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The enantioselective esterification of racemic ibuprofen catalyzed by a Candida rugosa lipase was studied according to
reaction conditions such as a lipase concentration, reaction temperature, alcohol chain length and alcohol concentration.
The S-(+)-ibuprofen alkyl esters prepared were converted to S-(+)-ibuprofen by hydrolysis with sulfuric acid as a
catalyst. High conversions in the esterifications were obtained at 60°C and an equimolar ratio of octanol to ibuprofen.
The initial reaction rate of the esterification decreased with increasing octanol concentration. Conversion and initial
length. Values of enantiomeric excess(ee) according to
esterification reaction conditions did not change below 60°C. On the other hand, values of conversion and ee for the
chemical hydrolysis of S-(+)-ibuprofen alkyl esters were independent of alcohol alkyl chain length. Optical resolution of
racemic ibuprofen was achieved by lipase catalyzed esterification and chemical hydrolysis. The separation method
provided a high yield and enantioselectivity for the production of S-(+)-ibuprofen from racemic ibuprofen.
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Optical resolution process of racemic ibuprofen
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Figure 1. Enantioselective esterification of S,R-(*)-ibuprofen catalyzed by lipase and chemical hydrolysis of S-ibuprofen alkyl ester catalyzed by

sulfuric acid.
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Figure 2. Esterification of ibuprofen and octanol with different lipase
concentration. Ibuprofen conc.. 62.5 mM,; octanol conc.. 125 mM;
reaction temp.: 40°T.
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Figure 3. Effect of temperature on the initial reaction rate and
enantiomeric excess of ibuprofen estesification. Ibuprofen conc.. 62.5
mM; octanol conc.: 125 mM; lipase conc.: 0.0625><103g/L; reaction
time: 24 hr.
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Table 1. Solubility of alcohol in water (15)

Alcohol Empirical formula  Solubility in 100 parts water
Ethanol C,HsOH miscible
1-Butanol C4H,;OH 7.4
1-Hexanol C¢H3:0H 8.0
1-Octanol CsH,;OH 0.06
1-Decanol CioH,;0H insoluble
120
100 -
X 80 S-(+)-ibuprofen alkyl ester
c
o
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% —aA— Hexyl
—O— Octyl
o 40 ~—@— Decyl
20
0 1 1 1 | 1
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Figure 6. Chemical hydrolysis of ibuprofen alkyl ester with different
alcohol chain length.
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Table 2. Comparison of initial reaction rate of chemical hydrolysis and enantio-meric excess of before and after chemical hydrolysis

Enantiomeric excess(%)

Alcohol Initial reaction rate (ymol/hr)
Before hydrolysis After hydrolysis
Ethanol 94.52 96.23 93,71
1-Butanol 163.45 99.55 95.82
1-Hexanol 212.11 98.77 98.19
1-Octanol 222.62 98.75 98.07
1-Decanol 143.66 98.91 98.10

Table 3. Overall yield of S-(+)-ibuprofen from racemic ibuprofen by optical resolution using esterification and hydrolysis

(unit : %)
Alcohols Esterification® Hydrolysis® Overall yield
Ethanol 7.28 98.67 7.18
Butanol 17.57 98.16 17.25
Hexanol 44.66 9891 44.17
Octanol 69.90 99.31 69.42
Decanol 72.82 95.47 69.51

"Esterification catalyzed by Candida rugosa lipase(Figure 5), l’Hydrolysis chemically catalyzed with H,SOs
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