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Introduction 
 

Heterocyclic chemistry is one of the largest 

branches of organic chemistry. It is 

particularly important in nature because of 

the wide variety of industrial significance 

and physiological activities (Bambas, 1952). 

Heterocyclic compounds with three to six 

carbons in a single ring are numerous. 

However, so far, only those with five or six 

atoms in a single ring are important, such as 

some of vitamin B complexes, enzymes, 

amino acids, drugs and the genetic material. 

The most common hetero atoms are (N, O, 

and S). Heterocyclic compounds have 

received much attention in the development 

of novel antibacterial (Azab et al., 2013),  

 

 

 

 

 

 

 
 

anthelmintic (Babu, 2013), anticancer 

(Kaushik et al., 2013) and anti-diabetic 

activities (Han et al., 2013). These 

compounds also have industrial applications 

such accelerators (Unsinn et al., 2013), 

antioxidants (Malki et al., 2013), 

copolymers (Paulo et al., 2013), corrosion 

inhibitors (Nabel et al., 2013) and dyes 

(Shihab et al., 2013). Thiazole derivatives 

are an important class of heterocyclic 

compounds. They occupy an important 

position in medicinal chemistry, presenting a 

wide range of bioactivities. As medicines, 

many of them display including antibacterial 

and antifungal (Ulusoy et al., 2002; 
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The presented work involved the preparation of compounds containing aromatic 

heterocyclic (thiazol ring) derived from substituted aminobenzoic acid. The first 

step involved the preparation of substituted esters of aminobenzoic acid (from 1 to 

9 compounds) by reaction of substitutedaminobenzoic acid withthionyl chloride 

then with different alcohols such as (benzyl alcohol, allylalcohol, polyvinyl 

alcohol).The second step includes the reaction of the prepared compounds with 

chloroacetyl chloride  in the presence of triethylamine to give compounds from (10 

to 18). The third step involves the preparation of N-(2-amio thiazole) substituted 

aminobenzoatefrom the refluxe of cmpounds(10 to 18) with thiourea and DMF. All 

the prepared compounds in this work were characterized by melting point and 

softening points with other physical properties, FTIR, H
1
-NMR spectra.screening 

of the antimicrobial activity of the prepared thiazol compounds was evaluated 

against 2 types of bacteria. 
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Kaplancikli et al., 2004), anti-HIV (Al-

Saddi et al., 2008), hypertension (Tripathi et 

al., 2003), anti-inflammatory, anti-

convulsant, antidepressant and tubercular 

activities (Karimain, 2009). Thiazoles and 

their derivatives have attracted continuing 

interest over the years because of their 

varied biological activities. Thiazole, 

particularly the 2-amino thiazole nucleus 

have been incorporated into a wide variety 

of therapeutically interesting candidates. 

 

1. Experimental 

2. Material  

3. All chemicals used were of 

analytical grade and there where 

available from Aldrich and Fluka 

companies. 

4. Instrument 

5. Melting points were determined on 

Gallen Kamp capillary melting point 

apparatus and were uncorrected. 

6. FTIR spectra were recorded on 

Shimadzu FT-IR 8400 Fourier 

Transform Infrared 

Spectrophotometer. 

7. Softening points were determined on 

Thermal Microscope Reichert 

Thermover 160. 

8. 1
H-NMR were measured in DMSO 

Solutions on a Bruker-500 MHz 

spectrophotometer using TMS as an 

internal standard (chemical shifts in 

ppm) 

9. The antibacterial activity was 

determined by agar-well diffusion 

method. 

 

Synthesis methods for the prepared 

compounds 

 

General procedure for the synthesis of 

esters  

 

Literature procedure was used with 

modifications (Karimain et al., 2012). 

Thionyl chloride (SOCl2, 5 mL) was added 

dropwise to the used alcohol (allyl, benzyl) 

(5 mL, 0 °C) in a round-bottom flask. The 

solution was stirred for 0.5 h in ice bath. The 

amino acid (0.01mole) was dissolved in 

thionyl chloride (10ml) and then added to 

the round-bottom flask. The mixture was 

refluxed for 6 hours (50C). At the end of 

the reaction, the excess of thionyl was 

removed under vacuum and the obtained 

crude product was washed with ether. The 

physical properties of the prepared 

compounds are listed in table (1). 

 

General procedure for the synthesis of 

polyesters 

 

The poly esters were prepared according to 

the literature with few modifications (Vogel, 

1974). (0.01) mole of the amino acid was 

refluxed with (10ml) thionyl chloride. Upon 

the completion (formation of acid chloride) 

the mixture was transferred to a dropping 

funnel which is fixed on a bolt-head flask 

(with condenser) containing (0.01mole) of 

PVA dissolved in 20 ml DMF. The flask 

was placed in ice bath and the acid chloride 

was added dropwise for 30 minute with 

continuous stirring then the mixture was 

refluxed for 0.5 hour. The product was 

poured in water, washed with 5% sodium 

bicarbonate, water and then with ethanol and 

purified by dissolving it in DMSO and 

reprecipitating it from ethanol. The physical 

properties of the prepared compounds are 

listed in table (1). 

 

General procedure for the preparation of 

chloroacetyl substituted amides 

 

Literature procedure was used with 

modifications (21).In100 mL R.B.F the 

prepared esters (or poly esters) (0.02moles) 

were dissolved in DMF (20 mL) then was 

cooled to 0–5∘C and 2-3 drops of TEA were 

added. Chloroacetylchloride (0.02mole) in 
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DMF (20 mL) was slowly added to RBF 

with vigorous stirring for 3 hours. Upon the 

completion of the reaction the mixture was 

poured on water (50mL) and washed with 

5% NaHCO3 and subsequently with water. 

The crude product was dried and 

recrystallized from ethanol. The physical 

properties of the prepared compounds are 

listed in table (2). 
 

General procedure for the preparation of 

amino thiazol compounds 
 

Literature procedure was used with 

modifications (Sujit et al., 2015). In 100 ml 

R.B.F (0.02mole) of chloroacetyl substituted 

amides and (0.02mole) of thiourea were 

dissolved in 20 ml DMF and the mixture 

was refluxed for 2 hours. Upon the 

completion the mixture was poured in water 

and the dry crude product was recrystallized 

from ethanol (Except the polymers were 

purified by DMSO). The physical properties 

of the prepared compounds are listed in 

table (3). 
 

The Biological activity 
 

The cup plate method using nutrient agar 

medium was employed (Chavan et al., 2007; 

Al-Azzawi et al., 2010; Carey, 2010) in 

studying the antibacterial activity of the 

prepared compounds against two types of 

bacteria, Staphylococcus aureous(gram 

positive) and Escherichia coli (Gram 

negative) respectively using DMSO as 

sample solution. Using a sterilized cork 

borer cups were scooped out of agar 

medium contained in a Petri dish which was 

previously inoculated with the 

microorganisms. The test compound 

solution (300l) was added in the cups and 

the Petri dishes were subsequently incubated 

at 37C for 24hrs. Zones of inhibition 

produced by each compound was measured 

in mm and the results are listed in Table (7). 
 

Result and Discussion  
 

The starting material for the synthetic N-(2-

aminothiazol) substituted aminobenzoate is 

substituted aminobenzoic acid which reacted 

with different alcohols and thionyl chloride 

then with chloroacetyl chloride in DMF and 

after that thiourea was added under reflux. 

The mechanism is shown in the schemes 

below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step1. Ester formation (25,26): 
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Step2. Chloroacetyl substituted amide formation (27): 

  

 

 

 

 

 

 

 

 

 

Step3. Formation of 2-aminothiazole ring (28) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Structures of the prepared compounds in the 

first step (1-9) were confirmed by physical 

properties which are listed in table (1). 

 
FTIR spectra showed the absoribtion of the 

region (3419-3455) cm-1 due to (NH2) 

group, (1731-1764) cm-1 for ester, (1600-

1550) cm-1for (C=C) aromatic, (3048-385) 

cm-1 for (C-H) aromatic, (1340-1378) cm-1 

for (C-N), (2910-2952) cm-1 for (C-

H)aliphatic and the absorption for (C-O) 

(1190-1256) cm-1. All these regions are 

listed in table(4). 
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Table.1 Physical properties of the prepared esters 

 

Comp. 

NO. 

Structure Color M.P C S.P  C Yield 

% 

1   Yellow 110 - 83 

2 

 

Orange 98 - 72 

3 

 

Brown - 135 79 

4 

 

Deep Yellow 175 - 65 

5 

 

Red 105 - 94 

6 

 

brown - 158 82 

7 

 

Yellow 120 - 72 

8 

 

Red 105 - 76 
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9  

 

 

 

 

Brown - 157 63 

 

Table.2 Physical properties of the prepared chloroacetyl substituted amides 

 

Comp. 

NO. 

Structure Color M.P C S.P  C Yield 

% 

10 

 

Deep Yellow 170 - 64 

11 

 

orange 155 - 78 

 

 

12 

 

Dark Brown - 167 63 

 

13 

 

Brown - - 80 

14 

 

Orange 92 - 60 

15 

 

Dark Brown - 136 53 

16 

 

Brown 198 - 75 
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17 

 

Dark red - - 67 

18 

 

Dark Brown - 148 72 

 

Table.3 Physical properties of the prepared thiazole compounds 

 

Comp. 

NO. 

Structure Color M.P 

C 

S.P  C Yield 

% 

19 

 

Dark red 190 - 73 

20 

 

Brown 172 - 78 

21 

 

Brown - 145 87 

22 

 

Dark Red 108 - 76 

23  Brown 101 - 79 
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24 

 

Brown - 107 63 

25 

 

Dark red 97 - 80 

26 

 

Brown 120 - 87 

27 

 

Dark Brown - 111 72 

 

Table.4 FTIR spectra of the prepared esters 

 

Comp.

No. 
NH2 

1amine 

C-H 

aromati

c 

C-H 

Aliphati

c 

C=O 

ester 

C=C 

aromatic 

C-N C-O Others 

1 3431 3052 2934 1731 1600 1364 1256 - 

2 3343 3049 2932 1752 1550 1369 1245 C=C Olef. 

1608 

3 3419 3053 2910 1764 1614 1377 1261 - 

4 3427 3051 2952 1742 1608 1371 1243 O-H 

Phenol 

3558 

5 3439 3029 2918 1733 1609 1340 1190 O-H 

Phenol 

3551 

6 3455 3061 2922 1758 1602 1352 1198 O-H 

Phenol 

3532 

7 3438 3085 2936 1746 1616 1368 1190  

8 3452 3046 2965 1743 1611 1373 1241 C=C 

Olef.1617 

9 3435 3072 2932 1761 1608 1378 1221  
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Table.5 FTIR spectra of the chloroacetyl substituted amides 

 
Com

p.No

. 
N-H 

2amine 

C-H 

aromatic 

C-H 

Aliphatic 

C=O 

ester 

C=O 

amide 

C=C 

aromatic 

C-

N 

C-O C-

Cl 

others 

10 3199 3012 2911 1735 1681 1607 1360 1250 760 - 

11 3201 3065 2941 1761 1672 1610 1365 1245 745 C=C 

Olef. 1607 

21 3234 3013 2912 1724 1675 1606 1379 1254 767 - 

13 3246 3086 2931 1743 1679 1609 1372 1247 756 - 

14 3213 3034 2928 1767 1668 1617 1355 1180 781 C=C 

Olef. 

1611 

15 3212 3025 2919 1769 1675 1606 1371 1170 777 - 

16 3190 3061 2931 1773 1664 1619 1368 1154 743 O-H 

Phenol 

3520 

17 3217 3056 2964 1763 1677 1622 1373 1234 761 O-H 

Phenol 

3534 

18 3213 3014 2936 1764 1673 1613 1369 1257 785 O-H 

Phenol 

3548 

 

Table.6 FTIR Spectra of the 2-aminothiazole compounds in cm-1 

 
Com

p.No

. 
NH2 

1amine 

NH 

2amine 

C-H 

aromatic 

C-H 

Aliphatic 

C=O 

ester 

C=

N 

C=C 

aromatic 

C-

N 

C-O Others 

19 3450 3210 3049 2923 1785 1632 1602 1368 1244 - 

20 3332 3190 3025 2921 1781 1630 1514 1374 1263 C=C Olef. 

1600 

21 3452 3224 3010 2900 1766 1637 1608 1373 1242 - 

22 3444 3230 3064 2927 1762 1634 1606 1375 1238 - 

23 3456 3234 3064 2923 1775 1640 1604 1323 1160 C=C 

Olef.1608 

24 3450 3192 3046 2916 1770 1639 1608 1369 1180 - 

25 3450 3210 3085 2954 1776 1650 1612 1373 1155 O-H 

Phenol 

3550 

26 3420 3200 3069 2989 1755 1642 1620 1370 1223 O-H 

Phenol 

3540 

27 3422 3199 3062 2916 1760 1648 1604 1372 1265 O-H 

Phenol 

3542 
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Table.7 antibacterial activity of the prepared compounds 

 

Comp. No. Inhibition Zone against 

Stapylococcusaureus (Gram positive) 
Inhibition Zone 

againstEscherichia coli(Gram 

negative) 

Reference 

Cefatoxime 

48 mm 40 mm 

19 30 mm 15 mm 

20 21 mm 12 mm 

22 22 mm 10 mm 

23 20 mm 9 mm 

25 25 mm 8 mm 

26 18 mm 8 mm 

 

Fig.4 1HNMR spectra of compound 11 
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Fig.5 1HNMR spectra of compound 25 

 

 
 

The second step involves the reaction of the 

prepared compounds (1-9) with chloroacetyl 

chloride in DMF to produce compounds (10-

18). The structures were confirmed by the 

physical properties which are listed in table 

(2). FTIR spectra showed the disappearance 

of the absorption band at (3419-3455) cm-1 

of (NH2) and the appearance of new region 

in (3190-3246) cm-1 due to (N-H) 

group,(1646-1681) cm-1 for the (C=O) 

amide and the absorption at (756-781) cm-1 

due to the (C-Cl) group and the other 

absorptions are listed in table(5). 

 

1H-NMR spectrum of compound 11 showed 

signals at 10.4 ppm of (s,1H,NH), 7.9 

ppm of (m,4H,Ar-H) ,7.5 ppm of 

(d,1H,CH)), 6.8 ppm for the 

(d,2H,CH2CH-CH3), 4.3 ppm of 

(d,3H,CH2CH-CH3), 1.3 ppm of 

(s,2H,CH2Cl). 

 

 

The third step included the reaction of the 

prepared compounds (10-18) in DMF at 

refluxe to produce N-(2-Aminothiazole) 

substituted aminobenzoate (19-27). The 

structures of the compounds were confirmed 

by the physical properties listed in table(3). 

FTIR of compounds (19-27) showed the 

disappearance of the absorption band of 

(C=O) amide at (1646-1681) cm-1, 

absorption band of the (C-Cl) group at 

(756-781) cm-1 which confirms the 

conversion to the final product, and the 

appearance of new band at (3420-3456) cm-

1 of (NH2) group and new absorption at 

(1630-1650) cm-1 of (C=N) group and the 

other absoribtions are listed in table (6). 

 

1H-NMR spectrum of compound 25 showed 

signal at 10.1ppm for (s,1H,OH), 9.3ppm 

for (s,2H,NH2), 8.6ppm for (s,1H,NH), 

7.3ppm for (m,4H,Ar-H), 4.5ppm 

(s,1H,CH thiazole ring)  
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