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5-(5-H 2R -2-slo]| =2 A WA g dl ) Elo}ZEa d-2,4-t]2 [5-(5-bromo-2-hydroxybenzylidene)thiazolidine-2,4-
dionel, 5-(5-(6-((2-YuEolu| ) &)o}n| )T -2-Y)-2-3Fo| =EA A g e ) Elo} & d-2,4-T 2 [5-
(5—(6—((2—dimethylamino)ethy1)amino)pyrazin—Z—yI)—Z—hydroxybenzylidene)thiazolidine—Z 4-dione], 5-(5-

(6-((2-tlel Hotr =)ol g ) obm 1) 9] 231 -2- ) -2-3sfo| == A wll d 2] gl ) o} E 2] | -2, 4-1] 2 [5-(5-(6-((2-
dlethylamlno)ethyl)amlno)pyra21n—2—y1)—Z—hydroxybenzyl1dene)thlazol1d1ne—2,4—d10ne], 5-(5-(6-((3-t] |
Yol )z 2 )oln| 1) 3] 213l -2-d ) -2-3lo| =Z A A A g dl ) Hlof& 2 -2, 4-T] & [5-(5-(6-((3-
dimethylamino)propyl)amino)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dionel, 5-(5-(6-((3-t]
o dolr )2 g ) ol 1) 3] 2131 -2- )-2-3fo| EF A A A g dl ) Hlo} & -2, 4-T] & [5-(5-(6-((3-
diethylamino)propyl)amino)pyrazin—Z—yI)—2—hydroxybenzy1idene)thiazolidine—Z 4-dione], 5-(5-(6-((2-(¢

o] e ol 1) (M) ool i) 3] 2 1 -2-21 )25} o] =5 Al 2] d ) E o} ] w1 -2, 4T & [5-(5-(6-((2-

(dlmethylamlno)ethyl)(methyl)amlno)pyr321n—2—y1)—2—hydroxybenzy11dene)thlazol1d1ne—2,4—dione], 5-(5-
(6-((2-(tlel ot ) e &) (H ') opr] o) F] 2p il -2-4 ) -2-3fol EZ A A Yl ) Bl ok &8 d -2, 4-T] =& [5-(5-(6-
((2-(diethylamino)ethyl)(methyl)amino)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione],  5-
(2-8lo| =5A-5-(6-(4-HWE I Fl 2} -1-d) I epzl -2-Hwld gl gl El o} & 8] -2, 4-T] & [5-(2-hydroxy-5-(6-(4~
methylpiperazin—l—yl)pyrazin—Z—yI)benzyIidene)thiazolidine—Z 4-dione],

5-(5-(6-(2-(H | ofu] =) o] ZA] ) 1] 2} 11 -2- )-2-3} o] == AT wll gD Ejo}Eed-2,4-1] & [5-(5-(6-(2-
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v ) ol ) ] 24l -2- ) -2-sto| =S A Wl A 2l dl ) Bl o} F 2 T -2, 4-T] & [5-(5-(6-(2-
(diethylamino)ethoxy)pyrazin-2-y1)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-(3-t]H|&o}n]
) ZZ2EA I R-2-Y)-2-sto] =EA M A g ) Hol &g W -2, 4-T] 2 [5-(5-(6-(3-
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v ) e A I gkl -2-d ) -2-sto| =AMl A 2] dl ) Bl ofF 2 -2, 4-T] & [5-(5-(6-(3-
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yvl)benzylidene)thiazolidine-2,4~dione] % 5-(2-3}0]EFA|-5-(6-(2-E X ol FA]) I et -2-L ) A el =)
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5-(5-B 2R -2-3lo]| == AWl A g dl ) Elo} £ Y-2,4-t]2 [5-(5-bromo—2-hydroxybenzylidene)thiazolidine-2,4-
dionel, 5-(5-(6-((2-tHdo}n] ) el |l)o}r] ) I epxl-2-d ) -2-slo] =5 A M A g gl Bl o}F 2] W -2, 4-0] & [5-
(5-(6-((2-dimethylamino)ethyl)amino)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-

(6-((2-telEolu ) d ) o}u| o) T 2} 31 -2- ) -2-3Fe| EF A I A 2] Q) Bl o} Z 2] -2, 4-T] & [5-(5-(6-((2-
diethylamino)ethyl)amino)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((3-t]H]
Holu| o)z 2 )oju] ) 3] 2131 -2- )-2-3fo] A Ml A g dl ) Bl o} Z g T -2, 4-T] = [5-(5-(6-((3-
dimethylamino)propyl)amino)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((3-T]
ool ) =R ol ) T 2p 3l -2- ) -2-3to| =S A Ml A 2] wll ) B o} F 2] -2, 4-T] & [5-(5-(6-((3-
diethylamino)propyl)amino)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-(t]
Hgolu =)ol el) (M ") obr] ) 9] 2} 71 -2-4 ) -2-3o] =5 Al A 2] )l ) E] o} 8| W -2, 4-T] & [5-(5-(6-((2-

(dimethylamino)ethyl) (methyl)amino)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-
(6-((2-(Holl ot =)l &) (H ) obu| ) 9] 271 -2- ) -2-3fol =5 A A B )l ) Bl o} Z 8] -2, 4-1] = [5-(5-(6-
((2-(diethylamino)ethyl) (methyl)amino)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione],  5-
(2-3te] =5 A -5-(6-(4-HE v 2pxl-1-) F epxl-2-d )l A 2l gl obF 2] -2, 4-T] 2 [5-(2-hydroxy-5-(6-(4-
methylpiperazin-1-yl)pyrazin-2-yl)benzylidene)thiazolidine-2,4-dione],
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5-(5-(6-(2-(tH ot ) o ZA] ) T 2} -2-¢ ) -2-3to] ESA Wl A 2] Wl ) Bl o} Z 8] -2, 4-T] & [5-(5-(6-(2-
(dimethylamino)ethoxy)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4~dionel, 5-(5-(6-(2-(t]ol&o}
v ) ol A 1 2pl-2-% ) -2-3to| =S A wl A 2] dl ) Bl o} F 2 T -2, 4-T] [5-(5-(6-(2-
(diethylamino)ethoxy)pyrazin-2-y1)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-(3-t]H|&o}n]
) ZE2EA) I F-2-Y)-2-sto] =EA M A g W) HolE g W -2, 4-T] & [5-(5-(6-(3-
dimethylamino)propoxy)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-(3-t]o|Eo}
v ) 2 EAN I Rl -2-d)-2-sto| A Ml A 2] dl ) Bl ol E e -2, 4-T] [5-(5-(6-(3-

diethylaminopropoxy)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-(A}o]E =AY
SAD I R -2-Y ) -2-slo] EEA Ml A gl dl ) Elo}E | -2, 4-T] & [5-(5-(6-(cyclopentyloxy)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(2-8Fo| =& A -5-(6-((1-H e -T A gl d-4-L ) S A]) 7] 2p -
-y d) ol d-2,4-1] & [5-(2-hydroxy-5-(6-((1-methyl-piperidin-4-yl)oxy)pyrazin-2-
yl)benzylidene)thiazolidine-2,4-dione] 2 5-(2-3}0] =5 A]-5-(6-(2-FX 2| = EA])F 2}z -2-d)uld =)
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A7 st 20l RE T((C1-C2)a)obu] = ((C1-CA) 92 )obml = [di((C1-C2)alkyl)amino( (C1-
C4)alkyDaminol,  TI((C1-C2)&Z)ov] = ((C1-C4) L&A ((C1-C2)&ZA)olv = [di((C1-C2)alkyl)amino((C1-
C4)alkyl)((C1-C2)alkyl)amino], ((C1-C2)&Z) 3@t A = [((C1-C2)alkyl)piperazinol, T ((C1-C2)&Z)o}n]|
E((C1-CHL=FA]  [di((C1-C2)alkyl)amino((C1-C4)alkoxy], (C5-C6)Ato]EFRL=A]  [(C5-C6)cycloalkoxy],
(((C1-2)&Z)H)AaAgd-4-)SA  [(((C1-C2)alkyl)piperidin-4-yDoxyl  H=¥  EXF%(C1-C2)LFA
[morpholino(C1-C2)alkoxy]oll A A&l€ 4= i},
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woh vkgAsAE, 47 88E £t de 5-(GrHRR-2-stelesAMA W) EolEYY-2,4-1& [5-(5
bromo—-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-t]jH|E€o}m| =)o e)olm] )2} 3-2-Y )~

2-sto| = =2 A A A g d) Elo}EEd-2,4-1] & [5-(5-(6-((2-dimethylamino)ethyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-t]o|Holu]x)o&)o}u] )y &2 -2-Y )-2-3l o] =
A A 2 d)ElolEE| d-2,4-T] [5-(5-(6-((2-diethylamino)ethyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((3-yH|do}n|=)Z 2 )o}lu] )3 2} -2-Y )-2-3}0]
=EA A ) ElotEE H-2,4-T] [5-(5-(6-((3-dimethylamino)propyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((3-tlo€o}rn| )X 2 )o}n] )] g x-2-Y )-2-3} 0]
=EA A ) ElolEE T-2,4-T] [5-(5-(6-((3-diethylamino)propyl)amino)pyrazin-2-yl)-2-

hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-(t]w&o}u] =)o el) (HEl)o}r =) u e}zl -2-Y )-2-
sfol=Z AWl A g d) EolEa Y-2 4-t] 2 [5-(5-(6-((2-(dimethylamino)ethyl) (methyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-(tjol&o}u] =)o el) (] El)o}n =) e}zl -2-Y )-2-
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hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-(3-tjol&o}n| i) E 2 EA]) ] 2}3]-2-YU )-2-3}o] =EA]
WA g e EoEg -2 4-1]- [5-(5-(6-(3-diethylaminopropoxy)pyrazin-2-yl)-2-
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O ool EA A 4 glert, olol ARsE A o,

o v sHAlE, A7) 3EE EE 92 5-(6-HER-2-Fo|=IFAMA ) ElolE e T2, 4-T] & [5-(5-
bromo—-2-hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-t]jH|€o}m| =)o e)olm] )&} 3-2-Y )~

2-sto|=E2 A M A g d) Elo}EEd-2,4-1] & [5-(5-(6-((2-dimethylamino)ethyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-tjo|€o}r| =)o e)oln] ) ]2}l -2-Y )-2-3}o]| =
SA A 2 d)ElolFE| Y-2,4-T] [5-(5-(6-((2-diethylamino)ethyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((3-yH|do}n|=)Z 2 )o}lu] )3 2} -2-Y )-2-3}0]
=EA A ) ElolEE H-2,4-T] [5-(5-(6-((3-dimethylamino)propyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((3-tjo&o}lu]in)Z 2 )o}u] ) 3] }7]-2-U )-2-35} 0]
=EA A ) ElolEE T-2,4-T] [5-(5-(6-((3-diethylamino)propyl)amino)pyrazin-2-yl)-2-

hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-(T]u|&o}u] =)o el) (HE)o}n =) e}zl -2-Y )-2-
sfol =AWl A g d) EolEa Y-2 4-t] 2 [5-(5-(6-((2-(dimethylamino)ethyl) (methyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-((2-(T]ol&o}u] =)o el) (| El)o}n| )| e}zl -2-Y )-2-
sfol=Z AWl A g d) EolEa Y-2 4-t]2  [5-(5-(6-((2-(diethylamino)ethyl) (methyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(2-3}o]==A]-5-(6-(4-HE Y H &2 -1-4) g1 -2-d )2

g e ElolE=gd-2 4-t] 2 [5-(2-hydroxy-5-(6-(4-methylpiperazin-1-yl)pyrazin-2-
yl)benzylidene)thiazolidine-2,4-dionel], 5-(5-(6-(2-(tju&o}n] =)o) EA]) | e}7l-2-Y)-2-3}o] == A ¥l 2 2]
d)EolZ -2 4-t]& [5-(5-(6-(2-(dimethylamino)ethoxy)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4-dione], 5-(5-(6-(2-(t]oEo}u] )| EA]) T 2} -2-Y)-2-3}o]| =F Al
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[0100]

[0101]

[0102]

[0104]

[0105]

[0107]

[0108]

[0110]
[0111]

[0112]

[0114]

ZIHSd 10-2022-0150624

Crosstide EFOI= (100 nM)E FH7Fste] 7)vbobAl wh-gS AlZERith. 1A1ZE(h) B8l ¥, IMAP-binding
reagents (30 pl)& 7t e H7lsto] ¥h-g& AN vha, 242 &k o wjgatsivt. The 34 AF(FP)<
Infinity F200 plate reader (Tecan)® 495 nm®] &]7] 3} (excitation wavelength) % 530 mme W& I3
(emission wavelength)olX ZAEA}t. §=ZF-¥-3 dlo]E|= GraphPad Prism 6 software (San Diego, CA, US

NE AES 4-shebrE 2A2E mae] 43,

3. JIYeolAl-FA Fo)lrn e8] 23789 (Kinase-Focused Library Screening)

SGK 1 Z1vtobAlel diaf 1% tiwWld A FAle]=(dimethyl sulfoxide, DMSO)olAl 10 uM 3}3t

WA FvtelAl-FA4l glelBe el 2R Y SetEs 2SItk SGK 1 J|volAlE 3
OJ A -8 % (pre-incubation) ¥ ¥, ATP/Crosstide peptide?] TFES F7tste] 7)ivpobA] WSS AJ2HSFT.
Aol A IAIZE FoF wiFEEE -, 30 pL of IMAP™ binding reagents< F7Fste] 7]ufobAl REg-S FAAX &+,
2A17F & o stk FPE SAstaL AE S AXSIT. zaudewRE 39/ sEE (50%
inhibition cutoff)e] FAAQ JJER =, 2ES AAE=0 upel 2Fs=EAT. a2gavA, 7]t
2o 4-2A 2 e 37 2P (four-logistic parameter regression model)S B3 1G5 #HS

Aussk:

— (Top—Bottom)
Y = Bottom + 1+ 10 108IC5,—xI +Hillslope

4. 2 =7 dF(Molecular docking study)

a2 =718 AutoDock vinaZ ARESFe] R, 4 S 93 PIM-1 (PDB ID: 4DTK) % GK1 (PDB
ID: 3HDM)e] ZA +Z%E RCSB PDB Protein Data Banki—‘?—'—ﬂ 35353} (http://www.resb.org).

5. BAEX(Statistical Analysis)

EAEAE GraphPad Prism version 7.05 for windows, GraphPad Software, La Jolla, CA, USAZS A}g3}o] 4=
3}, Student's t-test= F Il Alole H & M|ty ] AEET).

<dgdap>
1. SGK 1 £2F2'dS F3 SGK 1 qA 33HE &9

WH-(in house)ell A FAE 160709 AwAZ FA4E Z|vholAdl T4 gholHYg2HH 10 pl FFE ==
SGK 1o s ==zEdsiet. 2=zaeder 160712 33E F, 367019 sgE2 ol PIM 7|uolA (PIM
kinase) AAAZ H7IH ElopZa|d-2,4-t]>(thiazolidine-2,4-dione, TZD) 2AZE=E XEgslal (= 1), 9
5 5 d3E UnE o3t 10y #2 7HAE H-PIM ZIvolA] (pan-PIM kinase) AAZ 15T},

3171 T 1S SGK 1o wisk 17D SAFAl ] oA

o
o
=
Buj
=Y
po
2
i)
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

ZIHSd 10-2022-0150624

¥ 1
R.E
BEr |
s
K
5
Compound 1
Compd 1 2 %o
No. R R dlifidion
1 OH 79
2 H OH 94
‘5‘_-' x.-""‘*N"' v
2 (H) | H 51
% e S OH 96
4 H 1HII oH =
L . Sl H 17
= EfnwuzﬂafN~uxf OH 3
[
6 o~y OH 90
........... !
d
7 5 ‘*’"‘r{“ OH 74
3 N OH 58
8 (H) N H 28
g Efﬂvﬁuz e
9 (H) | H 13
A0 s
10 % NL\ OH 75
1 Drll “OH 81
S SR B -
12 O N OH 77

- FFE 1 (FFE ID : 363): 5-(5-BEE-2-sto]l=2xwld e d)E ol Y-2 4-t]&  [5-(5-bromo-2-
hydroxybenzylidene)thiazolidine-2,4-dione]

- 3% 1(H): 5-(5-r2rddgd)EolZxa|d-2 4-t]2 [5-(5-bromobenzylidene)thiazolidine-2,4-dione]

- 313E 2 (FFE D 386): 5-(5-(6-((2-Holu|)ol e ) ofu] ) ) 2}x1-2-4 ) -2-3fo] =5 A vl A 2] ) E]
of£e|d-2 4-t] [5-(5-(6-((2-dimethylamino)ethyl)amino)pyrazin-2-y1)-2-
hydroxybenzylidene)thiazolidine-2,4~dione]

- 3HE 2(1D): 5-(3-(6-((2-(gwEolm ) e )o}r| ) I 2hx1 -2-)wl A 2] ¢l ) E] o} Z 2] 11 -2, 4-T] 2 [5-(3-(6-
((2-(dimethylamino)ethyl)amino)pyrazin-2-yl)benzylidene)thiazolidine-2,4-dione]

- 35 3 (BHgr= 1D ¢ 402): 5-(5-(6-((2-Holdotr i) ol d)opr ) 3] 2431 -2- ) -2-to] =5 A Ml A 2] dl ) E

_17_



[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

SISl 10-2022-0150624

olZFg|d-2,4-t]2 [5-(5-(6-((2-diethylamino)ethyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4~-dione]

- 33E 4 (S3HE D ¢ 387): 5-(5-(6-((3-tHEoln ) Z 2 F )olu] =) I 2131 -2-Y ) -2-slo| =5 Al d 2] |l
ol d-2 4-1]& [5-(5-(6-((3-dimethylamino)propyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4~-dione]

- SFE 4(H): 5-(3-(6-((3-(Hdotn| )z 28 )ojn| ) I gp-2-d ) d ) ElobE g d-2,4-1] = [5-(3-
(6-((3-(dimethylamino)propyl)amino)pyrazin-2-yl)benzylidene)thiazolidine-2,4-dione]

- 33E 5 (SE ID ¢ 388): 5-(5-(6-((3-Hddoln ) X2 d )olr] =) I 2131 -2-Y ) -2-slo| =5 Al d 2] |l
ol d-2 4-1]& [5-(5-(6-((3-diethylamino)propyl)amino)pyrazin-2-yl)-2-
hydroxybenzylidene)thiazolidine-2,4~dione]

- 33E 6 (3IHE ID ¢ 403): 5-(5-(6-((2-(HH ot ) o &) (W E ) ol ) T] 2131 -2-Y ) -2-3fo] =EA I &
Eq?ﬂ)E4°}%zEJEﬂ—2,4—14{% [5-(5-(6-((2-(dimethylamino)ethyl) (methyl)amino)pyrazin-2-y1)-2-
hydroxybenzylidene)thiazolidine-2,4~dione]

- 3152 7 (SFE ID : 404): 5-(5-(6-((2-(HeEolu| =)o &) (& )o}lr] ) 3] 2} -2-¢ ) -2-3l o] = F A vl &
Eq?ﬂ)E4°}€zEJEﬂ—2,4—14{% [5-(5-(6-((2-(diethylamino)ethyl) (methyl)amino)pyrazin-2-yl)-2-

hydroxybenzylidene)thiazolidine-2,4~dione]

- SEE 8 (SFE ID @ 401): 5-(2-3Fo| =EFA]-5-(6-(4-v & I F| &} -1-d) 3] g -2- )l A 2] gl ) o} Z 2] | -
2,4-t] [5-(2-hydroxy-5-(6-(4-methylpiperazin-1-yl)pyrazin-2-yl)benzylidene)thiazolidine-2,4-dione]

- 3RHE 8(H):  5-(3-(6-(4-Wd I A gt-1-d) I epxl-2-ehHuld gl ) gl o E -2, 4-T & [5-(3-(6-(4~
methylpiperazin-1-yl)pyrazin-2-yl)benzylidene)thiazolidine-2,4-dione]

- 313tE 9 (8= 1D @ 384): 5-(5-(6-(2- (Y otn| ) of| HA) 7] g1 -2- ) -2-3} o] =S Al A 2] |l ) E] o} 2 2
-2, 4-t] & [5-(5-(6-(2-(dimethylamino)ethoxy)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-
dione]

- 3= 9 5-(3-(6-(2-(dH ol )| FA) T 23l -2-d )l d g’ ) Elo}E @ d-2,4-t] & [5-(3-(6-(2-
(dimethylamino)ethoxy)pyrazin-2-yl)benzylidene)thiazolidine-2,4~dione]

- 33E 10 (F3E ID ¢ 381): 5-(5-(6-(2- (oot i) of| 5A]) 7] g} -2-4 ) -2-3fo] =S5 Al A 2] ¢l ) E] o} =
gd-2,4-t] & [5-(5-(6-(2-(diethylamino)ethoxy)pyrazin—-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-
dione]

- 3I3tE 11 (813HE ID @ 383): 5-(5-(6-(3-UHdotn| ) Z 2 ZA]) 3] g} -2-¢ )-2-3f o] =S5 Al A 2] ¢l ) E] o} =
gd-2 4-t] [5-(5-(6-(3-dimethylamino)propoxy)pyrazin—2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-
dione]

- 3E 11D 5-(3-(6-(3-ydotn| ) 22 ZA) g gp-2-d )i A d) ElohE g T -2, 4-1] = [5-(3-(6-(3-
dimethylamino)propoxy)pyrazin-2-yl)benzylidene)thiazolidine-2,4-dione]

- 3eE 12 (3ksh= 1D ¢ 385): 5-(5-(6-(3-H el ot i) L2 FA]) 9] 2kl -2-4 ) -2-dl o] =5 A Ml 2] |l ) E] o} &

Fd-2 4-t] [5-(5-(6-(3-diethylaminopropoxy)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-
dione]

- 3= 13 (S3HE ID ¢ 389): 5-(5-(6-(AFo]lE R SA]) 7] gh-2-4 ) -2-3fo] =S5 Al A 2l ¢l ) E] o} E 2] T -
2,4-t]2 [5-(5-(6-(cyclopentyloxy)pyrazin-2-yl)-2-hydroxybenzylidene)thiazolidine-2,4-dione]

- 3= 14 (SF= 1D ¢ 405): 5-(2-8Fo| =FA-5-(6-((1I-H e -T H 2| d-4-d ) S A]) I gpxl -2-d)Hul A 2] ¢l E]
ol d-2,4-t] [5-(2-hydroxy-5-(6-((1-methyl-piperidin-4-yl)oxy)pyrazin-2-

yvl)benzylidene)thiazolidine-2,4-dione]

- 33 15 (3= 1D 1 406): 5-(2-8Fo] B A -5-(6-(2- = F o] ol FA) ¥ e xl-2- ol )l 2l ) Ef opE 2] |l -
2,4-t] [5-(2- hydroxy 5-(6-(2-morphol inoethoxy)pyrazin—-2-yl)benzylidene)thiazolidine-2,4-dione]
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[0138]

[0140]

[0142]

[0143]

[0144]

[0145]

[0146]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]

ZIHSd 10-2022-0150624

H
tlo
=Y
BN
gﬂ
=)
)
W

2ld A3 TZD FAHA9] SGK 1 A Ao 33tEe 7324 B 43S ve A
] ao| A stol== A7) (hydroxy group)d Ao wat Gttt (F 19 R).

BIHE 1olA BES 2-X3td FeRo s gAEe] R, FAZ 1dgY 6 YA XA # |
8 (), 9 vs. 9 (H), 11 vs. 11 ()] SGK 1 #] o] /MAE A ek},

<
12]
oo

Pim 7|vobAle] ATP-A3 A o] SGK 17 dA43] th27] wiitdl, Pim 7volAldl 2A%d TZD FEAE2 SGK
o] A% muox A FHEHEACH oJAUE, SGK 1o ek A& k3 PIM 7]violA
e ¥ RE SGK 1, PIM-1, PIM-2,

2. B2 EFS T3 TZD FAHA 2d RE AF

TZD-frAHA Y] A3t BREE d5317] 98k, PIM-1 Z1velAl 2 SGK 1 B5d disl] sitE 2 2 2 (D9 &2k
=75 AutoDock vina programS AR&3te] S=8lsloitt.

H
i
Y

(
¥
i

ReZ

T 30] yebd wpel ol EgtE 2 ® 2 ()& PIM-1 Z1vobA] 2 SGK 1 259 ATP Ag Z A
, = 3(A) 2 3(B)elA FFEE 2 2 2 (H)+ PIM-1 7ol 2 SGK 19 tha] 242 t&

D 3EE 2 2 2 (D)9 F3 (superposition) PIN-1 ZluolA] & SGK 1 & F dhitel A=

o] WAoo R fFAlg A7 WAooz AE S BojErh., v, 7 SES PIM-1 7|UolAle] A

(K 1%+ 2},

PIM-1 7]Yo}bAl (PDB code: 4DTK)S] A%, 3}3E 29 AL Glul2lst do|=2247]; Lys679 TZD; 2 Glul7l
i 3

e

N
n)

kR

ofrom
% 0
e

oo

w M AN X2
O

=

& Zte YuEoln| w719} a4 Asnl72;9] 379 4 AFES S, TZDSF Lys679] FE#-82 PIM 7]
obAldl sl 8 A dsgoR By witd, v F FAATE gE s 7o Ae=m o
Add. olglst A= o] Slol=EFAVVF 4 ARES YA Tl oA S RATH.

A, SPE 2% so|=F4719 Aspl?7; TZD9F Glul83; B twdelw] 7]k SGK 1 (PDB code: 3HDM) 9]
Asp240; 9] 370¢] =4 Ajrs Fall SGK 13 Agtekeh. TZDoF Glul83e] 4 Ajt Aoa&e &v =3 Al
AAY7] Wit T8 FeAgoR AFEA ok, UmA T opa AR duAge] A A Fas o
= ok B )l mEw, wlAl sl sfe]=547]7F PIN-1 ZlvbobAl Buh SGK 1 ejAlAle] Aol H
T EFS MAE AoE UG

T AT, % ae] deke sk gol, 37 S0l A@/19 BANT SRl oA B SAA 3FS
e Aow FAHAG. ABs19 TR wAle] HFEe] ek ;e W AR Aole] YA Ax A4
2w W, 4P e oA 4ol vehm

oAl B e] Afol = olsfistr] Al SGK 1ol wigh hgh= 2 B 99 A = AgE Y.

2 A, % 50 UERG ulel o], = 29 A% mo= 8d
5(A)oll A, o]E9] °F& (pharmacophores) % 2H&7]7F A &slA A oM, =

Celdetrlisl MR sh=wrds] WSk 18] Thr2s0s) stel=EAl RY|sh 4E 48ES HAY
P Shghe 29) o} opwlioy]ube] Thr239e] dlo]=sAl x7jeh FEAEe o oddnt. o

t ool £a A% FEo o8 49E 5 v,
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[0155]

[0157]
[0158]
[0159]
[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0169]
[0170]

[0171]

[0172]

[0173]

[0175]

SIS 10-2022-0150624

<x¥e] 1> 8 A B9 X
<Ak 1-1> AHA| Y] A%

ﬁl“;}% 2 20 mg, Tjr‘ 100 mg \:ﬂ E]-_j_ 10 mgE ‘_‘Q’?_)‘}-J—l 7]té]vlﬁ_oﬂ %7,(_]5'}'0:1 )‘\lzﬂ% Zﬂié}i’i\ﬂr,

<Hbd 1-2> AA 2 A=

SEE 2 20 mg, SFFAE 100 mg, Y 100 mg R Zelol U vl 2 ngS B o Al Al
el webs Bt AAlE Alxsin.

<Aurd] 1-3> ZAA Q] Az

3% 2 10 mg, SFFAE 100 ng, FF 100 mg 2 ZHoHAF vl 2ngs £33 & Eato] AaA Az

o) whel Aol AES E5keta Atel o E=Hste] HEAS A FsG T

53+

o2 L

E 2 10 mg, A Hd ST A% 4 pl 2GA AHS £ T B9 FAMAIY Az w1
Fm) G i o m AlxsIITt.

H
<Al 1-5> Ao Az
5192 2 10mg, PEG-4000 250mg, PEG-400 650mg, ®jAlu}al@l 10mg, ubehAlQhalgbibu| 2l 1.44mg, wheh& Al
Jgara 0.18ng W AFel AASE BUF F el AuA) Axgel webd AaAE Azstr),

ﬁiﬁl

<Ad 2> AR7ITHF
<P 2-1> A Ee] Az

31etE 2 1 mg, BEY EFE AE(EE A olAEICIE 70 ug, HEFY E 1.0 mg, BEFY B 1 0.13 mg, ®EY
B 20.15 mg, YE B 6 0.5 mg, HER B 12 0.2 pg, YEF C 10 mg, HI ¥ 10 pg, YIZ "L = 1. 7mg,
AAF 50 pg, HEEA 2 0.5 mg) 2 F1d E3E HF(EAAI1E 1.75 mg, AHstoldd 0.82 mg, AkwlIy)
% 25.3 mg, A1NAZE 15 mg, A29AH24 55 mg, TAANZE 90 mg, B 100 mg, QB3Fnlruld 24.8

)& EFE e HAS Axsta B Pyl vek AGHES Az,

ru
f

1 mg, 74 1000 mg, & 100 g, MiAEZNY 2 g, B19d 1 ¢ E AAFE 715t A 900 ml
J ok A7 HQF 85T oA wwkrf
z

oo B oy ugel SAF RS A JEsds v, geidel Bdel 4L 7k Aelsl gleiA,
olelg FAN %S WA M AAGHY woln], ojo] ola) ¥ @] Wt AFHE Aol ohdl AL
g, =, E el 444 WMol BRE TEET 2359 7426 elahd geojur
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80

60

40

% Inhibition of SGK

-

0.006
0.005
0,004
0.003
0.002
0.001

0,000

0.035
0.030
0.025
0.020
0.015
0,010
0.005
0.000

0.006

0.005 4

0.004
0.003
0.002
0.001

0.000

2 2(H) 4 4(H) 8 &) 9 9(H) 11 11(H)

PIM-11C,, (UM)

I n L L A i

2 2(H 4 a(H) 8 8&(H 9 9(H 11 11(H)

PIM-2 IC., (1M)

b L L L L L

2 2MH) 4 4H) 8 8H 9 9(H) 1

HIF

11(H)

PIM-3 1C,, (M)

:

Z Z(H) 4 a({H) & 8(H 9 9(H) 11 11(H)
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(A) (B)

N~

Lys127

Asp240

74
Compd N 5 _
No. [CoUMT o, oo
2 1.1+0.1 . \;'Ox/‘r?’
9 6.6+0.6 = ‘\’OWN’\
3 071£003 %5
= o\/‘vrlx
10 54+06 % b
v 3
4 1.9 £ 0.02 i \,N\f\, 4
11 o \(n\_/‘\ur .-H-\/‘\,‘E‘/
33+03 1 I % .

5 0.94 £ 0.01 0

12 T75+£03
* Mean + SD

(A) (B)
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