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Abstract: Due to the great importance of heterocyclic rings, especially hexacyclic rings, in recent years,
due to their great importance in the medical and pharmaceutical field, new derivatives of the ring of
permidine, one of the heterocyclic hexacyclic rings prepared from the reaction of Chaluconate derivatives
with cyanoguandine, have been prepared in this research, where the compound 2-Acetyl pyrazine was
adopted as the primary nucleus in the preparation of gluconates used as intermediate compounds. The
reactions took place in a base medium of sodium hydroxide. These compounds were diagnosed using
physical properties such as color and melting point and spectral methods, including the infrared spectrum
(FT-IR) and the proton-carbon (1H-NMR)(13C-NMR) nuclear magnetic resonance spectrum. The
effectiveness of these compounds was measured against different types of gram-negative bacteria, such as
(Escherichia coli) and gram-positive bacteria, such as (Staphylococcus aureus) and the use of amoxicillin as
a control sample to compare with the results of inhibition of these compounds.
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1. Introduction

pyrimidine They are heterocyclic compounds similar to pyridine[1], consisting of two nitrogen atoms and
four carbon atoms in the ring. They are in the form of 1,3- hexacyclic heterocyclic diazines, as the location
of the nitrogens [2]in the ring determines the type and name of the compound as follows:

Recently, researchers have been interested in pyrimidine compounds and their derivatives due to their
importance in pharmacy[3], medicine, and industrial applications. And many previous studies have shown
that it has great significance in the medical field, cytotoxic activity[4], activity Analgesics, antimicrobial
activity [5][6], anti-inflammatory [7],[8], antioxidant activity [9],[10], antibacterial activity[11], and
anticancer agents[12].

Chalcones are important compounds for the preparation of many heterocyclic compounds. The general
formula of a chalcone consists of two aromatic rings linked through the a-p system of unsaturated carbonyl
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compounds. Compounds from electrophilic and nucleophile addition reactions[13]. The importance of these
compounds is due to the presence of two (active) functional groups, the double bond, and the carbonyl
group, in succession. Due to the presence of these two groups, they are subject to two types of addition 1,4-
on the double bond, which is Michael's addition, and Claysen's addition 1,2- on the carbonyl group, and this
qualifies it to enter the reactions of preparing the nuclei of heterocyclic rings[14]. Chalcones have many
uses in the fields of medicine and agriculture. They are used as antioxidants[15], antibacterial activity[16],
antimicrobial activity [17], antioxidant activity[18], antileishmanial[19], and anti-cancer[20]

2. Experimental
2.1. Material: All chemicals were used through this work and purchased from Fluka, BDH Companies.

2.2. Devices used: Melting points are uncorrected and were recorded in an open capillary tube on Stuart's
melting point apparatus. Infrared spectra have been recorded on a Shimadzu FTIR-8100 spectrophotometer
using KBr discs—and *H-NMR Spectra have been measured on an MHZ spectrometer using DMSO-d®) as
solvent. TLC did reaction monitoring and verification of the purity of the compounds on silica gel-
percolated alum sheets (type 60 F254 Merck, Darmstadt, Germany).

2.3. Preparation of chalcones derivatives (NA1-NADb) [21]

Dissolve ( 0.013 Mol 1.6,g ) of (2_Acetyl pyrazine ) in (6 ml ) of ethanol and add to it (10 ml) of (10%
NaOH ) alcoholic solution while stirring, and add to it ( 0.013 Mol, 1.96 g ) of one of the aromatic
benzaldehyde compensators dissolved in (5 ml ) of ethanol and leave the mixture while stirring for a period
of 3-4) at a temperature of (40-20) m°, then added to the crushed ice and left in the refrigerator for 24hr,
then equalized the medium using diluted HCL[21], collected the precipitate and filtered and recrystallized
from absolute ethanol, where the course of the reaction was traced by TLC and table (1) shows the physical
properties of compounds (NA1-NAb5).

Table (1) Physical properties of prepared compounds (NA1-NA5)

Comp. Molecular m.p. Yield
No.p R formula °£ % Color
NA:1 4-NOz C13HoN303 130-140 87 Light yellow
NA2 4-Cl C13H9N2OCL 150-160 85 Dark brown
NA3 4-Br C13H9N20Br 135-140 90 Light brown
NA4 4-F C13H9N20F 145-150 75 Yellow
NAs 4-CHs C13H9N20CH3 160-165 87 Off white

2.4. Preparation of 5,6-dihydropyrimidin-2(1H)-ylidene)cyanamide derivatives(NA6-NA10)[22]

(0.01 ML, 0.2 g ) of galcon was dissolved in (10 ml) of (10% ethanol) in a round flask with a capacity of (
100 ml), and then added to ( 0. 001 Mol 0.15, g) of cyanoquandine dissolved in (10 ml) of (ethanol 10%)
with stirring for (10) minutes, then add (10 ml ) of ( NaoH 10%) to it. The mixture is escalated for (3-6hr) at
a temperature of (70-110) m°; cool the solution and add to the crushed ice, equivalent to the solution, using
(10% HCL). The precipitate is filtered[22], dried, and recrystallized from absolute ethanol G, where the
course of the reaction is traced by (TLC) and table (2) shows the physical properties of the
compounds(NA6-NA10).

Table (2) Physical properties of prepared compounds (NA6-NA10)

Comp. Molecular m.p. Yield
No. R formula °C % Color
NAs 4-NO2 C14H10NsO2 120-125 53 White
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NA7 4-Cl C14H10NsCL 115-120 61 Light Brown 2.5.
NAs 4-Br C14H10NsBr 116-118 95 Off White

NAg 4-F Ci4H10NsF 153-155 63 Yellow

NA1o 4-CHs C14H10NsCH3 143-145 ol Orange

Evaluation of biological activity

The biological activity was estimated using the propagation method. In contrast, the biological activity has
been assessed by the Kirby-Bauer movement[23],

[24], 0.1 ml of bacterial suspension was spread to the ager Muller Hinton dishes, and the mixture was left
for 5 minutes to absorb the suspension[25],[26]. After that, holes were prepared for each dish using a Cork
Porer and a diameter of (5) mm per hole (0.1 ml) of the prepared solutions of the fourth hole using
(Amoxicillin) as a control sample. They incubated the dishes for (24) hours at 37. The inhibition zone
diameters around each hole have been measured in millimeters, depending on the method of
Prescott[27],[28].

3. Results and Discussion
The vehicles have been prepared (NA1-NAZ10) as shown in the following Scheme:

N—CN
CH3 N—CN
I N

|
0=C OHC R o
—Cc= R HNT N,
H
N NaOH , NaOH
| 30-40 C < Reflixe

R=F,Cl,Br,NO,,CH;
Scheme (1): Route of prepared compounds (NA1-NA10)
3.1. Characterization of chalcone (NA1-NAD5)

When studying the infrared (IR) spectrum of compounds (NA1-NAS5), it was observed that an absorption
beam appeared at the range (3074 — 3039) cm-1 belonging to the aromatic sphincter (CH), with an apparent
decrease in the wavenumber of the carbonyl group (C=0) ketone to appear at the range (1689-1662) cm-1
due to the sequence between the carbonyl group and the double sphincter that appeared at the range (1613 —
The spectrum also showed a signal in the range (3176-3135) cm-1 belonging to the elastic (=C-H) olefin,
and the appearance of an absorption beam was observed in the range (1647-1616 ) cm-1 belonging to the
elastic (C=N) as well as the appearance of two absorption beams in the range (1558-1512) cm-1 and (1490-
1454)cm-1 belong to elastic (C=C ) aromatics. As shown in Table (3) and Figure (1,2), these results were
comparable to what is found in the literature[29].

Table (3) results of infrared absorption of chalcones (NA1-NAD5)

IR (KBr) cm?
Comp.No. | R \gﬁ)r}:) V(()CI:F;E) vC=0 V(OCI:I;S: ) v(C=C) Arom. | v C=N Others
NA; 4-NO. | 3039 3136 1662 1595 1523-1485 1631 v( N-O) 1346
NA: 4-Cl 3045 3150 1689 1613 1548-1490 1647 v(C-C) 744
NA; 4-Br 3055 3165 1687 1611 1556-1483 1632 v( C-Br) 675
NA4 4-F 3074 3176 1674 1587 1512-1454 1616 v( C-F) 943
NAs 4-CHs | 3066 3135 1676 1610 1558-1470 1639 | v( C-H) 2929-2972
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When studying the 1H-NMR Spectrum of the compound [NA3] using a solvent (DMSO-d6), the appearance
of a second signal at the site (6.66-6.69) ppm attributed to the Proton of the group (O=C-CH) adjacent to the
carbonyl group, the appearance of a second signal at the site (6.90 and 6.93) ppm attributed to the Proton of
the second group (=CH) adjacent to the benzene ring, and the appearance of a single signal at the site (3.34)
PPM is attributed to the Proton Group (HDO). The appearance of a signal at the site (2.49) PPM is
attributed to the protons of the solvent (DMSO-D6), as in Figure (3).

When studying the 13C-NMR spectrum of the compound [N3] using a solvent (DMSO-d6), it was observed
the appearance of a single signal at the site (185.64) ppm attributed to the carbon of the carbonyl group
(C=0), the appearance of a single signal at the site (115.32) ppm attributed to the carbon group (=CH)
adjacent to the carbonyl group, and the appearance of a single signal at the site (148.30) ppm attributed to
the carbon group (=CH) adjacent to the benzene ring, the appearance of a single signal at the site (159.57)
ppm attributed to the carbon group (CH3) of the permidine ring, the appearance of a single signal at the site
(155.38) ppm attributed to the carbon group (CH3) of the second permidine ring, the appearance of multiple
signals at (122.30-159.57) ppm is attributed to aromatic ring carbons, the appearance of a signal at the site
(39.11-40.78) ppm is attributed to solvent carbon (DMSO-d6), the spectrum is shown in figures (4).

3.2. Characterization of 5,6-dihydropyridine-2(1H)-ylidene)cyanamide derivatives (NA6-NA10)

When studying the infrared (IR) spectrum of pyrimidine derivatives (NAs-NA10). Absorption beams in the
range (3099-3035) cm-1 belonging to the aromatic (CH) emitter were shown in the radiation spectrum, and
absorption beams were observed in the range (3378-3245) cm-1 belonging to the ( NH) emitter. It was also
noted the appearance of two absorption beams at the range ( 2935-2975) cm-1 and (2893-2844) cm-1
belonging to the automatic elastic (CH), in addition to the appearance of absorption beams at the range
(2219-2123) cm-1 belonging to the elastic (CN), the appearance of an absorption beam at the range (1659-
1629) cm-1 belonging to the elastic (C=N), and the appearance of two absorption beams at the range (1568-
1529) cm-1 and (1515-1452) cm-1 belong to the elastic (C=C) aromatics, and the absorption beam showed
at the range (1275-1234) cm-1 belongs to the elastic (C-N) group. Note Table (4) and Figure (5). These
packages were close to what exists in the literature[30].

Table (4) Infrared absorption results of 2 - Cyanamide pyrimidine compounds (NA6-NA10)

IR (KBr) cm
comp-No- |- R MEH |y "Xfi;;']) v(C-N) | v(C=N) | v(C=C) Arom. | v(C-N) | Others
NAs | 4-NO, | 3048 | 3359 32‘5‘2 2206 | 1645 12333 1274 Vg';'é?)
NA; 4-Cl | 3035 | 3350 gg;g 2219 | 1637 ﬁgg 1240 V(%'ZC)
NAs 4-Br | 3050 | 3378 gggg 2185 | 1659 ﬁgg 1234 V(gégr)
NAs | 4F | 3009 | 3345 | So°0 | 2123 | 1629 o 1205 | Vo)
NAp | 4-CHs; | 3043 | 3325 ;ggg 2173 | 1627 ig‘;’g 1237 | v(C-N)

When studying the 1H-NMR spectrum of the compound [N9], the appearance of a multiple signal at the
range (7.01-7.94) ppm attributed to the protons of the aromatic ring, the appearance of a single signal at the
position (1.17) ppm attributed to the Proton group (NH), the appearance of a triple signal at the range (3.73-
3.78) ppm attributed to the Proton Group (CH) aliphatic, as well as the appearance of a binary signal at the
positions (3.11, 3.13) PPM is attributed to the Proton Group (CH2), and the appearance of a signal at the site
(2.49) ppm is attributed to the protons of the solvent (DMSO-D6). The spectrum is shown in the figure. (6).
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When studying the 13C-NMR spectrum of the compound [N9], the appearance of an in-situ signal (152.78)
ppm attributable to the carbon Group (C=N) adjacent to the (CN) Group, the appearance of an in-situ signal
(163.85) ppm attributable to the carbon Group (C=N) pyrimidine ring, the appearance of an in-situ signal
(119.94) ppm attributable to the carbon group (CN), as well as the appearance of 115.94-160.08) ppm
attributed to aromatic ring Carbons, as well as the appearance of a signal in situ (62.10) ppm attributed to
the Carbon Group (CH) of the permidine ring adjacent to the aromatic benzene ring, the appearance of a
signal in situ (57.51) ppm attributed to the carbon group (ch2) of the permidine ring, the appearance of
signals At the range (39.34-40.36) ppm is attributed to the solvent carbonate (DMSO-d6), as in Figure (7).

3.3. Evaluation of Biological Activity:

Some of the synthesized compounds (NA3, NA4, NA6, NA7, NA9) were tested against various strains of
bacteria: Gram-positive bacteria Staphylococcus aureus and gram-negative bacteria Escherichia coli by cup
plate agar diffusion method[31]. The microbial cultures were incubated at (37 °C for 8 hours) and diluted
with 0.8% sterile saline[32]. The solution concentration for used drugs in DMSO was kept at 100ug/mL.
Amoxicillin as a negative control was used. The biological activity was measured by measuring the
inhibition diameter of the growth of bacteria around the disk in use [33]. as shown in Table (5).

Table (3): Inhibitory effectiveness of some prepared compounds (NA3, NA4, NA6, JA7, NA9) and
control treatments (antibiotics) on the growth of several positive and negative bacteria

Comp. No Escherichia coli | Staphylococcus aureus

T [ 25% [ 50% | 100% | 25% | 50% | 100%
NA3 17 19 23 16 17 18
NA4 16 20 24 11 14 16
NA6 6 10 13 10 16 17
NA7 10 15 13 12 15 16
NA9 13 19 20 10 12 15
Amoxicillin | 10 16 24 10 20 20

100

Figure (1): The infrared spectrum of the compound (NA1)
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Figure (2): The infrared spectrum of the compound (NA4)
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Figure (3): The 'H-NMR spectrum of the compound (NA3)

513



v EUROPEAN JOURNAL OF MODERNMEDICINE AND PRACTICE
Vol. 4 No. 5 (May - 2024) ISSN: 2795-921X

MODERN MEDICINE
AND PRACTICE

= S co [=N=N=]
LZZLZFLLZ
=== ===
o o o DM S e s8aA saa
2 A S B8 Mo, R E B
i S oS e e R NS el il B | ==
S E8EE 235883 sssfaas
I [ —N B Farameter Valua
1 Data File Name 3
2 Tite wahame, 653 Ad
3 Comment N3 CHMR
4 origin UXNMR, Bruker Analytische
Masstechnik GrrbH
5 owner root
6 site
7 Instrument spect
8 Author
9 solvent bMsa
10 Temperature 300.0
11 Fulsn Sequence pg
12 Experiment 10
13 Probe 5 mm BBO BEB-1H 23934/ 104
14 Humber of Scans 930
15 Receiver Gain 327680
16 Relacation Deloy. 2.0000
17 Pulse Width 14.0000
18 Presoturation
Frequency
19 Acquisition Time 1.8220
20 Acquisition Data 2011-03-05T13:19:00
21 Modification Date 2011-03-05T13:48: 10
22 Clos
23 Spectrometer 75,41
24 Spectral Width 179856
25 Lovest Frequency  -1452.1
26 Hucleus 13
27 Acquired Size 32768
28 Spectral Size 65536
29 Dig tal Resolution 0.27
I 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o
f1 (ppm)

Figure (4): The BC-NMR spectrum of the compound (NA3)

3500 3000 2500 2000 1750 1500 1250 1000 750 500
NA13 1/cm

Figure (5): The infrared spectrum of the compound (NAS8)

514



9 EUROPEAN JOURNAL OF MODERNMEDICINE AND PRACTICE

Vol. 4 No. 5 (May - 2024) ISSN: 2795-921X

MODERN MEDICINE
AND PRACTICE

|57 5 200
a 280
XEENRHA3S S o
[ —— [ =l e e e e e e e IR T B T B — -
1 Data File Name N4 Te——] me——— e I
2 Twe Mah e 656.fid | 240
3 Comment 14 HNMR
a origin MR, Bruk er Analy i he
5 ownar raat N [=2=20
5 ste
7 Insrument pect L
2 Nowmor N 200
9 Salvent omso
10 Temperature 300.0 J[ f 180
11 Pulse Sequence z
12 Experiment T}
13 Probe 5 mm BBO BE-1H 73934/ 194 160
14 Number of Scons 16
15 Receiver Gain 1140 140
16 Relaxation Delay 2.0000
17 Pulze Width a.0000
18 Fresaturation Frequency 120
13 Acquistion Time 1.3665
20 Acquisiion Date 2011-03- 06T 05:45:00
21 Modification Date 2011-03-06T08:15: 30 -100
22 Closs
23 Specirameter Frequency 299,87
24 Spectral Width s805.2 [ec
25 Lowvest Frequency “za
26 Nuclous H | s0
27 Acquired Size a192
28 Speciral Size
20 Digital Resakition 0.0 lao
Lzo
S —
Lo
o g o o
=88 ] 9 2 —
= i en = — =
T \
19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o
1 (ppm)
S
Wi 0o 0 < oo o 0 W = =
EEE E=aanS3aR ==
gy SEaas =+ v :
S T A A e e 2D e
IR RS I o T R S n
L T e e N [ |
Faramatar Vala
1 Data File Hame. o)
2 Title Mah ames, 857 fid
3 Comment 11 CHMR
CN 4 orgin UHMR, Bruker Analytische
- Messtechnik GmbH
N 5 Owner root
6 site
7 Instrument spect
6 Author
o Solent DMSO
10 Temperature 300.0
11 Pule Sequence 20pg
12 Experiment 1
13 Frobe 5 mm BBO BB-1H 23934/ 194
14 Number of Scans 1000
15 Receiver Gain 32760.0
16 Relxation Delay 2.0000
17 Pulss Width 14.0000
18 Prossturation
Frequency
19 Acquistion Time 1.6220
20 Acquisition D ote 2011-03-06T09:50:00
21 Mod fication Dete  2011-03-06T09:20:34
22 Class
23 Spectrameter 75.41
Frequency
24 Spectral Width 170856
25Lowest Frequency 14836
26 Nucleus 13¢
27 Acquired Size 32760
26 Spectral Siza 65536
29 Digitel Reolufion 0.27
I 210 200 190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure (7): The *C-NMR spectrum of the compound (NA9)




V EUROPEAN JOURNAL OF MODERNMEDICINE AND PRACTICE
: / Vol. 4 No. 5 (May - 2024) ISSN: 2795-921X

MODERN MEDICINE
AND PRACTICE

Figure (8) inhibitory effectiveness of some compounds against bacteria (Escherichia coli) and
Staphylococcus aureus

4. Conclusions: The correctness and validity of the prepared compounds were ascertained by spectroscopic
and physical measurements, where the infrared spectrum accurately proved the presence of active
aggregates, and this confirmation increased the NMR spectrum of the proton and the carbon spectrum,
which accurately agreed on the correctness of the structures of the prepared compounds. These compounds
are stable at Laboratory temperature and do not decompose or change color. The prepared compounds
showed high and good inhibitory activity against Gram-positive and Gram-negative bacteria, and the results
were compared with those of amoxicillin, which was used as a control sample.
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