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Abstract 

Hydantoin, imidazolidine-2,4-dione, demonstrated by its use in a number of clinically authorized medications, 

including phenytoin, nitrofurantoin, and nilutamide etc. is a highly valued and preferred heterocyclic scaffold in 

the field of medicinal chemistry. Numerous pharmacological and biological characteristics, such as 

antibacterial, anticonvulsant, antidiabetic, anticancer, and anti -inflammatory effects, are displayed by the 

hydantoin scaffold. The main objective of this thorough review is to investigate the potential of hydantoin 

derivatives as antimicrobial agents and clarify their various mechanisms of action. 
Keywords: Hydantoin, Drugs, Antimicrobial properties, Pharmacophores, Heterocycles, Bioactive molecules, 

etc. 
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I. Introduction 

Hydantoin is a heterocyclic compound with five members, also referred to as imidazolidine -2,4-dione. The class 

of chemicals that use the hydantoin substructure as a scaffold is generally referred to as "hydantoins" [1]. 

Heterocyclic-based scaffolds are well known to be ext remely useful for finding bioactive molecu les. 
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These scaffolds have one carbon atom in the ring structure plus at least one heteroatom, such as 

nitrogen, sulfur, or oxygen. They may successfully generate intermolecular hydrogen bonds with biological 

targets thanks to their structural arrangement, which allows them to behave as hydrogen bond donors or 

acceptors [2]. Consequently, because these compounds have important pharmacophoric moiet ies or structural 

features and may find use in business and medicine, they have been thoroughly studied [2].  

Hydantoin has four hydrogen donors and acceptors despite its small size [3]. The androgen receptor 

antagonists nilutamide, andenzalutamide, the muscle relaxants nitrofurantoin and dantrium, and the 

anticonvulsants phenytoin, mephenytoin,ethotoin, and fosphenytoin are a few examples of clinically approved 

medications containing the hydantoin moiety [1]. Many pharmacological and biological properties, such as 

anticancer [4-6], anti-in flammatory [7,8], antidiabetic [9], antibacterial [10,11], adrenoceptor modifying [12–

14], anticonvulsant [15,16], antiplatelet [17], and anti-HIV act ivity [18,19], are exh ibited by compounds based 

on hydantoin. Additionally, there are two widely used synthetic techniques for the manufacture of hydantoin. 

The first technique uses the Bucherer Bergs reaction, a single-step reaction involving potassium cyanide and 

ammonium carbonate that makes use of the matching cyclic ketones. 
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In summary, we described the importance and recent applications of hydantoin, 2-thiohydantoin, and 

selenohydantoin scaffolds in medicinal chemistry owing to their wide range of pharmacological p roperties. The 

data presented herein showed that many drug discovery projects took advantage of the chemical diversifiability 

and readiness for the synthesis of hydantoin. The hydantoin moiety functioned in two ways, specifically to 

frame structural components as medicinal scaffo lds and pharmacophores as… 
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Figures: Some Clinically approved drugs containing the hydantoin moiety  

 

Infectious diseases are stay chief deaths cause especially in rising countries, for instance new 

infectiousdiseases ascend and a developing number of mult i-drug resistant strains of microbial pathogens occur 

[1] 

Multidrug resistance indicates acritical function in the letdown of remedy of cancer and infectious 

illnesses [2]. Microorganis ms have developedvarious approaches to face up to the antibiotics poisonous effects 

and different capsules [3],[4]. Discovery ofchemotherapeutic marketers played a very necessary position in 

controlling and preventing such diseases. Chemotherapeutic dealers are remoted both from dwelling organisms 

recognized as antibiotics, or they arechemical compounds organized throughchemist [5],[6]. Hydantoin 

derivatives have a diversity of biochemical andpharmacological traits and are used to deal with quite a few 

human ailments and extensive vary of otherpharmacological characteristics. 

Fujisaki et al. 2013, reportedthe study investigates molecular modifications of new oxazolidinones 

against Gram-positive and Gram-negative strains. It investigates 4-aminomethyloxazolidin-2-ones, 4-
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acylaminomethyloxazolidin-2-one derivatives, twin-drug type molecules, and synthesizes of additional 4-

dialkylaminomethyloxazolidin-2-ones. 

 

II. Material and method 

All chemicals and reagents used in this research were commercially sourced and of analytical grade. 

The purity of resultant compoundwas check by using TLC. The IR spectra were  recorded in KBr by using FT- 

(IR Perkin Elmer-Spectrum RX-FTIR). Mass spectra were recordedon mass spectrometer while 1 HNMR 

wererecorded on FT NMR Spectrometer (BrukerAvance Neo 500 MHz). 

General Procedure for synthesis ofhydantoinderivatives: - Equimolar Aurone and N-substituted urea 

were taking in round bottom flaskalong with KOH and Ethanol as a solvent. Areaction mixture was reflux for 

few hours. After thisperiod, the mixture was poured in to ice cold waterand filter it by using Buchner funnel and 

suction pump. The final productrecrystallized with Ethanol.  
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Synthesis of5-(2-hydroxy-2-(4-methoxyphenyl)ethyl)-5-(2-hydroxyphenyl)-3-methylimidazolidine-2,4-

dione (3a):2-(4-methoxybenzylidene)benzofuran - 3(2H)-one reflux withN-methyl ureain presence of KOH and 

appropriateethanol solvent up to few hours. After completion ofreaction, cooled the mixture and poured in to ice 

coldwater. The solid product obtained which was filterand washed with dilute HCl and water. The productwas 

crystallized by using ethanol. 

Mol. Formula: C19H20O5N2: YellowishCrystalline solid. m. p. 248
o
C yield 75%, Elemental analysis  (%): C, 

64.04; H, 5.66; N, 7.86; O,22.45; IR (KBr cm-1) 3627.5 (OH), 3020 (=CH), 1625(C=N), 1442 (Ar C=C), ES I-

MS[M+H] + Calculated fo rC19H20O5N2: m/z 356.14, 357.14, 358.14; 1 H-NMR(500 MHz, DM SO) 2.29-2.41 

(s, 3H), 2.35 (s, 1H), 3.33 (m, J=8.4,1.1 Hz, 11H), 3.74-4.58(m, 6H). 

Synthesisof5-(2-hydroxy-2-(4-methoxyphenyl) ethyl)-5-(2-hydroxyphenyl)-3-phenylimidazolidine-2,4-

dione(3b):2-(4-methoxybenzylidene) benzofuran- 3(2H)-one reflux with N-phenyl ureain presence of KOH and 

appropriate ethanolsolvent up to few hours. After completion of reaction,cooled the mixture and poured in to ice 

cold water.The solid product obtained which was filter andwashed with dilute HCl and water. The product 

wascrystallized by using ethanol. 

Mol. Formula C24H22N2O5: faintyellowish Crystalline solid, m.p. 258
o
C, yield78%,Elemental analysis  (%): 

C,68.89; H,5.30; N, 6.69;O, 19.12; IR (KBr cm -1 ) 3645.5 (OH), 3032 (=CH), 1631 (C=N), 1455 (Ar 

C=C),ES I-MS[M+H]+ Calculated fo rC24H22O5N2: m/z 418.15, 419.16, 420.16,1 H-NMR (500 MHz, DMSO) 

6.0 (s, 1H), 7.08(m, J=8.0,7.0 Hz, 1H), 7.64(m, J=8.3,1.6,0.5 Hz,8H), 7.68 (m, J=8.0,1.4 Hz, 1H). 

Antibacterial Assay:The Antibacterial activ ity was checked by following Zone Inhibition Method (Kirby-

Bauer method). The MHA plates were inoculated by spreading with 100 µl of Bacterial cu lture, E. coli (adjusted 

to 0.5 McFarland Unit - Approx cell density (1.5 X 10
8
 CFU/mL) and followed by placing the discs containing 

10 µl of different concentration (0 to 100 mg/ml) . 10 % of the sample was taken and serially diluted to achieve 

the required amount to be loaded on the disc. One disc in each p late was loaded with solvent alone which served 

as vehicle control and Ciprofloxacin disc (10µg) were taken as positive control. The plates of E. coli were 

incubated at 37 °C for 24 hrs. A clear zones created around the disc were measured and recorded. 

Antifungal Assay:The Antifungal activity was checked by following Zone Inhibition Method (Kirby -Bauer 

method). The PDA plates were inoculated by spreading with 100 µl of fungal culture, A. niger (adjusted to 0.5 

McFarland Unit - Approx cell density (1.5 X 108 CFU/mL) and followed by placing the discs containing 10 µl 

of different concentration (0 to 100 mg/ml). One disc in each plate was loaded with solvent alone which served 

as vehicle control and Amphotericin B (50µg) were taken as positive control. The plates of A. niger were 

incubated (Basil Scientific Corp. India- Incubator) at 37 °C for 48 hrs. The clear zones created around the d isc 

were measured and recorded. 
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III. Results and Discussion 

Based on the study, in the experimental work when test organism E. coli,A.n iger,M. tuberculosis ,S. 

aureus was exposed with different amounts of disks on agar plate, sample 3a , 3b were found active against E. 

coli A.niger,M.tuberculosis,S.aureus and shown antibacterial activ ity against the organisms.  Sample 3a shown 

zone of inhibit ion (17mm) around the disk at highest  dose of 1000 µg with respect to positive control 23.67 mm 

diameter zone at 10 µg dose while Sample 3b shown highest zone of inhib ition (6 mm) around the disk at 

highest  dose of 1000 µg with respect to positive control 22.33 mm d iameter zone at 10 µg dose. 

 

IV. Conclusion 

A novel set of imidazo lidine-2, 4-dione compounds 3a and 3b have synthesized and characterized 

successfully. The screening of antimicrobial act ivity shows that both compounds possess antimicrobial 

activities. In addit ion, the objective of the study was succeeded with the promising molecules, which are proving 

to be a potential treatment of bacterial infection candidates. 

 

Aim of the Study 

Synthesis and analyzing for new hydantoin derivative (compound) as a precise antimicrobial action which 

maybe suitable to be used as chemotherapeutic means . 
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