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Discovery, preparation and identification of a new type

of oxyphenisatine di(acetate) analogue in dietary supplement
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Abstract ; To find, identify a new

Objective: prepare and

oxyphenisatine di (acetate) analogue. Methods: A suspected

derivative of oxyphenisatine di Cacetate) was found by high-
chromatography-quadrupole-time-of-flight-

performance liquid

mass spectrometry during the routine screening of weight loss
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healthcare product. The compound was isolated and purified by

column chromatography, and the possible structures were
inferred from the information of isotope mass spectra, secondary
ion mass spectra, one-dimensional and two-dimensional NMR
spectra. Finally, all possible structures were prepared by de novo
synthesis strategy, and their fine structures were confirmed by
spectral comparison. Results: The compound was identified as
5-Cl oxyphenisatine di(acetate) , a new type of oxyphenisatine di
(acetate ), which has not been approved as food additives.
Conclusion: The toxicological and pharmacological effects of this
compound are not clear and should be of concern to regulators.
The mass spectrometric fragmentation rule and the de nowvo
synthesis of doubtful structures of these compounds will be
beneficial to confirm the fine structure of new compounds.

Keywords: healthcare product; oxyphenisatine di ( acetate )
analogue; high resolution mass spectroscopy; nuclear magnetic

resonance spectroscopy; de novo synthesis; identification
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Figure 1  The route of de novo synthesis of oxyphenisatine diCacetate) analogues
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Figure 2 Total ion chromatograph and extracted ion
chromatograph for non-targeted screening of

oxyphenisatine di(acetate) analogues
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Figure 3

First-order isotope mass spectra of oxyphenisatine di(acetate) and its

analogue 5-Cl oxyphenisatine di(acetate)



24

HAH 3 FUNDAMENTAL RESEARCH

100 224.0715  ou
3 80
(]j:[;
i 60
s

40

L

Percentage of response intensity/%

20

0 150 200 25 300 350 400

JBifi L
Mass—to—charge ratio

(a) XUEEMTT

BE 2688 | 2024 £ 2 B | RSG5V

100
258.0317

80r

60

40t

Wi 137 548 B T 4 E

Percentage of response intensity/%

OH \
(-,1 223.0
O NH

20 230.036 3

200 300
Jof L
Mass—to—charge ratio

(b) 5-CIWEEETT

B 4 BB T AR E A 5-Cl BB T8 =8 ik A

Figure 4 Secondary mass spectra of mass spectra of oxyphenisatine di(acetate) and its

analogue 5-Cl oxyphenisatine di(acetate)
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Figure 5

"H NMR and " C NMR spectras of oxyphenisatine di(acetate) and its

analogue 5-Cl oxyphenisatine di(acetate) (600 MHz)
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Figure 6 Comparison of 1H NMR spectra of the extracts
with 5-Cl oxyphenisatine di(acetate) and 6-Cl

oxyphenisatine di(acetate) (600 MHz)
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Figure 7 The structural formula of oxyphenisatine di

(acetate) and 5-Cl oxyphenisatine di(acetate)
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Table 1 NMR data and assignment of oxyphenisatine di(acetate) and 5-Cl oxyphenisatine di(acetate)
T XU TT 5-AXEE T
F5 '"H @uw)  ®C () DEPTI3*  HSQC HMBC 'H @  ®C(dc) DEPTI3S*  HSQC HMBC
1 10.84 — — — — 11.00 — — — —
2 — 177.88 0 — — — 177.54 0 — —
3 — 61.23 0 — H-1/H-4/H- — 61.57 0 — H-1/H-4/H-
11/15H-19/23 11/15H-19/23
4 7.31(1H,d.J = 126.02 1 H-4/C4 H-5/H-6 742(1H.d, J = 125.92 1 H-4/C4 H-6
7.44 Hz) 2.10 Hz)
5 7.04(1H,td,J = 122.21 1 H-5/C5 H-4/H-6 — 126.31 0 — H-4/H-6/H-7
7.56,0.9 Hz) (weak)
6 7.271(1H,td,J = 128.58 1 H-6/C-6 H-5/H-7 7.33(1H,dd,J = 128.67 1 H-6/C-6 H-7
7.74,1.08 Hz) 8.34,2.16 Hz)
7 6.98(1H,d,J = 110.22 1 H-7/C-7 H-6/H-5 7.00(1H,d,J = 111.75 1 H-7/C-7 H-6
7.74 Hz) 8.34 Hz)
8 — 141.31 0 — H1/H4/H6 — 140.29 0 — H-1/H-4/H-
6/ H-7(weak)
9 — 132.76 0 - H-1/H-5/H-7 — 134.76 0 - H-1/H-7
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gkl
IR XU TT 5-GBEERTT
e TH @n)  BC(dc) DEPTI35*  HSQC HMBC TH Gm*  BC (dc) DEPTI35*  HSQC HMBC
10/18  — 139.17 0 — H-12/ 14H- — 138.56 0 H-12/14H-
20/22 20/22
11/15/ 7.21~7.19(4H. 129.08 1 H-11/C H-12/14H- 7.22~7.20(4H, 129.12 1 H-11/C H-12/14H-
19/23  m) 11H-15/C 20/22 m) 11H-15/C- 20/22
15H-19/C- 15H-19/C-
19H-23/ 19H-23/
23 G23
12/14/ 7.11~7.09(4H, 121.86 1 H-12/C H-11/15H- 7.13~7.11 (4H, 122.01 1 H-12/C H-11/15H-
20/22  m) 12H-14/C- 19/23 m) 12H-14/C- 19/23
14H-20/C- 14H-20/C-
20H-22/ 20H-22/
22 C-22
13/21  — 149.53 0 H-13/C- H-11/15H-12/ — 149.70 0 H-11/15H-12/
13H-21/ 14H-19/23H- 14H-19/23H-
c21 20/22 20/22H-17/
H-25
16/24  — 169.15 0 — H-17/H-25 — 169.15 0 — H-17/H-25
17/25  2.25(6H.s) 20.80 3 H-17/C — 2.25(6H.s) 20.81 3 H-17/C —
17H-25/ 17H-25/
C-25 G-25
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