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Oxidation of Phenols to Hydroxycyclohexadienones using Diphenylseleninic
Anhydride

By Derek H. R. BarRTON,* PHILIP D. MaGNUS, and MosHE N. ROSENFELD
(Chemistry Department, Imperial College, South Kensington, London SWT7 2AY)

Summary Diphenylseleninic anhydride (1) reacts with
phenols under neutral conditions to give o- and p-
hydroxylation, whereas with phenolate anions only
o-hydroxylation is observed.

THE conversion of a phenol into an ortho-hydroxycyclo-
hexa-2,4-dienone has been carried out by us using a variety
of oxidation systems.! Current interest in organoselenium
chemistry? prompted us to examine the oxidising properties
of an unexploited reagent, diphenylseleninic anhydridet
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(1).3 Ozonolysis of diphenyldiselenide provides a con-
venient method of preparing crystalline diphenylseleninic
anhydride (1).* Treatment of 2,4,6-trimethylphenol (2;
R! = R?2 = R?® = Me) with diphenylseleninic anhydride
(1) in dichloromethane at room temperature gave a rapid
reaction yielding the p-hydroxycyclohexadienone (3) (30%)
and the dimer of the o-hydroxycyclohexadienone (4)4 (489%,).
Similarly, 2,4-dimethylphenol (2; R* = R?* = Me, R® = H)
and 2,6-dimethylphenol (2; R! = R? = Me, R? = H) were
oxidised with diphenylseleninic anhydride in dichloro-
methane to give the p-hydroxycyclohexadienone (5) (18%)

and 2,6-dimethylbenzoquinone (25%) or 2,2’,6,6-tetra-
methyldiphenoquinone (409,) respectively. No o-hydroxyl-
ation was detected. The orcinol derivatives (6; R = OMe)
and (6; R = NH,} were treated with diphenylseleninic

TABLE

Substrate
(2; R1=R2=Me, R*=H)

Product (% yield isolated pure)

Dimer of o-hydroxydienone (37);
no trace of (5) was present

Dimer of o-hydroxydienone (44);
no quinones were present
o-Hydroxydienone dimer (4) (55);
no trace of (3) was present

(2; Rt=R3=Me, R2=H)
(2; R1=R*=R3=Me)

(6; R=0Me) (7: R=0Me) (75)
(8: R=0Me) (17)
(6; R=NH,) (7; R=NH,) (68)

(8; R=NH,) (trace)

anhydride in dichloromethane to give the ortho-hydroxy-
dienone (7; R = OMe) (35%) and (8; R = OMe) (55%),
and (7; R = NH,) (25%,), the quinone (9) (209%) and (8;
R = NH,) (45%) respectively. Evidently, from these
results, there is no selective o-attack by the electrophilic

R R2 R2
—> R3—> R
Al
R R® 4y R (o R O—sePh
o} 0 Y/ 0
e

"o

SCHEME

reagent. To produce selective o-hydroxylation, according
to the Scheme,! the above phenols, in glyme were treated
with sodium hydride (1 equiv.) and diphenylseleninic
anhydride. The results are given in the Table. Using this
procedure p-hydroxylation is entirely suppressed; the
only by-products were selenated phenols.

All new compounds gave satisfactory spectral and
microanalytical data.
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t We have observed that diphenylseleninic anhydride reacts with the o-lithiosalt of esters (LiNPr, -+ ester) to give a, 8-unsaturated
esters without the need for ¢z situ oxidation as used by other workers.?
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