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ABSTRACT 
A series of Quinazoline -4-(3H) ones were synthesized and characterized by IR, 

1
 H NMR and mass spectral 

Analysis. In the present paper, The  Invitro Anti-inflammatory activity of synthesized compounds were studied 

using  denaturation of protein by Bovine serum albumin (BSA) and results were compared with std Ibuprofen. 3-(4-

Bromo phenyl)-4-(3H)quinazolinone , 3-(4-methyl phenyl)-4-(3H)quinazolinone exhibited highest invitro anti-

inflammatory  activity among the synthesized  compounds .The antioxidant capacity of Quinazolinones were studied 

using different Invitro analytical methodologies such as 1,1 diphenyl -2-picryl-hydrazyl free radical ( DPPH ) 

scavenging , total reducing ability determination using Fe 
3+

 , Fe 
2+ 

transformation method , Nitric oxide scavenging  

&  hydrogen peroxide scavenging , were used as the reference antioxidant radical scavenger compounds.3-(4-

Bromophenyl)-4-(3H)quinazolinone,3-(4-methoxyphenyl)-4-(3H)quinazolinone,3-(4-methyl phenyl)-4-

(3H)quinazolinone, and 3-(2,6dimethylphenyl)-4-(3H)quinazolinone exhibited highest scavenger activity among the 

synthesized  compounds , in addition, methylated compound exhibited better activity among the synthesized 

compound.  
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INTRODUCTION 
Heterocyclic chemistry comprises at least half of all organic chemistry research worldwide. In particular, 

heterocyclic structure forms the basis of many pharmaceutical, agrochemical and veterinary products. 

Quinazolin‐4(3H)‐ones are classes of fused heterocyclic that are of considerable interest because of the 

diverse range of their biological activities such as, antimicrobial, anticancer, anticonvulsant , anti-

inflammatory etc. In addition, several physiological activities such as antibacterial, fungicidal, 

antispasmodic, analgesic and antitubercular of various Quinazolinone derivatives have proved their 

efficacy in combating variety of diseases. 

Inflammation is the result of concerted participation of a large number of vasoactive, chemo tactic and 

proliferative factors at different stages and there are many targets for anti inflammatory action 
1
.  

Irrespective of the type of injury the inflammatory response is suppressed by glucocorticoids. This is the 

basis of most of their clinical uses. Glucocorticoids interfere on several steps in the inflammatory 

response. Corticoids are only palliative, do not remove the cause of inflammation, the underlying disease 

continues to progress while manifestations are dampened. They favor spread of infections as capacity of 

defensive Cells to kill microorganisms is impaired. They also interfere with healing and scar formation. 

Peptic ulcer may perforate asymptomatically. Indiscriminate use of corticoids is hazardous. Other than 

corticosteroids the NSAIDs are also used to treat inflammation. The major mechanism of action of the 

NSAIDs is the inhibition of prostaglandin (PG) synthesis or preferential or selective cox-2 inhibition
2-3

. 

Due to inhibition of PG synthesis it may produce toxicities like gastric mucosal damage, bleeding, 
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inhibition of platelet function, delay/prolongation of labour, asthma and anaphylactoid reaction in some 

individuals. The inhibition of cox-2 may enhance the cardiovascular risk. 

The search for new molecules with anti-oxidant properties is a very active domain of research, since they 

can protect the human body from free radicals and retard the progress of many chronic diseases, such as 

vascular diseases, some forms of cancer and oxidative stress responsible for DNA, protein and membrane 

damage.Reactive oxygen species (ROS) such as superoxide anions, hydrogen peroxide, hydroxyl and 

nitric oxide radicals, play an important role in oxidative stress related to the pathogenesis of various 

important diseases.
4-5

  

Anti-oxidants act as a major defense against radical mediated toxicity by protecting the damages 

caused by free radicals. Anti-oxidants agents are effective in the prevention and treatment of complex 

diseases, like atherosclerosis, stroke, diabetes, Alzheimer’s disease and cancer. Flavonoids and phenolic 

compounds are widely distributed in plants which have been reported to exert multiple biological effects 

including antioxidants
6
, free radical scavenging abilities, anti-inflammatory and anticarcinogenic. It has 

attracted a great deal of research interest in natural antioxidants. A number of synthetic compounds such 

as quinazolinones have also been extremely exploited for antioxidants activity. The above observation 

stimulated our interest to synthesize a series of compounds containing quinazolin‐4 (3H) ‐one ring system 

associated with various primary aromatic amines moiety and to evaluate their antioxidant potency.This 

study is aimed to investigate the Invitro anti inflammatory
 
by using bovine serum albumin (BSA), 

antioxidant and radical scavenging properties of quinazolinone with different analytical methodology. 
 
 

The antioxidant potential of synthesised compound was explained on the basis of total antioxidant activity 

by , ferrous ions chelating activity , scavenging activity of free radicals such as DPPH , Hydrogen 

peroxide radical scavenging activity   and Nitric oxide scavenging activity assay
7-12

 Furthermore, an 

important goal of this investigation is to show the invitro antioxidative effects of  quinazolinone as 

compared with standard antioxidants such as  ascorbic acid ,BHA, BHT, commonly used by the  

pharmaceutical industry. 

EXPERIMENTAL 
A one pot synthesis of quinazolinone derivatives from the reaction of anthranilic acid and primary 

aromatic amines with Vilsmeier reagent (DMF/POCl3) has been carried out. The reaction occurred in a 

few minutes under microwave irradiation providing excellent yields. Various 4-(3H)-quinazolinones 3a-j 

were synthesized
 
by treating anthranilic acid 1 with Vilsmeier reagent (DMF/POCl3) at 0° followed by the 

addition of primary aromatic amines (3a-j). The reaction-mixture was supported on anhydrous sodium 

sulphate and exposed to microwave irradiation for 2-4 min, resulting in the formation of 3-substituted 

quinazolinones.  

The products were characterized by IR, NMR and mass spectra. All the synthesized compounds were 

screened for their invitro studies of anti inflammatory and antioxidant activity. 
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In-vitro anti-inflammatory activity 

The standard drug and synthesized compounds (3a-j) were dissolved in minimum Quantity of 

Dimethyl Formamide (DMF) and diluted with phosphate buffer (0.2 M, PH 7.4). Final concentration of 
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DMF in all solution was less than 2.5%. Test Solution (1ml) containing different concentrations of drug 

was mixed with 1 ml of1mM albumin solution in phosphate buffer and incubated at 27°  in incubator for 

15 min.                                                                                                                                                           

Denaturation was induced by keeping the reaction mixture at 60°   in water bath for 10 min. After 

cooling, the turbidity was measured at 660 nm (UV-Visible Spectrophotometer SL-159, Elico India Ltd.). 

Percentage of Inhibition of denaturation was calculated from control where no drug was added. Each 

experiment was done in triplicate and average is taken. The Ibuprofen was used as standard drug. The 

percentage inhibition of denaturation was calculated by using following formula. The results are 

described in Fig.1. 

% of Inhibition = 100�(A0 - Ab) / A0 

DPPH free radical scavenging activity 
 

Briefly, 0.1 mM solution of DPPH  was prepared in ethanol and 0.5 mL of this solution was 

added 1.5 mL of synthesised solution in ethanol at different concentrations (10-250 µg/mL).  

These solutions were vortexed thoroughly and incubated in dark. A half hour later, the absorbance was 

measured at 517 nm against blank samples. Lower absorbance of the reaction mixture indicates higher 

DPPH  free radical scavenging activity. A standard curve was prepared using different concentrations of 

DPPH .  

The capability to scavenge the DPPH  radical was calculated using the following equation- 

 

% of Inhibition = (A0 - Ab) / A0 100. 

Where AC is the absorbance of the control which contains DPPH  solution and AS is the absorbance in the 

presence of synthesised solution Fig.2. 

Hydrogen peroxide radical scavenging activity 

1ml of (10‐250µg/ml) test drug/standard (Ascorbic acid) was added to 0.6ml of Hydrogen 

peroxide solution (Ashwin fine chemicals and pharmaceuticals) in phosphate buffer (PH‐7.4). After 

incubating for10 minutes at 37
o
C the absorbance was measured at 230nm.Corresponding blanks were 

taken. The experiment was performed in triplicate. The absorbance of hydrogen peroxide in phosphate 

buffer as control was measured at 230nm. The scavenging effect (%) was measured using equation (1).                                          

Hydrogen peroxide produces hydroxyl radicals in cells. Scavenging of these radicals by the test drug is 

used as a test for antioxidant activity. The reduction of these radicals is seen by the decreased absorbance 

at 230nm with increasing concentration of the test drug given in Fig.3. 

% of Inhibition = 100�(A0 - Ab) / A0 

Nitric oxide scavenging activity assay 

Nitric oxide radical scavenging activity was determined according to the method reported by Garratt. 

Sodium nitroprusside in aqueous solution at physiological pH spontaneously generates nitric oxide, which 

interacts with oxygen to produce nitrite ions. 2 mL of 10 mM sodiumnitroprusside in 0.5 mL phosphate 

buffer saline (pH 7.4) was mixed with 0.5 mL of test solution at various concentrations and the mixture 

incubated at 25
o
C for 150 min. From the incubated mixture 0.5 mL was taken out and added into 1.0 mL 

sulfanilic acid reagent (33% in 20% glacial acetic acid) and incubated at room temperature for 5 min. 

 Finally, 1.0 mL naphthylethylenediamine dihydrochloride (0.1% w/v) was mixed and incubated at room 

temperature for 30 min before measuring the absorbance at 540 nm was measured with a 

spectrophotometer. The nitric oxide radicals scavenging activity was calculated and data is given in Fig.4. 

% of Inhibition = (A0 - Ab) / A0 100� 

Reducing power assay (FRAP) 
 

  The synthesised compounds (0.75 ml) at various concentrations was mixed with 0.75 mL of 

phosphate buffer (0.2 M ,pH 6.6) and 0.75 mL of potassium hexacyanoferrate [K3Fe(CN)6] (1%, w/v), 

followed by incubating at 50oC in a water bath for 20 min. The reaction was stopped by adding 0.75 mL 

of trichloroacetic acid (TCA) solution (10%) and then centrifuged at 3000 r/min for 10 min. 1.5 ml of the 

supernatant was mixed with 1.5 mL of distilled water and 0.1 mL of ferric chloride (FeCl3)solution (0.1%, 
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w/v) for 10 min. The absorbance at 700 nm was measured as the reducing power. Higher absorbance of 

the reaction mixture indicated greater reducing power. Given in Fig.5. 

% of Inhibition = 100�(A0 - Ab) / A0 

 

RESULTS AND DISCUSSION 

Invitro anti-inflammatory and antioxidant activity of synthesized compounds were measured by BSA, 

DPPH, H2O2 , N2O and FRAP assays.  

All the synthesized compounds (3a-3j) were evaluated for their anti-inflammatory and antioxidant 

activities. All of them were shown significant anti-inflammatory activity (3a-3j) 3c, 3e, 3f, 3g 3j and 

antioxidant activity, among (3a-3j) 3c, 3d, 3i, 3j were top most than others.                           

Invitro anti-inflammatory and antioxidant activities of synthesized compounds were comparable to that of 

the standard drug used in the studies.                                       

 
Fig.-1: Invitro anti-inflammatory activity 

 
                
  

Fig.-2: DPPH free radical scavenging activity 
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Fig.-3: Hydrogen peroxide radical scavenging activity 

 

                        

 

 
Fig.-4: Nitric oxide scavenging activity assay 
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Fig.-5: Reducing power assay (FRAP) 

 

CONCLUSION 
According to data obtained from the present study, quinazolinone derivatives were found to be an 

effective invitro anti-inflammatory and antioxidant activity by the Invitro assay including reducing power, 

DPPH radical. Nitric oxide radical scavenging and hydrogen peroxide scavenging activities w compared 

to standard antioxidant compounds such as ascorbic acid, BHA, BHT respectively. Based on the 

discussion above, these quinazoline analogs could be considered as useful templates for further 

development to obtain more potent antioxidant activity. Quinazolinone derivatives could be very useful 

for the virtual screening in the development of anticancer agents. 

 

ACKNOWLEDGEMENT 
The authors wish to express their deep gratitude to DEAN, Mother Theresa Post Graduate & Research 

Institute of Health Sciences, Pondicherry and Mr.Mansoor Alikhan, MD, Oxford Group of institution, 

Bangalore for their help in carrying out the antioxidant activity. 

 

REFERENCES 
1. K.D Tripathi, International Journal of Pharmaceutical Studies and Research., 1, 26 (2004). 

2. G.W Schmid-Schonbein, Annu Rev Biomed Eng., 8, 93 (2006). 

3. S.M Lucas, N.J Rothwell and R.M Gibson, J. Pharmacol., 147, 232, (2006).  

4. M.Hajimahmoodi, N.Sadeghi, B.Jannat, M.R Oveisi, S.Madani and M. Kiayi, J. Biol. Sci., 8 ,779 

(2008). 

5. K.Z Guyton, M.  Gorospe and N.J Holbrook, Cold spring Harbor laboratory press, New York., 247 

(1997).  

6. M.S Blois, J.Nat.Prod, 26, 1199 (1958). 

7. I.Gulicin,  Toxicology .,217 , 213 (2006)                                                                                                                                           

8. D.L.Trepanier, and S.Sundar, J.Heterocycl.Chem, 12,231(1975).  

9. V.Alagarsamy, V.Rajasalomon and K.Dhanabal, Bioorg.Med.Chem., 15, 235(2007)  

10. J.N.Sharma, A.M.Samud and M.Z.Asmawi, Inflammopharmacolog. 12, (2004).  



 
Vol.4, No.2 (2011), 418-424 

 

STUDY OF 4-(3H) - QUINAZOLINONE DERIVATIVES                                                                                              M. Gnana Ruba Priya et. al 

 
424 

11. IIhami Gülçin , Zubeyr Huyut , Mahfuz Elmastas and Y.Hassan, Toxicology ., 3 ,43 (2009) 

12. Yerra Rajeshwar, G.P. Senthil Kumar, Malaya Gupta and Upal Kanti Mazumder, European Bulletin 

of Drug Research, 13, 1, (2005). 

[RJC-736/2011]  

 

New Journal 

WaterR&D 
ISSN: 2249-2003 

 

 
 [April, August and 

December] 

All articles will be peer-

reviewed. 

 
Scope and Coverage: 
Water: Research & Development [Water R&D] is an international Research Journal, dedicated 

to ‘Water’. It is a truly interdisciplinary journal on water science and technology. It’ll showcase 

the latest  research related to Water in the field of chemistry, physics, biology, agricultural, food, 

pharmaceutical science, and environmental, oceanographic, and atmospheric science.  It includes 

publication of reviews, regular research papers, case studies,   communications and short notes. 

Its Coverage area is: 
Water Pollution; Ecology of water resources, including groundwater; Monitoring, remediation 

and conservation of water resources; Rain Water Harvesting; Absorption and Remediation; 

Aquatic and Marine life ; Corrosion ; Industrial Effluent treatments; Physics, Chemistry and 

Biology of water; Water, as a Green solvent/ Reaction Medium; Management of  water resources 

and water provision; Wastewater and water treatment; Water related Rules, Policies, Laws; Dyes 

and Pigments; Water and Health; Sustainable use of water; Policies and Regulations about water; 

Degradation of aquatic ecosystem; Water Footprints and Virtual water calculations. 

 

All submissions are addressed to the Editor-in-Chief at Editorial office address  or by e-mail to: 

water.editor@yahoo.co.in 

*Note: If you think you may be 

a potential reviewer for water 

related manuscripts, please 

send your CV and Photo to the 

Editor. 

WaterR&D 
23 ‘Anukampa’, Janakpuri, Opp. Heerapura Power Stn., Ajmer Road, Jaipur-302024 (India) 

E-mail : water.editor@yahoo.co.in ; Phone : 0141-2810628(Off.), 07597925412(Mob.) 

 

ijCEPr______________________________________________ 
International Journal of 

Chemical, Environmental and Pharmaceutical ResearchChemical, Environmental and Pharmaceutical ResearchChemical, Environmental and Pharmaceutical ResearchChemical, Environmental and Pharmaceutical Research    
www.ijcepr.com 

[Abstracted in :  Chemical Abstracts Service , American Chemical Society, USA and CAB(I) , UK] 

_____________________________________________________________________________ 

 

ijCEPr widely covers all fields of Chemical, Environmental and Pharmaceutical Research. 

Manuscript Categories: Full-length paper, Review Articles, Short/Rapid 

Communications. 
 

Manuscripts should be addressed to: 

Prof. (Dr.) Sanjay K. Sharma 

Editor-in-Chief 

23, ‘Anukampa’,Janakpuri, Opp. Heerapura Power Station, 

Ajmer Road, Jaipur-302024 (India) 

E-mail: ijcepr@gmail.com 

Phone:0141-2810628(O),  09414202678, 07597925412(M) 

 

 


