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Introduction: 
Azo compounds, with two phenyl rings separated by an azo (-N=–) 
bond are versatile molecules and have received much interest in 

1-3research areas, both fundamental and application . Colorants, which 
include chromo-phores of dyes usually consisting of C=C, N=N, C=N, 
and aromatic and heterocyclic rings, containing oxygen, nitrogen or 
sulfur, have been widely used as dyes owing to their versatility in 
various fields and high technologies including paper, leather, plastics, 
biological staining, lasers, liquid crystalline displays, ink-jet printers, 
and in specialized applications such as food, drug, cosmetic and 
photochemical productions, Azo compounds are very important 
molecules and have attracted much attention in academic and applied 

 4-7research . Dyes used before nineteenth century were either of 
vegetable (i.e., weld, madder, indigo) or animal origin (i.e., cochineal, 
shellfish) and belonged to various chemical types such as flavonoids 
(yellow), anthraquinones (red) and indigoids (blue and violet). Azo 
dyes are widely used in the textile industry and are the largest and most 
versatile group of synthetic organic dyes with a tremendous number of 

8-9industrial applications . Azo dyes are the most essential class of 
commercial dyes. the azo group is photochromic, redox responsive, 
pH-sensitive, stabilizes low valent metal oxidation states due to the 
presence of a low-lying azo centered π* molecular orbital. It is used as 

10-14a metal ion indicator in complexometric titration . They are highly 
coloured and possesses excellent thermal and optical properties and 
shows important applications such as optical data storage, photo 

15-18switching and nonlinear optical materials . They are involved in a 
number of biological reactions such as inhibition of DNA, RNA and 
protein synthesis, carcinogenesis and biological activity against 
bacteria and fungi. The azo compounds are highly colored and have 

19-21been used as dyes and pigments . In the field of azo dyes, phenolic 
compounds play a major role for synthesizing most of the commercial 
dyes. Most of the dyes are marketed in the form of azo disperse, azo-
vat, azo-acid dyes, etc. Most of these commercially available dyes 
have the naphthols bearing hydroxyl groups as an auxochrome group. 
Azo compounds have received much attention due to their versatile use 
in many practical applications such as coloring fiber, photoelectronic 
applications, printing systems, optical storage technology and in 

22various analytical techniques.  The azo compounds also find their 
23-24wide applications as a polymer additive.  The uses of dyes in the 

various industrial field shows that azo compounds are the largest class 
of industrial synthesized organic dyes. Azo dyes are well known for 

25-26antiseptic activity  and some are useful as chemotherapeutic agents 
27.Transition metals like Fe, Co, Ag, Au, Cu and Ni have long been used 

28-30in medicine . There are about 3000 azo dyes currently in use all over 
the world. Although some azo dyes have been reported to be toxic, 
dozens of additional monoazo dyes are permitted in drugs and 

31-32cosmetics . The azo dyes posses antiseptic and antiprotozoal 
properties and also promote wound healing. The cationic dyes are 
more active in acidic medium and preferably attack on gram positive 
bacteria as compared to anionic dyes. Most common azo dyes used as 

33antiseptics are scarlet red & diamazon . The medicinal properties of 
azo compounds particularly synthesized from acetyl salicylic acid, 

34thymol, aldimine and -napthol etc. have been frequently reported .

Experimental method: 
All the chemicals and solvents were obtained from Merck Company 
Ltd (AR-Grade). UV-spectra were recorded using the Instrument 
Elico. FT-IR-spectra were recorded using a Perkin Elmer Instrument. 

1H -NMR spectra of the synthesized azo compounds were recorded 
using Aspeet spectrometer using DMSO solvent and TMS as the 
internal standard. The antimicrobial activity of azo dyes was analyzed 
in micro lab Chennai.

General procedure for synthesis of azo compounds:
Substituted aromatic amine (15 mmol) is treated with 5ml of con HCl 
and 5ml cold solution of sodium nitrite was added with constant 

0stirring. The temperature of the reaction was maintained upto 0-5 C. 
Diazonium salt solution prepared was added drop wise to substituted 
aldehydic compounds (15mmol). The reaction mixture stirred for 

0about 10-30 minutes maintaining the temperature between 5-10 C. 
The colored product obtained is filtered and washed with water. The 
product synthesized was recrystallized using ethanol.

Results and Discussion 
The azo compounds with various substituents were synthesized by 
diazotization reaction of various substituted aromatic amines followed 
by coupling reaction with substituted aldehydic compounds (Scheme-
1.Sulphanilicacid, m-nitroaniline, p-chloroaniline and m-
chloroaniline were diazotized and coupled with aldehydic compounds 
such as Salicylaldehyde, Benzaldehyde and Cinnamaldehyde. The 
product azo dye obtained was recrystallised using ethanol. The 
substituted aromatic amines and aldehydic compounds used for the 
synthesis of azo dyes were given in Table-1.

Scheme-1 
TABLE-1 PREPARATIVE DETAILS OF AZO DYES
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UV-Vis Absorption Spectra
Typical characteristic UV-Vis absorption bands of Azo dyes in DMSO 
are given in Table-2 

Table 2 ( UV-Vis absorption bands of Azo dyes in DMSO)

IR-Absorption bands
IR spectrum of the dyes were recorded in the FT–IR spectrometer . It 
shows characteristic bands which are located at about the range of 
expected signals which corresponds to various groups present in each 
compounds . The characteristic IR absorption band of azo group N=N 

1is located at 1400-1600cm-  The -O-H stretching frequency is from 
13400-3600cm- and the sulphonyl group frequency is at 1160-1180cm-

1 1. The C=C aromatic frequency at 1500-1700cm-  .

Table -3 shows characterstic IR- Absorption bands.

Table 3 (Characteristic IR-absorption bands of azo dyes )

NMR investigations
In their 1H NMR spectra, all azo compounds show a peak at 9–10. 
ppm, belonging to the aldehydic group.1H NMR spectra of azo 
compounds show peaks at 8.11–8.20 ppm, ,7.14–7.22 ppm and at 
8.01–8.1 ppm, which are attributed to phenyl group including 
aldehydic group. Table -4

1Table-4 H -NMR signals of Azo compounds

Antimicrobial activity
The synthesized azo compounds were tested against antimicrobial 
activity . Antimicrobial analysis was followed using standard agar well 
diffusion method to study the antimicrobial activity of azocompounds 
.Each bacterial isolate was suspended in Brain Heart Infusion (BHI) 

5broth and diluted to approximately 10  colony forming unit (CFU) per 
mL. They were flood-inoculated onto the surface of BHI agar and then 
dried. Five-millimeter diameter wells were cut from the agar using a 
sterile cork-borer and 30 µL (5µg compound in 500 µL DMSO) of the 
sample solution were poured into the wells. The plates were incubated 
for 18 h at 37C for bacteria. Antimicrobial activity was evaluated by 
measuring the diameter of the zone of inhibition in mm against the test 
microorganisms. DMSO was used as solvent control. Ciprofloxacin 
was used as reference antibacterial agent. The tests were carried out in 
triplicates. 

Table-5 ( Zone of inhibition in mm )
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S.NO COMPOUND π - π*
1 1 390.9
2 2 393.9
3 3 393.7
4 4 388.7
5 5 387.0
6 6 390.5
7 7 391.6
8 8 392.6
9 9 388.8
10 10 394.5
11 11 389.1
12 12 389.9

4 3284 1347 1522 1247

5 3395 1461 1568 1187

6 3192 1447 1590 1240

7 2917 1483 1608 1183

8 3067 1483 1622 1190

9 3463 1404 1632 1108

10 3585 1344 1615 1197

11 3145 1451 1579 1154

12 3035 1479 1586 1158

Compound OH N=N C=O C-O
1 3384 1483 1657 1195
2 3488 1486 1590 1165
3 3154 1344 1618 1194
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(*S-1, S-2,etc - Sample-1,Sample-2,etc)

Conclusion 
The azo compounds with various substituents have been synthesized 
by simple diazotization reaction of various substituted aromatic 
amines followed by coupling reaction with substituted aldehydic 
compounds. The synthesized azo compounds have been characterized 
by UV, IR and NMR spectroscopic methods. Antimicrobial analysis of 
synthesized dyes was carried out using standard agar-well diffusion 
method and screened against five microorganisms viz Escherichia coli, 
Bacillus substilis, Staphylococcus aureus, Pseudomonas aeruginosa 
and Streptococcus Mutants. Antimicrobial activity was evaluated by 
measuring the diameter of the zone of inhibition in mm against test 
microorganism. The azo compounds synthesized showed excellent 
results for Spectra and antimicrobial activity. Among all these azo 
compounds , compound-1 and -4 showed excellent antimicrobial 
activity, when compared to all the compounds.
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