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1. Biomimetic synthesis of () - Alloaristoteline, ()-Serratoline, and ()-Aristotelone alkaloids 

 

SCHEME 1:   

 

 

 

 

 

 

 

 

In biomimetic chemistry, we take what we have observed in nature and apply its 

principles to the invention of novel synthetic compounds that can achieve the same 

goals … As an analogy, we did not simply make larger versions of birds when we 

invented airplanes, but we did take the idea of the wing from nature, and then used 

the aerodynamic principles in our own way to build a jumbo jet.”  

-- R. Breslow 



2. Biomimetic Synthesis of (+)-Brevianamide A and (+)-Brevianamide B alkaloids: 

 

SCHEME 2: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Biosynthetic Proposals for brevianamides A and B 

 

SCHEME 3: 

 

 

 

 

 

 

 

 

 

 

 



PART-III: Bioinspired Enantioselective Synthesis of the Cyclopiazonic Acid Family Using Sulfur Ylides  

(Aggarwal et al., 2018) 

Cyclopiazonic acid (-CPA, 27) is a prenylated indole alkaloid present in a number of Pencillium species such 

as P. griseofulvum, P. camemberti and P. commune.  These fungi are present in meat, cheese and other 

dietary products.  This alkaloid shows a significant biological activity and is known to be a potent inhibitor of 

Ca2+-dependent ATPase (SERCA), which stops calcium reuptake in muscular cells.  

Several structurally similar alkaloids have been isolated including iso--cyclopiazonic acid 28, -CPA imine 29 

and speradines A-D 30 (Scheme 4).  All these alkaloids possess a common 3-acetyltetramic acid unit 

(highlighted in red in Scheme 4). 

SCHEME 4: -CPA and Related Natural Products:   

 

 

-CPA alkaloid is biosynthetically derived from L-tryptophan.  It is believed that the tetramic acid unit is 

assembled at an early stage followed by series of alkylations to afford -cyclopiazonic acid (-CPA, 31) which 

is a direct biosynthetic precursor of -CPA 27.  This intermediate -CPA 31 then undergoes flavin-mediated 

oxidation followed by cyclisation to afford -CPA 27 (Scheme 5). 

 

SCHEME 5: Biosynthetic Pathway of -CPA 

 

 

 

 

 

 

 

 

 



In 2018, Aggarwal et al. reported an bioinspired enantioselective synthesis of cyclopiazonic acid family of 

alkaloids (Scheme 6).   

SCHEME 6: Enantioselective Synthesis of the Cyclopiazonic Acid Family Using Sulfur Ylides 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 


