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Synthesis and Semiconducting Properties of Sulfur-Containing Polycyclic Aromatic Hydrocarbons
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The development of organic field-effect transistors for application in organic electronic devices is of great
interest due to their ease of design and solution processability in thin film and device fabrication. This doctoral
Thesis focuses on the investigation of regioisomeric effects on the intrinsic electronic and charge transport
properties as well as engineering side-chain effects on their physicochemical properties.

@ Synthesis and Physicochemical Properties of 2,7-Disubstituted Phenanthro[2,1-b:7,8-b’]dithiophenes

The design, synthesis, and physicochemical properties of an array of phenanthro[2,1-5:7,8-b]dithiophene
(PDT-2) derivatives were investigated by introducing five different alkyl (CoHan+1; n =8, 10, 12, 13, and 14) or
two different decylthienyl groups into the 2,7-positions of the PDT-2 core. Systematic studies have shown that
the alkyl length and the type of side chain have a great effect on their physicochemical properties.

@ Effect of Positional Isomerism of Picenodithiophene Derivatives on Semiconducting Properties

The design, synthesis, physicochemical and FET properties of piceno[3,2-5:10,11-b "]dithiophene (PiDT-3), a
positional isomer of piceno[4,3-b:9,10-b ]dithiophene (PiDT-1) were investigated. OFET devices based on
PiDT-3 on chlorosilane-treated substrates showed a low mobility of 10 cm?> V™! s7!.  When the SAM was
changed from chlorosilanes to FOTS, the mobility of PiDT-3 reached 1.8 x 102 cm?> V! s™!.  However, the hole
mobility of PIDT-3 was found to be lower than that of PIDT-1, even though the surface was modified with different
types of SAMs.
® Synthesis and Physicochemical Properties of Picenodithiophene Isomers: Investigation of the Effects of

the Position of the Sulfur Atom

The synthesis and physicochemical properties of two isomers with different sulfur atom positions, namely,
piceno[3,4-5:10,9-b "|dithiophene (PiDT-2) and piceno[2,3-b:11,10-b "]dithiophene (PiDT-4), were investigated.
The UV-vis absorption spectrum of PiDT-2 showed a clear blue-shifted behavior compared to that of PiDT-1, while
the positional isomers of the sulfur atom, PiDT-3 and PiDT-4, exhibited maximum absorption at almost the same
wavelength. These results highlight that the difference in the position of the sulfur atom in the PiDT core has an

important influence.
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