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Discovery and identification of a tadalafil analogue
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Abstract: A tadalafil analogue was detected during routine screenings from two "fatigue reliever, immunity
enhancer” dietary supplements by using UHPLC/Q-TOF HRMS. The MS? spectrum of this compound was almost
identical to that of 2-hydroxypropylnortadalafil. However, the retention time of this analogue was different from
that of the 2-hydroxypropylnortadalafil isomers. The analogue was purified by using preparative HPLC and the
structure was elucidated by mass spectrometric and NMR spectroscopic experiments. The spectral data suggested
that the analogue bore a 3-hydroxypropyl group instead of the N-methyl group in tadalafil. The structure was further
confirmed by comparison of the *H NMR spectra data with those of the reference standard, and thus named as 3-

hydroxypropylnortadalafil. The structure is first reported in China.
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Figure 1 The EIC chromatograms (m/z 434.172 0) of unknown compound in the sample (A) and 2-hydroxypropylnortadalafil diastereo-

mer reference (B)
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Figure 2 The MS2 spectra of unknown compound (A) and 2-hydroxypropylnortadalafil (B)

Table 1

'H NMR data of unknown compound, 2-hydroxypropylnortadalafil and 3-hydroxypropylnortadalafil reference. ®See Figure 4 for

atom numbering

Oy

Position® UnI;rr]gr\:]vr;:;rslzolund Unkfr:g;/nvr;:;r;wlzo;nd 2-Hydroxypropylnortadalafil’ 3-HydrOX);E;:iiI:;rtadalaﬂl
3 3.93 (1H, d,J =17.0 Hz) 3.92 (1H, d,J =17.0 Hz) 4.03 (1H, m) 3.90 (1H, d, J = 17.0 Hz)
4.23 (1H, d, J = 17.0 Hz) 4.23 (1H, d, J = 17.0 Hz) 4.29 (1H, m) 4.20 (1H, d, J = 17.0 Hz)
6 6.16 (1H, s) 6.16 (1H, s) 6.18 (1H, s) 6.13 (1H, s)
8 7.30 (1H, d, J = 8.0 Hz) 7.30 (1H, d, J = 8.0 Hz) 7.31 (1H, d, J = 8.0 Hz) 7.28 (1H, d, J = 8.0 Hz)
9 7.06 (1H, t,J = 7.5 Hz) 7.06 (1H, t,J = 7.5 Hz) 7.06 (1H, m) 7.04 (1H, t, J = 7.5 Hz)
10 7.00 (1H, t, J = 7.5 Hz) 7.00 (1H, t, J = 7.5 Hz) 7.00 (1H, m) 6.98 (1H, t, J = 7.5 Hz)
1 7.54 (1H, d, J = 8.0 Hz) 7.54 (1H, d, J = 8.0 Hz) 7.54 (1H, d, J = 7.7 Hz) 7.52 (1H, d, J = 8.0 Hz)
12 2.95 (1H, m) 2.95 (1H, m) 2.96 (1H, m) 2.95 (1H, m)
3.49 (1H, m) 3.49 (1H, m) 3.50 (1H, m) 3.49 (1H, m)
12a 4.43 (1H, dd, J = 12, 4.5 Hz) 4.42 (1H, dd, J =12, 4.5 Hz) 4.4 (1H, dd, J=11.6, 4.1 Hz) 4.42 (1H, dd, J =12, 4.5 Hz)
13 3.55 (2H, m) 3.55 (2H, m) 3.49-3.21 (2H, m) 3.52 (2H, m)
14 1.66 (2H, m) 1.66 (2H, m) 3.88 (1H, br m) 1.63 (2H, m)
15 3.39 (2H, m) 3.37 (2H, m) 1.04 (3H, d, J = 6.3 Hz) 3.35(2H, m)
2 6.85 (1H, s) 6.84 (1H, s) 6.85 (1H, s) 6.82 (1H, s)
5'/6' 6.75 (2H, m) 6.77 (2H, m) 6.77 (2H, m) 6.73 (2H, m)
7 5.92 (2H, s) 5.92 (2H,s) 5.92 (2H, s) 5.90 (2H, s)
N-H 11.08 (1H, s) 11.07 (1H, 5) 11.08 (1H, s) 11.05 (1H, 5)
O-H 452 (1H, s) 4.50 (1H, s) 3.35 (1H, s) 4.50 (1H, s)
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Figure 4 MS fragmentation pattern of 3-hydroxypropylnortadalafil
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