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T78 N7 Z7|AE B3A] bEGF A ASEE DMSOE ZHzF 5 uM BEZ Hrlete 23 658 gxd 18T
AAld 39 S, AAld 189 SES HUlete] B3 fE 6UF 7 OF 1Y AAAE (Tujbet 4A=E
(GFAP) =9] 3} s n

o}
=82 AAd 39 s3HE, AAld 1891 i‘rf%%
=)

N,
)
K
=5
£
c
1o,

>
o
=X

!
=
5]
=
2
i
Lo

wge YAF7] e FAY g
18t, & die] olal & F7] f1ate] mEAg Arjd 2 A4S At a7 dAle] U &)
B}y A olalety] sty AFEE= AU ¥, Ard " AP o3 £ @] ygo] g e

Ut

[}

o

ok
w5, olstol A AFH AF B ful 5WG AFo] Y & Aldrich AZFH TU oW, H-NR o] E]
400 MHz Varian FT-NMR spectrometer 7]|AlZ 743 ko™, Mass dHlo]E+= JNS-700 (Jeol, Japan) 7|A=

N' e

43 groltt.
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[0192]

[0193]

[0194]

[0195]
[0196]

[0197]

[0198]
[0199]

SIS3l 10-2015-0079478

1. N-El9¥lZ[d]SAFE-2-o}4] {Mphenylbenzol d]loxazol-2-amine} F=A< T4

b, AR Z[d]SAFE 2okl Ao A FAgLe [whe2] 1]o] AAH UG, 2-obu] == (2-amino pheno
1)<} #d o] 2 E] 2 Ao} o] E (pheny isothiocyanate) = Ao A HE-S-A] A ) d E] & $-7lo}
(phenylthiourea) 7491 &2 2a @ 2bs AU}, o]F 5 T K09 WA A WIZZAIE 1d] &3 3a

2 3bE A|F3 %, Friedel-Crafts acylation WF$O 2 4a WA 4es A|Z3}T}.

/@/R2
H H
Ry NO, Ry NH,  SCN R4 Nl g
L — —— LT Q
OH 5% PdiC, Hy, OH CH3OH, rt, 24 hr OH Ra

CH,0OH, 1, 5 hr
1 2a, 2b
Ra Rz
7\ 1 7Y
)JVR3 -
Risgrmg i = cl R N
| T %—nh @:\/\’—NH \
KOz, CHZCN, rt, 16 hr F =0 AICl;, CHoCla, tt, Bhr o 0 Ra
3a,3b duse

3aR;=Cl, Ry= CHyCH;
3b R; = CHy, Ra = CH4CH;

[¥# 1] 288 - e Ax[d]SAE-2-dotre)-5-odrlAl) fFeAe] 7=

R
R N
H—NH
) O Rs
Compound Ity R Ity
(8]
da cl CHLCH SN
4b Cl CHsCHs OCHs
[0
4c Cl CHoCH; o \/“\o/
4d CHs CHsCHs OCHs
0
o |
de CH; CH:CHg r’\/l\o/

. VAR [ d]SAFE-2-0k Ao A FAgLe [whe2] 2]d] AAEH AT, 2-obu] == (2-amino pheno
1)<} #d o] 2 E] 2 A]o} ] o] E (pheny! isothiocyanate)H= Ao A HE-S-A]A #HdE 2 $-glo}

(phenylthiourea) XAl E4S ANTh. olF 5 FHF2 K09 wHSAIA MlEzLAE 18] E2HSAZRS &,

Friedel-Crafts acylation W5 2.2 4a WA 4e E AAlY 7 YA 175 A x3sF3iTh.
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[0200]

[0201]

[0202]

[0203]

Rz
R Rs
R, NH
R MOz NCS
—_— [ o
5% Pd/C, Hy, CH,OH,tt, 24 hir
Re on CHOH, 1t 5 hr Rs OH
Re
H H
R M M
\SH/ KO,, CH;CN, rt, 16 hir
Ry OH R
Rz
Q
Re )J\/ Ra
i cl
R N AICL, CHCly, 1t Str
\>—NH
Re 8]
Rz
R N
\)—NH
Re 0 0 Ra

4a W 7] 4e W A ATof] 7] 17

[¥ 2] 288 (-(Agd Nx[d]SAE-2-dotr] =) -5-dullAl) =49 7%

Ra
Rs
Ry N
\%NH
o 6 R,
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Ri Rz Rs Re Rs
da (449 1) cl CH:CH; ¥ ,ﬂ\ H H
b (444 2) cl CH:CHs ;{U_/ H H
dc (dAld 3 [0l CH:CHa ;f’vJLw/ H H
4d (ANd 9 | CH CHiCH; M 3 H
de (249 B) CHs CH,CH: ok, JJ\)/ H H
AN 7 CHs CH:CH: 5 J\ H H
ERER: NO, CH:CH:CH:CHs o H u
HFats
A4 g QOCHs CH:CH2CH:CHs 0 | H H
Fats
g9 10 NH; CHyCH.CH:CH; }J_s | H H
444 11 H CH:CH:CH:CHs ¥ I CHs H
Ao 12 H CHsCHsCH:CHs E /M H CHs
S
dae 13 ert-butyl | CH:CH>CH:CHs 5 H H
2 ] tert—buty }"\3’/“‘\
gale 14 H CH:CH,CH:CHs = ,|L H H
i
g4 15 T CH2CH:CH:CHs = ,|L H H
S
4414 16 os cacHCcrmer; | s H L
;'\:z b
dae) 17 CH: CH.CH:CH:CHs " ﬂ H H
;'\:z b
[0204]
[0205] 2. ol =9t =Elo}ZF {aminopyridinothiazole} F%=A4<¢ A
[0206] 3-o}1] =-2-3| = F A ¥ 2] Y (3-amino-2-hydroxypyridine) 72} #d o] AE] L Alo}o] E(phenyl isothiocyanate)
FE WgAA e - ok (phenylthiourea) S FAd8ke @A 2 AHS o] &3 3 wkgS F3lo] o3
JunEolE fEA SHHEUNE FHHA.
[0207] A7 HREER W sEE da UlA 4f 2 AAY 7 WA 189 T2+ (X 313 Zt.
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[0208]

[0209]

[ 3] stE& 4a WA 4f 2 AA) 7 WA 189 %

F¢E

T=

da (GA9 1

\

)
Vagaset

4p (A Al 2)

i

4c (M A4 3)

\
y R0
\
\O

4d (dA)d 1)

le (444 5)

<
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/

%

4f (A9 6) /S \S
AAle 7
dAd 8
d2d 9
aa1d 10
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[0210]

[0211]

[0212]

[0213]

SIS31 10-2015-0079478

dald 12

axe 13

A 1

Y
X
\

[
=}

aA4

Aa)d 17

a4 18

HzN\@:;&_Np

<Az 1> 1-(5-F2Z-2-3|=FA9d)-3-(4-9grd)E 2%} {1-(5-Chloro-2-hydroxyphenyl)-3-(4-
ethylphenyl)thiourea} (2a)¢] A=

HES 10 mLol] 3¢ 2-oln|x—4-FE2HE (3.48 mmol, 1 eq)ol 4-o EH|do]i Ao} o] E (4-ethylphenyl
isothiocyanate, 3.48 mmol, leq)E Wi 24AI3F &<QF A-2(15 WA 30C)olA Rkttt 71 &uE 7
st 2 AlA 3 F A AE n-Fak(n-hexane) &2 7t oJ7tste] B4 225 1.01 g IAt).

Brown solid (95%); 1H NMR (Acetone-d;, 400 MHz) & 9.339 (s, 1H), 8.685 (s, 1H), 8.249 (dd, J = 14.2

Hz, 1H), 7.449-7.420 (m, 2H), 7.263 (d, J = 8.4 Hz, 2H), 7.036 (d, J = 8.8 Hz, 1H), 6.922 (d, J = 8.8
Hz, 1H), 2.649 (q, J = 7.6 Hz, 2H), 1.220 (t, J = 7.6 Hz, 3H).

<Az 2> 1-(4-dEH<E)-3-(2-3 =FA-5-HEH D) E 2o}  {1-(4-Ethylphenyl)-3-(2-hydroxy-5-
methylphenyl)thiourea} (2b)9] A%
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[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

SIS31 10-2015-0079478

G4 11 2-olux=-4-H €& {2-Amino-4-methylphenol} (1)¢] A=

AlEE 20 LB 4-vE-2-HERdE (1.31 mol, leq)3} 5% Pd/C (0.4 g)oll AHF] A7 & 28 FHUA
5AIZE FQh A(15 WA 30T)ellA mutsrglch. WS AgtolE(celite) = o343 F oo S 3}

L2

stell A A7 st =4 18 AUt

Brown solid (96%); ' NMR (Acetone-d;, 400 MHz) & 6.582 (d, J = 8.0 Hz, 1H), 6.493 (s, 1H), 6.261 (d,
J=7.9Hz, 1), 2.115 (s, 3H).

@A 2: 1-(4- gH2)-3-(2-3| == -5-H & ) E] L & o} {1-(4-Ethylphenyl)-3-(2-hydroxy-5-
methylphenyl)thiourea} (2b)9] A%

wES 3 mle]l =9 2-opn|:—4-WEdE (1.25 mmol, 1 eq)oll 4-odu|do]AAol]o] E(4-ethylphenyl
isothiocyanate, 1.25 mmol, leq)E& Wil 24A1ZF &<QF A(15 WA 30T)lA wwkstdch. 7] €wlE 7t
oA = A T T HAALS n- 2 (n-hexane) & st o Fete] A 262 0.3 g ATt

1

Brown powder (95%); H NMR (DMSO-ds, 400 MHz) & 7.631 (d, J = 8.6 Hz, 2H), 7.313 (d, J = 8.0 Hz, 1H),
7.202 (m, 3H), 6.901 (d, J = 8.8 Hz, 1), 2.570 (q, J = 7.4 Hz, 2H), 2.362 (s, 3H), 1.173 (t, J = 7.6
Hz, 3H).

<Azd 3> 5-ZFR2-NA-dEsd)AR[dISAIE-2-0o}T  {5-Chloro-N-(4-ethylphenyl)benzol dloxazol-2-
amine} (3a)9] A%

A7k~ A3 319 W2 (ice bath)olA KO, (12.05 mmol, Seq)oll oPHMEYED 15 mLE 3] 7}sb] nyk
stdth. o]F oMAEYUEY 20 Lol H<¢ EF 1-(5-FRE-2-3|=EAHY)-3-(4-d gl d)E o $Hoh(2.41
mmol, leq)E 3] 7FsF3ith. A(15 WA 30T)olA 16417 &9 WHSAIZ & A58(35 ml)ell Fof 344
Aok, SR (30 ml) o2& FE3I3L X3} NaCl F8H(30 mh o2 23] AT, MgS0,2 AEA ¥+ &
o]

PN
T

74t AAAA AE HAHAES EtOAc: hexane = 1@ 10(v/v)e® 7+ oA3ste] ITA9 313ES
EA=

A

White powder (51%); I NMR (Acetone-ds;, 400 MHz) & 9.537 (s, 1H), 7.741 (d, J = 8.8 Hz, 2H), 7.426 (d,

J =1.0 Hz, 1H), 7.382 (d, J = 8.8 Hz, 1H), 7.246 (d, J = 9.2 Hz, 2H), 7.123 (dd, J = 8.4 Hz, 1H),
2.633 (q, J=7.6 Hz, 2H), 1.221 (t, J = 7.6 Hz, 3H).

<Az 4> NF(4-oEHD)-5-WHEAZ[d] SAE-2-9FF] {N-(4-ethylphenyl )-5-methylbenzoldloxazol-2-amine}
(3b)] A=
A7k~ A3 319 W2 (ice bath)olA KO, (12.05 mmol, Seq)oll oPHMEYED 15 nLE 3] 7}sb] nyk

kT, o]F olAEUEZ 20 L] 32 EF 1-(4-dEHd)-3-(2-3| == -5-wW g H ) E 2 $-#H o} (2.41
mmol, leq)E& HA3| 7Fakalth. A-2(15 WA 30T)oNA 16417 FF WHEAIZ & ASE(35 ml)oll o] 344
Aok, UFE2WEH(30 ml) o2 FE3F3 3} NaCl =84 (30 ml) o2 23] AT, NgSO,2 AZXAIZ & &

WE 74t AAAA I IAES EtOAc: n-hexane = 1: 10(v/v) o2 7St oJFste] A9 3TES 5319
=

White powder (98%); 1H NMR (Acetone-ds;, 400 MHz) & 9.318 (s, 1H), 7.757 (d, J = 9.2 Hz, 2H), 7.224 (m,
4H), 6.926 (d, J = 8.0 Hz, 1H), 2.624 (q, J = 7.6 Hz, 2H), 2.392 (s, 3H), 1.217 (t, J= 7.6 Hz, 3H).
<HAg 1> 2-(2-(5-FEZEHME[dSAIE-2-Yolu| =)-5-EHd)-2-&4dE  oMEHE  {2-(2-(5
Chlorobenzol dloxazol-2-ylamino)-5-ethylphenyl)-2-oxoethyl acetate} (4a)2] A=

Aatx 28 oA fyEREWE 10 nlol] 59 5-FRE-N(4-d )M Z[d]SAFE-2-011(0.37 mmol,
leq)d AICl; (0.73 mmol, 2eq)E 7} & A2(15 YA 30T)A 1087 wwk ). o]F W% (ice bath)dl

A olA|EA oA E E 2 8Fo] = (acetoxyacetyl chloride, 0.73 mmol, 2eq)S 7}&tar A-2(15 WA 30T)oA] 54]
7F ZoF wukelelth, 74 10 mLE 7}Fela EtOAc 10 mLE 33]) &89, o] §712S ®ol 10% HCl 58
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

SIS31 10-2015-0079478

(10 m1) o= 23], ¥3} NaCl FE4(10 ml) o= 23] AAT}. NgSO,= HAXA & &S 7 sFHAF.
=

=]
A A ES n-hexane: EtOAc: ether = 5: 2: 1(v/v/v)2oZ 7 oftsle] FA 9 35S 53830

o]

o

White powder (83%), mp 174.1-175.5C; ' NMR (Acetone-ds, 400 MHz) & 7.660 (d, J = 2.0 Hz, 1H), 7.522

(d, J=8.8 Hz, 1H), 7.403 (d, J = 6.8 Hz, 2H), 7.369 (d, J = 6.8 Hz, 2H), 7.355 (dd, J = 8.8 Hz, 1H),
5.292 (s, 2H), 2.739 (q, J=7.7 Hz, 2H), 2.085 (s, 3H), 1.277 (t, J = 7.4 Hz, 3H).

<A A 2> 1-(2-(5-Z22HR[d]SAIE-2-L o] )5 @ ¥ d)-2-H| FA] o &2 {1-(2-(5-
Chlorobenzold]loxazol-2-ylamino)-5-ethylphenyl)-2-methoxyethanone} (4b)e] A=

ATt ilé& stoll Al TEF22dE 10 mLoll 39 5-FR2-AN-o Do) ANz d]SAE-2-0171(0.37 mmol ,
leq)el AlICls; (0.73 mmol, 2eq)E 7}&F & A-2(15 WA 30C)oA 10%7F wykglc). o]% W<=Z(ice bath)ol
A HEAMEER LS ZE0]=(0.73 mmol, 2eq)S 7}3tal AL
ZH5 10 mLE 718} EtOAc 10 L2 33 F=35ith. o] §71%
3} NaCl =RM(10 ml) o2 23 AArh. NgSO,= AZXA7 F

)=
hexane: EtOAc: ether = 5: 2! 1(v/v/v)2o & 7+t oJ#ate] EA|9 313ES 5319},

White powder (28%), mp 121.6-123T; 1H NMR (Acetone-ds, 400 MHz) & 7.653 (d, J = 6.0 Hz, 1H), 7.533
(d, J=28.8 Hz, 1H), 7.357 (m, 4H), 4.611 (s, 2H), 3.367 (s, 3H), 2.728 (q, J =7.6 Hz, 2H), 1.271 (t,
J=7.6 Hz, 3H). HR-FABMS Calcd for CislisCINyOs (M++H)1 345.1006, Found: 345.1004.

<AAe 3> HE 4-(2-(5-FZZHX[JISAIE-2-Holr =) -5-Eud)4-& LR E o] E {Methyl 4-(2-(5-
chlorobenzol d]oxazol-2-ylamino)-5-ethylphenyl)-4-oxobutanoate} (4c)<] A=

EARAV N z1 slolA] tEF22H g 10 mLoll %9 5-F22-NU-ogHld) A= d]SAFE-2-0171(0.37 mmol ,
leg)el AlCls (0.73 mmol, 2eq)E 7Fa ¥ A2(15 WA 30T)olA 1083+ mukglct, o]F ¥4=Z(ice bath)ell

A wEATIER Y E 2R IS 28] =(0.73 mmol, 2eq) S 7Fetal A-2(15 lﬂxl 30C)HelAl BAIRE &<t Wyt
sttt S/ 10 mLE 7Fetal EtOAc 10 nL® 33] —rgs}?i\:}. o] f71%& ol 10% HCl F~&<(10 ml) & &
23], 33} NaCl 8410 ml) 2= 23] AT, NgSO,= A=2AR 5 s A 522, ol F Jd=S

n-hexane: EtOAc: ether = 5: 2: 1(v/v/v) 2.2 3¢t sl FA 9 =S 53190},

White powder (16%), mp 143-145T; H NVR (Acetone-ds, 400 MHz) & 7.651 (d, J = 2.0 Hz, 1H), 7.548 (d,
J=8.8 Hz, 1H), 7.400-7.373 (m, 3H), 7.349 (dd, J = 8.4 Hz, 1H), 3.637 (s, 3H), 3.090 (t, J = 6.4 Hz,
2H), 2.736-2.678 (m, 4H), 1.268 (t, J = 7.6 Hz, 3H). HR-FABMS Calcd for CyHzCIN:0O4 (MtHDI 387.1112,
Found: 387.1108.

<Al 4> 1-(2-(5-m = [ d] SAIE-2-YobH| ) -5-o D o d)-2-H FA| S &2 {1-(2-(5-
Methylbenzol dloxazol-2-ylamino)-5-ethylphenyl)-2-methoxyethanone} (4d)<] A=

ﬂw}* x] slol| A tjEE 2w 10 mLoll 391 A-(4-ol e d)-5-mE A2 d] SAFE-2-0171(0.37 mmol, le
@)l AlCl; (0.73 mmol, 2eq)E 748 T AL(15 WA 30T)NA 1087 wergch. o] W% (ice bath)ol A
HEAWME 2R IS Z22te] =(0.73 mmol, 2eq)S 7Fstal A-2(15 WA 30C)ollAl 5413 Bt wwkslitt. S/
% 10 nLE 718tz EtOAc 10 mL® 33 Tgo}om o] §71%S ®ol 10% HCl &N (10 ml1) o= 23], x3}
NaCl &H(10 ml) o2 23] AATE. NgSO.E AXAIZ & §ulE 7Y FFAIAY. olF HHES n-hexane:

EtOAc: ether = 5: 2: 1(v/v/v)e.2 ¢t ofstate] A9 3ta& F538H3lH.

1|

O

il

White powder (12%), mp 107.8-108.8TC; ' NMR (Acetone-ds;, 400 MHz) & 7.438 (s, 1H), 7.372 (d, J = 3.2
Hz, 1H), 7.357-7.306 (m, 4H), 7.152 (d, J = 8.4 Hz, 1H), 4.575 (s, 2H), 3.355 (s, 3H), 2.714 (q, J =
7.6 Hz, 2H), 2.436 (s, 3H), 1.261 (t, J = 7.6 Hz, 3H). HR-FABMS Calcd for CigHxN:Os (D : 325.1552,
Found: 325.1548.
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[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
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<HAld 5 WY 4-(2-(5-HEHZ[d] SAIE-2-Y ol x)-5-EH D )-4-& A HE o] E  {Methyl 4-(2-(5-
methylbenzol dloxazol-2-ylamino)-5-ethylphenyl)-4-oxobutanoate} (4e)2] A|ZF

AA7t2e A& slolA tEZZWE 10 mloll 591 F(4-olgud)-5-mHel [ d] SAFE-2-0}71(0.37 mmol, le
@)l AICl; (0.73 mmol, 2eq)E 7}8F & A(15 WA 30C)NA 1083+ wdkgit}, o]F W <4=ZF(ice bath)olA]

HEAZFER Do d7t2md SR 2te] =(0.73 mmol, 2eq)& 7Vt A-2(15 WA 30T)ellA 5AIZF F<F ankakgl
. SFF 10 nlE 7F8haL EtOAc 10 mL® 33] FZE3ISith. o] {7]15& Xof 10% HCl F&9(10 ml) o=
28], 23} NaCl #84(10 ml) o= 23] AT, MgSO, 2 AXAZ F &vlE A sFAAY. ol Ad=s

=)
n-hexane: EtOAc: ether = 5: 2: 1(v/v/v)2.2 %It oJ¥ste] FA|9 HES F53%%.

White powder;IH NMR (Acetone-ds;, 400 MHz) & 7.928 (s, 1H), 7.444 (s, 1H), 7.392 (d, J = 8.4 Hz, 1),

7.374-7.324 (m, 2M), 7.202-7.153 (m, 2H), 3.631 (s, 3H), 3.049 (t, J = 6.4 Hz, 2H), 2.719-2.671 (m,
2H), 2.589 (t, J=4.0Hz, 2H), 2.435 (s, 3H), 1.256 (t, J = 7.2 Hz, 3H).

<AANd 6> 2-[F4-EAHLE)] otu=TF ) Eo}E {2-[WN(4-Ethoxyphenyl)] aminopyridinothiazol} (4
)¢ 34
A 1: 3-0}r|x=-2-3) =EA) 3] 2] (3-Amino—2-hydroxypyridine) 8] A

FFUER-2-3| =2 A9 YU (1.4 mmol, 200 mg, leq)ell Pd/C(4.2 mmol, 3eq mg)E Zw|Z 7}3F & HIZE o] &
3 712 A3 whFEAT. MeOH 10 LS FUa) A oFS FHoln FAFHAS do} 48 A8k, 543
%QEQ&HSHﬂSMDﬂH%bw]ﬂﬁj—%ﬂﬂ#ﬂObbbimm%ZW%F7ﬂ Ne A EF38ke] 2-o}
1 3--3-3| =2 A 72 TS 140 mg (89%) BT},

A 2: M- EE2ATEHr)-N -(4-dEAHY) Qdo} {N(2-Hydroxypyridino)-N" -(4-
ethoxylphenyl) thiourea}e] ¥4

3-olm| x=-2-3| = EA] g 100mg (0.91mmol )| 4-o| E A H o] AE]| Ao} 0| E (4-ethoxyphenyl
isothiocyanate, 162.9mg, 0.91mmol)E U3+ ZaF 211 MeOH 25mlS 7}al] A3 =591 = 24A17F Fot 2L

(15 =] 30C)ol A amkstiet. Alko]l AupiAM A2 A& 72k ofdsta, & A4 ¥ A9 sgeas
TS
White powder, IR(KBr, cm ) 3456, 1660, 1477, 1375, H NWR (Acetone-ds 400MHz) & 1.248(t, J=7.2Hz,

3H), 3.966(q, J=7.2Hz, 2H), 6.132(t, J=6.8Hz, 1H), 6.835~6.857(m, 2H), 7.011(dd, J=2.0 and 6.8Hz, 1H),
7.235~7.257(m, 2H), 7.051(dd, J=2.0 and 6.8Hz, 1H)

G4 3: 2-[F4-dEAXHY) o =Yg o}ZE {2-[(4-Ethoxyphenyl)] aminopyridinothiazol} (4f)<]
4

N(2-3| =2 A A2 Y w)-N -(4-A| S A7 D) E] -2 o}(100mg, 0.345mmol)9} E]|ZH Sliéo}ﬁﬂﬁéf+(TFA)(5 mL)
o] EFES 24AZT T IFAY T AL2(15 WA 30C)ow A g}, TFAS 3|d 77| (rotary evaporatio
nZ AAS & Ada=2rtE 289 (EtOAc: n-Hexane = 1: 3(v/v))E o]&3}o] 1A 9 5}%%.& F533 ).
Pale brown powder, mp: 138~139T, H MR (Acetone-d; 400 MHz) & 1.37 (t, J=6.8 Hz, 3H), 4.05 (q, J=6.8
Hz, 2H), 6.94~6.97 (m, 2H), 7.31 (dd, J=8.0, 4.8 Hz, 1H), 7.70~7.729 (m, 2H), 7.79 (dd, J=8.0, 1.6 Hz,
1H), 8.20 (dd, J=4.8, 1.6 Hz, 1H); FABHRMS (m/z): 272.0858 (M++1, requires CyHuNs0S: 272.0862)

<Al 7> 2-(2-(5-H M Z [ d] SALE-2-Y o} ] 1) -5-o & ¥ Q) -2-L A oA H| o) E{2-(2- (5-
Methylbenzol dloxazol-2-ylamino)-5-ethylphenyl)-2-oxoethylacetate}<] A

A7k X3 stolA tEFZ 29| g(dichloromethane) 10 mlel =<1 N-(4-o €=l d)-5-vd oIl = [d] SAE-
2-0}{N-(4-ethylphenyl )-5-methylphenylbenzol dloxazol-2-amine} (0.37 mmol, 1 eq)ol AlCls; (0.073mmol,

0.2e)E 713k & 2o 108237+ wHsAtt. o]F ice bathollA olA|EAJolAlE F=Ze}lo]=(acetoxyacetyl
chloride) (0.73 mmol, 2 eq)S 7}8Fx A-2oA 5A)7F FoF wnkalgc), Z—E—’F 10 ml1E 7}8Fal EtOAc 10 ml
2 33 F&s9rt. o] f715S Kol 10 % HCl 8o & 23], X3} NaCl FfAe =z 23] AT, MgSO,E AX
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[0254]
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[0257]

[0258]

[0259]
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AN F &S A9t 5FAFY. o]F A HES hexane : EtOAc : ether = 5:2:1 &8 7t o] 3}3lo] F A2
It ES 533

White powder (28%), mp 113.5-1147C; lH NMR (Acetone-ds, 400MHz) & 7.442 (s, 1H), 7.387-7.365 (m, 2H),
7.352-7.326 (m, 2H), 7.144 (d, J=8.4Hz, 1H), 5.261 (s, 2H), 2.724 (q, J=7.6Hz, 2H), 2.434 (s, 3H),
2.079-2.040 (m, 3H), 1.266 (t, J=7.6Hz,3H). HR-FABMS Calcd for CaoHaiNo0y (M++H)3 353.1501, Found:
353.1502.

<HAle 8> 2-(5-FE-2-((6-UERHZ[d]$AIE-2-9) o}r| ) H ) -2-F Ao D opA H| o] E{2-(5-butyl-2-((5-
nitrobenzol dloxazol-2-yl)amino)phenyl)-2-oxoethylacetate}<] ¥4d

At A ol tEFZ 2w ek (dichloromethane) 10 mlol] 359 N-(4-F-dud)-5-UEZH IHZ[d]SE-
2-o}1 {N-(4-butylphenyl)-5-nitrophenylbenzo[ dloxazol-2-amine} (0.37 mmol, 1 eq)el AlICl; (0.073mmol,
0.2eq)E 713k & 2o 108237+ wHsAtE. o]F ice bathollA olA|EAJolAld FZelo]=(acetoxyacetyl
chloride) (0.73 mmol, 2 eq)& 7}3ta Ao 5AIZF H<F wwksldtt. 75 10 ml= 7}8kaL EtOAc 10 ml
2 33] FE3ATF. o] #F715S HEol 10 % HCl 822 23], ¥3} NaCl FgdNoz 23] AArt. MgSO,.E AZX

A7l F g2 7t AT, o]F A HES hexane : EtOAc @ ether = 5:2:1 98 7+t o 3}ale] FA <

o

Pale yellow powder (18.3%), mp 89~90C, 'H-NR (DMSO-ds, 400MHz) 68.522 (d, J=2.4Hz, 1H), 8.213-8.241
(dd, J=2.4Hz, J=9.0Hz, 1H), 7.883 (d, J=9.2Hz, 1H), 7.371 (s, 4H), 5.281 (s, 2H), 2.661 (t, J=7.8Hz,
2H), 2.106 (s, 3H), 1.570~1.646 (m, 2H), 1.306~1.399 (m, 2H), 0.928 (t, J=7.4Hz, 3H), HR-FABMS Calcd
for CyHzaN30s (M++H)I 413.1534, Found: 413.1543

<AAe] 9> 2-(5-FE-2-((6-HIEGAHIZ[d]| A E-2-A) ol o) ¥ D) -2-S L oA El o] E  {2-(5-butyl-2-
((5-methoxybenzol dloxazol-2-y1)amino)phenyl)-2-oxoethylacetate}2] ¥4

A7k~ 2% stoll A Y F 22w h(dichloromethane) 10 mlol]l 3591 N-(4-F-Eud)-5-w| S A d Il 2= [d] SAE
-2-o}71  {N-(4-butylphenyl)-5-methoxyphenylbenzo[d]oxazol-2-amine}  (0.37 mmol, 1 eq)°l AICl;
(0.073mmol, 0.2eq)E 7}k & A2oA 10&3F wHkaqlth. o]F ice batholl Al oA EAlolAE S Relo]=
(acetoxyacetyl chloride) (0.73 mmol, 2 eq)& 7}stal A4 5412t &<t wHksALE, /S 10 mlE 713
3 EtOAc 10 mlZ 33 FF3IAd. o] f71F5& Eof 10 % HCl 8§22 23], ¥F NaCl F§Ho= 23

|
AAJTh. MgSO,E AFRAIZ & SulE 78t FFAAT. o]F 3 HdES hexane : EtOAc : ether = 5:2:1 o2 7t

gt oftste] wAle ghghE

mlo
&
Jn
_OrL
32
v

Brown powder (10%), mp 150~152°C, 'H-NVR (DMSO-ds, 400MHz) &§7.507 (d, J=8.8Hz, 1H), 7.293~7.351 (m,

3H), 7.251 (d, J=2.4Hz, 1H), 6.887 (dd, J=2.8Hz, J=9.2Hz, 1H), 5.211 (s, 1H), 4.496 (s, 1H), 3.788 (s,
3H), 2.644 (t, J=7.6Hz, 2HM), 2.075 (d, J=3.6Hz, 3H), 1.557~1.614 (m, 2H), 1.314~1.370 (m, 2H), 0.921

(t, J=6.4Hz, 3H), HR-FABMS Calcd for CyHzsN:0s (M++H)I 397.1758, Found: 397.1764

<AAd 10> 2-(2-((5-op| =¥l Z[d] SAIE-2-Y) opr| )-5-FEu d)-2-Fhod bt o]E  { 2-(2-((5-
aminobenzol dloxazol-2-y1)amino)-5-butylphenyl)-2-oxoethylacetate}2] A

A4k A3 st A gZZ2rek(dichloromethane) 10 mlo] =<1 N-(4-FEud)-5-opn| ol Il Z[d] $ALE
-2-0}{N-(4-butylphenyl )-5-aminophenylbenzo[ dloxazol-2-amine} (0.37 mmol, 1 eq)ol AlCl; (0.073mmol,
0.2eq)E 718k & 2A2ox 1087F wursldtt. o]F ice bathollA ofA|lEAJolAE S =E o] = (acetoxyacetyl
chloride) (0.73 mmol, 2 eq)S 7}3FaL A-2o]A 5A17F H<oF wwkatth, &7/ 10 ml= 7F8al EtOAc 10 ml
2 33 F=38lTh. o] f715E Kol 10 % HCl &2 2 23], X3} NaCl F&Ho =z 23] A}, MgSO,E A=

A7l T gujE At FFAIHT. o]F HAES hexane : EtOAc @ ether = 5:2:1 02 7+t o] ¥93le] F A<
SEES 5319
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[0266]
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Dark brown powder (40.74%), mp 170~172C "H-NVR (DMSO-d6, 400MHz) &§7.690 (d, J=1.6Hz, 1H), 7.619 (dd,
J=2.0Hz, J=6.8Hz, 1H), 7.401 (d, J=8.8Hz, 1H), 7.252 (dd, J=2.0Hz, J=8.8Hz, 1H), 7.182 (d, J=8.4Hz,
20), 5.223 (s, 2H), 4.654 (s, 2H), 4.523 (s, 2H), 2.545 (t, J=7.8Hz, 2H), 2.132 (d, J=1.6Hz, 3H),

1.504~1.580 (m, 2H), 1.279~1.353 (m, 2H), 0.900 (t, J=7.2Hz, 3H), HR-FABMS Calcd for CsHoN;O4 (D :
382.1761, Found: 382.1768

<HA 11> 2-(5-FE-2-((4-MEHZ[d] SAIE-2-Y) olu| =) H 9 )-2-& A ol A Bl o] E  {2-(5-butyl-2-((4-
methylbenzol dloxazol-2-y1)amino)phenyl)-2-oxoethylacetate}o] 4

A7t X7 stellA tEZ 2B (dichloromethane) 10 mlol] #<91 N-(4-F-Eud)-4-wdA Iz d] SALE-
2-o}1 {N-(4-butylphenyl)-4-methylphenylbenzol dloxazol-2-amine} (0.37 mmol, 1 eg)el] AlCl; (0.073mmol,
0.2eq)S 713k & A2o)x 10&7F wurslith. o|F ice bathollA olA|EAJolAE ZZe}o]=(acetoxyacetyl
chloride) (0.73 mmol, 2 eq)S 7}ota ALo)x 5AIZF %<t wwkalgdtt. =H4 10 mlES 7}shal EtOAc 10 ml
2 33 FZ3I3. o] #4715 S Hol 10 % HCl 8o = 23], ¥£3} NaCl &A= 23] A, MgSO, = A=

RF EEAA o] HMES hexane : EtOAc : ether = 5:2:1 &2 749} ofisle] EA 9

+

n&

White powder (27.13%), mp 82~837T, 1H—NMR (DMSO-ds,400MHz) &§7.405 (dd, J=1.2Hz, J=7.6Hz, 1H), 7.327
(d, J=4.0Hz, 3H), 7.177~7.240 (m, 2H), 5.227 (s, 2H), 2.642 (t, J=7.6Hz, 2H), 2.070 (s, 3H),
1.554~1.630 (m, 2H), 1.293~1.385 (m, 2H), 0.917 (t, J=7.4Hz, 3H), HR-FABMS Calcd for CssHzsNo04 (M++H)3
381.1809, Found: 381.1811

<AAle 12> 2-(5-Fd-2-((6-mE@HZ[d] $AIE-2-9) o}r| ) H ) -2- 5 Ao D opA E| o] E{2-(5-buty1-2-((6-
methylbenzol dloxazol-2-yl)amino)phenyl)-2-oxoethylacetate}2] T4

A7k X3 st A tEFZ 2|8 (dichloromethane) 10 miell =<1 N-(4-F-Eold)-6-vLD il = [d] SAE-
2-o}l {N-(4-butylphenyl)-6-methylphenylbenzol dloxazol-2-amine} (0.37 mmol, 1 eg)el] AlCl; (0.073mmol,
0.2e)E 713 & 2o 10237+ wHsAtE. o]F ice bathollA olA|EAJolAE FZelo]=(acetoxyacetyl
chloride) (0.73 mmol, 2 eq)& 7}3ta Ao 5AIZF F<F wwHsF3I ). %—%——’F 10 ml1E 7}8Fal EtOAc 10 ml
2 33] FE3ATF. o] #F7]15S Eol 10 % HCl 822 23], ¥3} NaCl Fg8dNoz 23] AArh. MgSO,.E AX

et FEA AT o]F HHES hexane : EtOAc @ ether = 5:2:1 o2 2t of3sle] HA<

o

White powder (10%), mp 82~83TC, 'H-NVR (DMSO-d;, 400MHz) 67.544 (d, J=8.4Hz, 1H), 7.438 (s, 1H),

7.290~7.347 (m, 4H), 7.185 (d, J=8.8Hz, 1H), 5.169 (s, 2H), 2.641 (t, J=7.6Hz, 2H), 2.397 (s, 3H),
2.069 (s, 3H), 1.552~1.629 (m, 2H), 1.291~1.384 (m, 2H), 0.917 (t, J=7.4Hz, 3H), HR-FABMS Calcd for

CooHasNoOy (M++H)1 381.1809, Found: 381.1815
<AAd 13> 2-(-FE-2-((-(HE-FR)A=[d] SAIE-2-Q) o ) d)-2-Shd Dot H ol E  {2-(5-
butyl-2-((5-(tert-butyl)benzoldloxazol-2-yl)amino)phenyl)-2-oxoethylacetate}e] &4

A7t A% sl tF 22 ek(dichloromethane) 10 mlell 391 N-(4-5F-23d)-5-E| E- LIl = [d] S
A}E-2-o}]l {N-(4-butylphenyl)-5-tert-butylphenylbenzo[d]loxazol-2-amine} (0.37 mmol, 1 eq)el AICl;
(0.073mmol, 0.2eq)& 7Feh F A2oA 10&3F ARGt o] F ice bathollA opAlEAobd ZZefe]=
(acetoxyacetyl chloride) (0.73 mmol, 2 eq)S 7}8tar Ao A 5A7F b wkstaith. 75 10 nl S 7}38)
il EtOAc 10 ml= 33] FZE8kgleh. o] #715S& Rob 10 % HCl F8o= 23], ¥3} NaCl F§qo=z 23
AATH. MgSO,= AxAIX & SujE 2 FF A%, o]F =S hexane © EtOAc : ether = 5:2:1 22 %

S olatstel A SHES FEaAsAh

White powder (7.6%), mp 82~83TC, 'H-NIR (DMSO-ds, 400MHz) 67.762 (d, J=1.6Hz, 1H), 7.510 (d, J=8.4Hz,

_31_



[0271]
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[0274]

[0275]

[0276]

[0277]

[0278]

[0279]
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1H), 7.376 (dd, J=2.4Hz, J=8.8Hz, 1H), 7.288~7.349 (m, 3H), 5.217 (s, 2H), 2.643 (t, J=7.6Hz, 2H),
2.082 (s, 3H), 1.556~1.631 (m, 2H), 1.359 (d, J=7.6Hz, 2H), 1.295 (s, 9H), 0.920 (t, J=7.2Hz, 3H), HR-
FABMS Calcd for CosHsiNoOy (M++H)1 423.2278, Found: 423.2283
<AAl] 14> 2-(2-(AZ[d]SAIE-2-Ygoln =)-5-F I d)-2-2 A dolAElo]E  {2-(2-(benzol dloxazol-2-
ylamino)-5-butylphenyl)-2-oxoethylacetate}2] A
A7t A3t slolA tE =2 2w (dichloromethane) 10 mlol] <91 N-(4-FEdHd) A Z[d]SAFE-2-0}71 {N-
(4-butylphenyl)benzol dloxazol-2-amine} (0.37 mmol, 1 eq)oll AlCls (0.073mmol, 0.2eq)Z 7}3F & A Lol A

1087 wHkelItE. o]% ice bathollA] ofA|lEAJolAE F=Z o] =(acetoxyacetyl chloride) (0.73 mmol, 2
eq) S 7hstal Aol A 5AI7F FoF Wkl S/ 10 mlE 71kl EtOAc 10 mlZ 33] F&3%lth. ] &
Xo}l 10 % HCl 802 23], %3} NaCl F&go 2 23] AATh. MgSO,2 AZAZ & &ulE 7 554

Atk o]F I AES hexane : EtOAc : ether = 5:2:1 22 7}¢t oJ3}sle] FA 9 &S F=5519

White powder (12%), mp 66~68T, 1H—NMR (DMSO-d;, 400MHz) &7.664~7.688 (m, 1H), 7.601~7.624 (m, 1H),
7.305~7.387 (m, 4H), 5.229 (s, 2H), 2.647 (t, J=7.6Hz, 2H), 2.080 (s, 3H), 1.588 (d, J=7.2Hz, 2H),
1.342 (q, J=7.6Hz, 2H), 0.921 (t, J=7.6Hz, 3H), HR-FABMS Calcd for CyHysNsOy (M++H)I 367.1652, Found:
367.1658

<AAd 15> 2-(5-FE-2-((5-FF L 2HZ[d]SAIE-2-Y) o}r| =) d)-2-S 4ol HolA H ) E  {2-(5-butyl-2-
((5-fluorobenzol dloxazol-2-y1)amino)phenyl)-2-oxoethylacetate}2] ¥4

A7t X8k sl A vEZ 29 eH(dichloromethane) 10 mlol] ¢l N-(4-FEdHd)-5-ZF 2 2H M Z[d] A
E-2-o}71  {N-(4-butylphenyl)-5-fluorophenylbenzol dloxazol-2-amine} (0.37 mmol, 1 eq)ol AlCl;s

(0.073mmol, 0.2eq)E 7}t & A2olA 1023+ ARFESATE. o] F ice bathollA ofAlSAlolAE Sxete|=
(acetoxyacetyl chloride) (0.73 mmol, 2 eq)& 7}8lar A2oA] 5A17F Fot wykeHct. =/ 10 nlE 718
3 EtOAc 10 ml® 33] FZEsHvh. o] #715& RoF 10 % HCl +8&°o= 23], ¥3} NaCl F&Jo= 23
ARk, eSO AZAIZ F &ulE T FFAFT. o]F HHEE hexane © EtOAc © ether = 5:2:1 22 7+

Sk ojatste] A S-S oA
White powder (7.4%), mp 67~69T, 1H—NMR (DMSO-ds, 400MHz) &7.638~7.671 (m, 1H), 7.568 (dd, J=2.4Hz,

J=8.8Hz, 1M), 7.364~7.315 (m, 3H), 7.194~7.141 (m, 1H), 5.237 (s, 2H), 2.650 (t, J=7.8Hz, 2H), 2.088
(s, 3H), 1.562~1.637 (m, 2H), 1.317~1.373 (m, 2H), 0.924 (t, J=7.4Hz, 3H), HR-FABMS Calcd for

Co1HaoFN-O,4 (M++H)1 385.1558, Found: 385.1550

<A 16> 2-(5-FE-2-((5-F22HZ[d] EAIE-2-Y)olr ) Hd)-2-S A EolAElo] E  {2-(5-butyl-2-
((5-chlorobenzol dloxazol-2-y1)amino)phenyl)-2-oxoethylacetate}2] ¥4

A 47k~ X8 sl A g F 22 v (dichloromethane) 10 mlo] 59¢1 N-(4-F-gHd)-5-F 22|l [d]SAE
-2-o}41 {N-(4-butylphenyl)-5-chlorophenylbenzol[dloxazol-2-amine} (0.37 mmol, 1 eq)el] AICls (0.073mmol,

0.2eq)E 713k & A2ox 1087F wursldtt. o]Z ice bathollAl ofA|lEAJolAE ZF=Ego]=(acetoxyacetyl
chloride) (0.73 mmol, 2 eq)S 7F8taL A2olA 5A17F Fet ﬂﬁ*é}c’ﬂt} S5 10 mlE 7F8ka EtOAc 10 ml

2 33 F&319tk. o] f71% S 2o}l 10 % HCl 822 23], 23} NaCl 8H o= 23] NATE. MgSO,= 1%
A7l T g A FFAIFT. o]F HAES hexane : EtOAc : ether = 5:2:1 02 7+ o] ¥3le] F A<
SEES 5319

Ivory powder (41.48%), mp 85~83C, 'H-NMR (DMSO-ds, 400MHz) 67.787 (d, J=2.0Hz, 1H), 7.658 (d,

J=8.80z, 1H), 7.316~7.368 (m, 4H), 5.235 (s, 2H), 4.485 (s, 1H), 2.649 (t, J=8.0Hz, 2H), 2.088 (s,
3H), 1.560~1.636 (m, 2H), 1.298~1.390 (m, 2H), 0.922 (t, J=7.6Hz, 3H), HR-FABMS Calcd for CsHuoNoOs

(M'+H): 401.1263, Found: 401.1266
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[0289]
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[0291]
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<HAl] 17> 2-(5-F8-2-((5-HE@HZ[d] &AIE-2-9) o}v| =) 3 D )-2-& 4ol & o} Al Hl| o] E{2-(5-butyl-2-((5-
methylbenzol dloxazol-2-yl)amino)phenyl)—2-oxoethylacetate}s] A4

A7k X3 st A tEZ 2| g(dichloromethane) 10 miel =<1 N-(4-F-Eod)-5-vd oIl = [d] SAE-
2-o}1{N-(4-butylphenyl)-5-methylphenylbenzo[ dloxazol-2-amine} (0.37 mmol, 1 eg)°l] AlCl; (0.073mmol,

0.2eq)E 713k & A2dA 1087 wwtslth. o]F ice bathol A ofA|EAlolME F&E}o] = (acetoxyacetyl

chloride) (0.73 mmol, 2 eq)S 7}8taL A2oA 5A7F %k Wkttt =7/54 10 mlS 7Fstal EtOAc 10 ml
2 33 22391}, o] §71=S Hol 10 % HCl =802 23], ¥3} NaCl F8No= 23] AN}, MgSO.= 7%

et FEA AT, o] HHES hexane : EtOAc : ether = 5:2:1 o2 2t of3sle] A<

White powder (51.6%), mp 94~95T, 1H—NMR (DMSO-d;, 400MHz) &7.465~7.486 (m, 1H), 7.291~7.350 (m, 4H),
7.120~7.147 (m, 1H), 5.198 (s, 2H), 2.622~2.674 (m, 2H), 2.400 (s, 3H), 2.064 (t, J=8.0Hz, 3H),
1.554~1.631 (m, 2H), 1.293~1.367 (m, 2H), 0.919 (t, J=7.4Hz, 3H), HR-FABMS Calcd for CuHzsN:0, (M++H)1
381.1809, Found: 381.1813

<AAd 18> NZ—(S—EEETﬂ]‘é)‘%’ﬂZ:[d]%’\}%—Z,5—‘:]°]—‘¥l {NZ—(S—bromophenyl)benzo[d]oxazole—Z,5—diamine}-°4
4

Ao 189 shRtE] AWML a7 (W32 3]el AAIHATE

s o
O.N NH;  SCN N N KOy

N Br
= 2 =
o Ty ——
OH OH
1 2
Br, Br.
OgN N @ H2Pd HoN N @
o G ) g B
o {¢]
3 4

@A 1: dHdE 2$-dol(phenylthiourea) F3HA|Ql &4 29 34

WErS 10nLol] %91 2-ofu]i-4-L}o| EZHE (3.24dmmol, leq)ol 3-B.2EHY o] A o}y o] E(3-bromophenyl
isothiocyanate, 3.244mmol, leq)S Y9Il 24A17F $oF A0 wukslgitl. §7]8u]2 73t slo A 29 AA
3t & 2 AS p-F2k(n-hexane) 0.2 7+t oJ#sle] B4 28 A9},

oA 2: AZSAE 17 242 3¢9 A

A7t~ A% &he] W<Z(ice bath)ollA KO, (6.302mmol, 5Seq)ell oFHIEUED 10mLS M3 7Fsby nnks)
A}, o]&F ol EYEZ 20mLo] %9 E]oo-ol 4 2 (1.2604mmol, leq)E A
b Et AT F g gl Fof 61*“1?—‘4 OFR 2 e 20mL 2 33 53}
o}, MgSO, 2 AZAZ & ulS 7kt A AA AT

Rl
e

S

Z

2

B

oo

@A 3: xS AE 18 EF 39 4

23 (0.3531mmol) el 5% Pd/C 0.2gS Y1 wEre 100LE A3 2713 & 42 FHAA 1617 5o
o A wRksGITE, WES NS ATo|ER ofgt & o] KulE 7t Sloll A A|ASIY st Fe] A
S 539

o rlo

b
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[0293]
[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]
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Br

HoN N
Ty
(6]

& 85.93%, HEAH: 247~249C,
Rf: 0.214 [t o dolAE o] E(1:1)]

1]'I—]\H\/IR (Acetone-ds;, 400MHz): &9.718 (brs, 1H), 7.870 (d, J=7.6Hz, 2H), 7.513 (d, J=8.4Hz, 1H), 7.404
(t, J=8.0Hz, 2H), 7.095 (t, J=7.2Hz, 2H)

<ddd 1>

1) A Hlo}&7|AMESQ] Rl A EE o] 83 543 F YA (Green Fluorescent Protein, GFP)Zd AXF 24

1X1067H9] A7 {2 R1 A3 (Andras Negy BFAFA|-, Mount sinai hospital, New York, New York, USA)ell Oct4
frazte] TuREE T3 FPE L¥dte Z2v|=E A71:3 (electroporation)S ol &3t JolQAUTt.
GFP & ZekAvl=ss Octd FA#4e] ZREHE E3ehs 18kb (Z2EH)S fd 48 8= Zds
u] = o] tH(GOF-18 APE, Hans R. Scholler ®BFARA|E-, Max-Planck-Gesellshaft, Munster, Germany)(Yeom, Y.I.,
et al., Germline regulatory element of Oct-4 specific for the totipotent cycle of embryonal cells.
Development, 1996. 122(3): p. 881-94.). &AA] AMES $Jsir HA7]|HEFA] & vl Qv}o]al(anti-neomycin)
AAE dFstal & Pgk-neoPA E&2=H = (Hirofumi Suemori ¥HAMAIE-, Kyoto University, Japan)E& 7 Al

Zo @oFAYg. AVAFE AExE & vorteldl fAxE west= AFA ] wjold oAl X (mouse embryonic
fibroblst MEF) AIE oA v Qufo]Alo] 0.2 mg/ml ETFE =7] M EE vA S o] &38Fo] wjddAdrt. =214
FEYUELS 2 dojdlo] giFo R wdsty dFdn S 3l AEs5 (Pluripotency) dElol A RE Hd ==
GFPE glsigltt. &lel MEZFTE2 RI-GFPe} WHsta Aol Basitt o Ao Aulo] ARgsF3IT.

2) R1-GFP A|XF9] E3H=

AL wjol= A EQ] RIS wioldfrob M ¥ (mouse embryonic fibroblast, MEF)9jollA wiksiqith. E3lAdS
S84 R1I-GFP ME+= 0.1% Agpdoe] Iy wjFg Aol A 2A12F wlFsle] MEFE Zﬂﬂﬂ A HEHHA A &A

2] w34 (embryoid body, EB)EA& FE3I . BB A4S dlA= RI-GFP A|XE HEZt4 ol 643t 37T,
5% CO, MEn|F7|olA] sl FAdE vl dA(EB) &2, oF 15~2070% 96 %—«E—FA] o]E(well-plate)o] Z+ 4
(well)oll EF3&ATE. AFH =7|AEY EIAdAAE wjAo] A7l MWW A A AR (Leukemia inhibitory
factor, LIF)&= Ig}%te 13 wiGA(EB) S FA wHE wiR A ATt AAld 2004 FAEE FHFE
4b 9 AA G 6olA FAE BFEE 415 27 5 uMEER HXe Mg 7 o5 7 Ao go]Fo] EIE F
=3k}, mz40§cqw%g%4ﬂ;mmamlwummanmm%%ﬁiﬁ%a%ﬂ.4§Wﬁ@]£§%
HI A= 24A17F 2¥A 02 ARg HA R ZEFHA 37T, 5% C0, AelolA s AL,

3) BdxA g}

B3} o] FojW MEE 4% aldehyde® 1AL dti 13} FHE o] 835t AEEAS 2AA . RI-GFPA XS
AME7] elM 13 FARE & F2D eI (anti-tubulin B-I1I1) (AB cam) 2 & 1] QA-H-AtE
(anti- myosin heavy chain)(Millipore)< AF&38}al, F-El(F-actin)S |A3H7] fl8lA] &2 A} 555(Alexa
555)7F Agtd 22 9 W (phalloidin)(Invitrogen)S AFE3tQATH. mAY AEZ 0.1% triton-X1007} Edg ol
AhehEA A5 (PBST) Inl 2 10%3F A 5 i P17k L3 5% skin milk-PBSTR 4°ColA 12412 A2 &g
t}. o] PBSTZ 33 MH3d Ho| FFEdo]l AZE 23 A7 A7k PBSIR A2(15 WH] 30C)oNA 24 7F
wjoFatQith. o] A ¥ PBSTR 33] AlH ek Holl Gold Antifade "8 9 (Invitrogen) & Yil 7wtz
g 29 F2H (confocal) FFAMNEE Ba) 10002 FHate] T

4) ABAE 23 =
96-4 Z#olES] 7} dol 59 Rl EB FEUES A 2014 48 sgh= 4b R A 6oll4 48 3t
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FE AFE 747 5 pMe BER AYE T 1394 H IR AGAEe] SAF e Furt YAEE Aol B
7] ARtk AEZES AANETY] 553 FAEV|e A F2E Bolon oF B ABAEIF ket
A2 FAasih. E=F AAAE SolH2l HE-111 FE (B-1I1 tubulin)®] WAL lgtomy 3}
| AE7 ABAES 1% %Xés};’iv}(zi 1% = 2), wkdel] DSOS Helg AEoAE o 543 Eelvds
Folgr 4= gIATHE 3). = 1 WA 3914 A Yul(scale bar)= 200 pmS LERATEH

<Age 2>

1) Microarray 23

R1 AlXo] AAd 2014 FAE 35 4b B AAd 6olA FAHE 3= 42 72t oM 29 7+ 3FER
F97 HPstaL total RNAS 239t UlxTo 2= Bk DSOS 7S 7|7t x%alfﬂ Rlﬂliifﬂ FE3
total RNAS AF&3}itl. dojzl RNAZ 01%

chipell A-&3lod 33E 4b 2 3FE 4
Zt7 Hlaste] BgtES AEe xﬁlioﬂ
B = FHA ol DNSOE A g Ala

5 ]

o8] el fEHE K0S 2AYSAT. DISOE AL o
Y ¥e BEZ 9@d 048 Adsdn, Fe i o
olxe] WG log, 2AAR 2 ol F7hE FARZ sheirh,

PH X o

2) §AR LAKE Wl 24

Al 2 2 A gl A zZtzt AT 3leHE 4b E O BSHE 4fo] ol W o] fFEHE FAAES microarray
WS Fote] glelnr. e 4b 9 SRHE 415 47 HEe R XA iy s fdxE A3 5
= ZWRE ofyer Zzke] sRtEd o3 H5sA iy = fAAE EAEATHE 4). SFE 4 2 SIFE
afel o8] WA= FAAE B 4o BT o5 FAAF APt AFMAEAA dEEH= Fe

A ATk

ol

[}

o

31312 db 9l 40 ofs) WHiEl= fHA
4b-induced genes

Htrd: 5-hydroxytryptamine [serotonin) receplor
ABCA4: ATP-binding cassette A 4

Sst: Somatostatin

L3mbtl4: L3 mbt-like 4

IL-9: Interleukin-9

Siglec1: Sialic acid binding Ig -like lectin 1, siaload hesin
Golga7b! Golgi autoantigen 7b

4b and 4f-induced genes

Slifnll: Schiafen like 1

ABCAL12: ATB-binding cassetie A 12

Col12: Collagen type 12

Spink 6: Serine peptidase inhibitor, Kazal type 6
AccnS: Amiloride-sensitive cation channel 5

df-induced genes

Ncald: Neurocalcin delta

Sox9: SRY-box containing gene 9

Apbblip: Amyloidbeta (Ad) precursor protein-binding, family B, member 1 interacting protein
Cyslirl: cysteinyl leukotriene receptor 1 [Cysltrl)
Swvic: Synaptic vesicle glycoprotein 2c

Oprm 1: Opioid receptor, mu 1

Uts2: Urotensin 2

Pglyrp4: Peptidoglycan recognition protein 4
Mrgprb1: MAS- related GPR, member B1
Q9EPV1: B6 olfactory receptor
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<Agd 3>
1) ENSTem-A A} A7 o}A| £ 9] uj%F

ENSTem-A A}z AlZdo}AM|3E  (neural progenitor cell)€} o] wlS 93k wix] ¢ x| H7ME 52 EF
MilliporeAboll Al tdate] AzA7 AAE Wl we) wjgsta A8l

2) ENSTemA Al A ZolA 2] EIF =

217 F2] wiA] (ENStem-A™ Neural expansion medium, (Millipore))ellx] A}gh 217 okAsze] wix & AA
ARl 2 2 AAe oA 7zt FAS SgtE 4b R SstE AfE 47 5 My A

Neural differentiation medium, (Millipore))ell Z7}sled 37C, 5% CO, FefollA ajstsivt. zat AlX=
A7) eI %o DNSO7E HrbE B A 22 2o widS Gt ofF v 3 7H4

o 7] stgE E= DNSOZE H7bE Adg EshiiAE AlEH o2 FFETATY. £8E FETA 3FFH
uMe] AraCE wiA ol H7iste] 3557 i S48k AXES AlASHST.

3) A=A5L R ARAT £ FE F

E3te AAAEEANA BHE = T 5 wmAES IAE ol &3 HAxA S o &S5t
e FEd A A AobAE AraCE H7lete] H7lete] ®3lEA] ¥3 St AEE AAT F 1
4 stttk #3871 o] Folzl AE = 4% <ulsto]=(aldehyde) & LA S AxE
S AN ENSTem-A AIZE dA37] SJair e ®Bsbd AFAES TAHES flste] 3 (hAT 34 (&
(cholinergic) w¥2l v}#A), & DARPP32 &A (=374 (dopaminergic) wH9 wkA), & VGluTl &4 (&5
B} (glutaminergic) w9 wA), & HB9 A (&5 (motor) 7] wA), 2 & GADES A (GABA
(GABAnergic) J7e] whA)e] Zhzke] &3} mpAol] digh FAE o &3ttt 2AE AEE 0.1% triton-X1007}
AT A A A (PBST) Inl 2 1027 A& ¥ ald A 7F 2 FE 5% skim milk-PBSTE 4Tl 124131
A2 stdth. o] % PBSTZ 33] A3t Hol| FFEHo] A3t 22k A7} M7k PBSTZ A-2(15 WA 30T)el
A 2A1ZF wkskATtE. o] % A|EE= PBSTE 33] Al&3% Fol Gold Antifade »F&® < (Invitrogen)©o 2 YL
AMZFH~E A9 FxF (confocal) FFARAS T3 10082 SEsle] A3}

[LO

ol

ol

£

—

i

Y

0%t

2
o o N o
1o o 1S

DMSOE AHFe AAopNxe] Aee ude TR wd v SEES ¢ Ay =3
(dopaminergic) ¢ w}#, FHA(cholinergic) A wA, ¥ ZFFEFA (glutaminergic) w#o nFA7}
HawA @e o] WHEAT, GABAA (GABAnergic) WA wIHARE B]E ATFo|x|wh mfﬂo] HEERL, FBA
(motor) F¥e] mpAE wdo| ujg- sigirt. ]9]' g2A 313E 4bE A AlAolE 2o wshd Al
¥A ERRowr ZFd é(cholmergw) Ao ulAs} %-ErE]r‘ﬂ*é(glutammerglc) e mpARke]
LHEAL, I FAAME FHA(cholinergic) w9 whA 2@ o] BATH(E 5).

4) Real-Time qPCR 28 L ABAE £3} f% Fal
alE NAAEY A4S fsiA A Wy J A (Real -
Time quantitative Polymerase Chain Reaction, RT-qPCR)¥HS E3&] #3ld ANEEZRE RNAZ FE3lo] Al
BAAEY mA FAA ddE AFHow BAE . RT-gP(RE Applied BiosystemAlell A #| 23+ Power SYBR
Green PCR Master MixE o]&3te] A#sitt. AH&H Zeto|d (primer)®] @7IAE2 vh57 2T, GAPDH

W
2
o
B
oL
e
Hé
_EL
i
i)
i
>
o
ol
ot
ol
[
r [e3
;é
=
olo
N

(Forward: 5" ATGGAAATCCCATCACCATCTTS ', Reverse: 5'GCCCCACTTGATTTTGG3' ), ChAT (Forward:
GATGAAACCTACCTGATGAGCAACCS ', Reverse: CAGCTGTGAAAGCTAGAGATGCAGA3 "), TH (Forward:
5'TCACCAAGTTCGACCCTGACCS ', Reverse: 5'GCGATCTCAGCAATCAGCTTC3 ", DARPP32 (Forward:

5' AGGCACCATCTCAAGTCGAAG3 ', Reverse: 5'AGACTGCAGGTGAGACTCAGCAA3').

3}SE 4b9} DMSO Ao 93 SHA HEHeo WHIle X FEPAMELUEE-3-EAHo|E r]sto]EZ AL}t
o} Al (Glyceraldehyde-3-phosphate dehydrogenase) (GAPDH)Z ©]&3}e] 23 H]&(Induction Fold) (FA=+
/GAPDH) gtz 7Alxtste] 4=2)3}3}8itt.

RT-qPCRE &A% 23} 313H= 4bol o) #3te AJ%'HEL DNSOE =] 2] 3+ A3l
o] Zd4(cholinergic) & vFA<l ChATS] Wdo] &2 2 YERh. o] ks
F2 wlA ¢l DARPP32, 1g]a :Eol=#gdEl A (n oradrenerglc) e mpbA el THe|
3}3HE 4bol] 98] ENSTem-A Algh A AHolAE:= ERFF o7 ZHUA (cholinergic) wFH

A AgHoz Be o
=314 (dopaminergic)
2 W= 6). uwhEhA
2 23S & 5 .

>M

v
El
&
o
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3y ey A A7 =74 E(Rat embryonic cortices at embryonic day 14 (E14))Z on’ % 30,000 AE
ZUY¥" (polyornithine)/¥ B 29I E (fibronectin)® HA-ZEH 248 Z¥o]E(Nunc) Al

it
=
o2
o
3
=
it
AL
}o

Z27] A% 3+10 /9AF 3 F3}aL, bFGF(20 ng/ml; RED system)®E HF¥ FHA N2 vjx|elA], 37 T, 5% C0.°l4
f

(G wj Aol A bRGFE WA il wj) oz A AlE
or FauiAR FEH N2 wiAE Adm Lol 64

o2
ol
_r_,
g

.) bFGFE ®jA|ZF-E wiA|d &
w37t TrEEl%iE‘r. bRGFE Wi A 238 wjAsHs W
> o

wdE M¥= 4% et E S LS = (paraformaldehyde; PFA)2 A3} 0.1% BSA/0.3% Triton X-1002 £=7)
sta 12 &) (Tuj1(1:500, Covance)/GFAP(1:200, MP Biomedicals))®l A 4ColA syt wjgs)
Alexa 488-(1:200, Invitrogen) % Cy3-(1:200, Jackson Immunoresearch Laboratories) ZEA|® 22} |

L5031 4,6-tolu| Y] w=-2-|d 91 = (4,6-diamidino-2-phenylindole) (DAPI, Vector Laboratories INC.)E gt

#3H= VECRASHIELD o Seiich. wejubsy AXE I @07 sholA A3k, A% vl 200004 et
a8 = (eye-piece grid)E o]&3te] dn A st A ME AF(cell counting) S 3 Tt. Zhzke] oA 10
Z3e] &n)7 AloK(microscopic field)E F-Z9d oz Melate] Ak},

Immunocytohistochemistry(HEA A EZ23}8}) Ayt AAQAFEL] vA Tujld AAAAIFESL] vpA GFAP @ S
etar(= 7 FF) A =1 e A7) Y3l counting 3 AU} &= 8ol

E7S A% E7)AE BBHA] bEGE A7 skal DNSOE H7bete]l B3 fEd tlzat 2F()3 A 39 §3E,
AA e 189 RS zbzt 5 ) R Hzlste] BE 9% 693 zF 2 7he] AAME (Tujl)et A E
(GFAP) 29| ¥3} g HolFE wojtt

=82 AAle] 39 BHHE, dAld 189 AFES Y

& A AAE (Tuj) et AEAE (GFAP) R #3t4s Adsed :MPOM

o 39 sES AUF A AFAE v Tujlel H Eol
ddsen, AA o 189 = A9 Wzt (-) 2 vlarste] A vhA GRAPS] WHle] o
S 8l @ 5 Qv FAHeR, 23 FE=A NSO H7F tiEa (o) njaste] AA] o 39] FHES 5 uM §
=2 Aetluy AdAEe] 237t a-at o] 44%0ll M 67%= SUFskith. wbi Ao A, 36%0lA
2292 s Btk A3z Hop AAld 39 sgtEd A E7IAR ABAMERe] EHAA Hofste
AL & ok A W Aol ARHoR AAFEVAET EAEH 2 AP FEHEA 4T
Hodvk. aEja ook e, AR AFAE AP HEF AL TV vk LA ot :zawr, &= &

T 79 tERE(-)ITF BmEte] A

=
[J_LO.L{_:

N

Zstoln] g ANFHPYABA AL AAB/AEZTE ) g AFALZY Bat RS o} olsh

Ge Ane Anshed YeIE MEARH Al AAFAEE Akl WAL EaE FAst

£ Aol g FAH AR Aol wR, AAB/AEZNE YPAER B3 o FolAm 23 A

T ARATY A5E BeFE qwg @, qelnz A4Edad A8g Arst o dojAE 44E71A

EZENE APAEZe 2ash obgd A J5S L wEd 5 A APANERY RiE Fas,
1

AEE 3 2 I s3tE, A AAlel 39 siitEd dAjd 189 shghEe] thYet 34
A O—]

L s oo oo
AR wE AREY A8 AR A8 F S AT F AN

d
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k1
n
N

Mrgpriod Sifni1 Golga7b

QEEPVA ABCA12 Einbtis

Hird L9

Siglect S
Cyshri SpinkG o Sst

Apbblip Col12a1 A

Pglyrp4 AcenS

ZHs5
DARPP32 ChAT YGIuT1 HB9 GADBS
Dopaminergic Cholinergic Glutaminergic Motor Neuron GABAnergic
o
v
| - . .
o
| . . .
=T
EH6
ChAT/GAPDH DARPP32/GAPDH TH/GAPDH

» 500000 02 - 80

S acococ Nl ——————— % 8 s

2 g s

§ 300000 g E a0

g 200000 +— g 80

g 2 g 20 -

100000 +—— e = A=
a3 |
0 ' 0+ T 1
4ab DMS0 4b DMSC 4b DMSO

EH7

ﬁ
Tuji

oz

I AAo] 189| i}é!%\[ AAjo] 39| 3t
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W aajof 189] ststz

% Tujl ' % GFAP
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