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Monoalkylglyceryl ethers and solketal preparation through bio-glycidol conversion
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PURPOSE OF THE ABSTRACT
Very recently, we have proposed an innovative synthetic pathway to produce glycidol through a new and highly
efficient route based on the conversion of 2-chloro-1,3-propanediol, a by-product in the epichlorohydrin production
plant. In this scenario, the use of glycidol as starting material to produce valuable chemicals appears to be very
promising.[1]
The present work deals with the selective preparation of monoalkyl glyceryl ethers (MAGEs)[2] starting from
glycidol by ring opening reaction with alcohols in the presence of both Lewis and Bronsted acids under
homogeneous and heterogeneous conditions. Furthermore, we explore the preparation of solketal in the presence
of glycidol and acetone using heterogeneous catalysts [3]. MAGEs were synthesized under solvent free
conditions at 80°C in only 1 h in the presence of homogeneous Bi(OTf)3 and Al(OTf)3, with a very low catalyst
loading of 0.01 with high selectivities (>90%) and conversions of glycidol.[4-5] Furthermore, in the presence of
heterogenous catalysts, Nafion shows the best performances in terms of conversion and selectivity to MAGES
and also high stability favoring the total conversion of glycidol to MAGEs under mild reaction conditions (80°C, 3h,
0.5% in moles of catalyst)[6]. 
A simplified life cycle approach was followed by comparing the sustainability of the proposed routes with that of
the most investigated pathway from glycerol, in order to evaluate the green potential of MAGEs synthesis from
glycidol. 
Solketal is synthesized using sustainable feedstocks and mild reaction conditions to
enhance the greenness of the proposed process. Nafion NR50 promotes the quantitative and selective
acetalization of glycidol with acetone. DFT calculations demonstrate that the favored mechanism consists in the
nucleophilic attack of acetone to glycidol concerted with the ring opening assisted by the acidic groups on the
catalyst and in the following closure of the five member ring of the solketal.
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