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Abstract 
 
The heterocyclic compounds have a great importance in medicinal chemistry. One of the most important 
heterocycles in medicinal chemistry are quinazolines possessing wide spectrum of biological properties like 
antibacterial, antifungal, anticonvulsant, anti-inflammatory, anti-HIV, anticancer and analgesic activities. 
This skeleton is an important pharmacophore considered as a privileged structure. This review highlights the 
recent advances in the synthesis of quinazolines and quinazolinone derivatives with potent antimicrobial and 
cytotoxic activities. 
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1.INTRODUCTION 

 
Quinazolinones and quinazolines are 

noteworthy in medicinal chemistry, because of 
wide range of their antibacterial, antifungal (1-
6), antiinflammatory (7,8), antimalaria (9), 
anti-HIV (10), antiviral (10,11), 
antituberculosis (1,12) properties and also their 
inhibitory effects on thymidylate synthase 
(13,14), poly-(ADP-ribose) polymerase 
(PARP) (15-17) and thyrosine kinase (18,19). 
There are several approved drugs with 
quinazoline structure in the market such as, 
prazosin hydrochloride, doxazosine mesylate 
and terazosine hydrochloride (20,21) (Fig. 1). 

This review mainly focuses on recent 
quinazolinones and quinazoline structures with 

potent antimicrobial and cytotoxic activities. 
Consideration has been taken to cover the 
most recent references. 
 
2. Antimicrobial activity  

Bacterial resistance to existing drugs is a 
growing problem in the world. Considerable 
researches have been performed on the 
synthesis of new quinazolinone derivatives 
with potent antimicrobial activity. These 
derivatives possess antibacterial activities, 
especially against the gram positive strains, 
and fungi through their interaction with the 
cell wall and DNA structures (22). 

Structure activity relationship studies of 
quinazolinone derivatives in various literatures 
have revealed that substitution at positions 2 
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and 3, existence of halogen atom at 6 and 8 
positions and substitution (mainly amine or 
substituted amine) at 4th position of the 
quinazolinone ring can improve their 
antimicrobial activities (Fig. 2) (3,23-26). The 
presence of substituted aromatic ring at 
position 3 (3) and methyl, amine or thiol 
groups at position 2 are essential for 
antimicrobial activities.  

Several N3-sulfonamide substituted 
quinazolinone derivatives were prepared by 
Zayed and colleagues. Substitution of the main 
aromatic ring of quinazolinone with iodine at 6 
and 8 positions significantly improved 
antibacterial activity (Fig. 3) (23). 

Raval and coworkers developed a simple 
and reproducible technique for synthesis of 
various pyrazolyloxopropyl-quinazolin-4(3H)-
one derivatives by connecting the pyrazolyl 
moiety at 2 position of the quinazolinone 
nucleus with short reaction times, excellent 
yields, and without formation of undesirable 
side products. Representative compounds 
showed significant activity in antimicrobial 
screen is depicted in Fig. 4 (27). 

Sojitra and colleagues have reported a 
simple and efficient methodology for the 
synthesis of new 4-(3,5-dimethyl-1-phenyl-
1H-pyrazol-4-ylazo)- N -(2-substituted-4-oxo-
4H-quinazolin-3-yl) benzene sulfonamide 
derivatives in good yields. The in vitro 
antimicrobial assays of the new compounds 
revealed that their antibacterial effects           
were superior to their antifungal activities 
(Fig. 5) (28). 

A series of 2-benzyl-3-{4-[N'-(3-
substituted-5 – oxo - 1-substituted - 1,5 – 
dihydropyrazol – 4 -ylidene) hydrazino] 
phenyl}-3H-quinazoline-4-one derivative were 
synthesized by Unnissa and coworkers. The 
synthesized compounds were screened for 
their antibacterial and antifungal activities 
against pathogenic bacteria and fungi. 
Compounds exhibited good antibacterial and 
antifungal activities against the tested 
microorganisms (Fig. 6) (29).  

New derivatives with incorporation of an 
indole and a fluorinated aromatic ring at 2 and 
3 positions of quinazolinone, respectively, 
were prepared by Dave and colleagues. All the 
newly synthesized compounds were screened 

for antibacterial activity. Three derivatives 
including a, (2-fluoro benzylideneamino)        
b, (benzylideneamino) and c, (2-nitro 
benzylideneamino) were found to be active 
against S. aureus (Fig. 7) (25).  

Aza isatins are biological active compounds 
which are mainly used for their antibacterial 
and antifungal activities. Devi and coworkers 
have reported the synthesis of some new aza 
isatin derivatives containing 4(3H) 
quinazolinones. The N-hexyl substituted 
isatin-quinazoline derivative has been found to 
be relatively active against screened gram 
positive, gram negative bacteria and fungi 
species in comparison to other compounds 
(Fig. 8) (26). 

Synthesis and antimicrobial evaluation of 
novel 2-(chloromethyl)-3-(4-methyl-6-oxo-5-
[(E) - phenyldiazenyl] – 2 – thioxo - 5,6 –
dihydropyrimidine - 1(2H) - yl)quinazoline -
4(3H)-ones derivatives were carried out by 
Kumar and coworkers (Fig. 9). The data from 
antibacterial examinations indicated that the 
substituent on the phenyl ring exerted 
significant influence on the antibacterial 
profile as compounds a, b and c with methoxy; 
and methyl-substituted ring were more active 
molecules compared to other compounds 
bearing other electron donating or 
withdrawing groups. The results also indicated 
that gram positive bacteria were more 
susceptible towards this newly synthesized 
quinazoline-4(3H)-ones (30).  

Desai and colleagues have reported the 
synthesis and in vitro antimicrobial activity of 
various 2-(2-chloro-6-methyl(3-quinolyl))3-[2-
(4 - chlorophenyl) - 4 -oxo(3-hydroquinazolin-
3 - yl)] - 5 -[(aryl)methylene]-1,3-thiazolidin-
4-ones. Some derivatives bearing chloro or 
hydroxy groups on R' exhibited very good 
antimicrobial activities. Additionally, R'=2OH 
and R'=3OH substituted derivatives exhibited 
excellent activities against both bacterial and 
fungal species. It seems that the hydroxy group 
at ortho or meta position are important for 
enhancing activity against both bacterial and 
fungal species (Fig. 10) (31). 

A series of 2-oxo-azetidinyl-quinazolin-
4(3H)-ones have been synthesized from              
their corresponding Schiff bases derivatives  
by Patel and coworkers (Fig. 11). 
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Fig. 1. Approved marketed drugs with quinazoline 
structure. 
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Fig. 2. Quinazolinone basic structure. 
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Fig. 3. 6,8-Diiodo-2-methyl-3-substituted-quinazolin-4 
(3H)-ones derivatives. 
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Fig. 4. 6-Bromo-2-(3-(3-(4-(1-(2-chlorophenyl) -3-methyl-
1H-pyrazol-5(4H)- ylideneamino) phenyl)-5- (substituted 
phenyl) -4,5-dihydro-1H-pyrazol-1-yl) -2-oxopropyl) -
3-(4-fluorophenyl) quinazolin-4(3H)-one. 
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Fig. 5. 4-(3,5-Dimethyl-1-phenyl-1H-pyrazol-4-ylazo) –
N - (2 – substituted - 4 – oxo - 4H-quinazolin - 3 -  yl) 
benzenesulfonamide derivatives. 
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Fig. 6. 2- benzyl – 3 - {4 - [N '- (3-methyl - 5- oxo - 1,5-
dihydropyrazole-4 ylidene) hydrazino] phenyl}-3H-
quinazoline-4-one. 
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Fig. 7. 7-Chloro-3-(4-fluorophenyl)-2-((5-(substituted 
amino) -1H-indol-1-yl)methyl) quinazolin-4(3H)-one 
derivative. 
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Fig. 8. 3-(1,2-Dihydro-1-substituted-2-oxopyrrolo[2,3-
b]pyridin - 3 - ylideneamino) - 2 - methylquinazolin - 
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Fig. 9. 2-(Chloromethyl)-3-(4-methyl-6-oxo-5-[(E)-phenyl-
diazenyl]-2-thioxo-5,6-dihydropyrimidine-1(2H)-yl) quinazo-
line-4(3H)-ones derivatives. 
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Fig. 10. 2-(2-Chloro-6-methyl (3-quinolyl))3-[2-(4-chlor-
ophenyl)-4-oxo(3-hydroquinazolin-3-yl)]-5-[(aryl) methyl-
ene]-1,3-thiazolidin-4-ones. 
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Fig. 11.  6-Bromo-2-[2-(2,6-dichlorophenyl)amino] benzyl 
-3-( nitro or hydroxyl or methoxy, .benzylideneamino)-
quinazolin-4(3H)-one (Shiff base derivatives) and 6-
bromo-3-[3-chloro-4-(-nitro, or hydroxyl or methoxy, 
phenyl)-2-oxoazetidin-1-yl]-2-[2-(2,6-dichloro phenyl) 
amino]benzyl-quinazolin-4(3H)-one one (azetidinone 
derivatives). 

 
Compounds containing chloro or methoxy 
groups showed good antimicrobial activity in 
most cases. 2-Azetidinone derivatives were 
found to be more active than the Schiff bases. 
However, both Schiff bases as well as 2-
azetidinones possessed moderate to poor 
antifungal activity. Compounds containing 4-
dimethylamino or 2-hydroxy-4-diethylamino 
groups were found to be inactive against 
bacterial species (32). 

Dimeric 2-(2-chlorophenyl)-quinazolin-4-
ones had been prepared and introduced as 
potential antimicrobial agents by Desai and 
coworkers. The aromatic substituted 
derivatives as shown in Fig. 12 had very good 
activity against several strains of bacteria (33). 

Some new 2,3-disubstituted (3H)-
quinazolinone derivatives have been synthesized 
by Hassanzadeh and colleagues (34). 
Khodarahmi and coworkers have evaluated 
antibacterial and antifungal effects of these 
compounds. All synthesized compounds 
indicated mild to high antibacterial effects 
especially against gram-negative bacteria. All 

tested strains of fungi were sensitive to these 
compounds as well (Fig. 13) (35). 

A series of novel derivatives of 3-substituted-
2-thioxoquinazolin4(3H)-ones have been 
prepared by Rajasekaran and colleagues. 
Compound 2-[(2,3-dimethyl-phenyl)-(4-oxo-3-
phenyl-2-thioxo-3,4-dihydro-2H-quinazolin - 1-
ylmethyl)-amino]-benzoic acid showed broad 
spectrum of activity against all the tested gram 
positive, gram negative bacteria and the fungi 
(Fig. 14) (36). 

A new series of 2-heteroarylthio-6-
substituted-quinazolin-4-one analogs were 
designed synthesized and evaluated for their   
in vitro antimicrobial activity by Al-Omary. 2-
(6,7-Dimethoxy-3-benzyl-4-oxo-3,4-dihydro-
quinazoline-2-ylthio) nicotinic acid showed 
broad spectrum antimicrobial activity 
comparable to the known standard antibiotic 
(Fig. 15) (37).  

6,7-Bis(arylthio)-quinazoline-5,8-dione and 
furo-[2,3-f]quinazolin-5-ol derivatives were 
synthesized and tested for in vitro antifungal 
activity by Ryu and coworkers (Fig. 16).
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Fig. 13.  N'-(1-(4-Oxo-3-phenyl-3,4-dihydroquinazolin-
2-yl)propyl)-N-phenylbutyrohydrazide. 
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Fig. 14. 2-[(2,3-Dimethyl-phenyl)-(4-oxo-3-phenyl-2-
thioxo-3,4-dihydro-2H-quinazolin-1-ylmethyl)-amino]-
benzoic acid. 
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Fig. 15. 2-(6,7-Dimethoxy-3- benzyl-4-oxo-3,4-dihydro 
quinazoline-2-ylthio) nicotinic acid.  
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Fig. 16. 6, 7-Bis(arylthio)-quinazoline-5,8-dione (left), 
furo[2,3-f]quinazolin-5-ols(right). 
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Fig. 17. 5-arylamine (or alkylamine)-8-amino polyhalo 
benzonitrile quinazolin-4(3H)-one derivatives. 
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Among tested compounds, many of furo       
[2, 3-f] quinazolin-5-ols and 6,7-bis(arylthio)-
quinazoline-5,8-diones showed good 
antifungal activity against all tested fungi. The 
results suggested that furo [2, 3- f] quinazolin-
5-ol and 6,7-bis(arylthio)-quinazoline-5,8-
dione would be promising leads for the 
development of antifungal agents (38).  

Shi and colleagues synthesized potential 
antimicrobial agents containing two groups: a 
polyhalobenzonitrile and 5-arylamine (or 
alkylamine)-8-aminoquinazolin-4(3H)-one. 
Compounds were screened for their in vitro 
antibacterial and antifungal activities. The 
results showed that most of the tested 
compounds had variable inhibitory effects on 
the growth of gram-positive, gram negative 
bacteria or fungal strains. Introduction of 
haloaniline or simple alkylamine into the 5 
position and 2,4,5-trichloro-isophthalonitrile 
into the 8 position of quinazolin-4(3H) one, 
could improve antimicrobial activity in all 
synthetic derivatives (Fig. 17) (39). 

Mohamed and coworkers have reported the 
synthesis of some of substituted quinazolinones. 
Their results indicated that although the 
synthesized quinazolinone derivatives (II, III and 
IV) (Fig. 18) were powerfully active against 
gram-positive bacteria as compared to 
streptomycin, they had no effect on 
Pseudomonas aeruginosa, as representative 
gram negative species. The order of the 
activity of the three derivatives was II, IV and 
III. Compound II was found to be the most 
active gyrase inhibitor as illustrated by the 
docking study. The reasonable antibacterial 
activity against gram-positive bacteria may be 
attributed to their better permeability to the 
bacterial cell wall. Structure activity 
relationship of these compounds demonstrated 
that substitution of the N-H hydrogen at 
position 3 of the pyrimidine ring with ethyl 
acetate (II) increased the activity with respect 
to the unsubstituted parent compound I. 
Therefore, the anti-bacterial activity of II may 
be in part due to the prevention of lactam-
lactim tautomerism and the presence of active 
methylene at position 2, as an electron 
releasing group as shown in Figs. 18 and 19. 
The activity of compound II against fungi may 
be due to the presence of a highly negatively 

charged region of –CH2CN at position 2 
beside carbonyl oxygen at position 4 in the 
pyrimidine ring. The -CH2CN moiety can 
attack the chemical components of the cell 
wall by either direct interaction or by 
disturbing the electron balance of the cell wall. 
However, decreased activity of derivative IV 
may be related to the presence of an amide group 
at position 2 of the pyrimidine ring which is less 
active than the cyano group in II (22). 

Lactam-lactim dynamic equilibrium is a 
classical solvent dependent equilibrium in 
organic synthesis. Quinazolinone derivatives 
are normally found in more polar conformer 
(B) (lactam form) which is more stable in 
polar solvent or in aqueous media. Form (A) 
will be found only in non-polar solvents or in 
gas phase. Among the canonical forms (D) and 
(C), the (D) form with oxygen (negative 
charge) and nitrogen (positive charge)                 
has much greater stability than the (C) form 
(Fig. 19), consequently, O-alkylation of 
quinazolinone ring should be more likely in 
polar solvents. Accordingly, El-Badry and 
coworkers have developed the synthesis of 
substituted quinazolines at 4-position by O-
alkylation depending on the lactam-lactim 
dynamic equilibrium phenomena (24).  

In a study of the effect of solvent polarity 
on lactam-lactim dynamic equilibrium of 
quinazolin-4(3H)-one, acylation of quinazolin-
4(3H)-one with acetyl chloride (used also as 
solvent) generated 4-acetoxyquinazoline as a 
sole product while 3-acetyl quinazolinone 
derivative  was produced from above reaction 
by changing solvent polarity. This illuminated 
that, in the presence of acetyl chloride as the 
solvent, quinazolinone exists in lactim form 
while in pyridine (polar solvent) it exists in 
lactam form (Fig. 20) (24). 

Saxena and colleagues have carried out              
the synthesis of some thiosemicarbazone 
derivatives. Thiosemicarbazones possess both –
N-C=S and –CH=N- groups as pharmacophore. 
Synthesized compounds were evaluated against 
different human pathogens. Compounds 
having p-nitro and m-nitro substituents showed 
marked activity against Klebsiella pneumoniae 
and Curvularia lunata. All compounds showed 
moderate to minimum activity against 
Aspergillus fumigatus and Escherichia coli, 
respectively (Fig. 21) (40).  
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Fig. 20. 4-Acetoxy-6, 8-dibromo-2-methylquinazolin-4 
(3H)-one, 3-Acetyl-6,8-dibromo-2-methylquinazolin-4 
(3H)-one. 
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Fig. 21. 1-[2-Hydroxyl–5–(substituted phenyl)diazyl 
benzylidene-3-(4-oxo-2-phenylquinazolin-3(4H)-yl) 
thiourea. 
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Fig. 22. 1-(4-Hydroxybenzylidene)-4-(4-(4-oxo-2-pheny-
lquinazolin-3(4H)-yl) phenyl) semicarbazide. 
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Fig. 23. Acetamide / thiourea/ sulphonamide/ urea/ 
derivatives of quinazolinones conjugated with lysine. 
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Fig. 24. 3-[Benzimidazo(1,2-c)quinazolin-5-yl]-2H-chro-
mene-2-one (left) and 3-[benzothiadiazoleimidazo(1,2-
c)quinazolin-5-yl]-2H-chromene-2-one (right)  
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Fig. 25. Tricyclic quinazolinone derivatives include 
fused pyridazino or pyrrolo -quinazolinones and fused 
pyrazolo–quinazolinones. 
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A series of 1-(substitutedbenzylidene)-4-(4-
(2-(methyl/phenyl)-4-oxoquinazolin-3(4H)-yl) 
phenyl) semicarbazide derivatives were 
synthesized by Saravanan and coworkers with 
the aim of developing potential antimicrobial 
agents. The in vitro antibacterial and 
antifungal properties were tested against some 
human pathogenic microorganisms. Based on 
the results obtained, compound shown in            
Fig. 22 was very active compared to the rest of 
the tested compounds (41).  

A series of urea/thiourea/acetamide 
/sulphonamide derivatives of quinazolinones 
conjugated with lysine have been synthesized 
by Suresha and coworkers. All compounds 
have been evaluated against variety of 
pathogens for their antibacterial activity and 
structure-activity relationship has been 
developed. The activity profile revealed that 
the compounds containing urea and thiourea 
along with fluoro group exerted a highly 
potent activity (Fig. 23) (42). 

A series of 3-[benzimidazo(1,2-
c)quinazolin-5-yl]-2H-chromene-2-one and 3-
[benzothiadiazoleimidazo(1,2-c)quinazolin-5-
yl] - 2H - chromene - 2 - one derivatives 
incorporating a variety of substituents at the 
coumarin moieties have been synthesized by 
Kuarm and colleagues. These analogs were 
evaluated for their antimicrobial activity 
against bacteria and fungi. 6,8-Dichloro analog 
with 3-[benzimidazo(1,2-c)quinazolin-5-yl]-
2H-chromene-2-one and 6,8-dibromo analog 
of 3-[benzothiadiazoleimidazo(1,2-c)quinazolin-
5-yl]-2H-chromene-2-one were shown to be 
potent antimicrobial agents (Fig. 24) (43). 

A number of tricyclic quinazolinone 
derivatives including fused pyrazolo or 
pyridazino-quinazolinones and fused pyrrolo-
quinazolinones were synthesized from 
substituted anthranilic acids and chloroacyl 
chlorides by jafari and coworkers (44)               
(Fig. 25). Hassanzadeh and coworkers (45) 
and Khodarahmi and colleagues (46) have 
evaluated antibacterial and antifungal effects 
of these compounds. The results showed that 
the tested compounds had better bacteriostatic 
activity against gram-negative bacteria. The 
results also revealed that compounds had more 
significant bacteriostatic than bactericidal 
activities. Overall the results showed that      

C. albicans and A. niger were highly sensitive 
fungi to the compounds. 

A new series of 6-iodo-2-thienylquinazolin-
4(3H)-one and its fused heterocyclic analogs 
were prepared and tested for their 
antimicrobial activity by Alafeefy. 
Compounds shown in Fig. 26 had remarkable 
broad spectrum antimicrobial activities (47). 

 
3. Cytotoxic activity 

During the last decade lots of anticancer 
drugs with quinazoline structure have been 
discovered. Gefitinib (Iressa) and erlotinib are 
important examples of this group which were 
introduced to the market as anticancer agents 
(Fig. 27) (21,48). 

The proposed anti-cancer mechanisms for 
quinazolines include: 1) inhibition of the DNA 
repair enzyme system (17,49,50), 2) inhibition 
of epidermal growth factor receptor (EGFR) (a 
cellular trans-membrane tyrosine kinases that 
is over-expressed in a significant number of 
human tumors (48), 3) thymidylate synthase 
inhibition (37), and 4) inhibitory effects for 
tubulin polymerase (51), some representative 
examples are explained below: 

Poly(ADP-ribose) polymerase-1 (PARP-1) 
is involved in many fundamental processes 
including DNA repair and transcriptional 
regulations. A novel series of pyrazolo [1,5-
a]quinazolin-5(4H)-one derivatives introduced 
as potent class of PARP-1 inhibitors by 
Orvieto and colleagues. Phenyl substituent at 
the 2-position of the tricyclic system provided 
submicromolar inhibitors. Introduction of 
polar amides in position 2 of the tricyclic 
system led to the discovery of nanomolar 
inhibitors (Fig. 28) (17). 

2-{3-[4-(4-Fluorophenyl)-3,6-dihydro-1(2H)-
pyridinyl]propyl}-8-methyl 4(3H)quinazolin -
one is identified by Kinoshita and coworkers as 
potent PARP1 inhibitor with an IC50 value of 
14 nM (Fig. 29) (50).  

4- Aminoquinazoline represents a new class 
of anticancer drugs. These compounds are 
good inhibitors of epidermal growth factor 
receptor overexpressed through the inhibition 
of EGFR autophosphorylation. Wissner and 
colleagues discovered derivatives of 
quinazoline which showed EGFR kinase 
inhibitory activity (Fig. 30) (52). 
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Fig. 26. 2-(2-Thienyl)-4-(2-benzimidazolylmethyloxy)-6-iodoquinazoline, 6-(2-Thienyl)-2-iodo-benzimidazo [1,2-c]-
quinazoline. 
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Fig. 27. Quinazolinones with well known anticancer activity.  
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Fig. 28. Pyrazolo[1,5-a]quinazolin-5(4H)-one derivatives.  
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Fig. 29. 2-{3-[4-(4-Fluorophenyl)-3,6-dihydro-1(2H)-pyridinyl]propyl}-8-methyl-4(3H)-quinazolin-one. 
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Two series of new 6-alkoxy-4-substituted-
aminoquinazolines with EGFR kinase 
inhibitory activity were designed and 
synthesized by Abouzid and coworkers. Most 
of the tested compounds showed potent 
antitumor activity with IC50 values in the 
nanomolar range (Fig. 31) (53). 

Fernandes and colleagues demonstrated that 
the introduction of a β-halopropionamide 
chain at the 6th position of the quinazoline 
moiety has improved the capability of 
inhibition of autophosphorylation of EGFR, 
when compared to the parent quinazoline  
(Fig. 32) (54).  

Al-obaid and coworkers synthesized 2-(2-
thieno)-6-iodo-3-phenylamino-3,4-dihydro-quin-
zolin-4-one and 2-(2-thieno)-4-[4-sulfonamido-
benzylamino] - 6 - iodo - quinazoline. These 
compounds were most active members for 
inhibition of EGFR. (Fig. 33) (55). 

Dihydrofolate reductase (DHFR) which 
catalyzes the reduction of folate or 7,8-
dihydrofolate to tetrahydrofolate and 
intimately couples with thymidylate synthase 

(TS) is a target for developing new cytotoxic 
quinazolinones. Inhibition of DHFR or TS 
activity, leads to ‘thymineless cell death’. Al-
Omary and colleagues designed and evaluated 
3-benzyl-2-cinnamylthio-6-(methyl or nitro)-
quinazolin-4(3H)-ones as active DHFR 
inhibitors. Raltitrexed which is an inhibitor of 
thymidylate synthase has been registered for 
the first-line treatment of advanced colorectal 
cancer (Fig. 34) (56). 

A new series of 2-heteroarylthio-6-
substituted-quinazolin-4-one analogs were 
designed, synthesized and evaluated for their 
in vitro DHFR inhibition by Al-Omary and 
coworkers (Fig. 35) (37). 

The essential role of microtubules in 
mitosis and cell division makes them 
important targets for anticancer drugs. Several 
2-styrylquinazolin-4(3H)-ones have been 
prepared by Raffa and colleagues. These 
compounds were active against certain types 
of cancer by inhibiting tubulin polymerization 
(Fig. 36) (57). 
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Fig. 31. 6-Alkoxy-4-substituted-aminoquinazolines.  
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Fig. 32. Quinazolines with β-halopropionamide chain at the 6th position.  
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Fig. 34. 3-Benzyl-2-cinnamylthio-6-(methyl or nitro)-quinazolin-4(3H)-ones and raltitrexed as active DHFR inhibitors.  
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Fig. 35. 2-(2-Aminothiazol-5-ylthio)-3-phenyl -6-methyl-quinazolin-4(3H)-ones. 
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Fig. 36. 6-Chloro-3-(pyrimidin-2-yl)-2-styryl quinazolin-4(3H)-one.  
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4. CONCLUSION 
 

Quinazolinone is an important pharmaco-
phore which is considered to be a privileged 
structure in medicinal chemistry. These 
structures represent molecules which are 
capable of binding at multiple sites with      
high affinity and facilitate more rapid 
discovery of useful medicinally active 
compounds. Alfuzosine hydrochloride, 
prazosin hydrochloride, doxazosine mesylate 
and terazosine hydrochloride are approved 
drugs with quinazolinone structure in the 
market.  

Literature review of the structure activity 
relationship studies of quinazolinone ring 
revealed that substituents at positions 2 and 3, 
existence of halogen atom at 6 and 8 positions 
and substituents, mainly amine or substituted 
amines, at 4th position can improve 
antimicrobial activities. Also the presence of 
substituted aromatic ring at position 3 and 
methyl or thiol group at position 2 are essential 
for antimicrobial activities.  

Cytotoxic activity of the quinazolinone 
derivatives on various cell lines for example 
HeLa, L1210, and HT29 has also been 
reported. Gefitinib (Iressa®) and erlotinib are 
derivatives of quinazolinones introduced to the 
market as anticancer agents. Proposed 
anticancer mechanisms for quinazoline 
derivatives include: 1) inhibition of the DNA 
repair enzyme system, 2) inhibition of EGFR, 
3) thymidylate enzyme inhibition and 4) 
inhibitory effects for tubulin polymerize. 
Future investigation of quinazolinone structure 
could give some more hopeful results in the 
field of medicinal chemistry. 
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