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,tbstract Sesqr-r i terperre lactones have been increasingly reported during the last decade due

to their r,iirious biological and pharmacological activities, especially cytotoxic and antitumor proper-

ties. fhe activities come generaliy from the reaction of sesquiterpene lactone with the suifhydryl
(Sl l)  group of biological ly essential proteins, such as enzymes. Sesquiterpene lactones can be classi-

fiecl into about 20 skeletal types, but the rnajority of sesquiterpene lactone belongs to four categories;

germacranoiicie, guaiarrol ide, eudesmanolide and pseudoguaianolide. Here, these four skeletal types

of sesquiterpene lacttines are reviewed and exemplified respectively. Biological and phamacological

prr;pert ies, and spec:troscopic indenti f icat ion of sesquiterpene lactones are also discussed.
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Sesquiterpene lactorie-3- Cr;-terpenoideg-rJ "Ji

\ ,  
ql  Jl 'Z-l(carbocycl ic sketetun)el I ,A +g 7,8-El i
-?j ̂ l ' l l !-F o-rnethylerne-y-l36lonsn j,(l)ol ol zjrlo,l

9.1-]- i -{olr,} .  Sesquiterpene factone,S- ol *_l-=l. l

*:- ul*ql C el!'J €, ==-61 4l-+-+^J E -J9l+8

"+l+ql {lql++ "r1-l lriuiqlrl sr'}lql rJilel 'fl l}.1
5l-,r 9i '. Egif. lt l-. 3li-+- t-i: lEJ sesquiterpene zlzlS!"l l 

"i l6J sesquiterpene lactone9 +3:44
lacrone-3- 18lJ0rrl4J t elsJ g-sanronint)olu-J, ol+ ,J'lJ F"ll rN;ll.r,l_E_ ,l€61.;4.

199f)kl ",!,tl^J "_I b[)00"].f; .lCgl sesquiterpene la-

crgneol l. loJri-cll.r l -$;r. lq?i.9_".1, €^l]-L= "_I 7000
oJf, ol rlol *: l-;10^1 =9- zl9-a ++5J+. "l+"l l^J

+r4 E+

90Vc ol t ol {o}r}-(compositae)41 r.l *alElgi-"-"J, Sesquiterpene lactone€- EJiq}-el €4A7kar-
zlt'l;: ei 20ol*el 4i,- 4oll^i t'!.219-_e- !-_J"El:l. bocyclic skeleton)4],.J "le}^] 

.lel €?_=g-a LIE

e..l 'l-.'' + 9.1-o-q, ql+SE sesquiterpene lactone€; 7l-*
-g:iql {1i,. sesQuiterperie lactoneel +2.4 ++e} = +11+gl germacranolide9 ^J"J€ l i-E;l l9 7,\

.J€'rt eiejof't l  6JC"ll +1l-3 5,q +qld'}"i9"1, ?9"1 *fr.J f q.tqtCtrart I).2u)rr-f lLl z)]t lzl
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Eudesmanol ide (3) E r e m o p h i l a n o l i d e  ( 5 )
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guaianol idc (12)

!_

Seco-

Germacranolide (t)
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Chart I-TyPes and biogeneticrelationships of germacranolide-derived sesquiterpene lactones.'"'



4tJS sesquiterpene lactone9 4*** germacra-

nolide, guaianolide, eudesmanolide ol pseudoguaia-

nolide9 +49 ,+84. B+"llrlts 4zH9 ifg +
dsE. +=."11 [[l- +zJ 4 'ils4"J +d-3 7)+
6|e14.

1. Germacranolide

7l* -= €4t"J germacranolide-b 7l+-4 "J 10
,+El-E germacrane(4,10-dimethyl-7-isopropyI-cyclo-

decane)9 ot;llf_e4l '$el^J t--l^l 4rtl9 +_l=- ^1

E€cl(Chart II). € germacrolide(1S)t C-1,10 q

C-4,5E 2+ e6Jol Ei trans+l:l"l l  9]E all-trans-

cyclodecadiene-o-E^'l C-4 "i C-10e1 methylzlY 7J

3 *6J(syn)-og 917jdl.j "^].rl. Costunolide(19):r) oi

chamissonin(20)a) Fol germacrolide +2.+ t*=

4*-zloJ 54olul-. Melampolide(l6)ts C-1,10e1 ol

+? -J+ as, C-4,59 'l+? aJ+ tuansE 9l 21 6lq

(1(10)-cis-4-trans-cyclodecadiene), frutescin(21)i') utl

acanthamolide(22)6) f,ol melampolide -34e= t*=

'l 4+='l melampolide €49 ',1= €e"l q'+

Erq-Z "^i4. Heliangolide(l7)E l(I0)lrans-4-cis-

cyclodecadiene J--as= zl^l r'l, Anthemis nobilisdl tl

+49 nobil in(23) 4 nobil in $-E-;l lr)21 heliangolide

+a€ ,+-:-4.
cls,ces-Germacranolide(18)E ol izj alol 5--=p cls'

( 1 7 )  h e l i a n g o l i d e  (

Chart  I I -Conf igurat ional  types

' l  
8 )  c i s , c i s -

g e r m a c r a n o l  r d e

of  gcrmacranol ides.

HO\"

Chamissonin(20)

Acanthamolide(22)

R =_Nr_Fg_<
o

o
Nobilin(23) AfiemisiifolinQa)

2,. Cuaianolide

GuaianolideE guaiane(25)9 5,7-EJ r lE=4+

zlzlol , C-4 4 C-10"11 methylzl-$- '+-=4. 1l"l+

qlr ' l  f-el9!.  guaianol ide!-- rI*S.l  1,5-cis guaia-

nol ideol"J, 4o-hydroperoxyromanolide(26)e)zl- t i l -g

4 oJ guaianol ideol4.

Guaiane(25) 4g-hydroperoxyromanolide(26)

3. Eudesmanolide

6,6-nJel eudesurane(z7) *4-? zl^1ts eudesma-

noiideE t l l*E"l trans-7,6-a,B-unsaturated Y-lac-

ql^lE ?]9ol, tsl l4 A="ll

-94 "J cis, cis-germacranolidets

4.

3

"J'Jg +4"14. 4
artemisiifolin(24)8) o I

\,

"V

\,

(i-Y*r
( 1 6 )  m e l a m p o l r d e

*>--Y

r\<)-r"=Y
( 1 5 )  g e r m a c r o l i d e -'h

Costunolide(19)

Frutescin(21)

H
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tone *t€ ',1=4. 7,8-lactoneg ,*E 5?* ces-

4e. trans-lactone +4+ zle + 9.1tr1.

Tanacetin(28;to;e fuans-7,6-lactone9 eudesmano-

lideolpl, ci.s-7,8-lactone9 eudesmanolidets lvangu-

s t in (29)11ro l ' i l s .4 .14 .

Eudesmane(27)
HO

Tanacetin(28)

lvangustin(29)

4. Pseudoguaianolide

1962H Herz e.t a1.12\41 9ailr-l zJ$ $zlsl pseu-

doguaianolideE guaianolide"ll.t '1 i lrJ 5,7-EJ+4+

+:!- i l^l+, 5^Jzl9E C-5 gli l"t l methypJe, z1

=r+" Pseudoguaianolidets 4^l C-10 methylzl$

+li l" l l  "14^J ambrosanolide(C-l0 B methyl)el ne-

lenanolide(C-10 cr methyl)-e *S$ri(Chart III).

d€+"ll! *dEE pseudoguaianolidets l l--r 1,

SlransAZ-# '*Ecl. Ambrosanolideel tll*.4oJ E

d"J ambrosin(30;t:'* helenanolide +2.-=- 4-
amaralin(31)ra)E ";;'1 L51rans13- /+=4.

(  hart  l l l  -  Conf igurat ional

des.

h e l e n a n o t i r l e

types of pseudoguaianoli-

6 Ambrosin(30) Amaral in(31)

€E g Eatqrq dE

l. ^llE+d H Bgtqg
+sl4(compositae)4].(j R4€ a+ 25001* "ltg

sesquiterpene lactoneol ;J"J 4 ^flES rd zl€-g
z1; zl9_F_ .J-79*,r+." t;r ole-J. {qlsJ 'f-r^J+

+41 oJ+oll EolE ol z++€. glalrJ= o-methylene
Y-butyrolactone ** o, B-unsubstituted cyclopente-
noneel enone groupol f zN;|ol of oJ4. i groupol
sf' 9l9E r'J+ zl*oJ ??tH + "^,1tr+.'8) +d
lactoneg] exomethyleneoltl cyclopentenoneg.] ol6

'J8Jg r4-= zls ,.l.dJdJ-4'+ nJfl+ 6l-oJ _iEF+.{l7lB
4*ol ^J€€"]t."' 4*zld €+"tl E6l-H sesquite-
rpene lactone9 michael-acceptor-E-.rJ sufhydryl(SH)

,l+ ++ 5?,4 €zI Micnael-addition HI*9 alol

SHTI€ ,*- Eeg oJ?+^lzj^] 4l-*.E^J 4 6J

*z] s+ ,,}*rxFig.l). 4 ^.tJs+g+ aasF= _E
j:€ "JAsl^l4xl E*J:s] zl+9 ^JC_i]l 6JgE_r,J
'J* "l ,lly_=;l,i+++ '+rll 94. _zz]r--| cr_methy-
lene-Y-lactone J-3-F 4= €4 -EFr"zl- ol 4i *€

*+ zi9 ollel-b -q-1-E. '^]u1.")

hA"
,"/-lxlf",

Fig. I Reaction of helenalin with

;J?] "l ^lli +r;.14i-8 € ** 'IF-4 oJ sesquite_

pene lactonee= *l€-E "J-4olcJ ri*rl 'Jrl.

GermacranolideEzl Elepltantus elatus(Composi-

tae)4JrJ +4 fl elephantin(32) 4 elephantopin(33)

€- rat-ql Walker-Carcino-Sarcoma250"ll rilafl .',1 -fr-tr.

alol(10-50 mg/kg),2z) Lychnophora antillana(Cont-

positae)4lz'.1 -$elrJ i)'chnostastine(34,35)* P388

Leukemia celloll rl31.a|9lrJ"(ED.,r : 0.19(Ug/rr/).23)

Gail lardine(36)+ Guaianolide-Fij 1965\1 Kup-

cltan et a1.24)dl -el aN.<J Gai.llartliu pulchella(Conrposi-

rae)41*l  *e]s lg i_"_4, ol  E?g =l ; .q l  a1.r_=9. '3
4|+9 r,tE sesquiterpene lar:tone,Lllilr'l. Gaillar..

nucl



dine* KB-cell(humane carcinoma of the nasophar-

ynx)4l 4;iJr.l "J4ls+9 7}d-o-q, Eupatorium ro-

tundifuliune(Compositae)oll'<J +E EJ euparotine(37)

I KB-cell 4 rat9 Walker-carcino-Sarcoma 25641
rtlallrJ xJ zls4€ 44"]] "lrl.'u)

PseudoguaianolideoJ damsine(38)* Arbrosia am-

brosoides(Compositae)"ilr-l +49*9-t"l, KB-cell4l

4;]]^l ^tli5C zl++ ,+-4. Batduina angustifo_

lia4l t'l +E € helenalin(39)-E- pseudoguianolideE^J
alolsr}zf 

"llj- *falv+. + Walker 256 carcinosa-

rcoma, Ehrlich ascites, P3B8 lyrnphocytic leukemia
oi Lewis lung carcinoma F"tl 4atl^l "i+ ++6J
dJ*E..lFg +Eltl] ot p|.26a)

Eudesmanolide rl 4l ts Encelia farinosa4l rl $ el sl

encelin(39a) "t farinosin(39b)ol tIE4 olol, ol;;

+de ratg] Walker carcinosarcoma 256, Human

epidermoid carcinoma of larynx 4 Simian virus 40-

transformed cel I "ll ]?_s_a}4_z _H-a6}o"Jl 4.r6n)

Sesquiterpene dilactone i-a€ tlE vernolepine

(40), vernodaline(41) oi vernomenine(42)* Elema-

nolideErJ KB-cell"ll 4aJ-"J "J 4J-nrJ-zl' 9]-o "1, ve-

rnolepine-3- ratg] Walker-Carcino-Sarcoma 256"11
r]lafl.<lE :r4zJ- orol4.2i 2e)

Germacrano l ide

n u

R= -Co-cH=c/ \  
-  

:  E lePhant in (32)

CHs

R = - C o - C - C H z  :  E l e p h a n t o p i n ( 3 3 )
I
gtl3

cHz

lLo.o["n, Lychnostatine(34) R = OH
( 3 s )  R = H

Guaianol ide

OCO-C =Cl-t-CHr
I
CHc

R= co-q  -cH,  :Vernoda l ine (41)
t '
cH2oH Vernomenine(42)

"JH-lzl-"--E- o-methylene-Y-lactone *a-5- Z+-=
sesquiterpene* /ll-9+^J 4 'J"J4+g 4:z l.lg
'1, 9e 4 t '"I*E4 Hr+- oJq]4 "J /flE+C

4*"1 + ^jl 6l-4 ol,.4l rylzl a;g4le rl "J *rl*ql
'lel*ol 9_2, 9.l4. .rtl_E+€ +++,];;.121,L
5C-J"Js4e l};z.Jzlzl +J6l"oJ 1l.l€"tl^] +4
aJ sesquiterpene lactone* zlg f=.-tr- aJ txlf
C"J*e faJ9l 914. Helenalin(39)9 diesrerfr
E ill oJ oJ eJ E brs(helenalinyl)ester(43)= aJ * 4*o I
' l l* ?z|9 Hlxl,  ̂ l ls$C4*"I €:]al ,J:rg*
rll !-:zalgl+.r)

-c -1cH.;n -c ' '

l l t l
o o Bis(helenal inyl)este(43)

Pseudogua iano l ide

o
Damsine(38)

Eudesma no  l i des

Encelin(39a)

E l e m a n o  l i d e

o
R= H .Vernolepine(40)

\t

Helenalin(39)

Forinosin(39b)

ggg -C:  CHt
I
cH20H

/

lr'

Gaillardine(36)
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2. €!-r+E
Sesquiterpene lactoneel Elt4+ oj ̂ l sulfhydryl

(SH) rl € ++ -s*iE "J"J El ,.1 zj o ! al +4-l--
,llE+^J 4*ql zl"J€rl. 4+9 sesquiterpene lac-

toneol as t* *Ct"ll 4dlq ++dJ slta4€

45 zl9-e- Brg*"l.tt) Tanacetum argyrophyllum

uar. argyrophyllum"ll^l +4€. germacranolideoJ ta-

nargyrolid e(44)32) 4 Baluina angnstifoliaCl^-l +4 €

helenalin(3g) 5+ ++6J ;}tzl++ 4tsr1.") Lac-

tone9 exomethylene group* *zl ?*= 11,13-dihy-

drohelenalinacetate(45)- alta4zl *islo;g+,
2,3-dihydrohelenalin(46)+ 6}ts4z} €zlol rJ;

g*"1.*) 
"lslr] sesquiterpene lactonel sltq+"fl

ts lactone9 exomethylene group-H-rfi- o,p-unsatu-

rated cyclopentenone9 enone groupol t-]+ +,qdJ

EEJg 6J +E g]4j1 _H_r.6lglr+.3334)

1 1, 1 3-dihydrohelenalina
acetate(45)

2,3-di hydrohelenalin (46)

3. gE xl€ 5E. rla| ate.
Sesquiterpene lactone* ^lg oJ^J"ll tJ-qoJ g

J:.E^l SHTl= 4= -E-ir, f acetyl-CoA, citrate-ly-

ase, acetyl-CoA sythetase f;$ zlalalo] ol- ;rj:el

"J^J + "j ,ll.^l ? _o g ^l 63 a cholesterol 4 zl e+
E-= zJ alrJ zlr|.:s) Helenalin(39), tenulin(47), isote-

nulin(48) uj eupahvssopin(49) F-3- mouse41 20

mglkslday +alsE .+ 2+F"J 4'Jr}] i^lal"l9

"I 
63'J cholesterol F-E-z} 30%c1* +j:ggl'J. :t

dJ helenalin, tenulin oi isotenulindl elall;,J a3"Jzl

a+_e o1^l 25qc olt zJ6lg9l4. HIH +"J-J *-
E 4l .<.1 ql 3.+ -o -e- € e -J -a zl 6j + zl p z.ll g r,'l a I

*9l 9]E clofibrate= 7.lE -s-4zl gi"i'+."'

ococH3
isotenulin(48)

o

^X/fcH2oH
v \

H02HC

o eupahyssopin(a9)

4. rgTlS +E
20+4 germacranolide sesquiterpene lactone$

,iroJ -g-r+ "l+ e 4 o-methylene-Y-lactone9 r*E se-

squiterpene lactone* ,j:oJ zl*ol ++dJ tilH, lac-

tone9 exomethylenezlTl- Eel9 11,13-dihydro ses-

quiterpene lactone* J:"J-e$zl' gioitl.'n) f hele-

nalin(39), aromaticin(50;'1 2,3-dihydrohelenalin(46)

Fol +6l i.J 4*ol ++dl9l=o_u+, tenulin(A7) 4

isotenulin(48)'F+ -io; -s-t+71 
"l 

9l'1. Amaralin(31)

* Helenium amarurno) 4l++++ ,*E i-Ct.l

9lg'J, +"Jqi ^l-s4l.J +4tl aromaticin(50)+

dFs"l E gloi4."'

Aromaticin(50)

s. ea= +E
EudesmanolideoJ cr-santonin(51)+ + gel{ +

*tl loloJ, ole]4lE alantolactone(S2)3831" url carpe-

sialactone(53;:0'r 5g ++-J ++++9 4-=4.

I972'J Artemisia annuadl\ +alg artemisinine
(quinghaosu, 54)3 sesquiterpene lactonegl endope-

roxideE^J chloroquin vN^J Plasmodium falciparum
t+"tl "}] 

alol ++dJ aluJal-alolr 1t++ 7r-e il-.4(r)

Quinhaosu9 6"1'J4o} 1t++ 'l]+ 1l+dl_rl +zl



+E 471 4l+ql €"l]
zi+ zld* 'J44.1

zlola34.+u

"J^J4sE. ̂ l.+gjz g,ls'l

fl+E .JE 4 -JC zJ sl oll

br

Alantolactone(52)

:

o
Carpesialactone(53)

o
Artemisinine(5a)

6. TlEf4fg

Sesquiterpene lactone9E^-l 'il+ ++6.I €4:-
rlf elrl 9)4. Anamirta cocculzs"llr.i *4 EJ pic-

rotoxinine(ss) El picrotine(56)* ' l l+ ++6|"1, +

+de4l€ zl3al= z++"1 9lq +H4l ++ +ql

"l+oj i 9]ri.o,, Geigeria asperad)^J t-4EJ geige-

rin(57) u"l vermeerin(58), Illicium anisatimi:44_

anisatine(Sg) "; neoanisatine(60) 5E "l+ ++q]

sesquiterpene lactoneEol4.on)

Inulct racemosadi'\l Tel I alantodiene(61) url

isoalantodiene(62)3 "J+E phytohormonegE^.i ̂l

+ €* 2.4+++ *-4.")
Artemisia ahsinthiunr "rl {l +4EJ absinthine(63)9

-z"l C t-s -+- ^l -}J +.ll 'll 6J ̂ l E -H.n 4++ '+-
- l 46..17)

(57)Geigerin (58)Veermerin

(59)Anisatin:R=OH

(60)Neoanisatin:R=H
(61)Alantodiene

(62)lsoalantodiene (63)Absinthin

7 .717184 f l?
7-1. Infrared(I.R.) spectroscopy
Sesquiterpene lactone9 carbonyl bondE I.R.

spectroscopyql^l oll+ 5"i4olq^] d"iE9 z.

9zlaAl;J lactone9 ,J^j.t lr.J.E ol** iz| 1.14.

?, lactone9 carbonyl bondts \760*1780cm-14lrJ

"1|+ ,Jol'll 44*r}. Sesquiterpene lactone4Jts
zli ester groupol .JAqq 9]gol, ester9 carbo-

nyl bondE 1705-1735cm 14lr'l ,J6lrlJ r-l-E++t+.
. l+A;J* BF 3000-3010cm 1, 1600-1670cm-1

9 finger print zone"ll^jg bandE 4"JaJ + 914.
1-B-Hydroperoxyisonobiline(64)4lrl OH "t OOH

bandE 3315 cm t 4 3+SO cil 1, lactoneel carbonyl

bandE 1760 cm-', C-8oll olrJgq 9.1+- ester

group9 carbonyl bandE 7712cm 1"ll^.1 +*EH4.
zlEi  o l+aaJ+ bandE 1660cm f  i  1,645cm-lel

finger print zone4lri *ol-B + gl*+.*)

b

a -Santonin(51)

, l Q  -

(55) Picrotoxinine (56)Picrotine



ooH

o
1 B -hydroperoxyisonobi  l ine(64)

7-2. Nuclear Magnetic Resonance Spectroscopy

(N.M.R.)

Timmermann et al.2)t 295+4 sesquiterpene lac-

tone+ Ta€s "J4dJ  +  NMR:a lEz ;+  +EJ
Bl";4. Sesquiterpene lactoneol +F4gC- ,++

+a(65), * o-methylene-Y-lactone9 NMR}ul=-e;
el 5C+9 al-t-]-. C-139 methylene +i=o14.
13a fJ:.* 6ppm "lo-l"ll.<1, 13b +.i:;. 6ppm ol

*q14 -trF 7d +ie+ allylic couplingdl 9;ilrl
doublet(d), ++ 13a4 13b rlol4l geminal coup-

lingol 9l+ "I-= doublet doublet(dd)g tJ+qol, la-

ctoneel carbonylzl$ o3a]9F_ l3b i3:zl- *tJ ^'l

zlzlotlrl ,+4+rtl €4. 13C9 +J:E4 7d +-r
^l-oi9 allylic coupling constant9 z-zl4l ulz|! la-

ctone9 "Jil l+a= a6J4e__a ql+.J + 9,14. +
5ur.1+s'str)"ll E 61"i. trans-lactone4l ^its allylic cou-
pling constantzl3 Hz ol*olt l, cls-lactone4lr]- '= u1-

lylic coupling constantzl- 3 Hz olal"l4. -ze] u| he-

liangolidets Samek9 lactone rule"ll 4*9zl 9*-

4.51'52) 1B-hydroperoxyisonobiline(64)* Anthemis

nobilis4lt) tel€ heliangoiidb+aE zl^loj, 7ql

+,j:el 13H +J:€9 allylic coupling constantzl- J713,
:1.8 Hz, Jz.rsr, - 1.5 HzEr-l 3 Hzol al-ol zl * 6a, 7p-

tran s lactone *,1€ r*=r1.0', Guai anolid e "J 4o-hyd-

roperoxyromanolide(26)41 ^-]= Jr.r.,: 3.0 Hz, Jz rsr,:
3.3HzEri 6a, TpJrans lactone +t.g zl-xlr'l,e) eu-

desmanolide t microcephalin(66)* Jz.r:r - 1.5 HzE.+l

79, 8B-ces lactonef-t€ zl-zl9,tt, guaianolide of

eudesmanolide F9 Samek9 lactone rule4l + tl

+-gi/ 914. ao-hydroperoxyromanolide(26)9 pro-

ton-coupled 13C-NMR z-;:lg eJ4l rJ lactoneg carbo-

nyl Ei-iE 170 ppmoll.rl singletg-E-, exomethylene
group3 136 ppm"ll! singlet, 125 ppm4l;.J tripletg,.

E (lcn:I62Hz), C-6+ 78ppm4lrJ doublet(JcH:

150 Hz), C-79 48 ppmollrl doublet(Jcu :l34Hz) o

-+- ++q9J,tl.'' Proton-coupled 13C-NMR ::"4-e z;

* splitting pattern 4 coupling constant F9 "J

fzl *'l,t.l FJj:$ C? 4 +4 -}"ll rJaJ E.l E*+

AB$ ,ll+++ + 9le+, -.tlzzl Cdlrll drl"J
g6lei allzl "ll +tJ6Jol 9gg, _H_++ proton-de-

coupled 13C-NMR aelez;g "l+6J4. Eudesma-

nolideoJ granilin(67)* proton-decoupled l3C-NMR

1ul_e-zJolJxl lactone9 carbonylEhts 169 ppm,

exomethylenezlE 747 utl 119ppmoll.r-l C-7+ 39

ppm, C-8* 76 ppm"ll ̂l ++ singlet-ag- 44-J4.')

Microcephalin(66)'

Granilin(67)

7-3. Mass Spectrometry(M.S.)

Sesquiterpene lactone oJ=F.ll;.1 MS9 ol** U-

F Bzl-"lg {=(Nlolecular ion peak, parent peak)
ol ester groupg *"|BzJ 9l3ll^.lolr.f-. $z}' l+ q

rts BF zlEzl e+d'ltll, €al OHzl -i.l q,l$ '4ts

Bf-E]*."] .J'luJ _rlr.€ {-^lolg {=._+- ?* al

rlcJ f-E 9]4. +tlCoJ € A"J a+- Electron

impacl.-mass spectrometry(EI-MS)€ ol+6|- z)

fnq-. Chemical Ionization-mass spectrometry(Cl-

MS)= .l+-51-ol t^}ols sl=_€ .JolB + g,ltrl".

Ester groupol sesquiterpene lactone"ll ole9tl 9l
_= +e.J- a-?"fl: ester groupel acylium ionol

_H_Fg z.}_c-z| u]]f z};]|.<'l base ul=.E ++EJtrl.

4,5-EpoxygermacranolideoJ eupassopiline(68)9 fra-

gmentation pattern(Chart IV)"ll^l + -'- ot;ol m/e

H 8

H b



I
a\<\.f'-. \1-.r,,
\---1..--\- o *

i -d  \  / \'  C-(

\
C!o! ' l r6C6, rr/c .362

fi;*<) 
1-

-,-..r,,;.- riaiv ri v  t (

99c'il,t1 ester group'$ acyliunr ionol 5uss ul3(100

%)-tr, ++E-l4.*)
*^tel #

+ €+= E€l€+r9 €tul zl$"il 9tl,tl €
t'el "J*zl -Jde+g El;14, olotl ?^lEBq4.

A:EEfl

1. Kahler, W.: Arch. Pharm., 34, 318 (1830).

2. Yoshioka, H., Mabry, T.J. and Timmermann, R.N.:

Sesquiterpene lactones, Chemistry, N.M.R. and

plant Distribution, Tokyo: University of Tokyo

Press, 1973.

2a. Fischer, N.H., Oliver, E.J. and Fischer, H.D.:

Fortschritte Progress in the chemistry of organic

natural products, 38, 47 (1979).

ll" Doskotch, R.W. and El-Feraly, F.S.: l. Pharmac. Sci.,

s8, 877 0969).

4" Geissman, T.A., Turley, R.J. and Murayama, S.: f
0rg. Chem., 31, 2269 (1966).

5. Herz, W., Bhat, S.V. and Sudarsanam, Y.: Phytoche-

mistry, I l, 1829 (1972).

6. Saleh, A.A., Cordell, G.A. and Farnsworth, N.R.:

Chem. Commun., 376(1977).

7. Benesova, V", Samek, 2., Herout, V. and Sorm, F.:
'Ietrahedron Letters, 5017 (1970).

B. Gonzalez, A., Arteaga, J.M. and Breton Funes, J.L.:

Phytochemistry, 12, 2997 (1973).

!). Rueker, G., Mayer, R. and l,ee, Kang Ro: Arch.

Phann. 322, 82I (1989).

10. Samek, 2., Flolub, M., Grabarczyk, H., Drozdz, B.

and [{erout, Y.: Collect, Czech. Chem. Comm., 38,

1971 (1973).

11. llerz, W., Sumi, Y., Sudarsanam, V. and Raulais,

D.: l. Org. Chem., 32, 3658 (1967).

1ll. tlerz, W., Rohde. W.A., rabindram, K., Jayaraman.
P. and Viswanathan, N.: J. Amer. Chern. Sac., 84,

3857 0962).

13. Gerz, W", Watanabe, FL, Miyazak| M. and Kishida,

Y.: J. Amer. Cltem. Soc., 84, 260L (1962).

1,1. Lucas, R.A., Robinski, S., Kiesel, R.J., Dorfman, L.

and I\{acphillamy. I{.8.: /. Org. Chem., 29, 1549
(1964).

15. Cordell, G.A. and Farnsrvorth, N.R.: Lloydia, 40,

L (.Ig7'.i).

16. (ionzales, A.G., Darias, V., Alonso, G., Boada, J.N.

5
f"' r*

o = c \ r - ' t o n
I

.,*,1,, *,* ee (loc,/o)

C,r l { , rO, ,  m/c 246

l-''",o
I

l ' ""\<^l
K^Y

i t (
+ \ \

o

r

C,.H,ror ,  m/e 189

Chart IV-Major mass spectral fragments of eupa

ssopiline(68).

$s-squiterpene lactoneell ^3 E ""1 *44,i -6Jro.ls.t

i} ' fr, ioJ, €C^l4l-b5" iJ,i i  E .Jld+ als" F
uif, rl.oJ,aizrll $$sfzluJ, I+r5l ,,l:rqrg + "}?i
:l-*ol -? #;1r1. z]-fl-zl tle '-:l'+ri.9--+- enone

group(conjugated ketone) 'il tl, B-ur"rsat.ura1.ed lac'

trine-ql exornethylene group :;ol ''J-E-Ei4 €.'F 'J

.,1+1, * -a-j: "r;-sl sr-rlfhydryl(Sl{)71.q} ql--3--3r i.}c'l

-s.-ir':. -f -l:-tf zlll.g-.-g.ul al*-ol r-l-'*]u,i-r.|. ul q*.g

Sl .;l el rl r,_ -Ij * r-l i - ..,,1 ,'l 
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