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Abstract: 

Due to their wide range of pharmacological effects, oxazine derivatives are a prominent 

class of heterocycle molecules that have attracted a lot of synthetic research. By appropriately 

substituting nitrogen and oxygen for carbon and hydrogen atoms in benzene and its reduction 

products, oxazine, a heterocyclic molecule, can be synthesised. Oxazine derivatives have emerged 

as attractive synthetic intermediates in recent years, as well as having significant biological 

properties like sedative, analgesic, antipyretic, anticonvulsant, antitubercular, antitumor, 

antimalarial, and antibacterial effects. The progress of drug resistance is currently a major 

challenge, and in order to address it, it is necessary to synthesise new classes of chemicals. The 

aim of the article's is to evaluate the generalisation of the information gathered regarding the 

synthesis of oxazine derivatives and their activity. For researchers interested in oxazine 

derivatives, we anticipate that this endeavour will be of particular interest. 
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Introduction: 

At least 50% of organic chemistry 

research is done on heterocyclic compounds. 

Numerous biologically active compounds with 

heterocyclic rings have been shown to have a 

variety of biological functions and to play 

significant roles in the drug discovery 

process.1 Oxazine is important scaffold in 

biologically active compounds.2Depending 

upon the position of oxygen and nitrogen 

atom, oxazines are classified as 1,2-, 1,3- and 

1,4-oxazine.31,2-Oxazines are effective 

building blocks for the production of the 

novel physiologically active compounds.4 Due 

to broad range of biological activities and 

synthetic convenience 1,3-Oxazines moiety 

has gained great attention from many 

organic and pharmaceutical chemists.5 1,3-

oxazine derivatives shows biological active 

properties likeantifungal6, antibacterial7, 

antibacterial8, antiulcer9, antitumor10, 

anticancer11, and anti-microbial.121,4-

oxazines also having a wide range of 

biological application because of their vital 

bioactive nature.13 

Over the past three decades, oxazines 

have attracted interest, but little research 

has been done on these molecules. One 

nitrogen and one oxygen are found in 

heterocyclic molecules called oxazines. 

Depending on the relative positions of the 

heteroatoms and double bonds, there are 

three different isomers1, 2-,1, 3-,and1,4- 

oxazines. 
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The first 1,3-oxazine derivative was synthesised by Cope and Holly in 1944 via Mannich 

reaction.14Only few reports are available regarding the antimicrobial activity of 1,3-oxazines.  
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Figure 1. Some biologically activeoxazine derivatives. 

Oxazine heterocycles show useful biological activities. Its increasing importance in 

pharmaceutical and biological field, through this review article, we are planned to collect synthesis 

of some oxazine derivatives.Hence there is enough scope to explore new oxazine derivatives for 

their antibacterial & antifungal activity. 

 Shen and co-workers prepare a series of oxazine and 1-alkylaminomethylnaphthol 

analogues by addition reactions of phenol, formaldehyde, and alkylamines in methanol as a 

solvent at 60OC. (Scheme1)15 
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Scheme 1. Synthesis of oxazine and 1-alkylaminomethylnaphthol derivatives. 

Turgut and co-workers developed 1,3-oxazines derivatives by ring closure reaction of 

naphthols, substituted aryl- and heteroaryl aldehydes and ammonia in methanol. (Scheme 2)16 
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Scheme 2. Synthesis of 1,3-disubstituted-2,3-dihydro-1H-naphth[1,2-e][1,3]oxazines. 

Mukhopadhyay and co-workers 

prepare coumarin-based 1,3-oxazine 

derivatives by the addition reaction of 3-

hydroxycoumarin, primary amines, and 

formaldehyde at 25–28OC for 4-6 hrs using 

TiO2 nanoparticles as a catalyst with 

remarkable reusability. (Scheme 3)17 
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Scheme 3. Synthesis of coumarin based 1,3-oxazine derivatives catalyzed by TiO2 nanoparticle. 

Mehrabi and co-workers have 

developed the preparation of 1,3-oxazine 

analogues from phenantridine, 

dialkylacetylenedicarboxylates (DAADs) and 

aromatic aldehydes in DCM at ambient 

temperature for 24 hours (Scheme 4).18 
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Scheme 4. Synthesis of 1,3-oxazine derivatives. 

Fulop and co-workers have developed 

a Mannich-type aminoalkylation reaction of 

appropriate reactants to synthesize Betti 

base derivatives (amino naphthols) with 

various substituted benzaldehydes, which are 

three-component isomeric mixtures in CDCl3 

at room temperature and further give 1,3-

oxazine derivatives (Scheme 5).19 
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Scheme 5. Synthesis of oxazine analogues from Betti bases. 

Reddy and co-workers synthesize 1,3-

oxazines derivatives using sodium 

hypochlorite (NaOCl) from 2-

aminobenzylamine, various aldehydes in 

methanol as solvent (Scheme 6).20 
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Scheme 6. Synthesis of 4H-benzo[d]-[1,3]oxazines. 

Jiang and co-workers develop a novel 

methodology for the preparation of 1,3-

oxazine analogues by promotion of Bronsted 

acids such as hydrochloric acid from 

formaldehyde, amines, and alkynoates using 

an easy, experimentally developed protocol, 

and the final products were obtained in 

excellent yields under normal reaction 

conditions (Scheme 7).21 
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Scheme 7. 3,4,5-trisubstituted-1,3-oxazine synthesis catalyzed by Bronsted acid. 

Bandgar and co-workers developed a 

multi-component, one-pot reaction of 

anilines, formaldehyde and α- or β- naphthol 

as an efficient and suitable process for the 

production of a diverse of 1,3- oxazine 

analogues using innovative thiamine 
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hydrochloride (VB1) as a biodegradable and 

greener catalyst in aqueous media (Scheme 

8).22 
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Scheme 8. Thiamine hydrochloride (VB1) catalysed synthesis of 1,3- oxazine analogues. 

 

Shingare and co-workers have 

developed the one-pot procedure for the 

synthesis of 1,3-oxazine analogues using 

novel [bnmim] [HSO4] as an ionic liquid at 

room temperature and stirring (Scheme 9).23 
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Scheme 9. Synthesis 3,4-dihydro-3-substituted-2H-naphtho[2,1-e][1,3]oxazine analogues. 

Lei and co-workers have synthesized 

structurally diversified 1,3-oxazine analogues 

by multi-component reaction involving α,β-

unsaturated imines, acetylenedicarboxylate 

and benzaldehyde in acetonitrile at 50OC for 

24 h   (Scheme 10).24 
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Scheme 10. Synthesis ofstructurally diversified 1,3-oxazine analogues. 

Sapkal and co-workers have developed a 

solvent-free protocol for the preparation of 

1,3-oxazine derivatives using "ammonium 

acetate" as a catalyst in microwave 

irradiation. They have highlighted the 

reaction's progress for the formation of Betti 

bases (A) (Scheme 11).23 
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Scheme 11. Synthesis of 1,3-oxazine derivatives. 

Shingare and co-workers have developed 1,3-

oxazine derivatives by using 

"KAl(SO4)2.12H2O (alum)" as a green catalyst 

by reaction of α- or β-naphthol, various 

amines and formaldehydes. (Scheme 12).25 
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Scheme 12. Synthesis of various oxazine derivatives. 

Conclusions: 

 Oxazine and related heterocyclic 

compounds have antimycobacterial, 

antibacterial, antifungal, anticoagulant, 

anticancer, antioxidant, and cytotoxic 

activities. It has been found that oxazine 

derivatives can be synthesized in a number of 

ways. So, this review article can extend the 

synthetic utility of new heterocyclic oxazine 

derivatives. Therefore, biological significance 

of oxazine compounds could be utilized for 

the development of new chemical entities to 

various diseases. We can therefore draw the 

conclusion that numerous more oxazine 

derivatives can be produced and are likely to 

exhibit strong pharmacological activity. We 

believe that our succinct review will help 

everyone who is interested in this exciting 

family of heterocyclic compounds make 

decisions regarding the selection of targets 

and objectives for more research. 
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