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Table 1. Analysis of the transition states of ethylene epoxidation. C-O and C-C distances a [Å], sum q [e] of the NPA charges of the CH2 moieties of the ethylene fragment, ratio d/b [1] of donation d and backdonation b in CDA, energies ( [au] of the predominant frontier orbitals of the free oxidants, activation energies Ea (B3LYP/III+//B3LYP/II)a [kcal/mol] and reaction energies Er (B3LYP/III+//B3LYP/II)a [kcal/mol], ZPE-corrected values (B3LYP/II)a in parentheses, experimental Xsoe [1] values by Adam, and experimental Hammett parameters ( [1]. 


a

q



predominant oxidant orbitalsc 

Oxidant
C1-O
C2-O
C1-C2b

C1H2
C2H2

d/b 

( (lone pair O)
( ((* O-O)

Dimethyldioxirane (DMDO)
1.977
1.977
1.373

0.199
0.199

1.32

-0.261
-0.017

Dioxirane (DO)
2.011
2.011
1.370

0.190
0.190

1.50

-0.275
-0.031

HCO3H
2.029
2.029
1.369

0.190
0.190

1.55

-0.295
-0.014

m-Chloroperbenzoic acid (MCPBA)
2.037
2.037
1.368

0.185
0.185

1.56

-0.292
-0.006

[MoO(O2)2(OP(CH3)3)]
2.078
2.186
1.360

0.160
0.129

1.76

-0.230d
-0.041d

[ReO(O2)2(CH3)]
2.051
2.164
1.363

0.191
0.164

2.07

-0.295d
-0.076d

Oxidant
Ea
Er

XSOe
( i

Dimethyldioxirane (DMDO)
17.1 (17.9)
-55.4 (-54.2)

0.13f
-0.90j

Dioxirane (DO)
12.0 (12.8)
-53.5 (-53.1)




HCO3H
14.6 (15.2)
-47.9 (-46.0)




m-Chloroperbenzoic acid (MCPBA)
15.4 (16.0)
-47.5 (-45.3)

0.13g
-1.40k

[MoO(O2)2(OP(CH3)3)]
16.6 (17.5)
-38.0 (-36.0)

0.10h


[ReO(O2)2(CH3)]
13.7 (14.5)
-51.3 (-49.3)


-0.93l

a For computational details, see supporting information or: D. V. Deubel, G. Frenking, J. Am. Chem. Soc., 1999, 121, 2021. b Free ethylene: 1.331 Å. c Predominant ethylene orbitals: -0.267 (HOMO), -0.019 (LUMO). d Energy eigenvalues should be compared with caution due to the application of a pseudopotential. e XSO = SO oxidation of thianthrene 5-oxide (SSO) / total oxidation of SSO. In CH2Cl2, at 25 °C. f W. Adam, D. Golsch, F. C. Görth, Chem. Eur. J., 1996, 2, 255; at 0 °C. g W. Adam, D. Golsch, J. Org. Chem., 1997, 62, 115. h W. Adam, D. Golsch, J. Sundermeyer, G. Wahl, Chem. Ber., 1996, 129, 1177. i Correlation versus (+ values. j A. L. Baumstark, P. C. Vasquez, J. Org. Chem., 1988, 53, 3437; in acetone, at 23 °C. k R. P. Henzlik, G. O. Shearer, J. Am. Chem. Soc., 1975, 97, 51; perbenzoic acid, in benzene, at 20 °C. l A. M. Al-Aljouni, J. H. Espenson, J. Am. Chem. Soc., 1995, 117, 9243; in acidic CH3CN/H2O, at 25 °C. 

