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2D LC-Q TOF MS

YIN Kang-ming, HAO Jun—ju, LU Yu-ting, SONG Min, HANG Tai—jun"

(Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009, China)

Abstract Objective: To identify the related substances in desloratadine using two—dimensional liquid
chromatography—mass spectrometry (2D LC-MS) technology. Methods: A Waters Symmetry Cs column (250 mm x
4.6 mm, 5 pum) was employed. The mobile phase A consisted of a mixture containing 1% triethylamine and
10 mmol * L' potassium dihydrogen phosphate solution adjusted to pH 2.0 with phosphoric acid, acetonitrile, and methanol
(80 : 10 : 10), while mobile phase B contained 1% triethylamine, 10 mmol * " potassium dihydrogen phosphate solution
(pH adjusted to 2.0 with phosphoric acid), acetonitrile, and tetrahydrofuran (30 : 70 : 5). A linear gradient elution was
used for the first—dimension liquid chromatography separation of related substances in desloratadine. Individual
separated components were captured through a multi-channel switching valve into retention vessels, then

transferred to a Thermo BDS Hypersil C;g column (100 mm x 4.6 mm, 3 pm). After a second—dimension gradient
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elution with a mobile phase composed of 10 mmol * L' ammonium acetate solution and methanol to achieve rapid

desalting, electrospray ionization positive ionization—quadrupole—time—of—flight high—-resolution mass spectrometry

was employed to measure the accurate masses and elemental compositions of parent ions and their daughter ions

of the related substances. Structural identification was achieved through spectral analysis. Results: Under the

established analytical conditions, desloratadine and its related substances were well separated. A total of 12 related

substances were detected and identified in desloratadine and its stressed degradation samples. Among these 12

degradants, three were known impurities, while the others are newly identified impurities. Conclusion: 2D LC-MS

can effectively provide specific identification of desloratadine’s related substances under non—volatile mobile phase

separation conditions. The findings from this study serve as a reference for controlling the quality of desloratadine.

Keywords: desloratadine; related substances; structural identification; stressed degradation; 2D LC-Q TOF MS
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Fig.2 LC-UV chromatograms of desloratadine and its stressed samples test solutions
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Tab.1 Mass balance of desloratadine and its stressed test solutions

KR (undamaged ) 1.095 55635 34772 249 3.18x 10 1.00
FRIEIR Cacidic ) 1.129 53 649 38320 833 3.39x 10 1.06
AR (alkaline ) 1.065 48 686 34776 259 3.26 x 10 1.02
SRR Coxidative ) 1.075 5790279 35113886 3.27x 107 1.03
AR ( thermo ) 1.058 610 895 33 565 682 3.17x 107 1.00
HEIEAEIR (photolytic ) 1.079 468 803 35248 415 3.27x 10 1.03

32 ARYImSi e 3 3 b S TR A B 2 T S o Y BT AR 1Y

K 2D LC-Q TOF MS il E &4 KW AR X0 HT, S e 4 T84 W R IS5 U, 45 L I
TN T TR R B A ER B TR AL, O 2 8 3 FIK 4,

x2 WEFEMEFXYERL 2D-LC-Q TOF MS XELR
Tab.2 Related substances identified in desloratadine by 2D-LC-Q TOF MS

Y BEE . B iz [ b 3
(No)  (parention)ms ™™™ Cionformula)  (diff) ( product ion ) m/z P i)
API 3IL1310 9.535  CioHaCINS 22571 294.1037.280.088 1.259.135 6.247.138 2 280 API
I 2771699 5010 CiHuNs' 1082 260.143 6.248.143 5.245.120 5 283 Pr
1 3BLI372 9336 CiHuCIFN,' 1511 311.1315.294.1046.282.104 9. 259.136 2 72 Pr
m 31310 10372 CioHaCINS 0965  294.104 6.282.105 3. 259.1360 270 PuDr
v 3550804 10.565  CisHauBrNy' 5070 338.054 1,326,053 9.259.135 8.258.128 3 280 Pr
VI 383.1521 31819 CuHuCIN,OS 8877 337.1099.294.1062.267.081 5.259.136 3 277 Pr
1 3271259 11612 CoHxCIN,O®  —0.092  310.123 6.294.1047.280.089 0.259.135 5 279 Dr
2 339.1259  13.027  CuHaCINO'  —1770  311.1297.294.103 2.282.104 2. 259.133 6 267  Dr
3 337.0738 13426 CuHuCIN:O,° 0059 320.0720.302.102 8.292.071 0 277 Dr
4V 3001153 13.605  CioHyCINS 0.550  292.0882.280.088 1,257.121 4.245.120 7 276 Dr
5 3270895 14359 CuHCINOS  0.061  294.068 7.282.068 6.247.099 6 281 Dr
6 3110046 14704 CuyHCIN,OT 0161 282.069 6.247.098 6.246.089 7.214.043 0 220 Dr
7 323.0046 15849  CuHCIN:O'  —1.176  306.0919.291.069 2.228.055 3.214.044 1 278 Dr
8/ VI 3391259 16768  CoHxCIN.O*  —0.796  311.1309.294.104 0.282.103 4.259.134 4 278 Dr
9 353.01415  17.031  CyHuCIN,O' 2322 311.1308.294.103 7.259.133 9. 258.126 5 279 Dr
10 339.0805 29451  CoHeCINOS  —0.324  322.0880.307.0623.294.068 1.281.0605.267.083 1 301 Dr
1 3070097 30215 CiHiCINS S1758  292.0763.291.069 4.290.074 4.271.122 8 302 Dr
12 383.0521 32914 CuHuCINOS' 1462 337110 1.294.1040.282.104 2, 259.136 7 281 Dr

1 (note ): Dr. [&f#A F4 5 ( degradation related substance ); Pr. 12545 JeW T ( process related substance )
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Fig. 5 Fragmentation pathways of desloratadine and its typical known related substances [M+H]" ions
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Fig. 6 Fragmentation pathway of related substance 3 [M+H]"ion
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