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Abstract: 

The parent compound of chalcone derivatives six synthetic compounds were screened against six human pathogens Invitro and 

selected one compound i.e PTSH (C-5) against three pathogens Proteus mirabilis (MTCC 1429), Staphylcoccus auresus (MTCC 

96) and Enterobacter cloacae (MTCC 7408) with Minimum Inhibitory Concentration are 10µg/mL and  their drug-likeness score 

is 0.5 which is accepted as drug like activity and Insilico analysis of binding affinities of PTSH to the above microbial targets 

3TO7 are -4.71 kcal/mol, 4E7G are -6.74 kcal/mol, and 1FWJ (mimicked model) are -4.82 kcal/mol. The inhibition constant of 

the synthetic PTSH drug-like compound to the pathogenic organisms are S.aureus Ki= 354.74µM, E.clovae Ki=11.42µM, 

P.mirabilis Ki=290.81µM concentration is required to block this organism activity. We sµggest our compound (PTSH) C-5 is 

known to inhibit a major human pathogen which is similar to standard antibiotics which is available in the market. 
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1.INTRODUCTION: 

 

Chalcones is a common valuable precursor available naturally 

example in all vegetables, soya, fruits and synthesized reported 

by many researchers and the compound possess 

multifunctional biological activity especially bactericidal 

activities [1]. Human infectious diseases, especially with 

Staphylococcus aureus, Enterobacter cloacae, and Proteus 

mirabilis, are a major concern. Aminohydrolase a multisubunit, 

nickel-dependent enzyme involved in the hydrolysis of 

substrate urea into carbonate and ammonia which are further 

eliminated by another mechanism in living organisms [2]. This 

aminohydrolase majorly present in a lower organism such as 

Proteus mirabilis [2]. This enzyme involved causing disease in 

humans includes peptic ulceration, hepatic encephalopathy, 

and pyelonephritis [3]. Urease inhibitors such as imidazoles 

[4], phosphorodiamidates [5] and hydroxamic acid derivatives 

1-3 [6] were stopped using in-vivo due to their toxicity, 

instability and severe side effects. Fluoroquinolones are a 

synthetic compound used in the treatment of human 

Respiratory infections and urinary tract and Gastrointestinal 

tract [7]. A norfloxacin from parent compound can inhibit 

urease enzyme activity in proteus families such as mirabilis 

and vulgaris [8] and also with levofloxacin and ciprofloxacin 

P.mirabilis inhibited [9]. In general, the UDP-N-

acetylglucosamine enolpyruvyl transferase (MurA) plays an 

important role in its existing environment [10]  and involved 

primarily in the biosynthesis of cell wall fatty acids and other 

macromolecules in the bacteria, inhibition of this enzyme by 

fosfomycin causes the bacterial life in the end [11-13]. The 

other natural derived inhibitors such as tulip sides [14,15] 

sesquiterpene lactone cnicin [16,17]. Another natural source 

for Mura inhibitor is terrific acid from a fungal origin namely 

the Aspergillus terreus which inhibits the bacterial cell wall 

synthesis in  Escherichia coli and Enterobacter cloacae [18]. 

Also, the inhibitor phosphomycin to this Mura enzyme in 

E.cloacae have shown to irreversibly binds the amino acid 

cysteine of the polypeptides in the cell wall of this organism 

[11].  

 

Many bacterial pathogens especially Staphylococcus aureus is 

a gram-negative organism which is methicillin-resistant and 

positive for the multidrug resistance [19]. Pyruvate kinase is a 

novel drug target in methicillin-resistant Staphylococcus 

aureus. Inhibitor from the natural marine product Bis-indole 

alkaloids to the MRSA Pyruvate kinase is IC50 more than 5 

µg/mL and this inhibitor acted as antitumor, antiviral [20,21], 

cytotoxic [22-24], antimicrobial [20,25,26], antifungal [22] and 

anti-inflammatory effects [27].  

 

Drug resistance is a common phenomenon in current trend by 

using thousands of synthetic drugs against many human 

bacterial pathogens. As noted in bacteria, harbor the acquired 

resistance which is a result of a mutation in chromosomal 

genes due to the mechanism of decrease in drug uptake, 

activation of efflux mechanism and acquisition of external 

DNA coding for resistance through horizontal gene transfer.  

In order to overcome the common problems caused by the 

chemical compounds used in treating diseases caused by many 

bacteria showed in other studies which lack the information 

that inhibitory activity on MurA in Enterobacter cloacae, 

Escherichia coli, pyruvate kinase in Staphylococcus aurreus 

and urease in Proteus mirabilis by Chalcones derivatives, 

therefore, we proposed Invitro and docking model to inhibits 

this organisms using our synthetic Chalcones derivatives 

which we synthesized six random copolyesters, was 

characterized and confirmed these compounds were non toxic 

and stable showed in our previous study [28] and need to 

analyse for the antibacterial activity in Invitro and Insilico 

analysis.  
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2. MATERIALS AND METHOD: 

 

Synthesis of monomer diols  

The monomer diols like HHEP, MHEP, HIMP are prepared 

from acid catalyzed Clasien Schmidt polycondensation method 

[47 ] and modified and already reported[29], (Table 1). 

 

Table. 1.  Synthetic chalcones derivatives codes with their 

copolyester codes 

 

S.No Sample Code Copolyester  Code 

1. C1 PITI 

2. C2 PIGH 

3. C3 PIOM 

4. C4 PSGH 

5. C5 PTSH 

6. C6 PTOI 

 

Synthesis  of copolyesters 

The copolyesters PITI, PIGH, PIOM, PSGH, PTSH, PTOI are 

prepared by modification of certain functional groups in the 

parent compound and synthesized using methods from our 

previous study [29]. 

 

Preparation of the test micro-organisms 

This method follows the standard procedures for testing 

antimicrobial agents. Standard cultures of bacteria from the 

Microbial Type Culture Collection and Gene Bank (MTCC), 

INDIA. A Gram-positive bacterium; Staphylococcus 

aureus MTCC 96, Staphylococcus aureus MTCC 737, 

Enterobacter cloacae MTCC 7408, Klebsiella pneumonia 

MTCC 109, Salmonella typhi MTCC 98, Vibrio cholerae 

MTCC 3905 and Proteus mirabilis MTTC 1429. 

 

Preparation of culture media 

The Luria Bertani (LB) media was prepared by weighing 14 

grams mixed with one liter of distilled water, autoclaved at 

121°C for 15 minutes. The medium was later dispensed into 

100 mm sterile agar plates and left to set. The agar plates were 

incubated for 24 hours at 37°C to confirm their sterility. When 

no growth occurred after 24 hours, the plates were considered 

sterile. 

 

Agar-Well Diffusion Assay 

A concentration of 1 mg/mL of the synthetic drugs (6 

compounds) was designed for agar well diffusion assay. 

Cultures of  S.aureus E.cloacae, K.pneumoniae S.typhi, 

V.cholerae P.mirabilis were inoculated in TCBS, Mueller 

Hinton agar plates by spreading on the surface using a sterile 

L-rod. The sensitivity testing of the synthetic compounds was 

performed using the agar well diffusion method [31] and the 

wells of 6 mm diameter and 5 mm depth were made on the 

solid agar using a sterile glass borer. Add 20 µl of each 

synthetic drugs dissolved in ethanol of stock concentration 1 

mg/mL, dispensed in labeled wells and 5 µg Gentamycin 

(broad-spectrum antibiotic) was used as a positive control 

Ethanol was used as negative control. After spreading 

incubated the plates for 24 -48 hours at 37 °C. Twenty four 

(24-48) hours later, the zones of inhibition were measured 

using a ruler and the results reported in (mm). 

 

Minimum Inhibition Concentration (MIC) Evaluation 

 The MIC was done with synthetic 6 compounds (Customized) 

that showed antibacterial activity in the agar well diffusion 

assay against 6 human pathogens. The final concentration used 

for the activity was (5,10,50,100, 250,500 µg/mL), and the 6 

compounds were dissolved in ethanol for the final activity. 

Test microbes were suspended in 5 mL of PDB incubated 

overnight, after which 0.02 mL was added to all the test tubes 

and preparation incubated at 37°C for 18 hours. After 

incubation, from each tube was subcultured on nutrient agar to 

see if bacteria growth was inhibited (Minimum Bactericidal 

Activity). The MIC was defined as the lowest concentration of 

an antimicrobial that inhibition of growth was determined by 

measuring the absorbance at 570 nm using an enzyme-linked 

immunosorbent assay (ELISA) reader [32]. 

 

Drug-likeness properties of chalcone derivatives 

To determine drug-likeness such as structural characters which 

determines similarities to known drug molecules, notably the 

molecular weight, Log P, number of hydrogen donor or 

acceptor polar surface area and rotatable bonds are included as 

drug-like molecule as documented [33]. 

 

ACD/ChemSketch for chemical structure-property analysis 

and Open Babel Converter 

ACD/ChemSketch Freeware allows drawing chemical 

structures for this study compound 1 and 5 (PITI, PTSH) were 

selected based on above table criteria. It also includes 

calculation of molecular properties, density, molar refractivity 

2D and 3D structures cleaning and viewing.  Open Babel is 

used to facilitating the interconversion of chemical data from 

one format to another which is compatible to dock with 

proteins using respective docking software and the website for 

this program as http:// openbabel.org /docs/ current/ 

Introduction/ goals.htmL. 

 

Selection of protein and preparation of its structure 

Staphylococcus aureus MTCC 96 (PDB ID:3T07), 

Enterobacter cloacae MTCC 7408 (PDB ID:4E7G) The UreC 

protein (P17086) from Proteus mirabilis was not available in 

PDB database. Hence the sequence was modeled using 

SWISSMODEL-automated mode. The template structure 

urease (1FWJ) from Klebsiella aerogenes was superimposed 

with UreC modeled structure from Proteus mirabilis using 

SwissModel. The proteins were prepared for docking by the 

removal of water molecules. 

 

Selection of ligand and preparation of its structure 

We synthesized 6 compounds based our customized need and 

selected in this study. The structures of the ligands were 

docked with human pathogens active components. Hydrogen 

bonds were added and the energy was minimized using 

Autodock tool.  

 

Interaction studies of binding 

 

The exact fit of the ligand to a receptor was studied using 

AutoDock [34] and in the Discovery Studio Accelrys software 

[35]. The interactions of the compounds with the target were 

analyzed using the receptor-ligand interaction protocol. The 

receptor cavities were explored and the active site residues 

selected were used for the interaction with the 6 compounds 

and these interactions were viewed by Pymol software [36].  

 

Data Analysis 

 

The MIC for each microorganism was analyzed using one-way 

analysis of variance (ANOVA). P value < 0.05 was considered 

as significant. Student T-test also applied for the significance. 
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3. RESULTS AND DISCUSSION: 

 

Antibacterial activity of synthetic compounds 

Based on our need we modified the functional groups of each 

compound and synthesized by wet laboratory method. We also 

analyzed the solubility of the compounds which is main 

criteria for the compound to act as drug-likeness. Totally we 

synthesized 6 synthetic compounds and lyophilized those 

compound in final powdered form. The antibacterial activity of 

6 synthetic compounds showed bacteriocidal activity against 6 

pathogens such as Proteus mirabilis, Staphylococcus aureus, 

Enterobacter cloacae, Klebsiella pneumonia, Salmonella typhi 

and  Vibrio cholera. Among these organisms and compounds, 

only compound 1 and 5 (PITI, PTSH) showed broad-spectrum 

activity against all pathogens but less in compound-5(PTSH) 

alone. Whereas other synthetic compounds showed very mild 

activity against this organism which is a very traceable level of 

inhibition (Table 2).     

    

Table.2. Overall view of antibacterial activity screen for 6 

synthetic compounds against 6 human pathogens 

 

 Strain C1 C2 C3 C4 C5 C6 

1 Klebseilla 

pneumoniae 

MTCC 109 

+ ND ND ND ND ND 

2 Salmonella typhi 

MTCC 98 

+ ND ND ND ND ND 

3 Vibrio cholerae 

MTCC 3905 

ND ND ND ND ND ND 

4 Proteus mirabilis 

MTTC 1429 

+ ND ND + + ND 

5 Staphylococcus 

aureus MTCC 96 

+ ND + + + + 

6 Enterobacter 

cloacae MTCC 

7408 

+ ND ND ND + ND 

 

Table.3. The antibacterial activity of two compounds was 

selected based on the compound-specific activity against 

three human pathogens (Green color box). 

 

Red Box- Broad spectrum of activity 

 GreenBox-Compounds specific activity 

Table.4. The selected PTSH and PITI compounds for MIC 

in µg/mL were calculated compared to reference standards 

against 6 human pathogens. 

 Strain Zone 

of 

Inhibi

tion 

(MIC), 

µg/mL 

 

(C-

1)PITI 

Zone of 

Inhibitio

n 

(MIC), 

µg/mL    

 (C-5) 

PTSH 

1 Klebseilla 

pneumoniae 

11 

mm 

50 

µg/mL 

ND 50 

µg/mL 

2 Salmonella 

typhi 

10 

mm 

50 

µg/mL 

ND 50 

µg/mL 

3 Vibrio 

cholerae 

ND 50 

µg/mL 

ND 50 

µg/mL 

4 Proteus 

mirabilis 

10 

mm 

50 

µg/mL 

11 mm 10 

µg/mL 

5 Staphylococc

us aureus 

11 

mm 

50 

µg/mL 

12 mm 10 

µg/mL 

6 Enterobacter 

cloacae 

11 

mm 

50 

µg/mL 

14 mm 10 

µg/mL 

 

Based on the 2 criteria 1) broad-spectrum activity 2) 

comparison of two compounds efficiency against selected 3 

pathogens, we selected compound 1 and 5(PITI, PTSH) for 

further action to be checked (Table 3). The next step is the 

quantitation of compound used for the antibacterial activity 

against 3 specific pathogens result in compound 1(PITI)  

showed an 11-12mm well diffusion (killing zone) at the 

concentration of  50µg/mL whereas using compound 5(PTSH) 

the bactericidal activity was noted at the concentration of 

10µg/mL (Table 4).  This result showed that compound 5 is 

more specifically targeting the 3 human pathogens compared 

to compound 1(PITI). Therefore, we selected the synthetic 

compound 5 (PTSH) which is best for docking against these 3 

pathogens virulence activity.  

 

Invitro antibacterial activity using compound- 5 (PTSH) 

 

An antibacterial activity represents agar well diffusion assay 

and zones of inhibition produced by the synthetic compounds 

depend on the individual compound functional group in it. This 

difference in inhibition varies between compounds targeted to 

different species [29]. The overall antibacterial activity in our 

study showed killing activity with compound-1 against 

Klebseilla pneumonia Salmonella typhi, Proteus mirabilis, 

Staphylococcus aureus, Enterobacter cloacae with 50µg/mL 

concentration and zone of inhibition is 10-11mm compound-

2(PIGH)  not showed any activity against 6 pathogens, C-3 

(PIOM)  has activity against Staphylococcus aureus at 

50µg/mL with zone of clearance 14mm, C-4 (PSGH) showed 

Proteus mirabilis, Staphylococcus aureus at 50µg/mL 

concentration with clearance 10mm as shown (Table 4) but 

interestingly the C-5 (PTSH)  showed activity against Proteus 

mirabilis ,Staphylococcus aureus, Enterobacter cloacae at 

10µg/mL final concentration with zone of inhibition is 11-14 

mm which is notable for further experiment to prove the 

 Strain C1 C5 

1 Klebseilla pneumoniae MTCC 109 + ND 

2 Salmonella typhi MTCC 98 + ND 

3 Vibrio cholerae MTCC 3905 ND ND 

4 Proteus mirabilis MTTC 1429 + + 

5 Staphylococcus aureus MTCC 96 + + 

6 Enterobacter cloacae MTCC 7408 + + 
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efficiency of inhibition and C-6(PTOI)  compound showed 

activity against Staphylococcus aureus only. Among all these 

compound, we have selected one compound PTSH against 3 

pathogens for the best antibacterial activity as shown in agar 

plates (Figure 1). 

 

 
Figure.1. Zone of inhibition of C-5 (PTSH)  test compound 

at 10 µg/mL against Enterobacter cloacae MTCC 7408. All 

tests were carried out in triplicates(A), the C-5 (PTSH)  

compound at 10 µg/mL against Staphylococcus aureus 

MTCC 96, (B) C-5 (PTSH)  test compound at 10 µg/mL 

against Proteus mirabilis MTTC 1429(C).  

 

Synthetic compound- 5 (PTSH) structural properties 

 

The complex molecule of benzene mixture in the above 

structure (Table 2-4 ) of compound 5 (PTSH)  which is 

selected by based on the broad spectrum activity and 

sensitivity against a 3 specific human pathogens showed a 

moderate to high inhibition with the final concentration of 

10µg/mL. Any compound that is synthesized in a laboratory 

and yield from natural sources must exhibit two criteria 1) 

must not cause side effects 2) must be the least concentration 

which could inhibit the pathogens and must be stably inhibited. 

Therefore we used online tools to analyzed the synthetic 

compound synthesized is acted as a drug and specific for 

broad-spectrum or narrow spectrum inhibition (Figure 2).  

 

 
Figure.2. Chemical structure of PTSH. (A) 2D picture of 

synthetic compound C-5(PTSH) with functional groups (B) 

3D picture of C-5(PTSH) compound with major carbon 

backbone.  

 

Drug-likeness of synthetic compound PTSH 

The drug-likeness software like molsoft and highlighted on the 

website http://molsoft.com/mprop/ and other software swiss 

ADME http://www.swissadme.ch. [37] Proves the compound 

exhibits the drug in nature. First, in molsoft, the compound 5 

after submission showed a graphical view (Figure 3) indicates 

three lines represents (Green) non-drugs, (Blue) standard drug 

and the red line indicates our compound 5. From this graph, we 

draw the conclusion that our compound 5 falls within the range 

of standard drugs are in blue line with the numerical value of 

0.77 states C-5 (PTSH) behave like drug-likeness which is a 

promising result we obtained. The criteria are larger the drug-

likeness score value is, the higher the chance of particular 

molecule will be very active. The LogP (octanol/water 

partition coefficient) must be Rmse=0.56 and LogS (water 

solubility) must be Rmse=0.87. Our compound falls beyond 

these values so C-5 (PTSH) is not water soluble compound. 

Second, using SwissADME our compound 5(PTSH)  nature is 

analyzed and it must follow the criteria for a compound to act a 

good drug-likeness. In bioavailability, radar showed the drug-

likeness and consists of 6 physiochemical characters such as 

lipophilicity, size, polarity, solubility, flexibility, and 

saturation. The pink area in which the radar plot of the 

molecule has to fall entirely to be considered drug-like. 

                  

 
Figure 3. Synthetic compound 5 (PTSH) with drug-likeness 

analyzed using molsoft with the output of structure and 

properties  

 

The individual parameters in radar describe that in Saturation, 

the ratio of sp3 hybridized carbon with total carbon is 0.25 and 

a molecular weight between 150 to 500 g/mol and polarity 20-

130A
o
 and solubility log S not more than 6 and lipophilicity 

range from-0.7 to +6.0 and flexibility must be below 9 

rotatable bonds. Any deviation in line from the pink area is 

considered as least drug-likeness. 

 

Our compound 5 (PTSH) possess the lipophilicity with correct 

molecular weight and polarity is intact and solubility is under 

considerable range but the saturation and flexibility are out of 

focus to indicate totally minimal consideration that compound 

5 (PTSH) acts less drug-likeness but exhibits inhibition activity 

against bacterial pathogens (Figure 1). 
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Figure. 4. Computed parameter values are grouped in the 

different sections of the one-panel molecule output 

(PhysicochemicalProperties,Lipophilicity,Pharmacokinetic

s, Drug-likeness and Medicinal Chemistry) in Swiss ADME 

submission site for a synthetic compound 5(PTSH). 

 

Insilico analysis of the interaction of compound 5 with 

three pathogens active site 

 

In-vitro analysis of antibacterial activity was shown that 

among 6 compounds after antibacterial screen it is noted that 

only 2 compounds were selected compound 1 and compound 5 

(PITI, PTSH). Based on the selective concentration of 

compounds c-5(PTSH)  is in the first line of antibacterial 

activity, since, it killing activity as low as at 10µg/mL is the 

optimized concentration at which the 3 pathogens were killed 

shown (Figure 1). This criterion is selected for studying the 

Insilico analysis of these 3 pathogens docked with compound 

5(PTSH)(Figure 5). Briefly, we have selected the 3 pathogens 

from the PDB with ID and modeled the compound using 

chemsketch and the compound-5 (PTSH) were first converted 

into smiles file format and pasted and docked with 3 pathogens 

for their binding affinity with energy using Autodock tool. 

After docking the result of interaction were viewed through 

PyMol online software. 

 

 
Figure.5. Schematic flow chart for the selection of 

compound and organism for Insilico analysis. 

 

Staphylococcus aureus (PDB ID:3T07) is a multidrug 

resistance gram-negative bacteria is a common problem in 

clinical side shown (Figure 6). The pathophysiology of this 

bacterial colonization, the infection starts with cardiac 

endothelium, inflammation. This pathogen has the tendency to 

attach to extracellular matrix proteins, platelets, and fibrin 

[38]. Also, this organism induces platelet aggregation and 

activation [39]. These pathogens also noted that causes direct 

toxicity to the endothelial cells [40]. Due to this pathogen 

causes other diseases as Necrotizing fasciitis [41], Pyomyositis 

[42].  

              

 
Figure.6. Crystal structure of three human pathogens  

S.aureus (Pyruvate kinase) PDB ID: 3T05, E.cloacae 

(MurA) PDB ID: 4E7G and P.Mirabilis (Urec) Modelled 

with 1FWJ which is reacted to compound 5 were viewed 

using PyMol software. 

 

Enterobacter cloacae (PDB ID: 4E7G) is a facultative gram-

negative bacteria grows in anaerobic condition family of 

Enterobacteriaceae. This pathogen has other types includes 

Enterobacter asburiae, Enterobacter cloacae, Enterobacter 

hormaechei, Enterobacter kobei, Enterobacter ludwigii, and 

Enterobacter nimipressuralis. Enterobacteria species is a 

nosocomial pathogen [43,44]. Enterobacter also an 

opportunistic bacteria causes infections in hospitalized 
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environments [45, 46]. E. cloacae are resistance to ampicillin, 

cephalosporins with showing mutation to resistance to these 

antibiotics [47, 48]. Proteus mirabilis a negative bacteria rod in 

shape which gives positive to urease, indole negative and 

lactose negative and has characteristic hydrogen sulfide 

production [49]. This organism causes urinary tract infections 

such as pyelonephritis and cystitis with type 2 diabetes patients 

[50,51]. In addition, this pathogen also causes urinary stones 

(urolithiasis), respiratory tract, eye, ear, nose, skin, throat, 

burns, and wounds and has been noted in neonatal 

meningoencephalitis, empyema, and osteomyelitis [49, 52], P. 

mirabilis using flagella to invade  cells of  urinary tract, 

including Vero [53]. 

 

Docking of 3 human pathogens with Compound-5 (PTSH) 

Insilico analysis of 3 human pathogens showed (Figure 7) is a 

good interaction to the active site of each pathogenic organism. 

In Proteus mirabilis, the UreC amino acid residues interact 

with compound-5 (PTSH) are lysine 
124,443

 and leucine 
566

 with 

the oxygen atom of C-5 (PTSH) with the docking energy of -

4.82 (Kcal/mol) indicates very close interaction with each 

other. This showed C-5 (PTSH) act as a good antibacterial 

agent present as synthetic compounds similar to other plant 

sources. In Enterobacter species, the MurA protein active site 

amino acids residues interact with compound 5 as 

lys
22

,Asp
49

,Arg
397

,Arg
91

,Gly
114

 and Asp
115

 with C-5(PTSH)  

oxygen atom except for Asp49 interacts with the hydrogen 

atom of C-5(PTSH)  with docking energy as -6.74 confirms the 

close interaction with this pathogen. Pyruvate kinase of 

Staphylococcus aureus amino acid residue interacts with C-

5(PTSH)  compound as lys
59

, Ile
60,

 and Arg
443

 with oxygen 

atom in C-5 (PTSH) compound with docking energy of -4.71. 

All these results confirm the specificity of synthetic 

compound-5(PTSH)  towards these 3 pathogens interacts and 

kills these organism based on dose responses with the time 

need to be also considered. 

 

 

 
Figure.7. Three human pathogens were docked with 

compound-5 (PTSH) using Autodock tool with the result 

displayed docking energy and amino acids. 

 

Table.5. Three organisms with inhibition constant after 

docking with the compound-5 (PTSH). 

 
 

Comparison of Invitro concentration of compound 5 (PTSH) 

with Insilco analysis showed the matching amount of C-5 

(PTSH) in micromolar indicates a good inhibition constant was 

fixed to inhibits these 3 pathogens. Especially S.aureus showed 

higher inhibition constant at 354.74 µM compared to P. 

mirabilis at 290.81 µM and both of this pathogen compared to 

E.clovae which is inhibited at an 11.42µM concentration only 

as shown (Table 5). This result indicates each compound 

especially, compound-5 has more species-specific inhibition of 

S.aures. 

 

4. CONCLUSION 

 

In the study, we have focused on six synthetic compounds, 

specifically, compounds 1, 5, (PITI, PTSH) that have 

significant inhibitory activities against three human pathogens 

Proteus mirabilis, Staphylococcus aureus and Enterobacter 

cloacae. we have shown four of other compounds are also 

moderately active against Staphylococcus aureus but have 

least activities against Klebsiella pneumonia, Salmonella typhi, 

and  Vibrio cholera by agar well diffusion method. In MIC 

method, suggest that Compound 5 (PTSH) and  compound 

1(PITI)  have higher antimicrobial activities (MICs, 10µg/mL, 

and 50µg/mL respectively) than the other synthetic compounds 

2,3,4 and 6 (PIGH, PIOM, PSGH, PTOI) (MICs, more than 50 

μg/mL) against above three pathogens. Insilico analysis 

showed Compound 5 (PTSH) has high affinity towards the 

Staphylococcus aureus, Proteus mirabilis, and Enterobacter 

cloacae.  In conclusion, chalcone derivatives especially, PTSH 

is pathogen target specific compound has strongest 

antimicrobial activity than the commercially chemically 
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synthesized antibiotics and similarly, our in-house synthesized 

other compounds also yet to study. 
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