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ABSTRACT  ARTICLE INFO 

Computing research on aspirin has produced considerable knowledge of its 
molecular structure and actions. It has revealed its chemical characteristics and 
connections with other molecules. Data from the study will be used to further 
investigate the effects of the drug and potential new uses for it. Using Density 
Functional Theory (B3LYP/cc-pVDZ) computations, we analyzed the optimal 
molecular shape, vibrational frequencies, 1H- and 13C-NMR chemical shifts. We 
also investigated electronic structural factors, such as dipole moment (μ), hardness 
(η), softness (σ), electronegativity (χ), electrophilicity index (ω), nucleophilicity 
index (ε), and chemical potential (Pi), which are connected to corrosion inhibition 
efficacy. Additionally, we calculated the fraction of transferred electrons (ΔN) to 
determine the interaction between the iron surface and organic molecules. The 
calculations revealed a positive association between organic-based corrosion 
inhibitors and quantum chemical parameters processes. Thus, the behavior of 
corrosion inhibitors can be predicted without the need for experimental investigation. 
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I
ntroduction 
Acetylsalicylic acid (ASA), commonly known as aspirin, is 
an odorless, colorless to white, crystalline powder with the 
chemical formula C9H8O4. It is one of the most widely used 
medications and is a gentle and effective antipyretic and 
sedative that is used as an analgesic for less severe pains, 
anti-inflammatory, and anti-platelet effects. Its first 
applications of decoctions or preparations of plants 
containing salicylate can be traced back to thousands of 
years ago [1, 2]. Aspirin is known to double the likelihood of 
living a long life. It was discovered that salicylic acid and 
acetyl chloride interacted to form ASA [3, 4]. Aspirin and 
other non-steroid anti-inflammatory medications (NSAIDs) 
reduce the activity of the cyclooxygenase (COX) enzyme, 
resulting in the production of prostaglandins (PGs) 
responsible for pain, inflammation, edema, and fever. 
However, the aspirin-like medications also hinder the 
generation of physiologically significant PGs that shield the 
stomach mucosa from harm by HCl by blocking this crucial 
enzyme in PG synthesis. Additionally, aspirin is known to 
have anticoagulant properties and its used [5-7]. 
In 1897, Felix Hoffman, an employee of the Bayer company 
in Germany, synthesized acetylated salicylic acid, which was 
then marketed under the brand name "Aspirin", and went on 

to become the most popular medication ever [5, 8]. Studies 
have shown that these compounds possess both phyto- and 
chemotherapeutic properties, and in recent years there has 
been considerable research into Aspirin's antiproliferative 
and anticancer properties [9, 10]. Since its first use as a pain 
reliever, Aspirin has been widely employed due to its wide 
range of applications in general medicine, cardiovascular 
medicine, neurology, obstetrics and gynecology, dentistry, 
gastrointestinal and oncology [11]. 
Aspirin is available in various forms, including tablets, 
powders, and oral gels. It is a commonly prescribed 
antiplatelet drug that works by irreversibly inhibiting the 
cyclooxygenase 1 (COX1) enzyme, thus preventing platelet 
activation and aggregation by reducing the formation of 
prostaglandin G2/H2 and thromboxane A2 (TXA2) [12, 13]. 
Aspirin is used to relieve pain, reduce fever, reduce swelling, 
and in populations where colon, prostate, and breast cancers 
are common, long-term use of adult-strength aspirin may be 
associated with a modest decrease in overall cancer 
incidence [14]. It can also help to prevent heart attack, 
angina, stroke, transient ischemic attack (TIA), peripheral 
arterial disease (PAD), coronary artery bypass surgery, or 
other heart or blood vessel-related operations. Aspirin 
decreases a patient's chances of developing recurrent 
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colorectal adenomas in the near future. Common side effects 
of short-term aspirin use include headaches, migraines, 
toothaches, period pain, general aches and pains, and cold 
and flu symptoms [15].  
Using the methods of DFT, a study of Aspirin was 
conducted. The results of this research were quite 
illuminating, providing information about the chemical 
composition of the drug and how it might interact with other 
substances. Additionally, the study explored the various 
physical and chemical properties of Aspirin, giving insight 
into its potential applications. This research was a valuable 
contribution to our understanding of this common drug. 
 
Computational Study  
Density functional theory (DFT) is a powerful tool for 
studying the stability and reactivity of chemical species, and 
synthetic organic chemists can make decisions about which 
chemical transformations will take place in reactions using 
computational chemistry tools. Gaussian 09 and the Gauss 
View 5 program [16, 17] were used to optimize the 
geometric structures of the molecule in the gas phase and 
calculate its vibrational frequency in order to obtain the 
theoretical infrared spectra [18-20]. Using the 
(RB3LYP/CC-pVDZ) level of theory, the title molecule's 
reactivity was determined based on the energy values of its 
highest occupied molecular orbital (HOMO) and lowest 
unoccupied molecular orbital (LUMO). [21, 22]. The energy 
gap (En gap) between the LUMO-HOMO orbitals can be 
used to predict the chemical reactivity of a species, with low 
reactivity indicated by large values of (En gap) and high 
reactivity shown by short values of (En gap) [23-25]. 
 
En gap = ELUMO - EHOMO [23]                                                                                                    
(1) 
 
The Koopmans' DFT theorem proposes a relationship 
between the ionization energy (I) and the electron affinity 
(A) of a chemical compound with the energy of the HOMO 
orbital (Eq. 2) and the energy of the LUMO orbital (Eq. 3) 
respectively [26-28]. 
 
I = - EHOMO [26]                                                                          
(2) 
 
A= - ELUMO [26]                                                                 (3) 
 
The chemical properties of electronegativity (ꭓ), chemical 
potential (µ), and global chemical hardness (ղ) can be 
understood through DFT theory as derivatives of the 
molecule's electronic energy (E) relative to the sum of all its 
electrons (N) at a fixed external potential (ν). 
Mathematically this is expressed as: ꭓ = -∂E/∂N ; µ = ∂E/∂N 
; and ղ = 2∂²E/∂N² [29-31]. 
 
ꭓ = - µ = (𝜕𝜕𝐸𝐸

𝜕𝜕𝜕𝜕
)𝜈𝜈 [30]                                                                                    

(4) 
 

ղ = 1
2

 (𝜕𝜕
2𝐸𝐸

𝜕𝜕𝜕𝜕2
)𝜈𝜈  [30]                                                                                      

(5) 
 
According to Iczkowski and Margrave [32], the 
electronegativity and chemical potential of a given atom or 
molecule can be expressed as a function of the ionization 
energy and electron affinity (Eq. (6)). Further, Janak's 
theorem and the valence state parabola model can be 
employed to determine the global chemical hardness (Eq. 
(5)) as outlined in [33, 34]. 
Global softness (S), (Eq. (6)), is the reciprocal of global 
chemical hardness. 
 
S = 1

ղ
   [35]                                                                                                      

(6) 
 
The global electrophilicity index (ω), proposed by [36], is a 
measure of a chemical species' propensity to receive electron 
density (atom, molecule, or ion). The greater the value of ω, 
the more electrophilic the species is; conversely, the lower 
the value of ω, the more nucleophilic the species is. This 
inverse measure is referred to as the nucleophilicity (ɛ) [37, 
38]. 
 
ω = µ2

4ղ
  [37]            (7) 

 
ω = ꭓ

2

2ղ
  [37]                                                                     (8) 

 
ɛ = Pi. ɳ  [37]                                                                       (9) 
 
Results and Discussions 
Geometrical analysis 
The DFT/CC-pVDZ approach was employed to optimize the 
chemical's molecular structure, and the results revealed that 
the molecule's structural properties in the gaseous phase 
were ideal. Table 1 displays the computed structural 
characteristics related to the molecule's stable state as well as 
the Aspirin molecule. Aspirin consists of an aromatic ring 
(C1-C2-C3-C4-C5-C6) and a carboxylic group (C11- O13-
O12-H14) along with an ester group (C16-O17-C18-H19-
H20 -H21) as seen in Figure 1. The bond length between the 
atoms in the aromatic double bond is close, with a value of 
1.39 Å. Similarly, the bond length for (H7-C2), (H8-C3), 
(H9-C4) (H10-C5) is close, at 1.09 Å, due to the fact that 
they are all linked to carbons in the aromatic ring. (C11-C6) 
and (C18-C16) have similar bond lengths, 1.49 Å and 1.05 
Å, respectively. As for (O12-C11) and (O13-C11), the 
former has a different bond length of 1.21 Å compared to the 
latter with 1.36 Å due to the difference in the type of bond 
formed; O12 forms a double bond with C11 while O13 
forms a single bond with C11. The smallest bond length is 
that of (H14-O13) at 0.98 Å, which is due to oxygen being 
the more electronegative atom. The largest bond angle is 
(O12-C11-C6) while the smallest is (H14-C13-C11) at 
123.6359° and 104.6451°, respectively. The dihedral angels 
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were calculated using the Gaussian 09 program, as mentioned in Table 1. 
 

 
Fig. 1 Geometrical structure of Aspirin 

 
Table 1. Bond Length, bond angle and Dihedral angle for Aspirin 

Symbol Bond Symbol Angle Symbol Dihedral 
C2-C1 1.3955199 C3-C2-C1 120.3883 C4-C3-C2-C1 0.311903 
C3-C2 1.3947905 C4-C3-C2 119.9366 C5-C4-C3-C2 -0.31916 
C4-C3 1.3986219 C5-C4-C3 119.5385 C6-C5-C4-C3 0.071629 
C5-C4 1.3916014 C6-C5-C4 121.4853 H7-C2-C1-C6 -179.809 
C6-C5 1.4067983 H7-C2-C1 118.2929 H8-C3-C2-C1 -179.934 
H7-C2 1.0908867 H8-C3-C2 119.6593 H9-C4-C3-C2 179.8636 
H8-C3 1.0921872 H9-C4-C3 120.4133 H10-C5-C4-C3 -179.816 
H9-C4 1.091518 H10-C5-C4 121.2592 C11-C6-C5-C4 -179.133 
H10-C5 1.0903117 C11-C6-C5 115.6663 O12-C11-C6-C5 -2.21251 
C11-C6 1.4933366 O12-C11-C6 123.6359 O13-C11-C6-C5 177.1784 
O12-C11 1.2136353 O13-C11-C6 115.0607 H14-C13-C11-C6 179.3865 
O13-C11 1.3555927 H14-C13-C11 104.6451 O15-C1-C2-C3 176.6294 
H14-O13 0.975226 O15-O1-C2 116.8328 C16-O15-C1-C2 104.0517 
O15-C1 1.3885405 C16-O15-C1 118.1178 O17-C16-O15-C1 -5.08319 
C16-O15 1.3824647 O17-C16-O15 123.3087 C18-C16-O15-C1 174.985 
O17-C16 1.2010481 C18-C16-O15 109.4012 H19-C18-C16-O15 50.02247 
C18-C16 1.5036763 H19-C18-C16 110.4897 H20-C18-C16-O15 172.2266 
H19-C18 1.0999814 H20-C18-C16 109.6777 H21-C18-C16-O15 -67.5717 
H20-C18 1.0962249 H21-C18-C16 108.5504   
H21-C18 1.1011184     

O: oxygen, H: Hydrogen 
Infrared (IR) Spectroscopy 

Periodic density functional theory (DFT) using the 
(RB3LYP/ CC-pVDZ) method in combination with FTIR 
spectroscopy in the 4000–400 cm-1 range [39, 40] was used 
to analyze the FT-IR spectrum of Aspirin. The C=O 
symmetrical stretching (1858.42 cm-1, 1802.40 cm-1) of 
(C16=O17), (C11=O12) was the two strongest peaks and the 
C-O frequency of (C11-O13), (C1-O15), (C11-O13) was 

1388.09 cm-1, 1238.63 cm-1, 1128.63 cm-1 respectively as 
shown in Figure 2 and Table 2, The O-H vibration was 
detected above 3703 cm-1. Additionally, different 
frequencies were observed for the same atom in the Aspirin 
molecule vibration, such as 1221.92, 1203.35 for (C11-O13, 
C16-O15) and 1105.04 for (C11-O13, C1-O15), which were 
all symmetrical stretching at strong peaks. 
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Fig. 2 FT-IR spectrum of Aspirin 

 

Table 2. Vibration Spectrum of Aspirin 
Atoms Vibration Frequencies (RB3LYP/ CC-pVDZ) 
(O13 – H14 )STV 3703.01 
(C5- H10)STV 3220.34 
(C3- H8, C2-C7)STV 3210.46 
(C4-H9, C3-H8)STV 3199.55 
(C3-H8 , C4-H9)UNSTV 3183.98 
(CH3)USTV 3174.24 
(C18-H19- H21)UNSTV 3130.14 
(C18-H19-H20-H21)STV 3057.11 
(C16=O17)STV 1858.42 
(C11= O12)STV 1802.40 
(C1=C2, C4=C5 ARO )STV 1658.19 
(C4=C3, C1=C6 ARO)STV 1625.93 
(C-H in Ring)RO 1512.49 
(C3-H8,C4-H9,C1,C6  in Ring)RO 1482.45 
(C18- H19-H20-H21)SCI 1444.51 
(C18-H19-H21)SCI 1439.9 
(C11-O13)STV 1388.09 
(C18- H19-H20-H21)WA 1374.43 
(C=C ARO )STV 1358.71 
((H7,H8,H9,H10 ARO),O13-H14)RO 1280.08 
(C1-O15)STV 1238.63 
(C11-O13 ,C16-O15)STV 1221.92 
(C11-O13 ,C16-O15)STV 1203.35 
(C-H ARO )SCI 1167.41 
(C11-O13)STV 1128.63 
(C11-O1 , C1–O15) STV 1105.04 
(C3 - C4 ARO )STV 1059.51 
(C16-C18)STV 1046.71 
(C-H ARO )TW 1017.15 
(C16-C18)STV 1007.75 
(C-H  ARO )TW 993.55 

TV: Starching vibration, UN: anti, S: Symmetrical, RO: Rocking, SCI: Scissoring, TW: Twisting, WA: Wagging. 
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Nuclear magnetic resonances (1H and 13C-NMR) 

The structure of organic molecules can be ascertained using 
the method known as NMR spectroscopy (nuclear magnetic 
resonance spectroscopy). It has been demonstrated that 
quantum chemical calculations are enough for forecasting 
NMR spectra and examining the relationship between 

molecule structure and chemical shifts. [41, 42]. The title 
chemical's geometry was optimized using the standard 
gauge-including atomic orbital (GIAO) method, and the 1H 
and 13C NMR spectra were estimated using the 
RB3LYP/CC-pVDZ methodology and the Gaussian 09 
program. The 1H-NMR chemical shifts ranged from 0.00 to 
9.00 ppm see Figure 3. 

 

 
Fig. 3 1H NMR spectrum for the Aspirin 

1H-NMR was used to determine that the chemical shift 
values for (Ar - H) above 7 ppm, (H-10) has a higher shift 
value which (8.8 ppm), and the lowest field depends on it 
near higher electronegativity of the carbonyl group, (H-7), 

(H-9) and (H-8) depend not effected by any groups they 
have shifted nearly value which (7.40 - 7.66-7.88) ppm, 
respectively, and (H-14) shifted to (5.86), see Table 3.  

Table 3. Chemical shifts (ppm) of 1H-NMR of the ASA. 

1H-number Results 

H-10 8.80 

H-8 7.88 

H-9 7.66 

H-7 7.40 

H-14 5.84 

H-21 2.79 

H-19 2.66 

H-20 2.14 
 

The RB3LYP/CC-pVDZ approach using the Gaussian 09 
program was used to find the compound 13C-NMR resonance 
signals in the gas phase between 11.58 and 155.14 ppm, see 
Figure 4. Using 13C-NMR, it was found that the chemical 
shift values of the (C-16) are (155.14 ppm) which is higher 
shifted depending on the electronegativity of oxygen, (C-11) 

value is (150.71 ppm) depending on the carbon of the 
carbonyl group, (C-1) is shifted to (143.30 ppm) which 
depends on bonded with (O-15) which has more 
electronegativity, and chemical shift value of (C-6), see 
Table 4. 
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Fig. 4 13C-NMR spectrum for the Aspirin 

 
Table 4. Chemical shifts (ppm) of 13C-NMR of the ASA 

13C-Number Results 

C-16 155.14 

C-11 150.71 

C-1 143.30 

C-5 124.51 

C-3 123.14 

C-4 114.20 

C-2 114.02 

C-6 113.31 
C-18 11.58 

 

HUMO – LUMO Energy Level  

The energy difference between the highest occupied 
molecular orbital (HOMO) and the lowest occupied 
molecular orbital (LUMO), commonly referred to as the 
band-gap, is a crucial factor in determining the chemical 
stability of a molecule. The size of this band-gap has 
significant effects on the molecule's electrical and optical 
properties, as well as its electronic absorption spectra [43] 

The RB3LYP/ CC-pVDZ technique was used to calculate 
the HOMO and LUMO energies of the molecule in the gas 
phase, which resulted in values of (-7.153 eV) and (-1.786 
eV), respectively. The difference between these energies, 
also known as the band-gap, was (- 5.367 eV). Figure 5 
presents 3D plots of the HOMO and LUMO. Additionally, 
the Gauss Sum 3.0 software was employed to determine the 
density of states (DOS) of the compound in the gas phase, 
and the results are shown in Figure 6. 
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Fig. 5 Energy level HOMO-LUMO of Aspirin 

 

 

Fig. 6 Depicting Diagrams the density states for the Aspirin. 

 

The electrostatic surface potential (ESP) 

The electrostatic surface potential (ESP) is a visual method 
for understanding the relative polarity of compounds [44-46] 
As shown in Figure 7, the electrostatic surface potential 
(ESP) map illustrates the charge distribution of the molecule 
in a 3D representation. The surface used for this map is 
based on the constant electron density of either the highest 
occupied molecular orbital (HOMO) or the total electron 
density, which helps to identify the reactive site of the 
molecule. This is a valuable tool, as it allows for the 
visualization of molecular size, shape, and areas of 
electrostatic potential energy through color coding, thereby 
facilitating an understanding of the relationship between 
molecular structure and physical and chemical properties 
[47, 48]. The color grading used in the mapped electrostatic 
surface potential (ESP) depicts potential increases in the 
order of red, orange, yellow, green, and blue. The charge 

distributions obtained from ESP maps can be used to predict 
molecule-molecule interactions. In these maps, blue regions 
represent positive electrostatic potentials, green regions 
indicate near zero potentials, and red regions denote negative 
potentials, with the intensity inversely proportional to the 
potential energy's absolute value. Figure 7 visually 
represents the chemically active sites and relative reactivity 
of atoms. In the case of SP/MC, blue indicates the strongest 
attraction, while red denotes the strongest repulsion. Regions 
of negative value are typically associated with the lone pair 
of electronegative atoms. The distribution of 
electronegativity in the Aspirin molecule was observed 
between oxygen atoms numbered twelve and seventeen in 
Figure 7. The blue area in the Aspirin molecule was located 
between hydrogen atoms numbered eight, indicating a 
greater degree of ionization due to a wider range of 
electronegativity. Overall, the electrostatic potential map 
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surface and Millikan charge distribution on the molecule surface in Figure 8 revealed these findings. 

 

 
Fig. 7 The electrostatic surface potential (ESP) for Aspirin. 
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Fig. 8 Millikan atoms charge distribution of Aspirin. 

 

UV–VIS spectra analysis 

The analysis of Aspirin's ultraviolet spectrum has been 
studied by theoretical computation. By using the 
DFT/RB3LYP in Gaussian program by using CC-pVDZ 
Basis Set, approach, the absorption maxima (max) (nm) for 
the molecule's lower-lying singlet states have been 

computed. Figure 9 lists the predicted oscillator strength, 
excitation energies, and absorption maxima which is 
(258.513 nm), the absorbance maxima of this molecule 
correlate to the electron transition between border orbitals, 
like translation from HOMO, according to calculations of the 
molecular orbital geometry [49]. 
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Fig. 9 UV–VIS spectrum of Aspirin 

 

Study of Inhibitor Activity 

Various molecular structural factors such as HOMO and 
LUMO energy levels, energy bandgap (ΔE), χ, η, σ, ω, Pi, ε, 
and μ play a vital role in determining the electronic structure 
of a compound. The Gaussian output file is used to obtain 
these parameters including HOMO, LUMO, and other 
values. Furthermore, Koopman's theorem can also be used in 
this regard  [26, 50, 51] According to Koopman's theorem, 
the EHOMO and ELUMO values of a molecule are linked to 
its ionization energy and electron affinity values. The 
electrophilicity index (ω) is a measure of the total energy 
depletion caused by the transfer of electrons between the 
transmitter and receiver. The nucleophilicity index (ε) is a 
new identifier for chemical structures, and the equation (ΔN) 
is used to calculate the number of electrons transferred 
between the inhibitor and the metal surface. Using the 
B3LYP/cc-pVDZ method, the HOMO and LUMO energies 
of the 22 compounds in question were theoretically 
calculated and found to be -7.153 eV and -1.786 eV, 
respectively. The high HOMO energy of the molecule results 
in a greater inhibitory capacity, while the low LUMO energy 
values lead to the inhibitor producing a negative charge on 
the metal surface. As a result, the compound has the 
strongest corrosion inhibition activity, as evidenced by its 
high HOMO and low LUMO energy values [52-56]. Overall, 
the title compound has the strongest corrosion inhibition 
activity due to its high HOMO and low LUMO energy 
values. 

The Mulliken atomic charge distribution [50-52] 
Determining the adsorption sites of inhibitors is a commonly 
used method, and many researchers have suggested that the 
presence of negatively charged heteroatoms can enhance the 
potential for these atoms to adsorb onto metal surfaces 
through the donor-acceptor process [42, 57, 58]. The 
electrostatic potential map surface in Figure 8 reveals that 
approximately 25% of the atoms in the inhibitor molecule 
are negatively charged, which implies that the compound has 

robust anti-corrosive characteristics. To assess the inhibitor's 
stability, reactivity, and activity, the hardness and softness 
parameters (η and σ) should be considered. Organic 
inhibitors based on Lewis acids are typically classified as 
soft inhibitors, which means they are more reactive than hard 
inhibitors and therefore exhibit stronger anti-corrosive 
properties [59]. 

Our findings indicate that compounds with high EHOMO 
and low ΔE values have higher softness and lower hardness. 
The values of η and σ provided in Table 5 indicate that the 
chemical in question has the most effective inhibition 
activity. To assess inhibitor activity, we also considered the 
variables electronegativity (χ) and chemical potential (Pi). 
Our calculations revealed how the metal and inhibitor form a 
coordinated covalent bond. This study focused on the 
corrosion inhibition behavior of a compound used as an iron 
metal inhibitor. Experimentally, we observed that the (χ) 
value of the iron bulk metal was higher than the (χ) value for 
the inhibitor listed in Table 5, indicating that the iron metal 
could form bonds by absorbing electrons from the inhibitor 
molecule. Since the compound inhibitor has a higher (χ) 
value, it is the most effective corrosion inhibitor compared to 
the literature [60, 61]. Table 5 lists the dipole moment (μ) 
property, but its relationship with inhibitory activity has not 
been established in previous research. Some experiments 
have suggested that molecules with higher dipole moment 
values have stronger inhibitory activity, while others have 
shown that inhibitory effect decreases with lower dipole 
moment values [62, 63]. Our compound exhibits a dipole 
moment of 2.46 Debye. The effectiveness of corrosion 
inhibitors can be determined using two important measures - 
the electrophilicity index (ω) and the nucleophilicity index 
(ε). The ω value of an inhibitor molecule indicates its ability 
to receive electrons, whereas its ε value indicates its ability 
to donate electrons. An increase in the ε value corresponds to 
an increase in inhibition activity, while a decrease in the ω 
value leads to a reduction in inhibition activity [64, 65]. 
According to our findings, the ε value of our molecule has 
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increased while the ω value has decreased, indicating that 
our compound has strong inhibitory activity. The ΔN results 
from Table 5 further support this conclusion, as the molecule 

is capable of transferring additional electrons to the surface 
of iron metal, making it a highly effective inhibitor. 

 

Table 5. Calculation quantun chemical parameters for Aspirin 
Parameters Results 
Total Energy (a.u) -648.74 
µ(D) 2.46 
ELUMO (eV) -1.786 
EHOMO (eV) -7.153 
En gap (eV) -5.367 
I 7.153 
A 1.786 
ꭓ (eV) 4.47 
ɳ (eV) 2.68 
σ (eV) 2.67 
Pi (eV) - 4.47 
ω (eV) 1.67 
ɛ (eV) -11.98 
∆N -0.18 

 

Conclusion 
Gaussian 09 software was utilized to optimize the 
compound's geometry and perform theoretical FT-IR, 1H-, 
and 13CNMR spectroscopy. Additionally, Mulliken atomic 
charges, HOMO-LUMO energies, and a molecular 
electrostatic potential (MEP) map were obtained at the 
B3LYP/ccpVDZ level of theory. The calculated HOMO and 
LUMO energies (-5.367eV) suggest inhibitory activity of the 
molecule. 3D graphs of the HOMO and LUMO showed 
charge transfer from the benzene ring to the aliphatic part. 
Using the Mulliken population method, positive charge 
distributions were found on the atoms in the molecule, 
particularly the electronegative atoms, which are believed to 
significantly impact inhibitory efficacy. The MEP study 
revealed the most negative potential site on the O12, O13, 
O15, and O17 atoms, with the most positive potential around 
the hydrogen atoms. The values of ƞ, ω, σ, ε, Pi, and χ 
indicate that the title chemical is a potent inhibitor. 
Increasing ΔN is expected to enhance the corrosion effect by 
promoting better absorption on the metal surface. This 
research provides valuable insights into the design, 
synthesis, and corrosion activity of new materials, 
particularly the compound under investigation. 
Computational methods were employed to study aspirin's 
chemical properties and interactions, yielding significant 
results that enhance our understanding of the drug's 
molecular structure and behavior. The data collected from 
this study will contribute to exploring potential new 
applications of aspirin. Gaussian 09 software was utilized to 
generate the compound's optimal geometry. Theoretical FT-

IR, 1H-, and 13C-NMR spectroscopy results were presented, 
as well as Mulliken atomic charges, HOMOLUMO energies, 
and MEP map at the B3LYP/ccpVDZ level of theory. The 
HOMO and LUMO energies were determined to be -
5.367eV, indicating that the molecule has inhibitory activity. 
3D graphs of the HOMO and LUMO showed the charge 
transfer from the benzene ring to the aliphatic part. The 
Mulliken population method was used to calculate the 
charge distributions of the molecule, with positive charge 
distributed on the atoms in a molecule. Electronegative 
atoms were believed to have a significant impact on 
inhibitory efficacy when taking into consideration the atomic 
charges of a compound inhibitor. The molecular electrostatic 
potential (MEP) study revealed the most negative potential 
site to be on the O12, O13, O15 and O17, and the most 
positive potential site around the hydrogen atoms. The 
values of ƞ, ω, σ, ε, Pi and χ suggest that the title chemical 
has the strongest inhibitor. An increase in more ΔN will 
further raise the corrosion effect due to better absorption on 
the surface of the metal. This research is expected to assist in 
the design, synthesis, and corrosion activity of new 
materials, such as the compound. The chemical properties 
and interactions of aspirin have been studied using 
computational methods. The research has yielded significant 
results, offering valuable insight into the molecular structure 
and behavior of the drug. The data collected from the study 
will be utilized to expand our understanding of aspirin's 
effects and explore potential new applications. 
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