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Nanographenes and t-extended polycyclic aromatic hydrocarbons (PAHs) have attracted much attention in
material sciences and organic electronics due to their tremendous opt- and electro-properties. For obtaining
such attractive compounds, in this research, we developed “Annulative m-extension: APEX” reactions as novel
and efficient synthetic methods. Furthermore, we applied APEX reaction to the synthesis of structurally
well-defined graphene nanoribbon (GNR).

1. Development of APEX reaction:
We have newly developed APEX reaction of unfunctionalized PAHs by using Pd catalyst, o-chloranil and
dibenzosiloles to synthesize of nm-extended PAHs and nanorgaphenes (Nature Commun., 2015, 6, 6012.;
Synlett, 2016, 27, 2081.). This reaction enables C—H bond transformations and one-step m-extension
which are difficult to conduct by the conventional synthetic methods.

2. APEX reaction of various m-conjugated templates:
Using APEX reactions, we demonstrated the annulative m-extension of heteroaromatics (Org. Lett. 2017,
19, 1930) and diarylacetylenes (Angew. Chem. Int. Ed. 2017, 129, 1381) to achieve efficient one-step
synthesis of m-extended fused heteroaromatics and diarylphenanthrene derivatives whose skeletons are
often found in the important materials in organic electronics.

3. APEX polymerization for graphene nanoribbon synthesis:
We also extended the APEX chemistry to the polymerization reaction, so-called APEX polymerization, by
using palladium/silver salts, o-chloranil, silicon-bridged phenanthrene derivatives. As a result, structurally
well-defined cove-type GNR was obtained (Patent: JP2016-014380, PCT/JP2017/003037). The paper
including these results in now under preparation.




