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Contrary to previous claims it is found that 
aqueous FeCIJ is at best a rather feeble catalyst for 
air oxidation of indole-3-acetic acid (MA). Although 
Fe(M) does appear to undergo direct one-electron 
reduction by IAA under anaerobic conditions, the 
rate of the reaction is slow and comparable to the 
rate at which 0, reacts with IAA. Ceric ion reacts 
very rapidly with IAA to produce Imethylene- 
oxindole in the presence of air and an uncharacterised 
red, polymeric product in the absence of air. Produc- 
tion of the red polymer consumes two equivalents of 
either Fe(III) or Ce(IV) per IAA reacted. It is con- 
cluded that these systems are not good models for the 
peroxidase catalysed oxidation of IAA. 

Introduction 

The peroxidase catalysed oxidation of indole3- 
acetic acid (IAA) by dioxygen has attracted 
considerable interest since it represents a fairly 
unusual case where peroxidases operate on dioxygen 
as a substrate rather than the more usual substrate, 
hydrogen peroxide. Much of the early work on this 
reaction was devoted to establishing the stoichio- 
metry and identity of the products [l-5] but more 
recently attention has been turned to the application 
of physicochemical methods to the investigation of 
the finer details of the reaction mechanism [6, 71. 
It is now generally accepted that the primary reac- 
tions in the enzyme system lead to the products 
illustrated in (1). The production of 3-methylene- 
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\ @--JCHO 
oxindole (MO) is favoured by low enzyme concentra- 
tion and the indole34dehyde by high enzyme con- 
centration [3]. 

The idea that the initiation of IAA oxidation 
involved a simple electron transfer to the Fe(II1) 
of the peroxidase heme was first seriously proposed 
by Himnan and Lang [ 1 ] . This assertion was in part 
supported by observations on oxidations of IAA 
and some of its derivatives induced by a number of 
inorganic oxidants, including aqueous Fe(II1). The 
assertion of one4ectron transfer as the key step was 
later corroborated by the report of Ricard and Job 
that ferroperoxidase carbonyl was formed when 
ferriperoxidase was treated with IAA under an atmo- 
sphere of CO [6]. The latter authors also confirmed 
the observation of Himnan and Lang that aqueous 
ferric chloride catalysed the oxidation of IAA by 
dioxygen to 3-methyleneoxindole, thereby entrench- 
ing this system as a good inorganic model for the 
peroxidase IAA system. 

More recently the validity of the observation of 
ferroperoxidase carbonyl formation from ferriper- 
oxidase, IAA and CO has been questioned both on 
theoretical and experimental grounds [8]. It there- 
fore seemed appropriate to reexamine the validity of 
the aqueous Fe& model, particularly with respect to 
separating the roles of Fe(II1) and O2 as oxidants and 
determining the possible role of trace impurities, such 
as peroxides, on the reaction. The present paper 
describes the results of such a reexamination. 

Results and Discussion 

A series of preliminary experiments were per- 
formed to establish (i) the importance of organic 
impurities on the reaction of aqueous FeC13 with 
IAA in the presence, or absence of 02, (ii) whether 
aqueous Fe& really catalyses the autoxidation of 
IAA and (iii) whether aqueous Fe& is reduced 
by IAA in the absence of OZ. 

Most of the experiments described below were 
performed in duplicate with substrates of reagent 
grade straight from the bottle and with substrates 
that were carefully recrystallised several times under 
inert atmosphere. In no case was any significant 
difference observed and it is concluded that the 
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ml). Water was added until cloudiness just persisted 
and the solution was left at -4” overnight. The 
white needles (3.0 g) were still visibly contaminated 
with pink flecks. Repeated recrystallisations from 
benzene/petroleum ether gave a product which 
showed no impurities by H’ nmr (500 mg; m.p. 
126-127 “C,lit. 127-129 “C [9] *). 

Reactions of Indoles with FeC13 under Nitrogen 
All solutions were prepared under Nz using 

deoxygenated water, prepared by distillation under 
oxygen-free nitrogen, and were transferred from 
vessel to vessel by extraction through serum cap with 
hypodermic syringes. Samples for analysis were 
extracted by syringe. Ultraviolet spectra were 
measured by injection of samples into nitrogen 
filled cuvettes containing, when necessary for 
purposes of dilution, a buffer solution identical to 
that of the reaction mixture. 

Ferric ion was analysed spectrophotometrically 
as its thiocyanate complex by comparing its absorp- 
tion at 482 nm with a calibration curve prepared 
from a series of solutions of known concentration of 
Fe(III) and with the same buffer composition as the 

*Even our crude material, which contained ca. 20 per cent 
impurities by n.m.r. had a m.p. of 128-29 “C. 
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reaction mixture. A similar procedure was employed 
to ,determine the Fe(H) concentration as the 1 ,l O- 
phenanthroline complex. 
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