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Résumé : Graphene nanoribbons (GNRs), defined as nanometer-wide strips of 
graphene, have attracted increasing attention as promising candidates for next-
generation semiconductors due to their high charge-carrier mobility, non-zero 
bandgap, as well as highly electronic conductivity. The band gap of GNRs can be 
precisely controlled by the width and edge configuration, providing GNRs with 
tunable optical and electronic properties. 
The Lewis acid catalyzed cyclodehydrogenation reaction, known as the Scholl 
reaction, has been widely used to synthesize structurally well-defined GNRs with 
precise width and edge configurations on polyphenylene precursors. However, the 
Scholl reaction possesses some serious drawbacks that limit the scope and versatility 
of this reaction. Its poor regioselectivity results in structural defects which will affect 
the properties of GNRs. The undesired rearrangements and the use of a metal 
catalyst can lead to the formation of by-products. Moreover, the introduction of 
oxidant-sensitive functional groups and electron-rich heterocycles is difficult to 
achieve due to the harsh reaction conditions, which limits the diversity of structural 
and electronic properties of GNRs. 
Recently, our group reported the synthesis of nanographenes and GNRs using the 
photochemical cyclodehydrochlorination (CDHC) reaction on polychlorinated 
polyphenylene precursors. The CDHC reaction possesses high regioselectivity and it 
proceeds without rearrangements or the formation of side-products. Furthermore, 
the CDHC reaction is conducted without metal catalyst and oxidant under very mild 
conditions, thus enabling the introduction of different functional groups and 
heterocycles onto the GNRS to modulate their optoelectronic properties. 
This paper investigates in detail the usefulness of the CDHC reaction for the 
preparation of GNRs and conjugated ladder polymers (CLPs). The structural and 
optoelectronic properties of the polymers produced were carefully studied. The CLPs 
were successfully employed in the polymer solar cells and exhibited very promising 
performances. These results indicate the efficiency, versatility and practicality of the 
photochemical CDHC reaction. 
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