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Ring-opening Copolymerization of L-lactide with Trimethylene Carbonate

Chikara TSUTSUMI*, Takumi KONDOU*, Serina MIYAKE *

The random copolymers of L-lactide (L-LA) with d-valerolactone, e-caprolactone, 1,5-dioxepan-2-one or tetramethylene carbonate were synthesized for the

improvement of the physical properties and the degradability of poly(L-lactide) in previous study. Also, the synthetic method of the L-LA random copolymers with
high yield and molecular weight using Sn(oct). as catalyst has been established. In this work, random copolymer of L-LA with trimethylene carbonate (TMC)
[poly(L-LA-ran-TMC)] was synthesized by ring-opening polymerization of L-LLA and TMC under the presence of Sn(oct). for 24 h at 145 °C. The poly(L-LA-
ran-TMC) was synthesized by first purifying the monomers by azeotropic distillation with benzene, followed by polymerization with Sn(oct). using the same

equipment, representing an efficient one-pot process. The copolymer of L-LA with TMC at 80/20 feed ratio was able to synthesize poly(L-LA-ran-TMC) with a
molecular weight of 8.2x10* and the highest yield of 85% in ethylbenzene (4 ml/1 g of monomer) at 145 °C for 24 h. In the influence of polymerization temperature,
when temperature was low, the yield was a downward tendency. Furthermore, composition of the obtained copolymer was almost the same as the L-LA/TMC
feed ratio at higher temperature. The initiator for the copolymerization tumed out that 2-phenyl-2-propanol was suitable for polymerization.
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L-LA ™ Poly(L-LA-ran-TMC)
Scheme 1 Ring-opening random copolymerization of L-LA and
TMC with Sn(oct)a.
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Fig. 1 Relationship between solvent/monomer ratio and yield or
molecular weight for copolymerization at 80/20 of L-LA/TMC feed
ratio in ethylbenzene at 145 °C for 24 h.
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Fig. 2 Relationship between temperature and yield or molecular
weight for copolymerization of L-LA/TMC at 80/20 of feed ratio
with Sn(oct):2 in ethylbenzene for 24 h.
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Fig. 3 Relationship between L-LA feed ratio and yield or molecular
weight for copolymerization of L-LA/TMC at 80/20 of feed ratio
with Sn(oct)z in ethylbenzene at 145 °C for 18 h.
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Fig. 4 Alcohol used for random copolymerization of L-LA and TMC.
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Fig. 5 Effect of initiator for copolymerization of L-LA/TMC at
80/20 of feed ratio with Sn(oct)2 in ethylbenzene at 145 °C for 24 h.
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