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Abstract:  

This study included the preparation of chaff bases using terephthaldehyde as a nucleus, reacting them with 

amine substitutes, and then reacting the resulting compounds with succinic anhydride in the presence of dry 

benzene as a solvent to obtain a heptad ring derived from oxazepane, whose biological effectiveness was 

tested against two types of gram-positive and gram-negative bacteria. The structures were validated using 

physical measurements. From the melting point, color change, and product percentage spectroscopic 

analyses, including proton nuclear magnetic resonance and infrared spectroscopy, were employed. 
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Introduction 

 

 
Oxazepane compounds have broad biological and medical importance, and therefore their chemical substitutes 

for nitrogen-containing heterogeneous organic compounds have a very wide range of medical uses, including 

heterogeneous polymers with anticancer activity [3]. Bacteria [4]. Schiff bases are organic substances containing 

an azomethine group (CH=N-), named after the scientist Schiff who created them in 1864 using a direct 

condensation reaction between primary amines and aldehydes or ketones [5]. The names of these bases are 

determined by aldehydes and ketones and contain the amines made from them. There are several names for 

Schiff bases, including imines, azomethines, and analytes [6]. The truth is that these compounds contain active 

groups, most of which are of medical importance and biological effectiveness[7], as they have proven anti-

cancer activity[8,9], anti-microbial activity[10,11], anti-bacterial activity[12], antioxidant [ 13,14], antimalarial 

[15,16], 

2. Materials and Methods:  

2.1.Chemicals used: Chemicals prepared from Aldrich, BDH Thomas, Fluka, and Merck, were used. 
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2. Devices used: Melting points were measured with a thermoelectric melter 9300. KBr disk at 400–4000 cm-1 

scale, Shimadzu FT-IR 8400S spectrophotometer; Bruker equipment running at 400 MHz for 1H-NMR and 

13C-NMR spectra. Fluka silica gel plates, with a thickness of 0.2 mm, were used in thin-layer chromatography 

(TLC). UV light achieved visibility after fluorescent silica gel G activated the plates. 

2.3. Preparation of Schiff base derivatives (H1-H5).[17] 

20 ml of ethanol and terephthaldehyde (0.003 mol) were combined in a 100 ml round flask, and the mixture was 

stirred before a few drops of glacial acetic acid were added., and finally the substituted aromatic amine 

derivatives (0.006 mole). After six hours of heating, the mixture was cooled and filtered. The TLC method was 

used to verify the completion of the reaction, recrystallization with ethanol, and drying, as indicated in Table 1. 

2.3. Preparation of Oxazepane derivatives (H6-H10).[18] 

In a 100 ml round flask, dissolve 0.001 mol of the produced Schiff bases in 20 ml of dry benzene, and then add 

0.002 mol of succinic anhydride drops. After eight hours of heating, the mixture is cooled, filtered, and dried. 

As indicated in Table 1, the crystallization is recrystallized with ethanol, and the reaction's completeness is 

verified using (TLC) technology. 

.2.4. Biological activity study  

Gram-positive Gram-negative and Staphylococcus aureus bacteria The two pathogenic bacterial species used in 

this study were Escherichia coli. Both the College of Pure Science Education and the Department of Life 

Sciences employ Molter Hinton agar as a bacterial growth medium. Chemical solutions of H6, H8, H9, and H10 

were prepared using dimethyl sulfoxide (DMSO) at concentrations of (0.01, 0.001, 0.0001) mg/mL. This process 

determines and monitors the minimum inhibitory concentration (MIC) [19, 20]. The diffusion technique was 

employed to determine the susceptibility of the bacterial isolates used in the experiment, and Mueller-Hinton 

agar was used as the nutritional medium. Once the culture medium is ready, it is sterilized, distributed among 

plates, and given time to solidify. Next, make four small holes in each panel. They were then incubated at 37°C 

for a full day. Derivatives used. They are clarifying the sensitivity of the derivatives used. As the diameter 

increases, these derivatives depend on the damping diameter of the plate surrounding the hole used. When the 

chemical produced shows an inhibitory effect, its biological activity increases, and this can be compared to the 

inhibitory diameter of an antibiotic. [21, 22]. 

3. Results and discussions 

As shown in Scheme 1, Schiff bases are prepared by reacting terephthalate with two amine derivatives in the 

presence of ethanol as a solvent and then reacting them with Succinic anhydride to obtain a seven-ring called 

Oxazepane in the presence of dioxane as a solvent. 
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The (C=N) bond was identified as the source of an absorption band in the region of (1629-1599) cm-1 in the FT-

IR spectra. It also showed a band belonging to the aromatic (CH) bond in the range (3020-3058) cm-1, Moreover, 

the olefinic (CH) bond was identified as having a band in the region (3109-3197) cm-1, two bands in the range 

of (1553-1521) cm-1 and (1440-1485) cm-1[23], in addition to as in Table 2 and Figure 1.2 

Compound H1's 1H-NMR analysis revealed two single signals at positions (7.30–79.91) ppm, which were 

identified as the protons of the aromatic ring., and it had a single signal at 8.77 ppm, which was identified as 

belonging to the proton group (N=CH). As well as a sign of solvent (d6-dmso) at (2.51) ppm. As in Figure 3 

 
It was discovered that a stretch band occurred in the region of (1689–1703) cm-1, which is associated with the 

ester carbonyl group when examining the FT-IR spectra of oxazepane derivatives. A band in the range (1645-

1664) cm-1 belongs to the amide carbonyl bond. There are two bands in the range (2945-2982) cm-1 and (2891-

2933) cm-1, which belong to the aliphatic (CH) bond, in addition to a band belonging to the aromatic (CH) 

stretch in the range. (3031-3071) cm-1[24], as shown in Table 2 and Figure 4.5 

The 1H-NMR spectrum of compound H  .6 showed two binary signals in the range (3.04-3.66) ppm, belonging 

to the protons of the (CH2) group of the oxazepane ring. The signal at location (6.79) ppm is due to the proton 

of the (CH) group of the oxazepane ring. The signal at location (6.79) ppm is due to the proton of the (CH3) 

group. Two signals are attributed to the protons of the aromatic ring at the location (7.38-7.83) ppm. As well as 

a sign of solvent (d6-dmso) at (2.51) ppm. As in Figure 6 

The 1H-NMR spectrum of compound H8 showed two binary signals in the range (3.09-3.45) ppm, belonging to 

the protons of the (CH2) group of oxazepane in the ring. The signal at location (6.83) ppm is due to the proton 

of the (CH) group of the oxazepane ring. Two signals are attributed to the protons of the aromatic ring at the 

location (7.11-7.86) ppm. ). As well as a sign of solvent (d6-dmso) at (2.51) ppm. As in Figure 7 

 
These bacteria were chosen for their medical importance, as they cause many diseases. In addition, they differ 

in their resistance to antibiotics[25,26]. The bioavailability of some of the prepared compounds was evaluated 
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using the etching method and measuring the antibiotic levels[27,28]. The results showed that different ratios of 

positive and negative compounds of the Gram stain can inhibit bacterial growth, as shown in Table 3. 
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Conclusions 

Every time Schiff bases react with succinic anhydride, oxazepane-derived heptacyclic rings are the end product. 

Proton NMR spectroscopy, infrared spectroscopy, and spectroscopic equipment were used to verify the validity 

of the produced structures. Also, the compounds showed good efficacy against two different kinds of bacteria, 

both Gram-positive and Gram-negative. 

 

References: 

1. Mahapatra, D.K,. Shivhare, R.S &,. Gupta ,S.D.(2018).Anxiolytic activity of some 2,3-dihydrobenzo {b} 

{1,4} oxazepine derivatives synthesized from Murrayanine –Chalcone. Asian Journal of Research in 

Pharmaceutical Science, 8(1),25-29. 

2. Cunico, W., & Gomes, C. R. (2008). B, Vellasco WT Jr. Mini Rev. Org. Chem, 5, 336.  

3.  Haji, N., Faizi, M., Koutentis, P. A., Carty, M. P., & Aldabbagh, F. (2023). Heterocyclic iminoquinones and 

quinones from the National Cancer Institute (NCI, USA) COMPARE analysis. Molecules, 28(13), 5202. 

4. Sager, A. G., Abaies, J. K., & Katoof, Z. R. (2023). Molecular Docking, Synthesis, and Evaluation for 

Antioxidant and Antibacterial Activity of New Oxazepane and Benzoxazepine Derivatives. Baghdad 

Science Journal. 

5. Shi, D., Rong, L., Wang, J., Zhuang, Q., Wang, X., & Hu, H. (2003). Synthesis of  

6.   Liu, Y., Li, L., Yue, M., Yang, L., Sun, F., Xu, G., ... & Ye, F. (2022). A Switch-On fluorescent probe for 

detection of mesotrione based on the straightforward cleavage of carbon-nitrogen double bond of Schiff 

base. Chemical Engineering Journal, 430, 132758.  

7. Deswal, Y., Asija, S., Dubey, A., Deswal, L., Kumar, D., Jindal, D. K., & Devi, J. (2022). Cobalt (II), nickel 

(II), copper (II) and zinc (II) complexes of thiadiazole based Schiff base ligands: Synthesis, structural 

characterization, DFT, antidiabetic and molecular docking studies. Journal of Molecular Structure, 1253, 

132266.  

8. Sykuła, A., Nowak, A., Garribba, E., Dzeikala, A., Rowińska-Żyrek, M., Czerwińska, J., ... & Łodyga-

Chruścińska, E. (2023). Spectroscopic Characterization and Biological Activity of Hesperetin Schiff Bases 

and Their Cu (II) Complexes. International Journal of Molecular Sciences, 24(1), 761.  



EUROPEAN JOURNAL OF MODERN MEDICINE AND PRACTICE 

Vol. 4 No. 4 (Apr - 2024) ISSN: 2795-921X 

 

342  

 

9. Hosny, S., Ragab, M. S., & Abd El-Baki, R. F. (2023). Synthesis of a new sulfadimidine Schiff base and 

their nano complexes as potential anti-COVID-19 and anti-cancer activity. Scientific Reports, 13(1), 1502.  

10. Alorini, T., Daoud, I., Al-Hakimi, A. N., & Alminderej, F. (2023). Synthesis, characterization, anticancer 

activity, and molecular docking study of some metal complexes with a new Schiff base ligand. Journal of 

Molecular Structure, 1276, 134785.  

11. Abdel-Rahman, L. H., Abdelghani, A. A., AlObaid, A. A., El-ezz, D. A., Warad, I., Shehata, M. R., & 

Abdalla, E. M. (2023). Novel Bromo and methoxy substituted Schiff base complexes of Mn (II), Fe (III), 

and Cr (III) for anticancer, antimicrobial, docking, and ADMET studies. Scientific Reports, 13(1), 3199.   

12. Kumar, S., Devi, J., Dubey, A., Kumar, D., Jindal, D. K., Asija, S., & Sharma, A. (2023). Co (II), Ni (II), 

Cu (II) and Zn (II) complexes of Schiff base ligands: Synthesis, characterization, DFT, in vitro antimicrobial 

activity and molecular docking studies. Research on Chemical Intermediates, 49(3), 939-965. 

13. Heras-Mozos, R., López-Carballo, G., Hernández, R., Gavara, R., & Muñoz, P. H. (2023). pH modulates 

antibacterial activity of hydroxybenzaldehyde derivatives immobilized in chitosan films via reversible Schiff 

bases and its application to preserve freshly-squeezed juice. Food Chemistry, 403, 134292. 

14. Talebi, A., Salehi, M., Khaleghian, A., & Kubicki, M. (2023). Evaluation of anticancer activities, apoptosis, 

molecular docking, and antioxidant studies of new Ni (II), VO (IV), Cu (II) and Co (III) Schiff base 

complexes. Inorganica Chimica Acta, 546, 121296. 

15. Aytac, S., Gundogdu, O., Bingol, Z., & Gulcin, İ. (2023). Synthesis of Schiff Bases Containing Phenol Rings 

and Investigation of Their Antioxidant Capacity, Anticholinesterase, Butyrylcholinesterase, and Carbonic 

Anhydrase Inhibition Properties. Pharmaceutics, 15(3), 779. 

16. Tople, M. S., Patel, N. B., Patel, P. P., Purohit, A. C., Ahmad, I., & Patel, H. (2023). An in silico-in vitro 

antimalarial and antimicrobial investigation of newer 7-chloroquinoline based Schiff-bases. Journal of 

Molecular Structure, 1271, 134016. 

17. Weng, Q., Yi, J., Chen, X., Luo, D., Wang, Y., Sun, W., ... & Han, Z. (2020). Controllable synthesis and 

biological application of schiff bases from D-glucosamine and terephthalaldehyde. ACS omega, 5(38), 

24864-24870. 

18. Alasadi, Y. K., Jumaa, F. H., Mukhlif, M. G., & Shawkat, S. M. (2023). Preparation, Characterization, Anti-

cancer and Antibacterial Evaluation of New Schiff base and Tetrazole Derivatives. Tikrit Journal of Pure 

Science, 28(2), 12-19. 

19. Saleh, M. J., & Al-Badrany, K. A. (2023). Preparation, Characterization of New 2-Oxo Pyran Derivatives 

by AL2O3-OK Solid Base Catalyst and Biological Activity Evaluation. Central Asian Journal of Medical 

and Natural Science, 4(4), 222-230. 

20.  Saleh, R. H., Rashid, W. M., Dalaf, A. H., Al-Badrany, K. A., & Mohammed, O. A. (2020). Synthesis of 

some new thiazolidinone compounds derived from schiff-based compounds and evaluation of their laser and 

biological efficacy. Ann Trop & Public Health, 23(7), 1012-1031. 

21. Al-Joboury, W. M., Al-Badrany, K. A., & Asli, N. J. (2022, November). N-alkylation of substituted 2-amino 

benzothiazoles by 1, 4-bis (bromo methyl) benzene on mixed oxides at room temperature and study their 

biological activity. In AIP Conference Proceedings (Vol. 2394, No. 1). AIP Publishing. 

22. Talluh, A. W. A. S. (2024). Preparation, Characterization, Evaluation of Biological Activity, and Study of 

Molecular Docking of Azetidine Derivatives. Central Asian Journal of Medical and Natural Science, 5(1), 

608-616. 



EUROPEAN JOURNAL OF MODERN MEDICINE AND PRACTICE 

Vol. 4 No. 4 (Apr - 2024) ISSN: 2795-921X 

 

343  

 

23. Ibrahim, S. M., Saeed, A. M., Abd Elmoneam, W. R., & Mostafa, M. A. (2023). Synthesis and 

characterization of new Schiff base bearing bis (pyrano [3, 2-c] quinolinone): Efficient cationic dye 

adsorption from aqueous solution. Journal of Molecular Structure, 1284, 135364. 

24. Sager, Athra G., Jawad Kadhim Abaies, and Zeena R. Katoof. "Molecular Docking, Synthesis and 

Evaluation for Antioxidant and Antibacterial Activity of New Oxazepane and Benzoxazepine Derivatives." 

Baghdad Science Journal (2023). 

25. Talluh, A. W. A. S., Saleh, J. N., & Saleh, M. J. (2024). Preparation, Characterization and Evaluation of 

Biological Ac-tivity and Study of Molecular Docking of Some New Thiazoli-dine Derivatives. 

26. Talluh, A. W. A. S. (2024). Preparation and Evaluation of Bacterial Activity and Study of the Crystalline 

Properties of Some 1,3-Oxazepine-4,7-Dione Derivatives. Central Asian Journal of Theoretical and Applied 

Science, 5(2), 14-26. 

27. Al-Joboury, W. M., Al-Badrany, K. A., & Asli, N. J. (2021). Synthesis of new azo dye compounds derived 

from 2-aminobenzothiazole and study their biological activity. Materials Today: Proceedings, 47, 5977-

5982. 

28. Saleh, J. N., & Khalid, A. (2023). Synthesis, Characterization and Biological Activity Evaluation of Some 

New Pyrimidine Derivatives by Solid Base Catalyst AL2O3-OBa. Central Asian Journal of Medical and 

Natural Science, 4(4), 231-239. 

 

 

 

 

 

  

 


