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Synthesis of the Degradation Impurity of Rivaroxaban

PENG Jiaxun', MAO Yuz(].Hunan Institute of Engineering, Xiangtan 411101, China; 2.Changsha Rongguangda Biological

Technology Co., Ltd., Changsha 410013, China)

ABSTRACT: OBJECTIVE To perform the quality of rivaroxaban which was a kind of anticoagulant drug, three degradation
impurities A, B and C were synthesized and characterized. METHODS Rivaroxaban (1) was used as starting material to
prepare Impurity A, impurity B was synthesized by hydrolyzing impurity A, and impurity C was obtained from impurity A by
substitution reaction. RESULTS The structures of the three impurities had been verified by 'H-NMR and *C-NMR and MS.
Their purities were over 99.0% (detected by HPLC). CONCLUSION The synthetic degradation impurities can be used as the
reference substance of the impurities in the quality control of rivaroxaban.

KEY WORDS: rivaroxaban; degradation impurity; synthesis

£ b ¥E (rivaroxaban, 1), B i % N FE i %
(Xarelto), tbZ4 N 5-E-N-(((58)-2-4-3-(4-(3-4
AR N TR -4 5 ) 8 )- 1,350 Ak R -5 ) P36 ) 1y - 2-
R, A2 FEEA A flsRA: A &) F 2008 FEHCE
il (%) B Xa PR35, B TR Aa 9T % 2K
Pk g VR U0 PR T T 2 5 T R
SN B AR S B TR M ot AR i ot A (6 R D,

BT SCHR RIS [ R I BEA il T 2 i 2,
F B AT IR L 4-(4-5FE 2K FE)-3 - 1) ki A1
2-[(2S)-2-H 4 £ Jot B H 2R )-1H- 57 5] W -1,3-(2 H) -
TR A ERTY, B R DA 4-(4- R I )-3 -0 ik
AR ARG A e JEORHS), i — R A4k 2 B i 2%
BRNFIDIE . FIARID P 5 RL 2 e A A7 72 h
TR PR A, 75 T2 5 A e A A 2 i)
T RIS B Bl 2 2 RN R 24 1 R =
WEFE, HisE T 3 A FEEREMEARC, e 5N
5-5F-(2-F2H-3-N-((4-G-FA AR bk -4-F5) R I H 3L )
PR HE 2- R BE L (4 A)s (2-(4-(2-F8 3E-3-(5-
SR Wy -2 FY Pk Jhig 5 ) T e 6 ) R R 2 ik ) £ 4L Ok ) &

fEHEN: BZ3EWM, %, wmt Tel: 17607321700

-700 - Chin J Mod Appl Pharm, 2017 May, Vol.34 No.5

FR(Z4 i B). 5-3-(2-F23E-3-N-(5- S ey -2- F Ik i
FE)-((4-(3-FAUAR ) IR -4- 5 ) 6 L ) B 5t ) P ) M Wy (3%
Jii C)e

N T RIS UL 25 AT B AR ], AR
FAMT LR 3 MEMEET. DRRIPEE 1 Ak
RIERL, 72 65 C N 5 A EMER AT SOV 13 3
BT Ae F4F A TEVK LR FIERTR (I FH R R AEK
fil S VAT RN AT Bo A2 A R B 1A R 4%
DL 1.

KT C G AW S CHk[12], BA
5-GmE Wy -2- R A s IR k), 5 S0 R A
A BTG B R A 3, A AR 3 TEBR RN I 1
TSR A KRERR, REHFRIHRRE C,
SIS R AT ETF R4, RN 76.7%. =TF C
(1) BB 22 LI 2.

1 XE5EH

Bruker AVANCE-500 %R L 9R1X (Bruker 2
"], TMS AWR, LA CDCL; 85X DMSO
W) RY- T 290 A R R i s ) ),

E-mail: pengjiaxun@sina.com

p E AR 2525 2017 4E 5 H 58 34 555 5



TFE T RERIE; MERCK 15 S0BUF 0 18 43 (4 ]
BRI A F]); 2 O R A R OB IR IR (5 S i
FEAG T ): Agilent 35T 35 FH B8 DU A A BT 154 (35 1]
Agilent A 7]); Model 341 Jig 4% (3% [ Perkin elmer
Aw]); S5 BT R A e T A A4l

o 0
/_( >\\o ! s cl
o N N
\ / \)\/NN
1 0
THF, 65 ‘C | LiOH
0
~ C on o s~
__/ NN
A 0
80% CH,COOH, 70 C | 37% HCI
OH
e}
:§ OH . S Cl
O HN NH
\_/ \)\/NN
B 0

1 AT B &R

Fig. 1 Synthetic routes of impurity A and impurity B
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BARSE]: 6.3 min]. LC-MS(m/z): 409.9[M+H]";
'"H-NMR(500 MHz, C3D¢0)3: 3.11~3.16(m, 1 H),
3.22~3.27(m, 1 H), 3.44~3.55(m, 2 H), 3.68(t,
J=5.0 Hz, 2 H), 3.98(m, 3 H), 4.12~4.19(m, 2 H),
5.05(s, 1 H), 6.66(d, J=8.5 Hz, 2 H), 7.05~7.08(m,
4 H, Aromati), 7.60(s, 1 H), 7.91(br s, 1 H);
BC-NMR(125 MHz, C3D¢0)8: 44.4, 47.9, 50.1,
64.0, 68.3, 68.4, 112.5, 126.9, 127.2, 128.5,
128.6, 129.1, 130.8, 133.2, 139.7, 147.9, 160.8,
166.3.
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3.33~3.44 (m, 3 H), 3.54~ 3.66(m, 2 H),
3.79~3.80(m, 1H), 4.62~4.63(m, 1H), 5.12(s,
1 H), 5.57(s, 1H), 6.44~6.70(m, 4 H, Aromati),
7.15(s, 1 H), 7.78(s, 1 H), 9.01(s, 1 H); *C-NMR
(125 MHz, DMSO-d;) 8: 42.1, 47.6, 48.9, 63.5,
67.5, 71.3, 112.5, 118.3, 119.3, 125.9, 128.1,
128.3, 128.5, 133.2, 138.5, 154.1, 160.8, 171.5.
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