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RELEVANT STATIONARY POINTS FOR P-NITROPHENYL PHOSPHATE HYDROLYSIS

PCM/B3LYP/6-31+G* Geometry for p-Nitrophenyl Phosphate
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PCM/B3LYP/6-31+G* Optimized Transition State Geometry for p-Nitrophenyl Phosphate
Hydprolysis

O -3.657203 1.299879 0.150893
P -2.743976 0.084641 0.158038
O -4.489926 -1.256894 -0.200991
O -1.193068 1.095510 -0.041441
O -2.415054 -0.614557 -1.302079
O -2.354736 -0.689266 1.404186
H -5.214316 -0.635072 -0.375207
C 0.058590 0.678729 -0.023088
H -3.245120 -1.157980 -1.395816
C 1.075283 1.674737 -0.080123
C 2.413614 1.336038 -0.076290
C 2.782893 -0.021369 -0.010995
C 1.799180 -1.025209 0.048470
C 0.458263 -0.684871 0.043051
H 0.772370 2.716369 -0.129318
H 3.176889 2.103800 -0.121259
N 4.165092 -0.380696 -0.003727
H 2.096688 -2.066118 0.098334
H -0.297087 -1.456740 0.095076
O 4.480830 -1.586365 0.060240
O 5.027611 0.519527 -0.061114
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PCM/B3LYP/6-31+G* Structure Obtained from Following the Intrinsic Reaction Coordinate
(IRC) on the Optimized Transition State in the Reactant Direction for 50 Steps
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PCM/B3LYP/6-31+G* Structure Obtained from Following the Intrinsic Reaction Coordinate
(IRC) on the Optimized Transition State in the Product Direction for 50 Steps
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PCM/B3LYP/6-31+G* Reactant Complex Obtained from Following the Intrinsic Reaction
Coordinate (IRC) in the Reactant Direction for 50 Steps, Followed by a Subsequent Geometry

Optimzation

O  3.590293 -1.605749  -0.083691
P 2.595526 -0.509523  0.299295

O  4.666949 2.537542 -0.846061
0] 1.092522 -1.288529  -0.235553
O  2.651055 0.768286 -0.561545
O  2.390745 -0.276201 1.798517

H  5.458662 2.034499 -1.092774
C  -0.139961 -0.787017  -0.145299
H  3.950369 1.854118 -0.711683
C -1.200152 -1.614232  -0.593545
C  -2.510992 -1.176612  -0.546159
C  -2.789665 0.106631 -0.044097
C  -1.754785 0.941397 0.406888

C -0.441784 0.501122 0.358704

H  -0.962841 -2.601620  -0.977239
H  -3.317525 -1.812736  -0.890375
N  -4.147871 0.568892 0.006840

H  -1.985412 1.928263 0.790216

H  0.359702 1.140333 0.703784

O  -4.382976 1.706566 0.454354

O  -5.055677 -0.180663  -0.398293

RELEVANT STATIONARY POINTS FOR P-NITROPHENYL SULFATE HYDROLYSIS

PCM/B3LYP/6-31+G* Optimized Geometry for p-Nitrophenyl Sulfate

S -2.970280  -0.179354  0.002361
O -4.083853 0.787130  -0.009429
O -1.646022  0.939696  -0.010698
O -2.802759 -0.941341 1.258310
O -2.803666 -0.971995 -1.234607
C -0.336717 0.558026  -0.005764
C 0.586481 1.621627  -0.001971
C 1.947784 1.364174  0.000622
C 2.388731 0.033437  -0.000303
C 0.115862 -0.772911  -0.005820
C 1.481448 -1.031251  -0.003374
H -0.582279  -1.598869 -0.008903
H 1.840597 -2.053066  -0.004142
N 3.809524 -0.244441 0.001488
H 2.662008 2.178303  0.003707
H 0.216488 2.641482  -0.001214
O 4.186378 -1.425986  0.002531
O 4.602353 0.709283  0.001643

S4



PCM/B3LYP/6-31+G* Optimized Approximate Transition State Geometry for p-Nitrophenyl
Sulfate Hydrolysis (Structure Obtained from the Surface, Using S-O Constraints to the

Nucleophile and Leaving Group)
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Surface Shown in Fig. 5 of the Main Text)

ool AaolaloNoNoNoNoNoNoNoNoNOR"

-2.541895
-3.614839
-1.223060
-2.642069
-2.153649
0.066759
1.019549
2.362744
2.751271
0.465521
1.812839
-0.259134
2.133289
4.153643
3.101460
0.687637
-4.371272

-0.544208
-1.268814
-0.928666
0.936774
-1.078198
-0.544654
-1.129409
-0.815153
0.089519
0.363640
0.678121
0.825397
1.376727
0.421074
-1.263392
-1.828903
2.574931

0.447618
-0.253342
-0.593047
0.393119
1.767789
-0.352551
-1.206793
-1.074657
-0.076817
0.641878
0.777188
1.298992
1.540152
0.075526
-1.727350
-1.966719
-1.158053

Optimized Reactant Complex (Obtained from Performing an
Unconstrained Geometry Optimization on a Low-Energy Point in the Reactant Region of the
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