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Abstract---Two simple, quick, and sensitive techniques for 

spectrophotometric determination of Cefdinir (Cef) in its pure form 
and pharmaceutical formulations have been devised. The proposed 

methods were: (I) synthesis of a Schiff's base between Cefdinir and 4-

Chlorobanzaldehayde reagent in an alkaline medium to produce a 
yellow-colored product, (II) diazotization and coupling between (Cef) 

and Orthophenylenediamime in an alkaline medium to produce an 

intense yellow colored product. The highest absorptions were 

measured at 0.568 with the reagent 4-Chlorobanzaldehayde and 
0.871 with the reagent Orthophenylenediamime. Beer's Law holds 

true for 4-Chlorobanzaldehayde and Orthophenylenediamime at 

concentrations of (10-200g/ml), (10-135g/ml), respectively, with 
molar absorptivity of 501×53.1  Lmol.cm and 1.66×105 Lmol.cm. The 

limits of detection (LOD) for 4-Chlorobanzaldehayde and 

Orthophenylenediamime were found to be 030.5 g/ml and 0.022 g/ml, 
respectively. The proposed method proved successful in estimating 

"This medication" in both its pure form and in pharmaceutical 

formulations. 
 

Keywords---4-Chlorobanzaldehayde, Orthophenylenediamime, 

Cefdinir, Spectrophotometry. 
 

 

1. Introduction 
                                                                                              

Cefdinir (Fig.1) is an antibacterial agent that can be taken orally [1], is an 

antibiotic of the third generation that is resistant to Gram-negative bacteria as 
well as some Gram-positive bacteria [2], it's used to treat urinary tract infections, 

acute hepatitis, rhinosinusitis, and pharyngitis (tonsillitis) [3] Several methods 

have been proposed for determination of this drug, such as HPLC [4,5], TLC [6], 
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HPTLC [7], UV-Voltammetry [8,9]. Spectrophotometry [10,11], UV-Vis. 

Spectrophotometry [12,13]. The research amis at finding a simple, fast, 

determining Cefidinir using reagent 4- Chlorobanzaldehayde in alkaline medium, 

and reagent Orthophenylenediamime in alkaline medium, as well as the success 
of the proposed methods for determining (Cef) in its pharmaceutical applications 

[14]. 
 

 
Figure (1): Chemical structure of Cefdinir 

 

2. Experimental: 
 

2.1. Chemicals used: 

Cefidinir 99% from (SDI Samarra. Iraq), 99% 4- Chlorobanzaldehayde from 

(Marck), 97% Orthophenylenediamime from (Fluka), Sodium hydroxide 99% from 
(GCC), DMSO 99% from GCC,Ethanol 99% from (SDI Samarra. Iraq), Sodium 

Nitrate from (Marck), 25% Ammonium hydroxide from GCC, 99% Hydrochloric 

acid from GCC. 
 

2.2. Devices used 

UV- VIS Spectrophotometer. 2-T92+ UV Spectrophotometer ''PG INSTRUMMENTS 
with1cm PLastic cells. UV-VIS Spectrophotometer ''Single beam from Genesis 

UV10. -UV-VIS Spectrophotometer ''double beam from Shimadzu (model UV-1800 

2- Balance Kern 770GS/GJ from Sartorius BL210S. Semi-Micro Analytical 
Balances. Oven from Memmert, Schutzart DIN 40050-IP20. Hot Plate. 

 

2.3. Solutions 

 Cefidinir stock solution (1000 µg\ml): an exactly (0.1000 gm) of (Cef) 
standard were dissolved in (100 ml) DMSO. 

 Reagent solution (4-chlorobenzaldehyde) at a concentration of (0.08 M): It 

was prepared by dissolving 1.1244 g of it in 100 ml of ethanol and 

completing the volume with the same solvent to the mark. 

 Sodium hydroxide solution (1M): A sodium hydroxide solution was prepared 

by dissolving 4 g of it in 100 ml of distilled water. 

 Aammonium hydroxide solution (1M): The NH4OH solution was prepared by 

taking 7.7 mL of concentrated base solution (6.49 M) and diluting the 
volume with distilled water to 50 mL. 

 Preparation of NaNO2 at a concentration of 0.001 molarity: The solution was 

prepared by taking a weight of 0.00344 g of it and dissolving it in 50 ml of 
distilled water. 

 HCl acid solution with a concentration of 1 M.: The acid solution was 

prepared by diluting 8.6 ml of concentrated acid (11.68 M) to 100 ml of 

distilled water. 
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 Prepare a reagent Orthophenylenediamime solution at a concentration of 

0.01 mol: The solution was prepared by dissolving 0.10814 g of it in 100 ml 

of ethanol. 
 

2.4. Determination of (Cef) by 4-Chlorobanzaldehayde as reagent 

 
The optimum conditions were reached after conducting an initial test as 1.5 ml of 

cefdinir solution at a concentration of 500 mcg/ml was added to a 10 ml 

volumetric vial, a and followed by 0.5 ml of NaOH at a concentration of 1 M. 
Volume was created with ethanol to the mark against its mock solution after 

adding 0.5 ml sodium hydroxide at a concentration of 1 ml 4-chlorobenzaldehyde 

reagent at a concentration of 0.08. the maximum absorption of the product is 
0.568 at laboratory temperature at 460 nm versus its photo solution, while the 

photo solution did not give any absorption in this region [15-18]. 

 

 

 
Figure (2): Absorption spectrum of (Cef) product against blank and Absorption 

spectrum of blank against 

 

2.5. Application of proposed methods  
 

The proposed method was used to estimate Cef in a pharmaceutical preparation 

in the form of tablets. The weight of ten tablets was 6.2030 g, and they were finely 
ground until they were converted into a fine powder. A weight of 0.1032 g of the 

preparation was taken, and it was dissolved in 100 ml of dimethyl sulfoxide, then 

the solution was filtered and three concentrations were taken from the filter to 
estimate Cef in a pharmaceutical preparation in the form of tablets, it was 

successful suggested methods of estimating (Cef) in various commercial tablets. 

[19-24] 
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3. Results and Discussion: 

 

3.1. Optimal Conditions 

3.1.1. Effect of (4-Chlorobanzaldehayde) reagent volume 
 

When several volumes of the reagent with an initial concentration of 0.08M were 

added to the reaction of (4-Chlorobanzaldehayde), it was discovered that the best 
absorption was at a volume of 1ml, as indicated in the figure (3). 

 

 
Figure (3): Effect the volum 4-Chlorobanzaldehayde of on product 

 

3.1.2. Effect of base volume: To see how increasing volumes of sodium hydroxide 

solution with an initial concentration of 1M affect the resultant absorption values, 
the optimal added volumes were found to be 0.5 ml [25,26], as shown in figure 

(4). 

 
Figure (4): Effect the Volume of NaOH on the product 

 

3.1.3. Effect of different bases: The best absorption was obtained when using 

NaOH, as shown in table (1), when using multiple base solutions (NaOH, KOH, 
NH4OH) at a concentration of 1M and adding the same amount of 0.5 ml (1) [27-

30]. 

 
Table (1): Effect of different bases on the product 

 

Base Absorbance 

KOH 0.357 

NH4OH 0.029 

NaOH 0.568 
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3.1.4. Effect of Time: The stability of the product formed by the interaction of the 

drug with the reagent is important in order to determine the length of time during 
which the formed product can remain constant, and the stability of the 

absorption values was observed at approximately 45 minutes in the experiments 

conducted, which is sufficient time to make the required measurements, as 
shown in the table (2). 

 

Table (2): Effect of time on stability of product 

 

Time(min) 5 10 15 20 25 30 35 40 45 50 55 

Abs. 0.562 0.563 0.566 0.568 0.565 0.566 0.567 0.561 0.558 0.551 0.547 

 

3.1.5. Effect of additives: The effect of additives on the composition of the 
product was studied, and not observed any effect, as shown in the table (3). 

 

Table (3): Effect of interferences 

 

RE% Added con. g/ml RE% Added con. μg/ml Interference 

2.64 300 -1.14 150 Lactose monohydrate 

3.36 300 2.89 150 Magnesium stearate  

-2.11 300 0.53 150 Sodium lauryl sulfate 

3.68 300 1.26 150 Cellulose 

 
3.1.6. Calibration curve: As shown in figure (5), the calibration curve for (Cefdinir) 

using (4-Chlorobanzaldehayde) reagent showed linearity at concentrations 

ranging from (10-200) g/ml. 
 

 
Fig. (5): Calibration curve of (Cef- 4-Chloroe) product 

 

3.1.7. The stoichiometry of the product: The "equivalence of the product" was 

studied for the interaction of Cefdinir with the reagent under optimal conditions 

by the molar ratio method, as the initial concentration used was 5×10-3, as well 
as by the continuous change method at an initial concentration of 5×10-3, where 

the ratio of equivalence between the drug and the reagent was (1:1), (Figure 6). 
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Figure (6): Mole-ratio method of Cef and Continuous variation method of Cef 

 

3.1.8. Suggested interaction: The proposed reaction can be based on a 

condensation reaction between Cefdinir and 4-Chlorobanzaldehayde in a base 
medium to produce a dense, yellow colored product, (Schiff’s base) [14]: 
 

 
 

3.1.9. Application of the proposed method: the results of determination of (Cef) 

in the pharmaceutical preparations, as shown in table (4), (as tablets). 
 

Table (4): Determination of Cef (as tablet) 

 

Fharmaceuticai 

Preparation 

Content 

(μg/ml) 
declared 

Found(μg/ml) 

by proposed 
Recovery% 

Ceftinex 

00 003.. 500311 

51 50345 44345 

551 55135. 500355 
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3.2. Determination of (Cef) by Orthophenylenediamime as reagent 

The optimum conditions were reached after conducting preliminary experiments, 
as 3 ml of Ortho-vinylamine amine reagent at a concentration of 0.01 molar was 

added to a 10 ml glass vial, then 0.5 ml of the NaNO2 at a concentration of 0.001 

was added, and 0.5 ml of HCl acid was added at a concentration  1.0 M, followed 
by the addition of 1.5 ml of cefdinir solution at a concentration of 500 mcg / ml, 

then 0.5 ml of a solution of NH4OH at a concentration of 2.0 M, and then the 

volume was supplemented with distilled water to the mark and after absorbing 

the product 0.871 at laboratory temperature at 413 nm against its mock solution  
While the mock solution did not give any absorption in this region. 

 

 

 
Figure (7): Absorption spectrum of (Cef) Product against blank 

 

3.3. Optimal condition 

3.3.1. Effect of acid volume: To determine the influence of the volume of the 
additional acid on the absorption value, increasing amounts of HCl were applied 

according to the stated data, the optimal volume for absorption is 0.5 ml, as 

indicated in figure (8). 
 

 
Figure (8): Effect the Volume of HCl on the product 

 

3.3.2. Effect of the different acids: Used many acids, including the weak and 

strong ones (HCl, H2SO4, H1NO3, CH3COOH), and all of them have a 
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concentration of 1M, as well as the same added volume of 0.5 ml to find out 

which of the acids gives the best absorption of product formed, it has been shown 

that the best absorption is with HCl, as shown in table (5). 

 
Table (5): Effect of different acids on the product 

 

Acid HCl H2SO4 HNO3 CH3COOH 

Abc. 0. 873 0.132 0.240 0.226 

 
3.3.3. The effect of the volume of the nitrogenous agent: Volumes of NaNO2 

were used with a concentration of 0.001M. The volume that gives the highest 

absorption was used, and the results are shown in fig. (9), it was found that the 
best volume of acid added is 0.5 ml. 

  

 
Figure (9): Effect the Volume of nitrogenous agent on the product 

 

3.3.4. Effect of base volume NH4OH: Increasing volumes of NH4OH at a 
concentration of 2.0 molar were used to find out the volume that gives the highest 

absorption, and the results are shown in Figure (10), as it was found that the best 

volume added from the base is 0.5 ml. 
 

 
Figure (10): Effect of base Volume of (NH4OH) on the product 

 
3.3.5. Effect of Time: The stability of the formed product is important to know 

the time period during which the product remains constant, and Table (6) shows 

the results of following up the interaction with time under optimal conditions. 
 

Table (6): Effect of Time on the product 

 
Abs. 0.868 0.869 0.870 0.872 0.871 0.871 0.872 0.869 0.867 0.865 0.865 0.855 0.851 0.847 

Time 0.00 10 20 30 40 50 60 70 80 90 100 120 130 140 
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From the table, the stability of the absorption values   at a wavelength with time 

was observed, as the absorption value of the product was fixed for approximately 
(100) minutes, and this period is sufficient to make the required measurements. 

 

3.3.6. Effect of reagent volume: Increasing volumes of ortho-vinyldiamine 
reagent were added with an initial concentration of 0.01 molar, to know the extent 

of their effect on the absorption of the product, as shown in figure (11), as it is 

noted that the best added volume of the reagent is 3 ml. 

 

 
Figure (11): Effect the Volume of reagent volume 

 

3.3.7. Effect of different bases: The bases NH4OH, KOH, and NaOH were 
employed at 2.0 molar concentrations with the same supplied volume of 1.0 ml to 

determine which base produces the highest absorption when generating the 

product, with the best base being NH4OH ammonium hydroxide, as shown in 
table (7). 

 

Table (7): Effect of different bases 
 

Bases NH4OH NaOH KOH 

Abs. 0.869 0.233 0.342 

 

3.3.8. Effect of additives: The effect of additives on the composition of the product 
was studied, and not observed any effect, as shown in the table (8). 
 

RE% 
Added con. 

μg/ml 
RE% 

Added con. 

μg/ml 
Materials 

1.77 300 1.56 150 Lactose monohydrate 

1.49 300 2.83- 150 Magnesium stearate  

1.65 300 0.98 150 Sodium lauryl sulfate 

3.22 300 2.34 150 Cellulose 

 
3.3.9. Calibration curve: The calibration curve for (Cef) pure form with 

(Orthophenylene diamime) showed the linearity at concentration rang of (10-

135)µg/ml, as shown in figure 12. 
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Figure (12): Calibration curve of (Cef- Orthophenylenediamime) product 

 

3.3.10. The stoichiometry of the product: The equivalence of the product" was 

studied for the interaction of Cefdinir with the reagent under optimal conditions 
by the molar ratio method, as the initial concentration used was 8×10-4, as well as 

by the continuous change method at an initial concentration of 8×10-4, where the 

ratio of equivalence between the drug and the reagent was (1:1), (Figure 13). 
 

 

 
Figure (13): Mole-ratio method of Cef and Continuous variation method of Ce 

 
3.3.11. Suggested interaction: The proposed reaction can be based on a 

condensation reaction between Cefdinir and Ortho-vinylamine in an acid medium 

to produce a dense, yellow colored product, [31-33]: 
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3.3.12. Application of the proposed method: The result of determination of (Cef) 

in the pharmaceutical preparations (as tablets). 

 
Table (9): Determination of Cef (as tablet) 

 

Fharmaceuticai 
Preparation 

Content 

(μg/ml) 

declared 

Found(μg/ml) 
by proposed 

Recovery% 

Ceftinex 

25 24.99 99.96 

65 65.27 100.42 

85 85.53 100.62 

 

4. Conclusion 

 
These recommended techniques are straightforward and quick, and they do not 

necessitate difficult working circumstances,they were also faster than prior 

procedures since they provided color findings with low-cost chemicals,as a result  
these two methods can be combined to determine (Cef) in pharmaceutical 

formulations. 

 

Reference 
 

1. BALI, Dina E., et al. Nanographene oxide for enhanced dissolution rate and 
antibacterial activity of cefdinir. Journal of Drug Delivery Science and 
Technology, 2021, 62: 102411. 

2. Arumugham, Vijay B., Rahul Gujarathi, and Marco Cascella. "Third 

generation cephalosporins." StatPearls [Internet] (2021). 
3. Dalaf, A. H., Jumaa, F. H., Aftana, M. M., Salih, H. K., & Abd, I. Q. (2022). 

Synthesis, Characterization, Biological Evaluation, and Assessment Laser 

Efficacy for New Derivatives of Tetrazole. In Key Engineering Materials (Vol. 
911, pp. 33-39). Trans Tech Publications Ltd. 

4. Vilvanathan, Saranya. "Penicillins, Cephalosporins, and Other b-Lactam 

Antibiotics." Abialbon Paul Nishanthi Anandabaskar Jayanthi 
Mathaiyan (2021): 821. 

5. Aftan, M. M., Talloh, A. A., Dalaf, A. H., & Salih, H. K. (2021). Impact para 

position on rho value and rate constant and study of liquid crystalline 

behavior of azo compounds. Materials Today: Proceedings. 



 

 

14507 

6. S.L. Tulasi, A.V.V.S. Swamy, P. Peddi, R.R. Ganji, "Development and 

validation of analytical method for determination of Esomeprazole in 

pharmaceutical effluents using RP-HPLC", International Journal of 

pharmaceutical and phytopharnacological Research (eu PPR), 2019; 9, (1): 
71-80. 

7. 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 Bases Compounds and Evaluation of Their Laser and Biological 

Efficacy. Ann Trop & Public Health, 23(7): 1012-1031. 

8. V. Jain, V.K. Shah, P.K. Jan, "HPLC method development and validation for 
the estimation of Esomeprazole in bulk and pharmaceutical dosage form", 

Journal of Drug Delivery and Therapeutics, 2019; 9(4): 292-295. 

9. Salwa, A. J., Ali, L. H., Adil, H. D., Hossam, S. A. (2020). Synthesis and 

Characterization of Azetidine and Oxazepine Compounds Using Ethyl-4-((4-
Bromo Benzylidene) Amino) Benzoate as Precursor and Evalution of Their 

Biological Activity. Journal of Education and Scientific Studies, ISSN: 

24134732. 16(5): 39-52. 
10. P.Y. Khashaba, H.R.H. Ali, M.M. El-Wekil, "Spectro-densitometric 

simultaneous determination of Esomeprazol and Domperdone human 

plasma", open chem; 2017; 15(1): 293-298. 
11. Yass, I. A., Aftan, M. M., Dalaf, A. H., & Jumaa, F. H. (Nov. 2020). Synthesis 

and Identification of New Derivatives of Bis-1,3-Oxazepene and 1,3-Diazepine 

and Assess the Biological and Laser Efficacy for Them. The Second 
International & The Fourth Scientific Conference of College of Science – Tikrit 
University. (P4): 77-87. 

12. SM. Gosqui and MA. Tayade, "Development and validation of High 

Performance Thin Layer chromatography for determination of Esomeprazole 
magnesium in human plasmas", Journal of chromatography, 2017, 8(2): 2-5. 

13. Dalaf, A. H., Jumaa, F. H., & Salih, H. K. (2021). MULTIDISCIPLINARY 
TECHNOVATION. Red, 15(A2), C44H36N10O8. 

14. A-EL. Radi and A. Abd-ElKadir, "Voltammetric behavioure of Esomeprazole in 
capsule dosage form", Eurasian Journal of analytical chemistry; 2014; 9(2): 

92-101. 

15. Dalaf, A. H., Jumaa, F. H., & Salih, H. K. (2021). Preparation, 
Characterization, Biological Evaluation and Assess Laser Efficacy for New 

Derivatives of Imidazolidin-4-one. International Research Journal of 
Multidisciplinary Technovation, 3(4), 41-51. 

16. M.C. Das, R. Biswas, H. Akter, M. A. Haque, P.K. Bakshi and A.A. Shaikh, 

"Cyclic voltammetric study of the interaction of biologically important metal 

ion with proton pump Inhibi tors", Dhaka univ. J. Sci. 2016; 64(1): 25-30. 

17. Khalaf, S. D., Ahmed, N. A. A. S., & Dalaf, A. H. (2021). Synthesis, 
characterization and biological evaluation (antifungal and antibacterial) of 

new derivatives of indole, benzotriazole and thioacetyl chloride. Materials 
Today: Proceedings. 47(17), 6201-6210. 

18. K. Manojnavalli, D. Sireesha, K. Geetanjali, K. Manvitha, K. Sqiprasanna, V. 

Bakshi, "Development and validation of UV-specrtophotometric method for 

the simultaneous estimation of Esomeorazole and Domperidone in 
pharmaceutical dosage form", International Journal of Pharmacy and 

Biological Sciences; 2018, 8(1): 428-433. 

https://www.iasj.net/iasj?func=search&query=au:%22Salwa%20A.%20Jabar%20%D8%B3%D9%84%D9%88%D9%89%20%D8%B9%D8%A8%D8%AF%20%D8%A7%D9%84%D8%B3%D8%AA%D8%A7%D8%B1%20%D8%AC%D8%A8%D8%A7%D8%B1%22&uiLanguage=ar
https://www.iasj.net/iasj?func=search&query=au:%22Salwa%20A.%20Jabar%20%D8%B3%D9%84%D9%88%D9%89%20%D8%B9%D8%A8%D8%AF%20%D8%A7%D9%84%D8%B3%D8%AA%D8%A7%D8%B1%20%D8%AC%D8%A8%D8%A7%D8%B1%22&uiLanguage=ar
https://www.iasj.net/iasj?func=search&query=au:%22Adil%20H.%20Dalaf%20%D8%B9%D8%A7%D8%AF%D9%84%20%D8%AD%D8%B3%D9%8A%D9%86%20%D8%AF%D9%84%D9%81%22&uiLanguage=ar
https://www.iasj.net/iasj?func=search&query=au:%22Adil%20H.%20Dalaf%20%D8%B9%D8%A7%D8%AF%D9%84%20%D8%AD%D8%B3%D9%8A%D9%86%20%D8%AF%D9%84%D9%81%22&uiLanguage=ar


         14508 

19. Aftan, M. M., Jabbar, M. Q., Dalaf, A. H., & Salih, H. K. (2021). Application of 

biological activity of oxazepine and 2-azetidinone compounds and study of 
their liquid crystalline behavior. Materials Today: Proceedings, 43, 2040-

2050. 

20. K. Jhansi, P. Chiranjeevi, K.P.R. Vara, Y.R. Srinivasa, R. Deepthi, "Avalidated 

UV-Spectrophotometric method for the estimation of Esomeprazole 
magnesium trihydrate in bulk and commercial dosage form", Chiranjeevi P,J. 

Elobal trends pharm Sci, 2020; 11(4): 8757-8760. 

21. Aftan, M. M., Toma, M. A., Dalaf, A. H., Abdullah, E. Q., & Salih, H. K. 
(2021). Synthesis and Characterization of New Azo Dyes Based on Thiazole 

and Assess the Biological and Laser Efficacy for Them and Study their Dyeing 

Application. Egyptian Journal of Chemistry, 64(6), 2903-2911. 
22. N.S. Narwal, P.V. Saini, "Preformulation, characterization, estimation and 

method validation studies of Esomeprazole magnesium trihydrate by 

UV-Visible spectrophotometry", International Journalfor pharmaceutical 
research scholars (IJPRS), 2016; 5(1): 151-161. 

23. Dalaf, A. H., & Jumaa, F. H. (2020). Synthesis, Identification and Assess the 

Biological and Laser Efficacy of New Compounds of Azetidine Derived from 

Benzidine. Muthanna Journal of Pure Science (MJPS), 7(2):12-25. 
24. P3B3 Dudhe, A3P3 Shinde, K3 Salgar, “Development and validation of analytical 

methods for simultaneous estimation of Domperidone and Esomeprazole 

magnesium in bulk and in pharmaceutical formulations using UV-Visible 
spectroscopy", International Journal of Pharm Tech Research, 2014, 6(5): 

1501-1508. 

25. Dalaf, A. H., & Jumaa, F. H. (2018). Synthesis, Characterization of some 1,3-
Oxazepane -4,7-Dione by Traditional and Microwave routes method and 

evaluation of their biological activity. Al-utroha for Pure Science. (8): 93-108. 

26. A.J.Ali , M.T. Abbas , I. A. Hamdan ,A.A. Hamdan, Novel Synthesis, 

characterization, antibacterial evolution and molecular  modeling  of shiff  
base derived R-camphor and five antibiotics from third generation of 

cephalosporin)) , IOP conf. series:  Materials science and Engineering , 2019, 

571 (012091):1-18 
27. Dalaf, A. H. (2018). Synthesis and Characterization of Some Quartet and 

Quinary Hetero cyclic Rings Compounds by Traditional Method and 

Microwave Routes Method and Evaluation of Their Biological Activity. M.Sc. 
Thesis, Tikrit University, Tikrit, Iraq: 1-94 pp. 

28. N.K. Abood , M .J.M. Hassan ,M.A. AL-Daamy,((New spectrophotometric 

determination Cefdinir coupling with Bisphenol avia various analytical 

methods))
, Journal of  Global pharma Technology, 2019, 11(7): 528-540 . 

29. Jabar, S. A., Hussein, A. L., Dalaf, A. H., & Aboud, H. S. (2020). Synthesis 

and Characterization of Azetidine and Oxazepine Compounds Using Ethyl-4-

((4-Bromo Benzylidene) Amino) Benzoate as Precursor and Evalution of Their 
Biological Activity. Journal of Education and Scientific Studies, 5(16). 

30. A.H.Gheath, O.O . EL-Abedy, N.M. Alarafi,H. Elzletin,((Coupling of paba 

diazonium chloride with active methylelenes and their microbial evaluations,,, 
Journal of  Research in pharmaceutical science, 2016,3(3): 10-19. 

31. Suryasa, I. W., Rodríguez-Gámez, M., & Koldoris, T. (2022). Post-pandemic 

health and its sustainability: Educational situation. International Journal of 
Health Sciences, 6(1), i-v. https://doi.org/10.53730/ijhs.v6n1.5949 



 

 

14509 

32. M.J.M. Hassan ,O.Q. Mizher, ((New spectrophotometric estimation and cloud 

point Extraction of Cefdinir )),Baghdad science Journal, 2018, 15(4): 425-435 

33. Dalaf, A. H., Jumaa, F. H., & Jabbar, S. A. S. (2018). Synthesis and 

Characterization of some 2, 3-dihydroquinozoline and evaluation of their 
biological activity. Tikrit Journal of Pure Science, 23(8): 66-67. 

34. Salih, B. D., Dalaf, A. H., Alheety, M. A., Rashed, W. M., & Abdullah, I. Q. 

(2021). Biological activity and laser efficacy of new Co (II), Ni (II), Cu (II), Mn 
(II) and Zn (II) complexes with phthalic anhydride. Materials Today: 
Proceedings, 43, 869-874. 

 

 


