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Theoretical Studies on Isomerization Mechanism between Ketone
and Enol Compounds Assisted by Water Molecules

Hao, Jiaojiao Wang, Changsheng™
(Department of Chemistry, Liaoning Normal University, Dalian 116029)

Abstract Theoretical studies on the isomerization mechanism between ketone and enol compounds
MeC(=O0)(CH;,R) and MeC(OH)(=CHR) were carried out with the MP2 method. The optimal structures of
ketone, enol, and transition states were located and the reaction barriers were predicted. The calculation re-
sults show that among all 14 reactions studied in this paper, the reaction barrier is lowered for the electron
withdrawing group and for the group with an unoccupied orbital whereas it is raised for the electron donat-
ing group without an unoccupied orbital. The calculation results suggest that the intramolecular process be
kinetically unfavorable because the high barrier exists whatever the substituent is. The one water-assisted
intermolecular transfer process is less favorable either. The process assisted by two water molecules is the

most favorable one because the low barrier exists whatever the substituent is.
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Figure 1 Fourteen types of isomerization reactions
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Table 1 Relative energies of transition states (AE}) and products
(AE) of 14 reactions through the three different pathways (kJ/mol)

Reaction Substituent AE,
Path(I) Path(Il) Path(III)
1 H 270.0(275.4) 149.6 93.6 58.1
2 Me 264.2 146.3 94.0 443
3 CFH, 258.3(265.0) 143.7 90.7 49.7
4 CF,H 263.8 142.1 752 472
5 CF; 260.8 139.2 73.6 50.6
6 NO, 238.3 122.5 67.7 514
7 BH, 164.7 76.5 304 137
8 SiH; 236.2 137.9 81.1 414
9 PH, 244.9(251.2) 135.0 752 418
10 SH 242.0 137.1 75.7 39.0
11 Cl 255.8 139.6 85.7 455
12 OH 269.2(270.8) 1509 107.0 52.7
13 OMe 270.4 151.7 1053 55.6
14 F 275.9(278.8) 158.0 109.5 58.5
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Figure 2 Transition state structures of 14 reactions (bond length in nm, bond angles in degree)
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