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CYCLOCONDENSATION OF 3(2H)-BENZOFURANONE
Jan Bergman and Bdrje Egestad
Department of Organic Chemistry, Royal Institute of Technology,

S~100 44 Stockholm 70, Sweden

In 1911 Fries and Pfaffendorf1 reported that 3-acetoxy-2,3”-bibenzofuranyl (la), an
acetylated condensation product from 3(2H)-benzofuranone (2a), when treated with HCl in HOAc
(100 0C/Sh, sealed tube) was transformed into a high-melting pale orange-red compound, with
the composition (C8H40)n' The German workers proposed structure 3a (s-tetrdkis-2:3-benzo-
furanocyclooctatetraen) for this compound on the basis of elemental analysis and mode of
formation.

Several years later Baker and Banks2 suggested, on the basis of a molecular weight
determination (Rast) that products of this type should have the trimeric structure 4 rather
than the tetrameric structure 3. To account for this they suggested, quite reasonably, that
the starting material (1) underwent deacetylation and retro-aldolization followed by a
cyclocondensation of the formed 3(2H)-benzofnraﬂone with compound 1.

We have now repeated these condensations and determined the molecular weights by high-~
resolution M53 of the products obtained and studied the NMR-spectrum (270 MHz)4 of the
condensation product derived from compound lb, which (in agreement with the original proposal)
gave conclusive evidence for the general structure 3 for these products.5 No trace of the
trimeric compounds 4 could be detected in the cyclocondensation of compound la or 1b.

The structure 4a has also been assigned6 to a yellow compound obtained in low yield
by refluxing 3(2H)-benzofuranone (2a) in pyridine. However, this yellow compound (C32H1806’

M+=498.1103) was identical with a product formed in traces along with compound 3a. By
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changing the condition for the reaction from sealed tube at 100 °C to reflux at atomspheric
pressure this yellow compound was the major solid product formed (albeit still in low yield).

This compound has now been shown to have structure 5, by X-ray diffraction analysis.

By treating 3(2H)-benzofuranone (gi)7 with HC1 in HOAc (100 OC/8h, sealed tube) it was
possible to obtain the novel trimeric compound s-tris-2:3-benzofuranobenzene (4a) and com-
pound 3a in the ratio 2:1, together with small amounts of compound 5. This mixture could be
separated By gradient sublimation (330 °¢/10 mm Hg).

The trimeric structure 4 was confirmed by an independent synthesis starting with the
appropriate 1,3,5~-triphenoxybenzenes (g_).8 (For related syntheses of dibenzofurans, see ref.

9.)
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