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Active components of Rosa odorata var. gigantea fruits in intervening gastritis-
cancer transformation

CHEN Yuhang'-2, YAO Bin'-2, YIN Xiaorong?, YUAN Zhen?, ZHANG Jingze'- %3, LIU Dailin" >3
1. Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

2. Tianjin Modern Innovative Traditional Chinese Medicine Technology Co., Ltd., Tianjin 300384, China

3. Modern Traditional Chinese Medicine Haihe Laboratory, Tianjin 301617, China

Abstract: Objective This study aimed to explore the bioactive constituents of Rosa odorata Sweet var. gigantea (Coll. et Hemsl.)
Rehd. et Wils. fruits that intervene in the gastritis-cancer transformation process. Methods The transformation of human gastric
mucosal epithelial cells (GES-1 cells) was induced by N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) to obtain human gastric mucosal
epithelial dermatitis-cancer transformation model cells (MC cells)., The activity screening was conducted on the different polar
fractions from the 60% ethanol extract of R. odorata var. gigantea fruits. Active fractions were isolated and purified using multiple
chromatographic techniques, including silica gel column chromatography, ODS column chromatography, Sephadex LH-20 column
chromatography, and preparative high-performance liquid chromatography (preparative HPLC). The chemical structures of the isolated

compounds were elucidated based on physico-chemical properties and spectroscopic data. The CCK-8 assay was utilized to evaluate
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the anti-proliferative activity of the isolated monomeric compounds against MC cells. Results A total of 18 compounds were isolated
and identified from the active fractions of R. odorata var. gigantea fruits, namely: (2R,3R)-3-[(1'S,2'R,6'S)-2"6"-dihydroxy-1"-
(galloyl)cyclohexyl]-2,3-dihydroxypropanoic acid (1), microphyllose A (2), caffeic acid (3), 3,5-dicaffeoylquinic acid (4), 5-
galloylquinic acid (5), ethyl vanillate (6), procyanidin B2 (7), 3-O-galloylquinic acid (8), gallocatechin gallate (9), 6-O-galloyl-B-D-
glucose (10), methyl gallate (11), 3,4,5-tri-O-galloylquinic acid (12), ethyl gallate (13), 3,5,4"-trihydroxystilbene (14), quercitrin (15),
quercetin (16), luteolin (17), and betulinic acid (18). The results of the activity assay indicated that compounds 1, 9, 14—18 with an
inhibition rate exceeding 50% exhibited the following ICso values: 93.47, 81.79, 37.44, 81.58, 86.01, 44.02, and 66.12 pumol/L.
Conclusion Compound 1 is a novel compound, designated as gugongguoic acid A. Compound 2 was isolated from the genus Rosa
for the first time. Compounds 5, 9, 11, 13, 15, and 17 were isolated from this plant species for the first time. All 18 compounds exhibited
inhibitory activity against MC cell proliferation. Among them, compounds 1, 9, 14—18 showed inhibition rates greater than 50%,
which represent potential bioactive constituents for intervening in the gastritis—cancer transformation process.

Key words: Rosa odorata Sweet var. gigantea (Coll. et Hemsl.) Rehd. et Wils.; gastritis-cancer transformation; gugongguoic acid A;

5-galloylquinic acid; gallocatechin gallate; quercitrin; luteolin
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Wils., 77T 25 SR I X 1 FARAE Sy e [
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COSMOSIL Cig 0345 (250 mm X 10 mm, 5 um);
R T OB (B84 (Waters ACQUIH-CLASS); G2-
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FAMRAT (CAS: CL-0563); RPMI 1640 553t
(RPCEEFRAE MR AR AR FBS a4
(Excell Bio {KBHEEM AT HHER I G 100X
bR ZEERFEARAFD; CCK-8 Al )&
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SRABIE A B R s, BTG, FREUHE
ARTH500g (5 201809), BIfE, B THIEE
o FE ORI LE 12 6, A 60% LB IR 30
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BEAT ORI . DABM R 2 A PR R . Fi[%E % BL DMSO
BeHI BERJS, I RPMI 1640 58 438 35 M B i TAE
W, $%8EFL 100 L M, A H 2K A 25 pmol/L.
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mg) K H ODS JBUEGH], HEE-/K (61 4) %%
Vet MR OREERIRG I ER S, BRI ED
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R i, FHEE-K (5095, 5 mL/min) 25U
i, BEEAY 13 (2.1 mg, ®R=25.7 min).

F-72 (264.1 mg) FHALK AR 5 I SR TARE IR
CBERER 3 Ik, GHFEERGH, TR F-72-2
(186.4 mg) #4174y, FIF Sephadex LH-20 #¢fix to i
HEE-K (10 D SRR, A IR 1S3 74
Moy (F-72-2-1~F-72-2-7), Hp F-72-2-3 TG
BEAEY 14 (2.7 mg). F-72-2-1 (27.9mg) ¥
il %% B WO v 2lifk, HEE-K (109, 5
mL/min) SFREPENL, [BEMEM 15 (2.5 mg, ®r=
23.6 min).

F-93 (131.8mg) ZRERAEMEIE, & Hk-H
g (10 2 0—4 1 6) BREEVEMILER] 18 M (F-
93-1~F-93-18), H F-93-2 F F-93-5 435 ik &
Y16 (4.2mg) F117 (2.2 mg),

F-102 (105.7 mg) Ff: e (it — G B Je- FH
(10 : 0—0: 10> BAEEHEML, 53] 5 447 (F-102-
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2.5 B EMAMTEMETEMN

A B FRELS AR S Y iE i, F DMSO Wil 3t
F RPMI 1640 584357 BE R 100 pmol/L, k4
“2.37 TN 5T MC 4IARIY CCK-8 A&, Fit5
PR EHHNH]EE > 50% I AL AP435 25
50, 100 umol/L AbHE MC 41l 24 h. 24h JFHUH, %
“2.37 TR 7RIS MC 4R, R
AR E  (median inhibition concentration, ICsp).

SEIGE s K H GraphPad Prism 8 #4347 4t 11
ST, GER LA X+ s RoR. L2 S HUBCR A LA R
J7Z5 M1 (One-way ANOVA ).

3 #R
3.1 HmEE

EY1: ARG W (FED, [a]7-87° (¢
0.001, MeOH). 5% —=FMERIEB AT, 27
GAAE NI ST . UV A (nm): 216.1
(2.4), 275.4 (1.1)c HR-ESI-MS m/z: 387.093 2 [M—
H]-, HHAH AN 387.0998, 7+ F 3N CigHaOns A
MR N 7. 'TH-NMR (400 MHz, CD;0D) & (£
D, 1AM EELET on7.11 (2H, s); 4 NEHR
W EEME5 6u5.37 (2H, m), 4.18 (1H, d, J = 6.3 Hz),
3.76 (1H, m); 3 AW H ST FES on 2.22 (4H,
m), 2.12 (2H, m). 3C-NMR (100 MHz, CD;0D) %5
4 DEPTI35 /p#T36A 12 Mifs 5, B4 2 Mok
W55 0c177.2 (C-1), 167.8 (C-7"): 6 NF5 &k dc

x1 UEY 1 BRERIE
Table 1 NMR data of compound 1

A oc OH

1 177.2

2 71.0 4.18 (1H,d,J= 6.3 Hz)
3 73.2 3.76 (1H, m)

1 75.9

2 72.3 5.37 (1H, overlapped)
3 38.0 2.22 (2H, m)

4 38.1 2.12 (2H, m)

5 38.0 2.22 (2H, m)

6' 72.3 5.37 (1H, overlapped)
1 121.6

2 110.2 7.11 (1H, s)

3 146.4

4 139.8

5 146.4

6 110.2 7.11 (1H, s)

7 167.8

146.4 (C-3"), 146.4 (C-5"), 139.8 (C-4"), 121.6 (C-1"),
110.2 (C-2"), 110.2 (C-6"); 5 MEFAMAF T oc 75.9
(C-1", 73.2 (C-3), 72.3 (C-27), 72.3 (C-6"), 71.0 (C-2)
A3 AN IS S 6c38.1(C-47),38.0 (C-3"), 38.0
(C-5".

HMBC i (B 1) 1, F&FRF H-2"5 C-1",
C-3". C-4", C-6"FfI C-7"HimFE I, UL
AE 1 MBS A B, 'H-"H COSY %%
7~ H-5'43 55 H-6'A1 H-4'F15%; H-3'775 H-2'F1
H-4'f15%; HMBC i+ H-6'. H-2"73 3 5055
C-1"R LRI, B8 S5 K v B R RRES A R 75 To A
T FE 3L A B, TH-"H COSY i Hids m] AN 2% H-2 5
H-6'F1 H-3 fi2%, H H-2 5 C-1'. H-3 5 C-1'. C-1
fE1E HMBC IARAH G, FHB B FlEdE 1 B & 0K
SER 7S JOIR N F R B R R BRI IR A5 4 B
FERE, e EY 1 T ESEHmE 2 Fis.

NOESY i &7r, H-27H-6'5 H-3 % H-3/H-5'
HIAETESR NOE A%, H-2 5 H-3 fEEEHE, Hil
H-2/H-6" H-2 J H-3 {E4%[0]_EFEESAHIE, JE[EH
BT ANIRECE ) 5 AR, HoaZdR S H-37H-5"T F
FEAARIE (B 1. Bealh, H-2 F1 H-3 3575 & i
T H-2"/H-6" #3#fi NOE A%, &R & TN &
WA AR RN ESE 4 Fr B . 456 3R NOESY 45
BRI TENT, B TAHAE Y 1 AR ST Y

¥ ERETAEREGSHITAR GR D, 253
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/7 NHMBC we—_H COSY #  \NOESY

1 1A% 14 'H-'H COSY. HMBC #1 NOESY #H%
Fig. 1 'H-'HCOSY. HMBC fiI NOESY correlations of

compound 1

2 WwEYI1FEESH

Fig.2 Planar structure of compound 1

BRARGEIXS H, R SciFinder B ZE AT 4549
(2R3R)-3-[(1'S,2'R,6'S)-2",6"- —F3FE-1"-(P% & T H
CE2,3- RN, KRIA RS ARIE, e
WED AR, A A RIR Ao

&Y 2. AEBAERHB R (FED. HR-ESI-
MS m/z: 988.140 9 [M—H]~, 15 {E N 988.139 6,
737N CaoHgoO200 'H-NMR (400 MHz, DMSO-ds)
J: 6.56 (1H, d, J= 6.2 Hz, H-1'a), 6.20 (1H, d, J= 4.4
Hz, H-1%), 491 (1H, s, H-7), 4.32 (1H, dd, J= 7.0, 9.2
Hz, H-1), 3.81 (1H, d, J= 1.0 Hz, H-17), 3.79 (1H, m,
H-18), 3.76 (1H, ddd, J = 3.2, 3.0, 4.3 Hz, H-21), 3.64
(1H, s, H-15), 3.57 (1H, m, H-8), 3.57 (1H, m, H-24),
3.56 (1H, m, H-12), 3.53 (1H, m, H-11), 3.50 (1H, m,
H-13), 3.49 (1H, m, H-16), 3.42 (1H, s, H-6), 3.34 (1H,
m, H-23), 3.28 (1H, m, H-24), 3.26 (1H, m, H-19), 3.23
(1H, m, H-9), 3.04 (1H, dd, J= 8.1, 11.8 Hz, H-2), 3.04
(1H, m, H-3), 3.04 (1H, m, H-4), 3.04 (1H, m, H-5),
3.04 (1H, m, H-10), 3.04 (1H, m, H-22); '*C-NMR
(100 MHz, DMSO-ds) 0: 102.4 (C-19), 98.5 (C-13),

97.4 (C-1), 92.7 (C-7), 83.4 (C-16), 82.4 (C-21), 82.4
(C-23), 77.3 (C-3), 77.3 (C-5), 76.2 (C-20), 75.8 (C-2),
73.5 (C-15), 72.8 (C-9), 72.4 (C-8), 71.0 (C-11), 70.4 (C-
10), 70.3 (C-4), 69.6 (C-14), 64.8 (C-24), 63.4 (C-17),
63.4(C-18),63.4 (C-25),61.7 (C-12), 61.5 (C-6), 57.0 (C-
22). VA BB SR IE I A0, MU e A
¥ 2 24 microphyllose A .

&Y 3. EEMARRE L (FED. HR-ESI-
MS m/z:179.148 9 [M—H]~, 5 AEH A 179.1495, 4>
T3 N CoHs04. 'H-NMR (400 MHz, CD;0D) 6: 7.50
(1H, d, J = 16.8 Hz, H-7), 6.98 (1H, d, J = 2.0 Hz, H-
2), 6.89 (1H, dd, J = 8.2, 2.0 Hz, H-5), 6.74 (1H, d, J =
8.2 Hz, H-6), 6.17 (1H, d, J=15.9 Hz, H-8); '3C-NMR
(100 MHz, CD;0D) &: 171.1 (C-9), 149.5 (C-4), 147.0
(C-3), 146.8 (C-7), 127.8 (C-1), 122.8 (C-8), 116.5 (C-
2), 115.6 (C-6), 115.1 (C-5). L E¥HE 5 ik iiE
A=, SR EAED) 3 IR .

WEY 4: ABTEIH R (HE. HR-ESI-
MS m/z: 515.450 3 [M—H]", i+HAE N 515.442 9,
73T CasH24012. 'H-NMR (400 MHz, CD;0D) 6
7.02 (1H, t, J = 1.9 Hz, H-2), 6.94 (1H, m, H-6), 6.74
(1H, d, J= 0.5 Hz, H-5), 6.33 (1H, d, J = 15.9 Hz, H-
7), 6.24 (1H, d, J=15.9 Hz, H-8); 13C-NMR (100 MHz,
CDsOD) ¢: 177.7 (C-7), 168.9 (C-9"), 168.4 (C-9"),
149.6 (C-4"), 149.5 (C-4"), 147.2 (C-3"), 147.0 (C-3"),
146.8 (C-7"), 146.8 (C-7"), 127.9 (C-1), 127.8 (C-1"),
123.1 (C-6"), 123.0 (C-6"), 116.5 (C-5"), 116.5 (C-5"),
115.1 (C-2", 115.1 (C-2"), 115.1 (C-8"), 115.1 (C-8"),
74.8 (C-1), 72.7 (C-5), 72.1 (C-3), 70.8 (C-4), 37.9 (C-
2),36.1 (C-6). LA EEHE 5 30k IE FE A —F 0121, il
WEE 4 3, 5- T IMEREIE LS TR .

e s Wwtadiim (HEE). HR-ESI-MS m/z
319.0729 [M—H]", HHAH N 319.0716, 4T3 A
C14H1609. 'TH-NMR (400 MHz, DMSO-ds) 6: 6.91 (1H,
s, H-2", 6", 5.11 (1H, m, H-3), 3.95 (1H, t, J= 3.6, 7.2
Hz, H-5), 3.60 (1H, dd, J= 2.6, 6.7 Hz, H-4), 2.07 (1H,
m, H-2a), 2.06 (2H, m, H-6a), 1.97 (1H, m, H-6b), 1.81
(1H, m, H-2b); 3C-NMR (100 MHz, DMSO-ds) J:
176.5 (C-7), 166.9 (C-8), 147.1 (C-3', 5%, 140.1 (C-4"),
121.5 (C-1%, 110.5 (C-2', 6'), 75.2 (C-1), 72.9 (C-3),
72.3 (C-4), 69.9 (C-5), 38.9 (C-2), 37.8 (C-6). LA L%k
W5 SRR IE AR — ), M A S N 5%
BB TR
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& 6. HEEHIRG & (FFEL . HR-ESI-MS
m/z 195.067 3 [M—H]", TIHAHN 195.066 0, 4T
A CioH1204. 'H-NMR (400 MHz, DMSO-ds) 9
7.33 (1H, d, J=1.8 Hz, H-6), 7.29 (1H, dd, J=1.8, 6.4
Hz, H-5), 6.78 (1H, d,J= 8.2 Hz, H-3); '3C-NMR (100
MHz, DMSO-ds) 6: 167.3 (C-7, -C=0), 150.0 (C-3),
144.9 (C-4), 121.8 (C-6), 121.7 (C-1), 116.5 (C-5),
115.1 (C-2), 66.9 (C-8), 55.6 (C-9, -OCH3), 18.6 (C-
9). LALEd 5 SCHRiRIE A — 50, MEE s
)6 NAEHIR L.

&Y T: IRA AT E T AR (FEE) . HR-ESI-
MS m/z577.5156 [M—H]~, i+5{E K 5775123, 43
%ﬁy\j C30H260120 '"H-NMR (400 MHz, DMSO-d6) o:
6.94 (1H, s, H-2), 6.73 (1H, s, H-2"), 6.55 (1H, d, J =
7.8 Hz, H-5), 6.54 (1H, d, J = 7.8 Hz, H-5"), 6.45 (1H,
d, J = 7.5 Hz, H-6), 5.73 (1H, d, J = 10.6 Hz, H-6"),
5.72 (1H, s, H-8), 5.65 (1H, s, H-6); 3C-NMR (100
MHz, DMSO-ds) ¢: Upper unit: 156.4 (C-7), 156.4 (C-
9), 155.6 (C-5), 144.4 (C-3'), 144.0 (C-4"), 131.2 (C-
1), 118.0 (C-6'), 115.1 (C-2"), 114.6 (C-5"), 102.1 (C-
10), 95.5 (C-6), 93.5 (C-8), 75.3 (C-2), 71.1 (C-3), 35.1
(C-4); Lower unit: 154.3 (C-5), 154.3 (C-7), 153.5 (C-
9), 144.2 (C-3"), 144.2 (C-4"), 131.2 (C-1"), 118.1 (C-
6), 115.1 (C-2'), 113.4 (C-5"), 107.0 (C-8), 99.1 (C-10),
94.4 (C-6), 78.4 (C-2), 66.1 (C-3),27.2 (C-4). LA L%k
P 5 SCHRIRIE FE AR —F0), WS e & T N AL
HH Bao

&) 8: TR tash i (FEE), HR-ESI-MS m/z
343267 7[M—H], 5N 3432629, 1N
CisH16010o 'H-NMR (400 MHz, CD;0OD) d: 7.08 (2H,
s, H-2", 6"), 5.36 (1H, m, H-3), 4.11 (1H, d, J= 3.8 Hz,
H-5), 3.71 (1H, dd, J= 3.1, 8.8 Hz, H-4), 3.26 (1H, m,
H-2),2.16 (1H, m, H-6a), 2.08 (2H, m, H-6b); 3C-NMR
(100 MHz, CD;0D) ¢: 179.2 (-C=0), 168.1 (-C=0),
146.2 (C-3',5"), 139.8 (C-4), 121.8 (C-17, 110.3 (C-2,
6", 76.9 (C-1), 74.2 (C-3), 72.6 (C-4), 72.1 (C-5), 39.5
(C-2),38.6 (C-6)- LA L% #l 5 SC iR & Fe A —F1el,
WS EAY) 8 N 3-0-1% & T ZE TR

&Y 9. AtoE MR (HEE. HR-ESI-
MS m/z 457.065 4 [M—H]", 5 AHN 457.0771, &
TN CuHi3011. 'H-NMR (400 MHz, DMSO-ds) o:
6.86 (2H, s, H-2", 6"), 6.26 (2H, s, H-2', 6"), 5.92 (1H,
d, J=2.1 Hz, H-6), 5.82 (1H, d, J= 2.0 Hz, H-8), 5.27

(1H, dd, J = 4.7, 9.6 Hz, H-3), 5.06 (1H, d, J = 4.8 Hz,
H-2),2.59 (2H, m, H-4); 3C-NMR (100 MHz, DMSO-
ds) 8: 165.7 (C-7"), 157.2 (C-9), 156.6 (C-5), 155.0 (C-
7), 146.3 (C-3", 5™, 145.9 (C-3', 5", 139.1 (C-4"),
133.0 (C-4'), 129.6 (C-17), 119.6 (C-1"), 109.0 (C-2",
6"), 105.3 (C-2', 6"), 97.6 (C-10), 95.8 (C-6), 94.5 (C-
8), 77.3 (C-2), 69.3 (C-3, -OCHs), 22.7 (C-4). LA %%
P55 SRR TE A — ), HUSEA Y 9 MR
TILREREE TR

&Y 10: R OEIRSG B (B . HR-ESI-
MS m/z331.263 3 [M—H]~, 51k 331.2522, 43
%ﬁy\j Ci3H160100 'H-NMR (400 MHz, CD3OD) 0:
7.10 (1H, s, H-2, 6), 3.82 (2H, d, J = 7.7 Hz, H-6a);
3C-NMR (100 MHz, CD;0D) ¢: 166.9 (C-7"), 145.0
(C-3",5"), 129.6 (C-4"), 120.4 (C-1"), 108.8 (C-2", 6"),
96.8 (C-1), 76.6 (C-3), 73.5 (C-2), 71.7 (C-5), 70.4 (C-
6),70.3 (C-4). LA EHHE 5 ORI IE FE AR — 081, il
BENED 10 N 6-0-1 &It HE-B-D- T % -

&Y 1. A ToE R (FEE. HR-ESI-
MS m/z183.139 3 [M—H]~, 5 {EH N 183.1382, &
TN CsHsOs. 'H-NMR (400 MHz, DMSO-ds) o:
6.89 (2H, s, H-2, 6), 3.68 (3H, s, -OCHs); 3C-NMR
(100 MHz, DMSO-ds) 0: 166.3 (C-7), 145.6 (C-3, 5),
138.4 (C-4), 119.3 (C-1), 108.5 (C-2, 6), 51.6 (C-8)-
DL 3 5 ko A — 20, s AT 11
NEE TR

AW 12: KA TG E R AR (FEED . HR-ESI-
MS m/z 615.097 5 [M—H]", 51N 615.098 6, 4
F N CasH24016. 'H-NMR (400 MHz, CD;0D) §:
7.00 (2H, s, H-2, 6), 5.32 (1H, m, H-3), 4.14 (1H, m,
H-5), 3.73 (1H, dd, J = 3.0, 7.9 Hz, H-4), 3.26 (1H, m,
H-2), 2.16 (2H, m, H-6a), 2.00 (1H, m, H-6b); 13C-
NMR (100 MHz, CD;0D) §: 175.4 (-COOH), 165.9 (-
COO0-), 144.5 (C-3', 5", 137.9 (C-4'), 119.4 (C-1"),
108.4 (C-2, 6", 74.1 (C-1), 71.3 (C-4), 70.4 (C-5), 69.2
(C-3),36.3(C-2). LA FHd 5 SCHlRHRE Fe A —F 20,
S EA Y 12 N 3,4,5-=-0- K B TELE TR

EW13: B s & (B . HR-ESI-MS
m/z 197.046 1 [M—H]", 1I5HEHN 197.0450, 5T
KA CoH 1005, 'TH-NMR (400 MHz, DMSO-d) 6: 6.88
(2H, s, H-2, 6), 1.21 (3H, t, J = 7.2 Hz, -CH3); '3C-
NMR (100 MHz, DMSO-ds) J: 165.8 (C-4"), 145.5 (C-
3,5), 138.3 (C-4), 119.5 (C-1), 108.4 (C-2, 6), 60.0 (C-
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5" -OCHy), 14.2 (C-6', -CH3). LA %5 ki iE
AP, WEEHAEM 13 NEETIRORE.

&Y 14: Ao ER R (FEE . HR-ESI-
MS m/z227.231 4[M—H]", i8N 2272353, &
TR A CisH1205. 'H-NMR (400 MHz, DMSO-ds) &
9.55 (1H, s, 4-OH), 9.19 (2H, s, 3, 5-OH), 7.38 (1H, d,
J=28.6 Hz, H-2'), 6.90 (1H, d, J = 16.3 Hz, H-7), 6.83
(1H, d, J=16.3 Hz, H-7"), 6.74 (1H, d, J = 8.6 Hz, H-
3"), 6.37 (1H, d, J = 2.1 Hz, H-2), 6.11 (1H, t, J=2.1
Hz, H-4); 3C-NMR (100 MHz, DMSO-ds) : 158.5
(C-3,5), 157.2 (C-4"), 139.2 (C-1), 128.0 (C-1"), 127.8
(C-2',6", 125.6 (C-7, 7", 115.5 (C-3", 5"), 104.3 (C-2,
6),101.7 (C-4). VA FH5 SR IE Fe A —E(22], i
WEANEY) 14 9 3,54 =5 Fk —H 2.

B 15: iR B T0 8 BB R (R . HR-ESI-
MS m/z447.093 1 [M—H]~, iH51E R 447.0927, 43
T3 C2iH20011. 'H-NMR (400 MHz, DMSO-ds) 8
7.58 (1H, d,J=2.2 Hz, H-2'), 6.84 (1H, dd, J=2.8, 6.2
Hz, H-6'), 6.82 (1H, d, J = 2.9 Hz, H-5"), 6.40 (1H, d,
J =2.0 Hz, H-8), 6.19 (1H, d, J = 2.1 Hz, H-6), 5.46
(1H, d, J = 7.4 Hz, H-1"); BC-NMR (100 MHz,
DMSO-ds) 0: 177.4 (C-4), 164.2 (C-7), 161.2 (C-5),
156.3 (C-9), 156.1 (C-2), 148.4 (C-4"), 144.8 (C-3"),
133.3 (C-3), 121.6 (C-6"), 121.1 (C-1'), 116.2 (C-5"),
115.2 (C-27), 103.9 (C-10), 100.8 (C-1"), 98.6 (C-6),
93.5 (C-8), 77.6 (C-4"), 76.5 (C-5"), 70.0 (C-3"), 69.9
(C-2"),17.3 (-CHs)o LA E 55 SCHRHRE FE A —F(23),
W AW 15

WEY) 16: R AENIRE  (FEE). HR-ESI-
MS m/z301.0352 [M—H]", iH5{E N 301.0348, 43
T3 XN CisH1007. 'H-NMR (400 MHz, DMSO-ds) 6:
12.49 (1H, s, -OH), 7.67 (1H, d, J = 2.1 Hz), 7.54 (1H,
d, J=2.1 Hz), 6.88 (1H, d, J = 8.4 Hz), 6.40 (1H, d,
J=1.9Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6); "3C-
NMR (100 MHz, DMSO-ds) d: 175.8 (C-4), 163.9 (C-
7), 160.7 (C-9), 156.1 (C-5), 147.7 (C-4"), 146.7 (C-2),
145.0 (C-3"), 135.7 (C-3), 121.9 (C-1'), 119.9 (C-6"),
115.6 (C-5", 115.0 (C-2"), 103.0 (C-10), 98.2 (C-6),
93.3(C-8). LA REH ikl B A — 32, Hse
&Y 16 Mt .

EY 17: s AR & (H I . HR-ESI-MS
m/z 285.033 9 [M—H]", 115 MEH N 285.0399, 4T
AN CisHi00s. 'H-NMR (400 MHz, DMSO-ds) o

7.33 (2H, dd, J=8.0, 2.1 Hz, H-6"), 6.82 (1H, d, J=8.1
Hz, H-8), 6.61 (1H, d, J = 2.0 Hz, H-6), 6.38 (1H, d,
J=2.0Hz H-2",6.12 (1H, d, J= 2.0 Hz, H-3"); 13C-
NMR (100 MHz, DMSO-ds) J: 181.6 (C-4), 164.1 (C-
7), 163.7 (C-2), 161.5 (C-5), 157.3 (C-9), 149.7 (C-4),
145.7 (C-3"), 121.5 (C-1"), 119.0 (C-6"), 116.0 (C-5"),
113.3 (C-2"), 103.7 (C-10), 102.8 (C-3), 98.8 (C-6),
93.8 (C-8). LA FE 5 ClikHkiE A — 212, W%
WED 1T KRB,

& 18: At ff R (FEE). HR-ESI-
MS m/z455.696 1 [M—H]~, iH5HAE A 455.6924, 4
%ﬁ?’\j C30H4803 ° 1H-NI\/IR (400 MHZ, pyridine-ds) o:
4.92 (2H, d, J = 2.0 Hz, H-29 B), 4.75 (1H, s, H-29 0),
1.76 (3H, s, H-23), 1.52 (3H, s, H-24), 1.36 (3H, s, H-
30), 1.20 (3H, s, H-26), 0.98 (3H, s, H-25), 0.79 (3H, s,
H-27); 3C-NMR (100 MHz, pyridine-ds) 6: 178.1 (C-
28), 150.6 (C-20), 109.2 (C-29), 77.4 (C-3), 55.9 (C-5),
55.9 (C-17), 50.2 (C-9), 49.0 (C-19), 47.1 (C-18), 42.1
(C-14), 40.4 (C-4), 40.4 (C-8), 38.8 (C-1), 38.6 (C-13),
37.9 (C-10), 34.1 (C-7), 36.9 (C-22), 32.2 (C-16), 30.5
(C-15), 30.5 (C-21), 29.6 (C-23), 27.9 (C-2), 25.4 (C-
12), 20.5 (C-11), 19.4 (C-30), 18.7 (C-6), 16.6 (C-25),
15.7 (C-24), 15.7 (C-26), 14.2 (C-27). LA %5 ik
RIEFEA TR0, MUE AW 18 NN -
3.2 EMMREER

KH CCK-8 Al & A% &% MC 21
Az, DA RAENMEMEZ, SR LK 3. 4.
Bkl ity 18 /N AR &35 MC 4R R0 H —
SEMIIHEIER, HPRea9 1. 9. 14~18 (13| %
BT 50%. #FE—BIE 7 AMEAYI ICso H, 433
N 93.47. 81.79. 37.44. 81.58. 86.01. 44.02. 66.12
umol/L, H&EWIAE 25, 504 100 umol/L 3 N
FERRRE TR, X MC 4 o i) 26 2R BEAH G
4 g

B AR e AR R M\ SORE T R AL e 7 R
A RES FBIRSSERE, HAPerEgErEE R
IR A B OCBEER T, 2 H I EMT i 72 5 B0,
SECE F A B RE 1 B MRS RE
JI38 5, R ARG A B R AT FEIXANIT AR
o, EMT #H2C5 518 2% 41 TGF-p/Smad). Wnt/B-i%
W H{E5@E (Wnt/B-catenin signaling pathway,
Wnt/B-catenin) # =FSL 0T, (A 1EH B 5 4 )
B R R B Ak, IR R 40 5 g b B A A )k
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Fig.3 Effect of each monomer compound obtained by isolation on MC cell activity
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Fig. 4 Activities for monomer compounds with>50% inhibition of MC cells

JE8, D4R/ £ 2R MNNG %53 GES-1
MLy MC 4EMOEAT TG PR 7T, DABEA S R
b R AR AE 1S 1 SORE R B R A AR .
frill MC 40t EMT Fr&Ed) B e R B
( epithelial cadherin , E-cadherin ) . ¥ & & H
(Vimentin) M ¥ 3%K ¥ Snail R AMHIE T 1
(Snail family transcriptional repressor 1, Snail) [f]3%
AL, RVl A AR R R B AR 1 5 IE R I R B
ARV, PR T HAR T 40 B A [ A SR SR SR L
YIRS in T B I aa kB %, AR R
2§ 3% MC 410 E-cadherin . Vimentin & %4 5% [K - Snail
(ZIEL), (BRI AN A, Rt A
I FUEE ST [ A SRS 60% L BEFR YD, i i)
MC 4 B AR Y i i e B AT T T8 2 - F AL T e T
PRIy, M EEE 18 MUE, Wik 2 H
K. EME. TR OIHR N =R A, Hp
a1 NHWEY, WaY) 2 NERNETEE
Yoy AR E], A S, 94 11, 134 15, 17 AH
RN ZEY 8, REFE THEARNEYE

W, WS ERHE Y A 25 R 2 R 7T
AL T HIAN A
SERBIMLEMUZEENE, FEAAZ
FRIERUR B L AAB IR RFAE . 2R A 2R 2 o i
g (3) A1 3,5-ZoFBEEZE TR (4) TEIHEAXTER
5. SABETEBENLEY 4. 5. 8~13, HA
HIZTENE 9>10>11>13>8>12>4>5, BTt
SRR R b A M ) EE S0, o S AR A
AHEAE BT 2, AT I 1 4% NF-«B. PI3K/Akt
LB AN NG . R 5122 Hp s
V) 4 F112 FTREH T TA BRI,
BETHESILRZMES (WEW 9 &M
FoEYE. BER R e & 15~17 BA SR B
%, BUREER 547 B % 7 (Wil = B 3 374
BRI RBERZ R b & &4
MK T25-6 68102, b R 3G B A0 HI /R A 33,
TR 35 A ERIETH I ) WEHZYS
ZRIEBRESE, 5P AT e S
[EFEBN) =GR AR (18) MIiETES IR
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SE IR RIERURA DGR, EiRM Sk
LT 2 FAR A o 10 65 0 22 BE I TR ok R AT
FANE -

G R E TR M =R 52K
52 P2 B IA O - TN IR B B i BB 5211 1
HAEMZE 5 2 M SISLEDL B 2 00 A0 40 M 14 58 s
PEAE DG 2 URFAE : VBT IR vl el 15 i s
ARG, BN Z AR (37 47, 5,
9y 2-v 3-41) MR AEIE e /1, RTS8
SRS G, A%l PI3K/Akt 58 MAPK i
PRRIEAE B89, thah, BRfESEREE (C-7". C-D
VENEEESZ IR, 525 R e s 45 A2 me .
A GRS F R R R A o HERUE R,
Zi b, AhE 1 FEIEE 2 S T [FE R I
S BE AT 77, R 255 ML Rl —
SHAIE

gE b, AWFFA AR T A RS g
PE RS RES AL, IEWIA R T 220U, e
AE T BEE B SE L5 MR 20 MC 4 By
(RIEEVE o AX e A 23 Fax — Sk R A1 24544 1)
TER SR TG T REARYE, FR NS Rw
HIRIR =it S A SR AL 1 i) R
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