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Physical properties and field-effect-transistor performances of
benzodipyrrolidone derivatives containing quinoidal structure

oAkihiro Kohara?, Tsukasa Hasegawa®, Minoru Ashizawa?, Hidetoshi Matsumoto?
! School of Materials and Chemical Technology, Tokyo Institute of Technology, Japan

[Abstract] In order to realize air-stable n-type organic semiconductors, low-lying LUMO
level is required. ~We focused on Benzodipyrrolidone derivative (BDP) containing
p-quinodimethane structure that is useful electron-accepting part. In addition, we also
focused on Dipyrrolopyrazinedione derivative (PzDP), in which carbon atoms of
p-quinodimethane unit are replaced with more electronegative nitrogen atoms, leading to
further reducing the LUMO level. In this work, we examined the influence of nitrogen
replacement in the p-quinodimethane structure from perspective of molecular structures,
electronic properties, and field-effect-transistor performances of BDP and PzDP.
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Table 1. Optical and electrochemical properties.

Amax [nm] Aonset [nm] Egom’ onset [eV] Enomo [eV] ELumo [eV] EgCV, onset [EV]

BDP 460 496 2.38 -5.51 -3.76 1.75
PzDP 483 561 2.21 -5.39 -4.01 1.38
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Table 2. OFET characteristics.

in vacuo in air in air (2 months later)
Ue Vin | on/ loff Ue Vin I on/ loff Ue Vin |on/ loff
[cm?/Vs] [V] [cm?/Vs]  [V] [cm?/Vs]  [V]
BDP 4.3x10° 40 104 1.3x10° 46 104 1.4x10* 77 10!
PzDP 45x10° 22 10 4.3x10° 25  10* 3.3x10% 45 10°
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