	structure
	ν (C1=C4)A
ν(C10=12)A
	I (C1=C4)A
I(C10=12)A
	ν (C1=C4)B
ν(C10=12)B
	I (C1=C4)B
I(C10=12)B

	 BCH
	1601
	0.379
	1562
	10

	(BCH)Na+
	1580
	4
	1542
	3

	(BCH)Na(H2)1+  
	1580
	4
	1543
	3

	(BCH)Na(H2)2+  
	1580
	4
	1543
	3

	(BCH)Na(H2)3+  
	1582
	3
	1545
	3

	(BCH Na(H2)4+  
	1582
	3
	1545
	3

	(BCH)Na(H2)5+  
	1583
	3
	1546
	3

	(BCH)Na(H2)6+  
	1583
	3
	1546
	3

	(BCH)Na(H2)7+  
	1583
	3
	1547
	3

	(BCH)Na(H2)8+  
	1584
	3
	1548
	3

	(BCH)Na(H2)9+  
	1584
	3
	1548
	3

	(BCH)Na(H2)10+  
	1584
	3
	1548
	2

	(BCH)Na(H2)11+  
	1584
	3
	1548
	3

	(BCH)Na(H2)12+  
	1584
	3
	1548
	3

	(BCH)Na(H2)13+  
	1584
	3
	1548
	3
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Table S2. Unscaled vibrational and infrared frequencies (cm-1) with corresponding intensities (values given in parenthesis, km mol-1) for complexes.
	structure
	ν(Na-H)
	I(Na-H)
	ν[Na-(BCH)]
	I[Na-(BCH)]

	(BCH)Na+
	-
	-
	166
	38

	(BCH)Na (H2)1+  
	304
	15
	159
	31

	(BCH)Na(H2)2+  
	291
	14
	159
	29

	(BCH)Na(H2)3+  
	284
	12
	157
	28

	(BCH)Na(H2)4+  
	278
	11
	154
	27

	(BCH)Na(H2)5+  
	248
	3
	146
	25

	(BCH)Na(H2)6+  
	250
	3
	148
	24

	(BCH)Na(H2)7+  
	250
	5
	151
	16

	(BCH)Na(H2)8+  
	254
	6
	139
	14

	(BCH)Na(H2)9+  
	254
	5
	139
	14

	(BCH)Na(H2)10+  
	260
	7
	140
	16

	(BCH)Na(H2)11+  
	268
	7
	142
	18

	(BCH)Na(H2)12+  
	271
	7
	142
	21

	(BCH)Na(H2)13+  
	275
	7
	143
	23
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	Structure
	H5-Na
	H6-Na
	H11-Na
	H13-Na
	C1-Na
	C4-Na
	C10-Na
	C12-Na
	C1-H5
	C4-H6
	C10-H11
	C12-H13

	 BCH
	-
	-
	-
	-
	-
	-
	-
	-
	1.0843
	1.0843
	1.0843
	1.0843

	(BCH)Na+
	3.1518
	3.1516
	3.1515
	3.1515
	2.7978
	2.7979
	2.7978
	2.7978
	1.0869
	1.0869
	1.0869
	1.0869

	(BCH)Na(H2)1+
	3.1514
	3.1515
	3.1512
	3.1512
	2.7999
	2.7999
	2.8000
	2.8000
	1.0869
	1.0869
	1.0869
	1.0869

	(BCH)Na(H2)2+
	3.1513
	3.1549
	3.1503
	3.1550
	2.8038
	2.8058
	2.8037
	2.8056
	1.0868
	1.0869
	1.0869
	1.0868

	(BCH)Na(H2)3+
	3.1726
	3.1412
	3.1736
	3.1411
	2.8230
	2.8039
	2.8232
	2.8039
	1.0867
	1.0868
	1.0868
	1.0869

	(BCH)Na(H2)4+
	3.1650
	3.1623
	3.1644
	3.1615
	2.8256
	2.8241
	2.8241
	2.8225
	1.0866
	1.0366
	1.0867
	1.0867

	(BCH)Na(H2)5+
	2.8960
	2.9008
	2.8989
	2.9003
	2.4551
	2.4568
	2.4545
	2.4562
	1.0864
	1.0866
	1.0867
	1.0866

	(BCH)Na(H2)6+
	3.1916
	3.1839
	3.1954
	3.1939
	2.8656
	2.8617
	2.8696
	2.8667
	1.0863
	1.0865
	1.0865
	1.0866

	(BCH)Na(H2)7+
	3.1476
	3.1909
	3.1888
	3.2325
	2.8372
	2.8622
	2.8649
	2.8886
	1.0869
	1.0864
	1.0864
	1.0865

	(BCH)Na(H2)8+
	3.1462
	3.1835
	3.2178
	3.2522
	2.8402
	2.8609
	2.8904
	2.9099
	1.0866
	1.0864
	1.0862
	1.0863

	(BCH)Na(H2)9+
	3.1484
	3.1866
	3.2190
	3.2530
	2.8432
	2.8636
	2.8931
	2.9119
	1.0866
	1.0864
	1.0862
	1.0863

	(BCH)Na(H2)10+
	3.1439
	3.1800
	3.2224
	3.2541
	2.8401
	2.8586
	2.8945
	2.9120
	1.0865
	1.0864
	1.0862
	1.0863

	(BCH)Na(H2)11+
	3.1394
	3.1823
	3.2221
	3.2600
	2.8381
	2.8604
	2.8956
	2.9165
	1.0865
	1.0864
	1.0862
	1.0862

	(BCH)Na(H2)12+
	3.1406
	3.1828
	3.2236
	3.2604
	2.8401
	2.8621
	2.8971
	2.9174
	1.0865
	1.0864
	1.0862
	1.0863

	(BCH)Na(H2)13+
	3.1492
	3.1864
	3.2237
	3.2615
	2.8400
	2.8625
	2.8959
	2.9172
	1.0865
	1.0864
	1.0862
	1.0863


 Table S3. Bond lengths (Å) of free and bicycle [2.2.1] hepta-2,5-diene (BCH), Na+, and nH2 (n=1-13) molecules at the MP2/6-311++G(d,p) computational level complexes








Table  S4. Topological parameters for fully optimized systems analyzed at MP2/6-311++G(d, p)
	Cluster

	Bond 
	
	2
	-GC
	VC  
	gc/vc
	Hc

	(BCH)Na+  
	Na -(C1-C4)
	0.0114
	-0.0125
	0.0104
	0.0082
	1.2682
	0.0022

	
	Na -(C10-C12)
	0.0114
	-0.0125
	0.0104
	0.0082
	1.2682
	0.0022

	(BCH)Na(H2)1+  
	Na-(h17-h18)
	0.0075
	-0.0098
	0.0077
	0.0055
	1.1381
	0.0132

	
	Na-(C1-C4)
	0.0114
	-0.0125
	0.0103
	0.0151
	1.2601
	0.0185

	
	Na-(C10-C12)
	0.0114
	-0.0125
	0.0103
	0.0082
	1.2610
	0.0185

	(BCH)Na(H2)2+  
	Na-(H17-H18)
	0.0069
	-0.0093
	0.0072
	0.0051
	1.4040
	0.0124

	
	Na-(H19-20)
	0.0069
	-0.0092
	0.0071
	0.0050
	1.4080
	0.0122

	
	Na-(C1-C4)
	0.0112
	-0.0123
	0.0102
	0.0080
	1.2620
	0.0182

	
	Na-(C10-C12)
	0.0112
	-0.0123
	0.0102
	0.0080
	1.2620
	0.0183

	(BCH)Na(H2)3+  
	Na-(H17-H18)
	0.00674
	-0.0090
	0.0070
	0.0049
	1.4141
	0.0119

	
	Na-(H19-H20)
	0.0067
	-0.0091
	0.0070
	0.0050
	1.4141
	0.0121

	
	Na-(H21-H22)
	0.0063
	-0.0087
	0.0067
	0.0046
	1.4391
	0.0113

	
	Na-(C10-C12)
	0.0110
	-0.0121
	0.0100
	0.0079
	1.2651
	0.0179

	
	Na-(C1-C4)
	0.0110
	-0.0121
	0.0100
	0.0079
	1.2661
	0.0179

	(BCH)Na(H2)4+  
	Na-(H17-H18)
	0.0065
	-0.0088
	0.0068
	0.0047
	1.4221
	0.0116

	
	Na-(H19-H20)
	0.0064
	-0.0087
	0.0067
	0.0047
	1.4261
	0.0114

	
	Na-(H21-H22)
	0.0060
	-0.0082
	0.0062
	0.0043
	1.4461
	0.0106

	
	Na-(H23-H24)
	0.0060
	-0.0082
	0.0062
	0.0043
	1.4454
	0.0106

	
	Na-(C10-C12)
	0.0107
	-0.0118
	0.0097
	0.0077
	1.2681
	0.0174

	
	Na-(C1-C4)
	0.0107
	-0.0118
	0.0097
	0.0076
	1.2671
	0.0174

	(BCH)Na(H2)5+  
	Na-(H17-H18)
	0.0050
	-0.0070
	0.0051
	0.0032
	1.4842
	0.0090

	
	Na-(H19-H20)
	0.0063
	-0.0087
	0.0066
	0.0045
	1.4361
	0.0108

	
	Na-(H21-H22)
	0.0063
	-0.0082
	0.0062
	0.0044
	1.4371
	0.0112

	
	Na-(H23-H24)
	0.0058
	-0.0110
	0.0054
	0.0038
	1.4723
	0.0080

	
	Na-(C10-C12)
	0.0148
	-0.0111
	0.0089
	0.0071
	1.2675
	0.0160

	(BCH)Na(H2)6+  
	Na -(H17-H18)
	0.0050
	-0.0069
	0.0052
	0.0035
	1.4847
	0.0085

	
	Na-(h21-h22)
	0.0063
	-0.0086
	0.0066
	0.0046
	1.4341
	0.0113

	
	Na-(h19-h20)
	0.0060
	-0.0082
	0.0063
	0.0043
	1.4461
	0.0106

	
	Na -(H27-H28)
	0.0050
	-0.0068
	0.0051
	0.0034
	1.4861
	0.0085

	
	Na-(C10-C12)
	0.0098
	-0.0107
	0.0088
	0.0069
	1.2671
	0.0158

	
	Na-(C1-C4)
	0.0099
	-0.0108
	0.0089
	0.0070
	1.2681
	0.0161

	(BCH)Na(H2)7+  
	Na-(h27-h28)
	0.0049
	-0.0067
	0.0050
	0.0033
	1.4924
	0.0084

	
	Na-(h19-h20)
	0.0056
	-0.0078
	0.0059
	0.0040
	1.4590
	0.0101

	
	Na-(h23-h24)
	0.0045
	-0.0063
	0.0047
	0.0031
	1.5108
	0.0078

	
	Na-(h17-h18)
	0.0049
	-0.0068
	0.0051
	0.0034
	1.4938
	0.0085

	
	Na-H18
	0.0082
	-0.0119
	0.0094
	0.0069
	1.3610
	0.0163

	
	Na-(C10-C12)
	0.0093
	-0.0100
	0.0082
	0.0065
	1.2655
	0.0148

	
	Na-(C1-C4)
	0.0102
	-0.0111
	0.0023
	0.0019
	1.2424
	0.0043

	(BCH)Na(H2)8+  
	Na-(h27-h28)
	0.0051
	-0.0070
	0.0053
	0.0035
	1.5142
	0.0017

	
	Na-(h19-h20)
	0.0058
	-0.0081
	0.0062
	0.0042
	1.4761
	0.0020

	
	Na-(h23-h24)
	0.0046
	-0.0065
	0.0048
	0.0032
	1.5000
	0.0016

	
	Na-(h17-h18)
	0.0048
	-0.0067
	0.0050
	0.0033
	1.5151
	0.0016

	
	Na-(C10-C12)
	0.0097
	-0.0104
	0.0086
	0.0068
	1.2647
	0.0018

	
	Na-(C1-C4)
	0.0108
	-0.0116
	0.0096
	0.0076
	1.2631
	0.0020

	(BCH)Na(H2)9+  
	Na-(h27-h28)
	0.0051
	-0.0070
	0.0052
	0.0035
	1.4851
	0.0016

	
	Na-(h19-h20)
	0.0058
	-0.0081
	0.0062
	0.0042
	1.4761
	0.0020

	
	Na-(h23-h24)
	0.0045
	-0.0063
	0.0047
	0.0030
	1.5666
	0.0016

	
	Na-(h17-h18)
	0.0051
	-0.0071
	0.0053
	0.0036
	1.4722
	0.0016

	
	Na-(C10-C12)
	0.0097
	-0.0104
	0.0086
	0.0068
	1.2647
	0.0018

	
	Na-(C1-C4)
	0.0107
	-0.0116
	0.0095
	0.0075
	1.2666
	0.0019

	(BCH)Na(H2)10+  
	Na-(h27-h28)
	0.0053
	-0.0073
	0.0055
	0.0038
	1.4473
	0.0016

	
	Na-(h19-h20)
	0.0056
	-0.0078
	0.0059
	0.0040
	1.4750
	0.0019

	
	Na-(h23-h24)
	0.0045
	-0.0063
	0.0047
	0.0031
	1.5161
	0.0015

	
	Na-(h17-h18)
	0.0051
	-0.0070
	0.0053
	0.0035
	1.5142
	0.0017

	
	Na-(C1-C4)
	0.0102
	-0.0111
	0.0091
	0.0072
	1.2638
	0.0019

	
	Na-(C10-C12)
	0.0033
	-0.0019
	0.0016
	0.0013
	1.2307
	0.0029

	(BCH)Na(H2)11+  
	Na-(h27-h28)
	0.0055
	-0.0076
	0.0057
	0.0039
	1.4615
	0.0018

	
	Na-(h19-h20)
	0.0057
	-0.0078
	0.0059
	0.0041
	1.4390
	0.0018

	
	Na-(h23-h24)
	0.0045
	-0.0063
	0.0047
	0.0031
	1.5161
	0.0015

	
	Na-(h17-h18)
	0.0050
	-0.0069
	0.0052
	0.0035
	1.4857
	0.0016

	
	Na-(h21-h22)
	0.0050
	-0.0069
	0.0052
	0.0035
	1.4857
	0.0016

	
	Na-(C1-C4)
	0.0102
	-0.0111
	0.0091
	0.0072
	1.2638
	0.0019

	
	Na-(C10-C12)
	0.0091
	-0.0098
	0.0081
	0.0064
	1.2656
	0.0017

	(BCH)Na(H2)12+  
	Na-(h27-h28)
	0.0056
	-0.0077
	0.0058
	0.0040
	1.4499
	0.0017

	
	Na-(h19-h20)
	0.0057
	-0.0079
	0.0060
	0.0041
	1.4634
	0.0019

	
	Na-(h23-h24)
	0.0045
	-0.0062
	0.0046
	0.0031
	1.4838
	0.0015

	
	Na-(h17-h18)
	0.0050
	-0.0069
	0.0052
	0.0035
	1.4857
	0.0016

	
	Na-(C1-C4)
	0.0101
	-0.0110
	0.0091
	0.0071
	1.2816
	0.0020

	
	Na(C10-C12)
	0.0091
	-0.0097
	0.0080
	0.0063
	1.2698
	0.0017

	(BCH)Na(H2)13+
	Na-(h27-h28)
	0.0057
	-0.0079
	0.0060
	0.0042
	1.4542
	0.0016

	
	Na-(h19-h20)
	0.0057
	-0.0079
	0.0060
	0.0041
	1.4533
	0.0019

	
	Na-(h23-h24)
	0.0045
	-0.0063
	0.0046
	0.0031
	1.4475
	0.0017

	
	Na-(h17-h18)
	0.0050
	-0.0068
	0.0051
	0.0035
	1.4855
	0.0016

	
	Na-(C1-C4)
	0.0100
	-0.0110
	0.0091
	0.0073
	1.2932
	0.0020

	
	Na(C10-C12)
	0.0090
	-0.0095
	0.0078
	0.0061
	1.2699
	0.0020


Values of  and 2 are given in atomic units (a.u.); values of Gc, Vc, and Hc are given in electronic units (e.u.)


 Table S5. Second-order perturbation theory analysis of Fock matrix in NBO
	Structure
	Doner                 
	Acceptor
	E(2)
(kcal /mol)
	E(j)-E(i) 
 a.u.
	F(i,j)
a.u.
	
	
	
	
	
	

	(BCH)Na(H2)1+  
	ᴨ(1)C=C                 
	S Na
	5.49
	0.54
	0.049
	
	б(1)H-H                 
	S Na
	17.26
	0.84
	0.108

	
	ᴨ(2)C=C                  
	S Na
	5.48
	0.54
	0.049
	
	б(2)H-H                 
	S Na
	12.45
	0.83
	0.092
	

	
	б(1) C=C                 
	S Na
	2.19
	0.56
	0.031
	
	б(3)H-H                 
	S Na
	11.20
	0.83
	0.087

	
	б(2) C=C                 
	S Na
	1.56
	1.21
	0.039
	
	б(4)H-H                 
	S Na
	12.12
	0.84
	0.091

	
	бH-H                       
	S Na
	4.07
	0.89
	0.054
	
	б(5)H-H                
	S Na
	4.47
	0.80
	0.054

	(BCH)Na(H2)2+  
	ᴨ(1)C=C                  
	S Na
	7.12
	0.57
	0.057
	
	б(6)H-H                
	S Na
	15.79
	0.85
	0.104

	
	ᴨ(2)C=C                  
	S Na
	7.22
	0.57
	0.057
	
	б(7)H-H                
	S Na
	3.20
	0.82
	0.046

	
	б(1) C=C                 
	S Na
	2.51
	0.57
	0.050
	
	б(8)H-H                
	S Na
	0.13
	0.80
	0.009

	
	б(2) C=C                 
	S Na
	1.90
	0.57
	0.030
	
	б(9)H-H                
	S Na
	0.05
	0.79
	0.006

	
	б(1) H-H                  
	S Na
	4.23
	0.81
	0.052
	(BCH)Na(H2)10+  
	ᴨ(1)C=C                
	S Na
	10.33
	0.74
	0.079

	
	б(2)H-H                   
	S Na
	5.44
	0.86
	0.061
	
	ᴨ(2)C=C                
	S Na
	10.38
	0.74
	0.079

	(BCH)Na(H2)3+  
	ᴨ(1)C=C                  
	S Na
	8.24
	0.61
	0.064
	
	б(1)C=C                
	S Na
	7.40
	1.24
	0.087

	
	ᴨ(2)C=C                  
	S Na
	8.23
	0.61
	0.064
	
	б(2)C=C                
	S Na
	7.22
	1.24
	0.086

	
	б(1) C=C                 
	S Na
	2.47
	0.57
	0.034
	
	б(1)H-H                 
	S Na
	17.38
	0.83
	0.108

	
	б(2) C=C                 
	S Na
	2.89
	1.20
	0.054
	
	б(2)H-H                 
	S Na
	13.37
	0.84
	0.095

	
	б(1) H-H                  
	S Na
	5.48
	0.86
	0.061
	
	б(3)H-H                 
	S Na
	9.61
	0.85
	0.081

	
	б(2)H-H                   
	S Na
	6.21
	0.86
	0.065
	
	б(4)H-H                 
	S Na
	13.52
	0.85
	0.096

	
	б(3)H-H                   
	S Na
	7.98
	0.79
	0.071
	
	б(5)H-H                
	S Na
	3.98
	0.80
	0.051

	(BCH)Na(H2)4+  
	ᴨ(1)C=C                  
	S Na
	9.65
	0.64
	0.071
	
	б(6)H-H                
	S Na
	10.89
	0.84
	0.086

	
	ᴨ(2)C=C                  
	S Na
	9.60
	0.64
	0.071
	
	б(7)H-H                
	S Na
	4.05
	0.82
	0.052

	
	б(1)C=C                  
	S Na
	3.11
	0.56
	0.037
	
	б(8)H-H                
	S Na
	0.23
	0.78
	0.012

	
	б(2)C=C                  
	S Na
	3.53
	1.16
	0.058
	
	б(9)H-H                
	S Na
	0.05
	0.78
	0.006

	
	б(1)H-H                   
	S Na
	10.16
	0.85
	0.083
	
	б(10)H-H                
	S Na
	0
	0
	0

	
	б(2)H-H                   
	S Na
	8.97
	0.85
	0.078
	
	б(5)H-H                
	S Na
	3.98
	0.80
	0.051

	
	б(3)H-H                   
	S Na
	12.59
	0.83
	0.092
	
	б(6)H-H                
	S Na
	10.89
	0.84
	0.086

	
	б(4)H-H                  
	S Na
	12.14
	0.83
	0.090
	(BCH)Na(H2)11+  
	ᴨ(1)C=C                
	S Na
	10.21
	0.69
	0.076

	(BCH)Na(H2)5+  
	ᴨ(1)C=C                 
	S Na
	10.02
	0.71
	0.080
	
	ᴨ(2)C=C                
	S Na
	10.37
	0.74
	0.079

	
	ᴨ(2)C=C                 
	S Na
	10.03
	0.71
	0.080
	
	б(1)C=C                
	S Na
	7.43
	1.24
	0.087

	
	б(1)C=C                 
	S Na
	4.25
	1.22
	0.075
	
	б(2)C=C                
	S Na
	7.21
	1.24
	0.086

	
	б(2)C=C                 
	S Na
	4.21
	1.02
	0.064
	
	б(1)H-H                 
	S Na
	17.13
	0.83
	0.108

	
	б(1)H-H                  
	S Na
	12.50
	0.81
	0.095
	
	б(2)H-H                 
	S Na
	11.82
	0.84
	0.090

	
	б(2)H-H                  
	S Na
	12.01
	0.81
	0.093
	
	б(3)H-H                 
	S Na
	11.51
	0.85
	0.089

	
	б(3)H-H                  
	S Na
	13.69
	0.83
	0.103
	
	б(4)H-H                 
	S Na
	12.70
	0.85
	0.093

	
	б(4)H-H                  
	S Na
	14.00
	0.83
	0.097
	
	б(5)H-H                
	S Na
	3.72
	0.81
	0.050

	
	б(5)H-H                  
	S Na
	0.36
	0.79
	0.018
	
	б(6)H-H                
	S Na
	13.31
	0.85
	0.096

	(BCH)Na(H2)6+  
	ᴨ(1)C=C                 
	S Na
	11.01
	0.71
	0.080
	
	б(7)H-H                
	S Na
	4.12
	0.82
	0.053

	
	ᴨ(2)C=C                 
	S Na
	11.01
	0.71
	0.080
	
	б(8)H-H                
	S Na
	0.25
	0.79
	0.013

	
	б(1)C=C                 
	S Na
	5.58
	1.22
	0.075
	
	б(9)H-H                
	S Na
	0.05
	0.78
	0.006

	
	б(2)C=C                 
	S Na
	4.90
	1.02
	0.064
	
	б(10)H-H                
	S Na
	0.05
	0.79
	0.006

	
	б(1)H-H                  
	S Na
	13.72
	0.81
	0.095
	
	б(11)H-H                
	S Na
	0
	0
	0

	
	б(2)H-H                  
	S Na
	13.04
	0.81
	0.093
	(BCH)Na(H2)12+  
	ᴨ(1)C=C                
	S Na
	10.24
	0.75
	0.079

	
	б(3)H-H                  
	S Na
	15.81
	0.83
	0.103
	
	ᴨ(2)C=C                
	S Na
	10.45
	0.74
	0.079

	
	б(4)H-H                  
	S Na
	14.00
	0.83
	0.097
	
	б(1)C=C                
	S Na
	7.42
	1.24
	0.087

	
	б(5)H-H                  
	S Na
	0.48
	0.79
	0.018
	
	б(2)C=C                
	S Na
	7.28
	1.24
	0.086

	
	б(6)H-H                 
	S Na
	19.36
	0.84
	0.115
	
	б(1)H-H                 
	S Na
	15.85
	0.83
	0.104

	(BCH)Na(H2)7+  
	ᴨ(1)C=C                
	S Na
	11.00
	0.71
	0.080
	
	б(2)H-H                 
	S Na
	10.64
	0.84
	0.085

	
	ᴨ(2)C=C                
	S Na
	11.02
	0.71
	0.080
	
	б(3)H-H                 
	S Na
	10.45
	0.85
	0.085

	
	б(1)C=C                
	S Na
	5.22
	1.01
	0.066
	
	б(4)H-H                 
	S Na
	12.51
	0.85
	0.093

	
	б(2)C=C                
	S Na
	5.17
	1.01
	0.066
	
	б(5)H-H                
	S Na
	4.50
	0.82
	0.055

	
	б(1)H-H                 
	S Na
	13.40
	0.83
	0.095
	
	б(6)H-H                
	S Na
	12.68
	0.85
	0.093

	
	б(2)H-H                 
	S Na
	12.47
	0.83
	0.092
	
	б(7)H-H                
	S Na
	4.18
	0.82
	0.053

	
	б(3)H-H                 
	S Na
	14.53
	0.83
	0.099
	
	б(8)H-H                
	S Na
	0.25
	0.79
	0.013

	
	б(4)H-H                 
	S Na
	13.58
	0.83
	0.095
	
	б(9)H-H                
	S Na
	0.10
	0.79
	0.008

	
	б(5)H-H                 
	S Na
	0.59
	0.78
	0.020
	
	б(10)H-H               
	S Na
	0.05
	0.79
	0.006

	
	б(6)H-H                 
	S Na
	19.35
	0.83
	0.114
	
	б(11)H-H               
	S Na
	0
	0
	0

	
	б(7)H-H                 
	S Na
	0.59
	0.79
	0.020
	
	б(12)H-H               
	S Na
	0
	0
	0

	(BCH)Na(H2)8+  
	ᴨ(1)C=C                
	S Na
	10.57
	0.74
	0.080
	(BCH)Na(H2)13+  
	ᴨ(1)C=C                
	S Na
	10.25
	0.69
	0.076

	
	ᴨ(2)C=C                
	S Na
	10.30
	0.74
	0.078
	
	ᴨ(2)C=C                
	S Na
	10.47
	0.74
	0.079

	
	б(1)C=C                
	S Na
	7.23
	1.23
	0.086
	
	б(1)C=C                
	S Na
	7.45
	1.24
	0.087

	
	б(2)C=C                
	S Na
	5.60
	1.04
	0.069
	
	б(2)C=C                
	S Na
	7.30
	1.24
	0.086

	
	б(1)H-H                 
	S Na
	18.81
	0.83
	0.113
	
	б(1)H-H                 
	S Na
	17.48
	0.83
	0.108

	
	б(2)H-H                 
	S Na
	12.05
	0.84
	0.090
	
	б(2)C=C                
	S Na
	9.78
	0.84
	0.090

	
	б(3)H-H                 
	S Na
	11.92
	0.83
	0.090
	
	б(3)H-H                 
	S Na
	10.26
	0.85
	0.089

	
	б(4)H-H                 
	S Na
	12.61
	0.84
	0.093
	
	б(4)H-H                 
	S Na
	12.23
	0.85
	0.093

	
	б(5)H-H                 
	S Na
	3.43
	0.80
	0.048
	
	б(5)H-H                
	S Na
	4.20
	0.81
	0.050

	
	б(6)H-H                 
	S Na
	2.27
	0.81
	0.039
	
	б(6)H-H                
	S Na
	12.49
	0.85
	0.096

	
	б(7)H-H                 
	S Na
	0.16
	0.79
	0.010
	
	б(8)H-H                
	S Na
	0.25
	0.82
	0.053

	
	б(8)H-H                 
	S Na
	15.89
	0.85
	0.104
	
	б(9)H-H                
	S Na
	0.10
	0.79
	0.013

	(BCH)Na(H2)9+  
	ᴨ(1)C=C                
	S Na
	10.29
	0.74
	0.079
	
	б(10)H-H                
	S Na
	0.05
	0.78
	0.006

	
	ᴨ(2)C=C                
	S Na
	10.42
	0.74
	0.079
	
	б(11)H-H                
	S Na
	0.05
	0.78
	0.006

	
	б(1)C=C                
	S Na
	7.35
	1.24
	0.087
	
	б(12)H-H                
	S Na
	0.05
	0.79
	0.006

	
	б(2)C=C                
	S Na
	5.74
	1.04
	0.070
	
	б(13)H-H               
	S Na
	0
	0
	0

	


    a E (2): Energy of hyperconjugative interaction (stabilization energy).
      b Energy difference between donor and acceptor I and j NBO orbitals.
[bookmark: _GoBack]      C F (i.j): The f ork matrix element between I and j NBO orbitals.
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