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Asymmetric Total Synthesis of Brasilicardins  
 
  
 
 

 
 

 
 

 Summary 



Introduction 

 Brasilicardins A-D are bacterial diterpenoid natural products isolated from 

the cultured broth of the actinomycete Nocardia brasiliensis IFM 0406; 

 Exhibiting diverse biological activities such as Brasilicardin A displays 

potent immunosuppressive activity (IC50 = 0.05 nm). 
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Structures of Brasilicardins  
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Background and Synthetic Plan  
 

Anada, M. et al. Org. Lett. 2017, 19, 5581. 
Tanino, K.  et al. Angew. Chem. Int. Ed. 2018, 57, 17161. 
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 Retrosynthetic Analysis 
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 Retrosynthetic Analysis 
 



9 

Synthesis of The Compound 14  
 



Swern Oxidation 
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Horner-Wadsworth-Emmons Reaction (HWE)  
 

11 

动力学 

热力学 
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Plausible Transition Model Leading to 14  
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Synthesis of The Compound 13  
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 Synthesis of The Compound 12  
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Plausible Transition State Model 
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Synthesis of The Compound 10 
 



Corey-Fuchs Reaction 
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 Synthesis of The Compound 8  
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 Synthesis of The Compound 9  
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 Synthesis of The Compound 39 or 40  
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Total Synthesis of Brasilicardins A/B  
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 Total Synthesis of Brasilicardins C/D  
 



Summary 
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Tanino’s work: 

 The asymmetric total syntheses of Brasilicardin A (39 linear steps, 6.8% yield), 
Brasilicardin B (37 linear steps, 6.5% yield), Brasilicardin C (42 linear steps, 
12% yield), Brasilicardin D (40 linear steps, 14% yield). 

 Intramolecular nitrile Michael addition; Stereoselective installation of the amino 
acid component; Regio- and stereoselective glycosylation.  



The First Paragraph  
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  Brasilicardins A–D are bacterial diterpenoid natural products isolated from 

the cultured broth of the actinomycete Nocardia brasiliensis IFM 0406, 

which exhibit diverse biological activities. Among these congeners, 

brasilicardin A displays potent immunosuppressive activity (IC50 = 0.05 nm). 

Although the mechanism of the immunosuppressive action of A has not 

been clarified in detail, it has been suggested that it is induced by amino 

acid deprivation via the inhibition of the amino acid transporter system L. 

Currently used immunosuppressive clinical agents such as tacrolimus and 

cyclosporin A often cause side effects such as nephrotoxicity and arterial 

hypertension; therefore, an alternative to them is desired.  
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In this context, A is considered to be a promising drug candidate. Thus, A 

has been studied with keen interest, particularly in the context of the 

development of new immunosuppressive drugs. However, further 

biological and pharmacological studies of A have not been conducted 

because of its limited availability from natural sources; therefore, efficient 

chemical syntheses of A and its derivatives and simplified analogues are 

required to aid further studies. 

  

 

 

The First Paragraph  



  In conclusion, we have developed a stereoselective synthetic route to 

synthesize brasilicardins with potent immunosuppressive activity; we 

accomplished the asymmetric total syntheses of brasilicardin A-D from 

readily available commercial materials. The synthesis features 1) the 

development of a novel intramolecular nitrile Michael addition; 2) a 

Michael addition based strategy for the stereoselective formation of the 

highly strained anti-syn-anti-fused perhydrophenanthrene skeleton (the 

ABC-ring system); 3) stereoselective installation of the amino acid 

component to the terpenoid core; and 4) regio- and stereoselective 

glycosylation using glycosyl fluoride or o-alkynylbenzoate as the glycosyl 

donor.  

The Last Paragraph  
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Our strategy allowed the unified synthesis of all brasilicardins from the 

common late-stage intermediate utilizing appropriate installation methods 

for an amino acid and glycosylation. The novel synthetic route developed 

here should accelerate the synthesis and biological studies of 

brasilicardins and a wide variety of their analogues that were previously 

inaccessible by syntheses or from natural products, as well as aid in 

obtaining in-depth SAR for the development of new immunosuppressive 

drugs. 

The Last Paragraph  
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A Typical Glycosylation Reaction 



Two Protocol About Glycosylation Reaction 
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