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Abstract: The vibration frequencies, associated vibrational motions, and theoretically ideal 

molecular structure of the 3-[1-(5-Amino-[1,3,4]thiadiazol-2-yl)-2-(1H-imidazol-4-yl)-ethylimino]-

2,3-dihydro-indol-2-one (1) molecule were investigated using the Gaussian09 software program. 

The theoretically ideal chemical structure of the molecule (1), its vibration frequencies and the 

accompanying vibration movements of the molecule were examined. Quantum chemical 

computations have been performed utilizing the SDD and 6-311G base set of DFT(RB3LYP) 

methods. The molecule was subjected to the highest occupied molecular orbital (HOMO), the 

lowest unoccupied molecular orbital (LUMO) investigations to ascertain charge transfer. The 

molecule's stability was investigated using Natural Orbital Bonding (NBO) analysis as a function of 

both hyperconjugative interaction  and charge delocalization. Molecular Electrostatic Potential 

(MEP) was performed using a Density Functional Theory (DFT) technique. Both estimated DFT 

algorithms have comparable geometric parameters. 

 

 

3-[1-(5-Amino-[1,3,4]tiadiazol-2-il)-2-(1H-imidazol-4-il)-etilimino]-2,3-dihidro-indol-2-on 

Molekülün Teoriksel İncelenmesi 
 

 

Anahtar 

Kelimeler 

Yoğunluk 

fonksiyonel 

teorisi, 

Moleküler 

elektrostatik 

potansiyel, 

Doğal 

orbital 

bağlanma  

Öz: 3-[1-(5-Amino-[1,3,4]tiadiazol-2-il)-2-(1H-imidazol-4-il)-etilimino]-2,3-dihidro-indol-2-on (1) 

molekülünün titreşim frekansları, ilişkili titreşim hareketleri ve teorik olarak ideal moleküler yapısı 

Gaussian 09 yazılım programı kullanılarak araştırıldı. Molekül (1)’in teorik olarak ideal kimyasal 

yapısı, titreşim frekansları ve molekülün buna eşlik eden titreşim hareketleri incelenmiştir. 

Kuantum kimyasal hesaplamalarını gerçekleştirmek için DFT(RB3LYP) yaklaşımlarının SDD ve 

6-311G temel seti kullanıldı. Moleküldeki yük aktarımı için en yüksek dolu moleküler yörünge 

(HOMO), en düşük boş moleküler yörünge (LUMO) analizleri yapılmıştır. Molekülün stabilitesi, 

hem hiperkonjugatif etkileşimin hem de yük delokalizasyonunun bir fonksiyonu, Doğal Orbital 

Bağlanma (NBO) analizi kullanılarak araştırıldı. MEP, bir Yoğunluk fonksiyonel teorisi (DFT) 

tekniği kullanılarak gerçekleştirildi. Tahmin edilen her iki DFT algoritması da karşılaştırılabilir 

geometrik parametrelere sahiptir. 

 

 

1. INTRODUCTION 

 

The azomethine group, often referred to as the imine 

functional group, is a component of Schiff base 

derivatives, which are compounds that have become 

more well-known due to their biological activity, 

including antibacterial, anticancer, antifungal, and 

antimicrobial qualities [1]. These substances represent 

the largest class of photochromic materials with potential 

for use in optoelectronic devices. In recent years, 

potential applications have focused on the 

electrochemical characteristics and nonlinear optical 

(NLO) behavior of Schiff base ligands with various 

substituents that have different electron-donating and 

electron-withdrawing groups [2]. Furthermore, because 

of theirselectivity, synthetic flexibility and sensitivity to 

transition metal ions, The ligands of Schiff bases are 

important in inorganic alchemy [3]. Schiff bases metal 

complexes produced from heterocyclic compounds with 

ligand atoms of nitrogen, oxygen, and sulfur are 

employed in therapeutic and pharmaceutical applications 
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[4]. Thiophene and its derivatives play an essential role 

in heterocyclic chemistry. They are utilized as charge-

carrying molecules in technologies such as transistors, 

supercapacitors, Electrochromic substances, chemical 

solar panels, and organic light-emitting diodes, and 

nonlinear optical materials [5]. In recent years, potential 

applications have focused on the electrochemical 

characteristics and nonlinear optical (NLO) behavior of 

Schiff base ligands with various substituents that have 

different groups that donate electrons and groups that 

remove electrons [6]. Physical and chemical 

characteristics of chemical and biological systems may 

now be predicted because to advances in computational 

chemistry. Furthermore, theoretical considerations 

substantially aid actual spectroscopic research. Density 

Functional Theory (DFT) is widely used in computing 

the UVeVis, FT-IR, and NMR spectra, charge 

distributions, HOMO-LUMO energies, and nonlinear 

optical (NLO) behavior of certain thiophene derivatives. 

Such substances have shown reliable findings that are 

compatible with experimental data [7]. 

 

The quantum chemical model of matter is known as 

density functional theory (DFT). Physicists, chemists, 

and materials workers prefer this model because 

simulation results are comparable to experimental 

studies. It reduces simulation time without affecting 

accuracy by considering the collective effect of electrons 

[8]. This is different from other models accepted in 

scientific studies. Thomas (1927) and Fermi (1928) also 

helped solve the many-electron problem in the years 

when the Hartree and Hartree-Fock methods emerged. 

Thomas and Fermi proposed the original density 

functional theory of quantum systems. This method 

explains how density functional theory (DFT) works, but 

is not precise enough for modern electronic structure 

calculations [9]. 

 

2. MATERIAL AND METHOD 

 

DFT was calculated using the (B3LYP)/SDD and 6-

311G techniques using Gaussian 09 software. For 

conformational analysis, a quasi-experimental approach 

is used. The form of the final molecule was optimized as 

the initial stage in the computer study. The vibrational 

frequencies, optimal geometries, and energies of 

molecular structure of the molecule (1) have been 

calculated utilizing the DFT approach in the Gaussian 09 

software. The DFT/(B3PW91/B3LYP) approaches and 

the 6-311G base set based software package have been 

used to develop the Lee's-Yang-Parr correlation 

function. ChemBio Ultra Drive 3D and GaussView 

6.0.16 were used to capture the visualization and input 

file [10]. The binding affinity of the molecule was 

calculated using the Maestro Molecular Modeling 

platform and the Schrödinger, LLC model (model 

6.0.16.) [11]. This experiment made use of the Gaussian 

09W package software. To do theoretical computations 

on the examined chemical, the Density Functional 

Theory (DFT) technique was performed. The DFT 

computations utilized the B3LYP mixed functional, 

which consists of Becke's three-parameter exchange 

functional and Lee, Yang, and Parr's correlation 

functional and is one of the most widely used exchange-

correlation functionals [12]. SDD and 6-311G base sets 

have been used to achieve geometry optimizations, 

geometric parameters, and minimal molecular energies 

of the molecule. Mulliken charges, molecular 

electrostatic potential surfaces and frontier orbitals have 

been calculated utilizing the B3LYP/SDD/6-311G 

method. However, using the same procedure, LUMO 

and HOMO energies of the molecule (1) were calculated 

and ΔE energy differences were obtained for each 

method using these data. 

 

3. RESULTS AND DISCUSSION 

 

3.1. Structure Details and Analysis 

 

A molecule’s geometry is related to the bond angle and 

bond length between the atoms of that molecule and is 

one of the most important factors that directly affects the 

magnitude of the molecule’s the dipole moment [13]. 

The B3LYP method with SDD and 6-311G basis sets 

was utilized for geometric optimization computations to 

explore the the molecule (1) influence of the DFT 

technique on geometric features. Some angles bonding 

and lengths bonding of the molecule (1) obtained by the 

help of the Gaussian 0.9 program are given in Table 1 

[14]. The largest deviation appears in the C14-S15 

structural by a bond length of 1.84342 Å. Another 

structure with the largest deviation appears in the C12-

C13 structural by a bond length of 1.57546 Å. This is 

because there are N and O atoms, which are strong 

electron-withdrawing groups, attached to the C8 atom. 

The largest deviation in trihedral structures was 

determined in the N7-C8-O10 structure with the bond 

angle of 125.85439◦. In tetrahedral structures, The bond 

angle between C16-S15-C14-N18 was found to have the 

greatest variation, 1.15446◦. The lowest change in bond 

length in the C2-H26 structure was determined to be -

0.00568 Å. The smallest change in bond angle in 

trihedral structures is N7-C8-O10 -17.33484 and N11–

C12–C13-C20 -0.04996, respectively. 
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Table 1. Theoretically determined some bond lengths (Å) and angles (o) of the molecule (1). 

Bond Lengths B3LYP/ 

SDD 

B3LYP/ 

6-311G 

Bond Lengths B3LYP/ 

SDD 

B3LYP/ 

6-311G 

C1-C2 1.41136 1.39999 C12-H30 1.09577 1.08991 

C3-C4 1.39675 1.38731 C13-H32 1.09525 1.08899 

C5-C6 1.39944 1.38960 C22-H35 1.07906 1.07388 
C5-C9 1.47519 1.46960 C4-N7 1.42102 1.41565 

C8-C9 1.54551 1.53122 C9-N11 1.29193 1.28326 

C12-C13 1.57546 1.56918 C16-N19 1.37067 1.35878 
C12-C14 1.50288 1.49309 C22-N21 1.33629 1.32775 

C13-C20 1.49968 1.49095 N17-N18 1.40712 1.40407 

C20-C24 1.39034 1.37705 C8-O10 1.25112 1.24445 
C2-H26 1.08736 1.08168 C14-S15 1.84342 1.84935 

Bond Angles B3LYP/ 

SDD 

B3LYP/ 

6-311G 

Bond Angles B3LYP/ 

SDD 

B3LYP/ 

6-311G 

C1-C2-C3 121.43395 121.43000 C1-C6-H28 121.50067 121.57496 

C3-C4-C5 121.85055 121.74364 H31-C13-H32 108.51955 108.31528 

C5-C9-C8 105.39422 105.54416 N7-C8-O10 108.51955 125.85439 
C12-C13-C20 112.58595 112.98100 C14-S15-C15 84.25298 83.96123 

C4-N7-C8 111.97479 112.02741 N18-N17-C16 112.25886 112.68447 

Planar 

Bond Angles 

B3LYP/ 

SDD 

B3LYP/ 

6-311G 

Planar 

Bond Angles 

B3LYP/ 

SDD 

B3LYP/ 

6-311G 

C3-C2-C1-C6 -0.00748 0.00085 N21-C22-N23-C24 -0.00094 -0.02212 

C4-C5-C9-C8 0.90158 1.09487 C16-S15-C14-N18 1.06657 1.15446 
C4-N7-C8-C9 

N11-C9-C8-O10 

0.88384 

-2.79432 

1.07379 

-3.23090 

N11-C12-C13-C20 

O10-C8-N7-H29 

 -179.06379 

0.81900 

-179.11375 

0.76218 

 
3.2. Mulliken Atomic Charges 

 

Atomic charge is utilized to predict electrostatic 

potentials across molecule boundaries, evaluate charge 

transfer, and evaluate electronegativity equalization [15]. 

Mulliken atomic charges of the molecule (1) The gas 

phase were determined using the B3LYP theory SDD 

basis set and B3LYP theory 6-311G basis set and are 

given in Table 2 [16]. It has been noted that the 

electronegative atoms (N7, N11, N17, N18, N21, N23 

and O10) in the molecule have negative charge values. 

The charge values of these atoms are; It was calculated 

as -0.447, -0.004, -0.104, -0.058, -0.116, -0.321 and  -

0.263 (a.u.). Utilizing the RB3LYP prosedure with the 6-

311G base set, a) bond lengths, b) mulliken charge, c) 

structure optimization d) atomic mass are given in Figure 

1 [16]. 

 
Table 2. Mulliken atomic charges of the molecule (1). 

 B3LYP/ 

SDD 

B3LYP/ 

6-311G 

 B3LYP/ 

SDD 

B3LYP/ 

6-311G 

C1 -0.233 -0.183 N7 -0.447 -0.834 

C2 -0.173 -0.130 N11 -0.004 -0.251 

C3 -0.343 -0.067 N17 -0.104 -0.261 

C4 0.279 0.332 N18 -0.058 -0.180 
C5 0.193 -0.181 N21 -0.116 -0.367 

C6 -0.340 0.003 N23 -0.321 -0.321 

C8 0.115 0.559 S15 0.237 0.279 
C9 -0.145 0.000 H26 0.224 0.155 

C12 -0.150 -0.268 H27 0.234 0.170 
C13 -0.467 -0.372 H28 0.265 0.187 

C14 -0.133 0.065 H30 0.289 0.250 

C16 -0.135 -0.228 H31 0.221 0.200 
C20 0.238 -0.006 H34 0.335 0.344 

C22 -0.235 0.224 H35 0.257 0.196 

C24 -0.342 0.182 H36 0.210 0.336 
O10 -0.263 -0.382 H37 0.287 0.210 
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Figure 1. Molecule with DFT/B3LYP/6-311G basis set (1) a) bond 

lengths, b) relative charge, c) structure optimization d) atomic mass. 

 
3.3. HOMO and LUMO Analysis 

 

The lowest unoccupied molecular orbital (LUMO) and 

the highest occupied molecular orbital (HOMO) are very 

significant two orbitals in molecules [17]. The 

eigenvalues and gap energies of LUMO and HOMO 

represent the bioactivity of a chemical [18]. A chemical 

with a short gap between its border orbitals is more 

polarizable and has lower kinetic stability and increased 

chemical reactivity [19]. Because the HOMO, being the 

outside orbital holding electrons, tries to transfer 

electrons as electron donors, the HOMO's energy direct 

impacts the ionization potential. Although, LUMO might 

receive electrons, and its energy is proportional to its 

electron affinities [20]. The eigenvectors and energy 

deficits of HOMO and LUMO chemicals indicate the 

molecule's biological activity. Two key chemicals 

orbitals have been studied for the HOMO and LUMO 

energies, as illustrated in Figures 2 and 3 [21]. In the 

Table 3 [22] is showed the computed quantum chemical 

factor (in eV) for low energy suitability of molekül (1) 

using DFT/B3LYP/SDD and DFT/B3LYP/6-311G 

techniques. 

  

The orbital energies of LUMO and HOMO might be 

used to calculate electron affinity and ionization energy 

as follows: A=−ELUMO, I=−EHOMO, (μ=−(I+A)/2) and 

η=(I−A)/2. An electrophilic system is one that resists 

transferring electrons with its surroundings and can store 

more electrons than a non-electrophilic system [23]. It is 

a more accurate indicator of total chemical reactivity 

since it includes data on durability (hardness) as well as 

electron transfer (Potential chemical). The affinity of 

electrons and potential for ionization are the chemical 

species, and the formulas =(IA)/2 and =(I+A)/2 are used 

to calculate the chemical potential and hardness, 

respectively (A) [24].  The components from which the 

title compound is created do not spontaneously dissolve 

because of the complex's stable and negative chemical 

potential, which results from its negativity. The stiffness 

of an electron nebule in a chemical structure is its 

resistance to distortion caused by minor perturbations 

during chemical processing. Hardness is a notion used in 

physics and chemistry, although it cannot be seen 

physically. Though soft systems can be substantially and 

highly polarized, hard systems are less polarized and 

often tiny [25]. 

 

 
Figure 2. Boundary molecular orbitals of the molecule (1) as per the 

DFT/B3LYP/SDD phase. 

 

 
Figure 3. Boundary molecular orbitals of the molecule (1) as per the 

DFT/B3LYP/6-311G level. 
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Table 3. Calculated quantum chemical parameters⁕(in eV) to low energy compatibilities by DFT/RB3LYP/SDD-DFT/RB3LYP/6-311G methods of 

the molekül (1). 

Molecules Energy  DFT/ B3LYP 

SDD 

DFT/B3LYP  

6-311G 

ELUMO  -2.6204 -2.5986 

EHOMO  -6.0517 -6.0789 

ELUMO+1  -0.7673 -0.6884 

EHOMO-1   -6.1170 -6.1632 

Energy Gap            (ΔE)|EHOMO- ELUMO| 3.4313 3.4803 

Ionization Potential         (I = −EHOMO) 6.0517 6.0789 

Electron Affinity             (A = −ELUMO) 2.6204 2.5986 

Chemical hardness          (η = (I − A)/2) 1.7156 1.7401 

Chemical softness        (s = 1/2 η) 0.8578 0.8700 

Chemical Potential          (μ =−(I + A)/2) -4.3360 -4.3387 

Electronegativity            (χ =(1+ A)/2) 1. 8102 1.7993 

Electrophilicity index      (ω= μ2/2 η) 5.4793 5.4089 

 

3.4. Molecular Electrostatic Potential (MEP) 

 

MEP may be used to describe hydrogen bond 

interactions in addition to electrophilic and nucleophilic 

activities. It has been correlated with electron density 

(ED) [26]. The electrostatic potential V(r) is highly 

appropriated to research procedures requiring molecular 

identification, like interactions between receptors and 

drugs and enzymes and substrates. Because these two 

species initially perceive one other through the lens of 

their potential [27]. The electrophilic and nucleophilic 

portions of the examined compound have been predicted 

utilising the B3LYP/SDD and B3LYP/6-311G basis sets 

utilizing MEP in optimal geometry. As demonstrated in 

Figure 4 [28], MEP's negative (yellow or red) regions 

show electrophilic reacting, whereas favorable (blue) 

areas represent nucleophilic reactivity. 

 

 
Figure 4. Molecular electrostatic potential field of molecule (1) 
utilising DFT/B3LYP and DFT/B3LYP methods with SDD and 6-

311G basis set. 

3.5. Non-Linear Optical Properties (NLO) 

 

Nonlinear optical characteristics (NLO) are 

computationally predicted using polarizability (α) and 

hyperpolarizability (β) values [29]. Polarizability defines 

optical characteristics in organic-based materials. The 

hyperpolarizability of a material impacts the 

performance of its nonlinear optical characteristics. To 

show NLO qualities, a molecule's polarizability, 

hyperpolarizability, and dipole moment must be high, 

and the HOMO-LUMO energy difference must be 

modest [30]. Using the B3LYP/SDD(d,p) and B3LYP/6-

311G method and basıs sets, the hyperpolarization (β), 

polarization (α), and electric dipole moment (μ) of the 

molekül (1), NLO activity were measured. In the Table 4 

[31] has been showed the calculated NLO values. The 

mean values of the polarizability (α), static dipole 

moment (μ), and total first static hyperpolarizability (β) 

of the x, y, and z components have been obtained from 

equations Equality 1-4.” The total values molecule (1) 

determined using the DFT/B3LYP/SDD and 

DFT/B3LYP/6-311G methods are 3.48x10-30 esu and 

3.55x10-30 esu, respectively.  
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Table 4. The dipole moments (Debye), polarizability (au), components, and total value of molecule (1) are computed using the SDD and 6-311G 

basis sets using the DFT/B3LYP technique. 

Parameters B3LYP/ 

SDD 

 B3LYP/ 

6-311G 

Parameters B3LYP/ 

SDD 

B3LYP/ 

6-311G 

μ x -3.1262 -2.6959 β XXX -41.5112 -19.4581 

μ y -0.3183 -0.4954 β YYY 42.6236 37.5772 

μ z -0.9230 -0.7217 β ZZZ 1.8263 3.7207 

μ (D) 3.2751 2.8344 β XYY 124.3641 126.6830 

α xx -101.7798 -102.7201 β XXY -39.9238 -37.7491 

α YY -113.3843 -114.9895 β XXZ 9.7610 14.4029 

α zz -157.9199 -157.9704 β XZZ -22.5224 -21.2227 

α XY 2.9098 3.0128 β YZZ -0.7940 -0.7190 

α XZ -3.0550 -2.7397 β YYZ 0.7671 2.6970 

α YZ -10.5986 -9.3997 β XYZ -1.8619 0.8662 

α (au) -185.172 -184.8441 β (esu) 3.48x10-30 3.55x10-30 

 

3.6. NBO Analysis 

 

To better understand the intermolecular interactions of 

our compound, NBO analysis was performed on the 

optimized structures [32]. The NBO analysis software 

from the Gaussian 09W program package was utilized. 

The DFT (B3LYP) approach is used in the comparisons 

in the Table 5 [33] to demonstrate the percentages of 

individual bond electrons for and bonds in distinct 

bonds, as well as variations in the percentages of 

electrons in s,  

 

p, and d orbitals on each atom. A quadratic is used for 

molecule (1). Fock marix was used to forecast the 

relationship between the receiver (j) and the donor (i). 

The stabilizing value associated with delocalization is 

projected to be as follows Equality 5 to every donor (i) 

and recipient  

 𝐸(2) = ∆𝐸𝑖𝑗 =  𝑞𝑖
   (𝐹𝑖, 𝑗) 

(ℇ𝑖 − ℇ𝑗)

2

                                     (5) 

 

The NBO element of the Fock matrix is F(i,j), the 

diagonal elements are i and j, and the donor orbital 

occupancy is qi. The higher the stabilization energy, the 

more electrons are likely to be transferred to acceptor 

orbitals [2]. The electron density, E(2), E(j)-E(i), and 

f(i,j) values, as well as NBO computations, are shown in 

Table 5 [33] for a few chosen donors and acceptors. The 

interplay between the stabilization energy E(2), full and 

unfilled NBO type Lewis orbitals, and electron 

delocalization from bonding (BD) to antibonding (BD*) 

orbitals is characterized by NBO analysis. Bond (σ/π) 

and anti-bond (σ*/π*) interactions also contribute 

considerably to structural stability, with the π(C5-C6) 

/π*(C3-C4) interaction having the highest E value of 

30.17 kcal/mol. (2), followed by the π(C1-C2)/π* (C5-

C6) interaction with 7.54 kcal/mol. 

 
Table 5. Selected NBO results of molecule (1) are computed set using the DFT/B3LYP technique and the SDD basis set. 

NBO(i) Type Occupancies NBO(j)  Type Occupancies 
E(2)a 

(Kcal/mol) 

E (j)-E(i)b 

(a.u.) 

F (i, j)c 

(a.u) 

C1-C2 σ 1.98122 C1-C6  σ* 0.01327 1.42 1.22 0.037 

C1-C6 σ 1.97809 C1-H25  σ* 0.01442 0.71 1.20 0.026 

C1-C2 π 1.66611 C5-C6 π* 0.35889 22.55 0.29 0.072 

C2-C3 σ 1.97584 C4-N7 σ* 0.02889 7.11 1.05 0.077 

C3-C4 π 1.66701 C1-C2 π* 0.33082 22.19 0.29 0.072 

C4-C5 σ 1.96039 C9-N11  σ* 0.01657 4.61 1.26 0.068 

C5-C6 π 1.64491 C3-C4  π* 0.37349 24.68 0.27 0.074 

C6-H28      σ 1.97628 C1-C2  σ* 0.01546 4.67 1.05 0.063 

C8-C9      σ 1.97087 C5-C6 σ* 0.02306 5.61 1.19 0.073 

C8-O10           π 1.97119 C9-N11  π* 0.14278 0.63 0.39 0.043 

C9-N11             π 1.88665 C8-O10  π* 0.29819 12.18 0.30 0.057 

C5-C6       π 1.64491 C9-N11  π* 0.14278 18.13 0.26 0.065 

C13-H32       σ 1.97613 C20-C24  σ* 0.03128 5.94 1.04 0.070 

C14-S15 σ 1.97035 C16-N19  σ* 0.02406 5.55 1.04 0.068 

C14-N18 π 1.93607 C16-N17  π* 0.39043 7.77 0.31 0.048 

C16-N17 π 1.90315 C14-N18 π* 0.26756 12.27 0.32 0.059 

N17-N18 σ 1.97117 C12-C14  σ* 0.03547 5.47 1.17 0.072 

N19-H34 σ 1.98397 S15-C16  σ* 0.09479 5.68 0.78 0.061 

C20-C24       π 1.82681 N21-C22  π* 0.37577 16.39 0.26 0.061 

N21-C22 π 1.87079 C20-C24 π* 0.31090 21.22 0.33 0.078 

C22-H35 σ 1.98014 C20-N21  σ* 0.02637 4.77 0.98 0.061 

N23-C24 σ 1.98435 C13-C20  σ* 0.02161 5.78 1.21 0.075 

C20-C24     σ 1.97960 C13-H31 σ* 0.01500 0.96 0.44 0.046 

C22-N23 σ 1.99080 C24-H37  σ* 0.01152 2.84 1.32 0.055 

N23-C24 σ 1.98435 C13-C20  σ* 0.02161 5.78 1.21 0.075 

N23-C24       σ 1.98435 C22-H35  σ* 0.01802 2.88 1.29 0.054 

N23-H36 

C24-H37       

σ  

σ 

1.99062 

1.98165 

C20-C24 

C22-N23  

σ* 

σ* 

0.03128 

0.03752 

1.92 

3.76 

1.26 

0.95 

0.044 

0.054 
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4. CONCLUSION 

 

Important geometric data like as bond angles and bond 

lengths of the structure's atoms were gathered as a 

consequence of molecular optimization. The B3LYP/6-

31G and B3LYP//SDD techniques were used to calculate 

the different (E) between the compound's HOMO and 

LUMO energy levels depending on the solvent. The 

energy different between LUMO and HOMO did not 

vary importantly as the solvent polarity rose, implying 

that the solvent polarity had no influence on the contact 

of the chemical and the creation of the action. The 

Mulliken charge distribution method was used to collect 

information on the charge distribution on the atoms as 

well as the various features of the molecular structures. 

Furthermore, the MEP map discovered by employing the 

compound's DFT/RB3LYP/6-31G and 

DFT/B3LYP/SDD base sets The area has been 

discovered to be surrounding the methyl and hydrogen 

atoms, and these properties supplied us with knowledge 

about the regions of the chemical where non-covalent 

interactions may occur. 
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