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Determination of Reference Standards of Four Moxifloxacin Hydrochloride Impurities by Quantitative

Proton Nuclear Magnetic Resonance

HE Yu, ZHANG Yajun, XIE Jingxin, WANG Qing, SHAO Changjun, SUN Huimin, LU Yong*, WU Xianfu"
( National Institutes for Food and Drug Conirol, Beijing 102629, China)

ABSTRACT: OBJECTIVE To establish a quantitative proton nuclear magnetic resonance (qHNMR) method for determination of
the reference standards of moxifloxacin hydrochloride impurities A, B, C and D. METHODS Proton nuclear magnetic resonance
('H-NMR) spectra of four reference standards of impurities were obtained in dimethylsulfoxide-d, ( DMSO-d, ) or chloroform-d
(CDCl,) using a nuclear magnetic resonance spectrometer. The internal standard was 1,3 ,5-trimethoxybenzene. All 'H-NMR spectra
for quantitative analysis were measured with noesyigldld pulse sequence using the following experimental parameters: 32 number of
scans (NS), relaxation delay time (D1) of 30 s, 25 C testing temperature. RESULTS The quantitative peak signals of four moxi-
floxacin hydrochloride impurities and 1, 3, 5-trimethoxybenzene were well separated on ' H-NMR spectra, and the linear relationship
was good within the linear range (1> >0.999 4). The injection precision and repeatability of the method were good. The contents of
four reference standards of impurities determined by gHNMR method were basically consistent with those determined by mass balance
method. CONCLUSION The established qHNMR method is accurate, reliable, simple, fast, which provides a new way for content
determination of these impurities and can also be used as a mutual verification method for the calibration results of these reference sub-
stance by the mass balance method.

KEY WORDS: quantitative proton nuclear magnetic resonance; moxifloxacin hydrochloride impurity; reference standard; character-

ization; content determination
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Fig. 1 Chemical structures of moxifloxacin hydrochloride impurities A — D
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Fig.2 'H-NMR spectra of moxifloxacin hydrochloride impurities A =D
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Tab.1 TI of moxifloxacin hydrochloride impurities A — D and

the internal standard

Impurity/internal standard ) T1/s
A 7.78(d,1H) 3.01
B 7.48(s,1H) 1.92
C 7.78(d,1H) 3.52
D 7.42(s,1H) 1.78
1,3,5-Trimethoxybenzene 6.10(s,3H) 2.99/4.22
3.4.2 (AR BURE AR FE T2, 17 30

B A B R, 12 2. 27 T AR R S
TE 6 W, TR RS P Y R 2% i A B C F1 D 1y

FE i B 05 PR A S 0 T R LU AL %) R X s o
2 (RSD) (n=6) 4 %% 0.08% .0.31% .0.16%
F10.68% .

K2 HBEBDIELMA~DHEFEITESLETHE
Tab.2 Regression equations and linear ranges of moxifloxacin

hydrochloride impurities A — D

Impurity Regression equation r? Linear range
A Y=0.123 9X +0. 008 6 0.999 6 1.11 -12.16
B Y =0.104 3X +0.007 6 0.999 6 1.10 -12. 10
C Y =0.137 8X +0. 006 6 0.999 4 1.29 -14.22
D Y =0.1354X +0.003 4 1.000 0 1.11 -12.20
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Tab.3 Contents of moxifloxacin hydrochloride impurities A — D
Content/ % Average RSD
Impurity
1 2 3 4 5 6 /% /%
A 98.36 97. 49 97.73 96.37 99. 01 97.55 97.75 0.91
B 88.24 87.40 87.32 87.16 88.26 87.78 87.69 0.54
C 101.23 99. 55 100. 81 99. 87 101. 07 100. 31 100. 47 0. 67
D 97.58 98.58 98.29 98.38 97.89 98. 66 98.23 0.43
3.4.4  FRUEMERE BOREARIRC2.1UTIUR 5 2.
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WLAE B S/N =250 1112 Eh RSP Vb AL A4
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GE(%) = (100% - TIEKEMES - I
A% ) x HPLC 4l ~n(2)

R4 TEH#HIREAE % (qHNMR) 5 T 87 % & £
RER
Tab.4  Determination results of qHNMR and mass balance
method
Content/ %
Impurity
qHNMR Mass balance method

A 97.75 98.24

B 87.69 88.82

C 100. 47 99. 60

D 98.23 98. 89
4% #®

FES T Eh AR B PG Vb R ORI A A (B C
1D 5 19 qHNMR 3% 120735 B AR R 8 ) e 2
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