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Supplementary Data

Summary of Reactions Studied (550 K, gas phase)

Entry
reductant
oxidant   
kij(obsd)

kij(calcd)
ratio    
∆∆G‡ij
 ∆Go   






M-1s-1

M-1s-1


kcal/mol
kcal/mol

 1
EtMeNNMe2
Me2N)2+      
9.0x108   
8.62x108  
 1.04  
-0.05 
-1.7

 2
Pe'MeNNMe2
Me2N)2+      
2.4x108   
2.40x108  
 1.00  
 0.00   
-1.7

 3
iBuMeNNMe2
Me2N)2+      
4.8x108   
5.37x108  
 0.89  
 0.12   
-2.2

 4
nPeMeNNMe2 
Me2N)2+      
1.1x109   
1.31x109  
 0.84  
 0.19   
-3.0

 5
EtMeN)2 
Me2N)2+      
1.3x109   
1.07x109  
 1.21  
-0.21  
-3.0

 6
iPrMeNNMe2 
Me2N)2+      
1.2x109   
1.52x109  
 0.79  
 0.26  
-3.1

 7
r6NNMe2   
Me2N)2+      
3.3x109   
2.48x109  
 1.33  
-0.31 
-3.2

 8
EtMeN)2    
EtMeNNMe2+   
3.6x108   
3.08x108  
 1.17  
-0.17 
-1.3

 9
iPrMeNNMe2 
EtMeNNMe2+   
3.6x108   
4.39x108  
 0.82  
 0.22 
-1.4

10
nBuMeN)2  
iBuMeNNMe2+ 
6.6x108   
5.90x108  
 1.12  
-0.12
-3.5

11
tBuMeNNMe2 
[u6]Me2+     
2.4x108   
2.88x108  
 0.83  
 0.20
-1.1

12
iBuMeN)2  
[u6]Me2+     
2.2x108   
1.84x108  
 1.20  
-0.20
-3.0

13
Pe’MeN)2     
nPeMeNNMe2+ 
6.0x108   
5.04x108  
 1.19  
-0.19
-3.0

14
nPrMeN)2 
EtMeN)2+     
1.8x108   
2.26x108  
 0.80  
 0.25
-1.6

15
[5]Me2   

EtMeN)2+     
1.2x109   
1.36x109  
 0.89  
 0.13
-2.5

16
[6]Me2  
 
iPrMeNNMe2+  
1.3x109   
1.01x109  
 1.29  
-0.27
-1.8

17
r5NNMe2  
iPrMeNNMe2+  
1.7x109   
1.42x109  
 1.20  
-0.20
-2.2

18
nPrMeN)2  
r6NNMe2+     
4.2x108   
4.43x108  
 0.95  
 0.06
-1.4

19
Pe'MeN)2  
r6NNMe2+     
2.4x108   
3.28x108  
 0.73  
 0.34
-1.7

20
[6]Me2  
 
r6NNMe2+     
8.4x108   
1.51x109  
 0.56  
 0.64
-1.7

21
r5NNMe2  
r6NNMe2+    
3.0x109   
2.11x109  
 1.42  
-0.38
-2.1

22
iBuMeN)2  
r6NNMe2+     
6.0x108   
5.86x108  
 1.02  
-0.03
-2.2

23
r6N)2   

r6NNMe2+     
2.0x109   
2.05x109  
 0.98  
 0.03   
-2.3

24
[5]Me2  

r6NNMe2+     
3.0x109   
2.66x109  
 1.13  
-0.13  
-2.3

25
nBuMeN)2 
r6NNMe2+     
1.2x109   
1.19x109  
 1.01  
-0.01  
-2.5

26
nPeMeN)2 
r6NNMe2+     
9.6x108   
8.09x108  
 1.19  
-0.19  
-2.8

27
r5NNMe2 
tBuMeNNMe2+  
3.0x108   
2.50x108  
 1.20  
-0.20  
-1.8

28
r6N)2  

nPrMeN)2+    
4.8x108   
4.69x108  
 1.02  
-0.03   
-0.9

29
nBuMeN)2 
nPrMeN)2+    
2.4x108   
2.72x108  
 0.88  
 0.14   
-1.1

30
nPeMeN)2 
nPrMeN)2+   
1.8x108   
1.86x108  
 0.97  
 0.03   
-1.4

31
21/Me2 

nPrMeN)2+    
1.5x109   
9.97x108  
 1.50  
-0.45  
-2.4

32
21/Me2 

Pe'MeN)2+    
7.8x108   
5.72x108  
 1.36  
-0.34   
-2.1

33
21/Me2 

[6]Me2+      
2.6x109  

2.62x109  
 1.01  
-0.01   
-2.1

34
r5N)2  

[6]Me2+      
2.2x1010   
1.63x1010  
 1.35  
-0.33   
-4.5

35
r5N)2 

r5NNMe2+     
1.4x109   
2.60x109  
 0.54  
 0.67   
-1.7

36
r5N)2 

r5NNMe2+     
1.5x1010   
1.65x1010  
 0.91  
 0.10   
-4.1

37
21/Me2 

iBuMeN)2+    
5.4x108   
6.64x108  
 0.81  
 0.23   
-1.6

38
r5N)2 

nPeMeN)2+    
2.8x109   
3.82x109  
 0.73  
 0.34   
-3.4

39
r5N)2 

21/Me2+      
9.6x109   
8.77x109  
 1.10  
-0.10  
-2.4

40
22/Me2
  
21/Me2+      
1.1x1010   
1.10x1010  
 1.00  
 0.00   
-3.4
