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Abstract

Coronaviruses (CoVs) such as α-CoVs, β-CoVs, and COVID-
19 are a wide group of viruses that include viruses that can 
cause a group of disorders in humans, ranging from a com-
mon cold to severe acute respiratory syndrome. Given the 
diffculties the world is experiencing in the face of the Coro-
navirus, which has spread from China, everyone is trying to 
find an antibiotic and reduce its spread, but to the extent 
that there is no effective vaccine. Crystals have widely em-
ployed to increase medication properties. Using density 
functional theory, we investigate the structural properties 
of a novel crystal, i.e., C12H12Cl12O12 as a promising antibiotic 
to destroy Coronavirus. Using AIMD calculations, we show 
that this compound is dynamically stable. We believe that 
this new crystal can kill one of the membranes present in 
the COVID-19 in the first stage. This allows entering the rest 
of the crystal components and destroying the ribose of this 
pandemic as the second stage.

Introduction

In the final months of 2019 [1,2], a deadly virus was discov-
ered in Wuhan, Hubei Province, China. The World Health Orga-
nization (WHO) has called it the Coronavirus (COVID-19), due 
to the symptoms that appear in people with it. The virus might 
be bat origin [3], and the transmission of the virus might be 
linked to a seafood market [4,5]. The current reference name 
for the virus is severe acute respiratory syndrome Coronavirus 2 
(SARS-CoV-2) [6,7]. Through deep studied, we have noticed that 
COVID-19 never reproduces outside the body (unlike the germs 
that reproduce outside the body). Nevertheless, it remains sus-
ceptible to infection. In order to proliferate, it must enter into 

a cell (each virus loves a type of cell), and the COVID-19 is spe-
cialized in the cells of the lungs, so its only goal is to enter the 
cells of the lungs. Therefore, the first thing that comes through 
inhalation from the injured spray is and settles in the throat as a 
first station, here the body tries to prevent it from entering the 
respiratory system, and takes it to the digestive system to get rid 
of it in the stomach, but the virus tries to hold onto the throat 
which leads to a dry throat. Here we have to drink a lot of water 
and liquid to take the virus to the stomach and dispose of it. 
But this is not enough, especially for those with weak immunity, 
such as the elderly. Note that the COVID-19 driving the current 
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pandemic can survive on plastic and stainless steel surfaces for 
several days. Many types of research have been published ex-
amining the epidemiology, causes, clinical manifestation and 
diagnosis, and prevention and control of the novel CoVs (i.e., 
COVID-19). For instance, Prof. Yong-Zhen Zhang et al. [6] have 
studied the first genome of COVID-19, on 10 January 2020. 
Many studies give further insight into the person-to-person 
transmission [8-12]. Also, Sasmita et al. [13] have investigated 
the epidemiology, causes, clinical manifestation and diagnosis, 
prevention and control of coronavirus disease (COVID-19) dur-
ing the early outbreak period. Koo et al. [14] have studied the 
interventions to mitigate early spread of SARS-CoV-2 in Singa-
pore. COVID-19 has spread to several other countries around 
the world, e.g., European countries such as Italy, Germany, and 
Spain. Many of the dead and infected by this virus in Italy, the au-
thorities concerned no longer want to count the dead, perhaps 
until at least a little morale remains for the Italian people. This 
pandemic has become worse also in Iran, thousands of dead, 
and large numbers infected. This virus brought terror and fear 
into people, e.g., in Tunisia, we witnessed a great fear among 
the general population, with the increasing number of infected 
and deaths. Furthermore, Thousands of dead and infected in 
the united states of america. However, since late June 2020, 
the number of deaths has decreased. A second wave of the vi-
rus is expected in the fall of 2020. This prompted us to think 
well about finding a counter to get out of this catastrophe and 
eradicate this pandemic. In fact, there are many antidotes to kill 
various types of CoVs such as C9H12N2O6 Uridine [15], C8H12N4O5 
Ribavirin [16], 2,4,6-TRIS-[(3,3-DINITRO)-1-AZETIDINYL]-1,3,5-
TRIAZINE (C12H12N12O12) [17], and other [17]. However, these 
antagonists did not result in eliminating this pandemic and 
could not reduce it. Therefore, it is urgent to develop and find 
new material to reduce the seriousness of this pandemic that 
afflicts mankind. In this present work, we study the structural 
properties of a novel material, i.e., C12H12Cl12O12 crystal, which 
can kill the COVID-19. We think that the presence of Cl atom 
in this compound can destroy the COVID-19 membranes. The 
present paper is organized as follows: In Sec. 2 we present our 
computational details. We discuss our results in Sec. 3, and we 
conclude in Sec. 4.

Methods

We have performed Density Functional Theory (DFT) [18] 
calculations with the Projector-Augmented Wave (PAW) [19] 
scheme as implemented in the Vienna Ab-initio Simulation Pack-
age (VASP) [20] code. Exchange and correlation were approxi-
mated using the generalized gradient approximation (GGA) of 
Perdew-Burke-Ernzerhof (PBE) [21] with a plane wave cutoff of 
500 eV and a 12 12 12 k-point mesh for structures. The atomic 
positions were relaxed until the change in total energy was less 
than 10 6 eV and the force on each atom less than 5x103 eV/A.

Results

The goal of the virus is to enter a cell to multiply in it because 
the virus is not a living being, because it lacks two elements 
of life. As mentioned in Refs. [22,23], CoV does not consist of 
cells, but it is DNA and RNA covered with a protein membrane. 
Indeed, the coronaviral genome encodes four major structural 
proteins: The spike (S) protein, nucleocapsid (N) protein, mem-
brane (M) protein, and the envelope (E) protein, all of which 
are required to offer a structurally complete viral particle [24]. 
Besides, RNA is a linear polymer made up of a sequence of nu-
cleotides. Each nucleotide contains a phosphate group, a sugar 
(ribose) and a nucleic base, or a nitrogenous base. Note that the 

main part of the RNA is ribose. To eradicate this pandemic, it is 
necessary to kill the ribose, which is the primary nucleus in it. 
Otherwise, this virus will return to life because it can with great 
ability to recover its current components in a form it manages.

In Figure 1, we show the ribose part, which is present in all 
virus, e.g., Coronaviruses, which are enveloped viruses with a 
positive sense, single-stranded RNA genome. We also see the ri-
bose formula is very strong. The bond between the atoms of this 
body is very strong, especially between carbon (C) and hydro-
gen (H) atoms, but this body can be destroyed. Note that CoVs 
have the largest genomes for RNA viruses (where the genome 
sizes ranging from 26 to 32 kilobases (kb) in length) [25]. The 
eradicate the CoV requires two stages, the first is the destruc-
tion of the virus membrane, which is a protein, which allows 
antidote to enter for destroying the ribose as the second stage. 
And thus the virus is completely eradicated. Before using our 
suggestion, we advise employing the C12H12N12O12 crystal as a 
first stage. Note that the C12H12N12O12 crystal is a fragment of the 
family of composites known as pyrimidine nucleosides. In this 
direction, we show the geometric structure of this compound in 
different directions in Figure 2. As mentioned before in Ref. [15], 
the C12H12N12O12 crystal contains by two molecules in the asym-
metric unit. The carbon atoms are shown in brown, the nitrogen 
atoms in gray, the oxygen atoms in red, and the hydrogen atoms 
in pink. Our GGA calculations show that the structure has not 
changed before and after relaxation. We found that the nitro-
gen (N) atoms interact well with carbon and hydrogen atoms, 
which make up a protein (O=C-N-H) later with oxygen (O) at-
oms. At the edge of the C12H12N12O12 structure, there are only 
the oxygen atoms. Thus, when using this crystal, the O atoms, 
that will first interact with the virus membranes (i.e, S-protein, 
N-protein, M-protein, and the E-protein). Here, we assume that 
the oxygen atoms are not able to interact positively with the 
virus membrane (consisting of protein) because they made of 
protein with other atoms in the crystal. Thus this structure will 
serve as food for the COVID-19 membranes. Because of the in-
effectiveness of the C12H12N12O12 crystal. We suggested changing 
nitrogen atoms with chlorine (Cl) atoms to get rid of the protein 
present in the previous structure. The geometric structure of 
C12H12Cl12O12 crystal in different directions is illustrated in Figure 
3, which their structure belong to the monoclinic space group 
P21. Note that the carbon atoms are shown in brown, the chlo-
rine atoms in green, the oxygen atoms in red, and the hydrogen 
atoms in pink. Upon relaxation by GGA-PBE functional, the C-C, 
Cl-H, O-H, C-O, and Cl-C bond lengths of C12H12Cl12O12 are 1.52, 
1.35, 1.37, 1.22, and 2.52 A. Furthermore, the Cl-C-O, C-C-O, 
and Cl-H-O bond angles are 106.44, 111.45, and 180. After re-
laxation, we found that the chlorine atoms destroyed the basic 
structure, at the same time creating a new crystal (As seen in 
Figure 3). In this structure, we see that some of the Cl atoms in-
teract perfectly with a strong bond with the H atoms surround-
ing the Cl-C-O-H bond length, which is what we want. We think 
that the ClH molecules in the vicinity of the Cl-C-O-H structure 
will interact with the protein on the surface of the Coronavirus. 
The ClH molecule will attracts with the protein (S, M, and E) 
atoms. Upon reaction, the ClH molecules will attract the virus 
protein to the top and thus get rid of it. If the mist succeeds 
in opening the membrane, which we believe will happen. The 
crystal will fully enter at the virus and will also destroy the ri-
bose for this epidemic. As Ribavirin, the C12H12Cl12O12 crystal is 
a water-soluble broad-spectrum antiviral. We have also per-
formed ab-initio molecular dynamics calculations (AIMD) using 
time steps of 10-15 seconds at a temperature of 300 K to further 
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confirm the stability of this crystal, i.e., C12H12Cl12O12. In these 
calculations, we have used a 3 X 3 X 3 supercell to permit mu-
tilation which isn’t conceivable in the crude cell. After calcula-
tions, we obtained the geometry is not destroyed, confirming 
the dynamical stability of this compound.

Figure 1: Top and side views of ribose. The carbon atoms are 
shown in brown, the oxygen atoms in red, and the hydrogen 
atoms in pink. 

Figure 2: The geometric structure of the C12H12N12O12 crystal in 
dierent directions.

Figure 3: The geometric structure of the C12H12Cl12O12 crys-
tal in dierent directions before and after relaxation.

Conclusion

In summary, we suggested a novel crystal, which is C12H12-
Cl12O12, to destroy the COVID-2019, since the crystals have 
widely employed to increase medication properties. We have 
studied their structural properties, using GGA functional. We 
have shown that this compound is dynamically stable. We be-
lieve that this crystal is a water-soluble broad-spectrum antivi-
ral. We hope that researchers can make this crystal despite its 
diffculty and thus try it on clinical cases. We also hope that this 
antagonist will succeed in order to reduce the risk of this virus, 
which seeks to destroy the world. Everyone should be careful 
because the virus enters by inhalation or mouth and stops at 
the throat. Where the body is trying to take it to the digestive 
system. While the virus tries to stick to the throat and cause 
a drought. Which requires drinking warm water frequently be-
cause it helps the body.

Acknowledgement

This work was performed using HPC resources from GENCI-
CCRT/CINES (Grant No.x2018-085106). Part of this work was 
supported by Agence Nationale de la Recherche under Grant 
No. ANR-15-CE29-0003-01.

References

1. CDC. Novel coronavirus, Wuhan, China. 2020.

2. WHO. Novel Coronavirus-China.2020.

3. Zhou P, Yang XL, Wang XG, Hu B, Zhang L, et al. A pneumonia 
outbreak associated with a new coronavirus of probable bat ori-
gin. Nature. 2020; 579: 7798.

4. Li Q, Guan X, Wu P, Wang X, Zhou L, et al. Early Transmission 
Dynamics in Wuhan, China, of Novel Coronavirus-Infected Pneu-
monia. N Engl J Med. 2020; 382: 1199-1207.

5. Huang C, Wang Y, Li X, Ren L, Zhao J, et al. Clinical features of 
patients infected with 2019 novel coronavirus in Wuhan, China. 
Lancet. 2020; 395: 497-506.

6. Virological. Novel 2019 Coronavirus Genome. 2020.

7. Fehr AR, Channappanavar R, Perlman S. Middle East Respiratory 
Syndrome: Emergence of a Pathogenic Human Coronavirus. 
Annu Rev Med. 2017; 68: 3873-99.

8. Chan J, Yuan S, Kok K, Chu H, Yang J, et al. A familial cluster of 
pneumonia associated with the 2019 novel coronavirus indicat-
ing person-to-person transmission: a study of a family cluster. 
Lancet. 2020; 395: 514-523.

9. Phan L, Nguyen T, Luong Q, Thinh VN, Hieu T. Importation and 
Human-to-Human Transmission of a Novel Coronavirus in Viet-
nam. N Engl J Med. 2020; 382: 872-874.

10. Chen N, Zhou M, Dong X, Qu J, Gong F, et al. Epidemiological 
and clinical characteristics of 99 cases of 2019 novel coronavirus 
pneumonia in Wuhan, China: a descriptive study. Lancet 2020; 
395: 507-513.

11. WHO. Statement on the meeting of the International Health 
Regulations. Emergency Committee regarding the outbreak of 
novel coronavirus (2019-nCoV).



12. Park SW, Bolker BM, Champredon D, Earn DJD, Li M, et al. Recon-
ciling early-outbreak estimates of the basic reproductive num-
ber and its uncertainty: framework and applications to the novel 
coronavirus (SARS-CoV-2) outbreak. medRxiv. 2020 

13. Adhikari SP, Meng S, Wu Y, Mao Y, Ye R, et al. Epidemiology, 
causes, clinical manifestation and diagnosis, prevention and 
control of coronavirus disease (COVID-19) during the early out-
break period: A scoping review. Infectious Diseases of Poverty. 
2020; 9: 29.

14. Koo J, Cook A, Park M, Sun Y, Sun H, et al. Interventions to miti-
gate early spread of SARS-CoV-2 in Singapore: A modelling study. 
The Lancet Infectious Diseases. 2020; 20: 678-688.

15. Edward A, Green RD, Rosenstein R, Shiono, Abraham DJ, et al. 
Bibliography of Crystal Structures of Carbohydrates, Nucleo-
sides, and Nucleotides. Acta Cryst. 1975: 102.

16. Chen J, Li S, Lu T. Modulating the local coordination environment 
of single-atom catalysts for enhanced catalytic performance. 
Cryst Growth. 2014; 14: 12.

17. Micheal A, Johnson MC, Chavez DE. Journal of Energetic Materi-
als.1999; 17: 233-252.

18. Hohenberg P, Kohn W. Inhomogeneous Electron Gas. Phys Rev. 
1964; 136: B864.

19. Kresse G, Hafner J. Structure, Melting and Transport Properties 
of Binary Liquid Pd-Si Metal Alloys: Molecular Dynamics Simula-
tions. Phys Rev. 1993; 47: 558.

4

MedDocs Publishers

Journal of Nanomedicine

20. Kresse G, Joubert D. From ultrasoft pseudopotentials to the pro-
jector augmented-wave method. Phys Rev.1999; 59: 1758.

21. Perdew JP, Burke K, Ernzerhof M. Generalized Gradient Approxi-
mation Made Simple. Phys Rev Lett. 1996; 77: 3865.

22. Navas S, Weiss SR. Murine coronavirus-induced hepatitis: JHM 
genetic background. Journal of Virology. 2003; 77: 4972-4978.

23. Drosten C, Gunthe S, Preiser W, Werf SV, Brodt HR, et al. Iden-
tification of a novel coronavirus in patients with severe acute 
respiratory syndrome. N Engl J Med. 2003; 348: 1967-1976.

24. Mortola E, Roy P. Efficient assembly and release of SARS coro-
navirus-like particles by a heterologous expression system. FEBS 
Lett. 2004; 576: 174-178.

25. Bonilla PJ, Gorbalenya AE, Weiss SR. Mouse Hepatitis Virus Rep-
licase Proteins. Virology. 1994; 198: 736-740.


