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N 5-168, 17, 18-= B-ent-kauran-168, 17, 18-
triol(K-3), 1683, 17-Z B F Xt ik N T2 55-19- 1R 8-
ent-16§, 17-dihydroxykauran-19-o'c acid(K-6}, Xf#i-
16aH, 17-2 3 W T £-19-38 B-ent-16aH, 17-hy-
droxykauran-19-cic acid({ K-10), A FE M grandifloric
acid (K-1), # {Z 8% kirenol, 2a, 15, 16, 19-tetrahy
droxypimar-8( 14 )-ene( P-6) , 168, 17- — ¥ F: X ik 0
TR HE-19-BR IR-163, 17-FAFH-5 4 ent-160, 17-dihy-
droxykauran-19-cic acid-16@3, 17-acetonide ( K-7), B
HEER BB 7 8 -5 FH . Neodaruto-
side (P-3)(M, 12p-52 # 7 {T B 12p-Hydroxykirenol
(P-4}, 2-F #-16-Z Bt B 77 /T BE 2-Keto-16-acety-
loxykirenol (P-5) (2], %t M 542 45%-168, 17- —B¥ ent-
Kauran- 168, 17-diol (K-8 )%}, # 3 F BEBR Sieges-
methyletheric acid (K-9)%!, # E EE M Siegesesteric
acid( K- 12)UY S Z MM Siegesetheric acid ( K-
13U F1 2  — 7K 5 4 5 & % B Darutigenol ( P-
DR e I 7 A2 -16-45-18-FE-19- T 18-Hydroxy-
ent-Kaur-16-en-19-oic acid( K-2)171,
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Fig.1 Ant-Pimarenoids from Siegesbeckia
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Table ] '“C NMR data of ant-Pimarenoids from Siegesbeckin In CsDsN#

Cabon Pl poltl p3e0] pygll ps2 pgll p33  pgBl  pgll pgls] pB] pqals] pyalsl p.yqglsl]
1 T2t 369 370 497 537t 9.5t 47.%t 47.%c 48,0t 46.9t  39.2¢ 3951 53.8¢ 53.9
2 274t 23,8 2.1t 63.8d 210.7s 64.1d 65.3d sd.6d &4.6d T2.9d 19.1¢  20.2r 212.2s 212.0s
3 79.0d  85.1d B5.4d 459  50.5t 45.8c 443t 44.3c M.1t 48.1t  36.8 38.6t 3509 50.9t
4 39.0s 38.5s 38.8s 40.55 437 4l 1ls 40 7s 404 39.7s 4.8 3845 44.55 43.7s  43.4s
5 54.4d 54.9d 55.1d 50.8d 30.3d 55.7d 54.7d 55.1d 55.7d S4.6d 56.1d 56.7d S4.9d 54.8d
6 22,3c 22,5t 228t 20.2¢ 228t 228 221t 22.1¢ 221+ 2.6t 22.9¢ 24.6c 22.% 2.9
7 36.0c 36,20 36.4t 23 5t 361t 36.9c 36 0t 36.2¢ 363 6.3 364 3Tt 362t 363
3 136.1s 138.2s 138.9s 135.8s 139.7s 138.2s 13V 25 139.2s 138.8s 138.1s 138.3s 138.4s 137.2s 138 Ts
9 Shed 50.7d 50.8d sS51.6d S4.7d 51 5d 50.5d s0.8d  50.5d  51.2d  51.1d  S50.6d  50.8d 5014
10 B.ls 37.9s 38.2s 3725 M55 W9 398 3955 40.55 39.9s 38.45 2035 4375  43.9s:
11 8.3 18.7¢ 19.2¢+ 32,9 18.7t 192t 186t 18.6¢ 18.6t 190t 18.9¢ 19.0¢t 18.9%¢ 18.7t
12 3.9 32Tt 32.1r 85.6d 322 329 325t 315t 31,9 329t 32.4c 330t 32.6c 31.9%t
13 37.3s 37.8 37.9s 44.2s 37.3s 38.1s 36,9 37.53s 35.9s 38.1s 28.0s 38.1s 38.1s 36.3s
14 127.8d4 12%.2d 129.04 123.7d 127.6d 129.94 127.3d 128.0d 27.4d 130.0d 179.5d 129.2d 130.5d 128.1d
15 78.8d 76.4d 89.7d 76.3d 75.5d 768l 7T8.8d 737 T9.8d 76.84 76.8d 76.7d 76.8d 80.7d
16 6.3t 63.6r 63.Bt 721t 6B.0r 641t 61.8Br 66.6c 653 bd. 1t 64.0c 63.9r 64.0t 65 Ts
17 22.8q 23.29 23.7q 21.8q 23.49 3.4y 2349 22,79 22.6q 23.4q 23.3q 23,54 23.2q 23.1q
18 28.59 28.8q 29.0q 28.0q 27.6q 284g 27.1g 27.3q 27.3q H.0gq 28.1q 29.1q 28.2q9 28.2q
19 14.8q 14.7q9 14.99 64.7t 64.8t 650t 645t 65.5t 654t 23.1q T2.6c 176.6s 73Tt T.&q
20 15.89 17.1q 17.3q 16.6q 16.2q 17.1g 16.79 16.99 17.0q 15.79 16.1q 14.35 16.0q 16.3g
Gle-1 102.04 102,5d 103.0d 105.6d 95.8d 105.6d 105.5d
Gle-2 T4.7d  75.24 75.4d T5.4d 74.1d 75.3d  75.3d
Gle-3 77.71d  78.2d 78.4d T8.5d 79.2d 78.4d 18.44d
Gle-4 T.6d 71.9d 71.9d 7T1.9d T1.14 71.8d T1.8d
Gle-5 78.2d 78, 78.8d 78.8 79.4d 78.5d 78.5d
Gle-6 62.8t 62.8t 63.0t 63.0c 622t 631t 63 1t
MO0 170.7s 172.3s 171 58
20.8q 21.4q 21.0q
108. 55 108.7s
Me,CO 26.3q 26.7q

25.3q 25.5q

* Signals of C-15 Glucose of P-3 are: 106. 1d,75.64,78.44.72.04,78 7d,62. 3t;
* P-1 in CDCly + CDyOD: P-7,P-8, P-9 10 CDCls,
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1.1 XF 123 BEF IR 128 Hydroxykirenol { P-
4)

123 2R AR Z B IR, C12 Bk
A GIRESGMSS.6d, HA 12-BRENELE
fi. BHERH,C16 M A B 47 1TRERY 64. 1
to BEMESER 72.1 ¢, 540, C7 LB 23.5 ¢
RS, A Y B 836 X107 A H, B 128
EEFERILFERECY 12 R E A {TRE 12¢-
Hydroxykirencl{4” },

REFENBEDPEAEEET 13 M7

ER LRSS . Hb 6 T RHEARS—XIER
{K-1), % Bt Bl 72 42-16-45-18-BE-19-F8 (K-2), X B
MNFTRAR-168, 17, 18- = BE (K-3) , Xtk W 52 42 #%-
168,17- . 8-19-B8 (K-6) , M e I 5 A2 42-168-17-—
BE-10-BEP FA & 49 (K-7) , T Bt W 7S 42 £¢-162H, 17-
B 19-BR(K-10); 7 T EF WA—REREN(K-
4), BEM(K5), X8t 1 5E A2 42-163, 17-Z B (K-
8), BEFRM(KI) IR (K-11), B ERA (K-
12) BEZBR(K-13), BTN EmILE 2,

Gle
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Fig.2 Ant-Kaurenoids from Siegesbeckia
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droxy-ent-Kaur- 16-en-19-oic acid{K-2)

FEXTBR U 55 42-16-45-18-PE- 1 9-BR A0 B g S e e
B, C3 ML FRE R 41.5 ¢, K&, M C19{r
HEE AR, C3 M BNE 6 38 &
A% C18,19 MR FEEREARNAR,C3 L
2ABRNTE S B AL,

1.3 XFaprRE{42-168, 17- 28 Ant-Kauran.
16B, 17-diol (K-8)

IR N A2 b-16p, 17-— B A9 B w3k 4k i
fr, C-4 BT B B Rm MY 40.2 5,C-18 Bk
R R 29. 4 q, FE 17- 2 3R HUALTE 19
fir, 3 19-BENERE,C4 M BBER S

B 40,2, THRE.C18 2N BEEREZH

29.4 BRI XL SEAZER-68, 17- ML ATy

R Fy %t BR DL S5 42 652168, 17- — B¥-ent-Kauran-1683,

17-dicl{K-8)"},

1.4 X T PAEEER Siegesmethyletheric acid (K-
9)

ERETEMAEEIREES T MR C17 &
F7E B fir, SHR#,C12 ¥ BEREES
/)27 74, T C12 BHb A B B R 31.4 ¢,
FHR C-17 ZERIE o fif. BRI -BETRRELYE
B MR 16HE X P M M 16cH-Sieges-
methyletheric acid(K-8)"),
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Table 2 "'C NMR data of ent-Kaurenoids from Sicgesheckia in CDsN™

Carbon K1 2l K361 k4% K5° K6 K79 K8® K8 K99 K9 K109 KNS Kplil gozoel
1 418 40.0c 4.4t 40,0t 52.4c 41.2t 407t 41.2¢ 41.2¢r 408 40.8c 41,3t 41 1t 40, It 4.8t
2 20.0c 18.8 I18.6t 184t &4.0d 19.9t I19.1t 199 I19.9: 19.Ic¢ 19.1r 20.0¢ 19.6¢ 187t 19.1t
3 38,9 41.5%¢ 3.1t 36 4 50.5¢ 3oor 385 3T IT.9t 3T 3.t 315 3310 323 3%
4 44.1s 50,65 38 Is 3175 34.9. dd4.1s 43.85 40.2s 40,75 44.8s 44.85 44.0s 50.5s 47.5s 45.0s
5 57.5d 55.5d 4%9.5d 49.3d 56.14 57.2d 57.1d 57.2d 57.2d 57.0d 57.0d 57.2d 5154 s52.3d  57.0d
6 22.2c 2.6t 2006t 2007t 0.6t 23.0c 22 Ir 231t 23.1c 22.4c 2.4t 23.3t 23.1t 23,3t 224
7 36.9¢ 411t 423+ 42.0c 42,5 42,9 4l.6t 42.9r 429 41 4L.Te 4272 42,0t 41,0t 41,7t
B 48.5s 44.5s 44.93 44.9s 44,95 45.1s 44.6s I6.Is 46.1s 43.7s 43,73 45.1s 45.0s 44, 8  43.7s
9 54.3d 51.5d 57.3d 56.9d 57.2d 56.5d 55 5d 56.5d4 S56.5d 55.3d 55.3d 55.8d 55.8d 55.3d 55.3d
10 40.4s 39.5s 39.5s 39.5s 41.3s 402 30 7s A0.4s 40.4s 40 Qs 40.0s  40.0s 39.8s 39.65 39.6s
11 B2 19.7t 188 I8.7c¢ 189 19.1t 191y I9.1t 19.Itr 1B.7t+ 18.9: 19.3t 19. 3t 18,31 18.9:
12 333t 331t 2009 26,9 26.8c 26.9t 271t 267t 267t 31.4r 3.4 3Z.n 31.9t 3L 290
13 43.0d 44.4d 46.2d do.1d 46.2d 46.0d 45 Td 46.Id 46.1d 38.2d 38.2d 38 &1 38 & 38.5d 38.1d
14 3.5t 33,5t 379 379t 3T % 379t 39t 9 0r 9.0 IT.2r ITA BB ISt 3.5 I
15 82.8d 49.4r 54 2c S0t 54.1c S54.0t 56.6t 54 Ir S4.1r 45.0t 45.0¢ 45.9%¢c 45.9¢ 44.60 44.7t
16 16.14s 156.1s 81.6s B8l o 8l.6s 8I.8s 89.2s Bl.Ts 8I1.7-» 43 2d 43.2d 44.2d 44.2d 39.4d 43.34
17 I07.9t 103.60 66.5t 66.5t 66.5t 66,5t T0.1t 66 6t 20.0g 67.4t 67.4t &7.It 07.1c 68.3t  07.4t
18 29.5q 70.5t Yl.et 9.5t 33.9q 29.5q W.0q 29.4q9 2%.d4g 290q 29.0g 29.5g 70.5t 721t 3l.dq
19 180.2s 179.0s 18.0g 18.4q 22.7q 1BD.2s 183.45s 20.0g 66.6t 183.5s IB3.5s 1I80.Is I78 9s 1IB0.9s 1831.5s

2% 16.59 16.4q 18.5q 18.5¢ 19.29 16 1g9 1585 16.1q 16.1g 15.6q 15.6q 16.1g 16.3q 15.5q 15.3q
Gle-1 105, 6d

Gle-2 75.3d
Gle-3 78.5d
Glc-4 T1.9d
Gle-5 78.7d
Glc-% 63.0t
108.5s
Me, OO 27.0q
26.9q
EdD
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¢ OTA\ o 0\(1\ R' iBu Meacr ibu iBu 1Bu Ang
o 0 o 0 Rz OH OH H H OH oH
{ o HO R R Me Me CH:.0H CHO CH:0H Me
1h 4b
7 8 9 10 0 R? 1112 13 13
.\ . CH:.0H ! HOC
R* iBuibu H Bu N 0 - OR' B* iBu  ibu iBu MeHu
R* H OHOH H P Ef\ R OAc OH H OAc
R H H I OH .0 0 1OH.C ©
118, 13H i\ 0
Orentin
0 o 0 on 1 20
L /14 A 10937/554,/2 . /\/ﬁ; 0 0
I T 1 RO oa H oH
v B OAc 20 16 R =0N ¢ R
15 17TR=H

3 BEMBFERERS
Fig.3 Sesquiterpene lactones of Siegesbeckio
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BEEERSE LAM 27 SRR, T
MWHHEPABEET B W e 5FR £
TURE . BCBE. AHE | AL 4 B8 1 B ( Brsitosterol)
(0-1), & §§ B (stigmasteral) (0-2) , %] & b & dau-
costerol(0-3}, WK E (quercetin) (0-4),3,7- "R &
1 F (3, 7-dimethylguercetin) {O-5), BA 5 HE B H
T A ( glycerin monopalmitate) (0-6), £ 4 8% P B
{methyl arachidate} (0-7), — + — 5 B ( hene-

tcosanol) (0-8) , — 1t 4B ( heptacosanol ) (0-9) , 3§
FAME ( succinic acid)} (0-10), FTER &R ( ferulic acid) (O-
11), T &M (syringic aldehyde) (0-12), HE® (D
mannitol ) {0-13}, 2-FHE-3(4' - BE I -FEEE)-
1-FME-[ 2-arnino-3- (4" -hydroxy-3’ -methoxyphenyl) -
1propanol] {0O-14) , — 7 5 2 P9 = Tk 1 { epoxylig-
nan)(0-15)% 15 TERIED . X 15 MERARIH
feZ S5 LIE 4,

h R s Xy 0H
=
H HO Gle0 o oH 0
. 3
o1 0-2
OH

0OCO[CH:11CHs
OH

OH
0
DH
0-12

CHs[ CH:] »CH:0H

o Ho ‘@_\
CH,[CH;]=CH.OH COOH

0-2

Hi BENHTRS
Fig.4 Other Constitvents of Siegesbeckia
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1984 47, FEFAZANWMAERR . HEHH
RERYN O ERKKETEMER T (an-
giotensin-oonversion enzyme, ACE) 5 B 2 30 &l 4
o

1986 5, B &F 25 195 A R T
FEALEMRE, SRR SN PRERMFEAN
HELE HEER T 2.3- TEAREEHFER
(BHAJ,

1987 £ X HEARST BEHERSEG

MFREEMFERR.. ARIEERIGTIESR 63 #,
FAZ5 1~3 d, H%FEHR 87.3%.

1988 4F AR 3 SR ME S AR A oA #sh
R B (RPHD X 175 MR EZ#HITH 2 BIKF
RIFER DT E (HBsAg) Wik, iE K LA
PEREMCFANEZRHE I HEESHRERR
Ho

198G 5, R HH ANTRN EM . A ARE
FHEHEERENMERIE 1.7 g4 kg FIE
AT R 20~ 40 mg/kg TR, KREH
2R R EER; 49 Kauradienoic acid 7 2
FNFEXNEER, AEEERN R,

MR AN AR oTiE o, B F R K AT
FiXAEBRREETEERERM(ES).
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Table 3 Effects of Siegesbeckia decoctions on immunofunction of rats{X + SD)

HEME  EMERT
WRIR REER e mmhs
{1~ /mm?} (%)

Ea Et Y BRSO
ERAI MR
Fi223 /%23 p: TN i 3
FREH  (me/ml) (%) (%) (%)

JIWH 63.3f£18.0 128.6%15.7 3220+380 28.80x5.49
TEME 17.934.8  105.5418.3 2411+£546 19.80+4.75

0.33920.08 60.7£15.6 12.0t3.4 18.3£2.8 53.3x6.2
0.2840.07 d48.1+10.8 8 7£3.4 13.1+3.7 40.628.3
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RESEARCH ADVANCEMENT OF SIEGESBECKIA

XU Yun-long, XJIONG Jiang,JIN Qi-duan, WANG Shi-lin
{ Kunming Institate of Botany , The Chinese Academy of Sciences JKunming 650204 ,China)

Abstract Chinese scientists have isolated 42 components from Siegesbeckia ,among them there are 17 new diter-
pencids, Our research group has elucidated 10 new diterpencids and gave commerts and ecorrections on 3 wrong

structures.
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