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Research Progress in Ortho-C—H Bond Functionalization of
Rylene Diimides

Wu, Kongchuan Lu, Kaihong Lin, Jianbin* Zhang, Huijun™
(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005)

Abstract Rylene diimides (RDIs) derivatives are an important class of functional organic dyes. With unique electron-defi-
cient conjugated backbones and excellent photoelectronic properties, these polycyclic aromatic hydrocarbons have wide appli-
cations in organic field effect transistors, organic photovoltaic devices, and biomedical sensing. Precise modification of the
RDIs skeletons can not only regulate molecular energy levels, but also facilitate controllable assembly between m-molecules,
which is an effective means to create new n-molecular materials. In the early stage, due to the limitation of synthetic methods,
only modifications on the bay positions of RDIs can be achieved. However, the introduction of substituents on these sites
would distort the n-plane of RDIs and was not conducive to effective m-stacking between molecules. The selective modifica-
tions of RDIs skeletons on the ortho positions do not affect the planarity of the skeletons, which have received much attention
in recent years, leading to a series of efficient strategies toward ortho-functionalized RDIs. The methods of ortho-C—H bond
functionalization of RDIs such as perylene diimides and naphthalene diimides, and the influence of ortho- modification on the
photoelectronic properties and assembly of RDIs derivatives are summarized.

Keywords rylene diimides; n-conjugated materials; C—H bond activation; transition metal catalysis
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Figure 1 Chemical structures of rylene diimides and common modification sites (taking PDI as an example)
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Figure 2 Ruthenium-catalyzed ortho-alkylation and arylation of PDI#-]
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Figure 3 Ruthenium- or rhodium-catalyzed ortho C—H bond activation of PDI for direct C—C bond formation['%12!
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Figure 4 Transition metal-catalyzed ortho C—H bond boronization of PDI!5-16]
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