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[AH7] 3}8H2] Vel A AE 2H(S)o]H;

Ry 3}7] FR2HE MExn;

a2

—_ (R11)p
\ 7

O-N
\§ (R1”p

X= Z(S)elH;

yrgo 4y

7l & & oF

2 02 ooy LEH(PPARS ) 2= 4 (agonist)] EfA AZ =277 (fetal reprogramming) &Eso gk
Ao, BT} ZAlsHAE B B e 27] OS A7) Zgoles Aty A2 ARE FHA 2 AT
95 MAFeEx A 9 7 dibedEs AT w5 AAS oixbE AIZE 2 (metabolic
reprogramming)dte] Adl W= AANA xR Aol F fF FFH] oF Hwg L Fo| tAld HEe] M S
At/ AAsta, 7198E FXAI7IE PPARS S EAY] AMEE &5 @k Zoltt. & wwe] ¢3tH PPARS
G ELE AN vfgzoAe] Xl Az B oiyeg, AAFeR IdRAFS AL Y w9
AN E G S /Ao zA 7 B FEAA A Azzagds T3 vR, 9 5 2
2 AP ESE o B xgol X 8dd aiAoeln, I3 ¥ & AFE B 7Y Fxlo] g et}
g7 e

ZAT(Skeletal muscle)2 FF &9t tiaAl EAC wgl K23 HZo2 UE 4 dtk(Schiaffino &
Reggiani Physiol. Rev., 1996, 76, 371-423). &2 Type Il muscled dUA|PForE EEFS ARESIH, ©
Al gE]7]of ol wE FAE dow ke Ko wol AT o9 g A2 Fa duxdow A
s AREEH, A &E 58 ohe S5 Bo] EAgT. X3 &t vl HEIZE=EoLE Eol 7?*] A
7] WiEoll Eell HlE] HA Holw, % Al kel o FRe AFIAHE AL oA AFEE SR I}
= &%l H&sltk(Costill, DL. et al., J. Appl. Pysiol., 1976, 40, 149-154; Salt et al., Ann. N

tin B
Y. Acad. Sci., 1977, 301, 3-44). %3 AL o] ula] AHAaF A3l T8 2 dgd wzkAo]l A7)
ulZoll, A (F-IH S 35% A AR AFHAE v 2 el e giabA FAke] who] A3 A H Y
tH(Wang, YX. et al., PlosBiol., 2004, 2, e294; Vihang A. Narkar et al, Cell, 2008, 134, 405-415).

&oto]l A3} (Fast-to-slow muscle fiber transformation)l ¥#&sli= KA AZ+= Calcineurin(Serrano, AL.
et al., Proc. Natl. Acad. Sci. USA., 2001, 98, 13108-13113), calmodulin-dependentkinase(Wu, H. et al.,
Science., 2002, 296, 349-352), PGC-1a(Lin, J. et al., Nature., 2002, 418, 797-801), AMPK(Vihang A.
Narkar et al, Cell, 2008, 134: 405-415), Sirtl % Adiponectin(Masato Iwabu et al., Nature, 2010, 464,
1313-1319), PPAR & (Wang, YX. et al., PlosBiol., 2004, 2, e294) %o] &4&# A v}, L 5 PPARS & Fupt
HolLh o] Al AHAL AA ATE FAA o] FAAN} Hel AT | FaG 2Rl WA

SAth. PPARS = Aol ol Wy H= 2= (ligand) oEH HARIAo|th. & So]H<l PPARS ¥ #hn}

_6_
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SS=50dl 10-1898608

2~(transgenic mice)® -9 AZAlFe Aol dAS] F7tHAM, o= I dEl= A Arb 77t
67%, 9297} F7tEttE A7l Buso] duk(Wang, YX. et al., PlosBiol., 2004, 2. e294). W PPARS -
XMVPﬁﬂﬁgixWﬁlﬂ%iﬂi@%%ﬁlﬂ%éﬂHBH%ﬂ%Aublw%ﬁiﬂﬁgﬂ,%%7H4ﬁﬂ
66% 7A%tth= Aol BuHdcH(Wang, YX. et al .,PlosBiol., 2004, 2. e294). uw}2}A, PPARS 7} A A4

2 gEsd 2h0 FaT HAAUE T 5 A
A TF PPAR § o] A EZ (agonist)S o] 83t AFAI = 7€ Ao 98 oF3 dE gE& Zyrf B
HATE. GW501516 AA7FA #3o] Ba® PPARS FAHER F 74 Zso] 543 Edo 1f+ William R.
Oliver, Jr. et al., Proc. Natl. Acad. Sci. USA., 2001, 98, 5306—5311). o] BAL o)Ll AdA 7]&

PPARS FAAL vh-25 o] &3 Aot vE 7%%7} HusAvk. =, Aol Gi5015162] ‘i‘r% Folte 2=
A B X]?Eﬂ FE maA7F depA] o, 53t Gi501516 Toﬂ% Al 2FEE AFolwt A A 2

A o] ZEZ % tH(Vihang A. Narkar et al, Ce]] 2008, 134, 405-415). wabA A A7FA] PPARS A E=
(agonist)Wro =z A& A a%S =3 o7} gt

i

B2t 2w (fetal programming)©]@h, SJAl7]el gjzte] w=E% 7ol wjole} A1) A%E AATE A
o2, AL G AME FEY P2 AYAANA AHS =99 shdolw, A ¥A 2% (developmental
programming), Efo} @A T2 v (fetal developmental programming)o|dle &2 T8 Al&=1 9tk &
o ZAs] Aelsiatd, A AA e viztel] m=FE o] B I @ AGr]e] FAo| FFES FA Hi, o
21ek Walyl o] o] Ax oS v H= AL uldtd(Mc-Millen and Robinson, Physiol Rev., 2005,
85, 571-633; Plagemann, Horm Res., 2006, 65, 8389; Taylor and Poston, Exp Physiol, 2007, 92, 287298).
B EN e 94@‘?1 iz} T2y Alre AA GG Bt BJTFE HAY 52 A FFE 2A H
H, AAZE HAS W ovRe, AEH A3, 9, 18, sUAs, o 53 22 A dEe] o] e
o= Aol ilﬂﬂ Ak, webA A ol & st thke AT MaAlE dom, gl o2 ERed
(taurine) s°] Stk AV 5 E9-HE  AFASH D= Tl JAH= Aol <A UiL(Cherif et
al.,J Endocrinol., 1998, 159, 341-348), arginine®] A% Fxxe} Ad#AA o] (cardiovascular disorder)®]
7HHQ}: Aol dHA JAk(Wu et al., J Nutr., 2004, 134, 2169-2172). T3+ FAF A= 93] ALE7 wol
43t A= HA4k(folic acid)e] A= Fiee] oWl a3l oz LA duk(Lillycrop et al., J
A@tr., 2005, 135, 1382-1386). "% v EA% GLP-19 BAHEAZA G AEEFHE 71X 5l JE exedin-4
& HA(rat)e] SA7|H Fofgk A3 Arst~Ed 2 (oxidative stress)7F #HAskar, old uwe} Bzt Fwrt
e = glgo] BuEArh(Stoffers DA et al., Diabetes. 2003, 52, 734-740; Raab EL et al., Am. J.
Physiol. Regul. Integr. Comp. Physiol., 2009, 297, 1785-1794).

o aE PMMSﬂﬂ“é@@muﬁlWﬂﬂ*ilﬂo3&%&%%&@€Jﬁﬁ%%@ﬂﬁq
oﬂ/ﬂ—‘;— A7) B F87)e oju|o) A BAEAS FoIdtE WY (maternal treatment)S AR}

o QBT 1 A% PGS BATATOCE BEole wAdel AT Aol 7 2
ol o8] B Amz gyl @ A vkt AR 4% o o4 PPARS BHEAL %o WA
2B A GgedE BTSn AT 2 FYHJL. = 1A AH R £F $H % v %

9l Al RSl wHo] A E] o TE AxFgoen, 7|9
g=o] HA) whe-sEYk ofel, A A

gjake] A 5 A B EH el ﬂ‘%‘/‘—’#ﬂﬂ% As deshsit.

1?_]__
= AT 2R 250l dSHAH.
29 A9 M= PPARS 9] EAEARIoR

& 0001) Schiaffino & Reggiani Physiol. Rev., 1996, 76, 371-423
(W53 &3 0002) Costill, DL. et al., J. Appl. Pysiol., 1976, 40, 149-154
(W 53&& 0003) Saltin B et al., Ann. N. Y. Acad. Sci., 1977, 301, 3-44
(R &3] &3 0004) Wang, YX. et al., PlosBiol., 2004, 2, €294

3153 0005) Vihang A. Narkar et al, Cell, 2008, 134, 405-415

(R &3 %3 0006) Serrano, AL. et al., Proc. Natl. Acad. Sci. USA., 2001, 98, 13108-13113



[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

S=50ol 10-1898608

(W] 534 0007)  Wu, H. et al., Science., 2002, 296, 349-352

(W] 534 0008) Lin, J. et al., Nature., 2002, 418, 797-801

(RI53 &3 0009) Masato Iwabu et al., Nature, 2010, 464, 1313-1319

(W] E53)%4 0010)  William R. Oliver, Jr. et al., Proc. Natl. Acad. Sci. USA., 2001, 98, 5306-5311
(W] 53%¥ 0011)  Mc-Millen and Robinson, Physiol Rev., 2005, 85, 571-633
(W] 53%¥ 0012) Plagemann, Horm Res., 2006, 65, 8389

(53] 0013)  Taylor and Poston, Exp Physiol, 2007, 92, 287298

(W] 53)&4 0014)  Cherif et al.,J Endocrinol., 1998, 159, 341-348

(M E3E3 0015)  Wu et al., J Nutr., 2004, 134, 2169-2172

(W53 &¢ 0016)  Lillycrop et al., J Nutr., 2005, 135, 1382-1386

(W] 534 0017)  Stoffers DA et al., Diabetes. 2003, 52, 734-740

(B &3] 53 0018) Raab EL et al., Am. J. Physiol. Regul. Integr. Comp. Physiol., 2009, 297, 1785-

gige] g
S dst = HA

B oo PPARS @

_]

o = T o= QIR B
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o2 oAM= &5 glo]l 27 PPARS

2S

2y

T 11— 1= = %I'/Ké
EANS o] &ato] QIgtelu & A AFE S7HA AFES A FEA71a, 5 JAY dAE AZZ
Tefrg skl tiARY é]i@‘r(metabohc diseases)?] WS FHHoR o} e JgAAFH Y, 719HE FHUAR
Aol 71F (WO 2009/086526, W02008/083330)014 B nle}l ¢35 2P E Aoltl, vl MW AL
PPARS o] Bf#} AlZmagn) g0 AdHer Judds 7HA L dHojvbes vk AfoMe 4 vhe-=

sl sealA et Aot

5, B odtgo] HXe SR owA HEAE SR B3} =83 § (peroxisome proliferator activated
) % ﬂ]

receptor &, PPARS) EAAl(agonist)ES XS, I A A2 1Y (fetal reprogramming)-§& F

B owe) e BAL b8 A9 EAEROIA PPARS BAAZ ookt wAE xges, AN A9l
EREFE WA AZ2aYY PHE AT Roln

w oo UE BAe PPARS BAAT TS, A0S TS LREE A Axzadw Poel o
AR A 2 AT Y, b A8 i, EE vloE $18 4F A, 1% A% waa
5d gH 2HBS AT Aol

wowe) e Bhe bR PPARS $YAE ERsh, TREE b Az ey el o8] A
A 1A 2 ATE W, oA AR oY, EE oY $08 AR 2YRS AFHE Aol

®owyel e BAe YAARA PPARS BHAE EFHE, THEE B Az Piel ols) g
A 2 ATY BY, WA AR A, = 19y 30§ 2R EE ol 2YBL AT
Zelt.

Mol e BHe fEAROEA PPARS BAAE EFeE, A0S et TREEY HA ALEI
1

ola) AAE A AT Z=AAL A EBeE Aot

wyel e BAe FEYTORA PPARS BYAET EFshs, Are ALt EHERe €A Axza
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o] A8 FrletRon, nAW 4 & FFo oF vvr A g A3 S gipg FFT o]l dA

5] oA = AT

HIREE: W] g ifwt oy, uAES, FWAst, AL 2
L R § ZAEH o BA} Azman

HlTHEE olye}l, BE tJASF o (metabolic syndrome)o] gt o|® 75 714 & 4 U},
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Edegols st v, mEZE=ols B fdEs 5AE 7ML v
e q 1]
%

T
TGS E 4 9o, PPARS FAHEAS AE Fof wkx] e o] x|
kel

= B o amoe gagARoaA HEAE ZAx #A3t =84 §(peroxisome proliferator activated
3 9

receptor &, PPARS) & Al(agonist)E XTI, EfHe=2 HIAF AZ2 2% (fetal reprogramming)§ =
AES ATdch. B3, 2 02 A7kE A9e 2RsEA PPARS SAE Folste dAE x¥ske, <l
HE ALY LhsE HA Az2a WES Aeset. =3, 2 Iy PPARS EAAE Edehke, At
< X8t EAEEY BiA AZ2adgn el o) AME JRAS] 2 AT 3, oAb AR o, &
= 7198 FAL A HUMA, Vs AF BREA e 75 58 2AAES Ased. Eg, B odye F
kA=A PPARS EAAE EFE, ERFEES HA AzZzad ol o8 AMNE AAe 2 ATY
G, dAg 23 o, e 7198 F38 AR 2AAES ATt ek, 2 o3-S H7MAIEA PPARS &
AAE X8, Efes9 HA Az aw e s AAE JiAel & AFE &, ouxbd 2
dil, e 719" SXE B5 EE ol 2SS AFet. Eg, B UHe §a47 024 PPARS &
Ag x3ete, AE 2¥eE EH5ES] BA Azzady HRjel ofs) AME A ]

A A8 SXAAE Al
=

o ejA AZ=

oA wel= PPARS GAEAS o AISHH ool Zrh, spA|E, B A2 o]dt oAlE EHNE Ay
A gkom TE PPARS FAHEZC HLHU[PPARS FAEZ oAl: WO 2010/039789, WO 2010/028761, WO
2010/023572, WO 2010/009215, WO 2010/009212, WO 2010/009210, WO 2010/008299, WO 2009/155709, WO
2009/140342, WO 2009/136290, WO 2009/114173, WO 2009/098000, WO 2009/097999, WO 2009/097998, WO
2009/097997, WO 2009/097995, WO 2009/091550, WO 2009/078981, WO 2009/039944, WO 2009/039943, WO
2009/039942, WO 2009/027785, WO 2009/024287, WO 2009/016216, WO 2009/006483, WO 2008/144925, WO
2008/135141, WO 2008/122014, WO 2008/115574, WO 2008/104557, WO 2008/089892, WO 2008/085316, WO
2008/079293, WO 2008/070150, WO 2008/060476, WO 2008/058631, WO 2008/058630, WO 2008/058629, WO
2008/058628, WO 2008/052658, WO 2008/017381, WO 2008/000484, WO 2007/131622, WO 2007/131621, WO
2007/131620, WO 2007/131619, WO 2007/130075, WO 2007/121432, WO 2007/110216, WO 2007/110215, WO
2007/107869, WO 2007/105050, WO 2007/105049, WO 2007/089857, WO 2007/089667, WO 2007/087448, WO
2007/087204, WO 2007/059871, WO 2007/056496, WO 2007/056210, WO 2007/047432, WO 2007/033231, WO
2007/016538, WO 2006/137796, WO 2006/137795, WO 2006/124490, WO 2006/123185, WO 2006/123184, WO
2006/123183, WO 2006/123182, WO 2006/113919, WO 2006/111321, WO 2006/111261, WO 2006/104826, WO
2006/102067, WO 2006/098912, WO 2006/097220, WO 2006/092507, WO 2006/091506, WO 2006/087630, WO
2006/084176, WO 2006/083645, WO 2006/078605, WO 2006/078575, WO 2006/076681, WO 2006/056854, WO
2006/055187, W0/2006/041197, WO 2006/040002, WO 2006/034128, WO 2006/033004, WO 2006/033062, WO
2006/032987, WO 2006/032384, WO 2006/032023, WO 2006/031969, WO 2006/018174, WO 2006/017055, WO
2005/115983, WO 2005/113506, WO 2005/105754, WO 2005/105736, WO 2005/105726, WO 2005/103022, WO
2005/097784, WO 2005/092317, WO 2005/092316, WO 2005/091857, WO 2005/077925, WO 2005/066136, WO
2005/065683, WO 2005/063762, WO 2005/063761, WO 2005/060958, WO 2005/041959, WO 2005/037763, WO
2005/037199, WO 2005/030694, WO 2005/007628, WO 2005/007111, WO 2004/101752, WO 2004/096137, WO
2004/093799, WO 2004/092117, WO 2004/073606, WO 2004/067482, WO 2004/066929, WO 2004/063184, W0
2004/063166, WO 2004/063165, WO 2004/063155, WO 2004/033438, WO 2004/033416, WO 2004/018421, WO
2004/007430, WO 2003/094845, WO 2003/074495, WO 2003/072100, WO 2003/048108, WO 2002/102813, WO
2002/092590, WO 2001/070754, WO 2001/070753, WO 1998/049555, WO 1998/27974, WO 1997/28149, W0
1997/28115, WO 1997/27857, WO 1997/27847, WO 1997/28137, WO 1996/001317 1.

_10_



oin
M
Jm

o1 10-1898608

[0032] 47) PPARG S4B F A4 ehv] sheha 1w mAWn
[0033] [3}sh4] 1]
R, (o
b a o
[0034] Ri
(0]
S or,
[0035] 7] 818H4) Dol A A AbR(0), AANH), 3HS) E= Agir(Se)ola; B RaRs oy,
[0036] Ri2 87| X225 AdE,
(R12)n (R12)n
\}
N /
(R12)r (Rea) (R12)n
™ 5, e
N O
O-N O-N S
R X
QUL R UL (Rig 11"’@_(\(
N’ N
[0037] =
’d
&@_(Rﬂ)s
[0039] R 424, C-C; 271, Y wE Ay FREEE A9Ed;
(R12)n (R12)n
(R11)p M(Rﬂ)q
\}
N /)
(R12) (Ri1) (R12)n
N (0]
O'N O'N
%mm %Rﬂ)q
)
[0040] Nz
[0041] X F(S) =& AE(Se)olH;
[0042] YE B (CH) ®=E ZA(N)ojH;
[0043] R F4, CGol € Tx gaAo]ar;
[0044] Ry @ Ree= M2 5HH R 4, 27 T (-9 &Zdo)n;
[0045] ReS T4, €G] &7, -G ¢Ad, &8ss, d2YETS v fF70kola,
[0046] Ry % Rpe A2 5HH0R 4, 24, (-G9 €2 =& (-9 &FAjojH;
[0047] Ry g4, 27, -G9 &2, sd=2ae7], -G;9 &4, @27 A&d (-C: &2 = d279]

_11_



[0048]
[0049]
[0050]
[0051]
[0052]

[0053]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]
[0063]

[0064]

S=50ol 10-1898608

m % e AR =Yoo 1-49] Aol
pi 1-59] AgrolaL;
Qi 1-49] AFrolaL;
r& 1-39] Agelx

st 1-59 A%olx

7] Re, Ry, Ry, Rs, Rs, Rip, Riz 2 Rp® € E &FAE sh o] =27 i (-C2 &Zolnlo] 1§ A
a4 4 gok]

4}7] PPARS EAEZ T AR 317] 35 112 BA9Y.

[3}eh4] 111

R, (Rom

[%47] 882 oA Ae 3(S) EE Adla(Se)olil; Be

Ri 87] FREHY AduEn;

§(R11)p §_©—@(Rﬂ)q
§W(R“)p §—@o©_m11)p

O-n O-N S
—\ (R11)p —\ (R11)q (Rﬂ)p% >__<XI(
N’ N
-~

‘&@—(Rm)s
Y

RE T4, G-C; ¢471, £ S7] FRRNE AgEY;

(R11)p = (R11)q
aYa¥)
R
N (0)

%R1 1 )p %R1 1 )q

= 3F(S) & Ada(Se)ol™

Fl

Y& ©ACH) Ee 2AaN)olH;

_12_



[0065]
[0066]
[0067]
[0068]

[0069]

[0070]
[0071]
[0072]
[0073]

[0074]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
[0082]
[0083]

[0084]

[0085]

S=50dl 10-1898608

ReS 4, C-C9 &7, (2 ¢Ad, 2835 B g2 EFSHo|;
Ry 4, 24, (-C9 47 =& (-2 &AM,

Ry 4, 24, -G <47, dezag]7], -G &=, dzdo] xe (-9 42 =&

e
ki
=
o

me 1-49] Agroln;
pE 1-5¢] Aol
qE 1-49] AFola
st 1-5¢] Are]aL;

471 Re, Ry, Ru, Rs, Re, Ry B Ryl & 2 LFAE sk o] =27

O'N N

S (R11)p \§ (R11)q
)
N .~

XE 3H(S) T Ay E(Se)o)H;
Y& ga(CH) =5 FaN)oH;



[0086]
[0087]

[0088]

[0089]
[0090]
[0091]
[0092]

[0093]

[0095]

[0096]

[0097]
[0098]

[0099]

[0100]
[0101]

[0102]

[0103]

[0104]

[0105]
[0106]

[0107]

S=50ol 10-1898608

Ry 4, &2, -G 47 =& (-2 &AM,

Ry g4, 27, (-C9 ¢4, dH23g 7], -G &34, &2700] A

rlot
il
o
&
1o
1o
i
t
s
ok
u
o
o

m 1-49] AgrolH;

pi 1-5¢] Agrolal

Qe 1-49] AFola

s& 1-59] Agoln

47 Ro, Rs, Riy Rs, Rs, Ru 2 Ry® & 2 UFAE sht o)) @&z T -0 YZolilo] tf x3kg
et ]

A7) PPARS A EZ T dE = 3l7] 3] [VE BA| 9.

&

O-N O-N

- (R11)p S (R11)q
1
N =

X= 2(S) =& AuUE(Se)olH;
Y= B (CH) B=E FA(N)ojH;
Ry 4, 24, -G9 47 =+ (-2 &AM,

Ry T4, 27, -G &4, sd23g7], -G &¢I, E270] X3e (-G ¢ Eve

i)
i
)
o

pE 1-59] Aolx
g 1-49] AGFolxn

s¥ 1-59 Hg=o]aL;

_14_



SS=50ol 10-1898608

[0108] 471 R B Rp® & B ESAIE sk o)) dEAl EE (-CGo dopvlo]l ¥ A#E 4 gl ]
(0110] 47 PPARS 2 Ed T At st db7] sk vE AlE
[0111] [s}eh2 V]

(o)

[0112]
[0113] (A7) 3}8Ha] VoA AE Zh7) Bgao= 3H(S) £ AHHE(Se)olH;

[0114] ReS 8l7] FRENE Mewn;

(R11)p =\ AR11)q
aYaY)
N (0]

O-N
%Rmp (Rur)g
I
[0115]

[0116] XE 3(S) TE A E(Se)o)H

[0117] Ry &4, d22, (-G ¢4 E& -G &FAo)H;

[0118] pE 1-59] H=ola;

[0119] e 1-49] AFo]ar;

[0120] A7) Ryl 47 2 dFAE s o) g2l wE (-Co gholvle] ¥ Xgd S 9t}
[0122] 7] PPARS S EH T AfEALE B FAH oz 7] sk VIZ mAldct.

[0123] [3}sh4] VI]

[0124]
[0125] (7] 88t VIdlA A b2 595 oz 3(S) T AE(Se)olH;

_15_



[0127]
[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

Ry &t7] FE2EFH A9EH;

(R11)p W(Rﬂ)q

— (R11)p /@_
(R11)p
C L
O- 0-
\§ (R11)p S (R11)q
N’ —
X (S T AdE(Se)olH;

o7 wE dEdo|H;

ox
N
o
o)
=
=
n
i)
>,
]
w
ofy
>
=
o
w
rlo
k
v
-
2
N
o
ku
g
L“L'
N
oty
el
o
m‘\
5
my
i)

m om
(@]
o

[}

10-1898608



[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

O o\/(l)j\OH
O Sfj

_17_

5

10-1898608



10-1898608

s=s4

Se

CF;

FiC
FiC
FiC

Ci

[0145]
[0146]
[0147]
[0148]
[0149]

K B
S Jo ! T
1mwgﬂ;v@ ,
i 1
- 5 = o Fo o ]
E%mo_]_orlma %%%%@L
Apéauwe J| Wk = 9 9
Zfo ‘HIO =3 %O dl ,IL ;OL ET M‘.-_H _.ﬁ ‘Wﬂ ‘WO
ﬂdﬁ; ﬂ, TGS o oK
T ] o T oF 4 e ;
= K 1 NO ) 2 o : ;
© b,._ O# 2 ofu WT.: ﬂmwﬁ 0 N - ,._lm
EO ‘& UL HI o JL TR 1_m — _LLE M \wx © B_l
E‘zﬂwa&, ﬂuﬂ,&zaﬁWA
M_Avl,moﬂov}mﬂlu” ﬂoqﬂvldlw_iu]ymOmpu
oo B E:EJETEHMJ
Wi ﬂ.o &o OE oEK - . Jl 8o AE b X
,ﬁﬂ%. qudrﬁolﬂuﬂmo
ﬁ&oiaww 5@9&%%%@
T ™ o T | T ol T EE :
,hd.a, ﬂezﬂoJ %o]oﬂeT@ ],o#wﬁ
14 - 2 11%%%.&01&
o KN w o 2 oF T 2 B & < :
oF o X ol Mo T ® ’ + 5
B e = oy Ty 8 G
OME X oo W o ~) o ik i - 9 ;
~ el X0 X T i S ._|ry ki i -
5 _zznynllo & of@ﬂmﬂg
nrdWoamﬁWou_lrﬂ.Mﬂmu& ohmi
mouF:uﬂeou]L%S%m .oT_zv%d
P Rfiogu
. X N < = uﬁ M = _1% > g
w oo ) oK %O Pﬂ”]awm.axm;
D..,|,.r ol nrd,ﬂ|o k]..o o ETJIE 5
Pd.a]o,moiod.EEEAEu ,moL
7 U o T = R
i B < P 2 R o
Fimxa& = AUr,WbUrwjmxoat?
rFE~a ! x° o S ;
E.z@kﬂ@%mﬁu HW\O@@%W%
Zao ;A ;ow_ %U - - —_ w - Z_.# o — dl
ot g (A LW g Cx
; - . . R %o N B X A=
N_.Wme.n_.iﬁ aaﬂuun_]m]@.ow "
Lﬁeﬂ,iﬁ% . awﬂufﬂ
= s 0 g i ok A o B
o - Mo ' | ]e ™ T 0 o o © :
T op I 2 TGS o N o
ﬂlﬂx X Nlo ol o i h e
~o o X0 - U of B = G E :
: ¥ OE E N X rl :.L
o o bk B 2HEE -
F i3 i ¥ o o & 5 T
o 1 %o —_ I m (& .
o T M g X ﬁ1ov Bk <
e %¢ﬂ§§ .z_XAﬂ%ﬂMﬁo
=) 5] ‘l O 1_r
; Tl T o B i = N r
En_v = El HL o ml ! —~ i e :u
K ﬂe ! N_.o T.: - ,D! : y
- » do Hin = T = O T _ TR
2N =0 <r o o o = 0 = ;
o o K m ~ T o %o O o
T X = gl el EY -
& zo MEZ i ‘__Lt
_LﬂWOch%mro&
= o I
| i~ =
w B
o
=

_18_



10-1898608

s==4

o

wjr
®

252 29

o
=

244

of W2, PPARS

bl

X
L

[0152]

27" (metabolic

A

7

=
=

QA oA}

1:01—
SEREE

=
T

reprogramming)

248 A A

44

ZRAZIt}. wEkA] PPAR &

=
o

B

[0153]

o

ojnlo] Folfl PPARS FAEZA

Rk

2_

s
2
a3},

A

=
=

whg-s Bl

™

of ola] ejA} Azz vy

]

X
B

ozel

B

A

oAl PPARS 2

/‘5:‘1_

NN BT 6774 At W AT Mad 43t (o= 8).

A

zawd eake] A §, 2R type B4 A3 (A,

ol A B A=

49

19] Wl e A48

7-=

sy
a

£ 2Ag 7,

el

| Gastrocnemius =04 A

3]

D) 3l

(C,

s

A

(immunohistochemistry)

e &

ok
S

5] %9}

5% 39l

metachromatic

T

KeN
=

T

o

7

Bl
)

2]

i)

=
= %

ol micro-array 23

43

o wet A%

By

94

1

8- &

oy
a

HlE A3} (xx, P < 0.01;%%+ P < 0.001).

thermogenesis®ll

Aol

oF
ol
o
Njo

T

o] Ao

WS Blast Ad (%, P< 0.05;%k P <0.01;%%k P < 0.001).

T8

Fo] slow type @59 7]l

S

&

oA real-time PCR ¥4I & o]

(x, P<0.05;%*x P <0.001).

TP x

t:i_]_—

& vl

1513
=

ol

o] A3}7} PPARS 2

A9

T2y

el whet A Bk A

H,

9]
o]

1

s
a

12 -
PPAR § 7}

s
a

P < 0.05;%% P <

(%,

ol

A=)
4]

real-time PCR ©]&3f

& ©
Hds

gl

oF

o)
2|

mJ
™
w

0.01; %%+ P < 0.001)

o 4] PPARG ol <]

A9

T2y

of wket HAlE e}k A

i

94

1

s
a

=13 -

A (%, P<0.05).

A9

i3

°ol&

KeN
=

1] 7 (confocal microscope)

ol wet AAE Bk A

1 x]Zo] S7Fst % (male) w5

o 4] PPAR & ©ll ]3]

A9

LR I

ks

14 - % 19

s
a

) (xxx, P <0.001,n = 4-5).

< °l

o] AFHE treadmill

Eal

] 2 o] =713 U7 (female) T}

3]

o A PPARS °ll <]

3]
tol S AP (e, P <0.001,n = 4-5).

/KEI

o] XA S treadmillS ©]

o
g2

_19_



[0154]
[0155]
[0156]

[0157]

[0158]

[0159]
[0160]

[0161]

S=50dl 10-1898608

T 16 - = 19 Wi wpel HAAE AFAA oximaxE &3t TFWEHES S AFU(#x, P <0.01,n =
4).
T 17 - & 169 AE WA gtom gakste] Blwst A3l (xx, P <0.01,n = 4).

T 18 - &= 19 Wl et AAlE ezt Az2 oy AgA XWe] 35%% IAWAIRE HFHAIZIEA AT
7% FolE 7153 A3(*, P<0.05,n = 5).

0%
A
1o,
e

19 - % 19 Wyel ok ANR HA Az Aol AW AR 8 Furl fud
2] E $3Y3 A7 (**, P <0.0l,n = 6).

20 - % 19) wpgel] wieh AAE WA Az ey AN 1AW AA o3 st fE B
Z 3% Ay (*xx, P <0.00l,n = 6).

e

T 21 - & 19 W wgl AAE A AZ2 s AdoA] (MDD1226 &% 9= A (s, P < 0.01,n=4).

T 22 - & 19 WhHol wEl AAlE e Az oy A3eA] GW5015169] Fof A]7](1: Vehicle treatment
of pregnant mice during gestation and lactation period; 2: GW501516 treatment of pregnant mice during
lactation; 3: GW501516 treatment of pregnant mice during gestation; 4: GW501516 treatment of pregnant
mice during gestation and lactation period)ol W& A 38 ZF7} &% zo]E wwd AIAI(xx, P <
0.01;#*x P < 0.001,n=4).

23 - & 19 ud wel AAE ®HA AZzZ oy Ao CMDD11129] Fo] %9} AW (nale)d] WE X
T8 F7 mse Ao](s#x, P <0.001,n=4).

- % 19 W wE AAE ez AZEoady Ao A (MDD11129] Bo] ol AW (female)o] W
50| Zpo](sxx, P < 0.001,n=4).

g}

&= 26 - &= 259 Wl uel Al APolAM A2d FnEd AFe] 227 A HEES ST dI(x,
P <0.05,n=6~9).

H
Do
ol
|
2
Do
oft ol
ofl
kr
b
e,

< o]B_

O]
o
e

BT

ot

we A7) G FAF

olal, ¥ WS AAloel 93] A3 At
o, 317] AAeE B oaE S dA)ss A W R wgo] ylgo] 317] Ao = Ae ofu),
1. PPARS SHEZ % BHA AZ=a1dY &5

al7] AA ool AlgE PPARS BAEA FxE sl7]9F Pt

: @f\)LOH : @/\‘)\)LOH

CMDD1111 CMDD1226

’d

—
/
—

cl o
o
F
S< s
N

CMDD1112
<Al 1> PPARS S EHS o] &3 vhe-20] BiAk Az =z

S IHEE WA PPARS o ElA ATz Yo i I
PPARS FAHEHS %oqék—t— H(maternal treatment)< ©]€3}¢t). ElA} A|ZZ 1y

ﬂJlO o

_20_



S=50dl 10-1898608

2o PPARG BAERE WY 10 m/kedl BER AT Folaglen, TAAL AFWWe = 19
RS

[0162] (1) PPARS &A= eul E3} o] shol

[0163] B o7  AMES PPARS  BAEAel QDI W Ewelns  selss]  9jste]  ofEE e}
(Pharmacoklnetlcs) APES FdSAT. dAl F 16 Lol A whg-Zof (MDDI111E 10 mg/kg $ == 7 F
A F, 24 A7 B RAFED B oo Ry PR FEZ BAgY. 1 27 mAe Ay
FEEE(Cu)7t 38 ul o om, ANPFERe EReHE AT (T)S 1 AZFlRAa, W37 (1,)E 9 A7

7}eh= A ko)

olltt. HIAY] AS-= mAl g A7te] uwh
uM o]dt}t. o] HEE HXloA PPARS & &
< Hure 535t EEYS st 2).

[0164] (2) A3k ojujo]] PPARS A E2 Fo(Maternal treatment)E £3+ v}~ Hixlo] A=z =218

[0165] 7Fd7] A whgseh A wkeaE WAl & EP 1(plug) FAR1S B A4l HFE s dale]
Felel AR w2l Al 67 (L2171 2 FRH7IZH) Sk QDD1111S wid 1 82 10 mg/kge] F=2 AT Fo
shaivk. AT F oAEHol ok gL #FE 4 gty 92l 717 F Vehicled FoIg gz 1&
o] BAIE 1.33 £ 0.11 13"0101*7, CMDD1111& FoJdk gjate] FA= 1.37 + 0.09 2o F 1§ Ale]¢]
A abel= KolA] FUrH(E 3). ®d 3 F1F EAte] A SEE vugh Ao FolEde| ofgk A%
Ay Fx1& #zEE A ‘L%akit%(E 4), A7 HAS "ol F 1F Abololl AT Aozt uA] eFekil(=
5), Alizaren red S} Alician blue @A eFS o] &3 FAFAN AyoME FoJ&Ho] 23t 7]gdS #A#sk 4

AATH(= 6).
AAlel 2> PPARS & 23S Fof HiAt ALz e vhe-2o] AR 27 5 AT

o
uZol] Ztoll ] HA Helth. Exle] IEE A

IS ¢ AT (= 79 A 4 B).
o] Aol %ﬂﬂﬁi%ﬂe Q"Jé}ﬂ st Aol ATYE A& F, 0CTel
= 8mm FAZ HFH 3 F Llo]l== 7|
}o] metachromatic %/‘-‘1% Ty Y. A2 Metachromatic @S b 2o H] &)
Hoh X 79 ColA AT = e AAHH, FAEZ(CMDIIID A ]38l gastrocnemius
= Qe = Ak, AR T2 myosin heavy chain

[0167]

/\
=o}

[0168]

i E o

Mo B on XX
o o S K 2 o |

oft
i
>
)
O
oft
fo
N
»
rlo
oft
i
=
rﬂ
’8‘
—
<
=4
o
=]
?i,
il
=
ol
ol

o 9

o] A (CMDD1111) el o)k =
& S, 1 A3 = 79
A= AAH, —%—04394 gastrocnemius 5 ] A slow type MHCoﬂ oS molm =ASI} Zs)ar
| A= metachromatic G4 Ayl 52 | AR A Eolw

Jryo] =718k AL FolE 4

"l\__E

o
o
1o
o|\
N
el
il
=
L
n!
fot
(o,
014
ol
i
4 -
ol
ol
2
w
Y
=
-
<
el
=
=
0
it

>

[0170]  <AAd] 3> Bgrole 2UL B A

o|\
N

bas 9%

stol] ofs ejAk ALz e vhe-2ol M A A F7F dde wel 7] s

)
=his

[0171] B 3 AES PPARS A
A

[0172] (1) Microarrays ©]&3 - &3 4

[0173] FEo] A PPARS FAEZA(CMDDIIIL) ] o8] Efx} A= w 3 F38 vl-$-29] gastrocnemius &<
e 5, Trizol A]¢K(Gibco)S ©]-&3}o] total RNAE FE3Iith. 2218 RNA= A% 2 <& AT A4S
<, Mouse 430 2.0(Affimatrix) & o] &% Fxx &3 £4& 93 A3}

=

[0174] At o AT So] nlg B mEIZEdokE RA AL glar, At Akskrh F7kEo] 9o contraction
]

[e]
L [e)
%o 5AL AL gtk BAAR 9 A A 2ol BAE §074 BHe] BE FAHGSS Ha

[0175] Ak Alste) mEEEgol 38 98 I54AQ 49 Pantothenate kinase 1(PANK1: 2.4W), carnitine
palmitoyl transferase 1a(CPT-la: 1.4®]), acyl CoA dehydrogenase(ACAD: 1.7#]), acyl CoA
synthetase(ACSL: 1.5%H), cytochrome 8a(COX8A: 1.74}), ubiquinone(2.0W}), 2]l uncoupling protein 2,

_21_



[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

S=50ol 10-1898608

A2 HAAS %7}/\]7]—'& Ao
Mef2a (1.4n)) 93 <
3telTt.

A2 Sl vE @S ZEs 7FAAL 3o, slow subtyped] Z 2 OWAS ZHAA vt FHIFAE
Hoddgo) o9& A Fo] F713F mb$-2~F myosin binding protein C3(MYBPC3: 2.83H), Troponin T2(2.38}),
Troponin 1(3.29]), myosin heavy chain 6(Myh6: 2.79]), myosin light chain 7(Myl7: 2.9¥])3} Z-& slow
typed] Z& 2 dhalde] WM wF oy}, MAEFe ZHsk £HEARI ryanodine receptor 2, 3(RYR2, 3:
2.89), 2.0vH), ATPase, Ca2+ transporting(SERCA: 1.4¥}), phospholamban(PLN: 2.8uj)e] @&lo] Z7}% AT},

&O

(2) Real-time PCRS ©]-&3F Fxx} o F4

Miroarray 4 A& F7H4 oz AFe7] #18to] real-time P(RE ©]- &% FH4 23 &4 A3S s
of. 259 w7 F PPARS EAEZA(CMDDIIILD) S Foz ex} A2 agyo] d vf92~ 152 Carnitine
palmitoyl transferase la(CPT-la: 1.59]), Uncoupling protein 3(UCP3: 4.24}), Acyl CoA synthetase(ACSL:
1.4491), Acyl CoA dehydrogenase(ACAD10: 2.049]), 123l NDUFA12(1.3u})$} #o] XAl 4Fsle} thermogenesis
of A ZHAte] o] Frtekdvh. ek X 2ol A wWol AEM ZFoA Ak AsE SUNA dRE
MAAAN 7= Aoz 4e7 adiponectin (ADIPOQ: 2.5uH)2] ¥&o] &3] 78It %= 9)

PGC-1a &= A4 AF8}ke] co-activator ¥%F ofug}, mEFZEz|ol AP A2 HAE F7HA7]

AAZ WA Atk o] fdzke] H¥ao] PPARS A EZA(CMDDIIID G <]siA 1.6 F748kAeh. Hd
=59 remodeling FANA &£ XZ3E F7HA7IE Aoz 4# R CaMKIlb, do =d A z+z} 4,58,
3.28) F7bsllth. WEH o]n] loss of function studyE &3l A AAHS dAAZI= Aoz &elx] HDAC4S
B 0.6 2 AAsATH (= 10).

TATNM AFEAe ZF FEE excitation—contraction couplingdll BFEFolw | o] AV E&Ho FHA

Aile S8 AT, B dgol A A Zo] F7ket upeAs EHAHES] cytosolic AHEES
zAsl= Aoz 4#HA factorE2l Ldo] F7FEFTE. RYR2 2 RYR3S sarcoplasmic membraneo| Al Zrgpo
efflux® 243l FAXREA ot vl&) zZ+2 2.28, 3.68] =713}k, ATP2A2= Z4S cytoplasmell A
sarcoplasmic reticulum®Z influxsls FAAZEA 2.28] Do Srlsl o, o] FHAAte] A4S ZHsH
A Eo]”el F#AxQ1 phospholamban®] &&o] 3.2v] F718FA T, B3 slow muscledl A Zg3} Agsle] &=
5o 5ol wofsh= TNI3(5.84), MYH6(6.81]), —12jar Myl7(4.8u))e] Tde] F7bsAvh (= 11).

LS|
&

ol
o

(3) Primary cell culture % #xz} 13

-

Microarray #4243} real-time PCR 45 &3] PPARS A EZA(CMDDI11L)Ol <l Elx} A=ZZagwo] A v
S-2olA NEAY A FE ZH 4 FHAQl RR3, ATP2A2, PLNS| @do] A7 S7hHAt: AL &

. BHANE o] Al f-HAFe] R E|o] PPRE(PPARs response element)”} Hi1E Zo] Qit}. upgja B dlmx}
9 Al fAAFe] W3 o] PPARS olEH o R Z7lElE=AXE &¢lslaiAl PPAR S °X4x}7} AAE wpore] 2o
A Z3}e] primary cultureds AAIEAT. AE 5 Al gzl JAe]S HE3 F, Rando SOl & 7
Wy FAgk WH O R primary cultureE $&3tH(Rando et al, J. Cell. Biol., 1994, 125, 1275-
1287). Myoblast W1 ¥, 6 well plate® &7 PPARS ZAEZA(CMDDIII)S 300 nMe] F=Z A3 FHA
myotube® E3AZATF. E3tE myotubeo] 2¢ FoF 300 nMe] PPARS FAEZA(CMDDIIIL)E F7FE A ga] =
o2, TRIzol A2F(Gibco)S ©]83}4 total RNAE FE3I3Ht. &3 RNAE= 9 AH(reverse transcription)
HBHE A DNAR A3 3 real-time PCR E4S Y3 templateE ©o]-&3} .

fo it 32

dogo ro &

Real time PCR ¥4 A3, PPARS o] 9384 A A o=m zdgcta 287 PDK4S CPT-19 W& o] zbzh 2. 2u),
1.58] Z7}stdth. 3hA| 9 PPAR S 7} Zol® Al Eo A= W37l §loluh. o] 21 PDK4¢t CPT-12] ¥H& o] PPAR 6 o
oEdor ZHEATE AL ouste Aolth. olyd AIL ® 12014 B F U= AHH RYR(2.24]),
PLN(1.74), TNNI3(1.7d]), ATP2A2(4.3ul) FAAAE TLsHAl UeElSTE. wheba] PPARS = MEZAA Z4
TEE ZE3e FAA BdE A AR Ao

(4) A=t Ao A &5 A

PPARS SAEZ(CMDDIIID A o3l eix} AlZ=aeidd w92 oA AgSo] wWol dddEnty d#x
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[0187]

[0188]

[0190]

[0191]

[0192]

[0194]

[0195]

[0196]

[0197]

[0198]

[0200]

S5=50ol 10-1898608

RYR2, ATP2A2, PLN 9] 4z} #de] dA3| T7igk 2 gQlehaltt.

(5) AExA W Zs 24

RYR, SERCA, PLN®] wW3t7} AMxdo] Zgswed WA TS ERlsty] fste] Z4a 5ol A
| 3 A 53 2ot Primary cultureE S3f

& ZSAES Su] Sofoluil HatE wjok -, PPARS A& (AMDD1111)E 300 nMe]

e A FUAM myotube® EHAZAT. EshE THAE Floud(HF 5% W A Aleke YelE

S5
%, 30 s mlAA FAT. AEE o] ZAE HSE A Y8ty 2ol §le Kreb £9& wjgdo
2 o] &3, ZEAdS SAAFAA F7] AA 10 mMe] ZHAJS A s FAUAT. HE U ZFolee ¥
& 24 dAnAE ol &stel S4sigith. SAZI PPARS SAEZ(ADDINDE Yol & IHAENA AEd
W 2ol HEE Aj7ro] 43 % 571 (592 £+ 60 versus 847 =+ 77 sec) SFATHE 13). ©]Z 2 sarcoplasmic
A=)

membraneol| Al Z+-F2o] WiES(efflux)E ZZE3F= RYRY 242 FU(influx)S A3k PLN2] & o] PPAR G 9
oA F7Fsl7] wiEoltt. ZSAMEA AEA W] Zgold vrw & ALY AEE A=
59 &35 YeEhiM, 53] 259 remodeling FAoA = AL BEE FIAAITE Aol ol & uhslA
A}, wEkA] B Egoa] PPARS BAEE B HiA A2 adyo] ® ule-aE AER W SUHE ZE ol
o] ko g He] Aol Frte o Bt

<AAle] 4> PPARS 2SS T3 A AZ2adry vhexe) A3y S 85 45

Ao kA wle-27F 57| e & U= VIS F7] A5k, 2 4 F9F 7 meter/mine] £EE 5 #31F
TS AFY. 3 4R 2 APS FIdEen], AFWHLS 10 meter/mine] £E2 60 B g4 & F, 1
FHE HUEZ7F 15 meter/min®] @ wj7hx] 15 2ol & HA 1 meter/min®] £E2 S7IAAT. 539 F$,
PPARS E4EZA(CMDDIILL) FoAwt 279 w927t txar 2F9 vh9-2ol vja] 2=l Aj7ke] 2.99) (235
26 versus 677 £ 78 min, P < 0.0001, n = 6) S7}8FaL, €9 A= 3.08) (9927 £+ 1168 versus 3303
394 m, P < 0.0001) S7Fekdct. &Fle] A9 2@ A7k 2.08] (376 £ 19 versus 761 * 17 min, P <
0.0001, n = 4) Z7Fstglar, @3 Ay 9A] 2.14] (5419 + 291 versus 11194 + 261 m, P < 0.0001) Z7}3h
o RN FLT A 751}7} #AZEJHE 14, 15).

H H

<2lAle] 5> PPARS EAFHE =3 Hx AZ=aHW wp$2ro FFu8kS([respiratory exchange ratio
(RER)] =7

RERS 5ol AFE-H = AtAet wjEy = o]ibsiehio] &S vk gholth. RER @t AEo] oA S 9
sto] F2 BsteEs o8 e 1.09 #s 7, ANE ol8d 45 0.79] %k% Zh=th, B ool A
B2 A Zm ey vhe-2o] Ao Aol Frtekdth. olelgt Ao FF AAlA uhg-220] oA o
Atoll JEs FA=A e Uit H7ME s7] ske] Oximax(Columbus)E ©]-8-3+ RER é_@% sy, 1 A3
Vehicles FoIg mlg-29] TFo] ¥la) PPARS &/4d=2(CMDD1111)& FoIgh mf9-29] TIFo] ] 2k RER #

ZAOFE Hol ghpEstE Hup Auks 1 @ol AREShe S o F UATHE 16). RERS AlRbe] wiE

KR -

7] S HAER, o] F 79 RER Aol Hth EEelA gRldEy] f3te] AULES o]&3ste] vluls)] Rttt
zte] A AUL S 107.4 £+ 1.40193, v Bz agwe s 2288 102.2 + 2.8 UlFRT
wp-g-2of HlE) v RER #hS ZethH(E 17).

2 A 2EE ot A& o]&ste] T IF Abolddl AT Atsl wE | AbolE gRlE] Kkt

Carbohydrate oxidation = (4.51 - RER - 3.18) - VO,

Lipid oxidation = 1.67 - (1-RER) - VO,

AxrAz ez Z2ejw Al7le] PPARS #4352 (CMDD1111) & gk mh9-2 1459 vehicles Folg i
upg-2~of HE] Ht 44% A HE ¢ AFESI o™ (6.6 mg/kgmln vs. 9.5 mg/kemin), WHAE ©531ELS 20% Z

= AS & 5 JATH(48 mg/kemin vs. 38 mg/kgmin). WA B Hgo A Eixle] 2 agd 7|t F
Sk PPARS & B3} AlA T+ vl whes] A o] FUFe AR ofye, o|Z <l AW dAt F7E
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[0202]

[0203]

[0205]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0215]

[0216]

S=50ol 10-1898608

<dAlel 6> PPARS &AstE Fall BiA Az e vke-2o) vink B G /A 55 4T

w UHE Sl PPARS ol olal BjAb AlZmIawirgo] ¥ wheAe WA Al FR7IZE Sekolwt PPARS 248t
e Fol Woksols Bshal Hxﬂﬂ QOi wf ol == %] e AL %ﬁq %7}7} X]é;—ﬂgddr A WAk 1)
3}

%‘oﬂ ffP Hd%l A2 %Xéé}‘ﬁrﬂr. i @Jﬂr, = 1801]*1 B2 o= A
g 8

AQ
o
=
_>,i
)
“
it
N
R
od,
=
o
[
Lo ¥
2
of
O
X
X
=
BN
M
g
E

% % At

2 AFAES B up2o A 17 F B 1AL AR E AHAA BRE e F, 259 A% HAE
(GIT: glucose tolerance test)E F3FATE. AW HL Kellyoll o3 Atd Wi wpe} S35, <5
o qo] A& &letr] $35te] over-night fastingg AHTH. 57 FAE o] &st] L1 mg/ke)S Fogh
C A7 Eob duke] wisE =AEt. o Ay BolFo] wpeal gizge] vhesd HlE] 2B duto] ub
ok obe} Hudd sEx wgton, £EY clearance’t YERE AR o #HUTHE 19). SAl

©

SdAYE A= ‘%%ﬂﬁiq (= 20). 9 232 Fgste] & ], PPARS ol 93 Eixl AZ=aye] |
= o S7 aaEvt opde}, mAH Aol oF uubgize] wo] ok B oA
[e)

to ot & ¥& o

<3N 7> PPARS BAHE BF B AZzadW nhgael Jleld $4 A% 4%
ool A PPARS S EA o At AEE ey ups- =3 &
e RS Ao QYDA 398 58 Gzshnd a8 Aol
PPARS E/=4<l CMDD1111E 10 mg/kg/day TEE FoJEget. exr}t 8
g
]

3

2 FulE (Morris water maze) HIAEE 48)3}¢] I:HZ{%J} Eojie] 7]9ES

g5 R 71os g9 F s HAE WRoR HToAM FE vt oEH 53
el 28 Wat ARke] diEae] A9 26, 22(57, shHE olflal, FojwE 9
Al PPAR 6 o] 243t &4 Bz Zr IR A7l 719 SAaA7 deS ASE

= At

O 7z
_r_r

FHZ HAE A3

- e puE A9 A
Vehicle T 263
& 22%
CMDD1111 2= 9=
& 6%

<A 8> 7} U2 PPARS BAEH UiF viA T2adY &% HE

A7) Yete, Al AFs QMDD 8}&-Tx27F U2 PPARS EAEA s ez T2y

(1) PPARS &4 E4 (MDD1226S ©]-&3¢ HA AZ2aH a5 45

D126 Bl ALz el o)F ATH F G5 W] Astel, YA CSBL/6 vhE2F o E
AYe APstdt. PAl vpe29] A7 F4717F Fokol OMDD1226< 10 mg/kg/daye] FEE v 7
sojg %, 7Resl MA@ BAe] ATEE Eamue Aese] St o A5 04 Azeoagu
aFo] tETd vl gyl Algke] 1.98) Frbekgiar, @™ A= 2.08) F7kske], PPARS A EH 9t A
7Y 27k B 9FT AN (= 20).

—u 8

(2) GW501516% o]&3t Bz} 221 (&% A5 2 HZY FAqA7] 44)

GW501516°] EfAt Azzaefy &S gRlstal, HH FoAAZ|E ZAs7] A dds AP, AU



[0218]

[0219]

[0221]

[0223]

[0224]

[0226]

[0227]

[0229]

[0230]

[0231]

[0232]

[0233]
[0234]

=545] 10-1898608

o

< % 19 gow, FAXNZIE A ZH(YA7], 7571, A7 7D E U] AES ity A¥E
7} Q2171 R PPARS S EHS Fo] wE IFS dixatd HE] &9 Ak Agrr Zb2)F 2,640, 3.28] St
SR AL, 719 PPARS FAEAS Fo] wre I8 2 4u]¢) 3,087} ZUkekitt. ATEe Eb) by &
A3 S 1FS dAVI9 7] BF PPARS FAEAS Fo] wrE afolden, diEdtel nls 7H7 5.1
v, 6.691 S7Hskih (&= 22)

(3) PPARS A EZ CMDD1112E o] &3 Hia AZ2add(Es 4= 2 4 Fod5e 2A)

GW50151601 B]3] PPAR & o] A e1Ado] 243k CMDD1112 B2 iz} AZZaaw 52 U233, PPARS 4
Ao ¥4 BEAErE AAS 7] 95t , 4714 H%(1, 2, 5, 10 mg/kg/day) S o] &3t A&S g, A

A7 1, 2 mg/kg/day =N AFE Y i#ﬂ e %%‘9_&1, 5 mg/kg/day o]’ ARE A (&
AAIZE: 140, E8AE: 1.50) 0] F7sle RS & (= 23, = 24).

& WPelM =, PPARS A=A o wwe] HA Azmzady A, AE FE maes Sds 1] s
of FE7F AR tE 37hA S did dds AAEith. @A 37H4] PPARS FEE BE A @
B} EeE EHolw ASR Hol, FE PPARS @At 2d2 A A SUh ATy, vw - 9 e
s A S 22 dASEE o, VoY S 23 7 S glrk GW5015162 o] 83 AEA, 94l
Z19b 7] B PPARS 243F =S TR Ay, o Ees AT 4 ATk =3 QDDIIZ2E )&
g A9 A, EHA AZEaY A F 5 mg/ke/day ool RN Ewe] AFHAY. sAT, B 2
J

= 1o
Hst B4 BEE v WRe PR ve Bhe) 49 i Re YBEE AL+ Ak
o

(3

2 oag S 23 g PPARS ¢ EixF AlZE e e §132 <) o° 2
He db/db mRAoAE Tize]l WHlo] ot/ AAEE st B AFAES HY ZAIH (Leptin
receptor)’} A2 H w2 (db/db) S AF&3le] PPARS ¢ Bix} A= 21w &5S ) = d]ﬂ]i E}O‘
o] A} FAL wWH|3 T =977 %C&oﬂﬂ PPARS A EZ(CMDDIIID S 4HA LS

AA A dFEAS T3 Gt dd S8 3 EHAREE o] &ete] 2 A HAE(GTT 2 *630}
Aok, 2 A, & 26004 B 7 e AAH PPARSQ B2t Az agrel oA Exw AEAo] JHEA
o}.

<Al 10> A Az 2S99 At PPARS A ER i

U

obA] 2343 vhel 7to] PPARS S B4 S A7l EA
ato] EjRbel A& WAL FUMAI7AL, ATES A7, HRE - o
A

& v st JejEe SN &

EF, B odgel At X

S-%L, ==

3t in vitro ¥ in vivo %S JFIA

é

2. PPARS 43 4 AL
Woagel At B AZzadwe woh EEdom 94sy] 9ol 87 sela V2 EAISE A PPARS
HEAS s,

ah814) V)

ﬂl'F

=

[%7] 8stA VellM A= 2H2t S Hos 3(S) E= AeE(Se)olH;
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[0235]

[0236]
[0237]

[0238]

[0239]
[0240]

[0241]

[0243]
[0244]

[0246]

[0247]

[0248]

[0250]

[0251]
[0252]

— (R14)
\ e ﬂOG(R11)p
0. .
S (R11)p S (R11)q
N’ =

XE 3(S) == A HE(Se)olH;

=~

rlo

ne A, g2, 609 ¢ =E -G gFAo|H;

pE 1-59] HFo|aL;
g 1-49] AGgo)aL;

471 Ruel &4 2 dFA= s

71 WPH(W02006/091047)8 o]&38Fo] dojR 3}gHE( N 500mg(1.26
uoE 172 mg(2.09%F)S YuEXEoe

F) e AW shsha Aeel A 447 W ATk WS ek o ot

o
op

/©/OTBDMS
S

A7) A 1104 AxE 33E 1 500mg(0.98 mmol) S F- HEZFslo|=2F e 20mlo] Hola,
T2 W, o37)el 2l tolaXz% olu=(LDA) 1.1 ml(1.8/,2.09%) HH3s
4-ddwldEzao] = 199 mg(0.98 mmol)S ¥l WSS A3 A
H, @3dEE FedoR vgs FTAAT|L oHolAH o ES Ag FEAS ALESE
ganladg o §71%9 FES AATIY. o3 F, S 3y FF

S
N

_26_
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[0253]

[0255]

[0256]
[0257]

[0258]

[0260]

[0261]
[0262]

[0263]

[0265]

[0266]
[0267]

SS=50dl 10-1898608

agu e FAste] TASFES AU

I NIR (300 MHz, CDCl3) & 7.98 (t, 2H), 7.65 (t, 2H), 7.52~7.23 (m, 6H), 7.14 (t, 2H), 7.05 (t, 2H),

6.63 (t, 1H), 4.54 (m, 1H), 3.40 (m, 1), 3.14 (m, 1H), 2.11 (s, 3H), 1.89 (s, 3H), 0.99 (s, 9H), 0.18
(s, 6H)

<A Ao 13> 3}3HE 3 A=

OH
F3C ]
A7) AN 12004 AxE SFE 2 500mg(0.74 mmol)S HEZElo] =2 Fe 10mlol] ¢HA3] STt Ao A
HEHF AR FE2eto] =(TBAF) 1.8ml(1 JFHEZSIo| =255 &9, 2.5 G & A3 Frhgid. 30 &1+
e 5 Aztgny Fe9n odolAHoESE o] &5} %é"o‘i 5SS Fvladgoer FES
Az, o3 F guls A9t SR MAE Aesd AdY aRvEIHYE GAse] FAFTES A

I NIR (300 MHz, CDCl3) & 7.98 (t, 2H), 7.65 (t, 2H), 7.54~7.31 (m, 6H), 7.17 (t, 3H), 7.07 (t, 1H),

6.61 (t, 1H), 4.95 (s, 1H), 4.54 (m, 1H), 3.40 (m, 1H), 3.13 (m, 1H), 2.17 (s, 3H), 1.89 (s, 3H)

<AAle 14> 3= 4 A=

F3C \} ,
N
7] AAd 1304 A ZzE F3HE 3 300mg(0.53 mmol)¥ 5% =S X3S ofAE 10ml, ©AHZEE 185mg(0.53
mmol, 2.5 HW&H)S A2o|A 2 A=t BEREoMMEA Yo~ Z 71 ul(0.64 mmol, 1.2 T ) B7VebaL,
4N ZF ZEe] wEkete] #vh. 9hg T4 $, Au 87 o HolMEHEE AMEst FEStaL, At IvlE
AAgG, Ay F, SulE A% SHRS, AE AIbd Y aRetEadgd®2 gAste] 3A

I NIR (300 MHz, CDCl3) & 7.98 (d, 2H), 7.65 (d, 2H), 7.54~7.23 (m, 6H), 7.18 (t, 2H), 7.05 (t, 2H),

6.62 (t, 1H), 4.60 (s, 2H), 4.24 (q, 2H), 4.12 (q, 1H), 3.43 (d, 1H), 3.14 (d, 1H), 2.21 (s, 3H), 2.06
(s, 30), 1.25 (t, 3H)

<HAld 15> 31%=E 5 Az
o]
o Moy

A7 AAl 1404 A ZFH 3EE 4 300 mg(0.46 mmol)S THF 15 m1Z & 10 mlo] 2 A& &, 0TClA
o] wyEk 3 wkgo] FALA 0.5M NalS0, 2.5mlE 7Het & 4w 897 oA HEE o] &

o7 &, &uls ¢t TREkaL, LI-20 A7 ARwEIHIRE FAste] TANGES AT

o|\



[0268]

[0270]

[0271]
[0272]

[0273]

[0275]

[0276]
[0277]

[0278]

[0280]

[0281]
[0282]

SS=50ol 10-1898608

MR (300 MHz, CDCl;) & 7.95(d, 2H), 7.66(d, 2H), 7.53(d, 2H), 7.46(d, 2H), 7.41(t, 2H), 7.39(t,

1), 7.26(d, 3H), 7.05(d, 1H), 6.52(d, 1H), 4.56(m, 3H), 3.40(q, 1H), 3.12(q, 1H), 2.15(s, 3H),
1.79(s, 3H)

<Al 16> ggh= 6 A=

A7) AAd 11014 AlZzE SE 1 500mg(0.98 mmol)S F4= HlE#sle] =255 20mlo] Fola, 2EE -78
T= Wt of7]el 2lF vleo]ax e ofu=(LDA) 1.1 ml(1.8),2.09%) 3| %‘—7}&5} =)
4-(4-ZF e 2dd)-wld IR etol= 216 m
WSS Al H, dEtEE Feow
g FFsta tadlgoR f71359
A S5

9 FRvEYg R FA st

2(0.98 mmol)& YWil W2 EE ANA3F] ALow &t 30 £7F 4
S FTAATAL oA H O ES A #%
} =2

[s}

H
T AARY. o3 5, Sl

I NIR (300 MHz, CDCl3) & 7.96 (d, 2H), 7.66 (d, 2H), 7.45 (m, 2H), 7.38 (d, 2H), 7.13~7.06 (m, 6H),

6.64 (t, 1H), 4.54 (m, 1H), 3.42 (m, 1), 3.13 (m, 1H), 2.15 (s, 3H), 1.87 (s, 3H), 0.97 (s, 9H), 0.16
(s, 6H)

<AAld 17> e 7 AZE

o
S

A7 AA ) 16904 AxD 3EE 6 500mg(0.72 mmol)S HEZ S| =2 F T 10mlo] 23] Hlch, AL A

ZZ o] =(TBAF) 1.8 ml(l JFEIEFslol=z et &M 2.5 &eF)S dHds Hrtsich, 30 &
b uks & Ay 897 dEHolAEH O ES o]&3sl FESA f75S Ao RE FES AA
kel

[
). o ¥ SulE 79t TRAD WAE Ak 49 Azdeaddz sl EAsHEe 3.

F

'I1
©
(@)

' NIR (300 MHz, CDCls) & 7.80 (d, 2H), 7.67 (d, 2H), 7.50 (m, 2H), 7.41 (d, 2H), 7.17~7.05 (m, 6H),
6.63 (t, 1H), 4.95 (s, 1H), 4.54 (m, 1H), 3.40 (m, 1H), 3.13 (m, 1H), 2.17 (s, 3H), 1.89 (s, 3H)

<A 18> 3hgtE 8 A=

(o]
[sasa
S

A7 AA ] 1794 AZRE FEE 7 300mg(0.52 mmol) ¥ 5% =S F &3t olAlE 10ml, EHAFZAE 179 mg(1.29
mmol, 2.5 BE)E& LA Z A=rt, BR RO EAdENAHEZ 69 ul(0.62 mmol, 1.2 %%k);_ Bo}eba,

F

S
F30_©—<\ I
N

1R A aste]l Foh wg A F, AT 5805 JLopAE S Agsel FEHT, Farh g
o FRE AARG. ol F, 8 A% SHSL, WAE A AY ARvEIgNR JAse] B
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[0283]

[0285]

[0286]

[0287]

[0288]

[0290]

[0291]
[0292]

[0293]

[0295]

[0296]
[0297]

SS=50ol 10-1898608

sheh=

tilo
ne

At

I NIR (300 MHz, CDCl;) & 7.80 (d, 2H), 7.67 (d, 2H), 7.50 (m, 2H), 7.41 (d, 2H), 7.17~7.05 (m, 6H),

6.63 (t, 1H), 4.59 (s, 2H), 4.55 (q, 1H), 4.23 (q, 2H), 3.40 (g, 1H), 3.11 (g, 1H), 2.20 (s, 3H), 1.87
(s, 30), 1.26 (t, 3H)

<Al 19> sHekE 9 Alx

F
<

%, ot
F3C—©—<§ S

A7) AA e 1804 AxHE 3HeHE 8 300 mg(0.45 mmol)S THF 15 ml2 & 10 mlo] 2 4L & 0Tl
o wuk & wkSo] ZAEW 0.5M NaHSO, 2.5m1 S 718t & g 58N} JEolAHES o] &
%_ =

o7t F, &uE ek TSk, LH-20 Ay ARvtEIHY R FAlste] BASgHES ATt

o

1H NMR (300 MHz, CDCls) & 7.76 (d, 2H), 7.46 (d, 2H), 7.37 (m, 2H), 7.31 (d, 2H), 7.04~6.88 (m, 6H),
6.35 (t, 1H), 4.50 (t, 1H), 3.91 (S, 2H), 3.30 (g, 1H), 3.01 (q, 1H), 1.84 (S, 3H), 1.70 (S, 3H)
<AAld 20> 3}eE 10 A%

F
F

M
Jfj/OTBDMS
S
N

|

A7) AA 11004 Az 332 1 500mg(0.98 mmol)S F4+ HEslo| =25 20mlo] HolaL
T2 YL}, 7)o gF tlolaZ=3 olm=(LDA) 1.1 ml(1.8),2.0%%F) Hdds] Frrsch, 1
4-(3,4,5-Egto] R 2o d) WA E 2 gto] = 252 mg(0.98 mmol)S Wi HH§ P
©

30 w3k ¥ wheS AR H, AskdEE FEdoR vkgs FAATIAL olHotAH ol ES & =8NS AHSS)
[e)

I NIR (300 MHz, CDCl3) & 7.98 (d, 2H), 7.66 (d, 2H), 7.38 (d, 2H), 7.18~7.04 (m, 6H), 6.63 (t, 1H),
4.54 (m, 1H), 3.41 (q, 1H), 3.13 (q, 1H), 2.11 (s, 3H), 1.88 (s, 3H), 0.99 (s, 9H), 0.18 (s, 6H)
<AAef 21> FFHE 11 A=

F
F

J
TR Lo
F30—©—<\: S/©/

—
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[0298]

[0300]

[0301]
[0302]

[0303]

[0305]

[0306]
[0307]

[0308]

[0311]

[0312]
[0313]

S=50ol 10-1898608

A, ot F SvlE

14
ol\

Foha WAL delsba By ARstEadEe gAsel BASEES A

1H NMR (300 MHz, CDCls) & 7.98 (d, 2H), 7.66 (d, 2H), 7.38 (d, 2H), 7.18~7.04 (m, 6H), 6.63 (t, 1H),
5.01 (s, 1H), 4.53 (m, 1H), 3.41 (q, 1H), 3.13 (q, 1H), 2.15 (s, 3H), 1.86 (s, 3H)
<AAd 22> 3SE 12 AF

F

= < ﬁjojio«

N

A7] A 2104 Axd e 11 300mg(0.49 mmol)I 5% =S ETI olA|E 10ml, TAHZE 146
mg(1.29 mmol, 2.5 WH)S H2oA Z A=l HR RO ELM " 2~HZ 65 ul(0.58 mmol, 1.2 %%H—i—
Fvetal, 4AF ZFde] ankste] Foh. v FE 5, Aw TR AT qdolAH | EE Al&sle FE3H1
bR FES AAgT. o3 & &g S SR, HAME Agghd A9 ﬂfau}ilﬂMi 3
Akl EASFTES I

oi‘l

ﬂ!

' NIR (300 MHz, CDCls) & 7.98 (d, 2H), 7.66 (d, 2H), 7.38 (d, 2H), 7.17~7.06 (m, 6H), 6.55 (t, 1H),

4.57 (s, 2H), 4.53 (q, 1H), 4.23 (q, 2H), 3.41 (q, 1H), 3.13 (q, 1H), 2.20 (s, 3H), 1.88 (s, 3H), 1.25
(t, 3H)

<A A 23> 33E 13 Ax

F

u
©
O

A7) AN 22014 AlzE SE 120 300 mg(0.43 mmol)S THF 15 ml™ & 10 mlel # A& F, 0TI 6
w0 gk & owkgo]l FAS Y 0.5M NallS0 2.5mlE 7heE § w8 oHolAEH | EE o] dste] =7

5 oo 5, SuiE A Seka, LH-20 A9 ARvtEadd s gAste] iAsdEs Ao

(e}

I NIR (300 MHz, CDCl3) & 7.98 (d, 2H), 7.66 (d, 2H), 7.38 (d, 2H), 7.17~7.06 (m, 6H), 6.55 (t, 1H),
4.57 (s, 2H), 4.51 (t, 1H), 4.20 (s, 2H), 3.33 (q, 1H), 3.06 (q, 1H), 1.96 (s, 3H), 1.72 (s, 3H)

<Al 24> shghE 14 Az

ij/OTBDMS
S

S
F3C_©_<\ I

N
A7) Ao 1164 AzxzE 332 1 500mg(0.98 mmol) S F4= HEZslo|=z
T2 WAk, 979 8)F tolAZ =3 ofm=(LDA) 1.1 ml(1.8),2.09%) HH3] B3t 1 =
4-(4-Egfo] ZF o 2vd)dduldZ 2ol = 265 mg(0.98 mmol)S YWir wt Ao .
30 B2 6 S A7 H, AUy FENeE mSS FAAI I odolAEoES 47 F&IS AE3)
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[0315]

[0316]
[0317]

[0319]

[0320]
[0321]

[0323]

[0324]
[0325]

[0326]

S=50dl 10-1898608

i
N
A

o
2,
o|\

e
ol

ol

R

AAZ. o3 5, &vlE

M
tilo

o §714uE F&3ln Aoy goer =9 4
Ag7A A" geEnteadgy e JA 5] FA}TES

<AA e 25> FFE 15 A=

o
S

S
A7) Ao 24004 AzxH 3FE 14 500mg(0.67 mmol)S ElEZSFo]=ZFe 10mlol ¢hd3d] Helt)h, A9
A HEZSFESRFE2eto| =(TBAF) 1.68 ml(1 IFEIESSto =25 &9, 2.5 F3) S HAH3] Frp3t). 30

=
w3E Wk - ASEE 8o cHotAEe|ES o] &ste] FEstaL ‘I‘l‘7]zo Fivtavlgor s Al
A, o3 §- SviE A St e deprhd A9 ARviEIdy R AGAlste] mAS S AT

A7 AN 25904 AzRE FFE 15 300mg(0.48 mmol)F 5% =S X e ofME 10ml, BAZE 164
mg(1.19 mmol, 2.5 BEF)E A2olM 2 4lerh. BERAEN N 2HE 63 ul(0.57 mmol, L2 %%k):;l
F7ketaL, 4AzE Fs] wikste] Fob wbE FA F, 2w &0 ddoplHES ARS-dte] FEtaL,
A SeAE B -3 & s Seta, s deghl Ad AsviEadgee A

Alste] A skt

<A A4 27> 33E 17 Ax

e

ot

HU
i
to e

6914 AlxH sHFE 16 300 mg(0.42 mmol)S THF 15 mI% & 10 mlell & 41& &, 0CelA 60
S 0.5M NalSO; 2.5m1& 7Feh & &g 893} o HopAElo|ES o] &3] FEa

9 olnt T, 8o 29 2RET, L0 29 A2Eadgus gAske] TASTES A,
1H NMR (300 MHz, CDCls) & 7.77 (d, 2H), 7.59 (d, 2H), 7.50 (m, 4H), 7.38 (d, 2H), 7.10 (d, 2H), 6.90

(m, 2H), 6.38 (t, 1H), 4.50 (t, 1H), 4.07 (s, 2H), 3.33 (q, 1H), 3.06 (q, 2H), 1.69 (s, 3H), 1.24 (s,
3H)
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[0328]

[0329]
[0330]

[0332]

[0333]
[0334]

[0336]

[0337]
[0338]

[0340]

[0341]
[0342]

SS=50ol 10-1898608

<AAlof 28> FFHE 18 A*

FsC
“
N @,OTBDMS
S
F3C N S
A7) AA e 1194 AzE 3FE 1 500mg(0.98 mmol)S H-4 HEDZSIo| =25 20mlo] Holal, 2%2 -78
T2 YWk, 7)o gF vlolAZEF opm=(LDA) 1.1 ml(1.8),2.09=) 3] B¥r1gch. 71 F uhg-g ol
s—(EzzvE)-2-(4-(Egfo] 2o 2w a)Fd) 32wl 266 mg(0.98 mmol)S Wil HFS L2 A3 Ao
ST, 30 B3 9 wkes A7 H, ?ﬁﬁ}JEﬁ FgAoF WSS FAXNTAL dEolAHo|ES} AT g
S AEEY] frIEUE FESa buladigoE fU15Y Fue AATH. oy & &ulE At
TR, e Dbl A A7 H}EZEHJJE JAstel BASTES A}

<A A4 29> 33HE 19 A=

Fs;C

471 /“/\]Oﬂ 280“"1 AzE 3= 18 500mg(0.67 mmol)S E|EZfslo| =253 ]
(TBAF) 1.68 ml(1 JE|Eg}atol=2iat §o 2.5 ohek)
« o3t oopAElo]EE o] §3te] FEstal v7]%°

Agth, o3 I gulE Y FHea S AYshA AY aRetEadez AAste] BASEES I

A7) AA G 2904 AFE 3EHE 19 300mg(0.48 mmol)I 5% =& EEI ofAE 10ml, ©AZE 164

mg(1.19 mmol, 2.5 B ALdA 2 At B2 RoPAEAEHAHZ 63 ul(0.57 mmol, 1.2 Y&H)E
F7VShaL, 4AZE 73] wnkste] ok WS T4 §, 2w 5893 dEolMEH o EE ALgste FESa, ¥
AmovlEeR RS AAGY. o3 & SulE At SRS, ALE AEsHd 43 aEeEayse A
Azt A SHES ).

<AAd 31> 3HHE 21 A|F

5mlE & 10 mlo] & 44L& 3, 0Tl 1 60
A 0.5M NaHSO, 2.5m1 & 718t & A =893} o EolAH o ES o] &
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[0343]

[0345]

[0346]
[0347]

[0349]

[0350]

[0351]

[0353]

[0354]
[0355]

SS=50ol 10-1898608

5 ol ., gulE e FRek, LH-20 A9 AzvhEoady GAlse] EASTES o

2
o

I NIR (300 MHz, CDCl;) & 8.38 (s, 1H), 7.94 (d, 2H), 7.78 (d, 2H), 7.61~7.47 (m, 5H), 7.33 (d, 1H),

6.89 (d, 2H), 6.38 (t, 1H), 4.46 (t, 1H), 4.04 (s, 2H), 3.27 (q, 1H), 3.02 (q, 2H), 1.84 (s, 3H), 1.75
(s, 3H0)

<AAld 32> 3FE 22 A=

Jf)/OTBDMS
S

CF;

FsC I

A7) AA e 1104 Az" 32 1 500mg(0.98 mmol)S 4 HEZGsto| =2 F S 20mlol] o)1, 255 -78
CE etk o7 g% to|xZ & ofu=(LDA) 1.1 ml(1.8M,2.09%) 3] Briaict, 2 F whg-golo
4-(3-Egto]EFezde) A dild S 2eto|= 266 mg(0.98 mol)S i WHEREE AAE Hdeor gir)
30 #1F o WS A7 A, QS EE $EAoR WS FAAY AL oHolAHo|ES} AT FENL AL
o] §718ME FEela ddvladgor f71%5e SRS AART. o3 3, &S et FReha, AAE
A7 AY AzntEagy2 A s A SRS A}

<A Ao 33> 33E 23 Ax

CF;

o
N
(1
Z
@
¢
2,
P
2L
Hl
i?L

5l3tE 22 500mg(0.67 mmol)S H|EE}sIo]| =2 ¢ 10mlel
Z(TBAF) 1.68 ml(1 JFEIE&}elol=25Fe &0 2.5 F3)S HHI

AUy FE&A dEHolAHHOIES o|&dly FE35IaL vﬂi; & s S EoeR
Agtt, 3 & &8s A TR AME AP A A ARvtEaHgR GAstY ASEES U

S
N

A7) AA G 3304 AFE 3EHE 23 300mg(0.48 mmol)I 5% =& EEFI ofME 10ml, ©AZE 164
mg(1.19 mmol, 2.5 G&)S ALdi & A=t BRI EAEAHE 63 ul(0.57 mmol, 1.2 g E

WA, 4 BES) w43 $U E &5 S ARAAGIEE A8kl F3oha, 3
Whagon £R& AART. 3 T, 8% 49 FReh, AR 407 29 Azvieadez 4
Aol TAIBGES D)
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[0357]

[0358]
[0359]

[0360]

[0362]

[0363]
[0364]

[0366]

[0367]
[0368]

[0369]

S=50ol 10-1898608

<A Ao 35> 3EE 25 Ax

A7) AA ) 3404 AxE 3HeE 24 300 mg(0.42 mmol)S THF 15 ml% & 10 mle] 2 A& = 0ClA 60
W 0.5M NalS0, 2.5ml & 71et & AF 843 ool e o] EE o] &35t F&3

e A SekaL, LH-20 2Y AzvtEddvz galste] gAsgES A

' NIR (300 MHz, CDCls) & 7.96 (d, 2H), 7.78 (s, 1H), 7.68 (m, 3H), 7.58~7.45 (m, 4H), 7.20 (d, 3H),

7.07 (t, 1H), 6.57 (t, 1H), 4.70 (s, 2H), 4.57 (t, 1H), 3.43 (q, 1H),
(s, 3H)

3.15 (q, 1H), 2.18 (s, 3H), 1.81

<A A4 36> 33E 26 Ax

Cl

A7) Al 11904 Alz" 3FgE 1 500mg(0.98 mmol) S F4= HIEZSo| =2 F & 20mlel Folal, =& -78
C= W™, o7)d 2lF volAZ 27 ol =(LDA) 1.1 ml(1.8),2.09%) HH3] Rrlsct, o1 5 w-S-golo
4-(3-FR2-4-Effo]ZR o =va)fdud 2ol = 250 mg(0.98 mmol) S Wi WL E A3 ALow

9. 30 B3 o WS A FH, 989EE FEAoE WES FAATAL dHolAH|ES Ay FE
& AMgEte] {718 ME FESAL Ebbtadilgor §U1Fe RS AARH. o9 3, &wE Y
SHetL, S A7t A7 A2eEafuE GRSt ZASEES AT

3}3HE 26 500mg(0.69 mmol)S E|Ed}slo]=2F2k 10mlo] €43 H2lth. AL

A7) Ao 36904 Az
2.5 TS W3 Frigeh. 30

A H = ok E ek E(TBAR) 1.72 ml(1 el Eehalo| mR e o,
Qotetny +8N7 o GolAHolES ol gatel FEHT F715E A IUFOR SRS A

SHotal AAkE Ayl d§ ARvtEId YR AAste] gAseEe A9l

7.67 (d, 2H), 7.56 (q, 1H), 7.37 (m, 3H), 7.22~7.05 (m, 5H),
2.17 (s, 3H), 1.87 (s, 3H)

HONMR (300 MHz, CDCly) & 7.96 (d, 2H),
6.58 (t, 1H), 5.17 (s, 1H), 4.54 (q, 1H), 3.42 (q, 1H), 3.13 (q, 1H),
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[0371]

[0372]
[0373]

[0375]

[0376]
[0377]

[0378]

[0380]

[0381]
[0382]

S=50ol 10-1898608

<AAld 38> 3E 28 A=

(@)
e
S

A7) AAE 37l AFE 3EHE 27 300mg(0.49 mmol) I 5% & EIT ofAE 10ml, EMAMZE 169

Cl

S
N

mg(1.19 mmol, 2.5 FH)S A0A z; H—Hu} BRRolMEAE| 2HZ 65 ul(0.59 mmol, 1.2 FH)E
F7VshaL, 4AIZr 7343 wwbsie] F. TA F, 2w T2 olHolHEHOIEE AlSStY FEStaL,
A A g, o3 fﬁ %UH% 7t SFeka, AxE AdesAa 49 ﬂiu}izapqi =

At g o R SRS
o
==

Alste] A 83
<A Ao 39> 3}EE 29 Ax

Cl

'I1
©
O

A7) AAd 380 A A FE 33E 28 300 mg(0.43 mmol)S THF 15 ml@ & 10 mlell 2 A& 3, 0ColA 60
2o ayk 3 wk-go] =A% 0.5M NaHS0, 2.5ml S 7}k & AF F8AT o HolAEH o EE o] & Z

Q. =
[e]

WS 2 Sekar, Li-20 A9 ARviEIv 2 gAlste] EAstgEs AU

" ONMR (300 MHz, CDCls) & 7.96 (d. 2H). 7.67 (d, 2H). 7.56 (q. 1H). 7.37 (m, 3H), 7.22~7.05 (m. 5H).
6.58 (t, 1H), 4.62 (s, 2H), 4.56 (q, 1H), 3.42 (g, 1H), 3.14 (q, 1H), 2.19 (s, 3H), 1.81 (s, 3H)

<A A4 40> 3}SE 30 AZ

F

I

N /©/OTBDMS
s

\

e O~

A7) AA e 1104 AzE 3= 1 500mg(0.98 mmol)S F-4= HEgSto]=2F 2 20mlol] =ola, 255 -78
T2 WA, 979 8]F tolAZ =3 ofm=(LDA) 1.1 ml(1.8),2.0%9%) 3] Hrlsict, 1 & 9kg-g oo
5-(E2R2ME)-3-(4-(Egto] ZF 2 e)dld) o] AFAE 257 mg(0.98 mmol)S YW WHEREE AX3] A&
o2 Y. 30 B3 9 veE ARl F, A3dEE FEQoE W3S FTHAAT|L oM H|ESt AT
|G AgEte] {7 SHE FEST A bEeR §U5Y RS AASY. 97 &, $9E Y T/

&L, JIAE AEgtA Ad azviEadgye gAste] FASFES At
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[0384]

[0385]
[0386]

[0388]

[0389]
[0390]

[0391]

[0393]

[0394]
[0395]

[0396]

[0398]

SS=50ol 10-1898608

<A A 41> 33HE 31 Ax

A7) A e 40004 AxH BFFEE 30 500mg(0.72 mmol)E ElEElo]| =R FH 10mlo] A3 It A2

A7] AN 4104 Axd e 31 300mg(0.53 mmol)I 5% =S ETI olA|E 10ml, EAHZE 182
mg(1.19 mmol, 2.5 F)S A2 & A=t BERoIAEAdEHNAHZ 70 ul(0.63 mmol, 1.2 ¥
Bovela, 4A17F 74Es] mwuksle] FEub. wks F2 5 AF FRAT ool H 0| ES ARl FEsla, I
bt e R FES AAT. o3 & &g e SR, HALE AgrHd Ad IRvEaddR A
Aste] EASTES AT}

'H ONMR (300 MHz, CDCly) & 7.96 (d, 2H), 7.66 (m, 2H), 7.20~7.08 (m, 4H), 6.58 (t, 1H), 6.22 (s, 1H),

4.61 (s, 2H), 4.57 (t, 1H), 4.25 (m, 2H), 3.42 (q, 1H), 3.14 (q, 1H), 1.88 (s, 3H), 1.57 (s, 3H), 1.27
(t, 3H)

<A Ao 43> 3HEHE 33 A X

A7) AAd 3404 AxE 3HeE 32 300 mg(0.46 mmol)S THF 15 ml% & 10 mle] 2 A& = 0ClA 60
.OM NaHSOy 2.5ml & 7}t & &g F8 A7 HolHHo|EE o] &3ty FE3

i=ie]

0
W& S SRSk, LH-20 ¥ ARvEavE ZAste] 2ASRHES Aot

' NIR (300 MHz, CDCls) & 7.96 (d, 2H), 7.66 (m, 2H), 7.20~7.08 (m, 4H), 6.58 (t, 1H), 6.22 (s, 1H),
4.70 (q, 1H), 4.63 (s, 2H), 3.44 (q, 1H), 3.25 (g, 1H), 2.21 (s, 3H), 2.02 (s, 3H)

<A 44> NDEAS jn vitro B4 #AZ (Transfection assay)
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[0399]

[0400]

[0401]

[0403]

[0404]

[0405]

[0406]

[0408]

[0409]

[0411]

[0412]

S=50ol 10-1898608

CV-1MEE o] 83t assays FdHGTH. AEud2 5% olitstebart 23 37C wid7]dlA 10% FBS,
DBS(delipidated)®} 1% YA A/ ~ENEnfo]alg @2 DMEM WX & o] &3lo] 96 A Z o] EdA] —’Ffsgé}ﬁi\ﬂr.
AP Ax JF, ERxAA, T B2 A, 23 8219 4dA vro] FaEglth (V-IAEE 969 &9
o]Eo 5,000 cell/well® HZE3FaL, 24N 7 Fol] EWAIA 3T, PPARs =821 = DNA®} reporter DNA,
B-galactosidase DNAS Transfection reagent®} &gsto] A ¥o AHlstFch, 7iet 28 guaddZIA=
(DMSO)ell =<1 %, media® o] &3t Thdet w=& Aol AT sl 24417 b QAFuolejo A w] et
3 lysis bufferE o] &3}o] AEE £&l5t9 3L, luminometer®t microplate readerE ©]-83lo] luciferase$}t
B-galactosidase AL =AsItt. =AY luciferase #S B-galactosidase ZHS o]&ste] BAS GO,

o] &< ol&ste] TYWZE )i, ECofts T8kt

#£ 2
ECsotll o] E
33 hPPAR & (nM) hPPARa hPPARg
HE
5 3.3 ia ia
9 3.9 ia ia
13 8.8 ia ia
17 6.4 ia ia
21 10.6 ia ia
25 6.1 ia ia
28 4.6 ia ia
33 41.4 ia ia

A71 F 2004 & 4 ol wbep Zo], 1 i) w2 3gHE-2 PPARS o wig- A olm | PPARS o disle] 2
= 200 nM AFole] A& 7HAAL

<A 45> WLEAL] n vivo A HAF

In vitro 2@ A3 438 PPARS EAHS Holx= 33E 5, 99 3t jn vivo GRS lelua 55 AHS
Tkt

(1) "5k oA &8s A2

Bowge] wE Edo oid in vivo &FE HAY] JaA mouseE o83 AFS FHeATh. 8579
15

C57BL/6 k-5 o]&8k3laL, HIRkE Fishr] flske] 35%2] Aol e ALRE ARSIt 60 &%k 1

1S AFHAI71HA] vehicled 33HE 5, FE 9(10mg/Kg/day) & A+ FAs5itr. 2843 33E 58 F
o1& 1FL vehicleS T3 dx 17:,—01] sl 356 WEk A EIb Qelon . SHEE gwe Eojdh qEo
33%9] oA Eol Aee AT

A Hl2~E (GIT: glucose tolerance

S $-2o ¥=F(1.5g/Kg)S B Fo3
A3 31gHE 5, 9(10mg/Kg/day) S Fol8h 152 thxtoll H|3)
o " So= EEY clearance’t 83 dojytr}. A RE vehicle
S Fogk gz FHY 15 1208 Folx AAEGS FAEHA ek, ol AXERE AUEHSL g
1

(3) 2AEZ

e FE&EEHDL) S AWl x3] Axe] ZHzHE FAE WFL, d5ueSs dEkehe o qEe
stiA MAdst, AT L AYHAESS ARshed 83 A8E s Ao dEA v U
o] MEEAQ FFE 5, 99 wEE e HE Z—ﬂﬁ = BARAs] flsked 10% Aol £dE AMRE 653
AHAAR vh-20] He weagitt. @3 W] ude RS9 $EE A 43 Gi501516S F
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[0435]
[0437]
[0438]
[0439]
[0440]
[0441]
[0442]
[0444]
[0445]
[0446]
[0447]
[0448]
[0449]
[0450]
[0452]

[0453]

[0454]
[0455]
[0456]
[0457]
[0459]
[0460]
[0461]
[0462]
[0463]
[0464]
[0465]
[0466]
[0468]
[0469]
[0470]
[0471]
[0472]

[0473]

2Hlol&Al mtavl4: 0.5 mg

S550dl 10-1898608

FHlsker. 1A Agd 132 mg, =A™
YA 2 Ft2u--ubgdS AFEste] BAA < W

Az 20 AR AZ
at7] e E3kste]l 44 WHe R AAE Alxssitt
sksha] 1 shghe (oAl 5, 9% 3k3HE) 30 mg
T2 20 mg
A& 15 mg
2Elobd 4l whadlsr A
Az 3. TAA Ax
7] Ais EFste] SAR HHo R AMAS Azt
s}eka] 1 shghE (oAl 5, 9¥ 3H3HE) 80 mg
9 30 mg
A& 25 mg
339 2 mg
zelobdal vkl A
Azd 4. AZZAA A=
7] Aits Efete] SAAR Mo R A WEES
50 mg, 70% Tl&EHE 6 mg F AR odupdY A =
o & AFFAS Azt
gtk 1 3gE (oAl: 5, 9 FE) 80 mg
Zelold A= 400 400 mg
294" 50 mg
dA 35 mg
Az 5. A A=
a7 s E3ste] SAA WHoR dEAE Azl
g5k [ s (oAl 5, 9 SFE) 50 mg
ol/dstd 10 g
A 25 mg
g J2EAWMEAEZ 2~ 50 mg
2 R
BATFE ol&st] T AXE&FS 100 ml=2 .
Az 6. FAA Ax
7] Ais £3ste S wHoeR 1 9E(2 ml) 34719
steka [ SEE (oA 5, 99 F3HE) 20 mg
WU E 180 mg
FAHE Hd FHST 2974 mg
A2 A EFH 26 mg
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[0474]
[0475]
[0476]
[0477]
[0478]
[0479]
[0480]
[0481]
[0482]
[0483]
[0484]
[0485]
[0486]
[0487]
[0488]
[0489]
[0490]
[0491]
[0492]
[0494]
[0495]
[0496]
[0497]
[0498]
[0499]
[0500]
[0501]
[0503]
[0504]
[0505]
[0506]
[0507]
[0508]
[0509]
[0510]

[0511]

[elA] 1]

s}5h4) 1 s (ellAl: 5, 9 3FE) 0.5 wth
WA FESHY 70 wth

& 5 wt%

YA ol HZ 5 wth
Zelolgd@Fe] = (o PEG 400 L& USP)  19.2 wt%
Feato]| == ol E 0.3 wth

[clA] 2]

s}sha) 1 s (ellAl: 5, 9 3FE) 0.5 wt%
WA FEFZHY 70 wth

3+ 5 wt%

ZySAxEolHAHE 5 wth

ZeogAZe] 2 (o]: PEG 400 =& USP)  19.2 wt%
FEslol=Z A olE 0.2 wtbh

stebdl (o] Wgdotebdl £ z2dgedl) 0.1 wtb
[el4] 3]

05, 99 BFHE)  0.01 WA 2 wt%b
2tel 30 WA 75 wtk

S 2 WA 10 wt%

gl zgoldo g2 0.3 WA 10 wt%

ZeolgdAZe] 2 (o: PEG 400 =& USP) 2 WA 45 wt%b
g

ol = F A oh &

shabul (o : MR Tbebu m 2w sheh)

0 wth% &= 0.002 WA 2.5 wt%

Az 8. AHA Az

[elA] 1]

et 1 3hgE (Al 5, 99 BEE) 0.1 wtb
WA FESSY 40 wtb

34 11 wt%

ZE| Aol HE 8.5 wth

TEAAZFYF 18 wt%

Festol=FAlobE&  0.02 wt%
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[0535]
[0537]

[0538]

[0540]

[0541]

[0543]

[0544]

[0546]
[0547]
[0548]
[0549]
[0550]

[0551]

S550dl 10-1898608

A 2 ek (22.38 wt%h)

sksha] 1 shghe (oAl 5, 9% shgHE)  0.01 WA 3 wtb
ZgE 30 WA 75 wtk

2 WA 10 wt%
2 zgHoldo g2 0.3 WA 10 wtb

o
2]

z2Aq=8F 0.3 WA 45 wt%
g A

REslol==AJol<  0.002 WA 2.5 wth
et (o] Weged e Z2dgkadl)  0.01 WA 3.5 wtb
A 22 WA 30 wth)

3t7] Aol BATE A Eietel A WHoRE F 100 nlo] HRs SRE AXUT
sheba] 1 shghs (elAl: 5, 99 3hjb=) 2 mg
TA 9 g
Wi 9g

DL-A}x}Ak 0.25 g

.001~0.2 FHEZ AR HIbsta, ol o]&3ste wW, Ao,

9-3. A% (dairy products) A=

l

gsta] 1 39E (A 5, 99 35E)S 0.001~0.2 FHEZ $-fol Hrtsta, A7) $/7E o83t WH,
2 o
=

=
s W ol RAS) e duR RATE AZSAT.

5 (oA]: 5, 99 3FE)S 0.001~0.2 FHHEE EntE | g 59 fau, AR, X5, oA,
o] ;A F2 1,000 meoll 71Eted A 2L FAE2 Az}

skaha 1 gatE (oAl 5, 9 SHE)  0.1¢
FFAI1 200 g
& 4~4= 7 (cornstarch) 400 g

o]l EZZ(dyetrose) 130 g
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Body weight (gram)

—&— Vehicle
—2— CMDDI1111

Body weight of adult pups (gram)

Vehicle

CAMDDI1111

_44_

5

10-1898608



EH6

Vehicle CMDD1111
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N

A Vehicle - CMDD1111 B Vehicle CMDD1111

!

Vehicle CMDD1111
Gastrocnemius mmuscle
(ATPase)
Gastrocnemius muscle
(THC : Myho)
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Array

(fold)
Lipid oxidation and thermo genesis
Pantothenatekinase 1(hIm 24742 A
O e p Al g irararr e TA T 1253 55 L
Crtochromie o oxidase 2 ahdm 296257 L
A5910 04 Debydrogstass (Mim 39036T) 57
Aoyl Cod Synthasehm 00TIE1) b3
Ubiquinons (M 347976) 2
Uncouplingprotein 2 (MWm . 171 378) b2
ncouplingprotein 3 (Tlm 6254 24
Slow muscle development
PPAR geooactivator 1o (Ivlm 2590720 1.7
NFATCZ (Mm 116802 17
NFAT3C (Mdm SE3185) 13
Dlef2aMim 1216910 14
HDACS (MWm 318567 -135
Calemam calm ochin- dependent protein kmase IT, deltaMm 255820 I
C alcivm/fcalm ochlin- dependant protein kinase IT, beta (Mm 4257 14
Muscle coniracton
Myosin bindingprotein C (Mlm 1 072E) 28
Ryanodine receptor 2 (IWm 239871 2.0
Ryanodine receptor 3 (Wm . 246589) 1.5
Tropomn T2 (Wim. 247470 23
Troponinl (Wm. 27674 32
Myosinheayy chaind (Tm . 290003) 27
Myosinlight chain ¥ (dm. 46514 29
&TPase, CatHtransportingTim 2275537 1.4
Phospholamban (hm 341 45) 22

_46_

5

10-1898608



=99
Lipid oxidation and thermogenesis
5
EE I Vehicle
%35 1 CMDD1111
c 47
9
2]
m wRE
2 3 A w3 x 2.5
g' x 2.0
o |
w 2 ] RXE e
= <15 o by
E x 1.3
[3)
X .|
0 T T T T T T
CPT-1a UCP3 ACAD10 ADIPOQ NDUFA12 ACSL1
EHI0
Slow muscle development
8
I Vehicle
1 CMDD1111
c
O 61
3 e .
@ A4S L25
S T
@ 4 32
o
- w% us
2
‘?‘: 16
2 -
o .
i I
0 iI II II T I’:E‘
PGC-1a CaMK2h CaMK2d MEF2a HDAC4

_47_

5

10-1898608



RYR2 RYR3 PLN ATP2A2 MYH6

EHII
Muscle contraction (Slow)
g < 6.8 EE Vehicle
_[ [ CMDD1111
Ex 20

S (5.9
.‘T’ 6 - -|: Bk ©5.8 EEL]
@ 48 M e 47
| = ek
>3 ‘3.6 T T
(o)
o *] | .
= e x 2.1
< 2.3
)
K 2-

0 II iI II iI iI iI iI II

MYL7 TNNI3 TNNT2

_48_

5

10-1898608



10-1898608

s==4

EHI12

L11000LAAND +-/-¢dVdd
OSWQA +-/-9dvdd
LLL0O00LAaND + 9/19.82
OSWQA + 9/19.L50

Ed.

ORCH

rr¥

*x

BN
NN

00

S0

o'

Sl

V4

4

Q0
20
7o
20
80
ol
[
'l
ol
g8l

Janajuoissaldxg lanajuolssatdxg

[2A3|uoissaldxg

L]

vediLv

—

Q0

i)

QL

Frsh

Froe

rse

13- VN |

oe

iz-

00

rso

Frok

Frsk

Froe

rse

oe

r¥ad

|anajuoissaidxg [oAajuolssaldxg

|3A3juoissaldxg

_49_



10-1898608

s==4

EWHI3

(0as) awil (0as) awp]
008 00L 009 00G 00% 00 00Z 00L O 008 00Z 009 00§ 00% 00& 002 00L 0
g'0- & 0-
o,

" % o000 ot L 070
N o \l a
;i twd A

o f-..ff \.- o
oy D g ; 0]
m -, K M

gy p SOW, sl

LLLoo0Laamy -
0z 0z
wniojea 211080349 wniojea 21joso}hy
- -BPPAVId
(a8s) awil (a8s) awi]
LLL000L 0aWD  212143A 008 009 00v  00Z 0 008 008 00 002 0

0 ¢'0- $'0-

Loz @ LLLO0OL QWD v 00 ? 00

i g

ooy g S f gog
2 0LE N& =
- o9 § o) 0L 8
3 [ T A
i r ozm oz LT

= - 0001 57 DSNG 1z

— 00ZL 0e 4

wniojea 21j0s03hD wniojea aijosoljhg

+r+ OPPAVAd

_50_



SS=50dl 10-1898608

EdHi4
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L& 8 e e e
10000 -
600 -
8000
400 - 6000
4000
200 -
2000 .
0 — == 0
Vehicle CMDDI1111 Vehicle CMDDI1111
EdHI5
Running Time (min) Running Distance (meter)
1000 14000
800 1 e g 12000 - R
10000 -
600 1 {000 -
400 4 6000 7
4000 -
200 2000
0 0
Vehicle CMDDI1111 Vehicle CMDDI111
EH16
Respiratory Exchange Ratio (RER)
Lia
—®— Vehicle
105 4 —o— CMDDIHIL
Loo
m -y
.
085 -
o
TS -
aTe T T

_51_



130

AUL (Arca Under Line)

ght gain (gram)
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Bodyv wei

Respiratory Exchange Ratio (RER)
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Vehicle CMDDI1111

High Fat Diet ( Fat Content : 35% )

—®— Vehicle %
—4— CMDD1111

Days
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