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Calculation of standard RedOx potentials
by the semi-empirical methods AM1, PM7 and RM1
on wide set of organic compounds. Best scheme and accuracy.
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Abstract

The quantitative assessment by quantum chemistry methods of the standard RedOx potential changing
of organic compounds at introduction on a surface of an electrode the various modifiers can be convenient
criterion for selection of optimum modifiers. The range of the used modifiers is rather wide, up to use of high-
molecular compounds. Therefore the choice of calculation method with optimal accuracy and efficiency is
important task. We calculated the standard RedOx potentials for the big set of the substituted anylines (13),
phenols (28) and quinones (12) by use of semiempirical NDDO method in the modern parametrizations AM1,
PM7 and RM1. Solvation effects was considered by the continual model PCM. We submitted the results of
the comparative analysis of accuracy of specified methods among themselves and with ab inito methods
MP2/6-31G (d) and BPW91/cc-pVDZ. Also we carried out comparison of two RedOx potentials calculations
schemes - scheme with using enthalpy of formation and scheme with using total energies.

It is shown that the most precise semiempirical method for calculating standard RedOx potentials is the
parametrization RM1, whose results are comparable with accuracy of ab initio methods. It is also shown that
the scheme of calculation of potentials using the total energies provides the best accuracy for all options of the
parameterizations. It is established that accuracy of calculation of standard RedOx potential depends on
structure of compounds. The accuracy of RM1 for the substituted anylines is MUEry; = 0/10 V, while
accuracy for the substituted quinones is MUEryv; = 1.24 V. General MUEgy; does not exceed 0.6V.
Calculated values can be corrected by the correlation equation E® ®*%Y = (.1514*E° ®*™¢alc + 0.5282; R* =
0.2195.
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