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Ladder-type pentaphenyl chromophores contain a rigid, planar n-electron system and show bright
fluorescence. Such moieties are ideal for studying interchromophoric interactions and
delocalization of electronic excitations. We report on the synthesis of helical polymers with a rigid
square structure, based on ladder- type pentaphenyls that are connected via chiral spirobifluorene
linkers. Variation of the circular dichroism of the polymers with increasing chain length provides
direct evidence for delocalization of electronic excitations over at least 10 monomeric units. The
observed interplay between localized and delocalized excited states provides a new paradigm for

interpreting the circular dichroism spectra also of other helical polymers, such as proteins or
polynucleic acids.
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Figure 1: Rectangular, m-conjugated ladder polymers of one particular handedness provide an
answer on the question of delocalization of their lowest energy photoexcitation
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