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[0075] &) 4 X, 4 0, S, NR,, (0 =)CNR,~ W, ] 4% iR J7 kil £ 20 Vv Rl {4

[0076]
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- (CHoins

X
2
A _An H 2 , An Ar, (CHp)n
Sxg Xy Sxy % X

al v
[00771  Hrr, Ary, Ar,, Xpo n BE XFEI A I, X A28 FH KU a2 Xkl al X,
%Efﬁﬁ%ﬂ&ﬁﬂﬂfﬁiﬁ V rhel A,

[0078] b) 24X, 4 SO, SO, W, FIFHFTVE a) G2 M Bk A AL RIS =0 v AR TE) A
[0079]

Ary__ AT (CHn

7 e

AI'Z\ /Al'l\ S/(CHZ)n\X

X3 7
O

6]

Arz\ Arl\ o~ CHIn.

[0080]  HH, Ar,, Ar,, Xs, n HIE XIAIAR I, X A K%,
[0081] c) M X, A COL C( = N-0Ry) . CH(ORy) BK —R,NC( = 0) W, nJ & b Fy vkl 2%
[0082]

Arp Ar CHj)n
X/U\ (CH )n/x i / N
2 ~
Arz\X/Arl ——>  An___An__(CHpn_ ORs
; )

O \ Arz\ X3/ Arl\I/(CHZ)n\ X

ORs
[o083] 7| FH WL bt X 55 &7 B Ary AT WRAL S I, 4225 o W B s R AT AH SV 1) B e A1 4% R BT AT
78 X, 4 €O, C( = N-OR,) . CH(ORy) =8 v ) fk ;3

[0084]
O
/[k 0

Ar, Ar (CHz)“/ /U\
~ I~
X5 § — Ar2\x{m‘\N (CHyn™

Ry
R4
[oo85] il FH I i of 55 5 B4 A, L (IR EAT AL RIAT 42 X, 4 —RNC (= 0) IRV rhfa)fk.
[0086] Hodr, Ar s Aty Xgons Ry Ry, Ry 78 LEBE T, X MK E. d) 3 X, NFEESCH (CHy)
= C0C = C N, WA S LA H AR a8 L AL A, AT 41 e
Fe AL s AARIAT AR V Rl A
[0087]
Arz\X?’/Arl\ XZ/(CHZ)n\OH =ifae AI‘Z\X3/AI'1\ Xz/(CHZ)n\

di A"
[oogg]l  Hrfr, Ary, Ary, Xy n RS XA T, X W K135
[ooso] 2, nlRF EIRGRIRIIE A T 94L& W5 Wi S A B R a5 0 3 1R
ZIRBHIR S TR SN, LK ARAS B m = 1.X, 2 SV R, O HRVIES T RIAL &4 -
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[0090]

CHZ)/<
N N /(C”)\ /©i

00911  H, Ar,, Ar,, X,» Xso n FI R, E’JEXI_J T iR,

[0092] Liﬂxﬁ@#%ﬁﬂ MR, AHBLEIREn=1.X, ASHER I ¥ik&w
[0093]

O
CH2
Arz\xa/ Ar1\x2/(CHz)n\x1/©io:

[0094]  H.AH, Ar,, Ar,, X,, X, n [F5E X[EIER, 1T Brid.

00951 DL FJ& X, /& S il =0 T M IT A& 45 7732, 1 X, 22 O« NRys NR,C( = 0) (R,
FR, e XIrl@E = 1) HT%T#LﬁSﬁ/H%J%LiR LHIT A58, AT 25— h g
JREL TIT SO AHNY. 4- BUAREE R &R 28 My s P e o VI A i Ik 480 A0 Rl IR BRI M S 7R 4%
RFERIA ] X, 2 S(=0.S(=0), WAL T IT4HEY XX Z2C(=0).C(=
N-OR;) « CH(ORg) « (CH)) 4y« C = C. C= C iz T A TT 454 (Rs Rg A Y o X AE A 1)
4y ) 2% ) %%%J%ﬁ VIT LG9, Bb)a4 g2kl b

(00961  H.AAIMN &, A I ALEWIE BN T7 16 WA R V2L R VPR — .

[0097]
OH
Bry/NaBr
OH

(III) (IV)
[0098] R Br,/NaBr [ FTFst ¥ 5 2 A% i I 1) 408 28 — My A ssC BR Bk 11 0°C 1y Y i e Wi
0°C KR 3-4 /N i » FHZK 280k OB, A NaHCO, A Z I A M, 08 L BE2E, 48 i g,
WA A (TR (IETkE / LR ORE / LRARSE) S E G TIT &Y. %
R ITT AL AR FIR = LW, BRYE RS F s i, 4 A5y FIfi/E K2R T RIGE 72-96 /Y,
ik uk, e, KL B R A 3 R 2 M AR IS, S0k B2 10—40 o m s BB - IE Okt / LR &
BE R4 ), BB R TV AL 542

[0099] WA HR T .
[0100]

12
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°>_ o 1) NaBH,
o AN

NCS
™ 2) Al /Ar1\ /(CHZ)\

AN ///AH\\ //4°H3\\ /J::::]:: >>—_O

(VD)
01011 HrA, Ary, Ary, Xy, Xo n E XRIBAEC T, X 2 %, Uik Br. Cl.
[0102] /Hiﬁ IV 4 S R S AL AN AE ST R 10-15 2180 Ja, v 20, m)\mz (TR BRHC |
RFR B B AL ) SER Y eG4, S N Bk R 3-8 /NN, o 3E, Wgn, #1E
2w (BRI IE O / SR OBER S ), 3R AR VI A& .
[0103] VIR =

[0104]
/©:O> 5 P % W
SN Xs/ A'*\X /(CHZ)n\S O N omk
)]
g
Arz\ Xs/ Ar’\xz/(CHz)"\S OH

(VID)
[0105]  Rs 3 VI FUAL G AE I / JK SONAR ZR rh, FOGE AR 2T R IO DR 3 » sl oy 12-24
NI Wi B (UEBR) - / AR S , BRI AR EarL VIT e GY.

[0106] WP EEDY .
[0107]

/U\ DMAP
Al / Ar1\ /(CHZ)\ /@E

D (VI

M M A /@E >T>»

[0108] DA A-(N. N- " FIZLRZEL ) nikmg (DMAP) JJ{E%?‘J,@J( VIT W G55 VIIT 405
WIAETC K LG Bl P S0 SR 2-5 AN, IR Y8 JE AR B CBERST) E Ok / LR LBE R
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25 ), A3 B 0 2 S A TeROE S T A&, Hodb, m = 1R A4 HL X 8 S AT, Ary,
Ary, Xy Xy, R, A n 1958 X FE T,

[0109] FE—PHh, W Eiddm= 1. R, AN ILX, N S HETFREX I RbEwSmEES
EA RNV BR SR EhIR . = RS IR SR RN 2-6 /NI, KRR EI m = 1.X, S R, M H J§
FHER T LAY

[0110]

o Mo Ao, J@[ >T>L -
Mo iAo LI, >T>L

[o111] A, Ar,, Ar,, X,, Xop n FI R, A5 X [F]3E fﬁl
[0112] Lﬁykﬁﬁ#%qj LR, A HML Ry m = 1.X, b S I 1T 548
[0113]

O
CH2
Mo N PN /@0}4

1I
01151  H, Ar,, Ar,, Xy, Xgo n 52 X[HIE LA 1T,
[0116] ﬂiﬁﬁﬂiﬁﬂik;\ WAZIANR B T s I &M n kL. s T sk
A ITALGY A RO BRARIN, BT DA 72T ] BERDIR P M AL T /8 ) e e 44) AR T
AT A ) B 5 sl £ B S0 B S ) 1A T2 T 3l 30 sl A TR0 KT £ T 2R AT B R R il
s B B o R T VR Ay i AR R A AR IR A R A . — Bk i) Ty VA AL RRAE T s
BEATHR 0, P74 5 TR 40wt AR 2 A M (B R VP A R 2L R A AR m] A A 1 R 2 I HE X
M S A PR 1) 3k, B 3R 40 5 T R F R B B (bracine) | & X 2B A W) B B ELAT A2 40 &5
T R AR e S A AR i Eh o B I TT R WL Jaques 28 A 9R%EE 1K) “Enantiomers, Racemates
andResolution” (Wiley Interscienee,1981),
[0117] SUSEEAR N R NVAZ IR B, A AL G4t 7] B ELIL AT 245 B 3 s A4 i
AATH . TSR 25 A fs 5255 J:—HirfxH’J%m@ﬁjﬁﬁﬂﬂﬁjﬁ%%mwjﬁﬁﬂ
BT B ) IRk DL ZR B R R N B ko 548 B0 R 2h 11 HAR 481 7~ B 45 Eh IR W & VR R L Tt
ﬁﬁxﬁ%ﬁﬁxﬁﬁﬁﬁxﬁ—%ﬁﬁ\%’%ﬁ&Lﬁz“ixﬁﬁz‘i\ﬁiﬂﬁ&\?%éﬁ%EF'E&@LE%EJEEM\@/QM\
FrEmR MR TN TR FRIE TR IR R LR 2R AR TR KR i T 1R A 2RI g /i

[0114]
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TR 2% —2- TR R TIR L PO R 2 P R IR S SR R L R IR S W 2h o I IR, AR, A
IREA B FFAEZ 7 Bl 52 19, A0 n] DL i A AE b el 4 1 £, LIRS A R BHAL -G ) BX
HATZG . B 3@ rmsl R 1 B AR 1 A 540 LB VB LR VAR AT VB NG N - TR 4 T
FACE &RV — AN O 2R N- TIEATHERZ i SRR . S/ KRB AR K 1]
AL AP, 45K T 4G4 AL mT 245 B R RS I o

[0118] A BB FEA AR WAL S I RT 24, 1480 25— 445 25, Wl LA ok B2 dEAT 4k 2%
itk , SR A B ATTE RN 25 . I8 IR ISAT R A R AL S S RetERT A, HAE A
WA G AL T8 (D k59, %14, 78 “Design Of Prodrugs”, H Bund Saard,
Elsevier i, 1985 HH i T & £ R0 24 08 BT 29 (T AR s T 5

[0119] AU B A4 A< I BHAL S W v PEA RS o

[0120] A& BHAK AW AT B0 hPPAR 244, ALk, A & BH A 5 4 i 8 V13800 hPPAR & A2
o A BHIIAL G 40%F PPAR FshAE F vl LR H i 7 v 4T e .

[0121]  XIAL-EWIAE 293-T 4 i A B I 3% 44 1 T B8 280N BEAT 9 36, LA 52 " A1 130E PPAR
WA HE ) o SR TSGR ST kB 2 AR Z2 Bt LU 5 52 AN I 200 5F A (] P 1 5 IR 4% S8 9 TR 52 )
LA Rluc 7E M PIFRIREZD N IR PRS2, ¥4 A PPARa . PPAR Y F1 PPAR & Eo{h4: &k & O 58
BRAE SEIR 7 GALADNA 255 Bl o FRIE BRI FLah 4 B & ik 4k pM b, #4748 pM—hPPAR a /
GALA.pM-PPAR Y /GALA Fl1 pM—PPAR & /GAL4 = Fh ki, % GALADNA 545X 5 pB4—tk—luc %
¥, 74 )% pB4-RES—tk—1uc ( — 77 GALADNA &5 47 s (173 K 9% % BB IR 5 350D o LA
pRL-CMV-R1uc 1K PR 1 5 Ge3si3a UL A P YE P 2

[0122]  EAKT &, %% 293-T 40 MuBe Pl A\ 48 FLAR, B BE N 2-4 X 10° A4 / L, B 95 K
10% BRAGAG /T 135 (FCS) MMy A P 1640 855535, 48 /NAY e, B B 5 Wi T 4
5% Wi FCS i My 4L o A 22 1) 1640 85 78 5, 4R J5 43 48 =Pl IE U 1Y) pM—hPPAR/GALA4
pB4-RES—tk—1luc FH pRL-CMV-Rluc —Ff Tk L% 4L 2] 293-T 4l fiur, 24 /I J5 4525, ARG,
LEE )0 24 /ANBIRT I 2 6 22 BRIV TR . 25 L3R BH, AR B AL & #)%] PPAR % P 20 #3AT 1R ik
HIBENVEF , 7 PPAR 6 [RIkEn/E FH G H 0 o

[0123] KR ZMAEWEREAEGNERARHNX T AW 25/ Sh8oK& 9
Fo—Fpek 2 Mol B ] 2GR . R TR a7 B WA . iR A S
T DURR 2 A [R] 22 25 M 42 1) 35 0 1) 4% 1 & e ) 0

[0124] PRI HEBMA B FEAAIR T 8 A2 5, A5, B MR 55, UNBE AR, Vs 25
Fan AL 8 1 2 o0 )T AN ER 2, Hv L (L BLER, (L AL ERAR, Y RLAEL A S T R 10508 43 H i
BEVR A4, 7K, h ol e ff i, AR IR A0 RS 85 (1, IR S, IR IR AL, &b BN, B ik, IR A
fete, —HEEREE, B8 LIAME NS i B, 2T 4E R W)L, 58 & I8, 52 L AT 4 280, SRV 1A IR IR, 16
I, FENE .

[0125]  AKEHALEMIN AP0 G4y T LLCLUR ATy e - Ok, B, B H
2y, S 2y, B 25, R 25, JEg w2, W s S VR UL IEIE P VBRI L E
J 5 PN R PN Y B RN S R A B — P A ME G A 24 T FR OGRS PN B3 ik PN 25 2
[o126] Y URH 250, A & WIAL& P a] il e 1 = Ik AT 2 52 i) il 57 =X A FEEANBR T
Jr )R RIS ORI o Horb, M 0 28— A AU A SFLHE R T oK IE K, o]
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TN T A PR IR 8L o Fod S I T ARG B 301 — MR AR LR D T8 K TE Ky o KBTI
TRIFR 8 RS YRR SIE B AL AR B ANR S . AR T, LA DRI
AAPIET] AN — EEFH R 05 B R BCE (AR .

[0127] Y5 FH 250, R AR VRT3 7 75 5 8 21 ) A0 B B WIS 52 kB i
T A28 P 9 9 I 5 TR B A () 14 AR i B 1 A R TH AR5 400 il A I7) 14 J 3 FH 245 710 3710 7%
o, BARUHT -

[0128] YR & 5 &l H B, A< 2 B AL A4 nT C i) Bl — el ok A B 77 B BRI R V) o) 510 T
s AT AT 2R AR S8 19— 2 pH 19 T B 2k /K, JE s al o N n] AN By J 7] an Ak R 2 e
o XM THRA, BrPEI SR E T L LARE .

[0129] =Y ¢ Jk w0 Jiti FH B, 2 i BHAK B T o) 30 4 ) 2R R sl ) sl T =X, 3 ep
BVl oy B VF B R T — e A . BCE IR R AE SR B REREA R T
TH AR LA, LR, T, SR A4 S0, SR TGS » FLALIE FRZK s 337 sloRE 770w A
B AR IEEA T ™97, Wi 7K W AR b B B IR R 98, v 60, T /S KElels, + 75 ik
I I, 2— SR TR, TR K

[0130] Ak BHALS MR T DL I w7 S 5001 =X 24, B34 T R S 7K S e VY v B0
TESTE IR . oA, AT A (AR AR SR B RE K AR [QHs v A S EAL s . ok, KM
Ay 47 2 gt P P A 5 sl A 5, s i e el R

[0131]1 AT EFE H, AR AL 1) A% A 570 & A B 7 v B s T 2 R 3%, AL iR
FIAEES A PR B AR A3 BRIR UG B TR A A 0 0 P o B IR B 1) | AR T g
IE [ R R DL A2 v B T ) WA W o DI A A R = A 0. 01 ~ 100mg/kg AT /K,
Hor i LR E1F dmg/kg—10mg/ kg A HE / K.

BiRXiEAR

[0132] "Il Ry S g ik — 20 U BH AR U B, 3 S i 1) AN A4 oA A 2 B AT AT B i
[0133] AL 4H5 bl YRT =3 BURE A 5 , 1L R EAS IE  'H-NMR J6 3% HH Bruker ARX 400
PIRZREASCIN 3E » FAB Ui B Zabspect fay 23 ML TS S0 72

[0134] A (a) Ayl 2%

[0135] (107 &F FRELIZHI 2- J7 &AL —4- FIE —5— F8 P IR MEme ) — IR 1 A

[0136]

P4S1o Mo/\ L|A|H Ar
NH (@) Arj\ H, ®) \ @ \(I\
[0137]  (a) 7F 100ml T-FZEF A 2mmol P,S,,, 20mmol NaHCO,, , JHHAIML 30 438, M
10mmol Wk, 1-2h J5 RV 564, Uk, WRAa it 8 (Ve R IE Tk / LR Cls ) 19 E 4
AR S & P BRI o
[0138]  (b) 7F 100ml & A 10mmol HY AL A A% A 27 7 B L JFZ . 1 lmmo 12— 48 —3— 44

- TERZHBE (W) H ACROS) , INHNEIVL 1224 /NIE, W45, FE 5 (BEIA R (IC Ok / &
MG 208 ) 153 (- BURTF&FE —4— FIFEMEM: —5- 55 ) IR L N5,

16
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[0139]1  (c) #f 10mmol (2— BAR & HL —4— FFIEMEM: —5- J8 ) IR A5 100m] 5 DU 4
IR VS VR N2 0°C Y 1 1mmo 1 P4 AR 30m 1 45 DU e ieg S Ny P, i n 56 e, == R
N 24 /SNBSS T N0 VK 16 96 SR AN K W K 20l R, T /K I R B 058, ik 8, 7%
TR =5 2- 5k —4- ML -6 B dkmEm,

[0140] HE‘E £§ 1

[0141]

[0142]  FrAAA Y A P BEIZ A JsORL a0 — AR A A PR i) &%, 49 13 €0 i 44

[0143] MS[M]+ = 205. 2m/e ;'H-NMR (400MHz, DMSO) 6 7. 89-7. 87 (m, 2H) , 7. 50—7. 44 (m,
3H),5.55(t, 1H) ,4. 64 (d, 2H) , 2. 35 (s, 3H) .

(01441  H[al{& 2

[0145]

[0146]  HRBIAL A4 DL — 6 B L 248 AR e O ok n— AR AR A PITal i) 25 5 19 2 1] 4 o
mp :120. 5-122°C

[0147] MS[M]+ = 273. Im/e ;'H-NMR (400MHz, DMSO) & 8. 10(d, 2H), 7. 83(d, 2H) , 5. 66 (t,
1H) ,4.67(d,2H) ,2. 37 (s, 3H) »

[0148]  i[u]{k 3
Br
S
\ OH
e

[0149]

[0150]  Fus Ak &4 AT UR 2K B I e 2 SRR an — B A A B i i) 2%, 13 v o [l A4

[01511 MS[M]+ = 284. Im/e ;'H-NMR (400MHz, DMS0) & 7. 82(d, 2H) , 7. 67 (d, 2H) , 5. 58 (t,
1H) , 4. 63(d,2H) , 2. 34 (s, 3H)

[0152] dal4E 1

[0153]

17
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(01541  Frai Ak &4 LA 3 2R B G e o Tk an— Mg BB A ik il4s, B B &b k. MS[M]+
= 223.3m/e

[0155] o [B]4A 5

[0156]

O —
/ E
)\g"’
~
O
I

[0157] byl Ak &4 LAXT B 40 2 28 FR R i O JRoeh an — e A A BT ) 4%, 19 R B B [ Ak
MS[M]+ = 235. 3m/e
[0158] EE & jglg 6

[0159]

~0 IEII\OH

[0160]  Frdifb G4 LL 2, 4— — AR AR Jie o JURHan— AR E A PIriR &l 45, 13 ¥R 0 [
&, MS[M]+ = 265. 3m/e
[0161] HpE A 7

[0162]

Cl
S

\ / OH
cl NI\

[0163]  AREALGHYILL 2, 4- SR BB AL O JERL i — et /E A Pk il 2%, 15 27 6 [0 fA
MS[M]+ = 274. 2m/e
[0164] a4 8

[0165]

S

r§1~T\OH

[o166] A @AL & 4 AT BUT FE A< R BLREON JER i — AR AR A P il 28, 13 3R 1 1
MS[M]+ = 261. 4m/e

[0167] Hh[E] {4 9

[0168]

18
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[0169]  FRAEAL 54 LA 2— MR Wy TP B 1 O OB an — A BRAE A T IR 1 25, 15 4 3 10 [l 44
MS[M]+ = 211. 3m/e

[0170] ' 10

[0171]

[0172]  FrRAEAL G4 LA 3— WEwy Tt i O Tk an — AR B A A PO i) 2%, 19 9 2 (0 [ A4
MS[M]+ = 211. 3m/e

[0173] H 11

[0174]

[0175] Ak Ll 2— 25 LG 4 JsoRkan— e tie U A Pk i), 133k g i . MSIM]+

= 255. 3m/e
O
SO
\ OH
ve

[0176] [ 12
[0177]

[0178]  FrdiAb &4 DL EHAREE e G 4 TR — e AR A Pirids i) 2%, 19 7R 25 (Al 1A, MS[M]+
= 249. 2m/e

(01791  rpiEJA 13

[0180]

O 0/\/Br

[0181]  7E 2. 42g (10mmo1) 4— Xf £ FE A FE KWy 1) 50m1 - Al i\ 15mmo1 1Y) KOH
&> SRR 1. 88g (10mmol) 1, 2— YR Z8%, 50°C M 8 /N I i, W 4E, AR B (HEMm
19
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R IECKE / LR AWE ) » 15k B4 13, 3 45% . MS[M]+ = 305. 2m/e

[0182] 2 14
N

[0183]
OH

[0184]  1.99g (10mmol) (AW WERESS T- 50ml Jo/K T W, I 0. 94g (16. Tmmo1) S5 AL BN
A VB H, AR FE O°C LiAy 2 /N IIANEEA 0. 79g (18mmo1) A KR Loml JezK T i, 0°C J [V
2 /NI S FHEL AR 50-60°C J WV 2 /NI, VA 5 TEUE, WA, AR (VREIRIA R (1B Ok / AR
fig ) 15 1. 85g =i, W 76 % . MS[M]+ = 243. 3m/e

[0185] B 15
joul
NCS OH

[0186]

[0187] 8. 8g(80mmol) AI52E My 20. 8g (256mmol) FRE RN 100ml FELAWIEZE 0°C
S5 G2 N 4. Aml ¥R 2R (80mmol) T 8. 24g (480mmol) JRALEIN 100ml FFEEES I, fRFFE 0°C
N3 /NG, N 300ml 7K 2R 1k [, MR NaHCO, /KRR 2 bk, 48 L BE42EL, T
T, WG, AR (VEAR (I C Kk / LR ABE / L/ ), 15 A B E A= 5 12, 73g, TR
95.3 %, mp :133.0-134. 5 ‘C. MS[M]+ = 167. Im/e ;'H-NMR (400MHz, DMSO) & 9. 66 (d, 2H) ,
7.00(s, 1H),6.93(dd, 1H) ,6.84(d, 1H) »

[0188] 2 16
oo
0]
NCS o

[0189]

[0190]  7F 150m1 |2 I F o A A- B S 2R 28 28 /%y (R (Al 44 15) 7. 5g (14, 9mmo 1) , Ji F
M = 215 9. 98¢ (67. Ammo1) , RV B AT HuB g 0. 5g, 1 A %> T 0. 8g, 100m1 Fa/K 2, 10l
72-96 /NI, TEUE, WRAA, RS (PENRIR R (IFCKE / LERAME= 25 ¢ 1), 14 7. 24g yR T
PRFE L R 72, 3% . MSIM]+ = 223. 2m/e ;'"H-NMR (400MHz, CDCL,) 6 7.12(d, 1H),7. 11 (s,
1H), 6. 93 (s, 1H) , 6. 90 (dd, 1H) , 3. 73 (g, 2H) , 1. 28 (t, 3H) .

lo191]  fH 2— 77 FE -4 MEL —5— £F PSLBEM | 28 4-[ (9 J7 Sk —4-— QURLmEmy -5 FL )
FEA S 11, 2- A8 Py i — A #54E B

[0192]
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A $
8 S
A\«_Z/\OH socl, A \_/Z/\C'
N o)
I ] > NaBH, Ar\( /@%o
N O}—o\_ I\

Cs,CO,
(tn

xﬂazﬁmm”\(_z/\ /@

ap

(01931 (1) ¥ 2— 5 —4- M -5 M EBEM: (Bmmo1) ¥ T 20m1 T4 5,
5ml  SOCL,, [A17§ 3-5h Jig 2818, Jk 28+, = dhfr o (ID) 7E 100m1 [3] JeS I A A B HH 8
— PRI 6mmol  4— FMLAL AE K /By ( FRIAR 16) , 35ml £ LB, N, fR37, 2RI
NaBH, (6. 6mmo1) , [BIyi 10-15 4381 i B 22 25y, IINBREREE ST, i i (1) W RN 7=4, 253N,
RIS, 1L 38, LR LBEPES, W4a, A B (VR R IE Ok / SR LB ) » 19 3 (AR
Y

[0194]  (I1D) ¥ (ID) BIRMNF=HET 40ml 90 % FELKE WL, A 500mg XTEIHZM%@&
JE ZHLRY 12-24 /N0, IR 46, A0 (BeliAA R 507 / R , 1S9k 2 i Ay 4-[ (-5
Tk —4- FFEEM: —5- L) BRI 1-1, 2— 488 My,

[0195] I 17
OH
S /@
\ S
\ / OH

[0196]

(01971  FR@4L G LA EAR 1 G ER #ERE B AR Hl &, £33k s A E K, MSIM]+ =
329. 4m/e ;'"H-NMR (400MHz, DMS0) 6 9. 10(d, 2H), & 7. 84 (m, 2H), 7. 46 (m, 3H) ,6. 77 (s, 1H) ,
6.67(s,2H) ,4. 20 (s, 2H) , 2. 12 (s, 3H) »

[0198] A4 18
F OH
F s ~ T

[0199]
N

[0200]  ARAEAL G LA AR 2 Sk IRk an— iRk B PRk il o5, AR v i k. MSIM]+ =
397. 3m/e ;'H-NMR (400MHz, DMS0) § 9. 11 (d, 2H), 6 8.05(d, 2H),7.82(d,2H) ,6. 76 (s, 1H),
6. 66 (s,2H) ,4. 21 (s, 2H) ,2. 12(s,3H) »

[0201] A4 19

21
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[0202]
Br OH
\Q\(S /@
\ S
[0203]  FRAAL AW LIFPIRIAR 3 4 JEoRHn— 4V B Tk )46, 1998 Fr @l . MSM]+ =

408. 3m/e ;'H-NMR (400MHz, DMSO) 8 9. 11(d, 2H), & 7.77(d,2H),7.66(d,2H) ,6. 77 (s, 1H),
6.67 (s,2H) ,4. 21 (s, 2H) , 2. 14 (s, 3H) »

[0204] B 20
F OH
S /@
\ S
\ / OH

[0205]

[0206]  br@ifb &HLL AN 4 24 JsUkhdn— Ak B prididil &, /3R s @ il k. MSIM]+ =
347. 4m/e ;'H-NMR (400MHz, DMSO) 8 9. 11(d, 21, 8 7.88(m, 2H),7. 31 (m, 21 , 6. 77 (s, 11),
6.67 (s, 2H) , 1. 20 (s, 2H) , 2. 12 (s, 3H) o

[0207] I 21
}3 OH
S /@
\ S
N/ OH

[0208]
[0209]  FRaAL G LA (E)AR 5 4 JEORM a0 — At B P ) &%, £ R s R . MSIM]+ =

359. hm/e
[0210] 2 22
[0211]
o)
OH
so T
e kx—z/\ S OH

[0212]  FREALGPLATTTEMA 6 4 50k — bk B TR )&, £ s a4k . MSM]+ =
389. 3m/e

[0213] 5] {4 23

[0214]

22
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W R P
Cl OH
\Q\(S /©[
\ /s OH
Cl N'ZA

[0215]  ARAEAL A LA A 7 O JsUkb At B BTk il &, A9 s i . MS[M]+ =

OH
7L©\(S X
kl—(\s OH

lo218]  AwEiAk A4 LA R4 8 O JsUkHan— L # /F B rid il &, 15 A B il 4. MSIM]+ =

385. bm/e
[0219] [ 25
[0220]
OH
Dy~ X
S \ S
[0221]  kR@UALA P AP AR 9 Db Je )l an— AR 3R AE B Prik i 4%, 15 A Gl &, MS[M]+ =
335. 4m/e
[0222] B/ 26
[0223]
S OH
Q\«S/ S/©[
N OH
[0224]  ARAEAL G UL AR 10 24 JRORHn— M5 AE B Fridk i) 2%, 9 R T L ] & . MS[M]+ =
335. 4m/e
OH
e L
\ S

[0225] B] 1K 27
[0226]

[0227]  FRmEAL-G LA R 11 4 JEORMan— % 8 4E B Tl thl &%, 5% s Gl 1A . MSM]+ =
379. bm/e

398. 3m/e
[0216] a4 24
[0217]

23
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A X

[0230]  ARAEAL LA R 12 D JsURkan— BT B Brid il 4, 15 s b ik . MS[M]+ =

373. 4m/e
OH
O\/\ /@
O S OH

[0231] A 1A 29

[0232]

[0233] & L0OmL [AJEHE 0 AN R AR — S BB AR 47 ¥ L. 34g (6mmol) 4— FUMA 2541 28 My
(P a)fAk 16), 35ml Z5%] 2.8, N, (R, 2298 i\ NaBH, (0. 24g, 6. 6mmol) , [ 10 438 )5 M
A, I 0. 55¢ (9. 9mmo 1) KOH J5, i@ b0 1. 52g (5mmol) ARTEJA 13 IS, N, A4 0
Vi 8 NN JE, I 3E, L8 SHEUES, Wedn, i B (PEMARR 1L Tkt / LR R ) . 193¢
R CRIE R = SR R4 15 HH A) 1A 29) o R VIR T 40ml (1K) 90 96 FR B K%
W M 500mg X R FR , 3R 24 /NB T, W48, AR 3 (VeI R 55 / TR ) . 193%
A EAE 0. 712g. MS[M]+ = 366. 3m/e

[0234] (@ 30
OH
S OH

[0235]

[0236] 5 2— (R —9— %L ) Z. W (I [ ACROS) (1. 06g, 5mmol) ¥ T 20m1 &0, iiF

i 5ml SOCL,, [E13E 4h 5 200, WL 28T, 7= b A H

[0237] 7 100ml [RJEHHE 0 N R A B — S BB AR 47 11 1. 34g (6mmol) 4— 5UhAL 2 41 5 — My

(hTaEAA 16), 35ml £t 2B, N, R4, 2242 I\ NaBH, (0. 24¢, 6. 6mmol) , [BIJAL 10 4340 5 B

F= Y, M 0. 55¢ (9. 9mmo1) KOH F1 50meKT Ji, 3 M iR 75 2 &AL, N, 37 1137 6

AN, IR, PR SBESEGS, W, i B (VERAR R b Okt / SR OER ) , 193 (i) )

(BRI = 2 BR3P (R TR 30) &

[0238] ¥4 FIRFZFNHT 8 =% T 40ml 90 % A EE /KW 7, ho N 500mg X Y 2R 8 )

Y 24 NN WRAR, AR B (VREIRAR AR AT/ R ) 13T 4-[2- (R —9- L)
24

[0228] ] A 28
[0229]
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CAmEE 1-1,2- A2 ) 0. 6058, MS[M]+ = 335. 4m/e

[0239] 2 31
Q o
S
S OH

[0240]
[02411  DAAR R4 14 D JRORH 32 J () A4 30 1136 & 77 V6 #4815 8 6 o] £ 4-[2— ( Wy g
e —10- 55 ) 4WiF 1-1,2- 2K "My, MS[M]+ = 367.5m/¢

[0242] B4 32
O
/J\ o/\©\
O/

[0243]

[0244]  2.8g(40mmol) TAHRERAN 6. 9g (50mmol) X A EL R HEHE 1 40ml 4 — S e,
FRvE 2 —20°C i, 22123 N 9. 28g (45mmo1) DCC il 0. 37g (3mmo1) DMAP (4N, N— — I3 Jii3kntt
WE ) [ 100ml T4 — S e Wi, 30 438 o, TER IR RN 12 /Ne), 1L gk, w48, M s (P
Mifh R IE Ot / SBR S ) , 1SR IR 1. 95g, I HE 65. 1%,

[0245]  'H-NMR (400MHz, CDCL,) 8 7.32(d, 2H) ,6. 90 (d, 2H) , 5. 16 (s, 2H) , 3. 82 (s, 3H) ,
2.87 (s, IH) .

[0246] ST

(02471 Sl 1 :2—{5-[ (4— I ZE —2- 2R3E -1, 3— WEME —5— 2L ) — A2 11, 3— 2R 9 e —
A L - SR

[0248] 4 0. 4g (1. 22mmo1) A 4£ 17 F1 0. 223g (1. 83mmo1) DMAP (4-N, N— — 1 3L fiie it
BE ) ¥ T 20ml T4 ZME A, P8 N 0. 254g (1. 34mmol) TAIGRIEE T AR A FLEmE (A A) 4 32)
) bml T8 SIEH W, IR Y 2h J5, W46, FE00 5 (BERARR b2kt / SR BB ) . 19
0. 573g AR 2— {5—[ (4— B SL —2— 28 5L —1, 3— MM —5- 5L ) — FIAR L 1-1, 3—- 2K 3F M) A4y
MG L - LA PR R, e 90. 2%,

[0249]  # 0.573g (1. lmmol) 2—{5—[ (4— AL —2— 2K 3L —1,3—- meEm —5-FL ) - AR EE 1-1,
3 RFHIE] AR IR ) - SR AR ERE T 1eml SR, I 0. 82ml (1 lmmol)
RS R ST, FUW Y. 4. 5h, WA, FE B (PElE R eI EE / ), Sk e B
Bl A1) 2—{5-[ (4- B 3E —2— 2R3 -1, 3- WEM: —5— 3 ) — M 3L 1-1, 3— 2R I M S| 24 K%
M 1 — 218 0. 325, WCH 74. 0% .

[0250]  MS[M]+ = 400. Om/e ;'H-NMR (400MHz, DMSO—d,) 8 12. 79 (brs, 1H, ), 7. 85-7. 82 (m,
2H) , 7. 18-7. 15 (m, 3H) , 7. 01 (d, 1H) , 6. 85 (d, 2H) , 6. 52 (t, 1H) , 1. 35 (s, 2H) , 2. 96 (d, 2H) ,
2. 20 (s, 3H)

25
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[0251]  =jififs) 2 :2— (5—{[4— &L —2-(4— A EEAREE ) 1, 3-WEme —5— L - g AL ) -1,
3= 2RI I8 A M ) — L%

[0252]  SRAHSHA 1 )l 7325, e ip i rh e A 17 SO R TRIA 18, 19338 (60 i TR ]
1y 2— (5= 1{[4- M3k —2- (4- = FMEIEHE ) 1, 3— WM —5— 4L - PRREL 1 -1, 3- FIf | —
FRM IR ) - SR .

[0253] MS[M]+ = 468.0m/e ;'H-NMR (400MHz, DMSO—-d,) & 12. 77 (brs, LH, ),8. 05 (d, 2H) ,
7.82(d, 2H) ,7.04(d, 1H) ,6. 85 (m, 2H) , 6. 52 (t, 1H) , 4. 38 (s, 2H) , 2. 96 (d, 2H) , 2. 23 (s, 3H)
[0254]  SEJfifh] 3 :2— (5—{[4- I —2— (4— ¥R AL ) -1, 3— MEMp —5— JL |- AL 1 -1,3- K
FFIR —E A ) — LTR

[0255]  SRAHSEHMEA L )l 5120, B L eh g eh ) 44 L7 SO Fh Tl 19, 19338 6 J0 e TR ]
RE 2—-(5-{[4- FFE —2- (4- JRIFE ) —1, 3— WEMe —5— L T- FIRRSEL 1 -1, 3— 2K JF W] 5 VR
I ) — LR

[0256] MS[M]+ = 478.0m/e ;'H-NMR (400MHz, DMSO-d,) 7. 78 (d, 2H) , 7. 65 (d, 2H) , 6. 96 (d,
1H) , 6. 82-6. 76 (m, 2H) , 6. 46 (s, 1H) , 4. 32 (s, 2H) , 2. 64 (s, 2H) , 2. 18 (s, 3H)

[0257]  SEjiif) 4 :2— (5—{[1- A2 —2- (- W AREE ) —1, 3— WEMe —5— L |- AL 1 -1, 3- 2K
IR 8] A R R ) - SR

[0258]  SRASEHEA 1 (¥4 Jy i, B PR p IR A 17 SO R TRA 20, 1997838 (600 8 TR [H]
KK 2 (5-{[4- FFE —2- (4— FARFE ) 1, 3— MEMe —5— L T—- FIRRSEL } -1, 3— 2K JF W] 58 Z4IR
Bt ) — LR .

[0259] MS[M]+ = 418. 0m/e ;'II-NMR (400Mllz, DMSO—d,) 12. 67 (brs, 11I) , 7. 88 (m, 21I) ,
7.29(m, 2H) , 7. 03(d, 1H) , 6. 84 (d, 2H) , 6. 52 (t, 1H) , 4. 34 (s, 2H) , 2. 96 (d, 2H) , 2. 19 (s, 3H)
[0260]  SZJifl 5 :2— (5—{[4— FIFL —2— (4- A REL ) -1, 3— WEMe —5- 3L ] IR AL 1 -1,
3= AR IFR] A M ) - TR

[0261]  SRAISEZHEA] 1 R4 5 e, F 3 R D IRA 17 SO TR 21, 19338 66 T8 8 TR [H]
) 2— (5—1{[4— P JE —2— (4— WPAUIEZEEL ) -1, 3— MMk —5— L ]— MUARJE 1 -1, 3— ZEFfa) 4
W ) - LTR .

[0262] MS[M]+ = 430.0m/e ;'H-NMR (400MHz, DMSO—d,) 7. 77 (d, 2H) , 7. 01 (m, 3H) , 6. 83 (m,
21, 6. 50 (s, 1H) , 4. 31 (s, 2H) , 3. 80 (s, 3H) , 2. 87 (s, 2H) , 2. 16 (s, 3H)

[0263]  SEZjE M) 6 :2—-(5—{[4- B FE —2- (3,5~ W FFL R FL ) 1,3 WEM: —5- 3L 1- Hf
JE } -1, 3 AR IFR] AR )M ) - SR

[0264]  SRASEHEA 1 & 7125 L b g rh A 17 SO h TR A 22, 19338 (600 e TR [H]
R 2— (5—{[1—- 2L —2- (3,5 RIS EREL ) -1, 3— WEM: —5— L |- A EE | -1, 3— 2RI
TEAHIE ) - R

[0265] MS[M]+ = 460. Im/e ;'H-NMR (400MHz, DMSO-d,) 7. 01 (s, 1H) , 6. 94 (d, 2H) , 6. 82 (s,
2H) ,6. 58 (t, 1H) ,6. 50 (s, 1H) , 4. 33 (s, 2H) , 3. 80 (s, 6H) , 2. 86 (s, 2H) , 2. 19 (s, 3H)

[0266]  SZjEf] 7 :2— (65— {[4- H3E —2-(2,4- @ EH ) -1, 3— MEME —5- JL - HmiZE 1 -1,
3- ZRIFR] A M ) - TR

[0267]  SRAHSEHE) 1 it & T, B Hrp iy fa) 44 17 SO A e A 23, 457 8 (00 8 T 4]
PR 2—- (5 {[4~ H 3k —2- (2,4~ —RUOKREE ) —1, 3— BEM: —5— L T— HImR 3L § —1, 3— 2K 9 [R)] 4%
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WM ) — LR o

[0268] MS[M]+ = 468. Om/e ;'H-NMR (400MHz, DMSO-d,) 8. 17 (d, 1H) , 7. 79 (d, 1H) , 7. 54 (dd,

111) ,6. 96 (d, 111) , 6. 81 (dd, 111) , 6. 77 (d, 111) , 6. 46 (s, 111) , 4. 36 (s, 211) , 2. 67 (s, 21I) ,

2. 23 (s, 3H)

[0269]  SZJifl 8 :2— (5—{[4— FIFL —2—(4— BUT FRHFL ) -1, 3— WEMe —5— F% ] IR AL 1 -1,

3= IR IFR] A M ) - TR

[0270]  SRAHSEHEA] 1 (¥4 5, B PR P IR A 17 SO R TR 24, 1937838 (00 8 TR [H]

PRI 2— (5= 1[4~ W2 -2 (4= BUT ZEAEE ) -1, 3— BEMe -5 L |- R EE | -1, 3- 2K IRl 44

W ) - LTR .

[0271] MS[M]+ = 456.0m/e ;'H-NMR (400MHz, DMSO—d,) 7. 75 (d, 2H) , 7. 47 (d, 2H) , 6. 97 (s,

1H) , 6. 83-6. 77 (m, 2H) , 6. 47 (s, 1H) , 4. 31 (s, 2H) , 2. 71 (s, 2H) , 2. 18 (s, 3H) , 1. 29 (s, 9H)

[0272] SEHE A 9 22— (5—{[4- F 2L —2- (MEWy —2— JE ) —1,3- BEM: —5- FE 1- 3L | -1,
R I ) AR M ) - TR

[0273] K FH S 1 & 7 T T A 17 SOk TR 25, #5900 E T T

PREY 2— (5—{[A— FIEE —2— (BEIMY —2— KL ) —1, 3— gEM: —5— KL - FIRHEE 1 -1, 3— ZEJF I 48 4%

W ) - SR

[0274] MS[M]+ = 406. 0m/e ;'H-NMR (400MHz, DMSO-d,) 7. 66 (d, 1H) , 7. 55(d, 1H) , 7. 12 (t,

1H) ,6. 98 (s, 1H) , 6. 83-6. 78 (m, 2H) , 6. 47 (s, 1H) , 4. 30 (s, 2H) , 2. 73 (s, 2H) , 2. 13 (s, 3H)

[0275]  SZjif] 10 :2- (5—{[4- FI 3% —2—-(memy —3— 35 ) -1, 3— MEM: —5- J& |- AL | -1,

3= RPN ) - TR

[0276]  SRAHSEHEA 1 G J7 12, B rh iR R A 17 SO R TRlA 26, 193368 (0 e TR ]

i 2— (5—{[4— M FE —2— (WEmy —3— %5 ) —1, 3— WEM: —5— JL - HIRREL 1 -1, 3— 2K IF 1R 5 2%

WLl ) - SR .

[0277] MS[M]+ = 406. 0m/e ;'H-NMR (400MHz, DMSO-d,) 8. 03 (s, 1H) , 7. 65 (m, 1H) , 7. 48 (d,

1H) ,6.97 (s, 1H) , 6. 83-6. 77 (m, 2H) , 6. 47 (s, 1H) , 4. 30 (s, 2H) , 2. 74 (s, 2H) , 2. 15 (s, 3H)

[0278]  sZjf] 11 :2—-(5—{[4- F3E —2-(ZE —2- 3L ) -1, 3- MM —5- 3L - Ak 1 -1, 3-

FFM) AR RS ) — SR

[0279]  SRAISEHEA 1 I 7717, K p g rh ) 44 17 SO R TRl 27, 133 s e 0 e TR [H]

R 2- (5= {[4- 3L —2- (28 —2- 3 ) -1, 3— MEME: —5— 3 1- HRLE ) -1, 3— R I [m) 4R 4% 4

I ) — LR -

[0280] MS[MI+ = 450.0m/e ;'"H-NMR (400MHz, DMSO—d,) 8. 43 (s, 1H) , 8. 08-7. 94 (m, 4H) ,

7.57 (m, 2H) , 7. 06 (s, 1H) , 6. 89-6. 84 (m, 2H) , 6. 52 (t, 1H) , 1. 38 (s, 2H) , 2. 97 (d, 2H) ,

2. 24 (s, 3H)

[0281] S jiE 9 12 :2-(5—{[4- AP 5L —2-(1,3- K FF A 5 24 3 4 -5 5k ) -1, 3- 1§

Mp —5— KL - PIRfEE J -1, 3- ZKJfm ih%ﬂ/ﬁh‘ﬁ)‘zﬂﬁz

[0282]  RASZHEM] L 1l 2S5V, i B i () 4F 17 Sk R) 4 28, AR B 6 0 8

EAAR) 2- (5—{[4- FEE —2— (1, 3— IR 5280 oM —5— 4k ) —1, 3— MEM: —5— 2L ] FIfR

-1, 3= RO R AV R ) - 4R .

[0283] MS[M]+ = 444.0m/e ;'H-NMR (400MHz, DMSO—d,) 12. 77 (brs, 11) , 7. 35-7. 33 (m,
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2H) ,7.02-6. 97 (m, 2H) , 6. 84 (s, 2H) , 6. 52 (t, 1H) , 6. 09 (s, 2H) , 4. 31 (s, 2H) , 2. 96 (d, 2H) ,
2. 16 (s, 3H)

[0284]  SicHif] 13 :2-[6-(2-{4-[(4- &3E) KIE ] KEIRL | LmidE ) -1, 3- R IF A 44
MWk 1- 1%

[0285]  SRAISCHEA 1 I8 712, L p R R A 17 SO R TRIA 29, 1398 38 (o e T ]
PRI 2-[6-(2-{4-[ (4- &4 ) K& ] KEH ) L) -1, 3- R A 1- SR
[0286] MS[M]+ = 437.0m/e ;'H-NMR (400MHz, DMSO—-d,) 7. 44-7. 36 (m, 4H) , 7. 15 (d, 2H) ,
6.98 (s, 1H),6.85-6. 79 (m, 4H) , 6. 47 (s, 1H) , 4. 26 (t, 2H) , 3. 15 (t, 2H) , 2. 74 (s, 2H) ,
2.55(q,2H) , 1. 18 (t, 3H)

[0287]  SEHEM] L4 :2— (5-[2- (MM —9- 3 ) ZmidE 1-1, 3— 2RI A kG ) - SR
[o288] SRS 1 & 7717, K rh e ) 44 17 SO R TRl 30, 1338 st 0 e TR [H]
PRI 2 {5-[2- (MM —9— FL ) ZTFE -1, 3- H IR ZE MG | - 4R,

[0289] MS[M]+ = 406.0m/e ;'H-NMR (400MHz, CDC1,) 8. 07 (m, 2H) , 7. 47 (m, 4H) , 7. 25 (m,
2H) , 6. 96 (s, 1H) , 6. 80 (m, 2H) , 6. 44 (s, 1H) , 4. 21 (£, 2H) , 3. 28 (t, 2H) , 2. 70 (s, 2H)

[0200]  SCJM 15 :2—{5—[2— (WyWERE —10—- ) ZMEE 1-1, 3- ZRIFM A 1 - &
[l

[0201]  SRAISEHEA] 1 (¥4 5, B PR P IR A 17 SO R TRA 31, 193838 (0 8 TR ]
PRI 2 {5-[2- ( Wy ERE —10- 28 ) ZBEE ] 1, 3- IR ZE AN G | - 4R,

[0202] MS[M]+ = 438.0m/e ;'H-NMR (400MHz, CDC1,) 7. 38-7. 03 (m, 8H) , 6. 97 (s, 1H) ,
6. 82 (m, 211) , 6. 46 (s, 1) , 4. 18 (t, 21) , 3. 24 (¢, 21D) , 2. 72 (s, 21D) »

[0203]  SEJA] 16 #8453 A LA XT PPAR 35 a)1E

[0204] % 293-T 4N Mo N\ 48 £LAR, A0 MO8 FE 2 2-4 X 10° A / 4L, BE R 10 % it R A
RIS (FCS) WITEMYLLIE PR BRI 1640 R 72 3E . 48 /N 5 , s B 2730 S 45k 5 % Hit g FCS 1)
My A TePrAE B 1640 85 I3, R 5 49 T HE = F1 E A ) pM—~hPPAR/GAL4 . pB4-RES—tk—luc
1 pRL-CMV-R1uc = FjJiufy JL4L YL 31| 293-T 40, 24 /i 5 25 24, LS s 57 GW409544
1B o A1y WERIFGEAMEXT B2y, LL GW501516 BN & MEZYIRHMEXRT B2 . 2524 f5 24 /i
R 5 ' 22 W (AT 5, 465 S DL PPAR ¥ AL BE (AEXS X REZ54) (100% ) FI{H ) LA K] PPAR 8
11 ECso & 7N, 73 I W 1 FHR 2,

[0205] K 1. #4rAK LS YA PPAR HIEsn1E H
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e RAE (uM) o ¥ 3
GW409544 1 100 100
GW501516 1 100
X 1 .4 . 1
RikH 1 10 159. 3 igg 237
s 1 . 26.9 .
Fib 2 10 156.38 41. 0 g: :
. 1 . . .
g e e e
. 1 4, . 51,2
Rk 4 10 21.96 :?)(6) 66.1
T e i o A
0296 . . .
T mwe 9 G s s
4, . .
EHAH T 9 W N W T
. . .4
T e T
T e i e
T e
%l 11 9 a3 T e T e
%A 12 R T BT
[0207] 3% 2. &4y AR AL W% PPAR 8 1) EC,, {H
[0298]
&) SEJE] 1 SETE] 2 SEEfl 3 SE it 4 SEJE 5
EC50 (M) | 0. 396 0.084 0. 092 0.416 0. 149
&) SEJE 7 SETE) 9 SEEf 10 | SR 11| SEjE) 12
EC50 (uM) | 0. 147 1.042 0. 684 0. 117 0. 454
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