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Preparation and characterization of several pyrimidine precursors derived
from chalcone and evaluation of the biological activity of some of them
Sarah Mohammed Salim! , Mohammed Ghazi Abdul Karim 2
Department of Chemistry | College of Education for Women | Tikrit University

Abstract:

This research involved the preparation of several pyrimidine precursors by reacting azo sub-
stituents with acetone to synthesize chalcones, which serve as the basis for the synthesis of hetero-
cyclic compounds. Sodium hydroxide was used as a catalyst, and ethanol was used as a cofactor.
The chalcones were then reacted with urea in an acidic medium using the same solvent to synthe-
size the pyrimidine precursors. The accuracy and validity of the results were confirmed through
physical measurements such as melting point and color, as well as spectroscopic measurements
such as FT-IR spectroscopy and 'H-'*C-NMR spectroscopy. These measurements demonstrated the
successful formation of the pyrimidine ring, evidenced by the disappearance of the carbonyl band
and the double bond in the chalcones and the appearance of a characteristic band and signals for
the azomethine group and other functional groups in the pyrimidine ring. The bactericidal activity
of the compounds was also evaluated against two types of bacteria: one Gram-positive (Staphylo-
coccus aureus) and the other Gram-negative (Escherichia coli). The results showed that some com-
pounds, particularly [S6, S7], exhibited inhibition diameters superior to those of ciprofloxacin and
imikacin at the studied concentrations, with a clear increase in inhibition diameter with increasing
concentration. The remaining compounds showed negligible activity at the tested concentrations.
This is attributed to the influence of the substitutes on the structural and biological properties of
the compounds.

Keywords: Chalcone, Pyrimidine, Biological Activity .
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sel I SUYI Lo Lol 1 e 5m dmg Lo sny 128,271 ST i) | ls £ pdl GluaYl
islas Jolpo skl 8155 Lo o LS Modd as 8 pa el LS L sl i 5l de

Bl ol b 8 ol (LSl e O b duldl L pd) cblall
L wblad) L oSl icaslies idas I Lot jUhasl o BT ([S S ] lmw Vs cls M

.o

1059 Jsidly 2 ka2 3\ S .[30,29]00J&dl (Ciprofloxacing (el gl s ) Lo o8 385

((v-«)u u-ou.a m‘#) zg.x.‘;-‘ CJ‘JLA‘UJ SJ,&-"J‘ CLJLSJ.Q.U 3:}3.“5.;\...“ 2.,!\.19.51 .5 djv\?
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0.1 4.0 3.2
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0.001 1.8 1.4
0.1 33 3.3
S, 0.01 24 2.5
0.001 1.5 1.8
0.1 1.8 1.5
S, 0.01 1.4 1.6
0.001 1.0 1.6
0.1 0.8 0.5
S, 0.01 0.2 0.3
0.001 0.7 0.3
0.1 1.5 0.7
S, 0.01 0.5 0.5
0.001 0.5 0.8
Ciprofloxacin 10mg 1.5 0.8
Amikasin 10mg 0.5 0.8




J9I LIl o ddidioll Juaropdl Biiliy 30 32e yorh A9 Judas
laio ydod doglgsll duledll ardig

o801 e gjle oo - o 200w Ojlw

|| 106

Biological activity of Staphplococcus

BUreus
36 57 522

M L
Fa n w in

=
in

inhibition zone in cm

Wl
0
523 524
mil 3.2 3.3 15 0.5 0.7
m (.01 25 25 16 0.3 0.5
m0001| 14 18 16 0.3 0.8

E. coil 5 S. aureus |, xSs A5 [S,S..S

22’S

23°

= M
=on s in

inhibition zone in cm
=1
in

0

mil

m0.01
m 0.001

Biological activity of Fscherichia coil

36 57 522 523 524

4 33 18 0.8 15
3 24 14 0.2 0.5
18 15 1 0.7 0.5

S. aureus ;S5 3b [S,S,,] eSS A s L9 IS

E. coil bS5 45 [S,,8,, ] nS M adles .10 K4




107 ||

dudlyelldoolall-duyyUlduls - daolellg dugul lwlysdldlao
02026 glus - eliosdl pg le - puulell adaoll - ggpuuellg gsludl sl

JsLodi
Yavuz, S. C., Akkog, S., Tiiziin, B., Sa-
hin, O., & Saripinar, E. (2021). Efficient
synthesis and molecular docking stud-
ies of new pyrimidine—chromone hybrid
derivatives as potential antiproliferative
agents. Synthetic Communications, 51,
2135-2159.
Panchabhai, V. B., Butle, S. R., & Ingole,
P. G. (2021). Synthesis, characterisation
and molecular docking studies on some
new N-substituted 2-phenylpyrido[2,3-d]
pyrimidine derivatives. Research Jour-
nal of Pharmacy and Technology, 3846—
3854.
Kumar, S., Lim, S. M., Ramasamy, K.,
Vasudevan, M., Shah, S. A. A., Selvaraj,
M., & Narasimhan, B. (2017). Synthesis,
molecular docking and biological evalu-
ation of bis-pyrimidine Schiff base deriv-
atives. Chemical Central Journal, 11.
Veeraboina, M. R., Pattabi, V., So-
maiah, N., Navuluri, S., & Mulakayala,
N. (2023). Synthesis, anticancer evalu-
ation and molecular docking studies of
amide derivatives of oxazole-pyrimi-
dine-1,3,4-thiadiazole analogues. Chem-
istry Data Collections, 47, 101071.
Radwan, M. A. A., Alshubramy, M. A.,
Abdel-Motaal, M., Hemdan, B. A., &
El-Kady, D. S. (2020). Synthesis, molec-
ular docking and antimicrobial activity
of new fused pyrimidine and pyridine
derivatives. Bioorganic Chemistry, 96,
103516.

;L ULwW UL .4

s Lo sl e 05 SO 0LS e Jelis O
e diie slae Yl ioulin il 055 Lo
bl Gl gall Cusl L ol
(FT-IR) {sldas Jto il LS M 4555 s
o= S ((H-"C-NMR) oLl (g5 501 i s
Ol s J s oS ol i oS Al s
SUasl o, BT [S,S ] e Vs coLS Ul 2 n
Ciproflox-) (S slé 5 ol feo o5 b
=SV ae Umikacin) - s SiasN s (acin
S, S, s Mo, gbl Ll 8 il
e s S L s Laises Ula s LLE[S,,
J‘;T J‘;“‘ Lg.U\ [S,:] “"SJL\ e pE ‘Oﬁ—iuﬁﬁfﬂ
L 5 15 Le sl ke e s L
L sl 6 sl Bl e L pds Cins
Sla¥l we felid) Lo 555 Il wle poz

o Al A s i s



J95J Ll o adiudiod| Juaao il bl 0 3ac youd il Judal
o801 e gjle oo - o 200w Ojlw

laio ydeyd dogigylll dUladll pudig

|| 108

11.

12.

13.

14.

15.

16.

Horchani, M., Hajlaoui, A., Harrath,
A. H., Mansour, L., Ben Jannet, H., &
Romdhane, A. (2020). New pyrazole-tri-
azole-pyrimidine derivatives as antibac-
terial agents: Design and synthesis, mo-
lecular docking and DFT studies. Journal
of Molecular Structure, 1199, 127007.
Haddad, B. S., & Abdul-bary, M. (2022,
July). Synthesis of new Azo compounds
combining with heterocyclic groups.
In AIP  Conference Proceedings (Vol.
2450, No. 1, p. 020001). AIP Publishing
LLC.

Hassan, Z. Q. M., & Abdulkarim, M. G.
(2023). Synthesis, Characterization, and
Biological Activity Evaluation of Chal-
cones and Pyrazole Derivatives Derived
from Indole. AL-Yarmouk Journal, 21(2),
42-52.

Talluh, A. W. A. S., Saleh, M. J., & Saleh,
J. N. (2024). Application of Infrared and
Nuclear Magnetic Resonance Spectra
in Studying the Bacterial Efficacy of
Some Oxazepane Derivatives Derived
From Hydrazones. Sensors and Machine
Learning Applications, 3(3).

Saleh, M. M., Saleh, J. N., Rokan, F. F,,
& Saleh, M. J. (2024). Synthesis, Char-
actarizit and evaluation of bacterial effi-
cacy and study of molecular substrates
of cobalt (IT) complex [Co (2-(benzo [d]
thiazol-2-yloxy) acetohydrazide)(H20)
(C12)]. Central Asian Journal of Medical
and Natural Science, 5(4), 198-211.
Dalaf, A. H., Saleh, J. N., Saleh, M. ].,
& Talluh, A. W. A. S. (2024). Environ-
mentally Friendly Synthesis, Bioactivity

6.

10.

Parveen, M., Azeem, M., Khan, A. A.,
Aslam, A., Fatima, S., Siddiqui, M. A.,
Azim, Y., Min, K., & Alam, M. (2022).
One-pot synthesis of benzopyrano-py-
rimidine derivatives catalyzed by p-tolu-
ene sulphonic acid and their nematicidal
and molecular docking study. Catalysts,
12, 531.

Shaaban, O. G., Issa, D. A. E., EI-Tom-
bary, A. A., Abd El-Wahab, S. M., Ab-
del-Wahab, A. E., & Abdelwahab, 1. A.
(2019). Synthesis and molecular docking
study of some 3,4-dihydrothieno[2,3-d]
pyrimidine derivatives as potential anti-
microbial agents. Bioorganic Chemistry,
88, 102934.

Tiwari, S., Seijas, J., Vazquez-Tato, M.,
Sarkate, A., Karnik, K., & Nikalje, A.
(2018). Ionic liquid-promoted synthesis
of novel chromone-pyrimidine coupled
derivatives: Antimicrobial analysis, en-
zyme assay, docking study and toxicity
study. Molecules, 23, 440.

Boumi, S., Moghimirad, J., Amanlou,
M., Ostad, S. N., Tavajohi, S., & Amini,
M. (2021). Synthesis, evaluation of bio-
logical activity, docking and molecular
dynamic studies of pyrimidine deriva-
tives. Letters in Organic Chemistry, 18,
212-225.

Kantankar, A., Rao, Y. J., Mallikarjun,
G., Hemasri, Y., & Kethiri, R. R. (2021).
Rational design, synthesis, biological
evaluation and molecular docking stud-
ies of chromone-pyrimidine derivatives
as potent anticancer agents. Journal of
Molecular Structure, 1239, 130502.



109 ||

dudlyelldoolall-duyyUlduls - daolellg dugul lwlysdldlao
02026 glus - eliosdl pg le - puulell adaoll - ggpuuellg gsludl sl

22.

23.

24.

25.

26.

of Some Oxazepine Derivatives from
2-Acetylthiazole. world of Medicine:
Journal of Biomedical Sciences, 1(8),
40-48.

Mohamed, S. A., Al-Badrany, K. A., &
Huseen, M. S. (2022). Preparation and
study of biological activity of pyrimidine
compounds derived from 2-acetylpyri-
dine. Vegueta. Anuario de la Facultad de
Geografia e Historia, 22(8).

Saleh, J. N., & Khalid, A. (2023). Syn-
thesis, characterization and biological
activity evaluation of some new pyrim-
idine derivatives by solid base catalyst
AL203-OBa. Central Asian Journal of
Medical and Natural Science, 4(4), 231-
239.

Mohammed Jwher, S., Jamil Nadhem,
S., & Khalid, A. B. (2024). Preparation,
characterization, and evaluation of the
biological activity of pyrazoline deriv-
atives prepared using a solid base cata-
lyst. European Journal of Modern Medi-
cine and Practice, 4(7), 25-32.

Bushra A, K., Farah M, M., Jamil Nad-
hem, S., & Mohammed Jwher, S. (2024).
Preparation, characterization, biological
activity evaluation, and liquid crystal-
lography study of new diazepine deriva-
tives. World of Medicine: Journal of Bio-
medical Sciences, 1(7), 65-76.

Adil Hussein, D., Mohammed, J. S., &
Jamil Nadhem, S. (2024). Green synthe-
sis, characterization, and multifaceted
evaluation of thiazolidinone derivatives:
a study on biological and laser effica-
cy. European Journal of Modern Medi-

17.

18.

19.

20.

21.

Evaluation and Multi-Faceted Charac-
terization of Bis (5-((1H-Imidazol-4-yl)
Methyl)-3-Phenylimidazolidin-4-One)
Derivatives. American Journal of Bio-
medicine and Pharmacy, 1(7), 104-114.
Talluh, A. W. A. S., Saleh, M. J., Saleh,
J.N., & Al-Jubori, H. M. S. (2024). Syn-
thesis and characterization of some new
imine graphene derivatives and evalua-
tion of their biological activity. Central
Asian Journal of Medical and Natural
Science, 5(4), 272-290.

Noman,R. S., Ahmed,S. E. , Abd alsalam
Ahmed,N. , Saleh,M. J. and Saleh,J. N.
(2026). Synthesis, Characterization, and
Biological Evaluation of Novel Tetra-
zole-Derived Compounds. Advanced
Journal of Chemistry, Section A, 9(5),
940-946.

Najm, R. S., AL-Rasheed, A. A., Mo-
hammed, A. S., Graba, B., & Saleh, M. J.
(2025). Synthesis, chemical characteriza-
tion and biological activity evaluation of
lamb meat-derived nanocomposite. Ad-
vanced Journal of Chemistry, Section
A, 8(12), 1890-1903.

Saleh, M. J., Saleh, J. N., Al-Badrany, K.,
Talluh, A. W. A. S., Shannak, Q. A., &
Abdulmajeed, A. Z. (2024). Use of Solid
Basic Catalysts in the Preparation of Cy-
clohexenone Derivatives and Evaluation
of Their Bacterial Activity. Vital Annex:
International Journal of Novel Research
in Advanced Sciences (2751-756X), 3(3),
104-112.

Khalid, A. B. (2024). Synthesis and
Characterization and Biological Study



J95J Ll o adiudiod| Juaao il bl 0 3ac youd il Judal

o801 e gjle oo - o 200w Ojlw

@in yhoy ixnglgsll dyladll pudig H 110

217.

28.

29.

30.

cine and Practice, 4(7), 155-168.
Talluh, A. W. A. S., Najm, R. S., Saleh,
M. J., & Saleh, J. N. (2024). Synthesis,
Characterization, and Evaluation of the
Biological Activity of Novel Oxazepine
Compounds Derived From Indole-5-Car-
boxylic Acid. American Journal of Bio-
science and Clinical Integrity, 1(8), 10-
19.

Saleh, M. J., & Al-Badrany, K. A. (2023).
Preparation, characterization of new
2-oxo pyran derivatives by AL203-OK
solid base catalyst and biological activ-
ity evaluation. Central Asian Journal of
Medical and Natural Science, 4(4), 222-
230.

Talluh, A. W. A. S., Saleh, M. J., & Saleh,
J. N. (2026). SYNTHESIS, CHARAC-
TERIZATION, AND EVALUATION
OF BIOLOGICAL AND LASER AC-
TIVITIES OF SOME NOVEL AZETID-
INONE DERIVATIVES. Kimya Prob-
lemleri, 24(2), 288-295.

Talluh, A. W. A. S., Saleh, J. N., Saleh,
M. J., & Al-Jubori, H. M. S. (2024).
Preparation and characterization of new
imidazole derivatives derived from hy-
drazones and study of their biological
and laser efficacy. Central Asian Journal
of Theoretical and Applied Science, 5(4),
202-211.



