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CYCLIZATIONS OF SOME FURYL ACID CHLORIDES
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Abstract: Intramolecular Friedel-Crafts acylation of the furan ring has been accomplished in
good yields with stannic chloride for both furyl isomers of butyryl acid chloride. The
propionyl chloride isomers, however, failed to produce reasonable quantities of the cyclic
ketone.

There appears to be a widespread occurrence of fused 5-membered heterocyclic ring
systems in natural products.? A particularly direct entry into some of these is through
intramolecular Freidel-Crafts acylation. While this approach is well known in thiophene
systems,3 little, if any, attention has been directed to the furan systems in this regard.4
In fact, as the Tanis group points out,5 there are few examples in the literature of any
cationic cyclizations on the furan nucleus. In this communication we wish to report the
results of our study of the Lewis acid catalyzed cyclization of certain furyl acid chloride
derivatives.

Both the 3-(2 or 3-furyl) propionic acids were prepared by standard methods® from the

corresponding aldehyde7 and converted into the acid chloride by treatment with thionyl
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chloride. Each of these steps in several trials averaged between 76-98% yield.
The 4(2 & 3-furyl) butanoic acids were prepared by converting the appropriate propionic

acid chloride to the diazoketone and subjecting these compounds to a photo-Wolff
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rearrangement .8 The ester was then hydrolyzed with base. The overall yield from the

propionyl chloride to the butyl ester derivative was 90%.

Table Intramolecular Friedel-Crafts Acylation on the Furan Nucleus Acid
Acid Chloride Lewis Acid Cyclized Ketone % yielda
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dyields, except where noted, are isolated yields, analytically pure.
bnot isolated or characterized

Ccrude yield

The results in the Table reveal some interesting features of this reaction. The acid
chlorides 1 and 2 appear most reluctant to close to a 5-membered ring ketone under these
conditions. Closure to a 5-membered ring using Lewis acid catalysis in furan systems has been
a problem in other studies as well.5»9 Reasons for this, involving the Lewis acid and the
furan ring, have been advanced.9

The higher homologues 3 and 4 however, undergo cyclization to the 6-membered ring ketone
smoothly and cleanly with stannic chloride. While no attempt was made to optimize the yields

of the ketones from 3 and 4, they are nonetheless surprisingly good. One might expect the
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yield of 5 to be less than 6 given the difference in reactivity in electrophilic aromatic
substitution between the 3- and the 2-position in furan.

The ketone 5, h—oxo—b,5,6,7—tetrahydrobenzofuran10 has been prepared by another method in
30% yieldll and is the subject of a recent patent application.12 Compound 6,
7—oxo—4,5,6,7—tetrahydrobenzofufan,13 as far as we could ascertain, has not been reported.

These compounds 5 and 6 are apparently useful intermediates in the preparation of various
drugs12 and given the location of the keto groups should provide a convenient locus for
further synthetic elaboration. Additional synthetic versatility is afforded these compounds
through the behavior of the furan nucleus itself, in particular, oxidation.l%4 These studies
and other methods of cyclization are the subjects of current investigations in this
laboratory.
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