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The part of catalyst systems, which enable the use of molecular oxygen as a ~~ oxidant for the 
oxicmtion of organic substrates,L under mild conditions, necessitsted by a growing en~~en~ concern, has led 
to the development of several metal complexes, such as C%(E) chloride-amine complex? cobalt complexes, 
eqeciaBy ssknninesP heteropolyanions containing mangauese%c. as efficient catalysts for the oxidation of 
substituted phenols. Hydroquinones have also been oxidized to the correspond@ benxoquinones by a variety of 
reagents: which am eitlmr toxic or expensive. Catalyst systems utilizing molecular oxygen for this oxidation am 
also available.6 

Cobalt-salen complexes reqoiring anhydrous conditions have been modif%d to tolerate aqueous systems.7 
Fro&n-Rio et al.’ reported the oxi&uion of 26di-r-butylphenol by moleculsr oxygen to the diphenoquinone in 9% 
BN% selectivity using Muporphyrin in the presence of areducing agent which, when omiaed, resulted inadrastic 
fall in the cowersion to the product. ‘I%e xeoiite-supported porphyrin offered the additional advantage of its 

chemical or ebxtmchemical regeneration.9 

We report, for the fmt time, to our knowledge, the autoxidation of 2~6di-f-~~~~~l~~~) to 3.3’,5,5’-tetra- 
f-bu~~4.4’~~~n~~) with 100% selectivity by ~~~E~TA~O in N. MeCH in ~~~~ve yields. 
By this system, the ~~~~ hy~~o~(~,~) have also been oxidized to the ~~~~g 1,4- 
~~~o~(~~), in excellent yields ($drem and TpMe). 

In a typical procedure, oxygen was bubbled through a solution of the compound(1,2.0 mmol) in 80% aq. 
MeOHESOmL)~n~gF~-E~A(O.2mmol,2mLofO.lMsoln.)at300CcandpH8.0-8.5foragivenreaction 
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time. The progress of the reaction was followed by TLC (SiO, gel) and HPLC and the ma&on mixture, at the end, 
was extracted witb a suitable solvent followed by the normal work-up. Identity of the products was established by 
comparison of their m. ps. and IR and NMR spe4zra with those of the authentic samples. 

Thecatalytic~ofdK;~~TAinthe~oxidfoionofl~hrs~citerlydeolonstnrtedbycarrying 
out parallel blanks under the same conditions(Table). Without the complex, ‘IX showed no evidence for 24 even 
after 8h. 
Table Aerobic Oxidatkm of 2,6-Dbbwlylphmol and hydroqubm in the prtxuua of R@)-EDTA. 

SUbSIfate Raxkm rscwed 8 CUUvmh io 15 mioutes 
T-1 Yitld(sb) wirb (l!ataiy$t wiIhoutcamlyst 

18 2m a0 95 - - 
lb 26 ii33 9-l 98 31 
le zc 1.0 89 52 13 
ld 2d 0.23 98 100 45 
le 2e 25 80 18 1 
~absenceofl,dben~~~iatheoxidationofIasuggeststharthp:~n-oxygencomplexesare~~bly 

not involved and that the reaction proceeds by the formation of the phenoxy radical from the phenoxide ion by a 
one-electrontrausfertotbemetal followed by home-coupling to thedihydrodiphenoquinone, which is subsequently 
oxidized to2a. Thephenoxyradicalfrom 1~,generatedbyFe(m)reagents,vizH,Fe(CN),inmethano~“or~e 
l$Fe(C!N), in a two-phase system” under anerobic conditions, or even under aerobic conditions,1z13 underwent fast 
dimerization leading essentiaUy to 2a. Under specifii conditions, low yields of 1,4-benxoquinone were also 
rep~rted.‘~ Simple uncatalyxed autoxidation’4 of la (lO% NaOH-f-BuOH) also gave only 2a. suggesting trapping 
of tbe phenoxy radical by dioxygen is not preferred. 

The simplicity of the system coupled witb the excellent yields of th: reaction products make Fe(III)-EDTA 
an attraetiveenvironmentally aeceptablesyuthetic tool in the oxidation of substituted phenols by molecular oxygen. 
AcWowi~ts : We thank Mr Krishan Kumar for HPLC figures. Gne of us (TVR) is grateful to CSIR, New 
Delhi, India for the award of a research fellowship. 
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