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Abstract 

There are various types of diagnostic reagents in the laboratory, which involve many specializations in 

analytical chemistry and detection of pollution levels in river water and environmental pollution, as 

well as in the preparation of reagents that form as reagents and complexes with elements. Several 

techniques are shown here in an endless flow, and it is difficult Simply classify them according to a 

certain principle.; From a methodological point of view, it can be divided into chemical turbidity, 

ELISA, colloidal gold, immunofluorescence, chemi-luminescence reagents, molecular biology reagents, 

immunochemical reagents, immunochemical reagents, etc... Researchers have excelled in preparing 

azo derivatives in several journals. For example, in the field of optical physics, these dyes have been 

used to study the effects of stereochemical formulas of homocyclic azo dyes on anisotropic stimulated 

light, in addition to the effect of the pushing and pulling groups of electrons on the properties of light 

in the difference in polarity of the molecule. Azo compounds are the oldest and largest class of synthetic 

organic dyes. They have multiple uses and applications in various fields, such as biomedical studies. 

Azo compounds have been distinguished by their diverse applications and uses in various fields of life. 

In the field of medicine and drugs, azo group bonds have been used to protect drugs from unwanted 

interactions. Prontosil is one of the azo compounds containing the Sulfonamide group, and it is the first 

effective chemotherapy used to treat bacterial infections in humans. 
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INTRODUCTION 

These analytical chemical reagents are used in research, diagnostics, biological sciences and 

education. Chemistry reagents play a crucial role in the production and testing of various products such 

as pharmaceutical products, cell-based products and many other healthcare-related solutions [1-3]. The 

development of the chemical composition of universal reagents is due to the increased development of 

medicines and laboratory tests [4, 5], which are more susceptible to various types of infectious diseases. 

Chromatographic separation is one of the methods of separation in chemical analysis in analytical 

chemistry. It is a chemical method of analysis and the separation during this technique is in two phases 

[6-8]: The first is called the stationary phase and the 

other is called the mobile phase. Whereas., The 

stationary phase in chromatographic separation is 

characterized by having a relatively large surface 

area, while the second mobile phase moves through 

the stationary phase [10-12] and contains the sample 

to be examined. The materials of both phases are 

also tested, which makes it easier to use these 

methods for separation [13-16] This method is 

characterized by ease and speed, in addition to being 

suitable for separating and estimating a small 

amount of the model. He called it the 

chromatograph, in reference to the word chroma, 
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which means color, while the word graph means writing, and after the appearance of many chemical 

developments [19-22]. 
EXPERIMENTAL PART  

The Preparation Practices 
The heterocyclic ring attached to the azo group varies depending on the atom or heteroatoms it 

contains. The number of sides of this ring varies, so the names of these compounds differ accordingly. 
The ring may contain a donor atom or atoms, such as nitrogen, oxygen, or sulfur, and the aromatic rings 
may be replaced by acidic or basic groups, or both. These groups are distributed on different sites in the 
aromatic ring relative to the azo group, and with this variation in composition, accompanied by a 
difference in characteristics.  
 
Production of Reagent {1} 

Reagent {1} equipped via dissolving (0.01 mole) of p-phenyl diamine in acid medium with sodium 
nitrite in cold ice path ,then coupling with (0.02 mole) methyl dibenzoyl ,then, strained ,eroded with 
distilled water ,desiccated ,recrystallized to give Azo Reagent{1} as a Reagent according to procedures 

[18, 19]. 
 
Production of Reagent {2} 

Reagent {1} reacted (0.01 mole) in acid medium (drops of glacial acetic acid) with (0.04 mole) of 2-
amino pyridine, then, strained, desiccated, recrystallized to give Azo-Ketamine Reagent{2} according 
to procedures [18,19].   
 
Production of Reagent {3} 

Reagent {1} reacted (0.01 mole) in acid medium (drops of glacial acetic acid) with (0.04 mole) of 2-
aminoimidazole ,then, strained ,desiccated ,recrystallized to give Azo-Ketamine Reagent{3} according 
to procedures [18, 19].   

 
Production of Reagent {4} 

Reagent {1} reacted (0.01 mole) in acid medium (drops of glacial acetic acid) with (0.04 mole) of p-
bromo aniline ,then, strained ,desiccated ,recrystallized to give Azo-Ketamine Reagent{4} according to 
procedures [18, 19]. 

 
Production of Reagent {5} 

Reagent {1} reacted (0.01 mole) in acid medium (drops of glacial acetic acid) with (0.04 mole) of 4-
methyl- 2-amino thiazole ,then, strained ,desiccated ,recrystallized to give Azo-Ketamine Reagent{5} 
according to procedures [18,19].   
 
RESULTS AND DISCUSSION 

Azo Reagents show a variety of biological activities, as they have an effective effect in inhibiting the 
action of viruses. They are also used as antimicrobials, anti-bacterial, anti-cancer, anti-diabetic agents, 
and disinfectants. Azo compounds are also used as reagents in analytical chemistry. Azo compounds 
are of great importance in the field of industry, as they are used in the dyeing of textiles such as wool 
and synthetic fibers, and they are also used in the dyeing of leather. They are also used in the 
manufacture of some types of polymers that have the ability to conduct electricity. 
 
SPECTRAL IDENTIFICATION OF REAGENTS 
Uv-Visible -Spectra 

All reagents (reagents) screened by (Uv.Vis)-spectrophotometry at constant concentration in ethanol 
as a solvent to restrict the maximum waive length, (Figures 1-5): 
 
FT.IR- Varieties 

This band confirmed the planning of Different reagents through entrance of different occurrences and 

desertion of gangs and regularities that were contemporary in the reactant composites: Reagent {1}: 

bands for (-N=N-) Azo groups at : (1456, 1412 ) cm-1 , while in other prepared reagents appeared band 
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for (C=N) Aldamine group at : (1623) due to formation imine reagent {2} , and same that in other 

reagents ., Other important groups are shown in some spectral identifications (Figures 6 -8).  

  
Scheme 1. Production of Analytical Reagents {1, 2, 3}. 

 

 
Scheme 1. Production of Analytical Reagents {4, 5}. 
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Figure 1. UV-Vis of reagent {1}. 

 
Figure 2. UV-Vis of Reagent {2}. 

 

 
Figure 3. UV-Vis of Reagent {3}. 

 

 
Figure 4. UV-Vis of Reagent {4}. 
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Figure 5. UV-Vis of Reagent {5}. 
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1H.NMR- Spectra 

Also this spectrum demonstrated the preparation of reagents (new reagents) by appearance of new 

signals and disappearance of peaks that were present in the reactant compounds , general peak at (2. 50) 

for solvent (d- DMSO) in all spectra of reagents: 

• Reagent {1}: It appears signal at (2. 43) due to proton of methylene of ketone group (-CO-CH-

CO-). 

• Reagent {2}: It appears signal at (2. 12) due to proton of methylene of ketone group (-CO-CH-

CO-). 

• Reagent {3}: It appears signal at (2. 78) due to proton of methylene of ketone group (-CO-CH-

CO-). 

• Reagent {4}: It appears signal at (2. 27) due to proton of methylene of ketone group (-CO-CH-

CO-). 

• Reagent {5}: It appears signal at (2. 63) due to proton of methylene of ketone group (-CO-CH-

CO-). 

• Other important peaks are shown in some spectral identifications (Figures 9 , 10 , 11) . 

 

  
Figure 9. H.NMR-Spectrum of Reagent {2}. 
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Figure 10. H.NMR-Spectrum of Reagent {3}. 

 

  
Figure 11. H.NMR-Spectrum of Reagent {4}. 
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CHROMATOGRAPHIC STUDY FOR ANALYTICAL REAGENTS 

As a result of the increasing use of analytical chemistry reagents in the areas of environmental 

pollution, chromatographic separation, and in vitro diagnostics for the diagnosis of many chronic and 

infectious diseases [23-27], the global market for life science reagents is expected to witness rapid 

growth during the forecast period. Reagents from life sciences are also used to design treatments [28-

30] and evaluate their success., There are wide applications for these reagents derived from aromatic 

amines in many fields including biological, inorganic and analytical chemistry, and are also used in 

optical sensors as well as in various chromatography methods. Schiff bases are used as intermediates in 

the preparation of a number of industrial and biologically active compounds via ring closure and 

substitution reactions, (Figures 12-15). 

 

Applications of Azo Reagents  

This was used Type of vehicles in industry. A recent study has indicated the possibility of preparing 

many polymeric dyes from the process of condensation of azo dyes with formalin. Despite all that 

has been mentioned, the azo reagents that contain heterocyclic rings on one or both ends of the bridge 

azo group, known as heterocyclic azo dyes, are the most common and widely used [31-34]. Its 

predecessor is homocyclic because it has many advantages. We will focus on it due to its relevance 

to the topic of our research, which includes this type of reagent [35-37]. Researchers have excelled 

in preparing azo derivatives in several journals. For example, in the field of optical physics, these 

dyes have been used to study the effects of stereo chemical formulas of homocyclic azo dyes on 

anisotropic stimulated light, in addition to the effect of the pushing and pulling groups of electrons 

on the properties of light in the difference in polarity of the molecule [38, 39].  

 

This was used Type of vehicles in industry. A recent study has indicated the possibility of preparing 

many polymeric dyes from the process of condensation of azo dyes with formalin. Despite all that 

has been mentioned, the azo reagents that contain heterocyclic rings on one or both ends of the bridge 

azo group, known as heterocyclic azo dyes [40], are the most common and widely used. Its 

predecessor is homocyclic because it has many advantages. We will focus on it due to its relevance 

to the topic of our research, which includes this type of reagent. 

 

Bioactivity Evaluation of Reagents 

The biological effectiveness of all the prepared compounds was studied on two types of pathogenic 

bacteria that were isolated from clinical cases after diagnosing them and proving their characteristics: 

Gram positive bacteria. (Staphylococcus aureus). The results showed that the prepared compounds had 

high effectiveness, reaching high diameters of diaphragm and giving efficiency in penetrating the cell 

membrane of the bacteria, thus killing the bacteria and reducing their growth rate., also Escherichia coli 

type. The results showed that the compounds had good effectiveness, but slightly less than the first type, 

(Photo 1). 

 

 
Photo 1. Inhipition of bacteria on reagents. 
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CONCLUSIONS  

The entire summary of what we have reached from the results of this study is to show that the 

separation process for the mixture of reagents was based on the effects of some of the active groups in 

the compound with the solvents, as well as the masses or molecular weights of those reagents, which 

have high molecular weights because they are relatively large molecules, so they are retained inside the 

column. To take a longer time in the process of descending into the nozzle of the separation shaft 
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