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Abstract: A novel bisacodyl derivative, 5-chlorobisacodyl cyclopropylcarboxylate, was identified in a fruit and vegetable juice beverage
in this study. Subsequently, nuclear magnetic resonance (NMR) spectroscopy was used for qualitative confirmation of the reference standard of
5-chlorobisacodyl cyclopropylcarboxylate, and a quantitative method by high performance liquid chromatography (HPLC) was established. The
extraction efficiencies of acetonitrile and methanol were investigated separately. Chromatographic separation was performed on a Waters
Xbridge C18 column (250 mmx4.6 mm, 5 pm) with an isocratic elution using methanol:water=72:28 (V/V) at a flow volume of 1.0 mL min™,
and the detection wavelength was set at 230 nm. Under these conditions, the retention time of 5-chlorobisacodyl cyclopropanecarboxylate was
approximately 16.39 min. Method validation results showed good linearity in the concentration range of 0.5~50.0 pg mL™, with the regression
equation: y=5x10°x—0.019 9, r=0.999. The limit of detection (LOD) and limit of quantification (LOQ) were 10 mg kg™ and 25 mg kg™,
respectively. Average recoveries at three spiked levels in four different matrices (compressed candy, jelly, beverage, and preserves) ranged from
80.21% to 102.05%. The content in the positive sample was determined to be 40 mg kg™. This work provides a rapid and reliable method for the
qualitative and quantitative analysis of 5-chlorobisacodyl cyclopropanecarboxylate. As this illegally added compound has not been reported at
home or abroad, it deserves close attention.
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Fig.1 Structure of bisacodyl and its novel analog
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Fig.2 Synthetic route of 5-chloro-bisacodyl cyclopropane carboxylate
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Fig.3 NMR spectra of 5-chloro-bisacody! cyclopropane carboxylate

JE£: a: H-NMR; b: C-NMR; c¢: HSQC; d: HMBC; e: COSY.
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8.55 (d, J=2.5 Hz, 1H), 7.82 (dd, J=8.4, 2.6 Hz, 1H), 7.21 (d, J=8.4 Hz, 1H), 6.95 (d, J=8.2 Hz, 4H), 6.69 (d, J=8.3 Hz,
4H), 5.46 (s, 1H). Z&7=¥) 2p: 'H NMR (600 MHz, DMSO-d6) ¢ 8.60 (d, J=2.6 Hz, 1H), 7.90 (dd, J=8.4, 2.6 Hz, 1H),
7.34 (d, J=8.4 Hz, 1H), 7.27~7.20 (m, 4H), 7.11~7.02 (m, 4H), 5.77 (s, 1H), 1.86 (td, J=7.9, 4.1 Hz, 2H), 1.07~0.95 (m,
8H). 13C NMR (151 MHz, DMSO-d6) & 172.9, 160.7, 149.0, 147.8, 139.9, 136.7, 129.9, 129.2, 125.0, 121.6, 55.6, 12.6,
9.0.
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Fig.4 Structural comparison diagram of 5-chloro-bisacodyl cyclopropane carboxylate and bisacodyl cyclopropane carboxylate
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Table 1 NMR data of 5-Cl-bisacodyl dicycloproyl carboxylate

5-FLIV TR IR F B EE

No. T a iy e TR IR A BB 1H (SH)/ppm
H (é4)/ppm C (&)lppm HMBC COosy
1 1.07~0.95 (m, 8H) 9.0 C2,C3 H-2 0.99 (m, 8H)
2 1.86(td, J=7.9,4.1Hz, 2H) 12.6 c1 H-1 1.88 (tt, 2H)
3 1729 -
4 149.0 -
5 7.11~7.02 (m, 4H) 1216 C7,C6,C4 H-6 7.07-7.14 (m, 4H)
6 7.27~7.20 (m, 4H) 129.9 C4,C8,C5 H-5 7.24~7.30 (m, 4H)
7 139.9 -
8 5.77 (s, 1H) 55.6 C6,C7,C9, C10 H-6 5.82 (s, 1H)
9 160.7 -
10 7.34(d, J=8.4Hz, 1H) 1250 C12,C9 H-11 7.38(d, 1H)
11 7.90(dd, J=84,26 Hz, 1H), 136.7 C9,C12,C13  H-13,H-10 7.94 (td, 1H)
12 - 1292 - - 7.42 (m, 1H)
13 8.60 (d, J=2.6 Hz, 1H) 1478 C12,C11,C9 H-11 8.64 (d, 1H)
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Fig.5 HPLC spectra of 5-chloro-bisacodyl cyclopropane carboxylate under different mobile phase systems
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Fig.6 UV spectrum of 5-chloro-bisacodyl cyclopropane carboxylate
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(ug ML) MBERARER x, ZatilbrtEthLe, 7550 5-GlEbyb nT e bR A IR ER L Pk [A1 ) 5 FE: y=5x10"%~0.019 9, 5-%(tt
Yo AIE IR A PR EREYE 0.5~50.0 pg mL™L WG NI MESC R RAF, 1°>0.999: FESLARLES, SRAZS ARER AR
SO R SRS H PR B PR A 5000 0.2+ 0.5 pg mL™ e # 5-GU b Al i A A PR RIER A i RSRE Cau s A I 7 126t Ry
10 mg kg, FiEERIR A 25 mg kg™
252 EEFAFERE
FE_ BRI AT, 0 B AR R PORNIE 4 FAS [RIRE T Fe 7 ik IS R ARG 25 R A, T 1.
2. 10 fE &R 3 MACFEHAT IR ESORALS, BRI ES 6 I, WEMARESCENREHE, 2R NE 2.
S-S LL Vb ATRE IR IR BRAE s B SR SRR ORIV 4 FOANEZERT 3 AN InAR K- ~F 3 IR W R VG Ly
80.21%~102.05%, AHXIhxiEmZETEE )y 1.59%~5.98%, ZREIIVEMEMMEMELIERL, WL/t 5-
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Table 2 The recovery rate of 5-chloro-bisacodyl cyclopropane carboxylate (n=6)
A KR Recoveries/%

EYq RSD/%
(mg kg™ 1 2 3 4 5 6
25.0 94.4 82.52 90.22 88.02 94.74 87.82 5.13
%H 50.0 89.56 88.13 93.15 94.05 90.19 89.90 251
R 250.0 89.65 92.44 90.64 89.67 92.78 92.43 159
25.0 82.85 92.21 89.09 93.39 91.94 80.89 5.98
ot 50.0 92.99 90.39 104.01 95.07 97.05 9.7 4.85
250.0 96.94 102.05 99.44 90.45 101.04  90.95 521
25.0 80.94 88.93 80.21 82.75 82.55 86.35 4.02
FHK 50.0 90.68 92.56 101.78 10159 93.46 94.33 4.98
250.0 104.87 90.39 96.53 101.09 97.15 99.82 4.99
25.0 92.74 91.45 98.21 87.73 91.19 99.33 478
RA 50.0 10003 10191 93.14 97.05 94.56 98.72 3.40

250.0 100.57 94.52 94.57 91.10 95.79 92.83 340
2.6 SEIRAE AT
A P 3R 70 A R B A% Ly b T e AU PR A L AT S A, LRI & 20 40 mg kg™
3 g
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FAAREA IR A S RIEAAR G & i 2 e 8 AR PR RS, bR RIS i v AR I
SERIEPDIZ — T 20 B 22 4 L
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