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I | Structural and Charge Transport Properties of Azulene-Based

Semiconductor Materials

Chapter 1: The structure of azulene has low symmetry, and the highest occupied
molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO) are not
symmetrically related; structural extensions at the 2- and 6-positions decrease the
LUMO level, and increases the aspect ratio of the molecular structure which promotes
the formation of herringbone structures favorable for charge transport.

Chapter 2: Biazulene isomers dimerized at 2,6-positions of azulene units exhibit high
crystallinity and molecular orientation based on molecular symmetry, acquiring p-type
OFET properties along with a highly ordered herringbone packing structure and large
transfer integral. An important feature of the azulene backbone is the enhancement of
the symmetry of the molecular structure by structural extension.

Chapter 3: Azulene end-capped 1,3,4-thiadiazole exhibits low LUMO levels and a
herringbone-brickwork cooperative layered structure and showed n-type properties in
OFET devices prepared by a solution method. Very few n-type semiconductor
materials exhibit a highly ordered herringbone structure, and these findings indicate
that the azulene backbone is advantageous for OFET materials.

Chapter 4: Azulene end-capped 1,3,4-thiadiazole with alkyl groups exhibits both high
solubility and herringbone-brickwork cooperative structure formation. The large
transfer integrals and high theoretical mobility of BAzZTDA suggest the potential as a
n-type OFET material in printed electronics.

Chapter 5: Azulene end-capped benzene forms a layered herringbone structure and
exhibits unusually large transfer integrals and theoretical mobility due to HOMO and
HOMO-1 interactions. A novel concept in the design of organic semiconductor
materials is proposed.

Chapter 6: Summary, Conclusions and Recommendations.
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