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Total Synthesis of Paraherquamide A
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•Potent Anthelmintic Compound

•Isolation: From Penicillium Paraherquei,
             By Yamazaki, 1981.

Introduction

Paraherquamide A

•Synthesis: Williams, 2000

Williams, R. A.; Cao, J.; Tsujishima, H.; Cox, R. J. 
Angew. Chem. Int. Ed. 2000, 39, 2540-2544

Williams, R. A.; Cao, J.; Tsujishima, H.
 J. Am. Chem. Soc. 2003, 125, 12172-12178



Related Natural Products

J. Am. Chem. Soc. 2003, 125, 12172-12178



Williams’ Work

(-)-Brevianamide B

J. Am. Chem. Soc. 1990, 112, 808-821

(+)-Paraherquamide B

J. Am. Chem. Soc. 1996, 118, 557-579

Paraherquamide A

J. Am. Chem. Soc. 2003, 125, 12172-12178
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Key Steps in the Total Synthesis of
Brevianamide B

J. Am. Chem. Soc. 1990, 112, 808-821



Stereoselectivity in the SN2’ Cyclization

J. Am. Chem. Soc. 1990, 112, 808-821



Rational for the Stereoselective SN2’

J. Am. Chem. Soc. 1990, 112, 808-821



Retrosynthesis of Paraherquamide A

(Diketopiperazine)

(Functionaliozed
       Indole)

J. Am. Chem. Soc. 2003, 125, 12172-12178



Synthesis of α-alkylated-β-Hydroxyproline 25



Synthesis of Diketopiperazine 34



Synthesis of the Functionalized Indole



Synthesis of the Functionalized Indole 51



Coupling of the Indole and Diketopiperazine



Key Step 1: Intramolecular SN2’



Manipulation of the Hepacycle
prior to Key Step 2



Key Step 2 and Completion


