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Study on chemical constituents of Ligularia veitchiana

ZHAO Qian-qian, WANG Jing, WANG Xu-yang, CAO Yun-gang
College of Food and Biological Engineering, Shaanxi University of Science and Technology, Xi’an 710000, China

Abstract: Objective To study the chemical constituents of the aerial parts of Ligularia veitchiana. Methods The isolation and
purification were carried out by macroporous resin, silica gel column chromatography, Sephadex LH-20, and semi-preparative
HPLC. Their structures were elucidated on the basis of physicochemical properties and spectroscopic data. Results A total of 16
compounds were isolated and elucidated from the aerial parts of Ligularia veitchiana, their structures were identified as:
2-hydroxplatyphyllide (1), ligudentatin A (2), 2-metyoxy-platyphillide (3), 7-hydroxy-11-hydroperoxybisabol-2,9F-diene (4),
bisabola-2,11-diene-7a,10¢-diol (5), 8B,10B-dihydroxyeremophilenolide (6), 3P(ax)-hydroxyeremophillenolide (7), 6f-hydroxy-
8a-ethoxyeremophil-7(11)-en-12,8B-olide (8), 3p,28-dibydroxylup-20(29)-ene (9), oleanolic acid (10), 3B-hydroxyolean-12-en-27-
oic acid (11), ursolic acid (12), coniferyl ferulate (13), 4-O-Geranyl-sinapyl alcohol (14), 4-O-geranyl-coniferyl alcohol (15),
auraptene (16). Conclusion All compounds are isolated from Ligularia veitchiana for the first time. Compounds 4, 5, 7, 8, 11 are
isolated from the genus Ligularia for the first time.
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95% LEEHE I L S E T 16 MUEY, Hrh
AR R LT TR S, 2N
2-hydroxplatyphyllide (1). ligudentatin A (2). 2-
metyoxy-platyphillide (3). 7-hydroxy-11-hydroperoxy-
bisabol-2,9F-diene (4). bisabola-2,11-diene-7a,10(-
diol (5). 8pB,10B-dihydroxyeremophilenolide (6.
3B(ax)-hydroxyeremophillenolide (7). 6B-hydroxy-
8a-ethoxyeremophil-7(11)-en-12,8B-olide (8). 3f,28-
dibydroxylup-20(29)-ene (9). FFEIHER (oleanolic
acid, 10). 3B-hydroxyolean-12-en-27-o0ic acid (11),
LR Cursolic acid, 120+ FTEEERFAAANSE (coniferyl
ferulate, 13). 4-O-geranyl-sinapyl alcohol (14).
4-O-geranyl-coniferyl alcohol (15). # & il &
(auraptene, 16). WSV E RN ZEA 7>
88, KB 4. 5. 7. 8. 11 AEIRNEE
JEEYI AR
1 UE5HH

GCMS-TQ8030 Jit T X C H A By 22 7] )
Bruker ADVANCE 111 400 MHz #% 4R i 4% (36
Bruker /A ] ); Waters 1525 2l 2 4 i S00UFH 2
WA (SEHE Waters AH]); SunFire (A (Cg,
150 mmX4.6 mm, 5 pm); #ZEiE (TLC) FEK
(GFas45 10~40 pm) LU IEARAE il i AT R A
(200~300 ), F e 1) i R RER LH-20
(Amersham Biosciences); RFLIH/IE HP-20 (H A=
32\ 7]); Laborota 4000 Jig#% 25 kA (#£[F Heidolph
AT o i al B EE K H At 4 B 2R Bk B TR
—=J

B ESY T 2013 4E 8 AR EBEE =
AR ZRIE 1, A =2 MR A dn B 2B
oK [E R R E NP R 2 R A R
528 Ligularia veitchiana (Hemsl.) Greenm. [f)FJ#4x
B, fHYIFRA (No. 20130826-02) {7/ 221 K
5 AL T2 Bt B K o R S = RN ML AL %
2 REBSSE

TR ST B ARy 7.0 kg B RE A T 95%
LBEER TNIRI 3 IR, BRHR 7 do I8 280 R 21 57
HHIRE 2502 go KRR E I RFLM G H HRE-7K
BEATBEREVEME (307, 555, 713, 812, HIEE),
132 5 M (30%. 50%. 70%- 80%- 100% H!
). HFEESRRE (70.6 @) WRERAMAE, HA
JHEE-TA R (100 01,50 21,30 : 1,201, 10 : 1,
51102000 101, 00 1) AT B VERL,

23] 9 N5 (Fr.A~D.

Fr. F (7.2 g) &4 MEE-EER 406 (12 0—~0 0 D)
NPT Ve, 415348 TLC A& A R 4
3B 4 NS Fr. Fi~Fys ¥ Fr. Fy (2.7 g0 FH
REE AT Ak, SR (11D SRR,
VA B 2H 53 43 ) FH s RO i gk AT Al 133
th&6 (12.7mg). 8 (2.8 mg). 10 (7.2 mg).

Fr. E (3.2 @) #53 F A hE-BER .16 (1 2 0—0
1) NPT IEARRE A 3, 4 TLC &
WA IF R 43 5] 5 A5 Fr. Ey~Es; ¥ Fr.
Eo (1.7 g) F AR S MR s AT 4k, P& - RECL
DB, 153405 Fr. Eay~Ea4, 4153 Fr. oo
Eos 200 FH s 0B s b AT 2k, B8k &Y 7
(3.9 mg). ¥ Fr. E3 (0.8 g) FI % ML #1744k,
BT, 1581415 Fr. Es~Ess, $G414>
Fr. Esov Fr. Ess 200 FH i 00AE i gk AT 2tidk, 15
FMLEM 1 (5.7mg). 2 (24mg). 3 (29mg). 4
(72mg). 5 (3.4mg),

Fr. H 44553 52481 R MG s gt 47 aidh 7
FE AT, B CBRTes G R &4 9 (17.2
mg), Ja N &R itk aith 4 mE Bk &4 11
(3.4mg). 12 (2.7 mg). 13 (49 mg). 14 (2.2 mg).
15 (3.2 mg). 16 (3.5 mg).

3 GmEE

WE 1 R OWRY): EL-MS m/z: 231 [M+
H]"; "H-NMR (400 MHz, CDCls) 6: 6.93 (1H, s, H-1),
7.11 (1H, s, H-3), 5.19 (1H, d, J = 10.8 Hz, H-6), 4.97
(2H, s, H-12), 1.88 (3H, s, Me-13); "*C-NMR (100
MHz, CDCl5) 6: 120.3 (C-1), 157.5 (C-2), 108.8
(C-3), 135.5 (C-4), 1262 (C-5), 80.7 (C-6), 46.9
(C-7), 26.4 (C-8), 26.3 (C-9), 141.7 (C-10), 1443
(C-11), 112.4 (C-12), 20.9 (C-13), 170.5 (C-14). DAL
P B 5 Scmk i 5P, et A 1A
2-hydroxplatyphyllide.

WwEY 2. AELERMA; EI-MS m/iz: 246
[M]"; "H-NMR (400 MHz, CDCl;) 8: 6.75 (1H, d, J =
2.8 Hz, H-1), 7.17 (1H, d, J = 2.8 Hz, H-3), 3.15, 2.79
(% 1H, m, H-6), 2.27 (1H, m, H-7), 1.93, 1.61 (% 1H,
m, H-8), 2.83 (2H, m, H-9), 4.76 (2H, s, H-12), 1.81
(3H, s, 13-Me), 3.86 (3H, s, OMe); “C-NMR (100
MHz, CDCl3) 8: 119.1 (C-1), 152.8 (C-2), 115.1 (C-3),
131.2 (C-4), 130.7 (C-5), 32.4 (C-6), 41.7 (C-7), 27.3
(C-8), 30.4 (C-9), 139.5 (C-10), 149.3 (C-11), 109.2
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(C-12), 20.8 (C-13), 168.3 (C-14), 51.8 (OMe). LA L
P Kt SR iE — 85, Mt am 2 oA
ligudentatin Ao

WEY 3. AOTERMA; EI-MS m/z: 244
[M]"; '"H-NMR (400 MHz, CDCI) ¢6: 7.07 (1H, m,
H-3), 6.94 (1H, m, H-1), 5.17 (1H, d, J = 9.4 Hz, H-6),
4.98 (2H, s, H-12), 1.88 (3H, t, J = 1.0 Hz, 13-Me),
3.88 (3H, s, OMe); "*C-NMR (100 MHz, CDCls) §:
120.1 (C-1), 161.7 (C-2), 105.6 (C-3), 134.6 (C-4),
125.9 (C-5), 80.1 (C-6), 46.4 (C-7), 26.4 (C-8), 26.8
(C-9), 141.8 (C-10), 144.3 (C-11), 112.1 (C-12), 20.5
(C-13), 170.2 (C-14), 55.7 (OMe). LA Eyit#dE 5
STk IE — 3D, W% ENEY 3 N 2-metyoxy-
platyphillide.

&Y 4: TEMIRY); EI-MS m/z: 238 [M]';
'H-NMR (400 MHz, CDCl;) §: 5.37 (1H, s, H-2),
2.22,2.17 (% 1H, m, H-8), 5.69 (1H, m, H-9), 5.69
(1H, m, H-10), 1.31 (3H, s, 12-Me), 1.31 (3H, s,
13-Me), 1.08 (3H, s, 14-Me), 1.64 (3H, s, 15-Me):
BC-NMR (100 MHz, CDCl;) d: 27.1 (C-1), 120.2,
(C-2), 134.1 (C-3), 31.1 (C-4), 23.5 (C-5), 43.4 (C-6),
74.1 (C-7), 43.2 (C-8), 122.2 (C-9), 142.5 (C-10), 70.6
(C-11), 29.6 (C-12), 29.7 (C-13), 23.3 (C-14), 23.7
(C-15) LA F3 i Hodie 5 semrdios — 50, i et
&% 4 A 7-hydroxy-11-hydroperoxybisabol-2,9E-
diene.

B S: TRy, A C-10 7 [F 5 A4k
HIVE AW EI-MS m/z: 238 [M]"; "TH-NMR (400 MHz,
CDCl3) d: 5.34 (1H, s, H-2), 4.02 (1H, dd, J = 10.0,
4.4 Hz, H-10), 4.81, 4.93 (% 1H, s, H-12), 1.73 (3H, s,
13-Me), 1.08 (3H, s, 14-Me), 1.62 (3H, s, 15-Me);
BC-NMR (100 MHz, CDCly) 6: 27.2, 27.3 (C-1),
120.6, 120.7 (C-2), 134.4, 134.5 (C-3), 31.2 (C-4),
23.3 (C-5), 42.8, 43.3 (C-6), 74.1 (C-7), 35.7, 36.0
(C-8), 28.7, 28.8 (C-9), 76.3, 76.4 (C-10), 147.6
(C-11), 110.6 (C-12), 17.7 (C-13), 23.4 (C-14), 23.6
(C-15). VA_F i #odls 5 S kaoE — 5, i
4 5 N bisabola-2,11-diene-7a,10¢-diol.

&Y 6: TEMIRY); EI-MS m/z: 266 [M]';
'H-NMR (400 MHz, CDCl3) 8:2.69, 2.47 (% 1H, d,
J =12.0 Hz, H-6), 2.38, 2.01 (% 1H, d, J = 12.0 Hz,
H-9), 1.82 (3H, s, 13-Me), 1.05 (3H, s, 14-Me), 0.88
(3H, d, J = 6.6 Hz, 15-Me), 2.07 (3H, s, 13-Me);

BC-NMR (100 MHz, CDCl;) d: 35.8 (C-1), 23.1
(C-2), 30.7 (C-3), 34.5 (C-4), 47.7 (C-5), 31.3 (C-6),
160.6 (C-7), 104.5 (C-8), 43.9 (C-9), 75.3 (C-10),
123.4 (C-11), 174.2 (C-12), 8.5 (C-13), 15.4 (C-14),
16.7 (C-15). LA F i i $odis 5 Sk — 5, #s
ENAW) 6 N 8B,10B-dihydroxyeremophilenolide .

WEW 7. HmRY); EI-MS m/z: 250 [M]';
'H-NMR (400 MHz, CDCl;) 6: 3.84 (1H, m, H-3),
2.92 (1H, d, J = 12.8 Hz, H-6), 4.65 (1H, m, H-8),
1.80 (3H, s, 13-Me), 1.30 (3H, s, 14-Me), 1.00 (3H, d,
J=6.4 Hz, 15-Me); “C-NMR (100 MHz, CDCl;) ¢:
22.3 (C-1), 29.0 (C-2), 70.5 (C-3), 40.2 (C-4), 40.1
(C-5), 37.6 (C-6), 161.6 (C-7), 80.5 (C-8), 35.2 (C-9),
34.1 (C-10), 120.1 (C-11), 174.7 (C-12), 8.3 (C-13),
252 (C-14), 13.1 (C-15). LAyt Hdis 5 ki iE
— %, W% e & 7 A 3p(ax)-hydroxy-
eremophillenolide.

&Y 8: AETLERMA; EI-MS miz: 294
M]"; 'H-NMR (400 MHz, CDCLy) §: 5.01 (1H, s,
H-6), 3.38, 3.48 (% 1H, q,J=7.2 Hz, H-1"), 1.19 (3H,
t,J=72 Hz, 2"-Me), 1.03 (3H, d, J = 7.2 Hz, 15-Me),
0.82 3H, s, 14-Me), 2.07 (3H, s, 13-Me); "*C-NMR
(100 MHz, CDCl3) d: 28.1 (C-1), 20.1 (C-2), 28.7
(C-3), 31.6 (C-4), 45.7 (C-5), 70.8 (C-6), 159.1 (C-7),
106.5 (C-8), 37.6 (C-9), 36.2 (C-10), 126.2 (C-11),
171.7 (C-12), 8.8 (C-13), 18.4 (C-14), 15.7 (C-15),
58.4 (C-1"), 15.4 (C-2") LA by £ 4 5 sCk i i —
H®, W% EHESYW 8 A 6p-hydroxy-Sa-
ethoxyeremophil-7 (11)-en-12,8B-olide.

EY 9. AL EMAR; EI-MS m/z: 442
[M]"; 'H-NMR (400 MHz, CDCl;) d: 1.67, 0.88 (%
1H, m, H-1), 1.57 (2H, m, H-2), 3.16 (1H, dd, J = 4.8,
11.2 Hz, H-3), 0.68 (1H, m, H-5), 1.39, 1.51 (% 1H,
m, H-6), 1.38 (2H, m, H-7), 1.26 (1H, m, H-9), 1.42,
1.17 (% 1H, m, H-11), 1.02, 1.62 (% 1H, m, H-12),
1.66 (1H, m, H-13), 1.72, 1.07 (% 1H, m, H-15), 1.92,
1.22 (% 1H, m, H-16), 1.56 (1H, m, H-18), 2.39 (1H,
m, H-19), 1.41, 1.96 (% 1H, m, H-21), 1.03, 1.87 (%
1H, m, H-22), 0.97 (3H, s, 23-Me), 0.77 (3H, s,
24-Me), 0.83 (3H, s, 25-Me), 1.03 (3H, s, 26-Me),
0.97 (3H, s, 27-Me), 3.77, 3.93 (% 1H, d, J= 13.6 Hz,
H-28), 4.67, 459 (% 1H, s, H-29), 1.69 (3H, s,
30-Me); "C-NMR (100 MHz, CDCl3) 6: 38.6 (C-1),
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27.4 (C-2), 78.9 (C-3), 38.9 (C-4), 55.4 (C-5), 18.2
(C-6), 34.4 (C-7), 40.8 (C-8), 50.6 (C-9), 37.3 (C-10),
20.7 (C-11), 25.4 (C-12), 37.5 (C-13), 42.6 (C-14),
27.2 (C-15), 29.4 (C-16), 47.6 (C-17), 48.9 (C-18),
47.7 (C-19), 150.7 (C-20), 29.9 (C-21), 34.2 (C-22),
27.7 (C-23), 15.3 (C-24), 16.2 (C-25), 15.7 (C-26),
14.6 (C-27), 60.2 (C-28), 109.9 (C-29), 19.3 (C-30).
DL 0 s 5 ScikataE — 5, S E A 9
N 3B,28-dibydroxylup-20(29)-ene

AP 10: TEEMHPIRY); EI-MS m/z: 456 [M]';
'H-NMR (400 MHz, CDCl3) 6: 0.74, 0.78, 0.91, 0.93,
1.01, 1.05, 1.09 (% 3H, s, 7XMe), 2.78 (IH, m,
H-18), 3.23 (1H, m, H-3), 528 (IH, s, H-12);
PC-NMR (100 MHz, CDCl;) d: 38.6 (C-1), 27.3
(C-2), 79.2 (C-3), 39.1 (C-4), 55.4 (C-5), 18.4 (C-6),
32.0 (C-7), 39.6 (C-8), 47.4 (C-9), 35.7 (C-10), 23.5
(C-11), 122.7 (C-12), 143.6 (C-13), 41.7 (C-14), 27.8
(C-15), 22.9 (C-16), 46.2 (C-17), 40.6 (C-18), 45.4
(C-19), 30.7 (C-20), 33.9 (C-21), 32.3 (C-22), 28.1
(C-23), 152 (C-24), 15.3 (C-25), 17.1 (C-26), 25.6
(C-27), 183.4 (28-C), 33.3 (C-29), 23.6 (C-30). LA L
WK 5 ciioE 80, Mt s 10 4
FEURIR .

& 1. BELERMAK: EI-MS m/z: 456
[M]"; 'H-NMR (400 MHz, CDCl;) : 1.64, 1.70 (%
1H , m, H-1), 1.67, 2.04 (% 1H, m, H-2), 3.22 (1H,
dd, J = 5.2, 14.4 Hz, H-3), 0.68 (1H, d, J = 12.6 Hz,
H-5), 1.52, 1.54 (% 1H, m, H-6), 1.64, 1.23 (% 1H, ,
m, H-7), 2.07 (1H, m, H-9), 1.93, 1.07 (1H, m, H-11),
5.67 (1H, t, J = 4.4 Hz, H-12), 2.04, 1.72 (% 1H, m,
H-15), 1.67 (2H, m, H-16), 2.04 (1H, m, H-18), 0.97,
1.32 (% 1H, m, H-19), 1.15, 1.23 (% 1H, m, H-21),
0.98, 1.07 (% 1H, m, H-22), 0.96 (3H, s, 23-Me), 0.79
(3H, s, 24-Me), 0.95 (3H, s, 25-Me), 1.03 (3H, s,
26-Me), 0.83 (3H, s, 28-Me), 0.81 (3H, s, 29-Me),
0.85 (3H, s, 30-Me); "*C-NMR (100 MHz, CDCL) §:
38.4 (C-1), 27.4 (C-2), 79.5 (C-3), 38.5 (C-4), 55.3
(C-5), 18.1 (C-6), 36.2 (C-7), 39.5 (C-8), 47.3 (C-9),
37.0 (C-10), 22.7 (C-11), 126.3 (C-12), 138.4 (C-13),
55.7 (C-14), 22.3 (C-15), 26.8 (C-16), 32.7 (C-17),
49.1 (C-18), 43.8 (C-19), 31.3 (C-20), 36.4 (C-21),
34.1 (C-22), 28.2 (C-23), 162 (C-24), 16.5 (C-25),
18.2 (C-26), 179.2 (C-27), 28.3 (C-28), 33.6 (C-29),

23.5 (C-30). LA bl 5 scmkakiE —a,
BEMNAEY 11 A4 3p-hydroxyolean-12-en-27-oic
acid.

& 12: AELERHAR: EL-MS m/z: 456
[M]"; '"H-NMR (400 MHz, CsDsN) 6: 1.05 (3H, d, J =
6.8 Hz, H-30), 0.85 (3H, s, H-24), 0.96 (3H, d, J= 6.4
Hz, H-30), 1.24 (3H, s, H-23), 1.02 (3H, s, H-25), 0.99
(3H, s, H-26), 1.21 (3H, s, H-27), 3.40 (1H, m, H-3),
5.42 (1H, s, H-12); “C-NMR (100 MHz, CsDsN) 6
41.6 (C-1), 27.2 (C-2), 79.2 (C-3), 38.7 (C-4), 56.2
(C-5), 18.7 (C-6), 33.1 (C-7), 39.3 (C-8), 47.7 (C-9),
38.3 (C-10), 23.2 (C-11), 122.6 (C-12), 138.8 (C-13),
41.7 (C-14), 28.0 (C-15), 24.3 (C-16), 46.2 (C-17),
51.3 (C-18), 40.2 (C-19), 39.9 (C-20), 33.6 (C-21),
38.7 (C-22), 28.7 (C-23), 15.2 (C-24), 15.5 (C-25),
16.7 (C-26), 23.2 (C-27), 180.5 (C-28), 18.3 (C-29),
20.5 (C-30). LA R %ot S5 scmviiE — 8,
YSEAE 12 N IR

AW 13: TEMHIRY); EI-MS m/z: 356 [M]';
'H-NMR (400 MHz, CD;0D) &: 7.60 (1H, d, J = 15.9
Hz, H-7), 7.13 (1H, s, H-2'), 7.03 (1H, d, J = 8.1 Hz,
H-6), 6.97 (1H, s, H-2), 6.84 (1H, d, J = 8.2 Hz, H-5),
6.72 (1H, dd, J = 8.2, 4.6 Hz, H-6), 6.68 (1H, d, J =
8.2 Hz, H-5"), 6.58 (1H, d, J = 15.9 Hz, H-7'), 6.34
(1H, d, J = 15.9 Hz, H-8), 6.18 (1H, dd, J = 9.2, 6.6
Hz, H-8"), 4.76 (2H, d, J = 6.5 Hz, H-9), 3.83 (3H, s,
OMe), 3.81 (3H, s, OMe); "“C-NMR (100 MHz,
CD;0D) &: 135.7 (C-1), 111.9 (C-2), 150.8 (C-3),
149.2 (C-4), 121.8 (C-5), 129.6 (C-6), 146.7 (C-7),
116.5 (C-8), 169.0 (C-9), 124.6 (C-1'), 110.8 (C-2'),
147.7 (C-3"), 149.3 (C-4"), 121.1 (C-5"), 127.6 (C-6"),
116.2 (C-7), 115.1 (C-8), 66.2 (C-9"), 56.2 (OMe),
56.1 (OMe). L b3 it ¥t 5 scmkaioE —a",
Y e A 13 BT ERER AR .

A 14: TCEAHRYT; ESI-MS m/z: 346 [M]';
'H-NMR (400 MHz, CDCl3) &: 6.58 (1H, brs, H-2),
6.58 (1H, brs, H-6), 6.52 (1H, dt, J = 15.6, 1.2 Hz,
H-7), 6.27 (1H, dt, J = 15.6, 6.2 Hz, H-8), 430 (2H,
dd, J = 6.2, 1.6 Hz, H-9), 4.51 (2H, brd, J = 7.2 Hz,
H-1'), 5.55 (1H, m, H-2), 2.03 (4H, m, H-4', 5'), 5.05
(1H, m, H-6"), 1.67 (3H, brs, 8'-Me), 1.59 (3H, brs,
H-9'), 1.64 (3H, brs, 10'-Me), 3.89 (6H, s, 2 X OMe);
BC-NMR (100 MHz, CDCly) d: 136.5 (C-1), 103.5
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(C-2),
(C'6)9

153.8 (C-3), 103.1 (C-4), 153.7 (C-5), 103.2
131.2 (C-7), 127.7 (C-8), 63.4 (C-9), 69.2
(C-1'), 120.0 (C-2), 132.0 (C-3), 39.3 (C-4'), 26.2
(C-5"), 124.1 (C-6'), 131.5 (C-7"), 25.7 (C-8'), 17.9
(C-9"), 16.3 (C-10"), 55.8 (2X OMe). LA _L- i ¥4 5
SCHR AR E — M, WS A& 14 N 4-0-
geranyl-sinapyl alcohol.

AW 15: TLOIHPIRY); ESI-MS m/z: 316 [M] s
'H-NMR (400 MHz, CDCl;) d: 6.92 (1H, brs, H-2),
6.81 (1H, d, J = 8.6 Hz, H-5), 6.90 (1H, dd, J = 8.6,
2.1 Hz, H-6), 6.53 (1H, dt, J = 15.8 Hz, H-7), 6.22
(1H, m, H-8), 4.31 (2H, dd, J = 6.6, 1.4 Hz, H-9), 4.61
(2H, brd, J = 6.0 Hz, H-1"), 5.51 (1H, m, H-2"), 2.04
(2H, m, H-4"), 2.11 (2H, m, H-5"), 5.05 (1H, m, H-6"),
1.68 (3H, brs, 8'-Me), 1.60 (3H, brs, 9'-Me), 1.71 (3H,
brs, H-10"), 3.86 (3H, s, OMe). L _E i it# ¥ 5 ik
g — ", Wt Ew 15 N 4-O-geranyl-
coniferyl alcohol.

AW 16: TEATMIRYY; ESI-MS m/z: 298 [M]';
'H-NMR (400 MHz, CDCls) 6: 6.24 (1H, d, J = 9.2
Hz, H-3), 7.63 (1H, d, J = 9.6 Hz, H-4), 7.35 (1H, d,
J = 8.4 Hz, H-5), 6.84 (1H, dd, J = 1.9, 8.6 Hz, H-6),
6.82 (1H, d, J = 1.9 Hz, H-8), 4.59 (1H, brd, J = 6.4
Hz, H-1"), 5.48 (1H, t, J = 6.6 Hz, H-2'), 2.10~2.12
(2H, m, H-4', 5"), 5.08 (1H, d, J = 6.0 Hz, H-6"), 1.74
(3H, s, 8-Me), 1.66 (3H, s, 9'-Me), 1.60 (3H, s,
10'-Me); “C-NMR (100 MHz, CDCls) 6: 161.1 (C-2),
113.3 (C-3), 143.4 (C-4), 128.7 (C-5), 112.7 (C-6),
161.6 (C-7), 101.5 (C-8), 155.9 (C-9), 113.0 (C-10),
65.4 (C-1'), 119.4 (C-2"), 141.2 (C-3'), 40.1 (C-4"),
25.9 (C-5'), 123.5 (C-6'), 132.7 (C-7'), 16.6 (C-8"),
25.9 (C-9"), 17.9 (C-10"). LA # s 5 ki iE
— 50, WS A 16 B R
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