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MOTIVATION

• The ability to predict multi-molecule processes, using only knowledge of single 
molecule structure, stands as a grand challenge for molecular modeling.

– Molecular Melting points 

• Molecule's MP can be correlated with a number of industrially vital material 
properties. For example, solubilities of candidate drug-like molecules.
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MELTING POINT DATASETS
• An integrated dataset of 47k 

molecules with experimental 
meting points of organic 
molecules, and augmented with 
3D molecular structures and 
quantum chemical properties.

Tetko, Igor V., et al. "How accurately can we predict the melting points of drug-like compounds?." Journal of 
chemical information and modeling 54.12 (2014)



DISTRIBUTION OF MP INTERVALS

119 literature molecules exhibiting multiple crystal polymorphs.
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• ML strategies have been widely employed 
for the prediction of MPs, with models 
routinely achieving prediction errors of 35-
50K[1].

http://wisc.edu/


A DATA-DRIVEN APPROACH UTILIZING MACHINE LEARNING
Predict and understand the melting points (MP) of molecules.
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CHEMICAL CLASSIFICATION ANALYSIS
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REGRESSSION BENCHMARK
Gold Standard ‘Bradley + Bergstrom’data set
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REGRESSION RESULTS
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GRAPH ATTRIBUTION OF MP ON SIMILAR 
MOLECULES.
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SUMMARY & OUTLOOK

• The inclusion of  3D structural and quantum-chemically derived features in 
improving MP prediction accuracy by a  modest ~1 - 2K improvement relative 
to graph-based methods when using GPR, obtaining predicted MAE in the 
range of 25-29 K.

• GCN has the potential to approaches the target MAE~ 20K 
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Thank you! 
QUESTIONS?
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