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Abstract: Croton euryphyllus ( Euphorbiaceae) is mainly distributed in the karst region of Southwest China and has been
used as a folk medicine to cure traumatic injury and kill insects. In order to clarify the chemical constituents of C. eury-
phyllus, the ethanol extract was separated by the chromatography (silica gel, Sephadex LH-20 and HPLC) and sixteen
compounds were isolated. Their structures were elucidated as: isocrotocaudin (1), jatrophoidin (2), teucvidin (3),
isoteucvin (4), teucvin (5), labd-13E-ene-83,15-diol (6), 7-oxo-B-sitosterol (7), (22E)-5a, 8B-epidioxyergosta-
6, 22-dien-3B-ol (8), stigmast-4-en-6B3-ol-3-one (9), olean-12-en-2a, 3B-diol (10), scopoletin (11), vomifoliol
(12), lyratol F (13), apocynol A (14) , apigenin (15) , aurantiamide acetate (16). All compounds were firstly isola-
ted from this plant, and compounds 8—16 were isolated from the genus Croton for the first time.
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A W B G ( Croton euryphyllus ) i KB} ( Eu-
phorbiaceae ) EL 5 J& ( Croton ) #H4), F 250 A T 3% [
(R = N R ey I S N e s o U e o 1
YT, AR B A OREE ARIRTE 2 SN T8 |
PrIRESE 5 AL A2 T XU B 5 5 R Ta) A AR
2 W 2y 8 B £ 4% ( China Flora Editorial Board,
1996) . SR 4 45 (2004 ) WF 5 3% B ikl B P9 i
K AR ZE Y B U Hh TS
Yt W, iz Mo bR R ISR
RO o 324 1k T At B S AR A i o3 RN 24 BT
PERIBIFFE R WARGE . 7R R RO BIE S, 34T A 30
A7 B A AR YA W U R . S TR
FMZAEYI AL 2T T 25 1, [ R 2 ) 1Y 245 T 4
BERLIR LA A0 A7 L T A Y Ak 2 Bl
FTORE, B S8 T 16 MEB Y, S5 12580
LGS R R W) LB A SR
A b5 8-16 SHE IR 8 R R,

1 #8577

1.1 R 5 EE

A LB G ( Croton euryphyllus) % BT PR A
B PEAE I 5T B B AL PRI 9T 51 S TR T
VYYD RE LA ST S R P SR

il (100~200 H .200~300 H) & TLC Al f
IRERE GF254 (T B iTEILT) ) ; BS110S - A
MR F (dE s 38 2 R KA R ) 5 Agilent
1200 = il £ #9585 AH 4335 1 LC/MS-IT-TOF
system ( Shimadzu, Tokyo, Japan); % +- Bruker
AVANCE Il HD-500 MHz #8 S4% f% FE PR A, Fr A ik
IEab R TEL T
1.2 #EE5HE

TR 1 B S A 15 kg, FH 95% 1 L BEIR 4
3R K PRI e 4 2 T RER K= B STk
S AT, O TR Gl IE T BEAEE, A5 5 3 A4S
Iyo LIRCHEEBST (400 g) ZREWAEEHT (100 ~ 200
H) A MEE- R OER (25 0 1~0 = 1) BREEVE,
53] 5 45> Fr. Bl ~Fr. B5, Fr. B2 &5 R 2 ki
FEJZAT(200~300 H , AHE - OHR9 : 1~0 0 1
FREEVEML) , 43 5 21454 6 (5 mg) \7(50 mg) .8
(35 mg) \9(35 mg) M 10( 15 mg) , Fr. B3 L H 45
BEME S 1 (115 mg) , BE B 20 52 Gk A
(200~300 H , Ak 9 : 1~0 : 1 B EEPENL)

FEERE Sephadex LH-20 287 (A5 -HEEL, 1:1),
IR 2(8 mg) 3(13 mg) 4(15 mg) .5
(20 mg) F1 16 (95 mg) . Fr. B4 23 E i i (200 ~
300 H) , A ilBE-TNER(9 - 1~0: 1) BRIEVER S, &
2k RS Y 15 (55 mg) , BRI 4 HPLC F 1l &
(/7K ,50% ~ 65% ,v/v) 4tk 43 545 21k & 9
11(12 mg) \12(20 mg) .13(30 mg) 1 14(8 mg) .

2 HMER

&1 ESI-MS (m/z) 327 [M+H]", > T
XK C,H,O0;,"H NMR (500 MHz, CDCl,) &: 4.89
(1H, m, H-6), 2.24 (1H, m, H-10), 5.02 ( IH,
t, J = 1.5 Hz, H-11), 5.17 (1H, s, H-14), 1.14
(3H, d, J = 4.0 Hz, Me-17) ; "C NMR (125 MHz,
CDCl,) 8: 23.8 (C-1), 21.1 (C-2), 20.1 (C-3),
127.7 (C-4), 162.3 (C-5), 76.4 (C-6), 35.5 (C-
7), 36.6 (C-8), 57.7 (C-9), 37.0 (C-10), 103.8
(C-11), 147.1 (C-12), 115.5 (C-13), 107.2 (C-
14), 144.5 (C-15), 141.5 (C-16), 13.7 (C-17),
172.6 (C-18), 177.4 (C20), b F % 5
Chatterjee et al(1978) F9HIE —Z, it 4 % hy 5+ B0t
L &iE (isocrotocaudin)

&Y 2 ESI-MS (m/z) 409 [M+Na]*, /T
KM C,,H,0,,'"H NMR (500 MHz, CDCL,) §: 5.25
(1H, m, H-6), 2.72 (1H, m, H-1), 2.66 (1H, m,
H-11), 2.44 (1H, m, H-8), 5.43 (1H, m, H-12),
6.37 (1H, m, H-14), 7.26 (1H, s, H-15), 7.45
(1H, s, H-16), 3.80 (3H, s, COOCH,), 1.01
(3H, d, J = 5.5 Hz, Me-17); “C NMR (125 MHz,
CDCl,) 8: 29.3 (C-1), 20.8 (C-2), 20.0 (C-3),
129.5 (C-4), 158.0 (C-5), 78.3 (C-6), 35.1 (C-
7), 33.9 (C-8), 52.5 (C-9), 56.4 (C-10), 37.1
(C-11), 72.0 (C-12), 124.6 (C-13), 108.0 (C-
14), 144.4 (C-15), 139.7 (C-16), 17.8 (C-17),
172.5 (C-18), 170.8 (C-19), 174.7 (C-20), 53.3
(COOMe) , VU FHES Mbwambo et al (2009) FHR
1H—3, %8 R jatrophoidin,,

&3 ESI-MS (m/z) 351 [M+Na]*, 7> 1
XK C,,H,0,,"H NMR (500 MHz, CDCl,) &; 2.04
(1H, m, H-la), 2.00 (1H, m, H-2a), 2.35 (2H,
m, H-38, 78), 5.01 (1H, m, H-6a), 3.27 (1H, m,
H-10a), 2.60 (1H, m, H-11B), 5.36 (1H, t, J =
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Fig. 1  Structure of compounds 1-16

7.0, 13.5 Hz, H-12), 6.35 (1H, t,J = 2.0 Hz, H-
14), 7.43 (1H, s, H-15), 7.44 (1H, s, H-16),
1.35 (3H, d, J = 6.0 Hz, Me-17); “C NMR (125
MHz, CDCL,) &: 23.5 (C-1), 21.5 (C-2), 20.2 (C-
3), 127.9 (C-4), 162.3 (C-5), 76.2 (C-6), 35.8
(C-7), 38.8 (C-8), 52.2 (C-9), 35.9 (C-10),
39.1 (C-11), 72.0 (C-12), 125.4 (C-13), 108.0
(C-14), 144.5 (C-15), 139.6 (C-16), 14.4 (C-
17), 172.7 (C-18), 177.7 (C-20), LI L& S

Rodriguez et al (2004 ) 4R IE — 2, B A 1078
7E (teucvidin) ,

L&Y 4 ESI-MS (m/z) 351 [M+Na]™, 7+ F
K CyH,,0,,'"H NMR (500 MHz, CDCL,) &: 4.82
(1H, d, J = 11.0 Hz, H-6) , 2.93 (1H, m, H-10),
271 (1H, m, H-11), 5.49 (1H, d, J = 7.0 Hz, H-
12), 6.35 (1H, s, H-14), 7.43 (1H, s, H-15),
7.46 (1H, s, H-16), 1.08 (3H, d, J = 5.5 Hz,
Me-17); “C NMR (125 MHz, CDCL,) &: 23.1 (C-
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1), 22.5 (C-2), 19.2 (C-3), 125.2 (C-4), 166.1
(C-5), 77.0 (C-6), 34.2 (C-7), 39.0 (C-8), 47.3
(C-9), 37.8 (C-10), 40.7 (C-11), 71.8 (C-12),
126.2 (C-13), 107.9 (C-14), 144.7 (C-15), 138.9
(C-16), 19.2 (C-17), 173.1 (C-18), 176.9 (C-
20) . VA %048 5 Mbwambo et al (2009) ()3 18 —
B, R ILNFERZR (isoteucvin)

&5 ESI-MS (m/z) 351 [M+Nal®, 701
KM CyH,04,'H NMR (500 MHz, CDCL,) §; 4.77
(1H, m, H-68), 2.69 (1H, m, H-108), 2.56
(2H, m, H-11A, 11B), 5.46 (1H, t, J = 7.0,
15.0 Hz, H-12), 6.39 (1H, s, H-14), 7.44 (1H,
s, H-15), 7.46 (1H, s, H-16), 1.07 (3H, d, J =
6.0 Hz, Me-17); “C NMR (125 MHz, CDCL,) 6.
249 (C-1), 21.8 (C-2), 19.7 (C-3), 126.6 (C-
4),161.7 (C-5), 78.4 (C-6), 35.4 (C-7), 36.0
(C-8), 53.6 (C-9), 42.2 (C-10), 41.0 (C-11),
71.9 (C-12), 125.0 (C-13), 108.1 (C-14), 144.4
(C-15), 139.7 (C-16), 17.1 (C-17), 173.2 (C-
18), 175.8 (C-20), VA F ¥ 5 Rodriguez et al
(2004) By HiIE—3%, B e A ILERZR (teucvin) .

a6 ESI-MS (m/z) 309 [M+H]", 4 F=X
4 CyHy 0,,' H NMR (500 MHz, CDCl,) &: 5.45
(1H, d, J = 4.5 Hz, H-14), 1.66 (3H, s, H;-16),
1.36 (3H, s, H,-17), 0.93 (3H, s, H,-18), 0.86
(3H, s, H,-19), 1.06 (3H, s, H,-20); “C NMR
(125 MHz, CDCL,) 8: 39.4 (C-1), 16.6 (C-2), 42.2
(C-3), 33.4 (C-4), 56.1 (C-5), 18.5 (C-6), 42.4
(C-7), 73.4 (C-8), 59.0 (C-9), 39.1 (C-10), 18.4
(C-11), 43.5 (C-12), 140.6 (C-13), 123.3 (C-14),
59.6 (C-15), 24.1 (C-16), 30.4 (C-17), 33.6 (C-
18), 21.8 (C-19), 15.3 (C-20), LA F%0#E5 Albert
et al (2007) FHRE —2, B2 A 24-13-445-8, 15-
I (labd-13E-ene-88, 15-diol)

a7 ESI-MS (m/z) 451 [M+Na]® /3 7=
H CyuH,0,.,' H NMR (500 MHz, CDCl,) &; 5.38
(1H, m, H-6), 0.64 (3H, s, H-18), 1.03 (3H, s,
H-19), 0.89 (3H, m, H-21), 0.88 (3H, m, H-27),
0.85 (3H, m, H-29); “C NMR (125 MHz, CDCl,)
8:36.5 (C-1), 31.4 (C-2), 70.7 (C-3), 42.0 (C-4),
1652 (C-5), 126.3 (C-6), 202.4 (C-7), 45.6 (C-
8), 50.2 (C-9), 38.4 (C-10), 21.4 (C-11), 38.9 (C-
12), 433 (C-13), 50.1 (C-14), 26.5 (C-15), 28.7

(C-16), 54.9 (C-17), 12.1 (C-18), 17.5 (C-19),
36.2 (C-20), 18.9 (C-21), 34.1 (C-22), 26.3 (C-
23), 46.0 (C-24), 29.3 (C-25), 19.1 (C-26), 20.0
(C-27), 23.2 (C-28), 12.1 (C-29), VI F¥IEE S
EFI S (2009 ) I HRIE — 20, WA e Ry 7-H 55-B-4
i (7-oxo-B-sitosterol ) ,

5% 8 ESI-MS (m/z) 429 [M+H ], /> 1
o C,H,,0,,'H NMR (500 MHz, CDCl,) &: 4.02
(1H, m, H-3a), 4.89 (1H, m, H-22), 5.24 (1H,
m, H-23), 0.81 (3H, s, Me-18), 0.88 (3H, s,
Me-19), 1.00 (3H, d, J = 5.5 Hz, Me-21), 0.84
(3H, m, Me-26), 0.78 (3H, m, Me-27), 0,92
(3H, d, J = 3.0 Hz, Me-28); “C NMR (125 MHz,
CDCl,) 8 34.9 (C-1), 30.3 (C-2), 66.6 (C-3),
37.1 (C-4), 82.3 (C-5), 135.6 (C-6), 130.9 (C-
7), 79.6 (C-8), 51.3 (C-9), 37.1 (C-10), 20.8
(C-11), 39.5 (C-12), 44.7 (C-13), 51.9 (C-14),
23.6 (C-15), 28.8 (C-16), 56.4 (C-17), 13.0 (C-
18), 18.3 (C-19), 39.9 (C-20), 21.0 (C-21),
135.4 (C-22), 132.5 (C-23), 42.9 (C-24), 33.2
(C-25), 19.8 (C-26), 20.1 (C-27), 17.7 (C-28),
DL ESOE 5 2204 (2002) AR TE — 50, SO E N
(22E)-5a, 8B-F A& M fi§-6, 22-— M-3p-B%
((22E)-5a, 8B-epidioxyergosta-6, 22-dien-3B-ol)

&Y 9 ESI-MS (m/z) 451 [M+Na]*, 7>+
AN C,H,0,.,'"H NMR (500 MHz, CDCL,) &: 5.81
(1H, s, H-4), 4.34 (1H, s, H-6), 0.74 (3H, s,
Me-18), 1.37 (3H, s, Me-19), 0.93 (3H, d, J =
5.5 Hz, Me-21), 0.83 (1H, s, H-26), 0.82 (3H,
d, J = 6.0 Hz, Me-27), 0.85 (3H, d, J = 6.0 Hz,
Me-29) ; "C NMR (125 MHz, CDCl,) §: 37.3 (C-
1), 34.4 (C-2), 200.5 (C-3), 126.5 (C-4), 168.6
(C-5), 73.4 (C-6), 38.8 (C-7), 29.9 (C-8), 53.8
(C-9), 38.2 (C-10), 21.1 (C-11), 39.8 (C-12),
42.7 (C-13), 56.1 (C-14), 24.3 (C-15), 28.3 (C-
16), 56.2 (C-17), 12.1 (C-18), 20.0 (C-19),
36.3 (C-20), 18.9 (C-21), 34.1 (C-22), 26.3 (C-
23), 46.0 (C-24), 29.3 (C-25), 19.7 (C-26),
19.2 (C-27), 23.3 (C-28), 12.2 (C-29), VI %k
i 5 5/ AR5E (2008 ) AR IE — 3, B E R H S -
4-J75-63- -3 ( stigmast-4-en-683-ol-3-one) ,

&Y 10 ESI-MS (m/z) 465 [ M+Nal®, 5>+
AN C,,H,,0,,'"H NMR (500 MHz, CDCL,) & 4.32
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(1H, d, J = 12.5 Hz, H-2), 5.42 (1H, m, H-12),
1.58 (3H, s, Me-23), 0.87 (3H, s, Me-24), 1.34
(3H, s, Me-25), 1.20 (3H, s, Me-26), 1.66 (3H,
s, Me-27), 0.94 (3H, s, Me-28), 1.10 (3H, s,
Me-29), 1.15 (3H, s, Me-30); “C NMR (125
MHz, CDCl,) 8: 46.7 (C-1), 69.1 (C-2), 84.1 (C-
3),39.4 (C-4),55.4 (C-5), 18.6 (C-6), 32.7 (C-
7), 40.1 (C-8), 47.8 (C-9), 38.4 (C-10), 23.8
(C-11), 121.7 (C-12), 145.4 (C-13), 41.9 (C-
14), 26.3 (C-15), 27.1 (C-16), 32.6 (C-17),
47.4 (C-18), 47.0 (C-19), 31.6 (C-20), 35.0 (C-
21), 37.3 (C-22), 28.8 (C-23), 19.9 (C-24),
17.0 (C-25), 17.0 (C-26), 26.2 (C-27), 28.5 (C-
28), 33.5 (C-29), 23.8 (C-30) . UL F-%#i 5 Braca
et al(2001) P8 — 0, WS e R 55 U be- 1247 -
20, 3B-M% (olean-12-en-2a, 3B-diol) ,

&% 11 ESI-MS (m/z) 193 [M+H]", /T
*H C,,H,0,.,'H NMR (500 MHz, (CD,),CO) &
6.22 (1H, d, J = 7.5 Hz, H-3), 7.91 (1H, d, J =
8.0 Hz, H-4), 6.78 (1H, s, H-5), 7.21 (1H, s,
H-8), 3.81 (3H, s, -OCH;); "C NMR (125 MHz,
(CD,),C0) &; 160.8 (C-2), 111.8 (C-3), 144.6
(C-4), 109.6 (C-5), 145.3 (C-6), 151.2 (C-7),
102.8 (C-8), 149.6 (C-9), 110.6 (C-10), 56.1 (-
CH,) . VA EHdE 52855 (2003) 140E — 2, # 4
ENIREFMNER (scopoletin)

&Y 12 ESI-MS (m/z) 225 [M+H ", /3 T2
M C;Hy,y0,.,' H NMR (500 MHz, CDCl,) 8. 2.44
(1H, d, J = 14.0 Hz, H-2), 2.23 (1H, d, J = 14.0
Hz, H-2), 5.89 (1H, s, H-4), 5.78 (1H, d, J =
13.0 Hz, H-7), 5.82 (1H, d, J = 4.5 Hz, H-8), 4.40
(1H, m, H-9), 1.28 (3H, d, J = 6.0 Hz, Me-10),
1.00 (3H, s, Me-11), 1.06 (3H, s, Me-12), 1.88
(3H, s, Me-13); “C NMR (125 MHz, CDCl,) &:
41.3 (C-1), 49.8 (C-2), 198.5 (C-3), 1269 (C-4),
163.4 (C-5), 79.1 (C-6), 135.8 (C-7), 129.1 (C-
8), 68.1 (C-9),23.8 (C-10), 23.0 (C-11), 24.2 (C-
12), 19.1 (C-13), DA% 5445 (2008 ) R
TH 3, W Rt B JEREE (vomifoliol ) .

A 13 ESI-MS (m/z) 247 [M+Nal®, 5>+
KM C,H,0,.'"H NMR (500 MHz, CDCl,) §: 4.34
(1H, m, H-3), 5.83 (1H, s, H-8), 2.17 (3H, s,
Me-10), 1.14 (3H, s, Me-11), 1.36 (3H, s, Me-

12), 1.41 (3H, s, Me-13); "C NMR (125 MHz,
CDCL,) 8: 36.2 (C-1), 48.8 (C-2), 63.9 (C-3),
49.0 (C-4), 72.4 (C-5), 118.8 (C-6), 198.7 (C-
7), 100.9 (C-8), 209.8 (C-9), 26.5 (C-10), 29.2
(C-11), 31.0 (C-12), 31.8 (C-13), LI F&ds S
Miysse et al (1987 ) [AHRE—3, BU%EE N lyratol F,

&% 14 ESI-MS (m/z) 247 [M+Na]*, 2> F
AN C,H,0,."H NMR (500 MHz, MeOD) §: 2.13
(1H, d, J = 16.5 Hz, H-2a), 2.52 (1H, d, J = 16.5
Hz, H-2b), 6.17(1H, s, H-4), 2.69 (1H, d, J =
7.5 Hz, H-6), 5.68 (1H, m, H-7), 5.65 (1H, m, H-
8), 428 (1H, m, H-9), 420 (1H, m, H,-11), 1.25
(3H, s, H,-10), 1.05 (3H, s, H,-12), 1.01 (3H, s,
H,-13); "C NMR (125 MHz, MeOD) §: 35.8 (C-1),
48.2 (C-2), 200.6 (C-3), 121.0 (C-4), 166.9 (C-
5), 50.8 (C-6), 138.8 (C-7), 126.0 (C-8), 67.4 (C-
9),22.3 (C-10), 62.7 (C-11), 26.5 (C-12), 25.9
(C-13), VA E%ds 525407 (2013) A4 IE — 3L, i
Y B AR A (apocynol A)

&% 15 ESI-MS (m/z) 271 [M+H]" /301
KM CH,,0,.,'"H NMR (500 MHz, CDCl,) §: 6.77
(IH, s, H-3), 6.19 (1H, d, J = 2.0 Hz, H-6),
6.48 (1H, d, J = 2.0 Hz, H-8), 7.92 (2H, d, J =
7.5 Hz, H-2",6"), 6.93 (2H, d, J = 7.5 Hz, H-3',
5"y, 12.95 (1H, s, 5-OH), 10.83 (1H, s, 7-OH) ,
10.36 (1H, s, 4’-OH); "“C NMR (125 MHz,
CDCL,) 6. 163.8 (C-2), 103.7 (C-3), 181.8 (C-
4), 161.5 (C-5), 98.9 (C-6), 164.2 (C-7), 94.0
(C-8), 161.2 (C-9), 102.9 (C-10), 121.2 (C-1"),
128.5 (C-2"), 116.0 (C-3"), 157.3 (C-4'), 116.0
(C-5"), 128.5 (C-6'), LI FH¥ES F I (2013)
(R IE — 3, WS E A TR (apigenin)

EY) 16 ESI-MS (m/z) 467 [M+Na]®, /1
;W C,,H,O,N,,'"H NMR (500 MHz, CDCl,) & 4.83
(1H, m, H-2), 3.22 (2H, m, H-3), 7.28 (5H, m,
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