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Chemical Constituents of Dichloromethane Extract From Leaf of Celastrus monospermus

ZHOU Qiong' , WANG Ding-yong’, ZHANG Yan®, HAN Tian-jiao”,
CHEN Yan-zhong®, LYU Zhu-fen’, XIE Qing-chun’”
(1. Guangzhou Twelfth People’s Hospital, Guangzhou 510620, China; 2. Guangdong Pharmaceutical
University, Guangdong Provincial Key Laboratory of Advanced Drug Delivery, Guangzhou 510006, China)

[ Abstract ] Objective: To study the chemical constituents of dichloromethane extract from the leaf of
Celastrus monospermus and to clarify the basis of its efficacy substance. Method: Methanol extracts from the leaf of
C. monospermus were obtained by using dichloromethane, and purified by gradient elution on silica gel column
chromatography with petroleum ether-ethyl acetate system. Their structures were identified by their physical and
chemical properties, as well as the spectral data. Result; Eleven compounds were isolated and identified as
monosperme A (1), syringic acid (2), syringaldazin (3), vanillic acid (4), B-sitosterol (5), daucosterol (6),
usu-12-en-3-one-28-methyl (7), a, B-amyrin (8), 3-oxo-olean-12-en-29-oic acid (9), tripterfrielanon A (10) ,
and 3, 28-dihydroxy-olean-12-en-29-oic acid (11). Conclusion: The 11 compounds were obtained. Compound
1 was a new compound and other compounds were separated from the leaf of this plant for the first time.

[ Key words | Celastrus monospermus; chemical constituents; structural identification; 3-oxo-olean-12-en-

29-o0ic acid; new compound
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JRHE A 30 A, REAA 24 FhFn 2 ABRD BRE
iy TR JCICE, Hofl 45 XA A, SCH DL K
TRE £ . Tor B Y £ oA B e | g 1
il BUBE A R N A R A R e R R R AR
PEFE M R TR EE A A S
B3, R AR o AL =il S Ak B e TP BB W)
A2 153 B — A A R A3, B R ORI E L 1%
Al E Wy B BAT B 0 TR 16 1 ] s X XU |
IR 98 I LS A TE — B R . AR KB T
7 e B A 2 B3 AN g I R T 9T, DR 2H B 2
58 UM T R AU AR AN 2R A 2 iU S, EE S =
2 R4 T AR 25 i R R S R T R B AE 1A
SR rf R B IR T . R T T R
AR B9 A7 L3, DIZAE W) A 2800 35 A
3, AR SCE YO H: v B A R A g 1 M ) R A
AT RGBS NP B AR R 1 MMEE W, H s B
P B AT BRI 7 2 1% 1 MMEE ), i B
A RS 1 sk MAEY . EHEX
B 1 J5 SR SN P S b & B AR A P Ak A
HAT 858 B0 R L A A B B O T A Y
KIRACE W, Sl K AK 25 W 7E Bt a8 TR 4 107 ] 2 14
A BE

1 #a

S I e 2R T 2008 AR 10 H TR B A5 |
DX, AR 25 e v 24 o e 2 A DR 0 A E D a1
JE Celastrus monospermus B M 5 A 4% 5 iy DZT-
2008 , F7 BT AR 24 57 Be 24 Bk B K AR 25 W Ak #
Wz,

A S W e A e L 2R SR o pr kR
BT R FRT AL AR A A Ak EHLAL zex.
IT, KL EE 200 ~300 H X5 2, 7 & AL TA R
Al X-6 RO I E A (st B s AR AT PR A
H ), Avance III %l 500 MHz Digital NMR
spectrometer ( TMS fy N #5 4, 3 + Bruker 2 &) ),
Spectrum-100 &Y f# 57w A8 e 21 b )l 33 AL (52 [
PerkinElmer A 5] )

2 RESE

g e AL HE AT TR DRy RS AT T
P BE IR 3 W K 3 b IR A IR R
W ARTT R .

B2 30. 0 g /B IR g s , FH At -2
Wz Z, g (50:1,25:1,20:1,15:1,13:1,11:1,8:1,5:1
) W R A R HEAT B BE VR B L 45 500 mL W £R 1 3R 47,
SR SR 217 A4y, 2 TLC BRI G B GF254 4 )

R, AR Ay A A A LAY, & E
45 5% 11 M s

55162 ~ 163 i 43 ( PE B A B3 B0 81 135
OY) RTRE R B — E R R A K R R B
eI R R A A BT A, TLC K, i /R A7 76
T OB 5 B A, T WA TS A GE AR RE R
(200 ~300 H ) ffFB5 3557, 47 4 58 53 85 2li 4k, H
ArIM k- R SR (20:1,15:1,13:1,10:1,8: 1) %55
A ZR 2R A7 B0 B R G, O R0 AR B A B0 135 1345,
VB T 2 7% -8 TLC Al Jé I 35 FH A il ik - — 510
F Jot , B R Sk € 590 S €6, A S Tk - 20 R O TR R AR T4
A, RS 1(10 mg) o 55 62 ~67 I 43 (WE 7 &
BUMBCR 25: 138800 ) I W R 3 — e BIERA T
o FeIR AR B, 2 [ M P 48 T ik - £ R TG I R T
5 AL A 2(8 mg) o 55 77 ~79 Wi 4y (PRI A
U BCR 20: 13800 ) I WIE & B — 2 B IE R A A
s B R -2 R R LR
Fi-T9 T 25 v AR RO R B4 AR A 3 (10
mg) . 55 135 Fior (VEMERIMR U 80k 13:1 384y )
Vo A B — o R B S A 1 AR B %R T
Z AN O R SRR R E L AR LAY 4(7 mg)
55167 ~ 169 s> (PeMERIMRBU 08 8: 17y ) i
WHET NG S5(15 mg) . 55 170 ~ 173 4y
(VR FAR TR H0 50 L4y ), W9 W T )5 in A&
A A R A (200 ~ 300 ) WS 3457, #E 474
BB Al , FH A Bk -2 R 2 B (15:1,10:1,8: 1,
5: 1) WA R OE AT B B PR, Wk R A B A Bk
10: 186 40 DR W 45 IS A3 654 6 (14 mg) o 5 29 ~
32 Ay (BRI RS B0 25 1) i W o8 e HE T
A IE I FE 635 A e (200 ~ 300 H ) WS 3457, #E 47
FE 3 oy g5 aliAk , A il k- 2 R 0 fg (40:1,30: 1,
25: 1) IR R 04T B VR G, A 50 mL Y4 1 30
Ay 5 T Ay (VR FR B HCk 30: 19843 ) 180T e
B 78 R IF 2 TLC K, J ¥ 500 F A 3 k- — 0 e
MRS B R4 e R R e e JE e G 7(5
mg) o £ 35 ~42 I 43 (Ve BRI AR B B R 250 1R
57 AR TG N A GE 2 0 A €3 FE I (200 ~ 300
HO) BB 357, A7 RE 35 43 85 4t Ak, 1 A il ik - 2 1R
LT (40:1,30:1,25: 1) ¥ A R 470 2 R G, Ok
JIE SRR 43 H0Ch 300 19 43, s e 7 25 & JF 48 TLC
I, JE FF 500 P e k- — G PP o, B R e R
W AR W ER, 78 B & 5 159 8(8 mg) .

55 80 ~ 88 i 43 (VR AR R 4r Bl 15 14
O3 R T IR I GE 2 )R 8 3 R S (200 ~ 300
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B AR 1457, AT A €35 53 25 Al Ak, 1 A0 il g - £ 1R
SR (30:1,25:1,15: 1) ¥ A 3R i A7 80 B2 TR G ,
JBE AR FR Kk 150 1R 53, 98 Jié 7% 76 % O 28 TLC
G, R I 550 A ol A - — S T e, R B (A5 B
WA e R R EW 9(9 mg),
102 ~ 104 Jig 73 (VAR B3 B 130 1 3853 ) ,
WHE T J5 A3 & 0 A €455 A i (200 ~ 300 H ) BF
JE 5] AT RE A8 4 B sl Ak, A i BE- £ R L TR
(30:1,200 1,15 1,13 1) 3% 500 fA 52 2647 B B2 BRI
VRV ARFR 23 0k 15 135 43, 0 e e o 78 kI &
TLC A0, J& I 0] FH A il ik - — 58 &, 4 TR . €4 74
8, 75 TH T 32 5 A5, (B A7 L6 S T I 2% B A, IR
HEATAE €8 3% 43 B3 Al Ak, A0 k-2 R £ TR (20 1,
18:1,15: 1,13 1) ¥ 5 14 5% 306 47 B B8 R 0, 0k JI5E 79
PRBRGR B0 15 LS 43, 0o He e % 28 & JF 48 TLC K
N0 B8 TR A £ 5] J €5, A 3] T AT R A VAR 4 AR e e 7%
RERFIHEEY 10(6 mg) . 55 182 ~ 184 Wi 7 (Ut
JBERMARTR > Bk 42 VR 3 ) VR W 2 B — e R
A E AR A B, R A, =S Wk, SR TR,
PRI, K S50 R TS A L 249 R i o0 T e L O R A i T O
JUt, T A AN N A K i LR 4T R 75 I IR 5 B
W RO HRAE YR TLC A, W% 5
JIAE 8 9 FE €835 5k 152 (200 ~ 300 H ) #F i 24 2, ik
FrFE 5 53 25 2l Ak, 1T =50 W e - Y Wi SRR R AT
B BEVEBE, TLC A It B BB 5, 5 O AH W] B8 s Ak
W SRR B E R ERAL A 11(11 mg) .
3 HHETE

Ew 1 BEJE B R (AlEE-2mR
fig ) , Liebermann-Burchard [z i BH £, ESI-MS m/z
467[M - H] ™, HR-MS J "“C-NMR #j & H 5 F =X
CyH,, 0, ' H K J "C-NMR ¥ 5 & 238 1k &5 9 3-
oxo-olean-12-en-29-oic acid A3 ,'H-NMR £7E 5
XA 6 AN EES,5:1.08 (3H, s), 1.04(6H,
s), 0.79 (3H, s), 1.13 (3H, s), 1.29 (3H, s),
MK 1 BEHES69.43(1H,s) 1 IHHA(ES s
5.42(1H,br s), "C-NMR 3% /8 A 30 DB AS
SLomIXA 25 NfE T RS IXA S ARG S, H
s, 217. 8 JE M Bk KL 15 5, 5, 206. 6 & B FE ik 5
505, 184.0 RIBTRBE 5,6, 124.1 & 5, 141.8 Y
B A o T R B A =0 AR IE (S % . 5 3-oxo-
olean-12-en-29-oic acid #H It , 1 T C-17 B 1= 5 1%
5% (3B 51 48. 8 ppm, U] C-28 (i 77 7 EIE 3k —
zE gk — 5 i HMBC H-28 (8 9.43) F1 C-17 (§,
48.8)/C-18 (8.39.1)/C-16 (8. 22.3) PFilF 52, %

. 66 -

TR, A 1 B 5 S RH A 3-oxo-olean-12-
en-28-al-29-oic acid, i Hi 1k &4, fir % Jo ot T 1 %
AZAE S W H (500 MHz) J "“C-NMR (125
MHz) i W2 1, 45U 1,

*1 &% 1H'H (500 MHz) #1 “C-NMR (125 MHz) #iE

Tablel 'H (500 MHz) and “C-NMR (125 MHz) data of

compound 1

No. Sy 8¢ HMBC
1 39.0 H-25

2 34.1

3 217.8 H-23, 24
4 47.4 H23, 24
5 55.3 H-23, 24, 25
6 19.5

7 32.2 H-26

8 39.1 H26, 27
9 46. 8 H-25, 26
10 36.7 H-25

11 23.5

12 5.42 (1H, brs) 124.1

13 141.8 H-27

14 41.8 H27

15 26.7

16 22.3 H-28

17 48.8 H-28

18 39.1 H-27, 28
19 39.6 H-30
20 42.0 H-30
21 27.5 H-30
22 26.6
23 1.04 (3H, s) 26. 5 H-24
24 1.08 (3H, s) 21.5 H-23
25 1.04 (3H, s) 15.1
26 0.79 (3H, s) 16.9
27 1.13 (3H, s) 25.3
28 9.43 (H, s) 206. 6
29 184.0 H-30
30 1.29 (3H, s) 19.1

EW2 HESMS (AR RE-HE), mp

205 ~ 207 °C,'H-NMR (500 MHz, CD,0D) §:7.33
(IH,s) HARF AW A0F8,3.89 (3H,s) I H A
ST AL, BT DL IR PR SR P AR Y A R
K11, 2RI ]ELREGY 2 AT HR
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2 EWT BRI G T E KR (i k-
o Z W ZEE), mp 173.5 ~ 175.3 C, Liebermann-
0 Burchard JZ i 4 B4, 76 2040 963 IR o, IRw)Y
H

O

Bl &Ml mikEes

Fig.1 Chemical structure of compound 1

(‘syringic acid) ,

&3 T Tdrdh (A ilEE-2 MR OW) , mp
110 ~ 112 °C ,'"H-NMR (500 MHz, CDCl,) §: 9. 83
(1H,s) KR 76 Ik S ML= 088, 3.99 (6H,s)
2 AW EFEE T AR, 2% SOk [ 12 ] e
&Y 3 o~ T A (syringaldazin)

b 4 MR A4, mp 208 ~209 C,'H-
NMR (500 MHz,CD,0D)é&:7.57(2H,dt,J=2.0,8.0
Hz) ,6.85(1H,d,J =8.5 Hz),3.91(3H,s) b H &
HEAR T, ZH B3] EhEY 4 B &R
(vanillic acid) ,

&Y s LG I E e, mp 138 ~ 141
C;10% B f2-& B W 8 57 i # h % 40 @,
Liebermann-Burchard jZ 3 FH: ' H-NMR (500 MHz,
CDCl,) 8. 5.35 (1H,d,J=5.2 Hz),1.01 (3H,s),
0.91 (3H,m),0.85 ~0.69 (4 4~ CH,); "C-NMR
(125 MHz, CDCl,) 6.:37.4(C-24),31.8(C-7),
71.9(C-3) ,42.4(C-13) ,140.9(C-5) ,121.8(C-6) ,
32.0(C-8),50.2(C-9),36.6(C-10),21.2(C-28),
39.9(C-12),56.9 (C-14),24.5(C-23),28.4 (C-
11),56.2(C-17),19.2 (C-25),12.0(C-26),36.3
(C-1),19.6(C-2),34.0(C-22),26.2(C-15),29.3
(C-16),19.9(C-19),18.9(C-29),23.2 (C-27),
12.1(C-18) . ZHCHR[ 14 ] 80 € x L& Wl -
8§ I ( B-sitosterol ) ,

a6 HEKMA, mp 303 ~305 C ;76 L Fl
VR S Sy v e, NV T A T o T =
RO OB W, W TR IOR, RBIR T
M INE 5 L5 B N X R LU RS M — B IR G
5 85 A F B, 'H-NMR (500 MHz, CDCl,) §:5.35
(1H,m),4.59 (1H, dd, J = 11.6,2.0 Hz),4.45
(1H,dd,J =11.6,5.2 Hz),4.28 ~4.33 (2H, m),
4.06(1H,t,/=8.0 Hz),3.95 ~4.00(3H,m) ,2.74
(1H,dd,J =13.2,2.4 Hz),2.50 (1H,t,J =11.6
Hz),1.76,2.12(2H,m) ,0.85,0.66(3H,s) , &%
k[ 15 )80 E A% N1 (daucosterol)

3379 em ' 1 ANEHIEFT 1 697 om T A A HE W A
A B SUE (-C = C-) ,1 730 em ™" A7 1 /> W kg i #f
U Ay T R I AT 0 L 1 697 e ™A T A TR AT A T
i TR e R g s 2 857 ,1 461 1 385 em ~ ' AU 3 Y
A-CH, o 454 TR % d e HE D Z AL & W o 35 A R
HEF BB S 0 15 95 e 0 < 2k 5 ' T H-NMR
(500 MHz,CDCl,)é8: 0.80(3H,s),0.86(3H,s),
0.87(3H,s),0.94(3H,s),0.95(3H,s),1.04(3H,
s),1.05(3H,s),3.61(3H,s),5.27(1H,s), HH'H-
NMR £ 5 5 55 e -3 - -12-4 -28-12 B 1 (3-oxo-
urs-12-en-28-oic acid methyl ester ) % 1% %% #& #H
FRETT W DT A 0 9 -3 - - 124045 28 -k
M

ka8 st A @ERCAIhE-LR O
fig) ,mp 135 ~ 136 °C ,'H-NMR (500 MHz,CDCI,)$§:
4.77(1H,dd, H-3),5.13 (1H,t),5. 19 (1H,t),
0.79(3H,s),0.83(3H,s),0.91(3H,s),0.93(3H,
s),0.94(3H,s),1.01(3H,s),1.13(3H,s),1.25
(3H,s),0.79(3H,s),0.80(3H,s),0.87(3H,s),
0.95(3H,s),0.97(3H,s),1.07(6H,s),1.25(3H,
s); "C-NMR (125 MHz, CDCl, ) §.:38.7/38.2 (C-
1),26.8(C-2),83.3(C-3),38.2(C4),55.6(C-5),
18.4(C-6),33.1/33.5(C-7),40.0/39.8 (C-8),
47.9/47.8 (C-9),38.0 (C-10),23.5/23.6(C-11),
124.5/121.9 (C-12),139.8/145.4 (C-13),41.8/
40.0(C-14),28.3/26.8(C-15),26.8(C-16) ,33.6/
33.1 (C-17),59.3/47.5(C-18) ,39.8/47.5(C-19) ,
39.2/31.5(C-20),31.5/33.7 (C-21),41.8/38.0
(C-22),28.3/28.4(C-23),15.9(C-24),15.9(C-
25),17.1/17.0 (C-26),23.1/26.8 (C-27),28.9/
28.4(C-28),17.8/33.6(C-29),21.6 (C-30) , &%
SCHk (18] 546 & % 3-0-carboxybenzoate of «, 8-
amyrin 385 B BR S HE Bk J5 T S 2 AR TR 9 T %Ak
&N olean-12-en-3B-0l (6CI,8CI) , urs-12-en-38-ol
(6CI,8CIIREW .

a9 AaY I OE RR (-2
B2 Z.T5 ) , mp 248 ~ 250 °C ; Liebermann-Burchard Jz
N7 B P, 'H-NMR (500 MHz, CDCl,) §:0.81 (3H,
s),0.93 (3H,s),1.03 (3H,s),1.05 (3H,s),1.08
(3H,s),1.15 (3H,s),1.26 (3H,s),2.82(1H,dd,
J=4.5,14.4 Hz,C-H),5.30 (1H,s, H-12) ;" C-
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NMR (125 MHz,CDC1,)8.:218.4(C-3),184.7(C-
29),143.6(C-13),122.4(C-12),55.4(C-5) ,47.4
(C-9),46.9(C-18) ,46.6(C-19) ,45.9(C-22) ,41.8
(C-14) ,41.1(C4),39.3(C-8),39.1(C-1),36.9
(C-10),34.1(C-2),33.9(C-21),33.0(C-7),32.5
(C-17),32.2(C€23),30.7(C-20),29.7(C-28),
27.8(C-16),26.5(C-15),25.8(C-27),23.6(C-
11),23.0(C-30),21.4(C-25),19.6(C-6),17.0(C-
26),15.0(C-24) ; J:'H-NMR & "C-NMR 5% % X
BRL19 ] — 2, o & Ak & W 55 380OR Je-3- 1 -12- 46 -
29-FR 1A o

Ew 10 G AT E B K, mp
270 ~272 C.,'H-NMR it 3 B A B 3L S (5 2 9. 45
(1H,s) #13.26 (2H,br s) BY-OCH, ~ Z5 ¥ {5 5 . H-
NMR (500 MHz, CDCI,)6:0.68 (3H,s),0.71 (3H,
s),0.84 (3H,s),0.87 (3H,d,J =6.7 Hz),0.98
(3H,s),1.08(3H,s) R ZIEGW & H 6 4~ H 5
“C-NMR (125 MHz,CDCl,)8,.:22.4(C-1),42.0(C-
2),213.4(C-3),58.4(C4),42.3(C-5),41.4(C-
6),18.6(C-7),53.5(C-8),37.6(C9),59.6 (C-
10),36.0 (C-11),30.7(C-12),38.4(C-13),40.1
(C-14),27.9(C-15),35.8(C-16),39.6 (C-17),
41.7(C-18),30.7(C-19),32.9(C-20),29.9 ( C-
21),33.2(C-22),7.0(C-23),14.8(C-24) ,18.0(C-
25),18.4(C-26),20.9(C-27),207.2(C-28),25.9
(C-29),74.9(C-30) . DL b %ds 5 3CHk [ 20 ] % IR,
25} Y5 5E N 3-0x0-30-hydroxyfriedelan-28-al ,

k& 11 k& ¥k G B K K, H-NMR
(500 MHz, DMSO) % #&,6:5.17 (1H, br s),0.77
(3H,s),0.84(3H,s),0.89(6H,s),1.10(3H,s),
1.13(3H,s) ; "C-NMR (125 MHz,DMSO0) ,5.:1 P&
TR B (179.6) ,1 Xtk (143.6,122.3) ,2 4~ % SH bk
JiF (73.8,67.0);48.6(C20),48.2(C-5),46.8
(C9),41.6(C-14) ,41.2(C-18) ,40.6(C-19) ,40.3
(C-8),36.9(C-4),36.5(C-10),36.4(C-17),32.8
(C-1),32.2(C-7),29.8(C-22),28.7(C-21),28.4
(€-23),25.7(C-2),25.2(C-15),24.9(C-27),23.0
(C-11),22.3(C-16),21.8(C-24),19.3(C-30),
17.8(C-6) ,16.5(C26),15.2(C-25), VI - ¥c¥ 5
SCHR (21 ] — 2, 1 2 5 % R 3a, 28-dihydroxy-
olean-12-en-29-oic acid,
3 FR5ITR
3.1 BB e A SO T o B T
Y T 1L AMEE W ARG 1 e S W, HoA 10

- 68 -

MMEE W E R T AR A
2~4 NHEFAEGY;EWS,6 HEEKLEGY;
a7 ~11 =k E5W. HhikEWmTHh
B 5 B = A A AL W) 10 S AR R B A =i fk
W AE W 1,911 R FF R B R = e &9 1k
Y 8 J& a-amyrin Fll B-amyrin IR S, K a-
amyrin S 5 95 68 B =% A5 W), B-amyrin Dy 55 R
B B = A A )

3.2 phyEmt it E L RS E S, 5T
AL e BT ) S5 = AR 25 R e B
(g F BRI . T P A X T R A g A
XoF 33 A W R Ak o By | 2 B E P R B g O D A
B 4 L 2R I A Rl A e i AR A B A I
PO LR A =R 4y, R T I A 4
FLBE S AT % 8 120, 2 0k S8R 1% 1 72 iy 1
BRI

[ &% k)
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