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Abstract: This study produced new azetidine derivatives by reacting derivatives of
hydrazones (Benelli reaction products were used for this preparation) with chloroacetyl
chloride. The produced compounds were then identified using spectroscopic techniques
like infrared spectra (FT-IR) and resonance spectra (H1-NMR & C13-NMR). Among the
four bacterial isolates used to evaluate the biological efficacy of some of the prepared
compounds on their growth were Escherichia coli and Staphylococcus aureus. Thin layer
chromatography (TLC) was employed in addition to these analyses to monitor the
reactions' progress and ascertain the purity and melting points of the produced

compounds.
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1. Introduction

There is a carbonyl team and a nitrogen atom at position two of these quadruple rings.

They are also known as 3-lactam compounds [1], [2].

Cl

Since azathiidine compounds are present in antibiotics like cephalosporin and
penicillin, they are significant biologically cyclic compounds [3]. The following methods

were used to create the two compounds, which have been used as anti-inflammatory agents

(4], [3]-
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They are biologically active compounds. Studies have shown that they have efficacy
antifungal [6], [7], antimicrobial [8], [9], antitumor [10], [11], antibacterial [12], [13], and
antioxidant [14].

2. Materials and Methods

2.1. Material

All chemicals were used through this work and purchased from Fluka, BDH Companies.

2.2. Devices Used

The Stuart melting point apparatus recorded the uncorrected melting points in an
open capillary tube. KBr discs and 1H NMR have been used to record infrared spectra on
a Shimadzo FTIR-8100 spectrophotometer. DMSO-d6) was used as the solvent to measure
spectra using an MHZ spectrometer. TLC was used to monitor the reaction and confirm
the purity of the compounds (type 60 F254 Merck, Darmstadt, Germany) on alumni sheets

percolated in silica gel.

2.3.Synthesis Of Azetidine (D57-D61) [15]

Dissolve a mixture of prepared hydrazones (0.001 Mol) in 10 ml of 4,1-dioxane and
then add (0.002 Mol) of chloro acetyl chloride dissolved in 10 ml of 4,1-dioxane with (0.002
Mol) of triethylamine also dissolved in 4,1-dioxane solvent stir the solution for 24 hours
(with a glass motor then the mixture was left at the laboratory temperature for 24 hours to
complete the reaction, after which the solution was added to a beaker containing crushed
ice, the precipitate was filtered, dried and recrystallized with ethanol 99.9%, As shown in
Table.

2.4. Evaluation Of Biological Activity

Unlike the Kirby Bauer movement [16, 17], which uses the propagation method to
measure biological activity, [18, 19] involves adding 0.1 ml of bacterial suspension to ager
Muller Hinton dishes and letting them absorb it for five minutes. The dishes were then
incubated for twenty-four hours at 37 °C after holes were made in each one using a cork
plunger and a diameter of five mm per hole (0.1 ml) of the prepared solutions of the fourth
hole using (Amoxicillin) as a control sample. Using Prescott's method [20], the inhibition

zone diameters surrounding each hole have been measured in millimetres.

3. Results and Discussion

Preparing a set of compounds, producing new ester derivatives through a biogenic
reaction, and converting the end product of that reaction into hydrazide by reacting with
hydrazine, benzaldehyde, and hydrazone, which in turn responded with chloro acetyl

chloride acid to produce derivatives of azetidine were all part of this study. Spectral
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methods were used to validate the compounds in this investigation. Scheme (1) illustrates

the described sequence of events.
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Scheme 1. Route of prepared compounds (Ds7-De1)

3.1.Characterization of azetidine

When studying the ultraviolet and visible (Vis-UV) spectra of quinazoline
derivatives[D51-D61] using ethanol (95%) as a solvent and with a concentration ranging
from [10-5-10-3] molar, an absorption beam at (284-224) Nm due to transitions (*n<—n) and
an absorption beam at (387-328) Nm due to electronic transitions of type (*n<—n) appeared.

And when studying the infrared (IR) spectrum of azetidine-2 derivatives- On [D57-
Dé61] the disappearance of the azomethine elastic band (C=N) of hydrazone was observed,
the appearance of absorption bands at the frequency (3161-3326) cm-1 belonging to the
elastic band (NH), the appearance of an absorption band at the frequency (3054-3085) cm-
1 belonging to the aromatic elastic band (CH), as well as the appearance of absorption at
the frequency (2927-2989) cm-1 belongs to the aliphatic (c-h) sphincter, an absorption beam
appeared at the frequency (1677-1695) cm-1 belongs to the carbonyl (C=O) team adjacent
to the chlorine team, and an absorption beam appeared at the frequency (1635-1657) cm-1
belongs to the carbonyl(c=0) amide sphincter, also two absorption beams were observed
at the frequency (1454-1542) cm-1 and(1406-1472) cm-1 belonged to the Metropolitan of
Asser (C=C) aromatization, and an absorption beam appeared at the frequency (752-796)
cm-1 belonging to the sphincter (C-Cl [21], as shown in Table (2) and Figure (1,2).

When studying the (‘H-NMR) spectrum of the compound [D58], the appearance of
a single signal in the range (8.82) ppm attributable to the Proton team (NH), the appearance
of a multiple signal in the range (7.51-8.09) ppm attributable to the protons of the aromatic
ring, the appearance of a binary signal in the range (5.34 - 5.35) ppm attributable to the
Proton Team (CH-CI) in the azetidine quad ring, the appearance of a binary signal in in
the range (5.91 - 5.93) ppm attributed to the Proton Team (CH-N) in the azetidine
quaternary ring, and the appearance of a single signal in the range (4.98) ppm attributed
to the Proton Team (CH) of the pyrimidine ¢[22], as shown in Figure (3).

When studying the ("*C-NMR) spectrum of the compound [D58], the appearance of
a signal in the range (12.54) ppm attributable to the carbon Team (C-Cl) in the azetidine
quaternary ring, the appearance of a signal in the range (45.63) ppm attributable to the
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carbon Team (C-N) in the azetidine quaternary ring, the appearance of signals in the range
(64.115-16.147) ppm attributable to the carbons of the benzene aromatic ring, the as well as
the appearance of a signal in the range (165.51) ppm attributed to the carbon of the
carbonyl team (CO-CCL), the appearance of a signal in the range (152.22) ppm attributed
to the carbon of the carbonyl team of the pyrimidine, as well as the appearance of a signal
in the range (170.04) part of The millionth is attributed to the carbon of the amide carbonyl

team [23], as shown in figure (4).

3.2. Evaluation of Biological activity:

Bacteria with Gram-positive status Tests were conducted on D57, D58, and D59,
three of the synthesized compounds, against Streptococcus faecalis and gram-negative
bacteria. The agar diffusion method uses a Proteus cup plate [24]. After the microbial
cultures were incubated for eight hours at 37 °C, 0.8% sterile saline was added [25]. The
concentration of the drug solution in DMSO was maintained at 100pg/mL. As a negative
control, amoxicillin was utilized. The inhibition diameter of bacterial growth surrounding

the in-use disk served as a proxy for biological activity[26]. as shown in Table (3).

Table 1. Physical properties of the prepared compounds (Ds7-De1)

Com. No. R Molecular formula m.p. °C Yield% Rf Color
Ds? Cl C2a1H17N:OsCl2S (159-161) 52% 0.69 Brown
Dss Br C21H17N4OsBr25 (120-123) 48% 0.72 Brown
Dso H C21H19N1OsS 250dec. 86% 0.88 Brown
Deo NO2 C21H17N6O7S (151-153) 45% 0.68 Brown
De1 CH3 C2sH23N4OsS (127-129) 70% 0.80 Brown

Table 2. FT-IR data of prepared compounds (Des-De9) cm!
A maxi
Comp. vC-H vC-H v C=C
A max: R vNH . vC=0 Others
No. EtOH Arom. Aliph. Arom. v (C-CD)
Nm
3161
262 1637 1454
Ds7 Cl 3226 3078 2972 v(C-Cl) 756
387 1695 1406 796
3303
3193
237 1646 1531
Dss Br 3232 3069 2981 v(C-Br) 657
370 1681 1472 759
3312
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3262
282 1635 1542
Dso H 3281 3051 2964 -—-
337 1672 1465 765
3317
3169
231 1641 1510 asy.1314
Do NO2 3274 3045 2955
351 1678 1426 783 sym.1538
3325
3197
284 1656 1512
De1 CH3 3245 3085 2974 -
342 1677 1454 752
3326

Table 3. Inhibitory effectiveness of some prepared compounds (Ds7, Dss, Dsy) and control treatments (antibiotics) on

the growth of a number of positive and negative bacteria

Escherichia coli Staphylococcus epidermidis
Com. No.
0.001 0.01 0.01 0.001 0.01 0.1
Ds? 1.3 1.2 1.2 44 4.7 5.1
Dss 3.1 2 3.2 3.1 3.2 3
Dso 2.7 2.6 4.1 4.0 4.4 51
Ciprofloxacin 0.5 25 1.5 0.8 1.8 1.8
100 }/M r\[\,\ﬁ,\MWMN\ ” J
pE N A
] L 8 1
90 ] ' ! ; é vV U | g3
: \{,\—/ / /\/ﬂ’uﬁv
go || 2% 3 L2
. \ < & _\ =1
1 a0 oo cl EI{ Y
1 885 N & 2 g
701 #N NN | B P = @
] ”)\ H 0 3 N
J - 5 S
1 07 °N N 8 ) -
60 H I 8
) S -
50 =
I 3500 3000 2500 2000 1750 1500 1250 1000 750 500
1/

Figure 11. The infrared spectrum of the compound (D57)

Central Asian Journal of Medical and Natural Science 2024, 5, 600-607 https://cajmns.centralasianstudies.org/index.php/CAJMNS



605

7.5 4 AN AL NA | A A A A A
- A W
%T ] L &
] 2N Lz e %
J Z S g 2l
20 =5\ H.C \ A g2 s L.V
[ H b= 2 g
S } =
B ER V‘\v 3 | - V 25 4
7 @ 3 = —_— & | S 3 =
B I w | S o @ =
§ 2.8 g 8 =
1] 8 828 g .
s2 \ = | I
25 = N | 8 =
_ 1§ — S < 1
J Cl o a9
1 CH; O [cH 5 g
] J N I N
75 -N |
1 HN™ ™= NTT N Vs U
y H @] | = Az
i - =
fe) N AN N - =~
i H I 2 8
7.5 H , =
- / H
i CH >
3 =
T ©
] g
0 ..,
3500 3000 2500 2000 1750 1500 1250 1000 750 500
D53 1l/cm
Figure 12. The infrared spectrum of the compound (D58)
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Figure 14. The *C-NMR spectrum of the compound (Dss)
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4. Conclusion

The prepared compounds demonstrated good efficacy against two types of positive
and negative bacteria when tested against cram dye. These methods included physical and
spectroscopic methods where the active aggregates were visible in the infrared spectrum,
as well as confirmation of the proton and carbon NMR spectra.

References

1.

10.

11.

12.

13.

Rao, J. (2014). Synthesis, Characterization and Antimicrobial Evaluation of Bisphosphates with Bis-3-chloro-4-
oxoazetidin System Derived from Optically Active Tartaric Acid. Jordan Journal of Chemistry (JJC), 9(1), 7-23.

Naser, A. W. (2013). Synthesis of Some New Heterocyclic Compounds Using «a-(N-Saccharin)
Acetohydrazide. Iragi National Journal of Chemistry, 50, 199-206.

Pagani, N. R., Moverman, M. A., Puzzitiello, R. N., Menendez, M. E., Barnes, C. L., & Kavolus, J. J. (2021).
Preoperative allergy testing for patients reporting penicillin and cephalosporin allergies is cost-effective in
preventing infection after total knee and hip arthroplasty. The Journal of Arthroplasty, 36(2), 700-704.

Bijo, M., Mathew, G. E., Nirmal, M., & Vijayabaskaran, M. (2010). Synthesis, characterisation of some 2-
azetidinone derivatives from 2-aminopyridine and evaluation of their antimicrobial activity. Der Pharma
Chemica, 2(6), 238-242.

Sukhramani, P. S., Sukhramani, P. S., Tirthani, S. R., Desai, S. A., & Suthar, M. P. (2011). Biological cytotoxicity
evaluation of spiro [azetidine-2, 3’-indole]-2’, 4 (1"H)-dione derivatives for anti-lung and anti-breast cancer
activity. Der Pharmacia Lettre, 3(5), 236-243.

Shukla, P., Deswal, D. & Narula, A. K. (2023). Antifungal activity of novel Azetidine tethered
chitosansynthesized via Multicomponent reaction approach. Journal of Medical Mycology, 101409.

Han, L., Zhao, W.,, Li, A, Zhou, B., Zhang, J., & Wu, W. (2022). Antifungal activity of l-azetidine-2-carboxylic
acid isolated from Disporopsis aspera rhizomes against Podosphaera xanthii. Pest Management Science, 78(5),
1946-1952.

Kusurkar, R. V., Rayani, R. H., Parmar, D. R,, Patel, D. R., Patel, M. J., Pandey, N. O,, ... & Soni, J. Y. (2023).
Phenyl substituted 3-chloro 2-azetidinones: Design, green synthesis, antimicrobial activity, and molecular
docking studies. Journal of Molecular Structure, 1272, 134185.

Rokde, V. V., Danao, K., Nimje, J.,, Nandurkar, D., Yerne, T., Yadav, P., & Mahajan, U. (2023). DESIGN,
SYNTHESIS, ANTIMICROBIAL EVALUATION OF NOVEL 2-OXO-4-SUBSTITUTED ARYL-AZETIDINE
BENZOTRIAZOLE DERIVATIVE. Chemistry & Biodiversity, €202300433.

Yue, P., Zhu, Y., Brotherton-Pleiss, C., Fu, W., Verma, N., Chen, ], ... & Turkson, J. (2022). Novel potent
azetidine-based compounds irreversibly inhibit Stat3 activation and induce antitumor response against human
breast tumor growth in vivo. Cancer letters, 534, 215613.

Imaizumi, T., Akaiwa, M., Abe, T., Nigawara, T., Koike, T., Satake, Y., ... & Kuramoto, K. (2022). Discovery and
biological evaluation of 1-{2, 7-diazaspiro [3.5] nonan-2-yl} prop-2-en-1-one derivatives as covalent inhibitors
of KRAS G12C with favorable metabolic stability and anti-tumor activity. Bioorganic & Medicinal Chemistry, 71,
116949.

Beatriz, A., Mondino, M. G., & de Lima, D. P. (2022). Lactams, Azetidines, Penicillins, and Cephalosporins: An
Overview on the Synthesis and Their Antibacterial Activity. N-Heterocycles: Synthesis and Biological Evaluation,
97-142.

Rajulu, G. G., Naik, H. S. B., Kumar, G. C., Ramaraj, S., Sambasivam, G., & Koppolu, K. P. (2014). New azetidine-
3-carbonyl-N-methyl-hydrazino derivatives of fluoroquinolones: synthesis and evaluation of antibacterial and

anticancer properties. Medicinal Chemistry Research, 23, 2856-2868.

Central Asian Journal of Medical and Natural Science 2024, 5, 600-607 https://cajmns.centralasianstudies.org/index.php/CAJMNS



607

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Layim, M. D., & Magtoof, M. S. (2022). Material design and biologically activity of some new azetidines and
azetidine-2-ones as antioxident. Materials Today: Proceedings, 61, 878-886.

Dequina, H. J., Jones, C. L., & Schomaker, J. M. (2023). Recent updates and future perspectives in aziridine
synthesis and reactivity. Chem.

Saleh, M. J., & Al-Badrany, K. A. (2023). Preparation, Characterization of New 2-Oxo Pyran Derivatives by
AL203-0OK Solid Base Catalyst and Biological Activity Evaluation. Central Asian Journal of Medical and Natural
Science, 4(4), 222-230.

Saleh, J. N., & Khalid, A. (2023). Synthesis, Characterization and Biological Activity Evaluation of Some New
Pyrimidine Derivatives by Solid Base Catalyst AL203-OBa. Central Asian Journal of Medical and Natural
Science, 4(4), 231-239.

Al-Joboury, W. M., Al-Badrany, K. A., & Asli, N. J. (2022, November). N-alkylation of substituted 2-amino
benzothiazoles by 1, 4-bis (bromo methyl) benzene on mixed oxides at room temperature and study their
biological activity. In AIP Conference Proceedings (Vol. 2394, No. 1). AIP Publishing.

Mohamed, S. A., Al-Badrany, K. A., & Huseen, M. S. (2022). PREPARATION AND STUDY OF BIOLOGICAL
ACTIVITY OF PYRIMIDINE COMPOUNDS DERIVED FROM 2-ACETYLPYRIDINE. Vegueta. Anuario de la
Facultad de Geografia e Historia, 22, 8.

Al-Hadidi, O. A. F., Al-Badrany, K. A., & Al-Bajari, S. A. (2022). Synthesis some of thiazepine compounds from
2-carbboxyaldehyde-5-methyl thiophene and study their biological activity on infected male rats
epileptic. Journal of Education and Scientific Studies, 2(20).

Yang, X. B, Jia, C. H,, Miao, X. Y., Li, Y. C.,, & Pang, S. P. (2023). Synthesis and characterization of potential
polycyclic energetic materials using bicyclic triazole and azetidine structures as building blocks. RSC
advances, 13(4), 2600-2610.

Layim, M. D., & Magtoof, M. S. (2023). Synthesis and Characterization of Some New Azetidines and Azetidine-
2-Ones. HIV Nursing, 23(2), 695-699.

Shukla, P., Deswal, D. & Narula, A. K. (2023). Antifungal activity of novel Azetidine tethered
chitosansynthesized via Multicomponent reaction approach. Journal of Medical Mycology, 101409.

Al-Joboury, W. M., Al-Badrany, K. A., & Asli, N. J. (2021). Synthesis of new azo dye compounds derived from
2-aminobenzothiazole and study their biological activity. Materials Today: Proceedings, 47, 5977-5982.

Al Rashidy, A. A. M., Al Badrany, K. A, & Al Garagoly, G. M. (2020, August). Spectrophotometric
determination of sulphamethoxazole drug by new pyrazoline derived from 2, 4-dinitro phenyl hydrazine.
In Materials Science Forum (Vol. 1002, pp. 350-359). Trans Tech Publications Ltd.

Al-Tufah, M. M,, Jasim, S. S., & Al-Badrany, K. A. (2020). Synthesis and Antibacterial Evaluation of some New
Pyrazole Derivatives. Prof.(Dr) RK Sharma, 20(3), 178.

Central Asian Journal of Medical and Natural Science 2024, 5, 600-607 https://cajmns.centralasianstudies.org/index.php/CAJMNS



