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Abstract: Substituted alkyl 2-pyran-5-carboxylates have been condensed with arsonium ylides to
form substituted vinylcyclopropanecarboxylates and in a number of cases also vinyldihydrofurans.
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2H-pyran-5-carboxylates 11.2 have the unique property to undergo reversible electrocyclic ring
opening to 2, making these compounds available for nucleophilic carbonyl attack and Michael attack. In this
study we have found that a number of arsonium ylides 3 prepared in situ from their arsonium salts and
potassium tert-butoxide react with 2 H-pyran-5-carboxylates 1 in THF between 0 °C at room temperature to
form highly functionalised trans-2-vinylcyclopropanecarboxylates 4. In some cases, substituted
vinyldihrofurans § (Scheme 1) also formed.
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It has been reported# that cyclopropanation of conjugated carbonyl compounds and arsonium ylides
occurs, producing cyclopropanes. The preparation of vinylcyclopropanes using arsonium ylides and
conjugated carbonyl compounds is less common.5¢ To our knowledge, this is the first time that 2H-pyran
compounds have been used to form rrans-2-vinylcyclopropanecarboxylates. For example, a suspension of
finely powdered (2-propenyl)triphenylarsonium bromide? in anhydrous THF was treated with potassium fert-
butoxide at 0 °C to form the orange brown arsonium ylide 3a. Addition of methyl 2,2,6-trimethyl-2 H-pyran-
5-carboxylate 2a (1a, R=Me) gave a diastereomeric mixture, trans-bisvinylcyclopropan-2-carboxylates 4a, in
an unoptimised yield of 15%. CAUTION, triphenylarsine could be eluted with 100% petroleum ether
followed by elution of cyclopropanecarboxylates 4 with ether:petroleum ether (1:9).
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Spontaneous electrocyclic rearrangement of 4a to methyl 1-acetyl-4,4-dimethyl-2,6-cycloheptadiene-
carboxylate did not occur (heating 4a in a CDCl3 solution for 3 days at 60 °C also produced no
rearrangement). Michael attack of the y-ylide 3a on 2a followed by an intramolecular Wittig reaction8 could
produce methyl 2-methyl-6-(2-methyl-1-propenyl)-2,4-cyclohexadienecarboxylate; however, no detectable
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amount could be isolated. The arsonium ylides 3b%, 3ci0 and 3d1! were prepared in situ from the
corresponding arsonium salts as described for 3a. Thus, 3b reacted with 2H-pyran la and gave 2-
vinylcyclopropancarboxylates 4b (3 diastercomers in a ratio of 1:1:1). Likewise, 4¢ (two frans-
diastereomers), 4d (two trans-diastereomers) 4e (2 trans diastereomers) and 4f (2 trans-diastereomers) were
isolated. The arsonium ylides 3¢ and 3d also gave 4-vinyl-2,3-dihydrofuran-4-carboxylates 5d, Se and Sf
(Scheme 1 and Table 112), 5d being the result of a further Wittig condensation of 3d and 5g. (Scheme 2).

Scheme 2 Scheme 3
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In the majority of cases we have investigated, trans-cyclopropanation occured due to trans elimination of the
bulky triphenylarsine in the conformation depicted in Scheme 3. The production of dihydrofurans from
arsonium ylide and conjugated carbonyl compounds is rather rare.13 At this stage we have found that higher
reaction temperatures seem to increase the yield of dihydrofuran 5. 2,3-Dihydrofurans are of interest for
synthesis of natural compounds. 14 We are currently investigating the use of different bases and solvents for
the optimal formation of dihydrofurans 5.15.16,17,18,19
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