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Graphene nanoribbons (GNRs) with low band gap and strong NIR absorption are potential
candidates for optoelectronic and biomedical applications. In this context, imide-based
GNRs are promising, but there are no rational design principles that yield these robust GNRs
with strong NIR absorption. Here, we demonstrate a rational synthetic route to NIR-
absorbing, robust imide-based GNRs by exploring the bay region of polyperylene (PP).
Using the oxidative Diels-Alder reaction, we have successfully infroduced mono and
diimide functional groups on PP. After cyclodehydrogenation, the resultant GNRs,
benzoperylene imide GNR (BPI-GNR) and coronene diimide GNR (CDI-GNR), show
oscillatory edge geometry with strong NIR absorption (up to 1000 nm) and optical band
gap of ~1.3 eV. Computational studies also indicate that imide substituents play an
important role in fine-tuning the optoelectronic properties of GNRs. Moreover, these GNRs
are solution-processable and can be made into thin films via spray coating. Owing to
strong NIR absorption and imide substitutions, BPI and CDI-GNRs exhibit good photothermal
conversion and excellent cyclic stability.
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