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Abstract In this article, MOLMAP (molecular maps of atom-level properties) descriptors of reactants,
products and reactions were derived from the structures of reactants and products which were represented by
physicochemical properties and topological properties of chemical bonds of the compounds. The MOLMAP
descriptors above-mentioned were applied to a data set composed of seven classes of photochemical reac-
tions, and three kinds of models were constructed by random forest: (1) The model to predict the type of re-
action the reactants produce; (2) the model to predict the type of reaction from which the product can be
synthesized; (3) the model to predict the type of the whole reactions. Because the specification of the bonds
involved in the reactions was not required in data sets, the MOLMAP descriptors can be used widely. The
results obtained in this article were better than those results in our previous researches for the same data set.
Therefore, the modification of bond description is helpful for improving the prediction ability of MOLMAP
descriptors.
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Figure 1 Types of chemical reaction
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Figure 2 The generation of the MOLMAP of a molecule
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Table 1 The generation of the MOLMAP descriptor of reactants
Variable No. 1 2 3 4 222 223 224 225
MOLMAP of reactant 1 15 15 0 0 0
MOLMAP of reactant 2 15 35 12 6 0
MOLMAP of reactants 30 50 12 6 0
£2 AN MOLMAP 55014 i
Table 2 The generation of the MOLMAP of chemical reaction
Variable No. 1 2 3 4 222 223 224 225
MOLMAP of product 21 27 6 6
MOLMAP of reactants 30 50 12 6
MOLMAP of reaction -9 =23 —6 0
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Figure 3 A photochemical reaction
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Table 3 The classification results obtained by MOLMAPs of the products

OOB of training set

Code length ;
ode leng (278 reactions)

Correct prediction of test set
(78 reactions)

OOB of whole data set
(356 reactions)

225 (15X 15) 86% 90%

90%
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Table 4 The classification results obtained by the MOLMAPSs of reactants
OOB of training set Correct prediction of test set OOB of whole data set
Code length . . .
(260 reactions) (73 reactions) (333 reactions)
225 (15X 15) 83% (84%) 86% (89%) 86% (88%)

¢ Within the parentheses are the results excluding the five reactions having the same reactants but belonging to different classes.
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Table 5 The classification results obtained by the reaction MOLMAPs

Code length OOB of tr_aining set Correct p_rediction of test set OOB of Whole data set
(278 reactions) (78 reactions) (356 reactions)

225 (15X 15) 94% 97% 96%

625 (25X25) 93% 97% 96%
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Table 6 The classification results obtained by the reaction MOLMAPs derived from topological descriptors and physicochemical de-

scriptors of the bonds, individually
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Correct prediction of test set
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