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REACTIONS OF 2-~ACYLBENZOATES WITH DIMETHYLOXOSULPHONIUM METHYLIDE:
A NOVEL ROUTE TO ISOCOUMARINS

Kevin Beautement and John M. Clough*

ICI Plant Protection Division, Jealott's Hill,
Bracknell, Berkshire, RG12 6EY.

Abstract: Treatment of 2-benzoylbenzoates with dimethyloxosulphonium methylide (1)
gives 4-phenylisocoumarins (2); methyl 2-acetylbenzoate gives 4-methylene-3,4-
dihydroisocoumarin (3) under the same conditions.

Corey's method1 for the conversion of ketones into epoxides using sulphonium or

oxosulphonium ylides has found widespread use in organic synthesis. We have now
discovered that treatment of 2-benzoylbenzoates with dimethyloxosulphonium methylide (1)
does not lead to epoxides but, instead, directly to 4-phenylisocoumarins (2). We suggest

that this takes place via the steps shown in Scheme 1.2
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In a typical experiment, dry DMSO (30ml) was added to trimethylsulphoxonium iodide (2.44g,
11. Tmmol) and sodium hydride (0.215g, 8.96mmol) and the mixture was stirred under
nitrogen at room temperature until effervescence ceased (2 h.). The resulting ylide
solution was added dropwise with stirring to methyl 2-(4-fluorobenzoyl)benzoate (2.20g,
8.53mmol) in dry DMF (40ml) cooled in an ice bath. The reaction mixture was heated at
50°C for 1.5 h., then diluted with water. Ether extracts were washed with water, dried
and concentrated to give almost pure 4-(4-fluorophenyl)isocoumarin (1.062g, 51%) as an

off-white solid.>

Under similar conditions, methyl 2-(4-chlorobenzoyl)benzoate gave 4-(4-
chlorophenyl)isocoumarin (65%),3 and methyl 2-benzoylbenzoate gave 4-phenylisocoumarin

(52%).3 Methyl 2-formylbenzoate gave only a very small yield of isocoumarin itself.

Interestingly, methyl 2-acetylbenzoate consistently gave only 4-methylene-3,4-
dihydroisocoumarin (3)4 under the same reaction conditions. On treatment with acid (6M
hydrochloric acid, 100°c, 1 h.), this isomerised cleanly into the known compound, 4-

methylisocoumarin (4)5 (Scheme 2).
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We have found that it is important to use only one equivalent of the methylide (1) for
the transformations described above. When methyl 2-(4-chlorobenzoyl)benzoate was treated
with 2.2 equivalents of (1), extraction of the reaction mixture with dichloromethane gave
none of the isocoumarin (2; X = Cl) but, instead, the stable ylide (5).6'7 The
intermediacy of the isocoumarin in this transformation was supported by a separate
experiment in which treatment of 4-(4-~chlorophenyl)isocoumarin with 1.1 equivalents of the
methylide (1) gave the stable ylide (5) in a yield of 96%. A possible mechanism for this

reaction is outlined in Scheme 3.
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The method described in this Letter compares favourably with previously described
syntheses8 despite the moderate yields because it allows 4-substituted isocoumarins to
be prepared with the minimum of purification directly from readily-available starting

materials.
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