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The reversible rearrangement of 9,10-anthraquinols 

(I) to the corresponding 9-hydroxy-lo-anthrones (II) is well 

known. The kinetics of the tautomerism of 2-hydroxy-9,10- 

anthraquinol (III) were first examined by Gill and Stonehill 

(1). Recent measurements on aqueous solutions of sulphonated 

l- and 2-hydroxy-9,10-anthraquinols showed that the foreward 

reaction to the 9-hydroxy-lo-anthrone is subject to general 

acid catalysis, and the reverse reaction to general base 

catalysis (2). lie catalytic effects were observed in boric 

acid buffers;there absence was correlated with the mechanism 
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of dissociation of boric acid. Becauseof thisthe reversible 

tautomerism of 2-hydroxy-9,10-anthraquinol and some of its 

derivatives has been reinvestigated. 

The conventional polarographio technique was used 

to record the rate of disappearance of the anthraquinol (3). 

The rate curves were analysed assuming a simple reversible 

reaction, in which the foreward and reverse processes are of 

first order (4). The rate at which equilibrium is attained 

is high1.y dependent upon the nature of the buffer solution. 

In ethanolemine-hydrochloric acid buffers, of constant pH 

and ionic strength, the kinetics substantiate the assumed 

simple reversible reaction.The rate is directly proportional 

to the concentrationsof buffer acid and basein the solution, 

and there appears tobeno catalysis by the solvent (Fig. 1). 

In boric acid- sodium hydroxide buffer solutions, of similar 

pHandth.e same ionic strength,the rateis almost independent 

of the concentrations of the buffer components, overthe range 

investig:ated. Analysis of the rate curves did not give the 

expected linear relationship (Fig. 1). Other derivatives of 

III (Ghydroxg- and 7-sulphonate) have also been examined. 

The resu.lts confirmedthe existence of general acid catalysis 

of the foreward reaction and general base catalysis of the 

back reaction in the tautomeric rearrangement of these com- 

pounds,exceptin borate buffer solutions, where catalysis is 

mainlybythe solvent and similar deviations fromthe expected 
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kinetic behaviour arise. Although the rearrangement product 

has not yet been fully characterised, the following reaction 

mechanism seems possible. 

PIG. 1. 

2-Hydroxy-9,10-anthraquinol (5~lO-~M,25~C,pH= 9.2-9.4) in 

borate buffers (Bl, B3, B5) with relative buffer component 

concentrations of 1, 3 and 5, and likewise in ethanolamine 

buffer solutions (El, E3, E5). 

Ao - *e Assumed kinetic equation 2.3G3 log - = t(k+k') (4) 
A -A, 
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The rapid rate ofrearrangement of III, in ethanol- 

amine buffer solutions, also manifests itself in the polaro- 

graphic reductionof2-hydroxyanthraquinone.Inborate buffers 

a single diffusion-controlled wave is obtained, but in the 

ethanolamine buffers an additional wave, at more negative 

potentials, is observed, which has very pronounced kinetic 

character (3). It is caused by reduction of the rearrangement 

product of III, and its limiting current is governed by the 

rate of this reaction inthe region ofthe electrode-solution 

interface. In borate buffer solutions the rearrangement is 

much slower, and diffusion of III away from the electrode 

surface is quicker than the rearrangement. 

Polarographyof III, in equilibratedbuffersolution, 

gives the expected anodic diffusion wave of the anthraquinol, 

and,at more negative potentials,a cathodic wave, attributed 

toreductionofthe oarbonyl groupin2,9-dihydroxy-l@-anthrone 

(IV). The latter has been shown to consist of a diffusion- 

controlled wave, followed by a kinetic wave at more negative 

potentials. The half-wave potential of the k-netic wave is 

very close to that of the anthrone (presumably V), prepared 

by chemical reduction of Z-hydroxyanthraquinone (5). This 

kinetic eharacterofthe more negative wave, which was proved 

by investigating the dependence of wave-heightontemperature 

and mercury pressure, must be relatedtothe mechanism of the 

reduction of IV to V. It would appear thatitswave-heirht is 
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governedbythe rate of conversion of 2,9,10-trihydroxy-9,10- 

dihydroanthracene (VI) to V. 

IV VI V 

Further studies of these mechanisms are in progress*. 

The authors are grateful for a DAAD/British Council Exchange 

Scholarship, which enabled one of us (E.F.S.) to participate 

in these investigations. 

(1) R. Gill and H. I. Stonehill, J.Chem.Soc., 1952, 1857. 

(2) A. D. Broadbent, Chem.Communs., 1965, 107. 

(3) F. Zuman, "Organic Polarographic Analysis 'I, Pergammon -- 

Press, London (1964). 

(4) A. A. Frost and R. G. Pearson, "Kinetics and Mechanism" 

J. Niley and Sons, Inc., London (1961). 

(5) N. Eradley and 1. F. Piaisey, J.Chem.Soc., 1954, 274. 

l 

F. Sommermann, Technische Bochschule, Stuttgart, Lehrstuhl 

fi_ir Tex+ilcherr.ie v ,. , (Germany. 


