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Abstract: Poly(lactic acid) (PLA) is a leading biodegradable and biocompatible
polymer with growing importance in the plastics industry. Stereoselective ring-opening
polymerization of lactide provides access to stereoregular PLA with thermal and
mechanical properties superior to those of atactic PLA. However, the discovery of
highly stereoselective polymerization catalysts remains largely empirical, relying on
extensive synthesis and experimental screening. To address this challenge, we
developed an integrated computational-experimental framework for efficient and
predictive catalyst discovery and optimization. We first established a Bayesian
optimization workflow using a subset of literature data on stereoselective lactide ring-
opening polymerization. Guided by this algorithm, we identified multiple new
aluminum complexes exhibiting either isoselective or heteroselective polymerization
behavior. We recently expanded this framework by incorporating in-loop analysis and
global-local molecular descriptors, enabling the discovery of highly efficient
enantioselective catalysts to produce stereocomplex PLA, which exhibits enhanced

thermal and mechanical properties compared to other PLA stereoisomers.
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