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Claisen rearrangement reactions are known to be greatly accelerated in water. Recently, the
kinetic constants and thermodynamic quantities for the Claisen rearrangement of aryl vinyl
ether were experimentally evaluated under several solvent conditions, and remarkable solvent
dependence of them was reported. In this study, the thermodynamic quantities were evaluated
using the RISM-SCF-cSED method for this reaction. The calculated values of activation free
energies and enthalpies agreed with the experimental values by about 3.0 kcal/mol.
Additionally, computed activation entropies agreed with the experimental values except for
small differences for various solvent conditions and for the unusual values for ethanol solvent.
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Table 1. Activation free energies at 298.15 K, enthalpies and entropies for the Claisen rearrangement of
AVE in various solvent conditions evaluated by the RISM-SCF-cSED with the Kovalenko-Hirata closure.
Electronic structure calculations were performed with M06-2X/6-311G(d,p).

RISM-SCF-cSED Experiment

Solvent AG? AH? AS? AH? AS?

[kcal/mol] [kcal/mol] [cal/(mol K)] [kcal/mol] [cal/(mol K)]
gas phase 31.37 29.96 -6.59 30.60 =7.71
benzene 30.59 28.26 -9.19 26.7220.5001 -11.4£1.51
ethanol 29.80 27.40 -9.36 30.00£1.1M1 -1.6%3.2M1
acetonitrile 29.89 27.60 -8.84 25.65+0.55M1 -13.8+=1.7M1
water 29.50 27.35 —8.27
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