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i E. WBER DR T X EEY E N T F ( Euvonymus actinocarpus ) WAL 27 843, 12 SC R 1E A8 #E 5%
Sephadex LH-20 F1>f: il 5 WA HPLC 55 € i £ AR X k47 oy s Malifh, 259380 . (1) MEH ToF b 135
43 95% LI BV 43 B A 3] 10 MEE Y, MR PEHBRALH BOM B ( ESI-MS ' H-NMR , ° C-NMR ) i %5 5
AW AR P SR (L) A TEREEE(2) , RARFREE(3) ML B (4) , i ASEE(5) , = REE(6) , P M
URECTRER(7) ,ARRH (8) ,B-A HEE(9) , % MH(10) . (2) A& W3 8 O R o7 oy 515
F, (3) BRI TP AR A s A RISy, v i S DUR KR e Y S IR e RSP T b
TR T, WIS S 0 T X B TP 4 S A IR, S T & R P JE AR B IR AR T —E
PR

XEER., DorE, BRTO, ks, =ik
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Chemical constituents of Euonymus actinocarpus

LIU Shuping', JI Hongyuan', ZHANG Jianying’, ZHANG Huiying’, LI Danye', ZUO Aixue'”

(1. College of Traditional Chinese Medicine, Yunnan University of Chinese Medicine, Kunming 650500, China; 2. Basic Medical School, Yunnan
University of Chinese Medicine, Kunming 650500, China; 3. Department of Pharmacy, Qujing Medical College, Qujing 655000, Yunnan, China )

Abstract; To investigate the chemical constituents of Euonymus actinocarpus in genus Euonymus of family Celastraceae,
column chromatography on silica gel, Sephadex LH-20 and semi-preparative liquid chromatography were applied for the
isolation and purification of the constituents. The structures were elucidated on the basis of spectral analysis and by
comparison the data in literature. The results were as follows: (1) Ten compounds were isolated from the 95% EtOH
extract of aerial part of E. actinocarpus, and their structures were identified as lupeol (1), taraxerol (2), epifriedelinol
(3), sophoradiol (4), taraxerone (5), sorghumol (6), lupeol acetate (7), friedelin (8), B-sitosterol (9),
daucosterol (10), respectively. (2) All isolated compounds 1-10 were reported from E. actinocarpus for the first
time. (3) The aerial part of E. actinocarpus mainly contained triterpenoids and steroids, furthermore, the triterpenoids
mainly involved pedunane, oleanane and lupanane type skeletons. The results increase the understanding of the material
basis of E. actinocarpus, and provide a certain scientific basis for the development and utilization of Euonymus plant
resources.
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XG4 . B o7 A Ak 24 2 B 5 1869

PRy A 2 iR SR A 60
J& , 850 Fi, B oA T I AT Hl X, K
HE= X, A 111 F 10 ARl 4 AR A (G
B ,1996) . DR B EAEY R E
FAR BT IR, (e B R A A 5 IS A 25 F D 52
RAECARF B ) sl A 8 17 J& A i P (1
ANER LY T IC B, B Ta) 41 2 77 ) A it
FHTFAGT BRI (LB, 2012a) o 4R T
JEARY R IT K TR ST RE PR R B 25 1 v R T
TR CRENZY A5, 2014) P2 2552 7 $k 05 ik
B (XA AFIR) CSRFURE A, 2013) LU KIRYT
TR A T e (B i o7 AR B, 1985) ST 2
DI 254,

X TP J@ A W B B 92 4R T 1948 4, Santavy &
Reichstein( 1948) M\ ¥ J&HHY) Euonymus europaeu
7 4B 15 3 5% 0 7 euonosides A F1 B, [A] 4F
Tattersfield et al. (1948) fiRiB HHA R A G, H
i E N A3 2N TBoF R AR b 3 = B
2 5RO ARNE R RS IR A
FHorb = 28 o3 J2 TP Ja A W B BT M A
P JE AR Y 25 B v S SR AR R IR Bt
iR BUILAE PAE BRI | O s 0 ot A R He A 45
(J7 i A4 2 B, 2007 ) , & AT T34 77 0 S0
(MEBER 2B ST, 1976) WE IR I ( Zhai et al.,
2016) KBS (F =%, 2014) %

B T ( Euonymus actinocarpus ) i T3.7% J& Fi
Yy, 2 b E R A R TR R B350 (b A
WE) ChEREBE b EAY S w2, 1977) W47
Wz, ™= T = BN AL CECE ) Ui (i
) J7AR TV A, H TR WA R TR Ak
o> KA i PR R W ST IE , O T B R A T
) JBRE Al LA b 4R B AR W TE R AL &, R
REZR TR 1 B R o8 WAk 2 Lo WE T, 1) 22 il
COIETTE, GBS HOR R R TP S Y
PSR T 10 Mea W, e g XK 1 pr
AL 8 A=A 2 A EA BT LS Y
U B ToF Hh 43 A 5

1 Ao
1.1 {428

JiE FH Autospec-3000 JF %Y (3 E Micromass
A E]D) W GE s RS IR 1 (1D F12D) JH AM-400 5§,

DRX-500 A% il HeA 53 A% (T -+ A3 65 70 22 ] )
SE , TMS 7 AR ; 2 i 4 WA (It 385 B8 | B
PR Ay 0 35 2l 5 e 25 A A ( IR RL B A%
WA PR A ) 5 YRT-3 (A ) 3 s A (R HETH A
P RA A o
1.2 X7

HEHL Sephadex LH-20 ( % #l Pharmacia 23 A ) ;
YMC-Pack ODS-A 2l £ (635 4+ (250 mmXx20 mm,
5 pm) (YMC A FRTAEAF]) ; #EME(200~300 H)
(B REAR ) 5wl 2 ik ik etk (MR 5 R 2= A
Yrle 5 TR ;95% S (= m AR Tl
TF R DXE 2P AT BRZA 1) 5 oAt 3350 O i 45 — ik
ol &l sl Al 2 i)
1.3 &%

BRI TSR T oMK, &/
B 24 R v 2 3 g T 3 A A RE R LA M e O T
X JEAE Y B ¥ ( Euonymus actinocarpus ) K,

2 BBALE

TR R R TP (10 kg) Hi b #6453 ¥ 7 55 LA
95% L BEIRHE 2 I, BRRIZIL 7 d, A R RS
219 g, RV B e ik e PEAE  Srk AR
T (200~300 H) 27, 53 51 LA 0 ik - P R (60
1~5:5,V/V) ZREM BN, 4 TLC Ke & 5310 6
A (X1~X6)

X1 #8453 (21 g) S wER A Z M, F At -4
B (30 : 1~4 : 1, V/V)IRRBBEEVENL, & JF 7 4
# X1A ~ X1G, HH, X1C £ Sephadex LH-20
(Ai-PEE=1:1,V/V)4ifk, B RERELEY
5(11 mg) , X1D #5321l % HPLC 3% (9 3))
R H -k =94 : 6,V/V) difh 1550449 9(88
mg) ML5 Y 2(25 mg) . XIE #70 & 6k AR
B, AT T EE— N R (20 < 1, V/V) 14 2R B0 BE BRI,
WCAR VI, 5 JF )2 A3 A7 8 AR R 38 43, H1 45
BEEY 6 (13 mg), B 4k 28 1 Bk WA
Sephadex LH-20 (& fi-H EE=1: 1,V/V) 4ifb15 3]
AW 7(14 mg) . XIF #4326k A 1%, £
k- R MG (50 : 1~10: 1,V/V) BBV, T8
57 P G2 e JE A A ol o — PN PR R A (50 ¢ 1, v/
V) siATS B4 59 4(36 mg) .

X2 #B43(30 g) Lk AT 2 AT, A T Fk — T T
(20 : 1~10: 1, V/V) IR BREEVRME, W LRI,
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Fig. 1

2t Sephadex LH-20 4fift (G- EE=1:1,V/V),
HE MG 1(24 mg) .

X3 #4245 Sephadex LH-20 43 &5 4lifk ( & 145 —
HEE=1:1,V/V), &I E M0, ek HEN
AIMEE-TNER (15 2 1 ~10 = 1, V/V) KR BE B,
LA ELEY 3(22 mg)

X4 FAL (25 g) HEERAEZ T, DA 8 W Je -
FHBE(4 = 1, V/V)IRZRBEBE WS DR, )2 i
K A, A I 0 a5 A0 [\ 3 40 15 2 4 A3 5> X4A ~
X4D, X4D ¥ 4 28 ik B AE 4 B, S 7 - B
(15: 1.9 : 1, W/W)IRRBED, SRR, &7 6
JSAHE Y I 43, 45 Sephadex LH-20 ( FI R ) 4lifk, | &
45MASLE W) 8(132 mg) .

X5 # Ay (20 g) 4 hk A 2 M A 5 - BB
(10 = 1,V/V) MRV, WO U 301, 2 68 35 4
A, A I E R4, PR Sephadex LH-20 (S /-
HEE=1:1,V/V)4lifk, 13459 10(64 mg) .

Structures of compounds 1-10

3 HMmER

ka1 HeBmR(AE), mp 191.5 ~
192.5 C,'H NMR (400 MHz, CDCl,) & 4.7
(1H, d, J = 0.8 Hz, H-30a), 4.56 (1H, d, ] =
0.8 Hz, H-30B), 3.2 (1H, dd, J = 11.5, 5Hz,
H-3a), 2.4 (1H, ddd, J = 17.0, 11.0, 5.5Hz, H-
19), 1.67 (3H, s); “C NMR (100 MHz, CDCl,)
d:38.7 (C-1), 27.4 (C-2), 79.0 (C-3), 38.8
(C-4),55.2 (C-5), 18.3 (C-6), 34.3 (C-7),
40.8 (C-8), 50.4 (C-9), 37.1 (C-10), 20.9 (C-
11), 25.1 (C-12), 38.0 (C-13), 43.0 (C-14),
28.0 (C-15), 35.6 (C-16), 42.8 (C-17), 48.3
(C-18), 48.0 (C-19), 151.0 (C-20), 29.8 (C-
21), 40.0 (C-22), 29.7 (C-23), 15.4 (C-24),
16.1 (C-25), 15.9 (C-26), 14.5 (C-27), 18.0
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(C-28), 109.3 (C-29), 19.3 (C-30). WL I-'H-
NMR F1"°C-NMR %4 5 B8 8055 (2012b) iz 8 3
A3 S TE A B 2P S (lupeol)

k&2 HEBR(EN) . mp 271 ~273
°C,"H-NMR (400 MHz, CDCl,) §; 3.40 (1H, m,
H-3), 0.97 (3H, s, H-23), 0.80 (3H, s, H-24) ,
0.92 (3H, s, H-25), 1.09 (3H, s, H-26), 0.91
(3H, s, H-27), 0.82 (3H, s, H-28), 0.95 (3H,
s, H-29), 0.90 (3H, s, H-30); "“C-NMR (100
MHz, CDCl) &: 37.5 (C-1), 27.7 (C-2), 78.0
(C-3), 40.8 (C-4), 55.2 (C-5), 18.4 (C-6),
35.2 (C-7), 38.5 (C-8), 48.3 (C-9), 37.5 (C-
10), 17.0 (C-11), 36.1 (C-12), 37.2 (C-13),
157.6 (C-14), 116.3 (C-15), 37.1 (C-16), 37.5
(C-17), 48.8 (C-18), 40.9 (C-19), 27.8 (C-
20), 33.2 (C-21), 32.6 (C-22), 27.8 (C-23),
15.4 (C-24), 15.4 (C-25), 29.3 (C-26), 25.4
(C-27), 28.2 (C-28), 32.8 (C-29), 20.8 (C-
30), LI E'H-NMR Fi1"” C-NMR %$4#% 5 Simelane et
al. (2013) FI#X T (2013 ) $ig i H A — B, B 0 1%
A0 R T O DE B (taraxerol )

EW 3 HEEIRS & (NE) " H-NMR
(400 MHz, CDCl,) $:0.82 (3H, d, J = 6.6 Hz,
H-23), 0.98 (3H, s, H-24), 0.93 (1H, s, H-
25), 0.99 (3H, s, H-26), 1.09 (3H, s, H-27),
1.18 (3H, s, H-28), 1.11 (3H, s, H-29), 0.99
(3H, s, H-30); "C-NMR (100 MHz, CDCl,) 3.
18.0 (C-1), 35.4 (C-2), 72.2 (C-3), 53.0 (C-
4),38.2 (C-5), 41.4 (C-6),17.9(C-7), 53.2
(C-8), 37.1 (C-9), 60.1 (C-10), 35.6 (C-11),
30.6 (C-12), 38.3 (C-13), 39.7 (C-14), 32.4
(C-15), 36.1 (C-16), 30.0 (C-17), 42.7 (C-
18), 35.4 (C-19), 28.2 (C-20), 32.8 (C-21),
39.3 (C-22), 10.4 (C-23), 14.7 (C-24), 18.2
(C-25), 20.2 (C-26), 18.7 (C-27), 32.1 (C-
28), 31.9 (C-29), 35.0 (C-30), LI F'H-NMR
FIPC-NMR s 5 56 51 AR 4 (2014) iR JE A —
B, B B A Y R AR (epifriedelinol )

EW4 HEmAERCEN) . mp 219~220
°C,"H-NMR (400 MHz, C,D,N) &: 3.44 (1H, m
H-3), 5.2 (1H, brs, H-12), 3.84 (1H, m, H-
22), 0.89 (3H, s, H-23), 0.77 (3H, s, H-24),
0.97 (3H, s, H-25), 1.02 (3H, s, H-26), 1.09

(3H, s, H-27), 0.85 (3H, s, H-28), 0.95 (3H,
s, H-29), 0.92 (3H, s, H-30); “C-NMR (100
MHz, CDCl;) &: 39.2 (C-1), 27.9 (C-2), 77.9
(C-3), 39.2 (C-4), 55.5 (C-5), 18.6 (C-6),
33.4 (C-7), 40.0 (C-8), 47.9 (C-9), 37.0 (C-
10), 23.7 (C-11), 122.3 (C-12), 144.4 (C-13),
42.3 (C-14), 26.2 (C-15), 28.5 (C-16), 38.7
(C-17), 43.7 (C-18), 46.5 (C-19), 31.4 (C-
20), 42.3 (C-21), 74.9 (C-22), 27.9 (C-23),
15.6 (C-24), 16.8 (C-25), 16.9 (C-26), 26.0
(C-27), 19.5 (C-28), 33.5 (C-29), 28.5 (C-
30), LA F'H-NMR 1" C-NMR $% 38 5 J& 4> 1 5
(2006) I A FEA — B, B % 2zt &Y R
I ( sophoradiol )

a5 HEBKR(ED) . mp 239~240
°C ,'"H-NMR (400 MHz, CDCI;) &: 5.57 (1H, dd,
J = 4.0, 8.0Hz, H-15), 1.06 (3H, s, H-23),
1.01 (3H, s, H-24), 1.11 (3H, s, H-25), 1.16
(3H, s, H-26), 0.91 (3H, s, H-27), 0.83 (3H,
s, H-28), 0.95 (3H, s, H-29), 0.92 (3H, s, H-
30); “C-NMR (100 MHz, CDCl,) &; 38.3 (C-1),
34.1 (C-2), 217.5 (C-3), 47.6 (C-4), 55.8 (C-
5),20.0 (C-6), 34.1 (C-7), 38.4 (C-8), 48.7
(C-9), 36.7 (C-10), 17.4 (C-11), 35.1 (C-12),
37.7 (C-13), 157.6 (C-14), 117.2 (C-15), 36.7
(C-16), 37.7 (C-17), 48.8 (C-18), 40.6 (C-
19), 29.8 (C-20), 33.6 (C-21), 33.4 (C-22),
26.1 (C-23), 21.5 (C-24), 14.8 (C-25), 29.9
(C-26), 25.6 (C-27), 29.9 (C-28), 33.6 (C-
29), 21.4 (C-30), LA L'"H-NMR 1" C-NMR % ¥
5 Sakuraiet al. (1986 ) 2B f)JE AR — 2, W% E %
A AW R 3 3 L TR ( taraxerone )

Ewe HEMAK(EN), mp 276 ~278
°C ,'"H-NMR (400 MHz, CDCI;) &: 3.22 (1H, dd,
J = 4.0, 11.5Hz, H-3), 5.23 (1H, d, J = 6.5
Hz, H-11), 1.66 (2H, d, J = 6.5Hz, H-12),
0.98 (3H, s, H-23), 0.82 (3H, s, H-24), 1.03
(3H, s, H-25), 0.81 (3H, s, H-26), 0.77 (3H,
s, H-27), 0.76 (3H, s, H-28), 0. 83 (3H, d,
J = 6.5Hz, H-29), 0.89 (3H, d, J = 6.5Hz, H-
30); "C-NMR (100 MHz, CDCI,) §; 36.0 (C-1),
27.8 (C-2), 79.8 (C-3), 39.0 (C-4), 52.3 (C-
5), 21.4 (C-6), 26.6 (C-7), 40.9 (C-8), 148.8
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(C-9), 39.6 (C-10), 114.3 (C-11), 35.9 (C-
12), 38.1 (C-13), 36.7 (C-14), 29.6 (C-15),
36.0 (C-16), 42.8 (C-17), 52.0 (C-18), 20.1
(C-19), 28.2 (C-20), 59.6 (C-21), 30.7 (C-
22),26.7 (C-23), 15.5 (C-24), 22.1 (C-25),
17.0 (C-26), 15.2 (C-27), 13.9 (C-28), 23.0
(C-29), 21.4 (C-30), LI I'"H-NMR F1"” C-NMR
Bl 5 FAESE (2005) i 18 ) FEAR — B, BOE E
A A W) P (sorghumol )

&7 AGEIRGE S (BT , "H-NMR
(400 MHz, C,D,N) & 0.79, 0.81, 0.82, 0.87,
0.92, 1.01 (18 H, s, 6 xCH,), 1.72 (3H, s, H-
29), 2.05 (3H, s, Ac), 4.68 (1H, m, H-3),
4.86, 4.72(4% 1H, d, J = 2.4 Hz, H-30); “C-
NMR (C,D;N, 100Mz) &: 38.4 (C-1), 23.7 (C-
2), 81.0 (C-3), 37.8 (C-4), 55.4 (C-5), 18.2
(C-6), 34.3 (C-7), 40.9 (C-8), 50.4 (C-9),
37.1 (C-10), 20.9 (C-11), 25.1 (C-12), 38.1
(C-13), 42.9 (C-14), 27.5 (C-15), 35.6 (C-
16), 43.0 (C-17), 48.0 (C-18), 48.3 (C-19),
150.9 (C-20), 29.9 (C-21), 40.0 (C-22), 28.0
(C-23), 16.5 (C-24), 16.2 (C-25), 16.0 (C-
26), 14.3 (C-27), 18.0 (C-28), 109.3 (C-29),
19.3 (C-30), 170.6 (C-31), 21.1 (C-32), VU |
"H-NMR AT C-NMR 4 5 & T 4% (1995) B 19
FA B W R AL S Y P e S PR TR
(lupeol acetate)

e 8 HEBAK(HE), mp 259 ~260
°C,'H-NMR (400 MHz, CDCl,) &; 0.87 (3H, s,
H-23), 0.73 (3H, s, H-24), 0.89 (3H, s, H-
25), 0.93 (3H, s, H-26), 1.05 (3H, s, H-27),
1.18 (3H, s, H-28), 1.01 (3H, s, H-29), 1.00
(3H, s, H-30); “C-NMR (100 MHz, CDCl,) &;
22.3 (C-1), 41.5 (C-2), 213.1 (C-3), 58.2 (C-
4),42.0 (C-5), 41.3 (C-6), 18.2 (C-7), 53.1
(C-8), 36.0 (C-9), 59.5 (C-10), 35.6 (C-11),
30.5 (C-12), 39.3 (C-13), 39.3 (C-14), 32.4
(C-15), 36.0 (C-16), 30.5 (C-17), 41.5 (C-
18), 35.6 (C-19), 30.5 (C-20), 32.4 (C-21),
39.3 (C-22), 6.8 (C-23), 14.7 (C-24), 18.0 (C-
25), 20.3 (C-26), 18.7 (C-27), 32.1 (C-28),
35.0 (C-29), 31.8 (C-30)., KA L' H-NMR #1
PC-NMREHE 5 170 & 55 (2016) i 36 19 HE A —

H, BB A S Y N AR R ( friedelin) o

k&9 HEEE R AR FEE (D)., mp
135~136 °C ,'"H-NMR (400 MHz, CDCl;) &: 3.55
(1H, m, H-3), 0.71 (3H, s, H-18), 1.03 (3H,
s, H-19), 0.94 (3H, d, J = 6.0Hz, H-21), 0.86
(3H, d, J = 7.6Hz, H-26), 0.84 (3H, d, J =
7.2Hz, H-27), 0.87 (3H, t, J = 7.6Hz, H-29);
BC-NMR (100 MHz, CDCl,) &: 37.8 (C-1), 32.3
(C-2), 71.3 (C-3), 43.4 (C-4), 142.1 (C-5),
121.2 (C-6), 32.6 (C-7), 32.3 (C-8), 50.5 (C-
9), 36.9 (C-10), 21.3 (C-11), 40.0 (C-12),
42.5 (C-13), 56.8 (C-14), 24.5 (C-15), 28.6
(C-16), 56.3 (C-17), 12.2 (C-18), 20.0 (C-
19), 36.4 (C-20), 19.7 (C-21), 34.2 (C-22),
26.4 (C-23), 46.0 (C-24), 29.4 (C-25), 18.9
(C-26), 19.2 (C-27), 23.3 (C-28), 12.2 (C-
29), DLk '"H-NMR F1 “C-NMR %% 4% 5 ¥ 1% 55
(2013) i M B A — 30, O Bz BN B-4
8§ B ( B-sitosterol )

KEW 10 REALERH K (FE),
"H-NMR (400 MHz, C,D,N) &: 3.96 (1H, m, H-
3),5.38 (1H, t, J = 3.2 Hz, H-6), 0.64 (3H,
s, H-18), 0.92 (3H, s, H-19), 0.97 (3H, d,
J = 6.4Hz, H-21), 0.86 (3H, d, J = 7.2 Hz, H-
26), 0.84 (3H, d, J = 7.0 Hz, H-27), 0.87
(3H,t, J = 7.6 Hz, H-29), 5.09 (1H, d, J =
7.6 Hz, H-1'), 4.35 (1H, dd, J = 12.0, 2.0 Hz,
H-6'a), 4.55 (1H, dd, J = 11.6, 5.2 Hz, H-6'
b); "C-NMR (100 MHz, C,D,N)3: 37.7 (C-1),
30.8 (C-2), 79.5 (C-3), 38.8 (C-4), 142.4 (C-
5), 123.2 (C-6), 33.4 (C-7), 31.6 (C-8), 51.7
(C-9),37.7 (C-10), 21.3 (C-11), 40.7 (C-12),
43.8 (C-13), 58.2 (C-14), 24.7 (C-15), 27.8
(C-16), 57.6 (C-17), 13.3 (C-18), 20.5 (C-
19), 35.5 (C-20), 20.3 (C-21), 33.4 (C-22),
25.8 (C-23), 47.3 (C-24), 30.8 (C-25), 20.7
(C-26), 20.7 (C-27), 22.6 (C-28), 13.5 (C-
29), 103.9 (C-1'), 76.6 (C-2"), 79.7 (C-3"),
73.1 (C-4"), 79.7 (C-5"), 64.2 (C-6"), Lk I
"H-NMR A1 C-NMR %45 5 P it 45 (2013) iR 1 1)
EA -8, ME AW ALY NF

( daucosterol )
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4 W55k

FI I B a3 5 vE LR R BoF £l 4 By v
Sy B R 10 ML, il i P B R 3 ) 4 E R
)5 B (lupeol , 1), i 23 Tl B ( taraxerol ,2) , 58
AHe B ( epifriedelinol ,3) , # ¥ ( sophoradiol , 4 ) ,
T2 L B (taraxerone, 5) , 5 5 B% ( sorghumol ,
6) , P b 5.1 2 BR BE (lupeol acetate,7) , A 2 il
(friedelin,8) , B-%F fi§ % ( B-sitosterol ,9) , HH & N
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