Hierarchical quantitative structure-activity
relationships (HIQSARS) for the prediction of
physicochemical and toxicological properties of

chemicals using computed molecular descriptors

Subhash C. Basak

International Society of Mathematical Chemistry and Natural
Resources Research Institute & Department of Chemistry and
Biochemistry, University of Minnesota Duluth, USA

Subhabrata Majumdar

School of Statistics University of Minnesota Twin Cities
Minneapolis, MN, USA

‘r ‘|_y_"i NATURAL RESOURCES

W RESEARCH INSTITUTE



Need for chemical evaluation

We need to evaluate chemicals for various
purposes, e.g., new drug discovery, risk
assessment of environmental pollutants,
specialty chemical design, medical
diagnostics
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Experimental vs in silico structural approach

Experimental Determination
of Properties

C = a set of chemicals
R = the set of real numbers
D = a set of structural descriptors
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Characterization of Molecular Structure
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Wiener Index, W
W=1/2) d,
ij

where d;; Is the distance between vertices v; and v; in G,
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QSAR development

Topostructural (TS), topochemical, (TC),
geometrical (3-D),and quantum chemical (QC)
Indices have been used for QSAR

Ridge regression has been used for QSAR
formulation

Interrelated two way clustering (ITC) was used for
variable selection
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HIQSARs for the prediction of VVapor Pressure
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Conclusion

HIQSAR studies of vapor pressure, 508 diverse
mutagen data, and other QSARs (reference given
below) Indicate that in many cases a combination
of TS + TC descriptors gives reasonably good
QSAR. The addition of 3-D or QC descriptors
after the use of TS and TC descriptors does not
make much improvement in model quality.
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