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A MODIFICATION OF THE PECHMANN REACTION

Thomas Kappe and Erich Ziegler

Institut fir Organische und Pharmazeutische Chemie
der Universitat Graz, Austria

The condensation of B-ketonic esters with phenols in the
presence of concentrated sulfuric acid yields coumarin deriva-
tives. Other condensing agents that have been used are AlCl,,
POC1l,, ZnCl,, HsPO,, HC1l, and P,05 . This reaction, which is
commonly known as the Pechmann reaction]; hag found extensive
application and has been used for the synthesis of several
naturally occurring coumarins.

We have now found that enamine derivatives of B-ketonic
acids condense smoothly at elevated temperatures with phenolic
compounds without any catalyst. Thus the condensation between
resorcinol, the most frequently used phenolic compound in the
Pechmann reaction, and ethyl B-aminocrotonate takes place at

about 180° yielding 7-hydroxy-4-methyl-coumarin,

CH,
?H’ AN
. ﬁ’NHe 180°, 85%
CH -C,H,OH
HO 0 0
HO OH C0,0,Es _NE,

61



14: 07 27 January 2011

Downl oaded At:

T. KAPPE AND E. ZIEGLER
We have used the present procedure successfully with a
number of phenolic heterocycles2, where the usual Pechmann

conditions gave only very poor results.

Experimental

7-Hydroxy-4-methyl-coumarin (4-Methylumbelliferone) 5

A mixture of 11.0 g. (0.1 mole) of resorcinol and 12.9 g. (0.1
mole) of ethyl B-aminocrotonate was heated under nitrogen in an
0il bath at 19C° under a short (10 cm.) air condensor for 30 -
35 min.q' Ethanol and ammonia were liberated during the first
20-25 min. The resulting oily reaction mixture crystallized
when it was digested with dil. methanol., The yield was 15 g.
(85%) of nearly pure coumarin, as shown by TLC. One recrystal-
lization from ethanol yielded a product which melted at 185°,
3

and did not depress the melting point of an authentic sample -
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