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Enol esters are important monomers in olefin polymerization[1] (e.g. vinyl acetate) and intermediates in organic 

synthesis.[2,3] Since the first reports on the atom-economic Ru-catalyzed addition of carboxylic acids to alkynes in the 

1980s[4–6], a variety of Ru-catalysts has been developed.[7–9] Depending on the tautomerization between h2-alkyne and 

vinylidene binding mode the Ru-catalyst either promotes the Markovnikov or anti-Markovnikov addition.[10,11] However, 

there are only few examples of catalysts that selectively promote the formation of the Markovnikov products.  

We herein present the application of Ru-complexes of type [Ru(CO)2(P[p-C6H4-X]3)2(O2CPh)2] (1a, X = CF3; 1b, X = Cl; 

1c, X = H; 1d, X = Me; 1e, X = OMe) in the catalytic formation of enol esters under mild reaction conditions.[12,13] These 

complexes have already demonstrated their suitability to selectively favor the Markovnikov products in the related 

synthesis of b-oxo esters by addition of carboxylic acids to propargylic alcohols.[14,15]  

Catalyst Screening 

Summary 

 Successful application of Ru-catalysts 1a–e in the enol ester synthesis 

 The addition of catalytic amounts of AgOTf increases activity and selectivity 

 Selective formation of Markovnikov addition products (up to 99 %) 

 Best reported activities and selectivities for the conversion of aromatic alkynes 

 Mild reaction conditions (25–70 °C) for the conversion of terminal alkynes 

 Successful conversion of internal alkynes  
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Hammett Study & Substrate Screening 
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Alkyne Carboxylic Acid 

The Hammett studies demonstrate that electron-donating groups at the 

phenylacetylene (X1, ρ = –0.29) or electron-withdrawing groups at the 

benzoic acid (X2, ρ = +0.06) increase the reaction rate. 
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The reaction profiles demonstrate the increased activity of catalyst 1a by 

the addition of catalytic amounts of AgOTf (■) compared to the absence of 

any additive (▲) at 70 °C. 


