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Identification of impurity profile in tinidazole glucose injection by
UPLC-MS
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Abstract: Five components in the impurity profile of tinidazole glucose injection were detected and identified
by UPLC-Q Exactive quadrupole-electrostatic field orbitrap high resolution mass spectrometry, in combination
with retention time references, organic reaction mechanisms and UV spectral analysis. They are 2-methyl-5-nitro-
imidazole (impurity 1), 5-hydroxymethylfurfural (impurity 2), 1-(2-(ethylsulfonyl)ethyl)-2-methyl-4-nitro-1H-Im-
idazole (impurity 5), 1-(2-(ethylthio)ethyl)-2-methyl-5-nitro-1H-imidazole (impurity 6) and 1,4-di-N-oxo0-2-methyl-
5-nitro-1H-imidazole (impurity 8) respectively, of which impurities 6 and 8 are identified for the first time. These
results and detection methods are useful for monitoring the manufacturing process and quality control of tinidazole
and glucose injection solution.
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Figure 2 Impurity profile of tinidazole glucose injection
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Figure 3 UPLC-UV chromatogram of tinidazole and glucose

injection

FNO, JE A AERE Fr 82.053 13 [M-NO, ], Ji itk 24 gt i
LB 4o AR TR AE S DA K 2k R R E 7, 48
IR 1y 2- -5 e ke

G5 G S ) O AR S e 4 R, AR T L AR AL L IR
W IR 25 PF T 2 1) S0 2 10, R o A T Bl IR S 56 1)
Pk i R e, & T A B FA 8, = i 0 T R T BRI
W R HLL T 58 A A R B AR A 1, G AR R AL
HEM . 5 R H 3 ] (-SO,-, B3 AH AR 7 F 3L 7
Bl SIS R S R E LA H T, AR a-BR 6
TrhaE A, H: 45 40 5 LA AN o-C 38 22 B-C k1
HONBG, ERART1S 5 2053 GUP i B);
7E310 nm ~, 9B e ss . Az L] L 5
+

H*
NO,

—_—

N
I
O2NIE)\

m/z 128.045 15

e
B

m/z 82.053 13
Figure 4 Fragmentation pathway of impurity 1 [M+H]" (m/z
128.045 15) ion

Table 1 Impurity structures identified in tinidazole and glucose injection by UPLC-MS/MS

Impurity ta Parent ion formula Deviation

Product ion

Chemical struct Origi
No. /min (Exact mass) (ppm) (m/z) ermical structure migin
1 2.95 C,H(N,0," -0.101 82 [I{I A degradation impurity
(128.045 15) O,N N)\ of tinidazole
H
2 3.27 C¢H,0," 6.371 109, 81 M A degradation impurity
(127.038 20) OHC/Q\/OH of glucose
5 4.43 C¢H,)N,O,S" -1.948 128, 121 Q o A process impurity of
(248.067 82) [N/\/S(/ tinidazole
ON N/)\
6 5.86 C¢H,)N,0,S" 0.006 215, 110, 82 N\ A process impurity of
232.073 32 BN tinidazole
( ) ON"N
O
7
S
8 9.60 C,HN,0, 4.523 144, 141, 126, -0 A degradation impurity
(159.012 63) 112,99, 84, 57 [I:i\ of tinidazole
O,N" "NH
At

(0]
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Figure 5 Proposed formation mechanism of impurity 1
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Figure 8 Proposed formation mechanism of impurity 5
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Figure 9 MS/MS spectra of impurity 6 [M+H]" (m/z 232.073 32) ion and its fragmentation pathways
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