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OXIDATION OF PIBNOLS WITH HYDROGEN(HEXACYANOFERRATE(III))
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In the present communication, we would like to point out the possibility of using hydrogen
(hexacyahoterratelIII))* for the oxidetion of some phenols. The rcaction proceeds in & homogeneous
medium at rocm temperature within several minutes after a methsnol solution of the phenolic deri-
vative (1 mole) hes been mixed with a methanol solution of the hydrogen(hexscyanoferrste(1II))
(2.1 mole) and is completed by leaving the mixture to stand for 1/2-1 hour. The crude product
is precipitsted from the solution by diluting the reaction micture with weter. The examples are

given in Table. The reaction also occurred in other elcohols, suck aa ethencl of ethyleneglycol.

Starting meterial Product M.p.°c Yield, %
2,6=-Di-tert.butylphenol 3,3’ ,5,5 -Tetra-tert.butyl-1,1"~dipheno- 245-6 quantitative
quinone %
2,6=-Di-tert.butyl-4- 2,6=Pi-tert.butyl-4-methyl-4-methoxy- 93 28,0
methylphenol 2,5=-cyclohexadienone
2,6-D1-tert.buty1-4-(methoxymethyl)phenolb) 99,5-101 2.4
2,6=-Di-tert.butyl-4- 2,6-Di-tert.butyl-1,4-benzoguinone 64~5 73.0
methoxyphenol

b
BThe product precipitates immedietely; The product was isolated chrom:togrephically using @
silicagel column.

Apparently, the oxidation is in 811 ceses initiated by the elimination of hydrogen with the
formation ¢f an aryloxyl group; the lutter, in the cese of 2,6-di-tert.butylphenol, "dimerizes snd
after o further oxidation yields 3,3°,5,5 -tetratert.butyl-1,1"-diphenoquinone, simil;rly to the
oxidation with potassium ferricysnide in en alksline medium (1). For 2,6-di-tert.butyl-4-methyl-

vhenoxyl, a dlsproportionation is assumed (2,3), yielding the initial phenol and 2,6-di-tert.butyl-

*The acid wes precipitated from the solution of KBFekCN)6 by an excess of conc.liCl, filtered and
dried over KOH. Before using, the crude acid wes dissolved in MeOH, KC1 was filtercd off =and the

content of HBFe(CN)6 in Piltrate was determined by sn fodometric titration.
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1,4-quinonmethide, which in the benzene or tetrahydrofuran solution dimerizes (2), while in the
presence of methanol it yields 2,6-di-tert.butyl-4-methoxymethylphenol (3). The latter compounds
is formed during oxidation with the hydrogen(hexacysnoferrate{III)) only as & by product. The main
isolated product is 2,6-di-tert.butyl-4-methyl~4-methoxy-2,5-cyclohexadienone.

With respect to the mechanism considered by Coppinger {4) for the formation of the same compound

during oxidation with bromine, a reaction scheme mey be suggested:
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The mschaniam of oxidation of 2,G-di-tert.buty1-4-methoxypﬁenol is not quite clear; an analogy can
be observed, however, with the formetion of 2-tert.butyl-1,4-benzoquinone during oxidation of
2-tert,butyl-d-ncthoxyphenol (5) with vanadium pentoxide.

Wo have found that in alcoholic solutions, the hydrogen{hexacyunoferrate(III)) oxidizes phenols
whoss redox potentials (6) are lower than about 700 mV; (E° of the hydrogenthexacyanoferrate{II1))
was found {7) to be 692 mV). Tor instance, 4-methoxyphenol or an alkylated hydroquinone are very
quickly oxidized, whereas already 2,4-di-tert.butylphenol (D°=760 mV) or 2-methyl-4,b-di-tert.
vutylphenol (Eo = 730 mV) react only very unwillingly. Phenol or p-cresol do no react at all.
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