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Compounds (Kcal/mo Interacting residues (H-bonds) Bond lengths
ns ) H-bonds
)
-4.46 541.0 4 Glul66, Thr190, Arg188 3.19, 2.64, 3.23, 2.77
CsH4CINSO, 0
-4.69 367.3 4 Glul66, Thr190, Arg188 3.23,2.61, 3.26, 2.75
6LU7 C5H4BFN3OZ 1
ozt 150 BiNy/CHiCINSO, 398 121 4 Glu166, Thr190, Arg188 2.69, 2.66,3.02, 2.14
(5,9 gib BuNp CsHaBrN;O, 423 112 4 Glu166, Thr190, Arg188 2.66,2.67,3.22, 2.96
544.0
CsHaCINO, -4.70 3 Glu166, Thr190, GIn192 2.68,2.84,2.91
3
233.8 Ser121, GIn19, GIn69, 3.12,3.28,2.93, 2.91,
-4.95 5
_ SR82 GsHaBrNSO; 4 Met17,Gly71 3.05
Al
. BiN/CsHiCIN;O,  -2.84  8.25 3 Thr190, GIn192, Met165 2.49,3.11,3.26
BuN1/GHaBINsO 95 689 3 Thr190, GIn192, Met165 22.49,3.11,3.23
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Study of the adsorption of favipiravir derivatives on B12N12
nanocavities for the treatment of COVID-19 using DFT, QTAIM,
and docking studies

Mohammad Taghi Baei"

Department of Chemistry, Azadshahr Branch, Islamic Azad University, Azadshahr, Golestan,
Iran

ﬁBSTRACT \

In this study, the interaction of favipiravir derivatives including 6-chloro-3-hydroxy-pyrazine-

2-carboxamide and 6-bromo-3-hydroxy-pyrazine-2-carboxamide with B12N12 nanocages as a
potential option for the treatment of COVID-19 disease was investigated by the computational
method PBEOQ-D3/6-31+G** in both gas and aqueous phases. The results showed that the
interaction of those derivatives on the B12N12 nanocages was significant and led to the
formation of a relatively strong covalent bond between the boron atom of the nanocages and
the nitrogen atom of those derivatives. The adsorption energy values for the
B12N12/C5HACIN302 complex were calculated to be -21.419 and -24.524 kcal/mol and for
the B12N12/C5H4BrN302 complex to be -23.552 and -26.753 kcal/mol in the gas and
aqueous phases, respectively. Vibrational frequency analyses showed that the complexes
formed were structurally stable and the reactions were accompanied by negative enthalpy and
free energy values. The adsorption energy values, polarity change, and solvation energy (Esol)
in these complexes indicate that the B12N12 nanocage can act as a suitable nanocarrier for
these molecules. The active sites of those compounds were investigated by molecular
electrostatic potential (MEP) analysis. The significant decrease in the energy gap of those
complexes after interaction indicated the high sensitivity of B12N12 nanocage in the detection

of those derivatives. In the evaluation of those complexes, an increase in softness and

chemical potential and a decrease in chemical hardness were observed, indicating high

szl 1SC reactivity and low stability of the complexes. The UV-Vis spectrum also showed changes

‘“95 : indicating an increase in the absorption wavelength. Finally, the antiviral activity of those
o)l 2!

derivatives and their complexes towards the main COVID-19 protease (6LU7 and PDB ID:
5R82) was investigated. The results showed that the B12N12/C5H4BrN302 complex has the
ability to bind to the active site of the 6LU7 receptor, which could indicate the potential of this

A L1 complex as an antiviral drug for the treatment of COVID-19.

AQ Keywords: Adsorption, COVID-19, B12N12 nanocage, Docking, DFT
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