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IR LR

[0123]  — B/ Poeq, E 466 R 0 30080 RS D 40 e W I e 1 TRVIRE S o T S « AR Al
J& (keratoctanthoma)  F PR B gV FH R VL AR o

[0124]  Fy T J5fE 5 a7 1 4 A Mo 38 0 v e O S P, S350 T A9 B 1) 4 P 0 ) 541
AT TR IT R R 7 0 MBS T RO ArT 05 » an B 2 M 398 2 S0 e e s A JE TR
PREE T YE I8 5 « B KR AR REAL il 4T 4R Ak 0T 28 LA Bt B /NERPE 1S 4 L I T AR B
BTG TR ERMEIEIR AL 8 R MW B R HE T « N B R R v L B ek e
[0125] R IS YTESEGNHEIET . T RNV ISR AR PR SHH . R 1
WAE RTET IR 7T TR e CEFSEAIR T LA BIaiE R AL ) i Es kg
(HFEHAPR THZ Wi T JEi 75 . Epstein-Barr 75 Sindbis R BWIEE ) FHIE HIV
JERYMAI) ATDS BERE . B & i (BFEAR T 2AMIVE A3, A & Rtk /hek
PR 5 VRGBT 2 VAP B R M I B e M PR ) e bR (B
BN BR TRl 7R P R0 « ATDS AH SGPIR W 5 A% X WL Z8 440 T 7 0 = Rl A €2 25 T PR Y
FEE 5 AR LS A8 A/ IR A ) A BER A2 7 £ 50T S PR AR R AS MR 1ML S50 UL ZE T R
PR 100 A D% () 30t AL PR R 4 o 2R BN S AT A AL, B 2= BODRS MR I I
Pidis CELFRIEAN PR 02 P 20 i R A B i 3T 1) LA B R A B AL e (BFEEA
BE Ty BLBRAAE AN DG T 28 ) (Bl ) VT ARABUBE ) S5 S VB 4T R4k 2 R Al AL 1 s A i
[0126] X I AL-EWICH AT H T 3097 55 DS 2 R UG 1k (%) J g , 45 M I s i e AR i
We . BISE TARRHPAEY (BECEZY ) , AL L3 e ik e

[0127] X TALE Y RT H T 16 7 e LA B0, BT ik 5 i b Jod i AR KR 732 48 (i
VEGFR-2 Fl FGFR-1) EH K15 51k S 1%,
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[0128] AR AV AT 5 25 IR soBe R B ), AT DO RRAK A B2 T4 2. BTik
2 A B0 n] FHOE 6 JT s 20 24 468 2R 7 4R s A TR T 791) R R R A I, DA i 77 vk
Hilo FVIRES , Brid Ak &4 ml LA 700 B BORER) BN S5 B X 4s 7 o P &4 thon] i
&G 2 BIZEEE, LETFREALS T ikt &9m] LRSI R B 2-4 435 &
TE, £ 0. 05-300mg/kg/ H K7 &5 Bl N 25 25, fLik /> F 200mg/keg/ H o

[0120] B4 52

[0130]  VEGFR-2 il FGFR—1 &M 7E .

[0131] X5 AR

[0132]  fif{F ISR VEGFR-2  PFGFR-1
[0133] Tris pH 7.0 20mM 20mM
[0134] BSA 10mg/ml 25ung/ml 251 g/ml
[0135]  MnCl, (1M) 1. 5mM 0. 5mM
[o136] MgCL,(IM) 0. 5mM
[0137] DTT(1M) 0. 5mM 0. 5mM
[0138] 10% H T HIEE 5= (Img/ml) 7.5ng/rxn  30ng/rxn
[0139] HAEE / B (10mg/ml) 75ng/ml 30w g/ml
[0140]  ATP (1mM) 2.5uM .ouM

[0141]  y-ATP(10n Ci/n 1) 0.51 Ci/ml 0.51 Ci/ml
[0142] A T VEGFR-2 Bk FGFR-1 Il & (M R IR B WA & A KV R B AR / B AR
(4 © 1) ATP ATP-y =P FI&4 Mn"™" F11 / B Mg™  DTT.BSA F1 Tris [IZEM . ARG
SN, 253 60 380 fE N 30% TCA AR EA 16%, Wik [ W o l55) il s 10mM ) 100 %
DMSO YW o M 5E 1E 96 FLAR kAT, — 2006 . ALAPAE 100% DMSO 1 1 & 500 Fike, SR )5
12 10 FokE T 7K 22 DMSO 249K M 10% o 96 FLAR I B-H HEMA 101 1 f#) 10% DMSO. A HE
BN 20w 14L&, HOR BELL IS A EE 5 5 5. 6 OB BRI G R HEFE RN 100 1, T
FF 10w Lo G HENEA WA I, HHEAEA SRR . BRI Tomtec
Quadra T YEuGifLiE

[0143]  MRAI RS PEMR 5578 5, 4F 27 CHRIE 60 2 8h, ARG AE VK B FH TCA BRYTUE 20 43 %P, L
VE Tomtec 8% Packard FilterMate WHE#S# 22 UniFilter—96, GF/C =M. &1
UniFilter S EMEITFLP A Microscint—20 Y&&4), H Packard TopCount 5 & H N 4%
THEUCE B35 N U AT I 5 v

[0144] A BHAL A W30H] VEGFR-2 A1 FGFR-1 Il 2 1C,, {5 4F 0. 001-10 u M 2 [A]. ik
AP 1C, fE/N T 0. 31 Mo

[0145]

Src JRERTIE TERAR . EAD LR EmE R > 2 0 M,

[0146]
[0147]
[0148]

PR A e B 6T VEGFR-2 1 FGFR-1 B, S A11% HER—2. CDK &t . L.CK Fil

2% vk

Fde X T AL Ak DL SRR BRI A AU R AN 52 0 R 2%

b A U AL, TR RN MERIRE (CC )« et < AH (RP)HPLC 4fi{L7E C18
AH (RP) A BT, & 0. 1% TFA (17K / FREREY AN ZMNEE . A & RMayma
/DI 5 NMR 1T LC/MS %558 o BR 5578 Ul AL, TEUET fa 8 S NI, A8 HLERHU F DG /KB R
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% (MgS0,) T,

[o149] s A RIS Rk 4a 'S o NMM sN— FR ISR, DIBAL sS4k — 5 T 2545, BOP il ;
FIE M - FEK - (CFREIE ) SRS SRR AL, DCE s S 4k K.CO, sBRER ST,
KOH ; S 4L 81, DCC ; 3 CLBERE — W%, EDCI ;1-( — LG LN AL ) -3- Z LRk — Wik h
FREh, RT ;253 , HOBt s 228 JF =g, DCM ; — S 4, ChzCl 5 U LS, mCPBA ;[H] — &l
Z5F R, NaHCO, s B FREVEN, HC1 50 5UR » TRA s =5 LR, NH,C1 s 5408z, DIPEA ; — R A FEfi%,
Et,N s = &FE%, Na,SO, ;B , DEAD sfH %A — H R — L5, DPPA ; — R4S RLE A, DVF ;
RO F R, THE 5 DU SRR

[0150] JFEE 1

[0151]
0
I YRS H R A1 B » /7 \_ o
RT ? g 1 # /o\,(’ % 2 ﬁ N b
1 0 2 3
R?X YR? Y OH
REAEH 1 I N P T BLAE rax—d SN
£33 R z - %45 } N\Nél\Ro
2 R
4. 5
R3Y X4 R“\ ,Rﬂ
POX; . Ry ¢
R2X ' DN
53 \n_ A =r °N
#55 T mey e L
R'I
6 7

[0152] X, = xi%&

[0153] 51 %

[0154] 55 1 30 HATEEURIGTA /R A (1) (40 XR® 4985, YR’ 3 FIE) (BRI A7 £
T 5 TR BT RN, A 2.

[o155]  %F 20

[o156]  AVFEMIAL G4 2 PIAEmR AN T BEE AR T 3L, SRR E D 3.

[01571 3 4

[0158]  AVLFEIR) ™4 3 7RG U KOH B AL N7 AE T 5 2 AR i —0- TR Bl UL
SN, TE ) 4o

[0159] 54 4

[o160]  TE AL AERE (4 AL TP EES R ) A7FAE N BRI AL 2, AR A5 ) 4
IMETE AR 1 74 5,
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(01611 54

[0162]  AWMFERAEY 5 itk (BIU7E SR N SR AR ) TERE | 79 6.
[0163] £ 6

[0164] AL&4 6 LEANLEF W NG DMF A 5% (Inasig ) sy s, FEOmFe 1 7=

.
[o165] JIFEE 2
[0166]
41 42
RM\ /Ru R \Z/R
Me z Me

~ RB
R‘l
1 2
RAZ18
ieodh 7
R¥R% R¥ R¥
Me z e Me, ?
XN % =" SN
= 3
Ho—\_n_ A, 3y R20\N‘N/)\Rs
R! R!
3 4

(01671 1

[o168]  JiFE L (A& 9 7 (I YR® e R an R, XR® R 0 WE ) W] FH SR A% R0 o AR 2
ERAVR BT BB AL SUAEACIE T Ab B, RIFIURE 2 L& 4) 2.

[0169] £ 2 &

[0170]  AVRFEAL AW 2 SR )G R 1E Lewis BR U1 = FALIIAFAE ™ H it S A i AL Al st
R TG, T b 2, RIS R 2 M 21k 59 3.

01711 % 33

[0172]  FGEEEALIRFIUNR SR B W S AN AE P AR A 3 Il R A e 2L,
PAFIRE 2 KALEW 40 B, 76 Mitsunobu 4c1F T FHEEALFEAL G4 3 (Horp LG4 3 FIE
1 =R LRI DEAD 1746 T HiHE ) , AT AR 2 L& 4.

[01731 JifEEl 3

[0174]
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R /% r% R%
Ry \z/ Roy \z/
b " NN H—é(kbl %’%#
TOCTNNG  E1y Rz,o\[r" NN/ FiF
WAZ 2 1 o - 1
o1
R A% R, R¥
Ry £ R,
=" N = N
NN N\N/) 3% LESEN N\N//i
2 3

[0175]  HiAv X = NR', NR''CO. NR**CONR"*, NR*“C00. NR'*S0, B} NR'°SO,NR'", &1 | 3 frik o
[0176] 51 4%

[0177] ViR 2 AL-G9) 1 R B0 KOH /K ¥ AR 3, B4k R IR . X IRAE A HLIE I 1,
4= ZEONHT, IEBE WO A AR T H R U AL PR, )17 Curtius EAF, /A A
WERAED 1,

[0178] 24

[0179] ‘AT ) s A AR ZE (Cbz) fRYMIN, 2026 R RS A il fih () =
LR, SR AR S D) 2,

[0180] £ 3

[0181] W AWARMAY 2 2T (HNFEMRBGRFI W DCC AEAE T AR IR AL EE ) Bicfith
MEA (A an P IE SUAL 3 ) o B3, ARUFRAL G4 2 B2 R Pt 2k i e Ak, BRAE I 5
A A B E ML A AE S, SRR 1L

[o182] AR 4

[0183]
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ey, ¥ oy
%00C =" N ‘ ‘éH%N %Y 8
R \ N\N/) %14 RP00C—\ N‘N/) 2%

AEELE 1
4% 6
orY Ry or 1)it &%
/iyz?/k" [0 WN 2) K%
2 3
ey OF %
~N BB Rzo—é’AN H
HO—Qh A 75y A $6¥
a 5 |
ReY OH LNIL

o1 ]
>
v
1
\_Z
=
~J3
&
§§
<9
=z
/A

[o184] X' = ;Eg

[o185] R'= R® 1 b SC ATk

[0186] =51 ﬁ

[0187]  UiLFE 1 AL 6 70 4 A 4% AL K (TkAL ) (491 Gt FH M 90 128+ B0 AR e B o8 1A 2 )

[0188] 524

[0189]  ZEAMLE a0 K, Hik JE sl &4 — 5 T 25545 (DIBAL) I8 JR, $R15 A LN

e 2,

[0190] %53 &

[0191]  KbFEAFFR G 2 () A e HLas ) an A 28, a4 (Mno,) 4t

H) AR

[0192] 54 4

[0193]  fEAHLE I — S P EE (DOW) o, A AR SUL 28 IR (n—CPBA) Ab BEASAE

KI4E4) 3, 98 5 AR AN IR S BHOK A8, 3149 & e 5L 64 4.

[0194] %55

[0195]  fEAUT NaH /74E |, 7 0°C —100°C 2 [8], F 2% W iR an i R e A4k 540 4 1K
20
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AL, AR AW 5.

[0196] 6 3

[0197]  TEfmpE N HER 40 HC1 /KA BEAGLRE AL G4 5, A H KR, 31340 G4 6.
[0198] ZE 7

[0199]  AVRFERIML G 6 H SURE | RN VR L&) 7.

[0200]  JALFEEE 5

[0201]
R3Y o ? R%Y
HO S AN 185 D-N  x o~y  BEARET
0 \ N‘N/) ﬁ 1 -ﬁ 0 \ N\Né' g 2 ﬁ_
RAEELH
o4 S 1
o R“ ,R42
L A RAAE 2 oy Z
= /lNH NN
\ N. = > =
o ~
N %3 4 \ N\NJ
2 3

[0202]  C, D #5374 Me. OMe NHNH,. H

[0203] 14

[0204]  JiFE 1 LG 5 (Hop XR =F1R ) AT AE MBI W — 3R O &S mk — % (DCC) 47
12T, Az N, 0- — IR I sl R AL 22, SRAS BRI st 2R A6 54 1.

[0205] %24

[0206] 428 1 0 rh BT I A N, O— — FRIR RIS PS4k &40 mT FH e 28 A0 150 AR 24
B, A S 2,

[0207] 534

[0208]  AVRFEALEW) 2 AT WIALFE 1 Prid b b 54 3.

[0209] JifEEl 6

[0210]
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C Rdy 0 o
D-N s BLK R ~ N
o \_N_ A F1Yy NC \N‘N/) 25
RAZS 8
a4 1 1
R“ R42
R 0 /3y e
BN ) NH 1)) % & N
N, S )RAE2 !’\ L
o TN 3% \ N,
NH Me
e 2’ 3
[0211]  C, D M573% H Me. OMe NHNH,. H
[0212] 514
[0213]  {7AURE 5 IR 1 20 B A Bl 2, PS4k & 4m] F /K ) dn s s AL i ab 2L, 3RAS
EY 1,
[0214] 524
[0215]  AFFEAL A 1 A LEEE Q1 £ A FH 5 R A BR AL 2, SRS 0 20 IR, 1% I 24 % n] 74
FHEAC G B LA 2R, SRAL 54 2.
[0216] £ 34
[0217]  AURFERIALEW) 2 ] F5 F R 7K 50 SeU AR A ke A L, 45 380 H i) 4K NI 20 B9 3, 1% )
PR BE— DI 1 Prid B A0 0 AR i s AL 3, A AR RIS 3.
[0218] LK 7
[0219]
o
o RRRAZ2
“"W“"‘ NH %
2’_@:5 Y Sk 2 FY
AAE S Y1 ]
R* A%
G REY, T
N }_@/&N G=RUR T4 5.2 T £ SIRARIIIRAF
No? N\ N\N/)
2
[0220] 1
[0221]  HyAFE 5 P BR 1 AR Bl A RN, B4 &4 m] 18 i KSR i s SE A i B AR &

22



CN 1681508 B WO B 18/49 T

W BB — F AL « IR T R W — 3 SR B, SR &4 1o

[0222] 24

[0223]  ALAW) 1 Al anvife 2 HETIREAL AL &Y 2.

[0224] b4, Hop X T AW ARSI AR 51 QLI 7 VRl #5 o BRI UL, T IR 5 it
FFRAL T HE & AR LS T

[0225] A1) T AR St ) 3k — 25 Ui B A e B, BT St 491 2 A R B ARG 7 52 IR St
5] S BH P T AN S PR S I ELSE PR A 1) 52, 75 A SCE UM EESK BT o IR AR I BIRS A A

Pl Y A7 A H 2 St 7 o
[0226]  SCHEH] 1
" H
N
JCs
CHy ©
F i
N
H
Sse

[0227]

[0228]  4-(4- . —2—- B & —1H- W Wk —5- JE 4 3% ) -5 A B mkn& JF [2,1-F1[1,2,4] =
I —6- i

[0229]  A. 4- 5L —5- FEEMEE I [2, 1-F1[1,2,4] =1 -6- IR LM

[0230]  4- }2FE —5- RS I [2, 1-F]1[1,2,4] =W —6- R 45 (60. 0g, 271. 2mmo],
#1452 W WO 0071129) VA ALME (30. 3ml, 325. 4mmol) F S ZE 2% (37. Tml, 217mmol)
(1) 2RV (800m1) FEG/TH A I, FF42 18 /NI, AR5 VA I 2 =3 A B AE e %
AR (rotovap) Filk4s, Fe AP A S P HE (1000ml) FIvABRBRE IR (300ml) %
FIAHR AR T HRE 10 080 B A AR EK (300ml) Peidk, T4, FLA5WK4d
FH e AT adiAt, ] — SR B i it , R4S P f AL &) s il & (64. 8g,99% ) .

[0231]  B.4- L% —5— FEEMEREIF [2, 1-F1[1,2,4] = -6- PR LNE

[0232]  O°C ARG HY, AL 1k &4 A (23g, 96mmol) PUSMERG (0. 6L) ¥ A
LEERII CRERE (21% w/w,43ml, 115. 2mmol) , FH 20 73 B 5¢ « RN AIAE 0°CHEFE 1 /NI,
H 418 OB RS, F R B TN 27K PR o TeA WA, Wedh , 5k W W R RERR ZE i 4difh, 4k
R A PHEN 50% SR LR / CRedeli, S5t &9 A Gl & (23.5g,98% ). LC/
MS 5 M+ © = 250. 17,

[0233]  C.2-(4- LI -5 FEEMLREIF [2,1-71[1,2,4] =Mk -6- 3% ) - A —2- [iZ

[0234]  O°CF, [ A S FEBIAL &) B B THF (2. 5L) Y9 P60 S F 2518 o\ AR 2540 IR
(3M I Et,0 %57, 360m1, 1. 08mol) o tL-&MT 22 s, S b Fral 4 /I o NV H AL B
WK, H O CBEVR I A HUAH F S BN T, T8, A I Re L& W) s (il 44 (78g,
100% ). LC/MS ; (M+H) = 236. 1.

[0235]  D.4- L5 -5 A& IF [2,1-1[1,2,4] = -6- i

[0236] i 4ALE (30%,10. 3ml, 178. 5mmol) Fl — Z Wk & = ALAN (271. 4ml, 2. 14mol)
VR A WAE 0 CHEFE 30 73 8h. B HAEIE -20°C, A —15°C A 52 4L 54 € (30g,
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129. bmmol) =S % (1. 45L) ¥ HRNIBEWIER] -3°C, KGR EZR -40°C,. A
FEIL IR A P IR G BRI . P ISIR G W SR S EEEEL, T8, B84,
SRIFALAM D (26g,76% ) o LC/MS ; M+H) " = 194. 2,

[0237]  E.6- ZRAAASE -4 QR -5 A IF (2, 1-r][1,2,4] =&

[0238]  EiR FIEREASLHALS Y D (1g, 5. 2mmol) 2K IR (0. 62ml, 5. 2mmol) FIFEER
B (2. 1g, 15. 5mmol) [ —FEEFFEEIE (10ml) JREER 12 /N NI LR LBERRE
FHZK 10 % SUALEL ORI Bk s . THRANIAE (NayS0,) , BB IRGEIRAFA AV B S (o i 4
(1g) , ZFEAE TR —Daitbn] B T — 2%,

[0239]  F.6- K5I -5 A IF [2, 1-r][1,2,4] =FF —4- IZ

[0240] AL AL G4 E (90g, ML ) B9 IN HCL(600m1) F1 L HEE (800m1) H¥ mFA 4 [A]
W FEEL 4 /N PRI A UTIE, TR G (K / OlE / BEE= 4/4/2) ¥Edk, T4
3305 A EE A, H R stz Bk, SR AW F A EiEA (65g) o LC/MS s MHD " =
256. 2,

[0241]  G. 6- AR P4IE —4- & -5- FEEME% IF (2, 1-F][1,2,4] =1k

[0242]  ASE 4546 &4 F (10g, 39. 2mmo 1) & AL % (4. 4m1,47. Immol) 1 — R AE L
% (5.5ml,31. 4mmol) [ ZRIR-E 4 (150ml) 7E 85°CHitE: 2 /NI, 2R 5 FF N SR AL %
(1. 1ml, 11. 8mmol) o 2 /NE &, BN G EALE (1. 1ml, 11. 8mmol) o [ NIR A4 85°CHr
SRR 1N ARSI TREEVIE T & P, A TRIR S B e, T8, L2540 .
FH ot A I R M 4iAk, F SR i, 3R154L 59 G sl 4k (9. 9¢,93% ) o

[0243]  H. 6— A FIAUHE —4— (4- 9 —2— AP 3L —1H- W9\ —5— JE4 0% ) —5— RN ng IF (2, 1-f]
[1,2,4] =Wz

[0244]  4- Ji —2— 3 —1H- M| —5- 2 (6. 47g, 39. 2mmo L, 4% W~ 32 ) i — AR 2k AR o fie
(100m1) YW GRS, RIGAHE -20°C o —IRMEIMAZGALEN (60 % [T, 1. 57¢,
39. 2mmol) o A R NVIRGWT 2 0°C, FEHiHE 30 438h, A HI 2 -20°C, AR5 — IR AE
SCHEBIAL A G ) — RS R (100m1) o RN ATT R . 30 B E, IREWH IN
HC1 (200m1) &AL, JE 218 2.1 (1. 8L) Fké, HVR B 10 % A AL (0. 41X 2) L IN NaOH %
7 (0. 3LX2) Gl (pH = 2,200m1) FI NaCl % (0. 4L) PE¥. THAWAH, B2,
RS 1 O E A (152,95% ). LC/MS ; (M+H) " = 403. 1.

[0245]  T.4-(4- % —2- A& —1H- MWk -5 JE4K 0% ) -5 RAERML & JF [2,1-1[1,2,4] =
% —6- i

[0246] AL o1k 54 H(15g,37. 3mmol) « IR ¥ (12g, 190mmo1) 1 Pd/C(10%, 1. 5g)
REY ZFEFBUZ (100m]) A FE FHEE 2 /M. BEYH Celite®id 38, uEW H
LR LTERRE , R 10 % SALBIA TR (2X) S %BRIREFNA TR (2X) FEhKPEdk. T
ANAE (Na,S0,) , ELAF AR IRAT Ve bl 0 ] 46, 12 8 1 — U R ee i, SR AR AL & 52 B
O [E A& (7.82,64% ) o MS :[M+H]" = 313.2, 'H NMR(CDC1,) : 8 2.44(s,3H),2.51(s,3H),
6. 31 (s, 1H) ,6.95(dd, 1H),7. 07 (d, 1H, ] = 8. 8Hz) , 7. 38 (s, 1H) , 7. 78 (s, 1H) »

[0247]  SEjtfsl] 1 AT T IR 5 AMPIER IR A

[0248]  A-1.4- & —5— FFEL - k% 3F [2, 1-F111,2,4] = -6- R L5

[0249]  [n] 1OL Je N H N 4- 523 —5- F 3L — nibmg 3 (2, 1-1[1,2,4] =W -6- R
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LliE (155. 1g,0. 70mol) FFZE (2. 7L) o ARG IS L% (128. 8g,78ml, 0. 84mol) F1—
SN LI (94. 2g,127ml, 0. 7T0mol) o TEZWL T HidE RIIREH 5 7081, 85 IR, £
42 20 /NI . HPLC 3 M R B AR R R 58 BT K o IR G VA HIA 0°C, I KHPO, YA
(527g W T 2. 4L 7K ), PRI I N 3040 e IR S W RS OR3P AE 5 CLAR . IR A&
2 pH 2y 80 IRGWAE 0C~ b Bt 20 73 5h, ARG =W H: | /DIt 73 B HUAH, H KHPO,
W (85g ¥ T 405ml 7K ) FZK (345ml) PE¥, SR Ja i 98 3025 R 45 22 T U BT HE B R Tl 1
AR (L), R AR KT 2R (EE= 38C, lJj= 9Torr) . W4i)5, @it
HPLC WLER B2 4% ¥ 2K

[0250]  J.4-(4- 8L —2— A3 —1H- MWk —5- L4 ) —5- AR JF [2, 1-]1[1,2,4] =
% —6— FIR Ll

[0251] [ — 0 B A-1 [ 5% B 4 56 8% 21 1OL e B 2% o, i o\ — 1 2% F9 5 i (1. 1L)
K,C0, (276g, 2. Imo1) H1 4- 3 —2— FHE —1H- W[t -5- BF (109. 5g,0. 70mol) o K MIRAWITE
IEGRE TR 16 /M, AR JFVeH1 42 0°C o IIAUK (2.0L) MR RS (2L) , PR A%
AL PR RFRTE 200C AT o /- B &AH, KA SR 2B (2L) $8EL. A IFA IR,
KK (2L)  10% LiCl /KM (2L) FiZK (2L) ¥E¥. ARG MAFZE (L), ARG A AL
REA) . BIMAFZE (500ml) , BARATREY) . LC/MS ; (+H) ™ = 369. 4. 'H NMR(CDCL,) -
61.41(t,3H, J = 7.15Hz),2.45(s,3H), 2. 87 (s, 3H) ,4. 39 (q, 2H, J = 7. 15Hz) ,6. 34 (s,
1H), 6. 98 (dd, 1H) , 7. 08(d, 1H, J = 8. 25Hz) , 7. 90 (s, 1H) , 8. 15 (s, 1H) »

[0252] K. 2-[4-(4- 9 —2- & —1H- W|Wg —5- 43 ) —5— AL — mibn 5 [2, 1-f] [1, 2,
4] =WE -6-J& ]- N —2- i

[0253]  [i-—PER (JPIR J) AR EEVER R 10L RNV, IR &1 28, 48 5 R W
RRUER) 1. 1L, ARJFHUINA THE (1. 1L) AT LiC1 (140g) , R MIRAYIVAHIE 0°C. RGN
NFREBALIR (L AM PR /THF (75 & 25) W, 2. 1L, 2. 8mol) , YR 38 HL i A T80 A Py 35t
JERFFAE BCLUT o SANARITRIZA 2 /NN o [ NIR-EAE 0°CRHHE 2 /NN, 2SR5 48 3 /)
I T+ 15°C, IGIN HPLC 582 3 5% WL EEE . SR )5 IR NIR-S W B E1 2 5°C, #
A 100ml FEEBRAL IR VR G DA HE 1.5 /DIt SRIEIMA LR L (1. 5L A 15% NH,C1 %
W (3. 20)) , AR SR FFAE 5CLUT o 3 B AH, AKAHH 2R Sl (2L) $2E. & IF AL
AH, H 15% NH,CL(2X 2L) HMIZK (2 X 2L) ¥k, B8 WAd, 345 I W) ) o & T2 2 60 i 44
T 8Tk BL), K% (1= 37C) FEBw . wul e # (400g) , I A HF
Bt (TL) M 5% LR MR/ AW Ee (1. 2L) Pridcdi. 28T, Hi15 58 A A 4, jr Hp
AR ZEE (1.2L) o IR B S 10L RNV EET, 50 CHERE 2 /NN 5 FRAF B IE K -
IRV R IEGR T, A B A . REMABEGE (2. 6L) , RSP =11 N i 20 /)
N o L PEPTAR A, I PERE (LL) BV, 46 50°C R IR T4 24 /Mo 3715 2-[4- (4- 3 —2- 1
B —1H- MW -5 FLAR L ) -5 BRI I [2,1-F1[1,2,4] =M 63 I-TH 2- BRI AT
[l 1k (186g,75%,3 LR )« LC/MS ; (WHH) ™ = 355. 4,

[0254]  I-1.4-(4- 35 —2- AL —1H- 5| —5— JLAHE ) —5— b JF [2,1-£][1,2,4] =
% -6 ¥

[0255]  O°C N[ BF, * OEt, (120ml, 0. 948mol) A — 4 ey (200ml) A H,0, (50 %
IR A. 6m1,0. 0790mo1) o SLREREHIE 0'CHERE 30 260, IRIFAHIE -20°Co AET—A
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B, A — 2R 2-[4-(4- 9 —2- 5 —1H- W% —5— L4 0L ) —5— ARk I [2, 1-F]
[1,2,4] = —6- 3£ ]- T —2- % (20g,0. 0564mol) ¥ T — 4L F 4% (400ml) , FH [A) 482 i $ufs
R 2R EE P i AN S O TR = 20 4389 ) o I %
NS Ay —15°C~ =25°C o A SERGE » RN LT+ 22 —15°C, B ARFFIZIREE 40 438
RNRE B NN Na,S0, (200m1, 20 %6 7K E ) T LEERZ (33 % 7K, 300m1) HF K.
N PR s R 1) 38 PS8 AT S N ) N P AR FFAE O°C LA o R B9, RNVIR G Wi+
2 /NBE AR JE N A3 2 o 3 B S AH, KA SR B (100m1) $2EL. & FFA HUAH, MK
H 5% MR KB (100m1) 10 % NaHCO, (100m1) 7K (2X 100m1) FlEh7K (100ml) ¥EG.,
RIG T 138, B IRGAIRAS R IR M EFET Florisil A, HIUERRRE/E N L
B, A 30% LTR G HE / PRl e WO & A Prida P 4k 4, B ki, Fl SR LE /
Bl G . IR A, B By, 3813 9. 19 (52% ) P& =Wyt o il i . B Yd
FEW, 1 40% LR LG / BRIEAE A e i AE ik e L 4if, 3543 55 48 2. 5g (14% ) FTiir=4.
4= (4= 7 —2- FEE —1H- WWg —5- FLAFL ) -5 EEALE IF [2, 1-11[1,2,4] =& -6- B 5=
HH 11.6g,66% .
[0256]  Jx AHHPLC :3. 75min (YMC S5 ODS#J:, 4. 6 X 50mm, 5 0. 2% R 10-90 % Al 7K %5
V&, Bh BB AL IS [R] 4 43R, 4ml/ 43, 220nm AR WS ) o LC/MS ; (M+H) © = 313. 2.
[0257]  4- 5 —2— FE3E —1H- M[W% —5- EE )il 45
[0258]

H

N

g
HO

F
[0259] L. 1-(2,3- 4 —6- AgFLoR3E ) - 7 —2-
[0260]  [i] 10L Je SV 25 P ABCT BERR (570. 6g,5. 082mol) FIPUZIMEIE (2L) o FFAETH L
FE, TS BIF A EIE 11°C, RGN LBE LR L1 (668m1, 5. 082mol) o LBk L TR LRI
IINTEEE 1/, iSRRI S I N 2R, A8 [ N s N iR S AL 25°C . B
THRE LR 5, BEAS iR . AN SERUG , RNIBGIA IR 10°C~ 15°C, 2R 5T
hn1,2,3- =RANIEZE (260ml,600g, 2. 259mol) [KIPUSRIEEH (1L) o IIANTE 35 434h, Af
MELFTHAING: » 8 HIMAN TR, A R AL 21°C o IMASERUS » BT g B R VIR A
YT 2=, Bkt 2. 5 /BT, BRET LC AR B EEA 1, 2, 3- = HUIHFEARTR IR T, 153 100 %
HALR, RNIRAEYFAEIR 15°C, B 15 438228 in N 3L IN HCL, #6 (03 e 48 i R V8
TEE AT . KA pH 20 4. IREWH LR CBs (2X 1L) $-HL, & IFA HUERE, H 3hK
(1L) Feidk, A5 WRAGRATIE AR o
[0261]  ZRTEHIMPIRIINN 10L [NV 2%, % TUK 4/ (1L) o ARG IIABRER CWRBRER, 1L) , 1]
&2 2l ZLE) AR BEIRORR T RS e FREEN U HE , S NRA PAE T0°CIn#k 3 /N,
5 LC TR HIE R 100 % Ak . RNIRAWAEIZR 15°C~ 20°C, INA LR LBE (3L) Fl
K (6L) o WA SR A WL TR 438 TL BIKAH, H IR ClE (2X 2L) $2E. Shiy, n)
SR WS A AL, F IN NaOH (6 X 1L) (/KAHE) pH 24y 6. 6) FIEh/K (3X1L)
Ve WG AR (R 35°C,36 torr) £ 10 /NN, 3543 569g T fib &4
(A5 O UKL, 282 HPLC 23 # AP 4 82% 4
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[0262]  GC 4375 7m, bR B LR ZBE A 3%« KF :0.25% . 'H I °C NMR S54RiE BEAHAT .
FEHITR AL X AR (para regioisomer) o

[0263] M. 1-(2,3— 3 —6— A2k 2R3k ) — I —2— i (183g) FKELEN (100g) VR-A VI EE
FH (L) AR 3 /Ni o SRJE VA HR VIR G, B R b 2 0 i . BRI &
B ClE (1) ke, I8 KBS 705 7K AR 2N HCL HhA, FH SR £ (2 X500m1)
Pl S IFANUAHE, F SR ARVES:, T4 (NayS0,) , ELA5k4s, Sifete (bl . [ 14 FH — S BEmT
P, IR IRTS 1- (2 R -3 AL —6- iHZE AR A ) - T —2- M s e il i (121g,71% ) » LC/
MS s (M+H) © = 228. 2,

[0264]  N. A7 —DERIF) 1-(2- F —3— F 4 —6- 2 285 ) — T —2- W] (454mg, 21mmo1)
G ALILnEE (0. 9g, 7. 8mmol) [IRAMIAE 180°CHEFE 75 /3h. NAAHI 2 %3, il IN
HC1 (3ml) M ZME L BE (10ml) ke, i vk, WM ERK (2x) PRk, T8 0F B a5k 4, 3R19
1= (2 J —3- R0k —6— AZEZRTE ) — T —2— M A (ELlE 44 (410mg, 96% ) , X [EM AL/t —4
i AT TR 8, LC/MS ; M+H) " = 214, 'H NMR(CDC1,) : 8 2. 37 (s, 3H) , 4. 22 (s, 2H) ,
6. 95 (dd, 1), 7. 95(d, 1H, ] = 9. 35Hz) ,

[0265] 0. AT —ZERE 1-(2- % -3- B3 -6 iHZE KA ) - TH —2- fid (50g,0. 234mo1) Ji
AE 2L [AJRBERET IAZK (L), 3 st L BVF AR R T H e — IR = iR
Mefh (225g,5.5 &) , ke S NVIR-SW) HHAE HAREF < 30°C, H 3 HPLC 73 #r 3k M G 4h Jm
B (lE DT LA ). ERE, RNIBEWAER 0°C, 5251 38K 7 k Eb 14&
e YBreWAE<< 50°CHFE. A (under house vacuum) T4, 35153 4— 5 —2— 3L —1H- 19|
Wk —5- T (31. 4g,81% 38 ) , 1%/ W53 B R st (o i OB K o 127 W) ) HPLC 4B > 99. 8.
'H NMR (CDC1,, 400MHz) & 7. 8 (s, IH) ,6.9-6. 7 (m, 2H) , 6. 2 (s, 1H) , 4. 7 (s, 1H) , 2. 4 (s, 3H) . °C
NMR (CDC1,, LOOMHz) & 145.7,143. 4,137.5,136.7,134.4,120. 1,112. 7, 106. 8,95. 4, 13. 3.
[o266]  1fif H., 1-(2,3— 5 —6- iHZEREE ) - A —2- B ml ik k3L e 7 v A o b @ik
“.

[0267]  P. 1-(3— 2R FIASE —2- G —6— G2 — %8 ) - N —2- W

[0268] ] 1-(2,3— 9 —6- fiH & K J& ) - T —2- Wi (2. 5g, HPLC 43 #T i 4l & Ol 82 %,
9. 54mmol) IV P MK FEE (2. 5ml) F1 LiOH « H,0(1. 07g, 25. 58mmol) » 2R J& N#4 %
MAREYIA 100 ~ 110°C, i dt 4 /I, H R HPLC 73R B R N 58 4. B EI R =G, =
AL (18ml) Mk R NVIREY), FIN HCL Hof s pH6-7. 73 8525 AH, H B K UES IRl A
B At B LSRR N B (30-25ml) , LT aR 45 5 . TS IA H1% 0 ~
5C, FHiiHE 1 /I o ARJE I UEIRE, JEUE I BR b vt 1E 50°C B Tt (il 4 12-15
/NI, 343 1. 6g TR ALG4, HPLC 73 AT Al B 8 95%  HPLC J7¥% 4% :YMC Pack Cyano3um
4. 6 X 50mm, %51 A :0. 05% TFA [f] MeOH %3 7K (20 & 80), %1 B :0. 05% TFA [¥] MeOH %
Vs AK (20 ¢ 80), WK :254nm, VI :3ml/min. BHEEEWIA] 3 4340, B Y% B 100, ALIEE
FIEREA 0.5 73p8h, 4% B 0. AR IR ADLHFR), L 2 508 57, 2. 2-2. 3 3%
[0269] Q. 4- %R —2— A& —1H- 5| —5- %

[0270]  {EEV/SEREE T, 218 N F AT — 2B AL -5 P (20. 00g,66. 03. 30mmol) ) A F Vs V&
(300m1) LI 10% Pd/C(2.0g) FHMREL (60. 0g,0.95mol) « K MNIREWIHFE 3.5 /)
I, AR5 I L8 2R (200m1) ke, ) Celite® / FEfZ#HIL g . TR WAL —Fi R ik 754l
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1k

[0271]  FLZFWRYE )T, PR S ik W H E M2tk H 30% LR 4.1 / Cledilit, F =5 %t /
TG BE 5, 3545 (7. 32g,67% ) AT AL S (A 6 14

[0272]  FLZEWRGE G, TRV T A PR, DU IR, FH A PRk . SRR S,
A3 (6. 66g,61% ) brAfAY)H) E G A,

[0273]  1-(3- ZKAIEIE —2- 3 —6- A2k — 2K3E ) — T —2- Wit ] H R IR IR IL & 1 7 8%
ok 1-(2- G -3- Ak -6 HFEAREL ) - T -2- i,

[0274]

NO2

HO
F Mo 0

[0275]  1-(2- % —3- }2J& —6- AHAE R ) - A —2- Wi
[0276] 55 R-1 =R T ) 1-(3— 28 AR —2— Rl —6— A 25 4555 ) — I —2- ] (3. 03g,
10mmol) HJZBREF (5ml) MZER (Bml) WP IMAZREE (48% /KW, 3ml) « MANJE, [
R4 100°CI#A 30 23 8h, ARGV HI R iR ABFEL ZIREY N 10m] Okt FIHE
WOTHds. TREYH R CRE (50ml) Fike, FHE/K (3X20ml) B TEAVAMH, Bk
9, AT 1-(2- J -3 F2 Ik -6 AHIE AL ) - N —2- MfE B ik (1. 70g,80% ), ix[E 1Ak
LRI T 203, LC/MS ; (M+HH) © = 213. 2,
[0277]  J57ER-2 :1-(3- ZE I -2- | —6- ASFE2R3E ) - T —2- ] (65. 0g,0. 214mo1) Al
SALMEBEES (60. T4g,0.526mol) KIVBAWILE 180°CHIFE 1 /it RNIR A YA H 2538,
F 3N HCL(100ml) M ZPR ZBE (500ml) #ike, ik yk. AKAHH LR CEE (2X) &5 &AL
AH, R KPRV, T8 (MeS0,) , R I Uk, BL AR o ke R A P s 1 Ak / PRI ot €5, T 90
FLAURGR, IRTT 1 (2 J —3— 25 6 AR 5E ) - TN —2- Wil e il i (37g,81% ) o LC/
MS ; (M+H) " = 213. 2,
[0278]  BR#, 1-(3— K F A —2- 9 —6- A 455 ) — TN —2- B o] W R iR 34k Ol 5- 2K
B —4- 9 —2— F 3L —1H- M|k, i P ml iR 22 X 2L
[0279]  S. 1-(3— K A4 2L —2- G —6- A5 2R 2E ) — A —2- M (9. 09g,30mmo1) 1 P P £2
(~ 5g) IREVHI P B (100ml) N 40°C, 28 J5 I ZL B HE T 30 2383 i ) 5
B (15ml) o [P L/ S, RNTREPIEHI 2 %R, H Celite b i€, We4d . MMt ik
B R PREENL, B AWK, 3015 5- R AL —4- H -2 3k —1H- MR RR 2R A
(6. 1g,80% ), LC/MS ; (M+H) " = 256. 3",
[0280]  “jiifs] 2
[0281]
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[0282]  4-(4- i —2— L —1H- Wg[% —5— FLARIE ) —5- HIE —6- M4 L e it AR AU Rt g I
[2,1-f]1[1,2,4] =&

[0283]  4-(4- # —2—- B & —1H- W5 Wk —5- JE 4 3% ) -5 A BEmbn& Jf [2,1-1][1,2,4] =
1% —6- FiE (S 1) (200mg, 0. 64mmol) «3— 54 1, 2— FRAE A (297mg, 3. 21mmol) FIHK BB
(445mg, 3. 21mmo 1) VA DMF ¥ (Im1) 7E 50°CHiF: 6 /N W HI R ER G, B85 WRkY4,
FH it AR JE AT 2idk, B 50% LR £ 1R / TRt , A3 b4 S 3R 5 A E 44 (190mg,
81% ). MS:(M+H)" = 369.

[0284]  =CHEfH] 3
[0285]
H
/) Chs
At gy
OC'Ha \NF
HO N~ A

[0286]  1-[4—(4- 4 —2— FIL —1H- M| —5— FE4R 3% ) -5 3L - mikng 3F [2,1-f][1,2,4]
—WE —6- A 13- FmEEL - N —2-

[0287]  SEJfEf5] 2 (10mg, 0. 027mmo1) F1FFREEREH (120mg, 85% , 1. Ommol) YR A 411 DMSO %5
W 105°C ik 1 /iy o WRATIR-EY), R ZERT 4k, H 5% TEE / L1 SERDEMG, 3R1h5 2
thEE A tE g (5. 5mg,45% ) o MS : (M+H) © = 449. 3,

[0288] =Lty 4
[0289]
. . ' H
N
(o] 3
= O/J:;::[:;>_—CH
N &
CH O \Nf
HO \ N‘N’J

[0290]  1-[4-(4- 9 —2— F2& —1H- W[k —5- JL400E ) -5 A& — k& JF [2,1-F1[1,2,4]
=R 6 AR ]-4- ( R AL ) =R T 2-

[0201]  sEjififsl] 2 4k (40mg, 0. 11mmol) N, N- — AR LRSI (94mg, 0. 66mmol) FIHREE
B (91mg, 0. 66mmol) VR DMF ¥ (0. 5ml) 7E 8O°CHEHE 1. 5 /it REWH A Phe
Pkt L e I A ik 4 . ML FH 2% 1 HPLC R Z ATk, iE iR IZ M A 10% Il / &
1% CBEVENL, SRAFAR AL AW A EE A (13 Tmg, 26% 7% ) » MS : (M+H) " = 493. 1,
[0202]  FH 5 S ifh) 4 Bk AL 7325, A0 22 P B () 6 0 ISR AR R 45 S AL
Yo

[0293]
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H
| N
: Y
" SN
H .
LS
[0294]
k3 R LC/MS | %= %
o\\z,o f4-(4- g I - o] ek S
5 ] 1-[4-(4- F-2-F £ -1H-7%%-5-| 465 | 29
A B )-S- F K -vheg 5 [2,1-
Nil,2,4] =%-6- X A HK]-4-(REL
BB A)RA T-2-5 |
6 P [N R 2T E-TH-%- | 464 | 29
RERNEE $¥ JER.F ST AR
ﬂ[1’234]—:“%"6')§%]'2-%£'
A} - T A B
7 1-2- A -okob I )3 [4-(0-F.| 465 | 33

[0295]
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8 ,'i\n—} 1-[4-(4- §.-2- F £ -1H-73| = -5-| 451 80
N B RE)SF Aok F 21
fl[1,2,4] =%-6- & 84 ]-3-2-F
ko -1-24)-7-2-8F
9 Qu—} 1-[4-(4- £,-2- F % -1H-v3} %} -5- | 437 50
A EAE)S- TR - g (2,1
f](1,2,4] =%-6-3k F A ]-3-oK-
1-#-R-2-BF
10 A | 1[4-(4- F-2-F £ -1H-"31 % -5- | 438 45
AR E)S5-F R -nb =g HF[2,1-
fl[1,2,4] = % -6- & & & ]-3-
[1,2,4] = vd-1-%-5-2-BF
11 T(D-O\/ 1-[4-(4- £-2- F & -1H-%3| % -5- | 464 76
A FK)S5-F A -wbwg i [2,1-
f][1,2,4] =%-6- 2 RA]-3-(R7=
S3-E A A)-R-2-BF
12 Q\H 1-{3-[4-(4- &-2- F A-1H-%[%-| 453 | 12
O ue 2 15 g R OR)-S-F A -wbeRH[2,1-
fl{1,2,4]1 =%-6- K f K ]-2-F 4 -
7 3k} -l -2- B

"
N
o J: I />' CHa
CH3
HO F
NN

/H>—\o \ N\N//I .
[0298]  (2S)-3-[4-(4- 3 —2— FEE —1H- MWk -5 FE4E 3L ) -5 L - mikn& JF [2, 1-11 1,
2,4] =Wz -6 FEE I- N —-1,2- %
[0299]  SZjifs] 1 L5 (45mg,0. 14mmol) « S—(=) Fi/K H i (330mg, 4. 2mmol) Fl = 2, Ji&
(G u L) IREVIN LB (15ml) 78 75°C A 2 /NN o WG A AL IR Z Hr

[02906]  SEjiafs] 13

[0297]
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itk H1 100 % L2 LBEVENE, FRAF bl S 010 LA 1 (26mg, 48 % 77 5) o MS « (MHH) ™ =

387. 2,

[0300]  HH S sitafs] 13 Frid AL 7 v, A H & iE A A il 2 R o &4 X TS50t
%1 15 A1 16, 48 H GG KFPEEALTA M (10 298 ) o XT3k 17 F1 18, 48 A4 i F 46

AKH AT BE (7 258 ) .

[0301]

3\ zE x

R \\NF

£ A

MS
(M+H)"

% F

(2R)-3-[4-(4- £.-2- ¥ £ -1H
3l 9k-5-2 A )-5- F Foibeg
F#12,1-][1,2,4] = %-6- X &,
£]-&/-1,2-—8%

387

33

15

(2R)-1-[4-(4- f.-2- ¥ % -1H-
k-5 )-S5 F Aol
F[2,1-6][1,2,4] =% -6- & &,
HA]-7-2-82

371

82

16

(2S)-1-[4-(4- §.-2- 7 & -1H-
"lok-5- 2 B )-5-F Avkeg
3 [2,1-][1,2,4] = %-6- £ &
#*])-%-2-8F

371

54

[0303]
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17 e (2R)-1-[4-(4- #.-2- F £ -1H-| 401 47
SN | RS )5 s

7 [2,1-][1,2,4] =%-6- % &
A]-3-F 84k-A-2-82

18 ey (2S)-1-[4-(4- £.-2- ¥ & -1H-| 401 46
D‘,\, gl R-5- R B )-5-F Aok g
#[2,1-4][1,2,4] =%-6- X &,
A]-3-F 8 A-R-2-B2

[0304]  SEHEMH] 14 [FICE KT :Col,oFN,0, ITHEAS ;C 59.06%, H4. 95%, N 14.50% , il
SEAH ;€ 58.96%, H 4.96%, N 14.43% . HRMS ; (M+H) " :387. 1455,

[0305]  SEjifdl] 15 HITCE T :CoH o FN,0, FIHHELAE sC 61.61%, H5.17%, N 15.12%, F
5.13%, M 5E{H ;C 61.35%, H 5.06%, N 14.99%, F 4.88%., HRMS ; (M+H) " :371. 1522,
[0306]  SEjfs] 17 HITCER 73 AT <Coolly, N0, IITHARAE, C 59.99%, H5. 28%, N 13.99%, Il
SEAH ;€ 60.19%, H 5.12%, N 13.91%. HRMS (M+H) * :401. 1638,

[0307]  SEjifsl] 18 HITCE 73 AT :Coplly, FN,O, ITHARAR, C 59.99%, H5. 28%, N 13.99%, Il
SEAH ;€ 59.98%, H 5.23%, N 13.88%. HRMS (M+H) " :401. 1621,

[0308]  =Zjiifs 19

[0309]

N
,E I Y
HO s
NN

[0310]  3-[4-(4- 4 —2— P IL —1H- WM —5- FE4R 3% ) -5 3L - mbng 9 [2,1-f1[1,2,4]
=g —6- FREEE ] - -1

[0311]  SEHEH] 1 AL-54 (50mg, 0. 16mmol) \3— ¥ —1- A EE (100w L, 1. 1mmol) F i & 2
(100mg, 0. 72mmo1) VRGN LIEHVE (1. 5ml) 7E 35°CHiHE I . i yEIR G, Wi, HE
R ZHraiAl, F 30% LTR O WE / A P RE Vet , SRAFAR AL S P A i & (26mg, 39%
FEF) . MS  (M+HH) T = 371,

[0312]  =ZHEfF] 20
[0313]
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[0314]  2-[4-(4- 7 —2— 2L —1H- W|W¢ —5— B4 ) —5- FLmEE I [2,1-r1[1,2,4] =
B —6- FLAEIE - 2

[0315]  SEJtifh] | AR 52t 19 KUK 7, AR CRE (13 &) A3, 315
FREEALEY) (49% ) o LC/MS ; (M+H) ™ = 357,

[0316] ST 1 21
H
N
SV
cHy 9
F

[0317]
SN
N
Br

[0318]  6-(2— YA Z. 4805 ) —4— (4— G —2— FR L —IH- MW —5— LR L ) —5— LIS IF [2,
1-£1[1,2,4] =1
[0319] S5 1 (300mg, 0. 96mmol) 1,2~ — 3R LA (1. 5ml, 17. 4mmol) FIEZERHR (1. Og,
7. 2mmol) AW ZIER T (10ml) 78 50°C I 6 /NI JRA W LR, it ik IE
FUAEWRG . L IR R AT 44, T 10% IR Al / — A P Bl SRR 8k 5 E &
[ {4 (405mg, 100% ) o MS : (M+H) " = 419,
[0320]  FH L5 SElifs] 21 Pk AN 7 v, A A5 iR AL )& R AL 54

[0321]
H
N
Q-
(o
R ~\~ \:T
[0322]
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LA R 2 AR LC/MS; | %= %
M+H)"
22 3 6-3,3-—F A&-RAK)-| 415 81
N }

4-(4- -2 F 3-1H-73|%-5-
AERA)S-F AL
[2,1-f][1,2,4] =%

23 o }—7\ 1-[4-(4-F-2-F & -1H-72k | 4474 10
>\é' -5- 3 AL )-5- F AR -ribe A
[2,1-£][1,2,4] = % -6- & &
]-3-F s i - -2-BA

‘N
P P g
"0=S. /" \

/ \“ \)N F
N \ N. =
(;‘.‘ “~

3}”% N :

[0323] SCHEfF] 24
[0324]

[0325]  N—{2-[4-(4- i —2— 5L —1H- Wg|M —5- L4 ) -5 & — ks 3F [2, 1-1] [1, 2,
4] =WE —6- FRESEE 1) - ( IR A ) L%

[0326]  7E 4 T H, L) 21 46 & ) (80mg, 0. 19mmol) « N, N— — FF L filh Wt fi% (150mg,
1. 2mmo1) FHEKFEREF (400mg, 2. 9mmol) VAW DMF %5 (1. 5ml) 7€ 80 CHiH: 2 /Mif. X
NRG YA HI R 8,  CH,CL, Bk, b IRk 4a . A FH 2% 11 HPLC 2ifk, SRAGpRifb &
IR A K (48mg, 55% =% ) o MS : (M+H) ™ = 463. 2.

[0327]  FHL5 Sty 24 P FAUR 751, A8 FH A0l IR Sie i R 48 R AL G4 o A3 P AP Bk

JIR ) 2% SE A9 27 A
[0328]
H
N
L0~
R .
.\_\0 ‘é/gi F
N+
[0329]

35
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kA1) R & A% LC/MS; | %> %
z (M+H)"
25 -~ ] [ N-Q2-[4-(4-f-2- F A -1H-%| | 435 31
& wk-5-2 B )-5-F -k 5F
[2,1-£][1,2,4] = % -6- X &
AN -(RARBR) T
26 ,,.;s\(g_} N-{2-[4-(4- §.-2-F £ -1H-%| | 434 67

°0 | RS-RRA)S5-TF A-es it
[2,1-][1,2 4] =%-6-A A ]-
TA}- T BB

] [N-(2-[4-(4-A-2-F A-1H-% | 384 | 75
° R-5- R AH)-5-F Bobd f
[2,1-][1,2,4] =%-6-A 8A]-
TE}-T B

27 H

[0330]  SLjiafy] 28

[0331]

N

CH
cas\oj i OQ:/)‘ *
6 SN F
. CHj .
[0332]  {3-[4-(4- 3 —2- A 2L —1H- W[k -5 JE42E ) -5 AR — k&I [2, 1-F1 [1,2,4]
—E -6 A ] A - R — L
[0333]  A.6—(3— ¥R — NAZE ) —4-(4- 5l —2— I —1H- gt —5- L4 2E ) —5— R ZEntLng I
[2,1-][1,2,4] =HE
[0334] FE@ESAH OCT, MLl 1 54 (40mg,0. 13mmol) 3- ¥R —1- A EE (36mg,
0. 26mmo1) Fl = FKFEMH (68mg, 0. 26mmol) ¥ - i A\ DEAD (45mg, 0. 26mmol.) » VB -&H)7E
IR TR 3 /NI, Bk . AR IR E AT AL, H 20% LR O/ s R EE
R AED A AR A (37Tmg,66% ) o LC/MS s (M+H) ™ = 433,
[0335]  B. {3-[4-(4- & —2— I —1H- M|k —5- FE&FE ) -5— FRFERL& I [2, 1-£1[1,2,4]
=R -6- HEAEE - TN - R T
[0336]  ALA&4) A (8mg,0. 018mmol) VMR — LM (0. 5ml) £E 110°C Gt 7 o FH &
R ZEMT4idk, I L8R LB 10% B / LR LBEVEI , 3745V WO bR 8L &4 (Tmg,

-4
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79% ) o MS : (M+H) " = 491,

[0337]  SLjiads] 29
c’;‘S CH3
S"\\__ﬂ\ A Ny F
\ N\N‘é! '

[0338]

[0339]  4-(4- 5§ —2— FFJE —1H- Mg[g —5— JRARHE ) —5- HIE —6-(3— HImAZE — U4RZE ) — it
3 [2, 1-f]1[1,2,4] =M

[0340]  FRAE A 3— HAZE —1- NERAE AN EESL, 5 St 28 AR A Pk AR 7 i 2%
(32% ) WrEALE . LC/MS ; (M+H) © = 400,

[0341]  SZjf] 30

[0342]

5\ ZEI
w

Cila cHy §
693"\\__\\ Sy F
N\ N\N/J
[0343]  4-(4- 55 —2— F2E —1H- W[k —5- B4R 2L ) —6- (3— R WRAIERE - N4 ) -5 F
FEntg If [2, 1-F1[1,2,4] =M
[0344]  O°CF, [f] SZ i 451 29 (25mg, 0. 0625mmo 1) Ft] — 4 7 % %5 ¥ P I A\ m—CPBA (77 %,
14mg, 0. 0625mmo1) o £E O°CHIFEIRAY) 30 73805, I = KIEBE (Bmg, 0. 019mmol) o #£ 0°C
PR 30 280 iE , FLE WG ROVIRA W) ML H 25 1 HPLC 24k, SRAFAR AL S 0 A
4R (11mg,42% 7% ) o MS : (MHH) " = 417,
[0345]  =Zjifsl 31
[0346]

;\ zE' x

1®)

Blm- =" N

N\ _N_ =
N

[0347]  (2S)-4-(4- . —2— F2E& —1H- W[ —5- FL40 0% ) -5 I -6 IR4R S pe 2 FR AR 2% -1tk
3t [2, 1-F1[1,2,4] =W

[0348]  SZjtifs] 1 4bA4) (311mg, lmmol) « (2S)—(+) — X AF FE KTl IR 4 /K H i s (311mg,
1. 2mmo1) F K,CO,(200mg, 1. 45mmo1) [¥] DMF ¥9% (3ml) 7E=VE S Hitk 4 /M. IREWH &
M CWEA e, L UE A . BEVE A ERK RS, T, W 4d . MR B POd AR E M A Al (R,
50% LIR WG / Tkt ) » AN SY) (340mg, 92% 73 ) o LC/MS ; (HH) " = 369. 1,
[0349]  SZjfifp] 32
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§:E
/
0
Z\-\ =" N

N\_N_ 2
. \N

[0351]  (2R) —4- (49 —2— FF 3L —1H- W[ —5- FLARFL ) -5 Ik —6- FR4H, L e 3t FR AR 36 - it
3t (2, 1-F1[1,2,4] =M

[0352]  J@ ik 5 Silids] 31 AN 7%, K St 1 A A (2R) — (=) — X AHZE AR PR 4 7K
H MBI, SRS PR AL A, LC/MS s (M+H) ™ = 369. 2.

[0353]  SZjifh] 33
[0354]
H
N
0 / 3
cﬁgﬂ/\o%i F
N N
HO \ N\N/)

[0355]  (2R)—1-[4-(4— %R —2— W& —1H- MW —5— L4 %L ) -5 Ik — kg It [2, 1-F] [1,
2,4] =g -6- FLEHL -4 WRAEL - 1 -2- W2

[0356]  FEGALTH ~T8C I, [ — BN (282mg, 3mmol) f¥) THFE ¥ (2m1) AN IE T 281
(L. 6M B CHEH 1. 12mmol) o S NAIAE ~T8°CHEF: 10 20 B, IIASEHER] 32 454 (30mg,
0.08mmol) o FARALAEMILE 0°CHERE 30 20 8h, HI — S ehike, Al 1% Nal,PO, S pES: .
i Il 2% HPLC 44k, SRASHR AL S W B K (20mg, 53% ) MS - (MHH) " = 463. 2,

[0357]  SLjiafh] 34
H
N
0 ‘ /
)
> cHy ¢ ;
CHg

[0358]
NN
" Yo
HO \ N\N)

[0359]  (2S)-1-[4-(4- 4 —2— FFFL —1H- Mg|Wg —5- FL4E 3L ) 5 A ZE — mtkn& 5 [2, 1-r1 [ 1,
2,4] —WE —6- FLAEIE 14 PN - T 2- %

[0360]  SEZjtafsl] 31 4L -&W H sitits] 33 B 77 vEEAL bRt &4 (40% ) » LC/MS 5 (M+H) ™
= 463. 2,

[0361]  FHSZJER] 2 AL Sl St 4 4 G 2R T vk, H = e A PR St 1) 31 152
W 32 FHEHEAY, H & T I SELEGAL S

[0362]

[0350]
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\ =" SN
N\ N/)
[0363]
5k #45) R & AR LCMS; | %> %
(M+H)"
35 | ) (2S)-1-[4-(4- #-2- F #-1H-73] | 4382 17
s h-5- B R )-5- F ook S |
[2,1-f][1,2,4] = %-6- L & A ]-
3-[1,2,4] = n&-1- £ -%-2-8
[0364]
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36

@) 1-[A-(&-F-2- 7 A-1H-
-5k FA)-5- F A B
[2,1-6][1,2.4] = %-6- % F A& )-
3-[1,2,4] = vk -4t - 5 2-BE

438.1

6.7

37

(2S)-1-[4~(4- -2~ F 2 -1H-+3|
R-5- A R A)-S-F A ek I
[2,1-f][1,2,4] = %-6- X F K ]-
3-01,2,3] = »-1-2 - R -2-B5

438.2

39

38

(25)-1-[4-(4- f-2- F 2 -1H-%|
wh-5- A R )-S-F Aokt
[2,1-£][1,2,4] = %-6- K R A]-
3-[1,23] = -2-£-R-2-8%

438.1

30

39

(2R)-1-[4-(4-Fo-2-F &-1H-%|
e-5- A A )-S5 F A bk
[2,1-f][1,2,4] = %-6- K E & ]-
3-[1,2,4] = vk -4 - 5252

438.3

40

(2R)-1-[4-(4- -2~ F F-1H-+5|
%-5- 2 F A )-5- F Aok
(2,1-1][1,2,4] = %-6- % B A ]-
3-[1,2,4) = k- 1-4-R-2-8%

438.2

34

41

(2R)-1-[4-(4-F-2- T & -1H-"3|
w-5- 4 A )-5- F ks I
[2,1-f][1,2,4] = %-6- X B A
3-[1,2,3] = -1-K-F&-2-5%

438.2

24

42

(R)-1-[4-(&-F2-F £-1H-7|
wk-5- 5 A K )-5- F FLok oA A
[2,1-f][1,2,4] =%-6- L &K ]-
3-[1,2,3] = k2% - F-2-BE

438.1

24

[0365]
[0366]

SR 43
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CN‘\—.\ Me ¢ i
=277 SN

[0367]  5- & —4-(2— FIZE —1H- M|k —5- JE405E ) -6 (3— WRME —1- ZE 4L ) — Mg I
[2,1-F]1[1,2,4] =&

[0368]  A.5— AL —4- ZRAIE —6-(3- WRHE —1- & — N4 ) - Mg 3 [2,1-1[1,2,4] =
S

[0369] FE4R T 0°C T, ] 5— 1 2 —4— A< A FE ik s IF [2,1-F1[1,2,4] =W —6-
(1. 47g,6. lmmol, 45 2 W WO 0071129) \1- WRBEFL N B (1. 74g, 12. 2mmol) I = 2 I
(3. 2g,12. 2mmo1) VRAWII VUL LRSS (20m1) 0 DEAD (1. 9m1, 12. 2mmol) o T 15
EAE 0°CHiHE 30 80, SRS TE IR DIFE 1 /b o AR EFERY) . TR R Jod A
EMraidk, B 5% (2M NH, 1) MeOH 7K ) /20% /8 .1 /CHLCL, YEft , 3R15 BT i P i) % A
ik (1.6g,72% 73 ) o MS : (M+H) " = 367,

[0370]  B.5- AL —4- F22E —6- (3- WRNE —1- & - ASEE ) - IEng I [2, 1-F] [1,2,4] =M%
[0371]  FiRALE A(L. Tg,5. 05mmol) E HC1 /K¥EW (IN, 15mmol) A AIVEFIVE T 70°C
3N EABREE N P AR E Al [ RS, 2M NH, (7] MeOH ¥ /EtOAc =
2/8(v/v) 1, 343 5- AL —4- 240k -6- (3— WRiE —1- 2k - PNAUAE ) - mbig JF [2, 1-f1[1, 2,
4] =R AGEE (1.1, 75% 775 ) o MS : I+ " = 291,

[0372]  C.4- 5 —5- FJE —6-(3— WRHE —1- J& — N4UHE ) — mbng I (2, 1-1[1,2,4] =%
[0373]  {L&H) B(0. 45g, 1. 55mmol) [ POCL, ¥ (8ml) 7E 80 CHiH: 5 /M. HAfRr 4%
K. REWET S G, IR VKA HI NaHCO, ¥R £ /K Ve, T8, il y€. IR46 38
W, AT 4- F -5- I —6- (3 WRIE —1- & — VAL ) - MErg I [2, 1-F1[1,2,4] =3
EIE A (0.47g,98% 757 % ) . LC/MS s M+H) ™ = 309,

[0374]  D. 5 FZE —4-(2— FIIE —1H- MWk -5 FE4HE ) -6 (3 WRIE —1- LN AL ) - mEnk
IF [2,1-F1[1,2,4] =&

[0375] 1k & % C(40mg,0. 13mmol) \2- A £ —5— ¥ Z& M| W (40mg,0. 27mmol) Fil
K,C0, (100mg, 0. 72mmo1) JR&A 4 DMF ¥ (1m1) 7E 80°Cn#k 2 /Mo ik g€l f4, H CH,CL,
RV, WG TEW - TR BBV o A M alifl [ AR, 20 % NH, (2M [ MeOH ¥ ) / LR &R T,
SAEH AL SR EE A R (24mg, 44% 7758 ) . LC/MS ; (M+H) © = 420. 2,

[0376]  FH 55 SKJtife] 43 Bridk FRACLR) 77 25, A FH 0 () 52 Mg o 8 2 g [ ol 2% R 414k &

/R
[0377]
R
SN
<7 SN
L7
[0378]
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e

& AR

LC/MS;
(M+H)"

% &

44

4-(1H-"3l & -5- L R & )-5-F
A -6-(3-krE-1-A-®H AK)-
ek 3[2,1-f][1,2,4] =%

406

30

45

4-(4- F-1H-73| % -5- K B K )-
5-51 H-6-(3-7=-1- % -R &
H)-mbes H[2,1-][1,2,4] =%

424

26

46

A-(4- B2~ F £ -1H-%| % -5-
HFH)-5-F A -6-(3-7%2-1-
A -AE A ) I [21-
fll1,2,4] =%

438

25

[0379]

47

4-(6- R-1H-7 %-5- X A )-
5-F %-6-(3-9% 7 -1- K- &,
g)'p&‘%‘%‘[za I ”ﬂ[l 72’4] E‘%

438

33

48

(1H- 73 % -5- 2 )-[5- F & -6-
(B-vkzE-1-3 -7 & 3L )-vh ek
#[2,1-][1,2,4] =%-4- 3K ]- B2

405

21

49

(2-% K -1H-"3|%-5-5%)-[5-F
B -6-(3-skrr-1-4-% &4 )-
otk o5 3 [2,1-f][1,2,4] = & 4-
AR

419

34

50

(2,3-=F A-1H-%3]%-5- £ )-
[5-F 2-6-(3-9k52-1- -7 £
A)-heg it [2,1-4][1,2,4] =%
-4-JK R

433

27

[0380]  SLjifafdl 51

42
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H
: N
!
[0381] T

\N F
A,
[0382]  4-(4- F —2— 1 3& —1H- M| W —5- FL 4 35 ) 5 & —6-(2- R —4- & - 24

) - mrgIE [2,1-1101,2,4] =8

[0383] 0 °C F, [ = # & B (168mg, 0. 640mmol) [¥) THF %5 ¥ (1.5ml) ' 22 18 i A
DEAD (76 1 L, 0. 48mmol) « #tkE 5 /38, I 4- WRBEIE 2 (0. 48mmol) , TSR &4 FH- 4
FES 8h. RIGIMINSZIER 1 (L&Y, RNVIR SNSRI, Bk 18 /M. B ikYE
RNIREYD, FE M HPLC FIBR A E T4tk . N IN HCL 7K, BB IRGEIR A, 3K
ML A (30mg, 74% ) o MS : (MHH) = 424. 23,

[0384]  F5SZiitfs] 51 AL T2, MG il R A B SETAA) 1 4654, 4% T 41 SE Tt 4k

“.
[0385]

H

N .

4

Me
H\ =y SN )
N

[0386]
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%A

£ A&

% 7= &

LC/MS;
(M+H)"

52

RCN ALY ST 3
FH)-5-F H-6-(2-"yoik-4- A -
z %)'ptt%‘%[za 1 'ﬂ [17274] =
%

71

426.3

53

(4B 2-F A-1H-7%%5-
RS- F Aok H[2,1-
flll124]l=%-6-X & X]- &
A}-—F R

34

398.2

54

4-(4- ,-2- F A -1H-73 g -5- 4
FK)-5-F 5£-6-[2-(4-F A-E
e -5- K )- TR A ]-eE S [2,1-
fili,24] =%

48

438.2

55

4-(4- -2~ F 3 -1H-"3] % -5- &
AHK)5-F 5-6-2-FAE-T
M)—Vtt%%[2,l‘ﬂ [1 >234]5‘%'

43

- 387.2

56

(2-[4-(4-F2-F F-1H-"5[-5-
A E )-S5 F A -beg H2,1-
flll124]=%-6- XA X])- T

66

370.2

[0387]

44
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A)-F ik

57

1-{2-[4-(4-F-2- % - TH-7|%-
5- R F)-5- F A-nbeg3[2,1-
fil124l =%-6- X & &1- 2
A} -rnd b2

42

424.13

58

5[4-(4- Fu2- F £ -1H-%] %-5-
A RE)S- T Aok 5 [2,1-
ﬂ[1a2,4]i%'6'£§(1£]')&"2‘
BFl

13

397.3.0

59

4-(4- F,-2-F % -1H-73 w -5- &
AE)6-{21-2-F mB- T
A)hw-A4-K]-TREK}-5-F
Aot i[2,1-0][1,2,4]1 =%

13

530.0

61

4-(d-F2-F E-1H-% % -5-%
FA)-5-F £-6-[3-(6-F K-t
2-2-2)- R B A |-k es 3R [2,1-
1,241 =%

28

446.2

62

4-(4- F-2-F 2 -1H-v5| % -5- &
FHAK)-5-F K -6-(3-rH e 4- K-
A R )-weg-5F[2,1-1)[1,2,4] =
%

33

432.2

63

6-[3-(1,1- = & AK-116-FAAK Dok
-4-35)-R fHK]4-(4-R-2-F &
-1H-%3| =k-5- K R A )-5- F Zooit
2,111,241 =%

45

488.2

64

{(1-[4-(4-F2-F FE-1H-75%-5-
ARA)S- T A g I[21-
fll1.24] =%-6- X A A T K-

4]

596.3

[0388]
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-VHmBtAL}-RATHREAYT
B

65

4-(4- #-2-F F-1H-73| R -5- K
FH)-5-F H-6-(2-KH-2- K-
& %)'%%%[2a 1 'ﬂ [1 ’234]'2‘
%

50

4232

“

1-[4-(4- F.-2- F X -1H-%] % -5-
AER)-5-F K-k [2,1-
fl(1,2,4] =%-6- K £ 4 ]-T-2-
&

383.2

67 Ao

4-(4- F-2-F L -1H-%3| =k -5- %
RA)6-[2-2-F RE T RA)-
TR ALS-F Aakeg i [2,1-
fl[1,24]1=%

13

4153

N

CHAETREAE LT
PRV EER Y FIER FY
Vtt%\% [291'ﬂ [1 32a4]-‘="%'

68

376.2

69

6-(2- #- T EA)-4-(4- -2~ F
A-1H-"R-5- K R K)-5-F 4
hetHF[2,1-][1,2,4] =%

359.2

sl

6-12-(1,1- = B K- 116- BB
4-%)-CEAI4-(U-A2-T A
“TH-%5| %-5- 4 L )-5- F Aotk
b H[2,1-][1,2,4] =%

51

474.2

[0389]
[0390]

SEJfE] 71

46
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H
N
Y,
o\’?s\\o N N\N)

[0391]  {1-[4-(4- 5 —2— F2& —1H- | —5— JE4E2E ) -5 AL — Mk JF (2, 1-F1[1,2,4]
TR -6 FLAR L 13- FImERE - N3 ) - 3 - %
[0392] DHRA OCF, [nsLiiff] 64 4L 54 (20mg, 0. 0336mmol) () DMF/THF ¥ (1 © 1,
Im1) H A NaH (Img, 0. 0336mmol) , FTSAL- &M H: 20 73%P. ARG IMABAL F 4 (0. 2ml,
), RNVIREYESEE 30 23R, MK (20ml) Al &S e (20ml) KVESYH, 7 B &
Ao AKAHAH =M Ee (10ml) #2855 IFEVIAH, Na,S0, T4, il 38, JAaW4d, oz 2 nl i
TR,
[0393]  DUE B |n] §T — 2 BARAF ™ P () DMF ¥ (1m1) i A NH,CO,H (21mg, 0. 336mmo1)
5% Pd/C(3mg) , K WIRA WAL 2 T Bk 24 /NiF o FE AN NH,CO,H (21mg) H1Pd/C (5mg) ,
RREPIINAE T0°C, Br8L 15 2050, RIG=IHARER 14 /0. RNES YA Celte® it 1€,
A= 5 (50ml) Pedk. EHAI/K (20ml) PE¥:, Na,S0, 458, i e FF L5 4d . 7 B
il 1 HPLC 44k, % T — & e (20m1) , A NaHCO, (20m1) ik, B8 W4E, SR1FHs AL &4
(3.5mg,21%,2 3 ) o MS: (M+H) " = 490,
[0394] il £ St 64 AL A4 r w i PP AR 2 W
[0395]

b2 h

\/\/k/OH
& Yo

[0396]  (1- F2 AL —3— FRHRME - AL ) — 20 J8% IR 2K AP S

[0397] 7EO°CF, [ Chz-L- FHi &R F 5 (500mg, 1. 68mmol) [ MeOH %57 (12m1) Hhi
AOxone® (1. 53g,5. 044mmol) 7K (8ml) o BRIZUKIA, IRNIRE VB 1 /N, B
WRGARR AR, KGR BN & Tt (50ml) K (50ml) o 4 B4 AH, AKAHH &
fE (2X40ml) $REG & IFAHERE, FI/K (40ml) Pk, MgSo, T8, i g B 25 W 4n , 3145
612mg =¥ (F=%> 100% ), %Yo waife n] BEEAEH .

[0398]  -78°CF, [r] if — A ERAAF V) (350mg) ) M Le¥ i (6m1) 1 i A DIBAL (1. OM
CHEHA W, 2. 33ml, 2. 33mmol) , R NIR-EGWHEHE 1 /NI, 2R 5 fEAKIE T H Rochelle #h% K
( ERBIKEEH, 10ml) , FFAEEWR N HEFE 1 /NN o RNIRE PRI 330, 70 B 548 7KAH
A S (2X25ml) $RHL, & FF R I, NayS0, T4, i EH F A8 WK 4a , SRS EE R 51
A EE . Kz g T &R EE (6ml) , A HIA -78°C, A\ DIBAL-H(1. OM CHEH ¥ »
1. 59ml, 1. 41mmol) , BFT NV o NIRGWIH 2 /N IE T 22 0°C, 285 FH Rochelle #h (#h
(RIS, 10m]) K, FHAEZE TR L/ 73 B8 AH, A A S ke (2X25ml)
B, & 5 U, Nay SO, 4, il P8 IF il 4. s S &Pkt - Okt (1 ¢ 2) #FE, 3Kk
73 (1= F2 P2 -3 Fmalt - V28 ) - 2 IR RS B A R (118mg, 42% 773 ) .
[0399]  SLjjfs] 72
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[0400]

E\ zE x

(o)
HO \\NF

A W

[0401]  5-[4-(4- 3 —2— F3E —1H- W|WE —5- FL4E 3L ) -5 L — kg JF [2, 1-F1 [1,2,4]
=R - B ] R 2 i

[0402]  O°CF, [y SZifdl] 58 4L44 (16mg, 0. 0404mmol) [¥] THF %% (1ml1) 11 MeOH (0. 1ml)
H N NaBH, (3mg, 0. 0808mmol) , & MR -G ¥ i F 30 4380 TN 5mg NaBH,, & A ¥ 1E
L0 CHEFE 2 /N, SR JGAE SR R HEFE 2 /Yo OBV AW NaHCO, (20m1) F1 50 B ¢
(30m1) o 3 ESAH, AHUE T4, a8 I BB YE . TR R T RERS, PR AR E Al
1 (50% L 18 LT / Okt —100% LR LE ) » SRAFFR LAY (10mg, 63% 773 ) o MS « (M+H) *

= 399. 5,
[0403]  SZjifp] 73

H

N

/

CHs cis @

HoN o—é)\\NF
A »

[0404]

[0405]  2-[4-(4- 5k —2— & —1H- M| —5- JE400E ) -5 FZEnbnsIf [2,1-F][1,2,4] =
MR —6- R 1-1- PR O

[0406]  A. 1-[4-(4- 5 —2— FFZ& —1H- W|W¢ —5— FL40E ) -5 FRAEMEng 3F [2, 1-F][1,2,4]
=W —6- AL 1- TN —2- i

[0407]  SZjtf] 1 454 (3. 1g, 10mmol) VSN (1. 02g, 11mmol) T K,CO; (4. 1g, 30mmo1)
TRE DTN NTE L (100m1) 76 50°C I 6 /it o YA EITREH, AR SRS 1Rk G ] 44, [ 14
MOl / & FHe (1 0 1) Pk, 18RI mE ek R aith, 3R15 BT T =M iR ix
lE 7k (3. 34g,91% 7% ) o MS : (M+H) " = 369,

[0408]  B.2-[4-(4- J —2— & —1H- Mg —5- JE40E ) -5 FEMENE 3F [2,1-][1,2,4]
=R -6- AR ]-1- B O

[0409] | &4k & 9 A(56mg,0. 15mmol) « A 8 #% (100mg, 1. 6mmol) . NaBH (0OAc) , (84mg,
0. 4mmol) « Z % (0. 2m1) F53Ff (100mg) V4T THF 2ml) 1, i\ F oS FHA
—3# 4y e (100mg, 1. 6mmol) I NaBH (OAc) ,(84mg, 0. 4mmol) , RS W) F#iE 5 /i, it
DI 4, PB4 PE HPLC 4lifk.. v TR BT 75 07, 3R B AL &) ) TRA 2R B €4 [
& (20mg, 28% 773 ) o MS : (M+H) " = 370,

[0410] SR 74

[0411]
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CHg

5\ ;z::

CHls gs ¢
\Ae \ N‘NJ

[0412]  {2-[4-(4- 96 —2— A 2& —1H- W[k —5- L4005 ) -5 AR ZEnbn& I [2, 1-F1[1,2,4] =
% —6- R 1-1- MR COE | - P

[0413] S jii 1] 73 b & ) A(56mg,0. 15mmol) v % (2M (1) THF ¥ ¥, 0. 2mmol) .
NaBH (0Ac) , (42mg, 0. 2mmol) « ZF& (20w L) F3A 4> F9f (100mg) HIVEA T THF (2ml) , 722
R HERE 20 /B o 1o 9 A, 8RR 45 Pk HPLC 4hidk, SRAG PR AL S0 A G K (21mg,

3T% 7 %), MS.(M+H) = 384,
H
N
/ (-]
e

[0414]  SLjiafy] 75
S \N

[0415]
NN )

[0416]  [4-(4- i —2- Eﬁ% ~1H- ﬂélﬂm -5- BEA( AL ) -5- LML IF [2,1-F1[1,2,4] =
e -6- 2 -

[0417] 78 CAEME A, ] 4-(4— 9 —2— FIJE —1H- M| W% —5— FL 4L ) -5— A 3L — nib g Jf
[2,1-f][1,2,4] =W -6- FIEZ LG (68mg 0. 19mmol) [ TE/K 5 L (2. 0ml) FHif
B DIBAL (0. 48mmol, 0. 48ml, 1. OM, 2. 5 4 & ) . 7E b ¥, IRAGWTH 2 -16°C, FfiiHt: 15
O3B N ZEE R RN, RGN IN 84S (0. 2ml) AT 1. Oml Z B2 ZBEFT 1. Oml
THF . 30 73805 , IEUETR G5 2515 2 B[ 1R 808, ik, /I =T, F 40-75% &
BeClE / Okt (BRRE) VeI . W4 i 75 4453, RAFVETH Rbr @4k 54 (39mg,63% ) o LC/
NS 5 (M+H) © = 327. 3,

[0418] St 76

[0419]
H
N
Oy L0-
NN
N\ )
[0420] [5- FA & —4-(2—- H & —1H- ﬂ?l M —5— J& & -t g 3t (2, 1-f]1[1,2,4] =

R —6- & ]- I FIR 3- URIE —1- & - TABR
[0421] A %Eﬁ%tpyiﬂﬁ?*iﬂﬁ 4_ %L —b5— Eﬁ% - HH:”%# [27 l_f] [1727 ‘4] Eﬂ% —6— EF'EE
FS (0. 5g,2. 22mmol) Fil 2— FAEE —5— F2FLM[E (424mg, 2. 9mmol) [ Z B (10. Oml)
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AN =% (6. 65mmol, 0. 93ml) o fEEE T ARG 17 /MG, JA R L, i Y H
HEZERT, H 20-30% LR CE (BRIE ) / Clevelii. AR LEH, 345 5- Ak —4-(2-F
5 —IH- W[k —5— AL ) — kg I [2, 1-F1[1, 2,4] =M -6— IR Ea i (1 (il 4 (0. 58g,
85% ). LC/MS; (M+H)" = 337. 2,
[0422]  B. [/ 4k &4 A(575mg, 1. Timmol) f¥) Atk g V5 V& (20m1) o fn Al 4k £ (17mmol,
2.38) o VREWAEIIGIEEE S HikE 45 /i, A ENRAY, B EMEnE . FR R A 44 )
2 HPLC 2tk . FLAFFR L), 3R19 5 AL —4- (2 FSE —1H- W[k —5- JE4E ) nibnk
I [2,1-F1[1,2,4] = -6- FRRIEEFEE (228mg,41% ). LC/MS ; (M+H) " = 323. 1.
[0423]  C. F4L44) B (35mg, 0. 11mmol) I 4 ANFRE (Tml) T IIAZ Smg M1 4A
S F5 = 0% (0. 13mmol, 18 u L) H1 DPPA (0. 13mmol, 28 u L) « JR-EW{EE ST 50°C T
6 /NI, ARG NN 3— WRIEFETAEE (1. 1mmol, 156mg) [ 4 /SR (2. Oml) , FF R 76°C,
PEFELY 16 /NI ROV IRES W 14 HPLC 44k . SR HI7 Vs T 28 2 lE (100m1) ,
30m1 YEANERER S B K ST, T, W IE IR W s . AR R Z 0, 1% =
LI /10% FEE / EA G . B B 25 ), SRS LR B AL G54 (9. 2mg, 18% ) o LC/
VS 5 (M+H) * = 323. 2,
[0424]  SLjiffs] 77
[0425]

;3 M

/ (]

Me
optve
]

[0426]  4-(4- 95 —2— FI2E —1H- W|W¢ —5— JE4 0L ) —5— FFJE —6— (ipk —2— L FRA 0L ) — it
e IE [2,1-F][1,2,4] =M

[0427] A O°CF, ] (28)—4- BUT I Pk —2- Fe R 2Lk [28. 6mg, 0. 13mmol, ]+ 2
W Heterocycles (1993),35(1) , 105] Fl = Ji% (16mg, 0. 16mmol) (1) — 5 FLe#s# (0. 5ml)
M FREELS (18mg, 0. 157Tmmol) o VRAEWITE 0°CHiFE 1 /M, 2R 5 H Z1R 41 (5ml)
o IREWAKIR A IM KHSO, % R SR /K B 2 B A HIAH, T4, W 4a 3R A5 W RO = )
38mg (99% ), Z WA BRI T F—2.

[0428] % 4tk & W #l & (38mg,0. 13mmol) . SE jfi %] L & & 4 (45mg, 0. 14mmol) Al
K,CO, (50mg, 0. 36mmo1) VR #I¥ DMF ¥ (0. 5ml) 7E= 3 N HiH: 48 /it IREVH R
e e, iE 8. JEVR A ZKBESS, TRITk4h . TR BYH 24 HPLC 2hifk, 3845 (2S)-2- A
P PE A0k PP — Nk —4— FIRRASUT MR (15mg, 22.6% ) o LC/MS ; (M+H) " = 512,
[0429] B.0°C N, 41L& A(15mg) ¥ T 4M HC1 Y 48 SRR (0. 1ml) , 7 R R Hie
10 /N, ZEVKAR A7 72 /NI o VA NaHCO, K oFl, F il 4 HPLC 2lifb. &A
FT 5 - i 4 53 H NaHCO, R, H 418 ZBRFE B . T HRER B, W40, V2 R T HRI B, 3Kk
BFR AL AW AR (2mg, 16% ) o LC/MS ; WHH) " = 412,

[0430] S 78
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[0431]

H
::;::::N
/

X
F\T,Jlio \ N‘me
F

[0432]  6-(5— i FZE —[1,3,4] BE M —2- 55 ) ~4- (4- i —2- FI3E —1H- WIWE —5- 3E5R
%) —b— AL I -[2,1-1[1,2,4] =0

[0433]  A. 44—}k —5— FFL - k& If [2, 1-f] [1,2,4] =M —6- PR ZEE (1. 5mmol, 331mg)
WTWE/ CFER 4 0 LIREY @ml) L, IBEWTE 90°C i 8 /M. A HNE AR =, |’
THRAE, IR1F 4-[[2,4- 5 S5-L(FAEREEE ) IE ] 28 ] 2 ]-5-(1- FELE) it
I [2, 1-111,2,4] =B —6- FELHFR S A Al 4 (300mg,97% ) .

[0434]  B. [ %ALEE (3ml) FAIAALEH A(100mg, 0. 43mmol) FI 3 LR, FifiRGY)
16 120°C A 10 /NN ONIRA WA H R IRERAE, W40, MR YE LR SRR
F NaHCO, ¥ 2 M43 Bk 20 B HLAH, T8 (Na,S0,) , by Ik s . FrfS iRk B s+
DMF (2m1) , N 4- 9 —2— Ak —1H- 5[ —5— i (0. 13g, 0. 63mmol) FIEKEREH . PTiHIR G AL
50°CHEHE 5 /NI, AR JE R HI B M EHRE, H & Ptk . HKEFEANAHE, T8 (Na,S0,) ,
b Y8, Wi . FH il e85 1t HPLC 24k, SRS PRSI i A4 (22mg, 31% 5% ) o LC/MS ;
(M+H) * = 415. 14,

[0435]  SLjiads] 79

[0436]

i\ i:z
s

Ma Mo o
\ ”\u)
e

N—Me .
Md/

[0437]  [(1R),2S8]-2- — A B & & N R —[2-[4-(4- 9 —2— 9 2& —1H- M| W —5- & 4
B ) -h— Mg T [2,1-F1[1,2,4] =88 —6- FLHE 11-1- FR RS

[0438]  sujififsl] 15 454 (80mg,0. 22mmol) « N, N- —FI3E —1- &% (41mg, 0. 35mmol) .
HATU (132mg, 0. 69mmo1) « DIPEA (91mg, 0. 69mmo1) FI DMAP (3mg) VRS DMF %% (1. 5ml)
BiHE 16 /NI B BRZSHE R, T FE V) F 45 M HPLC 4k, AR BT =5 4 43, H HCL /K ¥
A (I Ab L, VA VR, SRS AR AL A I B B K (69mg, 63 % 77 %) o LC/MS 5 (MHH)
= 470, '"HNMR(CD,0D) : 6 1.45(d,3H, J = 6. 6Hz) ;2. 43 (s, 3H) ;2. 45 (s, 3H) ;2. 98 (s, 6H) ;
3.65(s,2H) ;4.19(d,2H, J = 2.75Hz) ;5. 10(m 1H) ;6. 23 (s, 1H) ;6. 90 (m, 1H) ;7. 10(d,
1H) ;7.66 (s, 1H),7. 75(s, 1H) ,

[0439] St 80
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[0440]

[0441]  [(1R),2S]-2- & & —4- B 2& R [2-[4-(4- % —2- F 2& —1H- W] B —5- & 4%,
%) —b— ML I [2, 1F] [1,2,4] =M —6- 455 11-1- AR LM

[0442]  JDERA

[0443] = Jjifi 5 15 4L & % (93mg, 0. 3mmol) . N-Cbz-L—- = = & (159mg, 0. 6mmol) -
HATU (228mg, 0. 6mmo1) « DIPEA (154mg, 1. 2mmo1) F1 DMAP (5mg) V& & 4 ¥ DMF %5 ¥ (1. 5ml)
PRI . BSR4 R, B BB 46 1 HPLC ik, 345 2 R R FE 4- F
TR [2-[4- (4- 9 —2— FIE —1H- MWk —5- JE400E ) -5 A RmEg JF (2, 1-f1[1,2,4] =
M -6- JEUIE 1]-1- AIEE LB Bt il 4 (145mg, 78 % 7 &, B —JEXT M R A4 ) o

[0444] DI B

[0445]  Ry—2B3% A (114654 (130mg, 0. 21mmol) . Pd/C(10%, 26mg) FI FF &% (400mg) K]
DMF %59 (4ml) {EZIE T PiHE 4 /DB JREWH L8 LTEMRE , ZCelite®MR i 48, W4 . %
B FE 1 46 ME HPLC 44k o R BT 2043, 5 IN HCL ZK B WIR AN, V215 T4, SRR L &4
H A A (92mg, 84% 724 ) o MS : (M+H) " = 484, 'H NMR(CD,0OD) : 6 0. 99 (m,6H) , 1. 45(d,
3H, J = 8.2Hz), 1. 70 (m, 1H), 1. 80 (m, 2H) , 2. 44 (s, 3H) , 2. 46 (s, 3H) , 4. 03 (t, 1H) , 4. 20 (d,
2H, J = 4. 40Hz) ,5. 45 (m1H) , 6. 23 (s, 1H) ,6. 90 (m, 1H) , 7. 11 (d, 1H, J = 10. 4Hz),7. 67 (s,
1H),7.75(s, 1H) ,

[0446]  SLjitfs] 81

[0447]

[0448]  [(1R),2S]-2- @IENIE 2-[4- (4- i —2— FEE —1H- Mg —5- FL4A 2L ) —5— Rt
i If (2, 1-F1[1,2,4] =M -6- AL ]-1- FAELRR

[0449] DI A

[0450]  SE jiti 1] 15 4L & ) (60mg,0. 0. 16mmol) v N-Cbz-L— H 2 & (89mg,0. 4mmol) «
HATU (253mg, 0. 4mmo1) « DIPEA (103mg, 0. Smmol) F1 DMAP (5mg) & 4 4 i DMF %5 & (1ml)
PP . B VR, R R R £ 1k HPLC 2lifk, SRS 4T M 2- K E AR
- IR [2-[4-(4- 9 —2— L —1H- W|Wx —5— FL40HE ) -5— A ZEmEng I [2, 1-f][1,2,4]
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=g —6- FLAIE 1]-1- AR SRR Bl R (TTmg, 84% 75 ) .

[0451] DR B

[0452] L [ZB 3% A 454 (60mg, 0. 11mmol) \Pd/C(6mg) I REL (200mg) ] DMF ¥
(1. 5ml) 7E=0 Tk 30 20580 . IREWH LR CEEHRE, SR G4 Celite®H Mt 18 . 18
FHIKVESS, Na,S0, T4, W4i. 7=¥15 IN HCl /KSR A, A1 T, SRS PR L S A
lE A (53mg, 99% 7% ) o MS : (M+H) ™ = 442, 'H NMR(CD,0D) : 8 1. 45(d, 3H, ] = 6. 60Hz) ,
1.56(d,3H, ] = 7.47Hz) ,2. 44 (s, 3H) , 2. 46 (s, 3H) , 4. 13 (g, 1H) , 4. 18(d, 2H, ] = 3. 96Hz) ,
5.45(m 1H) ;6. 23 (s, IH) ;6.90(dd, 1H) ;7. 10(d, 1H) ;7.66 (s, 1H) ,7. 75 (s, 1H) .

[0453]  =Zjiifs] 82

[0454]

(]
G

0_4\% Mo
Me = N> N
Sy

[0455]  4-(4— % —2— Pk —1H- MWk —5- L4k ) —6- (3— Ml — A4k ) —5— AL — ik
i3 [2, 1-f1[1,2,4] =M

[0456] A.0°C'F, [n] 4- A4 JE —5— 2L —6- FAEmb g Jf [2,1-f]1[1,2,4] =% (1. Og,
4. 15mmol, ] #& 23 L. WO 00/71129, % 3CwRiE 51 45 & R A3 ) (3- FEEL A —1- B
(1. 15g,8. 3mmol) Fl PPh, (2. 17g,8. 3mmo1) JR-EHI¥) THF %5 (12m1) A DEAD (1. 42g,
8.3mmol) . VREWIEZEML FHiHE 1 /I HABREWG. MRS T Tk, HEKDE
B T (NayS0,) o ELAFBREHERY), AT 0 B4 5 — S R Reik B, 3815 6- (3— A TAIEIE P 44
) -5 FIEE —4- A EMEE IE (2, 1-F][1,2,4] =R AGE A (1. 1g, 73% 7% ) . MS .
(M+H) * = 362,

[0457]  B.6-(3— HIfish Wk — A 460 ) —5— A 2k —4— 2R AR b g 9 [2,1-11[1,2,4] =1
(1. 1g, 3. 04mmo1) JHC1 (1IN, 20m1) FIZEE (20ml) 7E 80°CHIF 3 /NN o B[R R T
PEAERFEES OB/ Okt 2 0 1) BB, 3R1T 6- (3— FREEE - NI ) -5 F 2R
[2,1-f][1,2,4] =M —4- B O E (820mg, 95% ) o MS : (HH) " = 286,

[0458]  C.6-(3— FITAlE — PU4ESE ) —5— F2E — kg I [2, 1-f1[1,2,4] =M -4- % (620mg,
2. 17mmo1) H1POCL,(10ml) HITR-EMIAE 85°C INFA 3 /Mo FAF R 2 POCL,, #4955 (Al 14, %
[ AV T G e, A K YA 1) NaHCO, s VRN R 7K Wiids o THEE NI, 1k 0, Wk 45, 3R5 TR
S AR R i (610mg) » 0°C T K it I N TR YRR IR 4- 960 —2— AR 3 — 1 H- Mg [ —5— [
(664mg, 4. 02mmo1) F1 NaH (60 % IR 4 i &7V, 160mg, 4. 02mmol) K] DMF %K. FifHiR&
YIE S T HEEE 30 2080, F & Pk ke, FH 10% LiCl KIERpES, TR . 7REW
FTREFEZEMT (S, FHAN 10% 1R 486 / R P LER] 30% LR LHE / A Phidili ) 46
o G P S5Y, B W AT B B 44, P15 4 FH MeOH PRV, 3R1S PR AL & 911 B ([ 44
(610mg, 65 % =3 ) o HRMS (M+H) "CyoH,, FN,0,S 1 AH :432. 12675 5 Il 72 {8 :433. 1329, 'H
NMR (d-DMS0) & 11. 36 (br, 1H),7. 94 (s, 1H) , 7. 93 (s, 1H) , 7. 15(d, 1H, J = 8. 4Hz),6. 99 (m,
1H) , 6. 24 (s, 1H) , 4. 16 (t, 2H, J = 6. 16Hz), 3. 31 (t,2H, J = 5. THz), 3. 05(s, 3H) , 2. 42 (s,

E\ ;::
[
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3H), 2. 41 (s, 3H) , 2. 50 (m, 2H) o Cy,,H,,FN,0,S :0. 4 H,0 FJiH5{H :C 54. 58 ;H 4. 84 ;N 12.56 ;
S 7.29, MEMH :C 54.61 ;1 4.92 ;N 12.65;S 7. 33,

[0459]  SLjjafs] 83

[0460]

0
N é/
Me” A o]

H Mo
»—WN F
\ -~ A

[0461]  N-{3-[4-(4- 9 —2— & —1H- MWk —5- L4 ) -5 & - kg JF [2, 1-r] [1, 2,
4] =M —6- AL 1- N |- B

[0462] A 4- ZREIE -5 3L —6- FRBEmtms Jf —[2, 1-F1[1,2,4] =8 (1. 05g,4. 35mmol)
1,3 ZJRN%E (4. 0g, 20mmol) F1 K,CO, (3g, 22mmol) WIVEA WAL 70°CIN# 2 /M ELAF R
FVEF, BRI POEREENT (RS, B & 3] 20% 418 41 / A Pheseln ) 4
1k, FRAT A (1. 358,86 %7728 ) o X EME (1. 3g,3. 59mmol) 5 PRARELIZ (2. 0g,
21mmol) #I1 K,CO,(4g, 29mmol) f] DMF YA (15ml) fn# 2 /Nt AENREY, F 8 T ks
B, FH 5% Na,CO, VETRVER I, TR FFIRGR . TR W PUEAE 0T (REIE, 20% TR LB /
CRPRE) gtk IRAF N-[3- (5 3L —4- AREE - b If [2, 1-£1[1, 2, 4] =1F —6- JE4
55— AR 1- W A A A (L. 1g,81% ) o MS : (M+H) ™ = 377,

[0463]  B. il it 5 SEhtifs] 24 Prik AU 753, H R A B 20 5% A 1459, 3815
N-[3-(4- 25k -5 L — mpmg 3F [2,1-F1[1,2,4] =M -6- FL4 3% ) - N5 1- Al Ik i
(64% 7% ) o MS : (M+H) " = 301,

[0464]  C.N-[3-(4- 3% & —5- A& — b ng JF [2, 1-F1[1,2,4] =M -6- LA A )-H
5] B % (530mg, 1. 77mmol) 1 POCL, 7E 80°C hi#A 1. 5 /Mo F A BR LR, bk
B FH S TR e e, VR YA B9 NaHCO, 5y A £ /K WEdse, T, BLAS IR 4, 3R15 R BE A
HRTE R PR (610mg) , iR TR S 4- & —2- FI2E —1H- W[k —5- i (495mg, 3. Ommo1) FH
K,CO, (3. 0g, 22mmo1) [ DMF %5 (8ml) 7E 80-85°C F A 2 /it VRA WA — A FHirike,
YR AR . W GE BBV B B ) F I R Do A E AT 44k, FH 30% TR 4l / — A T e i
I = ak— 2 45 1 HPLC 4iA4k, A3 b AL & W I s 4 (0 8 14 (290mg, 34 %6738 ) o
HRMS (M+H) “C,oHo,FN,0,S [ F AR AE 2447, 1376 ;30 %2 {1 :448. 1476, 'H NMR(CDCl,) 6 7. 75(s,
1H),7. 24 (s, 1H),7.03(d, 1H, J = 8. 32Hz) , 6. 88 (m, 1H) , 4. 04 (t, 2H, J = 5. 72Hz) , 3. 31 (t,
2H, ] = 6. 16Hz),2.90 (s, 3H), 2. 42 (s, 3H) , 2. 37 (s, 3H) , 2. 04 (m, 2H) » C,H,,FN,0,S :1. 0
H,0 :0. 18 TFA [{JiH58{E :C 50.57 ;H 4. 73 ;N 14.61 ;S 6.80. M5E{H :C 50.44 ;H 4. 87 ;N
14.51 ;S 6. 70,

i\ zT
Z
o
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