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Graphene, boron nitride and other inorganic nanosheets represent 2D periodic networks. The synthesis
of such 2D periodic networks relies on pyrolysis or calcination at very high temperatures that decomposes
organic species. In contrast, the present study pursued the organic synthesis of nanosheets that can be
performed under mild conditions. The organic synthesis in principle allows the structure and property of
the nanosheets to be designed on purpose.

The 2D periodic network is a polycyclic structure composed of uniformly sized macrocyclic repeat
units. The synthesis of such a structure necessarily requires a polymerization comprising macrocyclization
steps, each of which must be quantitative and strictly selective. However, it is well known that
macrocyclization reactions rarely occur quantitatively and selectively. In order to tackle this problem, the
present study employed synthetic strategies based on topochemistry and dynamic-bond formation. In the
topochemical approach, crystallizable monomers bearing anthracence (or diazaanthracene) units as
photo-reactive bond-forming sites were synthesized. For the dynamic-bond-formation approach,
star-shaped monomers bearing terpyridine units as reversible coordination sites were designed.
Polymerizations of such monomers under appropriately selected conditions gave rise to the selective
formation of 2D periodic networks. The concept was also extended to the synthesis of other unusual
polymer types such as 2D hyperbranched polymers, 3D periodic networks and poly[n]catenanes.




