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Abstract 

This work examines the synthesis, spectroscopic analysis, and antioxidant and antibacterial 

activity. The underlying stage in this work involved making imine subsidiaries (3a-j) from 

sulfadiazine. There were two fundamental stages on the whole. The subsequent stage included 

making the heterocyclic mixtures by responding the imine subordinates that had been made with 

fumaryl chloride and chloroacetyl chloride, separately, within the sight of triethylamine. The range 

information from the orchestrated mixtures, including FT-IR, 1H-NMR, and 13C-NMR spectra, 

which provided the expected frequencies and signs, was utilized to affirm their designs. The 

antioxidant activity of each product was also tested, as well as its resistance to the pathogens. In 

comparison to ascorbic acid standard, the items' antioxidant activity ranged from low to high. 

Some of the products studied had low action against both types of bacteria, while others had 

moderate to high activity. 

Keywords: Heterocyclic compounds, biological activities, spectroscopic 

1. INTRODUCTION 

Due to its importance in terms of chemistry, biology, and technology, heterocyclic compounds are 

found in a variety of naturally occurring and synthetic molecules. 
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Hetero cyclic ring systems are found in many different chemicals, including alkaloids, antibiotics, 

vital amino acids, vitamins, hormones, hemoglobin, and a sizable number of colors and synthetic 

pharmaceuticals. 

In this work, a variety of synthetic three-membered heterocycles, including aziridine, that have 

been widely used as structural components in natural products and in many pharmaceutically 

significant compounds, exhibit anti-cancer action. Diazetidine, a four-membered ring that is also 

manufactured, is a crucial component in chemical and medicinal chemistry (10). This study 

featured numerous five-membered rings, including 1,3,4-thiadiazole, thiazolidine, and 

benzimidazole. Due to their biological activity, these compounds have a wide range of medical 

applications, with thiadiazole being utilised as an antibiotic, anticancer, antifungal, and anti-

microbial. Thiazolidinones are an essential structural component in the development of new drugs 

and are used as anti-inflammatories, anti-HIV drugs, and anti-convulsants (13) The anti-cancer, 

anti-fungal, anti-micro 1, and antiviral properties of benzimidazol derivatives are also significant 

in the medical area. This work made thiazepine, a seven-membered ring that is available in a large 

number of physiologically dynamic regular and manufactured compounds. It is utilized in 

medication as a catalyst inhibitor, an anticonvulsant, an enemy of disease drug, and for different 

purposes. 

One of the main causes of morbidity and mortality around the world is the rise in microbial 

resistance to treatments that are now available. New antimicrobial medications are therefore 

required. Heterocyclic compounds are a desirable substitute. They are low-atomic weight particles 

that are artificially steady, nonvolatile, and less effortlessly ingested through the skin than 

customary antimicrobials. Pyrazoles, commonly known as azoles, are heterocyclic compounds 

containing a five-membered ring and two neighbouring nitrogen atoms. Derivatives of the pyrazole 

have recently been discovered in nature. 

One such is the isolation of -[1-pyrazolyl] alanine from watermelon seeds (Citurllus lanatus). 

Pyrazoles are most frequently used to treat conditions like arthritis that are accompanied by 

inflammation. Numerous investigations have been conducted on pyrazolole derivatives because of 
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their potential antibacterial, antiviral,characteristics that are insecticidal, fungicidal, 

antidepressant, antitumor, and antihistaminic. The compounds of pyrazole act as inhibitors of 5-

reductase. Additionally to possessing herbicidal, antiparasitic, and antiproliferative qualities. 

There have also been reports of anti-inflammatory and anti-protozoal properties from a number of 

pyrazoles. 

1.1.Bioactivities 

1.1.1. Antioxidant 

To make possibly valuable enemy of oxidative specialists, an original series of trisubstituted 

thiophenyl-1-thiazolyl-2-pyrazoline subsidiaries were made and tried for their capacity to repress 

xanthine oxidase and kill free extremists such the DPPH revolutionary. The result showed that 

compound (1) had an IC50 worth of 6.2 M and similar inhibitory activity to allopurinol. 

Additionally, it was noted as the best free radical scavenger which was close to the ascorbic acid 

used as a positive control (IC50 = 11.5 M). Dinesha et al.7 conducted a pharmacological study of 

various produced fluorine-containing hydroxypyrazoline derivatives as antioxidants. Compound 

(2) demonstrated the best scavenging performance, with an IC50 value of 16.08 g/mL. According 

to the structure-activity connection, the inclusion of halo and electron-donating functions increased 

antioxidant activity. 

2. LITERATURE REVIEW 

The presence of nanoscience can be followed back both in the living as well as non-living things 

existing in nature since billions of years. For example, living-cells are the glaring instances of 

multifunctional nano-machines. Essentially, nonmaterials can't be seen uniquely in contrast to the 

colloidal framework happening normally or made artificially. In this manner, it is hard to fix a date 

for beginning of nanoscience. Notwithstanding, one of the generally significant perceptions on the 

size subordinate properties of materials came from the incredible researcher of nineteenth hundred 

years, Sir Michael Faraday. On Walk 11, 1856, he wrote in his journal 
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Then, I placed a few tiny gold pieces above a rock crystal's convex surface and steadily pressed it 

with my hand while shaking it slightly. The strain that was given changed the violet or dark shade 

of the region into a beautiful green that was far lovelier than any beaten gold leaf that I had at any 

point seen. The outcome was perfect". 

By squeezing together microscopic colloidal particles, Sir Faraday attempted to create larger bits 

of gold. It isn't is business as usual, as one could anticipate from an extraordinary researcher, that 

the journal proceeds to give an exact clarification of this peculiarity of variety change in fine gold 

particles under tension: "...has the strain changed the layer of molecules into a proceeding with 

layer by extensions and welding? I would lean to concur. Accordingly, apparently these different 

layers are undeniably made of gold and that their disparities in appearance are expected more to 

actual size contrasts than piece. 

Subsequently, Sir Faraday found that the shade of a material, or all the more definitively, its 

electrical design, could rely upon its size. This was most likely the principal perception of the scale 

reliance of crucial elements of issue to be distributed. 

2.1.Nanotechnology and NanoScience 

Nanotechnology, named the "innovation of the 100 years," is worried about the creation, handling, 

and utilization of nanostructures and other nonmaterials. The connection between different 

physical and substance characteristics and material aspects is additionally remembered for its 

essential information. It is a multidisciplinary field that, to be appropriately grown, basically needs 

the commitments of physicists, scientific experts, material researchers, engineers, sub-atomic 

scholars, and pharmacologists. 

Numerous changes in the physical properties might result from the transition from microparticles 

to nanoparticles. Because so many atoms are at or near the surface at nanoscale scales, there is a 

high surface to volume ratio. The way of behaving of molecules on the molecule's surface turns 

out to be progressively predominant over that of iotas in the molecule's inside as the surface to 

volume proportion increments. The attributes of the particles in Seclusion and their cooperations 
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with different particles are affected by this. Here, quantum size impacts start to produce results. 

When contrasted with their nanosized partners, materials at the nanoscale show prevalent physico-

synthetic qualities. 

Researchers are delving deeply into the fundamentals of magnetism at the nanoscale as 

nanotechnology makes its way onto the research horizon. 

2.2.Spinel Ferrites 

Perhaps of the main attractive material that has been broadly used in contemporary electron 

advancements are ferrites. Spinet ferrites' nanoparticles are useful for a variety of applications, 

including targeted medication delivery, magnetic resonance imaging, and high density magnetic 

information storage. It is important to review nanosized ferrites because they are excellent models 

for basic studies of ferrimagnetism at the nanoscale. They also present a vast array of opportunities 

for modifying its various features for applications. 

2.3.Ferrites' Magnetic Properties 

As their name implies, the ferrites exhibit a ferrimagnetic ordering. Neel offered a justification for 

the spontaneous magnetization of these ferrites based on Heisenberg's exchange forces. Three 

different kinds of magnetic interactions are possible in ferrites due to the two crystallographically 

distinct lattice locations occupied by magnetic ions. These interactions are made possible by the 

use of an intermediate o2+ ion through a super exchange process. The three possible interactions 

are A-A interaction, B-B interaction, and A-B interaction. 

Experimental studies have shown that these negative ferrite interaction energies result in an 

antiparallel interaction. The intensity of the communication between minutes at different locations 

depends on the distances between the metal particles and the oxygen anions interacting with them 

as well as the point between the three particles. At a point of 1800, the link is most grounded and 

the interatomic lengths are most constrained. In models A and B, the sites between the metal 

particles and oxygen particles are either too close together or too far apart. The A-O-B plots for a 
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spinet with no distortion fall between 125° and 154°. It is 90° and 125° at points B-O-B. Typically, 

the point in the A contact is 80 degrees. As a result, the cooperation between the minutes on the 

An and B localities is more solid. The A relationship, which contains the majority of concerning 

circumstances, is substantially less susceptible than the B relationship. The twists will, if 

necessary, be favourably inverted in sublattices a and B at the point where the A-O-B 

communication is prominent, providing an appealing second that is comparable to the contrast 

between the attractive snapshots of the A and B site particles. 

3. RESEARCH METHODOLOGY 

 

Table: 1 Physical information regarding the derivatives of sulfadiazine Schiff bases (3a-j) 

-R Formula Color % m.p. oC 

2-OH C17H14N4O3S Yellow-orang 92 273-246 

2-CL C17H13CIN4O2S white 90 204-206 

4-OCH3 C18H16N4O3S white 84 227-283 

4-NO2 C17H13N5O4S milky 93 263-273 

3-NO2 C17H113N4O3S Light yellow 88 283-294 

-H C17H114N4O3S White-yellow 86 205-209 

4-F C18H113N4O2S Light yellow 82 240-289 

2-OH,3-OCH3 C18H116N4O2S orange 89 211-274 

Cinnamaldehyde C19H116N4O2S yellow 92 213-228 

4-N(CH3)2 C19H19N4O2S Dark-yellowish 87 284-294 
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Fig.1. Yield Percentage(3a-j) 

3.1.General Chemical of 2-Azetidinones (4a-J) 

Dry 1,4-dioxane (25 ml) was used to dissolve the synthesised Schiff base (3a-j) and triethylamine 

(0.01 and 0.02 moles, respectively). The resulting mixture was subjected to a two-hour ultrasonic 

treatment. The excess chloroacetyl chloride from the reaction was removed by filtering it off. The 

natural stage was then removed from the filtrate using (25 mL) of ethyl acetic acid derivation, 

water (2x50 mL), and MgSO4 before it was dried at room temperature for 48 hours. Under reduced 

pressure, the dissolvable was removed, and the components were put together (Table 2). 

Table: 2 2-azetidinone derivative physicochemical characteristics (4a-j) 

-R Formula Color Yield 

% 

m.p. oC 

2-OH C19H14N4O3S milky 83 173-192 

2-CL C19H13CIN4O2S White-yellow 82 190-193 

4-OCH3 C20H16N4O3S yellow 80 220-183 
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4-NO2 C179H13N5O4S White-yellow 83 263-273 

3-NO2 C19H113N4O3S orange 82 233-219 

-H C17H114N4O3S Light-yellow 81 183-203 

4-F C18H113N4O2S milky 80 240-289 

2-OH,3-OCH3 C20H116N4O2S orange 85 211-274 

Cinnamaldehyde C21H116N4O2S yellow 82 162-176 

4-N(CH3)2 C21H19N4O2S Yellow-orange 81 212-219 

 

 

Fig.2. Yield percentage(4a-j) 

3.2.Synthesis of 2Hpyrrole-2-ones or Pyrrolones in General (5a-j) 

Dry 1,4-dioxane was used in a 25 millilitre volume to dissolve the synthesised Schiff base (0.01 

moles) (3a-j) and triethyl amine (0.02 moles). After an hour of vigorous agitation at a temperature 

between 0 and 5 degrees Celsius, 0.02 moles of fumaryl chloride solution were added to the 

mixture. The temperature range used for this technique was 0 to 5 degrees Celsius. The final 

mixture was created and then subjected to a three-hour, room-temperature ultrasonic irradiation. 
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After the reaction's triethylamine hydrochloride was filtered out, it was allowed to sit at room 

temperature for twenty-four hours. When the leftover fumarylchlorid was combined with cold 

water that had been broken, it became fumaric acid and was then added to the mixture. The liquid 

then included dissolved fumaric acid. Absolute ethanol and n-hexane were used as the solvents to 

recrystallize the precipitate and get the desired outcome. (Table 3) 

Table: 3 Physical information about derivatives of pyrrolone (5a-j) 

  Color Yield % oC 

2-OH C22H14N4O3S Light brown 92 183-180 

2-CL C21H13CIN4O2S Brown 84 163-191 

4-OCH3 C21H16N4O3S Rusty 91 170-193 

4-NO2 C19H13N5O4S Brown 84 194-209 

3-NO2 C19H113N4O3S Yellow 87 192-209 

-H C21H114N4O3S Brown 88 188-193 

4-F C21H113N4O2S Light brown 91 220-284 

2-OH,3-OCH3 C20H116N4O2S Yellow 93 271-290 

Cinnamaldehyde C19H116N4O2S Dark brown 95 188-217 

4-N(CH3)2 C20H19N4O2S Brown 89 190-198 

Dec= decomposition 
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Fig.3. Yield percentage (5a-j) 

3.3.Methodology for measuring antioxidant activity 

From the orchestrated synthetic substances, three particular concentrated arrangements (1, 25 and 

50 g/ml) have been made. Equivalent pieces of the example arrangement and 0.1 mMethanolic 

DPPH arrangement were joined, vortexed, and left to remain at a dull area at 25°C for 30 min to 

permit the response to happen. With an UV/Noticeable spectrophotometer, the absorbance was 

estimated at 517 nm against a clear following 30 minutes of hatching. 

 

3.4.General antibacterial activity procedure 

The method of Agar diffusion was employed. Sterile cork borer was used to create the Agar's well, 

which is equivalent to (6mm in diameter). The bacterium plates received 100 l of each of the 

produced chemical solutions (500 ppm and 1000 ppm). Due to the fact that DMSO has no 

inhibitory action and may also be utilized as a negative control, it is used as a solvent to dissolve 

our synthetic compounds.  
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4. RESULT AND DISCUSSION 

4.1.Schiff base derivatives (3a-j) 

During the production of Schiff base derivatives, methanol is used as the solvent, while glacial 

acetic acid is used as the catalyst. This method involves the condensation of amine with a variety 

of aromatic aldehydes (Scheme 1) 

 

4.2.Scheme 1: Schiff-base derivative synthesis (3a-j) 

The arrangement of Schiff base subordinates has been shown by the disposal of the (NH2) and 

(C=O) groups on account of sulfadiazine and sweet-smelling aldehydes, separately, and the 

presence of critical groups in the reach that have a place with the (C=N) imine expanding vibration. 

Table: 4 Absorption bands on the FT-IR spectrometer  

N-H str. C-H Ar. Str. C=o str. C=c str. 

3892 3392 1623 1572 

3304 3385 1628 1577 

3892 3712 1673 1572 

3302 3284 1572 1583 

3391 3285 1682 1592 

3924 3834 1624 1529 
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Fig.4. FT-IR Absorption bands for the Schiff base derivatives 

4.3.2-Azetidinone derivatives (4a-j) 

As shown in the model, 2-azetidinone or (-lactam) is formed from the reaction of azomethine 

subordinates (3a-j) with chloroacetyl chloride in the current triethylamine. (Plan 2). 

 

4.4.Schematic representation of the synthesis of derivatives of 2-azetidinone (4a-j) 

FT-IR absorption bands of 2-azetidinone derivatives (4a–j) reveal bands at (1765–1701) cm-1, 

which are related with carbonyl groups. These findings supported product manufacture. 

Table: 5 absorption bands of 2-azetidinone derivatives on the FT-IR spectrometer (4a-j) 
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N-H str. C-H Ar. Str. C=o str. C=c str. 

3892 3092 1923 1528 

3304 3392 1734 1583 

3892 3842 1725 1572 

3302 3954 1837 1583 

3391 3882 1734 1523 

3924 3381 1782 1537 

 

 

Fig.5. FT-IR Absorption bands of 2-azetidinone derivatives 

4.5.2H-pyrrole-2-ones derivatives (5a-j) 

The current triethylamine reacts with fumaryl chloride to form five-membered nitrogen 

heterocyclic mixtures, 2H-pyrrole-2-one or (pyrrolone) subsidiaries (5a-j) (Plan 3). 
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Ascorbic acid, or vitamin C, is a powerful antioxidant that fights free radicals, as proven in (Table 

16). 

Table: 6 Antioxidant (DPPH) substituting for ascorbic acid as the standard 

 

Ascorbic 

Acid 

 

Concentration Abs. % SCV IV (µg/ml) 

2 0.027 19.378  

31.28 27 0.018 28.47 

55 0.01 65.72 

 

4.6.Antibacterial activity 

Figure 1 demonstrates that the azomethine derivatives (3e, 3d, 3h, and 3j) were very active against 

gram-positive and gram-negative bacteria. We found that functional groups affect Schiff base 

antibacterial activity. Nitro-groups make compound (3d) highly antibacterial. 
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Fig.6. For 4-((4-methoxybenzylidene) amino), the gramme is positive. ((4-nitrobenzylidene) 

amino) and N-(pyrimidin-2-yl) benzenesulfonamide (3c) benzenesulfonamide, N-(pyrimidin-2-yl) 

(3d) 

5. CONCLUSION 

In this study, novel 2-azetidinone and pyrrolone derivatives are synthesized using convenient and 

convenient procedures, and the products are easily and efficiently isolated from the reaction 

mixture using an ultrasonically assisted method. After purification, the organic phase of the ethyl 

acetate solution containing impure 2-azetidinone was washed with water, and it was observed that 

a combination of 100% ethanol and n-hexane (70:30) is good for solvent recrystallization of imine 

and pyrrol-2-one derivatives. Compared to ordinary ascorbic acid, all compounds demonstrated 

substantial antibacterial and antioxidant action against Staphylococcus aureus G (+ve) and 

Escherichia coli G (-ve). 
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