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Semiquinone radicals are acid spin probes that have inter and 

intramolecular dynamics of the hydrogen atom [1-3]. Intramolecular processes 
of 2,6-di-tert-butyl-4-hydroxyphenoxyl in EPR spectra can be described by 
using a two jump model [4]. Tautomeric forms of 2,6-di-tertbutyl-4-
hydroxyphenoxyl differentiate by the position of hydroxyl group hydrogen 
atom within the plane of the radical benzene ring. Calculations of the radical 
structure were carried out by rotation the hydroxyl group dihedral angle within 
the plane of benzene ring on 360° by semiempirical and ab-initio methods. 

It was found that the structure with a dihedral angle ∠(COH)=180 ° has 
the lowest energy, and the structure with a dihedral angle ∠(COH)=90 ° has the 
largest one. It was noted that the difference in energies of these states is 
approximately 9.0 kJ/mol. It is well correlates with early obtained experimental 
ESR spectroscopic data. 

It was shown on the basis of data analysis that constants of benzene ring 
protons hyperfine structure practically do not change when the dihedral angle is 
varied in the range from 0 to 90 °. However, the HFS constant of the hydroxyl 
group hydrogen atom varies within wide range and even the sign of the HFS 
constant changes. 

The intermolecular proton transfer was calculated in hydrogen bond 
complexes of ionic and molecular types. Calculations were carried out by using 
the ab-initio approximation with basis UHF 3-21G. It was obtained that the 
length of hydrogen OH ... N bond in the molecular complex is 2.7 Å and in the 
ionic complex is 3.1 Å. The molecular complex is thermodynamically more 
stable (ΔE=196.0 kJ/mol) than the complex of ionic type on. Calculations of the 
p-semiquinone radical were carried out by using the Gaussian 09W program. 
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