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A CONVENIENT METHOD FOR THE SYNTHESIS OF o-KETOESTERS FROM ALDEHYDES

David Horne, John Gaudino, and Wayne J. Thompson*
Department of Chemistry and Biochemistry, University of
California at Los Angeles, Los Angeles, California 90024

Summary: An efficient two step, two carbon homologation of aldehydes to a-ketoesters
is described.

In connection with a program directed at the synthesis of rationally designed analo-
gues of the tremorgenic mycotoxins, we required a general method for the preparation of
monosubstituted a-ketoesters (g), where the substitutent R contained remote sites of un-
saturated and acid sensitive functionality. While a number of synthetic equivalents for
the acyl anion of glyoxalate esters have been reported,] none of these were generally
useful for this type of transformation.2
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We report here a very convenient solution to this problem. The crystalline tri-
chloro-t-butyloxy carbonate (TCBOC) protected phosphonoglycolate ester gg? is quanti-
tatively converted to the enolate anion 4 at lTow temperature (1ithium or potassium hexa-
methyldisilylamide in THF)}., Solutions of the stabilized enolate 4 undergo facile Horner-

Emmons reaction with a variety of aldehydes at or below 0°C.8
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The non-basic nature of the enolate 4 allows the preparation of a-ketoesters 2f and
29 from chiral aldehydes 1f and 1g without racemization. Conversion of the Horner~Emmons
products 5 into the a-ketoesters could be effected by reductive elimination of the TCBOC
protecting group with zinc dust® (20 equivalents) in a dilute ethereal solution (5% v/v)
of glacial acetic acid. It was noted that in some cases the intermediate zinc enolate (g)
was remarkably stable to the mild conditions of the reaction and workup. In those
cases the a-ketoesters could be obtained after purification by flash chromatography6 on
silica gel. If aldol type dimerization was observed as was the case for ketoesters 2d
and 2e, the deprotection was carried out in the presence of 2 equivalents of trimethyl-
silyl chloride (TMSC1). The resultant labile silylenolether (7) underwent clean conversion
to the a-ketoester on aqueous workup.9
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The utility of the a~ketoester 2d for the synthesis of a rationally designed analogue
of the mycotoxin marcfortine is currently under investigation.
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2 jsolated yields of pure products. b cmethod a: Zn dust ; 5% AcOHin ether.’
mixtures of E and Z isomers were obtained. dmethod b: Zn dust ; TMSCI in THF.’
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