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1,2=-SHIFT IN THE ANODIC OXIDATION OF AROMATIC COMPOUNDS
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Abstract: Tha 1,2-shift obssrved during oxidation of organic substrates can arise
by involvement of cation radicals.

Anodic oxidation of aromatic hydrocarbons, like naphthalene have been reported
on an elactrode consisting of a mixture of naphthalene and carbon pressed into pla-
tinum gauze matrix in 1¥ aqueous sulphuric acidl. The product in the case of
naphthalesne are 1,4=-naphthoquinone and other condensed quinones. It has been postu-
lated that l-naphthol is a necessary intarmediatel.

Involvement of cation radicals in the anodic oxidation of aromatic compounds
is a well accepted tenet of electro organic chemistryz. To test whether cation
radical involvement results in & 1, 2—ahift3, mechanistically distinct, but pheno-
menologically similar to the well known NIH sh;ft“ S 6,‘ue have examined the
oxidation of some l-substituted naphthalene derivatives (Table 1), It can be sesn
that in all the compounds studied, a 1,2-shift, is observed which may be a genersal
feature of ion redical involvement and can be visualised by the mechanism shown

in Schems 1,

These experiments clearly demonstrate that the 1,2-shift observed in aromatic

hydroxylations ars not necessarily diagnosiic of the intermediacy of arene axides'6
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Téble I: Anodic Oxidation of Naphthalene and its Derivativss,
Substrate® Reaction c
conditions Product Yiel mp. Lit.mp
(hr) (°O) (%) ( °c) (°c)
Naphthalene 2 25 1l,4=-Naphthoquinone 20 123-125 123-1257
l-Bromonaphthal- 4 25 4=-Bromo, 1,2~nzph- 8
eng thoquinone 9 152-153 154
2-Bramo, 1,4-naphtho-~ 9
quinone T 131 130-121
1, 4-naphthoquinone 6 124 123-1257
l-Phenylnaph~
thalane 2 50 2=-phenyl, 1l,4=naphtto- 6
quinone 7 111 111=-112
S-phenyl, 1,4=naph- 11
thoquinone 5 168-169 169-170
1,4=-Diphenyl 2 50 4=Hydroxy, 2,4=-diphenyl 12
naphthalena 1{4H)=naphthalene 10 152-153  152-153

{a) 2 m mol of organic substrates were used. (b) Electrolysis was carried out

in a beaker, containing the organic substrats dissolved in dimethylformaemide (OmMF)
and IM sulphuric acid ?50:50) mixture, fitted with platinum wire gauze anodes and
graphite carbon cathode, The powsr source for the electrolysis is Aplab LVA 50/2,
The current was kept constant at 1 ampers during electroﬁysis. (c) The products
were isolated by preparative TLC over silicagel (benzane) and identified by
tomparison with authentic samples (mp, IR and NMR). (d) VYields of the products
were based on the unrecovered starting materisls, The other products were dark

in colour and polymeric in nature. (e) 1,4-Dideuterionaphthalene gave

deuterated 1l,4-naphthoquinones, which contained 2-deuterio 1,4~naphthoquinone;
NMR,[>: quinonoid hydrogens = 2:1¢5 (should be 131 if there is no deuterium in

the ‘quinonoid positions), Mass. M  pesks m/e 158, 159 and 160,

Re farences

l, E.G. White and A. Loury, Trans., Electrochem, Soc., 62, 223 (1932),

2, R, Sioda, J, Phys, Chem, 22, 2322 (1968).

3o M. Periasamy and M, Vivekananda Bhatt, Tetrahedron Letters, 2357 21977;
M. Periasamy and M, Vivekananda Bhatt, Tetrahedron Letters, 4561 (1978).

4, G. Gurroff, J,W, Daly, O,M., Jerina, J. Renson, B, Witkop and S, Udenfriend,
Science, 157, 1524 (1967),

5. J.W, Daly, D.M, Jerina and B, Witkop, Experientia, 28, 1129 (1972).

6, B, Witkop, "Current Topics in Biochemistry", Eds. C.B, Anfinsan and
A.N, Schechter, Academic Press Inc., N.Y, (1974),

7, T.L. Ho, T.W, Hall and C.M, Wong, Synthesis, 206 (1973),

8., K. Fries and K, Schimmelschmidt, Ann, 484, 245 (1930).

9. S.M, McElvain and E.L. Engelhardt, J. Am, Chem. Soc. 66, 1077 (1944),

10, A, Padua and R. Hartman, Tetrashedron Letters, 2277 (1966),

11. H.0. Houre, D,G. Koefssell and W.J, Campbell, J. Org, Chem., 37,1003(1972),

12, M, Periasamy, Ph,D, Thesis, Indian Institute of Science, Bangalore, India
(1978),

(Received in UK 24 May 1979)



