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REACTION OF SUPEROXO Co(III) COMPLEX WITH QUINONES
FORMATION OF A SEMIQUINONE Co(III) COMPLEX
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The superoxo complex [CO(CN)SOZJQ' was found to act as a reducing agent towards
quinones, One-electron reduction took place with o-quinones whereas two-electrons
reduction with p-quinones, 3,5-Di-t-butyl-o-benzoquinone gave the corresponding

semiquinone Co(IIT) complex quantitatively.

The reactions of dioxygen metal complexes have become of interest in recent years.1
Previgusly, we have reported that superoxo Co{IIl} complexes display reactivities as a radical
and a base towards 2,6-di-t-butylphenols depending on the nature of ligand in the superoxo com-
plex used.2 Superoxo Co{Ill) complexes have also heen shown to act as a nucleophile towards
benzoquinone methides.3 We wish to report here that the superoxo complex [CQ{CN}SOzjg" acts as a
reducing agent towards guinones,

When equimolar amounts of 3,5-di-t-butyl-o-benzoquinone (1) and {CD(CN) 0 }[Ph P=NipPh ]3
lex were mixed in CH,C1, under nitrogen bubblin
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ing semiquinone which is fully coordinated with the Co(IIl) species (aCO: 7.9 G, ay = 2.9 6)7

(Figure 1). With the same reaction in DMF, on the other hand, ESR spectrum showed predominant

formation of the o-semiguinone in its free state, indicating that the coordination depends on the

nature of the solvent used. Acidification of the reaction mixtures obtained in both cases gave

1 (50%) and 3,5-di-t-butylcatechol (50%), which is indicative of quantitative formation of the

semiquinone, quantitative one-electron reduction. The guantitative formation of the semiquinone

was observed even if the superoxo complex was present in excess, indicating that neither further

reduction nor radical coupling with the superoxo complex took place. Similar quantitative forma-

tion of semiquinones was observed in the reactions of 1,2-naphthoquinone and 9,10-phenanthra-
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quinone with the superoxo Co{IIl) complex.

By contrast, in the reaction of 2,6-di-t-

oo i Lol butyl-p-benzoquinone with the superaxo
HEE Co{II11) complex, it was found that the
corresponding p-semiquinone was formed

Lol quantitatively in an equimolar reaction

but further reduction took place by the
) use of an excess of the superoxo complex,
Figure 1, ESR spectrum of 3,5-di-t-butyl-o-
semiguinone Co(IlI) complex obtained from
3,5-di-t~butyl-o-benzoquinone (0,1 mmol) the superoxo complex, 2,6-di-t-butyihydro-
+
and [CO(CN)SOEJEPh3P-N—PPh3J3 (0.1 mmol)
in CH2C12 (10 m1) at room temperature,

From the reaction with two equivalents of

guinone was isolated in 80% yield together
with the starting gquinone (20%). Similarly,
the two-electrons reduction was observed with p-quinones such as 1,4-naphthoquinone, 9,10-anthra-
quinone, and 2,3-dimethyl-1,4-naphthoquinone. The diference between the reactions of the o-qui-
nones and the p-quinones is remained obscure to be exp}ained.S

Dioxygen bubbling through a solution obtained from the reaction of 9,10-phenanthraguinone (2)
with two equivalent amounts of the superoxo Co(III) complex in DMF, where 9,10-phenanthrenesemi-
quinone (g) is formed quantitatively, gave 2,2'-dicarboxybiphenyl in quantitative yield. Therefore,
the formation of the dicarboxylic acid results obviously from the reaction between 02 and the
samiquinone, which is contrary to the argument by Le Berre, et a16 who proposed a nucTeophilic
attack by superoxide anion on the dione system in the reaction of Z with NaOZ giving rise to

2,2'-dicarb0xybipheny].7
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