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ABSTRACT
There is no doubt that the year 2020 remains an unforgettable era for all inhabitants of the earth due to the 
terrible Covid-19 outbreak and its consequences; this epidemic hasconfused scientists as they could not confront 
the challenge of its intelligence and decipher its code, especially within the cellwhich makes it a favorite space for its 
reproduction. In this paper, a design of drugs hasbeen proposed to improve the therapeutic effects of antiviral drugs, 
such as reducing drug resistance anddrug toxicityas well assolubility at room temperature.On the other hand,we have 
evaluated the therapeutic efficacy in the virology of the synthesized molecules, called Bat molecules, and compared 
it to that ofchloroquine.
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CASE REPORT

Chloroquine and its derivatives wereapproved in the late 1940s to 
treat malaria. Hydroxychloroquine, a derivative of chloroquine, 
is often used to treat rheumatoid arthritis and lupus [1]. Some 
doctors recommend the use ofthese drugs in a hope to reducethe 
duration of Covid-19 in their patients [2]. New results may create 
the hopethat the antimalarial drug can be used in thefight against 
coronavirus [3]. The undesirable effects of chloroquine are, how-
ever, numerous.Hence, somedistrust amongcertain doctors and 
scientists is created regarding its massive delivery to the patients 
suffering from Covid-19 before the end of the discovery test. The 
main side effects include: [4]:

• Digestive disorders with the following symptoms: nausea, vom-
iting, and diarrhea [5].

• Allergic reactions [6].

• Insomnia, depression, agitation, anxiety, aggression, sleep dis-
order, confusion, hallucination [2].

• Vision problems with blurred vision; also, rare cases of reti-
nopathies linked to the molecular accumulation [3].

• Local pain, resembling burns, tingling, or electric shocks inthe 
hands and feet [7].

• Hypoglycemia (hence,the probabilityof rigor in diabetic pa-

tients) [8].

• Hepatobiliary disorders: hepatitis occurring in particular in 
patients with late skin porphyria [9].The data described in this 
paper is intended to providea new method for the synthesis of 
new antiviral molecules, called Bat molecules, especially for coro-
navirus (COVID-19), and to compare its features to the chemi-
cal, physical and biological properties of chloroquine molecule 
[10]. The bat molecules could overcome drug resistance,thereby 
suggestingthat the mechanism or phenomenonresponsible for 
resistance is highly selective and structurally specific. The anti-
coronavirus activity of the Bat molecule-resistant viral strains 
could only be due to a specific difference in the interaction with 
the resistance mechanisms of the virus.

EXPERIMENTAL DETAILS

Materials and methods

Potassium hydroxide (KOH), sodium hydroxide (NaOH), sodium 
carbonate (Na2CO3), potassium bicarbonate (KHCO3),nitric 
acid (HNO3), urea, orcinol, ethylene glycol, ethanol, hydrochlo-
ric acid (HCl) and potassium carbonate(K2CO3) wereall pur-
chasedfrom SigmaAldrich.Prior to use, the materials were dried 
under vacuumat100°Cfor 2 minutes toremove residualwater-
inthecrystals [11].The morphology and molecular structure of the 
samples were analyzed by using an X-ray fluorescence (XRF, Phil-
ips 1404 wavelength dispersive spectrometer) as well asaproton 
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nuclear magnetic resonance)1HNMR). 1HNMR spectra wereob-
tained by applying a 300 MHz Advance Bruker spectrometerat 
room temperature using tetramethylsilane (TMS) and deuterated 
chloroform (CDCl3) as an internal standard and the deuterated 
solvent, respectively.In addition, a scanning electron microscope 
(LEO SEM 1450) was utilized to obtain SEM images. Infrared 
spectra (ATR absorption) were recorded on an Alpha Brucker 
spectrometer in the wavelength range of4000 to 400 cm−1 [12]

Synthesis of molecule

Molecule1 was formed throughthe condensation reaction be-
tween orcinol (2 g) and urea (2 g) in ionized water (20 mL). In 
this reaction, anucleophilic substitution could take place by the 
corresponding amine [13].This wascarried out in the presence of 
a molar ratio of diamine and orcine reagents, helping to avoid 
the formation of the terminally disubstituted diamine. After heat-
ing the mixture with the conventional method for 10 minutes, 
the process was continuedby dilution of carbonate potassium (1 
M K2CO3) as the catalyst. Even though the reaction completion 
wasestimated, the yield wasdependent on the solubility of the 
products in water during the reaction process. After the solution 
reduction to a small volume, the products were precipitated by the 
addition of cold ethanol. The pure compound was characterized 
by 1H NMR as shown in (Figures 1)14].

Figure 1: 1H NMR (CDCl3, 300 MHz) spectrum of the synthe-
sized antigen molecule

The molecule called “Bat A”was prepared with slight modifica-
tions. Molecule 1 (0.05 g in 15 mL of ionized water) was added in 
a dropwise manner to a stirred solution of freshly distilled ethyl-
ene glycol (2 mL) in ionized water (5mL). NaOH (0.5g) as the cata-
lyst was added to the mixture. The reaction mixture was stirred 
under inert atmosphere at 90°C for1 hour. The organic layer was 
separated and the aqueous layer was extracted with portions of 
cold ethanol (2 x 10 mL). The combined organic fractions were 
dried over anhydrous MgSO4. Then,the impurities were removed 
under the reduced pressure to afford a brown solid. The Bat A 
moleculewasa brown solid (1.78 g, yield 95.29%)with the chemi-
cal structure displayed in scheme (2).

CONCLUSION

There are many drug interactions with chloroquine-based drugs 
such as Nivaquine®which must be taken into account before pre-
scription. There is also a need for close eye monitoring in the 
long-term patients. Regular monitoring of liver and kidney func-
tions is,therefore,recommended. In addition, cardiac monitoring 

is necessary, regarding the co-prescription of chloroquine or hy-
droxychloroquine with Azithromycin to the patients with Sars-co-
vid-2 (virus responsible for covid-19). Finally, chloroquine and its 
derivatives are so-called «narrow therapeutic margin» drugs, which 
means that the effective dose and the toxic dose are relatively 
close. In the case of overdose or improper use, they can behighly 
toxic. Bat molecule drugsinteract with the virus in a waydifferent 
from that of chloroquine.These new molecules present some ad-
vantages over the traditional chloroquine in anti-virology studies; 
it is safer to handle as it is non-toxic, it is soluble in water at room 
temperature, and its biological properties allow it to be moni-
tored by the common equipment. Using microscopyplatform, 
we showed that the Bat molecules could interact with virus in a 
manner different from that ofchloroquine,whichis localized inthe 
digestive vacuole of the virus. Furthermore,the inhibited growth 
of chloroquine-sensitive strainsis more extensively in comparison 
tothe resistant strains against the bat molecules directly targeting 
the nucleus.We believe that the synthesizedmolecules could be 
valuable tools in the future drug discovery projects andso, they 
could be used in the treatment of virus, especially covid-19.

ACKNOWLEDGMENTS

This work,which was supported by the DGRSDT of Algeria, was 
carried out within the State Program of the second national fo-
rum.

REFERENCES

1.	 Al‐Bari MAA. Targeting endosomal acidification by chlo-
roquine analogs as a promising strategy for the treatment of 
emerging viral diseases. Pharmacology research & perspec-
tives.2017;5.

2.	 Wang M, Cao R, Zhang R, Yang X, Liu J, Xu x, et al, "Remde-
sivir and chloroquine effectively inhibit the recently emerged 
novel coronavirus (2019-nCoV) in vitro," Cell research.2020; 
30:269-271.

3.	 Gao j, Tian Z, and Yang X, "Breakthrough: Chloroquine phos-
phate has shown apparent efficacy in treatment of COVID-19 
associated pneumonia in clinical studies," Bioscience trends, 
2020.

4.	 Jie Z,He, He H, Xi, and Z Zhi, "Expert consensus on chloro-
quine phosphate for the treatment of novel coronavirus pneu-
monia," Zhonghua.2020;43.

5.	 "Chloroquine et hydroxychloroquine: Point d’information à 
destination des professionnels de santé," Réseau français des 
Centres régionaux de Pharmacovigilance 2020.

6.	 Gautret P, Lagier JC, Parola P, Meddeb L, Mailhe M, Doudier 
B, et al., "Hydroxychloroquine and azithromycin as a treatment 
of COVID-19: results of an open-label non-randomized clini-
cal trial," International journal of antimicrobial agents,2020.

7.	 C Sanchez P, McLean JE, Rohrbach P, Fidock DA, Stein WD, 
and Lanzer M, "Evidence for a pfcrt-associated chloroquine ef-
flux system in the human malarial parasite Plasmodium falci-
parum," Biochemistry.2005;44:9862-9870.

8.	 Ben-Zvi I, Kivity S, Langevit S, and Shoenfeld Y, "Hydroxychlo-
roquine: from malaria to autoimmunity," Clinical reviews in 
allergy & immunology.2012;42:145-153.

9.	 Olafson KN, Nguyen TQ, Vekilov PG, and Rimer JD, "De-



3Mod Chem Appl, Vol.9 Iss.3 No:278

Abdelkader Rahmouni, et al. OPEN ACCESS Freely available online

constructing Quinoline‐Class Antimalarials to Identify 
Fundamental Physicochemical Properties of Beta‐Hematin 
Crystal Growth Inhibitors," Chemistry–A European Jour-
nal.2017;23:13638-13647.

10.	 Kuter D, Streltsov V, Davydova N, Venter GA, Naidoo KJ, 
and Egan TJ, "Solution structures of chloroquine–ferriheme 
complexes modeled using MD simulation and investigated 
by EXAFS spectroscopy," Journal of inorganic biochemis-
try.2016;154:114-125.

11.	 Beigelman A, Gunsten S, Mikols CL, Vidavsky I, Cannon 
CL, Brody L, et al., "Azithromycin attenuates airway inflam-
mation in a noninfectious mouse model of allergic asthma," 

Chest.2009;136:498-506.

12.	 H.-S Kim and B.-Y Lee, "Organic light emitting diode dis-
play device with touch screen and method of fabricating the 
same," ed: Google Patents, 2016.

13.	 L Lin, L Lu, W Cao, and T Li, "Hypothesis for potential patho-
genesis of SARS-CoV-2 infection a review of immune changes 
in patients with viral pneumonia," Emerging microbes & in-
fections. 2020; 1-14.

14.	 Casabianca LB and De Dios AC, "13C NMR study of the self-
association of chloroquine, amodiaquine, and quinine," The 
Journal of Physical Chemistry A.2004;108:8505-8513.


	ABSTRACT

