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Synthesis and solid-state polymerizations of the benzene derivatives with terminal diacetylenes
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The diacetylene compounds have the small number of hydrogen atoms with respect to the
carbon atoms in the slender structure and the high reactivity. Due to these characteristics, they
are expected as useful sub-structures for producing carbon-rich compounds and conductive
polymers by topochemical polymerizations.

In this study, we synthesized 1,3,5-tris(buta-1,3-diynyl)benzene (1,3,5-TBDYB) having
three terminal diacetylenes as a new monomer and investigated the polymerization in the solid-
state. Heating in the solid phase or under high pressure in a diamond anvil cell yielded
irreversibly insoluble black solid. The polymerization proceeded easily at 50°C or higher
temperature, and the formation of polydiacetylene was confirmed by the change of IR spectrum.
The powder XRD measurement suggested that the solid was amorphous, indicating that no
topochemical polymerization occur. In the high pressure experiments, the polymerization
occurred in carbon tetrachloride solution at 0.3 GPa or higher, and IR spectrum of the product
at 2.2 GPa was similar to that of the heated product.
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Fig 1. IR spectra of products.
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