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A new neural network, MolNet, is introduced for the computation of molecular properties. MoINet changes its
structure (the number of neurons in the input and hidden layers, together with the number and type of connec-
tions) according to the molecular structure of the chemical compound presented to the network. Each non-
hydrogen atom in the molecule has a corresponding unit in the input and hidden layers, while the output layer
has only one unit which gives the computed molecular property. The connections between the input and hidden
layers correspond to the bonding relationships of the atoms, with identically weighted connections for pairs of
atoms exhibiting the same bonding pattern. The bonding relationship considers the type of atoms and bonds on
the shortest path between a pair of atoms. The connections between the hidden and output layers are'classified
according to the partitioning of the atoms by their atomic number Z, the hybridization state and the degree. The
input to the first layer of neurons represents atomic descriptors such as the degree, distance sum, and reciprocal
distance sum. MolNet is applied for the computation of boiling points of alkanes, giving good results both in

calibration and prediction.

INTRODUCTION

The growing interest in the application of Artificial Neural Networks (ANN)?™ in the field of
Quantitative Structure-Property Relationships (QSPR) is a result of their demonstrated superiority over
the traditional models.>!* An important problem for the chemical applications of neural networks
remains the numerical representation of the chemical structure. Various structural representations of
organic compounds were used in recent QSPR studies using Multi-Layer Feedforward (MLF) neural
models: connection table describing the substituents;® modified bond-electron matrix containing as
structural information the formal bond order between a pair of atoms and the atomic number Z; topo-
logical distance;? constitutional descriptors and topological indices;” numerical code;!? molecular sub-
graphs (clusters);!! vectorial representation of the chemical structure of the substituents;'? topo-stereo-
chemical code describing the environment of an atom,'>!* molecular graph distance counts.'®

Usually, the MLF networks used in QSPR studies receive information regarding the molecular
structure of the chemical compounds only through the agency of the input neurons that receive a
numerical representation of certain structural descriptors. Therefore, the topology of the neural network
(the number of neurons in the input, hidden, and output layers, together with connections between
them) is constant for all molecules presented to the network. Three new neural models, that encode into
their topology the molecular structure of each compound, were recently proposed: the ChemNet
introduced by Kireev,'¢ the Baskin, Palyulin, Zefirov (BPZ) neural device,!” and MoINet defined by
Ivanciuc.!® The above three neural models use a set of rules to build the network according to the
chemical structure of each molecule examined by the ANN, and accept a wide variety of atomic indices
as input structural descriptors. We present here an application of MolNet to the computation of boiling

points of alkanes.






