2016 2017

Exploration of Functionality in Polar Diamond Molecules
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In order to improve and explore the functionality of diamond molecules (or

the so-called diamondoids), a dipole moment was introduced by the chemical substitution of oxygen or
halogen (F, Cl, Br, 1) for hydrogen. Synthesis of such "polar diamond molecules™ containing one and
two diamond-cage(s) was successfully performed, which was confirmed by good agreements between the
theoretical calculations based on first-principles and the measured infrared spectra of the purified
obtained materials. As a result, six kinds of non-commercially available polar diamond molecules
were successfully obtained with sufficient yields for the measurements of their physical properties.
We found a dielectric anomaly associated with the freezing of the molecular rotation in the crystal,
which showed systematic temperature shift reflecting the size (rotational barrier) of the
substituted atom.
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