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Analysis and Identification of A New Dithio-carbodenafil Analogue in Health Foods

HUANG Zhaohuil, CAI Dandan?, ZHUO Kaihual(l.Ningbo Institute for Drug Control, Ningbo 315048, China, 2.Ningbo
Drug Research Center, Ningbo 315010, China)

ABSTRACT: OBJECTIVE To identify an unknown dithio-carbodenafil analogue illegally adulterated in health foods.
METHODS An unknown dithio-carbodenafil analogue was observed in a routine screening for compounds illegally
adulterated in heath foods by HPLC-DAD. The compound of interest was isolated by silica gel TLC. Its quasi-molecular ion and
MS? fragmentation spectrum were obtained by UPLC-MS/MS, and its >*C-NMR and '"H-NMR spectum were also obtained using
nuclear magnetic resonance. Its structure was elucidated by analysis of these data in combination of the literature. RESULTS A
new dithio-carbodenafil analogue, which structural was 3,5-dimethylpiperazinyl dithio-desmethyl carbodenafil, was detected in
health foods. CONCLUSION It is a new compound illegally adulterated in health foods. The current inspection standard,
which lists 13 target compounds, does not include this compound.

KEY WORDS: health food; dithio-carbodenafil analogue; 3,5-dimethylpiperazinyl dithio-desmethyl carbodenafil; illegal
addition; LC-MS/MS; structural identification
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Thermo U3000 HPLC {%(3€ [ Thermo Fisher
o], iERE NIl S Inertsustain Cg 85 FER A
(250 mm X 4.6 mm, 5 pm); Waters Alliance-Quattro
Micro i AH €235 i B A ([ Waters A #]),
iR Ny Waters BEH Cg 84 B AE (50 mm X
2.1 mm, 1.7 pm); AV400 Y 4% % AR AX (1 [E Bruker
Zvdl); SB-5200DTN &8 75 U i e a4 (T B8 2 AW
RIS A BR 2 7)) R200D AL L 143 B K1 (18 [
TE R A A,

B ARSI 8 Bt (P 1 & o 24 A SE BT
Be, fit5: 520048-201401, 4HifE: 99.8%); fRfd
' 1t AT EN: R GFsy HE B RE
Btk ), S 20160712); AL H IR,
(Bruker A #F]); ZJEMHPLC %); HEE(HPLC 2%);
FHEZ(LC-MS 2%); ZHE(LC-MS 2%); KiK.
2 HEEHR
2.1 N RSV

FRECERAR S H AR A X6} HRF 20 10 mg, B 20 mL
BT, MR = BRI =% 7 mL HK
MiBEA 1000 mL, HHBEREIH pH % 2.8)-H FE- L0
(60 : 20 : 20)(VLBNAH A)EFRHFRRE R ZIE, $250;
B 1.0mL, & 50 mL &I, INyishi A 7k
BRE, B, RISEAR SN JE X I S
2.2 P S VR &

Btk 1, #tgl, & 50 mL &,
O 40 mL, BFERE 15 min, A EFE, A4
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231 A WA B KA AR @
Intsustain C g &1 #£(250 mm X 4.6 mm, 5 um); i
BNAH: DABERR = Z (I =& 7 mL FH/KH
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(60 : 20 : 200 NIREIAM A, BER = BB =
W% 7 mL HKFGRE2 1000 mL, FBEIRIH pH 2
2.8)-FEE-Z (8 - 46 : 46)Nishl B, HHATHIE
PYEML(0~12 min, 100%A; 12~25 min, 100%—0A;
25~30 min, 0A; 30~31 min, 0—100%A; 31~40 min,
100%A), DAD 34, P 200~400 nm, Al
K230 nm, ¥EA 1.0 mL-min~', #EFEE 20 uL.
232 JREMEER AR RI 1 A
g, AR B I () S e AR B R A I, (R 2
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Fig. 1 HPLC chromatogram of the sample(A), UV spectrum
of the unknown compound in the health food(B)
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Fig. 2 MS scan MS spectrum(A), daughter scan MS spectrum
(B), and MS fragment pathways(C) of the target compound
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254 BHSHREWR "H-NMR(DMSO-d; 400 MHz)
5: 13.31(1H, s, NH), 7.70(1H, s), 7.48(1H, d,
J=8.4Hz), 7.18(1H, d, J=8.8 Hz), 5.22(1H, d,
J=12Hz), 441(3H, s), 4202H, q, J=6.8 Hz),
3.78(1H, d, J=12 Hz), 3.13(1H, t, J=11.6 Hz),
2.97(1H,t,J=12 Hz), 2.80(2H, t, J=7.2 Hz), 2.30(1H,
m), 2.22(1H, m), 2.193H, s), 1.73(2H, sextet,
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J=1.6 Hz), 1.37(3H, t, J=6.8 Hz), 1.12(3H, d, J=6 Hz),
0.92(3H, d, J=7.2Hz), 0.91(3H, t, J=7.2 Hz).

1% WG 3% 4R B B s . PC-NMR(DMSO-ds »
100 MHz)d: 197.1(C=S), 172.1(C=S), 157.4, 148.7,
145.3, 135.1, 134.0, 132.3, 131.2, 128.6, 120.9,
113.2, 65.3, 58.4, 57.8, 57.4, 55.5, 39.5, 37.4,
27.4, 22.1, 18.0, 17.6, 14.9, 14.2.

HSQC i 2.7~ 655.5 Wk [R5 62.97 1 §5.22
[P A 5%, 057.8 K A 5 63.13 Fi1 63.78 I
SR, RHX 2 Mk EEHE 2 MEETF R
W ZREE, {6 AR IR 2% 2.
HMBC i & 78, 02.19(H-29) 5 057.4(C-25) }%
058.4(C-27) M1 %, O1.12(H-30) 5 957.4(C-25) J¢
055.5(C-24)#1 %, 60.91(H-31) 5 §58.4(C-27) K
057.8(C-28) 1 %, 60.91(H-13) 5 §22.1(C-12) K&
027.3(C-1D)MZ%, 01.37(H-21)5 §65.3(C-20)4 %,
04.41(H-10)5 6132.3(C-8)# % . & it HSQC.
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Fig.3 The structure of the target compound
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Tab. 1 NMR data of 3,5-dimethylpiperazinyl dithio-desmethyl
carbodenafil (DMSO-dy)

B ou(J, Hz) dc |[frE ou(J, Hz) ¢
1 - - 17 7.48(1H, d, J=8.4Hz) 131.2
2 - - 18  7.18(1H, d, J=8.8 Hz) 113.2
3 - 14531 19 - 157.4
4 - - |l 20 4200H, q, J~6.8Hz) 65.3
5 - 148.7|| 21 1.37GH, t, J=6.8Hz) 149
6  1331(1H, s) - 22 - 197.1
7 - 172.1 23 - *
g ~ 1323l 2 Ha2.97(1H, t, J=12Hz) 555

He 5.22(1H, d, J=12 Hz)
9 - 134.0| 25 2.30(1H, m) 57.4
10 4.41(3H, s) 39.5| 26 - *
11 2.80CH, t, 273 27 2.22(1H, m) 58.4

J=1.2 Hz)
12 1.73(2H, sextet, 22.1| 28 Ha3.13(1H, t, J=11.6 Hz) 57.8

J=7.6 Hz) He 3.78(1H, d, J=12 Hz)
0.92(3H, t,
13 ( 14.2] 29 2.19(3H, s) 37.4
J=1.2 Hz)
14 - 135.1 [ 30 1.12(3H, d, J=6 Hz) 18.0
15 7.70(1H, s) 128.6 || 31 0.91(3H, d, J=7.2 Hz) 17.6
16 - 120.9
MRM of 2 Channels ES*
2.10 499.2>371.1
90 = s
. B f il
"
B %
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Fig.4 UPLC-MS/MS chromatograms of the health food sample
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