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

Keywords: SynthesisThiazole, Characterization, Drugs

INTRODUCTION

Thiazole derivatives have attracted enormous iatedeie to their diverse biological activities. Tdoke is a
hetrocyclic compound featuring both a nitrogen atomd sulfur atom as part of the aromatic five mematbeing.

Thiazoles have been reported to show pharmacologit&ities. Some of them are used as drugs[1¢ fidported
literature, thiazoles were possess antimicrobif][2-analgesic[6], anti-inflammatory[7], anti-consaht[8],

cardiotonic[9], anti-cancer[10,11], ant-tuberc{l@] and anthelmintic[13] activities. Antimicrobialctivities of

some substituted thiazoles are well establisheduser of its (S-C=N) toxophoric unit. Thiazoles hahanced
lipid solubility with hydrophilicity. Thiazoles areasily metabolized by routine biochemical reactiand are non-
carcinogenic in naturfd4].
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Thiazoles are important class of heterocyclic commgis, found in many potent biologically active nmlies such
as sulfathiazole (antimicrobial drug), Ritonavintfeetroviral drug), Abafungin (antifungal drug) &imycine and
Tiazofurin (antineoplastic drug). It has been redicontinuously over the year that interestingdgalal activities
[15-17] were associated with thiazole derivatives. R#égethe applications of thiazoles were found iruglr
development for the treatment of allergies[18], drgension[19], nflammation[20], chizophrenia[21&ckerial[22],
HIV infections[23], hypnotics[24] and more recentfity the treatment of pain[25] as fibrinogen rece@tntagonists
with antithrombotic activity[26] and as new inhitis of bacterial DNA gyrase B[27]. Based on thevabloiological
importance we have synthesized of some novel thieaterivatives.

As part of our research program in the developroénew thiazole derivatives, preparation of thi@zdérivative is
undertaken. Herein, we described design, synthasd characterization of thiazole derivativeés. All the
synthesized derivatives were thoroughly charadaerlzy spectral data.

EXPERIMENTAL SECTION

The'H and**C NMR spectra were measured in CP&hd DMSOdg using 300 MHz, on a Bruker AVANCE-II 300
MHz FT NMR spectrometer; the chemical shifig,(0c) are reported i@ ppm relative to TMS. The FT-IR spectra
(vmax in i Y) were recorded in the solid state as KBr dispersising Perkin-Elmer 1650 FT-IR spectrophotometer.
The mass spectrum (70eV) was recorded on HP-5989AMS spectrometer. Reaction monitoring was done by
TLC (0.5 mm thickness) using silica gel-G coateepkdtes (Merck), mobile phase: Chloroform: Methaf®l) and
Ethyl acetate: Hexane (6:4) and spots were vise@llzy exposing the dry plates in UV light (254.0)raniodine
vapors. Column chromatography was performed wiitesgel 100 - 200 mesh. The melting points werteiaeined

by using the capillary method on POLMON (model MB-9nelting point apparatus and are uncorrected. The
elemental analysis (C,H,N) of compounds was peréarion Carlo Erba-1108 elemental analyzer. Theultesvere
found to be in good agreement with the calculatallies. The solvents and reagents were used witacihier
purification.

Synthesis of ethyl 2-(4'-((N-(1-methoxy-3-methyl-bxobutan-2-yl) pentanamido) methyl) biphenyl-2-yl)4-
methylthiazole-5-carboxylate (1):

A solution of 1a (5.0 g, 0.012 mol.), sodium hydrosulphide (2.770g42 mol.), and magnesium chloride
hexahydrate (2.67g, 0.012 mol) in dimethyl formami@0.0 mL) stirred at ambient temperature upl#
disappeared in tlc. After completion of reactionegched with water (50 mL) at 25-35°C, the agudaysr was
extracted with dichloromethane (50 mL). The orgdaiger was distilled below 40°C under reduced presgo
obtain 1b as oily residue. The oil residue was dissolvedsopropyl alcohol (25.0 mL) and ethyl-2-chloro-3-
oxobutanoate (2.5 g, 0.015 mol.) at 25-30°C. Tletien mass heated to reflux temperature utbtdisappeared in
tlc. The reaction mass was quenched with chilledewd100 mL), the aqueous layer was extracted with
dichloromethane (50 mL). The organic layer wasilthst below 50°C under reduced pressure to obtagidue,
which was further purified by column chromatograf®jlica gel 100 - 200 mesh) by using 3 % ethyltaieein
hexane as mobile phase to pure compauimd85% yield as white powder. Melting point: 8488°C. IR (KBr, cm

1): 2958.90, 2874.03, 2360.95, 1732.13, 1701.277 14 1458.23, 1369.50, 1330.93, 1095.60, and #6716
NMR (DMSO-d): ¢ 0.76 (d, 5H), 0.86 (m, 4H), 1.19 (m, 5H), 1.33 1&i), 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(88 1H), 4.67 (m, 3H), 7.20 (m, 4H), 7.37 (t, 1M)56 (m, 2H),
7.95 (t, 1H). MSifvz): 551 [M+H], Anal. Calcd for giHsgN,OsS: C, 67.61; H, 6.95; N, 5.09; O, 14.53; S, 5.82.

Synthesis of 1-(2-(4-(3-(dimethylamino)-1-(4-fluorphenyl)-1-hydroxypropyl)-3-(hydroxymethyl) phenyl)-4-
methylthiazol-5-yl) propan-1-one hydrochloride (2):

To a stirred solution o2a (5.0 g, 0.015 mol.), diethylamine (2.22 g, 0.030.)nin dimethyl formamide (25.0 mL)
at room temperature and dried hydrogen sulphide vgas slowly purged in to the reaction mass up2#o
disappeared in tlc. After completion of reactionssiguenched with chilled water (50 mL), the obtdiselid was
filtered dried under vacuum at 45-50°C to gbtas yellow solid. Th&b was dissolved in isopropyl alcohol (25.0
mL) and ethyl-2-chloro-3-oxobutanoate (3.14 g, 9.0dol.) at 25-30°C. The reaction mass heated toixefnd
maintained up t@b disappeared in tlc. The reaction mass was quenchidchilled water (100 mL), the obtained
precipitated solid was filtered and recrystallizecacetone (50 mL), obtained solid was dried unagsuum at 40-
45°C to provide compoun®-as white solid, 90% yield. Melting point: 190 to5P€ (decomposed)R (KBr, cni
1): 3464.27, 3259.81, 2951.19, 2596.27, 2480.5451&) 1600.97, 1508.38, 1323.21, 1265.35, 1087.8694.89,
844.85, and 594.10H-NMR (DMSO-d): § 1.30 (t, 3H), 1.65 (m, 2H), 2.21 (q, 2H), 2.67 @#), 2.98 (q, 3H),
4.05 (d, 1H), 4.30 (g, 2H), 4.54 (d, 1H), 5.211(H), 5.96 (s, 1H), 7.12 (t, 2H), 7.28 (g, 2H), 7(@9 1H), 7.91 (dd,
1H), 8.19 (s, 1H), 9.76 (bs, 1HYIS (M/2): 487 [M+H], 522.5 (M+ + HCI]; Anal. Calcd for £H3,CIFN,O,S: 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'-(nethyl-5-propionylthiazol-2-yl) biphenyl-4-yl) methyl)
pentanamide (3):

To a solution oBa (5.0 g, 0.012 mol.) in N, N-dimethyl formamide (@5 and diethyl amine (1.94 g, 0.026 mol.),
stirred at ambient temperature and dried hydrogdphgle gas was slowly purged in to the reactiorssnap ta3a
disappeared in tlc. After completion of startingtemal, quenched the reaction mass with chilledew&t00 M),
the aqueous layer was extracted with ethyl acgi1® mL). The organic layer was distilled below @5ander
reduced pressure to obtedh as oily residue. The oil residue was dissolvedsapropyl alcohol (25.0 ml) and
ethyl-2-chloro-3-oxobutanoate (2.67 g, 0.016 mat.25-30°C. The reaction mass heated to refluxmaihtained
up to3b disappeared in tlc. The reaction mass was quenicht chilled water (100 mL) and then extractbd t
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compound with dichloro methane (50 ML). The orgaaiger was distilled and degas below 50°C undeuced
pressure to obtain residue, which was further matiby column chromatography (Silica gel 100 - 20€8sh) by
using 5 % ethyl acetate in hexane as mobile phgseeparated solid was recrystallized in hexane (109,
obtained solid was dried under vacuum at 45-50°@rtwide compoun@-in 85% yield as white powder. Melting
point: 108 to 111°CIR (KBr, cm™): 3429.55, 2955.04, 2870.17, 2364.81, 2341.660 58 1701.27, 1635.69,
1523.82, 1404.22, 1261.49, 1095.60, 810.13, and6®6*H-NMR spectrum (DMSO-+:  0.78 (t, 3H), 1.24 (q,
6H), 1.47 (q, 2H), 1.66 (d, 2H), 1.83 (d, 6H), 2(82H), 2.58 (s, 3H), 4.19 (q, 2H), 4.73 (s, 2R3 (q, 4H), 7.37
(g, 1H), 7.56 (m, 2H), 7.98 (g, 1H). M&Wg): 530 [M+ + H]; Anal. Calcd for gH3sNs05S: 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-5/1) propan-1-one (4):

To a stirred solution o#a (5.0 g, 0.047 mol.) in saturated hydrochlorideNgi-dimethyl formamide (20ml) and
thioacetamide (5.21 gm, 0.070 mole) was heate®-®&07C. The reaction mixture was stirred upléodisappeared
in tlc. The reaction mass was quenched with w&@miL) and then neutralized with 5% aqueous sodiydroxide
solution. ), the obtained solid was filtered drigtder vacuum at 45-50°C to gdt 4s yellow solid. Thetb was
dissolved in isopropyl alcohol (25.0 mL) and etBythloro-3-oxobutanoate (11.46 g, 0.069 mol.) aBR%C. The
reaction mass heated to reflux and maintained ubtdisappeared in tlc. The reaction mass was queneafitéd
chilled water (100 mL), the obtained precipitateticswas filtered and dried under vacuum at 40-45WCprovide
compound4 as buff colored solid, 90% yield. Melting point: @ 103°C.IR (KBr, cm™): 2985.91, 2360.95,
2341.66, 1975.17, 1708.99, 1527.67, 1400.37, 1873311.64, 1261.49, 1099.46, 1010.73, 868.00,582%nd
759.98. 'H-NMR (DMSO-d): 6 1.30 (t, 3H), 2.71 (s, 3H), 4.30 (g, 2H), 8.77,(@Hl), 9.30 (d, 1H). MSni/2): 250
[M+ + H]; Anal. Calcd for G;H1;N30,S: C, 53.00; H, 4.45; N, 16.86; O, 12.84; S, 12.86.

Synthesis of ethyl 2-(4-((5-((3-ethoxy-3-oxopropyPyridin-2-yl)carbamoyl)-1-methyl-1H-benzo[d] imidazol-
2-yl)methyl amino)phenyl)-4-methylthiazole-5-carboylate (5)

To a stirred solution dda (5.0 g, 0.010 mol.) in 20% isopropyl alcohol hychloride (15ml) dilute with isopropyl
alcohol (25ml) and thioacetamide (1.48 gm, 0.020e)nwas heated at 75-80°C. The reaction mixture stared
up to 5a disappeared in tlc. The reaction mass was quenealitbdwater (50 mL) and then neutralized with 5%
aqueous sodium hydroxide solution the obtaineddsahs filtered dried under vacuum at 45-50°C to Setas
yellow colored solid. Théb was dissolved in isopropyl alcohol (25.0 ml) atlly&2-chloro-3-oxobutanoate (3.4
g, 0.020 mol.) at 25-30°C. The reaction mass hetiewflux and maintained up b disappeared in tlc. The
reaction mass was quenched with chilled water (dQ, ), the obtained precipitated solid was filgtrand
recrystallized in ethanol (50 mL), obtained solidsadried under vacuum at 45-50°C to provide comgdéias off
white solid, 85% yield. Melting point: 152 to 155°® (KBr, cni™): 3398.69, 2982.05, 2360.95, 1701.27, 1608.69,
1435.09, 1323.21, 1265.35, 1184.33, 1095.60, 81488 748.41'H-NMR (DMSO-d;): 6 1.11 (t, 3H), 1.28 (t,
3H), 2.62 (s, 3H), 2.67 (t, 2H), 3.76 (s, 3H), 3(862H), 4.24 (m, 4H), 4.60 (d, 2H), 6.81 (d, 2B)88 (d, 1H), 7.05
(t, 1H), 7.13 (m, 2H), 7.40 (d, 1H), 7.46 (s, 1A%4 (m. 1H), 7.72 (d, 2H), 8.38 (m, 1H). M@&/%): 627 [M+ + H];
Anal. Calcd for GgHzNeOsS: C, 63.24; H, 5.47; N, 13.41; O, 12.76; S, 5.12.

RESULTS AND DISCUSSION

Reaction of compounda with sodium hydrogen sulfide in the presence ofynesium chloride hexahydride and
subsequent condensation with ethyl-2-chloro-3-oxaboate furnished compourdd The structural assignment bf
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based on its IR, NMR and Mass spectral data. InMlass spectrum of the highest peak at m/z 551 (M+H)
corresponds to molecular ion. In the IR spectrurBrjk2958.90 aliphatic C-H, 1701.27 ester carbotgy7.26 t-
amide carbonyl, 1095.60 C-O-C in estelsNMR shows characteristic peaks correspondingiazole ethyl ester at
1.30 (t, 3H), 2.71 (s, 3H), 4.30 (q, 2H).

Reaction of compounda with hydrogen sulfide in the presence of diethyleerand subsequent condensation with
ethyl-2-chloro-3-oxobutanoate furnished compo@ndhe structural assignment @fbased on its IR, NMR and
Mass spectral data. In the Mass spectrur thie highest peak at m/z 487 (M+H) corresponds ateaular ion. In
the IR spectrum (KBr) 3259.81 and 1087.89 alcohdltl, 2951.19 aliphatic -CH, 2596.27 t-amine, 173%ester
carbonyl, 'H-NMR shows characteristic peaks correspondinchiazole ethyl ester at 1.30 (t, 3H), 2.67 (s, 3H),
4.30 (q, 2H).

Reaction of compoung8a with hydrogen sulfide in the presence of diethyirme and subsequent condensation with
ethyl-2-chloro-3-oxobutanoate furnished compo@dndrhe structural assignment 8fbased on its IR, NMR and
Mass spectral data. In the Mass spectrurf thie highest peak at m/z 530 (M+H) corresponds a@teaular ion. In
the IR spectrum (KBr) 2955.04 aliphatic —CH, 17J1eater carbonyl, 1635.69 t-amide —CO, 1261.49 ationC-

N, 1095.60 C-O-C in ester, 767.69 di substitutedzbee,H-NMR shows characteristic peaks corresponding to
thiazole ethyl ester 1.24 (t, 3H), 2.88 (s, 3HL94(q, 2H).

Reaction of compounda with thioacetamide in the presence of saturateltdghloride of dimethyl formamide and
subsequent condensation with ethyl-2-chloro-3-oxaboate furnished compoudd The structural assignment 4f
based on its IR, NMR and Mass spectral data. InMlass spectrum of the highest peak at m/z 250 (M+H)
corresponds to molecular ion. In the IR spectruBrkk985.91 aliphatic —CH, 1708.99 ester carboh§b9.46 C-
O-C in ester, 759.98 C-S-C in ringl-NMR shows characteristic peaks correspondindpiazble ethyl ester at 1.30
(t, 3H), 2.67 (s, 3H), 4.30 (q, 2H).

Reaction of compounda with thioacetamide in the presence of 20% isopraggohol hydrochloride and
subsequent condensation with ethyl-2-chloro-3-oxaboate furnished compoud The structural assignment 5f
based on its IR, NMR and Mass spectral data. InMlass spectrum ob the highest peak at m/z 627 (M+H)
corresponds to molecular ion. In the IR spectrurBrjk3398.69 aromatic —NH, 2982.05 aliphatic —-CHQ1.27
ester carbonyl, 1608.68 pyridine derivative, 10956-O-C in ester,H-NMR shows characteristic peaks
corresponding to thiazole ethyl ester at 1.28H), 2.62 (s, 3H), 4.24 (q, 2H).

CONCLUSION

In conclusion, we have developed a facile methoadHe synthesis of new class of thiazole derivatibg utilizing
well known chemical reactions. All the synthesiziedivatives were well characterized by using M&8dR and IR
spectral data.
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