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NMR experiments:
NMR screening:

A detailed description of the NMR screen, using the isolated kinase domain of WT ¢c-MET, has been
previously described.*

Bespoke NMR experiments:

Compound observed NMR experiments (Carr-Purcell-Meiboom-Gill sequence (CPMG) and
WaterLOGSY? experiments were performed to monitor binding effects of both adenosine and 2 to
human WT or D1228V His6-cMet(1038-1348) c-MET protein. To a sample containing adenosine (500
uM) successive additions of WT ¢c-MET protein (7.4 uM) and 2 (100 uM) clearly illustrated that 2
binding attenuates the binding effect observed for adenosine. The samples were prepared in 5 mm NMR
tubes in 25 mM HEPES pH 7.5, 50 mM NaCl, 2 mM MgCl,, 0.02% NaNs, 5% D-0. These experiments
were performed on a Bruker Avance Il 600 MHz spectrometer with a triple resonance inverse
cryoprobe equipped with z-axis gradients.
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Figure S1. NMR studies of fragment hit 2.

Regions of CPMG spectra under identical conditions, with WaterLOGSY spectra of the samples shown
in the insert, containing adenosine (500 M) in blue, after the addition of WT c-MET (7.4 uM) in red
and after the further addition of 2 (100 M) in green. In the CPMG experiments, the addition of WT c-
MET results in significant decrease of the adenosine resonances, indicative of adenosine binding to the

S2



protein. Following the addition of 2 to a pre-equilibrated sample of adenosine and WT c-MET there is
partial recovery of the H2 and H8 adenine resonances which is indicative of 2 having competitive
binding with adenosine. Equivalent changes occur in the WaterLOGSY spectra and the results are
consistent with the CPMG data.
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Crystallography

Experimental details

For crystallization trials, purified recombinant protein samples encompassing residues 1038-1346 of
wild-type or D1228V c-MET were used at a concentration of around 10 mg/ml. A detailed description
of the protein expression and purification methods has been reported previously.™ ** All inhibitor
complex crystal structures reported in this work were obtained by co-crystallization. Inhibitors were
added to c-MET to a final concentration of 1 mM from 100 mM stocks in 100% DMSO. All inhibitor
complexes were screened against 200-400 sparse matrix conditions in order to find suitable
crystallization conditions using the sitting drop method in 96 well plates, with final drop volumes of
around 200 nL. For data collection, crystals were either frozen directly in liquid nitrogen or cryo-
protected before freezing. Diffraction data were collected at the SOLEIL and Diamond Light Source
synchrotrons. Diffraction data were processed using DIALS, xia2, XDS, CCP4 and autoPROC.>®
Structures were solved by molecular replacement using Phaser'® using publicly available search
models.* ™2 Structures were refined using Buster (Global Phasing Ltd.) with geometric restraints for
small molecule ligands generated using Grade (Global Phasing Ltd.) and model building performed in
Coot.* Further details concerning crystallization, data collection and refinement can be found in Table
S1. Coordinates and structure factors have been deposited in the Protein Data Bank with accession
codes provided in Table S1.
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Crystal structures

Figure S2. a) Alignment of crystal structures of wild-type (blue carbons) and D1228V (green carbons)
c-MET bound by compound 2. b) Crystal structure of D1228V ¢-MET in complex with compound 10.
c) Crystal structure of D1228V c-MET bound by compound 16. d) Crystal structure of D1228V ¢c-MET
bound by compound 29. Water 111 from the c-MET-15 complex is shown as an orange sphere. €)
Alignment of the back-pockets of c-MET (white and blue carbons, PDB entry 80UU) and MER (green
carbons, PDB entry 7AAX").
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Table S1. X-ray data collection and refinement statistics for c-MET crystal structures.

c-MET form Wild-type D1228V D1228V
Compound 2 2 10
Crystallization 12% PEG3350, 5% EtOH, 0.2 M | 15% PEG2000 MME, 0.1 MPCTP* | 1.5 M LiCl, 0.1 M Na HEPES
conditions Li;SO4, 0.1 M PCTP* pH 5 pH 6.5 pH 7.5

Data Collection

Space group C2 P212:2 P412:2

Unit cell
a, b, c(A) 123.66, 45.61, 53.76 254.82, 46.20, 81.06 111.64, 111.64, 130.43
o B,y () 90.00, 108.29, 90.00 90.00, 90.00, 90.00 90.00, 90.00, 90.00

Resolution (A)

46.40 — 2.27 (2.33 - 2.27)

254.82 — 2.63 (2.68 — 2.63)

78.98 — 1.95 (1.98 — 1.95)

Rimeas (%) 13.2 (87.1) 22.5 (162.0) 15.5 (234.7)
CCus2 (%) 99.4 (73.9) 99.3(54.2) 99.8 (51.2)
I/c 6.4 (1.6) 6.7 (1.3 9.6 (1.3
Completeness (%) 98.8 (92.6) 100 (99.7) 100 (99.8)
Reflections (total) 44554 188848 760675
Reflections (unique) 13200 29537 60639
Redundancy 3.4 6.4 9.6
Refinement
Resolution (A) 46.40 — 2.27 81.06 — 2.63 28.27-1.95
R / Riree (%) 24.5/29.5 28.06/32.92 27.3/28.7
Overall B-factor (A2) | 47.66 41.58 33.82
R.m.s. deviations

Bond lengths (A) 0.008 0.007 0.008

Bond angles (°) 0.89 0.84 0.90
PDB code 80W3 80WG 80V7

*PCTP = Sodium propionate, sodium cacodylate trihydrate, bis-tris propane.
Table S1 continued.

c-MET form D1228V D1228V D1228V
Compound 15 16 29
Crystallization 30% PEG400, 0.1 M CaCl,, 0.1 M | 12% PEG 8000, 200 mM NH,l, 0.1 | 2 M Na formate, 0.1 M Na
conditions PCTP* pH 4.5 M PCTP* pH 7 acetate pH 4.6

Data Collection

Space group P212121 P2:12121 P2:12121
Unit cell
a b, c(A) 53.77, 56.23, 215.95 53.90, 56.67, 215.81 53.63, 56.74, 214.77
o, B,y 90.00, 90.00, 90.00 90.00, 90.00, 90.00 90.00, 90.00, 90.00
Resolution (A) 215.95—1.78 (1.81 - 1.78) 44,52 - 2.21 (2.26 — 2.21) 71.59 - 1.77 (1.80 — 1.77)
Rimeas (%) 6.4 (48.3) 14.6 (98.3) 10.2 (111.5)
CCur2 (%) 99.9 (91.4) 99.2 (65.3) 99.8(72.9)
I/c 16.1(2.2) 7.4 (1.6) 9.5 (1.4)
Completeness (%) 98.6 (86.2) 98.8 (95.0) 99.9 (97.8)
Reflections (total) 381926 163653 398434
Reflections (unique) 62697 33771 64902
Redundancy 6.1 4.8 6.1
Refinement
Resolution (A) 107.97-1.78 39.08—2.21 54.86 — 1.77
R / Riree (%) 19.12/21.97 225/215 20.21/22.51
Overall B-factor (A?) | 29.69 41.47 33.47
R.m.s. deviations
Bond lengths (A) | 0.009 0.007 0.009
Bond angles (°) 0.91 0.87 0.91
PDB code 80UV 80VZ 80UU

*PCTP = Sodium propionate, sodium cacodylate trihydrate, bis-tris propane.
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DMPK experiments:

Materials

Human liver microsomes (150 donors; Lot QQY and Lot 38289) were purchased from Corning or
BiolVT (Shanghai, China), respectively. Human hepatocytes (10 donors; Lot LYB and Lot IRK) were
purchased from BiolVT. Male Han Wistar Rat hepatocytes and rat plasma were obtained from
BioreclamationlVT. The Rapid Equilibrium Device (RED) were purchased from Gibco by Thermo
Fisher Scientific (Shanghai, China). Male Wistar Han rats were purchased from Vital River. The
experimental work for all in vitro and in vivo assays described below was conducted at the Contract
Research Organization, Pharmaron, China.

Methods

Well established methods for hepatocyte and liver microsome intrinsic clearance, Clint, permeability,
cell efflux ratio and protein binding utilized throughout this work have been described in detail
elsewhere.'® A general overview of these methods is provided below. Specifics around assay conditions
and data analysis for the remaining assays of brain protein binding, in vivo plasma PK and brain
penetration profiling in rat are noted in the text below.

Rat and human hepatocyte Clint

The hepatocyte incubations were prepared in Leibovitz’s L-15 Medium pH 7.4 containing 1 million
hepatocytes/mL and a final compound concentration of 1 uM. Cell viability was determined using a
Cellometer Vision and >80% cell viability was required to proceed with the compound incubation. The
compound/cell solution (250 xL) was incubated for 2 hours at 37 °C and shaken at 900 rpm on an
Eppendorf Thermomixer Comfort plate shaker. Samples (20 uL) were taken at 0.5, 5, 15, 30, 45, 60,
80, 100 and 120 min and quenched with 100 xL of 100% ice cold acetonitrile. Samples were analyzed
by LC-MS/MS.

Human liver microsome Clint

The microsomal incubations were prepared in phosphate buffered solution pH 7.4 containing 1 mg/mL
microsomal protein, 1 mM NADPH and a final compound concentration of 1 M. Following a pre-
incubation with NADPH for 8 min, reactions were initiated through the addition of the test compound
(final volume 250 L) and incubated at 37 °C in a water bath for 30 min. At each timepoint (0.5, 5, 10,
15, 20, 30 min) 20 uL of incubation mixture was quenched with 100 xL of 100% ice cold acetonitrile.
Samples were analyzed by LC-MS/MS.

Determination of CaCo-2 or MDCK-MDR1 permeability and cell efflux ratio

CaCo-2 cells were plated at 6.86x10° cells/mL and were cultured at 14-18 days with culture medium
replaced every other day. MDCK-MDR1 cells were plated at 1.56x10° cells/mL and were cultured for
4-8 days with culture medium replaced every other day. Experiments were performed by adding 10 M
of the test compound in the donor well and measuring the appearance in the receiver well after 2 hours
incubation at 37 °C. The donor well is the apical (A) compartment and the receiver is the basolateral
(B) compartment, when determining the rate of compound transport in the apical to basolateral (A-B)
direction. Similarly, the donor well is the basolateral (B) compartment and the receiver is the apical (A)
compartment, when determining the rate of compound transport in the basolateral to apical (B-A)
direction. Samples were analyzed by LC-MS/MS.

Plasma protein binding in rat

Plasma protein binding was completed using a RED device. Experiments were performed by adding 5
uM of test compound to the donor chamber and phosphate buffered solution pH 7.4 to the receiver
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chamber. The plate was incubated for 18 hours at 37 °C. Compound recovery and stability in plasma
was determined using samples at time T=0 and T=18 h. Samples were analyzed by LC-MS/MS.

Brain protein binding in rat

The in vitro free fraction of compound in rat brain was measured via a brain slice assay as described by
Fridén et al.'” Freshly prepared slices from rat brain were incubated in ECF buffer solution at pH 7.4
spiked with a cassette of compounds for 5 hours at 37° C. The final concentration of each test compound
was 0.1 uM and the total concentration in the cassette did not exceed 1 #M. The concentrations were
measured for the slice and buffer by LC/MS/MS. The unbound volume of distribution and the free
fraction of the test compound was computed as indicated in equations 1 and 2.

In vivo plasma and brain exposure in rat

The plasma pharmacokinetic profile of test compounds was determined via intravenous (IV) and oral
administration (PO) in male Han Wistar rats. The dose level was set at 0.5 mg/kg (dose volume of 1
mL/kg) for intravenous administration, dosed to 2 animals, and 1 mg/kg (dose volume of 4 mL/kg) for
oral administration, dosed to 2 animals. Test compounds were administered as a cassette up to 5 test
compounds, either intravenously via tail vein for 1V dosing or via oral gavage for PO dosing. Plasma
samples were collected via the jugular vein at prespecified time points: pre-dose, 2, 5, 10, 30 min, 1, 2,
4, 8, 24 hours post dose for IV administration and pre-dose, 15, 30 min, 1, 1.5, 2, 3, 4, 8, 24 hours post
dose for PO administration. All samples were analyzed by LC-MS/MS. Pharmacokinetic parameters —
such as clearance (CL), volume of distribution (Vs) and bioavailability — were computed via
noncompartmental analysis using appropriate software such as WinNonlin Phoenix.

The brain to plasma exposure of test compounds was determined in three male Han Wistar rats
following intravenous infusion administration for 4 hours as described by Fridén et al.*® All animals
had free access to food and water. Compounds were administered as a cassette up to 3 test compounds.
The dose level of each test compound was set at 2 umol/kg/h. Rats were dosed via the jugular vein using
a venous catheter and blood was collected by heart puncture. Brain and plasma samples were collected
at the terminal time point of infusion, i.e. 4 hours, and analyzed by LC-MS/MS.

Rats assigned to the study were sourced from Beijing Vital River Laboratory Animal Technology Co.,
Ltd, China. Animals were housed in Polycarbonate animal cage (3 animals per cage during the
acclimation and single animal per cage after jugular vein surgery). Absorbent corncob bedding was
used for the collection and absorption of excreta from animals. Animals were free access to food with
Rodent Diet from Beijing Keaoxieli, irradiated by Cobalt-60. The sterile water was provided ad libitum
via water containers. Animals were housed in a controlled environment (set up to maintain 20-25 °C
and 40-70% relative humidity). A 12-hour light/12-hour dark cycle was maintained except when
interrupted by study-related events. An animal care and use application for this study was submitted to
Pharmaron’s Institutional Animal Care and Use Committee (IACUC) for approval in accordance with
Pharmaron’s IACUC policies and procedures.

Data analysis

The free fraction in rat brain f, »rain Was calculated according to the following equations:

. Cslice—Vo*CECF
w,brain= Zslice_Vo*“ECF_ 1
(1-Vy)*CgcF ©

1

)

f wbrain =
Vu,brain
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Where Cisiice is the amount of drug in the brain slice, Cecr is the drug concentration in extracellular fluid
buffer (ECF) and V, the water adhesion of the brain slice. Vois 0.0931, i.e. on average 9.31% water is
assumed to adhere to the brain slices.

The brain to plasma concentration ratio, K,, was determined based on the following equation:

K _ Chrain _Cnomogenate=0.008* Cpigsma (3)
" Cplasma Cplasma
The brain concentration (Cprain) Was corrected for residual blood by subtracting 0.8% of the plasma
concentration (Cpiasma) from the total brain homogenate, i.e. Chomogenate-

The unbound brain (Cprain,u) to plasma (Cplasma,u) CONcentration ratio, Kpu, has been computed as follows:

K . .
puu= Chrainu —K fUbrain (4)

- Cplasma,u P fuplasma

Where fyprain and fupiasma are the free fractions of test compound in brain and plasma respectively.
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Kinase selectivity data

Compounds 30 and 32 were screened at a concentration of 100 nM against a panel of 140 kinases using
ThermoFisher’s SelectScreen Kinase Profiling Service. Compound 31 was screened at a concentration
of 1 uM against a panel of 144 kinases (additional kinases: MET D1228H, MERTK (cMER) A708S,
AXL R499C, FLT3 ITD). Further details provided in Table S2, Table S3 and Table S4.

Table S2. Kinase selectivity data for 30 at 100 nM

Mean
Inhibition

Kinase Name

MERTK (cMER)

MET (cMet)

TYRO3 (RSE)

AXL

MST1R (RON)
RPS6KB1 (p70S6K)
CAMK1 (CaMK1)
IRAK4

PIK3C2A (PI3K-C2 alpha)
MAPKAPK2

NTRK3 (TRKC)
MAP3K9 (MLK1)

LCK

PRKCQ (PKC theta)
PRKCA (PKC alpha)
PTK6 (Brk)

SRC

DYRK2

IGF1R

INSR

ALK

FES (FPS)

PIK3CG (p110 gamma)
PRKCE (PKC epsilon)
INSRR (IRR)

FRAP1 (MTOR)
CSNK1G1 (CK1 gamma 1)
MAP2K1 (MEK1)
CAMK2B (CaMKIl beta)
PEAK1

CDK2/cyclin A
RPS6KAL (RSK1)
NTRK2 (TRKB)
CDK1l/cyclin B

PAK1

EPHA5

KDR (VEGFR?2)
PRKG1

NTRK1 (TRKA)
CSF1R (FMS)

FLT3

ROS1

PAK7 (KIAA1264)
RAF1 (cRAF) Y340D Y341D
TBK1

MARK1 (MARK)
PDK1

AKT2 (PKB beta)
CLK1

LRRK2

PTK2 (FAK)

CLK2

RET V804L
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ROCK1

TGFBRL (ALK5)

BTK

PIK3C3 (hVPS34)

CDK7/cyclin HHMNAT1

RET

PIM2

PDGFRB (PDGFR beta)

SRPK1

ROCK?2

FGFR1

PLK1

MAP4K1 (HPK1)

ABL2 (Arg)

EEF2K

RET V804M

MAPK14 (p38 alpha) Direct

ZAP70

MARK2

MINK1

FLT1 (VEGFR1)

EPHB1

MAPKAPK5 (PRAK)

PAK2 (PAK65)

FGFR2

SYK

MAPKS (JNK1)

FER

CSNK2A2 (CK2 alpha 2)

AKT1 (PKB alpha)

EPHB4

STK17A (DRAK1)

EGFR (ErbB1)

AMPK A2/B1/G1

FYN

LYNA

PAK4

MAPK1 (ERK2)

NEK2

NUAK1 (ARK5)

AURKB (Aurora B)

KIT

PRKACA (PKA)

FGFR4

AAK1

MYLK (MLCK)

TNIK

CLK3

CLK4

PIK3CD/PIK3R1 (p110 delta/p85 alpha)

STK4 (MST1)

DDR2

CHEKZ1 (CHK1)

JAK1

AURKC (Aurora C)

CDK8l/cyclin C




DNA-PK

CDKO9/cyclin T1

SGK (SGK1)

RPS6KA5 (MSK1)

GSK3A (GSK3 alpha)

MAP4K3 (GLK)

ABL1

IKBKB (IKK beta)

PI4KB (P14K beta)

FGFR3

PIK3CB/PIK3R1 (p110 beta/p85 alpha)
BRAF

MAP3K7/MAP3K7IP1 (TAK1-TAB1)
JAK2

ACVRI1B (ALK4)

ULK2

Table S3. Kinase selectivity data for 32 at 100 nM

Mean

Kinase Name Inhibition

MET (cMet)

MERTK (cMER)
MSTIR (RON)
TYRO3 (RSE)
PIK3CB/PIK3R1 (p110 beta/p85 alpha)
IRAK4

PRKCQ (PKC theta)
AXL

SRC

NTRK3 (TRKC)
MAP2K1 (MEK1)
NEK2

MAPKAPK2

IRAK1

NTRK1 (TRKA)
PIK3C2A (PI3K-C2 alpha)
FRAP1 (mTOR)
RPS6KB1 (p70S6K)
ALK

FES (FPS)

P14KB (PI4K beta)
INSR

EPHA5

CLK4

CDK9/cyclin T1
LCK

IGF1IR

PIK3C3 (hVPS34)
MAPKS (JNK1)
MAP3K9 (MLK1)
RPS6KA1L (RSK1)
CLK2

FGFR4

INSRR (IRR)
CDK7/cyclin HHMNAT1
LYN A

KDR (VEGFR2)
RET

ROCK1

CAMK2B (CaMKII beta)
FLT3

PAK1

TBK1

LRRK2

ABL2 (Arg)
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YES1

GSK3B (GSK3 beta)

DMPK

FGFR1 V561M

CDK2/cyclin E1

EGFR (ErbB1) T790M L858R

BLK

GSG2 (Haspin)

IRAK1

BMX

MKNK2 (MNK2)

ERBB2 (HER2)

PIK3CA/PIK3R1 (p110 alpha/p85 alpha)

JAK3

ERBB4 (HER4)

CAMK1 (CaMK1)

MINK1

PTK6 (Brk)

EPHB4

FGFR1

MARK2

ROS1

PRKACA (PKA)

PEAK1

PAK7 (KIAA1264)

MARK1 (MARK)

AURKB (Aurora B)

PIK3CD/PIK3R1 (p110 delta/p85 alpha)

PDK1

AAK1

GSG2 (Haspin)

PTK2 (FAK)

PIM2

RET V804L

CDK1/cyclin B

PRKCA (PKC alpha)

EEF2K

FGFR2

PAK2 (PAK65)

CLK1

PRKCE (PKC epsilon)

PDGFRB (PDGFR beta)

AMPK A2/B1/G1

MAPK14 (p38 alpha) Direct

AKT2 (PKB beta)

FER

NTRK2 (TRKB)

CDK2/cyclin A

SYK

NUAK1 (ARK5)

SRPK1

CSNK2A2 (CK2 alpha 2)

DMPK

MAPKAPK5 (PRAK)

PLK1

FGFR3

CSNK1G1 (CK1 gamma 1)

RAF1 (cRAF) Y340D Y341D

MKNK2 (MNK?2)

MAP3K7/MAP3K7IP1 (TAK1-TAB1)

EGFR (ErbB1)

FLT1 (VEGFR1)

RPS6KAS (MSK1)




PIK3CG (p110 gamma)

EPHB1

STK4 (MST1)

BTK

TGFBRL (ALK5)

AURKC (Aurora C)

MYLK (MLCK)

FYN

MAPK1 (ERK2)

ROCK2

CSF1R (FMS)

AKT1 (PKB alpha)

DDR2

IKBKB (IKK beta)

CLK3

JAK1

PRKG1

PAK4

GSK3B (GSK3 beta)

GSK3A (GSK3 alpha)

DYRK2

TNIK

BRAF

RET V804M

KIT

Table S4. Kinase selectivity data for 31 at 1 uM

Kinase Name

MET D1228H

MERTK (cMER)

MERTK (cMER) A708S

MET (cMet)

TYRO3 (RSE)

Mean
Inhibition

AXL R499C

MST1R (RON)

AXL

TGFBR1 (ALK5)

CDKO9/cyclin T1

GSG2 (Haspin)

MAP2K1 (MEK1)

ZAP70

PRKACA (PKA)

RAF1 (cRAF) Y340D Y341D

PIK3CG (p110 gamma)

MAPKAPK2

NTRK1 (TRKA)

DNA-PK

IRAK4

NTRK3 (TRKC)

IRAK1

FGFR1 V561M

PDK1

CLK4

MARK1 (MARK)

ALK

MAP4K1 (HPK1)

MKNK2 (MNK2)

PRKCA (PKC alpha)

PLK1

SRC

FGFR3

MAP4K3 (GLK)

STK17A (DRAK1)

MAP3K7/MAP3K7IP1 (TAK1-TAB1)

PIK3C2A (PI3K-C2 alpha)
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ZAP70

STK17A (DRAK1)

SGK (SGK1)

ERBB2 (HER2)

JAK2

MAP4K1 (HPK1)

BMX

CDK8l/cyclin C

MAP4K3 (GLK)

ULK2

CHEKL (CHK1)

JAK3

DNA-PK

ACVR1B (ALK4)

YES1

ABL1

EGFR (ErbB1) T790M L858R

FGFR1 V561M

BLK

PIK3CA/PIK3R1 (p110 alpha/p85 alpha)

CDK2/cyclin E1

ERBB4 (HER4)

RET V804M

PRKG1

RET

PIK3CD/PIK3R1 (p110 delta/p85 alpha)

ULK2

RPS6KAL (RSK1)

INSR

CLK3

FLT3

CDK2/cyclin A

FYN

RPS6KAS5 (MSK1)

MAPK1 (ERK2)

CHEKZ1 (CHK1)

AMPK A2/B1/G1

CDK1/cyclin B

FER

AURKB (Aurora B)

SRPK1

PDGFRB (PDGFR beta)

TBK1

CDKa8/cyclin C

LYNA

CSFIR (FMS)

MAPKAPK5 (PRAK)

MARK2

PTK2 (FAK)

CSNK2A2 (CK2 alpha 2)

CSNK1G1 (CK1 gamma 1)

FES (FPS)

PTK6 (Brk)

MAP3K9 (MLK1)

EPHB1

RET V804L

AAK1

GSK3A (GSK3 alpha)

EEF2K

CAMK2B (CaMKIl beta)

ROCK2

MYLK (MLCK)




EPHAS

EPHB4

PIK3C3 (hVPS34)

FGFR1

PRKCE (PKC epsilon)

ACVR1B (ALK4)

CLK1

AKT1 (PKB alpha)

GSK3B (GSK3 beta)

STK4 (MST1)

PAK1

BLK

NTRK2 (TRKB)

ABL2 (Arg)

TNIK

NUAK1 (ARK5)

IKBKB (IKK beta)

AKT2 (PKB beta)

CLK2

AURKC (Aurora C)

BTK

CDK7/cyclin HHMNAT1

LCK

PIK3CB/PIK3R1 (p110 beta/p85 alpha)

ROS1

PRKCQ (PKC theta)

DMPK

BMX

ERBB4 (HER4)

INSRR (IRR)

FGFR4

SGK (SGK1)

LRRK2

YES1

S13

IGF1R

KDR (VEGFR2)

PIM2

FRAP1 (mMTOR)

EGFR (ErbB1) T790M L858R

RPS6KB1 (p70S6K)

JAK1

ROCK1

BRAF

FLT1 (VEGFR1)

EGFR (ErbB1)

PAK7 (KIAA1264)

DDR2

PI4KB (PI4K beta)

JAK2

MAPKS (JNK1)

MAPK14 (p38 alpha) Direct

ERBB2 (HER2)

NEK2

JAK3

PAK4

FGFR2

KIT

PAK2 (PAK65)

DYRK2

SYK

ABL1

PIK3CA/PIK3R1 (p110 alpha/p85 alpha)

MINK1

CDK2/cyclin E1

PEAK1

FLT3ITD

CAMK1 (CaMK1)




Computational chemistry

Computational details:

All protein structures were prepared before analysis using the Protein Preparation Wizard™ in
Maestro.?’ Disordered side chains and loops missing from the structure files were modelled using
Prime,? ligand tautomers and protonation states were assigned using Epik,?* and protonation states of
the protein and water orientations were determined and optimized at pH 7.0. Hydrogen atoms of ligand,
protein, and water molecules were minimized.

Chain A of the D1228V c¢-MET structure bound by compound 2 was selected for computational
analyses, and in which case the disordered side chain of K1110 was modelled in.

SiteMap®2* calculations were performed by defining binding sites as the amino acids within 6 A of the
ligand of interest. The options of a more restrictive definition of hydrophobicity and calculation of a
fine grid were used.

WaterMap® % calculations involved analyzing simulated explicit-solvent waters in the binding sites
near bound ligands. Water sites within 8 A of the ligand of interest were analyzed. X-ray waters were
included and treated as solvent. Simulation time was 2.0 ns.

Analytical chemistry

High resolution mass spectrometry (HRMS)
Table S5. Gradient Elution Program of the analytical UPLC method

Time Flow Rate Mobile Phase A Mobile Phase B Gradient
(min) (mL/min) (%) (%) Curve
0.00 0.4 90 10 Linear
1.50 0.4 5 95 Linear
2.00 0.4 5 95 Linear
2.30 0.4 90 10 Linear
3.00 0.4 90 10 Linear
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Synthetic chemistry

Reaction schemes for multistep syntheses of compounds

Multistep synthesis of 16

Reaction scheme summary:
>LPh M

HN NH

N
Ph_Ph Ph_Ph
/[) Y—Ph V—Ph o%\/
Ho Br BuzSn N Pd(PPh3), N NBS, PPh, N B Kl, K,CO3

—_— r4>
. . [ 2 [ 2 .
1,4-dioxane, 100 °C HO N THF, RT Br N DMSO, 100 °C

HO. _OH
B

NH
Ph_Ph It P i [ )
Ph N o] N HN N N
N | >
0 N Na;CO3, Pd(PPh3)s A 2 TFART
X [ Y Vo Y
HN N N 1,4-dioxane, water, 100 °C o P H
q ,
OM N N\ 16
N

Multistep synthesis of 17

Reaction scheme summary:

pNAm #L i W Oﬁ)k@ X

B HN” °N” ~Ph
r
H 2BF,” AcOH KOAc, Pd(dppf)Cl,-CH,Cl, Na,COj, Pd(PPh3), 0PN
, N H
N\ MeCN, 85 °C N 1,4-dioxane, 100 °C N,N 1,4-dioxane, water, 100 °C N
F 3 N
\
F
F 17
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Multistep synthesis of 19

NaH SEMCI KOAc, Pd(dppf)Cly-CH,Cl, SEM B
N
THF 0°C > RT MeOH 100 C 1,4-dioxane, 100 °C N

NH,

Reaction scheme summary:

NH,

%\) 0 i o
= -
Na,COs, Pd(PPhj)s SEM o] TFAA, pyridine o = TFA =

o)
N — SEM, - = A
1,4-dioxane, water, 100 °C N CH,Cly, RT N CH,Cly, RT N
N N N
o)
NH, NC NC

Multistep synthesis of 22

Reaction scheme summary:

i By X
HN)KN HN™ °N HN™ N
P NBS, NaOH = Zn(CN)z, Pd(PPh3), =
—_—

o B
H
N
\

(@)
H DMF, rt DMA, 160 °C
\

7 "ZIOo

21 22
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Multistep synthesis of 23

Reaction scheme summary:
0o HOJ\QNj o)
1) FﬁJH ~ PPh3, DEAD 'ﬁjj\i\‘j
0 THF, RT 0P =
Br Br
® o
w - A A

Br HN N =N
2) H KOAc, Pd(dppf)Cl,*CH,Cl, Na,CO3, Pd(PPh3), _ | _ NBS, NaOH
, H [e) E——
N\ 1,4-dioxane, 100 °C N 1,4-dioxane, water, 100 °C H DMF, RT
F N ;
\ N
F \ F
0 i 0
N
s s B
o = ~  Zn(CN),, Pd(PPh3), Ho = Z TFAA, NEt; o Pz =
H _— _— H
N DMA, 180 °C N,N THF, RT N
N \ N
N - F ¥ F
Br o NC
NH,
23
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Multistep synthesis of 26, 27, 24, 25

Reaction scheme summary:

)CJ)\ Br)\©\
K,CO
HN™ “NH F =
=

1
1 HN NJ\©\
) ) _
o DMSO, 60 °C o)\) F
Br Br
35 36
o 0 0
THE a0
(@] (0] W
. o)\/ ;
H KOAc, Pd(dppf)Cl, 0.5-0 Br

Na2003, Pd(PPh3)4

4 H
2) N \ 1,4-dioxane, 100 °C N
F N N

F

37 38

Z ZIOo
Z ZIOo

F
7

0
i X
HNJ\N HN™ N
P NIS, NaOH = £ Zn(CN), PA(PPhs),

1,4-dioxane, water, 100 °C

o

g Jis q1
HN” >N Chiral HN” N HN” N
separation P P
3) = F—— F F
N N
F
2

F —M»

¢)
4) H DMF, RT

N

N\

7 "ZIOo

Chiral separation

Z "ZIo
7 "ZIOo

25
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DMA, 100 °C

o
HNJ\NJ\©\
= F

NC

7 "ZIO
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Multistep synthesis of 28

Reaction scheme summary:

0
o] Yz
J TMS// HNXN
HN™ N AP
NBS, NaOH _ Pd(PPhs),Cly, Cul, NEts g
N
\

DMF, 100 °C N

DMF RT

\é/ ‘ZIo
—
IS

Z "zIo

Br
15

i
P NJ\@
K,COs4 Z

o)

—_— H
MeOH,RT N
N \

W 28
Multistep synthesis of 29 & 30

Reaction scheme summary:

Br ™S O.g0

Br H
8 Iy, Ag2SO, N Pd(PPh3),, Cul, NEt; KOAc, Pd(dppf)Cly*CH,Cl, H
1) , B — NI NI
NQ EtOH, RT E MeCN, 80 °C 1,4-dioxane, 80 °C \
F | // F
37 39 ™™g 40 /l #
\}_P ™S
o. O
B
H
N
) X 0
F
HN” N
// 41 J\@ HNXNJ\Q
o 4
0 TMS XPhos Pd G, K,CO3 H K,CO3 0o
2) HNXN N -  + H
1,4-dioxane, water, 80 °C NQ MeOH, RT N'N
O%\/ F N\
F
Br // //
™S 29
o. O
B
H
N

N, 0
\ )L 0
o HO/\© /) 4 ] " /NJ\© HNANJ\©

(0]
(0]
g s o0 7 HNANJ\Q g PaepoIC PO, oo, o
5 P

OM THF, RT OM toluene, water, 80 °C N MeOH, RT N'N
Br Br F \ .

/ J
35 42 ™S 43 30
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Multistep synthesis of 31 & 32

Reaction scheme summary:

o, .0
B
H
N x
Ny i o N 0
N
= /4 X NN S
N HN™ N
o) Z = =
1 1 TMS XPhos Pd G2, K,CO4 GFNF K,CO4 S
) NN , . H “MeoH. RT N
1,4-dioxane, water, 80 °C N MeOH, RT
Z N N
e \
F
Br F /
/ /3
™S
o, _.O0
B
H
N
) X
F N
HO /) M HN™ N S
1 A
2) HNTONH DIAD PPh3 Ny TMS Pd(dppf)Clp, K3PO, H
O%\% THF, 0°C -» RT 02\) toluene, water, 80 °C NI\
Br / F
T™MS
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HPLC traces for in vivo tested compounds and key compounds:

HPLC trace of 25:
mAU

1.858

PDA Multi 1 254nm.,4nm|

[aa} f
= g ol 2
— - = <
0 e e
T T T | T T T T T T T T ‘ T T T ‘ T T T T ‘ T T
0.0 0.5 1.0 15 20 25
min
Peak Table
PDA Ch1 254nm
Peak# | Ret. Time Height Height% Area Area%
1 1.183 16351 3.799 12273 3.259
2 1.447 3475 0.807 2442 0.648
3 1.751 738 0.171 590 0.157
4 1.812 533 0.124 341 0.091
5 1.858 407664 94.723 358960 95.308
6 1.909 1616 0.376 2024 0.537
Total 430376 100.000 376630 100.000
100 =
] z
50—_
88z = B 2 3 2 8§ 8§ ®& = 2.8 §% %
I‘F' 'E'E‘ | 'ﬁ' ‘lI:T' Iﬁ' 'lI 'T' §I 'E Ié %‘ ;l?\' g' I§'§‘ 'E' I
100 200 300 400 500 600 700 800
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HPLC trace of 27:

mAU
. = PDA Multi 1 254nm,4nm
500
250 ?
4 ;:Cr“
] H
1 .l
O_ Y - J |\ — - S
T T T T | T T T T | T T T T ‘ T T T T | T T T T | T T T T | T T T T | T T T T ‘ T T T T | T T T T
0.0 0.5 1.0 1.5 20 25 3.0 35 4.0 45 50
min
Peak Table
PDA Ch1 254nm
Peak# | Ret. Time Height Height% Area Area%
1 1.748 42968 6.161 67945 6.119
2 1.785 4311 0.618 5904 0.532
3 1.891 650082 93.220 1036551 93.349
Total 697361 100.000 1110400 100.000
100 F
50—_
=) v v E S o :: ﬁ e = oo o = ?" v = =
- 0z 3 8 2z A Z & 4a 237 I
E 3 5 1 5% AT 3 ¢ 28 $E BT S F ¢
100 200 300 400 500 600 700 800

mz
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HPLC trace of 29:

DA QA 11052018 DA QA 11052018
1076437067-21 3. Diode Array |1076437967-21 338 (1.350) Cm (335:344-(323.325+353.355)) 1: Scan ES+
132 Range: 2 896e+1 375.41 1.47e7
317877 Acea) 1001 E
Time Height Area Area%)
100 132011 103298 032
m 76033 613.18 0.19]
26e+1 127 2 9 1217.271 0.38}
24641
22e+1 *
20e+1
1.8e+1
h76.47 749,84
15512 21126 45060 5014561987 | 77166 95502957 56 102073
tiserd O-prrrrprrrrrrrrerriery ../..‘i..!‘....w&ﬁmm
100 | 200 | 300 400 & 500 & 600 700 = 800 & 900 & 1000 ' 1100
2 1sen 1076437967-21 335 (1.340) Cm (335:341-(325:327+350.352)) 2 Scan ES-
de-
0 37341 1.17e6
1.2e+1
1.0e+1
80
255,41
LIS
60
40
74 41
20 7 747568
5% Gfiaeraliess oozt | 718 49164 66760 | (794784128 92330 107680
SRR g i Y Y Y AP 100 | 200 300 = 400 = 500 ' 600 | 700 = 800 = 900 « 1000 ' 1100
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HPLC trace of 30:

mAU
1 = PDA Multi 1 254nm,4ni
500 o
[=]
250+
] [ag] ME wy
ol (=1 Y ol
1 ' Q= =
T T T T ‘ T T T T ‘ T T | T T | T T T | T T T ‘ T T ‘ T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
min
Peak Table
PDA Ch1 254nm
Peak# Ret. Time Height Height% Area Area%
1 0.523 434 0.102 551 0.186
2 0.803 683 0.160 548 0.185
3 0.853 258 0.060 185 0.062
4 0.877 425055 99.563 293978 99.340
5 1.025 490 0.115 668 0.226
Total 426920 100.000 295930 100.000
100
T [
r
i o
50
] s _
I 2 = g = = 8 R 8 =2 9 -4 & 8 2
1 S e ol o~ D i + & =) ) < = =) = = i e
SC-1 =B TS — l =t o o ~ al =N =+ = — o~
L e S e B A "".. .|‘H.‘."“‘”..‘”.‘.‘°. .|“"“m. |°°‘ o
100 200 300 400 500 600 700 800
m/z
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HPLC trace of 31:

1076438315-12

3. Diode Array

i o] 1076438315-12 312 (1.246) Cm (307-319-(267.278+345:354)) 1: Scan ES+
2 yes, SO 376.42 8.60e6
Area  Area%
1666.83 074
22432956 9897
1.7e+1 67241 0.30]
1.6e+1
1.5e+1
2]
1.4de+1
1.3e+1
12e+1
11e41 78.48
7
ol psrir se23 BORY 43933 sepe 7105 850.97967.70.992 42
1 1
2 ot 100 | 200 | 300 | 400 & 500 | 600 700 1000 | 1100
90 1076438315-12 312 (1 248) Cm (307:318-(287.205+337:347)) 2 Scan ES-
1001 37437 3.73e5
80
70
60
50
40 LS
30
20
I 37543
166.72 65 93593 104859
00 ol 2203009 L[ . S046620. MUSIBIIZA K S0 o
LALLM Vit Lt viead Aad v TrreeT rrrroreem Time LAA0AS VARAL RASAS LARME RARAN LA MARAX LARME MASAJ LARSE BASAS prevrTTe V2
040 | 060 080 ' 100 120 250 100 ' 200 | 300 = 400 = 500 = 600 = 700 1000 | 1100
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HPLC trace of 32:

mAU
E 2 PDA Multi 1 254nm,4nm
(=]
1000
500+
4 H F\E yy I~
. e S &
/ I‘H"—‘ LN _l("v]
0 — T T
L | L | L T T ‘ L L | T T 1 | T T T 1T T ‘ L | T T T 1T ‘ L
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75
min
Peak Table
PDA Ch1 254nm
Peakit Ret. Time Height Height% Area Area%
1 1.049 1271280 99.511 915305 99.677
2 1.076 3441 0.269 1238 0.135
3 2.205 892 0.070 557 0.061
4 2.297 1915 0.150 1172 0.128
Total 1277528 100.000 918271 100.000
100 i
1 e
g
4 [ag]
50
] v o uwy
1w =) = ) v i o v oo = ) o T w o vy
g} — & - - > & - — = = 1 o A ! ™~
1 v — el — o =4 =t =} =+ i o =3 ~ g e} —_ ™~
= o I t~ o | | =3 el =3 0a) I | = ] %
I B se b —on |‘°‘ —9 EEa— t“‘ e
100 200 300 400 500 600 700 800
m/z
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NMR spectra for key compounds

NMR spectra of 25:

'H NMR (300 MHz, Methanol-da)
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13C NMR (75 MHz, Methanol-da)
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NMR spectra of 30:
'H NMR (400 MHz, DMSO-ds)
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13C NMR (100 MHz, DMSO-ds)
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NMR spectra of 32:
'H NMR (400 MHz, DMSO-ds)
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13C NMR (100 MHz, DMSO-de)
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