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Abstract

A simple synthetic access to 3-styrylflavones is developed through the reaction of 1-(2-hydroxyphenyl)-3-
phenylpropane-1,3-diones with phenylacetic aldehydes. The structure of parent compound is confirmed by X-ray
analysis. © 1999 Elsevier Science Ltd. All rights reserved.

Keywords: flavones; carbonyl compounds; condensation; cyclisation.

1. Introduction

Chromones (4H-1-benzopyran-4-ones) and their 2-phenyl derivatives (flavones), which are an impor-
tant class of oxygenated heterocycles, have been intensively studied over the years,! especially due to
their biological and medicinal uses.

The introduction of a styryl group, an original way for structural modifications of these heterocycles,
is interesting for two mains reasons. On the one hand, both natural and synthetic 2-styrylchromones
exhibit wide biological activities,? and on the other hand the styryl group allows preparation of extended
polycyclic systems via Diels—-Alder reactions.?

Nevertheless, although the synthetic approaches to 2- and 3-styrylchromones are relatively well
documented,>*> there is very little information related to 3-styrylfiavones. To our knowledge, the only
reported synthetic access to these compounds uses a multi-step transformation of the methyl group of a
3-methylflavone.®

This work describes a convenient one-step preparation method of 3-styrylflavones starting from simple
precursors.

2. Results and discussion

The reaction of 1-(2-hydroxyphenyl)-3-phenylpropane-1,3-diones la—e with phenylacetic aldehydes
2a,b (Scheme 1) in ethanol, using a catalytic amount of acetic acid, leads to 3-styrylflavones 3-10 (see
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Table 1). In a typical experiment, a solution of diketone 1a (0.25 g, 1.045 mmol), aldehyde 2a (0.502
g, 4.18 mmol) and glacial acetic acid (0.2 ml) in ethanol (10 ml) is refluxed, till the starting diketone is
totally consumed (usually 48 h). The expected styrylflavone 3 is filtered off as a solid after cooling of the
reaction mixture. A pure sample is obtained by recrystallisation in ethanol.’
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Scheme 1.

A soft acidic catalyst (acetic acid) has been proved to be more efficient than basic catalysts which
were generally used in this kind of condensation reaction. For example, the use of piperidine or 4-
dimethylaminopyridine for the preparation of 3 led to the formation of numerous by-products resulting
in the autocondensation of the phenylacetic aldehyde. Besides, the use of strong acids has been discarded
to avoid the competitive cyclisation of the starting diketones in flavones.

Proton and carbon-13 NMR spectra were in full agreement with the proposed structure.®

The coupling constant value (J=16.3 Hz) between the ethylenic protons suggests an E-configuration
for the styryl double bond. This has been unambiguously confirmed by a radiocrystallographic study'®
(Fig. 1).

Despite the poor or moderate yields (15% to 50%) observed during the preparation of styrylflavones

9

Table 1
Preparation of 3-styrylftavones

Product  R' R® R’ R* R° R® VYield(%)°® Mp.(°C)®
3 H H H H H H 30 168
4 CHb H H H H H 47 129
5 H OCHH H H H H 15 174
6 € CH H H H H 40 194
7 H H OCH, OCH, H H 33 154
8 H H H H OCH OCH, 50 179
9 Cl CH H H OCH; OCH, 20 183
10 H H OCH; OCH; OCH; OCH, 27 138

*Yield of isolated product (not optimised), calculated from the starting diketone.
"Melting points are uncorrected.
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Figure 1. The ORTEP diagram of 3

3-10 (Table 1), due to the formation of several non-isolated by-products, the simplicity of this method
and the easy accessibility of the precursors!! make this reaction highly attractive.

A possible mechanism for the formation of these 3-styrylflavones is proposed in Scheme 2, taking the
preparation of 3 as an example.
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Scheme 2.

Contrary to what is observed during the reaction of diketone la with aromatic or heterocyclic
aldehydes,!? the intermediate 11 doesn’t lead to the cyclised product 12, but affords 3-styrylflavone 3,
this reaction being favoured by Tt conjugation extension through a 1,5-shift of the benzylic proton.
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The 1,3-diketones 1a, 1b, 1d and the aldehyde 2a were commercially available from Aldrich®.
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