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ABSTRACT 
 
Structurally diverse thiazoles were conveniently synthesised by one pot procedure by the reaction of α-haloketones 
and thioamides substituted with electron-donating and electron-withdrawing groups. The desired 2-aminothiazoles 
with alkyl or aryl or halo substitutions can be obtained in good yields. The effect of substitution was investigated. 
Their chemical structures were established by IR, 1H NMR, mass spectral studies and elemental analyses. 
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INTRODUCTION 
 

Thiazoles are important class of natural and synthetic compounds. Thiazole derivatives display a wide range of 
biological activities such as cardiotonic[1], fungicidal[2], sedative[3], anaesthetic[4], bactericidal[5] and anti-
inflammatory[6]. The synthesis of thiazole derivatives is important for their wide range of pharmaceutical and 
biological properties. One classical and widely used method is the condensation of α-haloketones with thioamides, 
known as the Hantzsch reaction [7-9]. Another efficient method is the introduction of substitution onto a thiazole 
core structure through Stille coupling [10], which involves the use of organostannane intermediates. A new and 
frequently encountered method for thiazole synthesis is the conversion of thiazoline derivatives by using 
dehydrogenating reagents such as sulphur[11], KMnO4[12], Cu(I)/Cu(II)/peroxide oxidation[13], MnO2, etc.  
 
In course of the studies on the synthesis of thiazoles, recently, a particular interest has been aimed at the Hantzsch 
method for the synthesis of 2-aminothiazole derivatives which have been found to be active local anaesthetics[14-
15]. The versatility of Wienreb amides in the synthesis of 2-amino thiazoles is well documented [16-19]. Wienreb 
amides with a wide range of applications are further converted to 2-amino thiazole derivatives[20-22]. 
 
In view of the above reports, we herein report the synthesis of novel 2-aminothiazole derivatives by Hantzsch 
method. Their structures were established by IR, 1H-NMR and mass spectral data. 

 
MATERIALS AND METHODS 

 
Melting points were determined in an open capillary tube on Mel-temp apparatus, Tempo instruments, India and 
were uncorrected. Sigma-Aldrich, Merck and Lancaster Chemicals were used as such. Solvents used for 
spectroscopic and other physical studies were reagent grade and were further purified by standard procedures and 
techniques. The IR spectra were recorded (in KBr pellets) on SCHIMADZU spectrophotometer. 1H NMR spectra 
were recorded (in DMSO/CDCl3) on a JEOL AL300 FTNMR Spectrometer using TMS as internal standard. Mass 
spectra were recorded on LCMS-2010A, SHIMADZU spectrometer. Elemental analyses were performed on a 
Perkins-Elmer CHN Elemental analyzer. 
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Scheme-1 

 

 
Table-1 

 

Compound R R1 

6a -H -CH3 

6b 
 

-CH3 

6c 
  

6d -CH3 
 

6e 

  

6f -CH3 

 

6g 

  

6h -H 

 

6i 
 

-CH3 

6j 
  

6k 
C

O

CF3  

-CH3 

 
Chemistry: 
The 2-aminothiazole derivatives were synthesised via the routes shown in scheme-1. Benzonitriles on hydrolyses 
with a mixture of acids gave corresponding benzoic acid. Treatment of the acid with thionyl chloride yielded the 
acid chloride which on further reaction with hydroxylamine hydrochloride and triethylamine gave Wienreb amide. 
Amide was treated with Grignard reagent followed by cyclo-condensation with thioamides to give corresponding 2-
aminothiazole derivatives. 
 
General procedure for the preparation of title compounds 6a-k: 
3-(Tri-fluoromethyl)benzoic acid (1) (1 g, 5.2mmole) was treated with SOCl2 (1.33g, 11mmole) to give 3-(tri-
fluoromethyl)benzoyl chloride (2) (1.48g, 0.71m mole) in the presence of triethylamine(TEA) (1.58g) in N,O-
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dimethylhydroxylamine and DCM  under N2 atmosphere, stirred at 500C  for 30mins to give  N-methoxy-N-methyl-
3-trifluromethyl benzamide (3).The progress of the reaction was monitored by TLC analysis. This on further 
reaction with Grignard reagent (0.80 mole) in ammonium chloride at room temperature gave ketone (4) which on 
further bromination  with Br2 in CHCl3 yielded 2-bromo-1-(3-trifluromethyl) phenylethanone (5). Compound 5 
undergoes cyclo-condensation with substituted thiourea to give corresponding 2-amino thiazole derivatives (6). 
Stoichiometric proportions of 2-bromo-(3-trifluromethyl) phenyl ethanone (5) was dissolved in ethanol and 
appropriate amounts of   thioamide / substituted thioamides were slowly added. The reaction mixture was refluxed 
for 30 mins, and then poured into ice cold water (50ml). It is then extracted with ethyl acetate (100 ml) and the 
extract is washed with water, dried over MgSO4 and evaporated in vacuo. The resulting solid was recrystallised from 
ethanol. The titled compounds (6a-6k) were prepared from appropriate ketones and thioamides by following the 
same procedure shown in Table 1. 
 
Analytical data 
Synthesis of N-methyl-4-(3-trifluoromethyl) phenyl) thiazole-2-amine (6a): 
Yield: 61.62%, M.P: 2320 C. 1H NMR Spectrum (CDCl3): δ7.60- 8.18 (m, 5H, Ar-H), 2.90 (s, N-H), 2.50 (d,–CH3). 
Mass Spectrum, m/z: 259 (M+H) +. 
 
Synthesis of N-methyl-N-(4-(3-(trifluoromethyl) phenyl) thiazol-2-yl) cyclopropane carboxamide (6b): 
Yield: 69%, M.P: 275-2770 C. 1H NMR Spectrum (CDCl3): δ 7.47- 8.18 (m, 4H, Ar-H), 5.30 (s, 1H, –CH3), 2.12 (m, 
–CH), 1.16 (d, –CH2). Mass Spectrum, m/z: 327 (M+H)+. 
 
Synthesis of N-(6-chloropyridin-3-yl) methyl)-N-(4-(3-(trifluoromethyl) phenyl) thiazol-2-yl) 
cyclopropanecarboxamide (6c): 
Yield: 68%, M.P:2900 C. 1H NMR Spectrum (CDCl3): δ 7.22-8.50 (m, 7H, Ar-H), 5.68 (s, -CH2), 1.9 (m, -CH of 
cyclopropane), 0.88-1.00 (m, –CH2 of cyclopropane). Mass Spectrum, m/z: 438 (M+H)+.  

 
Synthesis of 4-fluoro-N-methyl-N-(4-(3-(trifluoro methyl) phenyl) thiazol-2-yl) benzamide (6d): 
Yield: 77%, B.P: 3090 C. 1H NMR Spectrum (CDCl3): δ 7.47-8.36 (m, 9H, Ar-H), 3.60 (s, -CH3). Mass Spectrum, 
m/z: 381 (M+H)+. 
 
Synthesis of N-(6-chloropyridin-3-yl) methyl)-4-fluoro-N-(4-(3-(trifluoromethyl) phenyl) thiazol-2-yl) 
benzamide (6e): 
Yield: 66%, B.P:2110 C. 1H NMR Spectrum (DMSO): δ 7.34-8.30 (m, 11H, Ar-H), 5.40 (s, –CH2 of py). Mass 
Spectrum, m/z: 492 (M+H)+. 
 
Synthesis of 2-fluoro-N-methyl-N-(4-(3-trifluoro methyl) phenyl) thiazol-2-yl) benzamide (6f): 
Yield: 69%, M.P:1960 C. 1H NMR Spectrum (DMSO): δ 7.38-8.22 (m, 9H, Ar-H), 3.60 (s, –CH3). Mass Spectrum, 
m/z: 381 (M+H)+. 
 
Synthesis of N-[{6-chloropyridin-3yl) methyl}-2-fluoro-N-(4-(3-trifluoromethyl) phenyl) thiazol-2-yl) 
benzamide (6g): 
 Yield: 60%, B.P:2010 C. 1H NMR Spectrum (CDCl3): δ 7.22-8.20 (m, 11H, Ar-H), 5.34 (s, –CH2 of py). Mass 
Spectrum, m/z: 492 (M+H)+.  
 

Synthesis of N-(6-chloropyridin-3-yl) methyl)-4-(3-(trifluoromethyl) phenyl) thiazol-2-amine (6h): 
 Yield: 75%, M.P:1760 C. 1H NMR Spectrum (DMSO): δ 7.30-8.50 (m, 8H, Ar-H), 4.60 (d, -CH2), 5.50 (s, N-H). 
Mass Spectrum, m/z: 370 (M+H)+. 
 
Synthesis of N-methyl-N-(4-(3-(trifluromethyl) phenyl) thiazol-2-yl) isobutyramide (6i):  
Yield: 67%, B.P:2430 C. 1H NMR Spectrum (CDCl3): δ 7.47-8.20 (m, Ar-H), 3.84 (s, N-CH3), 3.10 (sep, –CH), 1.22 
(dd, 2x–CH3). Mass Spectrum, m/z: 329 (M+H)+. 
 
Synthesis of N-{(6-chloropyridin-3-yl)methyl)-N-(4-(3-(trifluoro methyl) phenyl) thiazol-2-yl) isobutyramide 
(6j): 
Yield: 63%, B.P:2560C. 1H NMR Spectrum (DMSO): δ 7.47-8.20 (m, Ar-H), 7.32-8.40 (m, pyridine), 5.60 (s, –-
CH2), 3.0 (sep, –CH), 1.20 (d, –CH3). Mass Spectrum, m/z: 440 (M+H)+. 
 

Synthesis of N-methyl-3-(trifluoromethyl)-N-(4-(3-(trifluoromethyl) phenyl) thiazol-2-yl) benzamide (6k): 
Yield:  72%, B.P: 1720C. 1H NMR Spectrum (DMSO): δ 7.42-8.18 (m, 2xAr-H), 3.78 (s,–CH3) . Mass Spectrum, 
m/z: 431 (M+H)+. 
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RESULTS AND DISCUSSION 
 

The 2-aminothiazole derivatives were synthesised via the routes shown in scheme 1. Benzonitriles on hydrolyses 
with a mixture of acids gave corresponding benzoic acid. Treatment of the acid with thionyl chloride yielded the 
acid chloride which on further reaction with hydroxylamine hydrochloride and triethylamine gave Wienreb amide. 
Amide was treated with Grignard reagent followed by cyclo-condensation with thioamides to give corresponding 2-
aminothiazole derivatives. The progress of the reaction was monitored by thin layer chromatography (TLC) analysis 
and the products were purified by column chromatography. The structures of the titled compounds 6a-k were 
established by their spectroscopic data. 
 
The aromatic protons of the titled compounds 6a-k resonated as a multiplet at δ 7.33-8.20 for (3-trifluoro methyl) 
phenyl moiety and two doublets at δ 7.34-8.71 for (6-chloropyridyl) moiety. The remaining protons of the titled 
compounds appeared in expected region. 
 

CONCLUSION 
 

We have successfully synthesised a series of new 2-aminothiazole derivatives in higher yields by Hantzsch reaction 
by adopting a simple and straight forward procedure. The advantages are shorter reaction times, low cost of the 
starting chemicals and simple experimental procedures. 
 

REFERENCES 
 

[1] Suri K A, Suri O P and Atal C K, Indian Drug, 1980, 23(4), 207. 
[2] Tripati H and Mahapatra S N, J Indian Chem. Soc., 1975, 52(8), 766. 
[3] Louis L, Eur Pat, Chem Abstr., 1998,109, 128995q. 
[4] Geronikaki A and Theophilidis, Eur J Med Chem., 1992, 27(7), 709; Chem Abstr., 1993, 118, 147501c. 
[5] Mean R G N and Mocoelo C R O, Afinidad, 1993, 50(447), 319; Chem. Abstr., 1994, 120, 244806e. 
[6] Giridhar T, Reddy R B, Prasanna B and Chandra Mouli G V P, Indian J Chem., 2001, 40B, 1279. 
[7] Aitken, K M.; Aitken R A, Tetrahedron, 2008, 64, 4384-4386. 
[8] Potewar, T.M.; Ingale S.A.; Srinivasan K.V. Tetrahedron, 2007, 63, 11066-11069. 
[9] Narender, M.; Reddy, M.S.; Sridhar. R.; Nageswar, Y.V.D.; Rao, K.R. Tetrahedron Lett. 2005,46,5953-5955. 
[10] Hammerle, J.; Spina, M.; Mihovilovic, M.D.; Stanley, P.A. Synthesis, 2008, 19, 3099- 3107. 
[11] Friedrich, A.; Max, T.; Karl,G Justus Liebigs Ann.Chem. 1961, 639, 133-146. 
[12] Aitken, R.A.; Armstrong, D.P.; Galt, R.H.B.; Mesher, S.T.E. J. Chem. Soc. Perkin Trans. 1997, 1, 935-943. 
[13] Meyers, A.I.; Tavares, F.X. J.Org. Chem. 1996, 61, 8207-8215. 
[14] Prithwi Nath Bhargava, Parashu Ram Singh, J. Ind. Chem. Soc., 1960, 37, 241-243. 
[15] Prithwi Nath Bhargava, Parashu Ram Singh, J. Ind. Chem. Soc., 1962, 39, 396-398. 
[16] Philip M. Weinrub, Donal R. Meyer, Charles E. Aiman, J. Org. Chem. Soc., 1980,  45, 4990. 
[17] Wilbert J. Humphlett, Martin J. Weiss, Charles R. Hauser, J. Am. Chem. Soc., 1948, 70, 4020-4022. 
[18] Nigel J. Liverton, John W. Butcher, Christopher F. Claiborne, David A. Claremon, et.al., J. Med. Chem. 1999, 
42, 2180-2190. 
[19] Mitsuru Ohkubo, Atsushi Kuno, Isao Nakanishi, Hisashi Takasugi, Chem. Phar. Bull., 1995, 43(9), 1497-1504. 
[20] Joseph W. Corse, Reuben G. Jones, Quentin F. Soper, Calvert W. Whitehead, Otto K. Behrens, J. Am. Chem. 
Soc., 1948, 70, 2837-2842. 
[21] Sun, Li; Pei, Wen; Shen, J of Chemical Research, 2006, 6, 387-389. 
[22] Pauline J. Sanfilippo, Maud J. Urbanski, Kimberly N. Beers, Annette Eckardt, et. al., J. Med. Chem. 1995, 38, 
34-41. 


