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Table 1 The list of ED therapeutic agents and their derivatives.

No. Compound name Compound type Exact mass Cas.no Commercially available
1 sildenafil (2) sildenafil 474.58 171599-83-0 O
2 tadalafil (3) tadalafil 389.40 171596-29-5 O
3 vardenafil (4) vardenafil 488.60 224785-90-4 @)
4 dithiopropylcarbodenafil (1) sildenafil 498.22 2196244-90-1 O
5 aminosildenafil (YJ-07) sildenafil 405.15 31949-68-4 O
6 3,5-dimethylpiperazinyl dithio-desmethylcarbodenafil sildenafil 498.22 2086709-28-4 O
7 dimethyldithiodenafil sildenafil 484.21 2146091-79-2 O
8 dimethylthiocarbodenafil sildenafil 468.23 2146091-30-5 -
9 propoxyphenyl noracetildenafil sildenafil 466.27 147676-64-0 -

10 desmethylpiperazinyl propoxysildenafil sildenafil 406.13 - O
11 YJ-05 sildenafil 459.21 - O
12 isopropynortadalafil tadalafil 417.17 171596-30-8 O
13 Bisprehomotadalafil (isomer) tadalafil 825.30 1803592-02-0 O
Bisprehomotadalafil (isomer) 2170575-39-8 O
14 Bisprecyclopentyltadalafil tadalafil 865.33 - -
15 hydoxyhomosidenafil5) sidenafil 50460 139755854 o
16 homosildenafil sildenafil 488.60 642928-07-2 O
17 hongdenafil sildenafil 466.58 831217-01-7 @)
18 udenafil sildenafil 516.66 268203-93-6 O
19 aminotadalafil tadalafil 390.39 385769-84-6 O

20 pseudovardenafil vardenafil 459.56 224788-34-5 O

21 hydroxyhongdenafil sildenafil 482.58 147676-56-0 O

22 xanthoanthrafil others 389.40 1020251-53-9 O

23 norneosildenafil sildenafil 459.56 371959-09-0 O

24 nitrodenafil sildenafil 357.36 147676-99-1 O

25 thiodenafil sildenafil 490.64 479073-79-5 O

26 thioquinapiperifil others 448.58 220060-39-9 O

27 homothiodenafil sildenafil 504.67 479073-80-8 O

28 norhongdenafil sildenafil 452.55 949091-38-7 O

29 acetil acid sildenafil 356.38 147676-78-6 O

30 imidazosagatriazinone sildenafil 312.37 139756-21-1 @)

31 mutaprodenafil sildenafil 629.75 1387577-30-1 O

Table 2 The list of health supplement including therapeutic agents for ED and their derivatives.

TR e X1 %)
AEIA Az L sildenafil, tadalafil
BB —{#5  hydroxyhomosildenafil, tadalafil
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Fig. 1 Structures of ED therapeutic agent analogues (1) and (2)
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Fig. 2 LC chromatograms and spectroscopic data of dimethyldithiodenafil (1)
A: TIC and mass chromatogram at m/z 485.1 on LC-PDA-MS analysis
B: Chromatogram at 248 nm on LC-PDA-MS analysis

C: Mass spectrum of 1, D: UV spectrum of 1
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Fig. 3 LC chromatograms and spectroscopic data of desmethylpiperazinyl propoxysildenafil

(2)
A: TIC and mass chromatogram at m/z 407.0 on LC-PDA-MS analysis
B: Chromatogram at 296 nm on LC-PDA-MS analysis
C: Mass spectrum of 2, D: UV spectrum of 2.
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Fig. 4 TIC and mass chromatograms of food supplements for tonicity spiked with authentic
dimethyldithiodenafil (1) and desmethylpiperazinyl propoxysildenafil (2)
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Chemical Formula: C,4H3,N¢OS,
Exact Mass: 484.21

Chemical Formula: C;gH;oN,0S," Chemical Formula: C;gH;sN,0S,%
Exact Mass: 371.10 Exact Mass: 343.07

Fig. 5 Mass spectra obtained for dimethyldithiodenafil (1)

(A) scan mode (condition 1)
(B) in-source collision-induced dissociation (condition 2)

(C) proposed fragmentations of dimethyldithiodenafil (1)
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Chemical Formula: C;sH¢N4O5S*
Exact Mass: 364.08

Chemical Formula: C;3H;,N,O5S*
Exact Mass: 336.05

Fig. 6 Mass spectra obtained for desmethylpiperazinyl propoxysildenafil (2)

(A) scan mode (condition 1)

(B) in-source collision-induced dissociation (condition 2)

(C) proposed fragmentations of desmethylpiperazinyl propoxysildenafil (2)
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