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Preparation and Characterization of Some New Compounds
Derived from 2-amino-4,6 dimethoxy pyrimidine and Some
Drugs, Evaluation of biological activity and its molecular docking

Nagam Faza Gazal Al-Janaby and Yusra Khalaf Al-Assadi
Chemistry Department - College of Education for Pure Sciences -
Tikrit University. Salah Al-Din — Iraq

Abstract:

In this research included the synthesis of Schiff base [NG1-NG3] through the
reaction of the substituted aromatic amine with aldehyde or keton group, synthesis
of azo dye [NG4-NG5] by the reaction of dapsone’s diazonium salt with amines
at (0-5) 0C, ,and characterization of the synthesized compounds by using spectro-
scopic techniques FT-IR, TH-NMR using DMSO-d6 as a solvent, SEM, in addi-
tion, melting point. This work also included a studyBiological activity Biological
activity and study of Molecular docking of the prepared compounds with proteins
has also been studied using the Auto Dock v4.2 program in an attempt to find out
the inhibitory potential of the compounds and the places of these compounds with
the active site of the protein and compare them with the practical results obtained .
Keywords: Azo Dyes, 2-amino-4,6 dimethoxy pyrimidine , Staphylococcus Aureus,

Klebsiella Pneumonia, .
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1. Introduction:

Azo compounds are a family of
chemical compounds that is getting a
lot of interest in scientific circles. They
are brightly colored and have long been
used as dyes and paints [1]. Furthermore,
their excellent thermal and optical prop-
erties have been extensively studied in
applications such as visual recording
medium, toner, and ink-jet printing [2].
As a result, much research on the syn-
thesis and spectrum characteristics of
various azo has been published. In ad-
dition, the azo compounds have been
described as an antidiabetic anti-neo-
plastic antibacterial [3], and anticancer
agent [4]. Add to it that azo compounds
are known to impede DNA, RNA, car-
cinogenesis, and protein production [5].
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 [6]. Some of the azo
dyes are unaffected by light, oxygen,
washing, or acids and bases [7]. Azo
dyes are named because they contain
the azo group [8]. The azo group con-
sists of two nitrogen atoms linked by
a double bond (-N=N-). It has SP? hy-
bridization, bonded with aromatic or al-
iphatic carbon atoms [9]. 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 [10]. According to the
IUPAC system, goose dyes are defined
as diamide derivatives HN=NH [11],
containing two aryl groups and being
the most stable, while the -N=N- group
is called the Azo group [12]. 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
[13]. The main factors that show colors
are the presence of unsaturated groups
in the molecule, and just as the axochro-
mic groups are essential in increasing
the intensity of the color, they give the
dye molecule acidic or essential quali-
ties as it expands its ability to contact
the substance to be dyed [14]. The azo-
methine group (-HC=N-) is present in
Schiff bases. Hugo Schiff originally de-
scribed them in 1864 as condensation
products of ketones or aldehydes with
primary amines. Schiff base formation
is usually catalyzed by acids, bases, or
heat [15].Schiff bases are employed as
intermediates in amino acid synthesis
or ligands to create metal complexes
with various structures [16, 17]. Aro-

matic aldehydes, particularly those with
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a sound conjugation system, produce
persistent Schiff bases, while aliphatic
aldehydes are unstable and polymerize
quickly [18]. Schiff base ligands with
hydrazone moiety have gotten a lot of
interest recently because of their ease of
synthesis, which leads to varied various
structures and beneficial functions, par-
ticularly biological ones [19].

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 Schiff bases

2.3.1.1 Preparation of the com-
pound (NG1) [20]

(0.01 mol; 0.26 g) of 2-amino-6,4-
dimethoxypyrimidine dissolved in 10
ml of ethanol was added to (0.01 mol;

0.3 g) of aldehyde to a round flask with
a capacity of (100) ml, and (8) drops
of icy acetic acid were added to it. The
mixture was escalated at (110) °C for
(4) hours, then the mixture was cooled
in ice for (30 minutes) and the precipi-
tate was filtered, then recrystallized us-
ing ethanol.

2.3.1.2 Preparation of the com-
pound (NG2) [20]

(0.01 mol; 1.00 g) of 2-amino-6,4-
dimethoxypyrimidine dissolved in 20
ml of methanol was added to (0.01 mol;
1.18 g) of aldehyde to a round flask
with a capacity of (250) ml, and (15)
drops of icy acetic acid were added to
it. The mixture was escalated at (130)
°C for (4) hours, then the mixture was
cooled in ice for (30 minutes) and the
precipitate was filtered, then recrystal-
lized using ethanol.

2.3.1.3 Preparation of the com-
pound (NG3)[20]

(0.01 mol; 0.29 g) of acetophenone
was dissolved in 5 ml of methanol and
8 drops of icy acetic acid were added to
it,and (0.01 mol; 0.3 g) of 2-amino-6,4-
dimethoxypyrimidine dissolved in 8
ml of methanol was added to a round
flask with a capacity of (100) ml. 30
minutes) and filtered and recrystallized
using ethanol.
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2.3.2. Preparation of the com-
pound azo dye (NG4) [21,22]:

In a round flask (100 mL) (0.01 mol;
0.62 g) sodium nitrite was dissolved in
(25 mL) distilled water in an ice bath
(0-5) 0°C. To (0.01 mol; 0.36 g) of hy-
drochloric acid, and in a flask of (100
ml) capacity, (0.01 mol; 1.82 g) of one
of the amoxicillins was dissolved in
(25 ml) of distilled water, then (0.01
mol; 0.75 g) 4-bromobenzaldehyde
was added from the separation funnel,

the contents of the baker were filtered
on sodium nitrite drop by drop while
maintaining the temperature. As the dis-
tillation continues, we notice the color
of the solution changing from trans-
parent to maroon. After the distillation
was completed, the stirring was contin-
ued for a full hour without heating. The
mixture is raised for (3) hours, then fil-
tered and dried. The rest of the chemi-
cal compound [NG5] was prepared in
the same way.

Table (1) shows some physical properties of compounds.

Comp. No. | Molecular Formula Color M.P°C Yield %
NG1 C H N.O, Pink 267-269 66
NG2 C H_BrN.O, White 272-274 67
NG3 C H N.O, Orange 83-85 62
NG4 C,H,.BrN,OS Yellow 145-147 89
NG5 C,H_FNO.S, Dark Red 260-262 91

Table (2): Shows the prepared compounds

Comp. NO. Structure & Name

NGl H C_°§~/>_N=E_Q°_CH’

N.(4,6-dimethoxypyrimidin-2-yl)-1-(4-methoxyphenyl)methanimine
NG2 Reare
NG3 §%é@
b
NG4 ATV
H:z@::"{_zh;w; " .
NG5 o Ao
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2.4. Study of biological activity
[23, 24]:

This Study was used on two types of
pathogenic bacteria, which are gram-
positive, and are gram-negative, and
they are: Staphylococcus aureus and,
Klebsiella pneumonia, 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
Mueller-Hinton-Agar culture medium
was used. Molar Huntin Agar) is used to
measure the biological activity of anti-
biotics and chemicals for medical uses
and 1s used to measure and determine
the minimum inhibitor (MIC). Aque-
ous solutions of the two compounds

H;C—O

—N o
\ h?—NHz+ H_&_Qo_cue,
H,C—O

[DM66, DM70] 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. D in the sensitivity test
of microorganisms towards antibiotics
because it contains an animal infusion
extracted from casein and starch.

3. Results and Discussion:

The Schiff basae were prepared
from the reaction of one mole of 2-ami-
no-6,4-dimethoxypyrimidine with one
mole of 4-methoxybenzaldehyde.

H.C—
CH,COOH ¢~ °

3.1. Spectroscopic interpretation
(FT-IR .,'H-NMR, “C-NMR, Mass)

When studying the infrared spec-
trum (FT-IR) of Schiftf bases [NGI],
in Figure (1) it was observed that the
expansion band of the amine group
(NH2) and the carbonyl group (C =
O) disappeared in the prepared com-
pounds, with the appearance of several

NG1

110°C

—N
N=C —
i —oom
H,C—O

bands within the range (1602 cm™) be-
longing to the expansion group (C =
N), with the appearance of two bands
in the range (1510-1453 cm™) is due to
dilatation of the aromatic bond (C=C),
and the beam is within the field (1411-
1371 cm™) belonging to the frequency
of the alkyl (C.H.) group. As for the (C-
N) group, curvature beams appeared in
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the areas (1303-1246 cm™') and group
curvature beams. (C-O) appeared in ar-
eas (1186-1122) cm!, and as shown in
table (2), these bundles were close to
what is found in the literature [25].

The infrared spectrum of the pre-
pared [NG2] Schiff bases showed in
Figure (2) that it was observed that the
expansion band of the amine group
(NH2) and the carbonyl group (C =
O) disappeared in the prepared com-
pounds, the appearance of band within
the range (1583 cm™) and the elonga-
tion of the azomethin group (C = N),
when the band appeared (3060 cm™)
and (11523-1456cm™)in the range de-
notes the (=C-H) ,(C=C) stretching ar-
omatic groups, respectively, as well as
an expansion band in the range (2985—
2947 cm-1) belonging to the (CH) ali-
phatic bond stretching[26].

The infrared spectrum of the pre-
pared [NG3] Schiff bases showed in
Figure (3) that it was observed that the
expansion band of the amine group
(NH2) and the carbonyl group (C =
O) disappeared in the prepared com-
pounds, the appearance of band within
the range (1585 cm™) and the elonga-
tion of the azomethin group (C = N),
when the band appeared (3022 cm™)
and (1452cm™)in the range denotes

the (=C-H) ,(C=C) stretching aromatic
groups, respectively, as well as an ex-
pansion band in the range (2995-2910
cm-1) belonging to the (CH) aliphatic
bond stretching[26].

The IR spectrum of the compound
[NG4] shown in figure (4), the disap-
pearance of the stretching band of the
amine group (NH2), as well as the ap-
pearance of the (NH) imide stretching
band that appears in the range (3335-
3313) cm-1, and the beam is within the
range of (1664cm-1) cm-1 due to the
stretching frequency of the carbonyl
group of the carboxylic acid, and the
appearance of a stretching band (N=N)
at (1514cm-1) as for the rest of the
bands They retained their regular posi-
tions within their natural ranges along
the series prepared for azo dyes [27].

When studying the proton NMR
- IH NMR of the compound [NGI]
shown in Figure (5), a single signal ap-
pears in the range of (6.85) ppm due to
imine protonation through the effect of
electron withdrawal by rosette and in-
duction of the nitrogen atom. A signal
appeared within the range (7.35-7.95)
ppm, belonging to the aromatic ring
protons. A signal appeared at (5.54)
ppm belonging to the protons of the
pyrimidine ring, at (3.86) ppm belong-
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ing to the protons of the ring-linked
methoxy group, in addition to a signal
at (2.4) ppm belonging to the protons
of the terminal methoxy group.

When studying the (NMR ) of the
compound [NG3] shown in figure (6),
signals with integration within the
range (7.3-7-1) ppm back to the pro-
tons of the aromatic ring. The spectrum
also showed multiple signals at the lo-
cation (6.34-6.75) ppm belonging to
the protons of the pyrimidine ring, and
also signals appeared at the location
(3.8-3.7) ppm belonging to the protons
of the methyl group associated with the
pyrimidine ring and displaced by the
influence of the neighboring group that
withdraws electrons.

When studying the 13C-NMR spec-
trum of the compound [NG3] shown in
Figure (7), a signal at (171) ppm be-
longs to the carbonate of the pyrimi-
dine ring, and the signal at (168) be-
longs to the imine group, and multiple
signals appeared at (127-128). ) ppm
due to the carbonization of the benzene
ring, with a strong signal appearing at
(53) ppm due to the methoxy groups
attached to the (129) pyrimidine ring.
[28].

The mass spectrum of the compound
[NGIM.Wt=273] shown in figure (8),

has several fissions, as a peak appeared
at m/z=250 [C_H N.O.], a second

1277177 373

peak at m/z=234 [C_H N.O_],a third

1277160 372

peak at m/z=219 [C H N.O,], and a

147372

fourth peak at m/z=209 [C, H N.O],

1007157 '3

the fifth peak at m/z=194 [CH N.O,],
the sixth peak at m/z=183 [C.H N.O_]
, the eighth peak at m/z=168
[CHN.O,] , the eighth peak at m/

779 372

z=155 [CHN.O, ] , the ninth peak at

679 3

m/z=140 [C.HN,O,] and Tenth peak
atm/z=130 [C.H, N,O,], eleventh peak
at m/z=115 [C.H,NO ], twelfth peak at
m/z=130 [C.H/NO,], thirteenth peak at
m/z=101 [C4H7NQO?2], fourteenth peak
at m/z=85 [C,HNO], and fifteenth
peak at m/z = 73 [C,H NO] which is
the base peak, the sixteenth peak at m/
z=60 [C,H O], and the last peak at m/
z=46 [C,H,O], and the baseline peak
proves the validity of the compound,
while the rest of the peaks prove the
structural form of the compound [29].

3.2. SEM analysis of the scanning
electron microscope:

The technique (SEM) is used to
take an image of the surfaces of ma-
terials, as it is a focused beam of high-
energy electrons to generate a vari-
ety of signals on the surface of solid
samples, where the different signals
emanating from the sample reveal in-
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formation about the sample, including
the external shape and crystal struc-
ture, whether it i1s nanomaterials or
not, and a two-dimensional image is
created that displays the differences
in these properties, and conventional
areas whose width ranges from about
lecm to Spm 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
[NG1= C, H N.O,] shown in Figure
(9) showed that (200nm) was used for
the cross-sectional area and the mag-
nification power (MAG: 20.00KX).
The radii shown in the Gaussian Fit
curve, where the peak of the radii of
the compound particles was (383.10
nm) [30,31].

The SEM analysis of the compound
[NG4= C,,H,,BrN,O,S] shown in Fig-
ure (10) showed that (500nm) was used
for the cross-sectional area and the
magnification power (MAG: 5.00KX).
The radii shown in the Gaussian Fit
curve, where the peak of the radii of the
compound particles was (66.96 nm).

3.4. Thermal analysis study:

The compound (NG1) shown in fig-
ure (11) The curve shows the gravimet-
ric decomposition technique that it de-
composes in two stages, where it shows
the gravimetric thermal decomposition
of the compound and the critical tem-
perature at which the maximum trans-
formation of the compound (maximum
weight loss) and the practical and theo-
retical percentage lost from each stage
are indicated by the mechanics, as it is
noted through the curve that the first
gravimetric decomposition starts at a
temperature of 152 and ends at a tem-
perature of 154, which indicates the
stability of the compound before these
two degrees, and it was also shown that
the total practical weight lost% (71.56)
and the remaining % (28.44). Theoreti-
cally, the total lost weight is (69.57)
and the remaining % is (30.43), and the
remainder is (C,0,).

3.5 Spectroscopy diffraction X-
ray(XRD)

The results indicated for the studied
compound [NG5], ) shown in figure
(12), that the average nanosize was in
the range of (1.10 - 54.56 nm), and this
shows the results of the SEM of these
compounds by having nanoscale clus-
ters.
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3.6. Themoleculardocking:[32,33]

The study of the molecular dock-
ing of the prepared organic derivatives
gave the number and types of bonds
through which these prepared deriva-
tives are linked with the residues of
amino acids that are found in the active
site of the enzyme Calprotectin, as the
study showed that the compound NG4
interacts with the residues of amino
acids that are present in the active site
of the enzyme Calprotectin by forming
three types of bonds, which are two hy-
drogen bonds that link the residues of
the amino acids THR18,LEU?2 located
in the active site of the enzyme With
the double electron of the ring’s sul-
fur atom pentameric as well as with a
hydrogen atom of the hydroxyl group
offset on the aromatic ring of the com-
pound, and two pi-alkyl bonds linking
the amino acid residues MET1, LYS43
which is located in the site of the char-
acteristic activities with the electronic
pairs of the aromatic ring of the dis-
tinctive and distinctive numbers of
the distinctive numbers, shown in fig-
ure (13).

7.5. Biological activity of some
prepared compounds: [34]

The study of the biological activity
of the compounds prepared with cer-

tain concentrations showed that most
of these compounds have antagonistic
activity against the types of bacteria
studied, compared to the antibiotic ,
Ampicillin which are a broad-spec-
trum antibiotic with an antibacterial
activity). It has both positive and nega-
tive bacteria, and it also has a large in-
hibitory diameter as it gives a high se-
lectivity when studying the sensitivity
of bacteria to the prepared compounds,
and since this antibiotic is used to treat
many diseases and infections such as
urinary tract, especially those that oc-
cur as a result of infection with colon
bacteria and Staphylococcus aureus
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, sinus inflammation,
arthritis and bones. It is also used to
treat diarrhea caused by colon bacteria
and 1s also effective in treating typhoid.
Therefore, two compounds of the com-
pounds prepared in this research [NG2,
NG3] were studied on different types
of chromium-positive and negative
bacteria, which recorded a global an-
tagonistic activity against the bacteria
studied, and compared with the men-
tioned antibiotics, it is possible to use
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these compounds as a treatment for the
same infections and pathological con-
ditions above, after examining the bio-
logical path of these compounds, their
side effects, and the amount of their ac-
cumulation in animal tissues. different
compounds (0.01, 0.001, 0.0001, mg/
ml), where the diameter of the inhibi-
tion ranges between (0 mm minimum
diameter of inhibition to 14 mm maxi-

mum diameter of inhibition measured)
and the table below It shows the inhibi-
tory activity of some of the prepared
compounds, and the figures show that
the value of the inhibition varies ac-
cording to the compound, and this is
due to the low baseline and because of

the presence of resonance, shown in
figure (14) .

Table (7): The inhibitory activity of the two compounds

[ING2, NG3] in the growth of a number of positive and negative bacteria
(the diameter of inhibition measured in mm)

Test Staph aureus Klebsiellia pneumoniae
0.01 0.001 0.0001 0.01 0.001 0.0001
NGl1 13 13 - 12 12 -
NG2 12 13 13 11 13 -
NG3 14 - - 14 - -
NG4 14 13 12 14 14 -
NG5 6 3 5 - - -

3.8. Dyeing operations:[35,36]

One of the main applications of dyes
is their use as dyes with better proper-
ties than ordinary dyes. A dye is a col-
ored substance that can give its color
to another meaning, provided that it
meets several conditions, namely that
it has a special ability to dye the body,
to have intense color and stable prop-
erties against the influence of chemi-
cal and natural factors such as fastness
to light and washing. Azo dyes [NG4,

NGS5] were used in the dyeing process,
in which an appropriate amount of azo
dye was dissolved in a suitable sol-
vent. The resulting solutions were used
to dye equal weight pieces of cotton,
wool, cloth, brocade, and wood, as iron
was used to fix the dye. When washed
with water, it showed apparent stability
and had good strength against soap and
washing powder, as shown in Figure
(15,16) [34, 35].
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Figure 9: SEM of NG1
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Figure 10: SEM of NG4
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Figure 12: XRD of NG5
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Figur 13: Interactions between NG4
and Calprotectin in 3D and 2D dimensions

Figure 14: Compound NG2,NG3 inhibits the growth of all used bacteria
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Figure 15: Dyeing process for compound [NG4]
before and after washing with water

Figure 16: Dyeing process for compound [NGS5]
before and after washing with water

4. Conclusions: in preparation were good, successful,

The physical and spectroscopic
measurements confirmed the accura-
cy and validity of the prepared com-
pounds. Therefore, the methods used

and low cost. Through SEM analysis,
the surface of the as-prepared compos-
ites appeared as if they were rock lay-
ers interspersed with deep trenches. .
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The prepared compounds also showed
good efficacy against the bacteria used
in the study. The prepared azo dyes
also showed good synthetic stability
for their dyes, as it was observed that
the dyes were not removed by wash-
ing and they maintained their stability.
It gave the results of molecular asso-
ciation and the types of acids present
in the compounds attached to the pre-
pared compounds with the amino acid
residues present in the structural site.
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