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Table Suppl.1 The topological properties of electron density ((), Laplacian of density ((2(), eigenvalues of the Hessian matrix ((1, (2, (3) of TS, BT, DBT, [BPY]+[BF4]-, [BPY]+[BF4]--TS, [BPY]+[BF4]--BT, [BPY]+[BF4]--DBT (atomic units)

	X(((Y
	cp type
	D/Å
	(
	(2(
	(1
	(2
	(3

	TS

	TS ring
	(3, +1)
	···
	0.03905
	0.27129
	-0.03714
	0.14471
	0.16372

	BT

	TS ring
	(3, +1)
	···
	0.03701
	0.25568
	-0.03503
	0.13171
	0.15900

	BZ ring
	(3, +1)
	···
	0.02053
	0.16178
	-0.01595
	0.08475
	0.09298

	DBT

	TS ring
	(3, +1)
	···
	0.03517
	0.24005
	-0.03337
	0.12148
	0.15194

	BZ ring1
	(3, +1)
	···
	0.02072
	0.16270
	-0.01611
	0.08611
	0.09270

	BZ ring2
	(3, +1)
	···
	0.02072
	0.16270
	-0.01611
	0.08611
	0.09270

	[BPY]+[BF4]-

	F1···H2
	(3, -1)
	2.337
	0.01320
	0.05963
	-0.01361
	-0.00692
	0.08017

	F1···H71
	(3, -1)
	2.246
	0.01387
	0.05191
	-0.01503
	-0.01422
	0.08117

	F4···H2
	(3, -1)
	1.861
	0.02927
	0.08921
	-0.04103
	-0.03995
	0.17020

	F4···H81
	(3, -1)
	2.506
	0.00804
	0.03312
	-0.00788
	-0.00682
	0.04784

	F2···H71
	(3, -1)
	2.246
	0.01355
	0.05211
	-0.01473
	-0.01374
	0.08059

	PY ring
	(3, +1)
	···
	0.02211
	0.17729
	-0.01848
	0.09166
	0.10411

	[BPY]+[BF4]--TS

	F3···H71
	(3, -1)
	2.518
	0.00797
	0.03499
	-0.00667
	-0.00604
	0.04772

	F3···H2
	(3, -1)
	1.975
	0.02353
	0.07393
	-0.02996
	-0.02975
	0.13365

	F1···H2
	(3, -1)
	2.277
	0.01303
	0.05634
	-0.01364
	-0.00858
	0.07858

	F4···H81
	(3, -1)
	2.172
	0.01529
	0.05125
	-0.01825
	-0.01754
	0.08706

	F4···H2’
	(3, -1)
	2.441
	0.00922
	0.04051
	-0.00898
	-0.00751
	0.05701

	F4···S1
	(3, -1)
	3.184
	0.00651
	0.03058
	-0.00435
	-0.00240
	0.03734

	F1···H2’
	(3, -1)
	2.403
	0.00911
	0.03803
	-0.00924
	-0.00891
	0.05619

	S1···H91
	(3, -1)
	3.044
	0.00573
	0.00470
	-0.00422
	-0.00386
	0.02692

	C5’···C4
	(3, -1)
	3.523
	0.00523
	0.01397
	-0.00259
	-0.00029
	0.01686

	C2’···C3
	(3, -1)
	3.224
	0.00769
	0.02143
	-0.00397
	-0.00269
	0.02810

	PY ring
	(3, +1)
	···
	0.02209
	0.17742
	-0.01849
	0.09187
	0.10405

	TS ring
	(3, +1)
	···
	0.03901
	0.27120
	-0.03693
	0.14473
	0.16339

	[BPY]+[BF4]--BT

	F3···H2
	(3, -1)
	2.045
	0.02068
	0.06820
	-0.02586
	-0.02471
	0.11877

	F3···H81
	(3, -1)
	2.377
	0.01027
	0.04058
	-0.01049
	-0.00991
	0.06098

	F1···H3
	(3, -1)
	2.500
	0.00884
	0.04017
	-0.00839
	-0.00517
	0.05374

	F1···H7’
	(3, -1)
	2.575
	0.00662
	0.02990
	-0.00588
	-0.00499
	0.04077

	F4···H81
	(3, -1)
	2.308
	0.01194
	0.04573
	-0.01271
	-0.01232
	0.07077

	F4···H7’
	(3, -1)
	2.408
	0.00957
	0.03930
	-0.00990
	-0.00923
	0.05844

	F4···S1’
	(3, -1)
	3.315
	0.00502
	0.02284
	-0.00342
	-0.00330
	0.02957

	H91···S1’
	(3, -1)
	2.889
	0.00771
	0.02404
	-0.00652
	-0.00606
	0.03662

	C3’···C5
	(3, -1)
	3.759
	0.00347
	0.01057
	-0.00098
	-0.00016
	0.01171

	C4’··H4
	(3, -1)
	2.837
	0.00646
	0.02133
	-0.00450
	-0.00109
	0.02693

	C7a··C4
	(3, -1)
	3.214
	0.00764
	0.02276
	-0.00383
	-0.00195
	0.02854

	PY ring
	(3, +1)
	···
	0.02211
	0.17759
	-0.01849
	0.09212
	0.10396

	TS ring
	(3, +1)
	···
	0.03735
	0.25561
	-0.03534
	0.13106
	0.15989

	BZ ring
	(3, +1)
	···
	0.02079
	0.16179
	-0.01617
	0.08448
	0.09348

	[BPY]+[BF4]--DBT

	F4···H2
	(3, -1)
	2.116
	0.01774
	0.06064
	-0.02133
	-0.02039
	0.10236

	F4···H81
	(3, -1)
	2.212
	0.01445
	0.05040
	-0.01667
	-0.01609
	0.08317

	F2···H3
	(3, -1)
	2.526
	0.00827
	0.03784
	-0.00774
	-0.00482
	0.05041

	F2···H1’
	(3, -1)
	2.642
	0.00657
	0.03002
	-0.00566
	-0.00333
	0.03902

	F3···H1’
	(3, -1)
	2.365
	0.01029
	0.03987
	-0.01091
	-0.01059
	0.06138

	F3···C2
	(3, -1)
	2.870
	0.01000
	0.03990
	-0.00768
	-0.00605
	0.05364

	F3···H81
	(3, -1)
	2.445
	0.00938
	0.03995
	-0.00904
	-0.00710
	0.05610

	F3···H101
	(3, -1)
	2.880
	0.00364
	0.01700
	-0.00261
	-0.00156
	0.02119

	F3···H9’
	(3, -1)
	2.369
	0.00935
	0.03818
	-0.00951
	-0.00930
	0.05700

	C8’ ···H91
	(3, -1)
	2.729
	0.00741
	0.02512
	-0.00557
	-0.00201
	0.03272

	C4···C11’
	(3, -1)
	3.205
	0.00754
	0.02489
	-0.00349
	-0.00151
	0.02990

	PY ring
	(3, +1)
	···
	0.02210
	0.17737
	-0.01845
	0.09214
	0.10368

	TS ring
	(3, +1)
	···
	0.03529
	0.23886
	-0.03329
	0.12127
	0.15088

	BZ ring1
	(3, +1)
	···
	0.02094
	0.16305
	-0.01633
	0.08580
	0.09358

	BZ ring2
	(3, +1)
	···
	0.02097
	0.16353
	-0.01633
	0.08615
	0.09371


Table Suppl. 2 Wiberg bond indices (WBI) for TS, BT, DBT, [BPY]+[BF4]-, [BPY]+[BF4]--TS, [BPY]+[BF4]--BT, and [BPY]+[BF4]--DBT
	Bonds
	WBI
	Bonds
	WBI
	Bonds
	WBI
	Bonds
	WBI

	TS

	S1-C2’
	1.2164
	C2’-H2’
	0.9040
	C2’-C3’
	1.6305
	C3’-C4’
	1.2718

	C3’-H3’
	0.9008
	
	
	
	
	
	

	BT

	S1’-C2’
	1.1571
	C2’-H2’
	0.9060
	C2’-C3’
	1.7122
	C3’-H3’
	0.9013

	C3’-C3a
	1.1645
	C3a-C4’
	1.3152
	C4’-H4’
	0.9109
	C4’-C5’
	1.5042

	C5’-H5’
	0.9129
	C5’-C6’
	1.3686
	C6’-H6’
	0.9126
	C6’-C7’
	1.4875

	C7’-H7’
	0.9080
	C7’-C7a
	1.3510
	C7a-S1
	1.1274
	C7a-C3a
	1.3086

	DBT

	S5-C12’
	1.0967
	C12’-C4’
	1.3680
	C4’-H4’
	0.9077
	C4’-C3’
	1.4664

	C3’-H3’
	0.9123
	C3’-C2’
	1.3903
	C2’-H2’
	0.9126
	C2’-C1’
	1.4800

	C1’-H1’
	0.9112
	C1’-C11’
	1.3412
	C11’-C10’
	1.0974
	C11’-C12’
	1.3236

	[BPY]+[BF4]-

	N1-C2
	1.2743
	C2-H2
	0.8373
	C2-C3
	1.4331
	C3-H3
	0.8932

	C3-C4
	1.4464
	C4-H4
	0.9022
	C4-C5
	1.4026
	C5-H5
	0.8985

	C5-C6
	1.4810
	C6-H6
	0.9042
	C6-N1
	1.2679
	N1-C7
	0.8859

	C7-H71
	0.8587
	C7-H72
	0.9189
	C7-C8
	1.0108
	C8-H81
	0.8933

	C8-H82
	0.8943
	C8-C9
	1.0120
	C9-H91
	0.9225
	C9-H92
	0.9210

	C9-C10
	1.0215
	C10-H101
	0.9295
	C10-H102
	0.9306
	C10-H103
	0.9325

	B-F1
	0.6091
	B-F2
	0.6448
	B-F3
	0.6992
	B-F4
	0.5937

	F1···H2
	0.0020
	F1···H71
	0.0085
	F4···H2
	0.0367
	F4···H81
	0.0039

	F2···H71
	0.0080
	
	
	
	
	
	

	[BPY]+[BF4]--TS

	N1-C2
	1.2772
	C2-H2
	0.8528
	C2-C3
	1.4281
	C3-H3
	0.8849

	C3-C4
	1.4448
	C4-H4
	0.9002
	C4-C5
	1.3914
	C5-H5
	0.8989

	C5-C6
	1.4918
	C6-H6
	0.9042
	C6-N1
	1.2471
	N1-C7
	0.8927

	C7-H71
	0.8947
	C7-H72
	0.9153
	C7-C8
	1.0084
	C8-H81
	0.8725

	C8-H82
	0.9015
	C8-C9
	1.0122
	C9-H91
	0.9164
	C9-H92
	0.9237

	C9-C10
	1.0200
	C10-H101
	0.9249
	C10-H102
	0.9320
	C10-H103
	0.9334

	B-F1
	0.6214
	B-F2
	0.7004
	B-F3
	0.6028
	B-F4
	0.6192

	S1-C2’
	1.2150
	C2’-H2’
	0.8782
	C2’-C3’
	1.6402
	C3’-C4’
	1.2604

	C3’-H3’
	0.9016
	C4’-H4’
	0.9052
	C4’-C5’
	1.6310
	C5’-H5’
	0.9084

	C5’-S1
	1.2040
	F3···H71
	0.0017
	F3···H2
	0.0234
	F1···H2
	0.0048

	F1···H2’
	0.0049
	F4···H81
	0.0127
	F4···H2’
	0.0025
	F4···S1
	0.0029

	S1···H91
	0.0025
	C5’···C4
	0.0035
	C2’···C3
	0.0054
	
	

	[BPY]+[BF4]--BT

	N1-C2
	1.2681
	C2-H2
	0.8648
	C2-C3
	1.4365
	C3-H3
	0.8810

	C3-C4
	1.4381
	C4-H4
	0.8940
	C4-C5
	1.3912
	C5-H5
	0.8964

	C5-C6
	1.4917
	C6-H6
	0.9049
	C6-N1
	1.2463
	N1-C7
	0.8962

	C7-H71
	0.9052
	C7-H72
	0.9153
	C7-C8
	1.0082
	C8-H81
	0.8754

	C8-H82
	0.9048
	C8-C9
	1.0115
	C9-H91
	0.9087
	C9-H92
	0.9257

	C9-C10
	1.0197
	C10-H101
	0.9220
	C10-H102
	0.9340
	C10-H103
	0.9338

	B-F1
	0.6310
	B-F2
	0.6964
	B-F3
	0.6134
	B-F4
	0.6074

	S1’-C2’
	1.1640
	C2’-H2’
	0.9068
	C2’-C3’
	1.6981
	C3’-H3’
	0.9024

	C3’-C3a
	1.1688
	C3a-C4’
	1.3094
	C4’-H4’
	0.9108
	C4’-C5’
	1.5045

	C5’-H5’
	0.9119
	C5’-C6’
	1.3658
	C6’-H6’
	0.9071
	C6’-C7’
	1.4878

	C7’-H7’
	0.8818
	C7’-C7a
	1.3460
	C7a-S1
	1.1314
	C7a-C3a
	1.3076

	F3···H2
	0.0179
	F3···H81
	0.0052
	F1···H3
	0.0015
	F1···H7’
	0.0021

	F4···H81
	0.0059
	F4···H7’
	0.0037
	F4···S1’
	0.0019
	H91···S1’
	0.0062

	C3’···C5
	0.0006
	C4’··H4
	0.0016
	C7a··C4
	0.0032
	
	

	[BPY]+[BF4]--DBT

	N1-C2
	1.2693
	C2-H2
	0.8694
	C2-C3
	1.4359
	C3-H3
	0.8799

	C3-C4
	1.4394
	C4-H4
	0.8954
	C4-C5
	1.3911
	C5-H5
	0.8942

	C5-C6
	1.4911
	C6-H6
	0.9047
	C6-N1
	1.2446
	N1-C7
	0.8965

	C7-H71
	0.9058
	C7-H72
	0.9158
	C7-C8
	1.0081
	C8-H81
	0.8751

	C8-H82
	0.9053
	C8-C9
	1.0107
	C9-H91
	0.9117
	C9-H92
	0.9253

	C9-C10
	1.0193
	C10-H101
	0.9203
	C10-H102
	0.9350
	C10-H103
	0.9333

	B-F1
	0.6956
	B-F2
	0.6363
	B-F3
	0.5967
	B-F4
	0.6178

	S5-C12’
	1.0883
	C12’-C4’
	1.3739
	C4’-H4’
	0.9080
	C4’-C3’
	1.4590

	C3’-H3’
	0.9114
	C3’-C2’
	1.3970
	C2’-H2’
	0.9035
	C2’-C1’
	1.4726

	C1’-H1’
	0.8881
	C1’-C11’
	1.3417
	C11’-C10’
	1.0954
	C11’-C12’
	1.3243

	C10’-C9’
	1.3404
	C9’-H9’
	0.8898
	C9’-C8’
	1.4722
	C8’-H8’
	0.9112

	C8’-C7’
	1.3916
	C7’-H7’
	0.9122
	C7’-C6’
	1.4618
	C6’-H6’
	0.9075

	C6’-C13’
	1.3704
	C13’-S5
	1.0956
	C13’-C10’
	1.3237
	F4···H2
	0.0145

	F4···H81
	0.0100
	F2···H3
	0.0014
	F2···H1’
	0.0009
	F3···H1’
	0.0052

	F3···C2
	0.0072
	F3···H81
	0.0027
	F3···H101
	0.0005
	F3···H9’
	0.0040

	C8’ ···H91
	0.0021
	C4···C11’
	0.0028
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	[BPY]+[BF4]--DBT


Figure Suppl. 1 Totals of Wiberg bond indices by atoms of TS, BT, DBT, [BPY]+[BF4]-, [BPY]+[BF4]--TS, [BPY]+[BF4]--BT, and [BPY]+[BF4]--DBT
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Figure Suppl. 2 The NBO charges of TS, BT, DBT, [BPY]+[BF4]-, [BPY]+[BF4]--TS, [BPY]+[BF4]--BT, and [BPY]+[BF4]--DBT
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