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Enantiomeric separation of five conazole drugs with chiral HPL.C
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Abstract Objective: To develop a high performance liquid chromatography with chiral stationary phase method
for enantiomeric separation of five antifungal drug enantiomers including sulconazole, miconazole, econazole,
isoconazole and fenticonazole, and also to investigate the chiral recognition mechanisms. Methods: HPLC method
was adopted. Chiralcel OJ-H chiral column was selected. Detection wavelength was set at 230 nm; column
temperature was 25 °C ; flow rate was 1.0 mL * min™'; The injection volume was 20uL. Using retention time,
selective factors and separation rate as indexes, the influence of type and ratio of organic modifiers ( ethanol,
isopropanol ) on the separation of 5 kinds of enantiomers in mobile phase were investigated. The mobile phase
for separation of sulconazole, miconazole and isoconazole was a mixture of n— hexane and ethanol ( 80 : 20,
v/v ) , while mobilephase for separation of econazole, a mixture of n— hexane and ethanol ( 60 : 40, v/ ) and

mobile phase for separation of fenticonazole, a mixture of n— hexane and ethanol ( 20 : 80, v/v ) . Results: Under
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the above condition, 5 kinds of drug enantiomers were separated completely, with the separate rate of 2.83, 4.23,
5.96, 4.61, 4.84, respectively. Conclusions: Established Chiralcel OJ—H chiral column-HPLC is selective for

these 5 kinds of conazole drugs and can be used for the chiral separation of the enationmers.

Keywords: high performance liquid chromatography ( HPLC ) ; enantiomeric separation; chiral stationary phase;

chiral drugs; conazole drugs; Chiralcel OJ-H
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Fig. 1 The chemical structures of sulconazole ( a ), miconazole ( b ), econazole ( ¢ ), isoconazole ( d ) and fenticonazole ( e )
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Tab.1 Effect of alcohol modifiers on chiral separation

2T (ethanol ) SN (isopropanol )
2 ( drug )
P (content ) /% ky a R P (content ) /% I3 ® R
HEEEME (sulconazole ) 20 10.8 1.27 2.83 20 18.5 1.64 2.46
IR B ( miconazole ) 20 5.7 1.76 423 20 11.6 1.33 0.98
T M (econazole ) 20 9.9 2.37 7.41 20 222 1.87 2.82
SR (isoconazole ) 20 42 1.78 4.61 20 7.8 227 2.76
IR ( fenticonazole ) 50 17.9 243 6.86 50 22.8 2.79 3.23
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Tab.2 Effect of the concentration of ethanol on chiral separation

241 IECHE (hexane ) — )
. t,/min a R
(drug) 215 (ethanol )
T e 90 : 10 22.9 1.30 3.58
( sulconazole ) 80 :20 10.8 1.27 2.83
70 : 30 7.8 1.25 227
60 : 40 5.9 1.25 2.03
W S 80 : 20 5.7 1.76 423
(' miconazole ) 70 :30 46 1.71 3.56
60 : 40 4.0 1.64 3.24
50 : 50 3.7 1.59 3.04
i 80:20 10.0 234 7.41
(‘econazole ) 70 : 30 73 2.28 6.45
60 : 40 5.7 224 5.96
50 : 50 5.1 2.17 5.50
SR 90 : 10 6.7 1.92 5.83
(‘isoconazole ) 80 : 20 4.2 1.78 4.61
70 : 30 35 1.75 3.77
60 : 40 3.1 1.63 3.40
IV B 50:50 17.9 243 6.86
( fenticonazole ) 40 : 60 17.9 242 5.08
30:70 16.2 241 5.01
20 : 80 15.8 237 4.84
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Fig.2 HPLC chromatograms of corresponding isomers under optimum conditions
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Tab.3 Thermodynamic parameters of five drugs
25 AH? | AHS | AS? +RIng / AS$ +RIng / AAHP / AAS®/
(drug) (kJ*mol™) (kJ*mol™) (J+mol"+K™") (Jemol"+K™") (kJ*mol™) (Jemol"+K™)
LB ( sulconazole ) -12.69 -13.12 -28.23 -27.75 -0.43 +0.48
IR EREIE ( miconazole ) -15.43 -17.26 -43.67 -45.13 -1.83 -1.46
25 L ( econazole ) -10.51 -12.98 -30.73 -34.28 -2.47 -355
SEREME (isoconazole ) -19.41 2227 -56.98 -59.89 -2.86 -2.91
I¥E:HE (fenticonazol ) -18.94 -20.25 -45.84 -42.95 -1.31 +2.89
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