
 

POSTGRADUATE RESEARCH OPPORTUNITY 

Project Title:  Use of biocatalysis in the asymmetric synthesis of chiral amines and diamines.  

Duration of Project:  2 years 

Funding Agency:  Presidents Seed Fund    

Type of Degree Offered: MSc 

Stipend:  The MSc student will be paid a stipend of €12,000 per annum and receive full fees 
remission for a maximum duration of four years.  

Minimum Qualifications/Experience Necessary/Any Other Requirements: 

Applicants should hold a minimum of an honours bachelor’s degree at 2:1 level or equivalent in a 
discipline relevant to the project, such as Chemistry/Materials Science. Excellent first-hand 
knowledge of chemical techniques and characterisation methods.  

IELTS [International English Testing System] Applicants must have a minimum of 6.0 with no 
component score less than 6.0. 
Research Supervisors: Dr Noreen Morris & Dr Sean Reidy 
 
For further information please contact: nmorris@ait.ie 
 
Applications:   Download Application Form at 
https://www.ait.ie/research-and-innovation/postgraduate-research-opportunities 
 
Closing date for receipt of completed application forms is 5pm August 27th 2021 
 
Please submit your completed application: 
By Post to:  President Doctoral Scholarship Awards, Office of Research, Athlone Institute of 
Technology, Dublin Road, Athlone Co. Westmeath  
By Email to: psf@ait.ie 
 
Project Description: 

In the pharmaceutical and fine chemical industry, there is a need for greener and more economic 
alternatives to current chemical production methods due to pressures on cost and environmental 
legislation. Biological systems and in particular isolated or immobilised enzymes (Biocatalysis) offer 
a sustainable and greener alternative to traditional catalysts for advanced chemical manufacture. 
The basic concept of this project is to displace multistep chemical routes currently used for the 
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synthesis of chiral amines and diamines to simpler, lower cost and less polluting enzymatic 
processes. 
 
The importance of chiral compounds in active pharmaceutical ingredients (APIs) and chemical 
specialities is increasingly being recognised.  For example, the majority of APIs contain amine 
moieties or contain functional groups derived from amines, and an increasing number of these 
molecules are homo-chiral. In addition, functionalised fluorinated chiral amines have gained much 
attention due to novel physical properties in specialities and increased metabolic stability for APIs. 
It is therefore essential that new methodologies are explored to expedite their synthesis. In the past 
enantiomerically pure amines have been obtained by lengthy and costly methods including wasteful 
resolutions.  In this project, we propose to study a series of fluorinated ketones derived from a classic 
Dakin West reaction against a panel of Industrial biocatalysts (supplied by Arran Chemicals) for the 
asymmetric synthesis of chiral amines and diamines.  
 
Three biocatalyst types will be investigated in this project including Carbonyl Reductases (CREDs), 
Transaminases (TAms) and Imine reductases (IREDS). The data obtained and information 
disseminated from this research will contribute to the existing body of knowledge on biocatalysis 
and benefit both academic research, fine chemical/specialities and the pharmaceutical industry.  
 
Main Objectives 
This project aims to exploit the Dakin West reaction to produce fluorinated amino-ketone substrates 
which will then be biotransformed into subsequent chiral diamines and amino-alcohols. The Dakin 
West reaction is illustrated below and involves the rearrangement of amino acids in the presence of 
an anhydride to produce the corresponding racemic amino-ketone. 

 
By using trifluro acetic anhydride for example we can prepare the corresponding trifluoro ketone 
which can be further modified biocatalytically. The project will seek to exploit this reaction to 
prepare a series of fluorinated analogues. 
 

 
The CF3 ketone shown above can then be biotransformed by using a series of enzymes. The 
project will investigate the potential for preparation of enantiopure diamines and amino-
alcohols.  The enzymes to be explored throughout this project include: 



• Carbonyl Reductases (CREDs) 
• Transaminases (TAms) 
• Imine reductases (IREDS) 

 
  



 
 
 

 

 

  


