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Abstract

Nowadays many organic semiconductors have been developed to improve the device performance, where most of
the efforts focused on the design and synthesis of new m-conjugated backbones [1]. However, much less efforts
have been devoted to understanding the role of the side chains of organic semiconductors. Alkyl chains, oligo
(ethylene glycol) chains, and fluoroalkyl chains are three commonly used side chains in organic semiconductors.
These side chains generally do not directly contribute to charge transport in organic semiconductors and are usually
used as solubilizing groups.

Adamantane is the simplest diamondoid and possesses exceptional physical properties. Moreover, adamantane is
more stable saturated hydrocarbon isomer of such a small molecular weight.

Ethyl-adamantyl side groups substituted on to para-bis(2-thienyl)phenylene, a solid-state fluorescent dye, were
found to induce m—m interactions between the conjugated para-bis(2-thienyl)phenylene cores. At the same time,
stacking between the central unit and the adamantyl-containing side group was observed. As a result, due to steric
hindrance augmentation of the solid-state, luminescence was observed. Moreover, substitution of standard alkyl
side chains with ethyl-adamantyl groups resulted in raising the melting point temperature from 55 °C to 250 °C [2].
Novel ethyladamantyl solubilization side groups were found as adamantyl-adamantyl stacking in soluble
diketopyrrolopyrrole (DPP) derivatives. Due to high crystallinity and co-planarity electron transfer was preserved
with a mobility of 0.2 cm?2/(V s) for dithiophene-DPP [3].
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