Y@ RP RS rn

710 Journal of China Pharmaceutical University 2022,53(6):710 - 715

B iR E R EE M R RCR B B B ik
F RS 4 TES 125

W #,T &
(PP EIZ5RI K2 B2 HE 5 210098)

W OE AR BB (CluB-CD)VE A F sk 7], N-T A -N- W Fosbtodz + = Shsms # ([ ,MP][C,,80,]) & F
TR R B B Y R R AR A B AR, AR pH S T M I R w2 £ &% (MEKC) | T 44Faa bk 2 ap 84 deik
Ao BE A F RIS, EAAREHT, 5 A TRA%EA@ERA + 4 L HE 40 (SDS) 49 MEKC & 4 4846,
[CMP][C, SOk R R R#EH e o B A, B R — R R AR AW R IFS 5B, AL HERT AIEAN
Fr R Aol BATE RS pH TR BFF R E BT RARGERFN R B EFHmTRF o0 B £,KE
T B FRk k@ ERAEMEKCR R F o5 886k, A F Wi » B RELAE
TR EaT Rk B TR R R B EME Gk, R mERER F K BTG Y
FESES RILT7 XHERPRER A XEHRE 1000 -5048(2022)06 -0710 -06

doi: 10. 11665/j. issn. 1000 —5048. 20220610

S| AR M4 . B F i A A @B R MR B3 Gk ik F AR o 4 AP ER 2540 []]. F B A K 3 S 3R,2022,53(6) : 710 - 715.

Cite this article as: YANG Ke, YU Tao. Chiral separation of four acidic drugs by micellar electrokinetic chromatography with ionic liquid-
based surfactant[ ] |.J China Pharm Univ,2022,53(6):710 - 715.

Chiral separation of four acidic drugs by micellar electrokinetic chromatog-

raphy with ionic liquid-based surfactant

YANG Ke, YU Tao"
School of Science,China Pharmaceutical University, Nanjing 210098, China

Abstract In this paper, micellar electrokinetic chromatography (MEKC) with glucose-B-cyclodextrin (Glu-8-
CD) as chiral selector and ionic liquid surfactant N-butyl-N-methyl pyrrolidine lauryl sulfate ([C,MP] [C,SO,]) mi-
celles formed at low pH as a pseudo stationary phase was applied for the chiral separation of four acidic drugs
naproxen,warfarin, ketoprofen and ibuprofen. Under the same conditions,significantly improved separation of test-
ed drug enantiomers was achieved with the MEKC system based on [C,MP][C,,SO,] compared with the system
based on the conventional surfactant sodium dodecyl sulfate (SDS). Several primary parameters affecting enan-
tioseparation such as type and proportion of organic modifier, concentration and pH of the running buffer, concen-
tration of chiral selector,concentration of ionic liquid surfactant and applied voltage were systematically investi-
gated.
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separation; acidic drugs
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Figure 1  Stucture of [C,MP][C,,S0,]
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Figure 2 Chemical structure of naproxen,warfarin,ketoprofen and ibu-

profen
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Figure 3 Typical electropherograms of micellar electrokinetic chro-
matography (MEKC) systems based on SDS and [C,MP][C,SO,]

Conditions: fused-silica capillary, 33 ¢cm (24. 5 cm effective length) X 50
wm; 50 mmol/L phosphate buffer (20% of methanol included) contain-
ing 30 mmol/L Glu-8-CD and (a) 40 mmol/L SDS; (b) 40 mmol/L [C,MP]
[C,,80,]; (A) and (B) pH 3.0, applied voltage —15 kV; (C) pH 3.0,
applied voltage =20 kV and (D) pH 3. 3,applied voltage —20 kV; capil-

lary temperature, 25 °C
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Table 1 Effect of buffer pH on enantioseparation of chiral drugs
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Bifi 5 B 2 594 B DA 30 mmol/L 34 % 50 mmol/L 25 %)
(73 B A5 B 038 5 10 Y B2 R R B2 B 50 mmol/L i
— 254 2 70 mmol/L W, FL I A, I B 5% L 251
STEER TR B, SR 50 mmol/L Y B iR
ERAEN CD-MEKC H¥ 0 Y oh Rk & .

TE 50 mmol/L F¥) Bl 12 £ (A1 &5 R L % 20%
1) B ) 28 wh R A 30 mmol/L Glu-B-CD Ff:
£ 40 mmol/L [C,MP ][ C,,SO, 15614 F , %55 T A [H]
ZEMA W pH (2.7.3.0.3.3.3. 6 f1 3. 9) XF F-1E2h
A=A I S

ol Naproxen Warfarin Ketoprofen Ibuprofen

[/ Rs a [~ Rs a roltyy Rs a troltiy Rs a
2.7 28.733/24.832  6.31 1.16  17.096/16.729 0.57 1.02 14.805 0.00 1.00 15.911/15.634  0.44 1.02
3.0 34.616/28.873 675 1.20  16.639/16.295 0.72  1.02  14.345/14.092 0.58 1.02 18.370/17.931 0.43 1.02
33 34.979/29.39 6.52 1.19  18.250/17.792 0.55 1.03 19.415/19.411 <040 1.01  23.449/22.871 053 1.03
3.6 37.278/31.24 599 1.19 18.933/18.599 0.57 1.02  22.825/22.417 051 1.02  23.394/22.770 045 1.03
39 > 60 min - - 29.971/29.966 <0.40 1.01  34.248/34.240 <040 1.01  39.889/38.625 0.40 1.03

Conditions:50 mmol/L phosphate buffer (20% of methanol included) containing 30 mmol/L. Glu3-CD and 40 mmol/L [C,MP][C,,30,]; other conditions

as in Figure 3

Rs: Resolution; a: Selectivity factor; -: No separation
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Table 2 Effect of concentration of Glu-8-CD on enantioseparation of chiral drugs
(GluB-CD)/ Naproxen Warfarin Ketoprofen Ibuprofen
(mmol/L) - Rs « - Rs a toltiy Rs a toltiy Rs «
10 14.516/13.989 1.12 1.04 13.268 0.00 1.00 12.999 0.00 1.00 9.712 0.00 1.00
20 18.463/17.015 2.87 1.09 15.192/15.183 <0.40 1.01 13.221/13.214 <040 1.01 15.046/14.830 <0.40 1.01
30 34.616/28.873  6.75 1.20 16.639/16.295 0.72  1.02 14.345/14.092 0.58 1.02 23.449/22.871 0.53 1.03
40 > 60 min - - > 60 min - - > 60 min - - > 60 min - -

Conditions:50 mmol/L phosphate buffer with 20% methanol containing 10-40 mmol/L Glu-B-CD and 40 mmol/L [C,MP][C,,S0,]; other conditions as in

Figure 3
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Table 3  Effect of concentration of [C,MP][C ,S0,] on enantiosepara-

tion of chiral drugs

c([C,MPIC,,S0,]/ Naproxen
(mmol/L) ty/min ty,/min Rs «
35 > 60 - -

40 28.873 34616 675 1.20

45 24.717 30.895  4.00 1.25

50 22.075 26088 323 1.18

55 43.139 48534 2.60 1.13
60 > 60 - -

Conditions: 50 mmol/L phosphate buffer with 20% methanol containing
30 mmol/L Glu-B-CD and 35-60 mmol/L [C,MP][C,SO,]; pH 3.0,

applied voltage =15 kV; other conditions as in Figure 3
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