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Abstract:  

Tuberculosis disease is chronic disorder and caused in worldwide which 10th is leading death in the world 

surpassing HIV/AIDS.1 Approx 1.3 to 1.5million people died on every year. Many researchers have done so 

many molecules and working continuously. The most potent molecule was found from scorpion 

Diplocentrus melici ,there two types of molecules found first one 1,4 benzoquinone also known as blue 

benzoquinone and 1,2 bezoquinone also known as red benzoquinone, according to research the blue one have 

strong anti TB as well as anti MDR and red one showed only anti TB properties. We have taken idea from 

this molecules blue benzoquinone for working on both site of action. Gated the most superficies enzymes 

involve for caused mycolic acid synthesis and MDR also. We got some enzyme that is good for binding in 

docking software. PDB id for both enzymes is 3ZXV and 2Z9i.The first line drug found drug resistance 

isoniazide, rifampin, also in some time of fluoroquinolone drugs, in second line drugs like amikacin, 

kanamycine. 3ZXV is the Mycobacterium tuberculosis Glutamine synthetase and 2Z9i is proteolytically 

active. These two enzymes where found in tuberculosis bacterial function after getting infection and this two 

enzyme can elaborated the solving problem for bactericidal activity and multi drug resistance. 23 3ZXV pdb 

id which is targeted on MtGS (Mycobacterium tuberculosis glutamine synthetase), responsible for cell wall 

synthesis of M. tuberculosis, the parabenzoquinone molecule binds with 3ZXV receptor and getting that 

good respond on the bases of molecular docking result. Some drugs are already given in tuberculosis that is 

not treatment effects at the time and some potential drugs having resistance.  
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INTRODUCTION 

Today in current treatment minimum days 

required for treatment is 6 month of the first line 

drug like-Isoniazide, rifampicin, pyrazinamide 

and ethambutol for TB. In this duration of timing 

and high counting pills caused side effects 

resulting in poor patient they can’t complete the 

eradication of TB than led to drug resistance. 

After first line choosing second line drug anti-TB 

used in drug resistance TB strain (MDR-multi 

drug resistance) due to their limited efficacy, drug 

toxicity and high price compare to first line drug 

that will be inconvenient to the patient. [1,2] Due 

to this problem in first line and second line drug 

in current situation need more efficacy , MDR 

drug, chief drugs and minimum side effects to the 

patient are urgently. The membrane protein large 

3 (MmpL3) which is targeted point responsible 

for mycolic acid translocation (MAs) of 

mycobacterium tuberculosis plasma membrane. 

[3, 4] This are completed in total five steps, first 

four steps are responsible for biosynthesis of MAs 

precursor, name is trehalose monomycolate 

(TMM) in cytoplasm. The last 5th steps are 

responsible for release TMM from inner cell 

membrane by the help of membrane transporter 

MmpL3 into periplasm. After that MAs is 

accumulate in the M.tb cell wall which is highly 

hydrophobic in nature and impermeable Bilayer. 

[5] This formidable protective layer is present on 

the mycobacterium tb which is work as a insulate 

against some exogenous compounds like 

antibiotics, host’s immune system, resulting in 

that mycobacterium is surviving in the host’s cell. 

[6, 7] Hence the lipophilicity of anti tubercular 

drugs derivatives (ClogP) have found positive 

effects against anti-TB activity. [8] Therefore the 

anti tb derivatives can easily diffuse inside the cell 

wall of M.tb and enhance efficacy. The major role 

of mmpL3 is stopping the TMM across the 

cytoplasmic membrane in M. smegmatis  when 

the reducing level of MmpL3 leads to 

accumulation of TMM in intracellular space 

resulting in the losses of cell wall mycolation. [9] 

In depletion of MmpL3 resulting led to stopping 

the cell division and after that having rapid cell 

death. There was two 1, 4 benzoquinone 

derivatives found from scorpion venom 

Diplocentrus melici. Extracted from white venom 

had two compounds found which was 

characterized in anti tb activity, they have two 

different colors one red and other blue obtained 

after chromatography, after getting NMR and 

mass spectroscopy red colour compound was 

determine to be 3,5 dimethoxy,2(methylthio) 

cyclohexa-2,5 diene-1,4-dione,and blue 

compound was determine by 5-methoxy,2-3 bis 

(methylthio) cyclohexa-2,5-diene-1,4-dione.The 

extract from venom have been collected in 

extremely small amount therefore need to 

synthesis in laboratory allow to produce 

biological activities. [10-11] For red benzoqui-

none is effective against Staphylococcus aureus 

(MIC=4 µg/mL) where the blue benzoquine 

effective against Mycobacterium tuberculosis 

(MIC=4 µg/mL) and even against multidrug- 

résistance (MDR).The importantly for blue 

benzoquinone have found good result in four mice 

for 2month treatment against MDR in vivo, 

eventually decrease pulmonary loads and decrease 

the tissue cell damage and getting negative 

tolerate as well as without any adverse and side 

effects. [12] 

 
1, 4 Parabenzoquinone 

 

MATERIALS AND METHODS 

Ligand preparation: 
The 1,4 parabenzoquinone were first isolated 

from scorpion species name Diplocentrus melici 

obtained two parabenzoquinone first one red and 

second one blue that blue benzoquinone is 

responsible for both effects on ant TB for 

resistance and cell wall synthesis inhibitor. That 

parabenzoquinone derivative was prepared on the 

bases of this blue extract parabnezoquinone. This 

is for hypothetically design as per some functional 

groups. Sketched in Chem draw ultra 12.0 and 

chem. [13] 3D pro 12.0, having formed total 8th 

derivative for Argus lab molecular docking by the 

help of removing hydrogen atom than 

reconfiguration and adding hydrogen again after 

that to select for preparing ligand. The derivative 

of parabenzoquinone are follows ATB-1, 

2,3,4,5,6,7,8. [14] 
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Fig: 1. The ATB-1(2, 6-dimethylcyclohexa-2, 5-diene-1, 4-Dione) synthesised by precursor 

parabenzoquinone reacted with meOH, HCL, reflux 1.5hrs for twice in a time. 

 

 
Fig: 2. The ATB-2(2, 6-diethylcyclohexa-2, 5-diene-1, 4-Dione) synthesised by precursor parabenzoquinone 

reacted with EtOH, HCL, reflux 1.5hrs for twice in a time. 

 

 
Fig: 3. The ATB-3 (2, 3-dibromo-5-methylcyclohexa-2,5-diene-1,4-dione) synthesised by precursor 2-

methylcyclohexa-2,5-diene-1,4-dione with bromine water and concentrated HCL reflux  1.5hrs for twice in a 

time. 

                                                                                                                                                       

 
 

 
Fig: 4. The ATB-4 (2, 3-dibromo-5-ethylcyclohexa-2, 5-diene-1, 4-Dione) synthesised by precursor 2-

ethylcyclohexa-2, 5-diene-1, 4-dione with bromine water and concentrated HCL reflux 1.5hrs for twice in a 

time. 
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Protein preparation: 

The Structure of HtrA2 protein (PDB ID: 2Z9I) 

and MtGS protein (PDB ID: 3ZXV) was 

downloaded from Protein data bank site and 

imported and prepared by ArgusLab.exe (4.0.1).It 

was especially used in minimize energy 

configuration of protein by the removed residue, 

miscellaneous, after that go to amino acids lists 

selected all after that the restore their final 

structure by the help of adding hydrogen, after 

that go to residue and made a group for binding 

site. After set binding site calculate the size of 

protein structure for binding ligand. [15] 

 

Molecular docking studies: 

Docking studies have done by Argus lab software 

which was predicted from 2Z9I and 3ZXV 

receptors grid by the calculated by 80x60x80 Å3
 

grids with default inner grids 60x30x60 Å3 

calculated and this calculated points have 

minimum 30,00000.00 to 80,00000.00grids 

covered and start the docking process and gated 

binding energy and distance in Å between two 

amino acids by hydrogen bonds. [16]   

 

RESULT AND DISCUSSION 

After prepare protein and legend preparation to 

select the dimension of targeted HtrA2 protein 

(PDB ID: 2Z9I according to selectivity of 

molecular docking capacity by X, Y, Z axis. After 

select the criteria stared the docking process by 

Argus lab. After done the docking we gated a 

different bond length with amino acid with 

different bond energy. For The ATB-1(2, 6-

dimethylcyclohexa-2, 5-diene-1, 4-Dione) we 

gated some best results for maximum hydrogen 

bond length 2.774460Å between 7529Oxygen to 

581Glycine, other results are hydrogen bond 

length 2.680501Å between 9690Oxygen to 731 

Valine, hydrogen bond length 2.202430Å 

between 682 Leucine to 11338 Oxygen, obtained 

minimum grid energy was obtained total 150, best 

Ligand pose energy -7.78044 kcal/mole at 82 

seconds, from Total number of grid points: 

5372127. [17] 
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Fig: 5. Predicted active site residues and docked residues with atb-1 with 2z9i, 3zxv, atb-2 with 2z9i a, 3zxv, 

atb-3 with 2z9i, 3zxv, atb-4 with 2z9i, 3zxv. 

 

MtGS protein (PDB ID: 3ZXV according to 

selectivity of molecular docking capacity by X, Y, 

Z axis. After select the criteria stared the docking 

process by Argus lab. After done the docking we 

gated a different bond length with amino acid 

with different bond energy. For The ATB-1(2, 6-

dimethylcyclohexa-2, 5-diene-1, 4-Dione) we 

gated some best results for maximum hydrogen 

bond length was obtained 2.993446 Å between 

499 Arginine and 44144 numbers of Oxygen, 

obtained minimum grid energy was obtained total 

155,best ligand pose energy -8.21607447 

kcal/mole at 80 seconds, from Total number of 

grid points : 6372127  [18]  

 

HtrA2 protein (PDB ID: 2Z9I according to 

selectivity of molecular docking capacity by X, Y, 

Z axis. After select the criteria stared the docking 

process by Argus lab. After done the docking we 

gated a different bond length with amino acid 

with different bond energy. For The ATB-2(2, 6-

diethylcyclohexa-2, 5-diene-1, 4-Dione) we gated 

some best results for maximum hydrogen bond 

length was obtained 2.900074Å between 

399Isoleucin and 5117 Number of Oxygen. Total 

number of grid points: 3032533 Best Ligand 

Pose: energy = -8.38245 kcal/mol Final poses: 

101 final, time = 60 seconds. [19] 

 

MtGS protein (PDB ID: 3ZXV according to 

selectivity of molecular docking capacity by X, Y, 

Z axis. After select the criteria stared the docking 

process by Argus lab. After done the docking we 

gated a different bond length with amino acid 

with different bond energy. For The ATB-2(2, 6-

diethylcyclohexa-2, 5-diene-1, 4-Dione) we gated 

some best results for maximum hydrogen bond 

length was obtained 2.867937Å between 1564 

Phenylanaline nucleic acid and24188 number of 

Oxygen and other residue between 1684 

Threonine and 26015number of nitrogen atom. 

Total number of grid points: 3442951 Best Ligand 

Pose: energy = -8.96969 kcal/mol.Docking run: 

elapsed time = 102 seconds final poses: 101 final. 

[20]  
 

HtrA2 protein (PDB ID: 2Z9I according to 

selectivity of molecular docking capacity by X, Y, 

Z axis. After select the criteria stared the docking 

process by Argus lab. After done the docking we 

gated a different bond length with amino acid 

with different bond energy. For The ATB-3 (2, 3-

dibromo-5-methylcyclohexa-2,5-diene-1,4-dione) 

we gated some best results for maximum 

hydrogen bond length was obtained 2.794454Å 

distance between 707 serine nucleic acid and 

9367 number of Oxygen atom, other residues are 

also obtained 113370 number of Oxygen atoms. 

Total number of grid points : 6048090 Best 

Ligand Pose : energy = -8.51205 kcal/mol, 

Docking run: elapsed time = 66 seconds Number 

of candidate poses found = 150. [21] 

 

MtGS protein (PDB ID: 3ZXV according to 

selectivity of molecular docking capacity by X, Y, 

Z axis. After select the criteria stared the docking 

process by Argus lab. After done the docking we 

gated a different bond length with amino acid 

with different bond energy. For The ATB-3 (2, 3-

dibromo-5-methylcyclohexa-2,5-diene-1,4-dione) 

we gated some best results for maximum 

hydrogen bond length was obtained distance 

2.951821Å between 565 Asparagine and 44143 

numbers of oxygen. Total number of grid points: 

7048090 Best Ligand Pose: energy = -8.61205 

kcal/mol, Docking run: elapsed time = 82 seconds 

Number of candidate poses found = 170. [22] 

 

HtrA2 protein (PDB ID: 2Z9I according to 

selectivity of molecular docking capacity by X, Y, 

Z axis. After select the criteria stared the docking 

process by Argus lab. After done the docking we 

gated a different bond length with amino acid 

with different bond energy. For The ATB-4 (2, 3-
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dibromo-5-ethylcyclohexa-2, 5-diene-1, 4-Dione) 

we gated some best results for maximum 

hydrogen bond length was obtained distance 

2.621284Å between 420 leucine and 2654 number 

of oxygen atom. Total number of grid points: 

4625010Best Ligand Pose: energy = -8.13087 

kcal/mol, Docking run: elapsed time = 48 seconds 

the final poses: 127 final unique configurations. 

[23] 

 

MtGS protein (PDB ID: 3ZXV according to 

selectivity of molecular docking capacity by X, Y, 

Z axis. After select the criteria stared the docking 

process by Argus lab. After done the docking we 

gated a different bond length with amino acid 

with different bond energy. For The ATB-4 (2, 3-

dibromo-5-ethylcyclohexa-2, 5-diene-1, 4-Dione) 

we gated some best results for maximum 

hydrogen bond length was obtained distance 

2.340273Å between 1691 proline and 26135 

number of Oxygen. Total number of grid points: 

6625010Best Ligand Pose: energy = -8.63087 

kcal/mol, Docking run: elapsed time = 68 seconds 

the final poses: 190 final unique configurations. 

[24] 

 

COCLUSION 

In this docking method have done from various 

molecules obtained from protein molecule MtGS 

& HtrA2 is very great result obtained as compared 

with different molecule. About different ATB 

molecule gated best pose energy was obtained 

ATB-2,-8.96969kcal/mol, with bond distance 

2.867937Å & -8.38245kcal/mol with bond 

distance 2.90007Å second one ATB-3,-8.63087 

with bond distance 2.340273Å, -8.13087kcal/mol 

with bond distance 2.621284kcal/mol third one 

obtained ATB-3,-8.61205kcal/mol, with bond 

distance 2.95182Å, -8.51205kcal/mol with bond 

distance 2.794454Å. The overall getting best pose 

energy was found ATB-2molecules. From 

MtGS& HtrA2 proteins are responsible for anti 

TB and anti-TB MDR. 
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