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Abstract 

The synthesis of a number of enaminone-based disperse dyes is presented in this review article paper, and we describe in 

detail how these dyes have added value beyond simply being useful for dyeing polyester materials; In addition, these dyes 

have the ability to combat some types of gram-positive and gram-negative bacteria and some types of cancer. 
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1- Introduction 

The demand for the use of enaminone derivatives has increased greatly because these compounds are involved in the synthesis 

of many different chemical compounds [1-36]. No one ever denies the role of these derivatives in the field of multifunctional 

organic chemistry, including textile chemistry [2-10]. Enaminones have been used as intermediates in the design of various 

naturally dynamic chemicals and the development of high-performance post-functionalization technologies for ingredients, 

including dental resins, ceramics, and coatings [44]. 

 

2. Chemistry 

Here we clearly review that Scheme 1 illustrates the mechanism of reaction of acetophenone derivatives in the presence of 

xylene as a solvent with dimethylformamide dimethyl acetal to produce multiple derivatives with excellent yields of 

enaminones. We review how these enaminone derivatives are combined with diazonium chloride to produce azo dyes 1a-f 

with very excellent yields in an easy and promising way. Finally, we present how acetone is used to complete the cyclization 

process to react with compounds 1a-f to form new dispersion dyes 5a-f. The chemical composition of the new dyes was 

confirmed by elemental analysis, mass spectrometry, 1H NMR spectra and (FT-IR) (see Scheme 1) [2]. 

 

3.Characterizations 

We were able to produce six new dispersed azo dyes. We used the transfer dyeing process, which uses low temperatures. It is 

believed that transfer dyeing is one of the most important methods for dyeing polyester fabrics, as the transfer helps increase 

the absorption value of the dyes on the fabric. The carrier also plays an important role in dyeing delicate fabrics, which require 

less heat to dye because heat exceeding 100 degrees Celsius may damage these types of fabrics. The six pigments produce 

distinctive yellow to brown colors 

 

4.Cytotoxicity activities 

At the Al-Azhar University regional centre for mycology and biotechnology, cytotoxic effects against hepatocellular 

carcinoma and lung cellular carcinoma cells were demonstrated. The half-life (IC50) of a substance required to cause 50% of 

healthy cells to become damaged. Assays for in vitro cytotoxicity should have several advantages, such as automation 

potential, reduced expenses, and speed. Furthermore, certain in vivo animal experiments may not be as relevant as testing 

done on human cells. However, there are still certain disadvantages associated with animal testing because they lack the 

technology innovation to fully replace it (table 1, figures 1-12 ) [5]. 
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Scheme 1 : Chemical structure of disperse dyes [2]

Table (1) Cytotoxicity activities of dyes 

Dye 

NO. 

Cytotoxic activity (IC50μg/ml) 

A-549 

Cytotoxic activity (IC50 μg/ml) 

HepG-2 

Dye 5a 41.93 µg/ml. 30.63 µg/ml. 

Dye 5b 58.92  µg/ml. 47.93  µg/ml. 

Dye 5c 51.69  µg/ml. 43.59  µg/ml. 

Dye 5 d 41.91 µg/ml. 27.80  µg/ml. 

Dye 5 e 186.65  µg/ml. 122.09  µg/ml. 

Dye 5 f 28.22  µg/ml. 14.41 µg/ml. 

 

The interaction of azo dyes with cells, or more precisely, the metabolites generated upon reduction of the azo link, is 

responsible for the cytotoxic effects of azo dyes. Metabolite damage can affect the structure and function of the DNA 

molecule. The list of medications' inhibitory effects against hepatocellular carcinoma (HEPG-2) cell lines that have been 

tested in vitro is descending. Dyes 5(f) > dye 5(d) > dye 5(a) > dye 5(c) > dye 5(b) > dye 5(e), according to the data in Table 

1. The medicines' in vitro inhibitory activities against lung cancer cell lines (A-549) are listed in descending order as follows: 

Colour 5 (f) > Colour 5 (d) > Colour 5 (a) > Colour 5 (c) > Colour 5 (b) > Colour 5 (e)

 
Figure (1) 

 
Figure (2) 
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Figure (3) 

 

 

Figure (4) 

 

 
Figure (5) 
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Figure (8) 

 

                                

 
Figure (9) 

 

Figure (10) 
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Figure (11)  

Figure (12

 

3.Antimicrobial activity of the dyes 5a-f

Compounds having groups that give or withhold electrons at the ortho, meta, and para regions of the hydrophobic aryl ring are 

more reactive than other derivatives, according to studies on the structure-activity relationship. Therefore, alterations in the 

acceptor side's hydrophobic 

domain may be the cause of the compound's promising characteristics. The biological activity of six dyes was assessed using 

the diffusion agar method against four different microbiological cultures, with a measured volume of 100 l and a well 

diameter of 6.0 mm. Aspergillus fumigatus, Candida albicans, and pure cultures of Escherichia coli, a Gram-positive and 

Gram-negative bacterium, and Staphylococcus auerus, a Gram-positive bacterium, were used. Ketoconazole was used as a 

positive control for the fungus (gentamycin).(table 2) [2].

Table 2:-Antimicrobial activity of the dyes 9a-f. 

Ref. Inhibition zone diameter (Nearest mm) Dye Number 

 

 

Microorganisms 
 

 

2 

Dye 

5f 

Dye 

5e 

Dye 

5d 

Dye 

5c 

Dye 

5b 

Dye 

5a 

NA 17 NA 19 15 16 Aspirgillus fumigatus 

26 15 16 18 13 28 Candida alpicans RCMP 005003(1)ATCC 10231 

23 14 14 16 12 24 Staphylococcus aureus (RCMP010010) 

NA NA NA 12 12 15 Escherichia coli (RCMP 010052) ATCC 25955 

The materials were tested at a concentration of 10 mg/mL, and the mean zone of inhibition was measured in millimetres above 

the well diameter at the National Research Centre. The results are shown in Table 2. The inhibitory zones  shown in that table 

show that the dyes 5a–f efficiently inhibits at least two of the pathogens being studied. In addition to showing strong activities 

against Staphylococcus aureus at 24 mm and Escherichia coli  at 15 mm.  

 
Figure 13: Biological activities of dyes 5a,b 
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Dye 5a also shows strong activities against Aspirgillus flavus and Candida alpicans  fungi (c.f. Figure 13). 

Dye 5b exhibits strong activities with a significant inhibition zone of 15 mm, moderate activities of 13 mm against 

Staphylococcus aureus, and strong activities of 12 mm against Escherichia coli (c.f. Figure 13).  

Dye 5c shows strong activities with a significant inhibition zone of 19 mm against Aspirgillus flavus, moderate activities of 18 

mm against Candida alpicans , moderate activities of 16 mm against Staphylococcus aureus, and strong activities of 12 mm 

against, Escherichia coli (c.f. Figure 14). 

 
Figure 14: Biological activities of dyes 5c,d 

Figure 14 shows that Dye 5d has no activity against Aspirgillus flavus, moderate activity equivalent to 16 mm against 

Candida alpicans fungi, moderate activity equal to 14 mm against Staphylococcus aureus, and no activity against Escherichia 

coli, with a notable inhibitory zone of 15 mm, Dye 5e shows robust activity in relation to Aspirgillus flavus. On the other 

hand, it has moderate activity against Staphylococcus aureus, with a zone of 12 mm, and moderate activity against Candida 

alpicans, with a zone of 13 mm. Regarding Escherichia coli bacteria, no effect is seen. Only Aspirgillus flavus,  is resistant to 

dye.5f doesn't do anything. Along with no action against Escherichia coli, strong activities Staphylococcus aureus and 

Candida alpicans measuring 23 mm are also shown (c.f. Figure 15).  

 
Figure 15: Biological activities of dyes 5 e,f 

3.Conclusions 

Our approach to the synthesis and characterisation of innovative disperse dyes is complemented by the creation of new 

disperse dyes and the confirmation of their chemical composition. We then dyed polyester clothes with these inventive dyes. 

It was also discussed how the antibacterial activity of the new dispersed dyes against different types of germs and 

malignancies led to positive outcomes for the use of these innovative dyes in pharmaceutical and medical context
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