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Overview
A 2017 paper by Auberson and co-workers reported a comprehensive comparison of the effects of replacing a parasubstituted benzene with a bicyclo[1.1.1]pentane (BCP), a bicyclo[2.2.2]octane (BCO) and a cubane.[1] All three of
these groups share similar spatial features to a 1,4-disubstituted phenyl ring, with identical dihedral angles making
them interesting bioisoters. The effects of these groups on the solubility and non-specific binding characteristics of
the compounds into which they were incorporated as replacements for a phenyl ring were evaluated and compared.
An improvement in both parameters was observed for BCP and cubane but not for the BCO-containing derivative.
Incorporation of these moieties can provide potential benefits in drug discovery programs and form part of the
toolbox for medicinal chemists.
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Functionalisation of cubane
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exploiting chemistry analogous to that shown above.
Coupling between 9 and 19 followed by reaction with aryl zinc reagents in the
presence of a nickel catalyst gave aryl substituted cubanes.
The acid of compound 9 can also be converted to Cl, Br or I through radical
chemistry, providing another useful handle for further functionalisation.

The multi-component reaction between 2, di-tert-butyl-diazodicarboxylate
and a variety of acyl-hydrazide derivatives afforded BCP-hydrazides which
could be converted to amino-BCP via deprotection and hydrogenation.[12]

Summary
BCP and cubane can be used as replacements for 1,4-disubstituted phenyl rings. These structures offer improvements in properties such as
enhancements in solubility, permeability and stability. Multiple reaction have been investigated to derivatise BCP and cubane cores to provide a set of
building blocks to allow these moieties to be incorporated into molecules.
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