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chromatography with chiral reagent derivatization for

separation of fexofenadine enantiomers
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[ Abstract] Objective;: To establish a precolumn chiral derivatization method for
determination of fexofenadine enantiomers, a chiral substrate of OATP1BI1, in cellular
model. Methods: R-( + )-phenylethylisocyanate was selected as chiral derivatization

reagent, which was reacted with fexofenadine to form carbamate derivatives.
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Enantiomers were identified by LC/MS and separated by RP-HPLC. Results; Under the

experimental conditions, the fexofenadine enantiomers were separated completely. The

standard curve was linear over the concentration range of 25-100 ng/ml (R* =0.9992,
0.9989). Accuracy was 101.1% and 98.3% , intra-precision was 2.4% and 3. 1% ,
inter-precision was 3. 1% and 4. 0% for D1 and D2, respectively. Conclusion; The

method established is sensitive and accurate for determination of fexofenadine

enantiomers in cells.
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Fig.1 The structure of fexofenadine enantiomers
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1 #MRE7H*®

1.1 SEgeflas

A AbmYE FEAE (35 B Thermo /4 F]) \JYP2-
TID R P Jpiz 240 A g R A (77 T 22 A W R I
MAEBRAE ) (LA613 A4k &% (¥ ELGA 24
A)) \THZ-82 S H il 4R 7 av (TL75& 3517 4
I HE S ANAS ) (B VR 4 X (& [E LABCONCO
NH]) 303-3 AU IR FRAE (SR R AL AR R
NHEIEM 4> E])  Waters UPLC-TQD = 5 PUZ%FT
it 22 45 (5 [ Waters /3] ) Masslynx™V 1 453
B (HEE Micromass 24 H) o
1.2 sembbel

ERRRAR R ARMRE (v 12 24 K A AR
B ) LA CHrvLAl i 25 ey A IRA A ) 5 T



W T, 45 ARFRARTIE X e AT BT T P A A SR e SBOHRORE (35 23 0 V6 B A S - 157 -

AR R-( +)-PEIC g § H 7 TCI A= 93k
RN T OIGaE O O35 2l B T 356 [E Merck
NHEVHD Tedia 28 @ 5 BB ALK 5 = 4 0% BEBR G K 43
Mrati,
1.3 HWAECH
ERFRARRARMR 5 TH BEAA . AR AT 4 e 43 351
CNEBCHIAL 1 mg/ml (628, A7 T - 20 C oK
R B UM TR DL M R B0 b v B 1 T A
W THERT AL R-( +)-PEIC &G A7 T
-20 CyKA, I T LA S IER TR 0. 2%k FE 1)
TAEW; = e SRR 0. 1%l TAEWE
1.4 FEAFHERTA A b
1.4.1 FESTAAL 20 B3RS A o o g 35 AR FR
1 25 ng/ml NFRHTAIE C G 1 WROTTE 8 1, 03 JiE
1 min,##& 3 min Ji5,12 000 r/min ( B.02EE R
52.5 mm) B> 2 min, & w B —E R
WS DR AR AT, BRI SN 50 pl = 2 Hery
O W, IR 215 I 100wl R-( + )-
PEIC ) OB WL, Fu40iR 21,80 C oKt i 30
min f5 30 COKIEREOGHUE 2 h, %1, 7 i sh
FMEZ,13 000 r/min( B0 448 52.5 mm) Bl
10 min, U FVEWA
1.4.2 LC-MS/MS 414 Waters UPLC-TQD =
BT g &R 45 ZOBAX Eclipse XBD-Cy £+
(2.1 mm x 100 mm, 3.5 pum) sTRBhAH R F i —
M4 (20 mmol/L, pH 7.0) =52:48; i i 0. 25
ml/min; FEAE S Wl A1 35 °C 5 FF & A BEAR IR
4 CR s = mEZs (ESIT ) 5 B 7~ E 120
C 5 B ANRLEE 350 °C 3 i 0 i i 600 L/h;
AEHL 3.2 kV HESL L 40V flf 5 BB & 51
eV ; EilEs 1 X%t 649. 4/171. 0 (AR IET i T 1A
A=) F1280.16/236.9 (INARYLAME) o
1.4.3 RP-HPLC /4 Venusil MP C18 #:(4.6
mm X250 mm, 5 pm) ;7 0. 8 ml/min; 254N
DA 220 nm iaishAH Ay HI S (B O SR B (20
mmol/L,pH 5.5) BB EEVEME T U 1,
1.5 J7ikeA sk
1.5.1 ZLMEseE W@ kB EmRIEER
AT A XoF Lt T VBRI PAY A e 2 WA T R, O T
PSR T, 5R M I A 100wl 23 1 40 25 5 %
fi# , T A )3 B (50 .75 ,100,150 ,200 ng/ml, #H
MFRASXAA 25 37,5 .50 75,100 ng/ml) fF5R
WEWR, FeR1.4.1 "I AR fS , #E1T RP-HPLC U]

&1 RP-HPLC #BREUEN J7 5(

Table 1 The gradient elution faction of mobile phase

(%)
(] ( min ) FLshAN A TSt B
0~15 60 40
15 ~20 70 30
20 ~40 70 30
40 ~41 60 40
41 ~45 60 40

TE o VAZGYIHE i AL b AR AR IR ERT A 5
PRI [T A LU A AR BRE A T2 [l U

1.5.2 fEdfE KRS R ECHIR, o 3
iR (25 .50 100 ng/ml) #5475 3, # A8
“14L 17 TR I R A 2R P AR R AR IR E
XFBRARATT A= W) v B, AR i R RS O
EIACHR T B it e B LA, 53020 BT 5 125 A v
JE (T7 4 TS ) B HEAH R A v fi 22 ( H N RS 25
) s FIRERY SE B0 P L EAT 3 d, T35 R X8 Ao o4
Z=(HIEREE L) o

2 7 R

2.1 FHATAEA Y E

2 RP-HPLC 4387 B AERIEIE 5 R-( + ) -
PEIC fiT Bk Z Ja i Wy e B 5 AR R AR & (R-
( +)-PEIC 43| Bl Ai A= Ak S5 ) 7 ) € T i 320 4
XFEEA AT (B 3) , B0 4.5 WA 46 rl e 2
PR B S A g

A AL R N = il ik RP-HPLC 7385 )5 , 53]
WA AT R AT A 7 P e (LI 3 4.5) ,
K H LC-MS/MS F 4 s HEAG I, 9120 45 3R Wos A7
Jifar bR 649 B9E T U (E 4) 54 e
Yo —3, P rE AR RAE I E 5 R-
( +)-PEIC FEA S50 1) SN 25T ) 52 1y A= B
PR i S5 A 1) 28 5 PR B AT AR o
2.2 LM

JEZ AR WA X R A= 4 D1 A D2 7
WL R 25 ~ 100 ng/ml L [ml 5 75 8 53 301
Y, =0. 025X -0.1957 (R* =0.9992),7Y, =
0.0257X -0.1823 (R> =0.9989) ,
2.3 MERRRE RIS

RP-HPLC 43 2 4k 2= JE I8 & XJ il 4475 A5 9 1)
X I7E [ R 43 501 2100. 7% F1 98. 5% , 714
H RS 35 435k 2.31% Fi 3. 08% , -3 H [k



< 158 -

WiTL K2R (BE24 ) Journal of Zhejiang University ( Medical Sciences)

BRI R 3.11% F1 4. 05%

E A
N YA N o r 5
W2, FWIALMG LN ]
PR ¢ 2003
32 1501
303 i B IS
504 Eg ’°‘ ~ .
ETRREME T oY | | . .
5 10 15 20 25 30

PEEACHA i i A 5% H AR
XA, BAARGE R R
e & ORG24, NI
R-BXS WA (3 B2 v T S- 20
WA Tateishi 25 B 5% %
WX FP G W) A3 )2 1 S A
PR ZE T RE S P-HEEE Y

Hrsf ] (min )

Fzfx. FEARRARIRE 157
PREEFEPEBIETE o, X T AR R AR
HRTE T A T4 0 1 7 vk 19 41

Rl (min )

i T E A R B, ) 2 ¢

Rustichelli %' # 22 i R -, e i
Chiralcel OD #F 4> =34k K IE TR § 1501 5 4 s
LR TR R N P

He 500 BAE TR FE A i R o3 : — : . — = : -

HATAR 95 B9 AH BAEH, S 207e
I PR PR B A ] A DG 1 55 B X
WRAR A 2y B ZJm, At

2298 % A diazomethane {4 D2 WA,

A SMEBEAR R AR E X I8 A5

sl (min )

RIEALR T IE L AR R ARIR 2
FRTE] 473 5, 7 20 min 7647 Y

HIXFEBE (%)

B3 ARRAEIE 58 O R IR AT A A 4 (i 14

Fig.3 Chromatograms of racemic fexofenadine derivatised with R-PEIC
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Fig.4 Mass spectra of derivatives of fexofenadine enantiomers D1 (A) and D2(B).
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Table 2 Accuracy

and precision of determination of

derivatized fexofenadine enantiomers

(%)
. FCR  HAREE F R
CLCE S (Hﬂ* (ﬁw*

(ng/ml) "= "= "=
D2 DI D2 DI D2
25 99.5 95.0 3.55 4.72 5.07 6.44
50 99.2 100.3 2.49 3.34 2.42 3.74
100 101.7 99.7 0.8 1.18 1.83 1.97

* 0
N

OH

Fig.5 Precolumn derivatization of fexofenadine with R-( + ) -PEIC
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