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Chemical Constituents from Barks of Endospermum chinense Benth.
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Abstract: Ten chemical constituents were isolated from barks of Endospermum chinense Benth. On the basis of

spectral data, they were identified as 3-oxo-12-oleanen-28-oic acid (1), oleanolic acid (2), 7-oxo-B-sitosterol (3),

B-sitosterol (4), B-daucosterol (5), 7-ketone-B-daucosterol (6), 4-hydroxy-3-methoxybenzaldehyde (7), scopoletin

(8), 3-hydroxy-4-methoxybenzoic acid (9) and nonanedioic acid (10). All these compounds were obtained from the

species for the first time.
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24 (Endospermum chinense Benth.) J& T K
#+ (Euphorbiaceae) B4 J& Y, X 43 B, 5 Fi
FERRE BB R AR P AR AR VB R e TR
AREFH, (R RS a0 SR IR 7 A Ak
TR T IR S BT TR E AT R ET B L X
SEVRBT L IRV T TR R U PR S50,
WA W IE R SRR . (REHRH) E
P MR R TT T LR E R SRR
FIARRS B2 67 BRAT 10407, AR AE YA YT ARG R A6 .
P BAT T AE, REIRE A A B2 697 MRl (2 E BT
RIS HALE A R RIRIE . N T IR 25 Y
A FER , AR SO BN B B2 1 4 A TRF 5K

KR EB. 2006-04-18  #F HH:2006-08-15
EEWH: I REFETRITE (2005B30101014) % B
* W HWAFH Corresponding author

1 FARLFI T 3%
1.1 #+#4

3 M (Endospermum chinense Benth.) # % T-
2004 £ 5 FRET RE BRI HE L R AT
WAL T A, RAHAER RR-18 2 H A Nomura
Chemical Co. Ltd. 2 7=, % JIiX Sephadex LH-20 4 ¥
H Amersham Biosciences 2£7%, fEREHH HHEE
HSMERIT KRS A 7=, RAEERR EHTAR 1 [
Merck 22 A i, SRBEIZJZATAR A WIVLAE & N T G
HrVU R AL SR



36 Moty WA LY 1R

#1158k

1.2 228

ESIMS A API 2000 LC/MS/MS, HEE ¥,
HAEZENFEN E . 'H NMR Al 3C NMR i Braker
DRX-400 B4 FAZ @ IL A =, LADY A AR A ¢
(TMS) A N #x.

13RI . &

B T8 (3.5kg) . FH 95% Wiz iR 4
IR s T BB IR He T 4 S5 in 7K A R 7 W, MK IR
A MEE & LR LR FE T AR, ZTE G
AMEEE S (110 ) A M (11,0 LR S
BaiB 4y (1.1 g FIE T REH S (56.0 2) o

AR SRR A Z AT (100-200 B , A
fif - P (10:0-3:1) BRJF Ve, 153 F-F, 3k 6 4~
. F €015 g) SfERAEHT (200-300 H) , A
K - ER (95:5) YEM, 15284 5H 1 (25 mg) - F,
(0.15 g AR EL BB EMLEY 4 (50 mg) . F,
(0.80 g) ZEREHEJZMT, & A - WA (100:0-93:7)
BEEE Ve, 133 F-A F1 B 3£ 2 M B34, Horp

Fi-A & RAHAEERT, BEE - 7K (9:1) ¥efil, 534
¥) 2 (20 mg) ; F+-B &RERAEZEHT (200-300 H ) ,
A7 - Rl (100:1) ¥R, FEMLEY 3 (8 mg) »

S S REBAE EAT (100-200 B ) , &1 -
FRE (10:0—4:1) B EEBEM, 18 F,-Fs 3L 13 M6
5r. HHF, (0.08 g) RERFEEHT (200-300 HD ,
FHmE - VPR (4:1) BER, B EILE D 7 (30 mg) .
F, (0.08 g) & RERAEEHT (200-300 H ) , &4 - H
B (100:1) BEME, TR BERCAEEAT, HEEVENL, 159 2
th&4 8 (11 mg) « Fis (0.89 g) &5 RATEE W
(200-300 H) , &7 - HEE (20:1) ¥l i i &
LR RMLE 5 (02 g) . Fi (0.065 g) ZRERAE
JEHT, @Af - FEE (20:1) el AR 2N, B
B R, 13 ELA Y 6 (10 mg) o

LR LRI o e A AT (100-200 HD , 5
i - HEE (98:2-80:20) BREFHEM, 13 5 Fy-Fy 4L
AT ¥ Fop (0.25 @) SBERFEENT, FFREVEME, FF
S RBRAE BT, FEE - /K (1:2) ¥, B2 &9
10 (12 mg) AL-EH) 9 (20 mg) -

14 £HEE

3- R E 5780 R 82 (3-ox0-12-oleanen-28-oic acid,
1) B4 5, 774 CylHyeOs: ESIMS m/z:
453.1 [M—H]; 'H NMR (400 MHz, CD,COCD»): 8
0.91 (3H, s, H-23), 0.99 (3H, s, H-24), 1.03 (3H, s,
H-25), 1.04 3H, s, H-26), 1.16 (3H, s, H-27), 0.83

3 R{=H,Ry, R3=0
4 R{=R,=R;=H

5§ Ry=gluy, Ry, =R3=H
6 R1=glu, R2, R3=O

(H, s, H-29), 0.89 (3H, s, H-30), 2.87(1H, dd, J =
14.0, 4.0 Hz, H-18), 5.24 (1H, t, J = 4.0 Hz, H-12); °C
NMR (100 MHz, CD,COCDy): & 42.2(C-1), 33.3
(C-2), 216.7(C-3), 46.8(C-4), 55.8(C-5), 21.7(C-6),
32.2(C-7), 40.0(C-8), 46.7(C-9), 34.5(C-10), 26.1
(C-11), 122.8 (C-12), 144.8 (C-13),42.5 (C-14),31.2
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(C-15), 26.7 (C-16), 47.5 (C-17), 47.8 (C-18), 37.4
(C-19), 39.6 (C-20), 33.0 (C-21), 34.4 (C-22), 28.3
(C-23), 23.8 (C-24), 15.3 (C-25), 17.4 (C-26), 24.1
(C-27), 179.1 (C-28),20.2 (C-29),23.6 (C-30). Jtik
A 5 SCER[6 AR TE 1 3- BRILFFHUR R —3L.

3 8 R & (oleanolic acid,2) ERER 55
T XA CyuHiOs; ESIMS mvz: 455.1 [M—H] ; H
NMR (400 MHz,CDCL):3 0.73 (3H,s, H-29),0.75
(3H, s, H-30), 0.88 (3H, s, H-23),0.89 (3H, s, H-24),
0.90(3H, s, H-25), 0.96(3H, s, H-26),1.11(3H, s,
H-27), 2.79 (1H, dd, J = 14.0, 4.0 Hz, H-18), 3.20
(1H, m, H-3), 5.26 (1H, t, /= 3.6 Hz, H-12). _Li&%
5 5 SCHR[7 1R TE IS5 SR BB — 2.

7- RE B- % i B2 (7-ox0-B-sitosterol , 3) H
B K, 7 F AN CyHgO,; ESIMS m/z: 429 [M+
H]*; 'H NMR (400 MHz, CDCl,): 3 5.66 (1H, s, H-6),
3.66 (1H,m, H-3),1.18 (3H, s, H-19),0.90 (3H, d, J =
6.4 Hz, H-21), 0.83 (3H, t, J = 7.3 Hz, H-29), 0.80
(3H,d,J = 6.6 Hz,H-26 or H-27),0.78 3H,d,J =
6.6 Hz, H-27 or H-26), 0.66(3H, s, H-18); *C NMR
(100 MHz, CDCLy): 8 36.7(C-1), 28.5(C-2), 70.6
(C-3), 38.4 (C-4), 164.2(C-5), 126.1(C-6), 202.4
(C-7), 29.1 (C-8), 49.9 (C-9), 36.3 (C-10), 21.2
(C-11), 38.6(C-12), 41.8(C-13), 54.7(C-14), 26.0
(C-15), 28.5(C-16), 49.9(C-17), 11.9(C-18), 19.0
(C-19), 36.1(C-20), 17.3(C-21), 33.9(C-22), 26.3
(C-23), 45.4(C-24), 31.1(C-25), 18.9(C-26), 19.7
(C-27), 23.0(C-28), 11.9(C-29). Jits %3 5 SCHR[8]
RIEM) 7- BHE B- B BB

B- & & &% (B-sitosterol , 4) AR, 5%
TEnE, 70 TN CuHyO, 5 HRAE AT HE ST R,
RN B- B,

B- B E N 5 (B-daucosterol ,5) HER A,
5 FRA CHiOg ESIMS m/z: 575 [M+H]*": 'H
NMR (400 MHz,CsD,N): 8 0.64 (3H, s, H-18),0.84
(3H, d, J = 6.6 Hz, H-26), 0.86 (3H, s, H-27), 0.88
(3H, s, H-29), 0.90 (3H, d, J= 6.2 Hz, H-21), 0.98
(3H, s, H-19), 5.34 (1H, s, H-6), 534 (1H, t, J =
4.8 Hz, H-6), 5.06 (1H,d, J=7.2 Hz,H-1"),4.57 (1H,
dd,J=10.0,1.6 Hz,H-5'),4.43 (1H,dd,J=7.2 Hz,
5.2 Hz, H-2"), 430 (2H, t, J=4.4 Hz, H-6"), 4.07 (1H,

t, J=8.0 Hz, H-3"), 3.98 (1H, m, H-4"), 2.73 (1H, dd,
J=13.2,2.4 Hz, H-3). il i 5 SCHR[O) 1 #RE K B- #
2 MBI E AN, el - E b
&,

7- #%E B- HE MR (7-ketone-B-daucosterol,
6) HHOHK, 5 F RN CuHyOr ESIMS m/z:
411 [M+H —Glu]*; 'H NMR (400 MHz, CsD,N): &
0.64 (3H, s, H-18), 0.83 (3H, d, J = 6.6 Hz, H-26),
0.85 (3H, s, H-27), 0.87 (3H, s, H-29), 0.88 (3H, d, =
6.2 Hz, H-21), 0.96 (3H, s, H-19), 534 (1H, t, J =
4.8 Hz, H-6), 5.03 (1H, d, J= 7.2 Hz, H-1"), 4.60 (1H,
dd, J =10.0, 1.6 Hz, H-5"), 443 (1H, dd, /=72,
5.2 Hz, H-2"),4.30 2H, t, /= 4.4 Hz, H-6"), 4.08 (1H,
t, J=8.0 Hz, H-3"), 3.98 (1H, m, H-4"), 2.73 (1H, dd,
J=13.2,2.4 Hz,H-3), 5.77 (1H, s, H-6); 3C NMR
(100 MHz, CsD:N): 8 36.5(C-1), 28.9(C-2), 78.8(C-3),
38.4 (C-4), 165.2 (C-5), 126.6 (C-6),201.2 (C-7),29.9
(C-8),50.1(C-9), 31.1(C-10), 21.4(C-11), 39.0(C-12),
43.0(C-13), 55.0(C-14),26.4(C-15),29.5(C-16), 54.8
(C-17), 12.1(C-18), 19.3(C-19), 34.2(C-20), 17.2
(C-21), 32.4(C-22), 26.9(C-23), 45.8(C-24), 30.0
(C-25), 19.2(C-26), 20.0(C-27), 23.4(C-28), 11.9
(C-29), Glu:d 102.9(C-1"),75.3(C-2"),77.1(C-3"),
71.8(C-4"), 78.7(C-5"), 62.9(C-6"). it ¥ 5 STk
[10]#RIE ) 7- BREE B- BHEY PIR—FL

4- £ & -3- f & & ¥ B B (4-hydroxy-3-meth-
oxybenzaldehyde, 7) TLTBEHREG R, T
3 4 CH:0y; ESIMS m/z: 151 [M—H]~; 'H NMR
(400 MHz, CDCl,):8 7.40 (1H, dd, J = 2.0,8.0 Hz,
H-2), 7.02 (1H, d, J= 8.0 Hz, H-3), 6.2 (1H, s, H-6),
3.95 (3H, s, 3-OCH;); *C NMR (100 MHz, CDCL,) %
PEWTF 25 190.98 (1-CHO), 151.7 (C-5), 147.2 (C-4),
129.7(C-1), 127.5(C-2), 114.4(C-6), 108.8 (C-3), 56.0
(3-OCHy). LRER 5 CER[11]H 4- F2FE -3- HE
FA R MR AEE A A

7- B & -6- FEEF = E(scopoletin, 8) H
B R &, o F 38 C 04 ESIMS m/z: 193
[M~+H]*; 'H NMR (400 MHz, CDCL,): 8 3.74 (3H, s,
6-OCH,), 6.30 (1H, d, J = 8.0 Hz, H-3), 7.03 (1H, s,
H-5), 7.19 (1H, s, H-8), 7.65 (1H, d, J = 8.0 Hz, H-4);
BC NMR (400 MHz, CDCl,): 8 56.2(6-OCH,), 161.5
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(C-2), 112.4 (C-3), 144.1 (C-4), 109.5 (C-5), 146.2
(C-6), 153.0(C-7), 103.2(C-8), 151.1(C-9), 111.1
(C-10). 48 5 3CBR[12]4RE 1 7- F2 5 -6- HEIETR
SEHE 2

3- £ 4- B E X B 8 (3-hydroxy-4-meth-
oxybenzoic acid, 9) R 7 N T I e = W
CH:0,; ESIMS m/z: 167 [M —H] —; 'H NMR
(400 MHz, CD,0OD):3 3.73 (3H, s, 4-OCH,), 6.83
(1H, d, J= 8.0 Hz, H-3), 7.53 (1H, d, /= 8.0 Hz, H-4),
7.54 (1H, d, J = 2.0 Hz, H-6); 5C NMR (100 MHz,
CD,0D): 8 170.0(1-COOH), 162.7(C-5), 148.7(C-2),
126.3(C-4), 115.8(C-1), 113.8(C-6), 56.5(4-OCH,) . &
P55 3CHR[13]F 3- B d -4- F A 2K R 1R s M TR
HE—H

F — i (nonanedioic acid,10) Tt IR g5
n> T B, 51K CH, 04 ESIMS m/z: 187
[M—H]~;'H NMR (400 MHz, CD;OD): § 2.27 (4H,
t,J=7.0 Hz, H-2, H-8), 1.62 (4H, m, J = 7.0 Hz, H-3,
H-7), 1.33 (6H, m, H-4, H-5, H-6);*C NMR
(400 MHz, CD,0D): § 177.7 (C-1,9),34.97 (C-2,8),
30.01(C-3,7),30.01(C-4, 6), 26.06(C-5). X 4 #E8TE
8, B 5 SCER[1419RIE 1 = R — 3

2 ZE RS

BB f L BER B 3L B3RS 10 ME
BYA-10), 73 AHEE A 3- BRESFHRBR®1) 57
RIL2)T- A EFEQR)B- B HEE@)B- HHE b
(5 7- A -B- THE PE(6).4- B 3- HEHE
AHBETT- 25 -6- FREEE K(8).3- B 4-
HAEEFRO). T B10). 10 MLEawhy
NBEAARS Jz v 2 B AR 2. XS AW — 2R
HEIENE

PEARED, FHURER R AT SRR AT R
MRFER, MR REsEMn FREsE EEm,
FEEURER KX HATAY B B B R, R R
BRGSO FIRIE A PR B 25 B- M b
RE—MHEAY, B AP EE . S EE
WEWEE TH BERME PQ 41 M3 5 vs M, I
BEVE S PC AU T-07, £ BRI EN T %
FRIIE ¥ US20: S B IS S A7 7 T 980 0% B2 Rk L1 %
ioh 75 ST BRSO S s A T B R BRI,

PRSNGSR R A MR I,
R PN JR T T 24 B BRI B2 Ik R B Wt 8 I U R R
e R By > Xk B i Ji P T B % R TE AR (] B 4
Wi, oAt T e BT BT G AR R R 4R A A
5% PR B —RRIE T FESE T B L Bt BT
BRTEL LA, FEHW R 5 E X&), v
CASEN M) NEpe S P
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