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Controlled Synthesis of Graphene Nanoribbons in Metal-Organic Frameworks
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Graphene nanoribbons (GNRs) have recently attracted increasing interest because of their
tunable optical, electronic, and magnetic properties achieved through the tailoring of their edge
structure and width. However, the widespread implementation of GNRs into the various
optoelectronic devices has yet to be realized, as methods for the synthesis of GNRs in precise
and scalable fashion are currently lacking. Here, we report on the synthesis of GNRs utilizing
the one-dimensional nanochannels of metal-organic frameworks (MOFs).! GNRs was
synthesized by the polymerization of polycyclic aromatic hydrocarbons within the MOF
[ZrO(4,4’-biphenyldicarboxylate)], (1; Pore size = 5.7 A). The alignment of the monomers was
effectively regulated in the nanochannels of MOFs, which could allow for the propagation of
the nanoribbon in one dimensional fashion, as confirmed by a series of characterizations,
including MALDI-TOF MS, IR, Raman, and solid-state NMR spectroscopy measurements.
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