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ABSTRACT  

Due to its diverse applicability in the realm of medicine, the heterocyclic fused nucleus 

quinazoline has attracted a lot of attention in recent years research in chemistry. A number of 

patents and studies on the discovery and development of novel potential quinazoline 

compounds have been published in the literature. Quinazoline and their derivatives are a type 

of chemical substance that is very prevalent. 

Chemicals that are the most active and have a wide variety of biological effects actions such 

as antibacterial, antifungal, and antiviral properties antifungal, anti-HIV, analgesic, 

antimicrobial, anti-inflammatory, anticancer, and antihypertensive antioxidant, analgesic, 

anticonvulsant, anti-malarial, anticancer, and anti-tubercular properties. 

The goal of this review was to compile research on Quinazoline for its diverse 

pharmacological effects described by researcher’s activities, as well as recent attempts on this 

subject.  

Key words: Quinazoline, Antimalarial,Anti-diabetic, Anti-inflammatory, Anticonvulsant 

activity. 

 

INTRODUCTION 

Heterocyclic compounds are exhibited a very important role in medicinal 

sciences[1]Quinazoline and quinazolinones are also a part of heterocyclic compound family 

which is N-containing heterocyclic compound and its chemical formula is 

C8H6N2[2]Quinazoline and its derivatives are now a days in focus because of their various  

properties anti-cancer, anti-hypertensive, anti-microbial, antiinflammatory, antibacterial, anti-

epileptic etc[3] 

Quinazoline has benzene ring and the pyrimidine ring are two fused six-membered aromatic 

rings.[4] 
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C8H6N2 ,Molarmass: 130.15 g mol−1 

 

The aim of this review article to highlight the variousproperties of quinazoline and their 

derivatives reported by various reserchers on quinazoline and their derivatives.Quinazoline 

and its derivatives has a notable pharmacophore comes out as adaptable for various inhibition 

of various receptors and metabolic enzymes.[5] 

*Quinazoline as anticonvulsant agents:- 

F.zayed et al with their co team workers are synthesis derivative of N-substituted 6-fluoro-

quinazolin-4-amine and their anti-convulsant properties are tested Subcutaneous 

pentylenetetrazole (ScPTZ) and maximum electroshock (MES) tests were used. [6]  

In theitr study three compounds were showed potent anticonvulsant property 5b ,5c ,5d 

 
 

Sepheri et al with their co team workers synthesis quinazoline sulfonamide derivatives and 

evaluate their in-vitro properties antidiabetic anticholinergic anticonvulsant activity. This 

derivatives are found to be effective against various enzymes alpha-glycosidase, human 

carbonic anhydrase I and II ,butyrlcholinestrase and aectylcholinestrase enzymes[5] 

In their invitro studythey found three potend molecules as below 
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Saravanan et al with  their co team workers synthesis and evaluated 2(2-substituted 

benzylidenelyhydrazinyl2-oxopropyl-3-(4-[4-oxo-2-phenylthiazolodin-3-

yl]penyl)quinazoline-4(3H) one MES and the subcutaneous pentylenetetrazole (ScPTz) test 

were used to evaluate their antiepileptic activity. Their biological activities of tested 

compound with chemical stuctures that electron donating compounds are higher activity then 

electron withdrawing groups.[7] 

In their study compound 7c, 7g, 7h ,7i, 7l are more potend when compared with other 

compound found in which 7j with broad spectrum activity. 

 
 

 

S.jangam et al  with their co team workers synthesis quinazoline and thiazoline moiety 3(2-

substituted-4-oxothiazolidine-3-yl)-2-phenylquinazolin-4(3H)one and evaluate their anti-

convulsant activity in vivo by using maximal electro shock and induce convulsio at a dose of 
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25mg/kg. 

In their study compound 3d were found more potend and show noteworthy anticonvulsant 

activity. 

Han et al in their study demonstrated that diverse modes of action, such as chlorination, 

chloramination, and ozonation, cause differences in cytotoxicity and genotoxicity of 

carbamazepine an antiepileptic drug they investigated that ozonation increase the 

genotoxicity and highest cytotoxicity.[8] 

They evaluated and compare dissimilarities in genotoxicity during chlorination 

chloramination and ozonation disinfection.[8] 

Chromosomal or DNA damage on CHOKI cells was found by CBZ and it cause 

cytotoxicity[8] 

2 isomers (10)H-acridone and TP-237 are produce during chlorination and chloramination are 

found TP and CBZ and they are forecast to be DNA damaging agents.[8] 

Rapaz et al with their co team workers are synthesis derivatives of epiletic molecule 3,3-

dipenyl-propionamides in their previous work they also found some non epileptic activity like 

analgesic in their recent resreach on same molecule and their aim to show the nonepileptic 

characters in this study[9] 

In their study they found compound JOA 122(3q) shows high affinity to voltage gated 

sodium channels and for 5HT receptor.[9] 

 
V.Natchinmuthu et alwith their co team workers synthesis an intermediate by reacting 

pyrrole molecule and benzodiazepine with benzoic acid in DMF which can directly target 

voltage gated potassium channels and shows morepharmacological activity than currently 

available potassium channel blockers.[10] 

They found the intermediate Molecular docking was used to determine the affinity A 

computer-aided algorithm predicted the ADMET and bioactivity of N-cyclohexyl-N-

(cyclohexylcarbmoyl-4-(trifluoromethyl)benzamide for potassium protein structural 

characteristics. noticeable activity against potassium channel ions.[10] 

Jain et al with their co team workers was synthesis 2-phenyl substituted derivative and 

MES seizures subcutaneous pentylenetetrazole was used to test their anticonvulsant 

activity. [11] To determine the binding mechanism of all produced compounds to 

Gamma- aminobutyricacid type A (GABAA) receptor, molecular docking was used in 

order to qualitatively justify their anticonvulsant actions.[11] 

Anticonvulsant action was observed in all of the newly synthesised drugs.  Two 

compounds, 5a and 5d, exhibited promising action, whereas the others exhibited modest 
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activity.[11] 

 
 

Zhang et al with their co team workers were synthesised qunazoline evaluate derivatives 

with triazole and other heterocyclic substituents  

Neurotoxicity testing using maximum electroshock and rotarod  

were used to assess the compounds' anticonvulsant efficacy and neurotoxicity.[12] 

Among all compounds 6o and 6q demonstrated considerable oral efficacy against MES-

induced seizures in mice.[12] 

 
6o.p-Cl 

6q.m-Br 

Abulkhair et al with their co team workers demonstrate a series of quinazoline 

derivatives. 

The anticonvulsant action of -quinazolinone derivatives  against pentylenetetrazole was 

investigated and Maximal electroshock test and produced convulsions.[13] 

In mice, the medicines methaqualone and sodium valproate were compared to the 

reference medicines. [13] 

 
R1 = CH3 , 4-ClC6H4 , 4-BrC6H4 , 4-CH3C6H4 and 4-NO2C6H 
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*Quinazoline as antimicrobial agents:- 

Malasala etalwiththeir co team members demonstrate quinazoline 15 new molecules. 

S. aureus and M. tuberculosi H37Rv were used to test their antibacterial activity.[14] 

The anti-bacterial agents 8a, 8b, 8c, 8d, 8f, 8g, 8h, 8i, and 10c were discovered as a highest 

activity result of these experiments. These compounds  were discovered to be less hazardous 

to Vero cells and shows positive selectivity index. [14] 

 

 
 

Fan et al with their co team members synthesis and evaluate derivative of quinazoline. 

In agricultural settings, all of the compounds were examined in vitro for their potential to 

inhibit a number of important phytopathogenic bacteria and fungi. . The findings revealed 

that a number of substances had. significant antibacterial action against Xanthomonas oryzae 

pv. [15] 

Compounds 4c, 4g, and 4q have strong activity against this bacterium, being 1.5 times more 

active than bismerthiazol, a commercial bactericide. 
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Fan et al with their co team members synthesis derivative of quinazoline molecule and 

evaluate their anti microbial activity in agriculture  

Among these, the compound structure was further confirmed using a single-crystal x-ray 

diffraction analyser compound.[16] 

In vitro antibacterial activity of some of the compounds against the phytopathogeni bacteria 

investigated is noteworthy, according to the bioassay results. The most active compound in 

the series, 6b, has the lowest molecular weight and the maximum hydrophilicity. [16]  

 
Abuelizz et alwith their co team members synthesis and evaluate quinazoline molecule and 

identified them by physiochemical and spectra mean  

The researchers tested them five Gram-negative and five Gram-positive clinically pathogenic 

bacterial strains were tested in vitro as well as 10 fungus strains.[17] 

Antibacterial reference drugs was ampicillin and gentamicin. medications, while 

amphotericin B was employed as a control as the preferred antifungal drug the studied 

chemicals 6–8, 11, 12, and 14–16 had the strongest antibacterial activity against bacterial and 

fungal strains, according to antimicrobial investigations. .[17] 
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Yang etal with their co team members synthesis and evaluate derivative of quinazoline.1H 

NMR, 13C NMR, HRMS, and IR spectra were used to thoroughly characterise their 

structures. However, no one chemical has been shown to successfully block three harmful 

bacteria.[18] 
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Hashem were synthesis substituted quinazoline derivative spectral data (IR, 1H-NMR, etc.) 

was used to deduce the structures of the produced compounds.  

This research makes use of NMR, mass spectrometry, and elemental analysis. The 

antibacterial activity of the chemicals generated was evaluated against a variety of bacteria. 

Gram-positive, Gram-negative, and Gram-positive bacteria and fungi. [19] 

 
 

Glowocaka et al with their co team members synthesis derivative of quinazoline by the 

substitution of nitro and bromine on C6 position. Antibacterial activity was created and 

evaluated against Gram-positive and Gram-negative bacteria. [20]  

Antifungal tests of compounds 9aa–aj, 9ba–bj, and 9ca–cj against Candida albicans 

ATCC 10231 and Aspergillus brasiliensis ATCC 16404. demonstrated notable activity of 

9aa–aj.[20] 

 
 

*Quinazoline as anti-diabetic agents:- 

M.saeedi etal with their co team members was developed synthesised and assessed, leading 

to effective anti-diabetic medicines. 

Even though all of the produced compounds had strong inhibitory action against yeast -

glucosidase. The most effective were quinazolinone-1,2,3-triazoles with a 4-bromobenzyl 

moiety linked to the 1,2,3-triazole ring found more effective.[21] 

The most active derivatives among the title compounds were discovered to be 10g and 

10p.[21] 
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Angajala etal with their co team members synthesis subsitituted series of quinazoline which 

are acridine analogoues these are derivative of carbaldehyde. 

Reaction time is reduced, the work-up technique is straightforward, and the reaction is clean.  

Some of the notable aspects of the catalyst properties as it can be used up to 5 cycles. 

The good hypoglycemic efficacy of compounds 3d and 3f is equivalent to those of standards 

pioglitazone and acarbose.  

 

 
 

Abuelizz etal with their co team members synthesis and derive derivative of quinazoline 

molecules.The purpose of this investigation was to see how active the targets were in vitro as 
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-glucosidase inhibitors based on the Saccharomyces cerevisiae type -glucosidase enzyme.[22] 

Triazoloquinazolines 14, 8, 4, 5, and 3 were the most inhibiting activity studied in 

comparison to acarbose, which was used as a control.[22] 

Triazoloquinazolines are a newly discovered class of potent -glucosidase inhibitors.[22]

 

 

 
 

Mokale et al with their co team members synthesis derivative of quinazoline. A novel series 
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of substituted quinazoline derivatives was designed, synthesised, and tested in cholesterol-

induced hyperlipidemic rats for their hypolipidemic activity.[23] 

In vivo, compounds A-4, C-5, and C-6 were found to exhibit substantial antihyperlipidemic 

activity, lowering plasma levels of triglycerides (TG), While increasing levels of high-density 

lipoprotein (HDL), very low density lipoprotein (VLDL), and low density lipoprotein (LDL) 

(HDL). [23]  

 

 
 

 
 

Ibrahim et al with their co team members synthesis derivative of quinazoline.The anti-

hyperglycemic effects of the synthesised compounds were tested in vivo against 

hyperglycemic rats caused by STZ.  

The PPARc binding affinities and insulin-secreting capacities of the 10 most active drugs 

were tested in vitro.[24] 

 The strongest affinities against PPARc were found in compounds 19b, 19d, 19f, 25f, and 

25g, with IC50 values. 
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Barmak et alwith their co team members synthesis quinazoline derivative aluminum is used 

In ethanol reflux, a catalyst is used to catalyse the condensation process between isatoic 

anhydride and aromatic aldehydes sulphate. .[25] 

Their physical, IR, and structures were all confirmed H NMR, 13c NMR, and mass 

spectrometry data from spectroscopy was analysed for biological consequences.[25] 

Molecules 4i and 4l, in particular, were a robust and amazing anti-glucosidase drug that 

bound to enzyme with considerable anti-glucosidase properties that matched the experimental 

data. .[25] 
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Antypenko et al with co team members synthesis derivative quinazoline and their structures 

and purity of the compounds were assessed using IR, LC-MS, H-NMR, and elemental 

analytical dat 

Depending on the reaction parameters, the products were separated and discussed. .[24] 

Tetrazolo[1,5-c] quinazoline-5(6H)-one . 3.1 was found to be one of the most active 

compounds [24] 

 
Javaid et al with their co team members synthesis 25 derivative of quinazoline were tested for 

a-glucosidase inhibitory activity in yeast (Saccharomyces cerevisiae).[26] 

The routes of action of the most active compounds 12, 4, 19, and 13 were determined using 

enzyme kinetic studies.[26] 

Molecular modelling approaches were also used to investigate the ways of inhibition of 

compounds 12, and 4.[26] 
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Gurram et al with their co team members synthesis derivative of  twenty one quinazolineThe 

compounds' binding mechanism to the Glide docking approach was employed to examine the 

active site of a-glucosidase. [27]  

Amidated at the C-4 position to produce a total of 21 compounds. 

All of these compounds were chosen based on their interaction profile and docking score for 

enzymatic  

screening in vitro  

The compound 6f had the most inhibitory effect.[27] 

 
 

*Quinazoline as anti-inflammatory:- 

 

Martynenko et al with their co team members synthesis derivative of quinazoline. Hydrazides 

are important intermediates in current organic chemistry because they are frequently utilised 

to make substituted alcohols [1,2,4]triazolo[1,5-c]quinazoline.[28] 

The peculiarities of the synthesised compounds' structures were investigated using IR, NMR, 

and chromatography-mass spectrometry, which were subsequently analysed in detail. [28]  

 
 

Sakr et al with their co team members synthesis derivatives of quinazoline. The anti-

inflammatory and analgesic medications, as well as COX-1/2 inhibitor, 1,4-

dihydroquinazolin-3(2H)-yl benzamide derivatives (4a–o) have been devised and 

synthesised. .[29] 

To confirm their chemical structures, 1H NMR, 13C NMR, and FTIR were employed. 

Elemental analysis and mass spectra.[29] 

Compound 4b had the greatest overall results since it had a higher percentage of oedema 

inhibition (48%) than the reference medication diclofenac sodium (37.8%), as well as an 

analgesic effect is superior toboth indomethac and indomethacin.[29] 
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wanget al with their co team members synthesis derivative 2 new quinazoline. Aspergillus 

sp., a moss endophytic fungus, developed two novel quinazoline derivatives, versicomide E 

(1) and F. (2), as well as ten recognised compounds (3–12). 

Their structures were determined by extensive spectroscopic data analysis and ECD 

computations.  

NO production was significantly inhibited by compounds 5, 7, and 8.  

 

 

 
 

Abuelizz et al with their co team members synthesis derivative of quinazoline. The anti-

inflammatory effect of 16 thioxoquinazolines was tested in vivo utilising a carrageenan-

induced paw edoema experiment.[30] 
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The anti-inflammatory activity of compounds 4 and 6 was put to the testagainst full Freund 

adjuvantinduced arthritic rats and showed to be the most effective (80%).[30] 

Compound 4 had nonselective activity against COX-1 and compound 6 had specific activity 

against COX-2.[30] 

 
 

Abdel aziz et al with their co team members synthesis derivative of quinazoline tested for 

anti-inflammatory and analgesic properties in vivo, as well as cyclooxygenase inhibition in 

vitro COX-1/COX-2.[31] 

With half-maximal effective doses, anti-inflammatory effects were seen in compounds 1, 3, 

5, 11, 12, 13, 15, 17, and 25. [31]  
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Cho et al with their co team members synthesis derivative of quinazoline they investigated 

the effects of a number of 2-aryloxy-4-amino-quinazoline derivatives as PAR2 antagonists in 

macrophages and investigate their influence on LPS-induced inflammatory responses .[32] 

With an IC50 value of 2.8 lM, compound 2f had the most antagonistic activity.[32] 

 
 

Prajapat with their co team members synthesis derivative of quinazoline. The anti-

inflammatory properties of the resultant compounds were investigated in vivo efficacy 

against carrageenan-induced inflammation. 

Anti-inflammatory drugs such as diclofenac were commonly utilised. When compared to 

typical drugs, some of the compounds showed significant anti-inflammatory effect.  
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Rakesh et al with their co team members synthesized derivative of quinazoline. A series of 

Schiff base derivatives generated from quinazolinone The antioxidants and anti-inflammatory 

substances 7–28 were produced and descry[33] 

the anti-inflammatory activity of the produced compounds was tested in vitro, and the results 

showed that compounds 9–12 had outstanding anti-inflammatory activity.[33] 

 
 

Hu et alwith their co team members synthesized 33 derivative of quinazoline 4-amino 

quinazoline derivatives were produced and tested in a lipopolysaccharide-induced 

inflammatory model.[34] 



ROLE OF QUINAZOLINE IN BIOLOGICAL ACTIVITY: A REVIEW 

 

Section: Research Paper 

 

300 
Eur. Chem. Bull. 2023, 12(Special Issue 4), 281-307 

 

The goal of this work was to find novel quinazoline compounds with anti inflammatory 

properties that could prevent lipopolysaccharide-induced acute lung damage.[34] 

6h, 6m, 6p, and 6q, the four most powerful drugs, showed dose-dependent inhibition TNF-

alpha and Interleukin-6 production caused by lipopolysaccharide release.[34] 

 

 

 
 

*Quinazoline as anti- malarial  

 

Abdelmonsef et al with their co team members synthesis derivative of quinazoline structure 

of the newly synthesised compounds was confirmed using 1H-NMR, 13C-NMR, MS, and 

elemental analysis.  

In addition, an in silico molecular docking study of new compounds and a standard medicine 

(Chloroquine) was carried out for Investigate the different ways that Plasmodium falciparum 

(pfDHODH) interacts with its probable active site Dihydroorotate dehydrogenase. ). 

The antimalarial activity of freshly synthesised drugs is being determined utilising 

experimental approaches.  

Compound 11 has the highest affinity for binding.  



ROLE OF QUINAZOLINE IN BIOLOGICAL ACTIVITY: A REVIEW 

 

Section: Research Paper 

 

301 
Eur. Chem. Bull. 2023, 12(Special Issue 4), 281-307 

 

 
 

Tahghighi et al with their co team members synthesis derivative of quinazoline test 

synthesised drugs in vivo for molecular binding and antiplasmodial efficacy. 

The binding of substances to haem and Plasmodium falciparum lactate dehydrogenase was 

studied using molecular docking (PfLDH).[35] 

Antiplasmodial activity of the compounds were tested in mice using two conventional Peters' 

and Rane tests, which used chloroquine-sensitive Plasmodium berghei.[35] 

Compound 3 was chosen for additional pharmacodynamic testing since it exhibited strong 

activity at the lowest dose.[35] 

 
 

Bouchut et al with their co team members synthesis derivative of quinazoline. Plasmodium 

falciparum parasites were tested against a group of 51 compounds aimed at different 

epigenetic enzymes .[36] 

The selectivity index criterion is based on in vitro activity against drug-resistant and drug-

susceptible P. falciparum strains. four substances, one HDAC inhibitor (1), and three other 

compounds with excellent pharmacokinetic characteristics.[36] 

These chemicals (37, 43, and 45) are good beginning points for developing new antimalarial 

drugs.[36] 
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Patel et al with their co team members synthesized derivative of quinazoline. The cyclization 

and integration of alanine linked sulphonamide in 4-quinazolin-(3H)-ones was achieved using 

Grimmel's approach, which was optimised and refined. 

HPLC and spectroscopic measurements proved the purity and presence of a single isomer.   

The antimalarial potency of the produced sulphonamide connected 4-quinazolin-(3H)-ones 

hybrids was also tested, resulting in powerful entities (4b, 4c, 4 l, 4 t and 4u).  

The hybrids that were active were gradually eliminatedand tested computationally and in 

vitro for enzyme inhibitory activity against the predicted receptors Pf-DHFR and h-DHFR, 

demonstrating their potency as dihydrofolate reductase inhibitors.  
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Amrane et al with their co team members synthesized derivative of quinazoline  

By synthesising 42 new derivatives at position four of the quinazoline ring, we were able to 

undertake a structure-activity relationship (SAR) analysis.[37] 

To find antiplasmodial compounds with likewise a carboxamido- or an alkoxy-group, to 

broaden our understanding of the antiplasmodial pharmacophore 2-

trichloromethylquinazoline.[37] 

There were five derivatives without a 2-CCl3 group. synthesised, tested, and found to be 

completely inert (EC50 > 50 M) for the two most powerful compounds (16 and 41).[37] 

The antiplasmodial activity required the presence of a 2-trichloromethyl group.[37] 

 

 

 
 

Frohlich et al with their co team members synthesized derivative of quinazoline 

5 new quinazolineartemisinin hybrids were created and tested because of their biological 

action against malarial parasites in vitro Leukemia cells (CCRF-CEM and Plasmodium 

falciparum 3D7), Plasmodium falciparum 3D7, Plasmodium falciparum 3D7, Plasmodium 

falciparum 3D Human cytomegalovirus (CEM/ADR5000) and CEM/ADR5000.[38] 

 therapeutically utilised hybrid 9 (EC50 = 1.4 nM) are more afficient then DHA and 

chloroquin are two medicines that have been studied.  

Inhibition of HCMV replication was particularly effective with chemicals 9 and 10 first-



ROLE OF QUINAZOLINE IN BIOLOGICAL ACTIVITY: A REVIEW 

 

Section: Research Paper 

 

304 
Eur. Chem. Bull. 2023, 12(Special Issue 4), 281-307 

 

generation cell cultures. 

 
 

CONCLUSION  

Various structural elements are depicted in the compounds structure above.  

quinazoline, and modifications around the fused ring after that, assess their efficacy in 

treating different types of diseases Using a variety of sources, I conducted a literature review.  

Quinazoline derivatives have antibacterial, anti-inflammatory,  and other properties like 

anticonvalsant, antimalarial, and other antifungal, antimalarial. They had a wide range of 

effects due to their varied physicochemical features.  

As a result, we can infer that this review will undoubtedly benefit researchers. As a result, we 

can infer that this review will undoubtedly benefit researcher a significant impact in the 

treatment of a variety of deadly diseases.  
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