
Pharmacological activities of derivatives of coumarin and 

imidazoline derivatives. 

 

1,2Gurinder Singh, 2Suman Lata, 1Pooja Kumari, 2Neha Chandel, 

 3*Panshul Sharma 

 
1 Institute of engineering and technology Bhaddal, Ropar, Punjab. 

2ASBASJSM College of Pharmacy Bella, Punjab 
3* School Of Pharmacy, IEC University, Baddi.  

 

*Corresponding author: Panshul Sharma, School Of Pharmacy, IEC University, Baddi.  

 sharmapanshul17@gmail.com 

ABSTRACT 

 

Various derivatives of coumarin and imidazoline as both these wide range of biological 

activities and they can be further modified to synthesize more effective and potent drugs. 

Coumarin-2H –chromen-2-one and its derivatives are widely distributed in nature. Coumarin 

belongs to a group as benzopyrons, Which consists of a benzene ring joined to a pyrone 

nucleus. Coumain and imidazoline regarded as a promising class of bioactive heterocyclic 

compounds that exhibit a range of biological activities like antimicrobial, antiviral, antidiabetic, 

anticancer activity, anticonvulsant, anti-inflammatory and antihypertensive activities etc. the 

review article mainly focused on the coumarin and imidazoline as they possess number of 

biological activities. Our aim is to provide the vigilance towards such compounds that can 

further utilize for medicinal research purpose. 
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INTRODUCTION 

    As per the WHO reports, more than 10 million cancer cases occurred worldwide since 

2002.This situation would get worse to 15 million over the next 20 years [1] It can occur at all 

ages but more common with old age. Cancer results from uncontrolled growth of normal cells, so 

cancer cells closely resemble normal cells. Most of the drugs used in the treatment of cancer act 

against all rapidly proliferating cells, and therefore, along with the cancer cells, they also affect 

the normal cells. The most common problem in the cancer treatment is to kill the cancer cells 

selectively with no or less side effects [2]. ]. Coumarins are fused benzene and pyrone ring 

systems which prompt biological investigation to assess their potential therapeutic significance. 

It contains good anticancer potential with minimum side effects depending on the substitutions 

on the basic nucleus. Coumarins have a tremendous ability to regulate diverse range of cellular 

pathways that can be explored for selective anticancer activity [3]. Coumarin have varied 

bioactivities such as inhibition of platelet aggregation, anti-inflammatory[4] anti-convulsant[5] 

anti-viral[6] anticoagulant[7] antioxidant[8]  antimicrobial[9] antitubercular[10] antifungal[11] 

anti-HIV[12] anti-carcinogenic material[13] and antihistamine[14]. Coumarins can be 

synthesized by various methods such as, Pechmann[15] Perkin Knoevenagel[16] and 
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Reformatsky[17] reactions. Pechmann condensation[18] is one of the most common procedures 

for the preparation of coumarin and its derivatives. This method involves the reactions between a 

phenol and a ά-keto ester in the presence of an acidic catalyst. Simple starting materials are 

required here to produce various substituted coumarins in good yields. Recently, the interest on 

these compounds has been revived owing to their use as fluorescent markers in the biochemical 

determination of enzymes. Coumarin derivatives can be synthesized by one of such methods as 

the Claisen rearrangement [19], Perkin reaction [20], Pechmann reaction [21], Witting reaction 

[22], as well as the Knoevnagel condensation [23]. Derivatives of coumarins usually occur 

naturally as secondary metabolite present in seed, roots and leaves of many plant species [24]. 

Coumarins are useful in arresting various phases of cell cycle such as G0, G1, S, and M phase 

that will eventually lead to apoptosis. They are found to initiate apoptosis by caspase-dependent 

intrinsic pathway and alteration in the cellular level of Bcl-2 family proteins. Mitochondrial 

potential gets highly depleted due to an increased expression of proapoptotic Bax/Bak and 

intracellular reactive oxygen species. Further this, it results in release of cytochrome c from the 

mitochondria which lowers the matrix metalloproteinase and translocates into the cytoplasm with 

the activation of initiator caspase-9 and extracellular caspases-3/7. Tumour suppressor proteins 

p53 and its transcriptional target PUMA are upregulated. PUMA interacts with anti-apoptotic 

Bcl-2 family proteins, promotes the activation of Bax/Bak, and has necessary role in multiple 

apoptotic models[25]. 
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Imidazoline is one of the most widespread scaffolds in synthetic bioactive compounds. The 

discovery of imidazolines goes back to 1939. Scientists at Ciba in Switzerland prepared various 

compounds by combining the phenylethylamine moiety of adrenaline with the imidazole 

structure of histamine. Numerous imidazoline derivatives were first obtained with considerable 

agonists or antagonists activities. Among them, naphazoline, a 2-aryimidazoline derivative with 

a1-activity, is used even today to relieve nasal congestion. In order to develop new a-

adrenoceptor agonists, a 2-aminoimidazoline derivative St155 was synthesized in 1962. It 

lowered blood pressure as well as heart rate, and inhibited saliva secretion. The compound was 

later named clonidine and became the prototype of centrally acting antihypertensive 

drugs[26].There are numerous applications of 2-imidazolines in organic synthesis (particularly, 

in homogeneous catalysis)[27] as well as in surfactant industry[28] In addition to that, 2-

imidazolines are widely recognized as pharmacophores that are important enough to have a class 

of biological targets named based on the affinity toward them[29]Indeed, many of the early 

pharmacological applications of imidazoline compounds e in such areas as blood pressure 

control and cardioprotection [30] hyperglycemia[31]and psychiatric disorders [32] were later 

found to involve, in addition to modulation of adrenergic (a) receptors[33] binding to special 

imidazoline binding sites[34], subsequently termed imidazoline receptors[35]. Later, the 

discovery of various tools for selective modulation of imidazoline receptors (with no affinity to 

the a receptors) allowed a more straightforward interpretation of pharmacological effects 

dependant on the imidazoline receptors alone [36]. 

 

 

 

 

 

 

 

Literature Review on Biological activity of Coumarin:- 

4-Phenyl coumarin (10a) derivatives have been prepared and evaluated for their their 

antimicrobial activity against Staphylococcus aureus with MIC of 11.3 μM .The bacterial strains 

that were used for this study were Staphylococcus aureus ATCC 25923 (MSSA) and Methicillin-

Resistant ATCC 33591 (MRSA). Where vancomycin was used as a standard drug for the 

comparative study.Isolation of 4-phenyl coumarin(10a) was done from stingless bee geopropolis 

showed interesting biological properties. Initially test was done against methicillin-susceptible 
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and -resistant S. aureus strains, From the result it has been concluded that the 4-phenyl coumarin 

had shown to have anti-S. aureusproperties and predicted low toxicity. So finally it may be used 

as a lead compound for the structure or activity optimization[37]. 

 

 

 

 

 

 

 

 

Coumarin derivatives have been synthesized and evaluated for their antimicrobial activity in 

vitro against two gram negative and four gram positive bacterial stains that were (Bordetella 

bronchiseptica ATCC 4617 and Escherichia coli ATCC 14169 and Bacillus pumilus ATCC 

14884, Bacillus subtilis ATCC 6633, Staphylococcus aureus ATCC 29737 and Staphylococcus  

epidermidis ATCC 12228.Where ampicillin was used as a reference drug comparative study at a 

concentration of 25 mg/ml,The method which was employed for measuring the antibacterial 

activity was agar diffusion method using MuellereHinton agar medium.[38,39].From the result it 

has been concuded that the compound (11a) showed good antibacterial activity against 

Staphylococcus aureus and Staphylococcus epidermidis. 

 

 

 

 

 

 

 

A series of novel coumarin pyrazole derivatives have been synthesized and evaluated for their 

antimicrobial activity against Escherichia coli, Pseudomonas aeruginosa and Staphylococcus 

aureus also their antifungal activity was evaluated against Aspergillus nigar, Aspergillus flavus 

and Candila albicans by using broth dilution method From the result it has been concuded that 

the compound (12a,12b) showed good antimicrobial activity [40]. The antimicrobial activity of 

crown-coumarin compounds (13-20) and alkali metal complexes (13a, 14a, 13b and 14b) were 

screened selected pathogenic bacteria against; Listeriamonocytogenes 4b ATCC 19115, 

Staphylococcus aureus ATCC 25923, Staphylococcusepidermidis ATCC 12228, Bacillus cereus 

NRLL B-3008, Micrococcus luteus ATCC 93419 as Gram (+) bacteria; Salmonella typhi H 
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NCTC 901.8394, Shigella dysenteria type 2 NCTC 2966, Escherichia coli ATCC 1280, Proteus 

vulgaris ATCC 6059, Klebsiella pneumonia ATCC 27853, Serratia marcescens sp. as Gram (-) 

bacteria and Candida albicans ATCC 90028 as yeast[41]. The antimicrobial activity of these 

compounds was also compared with commercial (standard) antibiotics. Synthesized ligands and 

complexes were maintained at room temperature and dissolved (10 μM) in DMSO. DMSO was 

used as a control solvent because, it has no antimicrobial activity against any of the tested 

microorganisms.Detection of antibacterial and antifungal activity of synthesized compounds and 

alkali metal complexes were performed using the well-diffusion method[42]. The modified 

polymers were kept dry at room temperature and were dissolved in DMSO (0.15 g/mL). 1% 

(v/v) of 24 broth culture containing 106 CFU/mL was placed in sterile petri dishes. Mueller-

Hinton Agar (15 mL) was used to culture the test bacteria and it was kept at 45°C. The molten 

nutrient agar was added into Petri-dishes and allowed to solidify. Then, 6 mm diameter holes 

were punched using a sterile cork borer and were completely filled with the test solutions[43]. 

The plates were incubated at 37°C for 24h. After incubation process, the mean value was 

obtained for all holes and it was used to calculate the zone of growth inhibition each samples 

against the pathogenic microorganism. From the result has been concluded that Synthesized 

compound and complexes (13-20, 13a, 14a, 13b, 14b) have been found to be more effective[44]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

All newly synthesized compounds were test for their in vitro growth inhibitory activity against a 

standard strain of pathogenic microorganism including Gram –positive bacteria and Gram - 

negative bacteria (Escherichia coli Bacillus)Antibacterial activity was done by the disk diffusion 

method[45].Bacillus subtilis, Escherichia Coli and Klebsiella pneumonia were sub cultured in 

BHI medium and incubated for 18hrs at 37oC, and then the bacterial cells were suspended, 

according to the McFarland protocol in saline solution to produce a suspended of about 10-5CFU 
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ml-1, 10μL of this suspension was mixed with 10 mL of sterile antibiotic agar at 40oC and 

poured onto an agar plate I a laminar flow cabin. Five paper disks (6.0mm diameter) were foxed 

onto nutrient agar plate. One mg of each test compound was dissolved in 100 mL DMSO to 

prepare stock solution from stock solution different concentration 100,250,500,1000 ppm of each 

test compound were prepared . These compounds of different concentration were poured over 

disk plate on to it. Streptomycin was used as standard drug (positive control) DMSO poured disk 

was determined by the formation of an inhibitory zone after 24hrs of incubation at 37oC. From 

the result has been concluded the Compounds (1-9) which contain functional moiety is most 

potent against bacterial it’s showed good antimicrobial activity[46]. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

A series of new fluorinated coumarins (15a) have been synthesized and evaluated for their anti-

microbial, anti-inflammatory and analgesic activities. From The result concluded that the 

compounds containing fluorine exhibit moderate analgesic and excellent anti-inflammatory and 

potential antibacterial and anti-fungal activities, compared to the other halogenated 

compounds[47]. 
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The anti-platelet activity studies of coumarins identified the 4 piperazinyl-substituted coumarin 

(16a) as a lead structure[48]. A recent in vitro study on the collagen and ADP-induced 

aggregation of human platelet has shown that the similarcompound (16b) with a pyridyloxy 

substituent is among the most potent anti-platelet agents with IC50 values in the range of 0.5-

0.98. ].From the result it has been concuded that the compound 1a ad 1b showed good anti- 

platelet activity[49]. 

 

 

 

 

 

 

 

A series of 4-aryloxymethylcoumarins (17a) were obtainrd from halogenated phenols and with 

various 4-bromomethylcoumarins. The synthesized compounds were screened for anti-microbial 

activity against B. subtilis, E. coli, A. nigerand C. albicans. They concluded that the introduction 

of chloro and methoxy groups in the coumarin ring elicited considerable anti-microbial 

activity[50]. 

 

 

 

 

 

 

Donnelly et al., have synthesized many analogues of novobiocin, a known DNA gyrase 

inhibitor,whereas binds to a nucleotide-binding site located on  the Hsp90 C-terminus and 

induces degradation of Hsp90-dependent client proteins at -700 //M in breast cancer cells 

(SKBr3) and they demonstrated that coumarin analogs (18a-18b) exhibit anti-proliferative 

activity against various cancer cell lines.[51]. 
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• R1=biaryl, R2=-H, R3=-H, R4=-OMe 

• R1=2-indole, R2=-H, R3=- OPr, R4=-Me 

 

Nagendra Prasad et al., have isolated coumarin derivatives from fruits of wampee [Clausena 

lansium Skeels]. Then, they identified as 8 hydroxypsoralen (19a),and its anti-oxidant and anti-

cancer activities were evaluated. They confirmed that the 8-hydroxypsoralen exhibited high anti- 

oxidant and anti-cancer activities[52]. 

 

 

 

 

 

The reactions of 4-Bromomethylcoumarins with o-hydroxy acetophenones and methyl 

salicylates to give sterically hindered benzofuranyl coumarins (20a) are reported from our 

laboratory41. The configuration of (20a) have been established by 1-D difference NOE spectra 

and also the benzofurans were screened for their antimicrobial activeties[53]. 

 

 

 

 

 

 

Vaso et al. reported the organic synthesis of some new 2H-[1]-benzopyran-2-one(coumarin) 

derivatives at concentrations of 2mgml–1, 3mgml–1 and 5mgml–1 and their antibacterial activity 

against three bacterial cultures Gram positive bacteria i.e. Staphylococcus aureus and Bacillus 

aureus and Gram negative bacteria i.e. Escherichia coli was compared with standard antibiotics 

Cephalexine and Streptomycine. One compound (21a) was weaker than that of Streptomycine 

and stronger as compared to Cephalexine in antibacterial activity against Staphylococcus 

aureus[54]. A series of new coumarin derivatives, including (Schiff bases, calzones, hydrazones 

and hydrazinyl thiazole), were prepared from 7-hydroxy-4-methyl coumarin, by insertion of the 
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formyl group, at carbon number 8 using Duff reaction.The structure of the new synthesized 

derivatives elucidated and confirmed utilizing the corresponding analytical and spectroscopic 

data; including T-IR, 13C-NMR, and mass spectroscopy. All new coumarin derivatives have 

been screened for their preliminary antibacterial activity, by serial broth dilution method against 

two Gram-positive bacteria (Staphylococcus epidermidis and Staphylococcus hemolyticus) and 

two Gram-negative bacteria (Escherichia coli and Klebsiella pneumoniae). by using macro-broth 

dilution method Among all the derivatives, compound (22a), showed the highest rate of 

inhibition, against (Escherichia coli), while compound (22b), showed the greatest anti-bacterial 

activity against (Staphylococcus hemolyticus), each with minimum inhibitory concentration of 

(25μg/ml), and the highest MIC of 200 μg/ml[55]. 

 

 

 

 

 

 

Al-Amiery et al.,synthesize a 4-[(5-mercapto-4-phenyl-4H-11,2,4-triazol-3-yl)-methoxy]-2H 

chromen-2-one was evaluated for their antifungal activity against Aspergillus niger and Candida 

albicans in concentrations ranging from 10 to 100μg/ml. Two compounds (23a and 23b) showed 

good antifungal activity and fluconazole used as standard drug[56]. 
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Behrami et al. synthesized 8-amino-4,7-dihydroxy-chromen-2-one coumarin derivatives. The 

antibacterial activities of all the compounds and standard streptomycin and cefalexine at 

concentractions of 2mgml–1, 3mgml–1 and 5mgml–1 were studied against Staphylococcus 

aureus, Bacillus subtilis and Escherichia coli. One compound (24a) was more active than 

cefalexine and lesser active than streptomycin and it was most active among synthesized 

compounds[57]. 

 

 

 

 

 

 

 

 

 Sahoo et al., synthesize a new Coumarin derivatives were evaluated as antibacterial activity 

against Gram positive bacteria S. aureus and Gram negative bacteria E. Compound (25a) 

exhibited highest antibacterial activity and amoxicillin used as standard drug which may be due 

to existence of chlorine on aromatic ring of coumarins. Other compounds were also showed mild 

to moderate activity at 0.1ml concentration level on both these organisms[58]. 

 

 

 

 

 

 

 

Mohamed et al.,synthesized a Some 8-ethoxycoumarin were screened for their in-vitro 

antimicrobial activities against two Gram negative Bordetella bronchiseptica and E. coli and four 

Gram positive Bacillus pumilus, B. subtilis, S. aureus and Staphylococcus epidermidis 

pathogenic bacteria and two fungi Candida albicans and Saccharomyces cervesia. Compound 
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(26a) resulted in wide spectrum antimicrobial activity against all tested bacteria and fungi 

compared to ampicillin (25μg/ml) and mycostatin (25μg/ml)[59]. 

 

 

 

 

 

 

 

Rama Ganesh et al., synthesized a  Some coumarin derivatives containing thiazolidin-4-one ring 

were screened for their antibacterial activity against Gram positive bacteria S. aureus, B. subtilis 

and Gram negative bacteria Klebsiella pneumonia, and E. coli at the concentration of 

0.001mol/ml compared with standard drug Ciprofloxacin. Zone of inhibition of highly active 

compound (27a) was 20 mm against S. aureus and B. subtilis[60]. 

 

 

 

 

 

 

Zavrsnik D et al. prepared a series of new 3-cynnamoyl-4 hydroxycoumarins (28a). The 

antimicrobial activity of the synthesized compounds was tested on species of bacteria 

Pseudomonas aeruginosa, Echerichia coli, Salmonella typhimurium, Bordatella bronchiseptica, 

Bacillus subtilis and Staphyloccocus aureus. The compounds having halogens showed the best 

microbial activity. Compounds having 4-Br and 4-Cl were found to be the most effective against 

Bacillus subtilis. Compound having 4-Cl was found to be the most effective against 

Staphyloccocus aureus[61]. 
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Patel AK et al. synthesized some 4-aryl-2,6-di(coumarin-3- yl) pyridines (29a) and were tested 

for antimicrobial activity. None of the compounds showed antifungal activity against Aspergillus 

niger. The results revealed that the incorporation of the substituents like -CH3 or -OCH3 either 

in the coumarin nucleus or in a phenyl ring did not affect the antibacterial activity much more 

and all the compounds had almost same activity. Activity of some compounds indicated that the 

presence of an additional fused benzene ring between the C-5' and C-6' positions inhibited the 

antibacterial activity towards Escherichia coli[62]. 

 

 

 

 

 

 

 

 

A novel series of 3-[(2'-Substituted benzylidene amino thiazol-4'-yl) amino] coumarins was 

prepared by Singh et al. and evaluated for antibacterial activity against various bacteria, 

Staphylococcus aureus 209 P, E. Coli ESS2231, Proteus vulgaris, K. Pneumoniae were used and 

antifungal activity was performed against Candida albicans ATCC10231 and results were 

compared with gattifloxacin and ciprofloxacin for antibacterial and fluconazole for antifungal 

activities respectively and propylene glycol treated group served as control. The (30a,30b) 

compound showed potent antibacterial activity while the other compound exhibited most 

potentantifungal activity[63]. 
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Basanagouda et al. synthesized 4-aryloxmethylcoumarins (31a) and screened for their 

antibacterial and antifungal activity at different concentrations of 500, 250, 100 and 50μgml–1  

by the disc diffusion method. Antibacterial activity was carried out against two Gram positive 

bacteria, viz. Staphylococcus aureus, and Streptococcus faecalis and three Gram negative 

bacteria, viz. Escherichia coli, Psuedomonus aeruginosa, Klebsiella pneumonia. Antifungal 

activity was carried out against five fungi, viz. Aspergillus flavus, Aspergillus fumigatus, 

Candida albicans, Penicillium notatum and Rhizopus. Ciprofloxacin and Fluconazole were used 

as standard antibacterial and antifungal drug respectively. The compounds possessing methoxy, 

chloro, bromo substituents at C-6 position of coumarin showed higher activity[64]. 

 

 

 

 

 

 

 

 

 

 

A series of new coumarin derived carboxylate ligands and their silver(I) complexes (32a) were 

synthesized, characterized and screened by Creaven et al. for their in-vitro antibacterial activity 

against a range of Gram positive stains and Gram negative as well as for their antifungal activity. 

While none of the ligands showed any antimicrobial activity, a number of the Ag(I) complexes 

exhibited potent activity. In particular, Ag(I) complexes of hydroxy-substituted coumarin 

carboxylates demonstrated potent activity[65]. 

 

 

 

 

 

 

O

O

Br

Br

O

CH3

O

OAg

O

O

YMER || ISSN : 0044-0477

VOLUME 22 : ISSUE 03 (Mar) - 2023

http://ymerdigital.com

Page No:909



 

Roussaki M et al. synthesized a series of coumarin analogues (33a)bearing a substituted phenyl 

ring on position 3. In vitro antioxidant activity of the synthesized compounds was evaluated 

using two different antioxidant assays. Ability of the compounds to inhibit soybean lipoxygenase 

was also determined as an indication of potential anti-inflammatory activity[66]. 

 

 

 

 

Melagraki G et al. synthesized a series of novel coumarin-3-carboxamides (34a) and compounds 

were evaluated for their in-vitro antioxidant activity and in-vivo anti-inflammatory activity. 

These derivatives were found to possess the mentioned activities and on the basis of results, 

structure activity relationships (SAR) were developed in order to define the structural features 

required for activity[67]. 

 

 

 

 

Behrami et al synthesized some novel coumarin derivatives, antibacterial activity of synthesized 

compounds and standard drugs (streptomycin and cefalexine) at concentrations of 2mgml–1, 

3mgml–1 and 5mgml–1 were evaluated against three strains of bacterial culture, Staphylococcus 

aureus, Escherichia coli and Bacillus cereus. One compound (35a) showed a significant 

antibacterial effect against S. aureus, Escherichia coli and Bacillus cereus[68]. 
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4-Substituted coumarin moiety were designed, synthesized and evaluated for their antitumor 

activities. These compounds exhibited moderate antiproliferative activities against the MDA-

MB-231 cell line under both normoxic and hypoxic conditions, and all displayed better activity 

than the parent compound 4-hydroxycoumarin. Furthermore, compound (36a) showed the most 

prominent anticancer activities of this series of compounds with about 5000-fold more activity 

than 4 hydroxycoumarin and 20-fold more than doxorubicin. Meanwhile, almost all of the 

compounds revealed a general promotion of proliferation inhibiting activity under hypoxia, 

contrasted with normoxia. Molecular docking simulations were performed to elucidate the 

mode(s) of binding for compound (36a). The results showed compound that (36a) had potential 

to inhibit CA IX. Further studies on the mechanism of these compounds’ anticancer activity are 

underway[69]. 

 

 

 

 

 

 

 Wang, et al., reported the synthesis of substituted coumarin sulfonamide derivatives. These 

synthesized scaffolds were screened against B16-F10 (mouse melanoma) and MCF-7 (breast 

carcinoma) cell lines. The Substituted pyrimidine based coumarin benzene sulfonamide analogue 

(37a) was the best inhibitor against carbonic anhydrases, such as cytosolic off-target isoform 

(hCAs-II), with an IC50 value of 0.063 μM as compared to the reference drug AZA 

(Acetazolamide) which had an IC50 value of 0.016 μM and SA (sulfanilamide) with an IC50 value 

of 0.26 μM. Scaffold (37a) showed the best anti-cancer activity against the trans membrane 

tumor-associated isoform (hCAs-IX) with an IC50 value of 0.024 μM [70]. Sabt, et al., 

synthesized coumarin substituted sulfonamide derivatives and studied their anti-proliferative 

activity against HepG2 (hepatocellular carcinoma), MCF-7 (breast cancer) and Caco-2 (colon 

cancer) cell lines. The phenyl thiazole based coumarin sulfonamide scaffold (38a) exhibited 

remarkably high activity against HepG2 cells with an IC50 value of 3.48 ± 0.28 μm[71]. 

Sashidhara KV et al. synthesized a series of novel coumarin bisindole heterocycles (39a) and 

these compounds were evaluated for antihyperlipidemic activity in hyperlipidemic hamster 
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model. In these compounds, as far as coumarin pharmacophore is considered, it revealed that the 

substitution at position 3 play a pivotal role and the presence of ethyl ester over methyl is 

preferred for pronounced activity. On the other hand, cursory look at the lower indole 

pharmacophore highlighted that the unsubstituted indoles have good activity profile compared to 

substituted indoles. Among twelve compounds tested, one compound having R = -C2H5 and R1 

= R2 = -H showed potent activity and was found to decrease the plasma triglyceride levels (TG) 

by 55%, total cholesterol (TC) by 20%, accompanied by an increase in HDL-C/TC ratio by 42% 

in hyperlipidemic rats to a greater degree than some of the reference statins[72]. 

 

 

 

 

 

Bhatt et al. synthesized 4-methyl-3-phenyl-6-[4-(3-aryl-1-phenyl-1H-pyrazol-4-yl)-6-

arylpyridin- 2-yl] coumarin derivatives (40a)and were screened for anti-bacterial activity against 

Escherichia coli, Bacillus subtillis and anti-fungal activity against Candida albican by agar cup 

diffusion method. DMF was used as blank, Streptomycin was used as anti-bacterial standard and 

Clotrimazole as anti-fungal standard drug at concentration of 1000μgml–1. All the synthesized 

compounds showed activity against both gram positive and gram negative bacteriabut lesser 

activity compared  

to standard drug[73].  

 

 

 

 

 

Dekic et al., synthesized a 4-arylamino-3-nitrocoumarins were evaluated for their antibacterial 

and antifungal activities against pathogenic strains S. aureus, B. cereus, B. subtilis, E. coli, 

Klebsiella pneumoniae, Salmonella enterica and yeast C. albicans and A. niger. Compound (41a) 

was found greatest anticandidal as compared to other compounds and Tetracycline and Nystatine 
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were used as the reference drugs[74]. Saeedi, et al., synthesized sulfonamide and amide 

derivatives containing coumarin moieties and screened for their antioxidant activities. The 

antioxidant activity of the sulfamoylphenyl acetamide based 4-methyl coumarin derivative (42a) 

was determined by the 1,1-diphenyl-2-picrylhydrazyl (DPPH) scavenging method and ferric 

 

reducing antioxidant power (FRAP) assay. The hybrid structure (42a) demonstrated 

the best DPPH activity with an IC50 value of 0.66 ± 0.01 mM as compared to quercetin which 

had an IC50 value of 8.12 ± 0.13 mM[75]. 

 

 

 

 

 

 

 

Mostajeran, et al., reported the synthesis of coumarin-6-sulfonamide compounds and tested their 

anti-bacterial potential in vitro against ATCC35218 (Escherichia coli) and ATCC6538 

(Staphylococcus aureus). The thiazole based coumarin sulfonamide scaffold (43a) demonstrated 

remarkably high anti-bacterial activity against S. aureus (ATCC6538) with a zone of inhibition 

(ZI) value of 24 mm as compared to the reference drugs ampicillin and chloramphenicol which 

had ZI values of 28 mm and 19 mm, respectively. Scaffold (43a) also exhibited strong anti-

bacterial activity against E. coli (ATCC35218) with a ZI value of 16 mm as compared to 

ampicillin and chloramphenicol which had ZI values of 15 and 22 mm, respectively[76]. 

 

 

 

 

 Basanagouda, et al., reported the synthesis of 4-azidomethyl substituted coumarin sulfonamide 

derivatives. All the prepared coumarin sulfonamide derivatives were screened for their antifungal 

activity in vitro against various fungal strains such as Mucor fuscus, Candida albicans, Fusarium 

oxysporum, Aspergillus fumigatus, Penicillium chrysogenum and Aspergillus niger. The 
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substituted azidomethyl coumarin sulfonic acid scaffold (44a) showed excellent anti-fungal 

activity against C. albicans with a MIC value of 1 μg/mL in comparison with the reference drug 

fluconazole (MIC = 8 μg/mL)[77]. 

 

 

 

 

 

 

Shivani Ch et al. Synthesized new coumarin substituted derivatives of benzothiazole and they 

were evaluated for antioxidant activity by DPPH radical scavenging activity. The test compound 

(45a) showed good in-vitro antioxidant activity[78]. A series of novel coumarin pyrazole 

derivatives have been synthesized and evaluated for their antioxidant against Escherichia coli, 

Pseudomonas aeruginosa and Staphylococcus aureus also their antifungal activity was evaluated 

against Aspergillus nigar, Aspergillus flavus and Candila albicans by using broth dilution 

method From the result it has been concuded that the compound (46a,46b) showed good 

antimicrobial activity[79]. Substituted hydroxycoumarins and 7- or hydroxybenzo (f) coumarins 

were prepared by the treatment of phenols and naphtha lenediols, respectively, with malic acid 

and H2SO4 under microwave irradiation method. It has been identified that phenolic compounds 

present antioxidant activity. The presence of the phenolic hydroxyl group (6-, 7- or 8- ) seems to 

support the antioxidant activity but the effect on activity is independent of the position of 

hydroxyl group. It is generalized that the benzo derivative compound (47a) is more potent than 

any of the cyclohexyl derivatives. Compound (47a) shows higher antioxidant activity among 

various hydroxybenzo coumarins being synthesized [80]. A Series of 4-hydroxy-coumarin 

sulfonamides derivatives and studied their invitro anti-bacterial activities for different gram-

positive (S. aureus, B. subtilis) and gram-negative (S. flexneri, S. typhi, E. coli, P. aeruginosa) 

bacteria. The amino substituted ethyl coumarin benzene sulfonamide scaffold (48a) showed the 

best activity against E. coli with a ZI value of 10 mm as compared to the standard reference drug 

imipenem which had a ZI value of 30 mm. Scaffold (48a) also showed the best activity against S. 

flexenari with a ZI value of 09 mm when compared to imipenem which had a ZI value of 27 

mm[81]. 

O

S

O

O

HN

N

N

N

O

YMER || ISSN : 0044-0477

VOLUME 22 : ISSUE 03 (Mar) - 2023

http://ymerdigital.com

Page No:914



 

 

 

 

 

 

 

Structure activities of imidazoline :- 
 

A Series of  N,N’-disubstituted imidazolidine derivatives have been synthesized and their in vitro 

biological active against Leishmania species have been evaluated. Of the nine synthesized 

compounds five displayed a good activity in both L. amazonensis and L. major promastigotes. 

The compounds 1.2- Bis (p-methoxybenzyl) ethylenediamine 20 and 1,3-Bis[p-methoxybenzyl] 

imidazolidines (48a),2.0 and  9.4 ug Ml-1, respectively [82]. 

 

 

 

 

It was surprisingly discovered that treatment with an alpha 2-adrenergic receptor agonist, such as 

brimonidine, naphazoline, oxymethazoline, xylometazoline etc, resulted in a significant 

regression in skin tumor growth in subjects exposed to UV radiation [83]. Moreover, imidazoline 

1 (I1) receptor ligands such as clonidine, moxonidine and rilmenidine exhibited potent apoptotic 

activity on human myelogenous leukemia line K562 expressing Nischarin. Although the I1 

imidazoline receptor protein structure has not been determined yet it is known that 

Nischarinprotein upon binding imidazoline ligands initiates various cell signaling cascades 

including apoptosis [84].In recent patent [85,86] guanidylimidazoline (49a)  derivatives have 

been claimed to be effective antimalarial agents when evaluated in mice infected with malarial 

sporozoites. Several antiprotozoal diimidazoline analogues of pentamidine, the only clinically 

approved diamidine drug, have been described in scientific literature, such as diimidazoline N-

phenylbenzamides compound which had IC50 values of 1.9-28 nM against cultured Plasmodium 

falciparum [87]. 
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2-Aminoimidazoline derivatives of general formula ( 50a) were patented as anticancer agents 

that inhibit creatine kinase (CK) and/or creatine transport. Increased expression of CK results in 

production of excess phosphocreatine which may be used as an energetic store for generating 

ATP needed to endure hepatic hypoxia. Inhibition of the phosphocreatine system through 

inhibition of CK and/or creatine uptake in cancer cells is thus a therapeutic target for the 

treatment of cancer[88]. 

            

 

 

 

Huang claimed new compounds containing imidazoline orpyrrolidine structure for treating 

and/or preventing infectious diseases [89]. Among these imidazolines, the minimum inhibitory 

concentration (MIC) of imidazoline derivatives (51a) and (51b) were better than imipenem in 

both Gram-positive and Gram-negative bacteria. Additionally, as to multipleresistant 

Staphylococcus aureus (MRSA), methicillin-resistant Staphylococcus epidermidis (MRSE) and 

penicillin-resistant Streptococcus pneumonia (PRSP), these two compounds were more effective 

than imipenem and were potential candidates for antibacterial therapy.  

 

 

 

 

 

 

The compound (3a-3d) was screened (doses 25, 50, 100 μg/ml for their antimicrobial activities 

against the gram –ve bacteria Escherichia coil & Salmonella typhi and gram +ve bacteria 

Bacillus Subtillis & Staphylococcus Aureus using standard antibiotic drug as a control. The 

biological activities of these compounds have been evaluated by using disc diffusion method. 

Dimethyl formamide was used as a solvent. The compound 3a & 3c in the concentration of 

100μg/ml was found to posses’ good antibacterial activity against Escherichia coil & Salmonella 
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typhi respectively. The compound 3c & 3a in the concentration of 100μg/ml was found to posses 

good antibacterial activity against Bacillus Subtillis & Staphylococcus Aureus respectively [90]. 

 

 

CONCLUSION 

As we have shown in this review article , there is a wealth of data on the biological activity of 

compounds based on the Coumarin and imidazoline derivatives, and which can used for further 

medicinal research purpose. 
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