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Baker—Venkataraman rearrangement of 2-aryloxyacetophenones and 2-cinnamoyloxyacetophenones to 2-
hydroxydibenzoylmethanes and 2-hydroxybenzoylcinnamoylmethanes is the key step in the synthesis of flavones
and 2-styrylchromones, a class of naturally occurring compounds and several other benzofuranone derivatives. A
very simple and highly efficient eco-friendly procedure for Baker—Venkataraman rearrangement has now been
developed which involves the grinding of 2-aryloxyacetophenones/2-cinnamoyloxyacetophenones with pulverized
potassium hydroxide in a mortar by a pestle and avoids the use of organic solvents at any stage of the reaction.

Keywords: 2-aryloxyacetophenones; 2-cinnamoyloxyacetophenones; 2-hydroxy dibenzoylmethanes;
2-hydroxybenzoylcinnamoylmethanes; Baker—Venkataraman rearrangement

Introduction

Baker—Venkataraman rearrangement of 2-aryloxy-
acetophenones to 1-(2-hydroxyphenyl)-3-phenyl
propane-1,3-diones, commonly known as 2-hydroxy-
dibenzoylmethanes is considered to be an important
reaction as these pP-diketones are the required
intermediates for the synthesis of various naturally
occurring compounds (/) such as flavones (2),
coumaran-3-ones (3), isoxazoles (4), pyramidines (),
and pyrazolines (6) which posses a broad spectrum of
pharmacological activities (7).

The reaction is generally carried out by heating
2-aryloxyacetophenones with pulverized potassium
hydroxide in pyridine medium (8) or by heating
with barium hydroxide in dimethyl sulfoxide medium
(9). The above transformation has also been carried
out in aqueous—benzene biphase medium using phase
transfer catalysis (/0). Other bases which have been
used for this rearrangement include sodamide (/7)
and sodium hydride (12).

Today much emphasis is being placed on the
development of the procedures which avoid the use of
hazardous and toxic chemicals. In continuation of
our work to develop the green procedures for the
organic reactions under solvent-free conditions (/3),
we wish to report herein a simple and efficient
procedure for the Baker—Venkataraman rearrange-
ment which involves the grinding of 2-aryloxyaceto-
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Scheme 1. General procedure for the synthesis of 2-
hydroxydibenzoylmethanes.

phenones with pulverized potassium hydroxide under
grinding conditions in a mortar and pestle at room
temperature in the absence of any solvent (Scheme 1).
The moisture absorbed by the potassium hydroxide
appears to be sufficient for the formation of a
homogeneous mixture and the reaction requires a
very short duration (15 min.) for completion. The
product is also recovered simply by acidification of
the reaction mixture in cold water and avoids the
need for organic solvent extraction of the compound.
An attempt was also made using other bases such as
barium hydroxide, calcium hydroxide, and calcium
oxide which proved to be futile.

The present method was found to be extended
successfully for the preparation of 2-hydroxybenzoyl-
cinnamoylmethanes from 2-cinnamoyloxyacetophe-
nones by grinding the 2-cinnamoyloxyacetophenones
with pulverized potassium hydroxide under similar
conditions (Scheme 2).
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Scheme 2. General procedure for the synthesis of 2-hydroxybenzoylcinnamoylmethanes.

Table 1. Physical data of the compounds synthesized.

Compound R, R, R; M.Pt. (°C) Lit. M.Pt. (°C) Yield (%)*
Ia H H H 118 117-120 (14) 80
Ib H CH; H 82 79-81 (9) 85
Ic H H OCHj; 112 110 (15) 90
Id H CH; OCH; 96 94 (16) 95
Ie OCH; H OCH; 107 107-108 (17) 90
If H OCH; H 100-101 102 (18) 80
ITa H H H 131 134 (19) 85
ITb H CH; H 132 133 (19) 80
Ilc H H OCHj; 141 138 (19) 95
I1d H CH; OCH; 137-139 140 (19) 85
Ile OCH; H H 148 151-152 (20) 85

4Yield after recrystallization.

Result and discussion

An efficient procedure for the Baker—Venkataraman
rearrangement under solvent-free conditions has been
described which involves the grinding of 2-aryloxyac-
etophenones/2-cinnamoyloxyacetophenones with pu-
lverized potassium hydroxide in a mortar by a pestle
to give corresponding 2-hydroxydibenzoylmethanes/
2-hydroxybenzoylcinnamoylmethanes. The product
is separated out by acidification of the reaction
mixture in cold water and also avoids the use of
organic solvent during the isolation step of the
product.

Experimental section
General procedure

All the compounds (Table 1) were characterized from
their spectral data (IR and "H NMR) and compared
with authentic samples (CO-TLC and CO-IR). A
mortar and pestle of porcelain was used for all the
experiments.

Synthesis of 2-hydroxydibenzoylmethanes|2-
hydroxybenzoylcinnamoylmethanes

The substituted 2-aryloxyacetophenones,/2-cinnamoy-
loxyacetophenone (2.07 mmol) was ground with pul-
verized potassium hydroxide (2.07 mmol) by a pestle in
a mortar for 3—5 minutes and the reaction mixture was
left at room temperature for 10 minutes. The comple-

tion of the reaction was checked by thin layer
chromatography. The reaction mixture was diluted
with ice cold water and acidified with conc. HCI (pH
5.5-6.0). The solid that separated out was filtered,
washed with water, and recrystallized from aqueous
ethanol to afford 2-hydroxydibenzoylmethanes/2-
hydroxybenzoylcinnamoylmethanes.

Conclusion

In conclusion, it can be said that the present method
developed for the synthesis of 2-hydroxydibenzoyl-
methanes and 2-hydroxybenzoylcinnamoylmethanes
is simple, highly efficient, and eco-friendly. This is a
clean, mild, and superior method which may be used
as an alternative to the known literature methods.
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