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Abstract:

Novel series 2-substitutedamino-4-(2-imino-4-thiobiureto-5-yl- carbamidino)-6-substitutedimino-1,3,5-thiadiazine [3a(i) to 3f(iv)] have been obtained by the basification of their hydrochlorides [2a(i) to 2f(iv)] in presence of ammonium hydroxide solution, which were synthesized by the interaction of 1-formamidino-3-thioamido-N-substitutedformamidinothiocarbamide(1a-f) with aryl/alkylisocyanodichlorides in carbon tetrachloride medium. During heating evolution of hydrogen chloride gas was clearly noticed. After distillation of excess carbon tetrachloride, dark brown crystals were isolated. The structures of all these compounds were established on the basis of IR and PMR spectrum data and elemental analysis. All the synthesized compounds have been assayed for their antimicrobial activity against both gram-positive and gram-negative human pathogens and found that they possess insecticidal, and bacteriocidal. Some 1,3,5-thiadiazine compounds show remarkable biological activity.
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Introduction: - 
The literature survey reveals that the thiourea and its derivatives having 1,3,5-thiadiazine nucleus enhanced pharmaceutical1-3, medicinal4-5, agricultural and industrial activities of the drugs and medicines. So the drugs or medicines containing thiadiazine nucleus are now used extensively in medical, biochemical and biotechnological faculties. The biological importance of the 1,3,5-thiadiazine derivatives is further emphasized by showing the presence of 1,3,5-thiadiazine ring in therapeutic agent6 1,3,5-thiadiazine have been shown to possess brightening and fiber finishing properties in textile industry7-8 and also used as fungicidal,9-10 insecticidal11 as well as medicinal12 compounds. The synthetic applications of N-aryl/alkylisocyanodichlorides13 have been investigated and shown to have enough potential in the synthesis of nitrogen and sulphur containing heterocyclic compounds, thus with an aim to synthesize 1,3,5-thiadiazine
Experimental:

All chemicals used were of analar grade. Aryl/alkylisothiocyanate, Aryl/alkylisocyanodichlorides were prepared according to literature method13Melting points of all synthesized compounds were determined in open capillary. IR spectra were recorded on Perkin-Elmer spectrometer in the range 4000-400 cm-1 in KBr pellets. PMR spectra were recorded with TMS as internal standard using  CDCl3 and  DMSO-d6. TLC checked the purity of the compounds on silica gel-G plates with layer thickness of 0.3 mm. All Synthesized compounds were screened for their antimicrobial activity using cup plate diffusion method.14-15 The bacterial organisms used included both gram-positive and gram-negative strains viz. S. aureus, B. subtilis, A. aerogenes, E. coli, and S. typhi. The solvent used was DMF. The media plates were seeded with bacterial inoculums of 1 × 106  CIU/ml having well size 6 mm was loaded with 0.1 ml of test compound solution of variable concentration in DMF. 
Synthesis of 2-phenylamino-4-(2-imino-4-thiobiureto-5-yl-carbamidino)-6-phenylimino-1,3,5-thiadiazine [3a(i)]
A reaction mixture of 1-formamidino-3-thioamido-N-phenylformamidinothiocarbamide (1a) and phenylisocyanodichlorides in 1:1 molar ratio was refluxed in carbon tetrachloride medium for 4 hrs. During heating the evolution of hydrogen chloride gas was observed and tested with moist blue litmus paper. After cooling the reaction mixture distilled off excess solvent, the solid crystals were separated out. And crystallized from aqueous Ethanol, dark brown crystals were isolated; yield 88%, m.p. 210°C. It gives effervesces with sodium bicarbonate and acidic to litmus. Equivalent weight was found to be monohydrochlorides of [2a (i)]) which on basification with dilute ammonium hydroxide solution afforded light brown crystals of [3a (i)].
Similarly other compounds [2a (ii)] to [2f (iv)] were synthesized from (1a-1f) and which on basification yielded [3a (ii)] to [3f (iv)] by above mention method and enlisted in table I.

Properties of Compound [3a (i)]: 
It is light brown crystalline solid having m.p. 195 0c. From analytical data; molecular formula is C17H16N8S2; IR spectra of compound shows ( (N-H) 3359.5cm-1, (C-H)(Ar) 2924.7cm-1, ((C=N) 1642.2 cm-1, ((C-N) 1294.3cm-1, ((C=S) grouping 1173.7cm-1, ((C-S) 778.3 cm-1, ( (C=NH) grouping 1506.1cm-1.
The PMR spectrum of compound [3a (i)] was carried out in DMSO-d6 and CDCl3. This spectrum distinctly displayed signals due to Ar-H protons at (  7.04-7.71 ppm, Ar-NH protons at (  6.48-6.87 ppm, and NH protons at  (  4.2-4.3 ppm. The signals at ( 2.7-3.1 ppm is due to moisture in DMSO-d6 and 0.75-2.26 ppm is due to DMSO.
Result and Discussion: 

All the synthesized compounds were adequately characterized by their elemental analyses and spectral IR, UV and H-NMR. All the synthesized compounds have been assayed for their antimicrobial activity against both gram-positive and gram-negative human pathogens and found that they possess insecticidal, bactericidal and medicinal values.

All the bacterial organisms studied are human pathogens. The activity is compared with standard drug ciprofloxacin at the same concentration. From the experimental data it has been observed that the compounds 3a(i), 3a(iv), 3b(i), 3c(i), 3c(iii), 2d(iii), 3e(i), 3e(iii) and 3f(i) 3f(ii)  shows high activity against S. typhi and compounds 3a(iii), 2b(ii), 3b(iii), 3e(ii), 3d(ii), and 3e(ii) shows moderate activity while remaining compounds are inactive against same pathogen. Similarly compound 3a(i), 3b(i), 3b(iv),  3d(i), 3d(iii), 3e(ii), 3e(iv), 3f(ii) and 3f(iii) shows moderate activity and remaining compounds shows inactivity against E. coli              

In case of Gram-positive bacteria like S. aureus the compound 3a(ii), 3e(ii), 3c(iv), 3d(i) and 3f(ii) shows highly activity while compound 3b(i), 3b(ii), 3c(ii), 3c(iii), 3d(ii), 3e(i) 3e(ii) and 3e(iv) shows moderately activity against the same bacteria. The compound 3a(iii) and 3c(ii) were effective against the B. subtilis organisms. As newly thiadiazines shows remarkable antimicrobial activity, these compounds can be easily used as alternative drugs for the treatment of various diseases.
Table-I 

PHYSICAL DATA AND Antimicrobial activity OF THE COMPOUNDS [3a(i) to 3f(iv)].

	Compd
	R
	R1
	Yield 

%
	m.p. (0C)
	Gram Positive
	Gram Negative

	
	
	
	
	
	S. aureus
	B.

subtilis
	A.

aerogenes
	E.

coli
	S.

typhi

	[3a(i)]
	Phenyl
	Phenyl
	68
	195
	+
	++
	+++
	++
	+++

	[3a(ii)]
	Phenyl
	p-Chlorophenyl
	72
	202
	+++
	++
	++
	-
	+

	[3a(iii)]
	Phenyl
	Ethyl 
	76
	192
	+
	+++
	-
	+
	++

	[3b(i)]
	Ethyl
	Phenyl
	62
	190
	++
	+
	+
	++
	+++

	[3b(ii)]
	Ethyl
	p-Chlorophenyl
	68
	189
	++
	+
	++
	+
	++

	[3b(iii)]
	Ethyl
	Ethyl
	73
	177
	+
	+
	++
	-
	++

	[3c(i)]
	p-Chlorophenyl
	Phenyl
	68
	207
	+++
	++
	++
	+
	+++

	[3c(ii)]
	p-Chlorophenyl
	p-Chlorophenyl
	76
	219
	++
	+++
	++
	-
	++

	[3c(iii)]
	p-Chlorophenyl
	Ethyl
	74
	191
	++
	-
	+
	+
	+++

	[3d(i)]
	p-Tolyl
	Phenyl
	72
	203
	+++
	+
	+++
	++
	-

	[3d(ii)]
	p-Tolyl
	p-Chlorophenyl
	76
	227
	++
	-
	+
	-
	++

	[3d(iii)]
	p-Tolyl
	Ethyl
	59
	187
	+
	-
	++
	++
	+++

	[3e(i)]
	Methyl
	Phenyl
	62
	184
	++
	++
	+++
	-
	+++

	[3e(ii)]
	Methyl
	p-Chlorophenyl
	69
	189
	+++
	+
	++
	++
	++

	[3e(iii)]
	Methyl
	Ethyl
	76
	172
	+
	++
	-
	-
	+++

	[3f(i)]
	t-Butyl
	Phenyl
	77
	184
	+
	+
	+
	+
	+++

	[3f(ii)]
	t-Butyl
	p-Chlorophenyl
	72
	192
	+++
	-
	++
	++
	+++

	[3f(iii)]
	t-Butyl
	Ethyl
	61
	168
	-
	++
	+++
	++
	+


* All Compounds gave satisfactory C, H, N, and S analysis.
Conclusion:

As outline in synthesis process, important novel thiadizines have been synthesized. All the structure of the above compounds was in good agreement with Spectral and Analytical data and also shows novel antimicrobial activity.
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