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Abstract-The mvestlgatlon of the aerial parts of Montanoa atrtplicfolra afforded, in addition to known compounds, 

two pairs of isomerlc cis-6,12-germacranohdes and three elemanolides closely related to the germacranohdes. All seven 
lactones had a 7-hydroxy group which may be characteristic for this genus The structures were elucidated by 
spectroscopic methods and a few chemical transformations. 

INTRODUCHON 

The genus Montanoa (tnbe Heliantheae) was placed by 
Stuessy in the subtribe Verbesminae [l], but later trans- 
ferred to the monogeneric subtribe Montanoinae [2]. To 
date four species have been studied chemically. All 
afforded 6,12-germacranohdes [3-6] and three of them 
ent-kauremc acid and derivatives [4, 71. One species 
contained unusual diterpenes [S]. We have now m- 
vestigated a species from Costa Rica, M. atrtpltcifolza 
(Pers.) Sch Bip. m Seeman The results are discussed m 
this paper. 

RESULTS AND DISCUSSION 

The aerial parts of M. atrtpltcfolia afforded germacrene 
D, a mixture of triterpene acetates containing lupeyl and 
taraxasteryl acetates, ent-kaurenic acid and a mixture of 
sesqmterpene lactones which could be separated only by 
reversed phase HPLC. Finally, seven lactones were ob- 
tained, the germacranolides l&4 and the related elemano- 
hdes 7-9. All lactones had the same molecular formula, 
CZOHz606. Two of the germacranohdes were angelates 
and two were senecloates as followed from the typical 
‘H NMR signals (Table 1). Each pair of isomerlc lactones 
differed in the relative position of the ester group. The 
molecular formula indicated that most likely two hy- 
droxyl groups were also present. One of these was 
obviously at C-7 as m all cases the exomethylene protons 
dlsplayed singlets and the signal of H-6 was a doublet. The 
assignment of the latter followed from the results of spm 
decoupling, which further showed that l-4 were 
trans,trans-germacra-l(lO),4-d~en-cis-6,12-ol~des closely 
related to the lactone, 5, isolated from M. htbisctfoh, tts 

structure bemg established by X-ray analysis [6]. All data, 
therefore, agreed with the structures l-4. 

The ‘H NMR spectra of two lactones Isolated from M. 
pteropoda [3] were identical with those of 5 and 6 [6]. 

*Part 473 in the series “Naturally Occurrmg Terpene 
Derwatwes” For Part 472 see Hahm, A F, Zaghloul, A M , 
Zdero, C and Bohlmann, F (1983) Phytochemzstry 22 (m press) 

OR’ 

2 

3 

I 2 3 

R H Ang H 

R’ Ang H Sen 

R” OH OH OH 

OR OH 

7 R = Ang 

8 R= Sen 

4 5 6 

Sen Epang Epang 

H AC AC 

OH OH H 

9 

Accordmgly, the structures of the germacranohdes from 
M. pteropoda have to be corrected (H-68 to H-6a). 

The elemanohdes, 7-9, were closely related to the 
germacranohdes, 1-3. Accordingly, Cope rearrangement 
of 1 and 2 led to the elemanolides, 7 and 9, identical with 
the natural compounds. 

The ‘H NMR spectra of 7 and 9 (Table 1 indicated that 
7 had an 8u-hydroxy group and 9 a 9/I-hydroxy group, as 
followed from the downfield shift of H-13’ m the spectrum 
of 7 if compared with that of 9 The differences m the 
couplings of H-5 m the spectra of the lsomeric lactones 
showed that the two elemanolides had different preferred 
conformatlons, most probably influenced by the configur- 
ation at C-10. The large couplmg of H-5 m the spectrum of 
7 Indicated a tmns-diaxlal orientation of the protons of 
C-S and C-6 while the spectrum of 9 showed a small 
coupling of H-5. As the coupling of H-9 indicated an 
equatorial orlentatlon of the oxygen functions at C-8 and 
C-9 for both Isomers, the only explanation for the 
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4-dlen-cls-6,12-oltde (3) Colourless gum, IR v$$‘3 cm- ’ 3600 for plant material and Dr R M Kmg, SmIthsoman Instltutlon. 

(OH), 1765 ti-lactone), 1725, 1655 (C=CCO,R), MS m/z (rel Washmgton, U S A, for ldentlficatlon of the species 

mt ) 362 173 [Ml+ (0 3) (C,,H,,O,), 344 [M - H,O]+ (0 I), 262 

[M-RCO,H]+ (I), 244 [262-H,O]+ (2), 83 [C,H,CO]+ 
(lOO), 55 [83-CO]+ (30) 

8a-Senecloyloxy-7a, 9/%drhydroxy-trans,trans-germacra-l( lo), 

4-dten-cls-6,12-ofzde (4) Colourless gum, IR Y~~~~‘~ cm- ’ 3570 
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