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Abstract: Heterocyclic. structural .subunits are exhibit in 

various natural .products The multifaceted .Antimicrobial  

potential of 1,3-thiazine  ring has led to unabated research in 

their synthetic .methodologies. Thiazines are six . membered 

heterocyclic. compounds which have .promising 

pharmacological activities which have drawn the attention 

of scientists. and researchers. The fused form. with .β-lactam 

ring in major class of antibiotics like cephalosporins which 

shows the prevalence of thiazines. Thiazine compounds 

possess .variety of pharmacological activities .like anti-

microbial, anti-mycobacterial, antifungal, antiviral, 

antitumor, antipsychotic, anti-inflammatory etc. The 

significance . of thiazine derivatives has . potential 

pharmacological moiety and future of these derivatives in 

the field of. drug research. Some of the anti-microbial 

activities are briefly summarized. This article .summarizes 

various chemical reactions like condensation, cyclo-

addition, ring .transformations etc. The review focuses on 

thethiazine derivatives with potential .activities that .are now 

in .development. 
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1INTRODUCTION . 

 

Thiazines .are six member heterocycles that . contain in their 

structure a nitrogen atom and a sulfur atom. Thiazines are 

very useful. units in the fields of medicinal and 

pharmaceutical chemistry and have been. reported to exhibit 

a variety .of biological activities. 1, 3-thiazines are of great 

importance because they form part of the framework . of 

cephalosporins. (3,6-dihydro-2H,1,3-thiazine) and also in 

some other medicinally important compounds like .Xylazin 

(agonist at the α2 class of adrenergic receptor is . used for 

sedation, .anesthesia, muscle relaxation, and . analgesia in 

animals), Chlormezanone (used as an anxiolytic and a 

muscle .relaxant) etc [1-3]. Thiazine-a .heterocyclic 

compound having four carbon atoms and . one nitrogen and 

sulphur atom .at varied positions in the .six membered ring 

exist as. 1,2; 1,3; 1,4-thiazines and subsequently their 

derivatives. having N-C-S linkage have been used as 

antitubercular, antibacterial, antimicrobial, .antitumor, 

insecticidal,  . fungicidal, herbicidal agents, tranquilizers and 

various .dyes etc [4-6]. Further, 1,3-thiazine .core moieties 

have remarkable potential of anti-radiation .agents.2 1,3-

Thiazines. are used in various organic .synthesis and 

transformations as reaction .intermediates [7]. Thiazines. are 

organic. compounds with molecular formula . C4H5NS. 

Thiazine is a six .member heterocyclic ring system, which 

contains two heteroatoms (N and S)  . placed in the 

heterocyclic. ring. Thiazine . derivatives .may be 1, 2-thiazine, 

1, 3-thiazine or 1, 4-thiazines [8]. 

 

 

 

 

 

 

 

The .heterocyclic compounds. which contain. .nitrogen and 

sulphur possess an enormous significance .in the field of 

medicinal. chemistry. Many. researchers. have synthesized 

different thiazines derivatives that .exhibit various. biological 

activities. such as anti-tubercular, anti-fungal, anti-.bacterial, 

analgesic., anti-inflammatory etc. Some thiazine derivatives in 

the development phase due to their versatility . of the thiazine 

skeleton, . its chemical simplicity and .accessibility. Many 

compounds of thiazines were known . as phenothiazines. 

Phenothiazines. are used as vermifuge for liver stock and also 

as an. insecticide [9]. 

 

The. 1, 3 thiazine nucleus is active core of .Cephalosporin 

wh.ich are among the widely use β lactam antibiotics A large 

group of dyes has phenothiazine structure, including 

methylene. blue thiazine are used for dyes, .tranquillizers. 

Thiazine .can help reduce some of that .extra water weight 

youmay. be holding on to in stomach. Thiazine is a fairely 

basic. diuretic supplement, it reduces .water and increase 

vascularity, so it is .also use as anab .olic agent in medicine 

[10]. 

 
 

Cephalosporin 
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EXP.ERIMENTAL 

 

 Antimicrobial Activity.  

The 2-.bromo-4-chloro-6-(3,6-dihydro-6-substituted.-3-

phenyl-2-(.phenylimino)-2H-1,3-thiazin-4-yl) phenol 

.derivatives (1a-c), (2a-c) and (3a-c) have been screened for. . 

their antibacterial acti.vity against against some gram positive 

bacteria viz. Staphylococcus aureus and Bacillus subtilus .and 

gram negative .bacteria viz. E.Coli and Pseudo.monas 

aerugiuosa species. at conc. of 1000μm. Gentamycin. is used 

as a standard [3]. 

 

 

 

 

3a-c 

 

 

R= -C6H5, -CH=CH-CH3, -(CH2)3-CH3 . a=benzaldehyde, 

b= crotanaldehyde, c=valeraldehyde 

 

The 4-(2-hydroxy-3-bromo/nitro-5.-chlorophenyl)  .-6-(1’-

propene)-2-iminophenyl-3,6-dihydro-1,3-thiazine. (4a-b) have 

been .evaluated for their in vitro growth of inhibitory activity 

against Escherichia coli, S. aureus, B. subtilis and .Phaseolus 

argenosa. .Almost all the compounds have .shown remarkable 

inhibitory. activity against all the test .pathogens [8].  

 

 

 

 

4a-b A= Br/NO2 

 

The. 4-(2-hydroxy substituted phenyl)-5-benzoyl-6-(3,4-

disu.bstituted phenyl)-2-imino-6-H-2,3-dihydro-1,3-thiazine 

derivatives. (5a-d) and (6a-d) were evaluated for 

antimicrob .ial activity against gram positive bacteria S. 

aureus .and S. subtilus and gram negative becteria E.coli and 

P. aeruginosa. With in.crease in number of hetero atoms the 

antimicrobial. activity increases in the same order for all 

tested . gram positive and gram negative bacteria [11]. 

 

 

 
Compounds 5a-d and 6a-d 

 

The. pyrimido[2,1-b]1,3-thiazine derivatives, 6,8-.bis-

(substituted benzylidene-amino)-3,4,6-trihydro.-pyrimido- 

[2,1-b][1,3]-thiazin-2-one (7a-b) and 6,8-bis-

(substitute.dbenzylidene-amino)-3-(4-chloro-benzylidene)-

4,6-dih.ydropyrimido. [2,1-b][1,3]-thiazin-2-one (8a-b) 

have been .tested for their activity againest E. coli, S. 

.aureus, M. phlei., B. . subtilis, C. albicans, A. niger and 

have shown that Tetrahydroacridine. (10) was evaluated in 

vitro for their antibacterial activities against S. aureus . 

(ATCC 25923) and S. pyogenes. . (ATCC 19615) as 

examples of Gram. .positive bacteria and Pseudomonas 

fluorescens (S 97) and P. phaseolicola . . (GSPB 2828) as 

examples of Gram negative bacteria. It .was also evaluated 

in vitro for their. antifungal activities. against the Fusarium 

oxysporum .and Aspergillus .fumigatus .fungal strains. 

Cephalothin, .Chloramphenicol and Cycloheximide were 

used as reference. drugs for Gram positive.. bacteria, Gram 

negative .bacteria and fungi .respectively.  

 

 
 

7b and 8b were. . slightly active against the tested 

microorganisms. [12].  
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DISCUSSION . 

The compounds .have shown near activity as the reference 

[14]. .The 1,3-Thiazines and their derivatives have significant 

.antimicrobial potential against various strains of bacteria, 

fungi etc. The core moiety of 1,3-thiazines (C-N-S) forms an 

active site in .antibiotics like Cephalosporins. 1,3-Thiazines 

 

Table 1 

Compd. R1. R2 R3 Compd R1 R2. . R3. 

5a. H H H 6a CH3 H. H 

5b. H OCH3 H 6b CH3. OCH3 H 

5c. . . H OCH3 OCH.3 6c CH3 OCH3 OCH3 

5d. H 

N(CH.3)

2. H 6d C.H3 

N(CH.3)

2. H 

 

A. derived . from chalcones viz. 4-(2-hydroxy-3,5-

dichlorophenyl)-6-(.ethyl)-2-iminophenyl-3phenyl.-1,3-

thiazine .. (13), 4-(2-hydroxy-3,5-dichlorophenyl)  .-6-(ethyl)-

2-imino .phenyl-1,3-thiazine (14) etc. have been. evaluated 

for thei.r .in vitro antimicrobial activity against .various gram 

positive-. S. aureus, S. subtilus and gram .negative bacteria-

E.coli. .and P. aeruginosa [7]. A series .of 5,6-dihydro-4H-

1,3-thiazine derivatives (15) which showed antimicrobial 

activity. against M. tuberculosis H37Rv . [36]. The 1,3-

thiazine derivatives having acridine ring which besides 

showing antimicrobial activity against above . mentioned 

species, .also exhibit antibacterial activity against S. 

pyogenes and P. fluorescens and P. .phaseolicola and 

antifungal activity against Fusarium oxysporum and 

Aspergillus. fumigates [17]. Electron donating groups . like 

hydroxyl. and methoxy group at the fourth .position of 

phenyl rings in the series of 6-[4-.substitutephenyl]-4-

phenyl-6H-1,3-thiazine-2-amines. and N-[6-(4-

substitutedphenyl)-4-phenyl-6H-1,3-thiazine-yl] acetamides 

which enhances. their antimicrobial activity [18]. .A series of 

4-(2-hydroxy-5-substitutedphenyl)-5-benzoyl-6-

.substitutedphenyl-2-imino-6H-2,3-dihydro-1,3-thiazine. 

derivatives. which exhibited antimicrobial activity due .to the 

presence of phenolic group. Its antibacterial activity has 

been .observed to be enhanced by increasing the .number of 

hetero.atoms in the heterocyclic system [6]. Morpholine ring 

in the. series of 4-(4-morpholinophenyl)-6-aryl-..1,3-thiazin-

2-amines (16) which showed substiantial antibacterial 

activity. against V. cholera etc. and antifungal activity 

against. various strains of fungi viz. Rhizopus,  . M. gyseum 

etc. [19]. series of 6H-2-amino-4-aryl-6-(4-β-D-

allo.pyranosyloxyphenyl)-1,3-thiazines by. Claisen Schmidst 

condensation which showed strong calming activity in 

comparison. with parent helicid [4]. The 2-N-acylamino .-5,6-

dihydro-4H-1,3-thiazines were showed .excellent NOS 

inhibiting activity. and also act as antihypot .ensive agents in 

vivo [20]. The 2-arylim.ino-5,6- dihydro-4H-1,3-thiazines. 

showed profound a .nalgesic properties [21]. 

 
 

 

6-dihydro-4H-1,3-thiazine derivatives 

 

R1= -CH3COOCH3, -CH3, -.CH3Cl R= -CH3, -C2H5 

R2= -C .H3CN, p-. (NH2)C6H4, p-(OH)C6H4 

 

 

 

 
 

CONCLUSION 

 

The studies based on. literature gives an idea th .at thiazines 

are an importa .nt class of heterocyclic and th.eir importance 

are challenging . in disease of various infectio .ns .A survey of 

thiazine reveal .ed that the moiety have poss .ess a great deal of 

interest to the medicinal chemist and bi .ochemist and can be 

taken as .a lead molecule for designing potential bioactive 

compoun.ds and thiazine deriva .tives have various 

pharmacological activities. This  rev.iew will help all those 

are int.erested to research in this class of heterocyclic 

compo .unds to develop potent anti.microbial  drugs in the 

field . of medicinal chemistry. T .his research regarding 

synt.hesis  of different derivatives by. conducting . 
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