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PREDICTION OF REGIOSELECTIVITY OF 1,3-DIPOLAR
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Simple feed-forward three-layer neural networks adapted by back Ppropagation
algorithm are used for classification and prediction of regioselectivity of 1,3-dipolar
cycloaddition reactions. The structure of products and reactants is determined by descriptors
that correspond to simple fragments of structural formulae treated as molecular graphs with
additional evaluation of bonds and atoms.

Introduction

Recent progress [1] of neural network paradigm, in particular, the layered
feed-forward networks adapted by back-propagation strategy [2], offers new
mathematical techniques equipped by learning features. This approach allows
computers to be trained to recognize patterns in data of high dimensionality. Their
impact on chemistry [3] is manifested not only by effective correlations between
molecular structure and activity but also by simple algorithmic tools for building
expert systems that, in turn, are able to classify [4,5] chemical reactions
semiquantitatively or qualitatively. These expert systems can be used to address the
very important question of whether a reaction will proceed, and if it will, they can be
used to classify the reaction products. Such an expert system is vital in any computer
system for organic synthesis design.

Neural networks, inspired by simplified models of human brain, are
mathematical models used as computing systems for a broad variety of applications
less tractable by other computational methods. Further description concerns mainly
with one of the most common types of neural networks; the multilayered back-
propagation neural network. A network does mnot have any previously given
information about a problem in the form of formulas and rules. Instead, it is given a
set of groups of inputs with a corresponding set of desired groups of outputs. The
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was E=1.7x10-10, which is accidentally turned to be better value than for the
training set.

The neural network simulation software was written by the authors in

TurboPascal, it is described in [10] and available by request.

(1
[2

3]
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