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Abstract

Abstract

To develop an efficient process for the synthesis of methyl pyruvate from
biomass-derived acetol, this dissertation has focused on the study of the effect of
acid-base nature on the catalytic performances of supported Au catalyst and the
reaction mechanisms involved.

Au-based catalysts using different supports were investigated for the oxidative
esterification of acetol to methyl pyruvate. The results showed that the amphoteric
catalysts are superior compared to other catalysts, especially HAP with appropriate
acid-base nature exhibiting the best performances.

The acid/base properties of HAP-based catalysts can be regulated by adjusting the
Ca/P molar ratio. Au/HAP 4, possessing optimum acid and base sites, was identified
as an optimum catalyst exhibiting 62% conversion of acetol and 87% selectivity to
methyl pyruvate. The results reconfirmed the key role of acid-base sites in the
oxidative esterification of acetol to methyl pyruvate.

In order to understand the reaction network involved in acetol oxidative
esterification to methyl pyruvate, we have carried out time course studies using acetol
as well as the possible intermediates as the substrate. The oxidative esterification of
acetol to methyl pyruvate was found to proceed via a hemiacetal intermediate arising
from the condensation of pyruvic aldehyde and methanol, which is subsequently
oxidized to the methyl pyruvate. The ketal is formed via the condensation of

hemiketal and methanol, and is converted into desired methyl pyruvate.

Key words: Acetol; Methyl pyruvate; Acid-base properties; Hydroxyapatites; Gold.
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