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Aba&raet-Further investigation of the minor terpenoids in Helianthw niceus subsp. canescens and H. argophyllus 

afforded two known I2,8-fused sesquiterpene lactona. 3-acetykhamissonin and simsiobde as well as one new 
gcrmacmnolide. argophyllin C. Identihcation and structure elucidation of these lactones by ‘H NMR and chemical 
transformations are described. 

INlKODUCWJN 

The spacics in Heliumthus investigated so far have afforded 
several I Zbrrans-lactonixed germpcranobdes and helian- 
golides as the major ttqunoids [l-12]. However, 12.8- 
tronr-fused gennocranolida with 6a-hydroxy group have 
been isolated from H. pamilis and H. ca&wniccrt [8, I I]. 
On further investigation of the minor sesquiterpenoids in 
H. niceus subsp. canescens pnd H. argophyllw previously 
investigated [X5]. two 128-cr4nr-Iact0nixed gennacrano- 
lida were isolated and identilial as 3-acetykhamissonin 
(1) and simsiolide (5) rapactively. A new sesquiterpenc 
leftone (6) with a 12,btronr ring closure, namely ar- 
gophyllin C. was also isolated from H. argophyllus. 

RESULTS AWD DlSCUSSlOti 

Further purification of the f-ion containing mainly 
of niveusin C which is the main scsquiterpene lactonc of 
H. niuus subsp. canescells 133 furnished lactone 1 (mp 
160-161’) as a minor component. Compound 1 was 
identified by comparison of its IR and ‘H NMR spectra 
and mp with those of 3-acetykhamissonin which has been 
isolated from Yigubra Lltoideo by one of the authors 
(T. J. M.) and his co-worker [ 133. The structure of 1 was 
also conlirmal by direct comparison of its acetate with a 
synthetic specimen of chamissonin diacetatc (3) derived 
from chamissonin (2) (see Experimental). 

Preparative TLC purification of the fractions from 
H. urgophyllus. more polar than eupatolidc (4). which is 
the major constituent of the species [S]. also gave a 12.8 
tronr-fused scsquiterpene Iactone with an a-oriental 
hydroxy group at Cg. On the basis of rhe spectroscopic 
data, it was identified as simsiolidc (5). previously isolated 
from Simsiu dombeyana (Hehantheae) by Bohlmann l f ol. 
[lS, IS]. Furthermore, preparative TLC purilkation of 
the fraction containing simsiolide (5) pvc argophyllia C 
(6)w~didnotgiwamo~ionpepLinitsEI-MS 
However. on aatylation with acetic anhydride-pyridinc, 
6 yielded monoacetate 7 (CI,H,sO,. [Ml’ m/z 398) 

indicating that 6 had a formula of CIOHs601. IR (1755 
and1720cm-‘)and’HNMR(66.33d,5.63d,3.00&,1H, 
each) indicated that 6 is a scsquiterpene lactone with an 
unsaturated ester side chain and an epoxy rmg. A detailed 
analysis of ‘H and “C NMR data for 6 has revealed the 
close similarity of 6 to argophyllin B (8) (see Tables I and 
2). However, instead of the typical AB quartet for H,s,,and 
H IS in 8, 6 exhibited the signal at bl.20 (3H, d, I 
- 7.0 Hz) for C&methyl group whose “C NMR signal 
was observed at 622.7 (4). These data indicate that 6 is 1 S- 
deoxyargophyllin B. Therefore, the structure for ar- 
gophyllin C must be as depicted in formula 6. 
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Tabk I. ‘H NMR spectra of 6.7 and g* 

H 6 7 0 

1 310ddt 3.00 
3 3.90m 5.00 
6 4.87 m 4.88 
7 2.Wm 292 
8 5.23 m 5.26 
9a : 264dd 
9b L8odd 277 
Ik 5.606 5.76 
13b 6.35d 6.36 
I4 1.43s I.54 
IS l.lSd I.13 

3 
4 
5 
A& 

6.13m 

1.95br d 
1.83br s 

6.12 
1.95 
1.85 
206S 

298 
4.23 
4.88 
291 
5.28 
252dd 
275 
5.65 
6.40 
1.47 
3.9866 
3.9066 
6.09 
I.95 
1.86 

*Run in CDCI, with TMS as inrcrd standard on a 

90 MHZ instNment. 

t Multip&itks indicated by stanrfud abbreviations 
Coupling constants were virtually identical for (, 7 
and & J values in Hz for compound 6 I.1 = 10.0; 
l.2b = 5.0.3.4 - 7.0; 7.8 - 4.Q g% - 5.9 8.8b - 3.9 

9a.9b - 1S.O. 7.13a = 25; 7.13b = 2Q 3.4’ - 7.5. 
$Could not be &served because of overlapping of 

signals 

Tabk 2 “CNMR data for compounds 6 
and 8. 

Grbon 6 

It 59s 4 
2 36.510 
3 72Od 
4 43.3611 
5 36.619 
6 74.9 d 
7 49.76 

8 75.86 
9 43.1 II] 
IO 58.4 s 
II 137.1 s 
12 169.7 s 
13 124.7 I 
14 l96q 
I5 22.7 q 
I’ 166.4s 
2’ 126.7 s 
3’ l40.6d 
4, m.3q 
5’ IJ.lq 

8 

60.06 

36.619 
70.8 d 
43.9611 
36.914 
14.8 d 
49.1 d 

753d 
43.3Q 
58.1 s 

137.1 s 
169.1 s 
124.9 I 

l9Sq 
6601 

166.4s 
127.0s 
1400.2d 
20.2 q 
IS.79 

l Run in CDCl, on a 22.6 MHz instrument. 

t Signals were assrgned by means of partially 

decoupkd off resonance spectra. 
~lndicate mult@icities on parttally dscoug 

lad spectra. 
~~~Asstgntnents arc intcrchangeabk. 

EXWIMENTAL 

‘Hand”CNMRspectrawercmasurcdat90arul126MHr_ 
rupaxivdy with TMS as an internal standard. Mass spatra were 
raxded by direct inlet system at 7OcV ionization. 
TololueatEtOAc(4: I-l:4)antlCHCl,-iro_PrOH (15: I)solvent 
systems were used for TLC development. 

fso&.tioo of 3-orery&/uWssc& (1) The CC frxttons ( 1626) 
conrirting mainly of niveusin C from the CHCl, extract of 
Hthunhs lufyw subp. canrscwu (3.14 kg) [3] were combined 
md~onariliapl~umn(CHQ,-MerCO.lS:l)togivc 
a leas polar frxtion (35Omg) than niveusin C whtcb was 
sucmrively pun&d on prep. TLC plates (CHClr-iro-FrOH. 
3O:l)toyield2uOmgof3--recykcfmmWW(1) 

Isdatioa cjsimrtoldr (5) and argofiyllin C (6). The chromato- 
graphicfmctions (40-SO) of the preGous study on H. qpphyUw 

[S]. whkb amtaincd atptotide (4) as a main oomponmt. were 
combined (1.700) and purifted on a silica gel cdumn (I2Og) 
clutad with tolumtEtOAc (4: I) TM mat&al from fracttons 
31-50 was puri6al by peep. TLC (developed with 
tohur~EtOAc, I : I. tbcn with CHQ,-is&4OH. 20: I) to give 

I2 mg of simudidc (5) as colourkas oil. The fruxtins clutal wtt h 
tolucntEtOAc (I : I) showed several spots on TLC and the 
conxntratc from the combined fractions weighed I.64 g After 
puribrrtion(x2)onprcp.Tu3(2OmmxIQO.5mmx8)&- 
Hbpad with totuen&OAc (I:4). 320 mg of Ugophyhin C (6) 
was afTc?rdaf as white nerdto% 

)_AcerylcIumis~~ (1) Mp I*161 (EtOAc);[a], - 18.0(~ 
0.35; CHCl,). IR ud ‘H NMR spectra and mp were denttcal to 

the l uttbmttc spaxncn [ 131. 
Acrryhrion o/ 3_4c*ylrkmirrorun Compound 1 (SO mg) was 

aatylatal wtth Ac10 (2 ml)and pyridinc(1 ml)for I2 hr at room 

temp. After prep. TLC (EtOAc) of the crude producl. *8 mg c4 

chamissonin diaatate (3) was obtainaf and recrystallized from 
MeOH. mp 174-175’. IR and ‘H NMR spectra and mp were 
identtcal to those of an autbmtr sprcittbm prepred from 
chomurontn (2) under the sanbc cotitton. 

Siassiolidc (5) Colourku oil. 1R and ‘H NMR spectra were 
den&al to the prevrously published data [l4]. For the final 

idcntdication. its monoacetate was prepared from 5. whose IR. 
‘H NMR spcctnand mp were dentical to those ofthe prcvlously 

pubhsbui data [ 141. 
Argophyllin C (6). Mp W (EtOAck [a]b - 47.5 (c 0.W 

CHCl,~MS(nlmt)m/z:[M]’ wasnocfound,83(loOLSS(91) 
IRvEan-‘: Icoo. 2940. 175% 1715. 1680. 16500. 1230. 1150. 
IWO. IOOO. ‘H NMR: see Tabk I. “C NMR: see Tabk 2. 

Actry&ion o/orgophylltn C. Compound 6 (60 mg) was aaty- 
lataf wtth AcaO (2.0 ml) and pyrtdux (I .O ml) for I2 hr at room 
temp. After the usual work-up. the crude product was pun6ed on 
prep. TLC (0.5 mm) with toluentEtOAc (3: I) to gvc 40 mg of 

n~~noxetatc 7. mp 92.-93’; [aID - 25.0 (c 0.2Q CHCI,); MS (ret. 
tnt.) m/r: 406 (0.1) 388 (0.05). 363 (O.l), 83 (100). 55 (57). 43 (SO). 
IR vKn’ -cm ‘: 2940. 1760. 17200. 1700. 1690, 16500. 1230. 11400. 
1040. 
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