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Detemination of S-isimer mpurity in A tomoxetine Hydrochloride by
Pre-column Derivatization High Perfomance L iquid Chromatogrgphy

ZHANG Xiao-yan, B | Kai-shun, 3J Dan, L IU Zhong-bo, JANGL ing-yan, CHEN Xiao-hui
(School of Phamacy, Shenyang Phamaceutical University, Shenyang 110016, China)

Abstract A pre-column derivatization high perfomance liquid chromaiogrgphic (HRLC) method for
the detemination of S-iomer mpurity of atomoxetine hydrochloride was developed by using 2, 3, 4, 6-
tetra-O-acetyl -D -glucopyranosy! isothiocyanate (GITC) as derivative reagent Effects of GITC con-
centration and reaction time on derivative reaction and influencesof types and concentrations of organ-
ic modifier on chiral sgparation were investigated The effectsof structural factorson chiral derivatiza-
tion and separation efficiency were discussed  The sparation of tvo issimerswasperfomed on a Zorb-
ax B-Ci5 (250 mm x 4.6 mm, 54 m) column using acetonitrile - tetrahydrofuran - water (41

14 45, by wlume) asmobile phasswith a flow rate of 1. 0 mL /min  The column temperature was
maintained with 35 and the detection wavelength was set at 254 rm.  Under the optimal condi-
tions, the relution of atbmoxetine hydrochloride and its S-isomer was greater than 1.5 The linear
range of S-isomer was 0.5 - 8 mg/L with a limit of detection (LOD) of 0.15 mg/L. The relative
standard deviation(R9D) was1.8%. The piked recoveriesof the S-ismer obtained from the gener-
al external standard method and the standard addition method were in the range of 94% - 102% and
92%- 99%, regectively The reaults shoved that the established HALC method was reliable and
smple, and could be used for the quality control of active phamaceutical ingredient
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, RP-HA.C Fig-1 Molecular structures of atomoxetine
s- , hydrochloride(A) and its S-ismer(B)
1
1.1
LC-10AT , SD-10A , ClassVP ( Shimadzu
); Adgilent Zorbax B-Cz (250 mm x 4.6 mm, 54 m, Adgilent ) ( ,
) ( : ) (TEA, :
); (R-, 99. 4%) S- ( 99.8%) ,
;2,3,4,6- O- BD- (GITC, Signa )
1.2
: Agilent Zorbax B-Cyg; - - ( 41 14 45); 1.0
mL /min; 254 mm; 3B 100 L
1.3
1.3.1 25 mg, 50 mL ,
, 500. 0 mg/L 100. 0 mg/L
1.3.2 S- S- 5 mg, 50 mL , ,
100.0 mg/L  S- 10. 0 mg/L
1.3.3 S- S- ,
1 1( 30.0mg/L ) 100 1( 100.0mg/L  1.0mg/L)
S-
1.3.4 GITC 2 mg, 10 mL , , GITC
(0.5 mmol/L)
1.4
100p L 30 mg/L S- 1.5mL
, 100p L 0.5 mmol/L GITC , 100M L 10 mmol/L ,
, 1 min, 15 min
2
2.1
2.1.1 S- ,
GITC , GITC :
: N : (TEA)
, , TEA 1.0 50 mmol/L
, TEA , , TEA 10
mmol /L TEA , , GITC
TEA 10 mmol/L
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8 S-
2.1.2 GITC GITC ,
—NH— 1 1 ,
( 2) GITC 0.10 2.5 mmol/L
GITC , , GITC 0.5 mmol/L ( 1 2.5)
, GITC , , GITC 0.5
mmol /L
GITC , 15min
' ) 15 min
ch: :
0
H,C . . : ’
; I) CH,0Ac X O/\/\N/( H,
o AcO NCS /L
- NH/ CH AcO OAc CH.0Ac 5
i N0 NH
’ AcO
AcO JAc
Atomoxetine hydrochloride(R) GITC
2 GITC
Fig 2 Derivatization reaction of atomoxetine hydrochloride and GITC
2.2 GITC
GITC BD- ,
3 , GITC
) ) GITC BD-
) , GITC
2.3
- , 50 min,
pH , - - ( 41
14 45) 1.7, ,
2.4
2.4.1 S- “1.3.3" 1 1(R, S)
100 1(R, S) , “ 1.4 , “1.2"
1.7, 1.02, S- 10 000,
S- 20.78 22.06 min, 3
2.4.2 10 mg/L S- 0.5 1 2 4 8mL
10 mL , , 0.5 1 2 4 8mg/L , “ 1.4 ,
“ 1.2 S- 0.5 1 2 4 8mL 10
mL , 2mL, , 100.0 mg/L, S-
0.5 1 2 4 8mg/L , “ 1.4 , “ 1.2
(X, mg/L) (Y) , S- 0.5 8mg/L
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29
Y =3 685.6X +564.91, r= A 5 g
0.999 9; Y =3 642.4X + M
4344.9, r=0.999 8 , A
s- 0 5 10 15 20 2
t/min
2.4.3 30 mg/L
S- 1
1 1. 211 B R
S- (S/IN =3) /\
0.15mg/L
2.4.4 100. 0 mg/L . . . . . .
0 5 10 15 20 25
1.0 mg/L S- , , t/min
“ 1 2n 6 , S_
RD 1.8% c .
2.4.5 100. 0 mg/L \ j\
l. O mg/L S- 6 y [}
“ l 2” y S- T T T T T T
0 5 10 15 20 25
R$ 2 5% t/min
2.4.6 100. 0 mg/L .
1.0mg/L S- . : B
0 2 4 6 12 24h , S-
S
RID 2.8%,
24 h
2.4.7 0 5 10 15 20 25
t/min
9 y S- H
, 100. 0 mgl/L, 3 s-
S 0.5 1.0 2.0mg/lL Fig.3 HR.C chromaibgransof atomoxetine hydro-
) 3 ) chloride and its diasterenisomer after derivatization
2 A. 30.0mg/L atmoxetine hydrochloride - 30. 0 mg/L
' S-ismer; B. 30.0 mg/L atmoxetine hydrochloride;
) C 30.0mg/L S-ismer; D. 100.0 mg/L atmoxetine
1, RD 3.0% hydrochloride - 1.0 mg/L S-ismer
1 s (n=3)
Table1l Recoveries and R sof S-optical ismer(n =3)
Added Standard addition method External_standard method
I’ L1 Found Recovery RD Found Recovery RD
Palmg pe/(mg LY R/% §/%  pe/(mg LY R/% 5 /%
0.491 0. 452 92 3.0 0. 459 94 2.9
1. 022 1.012 99 1.6 0.991 97 1.7
1.979 1. 959 99 0.55 2.019 102 0.9
2.4.8 S- “1.3" , 10. 0 mg/L
, 8 4 2 1 0.5mglL, “ 1.4 , ,
S- , F=(A /A )- (c Ic) S-
(F), Sh
F=0.99+£0.04, RD 4.0%
2.5 s
3 5mg, 50 mL , ,
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100 10p L , ,
20% 10u L, “ 1.4
, 100 L , F, )
1.0%) , 3 S- 1. 0%,
(1.0%)
3
1 S-
GITC RP-HA.C , ) ) ) )
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