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Figure 1. Mass spectrum of compound 1 



 
Figure 2. 1H NMR spectrum of compound 1 

 
Figure 3. 13C NMR spectrum of compound 1 



 
Figure 4. Molecular structure of compound 1  

 

 
Figure 5. Mass spectrum of compound 2a 



 
Figure 6. 1H NMR spectrum of compound 2a 

 
Figure 7. 13C NMR spectrum of compound 2a 



 
Figure 8. Molecular structure of compound 2a  

 

 
Figure 9. Mass spectrum of compound 2b 



 
Figure 10. 1H NMR spectrum of compound 2b 

 
Figure 11. 13C NMR spectrum of compound 2b 



 
Figure 12. Molecular structure of compound 2b 

 
Figure 13. Mass spectrum of compound 2c 

 



 
Figure 14. 1H NMR spectrum of compound 2c 

 
Figure 15. 13C NMR spectrum of compound 2c 

 



 
Figure 16. Mass spectrum of compound 2d 

 
Figure 17. 1H NMR spectrum of compound 2d 



 
Figure 18. 13C NMR spectrum of compound 2d 

 
Figure 19. Molecular structure of compound 2d 



 
Figure 20. Mass spectrum of compound 2e 

 
Figure 21. 1H NMR spectrum of compound 2e 



 
Figure 22. 13C NMR spectrum of compound 2e 

 

 
Figure 23. Mass spectrum of compound 2f 



 
Figure 24. 1H NMR spectrum of compound 2f 

 
Figure 25. 13C NMR spectrum of compound 2f 



 
Figure 26. Mass spectrum of compound 3a 

 
Figure 27. 1H NMR spectrum of compound 3a 



 
Figure 28. 13C NMR spectrum of compound 3a 

 
Figure 29. Mass spectrum of compound 3b 



 
Figure 30. 1H NMR spectrum of compound 3b 

 
Figure 32. 13C NMR spectrum of compound 3b 



 
Figure 33. Molecular structure of compound 3b 

 
Figure 34. Mass spectrum of compound 3c 



 
Figure 35. 1H NMR spectrum of compound 3c 

 
Figure 36. 13C NMR spectrum of compound 3c 



 
Figure 37. Molecular structure of compound 3c 

 
Figure 38. Mass spectrum of compound 3d 



 
Figure 39. 1H NMR spectrum of compound 3d 

 
Figure 40. 13C NMR spectrum of compound 3d 



 
Figure 41. Mass spectrum of compound 3e 

 
Figure 42. 1H NMR spectrum of compound 3e 



 
Figure 43. 13C NMR spectrum of compound 3e 

 
Figure 44. Mass spectrum of compound 3f 



 
Figure 45. 1H NMR spectrum of compound 3f 

 
Figure 46. 13C NMR spectrum of compound 3f 



Biology: 

One dose antriproliferative assay at the National Cancer Institute (NCI), 

USA. 

Compound 3a 

 
 

 

 

 



Compound 3b 
 

 

 
 

 

 



 

 

 

Compound 3c 
 

 
 

 



Compound 3d 
 

 



 

Compound 3e 
 

 
 

 

 



Compound 3f 

 
 



Five dose full NCI 60 cell panel assay  
 

 



 

 

mitochondrial membrane potential assay for compound 3a, colchicine against control 
 

Sample 
Results 

mitochondrial membrane potential 

s Cpd.code 

ΔΨm 

% 

Apoptic cells 

% 

Live cells 

1 3a/ SR 31.19904 68.80096 

2 Colchicine/SR 34.964784 65.03522 

3 cont.SR 0.586224 99.41378 

 

 

in vitro tubulin polymerization inhibitory activity 
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Material and methods 

1. NCI screening assay 

As mentioned, the methodology of the NCI procedure for primary anticancer assay was detailed 

on their site (http://www.dtp.nci.nih.gov). But briefly, the protocol performed at sixty human 

tumor cell lines panel derived from different nine neoplastic diseases. NCI-60 testing is 

performed in two parts: first, a single concentration is tested in all 60 cell lines at a single dose of 

10-5 molar or 15 μg/mL in accordance with the protocol of the Drug Evaluation Branch, 

National Cancer Institute, Bethesda, USA. If the results obtained meet selection criteria, then the 

compound is tested again in all 60 cell lines in 5 x 10 folds of dilution with the top dose being 

10-4 molar or 150 μg/mL. Detailed methods are described in supplementary material related to 

this article. 

2.  MTT- Cytotoxicity assay method 

The MTT method of monitoring in vitro cytotoxicity is well suited for use with multi well plates. 

For best results, cells in the log phase of growth should be employed and final cell number 

should not exceed 106 cells/cm2. Each test should include a blank containing complete medium 

without cells. 

1. Remove cultures from incubator into laminar flow hood or other sterile work area. 

2. Reconstitute each vial of MTT [M-5655] to be used with 3 ml of medium or balanced 

salt solution without phenol red and serum. Add reconstituted MTT in an amount equal 

to 10% of the culture medium volume. 

3. Return cultures to incubator for 2-4 h depending on cell type and maximum cell density. 

(An incubation period of 2 h is generally adequate but may be lengthened for low cell 



densities or cells with lower metabolic activity.) Incubation times should be consistent 

when making comparisons. 

4. After the incubation period, remove cultures from incubator and dissolve the resulting 

formazan crystals by adding an amount of MTT Solubilization Solution [M-8910] equal 

to the original culture medium volume. 

5. Gentle mixing in a gyratory shaker will enhance dissolution. Occasionally, especially in 

dense cultures, pipetting up and down [trituration] may be required to completely 

dissolve the MTT formazan crystals. 

6. Spectrophotometrically measure absorbance at a wavelength of 570 nm. Measure the 

background absorbance of multi-well plates at 690 nm and subtract from the 450 nm 

measurement. Tests performed in multi-well plates can be read using the appropriate 

type of plate reader or the contents of individual wells may be transferred to appropriate 

size cuvets for spectrophotometric measurement. 

3.  Analysis of cell cycle by flow cytometry 

Cytometers are Becton Dickinson Immunocytometry Systems, Beckman/Coulter Inc., 

DACO/Cytomation, and PARTEC GmbH. 

1. The software used to deconvolute the DNA content frequency histograms to   

estimate the proportions of cells in the respective phases of the cycle, is available from 

Phoenix Flow Systems and Verity Software House. 

2. Centrifuge that can accommodate 5-mL tubes. 

3. PI staining solution: 0.1% (v/v) Triton X-100, 10 mg/mL PI (Molecular Probes,  

        Inc.) and 100 mg/mL of DNase-free RNase A in PBS. 



4. PBS (phosphate buffered saline, e.g. Dulbecco PBS): 136.9 mM NaCl, 2.68 mM KCl, 8.1 

mM Na2HPO4, 0.9 mM CaCl2, 0.49 mM MgCl2. 

5. DAPI staining solution: 0.1% (v/v) Triton X-100 and 1 mg/mL DAPI (Molecular Probes, 

Inc.) in PBS. 

6. Monoclonal or polyclonal antibodies (Abs) applicable to cell-cycle analysis, including 

cyclin Abs (provided, e.g., by DACO Corporation, Sigma Chemical Co., Upstate 

Biotechnology Incorporated, B.D. Biosciences/PharMingen, and Santa Cruz 

Biotechnology, Inc.). 

7. Cell permeabilizing solution: 0.25% Triton X-100, 0.01% sodium azide in PBS. 

8. Rinsing solution: 1% bovine serum albumin (BSA), 0.01% sodium azide in PBS. 

9. DNA denaturation buffer: 0.1 mM Na-EDTA in 1 mM Nacacodylate; adjust pH to 6.0. 

To make 0.2 M stock solution of cacodylate buffer, dissolve 42.8 g Na(CH3)2 As2·3H2O 

in 100 mL H2O, take 50 mL of this solution, add to it 29.6 mL of 0.2 M HCl, and adjust 

volume to 200 mL with H2O. 

10. Diluting buffer: 0.1% Triton X-100, 0.5% (w/v) BSA in PBS. 

11. 0.2 M phosphate buffer, pH 7.4 (mixture of 81 vol of 0.2 M Na2HPO4 with 19 vol of 0.2 

M KH2PO4). 

4. Tubulin polymerization inhibitory activity 

Tubulin polymerization inhibitory activity was measured using kits pre-coated with biotin 

conjugated antibody specific to TUBb that bound to TUBb provided after addition of samples or 

standards. Avidin protein conjugated to horseradish peroxidase (HRP) enzyme was provided to 

bind the biotin labeled antibody. This complex gave a characteristic color change upon substrate 

addition via HRP enzyme-substrate reaction. The color change was measured 



spectrophotometrically at a wavelength of 450 nm ± 10 nm. The decrease of color intensity was 

measured as a sign for tubulin inhibition. The results were calculated as the concentration of 

TUBb available for antibody reaction, and the percent inhibition of TUBb was calculated for 

each sample as a percent of control. In vitro kinetics of microtubule assembly was measured 

using ELISA kit for TUBb (Cloud-Clone. Corp.) on SR cell line. Briefly, growing cells from 

Leukemia SR cell lines were trypsinized, counted and seeded at the appropriate densities into 96-

well microtiter plates. Cells then were incubated in a humidified atmosphere at  oC for 24 h. The 

standards, the tested compounds, and the control colchicine were diluted to designated 

concentrations. On the 96-well microtiter plates standard or sample was added to each well in 

100 mL and incubated at  oC for 2 h. The solution was aspirated, and 100 mL of prepared 

detection reagent A was added to each well. Incubation was done at oC for 2 h. After washing 

100 mL of prepared Detection Reagent B was added and incubation was continued at oC for 30 

min. Five washings were done, then 90 mL of 3,30,5,50-tetramethylbenzidine (TMB) substrate 

solution was added and incubated at oC for 15-25 min. Stop solution was added in 50 mL. 

Optical density (O.D.) was measured at 450 nm using micro-plate reader (Spectromax Plus 96 

well plate spectrophotometer). 

Results for each compound were reported, at 10 mM concentration, as the percent inhibition of 

the treated cells compared to that of the untreated control cells. 

5.  Multidrug resistance Assay 

Before adding to wells, equilibrate the SABC working solution and TMB substrate for at least 30 

min at room temperature (32 °C). When diluting samples and reagents, they must be mixed 

completely and evenly. It is recommended plotting a standard curve for each test. 



1. Set standard, test sample and control (zero) wells on the pre-coated plate respectively, and 

then, record their positions. It is recommended measuring each standard and sample in 

duplicate. Wash plate 2 times before adding standard, sample and control (zero) wells! 

2. Aliquot 0.1ml of 20 ng/mL,10 ng/mL, 5 ng/mL, 2.5 ng/mL, 1.25 ng/mL, 0.625  

        ng/mL, 0.312 ng/mL, standard solutions into the standard wells. 

3. Add 0.1 mL of Sample / Standard dilution buffer into the control (zero) well. 

4. Add 0.1 mL of properly diluted sample (Rat serum, plasma, tissue homogenates and other 

biological fluids.) into test sample wells. Seal the plate with a cover and incubate at 32°C 

for 90 min. 

5. Remove the cover and discard the plate content, clap the plate on the absorbent filter 

papers or other absorbent material. Do NOT let the wells completely dry at any time. Do 

Not Wash Plate! 

6. Add 0.1 mL of Biotin-detection antibody working solution into the above wells (standard, 

test sample & zero wells). Add the solution at the bottom of each well without touching 

the side wall. Seal the plate with a cover and incubate at 37°C for 60 min.  

7. Remove the cover, and wash plate 3 times with Wash buffer. Add 0.1 ml of SABC 

working solution into each well, cover the plate and incubate at °C for 30 min. Remove 

the cover and wash plate 5 times with washed buffer, and each time let the wash buffer 

stay in the wells for 1-2 min.  

8. Add 90 μL of TMB substrate into each well, cover the plate and incubate at °C in dark 

within 15-30 min. (Note: This incubation time is for reference use only, the optimal time 

should be determined by end user) and the shades of blue can be seen in the first 3-4 wells 

(with most concentrated Abcb1 standard solutions), the other wells show no obvious 



color. Add 50 μL of Stop solution into each well and mix thoroughly. The color changes 

into yellow immediately. 

9. Read the O.D. absorbance at 450 nm in a micro-plate reader immediately after adding the 

stop solution. 

6.  Caspase Assay 

Caspase assay is performed according to the following procedures: 

1. Allowing all reagents to reach room temperature before use. Gently mix all liquid 

reagents prior to use (Note: A standard curve must be run with each assay). 

2. Determine the number of 8-well strips needed for the assay. Insert these in the frame(s) 

for current use. (Re-bag extra strips and frame. Store these in the refrigerator for future 

use). 

3. Add 100 μL of the Standard Diluent Buffer to the zero standard wells. Well(s) reserved 

for chromogen blank should be left empty. 

4. Add 100 μL of standards and controls or diluted samples to the appropriate microtiter 

wells. The sample dilution chosen should be optimized for each experimental system. 

Tap gently on side of plate to mix. 

5. Cover wells with plate cover and incubate for 2 hours at room temperature. 

6. Thoroughly aspirate or decant solution from wells and discard the liquid. Wash wells 4 

times. See Directions for Washing. 

7. Pipette 100 μL of Caspase-3 (Active) Detection Antibody solution into each well except 

the chromogen blank(s). Tap gently on the side of the plate to mix. 

8. Cover plate with plate cover and incubate for 1 h at room temperature. 

9. Thoroughly aspirate or decant solution from wells and discard the liquid. 



10. Wash wells 4 times. See Directions for Washing. 

11. Add 100 μL Anti-Rabbit IgG HRP Working Solution to each well except the chromogen 

blank(s). Prepare the working dilution as described in Preparing IgG HRP. 

12. Cover wells with the plate cover and incubate for 30 minutes at room temperature. 

13. Thoroughly aspirate or decant solution from wells and discard the liquid. Wash wells 4 

times. See Directions for Washing. 

14. Add 100 μL of Stabilized Chromogen to each well. The liquid in the wells will begin to 

turn blue. 

15. Incubate for 30 min at room temperature and in the dark. Note: Do not cover the plate 

with aluminum foil or metalized mylar. The incubation time for chromogen substrate is 

often determined by the microtiter plate reader used. Many plate readers have the 

capacity to record a maximum optical density (O.D.) of 2.0. The O.D. values should be 

monitored and the substrate reaction stopped before the O.D. of the positive wells 

exceeds the limits of the instrument. The O.D. values at 450 nm can only be read after the 

Stop Solution has been added to each well. If using a reader that records only to 2.0 O.D., 

stopping the assay after 20 to 25 minutes is suggested. 

16. Add 100 μL of Stop Solution to each well. Tap side of plate gently to mix. The solution 

in the wells should change from blue to yellow. 

17. Read the absorbance of each well at 450 nm having blanked the plate reader against a 

chromogen blank composed of 100 μL each of Stabilized Chromogen and Stop Solution. 

Read the plate within 2 hours after adding the Stop Solution. 

18. Use a curve fitting software to generate the standard curve. A four-parameter algorithm 

provides the best standard curve fit. 



19. Read the concentrations for unknown samples and controls from the standard curve. 

Multiply value(s) obtained for sample(s) by the appropriate dilution factor to correct for 

the dilution in step 3. Samples producing signals greater than that of the highest standard 

should be diluted in Standard Diluent Buffer and reanalyzed. 

3.8 BAX assay 

Bring all reagents, except the human Bax-α Standard, to room temperature for at least 30 

minutes prior to opening. 

The human Bax-α Standard solution should not be left at room temperature for more than 10 

minutes. 

All standards, controls and samples should be run in duplicate. 

1. Refer to the Assay Layout Sheet to determine the number of wells to be used and put any 

remaining wells with the 

desiccant back into the pouch and seal the ziploc. Store unused wells at 4 °C. 

2. Pipet 100 μL of Assay Buffer into the S0 (0 pg/mL standard) wells. 

3. Pipet 100 μL of Standards #1 through #6 into the appropriate wells. 

4. Pipet 100 μL of the Samples into the appropriate wells. 

5. Tap the plate gently to mix the contents. 

6. Seal the plate and incubate at room temperature on a plate shaker for 1 hour at ~500 rpm. 

7. Empty the contents of the wells and wash by adding 400 μL of wash solution to every well. 

8. Repeat the wash 4 more times for a total of 5 washes.  

9. After the final wash, empty or aspirate the wells and firmly tap the plate on a lint free 

paper towel to remove any remaining wash buffer. 

10. Pipet 100 μL of yellow Antibody into each well, except the Blank. 

11. Seal the plate and incubate at room temperature on a plate shaker for 1 hour at ~500 rpm. 

12. Empty the contents of the wells and wash by adding 400 μL of wash solution to every 

well.  

13. Repeat the wash 4 more times for a total of 5 washes.  

14. After the final wash, empty or aspirate the wells and firmly tap the plate on a lint free 

paper towel to remove any remaining wash buffer. 



15. Add 100 μL of blue Conjugate to each well, except the Blank. 

16. Seal the plate and incubate at room temperature on a plate shaker for 30 minutes at ~500 

rpm. 

17. Empty the contents of the wells and wash by adding 400 μL of wash solution to every 

well.  

18. Repeat the wash 4 more times for a total of 5 washes.  

19. After the final wash, empty or aspirate the wells and firmly tap the plate on a lint free 

paper towel to remove any remaining wash buffer. 

20. Pipet 100 μL of Substrate Solution into each well. 

21. Incubate for 30 minutes at room temperature on a plate shaker at ~500 rpm. 

22. Pipet 100 μL Stop Solution to each well. 

23. Blank the plate reader against the Blank wells, read the optical density at 450 nm, 

preferably with correction between 570 and 590 nm. If the plate reader is not able to be 

blanked against the Blank wells, manually subtract the mean optical density of the Blank 

wells from all the readings. 

 

3.9. BcL2 Assay 

Assay was performed as the following protocol  

1. Mix all reagents thoroughly without foaming before use.  

2. Wash the microwells twice with approximately 300 μL Wash Buffer per well with 

thorough aspiration of microwell contents between washes.  

3. Take caution not to scratch the surface of the microwells.  

4. After the last wash, empty the wells and tap microwell strips on absorbent pad or paper 

towel to remove excess Wash Buffer.  

5. Use the microwell strips immediately after washing or place upside down on a wet 

absorbent paper for not longer than 15 minutes.  

6. Do not allow wells to dry. Add 100 μL of Sample Diluent in duplicate to all standard 

wells and to the blank wells. Prepare standard (1:2 dilution) in duplicate ranging from 32 

ng/mL to 0.5 ng/mLAdd 100 μL of Sample Diluent, in duplicate, to the blank wells. Add 

80 μL of Sample Diluent, in duplicate, to the sample wells.  



7. Add 20 μL of each Sample , in duplicate, to the designated wells.  

8. Add 50 μL of diluted biotin-conjugate to all wells, including the blank wells.  

9.  Cover with a plate cover and incubate at room temperature, on a microplate shaker at 

100 rpm if available, for 2 hours.  

10. Remove plate cover and empty the wells. Wash microwell strips 3 times as described in 

step 2. 

11. Add 100 μL of diluted Streptavidin-HRP to all wells, including the blank wells.  

12. Cover with a plate cover and incubate at room temperature, on a microplate shaker at 100 

rpm if available, for 1 hour.  

13. Remove plate cover and empty the wells. Wash microwell strips 3 times as described in 

step 2. Proceed to the next step.  

14. Pipette 100 μl of mixed TMB Substrate Solution to all wells, including the blanks.  

15. Incubate the microwell strips at room temperature (18° to 25°C) for about 15 minutes, if 

available on a rotator set at 100 rpm. Avoid direct exposure to intense light. The point, at 

which the substrate reaction is stopped, is often determined by the ELISA reader. Many 

ELISA readers record absorbance only up to 2.0 O.D. Therefore, the color development 

within individual microwells must be watched by the person running the assay and the 

substrate reaction stopped before positive wells are no longer properly detectable.  

16.  Stop the enzyme reaction by quickly pipetting 100 μL of Stop Solution into each well, 

including the blank wells. It is important that the Stop Solution is spreaded quickly and 

uniformly throughout the microwells to completely inactivate the enzyme. Results must 

be read immediately after the Stop Solution is added or within one hour if the microwell 

strips are stored at 2 - 8°C in the dark.  

17.  Read absorbance of each microwell on a spectrophotometer using 450 nm as the primary 

wave length (optionally 620 nm as the reference wave length; 610 nm to 650 nm is 

acceptable). 

3.10 Assessment of Mitochondrial Changes 

The assay was done as following 

a. Grow cells (adherent or suspension) in appropriate media to obtain at least of 3 x 104 cells per 

assayed conditions; positive, negative and experimental controls, and test compound(s). Ensure 



that adherent cells are sub-confluent. Account for cell loss during the processing. Negative 

control – unlabeled cells not exposed to ROS Inducer or treatment, Positive control – cells 

incubated with 1X ROS Label only. 

Experimental control – labeled cells treated with 1X ROS Inducer. 

1. Harvest the suspension cells by centrifugation at 300 x g for 5 min at room temperature. 

Use these setting throughout the entire protocol for both cell types. 

2. Fully detach adherent cells (e.g. trypsinize and quench with media) and harvest by 

centrifugation. Resuspend the cell pellets in culture media with 1X ROS Label. 

3. Ensure a single cell suspension by gently pipetting up and down and incubate for 30 

minutes at °C protected from light. 

4. Upon completion, spin down the cells and remove the media. DO NOT wash the cells. 

Treat the cells with compound(s) of interest for desired time period directly in culture 

media, ROS Assay Buffer supplemented with 10% FBS, or culture media without phenol 

red. Include appropriate controls. If using ROS Inducer as an experimental control, dilute 

the stock to 1X and treat the cells for 1 hour prior to analyses. 

5. Adjust the cell concentration so at least 1 x104 cells should be analyzed per experimental 

condition. Gently pipette cells up/down to ensure single cell suspension and analyze on 

flow cytometer in FL-1 channel. Establish forward and side scatter gates from negative 

control cells to exclude debris and cellular aggregates. Mean fluorescence intensity in 

Ex/Em = 495/529 nm can be quantified and compared between untreated cells and cells 

treated with test compounds, or between different cell types. 

3.11 Detection of ROS in Suspension and Adherent Cells by Microplate Assay: 



1. Seed 2.5 x 104 adherent cells per well in 96-well plate to obtain ~ 70-80% confluency on 

the day of experiment.  

2. Allow cells to adhere overnight. Grow suspension cells so that approximately 1.5  

x 105 cells per well are available. Next day, remove the media and wash the adherent 

cells in 100 μl of ROS Assay Buffer. Collect suspension cells by centrifugation and wash 

once in PBS. Discard the wash. 

3. Add 100 μL of 1X ROS Label diluted in ROS Assay Buffer per well into adherent cells 

or re suspend the pelleted cells at 1.5 x 106 cells/mL. Incubate for 45 min at °C in the 

dark. 

4. For adherent cells: remove the ROS Label, add 100 μl of ROS Assay Buffer or PBS and 

measure fluorescence immediately, or treat the cells with 100 μL of diluted test 

compound(s) for desired period of time. Include appropriate controls as well as blank 

wells (media or buffer only). For suspension cells: wash the cells by centrifugation in 

ROS Assay Buffer, maintain the same cell concentration. 

5. Seed 100,000 labeled cells per well in 100 μl volume and measure the ROS or treat the 

cells with test compound(s) in ROS Assay Buffer supplemented with 10% FBS or media 

without phenol red for appropriate time. If using ROS Inducer as an experimental 

control, dilute the ROS inducer stock to 1X and treat the cells for 1 hour prior to 

analyses. 

6. Measure fluorescence at Ex/Em= 495/529 nm in end point mode in presence of 

compounds and controls. Determine change in fluorescence after background subtraction. 



3.12. Docking studies 

Docking simulation study is performed using Molecular Operating Environment (MOE®) 

version 2014.09, Chemical Computing Group Inc., Montreal, Canada. The computational 

software operated under “Windows XP” installed on an Intel Pentium IV PC with a 1.6 GHz 

processor and 512 MB memory. The target compounds were constructed into a 3d model using 

the builder interface of the MOE program. After checking their structures and the formal charges 

on atoms by 2D depiction, the following steps were carried out: 

• All conformers were subjected to energy minimization, all the minimizations were performed 

with MOE until a RMSD gradient of 0.01 Kcal/mole and RMS (RootMean Square) distance 

of 0.1 Å with MMFF94X force-field and the partial charges were automatically calculated. 

• The obtained database was then saved as Molecular Data Base (MDB) file to be Used in the 

docking calculations. 

3.12.1. Optimization of the target 

The X-ray crystallographic structure of the target β-tubulin (PDB: 3HKC) obtained from Protein 

data bank. The compounds were docked on the active site the target enzyme. 

The enzyme was prepared for docking studies by: 

 The co-crystallized ligand was deleted. 

 Hydrogen atoms were added to the system with their standard geometry. 

 The atoms connection and type were checked for any errors with automatic correction. 

 Selection of the receptor and its atoms potential were fixed. 

3.12.2. Docking of the target molecules to colchicine active site 

Docking of the target compounds was done using MOE-Dock software. The following 

methodology was generally applied: 



• The enzyme active site file was loaded, and the Dock tool was initiated. The program 

specifications were adjusted to: 

- Dummy atoms as the docking site. 

- Triangle matcher as the placement methodology to be used. 

- London dG as Scoring methodology to be used and was adjusted to its default values. 

• The MDB file of the ligand to be docked was loaded and Dock calculations were run 

automatically. 

• The obtained poses were studied, and the poses showed best ligand-enzyme interactions were 

selected and stored for energy calculations. 

 


