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(57) Abstract: The present invention relates to a composition for promoting adipocyte differentiation or adiponectin production, com-
prising a trimethoxy phenyl compound, an isomer thereof, a pharmaceutically acceptable salt thereof, a hydrate thereof, or a solvate
thereof as an effective ingredient. A composition according to the present specification promotes adipocyte differentiation or adiponectin
production, thereby exhibiting the effect of making the skin plump or increasing skin elasticity. Hence, the composition of the present
specification can find various applications as a pharmaceutical composition or cosmetic composition in the field such as that concerning
skin damage.
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[73] Q
H.CO S O
3 Y]
H,CO OH
OCH;

[74] Bt o] IETHE of| A A Q] L& o B0 A, B b 2 X ub A ¥ B3} =
olt] el AA Fx18t7] 918t 5l7] ke A 12 B ¥ = EEA] dd
3}3tE ot}

[75] [2}8H2] 1]

[76] Q

H.CO S O
3 Y ]
H,CO OH
OCH; 0
[77]
g o] AAE A F

[78] ols}, al7] o] AA| o & Folo] B by W) A A o2 dy gt} 18y
sh7]1 9] A AJol = & o] tff $t o] F & 5 7] <3l 1 Ale] A o2k Al EH
Y W, ok o] WS T H 9l 7} o] of) gk ¥ %) gkt

[79] AZd:3-B45-EHEA-A )0l THA5-F| =T A 4% A 4H

-1 @-2-A &l of » ] Z(3-(3.4.5-Trimethoxy-phenyl)-acrylic acid 5-hydroxy-4-oxo
-4H-pyran-2-ylmethyl ester) 2] A &

[80] st7] Bk&-2] 20) whet & g o] 3}sha] 19 Eg | EA] Hd 3heEQl
3-3.4,5-EH HA-2 d)-ob A H AL 5-8] EF A -4-2 A 4H-T] -2- U v e
of] 2~ ¥l] 2(3-(3,4,5-Trimethoxy-phenyl)-acrylic acid
5-hydroxy-4-oxo-4H-pyran-2-ylmethyl ester) & A 23} 1 T}

[81] [WH32] 2]
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[82] o
l l Cl
+ SOCl, —I»
HO
O
4 2 2-1
O
H,CO
? A O~Nat
H;CO
OCHs,
2-1 3-1
O
HsCO SN o O
H.CO Ol
OCH, O
1
[83] g7 HEE2 28 Sa 3t A g A2 sho] 9 o

[84] 50g9] 5-3] 55 Al-2-(3] =5 A v ©)-4H- 9] T-4-2 (0.35mmol) &

5o = 250mlel] 0] a1, 10 °C W 5= &0l A W Z}3to]

E] ¢ d & 2 e}o] = 50g (0.42mol)S 304 <t A 7kt AF-oll A 24| 3F
nHESE ] W 4= 2000 miol HH-&- & 7RSIt A H A & o Tfetal,
ZAto €l 1000 mloll 224 (] FEYE =), 3abul1u|F 3 A EHS 7}5)]
Az, G 5ha1 o 73 7, o] A& s F3st a1 AakS 7hste] A S AU
218 Azt dh-g A =<1 818H2] 2-19]

5-8| EEA-2-(F 2 2| E)-4H-5] -4-2 39.5¢ (70%)S =4 SLA 2 A Qi)

= AA

F
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ooy A, 3-(3,4,5- E & W 5 A]-3] d)-o} 2 H 4H(3-(3,4,5-Trimethoxy-phenyl)-acrylic
acid)(3-(2,6,6-timethyl-cyclohex-2-enyl) propenoic acid) 5g (0.026mol)Z}
FAFSIY EF 1.3 (0.031mol)2 W EH2- 40mlol] =0l il v EH2-S /3 F e
ZEAFE NN-U Hl | Folu] = 70mlol] o] 3}8H2] 3-19] 3} gh= & Al£sk 3l

&7 Axw shebA 3-19] gFghEel, 7] Az 2keha 2-19]
5-3| S A 2«(E 22 W E)-4H-3] T-4-2 4.2¢(0.026mol)= 7F3FAL 110 °C &
SZol| M 2413 Fet 7HE ks T S & R skal AAE R4kl "
300mlell =571 %, Zqlol ™ &N 5% 4kt S92 Al A ehal
kvt @A Theto] Az, G AlE ghglth ojol A EEE S
o Fpahar of o 7t Blol| A FHAIA Hhg A = 5.9g (69% &
AR AU

AF7] vl A 314 2] NMR 2 3= & 59 Y ER QLT

0]
=

2 A] o

AR 1: A Al xe] T4 RAXE 4 24

AX g2 &3t

017t 5] 8} A} M| 3 (human Subcutaneous Fat cells, ©] 8} hSCFs)<} 3] 8} %] |5t
A A 3} v A = ZenBio Inc. (NC, USA) 2B T3] 55715 % 91 CO
o W 7] ol A 79 31 vl skt

35 F5517] Yol w79 FH-E], hSCFst= 10 % Bl o} A& &4 (FBS, PAA,
Pasching, . 2~E €] o}, 10 ug/ml ¢! 1 (Sigma-Aldrich, MO, USA), 0.5 mM
3-ol A% 1-d g A4 (IBMX; Sigma-Aldrich, St. Louis, MO, USA) 1 uM
g A} E}$=(DEX, Sigma-Aldric, MO, USA), St. Louis, MO, USA) 2 1 uM
E 2 7] E}<E (Sigma-Aldrich, St. Louis, MO, USA)<- 3}+-3F Dulbecco ¥ &
o] =2 Wl A (DMEM; Lonza, Md, USA)E AL R A8, 14L& F71=2
Hl} st ot

AX FH RAXLSY 24

hSCFs A& -2 EZ-Cytox M| 3 A& 4] 7] E (MTT assay, Dacil lab Service,
South Korea) & AF-&6Fe] A 22}2] X Alof ula} =431t} & oF351H, hSCFsE
n 28t FEl R 7 4 st mlFetar, SR ol Z2 el Z A 4K (Kogic acid, ©] 3F KA)
400 uM, Al'ZAHCinammic acid, ©] 3} CA) 60 uM, 2
= 2] Wl & 2} =(glibenclamide, ©]3} GC) 30 uM % 13} &2 PAC-2 & U} F3H
FE(uM)E 247 24 A7 E 72 A ZE 5 9F hSCFsoll A 2] 8kt 71 %, EZ-Cytox
SN (10 pb)S 7t Dol Hrbstar, 2 A F <k 37 °Coll A vl Fat ATt w3 F A
(Synergy H2, BioTek., VT, USA)E AF£3F0] 450 nmoll A &] &3 55 5433t
2EAYE3 3] st HolH & 458 etk

A9 A, 2 gl & 3= o] At el ZA A (Kogic acid),
A3k Cinammic acid), 2 & 2] Wl £ 27 = (glibenclamide)) 3} F-A}&FA Y Bt}
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[97]

[98]
[99]
[100
[101

[102

[103
[104
[105
[106

|
|

|

—t e e

13
et T O R hSCRs Al 52 Bab7) 9l Sl o2 Hok, AgAl S 781 7h
FRH AL, ol Aol I 5F B wY TVt adEHAE 7 US2
FAL 4 9l
EEh AR 54 ok, A a2 S s st A, G e o] A S A
= el AR FHob Al fralatA] o8& A& geletit,

A 2: ALA X B35 4

24 g = 0(0il Red O, ORO) &

A7) A Aol 1ol A vl k¥ hSCFsoll T} %3 -5 5 (uM)2] PAC-2E ¥3}351=
245, @ FANZS KA (400 uM), CA (60 uM), 2 GC (30 uM)S A &) 3}
ZF 149 7 735 F 38kl AL, o] % 271 PBS(phosphate buffered saline)Z 7 ¥
M A 3EAL 3.7 % E5 < Hl 3] = (Sigma-Aldrich, St. Louis, MO, USA)Z 1 A| {F & <F
il . 214 ¥ hSCFs& PBS 59| 60 % >~ 22 &l =] & (Sigma-Aldrich, St.
Louis, MO, USA) 2. & A &3} 4 #l= 060 % Z=2Z2d 28 503 %
2 #=; OSigma-Aldrich, St. Louis, MO, USA)& 30 ¥-3+ A 2] 3l3ith A2 &
85 % TR FE]FE 3 3] AH3ta FRERE Pt OilRed O PR E
A %) 2 A2 1X71 W] 7 (Olympus, Tokyo, Japan) &2 A| Z}+3}&} G T},

%28 Fxstd, PAC2-S X8t 25 (5 Aol A PAC-16742% FA])9]

=~
>
2 5
o

749, &4 Tl KA (400 uM), CA (60 uM), 2 GC (30 uM) <} B] 113},
&57F10uMeL A5 FA 3 /AR 2ol 25uM, 50uM <! 7 -
A A ZT7E el EH A S7FE A s #Rls AL, FTt ol S A d
A Z7FH & ek o g A3E el vl B8, 7] Eel] A A =
32 SN = Ao dHA iz A Y E xo] = G(seletinoid G) 2}
] st M & fref Aol Ala5 FQlstlth uhehA, 2 g ol mhE E g EA]
Ad e 2odets 2= A5, ANAE 235 aH e

SN ATz AME & gl sl

A Ao 3: o}t] LU El mRNA 2 & (mRNA expression of adiponectin) ¥4

A A 7+ A ZF PCR (Real-time quantitative PCR (RT-qPCR))

TRIzol Al 9F (Life Technologies, Carlsbad, CA, USA)S AF-8-3Fo] A =A<
A Z ol uhe}, A7) A A o 19 4] Ml Y hSCFsoll T3t -5 5 (uM) 2] PAC2E
F3taliE A, 2 FA T ET 2 KA (400 uM), CA (60 uM), 2 GC (30 uM)=
t}okslk s 2 A 8] 8le], & RNAE $53}aL, RevertAid A 1 7}EF cDNA &4
7] E (Thermo Scientific, Pittsburgh, PA, USA)E Al-&-3lo] 4+ H %] 91 DNA
(cDNAs)E &/d3t7] &l lug® & RNAS AHEFTE ©F 1 ug®] cDNA A1& 3
Z} TagMan® *~ 2 H (Life Technologies, Carlsbad, CA, USA)E Quantitect Probe
PCR 7| E (Qiagen, Valencia, CA, USA)2| Ht-§ & 3+5&of 8] 48} a1, PCRS 7500
Wh2 2 Al ZF PCR A] 2= Bl (Fast real-time PCR system) (Life Technologies, Carlsbad,
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[107]

[108
[109
[110
[111

— e e

[112]

14

CA, UsA)9l olsl =355t ZF TagMan® Z 2 H = U531 4t}
glyceraldehyde-3-phosphate dehydrogenase (GAPDH; Part # 4352339E)©| o}, ¥.=
tlo] B = GAPDH th kel H|&fl vij4= A3t &2 Yeby, Al o 5 H % <l
Ao A 42 Flolt,

ol XY E mRNA 2 A58 FAS &= 38 28, PAC2 E ¥35h=
ZAE ] 9, %A T Z <1 KA (400 uM), CA (60 uM), 2 GC (30 uM) <}
H|55to], 5 5= 7F 10uMSl 74§ ofH £ ¥l mRNA S| & o] oA o =t 3

FALEE S0, 5 57k 25uM ) 45 30 ol 4, S0uME] 4% 5l o] 4 xko] 7k
s A S50, ST} ol AR E W Juk FobA s foln @
A5k ehh gt

AAd 4: ol TR O] A F 74

802 HYGEFA A H(ELISA assay)

A7 A el 1ol A Bl ¥ hSCFsol] ¥/ th =<1 KA (400 uM), CA (60 uM),
2 GC (30 uM) & PAC2E ¥ 88= A2 S st =5 & =2 ah9l o). vl ok
W] A1 & =4 3aL 13,000 rpmell A 15 E-3F D41 ¥-g)ato] A& A 7 89 o)
IRl E ofr] T El& Az 2] A Ao uhel S48 T} (Enzo Life Sciences,
Farmingdale, NY, USA).

T 4= ﬂzg}uﬂ PAC2 & ia‘jo}# ZH i ,] _0,4, ook/g EH}_-}O] Obg
o] Z3-¢1 KA (400 uM), CA (60 uM), 2 GC (30 uM) &} B L3}, 5
S olr] U El o] &&ko] A 2T §A}S a0l 25uM¢e! 749~ 3]

o]/, SOMM A AT 79 ol Aol 7 vz A g gl glaL, s
HiA W &4 ol Y H o] A AT mopA = 7 ou
e AT
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at7] 3heb] 12 FA ¥ = E W EA] Hd 33, o] of o] A A, o] 9
ofstA 0 2 3|8 7hsd 9, ol 9 e = ol &I =S F A
Ao B EFehE APEAE W3 e olr x| A H18 2=
[3}8H4 1]
O
H;CO S o o
||

H,CO OH

OCH, o
A1kl oA,
A7l FEARY s R E A R E VIS0 1WA 100 uMSl
e ER O sz AWAE ¥3l iz olu] el A X8 2AE
Al 18kl oA

A58 o] 2o A,
A7 ZAAEL AR AR AL EA o R = A WA E B3] =
olt] el A A8 A E

) 2B AN 9 8A AL B0 Bz XM E Bo} wis
ot E e AA FAE 2L

A1&el om

A7 ZAAEL A F 2AAE] As 50 Shi= A HAME E3F =
oPU R A4 £ 8 2R
A 1ol oA,

37 4B B DE U] ek A& SH R Sz AWAE

-
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o - o SAMPLE INFORMATION o
Sample Name: 742 Acquired By: System
Sample Type: Unknown Sample Set Name: 160128_rho_seletinoid
Vial: 86 Acq. Method Set: RHO_CD_50%_iso_MS
Injection #: 1 Processing Method RHO_seletinoid_380
Injection Volume:  10.00 ul Channel Name: 2487Channel 2
Run Time: 30.0 Minutes Proc. Chnl. Descr.;
Date Acquired: 1/28/2016 1:57:37 PMKST
Date Processed:  1/28/2016 4:49:09 PMKST

0.20
0.15—5
2 o.1o~f

0.05-

0.00-

Pl ~d o)
geivieg

gAvsSe] [y
LA SALERL LN LI St AL B ASLINL A BRI | LR M T T T YT T
© © © © © o © o © o o o o o o
e & §6 &8 &8 &6 ©6 &6 ©6 ©6 &6 © © o 9§
N ¢ VW O © N < U O O &N € W 0 o
o o - - NN N N N M
Minutes

Channel: 2487Channel 2; Processed Channel: ;

Result Id: 3133; Processing Method: RHO_seletinoid_380
Processed Channel Descr.:

RT | Area |% Area| Height

4.284 565 0.04 92

4.555 6835 0.44| 1162

4751] 15804 1.02] 2269

HIWIN| -

5.558 | 1525917 | 98.50 | 196134
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