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Title of research project: Biomimetic Synthesis of natural Products 

 

Project description: Living organisms effect a wide variety of chemical transformations in a remarkably 
efficient and selective manner: many reactions in research and industry utilize naturally occurring 
enzymes or micro-organisms. We are learning from nature how to achieve efficient and selective Claisen 
condensations, such as occur naturally in the formation of polyketides natural products, in a purely 
chemical fashion. Specifically, the research involves the intramolecular Claisen-like condensation of two 
acyl units which have been attached to a single glycoluril ''template'' molecule. We have demonstrated 
that the glycoluril template can be sequentially acylated to give di-acyl derivatives [steps 1 and 2 below], 
which undergo high-yielding and fast intramolecular Claisen-like condensations to give [5]b-ketoacyl 
chains under exceptionally mild conditions (Step 3 below). This system models some of the features of 
the enzymic process, and allows for iterative addition-condensation sequences to give long carbon 
chains; for example, we prepared an 8-carbon chain by joining together four 2-carbon acetate units. 
Other variations allow control over the regiochemical outcome of the intramolecular Claisen 
condensation. Understanding of the mechanism of this reaction is being developed through kinetic 
analysis of the reaction, and via X-ray crystal structures of these glycolurils; the latter work has 
generated an interesting example of a molecule with two twisted amide functional groups. 
This project involves extensive preparative organic synthesis, as well as the use of NMR and other 
spectroscopic techniques for analysis of products. 
 

 
1. (RCH2CO)2O, reflux OR: LDA, then RCH2COCl 

2. LDA, then CH3COCl 

3. tert-BuOLi, THF, 20 min, 0°C, 96% yield 

 
Number of available positions: 1-2 
 

Please send your CV and transcript to pharriso@mcmaster.ca 
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