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Chemical constituents in aerial parts of Polygonum capitatum
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Abstract: Objective To study the chemical constituents in the aerial parts of Polygonum capitatum. Methods The chemical
constituents were isolated and purified by various column chromatographic methods. Their chemical structures were identified by
physicochemical properties and spectral analyses. Results Twenty-five compounds were isolated from the 70% ethanolic extract and
identified as {1-[(12E, 16E)-12, 16-eicosadienoyl]-2-[(E, E)-7, 11-octadecadienoyl]-3-stearoylglycerol} (1), 24-methylenecyclo-
artenol (2), phytol (3), B-sitosterol (4), kaempferol (5), ethyl protocatechuate (6), p-hydroxybenzoic acid (7), ethyl gallate (8), 5,
7-dihydroxychromone (9), 3-O-methylquercetin (10), gallic acid (11), N-trans-caffeoyltyramine (12), -daucosterol (13), quercitrin
(14), kaempferol-3-O-a-L-rhamnopyranoside (15), kaempferol-3-O-B-D-glucopyranoside (16), 2"-O-galloylquercitrin (17), quercetin
(18), 2"-O-galloylhirsutrin (19), myricitrin (20), ethyl brevifolin carboxylate (21), brevifolin (22), quercetin-3-O-[(6"-O-trans-
feruloyl)-p-D-galactopyranoside] (23), flazine (24), and ellagic acid (25), respectively. Conclusion Compounds 1—3, 7, 12, 21—25 are
isolated from this plant for the first time.
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TSNy o RAVENR . W . MCI BA A
SRR AR (5 T IR K AE S B33 1) 70% &
BRI oy 4SRN T 25 MEEY, alsE N
1-[(12E, 16E)-12, 16-— Tk Ik IE]-2-[(E, E)-7,
1= )\ B - I Mk 1-3- Al i 1k 2 H 9 {1-[(12E,
16E)-12, 16-eicosadienoyl]-2-[(E, E)-7, 11-octadeca-
dienoyl]-3-stearoylglycerol, 1} 24-MV HJLIA[[ /R 4E
fi# (24-methylenecycloartenol, 2)+ fE# (phytol, 3).
B-7+ LS W% (B-sitosterol, 4). LIZ5Wy (kaempferol, 5).
JRJLATR L BE Cethyl protocatechuate, 6). X FfdE
KH R (p-hydroxybenzoic acid, 7)+ ¥ & TR LB
(ethyl gallate, 8). 5, 7- —F2 (0 i (5, 7-dihydroxy
chromone, 9). 3-H4 A Z (3-O-methylquercetin,
10). % 7R (gallicacid, 11). N-SHNHER %
&R (N-trans-caffeoyltyramine, 12). B-#HZ b
(B-daucosterol, 13). #itz 1 (quercitrin, 14). 1l
A y-3-0-0-L-ME W B 2 B5 1 (kaempferol-3-O-0-L-
rhamnopyranoside, 15). LIA5)-3-O-B-D-NLHR %5
B+ (kaempferol-3-O-B-D-glucopyranoside, 16)+ 2"-O-
WE TSN (2"-O-galloylquercitrin, 17).
% (quercetin, 18). 2"-O-¥ & T Wt Ftfili Mok
(2"-O-galloylhirsutrin, 19). &1 (myricitrin, 20).
FE M FR R R £, 15 Cethyl brevifolincarboxylate, 21)-
R 95 ARy (brevifolin, 22). #il iz %-3-0-(6"-0-
S BT B 1t 55 )-B-D- M W - FLBE T [quercetin-3-O-
(6"-O-trans-feruloyl)-p-D-galactopyranoside, 23]+ i
B, (flazine, 24). ¥E{EMR (ellagic acid, 25).
HAL AP 1~3, 7. 12, 21~25 B4 IR IZAEY
th oy AR
1 X5

Lab-Tech f il # = RGAUAH (344, P600 M &y
JE%E, UV 600 Ultra BEESMGIIEE, LC 2005 TAE
vl (LabTech Inc., #[%), Phenomenex Prodigy ODS
EiERE (250 mmX21.2 mm, 10 mm). AE€0 3% 6
KT B T 77 i Sephadex LH-20 4
Merck 2w fh FEEIERBEZ (200 H) T
AL BAHER) 770 D-101 KL AR A
RETHEAL THRA R 5. ol BEE. #$ 2
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JEs e T 7= e

LA B2y T 2010 4F 10 R T 54 2
ARE MR EL,  HHAE RSB 25 2 2 B R AR 24 )
Je A= 29 B 5K R S G S 75 A R A e A S Ak
# Polygonum capitatum Buch. -Ham. ex D. Don..

2 ERESE

SKACSE M LR MUY 10 kg, H 8 £ 70%
SRS 6 K, % 1k 2h, UUFEK 1h, &
FPEHGH, M 2315 1800 g RLH R 18%).
T8 1300 g, Hnid s 7K SaRsm, xR
Ot BERR OlE. IE T REAHG  [RDRCA R, o0l
I CEEAIY) 140 g (WFEN 1.4%), BER LB A<HX
W 150 g QRN 1.5%), 1F T EEREU) 270 g (I
HKH2.7%)

PR ORI (140 g) ZREA (s, ik
IR CUBE FIIR Ol -BH TR £ (60 0 1. 20 2 14 10 :
1. 50 1) BEREl, TLC K& AR5y, 3
535 5 MY (Fr. 1~5). Fr. 2 & S RERFE (A3
alifk, PRCRE-BER AR (60 © 1. 200 1) Wi, 15
FMEAEM 1 (11 mg). 2 (8 mg). 3 (8 mg); Frd
Skt alifth, B ORE-BEIR 0l (10 0 D Bk
i, 73254 (30mg).

BBEER LBEAIUY (150 @) LRERFEMIE, K
R =S P he-FE (300 1,205 1. 10: 1. 5% 14
201 BREEVEMG, TLC A& AR R Ly, 192
8 M (Fr. 1~8). Fr. 3 MKIRGHER (=& H -
FIE 20 0 1 26D MCI (90% FR /K i vt e ) 45
FE € 1% DL i 6 s RO (s CRRE-7K 45 055 9
i) 4itk, 231bEY 5 (10 mg). 6 (3 mg). 7
(2mg). 8 (50mg). 9 (2mg); Fr. 4 {KIkRZ MCI
(90% FEEVEE) A1 Sephadex LH-20 %tfie CHEEDG
i) Gk aifh, SRE0EY 10 (10 mg); Fr.5
MR 2 BB AL (1l CFREE-ZK 30 2704 50 50,
70 130 BRFEUEMG DLAHIAS oA il (R -
7K 40 160 BEI) 4ift, 1SRMEW 11 (15 mg).
12 (6 mg); Fr. 6 MKIXRZERINE (FRE-7K 50 1 50,
70 130, 100 : 0 BEEBEND. MCI (50%F1 70%
K BB FE G LA Sephadex LH-20 #éfic (FH
RESE) ATtk alifh, MHREED 13 (8 mg).
14 (330 mg). 15 (25mg). 16 (50 mg). 17 (487
mg). 18 (20 mg); Fr. 7 {KiIK& MCI (60% HEE/K
WERPEID . R (-2 1 D LA
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J% Sephadex LH-20 BER CHRESEND S5 4T (5 i 21k,
23449 19 (200 mg) - 20 (105 mg)- 21 (70 mg)-
22(80 mg); Fr. 8 KR4 F MMk (=S e-FlE 2 -
1 e 1 Sephadex LH-20 e (FREEVEMN) S54E
tikaifh, HEMEY 23 (4mg).

W IE TR (270 @) In/Kwsfil, 2o kFL
BEBSS R AE (0%, A K, 10%. 30%- 50%- 70%-
95%[) LWEKIEIVENL, 135 6 Nt . 50%CHE
TKBEII A 28 TE MR AE: €35, ARV = & - P
(201, 10D BREEDEME, 193] 2 M4 (Fr. 1A
Fr. 2). Fr. 1 £ Sephadex LH-20 B¢Rck:(Aithalifh,
W RSN, 1984659 24 (6 mg); Fr. 2 &
Sephadex LH-20 Btk ta it alifh, HRELEm, 1535
& 25 (15 mg).

3 HM%ETE

WEY 1. BEmIRY; EL-MS m/z: 910.1 [M]
(5), 879.8 (58), 855.7 (100). 'H-NMR (400 MHz,
CDCly) 6: 5.34 (8H, m, 4X CH=CH), 5.27 (1H, m,
H-2), 4.31 (2H, dd, J= 4.3, 11.9 Hz, H-1 5 H-3), 4.14
(2H, dd, J = 4.3, 11.9 Hz, H-3 B¢ H-1), 2.77 (2H, t, J =
5.9 Hz, C=C-CH,-C=C), 2.30 (6H, m, 3Xa-CH,),
2.04 (12H, m, 6XC=C-CH,), 1.61 (6H, brs, 3X
B-CH,), 1.27 (58H, m, 29X-CH,), 0.89 (9H, m,
3X-CH3); “C-NMR (100 MHz, CDCl;) d: 173.2,
173.1, 172.7, 130.1, 130.1, 130.0, 129.9, 129.9, 128.1,
128.0, 127.9, 68.9 (C-1, 3), 62.1 (C-2), 34.2, 34.0,
34.0, 31.9, 31.9, 31.5, 29.8, 29.7, 29.7, 29.6, 29.6,
29.5, 29.5, 29.4, 29.3, 29.3, 29.3, 29.2, 29.2, 29.1,
29.1, 29.0, 27.2, 27.2, 27.2, 25.6, 249, 24.8, 22.7,
22.6,14.1,14.0. LL %5 Scmkdis—80, sdks
W1 %E N 1-[(12E, 16E)-12, 16- 1 4 ik
$)-2-((E, E)-7, 11-1 )\l — 4 W 5k - 3-Aef g e ikt v

G 2. IR K EI-MS m/z: 440.3 [M] (3),
422.4 (5), 407.4 (10), 379.4 (6), 69.1 (100). 'H-NMR
(400 MHz, CDCL3) 6: 0.35 (1H, d, J = 4.1 Hz, H-19a),
0.57 (1H, d, J = 4.1 Hz, H-19b), 0.83 (3H, s, H-30),
0.92 (3H, s, H-28), 0.91 (3H, d, J = 6.2 Hz, H-21),
0.99 (6H, s, H-18, 29), 1.04 (3H, d, J = 2.3 Hz, H-27),
1.06 (3H, d, J = 2.3 Hz, H-26), 3.30 (1H, m, H-3),
469 (1H, brs, H-31a), 4.74 (1H, brs, H-31b);
BC-NMR (100 MHz, CDCl;) d: 156.9 (C-24), 105.9
(C-31), 78.8 (C-3), 52.3 (C-17), 48.8 (C-14), 48.0
(C-8), 47.1 (C-5), 45.3 (C-13), 40.5 (C-4), 36.1

(C-20), 35.6 (C-12), 35.0 (C-22), 33.8 (C-25), 32.9
(C-15), 32.0 (C-1), 31.3 (C-23), 30.4 (C-2), 29.9
(C-19), 282 (C-7), 26.5 (C-16), 26.1 (C-11), 26.0
(C-10), 25.4 (C-29), 22.0 (C-27), 21.9 (C-26), 21.1
(C-6), 20.0 (C-9), 19.3 (C-28), 18.3 (C-21), 18.0
(C-18), 14.0 (C-30). LA -%odi 5 Sckafis —ad',
WS SEAL ST 2 g 24-T0 F LR R EE I

&M 3: AR AR EI-MS m/z: 296.2 [M]" (5),
278.3 (7), 71.0 (100). 'H-NMR (400 MHz, CDCls) &
5.40 (1H, m, H-2), 4.13 (2H, d, J = 6.8 Hz, H-1), 1.99
(2H, d, J= 7.8 Hz, H-4), 1.66 (3H, s, H-17), 0.88 (6H,
d, J = 6.4 Hz, H-16, 20), 0.87 (3H, d, J = 2.8 Hz,
H-18), 0.85 (3H, d, J = 2.8 Hz, H-19); '*C-NMR (100
MHz, CDCl;) d: 140.0 (C-3), 123.2 (C-2), 59.3 (C-1),
39.9 (C-4), 39.4 (C-14), 37.4 (C-6), 37.4 (C-8), 37.3
(C-10), 36.7 (C-12), 32.8 (C-7), 32.7 (C-11), 28.0
(C-15), 25.1 (C-5), 24.8 (C-9), 24.5 (C-13), 22.7
(C-16), 22.6 (C-20), 19.7 (C-18), 19.7 (C-19), 16.1
(C-17). LA R%ell 5 scipdios — 8™, e ih s
V)3 IR

& 4. Lok, 136~138 C, 5 p-AHims
LR O, EZ PRI RGP RETT, RE{EAH
[, WRAEBEATR, WS EY) 4 0 B SR

WEY 5 BERA; ESI-MS m/z: 285.0 [M—
HJ (47), 309.1 [M+Na]" (26); 'H-NMR (400 MHz,
DMSO-ds) d: 9.42 (1H, brs, 3-OH), 12.49 (1H, brs,
5-OH), 10.12 (1H, brs, 7-OH), 10.80 (1H, brs, 4-OH),
6.19 (1H, d, J = 2.0 Hz, H-6), 6.44 (1H, d, J = 2.0 Hz,
H-8), 8.04 (2H, d, J=9.0 Hz, H-2', 6'), 6.92 (2H, d, J =
9.0 Hz, H-3', 5'); "*C-NMR (100 MHz, DMSO-dy)
147.3 (C-2), 136.1 (C-3), 176.4 (C-4), 161.2 (C-5),
98.7 (C-6), 164.3 (C-7), 93.9 (C-8), 156.6 (C-9), 103.5
(C-10), 122.1 (C-1"), 130.0 (C-2'), 115.9 (C-3"), 159.7
(C-4"), 115.9 (C-5"), 130.0 (C-6"). LA ¥ 5 SRR
E-H, WA 5 N

WEW 6: Ttk il (FEE); EI-MS m/z: 184.3
[M]" (1), 182.2 (30), 137.1 (100). 'H-NMR (400 MHz,
CD;0D) 6: 7.45 (1H, brs, H-2), 7.43 (1H, brd, J = 8.0
Hz, H-6), 6.81 (1H, d, J = 8.0 Hz, H-5), 4.29 (2H, q,
J=17.1Hz, -CH,), 1.36 (3H, t, J= 7.1 Hz, -CHz). b\ |
Ko 5 ScirdoE — 8, Mtk A 6 M RILK
% LG

WEY T otk dn (HEE; EI-MS m/z: 138.2



¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 18] 201351 A *27

[M]" (77), 121.2 (100). 'H-NMR (400 MHz, CD;0D)
:7.89 (2H, d, J = 8.5 Hz, H-2, 6), 6.83 (2H, d, J=8.5
Hz, H-3, 5); C-NMR (100 MHz, CD;OD) &: 168.8
(CO), 161.9 (C-4), 131.6 (C-2, 6), 121.4 (C-1), 114.6

(C-3,5). LA s 5 ek —5e, e
Y7 IR TR .
WwEY) 8: Ttk (FFEE); EI-MS m/z: 198.2

[M]" (42), 153.1 (100). 'H-NMR (400 MHz, CD;0D)
:7.06 (2H, s, H-2, 6), 4.28 (2H, q, J = 7.3 Hz, -CH),),
1.36 (3H, t, J = 7.3 Hz, -CH3); ">C-NMR (100 MHz,
CD;0D) 6: 167.2 (CO), 145.1 (C-3, 5), 138.3 (C-4),
120.4 (C-1), 108.6 (C-2, 6), 60.3 (-CHy), 13.2 (-CHz).
DA Hde 5 scmkapoE 80, s et 8
BT LS.

& 9: KA EI-MS m/z 1782 [M]
(100). 'H-NMR (400 MHz, CD;0D) &: 7.98 (1H, d,
J = 6.0 Hz, H-2), 6.35 (1H, brs, H-8), 6.22 (1H, brs,
H-6), 6.21 (1H, d, J = 6.0 Hz, H-3); "*C-NMR (100
MHz, CD;0OD) &: 182.0 (C-4), 164.8 (C-7), 162.0
(C-5), 158.5 (C-9), 156.7 (C-2), 110.2 (C-3), 105.2
(C-10), 98.9 (C-6), 93.7 (C-8). LA %¥i 15 ek i

R MO 9 N 5, 7- R

A 10: E AR A ESI-MS m/z: 315.0 [M—
H]™ (18), 317.1 [M+H]" (26). 'H-NMR (400 MHz,
DMSO-dg) 6: 12.71 (1H, s, 5-OH), 10.86, 9.79, 9.41
(3H, s, 3X-OH), 7.55 (1H, d, J = 2.0 Hz, H-2"), 7.45
(1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.90 (1H, d, J = 8.4
Hz, H-5'), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d,
J = 2.0 Hz, H-6), 3.78 (3-OCH;); "“C-NMR (100
MHz, DMSO-ds) 6: 178.4 (C-4), 164.6 (C-7), 161.7
(C-5), 156.8 (C-9), 156.1 (C-2), 149.2 (C-4'), 145.7
(C-3"), 138.1 (C-3), 121.2 (C-1"), 121.0 (C-6'), 116.2
(C-2"), 115.3 (C-5), 104.6 (C-10), 99.0 (C-6), 94.0
(C-8), 60.1 (3-OCH3). A F-%j#i 5 ik —=7,
W A 10 S 3-FRAR LN e 2 .

AW 11: ToEr i (FEE; EI-MS m/z: 170.1
[M]" (100). "H-NMR (400 MHz, CD;0D) 8: 7.07 (2H,
brs, H-2, 6). LA F3d b5 scmkipon —s0", #e
a1 R ETIR.

& 12: AEKA; EI-MS m/z: 299 [M]” (5),
163.2 (100), 'H-NMR (400 MHz, DMSO-dj) d: 9.33
(1H, s, 3-OH), 9.18 (2H, s, 4', 4-OH), 8.02 (1H, t, J =
5.5 Hz, -NH), 7.22 (1H, d, J = 15.7 Hz, H-7), 7.01

(2H, d, J = 8.4 Hz, H-2', 6'), 6.94 (1H, d, J = 1.8 Hz,
H-2), 6.83 (1H, dd, J = 8.2, 1.8 Hz, H-6), 6.74 (1H, d,
J = 8.2 Hz, H-5), 6.68 (2H, d, J = 8.4 Hz, H-3', 5'),
6.31 (1H, d, J = 15.7 Hz, H-8), 3.31 (2H, q, J = 7.6
Hz, H-8'), 2.64 2H, t, J = 7.6 Hz, H-7); "“C-NMR
(100 MHz, DMSO-d) 6: 165.8 (C=0), 156.1 (C-4"),
147.7 (C-4), 146.0 (C-3), 139.4 (C-7), 130.0 (C-1"),
129.9 (C-2', 6'), 126.9 (C-1), 120.8 (C-6), 119.0 (C-8),
116.2 (C-5), 115.6 (C-3, 5'), 114.3 (C-2), 41.1 (C-8’),
34.9 (C-7"). LA %l 5 scmriiis — 2", sese it
H 12 29 N-J Qi EE L s 2 -

& 13: AMkAR, 287~288 C, 5 B-i
BN RS IR R A, (E 2 RIA R R G TR TT,
Rf EAHF], RAEBSATR, WS ehay 13 8
- & MT.

&) 14: SR K ESI-MS m/z: 447.0 [M—
H] (17), 471.1 [M+Na]" (57). 'H-NMR (400 MHz,
DMSO-dg) 6: 12.67 (1H, s, 5-OH), 10.89 (1H, s,
7-OH), 9.73 (1H, s, 4-OH), 9.37 (1H, s, 3'-OH), 7.31
(1H, d, J = 2.1 Hz, H-2'), 7.25 (1H, dd, J = 2.1, 8.3
Hz, H-6'), 6.87 (1H, d, J = 8.3 Hz, H-5), 6.39 (1H, d,
J =19 Hz, H-8), 6.21 (1H, d, J = 1.9 Hz, H-6), 5.26
(1H, brs, H-1"), 497 (1H, d, J = 3.6 Hz, 4"-OH), 4.75
(1H, d, J = 4.0 Hz, 3"-OH), 4.64 (1H, d, J = 5.2 Hz,
2"-OH), 3.98 (1H, m, H-2"), 3.51 (1H, m, H-3"), 3.22
(1H, ddd, J = 9.4, 9.0, 6.1 Hz, H-5"), 3.16 (1H, ddd,
J=194,90, 3.6 Hz, H-4"), 0.82 3H, d, J = 6.1 Hz,
H-6"); "C-NMR (100 MHz, DMSO-dg) d: 178.2
(C-4), 164.6 (C-7), 161.8 (C-5), 157.8 (C-9), 156.9
(C-2), 148.9 (C-4'), 145.7 (C-3"), 134.7 (C-3), 121.6
(C-6'), 121.2 (C-1'), 116.1 (C-2"), 115.9 (C-5'), 104.5
(C-10), 102.3 (C-1"), 99.1 (C-6), 94.1 (C-8), 71.6
(C-4"), 71.0 (C-3"), 70.8 (C-2"), 70.5 (C-5"), 18.0
(C-6") Lh E¥od 5 3cmvdtoE — 8", et s
Y14 T

&) 15: SR A ESI-MS m/z: 431.1 [M—
H] (13), 455.1 [M+Na]" (63). 'H-NMR (400 MHz,
DMSO-dq) 6: 12.63 (1H, brs, 5-OH), 7.75 (2H, d, J =
8.8 Hz, H-2, 6), 6.91 (2H, d, J = 8.8 Hz, H-3', 5'),
6.41 (1H, d, J= 2.0 Hz, H-8), 6.21 (1H, d, J= 2.0 Hz,
H-6), 5.30 (1H, d, J = 1.4 Hz, H-1"), 497 (1H, brs,
4"-OH), 4.75 (1H, brs, 3"-OH), 4.65 (1H, brs, 2"-OH),
3.97 (1H, brdd, J = 3.0, 1.4 Hz, H-2"), 3.46 (1H, dd,
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J=9.0,3.0 Hz, H-3"), 3.10 (1H, ddd, J = 9.0, 6.0, 3.0
Hz, H-5"), 3.10 (1H, ddd, J = 9.0, 9.0, 3.0 Hz, H-4"),
0.78 (3H, d, J = 6.0 Hz, H-6"); "*C-NMR (100 MHz,
DMSO-dg) 5: 178.1 (C-4), 164.9 (C-7), 161.7 (C-5),
160.5 (C-4'), 157.7 (C-9), 157.0 (C-2), 134.6 (C-3),
131.0 (C-2', C-6"), 121.0 (C-1'), 115.8 (C-3', C-5),
104.5 (C-10), 102.2 (C-1"), 99.2 (C-6), 94.2 (C-8),
71.6 (C-4"), 71.1 (C-3"), 70.8 (C-2"), 70.5 (C-5"),
17.9 (C-6"). L ¥ 5 3cikapoE —5,
L 15 N 1L 28 13-3-0-0-L-NH G L 2SR 17
&Y 16: B KK, ESI-MS m/z: 447.0 [M—
H] (15), 471.1 [M+Na]" (62). 'H-NMR (400 MHz,
DMSO-dg) 6: 12.62 (1H, brs, 5-OH), 8.04 (2H, d, J =
8.8 Hz, H-2', 6), 6.89 (2H, d, J = 8.8 Hz, H-3', 5'),
6.43 (1H, d, J= 2.0 Hz, H-8), 6.21 (1H, d, J = 2.0 Hz,
H-6), 5.47 (1H, d, J = 7.6 Hz, H-1"), 5.37 (1H, brs,
6"-OH), 5.08 (1H, brs, 4”-OH), 4.97 (1H, brs, 3"-OH),
429 (1H, brs, 2"-OH), 3.57 (1H, d, J = 11.5 Hz,
H-6"a), 3.42 (1H, m, H-6"b), 3.21 (1H, brdd, J = 9.0,
8.5 Hz, H-5"), 3.19 (1H, dd, J = 9.0, 8.5, 5.0 Hz,
H-3"), 3.09 (1H, ddd, J = 9.0, 8.5, 5.0 Hz, H-4"), 3.07
(1H, ddd, J = 9.0, 7.6, 5.0 Hz, H-2"); "*C-NMR (100
MHz, DMSO-de) d: 177.9 (C-4), 164.7 (C-7), 161.7
(C-5), 160.4 (C-4"), 156.9 (C-9), 156.7 (C-2), 133.6
(C-3), 131.4 (C-2', C-6'), 121.4 (C-1'), 115.6 (C-3',
C-5"), 104.4 (C-10), 101.3 (C-1"), 99.2 (C-6), 94.1
(C-8), 78.0 (C-5"), 76.9 (C-3"), 74.7 (C-2"), 70.4
(C-4"), 61.3 (C-6"). VL %t 15 sckfiaE —aY,
WO BT 16 249 1L 4518 -3-O-B-D-IHL I 71 5 Bl 4«
AW 17: K AR ESI-MS m/z: 599.0 [M—
HJ (18), 623.1 [M+Na]" (16). 'H-NMR (400 MHz,
DMSO-ds) d: 12.54 (1H, s, 5-OH), 9.00~10.00 (3H,
brs, 3X-OH), 7.35 (1H, d, J = 2.0 Hz, H-2'), 7.32 (1H,
dd, J = 8.0, 2.0 Hz, H-6"), 6.96 (2H, brs, H-2"", 6""),
6.90 (1H, d, J = 8.0 Hz, H-5'), 6.40 (1H, d, J=2.0 Hz,
H-8), 6.21 (1H, d, J = 2.0 Hz, H-6), 5.51 (1H, d, J =
1.5 Hz, H-1"), 5.48 (1H, dd, J = 3.1, 1.5 Hz, H-2"),
5.14 (1H, brs, 4”-OH), 3.78 (1H, dd, J = 8.8, 3.1 Hz,
H-3"), 3.53 (1H, brs, 3"-OH), 3.28 (1H, dd, J = 9.0,
8.8 Hz, H-4"), 3.25 (1H, dd, J = 9.0, 5.8 Hz, H-5"),
0.93 (3H, d, J= 5.8 Hz, H-6"); "*C-NMR (100 MHz,
DMSO-ds) 6: 177.9 (C-4), 165.4 (C-7"), 164.8 (C-7),
161.7 (C-5), 157.8 (C-2), 156.9 (C-9), 149.0 (C-4),

145.9 (C-3", 5'), 145.7 (C-3), 139.0 (C-4""), 133.8
(C-3), 121.6 (C-6"), 121.0 (C-1"), 119.7 (C-1""), 116.1
(C-2"), 116.0 (C-5"), 109.3 (C-2"", 6""), 104.5 (C-10),
99.3 (C-1"), 98.8 (C-6), 94.2 (C-8), 72.2 (C-2"), 72.1
(C-4"), 71.2 (C-5"), 69.0 (C-3"), 18.0 (C-6"). LA L%k
5 SCHkARE 3, st 17 Sy 27-0-3%
IR et .

&) 18: SR A ESI-MS m/z: 301.0 [M—
H] (11), 303.1 [M+H]" (12). 'H-NMR (400 MHz,
DMSO-dg) 6: 12.50 (1H, s, 5-OH), 10.81 (1H, brs,
3-OH), 9.59 (1H, brs, 3'-OH), 9.35 (1H, brs, 2'-OH), 7.68
(1H, d, J = 2.1 Hz, H-2), 7.54 (1H, dd, J = 8.5, 2.1 Hz,
H-6'), 6.88 (1H, d, J= 8.5 Hz, H-5"), 6.41 (1H, d, J=2.0
Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6). L. F¥ 5
BRIRIE 30, M etk A 18 il %

&4 19: $EAR A ESI-MS m/z: 615.0 [M—
H] (42), 617.1 [M+H]" (5), 639.1 [M+Na]" (35).
'H-NMR (400 MHz, DMSO-dg) 6: 12.58 (1H, s,
5-OH), 10.85 (1H, brs, -OH), 9.77 (1H, brs, -OH),
9.26 (1H, brs, -OH), 7.61 (1H, dd, J = 8.4, 2.2 Hz,
H-6), 7.54 (1H, d, J = 2.2 Hz, H-2"), 7.04 (2H, s,
H-2"", 6", 6.85 (1H, d, J = 8.4 Hz, H-5"), 6.38 (1H, d,
J =2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6), 5.80
(1H, d, J = 8.4 Hz, H-1"), 5.43 (1H, brs, 6"-OH), 5.23
(1H, brs, 4"-OH), 4.99 (1H, dd, J = 9.4, 8.4 Hz, H-2"),
438 (1H, brs, 3"-OH), 3.64 (1H, d, J = 11.2 Hz,
H-6"a), 3.53 (1H, dd, J = 11.2, 5.2 Hz, H-6"b), 3.44
(1H, dd, J = 9.4, 8.5 Hz, H-3"), 3.37 (1H, dd, J = 9.4,
8.5 Hz, H-5"), 3.25 (1H, dd, J = 9.4, 8.5 Hz, H-4");
BC-NMR (100 MHz, DMSO-dq) &: 177.5 (C-4), 165.5
(C-7"), 164.6 (C-7), 161.7 (C-5), 156.7 (C-2, 9),
149.1 (C-4"), 145.9 (C-3", 5"), 145.4 (C-3"), 138.8
(C-4""), 133.1 (C-3), 122.4 (C-6"), 121.4 (C-1"), 120.1
(C-1"), 116.4 (C-5"), 115.7 (C-2'), 109.4 (C-2"", 6",
104.4 (C-10), 99.1 (C-6), 98.7 (C-1"), 93.9 (C-8), 78.3
(C-3"), 74.8 (C-5"), 74.6 (C-2"), 70.6 (C-4"), 61.3
(C-6") Lh E¥d 5 3cmvitoE — 80, et s
W19 h 2"-O-FB T IR AL Rl HUR 1

&4 20: #E(OK K ESI-MS m/z: 463.0 [M—
H] (13), 487.1 [M+Na]" (31). 'H-NMR (400 MHz,
DMSO-dg) d: 12.69 (1H, s, 5-OH), 10.75 (1H, brs,
OH), 9.25 (3H, brs, 3X-OH), 6.89 (2H, s, H-2', 6"),
6.37 (1H, d, J= 2.0 Hz, H-8), 6.20 (1H, d, J= 2.0 Hz,
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H-6), 5.20 (1H, d, J = 1.6 Hz, H-1"), 4.97 (1H, brs,
4"-OH), 4.75 (1H, brs, 3"-OH), 4.65 (1H, brs, 2"-OH),
3.99 (1H, dd, J = 3.1, 1.6 Hz, H-2"), 3.56 (1H, dd, J =
9.3, 3.1 Hz, H-3"), 3.36 (1H, dq, J = 9.4, 6.2 Hz,
H-5"), 3.16 (1H, t, J = 9.4 Hz, H-4"), 0.85 (3H, d, J =
6.4 Hz, H-6"); C-NMR (100 MHz, DMSO-dj) §:
178.2 (C-4), 164.7 (C-7), 161.8 (C-5), 157.9 (C-9),
156.9 (C-2), 1462 (C-2', 6"), 136.9 (C-4"), 134.7
(C-3), 120.1 (C-1"), 108.4 (C-3', 5), 104.5 (C-10),
102.4 (C-1"), 99.1 (C-6), 94.0 (C-8), 71.7 (C-4"), 71.0
(C-3"), 70.8 (C-2"), 70.5 (C-5"), 18.0 (C-6"). LA L%k
i 5 SCHRARE Y, MO RS 20 T

th&Y) 21: #EOK R ESI-MS m/z: 319.0 [M—
H] (66), 321.1 [M+H]" (26), 343.1 [M+Na]" (25).
'H-NMR (400 MHz, DMSO-dg) d: 7.29 (1H, s, H-7),
6.00~8.00 (3H, brs, 3 X-OH), 4.40 (1H, dd, J = 7.8,
1.7 Hz, H-9), 4.09 (2H, q, J = 7.1 Hz, -CH,-CHj3), 2.98
(1H, dd, J = 18.7, 7.8 Hz, H-10a), 2.45 (1H, dd, J =
18.7 Hz, J = 1.7 Hz, H-10b), 1.18 (3H, t, J = 7.2 Hz,
-CH,-CH;3); “C-NMR (100 MHz, DMSO-dq) d: 193.5
(C-11), 172.5 (C-12), 160.6 (C-8), 150.2 (C-6), 146.2
(C-2), 1442 (C-4), 140.9 (C-5), 139.0 (C-3), 115.3
(C-3a), 113.3 (C-7a), 108.5 (C-7), 61.1 (-CH,-CH3),
412 (C-9), 37.5 (C-10), 14.3 (-CH,-CH3). LI F¥i
5k 5, s A 21 IR
Ty R LT o

G 22: KA ESI-MS m/z: 247.0 [M—
H] (2). 'H-NMR (400 MHz, DMSO-d) 6: 7.29 (1H,
s, H-7), 3.18 (2H, d, J = 3.6 Hz, H-9), 2.52 (2H, d,
J=3.6 Hz, H-10); "*C-NMR (100 MHz, DMSO-d¢) 6:
196.0 (C-11), 161.0 (C-8), 149.8 (C-6), 145.4 (C-2),
144.7 (C-4), 141.9 (C-5), 140.9 (C-3), 115.9 (C-3a),
113.5 (C-7a), 108.4 (C-7), 33.5 (C-10), 24.3 (C-9). LI
RS Sk — S, s e 22
IR AR o

&) 23: WAk AR; ESI-MS m/z: 639 [M—
H] (15), 641 [M+H]" (31), 663 [M+Na]" (50).
'H-NMR (400 MHz, DMSO-de) &: 12.62 (1H, s,
5-OH), 6.07 (1H, d, J= 1.9 Hz, H-6), 6.31 (1H, d, J =
1.9 Hz, H-8), 7.52 (1H, d, J = 2.0 Hz, H-2), 6.81 (1H,
d, J = 8.4 Hz, H-5"), 7.67 (1H, dd, J = 8.4, 2.0 Hz,
H-6"), 5.39 (1H, d, J = 7.7 Hz, H-1"), 7.20 (1H, brs,
H-2"), 6.77 (1H, d, J = 8.1 Hz, H-5""), 6.92 (1H, brd,

J = 8.1 Hz, H-6""), 7.37 (1H, d, J = 15.7 Hz, H-7""),
6.25 (1H, d, J = 15.7 Hz, H-8""), 3.40~4.70 (5H, m,
H-2"~6"), 3.80 (3H, s, 3""-OCH3); C-NMR (100
MHz, DMSO-d) d: 177.7 (C-4), 166.7 (C-9""), 161.6
(C-5), 156.8 (C-9), 156.4 (C-2), 149.8 (C-4""), 149.1
(C-4"), 148.3 (C-3""), 145.6 (C-7""), 145.4 (C-3"),
133.8 (C-3), 125.9 (C-1""), 123.6 (C-6""), 122.4 (C-6"),
121.4 (C-1"), 116.3 (C-2'), 115.9 (C-5"), 115.7 (C-5"),
1143 (C-8"), 111.4 (C-2"), 103.7 (C-10), 102.2
(C-1"), 99.4 (C-6), 94.1 (C-8), 73.4 (C-5"), 73.3
(C-3"), 71.5 (C-2"), 68.8 (C-4"), 63.6 (C-6"), 56.1
(-OCH3)o Lh_E¥cdfe 5 SCikaf i — 500, etk
HW 23 Il Hz 25-3-0-(6"-0- [ 30 3R 1 55 -B-D-nit:
W~ S

&Y 24: BEEFAR; EI-MS m/z: 308.1 [M]

(52), 264.1 (100), 247.2 (36), 205.2 (28). 'H-NMR

(400 MHz, DMSO-ds) d: 11.60 (1H, s, =N-H), 8.85

(1H, s, H-4), 8.43 (1H, d, J = 7.9 Hz, H-5), 7.35 (1H,

dd, J=17.9, 7.5 Hz, H-6), 7.65 (1H, dd, J = 8.3, 7.5

Hz, H-7), 7.82 (1H, d, J = 8.3 Hz, H-8), 7.43 (1H, d,

J=3.1 Hz, H-3"), 6.63 (1H, d, J = 3.1 Hz, H-4"), 4.69

(2H, s, H-6"); "C-NMR (100 MHz, DMSO-d)

166.9 (C-10), 157.8 (C-5"), 151.7 (C-2'), 141.8 (C-8a),

137.5 (C-3), 132.9 (C-1a), 132.4 (C-1), 130.3 (C-4a),

129.4 (C-7), 122.5 (C-5), 121.4 (C-5a), 121.0 (C-6),

116.2 (C-4), 113.2 (C-8), 111.5 (C-3'), 109.7 (C-4"),

56.4 (C-6"). VXl 5 Scikafas — 2077, ket

HH 24 R
A& 25 FHERAR; BIMS m/z: 302.0 [M]

(100). 'H-NMR (400 MHz, DMSO-dg) J: 7.43 (2H, s,

H-5, 5'); *C-NMR (100 MHz, DMSO-dg) d: 159.8 (C-7,

7", 148.8 (C-4, 4'), 141.4 (C-3, 3), 136.8 (C-2, 2'),

113.0 (C-1, 1), 110.1 (C-5, 5"), 106.9 (C-6, 6'). LA L%k

S ScmkARaE 8, MO 25 AEEAEIR

R
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