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Figure S1. Relevant - and n-molecular occupied orbitals in Cel.



Figure S2. In-plane lone pair PNBOs on the iodine atoms in Cels (isovalue is 0.02¢) obtained from

NBO analysis at the B3LYP/def2-TZVP level of theory.
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Figure S3. The absolute values of the overlap integral of in-plane lone pair PNBOs (a) and the C—C

and I-1 distances (in A) for symmetry-unique bonds (b) in Cels, Csls>*, Csls, Csls*, Cals, and C4l4>".
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Figure S4. Total (a), 7 (b) and o (c) bond current strengths profiles of CsIs™ (blue line) and CsIs* (orange

line).
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Figure S5. Total (a), 7 (b) and o (c) bond current strengths profiles of C4l4 (blue line) and C414** (orange
line).
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Figure S6. a) Top and side views of optimized structures for B;N;ls (left) and BsN;1¢** (right); b) The
absolute values of the overlap integral values of halogen in-plane lone pair PNBOs (bold numbers),
along with the B-N and I-I distances (in A) for symmetry-unique bonds in B3Nl (left) and B;N3Is**

(right).
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Figure S7. a) Total current density maps plotted 1 Bohr above the molecular plane of B3Nl (left) and
B3N;l?" (right); note that the neutral B;N3Ig is nonplanar and apparent asymmetry in its current density
distribution arises from technical limitations in visualizing current densities in nonplanar systems. b)
Profiles of total bond current strengths for B3Nl (blue line) and B3Nsl*" (orange line).
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Figure S8. a) Top and side views of optimized structures for C10Brs (left) and C10Brs>" (right); b) The
absolute values of the overlap integral values of halogen in-plane lone pair PNBOs (bold numbers),
along with the C—C and Br-Br distances (in A) for symmetry-unique bonds in CioBrg (left) and
Ci10Brs>" (right).
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Figure S9. Total current density maps plotted 1 Bohr above the molecular plane of CioBrg (a) and
C10Brs*" (b).
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Figure S10. Correlation between the difference in average I-1 distances (4d, in A) and the change in
aromaticity indices between the neutral and the oxidized forms of the molecules examined. The
Cele/Cel6*" pair is a clear outlier.
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Figure S11. Homodesmotic reactions listed in Table 4, used to evaluate the aromatic stabilization
energies of the examined compounds.



Table S1. The HOMO energy and the energies of the highest (En) and lowest (Er) occupied 6-

type molecular orbitals, as well as their difference (AE), all given in au.

molecule Enomo o-MOs
En EL AE
Cele -0.2213 -0.2213 (HOMO) -0.3249 (HOMO-7) 0.1036
Csls -0.0715 -0.1176 (HOMO-1) -0.1625 (HOMO-5) 0.0448
Caly -0.2087 -0.2788 (HOMO-2) -0.2933 (HOMO-4) 0.0145

Table S2. Bond current strengths (J, in nA T-!), EDDB (in a.u.), and Iring (in a.u.) values for

Cels** obtained using different density functionals and basis sets.

Liing EDDBF J[nA T
method
Cs Is Cs Is Cs Is
B3LYP/def2-TZVP 0.624 0.310 5.038 5.333 8.6 18.7
B3LYP/def2-SVP 0.625 0.315 5.033 5.375 8.1 15.7
B3LYP/def2-TZVPPD 0.624 0314 5.019 5.303 8.6 19.0
CAM-B3LYP/def2-TZVP 0.628 0.309 5.068 5.320 9.1 20.4
wB97xd/def2-TZVP 0.627 0.308 5.047 5.310 9.1 20.8
BP86/def2-TZVP 0.618 0.307 4.969 5.329 7.9 18.0

Table S3. Bond current strengths (J, in nA T-!), EDDB (in a.u.), and liing (in a.u.) values for BsNsls and

B3N:I¢.
J[nAT] EDDB; Trng
B:N; 1.9 3.685 0.480
B3N;ls I 0.1 0.151 20.057
B:N; 1.8 3871 0.487
2+
B3Nslg I 17.6 5.209 0.306

Table S4. Bond current strengths (J, in nA T-'), EDDB (in a.u.), and Ling (in a.u.) values for CoBrs and

C]oBI‘gH.
J [HA T-l] EDDBg Iring
CiBr Cio 8.6 6.216 0.578
10B18 Is 0.7 0.174 0.064
Cio 10.4 7.123 0.589

2+
CioBrs Is 15.1 5.772 0231




Table S5. Cartesian coordinates (in A) of the optimized geometries for studied molecules

obtained at the B3LYP/def2-TZVP level of theory.
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0.08651200
-1.15787400
-1.24443800
-0.08651100
-2.89457200
-3.11079900
-0.21591200
2.89457300
3.11079900
0.21591000

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

0.94862300 0.00000100
-0.34641400 0.00000000
0.95119100  0.00000000
-0.34256600 -0.00000100
-1.16554400 -0.00000100
2.62696800 0.00000100
-1.02890800 -0.00000200
2.62088500 0.00000300
-1.03998800 0.00000100
-3.18408300 -0.00000200

1.02503100 0.00005200
0.00000000 -0.00005300
-1.02503100 0.00005200
0.00000000 -0.00005300
0.00000000 -0.00024100
3.01843800 0.00024100
0.00000000 -0.00024100
-3.01843800 0.00024100

1.31849200 0.00000800
2.14683000 0.00003000
1.31875000 -0.00000600
0.00011600 -0.00001300
-0.00011600 -0.00001300
-1.31849200 0.00000800
-2.14683000 0.00003000
-1.31875000 -0.00000600
-4.16673400 0.00003400
-2.01021400 -0.00004600
-2.01075400 0.00000900
2.01021400 -0.00004600
4.16673400 0.00003400
2.01075400 0.00000900

0.69412100 0.11364000
1.39228900 0.14059300
0.73090600 -0.00012800
-0.73090700 0.00013000
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-1.79735200
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-1.50252800
1.50253600
3.15910000
3.15960100
1.50288500
-1.50287900
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-0.36509000
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0.27855800
-0.27869600
-1.44953900
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