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Abstract 

The thiazole nucleus structure is essential unit in biologically important molecules, and various pharmaceutically 
active thiazole analogs have been conveyed., The versatility of thiazole unit demonstrated via the fact which it is an 
important part from penicillin corebesides some of its products that have appeared antibacterial (sulfazole), 
antifungal (abafungin), antihistaminic. The scope of this paper is synthesis of series new thiazole-amide derivatives 
via numerous types of reactions like (azotation reaction, coupling reaction, substitution reaction,…).Thiazole 
derivatives were confirmed via many spectral techniques (FT.IR,H.NMR,C.NMR)–spectrophotometric, other chemical 
characterization, with evaluation of formatted compounds as antifungal compounds.  
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Introduction 

Thiazole unit, a unique heterocycle involving sulfur 
atom besides nitrogen atom, occupies acentral 
place in drugs and pharmaceutical chemistry(1-3). It 

is an essential core scaffold current in numerous 
natural molecules like Vitamin B1(Thiamine) and 
biomolecules in pharmaceutical fields(4-6). 

 

Fig. 1: Thiazole derivative as an inhibitors  
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Thiazole or (1,3-thiazole) is a cyclic compound 
which includes two heteroatoms (sulfur with 
nitrogen); the term 'thiazole' besides refers to a 
great family of derivatives in all chemistry 
fields. Thiazole is a pale yellow liquid(7-19) with a 
pyridine-like odor and the molecular formula 
(C3H3NS)., Thiazole, an organo-sulfide amine 
compound, Magnetic(20-32) susceptibility(χ):-
50.55·10−6 cm3/mol., CAS Number(288-47-1)., 
Molar mass (85.12 g·mol−1). 
Thiazoles are found in a multiplicity of specialized 
merchandises, some of them fused with aryl 
derivatives, the so-termed benzothiazoles(33-42). 
Besides to vitamin B1, the thiazole core is found 
in epothilone molecule. Other centralthiazole 
derivatives (43-55) are benzothiazoles, like, the firefly 
chemical luciferin., and thiazole dye(56-74) are used 
as a dye for cotton. 

 

Experimental Part 

The progress of the synthetic reaction with purity 

of the produced compounds was monitored via 
(TLC) through silica gel-G as stationary phase, 
benzene: ethanol as mobile phase besides to iodine 
vapor chamber was applied as identifying agent. 
Thiazole –Amide derivatives {1-8} were confirmed 
via numerous instruments: FT-IR spectra (FT-IR 
8300 Shimadzu) through the range (400-4000) cm-

1 as KBr-discs., 1H.NMR–Spectra with13C.NMR in 
(DMSO)–solvent., besides to anti fungi evaluation: 
 

Routes of Preparation(3) 

Synthesis of Thiazole Amide Derivatives {1,2} 

2-Aminothiazole (0.02mole) condensed with 
diethyl malonate (0.01mole)at temperature (72 C°) 
with mechanical rotation for (2hrs) according to 
methods(21, 27)to produce precipitation which acts 
Compound{1},after drying, weigh (0.01 mole) then 
dissolved(8, 59) in basic solution, condensed with 
(0.01mole) from 2-benzothiazole derivative, the 
resulted filtered, dried, then re crystallized to 
obtain compound{ 2}. 

 

Scheme 1. Synthesis of Thiazole Amide Derivatives{ 1, 2} 

 

Synthesis of Thiazole Amide Derivatives {3, 4, 5, 6} 

Compound{1} (0.01mole) reacted with (0.01 mole) 
of chloroacetoylthiol with potassium carbonate 
according to methods(49-51)to yield compound {3}., 
in the next step, mix (0.01 mole) of formaldehyde 
with sulfuric acid, then add to basic solution of 

(0.01 mole ) from compound {3} and 2- 
aminothiazole, after rotation at room temperature 
for 5( hrs) according to three components 
reaction(21,27),the resulted filtered, dried, 
recrystallized to yield compound {4} or react with 
acetothiophene to yield(22) compound{5} or react 
with 2-amino thiophene to yield compound{6}. 

https://en.wikipedia.org/wiki/Epothilone
https://en.wikipedia.org/wiki/Benzothiazole
https://en.wikipedia.org/wiki/Luciferin
https://en.wikipedia.org/wiki/Cotton
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Scheme 2. Synthesis of Thiazole Amide Derivatives{ 3, 4, 5, 6} 

 

Synthesis of Thiazole Amide Derivatives {7, 8} 

 Compound{6} (0.01 mole) dissolved in basic 
solution, then condensed with (0.01 mole) of p-

methyl benzaldehyde or reacts with furfural, after 
that, the yields filtered, dried, then recrystallized to 
give compound {7} or compound {8}respectively 
according to procedures(62-66),  

 

Scheme 3. Synthesis of Thiazole Amide Derivatives{7, 8} 

 

Results and Discussion 

The synthesized thiazole amide compounds 
resulted by condensation reaction or by azotation 
and some of reactions by rotation only, all these 
resulting compounds investigated by spectral 
studies and biological evaluation: 
 

Spectral Characterization 

FT.IR- Characterization of Thiazole-Amide 
Compounds: The Frequencies in spectra appeared 
evidences for synthesized thiazole compound via 

disappearance of bands and appearance other new 
bands that indicate formation of our compounds 
like: 
Thiazole Amide Compound {1}: bands at (NH-CO) 
amide: 3320, (CO-N) carbonyl of amide: 1693, (C-S) 
thiazole: 774, (CH) aliphatic: 2990. 
Thiazole Amide Compound {2}: bands at (NH-CO) 
amide: 3200, (CO-N) carbonyl of amide: 1691, (C-S) 
thiazole: 771, (CH) aliphatic: 2930, (-N=N-) azo 
group: (1441, 1538). 
Thiazole Amide Compound {3}: bands at (NH-CO) 
amide: 3230, (CO-N) carbonyl of amide: 1683, (C-S) 
thiazole: 785, (CH) aliphatic: 2970, (CH2-CO-) 
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carbonyl of ketone: 1708, (SH) Thiol: 2376. 
Thiazole Amide Compound {4}: bands at (NH-CO) 
amide: 3310, (CO-N) carbonyl of amide: 1696, (C-S) 
thiazole: 792,(CH) aliphatic: 2934,(CH2-CO-) 
carbonyl of ketone: 1711,(S-CH2) Sulfide: 1282, 
(NH) amine group: 3380. 
Thiazole Amide Compound {5}: bands at (NH-CO) 
amide: 3300, (CO-N) carbonyl of amide: 1680, (C-S) 
thiazole: 779,(CH) aliphatic: 2985,(CH2-CO-) 
carbonyl of ketone: 1700,(S-CH2) Sulfide: 1276.  
Thiazole Amide Compound {6}: bands at (NH-CO) 
amide: 3315, (CO-N) carbonyl of amide: 1682, (C-S) 
thiazole: 773,(CH) aliphatic: 2966,(CH2-CO-) 

carbonyl of ketone: 1706,(S-CH2) Sulfide: 1294, 
(NH) amine group: 3375. 
Thiazole Amide Compound {7}: bands at (NH-CO) 
amide: 3222, (CO-N) carbonyl of amide: 1680, (C-S) 
thiazole: 789,(CH) aliphatic: 2976,(-CH=C-CO-) 
carbonyl of chalcone: 1695,(S-CH2) Sulfide: 1293, 
(NH) amine group: 3387, (=CH) Alkene: 3092. 
Thiazole Amide Compound {8}: bands at (NH-CO) 
amide: 3201, (CO-N) carbonyl of amide: 1682, (C-S) 
thiazole: 767,(CH) aliphatic: 2939,(-CH=C-CO-) 
carbonyl of chalcone: 1698,(S-CH2) Sulfide: 1287, 
(NH) amine group: 3318, (=CH) Alkene: 3077. 
Other frequencies appeared in some figures (2, 3). 

 

Fig. 2. I.R Spectrum of Thiazole Amide Compound {1} 

 

Fig. 3. I.R Spectrum of Thiazole Amide Compound {2} 
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1H.NMR- Characterization of Thiazole-Amide 
Compounds: The signals in spectra appeared 
evidences for synthesized thiazole compound via 
disappearance of signals and appearance other new 
signals that indicate formation of our compounds 
like signal at (2. 50) due to solvent (d- DMSO), and 
other signals like: 
Thiazole Amide Compound {1}: signals at (9. 74) 
to)NH-CO) proton of amide,(3. 44) to (CO-CH2-CO) 
protons of methylene group, protons of thiazole 
ring at (7. 12- 7. 36). 
Thiazole Amide Compound {2}: signals at (9. 14) to 
)NH-CO) proton of amide,(3. 10) to (CO-CH-CO) 
proton of methylene group, protons of thiazole ring 
at (6. 76- 7. 99), (1.22) to protons of (CH3) groups. 
Thiazole Amide Compound {3}: signals at (9. 20) to 
)NH-CO) proton of amide,(3. 21) to (CO-CH-CO) 
proton of methylene group, protons of thiazole ring 
at (6. 80- 7. 57), (S-CH2-CO) at (3. 70), (SH) proton 
of Thiol group at (11.38). 
Thiazole Amide Compound {4}: signals at (9. 14) to 
)NH-CO) proton of amide,(3. 30) to (CO-CH-CO) 
proton of methylene group, protons of thiazole and 
aromatic ring at (6. 92- 7. 73),(S-CH2-CO) at (3. 35), 
(N-CH2-S) protons of methylene group at (3. 52), 
(NH) proton of amine group at (5. 2). 
Thiazole Amide Compound {5}: signals at (9. 23) to 

)NH-CO) proton of amide,(3. 02) to (CO-CH-CO) 
proton of methylene group, protons of thiazoleand 
aromatic ring at (6. 95- 7. 78), (S-CH2-CO) at (3. 57), 
(CO-CH2-CH2-S) protons of methylene groups at (3. 
15, 3. 28). 
Thiazole Amide Compound {6}: signals at (9. 18) to 
)NH-CO) proton of amide,(3. 11) to (CO-CH-CO) 
proton of methylene group, protons of thiazole and 
aromatic ring at (6. 86- 7. 59),(S-CH2-CO) protons of 
methylene group at (3. 24),(N-CH2-S) protons of 
methylene groups at (3. 58),(NH) proton of amine 
at (5. 33). 
Thiazole Amide Compound {7}: signals at (9. 22) to 
)NH-CO) proton of amide,(3. 14) to (CO-CH-CO) 
proton of methylene group, protons of thiazole and 
aromatic ring at (6. 91- 7. 76),(N-CH2-S) protons of 
methylene groups at (3. 43),(NH) proton of amine 
at (5. 30), (C=CH)proton of alkene at (2. 10). 
Thiazole Amide Compound {8}: signals at (9. 13) to 
)NH-CO) proton of amide,(3. 07) to (CO-CH-CO) 
proton of methylene group, protons of thiazole and 
aromatic ring at (7. 10 - 7. 97),(N-CH2-S) protons of 
methylene groups at (3. 38),(NH) proton of amine 
at (5. 16), (C=CH)proton of alkene at (2. 22)., Some 
signals in some figures ( 4, 5). 
 

 

Fig. 4. H.NMR Spectrum of Thiazole Amide Compound {1} 
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Fig. 5. H.NMR Spectrum of Thiazole Amide Compound {2} 

 
The 13C.NMR Characterization of Thiazole-
Amide Compounds: The signals in spectra 
appeared evidences for synthesized thiazole 
compound via disappearance of signals while 
appearance other new signals that indicate 
formation of our compounds like signal at (40. 00) 
due to solvent (d- DMSO), and other signals like: 
Thiazole Amide Compound {1}: signals at (163. 2) 
to carbon atom of amide (CO-N-), (134-149) to 
carbon atom of thiazole ring,(31.70) to carbon 
atom of methylene group (CH2). 
Thiazole Amide Compound {2}: signals at (164. 6) 
to carbon atom of amide (CO-N-), (120-131) to 
carbon atom of thiazole and aromatic ring,(65.01) 
to carbon atom of methylene group (N=N-CH2), 
(8.7, 10.2)to carbon atoms of methyl groups. 
Thiazole Amide Compound {3}: signals at (161. 4) 
to carbon atom of amide (CO-N-), (123-139) to 

carbon atom of thiazole and aromatic ring,(36. 21) 
to carbon atom of methylene group (-CH2-), (62.3) 
to carbon atom of methylene group (S-CH2). 
Thiazole Amide Compound {4}: signals at (164. 88) 
to carbon atom of amide (CO-N-), (128-144) to 
carbon atom of thiazole and aromatic ring,(32. 81) 
to carbon atom of methylene group (-CH2-), (65. 
52) to carbon atom of methylene group (S-CH2), 
(174) to carbon atom of ketone, (59. 45) to carbon 
atom of (-N-CH2-). 
Thiazole Amide Compound {5}: signals at (161. 03) 
to carbon atom of amide (CO-N-), (122-138) to 
carbon atom of thiazole and aromatic ring,(33. 94) 
to carbon atom of methylene group (-CH2-), (62. 
11) to carbon atom of methylene group (S-CH2), 
(176. 5) to carbon atom of ketone, (60. 03) to 
carbon atoms of (-CH2-CH2-S-)., some of signals are 
shown in some figures ( 6, 7). 
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Fig. 6. 13C.NMR Spectrum of Thiazole Amide Compound {1} 

 

Fig.7. 13C.NMR Spectrum of Thiazole Amide Compound {2} 
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Table 1. Some Physical investigation of Thiazole Amide Compounds 

Compounds  Product % Color M.P ( C ° ) 

{ 1 } 70 Bill Yellow 156 

{ 2 } 82 Yellowish orange 160 

{ 3 } 78 Yellowish Red 172 

{ 4 } 70 Yellowish Brown  178 

{ 5 }  64 Deep Yellow 186 

{ 6 } 70 Yellowish Orange  180 

{ 7 } 62 Yellow 212 

{ 8 } 70 Yellowish Orange 192 

Table 2. Some information for (TLC ) of Compounds 

Compounds  Rf Solvents (TLC) 

{ 1 } 0.63 Ethanol: Benzene  
{ 2 } 0.72 Ethanol: Benzene 
{ 3 } 0.59 Ethanol: Benzene 
{ 4 } 0.60 Ethanol: Benzene 
{ 5 }  0.70 Ethanol: Benzene 
{ 6 } 0.64 Ethanol: Benzene 
{ 7 } 0.72 Ethanol: Benzene 
{ 8 } 0.60 Ethanol: Benzene 

 

Assay of Fungal Growth(21) 

 The selected fungalplates were incubated at 
(25±3ºC) temperature in the incubation chamber 
for (7-8) days while every day watch of the 
petriplates to check the growth of fungi. After a few 
days of incubation according to method(21), the 

fungi were counted for individual species besides 
the total amount was enumerated. Microscopic 
slides stained with lacto phenol cotton blue were 
supplied from both fungus with observed 
microscopically under the tri-nacular digital 
photography microscope to investigate up to 
species level.  

Table 3. Antifungal Assay of Thiazole Amide compounds in Concentration (15 µ.gm) 

Compounds  Saccharomyces cerevisiae Candida sp. 
{ 1 } 6 6 
{ 2 } 18 14 
{ 3 } 6 6 
{ 4 } 10 10 
{ 5 }  10 10 
{ 6 } 14 10 
{ 7 } 14 12 
{ 8 } 16 12 

The results recorded data of inhibition against 
selected fungi which appeared high values for 
thiazoleamide derivative {2} than other derivatives 
due to (Azo group) linked with compound, in 
addition to involving sulfide group(73-75) with it, for 
this reason, compound {2} has more activity than 
other compounds. 
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