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Fig. 1 (a) The ring-opening polymerization (ROP) of salicylic acid-based monomers; (b) Reported catalysts for ROP of

salicylic acid-based monomers; (c) Proposed mechanism of the polymerization of SPG to form c-PSPG by Mg-1.
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Fig. 2 (a) The regioselective ROP of MeG; (b) Reported organocatalysts for ROP of MeG; (c) Reported metal-organic
catalysts for ROP of MeG (Reprinted with permission from Ref. [45]; Copyright (2025) John Wiley and Sons).
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Fig. 3 (a) The alternating copolymerization of a-substituted-/-propiolactone; (b) Reported catalysts/initiators for alternating

copolymerization of «-substituted-f-propiolactone (Reprinted with permission from Ref. [46]; Copyright (2021) John Wiley

and Sons).
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Fig. 4 The syndioselective ROP and alternation copolymerization of OCAs initiated by Zr and Hf complexes.
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Fig. 5 (a) Asymmetric kinetic resolution copolymerization of a tricomponent mixture of rac-tropicolactone and enantiopure
lactide to synthesize alternating copolymers and diblock copolymers with an AAB sequence type; (b) Copolymerization of a
tetracomponent mixture of rac-tropicolactone and rac-lactide to afford stercostructure random AAB-type copolymers
(Reprinted with permission from Ref. [80]; Copyright (2023) American Chemical Society).
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Research Progress on the Controlled Preparation of Alternating
Copolyesters via Ring-opening Polymerization
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Abstract Biodegradable polyesters are promising alternatives to conventional petroleum-based plastics owing to
their favorable bio-based origin, biocompatibility, and degradability. Achieving precise control over the
microstructural sequence structure distribution of copolyesters during the ring-opening polymerization (ROP) of
cyclic esters is a critical scientific challenge. To address this issue, this feature article summarizes recent advances
in the sequence control of alternating copolyesters, with an emphasis on two representative strategies: (i) the

regioselective ROP of asymmetric cyclic diesters, elucidating the regulatory mechanisms governing selective
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ester bond cleavage via electronic and steric effects, and (ii) the stereoselective ROP of chiral cyclic esters, the
roles of syndioselective polymerization in achieving dyad sequence control, and heteroselective copolymerization
in achieving triad and tetrad sequence control are summarized. Furthermore, the critical role of catalysts/initiators
in balancing monomer reactivity, enhancing the regioselectivity and stereoselectivity of the polymerization
system, and tailoring the polyester topology is discussed. It was further demonstrated that precise sequence
control significantly improved the thermal properties, mechanical performance, degradation behavior, and drug
release characteristics of copolyesters. Finally, future directions in this field are discussed.

Keywords Sequence control; Alternating copolyesters; Ring-opening polymerization; Regioselectivity;
Stereoselectivity



