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Isolation and Biological Activity

Thiostrepton, a thioazole-containing antibiotic first isolated from Streptomyces azureus in 1954, 
inhibits ribosome function, displaying activity against Gram- positive bacteria and Plasmodium 
falciparum, the causal agent of malaria.

It is commonly used to treat dog and cat skin irritation, especially irritation
caused by a bacterial source.

Use in humans is limited by its low solubility in water and poor bioavailability.

While the structure was originally solved many years ago via degradative, spectroscopic, and 
X-ray techniques, it was not complete and coordinates were not placed in the public domain until 
2001.  

Thiostrepton crystals grown from chloroform.
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“Possessing a striking molecular architecture, thiostrepton 
was enticing to us not only because of its highly complex and 

sensitive functionality but also due to our desire to pay 
another visit to the land of heterocyclic chemistry.  This 
allowed us to take on yet another arrogantly standing 

molecular devil, the likes of which had never been seen 
before.”

K.C. Nicolaou
Joys of Molecules. 1. Campaigns of Total Synthesis

JOC 2005, 70, 7007.
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Retrosynthetic Analysis
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Unexpected Six- to Five-Membered Imine Ring 
Contraction during Attempted Coupling
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Proposed Mechanism for Imine ContractionProposed Mechanism for Imine Contraction
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Synthesis of Quinaldic Acid Fragment
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Key Building Blocks
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Me3SnOH as a Mild Method for Methyl Ester Hydrolysis
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Unexpected Bis-dehydroalanine Tail Cleavage
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Mechanistic Rationale for the Exclusive Formation of Singly 
Truncated Product
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Completion of the Synthesis
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