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Geometric Engineering of Nanographenes with Tailored
Optoelectronic Properties for Next-generation Electronics

Graphene nanostructures, including nanographene molecules (NGs) and graphene
nanoribbons (GNRs), present unique optical, electrical, and magnetic properties, therefore
hold great promise for next generation high-performance carbon-based nano-electronic
devices, such as light emitting diodes, field effect transistors, and spintronics, etc.
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Over the past few years, we have focused on precision synthesis and property modulation
of NGs and GNRs, and achieved a series of innovative results: 1) Synthesis of ultra-long GNRs
functionalized with bulky side groups, yielding single-dispersed ribbon in liquid phase, whose
ultra-clean single electron transport properties were revealed by fabrication of single
electron transistor devices;!! 2) Precise synthesis of curved GNRs incorporating cove edge,
which feature low bandgap and high intrinsic carrier mobility;!?! 3) Efficient synthesis of m-
extended chiral NGs embedded with helicene units, achieving a five-fold increase in the



dissymmetry factor and a two-fold enhancement in the circularly polarized luminescence
brightness;34! Remarkably, these chiral NGs exhibit a pronounced chiral-induced spin
selectivity effect with a large spin polarization and high spin polarized currents,® thereby
further highlighting their future applications in spintronics. Overall, precise geometric
engineering of NGs offers a powerful strategy for tailoring optical, electronic, and spintronic
functionalities and advancing the development of next-generation carbon-based electronics.

References

1. Nat. Mater. 2023, 22, 180-185. DOI: 10.1038/s41563-022-01460-6

2.J. Am. Chem. Soc. 2020, 142, 18293-18298. DOI: 10.1021/jacs.0c07013

3.J. Am. Chem. Soc. 2023, 145, 26824-26832. DOI: 10.1021/jacs.3c09350

4. Angew. Chem. Int. Ed. 2024, e202319874. DOI: 10.1002/anie.202319874

5. Chem. Sci. 2025, 16, 21446-21453. DOI: 10.1039/D5SC03887A

Pretalk:

Christopher HuRler
(TP AO3 Hashmi)
Recent accomplishments in the synthesis of

complex N-Heteropolycycles


https://www.nature.com/articles/s41563-022-01460-6
https://pubs.acs.org/doi/epdf/10.1021/jacs.0c07013
https://pubs.acs.org/doi/epdf/10.1021/jacs.3c09350
https://onlinelibrary.wiley.com/doi/epdf/10.1002/anie.202319874
https://doi.org/10.1039/D5SC03887A

