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2558 90 MARIEEYI R
LCMSMS-391

W AT T —FER S RRENORAEE N LC-30A 1= SR BHE Y LCMS-8050 BE A I E Fik o5 ikl
FMANS 258 90 FABIERMR SR, RAIMMNEEE, FHiAZMSEEN 0.1~50.0 ng/mL, HEXAEAKTF 0.998,

1R SR B [ I E FR B FEST AT IR 2 43 BIUFE 0.02~0.34% F1 1.22~4.96% 2 ial. ##£ 5.0 uL, #HRYE 0.0007~0.1379
ng/mL Z[8l, EERE 0.0021~0.4221 ng/mL Zi&l, HRFIREHERE 89 ML EYIINAREIMZTE 81.6~113.5% Z
8l ZEERE 82 ML EYWINIREIUERIE 80.2~111.9% Z (&), A 4 L ESYIMAREIUNETE 70.6~79.9% Z 8l {#

A SERN T =N RERMTURS R, HRm R B iEsIBIE (Sildenafil) o
XERIE . BENoREaiE = SRTRE BIEYER RERS

ARERMIFR (Antifatigue drugs) R—FAKK 5
BIREER —FBsEs (PDES) BUNEIFI, =TT AT B4
FCINEERERS . ZEYRENMNRIERSIEmIPELI. X
2. XE. EENNRRES, "TENSSHRLT, 2
—MIATEEEIES TIRANLHH,

HER, BMEKFEEMBEANED, —LAF
PDES #P&IEMMABIELITEM AR, W—LERE
DFRMEFTHEBEREEHELE. TUES. HER
BASERANERT, WRAENREN LTSGR
mEEh. KE (EmReZ) E=+/\FME, £/~
LENBERPAERNAR, BEAURINZRESAR

B SSEES
1.1 X35

EERXEFRAMIYIR. BBEEYMRERSH, &'
mEREERERHBRPANBETEETH, HAF
BT .

XL IE R RED LM, FEZMEDBMIE,
BRERNH Rk MEBEERDMUBIESE, BN
DERSZEME, MMEIVERE S,

AXBEERHTHEEEESRFT2018FT7TH?2
BEHN (BRPBIEEYRMNE) BRI TR
%, REABE=ZSMNRT&RBER{Y LCMS-8050,
BT BRT 0 MIBIEXMRB DI HIEXK
MARBZE,

ALIRER DEBESBREE LN LC-30A 5=F MR BIEY LCMS-8050 B A%, BARCES LC-30ADX2
MR AR, DGU-20As TEZBRSAL, SIL-30AC Bnhi#tires, CTO-20A HEF8, CBM-20A #4531 HI28, LCMS-8050 =
BEMRFFFRIEN, LabSolutions (Version 5.93) &3 T {Eif,

1.2 D&t
BB
®ig4E: Shim-pack GIST 2.1 mm I.D. X
150 mm L., 2.0 um
FEhAE: AAE-0.1% FER; BHH - HES
EHE: FHERIELE, Externalonly (%
FH9MEETESE) , Rinse Port

FRIR: 0.3 mL/min

R 40°C

HERFR 5L

e R FEE /K =11 (viv)

FRR AT BERR, BEWIEKRERN 15%, BY
BIEFIE Lo
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R1 BERB RS
Time(min) Module Command  Value
1.00 £ B.Conc 50
16.00 £ B.Conc 65
19.00 R B.Conc 98
22.00 £ B.Conc 98
22.10 £ B.Conc 15
25.00 =88 Stop
g
BFUEREN: ESI, ERBFREEN F1&=m&E: 10.0 L/min
Ri#E<: | 270 kPa BILREE: 300°C
EWSFR: 3.0 L/min ARl ZRNEN (MRM)
MPIEHRE © 400°C DL EE: 250°C
IFAESRE : 10.0 L/min MRM &%8. %k 2
#&2 MRMB#g
. - ZEREBEE 1Pre 3 Pre
No. syt &R CASS (min)  AIABEF FYBEF Eias(v) CE(V) gias(v)
1 Sildenafil FEsARE 139755-83-2  5.386 475.20 12%03'22% ﬂ :gg :}g
2 Tadalafil fthixhirde 171596-29-5 9.395 390.10 123054%05 :gg ﬁg :;g
3 Imidazosagatriazinone Bt kAR AE 139756-21-1 19.110 313.15 22%5611% ﬂ :gg :gg
4 Gendenafil PRt ARE 147676-66-2 14.338 355.20 238257'22% :}8 jg :}2
5 Acetil acid BRAFZ BAER 147676-78-6  12.474 357.20 322895'22% :}8 :gg :;g
6 Xanthoanthrafil RERBZARIE 1020251-53-9  7.596 390.20 115017'11% ﬂ :ﬁg :}g
7 Aminotadalafil SEMthAIIE 385769-84-6  7.569 391.10 22%"’2'11% :%g :gg :gé
8 Chloropretadalafil ftARIAFRE S LY  171489-59-1 12.499 427.15 123’75411% :}g gé :;g
9 Piperiacetildenafil RIEVRAHABIE  147676-50-4  5.061 438.25 38'7130 :}8 g% :;g
10 Noracetildenafil ARLT AR E 949091-38-7 4.814 453.25 31'31(1)5 :}g g} :;g
11 Carbodenafil ~EARIE 944241-52-5 4.221 453.30 3})3191'22% :}8 :gg g
12 Pseudovardenafil TAtktARIE 224788-34-5 16.629 460.2 1351121255 ﬁ :‘3% :;g
13 Norneosildenafil AR PG AR IE 371959-09-0 18.768 460.2 22%39'12% }g :g? :g
14 N-Desethylvardenafil N-EZEEHABE  448184-46-1 4.976 461.20 135112'1205 ﬁ :‘3"3 %g
15 N-Desmethylsildenafil N-EREFAEMIBIE  139755-82-1  5.308 461.20 23%31'12% }g jg :}g
16 Acetildenafil LI HEARAE 831217-01-7 4.956 467.30 111217'22% }; g} ﬁ
17 Hydroxyacetildenafil RELTIMARIE 147676-56-0  4.755 483.25 112473'1155 ﬂ :gg %3
18 Avanafil Pl % ARE 330784-47-9  4.939 484.15 31755521% ﬂ f,rg :}g
19 Aildenafil s ARE 496835-35-9  5.733 489.20 ??'31(1)5 ﬂ g? :ﬁ
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20 Homosildenafil BEFOTE 642028072 5325 48920 a0, or o a8 8
21 Vardenafil R HARIE 224785-90-4  5.009 489.20 13511212% :ﬂ :ig %g’
2 Thiosildenafil WATHAE 479073795 10631 49115 amoe a0 a8 1B
23 Thiohomosildenafil MAEEFHAE 479073808 10760 50525  Geeas A4 3L A
24 Hydroxyvardenafil FREGHARIE 224785-98-2  4.973 505.20 25112"12%* %8 gg ig
25 Hydroxyhomosildenafil RESEFAEMAIE  139755-85-4  5.269 505.25 ?392;); %2 gg %2
26 Udenafil S ERIE 268203-93-6 6261  517.25 2ﬁ321155 :58 :gi :g
27 Hydroxythiohomosildenafil ~#EMARZEFEMAIE 479073-82-0 10.682 521.25 3392;); %2 gcl) ig
28 Norneovardenafil ARE HABIE 358390-39-3 10.395 357.15 13521912%* 18 32 ig
29 Nitrodenafil R AR E 147676-99-1 17.791  358.20 2;33%22% :18 ;% :g
30 Nortadalafil KEREfAfIIE  171596-36-4  8.091 376.10 22%4211% :gg gg :gé
31 Chlorodenafil SUHhARIE 1058653-74-9 15.832 389.10 32681521%* ﬁ g 5(8)
32 Hydroxychlorodenafil FESUMAIE  1391054-00-4 14.566 391.20 32183;:22%* ﬁ gg %(2)
33 N-Butyltadalafil N-TEMEAHIEIE  171596-31-9 16426  432.20 3113%.21%* :}8 :g‘r :}2
34 Desmethylcarbodenafil EREREHMAIE  147676-79-7 4.138 439.20 ?;31%.22%* }8 %g g
35 Descarbonsildenafil EWFEMAIE  1393816-99-3 4.794 463.20 23813122%* ﬁ 3? ;g
36 Dimethylacetildenafil ZHRELIMACAE  1290041-88-1 5.667 467.25 112(576.21%* ﬁ ;% g
37  Dithio-desmethylcarbodenafil ZHi{ZERERE#ABIF1333233-46-7 11.548 471.25 ?;11322%* ﬁ %g %i
38 Oxohongdenafil ERLIsthARE 1446144-70-2  9.427 481.30 4219072250* ﬁ ﬁ %8
39 N-Octylnortadalafil N-EE A PMARIAE 1173706-35-8 20.325 48820 31%%.31%* u o
40 Dioxohongdenafil SERLIIARIE  1609405-33-5 8.771 495.20 132171'.22%* ﬁ ig %3
41 Hydroxythiovardenafil REMAMKMAIE  912576-30-8  8.749 521.20 1;3;%8* %8 gg ;1[57;
42 Cyclopentynafil 2Ny E ] 1173706-34-7 5.971 529.20 32'12.3; 38 jg :;g

~ Propoxyphenyl - ARREHN 99.20* 20 -39 -18
43 thiohydroxyhomosildenafil RESZAMAIE  479073-90-0 12.963 53525 59990 20 38 20
44 Benzylsildenafil FEAIE 1446089-82-2 8.621 551.20 31732?2%* :38 :‘2,3 :;g
45 Cinnamyldenafil HEHIARE 1446089-83-3 9.405 555.25 111175.12%* %8 25 g
46 Lodenafil carbonate THIFRAERREARE  398507-55-6 17.741 518.30 423231%* %g %% gg
47 Propoxyphenylsildenafil REXEFMAIE  877777-10-1  6.409 489.25 22833?22(?* ﬁ 32 %(1)
48 Depiperazinothiosildenafil (+) FiURPREMATEMARIF 1353018-10-6  8.302 409.10 fgﬁf& g gg i%
48 Depiperazinothiosildenafil (-) FURPREMATEMARIF 1353018-10-6  8.302 407.10 ;{34112(?* 114? 32(;3 213
49 Acetaminotadalafil ZEiRREMIATIIE  1446144-71-3 7.719 433.20 2307 f 12(?* 114{) %Aé 1271
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50  2-Hydroxypropylnortadalafil — 2-2PE AR hik#IIF 1353020-85-5 9.682 434.20 311325213) ig ié :;3
51 Acetylvardenafil ZEiRHARIE  1261351-28-3 4.410 467.30 115:33 'll(;)* ig 4212 ig
o SR EEE wwes we o osa B8R 44
53 Propoxyphenyl thioaildenafil PHREFI0MAE 856190493 13879  Sl900 299000 12 3T Al
54 Yohimbine BT 146-48-5  3.179 355.20 1241"’211% 18 32 ;g
55 Dapoxetine EATET 119356-77-3 6792 306.15 115277"11%* ﬂ ﬁg ;g
56 N-Desethylacetildenafil N-AZBLIMABAE  147676-55-9 4.848 439.20 ?262(1)(; 18 28 i?
57 Desmethylthiosildenafil ~ AFMEMTHMIE 479073-86-4 10698 47720 11 o0 A
58  N-Boc-N-desethyl acetildenafil Nfé;iﬁii* 1246820-46-1 9413 53030 ‘ooa0t 20 22
59 N-Ethyltadalafil N-ZEMiEHIIE  1609405-34-6 10.919  404.20 12?;35212% ﬂ :ié :ig
60 O-Desethylsildenafil O-EZEAMAIE 139755-91-2  6.559 447.20 22%;12%* }8 g? 551)
61 Pyrazole N-desmethylsildenafil BEMN-ZXFREFEMIARAE 139755-95-6  3.792 461.20 12%%21%* 18 gg ig
62 Isobutylsildenafil STEAMAGE  1391053-95-4 6.409 489.20 12%0722%* :ﬁ gg %g
63 Sildenafil dimer impurity FEARIE ZBRIAZF 1346602-67-2 19.850 835.30 22%3;21%* 38 gg %i
64 Vardenafil oxopiperazine fRHMARIEIRIRERN  448184-58-5 7.932 475.15 135112'_12%* :ﬁ gé %g
65 Sildenafil N-oxide FEHIBBIEN-SLILH  1094598-75-0 5.732 491.20 45?338* :ié :gg 252
66 Vardenafil N-oxide RHARIEN-S1LY)  448184-48-3  5.370 505.20 4175712150* %g (233 %g
67  2-Hydroxyethylnortadalafil — 2-2ZEXRMIXRIIE 385769-94-8 8.487 420.15 2125%.21%* g :ég i%
68  Vardenafil acetyl analogue  fRMARIFZBEEZE(IY) / 4.377 438.25 S1)5812?:) ;118 ﬁ ig
69 Vardenafil dimer (+) MRS 1255919-039 19342 83530 e 24 B B
69 Vardenafildimer () MR 1255919-039 10345 83330 oAl 22 oz
70 Mirodenafil KB HIE 862189-95-5 8.890 53230 zggég* :58 jr"g :ig
71 Mutaprodenafil WHARIE ~ 1387577-30-1 7.782 630.25 1341129250 g :ﬁg }g
72 Thioquinapiperfil FRIEIRF 220060-39-9  5.746 449.20 21%4%11%* }8 §2 %S
73 Aminosildenafil SEFARIE 319491-68-4  9.462 406.20 32%%22%* ﬁ gg 551;
74 Desethylcarbodenafil ECEFBHAIE  1027192-92-2 4.165 425.25 ?;31%_22%* }% g %g
75 Didescarbonsildenafil WETFAMARIE  466684-88-8  4.752 449.2 23%3122%* }g gg 12
76 N-Phenylpropenyltadalafil (+)  N-ZKFHEEAMANIIF 2064212-00-4 19.275 505.20 32%3119%* gg %g %Z
76  N-Phenylpropenyltadalafil (-)  N-ZKFKHEEAMANIIF 2064212-00-4 19.264 503.20 22%2243%* %j: AZé 12
77 N-Desethyl-N-methylvardenafil Ng@ﬁgﬁ 224785-87-9 4964 47520 135112'_12%* ﬁ :‘3"3 }g
78 Thioaildenafi WA 856190471 11595 50520 oo 20 34 S
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. . = 379.10* -11 =27 -19
79 Dichlorodenafil WRMARE 1446089-84-4 20.694 407.10 35010 11 32 17
. o 436.30* -11 -30 -22
80 Piperazonifil NKPEARE 1335201-04-1 5.667 483.20 166.10 11 53 17
81  Propoxyphenylthiosildenafil FEFRBIMAFEHAIE 479073875 12912 50520 51599 59 RO,
Propoxyphenyl AEREMRL 299.10* -20 -39 -20
82 thiohomosildenafil ;gﬁiﬁgqp 479073-88-6  13.019 519.20 113.20 -20 -31 -20
L . R EZEE 371.20* -10 -23 -18
83 Dithiodesethyl carbodenafil Zhi 1610830-81-3 11.345 457.20 343.10 10 34 24
B 12720 -1 31 3
84 Hydroxythioacetildenafil REMRALOHIIE  1159977-47-5 9.773 499.20 4350 11 32 s
- . . b — e 134.95* -30 -21 -14
85 Tadalafil dichloro impurity fixizdE—RARBR 1598416-08-0 15.251 461.00 204.10 30 68 By
. - . 343.15* -11 -38 -24
86 Sildenafil impurity 12 PiIARIEZRB12 / 12.538 499.20 37115 30 57 30
Demethylpiperaziny sildenafil ERENRIERE Ec. 365.20" -11 -21 -26
87 D peraziny S mdmas 1357931555 5410 39310 50, ) 54 8
88 Propoxyphenyl aildenafil REREIIMAIE  1391053-82-9 7.014 50320 283107 24 38 19
poxypheny > : : 113.25 24 31 22
. - . 343.10* -11 -36 -24
89 Sildenafil impurity 14 FEIARIEZBI14  2146091-79-2 12.741 485.20 371.20 11 5 18
90 Propoxyphenylisobutyl aildenafil FEFESTHE  1621873-33-3 8.503 517.30 20032 20 38 20
i 113.20 -20 -32 -22

St ARAE

HEREEB T

1.3 *ﬁ‘/ﬁ/ﬁ/&@ﬂ%]

B 90 MARIER W EMPRSIEL &R (5 mg/L) , UAREZFLEHEREN 0.1

50 ng/mL AN RERERESTELIEAR,

1.4 AR

Bt (TR OB) B82S, HEHRREL 1 mLET 50 mL B2/, INPEEE, BARE 15 min, 02

RREER, SBTRHFAIERIIE, BUSKRRFMN.
BRI edIERAERAS, DuBR M IBIER L E Y TIRIBES MY H.

ZR5i171¢
BA *T/ﬁ$¥ nu@l%.

(x100,000)

0.2. 0.5¢ 1. 2. 5. 10.
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El 90MARIERMLEYIMEREIERE (1.0 ng/mL)
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R 13 ERIN D AERERRESITVEL/EAR, KR 1.2 FROMFAEITNE, LURENESR, EERKN

LCMSMS-391

YALTT, IMTEZRIITERLZ. BUEYMALEHE. AMER. BXARH. HR (S/N=3, MEIHH) ME

N=10, B¥it5H)

2R (S/

LZERINEK 3. 90 MABIFR N SMIRAERLLTE 0.1~50 ng/mL KESEEN, HXFREAT 0.998,

SMRIF, HWRTE 0.0007~0.1379 ng/mL Zi&, EERTE 0.0021~0.4221 ng/mL Zi8, REES.
R3 FMEXR. WUERNEER (IXEL/C)

He L EamET ot fff/n? BT (%) R (ffét/'jnfﬁu (fg;ﬁnﬁ%)
1 Sildenafil Y=(52493.4)X +(-1849.75)  0.1-50 82.9-109.8 0.9996  0.0207 0.0628
2 Tadalafil Y=(63354.4)X +(-2263.43)  0.1-50 92.4-113.2 0.9998 0.0088  0.0267
3 Imidazosagatriazinone Y =(1.01399e+006)X + (-11262.0) 0.1-50 96.8-108.4 0.9999  0.0032  0.0098
4 Gendenafil Y =(348548)X +(-2738.93)  0.1-50 92.5-109.3 0.9998  0.0059  0.0180
5 Acetil acid Y=(227101)X +(-3825.70)  0.1-50 88.8-110.0 0.9998 0.0144 0.0435
6 Xanthoanthrafil Y=(93334.8)X +(-2119.44)  0.1-50 90.5-107.6 0.9998 0.0076  0.0229
7 Aminotadalafil Y=(235077)X + (-3694.59)  0.1-50 87.3-108.5 0.9999 0.0066 0.0200
8 Chloropretadalafil Y = (40806.1)X + (-669.973)  0.1-50 89.5-106.5 0.9995 0.0328  0.0995
9 Piperiacetildenafil Y =(842203)X + (-4958.30)  0.1-20 96.2-105.9 0.9999  0.0049  0.0148
10 Noracetildenafil Y=(152262)X + (-620.495)  0.1-20 87.1-109.5 0.9993 0.0161  0.0488
11 Carbodenafil Y =(334896)X + (-2276.67)  0.1-50 90.0-113.6 0.9998  0.0060 0.0183
12 Pseudovardenafil Y=(861629)X +(-99.7632)  0.1-50 92.8-106.7 0.9996 0.0008 0.0024
13 Norneosildenafil Y=(95930.2)X +(-633.023)  0.1-50 89.9-105.9 0.9996 0.0132  0.0401
14 N-Desethylvardenafil Y=(86785.7)X +(1528.99)  0.1-20 85.3-110.9 0.9997  0.0049 0.0148
15 N-Desmethylsildenafil Y=(98577.1)X +(-1760.82)  0.1-50 89.7-109.7 0.9995 0.0126 0.0382
16 Acetildenafil =(197616)X +(887.250)  0.1-20 89.5-110.0 0.9991 0.0050 0.0153
17 Hydroxyacetildenafil = (49433.2)X +(-65.0266)  0.1-20 85.0-111.5 0.9996 0.0147 0.0445
18 Avanafil =(1.23387e+006)X + (13335.7) 0.1-20 90.1-107.4 0.9994 0.0022  0.0068
19 Aildenafil =(91944.7)X +(1320.76)  0.1-50 86.6-113.1 0.9992 0.0131 0.0397
20 Homosildenafil =(20029.8)X +(-2839.67)  0.2-20 92.8-113.9 0.9995 0.0238  0.0722
21 Vardenafil =(105430)X + (577.532)  0.1-20 85.0-112.7 0.9994 0.0025 0.0077
22 Thiosildenafil =(20311.4)X +(-3183.29)  0.5-50 87.0-112.4 0.9998 0.0405 0.1227
23 Thiohomosildenafil =(39308.2)X + (-6266.29)  0.5-50 88.5-108.5 0.9998 0.0322 0.0977
24 Hydroxyvardenafil =(62739.9)X +(1533.29)  0.1-20 85.9-113.5 0.9995 0.0131 0.0396
25 Hydroxyhomosildenafil Y = (40423.7)X + (-8870.15)  0.5-20 85.6-110.5 0.9991 0.0770 0.2334
26 Udenafil Y=(528133)X +(2836.63)  0.1-20 88.1-111.3 0.9996 0.0009  0.0026
27 Hydroxythiohomosildenafil Y = (74446.4)X + (-6209.99)  0.2-50 91.6-109.6 0.9998  0.0238 0.0722
28 Norneovardenafil Y =(993184)X +(-27170.0) 0.1-50 90.7-109.4 0.9998 0.0053 0.0161
29 Nitrodenafil Y=(158670)X +(-3362.71)  0.1-50 91.5-112.1 0.9998 0.0122  0.0369
30 Nortadalafil Y =(38809.0)X +(37.1953)  0.2-50  92.4-108  0.9996  0.0231  0.0699
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31 Chlorodenafil Y=(79681.8)X +(-1128.66)  0.1-50 90.1-103.1 0.9998 0.0143  0.0434
32 Hydroxychlorodenafil Y =(164818)X +(-59.2093)  0.1-50 94.2-105.8 0.9997 0.0264 0.0801
33 N-Butyltadalafil Y =(37413.0)X + (-1255.79)  0.2-50 94.7-103.9 0.9999 0.0113  0.0343
34 Desmethylcarbodenafil Y =(388004)X +(2270.05)  0.1-50 87.8-105.1 0.9996 0.0024 0.0074
35 Descarbonsildenafil Y =(85082.8)X + (522.866) 0.1-20 88.8-112.6 0.9996 0.0036 0.0110
36 Dimethylacetildenafil Y=(127961)X +(953.809)  0.1-20 87.8-111.3 0.9991 0.0138 0.0418
37 Dithio-desmethylcarbodenafil Y=(512590)X + (-145462)  0.5-50 89.0-115.0 0.9996 0.0176 0.0533
38 Oxohongdenafil Y=(65329.1)X +(-1740.26)  0.1-50 92.6-105.6 0.9995 0.0009  0.0027
39 N-Octylnortadalafil Y= (64924.4)X +(1126.80)  0.1-50 86.2-105.3 0.9992  0.0077 0.0234
40 Dioxohongdenafil Y=(113647)X +(1284.53)  0.1-50 92.7-108.9 0.9998 0.0014 0.0043
41 Hydroxythiovardenafil Y=(90382.9)X +(8.49455)  0.1-50 91.2-108.6 0.9990  0.0098  0.0298
42 Cyclopentynafil Propoxyphenyl Y =(165184)X + (1656.54)  0.1-50 90.7-108.5 0.9992 0.0019  0.0059
43 Thiohydroxyhomo sildenafil Y =(81082.8)X +(-3678.87)  0.1-50 90.7-112.8 0.9998 0.0211 0.0640
44 Benzylsildenafil Y =(77687.4)X + (-1720.34)  0.1-50 90.2-108.2 0.9997 0.0097 0.0295
45 Cinnamyldenafil Y = (1.29594e+006)X + (-22984.9) 0.1-20 94.7-104.1 0.9997 0.0010  0.0029
46 Lodenafil carbonate Y =(58665.9)X + (-8754.62)  0.5-50 91.7-111.7 0.9991 0.0410 0.1241
47 Propoxyphenylsildenafil Y= (63497.6)X + (68.9150)  0.2-50 88.2-109.5 0.9996 0.0313  0.0947
48 Depiperazinothio =(97972.8)X +(-1163.38)  0.1-50 87.5-111.6 0.9999  0.0105 0.0319
sildenafil (+)
48 Depiperazinothio = (64879.5)X + (-276.580)  0.1-50 88.7-112.5 0.9998 0.0060 0.0181
sildenafil (-)
49 Acetaminotadalafil Y=(20152.2)X + (400.171)  0.5-50 90.1-107.2 0.9998 0.0188 0.0570
50 2-Hydroxypropylnortadalafil Y =(18259.0)X +(-963.744)  0.5-50 92.7-108.4 0.9995 0.1253 0.3797
51 Acetylvardenafil Propoxyphenyl Y=(186432)X +(-78.8775)  0.1-20 86.6-110.6 0.9990 0.0074  0.0224
52 hydroxyhomosildenafil Propoxyphenyl Y=(167381)X +(-879.791)  0.1-50 85.1-106.7 0.9997 0.0035 0.0105
53 thioaildenafil Y=(273194)X + (-6894.47)  0.1-50 90.1-111.8 0.9997  0.0255 0.0772
54 Yohimbine Y = (1.15926€+006)X + (-5036.05) 0.1-20 95.8-104.2 0.9999  0.0007  0.0021
55 Dapoxetine Y = (1.53509e+006)X + (-21148.3) 0.1-50 96.8-104.4 0.9998  0.0015 0.0045
56 N-Desethylacetildenafil Y =(154854)X + (2095.35)  0.1-20 89.1-109.6 0.9990  0.0260 0.0788
57  Desmethylthiosildenafil N-Boc-N-desethyl vy =(55162.0)x+(-9275.39)  0.5-50 85.5-113.3 0.9996 0.0416 0.1261
58 acetildenafil Y= (273657)X + (-4039.75)  0.1-50 93.6-105.0 0.9998  0.0033  0.0100
59 N-Ethyltadalafil Y=(61388.1)X + (-1524.63)  0.1-50 92.1-108.7 0.9999 0.0111 0.0335
60 O-Desethylsildenafil Pyrazole Y= (77566.7)X + (-852.783)  0.1-50 89.4-109.6 0.9998 0.0277 0.0839
61 N-desmethylsildenafil Y= (54765.7)X + (794.412)  0.1-50 92.3-110.6 0.9995 0.0081 0.0245
62 Isobutylsildenafil Y=(173672)X +(-725.553)  0.1-50 90.8-104.7 0.9997 0.0024 0.0073
63 Sildenafil dimer impurity Y= (20747.7)X + (496.758)  0.2-20 86.0-107.5 0.9999 0.0176 0.0532
64 Vardenafil oxopiperazine Y = (455943)X + (4873.99)  0.1-50 94.6-105.0 0.9999  0.0033  0.0101
65 Sildenafil N-oxide Y=(80788.0)X +(859.040)  0.1-50 94.3-109.1 0.9994 0.0106 0.0320
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66 Vardenafil N-oxide Y=(243660)X +(1336.92)  0.1-50 86.3-106.3 0.9991  0.0070  0.0212
67 2-Hydroxyethylnor tadalafil Y =(31792.0)X + (-457.678)  0.2-50 91.0-111.4 0.9996 0.0298 0.0903
68 Vardenafil acetyl analogue Y =(268684)X +(-111.528)  0.1-20 87.5-108.2 0.9993  0.0020  0.0059
69 Vardenafil dimer (+) Y = (45497.8)X + (-1506.98)  0.1-50 89.6-107.5 0.9992  0.0264 0.0800
69 Vardenafil dimer (-) Y =(53305.5)X +(-483.201)  0.1-50 92.0-110.6 0.9999 0.0072  0.0219
70 Mirodenafil Y=(57104.2)X +(-1120.21)  0.1-50 91.1-108.0 0.9996 0.0071 0.0216
71 Mutaprodenafil Y =(88084.3)X + (-614.563)  0.1-50 90.7-108.8 0.9990 0.0121 0.0366
7 Thioquinapiperfil Y = (1.89825e+006)X + (-68472.7) 0.1-50 91.8-106.9 0.9989  0.0041 0.0125
73 Aminosildenafil Y =(104905)X + (-2121.30)  0.1-50 92.8-104.7 0.9998 0.0140 0.0425
74 Desethylcarbodenafil Y = (178444)X +(-805.307)  0.1-50 88.0-112.6 0.9997 0.0055 0.0166
75 Didescarbonsildenafil Y =(97259.6)X + (-2467.70)  0.1-50 89.1-108.6 0.9996 0.0080 0.0244
76 N-Phenylpropeny! Y=(11703.5)X +(-287.958)  0.5-50 87.5-107.5 0.9997 0.1393  0.4221
tadalafil (+)
76 N-Phenylpropenyl Y= (4847.98)X + (57.8305)  0.5-50 88.6-108.6 0.9995 0.1379 0.4180
tadalafil (-)
77 N-Desethyl-N-methyl var denafil Y=(118175)X + (244.781)  0.1-20 87.2-111.5 0.9994  0.0049  0.0149
78 Thioaildenafil Y=(69533.2)X +(3367.93)  0.2-50 89.2-111.7 0.9997 0.0389 0.1178
79 Dichlorodenafil Y=(314294)X + (10414.1)  0.1-50 85.5-106.6 0.9997  0.0069  0.0209
80 Piperazonifil Y=(50539.4)X +(-712.163)  0.2-50 86.6-109.6 0.9994 0.0422 0.1278
81 Propoxypheny! thiosildenafil = (81550.7)X + (-12405.6)  0.5-50 90.1-108.4 0.9997 0.0221 0.0669
82 Propoxypheny! thiohomosildenafil = (98169.5)X + (-8631.39)  0.2-50 87.7-113.6 0.9998 0.0605 0.1834
83 Dithiodesethyl carbodenafil = (349865)X + (-89360.1)  0.5-50 90.6-115.9 0.9996  0.0255 0.0774
84 Hydroxythioacetildenafil = (89554.1)X + (-6779.36)  0.2-50 91.8-107.3 0.9994 0.0161 0.0487
85 Tadalafil dichloro impurity = (41168.4)X +(-2174.28)  0.2-50 88.9-115.4 0.9998 0.0287 0.0871
86 Sildenafil impurity 12 Y=(570727)X +(-112257)  0.5-50 91.9-112.4 0.9997 0.0099 0.0301
87  Demethylpiperaziny sildenafil sulfonicacid v =(18105.8)X + (-2088.66) ~ 0.5-50 88.7-110.8 0.9998 0.0611 0.1850
88 Propoxyphenyl aildenafil Y =(116590)X + (-48.6511)  0.1-50 89.1-111.9 0.9995 0.0179 0.0544
89 Sildenafilimpurity 14 =(813346)X +(-167325)  0.5-50 90.2-114.6 0.9997  0.0020  0.0060
90 Propoxyphenylisobutyl aildenafil =(79158.4)X + (-1467.57)  0.1-50 90.3-109.8 0.9996 0.0046 0.0140
2.1 BEEREXR

Xf 2 ng/mL BB SR AERRIELE
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x4 RBEEFMEERES LR (n=6)
RSD% RSD%

No. B No. BFR

R.T. Area R.T. Area
1 Sildenafil 0.19 4.90 148 Depiperazinothiosildenafil (+) 0.20 2.68
2 Tadalafil 0.22 3.97 48 Depiperazinothiosildenafil (-) 0.20 4.69
3 Imidazosagatriazinone 0.04 2.03 49 Acetaminotadalafil 0.25 4.26
4 Gendenafil 0.16 1.55 50 2-Hydroxypropylnortadalafil 0.24 4.89
5 Acetil acid 0.19 2.47 51 Acetylvardenafil 0.16 3.00
6 Xanthoanthrafil 0.24 2.36 52 Propoxyphenyl hydroxyhomosildenafil  0.33 2.15
7 Aminotadalafil 0.23 1.75 53 Propoxyphenyl thioaildenafil 0.18 1.22
8 Chloropretadalafil 0.17 2.97 54 Yohimbine 0.21 2.14
9 Piperiacetildenafil 0.17 2.59 55 Dapoxetine 0.29 2.57
10 Noracetildenafil 0.14 3.83 56 N-Desethylacetildenafil 0.16 3.57
11 Carbodenafil 0.14 1.90 57 Desmethylthiosildenafil 0.26 3.93
12 Pseudovardenafil 0.13 2.16 58 N-Boc-N-desethyl acetildenafil 0.27 3.25
13 Norneosildenafil 0.05 3.37 59 N-Ethyltadalafil 0.20 491
14 N-Desethylvardenafil 0.20 4.53 60 0-Desethylsildenafil 0.29 4.14
15 N-Desmethylsildenafil 0.18 3.91 61 Pyrazole N-desmethylsildenafil 0.18 4.76
16 Acetildenafil 0.18 2.56 62 Isobutylsildenafil 0.30 2.43
17 Hydroxyacetildenafil 0.18 4.36 63 Sildenafil dimer impurity 0.02 4.08
18 Avanafil 0.16 1.80 64 Vardenafil oxopiperazine 0.22 2.72
19 Aildenafil 0.27 3.64 65 Sildenafil N-oxide 0.26 4.50
20 Homosildenafil 0.22 4.13 66 Vardenafil N-oxide 0.20 4.26
21 Vardenafil 0.18 4.71 67 2-Hydroxyethylnortadalafil 0.27 4.94
22 Thiosildenafil 0.32 4.17 68 Vardenafil acetyl analogue 0.13 1.50
23 Thiohomosildenafil 0.25 4.68 69 Vardenafil dimer (+) 0.03 3.79
24 Hydroxyvardenafil 0.18 3.90 69 Vardenafil dimer (-) 0.03 2.76
25 Hydroxyhomosildenafil 0.21 3.93 70 Mirodenafil 0.30 4.94
26 Udenafil 0.31 3.15 71 Mutaprodenafil 0.33 2.53
27 Hydroxythiohomosildenafil 0.24 2.90 72 Thioquinapiperfil 0.22 1.47
28 Norneovardenafil 0.20 2.09 73 Aminosildenafil 0.23 4.03
29 Nitrodenafil 0.10 2.44 74 Desethylcarbodenafil 0.16 4.05
30 Nortadalafil 0.21 4.70 75 Didescarbonsildenafil 0.13 3.14
31 Chlorodenafil 0.14 2.41 76 N-Phenylpropenyltadalafil (+) 0.03 4.18
32 Hydroxychlorodenafil 0.16 2.28 76 N-Phenylpropenyltadalafil (-) 0.04 4.41
33 N-Butyltadalafil 0.14 2.52 77 N-Desethyl-N-methylvardenafil 0.21 4.34
34 Desmethylcarbodenafil 0.15 3.24 78 Thioaildenafil 0.21 2.90
35 Descarbonsildenafil 0.18 4.63 79 Dichlorodenafil 0.02 2.69
36 Dimethylacetildenafil 0.23 2.28 80 Piperazonifil 0.21 4.42
37 Dithio-desmethylcarbodenafil 0.22 3.03 81 Propoxyphenyl thiosildenafil 0.18 4.96
38 Oxohongdenafil 0.22 3.55 82 Propoxyphenyl thiohomosildenafil 0.20 3.48
39 N-Octylnortadalafil 0.02 2.46 83 Dithiodesethyl carbodenafil 0.24 1.61
40 Dioxohongdenafil 0.24 3.18 84 Hydroxythioacetildenafil 0.26 2.32
41 Hydroxythiovardenafil 0.26 3.06 85 Tadalafil dichloro impurity 0.14 2.65
42 Cyclopentynafil 0.27 4.22 86 Sildenafil impurity 12 0.21 1.58
43 Propoxyphenyl thiohydroxyhomosildenafil 0.21 2.66 87 Demethylpiperaziny sildenafil sulfonic acid 0.13 4.96
44 Benzylsildenafil 0.23 4.33 88 Propoxyphenyl aildenafil 0.34 4.57
45 Cinnamyldenafil 0.30 2.03 89 Sildenafil impurity 14 0.20 0.99
46 Lodenafil carbonate 0.09 3.66 90 Propoxyphenylisobutyl aildenafil 0.26 3.05
47 Propoxyphenylsildenafil 0.33 2.32
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2.4 DNAREIHLSEES

X1 mL#G, MABRIFEUEYREIERKR, EHIAREN 100 ng/mL BIMNARFGR, RER 1.4 RBv757A#
TR, EMOMT. PURSIEHF e ENSERReEE R E 2~ B 3. IIREIWERIE 5. ZIES
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» 80-120% W70-79% MW<70%
120.00
100.00 89 82
§ 80.00
g 60.00
40.00
20.00
1 4 4
0.00 P | . ]
RS T HEHH
AR INRE 100 ng/mL
B4 PR IRE A S 2B RS T
R5 HRIIFREUNE (I04R%EE100 ng/mL)
U IR HEEE
No. AR HmmRE  hotwE] No. AR HamARE  hitrE]
ng/mL  UWE% ng/mL  UWE%
1 Sildenafil 38.85 109.9 1 Sildenafil N.D. 102.3
2 Tadalafil N.D. 103.6 2 Tadalafil N.D. 108.1
3 Imidazosagatriazinone N.D.  100.3 3 Imidazosagatriazinone N.D.  100.5
4 Gendenafil N.D. 100.3 4 Gendenafil N.D. 102.5
5 Acetil acid N.D. 104.1 5 Acetil acid N.D. 102.7
6 Xanthoanthrafil N.D. 109.2 6 Xanthoanthrafil N.D. 111.1
7 Aminotadalafil N.D. 106.3 7 Aminotadalafil N.D. 108.8
8 Chloropretadalafil N.D. 99.7 8 Chloropretadalafil N.D. 97.3
9 Piperiacetildenafil N.D. 93.8 9 Piperiacetildenafil N.D. 80.2
10 Noracetildenafil N.D. 88.5 10 Noracetildenafil N.D. 77.0
11 Carbodenafil N.D. 101.8 11 Carbodenafil N.D. 101.1
12 Pseudovardenafil N.D. 100.8 12 Pseudovardenafil N.D. 99.4
13 Norneosildenafil N.D. 99.1 13 Norneosildenafil N.D. 102.1
14 N-Desethylvardenafil N.D. 92.9 14 N-Desethylvardenafil N.D. 96.3
15 N-Desmethylsildenafil N.D.  106.5 15 N-Desmethylsildenafil N.D. 1119
16 Acetildenafil N.D. 91.9 16 Acetildenafil N.D. 79.9
17 Hydroxyacetildenafil N.D. 96.7 17 Hydroxyacetildenafil N.D. 82.8
18 Avanafil N.D. 91.9 18 Avanafil N.D. 89.8
19 Aildenafil N.D. 102.8 19 Aildenafil N.D. 99.6
20 Homosildenafil N.D. 111.0 20 Homosildenafil N.D. 106.1
21 Vardenafil N.D. 84.3 21 Vardenafil N.D. 89.5
22 Thiosildenafil N.D. 104.7 22 Thiosildenafil N.D. 103.9
23 Thiohomosildenafil N.D. 97.7 23 Thiohomosildenafil N.D. 95.1
24 Hydroxyvardenafil N.D. 91.8 24 Hydroxyvardenafil N.D. 101.8
25 Hydroxyhomosildenafil N.D. 96.4 25 Hydroxyhomosildenafil N.D. 96.2
26 Udenafil N.D. 95.9 26 Udenafil N.D. 70.6
27 Hydroxythiohomosildenafil N.D. 97.8 27 Hydroxythiohomosildenafil N.D. 98.2
28 Norneovardenafil N.D. 102.4 28 Norneovardenafil N.D. 101.4
29 Nitrodenafil N.D. 100.2 29 Nitrodenafil N.D. 101.3
30 Nortadalafil N.D. 109.2 30 Nortadalafil N.D. 104.0
31 Chlorodenafil N.D. 102.8 31 Chlorodenafil N.D. 102.8
32 Hydroxychlorodenafil N.D. 1023 32 Hydroxychlorodenafil N.D.  103.8
33 N-Butyltadalafil N.D.  105.0 33 N-Butyltadalafil N.D.  105.5
34 Desmethylcarbodenafil N.D.  105.4 34 Desmethylcarbodenafil N.D.  106.5
35 Descarbonsildenafil N.D. 101.3 35 Descarbonsildenafil N.D. 89.5
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36 Dimethylacetildenafil N.D. 89.1 36 Dimethylacetildenafil N.D. 41.0
37 Dithio-desmethylcarbodenafil N.D. 98.0 37 Dithio-desmethylcarbodenafil N.D. 93.8
38 Oxohongdenafil N.D. 99.5 38 Oxohongdenafil N.D. 97.7
39 N-Octylnortadalafil N.D.  107.4 39 N-Octylnortadalafil N.D.  104.6
40 Dioxohongdenafil N.D.  101.8 40 Dioxohongdenafil N.D.  106.0
41 Hydroxythiovardenafil N.D. 101.2 41 Hydroxythiovardenafil N.D. 100.4
42 Cyclopentynafil N.D. 96.5 42 Cyclopentynafil N.D. 96.3
43 Propoxyphenyl thiohydroxyhomosildenafil N.D. 96.3 43 Propoxyphenyl thiohydroxyhomosildenafil N.D. 97.0
44 Benzylsildenafil N.D.  108.5 44 Benzylsildenafil N.D.  109.5
45 Cinnamyldenafil N.D. 100.3 45 Cinnamyldenafil N.D. 93.9
46 Lodenafil carbonate N.D. 99.9 46 Lodenafil carbonate N.D. 102.5
47 Propoxyphenylsildenafil N.D. 108.1 47 Propoxyphenylsildenafil N.D. 96.8
48 Depiperazinothiosildenafil (+) N.D.  102.0 48 Depiperazinothiosildenafil (+) N.D.  105.8
48 Depiperazinothiosildenafil (-) N.D. 1015 48 Depiperazinothiosildenafil (-) N.D.  101.3
49 Acetaminotadalafil N.D. 94.1 49 Acetaminotadalafil N.D. 108.2
50 2-Hydroxypropylnortadalafil N.D. 108.2 50 2-Hydroxypropylnortadalafil N.D. 112.0
51 Acetylvardenafil N.D. 81.6 51 Acetylvardenafil N.D. 65.7
52 Propoxyphenyl hydroxyhomosildenafil ~ N.D. 102.2 52 Propoxyphenyl hydroxyhomosildenafil ~ N.D. 102.7
53 Propoxyphenyl thioaildenafil N.D. 101.8 53 Propoxyphenyl thioaildenafil N.D. 102.1
54 Yohimbine N.D. 67.8 54 Yohimbine N.D. 72.5
55 Dapoxetine N.D. 102.6 55 Dapoxetine N.D. 102.8
56 N-Desethylacetildenafil N.D. 83.6 56 N-Desethylacetildenafil N.D. 68.6
57 Desmethylthiosildenafil N.D.  104.7 57 Desmethylthiosildenafil N.D.  100.1
58 N-Boc-N-desethyl acetildenafil N.D. 99.6 58 N-Boc-N-desethyl acetildenafil N.D. 94.1
59 N-Ethyltadalafil N.D.  105.3 59 N-Ethyltadalafil N.D.  101.2
60 O-Desethylsildenafil N.D.  104.0 60 0-Desethylsildenafil N.D.  106.2
61 Pyrazole N-desmethylsildenafil N.D. 105.5 61 Pyrazole N-desmethylsildenafil N.D. 102.1
62 Isobutylsildenafil N.D.  105.0 62 Isobutylsildenafil N.D.  104.2
63 Sildenafil dimer impurity N.D. 103.3 63 Sildenafil dimer impurity N.D. 98.4
64 Vardenafil oxopiperazine N.D.  100.6 64 Vardenafil oxopiperazine N.D.  101.5
65 Sildenafil N-oxide N.D. 100.2 65 Sildenafil N-oxide N.D. 91.6
66 Vardenafil N-oxide N.D. 98.5 66 Vardenafil N-oxide N.D. 95.5
67 2-Hydroxyethylnortadalafil N.D. 112.5 67 2-Hydroxyethylnortadalafil N.D. 112.4
68 Vardenafil acetyl analogue N.D. 88.8 68 Vardenafil acetyl analogue N.D. 74.0
69 Vardenafil dimer (+) N.D. 97.2 69 Vardenafil dimer (+) N.D. 95.8
69 Vardenafil dimer (-) N.D. 99.8 69 Vardenafil dimer (-) N.D.  102.5
70 Mirodenafil N.D. 103.5 70 Mirodenafil N.D. 91.9
71 Mutaprodenafil N.D.  101.6 71 Mutaprodenafil N.D. 97.5
72 Thioquinapiperfil N.D. 95.7 72 Thioquinapiperfil N.D. 46.3
73 Aminosildenafil N.D. 99.8 73 Aminosildenafil N.D. 97.5
74 Desethylcarbodenafil N.D.  103.0 74 Desethylcarbodenafil N.D.  100.7
75 Didescarbonsildenafil N.D. 113.5 75 Didescarbonsildenafil N.D.  110.8
76 N-Phenylpropenyltadalafil (+) N.D. 98.8 76 N-Phenylpropenyltadalafil (+) N.D. 96.6
76 N-Phenylpropenyltadalafil (-) N.D. 95.1 76 N-Phenylpropenyltadalafil (-) N.D.  107.4
7 N-Desethyl-N-methylvardenafil N.D. 90.6 77 N-Desethyl-N-methylvardenafil N.D. 97.8
78 Thioaildenafil N.D. 99.6 78 Thioaildenafil N.D. 98.6
79 Dichlorodenafil N.D. 98.8 79 Dichlorodenafil N.D.  100.6
80 Piperazonifil N.D. 108.8 80 Piperazonifil N.D. 105.9
81 Propoxyphenyl thiosildenafil N.D. 98.2 81 Propoxyphenyl thiosildenafil N.D.  102.8
82 Propoxyphenyl thiohomosildenafil N.D.  100.6 82 Propoxyphenyl thiohomosildenafil N.D.  105.2
83 Dithiodesethyl carbodenafil N.D.  100.8 83 Dithiodesethyl carbodenafil N.D. 99.4
84 Hydroxythioacetildenafil N.D. 96.0 84 Hydroxythioacetildenafil N.D. 85.9
85 Tadalafil dichloro impurity N.D. 106.2 85 Tadalafil dichloro impurity N.D. 105.8
86 Sildenafil impurity 12 N.D. 101.6 86 Sildenafil impurity 12 N.D. 100.8
87 Demethylpiperaziny sildenafil sulfonicacid N.D.  112.2 87 Demethylpiperaziny sildenafil sulfonicacid N.D.  108.3
88 Propoxyphenyl aildenafil N.D. 101.2 88 Propoxyphenyl aildenafil N.D. 99.6
89 Sildenafil impurity 14 N.D. 99.2 89 Sildenafil impurity 14 N.D. 99.8
90 Propoxyphenylisobutyl aildenafil N.D. 103.5 90 Propoxyphenylisobutyl aildenafil N.D. 96.3
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®6 HmILE

R DINER
mmh#1 FaibARIE (Sildenafil) ,38.85 ng/mL
aahE2 FEHARIE (Sildenafil) ,51.15 ng/mL
fmhE3 RIGH

B %&it

AR T —ER BEBSRURIEEIEN LC-30A M1 =EMHRTFETIE LCMS-8050 Bk FMIE HUiE 55 TR 1 #h
BZER 90 MIBIFERUEYINTT K. L AETERTYREERERAMHINE, AITE 25 min RIEABFRE
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E T =P mhE TR S I @, ERRD R R EEARIE (Sildenafil) o *NSZ5EFRRLH 90 MABIEEAL S,
A7ARE. RE. R EH, TRTRAETP 90 AR E 2 NMNE S HE,

E Rzl EER(RE)GRAE SHF L

Shimadzu(China)CO.,LTD. Analytical Applications Center

LETHRILXEME1805B21K BIMBIE: 021-34193996 http://www.shimadzu.com.cn
Building B2, No.180 Yizhou Road, Shanghai Hotline: 021-34193996



