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ABSTRACT: 
A mixture of Bis methylthio methylene malononitrile (BMMM), thiourea and aniline/4-chloro aniline/4-methoxy 

aniline/4-nitro aniline on reflux with dimethyl formamide solvent in presence of K2CO3 for 5-6 hours. The 

progress of the reaction was monitored by TLC. After completion of the reaction, the mixture was cooled to 

room temperature, washed with water gives 2,6-dihydro-2,6-diimino-4,8-bis (phenylamino) pyrimido [2,1-b] 

[1,3] thiazine-3,7-dicarbonitrile and its derivatives respectively. The synthesized compounds were characterized 

by elemental analysis and spectral data. 
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INTRODUCTION: 
Heterocyclic chemistry research encompasses almost 

half of the organic chemistry research throughout the 

world. A huge amount of bioactive organic compounds 

that contain heterocyclic frameworks play a vital part in 

the medicinal field. It is commonly reported that 

heterocycles having sulphur or nitrogen atoms or both of 

them are the general features present in the structures of 

most of the pharmaceutical and natural compounds.1 

They also act as multidentate ligands for different metals 

due to the presence of nitrogen and sulfur atoms and are 

thus used extensively in coordination chemistry to 

obtain new frameworks with potential bioactivity.2 

 

A literature survey has revealed the diversified 

biological and pharmacological significance of several 

nitrogen and sulphur heterocycles. This aspect has been 

drawing the attention of many researchers towards 

exploiting the biological importance of various 

heterocyclic compounds and to establish the relationship 

between their biological, pharmacological potency and 

structural features.  
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A rapid progress in the work on fused quinazolinones 

and thienopyrimidines has given rise to a number of 

compounds exhibiting potent pharmacological actions. 
 

Heterocycles containing nitrogen and sulphur atoms, for 

instance thiazines, display diverse properties such as 

antifungal,3 anti-HIV,4 antipsoratic5 and antimicrobial6 

activities and thus are of great chemical and 

pharmaceutical significance.7-16 Some benzodiazepine 

substitutes17 of imidazo [2,1-b]-[1,3] thiazines and 

pyrimido [2,1-b]-[1,3] thiazines are well known anti-

inflammatory agents.18 Likewise, thiazoles have also 

been reported to possess an important role in various 

fields of medicinal and agricultural chemistry. 
 

There are a large number of pharmacologically 

interesting benzimidazole molecules fused to a five 

membered rings containing one heteroatom 

(pyrrolobenzimidazoles), two heteroatoms (pyrazolo-, 

imidazo-, oxazolo-, and thiazolo-benzimidazoles) and 

three heteroatoms (triazolo-, thiadiazolo- and 

oxadiazolo-benzimidazoles). Also, several 

benzimidazole moieties are fused to a six membered 

ring containing one heteroatom (pyridobenzimidazoles), 

two heteroatoms (pyrimido-, pyrazino-, thiazino-

benzimidazoles) and three heteroatoms 

(triazinobenzimidazoles). Seven membered rings fused 



Research J. Pharm. and Tech. 13(6): June 2020 
 

 

 2659 

to benzimidazole (azepino-, diazepino-, triazepino- and 

thiazepinobenzimidazoles) are also well known. It has 

been well focused that the presence of pyrimido-thiazine 

with various chemically reactive moieties is an 

important structural feature and also substituted imino 

group present in thiazine ring, and the resulting 

molecule would exhibit promising biological activities 

in continuation of our work. 
 

In recent years, the synthesis of fused bicyclic 

heterocyclic compounds possessing pyrimido-oxazine 

and pyrimido-thiazine central core has been the focus of 

great interest. This type of compounds shows various 

biological properties such as antibacterial, antiallergic, 

anti-inflammatory, antitumor, phsphodiesterase 

inhibition and antiparkinsonism. thiazines are very 

useful units in the fields of medicinal and 

pharmaceutical chemistry and have been reported to 

exhibit a variety of biological activities.  
 

Experimental Section :  

All melting points were determined in open capillary 

tube and were uncorrected. IR spectra were recorded 

with potassium bromide pellets technique, 1H NMR 

spectra were recorded on AVANCE 300 MHz 

Spectrometer in DMSO using TMS as internal standard.  

Mass spectra were recorded on a FT VG-7070 H Mass 

Spectrometer using EI technique at 70 eV. All the 

reactions were monitored by Thin layer 

chromatography. 
 

MATERIALS AND METHOD:  
Experimental: 

1) Synthesis of 2,6-dihydro-2,6-diimino-4,8-bis 

(phenylamino) pyrimido [2,1-b] [1,3] thiazine-3,7-

dicarbonitrile (IVa). 

A mixture of Bis methylthio methylene malononitrile 

(BMMM) (2 moles), thiourea (1 mole) and aniline (2 

moles) on reflux with dimethyl formamide solvent in 

presence of K2CO3 for 5-6 hours gives 2,6-dihydro-2,6-

diimino-4,8-bis (phenylamino) pyrimido [2,1-b] [1,3] 

thiazine-3,7-dicarbonitrile. The product was filtered, 

washed with water and then dried. The product 

recrystallized from ethyl alcohol. 

Yield : 67 %, M.P. : 182 C. IR: (KBr/cm-1): 3451 

(=NH), 3105 (Ar-H), 2210 (-CN), 1622 (C=N); 1H-

NMR: (DMSO):  4.02 (s 2H N-H),  6.46 (d 4H Ar-H), 

 6.62 (d 2H Ar-H),  7.01 (d 4H Ar-H ),  8.55 (s 2H 

=NH); MS: (m/z : RA %): = 411 (M+1); Elemental 

analysis: C21H14N8S, Calculated: (%) C 61.45, H 3.44, 

N 27.30, S 7.81 Found (%) : C 61.41, H 3.40, N 27.25, S 

7.76 
 

2) Synthesis of 4,8-bis(4-chlorophenylamino)-2,6-

dihydro-2,6-diiminopyrimido [2,1-b] [1,3] thiazine-

3,7-dicarbonitrile (IVb). 

A mixture of Bis methylthio methylene malononitrile 

(BMMM) (2 moles), thiourea (1 mole) and 4-chloro 

aniline (2 moles) on reflux with dimethyl formamide 

solvent in presence of K2CO3 for 5-6 hours gives 2,6-

dihydro-2,6-diimino-4,8-bis (4-chloro phenylamino) 

pyrimido [2,1-b] [1,3] thiazine-3,7-dicarbonitrile. The 

product was filtered, washed with water and then dried. 

The product recrystallized from ethyl alcohol. 
 

Yield : 63 %, M.P. : 177 C. IR: (KBr / cm-1): 3450 

(=NH), 3102 (Ar-H), 2210 (-CN), 1620 (C=N); 1H-

NMR: (DMSO) :  4.01 (s 2H N-H),  6.40 (d 4H Ar-

H),  7.02 (d 4H Ar-H ),  8.51 (s 2H =NH); MS: (m/z : 

RA %): = 480 (M+1); Elemental analysis :  

C21H12Cl2N8S, Calculated: (%) C 52.62, H 2.52, Cl 

14.79, N 23.38, S 6.69 Found (%) : C 52.60, H 2.50, Cl 

14.75, N 23.34, S 6.66 
 

3) Synthesis of 4,8-bis(4-methoxyphenylamino)-2,6-

dihydro-2,6-diiminopyrimido [2,1-b] [1,3] thiazine-

3,7-dicarbonitrile (IVc): 

A mixture of Bis methylthio methylene malononitrile 

(BMMM) (2 moles), thiourea (1 mole) and 4-chloro 

aniline (2 moles) on reflux with dimethyl formamide 

solvent in presence of K2CO3 for 5-6 hours gives 2,6-

dihydro-2,6-diimino-4,8-bis (4-methoxy phenylamino) 

pyrimido [2,1-b] [1,3] thiazine-3,7-dicarbonitrile. The 

product was filtered, washed with water and then dried. 

The product recrystallized from ethyl alcohol. 
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Yield : 56 %, M.P. : 167 0C. IR: (KBr / cm-1): 3457 

(=NH), 3107 (Ar-H), 2210 (-CN), 1621 (C=N); 1H-

NMR: (DMSO) :  3.73 (s 6H CH3),  4.00 (s 2H N-H), 

 6.35 (d 4H Ar-H),  6.52 (d 4H Ar-H ),  8.50 (s 2H 

=NH); MS: (m/z : RA %): = 471 (M+1); Elemental 

analysis: C23H18N8O2S, Calculated: (%) C 58.71, H 

3.86, N 23.82, O 6.80, S 6.81 Found (%) : C 58.70, H 

3.82, N 23.80, O 6.75, S 6.77 
 

4) Synthesis of 4,8-bis(4-nitrophenylamino)-2,6-

dihydro-2,6-diiminopyrimido [2,1-b] [1,3] thiazine-

3,7-dicarbonitrile (IVd): 

A mixture of Bis methylthio methylene malononitrile 

(BMMM) (2 moles), thiourea (1 mole) and 4-chloro 

aniline (2 moles) on reflux with dimethyl formamide 

solvent in presence of K2CO3 for 5-6 hours gives 2,6-

dihydro-2,6-diimino-4,8-bis (4-nitro phenylamino) 

pyrimido [2,1-b] [1,3] thiazine-3,7-dicarbonitrile. The 

product was filtered, washed with water and then dried. 

The product recrystallized from ethyl alcohol. 
 

Yield : 71 %, M.P. : 161 C. IR: (KBr / cm-1): 3451 

(=NH), 3105 (Ar-H), 2209 (-CN), 1617 (C=N), 1340 & 

1520 (-NO2);  1H-NMR : (DMSO) :  4.05 (s 2H N-H), 

 6.72 (d 4H Ar-H),  7.94 (d 4H Ar-H ),  8.51 (s 2H 

=NH); MS: (m/z : RA %): = 501 (M+1); Elemental 

analysis: C21H12N10O4S, Calculated: (%) C 50.40, H 

2.42, N 27.99, O 12.79, S 6.41 Found (%) : C 50.37, H 

2.40, N 27.95, O 12.75, S 6.37 
 

RESULT AND DISCUSSION : 
Bis methylthio methylene malononitrile (BMMM), 

thiourea and aniline/4-chloro aniline/4-methoxy 

aniline/4-nitro aniline on reflux with dimethyl 

formamide solvent in presence of K2CO3 for 5-6 hours. 

The progress of the reaction was monitored by TLC. 

After completion of the reaction, the mixture was cooled 

to room temperature, washed with water gives 2,6-

dihydro-2,6-diimino-4,8-bis (phenylamino) pyrimido 

[2,1-b] [1,3] thiazine-3,7-dicarbonitrile and its 

derivatives respectively. The objectives of the present 

work are to synthesize certain pyrimido thiazine 

derivatives and study their biological properties. Thus an 

attempt has been made in this direction. As expected 

substituted pyrimido thiazine exhibited antibacterial, 

anti allergic, anti inflammatory, antitumor activities. 
 

CONCLUSION:  
In conclusion, we have synthesized simple and efficient 

novel fused bicyclic heterocycles pyrimido-oxazine 

having bis-electrophilic species reacting with various 

nucleophiles. The above informational data got from the 

literature gives an idea that thiazines are an important 

class of heterocyclic and their significances are 

challenging in disease of various infections. A survey of 

thiazine revealed that the moiety have possess a great 

deal of interest to the medicinal chemist and biochemist 

and can be taken as a lead molecule for designing 

potential bioactive compounds and thiazine derivatives 

have various pharmacological activities This review 

gives an idea to the researchers in determining the best 

and most productive, economical suggestive and 

clinically important compounds of thiazines. I hope that 

my brief review will help all those are interested to 

research in this class of heterocyclic compounds to 

develop potent pharmacologically active drugs in the 

field of medicinal chemistry. 1,3-thiazines are versatile 

molecules which require further research regarding 

synthesis and elucidation of mechanism of action of 

different derivatives by conducting invivo & invitro 

studies and QSAR development studies to bring the 

potential effects. 
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