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Structural Analysis Method of Erectile Dysfunction (ED) Medication
and the Analog Compounds Using Product Ion Spectra Matching

HmEYo DATE, Savaka IHARA, MAasAHIRO TErRAUcCHI, Kivosur ARAI and TAKESHI MATSUO®

In this study, we analyzed product ion spectra of ED medications and the analog compounds acquired
by measurement of LC-MS/MS and then elucidated product ions for characterizing basic structure and
substituent of these compounds. As a result, we estabulished that systematic analysis to estimate chemical
structures of the ED medications and the analog compounds.
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Table 1 Intended ED Medicationand the Analog
Compounds

Components Name
Sildenafil
Vardenafil
Methisosildenafil
Homosildenafil
Hongdenafil
HydroxyHongdenafil
Tadalafil
Aminotadalafil
Thiosildenafil
HydroxyHomosildenafil

Appropriate sources

National Institute of Health Sciences

Toronto Research Chemicals Inc.

Santa Crus Biotechnology,Inc.

(2) ZofhiE
A% ) — )V K 0N # 8 K& SIGMA-ALDRICH Inc. 3
HPLCH %, 7t b= U nid, BEFS (B) 8
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Table 2 LC-MS/MS Conditions for Acquiring Product Ion Spectra

HPLC Conditions

Device

Column

Flow rate :0.2 mL/min
Column Temp.  :40°C

Inj. Volume ‘1 uL

Mobile phase

:Agilent 1100 (Agilent Technologies)
:Phenomenex Mercury MS Luna® C18(2.0x10 mm, 3 pm)

:S0l.A:H20 containing 5 mmol/L. CH3COONH4

:S0l.B.:CH3OH/CH3CN(1:1) containing 5 mmol/L. CHsCOONH4
Gradient profile :A:B (80:20)—5 min—A:B (5:95) (Hold 3 min)

MS/MS Conditions

Device

:API 3000 (AB SCIEX)

Ionization mode :ESI (Negative and Positive)

Scan type

‘Product ion scan

Ion spray voltage :4500 eV (Negative) and 5500 eV (Positive)

CE voltage
Ion souce temp. :400°C

+20eV,+£35eV,£50eV

(The other conditions were values of each device.)
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Fig. 1 Structures and Product Ion Spectra (Neg. mode) of Sildenafil and the Analog Compounds
@ : Sildenafil, @ : Homosildenafil, ® : HydroxyHomosildenafil, @ : Methisosildenafil,

® : Vardenafil, ® : ThioSildenafil
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Fig. 2 Structures and Product Ion Spectra (Pos. mode) of Sildenafil and the Analog Compounds
@ : Sildenafil, @ : Homosildenafil, ® : HydroxyHomosildenafil, @ : Methisosildenafil,

® : Vardenafil, ® : ThioSildenafil
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Fig. 3 Structures and Product Ion Spectra (Neg. mode) of Hongdenafil and HydroxyHongdenafil
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Fig. 4 Structures and Product Ion Spectra (Pos. mode) of Hongdenafil and HydroxyHongdenafil
(D : Hongdenafil, @ : HydroxyHongdenafil
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Fig. 5 Structures and Product Ion spectra (Neg. mode) of Tadalafil and Aminotadalafil
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Fig. 6 Structures and Product Ion spectra (Pos. mode) of Tadalafil and Aminotadalafil
@ : Tadalafil, @ : Aminotadalafil
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