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Log 1IC = a . log P 

Besides the Hansch approach, other method- 
ologies were also developed to tackle struc- 
ture-activity questions. The Free-Wilson ap- 
proach addresses structure-activity studies in 
a congeneric series as described in Equation 
1.5 (22). 

BA is the biological activity, u is the average 
contribution of the parent molecule, and ai is 
the contribution of each structural feature; xi 
denotes the presence Xi = 1 or absence Xi = 0 
of a particular structural fragment. Limita- 
tions in this approach led to the more sophis- 
ticated Fujita-Ban equation that used the log- 
arithm of activity, which brought the activity 
parameter in line with other free energy-re- 
lated terms (23). 

In Equation 1.6, u is defined as the calculated 
biological activity value of the unsubstituted 
parent compound of a particular series. Gi rep- 
resents the biological activity contribution of 
the substituents, whereasxi is ascribed with a 
value of one when the substituent is present or 
zero when it is absent. Variations on this ac- 
tivity-based approach have been extended by 
Klopman et al. (24) and Enslein et al. (25). 
Topological methods have also been used to 
address the relationships between molecular 
structure and physical/biological activity. The 
minimum topological difference (MTD) 
method of Simon and the extensive studies on 
molecular connectivity by Kier and Hall have 
contributed to the development of quantita- 
tive structure propertylactivity relationships 
(26,271. Connectivity indices based on hydro- 
gen-suppressed molecular structures are rich 
in information on branching, 3-atom frag- 
ments, the degree of substitution, proximity of 
substituents and length, and heteroatom of 
substituted rings. A method in its embryonic 
state of development uses both graph bond 

distances and Euclidean distances among at- 
oms to calculate E-state values for each atom 
in a molecule that is sensitive to conforma- 
tional structure. Recently, these electrotopo- 
logical indices that encode significant struc- 
tured information on the topological state of 
atoms and fragments as well as their valence 
electron content have been applied to biologi- 
cal and toxicity data (28). Other recent devel- 
opments in QSAR include approaches such as 
HQSAR, Inverse QSAR, and Binary QSAR 
(29-32). Improved statistical tools such as 
partial least square (PLS) can handle situa- 
tions where the number of variables over- 
whelms the number of molecules in a data set, 
which may have collinear X-variables (33). 

1.2 Development of Receptor Theory 

The central theme of molecular pharmacol- 
ogy, and the underlying basis of SAR studies, 
has focused on the elucidation of the structure 
and function of drug receptors. It is an en- 
deavor that proceeds with unparalleled vigor, 
fueled by the developments in genomics. It is 
generally accepted that endogenous and exog- 
enous chemicals interact with a binding site 
on a specific macromolecular receptor. This in- 
teraction, which is determined by intermolec- 
ular forces, may or may not elicit a pharmaco- 
logical response depending on its eventual site 
of action. 

. 
The idea that drugs interacted with specific 

receptors began with Langley, who studied the 
mutually antagonistic action of the alkaloids, 
pilocorpine and atropine. He realized that 
both these chemicals interacted with some re- 
ceptive substance in the nerve endings of the 
gland cells (34). Paul Ehrlich defined the re- 
ceptor as the "binding group of the protoplas- 
mic molecule to which a foreign newly intro- 
duced group binds" (35). In 1905 Langley's 
studies on the effects of curare on muscular 
contraction led to the first delineation of crit- 
ical characteristics of a receptor: recognition 
capacity for certain ligands and an amplifica- 
tion component that results in a pharmacolog- 
ical response (36). 

Receptors are mostly integral proteins em- 
bedded in the phospholipid bilayer of cell 
membranes. Rigorous treatment with deter- 
gents is needed to dissociate the proteins from 
the membrane, which often results in loss of 




