
Available online www.jocpr.com 
 

Journal of Chemical and Pharmaceutical Research, 2015, 7(4):564-569                     
 

 

Research Article ISSN : 0975-7384 
CODEN(USA) : JCPRC5 

 

564 

Synthesis of some novel thiazole derivatives 
 

Venkateswara Rao Vallu$, Maloyesh Biswas, Satyanarayana Bollikonda, Pratap Reddy 
Padi, Rajendra Agarwal and Mahesh Reddy Ghanta*  

 
Process Research Laboratory, Research & Development Centre, Macleods Pharmaceuticals Ltd, G-2, Mahakali 

Caves Road, Shantinagar, Andheri (East), Mumbai, Maharastra, India  
$Department of Chemistry, Pacific University, Pacific Hills, Airport Road, Pratap Nagar Extension,  Debari, 

Udaipur, Rajasthan, India 
____________________________________________________________________________________________ 

  
ABSTRACT 
 
Design, synthesis and characterization of novel series of thiazole derivatives are described.  
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INTRODUCTION 
 

Thiazole derivatives have attracted enormous interest due to their diverse biological activities. Thiazole is a 
hetrocyclic compound featuring both a nitrogen atom and sulfur atom as part of the aromatic five membered ring. 
Thiazoles have been reported to show pharmacological activities. Some of them are used as drugs[1]. The reported 
literature, thiazoles were possess antimicrobial[2-5], analgesic[6], anti-inflammatory[7], anti-convulsant[8], 
cardiotonic[9], anti-cancer[10,11],  ant-tubercular[12] and anthelmintic[13] activities. Antimicrobial activities of 
some substituted thiazoles are well established because of its (S-C=N) toxophoric unit. Thiazoles have enhanced 
lipid solubility with hydrophilicity. Thiazoles are easily metabolized by routine biochemical reactions and are non-
carcinogenic in nature [14]. 
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Thiazoles are important class of heterocyclic compounds, found in many potent biologically active molecules such 
as sulfathiazole (antimicrobial drug), Ritonavir (antiretroviral drug), Abafungin (antifungal drug) Bleomycine and 
Tiazofurin (antineoplastic drug). It has been noticed continuously over the year that interesting biological activities 

[15-17] were associated with thiazole derivatives. Recently the applications of thiazoles were found in drug 
development for the treatment of allergies[18], hypertension[19], nflammation[20], chizophrenia[21], bacterial[22], 
HIV infections[23], hypnotics[24] and more recently for the treatment of pain[25] as fibrinogen receptor antagonists 
with antithrombotic activity[26] and as new inhibitors of bacterial DNA gyrase B[27]. Based on the above biological 
importance we have synthesized of some novel thioazole derivatives.  
 
As part of our research program in the development of new thiazole derivatives, preparation of thiazole derivative is 
undertaken. Herein, we described design, synthesis and characterization of thiazole derivatives 1-5. All the 
synthesized derivatives were thoroughly characterized by spectral data. 

 
EXPERIMENTAL SECTION 

 
The 1H and 13C NMR spectra were measured in CDCl3 and DMSO-d6 using 300 MHz, on a Bruker AVANCE-II 300 
MHz FT NMR spectrometer; the chemical shifts (δH, δC) are reported in δ ppm relative to TMS. The FT-IR spectra 
(υmax in cm−1) were recorded in the solid state as KBr dispersion using Perkin-Elmer 1650 FT-IR spectrophotometer. 
The mass spectrum (70eV) was recorded on HP-5989A LC–MS spectrometer. Reaction monitoring was done by 
TLC (0.5 mm thickness) using silica gel-G coated Al-plates (Merck), mobile phase: Chloroform: Methanol (9:1) and 
Ethyl acetate: Hexane (6:4) and spots were visualized by exposing the dry plates in UV light (254.0 nm) or iodine 
vapors. Column chromatography was performed with silica gel 100 - 200 mesh. The melting points were determined 
by using the capillary method on POLMON (model MP-96) melting point apparatus and are uncorrected. The 
elemental analysis (C,H,N) of compounds was performed on Carlo Erba-1108 elemental analyzer. Their results were 
found to be in good agreement with the calculated values. The solvents and reagents were used without further 
purification. 
 
Synthesis of ethyl 2-(4'-((N-(1-methoxy-3-methyl-1-oxobutan-2-yl) pentanamido) methyl) biphenyl-2-yl)-4-
methylthiazole-5-carboxylate (1):  
A solution of 1a (5.0 g, 0.012 mol.), sodium hydrosulphide (2.77 g, 0.042 mol.), and magnesium chloride 
hexahydrate (2.67g, 0.012 mol) in dimethyl formamide (40.0 mL) stirred at ambient temperature up to 1a 
disappeared in tlc. After completion of reaction, quenched with water (50 mL) at 25-35°C, the aqueous layer was 
extracted with dichloromethane (50 mL). The organic layer was distilled below 40°C under reduced pressure to 
obtain 1b as oily residue.  The oil residue was dissolved in isopropyl alcohol (25.0 mL) and ethyl-2-chloro-3-
oxobutanoate (2.5 g, 0.015 mol.) at 25-30°C. The reaction mass heated to reflux temperature up to 1b disappeared in 
tlc. The reaction mass was quenched with chilled water (100 mL), the aqueous layer was extracted with 
dichloromethane (50 mL). The organic layer was distilled below 50°C under reduced pressure to obtain residue, 
which was further purified by column chromatography (Silica gel 100 - 200 mesh) by using 3 % ethyl acetate in 
hexane as mobile phase to pure compound-1 in 85% yield as white powder. Melting point: 84 to 87°C. IR (KBr, cm–

1): 2958.90, 2874.03, 2360.95, 1732.13, 1701.27, 1647.26, 1458.23, 1369.50, 1330.93, 1095.60, and 767.69. 1H-
NMR (DMSO-d6): δ 0.76 (d, 5H), 0.86 (m, 4H), 1.19 (m, 5H), 1.33 (q, 1H), 1.46 (m, 2H), 1.57 (t, 1H), 2.12 (m, 
1H), 2.30 (m, 2H), 2.60 (d, 3H), 4.19 (q, 3H), 4.38 (m, 1H), 4.67 (m, 3H), 7.20 (m, 4H), 7.37 (t, 1H), 7.56 (m, 2H), 
7.95 (t, 1H).  MS (m/z): 551 [M+H], Anal. Calcd for C31H38N2O5S: C, 67.61; H, 6.95; N, 5.09; O, 14.53; S, 5.82. 
 
Synthesis of 1-(2-(4-(3-(dimethylamino)-1-(4-fluorophenyl)-1-hydroxypropyl)-3-(hydroxymethyl) phenyl)-4-
methylthiazol-5-yl) propan-1-one hydrochloride (2):  
To a stirred solution of 2a (5.0 g, 0.015 mol.), diethylamine (2.22 g, 0.030 mol.) in dimethyl formamide (25.0 mL) 
at room temperature and dried hydrogen sulphide gas was slowly purged in to the reaction mass up to 2a 
disappeared in tlc. After completion of reaction mass quenched with chilled water (50 mL), the obtained solid was 
filtered dried under vacuum at 45-50°C to get 2b as yellow solid. The 2b was dissolved in isopropyl alcohol (25.0 
mL) and ethyl-2-chloro-3-oxobutanoate (3.14 g, 0.019 mol.) at 25-30°C. The reaction mass heated to reflux and 
maintained up to 2b disappeared in tlc. The reaction mass was quenched in to chilled water (100 mL), the obtained 
precipitated solid was filtered and recrystallized in acetone (50 mL), obtained solid was dried under vacuum at 40-
45°C  to provide compound-2 as white solid, 90% yield. Melting point: 190 to 195°C (decomposed). IR (KBr, cm–

1): 3464.27, 3259.81, 2951.19, 2596.27, 2480.54, 1705.13, 1600.97, 1508.38, 1323.21, 1265.35, 1087.89, 1014.89, 
844.85, and 594.10. 1H-NMR (DMSO-d6): δ 1.30 (t, 3H), 1.65 (m, 2H), 2.21 (q, 2H), 2.67 (d, 9H), 2.98 (q, 3H), 
4.05 (d, 1H), 4.30 (q, 2H), 4.54 (d, 1H), 5.21 (s, 1H), 5.96 (s, 1H), 7.12 (t, 2H), 7.28 (q, 2H), 7.79 (d, 1H), 7.91 (dd, 
1H), 8.19 (s, 1H), 9.76 (bs, 1H). MS (m/z): 487 [M+H], 522.5 (M+ + HCl]; Anal. Calcd for C26H32ClFN2O4S: C, 
59.70; H, 6.17; N, 5.36; O, 12.24; S, 6.13. 
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Scheme-1: Synthesis of compounds 1-4 
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Synthesis of N-(2-methyl-4-oxohexan-3-yl)-N-((2'-(4-methyl-5-propionylthiazol-2-yl) biphenyl-4-yl) methyl) 
pentanamide (3):  
To a solution of 3a (5.0 g, 0.012 mol.) in N, N-dimethyl formamide (25ml) and diethyl amine (1.94 g, 0.026 mol.), 
stirred at ambient temperature and dried hydrogen sulphide gas was slowly purged in to the reaction mass up to 3a 
disappeared in tlc. After completion of starting material, quenched the reaction mass with chilled water (100 Ml), 
the aqueous layer was extracted with ethyl acetate (100 mL). The organic layer was distilled below 45°C under 
reduced pressure to obtain 3b as oily residue.  The oil residue was dissolved in isopropyl alcohol (25.0 ml) and 
ethyl-2-chloro-3-oxobutanoate (2.67 g, 0.016 mol.) at 25-30°C. The reaction mass heated to reflux and maintained 
up to 3b disappeared in tlc.  The reaction mass was quenched in to chilled water (100 mL) and then extracted the 
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compound with dichloro methane (50 ML). The organic layer was distilled and degas below 50°C under reduced 
pressure to obtain residue, which was further purified by column chromatography (Silica gel 100 - 200 mesh) by 
using 5 % ethyl acetate in hexane as mobile phase by separated solid was recrystallized in hexane (100 mL), 
obtained solid was dried under vacuum at 45-50°C to provide compound-3 in 85% yield as white powder. Melting 
point: 108 to 111°C. IR (KBr, cm–1): 3429.55, 2955.04, 2870.17, 2364.81, 2341.66, 1720.56, 1701.27, 1635.69, 
1523.82, 1404.22, 1261.49, 1095.60, 810.13, and 767.69. 1H-NMR spectrum (DMSO-d6): δ  0.78 (t, 3H), 1.24 (q, 
6H), 1.47 (q, 2H), 1.66 (d, 2H), 1.83 (d, 6H), 2.32 (t, 2H), 2.58 (s, 3H), 4.19 (q, 2H), 4.73 (s, 2H), 7.23 (q, 4H), 7.37 
(q, 1H), 7.56 (m, 2H), 7.98 (q, 1H). MS (m/z): 530 [M+ + H]; Anal. Calcd for C31H35N3O3S: C, 70.29; H, 6.66; N, 
7.93; O, 9.06; S, 6.05. 

 
Scheme-2: Synthesis of compound 5 
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Synthesis of 1-(4-methyl-2-(pyrazin-2-yl) thiazol-5-yl) propan-1-one (4): 
To a stirred solution of 4a (5.0 g, 0.047 mol.) in  saturated hydrochloride of N,N-dimethyl formamide (20ml) and  
thioacetamide (5.21 gm, 0.070 mole) was heated at 75-80°C. The reaction mixture was stirred up to 4a disappeared 
in tlc. The reaction mass was quenched with water (50 mL) and then neutralized with 5% aqueous sodium hydroxide 
solution. ), the obtained solid was filtered dried under vacuum at 45-50°C to get 4b as yellow solid. The 4b was 
dissolved in isopropyl alcohol (25.0 mL) and ethyl-2-chloro-3-oxobutanoate (11.46 g, 0.069 mol.) at 25-30°C. The 
reaction mass heated to reflux and maintained up to 4b disappeared in tlc. The reaction mass was quenched with 
chilled water (100 mL), the obtained precipitated solid was filtered and dried under vacuum at 40-45°C  to provide 
compound-4 as buff colored solid, 90% yield. Melting point: 100 to 103°C. IR (KBr, cm–1): 2985.91, 2360.95, 
2341.66, 1975.17, 1708.99, 1527.67, 1400.37, 1373.36, 1311.64, 1261.49, 1099.46, 1010.73, 868.00, 825.56, and 
759.98.  1H-NMR (DMSO-d6): δ 1.30 (t, 3H), 2.71 (s, 3H), 4.30 (q, 2H), 8.77 (dd, 2H), 9.30 (d, 1H). MS (m/z): 250 
[M+ + H]; Anal. Calcd for C11H11N3O2S: C, 53.00; H, 4.45; N, 16.86; O, 12.84; S, 12.86. 
 
Synthesis of ethyl 2-(4-((5-((3-ethoxy-3-oxopropyl)(pyridin-2-yl)carbamoyl)-1-methyl-1H-benzo[d] imidazol-
2-yl)methyl amino)phenyl)-4-methylthiazole-5-carboxylate (5) 
To a stirred solution of 5a (5.0 g, 0.010 mol.) in  20% isopropyl alcohol hydrochloride  (15ml) dilute with isopropyl 
alcohol (25ml) and  thioacetamide (1.48 gm, 0.020 mole) was heated at 75-80°C. The reaction mixture was stirred 
up to 5a disappeared in tlc. The reaction mass was quenched with water (50 mL) and then neutralized with 5% 
aqueous sodium hydroxide solution the obtained solid was filtered dried under vacuum at 45-50°C to get 5b as 
yellow colored solid.  The 5b was dissolved in isopropyl alcohol (25.0 ml) and ethyl-2-chloro-3-oxobutanoate (3.4 
g, 0.020 mol.) at 25-30°C. The reaction mass heated to reflux and maintained up to 5b disappeared in tlc.  The 
reaction mass was quenched with chilled water (100 mL), ), the obtained precipitated solid was filtered and 
recrystallized in ethanol (50 mL), obtained solid was dried under vacuum at 45-50°C  to provide compound-5 as off 
white solid, 85% yield. Melting point: 152 to 155°C. IR (KBr, cm–1): 3398.69, 2982.05, 2360.95, 1701.27, 1608.69, 
1435.09, 1323.21, 1265.35, 1184.33, 1095.60, 817.85, and 748.41. 1H-NMR (DMSO-d6): δ 1.11 (t, 3H), 1.28 (t, 
3H), 2.62 (s, 3H), 2.67 (t, 2H), 3.76 (s, 3H), 3.96 (q, 2H), 4.24 (m, 4H), 4.60 (d, 2H), 6.81 (d, 2H), 6.88 (d, 1H), 7.05 
(t, 1H), 7.13 (m, 2H), 7.40 (d, 1H), 7.46 (s, 1H), 7.54 (m. 1H), 7.72 (d, 2H), 8.38 (m, 1H). MS (m/z): 627 [M+ + H]; 
Anal. Calcd for C33H34N6O5S: C, 63.24; H, 5.47; N, 13.41; O, 12.76; S, 5.12. 
 

RESULTS AND DISCUSSION 
 

Reaction of compound 1a with sodium hydrogen sulfide in the presence of magnesium chloride hexahydride and 
subsequent condensation with ethyl-2-chloro-3-oxobutanoate furnished compound 1. The structural assignment of 1 
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based on its IR, NMR and Mass spectral data. In the Mass spectrum of 1 the highest peak at m/z 551 (M+H) 
corresponds to molecular ion. In the IR spectrum (KBr) 2958.90 aliphatic C-H, 1701.27 ester carbonyl, 1647.26 t-
amide carbonyl, 1095.60 C-O-C in ester, IH-NMR shows characteristic peaks corresponding to thiazole ethyl ester at 
1.30 (t, 3H), 2.71 (s, 3H), 4.30 (q, 2H).    
 
Reaction of compound 2a with hydrogen sulfide in the presence of diethylamine and subsequent condensation with 
ethyl-2-chloro-3-oxobutanoate furnished compound 2. The structural assignment of 2 based on its IR, NMR and 
Mass spectral data. In the Mass spectrum of 2 the highest peak at m/z 487 (M+H) corresponds to molecular ion. In 
the IR spectrum (KBr) 3259.81 and 1087.89 alcoholic -OH, 2951.19 aliphatic -CH, 2596.27 t-amine, 1705.13 ester 
carbonyl,  IH-NMR shows characteristic peaks corresponding to thiazole ethyl ester at 1.30 (t, 3H), 2.67 (s, 3H), 
4.30 (q, 2H). 
 
Reaction of compound 3a with hydrogen sulfide in the presence of diethyl amine and subsequent condensation with 
ethyl-2-chloro-3-oxobutanoate furnished compound 3. The structural assignment of 3 based on its IR, NMR and 
Mass spectral data. In the Mass spectrum of 3 the highest peak at m/z 530 (M+H) corresponds to molecular ion. In 
the IR spectrum (KBr) 2955.04 aliphatic –CH, 1701.27 ester carbonyl, 1635.69 t-amide –CO, 1261.49 aromatic C-
N, 1095.60 C-O-C in ester, 767.69 di substituted benzene, IH-NMR shows characteristic peaks corresponding to 
thiazole ethyl ester 1.24 (t, 3H), 2.88 (s, 3H), 4.19 (q, 2H). 
 
Reaction of compound 4a with thioacetamide in the presence of saturated hydrochloride of dimethyl formamide and 
subsequent condensation with ethyl-2-chloro-3-oxobutanoate furnished compound 4. The structural assignment of 4 
based on its IR, NMR and Mass spectral data. In the Mass spectrum of 4 the highest peak at m/z 250 (M+H) 
corresponds to molecular ion. In the IR spectrum (KBr) 2985.91 aliphatic –CH, 1708.99 ester carbonyl, 1099.46 C-
O-C in ester, 759.98 C-S-C in ring  IH-NMR shows characteristic peaks corresponding to thiazole ethyl ester at 1.30 
(t, 3H), 2.67 (s, 3H), 4.30 (q, 2H).  
 
Reaction of compound 5a with thioacetamide in the presence of 20% isopropyl alcohol hydrochloride and 
subsequent condensation with ethyl-2-chloro-3-oxobutanoate furnished compound 5. The structural assignment of 5 
based on its IR, NMR and Mass spectral data. In the Mass spectrum of 5 the highest peak at m/z 627 (M+H) 
corresponds to molecular ion. In the IR spectrum (KBr) 3398.69 aromatic –NH, 2982.05 aliphatic –CH, 1701.27 
ester carbonyl, 1608.68 pyridine derivative, 1095.60 C-O-C in ester, IH-NMR shows characteristic peaks 
corresponding to thiazole ethyl ester at 1.28 (t, 3H), 2.62 (s, 3H), 4.24 (q, 2H). 
 

CONCLUSION 
 

In conclusion, we have developed a facile method for the synthesis of new class of thiazole derivatives by utilizing 
well known chemical reactions. All the synthesized derivatives were well characterized by using Mass, NMR and IR 
spectral data.  
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