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Abstract:

In this research, new azo dyes were prepared from the reaction of 4-amino An-
tipyrine with nitrous acid by the sublimation method. Uv-vis., FT-IR, '"H-NMR,
BC-NMR, (S.E.M.). The electrical conductivity and biological activity of some
prepared compounds and two types of pathogenic bacteria were studied, of them
were Gram-positive (G+), and were Gram-negative(G-). These include (Staphy-
lococcus aureus, Klebsiellia pneumonia,) and the Acker Muller-Hinton culture
medium. (Molar Huntin Agar) Aqueous solutions of the two compounds [S1, S3]
with concentrations (0.01,0.001,0.0001) mg/mL were also prepared using dimeth-
yl sulfoxide (DMSO) as solvent. The sensitivity test of bacterial isolates used in
the study was conducted by diffusion method, and the antibiotic Ampicillin were
used as a control sample. The electrical conductivity and industrial stability of
some prepared compounds were also studied.

Keywords: 4-amino Antipyrine, Azo Dyes, Staphylococcus Aureus, Klebsiellia.
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1. Introduction:

Over the previous years and until
the middle of the nineteenth century,
the colored materials were natural
sources such as organic and inorganic
dyes, and organic dyes are aromatic
and have an ancient history in dyeing,
as they were used in textile dyeing and
supplied from a vegetable source [1].
The industrially prepared azo dyes are
of the largest varieties, as they can bind
to the substance to be dyed and give
it distinctive colors [2]. Some of the
azo dyes are unaffected by light, oxy-
gen, washing, or acids and bases [3].
Azo dyes are named because they con-
tain the azo group [4]. The azo group
consists of two nitrogen atoms linked
by a double bond (-N=N-). It has SP?
hybridization, bonded with aromatic or
aliphatic carbon atoms [5]. Azo dyes
may contain one azo group called mono
azo dyes, or they may be dichotomous
may have more than two azo groups
called triple azo dyes [6]. According to
the IUPAC system, goose dyes are de-
fined as diamide derivatives HN=NH
[7], containing two aryl groups and be-
ing the most stable, while the -N=N-
group is called the Azo group [8].
There is also another classification

based on the method of applying these
dyes on an industrial scale. The dyes
are grouped as dispersed, acidic, basic,
or reactive [9]. The main factors that
show colors are the presence of unsatu-
rated groups in the molecule, and just
as the axochromic groups are essential
in increasing the intensity of the col-
or, they give the dye molecule acidic
or essential qualities as it expands its
ability to contact the substance to be
dyed [10]. It 1s an organic compound
N.O derived

13773
from pyrazolone, and the synonyms

whose formula is CH

for its name are metapyrazone, 4-ami-
nophenazone, which is derived from
pyrazolone and has a lactam ring con-
sisting of five functional groups in the
pyrazolone molecule and a free amino
group. Analgesic, antipyretic, and anti-
pharyngeal inflammatory [11,12], and
4-AAP is used in the field of analyti-
cal chemistry, as mineral chelates are
widely used such as corrosion inhibi-
tion, antioxidants, and anthelmintic
activity, as well as its chelating prop-
erties. 4-AAP has the ability to form
a wide variety of mineral complexes
with all types of transition metals [13],
and 4-AAP is also used as a primary
and basic material in the preparation
of mono and binary azo dyes because
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of its biological importance and im-
portance in many fields, especially in
the preparation of organic compounds
and supporting metal complexes [14],
and 4-AAP possesses antibacterial
and antifungal biological properties,
analgesic, sedative, antipyretic and
anti-inflammatory, as well as It is an
anti-rheumatic drug for the peripheral
nervous system EC. From an industrial
point of view, 4-AAP has been used as
an inhibitor of corrosion of steel and
zinc in a solution of sulfuric acid and
nitric acid. It has also been used as an
electrophilic reagent for the determina-
tion of ferric iron in water, industrial
effluents and soil samples. It was also
used in the preparation of a large num-
ber of azo dyes for tissues, estimation
from abroad, 4-A AP was used in the es-
timation of pesticide residues in the es-
timation of cost and aromatic amines,
and 4-AAP was used in the estimation
of aromatic compounds and substanc-
es, and 4-AAP was used in some phar-
maceuticals in some compounds [15] .

2. Experimental:

2.1. Chemicals used: All chemicals
used in this work were purchased from
BDH, Aldrich

and Fluka companies and were used

without further purification.

2.2. Devices used: The melting
points were measured using Electro-
thermal Melting Apparatus 9300. The
FT-IR spectra were captured using a
Shimadzu FT-IR 8400S spectropho-
tometer with a (4000-400) cm™ by
KBr disc. DMSO-d, as solvents were
used to capture 'H-NMR and *C-NMR
spectra on Bruker instruments running
at (400) MHZ.

2.3. Preparation of azo dyes (S1-
SS)

2.3.1. Preparation of the com-
pound (S1) [16,17]:

In a round flask (100 mL) (0.01
mol) sodium nitrite was dissolved in
(25 mL) distilled water in an ice bath
(0-5) 0°C. To (0.01 mol) of hydrochlo-
ric acid, and in a flask of (100 ml) ca-
pacity, (0.01 mol) 4-aminoantipyrine
was dissolved in (25 ml) of distilled
water, then (0.01 mol) of 4-chloroben-
zaldehyde was added from the separa-
tion funnel, the contents of the beaker
were added to sodium nitrite drop by
drop while maintaining the tempera-
ture. As the distillation continues, the
color of the solution changes from
transparent to purple. After the distil-
lation was completed, the stirring was
continued for an entire hour without
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heating. Then the residue was filtered was added from the separation funnel,

and dried .

2.3.2. Preparation of the com-
pound (S5) [18,19]

In a round flask (100 mL) (0.01
mol) sodium nitrite was dissolved in
(25 mL) distilled water in an ice bath (0-
5) 0°C. To (0.01 mol) of hydrochloric
acid, and in a flask of (100 ml) capac-
ity, (0.01 mol) 4-aminoantipyrine was
dissolved in (25 ml) of distilled water,
then (0.01 mol) Chloroacetophenone

the contents of the beaker were added
to sodium nitrite drop by drop while
maintaining the temperature. As the
distillation continues, the color of the
solution changes from transparent to
Orange. After the distillation was com-
pleted, the stirring was continued for
an entire hour without heating. Then
the residue was filtered and dried .

The rest of the chemical compounds
[S2,S3,S4] were prepared in the same
way.

Table (1) shows some physical properties of azo dyes.

Comp. No. Molecular For- Color M.P°C Yield %
mula
S1 CH,CIN,O, purple 210-212. 89
S2 C.HN,O purple 175-177 91
S3 C, HN,0 Dark Red 166-168 83
S4 CHBrN,O, Brown 104-106 88
S5 C,H,,CIN,O, Brown 191-193 84
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Table (2): Shows the prepared azo compounds

.Comp. NO Structure & Name

S1

Ly
el

o

dw

cuz [ !

~n"

S2

H3
1.5-dimethyl-4.

L\N/

iazenyl)-1,2-dihydro-3H-pyrazol-3-one

S3

(E)2

1,2-dihydro-3H-pyrazol-3-one

S4

S5

(E)-4-((4

1,5-dimethyl-1,2-dihydro-3H-pyrazol-3-one

2.4. Study of biological activity
[20, 21]:

This Study was used on two types
of pathogenic bacteria, of which are
gram-positive, are gram-negative, and
they are: Staphylococcus aureus and,

Klebsiellia pneumonia, are essential in
the medical field because of their re-
sistance to antibiotics. These bacteria
were taken from the laboratories of the
College of Education for Pure Scienc-
es, Department of Bio-Sciences, and a
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Mueller-Hinton-Agar culture medium
was used. Molar Huntin Agar) is used
to measure the biological activity of
antibiotics and chemicals for medical
uses and is used to measure and deter-
mine the minimum inhibitor (MIC).
Aqueous solutions of the two com-
pounds [S1, S3] were also prepared. At
concentrations of (0.01, 0.001, 0.0001
, mg/mL) and using a solvent dimethyl
sulfoxide (DMSO), a sensitivity test
was performed for the bacterial iso-
lates that were used in Study by diffu-

sion method in the nutrient medium of
Mueller-Hinton agar, which is a trans-
parent nutrient medium with a dark
yellow color. in the sensitivity test of
microorganisms towards antibiotics
because it contains an animal infusion
extracted from casein and starch.

3. Results and Discussion:

The azo dyes were prepared from
the reaction of one mole of ) 4-ami-
noantipyrine with one mole of nitrous
acid and 4-chlorobenzaldehyde .

-

_ >
HC1 @
S1

O—C—H

CH3 N_N@
| —— I
CH3 M ’b—O
AN

NaNO,4

J

3.1. Spectroscopic interpretation
(U.V-vis., FT-IR .'H-NMR, "C-
NMR, Mass)

The reaction of the compounds [S1-
S5] was confirmed by diagnosing the
prepared azo dyes by measurements of
ultraviolet (Uv-vis.), infrared (FT-IR),
proton nuclear magnetic resonance
('"H-NMR), and carbon nuclear mag-
netic resonance (*C-NMR) spectrum

When studying the ultraviolet (U.V-
vis.) spectrum of the prepared azo
dyes,[S1] shown in figure (1), we no-

tice the appearance of an absorption
band of greater intensity and lower
wavelength due to the electronic tran-
sitions m—7 * and caused by (C=C)
bonds, which Pathochromia displace-
ment appears in the prepared azo dyes
within a range of (280) nm, as well
as a beam of greater wavelength and
lower intensity, which is attributed to
the electronic transitions n—a*, which
are caused by the electron pairs. There
1s no participation in the oxygen and
nitrogen atoms. These bands appear
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pathochromically shifted in the pre-
pared compounds due to oxo groups
and succession within the range (380-
325) nm [22].

When studying the infrared (FT-
IR) spectrum of azo dyes [S1], shown
in figure (2), it was noticed that the
stretching band of the amine group
(NH,) disappeared in the prepared
compounds with the appearance of
several bands within the range Absorp-
tion bands within the range (1698 cm

-1) bel

ong to the group (C = O) imide, a
band at the range (1647 cm -1) belong
to the group (N = N), and a band at the
range (3141 cm -1) (1590-1570 cm -1)
belong to (C = C) olivine . As for the
(C-N) group, curvature beams appeared
in the areas (1207) cm™ and group cur-
vature beams. (C-O) appeared in areas
(1132) cm!, and as shown in table (2),
these bundles were close to what is
found in the literature [23].

Table (3): Results of the ultraviolet (nm) and infrared spectra of azo dyes

— . 0 (C-H)
UV,amax | vCH alkene | vC=0 V(C__C) oleﬁnl‘c aromatic
Comp. _ . . vC=C aromatic v (C-N)
No (nm), |vC=C aromatic | amide 5 (C-H) alit | v(N=N) | v (C-O) monosub-
) DMSO | v CH aliphatic . stituted
phatic
of plane
3141 1647 1207
S1 289 1698 1590, 1482 1570 1167 766-827
3186,3157 1614, 1583 1282
521 28 1304320662869 | 1708 | 1as31456 | P10 | o5y | 844808
3201 1602,1548,1508 1288 640,707,
53 287 3031, 2935 1702 1398,1367 1508 1107 748
3253 1593,1521 1282
S4 236 3043, 2927 1691 1448,1406,1380 1521 1224 748
3208 1652,1633, 1219
S5 288 3042 1713 1485.1456 1558 1176 769

When performing the '"H-NMR of
the compound [S1], shown in figure (4),
we note the protons of the benzene ring
appeared as two overlapping beams in
the range (7.5-7.4) ppm, The spectrum
showed signals at the site (5.39-5.84)
belonging to the protons of the pentag-

onal ring. as well as the emergence of
protons of alkyl groups in the position
of (3.6-3.4) ppm, and a signal appeared
at (2.6-1.2) ppm belonging to the pro-
tons of the solvent (DMSO- d,).

When studying the *C-NMR spec-
trum for the compound [S1] shown in
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figure (5), The signal at (160) ppm be-
longs to the carbonyl of the five-ring,
and the signal at (160) ppm belongs to
the carbon of the five-ring linked to the
methyl group, and multiple signals ap-
peared at (134-124) ppm belonging to
the carbons of the aromatic ring, and
the signal at (95) ppm refers to the car-
bon of the five-ring linked to the azo
group, and the sign at(40) ppm belongs
to the carbon (CH3) attached to the ni-
trogen of the five-ring, with the appear-
ance of a signal between (10-37) ppm
belonging to the carbon of the aliphatic
group [24].

3.2. SEM analysis of the scanning
electron microscope:

The technique (SEM) is used to take
an image of the surfaces of materials,
as it is a focused beam of high-energy
electrons to generate a variety of sig-
nals on the surface of solid samples,
where the different signals emanat-
ing from the sample reveal informa-
tion about the sample, including the
external shape and crystal structure,
whether it is nanomaterials or not, and
a two-dimensional i1mage is created
that displays the differences in these
properties,
whose width ranges from about 1cm to

and conventional areas

Sum can be imaged in scanning mode.

(with a resolution potential of 50 to
100 nm, magnification ranges from
20X to about 30,000X) Also capable
of performing analyzes of the locations
of selected points on the sample, this
approach is particularly important for
SEM and crystal structure. The SEM
analysis of the compound[S1] showed
that (500nm) was used for the cross-
sectional area and the magnification
power (MAG: 70.0KX), where the
peak of the radii of the compound par-
ticles was (70.10nm), which is shown
in the Gaussian curve. shown in figure
(6),. [25,26].

3.3. Dyeing operations:

One of the essential applications of
dyes is their use as dyes with better
specifications than the specifications
of ordinary dyes. The dye is the col-
ored substance that can give its color
to another sense, provided that it meets
several conditions, namely, that it has
a particular ability to the body to be
dyed, to be Intense color and stable
qualities against the influence of chem-
ical and natural factors such as fastness
to light and washing. Azo dyes [S50,
S55] were used in the dyeing process,
where an appropriate amount of azo
dye was dissolved in a suitable sol-
vent. The resulting solutions were used
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to dye equal weight pieces of cotton,
wool, cloth, and brocade, where iron
was used to fix the dye. When washed
with water, it showed apparent stability
and had good strength against soap and
washing powder shown in figure (7,8),
[27, 28].

3.5. Biological activity of some
prepared compounds:

The study of the biological activity
of the compounds prepared with cer-
tain concentrations showed that most
of these compounds have antagonis-

tic activity against the types of bacte-
ria studied, compared to the antibiotic
Ceftriaxone, Ampicillin (Cefixime,
which are a broad-spectrum antibiotic
with an antibacterial activity). It has
both positive and negative bacterias ,
and it also has a large inhibitory diam-
eter as it gives a high selectivity when
studying the sensitivity of bacteria to
the prepared compounds, and since
this antibiotic 1s used to treat many
infections and diseases such as uri-

nary tract infections, especially those

| Test | Staph aureus

| Klebsiellia pneumoniae |

that occur as a result of Infection with
colon bacteria and Staphylococcus au-
reus bacteria, as well as simple cystitis
in females caused by coliform bacteria,
and prostatitis caused by colon bacteria
in addition to infections of the lower
respiratory tract, sinusitis, arthritis and
bones. It is also used to treat diarrhea
caused by colon bacteria and is also ef-
fective in treating typhoid. Therefore,
two compounds of the compounds pre-
pared in this research [S1, S5] were
studied on different types of chromium-
positive and negative bacteria, which
recorded a global antagonistic activity
against the bacteria studied, and com-
pared with the mentioned antibiotics,
it is possible to use these compounds
As a treatment for the same infections

and pathological conditions above, af-
ter investigating the biological path of
these compounds, their side effects,
and the amount of their accumulation
in animal tissues. different compounds
(0.01,0.001,0.0001, mg/ml), where the
diameter of the inhibition ranges be-
tween (0 mm minimum diameter of in-
hibition to 13 mm maximum diameter
of inhibition measured) and the table
below It shows the inhibitory activity
of some of the prepared compounds,
and the figures show that the value of
the inhibition varies according to the
compound, and this is due to the low
baseline and because of the presence of
resonance shown in figure (9), [29].
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a number of positive and negative bacteria (the diameter of inhibition measured in mm)

Table (4): The inhibitory activity of the two compounds [S1, S5] in the growth of

Tedt Staph aureus Klebsiellia pneumoniae
e
0.01 0.001 0.0001 0.01 0.001 0.0001
S1 10 9 - 10 9 -
S2 5 6 4 13 10 -
S3 8 - - 7 - -
S4 9 8 9 8 12 -
S5 8 7 6 - - -
-
p
Scan Spectrum Curve
2.000 ! T !
1,500 - -m-mm oo —————————————————————————— -- —E:a —————————————————— ———————————— -
1.000
0.500
0.000 i H i
200.00 400.00 E00.00 200.00 300.00
Wt gwelengthlnmm)
. Figure 1: UV spectrum of S1
p
:

Figure 2: FTIR spectrum of S1
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Figure 7: Dyeing process for compound [S1] before and after washing with water
S J




dublyoll d o olaJl - du Ul duls - dualoellg dug il cluwlyal dlan
163 H 02023 Jgbi - clagsdl pgle - CULUI ol - ggiiielly Ll saxell

, . ' " - R,
\ A - g . M e o v
e e N { IR o, o b E ¥ e o Nl

Figure 8: Dyeing process for compound [S5] before and after washing with water

Figure 9: Compound S1,S5 inhibits the growth of all used bacteria
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4. Conclusions:

Physical and spectroscopic mea-
surements confirmed the accuracy and
validity of the prepared compounds.
Therefore, the methods used in the
preparation were good, successful and
low cost. Through SEM analysis, the
surface of the prepared compounds
appeared as if they were rocky layers
interspersed with deep trenches. The
values of the precise analysis of the
elements for the prepared compounds
were identical or close to the calculated
percentage. The vehicles were shown
to have good electrical conductivity.
The prepared compounds also showed
good efficacy against the bacteria used
in the study. The prepared azo dyes
also showed good industrial stability
of their dyes, as it was noticed that the
dyes were not removed by washing and
maintained their stability.
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