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1. Introduction

The furan moiety (1) occurs widely in synthetic and natural
products, either as a simple structural unit or as part of a
more complex annulated system.1–3 With regard to the
latter, there are two possible points of fusion to the furan
ring, a fact that has important ramifications for the stability
of the systems resulting from fusion with aromatic nuclei.
Fusion of a benzene ring at the b-bond, as in benzofuran (2)
(Fig. 1), does not perturb the benzene nucleus and thus gives
rise to stable compounds. Accordingly, a vast number of
b-fused synthetic and natural products1,4 exist. In contrast,
fusion at the c-bond, as in isobenzofuran (IBF) (3),
interrupts the benzene p-sextet, reducing the aromaticity
and, correspondingly, the stability of the system. The
number of known c-fused compounds is therefore much
smaller.

Compounds incorporating the IBF structural unit display a
propensity to undergo addition across the 1,3-positions,
generating the more stable benzenoid aromatic systems.
Thus, while benzofuran (2) is a stable compound, IBF (3)
has been isolated only at low temperature, and rapidly
polymerises on warming to room temperature.5–7

Stability can be imparted to the IBF moiety by incorporation
of substituents into the 1- and 3-positions. Bulky sub-
stituents hinder the approach of reagents to the labile diene
unit, thereby reducing the reactivity of the derivative. For
example, 1,3-di-t-butylisobenzofuran (4)8,9 (Fig. 2) is a
crystalline solid, stable at room temperature over prolonged
periods.10 Aryl substituents also impart stability through
conjugation. 1,3-Diphenylisobenzofuran (5), for example, is
a commercially available, stable crystalline solid. The tri-t-
butyl-substituted isobenzofurans 6 and 7, although more
open to attack at the 1,3-positions, are also stable at room
temperature.11,12 This is presumably due to the out-of-plane
deformations induced by the bulky o-t-butyl groups, which

reduce the p-conjugation, and thus the o-quinonedimethide
(o-xylylenoid) character of the system.

Partially hydrogenated derivatives and those with carbonyl
substituents in the benzenoid ring also have increased
stability. In these compounds, addition across the 1,3-
positions does not generate the dramatic increase in
resonance energy observed with the parent species.
Consequently, stable examples of this structural type exist,
including 4,7-dihydroisobenzofuran (8),13–15 isobenzo-
furan-4,7-dione (9)16–19 and the natural product, albidin
(10) (Fig. 3).20,21

The chemistry of isobenzofurans has been the subject of
several reviews22–27 and continues to be an active area of
research.

On the basis of structure-reactivity considerations,
naphtho[2,3-c]furan (11) (Fig. 4) should be even more
reactive than IBF24 and, whilst having being generated in
solution and trapped in situ,28,29 is probably too reactive to
be isolated under normal laboratory conditions.30 Introduc-
tion of carbonyl groups into the 4- and 9-positions generates
the naphtho[2,3-c]furan-4,9-dione (isofuranonaphthoqui-
none) ring system (12), removing the o-quinonedimethide
character present in 11 and thereby stabilising the system
(Fig. 4).

It was the relationship of naphtho[2,3-c]furan-4,9-diones to
naphtho[2,3-c]furan (11) that initially aroused the author’s
interest in this class of compounds. In particular, the natural
products ventilone F and G, were originally formulated as
13 and 14, comprising an IBF nucleus (Fig. 5).31,32 As
discussed below, it is likely that these structures are
incorrect.33

The related naphtho[2,3-c]furan-4(9H)-ones, of which the
parent compound 15 is unknown, comprise a relatively
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