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Element sulfur and its allotropes are composed of molecules with several sulfur atoms, and they have
electric charges of =2 ~ +2. Also, it is known that some of them have a paramagnetic character originated
from unpaired electrons. In this study, preparation, isolation, and magnetic properties of new molecular
materials based element sulfur were investigated.

Preparation of sulfur atom cluster materials was carried out as follows. Element sulfur dissolved in
ethylene diamine under nitrogen gas, and then aqueous solution including appropriate organic ammonium
or phosphonium salts was added to the reaction mixture. The four kinds of sulfur cluster materials,
TBA2S606(1), TBA2S6(2), TAA2Ss(3), and (C21H20P)2Ss(4) (TBA : Tetrabuthylammonium, TAA :
Tetraamylammonium, Cz1H20P : Cyclopropyltriphenylphosphonium) were isolated as dark red
precipitate. X-ray structure analyses revealed that the sulfur atoms formed chains of six and eight sulfur
atoms for 1 — 3 and 4, respectively. These materials showed diamagnetic properties in the temperature
range of 2 — 400 K and solvatochromism and thermochromism in some organic solvents.




