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Abstract: The study was aimed to identify the related substances of vortioxetine hydrobromide by hyphen-
ated techniques. The separation of the six related substances was performed on a Phenomenex Luna Phenyl-
Hexyl column (150 mm x 4.6 mm, 3 pum) by linear gradient elution of acetonitrile and ammonium formate
solution. Electrospray and atmospheric pressure chemical ionization were interfaced respectively with high
resolution Q-TOF/MS for the determination of the accurate mass and elemental composition of the parent ions of
the related substances, and triple quadrupole tandem mass was employed for the product mass spectra
determination. The structures of the related substances were identified through elucidation of the fragment ions.
Vortioxetine hydrobromide and its related substances were adequately separated under the established HPLC
conditions. Six major related substances were detected and identified for the first time. The data provides a
reference for optimization of the synthetic process and quality assurance of vortioxetine hydrobromide.
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Figurel Chemical structure of vortioxetine hydrobromide
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Figure 2 HPLC-UV chromatograms of vortioxetine hydrobro-
mide test and stressed solutions. a Blank; b: 0.1% Reference
solution; c: API; d: Acid; e Alkaline, f: High temperature; g:
Light; h: Oxidation. Peaks 1—6 represent six related substances
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Figure 3 Q-TOF/MS spectrum of vortioxetine [M+H] ™ (m/z

299) ion and its fragmentation pathways

Table1l Related substances identified in vortioxetine hydrobromide by HPLC-Q-TOF/MS.
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Figure 4 Q-TOF/MS spectrum of related substance 1 [M—H]™
(mV/z 185) ion and its fragmentation pathways
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“The accurate molecular formula could not

CHy

CHy |/
HOS ™ N N
CHy N “N- .
R ™o CH,
N
1 2 3 4 5 6
Compound /r'tnF;n : omnzflicl)gn Paz:ﬁvtz;on lon formula (p?)lrfn) Product ion (m/2) Origin
Vortioxetine 13.2 ESI* 299.157 4 CigH2N,S* 0.74 256, 193, 176, 162, 150, 120, 109 -
Impurity 1 32 ESI™ 185.027 7 CgHgO3S 0.26 121, 80 Acid
2 3.6 ESI 163.122 9 CioH1sN2" 0.35 120, 118 Acid, light
3 6.3 ESI 315.152 3 CigH23N,0S" 0.93 256, 242, 191, 148, 136, 120, 106 Acid, light, oxidation
4 13.9 ESI 299.157 4 CigH23N,S* 0.77 256, 193, 176, 162, 150, 120, 109 Acid
5 19.5 ESI 435192 1 CaeHa1N2S," 0.50 392, 349, 298, 286, 256, 242, 149, 119 Acid
6 275 APCI™ 380.056 6 CaoH20Ss ™ - 275 Acid
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Figure 5 Q-TOF/MS spectrum of related substance 2 [M+H]"
(m/z 163) ion and its fragmentation pathways
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Figure6 Extraction ion chromatogram of myz 315.152 3
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Figure7 Fragmentation pathways of [M+H] * (m/z 315) ion
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Figure 8 Q-TOF/MS spectrum of related substance 5 [M+H]*
(m/z 435) ion and its fragmentation pathways
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Figure9 Formation mechanism of related substance 6
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Figure10 MS/MS spectrum of related substance 6 M~ (nmvz 380) ion and its fragmentation pathways
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