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B OE: BW WARKD-L (BKE S Fallopia multifiora var. cillinerve 1) FIALF i R LA R dim A POm 895 . 3%
KRR (3 . Sephadex LH-20 e H: (i DL K 1| 4 HPLC &85 V5004 7 S alidk,, ARHE B0 Ak 4 3R A L Jpl St e 24 o T 45
AW . SR MTT 50052 HATMERE %, CCK-8 EME HyUmaiintt. &R MR 75% SRR+ 45 543 2
20 MEEWD, AR RN REZFR (1D, KEE (2). B-AEEE (3). 1,8- I HEM (4). I-methyl emodin (5). (+)-
THEMHEE (6). (+)-lirioresinol A (7). AN FEIEAHERE (8). KIEHR-1-0--D-HEFHH (9). o-BFEAKFHEER (10). (+)-
JLFEZFR AD. ()-FRILFEFR (12D, BEMAKET (13). (+)-REMIAIEER-9-0-B-D-MLAKELT (14). Jx-4-H 5 2 R
A5), JRs-4-FEEIE AR (16). MR (7). Wk R-3-0-B-D-Hi A M (18). #A% NFF (19). dermolutein (200, fb
A1, 2. 10 5 ANTE AS49 AU INHKRE (half maximal inhibitory concentration, ICso) A 21.77~46.71 umol/L; L&
W) 2 %T N&5 s HCT116 A ICs {54 24.21 pmol/L: W& 2. 5. 10 X% N &5 7% SW620 A ICso A 14.61~90.13
umol/L; L&MW 2 X NM7iE)% 8 A71 B (enterovirus-A71, EV-A71) JREFMIINHEIRN 65.16%. £ 1bE&W 5. 20 NE
WNERHEY 3 5552 AW 4. 6. 7. 13~16 AEXMITELBED T EER, 5 8. 9. 11, 12, 17, 18 K
HIRMNE L SRR, ED 1A AS49 I A MM EEE M, (LAY 2 % AS49. HCT116. SW620 4 B G 4 & 7%
P, LAY 5 X SW620 il A 4N IS, L&Y 10 X A549. SW620 41 B A 4 s 35, ok, L& 2 X EV-AT1
TR — R AHIEH .
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Study on chemical constituents of “Taibai Qi Yao” Fallopia mutiflora var. ciliinervis

LI Xin, XU Hao-nan, LI Shi-xing, ZHANG Hua-wei, JIANG Yi, LI Yu-ze, SONG Xiao-mei, ZHANG
Dong-dong, WANG Wei
School of Pharmacy, Shaanxi University of Chinese Medicine, Xianyang 712046, China

Abstract: Objective To study the chemical constituents of Fallopia multiflora var. cillinerve and its cytotoxic and antiviral
activities. Methods The compounds were isolated and purified by silica, Sephadex LH-20 and semi-preparative HPLC, and the
structures were identified based on the physicochemical properties and spectral data analysis. The cytotoxic activity was determined
by MTT method and the antiviral activity was determined by CCK-8 method. Results Twenty compounds were isolated from 75%
ethanol extract of F multiflora var. cillinerve and identified as physcion (1), emodin (2), P-sitosterol (3),
1,8-dihydroxy-anthraquinone (4), 1-methyl emodin (5), (+)-syringaresinol (6), (+)-lirioresinol A (7), p-hydroxy-cinnamic acid (8),
emodin-1-O-B-D-glucoside (9), o-hydroxyemodin (10), (+)-catechin (11), (—)-epicatechin (12), lyoniside (13), (+)-isolariciresinol-
9-0-B-D-xylopyranoside (14), trans-4-methoxycinnamic acid (15), cis-4-methoxycinnamic acid (16), quercetin (17), quercetin-3-
O-B-D-glucooside (18), daucosterol (19) and dermolutein (20). The half maximal inhibitory concentration (ICso) of compounds 1, 2
and 10 for human lung cancer A549 cells was 21.77—46.71 pmol/L, The ICso value of compound 2 against human colon cancer

HCT116 cells was 24.21 pumol/L, and The ICso values of compounds 2, 5 and 10 against human colon cancer SW620 cells were
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14.61—90.13 pumol/L. The inhibitory rate of compound 2 against human enterovirus-A71 (EV-A71) virus was 65.16%. Conclusion

Compounds 5, 20 were first isolated from Polygonaceae, compounds 4, 6, 7, 13—16 were isolated from the genus Pleuropterus for

the first time, and compounds 8, 9, 11, 12, 17, 18 were isolated from this plant for the first time, compounds 1, 2, 5 and 10 showed
cytotoxic activities against A549, HCT116 and SW620 cells, compound 2 showed inhibitory effect on EV-A71 virus.

Key words: Fallopia multiflora Thunb. var. cillinerve (Nakai) Yonekura & H. Ohashi; cytotoxic activity; antiviral activity; physcion;

emodin; 1-methyl emodin; ®-hydroxyemodin; 1,8-dihydroxy-anthraquinone

AW -£E N ER (Polygonaceae ) il H & &
Pleuropterus Turcz. 16 ) & Wk B %  Polygonum
multiflorum Thunb. var. cillinerve (Nakai) Yonekura &
H. Ohashi [} FEHAR, ZPeriZ il X R “RH
27 2 S PR, R R, RA B AVET.
Rk A5G SRR . BEFR I AR R,
IGIRAH T bk e . B . IREgEG; A
YERRFT I AME AR, [ A R A
PR TR PUME. PURBSEAEPI, XY
RM-BA B BIRaE B b o) RERAH AE Fi AR 7T
et X ARp-ERHAT RGMERT R, WRIP-E 75%
CEEFER R B S 20 MEED, R
Z HF (physcion, 1). K3 & (emodin, 2). B-
A 8 B ( B-sitosterol , 3 ) . 1,8- — & 3t B R
(1,8-dihydroxy-anthraquinone, 4). 1-methyl emodin
(5). (F)-THMAG® [(+)-syringaresinol, 6]
( + )-lirioresinol A (7). Jx =X XF #2 3 R £ R
(p-hydroxy-cinnamic acid, 8). K¥{Z-1-0-p-D-H
EPELF (emodin-1-O-B-D-glucoside, 9). w-FHEK
# & (w-hydroxyemodin, 10). (+)-JL X &
[(+)-catechin, 11]. (-)-KJLAZF [(-)-epicatechin
12]. B§JARMEE (lyoniside, 13). (+)-FI&HHA NG
#-9-O-B-D-ML W A BE #  [(+)-isolariciresinol-9-O-
B-D-xylopyranoside, 14]. J 3 -4- F 4 2k A HE TR
(trans-4-methoxycinnamic acid, 15)+ Jiz{-4-F 45 %
WHEER (cis-4-methoxycinnamic acid, 16). #f5 %
( quercetin, 17) . #it Bz & -3-O-B-D- #i %] ¥% 1
( quercetin-3-O-B-D-glucooside , 18 ). # % N
(daucosterol, 19). dermolutein (20). HF L&Y
5. 20 NEXNERP AR, WEW4. 6. 7.
13~16 NEXMTE S JE T 5858, a8,
9. 11, 12. 17. 18 NE XM ZHEYI T 73 E1E 2.
EY 1 X NI AS49 20 A 4 svs 1, 1k
a2 THIH AS49 Aifl. N5k HCT116
SW620 A IH, L& 5 X SW620 4 il B A 4
MFEVETE, A 10 X A549. SW620 21 fitd 54 4
MOEEIE I, LEAh, tEW 2 X NIEREE AT1 A5

7% (enterovirus A71, EV-A71) BB —EBHHIER
1 {NEBEMH
1.1 4E8

AVANCE BUA% AR (45 [E Burker 2
A]); YMC-Pack Pro Cis -l & (a4 (250 mm X
10 mm, 5pm, HZ YMC A#); LC-6AD i
HWAH I (HA R HAF); Sephadex LH-20
BeB A 1% (GE Healthcare Bio-Sciences AB /A &) );
Rudolph Autopol VI B tsr#ril (EEEERA
"] ); NU-5800E B4t s 74 (35 E Nuaire A #));
MultiskanGO ZYRGHRAY (3£ EZEER K A H]); DLSB
series BURIR A BRI R OBMEIE TR AFD;
FERRFE L (100~200. 200~300 H, F &l
T s HERERR JRET AR R EARAFD;
FohaRk 7 R b4t K OEEAK .
1.2 ¥R

AR (5 H20023460) T HFF& AT,
Peptide 2 I BEAIF 78 BT 1 il 149993 25 400 1) 4 )
ks HaijgZmE 1 & (herpes simplex virus-1,
HSV-1, #it5 VR-733). EV-A71 ($it'5 VR-1432)
WH ATCC; ZEFKNEE (zika virus, ZIKV, #t5
GZ01) g = Ui E 54 T BT o

KT 2021 4F 5 A RAPEFARIE K A L H)
X, ZPkph i R 245 K5 24 5 B i8R % 2R
e S EEEKE S P multiflorum Thunb. var.
cillinerve (Nakai) Yonekura & H. Ohashi [T EAE .
FrA (20180627) TRAF T Brvh 22 25K 524 FH A
PRAE
2 RESSE

R LZM TR 10.0 kg, F 100 L 75% 2. 1%
[FIALHEEL 3 VK, RFIR 1.5 ho & HFHEEHUR, IR,
Sy AR KA IE TREREEL 3 Ik, R4 T
FRAEEAL 15 g, 1B T BEHRAL 570 go HUA HIEERS
PR FRE R AR B 2 85, DU T RS TR G (80
1—0 : 1) BREEBEN, #3304 NS5 Fro 1~4.
Fr. 2 (7.20 g) ZRER A il DLof y B - I R 2. T
(50 1 10 : 100D FAEEHEML, 452 3 N4 55 Fr. 2.1~
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2.3, Fr. 2.2 (120 g) % Sephadex LH-20 &tfiiA: (0
AR D kB4, BELED1
(200 mg) 12 (300 mg). HUIE T EEEBA7 L RER K
i, L& B-FEE (100 0 0—0 1) BREEHE,
55 8 NN4H 5> FE. 1~8. FE. 1 (5.00 g) EERHF:
WL A - HEE (100 0 110 © 1) BREES:M,

535 4 NSy FE. 1.1~1.4. FE. 1.1 (0.74 g) %%t
A EE (CE - 1D 5. BJEERE
FIMLAY 3 (30 mg), FE. 1.2 (0.50 g) LEHRH:
WA 1D 4, EEREIME
Y14 (18 mg). FE. 3 (43 g) SEMH L L &
F - FIEE (80 & 1—0 : 100) EREEVEMIASS] 5 A
4% FE.3.1~3.5. FE.3.3 (11.27 g) 4% HPLC
alifk, (HEE-7K 75 ¢ 25, 1.50 mL/min, #3003 K 203
nm) 5F1L &4 20 (25 mg, ®R=26.6min). 10 (10
mg, ®=30.1min)\ 5 (25mg, /=353 min). FE.4
(58.40 g) LMk Rt (il L — S H e - i (80 :
1—-0 : 1000 BEEEVEMASE] 5 N5 FE. 4.1~4.5.

FE. 42 (20.20 g) Zef kot ol DL = S be- T
(80 : 10 : 1) BREESEMIAFH] 3 1N FE. 4.2.1~
4.2.3. FE. 4.2.1 &+l % HPLC 2iift, (HEE-/K 70 :
30, 1.50 mL/min, FlPHK 203 nm), FFMLEY)
11 (13 mg, x=25.7 min). 7 (5 mg, &R=232.6 min),
6 (10 mg, r=233.7 min). FE.4.2.2 £}#4% HPLC
alifh, (HEE-/K 65 © 35, 1.50 mL/min, &3 K 203
nm), SEMLEY 17 (25 mg, ®=23.9 min). 12
(13 mg, ®=29.4 min). FE. 423 £&EERBEEL
A¥19 (50 mg). FE. 5 (50.1 g) RARERA: M
e, DL EH BE-HEE (60 1 10 1000 BAREFHE
fii, 7535444 FE. 5.1~5.5. FE. 5.1 (7.50 g)

KB A EES S (FED, FEYH% HPLC
alifh, (FEE-7K 60 40, 1.50 mL/min, A K A
203 nm) 7 &, REEY) 8 (9 mg, r=19.3 min).
15(13 mg, #=20.9 min) 16 (13 mg, tr=35.1 min).
FE. 5.3 (15.80 g) KA G E (FED,
22 -1 4 HPLC 4lifk (FiE-7K 55 © 45,1.50 mL/min,
RO 254 nm) 7385, REMLE 13 (30 mg,

®R=25.0 min). 9 (15 mg, x=32.7 min). FE. 6 (150
g) KA A% R, LS - HEE (60 !
1-0 1 1) BEBEN, 33]5 N5 FE. 6.1~6.5.

FE. 6.2 (23 @) RH&RATOIEHE (FED, £
#il# HPLC 4tk (FE#-7K 40 : 60, 1.50 mL/min,
R 203 nm) 4355, 15 24LE4) 18 (25 mg,

k=242 min). 14 (16 mg, &=35.5 min).
3 ZHMEE

B 1: B B EHIR S i (FEE), ESI-MS m/z:
285.1 [M+H]*, 773 A Ci6Hi120s5. 'H-NMR (400
MHz, CDCl;) 8: 6.65 (1H, d, J = 2.6 Hz, H-2), 7.32
(1H, d, J=2.6 Hz, H-4), 7.58 (1H, d, J = 1.6 Hz, H-5),
7.05 (1H, d, J = 1.6 Hz, H-7), 2.44 (3H, s, 6-CH3),
3.93 (3H, s, 3-OCH;); *C-NMR (100 MHz, CDCls) 6:
165.3 (C-1), 106.9 (C-2), 166.7 (C-3), 108.3 (C-4),
121.4 (C-5), 148.6 (C-6), 124.6 (C-7), 162.3 (C-8),
190.8 (C-9), 182.1 (C-10), 133.3 (C-9a), 113.8 (C-9b),
110.4 (C-10a), 1354 (C-10b), 22.3 (6-CHs), 56.2
(3-OCHs). LR35 SO ARaE e AT X L), %
e/ BV PN ¢ il

&Y 2: FHEMAK, ESI-MS m/z: 271.1 [M+
HI*, 4> T3 A CisH100s. 'H-NMR (400 MHz,
DMSO-ds) 6: 11.95 (1H, s, 1-OH), 11.31 (1H, s,
3-OH), 12.07 (1H, s, 8-OH), 7.21 (1H, d, J = 1.0 Hz,
H-2), 7.47 (1H, d, J = 1.0 Hz, H-4), 7.04 (1H, d, J =
2.5 Hz, H-5), 6.51 (1H, d, J = 2.5 Hz, H-7), 2.40 (3H,
s, 6-CH3); 3C-NMR (100 MHz, DMSO-ds) J: 164.5
(C-1), 107.3 (C-2), 166.0 (C-3), 109.2 (C-4), 120.0
(C-5), 147.8 (C-6), 124.4 (C-7), 161.2 (C-8), 190.0
(C-9), 181.7 (C-10), 134.4 (C-4a), 133.1 (C-4b), 113.8
(C-8a), 108.3 (C-8b), 22.8 (6-CH3). LA L% 5 ~CHk
PRI — 301, SEE G 2 WRE R

e 3: AEEPIRG & (& H 5, ESI-MS
m/z: 413.4 [M—H], 7T CoHs00. 'H-NMR
(400 MHz, DMSO-ds) 0: 3.54 (1H, m, H-3), 5.37 (1H,
d, J = 5.0 Hz, H-6), 0.70 (3H, s, H-18), 1.03 (3H, s,
H-19), 0.94 3H, d, J= 6.5 Hz, H-21); '3C-NMR (100
MHz, DMSO-ds) 0: 36.0 (C-1), 28.6 (C-2), 71.3 (C-3),
39.3 (C-4), 140.3 (C-5), 121.2 (C-6), 31.2 (C-7, 8),
49.6 (C-9), 35.7 (C-10), 19.3 (C-11), 36.8 (C-12), 41.8
(C-13), 56.3 (C-14), 22.6 (C-15), 25.6 (C-16), 55.6
(C-17), 11.5 (C-18), 18.5 (C-19), 33.4 (C-20), 18.3
(C-21), 31.4 (C-22), 23.8 (C-23), 45.3 (C-24), 27.8
(C-25), 18.9 (C-26, 27), 20.6 (C-28), 11.4 (C-29). LA
FER S OR300, SR EY) 30N B .

&Y 4: FHERHAK, ESI-MS m/z: 241.1 [M+
H]*, 4+ F XN CuHsOs. 'H-NMR (400 MHz,
DMSO-ds) d: 7.74 (2H, t, J = 7.9 Hz, H-3, 6), 7.59
(2H, d, J = 7.5 Hz, H-4, 5), 7.29 (2H, d, J = 8.3 Hz,
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H-2, 7); BC-NMR (100 MHz, DMSO-ds) J: 161.8
(C-1, 8), 124.9 (C-2, 7), 137.9 (C-3, 6), 119.7 (C-4, 5),
181.3 (C-9), 192.4 (C-10), 116.3 (C-8a, 9a), 133.8
(C-4a, 102). LA R 5 Sk —80, BEHEY) 4
N 1,8- R AR

ES: BrashiRes i (FEE, ESI-MS m/z:
285.1 [M+H]*, 433N CisH1205. 'H-NMR (400
MHz, DMSO-ds) &: 6.77 (1H, d, J = 2.4 Hz, H-2),
7.13 (1H, d, J = 2.4 Hz, H-4), 7.32 (1H, d, J= 1.8 Hz,
H-5), 7.03 (1H, s, H-7), 3.88 (3H, s, 8-OCH3), 2.35
(3H, s, 6-CH3); BC-NMR (100 MHz, DMSO-ds) 9:
164.5 (C-1), 104.9 (C-2), 161.7 (C-3), 106.9 (C-4),
119.1 (C-5), 146.6 (C-6), 124.1 (C-7), 163.4 (C-8),
186.3 (C-9), 182.3 (C-10), 114.4 (C-9a), 112.6 (C-9b),
132.0 (C-10a), 136.8 (C-10b), 56.3 (8-OCH3), 21.4
(6-CHa)o LA EHGHE 5 SCBR I TE #E47 %S EU2), g fk
%) 5 24 1-methyl emodin.

&Y 6: HEMAE, [o]y +17.8° (¢ 0.05,
MeOH); ESI-MS m/z: 419.2 [M+H]", 2> FRN
CoH2605. 'H-NMR (400 MHz, DMSO-ds) J: 6.61
(4H, s, H-2, 6,2, 6'), 4.62 (2H, d, J=4.0 Hz, H-7, 7"),
3.05 (1H, m, H-8, 8", 4.16 (4H, m, H-9, 9'), 3.78
(12H, s, 3, 5, 3/, 5-OCH3); C-NMR (100 MHz,
DMSO-ds) d: 131.9 (C-1, 1), 104.1 (C-2, 6, 2', 6"),
148.4 (C-3, 5, 3", 5'), 135.3 (C-4, 4"), 85.8 (C-7, 7",
54.1 (C-8, 8", 71.6 (C-9, 9", 56.5 (3, 5, 3", 5“OCHj3).
DL EE R S 500 A — Y, BEEY) 6
N ()T HEM R .

twE&EW 7: AEHE, [o]y +72.3° (¢ 0.05,
CHCl3); ESI-MS m/z: 4192 [M+H]", 2 TR N
C2H0s. 'H-NMR (400 MHz, DMSO-ds) J: 6.61
(1H, s, H-2, 6), 433 (1H, d, J = 7.0 Hz, H-7), 2.82
(1H, m, H-8), 4.10 (1H, d, J = 9.2 Hz, H-9a), 3.68~
3.84 (1H, m, H-9b), 6.63 (1H, s, H-2', 6", 4.77 (1H, d,
J=6.0 Hz, H-7"), 3.09 (1H, m, H-8’), 3.79 (1H, d, J =
8.8 Hz, H-9'), 3.50~3.52 (1H, m, H-9'b), 3.78 (3H,
s,3’,5',3,5-OCH3); 3C-NMR (100 MHz, DMSO-ds)
8: 135.0 (C-1), 103.4 (C-2, 6), 148.4 (C-3, 5), 139.2
(C-4), 87.6 (C-7), 55.6 (C-8), 72.9 (C-9), 128.8 (C-1"),
104.1 (C-2', 6", 148.3 (C-3', 5'), 136.2 (C-4"), 82.0
(C-7", 49.3 (C-8'), 68.9 (C-9", 57.1 (3', 5-OCH3), 56.9
(3, 5-OCHs). LA & 530l A —g04, %
EWAY) T N (+)-lirioresinol A

WA 8: IRFEERIAR, ESI-MS m/z: 163.0 [M—
H] 4> 73 A CoHsO3. 'H-NMR (400 MHz, CD;0D)
5: 7.44 (2H, d, J = 8.4 Hz, H-2, 6), 6.80 (2H, d, J =
8.4 Hz, H-3, 5), 7.62 (1H, d, J = 16.0 Hz, H-7), 6.33
(1H, d, J = 16.0 Hz, H-8); 3C-NMR (100 MHz,
CD;0D) §: 127.3 (C-1), 131.3 (C-2, 6), 116.9 (C-3,
5), 161.4 (C-4), 146.7 (C-7), 115.1 (C-8), 169.9
(C-9). DA EHdE 5 SCERx RS A —F15), Keih
E1) 8 N R FE AR

& 9. WEEHRA & (HEE, ESI-MS m/z:
433.1 [M+H]" 773 A C2iH20010. "H-NMR (400
MHz, DMSO-ds) §: 7.16 (1H, d, J = 1.7 Hz, H-2),
7.46 (1H, d, J= 1.7 Hz, H-4), 7.28 (1H, d, J= 2.4 Hz,
H-5), 7.0 (1H, d, J = 2.4 Hz, H-7), 2.40 (3H, s,
6-CHs), 5.05 (1H, d, J = 7.6 Hz, H-1, 3.35 (1H, m,
H-2'), 3.43 (1H, m, H-3’), 3.49 (1H, m, H-4"), 3.56
(1H, m, H-5", 3.94 (1H, dd, J = 2.3, 12.1 Hz, H-6'),
3.75 (1H, dd, J= 5.7, 12.1 Hz, H-6"); '*C-NMR (100
MHz, DMSO-ds) d: 161.0 (C-1), 124.1 (C-2), 164.2
(C-3), 119.2 (C-4), 108.3 (C-5), 146.9 (C-6), 108.3
(C-7), 161.7 (C-8), 186.4 (C-9), 182.1 (C-10), 113.3
(C-9a), 114.5 (C-9b), 136.5 (C-10a), 132.1 (10b), 21.4
(6-CH3), 100.8 (C-1'), 73.2 (C-2"), 76.4 (C-3"), 69.4
(C-4"), 77.3 (C-5", 60.6 (C-6")o LAl 15 STk Xt e
FEAR 00, Yt & 9 N KK F-1-0-B-D-Hil 4
PEE

EY 10: B asRE s (FEE), ESI-MS
m/z: 287.1 [M+H]", T3 N CisH100s. 'H-NMR
(400 MHz, DMSO-de) d: 6.57 (1H, d, J = 2.5 Hz,
H-2), 7.10 (1H, d, J = 2.5 Hz, H-4), 7.61 (1H, d, J =
1.6 Hz, H-5), 7.23 (1H, d, J= 1.6 Hz, H-7), 4.61 (2H,
s, 6-CH,OH); '3C-NMR (100 MHz, DMSO-ds) o:
164.5 (C-1, 3), 107.9 (C-2), 108.8 (C-4), 117.0 (C-5),
152.8 (C-6), 120.8 (C-7), 161.4 (C-8), 189.6 (C-9),
181.3 (C-10), 108.9 (C-9a), 114.0 (C-9b), 135.1
(C-10a), 132.9 (C-10b), 62.0 (6-CH,OH). LA - %¥¥5 5
SCHRO REEAR — 207, BB 10 8 o-F2 5K

&Y 11: AEEHE (FED, [al) +16.9° (¢
0.05, MeOH); ESI-MS m/z 289.1 [M—H]~, 4>k
4 CisH1406. 'H-NMR (400 MHz, CD;0D) o: 4.55
(1H, d, J = 7.5 Hz, H-2), 3.97(1H, m, H-3), 2.85 (1H,
dd, J=16.1, 5.4 Hz, H-4), 2.50 (1H, dd, J = 16.1, 8.1
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Hz, H-4), 5.85 (1H, d, J = 2.2 Hz, H-6), 5.92 (1H, d,
J =22 Hz, H-8), 6.84 (1H, d, J = 2.0 Hz, H-2'), 6.70
(1H, dd, J = 8.1, 2.0 Hz, H-5", 6.75 (1H, d, J = 8.1
Hz, H-6"); BC-NMR (100 MHz, CD;OD) ¢: 82.9
(C-2), 68.9 (C-3), 28.5 (C-4), 157.9 (C-5), 96.3 (C-6),
157.6 (C-7), 95.6 (C-8), 100.9 (C-4a), 157.0 (C-8a),
132.3 (C-1, 116.1 (C-2"), 146.3 (C-3'), 146.3 (C-4),
115.3 (C-5"), 120.1 (C-6"). LA - EE 5 SCihoxt FEFEA
—Fs, KE A 1N () LR

& 12: TEEKAR, [o]y -23.4° (c 0.05,
MeOH); ESI-MS m/z: 291.1 [M+H]*, 7> TN
CisH1406. 'H-NMR (400 MHz, CD;0OD) §: 4.89 (1H,
J =15 Hz, H-2), 2.71 (2H, J = 16.5 Hz, H-4), 6.05
(1H, J= 2.0 Hz, H-6), 5.94 (1H, J = 2.0 Hz, H-8), 6.99
(1H, H-2'), 6.76 (2H, H-5', 6"); '3C-NMR (100 MHz,
CD;0D) d: 78.5 (C-2), 67.2 (C-3), 28.9 (C-4), 156.6
(C-5), 95.0 (C-6), 157.3 (C-7), 95.5 (C-8), 157.0
(C-9), 99.7 (C-10), 132.9 (C-1"), 114.5 (C-2'), 144.5
(C-3"), 144.4 (C-4"), 118.9 (C-5"), 115.0 (C-6"). LA %
I 5 50 IR AR — 5, e EY 12 8 (-)-
RBILEER.

AP 13: EWEIRY), ESI-MS m/z: 553.2
[M+H]* 273N CasH36012. 'H-NMR (400 MHz,
CD;0D) 6: 6.54 (1H, s, H-6), 2.67 (2H, m, H-7), 1.70
(1H, m, H-8), 3.63 (1H, m, H-9), 6.40 (1H, s, H-2', 6",
422 (1H, d, J = 7.0 Hz, H-7), 1.98 (1H, m, H-8"),
3.79 (2H, m, H-9'), 4.10 (1H, d, J = 7.2 Hz, H-1"),
3.12 (2H, m, H-2"), 3.23 (1H, m, H-3"), 3.55 (1H, m,
H-4"), 3.16 (1H, m, H-5"), 3.83 (3H, s, 3/, 5-OCH3),
323 (3H, s, 3-OCHs), 3.74 (3H, s, 5-OCH;);
BC-NMR (100 MHz, CD;OD) J: 130.2 (C-1), 126.4
(C-2), 148.6 (C-3), 138.9 (C-4), 147.5 (C-5), 107.7
(C-6), 34.1 (C-7), 40.4 (C-8), 65.9 (C-9), 139.6 (C-1"),
106.8 (C-2', 6", 148.9 (C-3', 5'), 134.4 (C-4"), 43.0
(C-7), 46.8 (C-8", 70.8 (C-9"), 105.8 (C-1"), 74.8
(C-2"), 78.0 (C-3"), 71.2 (C-4"), 67.0 (C-5"), 56.7 (3",
5"OCHj3), 56.5 (3-OCH3), 60.0 (5-OCHs). LA %¥
5 SCHRAT R A — S0, e Ed) 13 R
BEEF o

wEY 14: AEAK, [aly +43.0° (¢ 0.05,
MeOH); ESI-MS m/z: 493.2 [M+H]", 2> FRN
C25H3:0100 "H-NMR (400 MHz, CD3OD) 0: 6.65 (lH,
s, H-3), 6.18 (1H, s, H-6), 2.82 (2H, m, H-7), 2.06

(1H, m, H-8), 3.69 (1H, dd, J = 11.0, 3.7 Hz, H-9a),
3.75 (1H, dd, J = 11.0, 3.7 Hz, H-9b), 6.78 (1H, d, J =
1.7 Hz, H-2", 6.74 (1H, d, J= 8.1 Hz, H-5"), 6.63 (1H,
dd, J = 8.1, 1.7 Hz, H-6'), 4.40 (1H, m, H-7"), 1.86
(1H, m, H-8"), 3.78 (1H, dd, J = 9.8, 2.6 Hz, H-9"),
3.98 (1H, dd, J = 9.8, 2.6 Hz, H-9"), 4.06 (1H, d, J =
7.5 Hz, H-1"), 3.13 (2H, m, H-2"), 3.22 (1H, m,
H-3"), 3.52 (1H, m, H-4"), 3.19 (1H, m, H-5"), 3.81
(3H, s, 3-OCH3), 3.80 (3H, s, 5-OCH3); 3C-NMR
(100 MHz, CD;0D) 8: 129.1 (C-1), 112.4 (C-2), 117.4
(C-3), 145.9 (C-4), 148.9 (C-5), 134.3 (C-6), 33.8
(C-7), 39.7 (C-8), 65.2 (C-9), 138.6 (C-1"), 114.3
(C-27), 147.2 (C-3"), 145.2 (C-4", 116.1 (C-5"), 123.1
(C-6"), 48.0 (C-7"), 45.9 (C-8"), 69.5 (C-9", 105.8
(C-1"), 75.0 (C-2"), 77.9 (C-3"), 71.3 (C-4"), 66.9
(C-5"), 56.4 (3-OCHj), 56.5 (5-OCH3). VL FHdlE5C
R RIS AR — 3P, SE B 14 0 ()-SR
JE25-9-O-B-D-M I AREE o

& 15 EEKER, ESI-MS m/z: 177.1 [M—
Hl, 4> 73 A~ CioH1005. 'H-NMR (400 MHz,
CD;OD) §: 7.44 (2H, d, J = 8.4 Hz, H-2, 6), 6.80 (2H,
d, J=8.4 Hz, H-3, 5), 7.62 (1H, d, J = 15.9 Hz, H-7),
6.33 (1H, d, J= 15.9 Hz, H-8), 3.75 (3H, s, 4-OCH3);
3C-NMR (100 MHz, CD;0D) ¢: 127.1 (C-1), 131.3
(C-2, 6), 116.9 (C-3, 5), 161.4 (C-4), 146.7 (C-7),
115.1 (C-8), 169.9 (C-9), 52.1 (4-OCH3). LA %
5RO I A — 522, S B 15 e X-4-
AL R AR TR

&Y 16: KA, ESI-MS m/z: 177.1 [M—
HI, 2> T3 A~ CioH1005. 'H-NMR (400 MHz,
CD;0D) d: 7.21 (2H, d, J = 8.4 Hz, H-2, 6), 6.58 (2H,
d, J= 8.4 Hz, H-3, 5), 7.63 (1H, d, J = 12.8 Hz, H-7),
6.45 (1H, d, J= 12.8 Hz, H-8), 3.73 (3H, s, 4-OCH3);
BC-NMR (100 MHz, CD;OD) §: 127.7 (C-1), 133.6
(C-2, 6), 116.3 (C-3, 5), 160.1 (C-4), 145.1 (C-7),
115.9 (C-8), 168.9 (C-9), 51.7 (4-OCH3). VA F¥HE S5
SCHRAT RS AR — 523, e E) 16 M)iE-4-F
AT .

&Y 17: FERAR, ESI-MS m/z: 303.0 [M+
H]*, 4> T3 A~ CisHi007. 'H-NMR (400 MHz,
DMSO-ds) d: 6.38 (1H, d, J = 2.0 Hz, H-6), 6.18 (1H,
d, J = 2.0 Hz, H-8), 7.38 (1H, d, J = 2.2 Hz, H-2'),
6.52 (1H, d, J = 8.5 Hz, H-5"), 7.24 (1H, dd, J = 8.5,
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2.2 Hz, H-6"); '3C-NMR (100 MHz, DMSO-ds) o:
147.5 (C-2), 136.5 (C-3), 178.3 (C-4), 156.3 (C-5),
98.5 (C-6), 162.4 (C-7), 94.3 (C-8), 162.5 (C-9), 102.5
(C-10), 122.3 (C-1"), 1182 (C-2', 6'), 144.3 (C-3"),
148.6 (C-4"), 115.2 (C-5". LA - ZE 5 SCihxt BRI A
— 224, LR E) 17 A R

&Y 18: KR, ESI-MS m/z: 465.1 [M—+
HI*, 2> 73N CaHx01. 'H-NMR (400 MHz,
DMSO-d) 6: 6.38 (1H, d, J = 2.0 Hz, H-6), 6.18 (1H,
d, J = 2.0 Hz, H-8), 7.38 (1H, d, J = 2.2 Hz, H-2),
6.52 (1H, d, J = 8.5 Hz, H-5"), 7.24 (1H, dd, J = 8.5,
2.2 Hz, H-6'), 5.50 (1H, d, J = 7.3 Hz, H-1"), 3.08
(1H, m, H-2"), 3.19 (1H, m, H-3"), 3.25 (1H, m,
H-4"), 3.31 (1H, m, H-5"), 3.92 (1H, m, H-6"a), 3.64
(1H, m, H-6"b); 3C-NMR (100 MHz, DMSO-ds) J:
147.5 (C-2), 136.5 (C-3), 178.3 (C-4), 156.3 (C-5),
98.5 (C-6), 162.4 (C-7), 94.3 (C-8), 162.5 (C-9), 102.5
(C-10), 122.3 (C-1, 118.2 (C-2"), 144.3 (C-3"), 148.6
(C-4"), 1152 (C-5"), 118.2 (C-6'), 102.8 (C-1"), 74.9
(C-2"), 78.0 (C-3"), 71.4 (C-4"), 782 (C-5"), 62.6
(C-6")o LA R SCHRGT I A — 302, e fbh
W) 18 A F-3-0-B-D-Hi & FETT

WEW19: BERAK, ESI-MS m/z: 5754 [M—
Hl, 4> T3 A CisHeOs. 'H-NMR (400 MHz,
DMSO-ds) 0: 4.42 (1H, t, J = 5.8 Hz, H-3), 5.33 (1H,
s, H-6), 0.66 (3H, s, H-18), 0.96 (3H, s, H-19), 0.90
(3H, d, J = 6.5 Hz, H-21), 0.80 (3H, d, J = 6.9 Hz,
H-27), 0.84 (3H, t, J = 6.2 Hz, H-29), 4.23 (1H, d, J =
7.8 Hz, H-1"); 3C-NMR (100 MHz, DMSO-ds) J: 36.8
(C-1), 29.2 (C-2), 76.8 (C-3, 3'), 38.3 (C-4), 140.4
(C-5), 121.2 (C-6), 31.4 (C-7), 31.3 (C-8), 49.6 (C-9),
36.3 (C-10), 20.6 (C-11), 41.8 (C-13), 56.1 (C-14),
23.8 (C-15), 27.8 (C-16), 55.4 (C-17), 11.8 (C-18),
19.0 (C-19), 35.4 (C-20), 18.7 (C-21, 26), 33.3 (C-22),
25.4 (C-23), 45.1 (C-24), 28.6 (C-25), 19.6 (C-27),
22.6 (C-28), 11.6 (C-29), 100.7 (C-17), 73.4 (C-2,
70.0 (C-4"), 76.7 (C-5", 61.0 (C-6". LA X 5 ik
X RS — 1520, e A 19 AR M.

&Y 20: B EMEA (FEE, ESI-MS m/z:
329.1 [M+H]", 433~ Ci7H1207. 'H-NMR (400
MHz, DMSO-ds) d: 6.71 (1H, d, J = 2.3 Hz, H-2),
7.07 (1H, d, J = 2.3 Hz, H-4), 7.36 (1H, s, H-5), 3.82
(3H, s, 1-OCH3), 2.30 (3H, s, 6-CH3); 3C-NMR (100

MHz, DMSO-ds) 0: 158.1 (C-1), 107.1 (C-2), 164.6
(C-3, 8), 104.9 (C-4), 119.2 (C-5), 141.9 (C-6), 136.6
(C-7), 186.0 (C-9), 181.7 (C-10), 112.5 (C-9a), 114.6
(C-9b), 131.6 (C-10a), 130.6 (C-10b), 167.3
(7-COOH), 56.3 (1-OCH3), 19.4 (6-CH3). LA F¥¥i 5
SCHER A IR OAR — R, BEEY 20 K
dermolutein.,
4 HEYNEMNE
4.1 MTT EENEE P AR

KA MTT EMEREY) 1~20 X A549,
HCT116. SW620 4 Jig i) 40 Jfd 55 35 V£ . A549.,
HCT116 Fil SW620 i fRA77E RPMI 1640 5 775
i, ¥R 100 pg/mL 8 A 100 pg/mL #E % % U
Je 10%M6 25 1L 28 JE ¥ 35 72 B8N 37°C 5% CO;
(20 PR & 40 PR B 9%, FRAN ARG BE 5 , 23 PRig IRt
F PBS JEUER A A, INNE RS O
A0 BRI A o 75 B0 N B2 55 5 3 40 P i AL A
L, AR TR BG4 AR BT B kg Ak,
B A, SR 5 PBS T P4 22 FRER R,
AR F= 5 0 78 B B OB T B O, K bk
TEW, TN e 85 77 3L R FT T R4t i B . 7E
96 FLIR_EEEFLIERN 5X 104 NI 100 pl 5 553)
i 7% 24 h, BILEYH DMSO % 1E, IIANAFEIREE
(1v 3+ 105 30. 50 umol/L) HULEH), FMNKREW
B S ANEAL, CUBRHTNPE T RZ, fERFRAE kst
7t 48 h, AR EEREEFRAEE, RSLINA 100 uL MTT,
FIREAERE R 4h e, W B3s, SRS 100 pL
DMSO, R EHEME, HBEFFRC (530 nm) lAEFL
OEREE (4D Al FFHEZEEEIHIREE (half
maximal inhibitory concentration, ICsp) 28291,
4.2 CCK-8 EZNMLEMInmEEM

KH CCK-8 iEMENEY) 1~20 X HSV-1.
ZIKV M EV-A71 R EF I PUREEE I B EE1E £ 40
Hl (AS549. ARNEREIR U373 4iff. ASHMEARAARE
SUVIJR RD i) fRAF/E RPMI 1640 ¥5R3E, 4y
AITRIN 100 pg/mL 758 R AR 2= LU 10%/16 41
H, T37 C. 5% CO» AR B/ h 7%, 74l
MGBEfS, RBRIAMEEFREE, F PBS jEviks sk
IZEAE, IS S R4 A . AR
WL FR R P A A IS DL, RrEm R RIBRIE R, 4
PRLBT (Bl 4 4 1T A, AR R TE AR, RS
PBS JHEVEAHML, ISR L B O
ITE L, HBR RIS, INHTEER: 7RI TR A
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PRV 7E 96 FLAR ERFFLEERR 5X 10* AN4H A (100
uL B53738) £53% 24 h,  ZIKV. HSV-1. EV-A71
TEE 7 G T AR ROIRES R IF () A549, U373 Il RD
gAMb, IS 10%M624F g iR, 37 C.
5% CO: AR A 597 24 h, (R P
YA AR RN, FER AR RNLEE] 90% ] 12 195
MARRRETR, BISERURTEY . KIEIRIT R AS49
YA 96 FLARECHE, LI 100 pL A9 (1. 54
10, 30, 50 umol/L), &FAHLE 3 MEAFL, AEMA
100 F540 M - HUR Y& 1) BV-AT1 TR EE27F 0, BHYE
SR P28, #E 37 'C. 5% CO» 41 FHEFE 4 h,
MHIHE AR RN IA R “ 4+ ++7 (80% 4 A I4H
A8, 3% BIEWG N 100 uL 5 mg/mL ) CCK-8
W, BAMEEEMTREE 2h, FE RER A
100 uL DMSO, #RZ#E21, HBEFAMER K 530 nm
NIEELI A ME, THEACE YRR BRI

N = (A o — A wwmmrrm)/ (A smpsmars— A womsmairsy)
43 SLIGHR
4.3.1 MTT ER LGP e seas 45
BoR, (LAY 1T AS49 Y A i, 1Cs
il (26.98+2.69) pmol/L; tb&W 2 X A549.
HCT116 F1 SW620 4 a3 A 4 # a4, 1Cso {57
W (21.77£1.07). (24214+0.8). (14.61%+0.53)
umol/L; L&) 5 X%} SW620 41l B A 41 i 7535 1,
ICso {E N (75.65+0.16) pmol/L; tLA&4 10 XF A549
H1 SW620 41 H A M EEIE 1, 1Cso fH 571 A
(46.71£0.63)+ (90.130.41) pmol/L, [ [ Jisi
HI%E A549. HCT116 F1 SW620 4 K] 1Cso 18735
N (32.06+1.31). (43.54£3.30). (32.47+3.39)
umol/L, HARMEMIIARIE ARG
432 CCK-8 A MALE PP sEiE 5L 45
RER, HbEY 2 76 10 umol/L Xt EV-A71 R £
U HIERIE A, RN (65.1612.31) %, FHME
IR P2 IR A (100.91+£2.63) %, Hetks
WAL IR PO BT
5 g

KA LR A 18 H 2 Fh AR LG 45 B8 H R A 1
BETFBN “RALH” K-S AT T
RGN, N EEET 20 MUEY, Hhiks
Y15, 20 IR 53], ED 4. 6. 7.
13~16 B IXMTE S JE T o552, (a9 8. 9.
11. 12, 17. 18 HIRMNK-Lh B3, #—P
FF T ROERER D . MREEETESLR Bt

1. 2. 5. 10 B4, (ka2 B
PO B IE I (EATE A E T 20 MEA WA 5L
YT B B0 PE A PO BRI I, SR T IX S A HoAth
EHEA AT — DA
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[FTfEsmit  EUAF]

c HBBANE .

R

4 BB &+ Dendrobium officinale Kimura et Migo # 2 #+%
KB EAMY, ARSI, BYE, FEE, BEH, ©
S, BEY, ¥APIHALLAEI~S Kot P28, SR,
KEKEAR, oh 3w Lfst, 2l L4 5 208 miKT,
FEEFET I AFRKREFARE, EREFFRET Hes%
FraAh, B 2~3 ki, REATRRA, RG&, 7,
KS5~Tmm, THAAEHEEE, AN, KEREAH, &
Wa &, KRR | AGERF EOBIR, PRI H, F
KA, TR, BAETEE, KD 3 mm, LHHMNEL
LAk E; e e, RPKRZAH, KO 23mm, WimiLst
RHFH2F, e 3~6 A,

A THEE 1600 m 09 L ERRHEE L, L25H T
PR, WL, AR, F@ k. LENG, BAA %P4k
Mm%, BAHEEER ERFAGD




