4 Quantitative Models

modd consisting of a linear ascending part
and aparabolicpart (190).See Equations 1.73
and 1.74.
Logl/C=a-logP +cC
(if log P < log Px)
Log 1/C = —a(log P)® + b.logP+ ¢
(if log P> log Py)

(1.73)

(1.74)

The binding of drugs to proteins is linearly
dependent on hydrophobicity up to alimited
vaue, log Py, after which steric hindrance
causesthelinear dependencytoalter toanon-
linear one. The magjor limitation of this ap-
proach involvestheinclusion of highly hydro-
phobic congeners that tend to cause
systematic deviations between experimental
and predicted values.

Another cutoff model, which deals with
nonlinearity in biological systems, is one de-
fined by McFarland (191). It attemptsto elu-
cidate the dependency of drug transport on
hydrophobicity in multicompartment models.
McFarland addressed the probability of drug
molecules traversing several aqueous lipid
barriers from the fird agueous compartment
to adistant, final agueous compartment. The
probability P, ,, of a drug molecule to access
thefinal compartment n of a biologica system
was used to define the drug concentration in
thiscompartment.

LogCr=a-log P — 2a-log(P + 1)

+ constant (1.75)

The ascending and descending slopes are
equd (=1)andlinear. However,amajor draw-
beck of thismodel isthat it forcesthe activity
curvestomaximizeat logP = 0. Thesestudies
were extended by Kubinyi, who developed the
elegant and powerful bilinear modedl, whichis
superior to the parabolic model and is exten-
gvdy used in QSAR studies (192).

Lag1l/C =a-logP — b-log(8+ P + 1)

+ constant (1.76)

where g isthe ratio of the volumesof the or-
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ganic phase and the agueous phase. An impor-
tant featuredf thismode liesin the symmetry
of the curves. For aqueous phases of this
model system, symmetrical curveswith linear
ascending and descendingsides (likeateepee)
and alimited parabolic section around the hy-
drophobicity optimum are generated. Unsym-
metrical curvesarisefor thelipid phases. Itis
highly compatible with the linear model and
alowsfor quick comparisonsof the ascending
slopes. It can also be used with other parame-
ters such as MR and o, where it appears to
pinpoint achangein mechanismsimilar tothe
breaksin linearity of the Hammett equation.
The following example of the bilinear model
revealsthe symmetrical nature of the curve.

4.2.2 Induction of Ataxiain Rats by ROH

Log 1/C = 0.77(*0.10}log P
~ 1.53(%£0.12)log(B- P + 1) (1.77)
+ 1.68(+0.12)
n =35,
s = 0.165,

r’=0.887,
log Py = 2.0

The bilinear mode has been used to model
biologica interactionsinisolated receptor sys-
tems and in adsorption, metabolism, elimina
tion, and toxicity studies, although it hasafew
limitations. Theseincludetheneedfor at | east
15 data points (because o the presencedf the
additional disposable parameter 8 and data
points beyond optimum Log P. If therangein
values for the dependent variable is limited,
unreasonabl e dopes are obtained.

4.3 Free-Wilson Approach

TheFree-Wilsonapproachistruly astructure-
activity-based methodology because it incor-
porates the contributions made by various
structural fragments to the overall biological
activity (22, 193, 194). It is represented by
Equation 1.78.

BA, = D, aX; + p (1.78)
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Indicator variablesare used to denotethe pres-
enceor absenced a particular structurefeature.





