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Abstract: Two pairs of cephalosporins isomers, including A;/A; isomer of ceftazidime
and Z/E isomer of ceftriaxone, were discriminated by electrospray quadrupole-time-of-
flight mass spectrometry (ESI-Q-TOF MS). In addition, the fragmentation characters

of cephalosporins were identified by ion trap mass spectrometry. The protonated ceftazi-
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dime is found to facilely undergo fragmentation via losing CO or CO, to afford the frag-
ment ions at m/z 440, 424 and 396; in contrast, fragmentation of its A; isomer readily
leads to the fragment ion at m/2z 313 via the ring-opening reaction initiated by the posi-
tive charge on the double bond. For the protonated ceftriaxone, the amide group is fac-
ile to interact with the oxygen atom of the oxyimino group wia an intramolecular hydro-
gen bond in the structure of the Z isomer, thereby its fragment ion at m/z 324 shows
high abundance. Whereas, there is an intramolecular hydrogen bond between the amide
group and the nitrogen atom of the oxyimino group in the structure of its E isomer,
which facilitates the loss of methoxyl group to form the fragment ions at m/z 293 and
m/z 112. These different fragmentation patterns can be used to discriminate the two
pairs of isomers. This work can also contribute to differentiation and characterization of
the potential isomeric impurities of cephalosporins.

Key words: ceftazidime; ceftriaxone; isomer differentiation; mass spectrometry; positive ions
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Table 1 Accurate mass measurements of ceftazidime and ceftriaxone
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424 424.0735 424. 0744 C1sHi1sNs Q58+ —2.1
396 396. 0787 396. 0795 Cis HisNs Os S + —2.0
277 277.0223 277.0212 CinHoN, 08, + 4.0
167 167.0278 167.0274 C;H;N, 0S8+ 2.4
SkfLfibBE As FHE - 547.1054 547.1064 Coa HpsNgO; S + —1.8
m/z 547 468 468. 0646 468. 0642 Ci7HisNs O7 S + 0.9
313 313.0598 313. 0601 Ci1Hi3N,O5 S+ —1.0
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126 126.0118 126. 0120 C,H,N3S* —1.6
PRl — 555. 0536 555. 0533 C1sHig N O7 S5+ 0.5
m/z 555 396 396. 0433 396. 0431 CieHiy N5 05 S, 0.5

368 368. 0479 368. 0482 CisHisNs O, S+ —0.8
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