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Abstract: This seminar introduces two unusual examples of strain-induced rearrangements, 

(1) the rapid and reversible enantiomerization of sp3-C stereochemistry in rigid tricyclic carbon 

cages,1–3 and (2) the ‘ruptured aromaticity’ and resulting aromatic-to-nonaromatic equilibrium of 

overcrowded tropyliums.4–6 

Firstly, the sp3-carbon stereochemistry of barbaralanes is inverted through strain-assisted Cope 

rearrangements, emulating the low-barrier configurational dynamics typical for sp3-nitrogen 

inversion or conformational isomerism. This dynamic enantiomerization can be stopped, restarted, 

or slowed by external reagents, while the configuration of the cage is controlled by neighbouring, 

fixed stereogenic centres. As part of a phosphoramidite–olefin ligand (Figure 1a), the fluxional 

cage acts as a conduit to transmit stereochemical information from the ligand while also 

transferring its dynamic properties to chiral-at-metal coordination environments, influencing 

catalysis, ion pairing and ligand exchange energetics. 

Secondly, the strain energy of an aromatic system is incremented beyond its aromatic stabilization 

energy, causing it to rearrange and aromaticity to be ruptured. Increasing steric bulk around the 

periphery of π-extended tropylium rings leads them to deviate from planarity. Upon further 

increasing the strain, however, the aromatic π-electron delocalization of the system is broken, 

forming a nonaromatic, bicyclic analogue, ‘Dewar tropylium’. By counterbalancing strain against 

aromatic stabilization energy, the aromatic and nonaromatic isomers exist in rapid equilibrium 

with one another (Figure 1b). 

  
Figure 1. (a) Fluxional rearrangement of 9-substituted barbaralanes lead to global inversion of sp3-carbon-centred 
stereochemistry of the triyclic cage, which can be used to transmit stereochemical information to coordinated chiral-
at-metal centres. (b) The peripheral overcrowding of an 6π-electron tropylium ring causes strain energy to exceed 
aromatic stabilisation energy, causing the aromatic ring to collapse reversibly to a nonaromatic ‘Dewar tropylium’. 
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