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Synthesis of a novel fused ring based on naphthobisthiadiazole and its m-conjugated polymer
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The incorporation of a large n-conjugated building units with strong electron deficiency into
the m-conjugated polymer backbone is an effective approach to ensure high backbone
coplanarity and crystallinity, and thereby high charge carrier mobility. One good example is a
n-conjugated polymer consisting of naphtho[1,2-c:5,6-c"]bis[1,2,5]thiadiazole (NTz), which
have demonstrated high charge carrier mobilities of as high as 0.5 cm? V' s in transistors.?
In this study, we designed and synthesized a novel eight-ring-fused building unit,
thieno[2",3":4',5"|thieno[3',2":3,4]thieno[3',2":7,8]naphtho[1,2-c:5,6-c']bis([1,2,5]thiadiazole)
(TTNT), by annulation of thienothiophene moieties to NTz (Figure 1). We then synthesized a
TTNT-based m-conjugated polymer, named PTTNT2T. PTTNT2T had a quite rigid and
coplanar backbone, most likely due to the extended n-electron system and the reduced number
of torsion-susceptible linkage in the repeating unit. Transistor devices that used PTTNT2T
demonstrated high charge carrier mobilities close to 1.0 cm? V1 s71, which were higher than a
NTz counterpart. These results indicate that TTNT has great potential as the building unit
for high-performance n-conjugated polymers for organic electronic devices.
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