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Amorphous Molecular Materials: Synthesis and Morphological Changes of a Novel Organic z-Electron System,
1,3,5-Tri(N-carbazolyl)benzene
Akiji Higucar*!, Katsuhiko KATSUMA*, and Yasuhiko SHIROTAY!
* Department of Applied Chemistry, Faculty of Engineering, Osaka University (Yamadaoka, Suita, Osaka, 565 Japan)
For the purpose of developing novel amorphous molecular materials and also gaining information on the
relationship between molecular structure and glass-forming properties, a novel organic z-electron system, 1,3,5-tri-
(N-carbazolyl)benzene (TCB), was synthesized and its glass-forming properties investigated. Whereas 1,3,5-tri-
phenylbenzene and 1,3,5-tris(diphenylamino)benzene instantly crystallized even when their melt samples were rapidly
cooled with liquid nitrogen, TCB was found to readily form an amorphous glass via a supercooled liquid when the melt
sample was cooled even at a cooling rate of 5°C min™~" as well as with liquid nitrogen, as characterized by DSC, XRD,
and polarizing microscopy. It is suggested from the CPK model that a nonplanar molecular structure of TCB with a
bulky, planar carbazole ring significantly twisted from the plane of the central benzene ring is responsible for the
formation of the glass. The TCB glass was found to exhibit a much higher glass-transition temperature (T,) of 122°C
than the glass of a related compound, 1,3,5-tris(4-methylphenylphenylamino)benzene (T 58°C). This result indicates
that the incorporation of a rigid moiety such as carbazole serves as a guiding principle for increasing T;. TCB was found
to exhibit polymorphism, taking two different crystal forms. That is, the crystal obtained by sublimation in vacuo differs
from the crystal formed when the amorphous glass is heated above the T k
KEY WORDS Amorphous Molecular Materials / Glass / Glass-Transition Temperature / Polymorphism /
1,3,5-Tri(N-carbazolyl)benzene /
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