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Chemical Constituents from the Twigs and Leaves of Endospermum chinense
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Abstract: To study chemical constituents of Endospermum chinense, thirteen known compounds were isolated from the

95% ethanol extract of E. chinense with different chromatographic methods. Their structures were identified as pubiner-
noid A (1), ( E)-linalool-1-oic acid (2), (6S)-dehydrovomifoliol (3),3a-hydroxy-5, 6-epoxy-7-megastigmen-9-one
(4) , oleanolic acid (5) ,3-ketooleanolic acid (6) ,3-oleana-9"" | 12-dien-28-oic acid (7) , mangiferonic acid (8) , alti-
ssimanin C (9) ,78-hydroxy-B-sitosterol (10) ,syringaresinol (11) ,ficusesquilignan A (12) ,ficusesquilignan B (13).

Compounds 1-4 and 7-13 were obtained from the genus Endospermum for the first time.

Key words : Endospermum chinense ; Euphorbiaceae ; chemical constituents ;structural identification

il ( Endospermum. chinense Benth. ) g K&k #}
(Euphorbiaceae ) B J& I+ Ao 34 T BN ZRILAR
gt 2 R DL IR E R AR AR T
W MR o PcEk Y W B AT
P FE AT R A M 408 5 Th 8, AR i) 1 T 2 i
T IR o O 1 ik — 2 ) WY AR 1) 162 ) o
S, R DG TR A BRI PR DL KT I AR
I AR 2 G0 b o) 2 RS R A7 1 A2 0
WF5E, 2o e 2 13 M-S Y, i i i Edls o
35 % 52 S pubinernoid A (1) | ( E)-linalool-1-oic
acid(2)  ( +)-FE &2 FEARRE(3) 3a-hydroxy-
5,6-epoxy-7-megastigmen-9-one (4)  FFELEAR (5) 3-
PR ILFEALR (6) 3-oleana-9''" | 12-dien-28-oic acid
(7) JH 12 (8) |altissimanin C(9) \7-F23-B-4

ke H 1:2013-10-29 252 Hi.2014-02-17
BERTH : = A 5 & AT H (2010C1047 )
# M IHAIEH Tel :86-871-65918227 ; E-mail : hehongping@ mail. kib. ac. cn

EE(10) .\ T &FA8ZE (11) ficusesquilignan A (12) |

Bl {Lawl~13 Mz

Fig. 1 Chemical structures of compounds 1-13
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1 LESHH

JASCO P-1020 4= F S FHEGAL (I FEHERE ) 5
Shimadzu UV-2401 4356564 (] UV) ; Bruker Ten-
sor-27 {8 37 A i o £ ARG %A (P IR ) 5 Bruker
AM-400 F1 DRX-500 #% i 45 #% 4% () &'H 1" C
NMR %) , Lk TMS Ak P9 45 5 W AH- 25 B €535 o i
BXFAY Bruker HCT/ Esquire ( ESI-MS) ; = F 5l X5
FERE T A (HR-EI-MS Ji3%) 5 = 20 AH R Agilent
1100, 1200 ( 3¢ [H Agilent 2\ #]) ; Sephadex LH-20
(Pharmacia 23 F)) 3 ERE FIHE )2 (O RS REIE (75 5 7
RTT) s SOAHAT KL Lichroprep RP-18 gel ([ Mer-
ck A¥]) s MCI gel ( H A =32 462 A w]) ;5% H,S0,
BRI () .

B T 2010 4F 12 H R AR S TLE EI8,
R B B WA ) I 53 i B D6 T 1 20 AR A DR AE
FEP RS B AR Pt 5% BT Re ) Ak 2 5 V0 SR AR ) R
FRLE A FH [ 58 0 S50 SR /NI SR Al (B AR5
No. H20101204) .,

2 REHRESH

B TR 12 kg, ¥y JE H 95% LB A
MR =R (4 W/IR) BRI TR TR 5 LA HL
=W LPROMEFSF (300 g) HfEKE (100 ~200 H)
FEEHT (Ve Vi =971 ~555, Vgt Vipge =971
M7:3) 0T AHF(A~G), Hor C.D.EGH
MCI it 4. % J5 , 28 [ A RP-18 | 1F AH ££ i | Sephadex
LH-20 HPLC %553 & 4lifk, 15 284k 549 1(7 mg) 2
(7 mg) 3(5 mg) 4(3 mg) 5(10 mg) .6(22 mg) .7
(5mg) .8(11 mg).9(6 mg) .10 (11 mg) 11 (8
mg) 12(16 mg) 13(17 mg) ,

3 GHEE

wEW 1 Ak K, C,H0,,'H NMR
(CDCl,,400 MHz) §:1.54 (1H,dd,J =14.6,3.7
Hz,H-1a) ,1.95 ~2.00 (1H,m,H-18),2.46 (1H,
dt,J =14.0,2.4 Hz, H3B8),5.69 (1H, s, H-6) ,
1.46,1.26,1.78 (each 3H,s,H9 ~11);"” C NMR
(CDCl,,100 MHz) §:47.2 (C-1),66.7 (C-2),45.5
(C-3),86.9 (C4),182.7 (C5),112.8 (C-6),

172.1 (C-7),35.9 (C8),26.4 (C9),30.6 (C-
10),26.9 (C-11), I b %ds 53k 17 B 24
A —3, MU E AL AR pubinernoid A,

a2 ik, CH 05, [al] +6.4 (¢
0.30,CHCL,) ,"H NMR ( CDCl,,400 MHz) §:6.89
(1H,t,J = 7.2 Hz,H-3),2.24 (2H,m,H4),1.66
(2H,m,H-5),5.90 (1H,dd,J =17.3,10.7 Hz, H-
7),5.09 (1H,d,J=10.7 Hz,H-8«),5.23 (1H,d,J
=17.3 Hz,H-88),1.82 (3H,s,H-9),1.31 (3H,s,
H-10) ;" C NMR (CDCl,,100 MHz) §:173.1 (C-1),
127.1 (C-2),144.5 (C3),23.6 (C4),40.4 (C-
5),73.1 (C6),144.3 (C-7),112.3 (C-8),12.0
(€9),27.9 (C-10) , Lh_b%d 5 3cmk' 2 $odi
FEAR B, WL e A B W0k (E) -linalool -1 -oicacid

k&wm 3 AR, C;y Hy 0;,'"H NMR
(CDCl,,400 MHz) §:2.50 (1H,d,J =17.2 Hz, H-
2a),2.36 (1H,d,J=17.2 Hz,H-2p),5.96 (1H,s,
H4),6.83 (1H,d,J=16.0 Hz,H-7) ,6.47 (1H,d,
J=16.0 Hz,H-8) ,2.31 (3H,s,H-10),1. 11 (3H,s,
H-11),1.02 (3H,s,H-12),1.89 (3H,s,H-13);"C
NMR (CDCl,, 100 MHz) §:41.4 (C-1),49.5 (C-
2),197.0 (C-3),127.7 (C4),160.4 (C5),79.2
(C6),145.0 (C-7),130.3 (C-8),197.5 (C9),
28.4 (C-10),22.9 (C-11),24.3 (C-12),18.7 (C-
13) o PAEBHE 5 3Cik s 2 8 Ao A — 8, ok
FEZAE YN (+ ) -5 S 35 K B (dehydro-
vomifoliol ) ,

&4 AR, Cy Hy 05,'H NMR
(CDC1,,400 MHz) 6:1.64 (1H, m, H2a),1.26
(1H,m,H-23),1.67 (1H,m,H4q),2.40 (1H,dd,
J=14.4,5.0 Hz,H4B),7.02 (1H,d,J =15.7 Hz,
H-7),6.28 (1H,d,J = 15.7 Hz,H-=8),2.28 (3H,
s,H-10),0.97 (3H,s,H-11),1.19 (3H,s,H-12),
1.19 (3H,s,H-13) ;"*C NMR (CDCl,,100 MHz ) §:
35.1 (C-1),46.6 (C-2),63.9 (C-3),40.5 (C4),
67.3 (C5),69.6 (C-6),142.5 (C-7),132.5 (C-
8),197.5 (€9),28.3 (C-10),24.9 (C-11),29.3
(C-12),19.8 (C-13), LA b %o 5 SCk'™ 1238 %
P FEA — 3, B 2B YR 3a-hydro-xy-5 ,6-ep-
oxy-7-megastigmen-9-one ,

wE&EWMS HEB K, CyHg0,,'H NMR
(CDCL,,500 MHz) §:5.28 (1H,br s, H-12),2.82
(1H,dd, J = 14.0,4.0 Hz, H-18),0.90 (3H,s, H-
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23),0.91 (3H,s,H-24),0.93 (3H,s,H-25),0.99
(3H,s,H-26),1.13 (3H,s,H=27),0.75 (3H,s, H-
29),0.77 (3H,s, H-30);"” C NMR ( CDCl,, 125
MHz) §:38.5 (C-1),27.7 (C2),79.0 (C-3),38.7
(C4),55.3 (C-5),18.3 (C-6),32.7 (C-7),39.6
(C-8),47.7 (€9),37.0 (C-10),23.0 (C-11),
122.7 (C-12),143.6 (C-13),42.0 (C-14),27.2
(C-15),23.4 (C-16),46.5 (C-17),41.1 (C-18),
45.9 (C-19),30.7 (C-20),34.0 (C-21),32.5 (C-
22),28.1 (C-23),15.5 (C-24),15.3 (C-25),17.1
(C-26),25.9 (C-27),182.4 (C-28),33.0 (C-29),
23.6 (C-30) . LA b5 3cik'” i Ko S A —
OB A YR TR IR (oleanolic acid) .

t&Ewe [k oK, C,H,O,,'H NMR
(CDCl, ,400 MHz) §:5.29 (1H,br s, H-12),2.83
(1H,dd,J =13.3,3.4 Hz,H-18),1.04 (3H,s, H-
23),0.79 (3H,s,H=24),0.92 (3H,s,H-25),1.07
(3H,s,H-26),1.13 (3H,s,H-27),0.90 (3H,s,H-
29),1.02 (3H,s, H30);” C NMR ( CDCl,, 100
MHz) §:39.2 (C-1),33.9 (C-2),217.9 (C3),
47.4 (C4),55.2 (€C5),19.6 (C-6),32.2 (C-7),
39.0 (C-8),46.8 (C9),36.7 (C-10),22.9 (C-
11),122.3 (C-12),143.1 (C-13),41.7 (C-14),
27.6 (C-15),23.7 (C-16),46.5 (C-17),41.0 (C-
18),46.0 (C-19),30.6 (C-20),34.1 (C21),32.2
(C-22),26.4 (C-23),21.4 (C24),15.0 (C-25),
17.0 (C-26),25.8 (C-27),184.2 (C-28),33.0 (C-
29),23.5 (C-30) . LI b %d 5 ek’ H2 i S
A —F B E LA G YN 3-8 B SR IR (3-ke-
tooleanolic acid)

WEWT  HEEA,ESI-MS(m/z) :475 [M +
Na] * ,HR-EI-MS(m/z) :452.3298 (C,,H,, O, , caled
for 452.3290) ; [« ]} +225.3 (¢ 0.18,MeOH) ;IR
(KBr) v, 3443,2945,2867,1705,1632, 1463 and
1384 em™ ;UV (MeOH) A,,.283 nm (0.48),201 nm
(0.17);'H NMR ( CDCL, ,400 MHz ) §:5.58 (1H,
d,J = 5.7 Hz,H-12),5.64 (1H,d,J =5.7 Hz, H-
11).0.90,0.94,1.00,1.03,1.06,1.10,1.23 (each
3H,s,7 x CH,) ;" C NMR (CDCl,, 100 MHz ) §:
37.6 (C-1),34.4 (C2),217.9 (C-3),47.2 (C-
4),51.7 (C-5),19.5 (C-6),31.2 (C-7),42.5 (C-
8),152.6 (€C9),38.2 (C-10),117. 4 (C-11),
120.4 (C-12),145.4 (C-13),40.6 (C-14),26.9

(C-15),23.5 (C-16),45.7 (C-17),39.4 (C-18),
45.8 (C-19),30.6 (€-20),33.6 (C-21),32.0 (C-
22),26.8 (C-23),21.2 (C-24),25.1 (C-25),19.9
(C-26),20.0 (C-27),182.9 (C-28),23.5 (C-29),
32.9 (C-30) . Z543CHk™ FraR s mBs e 1%
A Wh 3-oleana-9"" | 12-diene-28-oic acid,i%fbA
YIHESCHR T A G =GR A9, JF 8 1E T 3 1D-
NMR %4 .

t&Ews HMK oAk, C,H, O0,,'H NMR
(CDCl, ,400 MHz) §:0.58 (1H,d,J =4.0 Hz, H-
19a),0.78 (1H,d,J = 4.0 Hz,H-198) ,6.90 (1H,
t,] = 7.2 Hz,H-24),0.99,1.84,1.04,1.09,0.90
(each 3H,s, H-18,27 ~30) ;" C NMR (CDCI,, 100
MHz) §:33.4 (C-1),37.5 (C-2),216.7 (C-3),
50.2 (C4),48.4 (C5),21.5 (C-6),25.8 (C-7),
47.8 (€C-8),21.0 (C9),25.9 (C-10),26.6 (C-
11),32.7 (C-12) ,45.3 (C-13),48.7 (C-14),35.5
(C-15),28.1 (C-16),52.2 (C-17),18.1 (C-18),
29.5 (C-19),35.9 (C20),18.1 (C-21),25.9 (C-
22),34.7 (C23),145.8 (C-24),126.6 (C-25),
173.2 (C-26),11.9 (C-27),22.1 (C-28),20.7 (C-
29),19.3 (C-30) . A b-%cd5 Scmk™ 4% i Kot 3 A
— B BEE A A YA H R (mangiferonic acid) .

wEHWI HEMAK, CH,0,,'H NMR
(CDCI,,400 MHz) §:5.70 (1H,dt,J = 15.6,7.6
Hz,H-23),6.20 (1H,d,J = 15.6 Hz,H-24),4.90
(2H,brs,H-26),1.00,0.94,1. 14 ,1.85,1.07,1. 03,
0.88 (each 3H,s,H-18,19,21,27 ~30) ;" C NMR
(CDCL,,100 MHz)5:39.9 (C-1),34.1 (C-2),218.0
(C-3),47.3 (C4),55.4 (C-5),19.6 (C-6),34.5
(C-7),40.3 (C-8),50.0 (C9),36.8 (C-10),22.0
(C-11),27.5 (C-12),42.5(C-13),50.2 (C-14),
31.1(C-15),24.9 (C-16),50.0 (C-17),15.2 (C-
18),16.0 (C-19),75.2 (C-20),26.0 (C-2 ),43.9
(C-22),125.7 (C23),136.5 (C24),141.9 (C-
25),115.2 (C-26),18.6 (C-27),26.7(C-28),21.0
(C29),16.3 (C-30), LI %o 5 ek ki %
Pt A B, B e Z AL B YR altissimanin C,

wEW 10 HEK K, CyH, 0,,'"H NMR
(CDC1,, 400 MHz) 6§:3.52 (1H, m, H-3),5.28
(1H,m,H-6),3.84 (1H,m,H-7),0.69 (3H,s,H-
18),1.04 (3H,s,H-19),0.92 (3H,d,J =6.4 Hz,
H-21),0.82 (3H,m,H-26),0.80 (3H,m,H=28),
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0.84 (3H,m,H-29);"”C NMR (CDCl,,100 MHz) §:
36.9 (C-1),31.5 (C-2),71.4 (C-3),41.7 (C4),
143.4 (C-5),125.4 (C-6),73.3 (C-7),40.8 (C-
8),48.2 (C-9),36.4 (C-10),21.0 (C-11),39.5
(C-12),42.8 (C-13),55.3 (C-14),26.3 (C-15),
28.5 (C-16),55.9 (C-17),11.8 (C-18),19.1 (C-
19),36.1 (€C-20),18.8 (C-21),33.9 (C-22),26.0
(C-23),45.8 (C-24),29.1 (C-25),19.8 (C-26),
19.0 (C-27),23.0 (C-28),11.9 (C-29), LI "%k
5 SCmR R RS R B, MO E AL A Y R
7-$2F-B-7% 1§ % (78-hydroxy-B-sitosterol ) ,

&Y 11 WA AK, G,y Hy O,'"H NMR
(CDCl,,400 MHz) §:6.58 (4H,s,H=2,2",6,6"),
4.75 (2H,d,J =4.3 Hz,H-7,7"),3.10 (2H,m, H-
8,8'),4.27 (2H,dd,J =12.9,7.8 Hz,Ha9,9'),
3.80 (2H,dd, J =12.9,7.8 Hz, HB-9,9'),3.90
(12H,s,4 x OCH,) ;”C NMR (CDCI,,100 MHz) §:
132.0 (C-1,1"),102.6 (C2,2',6,6"),147.1 (C-3,
3',5,5"),134.2 (C4,4"),86.0 (C-7,7"),54.3 (C-
8,8"),71.8 (€C9,9"),56.3 (OCH,)., VI %5
SCHR R RO A — B OB A N T
& % ( syringaresinol ) ,

w&w 12 Tk, ¢, Hy, 0, , ESIMS (m/
z):583[M-H] ,"H NMR (CDCl,,400 MHz) §:6. 63
(2H,s,H-2,6),4.76 (2H,m,H-7,7"),3.13 (2H,
m,H-8,8"),4.12 (2H,m,Ha-9,9'),4.30 (2H,m,
HB9,9"),6.73 (1H,dd,J =8.2,1.9 Hz, H-6"),
4.99 (1H,d,J =3.3 Hz, H-7"),3.88,3.89,3.90
(12H,s,4 x OCH,) ;”C NMR (CDCl;,100 MHz) §:
131.1 (C-1),102.7 (C2,6),153.4 (C3,5),
134.2 (C4),86.0 (C-7),54.5 (C8),72.1 (C-
9),137.7 (C-1"),118.7 (C-2"),146.6 (C-3"),
144.8 (C4'),108.3 (C-5'),114.2 (C-6"),85.7
(C-7'),54.0 (C-8"),71.5 (C9'),132.6 (C-1"),
108.6 (C-2"),146.7 (C-3"),145.3 (C4"),114.3
(C-5"),118.9 (C-6"),72.4 (C-7"),87.0 (C-8"),
60.5 (€-9"),56.2,55.9 (2 xOCH,) . L "%diY
SCHRT s e Fe A — 2, S e %A A o fi-
cusesquilignan A,

w&W 13 Joauhtk, ¢, H, 0, , ESIMS (m/
z):583[M-H] ,'"H NMR (CDCl,,400 MHz) §:6. 62
(2H,s,H-2,6),4.75 (2H,m,H-7,7"),3. 11 (2H,
m,H-8,8"),3.91 (2H,m,Ha-9,9"),4.30 (2H,m,

HB9,9'),6.83 (1H,dd,J =8.1,1.8 Hz, H-6"),
5.02 (1H,d,J =9.0 Hz, H-7"),3.88,3.89,3.90
(12H,s,4 x OCH,) ;”C NMR (CDCI,,100 MHz) §:
132.6 (C-1),102.7 (C2,6),153.1 (C-3,5),
134.6 (C4),85.7 (C-7),54.0 (C-8),71.5 (C-
9),137.7 (C-1"),114.3 (C-2"),145.3 (C-3"),
146.6 (C4'),108.6 (C-5'),118.9 (C-6"),85.9
(C-7"),54.5 (C-8'),72.1 (C9'),131.1 (C-1"),
109.8 (C-2"),146.7 (C-3"),145.3 (C4"),114.2
(C-5"),120.3 (C-6"),74.0 (C-7"),89.0 (C-8"),
60.5 (C9"),56.2,55.9 (2 xOCH,) , DI ¥t 5
SR R B A — B s A S YR fi-

cusesquilignan B,
S 3k
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