
Central Asian Journal of Medical and Natural Science 2026, 7(2), 397-401. https://cajmns.centralasianstudies.org/index.php/CAJMNS 
 

CENTRAL ASIAN JOURNAL OF 

MEDICAL AND NATURAL SCIENCES 
https://cajmns.centralasianstudies.org/index.php/CAJMNS 

Volume: 07 Issue: 02 | April 2026 ISSN: 2660-4159 
 

 

 

Article 

Study Of The Antibacterial Activity And Stability Towards 

Laser Irradiation Of New Oxazolidine Compounds Derived 

From Schiff Bases 

Asmaa Badr Saber 1, Rahma Abdel Hamid Hassan Ali2, Reem Salwan Noman3 

 

1,2 Tikrit university/college of education for pure science/ chemistry department 
3Department of Chemistry\College of Science\Tikrit University\ Tikrit/ Iraq 
* Correspondence: asmaa.b.sabr@tu.edu.iq 

Abstract: In this work, previously synthesized Schiff bases are reacted with glycolic acid using 

ethanol as a solvent to create heterocyclic pentacyclic rings formed from oxazolidines employing 

Schiff bases as nuclei. Spectroscopic measurements were used to verify the synthesized 

compounds' activity. Proton nuclear magnetic resonance, infrared spectroscopy, and quantitative 

elemental analysis (C.H.N.)—physical measures including melting point, color, and product 

percentage—are a few examples. Two antibiotic-resistant bacterial isolates—Gram-negative 

Escherichia coli (Gram-ve) and Gram-positive Staphylococcus aureus (Gram+ve)—were used to 

assess bioavailability, and the results were compared to controls. The antibiotic comparison 

reagent (control) was amoxicillin, and the results showed that it had good inhibitory activity 

against both types of bacteria used with high efficacy and selectivity. The laser activity of the 

generated compounds was assessed using a visible helium-neon laser. Before being physically 

exposed, each chemical was exposed to radiation for four distinct times (15, 30, 45, and 60 

seconds). The changes in the generated molecules are then recorded. 
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1. Introduction  

Compounds with ring structures that contain distinct atoms, such nitrogen, sulfur, 

or oxygen, are known as heterocyclic compounds. In nature, these substances are 

found in large quantities. They are used in a wide range of industries, including 

the medical and industrial sectors  [1]. A foreign atom is present in these 

compounds. Heterocyclic compounds are categorized based on the kind and 

quantity of atoms in the ring and can contain several heteroatoms. These systems 

are more stable than thiophenes and furans because they are stable in acids and at 

moderate temperatures [2]. Oxazolidines are heterocyclic compounds that include 

nitrogen and oxygen. When they have a carbonyl group at the -4 position, they are 

referred to as oxazolidine-4-ones. It is usually made by reacting the (C=N) group 

with glycolic acid hydrazones or Schiff bases [3]. 
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Compounds containing oxazolidines have biological activity. It is necessary because it 

includes nitrogen and oxygen atoms, and the carbonyl group has high efficiency against 

malignant disorders and antibacterial activities [4, 5]. Lasers: The two basic processes 

that are essential to laser function are absorption and emission [6]. It is well known that 

atoms, ions, and molecules may exist in particular states, each of which has an energy 

level. The ground state energy level is the energy level that is lower than this. It should 

be mentioned that an energy level's activity increases with distance from the ground 

state energy level [7]. The purpose of this work was to create new oxazolidine rings 

from produced Schiff bases and evaluate their antibacterial efficacy against 

Staphylococcus aureus and Escherichia coli. Testing these chemicals' stability in the 

presence of a helium-neon laser was another goal of the investigation. 

 

 

2.2. Preparation of Oxazolidine derivatives (Mh6-Mh10).[8] 

After dissolving the previously made Schiff base (0.001 mol) in 30 mL of 100% ethanol, 

it was combined with glycolic acid (0.002 mol, 0.12 mL) and anhydrous zinc chloride 

(0.004 g) in 20 mL of ethanol and stirred. Thin layer chromatography (TLC) methods 

were used to validate the reaction's completion after the mixture was held for six to 

seven hours. After cooling, the precipitate was filtered, cleaned with cold water, and 

recrystallized from dioxane. As shown in Table 1 

 

 
2.3. Biological activity study: Mueller-Hinton agar was prepared by dissolving it in one 

liter of distilled water, heating it and stirring it with a magnetic stirrer, and then 

autoclaving it at 121 °C and 1.5 bar of pressure to sterilize it. It was placed on a Petri 

plate, chilled to 50 °C, then frozen at room temperature after two hours. Two colonies of 

pure bacterial isolates of both Gram-positive and Gram-negative bacteria were 

transferred from the solid culture medium to test tubes containing five milliliters of 

distilled water using heat-sterilized holders [9–12]. The tubes were incubated at 30 °C. 

After 16–20 hours at (37 °C), the turbidity was decreased with a physiological solution 

until it neared standard values, resulting in a cell count of around 1.5×108 cells/ml. 

Several of the generated compounds were chemically dissolved using the solvent 

dimethyl sulfoxide (DMSO). Each solid derivative (0.1) g was dissolved in a medium 

 

 

     

Whit 73 245-243  C20H14Cl2N6O4 
 Mh6 

Dark Brown 70 231-233 C20H14N8O8 
 Mh7 

Light Orange 76 224-222  C22H20N6O4 
 Mh8 

Yellow 75 246-254  C20H14Br2N6O4 
 Mh9 

Light Yellow 71 250-248  C20H16N6O4 
 Mh10 
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(10 ml), and the drug concentrations were (0.1, 0.01, 0.001) mg/ml [13–16]. One milliliter 

was removed from the solution and nine milliliters of (DMSO) solvent were added in 

order to achieve a concentration of 0.1 mg/ml of (DMSO). One milliliter of the solution 

was removed, and nine milliliters of (DMSO) solvent were added to achieve a 

concentration of 0.01 mg/ml. to create a 0.001 mg/ml solution [17–20]. 

2.4. Evaluation of various chemicals' laser efficacy [21] 

A helium-neon laser (visible laser) was used to measure the laser activity of some of the 

prepared compounds (Mh6, Mh7, Mh8, Mh9, and Mh10) over four time intervals (15, 

30, 45, and 60) seconds. The distance between the beam source and the sample was 10 

cm, the power was 1 mW, and the wavelength was 808 nm. The measurements were 

taken at Tikrit University's College of Science. Following irradiation, physicists in the 

laser lab examined the created compounds' physical characteristics once again and 

recorded any changes. 

 

3. Results and discussions 

3.1. Characterization of Oxazolidine  derivatives (Mh6-Mh10) 

The FT-IR spectrum of the prepared compounds showed a band at (1643-1657) cm-1 

due to (C=O), a band at (1284-1293) cm-1 due to (C-O), a band at (1220-1229) cm-1 due 

to (C-N), two bands at (2941-2921) cm-1 and (2901-2879) cm-1 due to aliphatic (CH), and 

two bands at (1519-1575) cm-1 and (1456-1521) cm-1 due to aromatic (C=C)[22], as in 

Table 2 and Figures 1 and 2. 

 

 

The 1H-NMR spectrum of the resulting samples confirmed the consumption of the 

reaction by the deletion of the azimethine associated with Schiff bases. This analysis 

also revealed characteristic signals associated with (CH2) at (4.43-3.77) ppm in the 

synthesized ring. Additionally, a signal believed to be associated with (CH) at (6.32-

5.51) ppm was found, along with several signals consistently associated with benzene 

rings at (8.20-7.19) ppm [23], as shown in Figures 3-7. 

Table 3: 1H-NMR Spectral Values of the Compounds 

Comp. 

No. 

Chemical 

Shift (ppm) 
Group 

Mh6  

4.08 CH2 

5.51 CH 

7.36, 7.91 Ar-CH 

Mh7  

4.06 CH2 

6.13 CH 

7.44, 8.20 Ar-CH 

Mh8  

2.12 CH3 

4.01 CH2 

6.02 CH 

7.50, 8.06 Ar-CH 

Mh9  

4.43 CH2 

5.93 CH 

7.19-7.79 Ar-CH 

Mh10  

3.77 CH2 

6.32 CH 

7.36-8.02 Ar-CH 

Other 
(C=C) 

Arom 
 C=N (C=O) (C-N) (C-O) (C-H) Aliph. (C-H) Arom. R 

Comp. 

No. 

 (C-Cl) 756 1519,1456 1616 1643 1228 1288 2931,2901 3016  Mh6 

 (N-O)as. sy 1331 

Sym.1524 
1558,1486 1598 1657 1224 1286 2934,2883 3032  Mh7 

-- 1541,1479 1606 1648 1229 1284 2941,2897 3053  Mh8 

 (C-Br) 551 1575,1521 1600 1651 1222 1290 2939,2893 3010  Mh9 

-- 1568,1507 1610 1650 1220 1293 2921,2879 3023  Mh10 
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3.2. Measurement of Elemental Analysis (C.H.N.O.) 

To determine if the samples were formed more accurately, this analysis (C.H.N.O.) 

was used to see if they were proportionate or not. was performed, as shown in Table 

(4). It was found that the values of the synthesized samples were similar in both 

theoretical calculations and measurements, and this is considered clear evidence that 

the samples were seriously synthesized[24, 25]. 

Table (4): Findings from produced chemicals' elemental analysis (C.H.N.O.) 

Found Calculated 
Molecular Formula 

Comp 

No. O% N% H% C% O% N% H% C% 

13.43 17.65 2.87 50.56 13.52 17.76 2.98 50.76 C20H14Cl2N6O4 A 1 

9.86 10.04 1.53  24.75 9.93 10.15 1.46  24.86 C20H14N8O8 A 2 

14.65 19.35 4.52 61.23 14.80 19.43 4.66 61.10 C22H20N6O4 A 3 

11.21 14.81 2.43 42.64 11.38 14.95 2.51 42.73 C20H14Br2N6O4 A 4 

15.79 20.70 3.88 59.32 15.83 20.78 3.99 59.40 C20H16N6O4 A 5 

 

 
The results of the preparation samples showed a direct relationship between 

concentration and inhibition; the higher the concentration of the samples, the greater 

their activity against harmful microbes[26-28]. The study found that the compound 

[Mh9] at the highest concentration reached a diameter of 3.5 cm for the inhibition zone, 

the highest among the samples against Gram-negative bacteria. This may be due to 

the compound's ability to penetrate the Gram-negative cell membrane and also 

because it contains an electron-withdrawing bromine group, which increases the 

compound's activity [29-31]. Against Gram-positive bacteria, the compound [Mh7] 

was superior, although all the samples were effective against Gram-positive bacteria. 

The inhibition strength of this compound reached 3 cm, which is equal to that of the 

antibiotic. This is attributed to its content of electron-withdrawing chlorine [32-34]. It 

was noted that the samples containing halogenated groups had the highest activity, 

confirming that halogenated groups have good activity against microbes, qualifying 

them as promising future antibiotics. Furthermore, the compound [Mh7] maintained 

its activity at low concentrations compared to the antibiotic, indicating that it 

possesses sufficient energy to act as an antibiotic [35,36]. As in Table 5, Scheme 2 and 

3, and Figures 8 and 9. 

Table (5): The synthetic chemicals' antibacterial activity (inhibition zone in cm). 

 
  

0.001 0.01 0.1 0.001 0.01 0.1 

Mh6 0.8 1.2 1.9 1.5 2.8 2.8 

Mh7 1.5 2.1 2.7 0.4 2.7 3 

Mh8 0.9 1.8 1.5 0.6 2 2.5 

Mh9 0.8 1.6 3.5 1 1.5 2.4 

Mh10 1 1.7 2.4 0.8 2.1 2.3 

Amoxicillin 2.1 3.4 4.5 1.4 2.2 3 

 

3.4. Findings from assessing certain produced chemicals' laser activity  

 

In this investigation, several of the produced compounds (Mh6, Mh7, Mh8, Mh9, and 

Mh10) were exposed to a laser device (He-Ne) for varying durations (15, 30, 45, and 

60) in order to determine the laser efficacy. The physical properties (color and melting 

point) were then examined in the same way as described in Section 2.4 Practical Part, 

without any changes between each compound again. It was noticed what transpired 

in the created compounds. It can be observed that the samples retained high stability 

when exposed for less than a minute, and their physical properties did not change. 

However, when exposed to radiation for a full minute, the situation changed; the 

bonds of their molecules broke, resulting in a clear change in color and degree of 

transparency. These alterations may come from. As seen in Table (6), long-term 

continuous exposure (60 seconds) to high energy (laser) breaks some of the 

compound's bonds and may result in the production of new compounds [37,38]. 
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Table (6): The impact of laser beams on some produced compounds (Mh6-Mh10) 

60 S 45 S 30 S 15 S  

M.P 

(0C) 
Color 

M.P 

(0C) 
Color 

M.P 

(0C) 
Color 

M.P 

(0C) 
Color Comp No. 

226-228 Light Yellow 245-243  Whit 245-243  Whit 245-243  Whit Mh6 

214-216 Brown 231-233 Dark Brown 231-233 Dark Brown 231-233 Dark Brown Mh7 

201-203 Orange 224-222  Light Orange 224-222  Light Orange 224-222  Light Orange Mh8 

243-245 Light Yellow 246-254  Yellow 246-254  Yellow 246-254  Yellow Mh9 

228-230 Dark Yellow 250-248  Light Yellow 250-248  Light Yellow 250-248  Light Yellow Mh10 

 

 
Figure (1): FT-IR spectra of the chemical (Mh6). 

 
Figure (2): FT-IR spectra of the chemical (Mh9). 
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Scheme (2): (Mh6-Mh10) inhibitory efficacy against Staph. aureus 

 
Scheme (3): (Mh6-Mh10) inhibitory efficacy against E. coli 

 
Figure 8: Efficacy of Mh6 and Mh7 against Staph.aureus bacteria. 
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 Figure 9: Efficacy of Mh8 and Mh9 against E.Coli bacteria. 

4. Conclusions: Five-membered rings created from oxazolidine are always produced 

when the (C=N) group in Schiff bases or hydrazones reacts with glycolic acid. 

Proton NMR and infrared spectra of the synthesized compounds demonstrated 

exceptional purity. Additionally, they demonstrated strong bactericidal action 

against two different kinds of bacteria, with compound Mh6 exhibiting the greatest 

activity against positive bacteria at an inhibition rate of 2.8 cm. Compound Mh9, 

on the other hand, demonstrated the greatest effectiveness against pathogenic 

bacteria with an inhibition rate of 3.5 cm. The inhibition rate of the medication 

amoxicillin utilized in the study is comparable to these rates. Additionally, we find 

that the chemicals' efficacy against these bacteria rises with concentration, peaking 

at 0.1. Additionally, the synthesized compounds demonstrated excellent stability 

against helium-neon laser beams for durations ranging from 1 to 45 seconds. They 

are regarded as stable under typical laboratory settings, which implies that they do 

not break down or alter their composition under typical circumstances, even if they 

changed within 60 seconds. 
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