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Abstract: This study focused on the synthesis and characterization of various cyclic compounds 

derived from the ciprofloxacin core, employing a series of chemical reactions. Ethanol acted as both 

solvent and reactant, facilitating the reversible transformation into an ester, subsequently reacting 

with hydrazine to form hydrazides under sulfuric acid catalysis. These hydrazides further reacted 

with benzaldehyde replacements to form hydrazones, which then reacted with 2-aminobenzoic acid 

to yield quinazolins. The synthesized compounds were thoroughly characterized using 

spectroscopic methods, including 13C NMR, 1H NMR, and IR. The biological activity of the 

compounds was evaluated using the agar-well diffusion technique against Gram-positive 

Staphylococcus aureus and Gram-negative E. coli. The results demonstrated the efficacy of the 

synthesized compounds as antibacterial agents. This study fills a gap in the literature by providing 

a novel approach to the synthesis of biologically active compounds derived from ciprofloxacin, with 

implications for the development of new antimicrobial agents. 
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1. Introduction 

Quinazoline is a heterocyclic compound composed of two hexagonal rings(1,2), one 

of which is a pyrimidine ring containing a nitrogen atom(3) and a carbonyl group in the 

position(4), and the other is a benzene ring. Reagents looking for the nucleus(4). 

Heterocyclic compounds are found in many life compounds, such as proteins, enzymes, 

and nucleic acids(5). It is also found in alkaloids in plants and many antibiotics, such as 

penicillin(6). It is also characterized by having important uses as medicines, insecticides, 

dyes, polymers and other uses(7). 

2. Materials and Methods 

2.1. Chemicals used: Chemicals prepared from Aldrich, BDH Thomas, Fluka, Merck, 

were used. 

2.2. Equipment used: The prepared compounds were diagnosed using the following 

spectrophotometers: 

1. Infrared spectroscopy using the FT.IR (400s) device, supplied by SaHIMADZU 

company in the form of KBr discs. 

2. Nuclear magnetic resonance spectroscopy 1H.N.M.R and 13C.N.M.R. 
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2.3. Preparation: Ethyl -1-cyclopropyl-6-fluoro-4-oxo-7-(piperazin-1- yl)-1,4 

dihydroquinoline-3-carboxylate(8).The compound was prepared from the reaction of 

ciprofloxacin (0.015 mol, 5 g) dissolved in (30) ml of ethanol in the presence of (3) ml 

of sulfuric acid. (60-62)°C and in percentage (43) %. 

 

2.4. Preparation:-1-cyclopropyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4- 

dihydroquinoline-3-carbohydrazide: The compound was prepared by mixing 

compound (1) (0.008 mol, 3 g) with hydrazine (1) ml in the presence of ethanol as a 

solvent. The mixture rose for (6) hours, the mixture was filtered and gave a white 

precipitate with a melting point (270-273)°C and a percentage (68). %. 

 

2.5. Preparation:1-cyclopropyl-6-fluoro-N'-(4-Sub.benzylidene)-4-oxo-7-(piperazin-1-

yl)-1,4-dihydroquinoline-3-carbohydrazide(9): The preparation involved dissolving 

the chemical (2) (0.0015) mol in 25 ml of 100% ethanol, 0.0015 mol of each dissolved 

benzaldehyde replacement, and glacial acetic acid as a catalyst. The mixture was then 

allowed to rise for eight hours. As displayed in the subsequent table: 

 

             Table 1. The mixture was then allowed to rise for eight hours 

 

 
 

2.6. Preparations:1-cyclopropyl-6-fluoro-N-(2-(4-Sub.phenyl)-4-oxo-1,4- 

dihydroquinazolin-3(2H)-yl)-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-

carboxamide: The compounds were made by dissolving (0.0001) mol of 2   

aminobenzoic acid in the following compounds: H3, H4, H5, and H6. The mixture 

was then ascended for seven hours, filtered, and washed with 10% sodium 

bicarbonate, distilled water, and ethanol before recrystallization. The precipitates 

were dehydrated. as seen in the table below: 
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                         Table 2. The precipitates were dehydrated. 

 

 

 
2.7. Measurement of biological activity: The biological activity was measured using the 

agar-well di?usion technique, following guidelines from (Balouiri et al., 2012) and 

(Gonelimali et al., 2013). This technique involves dispersing the bacterial inoculum 

across the whole culture medium using a glass di?user. Then, a single dish in which 

a single bacterial sample was grown independently was loaded with solutions 

containing 100 microliters of each concentration by drilling sterile holes with a 6 mm 

diameter into the middle of the agar. This procedure was performed for every 

bacterial model utilized in the study, all of the solutions that Hadrat gathered, and 

their concentrations.Gram-positive Staphylococcus aureus and Gram-negative E. coli 

were the two types of bacteria used to assess the compounds' biological activity 

(antibacterial activity test). The isolates mentioned above were selected and then 

cultivated in a liquid medium called Nutrient Broth to activate them. After that, they 

were kept in a lab incubator for a whole day at 37 °C to prepare for the bacterial 

vaccination. By comparing the vaccination to the McFarland standard at a degree of 

0.5, the concentration of 1.5 x 108 bacterial cells per milliliter of the physiological 

solution was determined. 

 

Figure 1. The concentration of 1.5 x 108 bacterial cells per milliliter of the 

physiological solution was determined. 
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3. Results 

3.1. Characterization of the compound (10) (H1) :The diagnosis process was carried out 

by some physical properties, in the form of (color and melting point) and using the 

infrared spectrum (IR), where the infrared spectrum shows a beam at the location 

(3429)cm-1, back to stretching (N-H) of the piperazine ring, beam at position (3033) cm-1, 

back to stretching (Ar-H) cm-1, bundle at position (1718) cm-1, back to stretching (C= O) 

cm-1 ester, beam at site (1629) cm-1, back to stretch (C=O) cm-1 pyridine ring, and beam 

at site (1541) cm-1 back to (C=C) aromatic and beam at The position (1272) cm-1, refers to 

the stretch (C- O), and the beam at the position (892) cm-1, refers to (C-F), and Figure 

(1) shows the IR spectrum of compound [H1]. 

3.2. Characterization of the compound (H2): The diagnosis process was carried out by 

some physical properties, in the form of (color and melting point) and using the infrared 

spectrum (IR), where the infrared spectrum shows two beams at the site (3411-3242) cm-

1, back to stretch (NH2), beam at position (3037) cm-1, back to stretch (Ar-H) cm-1, beam 

at position (1714) cm-1, back to stretch (C=O) cm-1 pyridine ring, beam at site (1620) cm-

1, back to stretch (C=O) cm-1, beam at site (1585) cm-1, back  to  (C=C)  aromatic,  and  

beam  at  site  (1280)  )  cm-1,  due  to stretching (C-O), and a beam at the position (966) 

cm-1, returning to (C- F), and Fig. (2) shows the IR spectrum of compound [H2]. 

3.3. Characterization of the compounds: (H6-H3). The IR spectrum of the compounds 

showed the disappearance of the group beams at the site (3411-3242) cm-1, back to the 

stretching (NH2), and the appearance of bands at the frequency (1627-1604) cm-1dating 

back to ( N=CH), beams at position (3055-3037) cm-1, back to stretching (Ar-H), bundles 

at location (1736-1714) cm-1, back to stretching (C=O) cm-1 ring pyridine, bundles at site 

(1517-1498) cm-1 back to (C=C) aromatic and bundles at position (1272) cm-1, back to 

stretching (C-O), bundle at position (810-804) cm-1, It goes back to (C-F), and figures 

(6,5,4,3) show the infrared spectrum (IR)) of the compounds [H3, H4, H5, H6]. 

 

Figure 2. The infrared spectrum (IR)) of the compounds [H3, H4, H5, H6]. 

    Table 3. The infrared spectrum (IR)) of the compounds [H3, H4, H5, H6]. 
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3.4. Characterization of the compounds: (H7-H10) : The obtained imines (H3-H6) were 

reacted with 2-aminobenzoic acid (antranlic acid) to get the quinazoline-4-un compounds 

(H7-H10). This kind of reaction works by the suggested mechanism listed below (11): 

And Figures (7,8,9,10) show the IR spectrum of the compounds [H7, H8, H9, H10]. 

 

 

Figure 3. This kind of reaction works by the suggested mechanism listed below. 

Table 4. The IR spectrum of the compounds [H7, H8, H9, H10]. 

 

 

The proton nuclear magnetic resonance (1H-NMR) spectrum of the compound (H3) 

showed a high single signal at displacement( 2.51) δ of  the  protons  of  the  solvent  

(DMSO),  and  signals  at  chemical displacement( 2.17,1.17) δ of the tuberidine ring 

protons, and a signal at The chemical shift (1.30) δ refers to the cyclopropane proton, in 

addition to the appearance of a multiple signal within the displacement (7.63,6.72) δ 

belonging to the protons of the aromatic rings, and also a single single signal appeared at 

the displacement 8.69) δ belonging to the imine group protons (N = CH) addition to the 

appearance of a single single signal at the displacement δ (8.70) due to (OH), as in Figure 
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(11) which shows the nuclear magnetic resonance spectrum (1H.NMR) for the compound 

(H3).  

The proton nuclear magnetic resonance (1H-NMR) spectrum of the compound (H4) 

showed a high single signal at displacement (2.51) δ of  the  protons  of  the  solvent  

(DMSO),  and  signals  at  chemical displacement (3.87,1.21) δ of the piperazine ring 

protons, and a signal at The chemical shift (1.35) δ refers to the cyclopropane proton, as 

well as the appearance of a multiple signal within the displacement (7.73- 7.37) δ 

belonging to the protons of the aromatic rings, and also a single single signal appeared at 

the displacement( 8.74) δ belonging to the imine group protons (N = CH), as in Figure (12) 

which shows the spectrum of nuclear magnetic resonance (1H.NMR) for compound (H4). 

The proton nuclear magnetic resonance (1H-NMR) spectrum of the compound (H7) 

revealed a strong single signal at the solvent's protons' displacement (2.51) δ (DMSO) and 

signals at the piperazine ring protons' chemical displacement (2.48-1.15) δ, and an 

indication at In chemical shift (1.34), δ denotes the proton of cyclopropane. In addition to 

the numerous signal that shows up inside the displacement (7.89-7.28) δ of the aromatic 

ring protons, moreover, a solitary signal from the (OH) proton occurred at displacement 

8.66) δ., as shown I Figure (13) The compound (H8) exhibited a proton nuclear magnetic 

resonance (1H-NMR) spectrum with a high single signal at displacement (2.51) δ of the 

solvent (DMSO) protons, signals at chemical displacement (3.85,2.94, 1.20) δ of the tube 

riding ring protons, and a signal at the chemical shift (1.34) corresponding to the 

cyclopropane proton, as well as the appearance of multiple signals within the 

displacement (8.66-7.55) corresponding to the protons of the aromatic rings, as depicted 

in Figure. (14) As illustrated in Figure (15), the nuclear magnetic resonance spectrum (1H 

NMR) for compound (H9) revealed a high single signal at displacement (2.52) δ of the 

solvent (DMSO) protons, signals at chemical displacement (3.84,2.95, 1.05) δ of the 

piperazine ring protons, and a signal at the chemical shift (3.43,1.34) refers to the 

cyclopropane proton. Additionally, there appeared to be multiple signals within the 

displacement (8.73-7.54) pertaining to the aromatic rings' protons. 

As seen in Figure (16), the compound (H10)'s proton nuclear magnetic resonance (1H-

NMR) spectrum revealed a high single signal at displacement (2.53) δ of the solvent 

(DMSO) protons, signals at chemical displacement (3.01) δ of the piperazine ring proton, 

and the appearance of multiple signals within displacement (8.52-6.80) δ belong to the 

protons of the aromatic rings. 

As demonstrated in Figure (17), the (13C-NMR) spectrum of the prepared compound 

(H4) revealed the following: signals at (39.38) δ back to carbon in cyclopropane and at 

(40.86) δ back to carbon in the piperazine ring, signals at (130.52,129.39) δ back to carbon 

(C = C) aromatic, and a signal at (161.07) δ refers to the carbon atom (C = O). 

As seen in Figure (16), the compound (H10)'s proton nuclear magnetic resonance (1H-

NMR) spectrum revealed a high single signal at displacement (2.53) δ of the solvent 

(DMSO) protons, signals at chemical displacement (3.01) of the piperazine ring proton, 

and the appearance of multiple signals within displacement (8.52-6.80) δ belong to the 

protons of the aromatic rings. 

A signal was observed at frequency (39.38) δ back to carbon in cyclopropane, at (40.86) 

δ back to carbon in the piperazine ring, at (130.52,129.39) δ back to carbon (C = C) aromatic, 

and at (161.07) δ refers to the carbon atom (C = O) when examining the (13C-NMR) 

spectrum for the prepared compound (H4), as illustrated in Figure 17. The (13C-NMR) 

spectrum of the prepared compound (H7) was examined, and it was found that, as shown 

in Figure (18), signals appeared at frequency 36.31) back to carbon in cyclopropane, at 

(51.04,45.78) δ back to carbon in the piperazine ring, at (148.33- 106.54) δ back to carbon 

(C = C) aromatic, and at (166.46) δ refers to the carbon atom (C = O). The generated 

molecule (H8)'s (13C-NMR) spectra were examined, and it was discovered that a signal at 

(50.49,45.69) δ and a signal at (36.33,8.04) δ, which correspond to the carbon in 
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cyclopropane, occurred. In the piperazine ring, δ reverts to carbon and signals at (161- 

106.59). As seen in Figure (19), which displays the NMR spectrum of carbon (13C.MNR) 

for the molecule (H8), δ refers to the aromatic carbon (C = C), with a signal at 176.85). δ 

refers to the carbon atom (C = O). When studying the spectrum of (13C-NMR) for the 

prepared compound (H9), it was noticed that a signal appeared at frequency (36.33,8.04) 

δ back to carbon in cyclopropane and a signal at( 50.96,45.68) δ back to carbon in the 

piperazine ring, and signals at 106.60-148.40)) δ belongs to the aromatic carbon (C = C), 

and a signal at (176.70) δ belongs to the carbon atom (C = O), as shown in Figure (20), 

which shows the nuclear magnetic resonance spectrum of carbon (13C.MNR) for 

compound (H9). 

 

3.5. Evaluation of Biological activity:(14,15) We tested the solutions against two distinct 

types of bacteria, S. aureus and E. coli, and the results are displayed in the tables. These 

tests were done to determine the efficiency of the solutions against various bacterial 

species. The table shows that the testing showed the selected solutions to be highly 

effective. The compounds' efficacy against the two types of selected bacterial genera 

varied noticeably across the solutions, suggesting that the compounds were efficient 

against the antibacterial activity towards these species. The microbial inhibitory zones' 

total diameter varied from 9 mm to 40 mm. 

Significantly, the inhibitory decrease of the secondary dilutions showed efficacy 

similar to that of the concentrated solutions, suggesting that low concentrations have low-

concentration antibacterial activity (LCAA) or that inhibiting bacteria at low 

concentrations may be accomplished more affordably (LEC). Very little 

A table around the agar pit filled with the created chemical compounds, indicating the 

biological activity of some of the compounds against the microorganisms Staphylococcus 

aureus and E. coli, measured in millimeters. 

 

Figure 4. Infrared Spectrum (1) 
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Figure 5. Infrared Spectrum (2) 

 
Figure 6. Infrared Spectrum (3) 

 

 

 

Figure 7. Infrared Spectrum (4) 
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Figure 8. Infrared Spectrum (5) 

 

 
Figure 9. Infrared Spectrum (6) 

 

 

Figure 10. Infrared Spectrum (7) 
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Figure 11. Infrared Spectrum (8) 

 
Figure 12. Infrared Spectrum (9) 

 

 

Figure 13. Infrared Spectrum (10) 
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Figure 14. The nuclear magnetic resonance (1H.NMR) spectrum of the compound (H3). 

 

Figure 15. The nuclear magnetic resonance (1H.NMR) spectrum of the compound (H4). 

 

Figure 16. The nuclear magnetic resonance (1H.NMR) spectrum of the compound (H7). 
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Figure 17. The nuclear magnetic resonance (1H.NMR) spectrum of the compound (H8). 

 

Figure 18. The nuclear magnetic resonance (1H.NMR) spectrum of the compound (H9). 

 

Figure 19. The nuclear magnetic resonance (1H.NMR) spectrum of the compound (H10). 
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Figure 20. The nuclear magnetic resonance spectrum of carbon (13C.MNR) for the compound 

(H4). 

 

Figure 21. The nuclear magnetic resonance spectrum of carbon (13C.MNR) for the compound 

(H7). 

 

Figure 22. The nuclear magnetic resonance spectrum of carbon (13C.MNR) for the compound 

(H8). 
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Figure 23. The nuclear magnetic resonance spectrum of carbon (13C.MNR) for the compound 

(H9). 

Table 5. Inhibition Zone (mm) 

Inhibition zone (mm)   

 

sample 

code 

E. coli Staphylococcus aureus 

0.0001 0.001 0.1 0.0001 0.001 0.1 

11 21 25 25 40 40 H8 

0 17 23 20 30 30 H9 

0 18 24 20 22 32 H10 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24. Inhibition Zone 
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4. Conclusion 

During the diagnosis of these compounds, it was proved that the chemical 

composition was correct, and that these compounds were of high product, stable, as well 

as easy to prepare. 
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