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Organic push—pull chromophores, in which electron donor (D) and electron acceptor (A) units are
connected through =n-linkers have been extensively studied because of their rich photophysical
properties and potential applications in optoelectronic materials and devices." The most
fundamental phenomenon governing the interesting optical properties of these molecules is
intramolecular charge transfer (ICT) from the donor to the acceptor unit in the excited state. The
molecular geometry has a profound impact on the ICT process. Often, ICT proceeds with drastic
conformational changes in certain D—A molecules leading to the formation of a twisted intramolecular
charge transfer (TICT) state. As the TICT emission is highly environment-sensitive and depends on
the solvent polarity, viscosity and temperature of the medium, such fluorophores are potential
candidates for designing optical sensors.”® We have designed a new class of donor—acceptor—donor
(D—A-D) type molecules having a novel acceptor core of pyridoquinoxaline (PQ). The placing of
electron donating carbazole (Cz) unit at 2,7 and 3,6-positions of phenanthrene analogue of PQ leads to
T and V-shaped molecules (PQCz-T and PQCz-V). We have demonstrated that the facile conjugation
across the entire molecule in the V-shaped molecule leads to the diminished charge transfer as
compared to T-shaped molecule. As a result, PQCz-T exhibits a large Stokes shift, red emission in the
solid state, remarkable viscosity and temperature-dependent tunable fluorescence including a
thermally-induced single-component near white-light emission.” Currently, we are exploring the
intimate details of the charge transfer attributes in a series of D-A-D molecules.
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Scheme: Schematic illustration of environment-sensitive tunable emission in T and V- shaped D-A-D based
molecular materials
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