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Table S1 ZPE-corrected total energy Et(cr) and free energy Gt of 19 (C6H6+)• isomers as calculated by the B3LYP and M06-2X functionals and by the CBS-QB3 method (using the cc-pvDZ basis set) *
	Cation
	B3LYP
	 
	M06-2X
	 
	CBS-QB3

	
	Et(cr)
	Gt
	 
	Et(cr)
	Gt
	 
	Et(cr)
	Gt

	1
	-231.834470
	-231.863227
	
	-231.725688
	-231.754162
	
	-231.446556
	-231.475343

	2
	-231.815702
	-231.844404
	
	-231.705635
	-231.734353
	
	-231.428574
	-231.457303

	3
	-231.777134
	-231.805765
	
	-231.668958
	-231.697639
	
	-231.388201
	-231.416836

	4
	-231.775124
	-231.803854
	
	-231.665876
	-231.694711
	
	-231.385692
	-231.414433

	5
	-231.768551
	-231.798654
	
	-231.664189
	-231.694273
	
	-231.379734
	-231.409853

	6
	-231.763467
	-231.792338
	
	-231.654384
	-231.683251
	
	-231.376097
	-231.40498

	7
	-231.756668
	-231.785514
	
	-231.648378
	-231.677244
	
	-231.370183
	-231.39904

	8
	-231.755985
	-231.784858
	
	-231.647095
	-231.675991
	
	-231.368259
	-231.397146

	9
	-231.758567
	-231.789279
	
	-231.643639
	-231.674348
	
	-231.367653
	-231.398448

	10
	-231.755240
	-231.784894
	
	-231.643413
	-231.673000
	
	-231.367651
	-231.39734

	11
	-231.752396
	-231.781264
	
	-231.642689
	-231.671617
	
	-231.364931
	-231.393812

	12
	-231.745914
	-231.776410
	
	-231.636642
	-231.666864
	
	-231.35589
	-231.386415

	13
	-231.737847
	-231.767480
	
	-231.623811
	-231.652817
	
	-231.349396
	-231.379090

	14
	-231.727624
	-231.756601
	
	-231.619997
	-231.648997
	
	-231.343794
	-231.372793

	15
	-231.718860
	-231.747207
	
	-231.615493
	-231.643894
	
	-231.337958
	-231.366314

	16
	-231.708642
	-231.738999
	
	-231.603975
	-231.635062
	
	-231.320436
	-231.351983

	17
	-231.703172
	-231.734743
	
	-231.602601
	-231.634061
	
	-231.320922
	-231.352463

	18
	-231.693180
	-231.721665
	
	-231.597581
	-231.626013
	
	-231.313131
	-231.341612

	19
	-231.690994
	-231.722440
	
	-231.584379
	-231.615538
	
	-231.305318
	-231.336682


* All energies in hartree
Table S2 ZPE-corrected total energy Et(cr) and free energy Gt of 18 transition states for one-step isomerizations of (C6H6+)• radical cations as computed by DFT (the B3LYP and M06-2X functionals) along with the CBS-QB3 method (using the cc-pVDZ basis set) *
	TS
	B3LYP
	 
	M06-2X
	 
	CBS-QB3

	
	Et(cr)
	Gt
	 
	Et(cr)
	Gt
	 
	Et(cr)
	Gt

	TSa
	-231.758366
	-231.786582
	
	-231.654315
	-231.682514
	
	-231.371978
	-231.400199

	TSb
	-231.692689
	-231.721190
	
	-231.588530
	-231.616847
	
	-231.311691
	-231.340158

	TSc
	-231.719828
	-231.748424
	
	-231.615452
	-231.644063
	
	-231.335596
	-231.364210

	TSd
	-231.677381
	-231.708284
	
	-231.566175
	-231.596828
	
	-231.286747
	-231.317603

	TSe
	-231.678088
	-231.706971
	
	-231.566359
	-231.595332
	
	-231.288248
	-231.317149

	TSf
	-231.728218
	-231.756660
	
	-231.626107
	-231.654595
	
	-231.349888
	-231.378329

	TSg
	-231.678232
	-231.706604
	
	-231.576027
	-231.604351
	
	-231.298588
	-231.326957

	TSh
	-231.729895
	-231.758987
	
	-231.623525
	-231.652328
	
	-231.351437
	-231.380500

	TSi
	-231.727861
	-231.756974
	
	-231.621512
	-231.650696
	
	-231.344519
	-231.373618

	TSj
	-231.662964
	-231.694104
	
	-231.559486
	-231.590527
	
	-231.275698
	-231.306797

	TSk
	-231.641538
	-231.670614
	
	-231.528826
	-231.557986
	
	-231.252273
	-231.28137

	TSl
	-231.649280
	-231.678782
	
	-231.548293
	-231.577780
	
	-231.267540
	-231.297017

	TSm
	-231.637241
	-231.666762
	
	-231.524317
	-231.553936
	
	-231.246678
	-231.276116

	TSn
	-231.708384
	-231.738072
	
	-231.600290
	-231.629721
	
	-231.326490
	-231.356207

	Tso
	-231.686353
	-231.716795
	
	-231.580335
	-231.610704
	
	-231.302422
	-231.332794

	TSp
	-231.685014
	-231.713922
	
	-231.581359
	-231.610220
	
	-231.302956
	-231.331892

	TSq
	-231.652036
	-231.680254
	
	-231.554110
	-231.582291
	
	-231.271862
	-231.300076

	TSr
	-231.662284
	-231.693263
	 
	-231.559947
	-231.590583
	 
	-231.277556
	-231.308523


* All energies in hartree

Table S3 Rate coefficient (k) values for 18 (C6H6+)• isomerizations as calculated by the M06-2X functional (cc-pVDZ basis set)

  Reaction
                                 
Rate coefficient k (in cm3mol-1s-1) with temperature in kelvin (K)

   200

   250

   298

   300

  350

   400

   450

  500

  3 → 1
1.52x104
7.83x105
9.98x106
1.09x107
7.20x107
2.98x108
9.02x108
2.20x109

  6 → 2
3.15x10-30
8.79x10-22
2.48x10-16
3.83x10-16
4.16x10-12
4.48x10-9
1.03x10-6
8.10x10-5
  7 → 2
6.33x10-6
4.98x10-2
1.75x101
2.15x101
1.73x103
4.86x104
6.68x105
5.54x106
16 → 2
2.37x10-14
4.43x10-9
1.10x10-5
1.44x10-5
4.61x10-3
3.47x10-1
9.96x100
1.45x102

  4 → 3
6.16x10-52
4.76x10-39
1.00x10-30
1.95x10-30
2.86x10-24
1.23x10-19
5.05x10-16
3.97x10-13

  6 → 3
8.85x10-6
3.37x10-2
7.01x100
8.44x100
4.45x102
8.85x103
9.16x104
5.99x105

18 → 3
1.85x10-2
1.64x101
1.32x103
1.54x103
3.99x104
4.59x105
3.07x106
1.41x107

  6 → 4
4.53x10-7
3.46x10-3
1.14x100
1.40x100
1.05x102
2.75x103
3.54x104
2.76x105

  9 → 4
4.49x10-3
3.41x100
2.42x102
2.80x102
6.48x103
6.82x104
4.26x105
1.84x106

16 → 5
2.29x10-14
4.95x10-9
1.38x10-5
1.82x10-5
6.54x10-3
5.46x10-1
1.72x101
2.74x102
11 → 7
2.89x10-61
1.69x10-46
5.85x10-37
1.26x10-36
1.46x10-29
3.00x10-24
4.15x10-20
8.63x10-17

17 → 7
5.68x10-25
9.44x10-18
4.25x10-13
6.17x10-13
1.71x10-9
6.57x10-7
6.78x10-5
2.78x10-3

11 → 8
1.30x10-63
2.58x10-48
1.97x10-38
4.34x10-38
9.09x10-31
2.90x10-25
5.64x10-21
1.55x10-17

12 → 8
7.03x10-12
3.94x10-7
4.61x10-4
5.90x10-4
1.11x10-1
5.74x100
1.25x102
1.47x103

19 → 10
4.30x109
1.66x1010
3.94x1010
4.06x1010
7.70x1010
1.24x1011
1.79x1011
2.40x1011

14 → 13
3.55x10-13
4.37x10-8
8.53x10-5
1.11x10-4
3.05x10-2
2.09x100
5.65x101
7.95x102

18 → 15
1.96x10-15
6.50x10-10
2.37x10-6
3.15x10-6
1.36x10-3
1.29x10-1
4.48x100
7.66x101

19 → 16
9.05x10-3
8.36x100
6.96x102
8.11x102
2.16x104
2.56x105
1.76x106
8.26x106


Table S4 Rate coefficient (k) values (in cm3mol-1s-1) for 18 (C6H6+)• isomerizations as calculated by the CBS-QB3 method

  Reaction
                                 
Rate coefficient k (cm3mol-1s-1) with temperature in kelvin (K)

   200

   250

   298

   300

  350

   400

   450

  500

  3 → 1
2.30x101
4.44x103
1.33x105
1.50x105
1.87x106
1.25x107
5.47x107
1.80x108
  6 → 2
2.15x10-32
1.71x10-23
9.44x10-18
1.49x10-17
2.68x10-13
4.20x10-10
1.30x10-7
1.29x10-5
  7 → 2
6.99x10-12
4.56x10-7
5.87x10-4
7.53x10-4
1.52x10-1
8.23x100
1.85x102
2.25x103
16 → 2
2.42x10-11
1.05x10-6
1.01x10-3
1.28x10-3
2.04x10-1
9.02x100
1.71x102
1.79x103

  4 → 3
7.74x10-55
2.28x10-41
1.14x10-32
2.29x10-32
6.35x10-26
4.42x10-21
2.63x10-17
2.78x10-14
  6 → 3
3.58x10-6
1.60x10-2
3.67x100
4.43x100
2.51x102
5.24x103
5.63x104
3.79x105
18 → 3
4.56x102
5.36x104
1.17x106
1.31x106
1.29x107
7.19x107
2.75x108
8.03x108
  6 → 4
5.31x10-5
1.70x10-1
3.22x101
3.87x101
1.94x103
3.74x104
3.80x105
2.46x106
  9 → 4
1.65x10-4
2.32x10-1
2.43x101
2.85x101
8.79x102
1.15x104
8.45x104
4.17x105
16 → 5
5.92x10-19
9.47x10-13
9.58x10-9
1.32x10-8
1.22x10-5
2.06x10-3
1.13x10-1
2.78x100

11 → 7
2.56x10-65
9.62x10-50
2.46x10-39
1.10x10-39
6.95x10-32
2.77x10-26
6.39x10-22
2.01x10-18

17 → 7
1.84x10-25
3.73x10-18
1.91x10-13
2.78x10-13
8.48x10-10
3.50x10-7
3.82x10-5
1.64x10-3

11 → 8
5.03x10-69
1.16x10-52
4.27x10-42
9.95x10-42
6.68x10-34
5.09x10-28
1.95x10-23
9.19x10-20
12 → 8
1.64x10-8
1.96x10-4
8.50x10-2
1.05x10-1
9.53x100
2.85x102
4.04x103
3.39x104
19 → 10
2.15x1010
5.66x1010
1.05x1011
1.07x1011
1.68x1011
2.34x1011
3.02x1011
3.69x1011
14 → 13
4.23x10-16
2.06x10-10
9.77x10-7
1.31x10-6
7.00x10-4
7.89x10-2
3.15x100
6.08x101

18 → 15
1.82x10-16
9.66x10-11
4.76x10-7
6.40x10-7
3.46x10-4
3.89x10-2
1.54x100
2.93x101
19 → 16
2.89x10-7
2.20x10-3
7.10x10-1
8.68x10-1
6.31x101
1.59x103
1.97x104
1.48x105


