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The Wisconsin Alumni Research Foundation (WARF) is seeking commercial partners interested in developing improved methods of

synthesizing esters and carboxylic acids from organic alcohols.

Overview

Converting hydrocarbon feedstocks like shale natural gas into higher value fine chemicals and pharmaceuticals requires the oxidation of

various functional groups. However, oxidizing alcohols to carboxylic acids and esters has proven difficult, as the reactions typically are

hazardous, inefficient or nonselective. The conversion may rely on toxic, corrosive and/or explosive materials, and catalysts used in this

process often are costly or have limited effectiveness.

The Invention

Utilizing heterogeneous palladium-based catalysts with co-catalysts such as tellurium or bismuth, UW–Madison researchers have

developed a new method for the efficient synthesis of esters and carboxylic acids from organic alcohols.

To form an ester, an organic alcohol is reacted, in the presence of oxygen gas, with methanol or ethanol. The reaction occurs in the

presence of the palladium-based catalyst and the co-catalyst. To form an acid, water can be added to the reaction mix.

Applications

Efficient aerobic oxidation of primary alcohols to esters and acids

Industrial, pharmaceutical and basic organic chemical research and development

Production of pharmaceuticals and commodity chemicals

Key Benefits

Limits hazardous materials with increased recyclability

Enables more efficient use of catalysts

A wide range of starting substrate alcohols can be used with high selectivity.

Improves control of reaction conditions

Demonstrates recyclability in batch

Stage of Development

The researchers have demonstrated yields of more than 90% esterification from representative alcohol substrates within 8 hours and

yields of more than 99% in 2 hours from benzyl alcohol. Reaction rates improved by nearly two-fold for a number of tested alcohols.
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