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ABSTRACT 

Thiophene core has been set up as the potential element in the 

generally rising concoction universe of heterocyclic mixes having 

promising pharmacological character. A progression of 

tetrahydrobenzothiophene subsidiaries was incorporated with a reason 

to develop novel and strong antimicrobial operators of engineered 

inception. The required beginning material ethyl-2-amino-4,5,6,7-

tetrahydro-1-benzothiophene-3-carboxylate(1) was incorporated by 

means of a multicomponent buildup between sulfur, cyclohexanone 

and ethylcyanoacetate receiving Gewald Reaction. The Compound 1 

was changed into separate Schiff bases (KM1-KM4) by refluxing it 

with different sweet-smelling aldehydes in dioxane for 15 hours. The 

Schiff bases were further prepared into the last mixes i.e. thiazolidinone subordinates (KM1-

KM4) by treating them with thioglycollic corrosive in vicinity of anhydrous ZnCl2 in DMF 

and refluxing the response blend for 4-5 hours. Combined mixes were decontaminated, 

described and assessed for their antimicrobial movement. A large portion of the mixes 

displayed moderate to critical exercises.  

 

KEYWORD: antibacterial action, antifungal movement, Schiff base and thiazolidinone.  

 

INTRODUCTION 

Heterocyclic mixes are generally appropriated in nature and are key forever. There are 

limitless quantities of pharmacologically dynamic heterocyclic mixes a large portion of 

which are in normal clinical use.
[1]

 The investigational approaches towards Structure-Activity 

Relationship centering the pursuit of streamlined applicants have turned out to be enormously 

vital. Writing overview uncovers that thiophene is guardian of a progression of intensifies 

that are vital in restorative and mechanical science. Thiophene is a standout amongst the most 
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vital classes of heterocyclic mixes with assortment of organic exercises. Substituted 

thiophene and their biheterocycles have gotten significant consideration amid most recent 

two decades as they are blessed with extensive variety of remedial properties, for example, 

analgesic
[2]

, antibacterial
[3]

, cell reinforcement and hostile to inflammatory
[4]

, antifungal
[5]

, 

anticancer
[6]

 and neighborhood sedative activity.
[7]

 Thiophene can be intertwined with 

different heterocyclic cores offering ascend to more current mixes having upgraded natural 

exercises. Thienopyrimidines possess extraordinary position among these mixes. Huge 

numbers of these subordinates show antiallergic
[8]

, antibacterial
[9]

, antidepressant
[10]

, 

antidiabetic
[11]

, pain relieving and against inflammatory
[12]

 exercises. In continuation to these 

endeavors and with a goal to create novel and powerful helpful operators of manufactured 

birthplace, it was chosen to integrate certain thiazolidinone subsidiaries and assess them for 

their antimicrobial potential.  

 

MATERIAL AND METHODS  

The dissolving purposes of integrated mixes were resolved in open narrow tubes utilizing 

Kshitij Innovations liquefying point mechanical assembly, communicated in °C and are 

uncorrected. The IR spectra of mixes were recorded on Shimadzu Affinity-1 FTIR in KBr 

plate and assimilation groups are communicated in cm-1. 1H NMR spectra were recorded on 

Bruker Advance 400.13 MHz NMR Spectrometer (Chemical movement if δ ppm) utilizing 

TMS as inward standard. The immaculateness of the mixes was checked by TLC on silica gel 

G plates utilizing ethyl acetic acid derivation: nhexane (1:2) dissolvable framework and 

iodine vapors as an envisioning operators.  

 

Combination of ethyl-2-amino-4,5,6,7-tetrahydro-1-benzothiophene 3-carboxylate (1)  

Sulfur (0.06mole) was added to a blend of ethylcyanoacetate (0.05mole) and cyclohexanone 

(0.05mole) at room temperature with mixing. Diethylamine (0.05mole) was added to this 

heterogeneous blend and the response blend was mixed at 45°C for 2 hours. Fruition of 

response was checked utilizing TLC and blend was kept overnight at room temperature. The 

encourage was separated, washed, dried and recrystallized from ethanol.  

 

Amalgamation of Schiff bases (KM1-KM4)  

Equimolar amounts of Compound 1 (0.1mole) and suitably picked substituted aldehydes 

(0.1mole) were suspended in 100 ml dioxane and the blend was refluxed for 14-15 hours. 

Response was checked by TLC and the blend was cooled and filled pounded ice. Strong 

hence got was separated, washed with water, dried and recrystallized from ethanol.  
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Amalgamation of thiazolidinones (KM1-KM4)  

Equimolar blend of Schiff base (0.1mole) and thioglycollic corrosive (0.1mole) were 

suspended in DMF (60ml). Reactant measure of zinc chloride (1g) was added to it and the 

blend was refluxed for 4 hours. Blend was cooled and filled pounded ice. Strong hence got 

was separated, washed, dried and recrystallized from ethanol. 

 

Chemistry 

IR, 1H-NMR and basic examination were steady with the doled out structure.  

 

Ethyl 2-[2-(2-hydroxyphenyl)- 4-oxo-1,3-thiazolidin-3-yl]-4,5,6,7-tetrahydro-1-

benzothiophene-3-carboxylate (KM1)  

Yield: 68.75%; Melting Point: 115°C; IR (KBr, cm-1): 2854(C-H str.), 1501(C=C 

str.),1282(C-O str.), 3072(Ar-H str.), 1358(C-N str.), 791(C-S str.), 1686(C=O str.), 3297(O-

H str.); 1HNMR(CDCl3, δppm): 1.408-1.444(t, 3H, OCH2CH3), 1.754-1.803(m, 4H, C5 and 

C6), 2.503-2.518(d, 2H, C4), 2.765-2.734(d, 2H, C7), 3.470(s, 2H, CH2 of thiazolidine), 

4.249-4.302(q, 2H, OCH2CH3), 5.421(s, 1H, OH), 5.900(s, 1H, N-CH), 6.920-7.021(m, 4H, 

Ar-H); Anal. Calcd. for C20H21NO4S2: C(59.23), H(5.78), N(3.40), O(15.81), S(15.82); 

found: C(58.62), H(6.36), N(4.00), O(15.72), S(15.12); Mol. Wt.: 409.  

 

Ethyl 2-[2-(4-methoxyphenyl)- 4-oxo-1,3-thiazolidin-3-yl]-4,5,6,7-tetrahydro-1-

benzothiophene-3-carboxylate (KM2) 

Yield: 70.5%; Melting Point: 120°C; IR (KBr, cm-1): 2846(C-H str.), 1282(C-O str.), 

3024(Ar-CH str.), 1391(C-N str.), 780(C-S str.), 1614(C=O str.), 1125(C-O str. in C-O-C); 

1HNMR(CDCl3, δppm): 1.316-1.392(t, 3H, OCH2CH3), 1.790-1.798(m, 4H, C5 and C6), 

2.481-2.499(d, 2H, C4), 2.682-2.700(d, 2H, C7), 3.416(s, 2H, CH2 of thiazolidine), 3.739(s, 

3H, OCH3), 4.222-4.275(q, 2H, OCH2CH3), 5.939(s, 1H, N-CH), 6.442-7.248(m, 4H, Ar-

H); Anal. Calcd. for C21H23NO4S2: C(60.56), H(5.42), N(3.09), O(15.66), S(15.83); found: 

C(59.95), H(5.22), N(4.09), O(15.31), S(15.35); Mol. Wt.: 444.  

 

Ethyl 2-[2-(3,4-dimethoxyphenyl)- 4-oxo-1,3-thiazolidin-3-yl]-4,5,6,7-tetrahydro-1-

benzothiophene-3-carboxylate (KM3) 

Yield: 68.4%; Melting Point: 130°C; IR (KBr, cm-1): 2856(C-H str.), 1262(C-O str.), 

3043(Ar-CH str.), 1278(C-N str.), 759(C-S str.), 1627(C=O str.), 1136(C-O str. in C-O-C); 

1HNMR(CDCl3, δppm): 1.324-1.362(t, 3H, OCH2CH3), 1.749-1.756(m, 4H, C5 and C6), 

2.667-2.731(m, 4H, C4 and C7), 3.442(s, 2H, CH2 of thiazolidine), 3.945(s, 6H, OCH3), 
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4.228-4.281(q, 2H, OCH2CH3), 5.964(s, 1H, N-CH), 6.452-7.042(m, 3H, Ar-H); Anal. 

Calcd. for C22H25NO5S2: C(59.14), H(5.12), N(3.17), O(17.78), S(14.34); found: C(58.63), 

H(6.14), N(3.60), O(17.58), S(14.17); Mol. Wt.: 444.  

 

Ethyl 2-[2-(4-dimethylaminophenyl)- 4-oxo-1,3-thiazolidin-3-yl]-4,5,6,7-tetrahydro-1-

benzothiophene-3-carboxylate (KM4) 

Yield: 56.2%; Melting Point: 135°C; IR (KBr, cm-1): 2842(C-H str.), 1532(C=C str.), 

1281(C-O str.), 3076(Ar-CH str.), 1364(C-N str.), 759(C-S str.), 1662(C=O str.); 

1HNMR(CDCl3, δppm): 1.324-1.359(t, 3H, OCH2CH3), 1.750-2.689(m, 8H, C4, C5, C6, 

and C7), 3.050(s, 6H, (CH3)2), 3.875(s, 2H , CH2 of thiazolidine),4.241-4.387(q, 2H, 

OCH2CH3), 5.940(s, 1H, N-CH), 6.679-7.723(m, 4H, Ar-H); Anal. Calcd. For 

C22H26N2O3S2: C(61.30), H(6.01), N(6.50), O(11.17), S(14.80); found: C(60.93), H(6.51), 

N(6.75), O(10.86), S(14.94); Mol.Wt.:431.  

 

Biological Screening 

All the combined mixes were subjected to antimicrobial screening at a centralization of 100µ 

g/ml including three Gram - ve microbes (Eschericha coli, Staphylococcus aureus and 

Klebsiella pneumoniae); three Gram +ve (Seratia reticulata, Bacillus subtilis and 

Streptococcus pneumoniae) and two contagious strains (P. aeruginosa and C. albicans) 

utilizing Ampicillin as standard at the same focus. The work, in reference, was completed by 

Agar circle dispersion strategy.
[13]

 The reaction of life forms to the combined mixes were 

measured regarding zone of hindrance and contrasted and that acquired with standard.  

 

A) Preparation of Mueller Hinton agar media  

Mueller Hinton Agar Media was utilized for antimicrobial screening and its structure is as: 

Casein Acid Hydrolysate 17.50 gm, Beef Heart Infusion 2.00 gm, Starch dissolvable 1.50gm 

and Agar 17.00gm.  

 

For get ready Mueller Hinton Agar (MHA) Media, 38gm of Mueller Hinton Agar No. 2 was 

broken down in 1000ml refined water. It was blended appropriately and warmed to bubble to 

break up the medium totally. It was autoclaved at 15 lbs weight (121°C) for 15 minutes. It 

was than cooled and filled cleaned plates. Every one of the plates were kept for 4-5 hours in 

laminar wind current until the media got set. The plates were than kept in a hatchery at 37°C.  
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B) Preparation of Standard anti-infection solution 

An answer (100µg/ml) of standard medication (Ampicillin) was readied in clean water.  

 

C) Preparation of Test solution 

10 mg of the blended compound (s) was broken up in 10 ml of DMF. 1 ml of this 

arrangement was taken and weakened to 10 ml (with DMF) so that the convergence of the 

test arrangement got to be 100µg/ml.  

 

D) Preparation of inoculums 

For the arrangement of inoculums, 5g of supplement agar was broken up in 100 ml of refined 

water and the pH was balanced at 7.2 ± 0.2. It was poured in test-tubes according to necessity 

and afterward disinfected via autoclaving at 121°C. A 24 hour old society was utilized for the 

readiness of bacterial suspension. In like manner suspension of the considerable number of 

living beings were readied according to standard strategy.  

 

E) Preparation of Discs 

Circles of 6-7 mm in distance across were punched from No. 1 Whattmann channel paper 

with sterile plug borer of same size. These plates were sanitized by keeping in stove at 140°C 

60 minutes. Standard and test arrangements were added independently to these circles which 

were air dried later on.  

 

F) Method of testing 

Inoculums were added to the readied media plates and permitted to cement. The already 

arranged circles were painstakingly continued the hardened media by utilizing sanitized 

forceps. These petridishes were kept for one-hour dissemination at room temperature and 

after that for brooding at 37°C for 24 hours in a hatchery. The zones of restraint following 24 

hours were measured in millimeters. The outcomes got are appeared in Table 1 and Table 2.  

 

RESULT AND DISCUSSION 

As indicated by Gewald
[14]

, warming under mixing of a blend of ethylcyanoacetate, sulfur 

and cyclohexanone in diethylamine for 2-3 hours managed ethyl-2-amino-4,5,6,7-tetrahydro-

1-benzothiophene-3-carboxylate (1). Generous verification for the arrangement of Schiff base 

(KM1-KM4) has been given by contrasts in liquefying focuses and yield esteem from that of 

guardian compound. Compound 1 on response with different substituted aldehydes yielded 

different Schiff constructs which in light of cyclization with thioglycollic corrosive in 
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reactant measure of ZnCl2 yielded novel thiophene subordinates (KM1-KM4). The essential 

basic distinction inside of this arrangement includes the way of different substituted 

aldehydes. Combined mixes were observed to be crystalline in nature and effectively 

dissolvable in chloroform, ethyl acetic acid derivation, benzene, DMSO and DMF however 

insoluble in hexane and toluene. With the assistance of logical systems, for example, 

liquefying point, IR and 1H-NMR, incorporated subsidiaries were described. These mixes 

demonstrated a band at 1646 cm-1 for cyclic >C=O bunch.
[15]

 Every one of the mixes 

demonstrated NMR signals for various types of protons at their individual positions.  

 

Table 1: Antibacterial movement of combined thiazolidinones (KM1-KM4).  

Sample 
Zone of inhibition in mm 

E.coli S. reticulata S. aureus B. subtilis S. pneumoniae K. pneumoniae 

KM1 - 14 15 16 10 11 

KM2 13 20 14 14 15 15 

KM3 14 18 - - 13 13 

KM4 10 17 16 16 13 9 

Ampicillin 22 30 24 25 22 20 

DMF - - - - - - 

 

Table 2: Antifungal movement of combined thiazolidiones.  

Sample 
Zone of inhibition in mm 

P. aeruginosa C. albican 

KM1 10 14 

KM2 9 14 

KM3 13 13 

KM4 12 11 

Ampicillin 21 24 

DMF - - 

 

The sum total of what mixes have been screened for their antimicrobial movement. From the 

screening results it was watched that the vicinity of electron pulling back gathering and ester 

linkage made the mixes to display moderate to noteworthy movement in correlation to 

standard medication Ampicillin. Compound KM2 and KM4 showed promising antibacterial 

movement while compound KM3 displayed promising antifungal action. However different 

mixes of the arrangement likewise displayed moderate to huge movement against the 

microorganisms as said above. In this manner compound KM2, KM3 and KM4 can be 

suggested for further studies. The above results built up the way that thiophene substituted 

with different aldehydes (substituted) can be concentrated further to investigate out more up 

to date antimicrobial activity.  
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CONCLUSION 

The investigative and other enlightening information, accessible in writing in this way, have 

rendered thiophene essentially vital class of heterocyclic mixes and their applications in 

perpetually difficult chemotherapy of different diseases/contaminations and so on since most 

recent two decades enormously climbed hobbies of restorative scientific expert and organic 

chemist.  

 

This specific exploration study, in reference, would stretch out extraordinary arrangement of 

help to analysts in retribution and deciding the best and most beneficial, practical, suggestive 

and indisputable access to different thiophenes of clinical significance superseding different 

mixes of their class.  

 

Further combinatorial libraries of these mixes can be produced which can be screened for 

ideal pharmacological exercises by improvement methods utilizing 2D and 3D QSAR 

examination.  

 

REFERENCES 

1. A. Patel, G. A. Mehta; Der Pharma Chemica, 2010; 2(1): 215.  

2. S. Shafeeque, S. Mohan, K. S. Manjunatha; Indian J. Hetero. Chem., 1999; 8(4): 297. 

3. D. Dzhuravey, K. M. Karimkulov, A. G. Makhsumov; Khim-farm. Zh., 1992; 26(11012): 

73.  

4. Dalbir Singh, S. Mohan, P. C. Sharma, J. Saravanan; Acta Pharmaceutica Sciencia, 2007; 

49: 29.  

5. P. Govindaswamy, S. Mohan; Indian J. Hetero. Chem., 1998; 7: 205.  

6. F. R. Ferreira, R. P. Maria-Joao, M. Vilas-Boas, L. M. Estevinho, A. Begouin, K. Gilbert; 

Bioorg. Med. Lett., 2006; 16: 1384.  

a. K. Gadad, H. Kumar, C. J. Shishoo, I. Mkhazi, K. S. Mahajanshetti; Indian J. Chem. Soc., 

1994; 33: 298.  

7. E. Gillespie, K. M. Dungan, A. W. Gomol, R. J. Seidehamel; Int. J. Immuno., 1985; 5: 

655.  

8. E. F. Elslager, P. Jacob, L. M. Werbel; J. Hetero. Chem., 1972; 9: 775.  

9. Chem. Abstr., 1994; 120: 290120.  

10. Chem. Abstr., 1977; 87: 117896.  

11. Santagati, M. Modica, M. Santagati, A. Garuso, V. Cutuli; Pharmazie, 1994; 49(1): 6.  

http://www.wjpr.net/


www.wjpr.net                                   Vol 4, Issue 12, 2015.                                            

            

 

1446 

Mishra et al.                                                         World Journal of Pharmaceutical Research 

12. R. Ananthanarayan, C. K. Jayaram Paniker; Text Book of Microbiology; Orient 

Blackswan; fifth release, 2006; 39.  

13. K. Gewald, E. Schinke, H. Bottcher; Chem. Ber., 1966; 99: 94.  

14. W. Kemp; Organic Spectroscopy; Macmillan Chemistry Texts Series, 1975; 14.  

http://www.wjpr.net/

