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ESR Spectra in the Course of the Autoxidation
of Catechol and Pyrogallol
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Fig. 1. Order-made attachment for the flow
method.
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Fig. 2. ESR spectra of oxidized catechol
recorded by the static method with an ESR
spectrometer, model JES-ME-IX. Into 1 ml
0.4 % catechol, 1 drop of 0. IN NaOH was
added and ESR spectrum was recorded un-
der the conditions of temperature 23°C, re-
sponse 0.3sec., power 8 mW, modulation
width 0.5 gauss, sweep width +10 gauss
and sweep time I min. A: solvent H,0,
gain 3.2X1000; B: solvent ethyl alcohol,
gain 6.3X100.
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Fig. 3. ESR spectra of oxidized catechol
recorded by the flow method. By mixing
0.2 % catechol solution with 0. 1N NaOH
in the order-made attachment, ESR spec-
trum was recorded under the conditions
of temperature 23°C, response 0. 3 sec., pow-
er 4mW, modulation width 0.1 gauss,
sweep width - 10 gauss, and sweep time 1
min, A: solvent H,O, gain 3.2X100; B:
solvent N, N-dimethylformamide, gain 1.2
X100; C: solvent methyl alcohol, gain 2.0
X100; D: solvent ethyl alcohol, gain 2.0X
100.
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Fig. 4. ESR spectrum of oxidized pyrogal-
lol recorded by the static method employ-
ing the same method as in Fig. 2, but
under the conditions of temperature 23°C,
response 1sec., power 8 mW, modulation
width 6.3 gauss, sweep width 50 gauss,
sweep time 50 sec. and gain 3.2X1000 using
ethyl alcohol as solvent,

A w B "

gl
___m-} —
-4Gouss m
C _H, D B,

i

Fig. 5. ESR spectra of oxidized pyrogal-
lol recorded by the flow method employing

- the same method as in Fig. 3, except with
sweep time Smin. A: solvent H,0, gain
1.2X100 ; B : solvent N, N-dimethylform-
amide, gain 1.0X100; C: solvent methyl
alcohol, gain 2.0X100; D: solvent ethyl
alcohol, gain 1.4X100.
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Summary

ESR spectra were recorded by the static or flow method in the course of the alka-
line autoxidation of catechol and pyrogallol.

Although water or ethyl alcohol was used in the oxidation of catechol as solvent,
ESR spectrum composed of 9 signals was recorded by the static method. However, by
the flow method, the distinctive hfs of o-benzosemiquinone anion radical with the rela-
tive intensity of 1:2:1:2:4:2:1:2:1 was observed, even water, N, N-dimethylform-
amide, methyl alcohol or ethyl alcohol had been employed as the solvent. The ESR
spectrum has the coupling constants about 3.6 gauss and 0.8 gauss.

On the other hand, in the oxidation of pyrogallol, ESR spectrum having 2 signals
with the coupling constant 5.0 gauss was recorded by the static method only in ethyl
alcohol as solvent. However, by the flow method, hfs of 2 groups of the triplet was
observed. The ESR spectrum was presumed to be formed by ftripling (1:2:1) of
each signal with the coupling constant of 0.96 gauss.



