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Table 1 Seqquiterpenes in plants of H elianthusL -
1  desacetyleupaserrin 1-1 R1 = Ro= Re= Rs= dehydro, Rs= OH, R2= R4a=  CaH2006 134 135 A B 2
Rs= H,R7= R10= CH3, Ru= sar
2 mollisorin-A 1-1 R1 = R9= Re= Rs= dehydro, R3= OH, R2= Ra= C20H 2605 oil B 3
Rs= H,R7= R10= CH3,Ru= (E)ang
3 mollioorinB 1-1 R1 = R9= Re= Rs= dehydro, R3= OH, R2= Ra= CaH2006 165 166 A B 3
Rs= H,R7= R1= CH3, Ru= 2'R, 3' R-epoxyang
4 8 B 14-dihydroxy-costu- 1- 1 R1= Ro= Re= Rs= dehydro, R2= R3= R4= Rs= CisH2004 154 155 C 4
noide R11= H,R= 7= CH3,R10= CH2OH
5  2-hydroxy-8-(Z) ange 1- 1 R1= R9= Re= Rs= dehydro, R3= OH, R2= R4=  Cz0H205 gum A 5
loxyoostunolide Rs= H,R7= R10= CH3,Ru= (Z)ang
6 2 oc-hydroxy-8f-epoxyan- 1- 1 R1= R9= Re= Rs= dehydro, R3= OH, R2= R4= Ca0H2606 oil A 5
geloxycostunolide Rs= H.R7= Rio= CHa. R13= 2'S. 3S-epoxyang
* : 2005-05-24
: (20432030)

- . ) Tel: (010) 62899739 E-mail: suomaorong@163 com



136- Chinese T raditional and Herbal D rugs 37 1 2006 1
1
7  2-hydroxy-8-( 2 '-hy- 1- 1 R1= R9= Re¢= Rs= dehydro, Rs= OH, R2= R4=  CaH206 gum A 5
droxyethyl) acrylyloxy- Rs= H,R7= R10= CH3,Ru= (2’ -OH-Et)Ac
costunolid
8  argophyllin-A 1- 1 R1= Ro= epoxy, Rs= R7= OH,R2= R3= R4= Rs=  C2H2¢007 190 192 D 6
H,Re= R10= CH3,Ru= (Z)ang
9  argophyllinB 1-1 R1= Re= epoxy, Rs= R7= OH, R2= R3= R4= Rg= CaoH 20 63 69 D 6
H,Re= CH2OH,R1w0= CH3,Ru= (Z)ang 2012878
10  eupolide 1-1 R1= R9= Re= Rs= dehydro, R2= R3= R4= Rs=  CisH2003 185 188 D 6
R11= H,R7= R1= CH3
11 3 Bhydroxy-8f sarraci- 1- 1 R1= Ro= Re= Rs= dehydro, R4= OH, R2= R3=  CaH2d0s 80 81 E 7
nolyo-xycostunolide Rs= H,R7= R10= CH3, Ru= sar
12 2ochydroxy-8f-isoval- 1- 1 R1= R9= Re= Rs= dehydro, R4= OH, R2= R3=  Cz2H2d05 oil F 8
eroylo-xycostunolide Rs= H,R7= R10= CH3,Ru= ival
13 argophyllonB 1-1 R1= Ro= epoxy, Rs= Rs= ox0, R2= R3= R7= Rs=  CaH2007 171 179 F 9
H,Re= CH2H,R10= CH3,Ru= (Z)ang
14 8 B 14-dihydroxy-costun- 1-1 R1= Ro= Re= Rs= dehydro, R7= CHs, R2= R3=  Ci9H2605 oil G 10
olide-14-iobutyrate R4= Rs= H,R10= CH20H, Ru= iobutyryl
15  8-hydroxy-14-oxo-1 1-1 R1= Re9= Re= Rs= dehydro, R7= CH3s, R2= R3=  CisH1804 oil E 10
(10), 4, 11(13) gemar- R4= Rs= Ru= H,R10= CHO
cratrien-12, 6-olide
16  8-angeloyloxy-14-oxo-1 1-1 R1= Reo= Re= Rs= dehydro, R7= CH3s, R2= R3=  C20H20s5 oil E 10
(10), 4, 11, (13) ger- R4= Rs= H,R10= CHO,Ru= (Z)ang
macratrien-12, 6-olide
17 argophyllin-C 1-1 R1= Ro= epoxy, R4= OH,R2= R3= R5= R7= Rs=  CaH2:05 84 86 D 11
H,R7= Ri0= CH3,Ru= ang
18  20-hydroxy-843 ' -hydr- 1-1 R1= Re= Re= Rs= dehydro, Rs= OH, R2= R4=  CaH2007 gum 12
oxy-2", 5’ -epoxy-an- Rs= H, R7= R1o= CHs3, Ru= 3'-OH-2’, 5 -e H
geloyloxyco-stunolide poxyang
19 ZNS-Q)C(::?;()}/C;?O/}-X)ZIW;Q;OJ_ 1- 1 Ri= Ro= Re= Re= dehydro, R3’= C’)H,’R2= Ra= CaoH20s 166 168 H 12
loxy Rs= H,R7= R1= CH3,Ru= 2',3,5 -OH-ang
20 2«, 14-dihydrpxy-8fan- 1-1 R1= Re9= Re¢= Rs= dehydro, Rs= OH, R2= R4=  CaH206 gum H 12
geloyloxycostunolide Rs= H,R7= CH3,R10= CHOH,Ru= (Z)ang
21 20, 14-dihydroxy-8f-epo- 1-1 R1= Ro= Re= Rs= dehydro, R3= OH, R2= R4= Ca0H 2607 gum H 12
xyangeloy loxycostun- Rs= H,R7= CH3s, Ri0= CH20H, R11= gpoxyang
olide
22 eupaserrin 1- 1 R1= Re= Re= Rs= dehydro, Rs3= 0Ac, R2= R4=  CzH2007 154 155 A B 3
Rs= H,R7= R10= CH3, Ru= sar
23 niveusin-A 1-1 Rs= R9= epoxy, R1= R4= OH, R2= R3= H, Re= CooH2608 127 128 G 13
Rs= dehydro, R7= CH20H, R10= CH3R11= ang
24 niveusin-B 1-1 Rs= R9= epoxy, R1= R2= R3= H, R4= OH, Re= Ca0H 2607 oil G 13
Rs= dehydro, R7= CH20H, R10= CH3, R11= ang
25 niveusin-C 1- 1 Rs= R9= epxoy, R1= R2= R3= H, R4= OH, Re= CaoH2607 88 89 G 13
Rs= dehydro, R7= R10= CH3, R11= ang
26 atripliciolid-( 2-methyl- 1- 1 Rs= Ro= epoxy, R1= R2= 0x0, Rs3= R4= Re= Rs=  CaH206 oil | 14
butyrat) dehydro, R7= R10= CH3, R11= 2-methylbuty!
27  budlein A 1-1 Rs= Ro= gpoxy, R1= R2= 0x0,R3= R4= R¢= Rs= CaH207 154 155 J 15
dehydro, R10= CH3s, R7= CH20H,Ru= ang
28  3-dehydroxyniveusin-C 1- 1 Rs= Ro= epoxy, R2= R3= R4= H,R1= OH,R7=  CaH2006 152 154 E 16
R10= CH3, Re6= Rs= dehydro, R11= ang
29 4, 15-dien-isatriplicioli- 1-1 Rs= Ro= epxoy, R1= R2= oxo, R3, R4a= dehydro, Ca2H20s 150 151 K 17
detiglate Rs= H, Ri0= CH3,Reé= R7= methylene, Ru1= tigl
30 tirotundin 1- 1 Rs= Ro= epxoy, R4= OH, R1= R2= R3= Re= Rs= CigH2006 142 143 G 18
H,R7= R10= CH3,R11= Bu
31 tagitinin A 1-1 Rs= Ro= gpoxy, R1= R4= OH,R2= R3= Re= Rs= CiH207 168 170 G 18
H,R7= R10= CH3,R11= Bu
32 orizabin 1- 1 Rs= Ro= epoxy, R1= R4= OH,R2= R3= H,Re=  CioH2607 oil E 16
Rs= dehydro, R7= R10= CH3,R11= Bu
33 17, 18-dihydrobudlein 1- 1 Rs= Ro= epoxy, R7= CH20H, R1= R2= oxo, R3= Ci9H 2207 oil CL 4
R4= Re= Rs= dehydro, R1o0= CH3, Ru= 2,3 - 19
dihydroang
. Rs= Ro= epoxy, R1= H, R7= CH20H, R2= R3= .
34 3-met_hoxy_-1, 2-anhydri- 1- 1 Re= Re= dehydro, Ra= OCHa, Rio= CHa, Ru1= CioH 2007 oil M 20
doniveusin-A ang
35 4, 5-dihydroniveusin-A 1-1 Rs5= Ro= epoxy, R1= R4= OH, R2= R3= Re= Rs= C20H 2808 oil M 21
H,R10= CH3,R7= CH20H,Ru1= ang
36 1, 2-anhydridoniveusin-A 1-1 Rs= Ro= epoxy, R1= H, R4a= OH, R2= R3= Re=  Ca0H2607 oil M 21

Rs= dehydro, Rio= CH3, R7= CHXOH . R11= ang
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37  ciliarin 1-1 Rs= Ro= epoxy, R1= Rs= OH,R2= R3= Reé= Rs=  CzH280s oil GN 13
dehydro, R4= OH, R7= R10= CH3, R11= sarac R
38  5-hydroxy-4, 15-en-ia- 1- 1 Rs= Ro= epoxy, R1= R2= oxo0, R1o= CH3, R3=  CaH207 glass N 4
tripl-iciolide-dihy- Ra4= dehydro, Re= R7= methylene, Rs= OH,
droangelate Ru1= dihydroang
39  15-hydroxy-3-dehy- 1- 1 R1= H,R4= Rs= 0x0,R9= OH,R2= R3= R¢= Rg=  CzoH2407 oil M 22
drodesoxytif ruticin dehydro, R7= R10= CH3, Ru1= ang 21
40  deoxytifruticin 1- 1 R1= R4= H,Rs5= Ro= OH, R2= R3= Re= Rs= de- Ca0H2e056 gum E 16
hyro, R7= R10= CH3, R11= ang
41  3-acetyl-deoxytifruticin 1- 1 R1= Rs4= H,Rs5= OAc, R2= R3= Re= Rs= dehy- CzH207 gum E 16
dro, R7= R10= CH3,Re= OH,R11= ang
42 tifruticin 1- 1 R1= R4= H, R2= R3= epoxy, Rs= Ro= OH,Re6=  CaH 2607 141 E 16
Re= dehydro, R7= R10= CH3, R11= ang
43 1, 3, 10-trihydroxy-8-an- 1- 1 R1= R3= R4= H, R7= Rw= CH3, R2= Rs= R9=  CaH207 158 159 E 16
geloyloxy-11 (13) -ger- OH,Re= Rs= dehydro, Ru= ang
macren-12, 6-olide
44 3, 10-diihydroxy-8-angel- 1-1 R1= R2= R3= R4= H,R5= R9= OH,Re= Rs= de= CzaH2006 155 156 E 16
oyloxy-11 (13) -gema- hydro, R7= R10= CH3, Ru= ang
cren-12, 6-olide
45  3-ethoxy-nieusin B 1- 1 Rs= R9= epoxy, R1= R2= R3= H, R4= oEt, Re= C2H307 oil M 23
Rs= dehydro, R7= CH20H, R10= CH3, R11= ang 22
46 2, 3-dihydroniveusin C 1-1 Rs= Ro= gpoxy, R1= R4= OH,R2= R3= R7= R10=  Cz0H2607 oil M 20
CHs3,Ru= 2M eBu
47  leptocarpin A 1- 1 R1= R9= gpoxy, Rs= OH, R2= R3= R4= H, Re= CooH2206 227 229 M N 13
Rs= dehydro, R7= Ri0= CH3, R11= ang 23
48 4, 15-anhydrohelivypolide 1-1 Rs= Ro= epoxy, R4= H, R10= CH3, R1= R2= Re= C20H 2207 oil (0] 24
R7= methylene, Rs= Rs= dehydro, R11= ang
49  helivypolide E 1- 1 R2= R3= epoxy, R1= H, R4= Rs5= 0x0, Ré= Rs=  CaH207 oil M 20
dehydro, R7= R10= CH3, R9OH, R11= ang
50 4, 5-dihydrotagitinin C 1-1 R1= Re= H, R2= R3= dehydro, Re= OH, R4= Rs= C19H 2606 oil G 18
0x0, R7= R10= CH3, Ru= Bu
51  helivypolideD 1-1 R1= R3= Re= Rs= dehydro, Rs= Re= gpoxy, R2=  CzH 205 oil M 20
H,R7= Ri0= CH3,R4= OH,R11= ang
52 2, 3-dihydroleptocarpin A 1- 1 R1= Ro= epoxy, R2= R3= Ra4= H, Rs5= R7= R10= CoH2606 Q 25
CH3s, Reé= Rs= dehydro, Ru1= 2-M eBu
53  3-acetylchamissonin -1 R1= OA ¢, R2= R3= dehydro, R4a= methylene CiH 205 oil D 11
54 1, (10), 4, 5-gemacradi- 1-11 R1= OH,R2= R3= dehydro, R4= CH3 CisH204 gum A 5
en-12, 8-olide
55  simsiolide 1-10 R1= H,R2= Rs= epoxy, R4= methylene CisH 2003 oil D 11
56 8 fangeloyloxycumamb- 1-lIl  R1i= R2= R3= R4= R7= R9= R10= R13= H,Rs= CxH200s 160 161 E 7
ranolide ang, R11= OH,R12= CH3
57 8B(2's, 3" S-epoxyang- 1-Il  Ri= R2= R3= R4= R7= 9= R10= R13= H,Rs= 2°  CzH2d0s oil E 7
eloyloxy) cum branolide S, 3' S-epoxyang, Ru= OH, R12= CH3
58 8o (2'R, 3' R-gpoxyang- 1-lIl R1= R2= R3= R4= R7= R9= R10= R13= H,Rs= 2°  Cz0H2:06 oil E 7
eloyloxy) cum branolide R, 3 R-gpoxyang, R11= OH,R12= CH3
59 8o (2’ ochydroxyethyl) 1-lII  R1i= R2= R3= R4= R7= R9= R1o= R13= H,Rs= CxH2006 129 130 E 7
acryloxyloxycumbran- (2’ -OH-Et)Acr,R11= OH,R12= CH3
olide
60 8 fBsarracinoyloxycumbr- 1-ll Ri1i= R2= R3= R4= R7= R9= R1o= R13= H,Rs= CzH2006 129 130 E 7
anolide sar,R11= OH,R12= CH3
61  2-oxo0-3, 7 (11)-guaiadi- 1-[II R2= R3= R4= R7= R10= R13= H,R1= 0x0,Rs= e CaH207 oil P 26
en-12, 6-olide poxygang, R11= CH 3, R12= OH
62  8-epoxyangyloxy-2-oxo- 111 R1= oxo, Rs= Re= methylene, R11= CH3s,R2= R3=  CaH206 176 177 P 27
1(10), 3, 11(13) -guar R4= R7= Ro= R1o= H, Rs= epoxyang, R12=
iatrien-12, 6-olide R13= dehydro
63 8-(2', 3")-dihydroxy-2- 1-1III  R1= oxo, Rs= Re= methylene, R2= R3= R4= R7=  CzH2007 P 26
methy Ibutyloxy-2-oxo- R9= R10= H,Rs= 2, 3-dihydroxyang, R11= CHs,
1(10), 3, 11(13)-gua- R12= R13= dehydro
iatrien-12, 6-olide
64 2-oxo0-1(10), 3, 7(11)- 1-III  R1= oxo, Rs= Re= methylene, R2= R3= R4= Rg= CisH103 P 26
guaiatrien-12, 6-olide H, Rs= Ru1= CH3, Rée= R7= R9= Ri0= R12=
R13= dehydro
65  2-hydroxy-2-oxo-1(10), 1-111 R1= oxo, R3= R4= Rs= H, R2= OH, Rs= Ru= CisH140 4 P 26

3, 7 (11)-guaiatrien-
12, 6-olid

CH3s,Reé= R7= R9= R10= R12= dehydro
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66 2-oxo-1 (10), 3, 5, 7 1-II R1i= oxo, R2= OH, Rs= H,R5= Ruu= CH3, R3= CisH103 P 26
(11), 8-guaigpentaen- R4= Re= R7= R9= R10= R12= R13= dehydro
12, 6-olide
67 1, 2-dihydroxy-3, 11 1-1V R1= R2= OH CisH2004 222 224 C 4
(13)-eudesnadien-
12, 8-olide
68 1 -acetoxy-2-hydroxy-3, 1-IV. R1= 0Ac,R2= OH CiH2:05 gum C 4
11 (13)-eudesnadien-
12, 8-olide
69  1-dihydroxy-2-one-3, 11 1-IV. Ri= OH,R2= oxo CisH204 175 176 C 4
(13) -eudesm adien-12,
8-olide
70  heliannuol C 1-V R1= R2= CH3,R3= OH,R4= Rs= H,Re= ethenyl CisH2003 oil M 28
71 heliannuol D 1-V R1= R3= R4= Rs5= H, Re= CH3, R2= 2-hydroxy- CisH203 59 61 M 28
iopropyl
72 heliannuol F 1-V R1= R3= Rs5= H, Re= CHs, R2= 2-hydroxy-i®- CisH2004 oil M 28
propyl, R4= oxo 29
73 heliannuol | 1-V  R1= Rs= H, Rz2= hydroxy-ispropyl, Ra= Rs=  CisH2004 oil M 29
epoxy, Re= ocCH3
74 heliannuol J 1-V  R1= R3= H, R2= 2-hydroxy-ioopropyl, R4= Rs=  CisH2004 oil M 29
epoxy, Re= FCH3s
75  heliannuol B 1-V R1= Rs= H, R2= isopropal, Rs= R4= dehydro,Re=  CisH2003 oil M 28
CH3
76  heliannuol A 1-VI Ri1= R2= R4= H,R3= OH Ci1sH203 80 81 M 29
77  heliannuol K 1-VI R1= R2= H,R3= R4= oxo CisH2003 oil M 29
78  heliannuol | 1-VI Ri1= R3= OH,R2= R4= H CisH2204 oil M 30
79  heliannuol G 1-VI R1= OH,R3= H, R2= R4= dehydro CisH2003 oil M 29
80  heliannuol H 1-VI R1= OH,R3= H, R2= R4= dehydro CisH2003 oil M 29
81 glanduloneA 1-II R1= R2= R3= Ra= dehydro, Rs= ox0,Re= 0tCH3 CisH103 oil M 27
82 glanduloneB 1-II  R1= R2= Rs= R4= dehydro, Rs= ox0,Re= fCH3 CisH1603 oil M 27
83 glanduloneC 1-11 Ri= R2= R3= R4= dehydro,Rs= ®OH,Re= 0CHs CisH203 oil M 27
A- H elianthus pumilusL . B- H .mollisLan. C- H . grosseserratusM artens D- H . argophy-
lliusL . E- H . maximiliani Schrader F- H . graceilentusA . Gray G- H . niveus subg. Canescens (A . Gray)
Heiser H- H . divaricatusL . I H . lehmannii Hieron J- H . angustif oliusL . K- H . schweini
T. & G. SchweinitzZ s L- H . debilissubgp. O- H . petiolarisNutt. P- H . glaucophyllusL . Q-
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Fig 1 Skeleton typesof sesquiterpenes
Spring annu-
2.1 1960 ,Herz " ithrin , DNA RNA
desacetyleupaserrin, , annuithrin DAN RNA
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., 20 pg/mL ,
50%  75%

: Sring &
niveusin B 3-ethoxyniveusin B

DNA RNA
2.2
15-hydroxy-3-dehydrodes
oxytifruticin ,
B aciuus brevis Proteus vulgaris Erenothecium ashbyi
M ICc) 35 87 98 ug/MmL , 40 85 65 ug/
mL, 15 50 95ug/ML  H . debilis 17, 18-di-
hydribudlein A B acillus brevis M IC
16 pug/mL A nnuithrin protsus
M IC 45 90 90 pg/mL
‘W atanabe ™
heliangine

2.3

phyllinsA B
phyllinsA B AA
40%
droxy-3-dehydrodesoxytifruticin

argo-
, argo-
A zuki
100 ymolA  15-hy-
3-ethoxy-niveusin B
80% 57% 61%
17, 18-dihydrobudlein A 100 pmolA

A vena )

niveusin B

(0] 1 imolA

L actuca sativalL . cv

M acias helivypolide D
46%;
L actuca sativalL - cv
41%, 1 imolL
22%, Q 1 umolA 33%, 10 mmolA
40%, 26%; helivypolide E
, o - ¥
A nnuionone D 1x 103 10 ymolA 67%,
1 mmolA 62%,0Q 1 molA 52%, 10 rmol A
41%), 1 rmol A 34%
M acias heliannuol A heliannuol D
1mmolA

helivypolide E
: 10 pmol A

leptocarpin ) heliannuol
A heliannuol D

33% 23% 18%

leptocarpin

L uque

O robanche cumanaW allr. ,

) guaianolides> gema-

cranolides> melanpolides> eudesnanolides
[16]

2.4 ‘Herz , 1% ciliaric acid
angelylgrandifloric acid, W atan-
abe , , 1x
10 ® eupatolide Spodaptera litura
60%, eupatolide
3

20 90 ,
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