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Loyano-Z-oxa-pyridine (25) compound is synthesized by mixing 4-amineacetophencoe amd 2, 4-dimethooy
benzaldehyde with ethyl cyanoacetate and extra ammaonium acetate in ethanol. The newly synthesized sub-
stance has been analyzesd using 1, Yo NMR spectroscopies, and mass spectrometry. To accomplish geometry
optimization, the 6:3114G(d,p] basis ==t and the BILYP functional have been wsed. Using the same functional
amd basis ==t as for geometry optimization, excited states are computed using the time-dependent density
functional theory (TDRDFT) approach. Through the computation of guantum chemical descriptors, nonlinear
optical [MLO) properties are examined. Based on thearetical findings, the Tcyana-2-oxa-pyridine compounsd
showed considerable NLOS respanse characteristics depending on significant linear polarizability, e (306.51 1u)
magnitude. Diffraction patterns (DPs) resulted when the laser beam of wavelength 473 nm, amd continuous wave:
[CW] traverses the J.cyano-2-axa-pyridine compound. The nonlinear refractive index (NLRID) of the saimple is
found equal to 6,105 = 1077 em®™/W. With the same beam, the Z-scan open and closed aperture are employed to
fird the compound NLRI, which is equal to 0.19 = 107" am®/W. This value of the MLRI is considered high
campared ta the values of compourds known to have high values of the KLEL which makes it a candidate for use
in photanic applications. 1t is feund that the samples have no noolinear absarption coeffRcient (NLACL T laser
beams at 473 nm [controlling) and the one is 532 nm (for contrelled), are utilized to investigate the all-optical
switching (A0S) method.

1. Introduction

identical o benzene but lacks the CH group in faver of one nitrogen
atom [17]. As an essentlal component, a solvent, and an organic syn-

During the past 30 years, the nonlinear optical {NLO) materials have
been studled extensively. These substances can be utlized in many
ways, such as Image processing, all-optieal switching, and phase
coupling [1-7]. As the laser beam passes through a substance, its
refractive Index [(RI) changes due to the smength of the beam. NLO
properties of vast number of media are currently explored for the
possible employment in oprical devices, viz., sensors and optical limiters
[5-12]. To determine the nonlinear refractive index (MLRI), several
techniques have been developed since the birth of the first laser device
In 1960 by Maiman [135]). The simplest techniques are the diffraction
patterns (IPs) that are utilized to determine the MLRI and the change of
the sample R1[14], and the single beam £-scan due to Sheik-Bahae et al.
[15,16] v measure the sample's nonlinear suscepribility.

Pyridine Is a heterocyclic chemical compound that is strucourally
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thesls reagent, It 15 slgnificant in industrial erganic chemistey [15].
Furthermore, in many blologieal systems, pyridine derivatives are
crucial parts of proteing, nucleic acids, vitamins, and enzymes [19].
Pyridine derivatives play a significant role in therapeute chemistey. &
prominent group of these compounds with anticancer properties in-
cludes several examples [20]. 2-Amine-3-cyanopyridines have been
shown to have cardiotonle, analgesic, antl-inflammartory, antibacterial,
antimieroblal, and antifungal effects [21-24]). The main reason these
compounds are helpful in biology 1s that they form hydrogen bonds
between the target and lone pair electrons in the sp2 hybedd orbital of a
nitregen atom [25]. Pharmaceuticals commonly use pyridine maoleries
due to thelr fundamental characteristics, stability, ability to form
hydrogen bonds, water solubility, and amall molecular size [26].

The aim of the current study i3 to find a new material with high NLO
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