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Abstract:  

The development of greener synthetic strategies have attracted much attention of researchers 

for last 25 years. The thiazole having versatile applications in pharmaceutical, agriculture and 

industrial fields required easy and fruitful method. In this research paper, we have introduced 

the novel, green and cost effective protocol for the synthesis of most important thiazole moiety 

by using onion extract as efficient solvent. The synthesis has been performed by reaction 

between acetophenone and N-BromoSuccinamide  in onion juice medium followed by addition 

of thiourea. The easy work up ,shorter reaction time , environmentally benign and good to 

excellent yield of product, are some specific features of this protocol. The results obtained are 

tabulated. 

 

Keywords:   Onion extract, Ultrasound, Green, Room temperature,  N-bromosuccinamide. 

 

Introduction: Thiazole is one of the most fruitful five membered nitrogen and sulphur 

containing Heterocycle. Although this heterocycle does not found as independent compound 

in nature but present in many naturally available  compounds such as metabolites, alkaloids 

and peptides. I The pharmaceutical applications of this scaffold includes antihypertensive II, 

anti-HIV II-IV, anticancer V, antifungal VI, anti-inflammation VII, antibacterial VIII-X and antibiotic 
XI. The versatile applications of thiazole and its derivatives attracted the researchers for its 

convenient synthesis, which resulted in introduction of several synthetic methodologies. The 

common method includes use of Bronsted acid or Lewis acid, inorganic salts as catalyst, PEG 

mediated synthesis, microwave assisted synthesis etc. XII-XXIII  In spite of importance of these 

synthetic methodologies still these are suffering from limitations such as use of harsh chemicals 

as catalyst ,tedious work up, longer reaction time and low yield. The use of naturally available 

compounds such as fruit juice catalysed organic synthesis XXIV-XXVI and clay catalysed synthesis 
XXVII types of protocols are the need of time to  implement the green chemistry protocols in 

organic transformations. In context to these approaches, we have selected the naturally 

available onion vegetable as source of efficient solvent (onion juice) for the organic 

transformation.  The naturally available vegetable onion is used as preservative and flavour in 

food cooking XXVIII. Onion is naturally available,   nontoxic, cost effective and eco-friendly 
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.XXIX The Allium Cepa species of onion is most cultivated vegetable worldwide.30. The vision 

for green chemistry protocols and inexpensive protocol for organic synthesis inspired us to 

select the onion juice as efficient solvent for synthesis of thiazole. In our recent work initially 

we have synthesised the 4–aryl,2-amino thiazole in onion juice medium at room temperature. 

Initially the reaction of acetophenone (1) and NBS (3) was performed in presence of onion 

juice which results in formation of phenacyl bromide within one hour, then thiourea (2)  was 

added to this reaction mixture to get the desired product i.e. thiazole(4) (Scheme1) .Later on 

the same reaction had been performed in refluxed condition (Sceme2)  and ultrasound 

irradiation. (Scheme3) The results obtained for these investigations has been tabulated. 

(Table1) The reaction optimisation has been carried out in different conditions to check the 

efficiency of onion juice as solvents. 
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Scheme 1: Onion Juice Mediated Synthesis of Thiazole 

 

 

Result and Discussion 

Green synthesis was very important using naturally occurring material hence we have designed 

and developed the method to synthesize heterocyclic compounds in one-pot and with greener 

medium like Onion Extraction. Here 4-Aryl-2-amino thiazole was synthesis at room 

temperature, in refluxed and with ultra sound wave all these three technique gives good yield 

but excellent yield (96-98) found in ultrasound wave with 70-75 oC. 

The mixture of Acetophenone and N-bromosuccinimideswas taken in onion extract medium 

and reaction was initiated to produce in situ alpha-bromoacetophenones within 1 hour at room 

temperature. After generation of intermediate alpha-bromo ketone then thioure was added to 

get the  4-Aryl-2-aminothiazoles.  The reaction took place at room temperature with good yield. 

The same reaction we have performed by reflux and under ultrasound irradiation and we have 

obtained surprising result by ultrasound method which indicates the completion of reaction 

within 30-40 minutes with yield  upto 90-96 %. This typical method we have applied for the 

synthesis of substituted thiazole and results are tabulated.   (Table1)   

 

Experimental: 

Onion Extraction 

In the pressure cooker with stainless steel steamer, large glass bowl and small glass bowl were 

taken. The glass bowl with 100 ml water placed inside the pressure cooker, then the steamer 

was placed in the glass bowl, and small pieces of onion were placed which is covered by large 

glass bowl. After heating upto 30 minutes the exrtract of onion juice was obtained and used as 

solvent28. 
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Material and method: 

The melting point were determine  with systonic digital melting point apparatus S-972 and 

were uncorrected. The product formation was monitor by thin layer chromatography. 1H NMR 

spectra recorded by Brucker 400 MHz spectrometer and IR spectra with Bruker instruments.  

Procedure for the synthesis of 4-Aryl-2-Aminothiazoles with stirring:- 

Acetophenone (0.05mol) and N-bromonsuccinimide(0.055 mol) added in onion extract (5 ml) 

and was stirred up to 1.40-2.00 hour. Reaction was monitored by thin layer chromatography 

for formation of intermediate. Thiourea was added (0.06 mol) after formation of intermediate 

completely and again stirred for 1hour. Reaction mixture was poured on crushed ice and 

basified with ammonium hydroxide to obtain solid, 4-Aryl-2-amino thiazole.  

Procedure for the synthesis of 4-Aryl-2-Aminothiazoles in Refluxed:- 

Acetophenone (0.05 mol) and N-bromonsuccinimide (0.055 mol) added in onion extract (5 ml) 

and was refluxed (80-85 oC) for  30-40 minutes. The completion of reaction was monitored by 

thin layer chromatography. After formation of intermediate as indicated by TLC thiourea was 

added (0.06 mol) and refluxed again (80-85 oC) for 20-30 minutes. Reaction mixture was 

poured in crushed ice and basified with ammonium hydroxide to obtain solid, 4-Aryl-2-amino 

thiazole.  

Procedure for the synthesis of 4-Aryl-2-Aminothiazoles inultrasound:- 

The mixture of acetophenone (0.05 mol) and N-bromonsuccinimide(0.055 mol) was taken  in 

onion extract (5 ml) and was sonicated under Ultrasounication at 70-75 oC up to 30-40 minutes. 

The progress of reaction was monitored by thin layer chromatography. Thiourea was added 

(0.06 mol) after formation of intermediate completely and again sonicated for 20-30 minutes 

at same temperature. Reaction mixture was poured in crushed ice and basified with ammonium 

hydroxide to obtain solid, 4-Aryl-2-amino thiazole. 

 

Spectral data of some compounds 

4-phenylthiazol-2-amine (3a).   
1HNMR (At 400 MHz):6.72 ppm (S, 2H, NH2), 6.65ppm (S, 1H,thiazole proton) and 7.22–

7.78 (5H, aromatic proton). 

IR spectra in cm-1: 3424-3306 (N-H), 3268 (C-H). 

4-(4-chlorophenyl)thiazol-2-amine (3b). 
1HNMR (At 400 MHz):6.69 ppm (S, 2H, NH2), 6.62 (S, 1H, thiazole proton), 7.28-7.82 (4H, 

aromatic proton). 

IR spectra in cm-1: 3420-3239 (N-H), 3204 (C-H), 721(C-Cl). 

4-(4-BromoPhenyl)thiazol-2-amine (3c). 
1HNMR (At 400 MHz):6.71 ppm (S, 2H, NH2), 6.64 (s, 1H, thiazole proton), 7.29-7.74 (4H, 

aromatic aryl proton).  

IR spectra in cm-1:3418-3224 (N-H), 3119 (C-H), 665 (C-Br). 
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Table 1 Evaluation of compounds [3a-3h] 

 

 

Compoun

ds 

R1 Time in Hour Yield % 

 

M.P

. 

(oC) Reflux Stirrin

g 

Ultrasoun

d 

Reflu

x 

Stirrin

g 

Ultrasoun

d 

3a H 
60 

Minutes 

3.0  

Hours 

35 

Minutes 
94 93 97 

147

-

149 

3b Cl 
50 

Minutes 

2.5 

Hours 

25 

Minutes 
95 94 98 

176

-

178 

3c Br 
50 

Minutes 

2.5 

Hours 

25 

Minutes 
95 94 98 

166

-

168 

3d CH3 
60 

Minutes 

2.5 

Hours 

30 

Minutes 
95 94 98 

135

-

137 

3e 
OCH

3 

55Minut

es 

2.4 

Hours 

25 

Minutes 
95 94 98 

206

-

208 

3f F 
45Minut

es 

2.4 

Hours 

24 

Minutes 
96 95 98 

101

-

103 

3h NO2 
60Minut

es 

3.0 

Hours 

35 

Minutes 
94 93 96 

284

-

286 

 

Conclusion: 

The onion is easily available in nature and it enhances the rate of reaction to have 4-aryl-2-

aminothiazole in just 2.5 to 3.0Hours at room temperature with good yield while in 

Ultrasounication reaction completed in minutes with excellent yield. The main advantage of 

this protocol is to use of onion extract, minimum time, avoid toxic organic solvents ,non-toxic 

catalyst,lachrymatory and unstable α-bromoketones is not separated.  

 

Reference:  

I)  Joule, J.A. and Mills, K. (2010). Heterocyclic Chemistry , John Wiley & Sons Ltd.    

Chichester, UK 

II) Patt, W.C., Hamilton, H.W., Taylor, M.D., Ryan, M.J., Taylor Jr, D.G., Connolly,  

C.J., Doherty, A.M., Klutchko, S.R. and Sircar, I., 1992. Structure-activity relationships 

of a series of 2-amino-4-thiazole-containing renin inhibitors. Journal of medicinal 

chemistry, 35(14), pp.2562-2572.https://doi.org/10.1021/jm00092a006 

III) Bell, F.W., Cantrell, A.S., Hoegberg, M., Jaskunas, S.R., Johansson, N.G., Jordan,  

C.L., Kinnick, M.D., Lind, P. and Morin Jr, J.M., 1995. Phenethylthiazolethiourea 

(PETT) compounds, a new class of HIV-1 reverse transcriptase inhibitors. 1. Synthesis 

and basic structure-activity relationship studies of PETT analogs. Journal of medicinal 

chemistry, 38(25), pp.4929-4936.https://doi.org/10.1021/jm00025a010 

IV) Venkatachalam, T.K., Sudbeck, E.A., Mao, C. and Uckun, F.M., 2001. Anti-HIV  

https://doi.org/10.1021/jm00092a006
https://doi.org/10.1021/jm00025a010


 

 

S.S.Kasim et al. / Heterocyclic Letters Vol. 11| No.1|53-58|Nov-Jan|2021 

 

57 
 

activity of aromatic and heterocyclic thiazolylthiourea compounds. Bioorganic & 

medicinal chemistry letters, 11(4), pp.523-528.https://doi.org/10.1016/S0960-

894X(01)00011-7 

V) Das, J., Chen, P., Norris, D., Padmanabha, R., Lin, J., Moquin, R.V., Shen, Z., Cook,  

L.S., Doweyko, A.M., Pitt, S. and Pang, S., 2006. 2-Aminothiazole as a novel kinase 

inhibitor template. Structure− activity relationship studies toward the discovery of N-

(2-chloro-6-methylphenyl)-2-[[6-[4-(2-hydroxyethyl)-1-piperazinyl)]-2-methyl-4-

pyrimidinyl] amino)]-1, 3-thiazole-5-carboxamide (dasatinib, BMS-354825) as a 

potent pan-Src kinase inhibitor. Journal of medicinal chemistry, 49(23), pp.6819-

6832.https://doi.org/10.1021/jm060727j 

VI) Dua, R., Shrivastava, S., Sonwane, S.K. and Srivastava, S.K., 2011. Pharmacological  

significance of synthetic heterocycles scaffold: a review. Advances in Biological 

Research, 5(3), pp.120-144. 

VII) Clemence, F., Le Martret, O., Delevallee, F., Benzoni, J., Jouanen, A., Jouquey, S.,  

Mouren, M. and Deraedt, R., 1988. 4-Hydroxy-3-quinolinecarboxamides with 

antiarthritic and analgesic activities. Journal of medicinal chemistry, 31(7), pp.1453-

1462.https://doi.org/10.1021/jm00402a034 

VIII) Das, B., Reddy, V.S. and Ramu, R., 2006. A rapid and high-yielding synthesis of  

thiazoles and aminothiazoles using ammonium-12-molybdophosphate. Journal of 

Molecular Catalysis A: Chemical, 252(1-2), pp.235-

237.https://doi.org/10.1016/j.molcata.2006.02.065 

IX) Vukovic, N., Sukdolak, S., Solujic, S. and Milosevic, T., 2008. Synthesis and  

Antimicrobial Evaluation of Some Novel 2‐Aminothiazole Derivatives of 4‐Hydroxy‐

chromene‐2‐one. Archiv der Pharmazie: An International Journal Pharmaceutical and 

Medicinal Chemistry, 341(8), pp.491-496.   

https://doi.org/10.1002/ardp.200700215 

X) Sakthikumar, L., Kavitha, J. and Mahalakshmi, R., 2014. Synthesis, characterization  

and antibacterial activity of alkyl, benzyl and chloro substituted benzyl derivatives of 

nitroketenedithioacetals. Der Pharma Chemica, 6, pp.294-298. 

XI) Galeone, C., Pelucchi, C., Levi, F., Negri, E., Franceschi, S., Talamini, R., Giacosa,  

A. and La Vecchia, C., 2006. Onion and garlic use and human cancer. The American 

journal of clinical nutrition, 84(5), pp.1027-1032. 

https://doi.org/10.1093/ajcn/84.5.1027 

XII) Pradip K S, Chandrasekhar S, Sridhar S and Javed Iqbal 2008 Tetrahedron 64 11074;  

XIII) Thompson M JandBeining C 2008 Tetrahedron Lett. 49 5324; 

XIV) Mazaahir K, Anwar J and Divya B 2010 J. Chem. Sci. 122 607 

XV) Shaikh, M.H., Wagare, D.S., Farooqui, M.A. and Durrani, A.N., 2017. Facile and  

green one-pot synthesis of 2-aminothiazoles in glycerol-water. HETEROCYCLIC 

LETTERS, 7(4), pp.1061-1064. 

XVI) Wagare, D.S., Shaikh, M., Farooqui, M. and Durrani, A., 2016. PEG-1500 in water: A  

green, recyclable catalyst for the one-pot synthesis of imidazo [1, 2-a] pyrimidines 

under microwave irradiation. Chemistry & Biology Interface, 6(6).  

XVII) Wagare, D.S., Farooqui, M., Keche, T.D. and Durrani, A., 2016. Efficient and green  

microwave-assisted one-pot synthesis of azaindolizines in PEG-400 and 

water. Synthetic Communications, 46(21), pp.1741-1746. 

https://doi.org/10.1080/00397911.2016.1223314 

Wagare, D.S., Lingampalle, D., Farooqui, M. and Ayesha, D., 2016. An 

Environmentally Benign One-Pot Synthesis of 3-Aryl-Furo [3, 2-c] Coumarins in PEG-

400 and Water. Der Pharma Chemica, 8(1), pp.408-411. 

https://doi.org/10.1016/S0960-894X(01)00011-7
https://doi.org/10.1016/S0960-894X(01)00011-7
https://doi.org/10.1021/jm060727j
https://doi.org/10.1021/jm00402a034
https://doi.org/10.1016/j.molcata.2006.02.065
https://doi.org/10.1002/ardp.200700215
https://doi.org/10.1093/ajcn/84.5.1027
https://doi.org/10.1080/00397911.2016.1223314


 

 

S.S.Kasim et al. / Heterocyclic Letters Vol. 11| No.1|53-58|Nov-Jan|2021 

 

58 
 

XVIII) Wagare, D.S., Netankar, P.D., Shaikh, M., Farooqui, M. and Durrani, A., 2017.  

Highly efficient microwave-assisted one-pot synthesis of 4-aryl-2-aminothiazoles in 

aqueous medium. Environmental Chemistry Letters, 15(3), pp.475-479. DOI 

10.1007/s10311-017-0619-1 

XIX) Shaikh, M., Wagare, D., Farooqui, M. and Durrani, A., 2018. Microwave Assisted  

Synthesis of Novel Schiff Bases of PyrazolylCarbaldehyde and Triazole in PEG-

400. Polycyclic Aromatic Compounds, pp.1-6. 

https://doi.org/10.1080/10406638.2018.1544154 

XX) S. Mujahed, A. Sonone, M. Farooqui, A. Durrani, “Trimethylsilyl Chloride Catalyzed  

Highly Efficient Synthesis of Schiff Bases of Thiazole in Glycerol under Microwave 

Irradiation” Asian Journal of Organic & Medicinal Chemistry, 2019, 4, 109-112. DOI: 

https://doi.org/10.14233/ajomc.2019.AJOMC-P170 

XXI)  Shaikh, M., Wagare, D., Farooqui, M. and Durrani, A., 2019. Rapid and  

environmentally benign protocol for the synthesis of pyrazolyl-4-thiazolidinone. Asian 

Journal of Pharmacy and Pharmacology, 5(3), pp.576-581. DOI: 

https://doi.org/10.31024/ajpp.2019.5.3.21 

XXII) Khalilzadeh, M.A. and Borzoo, M., 2016. Green synthesis of silver nanoparticles  

using onion extract and their application for the preparation of a modified electrode for 

determination of ascorbic acid. journal of food and drug analysis, 24(4), pp.796-803. 

https://doi.org/10.1016/j.jfda.2016.05.004 

XXIII) Prabakaran, K., Sivakumar, M. and Perumal, M.S., 2017. A Simple, Efficient Green  

Protocol for the Synthesis of β‐Enaminone and Enamino Ester Derivatives by Using 

Onion Extract as Green Catalyst. ChemistrySelect, 2(8), pp.2363-2372. 

https://doi.org/10.1002/slct.201601515 

XXIV) Sheikh, A. A., Patel S.K., Kasim,  S.S., 2020.Efficient and Environmentally Benign  

Synthesis of Quinoxaline Catalysed by Fruit Juice. Int. J. Sci. Res. Chemi. 5 (1):01-05 

XXV) Sheikh, A. A., Asif M. Kasim S.S., 2018. Lemon Juice Catalyzed Synthesis of N- 

substituted Pyrrole by Paal-Knorr Reaction. Int. J. S. Res. Sci. Engg. Technol, 4(10) : 

176-180 

XXVI) Shaikh, A. A., Shaikh F.,Kasim S.S., 2018. Grape Juice Catalyzed Synthesis of  

Substituted Pyrrole by Paal-Knorr Reaction. Int. J. Res. Cult. Soc. 4(5) : 31-35 

XXVII) Ramesh, E., Raghunathan, R(2009).A Novel Protocol for the Synthesis of  

   PolycyclicPyrano[2,3,4-kl]xanthenes Derivatives. Synth. Commun. (39), 613-625. 

XXVIII) Georg, K., 1964. Process for the preparation of a readyfor-use preserved food  

   made from fresh onions. U.S. Patent 3,138,464 

XXIX) Khanam, P.N. and Hasan, A., 2019. Biosynthesis and characterization of graphene by  

using non-toxic reducing agent from Allium Cepa extract: Anti-bacterial 

properties. International journal of biological macromolecules, 126, pp.151-158. 

 

Received on December 14, 2020. 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1016/j.jfda.2016.05.004
https://doi.org/10.1002/slct.201601515

