
Tetrahedron Letters, Vo1.22, No.23, pp 2207 - 2208, 1981 
Printed in Great Britain 

0040-4039/01/232207-02$02.00/O 
01981 Pergamon Press Ltd. 

THE SYNTHESIS AND REARRANGEMEWT OF EPOXYF’YRONES 

William J. Ross*, Alec Todd, Barry P. Clark, (Mrs.) Sarah E. Morgan 

Lilly Research Centre Limited, Erl Wood Manor Windlesham, Surrey GU20 6PH 

and Jack E. Ba1dwi.n 

Dyson Per-r-ins Laboratory, University of Oxford, South Parks Road, Oxford OX1 3QY 

Summary: The oxidation of 5-acyl-4-oxo-pyran-2-carboxylic acid esters L?,z to novel epoxypyrones 

and subsequent rearrangement to the previously inaccessible h-substituted-5-hydroxy or 

5-chloropyrones .& -2 are described. 

In an attempt to prepare 5-hydroxy-4-oxo-pyran-2-carhoxylic acid the Baever-Villi.ger 

oxidation of the 5-acvl compounds ,L and 2 was investigated. 

Since compounds 1 and 2 are not readily avai.lable by current procedures, the synthesis shown 

in Scheme 1 was devised. Reaction of 1 with z-chloroperhensoic aci.d in chloroform gave the 

epoxide 3; 2_ on similar treatment gave two products, & and ,>. Oxidation of 2 with hydrogen 

peroxide gave only k, whereas oxidation of 2 or 5 with excess 3-chloroperhenzoic acid in benzene 

gave 2. These novel and unusual structures were confi.rmed by the 13C NMR spectra (Table 1) 

and by hydrolysis of 2 to give phenol. 
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When subjected to warm formic or perchloric acid 3 yielded compound2 whose structure was 

confirmed by the 
13 

C NMR spectrum in comparison with that of other 3-hydroxy-4-pyrones2. A 

possible mechanism for the formation of? fromi involving a retro-Claisen reaction is shown in 

Scheme 2. 
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Consistent with this mechanism, on treatment with hydrochloric acid ,& gave the 

5-chloro-pyrone 2 and2 gave a mixture of,5 and a minor product, 1, resulting from elimination 

of acetic acid instead of formic acid. 

These reactions provide a useful route to compounds of structures 3 to -2 which are not 

eccessihle by the standard methods of pgrone synthesis. 
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13c ?wK (s,cDcl3) 

Pyrone co Ph 
c3 c4 c5 C6 Cl 

153 120 175 136 157 190 130 

153 110 187 63 81 1.39 134 

153 110 184 59 80 161 150 

152 114 174 144 146 130 
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