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In a previous paper,' we reported a novel base-catalyzed rearrangement of R-peroxyquinol 

esters derived from 2,6-di-t-butylphenols leading to quinoxyacetic acid derivatives, where the 

peroxy bond cleaves even below -60 "C. Nature of the peroxy bond cleavage has been remained 
n 

obscure. Leffler et alL have argued heteroltic cleavage of peroxy bond for the base-catalyzed 

decomposition of t-butyl 3,5-di-t_.huytl-4-hydroxyperbenzoate. However, insufficient search for 

the fate of the t-butoxy moiety of the peroxy ester has made their argument uncertain. We have 

therefore investigated the base-catalyzed reaction of l-alkyl-3,5-di-t-butyl-4-oxo-2,5-cyclo- 

hexadienyl 3,5-di-t-butyl-4-hydroxyperbenzoates (1) with the expectaion of easy finding of nature 

of the peroxy bond cleavage by seeking for the fate of quinoxy moiety in the peroxy esters. 

This will in turn give a significant clue to elucidate mechanism of the base-catalyzed rearrange- 

ment of the R-peroxyquinol esters as an analogous electronic system. 

We now find that the peroxy esters 1 readily undergo homolysis of the peroxy bond by 

catalysis with A-BuOK in DMF even at -78 "C and that the reculting quinoxy radicals undergo 

intramolecular rearrangement with ring expansion. 

The peroxy esters 1 were synthesized in good yield by the Schotten-Baumann acylation with 

3,5-di-&-butyl-4-hydroxybenzoyl chloride3 of l-alkyl-3,5-di-A-butyl-4-oxo-2,5-cyclohexadienyl 

hydroperoxides which are easily obtained by the base-catalyzed oxygenation of 4-alkyl-2,6-di-t- 

butylphenols.4 A solution of 1 (2 mmol) in a mixture of petroleum ether (12 ml) and benzene 

(3 ml) was added in 30 min to a stirred solution of A-BuOK (8 mmol) in DMF (20 ml) and petroleum 

ether (10 ml) at -78 "C under nitrogen atmosphere. After additional stirring at the same tem- 

perature for 30 min, the reaction mixture was acidified with cold dilute hydrochloric acid and 

extracted with ether. From the extract products 2 - lg were isolated by silica gel colmn chroma- 

tography.5 The results are given in Table. The structures of & and & are in good agreement 
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with spectral and analytical data.5 

4; R = Me E; R = i-Pr 

k; R = Et g; R = t-Bu 

NO. 38 

3 

Table. The Base-Catalyzed Decomposition of 1 

Substrate Yield of Product (mol/mol of 1)"' 

1 = 2 3 4 5 G z 8 s I!? 

In 46 22 3 0 5 7 4 24 - 

1!? 38b) 20b' 12 0 10 3 8 29 - 

1E 0 0 10 9 16 3 80 52 - 

14 0 0 13 21 11 0 45 58 21 

a) Yields were determined by 
1 
HNMR. b) Not isolated in pure form but clearly 

confirmed by the %NMR of crude product. 

Undoubtedly, the dimer 3 is the homo-coupling product of the ring expanded isomeric form 

(a&) of quinoxy radical (11). Similarly, the formation of ? is reasonably interpreted by 
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coupling between the other ring expanded radical (la) and 3,5-di-t-butyl-4-hydroxyphenyl radical 

coupling 
-3 = 

(Ja) resulted from decarboxylation of carboxy radical of the ester moiety in 1. Neither coupling 

product between 12a and 13 nor 12_h its_lf was detected in the reaction mixture. In the cases of _-- 

Jr and le, no such radical coupling products were obtained. Instead, jj and _S became the main 

products, indicating that quinoxy radicals J& and J&J readily undergo s-scission and the carboxy 

radical is reduced under the reaction conditions. The formation of $d and le may be interpreted 

by coupling of t-butyl radical with la and 114, respectively. Since 1 exists as phenolate anion 

under the reaction conditions, all these findings strongly suggest that the peroxy bond of J is 

susceptible to homolysis even at -78 "C when the hydroxy group is dissociated to phenolate anion. 

Direct interaction between the peroxy bond and t-BuOK leading to the cleavage of the peroxy bond 

is not the case.' Quinolate anions are not oxidized to the quinoxy radicals under the reaction 
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conditions. Our present observations are contrary to the argument of Leffler et al.' 

The extreme instability of the phenolate anion of 1 is due to the generation of carbanion 

adjacent to the carbonyl group through resonance structure, which is analogous to the case of the 

base-catalyzed rearrangement of e-peroxyquinol esters leading to quinoxyacetic acids.' 
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