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Introduction

M. L. Gan. et al, Org. Lett. 2020, 22, 9346–9350.

Isolation
• Four novel Cyclic Octapeptides were 

isolated from an endophytic Kitasatospora sp.

Biological activities:
• Zelkovamycin E displayed potent inhibitory a

ctivity against H1N1 influenza A virus.

Part ⅠⅠ: Zelkovamycins B−E, Cyclic Octapeptides Containing Rare Amio
Acid Residues from an Endophytic Kitasatospora sp.

H1N1
Compounds EC50(μM) CC50(μM) SI

Zelkovamycin B Not tested >100 Not tested

Zelkovamycin C Not tested >100 Not tested

Zelkovamycin D 34.8±0.1 >100 >2.9

Zelkovamycin E 0.3±0.05 44.8±2.0 149

ribavirin 15.4±0.9 >100 >6.5
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Introduction

Y. J. Zhang. et al, Org. Lett. 2015, 17, 6230−6233.

Part ⅠⅠ: Zelkovamycins B−E, Cyclic Octapeptides Containing Rare Amio
Acid Residues from an Endophytic Kitasatospora sp.



9

Introduction

L. L. Chu. et al, J. Am. Chem. Soc. 2020, 142, 20390−20399.
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Introduction

L. L. Chu. et al, J. Am. Chem. Soc. 2020, 142, 20390−20399.

Part ⅠⅠI: General Method for Enantioselective Three-Component Carboarylation
of Alkenes Enabled by Visible-Light Dual Photoredox/Nickel Catalysis

Ø the factors controlling the regioselectivity;
Ø the factors controlling the enantioselectivity;
Ø the preference of the three-component carboarylation over the

direct arylation of the generated alkyl radical(chemselectivity).
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Introduction

Part ⅠⅠI: General Method for Enantioselective Three-Component Carboarylation
of Alkenes Enabled by Visible-Light Dual Photoredox/Nickel Catalysis

Origin of Chemoselectivity of the Model System
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Total synthesis of (-)-penicimutanin A 
and Related congeners

T. Xu et al, Chem. Sci. 2020, 11, 656–660.
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Introduction

Tao Xu

Education & Current job!

Research Interests & Areas:

Natural Product Synthesis

Complex ring system structure methodology

-Ph.D.: 2011, Peking University
-Postdoctoral Fellow: 2015, University of Texas at Austin
-Professor: 2015-now, Ocean University of China



Structural features
• Labile C2 hemi-aminal ether.
• Diketopiperazine fused hexapyrroloindoline.
• Fully oxygenated cyclohexane ring contains an 

acid/base-sensitive cis-bisoxirane moiety.
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Isolation
• Penicimutanin A, isolated from a marine-derived 

fungal strain identied as Penicillium purpurogenm
G59 in 2018.   

H. J. Zhu. et al, Eur. J. Med. Chem., 2018, 158, 548.

Introduction

Biological activities:
• Penicimutanin A demonstrated in vivo antitum

or activity in murine sarcoma HCT116 
tumor-bearing Kunming mice.



Retrosynthetic Analysis 
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Synthetic Route
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1st generation Route of Synthesis of Fragment 2  



Synthetic Route

25M. Voyle. et al, Tetrahedron Lett. 2000, 41, 4657.

2st generation Route of Synthesis of Fragment 2  



Synthetic Route

26M. B. Meyers. et al, J. Am. Chem. Soc. 1963, 85, 3702.

Synthesis of Fragment 3



Synthetic Route

27M. J. Dai et al, Curr. Org. Chem. 2016, 20, 1850.

Completed total Synthesis of penicimutanin A
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longest  liner 10 steps
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The End
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Aza-Claisen/cyclization

Supporting Materials
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Supporting Materials

Meerwein–Eschenmoser–Claisen rearrangement
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Supporting Materials

reductive amination
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oxidative dearomatization
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oxidative dearomatization

Supporting Materials



41

LUCHE REDUCTION

Supporting Materials
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DESS-MARTIN OXIDATION

Supporting Materials
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Removal of the PMB ether

Supporting Materials


