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Plantazolicin A has garnered much interest since its structure  
was first reported in 2011 due to its highly selective activity  
against the causative agent of anthrax toxicity, Bacillus  
anthracis. With ten heterocyclic rings, including one which  
is saturated, plantazolicin A and its biosynthetic precursor 
plantazolicin B offer a significant challenge to the synthetic 
chemist, and the successful synthesis of these molecules by the 
group of Professor Steven Ley at the University of Cambridge 
(UK) is a reminder of the power of modern synthetic methods. 
Professor Ley said: “This was by no means a straightforward 
synthesis – the final coupling step to join the two large pieces  
was first attempted in May 2013; it took over 1.5 years to  
optimize this step and the deprotection and purification of the 
resulting natural products.”

Professor Ley continued: “One of our key considerations 
was that we wanted to have very strong support for our 
synthesis in the form of robust characterization of all inter-
mediates and independent full characterization of the final  

natural products, as there was some variability and omissions 
in the reported data for plantazolicin A across the literature, 
and full characterization of plantazolicin B had not previously 
been reported. This led to a supporting information section 
larger than some theses at 130 pages! The advice of Professor  
Douglas Mitchell at the University of Illinois at Urbana-Cham-
paign (USA) on the purification of the natural products, as well 
as the provision of an authentic sample of plantazolicin A to 
enable comparison, was greatly appreciated.”

This project was originally proposed by Dr. Sabine Fenner  
in her application for a German Academic Exchange service 
(DAAD) fellowship and she was joined on the project by  
Dr. Zoe Wilson. Professor Ley told SYNFORM that Sabine large-
ly focused on the synthesis of the common right-hand-side 
molecule while Zoe focused on the synthesis of appropriate 
left-hand fragments to allow the synthesis of both planta-
zolicin A and B. They then collaborated closely on the final  
coupling and deprotection steps to give the natural products.
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Professor Ley revealed that some of the group’s key aims 
were to gain access to both plantazolicin A and plantazolicin B 
via a common convergent route, and additionally to make the 
approach as applicable to the future synthesis of analogues 
as possible: “The application of dicyclizations of two amino 
acid residues simultaneously at two stages of the synthesis 
allowed us to form concatenated rings in a single step, which 
contributed to an overall longest linear step count of only 14 
(plantazolicin B) or 15 (plantazolicin A) steps,” he commented. 
In order to make the synthesis as cost-effective as possible, 
commercially available protected amino acids were used as st-
arting materials, with all but one being of the natural L confi-
guration (the mechanism of cyclization using Deoxo-Fluor re-
quiring the use of allo-threonine in synthesizing the oxazoline 
ring). Rather than using the more conventional Hantzsch-type 
thiazole synthesis from thioamides, which often necessitates 
the use of unpleasant sulfurating agents, the condensation of 
cysteine esters with amino aldehydes followed by the oxida-
tion of the resulting thiazolidine to the thiazole using man-
ganese dioxide readily gave access to the desired thiazoles. 
This method was especially beneficial for the synthesis of the 
key arginine-derived thiazole residue which proved to be very 
challenging.

“With the synthesis for these natural products successfully 
established, we now have access to analogues and simplified 
fragments which are unavailable through biological methods 
such as codon reprogramming,” said Professor Ley, continu-
ing: “It is hoped that these can be used to help further esta-
blish the structure–activity relationship for plantazolicin A.”

Additionally, this paper has the distinction of being Profes-
sor Ley’s 800th publication. Dr. Zoe Wilson commented: “The 
entire Ley group was looking forward to the champagne party 
on the 20th of March.”

Professor Dieter Enders, a synthetic organic chemistry ex-
pert from Aachen University (Germany) and Editor for Reviews  
of SYNTHESIS, commented: “With the total synthesis of  
plantazolicin A and B, the Ley group has added yet another 
masterpiece to their impressive list of numerous elegant 
and very efficient syntheses of biologically active natural 
products. The convergent route starting from commercially 
available amino acids carried out by Dr. Zoe Wilson and Dr. 
Sabine Fenner is most convincing and will certainly allow 
access to analogues of these important compounds. Being  
almost of the same age as Steve, I know what it means to have 
published 800 papers in the field of synthetic chemistry. This 
is a paramount accomplishment and indeed deserves a lot of 
champagne!”
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