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Figure S3 Logarithmic plots of rate coefficients for the thermolyses of N-benzyl-N-nitrosopivalamides 4-R-C6H4-CH2-N(N=O)-C(=O)-C(CH3)3 in DMSO.
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Figure S4 Logarithmic plots of rate coefficients for the thermolyses of N-benzyl-N-nitrosotosylamides C6H5-CH2-N(N=O)-SO2-C6H4-4-CH3 in DMSO (a) and toluene (b).
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Figure S5 Logarithmic plots of rate coefficients for the hydrolysis of dinitrobis(ethylenediamine) cobalt III ion in HBr 3.547 M (a), H2SO4 2.575 M (b), and HNO3 6.148 M (c).
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Figure S6 Logarithmic plots of rate coefficients for the rearrangement of bis-(4-chlorophenyl) thioncarbonate to bis-(4-chlorophenyl) thiolcarbonate.
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Figure S7 Logarithmic plots of rate coefficients for the solvolysis of methyldiphenylsulfonium ion in H2O (a) and EtOH (b).

	[image: image11.png]-12

-13 1

14

15

-16

17

-18
36.5

37

375

38

38.5

39

395

40

405

41

415




	[image: image12.png]-11

-11.5 -

-12

-12.5-

-13 1

-13.5-

14

-14.5-

-15
35

355

36

36.5

37

375

38

38.5

39






Figure S8 Logarithmic plot of rate coefficients for the neutral hydrolysis of methyl trifluoroacetate in H2O/DMSO.

	[image: image13.png]16

16.5

17

17.5

18

18.5

19






Figure S9 Logarithmic plot of rate coefficients for the oxidation of xantine by xantine oxidase.
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Figure S10 Logarithmic plots of rate coefficients for the hydrolysis of Suc-Phe-pNA (a), Suc-Ala-Phe-pNA (b), and Suc-Ala-Ala-Pro-Phe-pNA (c) catalyzed by chymotrypsin.
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Figure S11 Logarithmic plots of rate coefficients for the hydride transfer catalyzed by Escherichia coli dihydrofolate reductase in water and methanol at various concentrations.
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Figure S12 Logarithmic plots of rate coefficients for the hydride transfer catalyzed by Escherichia coli dihydrofolate reductase in glycerol and sucrose at various concentrations.
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Figure S13 Logarithmic plots of rate coefficients for the atom transfer radical polymerization of alkyl halides catalyzed by Cu(I)Br(PMDETA) in acetonitrile.
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Figure S14 Logarithmic plots of rate coefficients for the atom transfer radical polymerization of alkyl halides catalyzed by Cu(I)Br(PMDETA) in acetonitrile.
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Figure S15 Logarithmic plots of rate coefficients for the hydration of carbon dioxide in water by H2O (a) and OH- (b).
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Figure S16 Logarithmic plots of rate coefficients for the solvolysis of 4-methylbenzhydryl 4-nitrobenzoate in 90% acetone.
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Table S1. Activation parameters for the thermolyses of N-benzyl-N-nitrosoamides. Standard deviations are given in parentheses.

	Amide
	R
	Solvent
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	pivalamide
	MeO
	DMSO
	3.37 109 (6.95 109)
	16.86

(0.60)
	0.15
(1.63 10-2)
	3.61 10-2
(1.27 10-3)

	“
	Me
	“
	1.60 1010 (1.10 1011)
	18.07
(0.90)
	9.18 10-2
(3.45 10-2)
	3.39 10-2
(1.67 10-3)

	“
	H
	“
	1.41 1010 (1.05 1011)
	18.03

(0.89)
	4.04 10-2
(3.51 10-2)
	3.39 10-2
(1.65 10-3)

	“
	NO2
	“
	1.98 1011
	20.17
	9.21 10-2
	3.03 10-2

	tosylamide
	H
	“
	8.779 1010
	24.91
	1.75 10-2
	2.94 10-2

	“
	H
	toluene
	2.873 1012
	26.99
	1.57 10-2
	2.70 10-2


Table S2. Activation parameters for the hydrolysis of dinitrobis(ethylenediamine) cobalt III ion in various aqueous acids. Standard deviations are given in parentheses.

	Acid
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	HBr 3.547 M
	2.95 1011
(3.69 1010)
	20.94

(7.54 10-2)
	0.12
(6.22 10-3)
	3.04 10-2
(1.09 10-4)

	H2SO4 2.575 M
	4.77 1011
(3.61 1010)
	21.52

(4.59 10-2)
	0.13
(4.52 10-3)
	2.91 10-2
(6.20 10-5)

	HNO3 6.148 M
	7.42 1010
(5.49 109)
	19.85

(4.54 10-2)
	6.97 10-2
(4.75 10-3)
	3.15 10-2
(7.21 10-5)


Table S3. Activation parameters for the rearrangement of bis-(4-chlorophenyl) thioncarbonate to bis-(4-chlorophenyl) thiolcarbonate (without solvent).
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	6.52 1011
	38.45
	8.07 10-3
	2.76 10-2


Table S4. Activation parameters for the solvolysis of methyldiphenylsulfonium ion in various solvents. Standard deviations are given in parentheses.

	Solvent
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	H2O
	3.36 1010
(1.23 1010)
	26.51

(0.22)
	4.04 10-2
(1.07 10-2)
	2.57 10-2
(2.13 10-4)

	EtOH
	3.01 1010
(6.90 109)
	24.14

(0.14)
	3.31 10-2
(5.67 10-3)
	2.70 10-2
(1.55 10-4)


Table S5. Activation parameters for the neutral hydrolysis of methyl trifluoroacetate in H2O/DMSO. Standard deviations are given in parentheses.
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	2.46 105
(1.58 102)
	10.31
(3.71 10-4)
	2.46 10-2
(2.96 10-5)
	5.67 10-2
(2.04 10-6)


Table S6. Activation parameters for the oxidation of xantine by xantine oxidase. Standard deviations are given in parentheses.
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	5.28 1011
	15.03
	0.29
	4.03 10-2


Table S7. Activation parameters for hydrolyses catalyzed by -chymotrypsin. Standard deviations are given in parentheses.

	Substrate
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	Suc-Phe-pNAa
	1.80 1011
(1.84 1011)
	17.67

(0.39)
	0.12
(2.43 10-2)
	3.40 10-2
(7.51 10-4)

	Suc-Ala-Phe-pNA
	4.18 109
(1.51 109)
	15.39

(0.18)
	0.16
(1.41 10-2)
	3.91 10-2
(4.64 10-4)

	Suc-Ala-Ala-Pro-Phe-pNA
	3.44 1011
(2.09 1011)
	13.32

(0.27)
	0.13
(2.11 10-2)
	4.52 10-2
(9.35 10-4)


a pNA = p-nitroanilide

Table S8. Activation parameters for the hydride transfer catalyzed by Escherichia coli dihydrofolate reductase. Standard deviations are given in parentheses.
	Solvent
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	H2O
	2.73 108
(1.26 108)
	8.29

(0.23)
	1.65 10-2
(1.14 10-2)
	7.02 10-2
(1.92 10-3)

	MeOH 17%
	3.47 108
(1.05 108)
	8.35

(0.16)
	1.26 10-2
(1.03 10-2)
	6.97 10-2
(1.34 10-3)

	MeOH 33%
	1.46 107
(8.65 106)
	6.72

(0.28)
	1.35 10-2
(1.40 10-2)
	8.66 10-2
(3.63 10-3)

	MeOH 50%
	3.04 106
(4.19 106)
	6.37

(0.43)
	3.67 10-2
(1.75 10-2)
	8.98 10-2
(6.29 10-3)

	glycerol 17%
	3.45 109
(8.64 108)
	9.74

(0.14)
	7.22 10-2
(7.52 10-3)
	5.98 10-2
(8.47 10-4)

	glycerol 33%
	1.93 109
(4.15 108)
	9.58
(0.11)
	4.40 10-2
(6.85 10-3)
	6.07 10-2
(7.14 10-4)

	glycerol 50%
	1.05 1010
(1.94 109)
	10.94
(0.10)
	7.16 10-2
(9.29 10-3)
	5.32 10-2
(4.97 10-4)

	sucrose 17%
	9.36 107
(5.77 107)
	7.71
(0.29)
	1.97 10-2
(1.78 10-2)
	7.55 10-2
(2.88 10-3)

	sucrose 30%
	8.73 106
(4.61 106)
	6.37

(0.23)
	6.81 10-2
(9.04 10-3)
	9.13 10-2
(3.38 10-3)


Table S9. Activation parameters for the atom transfer radical polymerization of alkyl halides catalyzed by Cu(I)Br(PMDETA) in acetonitrile.

	Halide
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	BrAN
	1.20 106
	7.39
	4.48 10-2
	7.29 10-2

	MBriB
	1.94 105
	6.57
	8.84 10-2
	8.20 10-2

	EtBriB
	1.61 105
	6.59
	7.83 10-2
	8.18 10-2

	MBrP
	1.14 105
	7.92
	4.67 10-2
	0.14

	ClPN
	2.03 105
	8.44
	9.67 10-2
	6.86 10-2

	PEBr
	3.00 105
	8.71
	6.67 10-2
	6.65 10-2

	ClAN
	1.28 105
	8.56
	5.97 10-2
	6.76 10-2

	AllBr
	8.00 105
	9.84
	9.18 10-2
	5.88 10-2

	BrPN
	2.11 106
	6.71
	3.44 10-2
	7.26 10-2


Table S10. Activation parameters for the hydration of carbon dioxide in water. Standard deviations are given in parentheses.

	Reaction
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	CO2 + H2O
	1.01 1011
(1.62 1011)
	19.32

(0.48)
	6.12 10-2
(2.61 10-2)
	3.06 10-2
(7.54 10-4)


Table S11. Activation parameters for the solvolysis of 4-methylbenzhydryl 4-nitrobenzoates in 90% acetone.
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	1.49 1010
(8.11 108)
	26.76

(3.81 10-2)
	2.27 10-2
(3.76 10-3)
	2.65 10-2
(3.77 10-5)
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