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ABSTRACT

Consumers arc bccoming more picky about clothing quality these days, and
the textile industry is seeing a rise in interest in creating environmentally
responsible coloring techniques. The polyphenolic chemicals from a natural
source were employed to create the widely used azo dye in this study. Acacia
catechu's polyphenolic chemicals are utilized in the diazotization procedure, and
FTIR verified that a dye with an azo group was formed. the antimicrobial
properties of a natural dye, revealing notable efficacy against Candida and
Staphylococcus species. The findings suggest its potential application as a natural
antimicrobial agent in various formulations, including herbal cosmetics,
antimicrobial textile dyes, and natural medicine. Further research and validation

are necessary to fully explore its vigbility and applications.
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INTRODUCTION

Because of its wide icati
de range of applications in advanced organic synthesis,

nicrobiolo i L
1 gy, pharmaceutlcals, medicine, industry, textile dyeing, and

biomedicine, azo dye synthesis with a heterocyclic moiety has been gaining more
and more attention. 21 Azo dyes are the most significant synthetic colorants that
are used extensively in the production of textiles, printing, and paper. ©!

Azo dye of Heterocyclic compounds are very much important class of
chemical constituent having large application in multiple fields such as polymer
paper and coating industries as dying pigment. The activity of azo linkage (-N=N-
) can be increase by incorporation of suitable heterocyclic moiety. According to
report azo dye containing thiazole and oxazole have fascinated.

Azo dyes are intermediate for preparation of some application such as chemical
activity. Azo dyes represent the largest production volume of dye chemistry today
and their importance may even increase in futurc.

The synthesis of heterocycle-incorporated azo dye derivatives is now of great
interest as a possible scaffold in the field of pharmacology. It has been noted that
azo dyes with nitrogen and sulfur in their rings have attracted a lot of attention in
the arca in the last year. The bioactive qualities of the azo dye scaffold have been
enhanced by the addition of thiazole and oxazole moiety. ]

Because of their wide range of properties, including antibacterial properties,
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the synthesis of heterocycles containing azo dye and its derivatives has attracted
interest. anti-diabetictl anti-inflammatory®, anti-fungal, anti -oxidant”) anti-
viral, anti-convulsant, '8! anti-tubercular, anti-cancer™, DNA binding, analgesic
properties and chemo sensing activity. They have been used in a wide range of
applications, including jet printing, biomedical fields, molecular recognition,
light-controlled polymers, and the liquid crystal sector, in addition to being
colorants in more than 50% of all commercial dycs. '

Because of its wide range of actions, chemists are inspired to crcate azo dyes

with heterocyclic moiety. The report is still insufficient even though heterocycles

with azo dye derivatives gencrally aid in pharmaceutical and therapeutic

development.

Therefore, taking into account the various significance of hcterocycle-
incorporated azo dye, we have been motivated to create an azo dye with a

heterocyclic moiety that is produced utilizing a natural catalyst.
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LITERATURE & SURVEY

an . ascol!! . . ; 4y e
. Manuel I. Velascol' et a reported synthesis of azo compound in acetonitrile

using different nitrates as sources of nitrosonium ion to obtain diazonium salts.
. Tawfik A. Khattab ['2] ¢t 4] reported synthesis of 3,6-Bis(arylazo)pyrazolo[1,5-
aJpyrimidin 7-ylamine by using 3 method from 2-(phenylhydrazono)-3-oxo-
propionitriles and 4-(arylazo)-2H-pyrazol-3-ylaminen with acetic acid or
hydrazine hydrate or aniline derivative which shows anti-bacterial activity.

. Bahador Karamil'* et al reported synthesis of azo coumarin dyes by using 7-
amino coumarins with naphthols, coumarins, and phenols with molybdate
sulfuric acid.

. M. R. Yazdanbakhsh!'*! et al reported and synthesized 4-hydroxy coumarin
azo dyes by coupling 4-hydroxy coumarin with a diazonium salt.

. Shanmugam Prakash('®! et al reported the novel bioactive azo compounds
fused with benzothiazole in which 2-amino benzothiazole was coupled with
various synthetic phenolic antioxidant molecules like BHA, phloroglucinal,
2.4-di-tert-butylphenol and 2,6-di~tert-butylphenol.

. H.F. Rizk!"8 et al reported synthesis of sodium 6-(4,6-dichloro-1,3,5-triazin-
2-ylamino)-8-((1 phenyl-3-substituted-1H-pyrazol-4-yl)diazenyl)-7-
hydroxynaphthalene-2 sulfonatcs from 5-Amino-3-substituted-1-

phenylpyrazoles with Nitrosyl sulphuric acid and sodium nitrite which shows
9
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antibacterial and anti-fungal activities

Hari R. Maradiyall?
aradiyal!”l et g reported synthesis of S5-acetyl-2-[4-[N-(2-

hydroxyeth ‘ '
ydroxycthy)amino] phenylazo]- 4-methylthiazole by using various N-alkyl

derivatives of aniline with propionic acid and AcOH

(18] .
C. K. Atay!!®] ¢t a] reported synthesis 0f3-mcthyl-5-(l methyl-1H-imidazol-2-

yl)d'aZC“yl)'4-ary1diazenyl) IH-pyrazole from 5-amino-4-arylazo-3-methyl-
1H-pyrazoles and 2-aryhydrazone-3-kctiminobutyronitriles by using

diazonium salt, nitrosyl sulfuric acid, and glacial acetic acid/propionic acid

which shows Antimicrobial activities.

. Azal S. Waheeb!"” et al reported synthesis of 2-[2- (4,5-Dimcthyl

thiazolyl)azo]- 4-methoxy phenol (DMeTAMP) from 2 amino-4,5-dimethyl
thiazol coupling with 4-methoxy phenol and using sodium nitrite which shows

antimicrobial activity.

10
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OUR WORK

In modern organic chemistry improvement of reaction efficiency the
avoidance of reagent the reduction of waste and the responsible utilization of our
resource have become critical objective By keeping these idea in mind a simple
and protocol for the synthesis of azo dye derivative has been developed by a
diazotization and coupling of amino-thiazole and catechin.

In view of above consideration, our interest in the azo dyes. Principally from
work undertaking with amino-thiazolc and catechin as a solvent and ice-cold temp.
condition are through to afford the product nearly quantitative yield.

Here I report an extremely facile and environmentally friendly method for

the preparation of azo dyes by the simple usc of amino-thiazole and catechin.

General diazotization and coupling reaction route is slightly synthetic, ratherthan

a greener one.

Catechin Power
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EXPERIMENTAL SECTION

SAFETY

Personal protective cquipment including safety goggles, gloves
and a lab coat must be worn at all times during the experiment. Long
pants should be worn along with close-toed shoes. No food of drink 1s
allowed in the lab. Always work in the fume hood. Be careful when
handling the products, they are deeply coloured and will stain your skin

and cloth for a long period of time. Do not wipe gloves on lab coats.
Collection of Raw Materials:

Amino-Thiazole, hydrochloric acid, distilled water sodium nitrite

and sodium hydroxide were purchased from Swaraj Chemical, Pune and

used without any further purification. Acacia catechu powder was

collected from the local market.

12
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l’ROCEI)U RES

Diazotizati ‘ .
ation and coupling reaction between amino-thiazole and
catechin carried out in ice bath. Reaction is monitored by TLC.

Recrystallize the product and Characterized by IR.

General Procedure
Diazotization reaction:

Amino-thiazole and concentrated HCI were added in a beaker and cooled
on an ice bath for half an hour. Previously cooled 4% NaNO2 solution was
added slowly to the beaker with continuous stirring for the formation of
diazonium salt. In another beaker, raw Acacia catechu powder was
dissolved in 0.1M NaOH solution and cooled in ice bath. The insoluble
materials were separated from the solution through filtration. After that the

solution of Acacia catechu was slowly added to the beaker of diazonium salt

keeping in an ice bath.

13
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- Reaction and Mechanism

Reaction of Thiazole and Catechin

on
on

on ol
N
Ho 0 + i\ \7__ NG no o O
O S N O
OH \7_N-—‘ N [ OH
OF
on \

s

Step I) Diazotization of Thiazole

N N
YN"’ HCI/NaNO, . \ Y;EQC'
A \

Step II) Coupling of Thiazole and Catechin
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Antimicrobial Activity

Antimicrobial Activity by Well Diffusion Method

—

Organism Name
Zone of Inhibition (mm)

—

10 mg/ml | 15 mg/ml | 25 mg/ml | 50 mg/ml
Escherichia coli 12 13 15 23
Staphylococcus Spp. | 11 22 24 26
Candida Spp. <10 14 16 20
Aspergillus Spp. <10 12 19 24
Organism Name Zone of Inhibition (mm)

100 ppm | 150 ppm

50 ppm

Streptomycin (Standard)

Escherichia coli 12

Staphylococcus Spp. | 20

Fluconazole (Standard)

Candida Spp. - 15

18
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Anti-Fungial

b
S T

Aspergiius wiqes

I

!

|

!

’.bvq-ﬂi‘n\ |
Natuzal Dye

19

(3 Scanned with OKEN Scanner




b &Sl aaanll
[

(3 Scanned with OKEN Scanner



o
¥ f"”‘fvﬂfc it

(3 scanned with OKEN Scanner



The tested Natural Dye has notable antimicrobial properties, especially
against Candida and Staphylococcus species. Its potential use as a natural
antimicrobial agent may be viable in formulations like herbal cosmetics, textile

dyes with antimicrobial properties, or even natural medicine — subject to further

testing and validation.

3]
2
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RESULT AND DISCUSSION

The diazotization and coupling of amino-Thiazole with catechin. It

is further purified, recrystallized and studied the IR Spectrum of dyes

which gives information about functional group incorporated in the

product or dye.

Antimicrobial Activity Results

Measured as Zone of Inhibition (in mm) — Larger values indicate

~ stronger antimicrobial activity.

Test Sample
Sr. Organism Name Zone of Inhibition (mm)
10 mg/ml | 15 mg/ml | 25 mg/ml | 50 mg/ml
1. Escherichia coli 11 mm 12 mm 14 mm 17 mm
2. Staphylococcus Spp- | 11 mm__| 12 mm 16 mm |20 mm
3. Candida Spp. 10mm |14mm |[I18§mm |23 mm
4. Aspergillus Spp- <10mm |<10mm |[<10mm [<]10 mm
Standard Comparisions
- | Standard (Control) 50 ppm | 100 ppm | 150 ppm | 300 ppm
Streptomycin (for bacteria)
1. E. coli 12mm |[13mm |14mm |15 mm
2.
Staphylococcus |74 mm  |22mm |24 mm |27 mm
Spp. _ |
Fluconazole (for fungi)
EN Candida Spp. 15 21 26 30
ith .
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/mtc.-prctation

The Natural Dye sample exhibits moderate antimicrobial activity,
especially at higher concentrations (50 mg/ml).

. The effect is strongest against Candida spp. and Staphylococcus
spp--

. No significant inhibition observed against Aspérgillus spp- (all

. values <10 mm).

. Compared to standard drugs:

I. The dye performs reasonably well against Candida and
Staphylococcus at high concentrations.

2. 1t is less effective than standards, but still shows promising

antimicrobial potential, especially as a natural product.

e
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CONCLUSION

Azo dye was prep: )
\ as prepared by using the natural polyphenolic compounds of

sacia catechu thr iaz0tirat: .
Acacia catechu through diazotization reaction. F ormation of dye containing the azo

group was confirmed by FTIR. The tested natural dye has significant antimicrobial

qualitics, particularly against Staphylococcus and Candida species. With additional

testing and validation, it could be used as a natural antimicrobial agent in

formulations such as herbal cosmetics, textile dyes with antimicrobial qualities, or

cven natural medicine.
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