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HPLC gradient elution method for the determination of
the related substances in cefpiramide sodium
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Abstract Objective: To establish an HPLC gradient elution method for the determination of the related
substances of cefpiramide sodium, and to identify the key related substance I. Method: The HPLC method
was carried out using a ZORBAX SB-C,; column ( 4.6 mm x 250 mm, 5 wm ) ; Mobile phase A was 0.03
mol * L' Potassiumdihydrogen phosphate solution ( adjust pH to 7.5 with Sodium hydroxide ) , mobile phase B

was acetonitrile; The column temperature was 35 °C and the detection wavelength was 254 nmj; the flow rate was
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1.0 mL * min"". The LC-MS method was carried out using an XDB—C 4 column ( 4.6 mm x 50 mm, 1.8 pum ) ;
Mobile phase was 0.03 mol * "' ammonium formate solution ( pH6.5 not adjusted ) —acetonitrile (90: 10 ) ; The column
temperature was 30 °C and the detection wavelength was 254 nmj the flow rate was 0.4 mL * min™'. An electrospray
ESI ion source was used to detect ESI(+ ), the drying airflow rate was 10 L+ min™', the drying gas temperature was
340 °C, and the sprayer was 275.8 kPa. Results: Between cefpiramide sodium peak and its related substances
could be isolated. The good linear range of cefpiramide was 1.31-41.98 mg * mL™ ( R’=1.000 ) , LOQ and LOD were
2.6 ng and 0.8 ng respectively. LC—MS was used to identify that the related substance I was isomer of cefpirmide
sodium, and the structure was confirmed by synthetic method. The 7-side chain chiral atoms changed from R type
to S type. Conclusion: The method is rapid and accurate. The separation of the starting materials, intermediates

and main peaks, starting materials and intermediates is better than the existing standard method. It can be used for

the detection of related substances of cefpiramide sodium, which is a powerful supplement to the present method.

Keywords: cephalosporin antibiotics ; cefpiramide sodium ; impurity ; isomer; LC—MS; structure identification
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Fig. 1 HPLC chromatograms of mixed solution of cefpiramide with
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Fig.2 HPLC chromatograms of mixed solution of cefpiramide with raw materials, intermediates and the related substances
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Tab.2 The result of 'H-NMR of the related
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CES7/ | kAL
A (related substance I ) ( cefpiramide )
(proton AR KA AR KA
position ) d (hydrogen split and d (hydrogen split
number ) and number )
22-CH;4 2.25 s,3H 2.26 s,3H
4-H 3.60~3.78 dd, 2H 3.53~3.70 dd,2H
—-NCH; 3.94 s, 3H 3.93 s, 3H
3-CH, 4.21~4.38 dd, 2H 4.20~4.35 dd, 2H
6-H 5.06 d, 1H 5.00 d, 1H
10-H 5.59 s, IH 5.69 d, 1H
7-H 5.60 d, 1H 5.74 dd, 1H
21-H 6.25 s, IH 6.28 s, IH
12-H, 13-H  6.72 d,2H 6.74 d,2H
14-H, 15-H  7.23 d,2H 7.25 d,2H
18-H 8.26 d, 1H 8.29 s, IH
7-NH 9.29 d, 1H 9.34 d, 1H
19-CONH 11.08 d, 1H 11.11 d, 1H
-COOH 12.14 brs, IH 12.19 brs, 1H

T (note ) : 2.50 ppm IR UR DMSO KR B i T{5 %, d3.36.9.45
A FRFEFTF 16 (2.50 ppm peak for the residual proton signal of deuterium
DMSO, d3.36.9.45 were hydroxyl proton peak )

AR S
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