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Abstract 

The global efforts to reduce the carbon dioxide emission and replacement of fossil-based resources 

demand new and innovative strategies for the green production of fuels, platform molecules and 

value-added chemicals. The selective conversion of non-edible carbohydrates, e.g. cellulose, chitin, 

chitosan into platform molecules plays a key role in sustainable development.1 The acid catalyzed 

dehydration of non-edible carbohydrates results in equimolar formation of levulinic acid (LA) and 

formic acid.2 Subsequently, the LA and levulinic acid esters (methyl- and ethyl-levulinate) can be 

converted to γ-valerolactone GVL, which can be considered as a sustainable liquid,3 either by 

homogeneous,4 or heterogeneous catalyst systems. Recently, the catalytic transfer hydrogenation of 

LA to GVL in a continuous alternative system was reported.5 The H-Cube® tubular reactor is one of 

the most promising techniques for the high-throughput heterogeneous catalytic hydrogenation under 

continuous-flow conditions. Here we report the application of the H-Cube® and H-Cube Pro™ 

tubular reactors for the hydrogenation of LA and LA esters using environmentally bening solvents 

such as water and alcohols in the presence of (C6H4-m-SO3Na)2PBu phosphine modified catalyst. 

We have demonstrated, that the activity of the Ru-based catalyst system can be increased by the 

application of phosphine ligands6, 7 as well as the LA and LA esters can be selectively and 

quantitatively converted to GVL in the presence of 5% Ru/C, 5% Pt/C, 10% Pd/C and Raney Ni 

catalyst and bidentate Ph2P(CH2)nPPh2  (n = 1 – 3) ligands. Details of the reaction conditions, the 

effect of chelating ring on the activity and the catalyst recycling will be presented. 
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