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The 2-oxy-3,6~di-tert-butylphenoxy radical was prepared by the photolysis
of the 3,6-di-tert-butyl-orthoquinone solution with 2,6-di-tert-butylphenol

as hydrogen or deuterium donor:
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This system is an ideal model for the isotope effect investigation on the
simplest reaction of the atom migration between two equivalent states. ESR
spectra of these radicals are given in the Figure. An unpaired electron inte-
racts with two ring protons(triplet, 8y = 3,9 G) and with the oxy-group pro-
ton (doublet, ag = 1,62 G) or deuterium (triplet, apy = 0,26 G), The tempera-
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Pigure. ESR spectra of 2-oxy-3,6-di-tert-butylphenoxy radical (with OH
and OD groups at the same times): a- 393°K, b- 333°K, o- 273°%,

ture variation has been found among the linewidth of the triplet hyperfine
lines. The linewidth slternation can be accounted for by modulation of the
isotropic proton hyperfine splitting1'2)as result the intramolecular hydro-

gen migration between two oxygen atoms ( A and B forms-).
The frequences of proton and deuterium migration were determined at the
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temperature interval 273 to 393°K, from wich the activation energy and fre-
quency factor were obtained by using Arrhenius equation

Vg = 3,3410" exp ~( 2900 £ 200/ RT) sec~",

Vp = 6,0010"" exp ~( 4500 * 200/ BT) sec™",

The experimental frequencies at different temperatures, experimental and
theoretical isotope effects (\)D / \)H) are given in table,

The isotope effect can be described by the following approximate equati-
on’ 2 - -
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where OOD and 303 are 3tretching vibration frequencies of the 0D and OH
bonds respectively. The stretching vibration freguemsy of the OH dbond is
found at 3600 sm™ | ,q') VOD is caloculated by —‘)-OD/ ;OH = (nﬂ/nD)V 2 3) me
agreement between theoretical and experimental values of isotope effect
over the whole temperature range is good (see Table). It should be noted,
that the value 1/2( 30D - ;OH) is -1400 calomle"‘, and corresponds to the
experimental wvalue of activation barrier difference of deuterium and proton
migration aE = B, - By = 1600 calemole™,

Table.Frequencies for the intramolecular migration of proton and deuteri-

um within 2-o0xy-3,6~di-tert-butylphenoxy radical, Solvent: heptans.

og 93010'9590'1 \)Do‘!t'.)"gucs'1 \)D/ QH(oxpor.) \)D/ \)H (theor.)

273 2,0 - - -

293 3,2 0,3 0,09 0,09

333 5,5 0,75 0,14 0,12

353 6,3 1,0 0,16 0,14

393 10,0 2,2 0,22 0,17
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