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FH it o T DR 265 2 B TR AR 1 - 2 A p R EEME R (LA 1. 4. 21~23) PLRiFIIMEZ OIS 114, BED
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Abstract: Objective To study the chemical constituents of of Angelica gigas, and evaluate the activity of the isolated monomer
compounds against prostate cancer. Methods The ethyl acetate extract of 4. gigas was systematically isolated and purified using
silica gel column chromatography and semi-preparative HPLC. The structures of the isolated monomer compounds were characterized
by a combination of spectroscopic methods, including nuclear magnetic resonance, high resolution mass spectrometry. The anti-prostate
cancer activity of the compounds was evaluated using the CCK-8 assay, and network pharmacology was employed to predict the
targets, functions, and pathways of the active ingredients of 4. gigas against prostate cancer, which was further verified by Western
blotting (WB) experiments. Results A total of 33 compounds were isolated from the ethyl acetate fraction of 4. gigas and identified
as umbelliferone (1), skimmin (2), scopoletin (3), 7-demethylsuberosine (4), 6,7-dimethoxycoumarin (5) devenyol (6), bergapten (7),
isoimperatorin (8), cnidicin (9), imperatorin (10), xanthotoxol (11), xanthotoxin (12), nodakenetin (13), marmesin (14), nodakenin (15),
isopsoralen (16), oroselol (17), (&£)-vaginidiol (18), columbianadin (19), xanthyletin (20), decursinol (21), decursin (22), decursinol
angelate (23), (+)-lomatin (24) (+)-cis-khellactone (25), catechin (26), quercetin (27), myricetin (28), nicotinic acid (29), ferulic acid
(30), chlorogenic acid (31), 5-(hydroxymethyl)furfural (32), 5,5’-dibutoxy-2,2’-bifuran (33). Compounds 1, 4, 6, 8, 12, 13, 19, and
21—24 exhibited inhibition of prostate cancer cell proliferation. The five compounds with the most significant cancer inhibition effects
(1, 4, 21—23) were further evaluated for their anti-prostate cancer activities at multiple concentrations. Among them, compounds 22
and 23 showed the strongest inhibition of prostate tumors. A total of 11 core anti-prostate cancer targets of the chemical components
in A. gigas were identified through network pharmacology prediction, including threonine kinase (AKT), epidermal growth factor
receptor (EGFR), cyclin D1 (CCND1), prostaglandin-endoperoxide synthase 2 (PTGS2), and others. KEGG pathway enrichment
screening revealed signaling pathways involved in the cancer pathway, the phosphatidylinositol 3-kinase/protein kinase B (PI3K/AKT)
pathway, and the EGFR signaling pathway. Western blotting analysis confirmed that the active ingredients in A. gigas exerted anti-prostate
cancer effects by inhibiting the expression of AKT, a key protein in the PI3K/AKT pathway. Conclusion Compounds 6, 16, 17, 24, and 33
were identified for the first time from this genus, while compounds 18, 25, and 32 were found for the first time from this species. Compounds
1, 4, 21—23 showed better inhibition of prostate cancer cell proliferation, with compounds 22 and 23 having the strongest inhibitory effect,
which demonstrated their anti-prostate cancer effects by inhibiting the expression of AKT, a key protein in the PI3K/AKT pathway.
Keywords: Angelica gigas Nakai; coumarins; prostate carcinoma; isopsoralen; oroselol; decursin; decursinol angelate; 5-hydroxymethyl
furfural

+ 5 (Angelica gigas Nakai, AGN) X 4 Hif
2414, NTEEL (Apiaceae) )& Angelica L.H]
ZAEARARIEY), & 1~2m, {50, AN
HAWAMR, F/-THRERICHX . HEfissE, +
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M) (R4 CognlQ) 1EARARIR. IE
i B EDI R REE S, CAERE., #E E
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CPRZERI, DR AR S50 6] - 2 VAR AR £ IR0
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WD« 5350 42 7 <AL ] B Cumbelliferone, 1),
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T HEIHF T K (6,7-dimethoxycoumarin, 5) .
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#% (isoimperatorin, 8). ¥E/KZ (cnidicin, 9)+
KK #H 2 (imperatorin, 10) fEH{ 7 (xanthotoxol,
1. eM# &R (xanthotoxin, 12). HALHTHHIT T
(nodakenetin, 13). F4EAERTHAEE (marmesin,
14). LR (nodakenin, 15). FAMFHEEH
(isopsoralen, 16). Mi%HNEE C(oroselol, 17). (£)-
vaginidiol ( 18 ) . = & b A B 4 H K B
(columbianadin, 19). fEHIAEE (xanthyletin, 20).
EAEHT HHEE (decursinol, 21) 58AEHT A2 (decursin,
22). HACHTHARE 24 VAEE (decursinol angelate , 23).
(+)-lomatin (24). (+)-JEHLAK N B [(+)-cis-
khellactone] (25). JL#Z (catechin, 26). Hit5 ==
(quercetin, 27). #i§ZE (myricetin, 28). MR
(nicotinic acid, 29). FZLEZ (ferulicacid, 30). %¢
J7if2 (chlorogenic acid, 31). 5-F&H FLRERE [5-
(hydroxymethyl)furfural, 32]. 5,5'- ] %J&-2,2'-X{
FRIRNE (5,5'-dibutoxy-2,2'-bifuran, 33). L& 6.
16. 17. 24. 33 NERNZBHEY TR, HED
18, 25, 32 AE XM ZMEA T KI. Xf 58453
M LR RNEWRAT T ORISR S Py,
HAGEW 22 23 TR 51 e v 1 dec i R FH X 4%
PR A E R (A 1.4, 21~
23) PUATHI B AT TR 4T, 15322 R/
R H W B (serine/threonine kinase protein, ATK).
x4 K B F 52 /& (epidermal growth factor
receptor, EGFR)\ G1/S-F§ 7 1% & 25 F1-D1 (cyclin
D1, CCND1). 7B & - Wi ALY &t
(prostaglandin-endoperoxide synthase 2, PTGS2) 2§
11 MZCEE A, 185 8 5T B S e 0 R ] 5
FERHF R4 (Kyoto encyclopedia of genes and
genomes, KEGG) % & L0115 21 B I I UL -
3-WH-F ¥ B (phosphatidylinositol 3-kinase/
protein kinase B, PI3K/AKT) {5 5 i@ TIALE,
SRR, HAIEER S GRTRENNE. B8
AUEHE . RACHTHARE . SAEATSARE S alE . 7-2H
BORTEMUR) L 2HE ] PIBK/AKT {5 5l %%
FE A HT 2 BRI VR
1 UE5HH

Varian Inova 700 MHz Y % i LR 9% 1S4 (32
FLELZZ A F]Ds INM-ECA-400, 400 MHz BUA% R
PRP A C(HABE TR S4); QE Focus M4
HEF 14 (Thermo Fisher Scientific); Agilent 1260
Infinity 2 S RCHRAR G (EE Agilent A F]);

LC100 Bt 2% v S UAH A R4 (B RFEAX
BAEMBRAFD; P HAEH (ZORBAX Eclipse
XDB-Cis, 250 mm X 4.6 mm, 5um, 32 [H Agilent A
F]D; P &R (XBridge BEH Phenyl OBD
Prep 1, 250 mmX 10 mm, 5 um, 3E[E Waters 2
A]); RE-52AA BUJi%E 728 kAL (g R A
J7): SHB-IIT BUEIA /K2 F 52598 G I3 R}
AR ATD; GZX-9240MBE B o G X T8 48

(HIER S R AR ERIT R s AR
200~300 H (F Sifg#efb T ); Silica gel 60 F254
ERUE R AR (Merck KGaA); £ RS A% 4%
(Jena UVP Chem studio) HPLC {# FH H55 A ta i
ai (7SR BARA D HAlfh 227738
St el (PEBR AR M A R AT AHF R
LNCaP 4ififs ( H3%'5 TCHul73, i E R} 58 it
A D; 1640 H5773E (SH30027.01). R L 22
M (SH30256.12) N #H—HE% 2 (SV30010)
e B FLAE AR A T s 0.25% R 8 1 i i A
(E607002, Genview Scientific Inc). 454 fG45 L&
(16421000 F #PCE# F84E arBHE A TR A F] s CCK-
8 W& (C0038) M HEH = RAEMFHZA A F;
LA (D8372). BCA A & AR &
(PC0020) /% RIPA i (R0010) ¥ H LR
KRR BR AT RIPA B3R AR (G2002).
PMSF (G2008, 100 mmol/L). Wl 1k 8 B 771)
(G2007). SXEHEH EFEZM (G2013, JEAD,
10%PAGE Ftt (L€ ) ¥k fise b e 3 e il ol 571 4
(G2043-50T). Prestained Protein Marker PVDF fi&
(G6044) . FiflgWhky (GC310001). il ALEE-20
(GC204002). ECL RMGMBAERE (G2161). itk
Ve (G2079 58D, WNFEL YA (G2011),
SWE Puis = o Hr i vk il (G2081). TBS &4
W (G0001) ¥ H B ZE 4 /R AR A TR A A o

+ T TR E, SILBH RIS A R
AP e N1 2IH A. gigas Nakai )T AR .
2 HiE
21 REESE

B IA2458F 5 kg, H 25 L 1 95% 4R
A, FIHEE 2 K, FHR 3h, A IR, 80 C
PRI IR E (735.77g). BL500g 3328, F2.5L
KBRS B U KA R0, A A ik (60~
90). FEER 4 BE. IE T BESSRFAZEEL, REMHE 7|2 HL
3K, a3 ARG ZERGH, 80 “CigUE [l
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W, 3 AR EA MR REEY) (1.69 ) BSR4
PR (24.36 @) IE TEEREY) (34.88 g). HL
200~300 HEEMZ 400 g , F sl AH A ik -E R £ 05
(51D Rillses, MHHFOe, Wikt vikEy
MIE#AH; BER OBRZEIY) (2436¢2) H 49 g 1t
JRFEFE (200~300 H), FREHHETE BfE. DA
HEBE-EERR 2 (501, 4210321201, 10 1)
AT BE e, & ¥ 2 i (thin layer
chromatography, TLC) il j5 & FFAHFI4L 7, A1k
WA, 3510 45, 535009 Fro 1 (89.90 mg).
Fr.2 (103.20mg). Fr.3 (95.60mg). Fr.4 (282.30
mg). Fr. 5 (559.80 mg). Fr. 6 (864.50 mg). Fr.7
(211.90 mg)+ Fr. 8 (1 105.90 mg ) Fr. 9 (258.60 mg) .
Fr.10 (3 616.10 mg)-

¥ Fr. 1 (89.90 mg) 4T+l 4 HPLC il %5
B, LU B HEE-/K (80 & 20). A & 3 mL/min
BEATVRNL, 1B2MAY 9 (4.89 mg, (r=12.77 min)-
33 (4.6l mg, %x=38.54 min),

¥ Fr.2 (103.20 mg) BHATEER AR G155 55, DA
A EE-BERE 2 (1021, 8:1.6:1.4:1.2:
1D BB, 4 TLC )5 &R A2, Bl
Wi, 1532 N Fr. 2.1 (1420 mg) A Fr. 2.2
(38.50mg) . ¥4 Fr. 2.2 #4711l % HPLC il #5705,
PLRBhAH /K (75 @ 25) #EATVERG, BRMLEY
19 (17.85mg, fx=11.52 min),

# Fr. 3 (95.60 mg) ATl 4% HPLC i %4>
B, DAVEIAH K (65 @ 35) BHATRRIN, 53k
A1) 22 (856 mg, ®R=6.15min)\ 23 (9.23mg, =
7.95min). 7 (17.95mg, ®=9.54 min). 16 (5.98
mg, ®r=29.12min). 4 (17.97 mg, rk=232.26 min),

¥ Fr.4 (282.30 mg) HEATHER M (il 50 55, LA
FEE-BEER 8 (51, 4010321, 201, 1
1) BHTERREVEM, 4 TLC Kl 54 3 R4y,
TR, 93] 4 NS Fro 4.1~4.4. ¥ Fr. 4.1
(55.00 mg) HEAT 2=l % HPLC %755, LAshAH
HEE-/K (55 1 45) #AT BN, 152116E4 30 (17.84
mg, R=7.36min). 20 (5.92mg, tk=11.65min),
H Fr.4.2 (25.80mg) 347 :Hi & HPLC il %7 &5,
DL BhA I EE-/K (55 @ 45) Welt, BEMLEY 10
(17.77 mg, t=8.81 min). ¥ Fr. 4.3 (91.60 mg)
AT P& HPLC #&0&, LA SIAH H EE-/K
(55145 Felt, HE1LEY 15 (4.88mg, rR=7.05
min). 8 (17.88 mg, rr=14.88 min). ¥ Fr.4.4 (18.80

mg) BT HPLC #4505, LA F -
K (50 500 HEATHENL, BEMEY S (17.65mg,
R=9.27 min)-

¥ Fr.5 (559.80 mg) #HATRER AT (A1 5r &5, DA
FE-BERR CfE (501,401, 3510 201, 1
1) BEATEEREBENG, 2 TLC Kl 5 & 3 144,
EATR, 9313 5 AN Fr. 5.1~5.5. ¥ Fr. 5.1
(129.40 mg) HEAT il 45 HPLC il &5 &, LAAB)
AHHEE-ZK (50 & 50O BEATHEML, 15 211654 26(17.90
mg, ®rR=4.50min). 24 (6.29mg, ®R=18.59 min),
¥ Fr. 5.2 (160.50 mg) #4721l % HPLC il %4 &5,
PLIRBhAH FREE-/K (45 @ 55) HEATVERR, B3
1 (23.13 mg, ®=11.16 min). 28 (17.98 mg, &=
27.56 min), 6 (6.19mg, &_R=29.84min). 17 (5.35
mg, ®=39.31 min).

H Fr.6 (864.50 mg) HEATHERAF (i 73 55, LA
FEE-BERE 2 (501, 4013210201, 1
1. 0: 1) BATEEEEYEAL, £ TLC &5 & 40
Moy, [EET, £330 4 AN4H Fr.6.1~6.4. % Fr.
6.2 (540.20 mg) #4714 HPLC #4553 55, LA
B HEE-7K (40 2 60D Pellit, 132IEY 27 (17.86
mg, ®rR=13.90min). # Fr.6.3 (103.00mg) #1T}
il % HPLC il %732, VALBIAHFFEE-7K (40 @ 60)
Ve, BEMLAEY 29 (17.79mg, rR=4.57min). 3
(21.60 mg, rR=12.55min). 13 (18.80 mg, r=14.45
min). 14 (18.91 mg, &=15.51 min). 21 (5.90 mg,
R=23.95min). ¥ Fr. 6.4 (21.56 mg) HEITFH|%
HPLC il 505, LARaIAEFRE-7K (30 : 70) #E4T
Yo, RMEY) 2 (17.55 mg, rR=4.40 min).

¥ Fr.7 (211.90 mg) #ATRER AT €3S 705, DA
FEE-BERR Al (40103510201, 151, 0
1) BEETRRL, £ TLC S & M EA S, Rk
W, /23 5 AN Fr. 7.1~7.5. % Fr.7.2 (15.00
mg) BT HPLC #4505, LLAShHH F -
K (35165 HHATHEM, S21EH 32 (5.05mg,
r=06.61 min).25(4.40 mg, tr=24.30 min) . ¥ Fr.7.4
(90.80 mg) HEAT -l % HPLC %73 55, LAGsIAH
HEE-7K (30 1 700 Felit, 5311654 31 (17.65 mg,
r=8.20 min)-

¥ Fr. 8 (1105.90 mg) BEATRERGH: (B RE 4 59,
DL S - FRE (250 0 14200 & 1. 150 & 1. 100 :
1. 50 0 1, 00 1) #EATEREESEN, 2 TLC #illf5 &
FEARIL Sy, BEICER], A313L 9 NS Fr. 8.1~



* —* ﬁ 20254E3 H $56% 6 Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 6

* 1907 -

8.9. ¥ Fr. 8.4 (5830 mg) #4724 HPLC il %
3B, LATEIHI T EE-K (30:70) EATVERL, HE1k
A 12 (17.70 mg, tr=26.90 min). ¥ Fr. 8.5 (26.00
mg) BEATAH % HPLC #il&5, CAishHH F -
K (50 500 HEATHEML, REMLEY 11 (17.87 mg,
®R=9.99 min). ¥ Fr. 8.7 (170.90 mg) 47 FH%
HPLC il #4725, LASHAHFEE-/K (40 : 60) BEME,
BEEY 18 (420 mg, R=23.44 min).
2.2 CCK-8 JE&M b & a5 AR & 14

HOR 04 K AR KOIRS R &7 19 1/ 21 IR e
LNCaP 40fg, F 2 mL 0.25%i & (3 B AL 1k 3
min, FRAIAIBLETE4A S, IO 4 mL 4 e 4o
TR ETHAG . A s 25 R R 4 2 P &2 1< 10
ANFL, BFFL 100 L MR, R T 96 FLARH,
737 T\ 5%CO, IEIREE IR N 9% . s
7= 24 h )5, BERFUFES S IMANFLA, B—REE
(25, 50 100 umol/L) ¥ ¥ 3 NI AL, ®FLLEZ 10
ul, RIS BB A, XFHRZHZ5 T 0.1% DMSO. 4k
SERE9E 24h )5, LI CCK-8 TAEW 10 uL, 4k
SR 1h, 1F 450 nm K F IR FLIROGEE
(A B FFE A R H RS R

I PIAFTE =4 s—A w0)/(A uw—A 1)
2.3 WLEHBFTN

WM RGEHEERIES ST &
(TCMSP, https://tcmspw. com/tcmsp. Php) X 1241
TEHERY (TR TR SAERTEIER . SR AT HA R
SACHTIHRE M ARs . 7-5 FRORTERED TR,
DL ARA= 90 F) I FE Coral bioavailability, OB) =30%
A2 (drug likeness, DL) =0.18 2k At3E47 17
. #£ TCMSP 1 G %G 1 o HEAT#E sl i, JF:
B3t UniProt Chttps://www.uniprot.org/) 4 22 4 ¥
MR A AR NI IR 2 FR. £ GeneCards
B (http://www.genecards.org/, relevance score=1).
OMIM ##& /% (http://www.omim.org/)+ PharmGKB
HEEE (https://www.pharmgkb.org/). TTD %4 %
( http://db.idrblab.net/ttd/ ) FI DrugBank #{ #& %

(https://go.drugbank.com/) #1 LA“ Prostatic carcinoma”

KRBT ER, # 5 ANEE PE R 45 RIUF A I
MBRESEAE, EDJYRTZ B A G il SRR AT
A Cytoscape 3.9.1 ¥fl, il vh 255 1 o -HE A
W 2% . K] A STRING -F & ( hitps:/string-
db.org/cgi/input.p]) A AT FEHE fUBEAT PP 90 2% 44 2 4%
BYFA “Homo sapiens”, 2 FAH HLAFE H R{E 13 &

N “Medium confidence” (0.400), Frif4hH iy
Cytoscape # AT ] M4k &b 3, ffi F Cytoscape-
Centiscape 2.2 ffifFiHE4T 704, ik HAZ LB .
KEGG & % 7r #r . i & DAVID # ¥ &
(http://david.nciferf.gov/) #1T KEGG ¥ & 45
Mr, RSB AR S, PR AYE Bt
P& OmicShare XTHEFERT 15 E 545 H B E/E
FH B P S L BT I (1) 55 5 3 e AT T ARAL R
XF i A 3] 1 38 s TR AT 97 A8 3R A5 LY YR T R A
e )3 g 1S
2.4 Western blotting 323638 11F

ffF RIPA ZE#fR A LNCaP 4158 $2 U
Ji, AE 100 CHIEEE &M 10 min fEE A
PE. {8/ BCA 2 1l e Rl e S kB, JF
F 10% % 5 B 1R 44 - 5% 1A s Tk M J e Pl ik
(SDS-PAGE) /B2 MEA (20 pug), AJEH
KEEFeE] PVDF B L. fE=E FHSFLEE 20
(TBST) L2 yRACHI T 5%l 2F W3 1~2h, 78
4 CHF5—HEER: $tL ACTIN (1: 50000,
PUAKT (1:1000). $t PI3K (1 :1000). )5,
WS HRP RAMIPUILE/ R E . TEHRLER
Jt (ECL) R4 FATELZERAT RS, 14 2 D)6e sk
BA T H bR 21 XS 70 i AL E
3 %
3.1 SZHETE

EY 1. e ashIRES & (FEE); HR-ESI-
MS m/z: 163.038 50 [M+H]", CoHO3; 'H-NMR (700
MHz, Methanol-ds) J: 6.18 (1H, d, J = 9.4 Hz, H-3),
7.84 (1H, d, J= 9.4 Hz, H-4), 7.45 (1H, d, J = 8.5 Hz,
H-5), 6.78 (1H, dd, J = 8.5, 2.4 Hz, H-6), 6.70 (1H, d,
J=2.4Hz, H-8); '3C-NMR (175 MHz, Methanol-ds)
5: 163.7 (C-2), 114.5 (C-3), 146.1 (C-4), 130.7 (C-5),
112.3 (C-6), 163.2 (C-7), 103.4 (C-8), 157.2 (C-9),
113.1 (C-10). LA E#¥a 5 SR TE £ dl — 201,
KENEY 1 AT MBS

&Y 2. AR (HEE); HR-ESI-MS m/z:
323.07721 [M—H]", CisHi0s; "H-NMR (400 MHz,
Methanol-ds) 5: 6.28 (1H, d,J=9.5 Hz, H-3), 7.90 (1H,
d, J=9.5 Hz, H-4), 7.56 (1H, d, J = 9.4 Hz, H-5), 7.11
(1H, dd, J = 9.4, 1.5 Hz, H-6), 7.07 (1H, d, J = 1.5 Hz,
H-8), 5.04 (1H, d, J = 7.6 Hz, H-1"), 3.93~3.38 (6H,
m, H-2'~6'); 3C-NMR (100 MHz, Methanol-ds) ¢:
163.2 (C-2), 115.2 (C-3), 145.6 (C-4), 130.4 (C-5),
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115.3 (C-6), 162.2 (C-7), 105.0 (C-8), 156.7 (C-9),
114.3 (C-10), 101.9 (C-1'), 74.8 (C-2'), 78.4 (C-3),
71.3 (C-4),77.9 (C-5'), 62.4 (C-6'). LA I %¥w 5 ik
RIEH AR — 20O, MEEE G 2 N FEH .

& 3: AR AR (FEE); HR-ESI-MS m/z:
191.03407 [M—H]", CioHsO4; 'H-NMR (700 MHz,
Methanol-ds) d: 6.20 (1H, d, J=9.4 Hz, H-3), 7.86 (1H,
d, J=9.4 Hz, H-4), 6.77 (1H, s, H-5), 7.11 (1H, s, H-
8),3.90 (3H, s, H-11); 3C-NMR (175 MHz, Methanol-
ds) 0: 160.5 (C-2), 109.9 (C-3), 146.1 (C-4), 103.9 (C-
5), 150.9 (C-6), 152.9 (C-7), 100.8 (C-8), 147.1 (C-9),
112.6 (C-10), 56.8 (C-11) LA L% 5 SCik ks £
— B8, WM EY 3 ARE SR

G 4: R KR (R EED) ;s HR-ESI-MS m/z:
231.100 81 [M+H]*, Ci4H1403; "H-NMR (700 MHz,
Methanol-ds) 6: 6.15 (1H, d,J=9.4 Hz, H-3), 7.83 (1H,
d, J=9.4 Hz, H-4), 7.27 (1H, s, H-5), 6.70 (1H, s, H-
8), 3.30 (2H, d, J = 7.2 Hz, H-1"), 5.33 (1H, m, H-2"),
1.76 (3H, s, H-4"), 1.72 (3H, s, H-5'); BC-NMR (175
MHz, Methanol-ds) 0: 164.1 (C-2), 112.0 (C-3), 146.3
(C-4), 134.0 (C-5), 123.0 (C-6), 160.9 (C-7), 102.6 (C-
8), 155.5 (C-9), 112.9 (C-10), 28.7 (C-1"), 128.0 (C-2"),
129.5 (C-3"), 26.0 (C-4"), 17.8 (C-5). LA F%#z 5
BRI IE B — 3000, MO E) 4 R 7-5 AR
RICHE -

e 5: HEERG & (FRE); HR-ESI-MS
m/z: 207.064 64 [M+H]", CiiH1004; 'H-NMR (400
MHz, Methanol-d,) J: 6.29 (1H, d, J = 9.5 Hz, H-3),
7.89 (1H, d, J = 9.5 Hz, H-4), 7.13 (1H, s, H-5), 6.98
(1H, s, H-8),3.95 (3H, s, H-1"), 3.91 (3H, s, H-2"); '3C-
NMR (100 MHz, Methanol-dy) J: 163.7 (C-2), 113.5
(C-3), 145.8 (C-4), 109.7 (C-5), 147.9 (C-6), 154.5 (C-
7), 100.8 (C-8), 151.1 (C-9), 112.9 (C-10), 56.8 (C-1’,
2o PL RO 5 SOk RoE B s — B0, s e
YsheT-—HEEFTER.

&Y 6. HtsHIRES & (HWEE); HR-ESI-MS
m/z: 263.090 85 [M—H]", CisHis0s; 'H-NMR (700
MHz, Methanol-ds) J: 6.21 (1H, d, J = 9.4 Hz, H-3),
7.86 (1H, d, J=9.4 Hz, H-4), 7.37 (1H, d, J = 8.5 Hz,
H-5), 6.77 (1H, d, J = 8.5 Hz, H-6), 2.82 (1H, dd, J =
17.3, 6.2 Hz, H-1"), 3.11 (1H, dd, J = 17.3, 4.5 Hz, H-
1), 3.86 (1H, dd, J= 6.2, 4.5 Hz, H-2"), 1.33 (3H, s, H-
4"),1.35(3H, s, H-5); '3C-NMR (175 MHz, Methanol-

ds) 5: 163.6 (C-2), 112.5 (C-3), 146.3 (C-4), 128.0 (C-
5), 109.2 (C-6), 158.2 (C-7), 115.5 (C-8), 154.7 (C-9),
113.5 (C-10), 26.4 (C-1'), 79.4 (C-2'), 69.0 (C-3'), 21.7
(C-4"),25.5(C-5"). LA B 5 SCkfkiE —35Y,
KEWAY) 6 N devenyol.

tEY 7. AaLRY) (FEE); HR-ESI-MS m/z:
217.048 83 [M~+H]*, Ci2HsOs; 'H-NMR (700 MHz,
Methanol-ds) J: 6.28 (1H, d, J = 9.7 Hz, H-3), 8.29 (1H,
d,J=9.7Hz, H-4),7.18 (1H, s, H-8), 7.79 (1H, d, J=2.4
Hz, H-2'), 7.28 (1H, d, J = 2.4 Hz, H-3"), 4.32 (3H, s, H-
1); BC-NMR (175 MHz, Methanol-ds) J: 163.4 (C-2),
112.9 (C-3), 141.3 (C-4), 151.1 (C-5), 114.2 (C-6), 160.0
(C-7),94.2 (C-8), 153.3 (C-9), 107.7 (C-10), 146.6 (C-2"),
106.4(C-3"),60.6 (C-1"), VA% 5 ik £ —
02, WeEEEAEY) T TN,

&) 8: Tty R (HEE); HR-ESI-MS m/z:
271.095 79 [M+H]*, CisH1404; 'H-NMR (400 MHz,
CDCls) d: 6.22 (1H, d, J = 9.8 Hz, H-3), 8.11 (1H, d,
J=9.8 Hz, H-4), 7.10 (1H, s, H-8), 7.54 (1H, d, J=2.1
Hz, H-2), 6.90 (1H, d, J = 2.1 Hz, H-3'), 4.87 (2H, d,
J=17.0 Hz, H-2""), 5.48 (1H, t, J= 7.0 Hz, H-3"), 1.65
(3H, s, H-5""), 1.75 (3H, s, H-6""); 1*C-NMR (100 MHz,
CDCl3) 6: 161.4 (C-2), 112.6 (C-3), 140.0 (C-4), 149.1
(C-5), 114.3 (C-6), 158.2 (C-7), 94.3 (C-8), 152.8 (C-
9), 107.6 (C-10), 145.0 (C-2'), 139.7 (C-3'), 69.8 (C-
2", 119.2 (C-3"), 105.2 (C-4""), 25.9 (C-5"), 18.3 (C-
6")o LA - EHE 5 SRR IE B s — B0, s e s
V) 8 N ERHTEAE o

a9 AR (HEE); HR-ESI-MS m/z:
355.152 86 [M+H]", C21H20s; 'H-NMR (400 MHz,
CDCls) d: 6.28 (1H, d, J= 9.8 Hz, H-3), 8.11 (1H, d,
J=9.8 Hz, H-4), 7.62 (1H, d, J = 2.2 Hz, H-2'), 6.93
(1H, d, J = 2.2 Hz, H-3"), 479 (2H, d, J = 7.1 Hz, H-
2'"),5.52 (1H, m, H-3"), 1.64 (3H, s, H-5""), 1.70 (3H,
s, H-6""), 4.86 (2H, d, J= 7.2 Hz, H-2""), 5.60 (1H, m,
H-3""), 1.73 (3H, s, H-5'""), 1.78 (3H, s, H-6""); 13C-
NMR (100 MHz, CDCl3) d: 160.8 (C-2), 113.0 (C-3),
139.8 (C-4), 144.4 (C-5), 116.5 (C-6), 150.6 (C-7),
143.6 (C-8), 145.9 (C-9), 109.1 (C-10), 145.3 (C-2"),
105.2 (C-3"), 70.6 (C-2"), 120.0 (C-3"), 139.9 (C-4"),
18.3 (C-5""), 26.0 (C-6", 6"), 70.5 (C-2"""), 119.4 (C-
3'"), 140.0 (C-4"""), 18.2 (C-5""). LA_E%5¥i 5 30k
TEHHE—804, MUEENEY 9 NIBIRE.
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&P 10: AL GIRBAR (FEE; HR-ESI-
MS m/z: 271.095 79 [M~+H]*, CiHis04; 'H-NMR
(700 MHz, Methanol-d4) J: 6.38 (1H, d, J= 9.6 Hz, H-
3),8.03 (1H, d,J=9.5 Hz, H-4), 7.56 (1H, s, H-5), 7.89
(1H, d, J = 2.3 Hz, H-2'), 6.95 (1H, d, J = 2.3 Hz, H-
3"), 4.97 (2H, d, J=7.3 Hz, H-2""), 5.55 (1H, t, J= 7.3
Hz, H-3"), 1.66 (3H, s, H-5""), 1.70 (3H, s, H-6"); 13C-
NMR (175 MHz, Methanol-ds) J: 162.8 (C-2), 115.2
(C-3), 146.8 (C-4), 114.9 (C-5), 127.8 (C-6), 150.1 (C-
7), 132.4 (C-8), 145.9 (C-9), 118.0 (C-10), 148.5 (C-
2), 107.9 (C-3'), 70.8 (C-2""), 120.9 (C-3"), 141.1 (C-
4'), 18.0 (C-5"), 25.9 (C-6"). LA_L-H¥i 5 CikikiE
—E0S], WA 10 NERETIH R

&Y 11 BER R (FED; HR-ESI-MS m/z:
203.033 36 [M+H]*, CiiH¢Os; 'H-NMR (700 MHz,
Methanol-dy) 6: 6.34 (1H, d,J=9.5 Hz, H-3), 8.00 (1H,
d, J=9.5 Hz, H-4), 7.35 (1H, s, H-5), 7.84 (1H, d, J =
2.3Hz,H-2"),6.90 (1H,d,J=2.3 Hz, H-3'); BC-NMR
(175 MHz, Methanol-dy) 8: 163.0 (C-2), 114.6 (C-3),
147.1 (C-4), 111.2 (C-5), 127.3 (C-6), 148.3 (C-7),
132.4 (C-8), 141.3 (C-9), 117.8 (C-10), 147.1 (C-2"),
107.9 (C-3"). LA FE¥E 5 30k ik i Hopfs — 3518261,
WU A 11 NAEREEEY .

EY 12: AR (FED; HR-ESI-MS m/z:
217.048 90 [M+H]", C12HsO4; 'H-NMR (400 MHz,
Methanol-ds) d: 6.37 (1H, d, J = 10.0 Hz, H-3), 7.75
(1H, d, J=10.0 Hz, H-4), 7.52 (1H, s, H-5), 7.65 (1H,
d,J=2.0Hz, H-2'),6.93 (1H, d, J=2.0 Hz, H-3'), 4.23
(3H, s, H-1"); 3C-NMR (100 MHz, Methanol-ds) o:
162.7 (C-2), 114.8 (C-3), 144.6 (C-4), 115.0 (C-5),
128.0 (C-6), 148.5 (C-7), 133.9 (C-8), 142.6 (C-9),
118.0 (C-10), 146.6 (C-2'), 107.9 (C-3"), 61.8 (C-1").
DA b Ed 5 SRR E s — S0, WS e A 12
NI

WEY)13: Totash R K (HEE); HR-ESI-
MS m/z: 247.095 63 [M+H]*, C14H1404; "H-NMR
(400 MHz, Methanol-ds) ¢: 6.19 (1H, d, J= 9.5 Hz, H-
3),7.84 (1H, d,J=9.5 Hz, H-4), 7.39 (1H, 5, H-5), 6.71
(1H, s, H-8), 4.75 (1H, t, J = 8.7 Hz, H-2'), 3.25 (2H,
m, H-3"), 1.29 (3H, s, H-5'), 1.23 (3H, s, H-6); 13C-
NMR (100 MHz, Methanol-ds) J: 163.8 (C-2), 112.2
(C-3), 146.3 (C-4), 125.0 (C-5), 127.3 (C-6), 165.3 (C-
7), 98.2 (C-8), 156.9 (C-9), 114.1 (C-10), 92.5 (C-2"),

30.3 (C-3"), 72.3 (C-4), 25.4 (C-5'), 25.3 (C-6").

Bl 5 iR E R — 308, B S5 SRAE AT E T
ML R LS G, SEEY 13 NIRRT
iR

&9 14: AEEHIRES & (HEE); HR-ESI-MS
m/z: 247.095 78 [M+H]*, Ci4H1404; 'H-NMR (400
MHz, Methanol-ds) J: 6.18 (1H, d, J = 9.4 Hz, H-3),
7.84 (1H, d, J = 9.5 Hz, H-4), 7.39 (1H, s, H-5), 6.71
(1H, s, H-8), 4.75 (1H, t, J = 8.7 Hz, H-2'), 3.24 (2H,
m, H-3"), 1.29 (3H, s, H-5'), 1.23 (3H, s, H-6); 13C-
NMR (100 MHz, Methanol-ds) d: 165.3 (C-2), 112.2
(C-3), 146.3 (C-4), 125.1 (C-5), 127.3 (C-6), 163.8 (C-
7), 98.2 (C-8), 156.9 (C-9), 114.1 (C-10), 92.5 (C-2'),
30.3 (C-3'), 72.3 (C-4), 25.4 (C-5'), 25.3 (C-6'). LA I
Bl 5 SCERAE ) EE — 300, H5 REAERTEHN
oo f St e A G, WA 14 v AR
AN BE .

& 15: AR (FE; HR-ESI-MS m/z:
409.148 22 [M+H]", Ca0H2409; 'H-NMR (400 MHz,
Methanol-ds) 8: 6.19 (1H, d,J=9.5 Hz, H-3), 7.85 (1H,
d, J=9.5 Hz, H-4), 7.39 (1H, s, H-5), 6.70 (1H, s, H-
8), 4.96 (1H, dd, J = 9.2, 7.2 Hz, H-2"), 3.36 (2H, dd,
J=12.3, 6.8 Hz, H-3"), 1.41 (3H, s, H-5'), 1.27 (3H, s,
H-6'), 4.58 (1H, m, H-1""), 3.12 (1H, dd, J = 9.1, 7.7
Hz, H-2""), 3.85 (1H, m, H-3"), 3.64 (1H, m, H-4"),
3.52 (1H, m, H-5"), 3.27 (2H, m, H-6""); 3C-NMR
(100 MHz, Methanol-ds) J: 165.2 (C-2), 112.2 (C-3),
145.6 (C-4), 125.0 (C-5), 127.5 (C-6), 163.8 (C-7), 98.1
(C-8), 146.3 (C-9), 114.1 (C-10), 91.6 (C-2), 30.7 (C-
3"), 79.3 (C-4'), 21.5 (C-5'), 23.7 (C-6'), 98.8 (C-1"),
77.7(C-2"), 78.2 (C-3"), 71.7 (C-4""), 75.1 (C-5"), 62.8
(C-6""). LA RHURE 5 ek e £l — 5020, #o e
A 15 AL RTIHE

& 16: AR (HEE; HR-ESI-MS m/z:
187.038 47 [M+H]", C11HsO3: 'H-NMR (700 MHz,
Methanol-ds) J: 6.41 (1H, d,J=9.5 Hz, H-3), 8.07 (1H,
d, J=9.5 Hz, H-4), 7.56 (1H, d, J = 8.5 Hz, H-5), 7.53
(1H, d, J= 8.6 Hz, H-6), 7.91 (1H, d, J=2.0 Hz, H-2"),
7.17 (1H, d, J = 2.0 Hz, H-3'); 3C-NMR (175 MHz,
Methanol-ds) d: 161.6 (C-2), 114.6 (C-3), 145.9 (C-4),
125.5 (C-5), 109.9 (C-6), 156.9 (C-7), 115.1 (C-8),
147.9 (C-9), 113.1 (C-10), 146.8 (C-2), 104.5 (C-3').
DL b A 5 Sk B s — 2y, MUEEL S 16
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FFRANEIEER -

&Y 17: A EEHIRES & (I EE); HR-ESI-MS
m/z: 245.080 06 [M+H]", C14H104; 'H-NMR (700
MHz, Methanol-ds) J: 6.39 (1H, d, J = 9.5 Hz, H-3),
8.04 (1H, d,J=9.5 Hz, H-4), 7.49 (2H, m, H-5, 6), 6.96
(1H, s, H-3"), 1.65 (6H, s, H-5', 6); '3C-NMR (175
MHz, Methanol-ds) J: 162.8 (C-2), 115.1 (C-3), 146.8
(C-4), 125.1 (C-5), 109.7 (C-6), 158.6 (C-7), 118.6 (C-
8), 149.3 (C-9), 114.5 (C-10), 166.9 (C-2), 98.2 (C-3"),
69.7 (C-4"), 29.0 (C-5', 6'). DL E¥¥E 5 kiR iE %L
Pi—30022, WS EA Y 17 A S .

&) 18: FEk R (HFEE); HR-ESI-MS m/z:
263.090 76 [M+H]*, C1sH140s; 'H-NMR (700 MHz,
Methanol-ds) d: 6.23 (1H, d,J=9.5 Hz, H-3), 7.90 (1H,
d, J=9.5 Hz, H-4), 7.55 (1H, d, J = 8.4 Hz, H-5), 6.90
(1H, d, J= 8.4 Hz, H-6), 5.66 (1H, d, J = 5.9 Hz, H-2'),
4.39 (1H, d, J= 6.0 Hz, H-3), 1.51 (3H, s, H-5'), 1.45
(3H, s, H-6"); 3C-NMR (175 MHz, Methanol-ds) 6:
162.8 (C-2), 112.9 (C-3), 146.3 (C-4), 132.4 (C-5),
109.0 (C-6), 165.3 (C-7), 117.9 (C-8), 153.0 (C-9),
114.6 (C-10), 70.3 (C-2), 93.1 (C-3), 73.1 (C-4), 27.1
(C-5"),265 (C-6). LA -Hidin 5 ik Fdis — 502,
WS LAY 18 2 (£)-vaginidiol

&P 19: AELFEIRIR (FEE; HR-ESI-
MS m/z: 329.137 54 [M+H]*, Ci9H2Os: 'H-NMR
(700 MHz, Methanol-ds) 0: 6.20 (1H, d, J= 9.5 Hz, H-
3), 7.87 (1H, d, J = 9.5 Hz, H-4), 7.43 (1H, d, J = 8.3
Hz, H-5), 6.80 (1H, d, J = 8.3 Hz, H-6), 5.10 (1H, dd,
J=99, 7.3 Hz, H-2'), 3.41 (2H, m, H-3"), 1.58 (3H, s,
H-5), 1.62 (3H, s, H-6'), 5.97 (1H, m, H-3""), 1.83 (3H,
d,J=7.2Hz H-4"),1.66 3H, s, H-5""); 3C-NMR (175
MHz, Methanol-ds) 5: 163.1 (C-2), 114.5 (C-3), 146.3
(C-4), 130.0 (C-5), 107.8 (C-6), 165.6 (C-7), 112.5 (C-
8), 152.5 (C-9), 114.7 (C-10), 91.1 (C-2"), 28.2 (C-3"),
83.7 (C-4"), 22.1 (C-5'), 22.0 (C-6'), 168.5 (C-1"),
130.5 (C-2"), 138.4 (C-3"), 15.8 (C-4") , 20.6 (C-5"")
DA b8 5 SOk T AR — 2024, W e S
19 A =Sl B AR S -

&9 20: Ak R (FEE; HR-ESI-MS m/z:
229.08525 [M+H]*, Ci4Hi203; 'H-NMR (400 MHz,
CDCl3) 0: 6.22 (1H, d, J = 9.5 Hz, H-3), 7.58 (1H, d,
J=9.5 Hz, H-4), 7.04 (1H, s, H-5), 6.72 (1H, s, H-8),
5.69 (1H, d, J=9.9 Hz, H-2'), 6.34 (1H, d,J=10.0 Hz,

H-3'), 1.47 (6H, s, H-5', 6'); '3C-NMR (100 MHz,
CDCl3) 6: 161.3 (C-2), 113.1 (C-3), 143.4 (C-4), 118.6
(C-5), 120.9 (C-6), 155.5 (C-7), 104.5 (C-8), 156.9 (C-
9), 112.8 (C-10), 124.8 (C-2"), 131.3 (C-3), 77.8 (C-4),
284 (C-5', 6'). LA EHdR 5 SChkoEEdR — 20, i
YA 20 NTEMNER

&Y 21: AR R (HEE); HR-ESI-MS m/z:
247.095 57 [M+H]*, C14H1404; 'H-NMR (700 MHz,
Methanol-ds) 8: 6.21 (1H, d,J=9.5 Hz, H-3), 7.84 (1H,
d, J=9.6 Hz, H-4), 6.70 (1H, s, H-5), 7.36 (1H, s, H-
8), 3.10 (1H, dd, J = 16.5, 5.1 Hz, H-2'), 2.80 (1H, dd,
J=16.6, 7.0 Hz, H-2"), 3.82 (1H, dd, J = 7.0, 5.1 Hz,
H-3'), 1.36 (3H, s, H-5), 1.32 (3H, s, H-6'); 3C-NMR
(175 MHz, Methanol-ds) J: 163.6 (C-2), 113.2 (C-3),
145.8 (C-4), 130.6 (C-5), 119.4 (C-6), 155.9 (C-7),
104.9 (C-8), 153.6 (C-9), 114.1 (C-10), 31.5 (C-2"),
79.0 (C-3'), 69.7 (C-4'), 25.8 (C-5'), 21.7 (C-6'). LA I
ol 5 SCHERIRTEBUE — 8020, MUSEAY 21 N
LICHT R

& 22: FEEEMRY) (HEE; HR-ESI-MS
m/z: 29.138 16 [M+H]", CioH200s: 'H-NMR (700
MHz, CDCl) d: 6.21 (1H, d, J = 9.5 Hz, H-3), 7.57
(1H, d,J=9.5 Hz, H-4), 7.14 (1H, s, H-5), 6.78 (1H, s,
H-8), 3.21 (1H, dd, J = 17.7, 4.8 Hz, H-2'a), 2.88 (1H,
dd, J=16.3, 5.1 Hz, H-2'b), 5.07 (1H, t, J= 4.9 Hz, H-
3"), 1.39 (3H, s, H-5'), 1.35 (3H, s, H-6"), 5.65 (1H, s,
H-2""), 2.14 (3H, d, J= 1.0 Hz, H-4""), 1.87 (3H, d, J =
1.0 Hz, H-5"); 3C-NMR (175 MHz, CDCLs) &: 161.7
(C-2), 113.6 (C-3), 143.5 (C-4), 129.0 (C-5), 115.9 (C-
6), 156.9 (C-7), 105.1 (C-8), 154.6 (C-9), 113.2 (C-10),
27.9 (C-2'), 69.5 (C-3'), 76.6 (C-4"), 25.4 (C-5'), 23.5
(C-6), 166.2 (C-1"), 116.4 (C-2"), 158.8 (C-3"),
27.9 (C-4"), 20.7 (C-5"") LA b %4 5 Sk i85
P — 52728, e A 22 NIRRT R .

&) 23: tEEEMIRY) (HEE); HR-ESI-MS
m/z: 29.138 16 [M+H]*, CioH200s; 'H-NMR (700
MHz, CDCl) d: 6.21 (1H, d, J = 9.5 Hz, H-3), 7.57
(1H, d, J= 9.5 Hz, H-4), 7.14 (1H, s, H-5), 6.78 (1H, s,
H-8), 3.16 (1H, d, J=4.9 Hz, H-2'a), 2.83 (1H, d, J =
4.9 Hz, H-2'b), 5.11 (1H, t, J= 5.1 Hz, H-3"), 1.39 (3H,
s, H-5"), 1.37 (3H, s, H-6'), 6.10 (1H, g, J = 7.3 Hz, H-
3"),1.90 (3H, d, J=7.3 Hz, H-4""), 1.82 (3H, s, H-5"");
BC-NMR (175 MHz, CDCl5) 6: 161.7 (C-2), 113.6 (C-
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3), 143.5 (C-4), 129.0 (C-5), 115.9 (C-6), 156.9 (C-7),
105.1 (C-8), 154.6 (C-9), 113.2 (C-10), 28.3 (C-2"),
70.4 (C-3"), 76.6 (C-4'), 25.5 (C-5'), 23.6 (C-6'), 167.4
(C-1"), 139.8 (C-2"), 127.7 (C-3"), 16.1 (C-4"), 20.9
(C-5")o LA 25048 5 STk i Hiois — 8027280, ks e
WA 23 EAEHTEARE ) TR .

&Y 24: AEERIRES & (I ; HR-ESI-MS
miz: 247.095 73 [M+H]*, CisH1404; 'H-NMR (700
MHz, Methanol-ds) 6: 6.18 (1H, d, J = 9.4 Hz, H-3),
7.83 (1H, d, J = 9.4 Hz, H-4), 7.34 (1H, d, J = 8.6 Hz,
H-5), 6.74 (1H, d, J = 8.6 Hz, H-6), 3.82 (1H, t, J=5.7
Hz, H-3'), 3.08 (1H, dd, J = 17.3, 5.2 Hz, H-4), 2.79
(1H, dd, J=17.3, 5.3 Hz, H-4'), 1.31 (3H, 5, H-5'), 1.29
(3H, s, H-6"); '3C-NMR (175 MHz, Methanol-dy) o:
161.8 (C-2), 115.6 (C-3), 146.4 (C-4), 128.1 (C-5),
113.5 (C-6), 158.2 (C-7), 112.5 (C-8), 152.7 (C-9),
109.2 (C-10), 75.3 (C-2'), 69.0 (C-3'), 21.74 (C-4"),
26.4(C-5"),25.5 (C-6"). VA% 5 SCik s £uds —
Feo30], et &4 24 N (+)-lomatin.

EY) 25: REEHRK (FEE); HR-ESI-MS
miz: 263.090 70 [M+H]*, CisH1405: 'H-NMR (700
MHz, Methanol-ds) J: 6.21 (1H, d, J = 9.4 Hz, H-3),
7.84 (1H, d, J= 9.4 Hz, H-4), 7.42 (1H, d, J = 8.6 Hz,
H-5), 6.74 (1H, d, J= 8.6 Hz, H-6), 3.72 (1H, d, J= 4.7
Hz, H-3"), 5.06 (1H, d, J = 4.7 Hz, H-4'), 1.38 (3H, s,
H-5'), 1.39 (3H, s, H-6"); BC-NMR (175 MHz,
Methanol-ds) J: 163.4 (C-2), 112.8 (C-3), 146.3 (C-4),
130.1 (C-5), 113.7 (C-6), 155.7 (C-7), 115.8 (C-8), 157.9
(C-9), 112.7 (C-10), 80.2 (C-2'), 62.1 (C-3"), 73.1 (C-4"),
21.5 (C-5"), 26.9 (C-6"). LA -H¥s 5 3Chkfi B Hdi —
Y, WS EAA 25 5 ()UK A .

&) 26: P&k R (HEE); HR-ESI-MS m/z:
289.071 44 [M—H]", CisH1406; 'H-NMR (400 MHz,
Methanol-ds) 6: 4.55 (1H, d,J=7.5 Hz, H-2), 3.97 (1H,
dd, J = 10.0, 4.5 Hz, H-3), 2.50 (1H, m, H-4a), 2.84
(1H, m, H-4b), 5.84 (1H, d, J=2.3 Hz, H-6), 5.92 (1H,
d,J=2.2Hz H-8), 6.83 (1H, d,J= 1.9 Hz, H-2'), 6.74
(2H, m, H-5", 6'); '3C-NMR (100 MHz, Methanol-da)
J:82.9 (C-2), 68.8 (C-3), 28.5 (C-4), 157.6 (C-5), 96.3
(C-6), 157.9 (C-7), 95.5 (C-8), 156.9 (C-9), 100.8 (C-
10), 132.2 (C-1'), 115.3 (C-2), 146.3 (C-3, 4'), 116.1
(C-5'),120.0 (C-6). LA F-Hdfs 5 kAo Hds — 352,
S LAY 26 NILAE .

&Y 27: AR K (FEED; HR-ESI-MS m/z:
301.034 85 [M—H] ", CisHi0O7; 'H-NMR (400 MHz,
Methanol-ds) : 6.19 (1H, d, /= 3.8 Hz, H-6), 6.39 (1H,
d, J=3.8 Hz, H-8), 7.73 (1H, d, J= 3.9 Hz, H-2'), 6.89
(1H, d, J=7.6 Hz, H-5"), 7.63 (1H, dd, J= 7.6, 4.4 Hz,
H-6'); 3C-NMR (100 MHz, Methanol-d,) J: 148.1 (C-
2), 137.2 (C-3), 177.4 (C-4), 158.3 (C-5), 99.3 (C-6),
165.6 (C-7), 94.5 (C-8), 162.5 (C-9), 104.6 (C-10),
124.2 (C-1"), 116.1 (C-2"), 146.2 (C-3'), 148.8 (C-4),
116.3 (C-5"),121.8 (C-6"). LA L% 5 SCilik4ho £
— 38, WS ENEY) 27 Il .

&) 28: AR (FEEL; HR-ESI-MS m/z:
317.029 75 [M—H]~, CisH19Os; "H-NMR (400 MHz,
Methanol-ds) J: 6.17 (1H, d, J=2.1 Hz, H-6), 6.37 (1H,
d, J=2.1 Hz, H-8), 7.34 (1H, s, H-2"), 7.34 (1H, s, H-
6'); 3C-NMR (100 MHz, Methanol-dy) J: 148.0 (C-2),
137.4(C-3), 177.3 (C-4), 162.5 (C-5),99.2 (C-6), 165.6
(C-7), 94.3 (C-8), 158.2 (C-9), 104.5 (C-10), 123.1 (C-
1), 108.5 (C-2', 6), 146.7 (C-3', 5'), 136.9 (C-4).

R EE S SCERIRE HE — 20, MU e A 28
it .

EY) 29: AR R (FEED; HR-ESI-MS m/z:
124.039 13 [M+H]*, C¢HsNO,; 'H-NMR (400 MHz,
Methanol-ds) 8: 9.11 (1H, d, J=2.1 Hz, H-2), 8.39 (1H,
dt, J= 8.1, 2.1 Hz, H-4), 7.55 (1H, dd, J = 8.0, 4.9 Hz,
H-5), 8.72 (1H, dd, J = 5.0, 1.7 Hz, H-6); 3C-NMR
(100 MHz, Methanol-ds) d: 151.3 (C-2), 128.7 (C-3),
139.3 (C-4), 125.3 (C-5), 153.7 (C-6), 167.8 (C-7). LA
R S SRR IE H — 0, MU e S 29
JHER o

&Y 30: AEagsER R (HEE; HR-ESI-
MS m/z: 193.049 71 [M_H]f, Ci10H1004; 'H-NMR
(400 MHz, Methanol-dy) 6: 7.17 (1H, d, J= 2.0 Hz, H-
2), 6.80 (1H, d, J= 8.2 Hz, H-5), 7.06 (1H, dd, J= 8.2,
2.0 Hz, H-6), 7.59 (1H, d, J= 15.9 Hz, H-7), 6.30 (1H,
d,J=15.9 Hz, H-8), 3.89 (3H, s, H-1'); 13C-NMR (100
MHz, Methanol-ds) J: 126.5 (C-1), 110.3 (C-2), 149.2
(C-3), 148.0 (C-4), 115.1 (C-5), 122.7 (C-6), 145.6 (C-
7), 114.6 (C-8), 169.7 (C-9), 55.1 (C-1"). VA EER S
SCHRHRE H A — 208, MUEEA S 30 NFTERTR .

WA 31: TR (HEE); HR-ESI-MS m/z:
353.087 46 [M—H]~, CigHis09; "H-NMR (400 MHz,
Methanol-ds) 0: 2.20 (1H, m, H-2a), 2.08 (1H, dd, J =
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13.3, 8.3 Hz, H-2b), 4.16 (1H, m, H-3), 3.72 (1H, dd,
J=8.5,3.2 Hz, H-4), 5.32 (1H, m, H-5), 2.20 (1H, m,
H-6a), 2.03 (1H, dd, J= 13.3, 8.4 Hz, H-6b), 7.04 (1H,
d,J=2.0 Hz, H-2"), 6.77 (1H, d, /= 8.1 Hz, H-5"), 6.95
(1H, dd, J = 8.2, 2.1 Hz, H-6'), 7.55 (1H, d, J = 15.9
Hz, H-7), 6.25 (1H, d, J = 15.9 Hz, H-8"); 3C-NMR
(100 MHz, Methanol-ds) 3: 76.1 (C-1), 38.2 (C-2), 71.2
(C-3), 73.4 (C-4), 72.0 (C-5), 38.7 (C-6), 177.0 (C-7),
127.8 (C-17), 115.2 (C-2', 8'), 146.8 (C-3'), 149.6 (C-
4'), 116.5 (C-5'), 123.0 (C-6'), 147.1 (C-7"), 168.7 (C-
9. LA L-H 5 ki E s — BB, S e s
Py 31 MR -

HE) 32: #EB R (HEE); HR-ESI-MS m/z:
127.038 86 [M+H]", CsHesO3; 'H-NMR (700 MHz,
Methanol-ds) 6: 7.38 (1H, d,J= 3.5 Hz, H-3), 6.58 (1H,
d,J=3.5 Hz, H-4), 9.53 (1H, s, H-7), 4.60 (2H, s, H-
6); BC-NMR (175 MHz, Methanol-ds) 8: 153.3 (C-2),
110.9 (C-3), 126.6 (C-4), 163.5 (C-5), 57.6 (C-6), 179.4
(C-7). VAL b3 5 SRR Hiots — B8, Messedk
) 32 9 5-53 H AR

1507

A7 %
g

w
T

X 01%1 4 6 8 1213 19 2122 23 24
DMSO L& 9/(40 pmol-LT)

23

A-EGRBAE YRS YEEE P, B-5 MMES 0% LNCaP 40HRYE IHIsEm; SXHRAILER: "P<0.05

e 33 HEMIRY (FEE); HR-ESI-MS
m/z: 279.158 36 [M+H]", CisH2204; 'H-NMR (700
MHz, Methanol-ds) 6: 7.67 (1H, dd, J=5.7, 3.3 Hz, H-
3,3"),7.57 (1H, dd, J= 5.8, 3.3 Hz, H-4, 4'), 4.24 (2H,
t,J= 6.6 Hz, H-6, ¢), 1.70 (2H, m, H-7, 7’), 1.44 (2H,
m, H-8, 8),0.93 (3H, t,J=7.4 Hz, H-9,9); 3C-NMR
(175 MHz, Methanol-ds) J: 133.6 (C-2, 2'), 129.9 (C-
3, 3), 132.4 (C-4, 4), 169.3 (C-5, 5), 66.7 (C-6, 6'),
31.7(C-7,7"),20.3(C-8, 8'),14.1 (C-9,9"). LA %
5 Cpfod £s — 80, BUsEth& 33 8 5,5
dibutoxy-2,2'-bifuran.

3.2 LEYIMEIFIBREE RN

% LNCaP i CCK-8 J2:Xt ARSI /3151
25 NE SR BNEIAT R P I ETE VA . 25
(E 1D B, a1, 4. 6. 8. 12, 13, 19, 21~
24 35%) LNCaP A5G MHIEH . Hegidt—2
PN PLRTFIRE TS PERT 5 L&Y (1. 44 21~23);
SRR, LAY 1. 4. 21~23 X} LNCaP 2 )35
YA REMSHIWER, HALEY) 22 F1 23 (A5 Rt
X LNCaP ZHM085E R30I E ok (P<0.001).

mm ST

B =3 25 pmol-L™!
=3 50 pmol-L™!

22 100 umol-L™!

MPAFTEE%

“p<0.01 "*P<0.001.

A-evaluation of the anti-prostate cancer activity of coumarin analogues; B-effects of five compounds on the viability of LNCaP cells; P < 0.05 P <

0.01 ™ P<0.001 vs control group.

B 1 FERXASYIETTIREEETN

Fig. 1 Evaluation of anti-prostate cancer activities of coumarins

3.3 WEWHIBFETN & KIIIE

FIFH 28 25 B Z R AEYE B FF B, MY
A PEYER Y (TR R EAERTIHER . Sk
AUEARE . KACHTHARE A 7-2 FHEORTERED)
PURTZI I (S 5. Thae SO ER AT 7 0 k47
WL W SEEG I UE . FUINERAS L 29 V5 14 1 3 Hi i 41
JRgeE A% O RE S 11 4, %5 AKT1. EGFR. CCNDI,
PTGS2 %5 (] 2); KEGG % & 4k 5 25 5E

PR KRR S . PIBK/AKT i@ . EGFR 15 5%
%, {4 H Western blotting 23X AH i i &5 1 dH 4756
ik, RSN EENEME MG EY) 22 F1 23 BEEA]
il PIBK/AKT i #% H o f i AKT HRIA .
4 i1ig

M, RECH . SR e, IR Ik
i TEREE. B EZ I, KAk
]z N TR E AR R IR R R 25, JCHAE N
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A B . [
Pathways in cancer L
PI3K—Akt' signa.ling Pathway- °
PO, Human papillomsirus infection .
oF e S attng TN Prostate cancer; —lgP
MW E L A N = o o2 S o= oo S NN Proxeoglycans in cancer{ e 8
-y = » e GSR  CTSD ATy GFIR _ MEK ePHX1 CTSB cReS2 - -t . - - . -
- »/ AR . Human cytomegalonirus infection| e 10
-~ bl Demethylsuberosne o w PTKB  MF PIM1 ADRAZ6 CSNK2A1 GSK38 PTK2  OPPs - - . :
—_k s - - Focal adhesion; e 12
P s NEKBT ESR2- PRKICG ESR)  OONA2 SRDSK2 HsDITBt EGFR & * * e . .
- :CVPIAZ PTGS2  PLAU. - CCNE:-CCNB: PARPT  CAS MM = —~ * == B Eadocnne r6515tance‘ b
— o —— - N . . ;
W e o « +  EGFR tyrosine kinase inhibitor resistance| e o
- & B -0 B0 o - " & Chemical carcinogenesis-receptor activation; e : {(5)
- DocunnDec i - = L% » - Breast cancer| e
o/ [t o e sRoroffeke siin— SRe R e A ., ses > 020
‘L... N BK)  PIGST HSDI7BI POGFRS ALDHZ MAOA PPARG ";. ..' . ) . Cell CyCI‘& L4 025
W »® L Prolsctin signaling pathway- e
o :
Mo Pancreatie cancer o
Bladder cancer e

A DY 0
k 22/23/(umol- L)

20

10 20 30

PI3K Ratio
Akt Ratio

0 20 40 0

40 22/23/(umol L) 22/23/(umol-L™")

22/23-1 JFEF R A-t IREYE RS- AT R AL S T B- 2 3BT AT A1 I S R SR 1 KEGG Gl C-k 24 3B a4 s i 0

S0 55 B A HAE; D-Western blotting 30ilF 22/23 TG X B & 4£@E (PBK/AKT) KEEARILM; SXRALE: "P<0.05

P<0.01.

22/23-a pair of isomers; A-active ingredients of AGN-prostate carcinoma target network diagram; B-KEGG pathway diagram of enriched anti-prostate

carcinoma targets of AGN; C-interactions of core target proteins of AGN against prostate carcinoma; D-Western blot confirmed changes in key protein

expression of main enriched pathway (PI3K/AKT) after 22/23 intervention; “P < 0.05

W R IR F T £ HYVF R S IR BREE S B R IR

& 2

**P < 0.01 vs control group.

Fig. 2 Network pharmacology prediction of active ingredients of AGN against prostate carcinoma targets, pathways, and

experimental validation
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X M HBEER L BRI AL S R AT AT R TE, A
B 25 MEEERRE (1~25), 3%
il . BYRRSE HAD AL A 8 A (26~33), Horp 8 Ff
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ZIREY R PURTFI TS PV SIS AR
B, EERBILEW 1. 4. 6. 8. 12, 13, 19, 21~
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Wy 2 ISR S A A, i 90 3 B LR UL e
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PUE (prostate-specific antigen, PSA) &5 [ FIFIA KA
HIHT B A gE A A KA S R S AR A f Bt T 0, LA
SRR A RN, AR E TR AT RN
RYEPURT B e G M () = ZTh R, B TR
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VA6 2 T 308 67 A 2 B 0 BF 98 B L0 A 470 i e vt
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