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Abstract: Diabetes is the group of metabolic diseases and today is the 3rd leading cause of death in humans. In 

the present study the problem of designing most effective antidiabetic drug was solved by using computer aided 

drug designing (CADD) technique. Molecular docking studies of antidiabetic compounds were carried out with 

human target protein having pdb id: 3Q6E in order to find out the most active antidiabetic drug having high 

inhibitory activity. Docking of 59 selected compounds having antidiabetic activity was done with the active site 

of protein 3Q6E and a most active lead compound was identified on the basis of strong binding interaction with 

target protein and  IC50 value from the selected  compounds. Three type of interactions were calculated by using 

VMD; Hydrogen bonding, hydrophobic and ionic interactions. Four analogues of the lead compound were 

designed to enhance its activity against diabetes. Analogues were docked with protein 3Q6E by using AutoDock 

Vina and their interactions showed that they could use as antidiabetic agent with suitable drug-like properties 

as compared to other active drugs for diabetes and therefore could be recommended for further studies.  

Keywords: Molecular docking, diabetes, lead compound, analogous design. 

 

I. Introduction 
 Diabetes is a multifactorial disorder of the pancreas, in which the pancreas fails to perform its function 

to produce insulin hormone properly in the body. It involves multiple disorders like hyperglycemia, glycosuria, 

abnormal metabolism of lipids, carbohydrates and proteins [1,2]. There by affecting the human body at 

physiological, physical and social level. It has been known as 3rd leading cause of death in humans along with 

other diseases such as cancer, cerebrovascular and heart diseases [3] of the major two types of diabetes: Type 1 

also called as Insulin dependent diabetes mellitus, its cause is hereditary by nature and treated with insulin 

injections externally. The basis of Type 1 diabetes mellitus is the immunological destruction of pancreatic cells 
leading to deficiency of insulin in body [4].and Type 2, “Adult type” known as Non-insulin dependent diabetes 

that mostly common  in aged people. It is treated by diet control and oral hypoglycemic medicine. 

 Hypoglycemic medication is helps to lower the blood sugar level in body or treat the other severe 

symptoms and complications of diabetes mellitus [2]. 

 The basic mechanism of antidiabetic medications is stimulating insulin production from the pancreas or 

increasing the sensitivity of the body cells to insulin and is commonly used along with insulin. Different classes 

of anti-diabetic drugs available in market that includes insulin secretagogues known as sulfonylureas and 

meglitinides. Insulin sensitizers are biguanides, thiazolidinediones and metformin, and important inhibitors are 

α-glucosidase inhibitors include acarbose and miglitol etc. The side-effects of these medications include extreme 

hypoglycemia, liver cell injury, lactic acidosis, digestive discomfort, permanent neurological deficit, headache, 

dizziness and even death [5,6]. The basic challenge in curing diabetes is to maintain blood glucose level close to 
normal levels [7].These therapies are used as monotherapy or in combination for optimal control of glycemia 

[8]. As mentioned before that these drugs are normally expensive and come with side effects. 

 These drugs have their limitations such as their pharmacokinetic properties, secondary failure rates and 

relative bad effects [9,10]. Thus, the need for a new efficient class of compounds to reduce the side-effects. 

Search for alternative drugs which will b most effective for diabeties is still at an on-going phase [11]. Mother 

Nature may prove to be a useful source of new oral hypoglycemic compounds for the progress of 

pharmaceutical entities or as dietary adjunct to prevailing therapies which has less side effects [12-14,]. 

 Identifying the exact target for the treatment of diabetes is one of the hotspots of research in the past 

few years. The targets used by scientists are Dipeptidyl peptidase IV (DPP IV), Glycogen phasphorylase, 

Protein Tyrosine Phosphatase 1-Beta (PTP-1B), Glucokinase, Peroxisome Proliferator-activated Receptor 

(PPAR) -γ etc. Protein – Ligand docking studies have widely been used for structural based drug designing for 

Diabetes mellitus [15].Ganugapati et al studied docking studies of green tea flavonoids through Auto Dock 4.0 
and Argus lab 4.0.1., and concluded that epicatechin acts as a strong insulin receptor activator [16]. Another 

potential target is Protein tyrosine phosphatase-1B (PTP1B) - an intracellular receptor PTP which is a significant 

negative regulator of the insulin signaling pathways. A PTP1B inhibitor may serve as a novel approach for the 

treatment of Type 2 diabetes [17]. So, PTP1B inhibitors are prospective pharmaceutical agents for treatment of 
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type II diabetes, cancer and obesity. In the last decade, numerous PTP1B inhibitors have been designed as drug 

candidates [18]. Thiazolidinedione (TZD) compounds class exhibit properties as antidiabetic compounds [19]. 

 Standard drugs such as rosiglitazone and pioglitazone are insulin-sensitizing medicine that function as 
peroxisome proliferator that activates the receptor γ (PPARγ) agonists, and in clinical situations have been 

proved to be effective candidates in treatment of Type 2 diabetes. Moreover, some 2, 4-TZDs have been shown 

to be good PTP1B inhibitors works against diabetes [20]. 

 With the rapid increase in biological and chemical information, CADD has been dramatically reshaping 

research and development pathways in drug candidate identification. Use of computational techniques in drug 

discovery and development process is widely appreciated in terms of implementation, time and money 

[21].Molecular docking is a competent tool for novel micro molecule drugs discovery for targeting protein [22]. 

 Molecular Docking of protein structures involve various possibilities of association are tried and 

verified on the basis of energy value, and the conformation with the least energy value is titled „best match‟ i.e. 

having best interaction of protein with ligand. Docking strategy plays a significant role in modern drug 

discovery. Kuntz et al contributed immensely in docking research to improve the computational speed and 
accuracy. One of the areas in molecular docking is protein-ligand docking, which is gaining fame due to its role 

in structure based drug design [23-29]. Molecular docking is basically a computational method that predicts non 

covalent association of macromolecules with a receptor and a small molecule (ligand) efficiently. The method 

starts unbound structures, structures acquired from MD simulations, or homology modeling, etc. The prediction 

of binding of small molecules to proteins has huge impact for the prediction results are used to filter virtual 

libraries of drug-like molecules to identify leads for further drug development. Docking can even be used to 

calculate the bound conformation of known binders, in case the experimental holo structures are not available 

[27]. 

 Many antidiabetic agents have been discovered through the use of bioinformatics tools and databases 

such as QSAR, Docking and Homology Modeling etc. There are many Computer Aided Drug Design and 

Medicinal Chemistry tools that‟s benefitted researchers to design novel drug candidates for diabetes. This study 

has been carried out in order to identify effective, selective and efficient antidiabetic Lead compound and its 
analogues. ChemDraw [30], AutodockVina [31] and visual molecular dynamics (VMD) [32] were used for 

studying molecular docking and ligand–protein interactions, respectively. 

 

II. Materials and methods 
1.1. Target Selection  

 Identification and selection of most appropriate drug target is the major step to initiate the drug 

desiging. Bioinformatics tools can be used to identify the required protein target specifically linked to the human 

diseases. Insulin protein is considered as target protein for this study. Its structure was taken from RCSB Protein 

Data Bank (PDB) by pdb ID. 3Q6E [33] shown in fig 1. 

 
Figure 1. Structure of target (PDB ID 3Q6E) [34] 

 

1.2 Dataset Collection 

 There are 25 standard drugs of diabetes are selected from PubChem for study. It is a public database 
contains validated chemical structures and detailed information of drugs. The test set was selected from 

literature consist of 59 compounds [34-37]. 

 Chemical structures of standard drugs and the selected test set were made by Chem Draw Ultra 8.0 

[38]. Compounds were drawn and saved in cdx format, then converted to pbd format through Chem3D Ultra 

8.0. Datasets of compounds with their IC50 values are shown in table 1 and table 2. 
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Table 1. Chemical structures and IC50 values of training set 
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Table 2. Chemical structures and IC50 values of test set 
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1.3 Molecular Docking Of Data Set With Target Proteins  

 Molecular docking study was performed, with the aim of evaluating the most preferred geometry of 
protein-ligand complex. Docking phase is meaningless without its two components target protein and ligand. 

 3Q6E is used for performing docking study. Docking results identifies native or native-like 

configurations of the protein ligand complex. Insulin protein complex was used after removal of already binded 

Ligand and water molecules. Docking was done using software AutoDock 4.0 and its patch AutoDock Vina.  

 The complete docking steps could be stated as follows: first of all the water molecules were eliminated 

from the protein. After the removal of water molecules the pdb file of the macromolecule 3Q6E was provided as 

an input to the software. Kollman and Gasteiger charges were automatically computed for the macromolecule 

by AutoDock. Then the macromolecule was checked for the missing atoms and repaired. After repairing missing 

atoms, the hydrogens were added by keeping all the parameters at default settings. The macromolecule after all 

these modification was saved as .pdb in the same directory. Then the ligand preparation was carried out. Like 

macromolecule, Kollman and Gasteiger charges were computed for the ligand [39].The some of the torsions of 

the ligands were defined. The root was detected; the rotatable bonds were converted in to non rotatable bonds 
and vice versa and the number of active torsions was to most atoms rather than fewest. A pdbqt file was then 

created for the modified Ligand with extension .pdbqt. After the preparation of a macromolecule and ligand, 

rigid residue was prepared using GRID module provided in AutoDock 4.0 Grid module employed .pdb file. The 

flexible macromolecule was then saved with .pdbqt extension. For molecular docking AutoDock Vina software 

was used. Vina is an open source program with better speed than last version [40]. It employed a conf file 

referring pdbqt files of macromolecule and compounds prepared using AutoDock and Grid properties. As an 

output Vina generated log files and pdbqt files of energy models for selected data set. The output file contained 

different energy models. Among these models, the lowest energy model against each ligand was selected and 

appended at the end of original protein file. As a result of this step docked files for the selected set generated.  

 For the interpretation of docking results; target protein and protein docked with the data set of 

compounds, we need to find the interactions between the active pocket of protein and compounds.  
Usually there are three types of interactions are studied;  

 Hydrogen bonding,  

 Ionic interactions  

 Hydrophobic interactions 

 These interactions were studied by using Visual Molecular Dynamic (VMD) computer program 

.Interactions results within distance range of 4 were considered. All possible binding interactions were studied 

keenly in docked complex of target protein. 
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1.4 Lead Identification And Its Analogue Designing 

 After finding interactions, most important step is lead identification. This was done on the basis of 

three things. Lead compound should be the most active compound having more number of interactions, less IC50 
value, least binding Energy values of the model generated through docking. After selection of leads, Analogs are 

designed by introducing or removing different functional groups from the lead compound. 

 

III. Results And Discussion 
 Molecular docking studies were carried out by using 59 compounds from test set along with 25 

standard drugs. Target protein was used as molecular target. According to an estimate, docking programs dock 

70 – 80% of ligands accurately [41]. Autodock Vina was employed for molecular docking studies. As a result of 

docking log file is generated; different conformations of the compounds docked into the target protein were 

obtained. For each ligand 10 different conformations have been generated .These conformations were 
automatically ranked in ascending order on the basis of the binding affinities of the ligand with the target 

protein. Among these conformations, the most active conformation was chosen based on the binding affinity of 

the ligand with the target protein for interaction analysis [42,43]. As the binding affinity is low compound best 

fits in the binding pocket of target protein. 

 Target protein has their active sites where the compound shows maximum number of interaction with 

protein. Complete data set was docked and found to bind at the same active site position. Amino acids are 

intimately involved in the binding ligand to protein and form a complex. The active site amino acids were 

identified by looking in the vicinity the 10°A. The residue that is significant for binding interaction and thus 

comprising the binding pocket of target protein are: Asn 3, Val 2, Phe 1, His 5, His 10, Ile 10, Gln 4, Leu 6, Cys 

11, Thr 8, Cys 7, Ser 9, Gly 8, Leu 13, Leu 16, Leu 17. Docking studies reveled that these amino acids present 

in the target proteins pocket involves in the binding interaction with the selected compounds.  
 Table 3 shows the list of all amino acids within 10A of the compounds docked with target. (+) Sign 

shows the presence of any amino acid and (–) sign shows the absence of amino acid in the docked complex of 

ligand. 

 

Table 3. Amino Acids within 10°A of target protein present or absent in selected compounds 

 

AMIN

O 

ACID 

Asn

3 

Val

2 

Phe

1 

HIS

5 

His

10 

Ile1

0 

Gln

4 

Leu

6 

Cys

11 

Thr

8 

Cys

7 

Ser

9 

Gly

8 

Leu

13 

Leu

16 

Leu

17 

S1 - - - - - - - - - - + - + - - + 

S3 - - + - + - - - - - - + - - - + 

S8 - + - + + - + + - - - - - + + - 

S12 - - - - - - - - - - + - - - - + 

S19 - - - - + - - - + - - - - + - + 

S21 + + + + - - - + - - + - + - - - 

B1 + - - + - + + + + - - - - + + + 

B2 + - - - - - + + - - - - - + + + 

B3 - - - - - - + - - - + - + - - + 

B6 - - - - - - - - - - + - - - - + 

B8 - - - - - - + + - - - - - - - - 

B9 - - - - + - - - - - + + + - - - 

B14 - - - - - - - + - - + - + - - + 

B17 - - - - - + + + - - + - - + + - 

B23 - + - + + - - + - - + + + - - - 

B25 - - + - + - + - - - + + - - - - 

B26 + + + + - + - - - - + + - - - - 

B27 - - - - - - - - - - + + - - - - 

B29 + - + + + - - - - - - - - - - - 

B30 + - - - - - + + - + + - - - - - 

B32 - + - + + - - + - - + + - - - - 

B35 + - - - + - + + - + - - - - - + 

B36 - - - - - - - - - - + - + - - + 

B37 - - - - - - - - + - + - - - - + 

B46 + + + + + + + - + - + - - - - - 

B49 + - - - - - + + - - - - - + - + 

B50 - - - - + - - + - - - - -  - + 

B52 - - - - - - - - - - - - - + - + 

B55 + - - - + + + + + - - - - - - - 

B57 + - - + + - + + - - - - - + - + 

B59 + - - + + - + + - - + - + - - + 



In Silico Approach For Lead Identification And Optimization Of Antidiabetic Compounds 

www.iosrjournals.org                                                        42 | Page 

 

 

 Human protein target was used to dock with the compound of test set. Best confirmation of each 
compound was selected on the basis of binding affinity. The interactions of the active conformations of the 

compounds of the selected data and the target protein have been identified and marked using VMD and are 

shown in table 4. Compounds were selected on the basis on least inhibition concentration IC50 values.VMD 

provides the facility of labeling and computing distances between atoms of selected compounds with protein 

pocket. Checking one by one all amino acids in the active site of target and atoms of the compounds, the 

interactions were identified. Checking one by one all amino acids in the active site of target and atoms of the 

compounds, the interactions were identified. The important indentified interactions in a data set include the 

ionic, hydrogen and hydrophobic interactions, avoiding the mistakes was the most important step of this study. 

The amino acids with in 10°A have been shown in fig 2 and 3. The amino acids present within 10°A of the 

pocket have been involved in the binding interactions. Ligand is in Bonds representation and the protein 

residues are in line representation in images of docked complex are shown in figure fig 2 and 3. 
 

 
Figure 2. Binding interaction of docked standard compounds 1(a) and 3(b) within active site of 10A°. 

 

 
Figure 3. Binding interaction of docked compounds B2 (a) and B58 (b) of test set within active site of 10A°. 

 Table 4 enlists all three types of interactions of the two selected drugs from set of 25 standard drugs. 

All interactions are calculated very carefully along with the distance between ligand and protein pocket active 

residues. The interaction includes hydrogen bonding, ionic bonding and hydrophobic interactions. Hydrogen 

bond is formed when hydrogen binds with either oxygen or nitrogen. When oxygen forms a bond with nitrogen, 

it gives ionic bonding. Hydrophobic interaction is considered when carbon binds with carbon of other molecule. 
 Figure 2 shows the hydrogen, hydrophobic and ionic interactions of the standard drugs. These 

interactions will be then compared with the selected lead compound. Docking of Aleglitazar (S1) with the 

protein gave number of interactions that include, 2 hydrogen and 8 hydrophobic. Hydrogen of Aleglitazar forms 

bond with Oygen of Leu 17 at distance of 2.16°A and Hydrogen of Aleglitazar forms bond with Oygen of Tyr 

16 at distance of 3.39°A.The hydrophobic interactions includes Carbon of Gly 8 at distance of 3.66°A, Tyr 16 at 

3.93°A, Tyr 16 with other Carbon of ligand at 3.49°A, Gly 20 at 3.66°A, Gly 20 with other Carbon of ligand at 

3.97°A, Val 3 at 3.79°A and Tyr 16 at 3.82°A. Docking of Dapagliflozin (S3) includes binding interactions 

includes 12 hydrogen bonding, 1 ionic bonding and 3 hydrophobic interactions. Hydrogen bonding includes 

Nitrogen of His 10 forms bond with oxygen of ligand at distance of 3.74°A with the other oxygen of ligand form 

bond with His 10 with distance of 3.26°A Oxygen of His 5 bonded with Hydrogen at 3.48°A, oxygen of His 5 
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bonded with other Hydrogen at 2.00°A, nitrogen of Ser 9 bonded with oxygen at 2.97°A, nitrogen of Leu 6 

bonded with oxygen at 3.97°A, nitrogen of Cys 7 bonded with oxygen at 2.86°A. Nitrogen of Cys 7 bonded 

with hydrogen at 3.30°A, nitrogen of Leu 17 bonded with hydrogen at 3.50°A, nitrogen of Val 2 bonded with 
hydrogen at 3.31°A, nitrogen of Val 2 bonded with oxygen at 3.31°A, Oxygen of Val 2 bonded with hydrogen 

at 2.59°A and oxygen of Phe 1 bonded with hydrogen at distance of 2.59°A. Ionic interaction is between 

nitrogen of His 10 and hydrogen of ligand at distance 3.43°A. Hydrophobic interactions include; carbon of Cys 

7 makes bond with carbon of ligand at different positions at distance 3.79°A, 3.69°A and 3.84°A. Docking 

results ligand S3, S8 and S21 shows hydrogen bonding else shows strong hydrophobic interactions and 

hydrogen bonding. S21 shows strong hydrogen bonding with target protein. 

 

Table 4.  Binding interaction of selected compounds within 10°A of the  

                      target protein pocket: 

Ligand 

No 

Hydrogen Bonding Ionic Interactions Hydrophobic Interactions Bindin

g 

Energy 

(Kcal/

mol) 

Amino Acids Distance Amino acids Distance Amino Acids Distance 

S1 
H-LEU17: O 

H-TYR16: O 

2.16 

3.39 
None  

C-GLY8:CA 

C-TYR16:CZ 

C-TYR16:CE1 

C-GLY20:C 

C-GLY20:CA 

C-VAL3:CG2 

C-TYR16:CE2 

3.66 

3.93 

3.49 

3.66 

3.97 

3.79 

3.82 

-7.4 

S3 

O-PHE1:N 

O-GLN4:NE2 

O-HIS10:ND1 

3.85 

3.40 

2.80 

H-HIS10:ND1 2.89 

C-SER9:CB 

C-LEU17:CD2 

C-LEU17:CD1 

C-LEU17:CD1 

C-ALA14:CA 

C-ALA14:CA 

C-GLU13:CG 

3.56 

3.94 

3.42 

3.81 

3.97 

3.85 

3.66 

-6.7 

B1 H-GLN4:O 3.04 None  

C-LEU6:CDI 

C-ALA14:CB 

C-VAL18:CG2 

C-LEU17:CB 

3.72 

3.91 

3.48 

3.44 

-7.1 

B2 

S-LEU17: O 

S-VAL18: O 

S-VAL18: O 

 

3.61 

3.73 

3.63 

None  

C-GLN4:CB 

C-LEU4:C 

C-LEU6:CD1 

C-VAL18:CG2 

C-VAL18:CG2 

C-LEU17:CB 

C-LEU13:CD2 

C-LEU13:CD 

4.00 

3.99 

3.76 

3.71 

3.70 

3.22 

3.49 

3.76 

-6.8 

B3 H-GLU4:OE2 3.12 H-GLU4:OE1 4.00 

C-LEU17:C 

C-LEU17:C 

C-VAL3:CG1 

C-LEU17:CD2 

C-TYR16:CZ 

3.97 

3.92 

3.64 

3.75 

3.75 

-6.7 

B6 F-GLU21:OE2 3.72 None  

C-LEU17:CA 

C-LEU16:CZ 

C-VAL3:CG1 

C-VAL3:CG1 

C-CYS7:CB 

C-LEU13:CD2 

3.94 

3.56 

3.87 

3.06 

3.94 

3.59 

-6.8 

B57 

O-HIS10:ND1 

N-SER9:OG 

O-HIS10:ND1 

O-HIS10:NE2 

O-ALA14:N 

HN-HIS10:O 

3.56 

3.55 

3.60 

3.19 

3.94 

3.06 

None  

C-HIS10:CE1 

C-LEU17:CD1 

C-LEU17:CD2 

C-LEU6:CD2 

3.80 

3.82 

4.00 

3.96 

-7.3 

B58 

O-HIS10:ND1 

HN-SER9:OG 

O-HIS10:ND1 

O-HIS10:NE2 

O-ALA14:N 

HN-HIS10:O 

3.56 

3.55 

3.60 

3.19 

3.94 

3.06 

None  

C-HIS10:CE1 

C-LEU17:CD1 

C-LEU17:CD2 

C-LEU6:CD2 

3.80 

3.82 

4.00 

3.96 

-7.3 

 

 Techniques followed for lead identification was reported by Eli Lilly in his research. Lead was 

identified and was later further optimized [44].The binding interactions of all compounds have been analyzed. 

 On the basis of the strong interaction, least value of inhibition concentration (IC50 value) and binding 
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energy lead compound has been identified .Analogs of this compound has been made in order to get the possible 

and most active compounds to use as antidiabetic drugs. Table 5 shows the analogs made by changing the 

functional groups in order an active compound on the basis of efficacy. From lead to designed analogue 
compounds need to be test for its ADMET properties. 

 Fig 3(b) shows the interactions of lead compound docked target protein. Lead compound is represented 

in bonds formation, Red color shows the hydrogen bond acceptor and blue color shows the hydrogen bond 

donor. White color shows the hydrogen bond and yellow is representing the electronegative compounds like 

halogens. Four Analogus were suggested after the thorough study of lead compound. Table 5 shows the 

Analogus of lead compound with their IUPAC names generated by ChemDraw Ultra 8.0.these Analogus have 

been made by the introduction or removal of various functional groups or replacement of one group with any 

other group present in the structure of lead compound. In the first analogue halogen group is added Br has been 

introduced in the group this will increase the hydrogen bonding. Second analogue is made by the introduction of 

CH3 (methyl group) known as C-alkylation and makes an ester derivative which will enhance the hydrophobicity 

in compound. Third analogue is made by the reduction of double bonds of benzene ring to single bond which 
will increase hydrophobicity in compound. A fourth analogue is made by the reduction of carboxyl group which 

will improve the hydrophobic character of the compound. As the target protein is hydrophobic in nature these 

Analogus results show the better interaction as compared to the other compounds tested before. 

 

 Table 6 shows the maximum number of interactions and binding affinities of Analogus set with amino 

acid within 10°A of the target protein pocket. 

 

Table 5. Analogus of the lead Compound along the IUPAC Names and structures 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table6: Interactions and binding affinities of Analogus with amino acid  

                    within 10°A of the target protein pocket: 
Ana-logs Hydrogen Bonding Ionic Interaction Hydrophobic 

Interactions 

Bindin

g 

Affinit

y 

1 

S-TYR16:OH 

H-GLU21:OE2 

H-TYR26:OH 

3.64 

3.99 

3.77 

None  

C-LEU17:CD2 

C-HIS10:CE1 

C-TYR26:OH 

C-TYR16:CE1 

3.65 

4.00 

3.77 

3.76 

-7.0 

2 

O-ARG22:NH2 

O-ARG22:NE 

S-VAL18:O 

H-CYS19:O 

BR-GLY17:OE2 

3.21 

3.10 

3.31 

3.15 

3.63 

H-GLU21:N 

H-

ARG22:NE 

 

3.52 

3.52 

C-VAL18:CA 

C-LEU17:C 

C-LEU17:CB 

C-LEU17:CD1 

C-LEU6:CD1 

C-LEU6:CG 

C-LEU13:CD1 

3.51 

3.94 

3.70 

3.82 

3.68 

3.77 

3.66 

-7.6 

3 

H-SER9:OG 

H-SER9:N 

O-SER9:N 

3.22 

3.31 

3.52 

None  

C-GLY8:CA 

C-LAL3:CG1 

C-TWR8:CG2 

C-THR8:CG2 

3.64 

3.97 

3.79 

3.67 

-7.3 

4 

O-GLU21:N 

O-ARG22:NH2 

H-GLU17:OE2 

S-VAL18:O 

3.42 

3.55 

3.74 

3.55 

None  

C-VAL3:CG1 

C-PRO28:CB 

C-PRO28:CG 

C-LEU17:CD2 

4.0 

3.30 

4.00 

3.88 

-7.6 

S.No FGI IUPAC Name Structure 

1 Bromination 

4-Bromo-5-{3-[1-(4-bromo-

phenylmethanesulfonyl)-piperidin-4-ylamino]-

phenyl)-3-carboxymethoxy-thiophene-2-carboxylic 

acid NH

S

Br

O

O

OH

OH

O

N

S
O

O

Br

 

2 Ester Derivatives 

4-Bromo-3-methoxycarbonylmethoxy-5-[3-(1-

phenylmethanesulfonyl-piperidin-4-ylamino)-

phenyl]-thiophene-2-carboxylic acid 
NH

S

Br

O

O

OCH3

OH

O

N

S
O

O

 

3 
Reduction of 

Aromatic Ring 

4-Bromo-3-carboxymethoxy-5-[3-(1-

cyclohexylmethanesulfonyl-piperidin-4-ylamino0-

phenyl]-thiophene-2-carboxylic acid NH

S

Br

O

O

OH

OH

O

N

S
O

O

 

4 
Reduction of 

Carboxyl Group 

{4-Bromo-2-hydroxymethyl-5-[3-(1-

phenylmethanesulfonyl-piperidin-4-ylamino)-

phenyl]-thiophen-3-yloxy}-acetic acid NH

S

Br

O

O

OH

OH

N

S
O

O
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C-TYR16:CZ 3.70 

 

 Ligand based approach was applied for in silico screening for novel antidiabetic compounds possessing 

the strong binding interactions, hit-to-lead compounds were designed named as 4-Bromo-5-{3-[1-(4-bromo-

phenylmethanesulfonyl)-piperidin-4-ylamino]-phenyl)-3-carboxymethoxy-thiophene-2-carboxylic acid, 4-

Bromo-3-methoxycarbonylmethoxy-5-[3-(1-phenylmethanesulfonyl-piperidin-4-ylamino)-phenyl]-thiophene-2-

carboxylicacid,4-Bromo-3-carboxymethoxy-5-[3-(1-cyclohexylmethanesulfonyl-piperidin-4-ylamino0-phenyl]-

thiophene-2-carboxylic acid and {4-Bromo-2-hydroxymethyl-5-[3-(1-phenylmethanesulfonyl-piperidin-4-

ylamino)-phenyl]-thiophen-3-yloxy}-acetic acid  are shown in table 5. 

 

IV. Conclusion 
 The current study was aimed at finding novel drug like molecules as antidiabetic compounds using in 

silico approach. Intermolecular interactions between target protein binding site of target and different 

antidiabetic compounds were observed. The purpose of this study was to evaluate therapeutic applications of 

antidiabetic compounds through molecular docking. In short this study reveals that in silico approaches were 

used to discover lead compound and its analogues that lend a hand in inhibiting diabetes mellitus. 
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