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1,3-Diethoxy-1,3-dienes from p-Diketones

By Ezro Rizzarpo
(Research School of Chemistry, Australian National University, P.O. Box 4, Canbesra ACT 2600, Australia)

Summary Alkylation of dimedone or cyclohexane-1,3-
dione with 1 equiv. of triethyloxonium fluoroborate
yielded mono-enol ethers whereas excess of alkylating
agent gave 1,3-diethoxy-1,3-dienes.

THE potential usefulness of the Diels—Alder reaction with
dienes containing 1,3-oxygenated functions has been
demonstrated,!=3 involving #n sifu reactions with 1,3-di-
acetoxy-1,3-dienes generated from cyclic B-diketones,! with
1-methoxy-3-trimethylsilyloxybuta-1,3-diene from 4-meth-
oxybuten-2-one,? and with 1,3-dialkoxy-1,3-dienes. Thus
far however, the availability of the 1,3-dialkoxydienes has
been limited to those accessible via Birch reduction of 1,3-
dialkoxybenzenes.?

This report shows that cyclohexane-1,3-diones such as (I)
and (II) can be converted into the di-enol ethers (I1I) and
(IV) by alkylation of the appropriate f-diketone with tri-
ethyloxonium fluoroborate? in the presence of a hindered
base. These transformations are examples of a novel and
potentially flexible approach to the synthesisof 1,3-dialkoxy-
1,3-dienes.

Treatment of dimedone or cyclohexane-1,3-dione with
triethyloxonium fluoroborate (3 equiv.}) and Pr,NEt
(8-2 equiv.) in CH,Cl; at 5°C gave an essentially quanti-
tative yield of 1,3-diethoxy-5,5-dimethylcyclohexa-1,3-diene
(II1){ [6(CDCl;) 5-08 (1H, m, 2-H) and 4-34 (1H, d, J 1-5 Hz,
4-H)] or 1,3-diethoxycyclohexa-1,3-diene (IV) [§ 4-94 (1H,
d, J 2 Hz, 2-H and 4-44 (1H, m, 4-H)].

These dienes showed the expected high reactivity towards
dienophiles. For example, the reaction of (III) with
dimethyl acetylenedicarboxylate or maleic anhydride at
room temperature yielded > 809, of cycloaddition pro-
ducts (V) and (VI) respectively.

The reaction of (I) or (II) with triethyloxonium fluoro-
borate (1 equiv.) and Pr,NEt (1-1 equiv.) in CH,Cl, at
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5 °C produced quantitative yields of the O-alkylated pro-
ducts: §,5-dimethyl-3-ethoxycyclohex-2-en-1-one and 3-
ethoxycyclohex-2-en-1-one respectively.® This constitutes
a new simple procedure for the conversion of enolisable
B-diketones cleanly and rapidly into mono-enol ethers and
should prove to be a useful alternative to the existing
methods.8
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1 < 38 equiv. resulted in incomplete conversion owing to a slow reaction between Pri,NEt and triethyloxonium fluoroborate.
1 All compounds showed the expected spectral characteristics and the crystalline products gave satisfactory elemental analyses.
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