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From Spectra to Structure: Automated structure elucidation for organic chemistry 
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The initial phases of drug discovery are inherently driven by the speed at which new molecules can be 
synthesised, characterised and evaluated.1 The introduction of robotics and automation into the 
chemical laboratory reactions promises to significantly speed up the rate at which molecules can be 
synthesised.2 Despite this progress, the characterisation of the synthesized compounds is not 
straightforward and often carried out manually. Consequently, structure elucidation often becomes a 
time-consuming and tedious undertaking.  To this end we explore Transformer models to automatically 
carry out structure elucidation from routine analytical spectra. We introduce the first model capable of 
predicting the chemical structure, scaffold and functional groups directly from Infrared spectra.3 In 
addition we evaluate a model trained to predict the structure from either 1H- or 13C-NMR spectra.4 We 
train both models on simulated spectra and evaluate them experimentally promising to significantly 
accelerate the synthesis and characterization of molecules. 
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