4 Chemical Property Estimation Systems

groups, and including ssimple molar refrac-
tivity, polar surface area, and Moriguchi

o Molconnz-EduSoft L.C—provides MOLCONNZ
molecular connectivity and electrotopologi-
cd state descriptors of Kier and Hall (115)

4.2 Physicochemical Descriptors

As a complement to topologica descriptors,
physicochemical descriptors often have a
strong relationship to mechanism, and are
widdy used in lead optimization and QSAR.
The classic triad—steric, electronic, and li-
pophilicdescriptors—are considered thefoun-
dation of QSAR, and adequate coveragedf the
soace o these factors is still a major godl in
drug discovery. The most common physico-
chemical descriptor isLogP, the 1-octanol/wa-
ter partition coefficient. Becauseit issoimpor-
tant, a number of programs and vendors
provide LogP calculations based on a variety
d methods. Many of these programsal so com-
pute other physicochemica properties, such
aspKa and solubility.

¢ BioByte, Inc.—developers of CLOGP, pre-
mier LogP, and molar refractivity calcul ator
(116)

a Syracuse Research Corporation—provide
KOWWIN and 11 other structure-based
property calculations (117)

¢ CompuDrug Ltd.—the PALLAS System—
including programs for for pK,, logP, logD
predictions, metabolism and toxicity, and
high pressure liquid chromatography
(HPLC)development (118)

a ACDLabs—physicochemical |aboratory pro-
gram calculates pKa, LogP, logD, agueous
solubility, boiling point and vapor pressure,
Hammett electronic constants, and a vari-
ety of liquid properties (119)

o XLOGP—The Peking University LogP cal-
culator—a similar version for proteins is
available as PLOGP (120)

o EduSoft LC—provider of Hint!-Lo@—to
accompany the HINT! Hydropathicinterac-
tion modeling program (121)

e SciVidon—provider of software for chemi-
ca property calculation, and to estimate
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QSAR, toxicology, oncology, and other bio-
logica properties (122)

e SiriusAnaytical —provider d instruments
for LogP and pKa determination, and the
Absolv program to predict physicochemical
properties (123)

Most of the commercial molecular mode-
Ing systems al so provide some property calcu-
lations, which range from smply calculating
the polar surface area o a structureto afull
range of topologica and physicochemica de-
scriptors. These may be based onfragment ad-
ditivity, like most of the programs mentioned
above, or they may involve correlations with
quantum mechanical or even molecular dy-
namics-based calculations.

4.3 Absorption, Distribution, Metabolism,
and Excretion Properties

Perhapsthe most critical aspect d drug devel-
opment—the behavior of the drug in vivo—is
also one of the least predictable. Each year,
many drug candidatesreach the very expensive
stage d clinical trials, only to be discontinued
because of problems with absorption, distribu-
tion, metabolism, or excretion (ADME). Toxic-
ity is often added to this acronym (ADMET),
because we increasingly find critical differ-
ences in the way children respond versus
adults, males versus females, etc. Among the
hopes that accompany the deciphering of the
human genome, is that drug selection can
someday be tailored to an individual's geno-
type, tolessenthe possibility of untoward drug
response. For the present, drug designersare
focusingincreased attention ontheprediction
of ADME properties, pharmacokinetics, and
in vivo behavior. Compared with topological
and physicochemical predictions, ADME cal-
culations are still rather crude and approxi-
mate. They are usually based on correlations
with other properties. And, if the method for
obtaining the correlation isa neural network,
the predictions may be superior to ssimpler re-
gression-based approaches, but the interpret-
ability of the mode is missing. Some of the
programs that are used to predict ADME de-
scriptorsincludethe following:





