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A1 (IR spectra)s Perkin ElmerAte] Spectrum One FT-IR spectrometer (Buckinghamshire, )& o] &35} T}.
EI-MS: JEOLAFS] JMSAX-700 AeFE-27](mass spectrometer, ®=x, L&) 2 $3h5-ch. 1H NMR (400 MHz),
13C NMR(100 MHz), 2D NMR ~#FE=L VarianAlte] Unity Inova AS-400 FT-NMR +#217](Palo Alto, CA, USA)ZE
glsidtt. wE4d2 Fisher-Johne] @An|4o] & S=dAXNE T3 dUdsidla &9 #s BAgshA &%
o}, AYIFA (Si02, o]xkE tA) (Kiesel gel 60, ™=, Darmstadt, =%U) 3} octadecyl Si02 (ODS)
(LiChroprep RP-18, 40-60 pum, W) FAE 28 I=2utEa#d 9 (c.c)ol o]&3t9th. TLC analysis (¥F&
ZolEa#3)E Kiesel gel 60 F254 and RP-18 F254s (Merck) plates® 38 ch. TLCO 7@*4%
Spectroline ENF-240 C/F UV lamp (Spectronics Corporation, Westbury, NY, USA)Z ZFA] 3} t).
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the p38 mitogen-activated protein kinase pathway. Chem. Biol. Interact. 205, 157-164.)°.2 =73} o
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<Add 1> 8 e & 9 FdsitEe £
.35kg) S 80% WIEFE(280L x 3) = AL 12A7F
A7 AT EFHVE FFste] ZAZGAE 284gS AT, FHolE
%OWEME) (4 L X 6)3 n-BuOH(FEE) (3.2 L X 3)o=

0

o FEu2 A,

=

ne

EtOAc 3 (ORE, 38g)2 Si0; c.c (11.5 X 13.0 cm) °f FY3}t>] n-hexane-EtOAc (7:1, 8 L — 5:1, 7L —
3:1, 17 L — 1:1, 10 L) ¢} CHCl3-MeOH (17:1, 4 L — 15:1, 7L — 12:1, 3L —» 9:1, 7L — 6:1, 2 L —
3:1, 4L — 1:1, 6 L) & £&3}9 3283 A}t (ORE-1 oAl ORE-32). ORE-10 (1.3 g, Ve/Vt 0.13 WA
0.17)& ODS c.c. (4.5 X 8.0 cm)°l] #2331 acetone-acetonitrile-H20 (2:2:7, 3.0 L)2 &ZF3}o], 18719
288 d9r}t (0RE-10-1 WA ORE-10-18). ORE-10-6 (250 mg, Ve/Vt 0.06 WA 0.11)< Si0, c.c. (3.4 X
11.0 cm) o A€3Fe] CHCl;-MeOH (38:1, 1.5L)% &&3t1, 12 7le £8& Ao} (0RE-10-6-1 WA ORE-10-6-
12) and HFZHo=® 33E 1[0RE-10-6-3, 57 mg, Ve/Vt 0.21 WA 0.29, TLC (Si0, F254) Rf 0.55, CHCls;-
MeOH = 23:1]13} 3}3+ [ORE-10-6-8, 132 mg, Ve/Vt 0.63 to 0.71, TLC (SiO, F254) Rf 0.40, CHCl;MeOH =

23:118 R h. ORE-12 (692 mg, Ve/Vt 0.19 W= 0.21)S ODS c.c. (4.0 X 8.0 cm) o2 BEgdtd
acetone—acetonitrile-H,0 (1:1:4, 1.0 L — 1:1:2, 1.0 L) & &Z3s}l1 257 & Agc}t. (0RE-12-1 WA

ORE-12-25). ORE-12-2 (18 mg, Ve/Vt 0.02 to 0.05)< Si02 c.c. (2.0 X 13.0 cm)E #2|3te] CHCl;-MeOH

(45:1, 0.7 L2 &=3t3 7719 £8L& d9on (0RE-12-2-1 WA ORE-12-2-7) HEA o & 3}3%& 3[0RE-12-
2-2, 2.7 mg, Ve/Vt 0.15 WA 0.25, TLC (Si0, F254) Rf 0.55, CHCl;-MeOH = 19:1]& &m3a}ch. ORE-17

(177 mg, Ve/Vt 0.29 WA 0.34) ODS c.c. (3.0 X 6.0 cm) = <33}aL acetone-acetonitrile-H20 (1:1:4,
1.2 L& &=3t9], 12709 28-S PA(0RE-17-1 WA ORE-17-12) =283 3}3HE 4 [ORE-17-5, 5.4 mg,
Ve/Vt 0.20 WA 0.34, TLC (RP-18 F254s) Rf 0.33, acetone-acetonitrile-H20 = 2:2:3]12 #HW& v}, ORE-
20 (596 mg, Ve/Vt 0.34 to 0.41)Z ODS c.c. (3.0 X 5.0 cm) = S3&3}al acetone—acetonitrile-H20
(2:2:7, 1.8 L2 &&3 o], 17 /) £8& 492 (0RE-20-1 WA 0RE-20-17) HEH oz 35%= 5 [ORE-20-
6, 19 mg, Ve/Vt 0.33 to 0.39, TLC (RP-18 F254s) Rf 0.23, acetone-acetonitrile-H20 = 2:2:3]1% &1 &}%]

71 shsbE 1 ulA 59 Fx2+ sl 2.
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vbd & (Vanillin): 34 118 E (MeOH); m.p. 80-81 C; EI/MS m/z 152 [MI+, 151, 137, 123, 81; IR (CaF2,
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v, cmﬁ) 3192, 1669; 1H NMR (400 MHz, CDCl;, &H) 9.80 (1H, s, H-aldehyde), 7.41 (1H, dd, J = 8.0, 2.4

Hz, H-6), 7.39 (1H, d, J = 2.4 Hz, H-2), 7.02 (1H, d, J = 8.0 Hz, H-5), 3.94 (3H, s, 3-0CH3). 13C NMR
(100 MHz, CDC13, &C) 190.8 (C-aldehyde), 151.6 (C-4), 147.1 (C-3), 129.8 (C-1), 127.6 (C-6), 114.3
(C-2), 108.7 (C-5), 56.1 (3-0CH;).

e 2

e Edx HEYo]E(Methyl trans—ferulate): A 24 (MeOH); m.p. 68 C; ESI/MS m/z 209 [M+H]+; IR
(KBR, v, Cmﬂ) 3395, 1693; 1H NMR (400 MHz, CDCls, &H) 7.58 (1H, d, J = 16.0 Hz, H-7), 7.02 (1H, dd,
J =28.4, 2.0 Hz, H-6), 6.97 (1H, d, J = 2.0 Hz, H-2), 6.87 (1H, d, J = 8.4 Hz, H-5), 6.25 (1H, d, J =
16.0 Hz, H-8), 3.86 (3H, s, 3-0CH;), 3.76 (3H, s, 9-OCHs). 13C NMR (100 MHz, CDCls, &C) 167.7 (C-9),

147.9 (C-4), 146.7 (C-3), 144.9 (C-7), 126.7 (C-1), 122.9 (C-6), 114.9 (C-8), 114.7 (C-5), 109.3 (C-
2), 55.8 (3-0CH;) , 51.5 (9-OCH;).

o} 3t= 3

Edr—p-FulAA WY o 2F (trans—p-Coumaric acid methyl ester): F2(Colorless) 13 (MeOH); m.p.
139-140 C; BI/NS m/z 178 [M+, 147, 119, 91, 65; IR (CaF2, v, cm ) 3357, 3028, 1694, 1642, 1606,
1517, 1445, 1172, 834; 1H NMR (400 MHz, C5D5N, &1) 8.17 (H, d, J = 15.6 Hz, H-7), 7.85 (2H, d, J =
8.4 Hz, -2, 6), 7.41 (21, d, J = 8.4 lz, H-3, 5), 6.83 (I, d, J = 15.6 Hz, H-8), 4.03 (3H, s, 9-
OCHy). C NMR (100 MHz, CsDN, 6C) 167.2 (C-9), 160.9 (C-4), 144.7 (C-7), 130.1 (C-2, 6), 125.5 (C-1),
116.3 (C-3, 5), 114.3 (C-8), 50.7 (9-OCH;).

N-#1Z U EHEF (N-Benzoyltryptamine): 32 AA (MeOH); m.p. 131 C; EI/MS m/z 264 [M]+, 143, 121,
105; IR (KBr, v, Cmﬂ) 3407, 3308, 1649, 1484; 1H NMR (400 MHz, CDCls, &H) 7.64 (2H, d, J = 7.6 Hz,

H-2', 6'), 7.63 (14, d, J = 7.6 Hz, H-4), 7.44 (1H, dd, J = 7.6, 7.6 Hz, H-4"), 7.36 (1H, d, J = 7.6
Hz, H-7), 7.35 (2H, dd, J = 7.6, 7.6 Hz, H-3', 5'), 7.20 (1H, dd, J = 7.6, 7.6 Hz, H-6), 7.11 (1H, dd,
J =76, 7.6 1z, H-5), 7.06 (1H, d, J = 2.0 Hz, H-2), 3.79 (1H, q, J = 6.4 Hz, H-11), 3.08 (1H, t, J =
6.4 Hz, H-10). 13C NMR (100 MHz, CDC13, &§C) 167.4 (C-7'), 136.4 (C-8), 134.6 (C-1'), 131.3 (C4'")

128.4 (C-3', 5'), 127.3 (C-9), 126.8 (C-2', 6'), 122.3 (C-2), 122.1 (C-6), 119.5 (C-4), 118.7 (C-5),
113.0 (C-3), 111.3 (C-7), 40.2 (C-11), 25.3 (C-10).

5l3tE 5
N-(Ed~-AlyR L) EHEPA(N-(trans-Cinnamoyl)tryptamine): &2 ZAA (MeOH); 1H NMR (400 MHz, CDCls,

§H) 7.60 (1H, dd, J = 8.0, 1.2 Hz, H-4), 7.58 (1H, d, J = 15.6 Hz, H-7'), 7.42 (2H, m, H-2', 6")

7.36 (1H, dd, J = 8.0, 1.2 Hz, H-7), 7.31 (3H, m, H-3', 4', 5'), 7.18 (1H, ddd, J = 8.0, 8.0, 1.2 Hz,
H-6), 7.10 (1H, ddd, J = 8.0, 8.0, 1.2 Hz, H-5), 7.03 (1H, d, J = 2.4 Hz, H-2), 6.27 (1H, d, J = 15.6
Hz, H-8'), 3.71 (1H, q, J = 6.8 Hz, H-11), 3.02 (1H, t, J = 6.8 Hz, H-10). 13C NMR (100 MHz, CDC13, §
C) 165.9 (C-9'), 140.8 (C-7'), 136.4 (C-8), 134.7 (C-1'), 129.5 (C-4'), 128.7 (C-3', 5'), 127.7 (C-2",
6'), 127.3 (C-9), 122.2 (C-2), 122.1 (C-6), 120.7 (C-8'), 119.4 (C-5), 118.7 (C-4), 112.8 (C-3), 111.3
(C-7), 39.9 (C-11), 25.2 (C-10).

_11_



[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

ZIHSd 10-2016-0045981

_\.,

<A¥el 2> RRLC-BSI-NS-MSE o3t 83t 1 WA 59 A3

AF7] EtOAc #8S MeOH(16.5mg/ml)o]l =o]i 0.2 um FA]ZE] o335t t). Agilent 6410B triple
quadrupole LC-MS system (Agilent Corporation, MA, USA) o2 ¥A3A+=d o] A|2EE Fo]3 So]
3} = oA Alg 753t an electrospray ionization (ESI) interface & 7}X]: a triple quadrupole MS
analyzer o] 94Z2% Agilent 1200 RRLC system (Agilent Co.)2® FAHe] gtl. A7) LC A4S Agilent
Eclipse Plus C18 column (1.8 um, 100 x 2.1 mm)2.& 30 CAA F3st99tt. o] %A (mobile phase) (A)
water (0.1% formic acid) ¥ (B) acetonitrile (0.1% formic acid) 2 3} B X Ful= 0-5 &(min)ol
2 30-30%, 5-20 ¥(min)ollA] 30-45%, 20-21 oA 45-60%, 21-30 oA 60-60%, 30-31 oA 60-100%, 31-
35 oA 100-100%, 35-37 #-ollA 100-30%, —1@]ir 37-40 ¥-olA 30-30% olt}. &vie] 3 0.4 ml/H o]
B vele = ofge] HE7] 225 molA FAET. ZY 225 30 TolA A8, ME F9FS 5 Ll
o theS FAARZCA ESI QlE Ao~ HA 2E wizWgre|th: {7 10 L/#; AZRVFALE 350 C; &
%t 40 psi; EAH A 4000 V. RRLC-ESI-MS-MSE ©]§3 s13HE 1 U] 59 &4 Ade 37 1 17 2.

l> '3

|

* 1
Precursor
sses RT oV ion Product ion
ssE S max
== (min) M+H] (m/2)
(m/z)
|>o|' =21
33 226,278,309 153 125, 93, 65
(vanillin)
FetE 2 177, 145, 117,
9.1 324,218,235 209
(methyl trans-ferulate) 89
sigtE 3
b _ 147, 119, 91,
(trans-p-coumaric acid | 8.3 310,227,211 179 65
methyl ester)
stets 4
16.4 223 265 144, 105, 77
(N-benzoyltryptamine)
tetE 5
(N-(trans-cinnamoyl) | 21.3 218,272 291 144, 131, 103
Tryptamine)

<HE 3> Ax=EAY

B16-F10 etmwh Aol sttE 1 WA 59 Alx54dEs @9ty 98], WST-1 [2-(4-iodophenyl)-3-(4-
nitrophenyl)-5-(2-disulfophenyl)-2H-tetrazolium, monosodium salt (Wako Pure Chem., Osaka, Japan)] 4]
WHo R ME AEF(cell viability)S SA3IGT.  ZF SIRMEES 3.125 WA 50 pMoZE Ao 44zt A
gkt 183 1A Bt wige & AE AESES vlolaR FYolE Y 450nmel Al ST, wlo]E
5 33 W SAH HF+RFAHAER YERAY. H2E 15 Alole FAIA #§9/44S Student's t-test
(xP<0.05)2 AA 33T}

o

[\
=
By
o
oot
i
()]
il
rlo
(o)
[o'e}
=
S
0%
Lo
Y
kel
o,
i

=
[}

Hoon 38E 1S 50 pM oA 86%Y] A=

<Agel 4> vy By

WA= 2uss s A @ekde] gAdel o] ke 2 WA 57 mAlE 9EFS WUreklY. a-dy
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H(Arbutin) & YA L o® o &= 1 olf= a-¢FEel A3 dophd 34 sdEgdS 2] ww
o|t}(Funayama, M., Arakawa, H., Yamamoto, R., Nishino, T., Shin, T., & Murao, S. (1995). Effects of
alpha- and beta-arbutin on activity of tyrosinases from mushroom and mouse melanoma. Biosci.
Biotechnol. Biochem. 59, 143-144.; Chakraborty, A.K., Funasaka, Y., Komoto, M., & Ichihashi, M.
(1998). Effect of arbutin on melanogenic proteins in human melanocytes. Pigment Cell Research 11, 206-
212). AIEE 25 pMe] 858 2 WA 5 2 100 puM o-2F"Hel 443t =EAIA Y. I F aiX 9 AX ] 3t
o= v Aol & 747 A

[0080) 1 A}, SR 3 U4 5ol olshel XSt AE W FRoE wuld wWehd o] 4aw Aol HANAY. (=
2). a-%HE ATE BIG-FI0 AEEANA AX dBehd G ofd SFE 2 A 59 A9 AFEE] G
Toz A & 2l

37 & 2 2 3% 29 @}, q-2HE(arbutin)S %A Ux
o]x 3= 33 3EE 5% a-Arbutin (100 pM)I FAFE A A
SEE 4v USo2 =2 94 A4S YEdY. AlX Ll

a-gFEI fASE JAEAA S BTt 5 ded g2 7] & 29 .

e
=)
ofd
)
12
K

# 2
a- oigtsE | e | aEE | Bt E
a-MSH )
CH= Arbutin 2 3 4 5
(50 nM)

(100 uM) |25 uM) | (25 pM) |25 pM) | (25 pM)

100.00 | 244.50 | 150.12 | 265.03 | 174.33 | 214.67 | 149.63

2K (%)
[0081]
[0082] w3l 3gE 37 3FEE 59 A9 tyrosinase Ao tidk oA SAHE A}, ol IJFEEL of7]A
= ov g 2te glo] ERIEAL, 10 valueZt ZH2E 0.48 R 0.26 pMo® & AAHS Yepligiet.
[0083] <A 7> W B U FE 1 WA 59 FF
[0084] o] galof = FFEE 1 WA 59 FHS LOMSMS Ad o2 Hrkstt,
[0085] a1 Ay, ol IFEEY & Z 1.18 (3E 1), 10.98 (3E 2), 8.32 (3=

3), 2.81 (31gH= 4), % 0.62 (3}3E5

_13_



ZIHSd 10-2016-0045981

Mo MHO M40 MHO 4o
oW =

1
:
N

M
o-MSH (50 1)

B)

ubd
a-MSH (50 aM)

Control

a-MSH  a-Arbutin

+

<
100 25 25 25
+ + - :

100 25 25 25
+ + + +
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