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Abstract---The Schiff bases (A1- A5) were produced from the reaction 
of the 5-aminosalicylic acid with a variety of aldehydes by microwave 
method. Schiff bases were reacted with thioglycolic acid to obtain 
thiazolidine-4-one compounds (A6 ² A10). Imidazolidine-4-one 
compounds (A11 - A15) were prepared from the prepared Schiff bases 
with the amino acid (alanine). Spectroscopic methods were used to 
diagnose the produced compounds (IR, 1H-NMR). The biological 
activity against two types of bacteria Proteus mirabilis ²GVe and 
Enterococcus faecalis +GVe have tested and compared with the 
Mesalazine drug. The results proved that some of the prepared 
compounds are effective against these bacteria at different 

concentrations of 5 mg/ml, 10 mg/ml, and 15 mg/ml. 
 
Keywords---Mesalazine, thiazolidine-4-one, imidazolidine-4-one, 
antibacterial.  

 
 
Introduction  

 
Azomethine group (CH=N-), named was Schiff base, who first prepared it In (1864) 
a simple intensification reaction of aldehydes or ketones with primary amines 
[1].Schiff base derived from condensation of aldehydes with amines are known as 
aldiamines, while compounds derived from ketone intensification with primary 
amines known as ketamine [2,3]� It's have important biological effects as they are 
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anti-bacterial, fungi and viruses, especially viral hepatitis in rats, and they are 
anti-cancer and herbicide [�]. Thiazolidinedones are one of the heterocyclic 
compounds that contain sulfur and nitrogen, and when they contain a carbonyl 
group in the 4-site called thiazolidine-4-on, these systems appear more stable 

than thiophene, as they are stable towards acid at moderate temperatures [�]. 
Thiazolidine-4-ones also have extensive biological activities, anti-bacterial, anti-
cancer and anti-inflammatory HIV-inhibitors [�]. Thiazolidines are a key 
breakthrough in diabetes treatment because they increase insulin sensitivity [�]. 
6R� LW� LV� DOVR� FDOOHG� �LQVXOLQ� VHQVRUV�� ZKHQ� 33$5� Ä� LV activated by binding to 
thiazolidin, its receptor where it is left in DNA to activate a number of specific 
genes that eventually boost the target tissue of allergies [8]. 
 
The imidazolidine-4-one is a five-atom imidazole derivative of a five-aromatic 
molecule consisting of two cyclic nitrogens, one of which is in position 1, one of 
the nitrogens behaves like a pyrrole type nitrogen and the other two exhibit a 
close similarity to nitrogen  [�]. Imidazolidine-4-one is a class of medicinal drugs 
that act on adrenaline receptors and/or imidazolidine-4-RQH�>��@��)RU�H[DPSOH��Â�
2 agonists are useful for treating high blood pressure, glaucoma, opium and 
alcohol withdrawal, muscle spasm and behavior disorders. They are also used as 

anxiety, calming and antibacterial agents, while potential therapeutic applications 
of anti- Â� �� LQFOXGH� GHSUHVVLRQ�� 5HLQRGLV� GLVHDVH� DQG� W\SH� II diabetes [11-13]. 
Compounds that possess DJJUHVVLYH� DFWLYLW\� LQ� Â� �-adrenoceptors may protect 
against abnormal heartbeat and stress incontinence. On the other hand, 
DQWLELRWLFV� Â�� DUH� HIIHFWLYH� DJHQWV� LQ� PDQDJLQJ� DUWHULDO� K\SHUWHQVLRQ�� 7KH�
EORFNDGH�RI�Â��-adrenocepator has also been shown to reduce the development of 
benign hyperprostate [14.15]. 
 
Practical part 
"Experimental Materials and Physical Measurements" 
 
All chemicals applied in our study can be obtained from Fluka. Sigma Aldrich]; 
Melting points were determined by the electrical thermal capillary system. The 
replication of the reaction was monitored by the color of the thin layer (TLC) using 
Merck silica plates and a mobile phase combination of toluene and ethanol (3:2). 

IR, - spectra it was received use ATR technicality Shimadzu,8400S, fourier 
transform IR, - copy ( SHIMADZU ) in the range ( 400 ² 4000 )cm-1. The "1H-NMR 
spectra were obtained on a Bruker, model ultra-shield" 400MHz in the 
laboratories of the College of Education for Pure Sciences at the University of 
Basra. Using tetra methyl silane "( TMS ) as internal reference and DMSO-d6 as 
solvent". 
 
Synthesis of prepared compounds 
1- Synthesis of bases Schiff derivatives (A1-A5).  
In a round flask, (0.5gm, 0.003mol) of 5-aminosalicylic acid was dissolved in 25 
ml absolute methanol and stirring for 5 minutes at room temperature. With 
continuous stirring for several minutes, the solution was added (0.003mol) of 
various aldehydes. The reaction mixture was refluxed in the microwave for 5-8 
minutes (425watt) after adding a few drops of glacial acetic acid. TLC confirmed 
the completion of reaction (ethanol: Toluene 2:3 v/v). After confirming the end of 
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the reaction, the reaction mix cooled at room temperature and the reaction mix 
was poured on cold water, and crystals were obtained.  
 

 
Figure 1: equation for the synthesis of Schiff bases (A1-A5) 

 
Table 1 

Some physical properties of the synthesized compounds (A1-A5) 
 

fR Yield 
%�

M.P 0C Color Molecular 
Weight�

Molecular 
Formula 

Comp.
No.�

���� 78�247-248 Dark 
yellow 

286.24 C14H10N2O5 1A�

���� 93 221-222 
 

Dark 
yellow�

241.7 C14H10NO3 2A 

0.40 96 225-22� Yellow 275.69 C14H10NO3Cl 3A 

0.54 95 220-221 Yellow 320.14 C14H10NO3Br  4A�

0.61 83 210-212 

 

Yellow 271.27�C15H13NO4  5A�

 
 
2- Synthesis of thiazolidine-4-one compounds (A6-A10). 
(0.0001mol) of the prepared Schiff bases (A1-A5) were dissolved in  25 ml of  
ethanol with continuous move, (0.0002 mol, 0.07 ml) of  addition thioglycolic acid 
Then add anhydrous zinc chloride, the mixture was refluxed in the microwave for 
5-8 minutes (425watt). The completion of the interaction was confirmed by TLC 
(ethanol: Toluene 2:3 v/v). The reaction mix was cooled and the product was 
deposited. It is filtered and washed with water and dried to give the pure product. 
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 Figure 2: equation for the synthesis of thiazolidine-4-one compounds (A6-A10).  
 

Table 2 
physical characteristics of our synthesized compounds (A6-A10) 

 

fR�Yield 
%�

M.P 0C Color Molecular 
Weight�

Molecular 
Formula 

Comp.
No.�

���� 78�285-286 Dark 
yellow 

314.05 C15H10N2O6 6A�

���� 93�297-298 
 

Yellow�285.26 C15H10NO5 7A 

0.83 96 291-293 Dark 

yellow 

303.70 C15H10NO4Cl 8A 

0.84 95 298-299 Yellow 348.15 C15H10NO4Br  9A�

0.79 83 262-263 
 

Yellow 299.28�C16H13NO5  10A�

 
3- Synthesis of imidazolidine-4-one compounds (A11-A15).  

(0.0001mol) of the produced Schiff bases (A1-A5) were dissolved in 25 ml of 100% 
ethanol with stirring, followed by the addition of (0.0001 mol) of the amino acid 
(alanine), and then anhydrous zinc chloride. For 5-8 minutes, the mixture was 
heated in the microwave (425watt). TLC (ethanol: Toluene 2:3 v/v) confirmed that 
the reaction was complete. The reaction mix was cooled and the product was 
deposited. It is filtered and washed with water and dried to give the pure product.  
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 Figure 3: equation for the synthesis of compounds (A��-A1�). 
�

Table (3) 
)15A-11(A one-4-imidazolidineof  synthesisthe physical properties of   

�

fR Yield 
%�

M.P.0C 
�

Color 
 

Molecular 
Weight�

Molecular 
Formula 

Comp. 
No.�

0.85 67 234-235 Brown 417.39 C18H15N3O7S 
 

11A 

0.81 56 240-241 Orange 388.39 C18H16N2O6S 
 

12A 

0.78 57 258-259 Dark 
brown 

406.84 C18H15ClN2O5S 
 

13A 

0.73 74 262-263 Light 
green 

451.29 C18H15BrN2O5S 
 

14A 

0.69 79 290-291  402.42 C19H18N2O6S 
 

15A�

 �
Results and discussion  
 
The IR spectrum:  
The IR spectrum of the prepared Schiff base [A1-A5] Note that the strong bond 
resumes at (1623-1678)cm-1 belongs to the ( C = N ) azomithin group. In addition 
to absorption packages appear when the extent (3008-3097) cm-1 it belongs to the 
stretching of the aromatic (C-H) bond. Two bands appear at the extent (2915- 
2995) and (2933-2812) cm-1 belongs to the stretching of the aliphatic (C-H) bond. 
Two absorption packages appear in range (1504-1599) cm-1 and (1560-1461) cm-1 
belongs to the expansion of the aromatic bond (C = C) [�6,�8]. See Table 4. 
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Table 4 
FT-IR spectral data for compounds (A1-A5) 

 

FT-IR (KBr) cm-1  

Others 
Q (C=C� 
Arom. 

Q (C=N) Q (C=O) 
Q(C-H) 
Aliph. 

Q(C-H) 
Arom. 

R 
Comp. 

No. 

---- 
��84 

�511 
��30 ��90 

��54 

�910 
��20 H A1 

Q (N=O) 
1557-1359 

��73 

�512 
��26 ��87 

��63 

�924 
��11 4-NO2 A2 

Q (C-Cl) 

759 

 

��72 

��00 
��44 ��93 

��15 

��57 
��67 4-Cl A3 

Q (C-Br) 
662 

��31 

�496 
��32 ��77 

���� 

���� 
��66 4-Br A4 

Q (C-O) 

1161 

1597 
1519 

1665 1695 
2917 
2888 

3018 4-OCH3 A5 

 
(7.00-7.91 ppm) belong to aromatic ring protons, plus a signal at (8.61 ppm) 
belonging to proton (N = CH) of azomithin. Signal at (9.88 ppm) belonging to 
alcohol proton (OH), signal at (11.17 ppm) belonging to acid proton (OH) [19-22]. 
See Figure 4. 

�

�

�

�

�

�

�

�
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�

Figure 4: NMR-H1 Spectrum for compound (A5) 
 

The IR of the compounds [A�-A��] Note that the strong bond resumes at (1249-
1257) cm-1 belongs to (C-N). plus, two absorption packages appear when the 
extent (3013-3078) cm-1 it belongs to the stretching of the aromatic (C-H) bond. 
Two packages appear in range (2920-2986) and (2845-2931) cm-1 belonging to 
the extension of the Aliphatic Association (C-H). Appearance Two absorption 
bundles in range (1574-1593) cm-1 and (1505-1559) cm-1 belonging to aromatic 

bond expansion (C = C) [16,18]. See Table 5.  
 

Table 5 
FT-IR spectral data of thiazolidine-4-one derivatives (A6-A10) 

 

FT-IR (KBr) cm-1 
Comp. 

No. Others 
Q 

(C-N� 
Q (C=C� 
Arom. 

Q (C=O) 
Q(C-H) 
Aliph. 

Q(C-H) 
Arom. 

R 

---- 1257 
1574 
1552 

��92 
2924 
2845 

3020 H A6 

Q (N=O) 
1559-1356 

1245 
1581 
1505 

��81 
2964 
2851 

3028 4-NO2 A7 

Q (C-Cl) 
750 

��50 
��89 

��06 
��87 

��20 

��68 
��13 4-Cl A8 

Q (C-Br) 
665 

1256 
��93 

��59 
��73 

��39 

��56 
3061 4-Br A9 

Q (C-O) 
1169 

1249 
��82 

��12 
1683 

��86 

�931 
��78 4-OCH3 A10 

 

1H-NMR of the compound (A10) it showed a signal at (3.34ppm) belonging to 
group protons (CH3), and signal at (3.50 ppm) belonging to to the protons of the 

(CH2). plus, the signal at (2.51ppm) belonging to the solvent (DMSO-d6). The 
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signal at (6.48ppm) is belonging to the (C-H) protons and the multiple signals at 
(6.69-7.45ppm) are belong to aromatic ring protons. a signal at (9.91 ppm) 
belonging to the alcoholic (OH) proton, plus, the appearancee of a single signal at 
(11.22 ppm), is belonging to the acidic proton (OH) [19-22]. See figure 5 

 
 

 
Figure 5: 1H-NMR Spectrum for compound (A10) 

 
In the IR of compounds [A11-A15], Note that the strong bond resumes at (1244-
1257) cm-1 belong to group (C-N). plus, absorption bands appeared in the range 
(3017-3078) cm-1 he stretching of the aromatic (C-H) bond. Two bands appear in 
the extent (2910- 2987) and (2844-2955) cm-1 belonging to the extension of the 
Aliphatic Association (C-H). Appearance of two absorption bands at the range 
(1564-1596) cm-1 and (1503-1569) cm-1 belong to the stretching of the aromatic 
(C=C) bond [16-18]. See Table 6. 
 

Table 6 
FT-IR spectral data for compounds (A11-A15) 

 

FT-IR (KBr) cm-1 
Comp. 

No. Others 
Q 

(C-N� 
Q (C=C� 
Arom. 

Q (C=O) 
Q(C-H) 
Aliph. 

Q(C-H) 
Arom. 

R 

---- 1257 
1571 
1569 

��93 
2910 
2844 

3017 H A11 

Q (N=O) 
1559-1354 

1244 
1564 
1503 

��81 
2964 
2847 

3028 4-NO2 A12 

Q (C-Cl) 
750 

���9 
��96 

��07 
��89 

��19 

��52 
��19 4-Cl A13 

Q (C-Br) 1253 ��82 ��74 ��26 ��39 4-Br A14 
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665 ��55 ��69 

Q (C-O) 
1169 

1248 
��72 

��08 
1688 

��87 

�955 
��78 

4-
OCH3 

A15 

 

1H-NMR of compound (A14) it showed a signal at (1.14-1.23ppm) belonging to 
group protons (CH3), a signal at (2.51ppm) belonging to the solvent (DMSO-d6). 
plus, the signal at (3.10-3.22ppm) is attributed to the proton (CH) adjacent to the 
methyl group. In addition, the signal indicates at (5.96 ppm) belonging to the 
proton (N-CH), and the appearance of multiple signals at (6.66-7.88 ppm) 
belonging to the aromatic ring protons. A signal at (8.67 ppm) belongs to protons 
(NH) of the imidazolidin ring, and a signal at (9.31 ppm) belongs to the alcohol 

proton (OH). In addition to the appearance of a signal at (10.67 ppm) belonging to 
proton acidity (OH) [19-22].  See figure 6. 
 
 

 
Figure 6: 1H-NMR Spectrum for compound (A14) 

 
Test the inhibitory activity of some prepared compounds [22,23]  
 
The biological activity of some prepared compounds (A4, A5, A6, A9, A13) was 
evaluated on two types of bacterial isolates GVe+ Enterococcus faecalis and GVe- 
Proteus mirabilis. The results showed inhibitory activity of these compounds 
against bacteria and the results were compared with the stander mesalazine. The 

results indicated that some For manufactured compounds had ability to inhibit 
bacteria using different concentrations of compounds (5mg/ml), (10mg/ml), and 
(15mg/ml).  Compared to a standard antibiotic for bacteria.  See Table 7 
 
 
 
 
 

 



         

 

12454 

Table 7:  
Anti-bacterial activity data from some prepared compounds measured in 

millimetrs 
 

Comp. 
No. 

Proteus mirabilis -GVe Enterococcus faecalis +GVe 

5 
mg/m

l 

10 
mg/ml 

15 
mg/ml 

5 
mg/ml 

10 
mg/ml 

15 
mg/ml 

A4 8 10 12 0 8 10 

A5 13 14 15 15 18 20 

A6 12 13 14 0 0 10 

A13 0 0 13 0 0 0 

Mesala
zine 

 14   0  

 
 The following pictures show the inhibition areas of the prepared compounds 
against two types of bacteria used . See Figure 8 , 9 

 

  
 Figure 8: Diameter of inhibition area (mm) on Proteus mirabilis GIVe ² 
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Figure 9: Diameter of inhibition area (mm) on Enterococcus faecalis GIVe +. 
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