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Table S1.  Rate constants for the growth of radical cations upon heterolysis of radicals 2a-2d in various HFIP-TFE mixtures (22 ± 1 °C).

	khet /107 s-1

	% HFIP in TFE
	2a, R = CH3
	2b, R = F
	2c, R = H
	2d, R = F

	100

90

80

70

60

50

40

30

20

10

0
	5.67

4.88

4.15

3.58

3.05

2.39

1.55

1.13

0.74

0.57

0.41
	1.04

0.81

0.55

0.40

0.32

0.29

0.25
	0.75

0.53

0.37

0.30

0.27

0.26
	0.30

0.22

0.17

0.13

0.10

0.09


Table S2.  Rate constants for the growth of radical cations upon heterolysis of the -methanesulfonate-4-chlorophenethyl radical 2a in various HFIP-AcN mixtures (22 ± 1 °C).

	% HFIP in AcN
	khet / 107 s-1

	99

98.3

97.7

97

96.3

95.7

95.1

94.4
	0.32

0.31

0.29

0.28

0.26

0.25

0.24

0.23


Table S3.  Rate constants for the growth of radical cations upon heterolysis of the -methanesulfonate phenethyl radical 2b in various HFIP-AcN mixtures (22 ± 1 °C).

	% HFIP in AcN
	khet / 107 s-1

	100

98

95

93

90
	0.63

0.58

0.49

0.39

0.28


Table S4.  Rate constants for the growth of radical cations upon heterolysis of the -methanesulfonate 4-fluorophenethyl radical 2c in various HFIP-AcN mixtures (22 ± 1 °C).

	% HFIP in AcN
	khet / 107 s-1

	100

97.5

95

92.5

90.

85

82.5

88
	1.07

0.91

0.74

0.68

0.56

0.34

0.30

0.44


Table S5.  Rate constants for the growth of radical cations upon heterolysis of the -methanesulfonate 4-methylphenethyl radical 2d in various HFIP-AcN mixtures (22 ± 1 °C).

	% HFIP in AcN
	khet / 107 s-1

	100

95

90

85

80

70
	5.47

4.76

3.88

2.17

1.04

0.22


Table S6.  Rate constants for the growth of radical cations upon heterolysis of the -methanesulfonate-4-methoxyphenethyl radical 2e in various HFIP-AcN mixtures (22 ± 1 °C).

	% HFIP in AcN
	khet / 107 s-1

	70

67.5

65

60

55

50

40

30

20

10
	5.7

4.57

3.30

2.27

1.41

0.91

0.44

0.28

0.15

0.09


Table S7.  Observed rate constants for the growth of the 4-methoxystyrene radical cation by heterolysis of the -methanesulfonate 4-methoxyphenethyl radical in various solvent mixtures  (22 ± 1 °C).

	kgrowth/107 s-1

	% Co-Solvent A

in Solvent B
	A: Water

B: Methanol
	A: TFE

B: AcN
	A: Water

B: AcN

	100

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.00
	-

-

-

-

-

5.1

3.7

2.3

1.4

0.89

0.78
	6.7

4.4

2.7

1.2

0.80

0.45

0.27

0.19

0.11

0.076

0.027
	-

-

6.5

4.6

2.7

1.6

0.88

0.57

0.34

0.19

0.027


Table S8.  Observed rate constants for the growth of the 4-methoxystyrene radical cation upon ionization of the -chloro, -bromo- and -methanesulfonate 4-methoxyphenethyl radicals in methanol/water mixtures  (22 ± 1 °C).

	kgrowth/107 s-1

	% Water
	YCl valuesa
	YBr valuesa
	YOMs valuesa
	X = Clb
	X = Brb
	X = OSO2CH3

	10

20

30

40

50

60

70
	-0.200

0.670

1.460

2.070

2.700

3.250

3.730
	-0.140

0.700

1.420

2.040

2.610

3.140

3.610
	-0.300

0.390

0.980

1.540

2.050

2.500

2.950
	-

-

0.13

0.22

0.57

1.2

2.3
	0.21

0.41

1.1

2.0

3.2

-

-
	0.89

1.4

2.3

3.7

5.1

-

-


a) Y-values taken from: Bentley, T. W.; Llewellyn, G. In Progress in Physical Organic Chemistry; Taft, R. W., Ed.; J. Wiley & Sons, Inc.: New York, 1990; Vol. 12, pp 121-158.  b) from: Cozens, F. L.; O'Neill, M.; Bogdanova, R.; Schepp, N. P. J. Am. Chem. Soc. 1997, 119, 10652-10659.

Table S9.  Slopes (+) of the Hammett plots established with the ionization rate constants of -methanesulfonate-4-R-phenethyl radicals (R = Me, F, H, Cl) as a function of the + parameter in various HFIP/TFE mixtures.

	%HFIP in TFE
	+

	100

90

80

70

60
	-3.02

-3.19

-3.32

-3.41

-3.49


