
Enantioselective Total Synthesis of 
Nigelladine A via Late-Stage C−H 

Oxidation Enabled by an Engineered P450 
Enzyme 

 

1. Were recently isolated from Nigella 
glandulifera. All possessing new skeletons 
with highly conjugated  

2. These alkaloids exhibited potent protein 
tyrosine phosphatase 1B (PTP1B) 
inhibitory activity  

3. The first enantioselevtive total synthesis 
of Nigelladine A 
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norditerpenoid alkaloids, nigelladines A–C (1–3),  and 
pyrroloquinoline alkaloid, nigellaquinomine (4) 
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Retrosynthesis： 
 
 
Challenge : intallation of C7 ketone at late-stage 



3 

Forward Synthesis  
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Buchwald’s Second-
generation Ligand 
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