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Abstract

The compound, (Z)-3-((4-{diethylamino)phenyljamino)-1,3-diphenylprop-2-en-1-one, issynthesized
by thereaction of dibenzoyimethane and 4-N,N-diethylaniline. The relative stabilities of the possible
tautomersof the molecule are studied viathe DFT B3LYP-D3B], CAM-B3LYP, M062X, and wB97XD
functionalsin conjunction with the 6-3114+G(d, p) basis set. The results showed that the enaminone
tautomer with the intramolecularly hydrogenbonded chelated ring isthe most stable. This is further
confirmed by the Car—Parrinello MD calculations in the gas phase aswell as the NCI analysis. The
electronicspectrum is calculated by the TD DFT B3LYP /c-pVDZlevel in ethanol, and the hole—electron
analysisis carried out for theinterpretation of the bands, which revealed that the longestone at430 nm is
of charge transfer originwhile the others are of local transition origin. Atoms-in-molecules calculations
in several media and levels of theory predicted that the pBCP atthe hydrogen bond in the gas phase to be
0.03791-0.04255 e/a; which is a characteristic of amedium strang hydrogen bond. Researchers
investigated the enaminone’snonlinear optical (NLO) characteristics when it wasexposed to alow
power (<1 Watt), single fundamental transverse mode laserbeam at 473 nm. By using diffraction
patterns(DPs) and Z-scan methods, we calculated the nonlinear refractive index (NLRI) of the
enaminoneup to4.597 % 10~"" m” W™ using DPs. The resulting DPs are numerically investigated

using the Fraunhofer (F.) approximation and the Fresnel-Kirchhoff (F.K.) diffraction integral, showing
excellent agreement with experimental findings. We successfully explored all-optical switching (AOS) in
enaminone using two laserbeams.




