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Abstract
The crescent evolution of a global pandemic COVID-19 and its respiratory syndrome (SARS-Cov-2) has been a constant
concern (Ghosh 2021; Khan et al. 2021; Alazmi and Motwalli 2020; Vargas et al. 2020). The absence of a proven and
effective medication has compelled all the scientific community to search for a new drug. The use of known drugs is a
faster way to develop new therapies. Molecular docking is a powerful tool (Gao et al. J Mol Model 10: 44–54, 2004;
Singh et al. J Mol Model 18: 39–51, 2012; Schulz-Gasch and Stahl J Mol Model 9:47–57, 2003) to study the interaction of
potential drugs with SARS-CoV-2, Alsalme et al. (2020) and Sanders et al. (2020) spike protein as a consequence the main
goal of this article is to present the result of the study of an interaction between (R and S)-Linezolid with receptor-binding
domain (RBD) of SARS-Cov-2 spike protein complexed with human Angiostensin-converting enzyme 2 (ACE2) (6vW1
- from PDB). The Linezolid enantiomers were optimized at B3LYP/6-311++G(2d,p) level of theory. Molecular docking
of the system (S)-Linezolid· · · RBD· · · ACE2 and (R)-Linezolid· · · RBD· · · ACE2 was performed, the analysis was made
using LigPlot+ and NCIplot software packages, to understand the intermolecular interactions. The UV-Vis and ECD of the
complexes - (R and S)-Linezolid· · · RBD· · · ACE2 were performed in two layers with DFT/6-311++G(3df,2p) and DFT/6-
31G(d), respectively. The results showed that only the (S)-Linezolid had a stable interaction with −8.05 kcal.mol−1, whereas
all the R-enantiomeric configurations had positive values of binding energy. The (S)-Linezolid had the same interactions
as in the (S)-Linezolid · · · Haluarcula morismortui Ribosomal system, where it is well-known the fact that the latter has
biological activity. A specific interaction on the fluorine ring justified an attenuation on the ECD signal, in comparison
to isolated species. Therefore, some biological activity of (S)-Linezolid with SARS-CoV-2 RBD was expected, indicated
by the modification of its ECD signal and justified by a similar interaction in the S-Linezolid· · ·Haluarcula marismortui
Ribosomal system.
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Introduction

The global pandemic COVID-19 is caused by the acute
respiratory syndrome (SARS-Cov-2). Up to the present
date, March 25, 2021, the number of infected people
around the world is 124,535,520 with 2,738,876 confirmed
deaths [10]. Yet, no medical treatment is known to bring
real and effective improvement over the condition of
patients afflicted with COVID-19. However, some drugs
have shown in vitro activity against SARS-Cov-2, or some
clinical benefit in non-randomized trials till date [11].
Redemsivir (an antiviral) and Moxifloxacin (an antibiotic
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[12]) have been used for COVID-19 patients in clinical
trials or clinically in emergency conditions [13, 14],
where the first drug has been shown to be active in the
RNA-dependent RNA polymerase (RdRp) bond [15, 16].
The most used drugs to treat this disease are antivirals,
antibiotics, corticosteroids, and immunoglobulins [17, 18].
They have displayed some effectiveness in randomized
trials, but a potent drug is still nowhere in sight.

The fast development of new therapeutic drugs that can
target SARS-Cov-2 indicates that the scientific commu-
nity seeks treatment and potential cure for the COVID-19
patients. One of the drug classes that are widely used against
COVID-19 are antibiotics. The combination of methodolo-
gies based in drug design, molecular docking, and electronic
structure methods can be a helping hand in the search for
effective drugs against SARS-Cov-2 and treatment strate-
gies [19–24]. In a recent editorial published by the World
Health Organization (WHO), caution is recommended when
treating COVID-19 patients using antibiotics. At the same
editorial, an alert is raised for the adoption of an inte-
grated approach in the use of antibiotics, as for example
refraining from prescribing antibiotics for patients with a
mild to moderate COVID-19 case unless the patient has a
bacterial infection [25]. Activities that require the prescrip-
tion of antibiotics should be integrated with the pandemic
and the healthcare system. This integration is achieved
through five steps which involve the clinical competence
of the health workers that treat patients suffering from
COVID-19, as for example the identification of the signs
and symptoms associated with fungal and bacterial dis-
eases and the implementation of researches that ensure that
antibiotics prescription activities become an integral part in
the hunt for effective and safe therapies against the pan-
demic. Although the vaccine is already in development
and use in some age groups, there are treatments being
tested involving a range of drugs such as antibiotics and
antivirals. One of the mechanisms widely studied in the
invasion of the virus to the organism is the formation of
the spike protein complex of SARS-CoV-2 with the human
enzyme ACE2. The interest of this complex is in the fact
that spike protein from SARS-CoV- 2 has more affin-
ity with ACE2 than spike protein from SARS-CoV [26].
The computational approach has been extensively explored
in studies of possible drugs against infection by SARS-
CoV-2. Sagaama et al. [27] presented results of possible
drugs complexed with SARS-CoV-2 proteins using theoret-
ical level DFT and Molecular Docking as well as Jordaan
et al. [28] with results involving Simvastatin, Lovas-
tatin, Oxacilin, podophyllotoxin, gefitinib with SARS-
CoV-2 main protease. As a consequence, the main
goal of this article is to present the result of the
study of an interaction between (R and S)-Linezolid
with RBD of SARS-CoV-2 spike protein in complex

with human ACE2. Linezolid is the first agent of a
new class of antibiotics called the oxazolidinones ([29],
[30], [31]) which represent the first truly new class of
antibacterial agents to reach the marketplace in several
decades [32].

Methods

Molecular structures

Conformational analysis was computed using a relaxed
scanning of the potential energy surface (PES) for (R and S)-
Linezolid. The procedure involved a simultaneous relaxed
scanning of all five dihedral angles (Fig. 1). The calculations
were carried out at every 60o interval in the range 0–360◦
at the semiempirical method (PM6). This level was chosen
due to the very large number of PES points involved, 7776
calculations for each enantiomer.

The conformational population was calculated based on
the Boltzmann distribution (1) considering PM6 electronic
energies. To the five most stable molecular structures for
(R and S)-Linezolid, according to statistical thermodynamic
analysis, the molecular geometries were re-optimized at
B3LYP/6-311++G(2d,p) level of theory. The vibrational
frequency analyses on the same level were performed
for these compounds. The computed vibration frequencies
contained no imaginary frequencies, which indicates that
the optimized geometries are local minima at the PES.

Pi(%) = e−�Gi/RT

∑N
i=1 e−�Gi/RT

(1)

where Pi and Gi are the fractional population and Gibbs free
energy of the i-th conformer at 298.15 K of temperature and
1.00 atm of pressure.

Figure 2a represents the protein-ligand docking. In other
words, the interacting amino acids residues present in the
binding site and the ligand (S)-Linezolid. In Fig. 2b, the

Fig. 1 Dihedral angles employed at PM6 PES scan of conformation
(R and S)-Linezolid
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Fig. 2 (a) Molecular systems based on protein and ligand complex.
(b) The binding site and the (S)-Linezolid complex was defined
considering a neighborhood of 3.0 Å. In this theoretical system
ONIOM (QM:QM) calculations were employed, where the atoms at
the high level are in dark blue (ligand) and binding site represents the
outer layer

complex can be observed, considering a neighborhood of
3.0 Å obtained from the center of mass of ligand.

The molecular system, binding site and (S)-Linezolid,
was represented by two layers, described by different
computational methodologies using the ONIOM approach.
In this computational approach, the molecular system
has been represented by an inner (Linezolid ligand) and
an outer layer (Binding Site), described by different
computational methodologies (Fig. 2a and b, respectively).
In the two-layered ONIOM method, the inner layer is
termed “model” and is treated with both the low and
high levels of theory. In this manuscript, both layers
were described by DFT or TD-DFT levels of theory. The
high and lower levels were represented by the methods
DFT/6-311++G(3df,2p) and DFT/6-31G(d), respectively.
The B3LYP and PBE0 functionals were employed, which
are both hybrid exchange-correlation functionals.

Hydrogen atoms were added to fill the valences.
The positions of these atoms were optimized at
ONIOM(B3LYP:B3LYP) method, while the position of the
remaining atoms was frozen using structural parameters
taken from the docking calculation.

Electronic spectra: UV-Vis and CD

Theoretical investigations of excited states (UV-Vis and
ECD), to simulate the shape of absorption and emission
spectra, have been carried out employing TD-DFT along
the D3 version of Grimme’s dispersion with Becke-Johnson
damping [33].

The electronic spectra of all structures were obtained
using the TD-DFT or ONIOM approaches (TD-DFT:TD-
DFT). In all calculations, singlet ground states and
thirty electronic states were considered. The molecular
structures of (R and S)-Linezolid and binding site of
Ribosomal bacteria Haluarcula marismortui [34] with (S)-
Linezolid were calculated were calculated at (PBE0/6-
311++G(3df,2p)// B3LYP/6-311++G(2d,p) + GD3BJ) and
(TD-DFT (PBE0/6-311++G(3df,2p): PBE0/6-31G(d) +
GD3BJ) high levels of theory, respectively.

ECD is an extremely powerful method for exploration
of chirality and stereoselectivity of inorganic and organic
molecules and is based on differential absorption by a
chiral molecule of left and right circularly polarized light
in the UV and visible regions [35]. The simulated ECD
spectra have been obtained as the combination of the
bands computed through theoretical calculations (such as
for example TD-DFT). ECD signals for molar absorptivity
and intensity are theoretically related to �ε (2) and rotatory
strength (R0→i) quantities (3), respectively. In Eq. 2, εl and
εr are the molar absorptivity coefficients for the left and
right circularly polarized light, respectively, c is the molar
concentration and b the path length.

�ε = εl − εr

c b
(2)

The intensity of an absorption band associated with the
transition between |�0〉 and |�i〉 can be related to the
rotatory strength:

R0→i = �(μ0→i · m0→i ) (3)

where μ0→i = ∫
�∗

i (�r)μ̂�0(�r)d�r and m0→i =∫
�∗

i (�r)m̂�0(�r)d�r , i.e., the imaginary component of the
scalar product between the electric and magnetic moments.
In the case of the CD spectrum, the PBE0 functional has
produced the best result when compared to the experimental
results [35].

All calculations were performed using Gaussian program
[36].
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Molecular docking

To be able to study the protein and ligand, their structures
were needed. In the case of the ligand R and S linezolid,
their structures were built in Gaussview [37], following the
structures available in PubChem [38]. The protein structure
was obtained from the Protein Data Bank (PDB) [39]. Using
the report of Ahmed et al. [40] as support, the proteic
structure was chosen among the crystalline representations
of RBD SARS-CoV-2 spike protein with the human protein.
The PDB code for this structure is 6vw1 [41], and it
has a resolution of 2.68 Å. The docking methodology the
molecular structure of the protein is treated as rigid, while
the structures of the ligand ((R)- or (S)-Linezolid) are kept
flexible to achieve the best fit conformation (ligand-receptor
complex). In this work, the Autodock software was used to
carry out molecular docking studies [42]. The calculations
to obtain the corresponding energy values as ligand poses
are based on Monte Carlo algorithms [43].

The selection of the studied location for molecular
docking in this software is made through the box
parameters. The ones used in the present work were of
10 Å in the x, y, and z directions, with 1.0 Å spacing.
The coordinates used were −15.083 (x), −21.056 (y), and
7.75 (z). The software generates 100 structural conformers
(poses) of the ligand under study, and gives each pose a
respective energy value which is based on the equation:

�Gbinding = �Gcomplex − �Greceptor − �Ginhibitor (4)

In (4), each of the terms involves the calculation of
various energy components such as the following: van
der Waals energy, electrostauic energy, and internal plus
molecular mechanism. There are also polar and non-polar
contributions to the solvation energy, and the entropy of
the inhibitor. The results obtained through the docking were
analyzed in relation to the energy, in order to obtain the
minimum energy structure. Next, the interaction studies of
the ligand in the proteins were done with the Discovery
Studio Visualizer 2019 (DS)[44] and LigPlot+ software
programs [45].

Non-covalent interactions

The non-convalent interactions (NCI) between the ligands
and proteins were investigated using the NCIPLOT software
[46]. The method is based on the analysis of ρ(r), the
electron densities, and s(ρ), the reduced density gradient
(RDG). The 2D graph of ρ(r) versus s(ρ) between two
interacting molecules shows density critical points that are
absent when there is no interaction between them. In these
critical points, the Laplacian of ρ(r) dominates so the RDG
tends to zero. Contreras-Garcı́a et al [47] The strategy is
to search for these critical points and build the volumes

of non-covalent interactions. The differentiation between
attractive and repulsive interactions is made by the sign
of the second eigenvalue of the electron density Hessian
λ. For attractive interactions as hydrogen bonds, the sign
of λ2 is negative while for repulsive interactions as steric
crowding, the sign of λ2 is positive. Weak interactions have
a density overlap close to zero, so λ2 is approximately
zero, which is the case for van der Waals interactions and
weak repulsive interactions. The interactions were analyzed
with s = 0.4 au and either applying two color range, one
of −0.01 to 0.01, indicating attractive (blue) and repulsive
(red) interactions only, or applying a color range of −4.00 to
4.00, indicating attractive (blue), repulsive (red), and weak
(green) interactions.

Results and discussion

Molecular structures

The Gibbs free energies for stable conformers obtained from
conformational analyses are listed at Table 1.

Electronic spectra: UV-Vis and CD

The UV-Vis and CD electronic spectra of the molecular
systems, (R and S)-Linezolid and both binding site with (S)-
Linezolid, are given in Fig. 3a and b, respectively. In the
case of the UV-Vis spectrum of the Linezolid, we observe
two characteristic transitions: one due to the lone-pair of
the nitrogen atom (in the acyl-amino methyl group) at ≈

Table 1 Energies (in hartree) of the five most stable molecular
structures for (R and R)-Linezolid and Boltzmann population (%)

Enantiomers EE(a) TMG (b) GFE (c) %

R(1) –1185.90268 0.30246 –1185.60022 0.15

R(2) –1185.90689 0.30376 –1185.60313 3.19

R(3) –1185.90507 0.30120 –1185.60387 6.99

R(4) –1185.90511 0.30006 –1185.60505 24.38

R(5) –1185.90897 0.30299 –1185.60598 65.29

S(1) –1185.89829 0.30661 –1185.59168 0.01

S(2) –1185.90543 0.30453 –1185.60090 0.08

S(3) –1185.90500 0.30091 –1185.60409 2.44

S(4) –1185.90864 0.30192 –1185.60672 39.55

S(5) –1185.90859 0.30151 –1185.60708 57.92

aElectronic Energy calculated at PBE0/6-311++G(3df,2p)// B3LYP/6-
311++G(2d,p)
bThermal correction to Gibbs Free Energy obtained at B3LYP/6-
311++G(2d,p)
cSum of electronic and thermal free energies, using 298.15 K and
1.00 atm
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Fig. 3 Theoretical electronic
spectra of the molecular systems
(R and S)-Linezolid and both
binding site containing
(S)-Linezolid
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260 nm and the other due to the carbon chain located
at ≈ 180 nm. The first electronic transition (n → π )
present in the isolated ligand disappears in the protein-
ligand system, due to the interaction between the residues
HIS34 and GLU37 and the oxazolidone. The LUMO of
the Linezolid is on the oxazolidinone moiety, as shown
previously, so the interaction between it and the amino acids
makes these orbitals less available for the excitation. This
happens possibly via donation electron density from the
residues to the to the oxazolidinone.

The electronic transitions located at a wavelength ≈
260 nm, observed in the (R and S)-Linezolid, are associated
with the HOMO molecular orbital located at the nitrogen
atom (in acyl-amino methyl group) and the LUMO and

LUMO+1 orbitals distributed through the aromatic chain, as
can be seen in Fig. 4a - c, respectively.

Linezolid is a chiral object due to its molecular structure.
The chiral environment is well expressed in two portions of
the molecule: in C∗5-(R or S)- configuration and in N∗ atom
localized on the acyl-amino-methyl group. The ECD signal
associated with C∗ appears at ≈ 180 nm, while the one due
to the N∗ appears at ≈ 260 nm. We can observe in Fig. 3b the
behavior of the ECD considering these chiral environments.
The Cotton effects found for such compounds are well
pronounced. In the complex (binding site containing S-
Linezolid) the interaction between the oxazolidinone and
amino acid residues HIS34 and GLU37 attenuates the ECD
signal, similarly as it was seen for the UV-Vis analysis.
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Fig. 4 Electronic transitions
associated at molecular orbitals:
(a) HOMO localized at the
nitrogen atom (in acyl-amino
methyl group), and (b) LUMO
and (c) LUMO+1 distributed in
the aromatic chain, n → π and
n → π∗, respectively

In the isolated ligand, the maximum absorption due to the
C∗5-(S)- configuration is at 189 nm, but in the complex it is
present at a longer wavelength, 192 nm. This bathochromic
shift occurs because of a change in the environmental
condition, that is, the binding site is a polar environment.

Molecular docking

In the (R)-Linezolid with RBD SARS-CoV-2 spike protein
with the human protein ACE2 (6vW1 - PDB), molecular
docking all configurations resulted in a positive interaction
energy. The most stable configuration produced a binding
energy of +69,6 kcal.mol−1. Therefore, the (R)-Linezolid
did not displayed high affinity in the protein region.
The (S)-Linezolid structure, however, produced a very
different result than the ones from the (R)-Linezolid. In the
same region, the (S)-Linezolid resulted in a stabilization
energy of −8.05 kcal.mol−1. In general, the S structure
gave a number of conformational structures and sites that
provided low energy. Figure 5 presents the interaction
of Linezolid enantiomers with RBD SARS-CoV-2 spike
protein complexed with human ACE2. The relation of
configuration and their energy bindings is found on Fig. S1
in the Supporting Material.

As can be noticed from Fig. 5, the most stable locations
for the (S)-Linezolid and the (R)-Linezolid are in the same

region, which is formed by the docking cavity distant
approximately 7.68 Å. All other possible positions resulted
in higher energy values However, the S structure is stable
and has a negative energy value for the interaction with
the protein, while the R structure energy is extremely
positive. This is why we believe that (S)-Linezolid provides
a biological activity and the (R)-Linezolid does not provide
this property. As it is well-known, the (R)-enantiomers
of all oxazolidinones are devoid of antibiotics properties.
Brickner [48] Haluarcula marismortui Ribosomal· · · (S)-
Linezolid system is stable and has biological activity.
Ippolito et al. [34] The results obtained on the DS software
show that there are three hydrogen bond interactions
between the (S)-Linezolid and the LYS403, TYR453,
and SER494 SARS-CoV-2 amino acids (Fig. S2 in the
Supporting Material). This interactions have a distance of
2.57 Å, 2.70 Å and 1.94 Å, respectively. At the same
time, eight hydrophobic can be seen. From these, two
from the GLU37, from the human protein, and one from
TYR495, from SARS-CoV-2, are of the type σ − σ .
There is also an interaction of the type π − σ with
the amino acid GLU37 and two interactions of the type
π − π with HIS34, both residues being from the human
protein.

The results from LigPlot+ software are presented in
Fig. 6. It can be noticed that the hydrogen bond interactions

Fig. 5 The molecular docking
(PDB:6vw1) representation of
the most stable interaction
locations between (R) and
(S)-Linezolid with SARS-CoV-2
RBD spike protein, from
molecular docking
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Fig. 6 Representation of
interaction sites of
(S)-Linezolid· · ·H. marismortui
Ribosomal (a) and
(S)-Linezolid· · · RBD· · · ACE2
(b)
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are the same as the ones obtained from the DS software
analysis, namely three hydrogen bonds with residues LYS
403, TYR453, and SER494. The only difference is that the
distance from the ligand to the residue SER494 that went
from 1.94 Å (DS) to 2.60 Å. In the case of the hydrophobic
interactions, the analysis shows that there are thirteen
of them, nine being from the human protein structure
(ASN33, HIS34, GLU37, ASP38, LYS353, GLN388,
PRO389, PHE390, and ARG393) and four being from the

SARS-CoV-2 RBD spike protein (6vW1 - PDB) structure
(GLN493, TYR495, GLY496, and TYR505). For the (R)-
Linezolid LigPlot+, Fig. S3, none of the hydrogen bonds
present between the S enantiomer and both the protein spike
of Sars-Cov-2 RBD spike protein (6vW1 - PDB) and H.
marismortui Ribosomal protein, are present. There was a
hydrogen bond interaction between the O atom of the C-
5-acyl-amino-methyl moiety and GLN76 residue, with a
distance of 2.93Å.

Fig. 7 Representation of the
interaction surface between (a)
(S)-Linezolid with H.
marismortui Ribosomal and (b)
SARS-CoV-2 RBD spike
protein structure. The isovalue
was 0.4 au with a color range of
−0.01 to 0.01, so blue represents
an attractive interaction and red
represents a repulsive one
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Non-covalent interactions

The ability of (S)-Linezolid to favorably interact
with the SARS-CoV-2 spike protein ((S)-
Linezolid· · · RBD· · · ACE2) can be justified by similar
interactions seen of the first with Haluarcula marismortui,
a bacteria, Ribosomal unit ((S)-Linezolid· · · Ribosomal),
as show on Fig. 6. Three hydrogen interactions could be
seen in both the Haluarcula morismortui Ribosomal and
RBD· · · ACE2 complex. The first interaction is of the N
atom in C-5-acyl-amino-methyl group on (S)-Linezolid,
which has an interaction with Ribosomal close to 2.85 Å.
The same N atom presents an interaction close to 2.85 Å
with the Ser494 amino acid of SARS-CoV-2. The second

interaction was from the oxygen atom of oxazolidone,
which had a distance of 3.3 Å with the Ribosomal and
2.7 Å with the Tyr453 amino acid of SARS-CoV-2.
The third interaction was from the Florine atom of (S)-
Linezolid, which had a distance of 3.21 Å from the
Ribosomal and 2.57 Å to Lys403 amino acid fo SARS-
CoV-2. The (S)-Linezolid· · · RBD· · · ACE2 has a shorter
interaction distance than (S)-Linezolid· · ·Haluarcula
morismortui Ribosomal, suggesting that the
interactions with SARS-CoV-2 protein are
stable.

All interactions between (S)-Linezolid· · · Ribosomal and
(S)-Linezolid· · · RBD · · · ACE2 are easy to see by attractive
and negative surface interaction by NCIplot, Fig. 7.

Fig. 8 Non-covalent interactions
for the (R)-Linezolid (a) and
(S)-Linezolid (b) molecule and
SARS-CoV-2 spike protein
(6vW1 - PDB). The isovalue
was 0.4 au with a color range of
−4.00 to 4.00, representing
attractive, weak and repulsive
interactions by the blue, green
and red colors respectively
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The interaction perpendicular to the aryl ring of
the Oxazolidone group with HIS-34 of SARS-CoV-2 is
highlighted, shown on Fig. 7b. This interactions takes place
with the lumo orbitals (Fig.4b), and it is responsible for the
attenuation of the UV-Vis signal show on Fig. 3b.

In the NCI calculation for the enantiomer (R)-Linezolid,
very strong repulsive interactions can be clearly seen,
Fig. 8a, as red volumes around the molecule. These strong
repulsive interactions, arising from the steric crowding,
are evidence for the reason why the R enantiomer does
not interact favorably with the protein. The most strong
repulsive interactions are found for the LYS 31, PHE
456, PRO 491, and TYR 489 residues, and all these
residues are interacting with the oxazolidinone, aryl and
morpholine moieties of the molecule. There are also
attractive interactions noticed with the PHE 490, LEU 455,
LEU 79, and GLN 76 residues, which interact with the
same moieties as the repulsive interactions. Of the attractive
interactions seen on the S enantiomer, none are present
for the R enantiomer. The C-5-acyl-amino-methyl N atom
has only weak van der Waals interactions with the PHE
28 residue ring, the O atom of the oxazolidone moiety has
no interactions whatsoever and the fluorine atom shows
a small interaction with a non acidic hydrogen of LYS31
residue.

On the other hand, the NCI results for the enantiomer (S)-
Linezolid, Fig. 8b, show no strong repulsive interactions.
Most interactions are of the weak van der Waals type, but
there are stronger interactions with the residues ASP 38 and
SER 494, and attractive interactions with the residues LYS
403, PRO 389, and HIS 34. The residue ASP 38 interacts
with one of the Carbons of the acetamide moiety, while the
residue SER 494 has a hydrogen bond type interaction with
the hydrogen bonded to the nitrogen of the acetamide group.
Also, the hydrogen atoms bonded to the terminal amino part
of the residue LYS 403 interact with the fluoro atom of
the ligand. The other attractive interactions are made with
both sides of the rings of the ligand molecule as previously
shown.

Conclusion

Molecular docking of the system (S)-Linezolid
· · · RBD· · · ACE2 and (R)-Linezolid · · · RBD· · · ACE2
were performed, showing that only the (S)-Linesolid com-
plexes are stable. The stability was indicated by a binding
interaction of −8.05 kcal.mol−1 to (S)-Linizolid SARS-
CoV-2 protein interaction compared to +69.6 kcal.mol−1 for
the more stable conformation of (R)-Linezolid with SARS-
Cov-2 protein. Molecular interactions of (S)-Linezolid with
SARS-CoV-2 spike protein were analysed by non-convalent
interactions, and it was able to show attractive, weak

van der Waals and repulsive interactions and the general
strength of these forces. The (S)-Linezolid has an inter-
action between the Fluorine and HIS-34 of SARS-CoV-2
protein that is perpendicular to the Oxazolidone ring. Such
interactions influence the UV-Vis signal, and it is attenuated
in comparison to the isolated species. Interactions of (S))-
Linezolid with SARS-CoV-2 spike protein were compare
with a well-known system of (S))-Linezolid complexed
with H. marismortui ribosome, and the similar interactions
presented on both of them suggest the stability and possible
activity of (S)-Linezolid on SARS-CoV-2 protein.
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