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1H NMR spectra of compound 11a 
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13C NMR spectra of compound 11a 
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1H NMR spectra of compound 11b 
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13C NMR spectra of compound 11b 
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19F NMR spectra of compound 11b 
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1H NMR spectra of compound 11c 
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13C NMR spectra of compound 11c 
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19F NMR spectra of compound 11c 
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1H NMR spectra of compound 11d 
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13C NMR spectra of compound 11d 
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1H NMR spectra of compound 11e 
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13C NMR spectra of compound 11e 
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19F NMR spectra of compound 11e 
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1H NMR spectra of compound 11f 
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13C NMR spectra of compound 11f 

1520253035404550556065707580859095100105110115120125130135140145150155160
f1 (ppm)

22
.3

4

25
.6

3

38
.7

2

41
.9

2

50
.0

3

53
.0

1

57
.8

2
59

.4
3

76
.7

2 
CD

Cl
3

77
.0

3 
CD

Cl
3

77
.3

5 
CD

Cl
3

10
9.

52
10

9.
74

11
5.

19
11

5.
25

11
5.

28
11

6.
80

11
7.

02
12

1.
29

13
3.

01
13

5.
70

13
5.

73
13

5.
79

13
5.

82
13

8.
27

14
4.

81
14

4.
93

14
7.

22
14

7.
35

14
8.

68
14

8.
83

15
1.

14
15

1.
27

15
1.

47
15

1.
73

15
6.

75

N

N N

N

NH

NH

N

N

CH3

CH3

OH

F

F

 
 
19F NMR spectra of compound 11f 
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1H NMR spectra of compound 11g 
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13C NMR spectra of compound 11g 
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1H NMR spectra of compound 11h 
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19F NMR spectra of compound 11h 
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13C NMR spectra of compound 11i 
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1H NMR spectra of compound 13a 
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1H NMR spectra of compound 13b 

 
13C NMR spectra of compound 13b 
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1H NMR spectra of compound 13c 

 
13C NMR spectra of compound 13c 
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Mass spectra of compound 7a 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mass spectra of compound 7b 

 

direct infusion latky VK

m/z
505 506 507 508 509 510 511 512

%

0

100
DIRVK_8621 4 (0.084) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (1:10) TOF MS ES+ 

3.00e6?
505.2632

?
507.2711

?
506.2657

505.3737 506.3695

?
508.2745

507.3854 509.2573 510.2529 511.2565511.8535

direct infusion latky VK

m/z
488 489 490 491 492 493

%

0

100
DIRVK_8617 2 (0.050) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

1.26e6?
487.2732

?
488.2770

487.3949
489.2644

488.3825 490.2357489.3507 491.2304 492.3629 492.8326
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Mass spectra of compound 11a 

 
Mass spectra of compound 11b 

 

direct infusion latky VK

m/z
485 486 487 488 489 490 491 492

%

0

100
DIRVK_8957 3 (0.067) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

4.94e6?
485.2771

?
486.2802

485.7644

?
487.2757

486.3642 488.2639
489.2607 491.2494490.2568 491.8885

direct infusion latky VK

m/z
503 504 505 506 507 508 509 510

%

0

100
DIRVK_8626 2 (0.050) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

1.16e6?
503.2682

?
504.2708

503.3791
505.2516

504.3782 507.2511506.2495 507.8879 508.3874 509.2552
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Mass spectra of compound 11c 

 
Mass spectra of compound 11d 

 

direct infusion latky VK

m/z
521 522 523 524 525 526 527 528

%

0

100
DIRVK_8627 3 (0.067) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

6.44e6?
521.2591

?
522.2618

521.4067

?
523.2598

522.3942 524.2397 525.2291 526.2392 526.7466 527.3238

direct infusion latky VK

m/z
501 502 503 504 505 506 507 508

%

0

100
DIRVK_9279 3 (0.067) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

7.25e6?
501.3082

?
502.3113

501.3912

?
503.2683

502.4117

?
504.2711

?
503.3127

503.7560 505.2528 507.2514506.2423 507.8843
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Mass spectra of compound 11e 

 
Mass spectra of compound 11f 

 

direct infusion latky VK

m/z
519 520 521 522 523 524 525 526

%

0

100
DIRVK_8958 3 (0.067) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

5.41e6?
519.2990

?
520.3021

519.3840

?
521.2586

520.3844

?
522.2612

521.2983

521.3989
523.2451

524.2368 525.2253 525.7646

direct infusion latky VK

m/z
537 538 539 540 541 542 543 544

%

0

100
DIRVK_9268 4 (0.084) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

4.21e6?
537.2902

?
538.2922

537.3757
539.2852

538.4022 543.4077540.2738 541.2584 542.2618
543.9061



24 
 

Mass spectra of compound 11g 

 
Mass spectra of compound 11h 

 

direct infusion latky VK

m/z
515 516 517 518 519 520 521 522

%

0

100
DIRVK_8959 2 (0.050) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

4.96e6?
515.3242

?
516.3273

515.3756

?
519.2995

?
517.3297

517.2697
518.2717 519.2245

?
521.2586?

520.3023

520.2280 520.4081 521.2851

direct infusion latky VK

m/z
533 534 535 536 537 538 539 540

%

0

100
DIRVK_8960 3 (0.067) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

1.82e6?
533.3148

?
537.2907

?
534.3179

533.4194 535.3023
534.7633 536.2585 536.9012

538.2833

537.3718 539.2736 539.8669
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Mass spectra of compound 11i 

 
Mass spectra of compound 13a 

 

direct infusion latky VK

m/z
551 552 553 554 555 556 557 558

%

0

100
DIRVK_8628 2 (0.050) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

2.50e6?
551.3065

?
556.2771

?
552.3088

551.3973
553.2972

552.3927 555.2752554.2728553.3574

?
557.2802

556.3564 557.4192

direct infusion latky VK

m/z
100 150 200 250 300 350 400 450 500

%

0

100
DIRVK_8618 4 (0.084) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (1:9) TOF MS ES+ 

2.08e7?
224.0686

?
170.0206

?
134.0434

119.0784

?
172.0180

?
226.0656

?
231.1588

?
353.2656

?
274.2728 ?

318.2997
275.2738

?
381.2973 ?

461.3139
?

397.2714
?

462.3163

470.2706
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Mass spectra of compound 13b 

 
Mass spectra of compound 13c 

 
 

direct infusion latky VK

m/z
461 462 463 464 465 466 467 468

%

0

100
DIRVK_8619 2 (0.050) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (2:10) TOF MS ES+ 

4.25e6?
461.3139

?
462.3165

461.4088 463.3075
462.3660

467.2519
464.3010 465.2563 466.3044 467.7212

direct infusion latky VK

m/z
469 470 471 472 473 474 475 476

%

0

100
DIRVK_8949 1 (0.034) AM (Cen,3, 70.00, Ar,5000.0,0.00,1.00); Cm (1:9) TOF MS ES+ 

3.53e6?
469.2824

?
470.2855

469.3676
471.2750

470.3603 474.2450472.2706 473.2404 474.7455 475.2951
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Table S1. Binding affinity scores (kcal/mol) of the purine derivatives with RDOCK, XP 

Score and MM-GBSA (∆Gbind and their respective energy contributions) in the Bcr-AblWT. 

Compd. IC50 pIC50 RDOCK XP Score ∆GBind ∆GCoul. ∆GHbond ∆GLipo ∆GPacking ∆GSolv_GB ∆GvdW 

7b 0.220 6.658 -15.66 -8.51 -64.21 -15.29 -1.16 -22.94 -0.79 26.87 -56.66 

7a 0.180 6.745 -14.38 -9.16 -59.92 -40.76 -1.37 -21.14 -1.48 51.6 -59.46 

13c 0.840 6.076 -15.31 -7.74 -50.43 -15.57 -1.69 -19.3 -1.05 26.14 -51.97 

13b 11.050 4.957 -14.22 -7.57 -51.13 -41.41 -1.76 -17.41 -1.07 47.1 -45.27 

13a 3.950 5.403 -13.94 -7.51 -48.57 -8.79 -1.3 -16.44 -0.59 15.37 -47.62 

11i 1.680 5.775 -15.15 -6.91 -55.34 -3.88 -2.29 -29.12 -0.66 19.24 -51.52 

11h 0.670 6.174 -15.39 -7.33 -53.75 -10.36 -1.54 -20.23 -0.75 20.36 -50.32 

11g 0.830 6.081 -13.19 -7.25 -52.36 -9.56 -1.47 -19.50 -0.70 20.50 -49.50 

11f 1.760 5.754 -17.66 -8.57 -66.75 -18.34 -2.44 -24.09 -1.59 31.97 -53.41 

11e 0.130 6.886 -17.33 -8.40 -65.32 -17.65 -2.30 -23.31 -1.47 30.23 -52.14 

11d 1.240 5.907 -16.84 -8.20 -60.11 -16.48 -2.01 -22.32 -1.40 28.06 -51.04 

11c 0.019 7.721 -19.04 -9.11 -74.32 -23.49 -2.7 -20.95 -0.89 24.31 -54.69 

11b 0.014 7.854 -20.69 -9.36 -73.34 -24.39 -2.69 -20.92 -0.89 26.22 -54.71 

11a 0.037 7.432 -17.49 -9.23 -71.06 -26.33 -3.07 -21.6 -1.16 29.25 -57.85 

I 0.090 7.046 -15.19 -8.54 -57.16 -43.55 -1.24 -20.24 -1.23 48.37 -47.55 

II 0.040 7.398 -16.91 -8.83 -60.04 -37.06 -0.83 -21.32 -1.53 45.94 -55.10 

III 0.040 7.398 -16.54 -9.57 -59.74 -39.82 -1.19 -20.50 -1.24 42.57 -49.56 

Purvalanol* ― ― -31.45 -9.60 -69.69 -18.25 -1.90 -18.51 -1.46 15.06 -46.15 
Dasatinib** 0.00014 9.854 ― -13.91 -87.55 -36.72 -2.12 -25.85 0.92 43.96 -58.09 
∆GBind = Binding free energy    
∆GCoul = Coulomb energy    
∆GHbond = Hydrogen bonding correction    
∆GLipo = Lipophilic energy    
∆GPacking = Pi-pi packing correction    
∆GSolv GB = Generalized Born electrostatic solvation energy    
∆GvdW = van der Waals energy    
∆GBind = Binding free energy    
*Docking score calculated with RDOCK, PDB: 6BL8   
**Docking score calculated with PDB 2GQG   
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Figure S1. Co-crystallized ligand, purvalanol, in the Bcr-Abl binding site. Its experimentally 

determined binding mode is shown in blue, while the docking pose of purvalanol from our 

self-docking protocol is shown in green.  
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Figure S2. Correlation plot between biological activity in pIC50 and affinity energies 

achieved with RDOCK, Glide (XP Score) and MM-GBSA of the synthesised compounds. 
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Figure S3. Correlation plot between biological activity in pGI50 values on B8 cells and 

affinity energies achieved with MM-GBSA of the selected compounds. 
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Figure S4. Histograms of flow cytometry of selected compounds on KCL cells and their 

subclones.  
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