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Diterpenoids from whole herb of Euphorbia helioscopia

WANG Yan, LIANG Xu-bo, ZHAO Zhen-zhu
School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China

Abstract: Objective To investigate the diterpenoids from the whole herb of Euphorbia helioscopia. Methods The ethyl acetate
extract of E. helioscopia extracted by EtOH (95%) was separated and purified by various chromatographic columns, including
macroporous resins, silica gels, medium pressure liquid chromatography (MPLC), Sephadex LH-20, and preparative high
performance liquid chromatography (prep-HPLC). The structures of purified compounds were determined by physiochemical
properties and spectroscopic data. Results Twenty diterpenoids were isolated from of E. helioscopia, and they are identified as
euphoscopin A (1), euphoscopin B (2), euphoscopin C (3), euphoscopin E (4), euphorbiapene D (5), euphornin A (6), euphornin B
(7), euphornin (8), helioscopianoid M (9), euphoheliosnoid D (10), 2a-hydroxy helioscopinolide B (11), helioscopinolide A (12),
helioscopinolide B (13), helioscopinolide C (14), helioscopinolide D (15), helioscopinolide H (16), helioscopinolide L (17),
ent-16P,17-dihydroxyatlsan-3-one (18), 20-O-acetylingenol (19) and altotibetol (20). Additionally, all compounds were tested for
their inhibitory activity against NO production. Conclusion All compounds were isolated from different plants of Euphorbia
before, among which compounds 15, 16, 17, and 20 are isolated from E. helioscopia for the first time. And compounds 6, 8—10 and
19 showed weak anti-inflammatory activity.
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TP BRI SR SR X . B PR, WRSE,
RN, FIEHR IR PRI AR iz 200,
e R T F TR T S VR, arpi PRI, |iE R,
10T TCEE ALY I R AR IRAT MR 2 552
PARHE AR, PR EE ik Wl =ik
$EE . ZERUAYIES). RSN R A
Vs, BAVUME. PiE. EREHE. Bt
REEERCI, HaT, MBS B s il
100 />, ¥ BB RS BUAT 13 FhU7810190, i, A
AEYIRIE T 34> 5/10 PFE BOAMA R HTA H B
PUARTEPER B B BbE iR, Dy 1 B 4 b e B
BRIRZBU TR, I 22 1 45 M B R 1
RE NG, APFEERREEMEA R, N
BER SR FRAL 7> B IR 42 T 20 D bE, N
euphoscopin A (1), euphoscopin B (2). euphoscopin
C (3). euphoscopin E (4). euphorbiapene D (5).
euphornin A (6)+ euphornin B (7). euphornin (8).
helioscopianoid M (9). euphoheliosnoid D (10).
2a-hydroxy helioscopinolide B (11). helioscopinolide
A (12). helioscopinolide B (13). helioscopinolide C
(14). helioscopinolide D (15). helioscopinolide H
(16 ) . helioscopinolide L (17 ) . ent-16B,17-
dihydroxyatlsan-3-one (18).20-O-acetylingenol (19) .
altotibetol (200, L& 15, 16, 17, 20 NE R
BRI BARE . TR XA ST T IR S
WHIT, M EPER T HES Pt RE
1 NS5

Bruker Avance 11T 500 MHz BUAZREFEHRIL (18
Bruker 4 #]); Agilent 1260 Series 15 R AH A1
X (3£ Agilent A7]); AB SCIEX Qtrap 5500 =
HPUGAT A (3EE AB AF]); LC-52 B i
WA s (B S BRI A R A A D
FLEXA-HP A PRk i # (4% 1% HP-Q-P050 (R
N A REHEA R~ 7)) N-1300D-WB B jief 7%
KA CHA EYELA A #]); 200-300 HAEER (7 &
BT s 5 emX 10 om HE G IERERIR (55
LT s RALME Diaion HP-20 (H A& =351k,
2%); RPis #EEIEER (12 nm, FifE 50 um) (HA
YMC 7~ 7] ); Sephadex LH-20( GE Healthcare 22 7] );
ZORBAX RX-C8 (250 mmX9.4 mm, 5 um) f&i%
# (& Agilent A7), YMC-PACK ODS-A (250
mmX20 mm, 5 um) @ (HA YMC AFD;
YMC-PACK ODS-A (250 mmX 10 mm, 5 um) &

R (HA YMC AFD; ilbai FEE GRED AR
e B RATD . Biksi ks (H8E Merck 2
A]Ds S MTAERSIR CBE AR ER CRIEEE T
AR AR N FEAZ E VR RAW264.7
T B ARG LA, DMEM 15385 G 2 1 3
I E BI /A]; Griess Reagent. X244 L-NMMA
I H Sigma A #]; JIE ZHE (lipopolysaccharide, LPS)
T HZEEAH

FEET 2017 4 5 HR B 8 T2 iR B A,
2] B R 24 K2 2 5 Bt o U PR 2 4 D KR
W) FEE Euphorbia helioscopia L., FrA (HFC
201705) WG T-90] B HH R 245 K 2 R AR IR T =
2 IEESESE

FETIREL 6.0kg, 95%L VMR AREL 4 1K,
FEIR 72 he G IR, BREIRAGIS, IMAZETREKIR
=, FBEER CBRAEHL 4 Ik, ZERCR AR RS 2
PR BRI IR 420 go R 2 WS A A RE A £
BENES, A MEE-TREE (200 1. 251, 1:1) KBRJE
Teli, BEF CGE1E). S GE2E). T (58
3B 3 PR .

S AL (130 g) L RFLMAR, BEMI Ny H -
K (20%- 40%-+ 60%- 80%- 100%) Hf L/,
2 11 NS Sa~Sk. 44> Sd Z B A A
Sephadex LH-20 (FfE) 1534 /4% Sd1~Sd4,
Forp 8d3 & IEAHRERR (it A DUA - (2 1 1)
SRR /S5 Sd3a. Sd3b. Sd3c, H:th Sd3a 42
#1]4¢ HPLC ( Zfi§-7K 70 : 30—100 : 0, tr =30 min,
4 mL/min) 73 B Ak 52| A1) 3 (82.6 mg, :r=9.2
min). 8 (1.6 mg, r=17.6 min); Sd4 & IEAHFER
R RE DU - TR R (2 0 1) Z5RESEi AR5 4 N
53 Sd4a~Sd4d, Sd4b £Y:Hil| % HPLC( ZJi-7K 60 :
40—80 : 20, tr = 50 min, 5 mL/min) 4> & 4ifh15
FMEY 4 (3.1 mg, ®R=287min). 5 (1.9mg, k=
36.1 min). 47 St A& (1A Sephadex LH-20
(FHEEE R 5 M5 SF1~ST5, Sf3 4244 % HPLC
(ZJi5-7K 42 1 58—100 : 0, fr =40 min, 4 mL/min)
Iy EALAERL A 13 (7.7 mg, R =17.3 min).
10(2.6 mg, tr=20.6 min). 9(2.1 mg, fr = 25.4 min);
Sf4 221l % HPLC (L Jfif-7K 55 © 45580 © 20, fr =
30 min, 5 mL/min) 7> & 4015 24654 6 (2.3 mg,
R=9.8min). 2 (4.6 mg, r=16.6 min),

T #AL (120 g) & RALBHE, HEE-/K (10%.
30%- 60%-+ 80%- 100%) BHEEVEML, 15 11 N5
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T1~T10. 4% T8 T9 £ RPys (hr il H EE-7K (50%-
60%- 70%- 80%- 90%- 100%) 55| 4 N4} T8a~
T8d. T8a £ HPLC (HIEE-/K 35 : 65—100 :
0, tr = 60 min, 10 mL/min)1§ 6 N4> T8al ~T8a6,
T8a3 £ -4l % HPLC (ZJiE-7K 30 © 7050 : 50, tr =
30 min, 4 mL/min) 7} S4i{b#340654) 15 (2.8 mg,
fr = 25.1 min); T8a4 £ -1l % HPLC (L JiE-7K 30 :
70—50 : 50, frx =30 min, 4 mL/min) 4} & 4i{k15
A 20 (2.9 mg, r=29.0min); T8a5 & Y-l &
HPLC (5 : /K 30 : 70—55 : 45, tr =30 min, 4
mL/min) 73 #4505 16 (1.9 mg, = 18.1
min). T8b £ ¥ % HPLC ( FHfE-/K 35 © 65—100 :
0, tr = 60 min, 10 mL/min )73 4 />4 4} T8b1~T8b4,
T8b2 £l % HPLC (ZfiE-/K 28 © 7258 © 42,
fr =30 min, 4 mL/min) 7 BSALELED 17 (4.1
mg, fr= 30.5 min); T8b3 &% HPLC (ZJf-
/K 30 1 7075 : 25, tx =40 min, 4 mL/min) 7
A B2 A 19 (3.9 mg, =352 min). 4%
T10 £ RP;s 3% 43 H IE-7K (40%- 60%- 80%- 100% )
BEEEVEDIAS 17 NS T10a~T10r. T10f 421 %
HPLC (HE-7K 65 : 35—80 : 20, fr =30 min, 10
mL/min) #]%453 T10fl~T10f8, T10f6 £}
HPLC (ZJi-7K 35 1 65—60 : 40, tr = 30 min, 4
mL/min) 73 B4R B EY) 14 (2.0 mg, R=21.7
min). T10h £} % HPLC (HEE-/K 65 © 3590 :
10, & = 40 min, 10 mL/min) #|4755] 7 N5
T10h1~T10h7, T10h3 £:2:ffil|#% HPLC (ZJE-/K
40 : 60—70 : 30, fr =35 min, 4 mL/min) & 4f
LAY 11 (23.6 mg, =152 min); T10h4 £
45 HPLC (Zfi§-/K 47 @ 53—75 125, r = 35
min, 4 mL/min) 7} #4453 216E5%) 18 (3.9 mg,
tr=12.6 min). 12 (7.3 mg, ®r=17.9min). 7 (1.5
mg, fr=24.2min); T10h5 Z:H]% HPLC (ZJf-
7K 50 1 50—75 1 25, tr =35 min, 4 mL/min) ;&
A2 AY 1 (2.1 mg, fr=232.8 min).
3 HHETE

a1 TLEMRY), ESI-MS m/z: 541 [M+
HI", 130N C31Ha0Os. 'TH-NMR (500 MHz, CDCls)
5:7.98 (2H, d, J = 7.8 Hz, H-3', 7'), 7.56 (1H, t, J =
7.4 Hz, H-5"), 7.44 (2H, t, J = 7.7 Hz, H-4', 6'), 591
(1H, s, H-14), 5.64 (1H, d, J = 8.9 Hz, H-5), 5.30 (1H,
d, J=16.0 Hz, H-11), 5.22 (1H, dd, J = 7.2, 3.6 Hz,
H-3), 5.11 (1H, dd, J = 15.9, 8.9 Hz, H-12), 4.42 (1H,

d, J=4.2 Hz, H-7),3.28 (1H, t, J = 8.2 Hz, H-4), 2.99
(1H, dd, J=15.0, 8.5 Hz, H-1), 2.96 (1H, dd, J = 15.7,
10.1 Hz, H-8), 2.65 (1H, dd, J = 15.5, 4.4 Hz, H-8),
2.39 (1H, m, H-2), 2.25 (1H, m, H-13), 2.18 (3H, s,
15-OCOCH3), 2.15 (3H, s, 14-OCOCH3), 1.82 (3H, s,
17-CH3), 1.43 (1H, dd, J = 15.1, 9.1 Hz, H-1), 1.21
(3H, s, 19-CH3), 1.09 (3H, d, J = 7.1 Hz, 20-CH3),
1.07 (3H, s, 18-CH3), 0.90 (3H, d, J = 7.1 Hz,
16-CH;); '*C-NMR (125 MHz, CDCl3) 8: 209.6 (C-9),
170.2 (14, 15-OCOCH3), 166.4 (C-1'), 140.2 (C-6),
134.0 (C-11), 133.4 (C-5"), 133.1 (C-12), 130.3 (C-2),
129.5 (C-3', 7"), 128.7 (C-4, 6'), 120.7 (C-5), 92.2
(C-15), 83.7 (C-3), 75.6 (C-14), 71.8 (C-7), 49.2
(C-10), 45.5 (C-4), 44.6 (C-1), 42.9 (C-8), 38.1 (C-2),
37.2 (C-13), 25.5 (C-18), 25.1 (C-19), 22.9 (C-20),
22.2 (15-OCOCH3), 21.2 (14-OCOCH3), 18.9 (C-16),
18.7 (C-17). VA EEHE 5 oCkiE — 809, HUs e
&%) 1 24 euphoscopin Ao

&9 2: TEMIRY), ESI-MS m/z: 583 [M+
H]*, 713N C33H4200. 'TH-NMR (500 MHz, CDCl3)
5:7.99 (2H, d, J = 7.2 Hz, H-3', 7'), 7.54 (1H, t, J =
7.4 Hz, H-5'), 7.43 (2H, t, J = 7.7 Hz, H-4', 6'), 5.92
(1H, s, H-14), 5.66 (1H, brd, J = 8.6 Hz, H-5), 5.38
(1H, dd, J = 12.5, 5.2 Hz, H-7), 5.35 (1H, d, J = 16.2
Hz, H-11), 5.19 (1H, dd, J = 7.1, 3.2 Hz, H-3), 5.16
(1H, dd, J = 16.0, 8.7 Hz, H-12), 3.25 (1H, t, J = 8.0
Hz, H-4), 3.14 (1H, dd, J = 15.8, 11.6 Hz, H-8), 2.97
(1H, dd, J=15.2, 8.0 Hz, H-1), 2.67 (1H, dd, J = 15.8,
4.4 Hz, H-8), 2.44 (1H, m, H-2), 2.22 (3H, s,
15-0OCOCH3), 2.17 (1H, m, H-13), 2.15 (3H, s,
14-OCOCH3), 1.86 (3H, s, 17-CH3), 1.43 (1H, dd, J =
152, 9.2 Hz, H-1), 1.26 (3H, s, 7-OCOCH3), 1.23
(3H, s, 19-CH3), 1.10 (3H, d, J = 6.9 Hz, 20-CH3),
1.09 (3H, s, 18-CH3), 091 (3H, d, J = 7.1 Hz,
16-CH3); '*C-NMR (125 MHz, CDCl3) 6: 207.7 (C-9),
1704 (14-OCOCH3), 170.2 (15-OCOCH3), 170.2
(7-OCOCH3), 165.5 (C-1'), 136.0 (C-6), 133.8 (C-11),
133.8 (C-5'), 132.9 (C-12), 130.8 (C-2'), 129.7 (C-3',
7', 128.5 (C-4', 6), 122.8 (C-5), 92.4 (C-15), 83.5
(C-3), 75.4 (C-14), 73.5 (C-7), 49.1 (C-10), 44.3
(C-4), 43.2 (C-1), 43.1 (C-8), 37.9 (C-13), 37.8 (C-2),
254 (C-18), 25.1 (C-19), 23.2 (C-20), 22.2 (15-
OCOCH3), 21.2 (14-OCOCH3), 20.2 (7-OCOCH3),



« 4628

FES 20224FE87 $53% B 158 Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 15

19.0 (C-16), 19.0 (C-17). LA _-FddE 5 CiikdfaE —2(s),
W% eG54 2 24 euphoscopin B

& 3: TEEMRY), ESI-MS m/z: 645 [M+
HI", 2 F 30N CisHa409. 'TH-NMR (500 MHz, CDCl3)
d:7.85 (2H, d, J = 7.4 Hz, H-3', 7"), 7.56 (2H, d, J =
7.5 Hz, H-3", 7"), 7.46 (1H, t, J = 7.4 Hz, H-5'), 7.30
(3H, dd, J=12.4,7.6 Hz, H-4, 6', 5"), 6.97 (2H, t, J =
7.7 Hz, H-4", 6"), 5.94 (1H, s, H-14), 5.86 (1H, d, J =
8.7 Hz, H-5), 5.70 (1H, dd, J = 11.4, 42 Hz, H-7),
539 (1H, d, J = 16.0 Hz, H-11), 5.21 (1H, dd, J =
16.0, 8.9 Hz, H-12), 5.13 (1H, dd, J = 6.5, 2.0 Hz,
H-3), 3.32 (1H, m, H-8), 3.29 (1H, m, H-4), 3.00 (1H,
dd, J=15.5, 8.4 Hz, H-1), 2.85 (1H, dd, J = 15.8, 4.2
Hz, H-8), 246 (1H, m, H-2), 220 (3H, s,
15-OCOCH3), 2.17 (3H, s, 14-OCOCH3), 2.13 (1H,
m, H-13), 1.95 (3H, s, 17-CH3), 1.49 (1H, dd, J =
15.5, 7.8 Hz, H-1), 1.31 (3H, s, 19-CH3), 1.14 (3H, s,
18-CH3), 1.09 (3H, d, J = 7.2 Hz, 20-CH3), 0.93 (3H,
d, J=7.1Hz, 16-CHs); '3C-NMR (125 MHz, CDCl;)
5 207.6 (C-9), 170.1 (14-OCOCHs), 170.1
(15-OCOCH3), 165.9 (C-1), 165.5 (C-1"), 135.5
(C-6), 133.7 (C-11), 133.7 (C-5"), 132.7 (C-5"), 132.5
(C-12), 130.5 (C-2'), 129.9 (C-2"), 129.4 (C-3', 7"),
129.3 (C-3", 7"), 128.3 (C-4', 6'), 128.0 (C-4", 6"),
122.8 (C-5), 92.5 (C-15), 84.3 (C-3), 75.7 (C-14), 74.2
(C-7), 49.2 (C-10), 44.1 (C-4), 43.7 (C-1), 42.9 (C-8),
38.0 (C-2), 37.9 (C-13), 25.5 (C-18), 25.0 (C-19), 22.9
(C-20), 22.1 (15-OCOCH3), 21.1 (14-OCOCH3), 19.3
(C-16), 18.9 (C-17). LA FHdf 5 SCik e — 350,
e A% 3 4 euphoscopin Co

& 4: AR, ESI-MS m/z: 497 [M+
HI", 130N CoHi607. 'TH-NMR (500 MHz, CDCls)
d: 8.03 (2H, dd, J = 8.3, 1.3 Hz, H-3', 7'), 7.58 (1H, t,
J =174 Hz, H-5"), 7.46 (1H, t, J = 7.7 Hz, H-4', 6"),
5.81(1H, d, J = 10.4 Hz, H-5), 5.49 (1H, d, J = 15.6
Hz, H-11), 5.18 (1H, dd, J = 6.6, 2.9 Hz, H-3), 5.08
(1H, dd, J = 15.6, 9.0 Hz, H-12), 4.36 (1H, m, H-7),
3.40 (1H, m, H-13), 3.12 (1H, dd, J = 9.6, 6.6 Hz,
H-4), 2.88 (1H, dd, J = 14.4, 10.2 Hz, H-8), 2.71 (1H,
m, H-8), 2.67 (1H, m, H-1), 2.34 (1H, m, H-2), 2.30
(3H, s, 15-OCOCH3), 2.24 (1H, m, H-1), 1.55 (3H, s,
17-CH3), 1.22 (3H, d, J = 7.1 Hz, 16-CH3), 1.17 (3H,
s, 19-CH3), 1.12 (3H, d, J = 6.6 Hz, 20-CH3), 1.11

(3H, s, 18-CH3); '3C-NMR (125 MHz, CDCl3) o:
211.8 (C-14), 209.3 (C-9), 171.0 (15-OCOCH3), 166.2
(C-1"), 143.5 (C-6), 136.4 (C-11), 133.4 (C-5"), 131.2
(C-12), 130.3 (C-2'), 129.6 (C-3', 7"), 128.7 (C-4', 6"),
117.8 (C-5), 96.1 (C-15), 84.0 (C-3), 72.0 (C-7), 51.5
(C-4), 49.6 (C-10), 45.8 (C-13), 45.1 (C-8), 42.5
(C-1), 39.0 (C-2), 25.8 (C-19), 22.0 (C-18), 21.9
(15-OCOCH3), 18.8 (C-16), 18.7 (C-20), 18.3 (C-17).
DL 0 5 Sk E — 200, MUSEEY) 4 N
euphoscopin E.

EY s AtERH AR, ESI-MS m/z: 623
[M—I—Na]*, ﬁ%ﬁy\j C36H40080 1H-NI\/IR (500 MHZ,
CDCls) o: 7.85 (2H, d, J = 7.3 Hz, H-3", 7"), 7.61
(2H, d, J = 7.4 Hz, H-3', 7'), 748 (1H, t, J = 7.4 Hz,
H-5"), 7.29 3H, t, J = 7.7 Hz, H-4", 6", 5'), 6.94 (2H,
t,J = 7.8 Hz, H-4', 6'), 5.88 (1H, d, J = 9.2 Hz, H-5),
5.58 (1H, d, J = 15.5 Hz, H-11), 5.55 (1H, dd, J =
11.3, 4.3 Hz, H-7), 5.11 (1H, dd, J= 6.1, 1.3 Hz, H-3),
5.07 (1H, dd, J = 15.6, 9.5 Hz, H-12), 3.47 (1H, dd,
J=9.4,6.7Hz, H-4),3.24 (1H, dd, J= 14.8, 11.4 Hz,
H-8), 3.14 (1H, dd, J = 9.0, 6.1 Hz, H-13), 2.89 (1H,
dd, J=14.8, 4.5 Hz, H-8), 2.65 (1H, dd, J = 14.0, 7.2
Hz, H-1), 2.33 (3H, s, 15-OCOCH;), 2.24 (1H, m,
H-2), 2.22 (1H, m, H-1), 1.77 (3H, s, 17-CH3), 1.27
(3H, s, 19-CH3), 1.22 (3H, d, J = 6.9 Hz, 16-CH3),
1.15 (6H, t, J = 3.2 Hz, 18, 20-CH3); '3C-NMR (125
MHz, CDCls) §: 212.0 (C-14), 206.7 (C-9), 171.0
(15-OCOCH3), 165.4 (C-1, 1"), 139.8 (C-6), 136.5
(C-11), 132.9 (C-5"), 132.7 (C-5"), 132.6 (C-12),
130.4 (C-2"), 129.9 (C-2"), 129.5 (C-3", 7"), 129.3
(C-3', 7', 128.4 (C-4", 6"), 128.1 (C-4, 6'), 119.5
(C-5), 96.3 (C-15), 84.4 (C-3), 74.1 (C-7), 51.3
(C-13), 49.5 (C-10), 45.8 (C-4), 43.8 (C-8), 43.1
(C-1), 39.6 (C-2), 25.3 (C-19), 22.5 (C-20), 22.0
(15-OCOCH3), 19.2 (C-17, 18), 19.0 (C-16). PL b3t
5 kiR E -, MEEREY 5N
euphorbiapene D,

&Y 6: TLEMARY), ESI-MS m/z: 543 [M+
H]", 43 73N C31H4205. 'H-NMR (500 MHz, CDCls)
J: 8.06 (2H, dd, J = 8.3, 1.3 Hz, H-3', 7"), 7.53 (1H, t,
J =14 Hz, H-5"), 7.43 (2H, t, J = 7.7 Hz, H-4, 6'),
5.82 (1H, d, J = 10.5 Hz, H-5), 5.62 (1H, dd, J = 15.6,
9.5 Hz, H-12), 5.40 (1H, t, J= 4.3 Hz, H-3), 5.06 (1H,
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d, J=15.6 Hz, H-11), 4.93 (1H, d, J = 2.8 Hz, H-14),
436 (1H, dd, J=5.2, 1.7 Hz, H-7), 4.09 (1H, t, J=4.5
Hz, H-9), 2.97 (1H, dd, J = 10.7, 5.2 Hz, H-4), 2.60
(1H, m, H-13), 2.22 (3H, brs, 14-OCOCH3), 2.17 (1H,
m, H-2), 2.05 (3H, s, 9-OCOCH3), 2.00 (1H, m, H-1),
1.98 (1H, m, H-8), 1.77 (1H, m, H-1), 1.74 (1H, m,
H-8), 1.68 (3H, d, J = 1.0 Hz, 17-CH3), 1.03 (3H, s,
19-CH3), 0.97 (3H, d, J = 6.7 Hz, 16-CH3), 0.95 (3H,
d, J = 7.0 Hz, 20-CHs), 0.94 (3H, s, 18-CHs);
3BC-NMR (125 MHz, CDCl3) J: 172.1 (14-OCOCH3),
171.5 (9-OCOCH3), 166.5 (C-1'), 138.6 (C-11), 137.8
(C-6), 132.9 (C-5"), 130.4 (C-2'), 129.9 (C-3', 7,
129.0 (C-12), 128.5 (C-4', 6", 119.1 (C-5), 83.9
(C-15), 81.2 (C-3), 80.9 (C-14), 75.5 (C-7), 71.9
(C-9), 47.8 (C-4), 45.8 (C-1), 39.6 (C-10), 39.4
(C-13), 37.0 (C-2), 35.2 (C-8), 23.2 (14-OCOCH3),
21.5 (C-19), 212 (9-OCOCHs), 204 (C-20),
19.6(C-18), 16.6 (C-17), 13.9 (C-16). L E¥HE S
BRI IE—E00), MU E S 6 9 euphornin A

B 7: TEEIMRYI, ESI-MS m/z: 543 [M+
H]", 43T 3N C31H405. 'TH-NMR (500 MHz, CDCls)
5: 8.07 2H, d, J = 7.7 Hz, H-3', 7'), 7.54 (1H, t, J =
7.0 Hz, H-5'), 7.44 (2H, t, J = 7.6 Hz, H-4', 6'), 5.59
(1H, dd, J = 15.5, 9.3 Hz, H-12), 5.49 (1H, d, J = 10.8
Hz, H-5), 5.42 (1H, t, J = 3.7 Hz, H-3), 5.08 (2H, m,
H-7, 11), 4.93 (1H, d, J = 2.1 Hz, H-14), 3.33 (1H, t,
J=4.8 Hz, H-9), 2.87 (1H, dd, J = 10.3, 4.6 Hz, H-4),
2.54 (1H, m, H-13), 2.23 (3H, s, 14-OCOCH3), 2.14
(1H, m, H-2), 2.03 (2H, m, H-1, 8), 1.96 (1H, m, H-8),
1.78 (1H, m, H-1), 1.73 (3H, s, 17-CH3), 1.25 (3H, s,
7-OCOCH3), 1.11 (3H, s, 18-CH3), 0.95 (6H, d, J =
6.6 Hz, 16, 20-CH3), 0.85 (3H, s, 19-CH3); '3C-NMR
(125 MHz, CDCl) 6: 173.1 (14-OCOCH3), 171.2
(7-OCOCH3), 165.4 (C-1'), 140.3 (C-11), 134.5 (C-6),
132.9 (C-5), 130.2 (C-2), 129.7 (C-3', 7'), 128.4
(C-12), 127.7 (C-4', 6"), 119.2 (C-5), 84.0 (C-15), 80.9
(C-3), 80.7 (C-14), 73.6 (C-9), 73.3 (C-7), 47.8 (C-4),
45.9 (C-1), 40.2 (C-10), 39.5 (C-13), 36.6 (C-2), 34.8
(C-8), 22.8 (C-18), 21.0 (14-OCOCH;), 20.4
(7-OCOCH3), 20.0 (C-19), 18.6 (C-20), 16.3 (C-17),
13.4 (C-16). LA E#HE 5o0ikiE —308, #MEE
&%) 7 ¥ euphornin B,

&Y 8: AEEE (FEE), ESI-MS m/z: 585

M+H], T3 8 C33HuO00. "H-NMR (500 MHz,
CDCl;) d: 8.08 (2H, d, J = 7.1 Hz, H-3', 7"), 7.52 (1H,
dd, J=10.5, 42 Hz, H-5'), 7.44 (2H, t, J = 7.5 Hz,
H-4', 6'), 5.70 (1H, d, J = 10.3 Hz, H-5), 5.62 (1H, dd,
J=15.5,9.3 Hz, H-12), 5.42 (1H, t, J = 4.1 Hz, H-3),
5.05 (1H, d, J = 15.6 Hz, H-11), 4.93 (1H, t, J = 4.0
Hz, H-14), 4.76 (1H, t, J = 3.6 Hz, H-9), 2.88 (1H, dd,
J=10.3, 4.8 Hz, H-4), 2.55 (1H, m, H-13), 2.22 (3H,
s, 14-OCOCH3), 2.13 (1H, m, H-2), 2.05 (1H, m,
H-1), 1.89 ~2.00 (2H, m, H-2), 1.95 (3H, s,
9-OCOCH3), 1.77 (1H, m, H-1), 1.72 (3H, brs,
17-CHs), 1.17 (3H, brs, 7-OCOCH3), 0.95 (9H, t, J =
5.5 Hz, 16, 18, 20-CHs), 0.88 (3H, s, 19-CHs);
13C-NMR (125 MHz, CDCl5) 8: 171.4 (14-OCOCH3),
169.8 (7-OCOCH3), 169.2 (9-OCOCH3), 165.8 (C-1'),
138.4 (C-11), 133.9 (C-6), 133.0 (C-5"), 130.3 (C-2"),
129.9 (C-3', 7"), 128.7 (C-12), 128.6 (C-4', 6), 120.2
(C-5), 83.9 (C-15), 81.1 (C-3), 80.8 (C-14), 73.7
(C-9), 73.0 (C-7), 48.0 (C-4), 46.3 (C-1), 39.8 (C-10),
39.6 (C-13), 36.8 (C-2), 32.5 (C-8), 22.7 (C-18), 21.2
(9-OCOCH3), 21.1 (14-OCOCH3), 20.3 (C-19), 20.0
(7-OCOCH3), 19.6 (C-20), 16.3 (C-17), 13.6 (C-16).
DL b2 5 Skl — 300, S EaAY 8 N
euphornin.

B 9: ToEIMIRYI, ESI-MS m/z: 519 [M—+
Nal*, 7> T3 A CwH307. 'H-NMR (500 MHz,
CDCls) 6: 7.94 (1H, d, J= 7.1 Hz, H-3', 7), 7.60 (1H,
t,J = 7.4 Hz, H-5'), 7.49 (1H, t, J = 7.7 Hz, H-4, ),
5.66 (1H, d, J = 15.8 Hz, H-11), 5.44 (2H, dd, J =
10.7, 4.3 Hz, H-3, 5), 5.27 (1H, dd, J = 15.9, 9.3 Hz,
H-12), 5.11 (1H, brs, H-17), 4.98 (1H, brs, H-17), 4.05
(1H, m, H-13), 3.49 (1H, dd, J = 10.5, 4.2 Hz, H-4),
2.59 (1H, m, H-7), 2.54 (1H, m, H-8), 2.42 (2H, m,
H-2, 8), 2.26 (1H, dd, J = 14.8, 8.6 Hz, H-1), 2.21
(1H, m, H-7), 1.86 (3H, s, 5-OCOCH3), 1.78 (1H, dd,
J=14.7,3.3 Hz, H-1), 1.25 (3H, s, 18-CH3), 1.19 (3H,
s, 19-CH3), 1.17 (3H, d, J = 6.7 Hz, 20-CH3), 1.14
(3H, d, J = 7.3 Hz, 16-CH3); '*C-NMR (125 MHz,
CDCl) o: 2119 (C-14), 2112 (C-9), 1702
(5-OCOCH3), 165.8 (C-1'), 145.1 (C-6), 137.4 (C-11),
133.5 (C-5), 131.0 (C-12), 130.0 (C-2'), 129.6 (C-3',
7", 128.9 (C-4', 6"), 115.4 (C-17), 88.6 (C-15), 84.8
(C-3), 70.0 (C-5), 50.7 (C-1), 50.0 (C-10), 49.2 (C-4),
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43.7 (C-13), 38.0 (C-2), 35.4 (C-8), 30.0 (C-7), 24.3
(C-18), 24.0 (C-19), 21.1 (5-OCOCH3), 18.9 (C-16),
17.6 (C-20). LA E##E 5 3CifkiiE —809, HesE
4% 9 4 helioscopianoid M.

&Y 10 TEEIIRY), ESI-MS m/z: 513 [M+
HI", 7 739 Ca9H360s. 'H-NMR (500 MHz, CDCl3)
d: 8.04 (2H, d, J = 8.0 Hz, H-3', 7'), 7.56 (1H, t, J =
7.1 Hz, H-5"), 7.45 (1H, t, J = 7.7 Hz, H-4', 6'), 6.37
(1H, d, J = 8.7 Hz, H-12), 5.93 (1H, d, J = 11.0 Hz,
H-5), 499 (1H, t, J = 6.3 Hz, H-3), 421 (1H, d, J =
8.7 Hz, H-11), 4.08 (1H, m, H-7), 3.66 (1H, d, J =
17.1 Hz, H-8), 3.28 (1H, dd, J = 10.9, 7.5 Hz, H-1),
2.64 (1H, dd, J = 14.6, 9.0 Hz, H-4), 2.46 (2H, m,
H-2, 8), 2.19 (3H, s, 15-OCOCH3), 1.83 (3H, s,
20-CH3), 1.49 (3H, brs, 17-CHs), 128 (3H, s,
18-CH3), 1.16 (3H, d, J = 6.8 Hz, 16-CH3), 0.90 (3H,
s, 19-CH3); 3C-NMR (125 MHz, CDCly) 6: 219.5
(C-9), 200.7 (C-14), 170.8 (15-OCOCH3), 166.4
(C-1"), 142.9 (C-6), 138.9 (C-13), 135.1 (C-12), 133.1
(C-5"), 130.6 (C-2'), 129.7 (C-3', 7'), 128.5 (C-4, 6),
118.0 (C-5), 93.3 (C-15), 83.1 (C-3), 74.0 (C-7), 52.8
(C-10), 48.1 (C-1), 41.8 (C-4), 40.4 (C-8), 37.5 (C-2),
22.5 (C-19), 21.6 (15-OCOCH3), 20.4 (C-18), 17.2
(C-17), 15.7 (C-16), 12.2 (C-20). LA %¥ 5 kK
TH—#20, % 2159 10 24 euphoheliosnoid D

&Y 11 Bkt gh (FFEE, ESI-MS m/z: 333
[M+H]", 4T3 CaoHaz04. 'H-NMR (500 MHz,
CDCls) 6: 6.30 (1H, s, H-14), 4.94 (1H, dd, J = 13.1,
5.7 Hz, H-12), 4.20 (1H, d, J= 3.0 Hz, H-2), 3.21 (1H,
d, J = 2.1 Hz, H-3), 2.63 (1H, dd, J = 13.4, 6.2 Hz,
H-11), 2.53 (1H, brd, J = 12.7 Hz, H-7), 2.40 (1H, dd,
J=143,2.9 Hz, H-1), 2.21 (1H, td, J = 13.0, 4.3 Hz,
H-7), 2.16 (1H, d, J = 8.7 Hz, H-9), 1.88 (1H, m, H-6),
1.82 (3H, s, 20-CH3), 1.55 (1H, m, H-6), 1.53 (1H, m,
H-11), 1.40 (1H, dd, J = 14.3, 2.5 Hz, H-1), 1.22 (1H,
dd, J =123, 1.5 Hz, H-5), 1.17 (3H, s, 19-CH3), 1.03
(6H, d, J= 4.6 Hz, 17-CH3, 18-CH3); '*C-NMR (125
MHz, CDCls) d: 175.9 (C-16), 156.7 (C-13), 151.8
(C-8), 116.5 (C-15), 114.6 (C-14), 78.1 (C-3), 76.4
(C-12), 70.7 (C-2), 54.4 (C-5), 52.5 (C-9), 43.3 (C-1),
40.7 (C-10), 38.7 (C-4), 37.1 (C-7), 30.5 (C-17), 27.7
(C-11), 23.4 (C-6), 18.5 (C-19), 17.3 (C-18), 8.4
(C-20). LA B 5 SCifRoE — 3020, HeE e s

) 11 24 20-hydroxy helioscopinolide B.

WEY12: TLEMIRY), ESI-MS m/z: 317 [M+
H]*, 43 F 20N CaHas03. 'H-NMR (500 MHz, CDCl5)
5: 6.28 (1H, s, H-14), 4.86 (1H, dd, J = 13.3, 5.9 Hz,
H-12), 3.28 (1H, dd, J = 11.8, 4.2 Hz, H-3), 2.55 (1H,
dd, J = 13.5, 5.8 Hz, H-11), 2.51 (1H, m, H-7), 2.21
(1H, dd, J = 13.1, 5.0 Hz, H-7), 2.16 (1H, d, J = 8.2
Hz, H-9), 1.96 (1H, dt, J = 12.9, 3.1 Hz, H-1), 1.83
(3H, s, 20-CH3), 1.76 (1H, m, H-2), 1.62 (1H, ddd, J =
15.9, 13.4, 3.2 Hz, H-2), 1.52 (1H, m, H-11), 1.44
(1H, m, H-6), 1.25 (1H, td, J = 13.2, 3.1 Hz, H-1),
1.15 (1H, dd, J = 12.4, 1.8 Hz, H-5), 1.03 (3H, s,
17-CH3), 0.93 (3H, s, 19-CH3), 0.82 (3H, s, 18-CH3);
3C-NMR (125 MHz, CDCl3) d: 175.4 (C-16), 156.2
(C-13), 151.5 (C-8), 116.7 (C-15), 114.4 (C-14), 78.7
(C-3), 76.0 (C-12), 54.5 (C-5), 51.7 (C-9), 41.4
(C-10), 39.2 (C-4), 37.6 (C-1), 37.1 (C-7), 28.8
(C-17), 27.8 (C-2), 27.7 (C-11), 23.6 (C-6), 16.9
(C-19), 15.7 (C-18), 8.4 (C-20). LA_- %3 5 iRk iE
—FRU, SRS 12 4 helioscopinolide A .

&P 13: mEE S (FEED, ESI-MS m/z: 317
[M+H]", 213N CaHas03. 'H-NMR (500 MHz,
CDCl:) 6: 6.27 (1H, s, H-14), 4.88 (1H, dd, J = 13.1,
5.8 Hz, H-12), 3.49 (1H, t, J= 2.7 Hz, H-3), 2.58 (1H,
dd, J = 13.6, 6.2 Hz, H-11), 2.51 (1H, m, H-7), 2.30
(1H, d, J = 8.6 Hz, H-9), 2.24 (1H, m, H-7), 1.97
(1H, m, H-1), 1.83 (3H, s, 20-CH3), 1.70~1.77 (2H,
m, H-2), 1.71 (1H, m, H-6), 1.66 (2H, m, H-1, 5), 1.51
(1H, m, H-11), 1.44 (1H, dd, J = 12.9, 4.1 Hz, H-6),
1.00 (3H, s, 17-CH3), 0.95 (3H, s, 19-CH3), 0.88 (3H,
s, 18-CH3); '3C-NMR (125 MHz, CDCl3) o: 175.6
(C-16), 156.3 (C-13), 152.2 (C-8), 116.5 (C-15), 114.2
(C-14), 76.2 (C-12), 75.8 (C-3), 51.7 (C-9), 48.4
(C-5), 41.4 (C-10), 37.9 (C-4), 37.2 (C-7), 32.2 (C-1),
28.9 (C-17), 27.6 (C-11), 25.8 (C-2), 23.5 (C-6), 22.4
(C-18), 16.9 (C-19), 8.4 (C-20). LA ¥4 ¥5 5 ik i&
— 22, W EA AW 13 4 helioscopinolide Bo

AP 14: BEEES (FED, ESI-MS m/z: 331
M+H], 73T A CooH2604. "H-NMR (500 MHz,
CDCls) 6: 6.35 (1H, s, H-14), 4.85 (1H, dd, J = 13.2,
5.9 Hz, H-12), 3.97 (1H, d, J= 4.7 Hz, H-3), 3.42 (1H,
d, J = 4.9 Hz, 3-OH), 2.74 (1H, d, J = 12.4 Hz, H-1),
2.60 (1H, brd, J = 13.7 Hz, H-7), 2.50 (1H, d, J= 8.6
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Hz, H-9), 2.41 (1H, dd, J = 14.5, 6.9 Hz, H-11), 2.38
(1H, d, J=13.3 Hz, H-1), 2.30 (1H, td, J = 13.3, 4.9
Hz, H-7), 1.98 (1H, dt, J = 13.3, 2.5 Hz, H-6), 1.85
(3H, s, 20-CH3), 1.82 (1H, brd, J = 12.6 Hz, H-5),
1.63 (1H, m, H-11), 1.52 (1H, ddd, J = 17.1, 13.4, 4.2
Hz, H-6), 1.23 (3H, s, 17-CH3), 0.92 (3H, s, 19-CH3),
0.71 (3H, s, 18-CH3); '3C-NMR (125 MHz, CDCl3) §:
209.5 (C-2), 175.0 (C-16), 155.1 (C-13), 149.3 (C-8),
117.8 (C-15), 115.5 (C-14), 82.6 (C-3), 75.5 (C-12),
53.7 (C-5), 51.5 (C-9), 51.4 (C-1), 47.1 (C-10), 45.3
(C-4), 36.5 (C-7), 29.7 (C-17), 27.8 (C-11), 23.2
(C-6), 17.5 (C-19), 16.6 (C-18), 8.5 (C-20). Ll _E¥#E
5wk hoE — %, MEEhEY 14 K8
helioscopinolide C,

&Y 15 TEEIRY), ESI-MS m/z: 331 [M+
HJ*, 4> 134 CaoHa604. "H-NMR (500 MHz, CDCl3)
d: 6.56 (1H, s, H-14), 4.79 (1H, d, J = 12.0 Hz, H-12),
3.02 (1H, m, H-11), 2.98 (1H, m, H-7), 2.6-2.7 (2H,
m, H-2), 2.57 (2H, m, H-5, 7), 2.39 (1H, m, H-1), 1.94
(1H, m, H-1), 1.90 3H, s, 20-CH3), 1.72 (1H, m,
H-6), 1.54 (1H, m, H-6), 1.39 (1H, m, H-11), 1.37
(3H, s, 17-CH3), 1.31 (3H, s, 19-CH3), 1.25 (3H, s,
18-CHs). DA F## 5 Sk iE — 202, s e s
¥ 15 N helioscopinolide D

&Y 16: HETERMA, ESI-MS m/z: 333
[M+H]", 4T3 CaoHaz04. 'H-NMR (500 MHz,
CDCls) 6: 6.37 (1H, s, H-14), 4.88 (1H, dd, J = 12.7,
6.0 Hz, H-12), 3.31 (1H, dd, J = 12.0, 3.5 Hz, H-3),
3.10 (1H, dd, J = 13.4, 6.3 Hz, H-11), 2.70 (1H, m,
H-7), 2.31 (1H, m, H-7), 1.89 (2H, m, H-2, 5), 1.86
(3H, s, 20-CH3), 1.78 (2H, m, H-2, 6), 1.65 (1H, m,
H-1), 1.62 (1H, m, H-1), 1.42 (1H, m, H-6), 1.33 (1H,
m, H-11), 1.06 (3H, s, 17-CH3), 0.99 (3H, s, 19-CH3),
0.85 (3H, s, 18-CH3). LA % 5 STk — 22,
S B AW 16 O helioscopinolide Ho

WEP17: BEIEMA, ESI-MS m/z: 333
M+H]*, 43 A CioH240s. 'H-NMR (500 MHz,
CDCls) 6: 6.38 (1H, s, H-14), 5.69 (1H, s, H-1), 4.94
(1H, dd, J = 13.6, 5.8 Hz, H-12), 2.87 (1H, d, J= 7.9
Hz, H-9), 2.54 (2H, m, H-7, 11), 2.40 (1H, brd, J =
12.9 Hz, H-5), 2.25 (1H, td, J = 13.4, 4.7 Hz, H-7),
1.85 (3H, s, 20-CH3), 1.81 (1H, m, H-6), 1.53 (1H, m,
H-11), 1.50 (1H, m, H-6), 1.36 (3H, s, 17-CH3), 1.24

(3H, s, 18-CH3), 1.05 (3H, s, 19-CH3); *C-NMR (125
MHz, CDCl3) &: 177.7 (C-3), 176.0 (C-16), 156.2
(C-13), 150.7 (C-8), 117.3 (C-15), 115.4 (C-14), 98.9
(C-1), 76.1 (C-12), 43.5 (C-9), 43.0 (C-10), 42.9
(C-5), 40.5 (C-4), 36.1 (C-7), 29.7 (C-17), 27.3
(C-11), 24.3 (C-18), 242 (C-6), 14.6 (C-19), 8.4
(C-20). L B 5 oCikkiE —8, MeEeEihd
¥ 17 A helioscopinolide L.

&) 18: s (B, ESI-MS m/z: 321
[M+H]", T3 CoH305. 'H-NMR (500 MHz,
CDCls) 6: 3.58 (1H, d, J = 10.9 Hz, H-17), 3.44 (1H,
d, J=10.9 Hz, H-17), 2.58 (1H, ddd, J = 16.0, 12.4,
6.9 Hz, H-2), 2.34 (1H, ddd, J = 16.0, 6.0, 3.2 Hz,
H-2), 2.02 (1H, m, H-11), 1.87 (1H, m, H-14), 1.84
(2H, m, H-1, 12), 1.62 (1H, m, H-13), 1.50 (1H, m,
H-13), 1.46 (2H, m, H-6), 1.43 (1H, m, H-7), 1.37
(1H, m, H-1), 1.35 (1H, m, H-9), 1.31 (1H, m, H-5),
1.23 (2H, m, H-11, 15), 1.16 (1H, m, H-7), 1.11 (3H,
s, 20-CH3), 1.10 (1H, m, H-15), 1.08 (3H, s, 18-CH3),
1.04 (3H, s, 19-CH3), 0.82 (1H, m, H-14); 3C-NMR
(125 MHz, CDCl3) 6: 217.6 (C-3), 74.2 (C-16), 69.1
(C-17), 55.8 (C-5), 52.6 (C-15), 51.0 (C-9), 47.8
(C-4), 38.9 (C-7), 38.1 (C-1), 37.3 (C-10), 34.2 (C-2),
33.0 (C-8), 32.3 (C-12), 27.3 (C-14), 26.3 (C-18), 23.3
(C-13), 23.1 (C-11), 21.8 (C-19), 19.8 (C-6), 13.6
(C-20). LA ER#¥E 5 ikt —5023), S EhE
¥ 18 2N ent-16B,17-dihydroxyatlsan-3-one.

WAEM19: TLEMIRY), ESI-MS m/z: 391 M+
HT*, 73 730N CaaH3006. 'H-NMR (500 MHz, CDCl5)
9: 6.10 (1H, d, J = 4.1 Hz, H-7), 5.94 (1H, s, H-1),
4.71 (1H, d, J = 12.6 Hz, H-20), 4.51 (1H, d, J=12.6
Hz, H-20), 4.43 (1H, s, H-3), 4.09 (1H, d, J= 11.6 Hz,
H-8), 3.67 (1H, s, H-5), 2.31 (1H, m, H-11), 2.26 (1H,
m, H-12), 2.05 (3H, s, 20-OCOCH3), 1.85 (3H, s,
19-CH3), 1.76 (1H, m, H-12), 1.11 (3H, s, 17-CH3),
1.06 (3H, s, 16-CH3), 0.97 (3H, d, J = 7.0 Hz,
18-CH3), 0.91 (1H, m, H-14), 0.70 (1H, dd, J = 15.0,
8.3 Hz, H-13); '3C-NMR (125 MHz, CDCl;) J: 206.9
(C-9), 171.3 (20-OCOCH3), 138.9 (C-6), 136.8 (C-2),
130.2 (C-1), 128.7 (C-7), 84.5 (C-4), 80.8 (C-3), 73.9
(C-5), 72.7 (C-10), 66.8 (C-20), 44.3 (C-8), 40.0
(C-11), 31.1 (C-12), 28.6 (C-13), 24.1 (C-15), 23.3
(C-16), 23.1 (C-14), 21.3 (20-OCOCH3), 17.5 (C-18),
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15.6 (C-19), 15.5 (C-17). LA L%l 5 ek iE —
;R4 WA 19 S 20-0O-acetylingenol .

WEY) 20 ToEHRY), ESI-MS m/z: 377 M+
HJ*, 43 F 30N C22H3:05. 'H-NMR (500 MHz, CDCls)
5: 6.59 (1H, d, J = 11.5 Hz, H-12), 6.15 (1H, d, J =
11.1 Hz, H-5), 4.06 (1H, dd, J = 10.8, 2.7 Hz, H-7),
3.86 (1H, dd, J = 6.3, 3.7 Hz, H-3), 2.72 (1H, dd, J =
14.7, 7.7 Hz, H-1), 2.65 (1H, dd, J = 10.9, 6.6 Hz,
H-4), 2.40 (1H, d, J = 13.6 Hz, H-8), 2.27 (1H, m,
H-1), 2.20 (1H, dd, J = 7.0, 3.2 Hz, H-2), 2.05 (3H, s,
15-OCOCH3), 1.86 (3H, s, 20-CH3), 1.72 (1H, m,
H-8), 1.51 (3H, s, 17-CH3), 1.44 (1H, dd, J=11.3, 8.3
Hz, H-11), 1.21 (3H, s, 18-CH3), 1.16 (1H, m, H-9),
1.12 3H, d, J = 89 Hz, 16-CH3), 1.11 (3H, s,
19-CH;); 3C-NMR (125 MHz, CDCl;) 6: 194.8
(C-14), 169.8 (15-OCOCH;), 146.4 (C-6), 145.7
(C-12), 133.1 (C-13), 120.3 (C-5), 96.2 (C-15), 82.1
(C-3), 75.4 (C-7), 48.9 (C-4), 41.2 (C-2), 41.1 (C-1),
36.7 (C-8), 30.8 (C-9), 29.7 (C-11), 29.2 (C-18), 24.6
(C-10), 21.8 (15-OCOCH3), 19.1 (C-17), 18.5 (C-16),
16.4 (C-19), 12.4 (C-20). LA FHdE 5 5CikfaE —82%,
% SEAL S8 20 A altotibetol.
4 R THEMETFIE

LPS 7] LA N B B4 RAW264.7 2E
WS AR S HEE (induced nitric oxide
synthase, iINOS ), FE 11 7= £E 2 A — 48 AL & (nitric
oxide, NO). ¥ RAW264.7 ZHffi#fh = 96 LI,
H 1 ug/mL LPS BT -SRI R IR WAL &
Yy CRHPE 50 pmol/L), RIS 5 HRAL CRE 259D
FIHPEX IR (L-NMMAD . 40iid st 9% j5, B
B IR AT B s 77 8L, 183d Griess V47E 570 nm
WA ST (4 RN (NO?), R
i~ T NO A i d i 2. fER R FRE I
MTS AT 40 MR AW, FEBR A &40 4 i 1) B¢
PEFZMA o 5P R LK 1.

NO A FAMHI R = (A4 s —A wa)/A wm
5 itig

X} RIS TR LA IR AL, SEor B8 3] 20
A ZHERET, BFE 10 MR A (1~10),
T AKAEE G (1~17) 1 AN ke — i (18).
1 NERE R s (19). 1 ANSERE e ik (20),

ZCHREL R, KRR B s B
PR GG HERI], NO B 2 EE AV

F1 L& 1~20 B9 NO B HIHIZE GRE 50 pmol- L)
Table 1 NO production inhibition of L-NMMA (P) and
compounds 1—20 (C =50 pmol-L™)

W& AR/ % HWEY) /%

L-NMMA  57.38%0.75 1 11.39+0.72
1 24.71£1.06 12 14.9941.95
2 29.76+2.02 13 7.97+1.02
3 26.40%0.35 14 16.3740.30
4 24.20%0.15 15 11.00£0.39
5 17.5740.41 16 6.53+£1.31
6 43.624+0.92 17 10.45+1.29
7 26.40%0.81 18 8.45+133
8 39.44£0.63 19 35.1040.41
9 42.73+1.29 20 21.70£0.92
10 48.5140.91

FEINRE, ERAE. IR SO I RS H HEE
Mo %M Z AN R R RIAES S R
VT, A O E R INOS, 7242 NO #EHT R E N
DAL L) NO A2 i Ab & P 28 36 10 1) EL R 4R A5
AL, A I A4 1~20 1) NO A& il
W, S5 R RS R AR B A s A S
6. 8~10 1 19 B/x 7SS Pt 20N, BT

BEbE — i J2 PEERAE N BT R W) I 32 24 30 o
fithe ASHI T SE T R R BEE 1 — € (1) 3
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