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This lecture will cover two topics concerning unusual, novel heterocyclic scaffolds, and aspects
of their chemistry driven by entropy and enthalpy. The first concerns oxidised thiophenes –
'thiophene S,S-dioxides' – that are excellent candidates for Diels-Alder cascade reactions that
are entropically driven by the loss of SO2. Topics to be discussed include the development of
routes to aromatic illuldalane natural products,[1] and a unified synthesis of the Strychnos
alkaloids. Mechanistic aspects of the cycloadditions, and applications in methodology
contexts, will also be included. In the second part of the lecture, recent work on a new
generation of propellanes – heteroatom-containing [3.1.1]propellanes – will be described.[3]
The development of these molecules required a new synthetic strategy compared to
carbocyclic propellanes, which can be conducted on multigram, or even decagram, scale. These
enthalpically-strained but surprisingly stable molecules display highly unusual reactivity
trends, and offer direct access to hetero-bicyclo[3.1.1]heptanes which are of high interest in
drug design.
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