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Oxidation of Halophenols and Highly Substituted
Phenols with Lead(IV) Acetate

P. Thirumalai PERUMAL, M. Vivekananda BHATT*

Department of Organic Chemistry, Indian Institute of Science.
Bangalore-560012, India

A complex mixture of products is obtained upon oxidation
of phenols with lead(IV) acetate’**. Very rarely can the
method be utilized for synthetic purposes when phenols are
substrates. In connection with an extended study on the
pathways of aromatic oxidation® ¥, we became interested in
optimization of reaction conditions in order to obtain good
yields of products. We have restricted ourselves to halophe-
nols and highly substituted phenols to minimize the forma-
tion of polymeric and oligomeric products.

We find that the product distribution (in contrast to litera-
ture reports®) is solvent dependent. In a less polar medium
such as benzene, the product formed is predominantly or-
tho. In acetonitrile, although the predominant product is
still ortho, the disparity between isomer distribution is nar-
rowed (Table); clearly, the reaction of phenols with
lead(IV) acetate takes place by at least two independent
pathways. The results are given in the Table.

CH 0
1 4 1
R~ R Pb{OAc), /CgHg or CH;CN R o
| +
RN R2
R3 R3
1 2
0 0 0
R! R R R¢ R! PAc g R4
| ]’ . OAC + OAc +
R? R? R? R2
RB R3 R3 OAc
4 5 6

R', R R R*=Cl, Br, alkyl

or lf' —IJ{Z:————CH CH--CH-==CH—,;
Reactions observed:

R% R*=Cl or Br, 1-2+3;

R3, R*=alkyl, 1-4;

R3=H, R¥*=alkyl, 1-3+4;
R*=alkyl, R*=H, 155+6.

Oxidation of 2,4-Dichloro-1-naphthol (1b); Typical, Small-Scale
Procedure:

A solution of 2,4-dichloro-1-naphthol (1b; 426 mg, 2 mmol) in ben-
zene (25 ml) is mixed with lead(1V) acetate (1.77 g, 4 mmol). The
heterogeneous solution is stirred with exclusion of atmospheric
moisture for 10 h at room temperature. The reaction mixture is
then poured into water (100 ml) and extracted with ether (2 x 100
ml). The ether extracts are dried with anhydrous sodium sulphate
and the solvent evaporated. The products are separated by T.L.C.
of the residue on silica gel, using 1:2 chloroform/hexane to give 4-
chloro-1,2-naphthoquinone (2b); yield: 305 mg (84%); m.p. 132-
134°C; Ry 12, and 2-chloro-1,4-naphthoquinone (3b); yield: 43 mg
(11%); m.p. 117°C; R 11.

Oxidation of 2,4-Dibromo-1-naphthol (1a); Typical Procedure:

A solution of 2,4-dibromo-1-naphthol (1a; § g, ~ 17 mmol) in ben-
zene (100 ml) is added to lead(IV) acetate (14.6 g. 33.2 mmol). The
heterogeneous mixture is stirred with exclusion of atmospheric
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Table. (Continued)
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* The products were identified by N.M.R., L.R., and mass spectra, and isolated by preparative T.L.C. (silica gel, chloroform/hexane, 1:2). The new compounds were crystallised from benzene/hexane.

® The microanalyses were in satisfactory agreement with the calculated values (C +0.43, H +0.34); exception: 4f, C —0.53%.
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moisture for 10 h at room temperature, then filtered, and the resi-
due washed with ether (2x50 ml). The combined filtrate and
washings are treated with water (150 ml). and extracted with ether
(2x 150 ml). The ether extract is dried with sodium sulphate and
the solvent evaporated. The products are separated by column
chromatography (150 cm x 40 mm) on silica gel (160 g), using 1:2
chloroform/hexane as eluent. The first yellow-coloured fraction
(80 ml)is evaporated and the residue recrystallised from ethanol to
give 2-bromo-1,4-naphthoquinone (3a), yield: 0.48 g (12%); m.p.
129--130°C. The second fraction (600 ml) is evaporated and the re-
sidue recrystallised from benzene/hexane to give 4-bromo-1,2-
naphthoquinone (2a) as red crystals; yield: 3.2 g (81%). m.p. 136
138°C.
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