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Stemona sessilifolia

The Stemonaceae family is still the only source of the Stemona alkaloids

The Stemona alkaloids are: 

•structurally characterized by the presence 
pyrrolo[1,2-a]azepine core
pyrido[1,2-a]azepine core

•currently comprises 139 alkaloids

The Stemona alkaloids can be organize into eight groups: 
•stenine (I), 
•stemoamide (II), 
•tuberostemospironine (III), 
•stemonamine (IV), 
•parvistemoline (V), 
•stemofoline (VI) (all of which contain the pyrrolo[1,2-a]azepine core) 

•stemocurtisine (VII) displaying the pyrido[1,2-a]azepine nucleus, 
•miscellaneous group
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The Stemona alkaloids are attractive synthetic targets 
due to the diversity of structures found in this family of alkaloids

Recently, it has been reported that neostenine, a stereoisomer of stenine,
has antitussive activity comparable to that of codeine

Using pyrroles in natural product synthesis is challenging:
•highly electron-rich nature of the pyrrole ring promote certain productive reactions,
but it can also cause some problems

Additional synthetic strategies has been used to 
construct the pyrrole moiety in pyrrole-containing natural products

Bates, R. W.; Sridhar, S. 
J. Org. Chem., 2011, 76, 5026–5035
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Possible Mechanism of 
Ruthenium-Catalyzed Cyclocarbonylation

J. Org. Chem. 2003, 68, 8571-8576
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reagent  
and solvent 

catalyst 
loading / 

mol% 

yield of 
butenolid 

(%) 

yield of 
enone 

(%) 
dioxane, Et3N (6 eq) 4 40 30a 

Et3N (neat) 4 20 40b 

2,4,6-collidine (neat) 4 50 5c 

dioxane, collidine (6 eq) 4 68 14c 
a A ca. 2:1 mixture of E/Z isomers. b A ca. 10:1 mixture.  
c One isomer. 
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CONCLUSION

Additional contribution to the synthesis of the stemona alkaloids using an new synthetic approach

The high electron density of the pyrrole ring can complicate some reactions but can be controlled
by using the trifluoroacetyl group, that can easily and rapidly be removed
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