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Table S1. Structure of known selective HDAC8 inhibitors with pIC50 values 

retrieved from literature used for validation of model    
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Table S2.  The experimental and predicted activity of the test and training set molecules  

Ligand  

QSAR 

Set Activity 

 Predicted  

Activity  Fitness Ligand  

QSAR 

Set 

 

Activity 

 

Predicted 

Activity  Fitness 
01  training 8.000 8.02 2.49 17  test 6.463 6.30 1.89 

02  training 7.620 7.57 3.00 18  training 6.456 6.48 1.83 

03  training 7.420 7.44 1.80 19  training 6.452 6.45 1.88 

04  training 7.398 7.42 1.56 20  training 6.398 6.40 1.14 

05  test 7.398 7.16 1.66 21  test 6.385 6.48 1.99 

06  training 7.310 7.28 1.72 22  training 6.337 6.32 1.87 

07  training 7.301 7.28 1.68 23  training 6.102 6.13 1.84 

08  training 7.000 6.97 1.99 24  test 6.097 6.00 1.69 

09  test 6.854 7.03 1.49 25  training 5.971 5.98 0.91 

10  training 6.824 6.85 1.62 26  test 5.553 6.04 1.53 

11  test 6.721 6.21 1.20 27  training 5.410 5.42 1.55 

12  training 6.721 6.72 1.84 28  training 5.155 5.15 1.35 

13  training 6.678 6.70 1.80 29  training 4.469 4.46 1.68 

14  training 6.638 6.66 1.89 30  training 4.633 4.63 1.91 

15  test 6.523 6.53 1.88 31  training 7.009 7.02 1.13 

16  training 6.469 6.44 1.89 32  test 7.155 6.71 1.78 
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Table S3    Predicted  remaining ADMET properties of five identified selected HDAC8 hits and their recommended 

ranges  

Inhibitors amide rotor rtvFG dipole SASA FOSA FISA 

SD-01 1 7 0 7.334 622.583 155.65 78.277 

SD-02 0 6 1 4.336 582.527 270.18 182.682 

SD-03 1 6 1 9.783 652.355 133.395 207.921 

SD-04 1 2 0 7.466 518.84 46.843 124.908 

SD-05 1 4 1 8.277 547.423 236.948 94.638 

RV 0-1 0-15 0-2 1-12.5 300-1000 0-750 7-330 

molecule PISA WPSA volume dip^2/V 

ACxDN^.5/S

A glob QPpolrz 

SD-01 318.376 70.281 1134.281 0.047419 0.017388 0.84485 37.786 

SD-02 129.666 0 1001.415 0.018777 0.018583 0.83098 31.308 

SD-03 311.038 0 1115.825 0.085776 0.017885 0.79752 37.619 

SD-04 232.802 114.287 855.346 0.065166 0.012266 0.83989 29.016 

SD-05 215.837 0 899.522 0.07616 0.011496 0.82322 29.338 

RV 0-450 0-175 500-2000 0-0.13 0-0.05 0.75-0.95 13-70 

Inhibitors QPlogPC16 QPlogPoct QPlogPw CIQPlogS QPlogHERG QPlogKp IP(eV) 

SD-01 12.737 20.979 15.413 -4.81 -4.186 -1.169 8.241 

SD-02 10.351 18.128 12.472 -3.468 -4.885 -3.853 9.12 

SD-03 12.683 21.201 17.771 -3.771 -4.917 -3.68 9.292 

SD-04 9.81 16.145 13.469 -3.522 -3.858 -2.809 8.891 

SD-05 9.063 15.523 12.17 -2.676 -4.047 -2.119 8.619 

RV 4-18 8-35 4-45 -6.5-0.5 below -5  -8.0- -10 7.9-10.5 

Inhibitors EA(eV) #metab QPlogKhsa SAamideO PSA NandO #in56 

SD-01 1.477 8 -0.18 33.335 76.439 5 17 

SD-02 0.646 4 -0.15 0 118.849 7 9 

SD-03 0.781 3 -0.52 43.51 138.514 8 16 

SD-04 1.24 4 -0.347 41.987 74.544 4 14 

SD-05 0.895 2 -0.324 35.019 71.385 5 10 

RV -0.9-1.7 1-8 -1.5-1.5 0-35 7-200 2-15  

RV: Recommended values; For all the five molecules the values are same and is #amine: 0 (0-1); #amidine: 0 (0-1); 

#acid: 0 (0-1); SAfluorine: 0 (0-100); #in34: 0; #noncon: 0  
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Table S4. 2D ligand interaction diagram of 32 known selective HDAC8 Inhibitors 
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Table S5. Number of interactions with different active site amino acid residues and Zn
+2

 metal  

32 known inhibitors 5 identified lead molecules 

Residues HBD HBA HPB O-H O=C HBD HBA HPB O-H O=C 

CYS-28 1 

         PRO-35 1 

         ARG-37 

 

1 

        ALA-38 

 

1 

        TYR-100 2 1 3 

       ASP-101 5 

         SER-138 

 

1 

        HIS-142 11 

    

1 

    HIS-143 2 

 

2 

       GLY-151 21 1 

   

5 

    PHE-152 

  

17 

    

3 

  HIE-180 

 

5 4 

   

2 3 

  GLY-206 1 

         PHE-207 

  

4 

    

1 

  PHE-208 

 

2 12 

       TYR-306 

 

14 2 

   

1 1 

  Zn-388 

   

9 28 
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Table S6. Pharmacophore hypothesis with their scoring values 

ID 

 

Survival 

 Survival 

-inactive  Post-hoc  Site 

 

Vector 

 

Volume 

 

Selectivity 

 

Matches 

 

Activity 

 

Inactive 

 ADDRR.4 5.139 3.298 3.493 1.00 1.00 0.495 1.546 2 7.62 1.841 

 AADRR.4 4.939 3.177 3.492 1.00 1.00 0.495 1.347 2 8.00 1.762 

 AADDR.12 4.310 2.588 2.676 0.46 0.855 0.360 1.535 2 8.00 1.722 

 AADDR.11 4.293 2.632 2.676 0.46 0.855 0.360 1.518 2 7.42 1.661 

 AADDR.15 4.214 3.186 2.539 0.42 0.774 0.345 1.574 2 8.00 1.028 

 AADDR.16 4.214 3.186 2.539 0.42 0.774 0.345 1.574 2 8.00 1.028 

 AADDR.14 4.203 2.744 2.539 0.42 0.774 0.345 1.564 2 7.42 1.459 

 AAADR.20 4.139 2.441 2.713 0.49 0.858 0.367 1.327 2 8.00 1.699 

 AAADR.19 4.123 2.470 2.713 0.49 0.858 0.367 1.310 2 7.42 1.654 

 AAADR.24 4.047 2.752 2.587 0.45 0.785 0.356 1.359 2 8.00 1.294 

 AAADR.23 4.038 2.565 2.587 0.45 0.785 0.356 1.351 2 7.42 1.474 

Table S7. The distance between the  pharmacophoric  features  

Entry  Site1  Site2  Distance Entry  Site1  Site2  Distance 

ADDRR.4  A2  D3 3.596 ADDRR.4  D3  R7 7.726 

ADDRR.4  A2  D4 3.225 ADDRR.4  D3  R8 5.55 

ADDRR.4  A2  R7 5.446 ADDRR.4  D4  R7 5.942 

ADDRR.4  A2  R8 3.707 ADDRR.4  D4  R8 3.754 

ADDRR.4  D3  D4 2.026 ADDRR.4  R7  R8 2.193 
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Table S8. The angle between the pharmacophoric features  

Entry  Site1  Site2  Site3  Angle Entry 

 

Site1  Site2  Site3 

 

Angle 

ADDRR.4  D3  A2  D4 34 ADDRR.4  D3  D4  R7 147.4 

ADDRR.4  D3  A2  R7 115.9 ADDRR.4  D3  D4  R8 146 

ADDRR.4  D3  A2  R8 98.9 ADDRR.4  R7  D4  R8 1.7 

ADDRR.4  D4  A2  R7 82.2 ADDRR.4  A2  R7  D3 24.8 

ADDRR.4  D4  A2  R8 65.1 ADDRR.4  A2  R7  D4 32.5 

ADDRR.4  R7  A2  R8 17.1 ADDRR.4  A2  R7  R8 29.8 

ADDRR.4  A2  D3  D4 62.9 ADDRR.4  D3  R7  D4 8.1 

ADDRR.4  A2  D3  R7 39.4 ADDRR.4  D3  R7  R8 6 

ADDRR.4  A2  D3  R8 41.3 ADDRR.4  D4  R7  R8 3 

ADDRR.4  D4  D3  R7 24.5 ADDRR.4  A2  R8  D3 39.8 

ADDRR.4  D4  D3  R8 22.2 ADDRR.4  A2  R8  D4 51.2 

ADDRR.4  R7  D3  R8 2.4 ADDRR.4  A2  R8  R7 133.1 

ADDRR.4  A2  D4  D3 83.1 ADDRR.4  D3  R8  D4 11.8 

ADDRR.4  A2  D4  R7 65.3 ADDRR.4  D3  R8  R7 171.6 

ADDRR.4  A2  D4  R8 63.7 ADDRR.4  D4  R8  R7 175.3 
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Figure S1. The structural classification of 32 selective known HDAC8 inhibitors A–F, used for model 

generation  

 

 

 

 

 

 

 

 

 

 

 

 



18 
 

 

 

 

 

 

 

 

 

  

 

 

 

  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3. Superposition of the docked co-ligands (ash coloured) on their respective crystallographic 

bound conformation (green) of different HDACs (HDAC2, HDAC3, HDAC4, HDAC6, HDAC8).  
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                              SD-01, XPGS: –6.8                                                                SD-02, XPGS: –7.7  

 

 

 

 

 

 

 

                              

                         SD-03, XPGS: –7.6                                                                 SD-04, XPGS: –4.2  

 

 

 

 

 

 

 

SD-05, XPGS: –8.2  

Figure S4a. 2D-ligand interaction diagram of selected inhibitors SD-01, SD-02, SD-03, SD-04 and SD-05 with 

HDAC1 (XPGS: XP Glide Score)    
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                SD-01, XPGS: –7.6                                                                                  SD-02, XPGS: –8.7  

  

 

 

 

 

 

 

 

                        SD-03, XPGS: –9.5                                                                          SD-04, XPGS: –6.3  

 

 

 

 

 

 

 

   

  SD-05, XPGS: –8.4  

Figure S4b. 2D-ligand interaction diagram of selected inhibitors SD-01, SD-02, SD-03, SD-04 and SD-05 with 

HDAC2 
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                             SD-01, XPGS: –5.5                                                                        SD-02, XPGS: –8.2  

  

 

 

 

 

 

 

 

                      SD-03, XPGS: –5.6                                                                             SD-04, XPGS: –4.2  

 

 

 

 

 

 

 

SD-05, XPGS: –8.5 

Figure S4c. 2D-ligand interaction diagram of selected inhibitors SD-01, SD-02, SD-03, SD-04 and SD-05 with 

HDAC3 
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                                SD-01, XPGS: –7.3                                                               SD-02, XPGS: –7.32  

 

 

 

 

 

 

 

 

                                   SD-03, XPGS: –7.3                                                              SD-4, XPGS: –6.7  

  

 

 

 

 

 

 

 

      SD-05, XPGS: –6.8  

Figure S4d. 2D-ligand interaction diagram of selected inhibitors SD-01, SD-02, SD-03, SD-04 and SD-

05 with HDAC4 
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                                          SD-01, XPGS: –4.5                                                         SD-02, XPGS: –5.6  

  

 

 

 

 

 

 

 

                                          SD-03, XPGS: –5.2                                                        SD-04, XPGS: –5.3  

  

 

 

 

 

 

 

 SD-05, XPGS: –5.5  

Figure S4e. 2D-ligand interaction diagram of selected inhibitors SD-01, SD-02, SD-03, SD-04 and SD-05 with 

HDAC6 (5WPB) 
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            SD-01, XPGS: –8.0                                                                                                  SD-02, XPGS: –9.2 

 

 

 

 

  

 

 

         

    SD-03, XPGS: –8.5                                                                                                          SD-04, XPGS: –7.6  

 

 

 

 

 

 

 

 

SD-05, XPGS: –8.0 

Figure S4f. 2D-ligand interaction diagram of selected inhibitors SD-01, SD-02, SD-03, SD-04 and SD-05 with 

HDAC6 (PDB ID: 5WGI) 



26 
 

 

 

 

 

 

 

   

 

 

 

 

Figure S5. Visualization of binding mode of SD-01 (a), SD-02 (b), SD-03 (c), SD-04 (d), and SD-05 (e) by 

superposition on crystallographic bound co-ligand TSN of HDAC8 (PDB ID: 1T64) in its active site 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6a. 
1
H-NMR of compounds SD-01 
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Figure S6b. 
1
H-NMR of compounds SD-02  

 

 

 

 

 

 

  

 

 

 

 

 

Figure S6c. 
1
H-NMR of compounds SD-05 



 IICT-DNPC

HPLC Report

Sample Information
Sample Name : PM-SD-01-2-MG
Date Acquired : 12/24/2018 3:42:41 PM
Tray# : 1
Vial# : 76
Injection Volume : 5
Data File : 241218.2.lcd
Method File : CD HPLC.lcm
Report Format File : LC-MS Data Report.lsr
Comment : Chromatographic Conditions : 

Colum: X-SELECT CSH  (150 X 4.6mm, 5.0u )
Mobile Phase:GRADIENT-M

Processed by : System Administrator
Date Processed : 12/24/2018 4:12:45 PM
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Figure S7.   HPLC purity of compound SD-01
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13-Dec-2018; 17:52:01Sample ID: SCS_PM_01
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Figure S8a. Mass spectra of compound SD-01
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HPLC Report
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Sample Name : PM-SD-02-2-MG
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Data File : 241218.3.lcd
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Figure S7b. HPLC purity of compound SD-02
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Figure S8b. Mass spectra of compound SD-02
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Figure S8c. Mass spectra of compound SD-03
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 IICT-DNPC

HPLC Report

Sample Information
Sample Name : SCS-SD-04-292.739
Date Acquired : 12/28/2018 4:03:51 PM
Tray# : 1
Vial# : 81
Injection Volume : 5
Data File : 281218.2.lcd
Method File : CD HPLC.lcm
Report Format File : LC-MS Data Report.lsr
Comment : Chromatographic Conditions : 

Colum: LUNA C18    (250 X 4.6mm, 5.0u )
Mobile Phase:GRADIENT

Processed by : System Administrator
Date Processed : 12/28/2018 4:33:54 PM
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Figure S7d. HPLC purity of compound SD-04
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Figure S8d. Mass spectra of compound SD-04
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HPLC Report

Sample Information
Sample Name : PM-SD-05-2MG
Date Acquired : 12/24/2018 7:35:41 PM
Tray# : 1
Vial# : 78
Injection Volume : 3
Data File : 241218.4.lcd
Method File : CD HPLC.lcm
Report Format File : LC-MS Data Report.lsr
Comment : Chromatographic Conditions :

Colum:  LUNA C8 (250 X 5.0mm), 4.6 um
Mobile Phase:GRADIENT
Flowrate : 1.0 mL/min

Processed by : System Administrator
Date Processed : 12/24/2018 8:05:43 PM
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Figure S7e. HPLC purity compound SD-05
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Figure S8e. Mass spectra of compound SD-05
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