Y@ RP RS oy

450 Journal of China Pharmaceutical University 2015,46(4) :450 —457

LC-MS & £ E MK YEHF XMW KR

ALK X ARARLE BLVRET,R 87
(o TR 2 ST EEE S MR 210009, LR B 2547 A 71 56 211106)

W OE RALC-MS kAR IEA £ Rt irs Mm%, KA Inert Sustain Cy; &35 4 (250 mm x4. 6 mm,5 um) ,
VA 0.2% F BR 69 TRE-R AR AA NS IR, s A X IR BB i = AR R D REIT B R FEE TS
5-#% TOF/MS #2544 MS/MS ik Anst Biust BE X S A XY R M, EMEIOEHT ARVERLA XY RS
B RIF AWM B 15 ANH XM, o) A AR JE A AL RAT S AL RAFFING A KM IR (3 A) A RE F (4 AN) A=
Mefg =4 (10 A) o s 69 LC-MS 3k 6 A 25 2 AV LR X, A T8R4 A R B R ERBEAFIRE,

KGR AVRIYIL A R e = s 45 H 2 LC-MS ik

hESEKE RIT XEEREE A XEHS 1000 -5048(2015)04 - 0450 - 08

doi:10. 11665/j. issn. 1000 — 5048. 20150411

Identification of related substances in rivaroxaban by LC-MS
LIU Chaoyi', ZHANG Ge', HANG Taijun', WANG Lei’*, ZHANG Xiaofei’, SONG Min'"

! Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009;
? Jiangsu Jiayi Pharmaceuticals Corporation, Nanjing 211106, China

Abstract

ban. HPLC separation was carried out on an Inert Sustain Cg column (250 mm x4.6 mm, 5 pm) with linear

An LC-MS method was established for the identification of the related substances in rivaroxa-

gradient elution using a mobile phase consisting of 0. 2% formic acid acetonitrile and 0. 2% formic acid aqueous
solution. Rivaroxaban and its related substances could be completely separated under the established HPLC
conditions. The structures of the related substances were identified by electrospray positive ESI high resolution
TOF/MS and MS/MS spectra determination and elucidation, and further verified through reference substances.
Fifteen related substances were detected and identified to be three related substances of starting materials, four
synthetic by-products and ten degradation products. The established method is useful for the identification of the
related substances in rivaroxaban. The results obtained are valuable for its manufacturing control and quality

assurance.
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Figure 1 Chemical structure of rivaroxaban
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Figure 2 HPLC chromatograms of rivaroxaban and its stress test solu-
tions
a: Mixed solution of impurity reference substances;b: Rivaroxaban tab-
lets ( TLF140605 ) ; c: Rivaroxaban tablets ( BXG9601 ) ; d: Oxidative

stress solution ;e : Acid stress solution;f; Alkaline stress solution
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Table 1  Structures of related substances in rivaroxaban identified by LC-TOF and LC-MS/MS
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Figure 3 MS/MS spectrum of rivaroxaban[ M + H] * (m/z 436) ion and its fragmentation pathway
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Figure 4 MS/MS spectrum of impurity I1[ M + H] * (m/z 454) ion and its fragmentation pathway
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Figure 5 MS/MS spectrum of impurity 12[ M + H] * (m/z410) ion and its fragmentation pathway
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Figure 6 MS/MS spectrum of impurity 1{ M + H] * (m/z211) ion and its fragmentation pathway
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Figure 7 MS/MS spectrum of impurity 4[ M + H] * (m/z 235) ion and its fragmentation pathway
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Figure 8 MS/MS spectrum of impurity 7[ M + H] * (m/z 428) ion and its fragmentation pathway
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Figure 9 MS/MS spectrum of impurity 2[ M + H] * (m/z 292) ion and its fragmentation pathway
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Figure 10 MS/MS spectrum of impurity 9[ M + H] * (m/z 261) ion and its fragmentation pathway
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Figure 11 MS/MS spectrum of impurity 14[ M + H] * (m/z 468 ) ion and its fragmentation pathway
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