Synthesis and Bandgap Engineering of D-A-D Chalcones for Optoelectronic Applications
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In this study, a series of chalcone derivatives with a donor—acceptor—donor (D—A-D) sys tem were synthesized
using the Claisen—Schmidt condensation reaction, aiming to ex plore their potential in optical and electronic
applications. An amine group was introduced into one compound, a methoxy group into another, and their results
were compared with a third compound that contains no electron-donating functional groups. The yield for the three
compounds was in the range of 50-97%. The compounds were characterized using FT-IR and UV-Vis techniques,
which confirmed the formation of a, B-unsaturated ke tones and showed enhanced intramolecular charge transfer
due to the presence of donor groups. Theoretical calculations using Density Functional Theory (DFT) provided in
sights into the HOMO-LUMO energy levels and the energy gap (Eg), with values ranging from 3.200 to 3.900 eV
in the following order: CHB > CHM > CHN, indicating the effect of substituent groups on electronic properties.
Optical studies showed significant differ ences in the absorbed wavelengths and optical bandgaps, where
compounds with strong electron-donating groups exhibited lower bandgaps and a bathochromic shift in absorp tion
compared to the unsubstituted compound. These results confirm the tunability of chalcone derivatives for use in
organic semiconductors through structural modification to control charge transfer and optical properties.
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