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Abstract — We describe a two-step synthesis of benzofuran-3-acetic acids (1)
from phenols (2) involving alkali-mediated rearrangement of
4-halomethylcoumarins (3) via «,B-unsaturated acids (4). Electron-donating
substituents at the meta position of the phenol favour high yields of the coumarin,

which in all cases rearranges to afford benzofuran-3-acetic acids 1n near quantitative

yields.

While a variety of synthetic approaches to substituted indoles are available,! les-s attention has been paid to
synthesis of the corresponding benzofurans. A scan of the literature revealed only a fev, in some cases rather
complex, syntheses of benzofuran-3-acetic acid or its ethyl ester,2 and 5-methylbenzofuran-3-acetic acid (1¢)
has been prepared previously from 2-hydroxy-5-methylacetophenone in a lengthy four-step synthesis involving a
Wittig reaction of the corresponding benzofuran-3(2H)-one (overall yicld, 58%).3

In this work we report a short and versatile synthetic route to benzofuran isosteres of some pharmacologically
important indoles functionalized at position 3. We synthesized compounds (1a-d), which may exhibit anti-

inflammatory, analgesic and antipyretic activity of the type shown by other arylalkanoic acids,* and which, by
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virtue of the easy chemical manipuiation of their carboxylic acid side chain, can also serve as intermediates in the
synthesis of analogues of e.g. tryptamine, serotonin,® melatonin and cholecystokinin antagonists.”

The reaction of base with 3-halocoumarins is well known,8 proceeding via hydrolysis of the unsaturated lactonc
to the substituted phenol, and intramolecular reaction between the phenolate ion and the a-halocarboxyl side
chain occurs to form benzofuran-2-carboxylic acids (coumarilic acids). The key step in our synthetic strategy
used the same basic conditions, but involved rearrangement of 4-chloromethylcoumarins (3) to benzofuran-3-

acetic acids (1).2
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The required 4-chloromethylcoumarins were prepared by the Pechmann reaction. 10 Appropriately substituted

1 (a-d)

R = a) 6-OH; b) 6-OH, 7-CHg;
¢) 5-CHa; d) 5-OCHg

phenols and ethyl 4-chloroacetoacetate were stirred in 1:1.2 molar ratio, in sulphuric acid for 10 h at room
temperature. Phenols (2a) and (2b), with electron-donating substituents in the meta position, gave
7-hydroxycoumarins in moderate yields (50 and 75% for 3a and 3b respectively),!! and similar substituents in
the para position gave 6-substituted coumarins, but in poor yields {10 and 5% for 3¢ and 3d
respectively). 12

Treatment of 3a-d (0.1 mmol) with 0.1 M NaOH (10 mL), for either 10 min under reflux or 3 h at room
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temperature in the case of 3a and 3b, and for either 30 min under reflux or 7 days at room temperature 1n the

case of 3¢ and 3d, gave acids (1) in almost quantitative yields,13 via «,B-unsaturated acids (4), 14
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