Table 1 Energy change ΔEi and barrier height (E‡ for isomerization of C6H6+• systems as computed by DFT (the B3LYP and M06-2X functionals) and by the CBS-QB3 method *
	 
	 
	 
	     B3LYP
	 
	      M06-2X
	 
	       CBS-QB3

	R
	P
	TS
	∆Ei 
	∆E‡ 
	 
	∆Ei 
	∆E‡ 
	 
	∆Ei 
	∆E‡ 

	3
	1
	TSa
	-36.0
	11.8
	
	-35.6
	9.2
	
	-36.6
	10.2

	6
	2
	TSb
	-32.8
	44.4
	
	-32.2
	41.3
	
	-32.9
	40.4

	7
	2
	TSc
	-37.0
	23.1
	
	-35.9
	20.7
	
	-36.6
	21.7

	16
	2
	TSd
	-67.2
	19.6
	
	-63.8
	23.7
	
	-67.9
	21.1

	4
	3
	TSe
	-1.3
	60.9
	
	-1.9
	62.4
	
	-1.6
	61.1

	6
	3
	TSf
	-8.6
	22.1
	
	-9.1
	17.7
	
	-7.6
	16.4

	18
	3
	TSg
	-52.7
	9.4
	
	-44.8
	13.5
	
	-47.1
	9.1

	6
	4
	TSh
	-7.3
	21.1
	
	-7.2
	19.4
	
	-6.0
	15.5

	9
	4
	TSi
	-10.4
	19.3
	
	-14.0
	13.9
	
	-11.3
	14.5

	16
	5
	TSj
	-37.6
	28.7
	
	-37.8
	27.9
	
	-37.2
	28.1

	11
	7
	TSk
	-2.7
	69.6
	
	-3.6
	71.5
	
	-3.3
	70.7

	17
	7
	TSl
	-33.6
	33.8
	
	-28.7
	34.1
	
	-30.9
	33.5

	11
	8
	TSm
	-2.3
	72.3
	
	-2.8
	74.3
	
	-2.1
	74.2

	12
	8
	TSn
	-6.3
	23.6
	
	-6.6
	22.8
	
	-7.8
	18.4

	19
	10
	Tso
	-40.3
	2.9
	
	-37.0
	2.5
	
	-39.1
	1.8

	14
	13
	TSp
	-6.4
	26.7
	
	-2.4
	24.2
	
	-3.5
	25.6

	18
	15
	TSq
	-16.1
	25.8
	
	-11.2
	27.3
	
	-15.6
	25.9

	19
	16
	TSr
	-11.1
	18.0
	 
	-12.3
	15.3
	 
	-9.5
	17.4


* All energy quantities in kcal/mol

Table 2 Rate coefficient k298, Arrhenius activation energy Ea, and pre-exponential factor A for isomerization reactions of some C6H6+• systems (from reactant R to product P via TS) as calculated by the M06-2X functional and by the CBS-QB3 method *
                                               M06-2X                                             CBS-QB3            

 R → P     TS         -------------------------------------         ---------------------------------------

                                  k298               Ea             A        
          k298              Ea              A   
 3 → 1      TSa
       9.98x105 
      7.9      5.94x1012
      1.33x105        10.5
      6.91x1012 
 6 → 2      TSb       2.48x10-16     38.8      6.75x1012          9.44x10-18      40.8      8.70x1012     

 7 → 2      TSc       1.75x101       18.2      4.45x1014          5.87x10-4        22.1      1.01x1013
16 → 2     TSd       1.10x10-5      24.1      4.97x1012         1.01x10-3        21.2      3.24x1012   

 4 → 3      TSe       1.00x10-30     59.2      2.74x1013         1.14x10-32      61.9      2.79x1013   

 6 → 3      TSf        7.01x100       16.5      9.45x1012         3.67x100        16.8      8.11x1012  

18 → 3     TSg       1.32x103       13.5      1.16x1013         1.17x106          9.5      1.16x1013     

 6 → 4      TSh       1.14x100       18.0      1.48x1013         3.22x101        16.3      2.93x1013     

 9 → 4      TSi        2.42x102       13.1      1.02x1012         2.43x101        14.3      7.82x1011        

16 → 5     TSj        1.38x10-5      24.5      1.37x1013         9.58x10-9       28.5      7.52x1012
11 → 7     TSk       5.85x10-37     67.8      3.52x1013         2.46x10-39      71.5      3.33x1013          
17 → 7     TSl        4.25x10-13     33.1      7.82x1011         1.91x10-13      33.5      6.87x1011      
11 → 8     TSm      1.97x10-38     70.3      7.31x1013         4.27x10-42      75.1      5.81x1013        
12 → 8     TSn       4.61x10-4      21.8      4.96x1012         8.50x10-2        18.8      5.24x1012         
19 → 10   TSo       3.94x1010       2.7       3.54x1012         1.05x1011         1.9      2.50x1012        
14 → 13   TSp       8.53x10-5      23.4      1.30x1013         9.77x10-7        26.2      1.58x1013       
18 → 15   TSq       2.37x10-6      25.3      8.67x1012         4.76x10-7       26.2      8.53x1012       
19 → 16   TSr       6.96x102         3.7      7.53x1012         7.10x10-1       17.9      9.13x1012     

____________________________________________________________________________________________________________

* All activation energies in kcal/mol  
Table 3 CBS-QB3 energy profiles* of Schemes 1 to 8 for conversion of radical cations 2, 4, 5, 6, 7, 8, 9, and 10 to yield the benzene radical cation 1, giving each species along the route and the energy level ΔEr  relative with respect to the final product 1 


Scheme 1  (2 to 1 via 3 and 6)
Species        2        TSb        6       TSf        3       TSa      1  
ΔEr  
      11.3     84.6      44.2    60.7     36.6     46.8      0

Scheme 2 (4 to 1 via 3)

Species        4        TSe        3       TSa       1         
ΔEr  
     38.2      99.3     36.6     46.8       0

Scheme 3  (5 to 1 via 2, 3, 6 and 16)

Species        5        TSj        16      TSd       2       TSb       6       TSf       3      TSa     1    

ΔEr  
     41.9    107.2     79.1    100.3   11.3     84.6     44.2    60.7    36.6   46.8     0

Scheme 4 (6 to 1 via 3)

Species        6        TSf         3       TSa       1         
ΔEr  
     44.2      60.7      36.6    46.8       0

Scheme 5  (7 to 1 via 2, 3 and 6)

Species       7       TSc         2       TSb       6       TSf        3      TSa      1    
ΔEr  
    47.9     69.6      11.3     84.6    44.2     60.7    36.6    46.8      0   

Scheme 6  (8 to 1 via 2, 3, 6, 7 and 11)

Species       8     TSm       11       TSk       7       TSc        2      TSb      6       TSf      3       TSa    1    
ΔEr  
    49.1   125.4     51.2    121.9    47.9     69.6    11.3    84.6    44.2    60.7   36.6    46.8    0

Scheme 7  (9 to 1 via 3 and 4)
Species       9      TSi         4
    TSe        3       TSa       1  
ΔEr  
     49.5   64.0      38.2     99.3     36.6     46.8       0

Scheme 8  (10 to 1 via 2, 3, 6, 16 and 19)

Species       10    TSo       19       TSr      16       TSd       2      TSb       6     TSf       3       TSa     1    
ΔEr  
     49.5   90.4     88.6    106.0    79.1    100.3   11.3     84.6    44.2   60.7   36.6     46.8     0


* Energy levels in kcal/mol

Table 4 CBS-QB3 energy profiles* of Schemes 9 to 14 for conversion of radical cations 11, 12, 15, 16, 17, 18, 19 to yield the benzene radical cation 1, giving each species along the route and the energy level ΔEr  relative with respect to the final product 1 

Scheme 9  (11 to 1 via 2, 3, 6 and 7)

Species      11      TSk       7       TSc        2        TSb        6      TSf       3        TSa      1    
ΔEr  
    51.2    121.9    47.9    69.6     11.3      84.6     44.2    60.7    36.6     46.8      0     

Scheme 10  (12 to 1 via 2, 3, 6, 7,  8 and 11)

Species     12    TSn      8     TSm    11    TSk      7     TSc     2     TSb      6     TSf     3     TSa    1    

ΔEr          56.9   75.3   49.1  125.4  51.2  121.9  47.9   69.6  11.3   84.6   44.2   60.7  36.6  46.8    0

Scheme 11  (15 to 1 via 3 and 18)
Species      15      TSq       18
    TSg       3       TSa     1  
ΔEr  
     68.1   109.6     83.7    92.9    36.6     46.8     0

Scheme 12  (16 to 1 via 2, 3 and 6)

Species         16     TSd        2      TSb       6      TSf       3     TSa     1    
ΔEr  
       79.1   100.3    11.3    84.6    44.2    60.7   36.6   46.8    0

Scheme 13  (17 to 1 via 2, 3, 6 and 7)

Species       17      TSl        7      TSc       2       TSb      6      TSf      3       TSa     1    
ΔEr  
     78.8    112.3   47.9    69.6    11.3     84.6    44.2   60.7   36.6    46.8     0

Scheme 14 (18 to 1 via 3)

Species       18       TSg      3       TS1      1         
ΔEr     
      83.7     92.9    36.6    46.8      0


Scheme 15  (19 to 1 via 2, 3, 6 and 16)

Species        19       TSr      16     TSd       2      TSb       6      TSf      3       TSa     1    
ΔEr  
      88.6    106.0    79.1   100.3   11.3    84.6    44.2    60.7   36.6    46.8     0


* Energy levels in kcal/mol

