¢ %% Chinese Traditional and Herbal Drugs 35 51 3% 2852 8§ 202051 A © 299 -

ECRERRHERSE P 1 DMRRIBEEFIEE XU S

Zepbig 120 oz g L2 gkepiA L2, A2, A ER LY
1. ILBHZRIRS: HFHS A E T SR EE S E A=, T k110016
2. JLBRZRIRZE 2 2ERE, 107 JLFH 110016

W OE: BW WFRECEEREN Actinidia arguta RIEIWF RS . ik SRR G, ODS A, Sephadex LH-20
FEETE L )42 B R 2 ) & B s RO (g 55 07 ik 20 B, RS s e A A . EER INPCRERERE 75% 1
W L EEA R SRR T BB L343 15 MEEY, %8 EN (2R,6R,9R)- =53 - KAEF ik e fi-4,7E- —#%5-3-H-9-
O-B-D-ME I I HELE (1. (6S,9R)-HHAELF (2). MR KR-3-0-p-D-FIKET (3). BT (4). FEER-4-0-p-D-NL I
EHET (5). 1-O-feruloyl-B-D-glucopyranoside (6). Fi%{EZ-4-O-B-D-MLWGH & HEH (7). A KE (8). 3-hydroxy-1-
(4-O-B-D-glucopyranosyl-3-methoxyphenyl) propan-1-one (9)+ 5-O-WIHEREEEZE TFR H g (10). 5-O-WNMERERZE /R T Hs (11D
5-O-FIEERERZE TR Pl (12). 5-O-FEMEZETRTE (13). WHEER (14) FFEILAER (15). &g thaWw1 81 A
R SCHRIRTE P TR B 20 R R PR AR B R &Y, fr RCRIRIBEREE A (L&Y 2. 5 F 7~13 RE RNERIERE B HEY)
RS LBV 6 AE IRMNFRREN B AR

KRR OB KA RO B R 0 BORBREMR T A T B EER-4-O-B-D-MEL W & M5 5-0-F Skt
2R P

PESES: R284.1 SCEKFRSRD: A XEHS: 0253 -2670(2020)02 - 0299 - 08

DOI: 10.7501/j.issn.0253-2670.2020.02.004

A new norsesquiterpene glycoside from fruits of Actinidia arguta
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Abstract: Objective To study the chemical constituents in the fruits of Actinidia arguta. Methods The compounds were isolated by
column chromatography on silica gel, ODS, and Sephadex LH-20, preparative TLC, and semi-preparative HPLC. The structures were
established by the analyses of the spectroscopic data. Results Fifteen compounds were obtained from the #n-BuOH fraction of the 75%
ethanol extract of the fruits of 4. arguta and identified as (2R,6R,9R)-trihydroxy-megastigmane-4,7E-dien-3-one-9-O-p-D-
glucopyranoside (1), (6S,9R)-roseoside (2), quercetin-3-O-f-D-galactopyranside (3), astragalin (4), vanillic acid-4-O-B-D-
glucopyranoside (5), 1-O-feruloyl-B-D-glucopyranoside (6), ferulic acid-4-O-B-D-glucopyranoside (7), rhodioloside (8),
3-hydroxy-1-(4-O-B-D-glucopyranosyl-3- methoxyphenyl) propan-1-one (9), 5-O-caffeoyl quinic acid methyl ester (10), 5-O-caffeoyl
quinic acid butyl ester (11), 5-O-feruloyl quinic acid methyl ester (12), 5-O-coumaroyl quinic acid methyl ester (13), caffeic acid (14),
and protocatechuic acid (15). Conclusion Compound 1 is a new norsesquiterpene glycoside with the megastigmane scaffold, named
actinargutaside A. Compounds 2, 5, and 7—13 are isolated from the Actinidia genus for the first time and compound 6 is firstly isolated
from A. arguta.
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AR NE R Actinidia arguta (Sieb. & Zucc)
Planch. ex Miq. JBREBKEIIRGE JE 2 a5 A4 V% i Tk
Ky, wERES A Z. HRLERFE, £—
PR EL T A SR RO R . BRI B R S B
dbafny AR Rg B AE TR, BARZ BRI ST R B
SR B A BUMR . PR DA S i B B % SR AR
PiE e, A S AL By I SR E D
U AR S 56 068 30 7 7= SRR Ak SR S R0 2 B 43 AT
T RGBT, Bt 0 TF R OB 5 Y it
BRI HLoBaR 15 MeEW, alEel
(2R,6R,9R)- = $2 Bk - KA A I e fye-4,7E- I -3- i -
9-0-B-D- N 1R 7 %] ¥ [(2R,6R.9R)-trihydroxy-
megastigmane-4,7 E-dien-3-one-9-O-B-D-glucopyra-
noside, 1]+ (6S,9R)-H I [(6S,9R)-roseoside,
2], it B % -3-0-B-D-F- FLFEHF  (quercetin-3-O-B-
D-galactopyranside, 3). ¥ J51F (astragalin, 4).
7 5K -4-O-B-D-Mk e i %) B8 (vanillic acid-4-O-p-
D-glucopyranoside, 5). 1-O-feruloyl-B-D-glucopyra-
noside (6). [l EREZ-4-O-B-D-ML I % BEH (ferulic
7). A RH
(rhodioloside, 8)+ 3-hydroxy-1-(4-O-B-D-glucopyra-
nosyl-3-methoxyphenyl) propan-1-one (9). 5-O-WiHE
MEHE 2 TR S (5-O-caffeoyl quinic acid methyl
ester, 10). 5-O-MNHEREEZE TR T B (5-O-caffeoyl
quinic acid butyl ester, 11). 5-O-FiZRFEHEZE TR H
i (5-O-feruloyl quinic acid methyl ester, 12). 5-O-
BEOMBEETBRENE (5-O-coumaroyl quinic acid
methyl ester, 13). MIMEER (caffeic acid, 14) FlJi
JLAMR (protocatechuic acid, 15). HAHEYI 14
RISCHERARIE RSB AL S, fir 4 AR T A,
R 1. B 2. 5 R T~13 N E IRBRERE
R B A 6 E RNk
o EAE.

1 FESHHR
Bruker AVANCE-400 F1 AVANCE-600 B 1% ffi 3

acid-4-O-B-D-glucopyranoside ,

1 EYW1HER

Fig.1 Structure of compound 1

PR LA (Kt Bruker Biospin A ] ); Agilent 6540
UHD Accurate-Mass Q-TOF & 43 ## i it A% (£ H
Agilent A7]); Agilent 1100 LC/MSD 1 23 # i it
% (£ Agilent A F]); Bio-Logic Mos-450 Y[
i (3% Bio-Logic A ]); JASCO LC-Net
II/ADC B4 AH 4184 ( H A Jasco A 7] ); Shimadzu
LC-6AD ZLAHE (Y (HA Shimadzu A H]);
Anton Paar MCP 200 i 6 4% (B HF] Anton Paar
AF]D; ODS A G R (50 mm, HA YMC A#]);
Sephadex LH-20 (GE Healthcare A &) ); #F itk ik
(200~300 H> A2 G ek (FSilgEi T
AIRAFD.

SE M T 2018 4F 10 AT T4 I
W, KL RER 2522 e 2 ) 5 h 25 508
O % D1 2 I AR 45 58 9 N LR 1) R A R A
#k Actinidia arguta (Sieb. & Zucc) Planch. ex Migq.
AR5
2 EESESE

RABR IR S 26.3 kg, BEREJE DL 2 5
75% Tk ZREA IR BRI 3 IR, FFIR 72 ho FEHUR I
JE IS G, R &R B RTIE T RE AR, 15
TRFEERY(20.1 O FIE T ERER(180.0 g).
IE T REREHA (180.0 g) A (200~300 H , 180.0
g) MR, S b-FRERL B (100 1 10 ¢
100). Hr Fr. B (& HLe-HEE 100 © 3) £ ODS
FERE, BEE-K (10%~100%) Hefit, s Fr. B-1
(10% H E-7K D A1 Fr. B-2(10% F E-7K ), £ Sephadex
LH-20 A i, FERRH: (O 3E R 24k &4 14 (20 mg)
115 (4 mg), Fr. B-7 (35%HEE-7K) £ Sephadex
LH-20 a3 RERCH: S 20L& 11 (4 mg);
Fr.C ( & %-HEE 100 : 5100 : 7) %4 ODS JF
JRORE (B3 FEE- K (10%~100%) ¥EME, HA 10%
K BE I BB 20 28 TLC 207, & 3515 4 Moy,
Fr. C-1 &R i il % 3 HPLC 834654 1
(12mg). 5(2mg). 8 (17 mg) 19 (2 mg), Fr. C-2
2R ERERFE AR AY T (34 mg), Fr.C-34
Sephadex LH-20 A: 3%, FEfoAE: (635 LA & PTLC %
B &2 (32 mg). 10 (17 mg) A6 (15 mg),
Fr. C-4 & Sephadex LH-20 ¥ il | i i A (154540
EW12 (4mg) F113 (9mg), 30%HHEE-/KEHE
HERBWEY 3 (4mg), Fr.C-11 (35%HEE-/K)
%t Sephadex LH-20 tF il | il & 2 1SS0 A )
4 (15mg).
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3 LEMMBRKERRIENEE

WA 1 FERIEY, 2 BESCHRARE 1) 75 7Bk
THE. &1 (5 mg) 7E 90 CBnEIET,
£ 10 mL « 2 mol/L MIERERIE H /K AR 2 h, KRR
DA RIS IR LB REEY 2 ¥k, JKAHk 46 Je, DA
2 mL KIGEME, &80 G858 (Shodex
Asahipak NH,P-50 4E a3 4E, Feottaill#s), HizhH
RNEHE-K (75 125), AFULER 0.8 mL/min, kg
PRI EIA 10,72 min, eI AL IE. SR
D-7E1 & R B IS 18] 9 10.70 min,  BEY6 T [ 945 e o
4 HEHEZE

&Y 1. KEmRy (FED, [a]h +34° (c
0.2, CH;0H). %4 254 nm NMEHREHE, A4
N 10% MR Ll R o o HE S IE 3 715
R TFE MBS T3 7% m/z 425176 9 [M+Na]
(C1oH30NaOy, HHAH 425.178 2) A TR T
m/z 401.183 1 [M—H] ™ (C19H2909, T151H 401.181 7),
i € 5> 3N CioH3009. 'H-NMR (600 MHz,
CD;OD, % 1) F4H 4 MHREFTFES on 0.86
(3H, s). 1.11 3H, s). 1.29 (3H, d, J= 6.4 Hz) #11.93

(3H, d, J= 1.3 Hz); 2 MEHRX IR 155 on 4.12
(1H, s) F14.42 (1H, m); 3 MEETES on 5.83
(2H, m) #15.97 (1H, q,J= 1.3 Hz); 1 MHREER T
=5 4.35(1H, d,J=7.8 Hz) DA 4 6408 FiERA
PCH LRI B2 7155 . PC-NMR (150 MHz,
CD;0OD, % 1) BRAHMNZH 1 HANREN{ES (6c
62.8. 71.6+ 75.3. 78.1. 78.1 #1102.9) 24k, iksh
H 13 ANE T BG5BT ARSI 5
dc 200.4, 4 NMEHAES 6c 125.61 131.3. 135.6 All
166.3, 3 NEENENTEIRIE S 6c 77.3. 78.8 1 80.9,
1 MEWTREWBE S oc 49.6 F1 4 MHIEE S oc
16.2. 19.6. 20.9 f121.2. LLI- NMR %l 5 AL
B (&Y 2 ML, AR AAE T H T
C-2 frE I EAHRAS SN 1 AN IEA X EE
5 (6n 4.12, 6¢ 78.8). #—LHRHE HMBC 3 (& 2)
i on 4.12 5 C-1/C-3/C-11/C-12 I fEM %15 5,
PLK H-4 (6u 5.97). CH3-11 (du 0.86) A1 CH3-12 (0
1.11) A C-2 (5c 78.8) WImFEMKAE S, WEMA
Y1 PS5 RN 2- RSB .

NTHEREY 1 PS4, L D-Fi

#z1 A 1K NMR HIE (600/150 MHz, CD:0D)
Table 1 NMR data (600/150 MHz, CD30D) of compound 1

BRASL OH dc HMBC NOESY
1 — 49.6 — —
2 4.12 (1H, s) 78.8 C-1/3/11/12 H-7/12
3 — 200.4 — —
4 5.97 (1H, q, J = 1.3 Hz) 125.6 C-2/6/13 H-13
5 — 166.3 — —
6 — 80.9 — —
7 5.83 (1H, m) 131.3 C-9 H-2/9/12/13
8 5.83 (1H, m) 135.6 C-6 H-10/1'
9 4.42 (1H, m) 77.3 C-7 H-7
10 1.29 (3H, d, J = 6.4 Hz) 212 C-8/9 H-8/1'
11 0.86 (3H, s) 16.2 C-1/2/6/12 H-12
12 1.11 3H, s) 20.9 C-1/2/6/11 H-2/7/11
13 1.93 (3H, d,J=1.3 Hz) 19.6 C-4/5/6 H-4/7
i 435(1H,d,J=7.8 Hz) 102.9 C-9 H-8/10/3'/5'
2/ 3.17 (1H, dd, J=9.2, 7.8 Hz) 75.3 C-173' —
3 3.34 (1H, m) 78.1 c-4' H-1'
4 3.26 (1H,t,J=9.7 Hz) 71.6 C-3/5' H-6'
5 3.24 (1H, m) 78.1 — H-1'
6 3.63 (1H, dd, J=11.9, 5.5 Hz), 3.85 (1H, dd, J = 11.9, 1.8 Hz) 62.8 C-5', C-4' H-4'
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HMBC NOESY

2 A& 1 TEH HMBC HXMEF TSI A NOESY
GEES
Fig. 2 Key HMBC correlations of compound 1 and NOESY

correlations of aglycone

L-71 % 5 0 B, 0 FLR K R P ) B B kAT
HPLC 7347, KIUFE b B 5 D-%61 %) 4 16 £R B I
[R5 7 AR A o 45 S oo v i o 1 I 1 &
(7.8 Hz), g AL &40 1 G5F h 1748 B-D-6i i b
Wit HMBC %6 (E 2) AU %2 2 ) o 5L 1
(0n4.35) M1 C-9 (5c 77.3) WIZFEAHRAE S, HiEhE
FEEEAE T TT C-9 7.

T T o B-AEANER CIRER B SL AR AL
) {1 E EE T NOESY M1 ECD 36 0 BU# bk .
NOESY i (& 2) v, W%F| H-2 5 12-CHs £ H-7
IAHAS 5, i 1% A g an i 2 Bk, B C-2
PLFRFEA TP AR . SCHRAROE M R 08 T B
TEH KA TG 4 PArARRHIR (6S,9R) (65,95).
(6R,9S) F (6R9R) ' C-6 x4 7UF1 ECD ik
MR, 5 X FERATHLRER -G, 1 6S
SRR 240 nm (rom*EKIE) A% H IE M Cotton
N, 320 nm (n—m*ERIE) Kb H it Cotton %
85 1T 6R TR 240 nm 4b4s AP Cotton 2L,
320 nm A% H IEME Cotton 2 . &4 1 1) ECD
K]tk HR7E 245 nm 25 H IEYE Cotton 208, 320 nm 45
H 71 Cotton RN, $E7RIL o, B-ANHURIER O 45 R F
BR%Y 6S-BYBBRACH BA A F iR E 7 m . i
T C-2 AR B R T 7EHI T C-6 Ar 450 A4 BU
B RRSAF, REEA Y 15 C-6 1A
R 7Y, FEit— DR iR NOESY {345 R Az
C-2 fi N R-HE 7Y,

HooaE i C-9 A7 £ ek A6 T o o O A
K HAFFTCANFSIAR R FIR NMR 155 FIRFIE T 2 5
HAT MR . SCERIRE M BORAE E e Y

Rl ST A& SRR TH-F BC-NMR il 2 F 8008, =
MAET G C-9 ALk BTN D-RIEFEIE S, 4 FPEL
BRACTH AR SRR TH-AT BC-NMR $idis 2800 H 3R
WRHIE PR, BT IR AE C-9 AP 5]
NBF G RIS TR Bir=42i, B
X H AT B B R C-9 At i AL 5 A A
Wity S B 6 X R B O R o LA SCRRFR T 10135 3R
CD;OD HEAT I (208 A5, 24 C-9 A5 B o =
TR 56F K BRUAH RIS (1)OH-7 F1 H-8 R INTE on 5.85
BHE 1 A 280, RMERERIZE H A AL
BAEA S (2) C-7 M1 C-8 B RAE 5 5
HELEE oc 131.5 F1135.5 L, BP & Mtk # 008
ZAHAE 4 MU R A (3) C-9 ML
FoAE W BLAE Oc 77.0 2245 o 1115 24 C-9 A7 54 v 3 4 %o
IR : (1) H-7 M1 H-8 £HLA—HIRL MBS
RYE, AR ZEEAE 0.25 MESAALRS AL L
(2) C-7 11 C-8 KM AL RBAEIAAE o 133.5~134.5,
ZAHBN: (3) C-9 ML AALREE LA oc 74.5 I
Fo BEAh, 244l DMSO-dd™ME NI IEFRIN, b
RIAKSRIE T, AN C-9 B RE TAT 7l 3 o
¥ 2 MESERIRS AT A A o R H C-2 AR FEIAR
X} C-9 ALPf i F IR R s AN, HED oA B4
NEF FAA Y 1 g5 C-9 A 4% K B ) 5
Fadt— 2 Jd ik 0} SCHk AR 3E B sauroposide (1) 7 47
8 o7 %4l on 5.89 (1H, d, J = 16.1 Hz, H-7), 5.65 (1H,
d,J=16.1,7.1 Hz, H-8) A 1 AIKF A RGt; oc
133.4 (C-7), 134.0 (C-8) ZE{HF/N; C-9 MIL2EAL
AN 6c 74.7. F54& C-9 fir 5kl Ik 4 ) /) B A
) (R, BOE T R . anEr ATk, AW
(CD3;OD) )7 %] Wi 2 Bk L2 1 € N R-T9 %Y, &5
4 H-7 A1 H-8 2IL %A E (on 5.83, m). C-7
M C-8 HItk2A4i % (6c 131.3 F1 135.6), LK C-9
AL SEAIREME (O 77.3), ATDARAE H C-9 A7t
P 2R 1 5 ] ) R v B AR ), 3508 R-F Y

g LRTIR, M b & 1 IZ5HN (2R,6R,9R)-
=R I KRR -4, TE-— W5-3-H[-9-O-B-D- L g
A, A AT Ao

WE 2: REAHIRY) (FEL . ESI-MS m/z:
385.0 [M—H], T3 CroH30s; 'H-NMR (600
MHz, DMSO-dg) d: 5.78 (1H, t-like, J = 1.2 Hz, H-4),
5.78 (1H, d, J=15.7 Hz, H-7), 5.73 (1H, dd, J = 15.7,
6.1 Hz, H-8), 4.32 (1H, q, J = 6.3 Hz, H-9), 4.17 (1H,
d, J = 7.9 Hz, H-1), 2.91~3.64 (6H, m, H-2'~¢'),
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2.05 (1H, d, J = 16.7 Hz, H-2a), 2.42 (1H, d, J = 16.7
Hz, H-2b), 1.81 (3H, d, J= 1.3 Hz, H-13), 1.18 (3H, d,
J = 6.3 Hz, H-10), 0.93 (3H, s, H-11), 0.92 (3H, s,
H-12); C-NMR (150 MHz, DMSO-ds) J: 197.4
(C-3), 164.0 (C-5), 133.3 (C-8), 130.3 (C-7), 125.7
(C-4), 100.9 (C-1"), 77.9 (C-6), 76.8 (C-5'), 76.8
(C-3"), 74.6 (C-9), 73.7 (C-2"), 70.0 (C-4"), 61.1 (C-6"),
49.4 (C-2), 40.9 (C-1), 24.1 (C-12), 23.0 (C-11), 20.9
(C-10), 18.9 (C-13). LA ¥ 5 scilikhoE —5,
HZtb&% ECD BB 238 nm 4b4s k!
Cotton RN, 334 nm 4b%5 Hi ik Cotton 28, A Hff
EMWC-6 AXTARLA S, SR EL S 1 1 C-9
%08 T Y R SCHRAAR ), mT DURf SE C-9 4% i 1Y
N R. LBV BT, EEMEY 2 4 (659R)-EL
BACH .

a3 RE AT EEH AR (FED. ESI-MS
mi/z: 4629 [M—H], 2 F 30 CaiHp012; 'H-NMR
(600 MHz, DMSO-ds) J: 12.63 (1H, brs, 5-OH), 7.67
(1H, dd, J = 8.5, 2.2 Hz, H-6'), 7.52 (1H, d, J = 2.2
Hz, H-2"), 6.81 (1H, d, J = 8.5 Hz, H-5'), 6.40 (1H, d,
J =2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.37
(1H, d, J = 7.7 Hz, H-1"), 3.27~3.65 (6H, m, H-2"~
6"); 3C-NMR (100 MHz, DMSO-ds) 5: 177.5 (C-4),
164.2 (C-7), 161.2 (C-5), 156.3 (C-9), 156.2 (C-2),
148.5 (C-4'), 144.8 (C-3'), 133.5 (C-3), 122.0 (C-6"),
121.1 (C-1"), 115.9 (C-5"), 115.2 (C-2"), 103.9 (C-10),
101.8 (C-1"), 98.7 (C-6), 93.5 (C-8), 75.8 (C-5"), 73.2
(C-3"), 71.2 (C-2"), 67.9 (C-4"), 60.1 (C-6"). LL_E%*%
5 sk oE — 50, MeEE a3 i &
3-O-B-D-F3LHET

&Y 4: REOTEHAR (HED. ESI-MS
m/z: 446.9 [M_H]f, %%ﬁ C21H20011; 'H-NMR
(600 MHz, DMSO-ds) 6: 12.59 (1H, brs, 5-OH), 8.03
(2H, d, J = 8.9 Hz, H-2', 6'), 6.87 (2H, d, J = 8.9 Hz,
H-3', 5), 6.39 (1H, d, J = 1.4 Hz, H-8), 6.17 (1H, d,
J = 1.7 Hz, H-6), 545 (1H, d, J = 7.6 Hz, H-1"),
3.08~3.57 (6H, m, H-2"~6"); '*C-NMR (150 MHz,
DMSO-ds) §: 177.4 (C-4), 165.3 (C-7), 161.2 (C-5),
160.0 (C-4"), 156.5 (C-9), 156.1 (C-2), 133.2 (C-3),
130.9 (C-2', 6'), 121.0 (C-1"), 1152 (C-3', 5'), 103.7
(C-10), 101.0 (C-1"), 99.0 (C-6), 93.8 (C-8), 77.5
(C-5"), 76.5 (C-3"), 74.3 (C-2"), 69.9 (C-4"), 60.9
(C-6"). LA -Eds 5 seifdiE — s, s e G

V)4 NERIEH

&M 5: otk il (HEE . ESI-MS m/z: 353.2
[M+Na]*, 4T3 CiaH1509; 'H-NMR (600 MHz,
DMSO-ds) d: 7.51 (1H, dd, J = 8.6, 2.0 Hz, H-6), 7.47
(1H, d, J=2.0 Hz, H-2), 7.16 (1H, d, J = 8.6 Hz, H-5),
5.03 (1H, d, J = 7.1 Hz, H-1"), 3.81 (3H, s, 3-OCH3),
3.16~3.67 (6H, m, H-2'~6); *C-NMR (150 MHz,
DMSO-ds) 6: 167.0 (C-7), 150.2 (C-4), 148.5 (C-3),
124.0 (C-1), 122.8 (C-6), 114.2 (C-2), 112.6 (C-5),
99.4 (C-1'), 77.1 (C-5"), 76.8 (C-3"), 73.1 (C-2'), 69.5
(C-4"), 60.6 (C-6"), 55.6 (3-OCH3). LA %l 5 CHk
friE—M, WEELEY 5 NEER-4-0-B-D-
HEREH

&Y 6: mEMRY) (FEL. ESI-MS m/z:
354.8 [M—H], ¥ 3 CigH2000; "H-NMR (600
MHz, DMSO-ds) 6: 7.61 (1H, d, J = 15.8 Hz, H-7),
7.29 (1H, d, J = 1.9 Hz, H-2), 7.11 (1H, dd, J = 8.2,
1.9 Hz, H-6), 6.78 (1H, d, J = 8.2 Hz, H-5), 6.42 (1H,
d, J=15.9 Hz, H-8), 5.45 (1H, d, J = 8.1 Hz, H-1"),
3.80 (3H, s, 3-OCH3), 3.12~3.66 (6H, m, H-2'~6");
BC-NMR (150 MHz, DMSO-ds) 6: 165.6 (C-9),
148.3 (C-4), 146.5 (C-3), 124.3 (C-1), 123.8 (C-6),
115.8 (C-5), 112.9 (C-8), 111.2 (C-2), 94.2 (C-1"),
77.9 (C-5"), 76.6 (C-3"), 72.6 (C-2'), 69.5 (C-4"), 60.6
(C-6"), 55.6 (3-OCH3). LA -Hdi 5 scikikaE —akl!2,
g EWNEY 6 A 1-O-feruloyl-p-D-gluco-
pyranoside. 75 ZVERMZ, BC-NMR & C-7 5
SHA, HEMZ 7,8 AL XURE A7 s 2R CELAR (1) 45
HOC'H-NMR i A B0 50 i =R B0 8 B 1
EREDB

WEW 7. otk il (HEL . ESI-MS m/z: 354.9
[M—H], T3\ CisH09; "H-NMR (600 MHz,
DMSO-de) 6: 12.22 (1H, brs, -COOH), 7.52 (1H, d,
J =159 Hz, H-7), 7.33 (1H, d, J = 1.7 Hz, H-2), 7.18
(1H, dd, J = 8.5, 1.7 Hz, H-6), 7.09 (1H, d, J = 8.5 Hz,
H-5), 6.46 (1H, d, J = 15.9 Hz, H-8), 4.97 (1H, d, J =
7.3 Hz, H-1'), 3.81 (3H, s, 3-OCH3), 3.14~3.67 (6H,
m, H-2'~6"); *C-NMR (150 MHz, DMSO-ds) J:
167.8 (C-9), 149.1 (C-3), 148.4 (C-4), 144.0 (C-7),
128.1 (C-1), 122.2 (C-6), 117.2 (C-8), 114.9 (C-5),
111.1 (C-2), 99.6 (C-1), 77.1 (C-5"), 76.8 (C-3"), 73.1
(C-2"), 69.6 (C-4"), 60.6 (C-6"), 55.7 (3-OCH3), VL L
ol 5 SCk R oE — g0, MUSEA Y T AR ER
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IR -4-O-B-D-NH M 7] 2] HE o

&) 8: Lkt dh (HEE . ESI-MS m/z: 323.1
[M+Na]*, 4T3 CiaH2007; 'H-NMR (600 MHz,
DMSO-ds) d: 9.19 (1H, brs, 4-OH), 7.03 (2H, d, J =
8.5 Hz, H-2, 6), 6.66 (2H, d, J = 8.5 Hz, H-3, 5), 4.16
(1H, d, J=7.9 Hz, H-1"), 3.87 (1H, td, J= 9.2, 6.6 Hz,
H-8a), 3.56 (1H, td, J = 8.9, 6.5 Hz, H-8b), 2.93~3.66
(6H, m, H-2'~6"), 2.72 (2H, m, H-7); "*C-NMR (150
MHz, DMSO-ds) d: 155.6 (C-4), 129.8 (C-2, 6), 128.6
(C-1), 115.1 (C-3, 5), 102.9 (C-1"), 76.9 (C-5), 76.8
(C-3"), 73.5 (C-2'), 70.1 (C-8), 69.9 (C-4"), 61.1 (C-6"),
34.9 (C-7). LA EHE 5 sckdhoE — 5, i e
EW) 8 ML F R

& 9: FETEE XM AR (I EE) . ESI-MS m/z:
381.3 [M+Na]", 213\ CigH200; 'H-NMR (600
MHz, CD;OD) é: 7.66 (1H, dd, J = 8.5, 2.0 Hz, H-6),
7.60 (1H, d, J= 2.0 Hz, H-2), 7.24 (1H, d, J = 8.5 Hz,
H-5), 5.04 (1H, d, J = 7.6 Hz, H-1'), 3.95 (2H, t, J =
6.1 Hz, H-9), 3.92 (3H, s, 3-OCHj3), 3.33~3.90 (6H,
m, H-2'~6'), 3.19 (2H, t, J= 6.2 Hz, H-8); *C-NMR
(150 MHz, CD;0D) ¢: 199.7 (C-7), 152.4 (C-4), 150.7
(C-3), 133.0 (C-1), 124.0 (C-6), 116.2 (C-5), 112.4
(C-2), 101.9 (C-1'), 78.4 (C-5), 77.9 (C-3"), 74.7
(C-2), 71.2 (C-4"), 62.4 (C-6"), 58.7 (C-9), 56.6
(3-OCH3), 41.8 (C-8). UL b#¥s 5 CikikaE — ),
WM AW 9 O 3-hydroxy-1-(4-O-B-D-glucopyra-
nosyl-3-methoxyphenyl) propan-1-one.

& 10 AL ERHAR (HEE). ESI-MS
m/z: 391.1 [M—|—Na]+, ﬁj\%iﬁ C17H2009; 1H—NN[R
(600 MHz, DMSO-ds) 6: 9.50 (1H, brs, 7'-OH), 9.20
(1H, brs, 6'-OH), 7.47 (1H, d, J = 15.9 Hz, H-3"), 7.02
(1H, d, J = 2.0 Hz, H-5'), 6.98 (1H, dd, J = 8.2, 2.0
Hz, H-9'), 6.76 (1H, d, J = 8.2 Hz, H-8"), 6.21 (1H, d,
J=15.9 Hz, H-2'), 5.45 (1H, brs, 1-OH), 5.16 (1H, dt,
J=8.9, 3.7 Hz, H-5), 4.92 (1H, brs, 4-OH), 4.79 (1H,
brs, 3-OH), 3.82 (1H, td, J = 5.7, 3.3 Hz, H-3), 3.60
(1H, dd, J = 5.4, 2.9 Hz, H-4), 3.59 (3H, s, 7-OCH3),
2.06 (1H, dd, J = 12.6, 3.9 Hz, H-6b), 1.97 (1H, dd,
J =132, 5.8 Hz, H-2b), 1.88 (1H, dd, J = 12.6, 9.3
Hz, H-6a), 1.84 (1H, dd, J = 13.2, 3.0 Hz, H-2a);
BC-NMR (150 MHz, DMSO-ds) 6: 174.2 (C-7), 166.0
(C-1"), 148.2 (C-7"), 145.6 (C-6'), 144.6 (C-3"), 125.7
(C-4"), 121.2 (C-9"), 115.7 (C-8'), 114.9 (C-2"), 114.6

(C-5"), 72.7 (C-1), 70.4 (C-4), 69.9 (C-5), 67.8 (C-3),
51.5 (7-OCH3), 38.3 (C-2), 34.9 (C-6). LA E¥di 53¢
kAR IE ), oy 3.82 (1H, td, J = 5.7, 3.3 Hz)
HEM %8 N H-3, &N H-3 4355 H-2b I
H-4b &4, d kN H-3 5 H-2a & 774
5.16 (1H, dt, J= 8.9, 3.7 Hz) HJ& N H-5,d I§&4 H-5
5 H-6a & =4, t 1§25 H-5 4375 H-6b #il H-4
BE4, HTETRA BT 2 Fika A 540 |
AR RPIRAS, IR & E N T 2 MR X R 1A
MRIEBEAALFE AN R EER AL 5 1 Uk b2
FARIAALES ) HI W R LB AE C-5 A, #ss e
) 10 2 5-O-WMHERE 522 7 2 H 1S .

& 11 At ERHm AR (HEE. ESI-MS
miz: 408.9 [M—H]", 73 ¥ 3 CaoHz600; "H-NMR (400
MHz, DMSO-ds) o: 7.47 (1H, d, J = 15.9 Hz, H-3"),
7.02 (1H, d, J = 2.0 Hz, H-5), 6.97 (1H, dd, J = 8.2,
2.0 Hz, H-9"), 6.76 (1H, d, J = 8.2 Hz, H-8"), 6.21 (1H,
d, J = 15.9 Hz, H-2'), 5.18 (1H, dt, J = 8.3, 3.8 Hz,
H-5), 4.00 (2H, m, H-8), 3.83 (1H, td, J = 6.0, 3.4 Hz,
H-3), 3.58 (1H, dd, J = 6.0, 3.0 Hz, H-4), 2.06 (1H,
dd, J=12.8, 3.9 Hz, H-6b), 1.95 (1H, dd, J = 13.3, 6.3
Hz, H-2b), 1.89 (1H, m, H-6a), 1.84 (1H, dd, J = 13.3,
3.2 Hz, H-2a), 1.57 (2H, q, J = 6.8 Hz, H-9), 1.35 (2H,
sextet, J = 7.2 Hz, H-10), 0.89 (3H, t, J = 7.4 Hz,
H-11); C-NMR (100 MHz, DMSO-ds) 6: 173.9
(C-7), 166.0 (C-1"), 148.3 (C-7"), 145.6 (C-6'), 144.5
(C-3"), 125.7 (C-4"), 121.1 (C-9"), 115.8 (C-8), 114.9
(C-2"), 114.6 (C-5"), 72.9 (C-1), 70.5 (C-4), 70.3 (C-5),
67.6 (C-3), 63.7 (C-8), 39.1 (C-2), 34.9 (C-6), 30.1
(C-9), 18.6 (C-10), 13.6 (C-11). LA _E¥¥5 5 ik &
— 30, WS EAE Y 11 9 5-O-MIHEmE L 43 7 R
ThE.

e 12: AtLEEm AR (HED. ESI-MS
m/z: 405.1 [M+Na]", 7T CisH»09; 'H-NMR
(600 MHz, DMSO-ds) 6: 9.57 (1H, brs, 7'-OH), 7.54
(1H, d, J = 15.9 Hz, H-3'), 7.29 (1H, d, J = 1.6 Hz,
H-5), 7.09 (1H, dd, J = 8.0, 1.6 Hz, H-9"), 6.79 (1H, d,
J=8.0 Hz, H-8"), 6.43 (1H, d, J = 15.9 Hz, H-2'), 5.46
(1H, brs, 1-OH), 5.17 (1H, dt, J = 9.4, 3.7 Hz, H-5),
4.93 (1H, brs, 4-OH), 4.80 (1H, brs, 3-OH), 3.82 (1H,
overlapped, H-3), 3.82 (3H, s, 6'-OCH3), 3.63 (1H, m,
H-4), 3.59 (3H, s, 7-OCH3), 2.07 (1H, dd, J = 12.3,
3.8 Hz, H-6b), 1.99 (1H, dd, J = 13.2, 5.7 Hz, H-2b),
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1.89 (1H, dd, J = 12.5, 9.6 Hz, H-6a), 1.84 (1H, dd,
J = 133, 3.1 Hz, H-2a); "“C-NMR (150 MHz,
DMSO-ds) 0: 174.2 (C-7), 166.1 (C-1"), 149.2 (C-7"),
148.0 (C-6"), 144.5 (C-3'), 125.7 (C-4"), 123.0 (C-9"),
115.5 (C-8"), 115.3 (C-2'), 111.0 (C-5"), 72.6 (C-1),
70.3 (C-4), 69.8 (C-5), 67.9 (C-3), 55.7 (6'-OCH3),
51.5 (7-OCH3), 38.2 (C-2), 34.9 (C-6). VA E¥ilE 53¢
Rk IE — 2, MU RS 12 R 5-O-F B
ETRTIE.

&M 13: et il CREE-PIERD - ESI-MS m/z:
353.3 [M+H]", 4 F3\ Ci7H200s; 'H-NMR (600
MHz, DMSO-ds) 6: 9.99 (1H, brs, 7-OH), 7.55 (1H,
d, J = 15.9 Hz, H-3"), 7.53 (2H, d, J = 8.6 Hz, H-5',
9", 6.79 (2H, d, J = 8.6 Hz, H-¢', 8'), 6.34 (1H, d, J =
15.9 Hz, H-2"), 5.45 (1H, brs, 1-OH), 5.17 (1H, dt, J =
9.1, 3.8 Hz, H-5), 4.93 (1H, brs, 4-OH), 4.79 (1H, brs,
3-OH), 3.82 (1H, td, J = 5.6, 3.3 Hz, H-3), 3.61 (1H,
dd, J = 5.3, 2.8 Hz, H-4), 3.59 (3H, s, 7-OCH3), 2.07
(1H, dd, J = 12.7, 4.0 Hz, H-6b), 1.98 (1H, dd, J =
13.3, 5.8 Hz, H-2b), 1.89 (1H, dd, J = 12.6, 9.4 Hz,
H-6a), 1.84 (1H, dd, J = 13.3, 3.1 Hz, H-2a);
BC-NMR (150 MHz, DMSO-ds) o: 174.2 (C-7),
166.1 (C-1"), 159.7 (C-7"), 144.2 (C-3"), 130.1 (C-5',
9"), 125.2 (C-4"), 115.8 (C-6', 8"), 115.1 (C-2"), 72.7
(C-1), 70.4 (C-4), 69.9 (C-5), 67.8 (C-3), 51.5
(7-OCH3), 38.2 (C-2), 34.9 (C-6). L\ E¥dE 5 ik
i — Y, WG 13 8 5-0-F Sl A
TR H A

B 14: R EOTCETE M AR (HED . ESI-MS
m/z: 178.8 [M—H]", 7T CoHzO4; 'H-NMR (400
MHz, DMSO-ds) : 7.40 (1H, d, J = 15.9 Hz, H-7),
7.02 (1H, d, J = 2.0 Hz, H-2), 6.95 (1H, dd, J = 8.1,
2.0 Hz, H-6), 6.76 (1H, d, J = 8.1 Hz, H-5), 6.16 (1H,
d, J=15.9 Hz, H-8); *C-NMR (100 MHz, DMSO-dj)
5: 168.0 (C-9), 148.1 (C-4), 145.6 (C-7), 144.5 (C-3),
125.7 (C-1), 121.1 (C-6), 115.8 (C-5), 115.3 (C-8),
114.6 (C-2). VA EEHE 5 ocmfdoE — 820, Hk e
A 14 AUNHERR .

& 15: LA (B cESI-MS m/z: 152.7
M—H], T3 CHeOs; 'H-NMR (400 MHz,
DMSO-dg) 8: 7.33 (1H, d, J = 2.0 Hz, H-2), 7.28 (1H,
dd, J = 8.2, 2.0 Hz, H-6), 6.77 (1H, d, J = 8.2 Hz,
H-5); 3C-NMR (100 MHz, DMSO-ds) J: 167.4 (C-7),

150.0 (C-4), 144.9 (C-3), 121.8 (C-6), 121.7 (C-1),
111.6 (C-5), 115.1 (C-2). L L%¥E 5 ks —
Y, M AEY 15 NFE LR .
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