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Research Progress in Direct Catalytic Amidation of Carboxylic Acids

XIA Xinyu'", MEI Jiale'”, ZHA Buhan’, LIU Xiaohui'
(1. Research Institute of Industrial Catalysis, School of Chemistry and Molecular Engineering, East China
University of Science of Technology, Shanghai 200237, China; 2. Shandong Andi New Materials Co., Ltd,
Jining, 272503, China)

Abstract: The amide bond occupies a pivotal position in biology, pharmaceutical science, and chemical
engineering, with its synthetic methodology constituting one of the most fundamental and critical techniques in
organic synthesis. In biological systems, enzymatic dehydration condensation of amino acids orchestrates amide
bond formation. Conventional chemical synthesis, however, relies on stoichiometric coupling reagents to convert
carboxylic acids into activated intermediates (e.g., acyl chlorides) for subsequent amine condensation. This
conventional approach presents inherent drawbacks including suboptimal atom economy and environmentally
detrimental reagent waste. In marked contrast, the direct dehydration amidation between carboxylic acids and
amines under ideal single-functional-group reaction conditions demonstrates compelling advantages: exclusive
generation of water as a byproduct, exceptional atom utilization efficiency, and inherent alignment with green
chemistry principles and economic sustainability. This comprehensive review critically evaluates catalytic systems
for direct amidation (encompassing boron-based, phosphorus-based, metal-based, and biocatalytic strategies),
identifies persistent challenges in catalyst design, and proposes strategic frameworks to guide future innovations
in sustainable amide synthesis technology.

Key words: direct amidation; acid catalysis; carboxylic acid; amine; amide
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