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STUDIES IN CLAISEN REARRANGEMENT

A Novel Transformation of of -Aryloxymethyl acrylic aeid1
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In connection with our study on the competitive Claisen vs Fries re-
arrangement of aryl ol —aryloxymethyl a.crylates2 ,» we investigated the acid catalysed
condensation of the hitherto unknown o -aryloxymethyl acrylic acids with various
phenols, In this communication we report & novel transformation of p-cresoxy-
methyl acrylic acid I to the spiro dimer II shown in the accompanying chart,

Refluxing a mixture of three equivalents of p~-cresol, three equivalents
of sodium hydroxide and one equivalent of P.P:-dibromo isobutyric acid4 in ethanol
containing a few drops of dimethylformamide for four hours afforded the o -p-cresoxy
methyl acrylic acid, I, m.p. 121-122° (78%). When a mixture of I (1 g), p-cresol
(0.55 g) and polyphosphoric acid (10 g) was heated on a steam bath for +two hours,
a pale red solid (0.95 g, 95%), m.p. 219-220° (methanol), insoluble in water and
sodium bicarbonate, was obtained., A similar reaction without employing p-cresol
also led to the same product, This solid analysed for 022H2004 and showed in the
mass spectrum peaks at m/e 348 (M' 20%), 187 (100%), 188 (99.4%), 174 (M/2, 84.5%),
147 (75.5%) and 145 (44%). Its IR spectrum indicated the presence of a J-lactong
(1740 cm"1) and a double bond (1690 cm'1) while its UV spectrum was similar to
that of a dihydro coumarin ( A Et0f 279 nm, loge4,12). This was confirmed by the
formation of the monophenolic monocarboxylic acid, III, m.p. 167® (dec.) (molecular
ion at 366) when heated with 50% sodium hydroxide solution. This phenolic acid
readily underwent a facile lactonisation back to the 219-220° solid when heated
at its melting point., The NMR spectrum of the lactone showed no -— OCH2 or
olefinic proton signale but indicated two aromatic methyl groups at 5 2.3 (s, 3H)
and & 2.4 (s, 3H) and multiplets centered at d 2.8 (8 H) and d'7.3 (6 H). These

data are conaistent with the assigned structure II. The formation of the spiro
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dimer is rationalised as followss
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When a solution of the ol-p-cresoxymethyl acrylic acid I (1g) in

o-dichlorobenzene (10 ml) was refluxed for six hours, the spiro dimer II was
straightaway obtained** (60%) on diluting the reaction mixture with ether, in
contrast to the extensive tar formation reported in the case of the isomeric

Y -phenoxycrotonic acids.
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*% Several other aryloxymethyl acrylic acids gave the corresponding spiro
dimer upon similar treatment.



