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Abstract

In this review paper we talk about dyes are used to give
colors to substances, especially fabrics. Chromophores functional
groups that absorb light, give color to these dyes. Azo dyes have a
nitrogen nitrogen double bond as their chromophore. we are going to
discuss about brief review on applications of azo compound.
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Introduction

Azo compounds are important class .There are different uses of
azo compounds. we are going to discuss about brief review on application
of azo compounds.

Azo dyes represents the largest production volume of dye
chemistry today and their relative importance may even increase in the
future.Azo compounds are a very important class of chemical compounds
which have received continuous attention in scientific research. These
derivatives are highly colored and have been used as dyes and pigments
for a long time.

Organic compounds with the functional group R-N=N-R' in which
R and R' can be either aryl or alkyl groups are termed as azo compounds
i.e. any organic compound with an azo linkage (-N=N-) in its molecular
structure is representative of this class of compounds. In the IUPAC system
azo compounds are considered derivatives of diazene (diimide), HN=NH,
having both hydrogen atoms substituted by hydrocarbyl groups, e.g.
PhN=NPh azobenzene or diphenyldiazene.[1] The name azo comes from
‘azote’, the French name for nitrogen which has been derived from the
Greek ‘a’ (not) + ‘zoe’ (to live). Azo compounds containing aryl groups are
generally observed to be the more stable derivatives. Commercially
important azo compounds which are mainly used as dyes [2-5] are
aromatic derivative and are generally known as aromatic azo compounds.
The simplest method for the preparation of an aromatic azo compound is a
coupling reaction between a diazonium salt and an organic molecule
having a C-site with an easily replaceable hydrogen atom [6,7]. Other
methods have also been used for the preparation of azo compounds [8-10].

Aliphatic azo compounds are usually prepared by
dehydrogenation of the corresponding hydrazo derivatives i.e. compounds
with a “-HN-NH- group [11-12]. Aliphatic azo derivatives (R and/or R' =
aliphatic) are relatively less common than their aryl azo analogues as they
are less stable [13-15] e.g. diethyldiazene, EtN=NEt. [16] is highly unstable
and explosive but azobenzene PhN=NPh is stable. Most alkyl azo
compounds are thermally ustable and some undergo thermal fragmentation
to nitrogen and free radicals [17-18].In many cases the free radicals
generated in the decomposition are used to initiate polymerization
reactions.

Azo dyes aquired wide interest in application to biological system
and indicator in complexometric titration of analytical chemistry.Azo dyes
are the most important group of synthetic colorants .They are generally
considered as xenobiotic compounds that are very recalcitrant against
biodegradative processes.These derivatives are highly coloured and have
been used as dyes and pigments for a long time [19-21]. Due to their
excellent thermal and optical properties they are also useful in other
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applications as optical recording medium [3-6], toner
[7,8], ink-jet printing [9,10], and as oil-soluble lightfast
dyes.[22-29].

Aromatic azo compounds accounts for ~50%
of all d;/es, they all have an azo group, -N=N-, linking
two sp” hybridised carbon atoms which are a part of
the aromatic system. Azo dyes generally contain only
one azo group but some dyes containing two (disazo),
three (trisazo) or more [30] azo groups are also
known.

In theory, azo dyes can impart a complete
range of colors. However, commercially such dyes are
most abundant in yellow, orange red and some blue
shades [31]. The color of aromatic azo dyes is
consequence of n-delocalization. The color changes
in these dyes are caused by variations in the extent of
delocalization of electrons: higher delocalization result
in a shift of the absorption max to longer wavelengths
making the light absorbed redder, while lesser
delocalization shifts result in a shift of the absorption
max to shorter wavelengths. Color changes can also
be due to geometrical isomerism because of the azo
group. UV radiation may induce a trans azo group to
become cis resulting in photochromism, a light-
induced reversible color change. Azo dyes with the
property of reverting slowly to the trans isomer in the
dark are used in sunglasses and car sunroofs. Many
azo dyes, like Sudan red and scarlet red are useful as
biological dyes as they are fat-soluble and can be
absorbed by fat cell tissues [32,33].

Besides dyes azo pigments are also
important in the paint industry. Azo pigments are
colorless particles generally of earths or clays colored
with an azo compound. They have good light fastness
and excellent coloring properties. The light fastness of
these pigments depends on the properties of the
organic azo compound and their absorbtion on the
pigment carries [34].

In recent years, arylazo derivatives of
various heterocyclic systems have been the subject of
renewed research for chemists [35] and dye
manufactures [36]. The potential utility of these
derivatives in the field of material sciences has also
been reported [37]. Heterocyclic azo compounds have
been used in textile and plastics industries, biological-
medical studies and in organic synthesis [38]. These
compounds are also used in various other fields as,
printing, electronic photography, color formers, liquid
crystal displays, laser technology, data storage and
solar energy conversion [39]. Some heterocyclic dyes
have been identified as non-linear optical (NLO)
materials. They have potential use in optical
communications, information processing, frequency
doubling and integrated optics [40].

Work on synthesis and tautomeric structures
of arylazo-heterocycles[41-49] has also been
pursued, as these compounds can exist in several
tautomeric forms. The main interest of these
investigations is to ascertain their stable tautomeric
forms as this is useful to probe their potential utility.
The knowledge of the actual tautomeric form(s) of azo
dyes in solution and the solid phase is important for
their industrial and biological applications. The
bioactivity of azo compounds with heterocyclic
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systems have been evaluated and it has been
observed that heterocyclic azo derivatives show
interesting biological activity as antimicrobial [50-53,
64], analgesic [54], anti-inflammatory [55] and anti-
cancer [56,57] agents.

Metal complexes of azo ligands have also
attracted attention due to their interesting electronic
and geometrical features and their application for
molecular memory storage, nonlinear optical
elements, and printing systems.[38,40, 46 ].

Presently work on the negative effects of azo
dyes on human health and the environment is a
subject of intense research.Dyes are complex colour
structure and highly visible even at lower
concentrations and having adverse effects on aquatic
life. Thionine- based textile dye, azo dyes, textile dyes
and congo red are well known dyes that are
hazardous and carcinogenic in nature. These dyes
enter into the body through ingestion and cause
bladder cancer and DNA diseases. These dyes not
only affect the marine environment but also
dangerous for a human being.These pollutants (heavy
metals and organic dyes) enter into the water bodies
and contaminate aquatic systems which are becoming
a global environmental issuse. From the aquatic
system, these pollutants enter into the food chain of
human and other organisms through biological and
geochemical mechanisms. These pollutants are very
toxic and persistent in nature. The other topic of
research that is being actively perused is to develop
methods and technologies for the removal of azo dyes
and related compounds in the industrial discharge
waste and from the environment [58-63].
Conclusions

Based on the above information about the
biological and analytical application of hydrazones it is
concluded that the hydrazones are precious reagents
in the determination of metal ions in various
environmental matrices. It is very useful to the future
studies in this respect.
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