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Abstract: Objective To study the chemical constituents from the petroleum ether and ethyl acetate extract of the twig and leaves of
Taxus media. Methods Several column chromatography including silica gel, Sephadex LH-20 gel, ODS and so on were applied in
isolation and purification. The structures were elucidated on the basis of physicochemical properties and spectral data. Results Eight
taxane diterpenoids, five flavonoids, three phenolic acids, and two other compounds were isolated and determined as
taxinine-11,12-oxide (1), 2-deacetoxytaxuspine C (2), 2-deacetoxytaxinine E (3), 7,9-deacetyltaxinine B (4), taxagifin (5),
9-deacetyltaxinine A (6), 9-deacetyltaxinine (7), 10-desacetylbaccatin III (8), kaempferol (9), aromadendrin (10), apigenin (11),
sciadopitysin (12), ginkgetin (13), 4-hydroxy-benzaldehyde (14), p-hydroxybenzoic acid (15), pyrocatechol (16), B-sitosterol (17), and
eicosan-10-ol (18), respectively. Conclusion Compounds 1—4, 6, 7, 10, 14—16 are firstly isolated from the plant of 7. media, and
compound 18 is obtained from the Taxaceae for the first time.
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LH-20 BERAE OIS CHEEBEND S46E% 10 (31.4
mg), Tm-8e %4 Sephadex LH-20 &EfATE 3t (FHE
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Tm-2b £ 300~400 HfEkAE e, — & k- FHEE
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Tm-6k), Tm-6d % Sephadex LH-20 &t (H B
fii) 5 7 M4 (Tm-6d1~Tm-6d7), Tm-6d5 £
300~400 HEERAEGE (& k- HEE 200 © 1—
10 : 1 BEEEEEIOSMAY) 15(7.3 mg).16(6.8 mg);
Tm-8 £ Sephadex LH-20 #EfH: CHIBERENL), FRE
B RHAEY 8 (1262 mg).
3 HERE

&P 1: ARG, [0y +21.7° (¢ 0.09,
CHCl3). ESI-MS m/z: 621.3 [M—H], 623.2 [M+
H]", HX 2 FREAN 622, 'H-NMR (400 MHz,
CDCl;) 6: 7.67 (1H, d, J = 15.8 Hz, 5-OCin-H-7),
7.61 (2H, dd, J = 7.8, 1.9 Hz, 5-OCin-H-2',6'), 7.44
(3H, d, J= 7.4 Hz, 5-OCin-H-3"4',6'), 6.26 (1H, d, J =
15.9 Hz, 5-OCin-H-8"), 5.97 (1H, d, J = 10.7 Hz, H-9),
5.74 (1H, dd, J = 5.5, 1.8 Hz, H-2), 5.50 2H, d, J =
5.6 Hz, H-5, 20b), 5.39 (1H, d, J = 10.7 Hz, H-10),
5.21 (1H, s, H-20a), 3.12 (1H, d, J = 5.4 Hz, H-3),
2.69 (1H, dd, J = 20.2, 8.6 Hz, H-14a), 2.42 (1H, d,
J =20.4 Hz, H-14b), 2.28 (1H, s, H-6a), 1.99 (3H, s,
H-18), 1.95 (1H, dd, J= 8.4, 1.8 Hz, H-1), 1.88 (1H, s,
H-6b), 1.84 (3H, s, H-17), 0.99 (3H, s, H-19), 0.82
(3H, s, H-16); "*C-NMR (100 MHz, CDCls) §: 51.1
(C-1), 69.9 (C-2), 43.8 (C-3), 140.8 (C-4), 78.5 (C-5),
27.7 (C-6), 27.0 (C-7), 43.2 (C-8), 76.8 (C-9), 71.9
(C-10), 64.3 (C-11), 59.4 (C-12), 208.2 (C-13), 38.1
(C-14), 38.4 (C-15), 28.9 (C-16), 25.3 (C-17), 15.8
(C-18), 18.0 (C-19), 119.9 (C-20), 20.6, 20.8, 21.4 (3 X
CH;CO-), 169.2, 169.5, 169.8 (3 X CH;CO-), 134.1
(5-OCin-C-1),128.3 (5-OCin-C-2', 6'), 129.0 (5-OCin -
C-3',5"), 130.7 (5-OCin-C-4'), 146.4 (5-OCin-C-7),
117.1 (5-OCin-C-8"), 166.0 (5-OCin-C-9"). %53k
HAE o IED), %EAY) 1 taxinine-11,12-oxide.

&M 2: BERK (WERD, ESI-MS m/z: 605.1
[M+K]". '"H-NMR (400 MHz, MeOD) 6: 7.72 (1H, d,
J = 16.0 Hz, 5-OCin-H-7"), 7.66 (2H, dd, J = 6.7, 3.0
Hz, 5-OCin-H-2',6'), 7.49~7.41 (3H, m, 5-OCin-H-
3'4'6'), 6.52 (1H, d, J = 16.1 Hz, 5-OCin-H-8'), 6.20
(1H, d, J = 5.3 Hz, H-20a), 5.98 (1H, s, H-20b), 5.78
(2H, d, J = 4.6 Hz, H-9, 10), 5.72 (1H, t, J = 8.5 Hz,
H-5), 3.51 (1H, q, J = 7.5 Hz, H-12), 2.09 (3H, s,
CH;CO-), 2.06 (3H, s, CH;CO-); “C-NMR (100
MHz, MeOD) ¢: 48.6 (C-1), 77.3 (C-2), 66.6 (C-3),
142.9 (C-4), 77.7 (C-5), 26.2 (C-6), 31.4 (C-7), 44.8

(C-8), 83.0 (C-9), 80.1 (C-10), 58.3 (C-11), 53.2
(C-12), 216.4 (C-13), 39.2 (C-14), 43.2 (C-15), 26.6
(C-16), 28.5 (C-17), 15.9 (C-18), 26.3 (C-19), 128.7
(C-20), 20.5, 20.5 (2XCH;CO-), 170.7, 171.4 (2 X
CH;CO-), 135.0 (5-OCin-C-1'), 129.4 (5-OCin-C-2’,
6'), 1302 (5-OCin-C-3',5"), 131.1 (5-OCin-C-4"),
146.0 (5-OCin-C-7'), 118.1 (5-OCin-C-8'), 166.4
(5-OCin-C-9"). LA b ¥¥fs 5 Scilifoxt i oh 1 — 5, %
ENEY 2 N 9a,108- — Lk FE-20-F Fe-50-FE Fz ik
F-3,11-FR A2 it -4(20)- M- 13- o

WA 3: AEA (FEE), mp 164~167 C,
[a]y +102.3° (¢ 0.17, CHCl;), ESI-MS m/z: 593.2
[M+H]". "H-NMR (400 MHz, CDCl;) d: 7.76 (1H, d,
J=16.0 Hz, 5-OCin-H-7"), 7.51~7.38 (5H, m, Ph-H),
6.58 (1H, d, J = 16.1 Hz, 5-OCin-H-8"), 6.11 (1H, d,
J = 10.7 Hz, H-10), 5.89 (1H, d, J = 10.7 Hz, H-9),
5.79~5.72 (1H, m, H-13), 5.53 (1H, s, H-5), 5.30
(1H, s, H-20a), 4.91 (1H, s, H-20b), 3.10 (1H, d, J =
5.7 Hz, H-3), 2.76 (1H, dt, J = 14.7, 9.8 Hz, H-14a),
2.25 (3H, s, H-18), 2.06 (3H, s, CH3CO-), 2.02 3H, s,
CH;CO-), 1.74 (3H, s, CH;CO-), 1.62 (3H, s, H-17),
1.08 (3H, s, H-16), 0.78 (3H, s, H-16); "*C-NMR (100
MHz, CDCl;) d: 40.2 (C-1), 27.4 (C-2), 37.9 (C-3),
148.6 (C-4), 76.3 (C-5), 28.2 (C-6), 27.7 (C-7), 43.0
(C-8), 77.2 (C-9), 72.6 (C-10), 136.9 (C-11), 135.3
(C-12), 70.6 (C-13), 32.4 (C-14), 39.2 (C-15), 31.3
(C-16), 27.0 (C-17), 17.8 (C-18), 15.3 (C-19), 114.3
(C-20), 20.9, 21.0, 21.1 (3 X CH;CO-), 169.9, 170.4,
170.7 (3 X CH;CO-), 1343 (5-OCin-C-1'), 128.0
(5-OCin-C-2', 6'), 129.1 (5-OCin-C-3', 5'), 130.5
(5-OCin-C-4"), 118.8 (5-OCin-C-7), 145.1 (5-OCin-
C-8'), 166.2 (5-OCin-C-9"). LA_L %t 5 Sk ox) e 4
A—, BEMEW 3 N 2-E£ AL T E.

WEY 4: BEMK (FEE, ESI-MS m/z: 603.2
[M+Na]". 'H-NMR (400 MHz, CDCl3) 6: 7.77 (2H,
dd, J=8.1, 1.5 Hz, 5-OCin-H-2’, 6'), 7.68 (1H, d, J =
15.9 Hz, 5-OCin-H-7"), 7.48~7.40 (3H, m, 5-OCin-
H-3', 4, 6") #16.44 (1H, d, J=15.9 Hz, 5-OCin-H-8")
NEE BRI LSS S 6.24 (1H, d, J = 10.7 Hz,
H-10), 5.94 (1H, d, J = 10.8 Hz, H-9), 5.61 (1H, dd,
J=6.3,2.0 Hz, H-2), 5.38 (1H, t, J = 3.2 Hz, H-20a),
491 (1H, s, H-20b), 3.32 (1H, d, J = 6.2 Hz, H-3),
2.85 (1H, dd, J = 19.9, 7.0 Hz, H-14a), 2.38 (3H, s,
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H-18), 2.07 (3H, s, CH;CO-), 2.03 (3H, s, CH;CO-),
1.76 (3H, s, H-17), 1.26 (3H, s, H-19), 1.15 (3H, s,
H-16); "C- NMR (100 MHz, CDCl;) 6: 48.5 (C-1),
68.5 (C-2), 41.8 (C-3), 139.6 (C-4), 77.0 (C-5), 37.6
(C-6), 69.4 (C-7), 47.5 (C-8), 77.3 (C-9), 76.0 (C-10),
150.4 (C-11), 138.4 (C-12), 199.2 (C-13), 36.0 (C-14),
349 (C-15), 37.2 (C-16), 252 (C-17), 14.2 (C-18),
13.1 (C-19), 118.6 (C-20), 21.1 (CH;CO-), 21.2
(CH3CO-), 169.2 (CH5CO-), 169.6 (CH;CO-), 134.3
(5-OCin-C-1'), 128.4 (5-OCin-C-2',6"), 128.8 (5-
OCin-C-3",5"), 130.3 (5-OCin-C-4"), 146.2 (5-OCin-
C-7"), 117.2 (5-OCin-C-8"), 166.0 (5-OCin-C-9'). b4 I
Mol 5 SRR xR, SR A T 4 8 7.9-
TR OBEEY T B,

e 5: AL (FEE, ESI-MS m/z: 697.4
[M+H]", mp 265~267 C, [a]}y +14.3° (¢ 0.56,
MeOH). 'H-NMR (400 MHz, CDCLy) &: 7.91 (1H, d,
J = 162 Hz, 5-OCin-H-7"), 7.82~7.79 (2H, m,
5-0OCin-H-2, 6'), 7.42~7.36 (3H, m, 5-OCin-H-3', 4’,
6), 6.91 (1H, d, J = 16.1 Hz, 5-OCin-H-8"), 5.52 (1H,
dd, J=9.3, 1.7 Hz, H-2), 5.49 (1H, t, J = 3.3 Hz, H-5),
5.45 (1H, s, H-20a), 5.43~5.38 (1H, m, H-7), 4.94
(1H, d, J = 3.4 Hz, H-9), 4.60 (1H, s, H-20b), 4.19
(1H, d, J = 8.0 Hz, H-16a), 4.13 (1H, s, 11-OH), 3.68
(1H, d, J = 8.0 Hz, H-16b), 3.40 (1H, d, J = 9.0 Hz,
H-3), 3.01 (1H, dd, J = 18.4, 11.6 Hz, H-14a), 2.54
(1H, d, J = 18.4 Hz, H-14b), 2.36 (1H, d, J = 10.9 Hz,
H-1), 2.13 (3H, s, 2-CH;CO), 2.11 (3H, s, 7-CH;CO),
2.02 (3H, s, 9-CH5CO), 1.97 (3H, s, 10-CH;CO), 1.53
(3H, s, H-17), 1.22 (3H, s, H-18), 1.10 (3H, s, H-19);
BC-NMR (100 MHz, CDCly) d: 49.3 (C-1), 68.7
(C-2), 39.7 (C-3), 140.4 (C-4), 74.4 (C-5), 37.1 (C-6),
68.3 (C-7), 49.7 (C-8), 76.2 (C-9), 63.9 (C-10), 91.8
(C-11), 80.2 (C-12), 204.8 (C-13), 35.1 (C-14), 46.4
(C-15), 82.1 (C-16), 15.7 (C-17), 11.9 (C-18), 13.7
(C-19), 115.6 (C-20), 21.4 (CH5CO-), 21.3 (CH5CO-),
20.7 (CH;CO-), 20.8 (CH;CO-), 172.3 (CH;CO-),
169.7 (CH;CO-), 168.4 (CH5CO-), 168.3 (CH;CO-),
135.0 (5-OCin-C-1"), 128.7 (5-OCin-C-2’, 6"), 128.7
(5-OCin-C-3, 5"), 130.0 (5-OCin-C-4"), 145.9
(5-OCin-C-7'), 118.3 (5-OCin-C-8), 166.2 (5-OCin-
C-9". LA b Hd 4 5 SCmk A o R A — 5,
KE B 5 NEK T .

&M 6: A AR A CHEL, ESI-MS m/z:
4732 [M+K]J". 'H NMR (400 MHz, CDCl;) 8: 6.09
(1H, d, J = 10.3 Hz, H-9), 5.86 (1H, d, J = 10.3 Hz,
H-10), 5.54 (1H, dd, J = 6.2, 2.2 Hz, H-2), 5.15 (1H, s,
H-20a), 4.77 (1H, s, H-20b), 4.18 (1H, t, J = 2.4 Hz,
H-5), 3.59 (1H, d, J = 6.1 Hz, H-3), 2.77 (1H, dd, J =
19.8, 7.0 Hz, H-14a), 2.35 (1H, d, J = 19.7 Hz,
H-14b), 2.23 (3H, s, H-18), 2.18 (1H, dd, J = 7.0, 2.1
Hz, H-1), 1.13 (3H, s, H-16), 0.88 (3H, s, H-19); '*C-
NMR (100 MHz, CDCl;) 6: 48.6 (C-1), 70.1 (C-2),
41.0 (C-3), 147.0 (C-4), 76.1 (C-5), 30.5 (C-6), 25.2
(C-7), 4.7 (C-8), 73.3 (C-9), 76.1 (C-10), 149.8 (C-11),
138.6 (C-12), 199.8 (C-13), 36.1 (C-14), 37.7 (C-15),
37.4 (C-16), 26.6 (C-17), 14.0 (C-18), 17.3 (C-19), 114.2
(C-20), 209 (CHs;CO-), 214 (CH;CO-), 170.0
(CH;CO-), 169.7 (CH;CO-) £ 5 CHREHE A A —
HU, A 6 N 9-F LEEEEE T A

&Y 7. AR A (B, mp58~60 C,
ESI-MS m/z: 563.3 [M—H] . 'H-NMR (400 MHz,
CDCls) d: 7.76 (2H, d, J = 6.7 Hz, 5-OCin-H-2, 6'),
7.67 (1H, d, J = 15.9 Hz, 5-OCin-H-7'), 7.48~7.38
(3H, m, 5-OCin-H-3', 4', 6'), 6.43 (1H, d, J = 15.9 Hz,
5-OCin-H-8'), 6.05 (1H, d, J = 10.2 Hz, H-10), 5.90
(1H, d, J = 10.2 Hz, H-9), 5.56 (1H, dd, J = 6.5, 2.2
Hz, H-2), 5.36 (1H, s, H-5), 5.36 (1H, s, H-20a), 4.85
(1H, s, H-20b), 3.41 (1H, d, J = 6.4 Hz, H-3), 2.85
(1H, dd, J = 20.0, 7.0 Hz, H-14a), 2.43 (1H, d, J =
20.0 Hz, H-14b), 2.28 (3H, s, H-18), 2.25~2.22 (1H,
m, H-1), 2.08 (3H, s, CH;CO-), 2.07 (3H, s, CH;CO-),
1.25 (3H, s, H-17), 1.16 (3H, s, H-16), 0.94 (3H, s,
H-19); "C-NMR (100 MHz, CDCl3) 6: 48.6 (C-1),
69.7 (C-2), 43.2 (C-3), 142.0 (C-4), 78.3 (C-5), 28.4
(C-6), 27.5 (C-7), 44.5 (C-8), 73.5 (C-9), 75.9 (C-10),
150.7 (C-11), 138.0 (C-12), 199.5 (C-13), 36.1 (C-14),
37.7 (C-15), 37.4 (C-16), 252 (C-17), 14.0 (C-18),
17.5 (C-19), 117.3 (C-20), 20.9 (CH;CO-), 21.4
(CH3CO-), 169.8 (CH;CO-), 170.0 (CH3CO-), 134.6
(5-OCin-C-1') , 128.5 (5-OCin-C-2’, 6), 129.0 (5-OCin-
C-3', 5), 130.4 (5-OCin-C-4'), 145.8 (5-OCin-C-7),
117.8 (5-OCin-C-8"), 166.3 (5-OCin-C-9"). LA i
B 5 SR B A — 8P, etk & 7
N 9-F LERFEER T

&Y 8: FE A REA (EA), ESI-MS m/z:
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5432 [M—H] . 'H-NMR (400 MHz, DMSO-d;) &
8.03 (2H, d, J = 6.9 Hz, Ph-H-2', 6'), 7.67 (1H, t, J =
7.4 Hz, Ph-H-4"), 7.57 (2H, t, J = 7.6 Hz, Ph-H-3', 5'),
5.41 (1H, d, J=17.1 Hz, H-2), 5.22 (1H, d, J = 4.5 Hz,
13-OH), 5.14 (1H, d, J = 2.5 Hz, H-10), 4.93 (1H, d,
J = 8.8 Hz, H-5), 4.77 (1H, d, J = 2.4 Hz, 10-OH),
4.66~4.58 (1H, m, H-13), 435 (1H, s, 1-OH), 4.10
(1H, dt, J = 10.6, 7.0 Hz, H-7), 4.04 (2H, s, H-20),
3.82 (1H, d,J=7.1 Hz, H-3), 2.29 (1H, td, /= 8.2, 3.0
Hz, H-6a), 2.20 (3H, s, CH;CO-), 2.17 (2H, dd, J =
8.2, 3.1 Hz, H-14), 1.91 (3H, s, H-18), 1.69~1.61
(1H, m, H-6b), 1.53 (3H, s, H-19), 0.95 (3H, s, H-17),
0.94 (3H, s, H-16); "*C-NMR (100 MHz, DMSO-d)
5: 76.9 (C-1), 74.8 (C-2), 46.5 (C-3), 80.1 (C-4), 83.7
(C-5), 36.6 (C-6), 70.9 (C-7), 57.0 (C-8), 210.3 (C-9),
74.4 (C-10), 134.5 (C-11), 141.5 (C-12), 66.1 (C-13),
39.2 (C-14), 42.4 (C-15), 26.7 (C-16), 20.1 (C-17),
14.8 (C-18), 9.7 (C-19), 75.5 (C-20), 22.3 (4-CH;CO-),
169.5 (4-CH;CO-), 1652 (2-OBz-C=0), 133.2
(2-OBz-C-1"), 128.6 (2-OBz-C-2', 6') , 129.5 (2-OBz-
C-3',5"), 130.3 (2-OBz-C-4"). LA b $dis 5 SRk Eeda 5
R A — 5, e e A 8 N 10-k 2R
K= 1L,

EY 9: Bk AR (HEE, ESI-MS m/z: 287.2
[M+H]". '"H-NMR (400 MHz, DMSO-d¢) & 12.49 (1H,
s, 5-OH), 10.15 (1H, s, 3-OH), 8.05 (2H, d, J = 8.8 Hz,
H-2', 6), 6.93 (2H, d, J = 8.8 Hz, H-3', 5'), 6.43 (1H, s,
H-8), 6.19 (1H, s, H-6); *C-NMR (100 MHz, DMSO-d;)
5. 1473 (C-2), 136.1 (C-3), 176.4 (C-4), 1612 (C-5),
98.7 (C-6), 164.4 (C-7), 94.0 (C-8), 156.7 (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")o 25 SCHRI R H %}
Al e W 9 NIl 251

AW 10: T AN K (FEE), ESI-MS m/z: 289.1
[M+H]". '"H-NMR (400 MHz, MeOD) 6: 7.37 (2H, d,
J=28.8 Hz, H-2', 6"), 6.85 (2H, d, J= 8.8 Hz, H-3', 5"),
5.94 (1H, d, J= 2.1 Hz, H-8), 5.90 (1H, d, J= 2.1 Hz,
H-6), 5.00 (1H, d, J = 11.6 Hz, H-2), 4.57 (1H, d, J =
11.7 Hz, H-3); "*C-NMR (100 MHz, CD;0D) &: 85.0
(C-2), 73.6 (C-3), 198.5 (C-4), 165.3 (C-5), 96.3
(C-6), 168.8 (C-7), 97.3 (C-8), 164.6 (C-9), 101.8
(C-10), 123.2 (C-1"), 130.4 (C-2'), 116.1 (C-3"), 159.2
(C-4"), 116.1 (C-5"), 130.4 (C-6"). 4l UL FXdi &

SCHREARE T HET L S 10 AEB K.

& 11 Ak R CHEE , ESI-MS m/z: 269.2
[M—H] . 'H-NMR (400 MHz, DMSO-dy) J: 12.97
(1H, s, 5-OH), 10.80 (1H, s, 7-OH), 10.37 (1H, s,
4'-OH), 7.93 (2H, d, J = 8.8 Hz, H-2', 6'), 6.93 (2H, d,
J = 8.8 Hz, H-3', 5"), 6.79 (1H, s, H-3), 6.49 (1H, d,
J=2.1Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6); "C-
NMR (100 MHz, DMSO-dg) 6: 164.2 (C-2), 103.3
(C-3), 182.2 (C-4), 161.6 (C-5), 99.3 (C-6), 164.6
(C-7), 94.4 (C-8), 157.8 (C-9), 104.2 (C-10), 121.7
(C-1), 128.9 (C-2'), 116.4 (C-3"), 161.9 (C-4"), 116.4
(C-5"), 128.9 (C-6"). LA_LHdh 5 SCikFidis ) B A
—gl, A 11 AR R,

B 12: B B ACKE & CREED, mp 290~
291 °C, ESI-MS m/z: 578.8 [M—H] . "H-NMR (400
MHz, DMSO-dg) 6: 13.06 (1H, s, 5-OH), 12.92 (1H, s,
5"-OH), 10.87 (1H, s, 7"-OH), 8.24 (1H, dd, J = 8.8,
2.5 Hz, H-2'), 8.09 (1H, d, J = 2.5 Hz, H-6), 7.61 (2H,
d, J = 9.0 Hz, H-2"", 6", 7.37 (1H, d, J = 8.9 Hz,
H-5'), 7.02 (1H, s, H-3"), 6.94 (2H, d, J = 9.0 Hz,
H-3"",5"), 6.92 (1H, s, H-3), 6.81 (1H, d, J=2.3 Hz,
H-6), 6.42 (1H, s, H-6"), 6.37 (1H, d, J = 2.3 Hz,
H-8), 3.83 (3H, s, 7-OCH;), 3.80 (3H, s, 4-OCHj3),
3.75 (3H, s, 4"-OCH3); “C-NMR (100 MHz,
DMSO-dg) d: 163.6 (C-2), 103.9 (C-3), 182.0 (C-4),
160.6 (C-5), 98.1 (C-6), 162.2 (C-7), 92.7 (C-8), 154.3
(C-9), 103.2 (C-10), 55.5 (7-OCHs), 121.6 (C-1"),
130.9 (C-2"), 122.8 (C-3"), 161.1 (C-4"), 111.7 (C-5"),
128.4 (C-6"), 55.9 (4-OCH;), 163.1 (C-2"), 104.8
(C-3"), 182.1 (C-4"), 160.6 (C-5"), 98.6 (C-6"), 165.2
(C-7"), 157.3 (C-9"), 103.7 (C-10"), 122.4 (C-1"),
127.8 (C-2", 6", 114.5 (C-3"", 5", 161.8 (C-4"),
56.1 (4""-OCHs). VA_EXd 5 SCk B s e — 5,
KB EW 12 NEFARUEET .

A 13: wEMRARE A (FED, ESI-MS
m/z: 565.2 [M—H] . 'H-NMR (400 MHz, DMSO-d;)
5: 13.10 (1H, s, 5-OH), 12.92 (1H, s, 5"-OH), 10.84
(1H, s, 7"-OH), 10.29 (1H, s, 4”"-OH), 8.23 (1H, dd,
J =189, 2.5 Hz, H-6"), 8.10 (1H, d, J = 2.5 Hz, H-2'),
7.50 (2H, d, J = 8.8 Hz, H-2"", '), 7.37 (1H, d, J =
9.0 Hz, H-5"), 7.02 (1H, s, H-3"), 6.72 (2H, d, J = 8.8
Hz, H-3", 5""), 6.92 (1H, s, H-3), 6.41 (1H, s, H-6"),
6.37 (1H, d, J = 2.3 Hz, H-6), 3.83 (3H, s, 7-OCH3),
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3.79 (3H, s, 4-OCH;); "“C-NMR (100 MHz,
DMSO-dg) d: 163.5 (C-2), 103.6 (C-3), 182.0 (C-4),
161.1 (C-5), 982 (C-6), 165.2 (C-7), 92.7 (C-8), 157.4
(C-9), 104.8 (C-10), 55.9 (7-OCHs3), 122.4 (C-1"), 128.3
(C-29), 111.8 (C-5"), 130.9 (C-6'), 56.1 (4-OCHs), 182.0
(C-4"), 160.6 (C-5"), 98.6 (C-6"), 161.7 (C-7"), 103.8
(C-8"), 154.3 (C-9"), 103.6 (C-10"), 121.2 (C-1"), 128.0
(C-2",6™), 115.8 (C-3", 5", LA EHdi 5 SOk % HE—
U, KA 13 SR SR -

&Y 14: A EEHRCFED, ESI-MS m/z: 121.0
[M—H] . 'H-NMR (400 MHz, CDCl;) 6: 9.88 (1H, s,
CHO), 7.84 (2H, d, J = 8.6 Hz, H-2, 6), 7.01 (2H, d,
J=8.6 Hz, H-3, 5); "*C-NMR (100 MHz, CDCl;) ¢:
129.8 (C-1), 116.0 (C-2, 6), 132.6 (C-3, 5), 161.8
(C-4), 191.4 (CHO). LA b3t 55 SOk Hidhs xof HE I A
— 5, WS A 14 R IR

AP 15: A LR CFED, ESI-MS m/z: 137.0
[M—H] . '"H-NMR (400 MHz, DMSO-dg) &: 11.20
(1H, s, COOH), 7.85 (2H, d, J = 8.6 Hz, H-2, 6), 6.88
(2H, d, J = 8.6 Hz, H-3, 5); “C-NMR (100 MHz,
DMSO-dg) 8: 131.5 (C-1), 121.4 (C-2, 6), 115.1 (C-3, 5),
161.5 (C-4), 167.2 (COOH). PA_F-#4 5 SRR X &
AR, WS A 15 RHERSEEIE R

&Y 16: A (HED, ESI-MS m/z: 109.0
[M—H] . 'H-NMR (400 MHz, DMSO-dy) o: 7.78
(2H, d, J = 8.6 Hz, H-3, 4), 6.81 (2H, d, J = 8.7 Hz,
H-2, 5); “C-NMR (100 MHz, DMSO-ds) d: 161.7
(C-1, 6), 115.3 (C-2, 5), 131.7 (C-3, 4). UL FH¥RE 5
mo HE LA — 1, W e Ak A 16 HARE .

WEW 17 TEEREE R, 5 B-A ST I
SR, OB A N REAE S0 — 2, Wk
SEAEY 1T N -4 5 IE

&Y 18: Ak, ESI-MS m/z: 297.3 [M—
H] . 'H-NMR (400 MHz, CDCl;) d: 3.59 (1H, s,
H-10), 1.43 (8H, s, H-8, 9, 11, 12), 1.25 (26H, s,
H-2~7, 13~19), 0.90 (6H, dt, J = 19.0, 7.3 Hz, 1,
20-CH;); “C-NMR (100 MHz, CDCl;) &: 14.3 (C-1,
20), 22.8 (C-2, 19), 32.1 (C-3, 18), 29.5 (C-4, 17),
29.9 (C-5~7, 13~16), 25.8 (C-8, 12), 37.6 (C-9, 11),
72.1 (C-10)o VA b E¥5 5 SOk v Hicdh ot i B A —
FP, W Ete A 18 N IE - HE-10-EE .
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