Tablel.l Typesd Intermolecular Forces

History of Quantitative Structure-Activity Relationships
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| nthe broadest sense, these'bonds"” would
include covalent, ionic, hydrogen, dipole-di-
pole, van der Waals, and hydrophobicinterac-
tions. Most drug-receptor interactions consti-
tute acombination of the bond typeslisted in
Tablel1.1, most of which are reversible under
physiologica conditions.

Covalent bonds are not as important in
drug-receptor binding asnoncovalentinterac-
tions. Alkylatingagentsin chemotherapy tend
to react and form an immonium ion, which
then alkylates proteins, preventing their nor-
mal participation in cdl divisons. Baker's
concept of active site directed irreversible in-
hibitors was well established by covalent for-
mation of Baker's antifolate and dihydrofolate
reductase (46).

lonic (electrostatic) interactions are formed
betweenions df oppositecharge with energies
that are nominal and that tend to fall off with
distance. They are ubiquitous and because
they act across long distances, they play a
prominent role in the actions o ionizable
drugs. Thestrength of an electrostaticforceis
directly dependent on the charge of each ion
and inversely dependent on the diel ectric con-
stant of the solvent and the distance between
the charges.

Hydrogen bonds are ubiquitousin nature:
their multiple presence contributestothe sta

bility of the (ahelix and base-pairingin DNA.
Hydrogen bondingis based on an el ectrostatic
I nteracti on between the nonbonding el ectrons
of a heteroatom (e.g., N, O, S) and the dec-
tron-deficient hydrogenatom of an —OH, SH,
or NH group. Hydrogen bonds are strongly
directional, highly dependent on the net de-
gree d solvation, and rather weak, having en-
ergies ranging from 1to 10 kcal/mol (47, 48).
Bondswith thistype of strength aredf critical
iImportance becausethey are stable enough to
provide significant binding energy but weak
enough to allow for quick dissociation. The
greater electronegativity of atoms such as ox-
ygen, nitrogen, sulfur, and halogen, compared
tothat of carbon, causes bonds between these
atoms to have an asymmetric distribution of
electrons, which results in the generation of
electronic dipoles. Given that so many func-
tional groups have dipole moments, ion-dipole
and dipole-dipole interactions are frequent.
The energy o dipole-dipole interactions can
be described by Equation 1.8, where i isthe
dipolemoment, 6 isthe angle betweenthetwo
polesdf thedipole, D isthedielectric constant
of the medium and r is the distance between
the chargesinvolved in thedipole.

E = 2 poc0s 0;cos 8,/Dr? (1.8)





