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FE TR AP RS s )l e B
G, HEETIR b PEiC E LR iy T AR B 25 g AT
6 XGRS L7400, DU BRI S5 9E , 28 il ] TR
R JERE L ZRHAA 1000 L5, Hhif
ZHY e i R IEAG 12 MR Y. XA
BRI TR B 2 4 R B s Ak A Ak
FE, QA0 TR B A S =l Rl
AR A5 s 25 BE M) , B MR R PR Uk
JREEVER] AN, %8 i Z A B A R PUEAE
FH L JCHAESEUN , BENG 55 & A ) 1 Ry 3K L HTIE R 1Y
HWZS IR . o FREA IR TR KR
PR VR X AR BE AN 3 1 A 22 o) AT
THFE. B I ZE R 95% £ T2 B ) i T 12
CTEFITE T P AR A 43 2545 31— R 51 oS e A S K
F L AT IR 2L 7 95% £ B B 1 £
TBEFN U ER AL B AR 10 MUY, B E RO
PER7 R
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lent 1100 Series LC-MSD-Trap-SL % Jii %43 ] %2 ESI-
MS; & HE W AH €435 4 B85y Shimadazu LC-6AD,
SPD-6A il SPD-10A 5 &h-1] BLAG I 2% ; ] 4 54 S AR
{074 . YMC-Pack ODS-A ( 20 mm x 250 mm, 10
pm) ; SOAH Rp-18 (25 ~40 pm) #EHEH HA Fuji
Silysia 23 w4 7 s Rp-18 FUAHAR N &R Merck 24 7]
it ; Sephadex LH-20 /5 ¥ij #. Amersham Pharmacia /3
AJ AR A A (160 ~200 H,200 ~300 H ) Al
WZ TS REIE GF254 Y1087 Bire e ) 7™ o

SRR T 2004 4R 8 AR AT, )R B
e T AN AR A E N TEMRBENS 3 V. cumingiana
(25 B FRASDRAT T b ] B2 24 B2 B 25 W F 52 b
A% (A5 No. 80210)
2 R

TR B AR RN 85 2 B (4.1 kg) Ky )5 H]
95% LBEMIFLHE I3 U, B 2 ho SRR k4
TR JE R R BT Kk v AR A i S
R CHRFNIE T BEAE I, 70 045 11,41,35,199 ¢, f1
TR PO 2R AT (35 [ 52 alidl, 45 5 E 45 Al ik
JE e R A Y 5 (125 mg) ,6 (7 mg),7(59
mg) ,8(550 mg) ,11 (8 mg),12 (12 mg) . BEMRL
PR A U R A €233 DA S0 - Y el 8 R 0, 75 38
5 45, 55 4 4143 28 Sephadex LH-20 1 3%
S A2 alifl, 3 2R 41 16. 0 g, il % %1 HPLC 4 {45
FMLEY10(7 mg) o IE T B2 U 2 KL IR A
G Ealifeds 3 DL, P a2 A A REIREE
% DL ST - WA B2 UE M , Sephadex LH-20 (3% 4
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1k, il % HPLC 7 B3 fk 59 1 (62 mg),2 (58
mg) ,3(12 mg) ,4 (25 mg) ,9(11 mg),
3 e

AW IR KR, FeCly 20 i 5 B
( +) ESI-MS m/z553 ([M+Na]*);( —) ESI-MS
m/z529 [M -H] ,'H-NMR (CD,0D,400MHz) §:
7.56 (1H,d,J =16.0 Hz,H-7"),7.49 (1H,d,]J =
15.6 Hz, H-7'),7.01 (2H, br s, H2",2"),6.91
(2H,d,J =8.4 Hz,H-5",5") ,6.73 (2H,dd,J =8. 4,
3.6 Hz,H-6',6") ,6.28 (1H,d,J =16.0 Hz,H-8") ,
6.16 (1H,d,J =16.0 Hz,H-8"),5.34 (1H, m, H-
3),5.26 (1H,m,H-5),3.92 (1H,dd,J =6.4,2.4
Hz,H4),3.63 (3H,s,-OCH,),2.28 (1H,dd,J =
13.2,4.0 Hz, He-2),2.25 (1H,dd,J =13.2,6.4
Hz,He-6),2.13 (1H,dd,J =14.0,3.6 Hz,Ha6),
2.05 (1H,dd,J =13.2,8.4 Hz, Ha2); “C-NMR
(CD,0D,100 MHz) §: 175.6 (C0OO0-1),168.7 (C-
9”),167.9 (C9'),149.7 (C4"),149.5 (C4"),
147.4 (C-7"),147.1 (C-7"),146.9 (C-3"),146.8
(C-3"),127.9 (C-1"),127.6 (C-1"),123.1 (C-
8"),123.0 (C-8"),116.5 (C-2",2"),115.4 (C-5"),
115.1 (C-5"),115.1 (C-6"),114.8 (C-6"),74.6
(C-1),72.2 (C-3),72.0 (C-5),69.7 (C4),53.0
(COOCH,-1),36.7 (C-2),35.6 (C-6), Dk %R
53wk [ 34 ] k18 B methyl 3, 5-dicaffeoylquinate [
Bl — 2 k&9 1 %€ N methyl 3, 5-dicaf-
feoylquinate

EY 2 IRE KR, FeCly 244 S0 S B,
( +) ESI-MS m/z 553 [M + Na]*; ( - ) ESI-MS
m/z529 [M -H] , "H-NMR (CD,0D,400 MHz)
5:7.54 (1H,d,J =16.0 Hz,H-7"),7.45 (1H,d,
J=16.0 Hz, H-7'),6.97 (1H, br s, H2"), 6.95
(1H,br s,H-2"),6.87 (2H,br d,J =6.4,H-6",6"),
6.70 (2H,d,J=8.0 Hz,H-5',5"),6.24 (1H,d,J =
16.0 Hz,H-8'),6.11 (1H,d,J =16.0 Hz, H-8"),
5.48 (1H,m,H-3),5.05 (1H,dd,J =8.0,3.2 Hz,
H4),4.29 (1H,br dd,J =3.2,2.8 Hz,H-5),3. 66
(3H,s,-OCH;) ,2.27 (1H,dd,J =14.0,3. 2 Hz,He-
2),2.20 (2H,m,H-6),2.03 (1H,dd,J=11.6,6.4
Hz,Ha-2); "C-NMR (CD,0D, 100 MHz) §: 175.2
(COOCH,-1),168.5 (€C9"),167.9 (C9'),149.8
(C4"),149.7 (C4"),147.7 (C-7",7"),146.8 (C-
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37.3') 127.7 (C-17),127.5 (C-1'),123.1 (C-8",
8') ,116.5 (C2",2") .115.2 (C-5") ,115.1 (C-5")
114.7 (C6") ,114.5 (C-6').75.8 (C-1).,74.9 (C-
3),69.1 (C4),68.6 (C-5),53.1 (COOCH,-1),
38.5 (C-2),38.4 (C-6) . LA E5 30k 34 i
j& ) methyl 3, 4-dicaffeoylquinate B¢ 4% — 3, S fb
AW 2 %5 methyl 3, 4-dicaffeoylquinate

a3 REEORR, FeCl, B 50 5 FHE
(+) ESI-MS m/z 567 [M + Na]*; ( —) ESI-MS
m/z543 [M - H]~, "H-NMR (CD,0D,400 MHz)
5:7.54 (1H,d,J = 15.6 Hz, H-7"),7.45 (1H,d,
J=15.6 Hz,H-7') ,6.97 (1H.,d,J =2.0 Hz,H2") ,
6.94 (1H,d,J=1.6 Hz,H2') .6.91 (2H,br d,J =
8.0 Hz,H-6',6"),6.69 (2H,d,J =8.0 Hz, H-5',
57).,6.24 (1H,d,J =16.0 Hz,H-8") 6. 11 (1H,d,
J=16.0 Hz,H-8"),5.48 (1H,br d,J =5.2 Hz, H-
3).5.05 (1H,dd,J =8.4,3.2 Hz H4) .4.29 (1H,
brd,J=3.2,3.2 Hz, H5) ,4.11 (2H,q.J =7.2
Hz,CH,-1),2.27 (1H,dd,J = 14.0,3.2 Hz,He2)
2.19 (2H,m,H-6),2.02 (1H,dd,J =14.0,6. 4 Hz,
Ha-2),1.20 (3H,t,J =7.2 Hz, CH,-1); “C-NMR
(CD,0D,100 MHz) &: 174.8 (COO-1),168.5 (C-
9") ,167.9 (C9’),149.8 (C4",4") ,147.7 (C-7",
7').146.8 (C-3",3"),127.7 (C-17,1'),123.1 (C-
87.8'),116.5 (C-2",2').115.2 (C-5",5'),114.7
(C-6"),114.5 (C-6"),75.7 (C-1),74.9 (C-3),
69.1 (C4),68.5 (C5),62.7 (CH,-1),38.3 (C-
2,6),14.3 (CH;-1) ., LA AR5 SCHRS ] B i)
ethyl 3, 4-dicaffeoylquinate [t % 45 — 2%, Stk 54 3
W E A ethyl 3 ,4-dicaffeoylquinate ,

a4 WREEORR, FeCl, B0 5 FE
(+) ESI-MS m/z 715 [M + Na]*; ( —) ESI-MS
m/z691 [M —H] ", "H-NMR (CD,0D,400 MHz)
5:7.53 (1H,d,J = 16.0 Hz, H-7') ,7.48 (2H,d,
J=16.0 Hz,H-7",7"),7.00 (1H,d,J =1.6 Hz, H-
2'),6.97 (1H,d,J=1.6 Hz,H-2"),6.95 (1H,d,
J=1.2 Hz,H-2") .6.87 (2H,br d,] =8. 4 Hz,H-6'
6"),6.81 (1H,br d,J =8.0,1.6 Hz, H-6") ,6.71
(2H,d,J =8.4 Hz,H5'fil H55") ,6.66 (1H,d,J =
8.0 Hz, H-5").6.24 (1H,d,J =16.0 Hz, H8')
6.18 (1H,d,J =15.6 Hz,H=8") .6.14 (1H.d,J =
15.6 Hz, H-8"),5.59 (1H, m, H-3),5.53 (1H,
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brd,/=3.6 Hz,H-5),5.28 (1H,dd,J =8.0,3.6
Hz,H4),3.67 (3H,s,COOCH,-1),2.40 (1H,dd,
J=14.0,3.6 Hz,He-2),2.33 (1H,dd,J =13.6,8.4
Hz,He-6),2.21 (1H,dd,J =13.2,3.6 Hz,Ha6),
2.13 (1H,dd,J =14.0,7.2 Hz, Ha2); “C-NMR
(CD,0D, 100 MHz) &: 175.5 (COOCH;-1),168.4
(C9'),168.0 (C9"),167.8 (C9"),149.8 (C4',
4"),149.6 (C4"),148.0 (C-7"),147.8 (C-7"),
147.6 (C-7"),146.8 (C-3',3"),146.7 (C-3"),
127.7 (C-1"),127.5 (C-1",1"),123.4 (C-6'),
123.2 (C-6",6") ,116.5 (C-2",C-2",2") ,115.2 (C-
5"),115.1 (C-5"),115.0 (C-5"),115.0 (C-8"),
114.4 (C-8"),114.3 (C-8"),74.7 (C-1),71.9 (C-
4),69.6 (C-3),69.2 (C-5),53.1 (COOCH,-1),
37.9 (C6),36.5 (C-2), DL F%ds53CHk[6-7 ] i
JE Y methyl 3,4, 5-dicaffeoylquinate [t %585 — 3, #L
LAY 4 Y5 methyl 3,4 5-dicaffeoylquinate

e S HosriRkes & ; Libermann-Burchard
B 5 B S s S Sk [8 ] i iy — 2, B
55 LA (5 SRS TR 2 R o — R, MO RS S
A

k&% 6 B I8 E JE B K Libermann-Bur-
chard 5 B . AZREECE 5 SOk 9 ] 4l — 2L,
UG 6 Ty o- T BT

EW T  H 4IRS & Libermann-Burchard
JEBAYE . 5 B~ (S IRt BE G 2 PR o — 3, il
EEYT B4

EW8 HEICEEHAK ; Libermann-Burchard
S v P, ESI-MS m/z 505 [M + Na]* ., '"H-NMR
(CDCL,,400 MHz) §: 5.23 (1H,br d,J =6.0 Hz, H-
11),4.72 (1H,br s,H-31) ,4.66 (1H,br s,H-31),
4.48 (1H,dd,J =11.2,4.4 Hz,H-3),2.05 (3H,s,
CH,C00-3),1.07 (3H,s,CH;-19),1.03 (3H,d,J =
2.4 Hz,CH,;-27),1.02 (3H,d,J =2.4 Hz,CH,-26),
0.91 (3H,d,J =6.4 Hz,CH,-21),0.89 (3H,s,CH,-
18),0.86 (3H,s,CH;-28),0.74 (3H,s,CH;-29),
0.65 (3H,s,CH,-30) ;" C-NMR (CDCl,,100 MHz) §:
35.8 (C-1),24.2 (C-2),80.9 (C-3),38.0 (C4),
52.6 (C5),21.2 (C-6),28.0 (C-7),41.7 (C8),
148.1 (C9),39.2 (C-10),115.2 (C-11),37.1 (C-
12),44.3 (C-13),47.0 (C-14),33.9 (C-15),28.0
(C-16),50.9 (C-17),14.4 (C-18),22.2 (C-19),

36.1 (C-20),18.5 (C-21),35.0 (C-22),31.3 (C-

23),156.9 (C-24),33.8 (C-25),22.0 (C-26),21.9

(C-27),18.4 (C-28),28.2 (C-29),16.8 (C-30),

105.9 (C-31),170.9 (CH,C00-3),21.3 (CH, COO-

3) o DA EEdES Sk 10 ]38 1Y 24-methylene-lanos-

ta-9 (11)-en-3B-acetate FLH5—2, AL &V 8 JEE N

24-methylene-lanosta-9 (11)-en-3B-acetate,

EW 9 HELE SRR ; FeCl, B4 )i 2
BRI . XGRS 15 SCHR L 11 ] il A0 R — 2, i
EEY 9 KB TRROME.

G 10 FRLLEAMPRY . NMR $ds 5 30k
(12 ] —5, S5 10 B4R — R — IR T fi.
[ &% 30k ]
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Chemical constituents from stem barks of Vernonia cumingiana

LIU Jing, DING Guangzhi, YU Shishan”
(Key Laboratory of Bioactive Substances and Resources Utilization of Chinese Herbal Medicine Institute of Materia Medica ,
Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100050, China)

[ Abstract] The chemical constituents from the stem barks of Vernonia cumingiana were investigated. Various chromatographic
techniques such as silica gel chromatography, Sephadex LH-20, ODS column chromatography and HPLC were used to isolate and purify
the constituents. The structures were elucidated by spectral methods. Twelve compounds were isolated from the 95% ethanol extract
and their structures were elucidated as methyl 3, 5-dicaffeoylquinate (1), methyl 3, 4-dicaffeoylquinate (2), ethyl 3, 4-dicaf-
feoylquinate (3), methyl 3,4 ,5-tricaffeoylquinate (4) , stigmasterol (5), a-spinasterol (6) , B-sitosterol (7) , 24-methylene-lanosta-
9 (11)-en-3B-acetate (8), ethyl gallate (9), di-n-butyl-phthalate (10) , stearic acid (11) and palmitic acid (12). Compounds 1-12
were isolated from this plant for the first time.

[ Key words] Compositae; Vernonia cumingiana; caffeoylquinate; sterol
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