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Here we report about Substructural Molecular Fragments (SMF) as descriptors for
QSPR modeling, their application for ensemble QSPR modeling with combined applicability
domain approach, and some tools for compound design and property optimization on the
basis of SMF and their contributions in individual models.

QSPR modeling with SMF descriptors is performed using computer programs and
tools, which were developed for Windows operating systems: the ISIDA/QSPR program for
Ensemble Multiple Linear Regression Analysis for QSPR modeling, data manager EdiSDF,
which is editor of MDL Structure Data Files and 2D sketcher EAChemS, which is editor of
2D chemical structures.

SMF are subgraphs of molecular graphs [1]. The counts of SMF of the graphs are
descriptor values. Two principal classes of SMF are generated: sequences or topological
paths and augmented atoms or atoms with nearest neighbors. The minimal and maximal
lengths of sequences are varied from 2 to 15. They represent shortest paths or all paths, those
with explicit representation of atoms and bonds or terminal groups as paths defined by length
and explicit identification of terminal atoms and bonds. In SMF, atom has different
attributes: it can be presented by element symbol only, or atomic hybridization can be taken
into account, or Bensons' scheme can be used, where some atomic groups are presented as
extended atoms, or atom can be labeled for indication of reaction center and a property of
selected atom. Similar molecular fragments belonging to two different regents are considered
as different. Hereby, labeled units can be fragments and atoms. Chemical bonds have also
several attributes: types for compounds, complexes and reactions; order (single, double, triple
and aromatic etc.); cyclic or acyclic for taking into account of topology of 2D structure.

The ISIDA/QSPR program with combined forward and backward stepwise variable
selection techniques can generate thousands of linear relationships (individual models) between
dependent variable (here, property, activity) and independent variables (here, SMF descriptors)
using hundreds of SMF types and several forward variable selection techniques. The property
is reliable predicted as an arithmetic mean of values obtained by individual models excluding
those leading to outlying values and being outside applicability domains of individual models.

SMF and their contributions in the QSPR models are convenient building blocks for
compound design and property optimization. For this aim, ISIDA Predictor (htp://infochim.u-
strasbg fr/cgi-bin/predictor.cgi), generator of virtual combinatorial libraries, interactive
compound designer [2], and a tool for coloring of atoms of 2D structure according fragment
contributions of individual models have been elaborated.

The programs have been developed in the framework of the ISIDA project. It is collabo-
rative project between the Laboratory of Chemoinformatics under the direction of Prof. A.
Vamek and the Laboratory of New Physico-Chemical Problems under the direction of Acade-
mician Aslan Tsivadze. The programs are available for the end users on the web sites via the
internet: http://infochim.u-strasbg.fr/spip.php?rubrique53 or http://vpsolovev.ru/programs/.
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