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Abstract: Benzil 1 rearranges under acid catalysis by a domino process involving formation of a

pyrylium cation, intramolecular Diels-Alder reaction and ring fragmentation. © 1999 Elsevier Science Ltd.
All rights reserved.

In the course of our investigation of synthetic routes to biisoquinoline-bis-N-oxides' we anticipated, that
the bisoxime of the benzil 1* should cyclize to the target structure in analogy to the established method by
Sakamoto et al..* Surprisingly, we could not find any evidence for oxime formation from 1 and hydroxylamine
hydrochloride under various reaction conditions. Instead, after 10 h at 70 °C in ethanol a 13 % yield of the
rearrangement product 2 was obtained, and under optimized conditions (o-dichlorobenzene, 140°C, 4 d) the
yield of 2 became quantitative according to the "H NMR of the crude product.* From the mass spectra it is clear
that starting material 1 and product 2 have the same molecular mass. The IR spectrum of 2 shows the
absorption of two distinguished carbonyl functions at 1696 and 1665 cm™. An X-ray structure analysis con-
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firmed the structure of the benzo[a]fluorenone 2 (Fig. 1).° For the '"H NMR spectrum the multiplet of 1-H at
9.18 ppm (downfield shift by the neighbouring carbonyl group) and the signal of H-8 at 6.08 ppm are
characteristic. The significant upfield shift of the latter signal is caused by the anisotropic effect of the phenyl
group at C-7 fixed in an orthogonal conformation. The hindered rotation of this phenyl group is further
responsible for the broadened signals in the '"H NMR spectrum and for the total number of 28 different carbon
atoms counted in the *C NMR spectrum.

Figure 1: Views of the molecular structure of 2 in the crystal.

For the mechanistic interpretation of this rearrangement reaction we assume the formation of an aromatic
benzopyrylium cation 3 after protonation of one of the equivalent alkyne functions. This type of reaction has
some precedent in the similar formation of isoquinoline-N-oxides from oximes mentioned above.' An
intramolecular Diels-Alder reaction® followed by a ring fragmentation of intermediate 4 is a straightforward
route to the observed product 2.

Currently we are investigating scope and limitations of domino processes initiated by the formation of
benzopyrylium cations from functionalized alkynes.
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