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Abstract Objective: To supervise the PDE-5 inhibitors and analogues in tonic wines and wine products and then
analyze the result. Methods: The supplement standard of the drugs from SFDA ( No. 2009030 ) was taken as reference.
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LC~MS/MS analysis was carried out on a Shim—pack XR—-ODS column ( 100 mm X 2.0 mm, 2.2 . m ) with mobile
phase at a flow rate of 0.3 mL * min". The mobile phase consisted of 10 mmol + L™" ammonium acetate containing
0.1% acetic acid ( A ) and acetonitrile ( B ), and the ratios of B were 0—8 min, 27%B; 8—18 min, 27%B — 80%B,
and 18-20 min, 80%B. ESI in positive electrospray ion was used with the 100—1 000 MS and 40-1 000 MS/
MS scan ranges. HPLC analysis was carried out on an Inertsil ODS-SP C s column ( 4.6 mm X 150 mm, 5 pwm )

with mobile phase at a flow rate of 1.0 mL * min~". The mobile phase consisted of 10 mmol * L™" ammonium
acetate ( A ) , methanol ( B ) and acetonitrile ( C ) , and the ratios of B were 0—=15 min, 10%B — 25%B; 15-25
min, 25%B — 55%B, 25-35 min, 55%8B and the ratio of C was kept at 15%. The column temperature was room
temperature, and the DAD scan range was from 200 to 400 nm. Results: The PDE-5 inhibitors and analogues were
found in about 12 batches among a total of 64 batches of samples. Except for sildenafil, vardenafil , aminotadalafil
and hydroxyhomosildenafil reported in the document, five new PDE-5 inhibitor analogues were detected, including
propoxyphenyl aildenafil, propoxyphenyl thioaildenafil, aildenafil and hydroxyhomosildenafil, which are not mentioned
in the document, among which there was a new compound never being reported before. Conclusion: PDE-5 inhibitors
and analogues were inspected in tonic wines and wine products. There is a need to set up effective and rapid detection
methods for new PDE-5 inhibitor analogues, and strengthen the supervision to protect the health of people.

Keywords: tonic wines and wine products ; PDE-5 inhibitors and analogues ; propoxyphenyl aildenafil ; propoxyphenyl

thioaildenafil ; aildenafil ; hydroxyhomosildenafil ; a new kind of aildenafil analogues; illegal added; supervision
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Tab. 2 Detection results of the illegal addition of PDE-5

inhibitors and analogues

o T T
%‘;” Koz (mL-JE™)  /(mg- ™)
(N j) (result ) ( packing suttle ( content/
0‘ /mL per bottle ) /mg per bottle )

s=16 PSR HUIRAL 125 /

( propoxyphenyl aildenafil )

PIRIERSER A QIR E

( propoxyphenyl thioaildenafil )

BESCHIRAERTEE

(‘a new kind of aildenafil )
s=18  PYHIIRAE: (sildenafil ) 125 0.04
s=21 Ak RAR 100 14

(‘amino tadalafil )

s=25  VPHHUIIRIE (sildenafil ) 125 0.1
PYHETIRAE (sildenafil ) 6.5
s=27  fRHIIRAE (vardenafil ) 125 0.4
SCHUIRAE Caildenafil ) /
s=29  FREESESPIHINAE 135 5

( hydroxyhomosildenafil )

FEAER USSP IR
( hydroxythiohomosildenafil )

s=32 PYHBIIEAE (sildenafil ) 500 0.1
AR (vardenafil ) 0.2

s=35  PUHIIEAE (sildenafil ) 600 1.6
et ARAE (vardenafil ) 0.9
FRHZEB PR R 12.2
( hydroxyhomosildenafil )

s=60  PHHIIIFIE ( sildenafil ) 125 0.4

s=61  FEHEARAE (sildenafil ) 125 20.8

s=62  PYHBIIFE (sildenafil ) 125 0.2

s=63  PYHBIIEIE (sildenafil ) 125 0.2

3.2 b FEAG I 7 P A 4F 2009030 K ¥ K Y PDE-5
eI P IEERA LY/ VL DN

hhiHE i

16K M i 5 s—16.s-27 M s=29 KE i B, &
A S ML G H g RS v RS BT
ARAE 0 — g Bk i i B — o AU, KR A
m/z 99 . m/z 283 . m/z 299 Fl m/z 311 %5 P4 M AR A Y
TRERAERE A (I 1 2), HEW X S A Ak A&
b PDE=S Ml R AT AW S5 204 B R 4 Sk, It
N S0 T A B 1 25 A0 B R RS B o R T
BRE S NMR £ 4 [A] SC ik Bb %5, i e L b 4 Fof
Sk TR ARBE R L S I AR L P AR 3R R R A A€ S b TS
Al HB IR A AR L A AR SE B P R AR L xt
M s=16 FE f il £ 43 25 15 2 /9 587 L PDE-S 1) il 771
A=, 38 o o 5 AN R 21 A T RS A 5
B, TG T R RE R K NMR B3 0 A, o HL 45
P ol W BEER PR E o6 7 N _E (35 ik H 8 2 3B
PR 4R 3 R R A A S IR R AT AR 0, S — Tl 7R
MR AR AT A4, 0 T 30N CoHyeNG0.8" ™ 454 1
i 3,
4 TiERER

E B U W B, R o A A 3 S
DAD 7 I #5 15¢ HIAE > w0 0, JHE 22 8502 1) Jmy PR M =
O AR PR S IR RS B R A R T
F il T T, S O A A S R IR P . R
FHW AR € 1% 5 B3 156 R A S e i A0 7, AT 3k B FH
FE TR K6 K B8 6, I 7 2% B B8 B 5 A —
FE AL DRABET K0 2 i 5 rf PDE-S 0 i 577) B
A INFhZE 2, IR & SR A 75 H IR AL |
AR 2 BE Al ik P Al | 5L 2 2 VY M IR Al L N AR
AL AR | P A I AR AR AR S AR A SR
Ak PR A A B S P M AR AR A — b S IR AE AT
L7/

PDE-5 $Ifill 771 K HATT A= 40 g AR s I Al 0 ML
A B B S i P MR AR Ak B AR S Ry, Bl A
W ZFp PDE-5 Ml 5] K HAG A9 5 5 25 5 ML
TR L= 5w WESINE RS, BIES g i &
MR F T BT A= 1 . PDE-5 S0 30 K AT AR Al E vk s
707 3R 4 Rl ok AR 2%, S I I T AR i T
MERE

TH PR LA S AA B Y, A KA DG PR g
&l iy, EEE AR [R5 R ) PDE-S S50 HoAm A4,
HAEFEM™E, F=ihAEEE N PDE-5 950 & HAG
AR I X 2 Rl ZFE 1A I 7 VAR X )
WP A T R S PR v A RS v T



‘J PA 25 ¥ 9 W % R Chind Pharm Anal 2017,37(2)

24 000

20 000

16 000

12 000

Intensity/cps

8 000

4 000

L 2

- 281 -
2 600 299. 096 0| EEER BRI
283.118 8 R %iﬂh?}lﬁvﬂi . 2 400 (propoxyphenyl thioaildenafil)
(propoxyphenyl aildenafil) 519,920 7
299.113 8 2 200 :
2 000
99.092 9 .. 1800
X 1600
g 1400
113.108 0 E 1200 315.091 0
1L0ms b 255.123 2 1000 113.108 0 271.100 0 | |
) 800
166. 097 4 503.242 9
115. 123 325. 166 1 600 1 70, 067 |1 341.142 9
136. 050 4254"0 04 400 228.044 0 407.119 9
- 391.143 4 504. 186
/ 27.093 1 446. 186 0 200_’ ‘ 347. 0(12 7
‘u ‘ botbocad i adisa £ d o atd o B ‘ C 0 Dbl dd iy -xhﬂﬂ Mu i ‘ i \mU | L
100 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
m/z n/z
100%
489. 228 9
90%
80%
= AR
< 0% 99. 092 9 283.120 6 (aildenafil)
[oe]
& 60%
Gy
S 50% 113.108 1
2 |
D 40% )
3 7107 311.151 3
E 30 ‘
254,
20% 953 (‘;57 og 377.130 1
10% 166.097 9 1 09,114 7 432171 9
0%‘ ‘ Lol s i \\ i ‘| o ot \ b
100 150 200 250 300 350 400 450 500 550 600
n/z
3e4 99.093 7
2. 5ed BRERmASFHm R
- (hydroxythiohomosildenafil)
& 2e4
= 299,098 0
X 1.be4
g 56,054 0
3 led | ™ ™ g1 071 0 129.103 6 591201 5
= [70.068] 6 |o7. 078 256,078 2 208.090 3 927129 2 503.190 7
5e3 ‘ 112. 1o£ 1227 o s a0, 05%1_ 102 3\ " 13_13554.‘152 8 05,107 1 |
. 1241, 2 ]
0c0 ¥ H Lalid, R A anlh T( L 51%8 ‘ f‘"’i’“‘ )
80 120 160 200 240 280 320 360 400 440 480 520
n/z
100% 283.119 4
90% | 209,113 4  HECHIIATEY
! (a new kind of aildenafil)
80% -
70%
12}
5 60%
=
= pow | 99.093 6
% 113.108 7
E 40%
30% {71.076
255, 121
20% 166. 097 8254. 080 8 “31312'5151%671 503. 242 7
267.121 7 | 353.197 5 - 531.274 6
10% 256. 09 ‘
L IR
0%* Al B bbb dow oo ool ol o WL DL GIEL [ . |
100 150 200 250 300 350 400 450 500 550 600
'z

1 Fri&ili2|es 5 7 PDE-5 MSIFIAT EM B — REuER A
Fig. 1 MS’ spectra of 5 kinds of PDE-5 inhibitor analogues

LRI



5 M 4 W 22 E ChinJ Pharm Anal 2017,37(2) ‘jPA

- 282 -
0 i 0 0
/ / /
0 0
! i ‘&N H i ‘xN N "
(W sy~ —] sy \ W
AT 0 ¥,
00—~ 00— 0
CopHagNg0sS™ CirllyNi0,S" C17H19N40%
Exact Mass:474.204 4 Exact Mass:377.127 8 Exact Mass:311.150 3
0 \ 0
ANY N/
HN
N
N//\\NH /\N . ‘ /\N \N
— N N
J 0
HO OH OH
C:H, N} CaioN3o CighisN403 Cis15N03
Exact Mass:99.091 7 Exact Mass:166.097 5 Exact Mass:299.113 9 Exact Mass:283.119 0
B2 FHithARIERFE

Fig. 2 MS’ fragmentation pattern of sidenafil
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Fig.3 Molecular structure of the new aildenafil analogue
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