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Table S1. Kinase Inhibition Profiles of compounds 1 and 2aa 

 

 

 
aSelectivity profiling of 1 and 2a was performed using Nanosyn Kinase Profiling Service. 
Value in each cell represents mean percentage inhibition (from duplicates) of the kinase 
by the drug (1µM). Red: inhibition >90%; yellow: inhibition 40-90%; green: inhibition 
<40%. 

 

  

Kinase 1 2a Kinase 1 2a Kinase 1 2a Kinase 1 2a

ABL1 98 96 EPH.A4 99 95 MAPK3 1 1 PKC.ZETA 2 4
AKT1 (1 0 EPH.A5 100 95 MAPKAPK.2 (1 5 PKN1 (2 6
AKT2 0 (10 EPH.A8 100 97 MAPKAPK.3 13 3 PKN2 3 8
AKT3 2 3 EPH.B1 97 84 MARK1 1 (2 PLK1 1 1
ALK 6 1 EPH.B2 99 97 MARK3 (1 1 PLK3 3 0
AMP.A1B1G1 2 0 EPH.B3 98 86 MARK4 (4 (1 PLK4 74 5
AMP.A2B1G1 3 1 EPH.B4 97 80 MEK1 13 (8 PRAK (1 7
ARG 99 94 ERB.B2 58 0 MEK2 25 6 PRKACA 2 4
ARK5 14 1 ERB.B4 88 4 MELK (3 2 PRKD1 4 3
AURORA.A 90 29 FAK (8 3 MER 6 0 PRKD2 1 2
AURORA.B 82 27 FER 40 12 MET 8 (1 PRKD3 (1 1
AURORA.C 33 (2 FES 21 0 MKNK1 0 2 PRKG1 1 1
AXL 12 2 FGFR1 98 91

MRCK.
ALPHA 0 2 PRKG2 24 9

BLK 95 57 FGFR2 99 96 MRCK.BETA (1 1 PRKX 2 (4
BMX 98 36 FGFR3 52 34 MSK1 (11 5 PTK5 95 18
BRAF 101 92 FGFR4 89 62 MSK2 3 5 PYK2 74 1
BRK 97 86 FGR 99 71 MSSK1 9 0 RET 100 98
BRSK1 (10 0 FLT.1 99 89 MST1 10 4 RIPK2 98 82
BRSK2 (3 0 FLT.3 29 7 MST2 2 2 ROCK1 5 1
BTK 71 5 FLT.4 99 97 MST3 0 3 ROCK2 18 4
CAMK1A 2 1 FMS 99 87 MST4 9 (1 RON 2 1
CAMK1D 7 10 FYN 101 85 MUSK 8 3 ROS 18 5
CAMK2A 3 6 GRK6 (9 3 NDR2 1 (1 RSK1 9 1
CAMK2B 1 5 GRK7 1 5 NDRG1 (3 6 RSK2 0 0
CAMK2D (1 0 GSK.3.ALPHA 5 6 NEK1 (1 (5 RSK3 10 2
CAMK2G 0 2 GSK.3.BETA 19 3 NEK2 (1 0 RSK4 2 0
CAMK4 11 6 HASPIN 5 1 NEK6 0 (5 SGK1 (1 0
CDK1 6 0 HCK 107 81 NEK7 1 (2 SGK2 0 (2
CDK2 3 1 HIPK1 (3 (2 NEK9 2 (1 SGK3 (2 (3CDK2.
CYCLINE 1 (1 HIPK2 0 (1 P38.ALPHA 70 15 SIK 43 7CDK3.
CYCLINE 3 3 HIPK3 0 (1 P38.BETA 23 3 SLK 92 18CDK4.
CYCLIND (1 0 HIPK4 29 9 P38.DELTA 0 2 SNF1LK2 7 10
CDK5 2 3 IGF1R 1 2 P38.GAMMA 1 0 SPHK1 2 4
CDK5.P25 2 2 IKK.ALPHA 26 (3 P70S6K1 5 1 SPHK2 0 20CDK6.
CYCLIND3 8 1 IKK.BETA 22 2 P70S6K2 5 3 SRC 100 80CDK9.
CYCLINT1 5 (2 IKK.EPSILON 17 8 PAK1 0 (1 SRMS 55 20
CHEK1 (1 (1 INSR 12 5 PAK2 1 (2 SRPK1 1 2
CHEK2 3 (4 IRAK1 28 (3 PAK3 2 1 SRPK2 (1 (1
CK1 10 2 IRAK4 2 3 PAK4 0 2 STK16 8 2
CK1.EPSILON 27 8 IRR 2 (3 PAK5 0 (4 STK25 (5 3
CK1.GAMMA1 9 (5 ITK 23 10 PAK6 (1 3 SYK (4 6
CK1.GAMMA2 1 2 JAK1 97 (3

PAR.1B.
ALPHA 0 0 TAK1.TAB1 62 5

CK1.GAMMA3 2 (16 JAK2 77 3 PASK (4 1 TAOK2 17 17
CLK1 2 (1 JAK3 30 10

PDGFR.
ALPHA 100 94 TAOK3 37 33

CLK2 5 (1 JNK1 (9 2
PDGFR.
BETA 100 71 TBK1 6 1

CLK3 (1 6 JNK2 26 8 PDK1 4 5 TEC 40 2
CRAF 118 101 JNK3 (8 5 PERK 29 0 TIE2 96 61
CSK 93 31 KDR 109 98

PHK.
GAMMA1 (3 10 TNIK 71 4

DAPK1 (2 (2 KIT 98 97
PHK.
GAMMA2 (8 4 TNK1 84 19

DAPK3 11 11 LATS1 (4 3
PI3.KINASE.
ALPHA 36 (8 TNK2 13 3

DCAMKL2 0 (1 LATS2 0 (2 PI4.K.BETA 1 (5 TRKA 22 2
DDR2 93 96 LCK 100 85 PIM2 (1 0 TRKB 43 13
DYRK1A 2 2 LOK 97 59 PIM3 0 1 TRKC 59 14
DYRK1B 0 1

LRRK2.
G2019S 36 3 PKACB 2 3 TSSK1 0 (1

DYRK2 11 (3 LTK 4 8 PKC.ALPHA (7 2 TSSK2 (10 1
DYRK3 7 1 LYNA 99 95 PKC.BETA1 (3 2 TTK 33 (3
DYRK4 (1 (7 LYNB 100 94 PKC.BETA2 2 5 TXK 94 5
EGFR 55 3 MAP4K2 67 24 PKC.ETA (5 2 TYK2 31 2
EPH.A1 97 46 MAP4K4 69 3 PKC.GAMMA (1 2 TYRO3 67 2
EPH.A2 100 90 MAP4K5 66 33 PKC.IOTA (3 2 YES 101 88
EPH.A3 98 76 MAPK1 0 2 PKC.THETA 0 (2 ZAP70 3 4
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Figure S1. Percentage inhibition of Abl kinase by compounds 1 and 2a-g at a fixed 
concentration of 30 nM. 
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Table S2. BRAF:2a crystal structure refinement statistics 
 

!! BRAF:2a#

Search!model! 4R5Y!
Space!Group! P21212!
Wavelength!(Å)! 0.97910!
Unit#Cell# #
a! 85.47!
b! 114.53!
c! 55.59!
α! 90!
β! 90!
γ! 90!
Molecules/ASU! 2!
Data#processing# #

Resolution!(Å)! 50.00!–!2.55!
(2.70!–!2.55)!

Total!no.!of!reflections! 117664!
Total!no.!of!unique!
reflections! 18363!

Redundancy! 6.4!(6.6)!
I/σI! 10.52!(0.6)!
Completeness!(%)! 99.7!(99.9)!
Rmeas! 0.15!(3.50)!
CC!(1/2)! (0.557)!
Refinement*#
Rwork/RFree! 25.3/28.3!
No.!Atoms! !
!!!Protein! 3672!
!!!Ligand!(2a)! 70!
!!!Water! 3!
Average#B9factors#
Protein! 101.7!
Ligand!(2a)! 83.8!
Water! 88.8!
RMSD#from#ideal#geometry#
Bond!Lengths!(Å)! 0.002!
Bond!Angles!(°)! 0.546!
Ramachandran#statistics#
Residues!in!favoured!
regions!(%)! 97.7!

Residues!in!allowed!
regions!(%)! 2.3!

Residues!in!disallowed!
regions!(%)! 0!

PDB!ID! !  
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Figure S2. Structural analysis of the BRAF:2a complex.(A) Comparison of the BRAF:2a 
complex structure with an off-state (monomer) and an on-state (dimer) of BRAF (PDB 
4WO5 and PDB 4H58, respectively). (B) The asymmetric unit of the BRAF:2a complex 
forms a side-to-side dimer reflective of the kinase active state.  
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Figure S3. Effects of 1 and compound 2f on downstream signaling of Bcr-AblWT in 
Ba/F3 cells. Ba/F3cells expressing Bcr-AblWT were cultured at a density of 8×105 
cells/mL and treated for 3 h at indicated concentrations of 1 and 2f. The cell lysates were 
resolved by PAGE, transferred to nitrocellulose membrane, and sequentially probed with 
antibodies for Abl, pY412-Abl, and β-actin. 
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Table S3. Solubility of Compound 1 
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Table S4. Solubility of compound 2a 

 

 

 

 

 



 S10 

Table S5. Permeability of compound 1 and 2a 
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1HNMR Compound 4a 
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1HNMR Compound 4b 
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1HNMR Compound 5a 
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1HNMR Compound 6a 

 

 

 

 

 

 

 

 

 

 



 S15 

1HNMR Compound 6b 
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1HNMR Compound 6c 
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1HNMR Compound 6d 
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1HNMR Compound 6e 
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1HNMR Compound 6f 
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1HNMR Compound 2a 
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1HNMR Compound 2b 
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1HNMR Compound 2c 

 

 

 

 

 

 

 

 



 S23 

1HNMR Compound 2d 

 

 

 

 

 

 

 

 



 S24 

1HNMR Compound 2e 
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1HNMR Compound 2f 
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1HNMR Compound 7 
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1HNMR Compound 9 
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1HNMR Compound 5b 
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1HNMR Compound 10 
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1HNMR Compound 2g 
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13CNMR Compound 2a 
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13CNMR Compound 2b 
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13CNMR Compound 2c 
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13CNMR Compound 2d 
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13CNMR Compound 2e 
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13CNMR Compound 2f 
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13CNMR Compound 2g 
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Purity by HPLC compound 2a 
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Purity by HPLC compound 2b 
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Purity by HPLC compound 2c 
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Purity by HPLC compound 2d 

 
  



 S42 

Purity by HPLC compound 2e 
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Purity by HPLC compound 2f 
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Purity by HPLC compound 2g 

 


