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Table S1.  Rate Data for the Hydration of o-Quinone -Carbomethoxymethide Generated by Flash Photolysis of Methyl 2-Hydroxyphenyldiazoacetate in Aqueous Perchloric Acid Solutions at 25 Ca

[Acid]/10–2 M



kobs/102 s–1
H2O:

	2.00
	7.30, 7.14, 7.39, 6.98

	1.00
	3.93, 3.66, 3.65, 3.83

	0.800
	3.09, 2.95, 2.79, 2.82

	0.600
	2.71, 2.66, 2.69, 2.75, 2.20, 2.28, 2.37, 2.34

	0.400
	1.95, 1.79, 1.64, 1.81, 1.54, 1.87, 1.84, 1.65

	0.200
	1.27, 1.23, 1.26 1.27, 1.14, 1.14, 1.08, 1.18

	0.100
	0.799, 0.928, 0.832, 0.885

	0.0500
	0.681, 0.695, 0.725, 0.688, 0.608, 0.633, 0.642, 0.634

	0.0200
	0.572, 0.602, 0.599, 0.594, 0.601, 0.574, 0.660, 0.574, 0.656

	0.0100
	0.565, 0.615, 0.582, 0.584, 0.562, 0.569, 0.582


D2O:

	0.711
	6.68, 6.00, 5.94, 6.04, 6.48

	0.410
	4.00, 3.66, 3.79, 3.84, 3.59

	0.231
	2.28, 2.12, 2.19, 2.21, 2.22

	0.111
	1.41, 1.41, 1.42, 1.35, 1.39

	0.0209
	0.552,0.624, 0.593, 0.602

	0.00800
	0.498, 0.508, 0.500


aIonic strength = 0.10 M (NaClO4).

Table S2.  Rate Data for the Hydration of o-Quinone -Carbomethoxymethide Generated by Flash Photolysis of Methyl 2-Hydroxyphenyldiazoacetate in Aqueous Buffer Solutions at 25 Ca

[Buffer]/10–2 M



kobs/s–1
H2O:

HA = CH3CO2H; [HA]/[A–] = 3.00; [H+] = 8.1610–5 M

	6.00
	0.895, 0.918, 0.894, 0.886

	5.00
	0.853, 0.926, 0.891, 0.853

	4.00
	0.739, 0.739, 0.833, 0.831

	3.00
	0.758, 0.764, 0.777, 0.782

	2.00
	0.654, 0.757, 0.679, 0.680


kobs/s–1 = (6.00±0.25)10–1 + (5.22±0.59)  [Buffer]

HA = CH3CO2H; [HA]/[A–] = 1.08; [H+] = 2.9410–5 M

	6.24
	1.25, 1.32, 1.32, 1.33

	5.20
	1.21, 1.21, 1.17, 1.21

	4.16
	1.06, 1.04, 1.04, 1.09

	3.12
	0.874, 0.902, 0.926, 0.988

	2.08
	0.769, 0.758, 0.800, 0.837


kobs/s–1 = (5.33±0.22)10–1 + (1.26±0.05)101 [Buffer]

HA = CH3CO2H; [HA]/[A–] = 0.456; [H+] = 1.2410–5 M

	4.37
	1.30, 1.30, 1.36, 1.32

	3.64
	1.15 1.18, 1.13, 1.15

	2.91
	1.02, 1.04, 1.03, 1.08

	2.18
	0.900, 0.977, 0.966, 0.969

	1.46
	0.774,  0.799,  0.920, 0.868


kobs/s–1 = (6.00±0.28)10​–1 + (1.59±0.09)10​1 [Buffer]

HA = CH3CO2H; [HA]/[A–] = 0.200; [H+] = 5.4410–6 M

	3.60
	1.30, 1.17, 1.29, 1.22

	3.00
	1.11, 1.16, 1.15, 1.14

	2.40
	1.03, 1.08, 1.08, 1.08

	1.80
	0.892, 0.873, 0.880, 1.03

	1.20
	0.822, 0.817, 0.774, 0.798


kobs/s–1 = (5.93±0.31)10–1 + (1.84±0.12)101 [Buffer]

HA = H2PO4–; [HA–]/[A=] = 7.00; [H+] = 1.1610–6 M

	2.40
	0.677, 0.686, 0.669, 0.692

	2.00
	0.643, 0.574, 0.679, 0.661

	1.60
	0.607, 0.647, 0.674, 0.730

	1.20
	0.576, 0.520, 0.715, 0.640

	0.800
	0.650, 0.624, 0.695, 0.694


kobs/s–1 = (6.30±0.35)10–1 + (1.43±2.08) [Buffer]

D2O:

DA = CH3CO2D; [DA]/[A–] = 4.64; [D+] = 3.8610–5 M

	9.35
	1.17, 1.19, 1.08, 1.10

	7.51
	0.974, 1.01, 0.989, 0.999

	5.77
	0.865, 0.914, 0.868, 0.864

	4.41
	0.745, 0.751, 0.747, 0.749

	2.93
	0.683, 0.670, 0.667, 0.679


kobs/s–1 = (4.47±0.18)10–1 + (7.31±0.28) [Buffer]

DA = CH3CO2D; [DA]/[A–] = 1.09; [D+] = 9.0610–6 M

	6.85
	1.39, 1.40, 1.28, 1.38

	5.64
	1.13, 1.16, 1.25, 1.17

	4.47
	1.11, 1.10, 1.12, 1.12

	3.34
	0.871, 0.874, 0.931, 0.900

	2.29
	0.745, 0.825, 0.726, 0.811


kobs/s–1 = (4.90±0.33)10–1 + (1.27±0.07)101 [Buffer]

DA = CH3CO2D; [DA]/[A–] = 0.386; [D+] = 3.2110–6 M

	4.44
	1.35, 1.35, 1.35, 1.29

	3.33
	1.12, 1.12, 1.20, 1.08

	2.64
	1.02, 1.02, 0.982, 1.05

	1.85
	0.833, 0.855, 0.884, 0.891

	1.21
	0.686, 0.684, 0.712, 0.730


kobs/s–1 = (4.94±0.20)10–1 + (1.92±0.07)101 [Buffer]

______________________________________________________________________

aIonic strength = 0.10 M (NaClO4).

Table S3.  Rate Data for the Hydration of o-Quinone -Carbomethoxymethide Generated by Flash Photolysis of Methyl 2-Hydroxymandelate in Aqueous Perchloric Acid Solutions at 25 Ca

[HClO4]/10–2 M



kobs/s–1
	10.0
	34.5

	8.00
	27.8

	6.00
	15.8, 1.4.5

	4.00
	11.1

	2.00
	6.95


________________________________________________________________________

aIonic strength = 0.10 M (NaClO4).

bThe transient signals from this substrate were weak, and these rate constants are therefore each based on data acquired from eight separate shots.

Table S4.  Rate Data for the Hydration of o-Quinone -Carbomethoxymethide Generated by Flash Photolysis of Methyl 2'-Acetoxy-2-hydroxyphenylacetate in Aqueous Perchloric Acid Solutions at 25 Ca

[HClO4]/10–2 M



kobs/ s–1
	10.0
	33.2, 33.6, 36.2, 33.7

	6.00
	18.1, 18.6, 20.1, 19.8

	4.00
	12.4, 13.3, 12.8, 13.8

	2.00
	7.92, 7.54, 7.07, 7.97

	1.00
	4.17, 4.07, 4.04, 3.83

	0.100
	1.01, 0.933, 0.989, 0.999

	0.0200
	0.658, 0.666, 0.663, 0.652


________________________________________________________________________

aIonic strength = 0.10 M (NaClO4).
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