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ABSTRACT: 

Benzoxazine and its derivatives are frequently utilized as suitable skeletons for the design of 

biologically active compound due to show their considerable pharmacological actions such as 

antimicrobial, antimycobacterial, anti-diabetic, antihypolipidaemic, and antidepressant. The 

versatility of the benzoxazine skeleton, in addition to its relative chemical simplicity and 

accessibility, makes these chemicals amongst the most promising sources of bioactive 

compounds. Since the first isolation of 2, 4-dihydroxy-2H-1, 4-benzoxazin-3(4H)-one 

(DIBOA) and 2, 4-dihydroxy-7-methoxy-(2H)-1,4-benzoxazin-3(4H)-one (DIMBOA), 

benzoxazine derivatives have attracted the attention of phytochemists. In this review, the 

biological activities of benzoxazine have been reported upto date. It can act as an important 

tool for chemists to develop newer benzoxazine derivatives that may prove to be better agents 

in terms of efficacy and safety. 
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INTRODUCTION 

Heterocyclic compounds play a vital role in 

the search for new drug candidate and are 

essential to elucidate the chemistry of living 

processes. Heterocyclic compounds are well 

recognized for their multifaceted 

pharmacological behavior and  

 

as far as their relationship to medicinal 

chemistry is concerned, the two areas are 

almost inseparable. Many modern 

pharmaceuticals which are in regular 

therapeutic use are organic compounds that 

contain heterocyclic moiety. 
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Among the various heterocyclic systems 

benzoxazine nucleus holds a prominent 

place owing to their industrial and 

pharmaceutical uses. Literature survey 

revealed benzoxazine and its derivative in 

the development phase as potential new 

drugs. The versatility of the benzoxazine 

skeleton, in addition to its relative chemical 

simplicity and accessibility, makes these 

chemicals amongst the most promising 

sources of bioactive compounds.  

The versatility of the benzoxazine skeleton, 

in addition to its relative chemical simplicity 

and accessibility, makes these chemicals 

amongst the most promising sources of 

bioactive compounds. This has led to the 

discovery of a wide variety of compounds 

that are of great interest from the point of 

view of antimicrobial, antimycobacterial, 

antidiabetic and antidepressant effects.
I
 

Benzoxazine came in the limelight when the 

first isolation of 2,4-dihydroxy-2H-1,4-

benzoxazin-3(4H)-one (1) (DIBOA)
II
 and 2,4-

dihydroxy-7-methoxy-2H-1,4 benzoxazin-

3(4H)-one (2) (DIMBOA)
III 

were reported. 

These compounds have been also isolated 

from roots and aerial parts of maize plant. It 

was found that these compounds can be 

further used for the synthesis of potent 

herbicidal and fungicidal compounds.  
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Fringuelli et al.

IV
 have synthesized 6-(1-(4-

chlorophenoxy)-2-(1H-imidazol-1-yl) ethyl)-

4-methyl-2H-benzo[b][1,4]oxazin-3(4H)-one 

(3) and evaluated their antibacterial and 

antifungal activity in vitro against gram -ve 

bacteria, gram +ve bacteria and various 

pathogenic strains: Candida albicans ATCC 

10231, C. glabrata DSM 6425 and C. 

tropicalis DSM 1346. 

 
New ethyl-3,4-dihydro-3-oxo-4,6,7-

trisubstituted-2H-1,4-benzoxazine-2-acetate 

derivatives (4a-4c) were synthesized by 

Alper-Hayta et al.
V

 These compounds were 

investigated by using two-fold serial 

dilution technique against different gram 

+ve, gram -ve bacteria and some Candida 

species. 
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4a R = H, CH3, C2H5

4b R1 = H, Cl, CH3

4c R2 = H, NO2  
Derivative of benzoxazine  5 exhibited  high 

affinities for the 5-HT1A/1B/1D receptors 

and inhibit the  potent serotonin reuptake. It 

is a suitable candidate for further evaluation 

in vivo with the aim of identifying more 

effective antidepressant agents.
VI

 

 

Compound(Z)-4-(3,4-dichlorophenethyl)-6-

((4-oxo-2-thioxothiazolidin-5-ylidene)methyl)-

2H-benzo[b] [1,4]oxazin-3(4H)-one (6) has 

been developed as potent inhibitors of PI3Kc 

in enzymatic and cell based assays. This 

compound was subsequently profiled in vivo 

an aseptic peritonitis model of inflammatory 

cell migration and has also shown significant 

inhibition of neutrophil and monocyte 

migration to the infected area.
VII

 

  
Synthesis and SAR study of two new classes 

of benzoxazine derivatives 7 and other 

analogs 8a-8c was also done. It was found 

that the benzoxazine moiety can be utilized 

to embrace both the 5-HT1A pharmacophore 

along with the SSRI and 5-HT1A receptor 

activities.
VIII

 

 
Compound 2-(2-(2-(4-(4-chlorophenyl)-3-oxo-

3,4-dihydro-2H-benzo[b][1,4]oxazin-2-

yl)ethoxy) phenyl)acetic acid (9) was chosen 

for study early for the SAR work and it was 

observed that it decrease 27% plasma 

glucose after 5 days of oral dosing at 30 

mg/kg in db/db mice. This compound also 

had satisfactory metabolic stability in both 

human liver microsomes and hepatic S9 

fraction (t1/2>50 min in each), and good oral 

bioavailability in rats (30 mg/kg, AUC0_24 

h =308 mM-h, t1/2 = 20 h).
IX

 

N

O

O

O

Cl

O

OH

9

 
Compound 10 was selected for in vivo 

evaluation because it has criteria of excellent 

potency at both rat and human UT receptors, 

while the rat (2 mg/kg) showed t1/2 = 127 

min and Cmax = 553 ng/ml. This compound 

was examined in the U-II-induced earflushm 

model in rats to demonstrate that it could 

block a U-II-mediated effect.
X
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A series of benzoxazine analogues 11 have 

been prepared and evaluated as ligands for 

the two estrogen receptor subtypes (ERα and 

ERβ).
XI

 

 
Design and synthesis of a series of 6-(2,4 

diaminopyrimidinyl)-1,4-benzoxazin-3-ones 

(12) as orally bioavailable inhibitors as 

rennin have been reported.
 
It was found that 

compound with 2-methyl & 2-aryl 

substitution pattern exhibit potent rennin 

inhibition and good permeability, solubility 

and metabolic stability.
 XII

 

 
A series of compounds 8-(2-(4-Aryl-1-

piperazinyl) ethyl)-2H-1,4-benzoxazin-

3(4H)-ones (13a-13b) were identified as 

highly potent 5-HT1A/B/D receptor 

antagonists and showed high degree of 

selectivity over hERG potassium 

channels.
XIII

 

 

Besides above, some other biologically important benzoxazine containing compounds have 

been summarized in Table-II. 

Table-II 

S.No

. 
Compound Structure Activity 

1 

(S)-4-Benzyl-7-bromo-2-

methyl-2H-benzo[b] 

[1,4]oxazin-3(4H)-one 

 

Antifungal
XIV

 

2 

7-

((Phenylamino)methyl)-

4-propyl-2H-benzo[b] 

[1,4]oxazin-3(4H)-one 

 

Antiplatelet
 

aggregation
XV
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S.No

. 
Compound Structure Activity 

3 

6-(4-Phenyl-2-(4-

(trifluoro 

methyl)phenyl)-1H-

imidazol-5-yl)-2H-

benzo[b] [1,4]oxazin-

3(4H)-one  

Antileukemic 

agent
XVI

 

4 

(2R)-8-(4-(3-(5-Fluoro-

1H-indol-3-

yl)butyl)piperazin-1-yl)-

2-methyl-2H-benzo[b] 

[1,4] oxazin-3(4H)-one 

 

Antipsychotic
XVII

 

5 

1,1,1-Trifluoro-3-(3-(4-

(1,1,2,2-

tetrafluoroethoxy) 

phenyl)-8-(4-(trifluoro 

methoxy)phenyl)-2H-

benzo[b][1,4]oxazin-

4(3H)-yl)propan-2-ol 

 

Cholesteryl ester 

transfer protein 

inhibitors
XVIII

 

6 

4-(2-(2,4-

Difluorophenyl)-2-

hydroxy-3-(1H-1,2,4-

triazol-1-yl)propyl)-2H-

benzo[b] [1,4] oxazin-

3(4H)-one 
 

Inhibitors of 

Candida 

strains
XIX

 

7 

4-(4-((8-Methoxy-2-

methyl-3-oxo-3,4-

dihydro-2H-benzo[b] 

[1,4]oxazin-6-yl)methyl) 

piperazin-1-yl)-N,3-

dimethyl benzamide 
 

Poly(ADP-

ribose) 

polymerase 

inhibitors
XX

 

8 

6-Choloro-3-phenyl-4-

thioxao-2H-1, 3-

benzoxazine-2(3H)-ones 

and a series of 6- 

choloro-3-phenyl-2H-

1,3-benzoxazine-

2,4(3H)-diones  

Antimycobacteria

l activity
XXI
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S.No

. 
Compound Structure Activity 

9 

5-[4-[2-[2, 3-Benzo 

xazine-4-one-2-yl] 

ethoxy]phenyl methyl] 

thiazolidine-2,4-diones 

 

Plasma glucose 

and plasma 

triglyceride 

lowering 

activity
XXII

 

 

 

10 

Monosodium(II) 

mono(2,4-dioxo-5-(4-(2-

(4-oxo-2H-benzo[e] 

[1,3]oxazin-3(4H)-yl) 

ethoxy)benzyl)thiazolidi

n-3-ide) 
 

Antidiabetic and 

hypolipidaemic 

Potential
XXII

 

 

 

11 

2-Amino substituted 

benzoxazinones 

 

 

Potentially 

inhibits human 

CMV 

protease
XXIII

 

 

 

12 

2-Sec-amino-4H-3, 1-

benzoxazin-4-ones 

 

 

Acyl-enzyme 

inhibitors of 

human 

chymase
XXIII

 

 

 

 

13 

6-Amino-2-phenyl-4H-3, 

1-benzoxazin-4-one 

amino acyl and 

dipeptidyl derivatives 

 
 

Inhibitory 

activity towards 

human leukocyte 

elastase 

(HLE)
XXIV

 

 

 

 

14 

2-Vinyl-4H-3, 1-

benzoxazin-4-one 

 

 

Inhibitory 

activity a human 

leukocyte 

elastase
XXV
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S.No

. 
Compound Structure Activity 

15 
2-Substituted 

benzoxazinones 

 

 

Anti-human 

corona virus and 

ICAM-1 

expression 

inhibition
XVI

 

 

16 

2-Aryl-4H-3, 1-

benzoxazin-4-ones 

 

 

Inhibitory 

activity against 

C1r serine 

protease
XVII

 

 

 

 

17 

2, 8-Disubstituted 

benzoxazinones 

 

 

Antiplatelet 

aggregation 

activity
XVIII

 

 

 

18 

2-Morpholino substituted 

benzoxazines 

 

 

Effectiveness 

against ADP and 

collagen induced 

platelet 

aggregation
XXIX

 

 

 

19 

Novel 6-aryl 

benzoxazines 

 

 

Potent 

Progesterone 

Receptor 

agonist
XXX

 

 

 

 

 

20 
3-Aryl-7-hydroxy 

benzoxazine analogues 

 

Estrogen receptor 

subtypes (ERα 

and ERβ)
XXXI
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CONCLUSION 

Benzoxazine and their derivatives have a 

wide range of biological and 

pharmacological activities such as anti-

tumor, anti-inflammatory, anti-oxidant, anti-

bacterial, anti cancer and receptor 

antagonist. Benzoxazine have become the 

research hot point based on their different 

treatment effects to diseases and less damage 

to normal cells. We have made efforts to 

summarize various biological activities of 

benzoxazine, in this communication which 

will help to gets an efficient way of 

understanding about biological profile of 

benzoxazine and which can further aid the 

process of drug design developments.  

 

CONFLICT OF INTERESTS 

The author declares that there is no conflict 

of interests regarding the publication of this 

paper. 

 

REFERENCES 

I. Siddiquia N., Alia R., Alama M. S.,  

Ahsan W., J. Chem. Pharm. Res. 

2010, 2(4), 309. 

II. Etzerodt T., Nielsen S. T., Mortensen  

A. G., Christophersen C., Fomsgaard 

I. S., J. Agric. Food Chem. 2006, 54, 

1075. 

III. Cambier V., Hance T., Hoffmann E.,  

 Phytochemistry 2000, 53, 223. 

IV. Fringuelli R., Pietrella D., Schiaffella  

 -F., Guarraci A., Perito S., 

Bistoni F., Vecchiarilli A., Bioorg. 

Med. Chem. 2002, 10, 1681. 

V. Alper-Hayta S.,  Aki-Sener E.,   

Tekiner-Gulbas B.,  Yildiz I., Yalcin 

I.,  Alanlar N., Eur. J. Med. Chem. 

2006, 41, 1398. 

VI.  Hsieh H. T., Frank E., Blaney, Peter  

J. L., Giancarlo G. M., Claire M. S., 

Paul W. S., Kathryn R. S., Jeannette 

M. W., Bioorg. Med. Chem.  Lett. 

2008, 18, 5581. 

VII.  Pritchard K. M., Rawi J. A., Bradley  

C., Eur. J. Med. Chem. 2007, 42, 

1200. 

 

 

VIII. Zhou D., Harrison B. L., Shah U., 

Andree T. H., Hornby G. A., Scerni 

R.,  Schechter L. E., Smith D. L., 

Sullivan K. M., Mewshaw R. E., 

Bioorg. Med. Chem. Lett. 2006, 16, 

1338. 

IX. Philip J. R., Roxanne E. Z., Donald 

W. C., Ignatius T., Thomas P. B., Jun 

Z. X., Maria Y.,  Keith T. D., Bioorg. 

Med. Chem. Lett. 2003, 13, 2359. 

X. Diane K. L., Shyamali G., Charles E. 

S., Jenson Q., Yuanping W., Barbara 

H., Tom J. P., Jian L., Harold R. A.,  

Lisa K. M., Bruce P. D., William A. 

K., Bruce E. M., Edward C. L., 

Bioorg. Med. Chem. Lett. 2000, 17, 

6489. 

XI. Ward E., Johnson N., Lovell J. P., 

Smith W., Thewlis K. M., Vong A. 

K., Natson M. J., Bioorg. Med. 

Chem. Lett. 2007, 17, 5214. 

XII. Powell N. A., Ciske F. L., Cai C., 

Holsworth D. D., Huis C. A., Jalaie 

M., Day J., Mastronrdi M., 

McConnell P., Mochalkin I., Zhang 

E., Riyan M. J., Bryant J., Collard 

W., Ferriira S. G. C., Collins R., 

Edmunds J., Bioorg. Med. Chem. 

2007, 15, 5912. 

XIII. Bromidge S. M., Bertani B., 

Borreiollo M., Faedo S., Gordon L. 

J., Granci E., Hill M., Marshal H. R., 

Zucchellli R., Merco G., Vesentini 

A., Watson J. M., Zonzini L., Bioorg. 

Med. Chem. Lett. 2008, 42, 5653. 

XIV. Meng L., Zuo H., Kumar B. V. D. 

V.,  Dupati G., Choi G., Choi K., 

Jang K., Yoon Y., Shin D., Bull. 

Korean Chem. Soc. 2013, 34, 2585. 

XV. Tian X. Wang L. Y., Xia S., Li Z. B., 

Liu X. H., Yuan Y., Fang  L., Zuo 

H.,  Bioorg. Med. Chem. Lett. 2012, 

22, 204. 

XVI. Rajitha C., Dubey P. K., Sunku V., 

Javier P. F., Veeramani V. R., Pal 

M., Eur. J. Med. Chem. 2011, 46, 

4887. 



 

M. Rashid et al. / Heterocyclic Letters Vol. 8| No.2|477-485|Feb-April|2018 

 

485 

 

XVII. Katsura Y., Nishino S., Takasugi H., 

Chem. Pharm. Bull. 1991, 39 (11), 

2937. 

XIX. Wang A., Prouty C. P., Pelton P. D., 

Yong M., Demarest K. T., Murray 

W. V., Kuo G. H., Bioorg. Med. 

Chem. Lett.  2010, 20, 1432. 

XX. Borate H. B., Maujan S. R., 

Sawargave S. P., Chandavarkar M. 

A., Vaiude S. R., Joshi V. A., 

Wakharkar R. D., Iyer R., Chavan S. 

P., Kunte S. S., Bioorg. Med. Chem. 

Lett.  2010, 20, 722. 

XXI. Gangloff A. R., Brown J., Jong R., 

Dougan D. R., Grimshaw C. E., 

Hixon M., Jennings A., Kamran R., 

Kiryanov A., O’Connell S., Taylo E., 

Vu P., Bioorg. Med. Chem. Lett.  

2013, 23, 4501. 

XXII. Waisser K., Gregor J., Kubicova L., 

Klimesova V., Kunes J., Machacek 

M., Kaustova J., Eur. J. Med. Chem. 

2000, 35, 733. 

XXIII. Madhavan G. R., Chakabarti R., 

Anantha R. K., Rajesh B. M., Rao P. 

B., Rajagopalan R., Iqbal J., Bioorg. 

Med. Chem. 2006, 14, 584. 

XXIV. Neumann U., Schechter N., 

Gutschow M., Bioorg. Med. Chem. 

2001, 9, 947. 

XXV. Colson E., Wallach J., Hauteville M., 

Biochimie 2005, 87, 223. 

XXVI. Arcadi A., Asti C., Brandolini L., 

Caseilli G., Marinelli F., Ruggieri V., 

Bioorg. Med. Chem. Lett.  2009, 9, 

1291. 

XXVII.Hsieh P. W., Hwang T. L., Wu C. C., 

Chang F. R., Wang T. W., Wu Y. C., 

Bioorg. Med. Chem. 2005, 15, 2786. 

XXVIII.Gilmore J. L., Hay S. S., Caprathe 

W., Lee C., Emmering R., Michael 

W., Bioorg. Med. Chem. Lett.  1996, 

6, 679. 

XXIX. Hsieh P., Chong F., Chang C., Zheng 

F., Lin K. H., Bioorg. Med. Chem. 

Lett.  2004, 14, 4751. 

XXX. Pritchard K. M., Rawi J. A., Bradley 

C., Eur. J. Med. Chem. 2007, 42, 

1200. 

XXXI. Zhang P., Teerfenko E. A., Fensome 

A., Zhang Z., Zhu Y., Cohen J., 

Winneker R., Wrobel J., Yardley J., 

Bioorg. Med. Chem. Lett.  2002, 12, 

787. 

XXXII.Yang W., Ma Z., Golla R., Stouch 

T., Seethala R., Johnson S., Zhou R., 

Gungor T., Feyen J. H. M., Dickson 

J. K., Bioorg. Med. Chem. Lett.  

2004, 14, 2327. 

           

            Received on April 1, 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


