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Ab initio Investigation on Reaction of Ozone with Singlet Carbene
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Abstract The reaction mechanism of ozone and singlet carbene has been studied by means of the Gaussian —
3 method to optimize the geometries of reactions. transition states, intermediates and products, The energies
and structures of the important transition states, intermediates are reported for the first time. The resulls show
that there are two different reaction pathways on the reaction of singlet carbene and ozone: the twe reaction

pathways may take place under suitable condinon and nucleophilic reaction is relatively easier. Furthermore,

two reactions are stmng exothermic reactions.
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Fig.1 O+ CH;—~0CH; + O, reaction mechanism sketch map
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Fig.2 Optmized geametry of reactants and products (bond length unit; nm, angle unit; degree)
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Table 1 Optimuzed structures parameters {10 nm and degree ) of the intermeddiates and transibion states
Paramwter IMI T=I I'urarnetel In2 52
G3IB3 BALYP G3B3 BilxPp G3B3 RiLyP G3B3 BILYP
Ria/onr 0 1481 0.1477 0, 1322 0.1321 R - ‘nm 0. 1359 0. 1367 . 1638 0. 1680
Ria’nom . 1426 0.1427 0 I532 Q1519 Ry nm 0 1359 0 1367 0. 1618 0 tesd
Ry /nm Q.148]1 0 1477 I, 2027 0.013 R 0,2333 0 23685 J.1547 0. 1560
Ry 'nm Q.1426 0, 1427 0 147 Q.1356 Ry 'nm 0, 132 0.1295 0.1267 0. 125
Ry nm {11086 0 1097 0. 1059 0.1096 His nm D 078 4. 1077 (. 1084 0 L1084
A BE.7 3 6 76.4 Ta 5 44z 152 119.9 [43° ) 55.9 55 4
Agr-. 71 B6.5 86 4 1.0 7L 2 A 1} 1200 120.1 116 2 I15.8
{570 1.9 111 & Lt6.5 115 & PR 115 2 L15.1 121 3 I21.7
Agp (7] 113 1 113,12 113.7 113.4 A 51 Ins.2 115.1 3.t 3.l
D 71) 167 8.1 %7 7.9 Dy 1t} 150.0 180 0O - 2518 - 2552
Dsiy.1°) 9. B 95.7 7.9 8.6 [IITYAN a.0 oo -3I.5 - 3t.1
Dan'1°) 134 2 -135.4 - 148 4 -148.2 Depar i) 150.0 180.Q -211 5 -210.9
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Fig.3 Imaginary vibmtional mode of transiton states
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Table 2 Frergies (in a.n.} of reactants, intermediates, transion states and produrts
0% + CH, M1 T=I M2 pical OCH; + s
- 264421401 =26 801916 - 264 571243 - 264 481103 - 261471739 - 26463510
H - 264419512 =264 600972 - 164, 570K - 261, 480159 - X4 U795 - 264 633212
5 — 264468063 264631510 =264, 6X1526 -264 511203 - 264501774 - 264680204
#3 Atk RSN S KEAETTAER AE (W mdl)
Table 3 Relative energies of intermediates. transition states and products (kJ/mol )
ik + CHa Mmi Ts1 M2 TS2 OCH, + Oy
{1 B -:47‘3.83 -393.32 -156.71 - 13213 - 560 93
H qa -476.31 - 395 &N - 159,19 - 134 a1 -560.93
a - 42903 -37.70 -113 24 - BE. 49 -557.08
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Fig.4 Relative energy on the potental energy surfaces
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