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(1E)-1, 3-DIMETHOXY-1, 3-BUTADIENE
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Abstract Reaction of 1, 1-dimethoxy-2-butyne (II) with sodium methoxide
in dimethy! sulfoxide at 100° yields (1E)-1, 3-dimethoxybutadiene (III) (20-
30%) The diene IIl undergoes ready Diels-Alder reaction with maleic
anhydride, N-phenyltriazolinedione and dimethyl acetylenedicarboxylate

The utility of the 1, 3-dioxygenated butadienes has been demonstrated by the recent
accomplishments of Danishefsky and his coworkers, 1who have explored (1E)-1-methoxy-3-
trimethylsilyloxybutadiene (I), as well as a number of other electron-rich dienes, 1n a

variety of synthetic applications.

We recently encountered an instance 1n which the anticipated Diels- Alder reaction
of I with thiolene-2-one was circumvented by a competing intermolecular trimethylsilyl

group transfer reaction yielding 2-trimethylsilyloxythiophene and 4-methoxybut-3-ene-2-one

For this reason, it seemed worthwhile to explore the 1, 3-dialkoxybutadienes (1) for
those rare nstances in which silyl group transfer diverts the normal course of the Diels-
Alder reaction, and (11) because 1n spite of the considerable interest recently generated
i this area, 1 the 1, 3-dialkyloxybutadienes are a rarity and their preparation has remained

obscure 1,2

We have now found that heating a mixture of 1, 1-dimethoxy-2-butyne (II) with sodium
methoxide 1in dimethyl sulfoxide at 100° for 2.75 hours, yields directly (1) 1 3-dimethoxy-
buta-1, 3-diene (III)3 in 20-30% yield after workup and distillation as a colorless liquid bp
53-58°/22 mm  Although the yield 1s modest, the reaction 1s simple and isolation of the
product 1s straightforward We view this reaction, tentatively as an SNZ' displacement
of methoxide by methoxide followed by isomerization of the resulting intermediate allene
to the product diene The normal course of such a reaction, 1n which the butyne II 1s
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heated with sodium methoxide in methanol, results in addition to the triple bond yielding

1,1, 3-trimethoxybut-2-ene. 4

The diene III readily yields adducts with maleic anhydride, N-phenyltriazolinedione
and dimethyl acetylenedicarboxylate,

We found the Danishefsky diene1 much easier to handle than the new diene III
The latter 1s subject to discoloration and polymerization on heating and it was found
to be advantageous to mclude a small amount of BHT in the preparation and distillation
of 11
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