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~[3-(3,4-T) 3Fo] B EA 5 )-1-% 2-2- E 2 3 |-2-Fho] EE A M Zojrlo| BB F
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HEoR st e 5o e v § 245,

P OH

Ir=

OH OH

A7) BgE 2ARES FASEE, U, deSEE, deaY, BAAY, s, 9, AREHE o)
A2 SPEAE A FolA Aess 130 AFS 2 A4S 5o s Ay NG PR 24E,

=

Aurd A detn = FEAZA, N-[3-(3,4-Tsto] EEA 9 )-1-F4-2-Z 2 7| d [ -2-3} 0] =& A]
o}m}o] = (N-[3-(3,4-dihydroxyphenyl )-1-oxo-2- propenyl] -2-hydroxybenzamide) & i3t n¥E ZA &

AAdeAE dAeid gAE 2R ESE 3t Wnt/ B-7H A (Wnt/ B-catenin) AT HAEAA S
Astes 297t e AlvrRgagden s fFEAE %L%OPL nw 2AAE e IR v9 g3t e S

il

[e2

ool AV BEE o4, fAAR D A9H 24 Fo e 4]
7

Weldo]l gA A Au | A S (neural crest) CZFE FolE AzbdolA| E(melanoblast) 7} BIZ o]
sl FAAE7](dendrite) 7} e AEQ Webd A E(nelanocyte) 2 #3tE a1 o] Lo A Waldoe] FAddT)
Wzlde  E]|ZAYlo]Z(tyrosinase), TRP1(tyrosinase-related protein 1), DDT(dopachrome delta

tautomerase) &AEQ @AHA FA oA E]ZAI(tyrosine)©] =37]:=(dopaquinone) &2 M= 31, o] F
A7) matg o] dWeldo g Astym MAECH(J. Biol. Chem., 272, 503-509, 2007; J. Cell. Biol., 142,
827-835, 1998). E]ZAJU]o] =9} TYRP(tyrosinase-related protein) f-&A}] W&o 713 F Q3 HAARRIAE=
MITF(microphtalmia—associated transcription factor)o|®, o] HaldolAEr} A A x2 &3} 2 A



[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]
[0011]

ZIHS3d 10-2013-0035618

U FE®(Mol. Cell. Biol., 18(12), 6930-6938, 1998; Mol. Cell. Biol. 18(2): 694-702, 1998).
Aol Ay FA, BIE 2EI}E Q4AEE+ Wnt, ARoMAEX AHAA(fibroblast growth
factor [FGF/FGF2]), =3Al W™= (bone morphogenetic protein[BMP]) L&, ZHAIE A% <lxH(hepatocyte
growth factor/scatter factor[HGF/SF1), M/SCF(mast/stem cell factor), ==& (endothelin), HAHG=-ER
H(melanotropin) S| UTH(J. Biol. Chem., 275, 14013-14016, 2000; J. Cell. Biol., 158, 1079-1087,
2002; Hum. Mol. Genet., 9, 125-132, 2000).

nte Alexdd dldz adAd gAd A S7Ax 249 2E bgst S doshy, ZEde 7§
A (Frizzled receptor) 1HS A 3FA|7A GSK3 B (glycogen synthase kinase 3B)E E3to] B-7lHdS =4
B-7}El

A ©t} (Development., 127, 861-868, 2000; Curr. Biol., 12, 499-501, 2002). Wntoﬂ olg 2%
e &l Y7 o]53 % LEF/TCF AAFIAM(transcription factor)el ZAEste] MITF 4% 2dS &A4l3}sta
(J. Biol. Chem., 272, 503-509, 2007) E]EA|Hjo]=9] Wy & Hral= AR dex ).

®oagAEe Bl P42 H15E e/ Bortald ASALAAES A FFBES 20 2399 A
292 ol gt H%a@ﬁ FAAE, ¥ we] Awele dohu = FEAQ N-[3-(3,4-T) ko] E5A] 5
d)-1-S ko s |- o-sol SR A Aelho ) Aok A4S SlASTHE AA% Arm wgomA B

s S H i’iEP.

A9 H2 5
wowge 8 ﬁ}ﬁw 19 v mao} Qi AVRAAHelIE FEAL N-[3-(3,4-T]8ke] ES Al W)

1-8A2-2-Z 2 ¥ d ]-2-3}o] = E A ¥l Zo}u}o] = (N-[3-(3, 4-dihydroxyphenyl )-1-oxo-2-propeny!l ] -2-
hydroxybenzamlde)oﬂ #H3 As EHoZ 3T},
[3}&+4] 1]

F OH

N
H
OH OH
A7) e 19 BgEe, FUA TAY FAPNCE Azbse, A o=, a9 wsy 19 EAH
ol olaf SerHoR g4d = Atk
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[9H-&-2] 1]
0
OH
otgt=
0O 0
N P
H
OH
olel=4

7] WA 1o mEw, A7) seky 19 dghe

Ay dotlmlo]l = (salicylamide, 33HE 1)9 F4%2F(acetic anhydride)S ¥l 70% ¥4 2&A4H70% perchloric
acid)S A7Fsle] wwpkstar, o] &, dH|Z(ether)& Yol F71 witsle] 2-v|&-4H-1,3-WI=2SA0-4-0 5
A 44 (2-methyl-4H-1,3-benzoxazin—4-onium perchlorate, 3}&E 2)S = GA;

471 2-We-4H-1,3- W2 SA-4-2 5 FARFAEEE 2)3 3 4-Yslo| =S A=Y 8] =(3,4-
dihydroxybenzaldehyde)E Yo FZAH(acetic anhydride)®} W %4AF(glacial acetic acid)oZ £3jA)7 &
35 wRkelal, ddElE(ether)E o] &3 o] Fslo] 2-(3,4-Tsto| FA| 2B ) ~4H-1,3- Wl 2 KA -4-2 5 HE 4

AFed (2-(3,4-dihydroxystyryl)-4H-1,3-benzoxazin—4-onium perchlorate, 3}&E 3)S = 9A; 2,

2-(3,4-H 3ol SA| 2E H)-4H-1,3-M=5A R -4-0 5 F R4 (FFE 3)S ¥ 3ak /T8 4riste &
ek ghEAS Jisle] AL A4S A A Aoz FElsto] N-[3-(3,4-Uslol EFA Hd )-1-5 42~
2Z9d ]-2-3}o] = Z A Wl Zo}nto] = (N-[3-(3,4-dihydroxyphenyl ) -1-oxo-2-propenyl 1-2-hydroxybenzamide, 3}

o [k S

3}etE-8 F8(4vena sativa, oats)ZH-E Hg = AHAE
Ol AT EAUAL n-HES T2 C1 A 49 A
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T o Avrddgdetn s {FREAR] N-[3-(3,4-H o] =5 A 3 )-1-5 4-2-Z 2 ¥ d | -2-3o] =5 Al =
ofptol =5 b Mg 2AE Ev o]E ol&¥ IR A=l B AoR, V] Aumdidedon
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fol
N,

% 18 A7t ZHZH =-1(human Frizzled-1) @ TOPFlash @ XEE7} FAWHAE AFA B Ao 33E 49
o3 Wnt/B-7 el 2z ddo] A== AS FAHY o= M o]E o] &3te] YElA 1 zojr},

ol 3}E 40 93] E]ZA|u|o] = MITF(microphtalmia-associated transcription factor)]
= AS YEhiE d2d 5% 235 vEekd a9golt),

%32 Bownel SgE 4o ojd) Wehd Aol ZanE AL HAAF A% tehd aesold),

22 JAs] e FAH g

ofst ¥ wrge] migkAE AAelE A Agelrlz @k Jeih, X e o7 Ay Axdel @4
94 ¢ o gz TASE S dvh 23, o4 24HE vgel AAstn ddNd & dES 1
93 Gl A B wne] Aol 28 A9 4+ QLS 3] e} AFHE Aolrh,

2 Aol A8 BAT7RE "H-NMR (400MHz ) A E ZnE (spectrometer, JNM-AL 400, JEOL Ltd., Japan),
e ZE](Melting pointer, Yamako, MD-S3, Japan)Z AF&3Iith. Z+E A|FEL =gl XAH(Aldrich
Chemical Co.)o] AFS AMEEI o™ 7El &= 15 ool Aloks AAISHA ki AH&3sHGitt. F4d3 &4
9 AAE 95kl A7 A(Silica gel, Merck, 230-400mesh)S A&-3}31c).

[RE-8-2) 1]
9]
OH
olel=
o 0
N #
H
OH
oIel =4
@A A

b3 AZAIZ 500m B = FefkaFol AElAdofule]=(3}gtE 1, salicylamide, 6.85g, 0.05mol)<} F4°
2H(acetic anhydride, 30ml)<S ¥l 70% ¥4 A4AH(70% perchloric acid, 5mé, 0.058mol)S 3] Z7}3

S B
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2o A 4A1ZE Fot wuksgit), o] & wkE- e oE E(ether, 200md)E Yol 30 B o wykgl & Z)
715 o] g3l oJHste] oJHE A AL oHEA ] Fol e AR 2-wWE-4H-1,3-WESAR-4-0 5 IH A
A+ (2-methyl-4H-1,3-benzoxazin-4-onium perchlorate, 3}&& 2)& HAZRsS] v dAo HE&3%).

@A B

100m¢ = ZgpaFo] 2-WE-4H-1,3-W =2 2A R -4-2F #9424 (2-methyl-4H-1, 3-benzoxazin—4-onium
perchlorate, 3% 2, 500mg, 1.91mmol)¥} 3,4-r]dlo]==A)wl = d]3])=(3,4-dihydroxybenzaldehyde,
317mg, 2.29mmol)E ¥ F%AH(acetic anhydride, 1.5ml)3} W Z4H(glacial acetic acid, 2ml) S 2 &3[A]

71 & 38 WE(heating mentle)S o] &ate] 80°C ArolA 208 HoF 37 WuRAIZITH wFSolS 2@ o HEx
gt & oHZ(ether) & o]&a A3t ARE AAZG & AHRA] o] F& =2HE X[ 2-(3,4-H] 50| =
Al2~E"F)-4H-1,3- ‘*ﬂv_% FR-4-9F HA 223 (2-(3,4-dihydroxystyryl )-4H-1, 3-benzoxazin—4-onium
perchlorate, 3% 3)& o] tg Ao H&s}4T}.

@A C

100t &= Fehao] ARG 2-(3,4-H ol SA2E D) -dl-1 302 P-4- 04 FI 2B (TR 3
Yo 3zt %%#(mmfz)?— A7l5he] 518 MES o] &3te] 100T AolA 147+ EoF 85 wHkAZIT, HrS S
Ao Y7k & osto] of e AAGL oAFHA] flo] HFe =AE AXxste] 4 MAE Ay AE
w35 T3 te %/‘E}X]% b= N-[3-(3,4-t]3lo]| =2 A WY )-1-& 2 -2- T 2 9| d ]-2-5} o] = ZA] vl Zo}u}o] =

(N—[S—(S,4—d1hydroxypheny1)—l—oxo—Z—propenyl]—Z—hydroxybenzamlde, 3SHE 4)E do] K wyo FgtER
AHE-3FA T

StE 49 =83y A4

1H NMR (400MHz, DMSO): & 11.46(s, NH), 10.87(s, OH), 9.61(s, OH), 9.28(s, OH), 7.87(d, J=7.6Hz, 1I),
7.59(d, J=15.6Hz, 1H), 7.47(t, J=7.6Hz, 1H), 7.27(d, J=15.6Hz, 1H), 7.12(s, 1H), 7.03-6.96(m, 3H),
6.30(d, J=8.4Hz, 1H)

Yield 35%

Yellow colored solid

Rf = 0.21 (Hexane : Ethyl acetate = 1 : 1)

m.p. 206C

<AAd 2. Wnt/B-FIEld AZAG JA>

Wint/B-7Feld AEAG AA a5 A7) fste] <17F ZEl& e =-1(human Frizzled-1, Wnt/B-7Feld 4l

ZAGS SZF) P TOPFlash T XE7} tgAH o2 WHE = HEK293 A*EZS=(human embryonic kidney cell
line) & AFE-3F3TE. TOPFlasholl = Wnt/ B -7 eIl 28] fX= = TCF/LEF A1} el EH?_ﬂ- FAH o= g E
B7} AgtE o] . A7) M3EE TOPFlash @1 ¥ 2 Q7 TE&e=-1 38 S8 An =S HEK293 Ao o
AAgste]  AzxsGlor, FH FHLS A Adge] ol FEZFER 2000(Lipofectamine 2000,

Invitrogen)S ©]-&38fe] =33} c}.
AN 1014 Ax3F BHE 49 Wnt/B-7Held ATALE oA &3} Ash7] A&, 471 PFHdghE HEK293
AEZ 969 S o] E(96well plate)oll 1.5X10°/mz E3ato] wjokatolrt. HEK293 M2 Wik WA 23 10%

FBS(fetal bovine serum), 120pg/m¢ 2™ (penicillin), 200ug/mé A~EHEmnLo] Al (streptomycin)o] ETH
DMEM(Dulbeco's Modified Eagle's Medium)< AF&3F3it}.

it
o

ol

ok

24A1ZF 8%k ol BIO(6-bromoindirubin-3'-oxime, Wnt/B-7}eld ANEAGAAE EA3E) 0.75uMS viA]
of H7Fstar Ao 14 33k stE 45 HAF w27t 20, 40, 80, 160 uMe] A H7yeksich. 15417 $-of
TOPFlash 2]3EH ] &AHE FA|F o]z ojAo] 7| ER FAate] & 1o YEffiitt. FAFHH|= ofAol= 7
d FAHY )= 7]E(Dual Luciferase Assay kit, Promega, Madison, WI)&E AF&3l91 o™ TOPFlashe] &2
ME G7Hcell titer) o2 EF3Hnormalize)ste] FA3A T,

= 12 F3s, BIOZ Aelshde %9 T0PFlash 9 XE 9] B4l F7hw]
& 7% Bool o8] $A3hA TOPFlash @) TE o] BAo] FrelEron 7

_6_



[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

SIHS31 10-2013-0035618

g el shghE 47 Wnt/ B-7Hld A ZAdEAAES dASA At & 4 Ay

3
<AAld 3. E|ZAYle]l= & MITF 2d 4 &3} 91>

Aldle] =(tyrosinase) ¢} MITF(microphtalmia-associated transcription factor) WA o] uw|X]|
SAsItE. B16 @ebwrl Alo] wiF wiA| == 10% FBS, 120ug/ml HY-A=, 200ug/mt 2~EFEREo] A 0]
H DMEME AHgskglth.  ©]& 93, B16 Zelwl MEZFE 60mm ZH o EQ 2><105/m€i Eskar 24417k
g Fofl & o] shehE 4(20, 40, 80 uM)E BIO 0.75uMet A A stoict.

2 ownel SgE 47k W9 EIAL AEAE BAs) A, Bl6 Leherhnelanona) AEFAA AE vl
1 =
A

of
off 0% m
1% e fu

2

2N 3 Foll, 7] AEE FHE, AEEsH S (50mM Tris-HClIpH 7.5], 1% Nonidet P-40, ImM EDTA, ImM

phenylmethylsulfonyl fluoride, 10uxg/m¢ pepstatin A, 10xg/m¢ aprotinin, 2mM benzamidine, 50mM NaF, 5mM
sodium orthovanadate, 150mM NaCl)ol =¢o Faddg Aot 7] @u¥ldS SDS-PAGE(sodium dodecyl
sulfate polyacrylamide gel electrophoresis)ollA 2|3 ¥ Hybond-P X 22l (Amersham Biosciences
Buckinghamshire, UK)oll o]BAATE. A7) WEHALS ALor] A7 B 56 A2AUa=2 B2 & 247
T Zhzhe] 12k A WEAIFAT. o] Fell= HK A do] = (peroxidase) 7t AFE 22t FAE WHEAIZ L, 3}
bk A ~ 8l (chemi luninescence system, Intron, Seongnam, Korea)g ©]&3led AMIZU E]ZA|do]=¢} MITF
i FES S48, AV A & 29 YERISIT.

T 204 E1E upel o], & o] SgHE 47} B16 Webenl Al A E]ZAJv|o] =k MITFS] S &4
o)

T ST

<HAd 4, BEd FA A A3} &>

2 o] s3E 471 Bl6 WElent AEFAA A U dbd ZAo WX= JgFE S8 Hske] Ble

wrh AEFE 60mm S0l Eo 2x10 /mlR HFEa 2447 Bk Wl Fol B o] SEE 4(20, 30, 40
pM)E BIO 0.75uMzt A Attt 72412 sl &, 8XE AASta PBSE F ¥ Aold F RIPA HH
(Tris-buffered saline, 0.5% deoxycholate, 0.1% SDS, 1% Triton X-100)%= AXZE &3|A|7]aL 10,000 X gol A
1027 dAEaete], Asoas FAGY. 7] Ao de adld s AAlskar, Al(pellts)ol= 1M

S
o] FABEF LAE WolFa 60 ° CollA 247 Eob 7237 F 405mmol A EFEE =4 © 34 U
EFI At

lEstel B YNt Webd P& AE, o

shetet 44 g b ¥ ARAe 249
wolzE S4snd s wehie) FHEE S4aw oS A4 Askel 3 Wehde) B Tan

% 3% FusH, Bl6 Wehert ATFNN B 3ye] sFE 4o o3 Wekd Aol AAES HAT 5 A9
o,

<A 5. ARG otz FEAS ATHY F>

W SR 40 AEEY He HPE B BFE 12007, WHBHFEFe] A MIT ofale] A
e Fastel £Ysct

o2 3, WA, Aol M E(NHDF cells, normal human dermal fibroblast cells)Z #HYAH(1001U0/ml),
ZE#EnLo]21(100ug/me), 10% FBS(fetal bovine serum)= 3$HF3k= DMEM(Dulbeco's Modified Eagle's
Medium) ®iXoll @a1, 5% C0, ZANA 37CE v]%EA . NIT oJAlo]S afl, A7) A FoEE 969 =

ZOlE(96 well plate)ol zt AW 2x10712 W3 o] HFalm 24247 Sk kst ©4S, PBS(phosphate
buffered saline)® AEE M F3taL, 7] AXEo & o] 31g-Eo] k{5 DMEM v =] (FBS free)E& ¥iL o]
= 48A1Z7F § Wi gEtdTt. o] & MIT 899(0.5% 3-4,5-dimethyl thiazol-2-y1)-2,5-diphenyl-2H-tetrazolium
bromide)S H7}3le] 1.5A17F B¢t nljok3dl & ELISA(enzyme-linked immunospecific assay) =7%7]Z 450nmol A
FEE SAsglon, B U 3FE 49 AE AEEL 96.2+£3%% Ao B MEFA] fle A
o)

o},
AN 6. AURANF A= G5 T A9 AZ>
715k ol 4rkAle] R EHBL Axskel, A, B, C, D #AR fitxeld £@, Wwastel 29 100gS A

to mlolt

>
3o J

=
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L3 FEAZTOIT 3g
BlOFFEAF 3% BAW/V) o 5g
T 15g
AA WEFQD L 2g
SR AR 3g
A A 46g

A A 2g
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TP B 3g
S0 13g
6-3. CF 2AEY Az

AR 0.1g
A 2g
6-4. D 2AEY Az

2 o] FE 49 5% &AM (w/v) 2g
M E AR FEERT DS 1g
Al 0.3¢g
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