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INTRODUCTION  
The inclusion of a thiazole ring in the first antibiotics used to 

treat bacteria (penicillin) was not by chance. There were other 
marketed drugs having thiazole moieties in certain illnesses. 

Thiazole derivatives are a diverse family of heterocyclic 

chemicals with therapeutic effects for a wide range of diseases 
(Shirai et al., 2013). These compounds exhibit antifungal, 

antibacterial, non-inflammatory, anesthetic, and anti-cancer 

(Lino et al., 2018; Sinha et al., 2018; Leoni et al., 2014) 
capabilities. Many patent applications for antibacterial thiazole 

compounds have been filed. It has been seen that creating and 

producing chemical molecules having more than one thiazole 
loop component improves their medicinal benefits. As a result, 

various researchers are concerned with in the creation of 
molecules having multiple thiazole moieties (Althagafi et al., 

2019). 

 
Thiazoles are therapeutical compounds that inhibit Schistosoma 

mansoni (SM) development. Pareira et al., (2019) investigated 

the effects of eight new aryl-based thiazole compounds on SM. 

(Figure1). These analogs killed anywhere from 10% to 40% of 

the SM worms . 

 
Ahmed O. Maslat et al., (2021) synthesised two new thiazole 

and thiadiazine compounds and examined their 

antihyperglycemic and antioxidant properties in diabetic mice 
produced by streptozotocin (STZ). The two drugs effectively 

lowered hyperglycemia and restored pancreatic insulin 

production in diabetic rats. Blood triglycerides fell in diabetic 
mice treated with the two drugs, while pancreatic SOD activity 

increased. 

 
Alaa M.Alqahtani and colleagues created 10 novel pyridine-

linked thiazole hybrids (2021). The cytotoxicity of the 
synthesised compounds was tested in HepG2 liver cancer cells, 

9Hep-2 laryngeal carcinoma cells, PC3 prostate cancer cells, 

MCF-7 breast cancer cells, and normal fibroblast cells (E138). 
The anticancer activity of pyridine-thiazole compounds 7 and 10 

against MCF-7 and HapG2 cell lines seemed promising. 

 
(Figure 1) 

 

Cristina Nastasa et al., (2015) synthesised a novel family of 
high-yielding hydrazones by treating 4 – methyl – 2 – (4 – 

(trifluoro-methyl) phenyl) thiazole – 5 – carbo-hydrazide with 

different benzaldehyde substituents. To characterise the 
generated compounds, elemental, physicochemical and spectral 

data were employed. In an antibacterial screening, Gram (+), 
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Gram (-), and one fungal strain were employed. The drugs 

investigated have varied degrees of growth inhibiting activity. 
The anti - oxidant capabilities of the samples were evaluated 

using the 2, 2 – Diphenyl – 1 – picrylhydrazide test. 

 
Tatar et al., (2016) developed novel prototypes that include the 

pharmacophore, thiourea and 1,3,4-thiadiazole into a single 

molecular backbone. Three chemicals in their collection stood 
out due to their prospective activity profiles against 

Mycobacterium tuberculosis strain H37Rv. The MICs of the two 

most active compounds were 10.96 and 11.48 M, respectively. 
With a MIC of 17.81 M, the third chemical inhibited 

M.tuberculosis strain H37Rv. In the vero cell line, according to 

cytotoxicity tests these three drugs had selectivity ranging from 
1.8 to 8.7. To rationalise the biological outcomes of their 

derivatives, molecular docking experiments with M 

Tuberculosis noyl acyl carrier protein reductase (InhA) were 
performed, and these compounds had docking values varying 

from 7.12 to 7.83 kcal/mol. 

 

Thiazoles are important component of medicinal chemistry due 

to their various biological effects.Hampannavar et al., isolated 

four novel styryl hydrazine thiazole hybrids as well as their 
thiosemicarbozone intermediate derivatives. As a result, the 

anti-TB efficacy of these drugs (1–5) was assessed INH-R1 (Y-

155), INH-R2 (ATCC-35822), RIF-R1 (S522L), RIF-R2 
(ATCC35828), and FQ-R1 (fluoro-quinolone resistant strain – 

D94N) are 5 opposing clinical Mtb strains. INH is an 
abbreviation for isoniazid, RIF is an abbreviation for rifampicin, 

and FQ is an abbreviation for fluoro-quinolone. 

 

Guzman Alvarez et al., (2015) revealed the synthesis and 
pharmacological assessment of new amide-containing thiazoles, 

as well as their in vivo and in vitro, activity against the causative 

agent of Chagas disease, Trypanosoma cruzi. The thiazole 
derivative containing lead amide displayed outstanding in vitro 

activity, no mutagenic or clastogenic effects, and great in vitro 

selectivity and in vivo tolerance. 
 

Huda R.M.Rashdan et al., (2020) found methyl – 2 – (1-(3-

methyl-6-(p-tolyl)imidazo[2,1-b] thiazole – 2 – 
yl)ethylidene)hydrazine – 1 – carbo dithioate computer 

molecular docking study was also carried out to determine 

whether the thiadiazole derivatives might interact with the active 
area of the target Glypican – 3 protein (GPC – 3). Furthermore, 

the physiochemical properties of the produced compounds were 

investigated in order to determine their applicability as potential 
therapy options for liver cancer. 

 

Seck et al., (2021) investigated the biological activity of 

thiazoles and observed that compounds containing the thiazole 

ring, had anticoronavirus activity. SARSCoV 3CLpro (severe 

acute respiratory syndrome coronavirus protease) inhibitors 
were shown to be effective using thiazolyl ketone peptidic 

derivatives, with compound being the most potent (Ki value of 

2.20 M and IC50 of 9.5 M). To optimise the chemical structure, 
they used molecular docking studies using dimeric 

chymotrypsin-like proteases. 

 

 
Fig 2 Hampannavar et al. (2016) [24] demonstrated four novel dehydrozingerone styryl hydrazine thiazole hybrids (1-4) and a thiosemicarbazone-intermediary counterpart (5). 

 

 

Ismail Althagafi et al., (2019) synthesized a novel class of 
compounds having di, tri, and tetrathiazole moieties and studied 

its antibacterial and antifungal activities activity against a wide 
range of bacteria and fungi. These chemicals have been shown 
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to have antibacterial action. In terms of action, the data showed 

that di- and trithiazole ring compounds beat traditional 
antibiotics. 

 

Thiazole and thiazolidinone derivaties, according to 
Konstantinos Liaras et al., (2018), might be potential candidates 

for future COX/LOX inhibitor research targeted at generating 

innovative, more effective, and safer anti-inflammatory 
medicines. 

 

Linda R. Abdu – Rehem et al., (2021) synthesised and docked 
novel 2 – amino thiazole compounds before characterising them 

physically and spectroscopically. The bioactivities of the 

synthesised derivatives were investigated using Enterobact 
aerogenes, Escherichia coli, Enterococcus faecalis, 

Pseudomonas aeruginosa, Staphylococcus aureus, and two 

fungus strains, Candida albicans and Cryptococcus neoformans 
var. grubii. 

 

According to Ludek Eyer et al., (2018), nucleoside analogues 

are the most popular family of related molecule-based antivirals 

and are currently utilised as the cornerstone of chemotherapy for 

persistent infections caused by HIV, hepatitis B or C viruses, 
and herpes viruses. Because of their substantial antiviral activity 

and favourable pharmacokinetics, several nucleoside 

equivalents are also effective in treating severe infections 
evolved by other medically significant RNA and DNA viruses. 

 
 

Huntington's disease is a neurological disorder for which there is 

no cure (HD). Luisa Quinti et al. (2016) investigated and found 
potential thiazole-containing inhibitors of the sirtuin-2 (SIRT2) 

deacetylase with neuroprotective action in vivo brain slices and 

Drosophila HD models. Researchers discovered a strong NRF2 
activator (MIND4-17) with no SIRT2 inhibiting impact using 

structure-activity link researches. NRF2 stimulation induced 

responses in both neuronal and non-neuronal cells, whereas 
reactive oxygen species and nitrogen intermediates were 

reduced. These drug-like thiazole-containing molecules might 

open the way for new therapeutics with synergistic therapeutic 

advantages in HD and associated diseases. 

 

Yousif and colleagues synthesized functionalized pyrimidine, 
thioxypyrimidine, iminopyrimidine, and iminopyrimidine 

derivatives, as well as bicyclic thiazolopyrimidine derivatives 

(2017). Acetylated thioglycosides were generated after 
glycosylation of the thiopyrimidine derivative, which were 

subsequently deacetylated to provide free 

hydroxythioglycosides. The anticancer activity of the 
synthesised derivatives was tested in HepG-2 hepatocellular 

carcinoma, PC-3 human prostate adenocarcinoma, and HCT-116 

human colorectal carcinoma cell lines. Three molecules were 
discovered to be particularly active against PC-3 cancer cells, 

whereas two molecules were discovered to be more active 

against the HCT-116 cancerous cell line. 
 

Michelyne Haroun et al., (2021) published their findings on the 

design, preparation, simulation  and hardware antibacterial 
activity evaluation, and docking research of 5-methylthiazole-

based thiazolidinones. All of the compounds were bactericidal in 

vitro, with many (1, 4, 10, and 13) outperforming E.coli and 
B.cereus. Compound 12 outperformed reference drugs 

ampicillin and streptomycin, which were either neutral or simply 

had a bacteriostatic impact against MRSA. 
 

Morsy et al., (2020) investigated the antibacterial properties of 

benzothiazole. The inhibitory concentration (MIC; _g/mL) was 
measured for antibacterial activity against Staphylococcus 

aureus, Bacillus subtilis, and Escherichia coli, as well as 

antifungal activity against Candida albicans and Aspergillus 
niger. Benzothiazole compounds were likely to have MIC values 

ranging from 25 to 200 g/mL. Some compounds demonstrated 

significant antibacterial and antifungal activities, whereas rest of 
the others shown very little activity against all species tested. 

Several benzothiazole drugs inhibited Candida albicans 

dimorphism and lowered Escherichia colidihydroorotase 

activity. In addition, DNA break in Aspergillus niger spores are 
caused by active benzothiazole compounds. Benzothiazole 

derivatives' molecular interactions with dihydroorotase resulted 

in the creation of hydrogen bonds with active site residues. 
LEU222 or ASN44. Dihydroorotase inhibition may be caused 

by strong hydrophobic contacts between the bulky thiazole and 

naphthalene rings at the active site's entrance. These medicines' 
antibacterial effect may be enhanced by inhibiting 

dihydroorotase. 

 
Mohamed E. Khalifa et al., (2018) described the 

manufacturing and clinical assessment of a large number of new 

benzimidazole compounds and by-product as powerful 
therapeutic medications for treating microbial infections and 

inhibiting tumour formation. In vitro experiments on man liver 

cancer cell lines (HepG2) and man hepatocyte carcinoma cells 
revealed exceptional antioxidant activity and cytotoxicity at 

extremely high concentrations. 

 

Omair et al., synthesised new triazoles, tetrazines, and 

thiadiazoles using commercially available starting materials 

(2015). The antibacterial activity of the synthesised derivatives 
was evaluated by spectroscopic and elemental analysis against 

four distinct species. The compounds demonstrated good anti - 

bacterial effect when compared to the standard antibiotic. To 
know more about their function, these compounds were tested 

for anti-oxidant potential using SOD-like activity, DPPH free 
radical scavenging activity, ABST, and NO, and the results were 

promising. Furthermore, even when no external additives were 

present, these chemicals significantly increased genomic DNA 
disintegration. 

 

 
Nivea Pareira de Souza et al. (2017) investigated the potential 

mechanisms of action of thiazole antibiotics in the treatment of 

Cryptococcus. Thiazoles were incompatible with parasulphonate 
phenyl porphyrinato ferrate III as well (FeTPPS). As a result, 

they discovered that the action of these thiazoles is connected 

with anti-oxidant system interference. 

 

Guzeldemirci et al., (2017) tested it in mammalian cell cultures 

against a variety of DNA and RNA viruses. Some of the 
ingredients have been demonstrated to have potent antiviral 

properties. The anti—5-methyl-4-thiazolidinone action of the 

2009 pandemic virus A/H1N1 Virginia/ATCC3/2009 
(cytotoxicity >100 M) was weak but consistent against three 

influenza A virus strains. In HeLa cells, two compounds had 

anti-viral EC 50 values of 9 (cytotoxicity 100 M) and 2 M 
(cytotoxicity 20 M) against vesicular stomatitis virus, 

respectively. Both anti-HIV medications have been shown to be 

ineffective. 
 

Pallavi et al., (2019) designed and evaluated a series of 

methylated benzimidazole nucleosides and screened antiviral 
activity against maize dwarf mosaic virus. Molecular docking 

methods were used to explore the binding manner of 

benzimidazole nucleosides in the active site of maize dwarf 
mosaic virus. All compounds docked into various locations of 

the maize dwarf mosaic virus and some exhibited a high docking 

score, and considered as good antiviral agents. 
 

In their publication, Pervaiz Ali Channar and colleagues address 

the synthesis of a new family of hydrazine-linked 1, 3-thiazoles 
(5a-m) (2021). Their motifs' biological importance has been 

demonstrated by their potent urease inhibitory action. According 

to an in vitro research, all of the substances are strong urease 
inhibitors (Allawia et al., 2019). 

 

Radu Tamaian et al., (2015) studied the lipophilicity of 22 
thiazolyl – carbonyl thiosemicarbazides and thiazolyl – azole 

compounds,to find one of the most significant physicochemical 

properties of bioactive derivatives among them. Principal 
component analysis (PCA) was used to correlate 

chromatographically derived lipophilicity characteristics to 
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estimated log P and log D values, as well as other biological 

data, to evaluate the anti-inflammatory and anti - oxidant 
capabilities of the substances investigated. 

 

Azzam et al., (2020) synthesised and evaluated a significant 
number of novel substituted 2-pyrimidylbenzothiazoles with 

sulfonamide moieties or amino groups at the pyrimidine ring's 

C2. The ring system was created in an unusual fashion by 
employing Michael addition techniques to react guanidine or N-

arylsulfonated guanidine with different ylidenebenzothiazole 

derivatives. The newly synthesised compounds were tested for 
antiviral activity against HSV-1, CBV4, HAV HM 175, HCVcc 

genotype 4 viruses, and HAdV7 using a plaque reduction assay. 

When compared to acyclovir, five of the twenty-one synthesised 
derivatives reduced viral load by 70-90 percent, with significant 

IC50, CC50, and SI values. In the case of CBV4, nine 

derivatives had a decline of more than 50%.When evaluated 
against HAV, seven of the synthesised compounds yielded 

comparable results, with just a handful attaining a 50% or more 

decline against HCVcc genotype 4. Surprisingly, one molecule 

had wide antiviral activity against all five viruses tested, 

indicating that it might be useful for antiviral therapy. The five 

HSV-1 inhibitors also inhibit the Hsp90 protein, with IC50 
values ranging from 4.87 to 10.47 g/mL. Surprisingly, when the 

powerful produced compounds were combined with acyclovir, 

the IC50 values were lower than when acyclovir was used alone. 
The strong derivatives were docked into the active site of 

Hsp90. 
 

From Co (II) and Cu (II) ions, Samira A. Almalki et al., (2021) 

synthesised two thiazole-based compounds. The thiazole ligand 
and additional suggested medications (arbidol, avigan, and 

idoxuridine) used in the COVID-19 pandemic treatment regimen 

were given pharmacophore profiles. Furthermore, molecular 
docking was used to collect all interaction information and 

measure the thiazole molecule's efficacy in interacting with the 

two COVID-19 proteins in contrast to the other three antivirals. 
The study found that idoxuridine and thiazole have significant 

antiviral activities (enol form). This falls short of completely 

eradicating the pandemic. Despite the fact that arbidol and 

avigan have no antiviral activity, they were employed in the 

COVID-19 therapeutic regimen. 

 
Sergi Simakov et al., (2021) used computational and 

experimental approaches to synthesise and assess the 

antibacterial effect of 20-nine 4 – (indol – 3 yl) thiazole – two – 
amines and four-(indol – three yl) thiazole acylamines. In an 

antibacterial activity research against Gram (+) and Gram (-) 

bacteria, indole derivatives had MICs ranging from 0.06 to 1.88 
milligram/mL, while only six methylindole derivatives exhibited 

MICs ranging from 0.47 to 1.88 milligram/mL. The strain with 

the highest resistance discovered as S. aureus, whereas the most 
vulnerable strain was shown to be S. Typhimurium. Inhibiting 

CYP51 improves antifungal activity whereas inhibiting E. coli 

MurB improves antibacterial activity. 
 

Gomha et al., (2017) synthesised a new family of thiazoles with 

a 1,3,4 – thiadiazole core by treating 2 – (4-methyl -2 
phenylthiazole – 5 – carbonyl)- N 

phenylhydrazinecarbothioamide with the appropriate 

hydrazonoyl chlorides. Element analysis, spectral analysis, and 
alternative synthesis were employed to validate the structures of 

the newly synthesised derivatives. The newly synthesised 

thiadiazoles were examined for their capacity to inhibit the 
development of the HepG2 cancer cell line inside liver to 

determine their cytotoxicity. The relationship between structure 

and activity was also looked at. Using the MTT assay, all freshly 
synthesised compounds were tested for anticancer activity 

against a liver carcinoma cell line (HepG2). When compared to 

the reference medicine Doxorubicin (IC50= 0.72 M), the 
compounds had IC50 values of 0.82, 0.9,1.06,1.25,1.29, and 

1.88 M. 

 
Stella Casciferro et al., (2020) reviewed the current 

advancements of Thiazoles, and its benzofused system, and 

thiazolidinone in addressing antibiotic resistance mechanisms in 

bacterial cells and communities (biofilms). They also looked at 
the SAR and therapeutic potential of thiazole and its benzofused 

derivatives, which are antibiotic resistance mechanism inhibitors 

used to treat severe drug-resistant diseases. They also looked at 
all of the microorganisms that were involved in their 

antibacterial action, as well as the occurrence of spontaneous 

resistance. 
 

Bhadraiah et al., (2020) tested the antibacterial activity of 

thizole as 1-(7-methyl-3,5-diphenyl-5H-thiazolo(3,2-) 
pyrimidine – 6 – yl)ethanone and related compounds against 

Bacillus cereus (MTCC 8372), Staphylococcus aureus (MTCC 

96), and Escherichia coli using agar disc diffusion. The relevant 
chemicals were diluted in DMF (dimethylformamide) at 50 and 

100 g/mL and deposited on the inoculation plates after 2 hours 

at 4oC. After 24 hours of incubation at 37°C, the inhibitory zone 
was measured in cm. Furthermore, using Nystatin as a reference 

medication, the related compounds were tested in vitro for 

antifungal efficacy against Aspergillus. Fungi include 

Aspergillus flavus (MTCC 873), Aspergillus niger (MYCC 28), 

Fusariumoxysporum (MTCC 284), and Fusariummoniliformes 

(MTCC 284). (MTCC 156). 
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