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ABSTRACT

A fast, economically and environment-friendly or@-pmethod has been developed for the synthesis of
2-aminothiazoles in water without using any catilys hazardous co-organic solvent. The productevpeoduced in
excellent isolated yields and crude products doraqtiire any further purification. This simple maedelogy gave an

access to a wide range of 2-aminothiazoles andbeamployed for the synthesis of many pharmacdyregursors.
KEYWORDS: 2-Aminothiazoles, Environmental Benign Synthesisit&v
INTRODUCTION

In these days, the environmental protection becamglobal concern and therefore it is one of the tmos
challenging fields for the chemists to search tlagsvwof developing and applying more efficient eorimentally benign

strategies for sustainable future growth. One efttbst areas for achieving this target is usereéig chemistry techniques.

Thiazoles display a broad range of biological atigs and found to be present in many pharmacdlytica
important molecules such as sulfathiazole (antiofil), triazofurin (antineoplastic), ritonavir ¢aetroviral), abafungin
(antifungal) etc. Thiazole ring possessed the imgmbr constituent of many natural products such #smvin BZ',
Bacillamidé and Epothilones Its derivatives particularly 2-aminothiazole haskown a wide variety of biological
I?,lO

t112 anticonvulsar and

activities like antimicrobidl® antitumor® anti-inflammatory,® antifungal®® antitubercula
antiallergi¢®. Further, aminothiazoles can also be used as peatestivel® antioxidant activity® and acetyl-Co-A
carboxylase inhibitor$. So, the development of library of 2-aminothiasateight furnish the additional lead molecules for
the drug discovery. In last ten years there wereentban 2500 publications on thiazoles, which ftsedlicates the
importance of this molecule. Therefore in view aghhimportance of 2-aminothiazoles in medicinal roistry several

attempts were made for developing synthetic metlogyiles to synthesize them.

The most commonly used method is Hantzsch syntfidsilving the reaction ofi-halocarbonyl compounds
with thioureas or thioamides. Thiazole moiety wexso obtained by using a two-stage scheme, whictudes
bromination of the initial ketones in diethyl etherthe presence of Al or in methanol-acetone mixtifefollowed by
cyclocondensation of the bromoketones intermediatte thiourea in ethanol. However these protocadsensuffered from
many serious drawbacks, such as the formation tefrirediatea-bromoketones which possess lachrymatory properties
and hence was difficult to handle, low yields, hamsaction conditions, long reaction times anduse of volatile organic

solvent. Therefore improvement in the synthetichrodblogies have been made which includes the usatalyst such as
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ammonium-12-molybdophosphate in methahop-cyclodextrin in watef? iodin€® and by using microwave in
I/ethanof* Inspite of potential utility of some of these mumdls, they suffer from drawbacks, such as harshtiogac
conditions, prolonged reaction time, unsatisfactpleld, usage of hazardous organic solvents aneresipe catalysts.
Thus the development of a simple and efficient m@thnder greener reaction conditions for selectiomstruction of
thiazole derivatives have been advocated. The Hgfislation to maintain greenness requires ugévent the generation
of waste, avoid use of auxiliary substances (eogganic solvents, additional reagents) and minintlze energy
requirement. In this context, the use of watethasréaction medium in the organic chemistry west fiediscovered in the
1980s by Breslow” In this paper we are concerning the use of watenasco-compatible reaction solvent and keeping in
mind that ‘the best catalyst is no catalyst,” wpa novel and economically effective method foe tynthesis of
2-aminothiazole obtained “in one pot,” by initialjonducting monobromination of ethylacetoacetatecédtylacetone/

substituted acetophenones in situ followed by ahalensation of the intermediate with thiuouretharamides.
RESULTS AND DISCUSSIONS

When bromine was added to a mixture of ethylacetiaae (a) and thioureada) in water as solvent and heated
at 80 °C, resulted in the formation 84 surprisingly in a higher 89% yield just in 8 ho{8cheme 1). The formation of
compound3a was confirmed as 2-amino-5-carboethoxy-4-methgitbie on the basis of its detailed spectral araksch

as IR,"H NMR and mass spectroscopy.
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Scheme 1: Synthesis of 2-Aminothiazole in Water

To find out if water provides a kinetic advantageenthe use of various solvents such as dichlorbams,
tetrahydrofuran, acetonitrile, ethanol, dimethylfexide and distilled water under identical condiits, we reacted
ethylacetoacetatd §) and thioureaZa) in presence of bromine alad was formed in different yields as shown in Tahle 1
The results of our experiments indicates that &aetions in ethanol and acetonitrile also delivaheddesired compound

in good yields but a maximum yield of 89 % couldydpe obtained using water as solvent.

Table 1: Synthesis of 2-Aminothiazole Using Diffemg Organic Solvents

Entry Solvent Conditions? | Yield ° (%)
1 CH,Cl, reflux 14%
2 THF reflux 12%
3 CH,CN reflux 68%
4 CHsOH reflux 70%
5 DMSO 100°C 32%
6 distilled HO 80°C 82%
7 Tape HO 80°C 89%

dreaction time 8 hours,

Pall yield reflect to isolated product.

Impact Factor (JCC): 2.4758
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Similar reaction was also carried out in distilwdter, no significant difference was observed iaction with
distilled water and tap water either in terms odcateon time or in the product yields. Thus the tiess were simply
carried out in the tap water so that the extrareffand the energy required to prepare distilletewaan be ignored.
The products were obtained in highly pure form dachot require any further purification by colummematography or
by any other methods, the yields were significamigher as compared to those obtained for the ielabxic/polar
organic solvents. After optimizing the conditionge next examined the scope and generality of ttéerger method to

other substrates using different substituted ket@mel thioureas and the result are summarizedhbtea

Table 2: Synthesis of 2-Aminothiazoles in Water

R2
ne
R1/<S R3

Enty | R R? R® ng““ Téhm)e Yield® (%) | Mp®(C) | Lit. mp® (C)
1 NH, CH COOGHs | 3a 2.5 89 103 108
2 Ch CH COOGH. | 3b 3.0 85 104 155
3 | NHGHe CH COOGH. | 3c 35 82 140 145
4 NH, CH COCH, 3d 2.0 87 258 265
5 Chh CH COCH, 3e 25 84 232 235
6 | NHGHs CH COCH, 3t 2.0 88 160 153
7 NH, | p-CHy-CeHs H 3g 45 82 138 137
8 Chs | p-CHs-CeHa H 3h 35 81 65 %
9 | NHGHs | p-CHs CoHl H 3i 2.0 83 170 174
10 NH, | p-Cl- Cotls H 3 2.0 85 175 178
11 Ch, | p-Cl- GoHa H 3K 3.0 87 120 125
12 | NHGHs | p-Cl- GHq H 3l 2.0 82 154 153
13 NH, | p-Br- GeHa H 3m 2.0 80 181 189
14 Chy | p-Br- GeHa H 3n 3.0 82 163 168
15 | NHGHs | p-Br- CiHa H 30 2.0 87 143 149

all yield reflect to isolated product,
®observed melting point,
“literature melting point.

The synthesized 2-aminothiazole derivatives weentiied and confirmed by elemental analyses aanfr

spectral studies and also by comparison of theftimyepoints values with those previously descrilretiterature®?

EXPERIMENTAL

Melting points were determined on an electronicaaptus and are uncorrectétl. NMR spectra were recorded
on a Bruker Avance (400 MHz) were recorded on Brukgvance (100 MHz) using tramethylsilane (TMS)aasinternal
standard and CDgDMSOd; as solvent. TOF ES+ Mass spectra (m/z) were recordn Micromass Autospec
LCTKC455. Infrared (FTIR) spectra were determined a Perkin Elmer-2000 Spectrophotometer instrument.

The chemicals used in this work were purchased ttyeck and were used without further purification.
General Procedure for the Synthesis of 2-Aminothiades

To the mixture of ethylacetoacetate or acetylac=tonp-subtituted acetophenone (1.0 mmol) and substituted
thiourea or thioamide (1.5 mmol), in 15 mL of wateromine (1.5 mmol) were added drop-wise in theogkel0 minutes.

After the complete addition of bromine, reactionximre was heated on an oil-bath at 70-80 °C for Mefirs.
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Then contents were filtered while hot. The filtratas cooled and aqueous solution gCR; was added. A white solid

that separated out was filtered and dried underaedi pressure to obtain the desired 2-aminothiazole

2-Amino-5-Carboethoxy-4-Methylthiazole (3a): White solid; R = 0.44 in chloroform/methanol (98:2) as
developing solvent systertR (KBr, cm?): 3374, 3300, 2978, 1721, 1675, 1654, 1516, 1328, 1096, 758H NMR
(6, CDCl, 400 MHz): 5.59 (brs, 2H, NiID,O exchangeable), 4.27 (q, 2H, OgH.56 (s, 3H, 4-Ck}, 1.31 (t, 3H, CH);
Mass spectral data, TOF E&wz(%): 187 (M+1).

5-Carboethoxy-2, 4-Dimethyl Thiazole (3b): White solid; R = 0.42 in chloroform/methanol (98:2) as
developing solvent systertR (KBr, cmi?): 3231, 2954, 1720, 1642, 1520, 1431, 1208, 1780;'H NMR (CDCk, 400
MHz, J, ppm): 4.14 (q, 2H, OCHl, 2.76 (s, 3H, 2-Ch), 2.24 (s, 3H, 4-Ch), 1.18 (t, 3H, CH); Mass spectral data, TOF
ES+ m/z (%): 186 (Mk1).

5-Carboethoxy-4-Methyl-2-(N-Phenyl) Aminothiazole (3c): White solid; R = 0.45 in chloroform/methanol
(98:2) as developing solvent systelR (KBr, cm®): 3374, 3082, 2978, 1722, 1516, 1370, 1278, 1098; 'H NMR
(CDCl;, 400 MHz, 4 ppm): 10.40 (s, 1H, NH, I®» exchangeable proton), 7.38 (m, 1H), 7.32(m, 2HR9
(d, 2H,J= 7.8 Hz), 4.25 (q, 2H, OCH{ 2.51 (s, 3H, 4-Ch), 1.32(t, 3H); Mass spectral data, TOF ES+ m/z: (2683
(M™+1).

5-Acetyl-2-Amino-4-Methylthiazole (3d): White solid; R = 0.46 in chloroform/methanol (98:2) as developing
solvent system IR (KBr, cm?®): 3372, 3300, 2969, 1710, 1650, 1516, 1279, 109%7; 'H NMR
(CDCls, 400 MHz, 8, ppm): 5.71 (brs, 2H, f® exchangeable, N 2.43 (s, 3H, 4-Ch), 2.21 (s, 3H, COC};
Mass spectral data, TOF E&¥z(%): 157 (M+1).

5-Acetyl -2,4-Dimethylthiazole(3e): White solid; R = 0.45 in chloroform/methanol (98:2) as developéotyent
system IR (KBr, cm?): 3369, 3282, 2956, 1715, 1652, 1524, 1223, 1782;'H NMR (CDCk, 400 MHz,J, ppm): 2.89
(s, 3H, 2-CH), 2.27 (s, 3H, 4-C}}, 2.20 (s, 3H, COCH); Mass spectral data, TOF E8%z(%): 156 (M+1).

5-Acetyl-4-Methyl-2-(N-Phenyl) Aminothiazole (3f): White solid; R = 0.45 in chloroform/methanol (98:2) as
developing solvent systertR (KBr, cm:?): 3372, 3300, 2969, 1712, 1650, 1516, 1279, 189%;'H NMR (CDCk, 400
MHz, &, ppm): 10.30 (s, 1H, NH, {® exchangeable proton), 7.23 (m, 2H), 7.19 (m, IH)3 (d, 2HJ= 7.5 Hz), 2.43
(s, 3H, thiazole C¥}, 2.21 (s, 3H, COCH); Mass spectral data, TOF ES+ m/z (%): 232+«N).

2-Amino-4-(4-Methylphenyl) Thiazole (3g):White solid; R = 0.43 in chloroform/methanol (98:2) as developing
solvent systemIR (KBr, cm): 3412, 3264, 1632, 1470, 1362, 1118, 764, 682NMR (5,CDClL, 400 MHz): 7.30
(d, 2H,J = 7.9 Hz), 7.16 (d, 2HJ= 7.9 Hz), 6.35(s, 1H), 4.98 (brs, 2H, BNHD,O exchangeable), 2.34(s, 3H, gH
Mass Spectral data, TOF ES+ m/z (%): 19141).

2-Methyl-4-(4-Methylphenyl) T hiazole (3h): White solid;; R = 0.46 in chloroform/methanol (98:2) as
developing solvent systertR (KBr, cmi?): 3289, 1643, 1492, 1295, 1208, 1107, 788NMR (3, CDCk, 400 MHz): 7.30
(d, 2H,J= 7.9 Hz), 7.16 (d, 2HJ= 7.9 Hz), 6.68(s, 1H), 2.81(s, 3H, 2-gJH2.28(s, 3H, Chk); Mass Spectral data,
TOF ES+ m/z (%): 190 (K41, 100).

4-(4-Methylphenyl)-2-(N-Phenyl) Aminothiazole (3i): White solid; R = 0.44 in chloroform/methanol (98:2) as
developing solvent systemiR (KBr, cm): 3383, 2925, 1616, 1567, 1477, 1401, 1302, 10829; 'H NMR

Impact Factor (JCC): 2.4758 Index @ernicus Value (ICV): 3.0
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(6, CDCk, 400 MHz): 9.22(s, 1H, NH, f® exchangeable proton), 7.70 (d, 24, 8.2 Hz), 7.38 (m, 4H), 7.19(m, 3H),
6.66(m, 1H), 2.36(s, 3H, G} Mass Spectral data, TOF ES+ m/z (%): 2671).

2-Amino-4-(4-Chlorophenyl)Thiazole (3)): White solid; R = 0.43 in chloroform/methanol (98:2) as developing
solvent systemIR (KBr, cni'): 3381, 3264, 1620, 1543, 1495, 1392, 743, 882NMR (3, CDCh, 400 MHz): 7.51
(d, 2H, J= 8.1Hz), 7.18 (d, 2HJ= 8.1 Hz), 6.67 (s, 1H), 4.91 (brs, 2H, HHD,O exchangeable); Mass spectral data,
TOF ES+ m/z (%): 211 (K4-1).

4-(4-Chlorophenyl)-2-Methylthiazole (3k): White solid; R = 0.44 in chloroform/methanol (98:2) as developing
solvent systemIR (KBr, cm'): vmax (KBr): 3071, 2894, 1622, 1582, 1432, 1332, 12940311743, 652:'H NMR
(8, CDClLg-ds, 400 MHz): 7.30 (d, 2HJ)= 7.9 Hz), 7.16 (d, 2H]= 7.9 Hz), 6.68(s, 1H), 2.81(s, 3H, 2-gHMass spectral
data, TOF ES+ m/z (%): 210 (M1).

4-(4-Chlorophenyl)-2N-Phenylaminothiazole (3I): White solid; R = 0.46 in chloroform/methanol (98:2) as
developing solvent systemlR (KBr, cm?): 3380, 2981, 1645, 1462, 1378, 1254, 1118, 7783; 6H NMR
(6, CDCk, 400 MHz): 10.71 (s, 1H, NH, O exchangeable proton), 7.51 (d, 28 8.2 Hz), 7.34 (m, 1H), 7.21
(d, 2H,J= 8.2 Hz), 6.62 (d, 2H]= 8.0 Hz), 6.41 (m, 2H), 6.70 (s, 1H); Mass spécteda, TOF ES+ m/z (%): 287 (M1).

2-Amino-4-(4-Bromophenyl) Thiazole (3m): White solid; R = 0.46 in chloroform/methanol (98:2) as
developing solvent systertR (KBr, cm*): 3370, 3271, 2987, 1629, 1460, 1371, 768, BAANMR (5,CDCl, 400 MHz):
7.49 (d, 2HJ= 7.6 Hz), 7.46 (d, 2H]= 7.6 Hz), 6.59 (s, 1H), 4.89 (brs, 2H, WHD,O exchangeable); Mass spectral data,
TOF ES+ m/z (%): 255 (fA-1).

4-(4-Bromophenyl)-2-Methylthiazole (3n):White solid; R = 0.42 in chloroform/methanol (98:2) as developing
solvent system. IR (KBr, c): 3439, 3113, 1626, 2920, 1505, 1321, 1187, 7#8NMR (5,CDCl, 400 MHz): 7.74
(d, 2H, J=8.1), 7.52 (d, 2H, J=8.1), 7.30(s, 1HJ62 s, 3H, Ch); Mass spectral data, TOF ES+ m/z (%): 254«L).

4-(4-Bromophenyl)-2-(N-Phenyl) Thiazole (30): White solid; R = 0.44 in chloroform/methanol (98:2) as
developing solvent systemiR (KBr, cm): 3330, 3121, 2923, 1627, 1581, 1402, 1387, 112%8; 'H NMR
(6,CDCls, 400 MHz): 10.5 (s, 1H, NH, ® exchangeable proton), 7.71 (d, 2H,8.1 Hz), 7.51 (d, 2HJ= 8.0 Hz), 7.39
(m, 4H), 7.08 (m, 1H), 6.81 ( s, 1H); Mass spEdata, TOF ES+ m/z (%): 331 {M1).

CONCLUSIONS

In conclusion, we have developed a new, econoryiedficient and greener one-pot method for the Isgsis of
2-aminothiazole derivatives in water at moderatepterature. The important features of this methoglplare improved
higher yields, only in a single step, enhancedtr@acate, mild reaction conditions, and greengreass, such as avoiding
hazardous organic solvents, toxic and expensivaysis, easy experimental procedure and water asededium in the

reaction and as well as promoter.
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