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Synthesis of soluble fused polyacenes/heteroacenes, and its function/ptoperties

Mikami, Koichiro
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Herein, we report the synthesis of soluble, air-stable fully conjugated
ladder polymers incorporating a BTBT structure as a repeating unit. The ladder polymers were
synthesized through a simple process: A Migita-Kosugi-Stille polycondensation, followed by an
intramolecular oxidative annulation (Scholl reaction). Absorption and fluorescence spectrometric
analyses, as well as theoretical analysis and model reaction revealed that the intramolecular Scholl

reaction proceeded efficiently. Electrochemical studies combined with theoretical molecular orbital
analysis indicated that the resultant ladder polymers are stable under ambient conditions, because
the drastic ascension of the highest-occupied molecular orbital (HOMO) level was suppressed even
after ladderization by the Scholl reaction. Furthermore, the bottom-gate, top-contact organic
thin-film devices that were fabricated from these ladder polymers operated as solution-processable

p-type transistors.
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Table 1. Synthesis of polyheteroacenes (polyla,b) with branched alkoxy/alkyl side

chains.
Me;Sn—m—SnMez
Pd(PPh,), FeCl,
Br Br
O toluene CH,CL,/CH;NO
Monomer (1a, 1b) Prepoly (2a, 2b) Poly (3a, 3b)
Prepoly (2) Poly 3)
Entry R GPC (THF) yield (%) GPC (THF) yield (%)
M, (kDa) M, (kDa) PDI M (kDa) M, (kDa) PDI
){O Ci2Hos
1 Croban 34.1 689 202 97 31.9 1413 443 9
a
CioHos
2 Y 26.3 527 200 86 359 1298 360 54
104121
b
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Figure 1. a) UV/FL spectra of prepolyla, and polyla, in CH)Cl,. b) The stick
absorption spectra calculated by B3LYP/6-31G(d, p). Gaussian band-shape with 2500 cm-
1 as a half-height width was applied to produce the spectra. c¢) Energy diagram of
frontier molecular orbitals of the experimental and theoretical results (B3LYP/6-
31G(d, p)).
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