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Chemical constituents from fruits of Citrus medica var. sarcodactylis
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Abstract: Objective To study the chemical constituents from the fruits of Citrus medica. var. sarcodactylis. Methods The chemical
constituents were isolated and purified by silica gel, Sephadex LH-20 gel column chromatography, ODS and semi-preparation HPLC.
The structures of all isolates were determined on the basis of NMR and MS analysis. Results A total of 26 compounds were isolated
from the 95% EtOH extract of C. medica var. sarcodactylis, which were identified as chrysophanic acid (1), physcion (2), emodin (3),
aloeemodin (4), kakuol (5), 2-methoxy-4,5-methylenedioxypropiophenone (6), methoxylatifolone (7), honokiol (8), arctigenin (9),
matairesinol (10), epipinoresinol (11), lappaol F (12), arctium B (13), isolappaol A (14), lappaol A (15), 3-(1,3-benzodioxol-5-yl)-1,2-
propanediol (16), lappaol B (17), syringaresinol (18), rutaecarpine (19), pellitorine (20), asaroidoxazine B (21), casticin (22), 2-(3,4-
dimethoxyphenyl)-3,5,8-trihydroxy-7-methoxy-4H-1-benzopyran-4-one (23), 2-(3,4-dimethoxyphenyl)-5,6,7-trihydroxy-3-methoxy-
4H-1-benzopyran-4-one (24), (22E,24R)-5a,80,-epidioxyergosta-6,9,22-triene-33-ol (25) and ergosterol peroxide (26). Conclusion
All compounds were isolated from the fruits of C. medica var. sarcodactylis for the first time. This study provides certain study basis
for the utilization of C. medica. var. sarcodactylis.
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W F NZ=EHR (Rutaceae) Hi i & MY 1 F
Citrus medica L. var. sarcodactylis Swingle [1]F 155
S, A XFRT . EEE. BTEERSE, T2
IARAET AR )TV DU g A HMER, IR
Lo, B B e, BABFEA. S L
JEITh R, AT B A B B s
SRR, AR Im R AT A s Mrb s il 4
SR, BT ORISR, BTz B
RGP SR BT B el JUMIE . STk
W USSP PR, R S T W L By
AEEER Wl M RIEREF AR Ay
Tt FE TR, NE SR 2R
HL A ] B DA B T B AR v R S AR S AR, AT
TR T WL 22 B AT T R IT, A3t &
133 26 MEEYD, 73 5 % € KB (chrysophanic
acid, 1) K ¥ & ¥ (physcion, 2) K % (emodin,
3). AR K (aloeemodin, 4). FALEE (kakuol,
5). 2-FSEF-4,5- FF LKA (2-methoxy-
4,5-methylenedioxypropiophenone , 6 ) . methoxy-
latifolone (7). FIEAME (honokiol, 8). 4-3& -4
JG (arctigenin, 9). ZIAAM/IER (matairesinol,
10). A EEY (epipinoresinol, 11)+ lappaol F (12).
arctium B (13). isolappaol A (14). lappaol A (15).
3-(1,3-benzodioxol-5-yl)-1,2-propanediol ( 16 ) .
lappaol B (17). T #&JE% (syringaresinol, 18). &
ZEBE IR, (rutaecarpine, 19). HEHH (pellitorine,
20). asaroidoxazine B (21). E 3| T ¥ & (casticin,
22 ) . 2-(3,4-dimethoxyphenyl)-3,5,8-trihydroxy-7-
methoxy-4H-1-benzopyran-4-one  ( 23 ) . 2-(3,4-
dimethoxyphenyl)-5,6,7-trihydroxy-3-methoxy-4H-1-
benzopyran-4-one (24). (22E,24R)-50,80.,-1 4537 /1
£ -6,9,22- = #5 -3p- 1% [(22E,24R)-50,80.,-epidioxy-
ergosta-6,9,22-triene-3B-ol , 25] it 4 2 ff i %
(ergosterol peroxide, 26). FrE WA E KM
T 1R 2
1 X5

Bruker AV-400 77 G A% R LIR P AL (B E
Bruker A #]); AB SCIEX Triple TOFTM 5600
PORF- AT I [A) BRIEC BT E A (SE[E AB BT A 7))
LC-20AT 2 AR A CH A By Es A wDD;
i LC-100 7Yl 46 i ROBUH (il A (CRifgfhi
FBHEAERA R AT ; IKARVS Bkt 2 KA ([
IKA A5 4r#18 HPLC i Kromasil 100-5-

Cis (250 mmX 4.6 mm, 5pum); Z>Hr# HPLC {03
¥ Kromasil Silica 5u 100A (250 mmX4.6 mm, 5
um); &% HPLC il Kromasil 100-5-Cis
(250 mm X 10 mm, 5pum); Pl &% HPLC (il
YMC Pack ODS-A (250 mm X 10 mm, 5pm); H:{f
R (100~200. 200~300 H, 8igeib TH
FRAT D GF254 FERHEER (18 E B e A 7D
Sephadex LH-20 %% il (3£ [E Pharmacia 24
F]); ODS i IERL (HA YMC AF]); il H .
Ol AbntiEEIERH AR AR T alif ik
BEER M. &/ k. HEE. IETE CREZuTR
AT

T2 TERK B IERAMARATR, &)
PR BE 2 KRB BUR % 8 A= EH R G B il
YiF C. medica L. var. sarcodactylis Swingle )T
RS, Z5MR A (GFS-202305) {RAFET) M=
YRF A E
2 REESE

TP HRR 17 kg, F 180 L [ 95% L5
JEFREL 3 K, AIHRBGE, WEERARSEE 2.8
kgo HEIREWLNRET /KT, WK AME. B
M Ol I T EEREEL, PRI AE 5 43 20 T kR A7
RE (346.5¢). BEIRAEEHALIRE (205.0g). IE
TEEEALIRE (381.2 8,

FMBEER AR E (346.5g) LRGN, A
THTEE-BERR 2,08 (100 @ 1~1 1) BEEEEli, 53] 12
ANy (Fr. A~L). Hrf Fr. C B @A, 53
&1 (40 mg) . 15y Fr. B #1455 HPLC [1E
Ce-SF A EE (90 1 10) ] rE4difh, BBEY S
(17.5mg, tr=10.8min), Fr.D (16g) %4 Sephadex
LH-20 A, &R -FEE (10 1) SFEENMN,
53] 3 NMHSr Fr. D1~D3. Hr Fr. D2 A SikHr
H, B2AEY 2 (10 mg). Fr. D3 KA #l&1H
HPLC[HEE-/K (45 :55) 1o &aitk, BE1kEY 6
(3.1mg, ®=22.7min). Fr.E (11g) £ ODS #f
P, HFEEK (1D 1~9 1 1) BEEEVERL, 15 8 Ny
Fr. E1~E8. M Fr. E1 R4/ HPLC[H FE-/K
(60 : 40) 15r&Edith, /BEMAEM T 2.1mg, ®R=
22.4min), Fr. G (3 g) % ODS H:ta i, FEE-/K (7
3~9 1 1) BEEVE, 55 AN Fr. G1~GS, HA
Fr. G1 fifmfitr i, S31M6&4 19 (132 mg). Fr.
G2 KAl %8 HPLC [HEE-/K (70 © 300 | 434k
tb, BELLEY 8 (9.6mg, r=44.1min). 20 (6.6
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mg, ®R=58.5min). Fr. G3 &AM, B2k
Y3 (30 mg).

BEIR B HBATIRE (205.0 g) LREMRF: i,
TR HEE (1D 0~2 1 1) BREEEME, 53 10 4
Mo (Fr.A~D. Fr.A (4g) SO, A
f-BEER B8 (100 1~7 :3) BREESRME, 7935 4
oy Fr. A1~AS. Hrb Fr. Al H &, 5301t
A4 23 (3.3mg). Fr. A3 (738 mg) %4 Sephadex LH-
20 AR, CEHBE-HEE (101D SN, 153
3 NS Fr. A3a~A3c. HH Fr. A3a KA
HPLC [FEE-/K (70 : 30) | rEsdith, BEEY
9(13.9mg, ir=10.2 min) . Fr. A3b %4 % HPLC
[FEE-/K (65 :35) ] 4r&4lith, HRLED 10 (10
mg, kR=28.6 min). 11 (4.6 mg, tr=9.1 min). 22 (3.9
mg, R=21.2 min). Fr. A3c KM% % HPLC [H
7K (75 1 25) 10 Baif, 521165 24 (4.1 mg,
®R=14.1min). 4 (22mg, ®x=20.5min). Fr.B (8
g) % Sephadex LH-20 fH a3, —&(H fe-HEE (1 :
1) R, 753 3 MES Fr. B1~B3. Hr Fr.
B2 (3.7g) & ODS fH:&iE, HEL-/K (3:7~9: 1)
BREEVEI, 15 8 AN4H4) Fr. B2a~B2h. 1414} Fr.B2a
KR4 8 HPLC [ZE-7K (37 1 63) ] Zrisdiifh,
BFEAEY 18 (2.5mg, ®R=17.9min). Fr.C (11g)
2 ODS FEtail, HEE-/K (31 7~9 1) BRETEM,
25 NS Fr.C1~C5. Fr.Cl (638 mg) L&A
i, “EHG-HEE (100 0 1) R, B34
4y Fr.Cla, &% % HPLC [Zf5-/K (8:92) 1 &
matitk, BE14LEY 16 (5.1 mg, ®R=60.2 min),
Fr. C3 K4 % HPLC [HEE-/K (45 155) ] 708
aith, BEMLE 14 (7.1 mg, ®R=59.2 min). 15
(14mg, ®R=67.1min). Fr.C4 (1.4g) %4 Sephadex
LH-20 FE i, ZSe-HEE (101D SFREHN,
551 2 AN Fr. C4a~C4b. H Fr. C4a 5 Sk Hr
H, F21EAEY) 21 (1.5 mg). Fr. C4b KH #2571
HPLC [ZJE-/K (35 :65) ] &4k, B5EMLE
17 (3mg, ®&=29.6min). Fr.D (14g) %4 ODS ¥
s, HFEE-K (3:07~9 1 1) BBV, 15544
43 Fr.D1~D5. H Fr.D3 (1.6 g) & Sephadex LH-
20 RS, TEFGE-FEE (101D SN, 53
3 ANHSy Fr. D3a~D3c. Fr. D3a %45 HPLC
[HEE-7K (50 0 500] sy &s4ith, 52L& 12(17.3
mg, ®R=28.2min). 13 (5.8 mg, rR=31.3min), Fr.
D5 (523 mg) ZREMRFE (i, — & kE-HEE (80 :

1) SEEvefin, 53044 Fr. D5a, 41475 HPLC
[ZJE-7K (951 5) ] srEalith, 1821HbE 25 (2
mg, &R=20.5min). 26 (11 mg, &R=23.9 min)

3 HHEE

tEY 1. B aEk. 25308 CisHioOs;
HR-ESI-MS m/z: 255.064 9 [M+H]* (C1sH; 1047, it
HAH 255.0652). 'H-NMR (400 MHz, CDCl3) 8: 12.12
(1H, s, 8-OH), 12.01 (1H, s, 1-OH), 7.82 (1H, dd, J =
7.5, 1.1 Hz, H-5), 7.67 (1H, dd, J = 8.4, 7.5 Hz, H-6),
7.65 (1H, d, J= 1.1 Hz, H-4), 7.29 (1H, dd, J=8.4, 1.1
Hz, H-7), 7.10 (1H, d, J = 1.1 Hz, H-2), 2.47 (3H, s, 3-
CHs); '3C-NMR (100 MHz, CDCls) &: 192.7 (C-9),
182.2 (C-10), 162.9 (C-1), 162.6 (C-8), 149.5 (C-3),
137.1 (C-6), 133.8 (C-11), 133.5 (C-14), 124.7 (C-5),
124.5 (C-2), 121.5 (C-4), 120.1 (C-7), 116.1 (C-12),
113.9 (C-13), 22.4 (3-CH3)o DA 30 5 SCRRHRIE %L
PEIEAR—FO, MRS 1 N RER .

e 2. AR, 457N CieHi20s;
HR-ESI-MS m/z: 285.0749 [M+H]* (Ci6H 305", it
HAH 285.075 8). 'H-NMR (400 MHz, CDCl3) §: 12.31
(1H, s, 1-OH), 12.12 (1H, s, 8-OH), 7.63 (1H, d, J=1.1
Hz, H-5), 7.37 (1H, d, J = 2.5 Hz, H-4), 7.08 (1H, d,
J=1.1 Hz, H-7), 6.69 (1H, d, J = 2.5 Hz, H-2), 3.94
(3H, s, 3-OCH3), 2.45 (3H, s, 6-CH3); '3C-NMR (100
MHz, CDCls) d: 191.0 (C-9), 182.2 (C-10), 166.7 (C-
3), 165.4 (C-1), 162.7 (C-8), 148.6 (C-6), 135.4 (C-14),
133.4 (C-11), 124.7 (C-7), 121.5 (C-5), 113.8 (C-12),
110.4 (C-13), 108.4 (C-4), 106.9 (C-2), 56.2 (3-OCH3),
22.3 (6-CHs)o LA EEH5 5 SCmR i T8 s B A — 20,
S EAY) 2 NRTE R .

e 3: BEEH K. 1AM CisHigOs;
HR-ESI-MS m/z: 271.059 7 [M+H]" (C1sH0s", it
1 271.060 1). 'H-NMR (400 MHz, DMSO-ds) 6:
12.06 (1H, s, 8-OH), 11.99 (1H, s, 1-OH), 11.37 (1H, s,
6-OH), 7.46 (1H, s, H-4), 7.14 (1H, s, H-2), 7.10 (1H,
d, J=0.9 Hz, H-5), 6.58 (1H, d, /= 0.9 Hz, H-7), 2.40
(3H, s, 3-CH3); '*C-NMR (100 MHz, DMSO-ds) J:
189.7 (C-9), 181.3 (C-10), 165.6 (C-6), 164.4 (C-8),
161.4 (C-1), 1482 (C-3), 135.1 (C-11), 132.8 (C-14),
124.1 (C-2), 120.5 (C-4), 113.3 (C-13), 108.9 (C-12),
108.8 (C-7), 107.9 (C-5), 21.5 (3-CH3). LA F¥¥E 5
BRRE B A — 2, WS B G 3 R E .

e 4. IR, 470N CisHigOs;
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HR-ESI-MS m/z: 269.045 7 [M—H]~ (CisHyOs™, it
{1 269.044 5). 'H-NMR (400 MHz, DMSO-ds) o:
11.96 (1H, s, 8-OH), 11.96 (1H, s, 1-OH), 7.82 (1H, dd,
J=1.7,6.8 Hz, H-6), 7.73 (1H, dd, J= 6.8, 0.8 Hz, H-
5), 7.71 (1H, s, H-4), 7.39 (1H, dd, J = 7.7, 0.8 Hz, H-
7), 7.31 (1H, s, H-2), 5.60 (1H, t, J = 5.8 Hz, 3-OH),
4.64 (2H, d, J= 5.8 Hz, 3-CH,); '*C-NMR (100 MHz,
DMSO-de) 6: 191.7 (C-9), 182.7 (C-10), 161.6 (C-1),
161.4 (C-8), 153.7 (C-3), 137.4 (C-6), 133.4 (C-14),
133.2 (C-11), 124.4 (C-7), 120.7 (C-5), 119.4 (C-2),
117.1 (C-4), 116.0 (C-12), 114.5 (C-13), 62.1 (3-CH2).
PL b3 5 SRR B s e A — 300, s E S
Y4 NP ERER.

WEY 5. BEAER. 551N CloH1004;
HR-ESI-MS m/z: 195.064 5 [M+H]* (C1oH104%, it
4l 195.0652). '"H-NMR (400 MHz, CDCl3) d: 13.11
(1H, s, 2-OH), 7.09 (1H, s, H-6), 6.45 (1H, s, H-3), 5.98
(2H, s, H-10), 2.89 (2H, q, J = 7.3 Hz, H-8), 1.22 (3H,
t, J = 7.3 Hz, H-9); '3C-NMR (100 MHz, CDCl;) §:
204.9 (C-7), 162.1 (C-2), 154.3 (C-4), 140.6 (C-5),
111.9 (C-1), 106.6 (C-6), 102.0 (C-10), 99.0 (C-3),
31.6 (C-8), 8.6 (C-9). LA -HuHs 5 STk i F 4 2
A=, HEEENEY S AR,

tEw 6: A, 1 CiHi1204; HR-
ESI-MS m/z: 209.080 3 [M+H]" (C1iH 304", H51H
209.080 8). 'H-NMR (400 MHz, CDCl3) d: 7.32 (1H,
s, H-6), 6.54 (1H, s, H-3), 5.98 (2H, s, H-10), 3.86 (3H,
s, 2-OCH3), 2.95 (2H, q, J= 7.2 Hz, H-8), 1.14 (3H, t,
J=17.2Hz, H-9); 3C-NMR (100 MHz, CDCls) 6: 200.9
(C-7), 156.8 (C-2), 152.3 (C-4), 141.8 (C-5), 120.8 (C-
1), 109.4 (C-6), 102.1 (C-10), 94.4 (C-3), 56.4 (2-
OCHj3), 37.1 (C-8), 8.8 (C-9). LA ¥ 5 ikikiE
AR, BEEEY) 6 N 2-H A Fk-4,5-
M AR R P

WEY) 7: wAREREE, 437N CiaHi4O0s;
HR-ESI-MS m/z: 239.090 8 [M+H]" (C12H1505%, it
5144 239.091 4). "H-NMR (400 MHz, CDCl;) 6: 7.02
(1H, s, H-6), 6.06 (2H, s, H-2), 3.98 (3H, s, 4-OCH3),
3.88 (3H, s, 7-OCH3), 2.96 (2H, q, J = 7.2 Hz, H-2"),
1.16 (3H, t, J = 7.2 Hz, H-3); '3C-NMR (100 MHz,
CDCl3) d: 201.2 (C-1'), 139.5 (C-3a), 139.1 (C-7a),
139.1 (C-7), 137.4 (C-4), 125.2 (C-5), 108.7 (C-6), 102.6
(C-2), 60.4 (7-OCH3), 56.7 (4-OCH3), 36.8 (C-2"), 8.7 (C-

3" DA BRSSO E SR A — 202, et
&%) 7 9 methoxylatifolone .

&) 8: ARk, 737N CisHisOos
HR-ESI-MS m/z: 265.123 6 [M—H]™ (C1sH1702~, it
Al 265.122 3). 'H-NMR (400 MHz, CDCl5) §: 7.23
(1H, m, H-6), 7.23 (1H, m, H-2), 7.05 (1H, dd, J= 8.2,
2.1 Hz, H-4"), 7.02 (1H, d, J = 2.1 Hz, H-6'), 6.92 (1H,
d, J=8.2 Hz, H-5), 6.90 (1H, d, J= 8.2 Hz, H-3"), 6.01
(1H, m, H-8), 6.01 (1H, m, H-8"), 5.15 (2H, m, H-9),
5.15 (2H, m, H-9"), 3.46 (2H, d, J= 6.5 Hz, H-7), 3.35
(2H,d,J=6.5Hz, H-7'); '3C-NMR (100 MHz, CDCl5)
5: 154.1 (C-4), 150.9 (C-2'), 137.9 (C-8), 136.1 (C-8),
132.4 (C-5'), 131.3 (C-6'), 130.4 (C-2), 129.7 (C-4"),
129.0 (C-3), 128.7 (C-6), 127.8 (C-1"), 126.5 (C-1),
117.1 (C-3"), 116.7 (C-5), 115.7 (C-9"), 115.7 (C-9),
39.6 (C-7"),35.3 (C-7). LA H¥a5 SOk it is $is 5k
A=), M E A 8 NAEAN .

e 9: wAREREA, 43 F N CaHOss
HR-ESI-MS m/z: 373.164 2 [M+H]" (C21H2506", it
Y 373.164 6). 'H-NMR (400 MHz, CDCl3) §: 6.82
(1H, d, J=7.9 Hz, H-5), 6.74 (1H, d, J= 8.1 Hz, H-5"),
6.63 (1H, d, J= 1.9 Hz, H-2), 6.60 (1H, dd, J=7.9, 1.9
Hz, H-6), 6.54 (1H, dd, J=8.1, 1.9 Hz, H-6'), 6.46 (1H,
d, J=1.9 Hz, H-2"), 5.55 (1H, s, 4-OH), 4.13 (1H, m,
H-9), 3.88 (1H, m, H-9), 3.85 (3H, s, 3-OCH3), 3.81
(3H, s, 3'-OCH3), 3.81 (3H, s, 4-OCH3), 2.92 (2H, m,
H-7), 2.62 (1H, m, H-7), 2.54 (2H, m, H-8"), 2.47 (1H,
m, H-7); BC-NMR (100 MHz, CDCl3) d: 178.9 (C-9"),
149.1 (C-3), 148.0 (C-4), 146.8 (C-3'), 144.7 (C-4"),
130.6 (C-1), 129.6 (C-1), 122.2 (C-6'), 120.7 (C-6),
114.2 (C-5%, 111.9 (C-2"), 111.6 (C-5), 111.4 (C-2),
71.5 (C-9), 56.0 (4-OCH3), 56.0 (3'-OCH3), 55.9 (3-
OCH3), 46.7 (C-8"), 41.1 (C-8), 38.3 (C-7), 34.6 (C-7").
DL b3 5 SRR B s S A — B0, e
Y9 N HIT.

A 10: IR B EIHRY) 73T N CaoH22065
HR-ESI-MS m/z: 359.147 8 [M+H]" (C20H»06", it
HE 359.148 9). 'H-NMR (400 MHz, CDCl;) d: 6.82
(1H, d, J= 8.0 Hz, H-5), 6.80 (1H, d, J= 8.0 Hz, H-5"),
6.60 (1H, m, H-6), 6.60 (1H, m, H-2), 6.51 (1H, dd,
J=8.0, 1.8 Hz, H-6'), 6.41 (1H, d, J = 1.8 Hz, H-2'),
5.54 (1H, s, 4-OH), 5.53 (1H, s, 4-OH), 4.15 (1H, dd,
J=9.1,7.2 Hz, H-9), 3.88 (1H, dd, J=9.1, 7.2 Hz, H-
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9), 3.82 (3H, s, 3-OCHs), 3.81 (3H, s, 3-OCH3), 2.91
(2H, m, H-7"), 2.61 (1H, m, H-7), 2.54 (2H, m, H-8"),
2.46 (1H, m, H-7); BC-NMR (100 MHz, CDCls) d:
178.9 (C-9'), 146.8 (C-3'), 146.7 (C-3), 144.7 (C-4"),
144.5 (C-4), 129.9 (C-1"), 129.7 (C-1), 122.2 (C-6"),
121.5 (C-6), 114.5 (C-5'), 114.2 (C-5), 111.6 (C-2"),
111.1 (C-2), 71.5 (C-9), 56.0 (3'-OCH;), 55.9 (3-
OCH3), 46.7 (C-8'), 41.1 (C-8), 38.5 (C-7), 34.7 (C-7").
PL b3 5 ORI B s A — 304, s E S
Y1 10 9 DA AR o

a1 B EEAE, 5T 308 CoHnOss
HR-ESI-MS m/z: 359.147 9 [M+H]" (C20H»06", it
#{H 359.148 9). 'H-NMR (400 MHz, CDCls) J: 6.95
(1H, d, J = 1.3 Hz, H-2"), 6.90 (1H, m, H-2), 6.90 (1H,
m, H-5), 6.90 (1H, m, H-5), 6.84 (1H, dd, J=8.1, 1.7
Hz, H-6), 6.78 (1H, dd, /= 8.1, 1.3 Hz, H-6'), 5.59 (1H,
s, 4-OH), 5.57 (1H, s, 4-OH), 4.86 (1H, d, J = 5.3 Hz,
H-7'), 4.43 (1H, d, J = 7.1 Hz, H-7), 4.12 (1H, d, J =
9.5 Hz, H-9), 3.92 (3H, s, 3-OCH3), 3.91 (3H, s, 3'-
OCHs), 3.85 (1H, m, H-9"), 3.85 (1H, m, H-9), 3.33
(1H, m, H-8'), 3.33 (1H, m, H-9'), 2.91 (1H, m, H-8);
3C-NMR (100 MHz, CDCl3) 6: 146.9 (C-3), 146.6 (C-
3", 145.5 (C-4), 144.8 (C-4"), 133.2 (C-1), 130.5 (C-
1), 119.3 (C-6), 118.6 (C-6"), 114.4 (C-5), 114.4 (C-5"),
108.7 (C-2), 108.5 (C-2"), 87.9 (C-7), 82.3 (C-7"), 71.1
(C-9), 69.9 (C-9"), 56.2 (3-OCH3), 56.1 (3'-OCH3),
54.7 (C-8), 50.3 (C-8"). LA H¥iE 5 STk ik I8 £ 3
A3, SR G 11 R EE .

WEY 12: AMEE. 457N CioHaOr2;
HR-ESI-MS m/z: 737.255 3 [M+Na]" (CsH4012Na*,
TH5AE 737.256 9). 'H-NMR (400 MHz, CD;0D) 6:
7.00 (1H, d, J=2.0 Hz, H-2""), 6.98 (1H, d, J= 2.0 Hz,
H-2"), 6.82 (1H, dd, J = 8.0, 2.0 Hz, H-6""), 6.80 (1H,
dd, J=8.0, 2.0 Hz, H-6"), 6.75 (1H, d, J = 8.0 Hz, H-
5", 6.73 (1H, d, J = 8.0 Hz, H-5"), 6.64 (1H, s, H-2),
6.58 (1H, s, H-6), 6.58 (1H, s, H-6'), 6.52 (1H, s, H-2"),
5.48 (1H, d,J= 6.5 Hz, H-7""), 5.46 (1H, d, J= 6.5 Hz,
H-7"), 427 (1H, dd, J = 9.0, 7.0 Hz, H-9"), 3.97 (1H,
dd, J = 9.0, 7.0 Hz, H-9"), 3.82 (2H, m, H-9""), 3.79
(3H, s, 3"-OCH3), 3.79 (3H, s, 3""-OCH3), 3.77 (1H, m,
H-9"), 3.74 (3H, s, 3-OCHa), 3.74 (3H, s, 3'-OCHs),
3.71 (1H, m, H-9"), 3.48 (1H, m, H-8"), 3.48 (1H, m,
H-8""), 2.94 (1H, dd, J = 14.0, 5.0 Hz, H-7), 2.78 (1H,

dd, J=14.0, 8.0 Hz, H-7), 2.68 (1H, m, H-7"), 2.59 (1H,
m, H-7"), 2.54 (1H, m, H-8), 2.49 (1H, m, H-8"); !3C-
NMR (100 MHz, CD;0D) §: 181.6 (C-9), 149.1 (C-3"),
149.1 (C-3'"), 148.2 (C-4""), 148.0 (C-4"), 147.6 (C-
3%, 147.5 (C-3), 145.4 (C-4"), 145.3 (C-4), 134.5 (C-
1), 134.3 (C-1"), 133.3 (C-5"), 132.7 (C-5), 130.4 (C-
1), 130.2 (C-1), 120.0 (C-6"), 120.0 (C-6""), 118.9 (C-
5", 118.3 (C-5"), 116.1 (C-6"), 116.0 (C-2"), 114.8 (C-
6), 114.2 (C-2), 110.7 (C-2""), 110.6 (C-2"), 89.2 (C-
7', 89.2 (C-7"), 73.1 (C-9"), 64.8 (C-9"), 64.6 (C-9"),
56.7 (3""-OCHs), 56.6 (3"-OCH3), 56.4 (3'-OCHa),
56.3 (3-OCH3), 55.1 (C-8"), 55.0 (C-8"), 47.9 (C-8), 42.6
(C-8'),39.4 (C-7"), 35.9 (C-7). LA EXHE 5 ChkARIESL
PEFEAR ), W ENEY) 12 79 lappaol Fo
WwEY 13: AfEE. T3 N CaoHaO12:

HR-ESI-MS m/z: 715.274 3 [M+H]* (C40H43012", it
A 715.2749). 'H-NMR (400 MHz, CD;0D) 6: 6.95
(1H, d,J=2.0 Hz, H-6"), 6.92 (1H, s, H-6""), 6.82 (1H,
dd, J=8.0, 2.0 Hz, H-2""), 6.80 (1H, d, J = 8.0 Hz, H-
3", 6.78 (1H, d, J = 8.0 Hz, H-5""), 6.70 (1H, s, H-2),
6.68 (1H, s, H-2'"), 6.61 (1H, d, J=2.0 Hz, H-6'), 6.57
(1H, s, H-6), 6.54 (1H, dd, J = 8.0, 2.0 Hz, H-2'), 5.56
(1H, d, J= 6.2 Hz, H-7"), 5.53 (1H, d, J = 6.2 Hz, H-
7", 4.22 (1H, dd, J= 9.0, 7.0 Hz, H-9"), 3.95 (1H, dd,
J=9.0,7.0 Hz, H-9'), 3.84 (3H, s, 3-OCH3), 3.83 (3H,
s, 3"-OCH3), 3.79 (3H, s, 3""-OCH3), 3.77 (2H, m, H-
9", 3.74 (3H, s, 5'-OCH3), 3.72 (2H, m, H-9"), 3.51
(1H, m, H-8"), 3.46 (1H, m, H-8'"), 2.96 (1H, dd, J =
14.0, 5.0 Hz, H-7), 2.86 (1H, dd, J = 14.0, 7.0 Hz, H-
7),2.71 (1H, m, H-8), 2.55 (1H, m, H-8"), 2.55 (2H, m,
H-7"); 1BC-NMR (100 MHz, CD;0D) 4: 181.6 (C-9),
149.3 (C-4""), 149.1 (C-3""), 149.1 (C-3"), 148.2 (C-3),
147.6 (C-4), 146.3 (C-4"), 145.5 (C-5'), 145.4 (C-4"),
136.8 (C-1"), 134.5 (C-1"), 132.8 (C-1), 131.5 (C-1"),
130.4 (C-5), 130.1 (C-5"), 122.3 (C-2'), 119.7 (C-2"),
119.0 (C-6), 116.2 (C-6"), 116.2 (C-5"""), 115.7 (C-2""),
115.0 (C-2), 113.4 (C-3"), 111.7 (C-6""), 110.6 (C-6"),
89.3 (C-7"),89.3 (C-7"),73.0 (C-9"), 65.0 (C-9""), 64.7
(C-9"), 56.8 (3-OCH3), 56.7 (3"-OCHs), 56.4 (3"-
OCH3), 56.3 (5'-OCH3), 55.4 (C-8"), 55.2 (C-8""), 47.9
(C-8), 42.8 (C-8'), 39.0 (C-7"), 35.6 (C-7). LA -%dE
5o B s e AR — 207, MU AT 13 N

arctium B.
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WA 14: AR, 531308 C30H3209; HR-
ESI-MS m/z: 537.211 8 [M~+H]" (C30H330¢*, 5
537.2119). 'H-NMR (400 MHz, CD;0D) J: 6.92 (1H,
d, J=2.0 Hz, H-2"), 6.82 (1H, dd, J = 8.0, 2.0 Hz, H-
6'), 6.74 (1H, d, J= 8.0 Hz, H-5"), 6.69 (1H, d, J= 8.0
Hz, H-5"), 6.68 (1H, d, J = 2.0 Hz, H-2), 6.60 (1H, d,
J=12.0 Hz, H-6), 6.57 (1H, s, H-2"), 6.52 (1H, dd, J =
8.0, 2.0 Hz, H-6"), 5.52 (1H, d, J= 6.0 Hz, H-7"), 4.18
(1H, dd, J = 9.0, 7.0 Hz, H-9"), 3.92 (1H, dd, J = 9.0,
6.0 Hz, H-9"), 3.82 (3H, s, 5-OCH3), 3.79 (1H, m, H-
9"),3.74 (3H, s, 3'“OCH3), 3.74 (3H, s, 3"-OCH3), 3.70
(1H, m, H-9"), 3.46 (1H, m, H-8"), 2.94 (1H, dd, J =
14.0, 6.0 Hz, H-7), 2.84 (1H, dd, J = 14.0, 6.0 Hz, H-
7),2.69 (1H, m, H-7"), 2.51 (1H, m, H-7'), 2.51 (1H, m,
H-8'), 2.51 (1H, m, H-8); *C-NMR (100 MHz,
CD;0D) §: 181.6 (C-9), 149.1 (C-3'), 149.1 (C-3"),
148.3 (C-3), 147.5 (C-4'), 146.3 (C-4"), 145.4 (C-4),
134.7 (C-5), 132.7 (C-1"), 131.5 (C-1'), 130.1 (C-1),
122.3 (C-6'), 119.7 (C-6"), 119.1 (C-6), 116.2 (C-5"),
116.1 (C-5"), 114.9 (C-2'), 113.4 (C-2), 110.4 (C-2"),
89.1 (C-7"), 72.9 (C-9"), 65.0 (C-9"), 56.8 (5-OCH3),
56.3 (3'-OCH3), 56.3 (3"-OCH3), 55.4 (C-8"), 47.9 (C-
8),42.8 (C-8'),38.9 (C-7"),35.6 (C-7). VA LHHE 5
R TE B B A — U, WS R G 14 R
isolappaol A.

&P 15: AR, 757208 CioH3200; HR-
ESI-MS m/z: 559.192 9 [M+Na]* (C30H3,09Na*, it
14 559.193 9). 'H-NMR (400 MHz, CD3;0D) 6: 6.95
(1H, d, J=2.0 Hz, H-2"), 6.82 (1H, dd, J= 8.0, 2.0 Hz,
H-6"), 6.76 (1H, d, J = 8.0 Hz, H-5"), 6.70 (1H, d, J =
2.0 Hz, H-2), 6.68 (1H, d, J = 8.0 Hz, H-5), 6.57 (1H,
s, H-2"), 6.56 (1H, m, H-6), 6.54 (1H, s, H-6'), 5.49 (1H,
d, J= 6.5 Hz, H-7"), 4.19 (1H, m, H-9"), 3.93 (1H, m,
H-9"), 3.82 (1H, m, H-9"), 3.81 (3H, s, 3"-OCH3), 3.79
(3H, s, 3-OCH3), 3.77 (3H, s, 3-OCH3), 3.74 (1H, m,
H-9"), 3.46 (1H, m, H-8"), 2.85 (2H, m, H-7'), 2.67
(1H, m, H-7), 2.53 (1H, m, H-7), 2.53 (1H, m, H-8"),
2.53 (1H, m, H-8); '3C-NMR (100 MHz, CD;0D) 6:
181.6 (C-9), 149.1 (C-3'), 149.0 (C-3"), 148.1 (C-3),
147.6 (C-4'), 146.4 (C-4"), 145.4 (C-4), 134.6 (C-5"),
133.4 (C-1"), 130.8 (C-1), 130.3 (C-1"), 123.1 (C-6),
119.8 (C-6"), 118.3 (C-6"), 116.1 (C-5"), 116.1 (C-5),
114.3 (C-2"), 114.0 (C-2), 110.5 (C-2"), 89.1 (C-7"),

72.9 (C-9), 64.8 (C-9"), 56.7 (3'-OCH3), 56.4 (3-
OCH3), 56.4 (3"-OCH3), 55.3 (C-8"), 47.7 (C-8), 42.5
(C-8"),39.0 (C-7"), 35.4 (C-7). VA FHUR 5 clikkiE
R HE AR — B0, W EAL S 15 O lappaol A.
teEW)16: A EAE. 5 F N CloH1204;
HR-ESI-MS m/z: 197.081 3 [M+H]" (C1oH1304", it
4l 197.080 8). 'H-NMR (400 MHz, CD;0D) 6: 6.75
(1H, d, J = 1.5 Hz, H-2'), 6.72 (1H, d, J = 8.0 Hz, H-
5%, 6.68 (1H, dd, J= 8.0, 1.5 Hz, H-6'), 5.89 (2H, s, H-
7", 3.75 (1H, m, H-2), 3.46 (2H, m, H-1), 2.74 (1H, m,
H-3), 2.59 (1H, m, H-3); *C-NMR (100 MHz,
CD;OD) ¢: 149.0 (C-3'), 147.4 (C-4'), 133.9 (C-1"),
123.4 (C-6'), 110.7 (C-2), 108.9 (C-5"), 102.0 (C-7"),
74.6 (C-2), 66.5 (C-1), 40.6 (C-3). LA %¥5 530k
I B A S, M E AT 16 2 3-(1,3-
benzodioxol-5-yl)-1,2-propanediol.

WA 17: AR, 431308 C31H3400; HR-
ESI-MS m/z: 551.226 7 [M+H]" (C3:H3509", +H1H
551.227 6). 'H-NMR (400 MHz, CD3;0D) J: 6.96 (1H,
d, J=2.0 Hz, H-2"), 6.82 (1H, dd, J = 8.0, 2.0 Hz, H-
6"), 6.78 (1H, d, J= 8.0 Hz, H-5"), 6.74 (1H, d, J = 8.0
Hz, H-5), 6.67 (1H, d, J = 2.0 Hz, H-2), 6.61 (1H, d,
J=2.0 Hz, H-2'), 6.59 (1H, dd, J = 8.0, 2.0 Hz, H-6"),
6.56 (1H, s, H-6), 5.51 (1H, d, J = 6.0 Hz, H-7"), 4.22
(1H, m, H-9"), 3.96 (1H, m, H-9"), 3.82 (3H, s, 5-
OCH3), 3.79 (1H, m, H-9"), 3.77 (3H, 5, 4'-OCH3), 3.76
(3H, s, 3"-OCH3), 3.74 (1H, m, H-9"), 3.71 (3H, s, 3'-
OCHs), 3.44 (1H, m, H-8"), 2.95 (1H, dd, J = 14.0, 5.5
Hz, H-7), 2.83 (1H, dd, J = 14.0, 7.5 Hz, H-7), 2.68
(1H, m, H-8), 2.55 (2H, m, H-7'), 2.55 (1H, m, H-8');
I3C-NMR (100 MHz, CD;0D) 4: 181.5 (C-9), 150.5
(C-3"), 149.2 (C-4'), 149.1 (C-3), 148.3 (C-3"), 147.5
(C-4), 145.3 (C-4"), 134.7 (C-5), 132.8 (C-1"), 132.7
(C-1), 130.2 (C-1"), 122.1 (C-6"), 119.8 (C-6"), 119.0
(C-6), 116.1 (C-5"), 114.9 (C-5"), 113.7 (C-2'), 113.0
(C-2), 110.4 (C-2"), 89.1 (C-7"), 73.0 (C-9"), 64.9 (C-
9"), 56.7 (5-OCH3), 56.4 (4-OCH3), 56.4 (3"-OCH3),
56.3 (3'-OCH3), 55.4 (C-8"), 47.9 (C-8), 42.6 (C-8"),
38.9 (C-7"),35.7 (C-7)o VAL Hdim 5 Sk i 3 Hie i 2
A—ER0, WK e -5 17 4 lappaol B.

AW 18: R . 73 TN CooHaeOs:
HR-ESI-MS m/z: 419.168 9 [M+H]" (C22H2,05", it
H{H 419.170 0). 'H-NMR (400 MHz, CD3;0D) ¢: 6.66
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(4H, s, H-2, 6,2',6), 472 (2H, d, J=4.4 Hz, H-7, 7),
4.26 (2H, m, H-9), 3.89 (2H, m, H-9'), 3.85 (12H, s, 3,
5,3',5'-OCH3), 3.16 (2H, m, H-8, 8"); '3C-NMR (100
MHz, CD;0D) 6: 149.4 (C-3), 149.4 (C-5), 149.4 (C-3"),
149.4 (C-5"), 136.2 (C-4), 136.2 (C-4"), 133.1 (C-1),133.1
(C-1"), 104.5 (C-2), 104.5 (C-2"), 104.5 (C-6), 104.5 (C-
6'), 87.6 (C-7), 87.6 (C-7'), 72.8 (C-9), 72.8 (C-9"), 56.8
(3-OCH3), 56.8 (5-OCH3), 56.8 (3-OCH3), 56.8 (5'-
OCH3), 55.5 (C-8), 55.5 (C-8"). LA EHHE 5 ChkiRiE %L
PEEEA—FR, MESENEY 18 N T HIER.

& 19: Ak, 57308 CisHisN;O;
HR-ESI-MS m/z: 288.112 0 [M+H]" (C1sH1aN;0",
TH5{# 288.113 1). 'H-NMR (400 MHz, DMSO-ds)
d: 11.87 (1H, s, H-1), 8.17 (1H, s, H-19), 7.81 (1H, m,
H-17), 7.68 (1H, d, J= 8.0 Hz, H-16), 7.66 (1H, d, J =
7.5 Hz, H-9), 7.49 (1H, s, H-12), 7.47 (1H, s, H-18),
7.27 (1H, m, H-11), 7.09 (1H, m, H-10), 4.45 (2H, d,
J=6.0 Hz, H-5), 3.18 (2H, d, J = 6.0 Hz, H-6); 13C-
NMR (100 MHz, DMSO-ds) 6: 160.6 (C-21), 147.4 (C-
15), 145.3 (C-3), 138.7 (C-13), 134.4 (C-17), 127.1 (C-
2), 126.6 (C-16), 126.5 (C-19), 126.0 (C-18), 124.9 (C-
8), 124.7 (C-11), 120.7 (C-20), 120.0 (C-9), 119.7 (C-
10), 117.9 (C-7), 112.6 (C-12), 40.8 (C-5), 18.9 (C-6).
DA 3508 5 SRR E H R A — B, MU sE A
)19 R BTIRE -

&Y 20 AR, 5578 CluHsNO;
HR-ESI-MS m/z: 224.200 0 [M+H]* (C14H26NO", 1}
A 224.200 9). 'H-NMR (400 MHz, CDCp3) J: 7.18
(1H, dd, J = 15.0, 10.0 Hz, H-3), 6.12 (1H, m, H-5),
6.05 (1H, m, H-4), 5.75 (1H, d, J= 15.0 Hz, H-2), 5.53
(1H, s, H-N), 3.16 (2H, t, J = 6.5 Hz, H-1"), 2.14 (2H,
m, H-6), 1.80 (1H, m, H-2"), 1.42 (2H, m, H-7), 1.27
(4H, m, H-8,9), 0.93 (3H, s, H-3), 0.91 (3H, s, H-10);
13C-NMR (100 MHz, CDCp) d: 166.5 (C-1), 143.4 (C-
3), 141.4 (C-5), 128.3 (C-4), 121.9 (C-2), 47.1 (C-1"),
33.1(C-6),31.5 (C-8), 28.8 (C-2'), 28.6 (C-7), 22.6 (C-9),
20.3(C-3'),20.3 (C-4"), 14.1 (C-10). PA_-#h 5 3Cikik
TEHAEREA P, WS E) 20 ARG,

AW 21: FEREREIA, 43708 CoHi6N207S;
HR-ESI-MS m/z: 429.073 9 [M~+H]" (C20H7N,07S*,
HEAE 429.075 1). 'H-NMR (400 MHz, DMSO-ds)
d: 7.63 (1H, s, H-4), 7.49 (1H, d, J = 2.3 Hz, H-12),
7.33 (1H, s, 2"-NH), 7.13 (1H, s, 2'-NH), 6.81 (1H, d,

J=2.3Hz, H-10), 6.56 (1H, s, H-2), 6.46 (1H, s, H-2),
5.35 (1H, s, H-8), 3.94 (3H, s, 9-OCH3), 3.85 (3H, s,
11-OCH3), 3.31 (1H,d, J=16.0 Hz, H-1"), 3.17 (1H, d,
J=16.0 Hz, H-1"); 3C-NMR (100 MHz, DMSO-ds)
5:169.6 (C-2'), 162.8 (C-5), 160.8 (C-11), 157.6 (C-9),
153.4 (C-3a), 151.8 (C-7a), 150.0 (C-12c), 128.3 (C-
12a), 118.2 (C-4a), 117.8 (C-12d), 113.0 (C-12b), 111.7
(C-8a), 105.3 (C-4), 104.3 (C-12), 104.1 (C-2), 99.6
(C-10), 56.3 (9-OCH3), 55.5 (11-OCH3), 38.2 (C-8),
34.4(C-1"). DL EE¥E 5 ST I8 Hods e A — 324,
WS B A W) 21 N asaroidoxazine Bo

teEw) 22: HAMGEE. 5N CoHisOs;
HR-ESI-MS m/z: 375.106 3 [M+H]* (C19H190s", it
4l 375.107 4). '"H-NMR (400 MHz, CDCl3) d: 12.91
(1H, s, 5-OH), 7.73 (1H, dd, J= 8.5, 2.0 Hz, H-6"), 7.69
(1H, d, J = 2.0 Hz, H-2"), 6.99 (1H, d, J = 8.5 Hz, H-
5", 6.56 (1H, s, H-8), 6.51 (1H, s, 3'-OH), 4.05 (3H, s,
4'-OCH3), 3.97 (3H, s, 3-OCH3), 3.96 (3H, s, 6-OCH3),
3.86 (3H, s, 7-OCH3); "*C-NMR (100 MHz, CDCl5) 6:
179.3 (C-4), 156.1 (C-2), 155.1 (C-7), 152.4 (C-5),
151.9 (C-9), 151.6 (C-4"), 148.9 (C-3"), 138.7 (C-3),
130.1 (C-6), 123.1 (C-1"), 122.4 (C-6'), 111.4 (C-2),
111.0 (C-5), 106.4 (C-10), 93.2 (C-8), 61.1 (6-OCH3),
60.4 (3-OCHj3), 56.2 (7-OCHs), 56.2 (4-OCHs). Ll I
ot 5 ORI B B AR — B0, WS e B ) 22
NEHTFHER,

WA 23: EEAaE AR, 57308 CisHigOs;
HR-ESI-MS m/z: 383.073 2 [M+Na]* (CisHi60sNa",
iH51E 383.073 7). 'H-NMR (400 MHz, DMSO-ds)
5: 11.95 (1H, s, 5-OH), 9.55 (1H, s, 3-OH), 8.80 (1H,
s, 8-OH), 7.90 (1H, dd, J= 8.6, 1.9 Hz, H-6"), 7.87 (1H,
d,J=1.9Hz, H-2'),7.17 (1H, d, J= 8.6 Hz, H-5'), 6.56
(1H, s, H-6), 3.90 (3H, s, 7-OCH3), 3.85 (3H, s, 3"
OCHj), 3.83 (3H, s, 4-OCH3); 3C-NMR (100 MHz,
DMSO-ds) d: 176.5 (C-4), 153.8 (C-7), 152.3 (C-5),
150.5 (C-3'), 148.3 (C-4"), 146.4 (C-2), 143.9 (C-9),
136.1 (C-3), 125.9 (C-8), 123.6 (C-1"), 121.7 (C-6"),
111.5 (C-5"), 111.2 (C-2'), 103.4 (C-10), 95.1 (C-6),
56.4 (7-OCHs), 55.6 (3'-OCHs3), 55.6 (4'-OCH3). Ll I
Hd 5 SRR TE B AR — B0, W E S 23
A 2-(3,4-dimethoxyphenyl)-3,5,8-trihydroxy-7-methoxy-
4H-1-benzopyran-4-one.

&Y 24: AL 73 FHA CisHigOss HR-
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ESI-MS m/z: 361.090 2 [M~+H]" (C1sH,70s*, 51l
361.091 8). 'H-NMR (400 MHz, DMSO-de) J: 12.50
(1H, s, 5-OH), 7.80 (1H, dd, J= 8.6, 1.9 Hz, H-6"), 7.75
(1H, d, J = 1.9 Hz, H-2'), 7.13 (1H, d, J = 8.6 Hz, H-
5", 6.59 (1H, s, H-8), 3.84 (3H, s, 3-OCH3), 3.83 (3H,
s, 4-OCHs), 3.76 (3H, s, 3-OCH3); 3BC-NMR (100
MHz, DMSO-ds) 5: 176.2 (C-4), 165.1 (C-5), 157.6 (C-
7), 151.7 (C-9), 151.5 (C-2), 150.4 (C-3"), 148.4 (C-4"),
146.2 (C-6), 130.9 (C-3), 123.4 (C-1'), 121.4 (C-6"),
111.5 (C-5'), 110.9 (C-2"), 103.3 (C-10), 94.0 (C-8),
60.0 (3-OCH3), 55.6 (3'-OCH3), 55.6 (4'-OCH3). L E
A 5 ORI TE BE AR — BT, W e S ) 24
A 2-(3,4-dimethoxyphenyl)-5,6,7-trihydroxy-3-methoxy-
4H-1-benzopyran-4-one.

&Y 25: FEEE. 737208 CasHapO35 HR-
ESI-MS m/z: 427.319 9 [M~+H]" (C2sHa305%, H5HAE
427.3207). 'H-NMR (400 MHz, CD;0D) ¢: 6.66 (1H,
d, J=8.6 Hz, H-6), 6.31 (1H, d, J = 8.6 Hz, H-7), 5.49
(1H, dd, J = 6.0, 2.0 Hz, H-11), 5.27 (1H, dd, J = 15.0,
7.0 Hz, H-23), 5.20 (1H, dd, J = 15.0, 8.0 Hz, H-22),
3.81 (1H, m, H-3), 1.11 (3H, s, H-19), 1.03 3H, d, J =
6.6 Hz, H-21), 0.95 (3H, d, J= 6.9 Hz, H-28), 0.87 (3H,
d, J = 6.9 Hz, H-27), 0.85 (3H, d, J = 6.9 Hz, H-26),
0.78 (3H, s, H-18); '3C-NMR (100 MHz, CD;0D) J:
144.2 (C-9), 136.9 (C-23), 136.7 (C-6), 133.6 (C-22),
131.8 (C-7), 120.7 (C-11), 84.0 (C-5), 79.7 (C-8), 66.8
(C-3), 57.2 (C-17), 49.3 (C-14), 44.8 (C-13), 44.3 (C-
24), 42.4 (C-12), 41.3 (C-20), 39.2 (C-10), 36.9 (C-4),
34.4 (C-25), 33.7 (C-1), 31.3 (C-2), 29.8 (C-16), 25.9
(C-19), 21.8 (C-15), 21.2 (C-21), 20.5 (C-27), 20.1 (C-
26), 18.2 (C-28), 13.4 (C-18). LI E¥¥E 5 CikIRiE
B HAR— 328, WS EEY) 25 4 (22E,24R)-
Sa,80,- 1T 5 F A 1£§-6,9,22- = Ji-3B- -

AW 26: ALK, 73T HN CosHasOs; HR-
ESI-MS m/z: 429.336 1 [M+H]" (C2sHas05*, H5HAH
429.336 3). 'H-NMR (400 MHz, DMSO-ds) J: 6.43
(1H, d, J= 8.3 Hz, H-6), 6.22 (1H, d, J = 8.3 Hz, H-7),
5.24 (1H, dd, J=15.0, 7.0 Hz, H-23), 5.15 (1H, dd, J =
15.0, 8.0 Hz, H-22), 4.60 (1H, d, J = 4.5 Hz, 3-OH),
3.56 (1H, m, H-3), 0.96 (3H, d, J= 6.5 Hz, H-19), 0.88
(3H, d, J= 6.5 Hz, H-21), 0.82 (3H, s, H-28), 0.80 (3H,
s, H-26), 0.80 (3H, s, H-27), 0.76 (3H, s, H-18); '3C-
NMR (100 MHz, DMSO-dg) 8: 135.6 (C-22), 135.2 (C-

6), 131.6 (C-23), 130.1 (C-7), 81.4 (C-5), 78.4 (C-8),
64.6 (C-3), 55.4 (C-17), 51.2 (C-14), 50.9 (C-9), 44.0
(C-13), 42.0 (C-24), 39.2 (C-20), 38.7 (C-4), 36.9 (C-
10), 36.5 (C-12), 34.5 (C-2), 32.5 (C-25), 29.9 (C-1),
28.3(C-16),22.8 (C-15),20.7 (C-21),20.2 (C-11), 19.8
(C-27), 19.5 (C-26), 17.9 (C-19), 17.3 (C-28), 12.6 (C-
18)0 LA EHG 4 5 SOk 1 s B A — 302, W e
&M 26 yid S22 A B
4 e
AT 7t is IR 2 P ik 2y 55 592 DA R
AR T 1 Sl S B B4 7 173 AT T &R
G TT, Wb B E T 26 MELE, B 44
(1~4) BERAEY. 144 (5~18) RIEERHRAM
Y. 34 (9~2D) AV NEY). 34 (22~
24) FHEZ A 2 (25, 26) SEERILED,
FrE &M e RTS8 a 5], Hrh R
KA DAL W2 H N T4 &
BRI A AT . BSHFAHICHR, AT
T SERINNEY 2 BA RIS, W]
RS T R IR RSB . P R & 1.
3. 4 FA RAFIPuMEg LLEGUR R A s 1R, b
a3, 43 B BRIPTARIEVERS2, (b5 5 A
APAEBEEERL, (AW 9. 12, 14, 15 BAHiE
ZAERBY, A& 19 BA UGE /N RG24 %
TERBS, Ab&W 20 RAHUEEZIRIEIERS, &
22 HAPUMNE . B/ MOS S E B8, Sk
G0 25 b bR A i 3 A IR B A BT AT T
— B FE VTR, R B T 1)
23R VR FIRLHIBEE AL, Dbk TRk
TFRSH R 22 .
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