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Separation and identification of related substances in cefetamet pivoxil
hydrochloride dispersible tablets by LC—-MS method

LI Dan—feng, YAN Qi—shuang, DENG Ming, ZHU Jian—ping

( Guangxi Zhuang Autonomous Region Institute for Food and Drug Control, Nanning 530021, China )

Abstract Objective: Separation and identification of the related substances in cefetamet pivoxil hydrochloride
by high performance liquid chromatography coupled with time—of—flight mass spectrometry ( HPLC-TOF/MS ).
Methods: To establish an HPLC-gradient elution method for the determination of related substances in cefetamet
pivoxil hydrochloride dispersible tablets, use a Cig( 4.6 mm X 250 mm, 5 pm ) column, with the mobile phase A
of 0.005 mol * ™" tetrabutyl ammonium hydroxide solution ( adjusted with phosphoric acid to a pH of 4.5 ) and the
mobile phase B of acetonitrile by gradient elution programme, and with a flow rate of 1.0 mL * min™', at the detection
wavelength of 232 nm; An HPLC-TOF/MS system ( Cj5, 2.1 mm X 100 mm, 2.7 pm ) was performed by gradient
elution programme with the mobile phase A of 10 mmol * "' ammonium acetate and the mobile phase B of methanol—
acetonitrile ( 50 : 50 ) at a flow rate of 0.2 mL * min~'. The analysis was run with electric spray interface under the
positive ion mode within the mass range of m/z 100-1 200. Results: Each pair of adjacent peaks due to cefetamet
pivoxil and individual impurities can be well separated by using established HPL.C—gradient elution method. Ten
related substances of cefetamet pivoxil hydrochloride containing with cephalosporin mother nucleus ( 7-ADCA ) were
detected, three of them had been reported previously. I : ( pivaloyloxy ) methyl (6R, 7R ) ~7-( Z ) 2~ ( 2—aminothiazol—
4—yl ) —=2— ( methoxyimino ) acetamido ) —8—oxo-3-methyl-5-thia—1-azabicyclo[ 4.2.0 Joct—2—ene-2-
carboxylate; II: (6R,7R)-7-((Z)-2-( methoxyimino ) —2- ( 2—pivalamidothiazol-4-yl ) acetamido ) —
8—0x0-3-(( Z ) -styryl ) =5—thia—1-azabicyclo[ 4.2.0 ] oct—2—ene—-2—carboxylate; Il : (6R, 7R ) -
7-((Z)-2-( methoxyimino ) =2— ( 2—pivalamidothiazol-4-yl ) acetamido ) ~3—methyl-8-oxo—5—thia—1-
azabicyclo [ 4.2.0 Joct—2—ene—2-carboxylic acid; IV: (6R, 7R )-7-(( Z ) -2-(2—(( hydroxymethyl ) amino )
thiazol-4—-yl ) =2— ( methoxyimino ) acetamido ) —~3—methyl-8—oxo—5-thia—1-azabicyclo [ 4.2.0 ] oct—2—ene-2—
carboxylate; V: (6R,7S)-7-((Z)-2—(2-aminothiazol-4-yl ) —=2— ( methoxyimino ) acetamido ) ~3—methyl—
8—0x0—5-thia—1-azabicyclo [4.2.0] oct—2—ene—2—carboxylate; VI: (6R, TR )-7-((Z)-2—-( methoxyimino ) —
2-(2-((Z) -2~ ( methoxyimino ) =2~ ( 2— ( methylamino ) thiazol-4—-yl ) acetamido ) thiazol-4-yl ) acetamido ) —
3-methyl-8—oxo—5—thia—1-azabicyclo[ 4.2.0 ] oct-2—ene—2—carboxylate; VI: (6R, 7R )-7-((Z)-2-(2-
((E)-2-(2-aminothiazol-5-yl ) —2— ( methoxyimino ) acetamido ) thiazol-4—yl ) —2— ( methoxyimino )
acetamido ) ~3-methyl—8—oxo—5—thia—1-azabicyclo [ 4.2.0 ] oct—2—ene—2—carboxylate; Vll: (6R,7R)-7-((Z)-
2— (- methoxyimino ) —2— ( 2—pivalamidothiazol-4-yl ) acetamido ) —3—methyl-8—oxo—5~-thia—1-azabicyclo [ 4.2.0 ]
oct—2-ene—2—carboxylate; IX and X : (6S,7S)-7-((Z)-2-( methoxyimino ) —2—( 2— ((((4-((Z)-1-
( methoxyimino ) =2—((( 6R, 7R ) =3—methyl-8—oxo—-2— ( ( ( pivaloyloxy ) methoxy ) carbonyl ) —5—thia—1-azabicyclo
[ 4.2.0 Joct—2—en—7-yl ) amino ) —2-oxoethyl ) thiazol-2-yl ) amino ) methyl ) amino ) thiazol-4—yl ) acetamido )
—3-methyl-8—ox0—5-thia—1-azabicyclo[ 4.2.0 ] oct—2—ene—2-carboxylate ; Conclusion: The hyphenated LC-MS
method is useful for the identification of related substances in cefetamet pivoxil hydrochloride dispersible tablets. The

results obtained are referential experiences for the optimization of manufacturing process and quality control.
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Fig. 1 The structure of cefetamet pivoxil hydrochloride
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Fig. 3 Chromatograms of cefetamet pivoxil hydrochloride dispersible tablets under stressed conditions
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Fig. 4 LC-MS TIC profile of cefetamet pivoxil hydrochloride dispersible tablets sample
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Fig. 6 [ M+H ]* MS’ spectrum ( A ) and possible fragmentation pathway of peak 2( B )
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Fig.7 [ M+H ]* MS’ spectrum ( A ) and possible fragmentation pathway of peak 3( B )
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Fig. 10 [ M+H ]* MS’ spectrum ( A ) and possible fragmentation pathway of peak 7( B )
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Fig. 11[ M+H ]* MS” spectrum ( A ) and possible fragmentation pathway of peak 8( B )
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Fig. 12 [ M+H ]*MS’ spectrum ( A ) and possible fragmentation pathway of peak 9( B )
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