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(57) Abstract: Systems and methods of discovering compounds with biological properties are provided. A first training dataset is
obtained, including chemical structures and biological properties. Projections of compounds are obtained by projecting chemical struc-
ture information into a latent representation space using encoder weights. Compounds are classified by inputting projections into the
classifier using classifier weights. The encoder and classifier are trained by comparing the classification of each compound to actual
biological properties and updating the respective weights. A second training dataset is obtained including chemical structures. Projec-
tions of compounds are obtained by projecting chemical structure information into a latent representation space using encoder weights.
Chemical structures are obtained by inputting projections into a decoder using decoder weights. The decoder is trained by comparing
outputted and actual chemical structures and updating the respective weights. Candidate compounds not present in the first and second
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datasets are identified using the trained encoder, classifier, and decoder.



