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Absrrectz Protonation of the reactive 1:l intermediate produced in the reaction between 
triphenylphosphine and dimethyl acetylenedicarbexylate by s&s&ted phenols leads to a 
vinyltriphenylphosphonium salt, which u&qoes aromatic electrophilic substitution reaction with the 
phenolate conjugate base to produce 4xarboxymethyllcns in fairly hi@ yields. Q 1998 Elsevier 
Science Ltd. All rights reserved. 

Coumarins are of interest because they constitute an important class of naturally occurring compounds, 

many of which exhibit useful and diverse biological activity.‘~p In addition, other coumarins are of much interest 

as a result of their toxicity,4 carcinogenicity,5 and photodynamic efIeck6 The majority of the naturally occurring 

coumarins are highly oxygenated.’ In this communication a diiect, efficient, and operationally convenient 

approach to the synthesis of 4-carboxymethylcoumarins 2 based on the aromatic electrophilic substitution 

reaction between the conjugate base of substituted phenols 1 and a vinyltriphenylphosphonium salt will be 

presented. Thus, reaction of phenols 1 with dimethyl acetylenedicarboxylate @MAD) in the presence of 

triphenylphosphine leads to the corresponding coumarins 2.’ 
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On the basis of the well established chemistry of trivalent phosphorus nucleophiles8.9 it is reasonable to 

assume that coumarin 2 results” from the initial addition of triphenylphosphine to the acetylenic ester and a 
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concomitant protonation of the reactive 1: 1 adducts, followed by electrophilic attack of the 

vinyhriphenylphosphonium cation to the aromatic ring at ortho position relative to the strong activating group. 

The coumarin derivative 2 is presumably produced by intramolecular lactonization of 4. 

The structures of compounds 2a-n were deduced from their elemental analyses and their ‘H and 13C NMR 

data.” The mass spectra of these compounds displayed molecular ion peaks at appropriate m/z values. Initial 

fragmentations involved scission of the coumarin ring. 

The present coumarin synthesis complements older established methods and offers significant advantages 

for the synthesis of coumarins having acid sensitive fiutctional groups. In contrast, the well-known von 

Pechmann synthesisi entails strongly acidic conditions and frequently affords low and erratic yields. 

Further investigation of the present method will be required to establish its utility and scope. 
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