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Kinetic Resolution of (RS)-4-Hydroxy-3-methyl-2-(2’-propynyl)-2-cyclopente-
none Acetate by Lipase-Catalyzed Alcoholysis in Organic Media
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Abstract: Kinetic resolution of (RS)-4-hydroxy-3-methyl-2-(2'-propynyl)-2-cyclopentenone (HMPC) acetate was carried out successfully by
lipase-catalyzed alcoholysis in organic media. Using tetrahydrofuran as the solvent, methanol as the acyl acceptor, and lipase PLG as the
catalyst, the conversion of substrate and the ee value of product were 49.5% and 99.5%, respectively, after 96 h reaction at 40 °C and high
substrate concentration. It is noteworthy that basic additives can significantly promote the reaction.
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Scheme 1. Lipase-catalyzed kinetic resolution of (RS)-4-hydroxy-3-methyl-2-(2'-propynyl)-2-cyclopentenone ((RS)-HMPC) acetate by alcoholysis.
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Table 1 Effect of basic additives on the lipase-catalyzed alcoholysis
of (RS)-HMPC acetate

Additive ees (%)  Conversion (%) eep (%)
Triethylamine 94.1 48.5 >99.5
Hexahydropyridine 63.9 39.0 >99.5
Pyridine 0 0 —

Sodium carbonate 98.1 49.5 >99.5
Sodium hydrogen carbonate 71.8 41.8 >99.5

Reaction conditions: (RS)-HMPC acetate 520 mmol/L, methanol 520
mmol/L, lipase PLG 10 mg/ml, tetrahydrofuran (THF) 5 ml, additive
10 mg/ml, rotation speed 220 r/min, 40 °C, 96 h. ees: enantiomeric

excess of substrate; eep: enantiomeric excess of product.
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Fig. 1. Effect of pretreatment time by Na,CO; on the lipase-catalyzed
alcoholysis of (RS)-HMPC acetate. Reaction conditions: (RS)-HMPC
acetate 520 mmol/L, methanol 520 mmol/L, lipase PLG 10 mg/ml,
THF 5 ml, rotation speed 220 r/min, 40 °C, 72 h.
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Table 2 Effects of different alcohols on the lipase-catalyzed alco-
holysis of (RS)-HMPC acetate

Acyl acceptor Conversion (%) eep (%)
Methanol 47.3 >99.5
Ethanol 44.4 >99.5
1-Propanol 47.6 >99.5
Isopropanol 37.4 >99.5
1-Butanol 48.0 >99.5
Sec-butanol 38.9 >99.5
1-Octanol 48.8 >99.5

Reaction conditions: (RS)-HMPC acetate 520 mmol/L, acyl acceptor
520 mmol/L, lipase PLG 10 mg/ml, THF 5 ml, Na,CO; 10 mg/ml,
rotation speed 220 r/min, 40 °C, 48 h.
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Fig. 2. Relationship between initial rate and concentration of enzyme.
Reaction conditions: (RS)-HMPC acetate 520 mmol/L, methanol 520
mmol/L, lipase PLG 10 mg/ml, THF 5 ml, Na,CO; 10 mg/ml, rotation
speed 220 r/min, 40 °C.
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Fig. 3. Effect of temperature on the reaction initial rates. Reaction
conditions: (RS)-HMPC acetate 520 mmol/L, acyl acceptor 520
mmol/L, lipase PLG 10 mg/ml, THF 5 ml, Na,CO; 10 mg/ml, rotation
speed 220 r/min, 72 h.
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Fig. 4. Effect of substrate concentration on the lipase-catalyzed
alcoholysis of (RS)-HMPC acetate. Reaction conditions: n((RS)-
HMPC acetate):n(methanol) = 1, lipase PLG 10 mg/ml, THF 5 ml,
Na,CO; 10 mg/ml, rotation speed 220 r/min, 40 °C.
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