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Figure S1. X-ray crystal structure of intermediate compound 25d (ORTEP drawing with ellipsoids at 

30% probability). CCDC 1589043 contains the supplementary crystallographic data for this paper. The 

data can be obtained free of charge from The Cambridge Crystallographic Data Centre via 

www.ccdc.cam.ac.uk/structures. 

 

 

Table S1 Data collection, structure refinement and Ramachrandran plot results of protein crystallization of CK1δ 

in complex with compound 30a and 30b, respectively. 

 tCK1δ 

with 30a 

tCK1δ 

with 30b 

Data collection   

Space group  P 21 P 21 

Unit cell constants 

a,b,c (Å ) 51.5 105.9 71.7 56.1 72.9 90.0 

α, β, γ (°) 90 108.9 90 90 90.2 90 

Wavelength (Å ) 0.989 1.0 

Resolution (Å ) 67.81  - 1.864 (1.931  - 1.864) 45.01  - 1.83 (1.895  - 1.83) 

No. of observations 194079 (10201) 321401 (30355) 

No. of unique reflections 58776 (4416) 63861 (6374) 

Multiplicity 3.3 (2.3) 5.0 (4.8) 

Completeness (%) 97 (72) 99 (99) 

Rmerge (%) 6.8 (73.3) 8.9 (77.1) 

Rmeas (%) 8.2 (92.0) 8.0 (68.6) 

<I/σ(I)> 11.42 (1.19) 13.12 (2.41) 

CC1/2 (%) 99.7 (41.7) 99.8 (78.5) 

Refinement   

Reflections used in refinement 58768 63821 

Number of Test reflections 1904  1949 

Rwork/Rfree (%) 18.1/20.7 18.7/20.8 

Root-mean-square deviations 

Bond lengths (Å ) 0.003 0.005 

Bond angles (°) 0.54 0.74 

Average B factor (Å 2)   

All macromolecule atoms 34.69 37.21 

Solvent molecules 39.31 38.43 

Other atoms 48.61 47.22 

Ramachandran plot (%)   

Most favored 97.4 97.8 

Additionally allowed 2.6 2.2 

Disallowed 0 0 

PDB entry 6F1W 6F26 

 

 

 

Table S2. Selectivity profile of compound 29d. The inhibitor has been screened at a concentration of 1 µ M over a 

panel of 320 wild-type protein kinases by ProQinase GmbH (Freiburg, Germany) using an activity-based 

radiometric 33PanQinase®  assay. Results are presented as percentage of residual kinase activity relative to 

http://www.ccdc.cam.ac.uk/structures


control. The final DMSO concentration was 1 % in each reaction-mix. Classification of protein kinase families 

refers to Manning et al. (Manning, G.; Whyte, D. B.; Martinez, R.; Hunter, T.; Sudarsanam, S. The Protein Kinase 

Complement of the Human Genome. Science 2002, 298, 1912–1934): AGC = containing PKA, PKG, PKC families; 

CAMK = containing Cdk, MAPK, GSK3, CLK families; STE = homologs of yeast sterile 7, sterile 11, sterile 20 

kinases; TK = tyrosine kinase; TKL = tyrosine kinase-like. 

Kinase name  Kinase family Residual Activity (%) 

ABL1  TK 95 

ABL2 TK 110 

ACK1 TK 96 

ACV-R1 TKL 105 

ACV-R1B TKL 103 

ACV-R2A TKL 125 

ACV-R2B TKL 127 

ACV-RL1 TKL 115 

AKT1 aa106-480 AGC 84 

AKT2 aa107-481 AGC 107 

AKT3 aa106-479 AGC 95 

ALK  (GST-HIS-tag) TK 105 

AMPK-alpha1 aa1-550 CAMK 99 

ARK5 CAMK 100 

ASK1 STE 107 

Aurora-A OTHER 103 

Aurora-B OTHER 96 

Aurora-C OTHER 97 

AXL TK 110 

BLK TK 110 

BMPR1A TKL 96 

BMX TK 96 

B-RAF  TKL 95 

BRK TK 131 

BRSK1 CAMK 104 

BRSK2 CAMK 90 

BTK TK 112 

BUB1B OTHER 90 

CAMK1D CAMK 89 

CAMK2A CAMK 87 

CAMK2B CAMK 102 

CAMK2D CAMK 100 

CAMK2G CAMK 119 

CAMK4 CAMK 102 

CAMKK1 OTHER 89 

CAMKK2 OTHER 97 

CDC42BPA AGC 100 

CDC42BPB AGC 86 

CDC7/DBF4 OTHER 94 

CDK1/CycA2 CMGC 102 

CDK1/CycB1 CMGC 107 

CDK1/CycE1 CMGC 100 



CDK16/CycY CMGC 112 

CDK19/CycC CMGC 84 

CDK2/CycA2 CMGC 102 

CDK2/CycE1 CMGC 93 

CDK3/CycC CMGC 100 

CDK3/CycE1 CMGC 103 

CDK4/CycD1 CMGC 108 

CDK4/CycD3 CMGC 98 

CDK5/p25NCK CMGC 92 

CDK5/p35NCK CMGC 100 

CDK6/CycD1 CMGC 104 

CDK6/CycD3 CMGC 98 

CDK7/CycH/MAT1 CMGC 98 

CDK8/CycC CMGC 106 

CDK9/CycK CMGC 97 

CDK9/CycT1 CMGC 103 

CHK1 CAMK 97 

CHK2 CAMK 97 

CK1-alpha1 CK1 16 

CK1-delta CK1 1 

CK1-epsilon CK1 4 

CK1-gamma1 CK1 88 

CK1-gamma2 CK1 80 

CK1-gamma3 CK1 74 

CK2-alpha1 OTHER 103 

CK2-alpha2 OTHER 111 

CLK1 CMGC 97 

CLK2 CMGC 116 

CLK3 CMGC 92 

CLK4 CMGC 104 

COT STE 89 

CSF1-R TK 108 

CSK TK 115 

DAPK1 CAMK 101 

DAPK2 CAMK 96 

DAPK3 CAMK 90 

DCAMKL2 CAMK 86 

DDR2 TK 95 

DMPK AGC 93 

DNA-PK ATYPICAL 95 

DYRK1A CMGC 120 

DYRK1B CMGC 104 

DYRK2 CMGC 96 

DYRK3 CMGC 106 

DYRK4 CMGC 80 

EEF2K ATYPICAL 99 

EGF-R  TK 108 

EIF2AK2 OTHER 132 

EIF2AK3 OTHER 104 



EPHA1 TK 120 

EPHA2 TK 103 

EPHA3 TK 118 

EPHA4 TK 100 

EPHA5 TK 103 

EPHA6 TK 108 

EPHA7 TK 100 

EPHA8 TK 113 

EPHB1 TK 108 

EPHB2 TK 88 

EPHB3 TK 138 

EPHB4 TK 118 

ERBB2 TK 121 

ERBB4 TK 103 

ERK1 CMGC 102 

ERK2 CMGC 104 

ERK5 CMGC 93 

ERK7 CMGC 102 

FAK aa2-1052 TK 120 

FER TK 98 

FES TK 120 

FGF-R1  TK 138 

FGF-R2 TK 94 

FGF-R3  TK 118 

FGF-R4 TK 125 

FGR TK 107 

FLT3  TK 87 

FRK TK 94 

FYN TK 156 

GRK2 AGC 87 

GRK3 AGC 109 

GRK4 AGC 111 

GRK5 AGC 97 

GRK6 AGC 101 

GRK7 AGC 107 

GSG2 OTHER 91 

GSK3-alpha CMGC 103 

GSK3-beta CMGC 100 

HCK TK 110 

HIPK1 CMGC 98 

HIPK2 CMGC 83 

HIPK3 CMGC 109 

HIPK4 CMGC 91 

HRI OTHER 93 

IGF1-R TK 104 

IKK-alpha OTHER 98 

IKK-beta OTHER 92 

IKK-epsilon OTHER 94 

INS-R TK 101 



INSR-R TK 89 

IRAK1 TKL 91 

IRAK4 (untagged) TKL 89 

ITK TK 114 

JAK1 aa583-1154 wt TK 104 

JAK2 TK 80 

JAK3 TK 81 

JNK1 CMGC 63 

JNK2 CMGC 40 

JNK3 CMGC 15 

KIT  TK 102 

LCK TK 96 

LIMK1 TKL 105 

LIMK2 TKL 98 

LRRK2  TKL 100 

LTK TK 98 

LYN TK 122 

MAP3K1 STE 94 

MAP3K10 STE 120 

MAP3K11 STE 88 

MAP3K7/MAP3K7IP1 STE 95 

MAP3K9 STE 116 

MAP4K2 STE 93 

MAP4K4 STE 83 

MAP4K5 STE 96 

MAPKAPK2 CAMK 96 

MAPKAPK3 CAMK 91 

MAPKAPK5 CAMK 110 

MARK1 CAMK 80 

MARK2 CAMK 97 

MARK3 CAMK 96 

MARK4 CAMK 112 

MATK TK 167 

MEK1  STE 90 

MEK2 STE 108 

MEK5 STE 110 

MEKK2 STE 111 

MEKK3 STE 104 

MELK CAMK 107 

MERTK TK 76 

MET  TK 89 

MINK1 STE 82 

MKK4 STE 109 

MKK6 S207D/T211D** STE 91 

MKK7 STE 95 

MKNK1 CAMK 82 

MKNK2 CAMK 92 

MLK4 TKL 112 

MST1 STE 101 



MST2 STE 85 

MST3 STE 117 

MST4 STE 108 

mTOR ATYPICAL 127 

MUSK TK 97 

MYLK CAMK 106 

MYLK2 CAMK 97 

MYLK3 CAMK 87 

NEK1 OTHER 101 

NEK11 OTHER 100 

NEK2 OTHER 89 

NEK3 OTHER 96 

NEK4 OTHER 108 

NEK6 OTHER 94 

NEK7 OTHER 116 

NEK9 OTHER 91 

NIK STE 98 

NLK CMGC 71 

p38-alpha CMGC 17 

p38-beta CMGC 74 

p38-delta CMGC 99 

p38-gamma CMGC 99 

PAK1 STE 88 

PAK2 STE 107 

PAK3 STE 81 

PAK4 STE 92 

PAK6 STE 83 

PAK7 STE 97 

PASK CAMK 99 

PBK OTHER 89 

PDGFR-alpha  TK 89 

PDGFR-beta TK 91 

PDK1 AGC 93 

PHKG1 CAMK 90 

PHKG2 CAMK 93 

PIM1 CAMK 94 

PIM2 CAMK 84 

PIM3 CAMK 98 

PKA AGC 96 

PKC-alpha AGC 107 

PKC-beta1 AGC 116 

PKC-beta2 AGC 118 

PKC-delta AGC 100 

PKC-epsilon AGC 84 

PKC-eta AGC 113 

PKC-gamma AGC 112 

PKC-iota AGC 88 

PKC-mu AGC 94 

PKC-nu AGC 90 



PKC-theta AGC 101 

PKC-zeta AGC 123 

PKMYT1 OTHER 107 

PLK1 OTHER 98 

PLK3 OTHER 112 

PRK1 AGC 94 

PRK2 AGC 88 

PRKD2 CAMK 110 

PRKG1 AGC 89 

PRKG2 AGC 100 

PRKX AGC 92 

PYK2 TK 116 

RAF1 Y340D/Y341D 

(untagged)** 

TKL 103 

RET  TK 97 

RIPK2 TKL 108 

RIPK5 TKL 99 

ROCK1 AGC 92 

ROCK2 AGC 92 

RON TK 115 

ROS TK 88 

RPS6KA1 AGC 84 

RPS6KA2 AGC 93 

RPS6KA3 AGC 107 

RPS6KA4 AGC 105 

RPS6KA5 AGC 101 

RPS6KA6 AGC 89 

S6K AGC 102 

S6K-beta AGC 96 

SAK OTHER 92 

SGK1 AGC 102 

SGK2 AGC 101 

SGK3 AGC 97 

SIK1 CAMK 92 

SIK2 CAMK 98 

SIK3 CAMK 104 

SLK STE 114 

SNARK CAMK 123 

SNK OTHER 108 

SRC (GST-HIS-tag) TK 125 

SRMS TK 127 

SRPK1 CMGC 105 

SRPK2 CMGC 107 

STK17A CAMK 102 

STK23 CAMK 96 

STK25 STE 98 

STK33 CAMK 84 

STK39 STE 110 

SYK aa1-635 TK 148 



TAOK2 STE 105 

TAOK3 STE 96 

TBK1 OTHER 113 

TEC TK 109 

TGFB-R1 TKL 102 

TGFB-R2 TKL 69 

TIE2  TK 110 

TLK1 AGC 77 

TLK2 AGC 108 

TNK1 TK 104 

TRK-A TK 116 

TRK-B TK 120 

TRK-C TK 105 

TSF1 OTHER 86 

TSK2 CAMK 99 

TSSK1 CAMK 109 

TTBK1 CK1 104 

TTBK2 CK1 101 

TTK OTHER 100 

TXK TK 119 

TYK2 TK 85 

TYRO3 TK 115 

VEGF-R1 TK 119 

VEGF-R2 TK 110 

VEGF-R3 TK 124 

VRK1 CK1 117 

VRK2 CK1 92 

WEE1 OTHER 95 

WNK1 OTHER 90 

WNK2 OTHER 103 

WNK3 OTHER 103 

YES TK 126 

ZAK TKL 116 

ZAP70 TK 116   
0,019 
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Method conditions:  

Column:  Regis, Pirkle Covalent, (S,S) Whelk-01, 10/100 Kromasil FEC 250x4.6 mm 

Guard:  Phenomenex Security Guard CN 4x3 mm 

Mobile Phase:  98:2 v/v n-Hexane/Ethanol 

Flow Rate: 1 mL/min, Detection: UV 210 nm, Column Temp: 20 °C, Injection volume: 10 L 

Sample Solvent: Mobile Phase 
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Max 0.55 mW
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  25:75:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Mobile Phase B:  0.05% Trifluoroacetic acid in Acetonitrile 
Gradient:  T0=100:0, T15=0:100, T25=0:100, T27=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: Initial Mobile Phase 
Detection:  UV at 265 nm 
Column Temp:  20 °C 

Injection volume: 10 L 
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  25:75:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Mobile Phase B:  0.05% Trifluoroacetic acid in Acetonitrile 
Gradient:  T0=100:0, T15=0:100, T25=0:100, T27=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: Initial Mobile Phase 
Detection:  UV at 265 nm 
Column Temp:  20 °C 

Injection volume: 10 L 



 



 



 

 

 

 

 

 

 

 

min0 5 10 15 20

m
A

U
0

2
0

0

5.
78

0

DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  25:75:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Mobile Phase B:  0.05% Trifluoroacetic acid in Acetonitrile 
Gradient:  T0=100:0, T25=0:100, T27=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 30:70 v/v Water/Acetonitrile 
Detection:  UV at 214 nm 
Column Temp:  20 °C 

Injection volume: 10 L 
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  30:70 v/v Water/Acetonitrile 
Mobile Phase B:  Acetonitrile 
Gradient:  T0=100:0, T10=0:100, T25=0:100, T26=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 1:1 v/v Water/Acetonitrile 
Detection:  UV at 210 nm 
Column Temp:  20 °C 

Injection volume: 10 L 
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  75:25:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Mobile Phase B:  25:75:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Gradient:  T0=100:0, T20=0:100, T26=0:100, T27=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 60:40 v/v Water/Acetonitrile 
Detection:  UV at 260 nm 
Column Temp:  20 °C 

Injection volume: 10 L 
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Max 0.13 mW
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Method conditions:  

Column:  Regis, Pirkle Covalent, (S,S) Whelk-01, 10/100 Kromasil FEC 250x4.6 mm 

Guard:  Phenomenex Security Guard CN 4x3 mm 

Mobile Phase:  90:10 v/v n-Hexane/2-Propanol 

Flow Rate: 1 mL/min, Detection: UV 252 nm, Column Temp: 20 °C, Injection volume: 10 L 

Sample Solvent: 80:20 v/v n-Hexane/2-Propanol 
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  30:70 v/v Water/Acetonitrile 
Mobile Phase B:  Acetonitrile 
Gradient:  T0=100:0, T10=0:100, T25=0:100, T26=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 1:1 v/v Water/Acetonitrile  
Detection:  UV at 210 nm 
Column Temp:  20 °C 

Injection volume: 10 L 



Method conditions:  

Column:  Regis, Pirkle Covalent, (S,S) Whelk-01, 10/100 Kromasil FEC 250x4.6 mm 

Guard:  Phenomenex Security Guard CN 4x3 mm 

Mobile Phase:  60:40 v/v n-Hexane/2-Propanol 

Flow Rate: 1 mL/min, Detection: UV 262 nm; Column Temp: 30 °C; Injection volume: 20 L 

Sample Solvent: 50:50 v/v n-Hexane/2-Propanol 
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DAD: Signal A
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Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  75:25:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Mobile Phase B:  25:75:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Gradient:  T0=100:0, T20=0:100, T26=0:100, T27=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 60:40 v/v Water/Acetonitrile  
Detection:  UV at 260 nm 
Column Temp:  20 °C 

Injection volume: 10 L 
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Method conditions:  

Column:  Phenomenex Lux Cellulose-2 5 m 250x4.6 mm 

Guard:  Phenomenex Security Guard Celluose-1 4x3 mm 

Mobile Phase:  100:0.05 v/v Acetonitrile/Trifluoroacetic Acid 

Flow Rate: 1 mL/min, Detection: UV 262 nm; Column Temp: 40 °C; Injection volume: 20 L 

Sample Solvent: 80:10:10 v/v/v n-Hexane/methanol/2-Propanol 
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  30:70 v/v Water/Acetonitrile 
Mobile Phase B:  Acetonitrile 
Gradient:  T0=100:0, T10=0:100, T25=0:100, T26=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 1:1 v/v Water/Acetonitrile 
Detection:  UV at 210 nm 
Column Temp:  20 °C 

Injection volume: 10 L 



 



 



 



 

 

 

 

 

 

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  75:25:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Mobile Phase B:  25:75:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Gradient:  T0=100:0, T20=0:100, T26=0:100, T27=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 60:40 v/v Water/Acetonitrile 
Detection:  UV at 260 nm 
Column Temp:  20 °C 

Injection volume: 10 L 
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  25:75:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Mobile Phase B:  0.05% Trifluoroacetic acid in Acetonitrile 
Gradient:  T0=100:0, T25=0:100, T27=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 30:70 v/v Water/Acetonitrile 
Detection:  UV at 214 nm 
Column Temp:  20 °C 

Injection volume: 10 L 
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  30:70 v/v Water/Acetonitrile 
Mobile Phase B:  Acetonitrile 
Gradient:  T0=100:0, T10=0:100, T25=0:100, T26=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 1:1 v/v Water/Acetonitrile  
Detection:  UV at 210 nm 
Column Temp:  20 °C 

Injection volume: 10 L 
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DAD: Signal A

Method conditions:  

Column:  Phenomenex Luna C18(2) 5 m 250x4.6 mm 
Guard:  Phenomenex Security Guard C18 RP 4x3 mm 
Mobile Phase A:  75:25:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Mobile Phase B:  25:75:0.05 v/v/v Water/Acetonitrile/Trifluoroacetic acid 
Gradient:  T0=100:0, T20=0:100, T26=0:100, T27=100:0, T30=100:0 
Flow Rate:  1 mL/min 
Sample Solvent: 60:40 v/v Water/Acetonitrile  
Detection:  UV at 260 nm 
Column Temp:  20 °C 

Injection volume: 10 L 



 



 



 



 

 



  



 



 



 


