
Abstract

Optimal SMILES-based descriptors are a tool for the QSAR models of inorganic compounds for logP and
toxicity toward rats (pLD50). There is a reproducibility of these models in series of the Monte Carlo optimization
and for three splits into the training and the test sets. This is the first example of QSAR models of salts and
organometallic compounds.

MethodModel of toxicity

Typically QSAR models are done on neutral compounds, and salts are transformed into the neutral form.
Quite often modeling metals is difficult. Thus, the number of models on salts and organometallic compounds
is very scarse. Here SMILES-based optimal descriptors have been used to model octanol/water partition
coefficient and toxicity toward rats of organometallic compounds. This approach has been checked with three
splits into the training and test sets. Models with very similar and satisfactory statistical quality for both the
training and test sets have been obtained.

The optimal SMILES-based descriptors[1-3] are calculated as a mathematical function of SMILES-
attributes:
DCW(Threshold) = F(SMILES)
The Threshold (0,1,2,3,�« ) are used to define rare attributes which should be blocked (in order to
avoid overtraining). The F(SMILES) is a summation or multiplication of the correlation weights for
not rare attributes. The numerical data on the correlation weights are calculated by the Monte Carlo
method. The correlation weights are provider of the maximum of correlation coefficient between the
DCW and toxicity (pLD50). The model has been checked with an external test set. The statistical
characteristics for these models are shown in Table. In addition this approach gave a good model
for octanol/water partition coefficient of these Compounds (logP).
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Substancesfor whichexperimentaltoxicitydata is notavailableSubstances and CAS numbers taken from US National Medicinal Library 
(TOXNET, 2008) database used to constuctthe model
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