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Triphenylverdazyls readily react witvh diascyl peroxides? It supposed that the

main product of the reaction was the acyloxy-substitution'product (1) which in
polar solvents is in equilibrium with the verdazylium salt (g)?

?h Fh We have thoroughly studied the products
40\ 9 /C\ of the reaction of triphenylverdazyls (3)
F F—OER F g with p-nitroperbenzoic acid and p-nitro-
~N N\ ) ~N N+R002- benzoyl peroxide in benzene, chlorobenzene
Ph .,/ ‘Ph Ph Y,/ “Ph e .
CH2 sy and acetonitrile, and in no c¢ase have we

(1) (2 detected compounds of type (1)? In all
cases the reaction first led to the formation of the verdazylium salt which
then changed to N=formylformazan (2)? One mole of the radical always consumed
three moles of the peroxide? The reaction with peracid formed one mole of N-
formylfornazan$ three moles of p-NO,CgH,COOH’ and two moles of H,0%, while the
oxidation with peroxide led to the formation of one mole of N—formylformazan?
four moles of p~N0206H4COOH7 and one mole of p-nitrobenzoic anhydride? The
results obtalned asre illustrated by Schemes 1 and 2.

Here we deal with an example of a rapid-attenuation cyclic process in the
course of which partial regeneration of the radical takes place. This can easily
be cobserved if the radical and the peroxide are mixed in benzene in a ratio of
1 5 1.5. The green colour of the solution (for the radical A’max 720 nm)
changes to blue-violet (for the salt A‘max 540 nm) and then changes back to
green. Addition of further peroxide leads to repetition of the cycle.

The Schemes explain the stolchiometric relations observed in these cases and
agree well with our previous work10 in which the transformation of (4) into (&)
and (7) is explained by the intermediary formation and disproportionation of
the N-hydroxymethyl derivative (3).

The reaction of verdazyls with (p—N0206H4000)2 proceeds faster than with p-
N0206H400203. Verdazylium salt (8) formed in this case apparently rearranges
into the formazan product (9) which then rapidly disproportionates to (&), (7)
and p-nitrobenzoic anhydrideg’11 (8cheme 2).

It has recently been shown that the oxidation of nitroxides by m-chloroper-
benzoic acid also proceeds through the intermediary formation and decomposition
of ammonium ion?5

The regeneration of the radical may proceed in two ways: through oxidation
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of the intermediate leukoverdazyl by the peroxide or by reaction of the leuko-
verdazyl with the verdazylium salt. In the first case every cycle must result
in the regeneration of one half of the radical entering the reaction, while in
the second case two-thirds is regenerated.

The reactions of salts (4) or (8) with leukoverdazyls are the reverse of the
disproportionation reactions of verdazyls in the presence of acid?4 These reac—
tions proceed rapidly15 It is known that in the presence of alkali the verda-
zylium salt reacts with leukoverdazyl, leading to the quantitative formation
of the radical?6 We have shown that under our conditions the equilibrium
2(1)+p-N0206H4002H === (8)+(&) is practically completely shifted to the left.
Leukoverdazyls (6) under the action of an equimolecular amount of the per-
oxide, quickly turn into radicals (proved spectroscopically). Runs conducted
in benzene showed that one mole of leukoverdazyl involves into the reaction
four moles of peroxide (p-NoacegucOEOH or p-N0206H400200006H4N02-p). In both
cagses one mole of N-formylformazan (7) is formed, while the reaction with per-
acid leads to the formation of four moles of p-N0206H4COOH and that with per-
oxide — six moles? Compounds (7) are not oxidized by peroxide.

To c¢larify the contribution of the two modes of regeneration of the radical
additional investigation 1is necessary.

In gpecially conducted runs it has been shown that the transformation of
one mole of the radical into the verdazylium salt (and the transformation of
one mole of leukoverdazyl into the radical) consumes one mole of the peroxide.
Hence, these reactions must lead to the formation of the radical p—N‘O2 g 4COO'
which forms p-nitrobenzoic acid by hydrogen abstraction from the solvent
molecule.

The oxidation rate of radicals (3) by peracid into the verdazylium cation
(4) is proportional to the first power of the concentration of each reagent
(followed spectroscopically by the changes in the concentration of the radical
and the salt). In the oxidation of (3¢) in chlorobenzene at 15°C the reaction
rate constant k~60 1/mol-s.

The formation of verdazylium salts and sroyloxy radical in the firat stage
of the reactions under study apparently proceeds as a result of nucleophilic
attack of the verdazyl upon peroxide oxygen. The reaction proceeds rapidly and
can easily be observed by the chénse of the green colour of the solution to
blue~violet. In polar solvents (acetonitrile, propylenecarbonate) the salts
are sufficiently stable and take several days to turn into N~formylformazan.
In low-polar solvents (CGHG’ PhCl) the reaction is finished within 3060
minutes. In both cases the end of the reaction is marked by the formation of
orange—colored solutions of N-formylformazan (for (7a) )“max 360 nm).

The suggested mechanism of oxidation of verdazyls by acyl peroxides also
explaing the formation of N-formylformazan in the case of oxidation of verda-
zyls by the oxygen of the air in the presence of activated charcoal?

We regard the transformation of verdazylium salts (4) and (8) into formazan
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products (5) and (9) as another example of the reaction of Hofmann degradation
of ammonium salts.
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