ACID-BASE REACTIONS OF SEMIQUINONE RADICALS
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The stable semiquinone radicals may be used as sour spin probs for EPR-specroscopic investtigations the thermodynamic and kinetic of the protolytic fast reactions in different solutions. For example, the acid-base reaction between 3,6-di-tert.buthyl-2-oxyphenoxyl (I) and thebaine (alkaloid - paramorphine) in toluene
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will be described, by this method, with following physico-chemical parameters: K = k1/k-1 = 1.8 l/mol, ΔH = -25.3 kJ/mol, k1 = 5.4.108 l/mol.s, E1 = 16.8 kJ/mol. The analogous constants for reaction I and triethylamine are K(293K) = 9.7 l/mol, ΔH = -37.7 kJ/mol, ,  k1 = 7.7.108 l/mol.s, E1 = 10.5 kJ/mol. The contact ion pairs C are separated by tetrahydrofurane or tributhylphosphate.
The alkaloids pseudoephedrine (PE) and ephedrine (E) behave as a tertiary and a second amines. The protolytic reaction (1) parameters for PE amount K(293K) = 11.3 l/mol, ΔH = -8.2 kJ/mol, k1 = 1.8.109 l/mol.s, E1 = 28.0 kJ/mol. Under heating on toluenes solution of PE and I, pseudoephedrine turn into ephedrine. The values of rate constant and activation energy for fast proton exchange reaction between I and NH-acid E, obtained by dynamic EPR-spectroscopy, amount: kex(293K) = 4.6.108 l/mol.s, Eex = 26.0 kJ/mol.
The kinetic parameters of proton exchange reactions between I and some OH-acids, abietinic and betulonic amount as: kex  (293К) = 2,2(107 l/mol.s, Eex = 7,7 kJ/mol, kex(293К) = 1,3(107 l/mol.s Eex = 8,5 kJ/mol correspondence.
The EPR - investigations of protolytic activity of the stable semiquinone radical 2,6-di-tert.butyl-4-oxyphenoxyl in reaction (1) with triethylamine showed: K(293K) = 6.6 l/mol, ΔH = -28.0 kJ/mol, k1 = 3.6.107 l/mol.s, E1 = 18.4 kJ/mol.
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