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High-quality Polylactide Synthesis via Organocatalytic Ring-Opening Polymerization in Supercritical Carbon Dioxide
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Ring-opening polymerization of L-lactide.
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Polylactide is widely available as biocompatible and biodegradable polymer which is prepared by ring-opening polymerization of lactide (Scheme 1). Polymerization has been accomplished with a variety of metal catalysts1 and organocatalysts,2 however, toxic and volatile organic halogenated solvent is generally required due to the low solubility of poly- lactide. Here we report metal-, organic solvent-, and residual monomer-free organocatalytic ring-opening polymerization of L-lactide in supercritical carbon dioxide (scCO2).
In the presence of nucleophilic, base, or Brønsted acid organocatalysts, and ethanol as an initiator, polylactide was quantitatively obtained in scCO2 at 10 MPa and 60 °C within 1 hour (Scheme 1).3 High molecular weight polylactide was obtained by using 9-azajulolidine (9-AJ), although DMAP and PPY catalysts afforded lower molecular weight polylactide (Figure 1). Residual organocatalyst was recovered from polymer mixture by use of supercritical fluid extraction (Figure 2). In addition, we will report recent results of producing enantiomerically pure polylactide, i.e. no epimerization, by our synthetic method. Furthermore, micro and nanobubbles (MNB) based strategy for an organocatalytic oxidation reaction will be reported.4
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High molecular weight polylactide
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Figure 2. 

Synthetic process for high-quality polylactide

