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Research Progress of Diterpenoids from Compositae
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Abstract : Diterpenoids is one of characteristic constituents widely distributed in Compositae plants,which possessa large

variety of structures. In this paper,the research progress of those compounds and their activities in Compositae were re-

viewed, in order to provide some reference for further development and research of diterpenoids from this family.
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Fig. 2 Chemical structures of labdane diterpenes
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Table 1 Labdane diterpenes and their biological sources
%5 UREE PN HYIA U %' AL/ BN AU
No. Name Source No. Name Source
3 jhanidiol acetate L. stoechadifolia 44 - H. pectinatus
4 jhanidiol L. stoechadifolia 45 7-acetoxy-8 (17) -labden-150ic acid E. salvia
5 ( +)-135, 14K, 15-trihydroxy-ent- G. glutinosum 46 7-hydroxy-8 (17) -labden-15-oic acid E. salvia
labd-7-ene
(-)-13S, 14R, 15-trihydroxy-7- ) o i I ST
6 oxo-ent-labd-8 (9) -ene G. glutinosum 47 cordobic acid G. discoidea
7 ( +)8S, 135, 14R, 15-ent-lab- G. glutinosum 48 cordobic acid 18-acetate G. discoidea

danetetrol

8 Labda-7,13E-dien-28,15-diol B. grisebachii 49 7-epi-cordobic acid G. discoidea
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6, 18-dihydroxy-ent-labda-7 , 13E- . . .
9 dien-15-oic acid H. glutinosus 50 chrysolic acid C. paniculatus
10 - G. spathulata 51 jhanol E. jhanii
11 - G. spathulata 52 jhanol acetate E. jhanit
12 - G. spathulata 53 jhanidiol E. jhanit
13 - G. spathulata 54 jhanidiol-18-monoacetate E. jhanii
14 - G. spathulata 55 diacetate E. jhanit
15 - G. gilliesii 56 austroinulin B. glomerata
16 - G. gilliesii 57 13-epi-sclareol P Cheiranthifo-
lium
17 - G. gilliesii 58 gymnospermn G. glutinosa
labda-8 (17 ), 12, 14-trien-19-oic astern-13 (R)-1 (10), 14-diene-13-0O-a- ~ A. homochlamy-
18 M. sp. nov 59 R
methyl ester L-2*-acetylrhamnopy ranoside deus
labda-12a-epoxy-8 (17 ), 12, 14- ) ) A. homochlamy-
19 trien-19-oic methyl ester M. sp. nov 60 ent-manool-13-0-8-D-xylopyransy deus
20 Iabd?—12ﬁ—epoxy—8( 17), 14-dien- M. sp. nov 61 ent—m‘anool—13—0-B-D-2 -acetylxylopy A. homochlamy-
19-oic methyl ester ranoside deus
21 la])dé.i—S (17),13(16), 14-trien- M. sp. nov 62 e:}zt—manool—l3—0—ﬁ—D-4 -acetylxylpyrano- A. homochlamy-
19-oic methyl ester side deus
” Iabda'l-l2, ]3.-dlhydroxy-8 (17), M. sp. nov 63 e{lt-manool-B-O-ﬁ-D-.’) -acetylxylpyrano- A. homochlamy-
14-dien-19-oic methyl ester side deus
‘ 2B-( L-Rhamnopyranosyl ) -3a-angeEoy-
23 la'bda-IZ,. IS-E.EPOX)/-S (17, 13- M. sp. nov 64 loxy-15-acetyloxy-7, 13 ( 14 ) E-dien-ent-  B. meduliosa
dien-19-oic acid
labdane
2B-(  L-Rhamnopyranosyl ) -3a-angeloy-
24 - H. paucidentatus 65 loxy-15-hydroxy-7, 13 ( 14 ) E-dien-ent- B. meduliosa
labdane
methyl 78-hydroxy-8 ( 17 )-de- . . 15,19-dihydroxylabda-8 (9)-13 (14 ) E- B. gaud-
25 hydrogrindelate - chilocQ 66 dien-17-al-6a-0-a-L-arabinopyranoside ichaudmna
. .. y < . 15,17 ,19-trihydroxylabda-8 (9)-13(14) B. gaud-
26 Grindel icacid 15-0-arabinoside G. boliviana 67 E-dien-66-0-a--arabinopyranoside iehaudmna
. . . ) 2a,5,17, 19-tetrahydroxyl abda-8 (9)-13  B. gaud-
27 6-oxogrindelic acid €. paniculatus 68 (14) E-dien-6a-0-a-L-arabinopyranoside  ichaudmna
) . 8a, 15, 19-tetrahydroxyl abda-13 (14 ) E- B. gaud-
3 Chrysgthame €. paniculatus i en-6a-0-a-L-arabinopyranoside ichaudmna
eni-12R, 16-dihydroxylabda-7, 13- . . 2a,8a, 15-tetrahydroxylabda-13 (14 ) E-  B. gaud-
» dien-15,16-olide A. myriadenia 70 en-6a-0-a-L-arabinopyranoside ichaudmna
ent-16-hydroxylabda-7,  13-dien- I .
30 15 16-olide A. myriadenia 71 ( +)-3B-Hydroxymanool S. rugosa
ent-12R-hydroxylabda-7, 13-dien- . .
3 : ’ . -Ac ¢ .
1 15 16-olide A. myriadenia 72 33-Acetoxymanool S. rugosa
32 myriadenolide A. myriadenia 73 ( +)-38,13-Diacetoxymanool S. rugosa
33 15-acetoxy-7-labden-17-oic acid E. glutinosum 74 ( + ) -manool S. rugosa
34 15-hydroxy-7-labden-17-oic acid E. glutinosum 75 ( +)-18-Tigloyloxymanool S. rugosa
35 - H. pectinatus 76 manoyloxide S. rugosa
36 - H. pectinatus 77 - S. altissima
37 - H. pectinatus 78 - S. canadensis
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No. Name Source No. Name Source

38 - H. pectinatus 79 - S. canadensis

39 - H. pectinatus 80 - S. canadensis

40 - H. pectinatus 81 - S. canadensis

41 - H. pectinatus 82 solidagol S. canadensis

42 - H. pectinatus 83 38-acetoxycopalic acid S. canadensis

43 - H. pectinatus 84 sempervirenic acid S. canadensis
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Fig. 3  Chemical structures of clerodane diterpenes
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Table 2 Clerodane diterpenes and their biological sources

% faysamr HELA A U % EYHK R
No. Name Source No. Name Source
85 audichanolides B B. gaudichaudiana 127 - S. virgaurea
86  bacchariol B. gaudichaudiana 128 - S. virgaurea
37 7a—h.yd.r0xy—3 ,13-clerodadiene-16,15.:18, B. trimera 129 B . virgaurea
19-diolide
5S5,8R,9R,10R-7-oxo0-ent-clerodan-3 , 13- . . B .
88 dien-18.19:15 ,16-diolide B. gaudichaudiana 130 S. virgaurea
89 ( +)-8S5,13S,14R,15-ent-labdanetetrol B. genistelloides 131 - S. virgaurea
90 Labda-7 ,13 E-dien-23,15-diol B. genistelloides 132 - S. virgaurea
ent-283, 18, 19-trihydroxycleroda-3, 13- | . B .
91 dien-16.,15-olide C. bauchiense 133 S. virgaurea
9 18, 19-dihydroxy-5«, 108-neo-cleroda-3, A, souliei 134 ~ S. altissima

13(14) -dien-16 ,15-butenolide

68-( 2-methylbut-2 ( Z)-enoyl ) 3a, 4a,

93 15, 16-bis-epoxy-83, 108H-ent-cleroda-13 M. angolensis 135 - S. altissima
(16) ,14-dien-20,12-olide
108-hydroxy-6-oxo-3a, 4, 15, 16-bis-ep-

94 oxy-88H-cleroda-13(16) , 14-dien-20,12- M. angolensis 136 - S. altissima
olide
95 12-acetoxy-awtriwaic acid lactone E. viscosa 137 - S. altissima
96 hautriwaic acid B. sarothroides 138 - S. altissima
97  2-B-hydroxy hautriwaic acid B. sarothroides 139 - S. altissima
98 tucumanoic acid B. tucumanensis 140 - S. altissima
99  salvicin P. salviifolia 141 - S. altissima
100 - H. paucidentatus 142 - S. altissima
101 - H. paucidentatus 143 ?g—’lfg(_i(:ﬁzﬁé—deoxy-solidagolactone V- S. gigantea
102 = H. paucidentatus 144 6-Deoxysolidagolactone 1V-18,19-olide S. gigantea
23-0-B-D-glucopyranosyl-6-deoxy-solid-
103 Kolavenic acid S. canadensis 145 af 012 (fone givuflo g TlE;-(;l?d_eé deoxy-solid S. gigantea
104 Kolavenol S. canadensis 146 - S. canadensts
105  6B-angeloyloxykolavenic acid S. canadensis 147 - S. nemoralis
106 6B-tigloyloxykolavenic acid S. canadensis 148 - S. nemoralis
107 Solidago lactone S. canadensis 149 - S. nemoralis
108 13 E-7a-acetoxylkolavenic acid S. canadensis 150 - S. altissima
109 13Z-7a-acetoxylkolavenic acid S. canadensis 151 - S. altissima
110 ent—lZR,. 16-dihydroxylabda-7, 13-dien- altissima 152 - S, altissima
15,16-olide
111 solidagoic acid A S. missouriensts 153 - S. altissima
112 - S. virgaurea 154 - S. altissima

113 - S. virgaurea 155 - S. altissima
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No. Name Source No. Name Source
114 - S. virgaurea 156 - S. altissima
115 - S. virgaurea 157 - S. altissima
116 - S. virgaurea 158 - S. altissima
~ o S S ety
|
(25,5S,8R,9S, 10R, 135S ) -2-hydroper-
119 - S. virgaurea 161 oxy-13-0-a-L-arabinopyranosyl-3 , 14-  N. carpesioides
clerodadiene
120 - S. virgaurea 162 Solidagoicacid D S. virgaurea
121 - S. virgaurea 163 Solidagoicacid E S. virgaurea
122 - S. virgaurea 164 Solidagoicacid F S. virgaurea
123 - S. virgaurea 165 Solidagoicacid G S. virgaurea
124 - S. virgaurea 166 Solidagoicacid H S. virgaurea
125 - S. virgaurea 167 Solidagoicacid 1 S. virgaurea
126 - S. virgaurea 168 cleroda-3,13 (14 ) -dien-16,15 :18 ,19-diolide S. virgaurea
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Fig. 4 ~ Chemical structure of halimane diterpene
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Chemical structures of abietane diterpenes
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Table 3 Pimarane diterpenes and their biological sources
G EYHH HELA A U G oy /B4 iR/ 3
No. Name Source No. Name Source
L . ent-( 15R ), 16, 19-trihydroxypimar-8 L. .
182 ent-8(14) ,15-pimaradiene V. arenaria 193 (14) -ene-19-0-B-D-glucopyranoside S. orientalis
183 eni-pimara-8 (14 ) ,15-dien-19-oic acid V. arenaria 194 ;rztif)-r:etuxy-h, 16, 19-trihydroxypimar- S. orientalis
184 ent-8(14) ,15-pimaradien-33-ol V. arenaria 195 ;Iztl_ii_i:tnxy_za 15, 19-trihydroxypimar- S. orientalis
185 ent-8(14) ,15-pimaradiene-33,19-diol V. arenaria 196 kirenol S. orientalis
186 Z[g}:ilzgdz:;gent—plmam% (14), 15-dien- V. arenaria 197 :;f;ihyl—ent—plmara@ (11 ), 15-dien-19- M. triangularis
187 ent-15-pimaradiene-883,19-diol V. arenaria 198 ent-pimara-9 (11) ,15-dien-19-o0l M. triangularis
188 Z;i{;to—enl—plmam—S (14) A RGN V. arenaria 199 ent-pimura-9 (11) ,15-dien M. triangularis
189 darutigenol S. orientalis 200 ent-7-oxo-pimara-8 ,15-diene-18-ol A. discolor
190 darutoside S. orientalis 201 zrili;i%gif—19—ep0xy—p1mara—8 (3), 15 A. discolor
191 hythiemoside A S. orientalis 202 ent-7-oxo-pimara-8 , 15-diene-383-ol A. discolor
192 hythiemoside B S. orientalis 203 Pimara-7 ,15-dien-38-ol S. sonchifolius
1.3.3 FHA A =i (Erythroxylane diterpenes) 1.4 [IR_H ( Tetracyclic diterpenes)
a4 1k, N B Y Mikania sp. nov'' i 1.4.1 stk U & AR =3 (ent-Kaurane diterpe-
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Fig. 7 Chemical structure of erythroxylane diterpene
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264 H, H -0Cinn  H H H, CH; COOH = H
265 H, H, AOH H 51 -OCinn cHy COOH CH0Ac 29
R = = FpI] — s
8 XTREMFEH2IRE RERIL S 454
Fig. 8 Chemical structure of eni-kaurane diterpenes
e <t 3
F4 FWBNFELIEER ZRERERIEEY
Table 4  ent-kaurane diterpenes and their biological sources
= stz Y = Si7 Y
P REE P TR E W5 (AR P2 ek P S
No. Name Source No. Name Source
16a, 17, 19-trihydroxy-18-nor-ent-kauran- . .
205 48 ’l ’ yaroxy W. trilobata 247 18 ,19-dihydroxy-kaur-16-en P. punctulata
=0.
17-chloro-168-hydroxy-ent-kauran-19-oic . . .
206 i B-hydroxy W. trilobata 248 atractyloside A. gummifera
aci
207 (-) -16a-hydroxy-kauran-19-oic acid W. trilobata 249 4-carboxy atractyloside A. gummifera
A. discolor
208 3B3-hydroxy-ent-kaur-16-en-19-oic acid W. trilobata 250 ent-3-a-hydroxy-kaur-16-en-18-ol G. polymorphassp.
polymorpha
209 ent-kaur-16-en-19-oic acid W. trilobata 251 ent-kaur-16-en-18-oic acid M. banisteriae
3 a-cinnamoyloxy-eni-kaur-16-en-19-oic . L
210 thes W. trilobata 252 ent-kaur-16-en-18-ol M. banisteriae

acid
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No. Name Source No. Name Source
211 3a-0|nn'amoylloxy-9ﬁ-hydroxy-enl “kaur-16- W. trilobata 253 18 ,19-diacetoxy-ent-kaur-16-ene M. banisteriae
en-19-oic acid

212 3a—ang§l()ylo?(y—l7—hydroxy—ent—kaur—l5 ) W. prostrata 254 17-o0xo0-ent-kaur-15 (16 ) -en-18-oic acid M. banisteriae
en-19-oic acid

213 3a-tl'g|0y|'0xy-17-hydroxy-ent-kaur-lS-en- W. prostrata 255 17 -oxo-kaur-15-en-18-oic acid M. hirsutissima
19-oic acid

214 wedelidin B W. prostrata 256 kaur-15-ene-17 ,18-dioic acid M. hirsutissima

215 3Aa—(‘,1r?namoyloxykaur—9 (11),16-dien-19- W. prostrata 257 2H-3 ,5(:.1»met4hanonaphth [2,1B8] oxepin-8- M. hirsutissima
oic acid carboxylic acid

216 3 a-cinnamoyloxykaur-16-en-19-oic acid W. prostrata 258 15-[(1 —oxu—3—p'heny%—2 -propenyl ) oxy J- M. hirsutissima

kaur-16-en-18-oic acid
217 ent-33-tigloyloxykaur-16-en-19-oic acid W. prostrata 259 15-( benzoyloxy ) -kaur-16-en-18-oic acid M. hirsutissima
L 15-[ ( 2-methyl-1-0x0-2-propenyl ) oxy ]- L

218 ent-33-angeloyloxykaur-16-en-19-oic acid W. prostrata 260 kaur-16-en-18-7 oic acid? M. hirsutissima

219 ent-kaur-16-en-19-oic acid W. prostrata 261 ent-kaur-15-o0xo0-16-en-19-oic acd M. hirsutissima
3¢ 93- _ent-kaur-16-

220 o ange'loylo'xy 9B-hydroxy-ent-kaur-16 W. chinensis 262 ent-kaur-16-oxo-18-oic acid M. hirsutissima
en-19-oic acid

271 3a—(’,1nn.amoy.loxy—9B—hydrnxy—ent—kaur—l 6- W. chinensis 263 enf—l5B—cmnam0ylnxy—kaur—l 6-en-19-oic M. vitifolia
en-19-oic acid acid

222 17-hydroxy-ent-kaur-15-en-19-oic acid W. chinensis 264 N a-cmn‘am()}‘/loxy-l 3p-hydroxy-kaur- M. vitifolia

16-en-19-oic acid

223 3 a-mnn.amoy.loxy—l 7-hydroxy-ent-kaur-15- W. chinensis 265 4 SB—Clr{nam?ylnxy—7 a-hydroxy-kaur- M. vitifolia
en-19-oic acid 16-en-19-oic acid

224 ent-kaur-16-en-19-ol E. schulizii 266 (-) -kaur-16-en-19-oic aicd S. rigida

225 grandiflorenic acid E. schultzii 267 7B-hydroxy-( -) -kaur-16-en-19-oic acid S. rigida

226 grandifloric acid A. korshinskyi 268 (-)-kauran-168-ol S. rigida

227 17-hydroxy-ent-kaur-15-en-19-oic acid A. korshinskyi 269 (-) -Kaur-16-en-19-oic acid S. rugosa

228 158, 16B-epoxy-17-hydroxy-ent-kauran- ) 000 970 - S. nemoralis
19-oic acid
13-[ ( 2-0-8-D-glucopyranosyl-8-D-gluco-
pyranosyl) oxy ] -kaur-16-en-18-oic acid- . B . .

229 (6-0-B-D-Xylopyranosyl-g-D- S. rebaudiana 271 S. nemoralis
glucopyranosyl) ester
13-[ ( 2-0-B-D-glucopyranosyl-3-;,-gluco-

230 pyranosyl ) oxy ]-17-hydroxy-kaur-15-en-  S. rebaudiana 272 - S. nemoralis
18-oic acid B-D-glucopyranosyl ester
13-[ ( 2-0-B-D-glucopyranosyl-8-D-gluco-

231 pyranosyl ) oxy ] -17-oxo-kaur-15-en-18-oic  S. rebaudiana 273 - S. nemoralis
acid B-D-glucopyranosyl ester
13- ( 2-0-8-D-glucopyranosyl-B-D-gluco-

232 pyranosyl ) oxy ] -kaur-15-en-18-oic acid 8- S. rebaudiana 274 - S. nemoralis
D-glucopyranosyl ester

3 methyl-158-angeloyloxy-ent-kaur-16-en- I Franchetii 275 - S, nemoralis
19-oate

234 methyl-ent-kaur-16-en-19-oate L. Franchetii 276 - S. nemoralis

235 19-acetoxy-ent-kaur-16-ene L. Franchetii 277 - S. nemoralis
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236 Z'ZJ -oxo-16a, 17-dihydroxykauran-19-oic ¢ i 278 - S. nemoralis
237 ent-7B-hydroxykaur-16-en-19-oic acid S. erechtitoides 279 - S. nemoralis
238 ent-T-oxokaur-16-en-19-oic acid S erechtitoides 280 " fﬁl él_zr'lf iacetoxy-12a, 15 f-dihydroxy- o ha
239 15a-decanoyloxy-kaur-16-en-19-oic acid  E. betonicagforme 281 17> 19-Diacetoxy38, - A6p-di- L L

hydroxykaurane

ent-15B3-( B-L-Fucosyloxy ) kaur-16-en-19-
oic acid B-D-glucopyranosyl ester
ent-153-(4-Acetoxy-B-L-fucosyloxy ) kaur-

240 15a-decanoyloxy-kaur-16-en-19-oic acid  E. betonicaeforme 282 A. eylindrica

241 15a-hydroxy-kaur-16-en-19-oic acid E. betonicaeforme 283 16-en-19-oic acid B-D-glucopyranosyl es- A. eylindrica
ter
ent-158-( 3-Acetoxy-B-L-fucosyloxy ) kaur-

242 élffn_?_l 7-hydroxy-3-oxo-19-nor-ens-kaur- A. geyert 284 16-en-19-oic acid B-D-glucopyranosyl es- A. eylindrica

’ ter
243 16c, 17-dihydroxy-3-oxo0-19-nor-ent-kaur- A, geyeri 285 6{15-15‘3-( B-L-Fucosyloxy ) kaur-16-en-19- A. eylindrica
4-ene oic acid

244 23,18 ,19-triol-16-ene-kauran P. punctulata 286 ent-156-( 4.—Ace.t0xy—B—L—fucosyloxy ) kaur- A. cylindrica
16-en-19-oic acid

245 18 ,19-dihydroxy-kaur-16-en-2-one P. punctulata 287 ent-13B-(3-Acetoxy B-L-fucosyloxy ) kaur- A. eylindrica

16-en-19-oic acid

158, 15" B-oxybis ( ent-kaur-16-en-19-oic

246 16,17 ,19-trihydroxy-kauran-20-oic acid P. punctulata 288 P. inuloides

acid)
1.5 HE {38 — ik ( Other type diterpenes) nus paniculatw' ' =FPAE Y T 4y B 15 5] 6 Pl 2
Br T LR PUAp SR B G2 o, 38 DA Artemis- RURY 5 53 (289 ~294)

ia korshinskyi™) | Jasonia montana'™ F1 Chrysotham-

HOOC

289 R=4-OH
290 R=0O

B9 HAKBZGENHLFLEN

Fig. 9 Chemical structure of other type diterpenes

x5 HMER _fEREKFEEY

Table 5  Other type diterpenes and their biological sources

°F L ir Hi 5 et e
No. Name Source No. Name Source
289 artekorine A. korshinskyi 292 jasonin-b J. montana
290 6-ketoartekorine A. korshinskyi 293 jasonin-c J. montana
291 jasonin-a J. montana 294 chrysothame C. paniculatw

-, i 40T S G. glutinosum "h743 B 45 2 14k & P 47 U 525
2 EAETERR SRR 455 jhaidiol acetate (3) 455821110 5 20
2.1 fHEES HRELATIE A R Dol o e 7 AR 20 U5 R AR SR 9 T e

Serrano R %j\[” %m?ﬁﬁﬁ)ﬁﬁ%"xd’)% ﬁizﬁz,lcmoﬁ%uﬁ 0.230 and 0.240 mg/mL,ICS(Jﬁj\jEJ'IJ
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470.100 F1 0.130 mg/mL, Porto TS % A 1541 55z
TR A o B T B BT TR SR, A5 R BN ent-
pimara-8 (14) ,15-dien-19-oic acid(176) .ent-8 (14 ),
15-pimaradien-38-ol (177 ) #ll eni-15-pimaradiene-883,
19-diol (180 ) X # = [C PHM: P 1y 4 il 4/ R ey, O L
AW PR . Ak, gk 2r 2 AN
A. souliei W/ #5153 18, 19-dihydroxy-5a, 108-neo-
cleroda-3,13 (14 ) -dien-16,15-buteno-lide (88 ) , X A}
FLZRARATF IR R AT A 4 i i A R A —
A HIVE o
2.2 mKEME

Calou IBF 2 A ') %t centipedic acid (2) 1 12-
acetoxyhawtriwaic acid lactone (91) 347 2 14 Fl & P4
&I R ARBT S, 45 3R R WL K e HL ) 2 i
T el v P R 20 A R A IE 1 A e PR - TNF-o
FIIFN-y f7%4:, Wang 2 A7 % 25411552 (189) 34
7RI 5 R (CIA) RO ML B 5T 25 SRR B
AT RER] 38 o 9> CIA rh i i i 90 R IL-18 1
R B S R ) A A . A, RS Skl e
PABR G FH 245 30 REA ] A K 7~ NF-xB BTG
2.3 MpEEYE

KB 27 AT R S ISR — A B A
TEFFH IR L TR 22 U vh 43 B A 3 5 A B0 s 1 ok
55 6824k i 45 (101) i 6-E 5 ik i
MR (102), — #F X BF % SMMC77221, ¥ Jit %@
Beap37 | [l K562 Fifififi SPC-A P Fh A {4295 2
LR B e BE Ay 7-12 pg/mL Z [0 w5
FERIN, WNIEAE G AZH- ( Carpesium triste) Hh 4} 5515 5]
PEEIR —f5 (2E,67 ,11S,12R)-3,7,11 ,15-terameth-
ylhexadeca-2 ,6, 14-triene-7-[ ( acetyloxy ) methyl ]-12,
19-diol-1-acetate X A JFF8 40 ifg SMMC-7721 F1 (1 1fit
S 2t AL HL-60 4 26 1< B AT W 5 At 40 a4 e 00 H:
AT R S G C-1 /I LA L A7 A
HEMOBA TR K.
2.4 o-BEEHBEEMGES

2011 4F, T g 25 NV B GE & R, S. sonchifolius
RELEE BCA7 B R BEAE . ATz A P v
e R 26 MEEY, Kb &R o, B- A HE
FRASHE ). DT PRSI A ~ D YR - A T
it S8 7S R A RIS 1, HR KA RS T 70% , 5
FHMEZAH Y o
2.5 mmEEREE

Huang W %}\[57] XF M Wedelia chinensis §1 57 &5
(AT DL 78 AZ e B i 220 ~ 223 3E47 B £ i

A BCSIZ Gy, TR U B 108 700 1 AR A 00 I A A
WEETE 2.5 ~10 pM, T CHKA (221) EA &4 0941
HIYEF , VEGF-VEGF receptor 2(Kdr) F1 angpiopoie-
tin (Ang)-Ang receptor ( Tie) & Ifil & A= B 9 WA~ 3
BT, CHKA 7] D) i 30 /> VEGF [ 3L A 3¢
ik AN[ERBE Y CHKA Xf HUVECs 4 il Y51 A 2%
A BRI, 7EIE A0 M 3550 & T XF VEGF 35519 20
XG5 A B S AR R

3 HiE

AR, TR ) T AS WA R R A AR e
I, H4E The Combined Chemical Dictionary HiC %%,
Y&45 T AR 119 A 42, 10000 Z B ik & 9.
XEAE WA EE R Z 0 T HAEY)E P R4, A
WA A DR, AR EOENBE FHA
HENTE ET 4G 1 55 o BRILZ AN, i SCHERIE A, 25 )
P A % 25 B 0 0 PR A AR A i D TR AR
e A4 HC R ZFHEY 294 120 J&§ ,500 £
Pt R ROk H T, AT PSS, A
TR RE R CF IR H S D8, FIHAYT IR AR
S IR E AR O BB SEONG . BRI, KR
TSR B D0 A i oE s R — i 2k S i A=
Vi A 3 s A BUR 2y BRAAF 9% i, SR pRsk &
R RSN A RGERZ —.
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