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Synthesis and properties of n-conjugated polymers based on tetrathienoacenedione

(Graduate School of Advanced Science and Engineering, Hiroshima University)
OYuka Iwasaki, Tsubasa Mikie, Itaru Osaka

Thienoquinoid end-capped with ketone groups (thienoquinoid-diones) are interesting
building units for electron-transporting materials since they offer deep frontier molecular
orbital energy levels. Indeed, n-conjugated polymers based on fused-ring thienoquinoid-diones
such as benzodithiophenedione and dithienobenzodithiophenedione show deep lowest
unoccupied molecular orbital (LUMO) energy levels and relatively high electron mobilities.
Here, we designed and synthesized a series of m-conjugated polymers based on
tetrathienoacenedione (TTAD), a novel fused-ring thienoquinoid-dione. The polymers
exhibited LUMO energy levels of below —4.0 eV, which originates in the high electron
deficiency of TTAD. In addition, the polymers showed a highly crystalline nature in thin films
due to the high backbone coplanarity as well as the strong m— interaction. We also fabricated
transistor devices using the TTAD-based polymers, which exhibited n-type behavior with
relatively high electron mobilities around 0.3 cm? V' 5™
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