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 In this paper, a series of new compounds were synthesized, yielding four 

compounds including two schiff bases. This compounds were synthesized 

from hetero cyclic isatin with 5-Amino-1,3,4-thiadiazole-2-thiol (I1-I4). 

Condensation of I2 compound with aromatic aldehydes such as 4-nitro 

benzaldehyde and 4-hydroxy benzaldehyde yielded schiff bases (I3 and I4). 

These compounds were characterize by FT-IR, 1H-NMR, and 13C-NMR. 

The physical properties were assessed. Biological activity of all of the 

synthesis compounds were investigated. 
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1. INTRODUCTION 

Schiff bases are the products of the condensation of aromatic or aliphatic aldehydes or ketones with aromatic 

or aliphatic amines, resulting in carbon-nitrogen double bonds >C=N [1]. These compounds have been 

approved for use in the field of chemistry due to the presence of a lone pair of electrons on the nitrogen atom 

and the general electron offering character of the double bond [2]. Schiff bases are important class of 

compounds in medical and pharmaceutical fields, and have been shown to display broad biological activities, 

including antifungal [3], antibacterial [4], anti-inflammatory [5], anticancer [6] antimicrobial [7], 

Antioxidants [8]. They are also used as corrosion inhibitors, dyes, and catalysts [9]. 

 

The production of a schiff base from ketones or an aldehydes is a reversible reaction that is usually catalyzed 

by an acid or a base, or by heat [10], and it is preferable to synthesizes it at a moderate pH [11]. 

 

as shown in figure [1] 

 
Figure -1- formation of Schiff base with carbinolamine intermediate. 

 

Recently schiff bases were uses as an effective UV photostabilizer for polymers like poly (vinyl chloride) and 
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poly styrene. These Schiff bases acted as UV absorbers and stabilizers and its resistance to photo degradation 

[12- 16]. 

 

2. Experimental part 

 

2.1 Materials 

All chemicals and solvents used during synthesis compounds were obtained from a numeral of different 

companies such as Merck, BDH, Fulka and Sigma Aldrich. 

 

2.2 characterization 

Melting points were measured using thermal microscope (Kofler-method). Stuart SMP 10, Bio cote, uk. 

Diyala University, College of Science. 

FT-IR spectra was recorded using PERKIN ELMER SPEACTUM-65, JASCO, Infrared spectrophotometer, 

within the range [4000-400] using KBr Disc, Diyala University, College of Science. 

 

¹H-NMR spectra were recorded on a Fourier transform spectrometry, company a bruker spectrophotometer 

model ultra-shield at 300.13 MHz in DMSO-d6 and CDCl3 as solvents with TMS as internal standard, Al-

Albyt University-Jordan. 

 

2.3 Synthesis Methods [17], [18] 

Synthesis of 3-((5-mercapto-1,3,4-thiadiazol-2-yl)imino)indolin-2-one (I1) 

Isatin 0.01 mole (1.4713gm) dissolved in 100 ml aqueous sodium bicarbonate solution (0.01 mole, 0.84 gm). 

5-Amino-1,3,4-thiadiazole-2-thiol 0.01 mole (1.332 gm) dissolved in 50 ml water, the two solution were 

mixed and refluxed for (20 hr) at (90 ºC). After cooling at room temperature the yellow precipitate was 

filtrated and washed with water then dried in oven, yielding 37%, mp 254-256 ºC. 

 

Synthesis of 3-((5-hydrazinyl-1,3,4-thiadiazol-2-yl)imino)indolin-2-one (I2)  

0.001 mole (0.262 gm) of I1 compound dissolved in (10 ml) ethanol absolute, then added 0.002 mole (0.1 

ml) hydrazine hydrate. The reaction was monitored using ethyl acetate paper to indicate H2S gas release after 

a 10-hour reflux period. The solvent was evaporated after the reaction was completed, and the precipitate was 

collected, yielding 90%, m.p. 165-168 ºC.  

 

Synthesis of schiff base I3 and I4 compounds:- 

A mixture 0.001 mole of benzaldehyde derivatives (4-nitro Benzaldehyde and 4-hydroxy benzaldehyde) 

dissolved in 10 ml ethanol absolute, then add 0.001 mole (0.262 gm) of (I2) compound with 4-5 drops glacial 

acetic acid, the reaction mixture was refluxed for 5 hr in water bath, the progress of the reaction is monitored 

by TLC using (hexane: ethyl acetate 3:1), after which the solution was cooled to room temperature and the 

colored precipitate was filtered and washed with water. Scheme (1) depicts the general reactions of prepared 

compounds, while table (1) lists all physical properties. 

 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4783 
 

 
Scheme -1- synthesis of derivatives (I1-I4) 

 

Table -1- physical properties of compounds I1-I4 

Comp. 

NO 

Molecular formula 

 

%Yield Melting 

point ºC 

color Recrystallization 

Solvent 

 

I 1 

 

C10H6N4OS2 

262 g/mole 

 

37 

 

254-256 

 

yellow 

 

Ethanol 

 

I 2 

 

C10H8N6OS 

260 g/mole 

 

 

90 

 

165-168 

 

yellow 

 

Ethanol 

 

I 3 

 

C17H11N7O3S 

393 g/mole 

 

 

83 

 

207-209 

 

Yellow-

Orange 

 

Ethanol 

 

I 4 

 

C17H12N6O2S 

364 g/mole 

 

63 

 

120-122 

 

Light 

yellow 

 

Ethanol 
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Biological activity of synthesis compounds: 

By using the agar diffusion method, the biological activity of new synthesis compounds was determined using 

gentamicin as a standard. The compounds were tested and the plates were incubated at 37 ºC for 24 hours, 

with the inhibition zone measured in (mm). Biological activity of the compounds was tested against various 

bacterial strains (Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli, Klebsiella SP.) as 

well as fungi (Candida albicans) [19]. Inhibition zones caused by these compounds were determined and 

listed in table (2). 

 

Table (2) Biological activity for new compounds with gentamicin as standard 

Compound 
symbol 

Inhibition zone diameter in (mm) for compounds 

 Gram positive Gram negative Fungi 

Staphylococcus 
aureus 

Staphylococcus 
epidermidis 

Escherichia 
coli 

Klebsiella 
sp. 

Candida 
albicans 

I1 - - 11 13 - 

I2 52 35 17 19 23 

I3 25 25 13 13 18 

I4 23 23 16 16 21 

Gentamicin 36 35 35 42 34 
 

3. Results and Discussion [20], [21] 

The FT-IR spectrum of compound (I1) showed absorption band at (1636 cm-1) due to (C=O) amide for isatin. 

Absorption band at (3257cm-1) related to N-H Secondary, band at (2704 cm-1) attributed to (S-H) stretching, 

and band at (1504 - 1506 cm-1) due to (C=C) aromatic 

 

The FT-IR spectrum of compound (I2) showed absorption band at (1649 cm-1) due to (C=O) amide. Sharp 

bands at (3333-3235 cm-1) attributed to NH2, band at (3136 cm-1) related to CH aromatic. The 1H-NMR 

spectrum of compound (I2) figure (4) showed the chemical shifts (DMSO-d6): 5.2 ppm (Singlet, 2H, NH2), 

5.9 ppm (Singlet, 1H, NH), 7-7.5 ppm (Multiplet, 4H, Ar-H), 8.3 ppm (Singlet, 1H, N-H isatin). 

 

The FT-IR spectrum of compound (I3) figure (2) showed absorption band at (1645 cm-1) due to (C=O) amide. 

Band at (1595 cm-1) due to (CH=N-) Schiff base, Absorption band at (3266 cm-1) related to N-H Secondary, 

sharp band at (1344 cm-1) attributed to (NO2) stretching, and band at (1518 cm-1) due to (C=C) aromatic. The 
1H-NMR spectrum of compound (I3) showed the signals (DMSO-d6): 7.07 ppm (Singlet, 1H, NH), 7.87-8.63 

ppm (Multiplet, 8H, 2Ar-H), 8.8 ppm (Singlet, 1H, N=CH), 11.1 ppm (Singlet, 1H, N-H isatin). 

 

The FT-IR spectrum of compound (I4) figure (3) showed absorption band at (1644 cm-1) due to (C=O) Amide. 

Band at (1605 cm-1) due to (CH=N-) Schiff base, Absorption band at (3262 cm-1) related to N-H Secondary, 

and bands at (1511-1564 cm-1) due to (C=C) aromatic. The 1H-NMR spectrum of compound (I4) figure (5) 

showed the chemical shift (DMSO-d6): 5.2 ppm (Singlet, 1H, OH), 5.99 ppm (Singlet, 1H, NH), 6.9-8 ppm 

(Multiplet, 8H, 2Ar-H), 8.58 ppm (Singlet, 1H, N=CH), 11.2 ppm (Singlet, 1H, NH isatin). 13C-NMR Spectra 

of I4 compound figure (6) exhibited these signals (DMSO-D6, PPM) 180.8(C15), 177(C14), 161.5(C4), 

160.4(C25), 152.1(C2), 150.9(C19), 142(C11), 115.3-140.4  (Carbon for aromatic rings). The FT-IR for other 

bands of the compounds are given in table (3) 
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Table (3) FT-IR absorptions of synthesis compounds I1-I4 

Comp 

No. 

υ(C=O) 
cm-1 

υ(N-H) 

cm-1 

Secondary 

υ(CH=N-) 

cm-1 

Shiff Base 

υ (C=C) 

cm-1 

Aromatic 

υ (C-H) 

cm-1 

Aromatic 

υ other bands 

cm-1 

I 1 1636 3257 - 4051-4051 3061 2704 
S-H 

I 2 1649 - - 1552 3136 3503-3333 

N-H Primary, 

1610 
NH bending 

I 3 1645 3266 1595 1518-1557 3115 1610 

NH bending, 
1344 NO2 Sharp 

I 4 1644 3262 1605 1511-1564 3134 - 

 

 
Figure -2- FT-IR spectrum of I3 compound 
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Figure -3- FT-IR spectrum of I4 compound 

 

 
Figure -4- 1H-NMR spectrum of I2 compound 
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Figure -5- 1H-NMR spectrum of I4 compound 

 

 
Figure -6- 13C-NMR spectrum of I4 compound 
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Figure -7- Agar diffusion of synthesis compounds 

 

The results from table (2) show that (I2) compound has a higher biological activity from other compounds, 

while compound (I1) had lower biological activity than the other compounds, it had no biological activity 

against (gram +ve) bacteria but did have any activity against (gram -ve) bacteria. All of the compounds have 

less biological activity than gentamicin. These compounds have been shown to be more effective against 

(gram +ve) than (gram –ve) bacteria. 

 

4. Conclusion 

Four new compounds were synthesized and characterized using various spectroscopic methods (FT-IR, 1H-

NMR, 13C-NMR). Physical properties revealed that they have a high melting point, which results in a longer 

expiration date. These compounds yielded schiff bases (I3 and I4) which can be uses in the future for 

photostabilization of polymers or antibacterial. all of the new synthesis compounds showed good to moderate 

activity against bacteria (Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli, Klebsiella 

SP.) and fungi such as (Candida albicans). Except I1 compound, which showed biological activity against 

gram positive bacteria and did not show any activity against gram negative bacteria and fungi. 
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