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Abstract

The synthesis and application of azo dyes synthesized from naphthylamine to give diazoniumsalt solution. This salt is then
coupled with various substituted phenols which furnish derivatives of azo dyes. These are the largest group of organic dyes
for their applications in many areas of dyestuff industry, pharmacy due to the presence of azo (-N=N-) linkage. The present
work is an efficient method for the synthesis of 1-naphthyl-azo-2-napthanol with the high yielded product, water as a solvent,
short time, low temperature, efficient method. The structures of synthesized compounds were confirmed using spectroscopic
technique IR, "H-NMR, Mass spectra. UV absorption study of the synthesized compounds and interaction of 1-napthyl-azo-2-

napthanol with different transition metal ion in basic and acidic solutions.
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Introduction

In 1856 W. H. Perkin discovered Mauveine', the first synthetic
organic dye. Since then literally thousands of synthetic dyes
have been prepared; for example azo benzothiazolyl dyes® and
acridine dyes’. In 1987 Zollinger reported that over 7 x 105
tonnes of synthetic dyes are produced annually’. These days,
dyes are widely used in environmentalll, biological band
analytical sciences’. Most dyes are classified according to their
chemical structure or application method. The largest single
group of dyes which have been developed are the azo dyes, all
of which incorporate the -N=N- functional group attached
directly to aromatic rings”®. Azo compounds are a very
important chemical compounds’ receiving attention in many
areas of research. They are colored, used as dyes and pigments
for a long time'®. These are the Azo dyes have variuos interest
of application in titrations and in analytical chemistry’”. They
are also used in waxes, plastics, oils'’. Although some azo dyes
are reported to be toxic, many of additional monoazo dyes are
permitted in chemotherapeutic drugs and cosmetics''™". Azo
dyes are easily prepared using the coupling reactions'”.

Materials and Methods

The organic materials were purchased from SdFine and Merck
and were used without any additional purification. Merck,
precoated Silica gel 60 Fys4 (Aluminum sheet) plates were used
for analytical TLC. IR spectra were recorded on FTIR
spectrophotometer, '"H-NMR spectra of all the synthesized
compounds were recorded in (CDCI;\DMSO-dg) on Bruker
Avance-2 400MHz NMR Spectrophotometer using TMS as an
internal standard. The melting point was determined in open
capillary tubes.
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General experimental procedures: Stepl- Preparation of
diazonium salt: Take 2gm of substituted aniline in acidic water
(Iml of conc. HCI and 10ml water) cool this solution at 0°C.
Take 0.5gm sodium nitrite solution, cool this solution in ice bath
to 0°C. Add NaNO, solution in above naphthalene solution drop
wise with constant stirring, then filter the solution and collect
the filtrate, which is the diazonium salt solution.

Step2- Coupling reaction: Dissolve 1.5gm B-naphthol in 10ml
NaOH (10%) solution. Cool the solution 0°C in ice bath, add
drop wise ice cold solution of the diazonium salt solution
(stepl) into an ice cold solution of B-naphthol in NaOH with
constant stirring after complete addition allow the reaction
mixture to stand for 10min in ice bath. Filter the red dye and
wash with cold water, dry the product.

Spectral data (de): IR (KBr) cm™ :1142 (C-0), 1604 (C=C),
3082 (C=CH), 3240 (phenolic O-H) 1342 (C-N), 'H NMR
(DMSO- dg): 17 (s, 1H, Ar-OH), 8.6 (d, 1H, Ar-H), 8.2 (dd, 1H,
Ar-H), 8.07 (d, 1H, Ar-H), 7.9 (m, 1H, Ar-H), 7.7 (m, 2H, Ar-
H), 7.5(m, 2H, Ar-H), 7.4 (d, 1H, Ar-H), 7.3 (m, 2H, Ar-H), 6.9
(d, 1H, Ar-H) (Yield- 89%) (m.p. 182°C).

Results and Discussion

1-napthalamine is reacted with NaNO, crystals under extremely
acidic solutions using HCI in a very low (0°C) temperature. The
napthyldiazonium intermediate easily decomposes back into its
1-napthalamine counterpart at slightly higher temperature, thus
the solution is maintained in an ice bath a constant temperature
of 0°C. The phenyldiazonium salt by the product then undergoes
diazonium-coupling reaction. B-naphthol couples with the
diazonium salt. The attack of the diazonium salt on the carbon
next to the —OH in the B-naphthol is favored. Completion of the
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reaction was monitored by TLC ethylacetate : hexane =70:30) a  short time and

naphthalen-2-ol (4e) with high yield, using water as a solvent, Table-1.

low temperature (Scheme-1).
efficient method for synthesis of 1-(naphthalen-1-yldiazenyl) derivatives of azo dye were synthesized which are depicted in
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Table-1
Different derivatives of azo dye
Sr. No. Derivative MP’C Yield
N.
4a N 112 76
nee
A0
4b New
80 78
Cl
AT
NsN
4c 109 68
CI\©/CI
ECS
4d N 118 72
B
HO
N
4e N" 8 182 86
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Figure-1
Interaction of 1-napthyl-azo-2-napthanol with different transition metal ion in basic solution pH 10
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Figure-2
Interaction of 1-napthyl-azo-2-napthanol with different transition metal ion in acidic solution pH 2.5
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