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E SO FER

[0183]  phAh, HUAIE AN/ B A0 f 1 4H A A Y SR 2 & 7= AR Fa e AL S Wi A 25 F

[0184] YA SCRT FH, WA SCHT H , ARAE “T AR S MR 2 45 ~F- i e ab 1 A0 & 9 1 7 o s
PR SRR R R — 2, B Sy iE st oy P9 Y iR B B A RS 4 o 55 T 5 5 AR A
FARN GBS TR, I ESCHrsE X, 1,2, 3—- =M DL Fh B3R g i A AFAE

N, _N
[ N E_ ‘NH
N N

H

[0185]
1H-1,2,3- ==& 2H-1,2,3- ="

[0186]  [A| Uk, A K Bl AWK TE BT A 7] BE 1) B AR b, R AE S5 M R s S P i) — 38 B
[0187]  {R]4H “Zj2 bl 52 FE AR SO T e AE A BRI 27 I umg N, 18 T 5 AN 2K &3
WD) 2H 23 B i i I ok B I e B0 B B I R BT E 5 A B AR A/ XU LG A
FRIVABLEAL A4 W o 2H A P A0/ B8R 2

[0188] A& BHHIMA WV DAL R T X AFAE , HARAEA R B I ARk 25 %% b T 52
[P ER  anASC R, “245% T2 () £8” 2 R AN R SR A& AT AR 40, b BRAL & id i )
2% FLTR 26 BB 5 T 28 AR o A% BH IR 24 2 b n] 252 1 2 T HH 2 A ek B R 1R 350 20 1 BEAL
MEAHE I T B — MM 5, LSS AT X L4k & M e 29 IR Bl i X 5 (22 &
1R B2 1) 3 24 Bl R A 7K HH B AE A LA 771 Hh Bl 7 5 VR P v e SR il 4% s — i &, 1L
AR KPEA B (W LTk SR TR OB R B A ) o1& & Eh A PR WL T-Remington’s
Pharmaceutical Sciences#18k ,Mack Publishing Company,Easton,PA (1990) #, H /2y
FEW g 51 AR 77 AR

[0189] AR BHIL & W E A B anZe /b — B A, D) AT T2 B i s & o 3 26 R o il
ERIE R DUNER I B, 140 : S| ICHLER , 3 40t VOmR , I an B g « W IR el S ol R s A MR IR, w5
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BA1EBANRIE T RR (Bl mR) , HoR &S BREE f an = 2 B (S 418 1w o
T AN AN R IR, B H R N IR VR IR L BRI L E SR AR R BN R
R, 18 W R R ER , B W Pudh MR « L BEPR  FLBR < 32 R VI A R ENAT AR IR » 1 W &= FE iR
(151 41 7R 2 24 R B ik 2 PR B 28 PR B 24 IR) K Y IR 5 B LRI » 1 4 (C1—Ca) St e B
FERETR , H AR BB A5 G i 25 AR, 497 dary B Rt PR mlon) HH DR B R o 06 B2 S m] T i B
FYAMFAE B O B AE BB N s B o B 2 /b — N IR M JE 4] (191 anCOOH) ) A K B AL &4
A 5030 B2 o SIE R I8 S S B W R B v Wi 4 i Eh B 4 L 51 an g
PREEEER s B S R B UL £ S v anns mk AN pk L DR BE ALk s b | B B =K B
FERENE, BN 238 R T J . 4R RN SO ST R -, B =
Fo AR e 2 i , B 1 PR B = B L AR, PTTE ROAE REP E B E AN E TR 25 A
&0 Tl sy B ekt aling =X (Ta) 3t (Ib) B B & e H 25 % bl Bz i £
[0190]  EAHEEER) 3 (Ta) 8L (Tb) b &P A 18 35 (045 F 3h R 21 i PR & 26 . FH RS PR &1 L gk
R VIHER Shal L R Eh -

[0191]  EHMRER N (Ta) B (Ib) thA PR IE 2R FEEN B L8R 2E DL e 22 Bl $E52 1)
AHUIZ

[0192]  gkAk, 20 (Ta) B (Tb) & aT B 5 25T 20 AR N A T 45 210 AR 903 14 77 (B, =X
TaBl IbAE&4) BIATART A0 & ) 8 A I BRI SRS F0 A BRI 245 o &% b 200 T 24 76 AR A e o
N FN R T W SRR AT SE 451, 22 W -

[0193]  a)Bundgaard,H.#%,Design of Prodrugs,Elsevier (1985) , &XWidder,K.%E N\ %,
Methods in Enzymology,112:309-396,Academic Press (1985) ;

[0194]  b)Bundgaard,H., 5% , " Design and Application of Prodrugs”,A Textbook
of Drug Design and Development, 55113-191 71 ,Krosgaard-Larsen,P.%& A\ % ,Harwood
Academic Publishers (1991) ;

[0195]  c¢)Bundgaard,H.,Adv.Drug Deliv.Rev.,8:1-38(1992) ;

[0196]  d)Bundgaard,H.Z& A\ ,J.Pharm.Sci.,77:285(1988) ; }

[0197]  ¢)Kakeya,N.ZE N\ ,Chem.Pharm.Bull.,32:692 (1984) .

[0198] AU BHAL G5 A v LA B AR B 2 b R 7K A ) T3 7 R S 5 1% mT 7K i 1) 16 78 24
25, B Qi 2518 , HARAR N KRG T 7= A A R B B AR 5 o A U BRAGE P AR B 2 B AT K A
[ B S5 B FEC1 22 Co e 3  C1 22 Cobt 22 T 20k L 4~ FH AR J 0 36 L BT 2 L R 2k L PP A0 PP 3
Cr-e e It 3 48 3 - C e 2 (191 401 2 T 48, 22 FFY 256 L7 DG e 4t R RS Bl T It A R ) L CL B Gt
AR PR A FE-Cr 22 Cofor 2 (f51] fam HH 4 I e ok — AUk Y R B 2 SR i e i A R 05 L H U i A 0
L R H e B AU 3 L (B 325 A0 1, 3- AU R N I —4-38) - 3 |, Jegian
T8 28 MR AR TR 2R A A 0 & A0 i JE R ) A B A B AT KRR A T o LG SIS I T e e AR 40
S b O N R AR ] £ o “RT 2GR AT AR FH AR ST AR N B3 8 R0 1) 5 B 3 e s AR A
1A PR R 43 5 e R B U5 R | 1 A A7) B IR R 5 I T T & o LG S T P e ok A 4 i
L R ) 5 R AR 1) 4%

[0199]  Rif 24 thi| £ 7B A A de v N 0 HLA# R T iKing ,F.D. % ,Medicinal Chemistry:
Principles and Practice,The Royal Society of Chemistry,Cambridge,UK (1994) ;

Testa,B.Z N\ ,Hydrolysis in Drug and Prodrug Metabolism.Chemistry,Biochemistry
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and Enzymology,VCHA and Wiley-VCH,Zurich,Switzerland (2003) ;Wermuth,C.G. %, The
Practice of Medicinal Chemistry,Academic Press,San Diego,CA (1999) .

[0200] A% B EAECFEAAAE T A K B P B 51 B A [ AL 2 o (R 25 B0 12
FH A S E 5T B BN [R] 0 A8 6 JiR 1 o A S — e S5 E A B i b, S0 R o7 2 B0 6 L A O O
R R AT LA, BRSNS @E S A n] i a0 8D [ 745
TR A5 B T2 A W B ] 1) A SORE AT 2 fR iR 2 ki — DM e A SR 1
PR B AR A RS PC R e,

[0201] 7 BH B [F) A7 FRAm oAk A 40— i ml ol i AR s R R N 53 2 0 B 5 B 5 R Bl d 1
FALT AR B J7 15 i 20 24 [F) A7 28 b i B9 700 A B A A FH AR AR s 1 71 R ol
% R AW RA ZFE e HIE , Bl /e R e R b G4 & 2 8 1 B R )
B T B bR i S A7) B FH T4k N Blidd v 4 G 22 AR W) S AR IR A R B AL S IS,

[0202]  “Raetb &9 K “Fae g5t Bis R WAl e 452 3 R MR G V)70 B 2 1d 4l B
H AR RA RO TT RIS AL 2, AR A EA S AN-K 2 .S (0) 2HELS (0) HIE
Ei8

[0203] REBHIEW BRRAKANEYE — D EZNERN DT (NRAPLECLHL 1
VOB R4 G o MY B M g S B AR S R R LT WS I Re 4 B, Bl i — AN e 2 A
V3R - N i D] AR 1 v S o 3 TR0 R B R 43 oI DU R HEB AN/ 8O R HES
AR LE IS E YT LA & A 22 B B AR St B E RV R 1 YRG0 19 5 R
FHS AT 2 B A s IR R A B FE (EARRT) KEW . CBEEY F A & 7N
B S 18 WM AR ARSI A 2 A

[0204] 455

[0205]  4nASCRr FRI4E S & AT : “Ix” H—IR, “2x" AR, “3x” A=k, “C” IR
I, " My, NI g WAL, U, R, W G, N S A
W BRI, “nol” Ry /R, “min Ay, 0 0/NE, o0 NSRRI o RET T
“RBE” N [RJEGei , “atm” ARSI, “psi” A/ FT7~F, “conc.” A, “RCW” AFLIEHE 4>
fift, “sat” Bl “sat’d” NHIAN, “SFC” JyIm TR i, ‘MW A5 T &, “mp” AME R, “ee” K
XTB R AR I B, “MS” BE “Mass Spec” N i, “EST” JHLIE 55 B 140 ik, “HR” v 43 #%
F, “HRMS™ i 73 9 2 J5Ti  “LOMS™ J9vBUAR €1 otk , “HPLC” Dy I UHH €43 , “RP HPLC™ Ny
S ARHPLC, “TLC” B “t1¢” A JZ il , “NMR” A% L3R , “n0e” Ik BL o 5 PR RN '
(nuclear Overhauser effect spectroscopy), “‘H” AT, “6” N6 (delta) , “s” JyEalE,
‘RATEE, = ENE, 9 APUENE, ‘07 N2 EUE, “br” NN, “H2” NHR2E (hertz) ,
H By 7 VRSB R ARSI ER N R BGE B SR AR IR

[0206]  Me FH 35
[0207] Et L F
[0208] Pr A 3k
[0209] i-Pr S ERS
[0210]  Bu T3
[0211]  i-Bu S ES
[0212] t-Bu BT 5
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[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]

[0223]
[0224]

[0225]
[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]

[0239]
[0240]
[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]
[0248]

Ph

Bn
BocE{BOC
Boc20
AcOBHOAC
AlCI3
AIBN

BBr3

BCl13

BEMP

BOP 71

fRHE TR (Burgess
reagent)

CBz
DCMEY.CH2C1 2
CH3CNEKACN
CDC13

CHC13
mCPBAEm—CPBA
Cs2C03

Cu (0Ac) 2
CyaNMe

DBU

DCE

DEA

DEAD

Dess—Martin

DIAD
DICEDIPCDI
DIEA.DIPEAEK Z JE

¥ A (Hunig’s base)

DMAP
DME
DMF
DMSO
cDNA

Dppp

2

BT A P

TR R T B

LR

=F i

RS T e

= RALHH

= F AL

2— T FEN i -2- T L HEE 1, 3 - T R A -
1,3, 2- R R

FIF =1L = (TR SN RERR L
1= P S B N = L R i e — Y I 1

P

5
5

o AR B ik

MR

G

ARE AT

il

B S R R

TR R s

LR (1T)

N-FA L -N-F 3R %

1,8~ AN [5.4.0]+—B-7-¥5
1,2-—& Lkt

LR

BE RIK LI

1,1,1-= (ZBEFR) -1, 1- =41, 2-F I8 2
R L~3- (1H) ~FH

AR IRIR — e N HE
N

T RNE O

4-Z HF Lt e

1, 2-—HEE O

PR R g f

R AT

B #MDNA

(R) = (+) =1, 2= (A BEIL) A Je
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[0249]
[0250]
[0251]
[0252]
[0253]

[0254]
[0255]
[0256]
[0257]
[0258]
[0259]

[0260]
[0261]

[0262]
[0263]
[0264]
[0265]
[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]

DuPhos

EDC

EDCI

EDTA

(S,S) ~EtDuPhosRh (I)

EtsNEL TEA
EtOAc
Et20

EtOH

GMF
Grubbs 11

HCI
HATU

HEPES

Hex
HOBtE{HOBT
H202

IBX

H2S04
B4 (Jones
K2COs3
KoHPO4
KOAc
K3P0O4

LAH

LG

LiOH

MeOH
MgS04
MsOHEEMSA
NaCl

NaH
NaHCO3
Na2C03
NaOH
Na2S03

(+)=1,2-R ((2S,5S) -2, 5- . 2 H: Bl Z4 TR R S )
N- (3~ F LG LR 3) N/ - Z L pit b — W fi
N— (3 FRRL G TR ) —N/ - Z Ak, — W0 g b i £
L g

(+)=1,2-R ((2S,5S) -2, 5- = . F: Ml Z4 TR R i )
(1,5-30F ) &2 (1) =5 ek £h

=

LR TS

2Tk

W

bR CAR SR e

(1,3-X (2,4, 6= H HEREL) —2- WK M e ) — &
CRIEETWHIL) (IR LR 47

R

0— (T-F AR =Wk —1-3) -N,N,N” N’ DU HH JE iR 84
VA K78

4= Q- F B WRIGE-1- 2 Je i

G
I F A I =
AL

2- WAL P R
il

Cr0s T HaS04 7K IA L H (1) 2MiA Wi reagent)
Tk IR

PR A B (B FR )
IR

TR — 4

R LE

e 3|

AR

FH i

T Bk

LR R / R e e R
AN

Ak

BRI

Tk B Y

AN

B RN

31



CN 111479807 A

i B P 24/81 T

[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]
[0292]
[0293]
[0294]
[0295]
[0296]
[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]
[0307]
[0308]
[0309]
[0310]
[0311]
[0312]
[0313]
[0314]
[0315]
[0316]
[0317]
[0318]
[0319]

(IRBOSE NN E ISR

Na2S04
NBS

NCS

NH3

NH4C1
NH4OH
NH4"HCO2™
NMM

OTf

Pds (dba) 3
Pd (0Ac) 2
Pd/C

Pd (dppf) C1,
PhsPCl2
PG

POC13
PPTS
i-PrOHaLIPA
PS
RTErt
SEM—C1
Si02
SnCls
TBAF
TBAI

TFA

THF

THP
TMSCHN2
TMSCH2N3
T3P

TRIS
pTsOH
IV. A%

i B Y

N—JR B8 3 WP

N-S BRI WP

)

A

=R R

FH I ¢

N~ FF S i i

= 6 AR i g e T TR

= (PR AT ER) — 4 (0)

L IRAR (TT)

B/ Bk

(1,17 =00 (2R L) - — k] — &t (1D
SRR &

R4 L]

ATk

ML IE S5 50F FF R R R 2k

S NEE

RN

=i

2- (= HEEH R IE) A ALY
A RE
s A
AP IE T SR
AL DY I T k%
=RLR
ISR

VY &t PR

— R R e R R e
— R R RS
PR e g PR T

= (PR L) S
Xf FH R B R

VA I B IR D RS AR AR i T oA Ak o Y I B IR LS ((EANPR ) ¥ LB IR R (1-
Btk —2-Fe d—sn— T Il -3-BE IR #h  LPA) AP B - 1-BE IR G (S1P) V& I 198 1 P JIE ik
(LPC) Je 2z Mo S Wi MR AE T (SPC) o VA ML i 2 i S A () 40 i D e, B A 4 A= L 734
A IR RN VRN BIE SR  ITR TR R VF 2 AW A, BB A 2 A B IS A R
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[0320]  LPAJdE It e G A8 & 2 4k (GPCR) LA H 7l K Bl 4y Wb i) 77 SRAE H L5 & B H
[A]JHGPCR (LPA1.LPA2LPA3.LPAsLPAs.LPAg) [ LPAIEAL AN 15 T 1% S ER AT LA A Z FhAE
VI i o

[0321]  #iim L5 , Vi MR AR G WILPA) 5 L1 3= BERERE X4 (51, Bl 16 Tk AL, 1k i
T £ P2 i B 40 22 B e ) AR LU R R AR AR . LPA R A TR AR Ny I EH , B R A
— RIIAF AR, v a0 (EARER ) X 1% /SR & A B~ LA s i 4 5 % 22 Fhd
0N, ELEE AN A A AR I i 28 (R 45 S LB 2R 3 N T4 4T 1 S 40 L E 7% - LPAT
PEH B R Z TN T

[0322]  LPA%ZAA (LPA1.LPA2.LPA3.LPA4.LPA5.LPAe) ZLPARIEIL A T — RF N E 51T
P IR BLHE (HANR T) A 2250 R T5 W E 0 MAPK) 75 14 IR TP BR LR (AC) $dil /3%
1L B R EEC (PLC) 75 1k /Ca® 3B A% (TE AL IR i« Ak t /PKBIE AL K /NEUGTPR \Rho \ROCK \Rac
JRas I 52 BILPASZ AR 15 AL BT 52 1) H B B AR AL ((HASBR ) PR SR ER AR H (cAMP)
YA o R E 42/ GTP-45 & Ba 1 (Cdcd2) i S0 2 ] 22 & 12 / 9 i IR — B 1 SR Raf (c—
RAF)  J5 25 98 35 DN T8 G TR B 1 M Sre (c—sre) « ZH 0 A1 5 I 715 5 (BRK) &6 45 B i i
(FAK) \ SIS A% TF R A # (K 7 (GEF) < JHF A BB 3b (GSK3b) o~ junZ 2 v I (JNK)
MEK RS A2 BETT MLC T1) JAZIH FkB (NF-kB) N-H E-D—R A Z R 2 (\MDA) 52 /A5 1L,
T N I LEE S (PT3K) 2K 1 Jl A (PKA) &R M FIEEC (PKC) \ras—AHZ<C3 A B 4T 14 B
FIEYIL RACL) o SEPRE&AR I SEH o m R T — RPN &, BHE 2 AR A AR B 2R A L 2 A
59 FE AN RERE L KLPAKEE  JL-F AW AL A 423 e 45 B 3 LR R IA T
LPASZ ALY, HoAR/RLPASZ A& LA M E 7 2K A5 5 - LPAL LPA2 SR LPAs HL A 1 JE 2 B IR 7 41 AH
BATE

[0323]  LPAHT V&b ML /INKR 3 1 1 i F 200 0« 4 228 0 4 i % L e 4 28 78 7 4 | I JE LPAGE
ot 2 PO IR AR S A BT IR B A D T BRI A H e S A AR TAEA L 23 A T R T A B A I
JIEHED (1ysoPLD) , B35 H 73 Wiz B R 1 o 45 T BV S LPARR A - 5 it 86k i g I o ol I s ol 12
Felg S i 78 (endophilin) LPARE S #E AL HE . N R IMIE HH I LPAYK B 4 ik 1191 225
M. MIFLPALE & 2 H i H K% iRt B s B B 0T, Ho AT BE ORPLPA S T U B fi . B
B AN B I K SR FE I LPA 7 T PPN RIRAZAER) , BHE 1 AR AL I (16:0)  1-KRAE
FRIE (16:1) 1A fIEMEIE (18:0) J1-JMFEIE (18: 1)  1-WE e IE (18:2) Az 1-—+Hr DU fs it 3k
(arachidonyl) (20:4) LPA. & FiE R b A LPAR A SEEAELPAF I A P3E 1, HANH
LPAFPZE LLAS [F) Dy RE AL LPASZ A4 I A

[0324]  LPAZZ/A

[0325]  LPA; (SEHIFRNVZG-1/EDG-2/mrecl.3) 5 =FhZERKIGER F1Gi/0 G 2 Gro/13 (B EE o
X LG H BE L, LPABEITLPATE 5 — RAVAIHL N, B 48 ((EANIR T) - 40 B 3558 i3
A (SRE) W4 A 22 53 2505 A d 0 (MAPK) 35 44 B R P10 1 (AC) # i B8f T
fiffC (PLC) ¥ 1k Ca® IEA% Ak il A4 X Rhoi& ft. o

[0326]  7ERAFE/INER A W EZ BILPAL) ]2 3Rk , LB B MO A7 AE T S0 O I il s /N
B AR S B o R RE L, NS S RIRLPA L HAFTE T Ol L BB L 45 1
AN TR SR IR SRR L e UL S R

[0327]  LPA2 (EDG—4) i85 =FEMHKIGE H (Gi/o~Go MXGiz/13) HEELAA FLPARTE S 10 41 i
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G T AR R /N R B U T R A A R N SR S R SR H S B
Fe AR ML A IER A 22 B LPA R ik o LPALf Rk 78 2 Al 4 i &b B, HE g2 31 1
BALES AR BEIX P 1 RAF 28 T N SRLPALAE SRR o /N H [ LP A I [ 55 % 1w oA ol 7 B
BB G H ELE /N R IR AR AT 4E 40 (MEF) 1 JEARES 9% Fh RS2 IE ¥ LPAE 5% 5 (f7
U, PLCTE AL  Ca® SE 7% J B T 4F 4T i) 1) B 37K o 1pal (/-) 1pa2 (/=) W2 /NR P24
TR, VFZLPA-E S N, QLRG0 A= L ACHI #1] \PLCIE Ak L Ca* i 4%  INK M2 Ak t5 4K « %
I JIEFLETE ) 1E - ZEMEF H AN A7 78 5™ 28 920 o BRACHI ] (ACHN | 7ELPAL (=/—) MEF 1 J1°F-
T Z A6, T BTk e B I A AELPAL (=/—) BRLPA2 (—/-) MEFH 52 5 3 54 o LPAE &8 /b — 8k
A B SRR rh i Bl E H LPA- 515 544 5 e . (ChoiZE N ,Biochemica et Biophysica Acta
2008,1781, 55312 539771) .

[0328]  LPA3 (EDG-T7) A 7l T-LPA1 )L LPAsZ AL 7E T HBE W5 5 Gi /0 S Go fFEK , (H 5 G2/ 13 A EEK,
HooE B A R E S B A LPARR SR 1) S B /D18 2 . LPASHT A S 2 AELPA- B S I E 54 S, &
FEPLCIE L Ca® SE 7% L ACHI ] /35 14 SAMAPKYE AX, o 452 B LPAJIBAI , LPAs7E B 41 22 200 i 93 40
Fi b ) 3 B R TE T B S A K, T LPAL B LPA PR ok B 302 i 1 il SIS 4 B A AR ] o 7 A
INBRIRT 52 AL VB T /N < o0 R i P % P R U 82 B LPAS I R 3A o FE NS, HUR BT 0
JERME T ZU R 5200 il B B8 R (R Bz J2= i A S A AR

[0329]  5LPA;.LPA2 RLPAsAHLY , LPAs (p2yoe/GPR23) HA KEF I, 5 L /IMRIE ALK -+
(PAF) SZ A [ AR B 5 %8  LPAA A S LPATE FCa” i S cAMPRR R , Jv 556G A Gs I ThAE 1
B F T ACTE AL, , DL K 5 G AR 13 R A I o LP AL IR 76 B &L | JUE  J00 e 5 U R i s L o
Ko

[0330]  LPAs (GPR92) NGPCRHJMERS 7% (purinocluster) i it HAE LS #) F 5LPAE 'K % 4H
Ko LPASTE NSO Ik SRR AL BBLAIE S K il B iy 208 - LPASTE B i 1 CD8-+ibR EZ 4 g [X ==
QERTE  =E S v

[0331]  LPAe (p2y5) NGPCRIFTMERS i i R HAE 250 b 5 LPAER 5% AH K . LPAe N 5G12/13-
Rhof5 5 & T EE R MBIRAILPASZ A4, HAE N BTN P AR S RIA .

[0332] i BH 1A= i

[0333] s é

[0334]  IEW M 0 @A iEt — R 50 U R B SR A, oA A T R T B R A oy
W IEE F UAE 445 - i OB AT LA IR R LAY AS 56 32 B8 & (W B adb A7« 1k i s 98RE L 39 5
SR VF 2 A KR S A R R R R A 7 A o, DB B S 4ERR T I A I R
[0335] 2 A5 IR, 52495 (40 0L ¥t e L /N AR o 203 A PR L /)N AR 368 3o R TS A i M AR DL
111 e 18 5 4T B A I 9 ] R i A A B R B 58 B I R R DGR AR FH L LPA Y A I
INKR T R LIRS — o b 28 A 5 FL 455 e it /DN Wi st B L vt T L 4 P (i G 4 5 4 L <~ 3 L4
i BT 4R A0 B K F R ANAR) PR AR 22 3B RS AE

[0336]  CKELPA &3 e in T /0N SRS Sk A5 11, 38 3ok 448 i m A 38 7 /S R R R it 2 i 2 (1 1
VA BB b 57 JE B 38 ) T AS 51 e 4 R 1 98

[0337] A= KR B 4B IR T3 b B R 2T 4 200 o i 75 BT 3R L B J T 44 4 Bt i 18 40 1
AT 8 A 4R B 25 POY BRI I 2 B b, B8 S, BT 4 40 i 38 58 5L Jd it o ik S 4 21
RFAE 1 B R I A0S 5 (ECM) T FF U6 VK A2 B 17 o A% 11 PR B R R 22 11l 4T 4 200 P S ECMIY 3 82350

34



N 111479807 A W OB P 97/81 B

T 515 I U I G 55, 33X A 8 3k [ T T B PRI 2 4 2 N /N A 5| SR B LY. g ) 3
DB G e B AR KRB (TGFB) 15 Fa—F i WL Bh 8 1 (a—SMA) 318 HL B J5 {8 R 21 4 4 i 4%
TR RS RS VLET 24 40 0 o RS UL AT 2 2 i A2 32 PA) 2 2H 23 5 99, 1% o 9 ol ok e UL 4 4 o e 4 A e
IEECMAL 7y 7 AR SE Ko

[0338]  LPAIAT R 4E A e 1 & R I VF 2 S ELDhRE , R0 FE 9 5E T2 b AU 4
1 1 T 5 2 T 24 240 i 34 5 DA SR 78 A 1 AL 2R A 4R R R N £ 306 %
ECM S A2 98 14 40 B DR] 5100 R LT 24 200 A ol 2038 5 S AR 5 o LPATRT DA S I sl 4 i #6405 1 i vh
LA R R 40 B SR 2R R 38 5, % 0 b R AR B R P R AR (EC) « W 4 B« A Joi 4T i A% X
2R YL 20 A LPALPELPATS 3 B 38 58 A (04 FH el DU W0 5 SR 42 £k . B LPALSZ AR 5Bk B /N B 23
B B AT 4E AN B AELPAJIE R B 395 0% 59 Mi11s%E A ,Nat Rev.Cancer 2003;3:582-591) .
LPAS T AT 4E A0 B 25 B A2 7340 AU 48 B AS vl B 1) 20 o i 2238 48

[0339] ] 44k,

[0340]  ZHZUH e dh— RANE 18 405 10 A N s 35 B, X 26 e 87k &2 TE i 4H.
ZALER R INRE o 45 AAFAE , MIX L fz 37 7] T B RAF4E40 R DhRe ek .

[0341] X T RZHME LALLM T, A4t kB L2 Mot RN R KA 4tk &
(1) B4 B 1 PLEUIR (R A4 AR+ BB 7 & R R A i 5S) i fig . 90 A4tk
R B T 0 I /AR A PR - (PAF) B T IR S B  #h 42 SR G B — L R I (S1P) Je s Ifn.
AR (LPA) o

[0342]  ZFHULIAE F=A R WIRRAE 9 VLR 2 2R 1) i ik 14 TG 70 S s , L R iz A4k . 2
R LPAKL B By 855 77 (1) WL BE 40 Ao 75 445 4 4H 2 AR KR 7 (CTGF) {235 3R 0k . CTGFRE J5 175 3 I
JREE A AL SR RS 2R R B IR e L REGR A A 2B 27040  LPAKL BE 22 Fh AT g 2
HiFE S I X E K FRICTGFE S (J.P.PradereZ N ,LPA1 receptor activation
promotes renal interstitial fibrosis,J.Am.Soc.Nephrol.18(2007)3110-3118;
N.Wiedmaier% A ,Int J Med Microbiol;298 (3-4) :231-43,2008) .CTGF {2 £F 41k 4M iy
K, HAE N H 5 TCFBHBcfE S5 5.

[0343] &k HIE I LPAR b I0 P S 2 R 4T 4 26 TR R ) A R b iz A B 3R IR CTGF
(A.KantarciZF N\ ,J.Pathol.210 (2006) 59-66) .

[0344]  LPASH-£F 4E 4k 1 3F J& AH OC . LPATEAR AT T 22 T0 41 M S JH 240 85 0 3% (435 44 2
9 £ ST ECMAE JF HR AR B 1 32 B Am A R A8 . b4k, LPA I 3R /K~ A 4 B4 FECCLaid5 T 1)
JH-AF A AR vy, BAE N SRR G FECBU I 2 B 15 R I 4R 4 Ak b = (N Watanabe %8 N,

Plasma lysophosphatidic acid level and serum autotaxin activity are increased

in liver injury in rats in relation to its severity,Life Sci.81(2007) 1009-
1015;N.WatanabeZ N\ ,J.Clin.Gastroenterol .41 (2007) 616—623)

[0345] LRk SEM KA 2 (bleomycin) W S Mk 1A Zh ) S8 It E e Hh i) 8t i
W (K. KurodaZ® N\ ,Phospholipid concentration in lung lavage fluid as
biomarker for pulmonary fibrosis,Inhal.Toxicol.18(2006) 389-393;K.YasudaZ¥ A,
Lung 172(1994) 91-102) .

[0346]  LPAS.CoIE5 SO L EE BB A % o IMLYE LPAZK P 7E B34 O WILAE 22 2 5 18 0 HLLPA R
KR o W I 2T 4 240 Pt 3% 5 B e )5 & 1 7= 2E (Chen®% A, FEBS Lett.20064F8 H21H ;580
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(19) :4737-45) .

[0347]  flicF4EqL

[0348]  FEMMES AR, &t X 45495 0 40 11 8 G s B S 5 A1 S 2 A It 3 1) R T AL ) o 1 24 A0 il
W5 T AR R AT 44k (TPF) , 578 AR R B BT A%

[0349]  LPAAMili £ 24k Hp BT 4 240 o S 4R 1) B2/ 4k  LPA e LP AL 7E il £ 24 A Hp bt S i £
I3 VE FH o BT 24 200 PR s e i 2 7 i 2 24 e 2 2 10 Ml o e 8 LA o AR B LP AL SZ AR A 511 1
EB TN AT 4E A0 5 B 0 3 0 (PR 2 AR £F 4E AL A1) SR A RELPALSZ A4 IR 1 41 4%
RN o LPA-LPA B A2 7E TPFH B N 5 4T 2 40 B 7% S U 1B IR RO AE o B & 45 R N DA
WA AL O RAE B i A i R

[0350]  LPA1SZAANTESR H TPF A5 I e A 4 A M b 320K e sy I LPASZ AR o L4k, 38 H TPF i
FHIBALE S N ISR LT Rl £ 4 20 B (1) A P, 1% 8 A0 MR 3 XUEE LPAL-LPA3SZ AR 15 1 57
Ki16425FH W7 o 7E 18 ok 25 3 175 T B Ml 403403 /)8 BRL S 3B A v, b s S0 I VL B R ot )
LPAZK -1 T+ A 2 % OO0 AR o LPAL DR G B 1R /N BR FE TR B R U 2 e e TR AR 4R 44k, ]
B BT 4 20 R R B i A V2 R ek 2D o AR TR OGS B, 75 B AT TPFI N AN 1) S S i
VE VA it R OUL I 21 iR LPAZK - o 1% 6 A5 5y 388 ot 1) s 2 4 A1 B A A0 v PR K 1642541, 38
HHLPA-LPASZ AR BR AR AN T AT 4 M 3L A% (TagerZE A ,Nature Medicine,2008,14,45-
54)

[0351]  LPA-LPAIBRARTEMGLT 44k b 72 BT 4E 4N 55 5 A IV IR 0 T 2 o0 2L .
[0352] ik avB6HE A 20 I AR TGF - BIR 7% 40 76 il 453 105 S £F 4 Ak 1) % e b g S B E H
(MungerZ% A ,Cell, 5596%:,319-328,1999) . LPAS SavB645 A5 F Rz 40 F ) TGF-B
EA XuZE N, Am. J.Pathology,2009,174,1264-1279) .LPAE FavB64 S HI TCF-BiF 1k
LPA2SZARA T o AT 1E 55 N2 4, TPF 553 P il 41 4 A6 DX 35 rb f - 1z 41 B A ] - 41
W R LPALSZ AR I8 1Y 58  LPA-LPABE A2 A B T I 41 4E Ak 1 TGF-BRR AR I TG AL o 7E — L8 S i
77 S IHILPAI A & W Bos ¥ I Ml 1 4E I D A2 — LE St )7 S8 Hh , SAHHILPAL L
LPAfI AL & W ARLL , S HILPAL S LPAFI A A W38 B n e R V6 97 Il 4F AL Th AL

[0353]  FEIPF HR 34 1K) 26 &I PR IR 56t , LPA 5 HT77IBMS-986020 i 7~ i 5 B AIRFVC (FH 7 Jili
) B Z (PalmerZs A, Chest,2018,154,1061-1069) .

[0354] ' £f4Efk

[0355]  LPA K LPA1 I ' A £ 2 A4 PR 3 Y 2 o LPASH 1 /INBR 200 o ) 16 5 5 e 4 450 LG 1
F, BRI 5 34 B NER'E % 5% (C.N. Inoue® A\ ,Clin.Sci. (Colch.) 1999,96,431-
436) o 7E B 1 4E AL I Sh AR Y [ B4y R 7 B ZE (UUO0) 17k, & I LPASZ AR TE JE i 2644 R A
LPA2>LPAs=LPA1> >LPA4F) K IR 733 o AL DL s 77 B £F 4R K J , L dE
R A Y AR AL S A AR S AE N /N TR B AR L UU0 W 15 R LPAI AR IE . 5
BEFRAT ) A2 S B R MR PR S5 4 85 77 36 v 7= AR I LPA (3. 3R 488 ) o X' 7E LPARE i K LPA
ZARRIE T THI AR B 35 AR 4k o B3R B LPATE £ 4 Ak v (94 FH 0 AT 3 26 4149 210385 2« oAk
(LPA) M7= e 2k 2 — (LPALSZAK) 15 % (J.P.Pradere® A ,Biochimica et
Biophysica Acta,2008,1781,582-587) .

[0356]  FELPAISZARILDR ZIB% (LPA: (=/-) /R, B 2R 4E A0 1 ke PR R0 55 « 2 LPASZ AR
FEPUFIKL 1642540 F [ UUO/INR S LPA; (—/-) ZNBR BRI 40 AL
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[0357]  LPARJ LS55 Bk 4 Mo/ 500k 200 P 1 16 PN AR5 ELLPART DA 31 41 4 1 40 P [ 7
CTGFTE N AT 4 A i SR AR S F- M I 2R34 (J.S . Koh% N ,J.Clin. Invest.,1998,102,
716-727) .

[0358] S /NER b B B A B RRMC T T LP AL B 75 512 41 44 10 40 P ] - C TG 1 R 1A R 38 o
CTGFAEUUOS 35 /NE 18] i 21 44k (TTF) i SR A, HI S TGFBIR) & 41 4E Ak 1% . LPA
ZARFEHIAIK 164253 AR 1T 58 4= Hd i) 1k 75 54 A o 78— N7 T, LPAYE B JIE P 12
CTYEALTE 2 HLPAR B CTGRi% 5105 4 i 1) B e ) S 80

[0359]  JHF£F4ifk

[0360]  LPAYS Je 905 Je 21 4 Ak, 75 5 21 4 AL AR OC 1 I 98 B85 S Sh Ak 453 i A
MM 2ZLPAK T K L3 H 4 iz K 1 (5 57 72 AELPA ) T - LPAIER R 5 AT AF4H BB Th A . /)
BT 22 T A M AR LPAL SR LPASZ Ak HLLPA TS VL AT 4k A L % o

[0361]  HRZT4E4k,

[0362]  LPAYS JeHR A% 1 & o 72 IE ¥ S AR b B2 41 B A 1 200 B B PR 7 40 it P ] s U0 38
LPAL K LPASZAA , H A543 fa 1) F R b Bz 4 i v I LPAL JL LPAs R IA 38 A

[0363]  LPA K H[FEIIEYIAFAE T SR R R P S IB B, HLIX S8 7K -7 G f 45 477 152 4
H3E .

[0364]  LPAS T % AN PN B 40 B B b 52 11 R TR VL Bh A 2 41 4 ELAR 13 A1 I s 21 4
YT HIUSCAF o LPAIE NN S I i 8 2500 b B 40 i 39 5

[0365] O£ 4EAL,

[0366]  LPAYS o A ZE K 0o i £F 4E 4L o /0o VA 28 (MT) Ji5 1 £8 35 v 300 I YRS LPAZK ST 384 m
HLPARIEOK B U I RS 2T 4 A0 M 38 58 S AR IR IR BR B (4 4EA4K) - LPA1 S LPA3SZ AR 45 N3
O EH R R

[0367]  £FoEALIIVRTT

[0368]  fE—/NTHH, X (Ta) Bt (Ib) (b A B IL 2% B2 1 B 8 A &Y H TR T
BT R LB B A AL AR — AN T T, 3 (Ta) B (Tb) AL S WL 22 b nT 8252 (1) $h 5.
BT T i T FLsh ) 8% B B AL R R AR 4R AL  AE — AN T T R, A R B i L sh
(AR AR LI 775, 1% 7 T AL TR ) B A 72 AR — Pl s 22 4 4 A0 T 140 IXURS: 14 TR 2L B 2
Ziiayr A R ER N (Ta) 8L (Tb) A PEH 245% b rT sz i Ehsig A& . /£ — N J7 i,
Fr iR IR 7L 304 ) % 82 T O A0 3G 88 B B2 S 21 4 A0 RS 1) — Fhal 2 BR824 o 7 — A
J T A, BT IR IR FL AN O B 5 T O A B 0 AT 4R Ak TR 21 4 A0 B0 IR AT 4 A XU 1) — Fob
B PR SE 25 AR — N T T, BRI L3 B A 7= AL 2% B B2 A 4 A b i) 22 (R )« 7
— AN, AL 2550 (Ta) B (Ib) A P ERIL 2 2% b nT 8252 1 35 5034 71 & ) DA i
87 8 e /M 45 2 I BRI o 72— AN T R, 3 B TR

[0369]  WIARSCHT R, AR5 “AF 40" B “AF 4E AL i f& 48 5 40 i Fl /B4 4 45 & B 1 /B
i o B 1 T S RS R/ B e 1) o 4T 44 4 P S B AR O P o, ELELHE (ISR ) A i1l 8
B B IR A AEAY , v a0 Ol B E R ST i IR R ZE 2R R 2 R Ik A R AR IR
S JVLPA) B s % T AT

[0370] 9 Je A S AL IR 7~ B 1 2 05 o R B 0 B 6 ((EANPR ) = 5 4R Ak A D% 11 it » 461
UNHRE R MR AF AL L 4 5 JORE (5 W2 RGP 57T 98) 4k e MMl £F 2 4k Rl 7 993 IR B i
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PEA Y ALV 5 ST T AR 4 Ab 12 PR FH ZE 14 it 955 (COPD) A 17 95 12 P 18 i ek it A
5 5 il e S 41 4 A PRI 45 S S NP IR I CRLRE A R PR il 5 3 L A T
BRI A 15 T PR AR 5 T L AN IORE 5 5 A 5 ) s S/ AR 4R AL SR IB PR
A (B IELT4EAL) 51404 By 28 RE 48 R B /INER'E 9%, W AR I S A B2 9 W PR B /N BRYE 4%
JRp k1T B B /INBRAE AL IE  Tg A 975 « 1 ML  [R) P RS AR A B R Y R 48 1 (Alport) ; gl
2R YA, B AR K7, BRI S T I A A4 s FF AR 4L, 0 a0 R AL R 5 5 0 JH 41 4
A < A P g 0 20 1 B 6 (NASH)  HEE 35495  JER & P REL Y 1 P A T e s 25175 5 1 BT
R 4EAl (BB PEHCVIRGY) | f E AR G e e 2% 5 Sk SR 4 4EAL , ) ande it 35 5 s MR RIR
BIUNLASTK (BG4 B R AT fARE B ¥R, laser—assisted in situ keratomileusis) - fAfE
FEHE SN UIBR AR s NEJE IR SRR , B e 175 BT R s S e 4R e b0 , 91
S5 VR B R RETR 0/ AT AL B BE AT 4R AL | I A TR L Sk OR FERE AL BBk REAL L
K& 4 IS P 2 155 (Wegener’ s granulomatosis) «VEAr ) 45 45 4 23859 , J2 IIE J8 IS 5 97
(Peyronie’s disease) o

[0371]  FE—ANJ7 1, A LA T AR RR il 1 7 451 14 92 5 T oA 50 1O () — 35 R W L 3h 4
W52 25T H K (Ta) B (Tb) b A a2 2% b n] 5252 (1) $R 508 76 W0 IR T 12 - B0 ks i
A AR o0 I < I 58 IR ZH R 8 FE B2 Vi DK 9% COPD (i 4 B & 14 it ) il v afiL
JE AR SEA il 28 38 20 0% D5 AT Ak S SR I 48« & s T i 2 44k L B 52 98 g Hh PR 4]
WA S0 E , SR ET 4 A5 1 21 24k

[0372]  fE—AN T, X (Ta) B (Ib) (b A B IL 255 bl 852 11 Bh 5 71 &) 5 — Pk
Z M TIEIT A A B B 25 50— n) oA 2% 1 B ZA AR Ak 528 B B 2 m) 7 AR
A AL B4R 2 AE— A TT 1, — Fhel 2 Mg 55 A4 R R [ i A2 — AN DT
— Mk 2 P2 B HE S B HR )  AE— AT T, — Pk 2 B2 A FE B A Bt AE —
AT, —FPELZ PR EHE T 5 Bk (uteroglobin) .

[0373]  fE—AN T, X (Ta) B (Ib) th A B IL 255 B2 1 B 8Os A &Y H TR T
W LB ) 52 IR « WA SCRIT S RS B k22 00 RE” 2 48 B IR i o SIS 57 Pk 2 o R 0 4
(EANBIR ) 388 4= 4 18 58 1 B SRR E » 12 Qe (57 A 52 K A DR P o s R « g o il 1z
I3 BRSBTS A L R A8 R B 2 RS VRS VAL BEEE L O A SRR IR R PR R
IR HRIE )& 9% (Kawasaki Disease) ZLBEMERS ARAS ZE—Hr REEA1E (Sjogren—Larsso
Syndrome) A= RRIZ AE—AT7THIH, X (Ta) 8L (Tb) b S B H 2457 BT 252 (1) Eh 8g 1) &
VI TR TT 4 S PR ARE

[0374] Y&

[0375] i FLPATEL LA 2 Jo B, K] I LP A 7E 48 8 J 10 762 463 v S 8 B4 FH . AN TR T
LPA2BLPAs, LPAIE TS IR APZE T (DRG) 5 R AP o b RIA B I SCFE I A% H R (AS—-0DN)
FHTLPAL S LPA Gl R Y /N ORI, LPAS 3 HR AL S 5 92 B 0 i i B A LPA ARG 7 =0
5. LPAL K R IERho—ROCKYE WL 1E #HE 5 5 1% T (W 2 46 A R A FH o FH PR B4R B8 C 3 i 4 i
(BoTXC3, Rho#l il 71]) BLY-27632 (ROCKAIHI711) Fity T4 b B 55 4 Vi ok A 2 45 /0 B FR) 7t 5 9K 9
S e B LPAIER 75 5 75 MR B 404 , JX 3 3 BoTXC3 T o ZELPAL B4 5L /N B, B AS—ODNE 5
(1) B A R /I B b A UL 281 45 i 50 1) 75 AR B i 4 o LPA(S 5% S BL~F- LALPAL S Rho WO 7
15 G H B ALY, 18 I E A BEEC y (PKCy ) Lo IR T MEAG (518 a261 7 8t
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(Caa281) (M.InoueZ¥ N\ ,Initiation of neuropathic pain requires lysophosphatidic
acid receptor signaling,Nat.Med.10(2004) 712-718) .

[0376]  FE—ANJ7 M, 20 (Ta) 5L (Ib) A& M 245 % b AT 852 1) 3 sl is 1 & T8 97
W LB PR o A2 — AN T T, PR 9 S P R R sl MR o B S — 7 T R N &
I o

[0377]  FE—ANJ7 1, 20 (Ta) 5 (Ib) A& M 245 % AT 8252 1) 3 s 1 & T8 97
L £T 4L o £ — A J7 T LR A 4R T Wi (8 ) LA 4T 4EME R 20 24
LFYEA AT ZH ARG & HAN G, 7 A 50

[0378]  JE@fiE

[0379] & I A B M 52 4445 5 A% AR SE (1) o Ut 2 B2 A o v LB G R (LPA) A HLGER
BRI SZ 44 (GPCR) LPA1LPA2 A/ BRLPAs £ 45 I8 Y (R Ji R 1 i e Hh e A FH o eI AR 4 L ik
NIRRT A AT OB LR A2, AL HE 40 M 38 58 % AR K A TE RPTAM  T  ARIE
Ak 402 3% 22 8 B 4R R AN/ B as B AR LB AR R o A AR B S S B A B
A TR HLPAME 5% 5 g A X Lo R (0 B — 2 R I T LPAE S AR H TR
7 EIE B AE IR YT A FYE U HAELPASZ AR BATX/ 1ysoPLDJZ i I . H 438 IR 1 (ATX) N
BT E NS R 10 3 T 40 B0 2 A e R v B HH O (e e RS g, L R LPARY 7 A2 SR i
A TEVE  BLFE I AR Al S (R BE 4 i A K B8 73 S50k (Mol Cancer Ther 200837
(10) :3352-62) -

[0380]  LPAMEILH H SGPCRIL 35 5, I TTIE A 22 Bl I e R08 1 B AT o b2 TR Ui 2808 1
FAESE TR AE F o LPA S GPCRIE . 3 Z 1) BU 5 5 & SR S hE R Bk .

[0381]  LPAIH L 5 020 J ) 3% B B A= 28 11 KA B IR % AE - LPACL V2 K O 1 Je 1) b 2 5
i3 JE o LPALL . 3B K 52 (2-80uM) 77 T~ BF HL98 S8 1 /K o AHAS T 1R 1 B S 1 Bz 48
JH0, 9 S g 2 L 2 s 7 A S B T LPA , B S B R e AT A4 . 0 REARLL , AEoR B AR B
$UT P B8 1K) BB ) I 2% ARG I 3 TR B LPAZK S o 5 1E % B S % i b R 4l i AR EE , LPASZ
A (LPA2 X LPAs) R 7 B S8 20 it w3k 138 2 3 o LPAHE 38 B9 5598 401 g P Cox—2mRNAF) % 33 1L
Jo I 55 Ja HG 5 R P Cox—2KR 15 . Cox 2/ AR I R 22 © 5 2 M NI iE AH G , H.Cox—27%
P P 24 38 2 00 o el 2 285 i e R LR/ S 00 M e B PR 1) S v R ) R
BH LPAR Y F i #1 s « FLIRSE SR 2008 Sk W (S5 1 B W) < R e A e
JETE IR a2 (Gardel 128 N, Trends in Molecular Medicine, 55124, 2528, 5565
7571,2006;Ishii% N ,Annu.Rev.Biochem,73,321-354,2004;Mills% A\,
Nat.Rev.Cancer,3,582-591,2003 ;MurphZ$ A\ ,Biochimica et Biophysica Acta,1781,
547-557,2008) »

[0382]  E- X LPARR) 4 Mo S 3 3ok 3 I 1ol Jig R 52 A4 A 3¢ o M8 4, LPASZ A4 A3 Jk U i 400 Jf ok
[FIIE#% 512 N\ : LPAL K LPAs (Ki16425) JZLPALRE 74 s 1 RNA R H5470 75145 28 bt BEL B v 7 Jf Jk
Ji AR B I LPA SR R (IE7K) B SMNTH ; 5341, Ki 1642580 WrLPAiS Tt A I /K175 2 1) = IR I
R IR A BRI AR N5 1% (YamadaZ$ A, J.Biol . Chem. 279,6595-6605,2004)

[0383] 4 Jii EL W Jee A M Ak S R LPAL mRNAFK) ¥ 385 3Rk, I3 1k 2 i ok 7% ™ A6 I A8 A2 J
PR R[] B LPA o LPASZ AR (R 32 J3E 08 A FODR B8 (8 A o (L 1 P2« LPAs S 1) AT 31
Figes A0 M Sk , S LPAS 3 A 21 e 40 M R A2 B WA S BE IV e ) — 3.
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[0384]  LPAFEVF 2 52 iy i o e b Fee B A /R FH - LPA FH A 271 i 20 e vk = A L
753 A 271 e 40 B AR 1 U LP A R LPAS 5% 5 oKk 75 5 N 3845 i J DLD 1 411 35 5 3L #%
RHBET B2 o3 Wb M8 AR G ERL 1 o 2 FL B NS A5 e i i ik (HT29 JXWiDR) Hp , LPASE 5 4 fitd 35 fe
I AR BSR40 i o FE e 25 e AR vF , LPAS S LPAsSZ AR TEAY, 5| ES 20 i 184 5  LPAAR 5 1)
IR B 2 2 R G 2 ARAT 5 A% T IR S VEBE I A/ BT S S T B AR A P A AR SR e
BITHI T

[0385] L4l SELPA Kz e 15 A )5 O 600 2 il Ak 0k I A K-8 (TL-8) o #E — BB s i 7 &
B S g 1) e TL-89 FE 23 ) 5 X AR 2T VR I AS R W16 S B e AS B Tl f5 AH 2%« 7E 34
BRI, TL-8 SR H B A K R (B i if 8 N Bz AR KR~ (VEGF) ) 13048 5 1 536 20 P 1) B30
P 38 58 IR TE B~ IS A B S AR 28 P AR G  AE— S8 T T, TL-8 9 B S e e it e W i 24
P R TG ) E T R AR 2 st 7 Z2 b, 3 (Ta) 2R (Th) A6 & 14 i s 20> O 55 9 24
RRE A I TL-8FK A .

[0386] fE—NJ7THH, 2 (Ta) 8L (Tb) L &M E I 252 F ol 52 i Ehsis FI -G 1697
JERE o FE— N7, 2N (Ta) 8L (Th) (A 245 % FnT 252 1 3 sis F &Y TR 7%
P R R B AR 55 o AE— AN, 2 (Ta) BX (Th) AL & eI 252 bl 5252 1) Eh B 77 &
W F T T 77 B3/ i Jes 2 B 1 5 e 9 I R] B 9R iR N S % #% (Yamada, Cancer Sci .,
2008,99(8) ,1603-1610) =k i 5 [A] J¢ I gt i 9 0 « B #& 4% #% (Boucharaba® A,
J.Clin.Invest.,2004,114(12) ,1714-1725;Boucharaba®® A\ ,Proc.Natl.acad.Sci.,
2006,103 (25) 9643-9648) o #E—NJ5 10, N — PG T FLAh VIR e 7 %, 7 B
) Z0 ALl 25 2550 (Ta) 8L (Th) AP a2 2% RT3z 1 36 5l 71 &4 S5 — 368975,
Hrp iR 28 a7 N

[0387] WA ST A, R TE “JiE” J2 4R 4B M S ARG, Hoft ) T DALAS W 45 07 U 58 B AE
—EEAE LT e TR (RO e R R AEE (AR ) A T BRI B A B
FE 1) SR e Ted G B B P 58 < L s 7 0 DA B L U B U I bR L 2H 23 Gk T2 9g) B
B AR N AR E (FURIR) AT 2R B PR it fieg (R 8 2208 Bl JEC 4 A ) ) B If
T (o A = ) .

[0388]  Jed ik [ HL e AR B fitl 14 S B0 4 o MR vk B2 BRI A (3 0t o S PE B R I S R
B I LT 1o D R e B2 TR A AR = e Ry IR A/ DR TR 8 S 40 PR  TEL s I D i
B B RJR SO A Y 2H 2R AR R i 8 B e  Fi e i % 3 6 e« L e« SO
B R A ZEREAREL R (Burkitt 1ymphoma) 55 200 « 18 14 Jbk B0 440 AR 14 (3 096 1 14 By B
P T IS 65 e 65 o L W P AL/ 9 B2 TR T 200 PR A E 988 VR S e P 7 PN B ok
YN AR = R B U IR AR (ewing sarcoma) FRE SR R T  RSCAUL 19 B
A AR AH 3 B e B W IE SR L B i 2L SR (GIST) B W3 228 Jofd 4 o e A= i 4 g
IR\ A B TR B A B IO S Sk 20 AN B OFF ) e iE L E A & Wk ELJE (Hodgkin
lymphoma) « T M HE P P8 603098 L 06 55 20 R Rd (P9 20 SR JER IE) R % PE A8 (Kaposi
sarcoma) B 5 « Z RSV I A ZH 2R A i 3 £ 9% (Langerhans cell histiocytosis) «MEJE .
I P s bR 2L 24 B P 1 L5 A B O I 1 e R O 4 B A 1 IS 18 1 B B
I 97 B 40 M 3 I0955 < e 1B /0N 2000 PR i e 70N 2900 B i e 19 22 45 9K B2 989 15 Bk T4 o vk E2
o B AT A KR R L AR AT AR B R LR ER R L BL R B kR B ER R A IfE (Waldenstrom
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macroglobulinemia) « i 425 4N MR il R 98 B €00 2000 L[] R0 s 1 s S M P i e v
ML 8 L9522 R M v B R S S N e | R 2 N AR L A A AR ER R L A /N T A
Je VIR« 11 RS B PRVIRE 1 o0 i & o 2 2 4 988 B9 S0 O 51 R0 L B0 B AR B 4T i
9o N SLACC R 1 T 1 e JR e LSk DRIREE ) FR PR e B 2508 MRl Hh &5 70 AU T A
SRS T IR | B SRR A IR S b iR U e AV S I Rg AR R AR 2 Uk
PP B R O 200 Y R D R X R 2 R G bk IR L AT A e S L L A (B )
Jegs AR ) JE R 4T PR A 0 UL PR R VR VAR R e PR JRT < T S P A R R SR L AR R P
Jo FEHL L ZRAAIE (Sezary syndrome) Bz JBRH /NG At /N i SR AL 2R PRLJRS S5 TR 4 i
Tt e D AR RS AINVR JE TR S TN B AR EX 8T 2 5RO g 0 e A e« B R e
JRIBIE T B9 T 5 PR BHIEJE L AN B PR B A8 B Bk A 1 I0RE © 8 2R 48 07 g
(Wilms tumor) .

(03891 BN L5 i (1) 7K A FL e ARV (R LPA S S0 1)k B 38 hn R BH L o] R B A2 I
FRIC TR 48hR BT ST IR0 RSB FERR (Mi11s%5 A ,Nat.Rev.Cancer. ,3,582-591,2003;
SutphenZ$ A\ ,Cancer Epidemiol.Biomarkers Prev.13,1185-1191,2004) . i 7K+ 5 5 H)
LPAJR B UG 2% v T UT e 1) I 2R 5

(03901 WM 4 K ac B S

(03911 FE—ANT7 T s LPAJA R I 30 5 3 1R R 93 WL ] R AR R o A — AN T T H , I WJ 3 9
I3 N B2 Bty o LPARRIAE 28 1 FH L I K 40 B Re s T3 JUL 200 B Ae &5 S AR 5T 40 i e s 201 e 1]
T o P P 1 LA B« b B2 4011 B R it ol 2T 4 441 B 1) 5 7 A G LP AR 1 3 o LPATS 5 N 252K
B bR A WA TLS o 7E K H BB A W Nty 12 4 BH 2 4 s i 25 PR IR O S S PN IR i 25
HE B 2 B BAL AR FR & B TL -8R BE 89 , H. 20 S 7 TL—8 I f W Wity 5 3 4] IR L 3 48 i % PP
W T8 B 98 . LPA1\LPA2 JZ LPASZ 44635 & 7R A Bl T-LPAYS R IL-877 AE . e FE A LPATE AL ¥ 2 Fif
GPCRA M 7¢ 1IE BH it A2 ELPA1 W LPA2 A& LPAsHImRNA (J. J. A.ContosZ% A\ ,Mol .Pharmacol .58,
1188-1196,2000) »

[0392] I /NARORE TCLPATE 3 493 67 1 Ab vt A S JHL e A A1 i3 1l 41 4 241 i 185 5 % i i 9 LPAAE
G B E AR BV RFAE  AE R IR TE B S T T B By SO0E , Ferb AN S R P “i2 27
T2 51 DI W 3 e A S A P “EE PR AR M, PP IR TE B A A R T 2 A T (R FE R TS
e TN IR BT AP B SR ) 10 2 Tt A7 v i 4473 , 5 2 DA i SRR AIE (1) 18
PEJERE o

[0393]  FE—ANJF T, FEBE i MR, IR F A E A& (BHELPA) BB TBUIN R BE B A 1
YEFIANE S K, S EUANIE 24 P I W 0 990 B ity v i O 3000 381 ) 2 S48 I W 3 ) = B 5 4
FEAEALFE AR 2 15 )5 R S R 25 MG T AL TP TE E Rz 4R BR T T7) ~ OULET 2% 20 Pt ol 21 44
R A H SN S A I LE SR B IR S B W G N, S RS R T B v
(1) 4 &5 2H 21 S B AN R AR A0 o 75— AN J5 T 5 LPA{RE BRI T8 A (1) 1% 4 25 1) AR 4 o 72— A
J7 T LPAYS 2 W it v 1 20 P I G 0 7 S I 2k o L 948 (1) e M P 2 S P PN s g e T e
JE T A S R 2 SR D o 75— AN 5 TH 5 LPA{E RS Fify I W 3 1) K 3 245 ) 990 e v
FE N FE— N7 T, LPAF B BE IO 5 12t BE s I B g s P XA B WD GG R AT

[0394] & T LPAA NN N 2 4b, T 30X e J 3 1 5 T FPLPAMG 5 4% 3 B A2 4H 73 15 182 iy
MK EGFZ K EIMMLPAT T Hie W T g PE IR GE H (M. Amishimasd A,

ill

K|

ill
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Am.J.Respir.Crit.Care Med.157,1907-1912,1998) . 181 48 fiF Jo2 it (K€ 5%, ELLPATE
A 25 T 1 S DR - 2 0 I 80 (Bdiger@E A, Eur Respir J 21:759-769,2003) o

[0395]  FE—ANJy T A , LPATRIIR T 4 240 A 304 5 S W i o 4 B A/ 68 5 4, 5 B R I
TE 975 1) 21 2 36 A2 R AIE , 5 G0 P SR A8 Tl S e B ) Joi I s o A7 1) A0 SR R 4 4
Ao Ji S 3 5 i Y6 R (1) 52 BE AR A AL AR G iR R A5 AR S e 4540 . 72 3 — 7 Th
H, LPATELF AR A TR) 5T 14 it s % P ZE PR 40 SOV R PR F o IR IR B B 5 LA 4 4
IR 78 5 — T TR, LPAYS A F A P L ZE 44 il (1) 22 Foh 8 B AIF R IR 35 13

[0396]  fA PN 25 25 LA i WP 3ok i e I o 3 U8 S o7 W TR P 4 . S g iz 4
(03210 B 3 A L4 B 8 R R ot e UL S B » LPAIE 75 5 /N R R R BRI K 4 B R TS 2EL e « 7E &
PO N, AR5 5 8% Fh SOSE S 3 a0~ U4 38 R R A o L3R 5 H TR
W T8 F R BB DR B IR R S PR TP I S B 7 e S S50 R 3 S I D O B o L3R 95
1 RR 3o B0 RE Hh gk Jee o o T MK, B ROt R 56 bl e Ol B PH %€ (Hashimoto%§ A, J
Pharmacol Sci 100,82-87,2006) . 7E—NJ7 [ H, LPAYE S Ifil 5 th i — Ak 22 FhLPA
AR GE I AER MBI G R A F o AE— AN T T, LPASZ AR R FELPALR /B LPAs o FE— AT
T, 3 (Ta) B¢ (Ib) A BB 255 b T 8252 1) SR B 5640 FH 3697 T AL sh Wi &5 Fhid
BORIE AE— N A, 30 (Ta) B (Tb) A E I 25 % bl 82 1 Eh B RIG  FH TR T
WF 7L 40 P IR PR 92 5 R B O o 7E— N7 T, 20 (Ta) B (Th) A B 242 Enl 4%
700 E BAE A 6T FLBh W e A — AN T, R (Ta) 5 (Th) 4h & 4ek H 24
5 b T2 B SR A A ) TR T LA 1 i

[0397]  WIARSCRT H, AR “OF R TE 957 A2 F8 52 R 5 S P IR 1 4 B G G & VR e T
BVRE SCRE I FEICIILPY () s AR R 2 D TET L) Je A 28) 1A 958 993 o I PR 3 9 1 0 4 ((HL
ANBR ) B i RSN R 38 255 ik Ak BebE (SRR BN R BovE (P9 R BE R L S
W iy 8 P T Wty I DA% i 2 () 2 Py o 805 75 2 ) I iy o] =] DE AR (aspirin) BRUBSPEBE I
B35 TR S A A Bkod BB S (isocapnic hyperventilation) « JLE K AERENG %
N R A Wity 2% A S T 0 g RPN B M A ] T 470 e P Wity =2 3 1A B g 2 1 A e gl e
P AR I ROPE B 58 1S M RE ZE M I , 0 HE IS S AR BSOS v L 8] 5 1 i A
YAV AN/ BRI TE 98 RE S T i Itk A1 AL T ARSI -

[0398] iR ST A FH S A U Mg 2 H8 I 358 AR AT AR o9 iE  FLARRAE S S AT AR B BR (P AL AR A
B 5 IR B0 i 2500 WP W T AT 248 A O B I S AR A o ARIE B I o] 5 — A2 AN
A — A FH LU FE R i A

[0399]  FE—/N T, A4t (Ta) 8% (Ib) A a2 2% b nl 8252 (1) Eh B 71 &
WY 167 SRS I L S A 1 15 P BEL 1 it s 1) PO , L ) 1% FLEh W 4R 29 B R I 2
b—Fh3X (Ta) B (Ib) (AP EIH 245 % bl B2 1 EhBIR FIG & b — IR 554, 18 1 FH %E
PR L FE (EANPR ) 12 S0 28 S i s 100 R Jof 1A s 2T ¢ A AR/ g e g 3 58
i, S BN AT 44k

[0400] L2 R4

[0401]  #hZE RGE NLPAFRIK W) 32 B HE DR A 5 76 B AN K Ak 8 B[R], A8 2 [|) i ) B 52
FFE AEE AL, S T E e AT (P AR RS0 (CNS) A I B8 9 A B AT ) 3RaA
LPA1. 5541, VFHE IR 4HY (Schwann cells) (JAIIHHEE RS B #HAE 4l fR) tHRIALPA,, HiP
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AR VIR B A ATIE SRS o IR 28 0L 25 5 4500 52 A4 A R I LPA(S 5 4% AR M 48 A2 1l 4
LAE IS S BT i 1) B L DR

[0402]  JEiAPREE F Gt 40 oAk 5 5% T LPA-S BUH A FE PR e 4 , AT 51 RS AL I 4K, , L 73
HE S L BhE A4 E 2R R & T AR AN TT I, 24 IR BE 2 45 H G H B IR 2
R s, LPAYE R B 26 A1 T 51244 7648 1 (Moolenaar, Curr.Opin.Cell Biol.7:203-
10,1995) 3K B KM 57 57 1 7K A A0 CNS B A 28 241 i 41 i AR 38 3k Rho ¥ A6 S LA 66 25 1 A B4R
F A 5 L X LPA %% 57 B0 48 I B o 72— N J7 T, LPA S Ry 0 ik 1ML J5 #2432 495 AH 5
(J.Neurochem.61,340,1993; J .Neurochem. ,70:66,1998) .

[0403]  7E—ANJ7 i, Hefitid F TR 7 BRI e FLEh P 4 R G R AER) 2 (Ta) B (Th)
WGP E L 24 5 b AT 252 1 36 BOA S AR SO L RS “PIE RGURRE” R 48 EUR
K 5 B8 Bl M R G 25 A BT RE B R L, BLFE (AN BR ) BT 24 i BRI
(Alzheimer’s Disease) i ZK b g &R 0L H XU 22 & PERE AL L #2095 28 A 4 2% BG4
(Parkinson’s Disease) H#F LT RAMG 5 K ILH IR LL L (BHEF A S5 N IR S
SR BB 45477) 5 LA SCARE J7 TR JRAE , 1 AR AT VAR ) 5008 S AL B PP o

[0404]  FE—ANJ7ihH, SR TR T BRI S R ONS R E ) =X (Ta) B (Ib) th-5 %)
BUH 24 % BTz 19 Eh B RS 0 ONSTRE B 45 ((HANPR ) 22 R MEAEALGE A 4 AR IS
0] 2 ¥ R T H XU R SR I 490 PO 50 R L.« 5 R F WA 0 D e R 5 i Sk JRg S A
ZIRAL /NI BRI B Sk AR 4473

[0405] 0o if 5 995 i

[0406] 7 ¥ LT A 52 4R 32 ) f5R 2 22 i W0 00 281) (0] O ML 37 30 B 7 ¥ LB IR S 5 1% S AE I
ERE LA KRB R O R R EEEH (Ishii, 1.5 A,
Annu.Rev.Biochem.73,321-354,2004) o I A5 Bl (b F5056 4776 1 ML 45 44 T BT B 400 1L
W] 28 38 5 AE JR) 0 s I AR B 0 2 e A 1 G VA 2 AR K SO UL E AR s JE o IR AR KR
+ (B an i & N R A KR F- (VEGF) ) A s I 4 o) L/ PN B2 4 (VEC) S J& [l af 3 ~F- 1 L
ZHHE (VSMO) B B 3G 58 7% B A R 3 A — AN D7 T, A R IS AR B I R 1)
T SR SR AR AR AL L I R AR G L SIS RGE 1 O T A AHE PR AL DX R T A
(Osborne,N. &Stainier,D.Y.Annu.Rev.Physiol.65,23-43,2003) .

[0407] & IfL PR 3244 51 AZ I R S 5 A% 3 BRAS B AR Ra e AL J20IR 5% Hh % i (51l 4
LPA1) JRhoM a1t By £ 4E T e (BINLPAY) , FAE AR IT A% S &bt b B HZ/E A 8 N
B 20 0 Dy e AT DA P4 B O Y 9K 1) i B IS A O S I S g L, H B
Jik Bk R AT A 1) XU K] 25 Maguire,J.J. 55 N, Trends Pharmacol.Sci.26,448-454,2005) o
[0408] i " HLEAEE R 2 Ab , LPAIE A Bl Ik ks AR B 110 7 ] (52 BB D e P A S PN B2 ) B
AN PFE ) M (i /NSO AL S Bk N IS T 1) - 72 B30, R B 1 2 RIS LPARA S T
Ak, IR R A I N B B B RIE W K F JEGPCR (LPAY JLLPAs) (Siess,
W.Biochim.Biophys.Acta 1582,204-215,2002;Rother,E.Z¢ A\ ,Circulation 108,741-
T47,2003) o iX filh & L /NSO ARAZAL S ZR 4R, T BBk A I A% TR e % 785 76 (1) 40 JUL AR 2 %
Ao LPAIE ] A VSMCI AT 2253 4 IR K3z BN R 1~ BA K2 P e 248 i K W 4 )3 A0 AT 1 5 DA SRR
HEBS KRR AE— D7 T, B O B 5 (R W FLBh W 32 28 T TUBi7 A% A8
A N BB T BT LPASZ AR FE L7
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[0409]  fE—ANJ T, 20 (Ta) BE (Tb) L &M E I 252 F ol 52 i SR siE FI -G 1697
BT R 7L B 4 20 I A T

[0410]  4nASC R FH, RS 0 A8 057 A2 T 52 Ml Co JUE BI85 B3 28 ) 2 0 , 0 4 ({HANFR
T) o OEAEE (0 S5 B BN ) 5 SIS AL S . J BURE s O &0 s O 8 5 O LBk
L5 U B UARE 2 5 500 I B0 A5 BN DIRE 5 LA 28 P XU s SRS 28 B B ZH 2 1) ol i oL 28 1 Bk 1 A%
R < O I B 38 B B A 2R SR R I 2 5 () P E T P s N B 3 R BB AR e s =
I /o JRE I8 0o JUE 358 8 L e L 1 5 AR e s I U 4 (RO 5 P =k A D% 1) LB U ) 5
I 54 SOE PR T8 — 3 B Bl S HLRE AN 2.

(04111 FE—AT5iH , ASCHRAE FH T 7 8y 7 B U 4  sh kol FEAE 4k S . f5 8taE O
JULSR AL Co LR ZE | 32 Bk S ks I 98 B b R 73 B 46 Il i LBl 45 25 R E )
2/ —Fh3 (Ta) 8L (Th) tA B 24 %% b nT 5252 1 31 5 5 S el 36 20 (Ta) B (Th) 1k
G 255 T s 1 R B A IR G S G R 2 b — IR

[0412]  fE—ANJ7 M, A SCH AL LB I AN/ B P 35 28 0K 50 2 5 a2 JUFE P B v 353493 114
J7, HAFE M A sh W eh 256 e 20— MK (Ta) 8L (Th) (b &9 2% F a5z
() EhBlA A S A D — IR

[0413]  FE—ANT5 i, ASCHRAE FH T sk 2Dt L 3h W A 0 I W e 1) 77 7% AL FE 1) %0
AN ZAMER 2D — M (Ta) 80 (Ih) (AW EiH 252 E T2 1) S siigf & v =
b=

[0414]  FE—ANT7TH , ASCHRAE AT B AR B 70877 Wil 2L 3h P i of s v 19 07 % B9 R) 1%
LA 28 M ER 20 —Fh 2 (Ta) 5% (Ib) 4 &9 Ek H 24 2% F a2 10 2h sl /a5 &4
b

[0415]  R%E

[0416]  LPAC. Eo~id sk A5 S 2 i o (5 anT/Bisk B2 4l R & B W 40 B) A& 14/ Thae Sk 4%
G I N o FEVE AL TN B A, LPAJE I LPAE AL TL-277 A /4 ffu #8458 (Gardel1%% A\, TRENDS in
Molecular Medicine®512%, 5521, 200642 ) . LPAIE S 4 i o 3 3 A ) % 3A HHLPA, &
LPAs/~5 (Biochem Biophys Res Commun.363 (4) :1001-8,2007) . 54k, LPAVE T 28 5iE 40 i
HI#fkTE Biochem Biophys Res Commun.,1993,15;193 (2) ,497) o & %052 ¢ i i v T
LPAF) 3851 K 20 M P57 23 3435 7 (7. Tmuunol . 1999, 162, 2049) Wi 5 F-LP A I /N k42 375
P PR A N TR I A V1 BT 4 AT R INF -k BYE AL A 4 2E S R A N R I 45 &
Ha5g, L A . R, LPA S 25 Fh 98 iE / e 5 7 93 AH O

(04171 fE—AJ7 1, 20 (Ta) 8L (Tb) (b &P e 25 %% F ol 52 i Ehsis FI -G 1697
BY TS U LB 9RE o 7 — AN 7 TN, LPAUKN/ B LPAs 45 Pt 77 vl F 396 77 5 70t e L 51
VIR 90E / B IR E o 7E— D J7 T, LPAEHL7 N 3K (Ta) 80 (Th) (b B4 L 255 BTz
1) R BRI E A

[0418]  J&E /G J5 I it ) S L HE AR JE 995 I AP AR O 48 L L 48 < 28 M s B2 bk 46
O S BN L 28 M LRI o R S 98 B 28 L TR BUPE B IR 28 LB R O L2 L IR P
R A (B E B8 T4 SO e g A 2) R SRR A PLAE 325 L LB
MRIE S RNE S TRURE PRI I £F4EAL B L RIS IE IR ZRBAE (Sjogren’s syndrome) « HIR
K (I AR (Hashimoto™s) M H ARG R 28)  BUENLIC 77« B A4 G 5 ¥4 I P 22 11
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% RVEREAAE B2 PR 21 4 A S 1 5 R P I 48 i i IRy P R A st g i 5 85 8 e Ao
PHE R B 48 o

(04191 FLBOA S o iiE B Il

[0420] AR ¥E— N7 TH, NIRIT S TR 00 A L BH 1k Bk 2% LP AR A6 1 BRLPAA S 1 % 9 B
MR (— B HAREIE R B R BUATT S5 LPARK I BRLPA A 5 114 922 5 BRI 10 A DC B 5%
(RFE IR 1 5 v , S it i) W FLBh P45 2450 (Ta) B (Tb) A A 4k 242 b ml 3252 (1) 2R el 711
B PIR TN o AE FELE STt T Ze 52 AR TR 45 241N O A LPAMROR M BRLPA ST 3 () 95 13 B
W, BOAE T 77 A LPARK 5t B LP A5 55 975 B0 190 ) XU o

[0421]  fEREELTTTHIH @I A 250097 A MER 20— R (Ta) 84 (Th) (b & PpaiH 255
AT 4252 1 3 B A A (B /b —IR) >k 42 B0 A 4 R 150 FLsh W) O LPA S 14 o M2
AHE ((HAPR T) B AR AN/ s I LPA SR 14 AR H B T7 i, 18I 25 250697 A R E I 2 20—
X (Ta) 8t (Ib) (L &L )% Erl 822 I SR BUA A G W) (B /Db —IR) >k B 12 5l 8] B2 Hb i 1
(CELFEBFAR AN/ a3 1) 1 2L sh P b B LPATE M o ILZR AT B3 (EANER T) BRI AN/ sl s LPA
AR BN/ B AE AN T T, LPASZ AR YLPAL

[0422]  FE—ANJ7 T, LPAKT MRS IDE 3 B8 1 55 1D~ 1 L4 e B A Wi 4 T, 9F HAZ 2k i 2
JR s b R 40 B i A= K (7. Urology,1999,162,1779-1784; ] .Urology,2000,163,1027-
1032) o 7E 53— J7 T, LPAR &Ml i bR 18 Ko i 51 i 4 BLAR Y 3¢ = JRIE W R 77 (W0 02/
062389) .

[0423]  FERELLTT iR, D FH T T0ST BTG T WE TR 1 0/ B0 T s 41 B R/ BRSO 4 i
1/ B R 4 B R/ B A A R RN/ B T SR AR 1 T v FLELHE R W LB s 256 S
)22 b —Fh=X (Ta) 8L (Th) AW 2% b2 () Eh e 7l & 2 /b — .

[0424]  FERELETTTHI AR, VR B 28 CELFE 451 (8] J53 14 BB ok 98 19 5925 , B0 4 1) % FL 31
MG 25T AR EN 2D —M R (Ta) 80 (Ib) (b WL 252 Ll 82 3 80a H a2
/8

[0425] AR FE—ANT5 I, A SCHTIR I 7 i L5 12 W Bl R i B 15 R LPAMK A 1 BRLPA Y
SR B L, X A 32 45 2990 9T A AE R 3K (Ta) 81 (Th) b & el H 24 5% BT 42
2 3 B A ) S E B R SR IT A XM .

[0426]  FE—ANJrTH R, ASCEEME R (Ta) 51 (Th) fb &9 Ho 252 b nl ez i ik L 242 bl 4%
IR 2 Je 29 2 b al B2 s R a ), FONLPA S LR B 9677 B — Fhak 2 FLPAMK
1 BRLPAS Y S 0 B TR ) B3, B HE ((HASBR ) I 4F- 44k B I £F 24k B4 4E AL ik
IR B M | 5 9% | A BE ZE M s i =g I TR) B e Il R A4 9T 28 ik B R T e R A
95~ N R 530 23 A AIE O I URE 2 L S ORE < F X R EE 289G < 18 A M 9 RE B A TE IR IO o 7
— B St 7 R, LP AR o 100 B 0 45 JH o A7 R R/ W ) 1) 28 6 A I B Y LPA
[1%) J01S G5 250, B T o

[0427]  #EAF— AT 7 T, LPARK S PE B LAY S 1 08 B 038 ((EARTR 1) 2e By 4f
AL 5 Wi e B PR A% 1 L S A 99 M vy L P I B S 4 4 A | B R AT A Ak O
9 I B IERE O LA 00 « N P IR 8 255 AIE O JULATE 2 Bl FKIRE  HP R B

[0428]  fE—/NTHH, X (Ta) B (Ib) fh B EIL 2552 Ll B2 1 Eh 8A 7 &9 H T ol
AR (o aniot 3 B ) B A7 A I B 3R (LASTK) B YRR F-R) 51 1 A 5 sk B
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5~ FH AR EAR M 51 S A L ABURE FE R AIG, B b b 5 R Y T HRRER

[0429]  FE—ANH TR, A SCHE MR (Ta) BE (Ib) b S a2 2% b a] 252 1 B BUA I A )
P67 BT W L 3h 4 00 IR JORE B id Sl 45 B8 % 25 IR 46 I 2 R L SoTR 466 4% 1)
&, B I LB 4E 25 s E I 2 b — PP (Ta) B (Tb) A& 25 % Bz 1 £
HIAERIEME D —IR,

[0430]  FE—ANH R, A SCHRME R (Ta) BE (Ib) b S a2 2% b a] 252 1 B BUA I A )
FA 9697 BCHS7 0R L 30 00 AR A 22 92 08 B A IR IR 28 5 ) FHI& , B0 ) 20 LB W 4a 24
ARERZ D —M (Ta) 8L (Ib) th GWEH 2% F a2 f) SR 80a R G2 b —IR.
[0431]  #E—ANJ7THH, LPA K LPASZ A (FIUNLPAY) 3 I & 55 R B KR HLH] KotaniZgE A,
Hum.Mol.Genet.,2008,17,1790-1797) #E—J7 M+, AR A3 (Ta) 2 (Tb) &Y E 3L
2y T2 () R BOA A ) TR TT BRI 0 FLBh A BB DT 2 I , B 1) i L
G2 RN Z D (Ta) 8¢ (Ib) AP IL 255 ] B2 ) sh sl g il A v & /b
_U_’\O

[0432]  ZE—ANJIIH, LPASZ AR ({5 ULPA; \LPAs) £ Bl T2 KB C 15 % 19 R AL (Zhao
% N\ ,Mol .Pharmacol . ,2008,73 (2) ,587-600) o /E— A5 T A, A SCHEAEE (Ta) B (Th) b &
Vel 242 b nT s 1) R A A ) TR T BT 0 L 3 4 ) 28 KGR DG T 98 1 &
BLFEIRZI LB 4h 25 A E R 20— Fhal (Ta) 50 (Tb) &P el L2425 b mT 4252 (1) R 51
BRIEEDL—IK.

[0433]  FE—/NJT T, LPASZ AR (BI4nLPA) A B T BE i 2E . (SimonZ§ A\ ,J.Biol.Chem. ,
2005, 552804 , 215, 5514656 71) fE— N7, ASCHRAE L (Ta) 8L (Th) thA e 2
5 TR RZ I 3R B A W FH TR R L 3 R I 107 223 0F R B[R] 120 LB
ML AR ENZE D —M (Ta) 80 (Ib) (b EYEEL 22 Eaf 2 i S sis fl a2 b —
Ko

[0434]  a.fKkAM T

[0435] Ak BHAL A4 FAELPAL I 77 004G 2501t v] LAFELPA D BEFE B 7B A i R 5
[0436] ik i F2 ik N ZRLPA L B 0 bR BF 52 40 g /EDMEM/F 1235 7% % (Gibeo, HRX 5
11039) A 75 -D— i ZUBR iR AT 111 384FL il I 15 75 4% (Greiner bio—one, H % 5781946) H1iR
R (15,0000 408/ FL) 3R R 2 )5, ML AE37°C S T/~ 71 44kl (AAT Bioquest
Inc, H3534601) 235304 B . 40 B2 35 AT T 5 I8P #3070 8 5 HEAT 0 T o fi FLabey te
Echo & i1 70 BC #8445 fif T DMSOH 1 MR AL & W 7 22 384 L3R 45 A 3R THI 3% (Corning, H 3%
53575) 1, 3 A T2 M (40 A 45 /4861 1X HBSS (Gibeo H 3 514025-092) 20mM HEPES
(GibcoH x5 15630-080) J0.1% A RN AIBSA (Sigma H 3 5A9205) I Mk £0.5%
DMSO) F 234 & - i T FDSS6000 (Hamamatsu) + BAO . 08nMEE SuMyE il P ) e 2% R P K 28 i Bk
4G s N 2 g b, A8 ) 7E SR 8 2070 8, IS BLTOnMI) e 26K BEVS INLPA (Avant i
Polar LipidsH 3% 5857130C) LLHIFANML . 4 &1 CsofE 8 XK B ARLPA T 1) 45 88 == 1)
11150 %6 0 WA A P BE o Ji e K E s 5 4-2 800 05 #2 U4 (GraphPad Prism, San
Diego CA) KHfiE ICsofH -

[0437] b KN T

[0438]  LPAB+t: 55 i 20 4 e VP-4
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[0439]  LPAXCH: Z BT, KAk &40 T IREE 25CD- LE M /INBR 2 /NI o /N B A 3 3 2 0 ik (TV)
25250, 15mL 5 LPAMI0. 1% BSA/PBS (2ug/uL) « LPABH: JE 8 1240 b, 3 ok Wy Sk A /N R 22
H6 H WS R T ML o 43X LA i — i B9 /0 AN B THRLAE i 7E-20 C ¥4 VR B 2 4 43 BT i o
[0440] il 3 2H J¥z 73 v ik AR HEETA (Bl 50 70 #7) 75 04T W A o i VR BLAE & A
0.1%BSARIPBSH1 : 307 ¥ o LG 4r il 3k vy B MRk 1) F T 2% 70 A UETA DT & (A IZETA,
Oxford Biomedical Research,EA#31) .

[0441]  J3#fr v e FIAGLPAL N L) - 7£0 .. 1 % BSA/PBS il £ &K By 2ug /uL i LPA (1-
Fif -2 2 F—sn—H il -3-WE 2 £k (W) ,857130P,Avanti Polar Lipids) . #RH{13mg LPA
FFES N6 . 5mL 0. 1% BSA, it fie HLiEE 7 AL HE L) /N B 23R A535 W T

[0442] V. Z5WE A IR R A

[0443]  fE—desijy b, SRt —MAMA GV, RO EHEIT A RERN K (Ta) 3¢ (Ib) 1k
EME 2% bl B 1) BRI GY)  AE— ST B A EIE S E 2 b — b
255 E T sz i ARTE TR

[0444]  fE—dEsij iy b, SRt —MAWAEGY), KA EHEITARERN K (Ta) 3¢ (Ib) 1k
E L)% b TR A B B A ) e b — P2 e T s (RS R o R — AN
[, 25 S A BL B T8 K N EST R TS DIREG 25 RN (& 825 2 Rl 4R 2
MR EB 25 24 Bl B3 25 24 o A — 2850t 77 S8 b, 29 -G 09 R R am) 3 AR RN
FHWE S5 150 K 7] BV VR B M IR AR 0 TR B VR VR~ FL VAR 3008 e 7 i PR 7 i
B,

[0445]  fE—2Lsjti T Rrp, AW Gt — DA & —Fhel 2 Fhk B BLF B = BRI i 1
A« Bz S (5] 40 th 58 KA (dexamethasone) BUIR B R4 (fluticasone)) G5
(% Gt 7 3L 5] (tacrolimus) &M 3EFEHE] (pimecrolimus)) BRI P 18 £ 7 &tk
Rl 2 R FE P05 SCRE Y 6T B = s RSB (9140 f 8 w14F (montelukast) BRFL &
ARE (zafirlukast)) « F =0 % RG] 771 | BR Pt 20 1 b il 400 ) 551 1l I Il Ao 100 1) 70 T
g A 3100 1) 7] S 5 I 1% G BSD (1y soPLD) #0571 « [ 43 WA 38 Bl ERT 400 1) 551 A 7 1M 741) P 2 fi
(BN & FEAh € (loratidine) ) FHRIA AR PUIBARBE 2 L 1E0Z 25 (495 57 L Prisk de 57 (91t
REEMIR (fusidic acid) , I TR FALYE K R) H1H W 245 () 2 e 25 i
(clotriazole) , UH M T RALME KK %) PuIgEdu 4R 7 5 (4] o B 5 2k 5 g
(omalizumab)) B-2'8 R Z BB (&7 i T (albuterol) BiybEHF 2 (salmeterol)) .
EHTHEZAREEPCD2HE LA (W anDPHE L)  PDEAN 57 (41 o 78 % =] 4F
(cilomilast)) - A7 40 A Kl 7= AE B9 25400 (15 an TACEH i) 551)) 15 Th2 4 [Kl - TL-4 Je TL-
B 1 1 245 4 ({51 G BHL BT B2 B 04 S P VA 1R 32 ) CPPAR v B3l 3R (] an % A% 1)
(rosiglitazone) KML# ST (pioglitazone)) «5-Hg % & B 0 1) 577 (5] 40 5% ¥4 i
(zileuton)) o

[0446]  fE—RLsjti 7 Rrh , AW Gt — P& —Fhei 2 Pk B DL R = B e 4E ik
2557 Mt JF JE R (pirfenidone) « JEIE JEAT (nintedanib) ¥ 7 E % (thalidomide) . & H
1 (carlumab) \FG-3019 4536 Z P (fresol imumab) « T3 Za. UPRE IS 108 E AL W 5 AL T
R PR (simtuzumab) 3HZ2E 4% (tanzisertib) (3B ¥ &84T (tralokinumab) <hu3G9.
AM=152TFN-y ~1b- IW-001PRM-151 PXS-25 % i 7] A B, (pentoxifylline) /N-Z k-2
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B « Ol A TR/ 4 A R E VDT IR EE R ER 2 (salbutamol sulfate) . [Sar9,Met (02)
L1]-% )P &l =] A] B < 55 2 %30 A BR & 2 (mercaptamine bitartrate) . B Ul HER
(obeticholic acid) fiEF 3£ % (aramchol) GFT-505. 1Bk T M FR £ g « — FF XUAIK
(metformin) FEHH VT (metreleptin) 5 ¥ B3 -CD3 (muromonab-CD3) | B & & Fif
(oltipraz) - IMM-124-E MK-4074.PX-102.R0-5093151, £ — L5 i J5 Ze h , $2 i —Ffi 7 ik,
oA FE 1) BB LPAKCOR 1 BRLPA A T 15 08 8Os DL N R 45 255K (Ta) B (Th) 4 A e e 2
BRI ) ER BB R G A ST B, 2 AN B A AR (Ta) 8 (Tb) & el H
2y b AR RZ I B B A ) 2 A — Pl 2 B BRI 1 A o AE - Re SR T R, %
Tk — B AFRA 2 (Ta) 8L (Tb) tb & el H 22 Bl 52 () Shslis Al & < s e —
Fhal 2 P e R I IEPER

[0447]  FE—desji 5 R, Bl (Ta) 85 (Tb) AL &4 Ek H 2522l B2 i B UE Al a2
A — Pl 22 B EVR TS T R E - B BUSSIE E (f3) e ZE KA B B R AS) | SR
) () anth v 5w St 56 55 R]) VBRI R B R T R0 B R SRS B SCRUE YK
N E =W AR S P (B0 2 S m R ERFLE AR « 3 = T AT 0] R i e 4
) 351) < 58 T T AL 0 1) 751) Bl T I A 0 1) 57 A2 9 LB RE D (1y soPLD) #0157 B 79 wh iz sh Kl -1
F 75 o e i 7 B2 g (1 n SRR A E)  BEVBRA R T OB BREE 2 | 1R 24 AR 1) Bk
U3t (B AN B AURR , JUH TR 9T AL Bk ) (BT 245 (I n v 2k, G H AT AL
PRI ) HLIgEHURIT v (B an B B Bk B H1) (B-2'8 b i 2 Bl 37 (9] n &7 iy 1 B D B
D) AEH T 2B AR H EPGD21E Ht 7 (& anDPHEPTFY) PDEAFN#1I55) (51 an v % =145) A
AR R P AR B 254 (B an TACEHI I F71)) 115 Th2 4 M (K] - TL-4 e TL-53% MR 254 (151l 4
BELBT B AR i AA S T i P 52 4) JPPAR v 3377 (1511 40 25 51 B S ML A% 51V 5 48 & Bl 41 ]
A (N 5574 38) o

[0448] 7 —dsiji 5 ZH, Bl (Ta) 85 (Tb) L & 4E H 2522l B2 i B s Al a2
AN — Pk 2 e YR T IE YRR Dok B DL B B BT 4E A 2455 LR JE B Je ik Je A b
SEPEENE R & BPFG-3019 AR R P TR o UPBE IR B A A B AL G | < B BR T
25 4 % JB5 B 42 BT . hudG9 AM-152 . IFN- vy —1b. IW-001 .PRM-151PXS—25, . i 7] 7] B,/
N= B I R « OB AT o] B/ 4E A2 ZRE VD T IGBERR IR £ « [Sar9, Met (02) 11]-# 5P . C
B AT B T A TR A L L B LR (B 75 28 B L GFT-505. — ik LG IR £ s — F XL
A 5 B 35T L 3 % B -CD3 B 437 L TMM-124-F \MK-4074.PX~102,R0-5093151

[0449]  FE—dsiji 5 R, Bl (Ta) 85 (Tb) AL &4 Ek H 2522 Ll B2 i B s Al a2
S — Fhal 2 M IR YT IE YRR B ACEFI R B oK H] (ramipril) ATTHEHUI AR DLVD
H (irbesartan) HUCMEATEZ 3 1AF% (dronedarone) \PPARaiE AL 71 PPAR v &AL 71 L HEL
K& HIEE - DA% Z0 B BT PR ZR N R RS2 ARFE P77 55 1 2 1 Il 0 ) 1) 5 475 790  BREL T 77)
Tl R 7] 1 [ W 52 A 5 3075 A R B (eplerenone) B & 300517  Rho i #10 1)55) AT v
BRI (sGO) & 077 sGCRIUAL 77  PDEF 1) 1) . PDES I 1) 71 WNOARL A | 3 b 35 2440 L ACE/
NEPH 1] 751« #0011 2%« RELER P tAe 0 1) 7710 PDGRAE B 71 T s ZR A5 B 77 s HEZK R PR 771 NHE 14101 1
A B Xa b B BB XTI Tad R ot i 751) P g 7] i 2N g 0 i 771 2 £ 44k 24 771
Yk I 158 W] Vi Ak £ 4 B VAR A A)55) (TART) PAT-1H0HI 7 & 5 & A& VB AR R F5 555
L35 22 355057  COXHMA R il =] VL AR R 7 HLAA L GPTTb/ TTTadih i) ERFEHTH L SERM. Fi 2
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P WA 1) 7] RAF SR 1) 771 . p38 MAPKH 1) 741) S Ll JE B 22 2 Mgl 77 L Je ik Je A &6
HidEJE (sorafenib) »

[0450]  f7F—ubspifi 5 ZH, Bt (Ta) 31 (Ih) (L AL 25 % bl B2 i Sh s il &9 2
A — FhER 2 PP B a7 IE PR H Greml in—1mAb.PA1-1 mAb.Promedior (PRM-151; E 4
NEKIE R EREA-2) ;FGF21  TCFBIEHL A avB6 [ avBpandd Hi 7 FAKH I 7] . TG 240 4171 |
LOXL 24 H11501) L NOX A4 1] 551 JMGAT 247181 51 - GPR1 2034 h 71 o

[0451]  ASCRTIR I 24 22 550 mT LA B 2 Fpoy SO ik 2 Fheh 253 2 45 2552 0%, B4 (A
PR ) AR i o (BanEs ik vy < R LD BN B | R0 EkGE 7 4% 253815 . A ST iA
1) 24 2 ) A8 ((EASPR ) ZK MRV 2 B0« B LA TR 90 BT 1 4 L g AR 20 B0 R
VAL R ~ ] A 771 Y R OB i 1) % SRR T 71 A AR R R e B SRR E B R o
TR 2 R 1) 1) Fok P R TS 1) 711 22 AR 1) 771 R R 5 92 SRR TS U A5 2R o) 711

[0452]  7E—ubsiifi /7 b, X (Ta) 8 (Th) (A9 Ek I 24 2% b mT 8252 1) 3k 5l 710 & 0 11 AR
“HY.

[0453]  7E—ubsiif /7 b, X (Ta) 8 (Th) (AW Ek I 24 2% b mT 8252 1) 3k 50 71 -6 0 Je il
YR AL T b Kl (Ta) B (Th) 1 & sk I 24 2% b mT 3257 1) 3 5l v 751 - P B i)
N R JRERA A A AW, i AVE W BT R B B L P R B DB
(scrubs) FZEER (rub) RAGT 2548 & 290  HE FUE SR S AT LA
A G RRE Tk 38 RS2 bR AT JE R AR — AN T TR, 27U (Ta) B (Th) fA 48k
A% ol 82 ) SR B &P B IR SR en 2

[0454]  7E 55—, X (Ta) B (Ib) fh A YBLIL 2552 b nT 8252 1 Eh 8 71 & Wi e N
YR AE— AT =, A (Ta) 8L (Ib) (AP 252 bl B2 ) Sk sis Il & s B
BRI i RTINS 25

[0455]  7E 57— 7T, 20 (Ta) 8 (Tb) b Akl 255 1 T 8252 11 3L sl s 77 & W & L i)
T BN R S B 5 7). 5 S AR R

[0456]  7E 55—, X (Ta) B (Ib) th A EIL 255 b nT 8252 11 35 5034 71 & W BC 1) R T
R 7

[0457] 5 —J5 A (Ta) 8L (Ib) b &4 ERFL 245 % b ] 8252 14 Eh B 71 & 0 g, H A
T F T VR TT 00 e B 0 B 24 77) , e 22 /D — FRLPASZ AR (1) 35 14 5 B0 5 BUW
{90 P L 2% A0/ BREIR o 78 b 5 T ) — AN St 7 28 7, LPAI% 5 LPA1 \LPA2 LPA3 \LPA4 LPAs &
LPAgo TE—NJ7THI T, LPASZ AR LPAL o FE—ANJ7 T, 1205 998 B0 {0 R AR SCH i 6 7 BAT AT
PR BIR L o

[0458]  AT—RiIA 7 TH NI EsLiE TS, Hd: () A4 A 256 &= (Ta) 8¢
(Ib) th &P Ek I 24 2% b ] 8252 ) ER B 754 s A0 /B8 (b) 191 WS L3090 1 IR 4h 256 = 4
G0 A1/ B8 () IR LB PR K P9 25 256 SR AL & s /88 (d) Sl I NG5 25 RUE
&9 A/ 5K (o) Ik 5245 255Kk 45 256 SR AL A 0 s BRI/ 81 () Jd 3k v 5 17 v FLsh P 45
A RERINE D F1/B5 () I FLBh W) Je i 4h 25 ROE A& 4 s A1 /85 (h) Jd ik B 5B 4%
2R DA MR A s F/8E Q) 1710 LB B 45 256 R AL &4 s /8% () 1]
e S BB RS 2 R

[0459] AT —HIIR 7 TH B & ARG 25 A AL S e s 7 &, B FEHH () 4
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AV — I (1) £ — R PR E P 4a 200 A sh P 2 0k (111) AWrHh; Bl (v) 4k
25 25 S H e ST & -

[0460]  AE—HIIR 7 NEH ZIRGAHNEMLE DI By &, A HF () iE
SRl A A 2546 5 DA BRI B4R 2 5 (11) 2RI B 1A R ) TR D BR6 /8N 5 (111)
8/ AL A LR 29 LB s (Lv) BEL2/N IS W45 20V A sh s (v) BR24/ N #tb &
Wn2h 29 AL H e St T &R A H B e B T B, ik A AR R A, o
1545 AL G BT I TR AR 48 24 B R R & s FEAT 25 RS5O/ KB 4 A &) fE— A
ST S A K 2R BIFEASE

[0461]  JEHE At — P40 FL 200 A O LPAAE PR 3G YR 0 7 vk 2 7 iR BB T B 3 E
(130 (Ta) 8 (Tb) 4 &k 24 27 ] 4252 1 Shalia 7l & V045 200 LR Z 1 FL3h ) .
[0462]  FE—ANJ7 T, FRAML—Ff F T V6 7 I AL 30 A B LP A6 14 BRLP A S5 14 2 7 B 4
257, HA 53697 A A mR 2 (Ta) 8L (Tb) (&P 245 % bl 8252 1 B sis F 590 -
[0463]  FE—2iFHL T, AR SCAFFI (Ta) 8L (Th) (AP EH 2455 b n] 552 1) Shalis 7 &4
() FH %, 3 F T 46 AT V8 7 LPAMR RS 14 BRLPA A T A5 T3 5T 00 R 245 741

[0464]  FE—E4FHL T, AR SCAFFI (Ta) 8L (Th) (AP EH 2455 b n] 552 1) 3halis 7 &4
V677 B AT LPAAK M BLPAA Y S P59 B8 Il 1) FHI&

[0465]  FE—ANJ7 T, A — B F T-V6 97 BT IR 7L 247 0 LPAYCRS 14 BRLPA /Y 5 14 9 i 5
JROLE v, HALFEZS 2576 7 A A E M X (Ta) BY (Tb) fb & W a2 2% b nT 252 11 31 5 71
“e

[0466]  fE—/NTJ7THIH , LPARHS 1 BRLPA S T 14 2 o3 s DL B0 4% ((HANFR ) 28 B Bidl 214
HEAY ISR JHIRE B2 JHR 27 O i /o XL 5 0 W PR T BT 400, RE + B i il o 1
T~ A PR TE FH IG5 « I WA PR [1) S R IR ~ PR« JF I 2 995 30 Fk BEL 228 i At 22 K iy H I
P  JH AR 78 S LA A 407

[0467]  fE—ANT7 T , LPAMKAS P BRLPA AT 5 R 5 o B0 1 A W I 3 926 9 B0 490« 7 — 1
SI it g e, W T P 5 B0 450 R R 1 L ZE A it s (COPD)  Mili 21 44k i 3 ik v 1
SRR I SR B AE

[0468]  f&—ubsij fy 2 rb , LPAMK A 14 BRLPA A 5 1 5 958 B Js 3k 45 A MR I 41 24k ; B8
i 12 £ 2 A, 5 B AN [ 95 5 2% B AR 32 A S Joi A o, A I R M 2 55 I A 4 A L R
A/ BRI TS R AR 4R AL PR 2 I s IR kBt il 48) e Ji 2 1 I A8 0 it v
R EUTARE AT 4R A 28 i (langerhans cell granulomatosis) - AfisbkE & P AL
8 AERE B AR 0 O 2 BT B R e 25 A AiE (Hermansky—Pudlak Syndrome) 255 Ak,
Y 20 A SR AU PR D R SR 18] PR I 09) 5 A S 05 R B £ 4k Ak 5 18 P BH 2 M if o
(COPD) 5 f Jz I 5 180K 55 3R 175 K (M I 41 AL s 18 M e iy 1k it s 5 A W 5 R B Il 4R 44k s 2t
WP F B Z5 G (ARDS) s B IEAF 44l s ' /NE TR R AT 4E AL s B /INER'EF 28 5 JR kb M 1T B VR /s
FRIFALE ; TgAV 728 & MUK ; BELR A (Alport) s el 44k s AF4F 44k BHAEAL ; TE A 5 K
(P FAF AEAL s BEbE/ 259005 K I AR 4R AL 5 I €8 28 UEORE s JETRTAG 14: G 10 22 14 FHF 98 (NASH) 5 iH
TE 3007 5 S R RV 1 A AL 5 IR GSAF5 e 0 IR Ak 5 S B 05 R I FF 4 44 s I B A fe 3 1k
R s FAMEIRIR 5 NEJE PR s e B2 REAR IO (Dupuy tren disease) JBIRIE 2SR 4EAL 5 K2 ik
T Rz I3 s 0 AR/ AR 4EAL ;s B BB 4EAL s VS P B2 s Sk AEREAY, s ST AR AL s F5A% AN IR A
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ZE PG 5 I JE B9 A8 1k b B2 4 B 1 005 IR i RS B RS B HE R L T B N IR R AL L H
A ) LRP IR M B SR AR A

[0469]  ZE—ANJFIRIH , A SCRER LPAMRK 5 1tk BRLPA Y S 1 95 93 BB L o

[0470]  FE—ANJ7H, St — v IT BT IR FL AN ) A8 B AR 4R T, AR A
T B FL AN 4A 25607 A RN A (Ta) 8% (Tb) A P al L 2525 b ] 8252 1) $h sl sl &
Y

[0471]  FE—/NJT IR, TR 48 B A1 44 AL 5 I 2 4E Ak B 2 S AL ER T 41 4 AL

[0472]  FE—ANJ7TH , $ At — Fh okt LS Wi il D Be i U7 v, HALEE W) A 7R IR L
25 25697 A RGE R (Ta) 3L (Ib) (& 25 % _E a2 M R Bs R e fa— 1
T LY S B LT 4L

[0473]  FE—ANJTTHIAH, R SCHTA ALY H T8 T7 W LW R R 1 I 21 44 (L
) SRS 58)

[0474]  FE—8esiiif 77 b, AR SCRT A TF R4 A9 F 1697 W FL 3l 0 /) 8 1 I Joi 18] Jo 14
A7 « 15 JE P 2590155 5 VBRI EE (IR i) PR 28 b ik e 98 (SIS PRIRE e B P it 48) I IR
B A (7 995 S L e0) v 2 1 OB RE 220 V3 U 4T PR 25 Je g it L 55 P UL
H8 A RE 2 T R SO SR A 45 T R R ALE AP 2T R AR I R RE | SR (A ST
it 975 o

[0475]  FE—8siiif 7 2, ASCRT A TF R &9 1697 S FLsh P 2 kA 55
FEMA JE £ YEAL - I AE A (1) B ZE 0 =< %

[0476]  FE—UEsfii 77 S, AN SCRTA T B4 A 0 F T30 97 W FLsh Wi 5 IR 4T 44k « Bz Jik
ek 17 99 it 57 A P S RIS

[0477]  FE—ANJF T, AR SCHT A FFRAA Y F T 6 77 W0 7L 3040 £ Bl BAS FF: B JH- 8 A4 1) i
YA B/ ST (ML 2R UTERE) TRORG T 6 i 2 PR T 28 (BRUIHF %8 i 5 L CTY I 48
5 FE JHCV) AR A 1 FF9p5 (NAFLD W NASH) AR & [ 4 28 95505

[0478]  FE—ANJTIHIAH, RS A ISV TR I ISP B 4 4ith B /NE ) i
R YAl BN ERBEALE o

[0479] 7R Je 697 LP ARG 1 2 993 B3 0 AT — R I8 5 T A, B & R 48 25 B X (Ta)
g (Ib) Z5 I AL & P el L 24 2 b Rl 3252 1) 3h VA 7 & W 2 A o 25 22 /0 — P L B 25 7)1
FE ST 5 AR S PP T R, MERTIR 7 (LG [F]I) 25 245 % 25551

[0480]  FEASCRT A HIATAR SL it 5 2 v, BTkl FLBh W N2 .

[0481]  7E—LL8ujia 7 R, AR SO IR LRI S N R 2

[0482]  7E—LSjia 7 R, AR SO IR LRI S R T IR 2

[0483]  7E—uLsiiif /7 2Hp , ASCRT IR A4 &9 FIME 2 /b — FRLPASZ AR I FE DU 7E— 1k
ST R, AR ST AL S TS 2 D — MLPASZ AR TR B TR IT SR T
P 22— FHLPASZ A E M B I B 00 o 7E— A7 T, LPASZ A4 LPAL

[0484]  FEIL s /7 R, AN SCRT R AL I Ak A 0 B T HE 4 ILPA 75 14 ) 25901 il 551
[0485]  $E{LAFEAIM R AR RN R (Ta) 8L (Tb) AV 252 Errdesz iy £k
BT SR S i AR 2 R AL A A el L 2 T Bz ) B H AR
P 242 T B2 NS A 29 S AR A 22 T B2 I A 24 s 25 T B2 11
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WG, H F T4 2 2D — FRLPASZE AR ()35 1t B FH 6T PR sl 52 T i) 22 /b
— FHLPASZ A P R P57 B 190 ) — Fh el 22 ARtk

[0486] VIt &k, BLFE IR

[0487] AWML SR LALUA L& AU AR N 55 2 R 2 A7 U6 o AR B AL &)
AL s TR 7 VDL A WL A 2 B R OB G BT R BN AR TR RN 53 FT T R )
HARTE NG o 0 T7 A4S (AR 1) TR 77V o [ B AEE T it ) S ot HLd&
S LG A BV 70 B TRV S 0 AT A LA IR N B N B AR ) 2, 7 T BT AR AE
B RE A N5 BT 3 L0 ) A — B A I, TR AR H A B CE BOD BRI e 35— A
¢ € T IRIRAR T AR 53— Ff, T ERAF BT A R B &4«

[0488]  JAMFINIR B A2 , FEA SR AT & B AR BRI P ) 55— T 2 R R RO
TEIE £ F T ORI A W BTl A & 0 e AR AR 1 e S B RE [T 1 DR3P B ] 1) 2 55 )1 MOLY 2
iR Z P AT A B NGreene®E N, (Protective Groups in Organic
Synthesis, ZEVURR,Wiley-Interscience (2006)) .

[0489] X (Ta) B (Ib) A& W A3 DA I AR S AR SE i 5] v B 3k () 7= 49142 7 9 A S A
AU AN 573 BT AR FH A 50 28 T SCHR AR e > 1l 46 o FH T3 8 s N2 s 4914 1 7] B A e S 30
TR SR AR SR o T 3R T vk e R DR AP R I Bk R4 3 [ AT DA S A s o — R L N
T (& W nWuts,P.G. M. ,Greene’s Protective Groups in Organic Synthesis,
O, Wiley (2014)) A LG B E GE B AL B E VA W T : Trost, B.M. 55 A\ %,
Comprehensive Organic Synthesis:Selectivity,Strategy&Efficiency in Modern
Organic Chemistry,Pergamon Press,New York,NY (1991) ;Smith,M.B.%% A\ ,March’s
Advanced Organic Chemistry:Reactions,Mechanisms,and Structure.ZE7hz,Wiley,New
York,NY (2013) ;Katritzky,A.R.ZE AN %i,Comprehensive Organic Functional Group
Transformations 11,352/ ,Elsevier Science Inc.,Tarrytown,NY (2004) ;Larock,
R.C.,Comprehensive Organic Transformations,Zf2k%,Wiley-VCH,New York,NY (1999) ,
S A 226 SRR

[0490]  JAA% LAk e MR —IY 152 57 i (2% 75 5) FA T B PR 151 & o F4-pd 38 (DL iR) 85
BRI 158 (5 ARtk g ) 28 FF I 12 A0 D AR N T S (1] 2 FH SOC 1 2B e P 5/ HE A6 12 Y DMF) & 22k
b A A S G 1) B R R ER2 N, AR 5 SRR AR &, SR A N 5-p (OfR) 75 -8
MEA-FR IR TG 3 o R a3 DR AP, IR J5 3k S5 A B PR R (497 4 L 4 FH — o il ok g 28 A AR R 5
SR R ot L TR S N, AR 5 AEARIR F 9 WNaBHAIE ), F- R A2 B I8, 3 B4 56— (49 75
B PR ME M ORI IR B4 o ] 77 25— B p] 2% 5 B — e W M4 55— BT R AR I s 5 >4 %) A £ 711
TE4E T RN (il Ishivama, T. 25 A\, J.0rg.Chem. 1995,60,7508-7510) , 15 21 FH S [ B & 451
WIREEIRES , SR R HL FH I S A AL 15 SR . 1) 2 Py i R 2% 05 426 (Fukumoto, S. 25 A, WO
2012137982) o fEMi tsunobufz N 461} (Kumara Swamy,K.C.,Chem.Rev.,2009,109,2551—
2651) T, KM/ F B AR 05 106 55 3-F2 HE A O FE MR TV B LA 30 AH B S A e BB EES o #4
i HA L S R 8 1) AR 47145 21 PR O fi R M B9, SR S5 K R WM B9 5 PBra (Bl At IR AT )
IRAL ), 1 4NCBra/PhsP) N, 15 ZIAH N (IIRAL P10 o S ERE R AL )10 5 NaN; (8 Ho Al 2 A4k
MIEERGAT) 1 B e rF 2 e E ek S Z AL, K I IR (1, FHPhsP /7K 47 Staud ingerid
JR) 43 B USRI 12 SR S5 FETE B BIATAE T, K e WE i 12 55 gy Z-MEIE /W UE 13 b CGf
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1% 75 B Blod i I 4 | (B anPd) —EEAL G AL, , 15 3] I G - I 14, AR 3 S e

FAE-NYBEIA AR 14, 75 2 B 75 10 SR S -1 R IR L R 15,
[0491]  JRiFE1L

1) SOCl, % (COCI),

2) oz X
X - 1) s oy ik
0 T S
ws JFR REJ\)J\O,PG4 X3 2
Q 2) B4 E R ()
COH o o PG e, it
3) NH,OH.HCI = ROCOCIEt;N
1;X=Br, Ak R® /& NaBH,
: 3
H OH
B HO" : N
_ SN
(Bpin), 1N X Fre
Pdfiusl 3, JRS HO2 Xz =
X =z B ———
o O,PG1 Mitsunobu
NP = B § N g
— R5 N_
R5 5 6 Rs 8
[0492]
-~ ~ 0"
o” : \n,o PG, o : TO PG, og : N PGs
Ny 0 XY Q XN e
BOBARY g3 R PBry x3 JR NaN, X3 IR

RG

[0493] AR B AL -T7 B/ A I5 ik R NEME 07 LS LA O AL IR 16 1) 85 AU & R £k - &
BNV R 16 5 ALY LOTERRIT A2 7E T (B iNaH, 56 55) BRI & R A 40~ (B anpd-
BEARA Y IR B BN, 75 20 g -1 1 PPk S MR — 7 SL AU B A L iR 14 BB R A C R i 14
PRI P DR-377 5 45280 P 75 PR G T 1o S W — 57 ik / 28 07 S-S AR I L R 15

[0494] &2
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3 o}
X' s 16 )'('1 IR
2 R - X3z
Y‘l:Y R3
NN, 3, Pd/BLAR QN N’L\ _y3
N= ] 4k ) N= 5 H b
R
R 10 14

[0495]

O/O\’rOH

(@]
X1J\\ 6

8 64 AR AP 3 /—R
2
g . N’k\N,Y3
N H
R5

15
[0496]  JRFE3FHIAR S Wk — — e Ty S A L A L AL PR 20 FN 2211 5 Rl R 6 o TERRI AFAE T, —
X2 =R 175 ReREmE -2 1 21 S S5 21 i — 8 J— S Mg — 05 SR A L PR O L JiE 18 o B J g e
IR SR RERE 18 AT i 1T , 45 2| SRR - =R 19 g S EIE - R A LI R 1O AR P, 15 31 e
e~ = R IR CLIE R 20, B, TERRIAZAE N, o — e EIR 181 11 2 51 (R'OH) it B e, 15
B A =R - M 21 o i R A e — o AR =R PR R 21, 49 B e - =R PR O
822,

[0497]  JFES

| (0] O‘PGS
.n)"; r.3 “3
= X3 _~
N’/‘\N
N
N-N__ H N7 g3
R 19
[0498] B 04 LR AP
o”’[ l OH
0
ik e AR dP >.(.1 N 6
X3 = B
N::-\N
N A A
N-N H N gs
-
20

(04991 JRLFE At S WEME—IY 158 57 He S -3 O R IR 151 B AX & B il — SR A 22 IR 4, 15
P SEIEMERE , PR 5 4 FL e A g M R ) SR IR AL 0 23 (5 FIRAL 5 491 A0 PBrsBCBra/PhsP)
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B AR B M 24 GRS Jnvi BE L b Bk R PR 2 I, FINaNs B B IR A4, SR JE 1 2 A
174 [PhaP/H20] 34T Staud ingerih Ji1) o S8 5 FH i 1Y W8 1 3K S ME M e 4 2 33E 47 Bk — 1 = 1)
S B8 I 4 SR A S O (5 an B 32 1) 5 15 2] S WMk S 1Y R 25 38 sk AH B 1)
BER T , 156 F i A Lob Bk 1) 1 22 5 [B (pin) o/ PA—fE4L , SR 5 FHH20240 3 1R R -5 K2/ 2%
77 3 S R 2.5 5 Ak SR AH B 1) F e — 5 ik / R 5 ik R 26 o SR J5 g R O Ak /R Ak A O A
WEME26 15 2 28 UL R T HEATMI tsunobu B, 15 21 e EMe—1Y e - PR UL R 14, 28 5 B Ok
1,19 2 B 5 1 R RERR-IY IR PR OB PR 15 (WHm AR LITd) .

[0500] JifE4

X Br Br
X1 N 6 >.(.1 = 6 )|<u1 = 6
X3 R 1)5%5]:'"15{.1%#’ X3 R 1) NaN3 X3 R
o O/PG1 o 2)%3&?;#5}1‘){111‘ o
N= 2) PBry * N= Br = NH;
5 PhsP/CBry 5 RS
23 24
OH
KOH, Pd#zfk XN e
% ) CHE
- Y1:Y R3
[0501] 1) (Bpin),, Pd it Q" N/L\N——Y"*
2) H0, N=\_  H
R5
26

AL 04 LR 4P
Y= < 3
Mitsunobu - R
Py o /k\
BEL N -3
v={ N W
RS
14

[0502] RS S gk — 2, S - 1Y e R O SR 331K A B o S Mg M HH g v (] A O 3t S8 AL M AH
R PR () tnDess—Martin g BUbE BESwernE A) , bl J5 4T 7540 I8 (B Wit tig sl
Petersonffift [ N) , 159 3| SRR R IR 27 I B 2 THE R i b A B A4k e 32 (5l , FH9-
BBN) , R 5 HEAT S AL AL, 15 A0 N1 SR 2,228 . SR )5 , M 2,528 5 PBrs (s H iR
FTERALF], B a0CBra/PhaP) [N, 73 B FH IR AL 29 AL 29 5NaNs (B H At B 10 1)
SRR 1 B 15 B R S B30, K Ak IR (40 FPhaP /7K 34T Staudingerit
Ji) 15 2 SFREME 31 AR 5, S RERE 31 5 1 —0Y 58 1 37EIE A I BAF 78 T SO, B i it 3
)& (Banpd) — AL LAk, , 73 30 S WE Rk S B -0 82 32 , 5 HL B J AT B AR, 13 B AT R 1 57
W — 7, -G WY e 5 B A S A LR IR 33

[0503]  JAifE5
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XN o} XN 0
1) fute xx AR ) x3 R PBr,
OH &
N AN
2) e T Q_ PhyP/CBr
N N
R® o7 RS 28
NaN3 5 R
[0504] — s XF
Ny
k=
R° 30
X oy ’O\r
ZY3 o}
X" N X" ge AR A BLAR S R6
13 VS~
H
N N-y3 N-Y:s
: : o7 4
sspamk  Q \\;1: p *RS
RS x
32 33
[0505] {2 6 97 i e s Mofs S e — Y W TR 381 A it o P 0 5 T S R e — B2 1 O 49 A Ay e e

IR 34 (91 Tn EL 422 FHVLE e £45 =2 4% R £ S8 A VIR , B vh I 1) A8 P S8 A 9 R [Swern 84K
B Dess-Marting 4, SR G #NaClO02 %8 4L AR, #l W Lindgren,B.0.,Acta
Chem.Scand.1973,27,888]) o FWEMERL3ALE A T e AIAAAE N AT Curtius ELHE, 15 21 S g
NH-Boc—Z 2k H R 6 35 - TERR T 25 AF T, K S MEMENH-Bo e 24 2 FH IR B 35 /B (R 47, 15 2] e e
12360 R Ji » FeEmE— %36 5 e — MY e 13 AT 1 FE & SR AL 5SS I, 15 21 e S B -V IR 3 O
FEME3T, AR S AT ER I OR . 75 21 75 1) S M — S B Y W — 05 JL A L PR U AR R 38

[0506]  JRiFE6
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O\h
ﬂ[::]\“, HI::j\mfoxpsa Oﬁ[::]\“/ PG,

x1 == x1 = " 0O %1 ~ = g s
X e Curtius T #F . NHBoc
coH — = NNSAONBy Bl HY
o' OH o7 (o) \r( tBu #ld= H
\ = t-BuOH N={ ©O
R 9 34 35
[0507]
,.r[ l FoN ;[ :L _OH
¥ o) o)
O 1” 3
1 Y R 17 1T
X, “Jre A )g % R % 64 BEAR 4 % JRe
X3 2 < N’Y X3 BR 4 AR AP X3
R H
13 N~\3 N<y3
NH N Y N Y
N 2 o= 4 o 7
q _ ] Y-]_ ‘l}\R3 N \(1_ “}\R:’r
N Pd FLfk N Y2 N Y2
" 2 =5 o5
36 37 38

[0508]  JRFETHEIA FpEME-IY IR IR O IE IR 151 BARA s 26 - AL O JE I S e i 9 (Ol
I Dess-Martinfm ki o Swern®d4t) , 15 21| SRR 5 38 . S Ik % 38 5 3¢ 24 AR A = 2 - 1Y
6% 397 AV % (4, g Lewi sERAEAL , i ANT1 (0iPr) 5C1) , SR J 347 1 4 e Ak, (2,
NaBH (0Ac) 3,2 Abdel-Magid,A.F.,% N ,J.0rg.Chem.1996,61,3849-3862% FNaBH3CN) ,
A B0 AH L ) S W A 2 R — Y R A O B i o 12 e W M- Y R A L B iR ) R I DR 4, 79 31007 i / O
77 - R REE - R P O AR R 15

[0509]  VRFET

>’R3 OH
PG3 HoN ,Ya o)

X! \ X" e 0
X3 2 X3~
2
[0510] Dess-Martin CHO 1)?‘2{5@*@‘?5 b y12Ys R3
HaR R N ATHRBR A N T
Swern N= 4a N= H -
5 NaBH(OAc)s 5
3) By LAk 4P
9 38 15

[0511]  VIT. st

[0512] DL S 5 4/ 2 i B 14 S 481 4R D AR B 1) 508 2 S B AR s SIC it 7 S 4 it HL
ANERBR 1) A 5 B B s o B AlE S AN Fa BE , 35 W46 5 A5 B O L B & S B AE
FAMEI, AR SR A A ) O AE A SCA IR RE R e 5 iE 4% 0 8 B R AE B AT
i I 1) 4%

[0513]  J& 4K, 75 F % A R (BUE A WA T 7347 OB . TG 7K RONCR 43 H EMIY
DRISOLV® 5| Ho e S 5K PR 9% B HPLC R 375 751 o 152 AF 3 #3560, 765 00 Bl A5 7 Dk 71
Poyd JE RS

[0514]  FEfIIK (2.5GHz) BUF T, Rl [)e B 25 4% (0.2-0.5mL ;0. 5-2mL ; 2-5mL ; 10-20mL)
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o, ff FH400W Biotage Initiator{X &84T 4k M o

[0515]  RAF Bl $ 4t 5 fte 451 7 R F ARTHPLC/MS B il #% 284 / 43 A B HPLC J7 %

[0516] il H ,NMR (R REFEHR) 3 46 48 52 v 777, FIBrukerB{ JEOL 400MHz &% 500MHz A% #% 3k
15 o FHVEFIEARAE A A AR AT DU A SRk E 4R T AT LA A0 8 (ppm) o 'HNMROYG 15 454t i 73
Ml NS AR 2 A (s=BA0¢ ,br s=F5 8, d= " HI§,dd=N _HIE, t==
g, q=PJEIE,sep=-LEIE,m=2Z FEI§,app=FRM) 5 HE Hz) KF5),

[0517]  {Ede-DMSOH it B2 H NMRYG I F) S it 451 7, 388 5 SR /K AR 7 o LR P 2 1
Hll7KAE 5 M AHE X (6] G A 7E3 . 30-3. 65ppm.Z [8]) H R4 52 M S AR S5 B 40 AT ] Jo 0%
[0518]  RIEHPLCRZFa{# LA T 7772 — 1 Shimadzu & SGH AR LA A «

[0519]  HPLC-1:Sunfire C18%4F (4.6X 150mm) 3.5um, BiEE 105 100%B: At 125 8, B2
H1E100% BI5 B 3434

[0520]  JRBHAHA: &4 0.05% TFAKI 7K : CHsCN (95: 5)

[0521]  JRBNAEB: %4 0.05% TFARICHsCN: 7K (95:5)

[0522]  TFAZZMipH=2.5; & : ImL/min; P4 : 254nm, 220nm.

[0523] HPLC-2:XBridge Phenyl (4.6 X 150mm) 3.5um, £ 105 100%B: At 1250 %,
FEAE100 % BIRFE3 0 8

[0524]  JRBHAHA: 54 0.05% TFAKI 7K : CHsCN (95: 5)

[0525]  JRBNAHB: &4 0.05% TFARICHsCN: 7K (95:5)

[0526]  TFAZZMipH=2.5; & : ImL/min; 1 : 254nm, 220nm.

[0527]  HPLC-3:Chiralpak AD-H,4.6 X 250mm,5um.

[0528]  JfizhAH:30% EtOH-BisE (1:1) /70%CO2

[0529] i =40mL/min, 100 ,35°C ; %K :220nm

[0530] HPLC-4:Waters Acquity UPLC BEH C18,2.1X50mm,1.7umfify ;

[0531]  JZHAHA:5:95CH3CN: & 10mM NH40AcI 7K 5

[0532]  JiZNAHB:95: 5CH3CN: H A5 10mM NH4OACHI 7K 5

[0533] R JZ:50°C ;B :0-100% B340 8, EEAE100 % BARFFO. 7500 Bh s IR & -
1. 11mL/min; &M : T-220nmAb UV,

[0534] HPLC-5:Waters Acquity UPLC BEH C18,2.1X50mm, 1.7umi5ifi ;

[0535]  VRiBNAHA:5:95CHsCN: & 0. 1% TRAKI /K ;

[0536]  VRiZNAHB:95:5CHsCN: &4 0. 1% TRAKI /K ;

[0537] YR FZ:50°C ;B :0-100% B340 8, BEHEAE100 % BARHFFO . 7500 Bh s IR & -
1. 11mL/min; &M : FT-220nmAb UV,

[0538]  {i FHLL T~ #14JHPLCFILC-MS 7 % «

[0539]  J79%C:SUNFIRE C18 (4.6X 150) mm,3.5%CKE AL A iE ImL/min; Wi EAHA:0.05%
TFAT-95% 7K /5% ACNH ; i 2 AHB: 0. 05 % TFAT-5% 7K /95 % ACNH 5 10 % BZ 100 % B3 I} 2543
B, SR JETE100 % BIEE BE 543 Bl s A  : 254 A1220nmAb UV .

[0540]  J5V%D:X-Bridge Phenyl (4.6X 150) mm, 3.5 K&+ i E ImL/min; BN FHA
0.05%TFAT-95% 7K /5% ACNT ; i 1 4HB: 0. 05% TFAT5 % 7K /95 % ACNH1 ; 10 % BZE 100% BJJj
I 25434, SR JE7E 100 % B3 B8 53 s 6 T-254 F1220nmAb UV
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[0541]  J5VAE:KINETIX XB-C18, (3X 75)mm, 2.6 K ik : ImL/min; BN AHA : 10mM
HCO2NH4T-98 % 7K /2% ACNH 3 i ZhAHB : 10mM HCO2NHs 2% 7K /98 % ACNH1 3 20 % B4 100 % B
458, ARG 15 BE 0. 57 8 . 7E100 % BE L /91 . 5mL/mins &2 : F-220nmAL UV

[0542]  J5VkF:KINETIX XB-C18, (3X 75) mm,2.65CK B F ; P : ImL/min; iz AHA:0.1%
HCOOHT-98 % 7K /2 % ACNH 3 i Zh4HB: 0. 1 % HCOOH -2 % 7K /98 % ACNH 5 20 % B4 100 % B It 4
G35, SR G RE0. 553 Bl 7E 100 % B it i 1. 5ml/min; &2l : T-220nmAk [FJUV

[0543]  J79%:G:ACQUITY BEH C8(2.1X 50) mm, 1. 7HCKE AL AiiE : 0. 7mL/min; JRBHAHA :
5mmol NH40AcT-95% 7K /5% ACNH ; i £ AHB: 5Smmol NH40AcT°5% 7K /95% ACNH1 ; 20 % BE
100% BJIN 143, SR JE 90 %6 BAF BE 0. 643 8 s Ax Il - T-220nmAk UV

[0544]  J7ykH:ACQUITY BEH C18(2.1X 50) mm, 1. 7HCKE K i : 0. 7oL /min; i ShAHA :
5mmol NH40AcT-95% 7K /5% ACNH ; i £ AHB : 5Smmol NH40AcT°5% 7K /95% ACNH1 ; 20 % B&E
100% BJIN 143, SR JE 90 %6 BAF BE 0. 643 B s Ar Il - T-220nmAk (R UV

[0545]  J73ET:ACQUITY BEH C18 (3X 50) mm, 1. 78K & 4F; K : 0. 7mL/min; i ZhAHA :
5mmol NH40AcT-95% 7K /5% ACNH ; i £ AHB: 5Smmol NH40AcT°5% 7K /95% ACNH1 ; 20 % BE
100% BJIN 143, SR JE AE90 %6 BAF BE 0. 643 B s Ax - T-220nmAk (R UV o

[0546]  J73:J:ACQUITY BEH C18(2.1X 50) mm, 1. 7HCKE A I : 1. ImL/min; i EHAHA:
0.1%TFAT95%7K/5%ACNH s i BhAHB: 0. 1% TFAT-5% 7K /95 % ACNH1 3 0% B4 98 % BJfj i}
1.645%h, SR G 4F90 % B2 7 0. 643 b K& M - T-220nmAb iUV o

[0547]  J5¥EK:Ascentis Express C18(2.1X 50) mm,2. 7HCKE FE; Viii# : 1. ImL/min; ¥ 3h
FHA:0.1% TFAT-95% 7K /5% ACNT 5 i ZhAHB: 0. 1% TFAT-5% 7K /95 % ACNH1 ; 0% BZE 100 % B
DB A% 8, K F-220nmAb UV

[0548]  J5¥%L:Zorbax (3X 50) mm, 1. 74K E AL Vi 1. 5mL/min; i3 AHA: 10mmol NH40Ac
F95% 7K /5% ACNH s JR A AHB: 10mmol NH40Ac T-5% 7K /95 % ACNH ; 30 % BE 100 % BT 4. 6
I35, SR IETE30% BIE R 0. 450 Bl s K I - F-220nmAL I UV,

[0549]  J79EM:X-Bridge BEH C18(2.1X 50) mm,2.5%WCK B FE ; 0. 5mL/min; i ShAHA :
5mmol NH40AcT-95% 7K /5% ACNH ; i £ AHB : 5Smmol NH40AcT°5% 7K /95% ACNH1 ; 20 % B&E
90 % BJJ7HF 243 8 s Al - F-220nmAb UV .

[0550]  J79%N:Zorbax SBC18 (4.6X 50) mm, 5K AL i 1. 5mL/min; i ZNAHA : 10mmol
NH40Ac T-98% 7K /2 % ACNH 3 i AHB: 10mmol NHi0Ac T2 % 7K /98 % ACNH ;30 % BZ2100% B
4. 6508, SR JETE30 % BIF RE 0. 453 B A& - F-254nmAL FIUV .

[0551]  Hja]fA1: (1S,3S) —3- ((6— (4— (L H 2) —3—H 2 S e -5 %) b g —3-J%) 8 28%) ¥R
Cobt-1-FR I 7 N 2 fis

a
[0552] I\ _N
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[0553]  Hr[E]A1A: (5— (5—VRALIE-2—FL) —3—F J5k S M —4—Jik) HH i
Br

7

[0554]

O\N_\ OH
[0555] ¥ 1M BHs.THF[THF (14.8mL, 14.8mmol) ¥& V% i 7 N 25— (5-JRALIE-2-3E) -3-
SR S e -4 2 1% (1.67g,5.90mmol) (R #ENagasue,H.,JP 20170953661 F2 ¥ il &)
THF (25mL) ¥ o 4 [ B AE60 CHEFE2 /N, IR J5 ¥ E1Z220°C , FF /N 0ot FHHOAC (1mL) FIMeOH
(10mL) 7E0°CH K IR G Wi A 2 i = FE30 70 81, 28 J5 H 28 W 4e - Us JInMe OH
(30ml) , HRHRE A WFE EIMAFE307 B, SR 5 H S WRAR 4 7% R W) M A 7K PENaHCO3 (15mL)
Mkt , 3 FHEt0Ac (5x 20mL) AL o 4G FH A HLZE U F EhK B, T4 (MgS04) F B 3K
9 PR AT B3 43 B8 (40g S102, BELEFLZ0E 100 % EtOAC I 1543 8) , 15 Fhx AL
9 (1.20g,4.5mmol , 76 % 7= %) N A 44 . 'H NMR (500MHz ,CDC13) 88.75 (dd, J=2.3,
0.7Hz,1H) ,8.05(dd,J=8.5,2.4Hz,1H) ,7.90 (dd,J=8.5,0.8Hz,1H) ,4.63 (s, 2H) ,2.36
(s,3H) .LCMS, [M+H] =269,
[0556]  HH[H]441B: 5 (5—YRMLME-2-3%) —3—H -4 (MY S -2H-ME MR —2- %) 52) H AL &7
M

Br
I A
N~
[0557]
o O
= 0o

[0558]  #p-TsOH.H20 (18mg,0.096mmol) ¥ NZ0°CHIH [E4A1A (516mg,1.918mmol) F13,
4= F~2H-MEIE (0.53mL, 5. 75mmol) FIDCM (6mL) YAV o 5 S i 7E & I 3 BE 48 /NI, SR 5 v
HZE0C, I HU AR HENaHCOsH AT pHA 7 o B4R A4 43 L T-DCM (10mL) F7K (10mL) 22 [8] 5
7K 2 FHDCM (3x 10mL) ZEHX K& FH A HLA B T8 MgS04) 5 5 W4 K 5k R Wi AT
it 7 B9 (40g SiOq, ELEREF0E50%Et0Ac/ ke I 1540 81) , 15 35 AL &4 (640mg,
1.812mmol,94% ;= #) KT iRy . 'H NMR (500MHz ,CDC13) 88.74 (dd,J=2.4,0.8Hz, 1H) ,
7.93(dd,J=8.5,2.3Hz,1H) ,7.79(dd,J=8.5,0.8Hz,1H) ,5.03(d,J=12.1Hz,1H) ,4.93
(d,J=12.1Hz,1H) ,4.74 (t,J=3.6Hz,1H) ,3.91 (ddd,J=11.5,8.5,3.1Hz, 1H) ,3.59-3.45
(m,1H) ,2.42 (s,3H) ,1.86-1.49 (m,6H) .LCMS, [M+H]“=353.3.

[0559]  rf[aj{A1C: 6— (3—FF FE—4— (((PUS—2H-AH M —2—355) 4R JE) PP 3RE) Simm—5—35L) bk g —
3
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OH
I AN
NPZ
[0560]
o /O
N 0o

[0561]  #4Pds (dba) 3 (100mg,0.109mmol) - - T 3L (27,4 ,6" -=FHIE-[1,1 -BxK
He]-2-35) B (185mg,0.435mmol) \KOH (610mg, 10.87mmol) Al [E]441B (640mg, 1 . 81mmol) 7E
1,4-—WgHe (5mL) F7K (BmL) IR G P2 9F & el 78 (FEE 3i) KR -5 7E85
CHUHELA/NEE SR J5 ¥4 E 2 = R FE/N 0ot KPR IN HC1 R4k 22 pHZ)4 . ¥R JINEtOH (2mL) F¥Kf
TBA P HELOAc (8x BmL) ZHL K& I 1A HLASEUY) 115 (MgSO04) F 25 W i o b AH i ¥ 7%
SWNAT 0157 5 (40g Si0s, ELERREFOE100% O ki T IIELOAC, JiIZ 145y 8h) , 15 5 b5
AP (275mg,0.947mmol ,52. 3% 7= %) Ayl 5 4 ¥ R4 . 'H NMR (500MHz , CDC13) 8833
(d,J=2.8Hz,1H) ,7.72(d,J=8.6Hz,1H) ,7.26 (dd,J=8.6,2.8Hz,1H) ,5.02(d,J=
11.9Hz,1H) ,4.91(d,J=12.0Hz,1H) ,4.77(dd,J=4.5,2.9Hz,1H) ,3.94 (ddd,J=11.5,
8.0,3.2Hz,1H) ,3.55(dtd,J=10.7,4.7,4.2,2.3Hz,1H) ,2.40 (s,3H) ,1.86-1.45 (m,6H) .
LOMS, [M+H]"=291.1.

[0562]  Hh[E[4A1D: (1S,3S) -3~ ((6— (3-H 2-4- (((PUE-2H-MELME-2-3%) A %) ) FrE
ME—5-3) MEE-3-Ji%) L) B i 1R R S P 2L B

IO"': O
0 g \]/
X

[0563] !

N~
o /O
N=( 7o

[0564]  ZE54%%h N, [110°C i a4 1C (275mg,0.947mmol) « (1S, 3R) —3- R EE -kt IR IR
SR FERE (318mg, 1. 71mmol) JEtsN (0.238mL,1.71mmol) f1PPhs (447mg,1.71mmol) fETHF
(4mL) H (VRS 3B R IODTAD (0. 33mL, 1. 71mmol) o [ N 7F 25 I 3t k5 K L SR J5 FHHA0
(3mL) %, H: FEtOAc (3x5 mL) ZEHX K& FE B A MLASHUY T8 (MgSO04) FF F 25 ¥k 4 o K 4
FPEIHEAT (RS 43 B (40g S102, BELEELF0E 60 % Et0Ac/ Tkt it 204341 , 15 B bR fBAk &4
(217mg,0.47mmo1,50 % ;= %) SAB& A7 B I IR 4 . 'H NMR (500MHz ,CDC13) 88.37 (d, J=
2.9Hz,1H) ,7.82(d,J=8.8Hz,1H) ,7.31 (dd,J=8.8,3.0Hz, 1H) ,5.08-4.97 (m, 2H) ,4.96-
4.90 (m,1H) ,4.77-4.66 (n,2H) ,3.93(ddd,J=11.7,8.4,3.2Hz,1H) ,3.57-3.46 (m, 1H) ,
2.80(tt,J=8.7,4.4Hz,1H) ,2.40 (s,4H) ,2.03-1.48 (m, 14H) ,1.25(dd,J=6.2,2.4Hz,
6H) .LCMS, [M+H] =459.3,

[0565]  FR[EJARLE: (1S,3S) —3~ ((6— (4— (FR Ik FH Jk) —3—Ff JiL S i -5 38 b g -3 %) 44
) IR -1 - R R 7 T L B

61



N 111479807 A W OB P 54/81 7

[0567]  [a] e [E]4&1D (175mg,0.38mmo1) HMeOH (3mL) YA ¥ INPPTS (9. 6mg,0.038mmo1) .
KR EWAE60C N2/, SR GV F1 2 =05, AR AN /K PENaHCO3 (2mL) ¥ K I .25 iR 45 LA
Bk Z:MeOH. K ik R FHEtOAC (3x 5mL) ZEHL 45 FE 1A HLA I T8 MgS04) FH B 2 R4
L= HEAT B 7 38 (12 SiO2; iELERAE0% £ 100 % Et0Ac: CLke il 1140 8h) , 15 % bx
B4 (T5mg, 53 % P2 22) Ay A flE 44 . '"H NMR (500MHz ,CDC13) 68.35(d, J=2.9Hz, 1H) ,
7.93(d,J=8.7Hz,1H) ,7.44 (dd,J=8.8,2.9Hz,1H) ,6.14 (t,]=6.8Hz, 1H) ,5.04 (hept,J
=6.2Hz,1H) ,4.74 (dp,J=5.8,2.8Hz,1H) ,4.60(d,J=6.7Hz,2H) ,2.80 (tt,J=8.7,
4.2Hz,1H) ,2.34 (s,3H) ,2.08-1.55 (m,8H) ,1.22 (d,J=6.2Hz,6H) .LCMS, [M+H] *=2375.2,
[0568]  rhfA] A1

[0569]  7E0°C,#PBr3(0.16mL,1.67mmol) ¥ N2 F [ 4A1E (208mg,0.556mmo1) HJDME
(AmL) VI 8 S B AR S B FE LN, SR 5 A 1 220°C , I F M AZK PENaHCOs 1 FT &2 pH 7,
BIRA Y5 BET-DCM (5mL) FTH20 (3mL) 2 [8] 5 44 7K 2 FCH2Cl2 (3x 5mL) ZEHL A FH (1A HLEE
)15 MgS04) H B 2 iR 4 o M =W 347 015 70 55 (12g Si025 LR 0% 260 %
EtOAc: O ke Il 1143 8h) , 15 bR AL &4 (198mg, 0. 45mmol , 80 % ;= 3R) Ny A o & 44 . 'H
NMR (500MHz ,CDC13) 88.43 (d,J=2.9Hz,1H) ,7.86 (d,J=8.8Hz,1H) ,7.36 (dd,]J=8.8,
2.9Hz,1H) ,5.06 (dq,J=12.5,6.3Hz,1H) ,5.01 (s,2H) ,4.76 (qd,J=5.5,4.8,2.5Hz, 1H) ,
2.82(dtd,J=8.8,6.5,4.1Hz,1H) ,2.42 (s,3H) ,2.07-1.57 (m,8H) ,1.27 (dd,J=6.3,
2.9Hz,6H) .LCMS, [M+H] =438.0.

[0570]  wh[A[{A2: (1S,3S) —3— ((6- (4— (FFE H ) —3— H ik S e —5— i) —2— F Jt b g -3
3 A A - 1R IR =7 A L IR

A, o
oo 5T
[0571] I N
o
‘N__

[0572]  rhlal{A2A: (B) -2- (5-{R—6-H1 3k B BRI AE) -3 (AL TE AL TR T 2k

NH;
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[0574]  E0°C, [A]5- 1R -6 £ Ji IR EL S (7.97g,34mmo1) A1 (E) —3- (3£ & 3E) T R
T2 (6.40g,37 . 4mmol) FETHF (100mL) &7 ¥ H 2 s Itk s (13.75mL, 170mmol) o4
PRGNSR AR R, FFEEIR L1600, 28 5 0 BL TEt0Ac (100mL) F17K (100mL) 2
]« K5 7K 2 FHEt0AC (2x  100mL) ZEHL K56 A HLEEHUY) 05 (MgS04) FF 25 e 4i , 15 2K
HII R AL &4 (13.0g,104% 77 2) 93 (PR . LOMS , [M+H] =369 2.

[0575] [ 442B: 5 (5—JR—6-H FEAk g —2-3E) —3—Ff B S — 4R e A T L g

[0577]  ¥4rhija]4A&2A (12.55g,34 mmol) FINH:0H.HCI (3.54g,51.0mmol) ZEEtOH (136mL) 1
IR A WITE60 CHEFE20/NE] , AR JE A H & =i . LA B BIE R 5 R W07 il TEt0AC
(50mL) AN A 7K PENa2C03 (50mL) B f 7K 2 [8] o ¥ A HLZ FHZK (50mL) FER7K (50mL) Heik , T8
(MgSO04) F B 25 R4 Kk F= Wt 47 (i 73 25 (750g S0z SRS Z0% 220 % Et0Ac/DCMJT)
10405 15 BbR LS4 (6.73g, 19mmol , 56 % P~ %) A A [# 44 . 'H NMR (400MHz , CDC15)
87.97(d,J=8.2Hz,1H) ,7.63 (d,J=8.3Hz,1H) ,2.77 (s,3H) ,2.51 (s,3H) ,1.57 (s,9H)) .
LCOMS, [M+H]"=352.9.

[0578]  r[AJ{AR2C : 5— (5—1—6—FF JEAH i —2— k) —3— FF 5 e —4 - FR

Br

7

~ N
[0579] 0

[0580] 7R =¥, K5 TFA (20mL) 32 ¥ 98 N 22 A (] 442 2B (3. 0g, 8 . 49mmo 1) FIDCM (40m1) ¥ H -
PR NIRA PIAE iR IR 2 /NN SR 5 AW G, 15 2 AR AL A (2.52¢,8.49mmol , 100 %
PEER) kA E AR 'H NMR (500MHz ,CDC13) 68.21 (d,J=8.3Hz,1H) ,7.92 (d,J=8.5Hz,1H) ,
2.80(s,3H) ,2.64 (s, 3H) .LCMS, [M+H] =297 .1,

[0581]  Hh[a]{A2D: (5— (5—{R-6-F LML NE -2-J) -3 FF L S MEme—4—J%) H i
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Br

7

[0582]

[0583]  [A]0°C f) A4 2C (2.52g,8.49mmo1) A THF (50mL) V&K B Vs bn M THE H )
BHs. THF (21.2mL,21 . 2mmol) « ¥s I8 UG » K5 S N AEGO CINFR2 /NS, SR J5 ¥ 21 28 % Ui - 1
VYR A ) FHHOAC (1mL) FMeOH (10mL) ¥ K o B VR A ITE iR 3000 B, 2R J5 B 25 ik 4 F%
P~ HEAT (3 2> B (80g SOz HELLBAEE0ZE50%Et0Ac/ O il 2043 4 , 7E50 % EtOAC {5
BE10408h) , 13 2IFR AL &4 (1.45g,5.12mmol ,60.3% = 2) Jy A 4 [& 44 . 'H NMR (500MHz ,
CDC13) 88.01 (d,J=8.3Hz,1H) ,7.71 (d,J=8.3Hz,1H) ,5.93 (t,J=6.8Hz,1H) ,4.62(d,J=
6.8Hz,2H) ,2.75(s,3H) ,2.36 (s,3H) -LCMS, [M+H] "=283.1,

[0584]  H[A]{A2E : 5— (56— H J& Mg —2-38) —3—H J—4- (VU & —2H-ME iR —2—-2) 45 2%)
L) Spemgm

[0585]

[0586] [ [E] 442D (1.45g,5.12 mmol) [KJDCM (30mL) = I8 VA VR H 8 N3 , 4— — & —2H- Mt IR
(1.17mL,12.8mmol) FIPPTS (64mg,0.26mmol) . ¥z IV 7E 25 i& Pt Bk 1 77 , 4R J5 FH M Fn K 4k
NaHCO37 K., FHEt0Ac (2x) ZEHL 4 & FF B9 A HLEHUY) FHH0 R0 3 /K P % T4 (MgS04) , H B
R R AT R B (120g Si02; LR 0-30 % Bt0Ac/ e il 35 41) , 15
BRI &Y (1.4, 74% 77 3F) A G IE 4 'H NMR (500MHz ,CDC13) 87.90 (d, J=8.3Hz,
1H) ,7.59(d,J=8.3Hz,1H) ,5.09-4.94 (m,2H) ,4.75 (t,J=3.6Hz,1H) ,3.91 (ddd,J=11.6,
8.6,3.1Hz,1H) ,3.58-3.46 (m,1H) ,2.70 (s,3H) ,2.41 (s,3H) ,1.85-1.48 (m,8H) .LCMS, [M+
H]"=367.2.

[0587]  FH[H]4AR2F : 2 FF -6 (3-F 24— (DU —2H-ME MR -2-2) 5 2%) HH 2) S idme—5-
5) mme-3-1E

[0588]

[0589]  [a]KOH (0.642g,11.4mmol) FJH20 (10mL) A& 5 s i (8] 44 2E (1.40g,3.81mmol) Al
1,4-"WEkE (10mL) o FANSEETR LS, SR G I — 40T 3£ (27,47 ,6° - = A 3E-[1,1" Bk
RH-2-F) Bkt (0.259¢,0.61mmol) F1Pdadbas (0.140g,0. 152mmol) « ¥ 2 W TR 24 FANo it
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RIFAESS CHEFEIL R, SR 5 ¥ N & %R, FHIN/K PEHCL1FR 1L , 7 FEt0AC (2x) ZEHL . & 1)
A WA FH20 R0 3 7K B, 108 (Mg S04) FF 3L 28 WG o 4 R R Witk AT 438 73 55 (80g Si0s;
HELRRE0-50%Et0Ac/ CLE I 2043 %1, SR JE 7E50 % EtOAc/ e s B 1570 81) , 159 B bR AL
A9 (160mg,2.50mmo1 ,65.5% F= %) Rk FH 4. 'H NMR (500MHz,CDC13) 87.56 (d, ] =
8.4Hz,1H) ,7.09(d,J=8.4Hz,1H) ,6.54 (s,1H) ,5.07 (d,J=11.8Hz,1H) ,4.99(d,J=
11.8Hz,1H) ,4.78(dd,J=4.3,3.0Hz,1H) ,3.95(ddd,J=11.6,8.3,3.1Hz,1H) ,3.56 (dt, ]
=10.6,4.9Hz,1H) ,2.51 (s,3H) ,2.40 (s, 3H) ,1.87-1.48 (m,6H) .LCMS [M+H] *=305.3.
[0590]  wh[AI442G: (1S,3S) -3 ((2-H H—6- (3-H JE—-4- (((PUE-2H-ME Mg —-2-3%) A 2L) H
) FEREmMe-5-J) ke -3-JE) L) M k- 1R IR = A L IR

J O“’EOY

|
[0591] SN

o OO
N= 0

[0592] ¥ (B) -—%UJ&E—-1,2- W (WRIE-1-FEH FH) (1.26g,5.0mmol) A1BusP (1.25mL,
5.0mmol) HJ1,4- FE%E (20mL) ¥ K 78 = 3 #1307 B o K A nvh (8] 44 2F (760mg
2.50mmol) A1 (1S,3R) —3-F2 I L bi—1-RIR T N 2L NE (837mg,4.49mmol) . fElatmffN2 T,
W BV AW INIREE 85 CY/NIT , SR G VA EN 2 3R, - FIDCM (10mL) Bk o K- 1R &5 40 3L I8 05
TEVR B2 Wi o Bk IR W HEAT (3 ) B8 (80g Si02; LA F0-50 % Et0Ac/ Tkt i 25
3T, FE50 % 5 B 2000 Bh) L A5 BIRR AL &4 (618mg, 1.308mmol ,52.4 % = Z) ik B (A PR
Y. LOMS [M+H] " =473.2.

[0593]  rh[E]4A2H: (1S, 3S) —3~ ((6— (4~ (FRIHEH IE) —3 - Sk S Mgk —5 - J%) —2— F Bk~ e —
3-3E) AL M- 1R R S T 2L B

[0595]  [a] i [E]4A&2G (618mg,1.31mmol) FIMeOH (12mL) VA ¥R 5 ¥s IIPPTS (49mg, 0. 20mmol) .
B BEAE6O CINFAGE R, AR JE A T 2 = i, A AT /K PENaHCOsH T, FF BB IR 48 B IR &
FHH20% 8¢ , 3 FEt0AC (2x) ZEHL 46 FH 1A HLASHUY) FH20 88 5% , T8 (MgS04) , FH H W
9 o TR AR IIHAT (018 43 B (40g Si02; BELLEHHEE0-100 % Et0Ac/ bt JIlst 1543 8, FF 47 B 10
I3 A3 B bR AL AP (460mg , 91 % 77 3) S E[E 448 LCMS , [M+H]"=389.2.

[0596]  Hh[E[442T: (1S,3S) —3- ((6— (4— (I HI£E) -3 B M -5 J5) —2- F L ng -3
) H L) ROk 1- R IR 7 N2 R
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0O I
‘N_
[0598]  FF0°C,¥PBrs (0.21mL,2.25mmol) ¥ N Z H1[E]442H (350mg , 0. 90mmo1) HJDME (8mL)
R B N AE B IR, SR G H120°C , IF M AT/K ENaHCOs 7 1 o BH VR &4 73 i
FDCM (10mL) #1H20 (5mL) 2 7] , H. 7K JZ FHDCM (3x 5mL) KL o & I 1A HL A B T 1
(MgSO04) , FF A5 WRAR NG HL = Wi AT a3 73 3 (40g Si02; LB Z0% £220% :EtOAc/ )t
P 2053 %4 , 15 2R 4L A4 (355mg , 0. 79mmo , 87 % 7= &) S 1 €8 [l 44 . LCMS [M+H] "=
451.0,
[0599]  HhE]{A2]: (1S,3S) -3 ((6- (4- (BRI F IL) -3 F 2L @ me—5-3L) -2 F JL—nif
ME-3-3%) A3 R b 1R IR T N 2L B

Br

[0601]  [a] i [E]4A2T (350mg,0.78mmol) HIDMF (6mL) ¥4 W& 57 ¥ iiNaNs (50mg , 0. 78mmol) .4
AESO CHEHE /NS, SR G A H B =R H IR INEtOAC FTH20 (% 10mL) oW T IR S W1E =
RS9 B, ARG A HLZ T4 (NazS04) I B 2546 , 15 BAR AL A4 (320mg, 0. 78mmol
100% 7= 3) Ny A & 44 . LCMS, [M+H] " =414. 1.

[0602]  Hafi]fA2

[0603] [ H[E] {42 (320mg,0.775mmol) ¥ THF (5mL) AIH20 (1.67mL) ¥ ¥ 1 ¥ finPhsP
(203mg,0.775mmol) FF¥f Je W AE AW HEIE R, AR S5 U INEtOACFIER 7K (- 10mL) KR &
EERBERES o, ARG EENE, T8 NaxS04) , H E WY 45 R W AT (1 4 58
(12g Si02;0% F10%MeOH/CH2C12,2043 8 ; it = 30mL /min) , 453 2 ¥5 @4k 54 (290mg,
0.748mmol,97 % ;= 2) Rk kPR . LOMS [IM+H] *=388. 2. 'H NMR (500MHz ,CDC13) 87 .74
(d,J=8.5Hz,1H) ,7.26 (d,]=8.8Hz,1H) ,5.10-5.00 (m, 1H) ,4.78-4.70 (m, 1H) ,3.93 (s,
2H) ,2.83-2.73 (m, 1H) ,2.56 (s,3H) ,2.37 (s, 3H) ,2.14-1.58 (m,8H) ,1.27 (dd,J=6.3,
2.2Hz,6H) »

[0604]  AH[E]4A3: (1S,3S) —3— (4- (4- R R FH L) -3 HH 2k S g 56 DR L) 3A- -
1R TR 5 N L IR
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O’O g OY

[0605]
Q" " oH
-
[0606]  HR[E]A3A: (5~ (4—PRIRIE) —3—F FL Sl —4—FL) FH
Br
[0607]
Q" N o

[0608]  7E0°C, [A]5— (4P A L) —3—F Ik FIEME 4R R (AR FEUS2011/82164A1 FTiA K FE P
H,2.0g,7.09mmol) I THF (50mL) ¥ ¥ H 43 #Ik¥5 INBH3  THF (28.4mLI IM THFVE W,
28.4mmol) , HH I IR A E IR, HAE BRI R R BTR G P)/0N C b FH098 K, F
IN/KEHCT (50mL) B4k , 7E 2 iR HHE 1/NSF L SR J5 FHEt0Ac (2x) ZEHL & JF A LA B
HoO IR K BE , T4k MgS04) , I I WA K FR R HEAT Eai 53 B8 (S102; ELLEHE35-T5%
R IELOAC) , 3 3IFR Sk &4 (1.65g,87 % = #) Jy A 4 [E 44 . LOMS [M+H] =268, 'H NMR
(CDC13,400MHz) 87.73-7.64 (m,4H) ,4.66 (d,J=5.1Hz,2H) ,2.42 (s,3H) .

[0609]  F{A]{AR3B: 5 (4- PR A L) —3-F 34~ (((PUE-2H-ME Mg -2-38) 48 J8) HHOE) Semems

Br

[0610]

[0611] i) Hh[A] 4 3A (626mg, 2. 33mmol) ) CH2C12 (10mL) ¥ WK FH 8 N3, 4— — & —2H- ML IR
(0.64mL,7.0mmol) FPPTS (29mg,0.12mmol) . 7E = iR 1 5 » W4 IR &4 R A A K 1t
NaHCO3¥ K, 3 FHEt0Ac (2x) ZHL . 45 FF A HLAS BUY) FHH20 80 3 7K B %, T8 (MgS04) , I
FL WA R FR AR IEAT (i 73 B (S102; FELEHS E35-100% Et0Ac/ ki) , 43 245 &AL &4
(811mg,99% ;=) Al 44 . LCMS [M+H] =358, 'H NMR (500MHz,CDC13) 87.82-7.55 (m,
41) ,4.69 (m, 1H) ,4.65 (m, 1H) ,4.46 (m, 1H) ,3.87 (m, 1H) ,3.54 (m, 1H) ,2.37 (s,3H) ,1.86~
1.55 (m,6H) .

[0612]  Fr[A]AR3C: 4— (3-F Fh—4— ( (P —2H-ME PR —2—Jk) 4R Jk) PP k) Senms—5-3iL) iy
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OH

N

N= 0

[0613]

[0614]  [H]KOH (2.70g,48.1mmol) f{JH20 (50mL) ¥4 V& HH 4K YK 78 vk [A] 44 3B (5. 65¢ ,
16.0mmo1) A1, 4-—R&JE (50mL) , FF FAN2WE I I <o ¥ it —BuXphos (0. 545g,1.28mmo1) £l
Pdz (dba) 3 (0.294g,0.321mmo1) , 3 N B IF A5 SR G TE90 CHEFE L o 44 R BLIR A1)
AEIE I, FINAKMEHCL AL, I FHEt0AC (2x) ZEHL K& 3 1B HLAE B FHH20 40 5 7K ¥k
%, T MgS04) , I B IRYE B R Rt AT 1 73 35 (S102;5 SRR 25-T5 % Et0Ac/
Bi) 13 BhR AL G4 (3.63g,78% P2 3R) A A a4 . LCMS [M+H] =290, 'H NMR (500MHz,
CDC13) 87.72(d,J=8.8Hz,2H) ,6.94 (d,J=8.8Hz,2H) ,4.70 (m, 1H) ,4.66 (d,J=12.4Hz,
1H) ,4.48(d,J=12.4Hz,1H) ,3.89 (m, 1H) ,3.53 (m,1H) ,2.36 (s, 3H) ,1.88-1.70 (m,2H) ,
1.65-1.57 (m,4H) .

[0615] [ 443D: (1S,3S) —3— (4- (3-F Jk—4- (((PUE-2H-ML IR -2~ Jk) 48 3k) H 3E) S
Me—5-Jk) KAL) IR O b1 -FRIR 5 TR S i

OIO'»;'_J(O\I/

[0616]

N
Oh— 0\,
[0617]  7E155% 4Py , [ H (] 4423C (500mg, 1. 73mmo1) « (1S, 3R) 3~ 5EIK O bt F R 5 7 3k
fig (547mg,2.94mmol) \EtsN (0.41mL,2.94mmol) F1PhsP (770mg,2.94mmo1) HJTHF (10mL) = Ii&
HBHH 3 LS JODEAD (1. 34mL, 2. 94mmo 1) o Kt S BT & WAE S dm BEAF 2K , 2R A AR 4e ,
Ho0% B , FH INZKPHEHC LR AL , H FHEtOAC (2%) ZEHL K6 FF 008 HLEE B FHH0 0 R /K B, T
f: (MgS04) , H L2 MR AR K TR AR AT Ca 1 73 B9 (S102; ELEMAFE15-T0% EtOAc/ L be) , 133
FrAk &4 (458mg , 58 % 7= Z) Ay 1 {4 & 44 . LCMS [M+H] =458, 'H NMR (500MHz ,CDC13) 87.75
(d,7=8.8Hz,2H) ,7.03(d,J=8.8Hz,2H) ,5.02 (m, 1H) ,4.70 (m, 1H) ,4.66 (d,J=12.4Hz,
1H) ,4.48 (d,J=12.4Hz,1H) ,3.88 (m, 1H) ,3.54 (m, 1H) ,2.80 (m, 1H) ,2.35 (s, 3H) ,2.08-
1.97 (m,2H) ,1.93-1.80 (m,3H) ,1.78-1.52 (m, 10H) ,1.24 (m,6H) «

[0618]  Hafu]fA3

[0619]  [m) Hh [A] 443D (458mg, 1.00mmol) [FJMeOH (10mL) % I ¥ ¥ H ¥ INPPTS (25mg ,
0.10mmol) o ¥ S SN AE S IR FEL 1, SR S5 7E50 C N2 /NI, JE V4 21 2 =i IR &4 i
AR PENaHCOs Btk 22 pHEA 7 , H B 25 IR 4 o K5 VA ) FHH20F4 8% , 7 FHEt0AC (2x) ZEHL . #& IF:
(16 HLAE B FHH2038 %, )8 (MgS04) , FEE 2K i K Bk R AT €1 43 85 (Si02; IE S HE
FE15-7T0%Et0Ac/Cokt) , 15 AR 8L &4 (263mg, 70 % 77 3) N A A [fH 14 . LCMS [M+H] F =
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374.'H NMR (500MHz,CDC13) 87.71 (d,J=8.8Hz,2H) ,7.09 (d,J=8.8Hz,2H) ,5.42 (s,2H) ,
5.05(m,1H) ,4.74 (m,1H) ,2.83 (m,1H) ,2.45(s,3H) ,2.04 (m,2H) ,1.92 (m,2H) ,1.82-1.58
(m,5H) ,1.27(dd,J=6.3,1.4Hz,6H) .

[0620]  Hrfajfk4: (1S,3S) -3- ((6- (4- R IL L) —3—H 2 S -5 J8) —2—HH ki g -3
i) HIL) O RIR £

o) : “'CO,Et

[0621]

[0622]  Hrja]{A4A : 5 (5—JR-6-H JEMEAE -2 %) —3—FH Ik Mk -4 3R R T 22 1S
Br

[0623]

[0624]  FENoH, [7]0°C H)5—JR—-6-F 3£ Jr MR (3.0g,13.9mmo1) f¥JCH2C12 (25mL) FADMF
(ImL) ¥V HH 7 NSOCL2 (3. 0mL , 41 . Tmmo1) FF44 [ NLVE & Wil #4282 % il , FFAES5 CHiFE 15/
B (LB LC-MS 2 7R Je e ai A4 ) 5% B ) W I BRIV H AR SR R BUAS IR Y R R R A
FEYE T THE (10mL) , FHAE B R Z B N3 - (F R &2 T -2- &M T 2l (4.67¢g,
27 .3mmol) FIHLIE (2.2mL,27. Bmmol) H THF (10mL) 3R o« B [z MR S WAE S I8 B 24 /Nif
(LI LC-MS /R TG Ga A R IR ) 5 SR 5 S W4 o ik R R 909 T-E tOH (40mL) F7K
(2mL) , FE¥S IMNH20H. H20 (1.98g,41. Tmmol) o ¥ S MRS YIFE60 CHiHE 15/, SRR A1 2
i I F WA A K (50mL) TR S FHEt0AC (2x 50mL) ZXHL K& 1A HLAC L)

FAEE/K (50mL) P, T4 (NazS04) I BLAS WA A P HEAT (038 43 B (24g Redisep” Si02

B, 10% T IEC ke BIELOAC) , 13 BIFR AL 54 (2.55g,52% , 345) NP i 4 . LOMS R B
Al =1.42min;m/z=355.0[M+H] " (J73%EM) . 'H NMR (300MHz,CDC13) 68.16 (d,J=8.10Hz,
1H) ,7.67(d,J=8.10Hz,1H) ,2.73 (s,3H) ,2.48 (s,3H) ,1.49 (s,9H) .

[0625]  H[a]{A4B: 5 (5—JR—6—H JL g -2-Fk) —3- FF L R I -4 ¥R R

[0626]
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[0627]  [a)rh[E] 44 4A (2.50g,7.08mmol) ftJCH2C12 (4mL) YAV HH ¥R INTFA (3.82mL,49. 5mmol) ,
FHols I BR G UIAE BT FE L5/ S8 5 S W4, 15 2hn Bk &4 (1.75g,83%) Nt
[ 44 . LOMS TR BE I 8] = 0. 67minsm/z=297. 3 [M+H]* (J53£1) . 'H NMR (400MHz ,CDC13) 68.21
(d,J=8.80Hz,1H) ,7.92(d,J=8.80Hz,1H) ,2.79 (s, 3H) ,2.63 (s,3H) .
[0628]  Hh[AI{AAC: (5— (5—{R-6-F LML NE -2-2&) -3 FF L S g —4—J%) H i

Br

=

[0629]

QN on

N

[0630]  [A10°C [+ 8] 44 4B (1.50g,5.05mmo 1) I THF (80mL) 2 Wi T % & H 1R 2. 3L fig
(1.64g,15.2mmol) FIEtsN (1.41mL,10. 1mmol) , FEH¥4 e WG A E =8, F7E SR B HE 167
B B S N TR S YIE T Celite®™ 1 UE , JBH I8 B 25 KR 4 o B FR AWV TELOH (15mL) , ¥ 21 &
0°CH-¥ MNaBH4 (0.573g,15.2mmol) B e NWIR &R M E IR, FHEZIRBFEL/NE, SR )5
FHOCHI 1. 5NZKPEHCT (50mL) %K , 7 FICH2C12 (2x 50mL) ZEHL W& 3114 HLAE B4 FH 2h K
(50mL) Pide, -1 (NazS0s) F 222 WA  FHHL P M7 (it 20 B (12¢ Redisep”® S04, H
20% T IEC K HFIELOACHE i) , 15 3 hr 8L &0 (1.22¢g,85%) A tafdl 44 . LCMS £ B i [1a]
=1.25min;m/z=283.2[M+H]" (J5¥EH) .'H NMR (300MHz ,CDC13) Sppm 8.00 (d,]=8.40Hz,
1H) ,7.70 (d,]=8.40Hz,1H) ,4.62 (s,2H) ,2.75(s,3H) ,2.36 (s, 3H) »
[0631]  Hh[E]4A&4D: 5- (5—{R—6-F FL L ng —2-3%) —3-H it —4- (DY & -2H-Mk I —2—-F%) 4 7E)
B 3E) SR

[0632]

[0633]  [a] i [E]4A&4C (1.20g,4.24mmol) ) k% (15mL) YR s N3, 4— — & —2H-tL i
(0.463g,5.5mmol) FIPPTS (0.533g,2.12mmol) ¥ [ N VR A WITE iR Pk 15786, 8R J5 B 7K
(20mL) %, FF FHEtO0Ac (2x 30mL) ZEHX . 4 & FF A HLAS B H R 7K (30mL) BE%: , 15
(Na2S04) I BL23 HR 45 A HLP= W HEAT €0 1% 43 85 (24¢ Redisep”™ Si0255 4, FI20% O i
EtOAcUEfit) » 15 2br itk 54 (1.30g,84%) S JC tu i - LOMS PR B I [A] =3 . 32min;m/z =
367.2[M+H] " (J7:E) .'H NMR (400MHz,CDC13) Sppm 7.91 (d,J=8.40Hz,1H) ,7.59 (d,J=
8.40Hz,1H) ,5.02 (ABq,J=11.60Hz,2H) ,4.75 (t,J=3.60Hz, 1H) ,4.00-4.10 (m, 1H) ,3.80-
3.95 (m,1H) ,2.70 (s,3H) ,2.41 (s,3H) ,1.40-1.90 (m,6H) -

[0634] i [A]{AR4E : 3-F 3—5— (6-FF 3E—5- (4,4,5,5-PU I 3E—1, 3, 2— S A 2 3R TR i —2—
5o) g -2-3) —4- (((PU A -2H-F M —2-3%) 483%) H L) S g
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[0636] i) Jiit A< A 1] 484D (1.30g, 3. 54mmo1) A (BB EE4) — Ml (1.80g,7.08mmol) A1
KOAc (0.695g,7.08mmo1) 7E —M&LE (40mL) H FIVRA VIR ANL, 17— X0 (R - ) — ek
HE(TT) & A-CHCLain &4 (0.578g,0.708mmo]) o4 Sz MR A PIAEI0 C N /INEf L 4R i
AHEF, s 2t i . HAAIEL0AC (50mL) PhistE B 1 /A , 354 & T e
TS WA, 15 25 8L 54 (1.25g,85%) N EIHRY A% =Y T T — IR M A 75
HE— B PRl LC-MSAR B I TR =3.93min;m/z=415. 2 [M+H]™ (J7¥%E) .

[0637]  FH[H]4AR4F : 2 FF -6 (3-F 24— (DU —2H-ME MR —2-2) 5 2%) HH 2) S —5-
52) np i -3

[0638]

[06391  [a) #H il f) F [A] 44 4E (1.25g,3.02mmo1) A THF (15mL) A17K (2mL) ¥& ¥ ¥ I
NABO3.H20 (1.21g,12. 1mmol) , 3K s VR & H7ED5 CHEFEI0 /-8, S8 J5 ¥a 21 8 IR RV
TBE Y FHELOAC (80mL) #ikE, 7K (2x 50mL) BE¥s, T4 (NaaS04) FF FH 25 ¥R Kk = Mtk AT
03873 B (24g Redisep” 1028, F125% T b B L0ACYE L) » 15 2UFR BAL &9 (0.78g,
85%) NG HPIR Y . LOMSAR- BE I (Bl =1 . 14min;m/z=2303.4[M-H] (J53£T) .'H NMR (300MHz,
DMSO-dg) 810.44 (s, 1H) ,7.59 (d,J=8.40Hz,1H) ,7.25(d,J=8.40Hz, 1H) ,5.03 (ABq, J=
12.40Hz,2H) ,4.70 (br.s.,1H) ,3.75-3.90 (m, 1H) ,3.40-3.50 (m, 1H) ,2.39 (s,3H) ,2.29 (s,
3H) ,1.35-1.80 (m,6H) .

[0640]  Hh[AI4A4G: (1S,3S) -3 ((2-H H—6- (3-H1 JE-4- (DU -2H-ME Mg -2-3%) A ) H
) FEREmMe-5-J) ke -3-E) I MO R IR L SR

[0641]
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[0642]  [m i [a]{A&AF (0.78g,2.56mmol) f)HI 2K (8mL) V& H s IAB 2 — 3R 1R —— U T : iR
(1.48g,6.41mmol) FMPhsP (1.68g,6.41mmol) ¥V & WI1E Z iR B HE5 538, AR5 I (1S,
3R) -3-F IO e R IR £ 15 (0.75g,4.36mmol) o5 S MR & WIAETS CHEFE20%0 B, SR 5
VA ) A IR B IR KL AT (3 4) B (24g Redisep” Si028 1, FI15% Tkt
EtOAcit) , 453 245 4L &4 (0.68g,58 %) G ELIHPIRY) . LAMSTR BRI [A] = 1. 72min;m/z=
459 .2 [M+H] " (J73£1) o'H NMR (400MHz ,CDC13) 87.67 (d, J=8.80Hz,1H) ,7.18(d,J=8.80Hz,
1H) ,4.99 (s, 2H) ,4.65-4.75 (m,2H) ,4.11 (q,J=7.20Hz,2H) ,3.88-3.98 (m, 1H) ,3.45-3.58
(m,1H) ,2.75-2.85 (m, 1H) ,2.51 (s,3H) ,2.38 (s, 3H) ,2.00-2.15 (m, 1H) 1.80-2.00 (m, 3H) ,
1.40-1.75(m,10H) ,1.23 (t,J=7.20Hz,3H) »

[0643]  rh[A] A4

[0644] 6] F1[E] 4K 3G (680mg, 1.483mmol) f{JMeOH (5mL) ¥& ¥ F s IpTsOH. H20 (141mg,
0.741mmo1) , H¥s I MR A Y0 AE IR BEFE3 /N, 28 J5 B S Wk 4 K =t AT e o 8
(12g Redisep™ Si02& 4%, FH30% Tkt EIELOAC B ML) » 75 B FR AL &4 (340mg , 61 %) ATE
PR  LC-MS{R B I 1] = 1. 38min;m/z=375.5 [M+H] " (J7¥%1) . 'H NMR (400MHz ,CDC13) &
ppm 7.78(d,J=8.40Hz,1H) ,7.29(d,J=8.40Hz,1H) ,6.57 (t,J=6.80Hz,1H) ,4.74
(br.s.,1H) ,4.60(d,J=6.40Hz,2H) ,4.15(q,J=7.2Hz,2H) ,2.75-2.85 (m, 1H) ,2.54 (s,
3H) ,2.32(s,3H) ,1.85-2.10 (m,4H) ,1.60-1.75 (m,4H) ,1.27 (t,J=7.2Hz,3H) .

[0645]  FRTEMAS : () —M-1-4-3-FR HL IR O e SR R S TR ik i

0
F
[0646] HO\O)LOJ\

[0647]  Fh[AI{ARBA: (&) —1-8IF O -3-IARIE £ HE s

F
[0648] O/u‘o/\

[0649]  fEZEHFE N, H420% T -1, 3- &7 FF 2K (13.8mL,41 . lmmol) F12— 56 N J& 1 < F: g
(3.07mL,27.4mmol) FH IR EWILE120 CININT R B S NvA 1 8 =R IF A WY B
HEAT O3 B (80g SiOs; ELEMEIE0% Z10% T e IEt0AC IR 204341 , 43 345 Sk &
) (3.80g,22. 1mmol ,80% ;= 3) V& IE MPIR4 . 'H NMR (500MHz ,CDC13) & 5.79 (ddd,J=9.9,
4.7,2.2Hz,1H) ,5.64-5.58 (m, 1H) ,4.26 (¢, J=7.2Hz,2H) ,2.73-2.57 (m, 1H) ,2.45-2.23
(m,2H) ,2.20-1.91 (m,3H) ,1.32(t,J=7.2Hz,3H) ; '°F NMR (471MHz,CDC13) 6-162.69 (s,
1F) .

[0650]  HR[AI{ASGB: () —1-9IF O -3- IR IR

O

F
[0651] O)LOH

[0652]  ¥4rh[AI4A5A (3.80g,22. lmmol) /K4 L10H (55. 2mLIKI2 . OMIA Wi » 110mmo1) ZETHE
(50mL) HHIVRE & WAE B IR FE 18 /NI o B e N HIRHCT (9. 19mL, 110mmo1) Btk £ pH=2, R
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i FHEtOAc (3x 25mL) ZEHL o K5 & FF 1 A HLAS B 7K BE ik FF B S Wi, 13 2R AL & 4
(3.0g,20.8mmol,94 % /=) Jik ¥ L HPIRY) . 'H NMR (500MHz ,CDC13) 85.81 (ddd,J=9.8,
4.6,2.1Hz,1H) ,5.66-5.58 (m,1H) ,2.76-2.59 (m, 1H) ,2.49-2.37 (m,1H) ,2.35-2.23 (m,
1H) ,2.22-1.92 (m,3H) ;'F NMR (471MHz,CDC13) 6-163.02 (s, 1F) «
[0653]  Hf[Al{AR5C: (+) —1-F—4- -6 22X [3.2. 1] ¥ 7

O

@]
[0654] =
™
[0655]  [r] H1[E]{45B (3. 0g,20.8mmol) 7E7K (20mL) [V &4 H 43 #E¥S IMNaHCOs (5. 25¢ ,
62.4mmol) , HFHR AN HE B 2 AR NN RN T2/K R GBI 12 (5.81g,22. Ommol) FI
KT (20.7g,125mmol) ¥ T-20mLyK il 4%) , F- 44 I B AE S Hh  7E 2 i B HE i 1 - Bl JE o K
(100mL) , FKs VA4 FIDCM (3x 25mL) ZEHX, F110% 7K 4 Na2S203 (20mL x 2) FH/K Bk, T8
(MgS04) I 3025 IR Af o 4 5% AMH IR P HE 47 €335 43 B8 (80g S0z IESERAE0 % 2250 % Tl b
I ELOAC IR 2073 B) , 75 8 b5 itk &4 (3.53g,13. Immo1,62.8% = %) A i 4 . 'H
NMR (500MHz ,CDC13) 84.89 (dt,J=6.5,3.5Hz,1H) ,4.44 (g, J=4.6Hz,1H) ,3.08 (dd,J=
11.6,1.9Hz,1H) ,2.75(tddd,J=11.3,6.5,3.3,1.1Hz,1H) ,2.50-2.38 (m, 1H) ,2.34-2.17
(m,2H) ,2.11-1.99 (m, 1H) ;'*C NMR (126MHz,CDC13) 8 172.2,172.0,93.6,91.9,78.4,78.3,
39.2,39.0,29.7,29.6,28.4,28.2,20.2;'9F NMR (471MHz,CDC13) 6-167.97 (s, 1F) .
[0656]  Hr[a]{ABD: (£) -1-F-6-4A 2« WIA[3.2. 1] E-7-FH

O
0]

[0657] e

[0658]  {E10Zr8h N, ££60°C Ja] o [A] 445C (350mg, 1. 30mmol) ATAIBN (21mg, 0. 130mmol) f]ZE
(5mL) W o JEAS I = (= B B F Rk e 225) Ak (0.60mL, 1. 94mmol) o 5 [ N £E 70 °C it F:2
INEF S A HI B R SRS B SRR R AR T ECO0AC , FILFIZK PENHACT B , 0% (MgS04)
TR AR KA BRI AT B3 73 5 (128 S102; I ELERARE0% 230% e HIELOAC )
1040 15 BbR LS4 (124mg, 0. 860mmol ,66.4% 77 2) Jy [ (A [f {4 . 'F NMR (471MHz,
CDC13) 6-167.01 (s, 1F) ;'H NMR (500MHz,CDC13) 84.98-4.81 (m,1H) ,2.75 (dtdd,J=15.9,
6.8,3.3,1.7Hz,1H) ,2.24-1.89 (m,5H) ,1.82-1.65 (m,1H) ,1.60-1.46 (m, 1H) ; '3C NMR
(126MHz ,CDC13) 6173.2,173.0,93.9,92.3,75.6,75.5,42.0,41.9,31.3,31.1,26.7,17.7,
17.6.

[0659]  rh[A] 445

[0660]  ZE0°C, ¥ £ k5T (0.061mL,0.860mmol) 434tk ¥s 4 iPrOH (3mL) 1, 4R Ji5 75 = iR 4k
FE3053 0 A A (] 445D (124mg , 0. 860mmo 1) FK e B 7E 5 il F 1k 147, 98 J5 L 25 e 4 o s
B AR FH BRI AT Bl 43 25 (dg Si02; EELBAE0% 2250 % Tt FIEt0AC Il 104381
3 EbR ik A4 (140mg , 0. 685mmol ,80 % 7= ) N IR . 'H NMR (500MHz , CDC13) 85.08
(spt,J=6.3Hz,1H) ,3.91 (tt,]=10.9,4.4Hz,1H) ,2.68 (br.s.,1H) ,2.28 (dddt,J=13.5,
9.0,4.6,2.1Hz,1H) ,2.06-1.98 (m, 1H) ,1.96-1.87 (m, 1H) ,1.82-1.62 (m,4H) ,1.37-1.22
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(m,7H) ;"°F NMR (471MHz,CDC13) 8-162.93 (s, 1F) ;'3C NMR (126MHz,CDC13) 8170.9,170.7,
95.7,94.2,69.3,66.1,40.7,40.5,33.9,31.6,31.4,21.5,19.1.

[0661]  SZjiffil1: (1S,3S) —3— ((6— (3—F He—4— (((U-ZEILmEng—2-3L) G IL) 1 Ik) e —
5-3) MbmeE-3-45) A L) o ki-1-R %

[0662]

[0663]  1A:4- (R FE) —5- G—IRME g —2-3&) —3—FF FL S
Br
”
[0664] NN
OF\IL\ Br
[0665]  7E0°C,¥4PBr3(0.21mL,2.23mmol) ¥8NZ H[A]fA&1A (200mg, 0. 743mmo1) [¥JDME
(10mL) ¥ H o K S NV A il 74 22 =5, FFRAE IR FE2 /NN, SR J5 8 F1220°C , IF M AN
JKPENaHCO;F AT ZE pH 7. 1B &4 4> B T-DCM (10mL) ATH20 (10mL) 22 a] , H.7K 2 FIDCM (3x
10mL) ZEHL B & I A HLAS B T4 (MgS04) I BEL A5 WRGE KL vk R W4T (038 70 55 (24¢
Si0g, ELBAE0E50 % Et0AC: bt il 1573 8h) , 153 BbR i1k &4 (240mg , 0. 723mmo1 , 97 %
PR A G AR 'H NMR (500MHz ,CDC13) 88.82 (dd,J=2.5,0.7Hz,1H) ,7.99 (dd,J=8.5,
2.3Hz,1H) ,7.83(dd,J=8.4,0.8Hz,1H) ,4.97 (s,2H) ,2.44 (s, 3H) . [M+H] "=330.9.
[0666]  1B:N- ((5- (5—JRMEME—2-FE) —3—FF B S e —4— k) B L) —4— R g -2 fi
Br

—

N
WA
H N

[0668]  #E-78°C, [A]4— K FHEmEnE-2-f% (116mg,0.678mmol) ¥ THE (2mL) 3% H1 7% fin—-BuL1
(0.42mLI 1. M KE¥s ¥, 0. 68mmo) o 44 I NVR A S I/ 2 il , FFAE E iR 0 8.
PR N 1A (150mg, 0. 452mmo1) [FJTHF (ImL) ¥R , FKH IR & WTE IR BEFEA8/INT o B I MR
A4 FH20 (2mL) F0RE , H FHEt0AC (3x 5mL) ZEHL 4 & H A HLEE R T 15 (MgS04) H H 2SIk
T P TR AR YDAT (1 4 85 (128 S102, HELEHLZ0E50 % Et0Ac: TLE it 1243 81) , 15 2bx
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LA (172mg ,0.407mmo 1,90 % 772 38) A& Ay BUEA A [E 74 . 'H NMR (500MHz ,CDC13) 88. 86
(d,J=2.4Hz,1H) ,8.35(dd,J=11.3,3.8Hz,1H) ,7.99 (ddd,J=14.5,8.0,4.9Hz,3H) ,7.83
(dd,J=20.3,8.5Hz,1H) ,7.48 (dd,J=5.0,2.0Hz,3H) ,6.98 (d,J=5.2Hz, 1H) ,6.44 (t,]=
6.8Hz,1H) ,4.85 (d,J=6.6Hz,2H) ,2.55 (s,3H) . [M+H] =422,

[0669]  1C:6- (3-H FE-4- (((4-—ZRIEmEng-2-J5) G L) H2E) SRmEmk—5-38) It g -3

OH
“
N
[0670] NZ
0 N N/k\N I
N= H

[0671]  ¥4Pdzdbas (20mg,0.022mmol) - -~ T % (27,47 ,6 - =S NHE-[1,1 -B-2K L] -
2—-3%) B (37mg,0.088mmo1) JKOH (124mg,2.20mmo1) A11B (155mg,0.367mmol) £F1,4- Mk
(2mL) F1H20 (2mL) 7R & Y4075 IF FHAr =] 78 (7 342 338) < KR & E8S CHii ik 14/
i, ARG IR =R, 3 INKPEHCI B AL 2 pH 4. ¥ INELOH (2mL) , 34478 &4 FEtOAC (8x
5mL) ZEHL A A ML I T MgS04) FF B 2 IR GR o 4 7R AR T BR €8 AR HEAT 1 7 25
(12g SiO2, HELLFHEOR100% Et0Ac: S e IS 134> 8h) , 13 2 45 itk & 9 (49mg,
0.136mmol,37.1% /" %) N4 A . 'H NMR (500MHz , DMSO—-de) 68.35(d, J=2.9Hz,2H) ,
7.99(s,2H) ,7.79(d,J=8.6Hz,1H) ,7.49 (t,J=7.2Hz,1H) ,7.43 (s,2H) ,7.37 (dd,]=8.6,
2.9Hz,1H) ,7.18(d,J=5.2Hz,1H) ,4.82 (s,2H) ,2.33 (s, 3H) . [M+H] "=360.3.

[0672]  1D: (1S,3S) -3~ ((6— (3-F JE—4- (((4-FRFEmEngE -2-3%) &) &) FrEme-5-48)
ML e -3-J%) 4 2E) PR e - 1R IR 7 A A g

OQ";
|
N

N

o)
Y
[0673] X
N—-"
o Ay
N= H N

[0674]  ZE0°C,7E2r %P 1A 1C (17mg,0.047mmol) « (1S, 3R) —3- 2 JLIN O L BB R 5 TR FiL i
(16mg,0.085mmol) \EtsN (0.012mL,0.085mmo1) F1PhsP (23mg,0.085mmol) #ETHF (0.5mL) 5]
TEE Y B INDIAD (0.017mL,0.085mmol) o5 [z N AE = IR P £ 18 /NI, AR Ji5 45 I 4
KA R HEAT (73 B (4g Si002; 346 BE0-100% Et0Ac/ T 5% FIIT 204 &) , 15 B bR AL,
A4 (20mg,0.037mmol , 79 % ;= 3) iy [ i 4 . 'H NMR (500MHz ,CDC13) 88.48 (d,J=2.9Hz,
1H) ,8.32(d,J=5.1Hz,1H) ,8.01 (d,J=4.6Hz,2H) ,7.87 (dd,J=8.8,4.7Hz,1H) ,7.50-
7.41 (m,4H) ,7.40-7.34 (m,1H) ,6.96 (d,J=5.2Hz, 1H) ,4.82(d,J=6.3Hz,2H) ,4.79-4.72
(m,1H) ,2.83(dtd,J=9.3,6.8,4.2Hz,1H) ,2.47 (s,3H) ,2.38-1.36 (m,8H) ,1.23(d,J=

-

75



N 111479807 A W OB P 68/81 Tl

6.3Hz,6H) . [M+H]"=528.3.

[0675]  Sijiti {51

[0676] 41D (250mg,0.474mmol) FILiOH.H20 (398mg,9.48mmo1) ZEMeOH (2mL) . THF (5mL) A
H20 (5mL) HH VR G WLE iR B HE6 /NS, SR 5 S5 R4 4 5 R ) F INK PEHC LR Ak 22 pH=
213-4, 58 Ja FHEtOAc (5x5 mL) ZEHL o F-& FF A HLA U 15 (MgS04) I 5025 W4 o F-fH
3B I )45 THPLCHE 48 (YMC [ #HODS—A—-5u 30x  100mm’E AF ; I % =40mL/min, 20 & 100 % ¥
FIBHZ 304 8, A% FF40min, H A ¥ 75A=90:10:0. 1H20: CHsCN: TFA, Hi&E7IB=90:10:
0.1CH3CN:H20: TFA) , 15 245 B4k &4 (135mg, 0. 272mmol , 57 .5% ;2 2) Sy €4 [ 42 . LOMS [M+
H]"=486.2,'H NMR (500MHz,CDC13) 88.62(d,J=3.0Hz,1H) ,8.21 (s, 1H) ,8.04(d,J=
7.8Hz,2H) ,7.89(d,J=8.7Hz,1H) ,7.69-7.62 (m,1H) ,7.56 (t,J=7.8Hz,2H) ,7.38(dd,J=
8.7,2.8Hz,1H) ,7.18(d,J=6.4Hz,1H) ,5.08-4.93 (m,2H) ,4.81 (s, 1H) ,2.46 (s,3H) ,2.16-
1.65 (m,8H) chLPAl ICs0=14nM.

[0677]  SEJEf2: (1S,3S) -3- ((6- (4- (- NHE-1,3,5-=-2-48) &) L) -3-H
FE M -5 —2-FH BRI e -3-28) ) M bt 1R R

[0679]  2A: (1S,3S) —3-((6- (4- ((A-E-6-FHK-1,3,5-=M—2-3) HIL) L) -3-H
FE S5 FL) —2— B LA g -3-3E) L) PR O - 1R R e Th 2L TR

O’O"fl)rOY

[0681]  #4+Hh[E]442 (10mg,0.026mmol) 2,4~ — 5 -6-F P %E-1,3,5- =1 (Tmg,0.039mmo1)
AiPraNEt (0.018mL,0. 10mmol) I THF (0. 7mL) A AE R4 FE 1204 8, BLIFLCMS 3 T $8 7R
TE BT REAY &4 . LOMS [M+H] T =543 2,

[0682]  2B: (1S,3S) -3- ((6- (4- (((4-FNH-1,3,5- =M —2-4%) &) HRL) -3-H -7

WM —5—Jk) —2— F RL it g -3—3) S8038) IR f— 1 FR IR 7 T4 2k I
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[0684] [ 3k & 2A) S MR A A N10%Pd/C (28mg, 0. 026mmol) FITHF (3mL) o £E1°K
SR B S SRR R, S8 J5 U8 INDCM (TmL) o K V62 5 40 30 3o ek 1 ZE el 91 5 4 ] 4k FH
DCM (2mL) ek, FF A FE I8 B 23 IR 4F , 13 BIAR AL A4 - LCMS [M+H] "=509.. 08.

[0685]  Sizjsti {52

[0686]  [A]2B (13mg,0.026mmol) fITHF (0.8mL) /MeOH (0.4mL) /H20 (0. 4mL) ¥ 3% 3 ¥ b
LiOH.H20 (6mg,0.13mmol) o ¥R & MFE EIMPHE IS, SR 5 B2 Wi KR R4 TEt0Ac
(2mL) /H20 (1mL) , 3 A INZK PEHC TR #7598 18 715 22 pHZ05 R A 9 FHEt0Ac (3x 2mL) ZEHT s 4
BRI PEER Y T MgS04) , FF 3L 25 W4 o 4 7% AW T-DMF , FE 18 it i1l & B LC/MSHE 4 -
A XBridge C18,19x 200mm, 5—umfHL ; IR SHAHA: 5:95MeCN: 570 1% TFARIH20 5 S B AHB :
95:5MeCN: 770. 1% TFAMIH20 s B )5 : 16-56 % BT 2043, SR J5 £E 100 % BI52 55 443 % s Vi 3ok
20mL/min. &I & T HR =M g o, IFIE I B0 2R TR, 19 BAR B & UTFAZE
5.2mg,7.2umol,28% *Z,; LCMS 96 % (K4 JF) LCMS [M+H] *=467.2. .'H NMR (500MHz , DMSO-
de) 68.61-8.41 (m, 1H) ,8.35 (br s,1H) ,7.78-7.70 (m,1H) ,7.56 (br d,J=8.5Hz,1H) ,
4.91-4.74 (m,3H) ,2.82-2.61 (m,2H) ,2.45 (m,3H) ,2.33 (m,3H) ,2.11-1.47 (m,8H) ,1.23-
1.05 (m,6H) chLPAl ICs0=43nM.

[0687] 3@k 5 b3k i) £ St 45 L A2 RRI[R] 1) 77 92 i 328 1 () SE2 i 491

[0688] 1

7
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[0689]

3645
%5

s 5 4 Ak

AR A

7 ik

B AR-3-((6-3-F #h-4-((4-F K #x
2-3) B T ) F ek -5- 2K ik
3R RO TR - R

LCMS, [M+H] =
486.1;

'H NMR (500 MHz,
DMSO-ds) 6 8.53 (s>

1H), 8.37(d, J=5.2
Hz, 1H), 7.98 (s, 2H),
7.89 (d, J=8.9 Hz,

1H), 7.64(d, J=8.9
Hz, 1H), 7.51-7.35(m,
4H), 7.18 (d, J=5.1
Hz, 1H), 4.86 (brs,
3H), 2.69 (brs, 1H),
2.34 (s, 3H), 2.05-1.48
(m, 8H); hLPAIICs=18
nM.

S
pe:d
=

N -3-((6-(3-F H5-4-(((4- R IK%Eve
2-3) B T ) F ek -5- 3Ktk
S0 FS IR T 1- A

LCMS, [M+H] =
486.2;

'H NMR (500 MHz,
DMSO-ds) 8 8.51 (s,

1H), 8.36 (s, 1H), 7.98
(s» 2H), 7.87(d, J=8.8
Hz, 1H), 7.64(d, J=8.7
Hz, 1H), 7.56-7.32 (m,
4H), 7.18(d, J=52
Hz, 1H), 4.84 (brs,
2H), 4.57 (s» 1H), 3.01
(s» 2H), 2.47-2.37 (m,
1H), 2.33 (m, 3H), 2.15
-1.20 (m, 8H); hLPAl

e ]
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ICso =39 nM.

B AR -3-((6-(3-F H-4-((4-FHmkre
2-3) 8K T K A 1Bk -5- 25 etk
SRR TR B

LCMS, [M+H] =
485.0;

"H NMR (500 MHz,
DMSO-d;) & 8.52 (s,

1H), 8.10 (s, 1H), 7.92
(d, J=8.6Hz, 1H), 7.67
(d, J=89Hz, 1H), 7.59
(s, 2H), 7.47 (s, 3H),
7.03 (brs, 2H), 4.87 (s
1H), 4.82 (s, 2H), 2.72 -
2.62 (m, 1H), 2.37(s,
3H), 2.02-1.48 (m,

8H); hLPA1 ICso=21nM.

&

~

36,19 1

P

[0690]

B R-1--3-((6-(3- T A -4-((4-F 5k
HR2-H) R T A EE-5-4)
P -3- 3 BN IR k- 1- R BR

LCMS, [M+H] =
504.4;

'H NMR (500 MHz,
DMSO-dy) & 8.44 (s,

1H), 8.32(s, 1H), 7.91
(s» 1H), 7.86(d, J=8.7
Hz, 1H), 7.57(d, J=8.8
Hz, 1H), 7.51-7.25(m,
4H), 7.14(d, J=5.2

Hz, 1H), 4.93-4.70 (m,
3H), 2.31(s» 3H), 2.13-
1.09 (m, 8H); hLPA1 ICs,
=7.8 nM.,

1% A F
A 4R44X,
EREN
3-5#K
HR-TH
-1-H B
Rk
B

X N\
WY
H N
)
(18,35)-3-((6-(3-F 2-4-((4- R FEIk

E - 2-3)EIK) IR F0Eek-5-K)
oo -3- 3 BRI The-1- R BR

LCMS, [M+H] =502.3.
'H NMR (500 MHz,
DMSO-d;) & 8.43 (s,

1H), 8.15(s, 1H), 7.82
(d, J=8.7Hz, 1H), 7.61
-7.52(m, 1H), 7.41(t, J
=7.8Hz, 2H), 7.22(t, J
=74Hz, 2H), 7.15(, J
=79Hz, 2H), 6.15-6.04
(m, 1H), 4.82(s, 1H),
4.55 (brs, 2H), 2.64 (br
s, 1H), 2.24 (brs, 3H),
2.13-1.45 (m, 8H).
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[0691]

hLPAI IC50 =6.0 nM.

(18,3S)-3-((6-(3-F #x-4-(((4-F 35-6-
I 2-K) BN F ) F T
-5-3en-3- 3 B IR The-1- AR 8

LCMS, [M+H] =
500.4;

"H NMR (500 MHz,
DMSO-d;) 8 8.51 (s,

1H), 7.91 (s, 2H), 7.86
(d, J=8.7Hz, 1H), 7.62
(d, J=9.0Hz, 1H), 7.36
(d, J=71.9 Hz, 4H),
7.05(ss 1H), 4.95-4.65
(m, 3H), 2.67-2.58 (m,
1H), 2.33 (brs, 3H),
2.26 (s, 3H), 2.00-1.46
(m, 8H);

hLPA1 ICso= 16 nM.

i

g}; -

%11

N
A\
W i
H N
)

(18,3S)-3-((6-(3-F #x-4-(((4-F 2-6-
R IR -2-0) 2UK) T ) e
5=tk 3- ) UK ) BR bt 1-R B

LCMS, [M+H] =
516.1;

"H NMR (500 MHz,
DMSO-d;) 5 8.43 (s

1H), 7.82(d, J=8.6
Hz, 1H), 7.59(d, J=8.7
Hz, 1H), 7.39(t, J=7.7
Hz, 2H), 7.21(t, J=17.5
Hz, 1H), 7.12 (brs,
3H), 5.95(s, 1H), 4.80
(s, 1H), 4.56 (brs,

2H), 2.61-2.58 (m,

1H), 2.30 (brs, 3H),
2.11 (s, 3H), 1.96-1.46
(m, 8H);

hLPA1 ICso= 20 nM.

&

s
<

%1

10

(18,38)-3-((6-(4-(((4-3F F F g -2-

LCMS, [M+H] =
450.3;

'H NMR (500 MHz, 'H
NMR (500 MHz,
DMSO-dg) 8 8.47 (d, J=
2.9 Hz, 1H), 8.02 (s,
1H), 7.84(d, J=8.7
Hz, 1H), 7.59 (dd, J=
8.9, 2.8 Hz, 1H), 7.09

&

s
<

#1
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[0692]

H)EH) T 3)-3- F S gek-5-38)
o -3-3) BA) R THL-1- K 8

(s, 1H), 6.48(d, J=5.0
Hz, 1H), 4.84 (m, 1H),
4.64(d, J=58Hz,

2H), 2.69 -2.61 (m,

1H), 2.28 (s, 3H), 2.01 -
1.45 (m, 9H), 0.77(d, J
=474 Hz, 4H);

hLPA1 ICsp= 18 nM.

11

(18,38)-3-((6-(4-(((4-F+ A f Ik -6-F

FogE 2-3) 8K T R)-3-F R R

ok -5 AR e -3- ) FUR) IR - 1-
i

LCMS, [M+H] =
482.1;

'H NMR (500 MHz,
DMSO-dg) & 8.45 (s»

1H), 7.82(d, J=8.7

Hz, 1H), 7.64(d, J=8.8
Hz, 1H), 5.79 (s, 1H),
4.78 (s, 1H), 4.68 (s,
2H), 2.48 -2.41 (m,

1H), 2.30 (s, 3H), 2.06
(m, 3H), 2.03-1.39 (m,
8H), 1.03 (brs, 6H). (&
FR#pH, AR+ AR
K EGRFRRT);
hLPA1 ICs= 17 nM.

LA

12

(18,38)-3-((6-(3- ' F-4-(((4-F &
-6-(F - 1- R v -2-3) R T L)
FlEek 5 3k) ke -3-R) BR)IRT

- 1-34 B

LCMS, [M+H] =
507.4;

'H NMR (500 MHz,
DMSO-ds) 3 8.48 (d, J=
28 Hz, 1H), 7.84(d, J=
8.7 Hz, 1H), 7.60(dd, J
=88, 29Hz, 1H), 5.87
(s: 1H), 4.83 (s, 1H),
4.63 (s, 2H), 2.67-2.58
(m, 1H), 2.31(s, 3H),
2.02 (s, 3H), 1.96-1.24
(m, 14H). (d&-FRKp4],
AILILE| k2 -NCH, 89
ANEF);

hLPA1 ICso= 1100 nM.

K 36%)1
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[0693]

13

(18,3S)-3-((6-(3-F F-4-(((4-("tkrz-2-
HyEng-2-3K) 2K FR)A R
-5 AR -3- 4R FUR ) B b1 - R

LCMS, [M+H] =
487.3;

'H NMR (500 MHz, #4F
-d) 5 8.84 (d, J=4.7 Hz,
1H), 8.58 (d, J=2.8
Hz, 1H), 8.39-8.31 (m,
2H), 7.97 - 7.86 (m,

3H), 7.59 (dd, J=17.6,
49 Hz, 1H), 7.41(dd, J
=8.8, 2.8 Hz, 1H), 5.08
-4.95 (m, 2H), 4.81 (s,
1H), 2.94 (tt, J=8.8, 4.6
Hz, 1H), 2.49 (s, 3H),
2.15-1.62 (m, SH);
hLPA1 ICsp=32 nM.

615 1

14

(18,38)-3-((2-F #-6-3-F &
A-(((4-(rmg-2- R g -2- 3K 2UK)
§ ) 0508 tku-3-30) B

T TH-1-R B

LCMS, [M+H] =
501.2;

'H NMR (600 MHz,
DMSO-dg) & 8.66 (d, J=
4.7 Hz, 1H), 8.47-8.39
(m, 1H), 8.11 (brs,
1H), 7.72(d, J=8.6

Hz, 1H), 7.54(d, J=8.7
Hz, 1H), 7.49(d, J=5.3
Hz, 2H), 5.01-4.70 (m,
3H), 2.67-2.59 (m,

1H), 2.46 (s, 3H), 2.32
(s» 3H), 2.07-1.43 (m,
8H);

hLPA1 ICso= 64 nM.

F 451

15

(18,38)-3-((6-(3- T 2h-4-(((5- T 2-4-
F A E-2- )RR ) T AR ) 1wk -5

LCMS, [M+H] =
499.9;

'H NMR (500 MHz,
DMSO-ds) 8 8.43 (d, J=
29Hz, 1H), 8.17 (s,
1H), 7.84(d, J=8.7

Hz, 1H), 7.54(d, J=8.5
Hz, 1H), 7.49 -7.44 (m,
2H), 7.42-7.32 (m,

2H), 7.09 (s, 1H), 4.79

)1
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g -3- 30 B IR k- 1-5 8 | (s, 1H), 4.65(d, J=6.0
Hz, 2H), 2.66 -2.57 (m,
1H), 2.27 (s, 3H), 2.08
(ss 3H), 2.06-1.44 (m,
8H);

hLPA1 ICso=4.9 nM.

[0695] st 116 (IR, 3S) —3— ((6— (3—F Jk—4— (((4-FILmENE-2-JL) ZHL) HI HE) Feivinde—
5—3k) Mg -3—3k) 3L IO R IR

[0694]

X (@]
[0696] ~N
N/
q X N/Q\N /
N= H

[0697]  {EN2 R, [A]0°C ) 42K FEmE g 2% (59mg, 0. 34mmol) FIDMF (1.5mL) & & ¥ 75
NaH (14mg )60 % T3 o ) B VF 3, 0. 35mmo 1) o K e N AEO CHEHE3053 B, S8 J5 s inH [a] 44 1
(50mg, 0. 11mmol) oK S5z STl A 55 iR HEAE S IR P HE /NN S LOMS B R AR U6 4 Bk 58 4 TH #E
WIRE M E ARG, IR AW 1) £ BILC/MSHR 4t , Af FH DL T 2644 - & 4% : XBridge C18,
19x 200mm, 5—pmfFkE ; BN AHA : 5: 95MeCN : 5 10-mM7K P NH40Ac I H20 ; T B AHB : 95 : 5MeCN :
B 10-mM7K PENHA0AC I H20 5 £ & : 20-65 % BT 2823093 %, ZR J5 7E 100 % Bf5 B 543 B 5 It 38
20mL/min. & I 5 B & PP R oy ,%’:J\_J\_%‘U?%E:Flmﬁﬂ‘?”ﬁ%é/ﬁﬂﬁ(%ﬁ"]ﬁbﬂ/ﬁ\%
(7.8mg,13% 7= %) ,LCMS, [M+H]"=486.2.'H NMR (500MHz , DMSO-de) 68.51 (d,J=2.4Hz,
1H) ,8.40-8.30 (m,1H) ,7.97 (br s,2H) ,7.87(d,J=8.9Hz,1H) ,7.64 (br dd,J=8.7,
2.6Hz,1H) ,7.52-7.34 (m,4H) ,7.17 (br d,J=5.2Hz,1H) ,4.95-4.73 (br s,2H) ,4.58 (m,
1H) ,2.49-2.43 (m,1H) ,2.39-2.27 (m,4H) ,2.14-2.05 (m, 1H) ,1.94-1.79 (m,2H) ,1.52-1.21
(m,4H) -hLPA;I1C50=14nM.

[0698]  SEZJfEf17: (1S,3S) —3- ((6- (4- (((4-Z | FEmE g -2-FL) & FL) H ) -3 FF 3 S
Me—5-3) —2-F BLntb g -3-3%) S 0E) M b 1R 1R

(06991 |l

[0700]  ZE== i, A H A 442 (10mg, 0. 03mmo1) fiin—BuOH (0. 4mL) {E ¥ F s n2-&-4- 2. 83k
BEE (6. 1mg,0.04mmo1) F1iPraNEt (0.02mL,0. 10mmol) o EHIR-SHILE 180°CHi4E:804 4t , SR J5
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A HE SR R IILiOH . He0 (5. 5mg, 0. 13mmol) FTHF (0.8mL) /MeOH (0. 4mL) /H20 (0.4mL) , 3
VRN Z R AR R R NVR A ) B S U 4, FIH20 (BmL) #60RE , 3744 pH A INZK PEHCT 1/
T ARL5, 3 HEL0Ac (3x 5mL) ZEHL 45 FF A WA I H LK (2mL) BEd, T8 MgS04) I
FLS IR PR P38 5 i) £ BULC/MSHE 4L, A8 FHUA R 2514 - B 4F : XBridge C18,19x 200mm,
5-um§FRL ; R BNAHA: 5:95MeCN: 270 1% TFAMIH20 5 i ZhAHB: 95: 5MeCN: 270 1 % TFAfH20 ; 1
£ : 15-55% B 203, S8 J5 £ 100 % BAF F4 443 B 5 S : 20mL/min . & I & BT 75 P2 W01 2%
g3, FEE IS B0 2R IR AR B D T (R M B AR AL &) (14mg , 96 % 77 28) L LCMS, [M+H]"
=468.2."H NMR (500MHz , DMSO—dg) 88.05 (br d,J=5.8Hz,1H) ,7.72(d,J=8.6Hz,1H) ,7.53
(br d,J=8.8Hz,1H) ,6.25 (br d,]J=6.2Hz,1H) ,4.88-4.75 (m,3H) ,4.25 (g, J=6.9Hz,
2H) ,2.68-2.58 (m, 1H) ,2.45 (s,3H) ,2.31 (s,3H) ,2.06-1.45 (m,8H) ,1.22 (br t,J=7.0Hz,
3H) .hLPA;IC50=26nM,

’f ;'] by 5 4 A B A S ik
,O LCMS, [M+H]" =499.3;
0 K 'H NMR (500 MHz,
N o DMSO-dg) & 8.88 (brs,
[0701] | =N 1H), 7.93 (brd, J=5.2 B
N=N\_F Hz. 1H), 7.74 (brd, J=8.5 | %4
18 QN:“ H’j\\N’I’NA Hz, 1H), 7.56 (brd, J=8.9 | %5
H Hz, 1H), 4.91-4.76 (m,
(18,38)-3-((6-(4-(((5-A-4-(+ A ZA) | 3H), 2.65-2.58 (m, 1H),
g 2- 3B ) T R)-3-F A FIBed-5- | 245 (s, 3H), 230 (s,
F)-2-F Hoottr 3-8 SR Tk-1-% | 3H), 2.08 - 1.41 (m, 8H),
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A 1.01 (brs, 6H), (dFK¥p
#), AIEKF iPr ke
a-CH); hLPA1 ICso= 88
nM.
LCMS, [M+H] =465.2;
,O OH "H NMR (500 MHz,
7 O’I( DMSO-dg) & 8.42 - 8.22 (m,
| \N 1H), 7.94 (brs, 1H), 7.71
7 — (d, J=8.6Hz, 1H), 7.53
" NN A N (d, J=8.7Hz, 1H), 4.86- | %4
N= H N 4.69 (m, 3H), 2.70-2.62 12
(18,38)-3-(6-(4-(A-FF A &1 3,5-=o4 | (0 1H): 246(s, 3H),
. 2.30 (s, 3H), 2.08 -2.00
2-3)FIK) T HK)-3- F I FDEk-5-
‘ _ (m, 1H), 1.93 - 1.48 (m,
& )‘2“?%‘%%_{"% JREPRTH-L- | ey 101 -0.85 (m, 4H);
R hLPA1 ICso= 76 nM.
LCMS, [M+H]'=479.1;
'H NMR (500 MHz,
DMSO-dg) & 8.58 - 8.33 (m,
[0702] 1H), 8.16 (brs, 1H), 7.71
(brd, J=8.2Hz, 1H), 7.52
(brd, J=89Hz, 1H), 4.87 | %3
20 -4.68 (m, 3H), 3.44-322 | #]2
(18,38)-3-((6-(4-((4-3R T -13,5-=% (I"I;) 12’5 2’263 . (2ms9 ;r:[)
‘2"3)%%)?_%)’3’?%%”%‘%5‘ 2.33-2.28 (m, 3H), 2.25-
)i)-z-qﬂ)i-vtm;-ﬁ)ig)%a»t:r-a-l- 142 (m, 14H);
R hLPA, ICs= 64 nM.
O LCMS, [M+H] =493.3;
-, JOH
@ T 'H NMR (500 MHz,
N o DMSO-dg) 3 8.58 - 8.29 (m,
ZN 2H), 7.76 - 7.69 (m, 1H),
o N/'C\"\!N 7.54 (brd, J=8.5 Hz, Sk
21 [ N N/b 1H), 488474 (. 3H), | 0
3.00-2.78 (m, 1H), 2.67 -

(18,39)-3-((6-(4-(((4-3F K. 3h-1,3,5- =%
2-3) 2K T HK)-3- F IR F D@k -5-
F)-2-F Fonhe-3- ) BN )IR THR-1-
RER

2.59 (m, 1H), 2.45-2.41
(m, 3H), 2.30(s, 3H)
2.07 - 1.45 (m, 16H);
hLPA1 len =60 nM.
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[0703]

22

N"l
o N
N={ NN

()- R K-3-(4-(3- F H-4-((4-FHoER
2-H) FUk) T AR) F Ik -5- ) K UK )
SR

LCMS, [M+H] =485.3;
'H NMR (500 MHz,
DMSO-de) 8 8.39 (br d,
J=4.6 Hz, 1H), 8.09-7.95
(m, 2H), 7.73 (brd, J=8.2
Hz, 2H), 7.65(m, 1H),
7.53 -7.41 (m, 3H), 7.20
(brd, J=49 Hz, 1H), 7.11
(brd, J=8.2Hz, 2H), 4.76
-4.69 (m, 1H), 4.57 (brs,
2H), 2.64-2.58 (m, 1H),
2.31(ss 3H), 1.93-145
(m, 8H); hLPA1 ICso=47
nM.

%l 1

23

O’O "

(0]

N —
A
(18,3S)-3-((6-(4-(((4- T f Ik g 2-3k)

RA) T H)-3-F AR5 -3-
FO)FIR) IR Tbe-1-R B

=

|/N
o7

A

N=

LCMS, [M+H] =454.1;
'H NMR (500 MHz,
DMSO-dg) 3 8.47 (d, J=2.2
Hz, 1H), 7.99 (brd, J=5.5
Hz, 1H), 7.84(d, J=8.8
Hz, 1H), 7.59 (dd,
J=8.7, 2.4Hz, 1H), 6.01
(d, J=5.7Hz, 1H), 4.83
(brs, 1H), 4.71 (brs,
2H), 4.18 -4.08 (m, 2H),
2.73-2.64 (m, 1H), 2.31
(s, 3H), 2.02-1.50 (m,
8H), 1.19 (brt, J=6.9 Hz,
3H); hLPA1 ICs,= 14 nM.

24

O’O o

N (0]

=N

N= F

Q\ N’L\ , /k
H Ny
H

N=

(18,3S)-3-((6-(4-(((5- #-4-(5+ A I A JL)
wrvE 230 RIK) T 2K)-3- K D8k 5
H)rbr-3-48) B ) IR AR 1- B

LCMS, [M+H] =485.1;
'H NMR (500 MHz,
DMSO-de) & 8.46 (d, J=2.4
Hz, 1H), 7.94 -7.84 (m,
2H), 7.63 (dd, J=8.7, 2.7
Hz, 1H), 4.88-4.73 (m,
3H), 4.16-4.03 (m, 1H),
2.73-2.63 (m, 1H), 2.32
(s» 3H), 2.03-1.50 (m,
8H), 1.08 (d, J=6.6 Hz,
6H);

hLPAI ICsy= 32 nM.

%,
%l 5
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[0704]

25

((18,38)-3-((6-(4-((4-3F A }k-1,3,5- =%
2-3) 8K T I0)-3-F IR F 0Bk 53K
e -3-3) BRI Tke-1-R B

LCMS, [M+H] =451.1;
'H NMR (400 MHz, #4%
-d)88.75 (s, 0.5H), 8.58
(s, 0.5H), 8.47 - 8.43 (m,
1H), 7.95-7.90 (m, 1H),
7.44 -7.38 (m, 1H), 4.86 -
4.68 (m, 3H), 2.98-2.87
(m, 1H), 2.46-2.40 (m,
3H), 2.36-2.19 (m,
1H), 2.15-1.59 (m, 8H),
1.47 - 1.30 (m, 4H);
hLPA1 ICso=29 nM.

%A,
%) 2

26

(18,3S)-3-((6-(4-(((4-F+ A 3£-1,3,5- =%
2-3) B F)-3-F - F0Ek-5-35)
e -3-3) B IR TR 1-BR B

LCMS, [M+H] =453.2;
'H NMR (500 MHz,
DMSO-dg) 8 8.54 - 8.35 (m,
2H), 8.17-7.99 (m, 1H),
7.85 (brd, J=8.5 Hz,

1H), 7.61 (brd, J=7.9
Hz, 1H), 4.89 -4.68 (m,
3H), 2.77-2.57 (m, 2H),
2.31 (brs, 3H), 2.01-1.48
(m, 8H), 1.20-1.02 (m,
6H); hLPA1 ICs,= 38 nM.

%) 2

27

(18,38)-3-((6-(4-(4-3F T #£-13,5- 2%
2-3) L) T A)-3- TR AR -5-5K)
s -3-30) B ) IR Tbe-1- AR BR

LCMS, [M+H] =465.1;
'H NMR (500 MHz,
DMSO-dg) 8 8.56 - 8.36 (m,
2H), 8.03 -7.80 (m, 2H),
7.59 (brd, J=6.6 Hz,

1H), 4.87-4.69 (m, 3H),
3.55-3.39 (m, 1H), 2.74-
2.63 (m, 1H), 2.32(s;
3H), 2.23-1.50 (m,
14H);

hLPA1 ICso=33 nM.

]2
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O LCMS, [M+H] =479.1;
0 '-.,“/OH '"H NMR (500 MHz,
o) DMSO-d) 3 8.51 - 8.33 (m,
2H), 8.18-7.96 (m, 1H),
_—— 7.87-7.81(m, 1H), 7.64- | _
[0705] 28 N 758 (m, 1H), 4.86-468 |
& N’b (m, 3H), 2.95-2.68 (m, i
1H), 2.67-2.60 (m, 1H),
(18,38)-3-((6-(4-(((4-37 /%4 -1,3,5-Z% | 2.30 (s, 3H), 1.98-1.45
2-H)FIK) W H)-3-F I F0E-5-K) | (m, 16H);
P -3- 50 B IR k- 1- R B hLPA; ICso= 24 nM.

[0706]  sZitif5129: () -3~ (4- (3-HIH—4- (((4-FRFEmEIE -2-3E) A FE) W L) 7l
Wp-5-3%) I MO RIR

O OH
o ¢
O
[0707]
N/
Q A O/Q\N l
N=

[0708]  SZftifs30: () -3 -3- (4- (B-F H—4- (((4-FRELMENE -2 Jk) S HE) FF AE) Sl
W -5-Jk) FRAEIE) IR LR IR

O\\‘qOH

0]

[0709]

N.--'
I NoA
N= N

[0710]  [A)[E] 443 (15mg, 0. 04mmol) A THF (0. 3mL) ¥ ¥R IINaOtBu (4. 6mg,0.05mmol) .
W SOV A YIAE IR FE /N B JE 8 in2-5-4- R FE-EE (7. Tmg, 0. 04mmol) , 34 & 8
TES0°CHEHEL/INES , 28 5 ¥4 H1 22 50 . LOMSTR R T B 17 BT 5 1140 48 22k — W gt 7= ) o £ 35 SV A
THF (0. 8mL) +H20 (0.4mL) FALiOH.H20 (13.4mg,0.32mmol) ¥ [z M AE F iR P&, SR G B S
Weds 5 AW 20 (5mL) #6F% , HKpHH INZK PEHC L5 =493, 7 HEt0Ac (3x 5mL) ZXHX .
WA FFRIA MR K (2mL) Bedk, T8 MgS04) Ff E S WRYR A0 =i i 1) £ HLC/
MSH4l, 48 UL T 264 - & At - XBridge C18,19x 200mm, 5—um§Fk7 ; iz AHA : 5: 95MeCN: 7
10-mM7K 4NHA0AC#IH20 5 it Bl AHB : 95 : 5MeCN : 5 10-mM/K ENHA0AC 1 H0 s 46 i < 25-65 % B It
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2548, SR JE1E100 % B B8 543 s i3« 20mL/min. & 35 B 55 P20 904y, I 3d i B 0 2%
KAV

[0711] st f529 (38— Vel 7 944 s 4. 4mg, 23 % 7= %) :LCMS, [M+H]"=486.0.'H NMR
(500MHz , DMSO-de) 68.70 (br d,J=4.9Hz,1H) ,8.14 (br d,J=7.3Hz,2H) ,7.80-7.70 (m,
3H) ,7.46 (s,3H) ,7.15 (br d,J=8.2Hz,2H) ,5.50 (s,2H) ,4.54-4.39 (m, 1H) ,2.45 (m, 1H) ,
2.38(s,3H) ,2.33-2.23 (m, 1H) ,2.12-2.02 (m, 1H) ,1.96-1.78 (m,2H) ,1.51-1.20 (m,4H) .
hLPA11C50=209nM.

[0712]  sjita 530 (38 Yl 944 s 3. 2mg, 17 % 7= %) :LCMS, [M+H]"=486.0.'H NMR
(500MHz , DMSO-de) 68.70 (br d,J=4.9Hz,1H) ,8.14 (br d,J=7.3Hz,2H) ,7.81-7.71 (m,
3H) ,7.61-7.48 (m,3H) ,7.15 (br d,J=8.2Hz,2H) ,5.50 (s,2H) ,4.80-4.69 (m, 1H) ,2.72-
2.61 (m,1H) ,2.38(s,3H) ,2.01-1.47 (m,8H) -hLPA1ICs0=47nM.

[0713] AUk BH I L B R AIE 7B 7 491 P St 7 S 16 DA b il s e v R AR 19 BH I, 3 S 7 43
S SN T B A R B T B A ELAS BAEX LA T R ] o A B AT DA TS B RS A E R A
REAE ) B R 5 T R St o AR i B & AR SCRT e S AR I8 5 TR BT A 26 o B T A 2
A BT AR] J B A S it 8 vl B A AT L ' S it 7 38 DA IR S A1) SE e 58 o IR L T i
()52 , STt 77 28 Fh I 4 P BRI B2 N B B ST S 7 58 . A, ST SRR AT SR
BAE SRS T SRR S B R A G LA J— LT &
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