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Identification of the related substances of compound tazarotene and
clobetasol propionate ointment by LC-MS techniques
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Abstract Objective: To develop LC—MS methods for identification of the related substances of compound
tazarotene and clobetasol propionate ointment, and provide a reference for its quality control. Methods: The
separation was performed on a Phecda C;5 column (4.6 mm x 250 mm, 5 um ) by linear gradient elution using
0.1% ammonium acetate/0.2% formic acid buffer solution-methanol-acetonitrile ( 70 : 21 : 9 ) as mobile phase A

and methanol-acetonitrile ( 70 : 30 ) as mobile phase B. The detection wavelength for clobetasol propionate and
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tazarotene were 240 nm and 325 nm, respectively. The exact mass and elemental composition of the parent ions of

each related substance were determined by high resolution TOF/MS operated in electrospray positive mode, triple
quadrupole tandem mass was employed for the product mass spectra determination, and the structures of the related
substances were analyzed and identified. Results: The principal components of compound tazarotene and clobetasol
propionate ointment, tazarotene, clobetasol propionate and its related substances were adequately separated under
the established conditions. Twelve related substances were detected and identified, seven of them were related
to tazarotene, the others were the related substances of clobetasol propionate. The related substances 2,5, 6, 8,
9, 11 and 12 were identified as tazarotene sulfoxide, tazarotenic acid, tazarotenic acid methylate, betamethasone
17—propionate, clobetasol, betamethasone 21—propionate and 17 ac —spiro compound, respectively, all of which are
known related substances, and the unknown related substances 1, 3, 4, 7 and 10 were identified for the first time in
this paper. Conclusion: The developed LC—MS methods are effective for the separation and identification of related
substances of compound tazarotene and clobetasol propionate ointment, the identification results provide references
for its quality control.

Keywords: tazarotene; clobetasol propionate; tazarotenic acid; active metabolite ; retinoids ; glucocorticoids;

related substances ; structure identification ; LC-MS
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E2 EFILFITRBREFEMERETR LR EFLEFRNESIRERIERE (325 0m )

Fig.2 HPLC chromatograms of compound tazarotene and clobetasol propionate ointment and its forced degradation solutions ( 325 nm )
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Fig. 3 HPLC chromatograms of compound tazarotene and clobetasol propionate ointment and its forced degradation solutions ( 240 nm )
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Tab.1 The structures of the related substances of compound tazarotene and clobetasol propionate ointment identified by LC-MS

X [M+H " 4 /min B (E= R BT 3l
(related substance ) (m/z) (ion formula ) (diff ) ( product ions ) m/z (origin )
1 354.116 3 7.6 CaoHyoNO,S* 1.32 322,310,294 Dr
2 368.1326 10.0 Co H,,NO,S* 2.99 340,308, 280 Dr, Pr
3 404.108 7 14.7 Gy H,;CINO,S” 1.24 368,340,322, 308 280 Dr
4 398.142 3 15.7 CpH,,NO,S* 0.70 324,294 Dr, Pr
5 324.105 1 17.6 CoHsNO,S* 0.50 308,294 Dr
6 3381216 29.3 CapHoNO,S* 2.04 322,308,290 Dr, Pr
FLE T (tazarotene ) 352.137 5 34.9 C, H,NO,S* 257 324,294 -
7 388.112 1 40.7 G, H,,CINO,S" 3.08 352,324,294 Dr
8 449.2347 7.8 C,sH,,FO,* 2.92 373.355.337.301.,278.263 Dr
9 4111727 9.0 C,H,0CIFO," 1.57 373.337.319.301,283,241 Dr
10 449.233 8 9.5 CosHy O, 0.77 355.337.279.133 Dr
11 449.233 2 10.7 CosHy O, 0.49 411,355,337.309.,279, 171 Dr
R AR 467.200 6 14.1 C,sHyCIFO4" 2.40 373.355.279.319.263 -
( clobetasol propionate )
12 449.189 6 16.0 CysH,, CIFO,* 1.49 429 .411,393.265.173 Dr

1 (notes ): “Pr” T 2545 KW ( process related substance ); “Dr” B A S48 ( degradation related substance )

0
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Fig.4 Chemical structures of the related substances 1-12 of compound tazarotene and clobetasol propionate ointment
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Fig. 5 MS/MS spectra of tazarotene and its known related substances
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Fig. 6 MS/MS fragmentation pathways of tazarotene and its known related substances
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Fig.7 MS/MS spectrum and fragmentation pathways of [ M+H ]*ions of related substance 1
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Fig. 10 MS/MS spectrum and fragmentation pathways of [ M+H ]*ions of related substance 7
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