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The development of organic luminophores with tunable photophysical properties
is crucial for advancing high-performance optoelectronic devices. In this work, a



series of phenylpyridylcarbonitrile (PPC) derivatives with donor—p—acceptor (D—
p—A) architectures were synthesized and systematically investigated, aiming to
correlate molecular structure with solvent-, aggregation-, and device-dependent
emission behavior. Four PPC derivatives bearing distinct donor groups:
methylphenyl (2M-PPC), biphenyl (BP-PPC), 9,9-dimethylfluorenyl (FL-PPC),
and 3,5-dimethyl-4-methoxyphenyl (MT-PPC), were obtained and evaluated [1].

Among them, MT-PPC exhibited remarkable photophysical versatility,
characterized by pronounced solvatochromism with an emission shift of 118 nm,
indicative of twisted intramolecular charge transfer (TICT) states. Additionally,
MT-PPC showed aggregation-induced enhanced emission (AIEE), with a
nineteenfold increase in photoluminescence quantum vyield upon aggregation.
Thin films incorporating MT-PPC in an Bis(9,9-spirobifluorene-3-yl)-
phenylphosphane oxide (SF3PO) host matrix displayed tunable emission as a
function of dopant concentration, with lower concentrations leading to blue-
shifted photoluminescence [1].

Organic light-emitting diodes (OLEDs) fabricated with MT-PPC at doping levels
of 5%, 10%, and 20% demonstrated concentration-dependent
electroluminescence, with emission maxima ranging from 438 to 460 nm. The
devices were built in a conventional multilayer architecture consisting of an
indium tin oxide (ITO) anode, a hole-injection layer of molybdenum trioxide
(MoO3), a hole-transport layer of 1,1-bis[(di-4-tolylamino)phenyl]cyclohexane
(TAPC), an exciton-blocking layer of 4,4'4"-tris(N-carbazolyl)triphenylamine
(TCTA), the emissive layer composed of 9,9'-(sulfonylbis(4,1-
phenylene))bis(9H-carbazole) (SF3PO) doped with MT-PPC, an electron-
transport layer of 1,3,5-tri(m-pyrid-3-yl-phenyl)benzene (TmPyPB), a lithium
fluoride (LiF) electron-injection layer, and an aluminum (Al) cathode [2]. All
organic and metallic layers were sequentially deposited by thermal evaporation
under high vacuum (~10-4 Pa), ensuring controlled film growth, well-defined
interfaces, and reproducible device fabrication. The device containing 20% MT-
PPC achieved a maximum luminance of 977 cd/m? and an external quantum
efficiency of 0.80% [1]. The luminance and EQE values of the fabricated OLEDs
still need to be optimized improving the device structure. However, these results
highlight MT-PPC as a multifunctional luminophore with emission tunability
across solution, solid-state films, and OLEDs, underscoring its potential for
applications in sensors and advanced optoelectronic technologies.
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