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18O labeling studies confirm the oxygen in the 
butenolide ring comes from molecular oxygen.

[1,3] sigmatropic

or [2+2] cycloaddition

Direct conversion also possible
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Completely stable to O2

Cha (ref 7 in paper) has reported pyrone scrambling 
through similar ring openings via ketenes.
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O2, 0.4 mol% MnSO4

2.5 eq Na2S2O3
Phosphate Buffer, pH 8.0

3 h

(85% yield)

P. C. Michels J. Am. Chem. Soc. 2005, 127, 7286-7287.
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SiO2, RT, 0.5 h

hexafluoroisopropanol

then, P(OEt)3

(75% yield)

major diastereomer shown
(approx. 9:1 major:all others)

N

OMe

OTIPS

J. K. Cha. J. Am. Chem. Soc. 2001, 123, 11322-11324.
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(or from another
SM molecule)

then, hydrolysis
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