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Mechanically interlocked molecules (MIMs) represent a unique class of supramolecular systems
characterized by the presence of a mechanical bond, with rotaxanes and catenanes serving as
prototypical examples.® This talk will focus on two fundamental aspects of mechanically interlocked
pyrrole-based MIMs. First, it will explore the use of the diiminopyrrole motif in subcomponent self-
assembly,?* to construct molecular knots and links that exhibit intramolecular dynamics facilitated by
the fluxionality of coordinated metal centers. Furthermore, the discussion will highlight how the
introduction of more complex pyrrole-derived building blocks enables the synthesis of mechanically
interlocked porphyrinoids, offering new avenues for functional molecular design. The exploitation of
iminopyrrole synthons for building intriguing cage architectures demonstrating unique coordination
plasticity and tautomeris will be demonstrated.>”

The second part of the talk will discuss a new class of rotaxanes incorporating dipyrromethane
stoppers designed to construct dynamic MIMs.2 A key focus will be on the discovery and
characterization of a new mode of molecular motion, referred to as fluttering, which is reminiscent of
butterfly wing flapping. The multimodal motion can be precisely modulated using simple acid-base
chemistry, providing a versatile platform for designing stimuli-responsive molecules. The higher-order
calix[4]phyrin-based mechanically interlocked molecules will also be discussed, further expanding the
structural and functional diversity of these systems.® Eventually, it will be demonstrated how the
molecular editing of an achiral [2]rotaxane comprising a pyrrole ring allows it to transform into the
mechanically planar chiral species.’®
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