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A Novel Irreversible Wessely-Moser Rearrangement of a 5-Mercaptochromone 
John L. Suschitzky 
Fisons plc, Pharmaceutical Division, Science and Technoiog y Laboratories, Bakewell Road, Loughborough, 
Leicestershire LE 7 1 ORH, U. K. 

The first synthesis of a 5-mercaptochromone is described, which on treatment with aqueous sodium hydroxide 
undergoes a novel irreversible Wessely-Moser rearrangement to the corresponding 5-hydroxythiochromone. 

The Wessely-Moser rearrangement1 is a reversible isomer- 
isation of 5-hydroxy-4H-l-benzopyran-4-ones (5-hydroxy- 
chromones) conventionally carried out under strongly acid 
conditions. Very few examples of base catalysed Wessely- 
Moser rearrangements have been reported2.3 but work in our 
laboratories has shown that 5-hydroxychromone-2-carboxylic 
esters rearrange under basic conditions. For example, treat- 
ment of the ethyl ester (1) of the antiallergic tetrahydronaph- 
thopyran [(2), proxicromi14] with sodium hydrogen carbonate 
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in aqueous ethanol under reflux, gave, after acidification, a 
3 : 1 equilibrium mixture of (2) : (3).5 In the presence of a 
stronger base [5% aqueous sodium hydroxide at room 
temperature (r. t.)], the intermediate p-diketone is cleaved 
yielding the salicylic acid derivative [(4), 68%] and the 
hydroxyacetophenone [ (5 ) ,  lo%]. 

In contrast to 5-hydroxychromones, 5-aminochromones 
rearrange rapidly and irreversibly in the presence of sodium 
hydroxide to the corresponding 5-hydroxyquinolin-4-ones. 
For example, boiling ethanolic NaOH transformed (6) into (7) 
in 91% yield.6 
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Scheme 1. i, (CO,Et),-NaOEt; ii, HC1 (8); iii, AlBr,; iv, NaOH. 

The irreversibility (and hence synthetic utility) of this 
transformation is a consequence of the stability of the product 
quinolinones toward base. Thiochromones are also consider- 
ably more stable than chromones to base. We have found that 
the thiochromone-2-carboxylic ester (8) when treated with 2 M 
NaOH at 100 “C for two days merely hydrolyses to the 
corresponding acid [ (9 ) ,  100%]. Simonis and Elias showed 
that 2,3-dimethylthiochromone could be ring opened with 
boiling aqueous alkali to yield 2-mercaptobenzoic acid, but 
the reaction was slow and did not go to completion.7 The 
possibility that 5-mercaptochromones may undergo irrevers- 
ible Wessely-Moser rearrangement was therefore investi- 
gated. 

Although such compounds have previously not been 
reported, ethyl 5-mercapto-4-oxo-4H-l-benzopyran-2-car- 
boxylate (12) was readily prepared from 2-hydroxy-6- 

phenylmethylthioacetophenone (10) .8 Reaction of (10) with 
diethyl oxalate ( 5  mol) and sodium ethoxide (2.5 mol) in 
ethanol under reflux for 3 h, followed by treatment of the 
solution with HC1 (g) gave ethyl 4-0x0-5-phenylmethylthio- 
4H-1-benzopyran-2-carboxylate [ (1 1) , 82701. Debenzylation 
of (11) [anhydrous aluminium bromide (2.5 mol), benzene, 
rat . ,  4 h] gave (12), (92%), which on heating under reflux for 
30 min with aqueous ethanolic sodium hydrogen carbonate 
(1.1 equiv.) gave the corresponding acid [(13), 86701. No 
products of rearrangement were obtained. However, on 
heating (12) with 2 M NaOH (on a steam bath for 30 min with 
acid work-up), 5-hydroxy-4-0x0-4H-1-benzothiopyran-2- 
carboxylic acid [(14), 92%] was obtained. Compounds (13) 
and (14) were readily distinguished by 1H n.m.r. spectroscopy 
in [2H6]Me2S0 as solvent. In particular the protons on the 
5-substituents appeared as singlets at 6 6.15 (SH) and 13.78 

This is the first example of a Wessely-Moser rearrangement 
involving sulphur and represents a potentially useful synthesis 
of 5-hydroxythiochromones. 
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