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Discovery and identification of a new illegal additive:
propoxyphenyl hydroxyvardenafil
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Abstract: A new vardenafil analogue has been discovered in a sexual enhancement health beverage through
the application of ultra-high performance liquid chromatography coupled with quadrupole time-of-flight mass
spectrometry (UHPLC/Q-TOF MS) and high-performance liquid chromatography-diode array detection (HPLC-
DAD). This analogue was then purified via preparative HPLC (Prep-HPLC), and its chemical structure was
determined using NMR spectroscopy. Spectral data indicated that the vardenafil analogue possesses an n-propyloxy
group in place of the ethoxy group on the aromatic ring, and a hydroxyethyl group in substitution for the ethyl group
on the piperazine ring. The compound, termed "propoxyphenyl hydroxyvardenafil", has not been reported in China.
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Figure 1 UHPLC/Q-TOF MS spectra of vardenafil (A) and the

unknown compound (B)
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Figure 2 MS fragmentation patterns of the unknown compound and vardenafil
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Figure 3 HPLC chromatogram of vardenafil (A) and the unknown compound (B) at 254 nm, and compared UV spectra
Table 1 NMR data of vardenafil and the unknown compound (propoxyphenyl hydroxyvardenafil)
. Vardenafil Unknown compound
Position
Sy S 5, S COSY HMBC HSQC
1 - 144.4 - 144.8 - H-11, H-12 -
3 - 137.6 - 138.1 - H-10 -
4 - 155.0 - 155.5 - H-5, H-10 -
5 11.82 (1H, br, s) - 11.67 (1H, s) - - - -
6 - 146.1 - 146.6 - H-5, H-15, H-18 -
9 - 113.7 - 114.2 - H-5, H-10 -
10 2.50 (3H, s) 14.1 2.49 (3H, s) 14.7 - - H-10
11 2.86 2H,t,J=17.4) 27.1 2.83 2H,t,J="1.5) 27.6 H-12 H-12, H-13 H-11
12 1.76 (2H, qt) 20.2 1.73 (2H, m) 20.7 H-11, H-13 H-11, H-13 H-12
13 0.94 3H, t, J=7.4) 13.7 0.93 (3H, m) 142  H-12 H-11, H-12 H-13
14 - 126.4 - 126.3 - H-18 -
15 7.97 (1H, d,J=2.4) 1303 7.85 (1H, m) 1306 - H-17 H-15
16 - 120.9 - 121.5 - H-18 -
17 7.95 (1H, dd) 132.2 7.87 (1H, m) 132.7 H-18 H-15 H-17
18 7.45 (1H, d, J=8.8) 113.6 7.40 (1H, d, J=8.7) 113.6 H-17 - H-18
19 - 160.7 - 160.8 - H-15, H-17, H-18, H-20 -
20 4.24 (2H, q,J=6.9) 65.1 4.12 2H, t,J=6.3) 70.9 H-21 H-21, H-31 H-20
21 1.35 (3H, t, J= 6.9) 14.3 1.73 (2H, m) 222 H-20,H-31 H-20, H-31 H-21
24,28 3.50 (2H, br, m, H24, 28) 43.0 2.89 (4H, m) 464  H-25,27 - H-24,28
3.81 (2H, br, m, H24', 28")

25,27 3.10 (4H, br, m) 49.4 2.48 (4H, m) 52.5 H-24, 28 H-29, H-27, 25 H-25, 27
29 2.90 (2H, q) 50.6 237 QH, t,J = 6.0) 60.0  H-30 H-30, H-25, 27 H-29
30 1.23 3H,t,J=17.2) 8.7 3.43 (2H, m) 59.0 H-29, H-32 H-29 H-30
31 - - 0.93 (3H, m) 10.8 H-21 H-20, H-21 H-31
32 - - 438 (1H,t,J=5.3) - - - -

Vardenafil

Unknown compound (propoxyphenyl hydroxyvardenafil)

Figure 4 The structures of vardenafil and the unknown compound
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