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Abstrat

	 The compound 6-amino-5-mercapto-4H-1,2,4-triazol-3-yl)-9-fluoro-3-methyl-10- 
(4-methylpiperazin-1-yl)-2,3-dihydro-7H-[1,4] oxazino[2,3,4-ij] quinolin-7-one (M1)  synthesize from 
the reaction of thiocarbohydrazide with levofloxacin acid by using ethanol as a solvent, phenolic 
Schiff bases (Z)-9-fluoro-6-(4-((4-hydroxybenzylidene) amino)-5-mercapto4H1,2,4-triazol-3-yl)-
3-methyl-10-(4-methylpiperazin-1-yl)-2,3-dihydro-7H-[1,4]oxazino[2,3,4-ij] quinolin-7-one (M2), 
(Z)-6-(4-((2,4-dihydroxybenzylidene) amino)-5-mercapto-4H-1,2,4-triazol-3-yl)-9-fluoro-3-methyl-
10-(4-methylpiperazin-1-yl)-2,3-dihydro-7H-[1,4] oxazino[2,3,4-ij]quinolin-7-one (M3) and (Z)-6- 
(4-((5-chloro-2-hydroxybenzylidene) amino)-5-mercapto-4H-1,2,4-triazol-3-yl)-9-fluoro-3-methyl-10-
(4-methylpiperazin-1-yl)-2,3-dihydro-7H- [1,4] oxazino[2,3,4-ij] quinolin-7-one (M4) were prepared 
from the reaction of trizol derivative of [M1] compound with the appropriate phenolic aldehydes by 
using ethanol as a solvent. The synthetic Schiff bases used to prepare numbers of phenolic polymers  
[M5-M7] from the reaction of Schiff bases [M2-M4] with phenol formaldehyde. The analytical efficiency 
of the synthetic chelating polymers studied by the batch method with different transition metals ions 
(Cd2+, Fe3+, Cu2+), in terms of the effect of treatment time and the pH on the loading capacity of 
the polymers, controlling the other factors such as temperature, ions concentration and quantity of 
polymers. The result shows that the capacity of the polymer increased with increasing of the pH and 
treating time.  The synthetic compounds were characterized by various instrumental techniques like 
FTIR, 1H-NMR, DTG and TGA studies.These spectral and thermal studies provide very valuable 
information about the structural features.

Keywords: 1,2,4- trizol Levofloxacin acid, Heterocyclic rings, 1H-NMR, TGA. 

Introduction

	 Micro-organisms has reached on alarming 
level around the world, and the synthesis of new 
anti-infective compounds has become an urgent  
need for the treatment of microbial infections. The 
1,2,4-triazole nucleus has been incorporated into 

a wide variety of therapeutically important agents, 
which mainly displaying antimicrobial activities1. 
Organic compounds incorporating heterocyclic ring 
systems continue to attract considerable interest due 
to their wide range of biological activities. Among 
different five-membered heterocyclic systems 1,2,4-
Triazoles and 1,3,4-Thiadiazoles and their derivatives 
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have gained importance as they constitute the 
structural features of many bioactive compounds. 
It is known that Triazole and Thiadiazole rings are 
included in the structure of various drugs2, 3. From these 
classes of heterocyclic compounds, the synthesis 
of new derivatives of 1,2,4-triazole-3-thiones and 
2-amino-1,3,4-Thiadiazoles has been attracting 
considerable attention because of various biological 
properties such as: antibacterial4, 5, antifungal6,  anti-
tubercular7, antiviral8,  antioxidant9,10, antitumoral8,  
anti-inflammatory11, anticonvulsant12, etc. In this 
study, a new Triazole derivative was synthesized by 
many cyclization reactions, the analytical efficiency 
of the synthetic chelating polymers studied by the 
batch method with different transition metals ions 
(Cd2+, Fe3+, Cu2+). 
        

Materials and methods

Syntheses of Triazole compound [M1]
	 A mixture of (0.36 g, 0.001 mol) of levofloxacin 

and 0.1g (0.001mol) of thiocarbohydrazide with 
absolute ethanol as a solvent was refluxed for  
6 h and then cooled and separated by filtration and 
the solid was recrystallized from ethanol in order 
to obtain the desired result in the form of crystals 
with yellow colour and with a yield of (65%) and 
melting point (211-213°C). TLC method was used to 
determine the purity of the prepared compound.

Syntheses of Shiff base compounds [M2-M4]
	 A mixture of (0.001 mol, 0.36 g) of the 
M1 compound and (0.001 mol) of the appropriate 
benzaldehyde derivatives by using the absolute 
ethanol as a solvent. The reaction mixture was 
refluxed for 4 h. on a heat source with stirring, then 
cooled to room temperature. The precipitated was 
filtered off, washed with water and recrystallized from 
ethanol. The TLC method was used to determine the 
purity of the prepared compounds. 

Table 1: Some physical properties of prepared compounds [M2-M4]

Samples	 R	 Formula	 m.pOC	 Yield	 Color

     M2	 4-OH	 C25H26FN3O6	 226-228	 66%	 Brown
     M3	 2-OH,4-OH	 C25H26FN3O7	 233-235	 58%	 Brown
     M4	 2-OH,5-Cl	 C25H25FNO6Cl	 216-218	 63%	 White

Preparation of chelating resins [M5-M7]
	 In a rotary beaker (0.003 mol) of prepared 
compounds (M2-M4) with (0.074 mol) of phenol 12), 
added a well-mixed formaldehyde mixture (25 mL) 
and then raise the pH to (9-10.5) by adding (10%) of 
sodium hydroxide. The mixture refluxed with constant 
stirring for 4 h. until getting a sticky reddish-brown 
gel and solvent evaporated. The product was then 
transferred to a drying oven at a temperature of  
120°C for 2 h. to complete the calcination. grinding 
then washed thoroughly with the deionized water 
to dispose of the residue (un-reactant material) 
then dried in vacuum until the weight was acquired, 
the products measured by thermal analysis  

(TG / (DTG).

     
Preparation of standard solutions for element ions
	 The standard solutions prepared by 
dissolving the appropriate weights of the metal 
nitrate in the little amount of water, added 2 ml of 

concentrated nitric acid or concentrated hydrochloric 

acid and according to the using salt, then complete 

the volume to 500 ml using the deionized water. Table 

2 show the weights which used for component salts 

to prepare standard solutions (1000) ppm in metal 
ion. A certain volume of these ions was diluted to 
give a concentration of 100 ppm for each ion and in 
different pH. The pH was confirmed by using nitric 
acid solution and ammonium hydroxide solution at 
a concentration of 1 M for each one.

Table 2: The weights used for the salts of 
each element required to obtain 500 ml of   
solutions at a concentration of 1000 ppm

  No	 Formula	 Weight in 500 ml

   1	 Cd(NO3)2.6H2O	 2.561 g
   2	 FeCl3	 1.312 g
   3	 Cu(NO3).3H2O	 1.482 g
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Results and discussion

	 The compounds were prepared according 
to the steps of the methods mentioned in the  
section 2 according to the following scheme 1.

	 The compound [M1] prepared from the 
reaction of thiocarboohydrazide with levofloxacin 
acid by reflux and ethanol as solvent as the following 
mechanic scheme 2

scheme 1

scheme 2
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FTIR Spectra
FTIR analysis of compound (M1)
	 It was confirmed that the reaction completed 
by the change in the physical properties such as 
melting point and color. The FTIR analysis of M1 was 
observed within the bands at range (3343-3372 cm-1) 
due to the asymmetric vibration of the NH2 group 
(Fig.1). A band was also found at the range (3047-

3180 cm-1) due to Ar-H and C=C (Ar-H) vibration. 
A peak at the range (2973-2857 cm-1) due to the 
pendulous vibration of the SH series and absorption 
peak at (1691cm-1) was found for the extension of 
the carbonate group (C=O). A peak at (1649) cm-1 
stretching mods of (C=N), as well as the absorption 
bands appeared within the range (1560 cm-1) 
belonging to the fluctuation of the bond (C = C).

Fig. 1. Infrared spectra of the [M1]

FTIR analysis of compound (M2 and M4)
	 FTIR spectra are shown in (Fig. 2), The 
bands at (3464-3508 cm-1) was attributed to the 
bending mode of the OH group. The disappearance 
of the NH2 peak was observed. The spectra showed 
a band within the range 3011-3122 cm-1 as a result 
of the vibration of C-H and aromatic bands within 
the range 2919-2894 cm-1 was attributed to the 
symmetrical symmetry-like- symmetry of C-H, a peak 

that the 2631-2634 cm-1 was due to SH, 1694-1713 
cm-1 is due to the vibration of the carbonate group 
C=O, peaks at1648-1653 cm-1 due to the variation 
of C=N group, Absorption bands appeared within 
the range 1568-1598 cm-1 belonging to the vibration 
of the C=C bond as shown in Table 3 and (Fig 3). 
These compounds [M2, M4] were identified using the 
H-NMR technique using DMSO-d6 as a solvent.

Fig. 2. Infrared spectra of compound [M3]



2035Saleh et al., Orient. J. Chem.,  Vol. 34(4), 2031-2042 (2018)

Table 3: FTIR assignments for the compounds M2, M3 and M4

  No.	 OH 	 Ar-H	 C-H	 S-H	 C=O	 C=N	 C=C
	 cm-1	 cm-1	 cm-1	 cm-1	 cm-1	 cm-1	 cm-1

  M2	 3464	 3122	 2941	 2634	 1694	 1648	 1582
  M3	 3508	 3075	 2919	 2632	 1713	 1650	 1568
  M4	 3487	 3011	 2977	 2631	 1702	 1653	 1598

1H NMR spectra of (M1) 
	 The magnetic resonance spectrum of the 
M1 showed a single signal at 1.22 ppm fraction per 
million of the CH3 protons (Fig. 3). A single signal 
at ppm (2.10) was due to the ringing of N-CH3 
protons and singled out as resonant (CH3) and (CH) 
interlocking ring (CH) and other single signalling of 

protein resonance O-CH2 group at chemical shift 

(4.43) ppm and the appearance of a single signal 

at displacement (5.70) ppm due to the resonance 

of NH2 proteins and multiple signalling at ppm  

(7.29-7.70) attributed to aromatic rings (Ar-H) and 

the emergence of other packages.

Fig. 3. 1H-NMR spectra of compound [M1]

1H NMR spectra of (M2) 
	 The NMR spectrum of the compound 
showed a single signal at (1.12) ppm due to the 
resonance of protons CH3 and a single signal at 
2.08 ppm due to the resonance of N-CH3 and single 
signal at 3.36 ppm, the signal was observed in the 
absence of the monotonous signal of the NH2 (Fig. 4). 
The spectrum showed a multiple signal at the range 
(7.02-7.89) ppm due to the Ar-H proton resonance. A 
single new signal was observed at (8.9) ppm due to 
isomethene proton resonance (N = CH) in addition 
to the emergence of another single new signal at 
(9.45) ppm belonging to the group (OH).

1H NMR spectra of (M4)
	 The NMR spectrum showed a single 
signal at (1.87) ppm of protons (CH3) and a mono 

signal at (2.10) ppm due to protons (N-CH3) and 
a single signal at 3.33 ppm to the proton (SH)  
(Fig. 4). The spectrum showed a multiple signal at 
the range (7.01-7.88) ppm due to Ar-H resonance 
with a new mononuclear signal at 8.59 ppm and a 
new monochromatic signal at (9.55) ppm belong to 
the group (OH).

Thermal analysis
	 Thermal analyses of the prepared polymers 
(TG, DTG) were recorded at room temperature 
(900 m) and at a heating rate (min/10 m) and in an 
atmosphere of nitrogen.

Thermodynamic Analysis of Polymers [M5] 
	 The shapes show the thermodynamic 
curves (DTG, TGA) of the polymers (Fig. 6). Five 
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decomposition phases. The compound showed a 
weak bond at 100 C and a small loss (3.69%) due to 
moisture loss. (14.95%) as shown by the TG curve and 
the third decomposition begins loss of (450-680) m 

0 and loss rate of 13.69% and the fourth stage starts 
loss at (620-470) m 0 loss of 17.025%) and the fifth 
stage shows weak packets (770-720) m and loss rate 
of 3.67%) through the stages of the loss process.

Fig. 4. 1H-NMR spectra of compound [M2]

Fig. 5. 1H-NMR spectra of compound [M4]

Thermal Analysis of Polymer [M7]
	 The shapes show the thermodynamic curves 
(DTG, TGA) of the polymers (Fig. 7). Three phases of 
disintegration of the compound showed a weak bond at 
100 m (0) with a low loss rate (60.25%) due to moisture 
loss and loss rate (6.65%) as shown by the curve (TG) 
and the third decomposition begins at (380-560 m) and 
loss rate (12.15%) through the stages of loss.       

Analytical measurements
A selective study of resins towards elements
	 The maximum loading capacity of the resins 

to the studied elements at the maximum treatment 
time 24 h and the highest pH of the metal ion 
solution, where the solution is clear and non-turbid 
and at room temperature, is the optimal condition 
used for the study of selective renal resins. The 
process is treated with 0.1 g of resins with element 
ions, which are 100-ppm in isolation for 24 h and 
at the highest acidic function of the element ions 
solution. The filtration process is performed and 
the concentration of each ion in the leachate is 
performed mediated Atomic absorption spectrometry 
to determine the number of ions associated with 
different resins studied [M5-M7].
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Fig. 6. TG / DTG thermal analysis curve for polymer [M5]

Fig. 7. TG / DTG thermal analysis curve for polymer [M7]

Effect of transaction time on resins loading capacity
        The effect of the treatment time for resins 
was studied with the ions of the studied ions after 
each other stabilizing factors, namely the size of 
the solution and the acidic function, were treated 
with (0.1) g of resin with (10) ml of the element ions 
solution at 100 ppm for different periods of time 
ranging from 1 to 24 h and then the concentration of 
ions associated with resin was calculated.

Effect of pH function on the load capacity of the 
composite resin [M5-M7]
	 The effect of the pH on the loading capacity 
was studied by treating (10 mL) of the ion solution 
for specific periods of time in each pH studied with 
0.1 g of resin. The highest loading capacity of most 

ions is at the highest pH of the ion solution under 
study. Cu2+, Fe3+, Cd2+.

Study of Analytical Efficiency of Metallic Resins 
[M5-M7]
	 Analytical efficiency of the resin towards 
the studied ions, which includes the two and three 
charge ions (Cu2+, Fe3+ Cd2+). The ion concentration 
in these solutions was determined by atomic 
absorption spectroscopy technique, Concentrate 
100 ppm with 0.1 g of resin and for 24 hours. All ions 
have shown a significant response to the resin.

The effect of the treatment time on the maximum 
load capacity of the composite resins [M5-M7].
	 The increase in the treatment time 
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increases the loading capacity of resins in general 
for the studied ions. The loading capacity reaches 
its maximum at the highest treatment time 24 hours. 
This study was conducted to determine the effect of 
the processing time on loading capacity. Resins of 
the ions reach the state of equilibrium almost after 
7-8 hours, when all the acidic functions are under 
study, and the amount of increase in loading capacity 
becomes slightly until 24 hours of treatment. The 
effect of the treatment time on the loading capacity 
of ions resins (Cu2+, Fe3+, Cd2+) show in tables 4-6 
and Figures 8- 16. 

Table 4: Number of milligrams of ions (Cu2+, 
Fe3+, Cd2+), withdrawn by 0.1 g of the molar 

resin [M5] as a function of time in different pH

	 	Loading Capacity of ion mg (h)		
	 ion/gm resin (Time

  Ions        pH	 1	 2	 4	 10	 24

  Cd	 3	 1.6	 2.2	 3.5	 4.3	 5.8
	 4	 2.4	 3.9	 5.1	 5.9	 6.4
  Fe	 1	 1.2	 2.7	 3.6	 5.1	 7.4
	 5	 2.3	 4.2	 5.4	 7.6	 8.5
  Cu	 4	 1.7	 2.8	 4.2	 5.8	 6.3
	 6	 2.6	 4.2	 5.4	 7.2	 7.6

Fig.  8. Number of mg of ions (Cd2+) withdrawn by (0.1 g) of the polymer  
[M5] as a function of time in different pH=3.4

Fig. 9. Number of mg / ions (Fe3+) withdrawn by (0.1 g) of the polymer  
[M5] as a function of time and different pH = 1.5



2039Saleh et al., Orient. J. Chem.,  Vol. 34(4), 2031-2042 (2018)

Fig. 10. The number of milligrams of ions (Cu2+) drawn by (0.1 g) of the polymer  
[M5] as a function of time and pH= 4.6.

Fig. 11. The number of milligrams of ions (Cd2+) drawn by (0.1 g) of the polymer  
[M6] as a function of time and pH

Table 5: Number of milligrams of ions (Cu2+, Fe3+, Cd2+), withdrawn by 
0.1 gm of the molar resin [M6] as a function of time and different pH

		 Loading Capacity of ion mg ion/gm resin (Time (h)	

     Ions        	 pH	 1	 3	 5	 8	 24

     Cd	 3	 1.7	 2.9	 3.7	 5.2	 6.8
	 6	 3.4	 6.1	 6.8	 7.5	 8.4
     Fe	 2	 1.7	 3.1	 4.3	 6.5	 7.2
	 6	 2.5	 5.9	 5.7	 6.8	 7.2
    Cu	 2	 1.3	 3.5	 4.2	 5.6	 6.7
	 5	 2.4	 4.3	 5.9	 6.7	 7.4
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Fig. 12. The number of milligrams of ions (Fe3+) drawn by (0.1 g) of the polymer 
 [M6] as a function of time and pH

Fig. 13. The number of milligrams of ions (Cu2+) drawn by (0.1 g) of the polymer  
[M6] as a function of time and pH

Table 5: Number of milligrams of ions (Cu2+, Fe3+, Cd2+), 
withdrawn by 0.1 g of the molar resin [M6] as a function of 

time and different pH

	 	 Loading Capacity of ion mg ion/gm resin (Time (h)

  Ions     pH	 1	 3	 5	 8	 24

  Cd	 3	 1.7	 2.9	 3.7	 5.2	 6.8
	 6	 3.4	 6.1	 6.8	 7.5	 8.4
  Fe	 2	 1.7	 3.1	 4.3	 6.5	 7.2
	 6	 2.5	 5.9	 5.7	 6.8	 7.2
  Cu	 2	 1.3	 3.5	 4.2	 5.6	 6.7
	 5	 2.4	 4.3	 5.9	 6.7	 7.4
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Fig. 14. The number of milligrams of ions (Cd2+) withdrawn by (0.1 g) of the polymer  
[M7] as a function of time and pH

Fig. 15. The number of milligrams of ions (Fe2+) withdrawn by (0.1 g) of the polymer  
[M7] as a function of time in different acidic functions

Fig. 15. The number of milligrams of ions (Fe2+) withdrawn by (0.1 g) of the polymer
 [M7] as a function of time in different acidic functions
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