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protein kinase A9l &Ad3}le} PKAol 2]3F CREB(cAMP response element-binding protein)e] &A3t= &) MITF
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acid)e A <H-E(arbutin; hydroquinone- 3 -D-glucopyranoside), o}A~FRIAHHEFT ()
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[0041]

[0042]

[0043]

[0044]

[0045]

[0046]
[0047]

SS=50ol 10-1806485

12 &2 o] A 2-1o] gk dek-A Al ZoA o] AxdEs B debd S il 2gzelr

T 2¢ B o] A4 2—1°ﬂ st E2AYelA &4 F4 A2TE vEhile O ZE, & 24 WA A2
el A Avjol, & 2B ¥ % 2CE WEk-A AE U NHEM A FoA =Aste] L-DOPA G o= Y 2
Z}o| T},
T 38 E o] AAd 2-18 FAAF o] frE Y IRl f4H83 A(= 34) E oo uigk
g ]

T 4F B O AAd 2-18 AL o] g 7Y g f4248e &, 139 AEE EEste] ¥
ghd 58 ALke A3 (= 4A) 2 Fontana-Masson silver 94(% 4B)S YEl = Adolt.

% 5% W owne] AAd 2-1& BAsPFe] FEH U AP FAAET F, E A

el
(& 3B)E YEE Qﬂr“’]ﬁr.
el

il

welsto] E

b

562 2 UrEo] Aajef 2-19 i3k @A MEo A E]ZA|LfobA|, TRP-1, TRP-2 2 MITFS] mRNA ZHE U}
el = Ao},

= 72 B owne] e 2-10] e EZ Ao, TRP-1, TRP-2 2 MITFS] ¥9d WHS WA AZ(E 7A
9 %= 7B) ¥ 7|Yua %3] ME(E 70) oA =Aste] ¢aE o s Ul Autolt),
gge A7) 98 FAHI hE
ofst & wyel wgAe ANelg AE dWevlz Ak e B Rge ojs) dgEe AAdel 3
g2 @1 g2 dus pASE Sx gduh. 9358, o7 AAEE Ugo] A A, 2zl Al
B wrg o] AJAS SRe dAdsly] g8 ATsts Aot
<AAle] 1. so|¥ ofulel= FEA S F4>
2 owge] sloly olmolm fEAE BEFAE A2014-01092735.9 AAl] 2 2 AAELA[Kim, S. M. et
al., 2013]a %—3—16—]’0_;‘, 7&‘—‘5 iiu]’ilaﬁ‘q X[D]Xﬂ J,}-Xé gj\o] g]_zﬂ—%_% _:‘L:‘/_l':—a—],ﬂ] oé_% '/'IE 9\}]\{:: '3]-7] E‘__%&I 194
QoA g o g 23T},
[-82] 1]
AYK
R0
H | 1(excess]
HEN’N\H/\ﬁMeaCIG 1. HNRR? 0
o 2. Girard's Reagent T | Aqueous R'O. '\)J\ NMEJCIS &
Girard's Reagent T (3) Organic layer layer v HOT
h ) 0 (0]

RO~ '
RI0” NRR?

o 1. R*CHO (excess)
R1O;H“o@ . R NMe;CI Aqueous |2 Girard's Reagent T
R'O layer Organlc layer
RE = NR3R*

3

,d
N

HkS-2l 18 Fasle], Eo #Z = ;A F74A) 1( B -phosphono-N-hydroxysuccinimidy! ester)g 0.85
gakel  olmy  Eg$sle]  2(B-phosphono  amides)®} Eoll FHE  N-3|=E=Al&Alo]m=(N-
=2 Ak, Holde= 10 JtRd 335 Al A A (scavenger )<l Girard's reagent T(3)S A

ZAD)R THE ¥ aqueous work-upS B3 AASFT. V] HAHoE AL 2%

hydroxysuccinimide
st} Eol = 4
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[0048]

[0049]
[0050]

[0051]

[0052]
[0053]

SS=50ol 10-1806485

1.5 2ol duslol=<} HWE W& (Horner-Wadsworth-Emmons reaction)& 3, Bo] &= ¢4 @ 5(q, -8
E3} opn|=)E e, 7R dolgls dElstel == A AAIQ] Girard's reagent T(3)E A 2|8t} AlA
33Tt

(34 2]

0 0 0
HPro ] 1NNaoH FPro-ll
i-Pro” OBt " gon P07 OH
6 7
EDCI, NHS
CH,Cl,
o
Pro ﬁ e
-Pro._
p _N
-PrO \)J\o
1a 5
A7) wrg2l 22 Faste] WA F7HA la( B-EAEL-N-S|EEASolnY o A 2)E APH oz o] &7}
53 6(B-FEAER AHB)oRHE F Al AA AYW IErlEaHy AHAA HF o] AA ALY}
WE oA (B)-dEyde ko7l 98 QAAdew asst 2 olazed E2¥v 9] E7(isopropyl
O

s
phosphonate group)E AEstdtt. oeg &u] 7oA 6o INO| NaOHS 7}sted 7t58E 3 =
7(phosphoryl acetic acid)& @UTE. F7FAQ A 4 §lo] aqueous work-upRre® A2 79| WHAS =}
o]=(methylene chloride) €W =x7Aolx EDCI(1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide)®} NHS(N-
hydroxysuccinimide) & 2] alo] HF-SAlo] £& 1aE AAT}. A7) ¥HS% aqueous work-upWro = £ F£Eo
SIRMES Ao 4L IFES R g vkEdd AM8El).

0

o o N Amines 8 (0.85 equiv) o
| | \ with or without ’
FPro-d L N/ additives, cHacr, FPOSd L
FPrO” N 0T T heon N P07 7 NR'R?
1a o 2a{1-14}
Aqueous layer; o
! o o] ~ . S Y
-Pro_|| u\ H B 8 T\
- o,,.Pr.;v,., 'N"'N“ _NMesCl Ne /
o Nl + HOT Y
4a o] o
. ~
Amines 8 N CHs
N N
N P
HoN ]/ HoN T/\ HL) . N/O/
8(1} 8(2} 8(3} 2% 8{4}
, (o] N
o) "0 "L
N Na” \) A
H N o A ~_ _OMe OMe
8(5} | ] 8(6} | AN 8(7}
4 ~
HNT HoNT
8(8} o 8(9)
cCo O
HZN F e a ~oM HoN A \//
8(10} 8(11}
/©\ /EB HO
/
HoN ome HN"g
814 8{13) 8(14)
N J

A7) FAN A FEI TA 1laS w32 32 Faste], mgdEF2elel= v 20N 14 F9o] v} ofwl
8{1} WA 8{14}= 0.85 HFoz ZFuS o] 14 £9 ojnfol= 22 A}, 1a9} Lol 8{1} x| 8{3}
2 8{6} WA 8{14}e] g2 Lol 4R ghell FAH oM, o] vhe ofolnl 8{4) ¥l 8{5}ste] 1k
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[0054]

[0055]
[0056]

SS=50ol 10-1806485

=]

ut

$-o EgdEolvl(triethylamine) ¥ DMAP(4-Dimethylaminopyridine) Zujstollr] ZA=Aa, A7)eF &
7HAl(additives) & EA &5 oA L2(40T)oAlA 12A17F vl FAE AT, TLCE o}dl 8o] AlEtH &S

T Ao

gelgt &, Folgle lag 78 fFrEA 4a® wHEV] 93] Girard's reagent T(3)S A sIGlth. 1ast
A
(o)

A
Girard's reagent T(3)9 Zgkg Fool| A 12A17F wholl 2AE QoW | aqueous work-up & F& FEY &+

(e}
o«
wo] B-EAEN olHE 2a{1-14}2 FE53IGTH
[h3-2] 4]

1. t-BuOK or NaH fo)
-Pro ﬁ 9 Aldehydes 9 (1.5 equiv) )l
i-Pro” \)]\NR'RZ . R X
2a(1-14) 2.3,MeOH \
|
Aqueous layery

N ﬁm C9

~~_ N_ _NMe,yCl i-P

RI XN w 3 I 'O';”‘,,, N
Pro” O

( R

Aldehydes 9

NN CHO ,/\/\./\/CHO /\\/
91} 9{2} o %3

(/j/CHO/fj/CHO CHO /‘ﬁ/cm

9{4} 9(5}

: _CHO HO. l _CHO OzN\]/\»w CHO

9(8} (% ¢ 9{10}

Meo\[/ /O/ (l )/CHOQ CTCHO

911} 9{12} 9{13} 9(14}
MeO

oo e e /\/\/L
oy :
eO

\_ 9{15} 9{16} 9{17} J

o=

47 WA 4% Fastel, 2a%h 1.5 B dulstoltol tiF WE WS -BuOKt Y 4AF AVI= 2g

Art. R dhsle|=: HEZS|E2F A (tetrahydrofuran; THF) &0 ZAo|A t-Bu0kKE =] 2]&F 2a%}
H3-3ke] 5(a, B-E23) o) E & &2 A, A7 APEES =2 B)-A8A48 2. 3§
t\’_]_—

, 9{9}(3-hydroxy benzaldehyde)?] 7% Nall7} © Ad3k 7|2 2F&313ct. 1759 ddslol= 9{1} Y

0] =

A 17y =¥ or 1459 2a{l-14}¢F WE WHEAZTH Wk FA 5, dolls gHdlel= 9=
(o)

=
Girard's reagent T(3)Z A 2]3}] aqueous work-upS Ea AAsIG o, A7 FAHoE HPLCR SAHS %

7F Bt 95%%) 2387¢] dold opm= AA FetE dolneels ST
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[0057]

[0058]
[0059]

[0060]

[0061]

[0062]

[0063]
[0064]
[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

S=50ol 10-1806485

-Pro” OEt 2.EDCI, NHS, CHQCIZ Pro”
10 Me
1. Amines 8 (0.85 equw)
CH,Cl,
2. 3, MeOH
0 1.t-BuOK or NaH 0 o
Aldehydes 9 (1 5 equiv) ipro__|
R ™ NR'R? NR'R?
2.3, MeOH HPro”
Me 11 Me 2b

g2 5=, dho]¥ ofnt ZAY UgAAE F7] 8t a fAel AFA7F 3= 1b(a-methyl B -phosphono-
N-hydroxysuccinimidyl ester)E& ettt wHSA 29 1a AT 93 WHO=Z 10( a-methyl B-
phosphono ester) . Z5-E] 1bE AT 659 o}71(8{1}, 8{3}, 8{5}, 8{6}, 8{8} H 8{10}))= 1bs} F3
HEgate] 6F9] 2b(B-EAF L ol =)E FESIIT. 7] 2bst 1759 @HEo|= 9{1-17}E x§sjstH o
HVE ¥H-§-38te] 118 538159, 7] 34 1_\:_ A9 gazRrnEady AA FA ¢lo] aqueous work-upO E
115 Felatelon, 47 AA4s &3 Alx - gtol¥ opw= FRHES 2o AS w2 789 (B)-
AudE YERNAT.

<AAld 2. o]y ojmto|E REA ] B T Fel>

d71 Al 19 wEeA 1 WA 55 Faste] shr] A 2-1 WA 2-459] SgteS {AEE 5 dlen,

1 sgrEe] Belseh 54e ges g
AN 2-1. (B)-3-(4-(t-H)¥d)-N-(2,3-T) 8| == Wz [b][1,4] 5} $41-6- ) o} A ool =

N i N/<j[zj

H

olr

a2

2
o
=

1A

hun

(E)-3-(4-(t-butyl)phenyl)-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)acrylamide;
light yellow solid;

m.p. 86-89C;

I NMR (300 MHz, CDCl3): & 1.33 (s, 9H), 4.26 (s, 4H), 6.47 (1H, d, J = 15.3 Hz), 6.83 (1H, d, J = 8.7

Hz), 6.99 (1H, br d), 7.13 (1H, s), 7.41 (2H, d, J = 8.7 Hz), 7.48 (2}, d, J=8.4 Hz), 7.72 (1H, d, J
= 15.3 Hz);

PCONMR (300 MHz, CDCly): & 31.2 (3C), 34.9, 64.3, 64.4, 109.9, 113.5, 117.2 (20), 119.9, 125.8 (20),
127.7 (20). 131.9, 141.9, 141.8, 142.0, 143.5. 153.4;

FT-IR (neat): uvm 2956, 1658, 1607, 1507, 1215 cmﬂ;

HRMS (FAB): m/z calc'd for CyiH24NOs; [M+H]+I 338.1756; found: 338.1767.
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[0071]

[0072]
[0073]
[0074]
[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]
[0091]

SS=50ol 10-1806485

A 2-2. (E)-3-(4-BERHLE)-N-(4-3| =FA|H v ") o} Hojulo| =

OH
T
A N
H

Br

(E)-3-(4-bromophenyl)-N-(4-hydroxyphenethyl )acrylamide;
yield 66%;
yellow solid;

m.p. 179-180C;

' NMR (300 MHz, CDsOD): &y 2.75 (2H, t, J = 7.3 Hz, CH,Ph), 3.46 (2H, t, J = 7.3 Hz, NHCH,), 6.57 (1H,

d, J=15.9 Hz, CH=CH), 6.71 (2H, d, J = 8.6 Hz, Ph), 7.05 (2H, d, J = 8.6Hz, Ph), 7.46 (2H, d, J =
8.4 Hz, Ph), 7.50 (IH, d, J = 16.3 Hz, CH=CH), 7.54 (2H, d, J = 8.6Hz, Ph);

13C NMR (125MHz, CDOD): &¢ 35.7, 42.5, 116.3 (2C), 122.8, 124.6, 130.4 (2C), 130.7 (2C), 131.2, 133.1

(20), 135.5, 140.2, 156.9, 168.3;

FT-IR (neat): o 3289, 2452, 1649, 1609, 816 cm

NS (FAB): m/z 346 154 (100) 136(70);

HRMS (FAB): calc'd for CiHi/BrNOy; [M+H]+5 346.0443; found: 346.0456.

AN 2-3. (B)-3-(2-ZFL2-4-HEAHL)-N-(4-3| =S A HVE ) o} Ho}rlo| =

H
F o //\\\//j:::::f/()
jons
H
MeO

(E)-3-(2-f luoro—-4-methoxyphenyl)-N-(4-hydroxyphenethyl )acrylamide;

yield 93%;

yellow solid;

1H NMR (300 MHz, CDCls): &y 2.76 (2H, t, J = 7.0 Hz, CH:Ph), 3.57 (2H, q, J = 6.6 Hz, NHCHy), 3.78 (s,

3H, OCHs3), 5.76 (br s, 1H, NH), 6.33 (1H, d, J = 15.6 Hz, CH=CH), 6.58 (1H, dd, J = 2.6, 12.6 Hz, Ph),

6.64 (I1H, dd, J = 2.6, 8.6Hz, Ph), 6.80 (2H, d, J = 8.4 Hz, Ph), 7.01 (2H, d, J = 8.4 Hz, Ph), 7.34
(1H, t, J = 8.6 Hz, Ph), 7.60 (1H, d, J = 15.8 Hz, CH=CH);

NS (FAB): m/z 316 154 (100) 136(70).
AAld 2-4. (B)-3-(2,5-H v 8od)-N-(4-3| =S A s & ) o} TP o}rto| =

OH
(o]
AN

N
H

(E)-3-(2,5-dimethylphenyl)-N-(4-hydroxyphenethyl)acrylamide;
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]
[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
[0105]
[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

SS53 10-1806485
yield 82%;
yellow solid;

' NMR (300 MHz, CDCls): &y 2.29 (3H, s, PhCH;), 2.35 (3H, s, PhCHs), 2.80 (2H, t, J = 6.9 Hz, CHPh),
3.62 (2H, td, J = 6.0, 7.2 Hz, CHNH,), 5.77 (I1H, br t, J = 5.4 Hz, NH), 6.23 (1H, d, J = 15.6 Hz,

CH=CH), 6.83 (2H, td, J = 2.1, 8.7 Hz, Ph), 7.02-7.10 (4H, m, Ph), 7.29 (1H, s, Ph), 7.89 (1H, d, J =
15.6 Hz, CH=CH);

HRMS (FAB): calc'd for CigHyoNOos [M+H]+I 296.1651; found: 296.1653.

AAld) 2-5, (E)-3-(4-F22¥d)-N-(2,3-H 3| =28 x[b][1,4]&A1-6-Y ) o} T H o}mlo] =

o

(E)-3-(4-chlorophenyl)-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)acrylamide;
yield 95%;

brown solid;

' NMR (300 MHz, CDCls): &y 4.25 (4H, s, CHy), 6.50 (1H, d, J = 15.6 Hz, CH=CH), 6.82 (1H, d, J = 8.7

Hz, Ph), 7.01 (1H, d, J = 7.5 Hz, NH), 7.33 (2H, d, J = 8.4 Hz, Ph), 7.37 (1H, s, Ph), 7.43 (2H, d, J
= 8.4 Hz, Ph), 7.67 (1H, d, J = 15.3 Hz, CH=CH);

HRMS (FAB): calc'd for CyHisCINOs; [M+H]+I 316.0740; found: 316.0727.

AAd 2-6. (E)-3-(M=[d][1,3]EE&-5-9)-N-(2,3-s| ==l Z[b][1,4]t]&A-6-Y)o}T Ho}ufo| =

S A

(E)-3-(benzold][1,3]dioxol-5-y1)-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)acrylamide;
yield 79%;

brown solid;

I NR (300 MHz, CDCl3): &y 4.20 (4H, s, CHy), 5.96 (2H, s, CHy), 6.38 (1H, d, J = 15.3 Hz, CH=CH),

6.74 (1H, d, J = 8.1 Hz, Ph), 6.78 (1M, d, J = 8.7 Hz, Ph), 6.90-6.93 (2H, m, Ph), 7.01 (1H, s, NH),
7.28 (14, s, Ph), 7.59 (1H, d, J = 15.6 Hz, CH=CH), 7.83 (1H, s, Ph);

HRMS (FAB): calc'd for CigHigNOs; [M+H]+I 326.1028; found: 326.1039.

AA e 2-7. (E)-N-(3-v| &A1 d)-3-(4-H| FA|#l ) o} T Hojute| =
O /@\
/©/\)J\ N OMe
H
MeO
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[0112]
[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]
[0120]

[0121]

[0122]

[0123]

[0124]

[0125]
[0126]
[0127]

[0128]

[0129]

[0130]

S=50ol 10-1806485

(E)-N-(3-methoxyphenyl)-3-(4-methoxyphenyl)acrylamide;
yield 75%;
yellow oil;

' NIR (300 MHz, CDCl3): &y 3.78 (3H, s, OCHs), 3.81 (3H, s, OCH;), 6.46 (1H, d, J = 15.3 Hz, CH=CH),

6.66 (10, ddd, J = 0.9, 2.4, 8.1 Hz, Ph), 6.85 (20, td, J = 2.1, 8.7 Hz, Ph), 7.21 (1H, t, J = 8.1 Hz,
Ph), 7.41 (2H, td, J = 2.7, 9.0 Hz, Ph), 7.45 (1H, s, Ph), 7.69 (1H, d, J = 15.6 Hz, CH=CH), 7.84 (1H,
br s, NH);

HRMS (FAB): calc'd for Ci7HigNOs; [M+H]+I 284.1287; found: 284.1292.

AAe) 2-8, (E)-3-(2,3-HHEA Hd)-N-H | Do}z Holulo]| =

OMe o) /\Q
“neC)\\[:f::]//§§§>/JL\N
H

(E)-3-(2,3-dimethoxyphenyl)-N-phenethylacrylamide;

yield 99%;

white solid;

1H NMR (400 MHz, CDCl3): &y 2.87 (2H, t, J = 6.9 Hz, CH,Ph), 3.63 (2H, dt, J = 6.3, 6.8 Hz, CHyNH,),

3.81 (3H, s, OCHy), 3.85 (3H, s, OCH;), 5.67 (1H, br s, NH), 6.39 (1H, d, J = 15.9 Hz, CH=CH), 6.88

(1H, dd, J = 1.2, 8.0 Hz, Ph), 7.00 (1H, t, J = 7.9 Hz, Ph), 7.20-7.24 (3H, m, Ph), 7.28-7.32 (2H, m,
Ph), 7.83 (1H, d, J = 15.8 Hz, CH=CH);

HRMS (FAB): calc'd for CigHzoNOs; [M+H]+I 312.1600; found: 312.1591.
AA ) 2-9. (E)-3-(4-BE2RHY)-N-sdolmo}nfo]=
O /\Q
X N
H

Br
(E)-3-(4-bromophenyl )-N-phenethylacrylamide;
yield 99%;

white solid;

I NIR (300 MHz, CDCls): &y 2.87 (2H, t, J = 6.8 Hz, CH,Ph), 3.63 (2H, dt, J = 6.0, 6.8 Hz, CH:NH.),

5.70 (1H, br s, NH), 6.29 (1H, d, J = 15.6 Hz, CH=CH), 7.17-7.27 (3H, m, Ph), 7.32-7.41 (4H, m, Ph),
7.44-7.47 (21, m, Ph), 7.53 (1H, d, J = 15.6 Hz, CH=CH);

HRMS (FAB): calc'd for CyHiBrNO; [M+H]+I 330.0494; found: 330.0493.
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[0131]

[0132]
[0133]
[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
[0140]
[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
[0147]

[0148]

[0149]

[0150]

[0151]

S=50ol 10-1806485

AAld 2-10. (E)-3-(4-v|SA|-2-v|dHd)-N-Feoladolvlo] =
i
A N
H
MeO
(E)-3-(4-methoxy—-2-methylphenyl)-N-phenethylacrylamide;
yield 100%;

white solid;

' NMR (300 MHz, CDCls): &y 2.40 (3H, s, CHy), 2.89 (2H, t, J = 6.6 Hz, CH,Ph), 3.65 (2H, dt, J = 6.3,
6.6 Hz, CHNH.), 3.79 (3H, s, OCH;), 5.85 (I1H, br s, NH), 6.17 (1H, d, J = 15.3 Hz, CH=CH), 6.67-6.70
(2H, m, Ph), 7.21-7.32 (5H, m, Ph), 7.43 (1H, d, J = 8.1 Hz, Ph), 7.85 (1H, d, J = 15.0 Hz, CH=CH);

HRMS (FAB): calc'd for Cigll2oNOs; [M+H]+5 296.1651; found: 296.1655.
AAd 2-11. (E)-N-HE-3-(p-EZ)o}aHo}rlo]| =
2 O
~ N
H
(E)-N-phenethyl-3-(p-tolyl)acrylamide;

yvield 100%;

white solid;

' NIR (400 MHz, CDCls): &y 2.34 (3H, s, CHy), 2.87 (2H, t, J = 6.9 Hz, CH,Ph), 3.65 (2H, q, J = 6.6
Hz, CHNH,), 5.52 (1H, br s, NH), 6.24 (1H, d, J = 15.5 Hz, CH=CH), 6.98-7.23 (5H, m, Ph), 7.29-7.37
(4H, m, Ph), 7.57 (1H, d, J = 15.6 Hz, CH=CH);

HRMS (FAB): calc'd for CysHyoNO: [MHH]': 266.1545; found: 266.1550.
Ao 2-12. (E)-3-#Hd-1-(¥Hgd-1-¢g) T2 x-2-¢-1-2

o

e

(E)-3-phenyl-1-(piperidin-1-yl)prop-2-en-1-one;
yield 100%;

white solid;

I NIR (300 MHz, CDCl3): &y 1.58-1.70 (6H, m, CH.), 3.56-3.65 (4H, m, CH,), 6.88 (1H, d, J = 15.6 Hz,
CH=CH), 7.28-7.37 (3H, m, Ph), 7.46-7.51 (2H, m, Ph), 7.63 (1H, d, J = 15.4 Hz, CH=CH);

HRMS (FAB): calc'd for CiHigNO; [M+H]+Z 216.1388; found: 216.1382.
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[0152]

[0153]
[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
[0161]
[0162]

[0163]

[0164]

[0165]

[0166]

[0167]
[0168]
[0169]

[0170]

[0171]

SS=50dl 10-1806485

AAd 2-13. (E)-3-(F&-2-9)-1-(F o gd-1-g) T2 2-2-<0-1-2

(E)-3-(furan—2-yl)-1-(piperidin-1-yl)prop-2-en-1-one;
yield 86%;

yvellow solid;

I NMR (300 MHz, CDCl3): &y 1.59-1.69 (6H, m, CH.), 3.57-3.65 (4H, m, CH.), 6.43 (1H, dd, J = 1.8, 3.3

Hz, furan), 6.52 (1H, d, J = 3.6 Hz, furan), 6.81 (1H, d, J = 15.3 Hz, CH=CH), 7.42 (1H, d, J = 1.8
Hz, furan), 7.44 (1H, d, J = 15.0 Hz, CH=CH);

HRMS (FAB): calc'd for CisHigNOo; [M+H]+I 206.1181; found: 206.1180.

AN 2-14. (B)-3-(F-2-2)-N-(2-18HB) ok A olwtol =

~
\_o
(E)-3-(furan—2-y1)-N-(2-methylbutyl)acrylamide;
yield 89%;
yvellow solid;
HOMR (300 MHz, CDCly): 6y 0.88 (3H, s, CHy), 0.90 (3H, s, CH), 1.07-1.19 (IH, m, CH), 1.22-1.45

(1H, m, CHy), 1.47-1.63 (1H, m, CH), 3.11-3.20 (1H, m. CHy), 3.25-3.33 (1H, m, CH»), 5.78 (1H, br s,

NH), 6.30 (1H, d, J = 15.4 Hz, CH=CH), 6.41 (1H, dd, J = 1.8, 3.3 Hz, furan), 6.49 (1H, d, J = 3.3 Hz,
furan), 7.37 (1H, d, J = 15.2 Hz, CH=CH), 7.39 (1H, d, J = 1.3 Hz, furan);

HRMS (FAB): calc'd for CisHigNOo; [M+H]+I 208.1338; found: 208.1341.

AAld 2-15. (E)-3-(3,4-H S A8 d)-N-(4-H| EA| F U 2 ) o} A H o}mfo] =

OMe
(0]
MeO NN /\Q/

N

H
MeO
(E)-3-(3,4~dimethoxyphenyl )-N-(4-methoxyphenethyl)acrylamide;
yield 52%;

white solid;

' NR (300 MHz, CDCly): &y 2.81 (2H, t, J = 6.8 Hz, CH,Ph), 3.61 (2H, td, J = 6.2, 6.6 Hz, NHCH,),
3.78 (8H, s, OCH;), 3.88 (6H, s, OCH;), 5.53 (1H, br s, NH), 6.17 (1H, d, J = 15.6 Hz, CH=CH), 6.81-

6.86 (3H, m, Ph), 6.98 (1H, d, J = 1.8 Hz, Ph), 7.05 (1H, dd, J = 1.8, 8.3 Hz, Ph), 7.13 (2H, d, J =
8.2 Hz, Ph), 7.54 (IH, d, J = 15.6 Hz, CH=CH);
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[0172]

[0173]

[0174]
[0175]
[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]
[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
[0189]
[0190]

[0191]

[0192]

SS=50ol 10-1806485

HRMS (FAB): calc'd for CyoHouNOy; [M+H]+I 342.1705; found: 342.1703.
AAd 2-16. (E)-N-(4-HISA U E)-3-(p-EH)o}THo}rlo]=
OMe
O /\/©/
X N
H
(E)-N-(4-methoxyphenethyl)-3-(p-tolyl)acrylamide;

yield 58%;

white solid;

I NMR (300 MHz, CDCl3): &y 2.34 (8H, s, CHy), 2.81 (2H, t, J = 6.8 Hz, CH.Ph), 3.60 (2H, td, J = 6.2,
6.8 Hz, NHCH.), 3.78 (3H, s, OCH;), 5.64 (1H, br s, NH), 6.26 (1H, d, J = 15.5 Hz, CH=CH), 6.84 (2H,

td, J=1.7, 8.2 Hz, Ph), 7.12 (2H, d, J = 8.4 Hz, Ph), 7.14 (2}, d, J = 7.7 Hz, Ph), 7.36 (2H, d, J =
8.1 Hz, Ph), 7.57 (1M, d, J = 15.6 Hz, CH=CH);

HRMS (FAB): calc'd for CigHyoNOs; [M+H]+I 296.1651; found: 296.1653.

AAd 2-17. (E)-3-(4-B2R3)Y)-N-(3,4-t | EA H & )o}m Ho}ulo| =

J@MN o

H

Br

(E)-3-(4-bromophenyl )-N-(3,4-dimethoxyphenethyl)acrylamide;

yvield 100%;

white solid;

I NMR (300 MHz, CDCl3): &y 2.80 (2H, t, J = 7.0 Hz, CH,Ph), 3.6 (2H, td, J =6.2, 6.8 Hz, NHCH,), 3.83
(6H, s, OCH;), 5.75 (1H, br s, NH), 6.29 (1H, d, J = 15.5 Hz, CH=CH), 6.72 (1H, d, J = 7.5 Hz, Ph),

6.74 (1H, s, Ph), 6.79 (1H, d, J = 7.9 Hz, Ph), 7.30 (2H, d, J = 8.6 Hz, Ph), 7.44 (2H, d, J = 8.6 Hz,
Ph), 7.52 (1H, d, J = 15.6 Hz, CH=CH);

HRMS (FAB): calc'd for CiglzBrNOs; [M+H]+I 390.0705; found: 390.0716.

AAle 2-18. (E)-N-(3,4-HHISAFUE)-3-(2-EF L 2-4-"SA|sld) ol T Holrlo| =

OMe
@MN OMe
H
MeO

(E)-N-(3,4-dimethoxyphenethyl)-3-(2-f luoro—-4-methoxyphenyl)acrylamide;
yield 93%;

white solid;

I NMR (300 MHz, CDCl3): &y 2.81 (2H, t, J = 6.8 Hz, CH,Ph), 3.6 (2H, td, J=6.1, 6.8 Hz, NHCH.), 3.79

_18_



[0193]

[0194]

[0195]
[0196]
[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]
[0207]
[0208]

[0209]

[0210]

[0211]

S=50ol 10-1806485

(3H, s, OCHy), 3.84 (6H, s, OCH;), 5.67 (1H, br s, NH), 6.32 (1H, d, J = 15.8 Hz, CH=CH), 6.59 (1H, dd,

J=12.6, 12.6 Hz, Ph), 6.65 (1H, dd, J = 2.4, 8.5 Hz, Ph), 6.75-6.81 (3H, m, Ph), 7.35 (IH, t, J =
8.6 Hz, Ph), 7.60 (1H, d, J = 15.8 Hz, CH=CH);

HRMS (FAB): calc'd for CyoHysFNO,; [M+H]+I 360.1611; found: 360.1621.

AA 9 2-19. (BE)-N-#lAE7}-2-dolwtol =

o

/V\/\/\)LN

(E)-N-benzyldeca—-2-enamide;
yield 95%;
white solid;

m.p. 68-70 C;

I NR (300 MHz, CDCl3): &y 0.85 (3H, t, J = 6.7Hz, CH3), 1.15-1.33 (8H, m, CH,), 1.35-1.44 (2H, m,
CHy), 2.15 (2H, td, J=17.2, 7.3 Hz, CHy), 4.49 (2H, d, J = 5.7 Hz, CH2Ph), 5.65 (1H, br s, NH), 5.75
(1H, td, J = 1.5, 15.2Hz, CH=CH), 6.87 (1H, td, J = 7.0, 15.2 Hz, CH=CH), 7.25-7.35 (5H, m, Ph);

PCOMR (75 MHz, CDCls): &c = 14.1, 22.6, 28.2, 29.0, 29.1, 31.7, 32.0, 43.5, 123.2, 127.4, 127.8

(2C), 128.6 (2C), 138.3, 145.3, 165.9;
FT-IR (neat): vy 3291, 2921, 1669, 1622, 1552 cn
MS (FAB): m/z 260 (100);

HRMS (FAB): calc'd for C17H26NO; [M+H]+I 260.1970; found: 260.2019.

AA e 2-20. (E)-N-#|v| € d7-2-<lo}rlol =

//“\\//\\v/”\\//&§§/j1\u//\\//I:::]

(E)-N-phenethyldeca—2-enamide;

yield 97%;

yellow solid;

1H NMR (300 MHz, CDCly): &y 0.85 (3H, t, J = 7.0 Hz, CHy), 1.24 (8H, s, CHy), 1.35-1.42 (2H, m, CHp)
2.12 (2H, dq, J = 1.3, 7.0 Hz, CHy), 2.82 (2H, t, J = 7.0 Hz, CHPh), 3.56 (2H, dt, J = 6.1, 7.0 Hz,
NHCH;), 5.46 (1H, br s, NH), 5.66 (1H, td, J = 1.5, 15.4 Hz, CH=CH), 6.80 (1H, td, J = 6.8, 15.4 Hz,
CH=CH), 7.14-7.32 (5H, m, Ph);

HRMS (FAB): calc'd for CigHygNOs [M+H]+I 274.2171; found: 274.2167.
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[0212]

[0213]
[0214]
[0215]

[0216]

[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]
[0227]

[0228]

[0229]

[0230]

[0231]

SS=50ol 10-1806485

AAld 2-21. (B)-N-(4-HIF5A A E) b 7}-2-dolvto| =

OMe
O ﬂ
/\/\/\/\)]\N
H
(E)-N-(4-methoxyphenethyl )deca-2-enamide;

vield 96%;

yellow solid;

MR (300 MHz, CDCl3): &y 0.85 (3H, t, J = 7.0 Hz, CHy), 1.23 (8H, s, CHy), 1.34-1.41 (2H, m, CHy)
2.12 (2H, dq, J = 1.3, 7.0 Hz, CHy), 2.75 (2H, t, J = 7.0 Hz, CHPh), 3.51 (2H, dt, J = 6.1, 7.0 Hz,
NHCH,), 3.77 (3H, s, OCHy), 5.47 (1H, br s, NH), 5.66 (1H, td, J = 1.5, 15.2 Hz, CH=CH), 6.81 (2H, d, J
= 9.2 Hz, Ph), 7.09 (2H, d, J = 8.4 Hz, Ph).
A 2-22. (E)-N-(2-HE/E)E7-2-dojute| =

0
/\/\/\/\)L”Y\
(E)-N-(2-methylbutyl)deca-2-enamide;
yield 98%;
yvellow solid;
1H NMR (300 MHz, CDCl3): &y 0.83-0.90 (9H, m, CH;), 1.20-1.31 (10H, m, CH,), 1.29-1.45 (2H, m, CH.),
1.49-1.60 (1H, m, CH), 2.14 (2H, dq, J = 1.5, 7.0 Hz, CHy), 3.10-3.28 (2H, m, CHy), 5.45 (1H, br s,
NH), 5.73 (1H, td, J = 1.5, 15.2 Hz, CH=CH), 6.80 (1H, td, J = 7.0, 15.2 Hz, CH=CH);

HRMS (FAB): calc'd for CislyNO; [M+H]+I 240.2327; found: 240.2333.

AAle] 2-23. (E)-N-(8,4-T W1 SA | &) s 7}-2-<lo}rfol =

OMe
i /A\\//J::::I:
/\/\/\/\)J\N OMe
H
(E)-N-(3,4~dimethoxyphenethyl )deca—2-enamide;

yield 98%;

yvellow solid;

1H NMR (300 MHz, CDCl3): &y 0.85 (3H, t, J = 7.0 Hz, CH), 1.21-1.31 (8H, m, CHy), 1.37-1.42 (2H, m,
CHy), 2.12 (2H, dq, J = 1.5, 7.0 Hz, CHy), 2.77 (2H, t, J = 6.8 Hz, CH,Ph), 3.53 (2H, dt, J = 6.0, 6.8
Hz, NHCH,), 3.84 (s, 6H), 5.43 (1H, br s, NH), 5.66 (1H, td, J = 1.5, 15.4 Hz, CH=CH), 6.67-6.85 (4H,
m, Ph);

MS (FAB): m/z 334 164 (100) 136(70).
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[0232]

[0233]
[0234]
[0235]

[0236]

[0237]

[0238]

[0239]

[0240]
[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]
[0248]
[0249]

[0250]

[0251]

[0252]

SS=50ol 10-1806485

AAd 2-24. (B)-3-(A=[d][1,3]H5E-5-4)-N-(4-m A F D) o} H o} wfo| =

OMe
i /”\\//l::::I/
fo) X
{ N

(o)
(E)-3-(benzold][1,3]dioxol-5-y1)-N-(4-methoxyphenethyl)acrylamide;
yield 75%;
yellow solid;
1H NMR (300 MHz, CDCly): &y 2.80 (2H, t, J = 6.8 Hz, CH.Ph), 3.89 (2H, td, J = 6.0, 6.8 Hz, NHCH.),

3.77 (3H, s, OCH3), 5.60 (1H, br s, NH), 5.96 (2H, s, CH,), 6.12 (1H, d, J = 15.4 Hz, CH=CH), 6.76 (1H,

dd, J=1.3, 7.2 Hz, Ph), 6.84 (2H, td, J= 2.0, 8.6 Hz, Ph), 6.94 (2H, dd, J = 1.8, 7.9 Hz, Ph), 7.11
(2H, td, J=1.8, 8.4 Hz, Ph), 7.50 (1H, d, J = 15.6 Hz, CH=CH);

MS (FAB): m/z 326 164 (100) 136(70).
AAd 2-25. (E)-3-(WZ[d][1,3]5=<&-5-Y)-N-(2-vdHE)olaHolmjol =
(o]
< N
(o]

(E)-3-(benzol[d][1,3]dioxol-5-y1)-N-(2-methylbutyl)acrylamide;
yield 99%;

yvellow solid;

I NIR (300 MHz, CDCl3): &y 0.92 (3H, s, CHy), 0.94 (3H, s, CHy), 1.16-1.23 (2H, m, CH.CH3;), 1.39-1.62
(1H, m, CHCH.), 3.15-3.37 (2H, m. CHy;), 5.64 (I1H, br s, NH), 5.98 (2H, s, CHy), 6.22 (1H, d, J = 15.6

Hz, CH=CH), 6.79 (1H, d, J = 7.8 Hz, Ph), 6.98 (2H, dd, J = 1.2, 9.6 Hz, Ph), 7.53 (1H, d, J = 15.6
Hz, CH=CH);

HRMS (FAB): calc'd for CislyNOs; [M+H]+I 262.1443; found: 262.1451.

AAld 2-26. N-# Al F2tolnfol =

0/\©
N N

H
N-phenethylcinnamamide;

yield 93%;

yvellow solid;

I NR (300 MHz, CDCly): &y 2.89 (2H, t, J = 6.9 Hz, CH,Ph), 3.66 (2H, td, J = 6.0, 6.7 Hz, NHCH.),

5.79 (1H, br s, NH), 6.34 (1H, d, J = 15.6 Hz, CH=CH), 7.21-7.49 (10H, m, Ph), 7.62 (1H, d, J = 15.6
Hz, CH=CH);

HRMS (FAB): calc'd for CiHigNO; [M+H]+I 252.1388; found: 252.1390.
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[0253]

[0254]
[0255]
[0256]

[0257]

[0258]

[0259]

[0260]
[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]
[0268]
[0269]

[0270]

[0271]

[0272]
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AAd) 2-27, (E)-3-(3-3|=F A8 d)-N-(4-HIFA| Hv| &) o} D o}mfo] =
o OMe
HO s N
H

(E)-3-(3-hydroxypheny! )-N-(4-methoxyphenethyl )acrylamide;
yield 76%;

yvellow solid;

I NR (300 MHz, CDCly): &y 2.81 (2H, t, J = 6.8 Hz, CH,Ph), 3.60 (2H, td, J = 6.2, 6.8 Hz, NHCH.),
3.77 (3H, s, OCHy), 5.68 (1H, br s, NH), 6.26 (1H, d, J = 15.4 Hz, CH=CH), 6.84 (3H, d, J = 8.6 Hz,

Ph), 7.02 (2H, d, J = 7.9 Hz, Ph), 7.12 (2H, d, J = 8.6 Hz, Ph), 7.20 (1H, t, J = 8.0 Hz, Ph), 7.58
(1H, d, J = 15.4 Hz, CH=CH).

A Ao 2-28. (2E,4E)-N-(p-E2)d|7}-2,4-Hdo}vlo] =

/\/\/\/\)LN/O/

H
(2E,4E)-N-(p-tolyl)deca-2,4-dienamide;
yield 88%;

yvellow solid;

'H ONMR (300 MHz, CDCls): &y 0.87 (3H, t, J = 6.8 Hz, CHy), 1.20-1.43 (6H, m, CH), 2.14 (2H, q, J = 6.8
Hz, CHy), 2.29 (3H, s, CHy), 5.88 (1H, d, J = 14.8 Hz, CH=CH), 6.03-6.19 (2H, m, CH=CH), 7.08-7.14 (3H,
m, Ph), 7.28-7.45 (2H, m, Ph);
MS (FAB): m/z 258 154 (100) 107(70).
AAle] 2-29. (2E,4E)-N-(4-wEA¥12) 6] 7}-2,4-t] dlofwto| =

o]

//A\\//A\\//Qié//q§;/Jl\N//\\I::::l\
H
oM

e
(2E,4E)-N-(4-methoxybenzyl )deca-2,4~-dienamide;

yield 94%;

yellow solid;

1H NMR (300 MHz, CDClz): &y 0.86 (3H, t, J = 6.6 Hz, CHy), 1.20-1.44 (6H, m, CHy), 2.11 (2H, td, J =

6.0, 6.8 Hz, CH)), 3.76 (3H, s, OCH;), 4.41 (2H, d, J = 5.7 Hz, CH=CH), 5.72 (I1H, d, J = 15.0 Hz,

CH=CH), 5.77 (1H, br t, NH), 5.99-6.14 (1H, m, CH=CH), 6.83 (2H, td, J = 2.0, 8.6 Hz, Ph), 7.16-7.23
(2H, m, Ph);

HRMS (FAB): calc'd for CighyeNOos [M+H]+I 288.1964; found: 288.1973.
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[0273]

[0274]
[0275]
[0276]

[0277]

[0278]

[0279]

[0280]

[0281]
[0282]
[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]
[0290]

[0291]

[0292]

[0293]
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A A4 2-30. (2E,4E)-N-o]AHEH7}-2,4-t] dolujo]=

/ka/w/

(2E,4E)-N-isobutyldeca-2,4-dienamide;

yield 99%;

yvellow solid;

1H NMR (300 MHz, CDClz): &y 0.87 (3H, t, J = 6.6 Hz, CHy), 0.91 (8H, d, J = 6.6 Hz, CH3), 0.92 (3H, s,
CHs), 1.25-1.45 (6H, m, CHy), 1.74-1.83 (1H, m, CH), 2.13 (2H, td, J = 6.3, 7.2 Hz, CHy), 3.15 (2H, t,

J =6.6 Hz, CH,), 5.64 (1H, br s, NH), 5.76 (1H, d, J = 15.0 Hz, CH=CH), 5.99-6.16 (2H, m, CH=CH),
7.18 (1H, dd, J = 6.6, 15.0 Hz, CH=CH);

HRMS (FAB): calc'd for CiHyNO; [M+H]+Z 224.2014; found: 224.2016.

AA o 2-31. (2E,4E)-N-(4-WEA AW E) H7}-2,4-t] do}ufo| =

OMe
O /\/@
//A\\//’\\v//g§§//x§§>/lL~N
H
(2E,4E)-N-(4-methoxyphenethyl )deca-2,4-dienamide;

yield 98%;
yellow solid;
1H NMR (300 MHz, CDCls3): &y 0.83 (3H, t, J = 6.9 Hz, CH;), 1.21-1.45 (6H, m, CH,), 2.04-2.22 (2H, m,

CHy), 2.78 (2H, t, J = 6.9 Hz, CHy;), 3.55 (2H, td, J = 6.6, 6.9 Hz, CH,), 3.78 (3H, s, OCH;), 5.56 (1H,

br s, NH), 5.68 (1H, d, J = 15.0 Hz, CH=CH), 6.05-6.15 (2H, m, CH=CH), 6.82-6.85 (2H, m, Ph), 7.08-
7.26 (3H, m, Ph);

HRMS (FAB): calc'd for CigHygNOs; [M+H]+I 302.2120; found: 302.2127.

A Ao 2-32. (2E,4E)-N-(2-WedHE)d7}-2,4-t] dlo}rlo| =

o

,//“\\,//\\\//”§§§//”§<;//ﬂ\\N//A\\(//\\\

H

(2E,4E)-N-(2-methylbutyl)deca-2,4-dienamide;
yield 98%;

yellow solid;

' NMR (300 MHz, CDCl3): &y 0.86-0.92 (6H, m, CH;), 1.08-1.48 (6H, m, CH.), 1.52-1.60 (1H, m, CH), 2.14
(2H, q, J = 6.6 Hz, CHy), 3.10-3.32 (2H, m, CHy), 5.49 (I1H, br s, NH), 5.75 (1H, d, J = 15.0 Hz,
CH=CH), 6.01-6.17 (2H, m, CH=CH), 7.19 (1H, dd, J = 15.0 Hz, CH=CH);

HRMS (FAB): calc'd for CisHygNOs [M+H]+I 238.2171; found: 238.2175.
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[0294]

[0295]
[0296]
[0297]

[0298]

[0299]

[0300]

[0301]

[0302]
[0303]
[0304]

[0305]

[0306]

[0307]

[0308]

[0309]
[0310]

[0311]

[0312]

[0313]
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Ao 2-33. (2E,4E)-N-(3,4-HHIFAIHE) 6| 7}-2,4-H do}rto] =

o /A\\//J[::::I:()hﬂe
/\/\/\/\)J\N OMe

H

(2E,4E)-N-(3,4-dimethoxyphenethyl)deca-2,4-dienamide;
yield 91%;
vellow solid;

I NIR (300 MHz, CDCl3): &y 0.87 (8H, t, J =6.9 Hz, CHy), 1.24-1.45 (6H, m, CHy), 2.13 (2H, td, J =
5.4, 7.2 Hz, CHy), 2.79 (2H, t, J=6.9 Hz, CH,Ph), 3.56 (2H, td, J = 6.0, 6.6 Hz, NHCH.), 3.85 (6H, s,
OCHs), 5.57 (1H, br s, NH), 5.68 (1H, d, J = 15.0 Hz, CH=CH), 6.00-6.15 (2H, m, CH=CH), 6.71-6.82 (3H,
m, Ph), 7.18 (1H, dd, J = 1.8, 15.0 Hz, CH=CH);

HRMS (FAB) > calc'd for CgngoNOg ) [M"’H]+ 1 332.2226; found: 332.2223.

A A& 2-34. (2E,4E)-1-(F#HEH-1-Y) g7-2,4-t] A-1-2
///\\\//”\\v//*it;//*ity/lL\ht::::]

(2E,4E)-1-(piperidin-1-y1)deca-2,4-dien-1-one;
yield 78%;

yvellow solid;

I NIR (300 MHz, CDCl3): &y 0.88 (3H, t, J = 6.9 Hz, CHy), 1.24-1.46 (6H, m, CHy), 1.52-1.68 (6H, m,
CHy), 2.14 (2H, q, J = 7.2 Hz, CHy), 3.48-3.61 (4H, m, CH,), 5.99-6.09 (1H, m, CH=CH), 6.17 (1H, ddd, J

= 0.6, 10.5, 15.0 Hz, CH=CH), 6.25 (1H, d, J = 14.7 Hz, CH=CH), 7.21 (1H, dd, J = 10.5, 14.7 Hz,
CH=CH);

HRMS (FAB): calc'd for CisHyNO; [M+H]+I 236.2014; found: 236.2015.
AAld 2-35. N-(4-3| =EA ) Al FAtolrlo| =
OH
el
= N
H
N-(4-hydroxyphenethy! )cinnamamide;

vield 57%;

yellow solid;

' NMR (300 MHz, CDsOD): &y 2.75 (2H, t, J = 7.2 Hz, CH,Ph), 3.47 (2H, t, J = 6.9 Hz, NHCH,), 6.57 (1H,

d, J=15.6 Hz, CH=CH), 6.71 (2H, td, J = 2.1, 8.4 Hz, Ph), 7.05 (2H, td, J = 2.1, 8.7 Hz, Ph), 7.34-
7.39 (8H, m, Ph), 7.51 (1H, d, J = 15.9 Hz, CH=CH), 7.52-7.55 (2H, m, Ph);
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[0314]

[0315]

[0316]
[0317]
[0318]
[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]
[0327]
[0328]

[0329]

[0330]

[0331]

[0332]

[0333]
[0334]

SS=50ol 10-1806485

HRMS (FAB): calc'd for CiHigNOo; [M+H]+I 268.1338; found: 268.1342.

AA e 2-36. (E)-3-(3,4-TH|EA #HY)-N-(4-3| =Z A F| &) o} T Ho}mfo| =

OH
o
MeO \ /\/©/
N

H

MeO

(E)-3-(3,4~dimethoxyphenyl )-N-(4-hydroxyphenethyl)acrylamide;
yield 60%;
white solid;

m.p. 161-162C;

' NIR (600 MHz, CDCls): &y 2.79 (2H, t, J=6.9 Hz, CH,), 3.60 (2H, g, J = 6.6 Hz, CH,), 3.87 (3H, s,
OCHs;), 3.88 (38H, s, OCHy;), 5.55 (1H, br s, OH), 5.57 (I1H, br s, NH), 6.17 (I1H, d, J = 15.5 Hz, CH),

6.79 (2H, td, J= 2.5, 9.0 Hz, Ph), 6.82 (1H, d, J = 8.2 Hz, Ph), 6.98 (1H, d, J = 1.8 Hz, Ph), 7.03-
7.06 (3H, m, Ph), 7.54 (1H, d, J = 15.6 Hz, CH);

13C NMR (150MHz, CDClz): &¢ 34.8, 40.9, 55.9, 56.0, 109.7, 111.1, 115.6 (2C), 118.3, 122.0, 127.7,
129.9(2C), 130.6, 141.1, 149.1, 150.6, 154.6, 166.3;

FT-IR (neat): w3271, 3015, 1654, 1595, 1260 and 1140 e

HRMS (FAB): calc'd for CigllooNOy; [M+H]+Z 328.1549; found: 328.1557.
AAle 2-37. (B)-3-(F&-2-4)-N-(4-3=F A HUE)ola Holvlo]=
OH
el
SN N
\_0 H
(E)-3-(furan—2-yl)-N-(4-hydroxyphenethyl )acrylamide;

yield 62%;

white solid;

I NR (300 MHz, CDCly): &y 2.80 (2H, t, J = 6.9 Hz, CH,Ph), 3.60 (2H, td, J = 6.0, 7.2 Hz, NHCH,),

5.56 (1H, br s, NH), 6.21 (1H, d, J = 15.3 Hz, CH=CH), 6.44 (1H, dd, J = 1.8, 3.3 Hz, furan), 6.54
(11, d, J = 3.3 Hz, furan), 6.80 (2H, td, J = 2.1, 8.4 Hz, Ph), 7.07 (2H, d, J = 8.4 Hz, Ph), 7.37-
7.42 (2H, m, furan);

HRMS (FAB): calc'd for CisHigNOs; [M+H]+I 258.1130; found: 258.1136.

AAld 2-38. (BE)-N-(4-HEA H | E)-3-HE & E-2-¢llo}rfo] =

OMe
0 /\Q
AW\N
H

(E)-N-(4-methoxyphenethyl )-3-methyloct-2-enamide;
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[0335]

[0336]

[0337]

[0338]

[0339]

[0340]
[0341]
[0342]

[0343]

[0344]

[0345]

[0346]

[0347]
[0348]
[0349]

[0350]

[0351]

[0352]

[0353]

[0354]
[0355]

[0356]

SS53 10-1806485
yield 76%;
yellow oil;

' NR (300 MHz, CDCls): &y 0.87 (3H, t, J =6.9 Hz, CHy), 1.23-1.34 (4H, m, CHy), 1.39-1.44 (2H, m,
CHy), 2.04 (2H, t, J = 6.6 Hz, CHy), 2.11 (3H, d, J = 1.2 Hz, CHy), 2.76 (2H, t, J = 6.9 Hz, CH.Ph),
3.49 (2H, td, J = 6.6 Hz, NHCH,), 3.78 (3H, s, OCHy), 5.45 (I1H, d, J = 1.2 Hz, CH=CH), 6.84 (2H, td, J
= 2.1, 8.4 Hz, Ph), 7.11 (2H, td, J= 1.8, 8.7 Hz, Ph);

HRMS (FAB): calc'd for CigHsgNOos [M+H]+I 290.2120; found: 290.2125.

A Ao 2-39. (E)-N-(2,3-03| =2l %[b][1,4]HF4-6-Y)-3-(3-3| =FA|Hd)ola olvlo| =

HOQA\%QZJ

(E)-N-(2,3-dihydrobenzo[b][1,4]dioxin—-6-y1)-3-(3-hydroxyphenyl)acrylamide;
yield 58%;

white solid;

' NR (300 MHz, CD,OD): &y 4.17-4.23 (4H, m, CHy), 6.67 (1H, d, J = 15.6 Hz, CH=CH), 6.75-6.82 (2H,

m, Ph), 6.98-7.05 (8H, m, Ph), 7.20 (I1H, t, J = 8.1 Hz, Ph), 7.29 (1H, d, J = 2.4 Hz, Ph), 7.53 (1H,
d, J=15.6 Hz, CH=CH);

HRMS (FAB): calc'd for CiHiNOyss [M+H]+I 298.1079; found: 298.1090.

Ao 2-40. (E)-N-(2,3-t]3|=2dZ[b][1,4]9%41-6-Y) d|7}-2-do}rlo| =

o
e
/,/“\\¢,/“\\“,f“\\///éﬁbz/fu\\ﬁ &
(E)-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)deca—2-enamide;

vield 89%;

yellow oil;

' NR (300 MHz, CDCls): &y 0.88 (3H, t, J = 6.9 Hz, CHy), 1.27-1.29 (8H, m, CH,), 1.43-1.45 (2H, m,
CHy), 2.20 (2H, td, J = 6.6, 7.5 Hz, CHy), 4.23 (4H, s, CHy), 5.88 (1H, d, J = 15.3 Hz, CH=CH), 6.78
(1H, d, J = 8.4 Hz, Ph), 6.90-6.99 (2H, m, Ph), 7.21 (2H, br s, CH=CH);

HRMS (FAB): calc'd for CigHyeNOs; [M+H]+I 304.1913; found: 304.1907.

A X&) 2-41. (2E,4E)-N-(2,3-t3|=2dZ[b][1,4] 5] =A1-6-Y) H|F7}-2,4-t] dlo}mfo] =

//“\V/”\\//Qiy/‘§§/:ﬁ\H/Ji:::l:::]

(2E,4E)-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)deca-2,4-dienamide;

vield 90%;
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[0357]

[0358]

[0359]

[0360]

[0361]
[0362]
[0363]

[0364]

[0365]

[0366]

[0367]

[0368]
[0369]
[0370]

[0371]

[0372]

[0373]

[0374]

[0375]
[0376]
[0377]

[0378]

SS53 10-1806485
yellow oil;

' NR (300 MHz, CDCls): &y 0.89 (3H, t, J = 6.9 Hz, CHy), 1.23-1.47 (6H, m, CHy), 2.12-2.19 (2H, m,
CHy), 4.23 (4H, s, CHy), 5.86 (1H, d, J = 15.0 Hz, CH=CH), 6.05-6.21 (2H, m, CH=CH), 6.79 (1H, d, J =
8.4 Hz, Ph), 6.95 (1H, d, J = 8.1 Hz, Ph), 7.21 (1H, br s, NH), 7.25-7.33 (2H, m, Ph);

HRMS (FAB): calc'd for CigHyuNOs; [M+H]+I 302.1756; found: 302.1766.

AAd) 2-42, (2E,4E)-1-(FEgd-1-Y) d7}-2,4-t] l-1-&
/\WJ\NQ

(2E,4E)-1-(pyrrolidin-1-yl)deca-2,4-dien-1-one;
yield 98%;

yellow oil;

I NIR (300 MHz, CDCl3): &y 0.88 (3H, t, J = 6.6 Hz, CHy), 1.25-1.46 (6H, m, CHy), 1.81-2.00 (4H, m,
CHy), 2.14 (2H, g, J =6.9 Hz, CH,), 3.52 (4H, q, J = 6.9 Hz, CHy), 6.05-6.22 (3H, m, CH=CH), 7.22-7.31
(1H, m, CH=CH);

HRMS (FAB): calc'd for CiHauNO; [M+H]+I 222.1858; found: 222.1865.

AA o 2-43. N-(2,3-H3|=2ulZ([b][1,4] ] &Al-6-Q ) Al FAlo}nfo] =

A

N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)cinnamamide;
yield 100%;

white solid;

' NMR (300 MHz, CDCls): &y 4.23 (4H, s, CHy), 6.54 (1H, d, J = 15.6 Hz, CH=CH), 6.81 (1H, d, J = 9.0

Hz, Ph), 7.02 (1H, d, J = 7.8 Hz, Ph), 7.28 (1H, s, Ph), 7.34-7.37 (38H, m, Ph), 7.40-7.50 (2H, m, Ph),
7.55 (1M, br s, NH), 7.72 (1H, d, J = 15.6 Hz, CH=CH);

HRMS (FAB): calc'd for Ci7HiNOs; [M+H]+I 282.1130; found: 282.1138.

AAle] 2-44. (E)-3-(4-(t-HE)3E)-N-(3-vFA| s d) o} a2 Hofrto| =

R
X OMe

N
H
(E)-3-(4-(t-butyl)phenyl)-N-(3-methoxyphenyl )acrylamide;

yield 91%;

yellow oil;
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[0379]

[0380]

[0381]

[0382]
[0383]
[0384]

[0385]

[0386]

[0387]

[0388]
[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

S=50l 10-1806485

' NR (300 MHz, CDCls): &y 1.32 (9H, s, CHy), 3.80 (3H, s, OCH;), 6.58 (1H, d, J = 15.6 Hz, CH=CH),

6.67 (1, dd, J = 2.1, 8.4 Hz, Ph), 7.10 (1H, d, J = 8.4 Hz, Ph), 7.21 (1H, t, J = 8.4 Hz, Ph), 7.36
(2H, td, J = 2.1, 8.4 Hz, Ph), 7.43-7.46 (3H, m, Ph), 7.73 (1, d, J = 15.6 Hz, CH=CH), 7.84 (1H, br
s, NI);

HRMS (FAB): calc'd for CyoHauNOsos [M+H]+I 310.1807; found: 310.1820.

AAe] 2-45. (E)-3-(4-(t-HE)3E)-N-(Elo}F-2-) o} Hojrpo| =

o N A\
HJI\}

(E)-3-(4-(t-butyl)phenyl)-N-(thiazol-2-yl)acrylamide;
yield 96%;

yvellow solid;

I NMR (300 MHz, CDCl3): &y 1.34 (9H, s, CHy), 6.71 (1H, d, J = 15.6 Hz, CH=CH), 7.07 (1H, d, J = 3.6

Hz, Ph), 7.45 (2H, d, J = 8.4 Hz, Ph), 7.52 (2H, d, J = 8.7 Hz, Ph), 7.55 (1H, d, J = 3.6 Hz, Ph),
7.88 (1M, d, J = 15.9 Hz, CH=CH);

HRMS (FAB): calc'd for CigHigNo0S; [M+H]+Z 287.1218; found: 287.1223.

<AAe 3. AEHI>
& 2o vpoly oppfol = finAel] ek v &S S e AR AlEulF 202 sh]ek 2

WA, FH A= AlolE Wek-A M ¥E(murine melanocyte melan-A cell)+ (F)olRHAIE FHAFA (L,
Shar) ol A AlFuketom Al wlE-A A EE 10%[v/v] FBS(fetal bovine serum), 1%[v/v] PS(HYAH-~E =]
Enjo]al) = 200nM TPA(phorbol 12-myristate 13-acetate)©] X3F¥l RPMI-1640 ®JjA](Gibco, Carlsbad, CA,
USA)E o] &3fo] uljgstqict.

NHEM(normal human epidermal melanocytes) Al¥& ATCCOlA TRt on, wWalwAlolE A=A wiA
(PromoCell, Heidelberg, Germany)ollA ®j%a}ich. A|E= 37T, 5% C0, 719 &8 AFHolEoA 49 Hor
WA A MEZZE S (monolayer)©] o] FAX A sFth. 7] dFo= wjgdH Mxe EYA-EDTAZR AlF-f-3)
Qom o] 249 ZyolEd] 10 AE/AE AEG F, 244137 FF vl ST,

o] %, 7] wigE WE-A W= NHEM AlZdd] 2 de] dho]y ofmfolt fEAE TEHE A, 39 &
wld 990409 A} mlEA T} 10408 Ho]w ofmfol= HFEA(DMSO &al¥ LW FHFE)Z wA sl wjs)
o, FHYFRForE WHdPA A A<l PTU(1-phenyl-2-thiourea, Sigma Chemical Co. USA)E A}&3}
t}(Poma et al., 1999).

32 32 S

<AAd 4, AFREE 3>

Eout o] sloly ofmfol= FEAo] i ANEMEES A7 Y8 MIT(3-(4,5-dimethylthiazol-2-y1)-
2,5-diphenyltetrazolium bromide) oJAlo]& A3} t}.

AR, A7) AAld 39 doln olmfol= KAV HzlE HAIE-A AE wYFNE 6002 =2 T 0.5mg/mle]
MIT AleF 100E ©ste], ZF el 53k 5% (0., 95% 0, 37C ZZ1olA] 2A17F Bt wgalsict. o] %, 7]

Aol 3 wiAZ AAste], 2 do] EEvkd AAo] 500409 DMSO(dimethyl sulfoxide)E ¥Fako] &3
713, ZEolEE ALoA 30% Z¢F mukek e, 100 BFEe] mlo]lm = Z#olE @y (microplate
reader, Molecular Devices E09090, USA)E 570mmoll A EFF =S =Asto] 7] & 19 e},
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¥ 1

[0396] =7 AZAAZS (%) =7 AZBEE (%)
AN 2-1 97.81 2N ¢ 2-24 88.07
AAA ¢ 2-2 98.95 A ¢ 2-25 100.72
2 ¢ 2-3 102.99 2 4 2-26 100.38
AAA 4 2-4 95.89 AN ¢ 2-27 101.94
Ao 2-5 99.99 A Ald 2-28 101.94
A Ao 2-6 101.75 A Ao 2-29 94.01
Ao 2-7 89.73 A Ald 2-30 100.22
A Ao 2-8 101.03 A Ao 2-31 98.19
2 ¢ 2-9 101.56 2 ¢ 2-32 101.28
AAd 2-10 93.32 A4 2-33 105.65
A 2-11 90.62 AN o 2-34 100.21
AR 4 2-12 98.72 A ¢ 2-35 100.76
AA 4 2-13 100.93 2N 4 2-36 97.90
AA 4 2-14 92.64 A ¢ 2-37 101.28
AA 4 2-15 97.84 2 ¢ 2-38 100.19
2 Ao 2-16 99.78 A Ao 2-39 101.52
AA 4 2-17 104.67 2N 4l 2-40 96.37
AA 4 2-18 97.34 AN d 2-41 101.60
A e 2-19 95.50 A Ad 2-42 104.96
A A4 2-20 101.21 AN 4 2-43 84.94
AA 4 2-21 102.20 A Ao 2-44 81.96
AR 4 2-22 99.42 A ¢ 2-45 91.51
Ao 2-23 101.99 oA o) 2+ (PTU) 100.12

[0397] A7 & 18 Fastd, "E-A AlEeA & di o] o]y ojuloltE FLAE MESAYES JERNA o), I

uWg HEZ {835 AFES = 9l
[0398] <AAd 5. dad FF L EZAVolA] 84 EH>

[0399] gfold ojmpol= GAo] tid wwl BAHS Hrlslr] 9e, Debd ek 2 ElZAvtolA] A4S in vitro 2
in vivooll Al A A|ale] 2A1E93ch

[0400]  AAe) 5-1. Behd FF FA-in vitro

0401]  In vitrool M8l b §ke =Wap] e, WAL [Hosoi et al., 1985]0] oJa] wnF WIe F3ajol
A g3h9let.

[0402] WA, A7) AAle] 39 @ek-A A|Fo] AAd 2-1 WA 2-7¢] sto]y ojmlol= GEAZ 10pMe HEE 39 =

=
oF A3k 3, wigd wixZ A|A3te], ZF 2& PBS(phosphate buffer saline)@ F WA A3 th. o] %,

Aehds g3fetr] A8, INO| NaOH 400u05 7 Aol vk thg, vlolazEeolE & 405me] 55347
o =]

A EedS 548t i 2 9 & 1o YERASIT
x 2
[0403] z3 A S (%)
A 2-1 33.90
A 2-2 49.90
Ao 2-3 74.77
A 2-4 67.38
Ao 2-5 58.53
A 2-6 45.28
Ao 2-7 63.48
A v = (PTU) 10uM : 51.95
100uM : 27.85

_29_



[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

S=50ol 10-1806485

A7) & 2% B o) vloly ofuleln fmAo] et Wbl S vlwsle] YEld oA, 53], HAd
2-19] 4%, dgd o] 7 B SAHEASS FAT 5 k. oldl, AAd 2-18 7 =¥, 5 2 10
plDE Aste], = 19 A2%E e vE, 5uMe SEAAE 586, 10uMe] SEdAE 6692 Aehd &eko)
FEEOEAH R Yol E g AT & i, oy FAFUlETQ PIUSH A AES dEhdo], Hehd@d A
< Aslste &40 7S FAT 5 9

In vitroolA ElZ2AlubelA] 24S SA6H7] 98], 2e-A AlxE Abgsiglen, £ o W o=A L-DOPA ¢
g AAstol Aed-A AlZSF NHEM A2l dfal] EzAvobd] 245 # . 7&7] L-DOPA §1Alell <]t ¥

i
o
ol
38
o S
0%

=8 [Richard et al., 2007]] Ri¥ WHS a}zaoq A o}oﬂlﬂr

AA, WAA-A M ETAA ] EZALfolAl B S48 A8, Z#o)E(100m culture dish)F ~5X10 A L=
HEste] mjgsiglon, 24A7F -, A7) widE Ao ATl FAAHkojic acid, E|EAVOLA]
AeA) wmE AAd 2-15 2z 1pM, 5uM 2 10N sEE Agste] 39 Fob mjd wjA S wASHA H)
Fagivk. 39 F, WiHE AAS FH, PBSE AEXE AFHon, EYA-EDTAS AR&3Ste] Ao F8 2 A
e AAR F, 7500rpmel A 5% b dAwel shlth. Al AEl(pellet)ol EJEAILtobA] 1 3 (80mM
phosphate buffer, 1% Triton-X100 % 100ug/m¢ PMSF)E Y11 Z2S3# 7] (ultrasonicator)E 287F AF&3&}o]
AEE Fhfigk 7, 1IAZE B¢ A7k FollA BXSIGITE. o] %, AlxE YA (12500rpm, 154, 4°C)3te] 4
Sds dglom ASolol umlzal == BSA(bovine serum albumin)E IFFEEEZ o HgsIFzoy
(bradford method, Bio-Rad, USA)o.= ZA3Iitt. A7) BIlexeyo=r SA¥ dwld 150ugy} 120409] L-
DOPA(8.3mM in 80mM phosphate buffer, pH6.8)E E3to] HAeA 208 <k 37C o Wgskelch. o
5, "welAREYOlE U E 490molX FEFE=E S5t HEA VoA 45 e (tzarel tiH] st
%= JERD, 3 9 & 240 YERATE

E|Z A bolA| o] &4 SAE g E thE H %Qi/ﬂ L-DOPA A& AABH7] 91&l, 7] AAl 304 mjds
WA AEZ9} NHEM Al3Eo] PBSZ £3E 4%[w/v] F2EEF LU 3] =(paraformaldehyde) & AFE3Fe] 37T olA
10+ =9t F_’Xéé}oﬂr/} o], mz A2 PBSE &3l¥ 0.1%[v/v] Triton X-100(Sigma Chemical Co., USA)&
ALg3le] 28 F<F T (permeabilization)dt t}S-, PBSE AM¥EE AF3}ar 0.1%[w/v] L-DOPA(Sigma Chemical
Co. USA)E ©Tlate] 37TolA 2A1%E &<t whgatith. 2A% ¥, MEE PRBSE Al-3star, dw 7 (0lympus Corp.,
Tokyo, Japan) &2 E|ZA|LtolA|o] A4S F43ste] = 2B 9 = 20 YER AT

e

* 3
=7 FE(ulD E]Z A LolA] 24 (%)

A 2-1 1 90.2 + 3.3

10 31.6 + 1.3

G = 1 92.8 + 6.8

(kojic acid) 10 78.3 £ 4.4

100 50.5 + 0.2
A7) % 3 2 = 205 Fushd, 2 ahgo] AAd 2-10] WE-A A ZA FRoFEXH R E|ZA YA FAS
TargE AS s 4= 9o, o] L-DOPA Mo 93k d&-A AE(E 2B)9 NHEM HZ(% 20)9H=E &

HAL = A =, %“citﬂév?iﬁ} ElZAvobA] &4de a7l adrt
[e]

ALz 2L ¥k 7]y 1(~350g, Central Lab Animals, Inc. Seoul, Korea)olA f=sliomn, ol X3
£3 [Candan et al., 2012]°] H1¥ WS FAHsY] AR, E A9 A 314 (1A1300229)L =4
ARG G A AT (Korea Conformity Laboratories)?] TE43 #wl U3 (Institutional Animal Care
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[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

and Use Committee)ol] 2J3] <<1¥ AT},

7] BEbg 71U 1] Foll 1.5X1.5em®] AFAE o= o] Fojxl 67] el disf 1 <

=2 WEdte] 310me] ZE=Z UVB(GSTSE lamps, Sankyo Denki, Hiratsuka, Japan)E =A%tk A& 15em9
o XAl oen, WMx= UVB A7} F2tE IL1700 Research Radiometer(International Light, Newburyport,
MA, USA)ZE =3},

¢

b
O
r-

MJ}Z~ AL 15 B¢ Ag F, UVB 350mJ/cn (4, 7%2)2 dF U] 3H¥ 23 &

mJ/cr), A7) 7]7F EotolE= UVBolwh w=EFHQAch. o]F . 7Yy o] FARTF 1% dH-E(arbutin,
tyrosinase inhibitor), 0.1% AAld] 2-1, 1% AA ] 2-1 @ A HZ+(propylene glycol:ethanol, 7:3, v/v)
247bs dFde] 5¥HA 25 Bt IA AEstd, 57 T VYU 5 HEe gid A3E & 3A9)
el Ak, =3k o]u], skin colorimeter(DermaLab Combo, Cortex Technology, Demnmark)E AF&3}o] 3, 4
9 537 Bus Aldel tid Weld A S=(melanin index)E SFA3F] & 3Bol LERHAT

T34 % = 3BE Fushd, 7iYd e IRl i o] o]y ojmlolt FEAE A
A9, HL Wby e B4 AL YR fon | 2 odho] Al 2-18 AHEee 45, FAU
frAFeHAl AlEeEA 0= 3%, 17% % 2092 WebdAF7F Fashs S 9T F 9l

AAd 5-4, Aed gF9 ZAH-in vivo

In vivodlAl #Hapd =5 SAst7] dll, 7] AAld 5-3914 UVBel 93 AL AS F=3 7131
e, 2 dgo] AAld 2-18 I HE5te] HrRsidu. dWeid gl T Uk gy ez FAH3Ig e, A
Hy o nfo]lg2EZYolE uE ALgste] dWatd S AMelga, F WA o2 E Fontana-
Masson silver GAHS A3} T}

o] A2 EFH ol E FulE AREste] 2Egd st , 23 7|y o] o] 2M2] NaBr&
B3 5 37ColA 5A1ZF Bk vbe A A B3E By, Av] BEE 23S 10%(v/v] DNSO7F E3E INe
NaOH | o= 80°Col|A 1A17F B9k £318F3L, 16,000XgolA] 308 ZoF QAR ste] FSAS Hseh. 45

[

il ol
tlo
X
>
o
on
N

o
:Oé
Hl
B
_|>~l

i o L
o) gy FrE gl L= BAS FEEEE S EEHEEE‘%‘..JQ 405mmell A wlol AR EH 0 E Y
2 ARl AP o, Walhd ek [way Wb (ug)/E 2EE dwd(gg) ] o2 Aiksle] & 4A0] U

R 2T}

t}S-© 2 Fontana-Masson silver 9MWol o3l Wty kS =A3 7] 9al, AP=F [Park et al., 201
118 Zaskgivy. debd A2 435x325me] WA A AL, o9 Wk 542 NIS elements imaging
software(ver. 4.0, Nikon, Japan)Z A}&3lo] = 4Bo] YERHATE.

T 4A9 AFE Fuehd, B oahge] Ax]e] 2-1% 0.1% EBE 199 BEE AYstE 49, dad Feko) Zz
256, 269= FrAsgivh. gk, % 4RO AnE FastH, FAIYT(ZAGE) HE UBE XAleE A Sl
AL ¥ (dark spot)o] S7FE Ao, UVB A & FAZRTo|up B dhg o] Ao 2-18 0.1% =+ 192 3]
g3l A9, UVBYF ZARE ol w8 242 66%, 67% 2 77%= L WbHo] 7HAE ).

L3, & o= YEUA Ekoy, MFEY FZ -F A B A o7 AFEE = HeE(Hematoxylin and eosin)
AANE AAe A7, 5§ 22 digk FE] Bsl(morphological change)dll= F&o] glv AR FRlyof, &
W o] lgkEo] IE 2o e Wslel= JETFS wXX] goA dHfd FETrs A 7E a5 YE
e AYS &9 = dAdn

AA ) 5-5. EJZA|YolA] &4 &A-in vivo

In vivooll Al ElZAlutelAl 24S A7) 918, 7] AAld 5-49 vpiriA = 7Yy e 2Ry 595
ekl E2ZAvolA] &4 Sl A8-3eitt.

B2 Aol &A4S 5487 e, A7) WMyzRE Eed F92 0.1mM PMSFo] ¥3¥ 1% Triton X-100 &
B(MP fast prep, MP Biomedicals, Solon, USA)e.& #A3}slal, 10,000Xg, 2538, 4T ZAA QAR &}
of A5AS At FEE WA (30ug)> 0.2me2] PBSS} 2mg/mee] L-DOPAZ AF-fatfa, =xaE I
o] A2 Z o) E TS AF&te] 490mm, 37°C FZoA, 1AZF B¢k 102 HH o2 =48] & 59 YERY

T 55 Fushd, B owyel A 2-1% 0.1% EE 1%9] TER AHeshs A9, E2AdolAl &Ae] 747
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[0444]

[0445]

[0446]

[0447]

[0448]
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34% 2 38%E 7FA3S
(e}

S 48 = AeS

o] sl ofviol= fEAC TE vw DY
fo] gl ElZALobAl, TRP-1, TRP-2 % MITF w92 24sigich,

oL

X
T
Eu

Ao 6-1. mRNA & EA-in vitro

In vitroolAl HWehddg gzt by il glZAvolA], TRP-1, TRP-2 2 MITFe] sk d3S Lolr7]
$3ll, mRNAE FE35lo] g 4
RNAE= TRIzol Al¢k(Invitrogen, USA)e] ZR2EZS FHasle] Fulagtt. WA, wiky A-A A ZE PRBSE F
H ARG 7, dalEgste] AEE Aol A7) Ao TRIzol AleFS ©lsta, AXEE T3 Y (pipetting) &2
L33t FH, 58 B9 Aol WAFAL. o], FEZEZEEF(chloroform)S B3t 12,000rpm, 158, 4C =7

oA YAEYE dlar, EF(aqueous phase)S Al HHo| 7 H, o|AZEZH2(isopropanol)S T, o]

T, A AE 4TAA 108 B WA FH, 12,000rpm, 104, 4T Z7oA YA sttt RNA 29
75%[v/v] SEE F&NS B3 v, 1% 2 DEPC(diethylpyrocarbonate)”} H#¥ FHFFE AFFatdct.
total RNAE 7|95 oz 3lstglon], RNASl %2 260molA OD(optical density)E Z43to] #4849},
JAALE A9 total RNA(lpg) ZH-E] FAJsle] oDNAZ ddoer, cDNA FEA] Alg® =go] 2 RT-
PCR(Reverse transcription-PCR) Z& 3}7]9} Zt}.

* AREE Zetoln] M4

tyrosinase upstream @ 5° —-GGC CAG CTT TCA GGC AGA GGT-3
tyrosinase downstream @ 5 -TGG TGC TTC ATG GGC AAA ATC-3
TRP-1 upstream : 5" -GCT GCA GGA GCC TIC TIT CIC-3

TRP-1 downstream : 5 -AAG ACG CTIG G TCT-3°

TRP-2 upstream : 5° -TAC CAT CTG TTG TGG CTG GA-3’

TRP-2 downstream : 5° -TGG CAC TGC TG GTC ATC TTG TCT TGC TG-3’
MITF upstream : 5" -CTA GAG CGC ATG GAC TTT CC-3’

MITF downstream : 5 -AAG TTG GAG CCC ATC TTC CT-3

GAPDH upstream @ 5" —CGT CTT CAC CAT GGA GA-3°

GAPDH downstream @ 5° -CGG CCA TCA CGC AGT TT-3°

#* RT-PCR 48] &71 © 94TCelA 15022 35 Ate]E, 60TA 302 1 Ato]E, 72ToA 602 1 Alo]&.

A7) Ao g2 F8sle] Aol PCR AAAEL A719%(2%[w/v] agarose gel)S AA|sle] &¢lslgon  ojuf,

GAPDHE dlxwo = ARgelgicth. 77 AdS 3 ol wEagli, A7|gsA WMeo digh dx 24

(Densitometry analysis)-> ImageMaster 2D Elite software(version 3.1, Amersham Pharmacia Biotech, USA)
& AFEste] 543 H = 69 YERAT.

g Ao 2-18 AE-A Alxe] HYshs 45, E|ZAIdobA], TRP-1, TRP-2 3 MITF

A B ST 0AIZr] HlE)] 6A1ZF Soll= 22 79%, 91%, 87% H 93%= AASIA FFAFo], H o]

Z zZ

/
Ael 2-10] AZEIEHOE nRNA W £AE FAAIE D 98-S HAT Aok

> 1o ki
=]
=
=

AN 6-2. 2" 28 BA-in vitro @ in vivo

o

In vitro % in vivoel 18] Wehd 43} Beiel wulel E=Alttolal, TRP-1, TRP-2 % MITFl tl% o
Srobuz] 91sl, Web-A A % Uscre] 1% AEe] 37 wuel e dlad B3le AAs.

A, WE-A M EZ sk E]ZAoelA], TRP-1, TRP-2, MITFY wald w&S wrislr] 9&), @A A Ed)
o] Al 2-18 FREE 3Y Fxglsiglon, npxzk 2 Zlya e 3 A tidk g Z Ao}
1 A

W
3 59 g
I, TRP-1, TRP-2 2 MITFe] @l walg s7kshy] slal, 7lusie] snene ¥9 A¥s Besel 44

o

2L
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[0449]

[0450]

[0451]
[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

SS=50ol 10-1806485

o 2-1& 1, 5 % 10uMe) =2 7247 A skl

AT-ANES 7IYF 1] x3] MEE A7RE lysis M H(50mM Tris-HCl, pH 8.0, 0.1% SDS, 150mM NaCl, 1%
NP-40, 0.02% sodium azide, 0.5% sodium deoxycholate, 100ug/mé PMSF, lug/ml aprotinin 2 phosphatase
inhibitors)® &stglon, did T BSAE BRTEZZE 3lo] BSAE BRTEALR 3lo By go=
ZA3FA T, o], 40uge] WAL F3}o] SDS-PAGE(10%[w/v] acrylamide gels)E AA3F ], YolEgAZg
2~ Wyl (Amersham Pharmacia Biotech)©@ Ho|AATE, 7] WHH S-S TBS-T(Tris-buffered saline-
Tween buffer)el] &3l¥E 5%(w/v] BXF=2 E=75t3, 1% A (E]ZA|vobA|, TRP-1, TRP-2, MITF % a-
tubulin; Santa Cruz Biotech, USA 2 Amersham Pharmacia Biotech, UK)E& #7}s 5 4TColA 16A13F &<k Wk
=3tk A7 A AHeld PEES TBS-TZ 3 AlFek ¥, 23 &A(goat anti-rabbit IgG, Amersham
Pharmacia Biotech, UK; donkey anti-goat IgG, Santa Cruz Biotechnology, USA)E Yol A-2oA 1A &<
k23, o] 3 ECL A 2F(Amersham Pharmacia Biotech, UK)S F7}alo] whizo] Holg wlugele] F4

P

o
w 1=
st o | ImageMaster 2D Elite software(ver.3.1, Amersham Pharmacia Biotech, UK)E A}&3lo] wl=¢]

gn BAS gle] % 7A YA % 7Co] UER L),

T 7A 2 & 7BE @A AEo] thE g ZAvelAl, TRP-1, TRP-2 2 MITFY wald 2185 el Az,
odtge] AAd 2-18 Agstd Ar] o] ©id @d Fx7F dackeE AS FAT 5 vk 53], = 7A
M= TEoEH R uld o] PadteE AE H1T = gon, & 7BA = Azte]EHoR vy b
o] rardhs AL AT 4 vk, F3, = 7CE 7IYI o] w3 Aol digh EJZA|vtolA], TRP-1, TRP-
2 OMITFO] @z WS vebd A=A, FAgatel] vls] UBRE ZAMSHE wto] Ag-o=, 4 7] @ijde]
W FX7F Z47F 158%, 230%, 133% R 133%E SUFstiovt, 2 wwe] HAAd 2-1&5 1% sEE T4 A&9
A5, UBRE ZALskE ool HlE] 4 74A] @uld Zhzke] wbgdo] 24zt 51%, 34%, 21% 2 66%= ZFASHiTh.
ol =, Wbl ¥ A dde] wdS AaATE A 5% AYS & F Y.

<AAd 1. F3HF AA>
AA A 1-1. 3L A9 A=

2 o]l AAld 2-19] (E)-3-(4-(t-FE)aE)-N-(2,3-H3| =22 [b][1,4] 5] &Al-6-H ) o} A o}mfo] =5 o]
g3ke], 7] & 40 N1AE 240 W S Wer A4A AuAlE Axsgi).

F* 4
Aad HF ()
AN e 2-1 8.0
PREI%E 35.0
ZHotd o4 30.0
A (Ex W) p-FAREAg ] E v
seddFe 20.0
2he-d St YEF 3.4
Zeg p-SA Mz o] E el

AA A 1-2. AA A=

Hodbi o] Ao 2-19) (E)-3-(4-(t-F-e)#d)-N-(2,3-t 3| =2 W %[b] )
|31, 37 & 590 7IAlE Awe EFe B4 AA Az uelA elAste AAE A z3S

=
!
iu)
Jo
>,
<:»
o,
O
o
u
e
O
o
o
=)
o
[
it
o

¥ 5
Aag %% (ng)
A4 2-1 100mg
TR 100mg
3 100mg
2ol a4 2mg

<AA 2. R A=>
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[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

AAA 2-1. +4 g5 A=

SS=50dl 10-1806485

oo A 2-19 (E)-3-(4-(t-H8)HH)-N-(2,3-t)s| =2 % [b][1,4]t] &41-6-Y ) o} T Ho}rto] =5 o]
&3to], 37] & 69 VIAE FAdol wel 4] WReR §d IFFE AFS T
¥ 6
Aag St (Z =)
AN 2-1 4.0
SreEAZeE 3.5
=AM 2.5
Z A NEd A5 Juixl 0.1
e 2.5
W el 1.0
%LOW 0.01
AMHEE 0.03
H“ﬂﬂl A=
&5 A
A5 to 100
AA ] 2-2. G Az Az
2 o] HAAe 2-19 (E)-3-(4-(t-F2)#Hd)-N-(2,3-H 3| =2z [b][1,4] ) &Al-6-Y) ol A H o}rto| =& o]
&3te], 7] & 7l VA" 240 whel T4 W eR G4 dAAE AxsGT
X7
ReEAY| St (Z %)
A Ao 2-1 7.0
HEZgHolEd 38 1.0
A7) 8t B 2 H ol Rl A 1.0
vt 0.5
2TAH 5.0
Ol AMESE oo E 3.0
oo el =4k 0.3
Wi Ao A A 2 e 0.5
wi-sgoldiE g e aE]F 8.0
=24 4.0
zeddFyT 0.2
FtE2 B A EEH 0.22
Ego]er-golnl 0.25
A A=
?ﬂ:d ;g]aok
MG A=
AAE to 100

AA 2-3. 2F9] Ax

o o] A4 2-1¢] (E)-3-(4-(t-

He)#Ed)-N-(2,3-1 3]

—O

2))el A Hofutol 25 ol

|35k, 37l & 8ol 7lAlE Ao wEl B WHoer AYE AxsSl).
¥ 8
ReRsAr] SHeF(Z %)
AA 4 2-1 7.0
AE2HoE AR 3.0
A7 e E B2 0}%& 1.5
2163 1 - gl o} 2l A} 1.5
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[0468]

[0469]

[0470]

k1
N

[y
(g
~

100+

% of Normal

50+

SS=50dl 10-1806485

=R
= d

g stetE

o

olM g SE o o] E

A S v

o g A =4k

ROy ) e RN R =2 12

AR R e e e A e s

=M=

zeddds

HEFQl

BE

EgoghEopnl

e

i)

A g

XLl el |~ |lo e ||~ e |o
Ll N [EIRle oo v|o |w|o oo o |m
O (1 o |

[e]

gA

to 100

AA 2-4. He] AZ

x9

ool AAldl 2-19] (E)-3-(4-(t-F&)HE)-N-(2,3-H 3| =2l 2 [b][1,4]t]=41-6-
&3fo], 571 & 9o 71AlE A weEt e e R s A%

Dotz olrtol =2 of

ol e

o
=
\/

AR 2-1

=g A=

1,3-Fgd=eE

ozl

o vl 2] 2

AFetol TR uolE

=24

Felolz obrol =

Egogteolnl

EDTA

O O [0 |0 O [ W (W | |co |~

A

to 100

Hl melanin contents

3 cell viability
* %
i %%k %k S
L) ll L
5 10 1 10 100 pM
A0 2-1 A = (PTY)

_35_



k1
:
[\

>]

2 150+
2
°
@ ==
o ®
@ E 1004 *
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g'o- dokek
o R
5%
2
®
[§] 0-
10 100 pM
Ao 2-1 SEL =
(Kojic acid)
e A Ao 2-1
1 5 10 uM

YYYZZ(PTY)

1 10 100 uM

[ Ao 2-1

= 1 5 10

uM

_36_

SS=50dl 10-1806485



1% Fgo =7 0.1% A Aj0] 2-1
(arbutin)

: |:l :
1% AlAJ0j| 2-1 1% 2Alof 2-1

ve)

Melanin index (capacitance in AU)

- I
100 I )
m.
#
604 e
40+
20.
o.
- + + + + UVB
. . 1 = - HO =S (arbutin, %)
- - - 0.1 1 ZAH 2-1(%)
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=

o 0.4+

| =

b

& 0.24

[$]

c

& 00l

@ i UvBe

" - - 1 - - UL = F(arbutin, %)

- - - 0.1 1 MA 2-1(%)

FHATCILE UVB ZAE |

1% 24dcC

[y
g
O

— . Ty
e eSS

IZZ @rbutin) &~ 0.1% AlA|0] 2-1

Tyrosinase activity

o

Effective Ratio (% of Normal)
3

T
L]
- UVE
- & 1 - - M= F(arbutin, %)
- - - 0.1 1 H A0 2-1(%)
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A0 2-1(10uM)

- 3h 6h
= Tyrosinase
o
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—
— — — U

E 150, 3 Tyrosinase
5 . TRP-1
z O TRP-2
=]

= 1] B3 MITF
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=

g

@ 504
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o 0

«
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k1
N
N

>

A 2-1

1 3 10 (uM)

- A - = Tyrosinase

" TRP-1
| N

TRP-2

u-tubulin

3 Tyrosinase
B TRP-1
TRP-2

g

g

50+

Relative Density (% of Normal)

1 5 10 WM
249 2-1

uve

A6 2-1(%)
‘Tyrosinase
TRP-1

TRP-2

MITF

ot-tubulin

= 3 Tyrosinase
& 30 . TRP-1
E TRP-2
z & MITF
3 200
2
]
5
a 100
e
2
k|
€ 0o B :
+ + + + uve
= 1 ™ - Arbutin (%)
- 04 1 NED-180 (%)

HAG] 2-1(10puM)

=01 2 3 6 (h)
O . e e e | MITF

AP -cbuin

i i
8 g

Relative Density (% of Normal)
g

1 2 3

H Ao 2-1(10pM)

%M = (arbutin, %)
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