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Enzymic Oxidation of o-Aminophenols

By K. BaiLey and B. R. Brown
(Dyson Perrins Laboratory, South Parks Road, Oxford)

TrE phenoxazone nucleus (I) is widespread in
Nature:! some wood-rotting fungi contain cinna-
barin (II) and/or cinnabaric acid (III),2 and
phenoloxidases of the laccase type are thought to
play a role in the biosynthesis of actinomycins by
Streptomyces species.® The oxidation of some o-
aminophenols catalysed by a laccase obtained from
the wood-rotting fungus Polyporus versicolor’ has
now been investigated.

The rate of increase in light absorption at 435 mu.
(characteristic of 3-aminophenoxazones®) of solu-
tions of the o-aminophenols [(V)—(IX), buffered to
PH 5 and containing ca. 0-56 umole/ml.] is almost
immeasurable in the absence of laccase but is rapid
in its presence. By this method the initial rate of
production of phenoxazone (IV) from (VIII) has
been measured and a first-order rate dependence on
enzyme concentration found. Measurements in
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R? N R! (I, R'=R*—~R°=H, NH,—H) chloride solution in the presence of sodium
BN NH- (II, R1=C02I‘I, R2==CH20H, R:}:H) heptylsulphina.te.
o o (L R'=R°=CO:H, R’=H) . )
e RS (IV; R'=R*=H, R*=Me) NH. NH:
@ ——— —~—>  cfc.
R’ (V; R'=COsH, R>=H) oH . OH
NH: (VI; R'=CO:Me, R*=H) (XV)
oH (VIT; R'=Me, R’=H)
2 VIIL; R!'=H, R*=M oo .
R ( (IX- R'=R*—Me) ? These results indicate either that, in contrast to
. the relative oxidation potentials of aromatic
X: R'=COMe, R?~H, R =n-octyl amines and phenols in neutral solution,® the primary
RSO2 NH: (IS(I' R‘_—.Me2 R*=H, R—n-octyl) ¥ oxidation product of both the chemical and the
OH  (XII: R'=Me, R?=H, R—n-heptyl) laccase-catalysed o:‘cid'ation Qf o-aminophenols is
R (XIII; R'=H, R%=Me, R=n-heptyl) the protonated arylimino-radical (XV) rather than
(X1V; R'=R*=Me, R=n-heptyl) the protonated aryloxy-radical (XVI), or if, as

seems very unlikely, such radical ions are incapable

the substrate concentration range 0-02—0-8 ymole/ of reacting rz?pi.dly W_ith a sulphinate .ion, th?t the
ml. show Michaelis—-Menten kinetics at 29-8°. protpnated iminoquinone (XVII) is an inter-
‘When laccase-catalysed oxidation of the amino- mediate.
phenols [(VI)—(IX)] is carried out in solutions - &
containing sodium alkylsulphinates, phenoxazone Q\H? . ~~NHs

-
0

L

- efc.

formation is inhibited and sulphones [(X)—(XIV)]

are produced. Examination of the n.m.r. and u.v. 0

spectra of these sulphones shows that the sulphonyl {H, (xXVI)

link is mefa to the amino-group and para to the z )

hydroxy-group. The sulphones, (XII), (XIII), E:EO (XVII)

and (XIV), have been obtained also by oxidation of

the corresponding aminophenols with acidic ferric (Received, February 17th, 1967; Com. 153.)
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