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Crotonate arsonium ylide reacted with 2H-pyran-5-carboxylates to give divinylcyclopropanecarboxylates.

2H-Pyran-2-carboxylates 1° have the unique character to
undergo reversible electrocyclic ring opening to the keto-
diene 2, making these compounds available for Michael
attack (Scheme 1). In this paper we have investigated novel
reactions of substituted 2H-pyran-5-carboxylates 1 and
methyl 4-(triphenylarsoranylidene)but-2-enoate 3.

A C*-C® Michael attack of 3 to 2 followed by ring closure
and expulsion of triphenylarsine gave mainly highly function-
alized trans-2,3-divinylcyclopropanecarboxylates 4 (Scheme
1). Likewise, 2H-pyran-5-carboxylates 1b and 1c gave a mix-
ture of diastereomeric trans-2,3-divinylcyclopropanecarbox-
ylates 4b and 4c.

Table Products arising from reactions of 2H-pyran-5-
carboxylates 1 with methyl 4-(triphenylarsoranylidene)-but-2-
enoate 3

2H-Pyran-5-carboxylate Product yields (%)

1 X R R’ 4 6 7
a H Me OMe 71 3
b Cl Me OMe 33 —
c H Me SEt 35 12
d H H OMe 47 2 9
e Cl H OMe 24 — 8
f Br Me OMe 2 —
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Cyclopropanation from conjugated carbonyl compounds
with arsonium ylides is known."* Vinylcyclopropanation from
conjugated carbonyl compounds and arsonium ylides is less
common.'®

Both trans- and cis-2,3-divinylcyclopropanecarboxylates 4
show large vicinal coupling constants.® J, .. was in the
range 7.0-7.9 Hz, and J,,.;, between 8.6 and 9.3 Hz.

Apart from a diastereomeric mixture of cyclopropanes 4c,
the reaction of 3 and 1c gave cyclohexa-3,5-diene-1,3-dicar-
boxylate 6¢. A C'—C’-Michael attack of the y-ylide of 3 on 2¢
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followed by an intramolecular Wittig condensation gave 6¢
(Scheme 2).>*

The 2H-pyrans 1d and 1e reacted with 3 and gave, apart
from the expected mixture of diastereomeric trans-cyclo-
propanecarboxylates 4d and 4e, the frans-fused tetrahydro-
benzofurans 7d and 7e respectively.
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This is the result of an initial C’'~C’ Michael addition as
illustrated (Scheme 3). Then an intramolecular C*~C? nucle-
ophilic attack of the new intermediate arsonium ylide occurs.
This is followed by an attack of the enolate oxygen on C* with
the simultaneous expulsion of triphenylarsine to give the tet-
rahydrobenzofuran 7. The formation of dihydrofuran com-
pounds is rare in arsonium ylide chemistry.”
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