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Theme Description: 
 
The ReaCT theme seeks to transform the way organic molecules are synthesized 
through innovative photochemical, electrochemical, metal-free, and 
organophosphorus catalytic strategies. Together, these approaches form an 
integrated platform for developing next-generation tools and technologies that drive 
progress in sustainable organic synthesis. Students will gain hands-on experience with 
cutting-edge techniques that unite creativity in molecular design with the core 
principles of green chemistry. Through these projects, participants will contribute to 
shaping the future of pharmaceuticals, agrochemicals, and functional materials—
advancing cleaner, smarter, and more resilient chemical manufacturing. 
 
 
 
Project 1: Shining Light on New Paths in Photochemical and Electrochemical 
Synthesis – Photochemistry (e.g., photoredox chemistry) and electrochemistry are 
reshaping the future of chemical synthesis by enabling cleaner, smarter, and more 
resilient routes to organic molecules. By exploiting these innovative technologies, this 
project will explore the transformative power of free radicals—reactive species able to 
form new chemical bonds under remarkably mild conditions—opening novel avenues to 
access pharmaceuticals and agrochemicals. Students will gain hands-on experience 
with cutting-edge methods that are driving sustainable innovation in medicine and 
agriculture, while developing skills at the interface of organic chemistry, catalysis, and 
green technology. 

 
Project 2: Sustainable Metal-Free Transformations for Selective Synthesis -The 
development of new sustainable methods that avoid the use of precious or toxic metals 
is in high demand. The project will explore various approaches to achieve efficient and 
selective transformations under mild conditions. Based on simple and widely available 
reagents, the project aims to create more environmentally friendly and practical 
alternatives to traditional processes. Beyond method development, the project will apply 
these strategies to the late-stage modification of complex biologically active molecules 
and the conversion of renewable feedstocks into high-value chemical building blocks. 
Successful students will contribute to the emerging field at the intersection of organic 
synthesis and green chemistry, creating new tools for sustainable innovation.  
 
Project 3: New Strategies for Sustainable Chemical Synthesis using 
Organophosphorus Catalysis - Organophosphorus catalysis is a rapidly growing field 
which has significant potential to render chemical manufacture more resilient and 
sustainable. This project will explore cutting-edge new catalytic coupling reactions for 
the construction of amines, ethers and carbon-carbon bonds from simple feedstocks 
such as alcohols, carboxylic acids and unmodified arenes. The new catalytic reactions 
will be exemplified through streamlined syntheses of relevant pharmaceuticals and 
agrochemicals. Students will gain experience in the areas of catalysis, 
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organophosphorus organic synthesis, sustainable chemistry and mechanistic 
chemistry. 
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