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TABLE 2.2 > Classical Isosteres
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and vomiting) activity is greatly enhanced. In this case, however, an additional methylamino
‘group is also added, which may have an effect in changing the activity.

Ed4 Bioisosterism

Bioisasteres are substituents or groups that have chemical or physical si es. and which
produce broadly si biological properties.>! Bioisosterism is an important lead modifi-
cation approach that has been shown to be useful to attenuate toxicity or to moify the activity
of a lead, and may have a significant role in the alteration of pharmakinetics of & lead. There
are classical isosteres'***%] and nonclassical isosteres.|*”) In 1925 Grimm{**] formulated the
hydride displacement law 1 describe similarities between groups that have the same number
of valence electrons, but may have a different number of atoms. Erdenmeyer!™®! later rede-
fined isosteres as atoms, ions, or molecules in which the peripheral layers of electrons can be
considered to be identical. These two definitions describe classical isosteres: examples arc
shown in Table 2.2. Nonclassical bioisasteres do not have the same number of atoms and do
not it the steric and electronic rules of the classical isosteres, but do produce similar biological
activity. Examples of these are shown in Table 2.3. Ring-chain transformations also can be
considered to be isosteric interchanges. There are hundreds of examples of compounds that
differ by a bioisosteric interchange:*” some examples are shown in Table 2.4.
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Bicisoserism, howener, lso can lead 0 changes in actvty or poency. For cxample, if
the sulfur tom of the phenothizine neuroiepic drugs (2.40) s replaced by ~CH=CH- or
~CH,CH bioisosteres, then dibenzazepine antidepressant drugs (243) resat. A change
in enzyme afinity also can be observed. For example, when the thiszolone ring in &
seies of ant-inflammatory compounds selecive for the cycloory genase-2 isozyme over the
eycloonygenase-I isozyme (sce Chapte 5, Secton 5.5.8.2b, p. 280) was subsitied by an
xazolone ing <. the § was replaced by O), the selectivityfo the twoisozymes reversed 81

It s acuually quite surpising tha bioisosterism shoukd be such u successful approach
o lead modification. Perusal of Tuble 2.2, and especially of Table 23, makes it clear
tha in making  bioisosteric replacement, one or more of the following parametes il




