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Summary of Research: 

In 2009, since the Act on the Evaluation of Chemical Substances and Regulation of Their 
Manufacture, etc., was revised, chemical substances which are readily degradable have become 
subject to control under the law. Chemical industries are required to examine various physical, 
chemical, and biological properties of compounds such as toxicity, accumulation behavior, and 
degradation property. If there is a procedure which enables us to predict any properties of new or 
existing chemical substances without experiments, we are able to plan the efficient order of the 
experiments based on the ranking of the predicted properties. Because most existing prediction 
models on abiotic degradation, especially photolysis and hydrolysis are targeted to similar 
chemical substances, the development of the prediction models on the photolysis and hydrolysis 
of more various chemical substances would be contributed to obtain the effective ranking of 
candidates for experimentation. 

In this term, the qualitative models for predicting whether a compound is stable to 
hydrolysis or not were developed. In our procedures for predicting hydrolysis, a predicted 
compound is classified to binary evaluation for hydrolysis by these qualitative models at first. If the 
compound is not stable to hydrolysis then its half-life is predicted by the quantitative models. and 
thus a sequence of our procedures for hydrolysis were completed. Additionally, availability domain 
in each prediction model was defined. The ground state and excitation states were calculated by 
DFT and TD-DFT in all compounds included in the dataset for predicting direct photolysis, and 
then five indices were calculated from excitation energies and oscillator strength of the excitation 
states. The plots between the index and the category based on half-life of the compounds 
suggested the correlation between the two variables and the area under the curve (AUC) values of 
the binary predictions of direct photolysis half-life based on the index were around 0.75. The web 
site for providing our prediction models of the hydrolysis was limitedly opened and the prototype of 
web site which provides the prediction models of the direct photolysis was constructed.  
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