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Organic dyes offer extensive molecular control over optical and electronic properties allowing the 

design of stable carbocations and open-shell radicals, useful for many applications.1 Accessing dyes 

with tuned absorption and emission of (circularly polarized) light in a wide spectral range is of 

practical value in (chir)optical applications.2 Herein, a new family of poly-functionalized cationic 

[4]helicenes and their corresponding neutral radicals are presented. Thanks to Ir-catalyzed late-

stage functionalization,3 triple regioselective introduction of para electron-donating (EDGs) or 

electron-withdrawing groups (EWGs) was achieved on a dimethoxyquinacridinium scaffold.4 

Depending on their electronic nature, these newly introduced moieties strongly influence 

electrochemical and (chir)optical properties of the helical core: i.e., redox potentials, energy band 

gap, Φf, lifetime, electronic circular dichroism (ECD) and circularly polarized luminescence (CPL) 

spectra. Additionally, EWGs allow the access to stable neutral radicals, easily prepared by mono 

electron reductions under electrochemical or chemical conditions. These radical helicenes present 

increased ECD at low energies compared to the parent helical cations with gabs values above 10-3 

(λ ~ 700-900 nm). The open-shell electronic nature of the radicals was further characterized by EPR 

revealing an important spin density delocalization that contributes to their persistence.5 
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Absorption and ECD of neutral CO2Me radical 
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