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Molecules with helical structure have fascinated chemists for many years. Spiral staircases, propellers and 
screws are representative examples of helical structures that have attracted the attention of designers, 
architects and researchers. Chiral polycyclic aromatic compounds (PACs) have been of particular interest 
to fundamental researchers and material scientists since the concept of molecular chemistry was born. 
Chiral PACs have gained strong interest from both chemists and physicists due to their structural beauty, 
stability and exceptional optical and electronic properties for material applications. Recently, our group 
succeeded in synthesising a novel type of Geländer molecule with a terphenyl backbone and a banister 
oligomer.1-2  
Motivated by these previously achieved results, we present a new synthetic strategy to the all-carbon 
polycyclic ladder systems 1 and 2 (Figure 1).3 The elimination of the chalcogen atoms yielded a more 
tightly-packed Geländer oligomer with a less flexible ethyl bridge. Two thermodynamically more stable 
macrocycles were obtained and the crystal structures of both constitutional isomers were obtained. The 
optical properties and the thermodynamic parameters of both structures have been studied by dynamic 
CD and HPLC analysis. 
 

 
Figure 1: a) Concept of a helical staircase with a banister (orange). b) Vögtle's first terphenylene Geländer 
oligomer design.4 c) Schematic illustration of the achieved Geländer molecules 3-7 with different 
heteroatoms in the bridging unit.1-2 d) Schematic illustration of the all-carbon Geländer macrocycle 1 and 
2.3 The circled numbers correspond to the number of atoms in each macrocycle. 
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