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INTRODUCTION 
Organic compounds containing a ring made up of 
heteroatoms in addition to carbon atoms are 
called heterocyclic compounds. Heteroatoms 
include oxygen, nitrogen, sulfur and less 
frequently phosphorous, boron and silicon. 
Heterocyclic compounds by far are the largest 
classical divisions of organic chemistry and are 
immense importance biologically and industrially. 
The majority of pharmaceuticals and biologically 
active agrochemicals are heterocyclic, while 
countless additives and modifiers used in 
industrial application ranging for cosmetics, 
reprography, information storage and plastics are 
heterocyclic in nature. The diversity of types of 
heterocyclic compounds is very great, since they 
can differ in the number of ring atoms and by the 
nature, number and positions of the heteroatoms, 
by the presence or absence of substituents or 
condensed rings, and by the saturated, 

unsaturated or aromatic nature of the heterocyclic 
ring.  
The heterocyclic compounds are very widely 
distributed in nature and are essential to living 
organisms. They play a vital role in the 
metabolism of all the living cells. Among large 
number of heterocycles found in nature, nitrogen 
heterocycles are the most abundant specially 
those containing oxygen or sulphur due to their 
wide distribution in nucleic acid illustration and 
their involvement in almost every physiological 
process of plants and animals. One of the main 
objectives of organic and medicinal chemistry is 
the design, synthesis and production of molecules 
having value as human therapeutic agents. During 
the past decade, combinatorial chemistry has 
provided access to chemical libraries based on 
privileged structures, with heterocyclic structures 
receiving special attention as they belong to a 
class of compounds with proven utility in 
medicinal chemistry. 

Research Article 

ABSTRACT 
Benzoxazole and its derivatives are important class of bioactive molecules, their importance is due 
to their versatile application in the field of drugs and pharmaceuticals as well as in chemical 
systems. It finds use in research as a starting material for the synthesis of larger, usually bioactive 
structures. A new series of benzoxazol-2-ylthio-N

’
-(4-substituted) acetohydrazide derivatives (IV a-

k), were obtained by synthesising new Schiff’s bases derived from benzoxolyl-2-
mercaptoacetohydrazide derivatives by treating with various aryl/hetero aryl aldehydes. Their 
chemical structures have been confirmed by 

1
H-NMR, 

13
C-NMR, FT-IR and Mass spectral data. 

The synthesised derivatives (IV a-k) were screened for their in vitro anti oxidant and anti fungal 
activities. Among the synthesized derivatives IVb, IVe, IVj showed significant anti fungal activity. 
The derivatives were also evaluated for their anti oxidant activity by DPPH free radical scavenging 
activity. All the synthesized compounds have shown free radical scavenging activity. 
 
Keywords: Benzoxazole, Schiff’s bases, anti fungal activity, anti oxidant activity, DPPH method. 
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The heterocyclic ring comprises of very core of the 
active moiety or the pharmacophore. Several 
benzofused hetero, bicyclic ring systems as indole, 
benzothiazole, benzimidazole, benzoxazole, have 
been studied and found to be possessing 
interesting pharmacological activities. One 
striking structural feature inherent to 
heterocyclic’s, which continue to be exploited is 
their ability to be manifest substituent around a 
core scaffold. Biologically active benzoxazole 
derivatives have been known for long time, since 
they are the isosteres of naturally occurring cyclic 
nucleotides and they may easily interact with the 
biopolymers of the organisms. 
Benzoxazoles and its derivatives are important 
class of bioactive molecules, their importance is 
due to their versatile application in the field of 
drugs and pharmaceuticals as well as in chemical 
systems. Benzoxazole finds use in research as a 
starting material for the synthesis of larger, 
usually bioactive structures. It is found within the 
chemical structures of drugs such as 
flunoxaprofen and zoxazolamine. 
The benzoxazoles are a large chemical family used 
as antimicrobial agents against a wide spectrum of 
microorganisms. The high therapeutic activity of 
the related drugs has encouraged the medicinal 
chemists to synthesize a large number of novel 
chemotherapeutic agents. The incorporation of 
the benzoxazole nucleus is an important synthetic 
strategy in drug discovery. This class of molecules 
have broadened the scope in remedying various 
dispositions in clinical medicine. This heterocyclic 
system has different activities as it can act as 
bacteriostatic or bactericidal, as well as fungicide 
and it is present in numerous anti viral drugs. 
Literature survey revealed that benzoxazoles 
possess most remarkable and a wide range of 
biological activities. The substituted benzoxazoles 
have been shown to exhibit antitumor, anti 
histaminic, anti parasitic, herbicidal, anti allergic, 
anthelmintic, COX-2 inhibitory, anti fungal, anti 
bacterial, anti cancer, anti tubercular, anti 
convulsant, diarrhoea-predominant irritable 
bowel syndrome, hypoglycaemic, HIV-1 reverse 
transcriptase inhibitor & insecticidal activities. It 
has also been shown to have binding affinity to 
Aβ42 fibrils. Recent observations suggest that 
substituted benzoxazoles and related 
heterocycles, possesses potential activity with 
lower toxicities in the chemotherapeutic approach 
in man. The resistance of some pathogens to 
standard antibiotic therapies is quickly becoming 
a major public health problem all over the world. 
There is a real need for the discovery of new 

antimicrobial agents, possibly acting through the 
mechanisms, which are distinct from those of 
well-known classes of anti microbial agents to 
which many clinically relevant pathogens may be 
now resistant.  
Discovering new drugs is an expensive and 
challenging process. Any new drug should not 
only produce the desired response to the disease 
but should do so with minimal side effects and be 
superior to the existing drugs in the market. One 
of the key steps in the drug design process is to 
identify the chemical compounds that display the 
desired and reproducible behaviour against the 
disease in a biological experiment. 
Benzoxazole (1) is a bicyclic heterocyclic 
compound consisting of benzene (2) and oxazole 
(3).  
 

 

    (1)                         (2)                      (3) 

Benzoxazoles can be considered as structural 
isosteres of naturally occurring nucleic bases 
adenine and guanine, which allow them to interact 
easily with polymers of living systems. It also finds 
use in research as a starting material for the 
synthesis of larger, usually bioactive structures. 
Benzoxazole (4) is an aromatic organic compound 
having benzene fused oxazole ring structure. 
 

 

      (4) 
 
Benzaxozole is a planar molecule with conjugated 
π electrons sextets in the cyclic system. It is 
aromatic in character. The lone pair of electrons 
on nitrogen, which is coplanar with the 
heterocyclic ring, and therefore not involved in 
delocalization, confers weakly basic properties. 
Associated with the aromaticity is a degree of 
stability, but when these are quarternized the 
resulting azollium species are significantly 
activated towards nucleophillic attack. 
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MATERIALS AND METHODS 
The present investigation is to build up 
benzoxazole derivatives attached with various 
substituted aromatic moieties and to screen their 
biological activities. So here, we synthesized 
various compounds mentioned in the table no. 1 

and collected their physical, chemical and 
analytical data. Their chemical structures have 
been confirmed by 1H-NMR, 13C-NMR, FT-IR and 
Mass spectral data and identified the potent 
compounds, if any for their specific activity and 
for future exploitation. 

 
 
Scheme 
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Table 1: Physical data of the 2-mercaptobenzoxazole Schiff’s bases (IV a-k) 

Code Ar Mol. Formula Mol. Weight %Yield M.P. (0C) 

IV a 

 

C17H15N3O2S 325 86  158-160  

IV b 

 

C16H12N3O2SCl 345.80 88  220-224  

IV c 

 

C17H15N3O3S 341.38 72  169-171  

IV d 

 

C18H17N3O4S 371.41 58  198-200  

IV e 

 

C14H11N3O3S 301.32 89  186-189  

IV f 

 

C16H13N3O3S 327.36 82  208-210  

IV g 

 

C18H17N3O2S 339.41 66  176-178  

IV h 

 

C17H15N3O4S 357.38 78  205-208  

IV i 

 

C16H12N4O4S 356 69  217-220  

IV j  

 

C18H17N3O4S 371.09 78  160-162  

IV k 

 

C18H16N4O2S 352.4 76  210-212  
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Anti fungal activity 

All the compounds have been screened for anti 
fungal activity using cup-plate agar diffusion 
method by measuring the inhibition zone in mm. 
Griseofulvin (50 µg/mL) was used as a standard 
drug for antifungal activity. The compounds were 
screened for antifungal activity against Aspergillus 
niger, Aspergilus tevatus, Pencillium notatum and 
Collitricum coffeanum in Asthana hawkers 
medium. These sterilized media were cooled and 
added with fungal suspension in individual 
portions and poured into petri-dishes and allowed 
to solidify. A stainless steel cylinder of 8 mm 
diameter (pre-sterilized) was used to bore cavities. 
All synthesized compounds were placed in serially 
in the cavities with the help of micropipette and 
allowed to diffuse for 1.0 hr. DMSO was used as a 
solvent for all the compounds, and as a control. 
These plates were incubated at 280C for 48 hrs, for 
anti fungal activity. The zone of inhibition 
observed around the cups after respective 
incubation was measured. 
 

 
 
 
 
 
 
 
 

Table 2: Composition for Asthana hawkers 
medium  

Sl. No. Ingredients Quantity 
1. Glucose 5g 
2. Potassium nitrate 3.5g 
3. KH2PO4 1.75g 
4. MgSO4.7H2O 0.75g 
5. Agar 15g 
6. Distilled water 1000ml 

 
Anti oxidant activity 

Anti oxidants react with DPPH and convert it to 1, 
1-diphenyl-2-picryl hydrazine. The degree of 
decolourisation indicates the scavenging efficacy of 
added substance. The change in absorbance at 517 
nm has been used as a measure of anti oxidant 
property. 
 
Spectrophotometry–principle of the method 
The spectrophotometric method for assessing the 
total antioxidant activity is based on the 
absorbance decrease monitoring of the DPPH· 
radical diphenyl-1-picrylhydrazyl) in the presence 
of anti oxidants. DPPH· is characterized as a stable 
free radical due to the delocalization of the spare 
electron over the molecule. Thus, the molecule 
cannot dimerise, as would happen with other free 
radicals.  The delocalization gives rise to a deep 
violet colour characterized by an absorption band 
at about 520 nm. When a DPPH· solution is mixed 
with a substance which can donate a hydrogen 
atom, the reduced form is generated, accompanied 
by the loss of the violet colour. 

 
  

  

N

N

NO2
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O2N

N
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O2N
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+ ANH

1,1-Diphenyl-2-picrylhydrazyl

 

Reaction of DPPH free radical with an anti oxidant 
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DPPH preparation 
1,1-Diphenyl-2-picrylhydrazyl (DPPH, 0.004gm) 
was dissolved in 100 ml of methanol to obtain 60 
µM DPPH and measure it at 517 nm and this 
reading was used control reading. 
 
Standard preparation 
Ascorbic acid (0.01 g) was dissolved in 10 ml of 
absolute methanol and then it was further diluted 
to obtain 10µg/ml, 20µg/ml, 50µg/ml, 75µg/ml 
and 100µg/ml and it was measured in calorimeter 
at 517 nm. 
 
Sample preparations 
Sample (0.01 g) was dissolved in 10 ml of absolute 
methanol and then it was further diluted to obtain 
10µg/ml, 25µg/ml, 50µg/ml, 75µg/ml and 
100µg/ml. 
 
Procedure 
The scavenging effect of sample as well as vitamin 
C corresponding to the quenching intensity of 1,1-
diphenyl-2-picrylhydrazyl (DPPH) as carried out. 
The sample solution of each tested (500 µl or 0.5 
ml) was mixed with the same volume of DPPH 
solution and allowed to stand for 30 min at room 
temperature. The absorbance was the measured at 
517 nm. The percentage scavenging effect was 
determined by comparing the absorbance of 
solution containing the test sample to that of 

control solution without the test sample taking the 
corresponding blanks. This was again measured 
after 1 hour. The result is tabulated as mean of the 
three readings for each sample. The vitamin C was 
used as positive control samples. 
Calculation 

 
                           Ac – As 

     %Inhibition   =    ---------- x 100 
                            Ac 

Where, 
Ac = Absorbance of control 
As = Absorbance of sample 

 
Control– DPPH in methanol 
Sample- Sample solution in methanol and DPPH 
To evaluate the scavenging effect of the sample in 
our study, DPPH inhibition was investigated and 
the results were evaluated as related against 
activities and control. The results of the free 
radical scavenging effect of sample and positive 
control (ascorbic acid) in DPPH – free radical 
system were determined. 
 
RESULTS AND DISCUSSION 
The newly synthesized compounds were assayed 
for anti fungal activity by zone of inhibition and 
anti oxidant activity by DPPH free radical 
scavenging method. The results were represented 
in the given tables and figures. 

 
 
 

 
Table 3: Anti fungal activity by zone of inhibition 

 
Compound code 

Zone of inhibition (mm) 

C. 
coffeanum 

A. 
niger 

A. 
terreus 

P. 
notatum 

IV a 7 6 5 6 

IV b 11* 12 11 10 

IV c 5 8 7 NA 

IV d 7 NA NA 6 

IV e 9 14* 16* 13* 

IV f 6 11 10 9 

IV g 5 7 8 7 

IV h 9 NA 6 NA 

IV i 7 5 NA 7 

IV j NA 9 7 5 

IV k 8 7 6 8 

Griseofulvin (50 
µg/ml) 

14 18 20 15 

NA = No activity, * = Significant activity 
Concentration of test compound = 50 µg/ml. 
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Table 4: Percentage inhibition values for anti fungal activity 

Compound code 
% inhibition 

C. coffeanum A. niger A. terreus P. notatum 

IV a 50 33.3 25 40 

IV b 78.5* 66.6 55 66.6 

IV c 35.7 44.4 35 NA 

IV d 50 NA NA 40 

IV e 64.21 77.7* 80* 86.6* 

IV f 42.8 61.1 50 60 

IV g 35.7 38.8 40 46.6 

IV h 64.2 NA 30 NA 

IV i 50 27.7 NA 46.6 

IV j NA 50 35 33.3 

IV k 57.1 38.8 30 53.3 

Griseofulvin 
(50 µg/ml) 

100 100 100 100 

 
NA = No activity, * = Significant activity.  
Concentration of test compound = 50 µg/ml 
 
 

 

Fig. 1: Graphical representation of anti fungal activity by zone of inhibition 

 

Fig. 2: Graphical representation of anti fungal activity by % inhibition 
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Table 5: Anti oxidant activity by DPPH free radical scavenging method 
Compound 

code 
IC50 (µg/ml) 

(Mean ± S.E.M) 

IV a 74.52 ± 0.95 

IV b 73.09 ± 0.55 

IV c 73.12 ± 1.01 

IV d 72.57 ± 2.09 

IV e 73.52 ± 1.6 

IV f 71.27 ± 0.86 

IV g 72.4 ± 2.06 

IV h 71.8 ± 1.97 

IV i 73.37 ± 2.8 

IV j 70.29 ± 0.38 

IV k 72.83 ± 0.88 

Ascorbic acid 67.8± 1.02 

  
 
 

 
Fig. 3: Graphical representation of IC50 values for anti oxidant activity 

All values were expressed as Mean ± S.E.M, N=3.  
All groups were compared with standard (Ascorbic acid).  
All compounds showed the Statistical significance - P<0.001  

 
The in vitro anti fungal activity was performed 
against fungal strains including Colleotrichum 
coffeanum, Aspergillus niger, Aspergillus terreus 
and Penicillium notatum. Asthana-hawkers 
medium was used for this activity. Griseofulvin 
was used as standard reference. All the derivatives 
were taken at a concentration of 50µg/ml. The 
compound (IVb) was more effective against 
Colleotrichum coffeanum. Compounds (IVe) and 
(IVj) were effective against Aspergillus niger. 
Compound (IVe) was also more effective against 
Aspergillus terreus and Penicillium notatum. Some 
of the compounds did not show activity.  

The in vitro anti oxidant activity of the synthesized 
benzoxazole Schiff’s bases was evaluated using 
DPPH free radical scavenging assay. Ascorbic acid 
was used as standard. The results of anti oxidant 
screening were depicted in table. As from the table 
it could be seen that most of the compounds 
showed significant anti oxidant activity. The 
highest scavenger activity observed in compound 
(IVf) is probably due to the presence of hydroxy 
group in aldehydic moiety. In the series 
compounds (IVf, IVh and IVj) showed significant 
activity with IC50 values (70.29 ± 0.38, 71.8 ± 1.97 



IJPCBS 2016, 6(4), 365-375                            Narender Boggula.                            ISSN: 2249-9504 
                 

373 

and 71.27 ± 0.86 respectively). Other compounds 
showed less activity. 
 
CONCLUSION 
Introduction of benzoxazole moiety, in the 
synthesis and biological evaluation of novel 2-
mercaptobenzoxazole derivatives, the synthesized 
products was characterized by IR, NMR, mass and 
evaluated for biological activities. The compounds 
were screened for their anti fungal and anti 
oxidant activities. The work states that novel 2-
mercaptobenzoxazole derivatives were 
responsible for anti oxidant and anti fungal 
activities these exhibit a maximum zone of 
inhibition. Further studies should be undertaking 
to elucidate the mechanism of action by which 
exert their anti oxidant and anti fungal activities. 
From the above study, it is concluded that the 
novel 2-mercaptobenzoxazole derivatives may 
represent a new source of anti oxidant and anti 
fungal with stable, biologically active components 
that can establish a scientific base for the use of 
this in modern medicine. This knowledge about 
the medicinal compounds usage can also be 
extended to other fields like field of 
pharmacology. The above results establish the fact 
that benzoxazole derivatives could be a rich 
source for exploitation and to synthesize potent 
and more specific compounds based on QSAR 
studies. 
 
ACKNOWLEDGEMENT 
The authors wish to thank the management of 
Nalla Narasimha Reddy Education Society’s Group 
of institutions, School of pharmacy, Hyderabad, 
Telangana, India for providing necessary 
equipment for research, facilities and support. 
 
REFERENCES 

1. Srikanth. L; Naik. U; Jadhav. R; 
Raghunandan. N; Rao. J.V; Manohar. K. 
“Synthesis and evaluation of new 
phenylamino-thiadiazolo-oxadiazolo-1,3-
benzoxazoles for their antifungal and 
anti-inflammatory activity”, Der Pharma 
Chemica,  2: 2010; 231-233. 

2. Horton. D; Bourne. A; Smyth. G.”The 
Combinatorial Synthesis of Bicyclic 
Privileged Structures or Privileged 
Substructures”, Chemical Reviews,103: 
2003; 893-896. 

3. Alan R.K; Ming.Q; Daming. F; Guifeng. Z;  
Michael. C; Karen.W. “Synthesis of 1,2,4-
Triazole-Functionalized Solid Support 
and Its Use in the Solid-Phase Synthesis of 

Trisubstituted 1,2,4-Triazoles”, Journal of 
Chemical Reviews, 96: 1996; 555-559. 

4. Turker. L; Sener. E; Yalcin. I; Akbulut. U; 
Kayalidere. I. “QSAR of some antigungal 
active benzoxazole using the quantum 
chemical parameters”, Scientia 
Pharmaceutica: 58: 1990; 107-111. 

5. Devinde. R; Jacob. B; Sean. M. “Synthesis 
and Evaluation of Anticancer 
Benzoxazoles Related to UK-1”, 
Bioorganic & Medicinal Chemistry,10: 
2002;  3997-4001 

6. Srinivas. A; Jukanti. R; Vidyasagar. J; 
Ganta. R; Manda.S. “Synthesis and in vivo 
anti-inflammatory activity of a novel 
series of benzoxazole derivatives”, Der 
Chemica Sinica, 1:  2010; 157-160. 

7.  Perregaard. J; Arnt. P; Bogeso. J; .Hytte. C. 
“Noncataleptogenic, centrally acting 
dopamine D-2 and serotonin 5-HT2 
antagonists within a series of 3-
substituted 1-(4-fluorophenyl)-1H-
indoles”, Journal of Medicinal Chemistry, 
35: 1992; 1092-1096. 

8. Megumi.Y;  Yasuo. S; Kazuko. K; Pukio. K, 
Tomoko. S and Takashi. W. Chemical and 
Pharmaceutical Bulletin, 46: 1998; 445-
448. 

9. Mathews. J; Craig. W; Mark. R.J; Leeie.T; 
Thorp. D, Thorantan. P; Lockhert. Journal 
of the Chemical. Society, Dalton 
Transactions, 8: 1996; 1531-1534. 

10. Arun kumar. T; Jaya Prasad. R.  Indian 
Journal of Heterocyclic Chemistry, 11: 
2001; 9-14. 

11. Satoshi. Y;  Sojiro. S; Ken-Ichi. K; Tomoko. 
I;   Hiroshi. M; Hisashi.S; Yasuo Sato. 
Journal of Medicinal Chemistry, 48: 2005; 
7075-7078. 

12. Megami. Y; Yasuo. S; Kazuko. K; Fukio. K; 
Tomoko.S; Takashi W; Chemical and 
Pharmaceutical Bulletin, 46: 1998; 445-
449. 

13. Yasuo.S;  Megumi. Y; Sathoshi. Y; Tomoko. 
S, Midori. I; Testutaro. N; Kokichi. S; 
Fukio. K;  Journal of Medicinal Chemistry, 
41: 1998; 3015-3019. 

14. Brukholder.C.R; Dolbier W.R; 
Medebielle.M;  Journal of Flourine 
Chemistry, 1: 2000; 369-372. 

15. Jacob.M; Anthony. M; Clarence. S; 
Thorsten E; Fisher; John S; Wai Craig M; 
Thomas Dona L; Bamberger; James L; 
Barnes; Theresa M.; Journal of Medicinal 
Chemistry, 36: 1993; 953-957. 



IJPCBS 2016, 6(4), 365-375                            Narender Boggula.                            ISSN: 2249-9504 
                 

374 

16. Sener; Esin; Temiz; Oezlem; Oeren; Ilkay; 
Yalcin; Ismail; Akin A; Ucartwerk; Nejat; 
Ankara University Journal of the Faculty 
of Pharmacy; 24: 1995; 10-14. 

17. Peter. P; Wilhelm; Sittenthales; Hans 
Ulrich.B; Torsten. R.; Chemical Abstracts, 
109: 1989; 110-115. 

18. Sener.E; Yalcin; Iswail; Ozden; Seckin; 
Ozden;  Tuncel;  Akin A; Yildiz, Sulhiye;  
Doga. Tip Eczacilik, 11: 1987; 391-395. 

19. Rajendra S; Varma;  Kaushal V; Indian 
Journal of Chemistry, 25B: 1986;  877-
879. 

20. John J. N; Bonnie L.H; Teresa L. H; Gordon 
H. J;  Me Rao; Brain H. Vickeny; Journal of 
Medicinal Chemistry, 27: 1984; 320-325. 

21. Haruhiko. S; Takoshi. D, Etsuro. O; 
Haruko. T, Bunya. A; Hiroshi K; Chemical 
and Pharmaceutical Bulletin, 39: 1991; 
1760-1764. 

22. Billich; Andreas; Schreiner; Erwin.P ; 
Wolf. W ; A.G. Barlara. N; Patent CA 
Section: 28 Section 1,2, 32-36. 

23. Forutna. H; James D; Ralajakezyk; Robert 
W; Denet Francis A; Kerdesky Roland L; 
Walters Steven P; Schmidt, James H; 
Holms P; Young;  George W; Journal of 
Medicinal Chemistry, 31: 1988; 1719-
1722. 

24. Vera. K, Jan. K;  Karel. W; Jarmila. K; Ute 
Mollamann; European Journal of 
Medicinal Chemistry, 44: 2009; 2286-
2290. 

25. Kalindian; Sarkis. B; Buek; Ildiko. M; 
Rachel.L; Tozer; Matthew; Japan Journal 
of Industrial and Applied Sciences, 32: 
2001; 75-81. 

26. Susan. Y; Tamura; Brian. M;  Shamblin; 
Terenne. K; Brunck; William C. Ripka; 
Biorganic and Medicinal Chemistry 
Letters, 7: 1997; 1359-1363.  

27. Ucucu; Umit; Iskdag;  Ilhan; Guendagdu;  
Nalani; Mercagonz; Ayse; Journal of 
Faculty of Pharmacy of Gazi University, 
12: 1995; 165-169. 

28. Peter J; Adrian J. R; Biochemical 
Pharmcology, 31: 1982; 1795-1798. 

29. Katritzky;  Boulton; Advances in 
Heterocyclic Chemistry,  23: 1978; 202-
206. 

30.  Bywater.W; Coleman.W.R;  Oliver .K; 
Houston. M.; Journal of the American 
Chemical Society, 67:  1945; 905–907. 

31. Biresh. K.S;  Ritesh. P, Upendra. B, Journal 
of Advanced Pharmacy Education & 
Research, 1:  2011; 243-250. 

32. Dandge V. S; Journal of Experimental 
Sciences, 3: 2012, 24-27. 

33. Thaipong K; Boonprakob. U; Crosby. K; 
Zevallos. C; Byrne D.H. “Comparison of 
ABTS, DPPH, FRAP, and ORAC assays for 
estimating antioxidant activity from 
guava fruit extracts” Journal of Food 
Composition and Analysis.19: 2006; 669-
672. 

34. Molyneux, P. “The use of the stable free 
radical diphenylpicrylhydrazyl (DPPH) 
for estimating antioxidant activity”,  
Journal of Science and Technology,  26: 
2004; 211-215. 

35. Brand.W; Cuvelier. W; Berset, C. “Use of a 
free radical method to evaluate 
antioxidant activity.” Lebensmittel-
Wissenschaft and Technologie, 28: 1995; 
25-29. 

36. Kohli. P; Srivastava. S.D; Srivastava 
S.K.”Synthesis and biological activity of 
mercaptobenzoxazole based 
thiazolidinones and their arylidenes”, 
Journal of the Chinese Chemical Society, 
54: 2007; 1003-1010. 

37. Anil. K and Devinder . K, Arkivoc, 15: 
2007 117-125. 

38. Samia M. R; Fawzia A;  Ashour S. A.M;  
Hawas;  Mona M; ElSemary, Mona H; 
Badr; Manal A. European Journal of 

Medicinal Chemistry: 2005; 72-75. 
39. Zafer. A. K; Zitouni.G.T; Gilber. R, and 

KIymet.G. Archives of Pharmaceutical 
Research, 27: 2004; 1081-1085. 

40. Hayta S.A;  Arisoy M; Arpaci O.T.; Yildiz I;  
Aki E;  Ozkan S;  Kaynak F; “Synthesis, 
antimicrobial activity, pharmacophore 
analysis of some new 2-
(substitutedphenyl/benzyl)-5-[(2-
benzofuryl)carboxamido]benzoxazoles”, 
European Journal of Medicinal Chemistry, 
43: 2008; 2568-2571. 

41. Osvaldo .C; Henry .J; Vanessa A; Vargas; 
Adriana Baez; Julio I; C. Gonalez; Marine 
L;  Journal of Medicinal Chemistry, 25: 
1982;  1378-83. 

42. Srinivas A; VidyaSagar J; Swathi K;  
Sarangapani M.” Synthesis and in vitro 
evaluation of novel benzoxazole 
derivatives as specific cyclooxygenase–2 
inhibitors”, Journal of Chemical and 



IJPCBS 2016, 6(4), 365-375                            Narender Boggula.                            ISSN: 2249-9504 
                 

375 

Pharmaceutical Research, 2:  2010; 213-
219. 

43. Reena M; Kiran G;  Rajyalakshmi G; Rao V;  
Sarangapani M.” Synthesis and anti-
inflammatory activity of 2-substituted-
((N,N- disubstituted)-1,3-benzoxazole)-5-
carboxamides”, Acta Pharmaceutica 
Sinica, 45: 2010; 730-735. 

44. Srinivas A; Naik S; Ganta R;  Vidyasagar J;  
Jukanti R; Manda S;” Synthesis and anti-
inflammatory activity of a series of novel 
benzoxazole derivatives”, Journal of 
Pharmacy Research, 3:  2010; 2444-2446. 

45. Patil S.T; Bhatt P.A. ”Synthesis and 
pharmacological screening of some 
benzoxazole derivatives as an anti-
inflammatory agents”, International 
Journal of Pharmaceutical Research & 
Development, 2: 2010, 24-27. 

46. Satoshi. Y;  Sojiro. S; Ken-Ichi. K; Tomoko. 
I;   Hiroshi. M; Hisashi.S; Yasuo Sato . 

Journal of Medicinal Chemistry, 48: 2005; 
7075-7078. Megami. Y; Yasuo. S; Kazuko. 
K; Fukio. K; Tomoko.S; Takashi W; 
Chemical and Pharmaceutical Bulletin, 46: 
1998; 445-449. 

47. Yasuo.S;  Megumi. Y; Sathoshi. Y; Tomoko. 
S, Midori. I; Testutaro. N; Kokichi. S; 
Fukio. K;  Journal of Medicinal Chemistry, 
41: 1998; 3015-3019. 

48. Brukholder.C.R; Dolbier W.R; 
Medebielle.M;  Journal of Flourine 
Chemistry, 1: 2000; 369-372. 

49. Jacob.M; Anthony. M; Clarence. S; 
Thorsten E; Fisher; John S; Wai Craig M; 
Thomas Dona L; Bamberger; James L; 
Barnes; Theresa M.; Journal of Medicinal 
Chemistry, 36: 1993; 953-957. 

50. Sener; Esin; Temiz; Oezlem; Oeren; Ilkay; 
Yalcin; Ismail; Akin A; Ucartwerk; Nejat; 
Ankara University Journal of the Faculty 
of Pharmacy; 24: 1995; 10-14. 

 

 


