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HE BHR:ZIiZzorMmeEEn e 1 et X om 5-8E2-FBA ., Hik: £ Ameritech
Accurasil Cg (250 mm X 4.6 mm, Sum ) &3%4%, V4 0.01 mol * L™ BRBR KIS AR #0408 A, THE A 7sh4a B i
AT SR, Ak 1.0 mL - min~', A2 35 °C, 2%k K 274 nm; A T K P BE A 47 A ALK A, = TR A B A,
SATAE G BN E . BR:S5-FE -2- FELA A FAAN F k69 % B AT ; £ 1.012~2.040 mg - mL™ R E
SO B LR R AT r=0.998 2, n=5; M B E R AT HIF, RSD 9514 0.040% (n=6) F= 1.2% (n=7) ; F¥ =
BKE (n=9) 4 99.0%, RSD # 0.80%; &35 & A o TALR, 7 ik df A MEAF; 5S-FUE —2- W R 09 2%
T rEAA M T R34 1.871 ug  mL™ 42 0.623 7 pug* mL™, 5- R &% —2- W BLR 4 £ % T FRAnte ) T FE o
# 4 1.562 pg - mL™" F2 0.468 6 pg-mL™"; 3 WAL RS FPHE L AR KR E—R L REEH DT 1.0%, £
BB E S HN A 98.5%.98.4% . 98.4% ., LEiL: ATrikiE AT S-FUE -2- FELAM N E , AF T HABER L
a2 by M LA Tty R HE

KA BER RS ; S-FE 2- FEBLAL; S 8U&RAR &35 0% AATAT AL ; 220 e ; ARV 3E
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Determination of an acyl chloride compound with
pre—column derivatization by HPLC

YIN Xiu—e', CHEN Yang’, DONG Qiao’, ZHANG Jia—yue', HOU De—fen'

(1. Shenyang SYRICI Festing Co., Ltd., Shenyang 110021, China;
2. Liaoning Grand Nuokang Biopharmaceutical Co., Ltd., Shenyang 110171, China )

Abstract Objective: To establish an HPLC method for the determination of an acyl chloride compound
5—chlorothiophene—2—carbonyl chloride. Methods: HPLC was performed on an Ameritech Accurasil Cg column ( 250
mm X 4.6 mm, 5 um ) with a gradient elution system of 0.01 mol * L' phosphoric acid solution—acetonitrile. The flow
rate was 1.0 mL * min™', and the column temperature was maintained at 35 “C, the detection wavelength was 274 nm.
Triethylamine and anhydrous methanol were added into the drug solution sequentially as acid binding and
derivatization reagents, respectively. Results: The method had good specificity and it showed an excellent linearity

within the range of 1.012-2.040 mg * mL™" (/°=0.998 2,n=5 ). The precision and solution stability were satisfactory,
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with the RSDs of 0.040% ( n=6 ) and 1.2% ( n=7 ) , respectively. The average recovery was 99.0%, with the
RSD of 0.80% ( n=9 ). The method had good durability when chromatographic conditions changed slightly.

The limit of quantitation of 5—chloro—2—thiophenecarboxylic acid and 5—chlorothiophene—2—carbonyl chloride
were 1.871 pg'mL™" and 1.562 pg* mL™', respectively. The limit of detection of 5—chloro—2—thiophenecarboxylic
acid and S—chlorothiophene—2—carbonyl chloride were 0.623 7 pg* mL™" and 0.468 6 pg - mL™', respectively.
The determination results of the three batches of samples showed that the contents of the specified impurity
and the maximum single unknown impurity were less than 1.0%, and the contents of 5—chlorothiophene-
2—carbonyl chloride were 98.5%, 98.4% and 98.4%, respectively. Conclusion: The method is suitable for
the determination of and it also has important reference value for the determination of other acyl chloride
compounds.

Keywords: acyl chloride compounds ; 5—chlorothiophene—2—carbonyl chloride ; HPLC ; pre—column derivatization ;

quantitative determination; rivaroxaban

Pk SEAE R 1 Fh B G Ak 2 A R AR, 7R R
25 A2y GRS BT R A
FH B S AL S 4 10 75 P 3 AT B AR VR T, 7T DAL
— RGN E 254 T = dh, FE R 25 45 T 5] A B
Al DL AR 25 k. i, S-S mE Wy -2 A
A BT BE I 25 8 A A TD IR 2 e i 4
TG4 IRBE B 2k T B e V- R AR
G IR 2 T G4 L B 2 Sk F vk e e AL DLk
SR T TE) AR 3 A AR A, LA SO B 3 Y
A6 W5 03 1 5 R T PR 4 S T Tk BB B R 2 45 4
B LA A s PR R 2, ) n DL 2 wE gy
HT Tk 480 & BT B % 28 U F) Tioxazafen' ™', DLk
Sk AR A B e G R AT A, A R
B B R DR, R A5 Y T 4 T R R A 1Y
SR EE A, AR B AW IR R A AR H Iz B R
Fﬁlzs\o

25 By i X ~RCOCI At S 21k & W 10 FH
SRITIZ AR TR B SE R B R 2 5, HA B Ak
FIG ik, A B S AREE , B H R A TR oY A
43w BN S Sy 1 R R R A3 2 1 HPLC D7
L FH SR A I A A A VD BE S A P B A — A
HEBALH): 5- FMEwy —2— RS, %7 LTk
F i o £ A AR AR5, 55— GUME Y —2— FP I S8
A SRR IO AT 5— SMEMY —2— H R FP R, AR5 R
HPLC Xt HgE A 7RG . S 5— GmEm; —2- F B
TEAERB IS P S K A 5— GEBEmS —2— HIIR, [R it
ARVENG 5- GEWy —2— FHRRAE N he g 2% 0 [A] i iR 47
iRl

1 UE5RH
1.1 AU

Agilent 1260 78 = R0 AH € 335 43 ( 28 AP 245,
LEEE A A ), XS205DU AL HL T K (0.01 mg, M4
i - FER 0T ), KQ5200DE HUBCH:S 8 5 I 1 Ve %
(B Lo A AT FRZA D ), HH=-S1 B4 i e JE K
s (VLR IS PHEABR A ) ),

1.2 k%

5— S WEWy —2— B BE AT IR (TCL A A, &
99.2% ), 5— FWEWy —2— FH IR FH i X HELS, (TCT /A #]
& 99.0% ), 5— G WEWY —2— F AR XF B & ( Sigma 2
A, i 98.6% ), 5- A MEM -2 HIE Sl 5 (B
ML BRSO R ] ),

G IR Ay st , R 2R 4 B 4, 7K
h H il 4tk
2 FEE&R
2.1 kR

X H Ameritech Accurasil Cg (250 mm x 4.6 mm,
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Tab.1 The program of gradient elution

Fi i) el ( ratio ) /%
(time ) /min A B
0 55 45
10 25 75
15 25 75
22 55 45
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Fig. 1 Effects of different catalysts on the recovery of derivative

reactions
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Fig. 2 Effect of different reaction temperature and reaction time on

the recovery of derivative reactions
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Fig.3 Effect of water content on the recovery of derivative reactions
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Fig. 4 Chromatograms of specificity tests
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Tab.2 The result of LOQ and LOD solution
J5F ( component ) FETE ( concftition )/ L RSD (Gl
(Timit ) » (area ) /mAu (n=6)1% (S/N)6xSD
(pg-mL™")
S_ Akl —2— Hiip LOQ 1.871 30.156 1.7 21
(5—chloro-2 thiophene—-2-carboxylic acid ) LOD 0.6237 8743 — 9
5— GUENY —2— Bt LOQ 1.562 36.724 1.9 19
(5—chlorothiophene—2—carbonyl chloride ) LOD 0.468 6 12.091 _ 3
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e o LA 5— GEN —2— FF iR P g e i AR X 5— 4
Wy —2— WIS A TR M [ R
Y=7.681 x 10°X+1.047 x 10*  °=0.998 2

gEREH, 5— AENY —2- HIBEAE MR ELE 1.012~
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HImIeE N 99.0%, RSD (n=9 ) 4 0.80%.
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