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kA 7] Lo} A = AAK L, ABL1(E255K)-phosphorylated.
ABLI1(F317])-nonphosphorylated, ABL1(F3171)-phosphorylated,
ABLI1(F317L)-nonphosphorylated, ABL1(F317L)-phosphorylated,
ABL1(H396P)-nonphosphorylated, ABL1(H396P)-phosphorylated,
ABL1(M351T)-phosphorylated, ABL1(Q252H)-nonphosphorylated,
ABL1(Q252H)-phosphorylated, ABL1(T315I)-nonphosphorylated,
ABLI1(T315I)-phosphorylated, ABL1(Y253F)-phosphorylated,
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ABL1-nonphosphorylated, ABL1-phosphorylated, ABL2, ACVR1, ACVRI1B,
ACVR2A, ACVR2B, ACVRLI, ADCK3, ADCK4, AKT1, AKT2, AKT3, ALK,
ALK(C1156Y), ALK(L1196M), AMPK-alphal, AMPK-alpha2, ANKK1, ARKS,
ASK1, ASK2, AURKA, AURKB, AURKC, AXL, BIKE, BLK, BMPR1A, MPR1B,
BMPR2, BMX, BRAF, BRAF(V600E), BRK, BRSK1, BRSK2, BTK, BUBI,
CAMKI1, CAMKI1B, CAMKI1D, CAMKI1G, CAMK2A, CAMK2B, CAMK2D,
CAMK2G, CAMK4, CAMKK1, CAMKK?2, CASK, CDC2LI1, CDC2L2, CDC2LS5,
CDKI11, CDK2, CDK3, CDK4, CDK4-cyclinD1, CDK4-cyclinD3, CDKS, CDK7,
CDKS&, CDK9, CDKLI1, CDKL2, CDKL3, CDKLS5, CHEK1, CHEK2, CIT, CLK1,
CLK2, CLK3, CLK4, CSFIR, CSF1R-autoinhibited, CSK, CSNK1A1, CSNKI1AI1L,
CSNKID, CSNKI1E, CSNK1G1, CSNK1G2, CSNK1G3, CSNK2A1, CSNK2A?2,
CTK, DAPK1, DAPK2, DAPK3, DCAMKLI1, DCAMKL2, DCAMKLS3, DDRI1,
DDR2, DLK, DMPK, DMPK2, DRAK1, DRAK2, DYRKI1A, DYRKI1B, DYRK2,
EGFR, EGFR(E746-A750del), EGFR(G719C), EGFR(G719S), EGFR(L747-E749del,
A750P), EGFR(L747-S752del, P753S), EGFR(L747-T751del, Sins), EGFR(L858R),
EGFR(L858R, T790M), EGFR(L861Q), EGFR(S752-1759del), EGFR(T790M),
EIF2AK1, EPHAIL, EPHA2, EPHA3, EPHA4, EPHAS, EPHA6, EPHA7, EPHAS,
EPHBI1, EPHB2, EPHB3, EPHB4, EPHB6, ERBB2, ERBB3, ERBB4, ERK1, ERK2,
ERK3, ERK4, ERKS, ERKS, ERN1, FAK, FER, FES, FGFR1, FGFR2, FGFR3,
FGFR3(G697C), FGFR4, FGR, FLT1, FLT3, FLT3(D835H), FLT3(D835V),
FLT3(D835Y), FLT3(ITD), FLT3(ITD, D835V), FLT3(ITD, F691L), FLT3(K663Q),
FLT3(N841I), FLT3(R834Q), FLT3-autoinhibited, FLT4, FRK, FYN, GAK,
GCN2(Kin. Dom. 2, S808G), GRK1, GRK2, GRK3, GRK4, GRK7, GSK3A, GSK3B,
HASPIN, HCK, HIPK1, HIPK2, HIPK3, HIPK4, HPK1, HUNK, ICK, IGFIR,
IKK-alpha, IKK-beta, IKK-epsilon, INSR, INSRR, IRAK1, IRAK3, IRAK4, ITK,
JAK1(JH1domain-catalytic), JAK1(JH2domain-pseudokinase),
JAK2(JH1domain-catalytic), JAK3(JH1domain-catalytic), JNK1, JNK2, JNK3, KIT,
KIT(A829P), KIT(D816H), KIT(D816V), KIT(L576P), KIT(V559D), KIT(V559D,
T670I), KIT(V559D, V654A), KIT-autoinhibited, LATS1, LATS2, LCK, LIMKI,
LIMK2, LKBI1, LOK, LRRK2, LRRK2(G2019S), LTK, LYN, LZK, MAK, MAP3K1,
MAP3K15, MAP3K2, MAP3K3, MAP3K4, MAP4K2, MAP4K3, MAP4K4,
MAP4KS, MAPKAPK2, MAPKAPKS, MARK1, MARK2, MARK3, MARK4,
MASTI1, MEK1, MEK2, MEK3, MEK4, MEKS, MEK6, MELK, MERTK, MET,
MET(M1250T), MET(Y1235D), MINK, MKK7, MKNK1, MKNK2, MLCK, MLK1,
MLK2, MLK3, MRCKA, MRCKB, MST1, MSTIR, MST2, MST3, MST4, MTOR,
MUSK, MYLK, MYLK2, MYLK4, MYO3A, MYO3B, NDR1, NDR2, NEK1,
NEKI10, NEK11, NEK2, NEK3, NEK4, NEKS5, NEK6, NEK7, NEK9, NIK, NIM1,
NLK, OSRI1, p38-alpha, p38-beta, p38-delta, p38-gamma, PAK1, PAK2, PAK3,
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[84]

PAK4, PAK6, PAK7, PCTK1, PCTK2, PCTK3, PDGFRA, PDGFRB, PDPKI1,
PFCDPKI(P. falciparum), PFPKS(P. falciparum), PFTAIRE2, PFTK1, PHKGI,
PHKG2, PIK3C2B, PIK3C2G, PIK3CA, PIK3CA(C420R), PIK3CA(E542K),
PIK3CA(E545A), PIK3CA(E545K), PIK3CA(H1047L), PIK3CA(H1047Y),
PIK3CA(800L), PIK3CA(M10431), PIK3CA(Q546K), PIK3CB, PIK3CD, PIK3CG,
PIK4CB, PIKFYVE, PIM1, PIM2, PIM3, PIPSK1A, PIP5K1C, PIP5K2B, PIP5K2C,
PKAC-alpha, PKAC-beta, PKMYTI1, PKN1, PKN2, PKNB(M. tuberculosis), PLK1,
PLK?2, PLK3, PLK4, PRKCD, PRKCE, PRKCH, PRKCI, PRKCQ, PRKD1, PRKD2,
PRKD3, PRKG1, PRKG2, PRKR, PRKX, PRP4, PYK2, QSK, RAF1, RET,
RET(M918T), RET(V804L), RET(V804M), RIOK1, RIOK?2, RIOK3, RIPK1, RIPK?2,
RIPK4, RIPKS, ROCK1, ROCK2, ROS1, RPS6KA4(Kin. Dom. 1-N-terminal),
RPS6KA4(Kin. Dom. 2-C-terminal), RPS6KAS5(Kin. Dom. 1-N-terminal),
RPS6KAS(Kin. Dom. 2-C-terminal), RSK1(Kin. Dom. 1, N-terminal), RSK1(Kin.
Dom. 2-C-terminal), RSK2(Kin. Dom. 1-N-terminal), RSK2(Kin. Dom. 2-C-terminal),
RSK3(Kin. Dom. 1-N-terminal), RSK3(Kin. Dom. 2-C-terminal), RSK4(Kin. Dom.
I-N-terminal), RSK4(Kin. Dom. 2-C-terminal), S6K1, SBK1, SGK, SgK110, SGK2,
SGK3, SIK, SIK2, SLK, SNARK, SNRK, SRC, SRMS, SRPK1, SRPK2, SRPK3,
STK16, STK33, STK35, STK36, STK39, SYK, TAKI, TAOKI1, TAOK2, TAOK3,
TBKI1, TEC, TESK1, TGFBRI1, TGFBR2, TIEI, TIE2, TLK1, TLK2, TNIK, TNKI,
TNK2, TNNI3K, TRKA, TRKB, TRKC, TRPM6, TSSK1B, TSSK3, TTK, TXK,
TYK2(JH1domain-catalytic), TYK2(JH2domain-pseudokinase), TYRO3, ULKI,
ULK2, ULK3, VEGFR2, VPS34, VRK2, WEEI1, WEE2, WNKI1, WNK2, WNK3,
WNK4, YANK1, YANK?2, YANK3, YES, YSK1, YSK4, ZAK % ZAP70°. &
o] Folxl i O BIFE AE Y= 1 ol 5= T

S, AV el glvtol Al I A3 oh Bl H AR H
FE AR E = 1F ol ¢ AT AT H A
gy, A, AR AR vk A gl
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[85] 7] 83&E -2 ABL1(F317L)-phosphorylated, ABL1(H396P)-nonphosphorylated,
ABL1(Q252H)-nonphosphorylated, ALK, ALK(C1156Y), ALK(L1196M), ASK1,
BRSK1, BUBI, CAMKI1B, CAMK2A, CAMKK2, CHEK?2, CLK1, CLK2, CLK4,
CSF1R-autoinhibited, CSNK1A1, CSNKIAIL, CSNK1D, CSNKI1E, CSNK1G3,
DAPKI1, DAPK2, DAPK3, DRAKI1, DRAK2, DYRKI1A, DYRKI1B, DYRK2,
EPHA7, EPHAS, FAK, FER, FLT3(D835V), FLT3(ITD, F691L), GAK, GCN2(Kin.
Dom. 2, S808G), HIPK2, HIPK3, HIPK4, HUNK, ICK, INSR, INSRR, JNK1, JNK2,
JNK3, KIT, KIT(L576P), KIT(V559D), KIT-autoinhibited, LRRK2,
LRRK2(G2019S), LTK, LYN, MAP3K15, MAP3K2, MAPKAPK2, MAPKAPKS,
MEK3, MEK4, MEKS5, MEK6, MKK7, MKNK2, MYLK, MYLK2, NIK, NIMI,
OSRI1, p38-alpha, PHKG1, PHKG?2, PIK3C2B, PIK4CB, PIKFYVE, PIP5K1C,
PIP5K2C, PLK1, PLK4, PRKCD, PRKD1, PRKD2, PRKD3, PYK2, RIPK4, RIPKS,
RPS6KA4(Kin. Dom. 2-C-terminal), RPS6KAS5(Kin. Dom. 1-N-terminal),
RPS6KAS(Kin. Dom. 2-C-terminal), RSK3(Kin. Dom. 2-C-terminal), STK33, STK35,
STK39, SYK, TEC, TNK2, TSSK1B, TTK, TXK, YES, YSK4 2 ZAP70=
o] o] A= o RIE MBI 15 o) o] 7| Lol Aol ) o AT S
LERd = ST

[86] Bk o] 3152 12 FAIE = 822 LRRK2, LRRK2(G2019S), DYRKIA,
CLK1 7]vobA| thate] -3 A &d & dep 22 (el 1 3%), LRRK2,
LRRK2(G2019S), DYRKI1A, CLK1 7| }olA| ¢ A E A 3he] 218 Ei= kg
ofotd A &2 &t AHEE 5 A

[87] g Eoahg o 31eh 18 F A = 319HE > ABL1(F317L)-phosphorylated,
ABL1(H396P)-nonphosphorylated, ABL1(Q252H)-nonphosphorylated, ALK,
ALK(C1156Y), ALK(L1196M), ASK1, BRSK1, BUB1, CAMKI1B, CAMK2A,
CAMKK?2, CHEK2, CLK1, CLK2, CLK4, CSF1R-autoinhibited, CSNK1A1,
CSNKIAI1L, CSNKI1D, CSNKI1E, CSNK1G3, DAPK1, DAPK2, DAPK3, DRAKI,
DRAK2, DYRKI1A, DYRKI1B, DYRK?2, EPHA7, EPHAS, FAK, FER, FLT3(D835V),
FLT3(ITD, F691L), GAK, GCN2(Kin. Dom. 2, S808G), HIPK2, HIPK3, HIPK4,
HUNK, ICK, INSR, INSRR, JNK1, JNK2, JNK3, KIT, KIT(L576P), KIT(V559D),
KIT-autoinhibited, LRRK2, LRRK2(G2019S), LTK, LYN, MAP3K15, MAP3K2,
MAPKAPK2, MAPKAPKS, MEK3, MEK4, MEKS5, MEK6, MKK7, MKNK2,
MYLK, MYLK2, NIK, NIM1, OSR1, p38-alpha, PHKG1, PHKG2, PIK3C2B,
PIK4CB, PIKFYVE, PIP5K1C, PIP5K2C, PLK1, PLK4, PRKCD, PRKDI1, PRKD?2,
PRKD3, PYK2, RIPK4, RIPKS, RPS6KA4(Kin. Dom. 2-C-terminal), RPS6KAS5(Kin.
Dom. 1-N-terminal), RPS6KAS5(Kin. Dom. 2-C-terminal), RSK3(Kin. Dom.
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[88]

[89]

[90]

[91]

[92]

[93]

2-C-terminal), STK33, STK35, STK39, SYK, TEC, TNK2, TSSK1B, TTK, TXK,
YES, YSK4, ZAP70 7| vfol A o] thato] Z2=d Wit8 359 R} 22 ghs

LER o] (A gl o 2 F3), A7 UEE a4l tiste] oA 248 e g,
7] 1 volA #E A3he] X85 EiE oWg ot 2 EE F85H A8 E
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fe
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HOE

of ul= 3}sk2] 18 FA|H= 33EL
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[125] 5. Prep-HPLC A Al =4
[126] 71714 Gilson GX-281, 321 pump, UV/VIS-155
[127] A2 Luna® 10 vM C18 (2) 100 AA, 250x21.2 mm
[128] o] &4 oA EYEE/0.1% TFA H20
[129] F<: : 15mL/min
[130] UV detector: 254nm
[131] 6. 'H NMR
[132] 71714 Brucler Avance (400 MHz)
[133] <AA ) 1> 4-(@- o ER2ZE2HS5-(EYZF 2 E)-TH- I EZ[2,
3-d1¥ e d-2-)ob | 1) 3-W| S A H ) (EEY o) &2 9] Al X
[134]
CI\r/N N'SEM CIYN N’SEM C'\r/Nl N,SEM
Nﬁl/g P Nﬁji/e w2 "fv\/{
a ! & R Fs
o NH»
(}\(@/\f N~ N'SEM NN H
: OYQOT%% e O‘Wl/(:["\ffig
e 4 0 | CF; Is) | CFs
[135] o 1: 2,
4-HERES(EYEFLEMED-7-(Q-(EHE AR 5 AW E)-TH- 3] F 2]
2,3-d|¥] v o] A%
[136] Cul (0.25 B %), KF (3.0 @ %), 1, 10-phenanthroline (0.25 3 %)-S DMSO (0.25
M)ol| =21 - /-2l A trimethyl borate (3.0 &%), 2,

4 ERES5(EYEFo2vE)7-(2-(EdvE A >)d EAN) E)-TH-9) & 2|
2,3-d]1¥ &7 = (1.0 D1ri3/15) trimethyl(trifluoromethyl)silane (3 B )& % 718} a1,
LEE60°CE 9 F, 1241 F<F i HPO}@‘E} OREGEN deES 22 7,
EtOAcE f7]&8< %—% 3L TH(x3). Fotzl §-7]15 L brine . & W o] & 5, Na,SO

S ol 3 B A AS L 1 ukS % S MPLC (EtOAc:Hex)E % 3
AAE AL md A A o] BA 3592 5 AT (8 30%)

[137] A 2
2-FRFZ 4 AP FREZ R S5(EYZE Q2 E)7((E G E A o) EA])
H E€)-7H-9] & 22, 3-d] ¥ 2 H| o] Az

[138] 2,

22

4] FR2S5(EEF LR EY)T-(2(E DA ol H A E)-TH- 9 B =2

2,3-d1¥ v (3.0 FH)S 1, 4-dioxane (0.15 M)oll =<1 3 K;PO, (1.0 B3), Ag
,0 (1.0 B5), Pd(dppHCL (0.1 G E M 718tar, Aishol A 18 5t 2S5
Aglste] 7t ~E AASATE L REGES nfo| AR o] HE o]-&3te] 130°
Coll Al 1 A3 &9 HE-S AT T, HE-g- 23158 Alglo] ER o] 33} 51, EtOAc}
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[139]

[140]

[141]

[142]

[143]

MeOH=E A AT} Aozl of Tl &
AASERA L A A o] 24 5}ek =
A 3
(4-(4-AlolERZ 2 5 (B EF Q2 E)-7-((2- (Eavﬂ 2l 2 ol Z A E)-
TH-3) F 22, 3-d]¥] 2] 1] ©1-2-)obH| o)y H] F A 7 ) (2 ﬂﬂ g0l Az
A7 @A 20 A A 23 3R (1.0 G,
(-0} -3- v FA] ) (B3 2] )Wl B2 (1.0 D 3) T K,CO4(5.0 DLEIE)E
sec-BuOH (0.1 M)°l| H7}sFo] =<1 & 113 ol 283} A elsle] 7t~
A 73R T} 8-S Z o] Pdy(dba), (0.1 %) 2 Xphos (0.1 B5)S 100 ocoM
A7 e & 1 A7 BoHbS A AT HES & oHES gz;sﬂm S AglolER
o] 7} &A1, EtOAcSt MeOHE # o] =1t} o]zl o]z
A A o] HA S-S o oo AA glo] 1L th w Al ARE-S Sl
A 4: (d-(@-Arol FRZZE 5 (B EF 2 E)-TH-9 22,
3-d]¥) 2] H] e -2- 2o H] 1) 3- M A o) (. E 2 ey e 9] A
G- (4-A1ol E R 22 S(EYEF L2 E)-7-(Q(EWE A D)ol F A E
)-7TH-3] & 2 (2, 3-d] 3] 2] W] H-2-)yo ] iyl S A] 9] (35 2] o)Wl B2 (1.0
)2 CH.CL (0.05 M)oll 5591 &, 420 A TFA (100 &) A 718t o}
4N ZERES F 8= AAE Y w5 £3F=-& A THF (0.03 M)l 5521

3k 2, MPLC (EtOAc:Hex)E &3
St Th (5 48%)

T, A2-oll A sat. Na,COs (0.03 M)E A 7F8FaL 144 3F &<9F Hk-%- 0}035} HES &
AWNE-L EtOAcE 3| A3 t}8 53} brine & & ¢xF4 07 Aol H)

7152 Nap,SO, 2 Fol ol = E% A AT 1 -Z3F=-2 prep- HPLCE ol
AAH AL T HA| o] B4 535S F5ATH(FE: 35 %)

71 A el 13 AR W o 2 AAJof] 2 W A] 285 A28l o, A 4 1
W+ 289 st 25 abr] & 100, 3H3HE 8 2 mass B UPLC ¥4 2 3E &7
3% 200 e ske] YERH A
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[144]  [3E1]
A
1

11

13

15
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[145] [F2]
AA| s3t=1 'H NMR, MS 44 (| HPLC r.t.

o %) | (min)(=-

A z7)

1 |(4-((4-Atol E 2 X 22 .5- ['H NMR (400 MHz, TFA salt,| 35 | 6.95/100
(E9]EF 22 E)-7TH- |[MeOD-d,) & 8.67 (d, J=8.28 %/(A)
bi =1 ) Hz, 1H), 7.70 (s, 1H), 7.10 (s,
3-d]¥ g rwl-2-2hyol ] |1H), 7.07-7.05 (m, 1H), 3.99 (s,

)-3-wEA I LN E [3H), 3.79-3.59 (m, S8H),

o] )] Bh - 2.53-2.48 (m, 1H), 1.38-1.35
(m, 2H), 1.28-1.25 (m, 2H);
462[M+H]*

2 |(@-((4-AFol EF 2 X 2 E-5- ['H NMR (400 MHz, TFA salt,| 34 | 5.51/100
(E9]EF 224 E)-7TH- [MeOD-d.) 6 8.69 (d, J=8.16Hz, %/(A)
=22, 1H), 7.69 (s, 1H), 7.09-7.07 (m
3-d]¥ ujd-2-eholu]  |2H), 4.11-3.98 (m, 3H), 4.08 (s,

2)-3-H EA]H ) (4- 5% |3H), 3.81-3.76 (m, 2H),
2 =3 o g Hl-1-d 3.61-3.46 (m, 3H), 3.38-3.29
(m, 1H), 3.27-2.94 (m, 4H),
2.56-2.46 (m, 1H), 2.29-2.16
(m, 2H), 1.80-1.65 (m, 2H),
1.37-1.24(m, 4H); 545[M+H]*

3 |(@-(@-Arol EF 2 X 2-5- |'H NMR (400 MHz, TFA salt,| 23 | 7.36/99
(E9]EF 2 2 E)-H-3)  DMSO-dy) & 12.44 (s, 1H), 8.46 %/(A)
FE2, (d, J=12.36Hz, 1H), 7.92 (s,
3-d]¥ g rdl-2-2hyol ] |1H), 7.87 (s, 1H), 7.02 (d,

W) 2-EF Q2 .5-HEA] ]=6.24Hz, 1H), 3.91 (s, 1H),
A EE )| e (3.64-3.56 (m, 8H), 2.37-2.32
(m, 1H), 1.25-1.23(m, 2 H),
1.17-1.15 (m, 2H); 480[M+H]*

4 |5-(4-Ato)l EF 2 Z 2 E-5-( |'H NMR (400 MHz, TFA salt,| 25 | 7.29/100

EYEZEFo 2w E)-7H- |DMSO-dg) & 12.41 (s, 1H), 8.66 %/(A)

26

EE22,

3-d]9] v e-2-d)opv]
5)-6-H 5 A-2-v o]
AEd-1-+

(s, 1H), 7.92 (s, 1H), 7.90 (s,
1H), 7.24 (s, 1H), 4.40 (s, 2H),
3.97 (s, 3H), 3.06 (s, 3H),

2.36-2.35 (m, 1 H), 1.25-1.24
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(m, 2H), 1.15-1.13 (m, 2H);
418[M+H]*

6-((4-AFol E 2 X 2.5 |'"H NMR (400 MHz, TFA salt,| 9 6.78/99
EYZFQ 2 E)-7TH- |DMSO-dy) & 12.48 (s, 1H), 8.63 %IA
=22, (s, 1H), 7.84 (s, 1H), 7.82 (s,
3-d)¥ ) el2-ehyolu]  |1H), 7.26 (s, 1H), 4.38 (s, 2H),
Y)-5-W| EAl-2-H 'l o] & [3.97 (s, 3H), 3.06 (s, 3H),
AlE=A-1-2 2.37-2.29 (m, 1 H), 1.24-1.23

(m, 2H), 1.14-1.11 (m, 2H);

418[M+H]*
6-F 22 -5-((4-AF°]EZ |'H NMR (400 MHz, TFA salt,| 4 7.60/98
IZ2HS(EYEFLE |MeOD-dy) & 8.92 (s, 1H), 7.77 %/(A)
W E)-7H-9] & 22, (s, 1H), 7.67 (d, J=1.08, 1H),
3-d)¥ g u)el2-eyolu] 449 (s, 2H), 3.18 (s, 3H),
w)2-HEo] A0l E 1 (2.50-2.49 (m, 1H), 1.35-1.29
= (m, 4H); 422[M+H]*
2-(5-((4-Atol E 2 2. |'H NMR (400 MHz, TFA salt,| 40 |7.77/97%/
5-(Ed & F 221 E)-7H|DMSO-dg) & 12.28 (br s, 1H), (A)
SV EE[2, 9.60 (br s, 1H), 7.86 (s, 1H),
3-d1¥] g d2-Ayolu]  [2.36-2.29 (m, 4H), 1.77 (s, 6H)
)-4-w B E] o} F2-2)-2 [1.34-1.29 (m, 2H), 1.19-1.12
HEZggEY (m, 2H); 407[M+H]*
7-((4-AFol 23X 2 H.5.( |'H NMR (400 MHz, TFA salt,| 8 |7.99/98%/
Edlo] £ F 2 221 El)-7H IDMSO-d,) & 12.35-12.34 (s, (A)
S E 22, 1H), 8.10 (s, 1H), 7.83 (s, 1H),
3-d1¥ g u2-2olu]  |7.65 (s, 1H), 6.84 (s, 1H), 3.92
)-6-H E A2, 2, (s, 3H), 3.32 (s, 3H), 2.35-2.28
4-Eg}o] v e -2H-# 2 [b] |(m, 1H), 1.39 (s, 6H), 1.23-1.19
[1, 4] A -3(4H) - (m, 2H), 1.14-1.09 (m, 2H);

462[M+H]*
N-(5-Z & Z-1-((3S, 'H NMR (400 MHz, TFA salt,| 25 |5.67/100%
48)-3-ZF Q2 -1-(Z A ¥ MeOD-d,) & 8.09(s, 1H), /(A)

3-eh9) # 2]l | -4-2d)-1H-
T2} £-4-A)4-Alo] S 2
TRAS(EYETFLR
He)-7TH-3] S22,

7.54(s, 1H), 5.24-5.11(m, 1H),
4.81-4.76 (m, 4H), 4.51-4.32(m,
1H), 3.79-3.74(m, 1H),

3.48-3.30(m, 2H), 3.13-3.00(m,
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") 1)-7H-3] & =2,
3-d]¥ g d-5-7 R Y E

rUXE

7.07-7.06 (d, 1H), 4.13-4.10 (d,
2H), 3.99 (s, 3H), 3.80-3.74 (t,
2H), 3.58-348 (m, 4H),

3.27-3.21 (m, 4H), 2.75-2.66(m,
1H), 2.75-2.66 (m, 1H),

2.21-2.18 (m, 2H), 1.75-1.67
(m, 2H), 1.38-1.34 (m, 2H);

WO 2020/036437 PCT/KR2019/010369
-d]¥) @] el 2o} ul 2H), 2.45-2.39(m, 3H),
1.29-1.19(m, 2H), 1.13-1.09(m,
2H); 500 [M+H]*

10 |(6-((4-AFolE 23X 2 .5- |'H NMR (400 MHz, MeOD) 6| 59 |2.05/98%/
(B ZEF2 2 E).7H- (8.04 (s, 1H), 7.91 (s, 1H), 7.72 (B)
bi =1 ) (s, 1H), 4.07 (s, 3H), 3.75-3.48
3-d]¥ ) d-2-2hol]  |(m, 8H), 2.59-2.54 (m, 1H),
)-5-W E A 5 2] Wl -3-2) [1.35-1, 33 (m, 2H), 1.25-1.14
(228 o) g (m, 2H); 463[M+H]*

11 [(6-((4-AFo) E2Z 22 -5- |'H NMR (400 MHz, TFA salt,| 42 |4.67/99%/
(E9]EF 224 E)-7TH- |[MeOD-d,) & 8.16 (d, J=1.56 (A)
=22, Hz, 1H), 7.99 (s, 1H), 7.79 (d,
3-d]¥ g v el 2-01)0}11] J=1.44 Hz, 1H), 4.16 (s, 3H),

o)-5-w E A 3] 2 -3-2)[4.16-3.99 (m, 4H), 3.98-3.75

@-E=edy (m, 2H), 3.56-3.52 (m, 3H),

A dl-1- ) gk 3.30-3.18 (m, 4H), 2.68-2.64
(m, 1H), 2.31-2.19 (m, 2H),
1.88-1.80 (m, 2H), 1.52-1.49
(m, 2H), 1.46-1.39 (m, 2H);
546[M+H]*

12 |4-AFolZRZEH.2((2- |'HNMR (400 MHz, DMSO-d,)| 33 | 6.52/98
HEA4(RZH4-7LHE |8 12.64 (s, 1H), 8.41-8.39 (d, J %/(A)
)z d)oln] x)-7H-9] & |= 8.2 Hz, 1H), 8.19 (s, 1H),

22, 7.07 (s, 1H), 7.06-7.01 (d, 1H),

3-d1¥] Y u|H-5-7FH U E (3,61 (s, 4H), 3.53 (s, 4H),

El 2.67-2.56 (m, 1H), 1.27-1.21
(m, 4H)); 419[M+H]*

13 |[4-Alol 22X 2E.2((2- |'H NMR (400 MHz, MeOH-d,)| 41 | 5.04/97
WS A 4-(4-FZE2] =5 |5 8.68-8.66 (d, ] = 8.1 Hz, 1H), %/(A)
A d-1-7t 2. ) d)of [7.89 (s, 1H), 7.09 (s, 1H),
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S02[M+H]*

14

4-Apo)l F R IR F D ((5-
ZE2Q R DU EA4(K
Z 471 d)ys d)olr]
¥)-7H-9] ZE[2,

3-d]¥ Y Hd-5-7 U E
=

=

'H NMR (400 MHz, DMSO-d.)
§ 12.72 (s, 1H), 8.42-8.39 (d, J
= 12.3 Hz, 1H), 8.24 (s, 1H),
7.91 (s, 1H), 7.02-7.00 (d, J =
6.2 Hz, 1H), 3.91 (s, 1H), 3.64
(s, 4H), 3.56 (s, 4H), 2.67 (m,
1H), 1.26-121 (m, 4H);
437[M+H]*

25

6.86/99
%l(A)

15

4-AFO] SR 2 8-0-((6-
] S A 2-H - -5 A0
B ‘PWL»Hi
E2(2,

3-d|¥ g d-5- 7R YU E
2]

=

'H NMR (400 MHz, DMSO-d,)
§ 12.71 (s, 1H), 8.61 (s, 1H),
8.22 (s, 1H), 7.96 (s, 1H), 7.24
(s, 1H), 4.39 (s, 2H), 3.97 (s,
3H), 3.06 (s, 3H), 2.62-2.55 (m,
1H), 1.28-1.22 (m, 4H);
375[M+H]*

6.64/90
%l(A)

16

4-A}o) S ESEE I D ((6-
W 5 Al-2-1 €l 3- 5 4 0]
Al E-5-d)oln] =)-7H-
E2(2,

3-d]¥ Y Hd-5-7 U E
=

=

'H NMR (400 MHz, DMSO-d,)
8 12.79 (s, 1H), 8.59 (s, 1H),
8.18-8.17 (d, 1H), 7.87 (s, 1H),
7.26 (s, 1H), 7.38 (s, 1H), 4.37
(s, 2H), 3.96 (s, 3H), 3.06(s,
3H), 2.60-2.55(m, 1H),
1.26-1.19 (m, 4H); 375[M+H]*

6.95/98
%l(A)

17

2A(6-FRE2-WE-1-%
Aol 2l E-5-2)okr i)
4-Alol 72 X 7 I TH-5
EE2,

3-d]¥ Y Hd-5-7 U E
=

=

'H NMR (400 MHz, DMSO-d,)
8 12.68 (s, 1H), 8.51 (s, 1H),
8.31 (s, 1H), 8.21-8.20 (d, 1H),
772 (s, 1H), 4.46 (s, 2H), 3.16
(s, 3H), 3.07(s, 3H), 2.56-2.54
(s, 3H), 1.23-1.14 (m, 4H);

379[M+H]*

6.95/91
%l(A)

18

2-(2-Q-AoF =B 70-

d)-4-v & ] o} F-5-A)o}
U] )4 Alol E R X 2 .
TH-3] Z 22,

3-d]¥ Y Hd-5-7 U E
=

=

'H NMR (400 MHz, TFA salt,
DMSO-ds) & 12.58 (br s, 1H),
9.68 (brs, 1H), 8.19 (d, J = 2.7
Hz, 1H), 2.61-2.55 (m, 1H),
3.33 (s, 3H), 1.77 (s, 6H)
1.34-1.30 (m, 2H), 1.26-1.20

54

2.36/98%/
A)
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(m, 2H); 364[M+H]*

19 |[4-Atol 22X 2 2.((6- ['H NMR (400 MHz, TFA salt,| 41 |7.34/98%/
W E-A]-2, 2, DMSO-dy) & 12.63-12.62 (s, (A)
4-Edfolw|el-3-2-2.3,  |1H), 8.15-8.14 (s, 1H), 8.05 (s,
4-t}olslol =5 2H-W Z[|1H), 7.03 (s, 1H), 6.83 (s, 1H),

b[1, 391 (s, 3H), 3.31 (s, 3H),

415 A -7-dyo] 52)-7 |2.57-2.54 (m, 1H), 1.39 (s, 6H),
H-9] & 22, 1.22-1.19 (m, 4H); 419[M+H]*

3-dj¥ g d-5- 7t U E

=l

20 |[4-AlolER2 X2 2((3- ['H NMR (400 MHz, TFA salt,| 24 |4.22/99%/
| & A]-5-(4-F. %] =3 [MeOD-d,) & 8.20 (s, 1H), 8.16 (A)
HAYd-1-7bR D)y - |(d, J=1.44 Hz, 1H), 7.81 (d,
2-ehyolu| =)-7H-3] & 2| (J=1.40 Hz, 1H), 4.16 (s, 3H),

2, 4.11-4.01 (m, 2H), 3.98-3.75

3-d]|¥ Y d-5-7FH Y E [(m, 2H), 3.60-3.48 (m, 4H),

=l 3.35-3.05 (m, 5H), 2.93-2.89
(m, 1H), 2.31-2.18 (m, 2H),
1.87-1.76 (m, 2H), 1.52-1.49
(m, 2H), 1.47-1.44 (m, 2H);
503[M+H]*

21 |[(4-((5-FEZE-A4-AF0]ZFE 'H NMR (400 MHz, 39 | 6.55/98
I 2 7H-YE ]2, Methanol-dy) & 8.68 (d, ] = 8.3 %l(A)
3-d]¥) #ujd-2-eholn]  |Hz, 1H), 7.24 (s, 1H), 7.12 (s,

)-3-WEAH L WEE  |1H), 7.08 (d, J = 8.3 Hz, 1H),

o] v gk 4.02 (s, 3H), 3.88-3.58 (m, 8H),
3.09-3.04 (m, 1H), 1.41-1.37
(m, 2H), 1.35-1.31 (m, 2H);
428[M+H]*

22 |(4-((5-F2Z2-4-AF0]E 2 lH NMR (400 MHz, 48 | 5.13/98
I 2 7H-YE ]2, Methanol-dy) & 8.67 (d, ] = 8.3 %l(A)

3-d]¥] gl v H-2-2)ol ]
)-3-H EA 9 ) (4-EE
Y=y g d-1-)m gk
Q.

T

Hz, 1H), 7.23 (s, 1H), 7.11 (s,
1H), 7.08 (d, J = 8.3 Hz, 1H),
4.22-4.08 (m, 2H), 4.01 (s, 3H),
3.90-3.74 (m, 2H), 3.62-3.48
(m, 3H), 3.34-3.00 (m, 6H),
2.32-2.14 (m, 2H), 1.80-1.72
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(m, 2H), 1.41-1.32 (m, 4H);
S11[M+H]*

3-d]¥] gl v H-2-2)ol ]
)-3-H EA 9 ) (4-EE
2] 3] 7 2] | -1-) | g
2

T

Hz, 1H), 7.38 (d, J = 3.8 Hz,
1H), 7.17 (s, 1H), 7.12 (d, J =
8.3 Hz, 1H), 6.79 (d, J = 3.8 Hz,
1H), 4.25-4.07 (m, 2H), 4.03 (s,
3H), 3.91-3.72 (m, 2H),
3.60-3.49 (m, 3H), 3.32-2.90
(m, 4H), 2.59-2.52 (m, 1H),
2.35-2.17 (m, 2H), 1.80-1.72
(m, 2H), 1.54-1.51 (m, 4H);
477[M+H]*

23 |(4-(5-F 2 2-4-A0] 2 Z ['H NMR (400 MHz, MeOH-dy)| 20 | 7.39/91
X 29 7H-9E 2|2, & 8.60-5.57 (d, J = 12.5 Hz, %l(A)
3-d]¥ ) d-2-eholu]  |1H), 7.24 (s, 1H), 7.00-6.99 (d,

) 2-EF Q2 -5-HEA] |J =6.0 Hz, 1H), 3.98 (s, 3H),

ALY EEY )M g2 |3.77 (m, 4H), 3.66 (m, 2H),
3.45 (m, 2H), 3.09-3.03 (m,
1H), 1.40-1.35 (m, 2H),
1.33-1.29 (m, 2H); 446[M+H]*

24 |5+((5-FEE-4-A}o] 2 |IH NMR (400 MHz, DMSO-d,)| 27 | 6.86/98
X 29 7H-9E 2|2, S 11.94 (s, 1H), 8.68 (s, 1H), %l(A)
3-d]¥ gl d-2-2)olbu]  |7.85 (s, 1H), 7.39-7.38 (d, 2H),

)-6-H| EA]-2-H " o] A 7.23 (s, 1H), 4.39 (s, 2H), 3.97

=12 (s, 3H), 3.06 (s, 3H), 2.89-2.86
(m, 1H), 1.26-1.23 (m, 2H),
1.20-1.13 (m , 2H); 384[M+H]*

25 |(4-((4-AtelE 22X =227 'H NMR (400 MHz, 25 | 4.77/98
H-3] S22, Methanol-d,) & 8.66 (d, J = 8.4 %/(A)
3-d]¥ ujd-2-2holu]  |Hz, 1H), 7.39 (d, J = 3.8 Hz,

)-3-WEA AL WEE  |[1H), 7.17 (s, 1H), 7.10 (d, ] =

7] )] eh- 8.4 Hz, 1H), 6.79 (d, ] = 3.8 Hz,
1H), 4.03 (s, 3H), 3.80-3.48 (m,
8H), 2.59-2.52 (m, 1H),
1.55-1.51 (m, 4H); 394[M+H]*

26 |(4-((4-AtelE 22X 227 lH NMR (400 MHz, 28 | 4.18/98
H-9] & 22, Methanol-d,) & 8.68 (d, J = 8.3 %/(A)
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o EZ2[2,

3-d] 9] 2] v ©l-2-yotr]
)-3-w S A 2l (45

Al ek-3-2) 3] o] 271 -1

]| B2

1H), 7.64 (s, 1H), 7.18-7.12 (m,
2H), 4.94-4.89 (m, 2H),
4.85-4.80 (m, 2H), 4.39-4.30
(m, 1H), 4.02 (s, 3H), 4.02-3.90
(m, 4H), 3.27-3.17 (m, 4H),
2.55-2.48 (m, 1H), 1.39-1.33
(m, 2H), 122-1.15
2H);517.3 [M+H]*

(m,

27 |(4-((4-AFolE 23X 2 H.5- ['TH NMR (400 MHz, MeOD-d,)| 35 | 6.03/95
SFQZ2TH-YEZ[2, [88.66-8.64 (d, ] =8.3 Hz, 1H), %l(A)
3-d]¥ g v el 2-01)0}11] 7.15-7.12 (d, J = 1.6 Hz, 1H),

3)-3-H E A3 (B 7.08-7.06 (m, 2H), 4.01 (s, 1H),

2] Loy - 3.70 (m, 8H), 2.61-2.55 (m,
1H), 1.43-1.37 (m, 4H);
412[M+H]*

28 |(4-((4-AFolEF =X 2 H.5- ['TH NMR (400 MHz, MeOD-d,)| 17 | 4.86/91
SFQZ27H-YEZ[2, [88.70-8.68 (d, ] =8.2 Hz, 1H), %l(A)
3-d]¥ v 2-01)0}11] 7.10 (s, 1H), 7.09-7.07 (d, 1H),

2)-3-H 5 A #H H)(4- 5.3 16.99-6.98 (d, 1H), 4.10 (m, 2H),

] = 31] ¥ ‘j/]‘ﬂ—l—a)“ﬂ% 3.99 (s, 3H), 3.78 (m, 2H),

= 3.54-3.48 (m, 3H), 3.26(m, 4H),
2.58-2.52 (m, 1H), 2.21-2.18
(m, 2H), 1.75-1.67 (m, 2H),
1.40-1.36 (m, 2H), 1.34-1.29
(m, 2H); 495[M+H]*

29 |(4-((4-AlelE 2 X2 E 5 |'"H NMR (400 MHz, TFA, |37.9 |1.41/95%/
(B8] E2 229 4)-7TH- |MeOD) 6 8.74 (d, J = 8.8 Hz, (A)

<A Al ¢ 30> @-(4-AO| S 222 Y3 (EYE
3-b1¥ 2 9-6-)otH] i)-3-H| S A # ) (B F

FREME)-1H-9 E 2[2,
g9 Az
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[147]

[148]

[149]

[150]

[151]

[152]

SEM SEM,
HN- A | N 3 ‘N 3
N —_— 1 CF,
l B 1 'fj?: BA2 't\i @3
Cl = 1 = 1

SEM_ SEM_ SEM,
N N Ny
CF. o+ p CF.
NI X 3 —» L I —
P B4 | EH S o I

O
— T Y@Eﬁi{ m@ ng

GA 1 4-FRE3-2 05 1(Q(EYHE A )l E AW E)-1H-3] S Z[2,

-b]¥ 2] o A=

A oM 4-F22-3-2 2 5 -1H-9 & Z[2, 3-b] ¥ & (1.0 B =)S DMF (0.3
Myell 35¢1 %, 0 °Coll A NaH (1.2 B %)= 3-4%1 ) YA H7bepgict. &
LIRS | A EQF 20 Col| A HEEA] 7] a1,
(2-(chloromethoxy)ethyl)trimethylsilane (1.2 & &)& F7F=2 Wol& 5 2 A|{F & 9F
20 oCol| A T mo}oau} IREGE dEES 92 ¥, EOACE f7]&s

=33 th(x3). Folx ]#—— brine 2. & # o] 5= T Na,S0,5 ©] &
o AAs ) 2w g%L MPLC (EtOAc:Hex)Z S8 A A ¥ A1
Aol HA 5 =S FEFATH(TE: 75%)

oA 2:
4-ZRZ3(EYZFL R E)-1-(Q-(Ed WA )0 E A E)-1H-3) F 22,

bl Az

Cul (5.0 B%), KF (5.0 %) & 13l 717k 75k st
LB A %A w2 Jdastit 1 v EL

R

=
2o, A A4 shell A trlmethyl(trlﬂuoromethyl)sﬂane( 0
H &, Z 02 M)l 591 & HA-AE T8 Yot whg =& 1A &<t
A Lo A whZ A 7] a1, 7R A Aol A
4-FER3-2 2 5-1(-(EgvE A )l H A E)-1H-9] &2 (2, 3-b] 9] 2
(1.0 B )& DMF} NMP (1:1 B] &, & 02 M)°ll =<1 = A=A & 3
Yol =i}, o] HH§E-2 50 °Coll A 14413 5ot mtal STt 1 jE-S- &9

de=s ¥ T BOAcE 7] &3 FE3ATH3). Bobxl 752

brine ©. & 41 0] & ¥, Na,S0,Z |83 F& B& AAs3Ith 2 w85 & MPLC
(E1OAcHex)Z E 8 A E 2 aheba] 7o) % 43452 & 558900 (54
82%)

A 3
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[153]

[154]

[155]

[156]

[157]

[158]

[159]

4-AtolE R I 2 A3 (EYEF 2 E)-1-(2-(E v e A =)ol F A E)-1H-
I E2[2,3-b)9 o A%
4ﬁii3ﬁa§$giﬂaﬂ«NEﬂﬂ%§)1EMM%mﬁﬂii[
2,3-b]¥ 2 (1.0 )= toluene (0.15 M)ell =<1 ¥, cyclopropylboronic acid (2.0
&5F), cesium carbonate (2.0 B %), sz(dba)3 (0.15 D1ri”/]E) Davephos (0.1 )&

Arbstan, B astel A 13 Bt 285t Aelstel 728 A s 1

S E S wlo] ARG O HE o] & &ﬁlm%ﬂﬁ4w*5%mi1ﬁqﬂul
== A ﬂEidﬁ&ﬂEmMQMwHiWﬁTwimﬁﬂﬂﬁﬂi
%%iiA@ummmu%@ o QA SR AL 3FeEA A o] &4 3 g
TS (8: 60%)

7 4:

4-(Atol FRZEZZF3(E Y EF 2 E)-1-(Q-(E g E A =)ol S A E)-18-
F=2[2, 3-b]9] 2] H-7-Z Ao = o] Al &
4-Apol F 2R 3(EF S F L2 ED)-1(Q-(E M E A D) S5 ) E)-1H
S EE]2, 3-b] 9 HH (1.0 B 8)S chloroform (0.15 M)el] =91 3,
3-Chloroperbenzoic acid (3.0 @) & W o] 1L &7 %] & o] 83} 75 «Col A
16A]ZF &<t §Eg-& X35kl th. o] Bh-3&-2 0 °Coll A NayS,0:9 =& F 7}3}o]
W3S SHAA A, DCMAE {7 && 15
brine 2. = o] & T Na,SO,E o] &3l W&
(MeOH:DCM)E Z-&ll A A ¥ a1 w4
TESATH(TE: 72%)
@A 5
6-FEEZ A4 FRIZAZ(EYZFR 2 E)-1-(2-(Eg W E A H)o| EA])
HE)-1H-9] & 22, 3-b]¥] g o] A=
4-(Alo)| F R LRI 3(EYEF R E)-1-(2-(EgWE A L) HA))
H-3] £ 2[2, 3-b]9] ] H-7-F Aol = (1.0 B %F)S DMF (0.15 M)ell 351 &,
Methanesulfonyl chloride & % 7}3}a1 80 °Coll A 20+ &<+ BH-G A Z T}, o]
W3 52 0°Co A =& F7tsto] wh-g-& TAAZ AL, 714 & 2 aq. NaHCO; &
AR&35to] pH 82 A7 2ol EiOAcE f7| &8 55

FESATR3). Bobxl f715 2
& B2& A kg E

Kel
Kel
a1 A 9] EA )R E S

MPLC

W El)-1

ATHx3). FolHl F7] 52
brine . & Ao 3 Na,SO,& o] &8 §2 &2 A AsH . 1 v &2 MPLC
(MeOH:DCM)E E-3ll A ¥ $1 a1 ofo] B A A o 5431358
TS5 T (75 74%)

w76
(4-(4-AlolEFRZ A 5 (EYZSF o 2y n«NEﬂﬂ%aaﬂEMM1)
TH-3 & 2[2, 3-d]¥] 2] d-2-A)opn] by s EA] 2 W (FE 2] ) eh2- o] Al

A7) @A 1o A A Z3 835 (1.0 D),
(4-011) -3 v E A 3 (2 2] )W BF- (1.0 B 3) 3 K,COs(5.0 §3H)E
sec-BuOH (0.1 M)°ll A 7}38Fe] &1 & 1% &9t -3 A g sto] 7t~ 5&
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[160]

[161]

[162]

A 718 oF. W2 Z 3150 Pdy(dba), (0.1 B3F) 2 Xphos (0.1 B 3)2S 100 °Coll A
A7bek =1 Al E B HS A AL B - HES-
o] 73} 31, EtOAc® MeOHE A o 53U} ozl NS -5
ek A o B S ES T o]/e] AA glol 1ok

WA 7 (G-(4-Atel 2R X R S (EYEF L EHE)-TH-H] & Z ]2,
3-d]¥] & H-2- o] )-3-H E A ) (2 E ] ) B0 Az

(G-((4-Ato| FRITR A5 (EEZEF Q2 e)7(2-(Eg v g H)o] EAH)u e
)-TH-3) 2 22, 3-d]3) 2] 9 -2-2)o}v] 5y EA] 2 ) (2 E 2] =) B (1.0
S CH,CL, (0.05 M)oll 51 3, A2l A TFA (100 B )& H 7FskSl o).
4N ZERES F 8= AAE Y w5 £3F=-& A THF (0.03 M)l 5521
Z Aol A sat. Na,CO; (0.03 M)E A 718l AL 144 7F FoF w23k}, whe &
AIE-E EtOAcE 3] A3t} &3} brine & & 24 0 7 MojHt), 1
7152 Na,SO,2 ol &= & A A3t -1 =352 prep-HPLCE -3

g A=A Ao BA S3ES FEIAT(TE: 24 %)
Aol 303 FARSE W 0 2 A Aol 31 WA 545 Ak o, A A
30 WA 549] 3}t 25 87| 3% 39, 3 3=" 3 mass © UPLC ¥4 23&
4ol g sto] LpERH AT
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A AL o L e A AL o L e
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A A]

o

'H NMR, MS

A~ O
T (

%)

HPLC r.t.
(min)(F

Hz7)

30

(4-((4-Atol E T =
23(EYSFLE
e 1H-3] 5 22,
3-b]¥ &) -6-2)ot]
)-3-W[ S AL (2
&) ) '

'H NMR (400 MHz, Methanol-d,)
8.33 (d, J] = 8.2 Hz, 1H), 7.41 (s,

1H), 6.97 (s, 1H), 693 (d, J = 8.2
Hz, 1H), 6.34 (s, 1H), 3.82 (s, 3H),
3.68-3.38 (m, 8H), 2.24-2.18 (m,

1H), 1.01-0.97 (m, 2H), 0.80-0.76

(m, 2H); 461[M+H]*

28

2.65/97%/
A)

31

(4-((4-Atol E 2T
A3(EYEFRE
| g)-1H-3] S 22,
3-b]¥ &) -6-2)ot]
1e)-3- W HA ] ) (-
E w9 d-1-
1

<)

'H NMR (400 MHz, Methanol-d,)
8.50 (d, J = 8.2 Hz, 1H), 7.41 (s,
1H), 6.95 (s, 1H), 6..94 (d, J = 8.3
Hz, 1H), 6.36 (s, 1H), 4.68-4.14 (m,
2H), 4.04-3.92 (m, 2H), 3.83 (s,
3H), 3.70-3.58 (m, 2H), 3.45-3.32
(m, 3H), 3.15-2.80 (m, 4H),
2.24-2.17 (m, 1H), 2.14-2.04 (m,
2H), 1.63-1.51 (m, 2H), 0.99-0.95
(m, 2H), 0.78-0.74 (m, 2H);
544[M+H]*

28

2.19/94%/
A)

32

(4-((4-Alo) FEEZE
A3(EYEFRE
| g)-1H-3] S 22,
3-b]¥ &) -6-2)ot]
) 2-EF L E-5-v
EAA N (EEY )
| k-2

'H NMR (400 MHz, Methanol-d,) 0
8.65 (d, J = 13.0 Hz, 1H), 7.43 (s,
1H), 6.81 (d, J = 6.2 Hz, 1H), 6.41
(s, 1H), 3.83 (s, 3H), 3.70-3.60 (m,
4H), 3.58-3.50 (m, 2H), 3.38-3.30
(m, 2H), 2.24-2.17 (m, 1H),
0.99-0.95 (m, 2H), 0.79-0.75 (m,
2H); 479|M+H]*

23

2.65/97%/
A)

33

5-((4-Alo| EFRx e
A3(EYEFRE
| g)-1H-3] S 22,
3-b]¥ &) -6-2)ot]
)-6-M H Al -2-m €l
o] Zoleh1-&

'H NMR (400 MHz, Methanol-d,)
8.71 (s, 1H), 7.43 (s, 1H), 7.16 (s,
1H), 6.39 (s, 1H), 4.28 (s, 2H), 3.87
(s, 3H), 3.05 (s, 3H), 2.24-2.17 (m,
1H), 0.99-0.95 (m, 2H), 0.79-0.75
(m, 2H); 417[M+H]*

25

2.53/98%/
A)
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34

6-((4-A}o) SR T &
3 (EYEF2

) eD-1H-9) S22,
3-b]¥ &) -6-2)ot]
%)-5-w| E-A]-2-H E
o] 2ol EH -2

'H NMR (400 MHz, Methanol-d,)
8.60 (s, 1H), 7.41 (s, 1H), 7.09 (s,
1H), 6.32 (s, 1H), 4.32 (s, 2H), 3.88
(s, 3H), 3.06 (s, 3H), 2.24-2.18 (m,
1H), 1.02-0.97 (m, 2H), 0.80-0.76
(m, 2H); 421[M+H]*

13

2.49/94%/
A)

35

6-F B E-5((4-AFo)
FRx e 3(Ex
EF 2 E)-1H-9)
=E2[2,

3-b]¥ &) -6-2)ot]
)-2-w e o] Al -
-+

'H NMR (400 MHz, Methanol-d,)
8.74 (s, 1H), 7.62 (s, 1H), 7.47 (s,
1H), 6.49 (s, 1H), 4.33 (s, 2H), 3.05
(s, 3H), 2.26-220 (m, 1H),
0.99-0.95 (m, 2H), 0.81-0.77 (m,
2H); 421[M+H]*

18

2.61/97%/
A)

36

5-(4-AlolEFr= g
3-(EYEFLE
| g)-1H-3] S 22,
3-b]¥ &) -6-2)ot]
)-2-w e o] Al

S

'H NMR (400 MHz, Methanol-d,) 0
8.14 (s, 1H), 7.53-7.47 (m, 2H),

7.41 (s, 1H), 6.21 (s, 1H), 4.33 (s,
2H), 3.05 (s, 3H), 2.24-2.17 (m,

1H), 0.99-0.95 (m, 2H), 0.75-0.71

(m, 2H); 421[M+H]*

19

2.39/96%/
A)

37

(6-(4-Atol ST =
A3(EYEFRE
e 1H-3] 5 22,
3-b]¥ &) -6-2)ot]
)-5-H] FA] 9] 2 |-
3-)(EE e w)H gt
o

T

'H NMR (400 MHz, Methanol-d,)
7.93 (s, 1H), 7.82 (s, 1H), 7.69 (s,

1H), 6.95 (s, 1H), 4.10 (s, 3H),

3.77-3.52 (m, 8H), 2.42-2.38 (m,

1H), 1.19-1.15 (m, 2H), 0.92-0.89

(m, 2H); 462[M+H]*

27

2.40/93%/
A)

38

(6-((4-AFo] FRZ R
A3-(EYSTFL
AE)-1H-9] S 22,
3-b]¥ &) -6-2)ot]
)-5-H] FA] 9] 2 |-
3-)¢-EEed Y
o 2] ¥l -1- vl k2

'H NMR (400 MHz, TFA salt,
MeOD-d,) & 8.08 (d, J=1.56 Hz,
1H), 7.89 (s, 1H), 7.73 (d, J=1.48,
1H), 7.06 (s, 1H), 4.17 (s, 3H),
4.15-4.00 ( m, 2H), 3.99-3.79 (m,
2H), 3.56-3.48 (m, 4H), 3.35-2.95
(m, 5H), 2.50-2.46 (m, 1H),
2.35-2.20 (m, 2H), 1.87-1.78 (m,
2H), 1.28-1.23 (m, 2H), 1.00-0.96
(m, 2H); 545[M+H]*

19

4.87/98%/
A)
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39

T-((4-Alo) ZF R Z
HA3(EYEFL

| g)-1H-3] S 22,
3-b]¥ &) -6-2)ot]
X)-6-M 5 A2, 2,
4-Egtol v e 2H-4l
Z[bl[1, 4]5AFI-3
(4H)-<-

'H NMR (400 MHz, TFA salt,

DMSO-d.) & 12.02 (s, 1H), 8.35 (s,
1H), 8.04 (s, 1H), 7.64 (s, 1H), 6.01
(s, 1H), 6.66 (s, 1H), 3.90 (s, 3H),
3.31 (s, 3H), 2.20-2.11 (m, 1H),

1.60-1.01 (m, 2H), 0.84-0.81 (m,

2H); 461[M+H]*

45

7.87/99%/
A)

40

2-(5-((4-AFol FE2E
243-(EYEFL
= eh-1H-3] S22,
3-b]¥ &) -6-2)ot]
I)-4-v| & E] o} F-2-
)-2-v &l 32 =2 3

L==1]
—_ =

'H NMR (400 MHz, TFA salt,

DMSO-dg) 6 12.28 (br s, 1H), 9.60
(br s, 1H), 7.86 (s, 1H), 2.36-2.29
(m, 4H), 1.77 (s, 6H) 1.34-1.29 (m,
2H), 1.19-1.12 (m, 2H); 407[M+H]+

40

7.77/97%]
(A)

41

4-ALol 2 E T E I -6
(Q-MEA-4-(F &7
4-7tE ) s d)yolv]
- 1H-Y] E 22,
3-b]9] ] ©1-3-7FH. ]

L==1]
—_ =

'H NMR (400 MHz, TFA salt,
Methanol-d,;) 6 8.66 (d, J = 8.3 Hz,
1H), 7.80 (s, 1H), 7.07 (s, 1H), 7.04
(d J = 8.3 Hz, 1H), 6.50 (s, 1H),
3.96 (s, 3H), 3.87-3.58 (m, 8H),
2.58-2.52 (m, 1H), 1.19-1.14 (m,
2H), 0.95-0.91 (m, 2H), 418[M+H]+

14

6.20/99%/
A)

42

4-Ato| 2R T2 6
(B-EFL2 215

Al-4-(BEH-4-7HR

# d)obr] x)-1H-
HEE2,

3-b]H] #] 9 -3-7h R

=g

'H NMR (400 MHz, TFA salt,
Methanol-d,) 6 8.77 (d, ] = 13.0 Hz,
1H), 7.82 (s, 1H), 6.93 (s, 1H), 6.55
(d, J = 6.2 Hz, 1H), 3.95 (s, 3H),
3.85-3.62 (m, 6H), 3.52-3.39 (m,
2H), 2.58-2.52 (m, 1H), 1.19-1.14
(m, 2H), 0.95-091 (m, 2H);
436|M+H]*

6.52/100%
I(A)

43

4-ALol F &2 6
(Q-HFA]-4-(4-E3%

=T H g d-1-7FH
# d)obr] x)-1H-
HEE2,

3-b]H] #]H-3-7hH Y

'H NMR (400 MHz, TFA salt,
Methanol-d,) 6 8.69 (d, J = 8.3 Hz,
1H), 7.81 (s, 1H), 7.07 (s, 1H), 7.06
(d J = 8.3 Hz, 1H), 6.52 (s, 1H),
4.18-4.02 (m, 2H), 3.97 (s, 3H),
3.94-3.69 (m, 2H), 3.60-3.44 (m,

16

5.04/100%
I(A)
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==
=

3H), 3.29-2.91 (m, 6H), 2.58-2.52
(m, 1H), 2.31-2.18 (m, 2H),
1.78-1.62 (m, 2H), 1.19-1.14 (m,
2H), 0.95-0.91 (m, 2H); S01[M+H]*

2] =3 9 g d-1-7H B

J=1.4 Hz, 1H), 6.99 (s, 1H), 4.18 (s,

44 |6-((6-H FA]-2-WE-1['"H NMR (400 MHz, TFA salt, | 4 |6.43/93%/
-2 o) 20l 55 |DMSO-d,) & 8.83 (s, 1H), 8.40 (s, (A)
ayolw] m)-4-AFo] 2 |NH), 8.08 (s, 1H), 7.19 (s, 1H), 6.78
22X 2 I H-9 E 2] |(s, 1H), 4.36 (s, 2H), 3.95 (s, 3H),

2, 3.05 (s, 3H), 2.56-2.53 (m, 1H),
3-b]3 8] ¥-3-7F R Y [1.21-1.09 (m, 2H), 0.97-0.83 (m,
g 2H); 374[M+H]*

45 |6-((6-FF 2 2-2-1 E-1|378[M+H]* 5 |6.53/96%/
S o] 2ol E LS. (A)
A)otu| i)-4-Alol &
2IX I H-YEZ|
2,

3-b]H] #]H-3-7hH Y
A=A

46 |4-Ato)lF2Z2-6- 'H NMR (400 MHz, TFA salt, | 9 |6.30/99%/
((6-9] 5 A]-2-H| €l -3- |Methanol-d,) & 8.79 (s, 1H), 7.80 (s, (A)
L0l A00E5-A) [1H), 7.20 (s, 1H), 6.47 (s, 1H), 4.44
olv] )-1H-3) E 2 [2,|(s, 2H), 4.01 (s, 3H), 3.19 (s, 3H),
3-b19 2 H-3-7bE Y |2.56-2.53 (m, 1H), 1.26-1.16 (m,

A=A 2H), 0.98-0.89 (m, 2H); 374[M+H]*

47 |4-AlolE 2 X 2 .6- |'TH NMR (400 MHz, Methanol-d,) 8| 24 |2.12/96%/
((3-H ZA]-5-(EZH-[8.04 (s, 1H), 7.93 (s, 1H), 7.70 (s, (A)
4-7YH D g d-2- [1H), 6.96 (s, 1H), 4.10 (s, 3H),

Ayoln| )-1H-¥] & (3.77-3.52 (m, 8H), 2.69-2.58 (m,
#2[2, 1H), 1.28-1.21 (m, 2H), 0.96-0.92
3-b]3 2l ¥-3-7F B Y [(m, 2H); 419[M+H]*

A=A

48 |4-AlolEF R X 2 .6- ['TH NMR (400 MHz, TFA salt, | 51 [4.40/100%
((3-H| F-A]-5-(4- 2% |MeOD-d,) & 8.11 (m, 2H), 7.76 (d, /(A)
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D)y ] Hl-2-)oln
o)-1H-3] & 22,
3-b]H] #]H-3-7hH Y

L==1]
—_ =

3H), 4.12-4.01 (m, 2H), 3.89-3.75
(m, 2H), 3.59-3.53 (m, 4H),
3.30-3.01 (m, SH), 2.73-2.66 (m,
1H), 2.28-2.22 (m, 2H), 1.89-1.78
(m, 2H), 1.34-129 (m, 2H),
1.02-0.99 (m, 2H); S02[M+H]*

49

6-((2-Q-A ot =X 2
Ft-2-9h)-4-v E E] o}
F-5-)orH] 3)-4-Af
ol ZF R I 24 1H-9
=E2([2,

3-b]¥] 2] H-3-7} H. 1]

L==1]
—_ =

'H NMR (400 MHz, TFA salt,
DMSO-dg) & 12.38 (br s, 1H), 9.30
(br s, 1H), 8.03 (d, J = 2.9 Hz, 1H),
6.47 (s, 1H), 2.48-2.43 (m, 1H),
2.36 (s, 3H), 1.77 (s, 6H) 1.19-1.13
(m, 2H), 0.86-0.82 (m, 2H);
363[M+H]*

24

6.89/97%/
A)

50

4-ALol F &2 6
(6-M5A1-2, 2,
4-Eg}o]

| g]_3-8- 43,
4-t}ol

3Fo] = 2 2H-Wl 2 [b]
[1,

415 AR -7-d)yolm|
T)-2H-¥] 22,
3-b]H] #]H-3-7hH Y

==
_==

'H NMR (400 MHz, TFA salt,
DMSO-d.) & 12.32 (s, 1H), 8.30 (s,
1H), 8.08 (s, 1H), 7.98 (s, 1H), 6.81
(s, 1H), 6.65 (s, 1H), 3.90 (s, 3H),

3.31 (s, 3H), 2.46-2.39 (m, 1H),

1.38 (s, 6H), 1.14-1.09 (m, 2H),

0.87-0.83 (m, 2H); 418[M+H]*

44

7.17/99%/
(A)

51

@(@AtolZR e
d3-(EdEEe=
HE)-1H-7] 5 2 [2,
3-b]¥ &) -6-2)ot]
)2-E 2 Qo5
SAE D)4 E
3 o 2] | -1-) v
gHe-

'H NMR (400 MHz, DMSO-d6) &
12.13 (s, 1H), 8.70 (d, J = 12.6 Hz,
1H), 8.45 (s, 1H), 7.76 (s, 1H), 6.93
(s, 1H), 6.81 (s, 1H), 447 (d, J =
11.2 Hz, 1H), 3.89 (s, 3H), 3.56 (s,
S5H), 3.34 (s, 3H), 3.05 (1, J = 11.3
Hz, 1H), 2.80 (t, J = 11.5 Hz, 1H),
2.45 (s, 4H), 2.20 (s, 1H), 1.80 (d, J
= 42.6 Hz, 2H), 1.33 (s, 2H), 1.07
(s, 2H), 0.85 (s, 2H); 562.4 [M+H]*

31.8

1.45/95%/
A)

52

d-((4-Atol 222 =2
A3 (EgER0E
) eD-1H-9) S22,

'H NMR (400 MHz, DMSO-d6) &
12.03 (s, 1H), 8.66 (s, 1H), 8.27 (s,
1H), 7.71 (s, 1H), 7.01 (s, 1H), 6.96

28.2

1.46/95%/
A)
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[167]

[168]
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3-b1¥ g l-6-2)ot]
5)-3-H S A ) ) (d-(
LA EF-3-2) ) =) 2}
Z-1-)y g2

(dd, J = 5.0, 3.0 Hz, 1H), 6.74 (s,
1H), 4.54 (d, J = 4.7 Hz, 2H), 4.44
(d, J = 4.4 Hz, 2H), 3.90 (s, 3H),
3.56 (s, 4H), 3.44 (dd, J = 10.4, 5.1
Hz, 1H), 2.28 (s, 4H), 2.19 (s, 1H),
1.89 (s, 1H), 1.05 (s, 3H), 0.84 (s,
3H); 516.3 [M+H]J*

53

4-Ato| 2R T2 6
(5-ZEEQE2ME
A -4-(4-F.Z 7] 57
A2 H-1-715.d) 5
D)ok =) 1H-9) &
22,
3-b]¥] 2] H-3-7} H. 1]
2]

1=
—_ =

'H NMR (400 MHz, DMSO-d6) &

12.42 (s, 1H), 8.66 (d, J = 12.1 Hz,
1H), 8.48 (s, 1H), 8.09 (s, 1H), 6.93
(s, 1H), 6.80 (s, 1H), 4.48 (s, 1H),

3.89 (s, 3H), 3.57 (s, 5H), 3.06 (s,

1H), 2.79 (t, J = 11.8 Hz, 1H), 2.46
(s, 3H), 1.91 (s, 2H), 1.78 (s, 1H),

1.43-1.21 (m, 3H), 1.16 (s, 3H),

0.88 (s, 3H); 519.4 [M+H]*

26.8

1.30/95%/
A)

54

4-AVo| ER IR .6
(-7 5 A -4-(4-(5 A
£F-3-2) 3] | 2}l -1-
7hE. )| d)olr] )
-1H-9] & 22,

3-b]¥] 2] H-3-7} H. 1]

L==1]
—_ =

'H NMR (400 MHz, DMSO-d6) &
12.36 (s, 1H), 8.67 (d, J = 4.1 Hz,
1H), 8.35 (s, 1H), 8.07 (s, 1H), 7.07
(s, 1H), 7.04 (d, J = 3.6 Hz, 1H),
6.75 (s, 1H), 4.71 (s, 4H), 4.22 (s,
1H), 3.91 (s, 3H), 3.73 (s, 3H), 3.02
(s, 4H), 2.46 (s, 1H), 1.15 (s, 2H),
0.88 (s, 2H); 473.4 [M+H]*

48.4

1.26/95%/
A)

<A Al o 55>

@- (@A Erx2d5.(EYE

d(EZH)E29 A=

Cl

o

e

N~ "Cl BA1

oA 1

G-(4-ZF22S5(EgEFo2vehyu -9

o] =y ek A&
2, 4HEEES(EYE

o] &
DL =

[R=N¢!
T, ol A (4-ohv] m-3-T F A ¢ ]‘é)(E%F/]

FoEvE) |

=

22 2 g)v g v d-2-9)o}r] 1)-3.7 S A] 5]

o\)jL@:)\ " e wk@xé%

Aot )-3-v] A A ) (B E

Acetonitrile (0.3M)°l]
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[173] [36]
AA] s}et =" 'H NMR, MS 44 (|HPLC r.t.
o] %) | (min)(¥-
A z7)
55 |(4-((4-AFo] E 23T |'TH NMR (400 MHz, TFA salt, 3 [2.59/100%
295 (E 8 & F |Methanol-d,) § 8.52 (s, 1H), 8.35(d, J = /(B)
e 2wehy gu| (8.3 Hz, 1H), 7.11 (d,J = 1.7 Hz, 1H),
w.2-¢yo} 1] 1-)-3 |7.06 (dd, J = 8.3 Hz, 1.8 Hz, 1H), 3.96
- EATHAL ) |(s, 3H), 3.70 (brs, 8 H), 2.28-2.24 (m,
8 )W e [1H), 1.33-1.27 (m, 2H), 1.21-1.18 (m,
2H); 423[M+H]*
56 |(4-((4-A}o]E 2 3 [1H NMR (400 MHz, TFA salt, 7 12.19/92%/
2 .5(Eg] &5 |Methanol-dy) 6 8.53 (s, 1H), 8.36 (d, ] = (B)
e 2wehy gu| (8.3 Hz, 1H), 7.11 (d,J = 1.7 Hz, 1H),
H-2-eholn] 4-)-317.07 (dd, J = 8.3 Hz, 1.8 Hz, 1H), 4.10
W E A H D) 4-  |(d, ] =12.0 Hz, 2H), 3.97 (s, 3H), 3.77
wE g9 e |t )= 12.2 Hz, 2H), 3.56-3.47 (m, 3H),
do1-ehw gk |3.22 (1, J = 12.2 Hz, 2H), 2.27-2.21 (m,
3H), 1.76-1.68 (m, 2H), 1.33-1.28 (m,
2H), 1.22-1.17 (m, 2H); S06[M+H]*
57 |(4-((4-A}o] = 2 3 [1H NMR (400 MHz, TFA salt, 2 |2.65/95%/
295 (E 8 & F |Methanol-d,) § 8.59 (s, 1H), 8.31 (d, J = (B)
e 2wehsgu] |12.1 Hz, 1H), 7.01 (d, T = 6.0 Hz, 1H),
H-2-eholr] 4-)-213.96 (s, 3H), 3.77-3.76 (m, 4H), 3.66 (t,
- EFQ 2515 |J=4.5Hz, 2H), 3.43 (br s, 2H),
Al D) (FZE T 5= |2.30-2.27 (m, 1H), 1.35-1.27 (m, 2H),
Y B 1.25-1.20 (m, 2H); 441[M+H]*
58 |5-((4-AF°] = =3 [1H NMR (400 MHz, TFA salt, 6 [2.61/97%/
2.5 (Eg}o]Z |Methanol-dy) 6 8.55 (d, ] = 6.8 Hz, 2H), (B)

Fo 2vEhy g
HH2-2)ol v i
)-6-H| FA]2-1 &
O] ko] == i R

I L = 1 I

7.34 (s, 1H), 4.43 (s, 2H), 4.01 (s, 3H),
3.18 (s, 3H), 2.28-2.26 (m, 1H),
1.44-1.31 (m, 2H), 1.23-1.20 (m, 2H);
379[M+H]*

ot
ol
N
o
e
rl
12
a0

5314

drol WE HgE £s 4 F}

12 BAIH = 332 a4 248 H7Hsh] A8k,

& A8 SR = E ool Azg A4
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[176]

[177]

[178]

3}t ES AFE89] o) &4 = LRRK2, LRRK2(G2019S), DYRK 1A, CLK1
7ol A & AFE3FR a1, A7 7] Lol A ol o gk o A 2] 2 H 7Feksl o)
TA A A 5] 9F 2

v

TA A S &, Substrate & 9714 W3 258 < (20 mM Hepes (pH 7.5), 10 mM
MgCl, 1 mM EGTA, 0.02% Brij35, 0.02 mg/ml BSA, 0.1 mM Na;VO, 2 mM DTT,
1% DMSO)el] ] 7}3t t}L- wk-2-of & & 3l cofactorE ol 20 &,
LRRK2, LRRK2(G2019S), DYRKI1A, CLK1 7| Uo}A & # 7}6te] &38|+ T,
2 A of 3}3+E ZF2H2- Acoustic technology (Echo550; nanoliter range) S ©] -85} ¢]
A7Fe AT, Aol 204 & 9F W] gk TF-&- 3YKP-ATP (specific activity 10
mCi/m)E ¥ ¥h-§-8 Al 213l 2ol A 241 7E 5ot vh-g-A| 71 5 P8l
exchange paper®l] spotting®] ¥ 55 3} It} #H-5-0] £ &, 7| yolA] A ==
filter-binding method & A}-&-3}o] A =311t}

3F7] 3% 700 A Al of 3}3HE-9] LRRK2, LRRK2(G2019S), DYRKI1A, CLK 1]
gk oA 2 =5 A el sto] vER AT

25 7| olA 2 1C,3kS 10nM 1 T 9 AS5F, 10 ~ 100nM Q! 4 5

T 100nM =71 A9 CeH o2 W-Tste] sh7] 3% 50 A sk
‘/}E]rLH Atk
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3t7]

[

[179]

CLK1

NA

DYRKIA

NA

LRRK2(G2019

S)

NA

LRRK2

NA

Al el

10

11

12
13

14
15

16
17
18

19
20
21

22
23

24
25

26

27

28
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[181]

[182]
[183]

48

WO 2020/036437 PCT/KR2019/010369
30 B B B A
31 B B B A
32 C C C B
33 C C C B
34 C C C C
35 C C C B
36 C C C B
37 A A B A
38 B A B A
39 NA NA NA NA
40 A A B A
41 A A B B
42 B B A B
43 A A B B
44 C C C C
45 C C C C
46 C C C C
47 A A B B
48 A A B A
49 B B C C
50 B B C C
7] 3 7004, NAT no activity & 2| 1] -} A7 31 790 YERd vRe) Zhol,
Bk o] A Al o] 31355 & LRRK2, LRRK2(G2019S), DYRKIA, CLK1
7ol Al thete] -3 A 2 & RS Felsk it
<AE 2> E Ao & SFES] 7| vholA AfEF HIHAE
Vool e hohA 12 A ¥ 1= B3 o] v T LbokA o ﬂ%
A2 & H7ketr] flske], shrl o 2 A S FAET e e
g ol A A 25 A A4 1, 12,30 2 432] 3}3HES ALEE o, Jc_w: 317]
3 81200 YEFW 46870 o] ZvtolAl & AR&3ES oW, ZF 7] vrolA] o th gl
AA A s Hrtstel, 1 A E d1] & 8-100] WYERH LT A A Q1
Ay & shr)of 2t
B o] Al 813E F, AEE A Al 1, 12,30 2 439 T3}, DiscoverX

[184]
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[185]
[186]
[187]
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oX,
o
A
o
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~

=
& dg At A S Wit olw, mAe) A2l of=e
F5= DMSO°) 1 uMZ k8151, ohg A 13 g2 o s 2d Wi &(%
control)& 43¢, 71 A#E s17] 3% 8-1090] YER ST}

[+ 1]

S

Aloll o] F8le] |/ A (kinase) A 3}al, scanMAX™ Kinase
a
[e)
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-nonphosphor
ylated
ABLI(T315I)| 80 92 85 69 |CSF1R-autoi| 88 12 | 100 | 42
-phosphorylat nhibited
ed
ABLI(Y253F| 95 | 100 | 100 | 100 CSK 55 83 | 100 | 100
)-phosphoryla
ted
ABLI1-nonph| 53 | 100 | 65 55 | CSNKIA1 58 2 74 | 8.1
osphorylated
ABLI1-phosp | 70 97 77 84 |CSNKIAIL | 82 | 3.1 | 100 | 21
horylated
ABL2 97 97 | 100 | 100 | CSNKI1D 41 | 22 | 68 | 6.2
ACVRI1 100 | 100 | 100 | 100 | CSNKIE 47 (015 | 70 |0.85
ACVRI1B 99 96 | 100 | 100 | CSNK1G1 | 90 58 | 100 | 50
ACVR2A | 100 | 100 | 100 | 95 | CSNKI1G2 | 100 | 62 | 100 | 35
ACVR2B 100 | 100 | 100 | 100 | CSNK1G3 | 94 24 | 100 | 32
ACVRLI1 100 | 100 | 100 | 95 | CSNK2AL | 95 93 | 100 | 76
ADCK3 79 90 | 100 | 100 | CSNK2A2 | 100 | 68 | 100 | 100
ADCK4 89 98 | 100 | 83 CTK 85 95 | 100 | 94
AKTI1 83 | 100 | 100 | 100 DAPK1 40 13 | 100 | 38
AKT2 95 95 | 100 | 92 DAPK2 17 | 64 | 100 | 33
AKT3 100 | 97 | 100 | 100 DAPK3 29 | 88 | 100 | 29
ALK 1.8 | 6.6 | 54 20 | DCAMKLI1 | 53 86 | 100 | 73
ALK(CI1156 | 0.2 2 89 15 | DCAMKL2 | 72 79 | 100 | 95
Y)
ALK(L1196 | 89 | 28 | 100 | 43 | DCAMKL3 | 100 | 100 | 100 | 96
M)
AMPK-alpha| 100 | 100 | 100 | 95 DDRI1 79 | 100 | 100 | 94
1
AMPK-alpha| 96 | 100 | 100 | 100 DDR2 78 69 | 100 | 100
2
ANKK1 78 93 | 100 | 87 DLK 94 93 | 100 | 100
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ARKS 87 68 | 100 | 100 DMPK 81 94 | 100 | 100
ASK1 99 16 | 100 | 100 DMPK2 92 | 100 | 100 | 100
ASK2 69 69 | 100 | 82 DRAKI1 81 24 98 49

AURKA 100 | 97 | 100 | 98 DRAK2 60 | 3.6 | 60 16
AURKB 99 | 100 | 100 | 82 DYRKIA 0 1.6 13 1.6
AURKC 100 | 71 | 100 | 100 | DYRKIB 6.9 10 0 12
AXL 98 99 | 100 | 83 DYRK2 5 6.5 | 60 8
BIKE 98 70 85 99 EGFR 84 80 9 | 100
BLK 96 | 100 | 88 | 100 |EGFR(E746-| 90 | 100 | 100 | 100
A750del)
BMPRIA | 100 | 87 | 100 | 100 | EGFR(G719| 78 90 99 | 100
®)
BMPRI1B 100 | 100 | 86 74 | EGFR(G719 | 75 74 99 | 100
S)
BMPR2 97 | 100 | 100 | 64 |EGFR(L747-| 77 73 | 100 | 100
E749del,
A750P)
BMX 83 95 | 100 | 100 |EGFR(L747-| 87 | 100 | 90 | 100
S752del,
P753S)
BRAF 66 91 | 100 | 84 |EGFR(L747-| 70 92 97 | 100
T751del,
Sins)
BRAF(V600 | 69 | 100 | 100 | 80 | EGFR(L858 | 71 80 | 100 | 100
E) R)
BRK 87 95 | 100 | 100 | EGFR(L858 | 57 52 | 100 | 89
R, T790M)
BRSK1 100 | 14 | 100 | 100 | EGFR(L861 | 65 95 75 | 100
Q)
BRSK2 100 | 75 | 100 | 100 |EGFR(S752-1| 83 97 | 100 | 100
759del)
BTK 84 | 100 | 100 | 64 | EGFR(T790 | 67 57 | 100 | 100
M)
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BUBI 61 15 | 100 | 62 EIF2AK1 100 | 79 | 100 | 100
CAMKI1 61 52 | 100 | 97 EPHA1 89 99 | 100 | 100
CAMKI1B 28 37 86 94 EPHA2 87 94 | 100 | 100
CAMKI1D 66 54 | 100 | 77 EPHA3 89 97 97 | 100
CAMKI1G 69 67 | 100 | 99 EPHA4 93 74 | 100 | 91
CAMK2A 24 54 94 93 EPHAS 100 | 99 | 100 | 100
CAMK2B 35 71 | 100 | 100 EPHAG6 95 96 | 100 | 100
CAMK2D 39 76 91 | 100 EPHA7 100 | 65 | 95 | 100
CAMK2G 60 93 | 100 | 100 EPHAS 100 | 13 81 100
CAMK4 94 | 100 | 90 96 EPHBI1 100 | 91 98 | 100
CAMKKI1 54 84 | 100 | 87 EPHB2 100 | 100 | 99 90
CAMKK?2 21 61 | 100 | &7 EPHB3 94 95 | 100 | 97
CASK 77 89 | 100 | 82 EPHB4 77 99 | 100 | 100
CDC2L1 88 94 98 | 100 EPHB6 35 | 100 | 92 | 100
CDC2L2 83 86 | 100 | 100 ERBB2 79 93 | 100 | 71
CDC2L5 77 | 100 | 100 | 95 ERBB3 8 | 100 | 100 | 79
CDK11 100 | 100 | 100 | 100 ERBB4 93 92 | 100 | 100
CDK2 100 | 100 | 100 | 100 ERK1 100 | 100 | 100 | 100
CDK3 9 | 100 | 100 | 100 ERK2 99 | 100 | 100 | 97
CDK4 88 94 | 100 | 92 ERK3 91 | 100 | 75 | 100
CDK4-cyclin| 94 | 100 | 100 | 61 ERK4 71 93 70 | 100
D1
CDK4-cyclin| 88 91 | 100 | 90 ERKS5 77 49 | 100 | 35
D3
CDK5 100 | 98 98 | 100 ERKS 94 62 | 100 | 100
CDK7 62 | 100 | 100 | 96 ERN1 46 69 | 100 | 70
CDKS8 98 | 100 | 100 | 100 FAK 52 33 80 77
CDK9 72 94 | 100 | 100 FER 32 11 48 | 100
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[3£9]
ZIvkobAl | AAL | AA | AAL AN TIvkebAl | AA | A AA] | AA
o1 |12 |30 |43 o1 |12 | o130 | o143
FES 74 | 60 | 100 | 100 MAK 85 | 100 | 100 | 100
FGFR1 90 | 100 | 100 | 98 | MAP3KI | 96 | 90 |100 | 72
FGFR2 | 70 | 69 | 100 | 100 | MAP3K15 | 96 | 6 | 100 | 56
FGFR3 8 | 90 | 100 | 100 | MAP3K2 | 31 | 95 | 100 | 63
FGFR3(G697| 82 | 94 | 100 | 100 | MAP3K3 | 82 | 89 | 100 | 100
O
FGFR4 | 69 | 62 | 100 | 100 | MAP3K4 | 85 | 88 | 100 | 100
FGR 77 | 99 | 95 | 100 | MAP4K2 | 84 | 84 | 92 | 94
FLT1 83 | 74 | 100 | 100 | MAP4K3 | 100 | 88 | 100 | 86
FLT3 98 | 96 | 100 | 88 | MAP4K4 | 88 | 86 | 96 | 93
FLT3(D835H| 100 | 96 | 100 | 100 | MAP4KS | 100 | 97 | 100 | 100
)
FLT3(D835V| 18 | 38 | 100 | 60 |MAPKAPK2| 97 | 12 | 71 | 64
)
FLT3(D835Y| 62 | 59 | 100 | 95 |MAPKAPKS| 47 | 20 | 100 | 56
)
FLT3(ITD) | 65 | 59 | 100 | 100 | MARK1 | 90 | 86 | 100 | 98
FLT3(ITD, | 37 | 75 | 100 | 54 | MARK2 | 96 | 75 | 100 | 100
D835V)
FLT3(ITD, | 53 | 34 [ 100 | 50 | MARK3 | 96 | 100 | 100 | 100
F691L)
FLT3(K663Q| 88 | 78 | 100 | 100 | MARK4 | 100 | 87 | 100 | 98
)
FLT3(N841T)| 85 | 92 | 100 | 98 | MAST1 |100 | 94 | 100 | 100
FLT3(R834Q| 74 | 74 | 100 | 76 MEK 1 80 | 93 | 93 | 79
)
FLT3-autoinh| 80 | 100 | 99 | 93 MEK2 89 | 100 | 100 | 75
ibited
FLT4 88 | 96 | 88 [100 | MEK3 |100 | 0.4 | 100 | 4.3
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FRK 88 | 100 | 100 | 100 MEK4 22 0 100 0
FYN 83 | 100 | 100 | 100 MEKS5 17 21 85 | 100
GAK 9 | 9.1 | 100 | 36 MEKG6 60 27 | 100 | 61

GCN2(Kin.D| 11 | 100 | 97 94 MELK 75 46 | 100 | 69
om.2,
S808G)
GRK1 90 87 92 46 MERTK 100 | 96 | 100 | 100
GRK2 74 83 82 71 MET 85 87 95 99
GRK3 68 74 97 86 |METMI1250( 75 | 100 | 100 | 100
T)
GRK4 76 71 92 | 100 | MET(Y1235| 97 48 75 | 100
D)
GRK7 80 80 | 100 | 100 MINK 96 57 | 100 | 58
GSK3A 83 90 97 | 100 MKK?7 78 31 | 100 | 77
GSK3B 81 97 | 100 | 68 MKNK1 95 98 | 100 | 70
HASPIN 100 | 91 95 61 MKNK?2 82 32 | 100 | 66
HCK 81 | 100 | 71 93 MLCK 53 62 | 100 | 57
HIPK1 99 26 72 85 MLK1 91 | 100 | 100 | 100
HIPK2 20 20 | 100 | 53 MLK?2 86 | 100 | 100 | 97
HIPK3 12 25 | 100 | 92 MLK3 98 96 72 | 100
HIPK4 22 89 | 100 | 100 MRCKA 94 | 100 | 100 | 83
HPK1 90 | 100 | 100 | 97 MRCKB 92 95 | 100 | 100
HUNK 100 | 6.4 | 52 15 MST1 9 | 100 | 46 | 100
ICK 82 | 100 | 100 | 77 MSTIR 100 | 91 | 100 | 100
IGFIR 95 91 81 99 MST2 96 | 100 | 100 | 100
IKK-alpha 83 90 | 100 | 84 MST3 90 80 | 100 | 100
IKK-beta 92 96 | 100 | 87 MST4 72 97 | 100 | 86
IKK-epsilon | 86 95 | 100 | 100 MTOR 91 93 | 100 | 100
INSR 94 26 | 100 | 93 MUSK 50 | 100 | 100 | 100
INSRR 14 | 32 | 100 | 90 MYLK 87 0 9.6 0
IRAK1 59 | 100 | 100 | 84 MYLK2 0 100 | 100 | 100
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IRAK3 97 | 100 | 100 | 100 MYLK4 100 | 87 | 100 | 94

IRAK4 100 | 100 | 100 | 88 MYO3A 89 71 | 100 | 100

ITK 91 98 | 100 | 100 MYO3B 69 69 77 86

JAK1(JHIdo | 100 | 89 | 100 | 100 NDRI1 66 | 100 | 100 | 56
main-catalyti

c)

JAK1(JH2do | 73 37 | 100 | 77 NDR2 79 89 | 100 | 100
main-pseudo

kinase)

JAK2(JHIdo | 75 91 | 100 | 55 NEK1 84 79 | 100 | 100
main-catalyti

c)

JAK3(JHIdo | 79 87 | 100 | 88 NEK10 89 59 99 94
main-catalyti

c)

JNK1 78 0 77 0 NEK11 73 83 | 100 | 61

JNK2 17 0 95 0 NEK2 83 95 91 | 100

JNK3 12 0 100 | 0.05 NEK3 100 | 79 77 30
KIT 18 25 | 100 | 93 NEK4 63 | 100 | 100 | 75

KIT(A829P) | 81 70 | 100 | 100 NEKS 87 | 100 | 100 | 100

KIT(D816H) | 62 99 | 100 | 54 NEK6 85 99 | 100 | 100

KIT(D816V) | 90 55 | 100 | 99 NEK7 93 97 75 | 100

KIT(L576P) | 78 81 | 100 | 58 NEK9 97 93 9 | 100

KIT(V559D) | 86 11 | 100 | 69 NIK 99 14 | 100 | 22
KIT(V559D, | 90 74 | 100 | 97 NIM1 32 90 | 100 | 83
T6701)
KIT(V559D, | 85 59 99 | 100 NLK 89 54 | 100 | 100
V654A)
KIT-autoinhi | 95 29 98 64 OSRI1 71 24 | 100 | 74
bited

LATSI1 87 88 | 100 | 100 | p38-alpha 12 | 100 | 100 | 100

LATS2 100 | 100 | 100 | 100 p38-beta 74 86 | 100 | 100

LCK 73 99 | 100 | 100 | p38-delta 100 | 95 | 100 | 95
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LIMK1 49 | 100 | 100 | 100 | p38-gamma | 81 | 100 | 47 | 100
LIMK2 100 | 100 | 100 | 100 PAK1 73 95 91 98

LKB1 92 | 100 | 100 | 100 PAK2 88 92 | 100 | 93
LOK 95 | 100 | 100 | 98 PAK3 67 | 100 | 85 92
LRRK2 90 | 09 | 71 1.4 PAK4 100 | 90 | 100 | 100
LRRK2(G20| 1.1 | 0.6 | 52 0 PAK6 90 95 | 100 | 100
19S)
LTK 0.55 | 29 12 73 PAK?7 90 98 | 100 | 96
LYN 24 | 100 | 100 | 98 PCTK1 94 | 100 | 100 | 82
LZK 100 | 87 62 67 PCTK2 92 85 | 100 | 86
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[3£10]
ZIvtobAl | AAL | ZAA | AN AA | ZIvelbAl | AL EA | AA | AA
o1 |12 | <30 | )43 o1 |12 | <30 | )43
PCTK3 88 90 97 100 [RSKI1(Kin.D| 77 100 94 100
om.1-N-term
inal)
PDGFRA 79 74 97 100 [RSKI1(Kin.D| 90 62 100 | 100
om.2-C-term
inal)
PDGFRB 76 81 95 93 |RSK2(Kin.D| 66 95 100 52
om.1-N-term
inal)
PDPK1 79 84 100 57 |RSK2(Kin.D| 75 93 100 69
om.2-C-term
inal)
PFCDPK1(P| 89 100 | 100 78 |RSK3(Kin.D| 89 100 | 100 91
falciparum) om.1-N-term
inal)
PFPKS(P.fal| 100 97 100 77 |RSK3(Kin.D| 89 28 100 18
ciparum) om.2-C-term
inal)
PFTAIRE2 | 80 88 87 100 [RSK4(Kin.D| 47 89 100 66
om.1-N-term
inal)
PFTK1 93 100 | 100 | 100 |RSK4(Kin.D| 84 73 100 97
om.2-C-term
inal)
PHKGI1 84 28 100 67 S6K1 67 95 93 72
PHKG2 48 21 81 25 SBK1 80 97 100 82
PIK3C2B 8.8 100 | 100 | 100 SGK 95 37 100 38
PIK3C2G 93 87 100 | 100 SgK110 83 100 | 100 | 100
PIK3CA 87 100 | 100 | 100 SGK2 100 93 100 51
PIK3CA(C4 | 100 99 88 100 SGK3 100 94 100 75
20R)
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PIK3CA(ES5 | 91 79 94 88 SIK 78 98 100 | 100
42K)

PIK3CA(ES| 99 | 100 | 67 90 SIK2 84 | 100 | 100 | 100
45A)

PIK3CA(ES | 98 84 85 56 SLK 90 | 100 | 100 | 100
45K)

PIK3CA(H1 | 100 | 64 99 | 100 SNARK 85 75 100 | &9
047L)

PIK3CA(H1 | 100 | 100 | 100 | 100 SNRK 93 69 | 100 | 100
047Y)

PIK3CA(I80| 82 86 75 58 SRC 89 95 86 93
OL)

PIK3CAM1| 80 96 | 100 | 100 SRMS 67 93 100 | 75
0430)

PIK3CA(Q5| 96 97 100 | 100 SRPK1 91 76 | 100 | 100
46K)

PIK3CB 99 71 100 | 80 SRPK2 86 87 100 | 78

PIK3CD 100 | 48 96 97 SRPK3 91 82 98 100

PIK3CG 54 | 100 | 100 | 99 STK16 84 64 74 83

PIK4CB 93 15 100 | &9 STK33 79 19 43 14

PIKFYVE | 34 | 100 | 100 | 74 STK35 22 95 99 100

PIM1 93 94 | 100 | 72 STK36 95 100 | 100 | 100

PIM2 87 99 89 93 STK39 93 52 | 100 | 17

PIM3 92 90 99 81 SYK 2.6 23 59 | 100

PIPSK1A 99 71 100 | 75 TAK1 79 39 100 | 91

PIP5K1C 95 26 100 | 49 TAOKI1 73 8 | 100 | 90

PIPSK2B 96 81 100 | 67 TAOK2 87 100 | 100 | 86

PIP5K2C 98 45 | 100 | 5.6 TAOK3 88 86 87 81

PKAC-alpha| 37 100 | 100 | 99 TBK1 86 95 50 94

PKAC-beta | 96 95 100 | 100 TEC 96 4.3 98 100

PKMYT1 94 75 100 | 100 TESK1 100 | 93 100 | 100
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PKN1 86 97 100 | 100 | TGFBRI 84 | 100 | 100 | 100

PKN2 86 97 100 | 100 | TGFBR2 92 | 100 | 100 | 95

PKNB(M.tu | 87 91 100 | 100 TIE1 100 | 47 100 | 100

berculosis)

PLK1 73 15 100 | 66 TIE2 65 89 100 | 100

PLK2 80 91 100 | 73 TLK1 94 94 | 100 | 100

PLK3 95 98 100 | 78 TLK2 84 | 100 | 100 | 100

PLK4 93 0.9 | 100 | 33 TNIK 100 | 83 | 100 | 100

PRKCD 12 98 100 | 100 TNK1 88 100 | 62 84

PRKCE 89 99 | 100 | 64 TNK2 88 16 | 100 | 100

PRKCH 76 98 100 | 100 | TNNI3K 73 71 100 | 100

PRKCI 93 92 90 98 TRKA 78 100 | 100 | 62

PRKCQ 99 81 82 92 TRKB 87 100 | 100 | 49

PRKDI1 97 30 97 15 TRKC 97 100 | 100 | 66

PRKD2 95 22 | 100 | 34 TRPM6 78 100 | 100 | 82

PRKD3 70 17 100 | 8.7 TSSK1B 88 31 100 | 94

PRKG1 89 92 | 100 | 100 TSSK3 69 65 100 | 78

PRKG2 92 91 100 | 98 TTK 94 9.8 31 3.2

PRKR 100 | 100 | 100 | 74 TXK 9.5 98 100 | 100

PRKX 100 | 38 100 | 100 |TYK2(JHId| 90 95 100 | 35
omain-cataly
tic)

PRP4 99 9 | 100 | 85 |TYK2(JH2d| 88 100 | 100 | 81

omain-pseud

okinase)
PYK2 87 16 100 | 95 TYRO3 97 100 | 100 | 100
QSK 67 91 100 68 ULK1 95 81 100 64

RAF1 71 100 | 100 | 100 ULK2 84 | 100 | 100 | 75

RET 100 | 100 | 93 100 ULK3 100 | 98 97 53

RET(M918T| 83 100 | 100 | 100 | VEGFR2 97 97 81 74
)

RET(V804L | 97 84 | 100 | 100 VPS34 94 97 100 | 95
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[191]

)

RET(V804 | 96 88 | 100 | 100 VRK2 94 | 100 | 100 | 73
M)

RIOK1 92 49 | 100 | 100 WEE!1 92 | 100 | 99 98

RIOK2 66 82 | 100 | 96 WEE2 100 | 100 | 100 | 100

RIOK3 72 46 | 100 | 100 WNK1 100 | 100 | 100 | 97

RIPK1 57 97 100 | 100 WNK2 78 8 | 100 | 79

RIPK2 83 80 | 100 | 100 WNK3 87 84 | 100 | 95

RIPK4 100 | 100 | 23 75 WNK4 79 100 | 100 | 71

RIPKS 95 12 71 24 YANKI1 99 93 100 | 100

ROCKI1 41 90 | 100 | 80 YANK?2 96 | 100 | 100 | 100

ROCK2 82 75 100 | 66 YANK3 89 94 | 100 | 90

ROS1 84 57 90 | 100 YES 99 34 | 100 | 100

RPS6KA4(K| 54 91 100 | 100 YSK1 89 79 78 87
in.Dom.1-N-

terminal)

RPS6KA4(K| 93 0.1 99 10.55 YSK4 100 | 5.1 100 44
in.Dom.2-C-

terminal)

RPS6KAS(K| 16 94 100 | 100 ZAK 59 92 100 | 100
in.Dom.1-N-

terminal)

RPS6KAS5(K| 100 | 6.8 100 87 ZAP70 85 18 100 58
in.Dom.2-C-

terminal)

871 3k 8 WA 1200 Wb vlef fTol, & kg o] A Ao 3=
ABLI1(F317L)-phosphorylated, ABL1(H396P)-nonphosphorylated,
ABL1(Q252H)-nonphosphorylated, ALK, ALK(C1156Y), ALK(L1196M), ASK1,
BRSKI1, BUBI, CAMKI1B, CAMK2A, CAMKK?2, CHEK?2, CLK1, CLK2, CLK4,
CSFI1R-autoinhibited, CSNK1A1, CSNK1AI1L, CSNK1D, CSNKI1E, CSNK1G3,
DAPK1, DAPK2, DAPK3, DRAKI1, DRAK2, DYRKI1A, DYRKIB, DYRK2,
EPHA7, EPHAS, FAK, FER, FLT3(D835V), FLT3(ITD, F691L), GAK,
GCN2(Kin.Dom.2, S808G), HIPK2, HIPK3, HIPK4, HUNK, ICK, INSR, INSRR,
JNKI, JNK2, JNK3, KIT, KIT(L576P), KIT(V559D), KIT-autoinhibited, LRRK?2,
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[192]

[193]

[194]
[195]

[196]

LRRK2(G2019S), LTK, LYN, MAP3K15, MAP3K2, MAPKAPK2, MAPKAPKS,
MEK3, MEK4, MEKS5, MEK6, MKK7, MKNK2, MYLK, MYLK2, NIK, NIMI,
OSRI1, p38-alpha, PHKG1, PHKG?2, PIK3C2B, PIK4CB, PIKFYVE, PIP5K1C,
PIP5K2C, PLK1, PLK4, PRKCD, PRKD1, PRKD2, PRKD3, PYK2, RIPK4, RIPKS,
RPS6KA4(Kin.Dom.2-C-terminal), RPS6KAS(Kin.Dom.1-N-terminal),
RPS6KAS(Kin.Dom.2-C-terminal), RSK3(Kin.Dom.2-C-terminal), STK33, STK35,
STK39, SYK, TEC, TNK2, TSSK1B, TTK, TXK, YES, YSK4, ZAP70 7| -}-o} A ||
r/Hg}cq ZXJ Bﬂl-‘;«-g 35% Eq_ Zo )\LO 7].Z]L‘ 74 < OL 2= ohq_
ol= & g o AAd shetEo] AVl U H Bl tste] oA B4 ZaL

e HER = Zlol, o] 2R AV U Bk thdd Aol ARG A
F83 BTk 9SS GAIBRE Hlolu,

wheb], Bodkno] uhe gela 12 B4 5 e SRS
ABLI1(F317L)-phosphorylated, ABL1(H396P)-nonphosphorylated,
ABL1(Q252H)-nonphosphorylated, ALK, ALK(C1156Y), ALK(L1196M), ASK1,
BRSK1, BUB1, CAMKI1B, CAMK2A, CAMKK?2, CHEK?2, CLK1, CLK2, CLK4,
CSF1R-autoinhibited, CSNK1A1, CSNK1A1L, CSNK 1D, CSNKI1E, CSNK1G3,
DAPKI1, DAPK2, DAPK3, DRAKI1, DRAK2, DYRKI1A, DYRKI1B, DYRK2,
EPHA7, EPHAS, FAK, FER, FLT3(D835V), FLT3(ITD, F691L), GAK,
GCN2(Kin.Dom.2, S808G), HIPK2, HIPK3, HIPK4, HUNK, ICK, INSR, INSRR,
JNK1, JNK2, JNK3, KIT, KIT(L576P), KIT(V559D), KIT-autoinhibited, LRRK2,
LRRK2(G2019S), LTK, LYN, MAP3K15, MAP3K2, MAPKAPK2, MAPKAPKS,
MEK3, MEK4, MEKS5, MEK6, MKK7, MKNK2, MYLK, MYLK2, NIK, NIMI,
OSRI1, p38-alpha, PHKG1, PHKG?2, PIK3C2B, PIK4CB, PIKFYVE, PIP5K1C,
PIP5K2C, PLK1, PLK4, PRKCD, PRKD1, PRKD2, PRKD3, PYK2, RIPK4, RIPKS,
RPS6KA4(Kin.Dom.2-C-terminal), RPS6KAS(Kin.Dom.1-N-terminal),
RPS6KAS(Kin.Dom.2-C-terminal), RSK3(Kin.Dom.2-C-terminal), STK33, STK35,
STK39, SYK, TEC, TNK2, TSSK 1B, TTK, TXK, YES, YSK4, ZAP70 7| 1}-o}- A
e Aghe] X7 = g oot A= F85HA AFSE 57 3

<HEA 3> E Ao & A EY HG AEFAA Y QA4S A A "a“%‘

Vg ol whE Bhoh 18 FAH = 3 o] W Al EFol M ¢ /141 3}
A A A S H7FsE7] fste], H oF A EFE el A Qi 448T Al E5700 A 9
A2zt A A A e E‘rb‘m 2 W ol A A 23 A A 1,2,
3,4,9,12,13,15,21,22,23, % 249] 3}3=& AHEsl oy, 1 2495 =14
20 EFH AT A A A g2 skl e Ak

A, 448T Al 3255 AL-8-314] 60 mm disholl 0.75 ~ 1 x 106711 2] A2 & Ao &
5 BHF & FAA AT 3= o] HFE 5=7H100 nMo] ¥ =S H7ERE v 37
°C CO, M F710ll A 244t & ml FaFRA T Wl F el & Kot A EE 353 F
RIPA buffer (50 mM Tris-HCI pH 7.5, 150 mM NacCl, 1% Sodium Deoxycholate,
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[197]

[198]

[199]

[200]

[201]

0.1% SDS, 1% Triton X-100)°]| protease inhibitor (Roche, 11836153001) 2
phosphatase inhibitor (GenDEPOT, P3200-001)7} 01t £ 3t -S- 7} 30~50 ul¥
ol At} Ieeoll L 1027} vortexing S 33| ¥HE-3Fg oF. DA 2] (13000
rpm, 4°C, 204)8Fe] 45 dS %7 5 BCA AP o= adwlad w5 5 =431,
5X sample buffer (1 M Tris-HCI pH 6.8, 10% SDS, 50% Glycerol, 5%
beta-mercaptoethanol, 1% Bromophenol blue)E 4 o] =%} Ul (sample buffer2]
HEFFEE1X). L F 75°CN A 553 F T A4 B3RS 18 gt

A28 £ S 033 o] 3 AT Geldll 20 pg/wellE 2
A7194 52 %18 (100Vel A 1A {hH$E F @94 -2 PVDF membrane © = transfer
S TH250 mA, 100+%). Membrane- 5% skim milk 2 blocking (<>, 1A {H) gt

2 128HA] (p-LRRK2, LRRK?2, beta-actin)ol] ¥ o] W& A] #H th4°C, 1841 7H). 12}
LA & TBST buffer= A 2] 8} 31 (10, 63]), 22} 84| (Goat anti-rabbit
IgG-HRP)ell W o] Wk A 71 & (42, 141 71) TBST buffer® A 2 3t} (104,
63]). Membrane-2- GE ECL plus solution®]] 5%-3F 8+-5-A] 71 t}§ X-ray film 2 &
A=k

132 B gl e e 0] 448T Al 520014 2] LRRK2 $14F3}
A7 A7 AE vERd ARl o] T

1 220 e ule) o Boub o)) whE 313 RS A 2] S ], W F %
32} f- 2l M EFQ 448T M| £ A &] LRRK2 Q14817 A ¥ = A& o
ATH W, E o) nhE SRt E S A ehA] kS W e} vl aste] HEE =
P-LRRK29] o] d A 3] W& A& AT 4= Q). o]i= & gl up&
s}3tE o] LRRK29] 14F8lE g 3p4 o 2 oA gtz A& o v gt

upehA], g ol i 318k 1 ' BAE = SRt eSS E

LRRK2 91413} & g 3% o &2 A A 7] L2 LRRK

\®]
)
(i
i,
1o
2
il
HH

£
ok
oo
o
2
o
%)
N
2,
lal
ol
o
0
Ot
O
=
N
el
oo
st
o
¥2,
o
X

[e} o = AN
AR o874
2o wh2 38t 12 A E= S, o o] 33} o] A A, = o] 9
ofetd o v 5§ 7hs e 92 WA JfolA] v A3ke] A w i oo
&3t AHEE 5 Aot
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[ 8] A1ge] shehA 12 34

g8 9] Al
A7) @l 7] vbol A = AAKL, ABL1(E255K)-phosphorylated.
ABLI1(F3171)-nonphosphorylated, ABL1(F317I)-phosphorylated,
ABLI1(F317L)-nonphosphorylated, ABL1(F317L)-phosphorylated,
ABL1(H396P)-nonphosphorylated, ABL1(H396P)-phosphorylated,
ABL1(M351T)-phosphorylated, ABL1(Q252H)-nonphosphorylated,
ABL1(Q252H)-phosphorylated, ABL1(T315I)-nonphosphorylated,
ABLI1(T315I)-phosphorylated, ABL1(Y253F)-phosphorylated,
ABL1-nonphosphorylated, ABL1-phosphorylated, ABL2, ACVR1, ACVRIB,
ACVR2A, ACVR2B, ACVRLI, ADCK3, ADCK4, AKTI1, AKT2, AKT3,
ALK, ALK(C1156Y), ALK(L1196M), AMPK-alphal, AMPK-alpha2,
ANKKI1, ARKS, ASK1, ASK2, AURKA, AURKB, AURKC, AXL, BIKE,
BLK, BMPR1A, MPR1B, BMPR2, BMX, BRAF, BRAF(V600E), BRK,
BRSK1, BRSK2, BTK, BUB1, CAMKI1, CAMKI1B, CAMKI1D, CAMKI1G,
CAMK2A, CAMK2B, CAMK2D, CAMK2G, CAMK4, CAMKK1,
CAMKK?2, CASK, CDC2L1, CDC2L2, CDC2LS5, CDK11, CDK2, CDK3,
CDK4, CDK4-cyclinD1, CDK4-cyclinD3, CDKS, CDK7, CDKS, CDK®9,
CDKLI1, CDKL2, CDKL3, CDKLS5, CHEK1, CHEK?2, CIT, CLK1, CLK2,
CLK3, CLK4, CSFI1R, CSF1R-autoinhibited, CSK, CSNK1A1, CSNK1AIL,
CSNKI1D, CSNKI1E, CSNK1G1, CSNK1G2, CSNK1G3, CSNK2A1,
CSNK2A2, CTK, DAPK1, DAPK2, DAPK3, DCAMKLI1, DCAMKL?2,
DCAMKLS3, DDR1, DDR2, DLK, DMPK, DMPK2, DRAK1, DRAK?2,
DYRKI1A, DYRKI1B, DYRK2, EGFR, EGFR(E746-A750del), EGFR(G719C),
EGFR(G719S), EGFR(L747-E749del, A750P), EGFR(L747-S752del, P7538S),
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EGFR(L747-T751del, Sins), EGFR(L858R), EGFR(L858R, T790M),
EGFR(L861Q), EGFR(S752-1759del), EGFR(T790M), EIF2AK1, EPHAI,
EPHA2, EPHA3, EPHA4, EPHAS, EPHA6, EPHA7, EPHAS, EPHBI,
EPHB2, EPHB3, EPHB4, EPHB6, ERBB2, ERBB3, ERBB4, ERK1, ERK2,
ERK3, ERK4, ERKS, ERKS, ERN1, FAK, FER, FES, FGFR1, FGFR2,
FGFR3, FGFR3(G697C), FGFR4, FGR, FLTI, FLT3, FLT3(D835H),
FLT3(D835V), FLT3(D835Y), FLT3(ITD), FLT3(ITD, D835V), FLT3(ITD,
F691L), FLT3(K663Q), FLT3(N8411), FLT3(R834Q), FLT3-autoinhibited,
FLT4, FRK, FYN, GAK, GCN2(Kin.Dom.2, S808G), GRK1, GRK2, GRK3,
GRK4, GRK7, GSK3A, GSK3B, HASPIN, HCK, HIPK1, HIPK2, HIPK3,
HIPK4, HPK1, HUNK, ICK, IGF1R, IKK-alpha, IKK-beta, IKK-epsilon,
INSR, INSRR, IRAK1, IRAK3, IRAK4, ITK, JAK1(JH1domain-catalytic),
JAK1(JH2domain-pseudokinase), JAK2(JH1domain-catalytic),
JAK3(JHIdomain-catalytic), INK1, JNK2, JNK3, KIT, KIT(A829P),
KIT(D816H), KIT(D816V), KIT(L576P), KIT(V559D), KIT(V559D, T6701),
KIT(V559D, V654A), KIT-autoinhibited, LATS1, LATS2, LCK, LIMKI,
LIMK2, LKB1, LOK, LRRK2, LRRK2(G2019S), LTK, LYN, LZK, MAK,
MAP3K1, MAP3K15, MAP3K2, MAP3K3, MAP3K4, MAP4K2, MAP4K3,
MAP4K4, MAP4KS, MAPKAPK2, MAPKAPKS, MARK1, MARK?2,
MARK3, MARK4, MAST1, MEK1, MEK2, MEK3, MEK4, MEKS, MEKS6,
MELK, MERTK, MET, MET(M1250T), MET(Y 1235D), MINK, MKK?7,
MKNK1, MKNK?2, MLCK, MLK1, MLK2, MLK3, MRCKA, MRCKB,
MSTI1, MSTI1R, MST2, MST3, MST4, MTOR, MUSK, MYLK, MYLK2,
MYLK4, MYO3A, MYO3B, NDR1, NDR2, NEK1, NEK10, NEK11, NEK?2,
NEK3, NEK4, NEKS5, NEK6, NEK7, NEK9, NIK, NIM1, NLK, OSRI1,
p38-alpha, p38-beta, p38-delta, p38-gamma, PAK1, PAK2, PAK3, PAK4,
PAK6, PAK7, PCTKI1, PCTK2, PCTK3, PDGFRA, PDGFRB, PDPK1,
PFCDPKI1(P.falciparum), PFPKS5(P.falciparum), PFTAIRE2, PFTK1, PHKGI,
PHKG2, PIK3C2B, PIK3C2G, PIK3CA, PIK3CA(C420R), PIK3CA(E542K),
PIK3CA(ES545A), PIK3CA(E545K), PIK3CA(H1047L), PIK3CA(H1047Y),
PIK3CA(800L), PIK3CA(M10431), PIK3CA(Q546K), PIK3CB, PIK3CD,
PIK3CG, PIK4CB, PIKFYVE, PIM1, PIM2, PIM3, PIPSK1A, PIP5K1C,
PIPSK2B, PIP5SK2C, PKAC-alpha, PKAC-beta, PKMYTI1, PKN1, PKN2,
PKNB(M.tuberculosis), PLK1, PLK2, PLK3, PLK4, PRKCD, PRKCE,
PRKCH, PRKCI, PRKCQ, PRKDI, PRKD2, PRKD3, PRKGI1, PRKG?2,
PRKR, PRKX, PRP4, PYK2, QSK, RAF1, RET, RET(M918T), RET(V804L),
RET(V804M), RIOK1, RIOK?2, RIOK3, RIPK1, RIPK2, RIPK4, RIPKS,
ROCK1, ROCK2, ROS1, RPS6KA4(Kin.Dom.1-N-terminal),
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[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

RPS6KA4(Kin.Dom.2-C-terminal), RPS6KAS(Kin.Dom.1-N-terminal),
RPS6KAS(Kin.Dom.2-C-terminal), RSK1(Kin.Dom.1, N-terminal),
RSK1(Kin.Dom.2-C-terminal), RSK2(Kin.Dom.1-N-terminal),
RSK2(Kin.Dom.2-C-terminal), RSK3(Kin.Dom.1-N-terminal),
RSK3(Kin.Dom.2-C-terminal), RSK4(Kin.Dom.1-N-terminal),
RSK4(Kin.Dom.2-C-terminal), S6K1, SBK1, SGK, SgK110, SGK2, SGK3,
SIK, SIK2, SLK, SNARK, SNRK, SRC, SRMS, SRPK1, SRPK2, SRPK3,
STK16, STK33, STK35, STK36, STK39, SYK, TAKI, TAOK1, TAOK2,
TAOKS3, TBK1, TEC, TESK1, TGFBR1, TGFBR2, TIE1, TIE2, TLKI, TLK2,
TNIK, TNK1, TNK2, TNNI3K, TRKA, TRKB, TRKC, TRPM6, TSSK1B,
TSSK3, TTK, TXK, TYK2(JHIdomain-catalytic),
TYK2(JH2domain-pseudokinase), TYRO3, ULK1, ULK2, ULK3, VEGFR2,
VPS34, VRK2, WEE1, WEE2, WNK1, WNK2, WNK3, WNK4, YANKI,
YANK?2, YANK3, YES, YSK1, YSK4, ZAK % ZAP702 & o] Fo] %
FORPE AHE |F o] A 5H O s Y 2HE,

A gakel] oA,

7] qu vlibobAl Bl Aske o B W 4B R 9FAROR
o Fol Az T OB E M 15 o el A SO shiz ooty

2.
Al 108l 101 A,
37 B A Sxstolv] AT A1 AR, TALY, A0,
AW A5 Oy ek 2954 22 49

O £ N ASE, EF 1EE, DAL
Q1A ol 2 o] Folzl o RE el 1% o 49l Ag EHow

= S s
3hiz oFsbd 2 &,

>
o

-

N

-

- =
(o3
\.11"
12l
©
X,
o2
")
o%
R

%

L 0@ n2
42
L 0@ n2

o3
o3

oF
o

o o
N
o

-

Py
©

e
2
=,
g
o -
ol
iz
ul
[-'>~
1o ox
it
rir
o
©
ro
J]m N
o,
o
ol

o 2
>

oo
& ¢
st
o o
Ly

O,
o

-

o
ol

o
ol

© ofX

y

M
N
o o

ool Pg N ox

o2 4
ro, O
-n

oY, 9

-

2ol
o
B 4y |
N
o
4 = El ox

offt o

ofN
o :

HO
o d

-

(o]
ofN
BN o

>

ox

> 4

N

ofN o,

ol -

o e

o X o

o 4o

o I
b

2 ox T
o
o,
o o
o
o,
X
o3
o
o,
off -
o
!
o
o,
s
~ o
A
o
o,
S
o)

d
.



WO 2020/036437 PCT/KR2019/010369

(878 14] A8l oA,
471 8}3HE-2 ABLI1(F317L)-phosphorylated,
ABL1(H396P)-nonphosphorylated, ABL1(Q252H)-nonphosphorylated, ALK,
ALK(C1156Y), ALK(L1196M), ASK1, BRSK1, BUBI, CAMKIB,
CAMK2A, CAMKK?2, CHEK2, CLK1, CLK2, CLK4, CSFIR-autoinhibited,
CSNKI1AT1, CSNK1AIL, CSNKI1D, CSNK1E, CSNK1G3, DAPK1, DAPK2,
DAPK3, DRAK1, DRAK2, DYRK1A, DYRKI1B, DYRK2, EPHA7, EPHAS,
FAK, FER, FLT3(D835V), FLT3(ITD, F691L), GAK, GCN2(Kin.Dom.2,
S808G), HIPK?2, HIPK3, HIPK4, HUNK, ICK, INSR, INSRR, JNK1, JNK2,
JNK3, KIT, KIT(L576P), KIT(V559D), KIT-autoinhibited, LRRK?2,
LRRK2(G2019S), LTK, LYN, MAP3K15, MAP3K2, MAPKAPK2,
MAPKAPKS, MEK3, MEK4, MEKS, MEK6, MKK7, MKNK2, MYLK,
MYLK?2, NIK, NIM1, OSR1, p38-alpha, PHKGI1, PHKG2, PIK3C2B,
PIK4CB, PIKFYVE, PIPSKI1C, PIP5SK2C, PLK1, PLK4, PRKCD, PRKDI,
PRKD2, PRKD3, PYK2, RIPK4, RIPKS5, RPS6KA4(Kin.Dom.2-C-terminal),
RPS6KAS(Kin.Dom.1-N-terminal), RPS6KAS5(Kin.Dom.2-C-terminal),
RSK3(Kin.Dom.2-C-terminal), STK33, STK35, STK39, SYK, TEC, TNK2,
TSSK1B, TTK, TXK, YES, YSK4 % ZAP70= o] Fo] A= 7" S 2 H-E]
AEE = 15 o] 48] ZIokAlol gk A2 & YEhl = A&

EQ o iz oy 2HE.
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