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Conjugated dienes are useful substrates for various reactions such as the Diels-Alder reaction and related
cycloaddition  reactions.  Especially, highly reactive 1,3-dioxy-functionalized 1,3-dienes such as
Danishefsky-Kitahara diene and Brassard diene are easily converted into many (hetero)cycles. Although these types
of dienes are accessible by various methods, it has remained rather difficult to construct the carbon frameworks
containing such a labile polyoxy functional group and introduce the reactive diene functionality to complex
molecules.

Herein we demonstrated a novel and straightforward synthetic method for 1,3-dioxybuta-1,3-dienes. The key
transformation is an addition reaction of methyl ketones to triisopropylsilylethynyl 3,5-xylyl ether using a
palladium(0) catalyst. Gram-scale synthesis of the diene was successful. The present methodology allows to start
with not only acetophenone and its derivatives but also protected acetovanillone and simple acetone, leading to
various 1-substituted 1,3-dioxybuta-1,3-dienes, which are carefully isolated by reversed-phase column
chromatography and applied to the Diels-Alder reaction with dienophiles to give 6-membered carbo- and
heterocycles. This cycloaddition proceeds mainly in an exo-selectivity owing to the steric repulsion, showing that the
present dienes is alternative to previous oxyfunctionalized dienes. One-pot procedure of the diene synthesis and
cycloaddition is conveniently carried out without loss of the relatively unstable diene intermediates. The Diels-Alder
adduct was converted under an aqueous acidic conditions into a cyclic enone via the elimination of both xylyl and
OTIPS groups.




