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Selective functionalization of edge atoms in nanostructured graphene can be used to maintain the sp2 bonding 
configuration of the backbone while changing the edge properties. In this respect, the bottom-up synthesis of 
graphene nanoribbons with intrinsic doping offers an ideal solution by providing an atomic control of the 
number of dopants along the nanoribbon, plus a control on their width and edge morphology, while the sp2 
honeycomb structure is not altered. However, there has been little literature about intrinsic doping in bottom-
up synthesized GNRs due to the very interactive intermediates and the instability of the functional groups. 

Here, we present a comprehensive study of the synthesis of 7-13 armchair GNRs doped with nitrogen atoms 
by the N=13 nanoribbon edges. The heteroatom substitution at the edges provides more accessibility to the 
nitrogen lone pairs, suitable for the interaction with target molecules. 

The growth of the nitrogen-doped GNRs has been performed via surface-assisted Ullmann coupling on 
Au(111). The reaction pathway has been tracked with STM complemented with XPS and the electronic 
properties of each intermediate has been studied locally with STS. We have observed that doped graphene 
nanoribbons have an energy band gap of 1eV, a requirement for its implementation in semiconductor devices, 
and that a localized state appears at energies below the valence band, making it selective for target molecules. 
We prove a nitrogen preservation of an 80%, a relevant quantity as compared to the literature. 
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