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ortho-Hydroxy acetyl benzofuran derivatives have been synthesized in a regioselective cyclodehydration
of aryloxyketones obtained from B-resacetophenone and a-halo ketones.

J. Heterocyclic Chem., 44, 1 (2007).

INTRODUCTION

o-Hydroxy acetophenone are versatile building blocks
serving a variety of applications such as pharmaceuticals,
fine chemicals and specialty polymers. They are impor-
tant starting materials in the synthesis of chalcones [1],
flavonoids [2], psoralens and angelicins [3], 4-hydroxy
coumarins [4], which are well known naturally occurring
compounds having diversc pharmacological properties
along with benzofurans [5]. Naturally occurring
Pongagiabol  (8-hydroxy-5-phenyl-furo{2,3-Albenzo[b]-
pyran-7-onc) have been synthesized from Phloroaceto-
phenone [6]. Some bioactive compounds have been
synthesized from Visnaginone (5-acetyl-6-hydroxy-4-
methoxybenzo[blfuran} [7]. Hydroxylated benzofurans
such as Euparin [8], Coumestrol [9], dehydrotremetone
[10] or Cicerfuran [11] plays important role in natural
defense mechanism of their plants. One pot synthesis of
similar homologues has also been studied [12].

Synthesis of benzofuran based on MacLeod's work is
well documented [13-16]. The synthetic pathway
followed by MacL.eod et al. has been employed to prepare
the title compounds [17]; where the cyclodehydration of
aryloxyketone to benzofuran has been carried out in
alkaline medium instead of the generally used sulfuric
acid, polyphosphoric acid, phosphorus (III} oxychloride
and zine chloride. The disadvantage with the acid catalyst
is the mixture of 2- and 3-substituted benzofuran in the
product by rearrangement [18]. Many instances of

rearrangement leading to 2-aryl benzofuran have been '

observed depending on the condition (structure of ketone,
medium, temperature) [19].

Most of the study done hitherto has been on coumarin
nucleus which shows the formation of linear furo-
coumarin as the exclusive product with no emphasis on
the formation of angular furocoumarin except as reported
by A. Guiotto ef al. using the said procedure [20]. Even K.

N. Trivedi er al. did not report the formation of angular
isomer in their synthesis of 1-(3-hydroxy-6,7,8,9-tetra-
hydrodibenzofuran-2-yl)-ethanone (linear isomer) [3],
which now has been reported here.

In the present communication we report the regio-
selective cyclodehydration of aryloxyketones in an intra-
molecular Aldol type condensation to benzofuran
derivatives. The reaction sequence for different title
compounds is outlined in Scheme 1.

RESULTS AND DISCUSSION

1-(2,4-Dihydroxyphenyl)-ethanone 1a [21], on conden-
sation with different a-halo ketones, e.g. a-bromo cyclo-
hexanone, phenacyl bromide and mono chloroacetone, in
presence of anhydrous potassium carbonate/dry acetone
gave 2-(4-acetyl-3-hydroxyphenoxy)-cyclohexanone 2a, 2-

. (4-acetyl-3-hydroxyphenoxy)-1-phenyl-cthanone 3a and 1-

{4-acetyl-3-hydroxyphenoxy)-propan-2-one 4a respectively.
Further, 2-(4-acetyl-3-hydroxyphenoxy)-1-phenyl-ethanone
3a when subjected to cyclization in 0.1 N ecthanolic
potassium hydroxide showed two products on tlc with very
little difference in ry values, which were then separated on
column chromatography with silica gel (60-120 mesh) and
petroleum ether 60-80 °C. The two products were
characterized as 1-(6-hydroxy-3-phenylbenzofuran-5-yI}-
ethanone 7a-linear isomer and 1-(4-hydroxy-3-
phenylbenzofuran-5-yl)-ethanone 8-angular isomer by nmr
spectra. The "H nmr showed singlets at § 7.05 (1H, C7-H)
and 3 8.13 (1H, C4-H) corresponding to the aromatic
protons for linear isomer 7a and doublets (ortho coupling) at
8 6.95-6.98 (1H, J = 8.8 Hz, C7-H) and § 7.58-7.61 (1H, J=
8.8 Hz, C6-H) again corresponding to the aromatic protons
for angular isomer 8. Further, *C nmr values § 129.179 (C-
4) and 8 161.214 (C-6) for linear isomer and § 129.306 (C-
6) and & 160.694 (C-4) for angular isomer corroborated the
cyclic structure. The mechanism as established by MacLeod
et al. is an intramolecular Aldol condensation in which the
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phenoxide ion formed promotes aftack at the exocyclic
carbonyl function through the resonance stabilized
carbanion generated at the position pare relative to the
phenoxide ion. The irmreversibility of the process is
established by abstraction of the proton from the newly
formed ring junction. On acidification water is
spontaneously eliminated from the labile B-hydroxy
dihydrofuran ring system 1o give the unsaturated
benzofuran. Although the carbanion generated para to the
phenoxide ion is resonance stabilized, the formation of the
carbanion generated ortho to the phenoxide ion cannot be
ruled out as it is the basis for the formation of two isomers.
The low yield of angular isomer compared to the linear
isomer, which is approximately in the ratio of 1:3, is in
accordance with the theory postulated above. To confirm the
cyclization products and 1o get the higher yield of the linear

isomer, we started with 1-(2,4-dihydroxy-3-methylphenyl)-
ethanone 1b, which gave the expected results.

Similar observations were recorded for the cyclization of
2-(4-acetyl-3-hydroxyphenoxy)-cyclohexanone 2a and 1-
{4-acetyl-3-hydroxyphenoxy)-propan-2-one 4a. Potassium
carbonate and tricthylamine in place of potassium
hydroxide failed to improve the overall yield of the
cyclization reaction. Cyclization, especially in case of
phenacy! bromide took more time comparatively, because
of the stabilization of exocyclic carbonyl function by the
phenyl ring. The structures of the compounds have been
established on the basis of their elemental analyses and
spectral (ir and nmr) data as shown in Table 1. The long
range coupling between C3 — CH; and C2 — H in
compounds 9a, 9b and 10 have been confirmed by 'H -
COSY spectra.
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