TABLE 1 Bond lengths (Å) of C=C in the nine monomers optimized at the B3LYP-D3/6-311++G(d,p) and B3LYP-D3/def2-tzvp levels of theory.  
	Monomer
	B3LYP-D3/
6-311++G(d,p)
	B3LYP-D3/
def2-tzvp
	Crystala
	Abs. dev.1b
	Abs. dev.2c
	Abs. devd

	1
	1.331
	1.326
	1.291
	0.040
	0.036
	0.004

	2
	1.330
	1.326
	1.247
	0.083
	0.079
	0.004

	3
	1.327
	1.323
	1.301
	0.026
	0.022
	0.004

	4
	1.329
	1.325
	1.333
	0.004
	0.008
	0.004

	5
	1.328
	1.324
	1.316
	0.012
	0.009
	0.003

	6
	1.328
	1.324
	1.309
	0.019
	0.016
	0.003

	7a
	1.338
	1.334
	1.329
	0.009
	0.005
	0.004

	7b
	1.330
	1.326
	1.313
	0.017
	0.013
	0.004

	8
	1.326
	1.322
	1.323
	0.003
	0.002
	0.004

	Average           \              \               \
	0.024
	0.021
	0.004


afrom Ref. [29].
bthe bond length deviations between the values optimized at the B3LYP-D3/6-311++G(d,p) level of theory and the values in the crystal structures.
cthe bond length deviations between the values optimized at the B3LYP-D3/def2-tzvp level of theory and the values in the crystal structures.
dthe bond length deviations between the values optimized at the B3LYP-D3/6-311++G(d,p) and the values optimized at the B3LYP-D3/def2-tzvp level of theory, respectively.
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TABLE 2 The electrostatic potential (Vs,max, kJ·mol-1) on iodine atoms in the nine monomers calculated at the B3LYP-D3/6-311++G(d,p) level of theory.
	Monomer
	I1(Vs,max )
	I2(Vs,max )

	1
	16.33
	16.30

	2
	17.27
	17.42

	3
	20.08
	19.17

	4
	21.12
	19.83

	5
	22.87
	20.45

	6
	22.32
	20.11

	7a
	14.96
	16.77

	7b
	15.18
	18.81

	8
	27.30
	27.29


I1 far away from benzene ring.
I2 near benzene ring.
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TABLE 3 Noncovalent bond lengths (Å) in the six dimers optimized at the B3LYP-D3/6-311++G(d,p) and B3LYP-D3/def2-tzvp levels of thery as well as the values in crystal structures.
	Dimer
	Noncovalent
Bond
	B3LYP-D3/
6-311++G(d,p)
	B3LYP-D3/
def2-tzvp
	Crystala
	Abs. dev. 1b
	Abs. dev. 2c

	2
	I1…I18
	3.886
	3.825
	3.884
	0.002 
	0.059 

	
	I18…H38
	3.244
	3.193
	3.166
	0.078 
	0.027 

	3
	I2…I17
	4.426
	4.404
	4.486
	0.060 
	0.082 

	
	I2…C27(π)
	3.715
	3.708
	3.573
	0.142 
	0.135 

	
	I17…C12(π)
	3.713
	3.706
	3.573
	0.140 
	0.133 

	5
	I2…I23
	4.380
	4.174
	4.201
	0.179 
	0.027 

	
	I2…O25
	3.108
	3.314
	3.143
	0.035 
	0.171 

	
	I23…C11(π)
	3.605
	3.529
	3.372
	0.233 
	0.157 

	6
	I1…I27
	4.328
	4.172
	4.261
	0.067 
	0.089 

	
	I27…O3
	3.429
	3.250
	3.498
	0.069 
	0.248 

	
	I1…C33(π)
	3.662
	3.504
	3.529
	0.133 
	0.025 

	7b
	I1…I35
	4.242
	4.247
	4.265
	0.023 
	0.018 

	
	I35…C16(π)
	3.645
	3.688
	3.441
	0.204 
	0.247 

	
	I1…H53
	3.420
	3.456
	3.683
	0.263 
	0.227 

	
	I1…H60
	3.159
	3.150
	3.195
	0.036 
	0.045 

	
	I1…H65
	3.237
	3.249
	3.422
	0.185 
	0.173 

	8
	I12…O33
	3.070
	3.027
	3.005
	0.065 
	0.022 

	
	I12…C19(π)
	3.770
	3.693
	3.662
	0.108 
	0.031 

	
	I30…H9
O15…O32
	3.639
3.322
	3.763
3.233
	3.763
3.233
	0.124 
0.089
	0.000 
0.000

	Average     \            \            \          \
	0.123
	0.101


afrom Ref. [29].
bthe halogen bond length deviations between the values optimized at the B3LYP-D3/6-311++G(d,p) level of theory and the values in crystal structures.
cthe halogen bond length deviations between the values optimized at the B3LYP-D3/def2-tzvp level of theory and the values in crystal structures.


TABLE 4 Interaction energies (kJ·mol-1) of the six dimers computed at the B3LYP-D3/6-311++G(d,p) and B3LYP-D3/def2-tzvp levels of theory with BEES energy (kJ·mol-1). 
	Dimer
	B3LYP-D3/6-311++G(d,p)
	B3LYP-D3/def2-tzvp

	
	Crystal
	Optimized
	Crystalc
	Optimized

	
	E_Int
	E_BSSE
	E_Int
	E_BSSE
	E_Int
	E_BSSE
	E_Int
	E_BSSE

	[bookmark: _Hlk37945506]2
	-9.58
	0.94
	-11.67
	1.00
	-11.77
	0.18
	-12.57
	0.17

	3
	-30.37
	3.27
	-31.04
	3.19
	-32.13
	0.87
	-32.16
	1.20

	5
	-29.44
	3.06
	-34.19
	3.25
	-32.02
	1.31
	-31.79
	1.22

	6
	-24.59
	2.65
	-29.86
	3.35
	-26.45
	0.95
	-27.00
	1.30

	7b
	-28.12
	3.88
	-27.52
	3.90
	-30.41
	1.40
	-29.86
	1.32

	8
	-36.75
	5.00
	-44.55
	5.84
	-39.09
	2.10
	-39.95
	2.16




TABLE 5 Natural bond orbital (NBO) analysis at the B3LYP-D3/6-311++G(d,p) level of theory for crystal and optimized dimers. 
	Dimer
	Crystal
	Optimized at the B3LYP-D3/6-311++G(d,p)

	
	E(2)
	∆q
	 E(2)
	∆q

	2
	11.33
	0.022
	13.08
	0.024

	3
	0
	0
	0
	0

	5
	0.67
	0.006
	0.25
	0.001

	6
	4.38
	0.008
	5.81
	0.005

	7b
	13.88
	0.006
	15.80
	0.006

	8
	14.84
	0.019
	12.24
	0.018




TABLE 6 Topological properties (au) of BCPs in the six dimers computed at the B3LYP-D3/6-311++G(d,p) level of theory.
	Dimer
	Bond
	ρ(b)
	2ρ(b)
	Vb
	Gb
	Hb
	- Gb / Vb

	2
	I1…I18
	0.008
	0.022 
	-0.004 
	0.005 
	0.001 
	1.224 

	
	I18…H38
	0.006 
	0.017 
	-0.003 
	0.003 
	0.001 
	1.255 

	3
	I2…I17
	0.003
	0.010 
	-0.001 
	0.002 
	0.001 
	1.422 

	
	I2…C27(π)
	0.007
	0.021 
	-0.003 
	0.004 
	0.001 
	1.270 

	
	I17…C12(π)
	0.007
	0.021 
	-0.003 
	0.004 
	0.001 
	1.270 

	5
	I2…I23
	0.005
	0.015 
	-0.002 
	0.003 
	0.001 
	1.316 

	
	I2…O25
	0.010
	0.038 
	-0.007 
	0.008 
	0.001 
	1.184 

	
	I23…C11
	0.009
	0.026 
	-0.005 
	0.006 
	0.001 
	1.218 

	6
	I1…I27
	0.005 
	0.013 
	-0.002 
	0.003 
	0.001 
	1.330 

	
	I1…C33(π)
	0.008 
	0.021 
	-0.003 
	0.004 
	0.001 
	1.293 

	
	I27…O3
	0.006 
	0.021 
	-0.004 
	0.004 
	0.001 
	1.204 

	7b
	I1…I35
	0.005 
	0.013 
	-0.002 
	0.003 
	0.001 
	1.322 

	
	I35…C16(π)
	0.009 
	0.025 
	-0.004 
	0.005 
	0.001 
	1.279 

	
	I1…H53
	0.002 
	0.007 
	-0.001 
	0.001 
	0.000 
	1.377 

	
	I1…H60
	0.005 
	0.014 
	-0.002 
	0.003 
	0.001 
	1.255 

	
	I1…H65
	0.003 
	0.010 
	-0.002 
	0.002 
	0.000 
	1.276 

	8
	I12…C19(π)
	0.006 
	0.018 
	-0.003 
	0.004 
	0.001 
	1.268 

	
	I12…O33
	0.015 
	0.048 
	-0.010 
	0.011 
	0.001 
	1.103 

	
	I30…H9
	0.002 
	0.006 
	-0.001 
	0.001 
	0.000 
	1.452 

	
	O15…O32
	0.004 
	0.018 
	-0.003 
	0.004 
	0.001 
	1.212 
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