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Supporting information
Is © halogen bonding or lone pair---w interaction formed
between borazine and some halogenated compounds?

Hongying Zhuo, Qingzhong Li*, Wenzuo Li, Jianbo Cheng
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Fig. S1. Molecular electrostatic potentials of benzene. Color ranges, in eV, are: red,

greater than 0.02; yellow, between 0.02 and 0.01; green, between 0.01 and 0; blue, less

than 0
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Fig. S2 Other possible structures between 1 and halogenated molecules
In Figure S2, other possible structures between 1 and halogenated molecules are
shown. The halogen atom in 1-BrCF3 and 1-BrCCH-1 complexes acts as the Lewis base

to form a hydrogen bond with the hydrogen on NH group and as the Lewis acid to form
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a halogen-hydride halogen bond with the hydrogen on BH group simultaneously. For
1-BrCCH-2 complex, only a halogen-hydride halogen bond is present and its interaction
energy is about -5 kJ/mol. For 1-FCN complex, three interactions are possible: the
N---H interaction between the H atom in 1 and the N atom in FCN, the C:-*N
interaction between the N atom in 1 and the C atom in FCN, and the F---x interaction
between the eclectron-deficient © center in 1 and the F atom in FCN. Even so, its

interaction energy is -8.57 kJ/mol. Clearly, it is more stable than 1-FCN-a complex.
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Fig. S3 Optimized structures of 1-XY (X = F, Cl, Br, and I) complexes
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Table S1 The SAPT analysis of the interaction energy of the a type complexes. All values are given in kJ/mol.

1-FF-a 1-CIF-a 1-BrF-a 1-FCN-a 1-CICN-a 1-BrCN-a 1-FCCH-a 1-CICCH-a 1-BrCCH-a 1-FCF;-a 1-CICF;-a 1-BrCF;-a
EUY) 555 -1121 -17.99 -698  -8.28 1422 -0.65 -5.85 -11.23 -1.69 -6.93 -12.06
L, 054 080 -148 090  -1.00 -1.53 -0.90 -1.21 -1.78 -0.71 -0.86 -1.32
E,, 501 -12.01 -1947 -788  -9.28 1575 -1.55 -7.06 -13.01 -2.40 -7.79 -13.38
E") 9.16 1454 2263 2574  13.66 21.10 731 12.64 19.80 7.39 11.85 18.05
E" 028 010 038 0.4 0.00 0.35 -0.31 -0.01 0.34 -0.27 0.05 0.38
E"™) 197 220 3.1 1.88 1.96 2.66 1.80 1.93 2.56 1.66 1.69 2.30
E,, 10.85 1684 2612 2776 15.62 24.11 8.80 14.56 22.70 8.78 13.59 20.73
EX). -679 943 2143 686  -67.0  -1600  -2.18 -5.28 -13.07 222 -5.45 -13.00
EX ., 207 708 1583 623 5.63 13.01 2.00 4.86 11.40 225 470 10.69
(E® 084 135 335  -125  -145 -3.24 -0.54 -1.37 -3.05 -0.62 -1.23 -2.70
E 025 102 247 113 1.22 2.64 0.51 1.25 2.67 0.63 1.06 221
E,, 531 268  -648  -0.75  -130 -3.59 -0.21 -0.54 -2.05 0.04 -0.92 -2.80
EY) 3.69 985  -1436 -1549  -1086  -1552  -5.60 -10.67 -15.25 -5.02 -9.87 -14.12
EX) . 060 091 145 228 1.00 1.56 0.46 1.01 1.62 0.42 0.88 1.37
E,, 3.09 -894  -1291 -1321  -9.86 1396 -5.14 -9.66 -13.63 -4.60 -8.99 -12.75
SE[f 035 -192 393 -159  -0.96 -2.19 -0.38 -0.74 -1.65 -0.36 -0.81 -1.88
ESTTO 691 2796  -13.88  4.90 -5.55 1004 133 -3.30 -6.73 1.11 -4.83 -9.08
ESPTE 791 871 -16.67 433 -5.78 1138 1.52 -3.44 -7.64 1.46 -4.92 -10.08

nt
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Table S2 The SAPT analysis of the interaction energy of the b type complexes. All values are given in kJ/mol.

1-FF-b 1-CIF-b 1-BrF-b 1-CICN-b 1-BrCN-b 1-CICCH-b 1-BrCCH-b 1-CICF3-b 1-BrCFs-b

EYY 2126 -62.71  -106.03 -11.01  -23.63  -8.44 -19.11 -9.21 -18.70
EY) 336 081 099  -0.99 -1.20 -1.26 -1.66 -0.91 -1.20
E,, 2462 -61.90 -105.04 -12.00 2483  -9.70 -20.77 -10.12 -19.90
EY) 4042 9215 14072 1772 32.09 16.82 29.25 15.81 26.30
EY 013 062 08  0.02 0.50 0.01 0.47 0.08 0.54
E®) 6.14 838 1339 239 3.76 2.41 3.56 2.11 3.20
E., 46.69 101.15 15493 20.13 36.35 19.24 33.28 18.00 30.04
EZ) 1118 -11459 -293.51 -11.07  -3854 928 -31.14 -8.91 -28.23
EX ., 753 9934 25208 9.70 33.50 8.60 28.01 7.94 24.51
E®) 189 -11.05  -30.74 2,12 -6.52 -2.05 -5.91 -1.80 -5.06
E® 128 958 264 1.86 5.67 1.89 5.32 1.60 439
E,, 426 1672 -4577  -1.63 -5.89 -0.84 -3.72 -1.17 -4.39
E -10.11 256 -36.98  -12.13 -18.27 -12.07 -17.87 -11.22 -16.46
EX) . 188 474 693 1.30 2.22 1.37 2.28 1.19 1.91
E,, 823 -20.86 -30.05 -10.83  -16.05  -10.70 -15.59 -10.03 -14.55
SE 098 2448 -3437 -1.52 -4.39 -1.21 -3.23 -1.31 -3.71
ESPTO 727 665  -36.81  -5.47 12,63 -2.99 -8.95 -4.40 -10.70

nt

ESPT2 8 60 2281  -60.30 -5.85 -14.81 -3.21 -10.03 -4.63 -12.51

nt
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In Tables S1 and S2, the following formulas have been used to calculate the components of the interaction energies.

Eelst = EE/I\,O) + Efll\fZ)
Eexch = E(l(;),) + E(l? + E(lf)

E,,=E2) +EX B g

ind ,resp ex—ind ,r ind ex—ind"

E,, =EX +E)

sp — disp exch—disp

ESAPT0 _ p(10) | p(10) | p(20) L p(20) L p(20) | p(20)
nt

elst exch ind ,resp ex—ind ,r disp exch—disp

Eiifpn _ Eii/tnpro +E@ L) L g
elst xch

)4 ES +EP) + SEN

o exch ex— Int,r

5E.HF _ E.HF _E(IO) _E(IO) _E(zo) _E(zo)

int,r int elst exch ind ,resp ex—ind ,r
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