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What does Propersea do? 
 

Propersea is an online structure-based 

prediction engine for physicochemical 

properties and IUPAC naming. 

 
 

Propersea allows the user to: 
 

• Predict physicochemical properties, including: 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Predict the IUPAC name from a  

structure, SMILES or InChI 

Melting point 

Boiling point 

Density 

logP 

Solubility 

Viscosity 

Polarizability 

Molar refractivity 

Polar surface area 

pKa 

H-bond acc/don 

Ionization energy 
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How does Propersea work? 
 

Predictions are made based on chemical structures entered by: 
 

• Structure search via the ChemDoodle® structure drawing interface 

• Typing or pasting a SMILES string or InChI (including InChI=) 

 

The properties are predicted through a variety of algorithms, including: 

• RDKit algorithms 

• Semi-empirical quantum methods 

• Fragment/ atom  contribution calculations 

• Bayesian Additive Regression Trees 

• Transformer neural networks  

 

The predicted value is returned in the results interface. For those properties 

predicted using the Bayesian algorithms it also returns an interval for the 95% 

confidence, along with a measure of how well the molecule compares to 

molecules contained in the training set.  

If a property prediction is deemed non-sensical due to the predicted phase, the 

property may be omitted from results. 

 
Limitations of Propersea 
 

Propersea performs best for organic compounds and performance on inorganics, 

orgometallics and inorganic-organic mixtures is known to be lower.  

Reliability metrics for these compounds would show as ‘Low’ or ‘Very Low’. 

 

How do I access Propersea? 
 

Propersea is provided to the UK academic community via the PSDS at 

www.psds.ac.uk. The Physical Sciences Data-science Service is funded by 

the EPSRC.  
 

Access is authenticated by UK academic IP address via www.psds.ac.uk. If 

working off-campus, a PSDS username and password will be issued. 
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