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PART I:BRIEF INTRODUCTION TO A TOTAL 
SYNTHESIS

K. Nagaraju, D. Ni, and D. Ma. Angew. Chem. Int. Ed. 2020,asap
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PART II: BRIEF INTRODUCTION TO A 
METHODOLOGY

“ Photoredox-Catalyzed α-C(sp3)−H Activation of 

Unprotected    ” Secondary Amines: Facile Access to 1,4-
Dicarbonyl Compounds 

Q. Zhang, et. al. Org. Lett. 2020, 22, 7460−7464

Ø Providing a convenient and metal-free method to construct 
1,4-dicarbonyl compounds from unprotected secondary and 
primary amines and electron-deficient alkenes;

Ø Relatively greenner and having broader substrate scope.
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PART II: METHODOLOGY
Ø Rxn. Optimization

Ø Main point:
• 4CzIPN
• Mixed solvent of 

toluene and H2O
• 0.05 M
• No additional base
• Air but not pure O2
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PART II: METHODOLOGY
Ø Substrate Scope of Alkenes
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PART II: METHODOLOGY

a. symmetric secondary amines

b. asymmetric secondary amines

Ø Substrate Scope of Secondary Amines
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PART II: METHODOLOGY
Ø Proposed mechanism

6



III: BRIEF INTRODUCTION TO A NEW NAT. PROD.

Ø Androsamide (1), a cyclic tetrapeptide, 
was isolated from a marine 
actinomycete of the genus 
Nocardiopsis, strain CNT-189

Ø Androsamide (1) strongly suppressed 
the motility of Caco2 cells caused by 
epithelial−mesenchymal transition

J. Lee, et. al. J. Nat. Prod. 2020, asap 7
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BRIEF INTRODUCTION TO THE AUTHOR

Ø Educational & working experience
• -B.S. & Ph.D,  Lanzhou University (1982,1989)
• -Postdoctoral Fellow, The University of Queensland (1993-

1995)
• -Visiting Professor, Bielefeld University, Germany(2004-

2005)
• -P.I., College of Chemistry and Chemical Engineering, 

Lanzhou University (1995-now)
• - Academician of Chinese Academy of Sciences (2009-

now)

Ø Research Interests & Areas
• Synthesis of bioactive natural products and drug
• Organic synthesis methodology involving C-C bond 

recombination
• Asymmetric organic chemical reaction research

Yongqiang Tu
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BRIEF INTRODUCTION
Isolation:
Ø Isolated from the genus Aspidosperma of Apocynaceae

plants 

Biological activities of these prd.: 
Ø Antileishmanial, antimanic effects, antitumor, antitussive

activities, etc.

Structure features:
Ø Having a complex cage-shaped carbon framework 

(bicyclo[2.2.2] octane nucleus) with incorporation of 
three highly congested quaternary centers

W. Chi, et. al. Fitoterapia, 2018, 130, 259-264 10



BRIEF INTRODUCTION

Conduction of condensely substituted bridged-spirofused [2.2.1]cyclic 
structure: 

Tandem Bischler–Napieralski/semipinacol rearrangement + Mannich Strtegy
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BRIEF INTRODUCTION
Scope of the Bischler–Napieralski/semipinacol rearrangement cascade

12



RETROSYNTHETIC ANALYSIS
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SYNTHETIC ROUTE

14



SYNTHETIC ROUTE

H. J. Dauben, Jr., H. J. Ringold, R. H. Wade, D. L. Pearson, A. G. Anderson, Org. Synth. 1954, 34, 19–22
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SYNTHETIC ROUTE
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SYNTHETIC ROUTE

J. I. Matsuo, Y. Aizawa, Tetrahedron Lett. 2005, 46, 407–410 17



SUMMARY
Ø A novel and subtle strategy to form a complex bridge-spirofused core and quaternary 

centers: Tandem Bischler–Napieralski/semipinacol rearrangement + Mannich Strtegy

Ø An indirectly method utilizing by-product to realize C-H functionalization:
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Dehydration with martin’s reagent （anti 
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