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Abstract: Most catalysts are currently optimized through trials-and-errors, a very tedious and inefficient 
approach. Alternatively, some process chemistry groups are using robotics to screen several catalysts 
experimentally. However, this approach can hardly be used to discover new ones or optimize existing ones as 
it is restricted to commercially available chemicals (or chemicals available in house) and does not explore a 
significant portion of the vast chemical space. In general, efficient design and discovery of novel organic 
synthetic methodologies (including catalytic processes) calls for the large organic chemistry toolbox including 
nuclear magnetic resonance, mass spectrometry, and crystallography. These complex scientific technologies 
are largely accessible without expert knowledge of their inner workings with synthetic chemists running 
standard 1D and 2D NMR experiments without necessarily understanding and/or manipulating the magnetic 
pulse sequences. With the rise of Quantum Mechanics methods – Hartree-Fock and density functional theory 
(DFT) – Molecular Mechanics and Machine Learning methods, organic chemists have caught a glimpse of the 
power and utility of such computations. However, this array of methods remain largely inaccessible to the 
experimental chemistry community. We propose to deliver computational chemistry methods to the hands of 
organic chemists. For this purpose, we have been developing VIRTUAL CHEMIST, a computational platform 
aiming at assisting chemists in the design of novel reactions. We have demonstrated that this platform was able 
to simulate research programs of multiple human years within a week or so. The data could now be used to 
streamline the discovery and/or improve the discovery rate. We will present this platform, its developments, 
applications, strengths and weaknesses and how it can assist chemists in the day-to-day research. 


