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Structural identification of the related substances of fusidic acid by LC-MS

LIANG Fangmei, NI Yueling, WANG Lu, HANG Taijun, SONG Min "
Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009, China

Abstract To identify the related substances of fusidic acid by LC-MS, separation was performed on an Agilent
Extend-C,5 column(150 mm x 4.6 mm, 3.5 wm) by linear gradient elution with a mobile phase consisting of
methanol, acetonitrile and formic acid. Electrospray positive ionization high resolution TOF/MS was used for the
determination of the accurate mass and elemental composition of parent ions of the related substances; triple qua-
drupole tandem mass was employed for the mass spectra determination of the product. The structures of the related
substances were then figured out through the elucidation of the fragment ions. Fusidic acid and its related sub-
stances were adequately separated under the established HPLC conditions. Nineteen major related substances of
fusidic acid were detected and speculated by hyphenated techniques. Eleven of them were recorded in European
Pharmacopoeia, while the others have not been previously reported. The established LC-MS method is effective for
the separation and identification of the related substances of fusidic acid and the results are useful for its storage

conditions and quality assurance.

Key words fusidic acid; related substances; degradation products; structural identification; LC-MS
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Figure 1 Chemical structure of fusidic acid
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Figure 2 LC-MS chromatograms of fusidic acid and its typical stress
solutions

a:DAD chromatograms of acid stress solutions;b:TIC chromatograms of
acid stress solutions; ¢c; DAD chromatograms of active pharmaceutical
ingredient ( API) ;d:TIC chromatograms of API
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Figure 3 HPLC-UV chromatograms of fusidic acid and its stress solu-
tions

a:0. 1% Reference solution;b: API; c: Acid; d: Alkaline; e ; Oxidation;
{: Photolysis ; g : Thermal ; h : Mixture of reference RSs (A—M)
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Table 1 Structures of the related substances (RSs) identified by LC-MS of fusidic acid

RS [(M+H]*/ .
) . . tg/min Ton formula Dif. Product ion(m/z) Origins
(EP 9.0 impurity) [M+NH,]*(m/z)
1(A) 568.382 8 4.3/4.5  CyHyOgNH,*  2.87 491,473 ,455,437,429 Dr
2 584.377 0 4.7 CyHyO,NH, *  3.95 507,489,471 ,281 Dr
3 584.377 3 5.1 Cy HggOgNH, * 3.60 507,489,471 ,281 Dr
4(B) 550.372 6 5.9 CyHiO,NH, * 2,31 473,455 437,261,247 Dr
5(C) 550.372 7 6.7 CyHyO,NH, * 2,07 473,455 ,437,261,247 Dr
6(D) 550.373 2 7.2 CyHgO,NH, * 117 473,455,437 261 247 Dr
7(F) 548.359 6 7.5 CyHO,NH, * 2,74 489 471,453 435,417,351 -
8 550.374 1 7.7 CyHiO,NH, *  —0.62 473,455 ,437,261,247 Dr
9 550.374 3 8.0 CyHigO,NH, *  —0.93 473,455 ,437,261 247 Dr
10 534.376 9 9.1 Cy HygOgNH, * 3.89 475,457,439 ,421,393 Dr
11(G) 532.361 9 9.9 CyHyO NH, * 2,53 455,437,263 Dr, Pr
12 457.331 6 10.0 CyoH,, 0, H 0.59  439,421,393,351,299 281 Dr
13(H) 532.362 1 10.3 CyHOGNH, * 2,23 455,437,263 Dr,Pr
14(1) 475.341 9 1.8 CyoHyg OsH* ~0.19 457,439 421 263 Dr,Pr
API 534.378 6 12.4 CyHuO NH, *  0.63 475,457 ,439,421 263 API
15 489. 356 6 13.8 CyHygOsH™ 2.88 457,439,421 ,263 Dr
16 457.331 1 15.3 CpoHy O, H 0.22 439,421,393 ,351,297 279,263, b
217,199 ,95

17(K) 457.331 1 15.8 CyoH,, 0, H 0.26  439,421,393,351,297 279 263 Dr, Pr
18(L) 516.367 8 16.8 CyHOsNH, * 1,16 439 Dr
19(M) 518.382 8 19.7 CyHgOsNH, * 2,39 441 Pr

Pr:Process related substance ; Dr:Degradation product
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Figure 4 Chemical structures of the related substances (RS 1-19) of fusidic acid
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Figure 5 MS/MS spectra of fusidic acid and its impurity reference substance APl (m/z534) ,1 (m/z568) ,4=6 (m/z548) ,11 and 13(m/2532) ,

14 (m/z475) ,17(m/z457) ,18 (m/z516) ,19 (m/z518)

m/z 439




5549 5 3 ] QT 45 P HBAT S Y - I 25 M 2 5 327

m/z 455  omiz437

4 m/iz550 sz473

m/z261 m/z 247

+ m/z439 + m/z421 + m/'z263

m/z279

+

Figure 6 MS/MS fragmentation pathways of the product mass spectra of [M +H] * or [M + NH, ] * ions of fusidic acid and its typical RSs
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Figure 7 Extracted ion chromatogram of m/z 584.379 3 and inferred structures

Figure 8 MS/MS spectrum and fragmentation pathways of the product mass spectrum of [ M + NH, ] *
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Figure 9 Extracted ion chromatogram of m/z 550. 378 4 and inferred structures
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Figure 10 MS/MS spectrum and fragmentation pathways of the product mass spectrum of [ M + NH, ] * ions of RS 8
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Figure 11  Extracted ion chromatogram of m/z 534.378 9 of RS 10
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Figure 12 MS/MS spectrum and fragmentation pathways of the product mass spectrum of[ M + NH, ] * ions of RS 10
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Figure 13  Extracted ion chromatogram of m/z 457.331 2 and inferred structures

439

95

299
g
159 189 00

421
I -h
o3 11” 253 281 351
XI 39 <
I 1 l I
Mbad bl “ .
~=rrrrrrrrrrror ooy

ey

12 miz4sT =299

95

263 297
279

100 200 300 400

+ mz439 + m’z421 + m/z263

. m/z 281

Figure 14 MS/MS spectra of RS 12,16 and fragmentation pathways of the product mass spectrum of [ M + H] * ions of RS 12
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Figure 15 Extracted ion chromatogram of m/z 489. 357 5 and inferred structures
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Figure 16 MS/MS spectrum and fragmentation pathways of the product mass spectrum of [ M + H] * ions of RS 15
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Figure 17 Schematic representation of main RSs of fusidic acid and the stress conditions
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