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One-pot conversion of glutamic acid to 2-pyrrolidone over solid catalysts

SUGANUMA, Satoshi
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Glutamic acid, an abundant nonessential amino acid, was converted into
2-pyrrolidone in the presence of a supported Ru catalyst under a pressurized hydrogen atmosphere.
This reaction pathway proceeded through the dehydration of glutamic acid into pyroglutamic acid,
subsequent hydrogenation, and the dehydrogenation-decarbonylation of pyroglutaminol into
2-pyrrolidone. In the conversion of pyroglutaminol, Ru/Al203 exhibited notably higher activity than
supported Pt, Pd, and Rh catalysts. IR analysis revealed that Ru can hydrogenate the formed CO
through dehydrogenation-decarbonylation of hydroxymethyl groups in pyroglutaminol and can also
easily desorb CH4 from the active sites on Ru. Furthermore, Ru/Al203 showed the highest catalytic
activity among the tested catalysts in the conversion of pyroglutamic acid. Consequently, the
conversion of glutamic acid produced a high yield of 2-pyrrolidone by using the supported Ru
catalyst.
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[a] The stoichiometry was assumed as CO/M = 1. [b]
The stoichiometry was assumed as CO/Ru = 0.6.
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using pH-adjusted RuCls; solution.

Product distributions in conversion of pyroglutamic acid on Ru-loaded catalysts prepared
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Figure 4  Product distributionsin conversion of pyroglutamic acid on (1) Ru/MFI-ie, (2) Ru/MFI-imp,
and (3) Ru/Al;Oz-imp. (1) was prepared by ion-exchange and (2) and (3) were prepared by

impregnation.
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