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Abstract

Many antimicrobial chemical compounds were prepared and they gave good killing and inhibition results, but lactam compounds were more
effective in inhibiting the growth of bacteria and fungi. In addition to their medicinal use, antifungals are also used to control mold growth on
damp materials in homes. Sodium bicarbonate, when applied to surfaces, acts as an antifungal. Another compound that also acts as an
antifungal is a mixture of hydrogen peroxide with a thin layer of paint that neutralizes mold and coats the surface to prevent vesicles from
forming. In this study seven organic compounds from lactam derivatives were prepared and identified by spectroscopic techniques (Infrared

Ray, Proton Resonance, Mass)-spectra, also biological revealing (fungi and bacteria) and other laboratory diagnosis.
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INTRODUCTION

In medicine, antifungal drugs are used to treat infections
such as tinea pedis, ringworm and candidiasis, by exploiting
the differences between mammalian cells and fungal cells. It
kills the fungi without seriously affecting the host®-3),
Unlike bacteria, both humans and fungi are multicellular
organisms. So fungal cells and human cells®® are similar at
the molecular level, which makes it more difficult to find an
antifungal target to attack®®. Accordingly, there are often
some side effects of some of these medicines. Some of these
side effects can be fatal if the medication is not used
properlyd®12 The spread and resistance of fungi and
bacteria to antibiotics made researchers resort to preparing
compounds more resistant to the activity of fungi. The
researchers counted the death of 5 million people in 2019
due to diseases related to antibiotic***" resistance, as well
as the death of 1.2 million people, due to direct antibiotic
resistance. In the same year, statistics indicate that AIDS
caused the death of 860,000 people in the world®822), while
the number of victims of the malaria epidemic reached
640,000 people. Most deaths from antibiotic-resistant
diseases®2® occurred due to respiratory infections, such as
pneumonia and bloodstream infections, which may lead to
sepsis(29'32)-
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EXPERIMENTAL PART

It is known that all the organic compounds that are prepared
must be carried out under spectroscopic tests and analyzes
to prove their chemical structures and structure through
frequencies in spectral bands, absorptions in Infrared
devices, Proton resonance devices, and Mass spectra that
were carried out outside the diameter at the University of
Isfahan in Iran, which gave accurate measurements and
Specificity of the prepared compounds, as well as
measurements of the percentage of microbial growth
inhibition of fungi and bacteria selected for study at the
University of Tehran.

Construction of Thiazole-Azo Compound {1} ¢ 7

2-Amino-4-methyl thiazole (0.01) mole dissolved in
concentrated hydrochloric acid with cold solution of sodium
nitrite at cooling temperature, then solution of p-methyl
benzaldehyde in basic medium was added, after that the
precipitation separation, washed by distilled water, dried to
give compound {1} appreciative to ways®

Construction of Thiazole-Azo-Schiff Compound {2}
6,7)

Thiazole-Azo compound {1} (0.01 mole) mixed with p-
anthranilic acid vi condensation reaction in acidic medium
(Glac. Acetic) for (3 hrs) from refluxing step, then parting,
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drying, manifestation to give Compound {2} appreciative to

practices 67
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Form.1: Construction of Azo-Schiff Compounds{1, 2}

Construction of Thiazole - Azitidine Compound {3}
6,7

Thiazole-Azo-Schiff Compound {2} (0.01 mole) countered
with chloroacetyl chloride (0.01 mole) in fusing step by two
reactions, then separation, drying, manifestation to
Thiazole- Azitidine compound {3} appreciative to
practices® 7,

Construction of Thiazole - Oxadiazole Compound
{4} (6,7)

Thiazole-Azitidine derivative {3} (0.01 mole) countered
with semicarbazide (0.01 mole) in presence of concentrated
sulfuric acid by refluxing for (28 hrs), then separation,
drying, manifestation to Thiazole-Oxadiazole compound
{4} appreciative to practices® 7.
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Form 2: Construction of Azitidine Compounds{3, 4}

Construction of Thiazole-Malimide Compound {5} ¢
7)

Azitidine-Oxadiazole derivative {4} (0.01 mole) condensed
with maleic anhydride (0.01 mole) for (3 hrs) in presence of
acetone as a solvent in fusing reaction at (180) C, then
separation, drying, manifestation to Azitidine-malimide

compound {5} appreciative to practices® 7,
Construction of Azitidine - Amide Compound {6} ¢
7)

Azitidine-Oxadiazole derivative {4} (0.01 mole) condensed
with p-chloro ethylbenzoate (0.01 mole) for (2 hrs), then
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separation, drying, manifestation to Azitidine- Amide

compound {6} appreciative to practices® 7,

Construction of Azitidine - Amide Compound {7} ¢
7)

Azitidine-Oxadiazole derivative {4} (0.01 mole) condensed
with 3,5-dimethyl-cyclohexanone (0.01 mole) for (4 hrs) in
acidic medium (Glac. Acetic), then separation, drying,
manifestation to Azitidine Anil  compound {7}
appreciative to practices® ”
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Form 3: Construction of AZitidine-Oxadiazole Compounds{5,6, 7}

RESULTS AND DISCUSSION

The main objective of this study is to prepare compounds
that reduce the growth of fungi and bacteria and equal the
strength and efficiency of some antivirals, as the bacteria are
considered resistant to antibiotics, and may cause
inflammatory infections in humans and animals that are
more difficult to treat than those caused by their non-
antibiotic resistant counterparts. Antibiotic resistance
increases medical costs, extends hospitalization, and
increases mortality.

FT.IR - Diagnosis

This chemical diagnosis gave sturdy values of assemblies of
synthesized  Thiazole-Azitidine-derivatives  [1-7] by
presence vibrant groups of frequencies at {(1452,1496) to
(1462, 1500)} cm consequently in all prepared compounds
for Azo group (-N=N-), while appearance frequency at

(1702) cm?* for (C=0) carbonyl group of aldehyde in
Thiazole- Azo compound {1},appearance frequency at
(1713) cm for carbonyl group of carboxyl (CO-OH) and
band at (1626) cm? for imine group (CH=N) that
disappearance while other frequency appeared at (1678) cm
L for carbonyl of amide group (-CO-N) in Azitidine
compound {3}, frequencies at (3196, 3242) for amine group
(NH,) in oxadiazole compound [4], all spectral revealing
appreciative to literatures®®.
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Form (2): I.R of Azitidine-Oxadiazole Compound{4}

"H.NMR - Diagnosis

This chemical diagnosis gave sturdy values of assemblies of
synthesized  Thiazole-Azitidine-derivatives  [1-7] by
presence vibrant groups of peak at & (8.34) for proton of
(CH=N) in anile group and peak at & (12.09) for proton of
(CO-OH) in carboxyl group in Thiazole-Imine
compound[2],while Oxadiazole-Azitidine compound [4]

gave peak at & (4.89) for protons of (NH3) in amine group,
all spectral revealing appreciative to literatures®®,
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Form (4): H.NMR-revealing of Compound{5}

Mass - Dignosis

The revealing of the tetrazole derivatives of thiazole-
azitidine gave additional identification of structured
compounds {1-7} that appeared fractions of functional

groups in equivalent molecular weight., every spectral
revealing appreciative to literatures®®, some figures (5, 6):
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Fig. (5): Mass Diagnosis of Azitidine-Malimide Compound {5}
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Fig. (6): Mass Diagnosis of Azitidine-Oxadiazole Compound {7}

Assessment of the effectiveness of Thizole-Azitidine
compounds against Bacteria ©

Although some new antibiotics are being developed, none of
them is expected to be effective in combating the most
dangerous forms of antibiotic-resistant bacteria. Given the
mobility and frequency of people nowadays, antibiotic
resistance is a global problem that requires efforts from all
countries and many sectors to solve it. More expensive
medicines should be wused in cases where first-line
antibiotics are no longer able to treat an infection. Longer
hospital stays for ailments often increase health care costs
and place economic burdens on families and communities.

The advances of modern medicine are being jeopardized by
antibiotic resistance, and organ transplants, chemotherapy
and surgeries, such as caesarean sections, are becoming
more and more dangerous without effective antibiotics to
prevent and treat infections.,In recent paper, we used
categories of bacteria that are among the sources of
numerous human infections, some of bacteria is Gram
positive, symbolized through (Staphylococcus aureus,
Streptococcus pneumonia ), and the second category is
Gram negative, symbolized by (E.Coli ) at (three
concentrations :10, 30, 60 micro gram) with blank®
(DMSO).

Table.1: Assessment of the effectiveness of Thizole-Azitidine compounds against Bacteria in Conc. (30 micro gram)

Compounds | Staphylococcus aureus | Streptococcus pneumonia | Escherichia.Coli
Compound {1} + + +
Compound {2} + ++ ++
Compound {3} ++ ++ ++
Compound {4} ++ ++ +++
Compound {5} +++ +++ -t
Compound {6} +++ +++ +++
Compound {7} +++ +++ ++

(+) : inhibition (4-7) mm
(++) : inhibition (8-12) mm
(+++) : inhibition (13-16) mm
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Form. 7: Inhipition of Azitidine Derivatives on Streptococcus pneumonia

Assessment of the effectiveness of Thizole-Azitidine
compounds against Fungi ©

Today, many scientific studies are trying to spread
awareness to reduce the use of antibiotics. Excessive use of
them has caused the development of fungal strains that are
immune to various types of antibiotics and diseases caused
by these fungi are difficult to treat, and may become a major

cause of death and disability.

The most dangerous of all of this is that there is a high
possibility of the emergence of new strains of fungi that the
current antibiotics may not be able to treat, so remember
before you use antibiotics to use them correctly, and this
means: the right dose, the right timing, and for an
appropriate period that does not exceed it.

Form. 8: A. flevus

<@

Form. 9: A. neger
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Table.2: Assessment of the effectiveness of Thizole-Azitidine compounds against Fungi in Conc. (40 micro gram)

Compounds Fungi : A.flevus | Fungi : A. neger
Compound {1} + +
Compound {2} + +
Compound {3} ++ ++
Compound {4} ++ ++
Compound {5} +++ +++
Compound {6} +++ +++
Compound {7} ++ ++

(+) : inhibition (4-6) mm
(++) : inhibition (7-12) mm
(+++) : inhibition (13-16) mm

Form. 8: Inhipition of Azitidine Derivatives on A. flevus

CONCLUSIONS

The World Health Organization organized the new data and
revealed the degree of antimicrobial resistance globally, and
issued a clear alert that urgent action is needed "if we are to
stay ahead in the race against antimicrobial resistance" to
antibiotics. Other experts argue that it is necessary to
improve monitoring of resistance levels in different
countries and regions. This study and its results confirmed a
good inhibitory ratio for the growth of fungi as well as
bacteria for all the prepared compounds

REFERENCES

Bush K, Jacoby GA, Medeiros AA (1995)¢ "A functional classification
scheme for beta-lactamases and its correlation with molecular

structure™¢ Antimicrob. Agents Chemother.¢ 39 (6): 1211-33 PMC
162717¢, PMID 7574506.

Nagham Mahmood Aljamali, S Jawad. (2022). Preparation, Spectral
Characterization, Thermal Study, and Antifungal Assay of
(Formazane -Mefenamic acid)- Derivatives., Egyptian Journal of
Chemistry, 411, Volume 65, Issue 2, February 2022,

DOI: 10.21608/EJCHEM.2021.88727.4266.

Nagham Mahmood Aljamali. Effect of Conditions and Catalysis on
Products., 1th —Edition, 2021, Eliva Press SRL., ISBN:
9781636482286

Stockert JC, Blazquez-Castro A, Cafiete M, Horobin RW, and Villanueva
A. MTT assay for cell viability: Intracellular localization of the
formazan product is in lipid droplets. Acta Histochemica 114: 785-
796 (2012). doi:10.1016/j.acthis.2012.01.006

Mosmann, Tim (1993). "Rapid colorimetric assay for cellular growth and
survival: application to proliferation and cytotoxicity assays". Journal
of Immunological Methods. 65 (1-2): 55-63. doi:10.1016/0022-
1759(83)90303-4. ISSN 0022-1759. PMID 6606682

Nagham Mahmood Aljamali. Synthesis of Antifungal Chemical
Compounds from Fluconazole with (Pharma-Chemical) Studying.,
Research journal of Pharmaceutical, biological and chemical sciences,
2017, 8 (3), 564-573.

Nagham Mahmood Aljamali. Alternative Methods in Organic Synthesis.
1th—Edition, Eliva Press SRL, 2020., ISBN: 9798680201176.

Bernas, T. and J. Dobrucki, Reduction of a tetrazolium salt, CTC, by
intact HepG2 human hepatoma cells: subcellular localisation of
reducing systems. Biochim Biophys Acta, 1999. 1451(1): p. 73-81.

Fadel O, Gomes Rodrigues D, Girard L, Bauduin P, Rossignol-Castera A,
L’Hermitte A, Gaillard J-C, Diat O. 2018. Separation and
identification of polar polyphenols in oily formulation using high-
performance thin-layer chromatography and mass spectroscopy

.Joumal of Pharmaceutical Negative Results | Volume 13 | Issue 4

2022 J 340



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC162717
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC162717
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC162717
https://ar.wikipedia.org/wiki/%D8%A8%D8%A8%D9%85%D8%AF_%D8%B3%D9%86%D8%AA%D8%B1%D8%A7%D9%84
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC162717
https://ar.wikipedia.org/wiki/%D8%A8%D8%A8%D9%85%D8%AF
https://pubmed.ncbi.nlm.nih.gov/7574506
https://ejchem.journals.ekb.eg/?_action=article&au=401051&_au=Sabrean+Farhan+Jawad
https://ejchem.journals.ekb.eg/article_188525.html#au2
https://ejchem.journals.ekb.eg/issue_28749_28751_.html
https://dx.doi.org/10.21608/ejchem.2021.88727.4266
https://ar.wikipedia.org/w/index.php?title=Journal_of_Immunological_Methods&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Journal_of_Immunological_Methods&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D9%85%D8%B9%D8%B1%D9%81_%D8%A7%D9%84%D8%BA%D8%B1%D8%B6_%D8%A7%D9%84%D8%B1%D9%82%D9%85%D9%8A
https://doi.org/10.1016%2F0022-1759%2883%2990303-4
https://doi.org/10.1016%2F0022-1759%2883%2990303-4
https://ar.wikipedia.org/wiki/%D8%B1%D9%82%D9%85_%D8%A7%D9%84%D8%AF%D9%88%D8%B1%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%85%D8%B9%D9%8A%D8%A7%D8%B1%D9%8A_%D8%A7%D9%84%D8%AF%D9%88%D9%84%D9%8A
https://www.worldcat.org/issn/0022-1759
https://ar.wikipedia.org/wiki/%D8%A8%D8%A8%D9%85%D8%AF
https://pubmed.ncbi.nlm.nih.gov/6606682

Sarah Mohammed Abed, et al.: Lactam-Heterocycles Compounds (Synthesis, Organic Revealing, Bacterial and Fungal Estimation

techniques. OCL, https://doi.org/10.1051/0cl/2018039.

Nagham Mahmood Aljamali. Synthesis and Biological Study of Hetero
(Atoms and Cycles) Compounds. Der Pharma Chemica, 2016, 8,6,
40-48.

Sun S.Y., Jiang W.G., Zhao Y.P. Comparison of aromatic and phenolic
compounds in cherry wines with different cherry cultivars by HS-
SPME-GC-MS and HPLC. Int. J. Food Sci. Technol. 2012; 47:
100-106. doi: 10.1111/j.1365-
2621.2011.02812.x. [CrossRef] [Google Scholar]

Imd Karm, Hasaneen Kudhair Abdullabass, Nagham Mahmood Aljamali.
Invention of (Gluta. Sulfazane-Cefixime) Compounds as Inhibitors of
Cancerous Tumors. Journal of Cardiovascular Disease Research,
2020,11, 2., 44-55., DOI: 10.31838/jcdr.2020.11.02.09.

Aseel Mahmood Jawad, Nagham Mahmood Aljamali, Saher Mahmood
Jwad. Development and Preparation of ciprofloxacin Drug
Derivatives for Treatment of Microbial Contamination in Hospitals
and Environment, Indian Journal of Forensic Medicine & Toxicology,
2020, 14, 2, p:1115-1122.

Agnieszka Wronka, Irena Malinowska -, Wiestawa Ferenc, Beata
Cristovao., Chromatographic Study of Novel Heteronuclear
Complexes with Schiff Base as Main Reagent., Chromatographia
(2014) 77:1103-1112., DOI 10.1007/s10337-014-2664-2.

Nagham Mahmood Aljamali. Spectral and Laboratory Diagnostics of
Compounds. 1th -Edition, 2021, Eliva Press SRL., ISBN:
9781636482118.

Ren, Jun; Yao, Peng; Chen, lJingjing; Jia, Lingyun (2014). "Salt-
independent hydrophobic displacement chromatography for antibody
purification using cyclodextrin as supermolecular displacer"”. Journal
of Chromatography A. 1369: 98-
104. doi:10.1016/j.chroma.2014.10.009. PMID 25441076.

Nagham Mahmood Aljamali. Synthesis and Chemical ldentification of
Macro Compounds of (Thiazol and Imidazol). Research J. Pharm. and
Tech, 2015, 8,1, 78-84., DOI : 10.5958/0974-360X.2015.00016.5.

T, Manish. "How does column chromatography work?". BrightMags.
Archived from the original on 21 April 2017. Retrieved 7 April 2017.

Shireen R. Rasool, Nagham Mahmood Aljamali,Ali Jassim Al-Zuhairi.
Guanine substituted heterocyclic derivatives as bioactive compounds.
Biochem. Cell. Arch. Vol. 20, Supplement 2, pp. 3651-3655, 2020.
DoclD: https://connectjournals.com/03896.2020.20.3651.

Nagham Mahmood Aljamali, Jad F. Preparation, Diagnosis and
Evaluation of Cyclic-Tryptophan Derivatives as Anti Breast Cancer
Agents. Biomed Pharmacol J., 2021; 14(4)., Available
from: https://bit.ly/3HuvIVG

Xu, Hua® Hazra, Saugata® Blanchard, John S. (2012) ¢"NXL104
Irreversibly — Inhibits the f-Lactamase  from Mycobacterium

tuberculosis"¢ Biochemistry¢ 51 (22): 4551-7.

doi:10.1021/bi300508r ¢ PMID 22587688.

Nagham Mahmood Aljamali. Designation of Macrocyclic Sulfazan and
Triazan as Originated Compounds with Their Estimation in Nano-
Activities by the Scanning Microscope., International Journal of
Convergence in Healthcare, January-June 2022, Vol. 02, No. 01., P:
25-34, Available at:
https://iwww.ijcih.com/index.php/ijcih/article/view/21

Rajaa Abdul Ameer Ghafil, Nour A Alrazzakb, Nagham Mahmood
Aljamali. Synthesis of Triazole Derivatives via Multi Components
Reaction and  Studying of  (Organic  Characterization,
Chromatographic Behavior, Chem-Physical Properties)., Egyptian
Journal of Chemistry. Vol. 63, No. 11, pp. 4163 - 4174 (2020). DOI:
10.21608/EJCHEM.2020.23541.2399.

Nagham Mahmood Aljamali, Zainab Mohamed Farhan. (2022).
Anticancer Study of Innovative Macrocyclic Formazan Compounds
from Trimethoprim Drug., Egyptian Journal of Chemistry,2022.,
DOI: 10.21608/EJCHEM.2022.132514.5852

D. Bravo-Diaz, Carlos (2010), "Diazohydroxides, Diazoethers and
Related Species”, in Rappoport, Zvi (ed.), PATai's Chemistry of
Functional Groups, John Wiley & Sons,

Ltd, doi:10.1002/9780470682531.pat0511, ISBN 9780470682531

Carey, Francis A., (2007). Advanced organic chemistry. Sundberg,
Richard J. (5th ed.). New York:
Springer. ISBN 9780387448978. OCLC 154040953.

Nagham Mahmood Aljamali, Nemah Sahib Muhammed. Chemo -
Spectral and Biological Studying of New Ligands., Research Journal
of Pharmaceutical, Biological and Chemical Sciences., May — June,
2017, RJPBCS,8,(3),Page No. 674

BADAWY, S.S.; ISSAY.M.; ABDELFATTAH,H.M. Thermogravimetric
studies on lanthanide complexes of new derivatives of 1,5-di aryl-3-
acetylformazan.Thrmo chim.Acta, 144,1999,249-255.

KATRITZKY, AR.; BELYAKOV, S.A;; CHENG, D.; DURST, H. D.
Syntheses of formazan sunderphase -transfer conditions. Synthesis. 5,
1995, 577-581.

Stockert JC, Horobin RW, Colombo LL, and Blazquez-Castro A.
Tetrazolium salts and formazan products in Cell Biology: Viability
assessment, fluorescence imaging, and labeling perspectives. Acta
Histochemica 120: 159-167 (2018). doi:10.1016/j.acthis.2018.02.005

Mhand K, Saden Ab, Nour Alrazzaka, Nagham M A. 2021. Synthesis,
Characterization and Biological activity study for new
hybridpolymers by grafting 1,3,4-triazole and 1,2,4-oxadiazle
moieties ontopolyvinyl chloride., Egyptian Journal of Chemistry.,
Vol. 64, No. 3 pp. 1273 - 1283, DOI:
10.21608/EJCHEM.2021.27879.2584

Berridge MV, Herst PM, and Tan AS. Tetrazolium dyes as tools in cell

biology: new insights into their cellular reduction. Biotechnology
Annual Review, 11: 127-152 (2015).

.Journal of Pharmaceutical Negative Results | Volume 13 | Issue4 |

2022 J 350



https://doi.org/10.1051/ocl/2018039
https://dx.doi.org/10.1111%2Fj.1365-2621.2011.02812.x
https://scholar.google.com/scholar_lookup?journal=Int.+J.+Food+Sci.+Technol.&title=Comparison+of+aromatic+and+phenolic+compounds+in+cherry+wines+with+different+cherry+cultivars+by+HS-SPME-GC-MS+and+HPLC&author=S.Y.+Sun&author=W.G.+Jiang&author=Y.P.+Zhao&volume=47&publication_year=2012&pages=100-106&doi=10.1111/j.1365-2621.2011.02812.x&
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.chroma.2014.10.009
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/25441076
http://dx.doi.org/10.5958/0974-360X.2015.00016.5
https://web.archive.org/web/20170421085642/http:/brightmags.com/how-does-chromatography-work/
http://brightmags.com/how-does-chromatography-work/
https://connectjournals.com/03896.2020.20.3651
https://bit.ly/3HuvlVG
https://ar.wikipedia.org/wiki/%D9%85%D8%B9%D8%B1%D9%81_%D8%A7%D9%84%D8%BA%D8%B1%D8%B6_%D8%A7%D9%84%D8%B1%D9%82%D9%85%D9%8A
https://doi.org/10.1021%2Fbi300508r
https://ar.wikipedia.org/wiki/%D8%A8%D8%A8%D9%85%D8%AF
https://pubmed.ncbi.nlm.nih.gov/22587688
https://www.ijcih.com/index.php/ijcih/article/view/21
https://ejchem.journals.ekb.eg/?_action=article&au=149675&_au=Zainab+Mohamed+Farhan
https://ejchem.journals.ekb.eg/article_188525.html#au2
https://dx.doi.org/10.21608/ejchem.2022.132514.5852
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1002%2F9780470682531.pat0511
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9780470682531
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9780387448978
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://www.worldcat.org/oclc/154040953

