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"H-"H NOESY (600 MHz, CD50D)

abundance

1H

ppm

2.0
Losiseerinle

==== PROCESSING PARAMETERS —----—
sexp : 5.0[Hz] : 0.0[s]
trapezoid3 : 0[%] : 80([%] : 100[%]
zerofill : 1

1 fft : 1 : TRUE : TRUE
< CZ'H 5 ppm
-1 machinephase
q 1' 2' 3' [J] phase : 0 : 0 : 5.00666[ppm]
1 [t ]
1 ‘ l sexp : 5.0[Hz] : 0.0[s]
o] u ,‘ LA i trapezoid3 : 0[%] : 80[%] : 100[%]
T zerofill : 2
1KM-condens (600MHz) fft : 1 : TRUE : TRUE
ppm
2 B G v
] . oo Fil = NOESY-3.jdf
Author = delta
] O ° Experiment = noesy_phase.ex2
Sample_id = ft
Solvent = METHANOL-D3
S Creation_time = 15-JUL-2020 15:55:48
N o Revision_time = 15-JUL-2020 19:52:35
Current_time = 15-JUL-2020 19:55:09
'
: Comment = KM-condens (600MHz)
§ . Data_format = 2D REAL REAL
¢ | : Dim_size = 1638, 512
- | i - Dim_title = 1H 1H
] 3 H Dim_units = [ppm] [ppm]
1 ' Dimensions =XY
1 ; r—_f"‘ site = ECA 600
] l Spectrometer = JNM-ECA600
H 1
] : 1
1 " O f i 4 Field_strength = 14.09636928([T] (600[M
[} f ‘ : E X_acq _duration = 0.22740992([s]
< 4 — " X_domain = 1H
- H i X_freq = 600.1723046 [MHz]
3 X_offset = 5.003[ppm]
1 3 X_points = 2048
. X_prescans =4
H X_resolution = 4.39734555[Hz]
1 \ — D = 9.00576369 [kHz]
=) Y s = ev0 Il Lo Y_domain = 1H
w 0 R 3 —'t}jl Y L Y_freq = 600.1723046 [MHz]
: £ | ' Y_offset = 5.003 [ppm]
- Q Y_points = 256
: * 5 Y_prescans =0
1 . Y_resolution = 28.13490349([Hz]
] i o Y_sweep = 7.20253529 [kHz]
& H s Irr_domain = 1H
v Y ; Irr_freq = 600.1723046 [MHZz]
% ' Irr_offset = 5([ppm]
J 1 i Tri_domain = 1H
H ' Tri_freq = 600.1723046[MHz]
] . + : Tri_offset = 5[ppm]
1 ' § : Clipped = FALSE
] : Mod_return =1
< y Scans =12
s . Total_scans = 3072
] ! i X_acq_time = 0.22740992[s]
X_atn = 4.4[aB)
1 o 6%« ’ “ F X_pulse = 6.36[us]
] i s Y_acq _time = 35.54304 [ms]
P ! ol @ ) CS'H Y_p0_correction = 0
™ ' H Y_pl_correction = 180
: 5 ¥ Irr_mode = Off
3 . Tri_mode = Off
‘} . = Dante_presat = FALSE
: : Initial_wait = 1[s]
B ] Mix_time = 0.5[s]
. Recvr_gain = 46
L T T T LA TS S T g T ] e T Relaxation_delay = 1.5[s]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 1.0 2.0/ Repetition_time = 1.72740992([s]
Scramble = 1[ms]
ppm : 1H abundance
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HRMS (ESI-Q-TOF) data for compound 1g

Qualitative Compound Report

MS Zoomed Spectrum

x10 5 [Cpd 1: C13H14N403S: +ESI Scan (0.300-0.317 min, 2 scans) Frag=100.0V KM-A7_4.d Subtract
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0863
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MS Spectrum Peak List
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Counts vs. Mass-to-Charge (m/z)

m/z Calcm/z Diff(ppm) z [Abund [Formula Ion
307.0863 307.0859 1.05 149838|C13 HIS5N4 03 S (M+H)+
308.0893 308.0886 2.17 23738|C13 HIS N4 03 S (M+H)+
308.2138 1455
308.2503 999

308.292 632
308.3751 516
309.0846 309.0845 0.48 8038|C13 HISN4 03 S (M+H)+
309.1713 938
310.0859 310.0862 -0.95 1185|C13 HI5 N4 03 S (M+H)+
345.0593 345.0418 5081 1 1552|C13 H14 KN4 03 S (M+K)+
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Single-Crystal X-ray crystallography data for compound 1g
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Fig S1. ORTEP diagram of compound 1g showing thermal ellipsoid at 50% probability
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19

Crystal structure data for C,;H;(N,0,S (1g), M, =324.36, triclinic, space group P1 (no. 1), a = 5.31660(10) A, b =
7.5604(2) A, ¢ =10.2329(2) A, vV = 362.147(15) A3, Z =1, T = 294.8(2) K, p_y. = 1.487 g cm3, F(000) = 170.0, crystal
dimension 0.227 x 0.1 x 0.049 mm3, x(CuKa) = 2.225 mm?, CuKa radiation (A = 1.54184 A). Of 18922 reflections collected
in the 26 range from 9.19 to 134.13° using an  scan on a SuperNova, Dual, Cu at zero, AtlasS2 diffractometer, 2460 were
unique reflections (R;,, = 0.0230, Ry, = 0.0141). Using Olex2, the structure was solved with the ShelXT structure solution
program using Intrinsic Phasing and refined with the ShelXL refinement package using Least Squares minimization. wR, =
0.0658, R, = 0.0239, GOF = 1.102, and max/min residual electron density 0.13/-0.14 e A -3. Flack x parameter = -0.002 (9).
Further details of the crystal structure investigation(s) may be obtained from the Cambridge Crystallographic Data Centre
(CCDC), 12 Union Road, Cambridge, CB2 1EZ (UK); Tel: (+44)1223-336-408, Fax: (+44)1223-336-033, e-mail:
deposit@ccdc.cam.ac.uk) on quoting the depository no. CCDC 1575257.
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Conformational analysis of the sugar ring in compound 19

vO

vl

v2

v3

v4

vimax

TYPE

-19.0

42.05

-50.83

35.38

-9.11

173.96

51.11

-118.3

-179.12

PUR, C2'-endo

Definition of parameters:

v0-v4 - Dihedral angles

P - Pseudorotation phase angle

PUR - Purine type base (x: S1'-C1'-N3-C3)

y - 03'-C5'-C4'-C3'

Pseudorotational angle P = 174.0°

o
. C5h
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HPLC purity data of 1a

*DAD1T A, S5ig=254,4 Ref=coff (D\Data\9171_KM_2 DiE]-'-IE'I \9171_200421_KM 2020-04-21 09-39-41'\KM-2.D - DADATA9171_KM_200421\9

mAU 3 S
] N
. o
250 7 T
2{][}—3
15[}—3
100 3
§ P~
50 7 & S
] ™ I~
D ] ?Dl Ill .II:T_
T T T T | T T T T | T T T T T T T T | T T T
0 10 15 20 25 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
| EEEEE I |- mmmmee == mmmee | mmee- |
1 8.329 BB 0.0737 6.60799 1.38433 0.4607
2 10.206 BB 0.0726 1404.34875 300.04871 97.9183
3 17.687 BB 0.1839  23.24776 3.57208 1.621@

Totals

1434.20451 305.00512
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HPLC purity data of 1b

*DAD1T A, Sig=254 4 Ref=off (D:\Data\9171_KM_20042119171_200421_KM 2020-04-21 09-39-41\KM-1.D - DADATA\9171_KM_200421\9

mAU &
. o
400 ¢
300—3
znn—f
100~ 5
- S
i =
0 : il : Ly
0 5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %

1 16.726 BV R ©.0736 2195.87183 461.61913 98.9904
2 17.097 BB 0.10819 22.38597 3.53589 1.0096

Totals : 2218.26780 464.55502
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HPLC purity data of 1c

DAD1 A, Sig=254,4 Ref=off (D\Data\917/1\9171_201006_KM 2020-10-08 10-19-28\KM-15.D)

mAU 3 .
400 3 i
350 =
300
250 =
200 3
150 3
100 5 ©
50 8
0 2L
0 5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [MAU] %
——— | | ——— - | ————— - | - | ———————- |
1 9.0c6c BB 0.0708 6.64823 1.46846 0.2508
2 9.44¢ BB 0.0902 2643.77856 438.59253 89,7492

Totals : 2650.42679 441.06099
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HPLC purity data of 1d

DAD1 A, 5ig=254,4 Ref=off (DA\Data\917119177_210503_KM 2021-05-03 10-15-14KM-25.D)

mAU ] P
800 -
600 -
400
200 -

7] (93]

’ <

D i Ia? I_J L_I
I I I I | I I I I | 1 I I I I I I I 1 | I I I I | I I I I
0 ) 10 15 20 25 miry
Peak RetTime Type Width Area Height Area
i [min] [min] [MAU*s ] [MAU] %

———— |- | === | === R R | ——————- |
1 9.491 BV 0.0913 12.72995 2.02748 0.2218
2 11.085 BB 0.0890 5726.36230 967.73749 99.7782
Totals : 5735.09226 969.76497
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HPLC purity data of le

DAD1 A, Sig=254,4 Ref=coff (D:\Data\9171\9171_201007_KM 2020-10-07 10-35-51\KM-10.D)

Ly

15 20 25 min

Peak RetTime Type
T [min]

1 10.378 BV E
2 10.495 VB R

Totals

Width Area Height Area

0.0561 6.35986 1.68225 2.0317
0.0701 306.66940 66.09574 97.9683

313.02926 67.77799

S68



HPLC purity data of 1f

*DAD1T A, Sig=254,4 Ref=off (D\Data\9171 _KIH.-1_2[}'E]421 \9171_200421_KM 2020-04-21 09-39-41'\KM-4_D - DADATAY171_KM_200421\9

mAU s
] N
: ::
400
300
200
. <t 0
100 — ) g I~ ©
: 3 . § =
0 ] 3 ﬁ I IL hil
- T T T
T T T T T T T T | T T T T | T T T I T T
0 10 15 20 25 min
Peak RetTime Type Width Area Height Area
#  [min] [min] [ mAU*s ] [mAU] %
o R |--om]-mme e s R | ---mm |
1 4.493 BB ©.1257 10.35117 1.28913 0.3912
2 8.691 BV 8.0705  15.31487 3.27851 ©.5788
3 8.810 VB ©.0759 51.18538 16.30826 1.9343
4 106.674 BV E ©.0656  15.44302 3.63367 0.5836
5 10.237 VB R 0.6739 2530.55591 527.73736 95.6304
6 17.083 BB 0.1066  23.33294 3.55428 0.8818
Totals : 2646.18329 549.80114
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HPLC purity data of 1g

DAD1 A, 5ig=254,4 Ref=coff (D:\Data\9171\9177_210503_KM 2021-05-03 10-15-14\KM-23.D)

mALU " P
80 -
60
40
20 < >
] © p
0 1 - mIJLI — I‘:I -._Jn\--— —_— —
T T T T | T T T T | T T T T | T T T | T T T | T T T T
0 5 10 15 20 25 miry
Peak RetTime Type Width LArea Height Area
# [min] [min] [MAU* s ] [MAU] %
S e |~ |~ |~ |
1 8.614 BB 0.0699 10.65508 2.39509¢6 2.3159
2 8.892 BB 0.0715 438.71045 05.74940 95.3525
3 12.630 BB 0.1651 10.72762 1.01638 2.3316
Totals : 460.09315 98.16173
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HPLC purity data of 1h

3
P W B n O o~
o o0 o0 o0 o o C

—
=

DAD1 A, Sig=254,4 Ref=off (D\Data\917 119171

9794 |

210912_KM 2021-05-12 10-02-10\KM-37.D)

o

= 11 IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II

Peak RetTime Type

0.0690
0.0692

Totals

A U .
T T 1|5 T T T T 2I:::' T T T T 2|5 T T T T i
Width Area Height Area
[MAU* s ] [MAT ] %

|- e e e | ———mm - | ——————- |
9.794 BB

10.633 BV

364.31149 80.18752 98.9838
3.74005 58.20275e-1 1.0162

368.05154 81.00780
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HPLC purity data of 1i

DAD1 A, Sig=254 4 Ref=off (D:\Data\9171\9171_201008_KM 2020-10-08 10-19-28'\KM-17.D)

mAU @
250 - i
QDD—f
15[}—3
‘I{]D—f
. 21 2
50 - Efﬁ 0
0- - T FT'I
' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' '
0 5 10 15 20 25 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [MAU] %
S R |~ | |~ |
1 11.581 BV E 0.0600 7.97739 2.02500 0.6025
2 11.719 VB R 0.0713 1306.85962 275.95297 98.6961
3 21.518 BB 0.0928 9.28758 1.53137 0.7014

Totals : 1324.12458 275.50934
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HPLC purity data of 1]

DAD1 A, Sig=254,4 Ref=off (D\Data\91 711017 1_201007_KM 2020-10-07 10-35-51"\KM-8.D)

mAU &N
140 %
120
100
80 \
60 -
40 3
20 - &
0 A b L—af T
0 5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
i [min] [min] [MAU* s ] [mAU] %
Sl R | - | - |- |
1 12.834 BB 0.0756 10.97668 2.22396 1.4582
2 13.224 BB 0.0769 741.76349 152.00572 98.5418
Totals 752.74017 154.22968
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HPLC purity data of 1k

DAD1 A, Sig=254,4 Ref=off (D:\Data\9171\8177_210520_KM 2021-05-20 10-31-30"KM-42.D)

mAU g
7 i
5
4

0 5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
i [min] [min] [MAU* s ] [mAU] %
] R |~ |~ | = |
1 11.249 BB 0.0696 28.49407 ©.19632 100.0000

Totals : 28.49407 6.19632
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Table S1. Kinome scan data of compound 1g at 1000 nM?

DiscoveRx Gene Symbol

Entrez Gene Symbol

Compound 1g
(% inhibition)

ABL1(E255K)-phosphorylated ABL1 18.0
ABL1(T315I)-phosphorylated ABL1 65.0
ABL1-nonphosphorylated ABL1 39.0
ABL1-phosphorylated ABL1 35.0
ACVR1B ACVR1B 29.0
ADCK3 CABC1 8.0

AKT1 AKT1 7.0

AKT2 AKT2 4.0

ALK ALK 31.0

AURKA AURKA 22.0
AURKB AURKB 0.0

AXL AXL 7.0

BMPR2 BMPR2 1.0

BRAF BRAF 0.0
BRAF(V600E) BRAF 0.0

BTK BTK 0.0

CDK11 CDK19 72.1

CDK2 CDK2 9.0

CDK3 CDK3 18.0

CDKY7 CDK7 52.3

CDK9 CDKO9 4.0

CHEK1 CHEK1 0.0

CSF1R CSF1R 20.0
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CSNK1D CSNK1D 91.3
CSNK1G2 CSNK1G2 54.0
DCAMKL1 DCLK1 6.0

DYRK1B DYRK1B 83.0

EGFR EGFR 0.0
EGFR(L858R) EGFR 0.0
EPHA2 EPHA2 28.0
ERBB2 ERBB2 15.0
ERBB4 ERBB4 3.0
ERK1 MAPK3 4.0
FAK PTK2 0.0
FGFR2 FGFR2 12.0
FGFR3 FGFR3 10.0
FLT3 FLT3 27.0
GSK3B GSK3B 0.0
IGF1R IGF1R 7.0
IKK-alpha CHUK 10.0
IKK-beta IKBKB 0.0
INSR INSR 5.0
JAK2(JH1domain-catalytic) JAK2 35.0
JAK3(JH1domain-catalytic) JAK3 0.0
JNK1 MAPKS 17.0
JNK2 MAPK9 0.0
JNK3 MAPK10 13.0
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KIT KIT 1.0
KIT(D816V) KIT 22.0
KIT(V559D,T670l) KIT 17.0
LKB1 STK11 2.0
MAP3K4 MAP3K4 29.0
MAPKAPK?2 MAPKAPK?2 0.0
MARK3 MARK3 0.0
MEK1 MAP2K1 74.0
MEK?2 MAP2K?2 69.0
MET MET 4.0
MKNK1 MKNK1 0.0
MKNK?2 MKNK?2 62.0
MLK1 MAP3K9 7.0
p38-alpha MAPK14 11.0
p38-beta MAPK11 3.0
PAK1 PAK1 18.0
PAK2 PAK2 44.0
PAK4 PAK4 50.0
PCTK1 CDK16 0.0
PDGFRA PDGFRA 0.0
PDGFRB PDGFRB 8.0
PDPK1 PDPK1 11.0
PIK3C2B PIK3C2B 1.0
PIK3CA PIK3CA 7.0
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PIK3CG PIK3CG 0.0
PIM1 PIM1 37.0
PIM2 PIM2 3.0
PIM3 PIM3 25.0

PKAC-alpha PRKACA 11.0
PLK1 PLK1 0.0
PLK3 PLK3 0.0
PLK4 PLK4 0.0

PRKCE PRKCE 0.0
RAF1 RAF1 8.0
RET RET 11.0

RIOK?2 RIOK?2 0.0

ROCK2 ROCK2 27.0

RSK2(Kin.Dom.1-N-terminal) RPS6KA3 55.0

SNARK NUAK?2 0.0
SRC SRC 6.0

SRPK3 SRPK3 6.0

TGFBR1 TGFBR1 11.0

TIE2 TEK 6.0

TRKA (NTRK1) NTRK1 95.1
TSSK1B TSSK1B 16.0
TYK2(JH1domain-catalytic) TYK2 70.0
ULK2 ULK2 0.0

VEGFR2 KDR 30.0

ZAPT70 STK32C 0.0

aCompound 1g was screened at 1000 nM against 96 kinases using DiscoveRx Kinome Scan. The results for binding interactions are
reported as % inhibition, where higher values indicate strong affinity.
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Table S2. Kinase inhibition profile of 1a-k against TRKA, CK16, and DYRK1A/1B

Compound no.

1Cs (K) (NM)?

TRKA CK15 DYRKI1A DYRK1B
la 37 (74) 123 (123) 15 (30) 14 (14)
1b 11 (22) 18 918) 166 (332) 117 (117)
1c 474 (948) 77 (77) 112 (224) 86 (86)
1d 157 (314) 27 (27) 357 (714) 288 (288)
le > 10,000 > 10,000 > 10,000 > 10,000
1f > 10,000 910 (910) > 10,000 > 10,000
1g 148 (296) 80 (80) 43 (86) 33 (33)
1h 293 (586) 970 (970) 1,255 (2,510) 1,069 (1,069)
1i 573 (1,146) 430 (430) 2,981 (5,962) 1,343 (1,343)
1] 958 (786) 1,321 (1,321) > 10,000 > 10,000
1k 393 (354) 1,782 (1,782) > 10,000 > 10,000
GNF 5837 177 > 10,000 > 10,000 > 10,000
AZ Dyrk1B 33¢ > 10,000 > 10,000 14 (28) 50 (50)
Harmined > 10,000 > 10,000 66 9132) 85 (85)
LH 846¢ > 10,000 80 > 10,000 > 10,000
TC-S 7004f > 10,000 > 10,000 <10 22 (22)

2 |Cq, values were determined using an 11-point 3-fold serial dilution of each test compound and K;was determined by Cheng-Prusoff equation; b Selective pan-TRK inhibitor; ¢ Selective

Dyrk1B kinase inhibitor; ¢ DYRKZ1A kinase inhibitor; € potent inhibitor of CK13; f Potent and selective DYRK1A/B inhibitor.
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