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Chiral Separation of Naproxen Enantiomers by Supercritical Fluid Chromatography
LUO Ying-hao(Dept. of Pharmacy, Chongging Cancer Institute, Chongqing 400030, China)

ABSTRACT OBJECTIVE: To develop a method for the separation of naproxen enantiomers. METHODS: The supercritical fluid
chromatography (SFC) method was adopted. The chiral column, type and proportion of polar additive in mobile phase, back pres-
sure and column temperature were optimized using the separation time, capacity factor, separation factor and separation degree as
index. RESULTS: The best condition was on the chiral column CHIRALPAK®AD-H, with polar additive of isopropanol (20% ),
back pressure of 170 bar, column temperature of 20 °C and the detection wavelength of 283 nm. Under this condition, baseline sep-
aration of naproxen enantiomers can be achieved; separation degree was 4.31 and separation factor was 1.90; RSD of precision, sta-
bility and reproducibility tests were no more than 2.65% (n=5). CONCLUSIONS: Established method is simple, reproducible and

well-separated, and can be used for chiral separation of naproxen enantiomers.
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Figl Chemical structure of naproxen
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B It B30 1A €235 1 ( 32 [#] Thar Technologies 23 7)) 3 K
(Hi-1: Mettler-Toledo 2yl , 4§ : 0.01/0.1 mg)

F-M {834 CHIRALCEL®OD-H (3] #% OD-H) . CHIRAL-
CEL®OJ-H ( faii # OJ-H) X CHIRALPAK®AD-H ( fdj #% AD-H) .
CHIRALPAK®AS-H (f&FRk AS-H) , ¥ T H 4 Daicel 23w, #1
5 4 250 mmx4.6 mm, 5 um.
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Tab 1 Effect of different chiral stationary phases on the sep-

aration of naproxen enantiomers

FEE E A tr, min try, min k k, o R
OD-H 37.14 53.56 7.40 11.12 1.50 244
AS-H 7.46 4.66

AD-H 11.00 16.51 1.63 295 1.81 428
OJ-H 71.60 16.90

Hi 2 1 0] UL, AD-H 1 OD-H F-1: (i At nl 4355 25345 A %)
Wefds, RATINN 4.28 .2.44; 2838 HE X WL AE AD-H T4 (i Al
AR B4 B 1] 43 247 11.00 . 16.51 min, £ OD-H TP AL (14 45 5 it
(6] 439124 37.14 . 53.56 min; AD-H 1 OD-H T4 €0 A% % 25 3%
AN BRR A o235 4 1,81, 1.50; 1fii OJ-H I AS-H F-A: (o ji A %)
A X WA B TR R 77, ELAE OJ-H A b i 07 5 i)
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o 2530 A o WA B T R B R O R, DR e e R A 28
e 2 Yo TR AR (18 T2 [ A
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Tab 2 Effect of different polar additives on the separation

of naproxen enantiomers

shtl fr1, min fr2, min ki k a R
L 15.95 2.79
SRR 11.00 16.51 1.63 2.95 1.81 428
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Tab 3 Effect of different proportion of isopropanol in mo-
bile phase on the separation of naproxen enantiomers

SNEEAE, % ta,min fio, min ki k a R
10 2091 34.18 337 6.15 1.82 510
15 14.32 2241 2.17 3.96 1.82  4.66
20 11.00 16.51 1.63 2.95 1.81 4.52
25 8.92 12.98 1.29 233 1.81 3.83
30 7.86 11.14 1.09 1.96 1.80  3.58

FH 2% 3 1T L, Bl S PR B o LA BN, 25385 A X B 11 £
H kRIS, RAZ TN, HAE ST RIS R 15% ~20% 2
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80,7V
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TEBE AL 25 C T M s HE y AD-H A i 4 283
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Tab 4 Effect of different back pressure on the separation of
naproxen enantiomers

Y bar 1, min o, min k k o R
120 21.79 33.05 1.80 3.24 1.80 5.23
130 18.12 27.38 1.65 3.01 1.82 5.23
140 15.39 23.09 1.63 2.94 1.80 4.67
150 13.46 20.22 1.64 2.96 1.81 452
160 11.96 17.94 1.64 2.96 1.81 434
170 11.00 16.51 1.63 2.95 1.81 428
180 9.60 14.42 1.62 2.94 1.81 4.05
190 8.72 13.05 1.61 291 1.81 3.90
200 8.02 12.10 1.62 2.95 1.82 3.79

H1ZR 4 0] DL, B 1 s 384 0, 25 A X R Y 1 L, R,
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Tab 5 Effects of different column temperature on the sepa-
ration of naproxen enantiomers

FEIR, C t, min fro, min ki ks a R
15 11.25 17.72 1.76 3.34 1.90 4.28
20 11.10 17.35 1.72 3.25 1.89 431
25 10.92 16.82 1.67 3.11 1.86 428
30 10.75 16.39 1.63 3.01 1.85 426
35 10.53 15.79 1.59 2.88 1.81 423
40 10.32 15.24 1.54 2.74 1.80 4.15
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Fig 2 Ina-1/T relation diagram of naproxen enantiomers
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Fig 3 Separation chromatography of naproxen enantiomers
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