2025 47 A HoR 2 July 2025
a1 FET1H Chinese Traditional Patent Medicine Vol. 47 No. 7

[ L5937 ]
o4 B 4L 3 R4 B B4 S BT R M R 5

g}

B, MEE, K £, X F, FF&, REE, AT

(HEHFEHASE, #E Kb 410208)

FE. BH DI AL o BRI . ik RJTREE . D101 RFLIRRIRIAR . 2% RP-HPLC #
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Chemical constituents from Euphorbia humifusa and their in vitro anti-
hepatoma activity
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ABSTRACT: AIM To study the chemical constituents from Euphorbia humifusa Willd. and their in vitro anti-
hepatoma activity. METHODS  Silica gel, D101 macroporous adsorption resin and semi-preparative RP-HPLC
were used for isolated and purified, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. The anti-hepatocellular carcinoma activity was determined by MTT mothod.
RESULTS Eighteen compounds were isolated and identified as 22-0-angeloyl-R1-barrigenol (1), dimethyl 3,
3’'- [oxybis (4, 1-phenylene) ] (2E, 2’ E) -diacrylate (2), N- ( 3-methoxy-1, 3-dioxopropyl ) -D-
tryptophan methyl ester (3), N-acetyltryptophan methyl ester (4), N- ( methoxycarbonyl) -tryptophan methyl
ester (5), (3B, 5a, 17B) -4, 4, 8, l4-tetramethyl-18-norandrostane-3, 17-diol (6), 3B, 18, 19B-
trihydroxylupane (7), pregnenolone (8), 3-hydroxy-5, 6-epoxy-7-megastigmen-9-one (9), dehydrovomifoliol
(10 ), loliolide (11), 2, 2'-oxybis ( 1, 4-di-tert-butylbenzene ) ( 12 ), dibutyl phthalate (13 ), 4-
methoxycinnamic acid (14), 3, 4-dimethoxycinnamic acid (15), methyl 4-hydroxybenzoate (16), kaempferol
(17), quercetin (18). The ICy, values of compounds 1, 7 and 8 on HepG2 cells were (17.27+0.92), (19. 11z
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2.14) and (7.53+£1.09) pmol/L, respectively. CONCLUSION  Compounds 1-16 are first isolated from this

plant. Compounds 1, 7 and 8 have anti-hepatoma activity.
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B B R R B W) B Euphorbia humifusa
Willd. z¥, BE Hb 5 Euphorbia maculata L. B T e 4
,OHMESE IRE, A, K&, BATE AR
B GUALRI, FRRR AR, WK B TR
FPE WS, ST A A A
SIOFSERET, MR R E A S . A
EVZEER G Y, BRI RV, Y E
AHCME . P, BrEE . PRTFE SRR
AR SRR AR B AL BN AT B, XA
SMNUMETR PR T I, DUHEE— P42 I8z 1t
A RUR oY, AR IEZG I R K IR A e R
AR
1w

Agilent 1200 ERCRAH G (LHE Agilent 22
) ; RE-2000B g% 28 AL (LT T AL A
BRITAEAT) 5 CP214 ML F R [ BgEiflas (-
M) ABRAT ] CHP-20P MCI ( H A =38k k
A &4t); Sephadex LH-20 ( 3£[E GE Amersham 2
Al); TGLISW R R E L AL (R EA
FRAH]) ; Avance I 5PN (fEE Bruker 28
Fl); Xevo G2-XS QTof = #EBIEAL (32 E Waters
AT ). HepG2 41 M, 0.25% [ & (W % .
DMEM 7 B 15 7% Bk | Wl 1R £6 2% vh ol . 6 A 1l v
(R R R A R A R ) 5 s (£
MedChemExpress A H]) ; ZNE. WEE ((aigal, 3
E K M2\ Al ); DMSO (3£ [E Cambridge Isotope
Laboratories /7)) ; LR WR . Ak, HEE (4
praf, FE2ERIR AR AR gigk [ 1
BRI ARATR ], HhER A bR
W 2R J 30, G v BE 2 R 2 J /N LR
ENKEE Y MBS Euphorbia humifusa Willd. )
THRA R
2 REBESH

POBAR 5L 30 ke, AR, 70% £ B |0l H AL 2
W, B2 h, duk, SIFRIGK, WUEHYE =70
Bk, AOmEEB AR, W TR, 153320
(293.5 kg), SeHmEBAERIE 8, LUaihit-o
FRCTG-TNE (3:1:1~3:1:4) BREEVEM, 4
B Fr.1~Fr.6, 28 TLC A, XFERES B WA 2
2244
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Fr.2~Fr. 5 #E—25r g4k, Fr.2 (268.12 g) &
D101 KALW BRI IE 05, LA 10% ~ 100% FF s fofs )
VEWE, 193] 8 MM (Fr.2-1~Fr.2-8), Fr.2-4 £
Sephadex LH-20 EMeAE /315, DA BEGENE, 15314k
BT (9.1 mg), Fr.3 (51.44 g) &R
B, DaihBE-CROlR (7:1~1:1) BREEUENL,
83 Fr. 3-1~Fr. 3-5, Fr. 3-2 {&R¥%H D101 F LWL Fff
BAE . Sephadex LH-20 % B A¥ 4> 25, FiH 2 il %
HPLC (A& 2.4 mL/min, 3% K 240 nm)
glifk, LL32% HEEDENL, MEMEEY 10 (4.2 mg,
1y =25.9 min); Fr.3-3 Z2L % HPLC (MBI &
2.4 mL/min, MK 232 nm) 4lifk, LI 28% H
FEvEfE, BE4EAEY 9 (2.4 mg, t,=50.6 min)
4 44> (Fr.3-3-1 ~ Fr.3-3-4), Fr.3-3-4 &
Sephadex LH-20 #EBAE4 2, DA EEGEL, 75304k
AW 6 (14.6 mg), 8 (1.7 mg); Fr.3-4 i i
D101 KALWE BRI IS 02, LA 30% ~ 100% HH Ao S
Ve, 1532 DT (Fro3-4-1~Fr.3-4-2), KH]
L4145 HPLC (AR & 2.4 mL/min, #3009% K
210 nm) Zlifk, 43900k 84% . 68% HIFELVEL, 755
LGP 12 (3.4 mg, tg=57.4 min) ., 13 (4.4 mg,
1,=68.0 min) , Fr.4 (226.01 g) i#id D101 KAL
W RRERR 23 B85, LA 10% ~ 100% H B 3 v i, 75
F| 8 M4 (Fr.4-1~Fr.4-8), Fr.4-3 Z P64
HPLC 4lifk, DL 23% HBEvEME (AR BUH & 3.0
mL/min, MK 254 nm), B3EEH 16 (1.9
mg, 1,=86.5 min); LA 40% FIEEGEDL (AR
3.0 mL/min, KK 312 om), AW 2
(1.2 mg, t;,=42.3 min); L\ 22% CIEVEM (AR
Uit 3.0 mL/min, A 312, 225 nm), 153
&5 14 (2.6 mg, 1,=65.2 min) . 15 (3.7 mg,
ty=73.0 min) ; Fr.4-4 i@ Sephadex LH-20 &R AE
e, DLW EEVERL, SEEE% 11 (12.4 mg) ;
Fr. 4-5 222F0 45 HPLC (/AR = 3. 0 mL/min, &
M 270, 230 nm) 4lifl, LA 24% HEEDENL, 15
A& 1 (3.2 mg, t, = 64.1 min), Fr.5
(120.40 g) 3 fk A B, LU k-2 1R &
Be-SENEE (4.5 :1:0.5) ¥ei, 5% 2 A~ Fsar
(Fr.5-1 ~ Fr.5-2), Fr.5-1i@mERH, LA
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LROTE-FTAEE (4:1:0.2,3:1:0.2,2:1
20.2, 1:1:0.2) BREEVER, FR&FHl4% HPLC
afifh,, DIFEE-K (& 0.1% HER) (50 : 50) ¥
(KB E 2.4 mL/min, 37K 360 nm) , 53]
AW 17 (1.4 mg, 1, =25.6 min); DL 40% HI M
VEE (AR 2.4 mL/min, &% K 216 nm) ,
53bEY 5 (3.2 mg, 1,=40.2 min); ZHEH
4hidh, EMEEY 18 (2.0 mg); Fr.5-2 £ 4
HPLC 4lifk, DL 36% HJs vk B (AR B & 2.4
mL/min, KK 217 nm), S3LEY 3 (8.9
mg, t,=60.9 min); LA 38% H Ve (RFL
2.4 mL/min, KK 215 nm), S24&EY 4
(1.4 mg, t,=34.4 min),
3 GHETE

k&Y 1. AEBR (HEE), HR-ESI-MS
m/z: 611.394 2 [ M+Na]",'"H-NMR (600 MHz,
CD,0D) &: 1.73 (1H, m, H-la), 1.03 (1H, m,
H-18), 1.70 (1H, m, H-2a), 1.59 (1H, m, H-
2B), 3.17 (1H, dd, J=11.6, 4.5 Hz, H-3), 0.76
(1H, m, H-5), 1.57 (1H, m, H-6a), 1.42 (1H,
m, H-6B), 1.77 (1H, m, H-7a), 1.66 (1H, m,
H-78), 1.62 (1H, m, H-9), 1.93 (2H, m, H-
11),5.46 (1H, t, J=3.8 Hz, H-12), 3.75 (1H,
d, J=4.1Hz, H-15), 3.78 (1H, d, J=4.1 Hz, H-
16), 2.58 (1H, m, H-18), 2.54 (1H, m, H-
19a), 1.13 (1H, dd, J=11.7, 3.2 Hz, H-198),
4.28 (1H, d, J=10.0 Hz, H-21), 5.33 (1H, d,
J=10.0 Hz, H-22), 0.98 (3H, brs, H-23), 0.78
(3H, s, H-24), 0.97 (3H, brs, H-25), 1.02 (3H,
s, H-26), 1.39 (3H, s, H-27), 3.29 (1H, d, J=
11.2 Hz, H-28«), 3.02 (1H, d, J=11.2 Hz, H-
28B), 0.99 (6H, brs, H-29, 30), 6.10 (1H, m,
H-3"), 2.01 (3H, brd, J=7.2 Hz, H-4"), 1.96
(3H, brs, H-5"); "C-NMR (150 MHz, CD,0D) §:
40.2 (C-1), 27.9 (C-2), 79.7 (C-3), 39.8 (C-
4),56.4 (C-5), 19.7 (C-6), 37.2 (C-7), 42.1
(C-8), 48.2 (C-9), 38.2 (C-10), 24.7 (C-11),
126.6 (C-12), 144.0 (C-13), 48.3 (C-14), 68.5
(C-15), 74.8 (C-16), 48.3 (C-17), 41.8 (C-
18), 47.8 (C-19), 37.2 (C-20), 76.5 (C-21),
77.7 (C-22), 28.7 (C-23), 16.4 (C-24), 16.2
(C-25), 17.8 (C-26), 20.9 (C-27), 64.1 (C-
28), 30.0 (C-29), 19.0 (C-30), 170.8 (C-1"),
129.8 (C-2'), 138.5 (C-3"), 16.0 (C-4'), 21.0

(C-5"), VAEBIESSCHk [4] oA —2,
Y5 5E Ay 22-0-angeloyl-R1-barrigenol ,
¥ 2. TOKAK (HEE), HR-ESI-MS
m/z: 337.203 4 [ M-H] ,'"H-NMR ( 600 MHz,
CD,0D) &: 6.80 (2H, d, J=8.6 Hz, H-2, 6),
7.45 (2H, d, J=8.6 Hz, H-3, 5), 7.61 (1H, d,
J=15.8 Hz, H-7), 6.32 (1H, d, J=15.8 Hz, H-
8), 3.76 (3H, s, H-11), 6.75 (2H, d, J=8.6
Hz, H-2', 6'), 7.63 (2H, d, J=8.6 Hz, H-3',
5"),6.86 (1H, d, J=12.8 Hz, H-7"), 5.76 (1H,
d, J=12.8 Hz, H-8"), 3.70 (3H, s, H-11"); "“C-
NMR (150 MHz, CD,0D) §. 161.7 (C-1), 116.9
(C-2,6), 131.2 (C-3, 5), 126.9 (C-4), 146.6
(C-7), 114.7 (C-8), 169.8 (C-9), 52.0 (C-11),
160.3 (C-1"), 115.9 (C-2', 6'), 133.7 (C-3',
5"), 127.5 (C-4"), 145.1 (C-7"), 116.1 (C-8"),
168.8 (C-9'), 51.7 (C-11"), VI F % ¥ 5 ik
[5] RiEHA —F, B E N dimethyl 3, 3'-
[ oxybis (4, I-phenylene)] (2E, 2'E) -diacrylate,
e 3. LEEVIMR (FFEE), HR-ESI-
MS m/z: 317.113 1 [ M-H] ,'"H-NMR (600 MHz,
CD,0D) 6. 7.10 (1H, s, H-2), 7.50 (1H, d, J=
8.0 Hz, H-4),7.01 (1H, m, H-5),7.09 (1H, m,
H-6), 7.33 (1H, d, J=8.1 Hz, H-7), 3.22 (1H,
dd, J=14.7, 7.2 Hz, H-8a), 3.29 (1H, dd, J=
14.5, 8.8 Hz, H-8B), 4.76 (1H, t, J=7.1 Hz, H-
9), 3.66 (3H, s, 10-OCH,), 3.65 (3H, s, 14-
OCH,); "C-NMR (150 MHz, CD,0D) §: 124.6
(C-2), 110.3 (C-3), 128.7 (C-3a), 119.1 (C-
4), 119.8 (C-5), 122.4 (C-6), 112.3 (C-7),
138.0 (C-7a), 28.4 (C-8), 55.0 (C-9), 173.6
(C-10), 52.7 (10-OCH;), 168.2 (C-12), 42.0
(C-13), 169.9 (C-14), 52.7 (14-OCH,) . DI F%d&
HICHK [6] i BEA — B, BMEEN N- (3-
methoxy-1, 3-dioxopropyl) -D-tryptophan methyl ester
et 4. HEEK (FEF), HR-ESI-MS
m/z; 261.124 8 [M+H]*,'"H-NMR (600 MHz,
CDh,0D) 6: 7.07 (1H, s, H-2), 7.51 (1H, d, J=
7.9 Hz, H-4),7.01 (1H, m, H-5), 7.09 (1H, m,
H-6), 7.32 (1H, d, J=8.2 Hz, H-7), 3.16 (1H,
dd, J=14.7, 7.9 Hz, H-8a), 3.28 (1H, dd, J=
14.7, 5.9 Hz, H-88), 4.72 (1H, dd, J=7.7, 5.9
Hz, H-9), 3.66 (3H, s, 10-OCH,), 1.92 (3H, s,
H-13); "C-NMR (150 MHz, CD,0D) §: 124.3 (C-
2245
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2), 110.7 (C-3), 128.7 (C-3a), 119.1 (C-4),
119.8 (C-5), 122.4 (C-6), 112.3 (C-7), 138.0
(C-7a), 28.5 (C-8), 55.0 (C-9), 174.0 (C-10),
52.6 (10-OCH,), 173.2 (C-12), 22.3 (C-13), Lk
RSSO [7] RIEREA 2, HEE N N-
acetyltryptophan methyl ester,,

e 5. A@k AR (WA, HR-ESI-MS
m/z; 275.276 4 [ M-H ] ,'"H-NMR ( 500 MHz,
CD,0D) 6. 7.10 (1H, s, H-2), 7.51 (1H, dt, J=
8.0, 1.0 Hz, H4), 7.01 (1H, m, H-5), 7.09
(IH, m, H-6), 7.33 (1H, dt, /J=8.2, 0.9 Hz, H-
7),3.21 (1H, dd, J=14.6, 7.2 Hz, H-8a) , 3.29
(1H, dd, J=14.6, 5.8 Hz, H-83), 4.76 (1H, dd,
J=17.2, 5.8 Hz, H-9), 3.65 (3H, s, 10-OCH,),
3.66 (3H, s, 12-OCH,); "C-NMR (125 MHz,
CD,0D) 6; 124.6 (C-2), 110.4 (C-3), 128.7 (C-
3a), 119.1 (C-4), 119.8 (C-5), 122.4 (C-6),
112.3 (C-7), 138.0 (C-7a), 28.4 (C-8), 55.0
(C-9), 173.6 (C-10), 52.7 (10-OCH;), 168.2
(C-12), 52.7 (12-0CHy) , DL E&ds 5 3CHk [6]
Wl FAR —2, % %E N N- (methoxycarbonyl ) -
tryptophan methyl ester,

&Y 6. HEERS S (WEE), HR-ESI-
MS m/z: 334.296 2 [M]*,'"H-NMR (600 MHz,
CD,0D) 6. 1.73 (1H, dt, J=13.0, 3.5 Hz, H-
la), 0.99 (1H, m, H-1B), 1.65 (1H, m, H-
2a), 1.60 (3H, m, H-2B8, 1la, 13), 3.13 (1H,
dd, J=11.7, 4.7 Hz, H-3), 0.74 (1H, m, H-5),
1.56 (1H, m, H-6a), 1.49 (1H, m, H-6B3), 1.52
(IH, m, H-7a), 1.29 (1H, m, H-78), 1.34
(1H, m, H-9), 1.23 (1H, m, H-113), 1.80 (2H,
m, H-12a, 15a), 1.26 (1H, m, H-128), 1.08
(1H, m, H-158), 2.16 (1H, m, H-16a), 1.41
(1H, m, H-168), 3.82 (1H, m, H-17), 1.03
(3H, s, H-18), 0.89 (3H, s, H-19), 0.96 (3H,
s, H-20), 0.77 (3H, s, H-21), 0.86 (3H, brs, H-
22); “C-NMR (150 MHz, CD,0D) §: 40.4 (C-1),
28.1(C-2), 79.6 (C-3), 40.1 (C-4), 57.4 (C-
5), 19.4 (C-6), 35.8 (C-7), 41.4 (C-8), 52.4
(C-9), 38.4 (C-10), 22.3 (C-11), 25.2 (C-12),
50.9 (C-13), 49.9 (C-14), 31.0 (C-15), 32.8
(C-16), 76.8 (C-17), 16.2 (C-18), 16.8 (C-
19), 28.6 (C-20), 16.1 (C-21), 16.8 (C-22),
PLESOE 5300k [8] il A — 2, W E N
2246

( 3B, 5a, 17B) -4, 4, 8,
norandrostane-3, 17-diol,

a7, AEEAR (HEE), HR-ESI-MS
m/z; 443.351 9 [ M-H,0+H]*_'"H-NMR (600 MHz,
CDCl,) 6: 1.71 (4H, m, H-la, 12a, 15, 20),
0.87 (1H, m, H-1B), 1.63 (2H, m, H-2a, 21a),
1.57 (3H, m, H-2B, 6a, 1la), 3.21 (1H, dd,
J=11.6, 4.7 Hz, H-3), 0.68 (1H, m, H-5), 1.53
(3H, m, H-6B, 7a, 12B), 1.42 (4H, m, H-7B,
1B, 16B, 21B), 1.27 (2H, m, H-9, 15B), 1.80
(1H, m, H-13), 2.03 (1H, m, H-16a), 1.22
(1H, m, H-22a), 1.14 (1H, m, H-22B), 0.97
(3H, s, H-23), 0.76 (3H, s, H-24), 0.82 (6H,
s, H-25,28), 1.02 (3H, s, H-26), 1.04 (3H, s,
H-27), 0.95 (3H, d, J=7.1 Hz, H-29), 1.06
(3H, d, J=6.8 Hz, H-30); "C-NMR (150 MHz,
CDCl,) 8: 38.7 (C-1), 27.3 (C-2), 79.0 (C-3),
38.8 (C-4), 55.0 (C-5), 18.3 (C-6), 33.2 (C-
7), 41.7 (C-8), 50.4 (C-9), 37.0 (C-10), 20.9
(C-11), 23.1 (C-12), 43.2 (C-13), 42.0 (C-
14),29.1 (C-15), 20.1 (C-16), 43.3 (C-17),
76.4 (C-18), 75.7 (C-19), 28.4 (C-20), 23.2
(C-21), 34.5 (C-22), 28.0 (C-23), 15.3 (C-
24), 15.8 (C-25), 16.5 (C-26), 15.9 (C-27),
17.9 (C-28), 19.1 (C-29), 18.4 (C-30), UL ¥k
IS CHk [9] B A -2, HEEE R 38, 18,
19B3-trihydroxylupane .

EY 8. ARk (HEE), HR-ESI-
MS m/z: 315.190 3 [ M-H] ,'"H-NMR (500 MHz,
CD,0D) 6: 3.40 (1H, m, H-3), 5.35 (1H, m, H-
6),2.64 (1H, t, J=9.1 Hz, H-17), 0.63 (3H, s,
H-18), 1.03 (3H, s, H-19), 2.13 (3H, s, H-21);
BC-NMR (125 MHz, CD,0D) &8; 38.5 (C-1), 31.7
(C-2), 72.4 (C-3), 43.0 (C-4), 142.3 (C-5),
122.2 (C-6), 33.2 (C-7), 32.9 (C-8), 51.6 (C-
9), 37.7 (C-10), 22.2 (C-11), 39.9 (C-12),
45.1 (C-13), 58.1 (C-14), 25.5 (C-15), 23.8
(C-16), 64.7 (C-17), 13.6 (C-18), 19.8 (C-
19), 212.3 (C-20), 32.3 (C-21), DA % 53¢
BRO[10] OB EEA 3, B N IR BE

k& 9. TamRY (FEE), HR-ESI-MS
m/z; 247.246 1 [ M+Na]*".,'H-NMR (600 MHz,
CD,0D) &: 1.65 (1H, dd, J=14.3, 9.1 Hz, H-
2a), 1.27 (1H, dd, J=12.9, 10.9 Hz, H-2B),

14-tetramethyl-18-
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3.76 (1H, m, H-3), 2.31 (1H, m, H-4a), 1.57
(1H, m, H-4B), 7.17 (1H, d, J=15.8 Hz, H-7),
6.18 (1H, d, J=15.8 Hz, H-8), 2.29 (3H, s, H-
10), 0.96 (3H, s, H-11), 1.19 (3H, s, H-12),
1.18 (3H, s, H-13); "C-NMR (150 MHz, CD,0D)
8:36.1(C-1),47.7 (C-2), 64.4 (C-3), 41.3 (C-
4), 68.8 (C-5),70.9 (C-6), 145.4 (C-7), 133.8
(C-8), 200.0 (C-9), 27.4 (C-10), 25.1 (C-11),
20.8 (C-12), 20.0 (C-13), UL %8 5 Sk
[11] B FEA —2, B %N 3-hydroxy-5, 6-
epoxy-7-megastigmen-9-one

&Y 10, IREAWRY) (FEE), HR-ESI-
MS m/z: 223.092 7 [M+H]*."H-NMR (600 MHz,
CD,0D) &; 2.60 (1H, d, J=17.1 Hz, H2a),
2.29 (1H, d, J=17.1 Hz, H-2B), 5.94 (1H, s,
H-4),6.99 (1H, d, J=15.8 Hz, H-7) , 6.44 (1H,
d, J=15.8 Hz, H-8), 2.31 (3H, s, H-10), 1.02
(3H, s, H-11), 1.06 (3H, s, H-12), 1.90 (3H,
s, H-13); “C-NMR (150 MHz, CD,0D) §: 42.6
(C-1), 50.4 (C-2), 200.2 (C-3), 127.9 (C-4),
164.5 (C-5), 79.8 (C-6), 148.2 (C-7), 131.6
(C-8), 200.6 (C-9), 27.1 (C-10), 19.0 (C-11),
24.6 (C-12), 23.4 (C-13), UL %485 ik
[12] fRIEFEA L, HEEEHN dehydrovomifoliol ,

e 11, AHEkmAR (HEE), HR-ESI-MS
m/z: 197.117 3 [M+H]",'H-NMR (600 MHz,
CD,0D) &:5.75 (1H, s, H-3), 2.00 (1H, dt, J=
14.4, 2.5 Hz, H-5a), 1.53 (1H, dd, J=14.4,
3.7 Hz, H-5B), 4.22 (1H, m, H-6), 2.42 (1H,
dt, J=13.6, 2.5 Hz, H-7a), 1.73 (1H, dd, J=
13.0, 4.0 Hz, H-78), 1.76 (3H, s, H-9), 1.47
(3H, s, H-10), 1.28 (3H, s, H-11); “C-NMR
(150 MHz, CD,0D) &: 174.4 (C-2), 113.3 (C-
3), 185.7 (C-3a), 37.2 (C-4), 48.0 (C-5), 67.2
(C-6), 46.4 (C-7), 89.0 (C-7a), 31.0 (C-9),
27.4 (C-10), 26.9 (C-11), Lk %8 5 Sk
[13] B A —5, How RE TN,

feaw 12, wEamRY (HE), HR-ESI-MS
m/z: 395.238 4 [M+H]",'H-NMR (500 MHz,
CD,0D) &: 7.44 (2H, d, J=2.2 Hz, H-3, 3'),
7.23 (2H, dd, J=8.6, 2.5 Hz, H-5, 5'), 7.46
(2H, d, J=8.6 Hz, H-6, 6'), 1.30 (18H, s,
H-8~10, 8'~10"), 1.34 (18H, s, H-12~14, 12'~
14"); “C-NMR (125 MHz, CD,0D) &; 148.8 (C-

1), 148.7 (C-1'), 149.1 (C-2, 2"), 125.9 (C-3,
3"y, 139.9 (C-4), 139.8 (C-4"), 125.2 (C-5,
5"y, 120.0 (C-6, 6'), 35.9 (C-7, 7'), 31.8 (C-
8~10, 8'~10"), 35.5 (C-11, 11'), 30.8 (C-12~
14, 12'~14") , VI EEIR 53 [14] RIAFEA—
|, MEh 2, 2R (1, 4-ZRUTR)

k& 13, TEmikY (FEE), HR-ESI-MS
m/z: 301.149 7 [ M+Na]*.,'"H-NMR (600 MHz,
CD,0D) &: 7.72 (2H, dd, J=5.7, 3.3 Hz, H-3,
6),7.61 (2H, dd, J=5.7, 3.3 Hz, H-4, 5), 4.29
(4H, t, J=6.5 Hz, H-1", 1), 1.72 (4H, m, H-
2',2"), 1.45 (4H, m, H-3', 3"), 0.98 (6H, t,
J= 7.4 Hz, H-4', 4"); “C-NMR ( 150 MHz,
CD,0D) &: 133.6 (C-1, 2), 129.9 (C-3, 6),
132.3 (C-4, 5), 169.3 (2xC=0), 66.7 (C-1',
1), 31.7 (C-2",2"), 20.3 (C-3", 3"), 14.0 (C-
4", 47 UL EEE S SCEk [15] Rl SRR -3,
WS MAR AR IR T HR.

E&w 14, AR (HEE), HR-ESI-MS
m/z: 177.063 4 [ M-H ] .'H-NMR ( 600 MHz,
CD,0D) &: 7.48 (2H, d, J=8.6 Hz, H-2, 6),
6.83 (2H, d, J=8.6 Hz, H-3,5), 7.65 (1H, d,
J=15.9 Hz, H-7), 6.36 (1H, d, J=15.9 Hz, H-
8), 3.78 (3H, s, 4-OCH,); "C-NMR (150 MHz,
CD,0D) & 127.0 (C-1), 131.2 (C-2, 6), 116.9
(C-3,5), 161.5 (C-4), 52.0 (4-OCH,), 146.6
(C-7), 114.8 (C-8), 169.8 (C-9) ., VI FEdi 5
BRO[16] i A —F, BEEE N 4-HEHER
FERR

EW 15, wREAMRY (i), HR-ESI-
MS m/z; 207.074 1 [ M-H] ,'H-NMR (600 MHz,
CD,0D) 6: 7.17 (1H, s, H-2), 3.76 (3H, s, 3-
OCH,), 3.88 (3H, s, 4-OCH,), 6.79 (1H, d, J=
8.1Hz, H-5), 7.06 (1H, dd, J=8.2, 1.7 Hz, H-
6), 7.60 (1H, d, J=15.9 Hz, H-7), 6.35 (1H,
d, J =15.9 Hz, H-8); "“C-NMR (150 MHz,
CD,0D) &; 127.1 (C-1), 111.5 (C-2), 149.6 (C-
3), 56.4 (3-OCH,), 151.7 (C-4), 52.0 (4-
OCH,), 114.7 (C-5), 124.3 (C-6), 147.0 (C-7),
116.6 (C-8), 169.8 (C-9), LI I %#& 5 CHk
[17] HEFEA -3, MEER 3, 4-“HEER

& 16. HEBMAR (HEEL), HR-ESI-MS
m/z: 151.046 5 [ M-H ] .'H-NMR ( 600 MHz,

2247
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CD,0D) &; 7.86 (2H, d, J=8.8 Hz, H-2, 6),
6.81 (2H, d, J=8.8 Hz, H-3, 5), 3.84 (3H, s,
7-OCH,) ; “C-NMR (150 MHz, CD,0D) &; 121.9
(C-1), 132.8 (C-2, 6), 116.3 (C-3, 5), 164.0
(C-4), 168.8 (C-7), 52.2 (7-OCH,), VI b %4
5K [18] #RIAHEA —F, # e xR R
R g

&Y 17, ®Oah Rk (HEE), HR-ESI-MS
m/z; 285.045 8 [ M-H] ,'H-NMR ( 600 MHz,
CD,0D) &: 8.10 (2H, d, J=8.9 Hz, H-2', 6'),
6.91 (2H, d, J=8.9 Hz, H-3", 5'), 6.18 (1H, d,
J=2.0 Hz, H-6), 6.40 (1H, d, J=2.0 Hz, H-8);
BC-NMR (150 MHz, CD,0OD) &: 148.0 (C-2),
137.2 (C-3), 177.4 (C-4), 162.6 (C-5), 99.3
(C-6), 165.6 (C-7), 94.4 (C-8), 160.6 (C-9),
104.5 (C-10), 123.7 (C-1"), 130.7 (C-2', 6"),
116.3 (C-3', 5"), 158.3 (C-4') ., DL %4 5 3cHk
[19] HREFA—F, e MLEEm .,

&Y 18, B OEREE S (%), HR-ESI-
MS m/z: 301.040 2 [ M-H ] .'H-NMR (600 MHz,
CD,0D) &: 6.18 (1H, d, J=2.1 Hz, H-6), 6.39
(1H, d, J=2.0 Hz, H-8), 7.74 (1H, d, J=2.2 Hz,
H-2'), 6.88 (1H, d, J=8.5 Hz, H-5'), 7.63 (1H,
dd, J=8.5, 2.2 Hz, H-6'); “"C-NMR (150 MHz,
CD,0D) &: 124.1 (C-1), 148.8 (C-2), 137.3 (C-
3), 177.3 (C-4), 162.5 (C-5), 99.2 (C-6), 165.6
(C-7), 94.4 (C-8), 158.2 (C-9), 104.5 (C-10),
116.0 (C-2'), 146.2 (C-3"), 148.0 (C-4'), 116.2
(C-5"), 121.6 (C-6"), VA5t [20] 4RkiE
FEAR 3, BUEE MR
4 ESMRATEEERR

ZMCHk [21] RkIE, B HepG2 40 il & T 5¢
RFREEY, T 37 T, 5% CO, 4% 5746 Hh 3
7, MUIMA K B TRZ  80% ~90% I, i
BB FE R 5x10%/FLI B, R T 96 fLAk, #5357
24 h, F LW, SRS EY (1% FBS 55 55 + 4
R B2 1 2510 1 f 4 5 DMSO) . X4 (1% FBS
SR+ A [ Ve B2 1 25 W)V A A Tt DMSO + 41 i) |
FHMEZEZH (I%A+1% FBS B3R +4006) . FEA 4
(LB +1% FBS R IR +40M0) , R4 4L A g
WA, USRI 2.5, 5, 10, 20, 40 pmol/L
MALE W E TR, AR E 3 AL, 4k
SENE SR 24 h, WEE R, HALINA 100 pL 10%
MTT W, H355%4 h, W3F BIEW, A 150 pL
2248

DMSO, B THEIR L#EIRY 10 min DAL N Z5
TV AR, FE 490 nm P AL E OD EH, THHH
MAENE R, AN M MAETE R = [ (ODppy —

2R, kG, 7, 8 AFJE B HepG2 4fl
TSR] REAL, Jf R AR AR 7E 40 pmol/L
WIET, a1, 7. 8 fFFIE R0 13.88% |
22.38% . 8.54% ; SMi4A [1C,= (37.86+0.87)
wmol/L] M, tb&#¥ 1, 7. 8 Xt HepG2 4 il
HAMMBEMSE, 1CEH a0 (17.27+0.92)
(19.11£2.14) , (7.53+1.09) pmol/L,
5 iFig

AW IR R X5, IR R
SrESE 18 MEEY, HiikEW 1~16 A E
WMNIZAEY) oy 183, RS SR, 1k
W1, 7. 8 X HepG2 41 M A — 22 19 30 il 15 1,
Horpa, 7 =2, #EMNZI s vl R HA BT
FEAER . DAL g5 R it — 20 el B T M R Ak 22 A
PR ENHEAELSS G Z R, AT A DG TR hr o i
MZGPH R P 5E JEAl

S k.
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R E RIS R EWEERR

O e
RIFEE,

BERHE, HKEE, F 27, XA, X FEMT, REE

BAOT, DREES, B M, S5 B JAK2/STAT3 {55l
HepG2 #451 , iT# 512 2B 1 5%

(1. BEARFRFRMER, RERERARLFREEHRFAUAFHR TR EALRE, BH B D 570228,
2. PEIMFRLYMFRAT ENRAARL, BHERAKRERKTOWARENAERALRE, BE

¥ H 571101)

WE. BB WFI54EM 5 Croon cascarilloides Raeusch. BMALF 0 NI AV W, Fix B E SR 95% 2/
$REUY) R MCI, EJEE . Sephadex LH-20, il #5 HPLC #4770 s 4lifh, AR AL 0 b I8 35 00308 268 8 I iR A 5 1Y
45K . RHAT LPS V51 RAW 264. 7 ISR HARSMLR 6 1, A BIRFR S S 1) GES-1 454755 B4 i 6 1L 1 6 M R
stk SR MNP EAE 14 MEEY, 9% R bullatantriol (1), (=) -boscialin (2) ., (+) -dehydrovomifoliol
(3). 3- (hydroxylacetyl) -indole (4). #AJEZE (5). 3, 7-dimethyl-octa-1, 7-diene-3, 6-ol (6)
(7). curcasinlignan B (8), REKFEE C (9), REKFXED (10). 2, 6-dimethyl-octa-1, 7-dien-3, 6-diol (11), FHFEL
W (12) . FHER (13) . HERTNE (14), 1b5Y 4 3 LPS S RAW 264. 7 774 NO B —Z RimdIEm, H1c,,
5} 73. 62 pmol/L, 25 umol/LALE ¥ 1~4, 6, 9~12, 14 %F 5 B b Kz 40 (9 4% 37 243 51 K 30. 07% . 34. 18% |
23.91% . 30.92% . 17.51% . 19.69% . 31.76% . 22.46% . 30.56% . 14.49% , £&it (L&Y 1~14 H RNz Y
AEAREL, LAY 4 BIMBPLRIEM:, 1~4, 6, 9~12, 14 ELARNFERRE RSB0 s,

KA RS A fRmEar s BRI s PIRIGE E AR

FESES . R284.1 XHERPRERD . A XEHS. 1001-1528(2025)07-2249-06
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