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Study on chemical constituents from stems of Entada phaseoloides
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Abstract: Objective To study the chemical constituents from the stems of Entada phaseoloides. Methods The chemical
constituents were isolated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatography and semi-preparation
HPLC. The structures of all isolates were determined on the basis of NMR and MS analysis. Results A total of 17 compounds were
isolated and identified as 3-oxo-siaresinolic acid (1), 6B-hydroxy-3-oxo-olean-12-en-28-oic acid (2), siaresinolic acid (3),
sumaresinolic acid (4), 3p,6B-dihydroxy olean-11,13(18)-dien-28-acid (5), (Z£)-4-[3'-(B-D-glucopyranosyloxy) butylidene]-
3,5,5-trimethyl-2-cyclohexen-l-one (6), isoastibin (7), engeletin (8), quercitrin (9), catechin-3-O-a-L-rhamnopyranoside (10),
(—)-epicatechin-3-O-p-hydroxybenzoate (11), lysidicichin (12), isobavachalcone (13), 4-hydroxy-3-methoxy-phenol-1-O-B-D-
(6"-O-galoyl)glucopyranoside (14), 1,6-di-O-galloyl-B-D-glucopyranoside (15), benzoic acid (16), and gallic acid methlyl ester (17).
Conclusion All compounds are isolated from the stems of E. phaseoloides for the first time. This study provides certain study basis
for the utilization of E. phaseoloides.
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Rz . DR BRI AR, o ke EAHEX
AT R BUR. PR AMGUR SR 1Rl
YA SR R EES AR =2, W
BRGS0 Dt — b 4 il R e A 52
I3 NG SER 280 o A ] B A o A v R A S
SRRV BTAEAL, AHE TR R e R S B AT T
RGHHF, ML BE R 17 MUEEY, 0 0%E
A 3 -ZREMJERR (3-oxo-siaresinolic acid, 1)+ 6B-
¥ I 3-EACTF R -12-05 28 R ( 6B-hydroxy-3-
2) . & E W AE R
(siaresinolic acid, 3)+ 75 [ ] & i 4 JIE R (sumaresinolic
acid, 4). 3B,6p-FRHEEFFHEIIR-11,13(18)- —/5-28-%
[3B,6B-dihydroxy olean-11,13(18)-dien-28-acid, 5] .
(£)-4-[3'-(B-D-glucopyranosyloxy) butylidene]-3,5,5-
trimethyl-2-cyclohexen-l-one ( 6 ) . ¥ 7% #7 i
(isoastibin, 7). HACH C(engeletin, 8). #i )
(quercitrin, 9)+ 3-O-a-L- 3 Z=HE- ) LA % (catechin-3-
O-o-L-rthamnopyranoside, 10). (-)-epicatechin-3-O-
p-hydroxybenzoate (11)+ lysidicichin (12). %M
fe#XEH-WH (isobavachalcone, 13). 4-F4£%:-3-H4 &
KWy -1-0-B-D-(6'-0- ¥ £ - Tk 3% ) 4 4 b #  [4-
hydroxy-3-methoxy-phenol-1-O-B-D-(6"-O-galoyl)-
glucopyranoside, 14]. 1,6- —-O-% & TBiE-B-D-Fi
% ML A ( 1,6-di-O-galloyl-B-D-glucopyranoside ,
15). XH R (benzoic acid, 16) FIE & TR Hig
(gallic acid methlyl ester, 17). AT A FILE YN
H RN o A E.
1 XRS5

Bruker AV-400 AU A% RLILRBIEAL (FEE
Bruker A #)); AB SCIEX Triple TOFTM 5600 /4
FE-RATIS [A] B R BT 1A (SR AB 5l A m]D;
LC-20AT 0B il A CHARBEAGER 2 FD;
i LC-100 il 2 = BB el A CEifgfh4= At
AR ERAFD; 28 HPLC i34 Cosmosil
5C1s-MS-II (250 mmX4.6 mm, 5 pm); -l %5
HPLC fi%E Cosmosil 5Cis-MS-1I (250 mm X 10
mm, 5 um); FHEEIEREER (100~200. 200~300 H,
T SR TABR A 7] D5 GFosq 1 2 ik i TR AR CHE
ST ; Sephadex LH-20 #Efi (il H
Kl (3£[E Pharmacia A#]); ODS ikl (HA
YMC AwD); HEE (B, JbatasmsRHa iR
AwD; HAbEGR A i 4l

oxo-olean-12-en-28-oic acid ,

ik i % 2 M W T 2 B AR 2 TR R B BR A
Al, SN BE 2 K SR B R U A N S R
FEAEYING B T E. phaseoloides (Linn.) Merr. [f] /5
2L, ZiMhaA (GGL-202010) 747 T N EEZ,
KA 2RI =
2 REESENE

it T2 4 20 kg, BRE, F 150 L ) 75%
CEEBIRSE 3 IR, A HFREGH, R R A e
B 2.6kg. BURRE, I/KIRE, 2Rl HAamE (5
LX3). ERZHs (5LX3) FIETE (5LX3) 4%
REERL, WERGS & ZERDCTALRE -

BERR O FE AL (850 g) LRERFE (ML, —
S E-HEE (100 1 1~0 @ 100D BRI, 4 TLC
M EIH, 837 A (FA~G). Hfr, Fr.B
(30 @) ZREAE T, A ihBk-BE R B8 (7 2 1~1 :
1 BREVEN, 735 M5 Fr. B-1~B-5. Fr. B2 &
Sephadex LH-20 #:(11%735, 5% Fr. B-2-1~B-2-3.
Horh, Fr. B-2-1 K46 HPLC 7355 [FHEE-7K (80 :
20), AR 2 mL/min], 34L& 1 (30.5 mg,
fr=14.5min). 2 (250.0 mg, &=R=19.5min) 14 (35.6
mg, &®=16.0min); Fr.B-2-2 KH#|#%% HPLC 435
[FEE-7K (80 1200, PAFRVE 2 mL/min], 3454
3 (4703 mg, ®=12.1min) M5 (25.0mg, ®=10.9
min); Fr. B-2-3 £ Sephadex LH-20 #H€0ii%, 25&H#%
A HPLC 785 [HEE-/K (80 1200, AMGE 2
mL/min], L& 13 (53 mg, ®=16.1 min) 116
(130.5mg, ®=11.6min). Fr.F (50 g) £ ODS k-t
i, FIEE-7K (20 © 80~100 : 0) BAEEVERE, 755 M
4} Fr. F-1~F-5. Fr. F-2 % Sephadex LH-20 #:ff i,
a0 HPLC 20 [HEE-/K (30 1700, MR
& 2 mL/min], L& 10 (362 mg, ==10.3 min).
11(3.5 mg, r=15.4 min) 1 12(7.4 mg, x=18.5 min).
Fr. F-4 4 Sephadex LH-20 A1:{fit, 4544144 HPLC
S8 [FHEE-/K (40 ©60), PARAE 2 mL/min], 94k
&6 (9.4mg, ®R=255min). 7 (8.1 mg, R=14.8
min). 8 (6.1 mg, &x=19.4min). 9 (9.8 mg, /R=22.1
min). 14 (253 mg, (rk=17.6 min) F1 15 (5.0 mg,
tr=10.4 min), Fr. F-5 % Sephadex LH-20 ¥ & i F1 5
ghimik, HEMLE 17 (33.5mg).
3 HHEE

twEW 1. g LERHE K. »T7RR
C30H404; HR-ESI-MS m/z: 469.331 5 [M—H]
(C30H4504, 1 469.3323). 'H-NMR (400 MHz,
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CDCL) 6: 5.43 (1H, t, J = 3.8 Hz, H-12), 3.33 (1H, d,
J =3.9 Hz, H-19), 3.08 (1H, brs, H-18), 2.55 (1H, m,
H-2), 2.34 (1H, m, H-2), 2.27 (1H, m, H-15), 2.00
(2H, m, H-11), 1.86 (1H, m, H-1), 1.80 (1H, m, H-22),
1.79 (1H, s, H-21), 1.75 (1H, m, H-9), 1.67 (1H, m,
H-22), 1.67 (1H, m, H-15), 1.56 (1H, m, H-21), 1.50
(1H, m, H-7), 1.50 (2H, m, H-6), 1.40 (1H, m, H-1),
1.33 (1H, m, H-7), 1.32 (1H, m, H-5), 1.25 (3H, s,
H-27), 1.07 (3H, s, H-23), 1.04 (3H, s, H-25), 1.03
(3H, s, H-24), 0.97 (3H, s, H-29), 0.96 (3H, s, H-30),
0.76 (3H, s, H-26); 3C-NMR (100 MHz, CDCl;) &:
217.7 (C-3), 184.4 (C-28), 142.9 (C-13), 124.9 (C-12),
81.6 (C-19), 55.5 (C-5), 47.6 (C-4), 47.3 (C-9), 45.4
(C-17), 43.6 (C-18), 41.5 (C-14), 39.7 (C-8), 38.9
(C-1), 37.1 (C-10), 34.8 (C-20), 34.2 (C-2), 32.6
(C-22), 32.1 (C-7), 28.1 (C-21), 28.1 (C-29), 27.5
(C-15), 26.4 (C-23), 25.0 (C-27), 24.5 (C-30), 23.8
(C-16), 23.8 (C-11), 21.6 (C-24), 19.8 (C-6), 17.1
(C-26), 14.8 (C-25). LA_LZdf 5 STk 4fo H s A
— 00, WSEMAEY 1N 3R E W RR -
&Y 2. BEELERHE K. XN
C30H404; HR-ESI-MS m/z: 469.331 9 [M—H]"
(C30Has04, 1T 469.332 3). 'H NMR (400 MHz,
CsDsN) 0: 5.60 (1H, t, J = 3.6 Hz, H-12), 4.69 (1H, s,
H-6), 3.37 (1H, dd, J = 13.8, 3.9 Hz, H-18), 2.89 (1H,
td, J = 14.4, 6.2 Hz, H-21), 2.35 (1H, m, H-21), 2.31
(1H, m, H-15), 2.17 (2H, m, H-16), 2.07 (1H, m, H-2),
1.99 (2H, m, H-11), 1.84 (1H, m, H-9), 1.84 (1H, m,
H-19), 1.84 (1H, m, H-2), 1.78 (2H, m, H-1), 1.69
(3H, s, H-24), 1.70 (3H, s, H-25), 1.63 (3H, s, H-26),
1.46 (1H, m, H-22), 1.38 (3H, s, H-23), 1.36 (1H, m,
H-5), 1.36 (1H, m, H-19), 1.32 (2H, m, H-7), 1.29
(3H, s, H-27), 1.24 (1H, m, H-15), 1.24 (1H, m,
H-22), 1.05 (3H, s, H-30), 0.99 (3H, s, H-29);
3C-NMR (100 MHz, CsDsN) J: 216.0 (C-3), 180.5
(C-28), 144.7 (C-13), 123.0 (C-12), 68.6 (C-6), 57.3
(C-5), 49.7 (C-17), 48.4 (C-9), 47.1 (C-4), 46.8
(C-19), 43.2 (C-14), 42.5 (C-18), 42.2 (C-7), 41.4
(C-1), 39.6 (C-8), 37.3 (C-10), 35.1 (C-21), 34.6
(C-22), 33.7 (C-29), 33.6 (C-2), 31.4 (C-20), 28.7
(C-15), 26.6 (C-27), 26.2 (C-23), 24.5 (C-24), 24.3
(C-16), 24.2 (C-30), 24.1 (C-11), 19.1 (C-26), 16.7
(C-25). VA FHdE S SOk IE B S A — 20, W

TENEN 2 9 6B-F25E-3- 5 AR IR 12-45-28 12

twEY 3. Bt LERHm K. 7+ N
C30H4304; HR-ESI-MS m/z: 471346 5 [M—H]”
(C30H4704, THHH 471.347 9). 'H-NMR (400 MHz,
CsDsN) d: 5.60 (1H, t, J = 3.7 Hz, H-12), 3.66 (1H, d,
J=4.4Hz, H-18),3.64 (1H, d, J= 4.4 Hz, H-19), 3.47
(1H, dd, J = 10.8, 5.1 Hz, H-3), 2.87 (1H, m, H-2),
2.21 (1H, m, H-22), 2.19 (1H, m, H-2), 2.19 (1H, m,
H-21), 2.19 (1H, m, H-15), 2.06 (2H, m, H-11), 2.06
(1H, m, H-22), 1.89 (1H, m, H-9), 1.85 (2H, m,
H-16),1.68 (3H, s, H-27), 1.61 (1H, m, H-6), 1.60 (1H,
m, H-7), 1.58 (1H, m, H-1), 1.43 (1H, m, H-6), 1.40
(1H, m, H-7), 1.32 (1H, m, H-15), 1.27 (3H, s, H-29),
1.22 (3H, s, H-23), 1.18 (1H, m, H-21), 1.15 (3H, s,
H-30), 1.10 (3H, s, H-26), 1.06 (3H, s, H-24), 1.02
(1H, m, H-1), 0.95 (3H, s, H-25), 0.91 (1H, d, J=11.9
Hz, H-5); 3C-NMR (100 MHz, CsDsN) §: 181.3
(C-28), 145.3 (C-13), 123.9 (C-12), 81.7 (C-19), 78.5
(C-3), 56.3 (C-5), 48.8 (C-9), 46.5 (C-17), 452
(C-18), 42.5 (C-14), 40.4 (C-8), 39.8 (C-4), 39.2
(C-1), 37.9 (C-10), 36.1 (C-20), 34.0 (C-22), 33.8
(C-7), 29.6 (C-15), 29.6 (C-21), 29.2 (C-23), 29.2
(C-29), 28.8 (C-2), 28.5 (C-16), 25.3 (C-27), 25.2
(C-30), 24.6 (C-11), 19.4 (C-6), 17.9 (C-26), 16.9
(C-24), 15.9 (C-25). LA EHE 5 SOk o A
— 02, WEEEY) 3 AREM R .

twEY 4. BEELERHE K. » 7N
C30Hs04; HR-ESI-MS m/z: 471347 1 [M—H]
(C30H4704, TH51H 471.347 9). 'H NMR (400 MHz,
CDCl) o: 5.32 (1H, t, J = 3.6 Hz, H-12), 4.53 (1H,
brs, H-6), 3.16 (1H, dd, J = 9.9, 5.6 Hz, H-3), 2.85
(1H, dd, J = 13.9, 4.6 Hz, H-18), 1.98 (1H, m, H-16),
1.98 (2H, m, H-11), 1.77 (1H, m, H-22), 1.66 (1H, m,
H-1), 1.65 (1H, m, H-19), 1.65 (1H, m, H-7), 1.65
(2H, m, H-15), 1.65 (2H, m, H-2), 1.64 (1H, m, H-16),
1.60 (1H, m, H-22), 1.58 (1H, m, H-9), 1.50 (1H, m,
H-1), 1.35 (1H, m, H-21), 1.30 (3H, s, H-25), 1.21
(1H, m, H-21), 1.18 (1H, m, H-19), 1.17 (3H, s,
H-24), 1.10 (3H, s, H-27), 1.07 (3H, s, H-23), 1.05
(3H, s, H-26), 1.00 (1H, m, H-7), 0.92 (3H, s, H-30),
0.90 (3H, s, H-29), 0.74 (1H, brs, H-5); '3C-NMR
(100 MHz, CDCl3) d: 180.4 (C-28), 142.9 (C-13),
122.9 (C-12), 79.3 (C-3), 68.8 (C-6), 55.8 (C-5), 48.1
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(C-9), 46.6 (C-17), 46.0 (C-19), 42.4 (C-14), 41.0
(C-18), 40.7 (C-7), 40.4 (C-1), 39.7 (C-4), 38.5
(C-10), 36.6 (C-8), 34.0 (C-21), 33.2 (C-29), 32.4
(C-22), 30.8 (C-20), 28.1 (C-23), 27.7 (C-15), 27.5
(C-2), 26.1 (C-27), 23.7 (C-30), 23.4 (C-11), 23.2
(C-16), 18.4 (C-26), 17.2 (C-24), 17.1 (C-25). VL L%
W5 SRR B A — 2, WS et e 4
IR VB RSB R TR -

thEm 5 B RERHR K. 7R N
C30Hs604; HR-ESI-MS m/z: 469.331 4 [M—H]
(C30Has04, 1151H 469.332 3). 'H-NMR (400 MHz,
CsDsN) d: 6.77 (1H, d, J = 10.6 Hz, H-11), 5.95 (1H,
d, J=10.6 Hz, H-12), 4.88 (1H, brs, H-6), 3.55 (1H,
d, J=12.6 Hz, H-3), 2.79 (1H, m, H-19), 2.67 (1H, m,
H-22), 2.30 (1H, m, H-16), 2.25 (1H, brs, H-9), 2.23
(1H, m, H-15), 2.20 (1H, m, H-19), 2.15 (1H, m, H-2),
2.01 (1H, m, H-2), 2.00 (1H, m, H-1), 1.91 (1H, m,
H-7), 1.85 (1H, m, H-16), 1.76 3H, s, H-24), 1.75
(3H, s, H-26), 1.74 (1H, m, H-21), 1.70 (1H, m, H-7),
1.66 (3H, s, H-25), 1.48 (3H, s, H-23), 1.21 (1H, m,
H-1), 1.19 (1H, m, H-15), 1.17 3H, s, H-27), 1.05
(1H, m, H-5), 0.96 (3H, s, H-29), 0.95 (3H, s, H-30);
BC-NMR (100 MHz, CsDsN) d: 179.3 (C-28), 136.8
(C-13), 133.8 (C-18), 127.6 (C-12), 126.6 (C-11), 79.1
(C-3), 68.4 (C-6), 56.5 (C-5), 55.9 (C-9), 49.1 (C-17),
43.4 (C-14), 41.4 (C-8), 41.2 (C-19), 41.0 (C-1), 41.0
(C-7), 40.8 (C-4), 37.9 (C-21), 372 (C-10), 36.7
(C-22), 33.7 (C-16), 33.2 (C-20), 32.8 (C-29), 28.7
(C-2), 28.4 (C-23), 26.0 (C-15), 24.8 (C-30), 20.6
(C-27), 20.5 (C-25), 18.0 (C-24), 17.9 (C-26). A L%
i 55 SOk B B A — B0, s et A S
3B,6B- FRFEFFER-11,13(18)- - J#i-28-FR .

WEY) 6: FEREMPIRY. 73T~ CioH3007;
HR-ESI-MS 371.206 0 [M-+H]" (C1oH3,07, 1518
371.206 3). 'H-NMR (400 MHz, DMSO-ds) J: 5.78
(1H, t, J = 6.6 Hz, H-1), 5.72 (1H, s, H-2), 431 (1H,
dd, J=11.9, 2.0 Hz, H-6"a), 4.24 (1H, d, J = 8.0 Hz,
H-1"), 4.16 (1H, dd, J = 11.9, 5.5 Hz, H-6"b), 3.75
(1H, q, J = 6.6 Hz, H-3"), 3.40 (1H, m, H-5"), 3.19
(1H, m, H-4"), 3.16 (1H, m, H-3"), 2.94 (1H, t, J=8.0
Hz, H-2"), 2.40 (2H, t, J = 6.6 Hz, H-2), 2.07 (3H, s,
H-9), 2.03 (2H, s, H-6), 1.10 (3H, d, J = 6.6 Hz, H-4"),
0.93 (6H, s, H-7, 8); '3C-NMR (100 MHz, CD;0D) ¢:

202.1 (C-1), 159.8 (C-3), 144.5 (C-4), 130.5 (C-1"),
128.8 (C-2), 103.0 (C-1"), 78.6 (C-3"), 78.5 (C-5"),
75.3 (C-3"), 75.0 (C-2"), 71.9 (C-4"), 63.2 (C-6"),
53.6 (C-6), 41.7 (C-5), 38.6 (C-2"), 28.4 (C-8), 28.2
(C-7), 25.0 (C-9), 20.3 (C-4"). LA %5 CkkiE
AT, MEEEEY) 6 N (2)-4-[3-(B-
D-glucopyranosyloxy)butylidene]-3,5,5-trimethyl-2-
cyclohexen-1-one.

& 1. mokh R, 218 CaHnOn;
HR-ESI-MS m/z: 473.105 2 [M—|—Na]* (C21H22011Na,
51l 473.105 4). 'H-NMR (400 MHz, DMSO-ds) 6:
6.84 (1H, brs, H-2"), 6.72 (1H, overlapped, H-6"), 6.69
(1H, overlapped, H-5"), 5.92 (1H, d, J = 2.4 Hz, H-6),
5.89 (1H, d, J = 2.4 Hz, H-8), 5.53 (1H, d, J = 2.4 Hz,
H-2),4.76 (1H, d, J=2.4 Hz, H-1""),4.20 (1H,d, /J=2.4
Hz, H-3), 3.46 (1H, m, H-2""), 3.19 (1H, dd, /= 9.2, 3.2
Hz, H-3"), 3.04 (1H, t, J = 9.2 Hz, H-4"), 2.45 (1H, m,
H-5""), 0.84 3H, d, J = 6.0 Hz, H-6""); 3C-NMR (100
MHz, DMSO-ds) o: 192.8 (C-4), 167.7 (C-7), 164.0
(C-5), 162.5 (C-9), 145.1 (C-4'), 145.0 (C-3"), 1264
(C-1), 117.6 (C-6"), 115.1 (C-5"), 114.1 (C-2"), 100.1
(C-10), 98.8 (C-1"), 96.4 (C-6), 95.4 (C-8), 79.9 (C-2),
73.4 (C-3), 71.2 (C-4"), 70.3 (C-2"), 70.2 (C-3"), 69.0
(C-5"), 17.6 (C-6"). LA LHHE 5 CkARE HdE A —
06, WA T NI

e 8: WEm K. TN CoaH2O0s
HR-ESI-MS m/z: 457.109 5 [M+Na]" (C21H22010Na,
H5AE 457.110 5). 'H-NMR (400 MHz, CD;0D) 6:
7.36 (2H, d, J = 8.6 Hz, H-2",6"), 6.84 (2H, d, J = 8.6
Hz, H-3',5"), 5.92 (1H, d, J = 2.0 Hz, H-6), 5.90 (1H,
d, J=2.0 Hz, H-8), 5.14 (1H, d, J = 10.8 Hz, H-2),
4.62 (1H, d, J = 10.8 Hz, H-3), 4.25 (1H, m, H-5"),
4.01 (1H, d, J=1.7 Hz, H-1"), 3.65 (1H, dd, /= 9.6, 3.3
Hz, H-3"), 3.50 (1H, dd, J = 3.3, 1.7 Hz, H-2"), 3.30
(1H, overlapped, H-4""), 1.18 (3H, d, /= 6.2 Hz, H-6");
BC-NMR (100 MHz, CD;0D) 4: 196.1 (C-4), 168.6
(C-9), 165.5 (C-5), 164.1 (C-7), 159.5 (C-4"), 130.1
(C-29, 130.1 (C-6"), 128.6 (C-1"), 1164 (C-3), 1164
(C-59, 102.5 (C-1"), 102.2 (C-10), 97.4 (C-6), 96.3
(C-8), 83.9 (C-2), 78.7 (C-3), 73.8 (C-4"), 72.2 (C-3"),
71.8 (C-2"),70.5 (C-5""), 17.9 (C-6""). LA b33 5 ik
FOEHAE AT, WS ENEY) 8 AT .

EY 9. EEHMK. 5T~ CuHaOuns
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HR-ESI-MS m/z: 471.089 4 [M+Na]* (C21H2001:Na,
TH5H1H 471.089 7). 'H-NMR (400 MHz, DMSO-dj) §:
7.30 (1H, d, J = 2.2 Hz, H-2'), 7.25 (1H, dd, J = 8.3,
2.2 Hz, H-6"), 6.86 (1H, d, J= 8.3 Hz, H-5"), 6.38 (1H,
d, J = 2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 5.25
(1H, d, J= 1.6 Hz, H-1""), 3.97 (1H, brs, H-2), 3.50 (1H,
dd, J=9.2, 3.2 Hz, H-3"), 3.17 (1H, m, H-5), 3.10 (1H,
m, H-4), 0.81 (3H, d, J = 6.0 Hz, H-6); '3C-NMR (100
MHz, DMSO-ds) 6: 177.7 (C-4), 164.4 (C-7), 1613
(C-5), 157.3 (C9), 156.5 (C-2), 148.5 (C-4), 1452
(C-3"), 1342 (C-3), 121.1 (C-1"), 120.7 (C-6'), 115.6
(C-5), 115.5 (C-2"), 104.0 (C-10), 101.8 (C-1""), 98.8
(C-6), 93.7 (C-8), 71.2 (C-4"), 70.6 (C-3"), 70.3 (C-2"),
70.1 (C-5""), 17.5 (C-6") LA Hii 5 ik £t 3
AR—ES), WS E AN 9 M

WED10: IKAEM K. 53T AN C21HuO010;
HR-ESI-MS m/z: 459.125 1 [M+Na]" (C2;H24010Na,
HHAE 459.126 1). 'H-NMR (400 MHz, CD;0D) §:
6.84 (1H, brs, H-2"), 6.76 (1H, brd, J = 8.0 Hz, H-6"),
6.73 (1H, d, J = 8.0 Hz, H-5"), 5.94 (1H, brs, H-8),
5.86 (1H, brs, H-6), 4.62 (1H, d, J = 7.6 Hz, H-2),
430 (1H, brs, H-1"), 3.93 (1H, m, H-3), 3.52~3.72
(4H, m, H-2"~5"), 2.88 (1H, dd, J = 16.1, 5.6 Hz,
H-4a), 2.64 (1H, dd, J = 16.1, 8.4 Hz, H-4b), 1.25
(3H, d, J = 6.3 Hz, H-6"); '3C-NMR (100 MHz,
CD;0D) 6: 157.9 (C-7), 157.5 (C-5), 156.8 (C-9),
146.3 (C-4"), 146.2 (C-3"), 131.9 (C-1"), 119.8 (C-5"),
116.1 (C-6'), 115.0 (C-2'), 102.1 (C-10), 100.6 (C-1""),
96.4 (C-8), 95.5 (C-6), 81.1 (C-2), 75.9 (C-3), 73.9
(C-4'), 72.2 (C-3"), 72.0 (C-2"), 70.3 (C-5"), 27.9
(C-4), 17.9 (C-6""). LA - Hdfs 5 STk AhilE 4 e A —
0, L EEY 10 N 3-0-a-L-FRZERE- ) LK R .

WEY 11: IKAEM K. 75T N CHis0s;
HR-ESI-MS m/z: 409.093 0 [M—H] ™ (C22H170s, 5
{5 409.092 8). 'H-NMR (400 MHz, DMSO-ds) 6: 7.65
(2H, d, J= 8.5 Hz, H-2", 6""), 6.91 (1H, d, J= 2.0 Hz,
H-2"), 6.79 (2H, d, J = 8.5 Hz, H-3", 5"), 6.69 (1H,
dd, J = 8.4, 2.0 Hz, H-6"), 6.64 (1H, d, J = 8.4 Hz,
H-5'), 5.92 (1H, d, J = 2.4 Hz, H-6), 5.83 (1H, d, J =
2.4 Hz, H-8), 5.34 (1H, brs, H-3), 5.05 (1H, brs, H-2),
2.94 (1H, dd, J=17.5, 4.6 Hz, H-4a), 2.71 (1H, d, J =
17.5 Hz, H-4b); '3C-NMR (100 MHz, DMSO-ds)
164.9 (COO-), 162.0 (C-4"), 156.6 (C-7), 156.5 (C-9),

155.5 (C-5), 144.8 (C-4"), 144.7 (C-3"), 131.4 (C-2"),
131.4 (C-6""), 129.4 (C-1"), 120.2 (C-1"), 117.3 (C-6"),
115.3 (C-5"), 115.1 (C-3"), 115.1 (C-5"), 114.1 (C-2"),
97.1 (C-10), 95.5 (C-6), 94.2 (C-8), 76.4 (C-2), 68.5
(C-3), 25.5 (C-4). LA E%¥s 5 3 CikikiE ol A —
HPo, WEENEY 11 N (-)-epicatechin-3-O-
p-hydroxybenzoate.

EW12: IKAGBKHK. 55 F 3N CoaH2010;
HR-ESI-MS m/z: 469.113 8 [M—H]™ (C24H21010, it
Y 469.114 0). 'H-NMR (400 MHz, CD;OD) o:
7.15 (2H, s, H-2", 6""), 6.98 (1H, d, J = 2.0 Hz, H-2"),
6.81 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.72 (1H, d, J =
8.0 Hz, H-5), 5.99 (1H, d, J = 2.4 Hz, H-6), 5.96 (1H, d,
J=2.4 Hz, H-8), 5.49 (1H, m, H-3), 5.09 (1H, brs, H-2),
3.81 (6H, s, 3",5"-OCH3), 2.95 (2H, m, H-4); '*C-NMR
(100 MHz, CD;0D) 6: 167.5 (COO-), 158.0 (C-7), 157.9
(C-5), 157.2 (C-9), 148.8 (C-5"), 148.8 (C-3"), 146.1
(C-4"), 146.0 (C-3'), 141.8 (C-4"), 131.6 (C-1"), 1215
(C-1"), 119.0 (C-6), 116.0 (C-5), 115.0 (C-2'), 108.1
(C-2"), 108.1 (C-6""), 99.3 (C-10), 96.5 (C-6), 95.6 (C-3),
78.4 (C-2), 70.8 (C-3), 56.7 (3"-OCH3), 56.7 (5"-OCH3),
264 (C-4). VL F¥dE 5 ks Hds A — 321, iy
Y E A 12 94 lysidicichin,

WED13: EHEMRY . 57T 7N CaoHa004;
HR-ESI-MS m/z: 325.142 9 [M~+H]" (C20H2104, 115
{4 325.143 4). "H-NMR (400 MHz, DMSO-ds) J: 8.00
(1H, d, J = 9.0 Hz, H-6"), 7.73 (2H, overlapped, H-0.,p),
7.73 (2H, overlapped, H-2, 6), 6.83 (2H, d, J = 8.6 Hz,
H-3, 5), 6.44 (1H, d, J = 9.0 Hz, H-5"), 5.17 (1H, t, J =
7.1 Hz, H-2"), 3.22 (1H, d, J= 7.1 Hz, H-1"), 1.72 (3H,
s, H-5"), 1.62 (3H, s, H-4"); BC-NMR (100 MHz,
DMSO-ds) J: 192.1 (COO-), 163.6 (C-2'), 162.3 (C-4"),
160.2 (C-4), 143.9 (C-), 131.2 (C-2), 131.2 (C-6), 130.4
(C-3"), 129.8 (C-6'), 125.8 (C-1), 122.5 (C-2"), 117.4
(C-3"), 1174 (C-a), 115.8 (C-3), 1158 (C-5), 114.4
(C-1'), 107.9 (C-5), 25.5 (C-1"), 21.3 (C-5"), 17.7
(C-4")o VL 3R 5 0k s Bds B A — 322, i
LRG3 A E A H R .

e 14 Leags (FEE. 57 1FXN
Cy0H22012; HR-ESI-MS m/z: 455.118 0 [N[‘f’H]+
(C20H23012, H51H 455.118 4). 'H-NMR (400 MHz,
DMSO-de) 0: 6.97 (2H, s, H-2", 6"), 6.61 (1H, d, J =
8.7 Hz, H-5), 6.58 (1H, d, J = 2.8 Hz, H-2), 6.45 (1H,
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dd, J = 8.7, 2.8 Hz, H-6), 4.73 (1H, d, J = 7.5 Hz,
H-1'), 4.44 (1H, d, J = 11.9 Hz, H-6'a), 4.26 (1H, dd,
J =119, 6.0 Hz, H-6'b), 3.65 (3H, s, OCH3), 3.30~
3.17 (4H, m, H-2'~5"); BC-NMR (100 MHz, DMSO-de)
9 165.7 (COO-), 150.6 (C-1), 147.8 (C-3), 145.5
(C-3"), 145.5 (C-5"), 141.3 (C-4), 138.5 (C-4""), 119.4
(C-1'), 115.3 (C-5), 108.8 (C-2""), 108.6 (C-6""), 107.7
(C-6), 102.3 (C-1"), 101.6 (C-2), 76.2 (C-3"), 73.7
(C-5"), 72.5 (C-2'), 69.8 (C-4'), 63.5 (C-6), 55.4
(-OCHa)o DA %45 55 Sk i 254 e A — 523,
WEENEY) 14 ) 4-F5E-3- A EE KW -1-0-B-
D~(6"-O-1 B T Ib k) i Bl 1

wEm 15 BEdE (FEE. 77X A
Ca0H20014; HR-ESI-MS m/z: 507.073 2 [M+Na]*
(C20H20014Na, 51 507.074 5). 'H-NMR (400
MHz, CD;0D) ¢: 7.13 (2H, s, H-2', 6'), 7.08 (2H, s,
H-2", 6"), 5.69 (1H, d, J = 6.8 Hz, H-1), 4.55 (1H, dd,
J =12.0, 1.8 Hz, H-6b), 4.40 (1H, dd, J = 12.0, 4.8
Hz, H-6a), 3.73 (1H, m, H-5), 3.50~3.59 (3H, m,
H-2~4); BC-NMR (100 MHz, CD;OD) &: 168.3
(C-7"), 167.0 (C-7"), 146.5 (C-3"), 146.4 (C-5"), 145.8
(C-3"), 145.8 (C-5"), 140.4 (C-4), 139.9 (C-4"),
121.3 (C-1"), 120.6 (C-1"), 110.6 (C-2'), 110.6 (C-6"),
110.2 (C-2"), 110.2 (C-6""), 95.9 (C-1), 78.0 (C-3),
76.4 (C-5), 74.0 (C-2), 71.1 (C-4), 64.4 (C-6). L L%
¥ 5 ORI TE B R A — B2, WS e S 15
N 1,6- -0~ & Tk -B-D- 7 %] LR A -

tEY) 16: £HIRE & (HFEE) . 'TH-NMR (400
MHz, CD;OD) 6: 8.01 (2H, d, J = 8.0 Hz, H-2, 6),
7.55 (1H, t, J = 8.0 Hz, H-4), 7.44 (2H, t, J = 8.0 Hz,
H-3, 5); *C-NMR (100 MHz, CD;OD) ¢: 170.0
(CO0-), 133.9 (C-4), 132.0 (C-1), 130.7 (C-2), 130.7
(C-6), 129.4 (C-3), 129.4 (C-5). P b % 5 k4R s
B IR —52), #EE N EY) 16 HEFR.

WE 17: R4 R (HEE). 'H-NMR (400
MHz, CD;OD) 6: 7.04 (2H, s, H-2, 6), 3.81 (3H, s,
OCH3); 3C-NMR (100 MHz, CD;OD) &: 169.0
(CO0-), 146.5 (C-3), 146.5 (C-5), 139.7 (C-4), 121.4
(C-1), 110.0 (C-2), 110.0 (C-6), 52.3 (-OCH3). DA |- %k
i 5 SCERIRE B AR — B, WS E A 17
NEE TR,
4 g

AW LE Eria FH 2 il o 2 ik 5k R

Mt B B IS E T 17 MEEW, B &)

BN E IR B ey g 2. Hrdr, (LEY 1~5

NZWEREY), @B SCHR,  HATETRIE F

Je P TR R T B AR ROV T i = e

FACEW, AHHFCE XN Kb R R 2 A=

WEH T, MIMFEE iz =R S S

ZRNE: LB 6 ARG, NE R

T R T B A B R A 5 A

Y 7. 8 N EHERLEY: (ka9 JilEk

EY: AP 100 11, 12 R AT 1L

EW 13 NEHFSAEY); (LEY) 14 1115 Ny

HRAGY, AE RIS KT 7 B 45 2 H L

a0 E) 16 A1 17 ARG . 5 SCERIRIE,

EARRNEYE B RIFRIEYNGTE, WReR

i b e R A AT R E Ry He =E R

Yo 1~4 XN E T4 i B A S E R AR, f

B35 BAEGRIPTAIGETENS, ey 4 B

APUETEER BEAEREEALAY) 6 X A B iE

BEBEA VR RO, SRR &Y 7 XN 2R

WU SR R BA BERTTRAERIBY, A& 8 19

HEA RERGRBURIERIEZS, ALaY) 11 A 12

HAPEAAEERSS), (& 13 BAHHE. Uk

T DU AR T Z I EIE ERY, Mtk S 2 A

A2 E PRI TERTS . R RAMUEE TR

TEHB 2L B A S i B 2 AR, O B

JeRIZ R IR B E AR, NI R et —
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