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A7) BEka 12 BAEE SEES 5-(3-(6-mSA I et -2-d )l A 2wl -2-E] S A ol & 2 U -4-2 [5-(3-(6-
Methoxypyrazin-2-y1)benzylidene)-2-thioxothiazolidin-4-one] (&3E 3¢); 5-(3-(6-(Alo]ZF 23N oln] )T
2R -2- ) A 2 ol )-2-E] S A E] o} Z 2] W -4--2[ 5-(3-(6-(Cyclopentylamino) pyrazin-2-yl)benzyl idene)-2-
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(6-((3-(tHgotn )z 28) (dg)ob] ) 7] 2zl -2-d ) A d 2 dl ) -2-E| S A E o Z g d -4-2 [5-(3-(6-((3-
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Methoxypyrazin-2-y1)benzylidene)-2-thioxothiazolidin-4-one] (&% 3¢c); 5-(3-(6-(Alo]ZFEZFEoln] )]
g -2-d )Wl A 2] gl ) -2~ & A o} & 2] | -4-2 [ 5-(3-(6-(Cyclopentylamino) pyrazin-2-yl )benzyl idene) -2~
thioxothiazolidin-4-one] (3}3& 4); 5-(3-(6-(AFo] S Z ) Hotm] )T ehzl-2-d) il d 2] 5l )-2-E] S A E] o} & ]
H-4-2[5-(3-(6-(Cyclohexylamino)pyrazin-2-yl )benzylidene)-2-thioxothiazolidin-4-one] (3}&E&E 5); 5-
(3-(6-(AFol S 23 A I ep-2-d )Ml d 2] vl ) -2- 8] S A E] o} & 2] d -4 [ 5-(3-(6-(Cyclopentyloxy)pyrazin-
2-yl)benzylidene)-2-thioxothiazolidin-4-one] (Z3& 6); 5-(3-(6-(Alo]EE LA T hzl-2-d )Wl 4
) -2-E] 2 4| o}Z 2] ¥ -4-2 [ 5-(3-(6-(Cyclohexyloxy)pyrazin-2-y1 )benzyl idene)-2-thioxothiazol idin-4-
onel (3= 7); 5-(3-(6-((2-(Hudolm =)ol &) ol ) 7] 23l -2-d ) A d 2] ol ) -2-E] S A E| o Z g I -4-2 [ 5-
(3-(6-((2-(Dimethylamino)ethyl)amino)pyrazin—2-yl)benzylidene)-2-thioxothiazolidin—4-one] (3}&E& 17);
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(3-(6-((2-(H e dolr ) o &) or] o) T 2px] -2-d )Wl A 2] Wl )-2-E] S A H o} E 8 -4-& [5-(3-(6-((2-
(Diethylamino)ethyl)amino)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin-4-one (19)] (3}g& 19); 5-(3-
(6-((3-(Hgolr )2 )oln| &) 7] 2} X1 -2- )Ml A 2] ¢l ) -2-E] & A E] o} Z 8 T -4-= [ 5-(3-(6-((3-
(Dimethylamino)propyl)amino)pyrazin-2-yl)benzylidene)-2- thioxothiazolidin—4-one](3}3+& 20); % 5-(3-
(6-((3-(Hmdor )z 2 ) (e )olr| 1) 7] 2p 7l -2- )l A 2] dll ) -2-F] S A o} 2| W -4-2 [5-(3-(6-((3-
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[0044]

[0046]

[0048]

[0049]

[0050]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0059]

ZIHSd 10-2022-009083 1

B ougel W HTE PINE MEF TFH @ el : EnHow AT 5 glo] o] vk v
A AldelAe] SEAsel olsl FuEs WA AL 443 v A%, 53 o Asel a2 Azl
A}

o
T
T

o
o

AAd 1: 2-E]&A2EolZad-4-& $=4] 34
1. 2549 24 3y

Bruker Spectrospin 400 (400MHz) i JEOL ECAS00 (500MHz) B#712 Ea) 1 NR 2 C MR ~#=d A

= 7|59y, FehE olF (6)2 UR EFo® HEHWEHADS AMESe ppm 2 Btk Waters

ACQUITY Quattro micro ™ APIES A}g3&le] Az ~dE" A3E A}, CEM Discover BenchMateZE AR&3}od

o] A= v} A wkgS S 3EATh. E. Merck 2g]7H4 60 F254 Z#olE (0.25mm) 2 TLCE F33k3ith. 2e

744 A=- g=2vtE 2819 (Silica gel column chromatography)t Merck A]7F2 60(230 - 400 mesh)< Al&

sto] AT, G dFskH @ 3, RE F¢ BAS AUHoR A5 7Med wFHA dlen 7t
=}

gAIgle] AR, obg e, BE WES Aa 2917] stellA FaE AT

coupling reaction)ste] Wl=Ldsl=e] fXlo] FAPFUTE. Aozl LHS|=E 2-E|SAaEolEd-4-23}
HFS A A Fwwy2l 32 (Knoevenagel condensation)s 58 5-#ld ] dl-2-E] 2 2 ElolFald-4-2 A
= gA4srar.

A7 dgA 12 2ud 3EEY A4S s Al ¥ 2SS dEd Aolti((a) HIA(IUFHE)LERE
[Bis(pinacolato)diboron], PdCl, , KOAc, 1,4-T]2Ak-oll€r2(5:1), wle]a &3}, (b) Ar-Cl, PdCl,(PPhs),, 2 M

KsCOs, 1,4-T)2Ab-o k-2 (5:1), wlo]=a &3}, (¢) 2-thioxothiazolidin-4-one, OFAEAF UER olAEAL,
DMF, wlo]a&3}).

obele A7) W3 18 Bal AxF 2-ESaEolEU-4-2 FEA G4 dolHE e Aol

(1) 3-(4,4,5,5-HEgME-1,3,2-gFAIREHF-2-Y )N =L H 8] = [3-(4,4,5,5-Tetramethyl-1,3, 2~
dioxaborolan-2-y1)benzaldehyde] (R1) &4
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[0060]
[0061]

[0062]

[0064]

[0065]
[0066]

[0067]

[0069]

[0070]
[0071]

[0072]

ZIHSd 10-2022-009083 1

nfo]lma 29 878 3-B 2R ZYE S| = (1.1 mmol, 0.20 g), 1,4-t]=2F (2.0 mL) 2 EtOH (0.40 mL)E |
ok HAEAYZFHE)YEE (1.6 mmol, 0.41 g), KOAc (3.2 mmol, 0.32 )& 713k &, &2 N, 7l~E 5

T ¢ AA(purge) k. W EFEC [1,1'- HA(HALERY ) H2A Y ESR22dE (1) (PdC,
(dppf)) (0.032 mmol, 0.024 g)& FH7}star, EFE 110TCAA 10 & &< 100 W wlo] A2 35 ZAFSISI Y.
Aol giE AAR 5, IF=s DANCE ALsta AolES o] §sto] ofstsigitt. §vilE At Al7st
A AFES 12 01 A/EAE ARSSte] Aeybd Ad ARviEady s gAlste] 0.25 g (95%)9] Rl =&

I NMR (500 MHz, CDCls): 610.06(s,1H), 8.32(s,1H), 8.07(d, J = 7.5 Hz, 1H), 8.00 (d, J = 8.0 Hz, 1H),
7.54 (t, J=7.7Hz, 1H), 1.38 (s, 12H).

(2) N-(6-E=2=2982-2-9)-N' ,N'-tj | e o] &-1,2-) o} [N-(6-Chloropyrazin-2-y1)-N’ ,N -dimethylethane—
1,2-diamine] (R2) &A

| S

l - - /"‘\,/N"« —— ,l A~ N
CI"J ""N""La H2N A
N, N-tegegdic]obsl (1.6 mmol, 0.17 mL) B K,CO; (2.7 mmol, 0.37 g)& DMF 5.0 mLell H7}star, &
S A2eA 30 & e WGtk 2,6-tF 229 #7 (1.3 mmol, 0.20 g)& 7k &, Wk EFES He
ol A whAl wRretgleh. &S FAFelAM AAT F AFES FAR Asta B2 AHsdrt. dFES AR F
Fola FEES B 52 AR, §715S 5 MegS0E AXAAT. FF B 10 9 NeOH/DAME A}
gato] b Agl AnvtEII R GAlste] 0.20 g (74%)¢] R2 eSS

I NMR (500 MHz, CDCl3): & 7.77 (s, 1H), 7.76 (s, 1H), 5.49 (s, 1H), 3.39 (q, J = 5.5 Hz, 2H), 2.54 (t,
J=5.7Hz, 2H), 2.26 (s, 6H).

(3) 3-(6-((2-(dHg et =)ol g ) o} =) H 27 -2-A )l 2 & H| 8] = [3-(6-((2-
(Dimethylamino)ethyl)amino)pyrazin-2-yl)benzaldehyde] (R3) A

[l T ~FNCHO

nfolg 23 £7]15 3E R1 (0.82 mmol, 0.19 g), 3}3HE R2 (0.82 mmol, 0.16 g), 1,4-tJ=AF (2.0 mL),
EtOH (0.40 mL) 2 2M K:C0s (2.5 mmol, 1.2 mL)S A ¥Att. N, £97]04 vx(Egddz2n)deEy

22 2k0] = (PdC15(PPhy)s) (0.025 mmol, 0.018 g)E 71 ¥ EFES 110TIA 10 £ 59 100 V& 2-g3}
of ARk, VS 73# 14 AARFUS. & DA AEE & A el ES AREste] o wahitt.
ololg FREL EuiE HAFelA AAsAT. AF B 19 MeOH/DC 2111 10 : 100 NH,OH/MeOH/CHCl; &

1= Ty
AHgste] Agt Aol A 2 3] A& APIZetEIYNZ AAS 0.09 ¢ (41%)2] R3 FITFEL FE53519).

' NMR (500 MHz, CDCls): §10.09(s, 1H), 8.50(s, 1H), 8.30(s, 1H), 8.25(d, J = 8.0 Hz, 1H), 7.91 (d, J

= 7.5 Hz, 1H), 7.88 (s, 1H), 7.61 (t, J= 7.7 Hz, 1H), 3.51 (q, J = 5.5 Hz, 2H), 2.59 (t, J = 5.7 Hz,
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[0074]

[0075]

[0076]

[0077]

[0079]

[0080]
[0081]

[0082]

[0084]

[0085]
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20), 2.28 (s, 6H).

(4) 5-(3-(6-((2- (Tl go}u| =)o & ) o}r] ) H 2} -2-L )Wl A 2] el )-2-E] & A E] o} F8] T -4-2 [5-(3-(6-((2-
(Dimethylamino)ethyl )amino)pyrazin-2-y1)benzylidene)-2-thioxothiazolidin-4-one] (17) §A

vlo]Z2ut &7] U ofAEAE (1.0 mL)el 3HgHE R3 (0.15 mmol, 0.041 g), 2rhd (0.18 mmol, 0.024 g),
NaOAc (061 mmol, 0050g)% %']7}—@}\14‘ ?Z:%L%—% 100 W= ;ﬁ,—g—fi}'@;‘ 150°C°ﬂ/‘1 10 —E‘ %‘?l’ }_/\]—?\EE}- %uﬁ%
Ao AAS & FFESCAA X3} KL0; SN0 2 Al FAR 2Z3). FZ2ES 22 AFHsn §7)
F9 T4 NgS0,2 AXAAT. FFES 1:10:80 NHLOH NeOH/CHCI;& AHgah= Ae7ha A% azneadgya
AABk] 0.028 g (24%) 9] 3HE 17 5 SIS

I NIR (500 MHz, DMSO-ds): 1H—NMR(5OO MHz, DMSO-ds, CDsOD) 68.37 (s, 1H), 8.24(s, 1H), 7.98(d, J = 7.4

Hz, 1H), 7.95 (s, 1), 7.56 (d, J = 7.4 Hz, 1), 7.53 (t, J=7.4 Hz, 1), 7.27 (s, 1H), 3.74 (t, J =
5.2 Hz, 2H), 3.34 (t, J =5.2 Hz, 2H), 2.82 (s, 6H); &6 8.41 (s, 1H), 8.28 (s, 1H), 8.04 (d, J = 7.5
Hz, 1H), 8.00 (s, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.58 (t, J = 7.5 Hz, 1H), 7.46 (t, J = 5.5 Hz, 1),

7.35 (s, 1), 3.80 (q, J = 5.7 Hz, 2H), 3.39 (t, J = 6.3 Hz, 2H), 2.87 (s, 6H); CNMR(125 MHz, DMSO-
d):6202.4, 182.2, 154.3, 147.8, 137.9. 136.0, 135.4, 133.5, 131.4, 130.0, 129.1, 127.8. 127.0.

+

124.8, 56.4, 43.4, 36.2 ; ESI-MSm/z: 386 [M+H]

(5) 5-(3-BE22dldd)-2-8]2 4B o}£ 7] d-4-2 [5-(3-Bromobenzyl idene)-2-thioxothiazolidin-4-one ] (2)
34

SR 179 AZHI §ASE Axpo] wet 3-EZ R W=y s s SR 2(0.12 g, 73%) 2 AlZ25¢u).
HONMR (500 MHz, DMSO-dy): 67.84(s, 1H), 7.70(d, J = 8.0 Hz, 1H), 7.64 (s, 1H), 7.57 (d, J = 8.0 Hz,
M), 7.51 (t, J=7.8 Hz, 1H); CNMR(125 MHz, DMSO-dy) : & 195.9, 169.7, 135.9, 133.7, 132.0, 130.4,

129.0, 127.8, 123.1; ESI-NS m/z: 298, 300 [M-H] .

(6) 5-((3'-HEA-[1,1'-9]5d]-3-L) W e A)-2-E] § 2 E| o} Z & -4~ [5-((3'-Methoxy-[1,1'-biphenyl]-3-
yDmethylene)-2-thioxothiazolidin-4-one] (3a) &A

_13_



[0086]

[0087]

[0089]

[0090]
[0091]

[0092]

[0094]

[0095]
[0096]

[0097]

[0099]

[0100]
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SH3HE 179] AR} FAREE Aol nhet shetE R3 Algl=2 S3HE 3aE AlZSkiTh. 73% E.

HONUR (500 MHz, DMSO-ds): 67.92 (s, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.76 (s, 1H), 7.64 (t, J = 7.7 Hz,
1, 7.57 (d, J=8.0 Hz, 1), 7.43 (t, J=8.0 Hz, 1D, 7.29 (d, J=7.5Hz, 1), 7.26 (s, 1H), 6.99
(dd, J=8.5, 1.5 Hz, 1), 3.84 (s, 3H): CNWR(125 Milz, DMSO-ck): §196.1, 169.9, 160.3, 141.5, 141.0,

134.2, 132.2, 130.7, 130.6, 129.9, 129.5, 129.3, 126.4, 119.6, 114.1, 112.8, 55.7; ESI-MS m/z: 328
[M+H]

) 5-(3-(6-mIEA M FD-2-L)ANAFd)-2-E] S A E| o} ZTH4-2 [5-(3-(6-Methoxypyridin-2-
yl)benzylidene)-2-thioxothiazolidin-4-onel (3b) §A

3etE 179 AzWE I A Aabel] wiel 33E R3 AP 2R e 3bE A XY 54% 8.
H ONMR (500 MHz, DMSO-ds): 68.40(s, 1H), 8.21(d, J = 7.5 Hz, 1H), 7.84 (t, J = 7.7 Hz, 1H), 7.76 (s,

M), 7.70-7.61(m, 3H). 6.85 (d, J = 8.0 Hz, 1), 4.02 (s, 3M); “C NMR (125 Mz, DMSO-dy) : & 196.1,
169.9. 163.7, 152.7. 140.7, 139.5, 133.9, 132.0, 131.7, 130.3, 128.8, 128.5, 126.4, 113.6, 110.6,
53.4; ESI-MS m/z: 329 [M+H] .

(8) 5-(3-(6-HE A F g2 -2-d ) 2 d)-2-E] &4 E| o} Z d-4-2 [5-(3-(6-Methoxypyrazin-2-
yl)benzylidene)-2-thioxothiazolidin-4-onel (3c) §A

3eHE 179 Az fAREE Aol uhel 313E R3 AP RE BHEHE 3cE AlZREST. 55% &
HONMR (500 MHz, DMSO-ds): & 8.90 (s, 1H), 8.41 (s, 1H), 8.33 (s, 1H), 8.26 (d, J = 6.0 Hz, 1H), 7.76
(s. 1), 7.74-7.67(m, 2H), 4.07 (s, 3H): C NMR (125 MHz. DMSO-dy): & 196.0, 169.9, 159.7, 147.0,

+

136.9, 134.8, 134.1, 133.7, 132.0, 131.6, 130.6, 129.0, 128.9, 126.7, 53.7; ESI-MS m/z: 330 [M+H]

9) 5-(3-(6-(Ate] Sz o}lr] ) ¥ ZH-2-d ) A A F] ¢l )-2-E]| & A E o} E 2] T -4-2[5-(3-(6-
(Cyclopentylamino)pyrazin—2-yl)benzylidene)-2-thioxothiazolidin-4-one] (4) ¥A
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[0101]

[0102]

[0104]

[0105]
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[0107]

[0109]

[0110]
[0111]

[0112]

[0114]
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31HE 179 Ax=WR I FA13 Ao whel 3= R3 AYZRE 3EE 42 AXEUT. 54% T8

H MR (500 MHz, DMSO-ds): & 8.39 (s, 1H), 8.34 (s, 1H), 8.16 (d, J = 8.0 Hz, 1H), 7.91 (s, 1H),
7.72(m, 2H), 7.62 (t, J=7.8 Hz, 1H), 7.31 (d, J = 6.5 Hz, 1H), 4.37-4.30 (m, 1H), 2.14-2.08 (m,
OH), 1.78-1.62 (m, 4H). 1.54-1.48 (m, 2H); CNMR(125 MHz, DMSO-dy): &196.2, 170.0, 154.5. 146.9,

138.4, 134.0, 133.6, 132.9, 131.8, 130.3, 128.5, 127.6, 127.4, 126.5, 52.3, 32.9, 24.0: ESI-NSm/z:
383 [M+H] .

(10) 5-(3-(6-(Ate] E2 g Aol ) w] E} W -2-d )Wl A 2 9l ) -2-E] S 4 E| o} & 7] d-4-[5-(3-(6-
(Cyclohexylamino)pyrazin-2-yl )benzylidene)-2-thioxothiazolidin-4-onel (5) &4

shete 179] A= AR dapel wEt hekE R3 AlF 22 Sehe 55 AlEsslth. 66% &
HONMR (500 MHz, DMSO-dk): 68.35(s, 11), 8.32(s, 1), 8.15(d, J = 8.0 Hz, 1), 7.91 (s, 1), 7.75 (d, J

= 8.0 Hz, 1H), 7.73 (s, 1), 7.62 (t, J = 7.8 Hz, 1H), 7.18 (d, J = 7.5 Hz, 1H), 4.01-3.94 (m, 1H),
2.05-2.02 (m , 2H), 1.77-1.74 (m, 2H), 1.64-1.62 (m, 1H), 1.56-1.47 (m, 2H), 1.31-1.17 (m, 3H);
13CNMR(125 MHz, DMSO-ds): §195.5, 169.4, 153.4, 146.2, 137.8, 133.3, 133.1, 132.7, 131.2, 129.7, 127.9,

+

126.9, 126.4, 125.7, 48.4, 32.3, 25.4, 24.6; ESI-MSm/z: 397 [M+H]

(11) 5-(3-(6-(Ato] F2AE LA ) A R -2-L )l 2] ¢l )-2-E]| &2 El o}l EEd -4-2[5-(3-(6-
(Cyclopentyloxy)pyrazin-2-y1)benzylidene)-2-thioxothiazolidin-4-onel (6) 34

e 179 AUt fARE dAajel] whel sebE R3 Al =E StE 65 AXsglTh. 49% 78
1
H NMR (500 MHz, DMSO-dy): §8.90(s, 1H),8.42(s, 1H),8.27(m, 2H), 7.77(m, 2H), 7.69 (t, J = 7.8 Hz,

1H), 5.61-5.58 (m, 1H), 2.18-2.13 (m, 2H), 1.83-1.76 (m, 4H), 1.70-1.67 (m, 2H); 13CNMR(125 MHz, DMSO-
&) & 159.3, 146.9, 137.1, 135.3, 134.3, 133.4, 132.9, 131.4, 130.6, 128.8, 128.1, 78.75, 32.85,

+

24.02; ESI-MS m/z: 384 [M+H]

(12) 5-(3-(6-(Ale] 2 A LA )T 7 -2-d )N A ) )-2-E] S 4 E| o} d -4~ [5-(3-(6-
(Cyclohexyloxy)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin-4-onel (7) ¥4
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[0115]
[0116]

[0117]

[0119]

[0120]

[0121]

[0122]

[0124]

[0125]
[0126]

[0127]

[0129]
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shgte 179 A= AR dafol wet ShehE RS AlY =2 Sehe 7e Al 49% &

HONUR (500 MHz, DMSO-ds): §8.88(s, 1H), 8.34(s, 1H), 8.24(m, 2H), 7.78 (d, J = 8.0 Hz, 1), 7.73 (s,
), 7.67 (t, J = 7.8z, 1), 5.28-5.24 (m, 1), 2.12-2.09 (m, 2H), 1.81-1.79 (m, 2H), 1.62-1.51 (m,
5H), 1.30-1.26 (m, 1H); ~CNMR(125 MHz, DNSO-d;): 6195.4, 169.5, 158.3, 146.2, 136.4, 134.7, 133.6,

133.0, 132.8, 130.8, 130.0, 128.2, 126.7, 126.1, 73.6, 31.2, 25.0, 23.6; ESI-MSm/z: 398 [M+H]+.

(13) 5-(3-(6-(F =Y d-1-9) v g -2-A)AN A g A )-2-E)] S L EolZgyd  -4-2[5-(3-(6-(Pyrrolidin-1-
yl)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin-4-onel (8) ¥4

sk 179 A= FARSE Aol whet shgtE R3 AlEl=® seke 8% Alxsklth. 37 &

1

H NMR (500 MHz, DMSO-d): 68.44(s, 1H), 8.39(s, 1H), 8.19(d, J = 7.5 Hz, 1H), 7.98 (s, 1H), 7.74 (s,
M), 7.68 (d. J=8.0 Hz, 1), 7.64 (t, J=7.8 Hz, 1), 3.56 (t. J = 6.0 Hz, 41), 2.02-1.98 (m, 4H);
PCNMR(125 MHz, DMSO-dy): & : ESI-MS m/z: 369 [M+H]+.

(14) 5-(3-(6-(F ¥ d-1-¢) g Fx-2-d )il A d )-2-E| S Elo}EEd -4-2-[5-(3-(6-(Piperidin-1-
yl)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin-4-onel (9) ¥4

N

LN Jl\ )
T PO
N, —NH
[ g

L

sk 179 Az fARgE Akl whet sHgHE R3 A2l shghe 95 Alxskloh. 70% &

' NR (500 MHz, DMSO-ds): &8.46(s, 1H), 8.37(s, 1H), 8.33(s, 1H), 8.18(d, J = 8.0 Hz, 1H), 7.74 (s,
), 7.70 (d, J = 8.0 Hz, 1H), 7.64 (t, J = 7.7 Hz, 1H), 3.81-3.66 (m, 4H), 1.73-1.65 (m, 2H), 1.65-
1.56 (m, 4H); 13C NMR (125 MHz, DMSO-ds): 6195.5, 169.4, 153.5, 146.2, 137.4, 133.4, 131.7, 131.1,

+

130.4, 129.8, 128.0, 127.9, 127.6, 126.0, 44.8, 24.9, 24.1; ESI-MSm/z: 383 [M+H]

(15) 5-(3-(-REZ g gdF-2-¢d)AA g ¢l)-2-5 2 A o}Z 7] -4-2[5-(3-(6-Morphol inopyrazin-2-
y1)benzylidene)-2-thioxothiazolidin-4-one]l (10) A
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[0130]
[0131]

[0132]

[0134]

[0135]
[0136]

[0137]

[0139]

[0140]

[0141]
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sHrE 179 A} frARgE dapell wet shghE R3 AlEl=R S¥te 102 A3, 75% .

' NR (500 MHz, DMSO-ds): &8.57(s, 1H), 8.38(s, 1H), 8.35(s, 1H), 8.20(d, J = 7.0 Hz, 1H), 7.75 (s,
1), 7.68 (d, J = 8.0 Hz, 1H), 7.65 (t, J= 7.3 Hz, 1H), 3.77 (t, J = 4.5 Hz, 4H), 3.68 (t, J = 4.5
Hz, 4H); 13C NMR (125 MHz, DMSO-ds): &196.2, 169.9, 154.4, 146.9, 137.9, 134.1, 131.8, 131.1, 130.5,

123.0, 129.9, 128.9, 128.8, 126.7, 66.3, 44.8; ESI-MSm/z: 385 [M+H]ﬂ

(16) 5-(3-(6-(F = FH-1-d)F R -2-A) el A2 dl )-2-E| S A Eo}EFD -4-2[5-(3-(6-(Piperazin-1-
yl)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin-4-onel (11) A

N - r—'JH_,’:J".]

' |
'¥.k[__¢;_N §” 20
N »—NH
e "] g

SIRHE 179 A=W ARG dajdd wE) 31%E R3 AlE 22 g
Az37] 93l BocE: AAStA stdth. olo DM (4.0 mL) ¥ EZFo & oA EAL (1.0 mL)oﬂ old oA
o] 3gtEo| Hristal, EFES A2ddA 1 A3F Tk wukEd. SulE Fol A AASAE. 2.5 ¢ 25 ¢
80 NH,OH/MeOH/CHC15& AF&3lo] Z7F B9 pH 12-14% A & AAQ @ uAE ZHS52 A9, 1A=
1 : 10 : 100 NH,OH/MeOH/CHC1, & Alg3sl= A7t A a=zntEaga =z AGAste] 95 %9 33E 118 FE53519)
o},

b& R3 Alg|=8 Axd ¥, 3gE 11
=2

el E“*‘

(e OFO

' NMR (500 MHz, DMSO-ds): &§8.62(s, 1H), 8.43(s, 1H), 8.38(s, 1H), 8.14(d, J = 7.0 Hz, 1H), 7.65 (d, J
= 8.0 Hz, 1H), 7.62 (t, J= 7.8 Hz, 1H), 7.52 (s, 1H), 3.97 (t, J = 5.3 Hz, 4H), 3.29 (t, J = 5.3 Hz,
4H); 13C NMR (125 MHz, DMSO-ds): &158.7, 158.5, 153.5, 147.2, 137.5, 134.9, 131.6, 131.3, 130.4,

128.7, 128.1, 121.4, 119.0, 116.6, 79.7, 42.9, 41.6; ESI-MS m/z: 384 [M+H]ﬂ

(17) (5-(3-(6-(3-olv| =¥ A d-1-d ) I e} -2-g )Wl d g gl )-2-E] 4 Elo} ZFFd-4-2 [(5-(3-(6-(3-
Aminopiperidin-1-yl)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin—-4-one] (12) A

slg=E 179 A=W FAE dapo] wel 338 R3 AlFZ2E AR F, dFE 119 ARYHY fAE A
o] Wl 33FE 128 A28 BocE AAZYTE. 93% &
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[0142]

[0144]

[0145]
[0146]

[0147]

[0149]

[0150]
[0151]

[0152]

[0154]
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' NMR (500 MHz, DMSO-ds): §8.53(s, 1H), 8.35(s, 1H), 8.30(s, 1H), 8.10(t, J = 3.5 Hz, 1H), 7.61(d, J
= 5.5 Hz, 2H), 7.40 (s, 1H), 4.38 (d, J = 10.0 Hz, 1H), 4.05 (d, J = 13.5 Hz, 1H), 3.42-3.28(m, 5H),
2.08-2.00 (m, 1H), 1.90-1.82 (m, 1H), 1.73-1.59 (m, 2H); 13C NMR (125 MHz, DMSO-ds): §196.4, 158.6,

158.4, 154.0, 147.5, 137.7, 135.5, 131.0, 130.2, 129.6, 128.7, 127.6, 119.0, 116.6, 46.9, 46.7, 44.6,
+

28.54, 22.3; ESI-MSm/z: 398 [M+H]

(18) 5-(3-(6-(F & d-3-dotv| )T -2-d) AT ¢l )-2-E| A E o} & d -4-2[5-(3-(6-(Pyrrolidin-3-
ylamino)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin-4-one] (13) Al

,“_;:.‘

i

e N o

L4 I
- g * \F_r_'(]
ol %4*_NH

<

HiN—

BHeHE 179 Az FARSE HApo| we) S1EHE R3 AlBZRE AR F, F3E 119 Az fAS 2
zho whe} 3FHE 13 A F3FaL BocEs AAGATEH. 71% F&.

HONMR (500 MHz, DMSO-dy): & 8.41 (s, 1H), 8.31 (s, 1H), 8.14 (d, J = 6.0 Hz, 1H), 7.97 (s, 1H), 7.76
(d, J = 5.0 Hz, 1H), 7.68 (s, 1), 7.65-7.59(m, 2H), 4.61-4.54 (m, 1H), 3.54-3.45 (m, 1H), 3.20-3.12
(m, 1H), 2.34-2.25 (m, 1H), 2.18-2.11 (m, 1H), 2.02-1.86 (m, 3H); C NMR (125 MHz, DMSO-d;): & 203.3,

183.6, 153.9, 147.7, 137.7, 136.5, 136.2, 133.3, 131.2, 130.0, 129.1, 127.8, 126.7, 124.1, 50.3, 44.6,
30.6; ESI-MS m/z: 384 [M+H]+.

(19) 5-(3-(6-(H = d-3-Lolr =) g -2-4 ) iA g ¥l)-2-E] S A Elo}&Ed] d-4-& [5-(3-(6-(Piperidin-3-
ylamino)pyrazin-2-y1)benzylidene)-2-thioxothiazolidin-4-one] (14) 34

ke 179 A FAR AAbel wep seke R3 AR =E AR F, ek 119 AUy fARE A
Aol wreh 81§ 145 A%l Bocs AlASIATH. 65% 75

1

H NMR (500 MHz, DMSO-ds): §8.40 (s, 1H), 8.26 (s, 1H), 8.05 (t, J = 4.3 Hz, 1), 7.98 (s, 1), 7.59(d,

J=4.5Hz, 24), 7.37 (d, J = 6.0 Hz, 1H), 7.32 (s, 1H), 4.32-4.22 (m, 1H), 3.52 (dd, J = 11.5, 3.0
Hz, 1H), 3.27-3.20 (m, 1H), 3.03-2.91 (m, 2H), 2.16-2.07 (m, 1H), 2.05-1.96 (m, 1H), 1.89-1.79 (m,

1H), 1.70-1.60 (m, 1H); 13C NMR (125 MHz, DMSO-ds): & 202.4, 153.1, 147.2, 137.2, 135.6, 135.5, 132.6,

+

130.1, 129.3, 128.3, 127.6, 126.3, 123.7, 46.2, 44.1, 43.1, 27.9, 20.6; ESI-MS m/z: 398 [M+H]

(20) 5-(3-(6-(MEYL-3-L&A))F e -2-L ) d e 9)-2-E] S 2B o}EE] D-4-2 [5-(3-(6-(Pyrrolidin-3-
yloxy)pyrazin-2-yl )benzylidene)-2-thioxothiazolidin-4-onel (15) &4l
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[0155]

[0156]

[0157]

[0159]

[0160]

[0161]

[0162]

[0164]

[0165]

[0166]

[0167]
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T E
oy L
o S’ \F;O
S~ 4—NH
\ _,I g
HN-

BIeHE 179] Az FARSE HApo| we) S9HE R3 AR ZRE AR F, F3E 159 AU fAS F
zpol| Wl 33E 152 A X8k BocE AASYTE. 63% 55 .

HONMR (500 MHz, DMSO-ds): 68.95 (s, 1H), 8.36 (s, 1H), 8.31 (s. 1H), 8.12 (d. J = 6.5 Hz, 1H), 7.67-
7.57(m,2H), 7.31 (s, 1H), 5.87-5.82(m, 1H), 3.67 (dd, J = 13.2, 5.3 Hz, 1), 3.56 (d, J = 13.0 Hz,
1H), 3.47-3.39 (m, 2H), 2.49-2.43 (m. 1H), 2.34-2.27 (m. 1H); C NVR (125 Mz, DMSO-d):§& 157.7.

146.9, 135.8, 135.6, 134.2, 133.8, 130.9, 129.6, 127.9, 126.6, 74.4, 50.0, 43.7, 30.5; ESI-MS m/z: 385
[M+H]

(21) 5-(3-(6-(F B A-3-g&A))H et -2- )2 dl)-2-E] S A E|o}&d] d-4-2 [5-(3-(6-(Piperidin-3-
yloxy)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin—4-one 1 (16) Al

P
VT
K._l,;_ N s "'"‘W"F-"_‘D
~_0 J—NH

33tE 179 AXURY FASE dafol| whet sEHE R3 AlEZE AFRS &, 3EE 119 AU fAREE A
2ol whet 3R 168 A28} BocE A AT, 46% 55

H ONMR (500 MHz, DMSO-ds): 68.93(s, 1H), 8.33(s, 1H), 8.31(s, 1H), 8.13(m, 1H), 7.63(m, 2H). 7.33 (s.
), 5.60-5.52 (m, 1H), 3.49-3.40 (m, 2H), 3.20-3.05 (m, 2H), 2.14-2.07 (m, 1H), 2.06-1.98 (m, 2H),
1.87-1.78 (m, 1H), 1.52-1.38 (m, 2H); ~C NMR (125 MHz, DMSO-dy): & ; ESI-MS m/z: 399 [M+H] .

(22) 5-(3-(6-((2-(Huldotu =) d) (v )otr| =) ¥ 2t -2-L )il d e d) -2-E]SaEoEd-4-2 [5-(3-

(6-((2-(Dimethylamino)ethyl ) (methyl)amino)pyrazin-2-yl)benzylidene)-2-thioxothiazolidin-4-one] (18) ¥
A

e 179 AEPYA AR Aol whek HPE R A= FTR 182 AXHAG. 23 &
1H NMR (500 MHz, DMSO-ds): 68.51 (s, 1H), 8.27 (s, 1H), 8.21 (s, 1H), 8.05 (d, J = 6.0 Hz, 1H), 7.63-

7.56(m,2H), 7.32 (s, 1H), 4.04 (t, J = 6.5 Hz, 2H), 3.32 (t, J = 6.5 Hz, 2H), 3.18 (s, 3H), 2.81 (s,
6H); @+ 1H—NMR(500 MHz, DMSO-ds): 68.51(s, 1H), 8.26(s, 1H), 8.21(s, 1H), 8.05(d, J = 8.5 Hz, 1H),
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[0168]

[0170]

[0171]
[0172]

[0173]

[0175]

[0176]
[0177]

[0178]

[0180]
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7.63-7.56 (m, 2H), 7.34 (s, 1H), 4.04 (t, J = 6.5 Hz, 2H), 3.34 (t, J = 6.5 Hz, 2H), 3.17 (s, 3H),
2.83 (s, 6H);

13C NMR (125 MHz, DMSO-ds): &  202.6, 153.6, 147.7, 137.7, 136.2, 135.8, 131.2, 130.1, 130.0, 129.2,
+

128.1, 127.1, 124.6, 54.6, 44.6, 43.7, 36.2; ESI-MS m/z: 399 [M+H]

(23) 5-(3-(6-((2-(HdEolu| ) o & )opr] )W -2- )N A el )-2-F] &4 Eo}ETP-4-2 [5-(3-(6-((2-
(Diethylamino)ethyl)amino)pyrazin-2-y1)benzylidene)-2-thioxothiazolidin-4-one (19)1 (19) §A

31etE 179 Az A Aapol] whe)l 33E R3 g 2R 3EHE 192 AXsSu. 719 8.

H MR (500 MHz, DMSO-dy): 68.41(s, 1H), 8.28(s, 1H), 8.01(m, 2H), 7.59 (d, J = 7.5 Hz, 1H), 7.56 (t, J
=78 Hz, W), 7.41 (t, J=6.0 Hz, 1H), 7.27 (s. 1H), 3.81-3.69 (m, 2H). 3.34 (br, 2H), 3.18 (br,
AH), 1.18 (t, J = 6.8 Hz, 6H); C NMR (125 MHz, DMSO-ds): & ; ESI-MS m/z: 414 [M+H] .

(24) 5-(3-(6-((3-(HuEolv| =) Z 29 )olu| =) F A -2-L )M AE d)-2- EZAEolEZEd-4-&[5-(3-(6-
((3-(Dimethylamino)propyl )amino)pyrazin-2-yl)benzylidene)-2- thioxothiazolidin-4-one] (20) &4

shehe 179 A=W FARE dpol whe} shekE R3 Algl=2 shehe 208 AlESHSAT. 36% & .

'H ONMR (500 MHz, DMSO-d): §8.36(s, 1H), 8.36(s, 1H), 8.02(d, J = 7.0 Hz, 1H), 7.93 (s, 1H), 7.59 (d, J
= 8.0 Hz, 1), 7.54 (t, J = 7.8 liz, 1H), 7.39 (t, J = 5.8 lz, 1), 7.27 (s, 1H), 3.54 (q, J = 6.5 iz,
o), 3.21 (t, J = 8.0 lz, 2l), 2.79 (s, 6H), 2.10-1.99 (m, 21); C NMR (125 MHz, DMSO-ds): & 202.9,
154.5, 147.6, 137.8, 136.0, 133.2, 131.8, 129.9, 128.2, 127.3, 126.6, 124.4, 55.6, 43.0, 37.8, 24.7;

+

ESI-MS m/z: 400 [M+H]

(25) 5-(3-(6-((3-(dugolv )z 2d ) (HE ) ol =) 7 -2-d ) H A ¥l )-2-E] S A E o} F & d-4-& [5-(3-
(6-((3-(Dimethylamino)propyl ) (methyl)amino)pyrazin-2-yl)benzyl idene)-2-thioxothiazolidin-4-one] 21
%A
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[0187]

[0188]
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shehe 179 A=A FARE Aol whet shek= R3 A== shghe 218 Alxsiv. 71% T8

H-NMR (500 MHz. DMSO-di): & 8.39 (s.1H).8.34 (s.1H).8.11 (d, J = 7.5 Hz, 1), 7.93 (s, 1H), 7.59 (d,
J=8.0Hz M), 7.54 (t, J=7.7Hz, 1), 7.27 (s, 1), 3.52 (t. J=7.2 Hz, 2H), 3.05 (s, 3H), 2.25
(t, J=7.2 Hz, 20), 2.18 (s, 6H), 2.08-1.97 (m, 2H): C NMR (125 MHz, DMSO-d): & 202.9, 154.5,

147.6. 137.8. 136.0, 133.2, 131.8, 129.9. 128.2. 127.3. 126.6, 124.4, 56.9. 47.7. 45.7. 36.0. 25.1;
ESI-MS m/z: 414 [M+H]

Ao 2: 2-B| & olEEd-4-2 F=A 9 PIM 7|uobA] oA 2 AX % JA &7 &l

2-Elo}& g d-4-2 XA (2-thiazolidin-2-one derivative)$l TZD$} & Wwo] w2 2-E] S A4 EolEZE|d-4-2
A9 PIM-1, PIM-2, PIM-3°] ti3dk oA &3¢} EOL-1 AEF 2 Molm-16 A X tish A% A a3=
glstara  skivk. PIM-1, PIN-2, PIN-39] ®4 24& Wrbeks AsEHE A %% Rl
(fluorescence polarization) WS o] &35to] A3 35N o™ EOL-1 A¥XF 2 MNolm-16 M EF] o3k
A A Z3 AFES NIT &899 ARstE T3 Az AEES 4= WHoe=E Iy, 49 AnE

7] % 1% & 20 vhepleh,

# 1
N e
A ~:A‘EHH
1 2%ec
1=}
T Icso( LJM) Ecso( llM)b
Compound R X PIM-1 PIM-2 PIM-3 EOL-1 Molm-16
1 Bromo 0 0.22 ND.© N.D. N.D. N.D.
2 Bromo S 0.16 1.6 0.28 N.D. N.D.
3a PRy S 0.073 0.50 0.019 >10 >10
J
3b LN S 0.019 0.089 0.004 1.0 3.3
J
3c LN S 0.011 0.048 0.004 0.012 >10
Oy

* Biochemical enzyme assays (n = 2) were conducted as described previously, and the ATP
concentration was set to the Kyvalue of each PIM kinase isoform.

b . .
The values reported are an average of four independent data points.

‘ N.D., not determined.

A71 % 19 A, wAle] 3 AN WS agd o3 vEn IFeo A3 2-ESAEolEd-4-&
(2o gA &A4S 2 A o 5 S Fgosk = Q). ol 2-E|SAiEolEgd-4-&(2Hd) 9
g (pyridinyl) (FFE 3b) A 2 IFA L (pyridiny]) (3EE 30)= #HAld A4 (3EE 3a) BT}

o X
>
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[0190]
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PIN 7] itobAlel whal o e oA EaHE nalh.

e FAR (B o) IRE S (A) WEW Al EOL-19) S 9# Ask=d 7M=& &
Te YERS S0 4 9. ®=7F, EOL-1 A5 2 Mol Hj W]

Molm-16 A E5=ol] A Hl o S TZD By} 2
6 ¥l ol dAASA JAAH S el | 2 oA mEAd fA H]oﬂ ot X3S A
3k3te] PIM-1, PIM-2, PIM-3°l Widt oA 35 F7t2 FAsksict.

x 2
‘,’i\..\
L._\._-," /I* .0
LD S A
—‘?— a, b
:rLL ICso( LIM)

Compound R X PIM-1 PIM-2 PIM-3
4 Cyclopentylamino S 0.005 0.052 0.003
5 Cyclohexylamino S 0.003 0.069 0.002
6 Cyclopentyloxy S 0.015 0.34 0.006
7 Cyclohexyloxy S 0.009 0.69 0.007
78" Cyclohexyloxy 0 0.006 0.097 0.003
8 Pyrrolidin-1-yl S 0.045 0.91 0.020
9 Piperidin-1-yl S 0.030 0.30 0.022
10 Morpholino S 0.004 0.061 0.002
11 Piperazin-1-yl S 0.001 0.010 0.001
12 3-Aminopiperidin-1-yl S 0.001 0.009 0.001
13 Pyrrolidin-3-ylamino S 0.002 0.008 0.001
14 Piperidin-3-ylamino S 0.001 0.006 <0.001
15 Pyrrolidin-3-yloxy S 0.002 0.016 0.002
16 Piperidin-3-yloxy S 0.001 0.013 0.001
17 MeoN(CH, ) ;NH- S 0.001 0.007 0.001
172° MeoN(CH, ) ;NH- 0 <0.001 0.006 <0.001
18 MeoN(CHy) oN(Me ) - S < 0.001 0.003 < 0.001
19 Et,N(CH,) ,NH- S < 0.001 0.005 < 0.001
20 Me,N(CHs ) sNH- S < 0.001 0.002 < 0.001
208" Me,N(CHs ) sNH- 0 0.003 0.017 <0.001
21 MeoN(CH,)sN(Me)— S 0.001 0.016 0.001
‘ ICsy value of compounds 4-7, 17 - 20 as reported in reference Yun, Y. Master's thesis, Keimyung
University, 2019.

Biochemical enzyme assays (n = 2) were conducted as described previously , and the ATP
concentration was set to the K, value of each PIM kinase isoform.
¢ ICso value of the TZD analogas reported in Chem Pharm Bull (Tokyo) 2014, 62, 906.

A7 R 2w e ARVE 2te T FEAS 2-B S A rEYU-4-2(E0d) FEAel gk PIM-1, PIM-
2, PIM-3°l thgh ijﬂ S e 224, & 194 E9E I 1 gk X 3AE FAsto] pan-
PIM Z]vobal A 3 =3 2 2 39E 4, 5 6 2 79
S, 5 ¥ EE 6 9 AolEFRYZ X 37](Five-membered cycloalkyl groups or six—membered cycloalkyl
groups)E o} (amine) Wi olHEZ ZA%H(ether linkage)S Ea HAFHJEH, Alo|F2d7 X3y
(Cycloalkyl groups)E PIM-1 % PIM-3o] thdt < ﬂ Ao J3FS nxx FgsS Fedd 4 dArt. zEvt
Aol 224 A77F el 2 AR FFE(SEE 6 @ 7)o AF Al|EE2EAT7) ofvle® Ajet seE (3
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[0193]

[0194]

[0195]

[0196]

[0197]

[0199]
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[0201]
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2 49 5)o] W3 PI-2o] e oA B AAAoR 6 9] o4 AAIULS FAT & AT
=
=

qxaoz, opnwr|E FIshe AtolERdd el ARVE Zte sete A2 FA (3 18, 14, 15 %
16)°ll #Aglo] oAl GAd& FAAT. dEed R ddAds} 22 FE ZALo]F (heterocycle) A|#7]E
b 2 (SHEHE 8 B 9)oll AR FAetH Al 7FA] PIM Z)vhobA] BFo] tigk oAl Edo] fHAPAIRE, AtolE
247 18 s e 1Y X374 d4A 2F (hydrophilic group)e] F7F= PIM 71VtobA] x| &45
Esltt (3= 10, 11 2 12). 53], R2Xd X3r]E zte = (3gs 1002 PIN Z]uobA] oA &4
= F&siia, vl AgE Zte s (@ 1) s-opw=vHleld A8 E zte seE (e

12)2 PIN 7]ufobA] oA 4< 7l Adst

eo=®, dix dA4d(nitrogen linkage)S AH&sted HH dAoldl(alkylamines)S Ikl 18] (pyrazine
ring)el F&ste] 2-E|&AF ol U-4-2 FEA(FFE 17-2DE FHIEh. AF AF, opdEdZolwl
(acylic alkylamine)®] =9} vi% ZEst dA g35 Yepulth. GASHA, T2 28] (pyrazine ring) <t
&7 ol (alkylamine) Alol2] o€ @ (Ethylene)®t ZZH @ (propylene) A& 2 2 2 3 2 ofwl HA(SHLE
17-2Del  ols  Z A&l HAw. E=F, dHuldolvi=(dimethylamino) W] EE  Hedoln|
(diethylamino) W@71& ztv= &Zolbwl 3 shat=(StE 17-21) He] 42 woll B& Aol7F i),

Tk BAd, 37 £ 13 & 29 A9E g, v a2 (pyrazine ring)ol B AV1E 2 2-
S oEloE e d-4-2(2-Thioxothiazolidin-4-one) %= Fe] TD %A Bt PIM 7]vtobAlel gk A
gl S HAT £ AN
ob-&el, ¢Zoldl(alkylamines)& 23 18] (pyrazine ring)ell AR AA% Fefdd & e o 3=
17, 18, 20, 21°l wiaiA TZD FAMAIS AX A A G35 vlasty] 98] EC( ulM) #& S43tx 1 A
g 57] & 300 vehy
F 3
Rhodanine analogs [ECs( uM)'] TZD analogs [ECs( pM)’]
Compound EOL-1 Molm-16 Compound EOL-1 Molm-16

17 0.020 0.014 17a 0.087 0.028

18 0.037 0.010

20 0.042 0.021 20a 0.29 0.061

21 0.031 0.002

* The values reported are an average of four independent data points.

A7 & 39 Ay, B g wE 2-E LA EolEE Y-4-2(2-Thioxothiazolidin-4-one) =A== EOL-1 A%
h=i] ,]

F B Molm-16 A EZFol| A AES] F7dS TZD Bt A S & 5 At

AAld 30 2-ElSaEolEYd-4-2 F=A T HFE 179 Wi A" EX 24 2

-8 E2 £4S 98, dE Nolm-16 A2E FA% $ 1.0 x 106 7H9] Nolm-16 A3l 50-100 uL RIPA
buffer (0.1 mM sodium orthovanadate, 137 mM NaCl, 15 mMEGTA, 0.1% Triton X-100, 25 mM MOPS, 15 mM
MgCl2, 100 uM phenylmethylsulfonyl fluoride, and 20 pM leupeptin, adjusted to pH 7.2)E H7}sle] Al
X5 GaAZT. &alE AEAS 308 P 94 Eeleked (12,000 rpm) 35S 718k, Thermo Scientific
AR (R ] wilE AHeE JER gld w5 E SAS A AFe 7, 50 ugel @AS polyacrylamide geldl
A A719 %3G ct. Immunobilon-P membrane (Millipore A}, m]Z)o] @iz S A7joldyoz &7 3 FF
chul ol gk So] & (PIM-1, PIM-2, PIN-3, p-BAD, BAD, p-4EBP1, 4EBP1, p70S6 71u}olAl, p-p70S6 7]itob
A, 2 B-actin)E EoJA ECL Western blot kit (Millipore A}, W]=5)S o]&3le] whald Hiyg AnE B4
E=

H3| & =T (DNSO) o2 4 AR A sAY Adolgt 5% (0.1, 1, 10 pM)E 33E 175 Molm-16 AT
Agsta A" 2% BAS sdsa, = 1ol yERTh. ow) PIMA47 (ECs = 0.017 pM) %

PIM 7]tfebAle] AE]ata vhe 2EY 25 dg
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el e A (4EBP1, S6 G dE) Bl Al FolFEAL 2HA(BAD)E EdFete]l B2 7]Ee] Qlikst
& S8 wiAEEN, 2-ElSaE ol d-4-2 AT ol W] o] kel mA|=A] gelstaiat &
ATH.

T 19 Ay, B nggoﬂ £ 33%E 17°] phospho-BAD(pBAD, Serll2ellA] <14ksl | Z<d) 2 phospho—
4EBP1(p4EBP1, Thr70olA <14kstel Zll)e] S & o4 Wom xd3S a1d 5 ek, =, 2-F
oot d-4-2 TrAMM 4EBP1 % BAD®] <IttstE Abdeb= Al ol #4 a3E 4SS rqaw

2l
h= =
2ol Be 2-ESAFlEIN-4-2 FEAL PIN V1A BAS AT BT 5 AT

AA ) 4: 2-E|&AEolEd-4-2 FEAY O 7oAl thd &4 B}

YEELAZA 2 U mE 2-HSAE & H-4-2 FEAQ] S5E 178 AT5X 1 ulolA 15 719 71y
obAlel  tigk 2-E|&AE oS H-4-2 FEA 9 ﬁ‘i”/‘é% Hrstazr siglvhk. ZivolAl &2 Eurofins
Discovery Service?] KinaseProfiler 1% o]g3}o] EurofinsAte] W radiometric kinase activity assay %
REF 7|3 stol Skt

¥ 4
e Enzyme activity in % T Enzyme activity in %
1 Aurora-A 89 9 JNK3 94
2 CDK2/cyclinA 61 10 KDR 77
3 CK2 -2 11 MAPK2 97
4 cSRC 93 12 Met 124
5 F1t3 91 13 Plkl 86
6 GSK3 B 56 14 SAPK2a 107
7 IRAK4 101 15 TAK1 111
8 JAK2 85 16
* Values were obtained from the KinaseProfilerTMprojectofEurofins.

ol A Ckzell wiaf &t ojAl& vpehlaL, CDK2, GSK3
A PIM Z]vpopAl Bpell ot sheha 179] 1G5 #
71ubolAl Bk PIM 71vkobAlel] )
M

171 % 49 47, & 4] & g

2 KDRel wsl]l oFstAY T3 A odAE JERi. Aﬂ
o] & A yi= & WUl 7] Wi CK2E AQsta A¥st Be
100 ® o] vl duAdE 8} oA IRAK4, JNK3, KDR %2
MetE oFstAIRE JASIAEo] A4 v ¢ —t—tﬂ(fﬂzﬂg% 22% WRE), Hog # Welo] W 2-FSAE o}
ZYY-4-2 FE=A 3FE 17 Aurora-A, CDK2, GSK3, JAK2, KDR 2 Plkloel thal 11 WA 54% A&}
CK2oll A bt AAE YEllSS AT + AUt

Tt wAad, & L= PIM ZlvtelAle] AEatar MEA]l AAARA Iy 2-ESiEolEed-
4-2 FEAE gQleirt. B o] wE 2-E A EYU-4-2 FEA = Al 7FA] PIM Z]vtolAle] gk <
Al &3/7F dar, velrt EOL-1 AZF 3 Molm-16 M2l ik 352 €42 T20 Brp E4 =355 gelst
k. ek, 2 wgo A= 4EBP1 2 BADS] QIMESHE AbdelE 2-ElSaEolEEd-4- A AET U ®
A gz gt
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Wb, ¥ ool mE RS PIN A Aol E Ao AT 5 Qo PIM v AibobAe) 3}
A siol o) fusls WA AZ AR AvE A%, 53 O A%, 9T, W Fel o o L Aw

of g 4 sitt.

oFom v WEe 5A FEE AAsl viestds v, 3] S AH S TR Al Al ol
ojeigt FAA Ve TA wEA g AAIFEA o, ofd ofs 2] WMeTE AlFE = Ao] opd A
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