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Keywords

Graphene and curved graphenes have been extensively
investigated by both chemists and physicists because of their
unique structures and properties. Cgp fullerene is spherical and
has the positive Gaussian curvature. Carbon nanotubes
(CNTs) have the cylindrical structures with the zero Gaussian
curvature. The introduction of curvatures to graphene changes
the dimensionality and electronic properties. For example,
graphene is a two-dimensional zero-gap semiconductor with
the ambipolar character (both p- and n-types). Cgp is a zero-
dimensional n-type semiconductor, and CNTs are one-dimen-
sional p-type semiconductors or metals. Three-dimensional
graphenes with the negative Gaussian curvature were pro-
posed as shown in Figure 1. It is interesting to see how the
curvature influences the structure and properties of the graphene
molecule.

Perfluorination is a simple method to prepare an n-type
semiconductor with the same molecular symmetry. It is impor-
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tant to understand the impact of perfluorination on the solid-
state structures and charge transport properties. We are cur-
rently working on the synthesis of new perfluorinated aromatic
compounds.

Figure 1. Schwarzite P192 (left) as a hypothetical 3D graphene with
the negative Gaussian curvature. Tetrabenzo[8]circulene (right) as a
repeating molecular unit for Schwarzite P192.
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1. Perfluorinated and Half-Fluorinated
Rubrenes: Synthesis and Crystal Packing
Arrangements’)

Perfluororubrene (PF-RUB) has been synthesized by cyclo-
addition of perfluorinated 1,3-diphenylisobenzofuran and
1,4-diphenyl-2,3-didehydronaphthalene followed by reductive
deoxygenation. This method was easily applied for the syn-
thesis of half-fluorinated rubrene (F;4-RUB). The electro-
chemical measurements and DFT calculations indicate that
perfluorination strongly lowers the HOMO and LUMO ener-
gies. Recrystallization and sublimation of PF-RUB gave two
different crystals with planar and twisted conformations,
respectively. In both cases, perfluorination leads to the forma-
tion of short C—F and F-F contacts and completely disrupts
face-to-face m interactions. Single crystals of Fi4-RUB were
grown by sublimation, and twisted molecules display the two-
dimensional m-stacking with a face-to-face distance of 3.54 A.
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Figure 2. Planar (a) and twisted (b) conformations of perfluoro-
rubrene in two different crystal structures.
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