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Table S1. E-M bond lengths (in A) obtained at the non-relativistic (NR), scalar (SR) and
spin-orbit (SO) relativistic (ZORA)/BP86/TZ2P level.

E-M E-H

NR SR SO | NR SR SO

CeHe 141 141 140|108 1.08 1.09
CiNsHs 134 134 134 |1.12 1.12 1.09
GPsHs 172 1.72 174 | 1.13 1.13 1.10
CsAs;H; 1.86 1.86 1.86|1.10 1.10 1.10
CsSbsHs  2.06 2.06 2.06 | 1.10 1.10 1.10
CsBisHs 214 2.15 2.15|1.09 1.10 1.10
SisNsHs  1.70 1.70 1.66 | 1.51 1.50 1.48
SisPsHs  2.15 215 2.15(1.49 149 149
SizAssHs 2.26 226 226|150 1.50 1.50
Si3SbsH; 248 2.48 248 |1.50 1.50 1.50
SizBisHs  2.55 2.56 2.57 150 1.51 1.51
GesNsH; 1.79 1.79 1.79 | 1.54 1.53 1.53
GesPsH; 2.23 222 222|1.55 155 1.55
GesAssH; 2.33 233 233 |1.56 1.55 1.55
GesSbsHs 2.54 2.53 253 |1.56 156 1.56
GesBizHs 2.60 2.61 2.63|156 1.56 1.57
Sn;NsH;  2.01 2.01 2.01|1.74 1.72 1.72
Sn;PsHs 243 242 242 |1.74 1.74 1.73
Sn;As;Hs 2.53 252 252 1.75 1.74 1.74
Sn;SbsHs  2.72 271 2.72 | 1.75 1.74 1.74
Sn;BisH; 278 2.79 283 | 1.75 1.75 1.76
PbsNsH; 2.09 2.11 211|178 1.79 1.78
PbsPsH;  2.50 2.50 250 | 1.78 1.81 1.80
PbsAs;Hs 259 2.60 259 |1.78 1.81 1.80
PbsSbsH3 2.77 2.79 2.79|1.78 1.82 1.81
PbsBizH; 2.83 2.87 292 |1.78 1.82 1.83

System




Table S2. Ionization potential (IP), electron affinity (EA) and Mulliken electronegativity (y)
values (in eV) at the non-relativistic (NR), scalar (SR) and spin-orbit (SO) relativistic
(ZORA)/BP86/TZ2P level.

NR SR SO

IP EA y IP EA y IP EA ¢
C 11.0 09 59[11.0 09 59[11.0 09 59
Si 79 1.1 45|78 11 45|79 1.1 45
Ge 7.6 1.1 44|76 1.1 43|77 10 43
Sn 7.1 12 4270 1.1 41|73 09 41
Pb 69 12 41|67 1.1 39|75 04 39
N 137 17 77137 17 77[137 17 77
P 98 20 59|98 20 59|98 20 59
As 93 19 5693 19 56/[91 18 54
Sb 85 20 52|85 19 52|81 16 49
Bi 82 20 51|81 18 49|71 1.1 41

Atom




Table S3 NICS(1),, values obtained at the non-relativistic (NR), scalar (SR) and spin-orbit

(SO) relativistic (ZORA)/BP86/TZ2P level.

NICS(1)zz (ppm)
NR SR SO
CsHs -28.15 -28.17 -28.55
CsN3Hs  -25.02 -25.02 -24.86
CsPsHs  -21.89 -21.88 -21.94
CsAssHz  -20.12 -20.26 -20.24
CsSbsHs  -15.08 -15.47 -15.05
C:BisHz  -12.56 -13.80 -9.17
SisN3H;  -4.38 -432 -1.64
SisPsHs  -7.52  -7.43 -7.42
SizAssH;  -7.23  -7.13  -7.03
Si3SbsH;  -9.11 -8.92 -8.06
Si;BisH;  -938 -892 -1.15
GesNsH;  -0.86  -0.60 -0.58
GesPsHs  -740 -722 -7.18
GesAssHz  -6.80 -6.55 -6.40
GesSbsHs  -7.75 -7.30 -6.16
Ge;BisH;  -836 -699 2.59
SnsN3Hz  3.92 4.84 4.87
Sn;PsHs  -1.54 -1.22 -1.13
SnzAszH;  -1.78 -145 -1.28
Sn3SbsH3  -3.16 -2.55 -1.47
Sn3;BisH; -425 -2.51 6.26
PbsNsHz  6.09 10.50 10.33
PbsPsHs  0.60 2.60 2.81
PbsAs;Hz  0.45 2.26 2.48
PbsSbsH;  -0.62 1.52 2.82
PbsBisHs -1.34 1.69 10.25

System




Table S4. Diatropic (Dia) and paratropic (Para) contributions of the ring current for all
pnictogen benzene analogues using BP86 with a relativistic triple-¢ quality basis set
augmented with diffuse functions. Relativistic effects are treated with the four-component

Dirac equation through scalar and spin-orbit effects.

NR SR SO

Dia Para Dia Para Dia Para

CeHs 16.7 -49 167 -49 |16.7 -4.9

CsNsHz 148 -53 (148 -53 (148 -53
CsPsHz 153 -45 (152 -45 (153 45
CsAs3H; 654 -54.3|65.4 -54.3(65.7 -54.5
CsSbsH3z 154 -45 (155 -45 (156 -4.8
Cs:BisHz 14.8 -44 155 -42 140 -5.7
SizNsHz 6.2 -39 |62 -39|62 -39
Si;PsHs  10.7 -43 [10.6 -43 [10.6 -4.3
SisAssHz 11.7 -44 |11.6 43 |11.7 -4.5
Si3SbsHs 13.7 -44 |13.6 -42 |13.8 -4.8
Si;BisHs 14.2 -43 [14.0 42 |11.8 -6.5
GesN3H; 81 -55(81 -56 |81 -56
GesPsHs 122 -5.1 [12.0 -5.0 |12.1 -5.1
GesAssHz 12.8 -5.0 [12.6 -49 |12.7 -5.1
GesSbsH; 14.2 4.8 [13.8 -4.7 |13.8 -53
Ge;BisH; 143 4.8 |13.7 -4.6 |[103 -7.0
SnsN3H3 83 -62 |82 -65|82 -6.6
SnsPsH; 12.1 -59 |11.8 -59 |11.8 -5.9
SnzAs3H; 12,7 -5.8 |12.2 -5.7 | 123 -5.8
Sn3SbsH3 14.0 -5.6 |13.3 -54 132 -5.8
SnsBizH3 15.1 -5.2 (132 -53 (93 -6.7
PbsNsH; 85 -68 |74 -76|7.8 -7.9
PbsPsH3 12.7 -6.5|11.3 -63 |11.3 -6.5
PbsAs;Hz 132 -64 |11.5 -6.0 |11.6 -6.2
PbsSbsH; 14.5 -6.4 |12.2 -5.7 |11.7 -6.0
PbsBisH; 143 -6.0 |[11.6 -55| 7.0 -6.7

System




Figure S1. Plot of the electron-density difference between SO (relativistic) and NR (nonrelativistic)
calculations of Pb3BisHs: positive (blue) and negative (red) values, show increase and depletion in
the electron density. Electron- density calculations were performed on the geometry of the neutral

species. Bond lengths are almost similar in SO and NR computations.



CARTESIAN COORDINATES AT ZORA/BP86/TZ2P LEVEL INCLUDING SPIN-
ORBIT RELATIVISTIC EFFECTS
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Bi  -1.159564000
C  -1.935861000
H 1.517994000
H 1.517994000
H  -3.035988000
Si3N3H;
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Si 0.803866000
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Si 0.803866000

N  -0.856794000
Si -1.607733000

H  -3.087673000
H 1.543837000
H 1.543837000
Si3P3H3

P 1.167260000

Si -0.950168000

P -2.334564000

Si -0.950168000

P 1.167260000

Si 1.900350000

H 3.393299000
H  -1.696634000
H  -1.696634000
SizAs;Hs

As 1.232815000
Si -0.987017000
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As 1.232815000
Si 1.974043000

H 3.472169000
H -1.736057000
H -1.736057000
Si3SbsHj3

Sb -1.353209000
Si 1.075722000

Sb 2.706417000
Si 1.075722000

Sb -1.353209000
Si -2.151444000

H  -3.653171000
H 1.826586000
H 1.826586000
Si3Bi3Hs

Bi  -1.411352000
Si 1.107853000

Bi  2.822703000

Si 1.107853000

Bi  -1.411352000
Si -2.215706000

H  -3.724502000
H 1.862251000

H 1.862251000

GesN3H3

N -0.932904000
Ge  0.850422000
N 1.865807000
Ge  0.850422000
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-0.932904000

Ge -1.700844000
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H 1.615883000
Ges;PsHs
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P -1.206349000
Ge -1.962192000
H  -3.508020000
H 1.754010000
H 1.754010000
GesAssH3

As  -1.267852000
Ge  1.016786000
As  2.535705000
Ge  1.016786000
As  -1.267852000
Ge -2.033571000
H  -3.585990000
H 1.792995000
H 1.792995000
GesSbsHs

Sb -1.383819000
Ge  1.096204000
Sb 2.767638000
Ge  1.096204000

-1.615837000
0.000000000
0.000000000
-2.798792000
2.798792000

2.089457000
1.699308000
0.000000000
-1.699308000
-2.089457000
0.000000000
0.000000000
-3.038035000
3.038035000

2.195985000
1.761124000
0.000000000
-1.761124000
-2.195985000
0.000000000
0.000000000
-3.105559000
3.105559000

2.396845000

1.898681000
0.000000000
-1.898681000

0.000000000
0.000000000
0.000000000
0.000000000
0.000000000

0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000

0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000

0.000000000
0.000000000
0.000000000
0.000000000
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Sn3N3Hj3
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N  -1.048684000
Sn  -1.898978000
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P -1.317055000

Sn  -2.128228000
H  -3.862959000
H 1.931480000

H 1.931480000

Sn3As;H3

As  -1.376134000
Sn  1.096082000
As  2.752268000
Sn  1.096082000
As  -1.376134000
Sn  -2.192164000
H  -3.933192000
H 1.966596000
H 1.966596000
Sn3Sb;H;

Sb -1.489456000
Sn  1.169052000
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Sn 1.169052000
Sb -1.489456000
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H  -4.082147000
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Bi  3.116417000
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Bi  -1.558208000
Sn  -2.393459000
H  -4.150665000
H 2.075332000
H 2.075332000
PbsN;3H3

N  -1.109952000
Pb  0.989649000
N 2.219903000
Pb  0.989649000
N  -1.109952000
Pb  -1.979298000
H  -3.762768000
H 1.881384000
H 1.881384000
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P -1.359237000

Pb 1.095459000
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