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DESCRIPTION RESULTS

Alcohol oxidation constitutes a key synthetic step in various chemical industries [1]. Current 
methods often involve environmentally detrimental conditions, utilizing stoichiometric amounts of 
chromium or manganese salts and resulting in the generation of toxic wastes for a simple 
hydrogen transfer [2]. In this context, we address the need for a more sustainable , inexpensive 
and reliable method to carry out this key transformation with a particular interest for large scale 
application for the pharmaceutical industry. 
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Objectives
The aim of this project was to develop alcohol oxidation processes that are

• Sustainable
• Economical
• Applicable to a broad range of compound
• Relevant to the industry 

Anti-HIV drug from Gilead 
Sciences

Lenacapavir [3, 4]
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• Fast reaction < 1h
• Tertiary amine compatible
• Sustainable and inexpensive reagents

• Overoxidation of primary alcohols
• Oxidation not selective

• Very fast reaction < 1 min
• Sustainable and 

inexpensive reagents
• No need for special 

equipment

• API not easily converted
• Not scalable

• Safe use of oxygen (aqueous 
medium)

• Recyclable aqueous medium
• No overoxidation of primary 

alcohols
• Selective oxidation

• Longer reaction time < 24 h
• Incompatible with amines

Hypochlorite oxidation
 

  Thermal chemistry
 

  Mechanochemistry

Aerobic oxidation
  
  Thermal chemistry

• Further optimisation necessary for Lenacapavir oxidation
• Scale-up to increase attractiveness
• Explore mechanochemical route

• Three sustainable oxidation strategies developed and optimized 
• Protocols tested on various alcohols (APIs included)
• Hypochlorite oxidations ideal for tertiary amines but not selective
• Aerobic oxidation, selective but incompatible to tertiary amines
• Lenacapavir oxidized under hypochlorite conditions (untested in mechanochemistry) 
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