
DOI: 10.55522/jmpas.V11I3.2221                                                                                                                                                                                ISSN NO. 2320–7418            

Journal of medical pharmaceutical and allied sciences, Volume 11 – Issue 3, 2221, May – June 2022, Page – 4788 – 4793                                                          4788 

 
 

 

Research article 

Efficient one-pot synthesis of bis-(4-hydroxycoumarin-3yl) methane derivatives using DMAP  

as a catalyst studies their antibacterial activity and molecular docking 
 

Anil Kumar Bahe1, Amit Kumar Harit2, Jyotsna Raghuvansi1, Sonam Dohare3, Ratnesh Das*1 

 

1 Drug Discovery & Nano-Scale Electrochemical Organic Synthesis Lab, Dept. of Chemistry Dr. Harisingh Gour Central University, Sagar, 

Madhya Pradesh, India 
2 Organic Optoelectronic Materials Laboratory, Department of Chemistry, College of Science, Korea University, Seoul, Republic of Korea 

3 Department of Microbiology, Dr. Harisingh Gour Central University, Sagar, Madhya Pradesh, India 
 

ABSTRACT 
 In the present study, we successfully synthesized a series of 4-hydroxycoumarin with a variety of aromatic aldehydes via a one-pot route. 

The excellent results of this-(4-hydroxycoumarin-3yl) methane derivatives were obtained in the presence of 5.0 mol % DMAP as a catalyst in Ethanol 

at room temperature using conventional and ultrasonication methodologies. All the synthesized compounds were bioactive. The synthesized bis-

coumarin derivatives were evaluated for the antibacterial activity (in-vitro) against the Staphylococcus aureus, and the results were compared with the 

standard Kanamycin. Molecular docking analysis was revealed that compound 3,3'-((2-chlorophenyl)methylene) bis (4-hydroxy-2H-chromen-2-one 

(3c) showed good interaction with bacterial cystathionine gamma-lyase MccB of Staphylococcus aureus protein (-6.8 kcal/mol binding free energy). 

The results confirmed that majority of the as-synthesized compounds revealed splendid antibacterial activity. The compound 3c (Minimum inhibitory 

concentration, 40 μg/mL) shows comparable activity in standard with Kanamycin at the same concentrations against Staphylococcus aureus. 
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INTRODUCTION 
 Heterocyclic compounds with oxygen-containing moieties 

are industrially very important as they serve as precursors. Coumarin 

derivatives are an important class of heterocyclic compounds and their 

biological activities make them interesting targets for multicomponent 

reactions (MCRs). Moreover, their biological activities involve 

enzyme inhibitors,[1,2] anticoagulants,[3,4] antioxidants,[5,6] antitumor 

drugs,[7] anti-diabetic (α-glucosidase inhibitors) [8]urease 

inhibitors,[9,10] anti,[11] anti-bacterials,[12] inhibit c-Met phosphorylation 

in BaF3/TPR-Met and EBC-1 NSCLC cell lines,[13] antimicrobial,[14] 

antiviral,[15] proliferation inhibition of K-562,[16]  inhibit HIV-1.[17,] 

anti-hepatitis C virus,[18] spasmolytic, [19] vasorelaxants, [20] and 

antitumor, [21]activities. Also, coumarins are used as food and cosmetic 

additives and as brightening agents [22,23]. Synthetic routes to 

coumarins include Pechmann condensation, Perkin, Knoevenagel, and 

Reformatsky reactions as well as flash vacuum pyrolysis [24]. Among 

these, the Knoevenagel reaction is the most commonly applied one, in 

which different types of acid catalysts such as H2SO4, P2O5, AlCl3, I2, 

and F3CCO2H are employed [25,26]. Many of the reactions are 

undesirable for industrial purposes due to difficult conditions, longer 

reaction times, and corrosive reagents. Therefore, finding mild and  

 

economical synthetic methods is necessary to overcome the previous 

procedures. Bis-coumarins are generally prepared by condensing 

aldehydes with 4-hydroxy coumarin organic solvents [27, 28], which 

applied a large number of hazardous and toxic solvents related to 

catalysts.  

Several methods have been recently reported for such 

synthesis which includes use of different catalysts such as molecular 

iodine [29], MnCl2
[30], strong tertiary amine base (DBU) [31], POCl3

[32], 

diethyl aluminum chloride (Et2AlCl3) [33], LiClO4
[34], SO3H 

functionalized, ionic liquids [35], SDS [36], TBAB [37], Zn(Proline)2 [38], 

[bmim] [BF4] [39],Sulfamic acid [40], RuCl3∙nH2O [41], SiO2Cl [42], SiO2-

OSO3H [43], nano-Fe3O4
[44], Piperidine,[45]  Sulfated titania [46]refluxing 

in ethanol or acetic acid [47],Synthesis of organic compounds led to 

shorter reaction time, higher yields and benign conditions under 

ultrasound irradiation and thermal solvent-free microwave[48-50]. More 

catalysts and different conditions for the synthesis of bis-coumarins are 

gathered in our recent review [51]. In the present work, we studied the 

use of 4-Dimethylaminopyridine (DMAP) as a catalyst for the 

synthesis of bis-(4-hydroxycoumarin-3yl)methane derivatives under 

conventional and ultrasonic irradiation processes (Figure 3) and 
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studied their antibacterial activity. Additionally, we have performed a 

molecular docking study of the highest biological active compound 

(3c) with protein (protein name) to understand the binding type and 

their strength. Docking results were in great relevance with in-vitro 

results. 

Figure 1: Graphical Abstract
 

MATERIALS AND METHODS 

Chemicals 

 All the chemicals were purchased from Sigma-Aldrich and 

Merck India and used without purification to carry out this work. 

Melting Point determination and Purity 
  Melting points were measured by an open capillary tube. 

This is the most prominent method which is used for determination of 

melting point. The purity of the compounds was examined through 

thin-layer chromatography (silica gel 60 F254), using hexane/ ethyl 

acetate in the ratio of 6:3, on F254 silica-gel pre-coated sheets (Merck). 

Instruments 

 The infrared (IR) spectra were recorded on an FTIR Bruker 

Alpha II ECO-ATR spectrometer. The 1H-NMR spectra were studied 

on a JEOL 500 MHz spectrum DMSO-d6 using Tetramethylsilane 

(TMS) as the internal standard. 

General procedure for the synthesis of bis-(4-hydroxycoumarin-3-

yl) methane derivatives conventional method (3a-j) 

 To a mixture of 4-hydroxycoumarin (1) (2 mmol) and variety 

aromatic aldehydes 2(a–j) (1.1 mmol) in ethanol 5ml, (5.0 mol %) 4-

Dimethylaminopyridine (DMAP) as catalyst was added   and stirred 

the reaction mixture for 1- 3 hours at room temperature. The progress 

of the reaction was monitored by TLC. After the reaction completion, 

the product was extracted using ethyl acetate (10 ml), washed with 

small quantity of water, dried over sodium sulfate, and evaporated 

under vacuum to get crude product. The crude product was further 

purified by column chromatography (silica gel, 100-200 mesh) using 

n-hexane and ethyl acetate (6:3) as an eluent. 

Synthesis of bis-(4-hydroxycoumarin-3-yl) methane derivatives 

under ultrasound irradiation method (3a-j) 
 To a solution 4-hydroxycoumarin (1) (2.0 mmol) and variety 

of aromatic aldehydes 2(a-j) (1.1 mmol) in ethanol (3 mL), (5.0 mol 

%) 4-dimethylaminopyridine (DMAP) as catalyst was added and 

subjected to ultrasound irradiation (Model No. KS-750F) at a 

frequency of 20 kHz at room temperature for 10-35 minutes the 

reaction was examined by TLC. After the reaction completion, the 

product was extracted using ethyl acetate (10 ml), washed with a small 

quantity of water, dried over sodium sulfate, and evaporated under a 

vacuum to get crude product. The crude product was further purified 

by column chromatography (silica gel, 100-200 mesh) using n-hexane- 

ethyl acetate (6:3) as an eluent. 

In vitro biological evaluation assay 

Antibacterial activity 
 Well diffusion method was used to evaluate the antibacterial 

activity of Bis-coumarin on bacterial species [52]. Antibacterial 

activity of the prepared compound or desired compounds were 

assessed against the microbial strain Staphylococcus aureus (MTCC 

1144), purchased from the microbial type culture collection institute in 

Chandigarh, (India). Broth medium of Luria bertani was inoculated 

with strain MTCC 1144 and cultivate till logarithmic phase (A600 

nm=1) & spread 100 µL of 24 h old culture on the solid surface of 

Mueller Hinton medium with the help of L-shaped spreader. 

Subsequently wells of 8mm diameter were punched into the agar 

medium and filled with100 µL (50,100, 150, 200 µg/mL) of desired 

compounds and allowed to diffuse at room temperature for an hour. 

The plates were then incubated in the upright position at 37 °C for 24h. 

Same amount (100 µL) of DMSO was used as a negative control while 

as standard antibiotic discs of Kanamycin (30 mcg) were used as 

positive control. Following this bacterial zone inhibition diameters 

were observed and measured carefully. 

Molecular docking study 
 Molecular docking study was performed with AutoDock 

Vina to identify the orientation and interaction pattern of compound 3c 

with bacterial cystathionine gamma-lyase MccB of Staphylococcus 

aureus(PDB ID: 6KGZ).Cystathionine proteins of the Staphylococcus 
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aureus were proved to be responsible for transcriptional and 

posttranscriptional regulation for their activities. Therefore, we chose 

the reported high resolution (2.0 Å) X-RAY diffraction crystal 

structure of the target protein and docked it with optimized ligand (3c). 

Further, Geistenger method was applied for generating partial charge 

for PIA. Remaining expulsion and inclusion steps as removing of water 

molecules, co-factors and addition of Kollman charges, polar hydrogen 

on protein had been done. By the help of literature and blind docking 

method, active sites had been identified and fitted in the grid box, 

dimension: center_x = 40.508 Å, y = 39.349 Å and z = 47.405 Å; 

size_x = 28.62 Å y = 28.62Å z = 28.62 Å; grid spacing of 0.375 Å. [53, 

54] 

RESULTS AND DISCUSSION 
 The efficient utilization 4-Dimethylaminopyridineas a 

catalyst for different organic reactions is due to its cost effectiveness 

and easy availability. Initially, the reaction between 4-

hydroxycoumarin (1) (2 mmol) with benzaldehyde (2) (1.1 mmol) 

utilizing water as solvent was carried out in presence of 4-

Dimethylaminopyridineas a catalyst for 4 hours, at room temperature, 

and the yield of 70% was obtained. In accordance to the result 

obtained, different Lewis’s acids and Boosted acid catalyst have been 

utilized using ethanol as a solvent for the former reaction between 

compound 1 &2, in order to know their catalytic efficiency. Ethanol, 

thanks to allow solubilizing of both polar-hydrophilic and nonpolar-

hydrophobic compounds, was optimized to be good solvent for this 

reaction.  

It produced the products (3a-j) in short reaction time with 

higher yield than other polar and non-polar solvents. Among the 

reactions observed with different catalyst, 4-Dimethylaminopyridine 

(Table 1, entry 1), indicated its highest catalytic activity with the 

completion of reaction within 2 hour. In order to optimize the reaction 

conditions, the effect of different solvents was also observed (Table 2), 

and the ethanol was found to be an effective solvent. Systematic 

optimization of the solvent was done for the reaction between 

benzaldehyde and 4-hydroxy coumarin in presence of DMAP using 

different solvent at room temperature. The optimized solvent (Ethanol) 

was found to be good to produce higher yield of the product (3a-j) in 

short time. However, other polar solvents like MeOH and water reduce 

the solubility of the reactant and therefore low reactivity.  

Table 1: The reaction of 4-hydroxycoumarin (1) with benzaldehyde (2) in the 

presence of various catalysts using ethanol as solvent via the conventional 

method. 

Catalysta Time (h) Yield (%)b 

DMAP 2 88 

H3BO3 5 72 

CH3C6H4SO3H 4 72 

Sulfamic acid, 10 68 

LiClO4 12 55 
  a5mol% of the catalyst was used.b Yields referred to the isolated yield 

Acetonitrile was also considerably suitable for the reaction. 
It was also observed from the results (Table 2, entry 4) that optimum 

concentration of 5.0 mol % of 4-Dimethylaminopyridinewas required 
to achieve high yield in shorter reaction times. 
Table 2: Optimization of solvents in the Reaction of 4-hydroxycoumarin (1) 

with benzaldehyde (2) using DMAP as a catalyst by the conventional method 

Entry Solvent Time (h) Yield (%)a 

1 Water 4 70 

2 Methanol 3 79 

3 Ethanol 2 88 

4 Acetonitrile 4 82 

5 THF 7 60 

6 DCM 10 65 

7 Toluene 12 55 
a Yields referred to the isolated yield 

 Thus, the reaction of 4-hydroxycoumarin (1) with aromatic 

aldehyde compounds (2) led to the formation of new bis-(4-

hydroxycoumarin-3-yl) methanes derivatives 3(a-j) (Scheme 1) under 

the optimized reaction conditions in both conventional method and 

ultrasound irradiation method (Table 3). 

Figure 2: Synthesis of bis (4-hydroxycoumarin-3-yl) methanes 

Figure 3: 3(a-j) catalyzed by DMAP in Ethanol under conventional and 

ultrasound irradiation methods 

      
 

Table 3: Preparation of bis (4-hydroxycoumarin-3-yl)  

R-CHO R 
Reflux 

Condition 

Ultrasonic 

Irradiation 

  
Time 

(min) 

Yielda 

(%) 

Time 

(min) 

Yielda 

(%) 

PhCHO C6H5(3a) 120 88 15 90 

4-FC6H4CHO 4-FC6H5 (3b) 120 86 22 89 

2-ClC6H4CHO 2-ClC6H4(3c) 90 89 18 91 

4-BrC6H4CHO 4-BrC6H4(3d) 120 87 25 90 

4-NO2C6H4CHO 4-NO2C6H4 (3e) 60 90 15 93 

3-NO2C6H4CHO 3-NO2C6H4 (3f) 70 89 16 91 

4-OCH3C6H4CHO 4-OCH3C6H4 (3g) 120 85 22 89 

3-OCH3C6H4CHO 3-OCH3C6H4 (3h) 120 87 20 90 

2-OH,4-

CH3C6H3CHO 

2-OH,4-

OCH3C6H4 (3i) 
160 84 30 88 

C4H3SCHO C4H3S(3j) 210 86 35 89 
 

In vitro antibacterial activity 
The obtained results have shown that the newly synthesized 

derivatives possess antibacterial activities, tested on bacteria species 

(S. aureus) 2-Cholro bis(4-hydroxycoumarin) compound has shown 

the best activity against S. aureus, with the inhibition zone of 

24.82±1.23. As seen in Table 4, compounds 3a, 3b, 3g, 3h, 3i, and 3j 

demonstrated moderate growth-inhibitory activities compared to 

Kanamycin as a standard against the Staphylococcus aureus while as 

3chas exhibited the highest antibacterial activity with MIC value of 40 
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µg/mL. 

Table 4: Antibacterial activity of the synthesized bis (4-hydroxycoumarin-3-

yl) methane derivative compounds (3a-j) 

Compound 

code 

Molecular 

Weight 

Zone of 

inhibition (mm)* 

Minimum inhibitory 

concentration (µg/ml) 

3a 412.39 20.84±0.35 120 

3b 430.38 22.72±1.16 >60 

3c 446.84 24.82±1.23 40 

3d 491.29 19.10±0.89 >120 

3e 457.39 18.18±0. 32 140 

3f 457.39 16.26±0.11 160 

3g 442.42 20.10±0.18 >100 

3h 442.42 21.02±0.14 100 

3i 458.42 22.12±1.18 80 

3j 418.42 22.92±0.24 60 

Kanamycin 

standard 
484.49 25.60±0.24 40 

*Values are given as mean standard deviation (n=3) 

Molecular docking 
 The molecular docking analysis was initiated to understand 

the binding modes of the synthesized compound 3c and Protein 6KGH. 

Molecular docking analysis was conducted using AutoDock Vina. 

From the analysis, the best ligand conforms pose has -6.8 kcal/mol 

binding free energy (∆G). The graphical representation of the native 

docked com-plex figure is shown in Figure1Classical and non-classical 

bonding between synthesized compound (3c) and protein (6KGH) 

leads to higher biological activity. This work provides a useful 

experimental strategy for studying the interaction of 3c with 6KGH 

and helping to understand the activity and mechanism of drug binding. 

 

Figure 4: Docked molecular structure of protein (6KGH) and synthesized compound (3c). a) Hydrophobic docked molecular presentation of compound 3c in protein 

pocket. b) 2-D interaction 

 

Spectral and physical data for compounds 

3’-(phenyl methylene) bis (4-hydroxy-2H-chromen-2-one) (3a, 

C25H16O6) 
 White solid, m.p. 210-212ºC, FTIR (cm-1): 3,445 (OH), 
1,624 (C=C), 2,920 (C-H), 1,150 (C–O ether), 1H NMR (500 MHz, 
DMSO-d6): δ 5.70 (s, 1H, Ar-CH), 16.40 (s 1H, OH), 7.10 -7.65 (m, 
13H, Ar-H). 

3’-((4-fluorophenyl) methylene) bis(4-hydroxy-2H-chromen-2-

one) (3b, C25H15FO6) 

 White solid, m.p. 212-214ºC, FTIR (cm-1): 3,445 (OH), 
1,628,  (C=C), 2,940 (C-H),  1,150 (C–O ether) and 1,250 (C-F),1H 
NMR (500 MHz, DMSO-d6): δ 6.09  (s, 1H, Ar-CH),16.35 ( s 1H, 
OH), 7.10 -7.74 (m,12H, Ar-H) . 

3’-((2-chlorophenyl) methylene) bis (4-hydroxy-2H-chromen-2-

one) (3c, C25H15ClO6) 
 White solid, m.p. 202-204ºC, FTIR (cm-1) 3,420 (OH), 1,615 
(C=C) 2,952(C-H), 1,658 (C=O) and 1,090 (C–O ether), 1H NMR (500 
MHz, DMSO-d6): δ 6.19 (s, 1H, Ar-CH), 16.36 (s 1H, OH), 7.21 -7.79 

(m, 12H, Ar-H) 

3'-((4-bromophenyl) methylene) bis (4-hydroxy-2H-chromen-2-

one) (3d, C25H15BrO6) 
 Light yellow solid, m.p. 217-219ºC, FTIR (cm-1) :3,415 
(OH), 1,658 (C=O), 2,950 (C-H), 1,612 (C=C), 1,100 (C–O ether) and 
1,080 (Br-Ar), 1H NMR (500 MHz, DMSO-d6): δ 6.10 (s, 1H, Ar-
CH),16.39 (s 1H, OH), 7.20 -7.78 (m, 12H, Ar-H) 

3’-((4-nitrophenyl) methylene) bis (4-hydroxy-2H-chromen-2-one) 

(3e, C25H15NO8) 
 Pink solid, m.p. 234-236ºC, FTIR (cm-1):3,445 (OH), 2,960 

(C-H), 1,660 (C=O), 1,616 (C=C) and 1,100 (C–O ether), 1H NMR 

(500 MHz, DMSO-d6): δ 6.05 (s, 1H, Ar-CH), 16.42 (s 1H, OH), 
7.32 -7.92 (m, 12H, Ar-H 

3’-((3-nitrophenyl) methylene) bis (4-hydroxy-2H-chromen-2-one) 

(3f, C25H15NO8) 
 Pink solid, m.p. 210–214ºC, FTIR (cm-1):3,440 (OH), 2,958 
(C-H), 1,655 (C=O), 1,614 (C=C) and 1,190 (C–O ether), 1H NMR 
(500 MHz, DMSO-d6): δ 5.99 (s, 1H, Ar-CH), 16.40 (s 1H, OH), 7.20 
-7.82 (m, 12H, Ar-H. 

3’-((4-methoxyphenyl) methylene) bis (4-hydroxy-2H-chromen-2-

one) (3g, C26H18O7) 
 White solid, m.p. 248-250ºC, FTIR (cm-1): 3,448 (OH), 
2,940 (C-H), 1,665 (C=O), 1,614 (C=C) and 1,190 (C–O ether), 1H 
NMR (500 MHz, DMSO-d6): δ 5.95(s, 1H, Ar-CH),16.38 (s 1H, OH) 
6.65 -7.24 (m, 12H, Ar-H) and.3.29 (s, 3H, OCH3) 

3'-((3-methoxyphenyl) methylene) bis (4-hydroxy-2H-chromen-2-

one) (3h, C26H18O7) 
 White solid, m.p. 246-248ºC, FTIR (cm-1):3,445 (OH), 2943 

(C-H), 1,661 (C=O), 1,616 (C=C, olefin) and 1,094 (C–O ether), 1H 
NMR (500 MHz, DMSO-d6): δ 5.90(s, 1H, Ar-CH),16.40 (s 1H, OH) 
6.65 -7.24 (m, 12H, Ar-H) and.3.24 (s, 3H, OCH3) 

3'-((2-hydroxy-4-methoxyphenyl) methylene) bis (4-hydroxy-2H-

chromen-2-one) (3i, C26H18O8) 
 White solid, m.p. 244-246ºC, FTIR (cm-1):3,450 (OH), 
2,944(C-H), 1,667 (C=O), 1,616 (C=C) and 1199 (C–O ether), 1H 
NMR (500 MHz, DMSO-d6): δ 5.90(s, 1H, Ar-CH),16.40 (s, 1H, OH) 

5.85 -7.54 (m, 11H, Ar-H),3.62 (s, 3H, OCH3) and  5.28 (s,1H, 
aromatic OH) 
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3'-(thiophen-2-ylmethylene) bis (4-hydroxy-2H-chromen-2-one) 

(3j, C23H14O6S) 
 White solid, m.p. 216-218 ºC, FTIR (cm-1):3,440 (OH), 
1,628 (C=C), 2,930 (C-H), 1,160 (C–O ether), 1H NMR (500 MHz, 
DMSO-d6): δ 3.60 (s, 1H, Ar-CH), 16.44 (s 1H, OH), 5.90 -7.12 (m, 

11H, Ar-H). 

CONCLUSIONS 
 The reaction of 4-hydroxycoumarin (1) with different 

aromatic aldehydes compound (2) in the presence of DMAP (5 mol %) 

as a catalyst in ethanol was carried out to obtain bis (4-

hydroxycoumarin-3-yl) derivatives 3(a-j) adopting conventional and 

ultrasonication methodologies. It was observed that the reaction was 

completed in shorter reaction times, higher yields, in ultrasonication 

methodology, as compared to the conventional method. All the as-

synthesized compounds were assessed for the antibacterial activity 

against Staphylococcus aureus, interestingly; compound3a, 3b, 3g, 3h, 

3i, and 3j exhibited acceptable antibacterial activity while as 3c 

exhibited excellent antibacterial activity against Staphylococcus 

aureus. The obtained result was supported by molecular docking 

analysis. Where compound 3c showed good interaction (-6.8 kcal/mol 

binding free energy) with bacterial cystathionine gamma-lyase MccB 

of Staphylococcus aureus protein. 

Conflicts of interest 
 The authors declare no conflict of interest 

ACKNOWLEDGMENT 
The authors are thankful to University Grants Commission 

(UGC), New Delhi, India for financial assistance. We are grateful to 

the Head Department of Microbiology, Dr. Harisingh Gour Central 

University, Sagar (M.P) for carrying out an antibacterial assay. The 

authors are grateful to S.I.C Dr. Harisingh Gour University for 

providing the necessary facilities. We would like to thank Amit Kumar 

Harit for the meaningful discussion. 

REFERENCES 
1. Quezada E, Delogu G, Picciau C, et al, 2010. Synthesis and 

Vasorelaxant and Platelet Antiaggregatory Activities of a New 

Series of 6-Halo-3-phenylcoumarins. J Mol.15, 270-279. 

2. Choudhary M I, Fatima N, Khan  K M, et al, 2006. New bis-

coumarin derivatives-cytotoxicity and enzyme inhibitory  

activities. Bio Med Chem. 14, 8066-8072. 

3. Manolov I, Maichle-Moessmer C, Danchev N, 2006. Synthesis, 

structure, toxicological and pharmacological investigations of 4-

hydroxycoumarin derivatives. Eur  J Med. Chem. 41, 882-890. 

4. Appendino G, Cravotto G, Tagliapietra S, et al, 1991. Synthesis 

of 3-Alkyl-4-hydroxycoumarins by Reductive Fragmentation of 

3,3'-Alkylidene-4,4'-dihydroxybis[coumarins. Helv Chim Act. 

74, 1451-1458. 

5. Sahar A, Khan Z A, AhmadM., et al, 2017. Synthesis and 

antioxidant potential of some bis coumarin derivatives.Trop J 

Pharm Res. 16, 203-210. 

6. KanchevaV D, BoranovaP V, NechevJ T, Manolov I I, 2010. 

Structure-activity relationships of new 4–hydroxy bis-coumarins 

as radical scavengers and chain-breaking antioxidants. 

Biochimie. 92, 1138-1146. 

7. Li J, Sui YP, Xin JJ, et al, 2015. Synthesis of bis coumarin and 

dihydropyrano derivatives with promising antitumor and 

antibacterial activities. Bioorg Med Chem Lett, 25, 5520-5523. 

8. Khan K M, Rahim  F, Wadood  A, et al, 2014. Synthesis and 

molecular docking studies of potent a-glucosidase inhibitors 

based on bis coumarin skeleton. Eur J Med Chem. 81, 245-252. 

9. Haq ZU,Lodhi M A, Nawaz S A,  et a, 2008. 3D-QSAR CoMFA 

studies on bis-coumarin analogues as urease inhibitors: A 

strategic design in anti-urease agents. Bioorg Med Chem. 16,  

3456–3461. 

10. Khan KM, Wadood  A, Ali M., et al,2010. Identification of potent 

urease inhibitors via ligand- and structure-based virtual screening 

and in vitro assays.  J Mol Graphi Model. 28,792-798. 

11. Talhi O., Schnekenburger M., Panning  J, et al, 2014. Bis(4-

hydroxy-2H-chromen-2-one): Synthesis and effects on leukemic 

cell lines proliferation and NF-kB regulation. Bioorg Med Chem. 

22, 3008-3015. 

12. Li J, Xue  X Y, Li X, et al, 2016. Synthesis of bis coumarin and 

dihydropyran derivatives as two novel classes of potential anti-

bacterial derivatives. Arch Pharm Res.  39, 1349-1355. 

13. Xu J, Ai J, Liu S, et al, 2014. Design and synthesis of 3,3’-

biscoumarin-based c-Met inhibitors. Org Biomol Chem. 12, 

3721-3734. 

14. Hamdi N, Puerta M C.,ValergaP, 2008. Synthesis, structure, 

antimicrobial and antioxidant investigations of dicoumarol and 

related compounds. Eur J Med Chem. 43, 2541-2548. 

15. Završnik D, Muratović S, Makuc D, et al,2011. Benzylidene-bis-

(4-Hydroxycoumarin) and Benzopyrano Coumarin Derivatives: 

Synthesis, 1 H/13C-NMR Conformational and X-ray Crystal 

Structure Studies and In Vitro Antiviral Activity Evaluations. 

Molecul. 16, 6023-6040. 

16. Faisal M, Saeed A, Shahzad D, et al,2017. Enzyme inhibitory 

activities an insight into the structure-Activity relationship of 

biscoumarin derivatives. Eur J Med Chem. 141, 386-403. 

17. Su CX, Mouscadet J F, Chiang CC, et al, 2006. HIV-1 Integrase 

Inhibition of Bis coumarin Analogues. Chem Pharm Bull. 54, 

682-686. 

18. Neyts J, Clercq ED., Singha R, et al, 2009. Structure-Activity 

Relationship of New Anti-Hepatitis C Virus Agents: 

Heterobicycle-Coumarin Conjugates. J Med Chem. 52, 1486-

1490. 

19. Kostava I., Manolov I., Nicolova I., et al, 2001. New lanthanide 

complexes of 4-methyl-7-hydroxycoumarin and their 

pharmacological activity. Eur J.Med Chem. 36, 339-347. 

20. Vilar S, Quezada E, Santana L, et al, 2005. Design, synthesis, and 

vasorelaxant and platelet antiaggregatory activities of coumarin–

resveratrol hybrids. Bioorg Med Chem Lett. 16, 257-261. 

21. Ito C, Itoigawa M, Onoda S, et al, 2005. Chemical constituents of 

Murrayasiamensis: three coumarins and their anti-tumor 

promoting effect.  Phytochem. 66, 567-572. 

22. Okennedy R, Thornes RD, 1997. Coumarins: Biology, 

Applications, and Mode of Action, John Wiley & Sons, 

Chichester.  

23. Zahradnik M., 1992. The Production and Application of 

Fluorescent Brightening Agents, John Wiley & Sons, New York.  

24. Augustine JK, Bombrun A, Ramappa B, 2012. An efficient one-

pot synthesis of coumarins mediated by propylphosphonic 

anhydride (T3P) via the Perkin condensation. Tetra Lett. 53, 

4422-4425. 

25. Brufola G., Ringuelli F., Piermatti O et al,1996. Simple and 

efficient one-pot preparation of 3-substituted coumarins in water 

Hetero.43, 1257-1266. 



DOI: 10.55522/jmpas.V11I3.2221                                                                                                                                                                                ISSN NO. 2320–7418            

Journal of medical pharmaceutical and allied sciences, Volume 11 – Issue 3, 2221, May – June 2022, Page – 4788 – 4793                                                          4793 

26. Narsaiah AV, Nagaiah K, 2003. An Efficient Knoevenagel 

Condensation Catalyzed by LaCl3.7H2O in Heterogeneous 

Medium. Synth Commun. 33, 3825-3832. 

27. Manolov I, Maichle-Moessmer C, Danchev N, 2006. Synthesis, 

Structure, Toxicological and Pharmacological Investigations of 

4-Hydroxycoumarin Derivatives. Eur J Med Chem. 41, 882-890. 

28. Manolov I.I, 1998. Aldehyde Condensation Products of 4-

Hydroxycoumarin and Schiff Bases. Tetra Lett. 39, 3041-3042. 

29. Kidwai M, Bansal V, Mothsra P, et al, 2007. Molecular iodine: A 

versatile catalyst for the synthesis of bis(4-hydroxycoumarin) 

methanes in water. J Mol Cata Chemie. 268, 76-81. 

30. Sanghetti JN, Kokare ND, and Shinde DB, 2009. Water mediated 

efficient one-pot synthesis of bis-(4- hydroxycoumarin)methanes. 

Green Chem Lett and Rev. 2, 233-235. 

31. Hagiwara H, Fujimoto N, Suzuki T et al, 2000. Synthesis of 

Methylene bis(4-Hydroxy-2-Pyrone) or Methylene bis(4-

Hydroxycoumarin) Derivatives by Organic Solid State Reaction . 

Hetero. 53, 549-552. 

32. Elgamal MHA., Shalaby NMM., Shaban  MA, et al 1997. 

Synthesis and Spectroscopic Investigation of Some Dimeric 

Coumarin and Furanocoumarin Models. Mona F Chemie. 128, 

701-712. 

33. Hagiwara H, Miya S, Suzuki T et al, 1999, “Tandem Nucleophilic 

Reaction Leading to Hydrofurans: Application to One-Pot 

Synthesis of Antitumor Naphthofuran Natural Product”Hetero. 

51, 497-500. 

34. Sheikhhosseini E., 2012. Synthesis of 3,3-Arylidene bis(4-

hydroxycoumarin) Catalyzed by LiClO4. Trend in Modern Chem. 

3, 34-37. 

35. Li W, Wang Y, Wang  Z, et al, 2011. Novel SO3H-Functionalized 

Ionic Liquids Based on Benzimidazolium Cation: Efficient and 

Recyclable Catalysts for One-Pot Synthesis of Bis coumarin 

Derivatives. Cat Lett. 141, 1651-1658. 

36. Mehrabi H, Abusaidi H, 2010. Synthesis of Bis coumarin and 3,4 

Dihydropyrano[c]Chromene Derivatives Catalysed by Sodium 

Dodecyl Sulfate (SDS) in Neat Water. J Iran Chem Soc. 7, 890-

894. 

37. Khurana JM, and Kumar S, 2009, “Tetrabutylammonium 

Bromide (TBAB): A Neutral and Efficient Catalyst for the 

Synthesis of Bis coumarin and 3,4-Dihydropyrano[c]Chromene 

Derivatives in Water and Solvent-Free Conditions. Tetra Lett. 50, 

4125-4127. 

38. Siddiqui Z and Farooq F, 2011. Zn(Proline)2: A Novel Catalyst 

for the Synthesis of Dicoumarols. Cat Sci & Techno.  1, 810-816. 

39. Khurana JM., and Kumar S, 2010. Ionic Liquid: An Efficient and 

Recyclable Medium for the Synthesis of Octahydro 

quinazolinone and Bis coumarin Derivatives. Montn für Chem.  

141, 561-564. 

40. Zhou JF, Gong GX,  An LT, et al, 2009. Synthesis of 3,3-

Arylidene Bis(4-Hydroxycoumarin) Catalyzed by Sulfamic Acid 

in Aqueous Media under Microwave Irradiation. Chin J Org 

Chem. 29, 1988-1991. 

41. Tabatabaeian K, Heidari H, Khorshidi A, et al, 2012. Synthesis of 

Bis coumarin Derivatives by the Reaction of Aldehydes and 4-

Hydroxycoumarin Using Ruthenium (III) Chloride Hydrate as a 

Versatile Homogeneous Catalyst. J Serb Chem Soc. 77,  407-413. 

42. Karimian R, Piri F, Safari AA, et al,  2013. One-Pot and 

Chemoselective Synthesis of Bis(4-Hydroxycoumarin) 

Derivatives Catalyzed by Nano Silica Chloride. J  Nano Chem. 3, 

52-58. 

43. Sadeghi B, and Ziya T, 2013. A Fast, Highly Efficient, and Green 

Protocol for Synthesis of Bis coumarins Catalyzed by Silica 

Sulfuric Acid Nanoparticle as a Reusable Catalyst. J Chem.  

Article ID: 179013. 

44. Nikpassand M, Fekri LZ, Karimian L et al, 2015. Synthesis of Bis 

coumarin Derivatives Using Nanoparticle Fe3O4 as an Efficient 

Reusable Heterogeneous Catalyst in Aqueous Media and their 

Antimicrobial Activity. Curr Org Syn. 12, 358-362. 

45. Khan KM, Iqbal S, Lodhi MA, et al, 2004. Bis coumarin: new 

class of urease inhibitors; economical synthesis and activity. 

Bioorg  Med Chem. 12, 1963-1968. 

46. Karmakar B, Nayak A, and Banerji J, 2012. Sulfated titania 

catalyzed water mediated efficient synthesis of dicoumarols—a 

greenapproach Tetra Lett. 53, 4343-4346. 

47. Hamdi N, Purta MC, and Valerga P, 2008. Synthesis, Structure, 

Antimicrobial and Antioxidant Investigations of Dicoumarol and 

Related Compounds. Eur J Med Chem. 43,  2541-2548. 

48. Al-Kadasi, AMA and Nazeruddin GM, 2012. Ultrasound 

Assisted Catalyst-Free One-Pot Synthesis of Biscoumarins in 

Neat Water. Inter J Chem Sci. 10, 324-330. 

49. Gong G X, Zhou J F, An LT, et al, 2009. Catalyst-Free Synthesis 

of α,α-bis(4-Hydroxycoumarin-3-yl)toluene in Aqueous Media 

Under Microwave Irradiation. Synth Comm. 39, 497-505. 

50. Zhang X. R., Chao W., Chuai Y T, et al, 2006. A New N-Type 

Organic Semiconductor Synthesized by Knoevenagel 

Condensation of Truxenone and Ethyl Cyanoacetate. Org Lett. 8, 

2563-2566. 

51. Mahmoodi N O, Pirbasti F. G and Jalalifard Z, 2018. Recent 

Advances in the Synthesis of Bis coumarin Derivatives. J Chin 

Chem Soc. 65, 383-394. 

52. Ravaei A, Poor ZH, Salehi TZ, et al, 2013. Evaluation of 

antimicrobial activity of three Lactobacillus spp. against 

antibiotic resistance Salmonella typhimurium.  Adv Stud Bio. 5, 

61-70. 

53. Harit AK, Das R., Bose P, et al, 2017. Absorption, Emission 

Spectroscopic and Molecular Docking Study of Glutamic Acid 

with Double-Stranded Calf Thymus DNA.  Der Pharma Chem. 9, 

73-78. 

54. Khan G A, Naikoo G A, War JA, et al, 2018. An Efficient Green 

Synthesis of Some Functionalized Spiro Chromene Based 

Scaffolds as Potential Antitubercular Agents. J Hetero Chem. 55, 

699-708. 

 

How to cite this article 

Anil Kumar Bahe, Amit Kumar Harit, Jyotsna Raghuvansi,  

Sonam Dohare, Ratnesh Das, 2022. Efficient one-pot synthesis 

of bis-(4-hydroxycoumarin-3yl) methane derivatives using 

DMAP as a catalyst study their antibacterial activity and 

molecular docking. J. Med. P’ceutical Allied Sci. V 11 - I 3, 

Pages - 4788 - 4793 doi: 10.55522/jmpas.V11I3.2221. 

 


	Department of Chemistry, Dr Harisingh Gour Viswavidyalaya (A Central University) Sagar, Madhya Pradesh, India
	Pink solid, m.p. 234-236ºC, FTIR (cm-1):3,445 (OH), 2,960 (C-H), 1,660 (C=O), 1,616 (C=C) and 1,100 (C–O ether), 1H NMR (500 MHz, DMSO-d6): δ 6.05 (s, 1H, Ar-CH), 16.42 (s 1H, OH), 7.32 -7.92 (m, 12H, Ar-H


