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Abstract 

This examination's goal is to blend different hetero cycles (three, four, five, six, seven, and 

eight-membered rings), every one of which contains no less than one hetero atoms (N, S, O). 

This five-segment project contained the amalgamation of synthetics (1-5) got from cysteine 

when they join with hydrazine, then, at that point, electrophilic responses to deliver 

subordinates of aziridine, diaziridine, diazetidine, isoindole, and diazine. The atom (6-14) was 

made in the subsequent segment by responding either phenylene diamine with carbon dioxide 

or glycine with phthalic anhydride to deliver auxiliaries of (thiazetidine, thiazepine, 

thiazolidine, diazirine, diazocin, benzimidazole, and isoindole). Thiazole, Thiadiazole, 

Thiazine, Thiadiazine, Thiazepine, and Thiadiazepine (heterocyclic compounds), an important 

class of heterocyclic and exhibits a large number of biological highlights because of its strong 

and significant pharmacological activity, were synthesized as a component of this work. TLC 

- papers followed all reactional phases. Different chemical techniques, including melting 

points, (1H.NMR spectra, (C.H.N)- analysis, FT.IR spectra), and some of them in 13C.NMR 

spectra, have all been utilized to assess the produced compounds. 

Keywords: Sulphur, Heterocyclic, Compounds, Biological, Thiazetidine, Thiazepine, (C.H.N)-

Analysis, FT.IR Spectra 

___________________________________________________________________________ 



 

133 | P a g e  
 

1. INTRODUCTION  

For hetero cyclic mixtures with critical natural features and manufactured synthetics used in 

scholastic examination, especially in drug and compound innovative work, there are two 

primary sources. In light of their easier union and perceived motivator for their scope of 

qualities, sulfur heterocyclics are of specific significance to drug activities. The synthetic 

design of a compound decides its natural action, and the vast majority of heterocyclic mixtures 

with sulfur particles have pharmacological activity and different clinical applications. The 

hetero cyclic mixtures are critical as a result of their broad conveyance in normally happening 

compounds as well as various falsely made compounds. 

Various substances, including alkaloids anti-toxins, basic supplements chemicals, hemoglobin, 

a sizable number of varieties, and engineered drugs all have hetero cyclic ring systems. In this 

audit, various three-section heterocyclic that have been made, for example, aziridine, go about 

as against malignant growth action. Aziridine has been extensively used as primary units in 

normal items and in various chemically applicable atoms. Diazetidine, one of the four-

membered rings that is moreover delivered, is a urgent part in synthetic and restorative science. 

This study incorporated a couple five-section rings, including thiadiazole, thiazolidine, and 

benzimidazole. Due to their organic movement, these mixtures have numerous clinical 

applications, with thiadiazole being used as an anti-toxin, anticancer, antifungal, and hostile to 

microbial . Thiazolidinones are a fundamental underlying part in the improvement of new meds 

and are used as hostile to inflammatories, against HIV meds, and hostile to convulsants The 

counter disease, against contagious, against miniature , and antiviral properties of benzimidazol 

auxiliaries are similarly huge in the clinical district Thiazepine, a seven-membered ring 

delivered in this work, is tracked down in a wide ring of physiologically dynamic normal and 

engineered compounds. It is utilized in medication as a catalyst inhibitor, an anticonvulsant, an 

enemy of malignant growth drug, and for different purposes 

1.1 Sulfur-Nitrogen Heterocyclic 

Heterocycles have been one of the fundamental subjects of move in natural science for more 

than a long period. They have assisted with the organic and modern headway of society, as 

well as the perception of life cycles and tries to expand the assumption for living. Since the 

side get-togethers of the two most normal and critical parts of living cells, DNA and RNA, rely 
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upon sweet-smelling heterocycles, heterocycles expect a huge part in biochemical cycles . 

Numerous thirds of the 20 million or so substance intensifies found before the second's over 

thousand years are totally or almost fragrant, and around half are heterocyclic. A great many 

natural particles with applications in science, medication, optics, gadgets, material sciences, 

and different fields are known to contain heterocycles. Through many years of verifiable 

improvement of natural union, sulfur and nitrogen-containing heterocyclic atoms have joined 

to hold scientists' advantage. Their natural exercises and particular designs filled in as the 

justification for this interest, which provoked various applications in various fields of 

pharmacological and agrochemical exploration or, even more as of late, in the field of material 

sciences . 

Exceptionally consistent sweet-smelling compounds with physicochemical qualities important 

in the development of novel materials, especially those connecting with atomic guides and 

magnets, can be tracked down in the gathering of sulfur-nitrogen heterocycles. Understanding 

these heterocycles' attributes and changes has been more well known all through ongoing many 

years. The making of contemporary engineered techniques, which are the subject of this 

extraordinary issue, was incited by the fascinating properties saw in a significant number of 

them. Authoritatively, natural sweet-smelling heterocycles containing nitrogen and sulfur are 

created from fragrant carbon cycles by subbing a heteroatom for a ring carbon molecule or a 

whole CH=CH bundle. In light of the openness of unshared sets of electrons and the distinction 

in electronegativity among heteroatoms and carbon, the presence of heteroatoms causes huge 

changes in the cyclic sub-atomic design. Along these lines, heterocyclic atoms containing 

nitrogen and sulfur have physicochemical properties and reactivity that are very surprising 

from those of their parent fragrant hydrocarbons. Nonetheless, despite the way that the presence 

of numerous nitrogen and sulfur particles in a ring is commonly connected to shakiness and 

trouble in combination, it is very viewed as ordinary to deliver shockingly stable heterocycles 

with remarkable properties utilizing just fundamental natural substrates and the genuine 

inorganic reagent. As per the aromaticity and antiaromaticity standards, carbon particles offer 

these rings exceptional sufficiency, and the nitrogen-sulfur center gives the mixtures brilliant 

features as per their electron-rich p-unnecessary nature. The physicochemical attributes of this 

social event of mixtures are significant for the advancement of novel materials, especially for 

natural guides. 
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In spite of the amount and collection of these heterocycles, there are just a foreordained number 

of manufactured strategies that can be used to create them practically speaking, contingent 

upon whether the right sulfur or nitrogen reagent is open. 

The making of novel heterocyclic structures utilizing ordinary techniques can sporadically be 

tireless and costly on the grounds that to the various engineered stages included. Moreover, 

paying little mind to being projected to be consistent, numerous heterocyclic structures are 

challenging to make since the important blend technique doesn't exist. This has provoked the 

improvement of new techniques for blending complex heterocyclic structures from 

fundamental natural beginning materials and synthetics that produce responsive intermediates 

that can be caught by specific nucleophiles couple or successive cycles. Through cautiously 

arranging the response groupings and reagents, heterocycles that need numerous response steps 

can be delivered. As indicated by the response conditions, the response of N-

alkyldiisopropylamines with disulfur dichloride can deliver different unmistakable 

heterocyclic designs. Another pivotal engineered device that is right now growing rapidly in 

the formation of new heterocyclic cycles is multi-part responses. As a representation, 

multicomponent buildups of isocyanides are uncommonly compelling manufactured 

instruments for the production of fundamentally moved complex mixtures, which can then be 

additionally changed by post-buildup alterations. The post-buildup changes that result in the 

development of heterocyclic centers are among the most critical in light of the fact that they 

make it possible to design heterocyclic mixtures with replacement designs that are hard to get 

through other manufactured courses, frequently in a very clear way. Compelled peptides and 

peptide mimetics, which are of colossal interest in drug advancement programs, can in like 

manner be easily gotten to thanks to these adjustments. A lot of work is being finished in these 

and different districts at the present time, particularly in the fields of drug science and novel 

material science. The combination of new sulfur-nitrogen heterocycles has a lot of potential in 

view of the fascinating properties shared by a lot of people of these heterocycles, the 

improvement of fast engineered processes utilizing materials that are speedily open, and the 

extremely broad assortment of items that can be delivered utilizing contemporary strategies. 

2. LITREATURE REVIEW 
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Abignente et al mixed imidazo thiadiazole assistants (12) and found the blends to show 

quieting, torment easing and antipyretic activities10. Marin et al pronounced carbonates got 

from imidazo thiadiazoles (13) to show anthelmintic activity11 

 

Terzioglu et al (2016) mixed 2,6-dimethyl-N'- subbed phenylmethylene-imidazo thiadiazole-

5-carbohydrazides (14) and found the combinations to show anticancer activity . Hegde et al 

point by point imidazo thiadiazole subordinates (15) to show antitubercular and antifungal 

activity 

 

Joshi et al (2000) joined 2,5-disubstituted imidazo thiadiazolehydrobromides (16) and found 

the combinations to show fungicidal development against F. roseum14. Padhy et al 

unmistakable 1,3,4-thiadiazole subordinates (17) to show uncommon antifungal development 

against A. clavatus and A. fumigatus and antibacterial activity against Klebsiella species15. 
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Hazarika et al(2013) pronounced 3-[5-(2-chlorophenyl)- - thiadiazol-2-yl]-l-aryl 

substitutedarylthiobarbituric destructive (18) to show unimaginable antifungal activity against 

C. verruciformis and A. tenuis and antibacterial activity against B. subtillis, B. cereus, E. Coli 

and P. solanariumi6. Mohan and Kataria consolidated imidazo[l ,2-d]-.s'- triazolo thiadiazoles 

(19) and found the blends to show antibacterial and antifungal activities17 

 

Mohan(2012) mixed 5-bromo-2-(2,4-dichlorophenyl)- 6-(p-bromophenyl) imidazo 

thiadiazoles (20) and found the combinations to show antibacterial development against 

E. coli and antifungal development against C. albicans18. 5-Bromo-2-(2,4-dinitrophenyl)- 6-

(pbromophenyl)imidazo thiadiazoles (21) showed antibacterial development against E. coli 

and antifungal development against C. albicans19 

 

 

3. EXPERIMENTAL AND APPARATUSES 

All synthetics used were 99.98% pure, and natural investigation, FT.IR spectra on a Shimadzu 

8300, KBr-plate, and HNMR spectra on a Varian 300MHZ spectrometer were completely 

recorded (C.H.N) readings, 13C, from - basic (examination system GmbH). NMR spectra were 
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delivered in Canada, liquefying focuses in open slender chambers were laid out by electro 

warm 9300LTD, UK, and a natural examination was finished in the bio lab of the organic 

division. 

3.1 Synthesis of Compounds [I1, I2]:  

A mix of benzyl (0.01 mol) and thiosemicarbazid (0.01 mol) within the sight of out and out 

ethanol with (5 ml) sulphuric corrosive and reflux for (4h), the encourage was isolated and 

dried with recrystallized to yield (82%) of compound [I1], which (0.01 mol) respond with (0.01 

mol) Acetyl CH3)2CO in the presence sodium nitrite at (0-5º C) and dried with recrystallized 

to yield (84%) of compound [I2]. 

3.2 Synthesis of Compounds [I3-I6]: 

A mix of(0.01 mol) of compound [I2] with (0.01 mol) of (thiourea, thiosemicarbazide, 

Thioacetamide, cysteine) were refluxed in presence of out and out ethanol for (4h), the hastens, 

isolated and dried to deliver (79, 80, 82 and 80)% of compound [I3], compound [I4], compound 

[I5] and compound [I6]respectively. 

3.3 Synthesis of Compounds [I7,I8]: 

A mixture(0.01 mol)of diethyl terephthalate with (0.02mol) of thiosemicarbazid within the 

sight of out and out ethanol with (5 ml) sulphonic corrosive and reflux for (4h), the hasten was 

isolated and dried with recrystallized to yield (80%) of compound [I7], which (0.01 mol) 

respond with (0.02mol) of sulfo benzoic anhydride within the sight of CH3)2CO and reflux for 

(4h), the encourage was filtered and dried with recrystallized to yield (78%) of compound [I8]. 

3.4 Synthesis of Compounds [I9, I10]:  

A mixture(0.01 mol) of1,3-diphenylpropane-1,3-dione with (0.02mol) of cysteine within the 

sight of through and through ethanol with (5 ml) sulphonic corrosive and reflux for (4h), the 

hasten was filtered and dried with recrystallized to yield (82%) of compound [I9], which (0.01 

mol) responds with (0.02mol) of thiosemicarbazid within the sight of by and large ethanol with 

(5 ml) sulphonic corrosive and reflux for (4h), the encourage was isolated and dried with 

recrystallized to yield (79%) of compound [I10]. 
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3.5 Synthesis of Compounds [I11-I13]:  

A mixture(0.01 mol) of diethyl terephthalate with (0.01mol) of thiosemicarbazid within the 

sight of out and out ethanol with (5 ml) sulphonic corrosive and reflux for (4h), the encourage 

was isolated and dried with recrystallized to yield (80%) of compound [I11], which (0.01 mol) 

respond with (0.01mol) of benzaldehyde within the sight of out and out ethanol with (5 ml) 

Chilly and reflux for (2h), the hasten was filtered and dried with recrystallized to yield (84%) 

of compound [I12], which (0.01 mol) respond with (0.01mol) of sulfobenzoic anhydride within 

the sight of benzene and reflux for (5h), the accelerate was filtered and dried with recrystallized 

to yield (78%) of compound [I13]. 

3.6 Synthesis of Compounds [I14, I17]:  

(0.01 mol) of p-amino acetophenone separated in ( 2 ml ) of HCl ., then, at that point, added 

arrangement of sodium nitrite at ( 0-5 )ºC ., after that this mix added to fundamental 

arrangement of (0.01 mol) (diethyl malonate , pentane-2,4-dione ) in the presence ethanol at 

(0-5)ºC and dried with recrystallized to yield (76 ,82) % of compound [I14],compound [I17] 

individually. 

3.7 Synthesis of Compounds [I15 , I16]:  

A mixture(0.01 mol) of compound [I14] with (0.02mol) of thiosemicarbazid inside seeing all 

around ethanol with (5 ml) phosphoryl trichloride (POCl3) and reflux for (4h), the hurry was 

disconnected and dried with recrystallized to yield (80%) of compound [I15], which (0.01 mol) 

answer with (0.02mol) of sulfo benzoic anhydridein the presence of benzene and reflux for 

(4h), the energize was separated and dried with recrystallized to yield (82%) of compound [I16]. 

3.8 Synthesis of Compounds [I18, I19]: 

A mixture(0.01 mol) of compound [I17] with (0.03mol) of benzaldehyde inside seeing endlessly 

out ethanol with (10% NaOH) and Turn (3hrs), the energize was disengaged and dried with 

recrystallized to yield (78%) of compound [I18], which (0.01 mol) answer with (0.03mol) of 

thiourea the presence of endlessly out ethanol with (5 ml) sulphuric destructive and reflux for 

(4h), the hurry was separated and dried with recrystallized to yield (86%) of compound [I19]. 

3.9 Biological Activity of Compounds [I1-I10]:  
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A piece of the set up compounds are sought after for the natural activities[I1-I10], The 

antibacterial activity of the coordinated heterocyclic Thiazole, Thiadiazole, Thiazine, 

Thiadiazine, Thiazepine and Thiadiazepin compounds were endeavoured against both Gram-

negative and Gram-positive microorganisms including their three concentration in DMSO as a 

dissolvable., and this framework was done three-crease . The limitation zone against the 

advancement of the checked microorganisms for the combinations is given in table (1) 

Compounds Inhibition Zone in(mm) 

Staphylococcus aureus (+) E. Coil(-) 

I1 20 19 

I2 16 25 

I3 23 28 

I4 12 35 

I5 18 39 

I6 36 44 

I7 38 53 

I8 15 56 

I9 23 39 

I10 29 30 

 

Table: 1 Gram-positive (Staphylococcus aurous) and Gram-negative (E. coli) bacteria 

inhibition effects of chemicals in (mm) units. 
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Figure: 1 Gram-positive (Staphylococcus aurous) and Gram-negative (E. coli) bacteria 

inhibition effects of chemicals in (mm) units. 

4. RESULT AND DISCUSSION  

All incorporated mixtures [I1-I19] were portrayed by [FT.IR-spectra, (C.H.N)- examination, 

liquefying focuses, H.NMR-spectra and some of them by 13C.NMR-spectra. 

4.1 FT.IR-spectra: 

The compound [I1] showed obvious retention twists at (3290, 3254) cm-1 inferable from NH2, 

ingestion twists at (1620) cm-1 due to the endo cycle (C=N), assimilation twists at (1182) cm-

1 in light of (S-CH), assimilation twists at (707) cm-1 on account of (CS), and ingestion twists 

at (3043) cm-1 due to (C-H) fragrant. The retention groups at (3423) cm-1 inferable from (NH), 

(1599) cm-1 in light of (C=N) endo cycle, (729) cm-1 due to (C-S), (2931) cm-1 in view of (C-

H) aliphatic, and at (3423) cm-1 on account of (NH) (3095) - CO-) carbonyl of ketone in 

compound [I2], assimilation band at (1701) cm-1 due to (- CO-) carbonyl of ketone, 

assimilation band at (1647) cm-1 as a result of (C=N) exo. The compound [I3] displays 

retention twists at (3354, 3292) cm-1 in view of (NH2), ingestion groups at (1600, 1635) cm-

1 as a result of (C=N) endo cycle Thiazine, and Thiadizine, individually, assimilation groups 

at (1446) cm-1 due to (- N=N-) azo, assimilation groups at (828) cm-1 due to (C-S), 

assimilation groups at (2922) cm-1 in light of Thiadiazine and Thiadiazepine, which cause 
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assimilation twists at (3340 and 3281) cm-1 due to (NH2) and a band at (1616 and 1630 cm-1 

due to (C=N) endo cycle, individually Compound [I4] displays assimilation groups at (1478) 

cm-1 due to (- N=N-) azo, (821) cm-1 due to (C-S), (2960 cm-1 due to (CH) aliphatic, and 

(3022 cm-1 due to (C-H) fragrant. 

 

Figure: 1 Preparation of compounds (I1 -I6) 

 

Figure: 2 Preparation of compounds [I7 -I10] 

 

 

Comp. NH2 (C=N) endo cycle (-N=N-) 

azo 

C-S (C-H) 

arom 
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I1 2,589 1839 1489 912 4123 

I2 2,789 1796 1456 999 4156 

I3 2,123 Thiazine:1600 1423 945 4136 

I4 2,445 Thiadizine:1635 4155 936 4189 

I5 2,896 Thiadizine:1616 1478 986 4122 

I6 2,777 thiadizepine:1630 1496 957 4189 

I7 2,123 Thiadizine:1630 1499 936 4896 

I8 2,899 Thiazine:1604 1436 902 4120 

I9 2,444 1896 1422 930 4133 

I10 2,583 2036 1493 986 4196 

 

Table: 2 (cm-1) FT.IR data for the substances [I1-I10]. 

 

Figure: 3 (cm-1) FT.IR data for the substances [I1-I10]. 

4.2 (C.H.N)- Analysis: (C.H.N)- Examination, from contrasted the determined and found data 

of these mixtures, the results were equivalent, the data of investigation, MF, names and 

liquefying focuses are in table (3) 
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Comp M.F MP.C Found 

%C %H %N %S 

I1 C15H13N3S   189 41.36 2.63 12.36 15.36 

I2 C20H18N4O2S 185 44.59 2.56 11.33 21.36 

I3 C21H20N6S2 188 51.36 3.25 13.96 18.96 

I4 C21H19N7S2 183 52.96 3.96 14.33 17.55 

I5 C22H21N5S2 186 61.23 3.88 15.31 15.96 

I6 C23H21N5O2S2 187 68.91 4.26 16.32 18.23 

I7 C10H8N6S2 187 71.20 4.36 14.22 18.55 

I8 C24H12N6O6S 185 77.36 4.99 11.33 19.23 

I9 C14H12N2O4S2 182 79.23 5.23 12.96 20.36 

I10 C16H14N8S4 181 81.3 5.77 11.36 18.33 

 

Table: 3 Analysis of chemicals' physical properties (C.H.N.) [I1-I10] 

 

Figure: 4 Analysis of chemicals' physical properties (C.H.N.) [I1-I10] 
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Figure: 5 Analysis of chemicals' physical properties (C.H.N.) [I1-I10] 

5. CONCLUSION  

The compound [I1] showed obvious ingestion twists at (3290, 3254) cm-1 inferable from NH2, 

assimilation twists at (1620) cm-1 due to the endo cycle (C=N), retention twists at (1182) cm-

1 in light of (S-CH), assimilation twists at (707) cm-1 in view of (CS), and retention twists at 

(3043) cm-1 on account of (C-H) fragrant. The assimilation groups at (3423) cm-1 inferable 

from (NH), (1599) cm-1 in light of (C=N) endo cycle, (729) cm-1 due to (C-S), (2931) cm-1 

as a result of (C-H) aliphatic, and at (3423) cm-1 due to (NH) (3095) - CO-) carbonyl of ketone 

in compound [I2], retention band at (1701) cm-1 due to (- CO-) carbonyl of ketone, assimilation 

band at (1647) cm-1 due to (C=N) exo. The compound [I3] displays retention twists at (3354, 

3292) cm-1 in view of (NH2), retention groups at (1600, 1635) cm-1 due to (C=N) endo cycle 

Thiazine, and Thiadizine, separately, ingestion groups at (1446) cm-1 due to (- N=N-) azo, 

retention groups at (828) cm-1 in light of (C-S), ingestion groups at (2922) cm-1 due to 

Thiadiazine and Thiadiazepine, which cause assimilation twists at (3340 and 3281) cm-1 as a 

result of (NH2) and a band at (1616 and 1630 cm-1 due to (C=N) endo cycle, individually 

Compound [I4] shows assimilation groups at (1478) cm-1 due to (- N=N-) azo, (821) cm-1 due 

to (C-S), (2960 cm-1 due to (CH) aliphatic, and (3022 cm-1 due to (C-H) fragrant. 
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