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nE I R A AR (5D MR 2-3-0-0-L-MH IR BR 2598 2 -(1—2)-B-D-ML i 8 & HEF (6) . it 25-3-O-B-D- M it 7 45 4 5 -7-O-a-L-
MR R ZEHE S (7D Ll 2R 13-3-0-a-L-ML IR BR 20 55 -(1—2)-B-D-ML R 2 B (8) 1L Z33-3-0-a-L-ML I BR 254 2 -(1-4)-B-D-
MR AR (9). 8-F LM B K -3-O-B-AL M & B (10) . #i Hz 35 -3-0-0-L-FHk PR B 25 i -(1—2)-B-D- Ptk e 2 L k-
7-O-B-D-MEME I A HEE (11D, 5,7,3-=#33-8,4",5- = F &I (12), KRB R-7-O-HH MR F-6"-F I (13). KBE
E-7-O- WA HERRRTT (14) MEXHIHE (15). & Fraaw N g R D H b/ 55 5],

FEA: O, W ROER; S40T; KBREER-7-O-FAHERRT; SFXEHEK

hESES: R284.1 XHAFRRSRD: A XERE: 0253 - 2670(2021)04 - 0937 - 06

DOI: 10.7501/j.issn.0253-2670.2021.04.005

Flavonoids chemical constituents from Achnatherum inebrians

YUAN Xiang® ?, LI Zhen-yuan?, MEI Li-juan?, ZHANG Pei-cheng*

1. State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute of Materia Medica, Chinese Academy
of Medical Sciences and Peking Union Medical College, Beijing 100050, China

2. Qinghai Provincial Key Laboratory of Tibetan Medicine Research, Northwest Institute of Plateau Biology, Chinese Academy of
Sciences, Xining 810008, China

Abstract: Objective To investigate the chemical constitutes from Achnatherum inebrians. Methods The compounds were
isolated and purified by a combination of various chromatographic techniques including HP-20 macroporous resin, ODS MPLC,
Sephadex LH-20, and semi-preparative HPLC. Their structures were identified by spectroscopic data and comparing the spectral data
reported in literature. Results Fifteen compounds were isolated and identified from the ethanol extract of A. inebrians and their
structures were elucidated as isoorientin (1), hyperoside (2), quercetin-3-O-B-D-glucopyranoside (3'—0-3"")quercetin-3-O-p- D-
galactopyranoside (3), 3'-O-methylquercetin-3-O-a-L-rhamnopyranosyl (1—6)-p-D-glucopyranoside (4). isorhamnetin-3-O-o-L-
rhamnopyranosyl (1—2)-p-D-glycopyranoside (5), quercetin-3-O-a-L-rhamnopyranosyl (1—2)-f-D-glucopyranoside (6), quercetin-
3-O-B-D-glucopyranoside-7-O-a-L-rhamnopyranoside (7), kaempferol 3-O-a-L-rhamnopyranosyl (1—2)-p-D-glucopyranoside (8),
kaempferol 3-O-a-L-rhamnopyranosyl (1—4)-B-D-glucopyranoside (9), 8-methoxyquercetin 3-O-B-glucoside (10), quercetin-3-O-a-
L-rhamnopyranosyl(1—2)-B-D-galactopyranoside-7-O-B-D-glucopyranoside (11), 5,7,3'-trihydroxy-8,4',5"-trimethoxyflavone (12),
luteolin-7-O-glucuronide-6"-methyl ester (13), luteolin-7-O-glucuronide (14) and chrysoeriol (15). Conclusion All compounds are
isolated from this plant for the first time.
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% 555 Achnatherum inebrians (Hance) Keng. N
ARAFTL B8 Achnatherum Beauv. % 442 AR
Yo MR RE R RS . BREREL. T JRI4E,
e EH AL R LA PR . S EAARE) 2
AT HEE. Hl. B, AFES, 24T
K 1700~4200 m A Rl B i
L. BESERET M2, BAHEMN
1R TR TR IFRT IR 2 AN P Y
BT HA IR RN s, B
B E AR A 2 R P S B H A
USRS R SRS AE YRR O T E A M
TERA TR, 70 KIEN HE, AsL5
Xof W B B 2 WS R AUV Hh AR 2 B AT R G T
A2 il EUNEI SN 15 DR
WEY, RN FL R (isoorientin, 1), 4224k
H Chyperoside, 2). #if J¢ 2 -3-O-B-D- ik Wi ] %) B
H -(3'>0-3")- i [ 3 30 -O-B-D- W 1 2= FL 4
[quercetin-3-O-B-D-glucopyranoside  (3'—0-3"")-
quercetin-3-O-B-D-galactopyranoside, 3] 30 -F %3
1t e 2% -3-0-0i-L- L WRg B 2= 4 22 -(1—6)-B-D- Mt IR 7]
HIFHEF [3'-O-methylquercetin-3-O-a-L-thamnopyranosyl
(1—6)-B-D-glucopyranoside, 4]+ R ZHR-3-0-0-L-
e R 2= B B -(1-2)-p-D- WL WA & OBE T
[isorhamnetin-3-O-a-L-rhamnopyranosyl-(1—2)-3-D-
glycopyranoside, 5], it & % -3-O-o-L- Mt i 5 25 4
HE -(152)-B-D- Mt W ] %) FE 1F [quercetin-3-0-a-L-
rhamnopyranosyl (1—2)-B-D-glucopyranoside, 6]
i B 25 -3-O-B-D- Mk IR 9] 225 W 5= - 7- O-01-L- LG B, 247
t  (  quercetin-3-O-B-D-glucopyranoside-7-O-a-L-
rhamnopyranoside, 7). L4 8)-3-O-o-L-Mt e B 2= 4%
£ -(1-2)-B-D- Wt W i %] B # [kaempferol 3-O-
a-L-rhamnopyranosyl (1—2)-p-D-glucopyranoside ,
8] L ZEM-3-0-0-L-MHk R B 254 E-(1—4)-B-D-ME I
% % BE 1 [kaempferol 3-O-o-L-rhamnopyranosyl
(1—4)-B-D-glucopyranoside, 9]. 8-F 4 Mt 7 &= -3-
O-B- Mt W & %) B 7 ( 8-methoxyquercetin-3-O-p-
glucoside, 10). i} JZ 28 -3-O-a-L- Mk i 5 2= % K -
(1-2)-B-D- Mt 1 - FL W F - 7-O-B-D- Wik W 1 7 % 17
[quercetin-3-0-a-L-rhamnopyranosyl-(1—2)-3-D-
galactopyranoside-7-O-f-D-glucopyranoside , 11]
5,730 - = ¥2 568,40 S0 - = W S FE 5 R (5,7,30 -
trihydroxy-8,41 ,50 -trimethoxyflavone, 12). AJRH
R - 7-0- H Ow OB BBKRHEF -00-F I

(luteolin-7-O-glucuronide- 60 I -methyl ester, 13). A&
BOE K -7-0- O & O OB R
( luteolin-7-O-glucuronide , 14 ) Fl 4 £ & 38 &
(chrysoeriol, 15). FrH WG NE IR MNZAEY)
H o B 2
1 NESHH

Bruker AVANCE 1II 500 B REILIRAC (3£
Bruker-Biospin A 7] ); Agilent 1100 LC/MSD TOF
RS HE RS (S Agilent 4] ); Agilent 1260
RIS RO A (3£ Agilent /A 7]); Shimadzu
LC-6AD Rt % AR B E (. (HA Shimadzu 2
H]); YMC ODS-A Cys #il#54% (250 mm X 10 mm,
5um, HA YMC A7]); Sephadex LH-20 7 5 #i ¢
R GEIEEl (3 Pharmacia Fine Chemicals 2 &) );
MCI ik (HAR =3RS,

WL RT 2018 4F 8 HREHEA RN
X, &b R B v b e R AR AT 5T B M T A T
T TE NRARL S L BBV S B Achnatherum
inebrians (Hance) Keng. .
2 RERSESE

H4 B 1R B A RO A (45 kgD, SRIG 48 80%
RIS (3X2h), BHE 118, BIRE (&)
3.2kg). BELKSEG, WA MBEMER L
FEAEL . FTAS/KERAL (1.5 kg) MK 38, _EAE HP-20
RAWRE, 18 CEEBER TN (0 20%. 50%-
70%-~ 95%), 1320 M5 Fr. A~T. Fr. H (12.6
g) ffiH ODS H EAE %> &, HEE-/K (0 10~
10 2 0) BEFEVEML, 24 HPLC Mr)a &3, L3RG
12 M4 (Fr. HI~HI12). Fr. H9 (200 mg) 4
Sephadex LH-20 %A (il (0~50% £ BEVE U
Velii )y pre-HPLC (25%H WD 7 B EMLA
¥1(12mg). 3 (16 mg). 10 (9 mg) F1 12 (7 mg).
Fr. H5 (79 mg) %4 Sephadex LH-20 &AL (01
(10%~50% CBEER IR BEGE L) 33L& 2 (25
mg) A1 14 (30 mg). Fr. H2 (153 mg) % Sephadex
LH-20 BERAETE (0~50% LB WU L Vet ) <
pre-HPLC (18%HEE) 7B/ 2LEY 4 (5 mg).
5 (17mg). 6 (6mg). 8 (8 mg) 19 (19 mg).
Fr. K (7.8 g) 4 Sephadex LH-20 BEfHE (i (0~
90% LBEVETRBL BE VR 7 B3 3R1F 30 MR
(Fr. K1~K30), Fr. K5 (18 mg) £ pre-HPLC (21%
R 7B EEY 7 (6 mg). Fr. K9 (156 mg)
2 Sephadex LH-20 % I bt €243 (25% £ B4 e it )
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SELEY 11 (26 mg) 113 (15 mg). Fr. K17 (60
mg) 4 pre-HPLC (28%HEL) 4B EIMLAY) 15
(11 mg)s

3 GHEE

a1 HETEMA; ESI-MS m/z: 449
[M+H]", 773N CiH0011; 'H-NMR (500 MHz,
methanol-ds) §: 7.34 (2H, overlapped, H-60 , 20 ),
6.86 (1H, d, J= 8.0 Hz, H-30 ), 6.51 (1H, s, H-3), 6.45
(1H, s, H-8), 4.84 (1H, overlapped, H-10 ), 4.13 (1H,
t, J = 9.0 Hz, H-20 ), 3.83 (1H, d, J = 12.0 Hz,
H-6l b), 3.69 (1H, dd, J = 12.0, 5.0 Hz, H-6] a), 3.43
(2H, overlapped, H-40 , 50 ), 3.37 (1H, m, H-30 );
BC-NMR (125 MHz, methanol-ds) 6: 184.1 (C-4),
166.3 (C-2), 164.9 (C-7), 162.1 (C-5), 158.7 (C-9),
151.1 (C-40), 147.1 (C-30), 123.5 (C-10), 120.3
(C-60 ), 116.8 (C-20), 114.1 (C-50), 109.2 (C-6),
105.2 (C-3), 103.9 (C-10), 95.1 (C-8), 82.7 (C-50),
80.1 (C-30 ), 75.3 (C-10 ), 72.5 (C-211 ), 71.8 (C-4l ),
62.9 (C-60 )o LA H¥s 5 Sk iy kA — 509,
WS ELEY 1 N ROEER,

&Y 2: B OB [SE5-FEECL © D] ESI-MS
miz: 465 [M+ H]", 4 F A C2iH2012; 'H-NMR
(500 MHz, DMSO-ds) d: 12.66 (1H, s, 5-OH), 10.86
(1H, s, 7-OH), 9.77 (1H, s, 40 -OH), 9.19 (1H, s,
30 -OH), 7.68 (1H, dd, J = 8.5, 2.0 Hz, H-6l ), 7.53
(1H, d, J = 2.0 Hz, H-21 ), 6.82 (1H, d, J = 8.5 Hz,
H-50 ), 6.41 (1H, d, J=2.0 Hz, H-6), 6.21 (1H, d, J =
2.0 Hz, H-8), 5.39 (1H, d, J = 8.0 Hz, H-10 ), 5.17
(1H, d, J = 4.5 Hz, 40 -OH), 4.90 (1H, d, J = 5.5 Hz,
20 -OH), 4.47 (2H, m, 30 , 60 -OH), 3.65 (1H, m,
H-6l b), 3.57 (1H, m, H-60 a), 3.46 (1H, m, H-51 ),
3.36 (1H, m, H-40 ), 3.33 (1H, m, H-21 ), 3.28 (1H,
m, H-30 ); *C-NMR (125 MHz, DMSO-ds) J: 177.5
(C-4), 164.2 (C-7), 161.3 (C-5), 156.3 (C-9), 156.3
(C-2), 148.5 (C-41 ), 144.9 (C-31 ), 133.5 (C-3), 122.1
(C-60 ), 121.1 (C-10), 116.0 (C-50 ), 115.2 (C-20 ),
104.0 (C-10), 101.8 (C-10), 98.7 (C-6), 93.6 (C-8),
75.9 (C-50), 73.2 (C-30 ), 71.2 (C-21 ), 68.0 (C-40 ),
60.2 (C-60 )o LA H¥s 5 ko S A — 5, i
WEEY) 2 NE LT

& 3: tREIERM AR, ESI-MS m/z: 911
[M+H], 45 F3 A CoH33003; 'H-NMR (500 MHz,
methanol-ds) J: 7.81 (1H, d, J=2.0 Hz, H-20 0 [1),

7.67 (1H, d, J = 2.0 Hz, H-2 ), 7.55 (1H, dd, J = 8.5,
2.0 Hz, H-50), 7.53 (1H, dd, J = 8.5, 2.0 Hz,
H-50010), 6.83 (1H, d, J=8.5 Hz, H-61 1 [ ), 6.81
(1H, d, J = 8.5 Hz, H-6l ), 6.35 (2H, m, H-8, 80 11 ),
6.15 (2H, s, H-6, 601 1), 522 (1H, d, J = 7.5 Hz,
H-100010),513(1H,d,J=75Hz H-1100010),
3.81 (1H,d,J=3.0Hz, H40 00 010),3.78 (1H, t, J
=90Hz H2000010),3.68 (1H, dd, J = 12.0, 2.0
Hz, H-6b0 10010 ), 3.60 (1H, dd, J = 11.0, 6.0 Hz,
H-6al 10010), 355~3.50 3H, m, H-6b0 0 01,
200000,500000), 345 (2H, m, H-6al 101,
20000 ),3.39(1H,t,J=9.0Hz HA410010),3.31
(1H, t, J = 9.0 Hz, H300010), 3.19 (I1H, m,
H-500010); '3C- NMR (125 MHz, methanol-ds) J:
179.5 (C-4"), 179.5 (C-4), 166.0 (C-7), 166.0 (C-7"),
163.1 (C-5"), 163.0 (C-5), 159.0 (C-2), 158.7 (C-2"),
158.5 (C-9"), 158.4 (C-9), 150.0 (C-4""), 149.8 (C-4"),
145.9 (C-3"), 145.8 (C-3"""), 135.7 (C-3"), 135.6 (C-3),
1232 (C-6"), 123.0 (C-6'), 122.9 (C-1'), 1228
(C-1"), 117.8 (C-2"), 117.5 (C-2'), 116.1 (C-5"),
116.0 (C-5""), 105.7 (C-10), 105.6 (C-10"), 105.4
(C-1"""), 104.2 (C-1""), 99.9 (C-6, 6""), 94.7 (C-8, 8"),
78.4 (C-5""), 78.1 (C-3""), 772 (C-5""), 75.7
(C-2""), 75.1 (C-3""), 73.2 (C-2""), 71.2 (C-4""),
70.0 (C-4"""), 62.5 (C-6""), 61.9 (C-6"""). LL_L%Hf
5ikaE A -0, WS e AT 3 M =R
-3-0-B-D- Wt W H & OBE E -G'—0-3")- M B &R
-30 -O-B-D-Mt Mg - FLpEF o

WEY 4. WETERM A, ESI-MS m/z: 625
[M+H]", 437 30N CasH32016: 'H-NMR (500 MHz,
methanol-ds) J: 8.05 (1H, d, J = 2.0 Hz, H-20 ), 7.46
(1H, dd, J = 8.5, 2.0 Hz, H-6l ), 6.85 (1H, d, J = 8.5
Hz, H-50 ), 6.33 (1H, s, H-8), 6.11 (1H, d, J=2.0 Hz,
H-6), 5.83 (1H, d, J= 8.0 Hz, H-10 ), 5.10 (1H, d, J =
1.0 Hz, H-10 ), 0.79 (3H, d, J= 6.5 Hz, H-61 [ [ );
BC-NMR (125 MHz, methanol-ds) 6: 179.3 (C-4),
165.6 (C-7), 163.2 (C-5), 158.3 (C-2), 158.1 (C-9),
150.5 (C-30), 1484 (C-41), 1344 (C-3), 1233
(C-6l ), 123.1 (C-10), 115.9 (C-50), 114.6 (C-20 ),
106.0 (C-10), 102.5 (C-10), 100.1 (C-10010), 99.6
(C-6), 94.5 (C-8), 77.9 (C-30), 77.1 (C-50), 75.6
(C20), 739 (C-4100), 724 (C401), 723
(C-30010), 70.6 (C-2000), 69.8 (C-5001), 68.3
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(C-6l ), 57.1 ((OCH3), 17.4 (C-61 1 0). LA E#FIES
SRR IE A ), WA 4 O 30 -
FEM R 2R -3-0-a-L- ML IR BRL 25 B 2 -(1—6)-B-D- Mt i
2R

& 5. HETERMA, ESI-MS m/z: 625
[M+H]", 73 72N CasH32016: 'H-NMR (500 MHz,
methanol-ds) §: 7.93 (1H, d, J = 2.0 Hz, H-20 ), 7.49
(1H, dd, J = 8.5, 2.0 Hz, H-61 ), 6.85 (1H, d, J = 8.5
Hz, H-50 ), 6.32 (1H, s, H-8), 6.12 (1H, d, J = 2.0 Hz,
H-6), 5.85 (1H, d, J= 8.0 Hz, H-10 ), 5.11 (1H, d, J =
1.0 Hz, H-10 ), 0.81 (3H, d, J = 6.5 Hz, H-60 1 1 );
BC-NMR (125 MHz, methanol-ds) 6: 179.3 (C-4),
165.7 (C-7), 163.2 (C-5), 158.4 (C-2), 158.2 (C-9),
150.6 (C-30), 1483 (C-41), 1343 (C-3), 123.4
(C-60), 123.3 (C-10), 117.7 (C-50 ), 116.0 (C-20 ),
114.4 (C-10), 102.8 (C-1001), 100.1 (C-10), 99.7
(C-6), 94.5 (C-8), 80.3 (C-20 ), 78.8 (C-30), 78.4
(C-50), 739 (C-40010), 724 (C30010), 723
(C2000), 71.8 (C-401), 699 (C-50010), 62.4
(C-6l ), 56.9 (-OCH3), 17.4 (C-61 1 0). LA L#FIES
SCHRIROE AU, BEEEAY) 5 R REE-
3-0-0-L-ME SR 2= 55-(1—2)-B-D-ML i 7 AT BE

tE6: HETEHMA, ESI-MS m/z: 611
[M+H]", 73 73N Ca7H30016; 'H-NMR (500 MHz,
methanol-ds) §: 7.62 (1H, d, J = 2.0 Hz, H-20 ), 7.59
(1H, dd, J = 8.5, 2.0 Hz, H-6l ), 6.83 (1H, d, J = 8.5
Hz, H-50 ), 6.36 (1H, s, H-8), 6.17 (1H, d, J= 2.0 Hz,
H-6), 5.06 (1H, d, J = 7.5 Hz, H-11 ), 447 (1H, d, J =
1.0 Hz, H-1000), 3.76 (1H, dd, J = 11.0, 1.0 Hz,
H-6 b), 3.59 (1H, m, H-21 1 [ ), 3.50 (1H, dd, J =
9.5, 3.0 Hz, H-31 0 0), 1.08 (3H, d, J = 6.5 Hz,
H-60010); BC-NMR (125 MHz, methanol-ds) §:
179.4 (C-4), 166.1 (C-7), 163.0 (C-5), 159.3 (C-9),
158.5 (C-2), 149.8 (C-41 ), 145.8 (C-30 ), 135.6 (C-3),
123.5 (C-60 ), 123.1 (C-10), 117.7 (C-20), 116.0
(C-50), 1057 (C-10), 104.7 (C-101), 102.4
(C-10 010 ), 99.9 (C-6), 94.8 (C-8), 78.1 (C-30 ), 77.2
(C-50), 757 (C-20), 739 (C-40010), 722
(C3000), 721 (C2000), 714 (C-40), 69.7
(C-50010),685(C-60),17.9(C-60 010 ). PLE%HE
5irfoE A, S A Y 6 iR
-3-0-a-L-ME I R ZERE3E-(1—-2)- B-D-MH e 1 47 B

a7 HETERM AR, ESI-MS m/z: 611

[M+H]", 773N CrH30016; "H-NMR (500 MHz,
methanol-ds) J: 7.66 (1H, d, J = 2.0 Hz, H-20 ), 7.53
(1H, dd, J = 8.5, 2.0 Hz, H-6l ), 6.82 (1H, d, J = 8.5
Hz, H-50 ), 6.31 (1H, s, H-8), 6.10 (1H, d, J= 2.0 Hz,
H-6), 5.72 (1H, d, J = 7.5 Hz, H-10 ), 5.16 (1H, d, J =
10 Hz, H-10010), 087 (3H, d, J = 6.5 Hz
H-60010); C-NMR (125 MHz, methanol-ds) J:
179.4 (C-4), 165.7 (C-7), 163.1 (C-5), 158.3 (C-9),
158.1 (C-2), 149.6 (C-41 ), 145.9 (C-31 ), 134.6 (C-3),
123.3 (C-60 ), 123.0 (C-10), 117.3 (C-20), 116.1
(C-50), 105.9 (C-10), 102.6 (C-10010), 100.8
(C-10'), 99.6 (C-6), 94.4 (C-8), 77.5 (C-30), 77.1
(C-50), 757 (C-20), 740 (C-41010), 724
(C-3000), 723 (C20010), 709 (C-50010), 69.8
(C-4l0 ), 62.0 (C-60 ), 17.3 (C-60 11 ). DL EXHE 5
kR IE R A S, WS E ) T AR R
-3-O-B-D-IH 1 4] 22 1 JiE - 7-O-0-L-MHE I BRL 2 Y

a8 HEOTEMA, ESI-MS m/z: 595
[M+H]*, 773N C7H30015; "H-NMR (500 MHz,
methanol-d,) J: 8.03 (2H, d, J = 8.5 Hz, H-2[ , 6l ),
6.84 (2H, d, J = 8.5 Hz, H-30 , 50 ), 6.33 (1H, d, J =
2.0 Hz, H-8), 6.12 (1H, d, J = 2.0 Hz, H-6), 5.67 (1H,
d, J = 7.5 Hz, H-10), 5.16 (I1H, d, J = 1.0 Hz,
H-1000), 3.97 (1H, m, H-51 00 ), 3.94 (1H, m,
H-20010),3.90 (1H, dd, J=9.5, 7.5 Hz, H-30 0 1),
3.78 (1H, m, H-6 a), 3.72 (1H, dd, J = 9.5, 3.0 Hz,
H-30), 3.66 (1H, dd, J = 9.5, 3.0 Hz, H-20 ), 3.59
(1H, m, H-41 ), 3.54 (1H, m, H-50 ), 3.45 (1H, t, J =
6.0 Hz, H-40 0 1), 3.29 (1H, m, H-60 b), 0.88 (1H, d,
J = 65 Hz, H60010); BC-NMR (125 MHz,
methanol-ds) J: 179.5 (C-4), 165.6 (C-7), 163.2 (C-5),
161.3 (C-40 ), 158.4 (C-9), 158.4 (C-2), 134.4 (C-3),
132.2 (C-21 , 60 ), 123.0 (C-10), 116.1 (C-30 , 50 ),
105.9 (C-10), 102.6 (C-10 01 1), 100.6 (C-10), 99.6
(C-6), 94.5 (C-8), 79.6 (C-20), 77.0 (C-30), 75.8
(C-50), 74.0 (C-40010), 724 (C20010), 72.3
(C-3000), 708 (C-40), 69.8 (C-5001), 622
(C-60 ), 17.2 (C-60 0 0 ). LA A5 SClkiaE i 5
A=), WS A 8 LI AE-3- O-0-L-MLH
B 2SI - (152)-B-D- N Wt 61 26 B Y

EM9: HOTEMA, ESI-MS m/z: 595
[M+H]*, 773N C7H30015; "H-NMR (500 MHz,
methanol-ds) 8: 8.01 (2H, d, J = 8.5 Hz, H-20 , 60 ),
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6.85 (2H, d, J = 8.5 Hz, H-30 , 50 ), 6.34 (1H, d, J =
2.0 Hz, H-8), 6.14 (1H, d, J = 2.0 Hz, H-6), 5.71 (1H,
d, J = 7.5 Hz, H-10 ), 5.18 (1H, d, J = 1.0 Hz,
H-1000), 090 (1H, d, J = 6.5 Hz, H-60 0 0 );
BC-NMR (125 MHz, methanol-ds) §: 179.4 (C-4),
165.6 (C-7), 163.2 (C-5), 161.3 (C-41 ), 158.5 (C-9),
158.4 (C-2), 134.4 (C-3), 132.1 (C-20, 60 ), 123.1
(C-10), 116.1 (C-30, 50), 106.0 (C-10), 102.6
(C-10010), 1002 (C-10), 99.7 (C-6), 94.5 (C-8),
80.1 (C-40), 78.9 (C-51), 78.4 (C-30), 74.0
(C-4000), 724 (C20010), 723 (C3000), 71.8
(C20), 699 (C-5000), 626 (C-60), 175
(C-60 00 ). PLEHEES Ol iE Fe A — U,
BEAEY 9 il W) -3-0-0-L- ML 5 25 B 2k
~(1—4)-B-D- MLk e i 267 4 5

WEW 10: HEOTEEA K, ESI-MS m/z: 495
[M+H]", 773 H C2H013; 'H-NMR (500 MHz,
methanol-ds) 6: 7.87 (1H, d, J = 2.0 Hz, H-20 ), 7.64
(1H, dd, J = 8.5, 2.0 Hz, H-61 ), 6.84 (1H, d, J = 8.5
Hz, H-50 ), 6.20 (1H, s, H-6), 5.16 (1H, d, J = 7.5 Hz,
H-10 ), 3.86 (3H, s, -OCH3), 4.17 (1H, m, H-6 b),
3.78 (1H, m, H-60 a), 3.40~3.75 (5H, m, sugar-H);
BC-NMR (125 MHz, methanol-ds) J: 178.4 (C-4),
164.7 (C-7), 158.6 (C-2), 158.0 (C-5), 150.3 (C-9),
148.5 (C-41 ), 145.9 (C-30 ), 135.7 (C-3), 129.1 (C-8),
123.0 (C-60 ), 122.9 (C-10), 117.7 (C-50), 116.2
(C-21), 105.3 (C-10), 100.1 (C-10 ), 97.5 (C-6), 77.2
(C-30 ), 75.1 (C-50 ), 73.2 (C-20 ), 70.0 (C-41 ), 62.0
(-OCH3), 61.9 (C-60 ). L EHfls 5 5CoR B T A —
H, WS EAEY) 10 8- FH A K 3-3-0-B-
EL s 7 22 B Y

a1 WETERHK AR, ESI-MS m/z: 773
[M+H]", 7+ F3A C33HaO021; 'H-NMR (500 MHz,
DMSO-ds) 8: 12.67 (1H, s, 5-OH), 7.61 (1H, dd, J =
8.5, 2.0 Hz, H-60 ), 7.56 (1H, d, J = 2.0 Hz, H-20 ),
6.85 (1H, d, J = 8.5 Hz, H-50 ), 6.76 (1H, d, J = 2.0
Hz, H-8), 6.43 (1H, d, J = 2.0 Hz, H-6), 5.66 (1H, d, J
= 7.5Hz, H-10 ), 5.09 (2H, m, H-10 0 0, 10 0 ), 0.76
(1H,d, J=6.5Hz H-601 11 ); C-NMR (125 MHz,
DMSO-ds) &: 177.5 (C-4), 162.8 (C-7), 160.9 (C-5),
156.9 (C-2), 156.0 (C-9), 148.6 (C-41 ), 144.9 (C-30 ),
1332 (C-3), 121.8 (C-60 ), 121.1 (C-10), 116.3
(C-s0), 1151 (C-20), 1057 (C-10), 100.5

(C-10010), 99.7 (C-10 1), 99.4 (C-6), 98.3 (C-10 ),
943 (C-8), 77.7 (C-3110), 77.4 (C-5010), 77.2
(C-50), 77.2 (C-20'), 76.4 (C-30), 73.1 (C-20 1),
719 (C-4100), 70.7 (C2000), 70.6 (C-3101),
70.3 (C-40 0), 69.6 (C-50010), 68.3 (C-41), 61.0
(C-60 1), 60.6 (C-6 ), 17.3 (C-61 1 1). LA E¥HES
CHRIOE AU, WSS 1 AR
-3-0-a-L-ME G B ZERE5E - (1-2)-B-D-MH IR 2 L b 3
-7-O-B-D- Mt it 58] 2 W 7

WEW12: wEIEEM AR, ESI-MS m/z: 361
[M+H]", T3~ CisHeOs; 'H-NMR (500 MHz,
methanol-ds) J: 7.22 (1H, d, J = 2.0 Hz, H-20 ), 7.18
(1H, d, J = 2.0 Hz, H-60 ), 6.98 (1H, s, H-3), 6.30
(1H, s, H-6), 3.89 (3H, s, 51 -OCH3), 3.96 (3H, s,
41 -OCH3), 3.77 (3H, s, 8-OCH3); *C-NMR (125
MHz, methanol-ds) 5: 181.8 (C-4), 162.8 (C-2), 156.9
(C-7), 155.9 (C-5), 153.4 (C-50 ), 150.6 (C-30 ), 149.6
(C-9), 139.7 (C-41 ), 127.6 (C-8), 125.9 (C-10 ), 107.3
(C-3), 104.6 (C-61 ), 103.6 (C-10), 102.3 (C-21 ), 98.9
(C-6), 612 (8-OCH;), 60.1 (40 -OCH;), 56.1
(501 -OCH3). DA &5 seifdiE A —507, ik
KENEM 12 55,730 -=$3E-8.40 50 -=H &I
B o
WEM13: wETEH AR, ESI-MS m/z: 477
[M+H]", 773N CuH012; "H-NMR (500 MHz,
DMSO-de) 8: 7.23 (1H, dd, J = 8.5, 2.0 Hz, H-6l ),
7.11 (1H, d, J = 2.0 Hz, H-20 ), 6.76 (1H, d, J = 8.5
Hz, H-50 ), 6.83 (1H, s, H-3), 6.76 (1H, d, J= 2.0 Hz,
H-8), 6.66 (1H, d, J = 2.0 Hz, H-6), 4.99 (1H, d, J =
7.5 Hz, H-10 ), 3.30~4.10 (4H, overlapped, H-20 ~
50), 3.54 (3H, s, -OCH3); '3C-NMR (125 MHz,
DMSO-de) 6: 182.0 (C-4), 169.2 (C-6[ ), 164.2 (C-2),
162.5 (C-7), 161.2 (C-5), 157.0 (C-9), 151.3 (C-41 ),
146.8 (C-30), 122.9 (C-10), 118.9 (C-61), 113.1
(C-20 ), 112.2 (C-51 ), 105.6 (C-10), 103.9 (C-3), 99.4
(C-10), 99.1 (C-6), 94.6 (C-8), 75.4 (C-50), 75.2
(C-30 ), 72.7 (C-20 ), 71.3 (C-41 ), 55.8 (-OCH3). LA
R HE S SRR OE AR —E U, WS A 13
HARRER-T-O-H B HEER H-60 1 -H 5.

EY 14: wETETEH AR, ESI-MS m/z: 463
[M+H]", 4T3~ C2His012; 'H-NMR (500 MHz,
DMSO-de) 6: 7.43 (1H, d, J = 2.0 Hz, H-21 ), 7.41
(1H, dd, J = 8.5, 2.0 Hz, H-6l ), 6.88 (1H, d, J = 2.0
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Hz, H-50 ), 6.77 (1H, d, J = 2.0 Hz, H-8), 6.72 (1H, s,
H-3), 6.42 (1H, d, J = 2.0 Hz, H-6), 5.11 (1H, d, J =
7.5 Hz, H-10 ), 3.70 (1H, d, J = 10.0 Hz, H-30 ), 3.14
(1H, overlapped, H-20 ), 3.30 (1H, overlapped,
H-41 ), 3.35 (1H, overlapped, H-50 ); *C-NMR (125
MHz, DMSO-ds) 6: 181.9 (C-4), 172.4 (C-6 ), 164.5
(C-2), 162.9 (C-7), 161.0 (C-5), 157.0 (C-9), 150.2
(C-41 ), 145.9 (C-30), 121.2 (C-10), 119.1 (C-6l ),
116.1 (C-50), 113.5 (C-20), 105.3 (C-10), 103.7
(C-3), 99.6 (C-10), 99.5 (C-6), 94.5 (C-8), 76.3
(C-30), 74.2 (C-50 ), 72.9 (C-20 ), 71.9 (C-41 ). LA E
Bl 5 oCitiE A, SR A Y 14 AR
B R -T-O-76 &) HE IS B AT

&M 15: wEITERR AR, ESI-MS m/z: 301
[M+H]", 273N CiHi1206: 'H-NMR (500 MHz,
DMSO-ds) 6: 7.57 (1H, d, J = 2.0 Hz, H-21 ), 7.56
(1H, dd, J = 8.5, 2.0 Hz, H-6l ), 6.93 (1H, d, J = 2.0
Hz, H-50 ), 6.91 (1H, s, H-3), 6.51 (1H, d, J= 2.0 Hz,
H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 3.89 (3H, s,
-OCH;); "*C-NMR (125 MHz, DMSO-ds) J: 181.8
(C-4), 1642 (C-7), 163.7 (C-2), 161.4 (C-5), 157.3
(C-9), 150.7 (C-30), 148.0 (C-40), 121.5 (C-6[ ),
120.4 (C-10), 115.8 (C-50), 1102 (C-20), 103.7
(C-3), 103.2 (C-10), 98.8 (C-6), 94.1 (C-8), 56.0
(-OCH3)o LA %8 5 SCok o F AR — 50120, ks
ENEM 15 NEXHER.
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