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Abstract-The aerial parts of Eupatoriastrum nelsonii afforded, in addition to known sesquiterpene lactones, four new 
lactones all closely related to the germacranolides isolated previously from other genera of the tribe Eupatorieae. The 
structures were elucidated by spectroscopic methods. Chemotaxonomic aspects are discussed briefly. 

INTRODUCDON 

The genus Eupatoriastrum, with the exclusion of E. 
opadoclinium Blake (Compositae, tribe Eupatorieae), con- 
tains four species [l], all of which are native to Mexico 
and Central America. So far, nothing is known about the 
chemistry of this genus. We have now studied the 
constituents of E. nelsonii Greenman. The results are 
discussed in this paper. 

RESULTS AND DISCUSSION 

The aerial parts of E. nelsonii afforded, in addition to 
large amounts of polyisoprene, a known eudesmane 
derivative [2], hex-2E-enoic acid and hex-3Z-enoic acid, 
mollisorin A [3], eupatolide [4], the corresponding tiglate 
[5] and liacylindrolide [6], four esters of eupatolide, all 
closely related to the latter, and the germacranolides 1,2,3 
and 4. 

The main constituent was 1, which afforded a diacetate. 
The molecular formulae and the fragmentation pattern 
indicated that mono-substituted germacranolides were 
present. Accordingly, the base peak in the spectrum of the 

1 2 3 4 

R OH OH OH H 

R’ H Me H Me 

RZ Me H Me H 

R3 OH OH H OH 

acetate was at m/z 230 (CisHisOz), formed by loss of 
C1.,H1sOs. However, elimination of C,Hi004 was also 
visible (m/z 386) and a strong fragment at m/z 141 
(C,H903) could be observed, while the base peak in the 
spectrum of 1 was at m/z 99 (&H,Oz). These obser- 
vations indicated that an ester residue was present, which 
was a dihydroxy-angelate or -tiglate esterified with 
hydroxy-angelate or -tiglate. Inspection of the ‘H NMR 
spectrum (Table 1) supported this assumption and spin 
decoupling together with the chemical shifts clearly 
showed that a 4,%dihydroxytiglate esterified at C-5 with 
S-hydroxyangelate was present. Accordingly, the H-3 
signal was a low-field triplet at 67.06 and the H-3” signal 
was a slightly broadened quartet at 66.37. While the 
signals of H-4’ were split into pairs of double-doublets, 
those of H-S and H-S’ were broadened signals at 64.96 
and 4.13, respectively, and that of H-4’ was a doublet at 
62.00. All the other signals were nearly identical with 
those of liacylindrolide and eupatolide tiglate, indicating 
the same stereochemistry and the same position of the 
ester residue. Also, the 13C NMR spectrum (Table 2) 
agreed well with this structure. Thus 1 was the 2”Z-isomer 
of 4’-hydroxyliacylindrolide. 

The molecular formula of 2 indicated that this lactone 
was an isomer of 1. The ‘H NMR spectrum (Table 1) 
differed from that of 1, especially by the downfield shift of 
H-3’ (66.89), indicating that in 2 the A2”-double bond had 
the E-configuration. Accordingly, also the chemical shifts 
of H-4” differed characteristically. Furthermore, the H-5 
signals were now a pair of doublets. 

The mass spectrum as well as the ‘H NMR spectrum of 
3 (Table 1) showed that we were dealing with an isomer of 
liacylindrolide. Accordingly, the ‘H NMR spectra dif- 
fered in the signals of the ester sidechain. While H-3” 
showed a quartet at 66.39, this signal was shifted to 66.86 
in the spectrum of liacylindrolide and thus 3 was the A2”Z- 
isomer of the latter. 

The ‘H NMR spectrum of 4 (Table l), which also had 
the same molecular formula as 3, showed that here the 
hydroxyl group at C-S’ was missing while a triplet at S 7.06 
indicated a Y-hydroxyl group in a 4’,5’-dihydroxytiglate 
residue. Accordingly, the H-4’ signals were broadened 
double-doublets (64.53 and 4.44), but in this case again the 
H-S signals were split into a pair of doublets. Thus 4 is 4’- 
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Table 1. ‘H NMR spectral data of l-4 (400 MHz, CDCl,, TMS as internal 
standard) 

Diacetate 
1 of 1 2 3 4 

H-l 4.89 brd 4.89 br dd 4.89brdd 4.87 br d 4.88 br d 

:: } ;:::: } z:: } I:::: } ‘,:‘,:: } :::6q: 

H-3’ 2.08 ddd 2.08 ddd 2.09 ddd 2.08 ddd 2.08 ddd 
H-5 4.76 br d 4.77brd 4.75 brd 4.74brd 4.75 brd 
H-6 5.14dd 5.11 dd 5.13dd 5.1odd 5.12dd 
H-7 2.95 br ddd 2.94brddd 2.95 br ddd 2.93 br ddd 2.93 br d&i 
H-8 5.84brd 5.82brd 5.85 br d 5.81 brd 5.84 br d 
H-9 2.84 br dd 2.86 br dd 2.86 br dd 2.85 br dd 2.86 br dd 
H-9 2.36brd 2.35 brd 2.35 brd 2.34brd 2.35brd 
H-13 6.24 d 6.26 d 6.25d 6.24 d 6.22 d 
H-13 5.59 d 5.58 d 5.591 5.59d 5.56 d 
H-14 1.44brs 1.42brs I.44brs 1.43brs 1.44brs 
H-15 1.76brs 1.75brs 1.76d 1.76d 1.75brs 
OCOR 7.06t 6.96 t 7.07 t 7.14q 7.06 t 

4.49 dd 4.89d 452dd 1.99d 4.53 brdd 
4.43 dd 5.OOd 4.44 dd 4.98 d 4.44 br dd 
4.96 br s 4.87d 5.01 d 4.871 5.01 d 
6.37 br q 6.47 br q 4.92 d 6.39brq 4.86d 
2.OOd 2.03 d 6.89 qq 1.98d 6.77 qq 
4.13brs 4.64brs 1.90d 4.16brs 1.77dq 

4.31 brs 1.75brs 

J(Hz):1,2=10;1,2’=4;5,6=10;5,15=1.5;6,7=9;7,8~1;7,13=3.5;7, 
13’ = 3; 8, 9 = 4; 9, 9’ = 15; compound 1: 3’, 4’ = 6; 4,‘, 42’ = 16; 3”, 4” = 7; 
diacetate of 1: 3’, 4 = 6; 5,‘, 52’ = 12.5; 3”, 4” = 7; compound 2: 3’, 4’ = 6; 41’, 42’ 
= 16.5; 51’, 51’ = 12.5; 3”,4” = 7; compound J: 3’,4’= 7; 5,‘,52’ = 12; 3”,4” 
= 7.5; 4”, 5” = 0.5; compound 4: 3’, 4’ = 6; 4,‘, 42’ = 15; 3”, 4” = 7; 3”, 5” = 4”, 5” 
= 1. 

Table 2. ‘% NMR signals of 1 (CDCI,, 
TMS as internal standard) 

C-l 127.2d c-14 19.oq 
c-2 26.2 t c-15 17.4q 
c-3 39.4 t C-l’ 164.9s 
c-4 142.6s c-2 127.0s 
c-5 130.9 d c-3 147.7d 
C-6 75.7d C-4 64.5 t 
c-7 52.7 d c-5 57.7 t 
C-8 72.5d C-l” 166.5 s 
c-9 43.9 t c-2” 131.1 s 
c-10 133.9 s c-3” 142.0d 
c-11 136.5 s C-4” 15.6q 
c-12 169.7 s C-5” 59.3 t 
c-13 121.2 t 

hydroxy-5”-desoxyliacylindrolide. 
The chemistry of this Eupatoriastrum species showed 

some similarities to Eupatorium, Eupatoriadelphus, 
Lasiolaena, Mikania, Campovassouria, and Liatris, where 
similar germacranolides with 8/3_ester groups and in part a 
Za-hydroxyl group were isolated [4-211. However, these 
lactones have also been reported from Helianthus and 
some other genera, although no di-esters like 1-4 were 

isolated. The presence of these relatively unspecialized 
germacranolides suggests that Eupatoriastrum is an ances- 
tral group from which a number of eupatorioid lines have 
evolved. 

Eupatoriastrum was originally delineated by 
Greenman, who positioned the group in the subtribe 
Ageratinae near Eupatorium. McVaugh [22] notes, how- 
ever, that chaffy members of the Ageratinae are unrelated 
to Eupatoriastrum and that any relationship with 
Eupatorium (sensu stricta) is remote. 

Robinson and King [23] position Eupatoriastrum next 
to Koanophyllon in their critonioid grouping, largely on 
the basis of corolla and anther structures [7]. Using the 
same characters, in addition to others, Eupatoriastrum 
may be better positioned near Decachaeta and its im- 
mediate allies. Robinson and King include the latter genus 
in their subtribe Hebeclinae, remote from Koanophyllon 
itself [23]. 

Morphologically Eupatoriastrum is noteworthy in 
possessing well-defined receptacularbracts, a trait which 
most synantherologists would accept as primitive. Indeed, 
McVaugh [22] reckons that the paleaceous receptacle in 
Eupatoriastrum “has persisted” over evolutionary time. In 
any case, Eupatoriastrum, in spite of its small size, even 
with the exclusion of E. opadoclinium mentioned above, is 
remarkable for its variability in a number of characters 
(e.g. anther appendages), which Robinson and King [23] 
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