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Chemical constituents from Grnaphlium affine

LI Sheng-hua
Key Laboratory of Hunan Province for Study and Utilization of Ethnic Medicinal Plant Resources, Department of Life Science,
Huaihua University, Huaihua 418008, China

Abstract: Objective To investigate the chemical constituents from the stems of Graphlium affine. Methods The constituents were
isolated and purified by silica gel, Sephadex LH-20 column chromatography, and preparative TLC. The structures were identified on
the basis of spectral data and physiochemical characteristics. Results Fifteen compounds were isolated from 70% ethanol extracts of
G affine and identified as 3-methoxyphenoll-O-a-L-rhamnopyranosyl-(1—6)-O-p-D-glucopyranoside (1), 3', 5-dihydroxy-2-(4-
hydroxybenzyl)-3-methoxybibenzyl (2), physcion (3), aldehyde (4), luteolin-4’-O-B-D-glucoside (5), faradiol 3-O-palmitate (6),
betulinic acid (7), anabellamide (8), 4-O-D-glucopyranosyl-p-coumaric acid methyl ester (9), valene-1 (10)-ene-8, 11-diol (10),
longumoside A (11), grossamiade K (12), quercetin-3-O-rutin-7-O-glucoside (13), luteolin-7-O-f-D-glucopyranosyl-(1—6)-[(6""'-
O-caffeoylquinic)-p-D-glucopyranoside] (14), and isoverbascoside (15). Conclusion Compounds 2 and 11 are reported from the
plants in Gnaphalium L. for the first time. Compounds 2, 3, 6, 8, 13, and 14 are isolated from this plant material for the first time.
Key words: Gnaphlium affine D. Don; physcion; coniferyl aldehyde; faradiol 3-O-palmitate; anabellamide; quercetin-3-O-rutin-7-O-
glucoside
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hydroxybenzyl)-3-methoxybibenzyl (2). K % H ik
(physcion, 3). ¥AMIE (aldehyde, 4). AJRFLE-
4'-O-B-D- % i1 (luteolin-4"-O-B-D-glucoside, 5)+
KA 3-O-F5 MR I (faradiol 3-O-palmitate, 6) -
1 HEAE % (betulinic acid, 7). <= 7 i Wk ik
(anabellamide, 8). X F2H: Ky I F IR A1 A B 1 (4-
O-D-glucopyranosyl-p-coumaric acid methyl ester, 9).
valene-1(10)-ene-8, 11-diol (10). longumoside A
(1. KK EZ K (grossamiade K, 12)+ # f7
F-3-0-EF Wi E-7-O- I H BT (quercetin-3-O-rutin-
7-O-glucoside, 13). A5 FE-7-0-B-D- 4l % B k-
(1—6)-[(6"-O-WNHERR )-B-D- 4 %4171 (luteolin-7-O-p-
D-glucopyranosyl-(1—6)-[(6""-O-caffeoylquinic)-f3-D-
glucopyranoside], 14). EEALT (isoverbascoside,
15). Hi, (&M 1. 1 B 2]
WEY 2. 3. 6. 8. 13, 14 Kk Mzt 133,
1 XFE5HH

RDY—2A Sl i CIEI P BSOS RHEAT
BRZA7)); Bruker AV—500/300 R AZEILIRAL (SE[H
i€y /Al ); Waters SynaptTM Q—TOF Y i i (%
(G Waters A#]); AEEIEEER (100~200 H).
RO (GFase) BT BEEAT) ™ i
T 380 A 23 dr 4k
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JEHEDIIREE A5 R AR R B Gnaphlium
affine D. Don (T4 %, 248 (HHXY-20110326)
PTG Bt A A Rl R bR AR
2 REESE
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HERAEE 2 K, BEK 2 h, SREGEG TG, ORIk
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CME (LD 0—~1 : D BREEVEN, £346549 1 (12 mg).
2 (15mg). 3 (23 mg). 4 (24 mg). AAi#bA7 (659
g) HATRERAE (AR, S Ah-FFEE (50 1 1—-0: 1) £
FEVERE, 428 5 N4> Fr. 1~5; Fr. 2~4 /5446
JEAE S S 2oy, DLA-H%e (100 0 0—~100 :
16) A JmEE-TARE (50 @ 1—1 1) BREEUEME, AR5
AL % VBORH R 45 A 0 B A4 T B A 2 &9
5 (23 mg). 6 (18 mg). 7 (65mg). 8 (32 mg).

B PR CBRERAE (50 @) ZeREfcAEt, & H k-
fi£ (100 © 0—~100 : 16) BREEVENL, 94659 9(2 2.
10 (86 mg). 11 (114 mg). 12 (26 mg). I | B4
£ (1230 g) 2 RALWBIHB A2 15, SRE-7K B 2
Vel (30%. 50%. 70%), FLERA 5,
B 2 06- FHEERA RS (50 1 1—1: 1) Jeli, ks
¥ 13 (36 mg). 14 (18 mg). 15 (68 mg).

3 HH%E

&M 1. KKK, ESI-MS m/z: 467 [M+
ClI', 7+ 734 CioHx0r . 'H-NMR (400 MHz,
DMSO-d) 6: 7.03 (1H, d, J = 2.9 Hz, H-2), 7.03 (1H,
m, H-4), 6.95 (1H, m, H-5), 7.16 (1H, d, J = 6.6 Hz,
H-6), 4.86 (1H, d, J = 6.3 Hz, H-1'), 3.50 (1H, t, J =
7.6 Hz, H-2'), 3.48 (1H, t, J = 7.6 Hz, H-3"), 3.40 (1H,
t, J = 7.6 Hz, H-4'), 3.54 (1H, dt, J = 6.8, 1.5 Hz,
H-5'), 4.02 (1H, dd, J = 9.0, 1.5 Hz, H-6a), 3.62 (1H,
dd, J = 9.0, 5.1 Hz, H-6'b) 4.72 (1H, d, J = 1.2 Hz,
H-1"), 3.83 (1H, dd, J = 2.8, 1.4 Hz, H-2"), 3.70 (1H,
dd, J = 8.0, 2.8 Hz, H-3"), 3.37 (1H, t, J = 8.0 Hz,
H-4"), 3.66 (1H, m, H-5"), 1.22 (1H, d, J = 5.2 Hz,
H-6"); “C-NMR (125 MHz, DMSO-d¢) J: 147.9
(C-1), 124.2 (C-2), 150.8 (C-3), 113.7 (C-4), 1223
(C-5), 118.2 (C-6); 102.7 (C-1'), 74.9 (C-2'), 77.9
(C-3"), 71.6 (C-4), 76.9 (C-5"), 67.7 (C-6), 102.2
(C-1"), 72.2 (C-2"), 74.0 (C-3"), 72.4 (C-4"), 69.8
(C-5"), 18.0 (C-6"). LA - ¥ds 5 Sciikdiin —50, W%
BEWAY 1 4 3-methoxyphenol1-O-o-L-rhamno-
pyranosyl-(1—6)-O-B-D-glucopyranoside .

e 2. JoEErsh (FEE, ESI-MS m/z: 351
[M-+H]", 4 T4 C;uHn04. 'H-NMR (400 MHz,
CD;0D) 6: 7.03 (1H, t, J = 8.0 Hz, H-5"), 6.87 (2H, d,
J = 8.5 Hz, H-2", 6"), 6.63 (2H, d, J = 8.5 Hz, H-3",
5", 6.57 (1H, dd, J = 9.1, 1.0 Hz, H-4"), 6.54 (1H, d,
J=1.0 Hz, H-2"), 6.53 (1H, d, J = 7.1 Hz, H-6'), 6.33
(1H, d, J=2.1 Hz, H-4), 6.28 (1H, d, J = 2.2 Hz, H-6),
3.84 (2H, s, 7"-CH,), 3.74 (3H, s, 3-OCH3), 2.71 (2H,
m, 0-CH,), 2.55 (2H, m, o-CH,); “C-NMR (125
MHz, CD;OD) §: 160.3 (C-3), 158.4 (C-3"), 157.7
(C-5), 156.1 (C-4"), 145.1 (C-1"), 143.8 (C-1), 134.4
(C-17), 130.4 (C-5"), 130.1 (C-2", 6"), 120.9 (C-2"),
120.0 (C-2), 116.4 (C-6"), 116.0 (C-3", 5"), 113.9
(C-4"), 10 9.5 (C-6), 98.1 (C-4), 56.1 (3-OCHs3), 38.7
(C-a"), 36.6 (C-a1), 30.7 (C-7")o DL EH 5 Sk
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A, etk s 2 h 3, 5-dihydroxy-2-
(4-hydroxybenzyl)-3-methoxybibenzyl.

& 3: bR Es i (4D, ESI-MS m/z:
285 [M+H]". "H-NMR (400 MHz, CDCl;) §: 12.33
(1H, s, 8-OH), 12.13 (1H, s, 1-OH), 7.65 (1H, d, J =
1.0 Hz, H-4), 7.39 (1H, d, J = 2.5 Hz, H-5), 7.10 (1H,
d, J= 1.0 Hz, H-2), 6.70 (1H, d, J = 2.5 Hz, H-7), 3.94
(3H, s, 6-OCH3), 2.46 (3H, s, 3-CH3); "C-NMR (75
MHz, CDCl3) &: 190.8 (C-9), 182.1 (C-10), 166.6
(C-6), 165.2 (C-8), 162.5 (C-1), 148.4 (C-3), 1352
(C-13), 133.2 (C-12), 124.5 (C-2), 121.3 (C-4), 113.7
(C-11), 110.3 (C-14), 108.3 (C-5), 106.8 (C-7), 56.1
(6-OCH3), 22.2 (3-CH3). AL di 5 SRR IE FEA
— 5, WA 3 KR

&Y 4. AEERS (AETD, mp 82~85C.
'H-NMR (400 MHz, CD;0D) 8: 9.95 (1H, d, J = 7.5
Hz, H-1), 7.40 (1H, d, J = 15.0 Hz, H-3), 7.12 (1H, dd,
J=8.0, 2.0 Hz, H-6"), 7.07 (1H, d, J = 2.0 Hz, H-2'),
6.96 (1H, d, J = 8.0 Hz, H-5"), 6.59 (1H, dd, J = 15.0,
7.5 Hz, H-2), 3.95 (3H, s, 3-CH;); “C-NMR (100
MHz, CD;OD) J: 196.4 (C-1), 156.6 (C-4'), 152.7
(C-3), 149.9 (C-3"), 127.5 (C-1'), 126.7 (C-6'), 125.6
(C-2), 117.1 (C-5"), 112.4 (C-2), 56.7 (3-OCH3). A I
Kol 5 ScuirIE 80, A 4 R .

& 5. BB K. '"HINMR (400 MHz,
DMSO-dg) d: 12.90 (1H, s, 5-OH), 7. 51 (1H, dd, J =
8.4, 2.1 Hz, H-6"), 7.50 (1H, brs, H-2'), 7.23 (1H, d,
J = 8.4 Hz, H-5"), 6.82 (1H, s, H-3), 6.48 (1H, d, J =
1.8 Hz, H-8), 6. 21 (1H, d, J = 1.8 Hz, H-6), 4.88 (1H,
d, J = 7.4 Hz, H-1"), 3.16~3.75 (6H, m, H-2, 6);
BC-NMR (125 MHz, DMSO-d;) J: 164.6 (C-2), 103.7
(C-3), 181.7 (C-4), 161.4 (C-5), 99.0 (C-6), 163.1
(C-7), 94.1 (C-8), 157.4 (C-9), 104.0 (C-10), 124.7
(C-1"), 113.6 (C-2'), 147.0 (C-3"), 148.6 (C-4"), 116.0
(C-5), 118.5 (C-6'), 101.2 (C-1"), 73.3 (C-2"), 75.9
(C-3"), 70.0 (C-4"), 77.3 (C-5"), 60.7 (C-6"). LA L%k
i 5 SRR A — S, R A 5 AR R
L -4-O-B-D-Fi A BT -

WA 6: EHEMIRY); ESI-MS m/z: 703 [M+
Na]*, 679 [M—H] . 'H-NMR (400 MHz, CDCL) ¢:
4.50 (1H, dd, J = 11.4, 5.4 Hz, H-3), 3.45 (1H, dd, J =
12.0, 4.8 Hz, H-16), 5.32 (1H, brd, J = 6.6 Hz, H-21),
0.73, 0.85, 0.86, 0.88, 1.00, 1.00, 1.06, 1.65 (% 3H,

8X-CHs); 2.30 (2H, t, J=7.2 Hz, 3’-CH,), 0.89 (3H,
t,J=7.2 Hz, 16'-CHs); “C-NMR (150 MHz, CDCl;)
5: 38.4 (C-1), 27.2 (C-2), 80.5 (C-3), 37.8 (C-4), 55.4
(C-5), 18.2 (C-6), 34.1 (C-7), 41.1 (C-8), 49.9 (C-9),
37.0 (C-10), 21.6 (C-11), 27.2 (C-12), 38.7 (C-13),
37.5 (C-14), 36.5 (C-15), 76.3 (C-16), 39.9 (C-17),
47.6 (C-18), 35.9 (C-19), 139.7 (C-20), 118.3 (C-21),
34.9 (C-22), 28.0 (C-23), 16.3 (C-24), 16.6 (C-25),
16.6 (C-26), 16.3 (C-27), 16.0 (C-28), 22.4 (C-29),
21.5 (C-30), 173.7 (C-1"), 31.9 (C-2'), 14.5 (C-16"). LA
¥t ek A S, s E A 6k
A TWE 3-O-KAHIRINE -

a7 HEJCERHAR, mp272~274 C,
Liebermann-Burchard S % & FH{:, ESI-MS m/z: 455
[M—H], 4T3k CyHis05. 'H-NMR (400 MHz,
CD;COCDs) d: 1.69 (3H, brs, H-30), 0.75, 0.8 5, 0.9
5,0.9 5, 1.01 (% 3H, brs, H-23, 24, 25, 26, 27), 4.71
(1H, brs, H-29a), 4.58 (1H, brs, H-29p); "*C-NMR
(150 MHz, CD;COCD3) 6: 38.7 (C-1), 27.6 (C-2),
77.7 (C-3), 38.7 (C-4), 55.4 (C-5), 18.2 (C-6), 34.3
(C-7), 40.6 (C-8), 50.5 (C-9), 37.0 (C-10), 20.8 (C-11),
25.5 (C-12), 38.1 (C-13), 42.3 (C-14), 30.4 (C-15), 31.9
(C-16), 55.89 (C-17), 47.06 (C-18), 49.0 (C-19), 150.75
(C-20), 28.6 (C-21), 36.6 (C-22), 15.6 (C-24), 273
(C-23), 15.1 (C-25), 15.7 (C-26), 14.1 (C-27), 176.6
(C-28), 109.0 (C-29), 20.8 (C-30). LL F¥¥i 5 ik
S, RS T R

wEY 8: HtKAKR, 7513 CuHzoNO40
'H-NMR (400 MHz, CDCl;) 6: 7.70 (2H, m, H-2, 6),
7.68 (2H, m, H-17, 21), 7.50 (1H, m, H-4), 7.41 (1H,
m, H-19), 7.40 (2H, m, H-18, 20), 7.30 (2H, m, H-3,
5), 7.29~7.21 (10H, m, H-3'~7", 3"~7"), 6.64 (1H,
d, J= 8.3 Hz, 14-NH), 6.56 (1H, d, J = 6.5 Hz, 8-NH),
4.92 (1H, q, J = 6.7 Hz, H-9), 4.62 (1H, m, H-13),
4.54 (1H, dd, J = 11.4, 3.3 Hz, H-12a), 4.04 (1H, dd,
J =113, 43 Hz, H-12b), 3.30 (1H, dd, J = 13.8, 6.4
Hz, H-1'a), 3.21 (1H, dd, J = 13.9, 7.0 Hz, H-1'b),
3.00 (1H, dd, J = 13.7, 6.5 Hz, H-1"a), 2.89 (1H, dd,
J = 137, 83 Hz, H-1"b); “C-NMR (100 MHz,
CDCls) 6: 172.0 (C-10), 167.6 (C-15), 167.3 (C-7),
137.3 (C-2"), 135.9 (C-2'), 134.4 (C-16), 133.5 (C-1),
132.2 (C-19), 131.5 (C-4), 129.4 (C-3', 7), 129.3 (C-3",
7), 129.0 (C-4', 6), 128.8 (C-18, 20), 128.8 (C-3, 5),
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128.6 (C-4", 6"), 127.5 (C-5"), 127.3 (C-17, 21), 127.2
(C-2, 6), 127.0 (C-5"), 65.6 (C-12), 54.6 (C-9), 50.4
(C-13), 37.7 (C-1'), 37.4 (C-1"). VA%l 5 SCiRifiE
AP, s E S 8 A TR B .
&Y 9: KEETTEMA, mp 187~189
‘C. EI-MS m/z: 341 [M]". 'H-NMR (400 MHz,
DMSO-dg) d: 7.59 (1H, d, J = 16.0 Hz, H-p), 7.50
(2H, d, J = 8.5 Hz, H-2, 6), 7.06 (2H, d, J = 8.5 Hz,
H-3, 5), 6.35 (1H, d, J = 16.0 Hz, H-0), 4.91 (1H, d,
J=17.5Hz, H-1"), 3.84 (1H, d, J = 12.0 Hz, H-6'), 3.71
(3H, s, -OCH3), 3.64 (1H, d, J = 12.0 Hz, H-4");
BC-NMR (125 MHz, DMSO-dg) &: 169.4 (C=0),
160.9 (C-4), 145.8 (C-B), 130.8 (C-2, 6), 129.8 (C-1),
117.0 (C-3, 5), 116.7 (C-0), 101.9 (C-1), 78.3 (C-5"),
78.0 (C-3'), 74.9 (C-2), 71.3 (C-4"), 62.5 (C-6"), 52.1
(-OCH3). L L%l 5 ek i s A — 5, s
SELAEN) 9 bl FR A 7 T P I 4T 5 T
A 10 BRIRE S (& . "H-NMR (400
MHz, CDCl3) &: 5.38 (1H, t, J = 2.4 Hz, H-1), 3.66
(1H, ddd, J = 5.5, 10.4, 10.4 Hz, H-8), 2.36 (1H, ddd,
J=22,13.0, 10.0 Hz, H-9a), 2.32 (1H, dd, J = 13.0,
5.5 Hz, H-9B), 1.96 (2H, m, H-3), 1.76 (1H, m, H-1),
1.74 (1H, m, H-7), 1.41 (2H, m, H-6), 1.34 (1H, t, J =
13.2 Hz, H-4), 1.24 (3H, s, H-12), 1.20 (3H, s, H-13),
0.96 (3H, s, H-15), 0.88 (3H, d, J = 6.6 Hz, H-14), 0.71
(1H,t,J=13.2 Hz, H-2); "“C-NMR (125 MHz, CDCls)
5: 1404 (C-10), 122.1 (C-1), 75.1 (C-11), 74.0 (C-8),
49.0 (C-7), 41.9 (C-9), 40.6 (C-4), 40.0 (C-2), 37.4
(C-5), 30.2 (C-12), 27.1 (C-6), 25.8 (C-3), 23.6 (C-13),
18.4 (C-15), 15.9 (C-14). LL_F- % b5 ik —a™),
W 250 10 24 valene-1(10)-ene-8, 11-diol.
A 10 LA AR; UV AN (nm): 226.5;
HR-ESI-MS m/z: 543.199 0 [M+H] . '"H-NMR (400
MHz, DMSO-dy) d: 7.41 (1H, d, J = 7.8 Hz, H-9),
7.34 (1H, d, J = 8.1 Hz, H-12), 7.17 (1H, d, J = 2.4
Hz, H-17), 7.08 (1H, td, J = 7.2, 1.8 Hz, H-11), 6.98
(1H, t, J = 7.2 Hz, H-10), 5.62 (1H, m, H-19), 5.59
(1H, m, H-5), 5.36 (1H, d, J = 2.0 Hz, H-21), 5.32
(1H, d, J = 17.0 Hz, H-18a), 5.16 (1H, dd, J = 11.0,
1.8 Hz, H-18b), 4.84 (1H, brs, H-3), 445 (1H, d, J =
8.1 Hz, H-1'), 3.40 (1H, m, H-6a), 3.05 (1H, m, H-15),
2.63 (1H, d, J = 8.0 Hz, H-6b), 2.50~4.00 (6H, m,
H-2'~6', 23), 2.48 (1H, m, H-14b), 2.06 (1H, d, J =

12.4 Hz, H-14a); "“C-NMR (150 MHz, DMSO-d;) :
134.6 (C-2), 54.2 (C-3), 58.0 (C-5), 21.9 (C-6), 108.4
(C-7), 126.7 (C-8), 117.7 (C-9), 118.8 (C-10), 121.1
(C-11), 111.3 (C-12), 135.9 (C-13), 25.9 (C-14), 23.5
(C-15), 107.3 (C-16), 146.9 (C-17), 120.1 (C-18),
133.4 (C-19), 42.8 (C-20), 95.9 (C-21), 165.4 (C-22),
170.8 (C-23), 99.2 (C-1'), 72.7 (C-2"), 77.1 (C-3"),
69.9 (C-4"), 76.7 (C-5"), 60.9 (C-6"). LA_I-Hdi 5 ik
R — Y, B E S 11 2 longumoside A
wEY 12: AEEEERK (FED, 21
b CosHoNO7, ESI-MS m/z: 492 [M+H] . 'H-NMR
(400 MHz, CD;0D) 6: 5.55 (1H, d, J = 6.4 Hz, H-2),
3.52 (1H, q, J = 6.4 Hz, H-3), 7.14 (1H, s, H-4), 7.07
(1H, d, J = 1.2 Hz, H-6), 6.94 (1H, d, J = 1.8 Hz,
H-2'), 6.76 (1H, d, J = 8.2 Hz, H-5"), 6.82 (1H, dd, J =
1.8, 8.2 Hz, H-6"), 3.82 (2H, m, H-1"), 7.46 (1H, d, J =
15.7 Hz, H-1""), 6.42 (1H, d, J = 15.7 Hz, H-2"""), 3.45
(2H, t, J = 8.7 Hz, H-1"""), 2.74 (2H, t, J = 7.3 Hz,
H-2""), 7.04 (2H, d, J = 8.5 Hz, H-2""", 6""""), 6.71
(2H, d, J = 8.5 Hz, H-3""", 5"""); BC-NMR (100
MHz, CD;0D) 6: 88.7 (C-2), 54.9 (C-3), 118.5 (C-4),
130.3 (C-5), 113.3 (C-6), 145.8 (C-7), 151.3 (C-8),
130.9 (C-9), 134.2 (C-1'), 110.6 (C-2), 149.2 (C-3"),
147.7 (C-4'), 116.2 (C-5), 119.8 (C-6"), 64.7 (C-1"),
142.0 (C-1"), 119.8 (C-2"), 42.6 (C-1""), 35.8
(C-2"""), 130.9 (C-1"""), 130.7 (C-2"", 6", 116.3
(C-3"", 5", 157.0 (C-4"""), 56.8 (7-OCH3), 56.4
(3'-OCH3), 169.1 (-CONH-). LA %l 5 ek g £
A S, M E A 12 8 KR A N K
&Y 13 O A (FED, 757130
4 C33H33055. 'H-NMR (400 MHz, DMSO-d;) J: 7.52
(1H, d, J = 2.4 Hz, H-2)), 6.83 (1H, d, J = 8.4 Hz,
H-5'), 7.65 (1H, dd, J = 8.4, 2.4 Hz, H-6"), 6.39 (1H, d,
J=2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6), 5.46
(1H, d, J=7.6 Hz, Glc-H-1"), 5.32 (1H, d, J = 7.6 Hz,
Rha-H-1""), 4.41 (1H, brs, Rha-H-1""); '*C-NMR (125
MHz, DMSO-d) 6: 156.5 (C-2), 133.4 (C-3), 177.5
(C-4), 161.4 (C-5), 98.9 (C-6), 164.3 (C-7), 93.7
(C-8), 156.2 (C-9), 103.9 (C-10), 121.3 (C-1"), 116.1
(C-2'), 148.7 (C-3'), 145.0 (C-4'), 115.3 (C-5), 122.1
(C-6'), 101.1 (C-1"), 74.1 (C-2"), 76.6 (C-3"), 70.8
(C-4"), 76.0 (C-5"), 65.2 (C-6"), 100.1 (C-1""), 70.6
(C-2"), 70.1 (C-3""), 72.1 (C-4"), 68.2 (C-5"), 18.1
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(C-6""), 100.1 (C-1""), 73.2 (C-2""), 76.6 (C-3""),
70.1 (C-4"""), 77.7 (C-5"""), 61.1 (C-6""). LA % 5
SCHRARIEIEA — Y, W A 13 i -
3-0- 25 F i FE-7-O- 1 % BT

124 14: FOERIR A CREED, ESI-MS m/z:
771 [M—H] . "H-NMR (400 MHz, DMSO-dj) 5: 7.44
(1H, dd, J = 8.4, 2.3 Hz, H-6'), 7.41 (1H, d, J = 2.3
Hz, H-2)), 6.97 (1H, d, J = 2.0 Hz, H-2""), 6.94 (1H,
dd, J = 8.4, 2.3 Hz, H-6"), 6.75 (1H, d, J = 2.2 Hz,
H-6), 6.71 (1H, d, J = 8.2 Hz, H-5""), 6.68 (1H, s,
H-3), 6.53 (1H, d, J = 2.2 Hz, H-8), 5.02 (1H, d, J =
7.2 Hz, H-1"), 428 (1H, d, J = 7.8 Hz, H-1");
C-NMR (125 MHz, DMSO-dq) J: 164.4 (C-2), 103.0
(C-3), 181.9 (C-4), 161.2 (C-5), 99.6 (C-6), 162.8
(C-7), 94.8 (C-8), 156.8 (C-9), 105.3 (C-10), 1212
(C-1"), 113.5 (C-2'), 145.6 (C-3"), 149.8 (C-4"), 116.0
(C-5"), 119.0 (C-6'), 100.0 (C-1"), 73.1 (C-2"), 76.3
(C-3"), 69.8 (C-4"), 75.4 (C-5"), 69.4 (C-6"), 103.8
(C-1"), 73.6 (C-2'"), 76.5 (C-3"), 69.7 (C-4), 73.9
(C-5""), 63.3 (C-6""), 125.4 (C-1""), 115.0 (C-2""),
1453 (C-3""), 148.2 (C-4""), 115.6 (C-5""), 124.1
(C-6""), 113.6 (C-0), 145.2 (C-P), 166.5 (C=0), LA L
Bt b5 scmkitoE — 8, st A Y 14 KRR
K 3 -7-0-B-D- i %4 B 5= -(1—6)-[(6""-O- Wil M 12 )-B-
D-H1E BT ] o

WED15: FEEK AR, TN CroHz6015
mp 132~133 C. EI-MS m/z: 624 [M]". 'H-NMR
(300 MHz, DMSO-d) 6: 6.63 (1H, d, J = 2.0 Hz,
H-2), 6.75 (1H, d, J = 8.4 Hz, H-5), 6.48 (1H, dd, J =
8.4, 2.0 Hz, H-6), 2.7 (2H, m, H-7), 3.38 (2H, m, H-8),
434 (1H, d, J = 8.0 Hz, H-1"), 5.02 (1H, brs, H-1"),
1.08 (3H, d, J = 6.1 Hz, H-6"), 6.19 (1H, d, J = 15.6
Hz, H-2'"), 7.45 (1H, d, J = 15.6 Hz, H-3""), 7.02 (1H,
d, J=2.0 Hz, H-2""), 6.60 (1H, d, J = 8.4 Hz, H-5""),
6.96 (1H, dd, J = 8.4, 2.0 Hz, H-6""); *C-NMR (75
MHz, DMSO-dg) 6: 129.3 (C-1), 1159 (C-2), 143.6
(C-3), 145.0 (C-4), 116.4 (C-5), 119.7 (C-6), 35.1 (C-7),
70.3 (C-8), 102.4 (C-1'), 74.6 (C-2"), 79.2 (C-3"), 70.5
(C-4), 73.5 (C-5"), 60.8 (C-6"), 101.3 (C-1"), 70.6 (C-2"),
69.2 (C-3"), 71.7 (C-4"), 68.8 (C-5"), 18.2 (C-6"), 165.8
(C-1"), 114.7 (C-2""), 145.7 (C-3""), 125.6 (C-1""), 113.7
(C-2"), 148.5 (C-3""), 145.6 (C-4""), 115.5 (C-5""),

1216 (C-6™). LA bebi 5 kst — 50, i
(e 15 JHBEETETT
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