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1. Introduction

Isostere

• The isostere concept was formulated by Irving Langmuir in 1919.
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• A further extension to this concept of isosteres came about in 1925 with Grimm's

Hydride Displacement Law.

• Erlenmeyer further broadened Grimm's classification in 1932.
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What are bioisosteres?



Bioisostere
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the changes induced by the application of bioisosteres
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size, shape, electronic distribution, polarizability

dipole, polarity, lipophilicity, pKa
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improving potency, enhancing selectivity, altering physical properties
reducing or redirecting metabolism, eliminating or modifying toxicophores

acquiring novel intellectual property

"Compounds or groups that possess near-equal molecular shapes and

volumes, approximately the same distribution of electrons, and which
exhibit similar physical properties."
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Classical and Nonclassical Bioisosteres

classical bioisostere

nonclassical bioisostere

Classical bioisosteres represent the results of an early appreciation of the concept

and encompass structurally simple atoms or groups.

1) monovalent atoms or groups
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2) divalent atoms or groups

,0,� ,0+� ,0*� ,0�
1,$-1� 1+$1� 1*1� 1�1

3) trivalent atoms or groups

1,$0� 1+0

Nonclassical bioisosteres are structually distinct, usually comprise different
number of atoms and exhibit different steric and electronic properties.

4) tetrasubstituted atoms

/2,� /2��� /2+3

5) ring equivalent
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Nonclassical bioisosteres have been devided into two subgroups.
1) cyclic and noncyclic isosteres

2) exchangeable group isosterism in which the properties of discrete functional
elements are emulated
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Carboxylic Acid Isosteres
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