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A7) 38ES (57)-5-(1H-Indol-3-ylmethylene)-2-{[2-(trifluoromethyl) phenyl]amino}-1,3-thiazol-4(5H)-
one, (52)-5-(1H-Indol-3-ylmethylene)-2-{[3-(trifluoromethyl)phenyl]amino}-1,3-thiazol-4(5H)-one, (5Z)-2-
[ (3-Bromophenyl)amino]-5-(1H-indol-3-ylmethylene)-1,3-thiazol-4(5H)-one, (5Z)-5-(1H-Indo1-3~

ylmethylene)-2-[ (4-methylphenyl)amino]-1,3-thiazol-4(5H)-one, (52)-5-(1H-Indol-3-ylmethylene)-2-[ (3-
methylphenyl)amino]-1,3-thiazol-4(5H)-one, (5Z)-2-Anilino-5-(1H-indol-3-ylmethylene)-1,3-thiazol-4(5H)-
one, nol-1,3-thiazol-4(5H)-one, (5E)-5-[ (2-Methyl-1H-indo1-3-y1 )methylene]-2-[ (4-methylphenyl )amino]-
1,3-thiazol-4(5H)-one,3-{[(5Z)-5-(1H-Indo1-3-ylmethylene)-4-oxo-4,5-dihydro-1,3-thiazol-2-

yllamino}benzoic acid,2—-{[(5E)-5-(1H-Indol-3-ylmethylene)-4-oxo-4,5-dihydro-1,3-thiazol-2-
yllamino}benzoic acid, (5Z)-2-[(2-Chlorophenyl)amino]-5-[ (2-methyl-1H-indol1-3-y1)methylene]-1, 3-
thiazol-4(5H)-one, %+ 2-Hydroxy-5-{[(5Z)-5-(1H-indol-3-ylmethylene)-4-oxo-4,5-dihydro-1,3-thiazol-2-

vllamino}benzoic acid?l, °FsHd A=,

A3 5

A7l HEFS &34 (hemorrhagic) ¥&%, 38A(ischemic) HEFT £ 3% SAl(metal toxicity) HET
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A1k g zolr},
%= 12% test tube AoA oA, F = ot ¥Y FAMEZHS Newport green
DCF(Kd(Zn)=1 uM)& AH&3ste] At ofd 5% Wsts FA418 18z o|t}.

% 132 test tube AellA ofd, EEleFE F #28 FES AHEstn FF EMNEZQ FluoZin-3(Kd(Zn)=15
DS AFEsle] 2-f ol Fx= WHEtE B agx

145 AAAZ o, FEle =
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7 -0-(CHy)-0- aL2] HEx= A8 = HXSE fAlaesE A (2 1 WA 39 B5), R T4 Ex

A7 HES ABE ofstH A ES JolA, A7) 3}gELS  (57)-5-(1H-Indol-3-ylmethylene)-2-{[2-
(trifluoromethyl) pheny! Jamino}-1,3-thiazol-4(5H)-one, (5Z)-5-(1H-Indol-3-ylmethylene)-2-{[3-
(trifluoromethyl)phenyl Jamino}-1,3-thiazol-4(5H)-one, (5Z)-2-[ (3-Bromopheny!l)amino]-5-(1H-indo1-3-
ylmethylene)-1,3-thiazol-4(5H)-one, (5Z)-5-(1H-Indol-3-ylmethylene)-2-[ (4-methylphenyl )amino]-1, 3-
thiazol-4(5H)-one, (5Z)-5-(1H-Indol-3-ylmethylene)-2-[ (3-methylphenyl )amino]-1,3-thiazol-4(5H)~
one, (5Z2)-2-Anilino-5-(1H-indol-3-ylmethylene)-1,3-thiazol-4(5H)-one, no]-1,3-thiazol-4(5H)-one, (5E)-5-
[ (2-Methyl-1H-indol-3-y1)methylene]-2-[ (4-methylphenyl)amino]-1,3-thiazol-4(5H)-one,3-{[(5Z)-5-(1H-
Indol-3-ylmethylene)-4-oxo-4,5-dihydro-1,3-thiazol-2-yl]amino }benzoic acid,2-{[(5E)-5-(1H-Indo1-3~
ylmethylene)-4-oxo-4,5-dihydro-1,3-thiazol-2-yl]amino}tbenzoic acid, (5Z)-2-[(2-Chlorophenyl)amino]-5-
[(2-methyl-1H-indol-3-yl)methylene]-1,3-thiazol-4(5H)-one, T 2-Hydroxy-5-{[(5Z)-5-(1H-indo1-3-
vimethylene)-4-oxo-4,5-dihydro-1,3-thiazol-2-yl]amino}benzoic acid¥ 4= Ut}.

A7) HEF ARBE oA 2R oA, A7) HEFS 84 (hemorrhagic) HEF, 3184 (ischemic)
T Ev 55 S5Ametal toxicity) ¥EFYE F 32 7] 5L H(lead), F(mercury), &1t
(manganese), H|Z&(arsenic), & (thallium), ZH(iron), °}d(zinc), =% (cadmium), W]2FZ(bismuth) &=
 FAGINY 7 der A7 A HEFS S ABAZAN e Ashd A AEAL] o fdEE
7

pay
e
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pass
o

zkel @] FHF HeR9, A, Azt
5 =X @Awk 0.01pg/kg/day

2 & 513 4
WA 10 me/ke/day D S ATk, V) 19 190 18], EE AP A4S Fa kel 23300 b ol
S Wi, FAH) FEoR AR FelaE Bk
£ el ol EgE ) HYEE, 2T F S dabel 0.1100 S FiA £ A% & W
ol ofshn £ABE oFst 24E Az BYACE AEE AW WA, ¥4 L ANAE d P
@ 4 S w@, ok 2aze Aot 2 Tr A9 A4S AES A48T + A A4S 11
B f7] EE T2 F o Rolofx A

A =, 43

2Me dE ' /9, AR, WE, LY, S99 A (cornstarch), dE, ¥4, &
o £ 5e B & dd. ARARAE A2 5

, ZEndoEHE, JquAdEges HygAS2 o olgtH|loluy, EfAMA(tragacanth), Aetel, A
(shellac), 3 ESANZRHAERO A JEFAZRIAYYAER A, FAXZASG, d2EY 2 e (pectin)
TS E F 9t FHEARAE dF W zdHoldAwadlE, B3, ZdedsdE, dEdr, AAER
TE & FUT. AAARZAME B oEel HIbsteE Aol svtEHo e Aol BF AT & QT o
59 AA, FEAddE Fohik), AgEad, Ve Bad wat -8 29 & Uy, wmgh, a6 wet
WEA, darsiAl & H7re .

e

o] okghd 2AEL JYAdA FHHR AxHE AU AFoRE AxE 5 Al
Remington's Pharmaceutical Science, #413;Mack Publishing Company, Easton PA), A|A|e] &

[¢]
A AL oyttt ol AP EE At e dwtxom  FXE AWAd & [Remington's

—

rot

Pharmaceutical Science, 15lh Edition, 1975, Mack Publishing Company, Easton, Pennsylvania 18042(Chapter
87: Blaug, Seymour)ol 7]%&% o] git}.

2 ouge] opsby xR A7) HAEe AT EE MATE Folt Ao sbseu, wgtdsls wAT
oz AU T, ds 7Y, HAd 9 %9

2l(intracerebroventricular injection), Y&
)

=
(intracerebrospinal fluid injection), &% £ 2 7 F So78 Fo3d 4= ),

o5, A Fatel ¥ WYL © A APk et B AP ofstolA AAEE A dHEE
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ol

), B A A TR Aol Al W o] MEE Al &elFr] HE AlFEE Aou.

olubd uh

=32 AAME(Cerebral Cortex Neurons) w]%

2 dgo A AFES vk W I AAMEE vk dlole] HR2HEE F& uYste] 5% F-Ejold A (FBS)
5% mFE A (HS)S #7}3F Dulbecco's modified Eagle's medium(DMEM, Gibco, Grand Island, NY, US)& ©]-&3}o]
95% #%, 5% CO, H 37C 2% ZZoA wgsiadrt. A7) Mo gdstel #3515 8l 24-well 24 WY &
PolEdA 2 x10' AlEe] WER ZAetga okl 2 BgHES Azlely] Mol FBSSF HS7F $1= MEM w)%] o] A]
Hlj 35Tt

Al 1: AMPK JAAN] &3 AIXFA 7489

)

2 wel o Axdol mel ohlEA (Zine toxicity) e HEFS WEAY WA/ F A, A7) WY
g5 AFAEAA e ol E o]l APK oA Aol whE B4 gaoRE HeAs.

FAHoz, B owgol o AAdd] w wlokE uHyd AAMEN 300 uMe o} (ZnCl,) S 1087+ A
S A AsEL 10A1ZF Zo] A EEA (cytotoxicity)S TUNEL €94 w3 LDH(Lactate Dehydrogenase) #41-& =3
BT A7) AEo AMPK 2 AIAQ) Compound C(+Cpd C, Tocris)E 20 pMZ A3 F AAEAH 44AE &
Zaholoh

c HEE ARAE o}l A F ARl TS TUNEL Ao SIAR(E 1A) AE
& TUNEL @423} LDH #2418 &3l AZslsta AMPK #1121 Compound C(+Cpd C) X &lell o3l ofd4l
A Aagss Selsple (= 1B % 10).

2:
B el o Al utet ofd=Adat APK J4 2ol FudAE shetetaial didud A Az ofd
E I g

2-1: 9)2¥ EZH(Western blot)

Wk e s d AZAZA 300 pMel oFA(ZnCl,) S 1083 Aeld & AAST 0.5, 1, 2, 4, 6417 Foll 4
wag el g Eajoladolulols o] =Y
ARG ¥ BESA.

0% ZF3E] AMPK alpha-13} alpha-29] E#l 9 Z7](threonine residue)ol] <¢l1AF3}E o]
g4 (phosphorylated AMPK)S- &r]att}. 23y g2 Al A7) (serine residue)?] ¢l
—

2-2: &A8A B2 (enzyme activity assay)

N

e g AFA L g9 Fe 2HoR ofdS A ¥ 0.5, 1, 2, 4 E 64
FEES do] AMPK activity assay kit(Cyclex, Japan)E o|&38te] &4 =435

I A3}, old Aol wE AMPK &4 o A2 AlF oJF% (Time-dependent) o2 F7}8le AL #WZE3IT)

AAld 3: APK BAAAE T8 A=A HA

2 ool o Axjofo] wE} gl AAARE ofAS AT st AMPK &4 o] FUtshe Aol MAEANE
(apoptosis)¥ ##o] A=A #&s T,

TAR R, tusd AAAEN 300 pMel okA(ZnCl)E 2, 3, 4, 5 3 6AZE T Aste] ofdxAE K
wad, A7) ZF AZo gl AS Rasle] ¢law BakS AXE 1 AMPK D AAI€] Compound C(+Cpd C)E
20 pM= Aejsto] ofd=mAa} ofFEA 20 HAS Skt

o A3, okd A" F 3ARE o]F%E BH3-only Bel family Fol dhtql ofFEAIA £ el (pro-
apoptotic protein)¢l Bime W& F717} #@EA3lcaspase-3 FE FHEE F AATHE 34). 2HY ofd

de g
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A 9 Bine 71t caspase-3 &4 S7H7F AMPK GAIAIQD compound C A Elell o] BF Hid AL &
ASFATHE 3B). L ER AWK G4E okdwA 71HdA o} FEA 2 (apoptosis) ek wAE ] glom ANPK &
29 gAA= ofdEAol 3t ol FEAAE JASE AL 9v|dtr).

AAd 4: AMPK B A S3HE 2F2d 3 HAa9 FQl

4-1: FZ718k 7} AT 8] Y (Structure-based virtual screening)

© Ee o Aajde] weh AMPK 2 AlAE 28 TheAdol e ddEs uide® 1aF Aaeds AA
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J AMPK alpha27} alphald} @] Y-o}-2 wl$-2(knock-out mice)olx] & & (ischemia)ol] <]3t
&l oAlgrha Baskgivk. weba] ¥ 3e alpha2E ERICR Sto] AWPK SAEAHS AT
B AW A (chemicals)S FZ7|WF 7} 23213 (Structure-based virtual screening)& 53
Ao 20870 FH shgHEo] AHEEHIT.

3@ 0 ox L 2

>~
|

2: AMPK §A4 84 EA (AMPK enzyme activity assay)

A7) AA A 4-104 AEE 3eE 20870 3FEE gholB e g] A Z3|AF(Interbioscreen, Russia) ZH-E Q<
3t o]E9] APK a4gA JAaz #Zs F3 23 238dS AAS .

2 AMPK activity assay kit(CycLex, Japan)®} recombinant AMPK( a2/B81/y1;
CycLex, Japan)Z ol&3le] =A3tt. A7) AdE 208709 3gE3 7|Eo] 2 de1x APK JAA4] compound
Co AMPK &4 A a3= SAH 23, 407019 9F=9o] 10 uMolA] compound C&F H]S=3tAY © £& A
295 YeldE AS 133, A7) 40719 FES 317 1 1o ®AISHIY.

F1
Compound ID Mean SEM Compound ID Mean SEM
(% remaining activity) (% remaining activity)

#1 -1.2626 1.768 #22 -0.5291 0.000
#2 -1.7934 0.072 #23 1.0582 0.000
#3 -0.9684 0.036 #24 5.0505 5.051
#4 5.5556 0.265 #25 -0.1793 0.538
#5 4.2328 0.529 #26 -1.2554 0.036
#6 2.3810 0.794 #27 5.8201 0.000
#7 3.4392 0.265 #28 3.9683 1.852
#8 -0.2152 0.215 #29 0.0000 0.000
#9 0.5739 0.359 #30 1.0000 0.667
#10 -0.3945 0.179 #31 0.3641 0.850
#11 5.2910 0.529 #32 0.1257 0.126
#12 -1.3245 0.662 #33 2.9801 2.980
#13 -0.9684 0.681 #34 0.3143 0.566
#14 -0.1435 0.000 #35 0.1214 0.121
#15 5.0265 0.265 #36 0.2514 0.126
#16 6.3492 0.529 #37 7.3333 1.000
#17 2.9101 0.265 #38 5.6667 4.667
#18 2.9053 0.681 #39 1.667 3.333
#19 4.3400 1.614 #40 3.6667 0.000
#20 -1.7575 0.036 Compound C 5.3000 0.760
#21 0.8967 0.251

4-3: ol &=A AAay F#F

g7] Aol 4-2004 A sHetE 40 Re] ofd A=A Al BES FE 3AF Y-S A
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TFAAoR, wgE vhg-o] fiH T A AAAE] 300 pMel oFAS 1083F Hestar AAT F 124
g ARl A F7] AEE 40700 FEES Zb7t ofddat S Aste] AARsaEdE W
o] AbE A& LDH 415 B AZFststdsd 449 ads Haste] 32 YeR
5ol da Hre] APE 43 FaATH(E 4).

T A3, E 4ol yehd wpeh go], AN SetEE ofAdRAdo] o AEAMES SAlEgiE, s & 20
Ehut nlel o] o] F 7] BGHE(#6, #11, #14, #17, #28, #35 L #37)0] o}AEHAS oA dAstE A
o7 ¥t

Lo

# 2
Compound ID A Compound ID F9A

#1 0.5487 #22 0.0200
#2 0.8483 #23 0.8757
#3 0.5597 #24 0.8699
#4 0.0283 #25 0.4870
#5 0.9326 #26 0.6624
#6 0.0278 #27 0.3030
#7 0.0003 #28 0.0008
#8 0.0001 #29 0.1137
#9 0.8649 #30 0.2142
#10 0.1253 #31 0.1777
#11 0.0311 #32 0.7276
#12 0.0000 #33 0.2386
#13 0.4384 #34 0.1043
#14 0.0220 #35 0.0016
#15 0.2378 #36 0.0381
#16 0.2488 #37 0.0290
#17 0.0048 #38 0.3225
#18 0.3961 #39 0.0027
#19 0.7590 #40 0.0390
#20 0.8889 Compound C 0.0003
#21 0.6141

44: TR AASAA HF R B

g7) Aol 4-30 M AEF T shekEel S dAEI BES Sl 4k 2AeEs AAsel

FAFoZ gy npe-xo e ud AAME 50 uM NMDA, 50 uM FeCl,, 100 uM H.0,, 2 uM

TPEN(N,N,N' N'-tetrakis(2-pyridylmethyl)ethylenediamine, Sigma), 500 nM Z2E=ZAX(staurosporine,
Abchem) % 10 uM olE¥A}o]=(etoposide, Sigma)E Z}ZF A2 st AlZH5AHS Fad & A7) A= 77
SIEES 20 uMe T2 AHYste] AEAME gA a3dE #AFUL AEANE FE= LDH assays B3 AF
sheldleh. 7] ARt AAEAd B HEFe dVIHeR AAHEe TESA, ks &4 9 MEApd
(apoptosis) So] ETHo] Jtd 2 F TEEA 2dz= NMDAS g8k, Astded 2d 2= H(iron)
=T 10, B4 BRdS AgEgon ) AEAIE ez TPEN, ~2EZAZ WU (staurosporine) @ o EEZA}o]=
45 o]g3kqlth. 7] TPENS oFd o€l (zine chelator)® AAAEZAA AP AlxE
ol AoR 2 4 3, 2ERAXHLS gAY JAA(kinase inhibitor)® JA] tjxA<d
AEAE FEEd T sttoln JEXAO)=E DNA £402 3 A¥AME S fidtka defl ofEel

AT, A7 AdE TR okES A ARlste] AAEA hel wE JARS adE dEEsled 59,
Hs & F UJATHE 5). golHEE FYHREIE
xE AR (Z)-5-((1H-indol1-3-y1)methylene)-2-((3-
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[0061]
[0062]

[0063]

[0064]

[0065]

[0066]

[0067]
[0068]

[0069]

[0070]

[0071]

ZIHS3d 10-2018-0018343

HO

& XA
TARSR, 8-9 FHo] ¥ FF Sprague-Dawley(SD) HE(rat)E ©|§3ted I FHTHMCA) #FAHNEZDE A
sttt G x5 HANCA0) A 308 H HA F 108F AlFolA ol e
Doppler flowmetry)& ol-&sto] ti¥ F(CBF)E FAsAL ab7] & 3ol BASAT. 1 5, 7] AF A

fl AMPK SJAIA] F2 8}3hEQl #28(3 wt Wl 75 ng) = H]3]E(10% DMSO)<S MCAO ¥ 150 3.8 mm Zlo|=
0.8 mm $H 2 Bearte] 5 1.2 mme] =AW F=<Y(intracerebroventricular injection)s}tb. o] &, 4
7] FES &% A (motor deficit) AEE H7} 3l =d H7Fe 71=(Longa et al., 1989)& ZAHS el
A e AL A WNormal), AR X o I Ao A= AFild), WHFoR 3Hde= e B
% (moderate) ¥ 314 £ (loss of circling) T WARRRE9] &8 HNZ4E A (severe deficit) 22 &5
s, T3, A7) FE mdo ¥ (ischemia)S & F 2443 e Al-HOlM HE F583 2% 2,3,5-
triphenyl tetrazolium chloride(TTC)Z dMa}e] =7 M (cerebral infarction) HEE SA3ISIT).

I Ay, B ags FI ded HT FR IRMEQ IFE #4280 HEF TERD F SUd 97 FHEY
¥ & (permanent middle cerebral artery occulusion)o] W& ¥H&EAS FAA AAALES HE ATt
(x 6).
# 3
Veh AMPK A A
CBF(% of baseline) 37.8+13.5 33.149.0
Weight reduction(g) 48.3+4.7 43.846.1
AAd 6: 34 EA BHlAE(Acute toxicity test)
A7) HF AEE IFEQ #2858 FEC FYAst 34 B4 AFE BEEI
TFAAoR, 8-9 FHE A Sprague-Dawley(SD) ZE] A7) HZE MAHE APK AA £H F3tEQ 3=
#285 HE 1 vg] & 75 ng/kg T H]E|E(10% DMSO)S A9 =< (intravenous injection)d}$lal o] 4
3] HHESEGIT).
I A3, 24N A FA R S5 QEE EAYRA gt HEE S|AAAA 1, v D A ZVES JE5)
o FAE FAHA L, 7] dE dAe A3 3ke] WBC, RBC, BUN, AST, ALT, CREA ¥ GLU 59 X% A=
glstloy dizard vaste] difte] Axrt JdeR yelgow wd e %’\é% {Qﬂ PS5 g =
7). 2471 Aol g A5 7] E 4] EAISIC
X 4
A 4 Veh(n=4) AMPK ) A Al (n=4)
RBC(x10° cel1/ul) 6.8 - 9.8 6.7 £ 0.4 74 £ 0.5
BUN(mg/dL) 5 - 21 16.1 £ 2.2 17.6 £ 1.8
AST(U/L) 45.7 - 80.8 121.7 £ 34.6 142.3 + 50.7
ALT(U/L) 17.5 - 30.2 47.4 £ 10.1 54.5 £ 8.2
CREA(mg/dL) 0.2 - 0.8 0.5 £ 0.0 0.5 £ 0.0
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[0072]

[0073]

[0074]

ZIHS3d 10-2018-0018343

|GLU(mg/dL)

| 50 - 135

| 174.8 + 39.5 | 174.6 + 18.0

>
>
2
q
Ho

ASHE A4 9 olAEA

AAas #F

2oy 9 A

Alelell met d7] HF
2578 A e steE elolre

A #2890 Tx GAMAAEL 7|wro R dlo] ol9 FALE TRE A E
A Z 3] AH(InterBioScreen, Russia; Akos, Germany)=Z5F-E FY3F3c).

o ¥ A7l Wi ARl dirdd ABAHEA otdFHE FEsty] fAske] ZnCl(400 pM)S 1023+ #2353l
12,5413 A3t 3 H, 7] AdE 25709 Sheke H 71l e oFE el #28€ AE|(20 pM)ske] AL A

A 227) opol
o EAISAT.

viability assay, Cell Counting Kit-8, Dojindo)S E3al A|¥AF(cell death) &#] oJ¥-= ¥
I, A7l At 25712 M2 F3E FolA 3719 FE(4A02, 4B02 2 4D01)S A|<l38k ur
T AARE a35 YERATHE 8). A7) AEE 257 FgEe WA Fx2E 7] E 5

F5
A TZ4 IUPAC 33
4-A01 Ny (5Z)-5-(1H-Indol-3-ylmethylene)-2-{[2-(trifluoromethyl)p
E:Iéjzﬁkmgil henyl]amino}-1,3-thiazol-4(5H)-one
4-A02 5 (5Z)-5-(1H-Indol-3-ylmethylene)-2-{[3-(trifluoromethyl)p
e mi:J?ZF henyllamino}-1,3-thiazol-4(5H)-one
4-A03 B : J::L (5Z)-2-[ (3-Bromopheny! )amino]-5-(1H-indo1-3-ylmethylene)
(:[§T2;LW o -1,3-thiazol-4(5H)-one
4-A04 3\J:)}m (5Z)-5-(1H-Indol-3-ylmethylene)-2-[ (4-methylphenyl )amin
) 0]-1,3-thiazol-4(5H)-one
A\
4-A05 \ J:lw (5Z)-5-(1H-Indol-3-ylmethylene)-2-[ (3-methylphenyl)amin
{ A b 0]-1,3-thiazol-4(5H)-one
4-A06 ) WE) (5Z)-2-Anilino-5-(1H-indol-3-ylmethylene)-1,3-thiazol-4
~3 (5H)-one
=
4-A07 A | J%?”“ (52)-2-[(2,4-Dimethylphenyl )amino]-5-(10-indo1-3-ylmethy
A, lene)-1,3-thiazol-4(5H)-one
oo :
4-A08 ] | (5Z)-2-[(2-Chloropheny!l)amino]-5-(1H-indol-3-ylmethylen
(]:gzz , e)-1,3-thiazol-4(5H)-one
4-B01 ] § " (5Z2)-2-[(3,4-Dimethylphenyl )amino]-5-(10-indo1-3-ylmethy
w “ lene)-1,3-thiazol-4(5H)-one
N\
4-B02 B | J:jﬁ“ (5Z)-2-[ (4-Hydroxypheny! )amino]-5-(1H-indol-3-ylmethylen
(:E§i2;k“ e)-1,3-thiazol-4(5H)-one
4-B03 A, (5Z)-5-(1H-Indol-3-ylmethylene)-2-[ (2-methylphenyl )amin
(:I§52;Km£;1 0]-1,3-thiazol-4(5H)-one
4-B04 B \ (5Z2)-2-[(2,3-Dimethylphenyl )amino]-5-(10-indo1-3-ylmethy
(jigj;nggi*m lene)-1,3-thiazol-4(5H)-one
4-B05 (5E)-5-(1H-Indol1-3-ylmethylene)-2-(1-naphthylamino)-1, 3~
< thiazol-4(5H)-one
5 )
4-B06 ﬂ\éi)% (5Z)-2-[(3-Chloropheny! )amino]-5-(1H-indol-3-ylmethylen
{ i ‘ e)-1,3-thiazol-4(5H)-one
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A 8: AA=A AAaS 7

ool o Aol wet ofdmAel tiE 7] 257 FARERESY AARE g3E wEHow #EG
A3k, 12789) ofEo] AEHHer o4 e FEAIE HEio] tUdd AFEA AAad aES sl 27

12709] &S AEste] s,

FAHeZ, AAFAH JAaHRE FES7] 9% AAEAH ZEE HEFTO YdUIHeR ERIE TE5A
(excitotoxicity), AtedES Sol xgEo] A7 5
ARgEIG I, A e RURE IS4 (H0;

A NAAZ NMDAS0 uM) EE H0,(100 pM)E Z+2F 1.5A1%F, 4.541%F Haste] AA=AHS st 4
Q1 #28S A (20 puM)3FATh. o] % A

7] AZAMEA 7] AEE 12709 FE(10 pM) F ]Sl dEE oFE<Ql

7] ABAEE ZT2I0E 2235 (propidium iodide, PI)o] G4 & AME NIEFE Hslslo] A FAL A
55 S, 3] M F H2 Axe Axue A¥EA Fagol ] wiEd Pl dAEe v, 1%
Sk Al AR ger

I A3, N9 oFE(4B04, 4B07, 4B08)S Al€jdk 97l oFE-o] NMDAC] 93t AA =4S Fod A JAFEe
2ZH AART a9E JEgE AL A (E 9) 2709 9FE(4B03, 4B04)S Al€gk 10719] FE-o] H,0,9
A

#BAFGTHCE 10). olH e Aob WA AAH kBl 4283 W

9-1: pZn meter

A okl =5 437 915kl Test tube ellA O}ﬁ f‘ﬂ%‘f 41 ZnAF(2.5 ul) ¢ 3 g o] #28

B
FES FEH(2.5 ~ 20 pE HYFAF L HE2Fe w$ FH3 ofd Aol (zine chelator)@ Lz &g
S A=(clioquinol, 1 ~ 5pM)E AF&3sI o pZn meter(NeuroBloTex Inc)E o]&sle] Afofd T2 =4
=L O T;]—

b

o]

7L

7 Pz

A3k o= 11).

Mo
)

H
(b
A
re
)
o
o
15
)
o3
2
it
2
o
)
R
B
o,
re

LI ERe

N

Moz 7had

rr

©

-2 3] 3} o A %7‘%

3, Test tube Aol FEoF=(20 pM) TE #28(20 pM) SEI 7 ol FF AAMEAS Newport
green DCF(0.5 uM, Kd(Zn)=1 uM) T3 FluoZin-3(0.5 uM, Kd(Zn)=15 nM)S AF&3le] A o}d & W3IE
SR A=

T As, fETQ FeedE % 428 ok B ojgleld] AFst] A ool ol Fadte AL BAINA
THE 12 % 13). 53] 428 OB A% £E BE ojdld] tfalA A okl BEE WHFE st A4
A B (% 1), e TS Ao s RAT T nolA RS 1), A4 Ak

#28 oFE<] ofd b ZFEeds
9-3: ot AASA A &

B a2 obE o} AA%A oA & ol Bzl AUel et Aol ol ARA ol Ao
o|E8H(zinc chelation)ol ol Ase1A Fat7] slal 471 wiFE Al oA AFME AL v o}l

Pi

S FYA7IE ofd oS3 eA|(zine ionophore)E 2 &z FElo A, YA (pyrithione) B AZEW
old BHE fslE 9FEQl DIDP(2,2'-Dithiodipyridine) S A 2|3 & A ¥ho A {4 ofd 71 9ol Al
E elA fEE ok AAEY BAE HEEY.

T A, o] 2FIHEA 93t ofd Al mAgo] #28 oFEel o3 dFAF| FAhEE FHoE Uewt (E 14).
=, #28 oFF aTE ofd B2 Fgst yrhdeE Aol ofyg AR ofd LHC|ESle] ot Az} 4
A = ok

AZAAE W AA A ok FEAE FAksEA BASY) sel 37 Mg A oed A7A Lol
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FluoZin-3 94 &
pul) =S A sl

= o] ofde] mEFAIXL & 4C01(20 pM), 4007(20 ) B #28(20, 50
A =
sto] FFA7|E AFH R A

2 #BFe91 FF S E=A(fluorometer) S AMg

S7rek #28 okl e AABAL W A

I A3}, ofd =F 16% FHEH AAAE W A ofdo] FHo] I o}
old 7t dAS HAhES #HASFI(E 154) FFAVE AFHor B3 Ay #28 oFE o]9o] FAst
FHE 40013 4007% FARSE o2 AE U 2 ofd T7HE AT 4 S FASATHE 16B).

[s} =

oluf #28 k& T} ol Aol TWH UdEx BEEY] Yl AAAE
¢l TPEN =+ CaEDTA % Z Z#olEl¢l ZnEDTAS A3 & A7 ZA(LDH &H)S Folskqdrt. =3,
FluoZin-3 A& &8 st A Fol AAAEL U A ofdel &
7o g ALY, #28 fo|% FA} 3HEHE 4C01, 4C07¢] oFd Aol RS FxA dAn|AHdom pEs)
Aot
I A3, A old A olE F skl TPEN Aol ols) Fitslgd o8k 214 =4o] 7+
ofl e olElQl CalDTAY] Aol 9= HAo] F9X UA #FAs H0, FAdo] ofdx 7
el ey oln] ofede] ZAdE EDTA(ZnEDTA)®l olsiAE SAdo] JAHA] k=l o] EDTA7} F7}
Koz ofds A o]Es}(chelation) 34 %7 WiEo2 H0, A FAHL ofd A o]Eglo] 9d] #AAaHE
Aoz Uehgt (= 16).
WE3E, #28, 4C01, 4C07 & Aol 2od H0, 54 FHgANA Yehvdes AAHNE U ofd S77F Bads o7
siglomz A7) ofEel HA oA art ofd Aol 9% ARz AlsEH (= 17).

9-6: NMDA =4 2 Ca” Zgol=3}

T AN ABAES] MDA A& JRTste] A 2 Zgoldo] FHNEES sk o=l NMDAl o3 &

2+

BEANT #28 & oaf JAHAEE 7] Ao #28 FE Qo] Ca o]2¢] A o|ES} o3 Aelx]

zHal7] el 2 ol 2% A (calcium ionophore)Q] HH Aoz ME U AHesRs T7HA7E olxrmlolal
(ionomycin)S A& ¥ #28 ¢FE(10 ~ 60uM)Y REaahs i&%_é}"ﬂrﬂr wek, Zgdd AdaiA FFs e
= Fura-2 dyeE ©]&3A Test tube “FollA] #28 ko] ZFo| AesA AuolES 75 YehlE=x #st
oﬂTjr

O AR, #28 oFE9] AHElw o2FHFA Y FA4S AT 4 Jd5S BEIIGo Y 40 plolde] TEE A
dloF B adrl dehdS geleduh(E 18). Ww3Ik EDTAE @ ZHs oA AyolEs axprt 2 Ve
Wb #08 SFES o ol Zfo s AdolEsd &t BRAEACHE 19). uwhEbA #28 B o3

NMDA 217 =4 ‘—’#Xﬂ fijﬂr AHom Aefol gt Ay yehs d@delr ofed of2ru

dubHos Ax 2 G FAs= okl 2Bl TPENG Aelshd A4l opFEA 2 (apoptosis) FH|<]
AFEAZE GERFEE(EDTAE AE W= fA5A &5) o7]d okde H7leiswl AE Wl A ofdol2o]
Aslof AAMIAZY Aol opFEAIS AN caspase-3 @A Felas D= fgadr. 2wyl
#28 oF=¥ FeleFlsmol Aoyl A& Rt ohye} o] 2FabdAl AdS sto], AE R obedt Adhd A
2 FHsa olF Axd W A obd w7 vF W] wiel of =

Aokl s7b S7F FAE o] TPEN o)t AAFHAdo] g A
A 2lsto] caspase-39] 27 B AFHFAZ LD Ev)E &

_,_
3

o
o
32
)

A, ofdd, #28 oF

= 2 ZFE o FAHwme] Aol o TPENe] 2ol& =% caspase-3 &Aool #94 UA A
3}l 3 TPENe] 93t AA ==

sk A2 YERHH(E 20).

o
=3
4=
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k1
N2

1
(g
~

zinc (+) Cpd C

HOECHST
TUNEL
B 60 - C 100+
_ 501 80 —
= 40 o £
> s 60+ *
$ 30 - 2
g £ 40 -
@ 20 - 3
= ye |
= — 20 —
0_ 0
BL zinc (+)Cpd C zinc (+)Cpd C
EH2
A zinc

BL O5hr 1hr 2hr 4hr 6hr
N ‘ p-AMPK
- - " el .-' T183 (a-1/T172 (a-2)
””‘:‘ p-AMPK S485 (a-1)
o i -

ol LI

”“““““ AMPK -2

p-AMPK S491 (a-2)

AMPK activity

W W S W— — Actin
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3

k1

A B
zinc BL zinc (+)cpdC

BL 2hr 3hr 4hr Shr 6hr s B 0 Bim
T (12 15 23 kDa)

M———— ACTiN
———— — — — ¥
7 , - Caspase-3 — e e Cospase-3

-

\ Cleaved caspase 3 b SR
i - m Cleaved caspase-3
N ————— (! -t
EH4
300 -
- 250
*
S
o 200 4
@
@ 150 «
[
e
T 1004
0O
— 5() «
04 - S -
11 3 5 T 8 1 13868 1 %2 3% F NN DWW E LN
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EWS

NMDA toxicity

100

oo
]
L

60

LDH release (%)

#6 #11 #14 #35 #37 #17 #28

H202 toxicity

LOH release (%)

Staurosporine toxicity

#5  #11 #14 #35 237 #17 #28

100

82 & 8 B8

LDH release (%)

#6  #11 #14 #35 #37 #1T7 #28

Iron toxicity

120

ZIHS3d 10-2018-0018343

=1
Qo
o

(=]
[==]

LDH release (%)
= [=x]
o= L]

]
o

o

TPEN toxicity
100

80

= =}
[ BN = |

20 A

LDH release (%)

#6  #11

Etoposide toxicity

150

#14 #35 #37 #1I7 #28

100 4

-B0 4

LDH release (%)

-100 4

-150 T :
#6  #11
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EH6

Effect of AMPK inhibitor II on focal cerebral ischemia

75ng/3ul icv injection

500 -
400 -
300 1
200 A

100 A
n=3

Direct infarct volume (mm?)

0

Veh

60 A
50 A1
40 1
30 A1
20 1
10 1

Indirect infarct volume (%)

0-
Veh

k1
g
N

-]

1.1
1.0 1
0.9 -
0.8 1
0.7 1
0.6 -
0.5

Spleen weight (g)

n=4

AMPK
inhibitor

n=4

AMPK
inhibitor

Veh

O

Kidney weight (g)

AMPK
inhibitor

3.5 1

3.0

2.5

2.0

1.5

-'—I-.l

Liver weight (g)

Veh

' EX LKL
'R XEKEL

19
18 4
171
16 4
15 -

14

75 ng

ot

ZIHS3d 10-2018-0018343

Veh

o

o rfor

Veh

AMPK
inhibitor
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EH8

#446-5 (1hr)

*p<0.05 vs. Zn

Cell Viability (%)

CO4 4CO5 ACDE 4COT 4COE 4D0Y, #2§

+2Zn (125 hr)

ZEH9
#458-1
*p<0.05 vs. NMDA
70
— 60 - Al
=
— 50 N
3
o 40 -
Z 30 A
2
o 20 -
2 10
0 —
CTL NMDA 4A03 4B01 4B03 4B04 4B05 4B06 4B07 4B08 4C01 4C03 4C04 4C07 #28
+ NMDA (1.5 hr)
EHI0
100
L 804 L
8 60 -
@
=
5 40 -
@]
Ty
a 20 4
0 -

CTL H202 4AD3 4B01 4B03 4B04 4B05 4B06 4BO7 4B0S 4C01 4C03 4C04 4C07 #28

+ H202 (4.5 hr)
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