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History	
  of	
  Loline	
  Alkaloids	
  

•  First isolated from Lolium temulentum L. in 1892.2 

•  Hofmeister identified a compound with the elemental 
formula C7H12N2O.2 

•  Yunusov and Akramov (1966) suggested an endo-N-
methyl-1-aminopyrrolizidine structure with a C2–O–C7 
bridge.3 

•  Aasen and Culvenor (1969) confirmed                          
this assignment by IR and proton NMR        
spectroscopy studies.4 

•  The absolute configuration of loline was finally 
established by anomalous dispersion X-ray diffraction 
analysis (Bates and Morehead, 1972).5 
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Members	
  of	
  Loline	
  Alkaloids	
  

•  2 was isolated  Lolium temulentum L. and named norloline.1,2 

•  N-acetyl norline 3 was found in Festua arundinancea together with some other loline members.3 

•  4 was the most abundant loline alkaloid.4 

•  5 was found in urine of horses, which enjoy grazing on tall fescue grass.4,5 

•  6 was proposed on MS data, but the compound could not be further evaluated due to scarcity of 
material.6 
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Biological	
  acRviRes	
  of	
  Loline	
  Alkaloids	
  

•  Loline alkaloids are produced by endophytic fungi.1 

•  These alkaloids provided chemoprotection to their host plant.1 

•  Toxic to insects and aphids but have few negative effects towards mammals.1 

•  Early studies of loline alkaloid effects on mammalian systems employed crude or 
partially purified tall fescue extracts that probably had significant amounts of ergot 
alkaloids.1 

•  Derivatives of lolines with acyl chain lengths of 8-12 were cytotoxic to tumors and 
in brine-shrimp assays.2 

•  Considering the abundance of lolines in some grass-endophyte symbiota, possible 
additional effects on plant stress and physiology are worth further investigation.1 
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Biosynthesis	
  of	
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  Alkaloids	
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Summary	
  

•  8 steps to build loline skeleton 
•  Key transformation is transannular attack of carbamate nitrogen to yield 

the pyrrolizidine skeleton. 
•  Only 1 protecting group is used and lost in course of a strategic bond 

formation. 
•  Scalable, diversifiable and should give access to other members of loline 

alkaloids. 
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