Metal triflates: Versatile acid catalysts for the valorisation of carbohydrates in various media
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Abstract
Acid-catalysed conversion of carbohydrates into organic building block chemicals (platform molecules) is a promising pathway towards a large portfolio of industrially useful molecules alternative to petrochemical products. Many saccharides, such as cellulose or its monomer glucose, are naturally abundant and easily accessible for large volume renewable production of chemicals. The conversion of these carbohydrates into platform molecules is challenging because the transformation is a multistage process, which relies differentially upon Lewis acid catalysis and Brønsted acid catalysis. In addition, and besides the catalyst, there is an optimum set of reaction conditions that favours each step of the process, and these conditions are frequently mutually exclusive. The focus of this work is on the use of acidic metal trifluoromethanesulfonates as catalysts, as well as their Brønsted acid or Brønsted base assisted analogues, in selective transformations of glucose and cellulosic substrates in various solvents, such as water, methanol or ionic liquids. The study covers fundamental insights of this chemistry to identify the roles of the catalysts and solvents in these complex processes. The resulting knowledge has made it possible to convert carbohydrates into a range of value added molecules in desirable yields and under mild conditions.
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