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( +)-6-oxocinnamolide (1) 68-¥EFEAI A NHE (2) (ILZRE(3) .6,9- A -FZ M 81-7,22- J&-3-B2(4) 4a,48,14a-=H
396, 19-P5F| B J£ -3 ,20- i (5) . sikkimenoid F(6) | (38,24R)-3-(acetyloxy) eupha-7,25-dien-24-0l(7) . olibanu-
mol J(8) .myricarin B(9) ,aurantiamide acetate(10) ,viscumamide(11) | N-Z& H Bk EE IR Py fle-N-75 R R R AR D &R (12) |
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Chemical constituents of Euphorbia atoto from Xisha Islands
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Abstract: To investigate the chemical constituents and pharmaceutical value of Euphorbia atoto,18 compounds were isolated
from the ethanol extract by silica gel,Rp-18 and Sephadex LH-20 gel column chromatographies. With comprehensive analysis
of the NMR and MS data, their structures were identified as ( + )-6-oxocinnamolide (1), 68-hydroxycinnamolide (2),
kaempferol (3),6,9-epoxy-ergosta-7,22-dien-3-ol (4) ,4a,48,14a-trimethyl-98,19-cyliopregnane-3,20-dione (5) ,sikkim-
enoid F (6),(24R)-38-3-(acetyloxy) eupha-7,25-dien-24-0l (7) ,olibanumol J (8) ,myricarin B (9) , aurantiamide ace-
tate (10 ), viscumamide (11), N-benzoylphenylalaninyl-N-benzoylphenylalaninate (12 ), scopoletin (13, corchoionol C
(14) , indole-3-carboxylic acid methyl ester (15),3&-( 1£-hydroxyethyl ) -7-hydroxy-1-isobenzofuranone (16 ) , p-hydroxy-
benzaldehyde (17) and 9,10- dihydroxyoctadecanoic acid (18). Eighteen compounds were isolated from E. atoto for the first
time , except compounds 10,13 ,14 and 17 other compounds were isolated from Euphorbia for the first time too. Compound 1
was a new natural product. Compound 1 was a new natural product. Activity screening showed that 2 inhibited LPS-induced

NO production in RAW 264. 7 macrophages with IC, at 24. 81 +1.58 pmol/L (ICy, of positive control quercetin is 15.23 +
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i} ( Euphorbiaceae ) K& J& Euphorbia Linn. Z24:4F
AR Euphorbia atoto S PHUNRE B 15 ik
R OAEY) , I H 7k SR 5 F0E TR B 1) 32 20 3
MWORS R TG v R 2 R ) R o
L, Hrh ok E 125 FIE YA R 2, B2
T RIZG T I R VI I 2 i K AT VK A
PR REZG Y , F T iR R R SR
S 30 v e B R R AR ) B A B i BT AR
W RS RE RS R AR 2 0% (LPS) i /N LR B
WS RAW 264.7 7/ NO(200 pg/mL #JE T 4
TR 83.97% ) o N T T I KR 0 F2 20 1
YT, AR R U K w38 43 A T Ak 2% W43 B
ARSI A 175 1 R0 240 M 2 05 P A
1 w57
1.1 WM

IR R ARy 4 FERE 5 T 2020 4F 6 7R
TR VDT E TR R AR B R A, b E R AR
P BRAF e FRHE LE WH RIS i B 36 L RIS D S
SRR R K R 2 4 A B I K Euphorbia
atoto Forst. , L3R (NO. HUANG20200055 ) 773
T E B Ol B e B A I BRI ST BT
1.2 (=HigsE 5

Bruker AV-500 U8 A% 1 IR (18 [E Bruker
N 3 ESI-MS i 7% 4% (7% [E Bruker amazon SL 2y
Al) s CA-TT1T YK G 2% (i 2 A BR
N 5 ek 25 AL (7 E Heidolph Laborota 23] ) 5
MCP 5100 Jie >t A% (B3 F| Anton Paar 23 7] ) ; FDS-
2000 % T1EEHL ( H AR AR 5 BAL 8 bk 20 2 41 )
METTLER TOLEDO ME204 K5 5% Fl 40 47 K F [ J7 4%
Z— MR -4 ) 2 A0S (1) 22 7] ] ; Varioskan
LUX i #71X ( & [E Thermo Scientific 2 7] ) ; GAL-
AXYR CO, ¥ 3% %8 (3 [ RSBiotech 2 #]);
HHB11360-S 58 5 724 (1 BRE BT a0 )
SW-40 i TAE & (R A PR 2 7)) s UNIQUE-
R20 #fi7K Z 4t (JE 118U FERA S A BR A ) .

CIBRERAR G/ H/ G HEEIERERE (5 BT
£ T.) ) ;Rp-18(20 ~45 pum, H A Fuji Silysia Chem-
ical Ltd /A H] ) ;Sephadex LH-20( 32 [E GE Healthcare
AT 3 H A BLRG A E  AR G (R T

BHERMHEARR AR 5 AR (52 Merck 2AH]) ;
DMSO ( P4 Bl Ak T- e A3 PR 7 ) 5 e R (1l 2 3 il
TEWRIE TABRA A s AL ( i SUNHEAT 16 T.24
F]) U A 5% ~ 10% FiliR- 2B 5 A7)

/NI B ELE ML (RAW 264, 7) (P ERF2= B
THAZE) 5 N B A AR (SGC-7901) | A2 PERE 5
P I 40 AR (K562 ) | A F 35098 240 i ( Hela ) | A i
T AR ( AS49 ) Fi 988 40 S kR ( BEL-7402) (vh
E R BE LA R AT T B A0 ) s IR 20 (1
A RAEYBARARA A S S-1732) 4-fif 3
IRIL-D M e R (R AR R A BRA
fit5 K22J9B64113) i fe 3 (6 H B2 A H, it 5
SLBZ4289) \Griess i3 ( ¥ A= ) RH A BR 2
A, 45 LOIN10G101815 ) 1 Py i HE (w5 ()M
FEE YR A RA R L LS EZ2811E134) ; DMEM
BE IRk (PR R RBHE 24 7], 415 8120459) iR 4
M3 CH VL KA A W B A BR A &L it 5
11011-8611) PN fR4M ( 35 EFEBR CHER B A A,
b5 2323639 ) FIAF kI ( 36 EFEB G R BHE A
AL b5 2323475)
1.3 RES5HE

U e UV Rk M B R4 4 10 kg DA | Byt
T B JE IR AE 95% L (20 L)W, B 3 /N
MU EEE (78 C) 1 ¥k, FLPEE 3 Wk, A I8 ok 4
JEfR LB (1.23 kg) o RFMIKIRE, LR L
FEHL3 UK, Wk FE MR 4 01 0 R0 15 2R TR A6 BL)
347 g, LIRLTEAEWY) 340 g, £ rk e A 443 (200
~300 H) , AN (V/V,30: 1-0: 1, B4 8
4 L) BEEEVEML A3 12 AN Fro 1 ~Fr. 12,

Fr.3(37.0 g) % Rp-18 JAHH: €0 1% 450 B e I A5
4 M5 Fr.3.1 ~Fr. 3.4, Fr.3.1(2.3 g) 4 Sepha-
dex LH-20( HV ) BG4S 10 4> Fr.3.1. 1 ~ Fr.
3.1.10, Fr.3.1.5(70.0 mg) Z8HE AT (033 A7 I Bk -
DI (9: 1) PEMAFAL 59 6(1.8 mg) . Fr.3.3(2.3
g) 4 Sephadex LH-20 ( F i) ¥k B 153 4 A>3 &
Fr.3.3.1~Fr.3.3.4, Fr.3.3.1(383.4 mg) &R &
T M 3 A i k- DR (15 1) YRR, T 48 Sephadex
LH-20( ) 4> B 4lifb A b 540 5(8.4 mg) , Fr. 4
(42.0 g) % Rp-18 A (IR EVRIEAS 7 A5
Fr.4.1 ~Fr. 4.7, Fr. 4.3(670 mg) & Bk K6
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T, AT - DN R (401 1) PR, F28 Sephadex LH-20
(B sy ek b 59 1(3. 1 mg) . Fr.5(29.0
g) 2 Rp-18 SUAHAFE (B 346 B YEMEAS 3 A3 43 Fr. 5. 1
~Fr.5.3, Fr.5.2(4.3 g) & R RERCHE 3, A7 3
k- P A (10: 1) PEMG , 548 Sephadex LH-20 (i) 43
a3 S 16 (4.9 mg) F1 15(5.7 mg),
Fr.5.3(11.7 g) 2 ) S Rk R HE (3%, 1 9 k- P 7 (8
S1) WM, F 48 Sephadex LH-20 ( HH i) 43 55 4l fb 15
G 17(2.1 mg) . Fr.6(5.8 g) %8 Rp-18 UAHKE
{o AR BV AR 5 MRy Fr. 6.1 ~Fr. 6.5, Fr.6.3
(1.1 g) £ Sephadex LH-20 ( H1 1) JEMEAT 3 M40
Fr.6.3.1 ~Fr.6.3.3, Fr.6.3.3(73. Tmg) ZREAE
O A M EE-T R (32 1) PERR , F5-48 Sephadex LH-20
(WE) , w8 R R A 2(7.8 mg), Fr.8(3.1
g) 2 Rp-18 SUAHFE (A 3546 B VEMLAS 6 A3 43 Fr. 8. 1
~Fr. 8.6, Fr.8.3(40.3 mg) 2 fE B AE (535, £
Bik-PA A (102 1) YRS fL 54 4(1.8 mg) , Fr.8.5
(96 mg) £t Sephadex LH-20 ( H1 i) JEMEAT 4 40
Fr.8.5.1 ~Fr.8.5.4, Fr.8.5.1(130 mg) 2R AE
3%, e 05 - (102100 1) PEJ, #5248 Seph-
adex LH-20 ( H1 i) 4l fk 73 25 15 2] k. & ) 10 (8.8
mg) . Fr.9(4.2 g) £ Rp-18 SOMIAT: (580 v i1
3RS Fr.9.1 ~Fr. 9.3, Fr.9.2(142.3 mg) &5k
JEEHE (3, S -H B (50 1) Ve i Atk 54 9(3.3
mg) F111(3.9 mg) , Fr.9.3(132.2 mg) % Sephadex
LH20 ( H ) v i /5 3 AN 9 40 Fr.9.3.1 ~
Fr.9.3.3, Fr.9.3.2(78 mg) £ I H: @3, £ 3
Mik-SA - (3212 1) PEBE, #5 2 Sephadex LH-20
(HEs) ik 7y 215 2454 18 (7.6 mg) A1 3(2.6
mg) . Fr.9.3.3(16.3 mg) £ AE €053, A I k-
SNT-NER (5:1:1) P, 528 Sephadex LH-20 ( H
i) 2lifb sy B AR EAL 5 ) 14 (4.2 mg) (13(4.3 mg)
M7T(3.6 mg), Fr.10(2.3 g) % Rp-18 [T (3
BEREVELAS 5 A 74> Fr. 10,1 ~ Fr. 10.5, Fr. 10.2
(341 mg) 8k AE (3, S5-I (500 1) YR A
WA 8(2.3 mg), Fr.10.3(63.2 mg) & hE AL,
i AT -HEE(60: 1) YEM AL A4 12(3. 3 mg) .
1.3 UEYHEIMIREERMARSEERR
TR AT 5 16 1 52 56 DA Bz 20 B X IR, SR
RZ B (LPS) i S /N BUBR A% B W 40 iig ( RAW
264.7) 53 BCE LPS 5 S 2H | A5 0 R 2H A S 5
o FERFMRES S 5 SR BB 100 .75 .50 25
12,5 umol/L, EHUAE K B 47 RAW 264. 7 4

i, B 100 WL ZHAI LA S x 10* AS/mL 28 BERERD T
96 LA I, T 37 °C 5% CO, 90% L) VBB 40 T
3% 24 h, 2 B A 50 wL LPS (& HFF 0.5 ng/
mL) F1 50 pL f# Ak G 99 3% W (100 ~ 12,5 pmol/
L) . 4828537 24 h JFRALEC 100 pL ByEW T
96 fLAH, Z S5 I AEFLINA 100 wL [y Griess {5
FERGARAX 540 nm P F A I i S A LAY OD {H
(WOERE) R Griess 5 fb & P14 NO Bl i)
R 2 h APk B - MR A, 54
A (1C,f8) P77

SR MTT X6 Ak A 40 04 200 B B 105 P 44 7 07 2 -
SO T PR3 41 25 4 K562 . BEL-7402 SGC-7901 |
A549 J Hela, DL £E 8 ] 25 25 Sy B4 XF B, DMSO 2y
ISP T R AR A0 O 40 o) 15 I Ak G ik
(100,50 .25 12.5 1 6.25 umol/L) . 4+5I7E 96 FL
B 4Rl 100 pL ¥ BEZ) 5 x 10* 4~/mL (750 41
Jii, 4555 24 h g (B3R 440237 °C 5% CO, .90% L,
TR, S 10% /N I A DY FR 3 A G S
F2) A 100 pL Rl A& P w77 72 h 5 ige
ML P LA P mA 15 pl(5 mg/mL)
() MTT 359,37 C o R0 4 h J5 s B,
Ak AL AN A 100 L (% DMSO, i H 755315 i
FERFARX 490 nm P4 F A I I s ALY OD {i
(WOGRE ), T3 I 240 B A A A0 ) 38 2 > B3 o v
JE (1G5, f1) ™

2 XmER
2.1 HHMETE
LEWM1T AEMACHCL);[al] +64.6(c

0.10,MeOH) ; 4+ T3¢ C,sH,, O, , ESI-MS: m/z 249. 1
[M+H]";'"H NMR (500 MHz, CDCL,)8:6.60 (1H,
d,J = 3.6 Hz,H-7) ,4.58 (1H,dd,J = 9.5,9.3
Hz,H-11a) ,4.19(1H,dd,J = 9.5,8.8 Hz,H-11b),
3.33(1H,ddd,J = 9.3,8.8,3.6 Hz, H9),2.20
(1H,s,H-5),1.64(1H, m,H-1a),1.62 (1H,d, H-
2a),1.53(1H,m,H-2b),1.51 (1H, m,H-3a) ,1.49
(1H,m,H-1b),1.26(1H,m,H-3b) ,1.20(3H,s, H-
13),1.19(3H,s,H-14) ,0.99 (3H,s,H-15) , L) I %k
530k ( + ) -6-oxocinnamolide [ $HE X H—
., #£°C NMR (125 MHz,CDCL,) ( .38 1) H 281
15 MRIEFA5S, 4008 3 A (6 33.3 .21, 3 Al
14.77 4 MW HH[567.2.43.1.39.7 F117.6] .3
A8 130.1.64.3 F151.9 1L K 3 DZG[ —
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F1 &1 K94%EE H 0" C NMR 738 (500 #1125 MHz,CDCL, )

Table 1 The 'H and " C NMR date of compound 1(500 and 125 MHz,CDCI,)
No. Sy S¢ No. Oy d¢
1.64(1H,m) ; 3.33(1H,ddd,J =
! 1.49(1H,m) 39.7 ? 9.3,8.8,3.6 Hz) 319
1.62(1H,m) ;
2 1.53(1H.m) 17.6 10 - 43.5
1.51(1H,m) ; 4.58(1H,dd,J = 9.5,9.3 Hz)
3 1.26(1H,m) 431 i 4.19(1H,dd,J = 9.5,8.8 Hz) 67.2
4 - 32.4 12 - 169.0
5 2.20(1H,s) 64.3 13 1.20(3H,s) 21.3
6 - 199.5 14 1.19(3H,s) 33.3
7 6.60(1H,d,J = 3.6 Hz) 130. 1 15 0.99(3H,s) 14.7
8 - 142. 8 -

ARtk 6 142. 8 . — MR BREL 5 169. 0 A1 1 A~ ¥k
#£6199.5], HMBC &t 2. H-7 (1H,d,J =
3.6 Hz) 5 C-5.C9 f1 C-12 H-1la 5 C-12, H-5
(1H,s) 5 C-6 Iz H9(1H,ddd,J = 9.3,8.8,3.6
Hz) 5 C-8 (Wi B AH A5 5 [ B W08l 5] 6,4 0. 99
(3H,s) 5 &, 43.5.39.7 Fl 64.3 £ M X5 5, 8,
1.20(3H,s) 5 8. 43. 1 f132. 4 HAHXAZE,6,1.19
(3H,s) 5 32.4 f164.3 HH LGS, TR
T A LAERR T & s HSQC 33 rf UL 21 . 4 25 37 H 2
{55[8,1.64(1H,m,H-1a) ,1.49(1H,m,H-1b) ;5,

1.62(1H,d, H2a),1.53 (1H, m, H2b); 6, 1.51
(1H,m,H3a),1.26 (1H, m, H-3b) ;8, 4. 58 (1H,
dd,J = 9.5,9.3 Hz, H-11a),4.19 (1H,dd,J =
9.5,8.8 Hz,H-11b) 1,2 MUk (55 6, 2. 20(1H,
s,H-5)f13.33(1H,ddd,J = 9.3,8.8,3.6 Hz, H-
9);H-1/7H2/H3 f1 H9/H-11 Z [ 'H-'"H COSY
SR A B SRR E TALE Y 1 11T 4
4, 42905 H-5/H9 Z i) NOE #2455, i€ T 1k
A1 AEXS AR (UL 1) e &9 1 4540

( +)-6-oxocinnamolide

Bl #&W18XE2D NMRBXES
Fig. 1 Key 2D NMR correlations of compound 1

wEW2 HEKAK(CHCL); [a])-165.2(c
0.10,MeOH) ;4 73t C,,H,, 0, , ESI-MS: m/z 251. 2
[M+H]";'H NMR (500 MHz, CDCL, ) 8:6. 83 (1H,
t,] = 2.9 Hz,H7),4.75(1H,dd,J = 5.0,2.9 Hz,
H-6),4.46(1H,dd,J = 9.5,9.3 Hz,H-11a) ,4.13
(1H,dd,J = 9.5,9.1 Hz,H-11b),2.73(1H,dd, ]
= 9.3,9.2 Hz,H9),1.36(3H,s,H-13) ,1.25(1H,
d,J = 5.0 Hz,H5),1.14(3H,s,H-14) , 1. 20-1. 73
(7H,m),1.08 (3H,s, H-15) ;° C NMR (125 MHz,
CDCL,)8:41.8(C-1),18.5(C-2),44.9(C-3),34.5
(C4),55.0(C5),65.9(C-6),135.7(C-7),128.2
(C-8),52.1(C9),34.3(C-10),67.7(C-11),170. 3

(C-12),25.0(C-13),32.8(C-14),15.8(C-15) . LI
e Sk R R B O E RS 2
68-F2FE R EE TR

W& 3 (A (MeOH) ; ESI-MS: m/z
287.1 [M +H] ", 4 F= CH, O4;'H NMR (500
MHz,CD,0D) 8.8. 11 (2H,d,J = 8.8 Hz, H2',-
6'),7.93(2H,d,J = 8.8 Hz,H3',-5") ,6.42(1H,
s,H8),6.21 (1H, s, H6) ;" C NMR (125 MHz,
CD,0D)8:146.9(C-2),136.5(C-3),176. 1 (C4),
160.8(C-5),98.3(C6),165.4(C-7),94.0(C=8),
158.8(C9),103.5(C-10),121.9(C-1"),129.2( C-
2',6'),115.8(C-3",5"),159.7(C4") . LI ¥
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SICHk Y R A — 8, O R A 3 kil 4%
5 o

wEW4 [k K (CHCL); ESI-MS: m/z
413.3 [M +H] ", 43 FxL C,yH, 0,;"H NMR (500
MHz,CDCL,)8:5.38(1H,d,J = 5.5 Hz,H-7),5.25
(1H,dd,J = 15.1,7.4 Hz,H=23),5. 18 (1H,dd,J
=15.1,8.2 Hz, H22),1. 11 (3H, s, H-19),1.05
(3H,d,J = 6.6 Hz,H-28),0.94(3H,d,J = 6.9
Hz,H-27),0.88(3H,d,J = 6.2 Hz,H26),0.87
(3H,d,J = 7.5 Hz,H-21),0.62(3H,s,H-18) ;" C
NMR (125 MHz, CDCl, ) $:31.7(C-1),31.0(C-=2),
67.9(C-3),39.6(C4),37.3(C-5),73.8(C-6),
117.7(C-7) ,144.2(C-8),76.1(C9) ,43.9(C-10),
23.1(C-11),39.4(C-12),43.6(C-13),54.9 (C-
14),22.8(C-15),28.1(C-16),56.1(C-17),12.5
(C-18),19.0(C-19),40.6 (C20),22.2(C-=21),
132.3(C-22),135.5(C-23),43.0(C24),33.2(C-
25),19.8(C-26),20.1(C27),17.7(C-28), Lk I
B 550k s AR — 2, e E A 4 M6,
9-MRAR-ZE A -7 ,22- -3

WEWS HERBAK(CHCL); [o]] +8.9(c
0.16,CHCL,) ; ESI-MS:m/z 357.3 [M +H]*, 4+
= C,,H,,0,;'"H NMR (500 MHz,CDCl,)8:2.99(1H,
dd,J = 9.3,9.0 Hz, H-17),2.74 (1H, ddd, J =
14.0,6.5,5.2 Hz,H-2b) ,2.33(1H,ddd,J = 14.0,
3.0,4.3 Hz,H-2a),2.12(3H,s,H21),1.90 ( 1H,
ddd,J = 14.0,6.5,4.3 Hz,H-1a),1. 78 (1H,ddd, J
= 13.4,10.5,5.6 Hz, H-12b),1.74 (1H,dd,J =
4.5,12.4 Hz,H-5),1.66 (1H,dd,J = 5.0,12.4
Hz,H-8),1.55(1H, ddd,J = 14.0,5.2,3.0, H-
1b),1.45(2H, m,H-15) ,1.44(1H, m,H-7b),1.31
(1H,ddd,J = 14.3,10.5,3.8 Hz, H-11b), 1.17
(1H,dq,J = 2.9,12.6 Hz,H-7a),1.13(3H, s, H-
23),1.08 (3H,s,H-22),0.99 (1H, dq,J = 2.9,
12.6 Hz,H-6b) ,0.95(3H,s,H-24) ,0.94(3H,s, H-
18),0.83(1H,d,J = 4.4 Hz,H-19b),0.58(1H,d,
J = 4.4 Hz, H-19a) ;" C NMR (125 MHz,CDCI,)§:
33.5(C-1),37.6(C-2),216.5(C-3),50.3(C4),
48.3(C-5),21.4(C-6),26.1(C-7),47.6(C-8),
20.9(C-9),26.3(C-10),26.7(C-11),32.0(C-12),
47.2(C-13),49.4 (C-14),35.6 (C-15),22.1 ( C-
16),61.3(C-17),19.8(C-18),29.6(C-19),210.5
(C-20),31.2(C-21),22.3(C-22),20.0(C-23),

19.5(C-24) o LA ¥ 5 s3cmkt " i A — 2, i
YEEY) 5 N 4a,4B, 14a-=H K98, 19-14 F] 11
A g -3,20- i,

wEWme HEMA(CHCL); [all-17.3(c
0.10,MeOH) ; ESI-MS:m/z 401.3 [M +H]*, 4%
& C,,H,,0,;'H NMR (500 MHz,CDCL,)5:9.79(1H,
brs, H24),5.28 (1H,d,J = 3.2 Hz,H-7),3.26
(1H,dd,J = 11.3,4.1 Hz,H-3),2.15(1H, m, H-
9),1.49(2H, m, H-11),1.48 (1H, m, H-17) ,1. 44
(1H,m,H-20),1.28 (1H,dd,J = 12.0,5.6 Hz, H-
5),0.99 (3H,s, H25),0.94 (3H, s, H27) , 0. 83
(3H,s,H26),0.82(3H,d,J = 6.3 Hz, H-21),
0.80(3H,s, H-18),0.72 (3H, s, H-19) ;" C NMR
(125 MHz, CDCL, ) §:37.4(C-1),27.3(C2),79. 4
(C-3),39.1(C4),50.8(C-5),24.1(C-6),118.2
(C-7),145.8(C-8),49.1(C9),35.1(C-10),18.3
(C-11),33.9(C-12),43.8(C-13),51.3 (C-14),
34.1(C-15),28.3(C-16),53.0(C-17),22. 1 (C-
18),13.3(C-19),35.9(C20),18.2(C-21),28.2
(C-22),41.4(C-23),203.3(C24),27.8(C-25),
14.9(€-26),27.7(C-27) o LA EHed 530k Hi3H
FEAR—F, BN EY) 6 N sikkimenoid F,

WEWMT HEKEK(CHCL);[a]] +6.7(c
0.10,MeOH) ; ESI-MS:m/z 443.4 [M +H] ", 2 F
& C,,H,,0,;'H NMR (500 MHz,CDCL,)8:5.25(1H,
d,J = 3.4 Hz,H-7),4.92(1H,br s, H26),4.83
(1H,br s,H-26),4.01 (1H,t,J = 6.2 Hz,H-24),
3.24(1H,dd,J = 11.2,4.7 Hz,H-3),1.72(3H,s,
H-27),0.97(3H,s,H-29),0.97(3H,s,H-30) ,0. 89
(3H,s,H28),0.87 (3H,d,J = 8.7 Hz, H21),
0.81(3H, s, H-18),0.74 (3H, s, H-19) ;" C NMR
(125 MHz,CDCL,) §:37.3(C-1),28.2(C-2),79.3
(C-3),39.0(C4),50.7(C-5),24.0(C-6),117.9
(C-7),145.8(C-8),48.9(C9),35.0(C-10),18.2
(C-11),33.8(C-12),43.6(C-13),51.2(C-14),
34.1(C-15),28.3(C-16),52.9(C-17),22.0 (C-
18),13.2(C-19),36.1(C20),18.5(C-21),30.4
(C-22),31.8(C-23),76.7(C-24),147.8(C-25),
111.0(C-26),17.7(C27),27.7(C-28),14.8 (C-
29),27.3(C-30) . LA b %od 5 5cik ™ 4R S A —
M EEY T 9 (3B,24R)-3-(acetyloxy ) eu-
pha-7,25-dien-24-0l ,

WEWMS HEREK(CHCL) ; [al] +1.3(c
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0.10,MeOH) ; ESI-MS:m/z 461.4 [M +H] ",/ F
& C,,H,,0,;'H NMR (500 MHz,CDCL,)8:5.27(1H,
brs,H-12),3.29(1H,t,J = 6.3 Hz,H24),3.25
(1H,dd,J = 11.3,4.0 Hz, H-3),1.26 ~ 2.31
(24H,m),1.40(1H, m,H-20),1.22(3H,s,H-26),
1.17(3H,s,H27),0.98(3H,s,H-18),0. 98 (3H,s,
H-28),0.89(3H,d,J = 6.0 Hz,H-21),0.87(3H,
s,H-29),0.82(3H,s,H-30) ,0. 76(3H,s,H-19) ;" C
NMR (125 MHz, CDCl,)8:37.3(C-1),27.8(C-2),
79.4(C-3),39.1(C4),50.7(C-5),18.3(C-6),
33.9(C-7),43.7(C-8),49.1(C9),35.1(C-10),
24.1(C-11),118.0(C-12),145.9(C-13),51.3(C-
14),34.1(C-15),28.3(C-16),53.1(C-17),27.4
(C-18),13.2(C-19),36.6(C-20),18.7 (C-21),
33.0(C22),29.0(C23),79.7(C=24),73.4(C-
25),26.7(C26),23.3(C27),27.3(C-28),14.8
(€-29),22.1(C-30), DAL %ds 5 Sc k'™ 472 18 2
AR—F, BEEENEY) 8 4 olibanumol T,

KEWI HEKK(CHN); [a]f-12.7(c
0.10,MeOH) ; ESI-MS:m/z 625.4 [M +Na] ", 4>+
& C,,H,,0,;'H NMR (500 MHz,CDCL,)5:8.03(1H,
d,J = 15.9 Hz,H-7"),7.66(2H,d,] = 7.8 Hz, H-
2'.6'),7.55(2H,d,J = 7.8 Hz, H3",5"),6.71
(1H,d,J = 15.9 Hz,H-8') ,5.80(1H,dd,J = 8.5,
2.5 Hz,H-15) ,4.83(1H,dd,J = 11.9,4.6 Hz, H-
3),2.14(1H,d,J = 13.4 Hz,H-19a),1.21 ~1.93
(24H,m),1.14(3H,s,H-26),1.10(3H,s, H-27),
1.09(3H,s,H-30),1.02(3H,s,H-29) ,0. 96 (3H,s,
H-24),0.94 (3H,s,H-23),0.86(3H,s,H25);"C
NMR (125 MHz, CDCl, ) $:33.9(C-1),24.3(C-=2),
78.9(C-3),36.4(C4),50.6(C-5),19.1(C-6),
41.6(C-7),39.6(C-8),49.6(C9),38.5(C-10),
18.0(C-11),34.7(C-12),38.1(C-13),163.4(C-
14),117.2(C-15),32.8(C-16) ,51.5(C-17) ,42.5
(C-18),36.2(C-19),29.9(C20),34.1(C-=21),
31.9(C22),27.9(C-23),16.7 (C-24),15.3 (C-
25),26.0(C-26),22.2(C-27),180.6(C-28),32.1
(C29),28.9(C30),126.3(C-1"),132.4 (C-=2",
6'),116.2(C-3",5"),160.8 (C4"),146.4 (C-7"),
116.9(C-8"),166.4(C-9") . LI - ¥d 5 3cmk'” )7
TEHEAR—F, B E A 9 4 myricarin B,

WEW 10 FHERA(CHCL) ;[ o]l 24.3(c
0.10,MeOH) ; ESI-MS:m/z 445.2 [M +H] ", /3 ¥

& C,, HxN,0,;'H NMR (500 MHz, CDCl,) §:7. 74
(2H,d,J = 7.4 Hz,H2',6"),7.55(1H,t,] = 7.4
Hz,H4'),7.46(2H,t,J = 7.6 Hz,H-3',5'),7.13
~7.32(8H,m,H-B,-3""" 4" -5""") 7.09(2H,d, ]
= 7.0 Hz,H2""",6""") ,6.84(1H,d,J = 7.0 Hz,-
NH-a),6.12(1H,d,J = 8.3 Hz,-NH-b) ,4.82(1H,
q,J = 7.5 Hz,H4) ,4.37(1H,m,H-2),3.95(1H,
dd,J = 11.3,4.9 Hz,H-1a),3.85(1H,dd, J =
11.3,4.2 Hz,H-1b),3.24(1H,dd,J = 13.6,5.7
Hz,H-6a),3.10(1H,dd,J = 13.6,8.3 Hz,H-6b),
2.77(2H,m,H-7) ,2.04(3H,s,H9) ;" C NMR (125
MHz,CDCL, ) §:64.7 (C-1),49.6 (C-2),170.5 ( C-
3),55.1(C4),167.3(C-5),38.6(C-6),37.6(C-
7),170.9(C-8),21.0(C-9),133.8(C-1"),128.9
(C2",-6"),127.3(C-3",-5"),132.0(C4"),136.9
(C-1),129.4 (C2"",6""), 128.7 (C3"",-5""),
127.2(C4""),136.8(C-1"""),129.3(C=2""",6"""),
128.6(C-3""",-5""") ,126.9(C4""") . i %5
BRU' R T AR — B, MO E LA 10 O auran-
tiamide acetate,

& 11 [k K (CHCL ) ; ESI-MS: m/z
566.4 [M+H]" 4+F= C,yHi N0, ;' H NMR (500
MHz,CDCL,)8:7.34 ~8.01(5H, m,-NH-7 ,-14 21 ,-
28,-35),4.58 (1H, m, H-30) ,4.47 (1H, m, H-23) ,
4.17(1H,m,H-2) ,4. 13(1H,m,H-16) ,0.97(3H,s,
H-34),0.96(3H,s,H-27),0.96(3H,s,H-20) ,0. 95
(3H,s,H-13),0.95(3H,s,H-6),0.94 (3H, s, H-
19),0.93 (3H,s,H-33),0.91 (3H, s, H-26) ,0. 90
(3H,s, H-5),0.89 (3H, s, H-12) ;" C NMR ( 125
MHz,CDCl, ) §:172.4 (C-1),57.1(C=2),38.9 (C-
3),25.0(C4),10.9(C-5),15.8(C-6),173.7 (C-
8),59.4(C-9),36.4(C-10),25.5(C-11),10.8(C-
12),15.7(C-13),172.3(C-15),54.0(C-16),39.9
(C-17),25.4(C-18),22.4(C-19),22.8 (C-20),
172.5(C-22),52.4(C23),41.7(C24),25.3(C-
25),23.0(C-26),22.1(C-27),173.6(C-29),51.9
(C-30),39.7(C-31),25.2(C-32),22.9(C-33),
22.0(C-34) . DL %5 ek s S — 8, ik
YEAE Y 11 2l viscumamide .

WEW 12 [{ERR(CHCL) ;[ alh-76.3 (¢
0.10,MeOH) ; ESI-MS:m/z 507.2 [M + H] * , 4%+
= C,, H,)N,0,;'H NMR (500 MHz, CDCL,) 8:7.72
(2H,d,J = 7.7 Hz,H-12",-16") ,7.68 (2H,d,J =
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7.8 Hz,H-12,-16),7.53(1H,t,J = 7.4 Hz,H-14) ,
7.46(1H,t,J = 7.4 Hz,H-14"),7.41 (2H,t,J] =
7.5 Hz,H-13,-15),7.23 ~7.35(12H, m, H-A ,-B , -
13',-15"),6.71 (1H,d,J = 8.4 Hz,-NH-a),6.61
(1H,d,J = 6.2 Hz,-NH-b) ,4.94(1H,q,J = 6.5
Hz,H2'),4.65(1H, m,H2),4.57 (1H,dd, ] =
11.4,2.9 Hz,H-1b) ,4.06 (1H,dd,J = 11.3,3.4
Hz,H-1a),3.32(1H,dd,J = 13.8,6.4 Hz,H-3'b),
3.24(1H,dd,J = 13.8,7.0 Hz,H-3"a),3.02(1H,
dd,J = 13.7,6.1 Hz, H3b),2.91 (1H,dd,J =
13.6,8.2 Hz,H-3a) ;" C NMR (125 MHz, CDCl,)§:
65.6(C-1),50.4(C2),37.4(C-3),137.3(C4),
129.4(C-5,9),128.8(C-6,-8,-6",-8"),127.0(C-
7),167.6(C-10) ,134.4(C-11),127.2(C-12,-16) ,
129.0(C-13,-15),132.2(C-14) ,172.1(C-1") ,54. 6
(C2"),37.7(C-3"),135.9(C4"),129.3 (C-5',-
9'),127.5(C-7"),167.3 (C-10"),133.5 (C-11"),
127.3(C-12",-16"),131.5 (C-14") , 128.6 ( C-13',-
15) o DI E2%cd S50k ™ e A — B, MOE e
Y112 g N-ZEH IR DY - N- 28 F R TN 20

L&MW 13 F AR (MeOH) ; ESI-MS: m/z
193.1 [M +H]", 4+t C,HO,;'H NMR (500
MHz,CDCl,)8:7.88(1H,d,J = 9.4 Hz,H4),7.13
(1H,s,H-8),6.79(1H,s,H-5),6.23(1H,d,J =
9.4 Hz,H-3),3.90(3H,s,6-0CH,) ;" C NMR (125
MHz,CDCl,)8:164. 1(C-2),112.6(C-3),146.1( C-
4),108.1(C-5),146.5(C-6),147.1(C-7),104.0
(C-8),151.4(C9),110.0(C-10) ,56. 8 (6-0CH,) ,
LBt 5 Sk ol AR — B e e kA
13 4 scopoletin,,

wEW 14 H K (MeOH) ; ESI-MS: m/z
225.1 [M+H]", 5+ C,H, 0,;'H NMR (500
MHz, CDCl, ) §:5.77 ~5.90 (3H, m, H4,-7,-8),
4.34(1H,m,H9),2.50 (1H,d,J = 16.9 Hz, H-
2b),2.18(1H,d,J = 16.9 Hz,H=2a),1.93(3H,d,
J = 1.3 Hz,H-11),1.26 (3H,d,J = 6.5 Hz, H-
10),1.06 (3H, s, H-13),1.04 (3H, s, H-12) ;" C
NMR (125 MHz, CDCl, ) 8:42.4(C-1),50.7(C-2),
201.2(C-3),127.1(C4) ,167.5(C-5),80.0(C-6),
136.9(C-7) ,130.0(C-8) ,68.7(C-9),23.8(C-10),
19.6(C-11),23.5(C-12),24.5(C-13) . Dk I %4
50K R AR — B, O LA 14 K cor-

choionol C,

wEW15 RE KK (MeOH) ; ESI-MS: m/z
176.1 [M +H] ", 4L C,,H,O,N;'H NMR (500
MHz,CDCL,)8:8.07(1H,d,J = 6.7 Hz,H4) ,7.98
(1H,s,H-2),7.43(1H,d,J = 6.9 Hz,H-7),7.23
(1H,dd,J = 7.2,5.7 Hz,H-5),7.20(1H,dd,J =
7.0,5.8 Hz, H-6),3.90 (3H,s,-OCH, ) ;" C NMR
(125 MHz, CDCL, ) §:133.2 (C-2),108.2 (C-3),
121.9(C4),122.5(C-5),123.7(C-6),112.9(C-
7),168.8(C-8),127.3(C-3"),138.1(C-7"),51. 4
(9-OCH;) . DA_b-$dfs 55 Sc k'™ 28 5 A — 3L,
Y TEALE Y 15 S| -3 IR HH g .

& 16 [ {k (CHCL, ) ; ESI-MS: m/z
195.1 [M+H]", 4+F= C,H,0,;'H NMR (500
MHz,CDCL,)$:11.01 (1H,s,-OH) ,7.57 (1H,dd, J
=8.4,7.4 Hz,H-5),7.05(1H,d,J = 7.4 Hz, H-
4),7.01(1H,d,J = 8.4 Hz,H-6) ,4.65(1H, m, H-
3),4.64(1H,m,H-1"),1.54(3H,d,J = 5.7 Hz, H-
2');”C NMR(125 MHz,CDCI,)8:168.7(C-1) ,69.3
(C3),116.3 (C4),137.0(C-5),118.0 (C-6),
162.2(C-7),106.8 (C-8),141.3(C-9),80.1 (C-
1'),18.1(C2") o LI b %d 53wk )il A —
B S EE W 16 Sy 3&-( 165858 ) -T- 8 Jk-1-08
I 557 00k g ]

W& 17 [ E kK (CHCL ) ; ESI-MS: m/z
145.1 [M + Na]*, 4> F = C,H,0,;'H NMR (500
MHz,CDCl, ) §:9.91 (1H,s,-CHO) ,7.83 (2H,d, J
= 8.5 Hz,H-2,-6),7.01(2H,d,J = 8.5 Hz,H-3,-
5);" C NMR (125 MHz, CDCl, ) §:161.2 (C-1),
116.1(C-2,-6),132.5(C4),130.4(C-3,-5),190. 8
(C7) o DA -%5H 5 30k a8 A — 3, e e
&Y 1T Ry FR R

WwEW 18 H gl & (MeOH) ; ESI-MS: m/z
317.3 [M + H] ", 43 7= C3Hy 0, ;'H NMR (500
MHz,CDCL,)8:3.39(2H, m,9,10-OH) ,2. 29(2H,t,
J = 7.4 Hz,H2),0.97 ~1.56(28H,m) ,0. 92(3H,
t,J = 7.0 Hz,H-18) ;" C MR(125 MHz,CDCL,)35:
177.7(C-1),33.9(C2),27.0(C-3),34.0(C-8),
75.3(C9/10),75.2(C9/10),35.0 (C-11),33. 1
(C-12),30.2 ~30.8 (C4,-7,-13,-14),27.1 ( C-
15),26.2(C-16),23.7(C-17) ,14.4(C-18) , L I
R 55 SCRR S R A — B, O E LA 18
9,10- ¥ 5+ )\l o

a1 ~18 itk 2z g5 DK 2,
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Fig. 2 Chemical structures of compounds 1-18

2.2 LEYMMEEARER

S IRAT) S X UV R R SR A T A 3
K, & IR B A B i R S i Rg 22 6% (LPS)
P/ NREAL B A RAW 264. 7 7745 NO 1%
P£(200 pg/mL ¥R EET I3 83.97% ), [A] iy H
Xob/IN BB L I 20 L RAW 264, 7 HLAG %5 i 114 41 it
BEPE(200 pg/mL W EET , A0 EEME K 96.55% ) , i
AH e U5 K b AT B[] B A A HL AT B SE T P B
L) AR 0

AW 1 ~ 18 AT A IE PR, B Ak &
Y12 BB LPS 55 /) BRLSA A% L W 4 i
RAW 264.7 7= 4 NO (135 (1Cy, 24.81 = 1.58
pmol/ L) Ab, HAL AL 5 4 11 B A7 e 1% 1, BH P X iR
IG5, 47 15.23 % 0.65 wmol/L; MTT L T 18 4
b4 W%t K562 . BEL-7402 .SGC-7901 , A549 #il Hela
i I A L R A A S A A T (DA 3R R B 2

258 PH P X B K562 1C 0.07 + 0.01 wmol/L,
BEL-7402 1C4, 0. 47 + 0.01 pmol/L.SGC-7901 IC,,
0.22 + 0.01 wmol/L A549 ICy, 0. 47 + 0.03 pmol/
L 1 Hela 1G5, 0. 28 = 0.01 wmol/L) , 75 Fr ik (1)
P W%t LA 3 40 B 24 TE 1 1
3 Hit5%R

TERT B ST 30 7 FRATTX A Kk k2
B B TERIE PR HEAT T 5T, N BE SR IO ) £ TR
ST 3 B B AL AR A Hm L B | 5 44 L =il Lk
LR HAh S5 KR S I 18 A IR BT —
APUAAE TG AL G ) 6B-F2 FE A FE IR (2) o AR
FEAREN Y 18 AL G 1R 1 TR M U R v 43 B
18], A BRI 10 13 14 F1 17 58, HABLE Y
R WRAE KR 7 B33, (b &W 1 — 1 HR
SRI= , AR SO XZ AL G W AR DR R B AT T
FAIE o B AAIFSY, A T AT IR R LR LR
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