). Also shown are relative energies for top low-lying
isomers at the single-point CCSD(T)/6-311+G* (in brackets) and B3LYP/6-

311+G* (in square brackets) levels. All energies are in eV.
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Figure S2.  Calculated NICS;; data for BsMga*cluster at the PBE0/6-311+G*level. These
values are calculated at the center of a B3 triangle, as well as of a rhombic unit
between a Bs triangle and the midpoint of two vertical Mg atoms, which are
associated to o aromaticity. Other values are calculated at a distance of 1.0, 1.5,
and 2.0 A above or below the plane, which probe © aromaticity.

Figure S3.  The iso-chemical shielding surfaces (ICSSs) of B;Mg* cluster, calculated at the
boron plane, as well as at a distance of 0.5, 1.0, and 1.5 A above the plane,

respectively. A positive ICSS value indicates rt or ¢ aromaticity; and vice versa.
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Table S1. Cartesian coordinates for the top 5 lowest-energy structures of BzMga" cluster at

the PBEQ/6-311+G* level.

(a) GM, B7Mg4+ (Cs, lA')

B -1.44375200 1.60305300 0.76907200
B -0.30314300 1.09670100 1.71952700
B -1.44375200 1.60305300 -0.76907200
B -0.30314300 1.09670100 -1.71952700
B -0.03066600 0.83612600 0.00000000
B 0.87583200 0.12057100 1.43694200
B 0.87583200 0.12057100 -1.43694200
Mg -1.44375200 -0.96698000 1.41234400
Mg 2.50150800 0.86356200 0.00000000
Mg -1.44375200 -0.96698000 -1.41234400
Mg 1.12466000 -1.62825800 0.00000000
(b) LM, B:Mgs* (D2, 'A)
B 0.04142600 1.40399000 0.80764300
B -0.04142600 1.40399000 -0.80764300
B 0.00000000 0.00000000 -1.62073900
B 0.04142600 -1.40399000 -0.80764300
B -0.04142600 -1.40399000 0.80764300
B 0.00000000 0.00000000 1.62073900
B 0.00000000 0.00000000 0.00000000
Mg 2.37745600 -0.93313500 1.01522900
Mg 2.37745600 0.93313500 -1.01522900
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(c) Structure 3, B;Mg4* (Cs, 1A")
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(d) Structure 4, BsMgs* (Cs, *A’)
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(e) Structure 5, B/Mgs* (Cy, tA)
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Figure S1. Alternative optimized low-lying structures of B7Mgs" cluster. Relative energies at
the PBEO/6-311+G™ level are shown without brackets, including corrections for
the zero-point energies (ZPEs). Also shown are relative energies for top low-lying
isomers at the single-point CCSD(T)/6-311+G* (in brackets) and B3LYP/6-

311+G™* (in square brackets) levels. All energies are in eV.
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Figure S2. Calculated NICS; data for B;Mgas*cluster at the PBE0/6-311+G*level. These
values are calculated at the center of a Bs triangle, as well as of a rhombic unit
between a Bs triangle and the midpoint of two vertical Mg atoms, which are

associated to o aromaticity. Other values are calculated at a distance of 1.0, 1.5,

and 2.0 A above or below the plane, which probe = aromaticity.

S7



Figure S3. The iso-chemical shielding surfaces (ICSSs) of BsMg" cluster, calculated at the
boron plane, as well as at a distance of 0.5, 1.0, and 1.5 A above the plane,

respectively. A positive ICSS value indicates rt or ¢ aromaticity; and vice versa.
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