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Abstract

Asymmetric small molecule catalysis serves as a core technology for green chiral synthesis, offering advantages such as mild reaction
conditions, easy catalyst modification, and absence of metal residues. It has become a widely adopted technique for preparing
chiral compounds in pharmaceutical and fine chemical industries. It is imperative to establish clear methodologies for designing
and optimizing asymmetric small molecule catalysts, as well as to refine catalytic synthesis reaction systems. Key strategies
include rigorous screening of reaction solvent systems, precise control of core process parameters, auxiliary regulation of reaction
additives, and multi-parameter synergistic control of reaction systems. These approaches will enable better utilization of asymmetric
small molecule catalytic synthesis advantages, facilitating the development of chiral synthesis processes toward higher efficiency,
environmental sustainability, and cost-effectiveness.
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