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 Torres, Joshua P. et al, J. Nat. Prod. 2020, 83, 1249-1257.

Part Ⅰ :Retrosynthetic analysis of Boholamide A
l Extracted from a panel of bacteria isolated 

from marine mollusks.
lA 4-amido-2,4-pentadieneoate (APD)-class 

peptide.
lAPD-class natural products are hypoxia-

selective cytotoxins that primarily target 
mitochondria.

Introduction
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 Torres, Joshua P. et al, J. Nat. Prod. 2020, 83, 1249-1257.
Evans D.A. et al, J. Am. Chem. Soc. 2002, 124, 392-393.

Part Ⅰ :Retrosynthetic analysis of Boholamide A
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Synthetic Challenge:
-unprecedented topplogy
-5 contiguous stereocenters
-quaternary carbon stereocenter
-functionalized anthraquinone

Part  ⅠI:Total synthesis of (+)-Rubellin C

Introduction

Uttam K. Tambar

 Uttam K. Tambar. et al, Org. Lett. 2020, 6, 2954−2963.
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Part  ⅠI:Total synthesis of (+)-Rubellin C

Introduction

 Uttam K. Tambar. et al, Org. Lett. 2020, 6, 2954−2963.
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Problemematic steps
• transmetalation： the slow transmetalation from sterically 

encumbered nucleophiles
• reductive elimination： β-hydride elimination

Part Ⅲ :Transition-Metal-Free Cross-Coupling Using Tertiary 
Benzylic Organoboronates

Hirohisa Ohmiya. et al, Angew. Chem. Int. Ed. 2020

Introduction
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Aggarwarl's work（2011）

Morken's work（2014）

Introduction

Hirohisa Ohmiya. et al, Angew. Chem. Int. Ed. 2020
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Tertiary alkylative cross-coupling of alkyl or aryl electrophiles (this work)

Introduction

Hirohisa Ohmiya. et al, Angew. Chem. Int. Ed. 2020
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 Screening of conditions for cross-coupling between 1a and 2a.

Introduction

Hirohisa Ohmiya. et al, Angew. Chem. Int. Ed. 2020
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Substrate scope of C(sp3)–C(sp3) cross-coupling

Introduction

Hirohisa Ohmiya. et al, Angew. Chem. Int. Ed. 2020
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Mechanistic studies

Radical clock 
experiments

Introduction

Hirohisa Ohmiya. et al, Angew. Chem. Int. Ed. 2020
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Substrate scope of C(sp3)–C(sp2) cross-coupling

Introduction

Hirohisa Ohmiya. et al, Angew. Chem. Int. Ed. 2020



13

C(sp3)–C(sp2) cross-coupling mechanism  

 C(sp3)–C(sp3) cross-coupling mechanism  

Introduction

Hirohisa Ohmiya. et al, Angew. Chem. Int. Ed. 2020
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                                 The  University of Auckland, NZ
• 1979 to 1981     BSc in Chemistry, The University of Auckland, NZ 

Research interests
• Asymmetric synthesis, heterocyclic chemistry and organocatalysis 

to synthesise complex bioactive natural products.
• Synthesis of glycopeptides, lipopeptides, peptidomimetics and 

peptide natural products.
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• 2005 Fellow of the Royal Society of Chemistry, UK (FRSC)
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• 1999 Fellow of the New Zealand Institute of Chemistry (FNZIC)
• 1998 Fellow of the Royal Australian Chemical Institute (FRACI) 
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Structural features:
l 14-membered macrolide natural product;
l 7 asymmetric carbon centers;
l Trans-decalin framework.

Isolation:
l (−)-Anthracimycin  was isolated from the marine sediment 

derived Streptomyces sp. CNH365, collected off the coast of 
Santa Barbara, USA.

Biology activity:
l (−)-Anthracimycin exhibited potent in vitro antibacterial 

activity against several MRSA strains (MIC 0.03−0.0625 
μg/mL) alongside Bacillus anthracis, and M. tuberculosis 
(H37Ra, MIC 1−2 μg/mL).

Margaret A. Brimble. et al, Org. Lett. 2020, 22 , 5550-5554.



18

Retrosynthesis

Margaret A. Brimble. et al, Org. Lett. 2020, 22 , 5550-5554.
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Previously Reported Wittig-IMDA Sequence to trans-Decalin Fragment 3a

Margaret A. Brimble. et al, Org. Lett. 2020, 22 , 5550-5554.
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Preparation of Alcohol 8a

Margaret A. Brimble. et al, Org. Lett. 2020, 22 , 5550-5554.



Synthetic Route
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Preparation of Aldehyde 11

Margaret A. Brimble. et al, Org. Lett. 2020, 22 , 5550-5554.



Synthetic Route
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Synthesis of Scabrolide A

Margaret A. Brimble. et al, Org. Lett. 2020, 22 , 5550-5554.
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Summary
 Take-home message

IMDA reaction

Aldol reaction 
using a complex 
β-ketoester

Stork−Zhao 
olefination /
Grubbs ring 
closing 
metathesis

Base-mediated epimerization
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Wittig reaction 
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Wittig reaction 
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Diels–Alder reaction 
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Diels–Alder reaction 



29

Diels–Alder reaction 
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Diels–Alder reaction 



Dess-Martin Periodinane



Dess-Martin Periodinane



PMB Deprotection with DDQ   



Stork-Zhao-Wittig Olefination



Stille coupling 



Reduction to aldehydes [DIBAL]



Aldol condensation



Aldol condensation



 alkene (olefin) mechansim



 alkene (olefin) mechansim



Heck reaction 



Hauser−Kraus annulation



π-π堆积是芳香化合物的一种特殊空间排布，指一种常常发生在芳香环之间
的弱相互作用，通常存在于相对富电子和缺电子的两个分子之间，是一种
与氢键同样重要的非共价键相互作用。

π-stacking
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Part  ⅠI:Total synthesis of (+)-Rubellin C

Selander, N. et al.  J. Am. Chem. Soc . 2011, 133 , 409-411.

Introduction


