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Supporting Information

In order to optimize our promising antiproliferative lead compound 2 and explore the binding
modes of the synthesized compounds with Bcr-Abl tyrosine kinase, a molecular docking simulation
study was conducted. The co-crystal structure of imatinib with Bcr-Abl tyrosine kinase was selected as

the docking model (PDB ID code: 1IEP [1]).

The docking study was started by optimization of the used computational protocol to obtain
the most accurate results. For this purpose, we redocked the co-crystallized imatinib into 1IEP [1] ATP
binding site. RMSD (root mean square deviation) cutoff of 2 A is often used as an indicator of the
accurate bound structure prediction [2]. Therefore, the docked results were compared with the crystal
structure of the bound ligand—protein complex. RMSD of the best docked imatinib conformation was
0.3 A that looks almost superimposed on the native crystallized pose. This result proved the high
accuracy and ability of the employed protocol to reproduce the experimental pose (Fig. S1). Moreover,

the obtained binding energy score was quite low being -11.64 kcal/mol.

Fig. S1. Superimposed docked (green sticks) and co-crystalized (red sticks) poses of imatinib showing
reproducibility of experimental result achieved by the applied MOE docking protocol. The key amino
acid residues are shown in brown color and ribbons are in cyan color. The settled hydrogen bonds are

shown as black dotted lines. RMSD is 0.3 A and docking score is -11.64 kcal/mol.
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13C NMR Spectrum of Compound 1
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Mass Spectrum of Compound 1

Formula Predictor Report - CF-1_12.lcd Page 1 of 1
Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-1_12.lcd
Eimt  Val. Min Max Eimt Val Min Max Elmt Val. Min Max Elmt  Val. Min Max Use Adduct
H 1 8 30 o 2 0 3 Cl 1 0 0 | 3 0 0 H
(o] 4 13 26 F 1 0 4 Br 1 0 0
N | 3 3 5 S 2 1 3 Ru 2 0 0
Error Margin (ppm): 10 DBE Range: 0.0-12.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso Rl (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 6.573 Scan# : 987
1.100e6
1.000e6
9.000e5
8.000e5
7.000e5-
800085 209.5056 1
5.000e5+ [ !
4.000e5 418.0077
3.000e5
2.000e5- 210.0084 439.9911
1.000e5- 8 3~r°2°
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 .900.0
Measured region for 418.0077 m/z
418.0077
100.0
50.0+ ’
/ 420.0052
/ 419&106 [\
0 [\ ; / l ; i 1 ; ;
417.5 418.0 418.5 419.0 419.5 420.0 420.5 421.0
C14 H10 N5 O F3 S3 [M+H]+ : Predicted region for 418.0072 m/z
418.0072
100.04
| J:
| f)
I
50.0+ ’ ‘
i
| 419.0095
| 1 9? o 420.0042
] Il fl I
o I\ ; i\ : A , VN
417.5 418.0 418.5 419.0 419.5 420.0 420.5 421.0
Rank Score Formula (M) lon Meas. m/z_ Pred. m/z Df. (mDa) Df. (ppm) Iso  DBE
1 44.88 C14HION5SOF3S3 [M+H]+ 418.0077 418.0072 0.5 1.20 45.10 11.0



IR Spectrum of Compound 2
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13C NMR Spectrum of Compound 2
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Mass Spectrum of Compound 2

Formula Predictor Report - CF-2_13.lcd Page 1 of 1
Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-2_13.lcd
Elmt Val. Min_ Max Elmt  Val. Min Max Elmt Val. Min Max Eimt Val. Min Max Use Adduct
H 1 8 30 o 2 0 3 Cl 1 0 0 | 3 0 0 H
C 4 13 26 F 1 0 4 Br 1 0 0
N 3 3 6 S 2 1 3 Ru 2 0 0
Error Margin (ppm): 10 DBE Range: 0.0-12.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time:6.947 Scan# : 1043
2.400e5-
2.200e5-
2.000e5-
i 462.5926
1.600e5 )
1.400e5 318.p000
1.200e5
1.000e5-
8.000e4-{
6.000e4- 463.9960
4.000e4
2.000e4
L 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 :
Measured region for 462.9926 m/z
‘ 462.9926
100.04
|
|
|
50.01 / l
|
463@960
1 ! \ 464.ﬁ870
i | 1|\ : | ma :
462.5 463.0 463.5 464.0 464.5 465.0 465.5 466.0
C14 H9 N6 O3 F3 S3 [M+H]+ : Predicted region for 462.9923 m/z
1 462.9923
100.04
I
i
50.0- il
|
|
1 63.9945
i | % 4 464.9894
i I i
R M I\
0 L\ T ',\‘ —— L1 T A e |
{ 462.5 463.0 463.5 464.0 464.5 465.0 4655 466.0 |
__Rank Score Formula (M) lon Meas. m/z  Pred. m/z Df. (mDa) Df. (ppm) Iso  DBE
1 76.53 C14 H9 N6 O3 F3 S3 [M+H]+ 462.9926  462.9923 0.3 0.65 76.53 12.0
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IR Spectrum of Compound 3
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H NMR Spectrum of Compound 3
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13C NMR Spectrum of Compound 3
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Mass Spectrum of Compound 3

Formula Predictor Report - CF-3_14.lcd Page 1'of 1
Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-3_14.lcd
Eimt  Val. Min Max Elmt  Val. Min Max Eimt  Val. Min Max Eimt  Val. Min Max Use Adduct
H 1 8 30 o 2 0 3 Cl 1 0 0 | 8 0 0 H
c 4 13 26 F 1 0 3 Br 1 0 0
N 3 3 6 S 2 1 3 Ru 2 0 0
Error Margin (ppm): 10 DBE Range: 0.0 -12.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn iso Rl (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 6.747 Scan#: 1013
1.800e6
1.600e6
1.400e6
1.200e6
1.000e61 252.5253
8.000e5]
6.000e5
3 253.0276 316.0740
=083 504.0445
2.000e57 253.5239)|
1 il 1
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 504.0445 m/z
504.0445
100.07
I
50.04 l
505.0456
" 506.0458
n /'
T ‘/1 \ T ,I ‘ T —— T T
503.5 504.0 504.5 505.0 505.5 506.0 506.5 507.0
C18 H16 N5 O3 F3 $3 [M+H]+ : Predicted region for 504.0440 m/z
504.0440
100.04 |
|
Il
50.0- ’ 1
fl
1 | 505.0465
I [ 506.0416
| \ / ’\ i
ok L ; 1 : ALY — A
i 503.5 504.0 504.5 505.0 505.5 506.0 506.5 507.0 |
Rank Score Formula (M) lon Meas. m/z__ Pred. m/z Df. (mDa) Df. (ppm) Iso  DBE
1 58.47 C18 H16 N5 O3 F3 S3 [M+H]+ 504.0445  504.0440 0.5 0.99 5847 12.0
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IR Spectrum of Compound 4
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H NMR Spectrum of Compound 4
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Mass Spectrum of Compound 4

Formula Predictor Report - CF-4_1.lcd Page 1 of 1
Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-4_1.lcd
Elmt  Val. Min Max Eimt  Val. Min Max Eimt  Val. Min Max Eimt Val. Min Max Use Adduct
H 1 10 30 (¢] 2 1 3 Cl 1 0 [} | 3 0 0 H
c 4 100 26 3 1 3 3 Br 1 0 0
N 3 3 5 S 2 2 3 Ru 2 0 0
Error Margin (ppm): 5 DBE Range: 14.0-20.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 8.307 Scan# : 1247
2.400e5
2.200e5+
2.000e54
1.800e5-
1.600e5-
1.400e5- |
1.200e5- 2345126
1.000e5-
8.000e4—w
6.000e4-
4.000e4+ :
2'00094-4 I l ‘
1000 200.0 300.0 4000 500.0 600.0 700.0 800.0 900.0 '
Measured region for 468.0213 m/z
468.0213
100.0¢
50.01
07 e T T T T T T
467.5 468.0 468.5 469.0 469.5 470.0 470.5 471.0
C18 H12 N5 O F3 S3 [M+H]+ : Predicted region for 468.0229 m/z
468.0229
100.0-
I
50.0- f}
J \
; “ 469.0254
J w. ,ﬁ.‘ 470.0203
i i
o 1\ ‘ AL ; L1 . S
467.5 468.0 468.5 469.0 469.5 470.0 4705 4710
__Rank Score Formula (M) lon Meas. m/z  Pred. m/z Df. (mDa) Df. (ppm) Iso DBE
1 0.00 C18 H12N5 O F3S3 [M+H]+ 468.0213  468.0229 -1.6 -342 000 14.0
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13C NMR Spectrum of Compound 5
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Mass Spectrum of Compound 5

Formula Predictor Report - CF-5_1.lcd Page 1of 1
Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-5_1.lcd
Eimt Val. Min Max Eimt_ Val. Min Max Eimt Val. Min Max Eimt Val Min Max Use Adduct
H 1 10 30 (o] 2 1 3 Cl ol 0 0 | 3 0 0 H
Cc 4 | 10 26 F 1 3 4 Br 1 | 0 0
N 8 3 5 S 2 2 3 Ru 2 | 0 0
Error Margin (ppm): 5 DBE Range: 14.0-20.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope Rl (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 7.267 Scan# : 1091
80000.01
70000.0
60000.04
50000.0§
40000.04 243.6|042
30000.01
20000.0- |244.0115
| 250.9577
10000.04 1 ARBEIE
i .
100.0 200.0 306‘0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 486.0131 m/z
486.0131
100.0n
50.04
0 ; T T T T T T
485.5 486.0 486.5 487.0 487.5 488.0 488.5 489.0
C18 H11 N5 O F4 S3 [M+H]+ : Predicted region for 486.0135 m/z
486.0135
100.0q
50.0- | 1‘
!
il
[ 1 487.0159
1 i A 488.0109
| ]
I i
oL, kL1 s PARY ; /1A : % '
485.5 486.0 486.5 487.0 487.5 488.0 4885 489.0
Rank Score Formula (M) lon Meas. m/iz __ Pred. m/z Df. (mDa) Df. (ppm) Iso  DBE
1 0.00 C18 H11 N5 O F4 S3 [M+H]+ 486.0131 486.0135 -04 -0.82 0.00 14.0
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IR Spectrum of Compound 6
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H NMR Spectrum of Compound 6
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13C NMR Spectrum of Compound 6
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Mass Spectrum of Compound 6

Formula Predictor Report - CF-6_1.lcd Page 1 0of 1

Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-6_1.lcd

__Elmt | Val. Min Max _Elmt Val. Min Max _ Elmt Val. Min Max _ Emt Val. Min_ Max Use Adduct
H [ 1 10 30 [¢) 2 1 3 Cl 1 o 1 | 3 0 0 H
C ‘ 4 10 26 F 1 3 4 Br 1 0 0
N 3 3 8 S 2 2 3 Ru 2 0 0
Error Margin (ppm): 5 DBE Range: 14.0-20.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret. Time :7.813 Scan#: 1173

80000.07
70000.0]
60000.01
50000.0]
40000.0] |
' |
30000.07 | 353 2628
20000.01 2483213167 - LSG“ | 5495733
— 251.4934 l? 405.0539 ’ [
l ‘
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 |
Measured region for 501.9864 m/z
501.9864
100.0;
50.0-
0 A } - . : : :
501.5 502.0 502.5 503.0 503.5 504.0 504.5 505.0
C18 H11 N5 O F3 S3 CI [M+H]+ : Predicted region for 501.9839 m/z
501.9839
100.0;
it
l 503.9811
50.0- gil ;
)
it I
I I
1 il 502.9864 l
| M i i
{ i I i 5049833
\ (i I I
i oL, L . A\ U— Lid : /1A
| 501.5 502.0 5025 5030 503.5 5040 5045 505.0
Rank Score Formula (M) lon | Meas.m/z Pred. m/z Df.(mDa) Df. (ppm) Iso DBE
1 0.00 C18H11N50 F3S3Cl [M+HT+ 501.9864  501.9839 25 498 000 140

27



IR Spectrum of Compound 7
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H NMR Spectrum of Compound 7
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13C NMR Spectrum of Compound 7
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Mass Spectrum of Compound 7

Formula Predictor Report - CF-7_1.Ilcd Page 1of 1

Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-7_1.lcd

Elmt Val. Min Max Elmt  Val. Min Max Elmt Val. Min Max Elmt Val. Min Max Use Adduct
H 1 10 30 [¢] 2 1 1 Cl 1 0 0 | 3 0 0 H
cC | 4| 10 26 F | 1 3 4 B 1| 0 0
N 3 3 5 S | 2 3 3 Ru 2 0 0
Error Margin (ppm): 5 DBE Range: 14.0-20.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret. Time : 9.000 -> 9.000 Scan# : 1351 -> 1351

5.500e5+
5.000e5/
4.50085/
4.000e5/
3.50085-
3.000e5- 241.5196
2.500e5]
2.000e5]
1.50085
1.000e5- 242.0171 482.0366
5.000e4 | il

100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0

Measured region for 482.0366 m/z
482.0366

100.04

50.07

1
484 }4430

0- ; :
4815 482.0 4825 483.0 4835 484.0 4845 485.0

C19 H14 N5 O F3 S3 [M+H]+ : Predicted region for 482.0385 m/z
482.0385

100.0q

50.0q

483.0411

484.0361
A

|
|
\ i
\ T V“ \' T |T
0 483.5 484.0 484.5 485.0

f

‘f

J

, .
4825 483

Rank Score Formula (M) lon Meas. m/z _ Pred. m/z Df.(mDa) Df. (ppm) Iso DBE
1 29.46 C19H14N5OF3S3 [M+H]+ 482.0366 ~ 482.0385 -1.9 -3.94 3180 140
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IR Spectrum of Compound 8
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H NMR Spectrum of Compound 8
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13C NMR Spectrum of Compound 8
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Mass Spectrum of Compound 8

Formula Predictor Report - CF-8_19.lcd Page 1 .0of 1

Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-8_19.lcd

Elmt | Val. Min Max Elmt Val. Min_ Max Elmt  Val. | Min Max Eimt Val. Min Max Use Adduct
H i 1 10 30 ¢} 2 1 3 Cl 1 0 o0 | 3 V) H
c ‘ 4 10 26 F 1 3 3 Br 1 0 0
N | 3 3 5 S 2 2 3 Ru 2 0 0
Error Margin (ppm): 5 DBE Range: 14.0-20.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope Rl (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret. Time: 7.067 Scan# : 1061

[
|
|
|

2.000e5+
1.800e5
1.600e57
1.400e57
1.200e5
1.000e5 |
8.000e44 249.5187
6.000e4 250.0199
4.000e4+ 250.5188
2.000e4 r
1000 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 :
Measured region for 498.0328 m/z e
498.0328
100.07
50.04
0% 7 T T T T T T
497.5 498.0 498.5 499.0 499.5 500.0 500.5 501.0
C19 H14 N5 O2 F3 S3 [M+H]+ : Predicted region for 498.0334 m/z
498.0334
100.0+
50.0- " 1
| ‘\ 499.0360
I il 500.0311
| } I
| } I\
ok AR . L. ; L . £
497.5 498.0 498.5 499.0 499.5 500.0 500.5 501.0
Rank Score Formula (M) lon Meas. miz  Pred. m/z Df. (mDa) Df. (ppm) Iso DBE
1 0.00 C19H14 N5 O2 F3 S3 [M+H]+ 498.0328 498.0334 -0.6 -1.20 0.00 14.0
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IR Spectrum of Compound 9
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H NMR Spectrum of Compound 9
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13C NMR Spectrum of Compound 9
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Mass Spectrum of Compound 9

Formula Predictor Report - CF-9_20.lcd

Page 1of 1
Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-9_20.lcd
Elmt  Val. Min Max Eimt  Val. Min Max Eimt | Val. Min Max Eimt | Val. Min Max Use Adduct
H 1 10 30 o | 2 1 3 C | 1 0 o 1 | 3 0 o0 H
c 4 103 26 F 1 3 3 Br 1 0 0
N 3 3 5 S 2 2 3 Ru 2 0 0
Error Margin (ppm): 5 DBE Range: 14.0 - 20.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso Rl (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 7.507 Scan#: 1127
8.000e5
7.000e5
6.000e5
5.000e5-
4.000e54 256.5277
3.000e57
2.000e5 257.5260 257.0266
1.000e51 512.r494
T T | T l T T l T T T T T
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 512.0494 m/z
512.0494
100.04 ,
50.0
| / 514!(%384
X | |
511.5 512.0 512.5 513.0 513.5 514.0 514.5 515.0
C20 H16 N5 02 F3 S3 [M+H]+ : Predicted region for 512.0491 m/z
512.0491
100.04 ]
|
I
i
i
5
50.01 Il
J’ 513.0517
il 514.0469
I l
0l L : AN ; AR ; A
511.5 512.0 512:5 513.0 513.5 514.0 514.5 515.0
Rank Score Formula (M) lon Meas. m/z  Pred. m/z Df. (mDa) Df. (ppm) Iso  DBE
1 57.05 C20 H16 N5 02 F3 S3 [M+H]+ 512.0494  512.0491 0.3 0.59 57.05 14.0
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IR Spectrum of Compound 10
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'H NMR Spectrum of Compound 10
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13C NMR Spectrum of Compound 10
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Mass Spectrum of Compound 10

Formula Predictor Report - CF-10_1.lcd Page 10of 1

Data File: C:\LabSolutions\Data\Analiz\mdaltintop\CF-10_1.Icd

Elmt Val. Min Max Eimt Val. Min Max _Eimt Val. Min Max _Eimt Val. Min Max Use Adduct
H 1 10 30 (e} 2 1 3 Cl 1 0 0 | 3 0 0 H
(6] 4 10 26 F 1 3 4 Br 1 0 0
N 3 3 6 S 2 3 3 Ru 2 0 0
Error Margin (ppm): 5 DBE Range: 14.0-20.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: no Use MSh Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret. Time : 7.227 -> 7.373 Scan# : 1085 -> 1107

2.000e5+
1.80057
1.600e51
1.40085]
1.200e57
317.9965
1.000e5]
482.0353 513 0056
8.000e4
6.000e4
400004 ] 24610286 483.0335 504.0122
200edy L 5214 |
100.0 200.0 3000  400.0 500.0 600.0 7000 800.0 900.0 '
Measured region for 513.0056 m/z
513.0056
100.01
50.0-
5140009
0 L]\ . / !\ : A , ;
512.5 513.0 513.5 514.0 514.5 515.0 515.5 516.0
C18 H11 N6 O3 F3 S3 [M+H]+ : Predicted region for 513.0080 m/z
513.0080
100.0- |
‘l
i
50.01 i \
|
il 514.0104
il \ 515.0056
n I i
M [\ I\
0~ L] : /] . A ; -~
512.5 513.0 513.5 514.0 514.5 515.0 515.5 516.0
Rank Score Formula (M) lon Meas. m/z  Pred. m/z Df. (mDa) Df. (ppm) Iso  DBE
17 30.19 C18 H11 N6 O3 F3 53 M+HT* 513.0056  513.0080 24 468 3325 150
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