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Abetract-The structure of emiline. a pyrrolizidine alkaloid isolated from Emiliuflummeu has been revised from an 1 l- 
membered alkaloid to a 12-membered macrocyclic diester containing otonecine. 

INTRODUCIION 

About 30 pyrrolizidine alkaloids have been isolated which 
are macrocyclic diesters containing otonecine (1) as the 
base portion [l]. All but three of these are 12-membered 
alkaloids. and are found mainly in plants belonging to the 
Compositae. Of the remaining three, retusamine [2] 
and crosemperine [3] are present in Crotalaria spp. 
(Leguminosae). whereas emiline was isolated from Emilia 

flammea Cass. (Compositae). and was assigned structure 
(2) [4.5]. Because of this apparent chemotaxonomic 
anomaly, we decided to review the evidence for the 
structure of emiline. Examination of the published 
‘H NMR spectrum of emiline [4.5] showed that only two 
methyl singlets were present, instead of the three required 
by structure (2). Revision of the proposed structure of 
emiline was clearly required. 

RESULTS AFiD DlSCU!WON 

Extraction of Emilia ~ammeo yielded an alkaloidal 
mixture containing one major component (thin-layer 
chromatography). Trituration of the mixture and re- 
crystallisation gave a pure alkaloid which had spectro- 
scopicdata (JR, ‘H NMR, MS)identical to thosereported 
for emiline [4.5]. The mass spectrum was typical for an 
otonecine diester with ions at m/z 168, 151, 110, and 96 
[l]. An accurate mass measurement gave a molecular ion 
at 365.1828 corresponding to C19H2,N06. A 200 MHz 
‘H NMR spectrum confirmed the presence of only 
two methyl singlets, thus disproving structure (2). 
Furthermore. the 13CNMR spectrum of emiline. ob- 
tained using a Distortionless Enhancement by 
Polarisation Transfer pulse sequence, showed the pre- 
sence of six quaternary carbons. three methine, seven 
methylene, and three methyl groups, instead of the seven 
quaternary, two methine, six methylene. and four methyl 
groups required by structure (2). The revised structure (3) 
is proposed for emiline from detailed consideration of the 
’ H and “C NMR spectra. In addition, 2D homonuclear 
(‘H) chemical shift correlation spectroscopy on emiline 
established the proton connectivities in the acid portion of 
the alkaloid. For example, the olefinic (C-19) protons of 
emiline are coupled to the C-18 methyl protons (homoal- 
lylic coupling) and to two other protons (H-14a and H- 
14b). Decoupling experiments also helped to confirm the 

presence of the CH,CH,&HCH2- unit in emiline. Finally, 

the observation of a strong [M -44]+ ion in the mass 
spectrum of emiline assigned to structure (4) is a charac- 
teristic fragmentation for this mode of connection of the 
diacid portion to otonecine [l]. 

The revised structure (3) is consistent with all the 
spectroscopic data. The carbon skeleton of the acid 
portion is the same as that of a number of other known 
pyrrolizidine alkaloids [ 11. Emiline now also conforms to 
the observed pattern that all pyrrolizidine alkaloids 
containing otonecine, that have been isolated from the 
Compositae contain 12-membered rings. 

EXPERIMENTAL 

Emilio pMvnca was grown a( the Botanical Gardens in 

Glasgow, and was collected when Ilowering. The plants (300 g) 

were blended repeatedly with MeOH, and the MeOH extracts 

were conal in uacuo. The residual green syrup was dissolved in 

I M HISOI (300 ml).and the acid layer was washed with CHICll 

(IO x 200 ml). Zinc (5 g) was added to the acidic solution, which 

was stirred at room temp. for 2 hr. The solution was filtered 

through Celite. and the filtrate was washed with CH,C12 (2 

x 400 ml). The aqueous layer was basifiai with cont. NH,. and 

extracted with CH2ClI (4 x 400 ml). The organic extracts were 

dried. filtered, and coned in uacuo lo an oil, 5Omg. Analytical 

TLC on silica gel (Merck) in CHCl,-McOH+onc NH, 

(85: 14: 1) showed one major alkaloid, R, 0.34. Trituration of the 

oil with hcxanc, and rccrystallisation from hexanc gave emiline 

(3) (25 mg), mp 103-105” (lit. [4. S] mp IOS-107”); [~]g’ - 17.5” 
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