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Muischnek,H. ,Arch.Exp.Pathol Pharmacol.114:313-326(1926))F191%% 752 (median—
effect equation)(Chou,T.C.#fATalalay,P.,Adv.Enzyme Regul.22:27-55(1984)).bA F
e M I B J7 BT DA SRS 04 — S N FH DA AR A R B, LB T VA 29 4 A I RN
5 R 52 R 177 R O IR A R B 93 0 Dk S -2k i i 2k S5 Ak 2 I il e AN 2H A ot 2k
A UL 5 AR ST IR A & 1) 35 1) Tt FH R L A4 5 491] A0, i o 48 2, 15 I8 4110 6] 57) (BG 4n B9 ) 4 =5
(Tamif lu®) MILHCKkF (Rlenza®) ) %355 FEIE (M2 () BRI 7 (b 0, 4RIk ik
(Symmetrel®)fi4:Niki 2 M (Flumadine®) ) FW02003 /0157981 ik (1 % 2 25
Y, 845 JapanffToyama Chemical if KHJT-705(IE7] % W Ruruta®s A ,Antiviral
Reasearch,82:95-102(2009), “T-705(flavipiravir)and related compounds:Novel
broad—spectrum inhibitors of RNA viral infections.”).fE3S0 52 /7 &, KA
A AW A] L5 4 G 0 I 8 T — S AL R e o A R e ST T R, AR SR AL A Y AT A
LK FIL [ it FH o AE RS 7 S8 Hh , AR SOk A A 0 mT DA Bm] Atk =5 L (7] e FH o 76 3
BB Sl 7 R, AR ST AL A AT LA S T-705 35 M it FH o

[0338]  ZWMH &Y

[0339] AT DL AL Brid Ak & W Be il e A9 7% ] 245 A0 A R 501 R BB AR R 25 4
HEW AL AL TT B, AR R AW S5 Bk AR B AL G W)A] 245 FHBAE 6 R 77
ORI ERTE IR 29 A S W AE— DK T Zrh AR R A5 E R AR WAL Sk
FEm] 24 H R AR 25 38044 A R0 AR BB R 25 W &40 - m] 24 Rl s A 5 4, 1R
P FICHA () it TR 20T 5 T e B ) O ELART 50 28 5 B 1) 28 0 e ) TR T 79 B 2 A
[0340]  “f R E"HHE VBT A ME” MW AME" AE VBT HNE RASHTRIT
/B G 1 U AR (IR B B R ) & ARE TR A AR 45 H X T R A/
BSR 5T b/ D O B R R K I L2 BTG [ & o AE B SThR-E A “A T A& i g™
ok 7 AR E R BAR L

[0341]  AJ 24 FH#AR AT DAL B AN 2 AN b 401 61| Pk A 5 W0 00 A2 P 1 X0 s MR e 7 o P 245
BB N A YA ZR I B a0 o 5 0 AR 2 P G S AR S0 % SR MR I BRAE i 25 AR B ) R e A
R e BB EIE FH o AT LA SR FHFRAER 25 P EC i B
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[0342]  dyuAR AT FH AT 24 FH 3044 AR} SO 77 B HE AR AT A BT A 1 3& T B 75 5 0 R AL 1)
T 59 A R R B R e VA TR 91 o RS I il B ) R 3 R L S VB ) S S AR R B FL AL
) B T 7 < [ ARG S 77 VETE 1 ZE cRemington” s Pharmaceutical Sciences, 275k,
E.W.Martin(Mack Publishing Co.,Easton,Pa.,1980) /A T AEFECHI 1] 25 FHAH &b fE
(1) 25 Pl i Je FL O B i A B o B AR AR AT BB N i 5 AR ST iR & A A bE
T P A AT AR AN B R 1 A MR N B R A A 5 T S ] 25 LA & 0 AT A e 2H 40 A LA
FHTTASAEZS » 75 WK L B 38 25 FE 31 A R B I S R 2 9 o s SCfdt B 508 “RIME BT i se T
& (e, TR FIEGE T ) B AR ZE B R R AE - BIFE B S AR (AR 2L
FFEA—E R~ AR SR8 7% (B, T 1B ST 7)) B A FIE F ] RE 2 A F R EA &
BB 1 BAE A4S AHA R TR e &4% L WE I | B B as Mk (L FE B A ise s A1 BE L) |
ALy IR PR BRI R TE 4 BRI (R DL A LSk SR B AN PR TR BT TR A I
) BRI CELRE LTS B K 1 ) i B 2 M (RS B 40 s i s ] i/ AR ek
ASFNFLIL) V0 & B IR AR ORI A | RE 55 RS 308 (L FE LR &8 s R A Sk ) W i
RATETT KT VHEAR SR AMAEIR FR AR AN RE O ML/ X SL AT D RE R 1S

[0343] W LA FAE AT 25 A AA i 4 o 1 — e S5 A 4 AHAN PR T 18 A8 571 A e Bl g
PR IR G  MyE & A (L NS A ) 2o it (Bl atwin 80 ER £ . H &R 11
AR B L B IR AR ) R AR Y R T IR 1) H T RV S L K L R B A BT (L iR R kS i
R AN B ER S SN EEE Eh) IR A SRR EE L IR LRI S L 3R
PG IR R i R OG- REANN A - BIL R Y R R iR RN R R4 = EE)E.
MRS (bb L RE % &) B AN RE AR ) 5 ek, LU S ROK e by AN B 88 B ye # s 47 3 L HATTAE YD, LE
WIR P IR LA Y MR IR A 4 2 W IR S8 I s 2228 s RS s Vi A s TR 571, L 2
AJ ] Y AR S 5y, DU AR e AR IH s Z0 A 5 2 R s BEORR I s ORI AR & s
Lt A —EE R 2 B s B, b MR 2 AT H REBRR 2005 s BiIE s 2 i), Lk i E AL BE AT R
AR TR s TR K s SRB 2K MR TRV WL s L BE AN IR ER e PP, DA S S TR B A AS
PRV )5 B a0 H R R AR A IR PR B 5 LA B TR KGR 3% J2 7R AR ) A TR R
7585 1B B AN AT A A IR AT A T A A rh MR T 1R I 1 o

[0344]  Jiti 5%

[0345] A DAMRIERRIG YT G ERR A Wk & 0 B g W B A Bt L B E A IR R
P R 8 Clund i B3GR OB FRIBAR AR « s 5 77 3K AR S 10 s s 25 711 B B s et 35 741 S g A\
s H e shE A EaR e SR mT 2 HE A

[0346] AT~ 11 Iite P VA 7R A4 , AHCANPR T 0T 245 FH L) Bl T V) TR 20
WA SR TIEVEA S Ah AR TR G v DA S AR AU FHI P TR AR A1) L 461 oK
BCH B VR, BGVE R FLAL ) B A B L R B IRIR SR S TR OB R EE ORI R R
BE N EEL 1, 3T SRR R R i (U AR FE A T RO TR AR
T B R VHURIZ SRR ) S Hr v DU SRR 3R & BRI K (L AR B e DT IR ER , SR A
bR T AETERRE A1, D RS8P A AR TR B g v 500 S Ak R AT B ) AR ) | 1
A 771 R 55 7 551 o

[0347] AT RARRYE O FnE A, A% Aad (1) 3 S5 B Y 751 B sk 71 TR i w3 S o 591, 451 4
T T A K B M VR ) o T T A S A R R DA AE T ER I W B A RS2 A R
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BVA T P K TE T PSRV TR & PR, B AR N AE L, 31 R AR TR A ]
B2 IEFRITE A KU S P MK IFE BT S35 AL BN 53 A1 o oK TR T AN 45
A P AR A TR BB A i Ik B, 7] DR A ART I AT B AN FAER TR el S A48 5 1) 3
S RERCH I R o 3 A A5 G ol R A5 Bt 7 o A S 5o

[0348]  m] Sty ] 77 P LABEAT KT , 491 e ol 40 4k B oL 98 2, B 45 N T v [ 44 2
B KT 77 5 £ AT AT DORRAZ K T T B3 BT JE T K B B e Al RS
Jir.

[0349] Dy ¥ SE KA LR AL G WD RO 35 A BRI AL A W0 BT BRIDUA VR 5 A I
Az o AT A B 3 AR FH 7K ¥ 1 22 110 o R BT 5 00 J D VLA T s ) R SE L o A 5 A MR AL S
SRNIHR T L g, i 8 g 0 SR B T i AR K /NN e B 3 B il R AL 54
VAR BRI B 0] o R S 7 15 A1 FH O AL 5 0 0 SaE SR IR WA o Je 3o 8 P A R At
EE WL W R TR A BE -3 A BR 2 A W I Aol 288 i o oK ) il ml e 5 10 i e 1 3 AR
A EYE AW LB KR R R R Ak ot m] DL Sl AL S BB TB0E 2
HLE m] A R i 1) 5 5 D R S A SR (R B ) RS (RRIET ) o R A DL 5 AL & M B £
55 B R 2 SR (10 A o A Bl L ) v R ] 8 i 2R ] B A1 57

(03501 JHI-F E A ek s it HIFK 4L 5 e H e A, Heml DOl Rl R A SR b 695 A il
R =1 S R 70 R A B 0 m] AT IR LR 4 R O SR VR S SR A L P IR TR 7R B A
FEPREGIR LT i A, AEAEAA IR T DBt DA i £ EL R B BH & i 3 R AL TR G EAL S0
(03511 JHI T 10 Jie it P I s ) 2 S 2 700 v 791 AL ) R RHORIORSE 71 o £ 3K o [] 445 771
Reeh W PEAL S5 F D Rl PR AT 2 PR 77 B AAR L Sy A PR By B0 PR — 5 A /e
a ) SEURL B &5 B ek LR S R TR R H e B AR DR L b ) R 55 4 R R
YEFR PR ER DY IR S AR e I R W APLRA] hr AT I ¢ ) AR 77 5 B AnH il ) i 8 751 5
PE AEUIE ——— B S BRIR S « S5 8 28 B Ve IR R  BC L R IR Eh AR IR 594 5 o ) Y VR PEL 1 771
bt S i, ) WRUSCINAZE ) » EE W08 540 » @) TS 7R, 491 o et 1 R LG8 I 1S B 5 b TR
WA, B s e S RTEZ 0 =, ) ST 7R 5 BE R T BRI PR BB IR IR B A SR & TR L
TR ALRRIR B, S HR A o WU R AL T R AR T DA S B b

[0352] B A AR FSAL SR AR g 3] 4 201 45 W A D BRI AR MR 7 PO S 0 v RO SE0RY , P ik e 2
fil I EE A LR BR AR DA B i 7 T & R 4 R S IR 570 o 790 SR 791 PRS2 791 AL 7 R
L7 Py ] A 57 A T DL 26 B0 AR A1 5 5 B A ¥ A R 28 B At 4 AR BT e ) e
A o EATTR] AT 2 1 A0 5 300 77 O Bt R BLE AT IX AR IR ALk, i 4L AR e AT B s
HAE g TE ) 7 R RIS TR A, AR B DA AR ) T OB T T A AR B R A S
SEAP A A7 5 R ot n] DR FSRABA SR 10 [ A 21 5 A D BRI SR 78 ) IS 2 h ) 31
Rl BT i A8 HILE WL R B i L im0 T R 2 R S BT

[0353] i PEAL St m] DL RA — Rl Fivdn b P s W 70 ) el 2 A 5K 7 77 S
771 FEC 7R AL TR ATRUAE ) PR 5] 445 770 B ] LA #1247 B A AN AR 52, B AR AR IR AC A
2 RC FB1) QIS AR il J ) HL A A AR P i AR R o, i PR S P R] DA S EE /D — R TR
GpE il | el NI T R w1 R S L | A e KAt 1 I R Gy i = i P
AN B H i FRURIEL e e P B G B A R R Rl it 2T 4 2R o AE RS A
AFLFARI ARG D0 T, 70 R LA 2 o) o e AT R AR R 23t ), OF B el ARAT 1 e
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AL B Se AL F I ¥ 5% B 7 v A 30 1 DA SE AR 1) 7 OB T8 P e 7o (R 2L 1o T AASE
INRaREERE L VIINDS IR SELy/ R P

[0354] A SCHIAA S PR J5 0 B0E S it P 770 2 A48 008 5] A1) A 70 B 77 TR 771
FR BB 5% 35 700 RN 7R S 711 o K 0 PR 93 AE DG T SR A T 5 AT 2 FH B4R M A 75 22 £
15 B 1B RT R 75 110 2 b RV AE JEE B o R 0 770 58 5700 A1 MR 7t 4 L 1) A 25 1) ) i
LW o T3E S A BT S B W57, FL AT (8 A & W4 0 55 B AR R B At s o ] A
MR A A D R B BT ) A i R A S A R IR AR BE AR T TR il
WYz i B RV I8 & o A DL I SR R R S R I BCE DR A S 0 BT R A WAL R
KEHIER

(03551 Al LA A 7 15 AR 5 2 At W N5 222 51) L AR i LM~ 3% 1 s S B TE ) 7 5k
2o RN 28 A ST IR A9 AL 50 o AR SCAE IR ARTE “Bp 18 41 5 (AR T 5T
TR A LA S OGT A TEIREIA JR0 B  BR PN B P o A RT P T B v B AR  R
LA A B A B Jk oA 14 77 2 P 50

(03561  ASCHTA L G FE T I E S 3R] A A K PR BRI P TR 5] o 3K 28 VR 2 771 m] AR
AR U L R BOARAE HI A IS 1K 73 BB 7 AT 2 R il o To R ST 57 B Al LA A2 v
FY H B b mT 42 52 11 0 T 7 BV 771 o ) T T RIS BT B 2 7R, B R e AE L, 31
HH KA o I AR IR A 32 52 R VTR R 74T 7K AR BRI VRURT 5532 AL AR L 3 41
B R TR T AN A T il PR R B Bl g A 5T o Dt B A, T AR AT i AT AN R 1
T 5 A4 S R P Vol P Yl R o I U IR B e R e R A A A ] T ) A
7R 5 [RVRE PR AE R SR AC R 285 A el 5 B G BN e B8 8 R et , T L BLe N R A 2 i 5K
T B ety A VR T ) T A A 5 I B I A R R B R 5 B G P P R 2 4 2K A R 1 ]
25 FHF 28 (4B LRI AR B h s P SR AL B o e IR R G 1R 770 » b ek 3 )
FEANAEA: 7] 249 T A A BCEL e 5 2R v i A HL e LA 7R B AR R 2 i)t mT
TECH E .

(03571 W DA RAAEART 0 JIRAT £ 52 A9 R0, LR AHANBR T B 700 3] 7K T A8 7 B VR
KRGS T AR A & 50T DUIRAE AR 7 750 & 5 R S AR E AR T 7L
RN T KB o 8 5 3 TN 711 LU GBS R 1R o X6 T LA 2 ) 5 it P, A PO
TR FLRE AT K K VE N o 21 75 K TR & AT R8I, 3% M ey 55 LA R A
W@ AL A o AR 2L, B NN LR TR 51 L PR 1B T o

[0358]  mIigetth , m] LA HIT B Wit A R A i) 0 3 FH AR SCRi i M 29 W 41 510 ) DS I s
) AT B 3 1 A A PR R R 77UV R il % X S 29 W AL 5 ) Ik I 7R 2 =3 D ]
A AELAE EL IR vBiAs , DR o £ L A R T B T 25 4 o X A o B AR AE AR TR ]
Ml RIS RIS 2 TR

(03591 ASCHTA R 29 AL & Wik n] R it A, e Hod 23R )7 B s S48 Rl FH 2 TR
g DX A B CRLAR IR P B R BT B TE 0 ) I o 78 5 ] 26 P T IR e X Bl 2 B Hh A B —
AN B 3 SR A A5 o

(03601 JHI-F "I IdE i) Jaa s L AT A L g e 7R ) (L = 30) BB A ) T P i Uk SR B
] F R B

(03611 T Rl nL A » l LK Z5 W41 5 WO S v B 25 B BOA T — Pl 2 Rl dgs sh i3
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PEAL 7 I S OB R o F T JR A FH A AL B W) 38 A B AEAS R T4 1 i R4 A i
AL B RO BT & LA R R G, ) O 25 M) 4L 5 MR
A B AT & B T — Bl 2 Pl 25 AU b (3G PR 2 0 ) 45 8 T B 5 o A I ) 284
BAFHEAR T4 Y3 5K L SR S A BRI L 3R ) B BR60 | i L JR e | fogd e A8 I 1 2
SR TR R R BERK

[0362]  Sxf T-HREHE AT, W] LAAE AITEEAS AL B4 4L SUH2 HO B J 77 15 25 0 28 & P e 1l i 7
SIS pHIR 19 (1) JE T Hh 7K P (0 SO A VR 7R, BIOE Rp 3, 1 26 S AE S35 S ol 1K TC T
TR PR o AT e, 6 T IRBHAE T, AT LR 2902 5 e il A2 BB LE i fL bk

[0363] ] L & /25 BB A i HI 2 WAL 50 o 3 AL 5 PR 4 28 40 il 5 Qs
ARPIT T S B BAR Al %, IF EL LR 2R B B BB A IE R By R 7 3 5 AR P M) 2 g IR A
BEF B AL R/ B T A 7R B 7 HIHR) ) 6 Jl A s 7K P R B

(03641  AJ LIK: HIT A 5 B T i i) A B W T 1 1 B 7 702 o AR Bz ) AL iR il 5 A D
TRARE HATIBIT BALA E R AW Lo B i b, R A S et Bl A s i )7
BCRHUE SRS TR 5, (R 5 5 3& 1 2 AR A 46 5 o SR AT 57 A ) DA R 8 5
S Z R HGE (B, B H 291 24RBCE 2 00 B — IR S8 20 H &R BRG]
&, AL A AR BN

BIRLHEAR

[0365]  SEifhi1 : AR WAL &P & Ak

[0366] A ST Fir A HF B AL A 4 vT LA d ik A 4035 © S i AT AR B 0l 1 T 9 D 4, L, WO
2005/095400.W0 2007,/084557 WO 2010/011768.W0 2010/011756 WO 2010/011772.WO0
2009/073300F120104F6 H 17 H #AZ HIPCT /US2010,/038988H [t 77 v o il tn , 2 1 A 1 oh S s
(R4 4y mT DA It AR S5 2 0 AR ART 038 1 77325, B IW0 - 2005/095400 W0 2007/084557
WO 2010/011768.W0 2010/011756 WP 2010/011772.W0 2009/073300F1PCT/US2010/
038988 (1) 77¥2% , LA F2 il a0 Fradk K0 7 ) PR B ke ] 4% o 3, T DA R & ple v BT
PRI AT BT 75 B3 4 B ek i 4 AR B AL &40 o

[0367]  {LEWII A R JT I FIRAE

[0368] b oS48 1 1) AR R AL A I & BRI T o i HLAAR A A A0 1 NMIR AN o 135 24 40
B TR AT HPIARTERT (min) 48 546 A YA IS I LOMS AR BE B 1), DA 43 Bk it

[0369] b EWI %

[0370] A%l

[0371]
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N
1a 2a 07 OH N N 3a
T

= [ \ Z\ o
N /
N N

H 1

[0372]  (a)Na2COs, THF, CHsCN, 243 , 135°C ; (b)NaOMe ,MeOH, 0°C ;

[0378]  (R)-3-(2- (5~ 1 -FI ORI AL - 1H-HEME IR (2, 3-b Ik e 32 ) -5 e —4 -2
)4, 4- " F KR (3a) B &

[0374]  [15—48—3— (59 —4— ) 35 NV F i ok s — 2 ) —1 — (Of — P skt 222 ) Mk g F-[ 2, 3-
bJIENE, 1a, (0.100g,0.215mmol : A5 81N Frid 5 S 4 AL G4 25a ) S5 2 %) A1 (R) -
34,4~ T LR 2a(0.031g,0. 21 5mmo 1 ) 78 PU SN (1. 66mL ) o A8 N 3 BF
B (¥]Na2C03(0. 068, 0. 645mmo 1 ) , BE2E N 2 Ji5 (0. 331mL) o 465 I 2 VR4 A0 75 Bk I8 I I8 38 v
IN#RE135°C3053 8 o I SLIR G WS H BN 75mL Y IN HCLH o 38 19 S VA MK pHAE 1 o
HIEt0Ac (3 X 5mL) ZEELAK J2 , FH Eh 7K Beids , ZNaoS04 TR 313 8 , 15 BIHA [ A 7R 21 - 48 FH ik
J 7 (0-10 9% MeOH-CHaC 12456 5 ) ZUAL KL AR W), 45 21 78mg B JH B 7= 3a : LCMS BRI 10~
90% ,0.1% B 12,55 %F ,C18/ACN,RT=3. 943 (M+H) 546 . 22,

[0375]  (R)—3-(2- (55~ IH-MELME I [ 2, 3—b TNk HE -3 ) -5 m g —4—FL &%) 4, 4-—H
FR (1)

[0376]  [] (R)—3~(2— (5%~ 1-H KM ML -1 H-MEn& 31 [ 2, 3-b Ik i -3 ) 5 - g 4~
HEE L) -4, 4~ F L34 (0.08g,0. 14mmo 1 ) 7EMeOH (2. 6mL ) 1174 (0°C) F ¥ b i A\ FF
FEAN(2.91mL,25%w/v,13.46mmol) o fEZE IR, FiFE R N304 B, S8 i 188 1o 4 e B AT ) &
A AV P K o E 35 F 78 R MeOH, FF FEtOACHE B 15 B 7K AH , 48 J5 FIE t0AC (3X) %
B A WA T 15 (NazS04) , 1k 9 70 B 25 HR 4 - FHMeOHEE 45 iy , 19 2152mg 2 (1 8 R 3
M1 ' H NMR(d6-DMS0)612.25(s,1H):12.0(bs,1H) :8.8(s, 1H) :8.3(s,1H) :8.25(s,
1H);8.1(s,1H):7.45(d,1H);4.75(t,1H);2.5(m,2H),1.0(s,9H) ; LCMSHE/E10-90% ,0.1%
R , 598t C18/ACN, RT=2. 0643 5T (M+H) 392. 21

[0377]  Ab& 1243 89190 il %

[0378] AR %2

[0379]
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e,
@
{e) Mo , ‘
HZN\jOH a ,HaNUo/ b = o o/ 6
N —_— e L —_—— N J NU —
7\- 7\. NS SLL
' cl \7\- F 80
2a Bg 6a m 7a
Ts
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fN{l_}*QH

F: — = F/-- 27
A Sy A s A

N N N N N N
Ts H H

F F

:ngNH 5.4 ® F’J‘}’NH Vo e FS‘

Ny / o , N \_>\H__,. Ny 7
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8a 9a 2
[0380]  (a)AcCl,MeOH, [F]3fi; (b) 2,4~ S -5 MENE ,EtaN,EtOH, THF ,55°C; (¢) 51—
(hf—FF KRR L ) -3-(4,4,5,5-PU H 3-1, 3, 2- S 43R RS (dioxaborolan)—2-J )it
& J3:[ 2, 3-b JALIE , 7a,Pd2(dba)s, XPhos ,KaP0s, 2-Me THF ,H20, 115°C ; (d)HC1, ke, 2.1,
65°C; (e)LiOH, THF,H20,50°C .
[0381]  (R)-1-FR4JE—4,4- —H -1 AL-3-2 84 (aminium) &) (5a) KT B,
[0382] i (R)-3-%Hh—4,4- —H H IR 223 T I EE (1. 41) W XIS AL VK % 20, 5F
TN B (67.0mL,947 . 0mmo 1 ) (IREFIE AR T 10°C) K K BLIR AW IN#A 2265°C , HAE 1%
T EFE 3 /NS B R NLTR A W% A0 2 = 0, SR T FH AR R e AR 2538 ) o A9 FH DRk i o
L — 4k . 'H NMR(400MHz ,MeOH-d4)83.75(s,3H),3.41(t,1H),2.88(dd,1H),2.64-
2.46(m,1H),1.04(s,9H).
[0383]  (R)—FAE3-((2-S-5-mMaNE —4—J8 ) &AL ) -4, 4- —FF B R 15 (6a) B T Bk
[0384] & (R)-1-FF 4 H-4,4- ~F R-1-FAML-3-Z 8 (aminium) ELH5a(37g,
189mmo 1 ) & T VU Sk kg (667mL ) FIE tOH(74mL ) (TR S o VA RAE VKU R A H1 . I 2, 4-
& -5-FMENE (35g, 208mmo ) , B N = 2. % (85mL , 606mmo 1 ) 5 M VA MIAESSC T
TR TANES SR S5 S B OBV A Ve F R = I, 2 J5 RN K (625mL) Al — &0 FF 452 (625mL ) o AH
A8 &P R (625mL) Yk K IZ o A A NLE , 3 F SR KB o B 29855, FF AE RIS
(EtOAc/ T k) b 2lifh iR 44 : LOMSERJE10-90% ,0.1% B &, 5min, C18/ACN,RT=3. 104 &
(M+H)291.02.
[0385]  (R)-H 23— ( (53R —2— (59— 1 —FH ZRT Mt L — 1 H-MPE g 5 [ 2, 3-b Jib g —3— 2 ) I g —
4-FE)AIE) -4, 4 IR LR (8a) HI T K
[0386] M5 —1-(f—H 2SR L) —3-(4,4,5, 5-PY B -1, 3, 2- AR Ze IR IRl e —2—3)
g IEL2,3-bIMtBE7a(24.3g,58.3mmol ) « (R) - Fk3-((2-S-5-mMs g -4 ) 2 k) -4 ,4-
TR B P EE6a(14. 1g,48.6mmol) FIKsP04(30.9¢g, 146mmol ) (K] 2-Me THF (253mL ) /7K
(56mL) VAR &S FH0. 757N o I A XPhos (2.8g,5.8mmo1 ) FIPd2(dba)s(1.1g, 1. 2mmol ),
FAEZE BB T LIS C T AR BB A2/ N G R BB -G 2, 35 bR 25 KA -l fik
BT HORLS IR AN , FRZIR SR 46 2 ToK AERER (EA/Hex) EAifbR 21, 15 2JHE
(K 7= 4)8a(23.2g) : LCMSERE10-90% ,0.1% F EZ,5min, C18/ACN,RT=2. 184 % (M+H)
245.28,
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[0387]  (R)-FF 23— ( (52— (53R~ 1H-MEME FF-[ 2, 3-b Ik ie -3 ) msig -4 Ik ) 2 k) 4,
— R R IR (9a) B TR Ak
[0388]  [n] (R)—F J:3-( (65— —2-(5—— 1 —F IR T Jpt - L H-MEk g - [ 2, 3—b IR g —3— 2 ) 1
WE—4-JL) M HE) -4, 4- — F L N S EESa (21 g, 39mmo 1 ) £E 2. i (157mL ) o iy VAV Hh Iin N AE — g
FEHAM HCL (174mL) o K12 S5 SR A 0 N AE 65 C AN AV A #1283, FRAE NS T
B4 Z VA7 AE NN & %8 (100mL ) 1 FI I NaHCOs 7K 35 (355mL ) Al 2, 88 2. Big (400mL) 2.
F G ZIR A M98, AR B (500mL) Yk K)Z . G HAVLE, T
(Na2S04) , 1t JEFF-7E B 25 ik 4 o ERE RS (ELOAC/ Chbt ) L 2lifb 18 B 521, 19 B HAER M 7=
Y)9a,(12.1g) :LOMSFREE10-90% ,0.1% B 2, 5min, C18/ACN,RT=2. 264> % (M+H) 391 .05,
[0389]  (R)-3-( (52~ (5~ IH-MEME H-[2,3-b Inb e —3 -5 ) Mg -4 ) 5k ) -4, 4-—
TR (2) I T Ak
[0390] % (R)—FF £ 3—((5—F—2—(h—F—LH-MLNE I [ 2, 3-b IRtk mE—3—3k )y ms g —4—JL ) & 0k ) -
4,4- " H R FRER9a (18.4g,47 . Immo 1 ) ¥& T VY FRIG (275mL) H, FF I IM LiOHZK & ¥
(141mL) A ZIR G I A50°C3. 57N g [ BRIV -S40 F1 8 208, FF I 180mLI¥I 7K o 7
P80 T B 2 DY SR , SR 5 O B e i R P IR o« TN TR (60mL ) , 373 & % )2 « N
HCL¥ 7K 2 I pHIE T 26 . I 2. FR 2. 6 (540mL) , 4 BS % )2 , 3F FH 2. 18 2. 186 (720mL ) #E HUK
JZ, BRI 2B B8 (300mL) 2 HL . A FEAMLIZ , F#E7K (100mL ) He 8 FF 45 (Na2S04) o5 257
I, S BERE P, 2 B R 722 (17.5¢) « 'H NMR(400MHz ,DMS0-ds)812.23(s, 1H) ,
12.03(s,1H),8.68-8.52(m,1H),8.27(s,1H),8.19(d,J=2.5Hz,1H),8.13(d, J=4.0Hz,
1H),7.39(d,J=9.2Hz,1H),4.83(t,J=9.3Hz,1H),2.71-2.51(m, 2H) ,0.97(s,9H) ; LOMSHH
FE10-90% ,0.1% B /2 ,5min, C18/ACN,RT=1.964 8 (M+H) 377.02,
[0391] DL LidxtFAb Adm2rt it RSk 77 20 2 N iR e -

F‘Sfi\i\_}Oh

\N
[0392] Fec‘.;/ { A
N
[0393]  (R)-3-((5-F-2-(5-( =FH &) - 1H-MLME FE[ 2, 3-b TN e -3 ) Mg mg -4-3E ) &
HE)—4,4- " FL IR (43)
[0394] 'H NMR(300MHz,CDC13)811.16(s,1H),8.70(s,1H),8.04(d,J=3.2Hz,1H),7.96
(s,1H),7.87(s,1H),5.02(d,J=8.1Hz,1H),4.80(t,J=9.6Hz,1H),2.81(d,J=9.9Hz,
1H),2.34(t,J=11.3Hz,1H),1.14(s,9H) ; LOMSHEE & 10-90% ,0.1% F &, 543-%F , C18/ACN,
{REGI} ] = 2. 4943 F (M+11) 426 . 47

NS
’ N

[0395] HaCo

[0396]  (R)—3-( (59 —2—(5—FF JL—-1H-IELIE I [2, 3—b AL IE -3 -5 )M ig —4 -4k ) g ik ) -4, 4~
TRRIRIR (90)
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[0397]  'H NMR(300MHz,CDC13)88.68(s,1H),8.43(d,J=14.1Hz,2H),8.23(s,1H),4.96
(s,2H),2.88-2.55(m,4H),2.45(s,3H),1.00(s,9H) s LCMSERJE10-90% ,0.1% F IR, 578,

C18/ACN, {REE} ] =1.8% Bl (M+H) 372. 5,
F
ﬁt=§}—NH Vom
[0398] no N
/I § 7\

N
N N
H

[0399]  (R)-3-((2-(5-& L 1H-MLIE FF[ 2, 3-b ML IE—3—3L ) 5B nE —4—3L ) H L) 4, 4
TR (89)
[0400]  LCMSERJE10-90% ,0.1% H L, 55 %, C18/ACN, (R BA I 7] = 2. 1434 (M+H) 383. 38,

[0402]  (S)-3-( (5 —2-(5-Fa~1H-MLIEIF[ 2, 3-b InEnE -3 -3k ) g —4-J% ) & Ht ) -4, 4-—
FRAL R R (4)

[0403] LCMSEEJE10-90% ,0.1% S, 548, C18/ACN, & B} [ =1.93438h (M+H)
376.21,

H
[0405]  (S)-3-( (2~ (5~ ~1H-MEME IF-[2, 3-b IMENE -3 -0 ) 5 FpUMH e ~4—Jk ) 2 5t ) 4,4~
R (3)
[0406]  LCMSHRE10-90% ,0.1% F E, 5505 , C18/ACN, {7 B4R 7] = 2. 064 i (M+1)
392.21.
[0407]  fL & W691Y il %
[0408]  Zrpiir %3
[0409]
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HsN OH a == b i ¢ )\
a7 —_— 'Ni’g"‘*l_" PR N/’{FNH Y 4

7
L oY N ¢ PNH P
S~ C[)’N \]\ Ci}»N7‘:\ g N)\/N, J |
14a  15a O el j
/'{_ £ J\ /_,-,,Q P J\ f
d - < - e I NH P
— N Nf NMZ Q ] Ny r:ll JO £ S
-~ F il o 7/
W heshalhs S 7
B~a & NN
m N 17a H 18a
l;‘ 7a Ts
Ts:
o )\ f’{*NH Pp /:{7 »
= No. ¥ “OH 2—NH P~oH
Ny AN o g . SR . Ny o §_//07/
. ZZ N <
N N s T
Iy NN N '
NS H N N
NN H
f 18a 69 21a

[0410] (a)2,4- =& -5-F M NE ,EtsN,DMF; (b) BLEE S, DMF , DMSO,EtsN, CH2Cl2; (¢)
[ (*Pr0)2P0]2CHe ,NaH, THF ; (d) 5981~ (b} —FF ZRAE IR L ) —3—-(4,4,5,5-TU  -1,3,2- 4
T BRI A -2 - kg 5[ 2, 3-b JHENE , 7a, Pd2(dba)s, XPhos , KsPOs, 2-Me THF , H20, 100°C ;
(e)NaOMe ,MeOH; (£)Hz,Pd/C,MeOH, 40psi ; (g) = FF It B fik b LA, CHoC oo

[0411]  (S)-2-((2-F-H-TMAENE —4-I%) Z KL ) -3, 3 HL T -1-F% (14a) TE AL

[0412]  fE)(2S)-2-&HE-3,3- I IE-T-1-F%(5.0g,42. Tmmo1 ) f12 , 4— — & —H— W% g
(5.7g,42.7mmo1 ) 7EDMF (50mL ) H TR S AN =2 (7. 1mL, 51 . 2mmo ) « £E90 43
5 N R RE B AT NHACL A VAR 1, I FHEtOACZE BUMI IR o« FH #h /K B 5 & IR A 1L
FHPG I, 1 (MgS04) , 1ok Vi I AE B0 25 ke 4 » 28 F Tk g 2138 (010 % Me OH/CHaC 1286 i) i f,
FER AR, 15 216 . Tg 2 M 1 [ A4 T BABE A =4 L : LOMS B FE10-90% ,0. 1% &, 54-%f,C18/
ACN,RT=2.48% 5 (M+H) 248. 32,

[0413]  (S)-2-((2-F-H-FmMEnE —4-3L) & HL) -3, 3- I TEE (15a) LK

[0414] [ B EI(1.06mL, 12, 11mmol ) 7E & H %52 (10mL) ¥4 (=78°C) & i in — H
MEAK(1.43mL,20.18mmol )  /E-7T8°CF , i FF %R S04 8, I (29)-2-[ (2-5-5-F 16
WE-4-J) e ]-3,3- - -1-F14a, (1.0g,4.04mmo 1 ) 7F — & F £ (10mL ) [ B 7%
WAE-T8CT , WFEZ R SR A W30 81, I =& (3.38mL, 24 . 22mmo 1 ) « £ 2/ N, Hf
ZIR A 212 HUE A E0°C B 1% IR S W% B B AT NaHCOs 7K ¥ Wi H 5 H FHE tOAC ZE B
R NG FF A VAT 5 (MgS04) , ik 98 I 7E 1 23 ik 4 o 28 FH S 178 (0-15 % Et0Ac/
CHaC 1286 B2 ) 4l AL KA AR 4 , 5 316 80mg & 14 16 [F] 4 ) B BB 1 7740

[0415]  (3-((2-E - MENE-4—3L) &) -4, 4- IR -1--1-35) MR (R,E)- — 7 H
FEfiE (16a) IR

[0416] [ ALAN(0.163g,7.083mmol ) £ETHF (8. 0mL) FH 74 (0°C) Bl A 2—-( — 5+
PR Tl I e P e (e R 2 2 ) I 2 ) — %A TR 5 (1. 220 ¢, 3. 542mmo 1) o FE L5 73 B 2 Ji5 , V7
I(S)—2-((2-&-5-FmMEne-4-3L ) &L )-3,3- —H I T, 15a,(0.580g,2.361mmo1 ) fETHF
(4mL) W IR o 22 1 /NI, A3 S B2 T8 5 P 1 i i U A 2 3 0L o KA VR 5 W A R 3 b AT )
NHaCLZK B, 3T FHEtOACZE B o 547 HILAH )5 (Mg S04) , i 38 78 2% Th il 4 48 FR IR JRS 1
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W (10-50 % EtOAc/CH2C 1286 ) 24k 15 B R R A W0 15 2118 10mg 1A 2R K 7= 4 : LOMSAR 10~
90% ,0.1% H %, 5581 ,C18/ACN,RT=3. 28438 (M+H) 408. 36,

[0417]  (3-((5-F—2-(5—F—1-FF ZL MRS — 1 H-1E & JE [ 2, 3-b Tt e — 33 ) W g —4 -3 ) 4
)4, 4- "R E 112 R (RLE) - — R R ER (17a) BIIE AL

[0418]  [a] (R,E)- = P 2k (3-((2-S-H-FMs e —4 08 ) & k) -4, 4- I - 1-Jd—-1-4%)
WG 16a(0.81g,1.99mmo 1 ) FI5~F/—1 - O —FF KL L ) -3-(4,4,5,5- P4 3-1,3,2-
AN -2 ) MEng IE[2, 3-b Ik e 7a (1. 24g,3. 00mmo 1) 7 2-Me—~THF (16mL ) H1 [ ¥
H N AKsP04(1.27g,3.00mmo 1) FI7K (4mL) o FE VIR T, A ZAAHR S S 155350 85
BRSSP I X-Phos(0.11g,0.24mmo1 ) FIPd2(dba)s(0.06g,0.06mmo1 ) . £F FH B S S 5
AN o ST W AR AR B AE100°C TR IN#R2/ING CRZIR A % Al B =R, I HEL0ACH:
B, Ak R o R KGR BE TR, T (Mg S04) , ik VB I AE B S ik 4 - & B R B
(0-50%Et0Ac/CHaCl2ff ) 4B AWML IR AW, 19 51 123g BRI 74 : 'H NMR(400MHz , d6-
DMS0)68.55-8.42(m,3H),8.31(d,J=3.7Hz,1H),8.06(d,]=8.3Hz,2H),7.73(d, ] =
8.9Hz,1H),7.44(d,J=8.4Hz,2H) ,6.80(ddd,J=22.2,17.1,6.9Hz,1H),5.99(dd, J=
20.3,17.1Hz,1H),4.95(t,J=7.6Hz,1H),4.51-4.32(m,2H),2.35(s,3H),1.19-1.14(m,
6H),1.11(dd,]J=6.0,4.4Hz,6H),1.02(s,9H).) ;s LCMSEREEE10-90% ,0. 1% &, 544,
C18/ACN,RT=4.06%%f (M+H)662. 35,

[0419]  (3-( (53R —2—(5—9R—LH-MLME F [ 2, 3-b ML g —3—J& ) e ng -4 -0 ) g Kk ) -4 ,4-—H
B M- 1) B2 (RLE) - — P 2R (18a) I T A

[0420]  fa] (3—((5—3R—2— (59— 1 —FF DR T P S — L H-MEE g 3 [ 2, 3—b Jib g -3 ) Mg g -4 J)
AR -4, 4- " E 1R -1- ) B (R,E) - R A E R 17a(1.0g, 1. 51mmo 1 ) 7£ F B
(30mL) HH (R VAR R IO B B (8 . 2mL KT 25 Y6 wt FIMeOHIA VR ) - 343 Bh 2 & » B i IR & W Bk
B AINHAC LKA 5 3 FHELOACEE HU IR o 4 & I A LA T4 (MgS04) , I P8 FFAE A
W45 - 28 B e E i (015 % MeOH/CHaC Lo B ) 2 AL ML AR R 4 , 459 21 7 24mg FAER 19 72470 «
LOMSHEEE10-90% ,0.1% 18,55 %F , C18/ACN,RT=2. 7643 % (M+H)508. 13,

[0421]  (R)- = HE-(3-( (5% —2- (53~ IH-MEM% I [ 2, 3-b ML e — 338 ) s g —4 -3 ) 4
H) -4, 4- T F R R ) IR IR (19a) B TR JK

[0422]  [4](R,E)- R H(3-((5-F -2 (5-F—IH-ML P& I [ 2, 3—b Tk g -3 -3 ) B g —4 -
) EHE) -4, 4- R 14128 B2 R 18a(0. 36g,0. 71mmo 1) 7EMeOH(7mL ) H (VAR
I APARR (10% , 32 ,Degussa,0.07g,0.07mmol ) . ZEParr S LB , T50psi &S T Hik:
RPN - FHELOACTRBEZIR A4, FF il it ek i ok vE o /E B A R IR 4A UE VR, 15 21 IR
IR AR T B4 . 'H NMR (400MHz , d6-DMS0)812.28 (s, 1H) ,8.46(dd, ]=9.9,2.7Hz,
1H),8.30-8.21(m,2H),8.15(d,J=3.9Hz,1H),7.29(d, J=9.5Hz,1H) ,4.51(dt,]J=12.3,
6.2Hz,2H),4.37(t,J=9.8Hz,1H),1.95-1.60(m,3H),1.59-1.35(m,1H),1.24-1.09(m,
12H),0.99(s,9H) ; LCMSEEE10-90% ,0.1% F R, 553 %F , C18/ACN,RT=2. 464 % (M+H)
510.56.

[0423]  (R)-(3-((5-9—2-(5-F—1H-MLIK FF[2, 3-b ML IE -3—J% ) Wi mg —4- 3 ) 2z k) -4, 4-
TR RS W R (69) IR TR K

[0424]  [m] (R)— = St A2 —(3-((5-F—2— (5 —1H-MEIE H: [ 2, 3-b ML e 328 ) M g —4-J&)
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AL )4, 4- R R IR 19a(0. 16g,0. 32mmo 1 ) 78 &0 2 (8m1 ) HH (VAR P i A\ it
A AT (0.45mL, 3. 18mmo ) o /EZ I T, WEFEZ R SR A - 1/ 2 )5, LOMS 7R %
AN SEA o 18] BV AW I 537180 . 90mL ¥ A4 = FR B Ak 452 (0. 64mmo 1) o 57NN 2 i , 7E
B PIRGFZIR AW 348 F il 4 B HPLC (CH3CN/ 1 % R TRAZK Y& W) 2EAK A3 B R A2 ) , 15
B Smg ) B FR69 A1 3dmg (1) B FRER2 12

[0425]  BEPR69IKIEIEELHE - 'H NMR(300MHz ,MeOD)88.59-8.39(m,2H),8.32(t,J=5.3Hz,
2H),4.59(d,J=9.5Hz,2H),2.21(s,1H),1.79(dddd,]=28.6,23.0,13.2,6.9Hz,3H) ,1.11
(d,J=9.5Hz,9H) ; LCMSEEE 10-90% ,0.1% F &, 5% %, C18/ACN,RT=1.81% % (M+H)
426.09,

[0426]  JBEEAEE21al 6iL 50 : 'H NMR(300MHz ,MeOD)68.57-8.41(m,2H),8.32(d, =
5.6Hz,2H),4.73-4.41(m,2H),2.25(d, J=25.7Hz,1H),2.06-1.43(m,3H),1.32-1.20(m,
6H),1.11(d,J=11.2Hz,9H) ; LOMSHEE & 10-90% ,0.1% F &, 545 %f, C18/ACN,RT=2. 064} 4
(M+H)468.13.

[0427]  {LEW16 LTI il 2%

[0428] /E,\ﬁjz‘ﬁ%zl

[0429]

245 25a Ts
[0430]  (a)NaH,TsCl,DMF; (b)KOAc,PdCla(dppf), ke, 7K, [9134 s (¢ )Pd(PPhs)4,Na2C0s,
DME , 7K 5 (d) "B ibk—4-BREL &, 'PraNEt , CHaCl o
[0431] 3R -5—3R—1— O —H Rt L ) kg [ 2, 3-b I E (22a) BT K
[0432]  43-JR-5-F—1H-ALIE IF[2,3-bIHEIE(5.0g,23. 3mmol )¥&T-DMF(37.5mL) 1, 3%
HEOCMAEAEN(1.5g,37. 2mmo ) , FFHEFEIZ R SR A 401040 81, 48 J AR ORI 5 &
(6.6g,34.9mmo 1 ) ZbFR AEOCT , I FIZIR G304 B , SRS AE 2 T FH3eHE 53489048
Wiz SR A PEEI K (L00mL) 1, FRU BE4T B [ 44, FAK AT Be e i =ik, JFAE TS
8, 15 518 26819 3— TR 58— 1 - o —FF R BE 3L ) LR JE 2, 3-b InknE , 22a: 'H NMR
(300MHz ,DMSO-ds)88.48(s,1H),8.31(s,1H),8.01(d,J=8.3Hz,2H),7.92(dd,J=8.4,
2.7Hz,1H),7.44(d,J=8.5Hz,2H),2.35(s,3H) .
[0433] 59— 1-Chf—FF R e L) —-3-(4,4,5,5-P -1, 3, 2- AU BRI Al e —2 % ) it
% 3f:[2, 3-b JEHE (7a) T %
[0434] 43— 7R -5 —1— Chf—F AL O g I (2, 3-b Ik mE22a (4. 0g, 10.8mmo1) , 4,4,
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5,5-VYH 3-2-(4,4,5,5- VU 1,3, 2- S IR il e -2-28) 1, 3, 2- S 2 IR il e
(8.3g,32.5mmol ) FIZ FRHH (3. 2g,32. 5mmo 1 ) AE7E AL 25 JLi K 1K) e (40mL ) H o 7 FH 4
AMA304 4t 2 S5, IIAPACL2(dppf) (0.8g, 1. lmmol) « R 4% 42 %S W 49405 8, SR J& i
WA NIR SIS AER H Z TG iz IR At Florisil (60g) b 38, Fl & 4t
(220mL) ¥k , FEAE B 25 v IR 45, 13 148 O IR Y 1L = MUl S 21 O FE (40mL ) FITTBME
(14mL) H, FE NI El i fEVA E 2 =i 2 5, I I A B B VR, 3 3112 6g 5 A (o [8 44 1 3H
=Y 'H NMR(300MHz , DMSO—ds)88.42(dd, J=2.7,1.4Hz,1H) ,8.14(s,1H),8.06(d,J=
8.4Hz,2H),7.85(dd,]J=8.6,2.8Hz,1H),7.44(d,]=8.3Hz,2H),2.36(s,3H),1.32(s,
12H) .

[0435] 5% -3- (5% —4—FF SEMR T AL - g -2 ) — 1 - O~ 2R e 58 ) mbng 91 [2, 3-b Ik
IE (24a) [ K,

[0436] KF2-5-5-9R—4—FF B e - e (1.6g,9. 0mmol) \ 53— 1— O —F R Bt ) -3
(4,4,5,5-PUH 31,3, 2- ~ S ZFF RN EE—2—F5) g JE (2, 3-b It BE7a(2. 52,6 . Ommo1 ) I
Na2C03(1.9g,18.0mmol ) ¥ TDME(37.5mL) F7K (7.5mL) 1 o /S RFIZIR S 920951, H
Pd(PPhs)s4b 38 , S E R F1205-8, H IR B A B ZE R 2 5, i /K (35mL),
FEREFEAR B 1) BT 30 50 Bh o 1 PR ER VT UE M , 7K R 2 BB W% , HAES0CTF T4, 15
$2.3¢(88.5% ) & [E A IHE 4 . 'H NMR(300MHz ,DMS0-ds)88.70-8.57 (m, 2H) ,
8.55-8.42(m,2H),8.09(d, J=8.4Hz,2H),7.45(d,J=8.4Hz,2H) ,2.76(s,3H) ,2.36(s,
3H) .

[0437]  5-%(-3- (5% —4—FF & WM e -k gt -2~ 0 ) — 1 — O~ FR 2R T 28 ) b i [ 2, 3-b ]
MEuE (25a) 7

[0438]  J5-3R—-3— (5T —4—FF FE R e S - g —2— 0L ) — 1 — O - FR R T 28 ) b g - [2, 3-b ]
MEWE , 24a, (2.30g,5.32mmo 1) ¥E T & LE (107mL) o, FF i M 3-SR F R (1. 19¢,
5.30mmo 1 ) Kb FE , (R FE AR T 20°C RS RE2/ N 2 J5, N 5B — 43 35U ZE R 2 (0. 18¢,
0.80mmol ) , JFF kL HEFE L/ o IS8 =40 i3-S K 2 (0.07g, 0. 05mmo 1 ) , 4k 224t
304 Bt o FH 15 % [IK2C03 7K VA (30mL ) Kb 2 Jsz NV A4, 43 5 45 2 o FH 15 %6 K2COa TR /K ¥k
BANUZE , T4 (NazS0a) , b JEIF7E B 25 ik 4, 15 312 3g (96 % ) 2 8 (i A 1 B EE R =4
i P T 3 — 5 44k . 'H NMR(300MHz ,DMSO-ds)89.12(d, J=1.5Hz,1H),8.70(s, 1H),
8.67(dd,J=9.1,2.8Hz,1H),8.53(d,J=1.5Hz,1H),8.11(d, J=8.4Hz,2H) ,7.46(d,]=
8.2Hz,2H),3.05(s,3H),2.36(s,3H) .

[0439]  Dh5 BIAXST AR 25al i FEIAN 77 2 & N ik 24 -

[0440]  Cls. _

Ts
[0441] 55 —3— (5T —4—(FP S NP T ik ) g gt —2— 6 ) — 1 - R P e — L H-E Mg 3 (2, 3-b ]
i (1a)
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[0442] 'H NMR(300MHz,d6-DMS0)89.12(d,J=1.3Hz,1H),8.90(d,J=2.4Hz,1H),8.68
(s,1H),8.53(d,J=2.4Hz,1H),8.12(d,J=8.4Hz,2H),7.46(d,J=8.4Hz,21) ,2.54-2.48
(m,3H),2.36(s,3H).
[0443] &7 E5

[0445]  a)Et20;b) A R, ZFR¥E, 8% ,80°C s c) 5% —3— (5T —4— ( FF S D hik ik 3k ) s e —
2—3k ) -1 - FF ZE T S - L H-nEng I [ 2, 3-b Tk iE , 25a, "PraNEt, THF ,80°C ; (d)LiOH, THF-H20
(3:1),130°CHlit s e ) SFCF 173 S

[0446] 2, 2- HFL T L (26a) KT A

[0447]  jaI1,1-—F PR LU0 EE (20 0mLIM, 20 . Ommo 1) 7F Z. Tk (25mL ) H VAR Hh — ¥k
AN-F FE-N-JR L @t % (5. 26mL, 20 . Ommo 1) (R ) o {3 2 €2 VA MUIR AN b (BT 97 0 /N, AE ==
BN PFE = /NI o AE IR B S AR, I8k R AE500 g I BFE UK AT20m T 1 IR AR BR b v K
GrignardE &Y. 738 L Z , 3£ H50mLAy B 2. Tk 2E BUK AH = IR & 1 1 2Tk 2 B T 18
(MgSO04) , FF7E H 25 ik 4 o 8 i 50 FE 2 AR 4l MR R W), 15 2 1. 0g 2 R iR 42, 2-
THIEETEE "H NMR(400MHz ,CDC13)84.17(q,J=7.1Hz,2H),3.03(dd, J=10.9,2.3Hz,1H),
2.53(dd,J=15.3,2.3Hz,1H),2.15(dd, J=15.3,10.9Hz,1H) ,1.50-1.33(m, 3H) , 1.28(dd,
J=9.0,5.3Hz,3H),1.26-1.17(m,1H),0.85(d, J=5.8Hz,6H).

[0448] 3% JE-4,4- "R ECRLEE(27a) FTE AL

[0449] 42, 2- LT E526a(3.00g,26.75mmol) A % (2.08g,1.29mL,20.00mmol) .
LR (3.08g,40.00mmo 1 ) 7E Z, % (5mL ) (VR AW [B1 3 = /N o ek iR 2013 W), I 2
B ek o M3 AR o 75 i — A Alifk.

[0450]  REHRER (1.962¢g,1.066mL,20.00mmol) AN B Lk 2 BEEH H , R RIRE ST
INFAE] P /NI o £ 90 T B 2598 5750 o TR AR P b i N 7K (20mL ) T2 8K (10mL ) o 73 B 7K
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JZ 5 3 FH TR (10mL) Be 5% - 75 2 A HLZ KB S8 AL BNE R (6N) A A ik B E AN
TR RN, 3 R 28R (3 X 10mL) A2 B . 7K (10mL) | #h7K (10mL) ek & 3 KA HLZ
P8, T (Mg S0a) , 1t Y8 FEAE B 25 iRk 4 , 433210 . g 2 v 3 ORGP iR BHEB [ 74, £
i L o 2 A e [ A A5 AR = T T 75 8k — P 44k« 'H NMR(400MHz , CDC13)84.17(q,J
=7.1Hz,2H),3.03(dd,J=10.9,2.3Hz,1H),2.53(dd,J=15.3,2.3Hz,1H),2.15(dd, J=
15.3,10.9Hz,1H),1.50-1.33(m,3H),1.28(dd,J=9.0,5.3Hz,3H),1.26-1.17(m, 1H) ,0.85
(d,]=5.8Hz,6H) .

[0451]  3—((5—4R—2-(5—F—1—FF ZERS M F— 1 H-IEng 31 [ 2, 3—b itk g —3—Jd s g —4—JL ) &1
H)-4,4- "R EC R LR (28a) I TE R

[0452]  [hI3-E H—4,4-—FHT B EE27a(0.19g.1.00mmo ) Fl5—F—3— (5—F—4-F F£ ¥
T P s g — 2 J ) — 1 — O — R it 2 ) ML 5[ 2, 3-b k€ 25a. (0. 54¢, 1. 20mmo ) 7 THF
(14.4mL) W I &P AN N-Z R A FE 4 % (0. 26mL, 1. 50mmo )  FHZIB AW EBOC R
[FIR I o AU R BR VA 2 5 il RERR i (0-50 % EtOAc/ L GEBE ) 2l AL ¥ =4, 15
FI|155mg 2 & i (B AR 1 BRI 74 . 'H NMR(300MHz ,CDC13)68.61(dd,J=9.0,2.9Hz, 1H),
8.56(s,1H),8.33(dd,J=2.7,1.0Hz,1H),8.11(d,J=8.4Hz,2H),7.30(d, J=8.2Hz,2H),
5.19(dd,J=10.1,2.2Hz,1H),4.94(td,J=10.0,3.7Hz,1H),3.99(dt,J=13.7,6.8Hz,
2H),2.40(s,3H),1.42(dt,J=14.1,6.9Hz,2H),1.05(t,J=7.1Hz,3H),1.01-0.94(m,8H)
;'F NMR(282MHz ,CDC13)6-130.39-133.75(dd,J=9.0,1.1Hz,1F),-158.56 (s, 1F) ; LCMSHE
f£10-90% ,0.1% B &, 5%-%f , C18/ACN,RT=4. 184> & (M+H) 572. 07,

[0453]  3-((5-FR—2- (5T~ IH-MLME H:[ 2, 3-b Ink e -3k ) g -4 ) 2k ) -4, 4- &
O (16,17) TR,

[0454] 13- ( (5% —2— (5%~ 1 - FF ML A - L H-ME g IR [ 2, 3-b Jikme -3 -2 ) g g —4 -2 )
HIE)-4,4- —HEC R EE28a(0.16g,0.27mmo 1 ) 7E THF (6mL ) 1 A ¥4 W 3 in A LiOH
(1.50mL, IMVAW, 1.50mmo ) o 1% TR G WAE S S B2 HR T 130°C T k30438 o i
TN AN NHaC 17K ¥ R K L W AR B B B UTIE D, 3 K S SRR 2 Tk % - S8
Ji » 7525 IR AR G A LA , 759 21 2 [ A 1 20 16 JH R 1 R IR o % [ 44 FH 228 (2mL , INVA
BOFREIEE T, 13201 10mg £ R R ER A B 7= M) R E B A :'H NMR(300MHz ,MeOD) 8
8.73(d,J=9.5Hz,1H),8.16(s,1H),8.15-8.10(m,1H),7.93(d,J=4.0Hz,1H),5.02(d,J=
6.4Hz,1H),3.75(ddd,]=6.7,4.2,2.5Hz,3H),2.66(d,J=11.2Hz,1H),2.45(dd,]=14.0,
9.9Hz,1H),1.93-1.83(m,3H),1.46(d, J=7.5Hz,2H),1.05-0.93(m,9H) ; '°F NMR(282MHz,
MeOD)6-139.17(s,1F),-160.86(s, 1F) ; LCMSERE10-90% ,0.1% B /&, 54> %h , C18/ACN, RT
=2.04% 5 (M+H) 390. 23,

[0455] AR BETR A HIEAT SFCTH: 43 15, 45 B B b (1) 0 i S A A 16 F01 7

[0456] {54141 50 il 2%

[0457] /E,\E}Zﬁ;!‘;6
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CN CN H 0O
. . ] NH, O
s — ’ —_— OEt
31a 32a 33a

[0459]  a)LiHMDS,Mel,THF-78°C;b)DIBAL,CH2Cl2,-78C;c) A 8, Z &% , 2K ,80°C;
d)*PraNEt, THF,80°C;e)LiOH, THF-H20(3: 1), 130°C , f#if s £) SFCTF M4 B

[0460]  |-FELERL /G (3Lla) Tk

[0461]  Z254 B 7] , ] LiHMDS (48. OmL , 75 P4 556 Ml 1 IMVA R, 48 . Ommo 1) 7 VY S0 15 Wi
o A (=78°C ) VAR T g INFR e i (3. 81,40 Ommo 1 ) 7E PU SR ( 10mL ) H (R & W - £E-78
CRHFE30 4P 2 5, — I %5 (3. 74mL,60. 00mmo ) o i 5z N FHiif & % iRk 1% - K
RS HZ0°C, TN L. 2,85 (50mL ) FHELFN ) S Ak 4 /K P9 (20mL) o I 55 711 7K (10mL)
DLV [ A4 o 2 A HLZ , I F AT S0 A /K 7 (20mL) e ik o F 2018 2. T (2 X 20mL ) 2
BUKJZ . K BE5 & IR A HUM , T4 (MgS04 ) , 1 38 31 78 B0 25 ik 4 , 15 314 . T I 2 (il
Ry, A8 BT B i — b 4lifk . 'H NMR(400MHz ,CDC13)82.04-1.93(m,2H),1.77-1.65(m,
2H),1.66-1.55(m,2H),1.54(m,2H),1.25(s,3H).

[0462]  1-FFELFA L F I (32a) T R

[0463] ] — 7 T A LA (100. 0mL , IMVAVR , 100. Ommo1 ) 7E — & H FE HH ¥4 (-78°C )R
HE N R IR R b S 3 1a (4. 3g,40. 0mmo 1 ) 78 & B 2 (5mL ) H VAR o 45 12 S B AR FF AE -
78°C T304 B o [ 2 F UKW , 3 I\ S (1mL ) DAV K SN o 0 NI A B A A VA VR (30mL
LO%VETR) , FF 5 I FZIR AW 7 B AANLUE , 3F FH & Fe (3 X 20mL) ZEHUK JZ K
Ve B IR AN, 2B T8, 1 Y8 I AR B R IR %, 15 21 3g vk 5 IR Y, 13 A M
TeFE 4k . 'H NMR(400MHz ,CDC13)82.04-1.93(m,2H) ,1.77-1.65(m,2H) ,1.66-1.55
(m,2H),1.54(m,2H),1.25(s,3H),

[0464]  3-% JE-3-(1-F HLEF AL ) NI £, B5 (33a) I T K

[0465] 5 1-F JLER R A R E32a(3.00g,26. 75mmol ) \ A -2 (1.29mL,20.00mmo 1 ) A1 Z, i
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#(3.08g,40.00mmo 1 ) 7E £, % (5mL ) W (VR A W B3 1 2/ o 3 8 Bk 22 UTIE W) » 3 FH 2 B
B o A8 FHZ DB JE /R 3 — A 4k

[0466] JEARER(1.07mL,20.00mmol ) A B ik 2 BEVE A , FEINFA RN 2/ o 729 R T
Bk 2257 o 7K (20mL) R 2,6k (1OmL) F B TR AR « 7055 /K2 I 2 BE (10mL) Peidk o F- 5
HLE o B K IE T A B AL BN TE T (6N) TR AT =Bl , 9 F 2 B8 R (3 X 10mL) ZEHL . A /K
(10mL) «#R K (10mL) ¥e A A HLZ , 138, T4 (MgS04) , 1 JE I A B 25 b ik i , 13 21
1. 5g 2 ¥ o b MR IR , 76 5 B L6 A8 Rl A4 o F 2 P i 7 i — b alidk o
NMR(400MHz ,CDC13)64.25-4.14(q,2H),3.40(bs,2H),3.20-3.09(m, 1H),2.48(ddd, =
26.2,16.0,6.6Hz,2H),1.77-1.58(m,4H),1.52(m,2H) ,1.47-1.32(m,2H),1.25(m, 3H),
0.94(s,3H).

[0467]  3—((5—9R—2-(5—F—1—FF ZERE M F— 1 H-IERg 3 [ 2, 3—b Itk iE—3—38 ) g —4-3% ) &
H)=3-(1-F HEER L) TN R 285 (34a) T HY

[0468]  43-G dE-3-(1-F LA IL) AME 2.5 33a(0.20g,1.00mmol ) . 5- % —3—(5—F—4-
PR e N T P e — 0 g -2 ) — 1 — O — PP R I ) - Rk g [ 2, 3-b JHEBE 25a (0. 54g,
1.20mmol ) FIN,N-— A F 2. 1% (0. 26mL, 1 . 50mmo ) 7E THF (14 . 4mL ) H ¥ 2 P E80°C T [l
WAL AL BB BVE R 2 I B I R 18 (0-50 % EtOAc/ O e b6 JE ) 2iAb ¥ 7= 4 , 15 31|
300mg 2 3 2 A [ A4 (K SR K 729 : 'H NMR(400MHz ,CDC13)68.49(dd, J=9.0,2.8Hz, 1H),
8.46(s,1H),8.23(d,J=1.5Hz,1H),8.02(d,J=8.3Hz,2H),7.99(d,J=3.1Hz,1H),7.20
(d,J=7.8Hz,2H),5.23(d,J=8.9Hz,1H),4.80(td,]=9.7,3.6Hz,1H),4.04(q,J=7.1Hz,
1H),3.91(q,J=7.1Hz,2H),2.73-2.58(m, 1H),2.44(dd, J=14.7,9.6Hz,1H),2.33-2.21
(m,3H),1.72-1.46(m,7H),1.42-1.31(m,1H),1.28(t,J=6.1Hz,1H),1.17(dd,J=13.4,
6.2Hz,2H),0.98(t,J=7.1Hz,6H) ; LCMSEEEE10-90% ,0.1% F I, 54 4 ,C18/ACN,RT =
4. 254 % (M+H)584.29,

[0469]  3-((5-%—2—(5—F—1—FF JRAAEE FE— 1 H-IEng I [ 2, 3-b Intk g -3 -4k )W g —4-3% ) &=
B -3-(1-H IR L) AR G BR (14, 15) I T Rk

[0470]  [a13—((5—F—2— (59— 1—F Z ML FL — T H-NE g JE [ 2, 3-b TN g -3 ) m g —4 -3 )
QL) -3-(1-F LI L) AR 4 BE34a(0. 16g,0. 27mmo 1) 7E THF (6mL ) H (& ¥ 1 I L10H
(1.50mL, IMVAEW , 1.50mmo 1) « PEARE S B2 R 7E 130°C T BRSTHZ R M TR A 430 730 o I 1S
FIFINHAC1 A B TR VAR A ZIR A1 - W AR B B B UTIEND , 3 K IR 2 Bk 5% - 98
J& » AE B A T ERZ A 45 20 28 B SR A B o 16 [ 44 P i\ SRR (2mL, INVEWR) » I T-i%
TR, 1331 20mg 2 LR SR 10 AR 7 ) (R 3R (5 AS) < 'H NMR(400MHz ,MeOD)68.64(d, J
=9.3Hz,1H),8.14(d,J=8.3Hz,2H),7.97(d,J=3.6Hz,1H) ,4.99(d, J=6.3Hz, 1H),3.37
(s,1H),2.75(dd,J=14.9,3.6Hz,1H),2.55(dd,J=14.8,9.7Hz,1H),1.83-1.57(m,6H),
1.54-1.42(m,1H),1.37(dd,J=11.9,5.6Hz,1H),1.11(d,J=19.2Hz,3H) ; LCMSEE & 10—
90% ,0.1% R ,5%%f,C18/ACN, RT=2. 1044 (M+H) 401 .94,

[0471]  fHIRIR I 4N HEIR AP 3EAT SFCF M 4350 , 15 31 B ) S e A fA 1 4015,

[0472]  fb & W20 123K fill %

[0473] é}ﬁ}ijj}‘,é?

[0474]
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L. 4 : »
N x \
N3 Q
of 7~ H <‘|>7 A N s 3.d s Iy A *
15a 37a 3 / . \ N l\\l 483
N ‘N Ta Ts
Ts
N —/ H /““<O N/——_<*NH 40 me NH 4
¢ N - - N S v 7N/ (
- F“../ O\ = P SN fe} OH
N ] \ N [ \ /’\ < X / \ ; \
NN N7 NN
Ts 393 H 23 H 20

[0475]  (a)Z FE-2-=ZFF VB (phosphoranylidene) Z, B8 £hCH-Cl 25 (b) 65— —3-(4,4,
5,5-DYH 3-1,3, 2~ SR PR A fE -2 -2 ) — | - P 2R 2 - 1 H-1E g JF [ 2, 3-b Tk e , 7a,
aq.KsP04,2-Me—THF ,H20,X-Phos,Pd2(dba)s; (¢)Hz,10%Pd/C,MeOH; (d)CH3sCN, 4N HC1/ I
it

[0476]  4-((2-&-5—-FHnE-4-4L) 53 )-5,5- “HHC -2 (R,E)-ZB5(37a) [ TE %
[0477] [ (S)-2-((2--5-FmMEmE -4 ) A L )-3,3-_HHE T ,15a,(0.45g,
1.84mmo 1) 7E & HE(9.0mL) FHE M IMA2- =) I W 3 2. IR & 16 (0. 96g,
2.75mmol) AEZ I T HFE R SRAWIE W 5 , FEWUE T RR 280 — 1 1 il B4
H 78 B (0-100 % Et0Ac/ T ) b2k HAa kiR &4, 15 21535me ) HEE /) 74 : LCMS
FEE10-90% ,0.1% B R, 5% 8, C18/ACN,RT=3. 414 %f (M+H) 316 . 32,

[0478]  4-((5-%—2-(5—F—1 - JRAAEE I — 1 H-IENE JF[ 2, 3-b Ik g -3 -2k ) ig 43 ) &
5)-5,5-“HEC 2-MAR (R, E) -4 ER (38a) KTk

[0479]  %KsP04(1.078g,5.079mmo 1)y T 7K (3. 2mL) /3 I B)4-((2-5—5—F s g —4—
H)EHE) 5,5~ AT 21 (R,E) - 2 E37a(0.534g,1.693mmo 1 ) 72— -THF
(10.7mL) ¥R, FF A SR FNZTR S Y307 B o IS5 —1- O —FF 2R T 5 ) -3
(4,4,5,5-PURJE-1,3,2- ~ S PR E-2- L) Eng [ 2,3-b JALE7a(0.775¢g,
1.862mmol) , 3 FF 4k 42 B3 159 8 o I AX-Phos(0.048g,0.102mmo1) FIPd2(dba)s
(0.031g,0.034mmo1) , HAESOCF INFZIB AWt % AW A 2R =l 2 ), FZK RS e BE TR
HH), 3 FHECOACREHT . 43 B % )2, 9 SRk B A AL , Mg SOa 188 , 1 98 28 1 K A %
RUET s/ MERK &R e, il ik £ 15 (0-100 % Et0Ac/ TobE b6 ) 4li4k , 15 3
650me[{I BI A 724 . 'H NMR(400MHz ,CDC13)88.57-8.38(m,2H),8.30(s,1H),8.11(dd, J=
10.5,5.5Hz,3H),7.08(dt,]=36.7,18.3Hz,1H),6.01(d,J=15.7Hz,1H),5.11(d,J=
8.7Hz,1H),4.97-4.77(m,1H) ,4.19(q, J=7.1Hz,2H),2.39(d, J=10.7Hz,3H) ,1.27(q,]=
7.4Hz,4H),1.10(s,9H) ; LCMSERE10-90% ,0.1% H 2,543 8 , C18/ACN,RT=3. 9943 % (M+
H)570.01,

[0480]  4-((5—%—2-(5—F— |- ZRHAEE JL— 1 H-MENE JF[ 2, 3-bInthmg -3 -2k ) g -4-3E ) 41
5)-5,5- " HEC R (R)-ZL B (39a) T ik

[0481] a2 4510%Pd/C(0.033g,0.310mmol ) K E WA R FEN H A 2 58 & (1) F B, LA
B S AL ZIR A P I A= (52— (59— 1 — B ZE R L L — 1 H-mb g 5 [ 2, 3-b Jntk
I —3—J ) BB g —4 L ) HE ) -5, 5~ ~H R -2- %R (R,E) -2 fE38a(0.330g,0.579mmo )
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TEMeOHH [PV o T B, N D R E0AC DA 58 VB MR AT 4R Sk} SR 5, FEL AR R hi e
RSLIR G 37N o LOMS R 7R A7 A ik 25 S I U6 TR o I MLV A W N R 7 20 B, 58
FEYEI(0.033g,0.310mmol ) [k S 7888 AE46psi AT , fEParrE LB P i HE i STR
AR . R B AR REZ IR A, il e v e D8 o AE B A TP IR SR DR, 15 3133 Img ) 322
(K740 A FH H i T 75 3 — B 4l Ak, . LOMSHE ) 10-90% ,0. 1% B & , 540 %f ,C18/ACN , RT =
3. 755 B (M+H)572. 35,

[0482]  (R)-4-((5-F—2- (5~ IH-MEMG IF-[2,3-b Infb e —3 - ) kg —4 L ) 2 5L ) -5, 5-—
FF LR (20) T K

[0483]  [a4—((5—F—2— (59— 1—F Z ML FL — 1 H-IE g JE [ 2, 3-b TNk me -3 ) m g —4 -3 )
FAIH)-5,5- I EDR(R)-Z.3EH539a(0.30g,0.53mmo 1 ) £E 2, & (5mL) o A VAR H I AHCT
(0.70mL, 7E —BELe P T AMPE L, 2. 80mmo 1) « 7E60°C T INFRIZ R MV A P03/, S8 S5 I 2
80°C6/INI LA S5 I 5E i o 774 E 22 R 2 5 5 SR 5 TR B B 1 1 - LOMS S 7R Ff 4 /S
U JERL M HIHCL (0. 7Tml , 7E —HE ST P AMIA W, 2. 80mmo 1 ) , FFIMFAZIR 5 2 80°Cid 7
FEVRE N6 22 i ¥R, T FHEtOAC ML A NaHCOs K IS R B R A W . 1 B &% )2, IF
K BEEA N , Mg SO T4, 1 98 1 28 Il A AR (3% (0-100 % EtOAc /L e bk 25 24k
R A, 13 31 44mg K 4-( (- —2—-(5-F—1H-MEM& 35 [ 2, 3-b ML mE -3 ) Mg -4- 38 ) &
H)-5,5- IR (R) -2 ZEE23F129mg (1) (R) -4-((5-FR—2- (5~ 1H-MLI% FF[ 2, 3-b JIlt
g —3—J5 ) % g -4 -3 ) 2 3L ) -5, 5- L TR 20 . 20 L BE A4 - 'H NMR (400MHz ,DMSO0) 8
12.23(s,1H),11.93(s,1H),8.48(d,J=9.9Hz,1H),8.33-8.07(m,3H),7.18(d,J=9.3Hz,
1H),4.39(t,J=10.2Hz,1H),2.38-2.07(m,2H) ,1.99-1.92(m, 1H),1.80-1.64(m, 1H),1.00
(d,J=20.2Hz,9H) ; LCMSEE £ 10-90% ,0. 1% H & , 53 %F , C18/ACN,RT=2. 1445 B (M+H)
390.06.

[0484] b5 W59 il &

[0485] &5 %8

[0486]

59

[0487]  (R,E)—4—((5~9—2-(5—F—1H-MEIE H:[ 2, 3-b Mk i -3-3& ) m g -4 ) &It ) -5, 5-
RO 24 (59) I K

[0488] L5 WIRTEA T 27 Hp (K0 i SR Ak 2. 18 38aAH [A] 1) 7 2 46 L 4 2, BB 424
[0489]  [j4—((5-%R—2—(5—F—1-F ZERAME L -1 H-MERK I [ 2, 3—b TREIE -3k ) mg g —4 - )
HH)-5,5- “H -2 ER (S, B) -2, 3 E42a(0.064g,0. 112mmo 1 ) 7E —WE K (2mL) o (1 7%
VRN LiOH( 2mL , 2NVEWR ) o 26 A 100°C 2/ N 2 )5, %R -& 0 FH2N HC1E 4k ZpH 6.
212 .18 (3x) Z UK AH , T4 (Mg S04) , 3 Y€ - AF B 25 WP ik 4 « 48 HH il £ L HPLC (CHs CN/
HoO-TFAVE 5 771 A4k 13 B 1 5 A 10, 13 21 35mg 2 TFA-ER A IR 724 : 'H NMR(300MHz
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MeOD)88.54 (s, 1H),8.50-8.18(m,3H),7.18(dd, J=15.7,7.1Hz,1H),6.08(dd,J=15.7,
1.3Hz,1H),5.21(t,J=22.5Hz,1H),1.12(s,9H) s LCMSHE £ 10-90% ,0.1% F i, 5541,
C18/ACN, (M+H) 388. 23,

[0490] b E4441% il %

[0491] &% 75 229

[0492]

[0493]  (a)&UARFRILIE] ,CHoClos (b) 2o —2- = 2K LW I HE 2 W8 2, CHaC Lo s (e )N-R L2
fiZ, EtsN, CHaCl2(d)Ha , E A ALEE , EOH (e ) B 25008 FF 2 — = F A A e , MeOH, R (£) 2, 4- -
5 —MEIE , EtsN, THF ,EtOH(g)5-%—3—(4,4,5,5-PY I 31, 3, 2- A e BRIl b —2 45 ) -
|- IR R S - 1 H-AE g 3 [ 2, 3-b ML IE , 7a, Aq . KsPO4 , 2-Me—THF ,H20, X-Phos ,Pd2(dba)s, 80
°C; (h)MeOH,NaOMe(i)aq.NaOH, THF ,MeOH

[0494] IR T HEH % (45a) T HY

[0495] ) EUER BRI IE (14.9g,69. Immol ) £E — & H %E (150mL ) H (R F kB el IMA R T
FEFEE(4.0g,46 . 4mmo 1) /E S KT (60mL ) HH VAR - [ SUVR A W0AE TL 7 Bh 2 P i 78 1 SR
AT HAE = IE R Rk L/ o 2 B (500mL) F B iZ IR &4, IF il i ik e B 34 PR (100-
200 B )ik 9E AF AR RN TR i — 2D ali b o v = PR R R I IR R B R —
o

[0496]  3-FR T JLPNJAER (E) - Ll (46a) (T ik

[0497] g2-=RILWIEEZ R 2. B8 (9.32g,26. T4mmo 1 ) NN B3 T e B fE45a(1.50g,
17.83mmo1 ) £E & H HE (30mL) H (KA VR « FH BRI HR M INTR 4, IR AE =0 T w5 52 L
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P A o AE DR T B 2 I R IR R AR I T E20(100mL) AT F8 (25mL) H1 o 1 €
HAS B 2L A UTIE WD » 7o 25 AEIE T M BETRFR 58 7« & AL B i (0-20 % Et0Ac/
BEb ) AL KL =), 13 B1646mg (23 % ) HIEEI 724 : 'H NMR(400MHz ,CDC13)87.05(dd,J =
15.6,6.8Hz,1H),5.73(dd,J=15.6,1.4Hz,1H) ,4.29-4.09(m,2H) ,3.20-2.98(m, 1H) ,
2.28-2.09(m,2H),2.04-1.78(m,4H),1.36-1.18(m,3H) .

[0498] 2R JE-3-FR T J Sl b -5 (47a) 1 T i

[0499]  EN-FEILE b5 3h(0.77g,4.82mmo 1 ) M =7, % (0.76mL, 5. 45mmo ) 4L H N A
B3I T EENIGER (E) -2 5462 (0.65g,4. 19mmo 1 ) £E oK & F HE(23. 5mL) H 7&K
AR, AR ME R BRE G FE3 R - HTomLIN KB IR &, FF 0 B %
JZ o =S b (50mL) F AR BUK AR IR LA | 4G & I A AL EMe S04, I I8 28 . &
FH R A 43 (0-100 % Bt0Ac/ T BERR ) 4k 5k 420 , 15 81834mg (86 % ) IR ™4 : 'H NMR
(400MHz ,CDC13)87.38-7.26(m,5H) ,4.64(s,1H),3.82(q,J=13.5Hz,2H),3.37-3.18(m,
1H),2.80-2.52(m,2H),2.33(dd,J=14.5,5.1Hz,1H),2.22-2.09(m, 1H),2.01-1.68(m,
5H) o

[0500]  (+/-)-3-FH-3-FF ] H TR (48a) M TE &

[0501] g R LA (0.252g,1.794mmo 1) 2N K H , 3 AR N 2B (30mL) , 42
EHMAN2—FRE-3-T He— R UEME b -5-Fd47a(0.834g,3.605mmo 1 ) £ £)90mL £ B T (VA o
3 I B2V B W04 52 50p s 1 I E A/ DI o 04T R J3HRIR FF ik 8 A AR  AEJUR T BR 2 Pl
FERY'H NUR SR A7 AL UR JFRE 47 0 1% 18 A 078 T 21 100mL i Me OHH , 3 I\ 21I83mg I
22 FH20mL I\ Me OHYIHIZ T 10 % Pd/CH o iZ IR A W52 50p s 1 I Hodd A « BEAT 1K F3RI8C, F 3 8
A TR o A5 sk R T BR 25 B ¥ R PR 5T, 13 21 340mg (1) 74 o Af FHAR B 2% R 0T e 75
HE— P 4alifk . 'H NMR(400MHz ,d6-DMS0)83.06-2.83(m, 1H),2.28(ddd,J=23.7,11.8,
7.7Hz,1H),2.19-1.99(m,2H),1.99-1.56(m,6H) .

[0502]  (+/-)-FHBE3-F H-3-3F T LN IR IR (49a) I T B

[0503]  [a] #M Y WK 3—Z J—3-FF T JE-TA R 48a(0.34g,2.38mmo1 ) ZEMeOH(10 . 2mL ) Fl 24
(10.2mL) A ¥ W R IO\ B 260 3 = FR B Rk e (3. 56mL , 2M3A VR, 7. 13mmo 1) , H7E 2R
T IEZIR TR B IR AL FIEtOAC R Eh KB B Z IR A - 43 5 45 )2 > T8 (MgS04)
AL, 1 AR S ik 4, 15 3354me (95 % ) L4 , A8 He i o7 i — b 4ligk . 11
NMR (400MHz ,CDC13)83.71-3.66 (m, 3H) ,3.18-2.98(m, 1H),2.46-2.32(m,2H) ,2.27-1.63
(m,10H) ,

[0504]  (+/-)-3-((2-F-5-FMEIE -4 ) &AL ) -3-31 T LRI FF li5 (50a) [ TE i,
[0505] [ 3-Z J—3-FF | LA BE PR E549a(0.354g,2.252mmo 1 ) Fl12 , 4- — 5 -5-F — W& g
(0.414g,2.477mmo1 ) 7ETHF (10mL ) F1 Z, % (1mL) W i 4 BE AR I\ = 2 8% (0 .628mL,
4.504mmo1) « FETOC , INIATFF 4 H: [ BIVR A W05/ o i YEZIR B4, FFAE B2 R ik 4 JE
5 Ay 5mL i AR TR 2 AR 38 (0-100 % EtOAC/ T AR A% ) 4l AL HL v &2, 13 31289mg
(45% ) K HEE 4 . 'H NMR(300MHz ,CDC1?)67.87(s,1H),5.80(s,1H),4.71-4.38(m, 1H),
3.68(s,3H),2.84-2.37(m,3H),2.23-1.67(m,6H) ; LCMSHEEE10-90% ,0. 1% F &, 545 ,
C18/ACN,RT=3.0843%f (M+H)287.98,

[0506]  (+/-)-3-3T H:-3-((5-#—2- (5%~ 1 —FF KT M B — L H-AL &% [ 2, 3-b It g -3
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B ) WEIE —4-J ) ZHE) N IRER (51a) TR

[0507]  Y&fkig =% (0.640g,3.021mmol ) fE7K (1.735mL ) H ¥R IN B SM i Beft 3L (2-
-5 F Mg —4-dE) A 1 -3-FF T R -TA R F E50a. (0. 289g, 1. 005mmo 1 ) £E 2—FF 5L U & 1k
IR (5. 782mL) FH VA o SR 5 AT R A 0 20 4381 o INN 58— 1 — (G — B 25k 19
H)-3-(4,4,5,5-PUF 1,3, 2- A R IR e —2- 28 ) ik i JF[2, 3-b ik e 7a (0. 460g,
1.106mmol) , 3 A HWRINZIR AW L0408 A IR0 HE-[2-(2,4 ,6-= R A FEREL)
K3 T 5% (X-Phos:0.029g,0. 060mmo 1) FPd2{dba}s(0.018g,0.020mmo ) , fff 5z B Vi & Vi
IMEBOC, R ZIESE NI FES /NI G IZIR AW R =1 . KB R REIREGY, T H
EtOACEEL . 58 %% )2, FHEh/K B i A WA, Mg SOa T8 , i 2% T W s T i /M
I SR, & AR i (0-100% Et0Ac/ T k) 44k , 45 51385mg (71 % ) TR 74 «
LCMSERE10-90% ,0.1% H 1R , 54381 , C18/ACN,RT=3.6843 8 (M+H)542. 27,

[0508]  (+/-)-FFJE3-B1T H-3-((5-F—2— (53R~ 1H-ML& FF[ 2, 3-b Itk mE -3 -2 ) M g —4 -
5 & HL) NI ER (52a) T %

[0509] Ay 334 T -3~ ( (53R ~2~ (59— 1~ FF SRR B - LML I (2, 3-b Tk g -3 ) s
g —A—Jk ) G ) IR P B51a.(0. 151g,0. 280mmo 1) 75 1 BE (1. 5mL) w1 ¥ S04 He & b
NaOMe (1.5mL,25%w/viEiK ,6.941mmo ) o 7E & N PEFEZ I BV A 0550 B 2 5 » FIM AT
NH4C1 K& TR KAZIR G4, I FHELOAC FIK B B o 70 18 45 )2, A S K BE A WLAE , T8
(MgS04) , I PEFH 28 T AR BT R R WIS T S/ METR B &R fe b, FF 48 AR 23 (0
100 % EtOAc/ T bERR L) 2lidk, , 75 21 108mg HH R (1974 : LOMSHRJE10-90% ,0. 1% F IR , 5508t
C18/ACN,RT=2.2943%f (M+H)388.07,

[0510]  (+/-)-3-3F T 2-3-((5-9R—2- (5T~ 1H-MLM& FF[ 2, 3-b L ug -3 —Jk ) i ng —4 -5 )
L) AR (44) BT Rk

[0511]  [a)3-3F T H-3—-( (5~ —2- (5~ IH-MEMG H:[ 2, 3-b Intk e -3k ) m g —4 3L ) & Ik )
P F S (0.042g,0.109mmol ) ZE THE (1. 5mL ) FIMeOH(0 . 5mL ) 91 ¥ 41 31 e vA ¥k o i ANaOH
(0.300mL , 2M¥& ¥ 0. 600mmo 1 ) , Ff- 18 J2 MV A MR A E50°C R FE S MR A9 L/INEE 22
Jii » R AN C LK I VR ANE LOACHR BEIZ VR A4 o 5 A LZ T8 (MgS04) , 1 98 5 28 1, 13 2
36mg HHER 1) =4, A P HL 1 75— B 4liqk . 'H NMR(400MHz , d6-DMS0)812.26(s,2H) ,8.55
(d,]J=9.7Hz,1H),8.19(dd,J=45.1,15.8Hz,3H),7.48(d,J=8.1Hz,1H) ,4.79(s, 1H),
2.58(dd,J=20.6,12.2Hz,2H),1.85(ddd,J=29.4,26.5,21.1Hz,7H) ; LCMSKEEF10-90%
0.1% B %,5% 8 ,C18/ACN,RT=2. 104> 4 (M+H) 374.02,

[0512]  4k-&410.11.19.21.22,.32.33.34.35.38.39.40.49 .57 FI58FK] il %

[0513] &/ %10

[0514]
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55a

Ts 58a 19
[0515]  (a)5—H—1- (X —FF KB EE L) -3-(4,4,5,5- VU 1,3, 2- 5 Z0 BRI e -2
FOMEng H-[2,3-b1MkEE , 7a,KsP04,X-Phos,Pd2(dba)s, 2-MeTHF , 7K, 120°C ; (b)
MsC1.CHaCl2; (c)KOAc,DMF,80°C ; (d)30% H202, HCOOH, RT, 2hr ; (e ) BEEE ST, DMF, CHaClo; (£)
(i)H i, THF(ii)4M HC1,CHsCN,65°C.
[0516]  (S)-2-(5-F—2— (53R —1—FF AT E HE - 1 H-ME g I [ 2, 3—b Jnb g —3—J ) i g —4 - 2%
2HE)-3,3-H T -1-EE(54a) .
[0517]  #45-—1-Chf—FF 2R L) -3-(4,4,5, 5-PY FI JE—1, 3, 2- A 2 R IR e —2— 4% )
g 3f-[2, 3-b JikiE 7a(11.09g, 26 .64mmol )  (S)—-2-((2-&-5-F Mg -4-JL ) & F£)-3,3-—
BT -1-B14a(6.00g,24 . 22mmo 1) F1KsP04(15.42g,72.66mmo 1 ) £F 2— 1 F: THF (90mL ) A1 7K
(12.00mL) H VR AP H AW H309 B o A X-Phos(0.92¢g,1.94mmo1) FIPd2(dba)s
(0.44g,0.48mmol ) , F-7E Fk FH A , 7E120°C R N NLTR A W0 2/IN o 1 IO ST S e B &2
P e IR A R G R AR WS TEt0AC (100mL) 1, I FHZK BE 5% - 1 A W12 T4
(MgS04) , it € F7E B 25 WP iR 4 o I 1 AR i 2% (0-40 % EtOAc/ T e B0 ) 4liAb ML 7= 4 , 13- 3
10g YA AR B R 1 HEZE [0 7= 4 : 'H NMR (400MHz ,CDC13)68.54-8.40(m, 2H) ,8.22(s, 1H),
8.09-8.00(m,3H),7.29-7.16(m,2H) ,5.15(m, 1H),4.32-4.14(m,1H),3.98(m, 1H),3.70(m,
1H),2.30(s,3H),1.01(m,9H) ;LC/MS(60-90% ACN/7K5min, ©70.9%FA,C4)m/z 502.43 (M+
H)RT=1.52min.
[0518]  (S)-2-(5-F—2— (5% —1-FF ML 2 - 1 H-ME % FF[2, 3-b Jii g —3—2 ) ik i -4 2%
FH-)-3,3- BT AR EIREE (55a) .
[0519]  #E AL &0 (1.83m1,23.67mmo 1) A B (S)—2- (55 —2- (53 —1 - FF IR T ot Ak -
TH-MEME FE[2,3-b JiE g -3-FE ) ME e -4 - g L -)-3,3- “F H T -1-f¥54a(9.50g,
18.94mmo1 ) M1 =7, % (3.30mL, 23.67mmo1 ) 7F 5 F 4% (118mL) HH ¥4 (0°C)IE W A% 5
R SOSIR A PN o AE B TN BR VA ), T K (100mL ) FTE0AC(200mL ) 7 B VR AR P o
A EAVLE, T8 (MgS04) , 1 Y8 FF AL T4, 15 2110 5g R B IR AR YR A EE 1 7~
) :LC/MS(60-90 % ACN/7K5min50.9%FA,C4)m/z 580.41 (M+H)RT=2.004>4f .
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[0520]  (S)-2-(5-—2- (5~~~ RMEIE A - LH-MEn% I [ 2, 3-b Jnfb i — 3-8 ) ik e —4 -
WA )-3,3- AT R LACIRES (ethanethioate) (56a) .

[0521] ] (S)—2-(5-F—2—(5—F— | - FF SRt 2 — L H-ME g [ 2, 3-b IRk e -3 -2 ) M g -4~
FLRH)-3,3- H I T R SRR EE55a(10.5g, 18, 11mmo 1 ) 7E 7 7KDME (200mL ) f 95 ¥
AR R (3. 18,27 . 1mmo 1) o /E80°CF , INFARFH: 28 LI VR L/ NI o K48 € A0 B - W
I 2K H, 3 FELOAC(3 X 100mL) FEHL o 44 5 H- I A ALAH 15 (Mg S04) , 1k 38 HF 7E98 R ¥k
4i o I RERR (3 (0-30 % EtOAc/ T ERR ) S0 AL KL TR A, 19 3116 . 8g 122 vk 46 £ [ 44 11 31 22
(K1 7= 4)56a: 'H NMR(400MHz ,CDC13)68.41 (m,2H) ,8.23(s,1H),8.01(m,3H),7.23-7.16(m,
2H),4.99(d,J=10.1Hz,1H),4.37(m,1H),3.21(dd,J=13.8,2.3Hz,1H),3.09-2.95(m,
1H),2.31(s,3H),2.16(s,3H),1.02(s,9H) ;LC/MS(10-90% ACN/water 5min wi th 0.9%
FA)m/z 560.99(M+H)RT=4.14% %t

[0522]  (S)-2-(5-F—2-(5—F—1—F ZMud L S~ L H-TL s JF [ 2, 3-b Tk g -3 ) ke -4 -JE &
He-)-3,3- R R T 1R (57a) .

[0523] [ FR R (103.4mL, 2. 7mol) ¥ (0°C) & N AH202(34 . 2mL, 30 %6 59, 0. 3mo1 )
TEOCTR , P FHZIE T LT 38N (S) —2- (5382 (55— 1~ FF ZRA I A - TH-1E % 9+ [ 2, 3-b]
ME e —3-28 ) b e -4- S %S -) -3, 3- B T 2 4 AR IR EE56a (6. 7g, 12. Ommo 1 ) 7E F iR
(20.0mL) H VAT AL Z IR N IFAR BIFR A2/ 0], 15 2 5 Ca Vi - 7008 R BR 259 741,
133 2y HRER B A AR BRI M3 — B4tk . 'H NMR(400MHz ,MeOD)
68.72(m,2H),8.31(s,1H),8.21(d,J=4.8Hz,1H),8.06(d,J=8.1Hz,2H),7.39(d, J=
8.0Hz,2H),5.08(d, J=10.0Hz,1H),3.19(m,2H),2.36(s,3H),1.04(m,9H) ; LC/MS(10-90%
ACN/waterbmin wi th 0.9%TFA,C18)m/z 566.0(M+H)RT=2.664 %t

[0524]  (S)-2-(5-%R—2- (5%~ 1~ KT A LH-EN I [ 2, 3—b Jnfb i — 3-8 ) ik b —4 -
AHE-)-3, 3 AT b1 -TEEE S (58a)

[0525] A4 B (3.5ml,38. 7Tmmol ) AN R (S) -2 (52— (51— KT fht L — 1 H-1ik
%31 [2,3-b AL IE -3y 1) kg —4-FE G —) -3, 3- I B T b1 -Tifig57a(7. 3g, 12. 9mmo 1 ) 7E
TEFLE(130mL) HR AR R B SR 1S R INDME (2mLL) o 75 Z 3R R PR S AR LN
TEJRE TR VA7), 13 218 . 4g 2 1 AR 2 i A4 R HHER 9 74 : LC/MS (60-90 % ACN/ 7K 5min
50.9%FA)m/z 585.72(M+H)RT=2.30%-%f,

[0526]  (S)-2-(5-F—2-(5-F—1H-MLA&IF[ 2, 3-b Ik ie -3-3L ) g —4-JL H 3L )N, 3,3-=
BT b1 hE W e (19)

[0527] A& H % (0.75mL , 2U¥A¥R » 1. 53mmo 1) I B (S)—-2- (65— —2— (53R —1 - FF AT -
TH-MERE 1 [ 2, 3-b nkng -3 ) Mk e -4~ 2 ) -3, 3- —H 2 T 4 1 -T#EE &58a (0. 15g,
0.26mmo 1 ) FETHF (1mL) IV P o AE 20 T BRI W LN S S8 5 7080 T B 2295 7
FHBEME R VA T 25 (3mL) v, IINHCT (2mLL , 78 - BE ST h I AMVA TR ) « 7E65°C R IN#ZIR 543
NI SR FE VA A AR B o AR T BR A ), IR I i & B HPLC 4 1% (10-80 % CHsCN/ 7K,
0.5%TFA, 15min) Zi b3 21 (LR R W, 13 B 26mg 2 1A 4 [ 4 (K B 2219 74 - 'H NMR
(400MHz ,CDC13)89.75(s,1H),8.12(d, J=9.3Hz,1H),7.94(s,1H),7.73(s,2H) ,7.67(brs,
1H),4.93-4.78(m,2H),3.08(m,1H),2.76(s,3H),0.99(m,9H) ; LC/MS(10-90 % ACN/7K5min
50.9%FA)m/z 425.3(M+H) ,RT=2.0%%h.
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[0528]  m[LALAE FiRGFTALE 190 i BRI 7 Rl & iRk &4 «

F
— o p
Q 4
N/\_§—N Sm

[o520] N __ N
N A

NTN

H

[0530]  (S)-N-FRiAHE—2-(5-F—2- (5%~ LH-MEME H:[ 2, 3-b TN g —3 -3 ) ms g —4 - 45
)-8, 3-SR T b1 i (21)

[0531]  'H NMR(400MHz,CDC13)88.68(dd,]=9.6,2.5Hz,1H),8.24-8.11(m,2H),8.03(d,]
=3.8Hz,1H),5.12(d,J=8.5Hz,1H),3.48(d,J=9.2Hz,2H) ,2.60-2.47(m,1H),1.13(s,
9H),0.68-0.48(m,4H) : LC/MS(10-90 % ACN/7K5min50.9%FA)m/z451 . 14 (M+H)RT=2. 24}
B

[0833]  (S)-2-(5-—2-(5—FR-1H-MLME I [ 2, 3-b InLiE -3—Jk ) Mg ~4—JL ik —) -N-(2-H
SEFECH) -3, 3- AT B L L (35)
[0534]  LC/MS(10-90%ACN/7K5min50.9%FA)m/z 469.28 M+H)RT=2.1143%f.

[0536]  (S)-2-(5—F—2-(5—F—1H-MEN& Ff-[ 2, 3-b Ik mE -3 -2 ) ME g —4-JLZ H-)-3,3-
A -N-A T -1 i i (34)

[0537]  'H NMR(400MHz,CDC13)89.84(s,1H),8.10(d,J=9.5Hz,1H),7.92(d,J=1.2Hz,
1H),7.72(d,J=14.2Hz,2H) ,4.92(m,1H),4.81(m,1H),3.41(d,J=15.0Hz,1H),3.19-2.84
(m,3H),1.59-1.38(m,3H),0.98(s,9H),0.84(t,J=7.4Hz,3H) : LC/MS(10-90 % ACN/7K5min
50.9%FA)m/z 453.44(M+H)RT=2.424 k.,

F
= 0
Ny 0
- ~NH
[0538] F N )\
N N
H

(05391 (S)—-2-(5-FR—2- (59— 1H-MEME I [ 2, 3—b JUELHE -3 ) Ml —4—JR 2 5 ) -N-57
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HE-3, 3 H AL -N-TA R T e 1T (39)
[0540]  'H NMR(400MHz,CDC13)89.89(s,1H),8.07(d,J=8.9Hz,1H),7.90(s,1H),7.68(s,
2H),4.96(t,J=9.8Hz,1H),4.76(d,]=9.8Hz,1H),3.60(dd,J=13.0,6.6Hz,1H),3.42(m,
1H),3.09-2.86(m, 1H),1.20(d,J=4.9Hz,6H),0.97(s,9H) ; LC/MS(10-90 % ACN/7K5min5
0.9%FA)m/z 453.19(M+H)RT=2.2243%} .

F

= O
O\ i

[0542]  (S)-2-(5-9R~2~ (55— LH-MLME FF[ 2, 3-b ILIE -3 —J ) Wi —4—FL 2 ) -N-f-T
H=3, 3 EEN-TA R T e BB (40)
[0543]  LC/MS(10-90%ACN/7K5mint50.9%FA)m/z 467.20 M+H)RT=2. 364 #h.

O
Ol
NH =g
N 22 NH
[0544] "8 L

[0545]  (S)-N-Z.3-2-(5-F 2~ (5~ 1 H-MLI% FH£[ 2, 3—b IRk e -3 ) s g —4-FE & - ) -
3, 3-HET b1 Tl % (33)

[0546] 'H NMR(400MHz,CDC13)69.89(brs,1H),8.07(d,J=9.3Hz,1H),7.89(s,1H),7.66
(m,2H),4.95(t,J=10.2Hz,1H),4.80(d,J=9.6Hz,1H),3.38(m,1H),3.18-2.96(m,3H),
1.35-1.12(m,3H),0.90(m,9H) ; LC/MS(10-90%ACN/7K5min50.9%FA)m/z 439.30(M+H)RT
=2.25%7 5,

[0548]  (S)-N-(2,2- 3R 43 ) -2—- (59 —2— (5T~ 1H-ML K FF [ 2, 3-b I e -3k ) W g —
AL H-) -3, 3- A T b 1 IR A% (B T)

[0549]  'H NMR(400MHz,CDC13)88.05(d,J=7.9Hz,1H),7.81(d,J=2.1Hz,1H),7.63(s,
1H),7.55(s,1H),5.87(t,J=54.9Hz,1H),5.03(t, ]=10.4Hz,1H),4.86(m, 1H),3.68(brs,
1H),3.43(m,2H),3.19(m, 1H),0.94(s,9H) ; LC/MS(10-90% ACN/7K5min-50.9%FA)m/z
475.23(VWHH)RT=2. 26453 %
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F NG NH O p
[0550] N N ¢ LF
s N /\ ¥
NTN
H

[0551]  (S)-2-(5-F—2— (5~ —1H-MLN& I [ 2, 3-b IntkiE -3-3& ) mEng -4-FL 5 3 -)-3,3-
I IE-N-(2,2,2-=5 2.38) T k-1 -l % (58)

[0552] 'H NMR(400MHz,CDC13)68.03(dd,J=9.3,2.4Hz,1H),7.82(t,J=11.2Hz, 1H),
7.59(s,1H),7.46(s,1H),5.07(t,J=10.6Hz,1H),4.77(m, 1H),3.45(m, 1H),3.16-2.99(m,
1H),0.97-0.86(m,9H) ; LC/MS(10-90% ACN/7K5min50.9%FA)m/2493. 31 (M+H)RT=2. 374}
Tt

[0554]  (S)-2-(5-%R—2— (5~ IH-MLIK FF[2,3-b JML e -3 -3 ) g —4-JR 2 3 -)-3,3- =
R T b -1 T A (22)

[0555]  JEIKNH4OH(1.0mL,25. 7mmol )i 1% (S)—2- (53R —2— (5—9R—1 —FF T -1 H-nit
% 3f:[ 2, 3—b JHLIE -3—F Yk g —4-JL g F ) -3, 3— ~H 3L T ke 1 i &(58a(0. 3g,0. 5mmo 1 )
FETHF (3mL) W () o FE IR BRI RONEIR A0 1500, 43 30 3 B8 (1) sk Pk e RO 7 (1)
L: R EY) o AR B 2298 771 o Il Ak R 233 (0-70 % EtOAc/ T bE ik J2) 25 ALK 74 » 159 2]
93mg 2 YEL AR 4 PR FR AT PR A i P e v )

[0556] 4% FP 2Tl PR AK Tl Ik e (93mg ) V& T THF (10mL) 7 , 3 i A NaOMe f 9% ¥ (0 . 15mL , 7£
MeOHH 25 % ¥, 0. 66mmo 1 ) o 75 2 I T , F H145 B (1) 28 (I W 1573 B, SR i 0 B B A R )
NHaC 17K W (5mL) W o 8 B I8 71, SR AR IS T 7K H (10m1) « FHEt0AC (3 X 10m1 ) A HLK
2, T (MgS04) , i € , I B 25 W 45 o« FIHPLCHI 4% {0 i 4l Ak 5% 43 7 » (10-80 % CH3CN/ 7K,
0.5%TFA, 15min) , 75 240mg H #7422, A G A : 'H NMR(400MHz ,Me0D)88.65(d, J=
9.3,1H),8.47(s,1H),8.34(m,2H),5.28(d,J=10.4Hz,1H),3.55(m,2H),1.10(m,9H) ; LC/
MS(10-90%ACN/7K5min50.9%FA)m/z411.0,1.96 (M+H)RT=1.964r 8t .

[0558]  (R)—-2-((5-%—2-(5-F—1H-MLI% IF[2,3-b ML e -3 -3 ) msng —4- 3L ) & JE )N, 3, 3~
=T b1 -HiE i (38)
[0559] 'H NMR(300MHz,d6-DMS0)812.21(s,1H),8.55(dd,J=10.0,2.8Hz,1H),8.29~
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8.23(m,1H),8.19(d,J=2.7Hz,1H),8.15(d,J=4.0Hz,1H) ,7.47(d, J=8.4Hz,1H) ,6.77-
6.69(m,1H),4.88(t,J=9.1Hz,1H),3.49-3.36(m,1H),3.36-3.28(m, J=10.5Hz,1H) ,2.55
(t,J=5.6Hz,3H),0.98(s,9H) ;s LOMSHEE10-90% ,0.1% FF &, 54> 8, C18/ACN,RT=2. 114}
Bl (M+H)425.03.

[0561]  (S)-2-(5-F—2- (5~ —1H-MELMEIF[2,3-b InL e -3-3& ) g -4-JE H i -)-3,3-
BT -1 (32)

[0562] DA 540G M70aZ b0 77 =0, R AH A B IR AR Y L 72, MAL G W54t 46, A R
32:'H NMR(400MHz ,CDC13)610.77 (brs,1H),8.25(d,J=8.4Hz,1H),8.07(s, 1H),8.03(s,
1H),7.88(s,1H),5.59(brs,1H) ,4.36(t,J=8.3Hz,2H) ,4.11(m,1H),3.72(m,2H),1.06(s,
9H) ; LC/MS(10-90% ACN/7K5min50.9%FA)m/z 348.13(M+H)RT=1.83%%F

[0564]  (S)-2-((2-(5-F~1H-MLME FF[2,3-b InLmE -3 -3 ) -5 Mg me —4 -3 ) &( 5k )-3,3-
BT 1% (49)

[0565]  DLS54k&322500 0 )5 A FiEE49 : 'H NMR(400MHz ,CDC13)810.77 (brs, 1H) ,8.25
(d,J=8.4Hz,1H),8.07(s,1H),8.03(s,1H),7.88(s,1H),5.59(brs,1H),4.36(t,]J=
8.3Hz,2H),4.11(m,1H),3.72(m,2H),1.06(s,9H) ;LC/MS(10-90 % ACN/7K5min-50.9%FA)
m/z 348.13(M+H)RT=1.8343%F.

[0567]  (S)-2-(5-%—2-(5—F ~IH-MLIK FF[ 2, 3-b JML e -3 -3 ) g —4-JL Z JE-)-3,3- =
B T b1 R AR (11)

[0568] L5 N Arid ik G425 2400 75 28, 4 AL A W05 7a b A UE JE R B ER 11 - 1
NMR(400MHz ,Me0D)88.44 (s, 1H),8.34(dd,J=9.2,2.6Hz,1H),8.22(d,J=5.7Hz,1H),8.13
(s,1H),5.16(d,J=4.1Hz,1H),3.46-3.33(m,2H),1.10(d,9H) ; LC/MS(10-90 % ACN/7K5min
50.9%TFA,C18)m/z 412. 19(M+H) AR EE It A] =1.914 %,
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/:§*N o‘s’
; \ v 2°TOH
Cl
[0569] N N 3
8 ; \
N N 10

[0570]  (S)-2-((2- (55— 1H-MENE FF[2,3-b JMLmE -3 ) -5 g —4 -2 ) = Jk ) -3, 3-
BT e 1T R (10)

[0571] DA S4b-AW1 12840 77 =0, A8 5 -&-3-(4,4,5,5- Py H 21, 3, 2- A 2 3R L Al
Ft—2-3 ) —1—FF R T B 2 - T H-IE g JE [ 2, 3-b JE e A AR B TaE JuiL ih J5URH & U IR 10
:'H NMR(400MHz ,MeOD)88.44 (s, 1H),8.34(dd,J=9.2,2.6Hz,1H),8.22(d,J=5.7Hz, 1H),
8.13(s,1H),5.16(d,J=4.1Hz,1H),3.46-3.33(m,2H),1.10(d,9H) ; LC/MS(10-90% ACN/ 7K
5mint50.9%TFA,C18)m/z 412. 19(M+H){REE W) =1.9143%F .

[0572] b & 4460 il &

[0573] AETTZEIL

[0574]
F F F
N>\/_]\/]’ - @ N<_§*NH Ms /_<ﬁ NH 5J< - =
>7N & >_N
e R R
14a 75a 76a
F F F
_ d a g /_g_ OO
N\r\T N!:i SH N>\—N/ Nl:! ‘:S_ ‘: ‘ >\_N/ Ni:| S—
O A o A A
77a 78a 79a
F F
Oul Ot
f N/_%*NH - g N/_;NH —_
_— F > N .f\'_/ —» F > N
3 — N 7
2 OK< s MY | ¥ / \
R Q" N N~
7 N\. B0 N V H
= ! Ts 80a 46
7
! 7a
Ts

[0575]  (a)MsCl.CHa2Cl2; (b)KOAc ,DMF; (¢)NaOMe ,MeOH; (d)MeT,K2COs, AER,70°C; (e)
Oxone , 7K ,MeOH, 3hr ,RT 5 ()55~ 1 (W —FF ZRAi 5L ) -3-(4,4,5,5- VY A 3E-1,3,2- R
IR A e -2 3L ) iEng 31 [ 2, 3-b itk iE , 7a,K3P04X—Phos , Pd2(dba)s, 2-MeTHF, 7K , 120°C , 3hr,
SRJG80°C, 1hr; (g)NaOMe , MeOH.

[0576]  (S)-2-(2-F-5-FMENE-4—FLa At-) -3, 3- AL T AL TR s (75a)

[0577] [ (S)-2-((2-G-5-FMrmE-4-FL) & H)-3,3- I T-1-Fi14a(1.95g,
7.87Tmmol ) =2 fi%(1.37mL,9.84mmo1 ) /£ — S K (25mL ) 1 K1 ¥% (0°C ) v Hh I FF he ot
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#(0.76mL,9.84mmo ) «AE I N, BEFE LI L/  AEIRE TR 25355, FH A K (100mL)
HMIEtOAC(50mL) o 73 B A AUAH , 452 (Mg S04) Ff AE I T4 , 413 312 55g 2 3 5 LIl ACIR [
AR BRI 721 : LC/MS (10-90 % ACN/7K5min450.9%FA,C4)m/z 326.99 (M+H)RT=2.96%}
B

[0578]  (S)-S—2-(2-& -5 MENE -4 Z F—) -3, 3- AL T R AR EE (76a) .
[0579] MGARARZEREF(1.30g,11.51mmol ) IHANR (S)-2- (25 -5-FMane -4-FL ) -3,
3- R T R EIREE75a(2.50g,7.67mmo | ) /£ JC/KDME (50mL ) HH ) FiFEE W - /E78°C
T IS FEAS BIAE VAR L /INE o 548 (B - IRATURI B 7K b, 3 FHEt0AC (3 X 100mL ) REER
WA I A AUAE 15 (MgS04) , 198 H AEIRUE N4 o 18 I kA £ (0-30 % EtOAc/ T e hh
JE) AL IR R, 15512, 1g 2B EFEAK AL &M 76a:"H NMR(400MHz ,CDC13)87.81 (s,
1H),5.12(m, 1H),4.21(t,J=9.1Hz,1H),3.15-2.90(m, 2H) ,2.23(s,3H),0.95(m,9H) ; L.C/
MS(10-90% ACN/7K5min50.9%FA)m/z 306.02(M+H)RT=3.32min.

[0580]  (S)-2-(2-&-5-FMENE—4-FLE )3, 3- AT - 1-IREE (77a)

[0581] 4] (S)-S-2-(2-&(-5-FMEIE —4-JE A H-)-3,3-“F R T R LA IREE76a
(1.00g,3.27mmo1)7£ FF FE (20mL ) H [ 280K FE W I ANaOMe (1. 457mL , 7EMeOH 1 25 %
VAR ,6.540mmo ) , FF7E =i T BPZIE TR LI FE B2 iR 4 I BB AW, FF IG5 R A
FK(25mL) H, FHI2N HC1E 12 HhER AL , 15 2 (1 A i sE 4 , FIEtOACEEER IR 45 & - I A LA
T4 (MgS04) , 1 38 I AE IR L T ki , 43 210 . 85¢ 2 i K 4 [ AR K HER (1) 7 ) : LC/MS (10~
90%ACN/7K5mint50.9%FA)m/z 264.92(M+H)RT=3.32min.,

[0582]  (S)-2-5(-N-(3,3- = B 1 -(FFEERRA) T hi—2-58) -5 e -4-fi& (78a)
[0583]  [a](S)-2-(2-F-5-TMEIE -4 FE & L) -3, 3- H LT be-1-HilE, 77a, (0.85g,
3.60mmol) FfK2C03(2.26¢g,16.35mmo | ) 7E T4 B FH () 8 7 9 I N B ER %52 (0. 82mlL,
13.08mmo 1) o K5 1% B IFIRAETOC R N1 . 30/, SR 5 ¥4 31 22 == o 1 e [ 44 , FE 7B T
WG o T AL 18 (0-10% EtOAc/ T bE iR FE) A4 B AR 4 , 13 2131 0mg &2 1 £ 3] 448 (1)
HHER K 79 : 'H NMR(400MHz ,CDC13)87.81(s,1H),5.12(m,1H),4.21(t,J=9.1Hz,1H),
3.15-2.90(m,2H),2.23(s,3H),0.95(m,9H) ; LC/MS(60-90% ACN/7K5min50.9%FA)m/2
278.29(M+H)RT=1. 35434,

[0584]  (S)-2-5(-N-(3,3-FF B 1 —(FR AL 2 ) ] 2228 ) -5 g —4-fi% (79a)
[0585]  [a] (S)-2-&~-N-(3,3- = FF J-1- (R AL T h—2-2& ) -5-F Mg -4-f% , 78a,
(0.15g,0.54mmo1 ) 7E FE% (10mL) H1 )74 (0°C) ¥EW I Oxone (0.50g,0.81mmo1 ) . 7E % i3
N B HEZIE 3N o £E 2 IR LIS A B A O BRAR Y, s T-7K (10mL) o FHEtO0AC
(3x10mL) 22 BUK JZ o 4 & 3 A B -5 (MgS04) , 3 8 FF 78 5 25 ik 4 , 43 21 150mg 2 A 4
[ 44 f) B ER 4 724 : LC/MS (60-90 % ACN/ 7K 5min50.9%FA)m/z 310.31(M+H)RT=2.60%
B

[0586]  (S)-N-(3,3- - H J-1-(FF AL ) T be—2-28) 52— (59— 1 - FF R Bt k-
LH-MEIg FF (2, 3—b Jik e -3 -2 ) B g —4-fi% (80a)

[0587]  %(S)-2-&-N-(3,3- “HSE—1-(FF AERARESL ) T bi-2-38) -5-FBIE-4-% , 79a,
(0.15g,0.48mmol) 5= —1- (X —FF R Bt AL ) -3-(4,4,5, 5P F J&-1, 3, 2- SR FR Al
Fr-2-JEO Mg 32, 3-b Ik IE (0. 24g,0.58mmo 1) FIK3P04(0.25g, 1. 16mmol ) £E 2—H JE THF
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(5mL) FH7K (1mL) H (I &SR 430 738 o IIAX—Phos (0.015g,0.031mmo 1) FIPd2(dba)s
(0.007g,0.008mmo 1) , FH-7E &SI, 7E120°C T I SR A 402/ o 1 S BV A 474 H)
2R, T PEIAE B IR R AR WVE TEt0Ac (50mL) H , FF 7K BE %% G A HLZE T8
(MgS04) » 1L P& I 7E FL 25 Th IR Af o T ik R 233 (0-40 % EtOAc/ O fe ik ) 2iAb AL R 2 15
F1210mg 2 VAR 44 (1 BB A 724 - 'H NMR(400MHz ,CDC13)88.54-8.43(m, 2H),8.24(d, J
=1.3Hz,1H),8.09(s,1H),8.03(d,J=8.2Hz,2H),7.23(s,1H),4.99(dt,]=20.3,10. 1Hz,
2H),3.37(d,J=14.4Hz,1H),3.07(dt,J=31.3,15.7Hz,1H),2.83(s,3H),2.33(d,J=
19.0Hz,3H),0.98(d,J=20.7Hz,9H) ; LC/MS(10-90 % ACN/7K5min50.9%FA,C4)m/z
564. 20 (M+H)RT=3. 7044,

[0588]  (S)-N-(3,3- - HIJE-1-(H AL L) T fe—2-28) -5 —2—-(5— 3R~ LH-ML g [ 2,
3-b ML g -3k ) g -4 % (46)

[0589] A (S)-N-(3,3- ZHIBE-1-(H LMl 5L ) T e —2- 2 ) -5 —2-(5—9m —1 - R T 8k
He—1TH-ME% FE[ 2, 3—b ki —3-38 ) s g -4, 80a, (0. 21g,0.37mmol ) ZETHE (10mL) F1 [ 74
R M ANaOMe (0. 33mL , ZEMeOHH 25 % VAW , 1. 45mmol ) « 7E IR N , PR HZ VA 104 4, 9%
Ji 5 T B P A NHC LK IR P o FE 3k B B 229 ), R4 7 R 09 T-7K (10mL) o FHE tO0AC
(3X10mL) ZHUKZ , T8 (MgS04) , i Y FF 78 525 vh ik 4 o 8 3 ek R £141% (0-10 %6 Me OH/
CHeC 1o ) ZhAL 7= 4 , 13 21 109mg 2 13 €20 [ 44 ) HHER I 724 - 'H NMR (400MHz ,CDC13)89. 38
(s,1H),8.53(d,J=6.9Hz,1H),8.16(m,2H),8.06(s,1H),5.09-4.89(m, 1H),3.42-3.31(m,
1H),3.11(m,1H),2.84(s,3H),1.00(s,9H) ; LC/MS(10-90% ACN/7K5min50.9%FA)m/z
410. 19(OHH)RT=2.03% %,

[0590]  fhE&H620] il %

[0591] ARl Z12

[0592]

X N
T 84a N H

85a

D
MOl 62

[0593]  (a)LiBH4,THF, 1N HC1;(b)2—f &t 3L 28 FF G , THE , B3 s (¢ ) FF 2K 5 (d)Bra, HBr,
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AcOH,65°C ; (e)NaOH, £ 3L ik ,MeOH.

[0594]  (+/-)-3-((5-%F—2— (5~ —1—FF IRTIE L - 1 H- e - [2, 3-b b i -3 ) Mg —4 -
) ) -4, 4- R B 11 (82a) (T Ak

[0595] 223043, [a] Z1H BE ) 3— ((5—9R—2— (5— R —1—HF M gt - 1 -k g I [ 2, 3-b Itk
g -3 ) Wi —4 -3 ) G 3k ) -4, 4- PR L R R R (4. 00g, 7. 36mmo 1 ) £E THF (160mL ) AMeOH
(10mL) H1 {174 (0°C) VAW AN A AL 8 (29 . 44mL , 2MVATR » 58 . 87Tmmo 1 ) o 1 J52 87 Vi 25 ) 1
WS HhE A =L ARG A 1 0°C S ANIN HCLYA W (294mL, 294mmo ) « Bt HE 1% IR A 155
B, SR JE SRR AR A B AR R AR UK A o A R G NaHCO 3 7K ¥ VR
ERIKBEFA FERIAHIAE, T4 (NaoS04) , b 98 I 78 125 ik 4 - &8 AR 3% (EtO0Ac/ T 458)
AT B RAR Y 13213, T9gIHEE N )

[0596]  (+/-)-3-((5-%—2- (51 —FF ML - 1 H- L [ 2, 3-b b i —3 22 ) M g — 4~
SR 4, 4- R R (83a) I T AL

[0597] [l AM T 3—( (59 —2— (59 —1—F ORI Mt o — T H-ME & 3 [ 2, 3-b I g 35 ) &%
g —4-J%) &) -4, 4- —F B -1-1%82a(1.60g,3. 10mmo 1 ) /ETHE (64mL) H R ¥A H I 2-
AR R 2 (Thx ) (3.86¢,6. 21mmo 1) o FE 2R INFM RN % I BEVR A P304 B o £E
WZIR WA AR =2 5, IR K A ATINaHCOs K AN N BIVER R 5 I8 4 SUR
TREM305-80 . FH SR it — DR ZIR AW, H 98 S0 R H SR A BUKE
G I BIAEAUAE T8 (NaoS04) , 3 38 78 F 23 ik A - 28 R IR (13 (EtO0Ae/ T ) 24k AS 21|
(RI5% A, 1551 . 59g BHER K 7= 1)

[0598]  5—((5—4R—2-(5—F—1—FF ZE RS JE— 1 H-IEng 3 [ 2, 3-b Itk iE—3-3& Mg —4-3% ) &
H)-6,6- " A PE-2-JA IR (+/-) - H: B (84a) T TE %

[0599] 13— ( (5% —2— (5%~ 1 - FF ML A - L H-ME & IR [ 2, 3-b Mk mg -3 -2 ) g —4 -2 )
FH)-4,4- —F R E%83a(0.295¢,0.574mmo 1 ) £E FF 2K (5. 9mL) KA TR N 2- (= 2K
W) B PR (0.300g,0.862mmol ) o 7E EIR N , i HZIR AW %, SR 5 7ERE R (EtOAc/
O BB, 15 3 278mg B BRI 724  LOMSEE FE10-90% ,0. 1% %, 5438, C18/ACN,
RT=2.54% % (M+H)584.12,

[0600]  (+/-)-FFJE2,3-iR-5-((5-—2— (53R~ 1H-MLMK FF[ 2, 3—b Intk g —3—J& ) M g —4 -
H)E K ) -6, 6- F B PR (85a) 1 T Ak

[0601] [ #MyF T 5—( (59 —2— (5—F —1—F ORI Mt L — T H-NE & 3 [ 2, 3-b JML g 32 ) &%
WE—4-) Z JE ) -6, 6- ~H B Pi-2- MG F i584a(0.278g,0.476mmo 1 ) Z, % (2. 5mL) [FJ¥A R
OB (0.099g,0.620mmo 1) , & ANAHBr (0.085mL , ZEACOHH5 . 6MVA TR ) o 15 i% X M IRE )
FE65°C T MBI A ZIR SRR & Fe AR () R S AN AW 3 B A L 5
=S EEKZE A FFANZ  FAERUE TER £V & i (18 (Et0Ac/ T ) 24k
WA, 15 BHEE K ) : LOMSEEFE10-90% ,0. 1% B2, 5408, C18/ACN , RT=3. 0043 %f (M+
1)590.94,

[0602]  (+/-)-5—(2-( (5~ —2—(5—F— I H-ELMZ [ 2, 3—b JH g —3 -3 ) mis g —4— 3L ) 3 ) -
3,3~ R ) S -3 (62) I TE A

[0603]  [a]% T-7K (0.410mL) FFINaOH (0. 015g) ¥ VR HH NN F23L 1% (0.008g,0.100mmo1 ) o
P B IR B3040 B, 2 5 W I AAEMeOH (0. 150mL) HH 2, 3— — ¥R -5-( (5-5—2—(5-
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- LH-MERg IR 2, 3-b Ik ne —3-J& ) wang -4-3% ) & L) -6, 6 — FF FL PR Y 5 85a (0. 064g,
0.110mmol ) o o FFIZ VAR 6 /N , Z S A ACOH(0. 03 1mL) o 3 1k J5 HH il & BUHPLCAEAL Bk 4
), 15 B HAE M P24 - 'H NMR(300MHz ,MeOD)88.57(dd,J=9.7,2.8Hz,1H),8.16(d,]=
5.5Hz,2H),8.00(d,J=4.1Hz,1H),5.68(s,1H),3.03(ddd,J=27.4,15.4,12.3Hz,2H) ,
1.10(d,J=3.3Hz,11H) ; LCMSEEE10-90% ,0.1% F &, 54> 8, C18/ACN , RT=2. 1544 (M+
H)416.04.,

[0604] (L AW4SH il &

[0605] &l ly %13

'*j"\;
Ts:

[0607]  (a)LiOH, —ME%E, H20,100°C.

[0608]  (+/-)-3-((5-FR—2—(5—F—1H-MLME H:[2,3-b ML g -3—J ) ME g —4-J8 ) ) -4, 4-

R 1B (45) TR K

[0609] A #MF i (1) 3—( (59 —2— (5—F —1—F ORI Mo o — LH-MHk g 3 [ 2, 3-b JHiL g —3— 2 ) 1%

WE—4-55) 2 k) -4, 4- ZH HE K- 1-F%82a, (0. 187g,0.363mmo 1 ) ££ & LE (4mL) HH (¥4 ¥

POALiIOH(0.91mL, 2M¥A VR, 1. 81mmo 1) o 1 S REVR AW AE100°C N i 2/ o F 7K (30mL ) #

BAZIR G, 3 FHECOAC BN IR o - - 1A MR FH SR K Be % , T8 (MgS04) , it 38 - £

25 R IRYE  F C E BE SR A, 13 3 Temg HAE 1 774 - 'H NMR(300MHz ,CDC13)610.42(s,

1H),8.47(dd,J=9.3,2.7Hz,1H),8.13(d,J=11.2Hz,1H),8.10(s,1H),8.04(d, J=3.2Hz,

1H),4.89(d,J=9.0Hz,1H),4.26(t,]=9.9Hz,1H),3.65(d,J=9.2Hz,1H),3.54(td,]J=

11.4,2.9Hz,1H),2.17-1.99(m, 1H) ,1.40(dd,J=14.0,11.9Hz,1H),0.96(d, J=18.4Hz,

9H),0.90-0.73(m, 1H) ; LCMSEEE10-90% ,0. 1% H & , 540 8 , C18/ACN, (M+H) 362,

[0610] 1k &450.51 152/ il 4%

[0611] ﬁﬁ}iﬁ;@glz}

[0612]

F
OH /_;Si OH
R
NH % N‘rj i\ O
d Frs ‘
By 4
\ 3
NN
H

902 50,51, A% 52

[0613]  (a)2-fiF & R Sl FUBR S , BusP, THF s (b)mCPBA, CHC13; (¢ )Rh2(0Ac)4,NoCH2CO2E ¢,
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CHaCl2; (d)LiOH, M4  Ha0,

[0614]  (+/-)-N-(4,4- = HHE-1-((2-FH AR B il f B (selany 1) ) [ —3-2 ) -5/ —2-
(5—9R— 1 —F IR - LH-ME g I [ 2, 3—b ML ig -3 5% ) Mg —4-fi% (88a) I T2

[0615] Al A yH e ) 3—[ [5—F—2—[ 5T —1— (X —H AT e 52 ) b i [ 2, 3—b JHbL g —3— 2k Jmes
WE—4-JE TR L )4, 4- R % - 1-F¥82a(1.093g,2. 120mmo 1 ) A1 ( 2~ Ak I ) ik 4 BR i
(0.722g,3.180mmo 1) 7ETHF (8mL) HH ¥ H I N ABUT 284 (0. 792ml, 3. 180mmo 1) o 1%
SR SR, SR TS AR T s o B T B (0Z 100 % Et0Ac/ T ek 2 ) 4l A KL vk
RN 1321 208 B ) o

[0616]  (+/-)-N-(4,4-—H B R-1-4-3-3E) 52— (51— F JR T Mt 2 — 1 H-ntk s 5
[2,3-b]ubne-3-2& ) wing -4-fi% (89a) T i

[0617]  [Al /M HERIN-(4, 4~ —F HE-1-((2-fiH 2 R ) ke 2L (selany 1) ) R -3-2 ) -5-% -
20— (54— 1—FF JETE I SE— 1 H-TERE JE[ 2, 3-b Ik g —3— 32 ) s i —4-f1%88a(1.01g, 1 . 45mmo 1 ) 7E
A (15mL) H 74 (0°C) ¥R P I AmCPBA(0.40g,77% , 1. 79mmo1 ) o 7E 0 N i HE /N 2
J& » = SF e (100mL) W B %R A 0 » I B R S AN/ VA TREE B A5 B B W A HLAE T
4 (MgSO04) , REYEFFAE B 25 ik 4 . B I R €038 (022100 % Et0AC/ B 45 ) 2iAb ML iR 42, 15
F623mg HAE A 724 : LOMSERJE10-90% ,0. 1% FF & , 544 , C18/ACN, (M+H)496. 76,

[0618]  2-(1-((5-F—2—(5—F—1H-MLAE I [2,3-b b ie -3-2& ) mEmg 48 ) &t ) -2, 2-—
FEL TR RS ) BR T e A2 1R (50 . 51 RI52) I T2 it

[0619] [ M BEIKIN-(4,4- —F -1 -4 -3-3& ) -5-F -2 (5— 5~ | - FF R hA 9 - L H-TE
& 3-[ 2, 3-b kg —3—J& ) BB g -4-%89a(0.105g,0. 21 Ilmmol ) A1 Z ER 4% (11)(0.019¢g,
0.042mmo1) £ S L (6. 2mL) HIER H Fn2- E R LB O EE(0.181g,0.166mL,
1.582mmo 1) 7F 2mL — 5L &% o VAL, 42 3040 b o INNAE G F % (2mL) P (0Ac )
(0.019g,0.042mmol ), ¥ W INAE & F bt (2mL) PR 2-FE R E LK L BH (0. 181¢g,
0.166mL,1.582mmo 1) o« 4 e B HFE I AL , AL 3125 TR A a7 o I e IR (A1 (022100 %
EtOAc/ CUEHR T ) 2E40 15 BT AL R R W) » 15 2 AE X AR ER90a ) 4 Be TR &4 - K BRI TR &
VAT 0 (2mL) FI2N LiOH(1mL)H o 78 100°C R A2/ Nt FIve #1388 =38 2 5, 2N HCL
BEWAZIR A 2o 6.5, FHHEtOACEEBUKAHM IR, 3 Fl & Fe 28 B — IR 5 IR A AL
T4 (MgS04) , 1 P8 FHAE I N IRAA AR AR W HEAT TR It i3 (0-20 % MeOH/EtOACHR ) , BA
A3 B AT e S MR R R VR A, i act i 4% PR HPLC ( CH3ON/Ha0-TFA 35 7)) ik — B 4k, , 15 313
R X S A A o 73 5 45 2 B S X R S A A ) P B oS B S A A 51 RNI52 o 43 1 2 A
W AR TR S W 1) 55 = P AR 0T i AR50 o BT = Pl AR XS B e A A 1 2 7 HH AH (R T LOMS
LCMsﬁmo 90% ,0.1% F &, 540, C18/ACN, (M+H)402.45.

[0620] —RAr—1E1.8.1.9.2.06H12. 1673 B H A 4 FEXT ik S AR VR A -5
50

[0621] 45 2R —4E2. 0655 Blg—(51)

[0622]  SE =25 —(£2. 1673 B HiE-(52)

[0623]  fh EH411H il %

[0624] &SR ZE15
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F
F L
= NH; a NC—\ o]
Mo A R N _OH
T Vo cl '
Cl ~OH
95a

[0625]

[0626] (a)'ProNEt,EtOH,75°C; (b)Pda(dba)s,XPhos,KsP0s, THF, Ho0, 135°C , o

[0627]  (+/-)-2-&-5-F—6-(1-FH-4,4- —FF R k-3 & 3 -) e -3-H 5 (95a) (K]
TE R

[0628]  [m3—Z 4,4~ FH L -1-F%(2.00g,8.64mmo 1 ) /£ £ BE (20mL ) HH &R NN
SRR 2, 6- & -5 Mg -3-F i (1.65¢,8.64mmo 1) FISmLIGN, N, - — P F L iz . £
75°C R ZIE ML 2/NE , JF 76 B2 vp iR 4 o i d e it i (O FF 3 50 4iAb R i , 19 3]
2.2gM2-F -5 —6-(1-Fdk—4,4- R b -3 A )WL E -3-F fiF , 95a : LOMSHR
10-90% ,0.1% H R, 558 , C18/ACN,RT=3. 024 %f: (M+H) 286 . 16,

[0620]  (+/-)-5—F—2- (56—~ LH-MEM& H:[2,3-b IMERE-3-JE) -6- (14, 4-—H Bk
ft -3 L) MEmE -3-F JIE (41) IG T 1k

[0630] [ 2-F-5-F-6-(1-§H-4,4- " H IR IE-3-FHAL-HMng-3-F}I5,95a,
(0.20g,0.70mmol ) F15-4~-3-(4,4,5,5-VU FF 1,3, 2- A R IR O e —2— 28 ) — 1 — P 2K T
B B - 1TH-ME IR JE 12, 3-b ik IET7a (0. 44g, 1. 05mmo 1) ZETHF (15mL ) 5 (1) A1 B i VAR i
TR (0. 45¢) 7E3mL7K H FVE WL o 75 28I M3 BIRR AR A1 5 5% A8 5, NZIR &
Yy A X-Phos (0.03g,0.07mmo1) FIPd2(dba)s(0.02g,0. 04mmo1 ) - £ FH 1 s BB 5T 1543 A
RERE135C, ARG HEIEIEL0Ac (3 X 15mL) vs. K F A I HHLE, /e B P ks,
19 2R G HCIRYD , B B T-20mL ) THE A o & IO BmLE 2N LiOHH , Ff48 J 47
BEAHRE65C12/NEF , SR 578 B 25 Th ik 45 - 2 B Rk (3 (B tOAC) 24015 B AR R4 , 19 21
108mg 5 2 0 [ A4 [ 3R 10 7 541 . 'H NMR(300MHz , d6-DMS0)812.40(s,H),8.63(dd,J=
2.8,10.1Hz,H),8.37-8.32(m,H),7.83(d,J=11.4Hz,H),7.31(d,J=9.7Hz ,H) ,4.56-4.50
(m,H),4.41(dd,J=4.1,5.2Hz ,H),3.69(s,H),3.57(s,H),3.49(t,]=6.6Hz,H),3.48(s,
H),3.36-3.28(m,H),2.50(qn,J=1.8Hz ,H),1.86-1.67(m,2H),1.21(dd,J=7.0,16.1Hz,
H)and 0.94(s,9H)ppm; LOMSEREE10-90% ,0.1% F EE, 54344, C18/ACN,RT=3. 0948 (M+H)
386.39,

[0631]  fL&M11.24.25.26.,27.28.29. 300131 [ fill %

[0632] & RLTZE16

[0633]
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F

HaN  OH 4 =
RS SR

o T

97a

102a
[0634]  (a)2-5(-5,6- & MIE-3-F %, 'PraNEt, THF ,MeOH, 95°C 5 (b) 59— 1— (X - 25 ik
Bidt)-3-(4,4,5,5-PU R -1, 3, 2- AU BRI e —2— 2 ) LR 5[ 2, 3-D IHILRE , Ta, KsPOs,
X-Phos,Pda(dba)s, 2-Me THF,7K,120°C; (c)MsCl.CHaCla; (d)KOAc ,DMF,80°C ; (e)30 % Ho02,
HCOOH; (£) (COC1)2,DMF,CH2Cl2. (g)1i. &, THF ;i1.4M HCI,CHsCN,65°C.

[0635]  (S)—2-& 59 —6-((1-FFE-3,3- HFE T k-2 &L Mg (97a)

[0636]  7ES80°CF, M#2-51—5,6— —FMLIE-3-F 5 (6.52g,34.13mmo1) . (2S)-2-2 3L-3,
3- " H3E-T-1-F#(4.00g,34. 13mmo 1) fI=Z. % (9.51mL,68. 26mmo 1 ) 7ECH3CN(50mL ) FITHF
(50mL) VR A DA/INES IR SV A1 2 L, FRAEIRE R 28 R R 48 FRRERR (i (0
60 % EtOAc/ T e ) 20ALH =4 , 13 2106 . 7g S 2 1 L[ AR (K HA SR 724 - 'H NMR(400MHz
CDC13)87.25(d,J=9.7Hz,1H),5.32(m,1H),4.19-4.08(m,1H),3.95-3.83(m, 1H),3.74-
3.51(m,1H),0.92(s,9H) ; LC/MS(60-90 % ACN/7K5min-50.9%FA)m/z 272.02(M+H) , {7 B3I}
1,029 %F

[0637]  (S)-5—4—2—(5—%— 1 —FP ZE R ML - L H-FEng I [ 2, 3-b itk iE-3-3 ) —6- ((1-$2 3
3,3 HET f 2R &) Mg (98a) .

[0638] &5 —1-Chf—H ORTBE I ) —3-(4,4,5, 5-PY I JE-1, 3, 2- S R IR Ll e —2— 2
g 32, 3-b itk nE7a(1.84g,4.42mol) . (S)-2-5 -5-&—6- ((1-F23E-3,3- T k-
2-) G L) MBI 7a, (1.00g,3.68mmol ) FKsP04(2.40g, 11 . 22mmo 1 ) £F 2—F J—THF (12mL) F71
7K (2mL) H VAR 283043 B o N A X—Phos (0. 14g,0.294mmo 1 ) Fl1Pd2(dba )3(0.07g,
0.07mmol) , JF7E & 73, 7E120°C R N RIR AW 2/ N o 45 e NTR S ve A1 R =, 1
PEFEAE B RIS KRR YVE TEL0AC(50mL ) H , FF FH K B3 o K A ALZ T (MgS04) , i
JE AR B Rk i o 3 I TR A 1 (0-40 % Et0Ac/ T Am b 1 ) ZiAL KL 7= 4 , 13 311 . 88g B VU ik
REE 724 'H NMR(300MHz ,CDC13)88.64(s,1H),8.36(d,J=2.0Hz,1H),8.26(m, 1H),
8.14(d,J=8.4Hz,2H),7.46(d,J=12Hz,2H),7.33(d,J=7.5Hz,1H),5.34(m, 1H) ,4.42-
4.31(m,1H),4.02(m,1H),3.75(m, 1H),2.40(s,3H),1.26(s,9H) ;LC/MS(60-90 % ACN/ 7K
5mint50.9%FA,C4)m/z 526.49(M+H) , {7 AW ] =1. 8343 %F .
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[0639]  (S)-2-((5-TH:-3-F—6—(5—F—1 - AN i B — L H-ML g I [ 2, 3—b TRk IE -3—J ) Hit
W23 ) L) -3, 3- " H 3L T FEH EIRER (99a) .

[0640]  [a] (S)-5-F—2- (53— 1~ FF ZRAH ML L - 1 H-ME % 5[ 2, 3-b kg -3-2& ) —6-((1-5%
-3, 3- R B2k ) S ) MHAE98a, (3.77g, 7. 17Tmmo 1 ) F1=Z (1. 25mL, 8. 96mmo1 )
7E & B (75mL) VA (0°C) JE B I R BE S0 (0. 69mL, 8. 96mmo 1) o 7E IR T , HitFF:
GV WIS o AEIRE R BR 2295, 3 I /K (100mL ) FIE t0Ac (200mL) o 43 85 A HLAH , T4
(MgSO04) , L JE I 7EVE N4 , 19 2104 . 22g 23R 38 (OB AR [ A4 (1) 39 22 19 7=, f FH HLim o
T — B A LC/MS(60-90% ACN/7K5min50.9%FA,C4)m/z 604 .45 (M+H) {5 B4 I} 6] =
2.039 %,

[0641]  (S)-2-(5-FH-3-F—6-(5-F—1-FF RmAHL - 1 H-nE & 5[ 2, 3-b b g -2 5L &
H)-3,3- AT RO WEEES (ethanethiolate) (100a) .

[0642] EARARZERHT(1.2g,10.5mmol ) IIAE](S)-2-((5-FIE-3-F—6- (51— F KT
B - TH-ME g 02, 3-b Tk e -3 -2k ) M e -2 38 ) & 0k ) -3, 3- —H L T A MR 5 99a
(4.22g,6.99mmo1) 7£ S 7KDMF (90mL) H I H - FEBO°C T , AR 148 CA VAT L/ NI o FF
18 (0 B R AR B K P, 3 FHE t0AC(3 X 100mL ) ZEE A HLE T4 (MgS04) , i 8 3 76 Jak
JE A o I Tk B 415 (0-30 % EtOAc/ T et ) ZEAL K 7™ 4, 43 2116 . 8g 2 1w (1 [l 44 (1)
IR 724 - 'H NMR(400MHz ,CDC13)88.57 (s, 1H),8.28(d,J=1.3Hz,1H),8.11(dd,J=8.5,
2.3Hz,1H),8.05(d,J=8.3Hz,2H),7.33(d,J=10.2Hz,1H),7.24(d,J=8.3Hz,2H) ,5.11
(m,1H),4.31(m,1H),3.19(dd,J=14.0,3.0Hz,1H),3.03(dt,J=13.6,6.9Hz,1H),2.31(s,
3H),2.10(m, 3H),10.97(s,9H) ;LC/MS(60-90% ACN/7K5min50.9%FA)m/z 584.0(M+H){#
BA [H) =2. 6655 .

[0643]  (S)-2-(5-FHE-3-F -6 (5 —1-F JRMAHLIL -1 H-mE & 3 [ 2, 3-b JHE g -2 5L &
H)-3,3- AT E-1-wEE (101a) .

[0644] Al PR (22.2mL,588.5mmo 1) {74 (0°C) ¥ W+ I A H202 (7 . 35mL , 30 % ¥ ¥,
71.96mmo1) AEOCR , I FIZIR A ML/ 45 (S) —S—2-(5-FFE-3-T—6—(5—3/— 1 —FF KT
B Fe—1H-ME g [ 2, 3-b Ik g -2 0k ) -3, 3- ~FF AL T B Z Al E99a(1.5¢,2. 57mmo ] ) 7E
F R (Bml ) FR VAR N &S I BEVR A R AR I, SRS B A VA2 /N o 75980 T ok 22
TEF AF R . 72g 2 ¥R T (YR AR 1B 44 1) BA 2B 1 i R - LC/MS(10-90% ACN/7K5min50.9%
FA)m/z 586 (M+H) LR EF I [H] =3. 9554

[0645]  (S)-2-(5-FH-3-F—6-(5-F—1-F RMABL -1 H-NE & 5[ 2, 3-b IME g -2 5L
H)-3,3- H AT b1 -TEBES(102a)

[0646]  [n] (S)-2— (5 H:—3-F—6— (5~ 1 —H ML A - LH-MERE 7 [ 2, 3-b IMERE -2 2L 2
H)-3,3-—H T - 1-T#R101a(1.5g,2.54mmo 1 ) FIDMF (0. 5mL) 78 — &0 B 4% (30mL) H (¥
VAW PN N BBt — & (oxalyl dichloride)(0.68mL,7.63mmol) FEZIE T, FidEiZiA
TBLZINF o £E 0 T B 598 711, 13 31 L. 6g 2 2 (0 [ 44 (1) I ER 1) 7 4 : LC/MS (60-90 %6 ACN/ 7K
5mint50.9%FA)m/z 608(M+H) LR E I} 8] =2. 4043 %F

[0647]  (S)-2-(5—&FE-3-F-6-(5—F—LH-MLIE I [2, 3-b Ik mE-3-3 i e -2 & L) N,
3, 3-=H T b1 Tl % (26)

[0648] Y4 H % (0.41mL, 2M¥A ¥, 0. 82mmo 1) I (S)-2-(5-FHE-3--6-(5-F—1-H K
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T BBt — LH-ME I IR [ 2, 3-b It me -2 & 0 ) -3, 3- L T b -1 - T §102a(0. 10g,
0.16mmo1 ) fETHF (1mL) VAR P o 75 205 T BRI W L/ AR DR R BR 98 77 Al
Tl B9 & ¥4 T CHaCN (3mL) H 5 3F IINHCT (2mL , 75 - BE 5T R I AMIE W) « 7E65°C T IN#RIZ N TR
E N3N ARG B AR TR B IE R, e I ) 45 B HPLC A 3 (10-80 %6 CHsCN/
7K50.5% TFA, 15min) 204645 BIK AR A P, 19 5 26mg 2 (1 4 [ 4R 1 B R 724 : 'H NMR
(400MHz ,CDC13)89.68(s, 1H) ,8.45-8.33(m,1H),8.17(d,J=2.8Hz,1H),7.88(s,1H),7.36
(d,]=10.3Hz,1H),6.47(d,]=4.9Hz,1H),5.11(d,J=7.8Hz,1H),4.90(d,]=10.4Hz,
1H),3.52(s,1H),3.04(dd,J=15.0,10.5Hz,1H),2.67(d,J=5.0Hz,3H),1.02(s,9H) ; L.C/
MS(10-90% ACN/7K5min50.9%FA)m/z 449.22(M+H){F B} [A] =2.97% 4.

[0649]  AILLLA S Fiknh T4k &4260 it FE el 75 Rkl & Nkt &4

e

[0651]  (S)-2-(5-FFE-3-F—6-(5—F—1H-MLIE F:[ 2, 3-b Ak mg 3L )k mg-2FL & 3L ) N,
N, 3, 3-PU R BT b1 Tl e (27)

[0652] 'H NMR(400MHz,CDC13)88.59(dd,J=9.7,2.6Hz,1H),8.38(s,1H),8.21(s,1H),
7.31(m,1H),5.12(brs,1H),4.97(brs,1H),3.33(m, 1H),2.70(s,6H),0.95(m,9H) ;LC/MS
(10-90% ACN/7K5min50.9%FA)m/z 463 .49 (M+H) 1R B (7] =3. 125 %,

[0654] (S)-2—-(5-F FE=-3-F-6-(5-F—1H-MLI& [ 2, 3-b IR mE-3-J8 )k e -2 S L ) —N-
IR -3, 3- LT e -1 il i (28)
[0655]  L.C/MS(10-90%ACN/7K5min50.9%FA)m/z 475.0(M+H) {5 B 6] =3. 12453 %t .

[0657]  (S)-2-( (5~ JE-3--6- (5%~ LH-MLIE IF[ 2, 3-b IMbuE -3~ 5 ) Mk -2-5) &
B ) N-(2-FA R 2, ) -3, 3- B T - 1 i e (29)

[0658]  'H NMR(400MHz,MeOD)88.71(dd,J=9.7,2.6Hz,1H),8.37(s,1H),8.20(s, 1H),
7.57(d,J=10.9Hz,1H),5.08(d,J=8.8Hz, 1H),3.54-3.40(m, 2H),3.32(m,5H) ,3.15(t, ]
=5.4Hz,2H),1.03(s,9H) ;LC/MS(10-90 % ACN/7K5min50.9%FA)m/z 493.50 (M+H) {7 B4
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6] =3.0543 %,

[0660]  (S)-2-((5-&FE:-3-F—6-(5-F—1H-MLI& [ 2,3-b ML mE—3-FE )k ng -2- 3 ) &
FH)=3, 3~ " FE-N-TR LT -1 - IEiE g (31)
[0661] L.C/MS(10-90%ACN/7K5min50.9%FA)m/z 477 .65(M+H){F B4/ 6] =3. 2748 .

[0663] (S)-2-((5-&FH:-3-5H—6-(5-F—1H-MLI& [ 2, 3-b It mE—3-F ) nE-2- 3 ) &
H)=3,3- " H AT -1 - i (30)
[0664] 1.C/MS(10-90%ACN/7K5min50.9%FA)m/z 435.46 (M+H) {5 B4 6] = 2. 8048t .

[0666] (S)-5-F—2-(5—F—1H-MLME (2, 3-b Mk iE-3-3E)-6-((1- -3, 3- —HF T
P-4 ) E L) JHTE (24)

[0667] DA EALAH3224008 77 2, R AR R () IR AR 1L 72 , AL A 098adt i , A Bz 24
:'H NMR(400MHz ,CDC13)610.27 (brs, 1H),8.25(d,J=9.4Hz, 1H),8.17(s, 1H),8.11(s, 1H),
7.23(d,J=10.3Hz,1H),5.20(d,J=9.6Hz,1H),4.41(t,J=7.4Hz,1H),4.09(d,J=
11.3Hz,1H),3.82-3.58(m, 1H),0.99(d,J=19.5Hz,9H) .

[0669]  (S)—2-(5-F 36— (5-F—1H-MLIE [ 2, 3-b nth g -3 kg -2 S Jh-) -
3,3- AT fe-1 iR (25)

[0670]  [H] (S)—2-((5—F -3 —6— (51— FF AAEEEFE -1 H-IL S I [ 2, 3-b Intk g —3-3&)
e -2 ) &) -3, 3- T H-1 -2, 101a, (0. 12g,0. 21mmo1 ) 7ECH3CN(5mL ) HH ) ¥4
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BRI IIAHCT (2mL 5 £E ZWEBEH FJAMIE W) o 75 JTH , /E100°CTF , InF#iZ x RTR & 4)
L8/, SR JE 78 J) 28 2R o AR DR R B 259850, IR i i1l 4 AU HPLC 4 1% (10-80 %6 CHsCN/ 7K
0.5% TFA, 15580 4ifb 7= , 13 214 2mg 2 35 19 4 [ 44 ¥ HH 2R 1 7240 : 'H NMR (400MHz , MeOD)
68.44(s,1H),8.34(dd,J=9.2,2.6Hz,1H),8.22(d,J=5.7Hz,1H),8.13(s,1H),5.16(m,
1H),3.46-3.33(m,3H),1.10(s,9H) ;LC/MS(10-90 % ACN/7K5min50.9 % TFA,C18)m/z
449 .22(M+H) o

[0672]  (S)-2-((5-% -2 (5T~ IH-MEME I [2,3-bIMbme -3 ) g —4- 3 ) 25 ) -3, 3-
B T b1 TR (11)

[0673]  DLSLA #3000 )5 38, i AL A ¥57a, & FUEER 11 : "H NMR(400MHz ,MeOD) &
8.44(s,1H),8.34(dd,J=9.2,2.6Hz,1H),8.22(d,J=5.7Hz, 1H),8.13(s,1H) ,5.16(d,J=
4.1Hz,1H),3.46-3.33(m,2H),1.10(d,9H) ; LC/MS(10-90% ACN/7K5min150.9% TFA,C18)m/
z 412.19(M+H) CREFIS [A] =1. 91438

[0674] k546287 FISSIH il 4%

[0675] &Rk 7717

[0676]
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Q.
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S ey e P T A
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112a 138 ~#9 114a
d m/&
H3N
115a 116a 117a 118a

119%a 120a

B
N
[0677] (a)LDA Mel,THF; (b)LiAlHs, Z.TE; (c)PCC,CHoClos (d)2—( =R FL Y 3L ) 2 e 3h
CHaCla; (e )N #2i% ,—HC1 , CHaClo s (£ )Ho,Pd/C ,MeOH; (g)AcCl ,MeOH, [H 3 s (h)2,4- — 4 -
5—FMEIE  EtsN,EtOH, THF ,55°C ; ()5 —1—- Chf—FF R hiliB 3L ) -3-(4,4,5,5- Y I %1, 3,
2~ AL R -2 -3 ) L& FF-[ 2, 3-b Itk g , 7a ,Pd2(dba )3, XPhos ,K3PO4, 2-Me THF , Hz0,
115°C 5 (jHHCL, Mk, 2.} ,65°C s (k)LiOH, THF, H20,50°C.
[0678]  1-FHELIR T LeRIR LB (11 1a) FITE L
[0679] N4 PR T e R IR £ BE (20.0g,156.0mmol ) /ETHF (160mL ) H (1) ¥4 ¥ H i iNLDA
(164mmo 1 , 2M¥E ¥R ) ZE THF (40mL ) 1 (¥4 (=78C)IE M AT IZIE MR INE0°C , 28 5 A H)
FE-40°C, Z Ja IR 42(10. 2mL, 163 . 8mmo 1 ) fF iZIE WIS 18 1 10 P02 =, TPkt 7 .
’z@iﬁnﬂﬁ%%%ﬁﬁﬁﬁﬁ?&f #JJHAZ% SEEIE S CGBRGE R K)ZE  FHIN HCLHE
EHIIANLE SR E ZEMgS0 T4 . 1l 1 Z& 2l =) : 'H NMR (400MHz ,MeOD) 64 . 20-4.05
(m,ZH),2.57—2.33(m,2H),2.08—1.94(m,1H),1.94—1.77(m,3H),1.40(3,3H),1.27(t t,]
=7.1,1.5Hz,3H),
[0680]  (1-FHJEIAT L) HEE(112a) YT A
[0681] LA (2.1¢,59.4mmol ) BIFAELTE(150mL) H , FFA AR 0°C . I LiATHu& 7
AN - R T FE R IR 4R 111a(13.0g,91 . 4mmo 1 ) 7E Z Tk (60mL ) HH V& W o 7E UK H
PHEZIR S 2/00F S8 J5 FHIN HCLIZ A8 My K o 73 B9 % )2, I FH LR BE I /K2 o FH SRk B i
GIHRAENLZ , IF R AR B B K, 13 B BRI =4, A8 H H i e/ i — A2 4k
k. :'H NMR(400MHz ,CDC13)83.54-3.39(m,4H),1.99-1.74(m,8H),1.74-1.62(m,4H),1.46-
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1.18(m,3H),1.13(d,J=1.7Hz,6H).

[0682] 1-FJLIN T LS (carbaldehyde) (113a) M3—(1-F HBR T 35 ) 75 15 2 79 Bis
(114a) BT

[0683] & (1-FRJEFA T B ) EE112a(1.00g,9.98mmol ) 7E &0 4 (25mL ) H (VAR i\
FIPCC(2.69g,12.50mmo 1 ) FlfkiE 1 (2. 70g ) 7E S F 5t (25mL) TP ) B o 1% S DL TR
AP 2/Ne] , JE I R e E CH SR e ) ik b8 . RV RR VA, B RME R R
20mL o — R PEIIAN 2 ( Z ORI B L ) 2. 1R 15 (0.98g,10.00mmo 1 ) , FFFFH %I 5407 /N o
TEJRE FBR B - IMN10% L5t/ 2 BEIKI VA o b 98 HH A5 21 [ 44, 37 25 843 B0 v
W E B EEER I, FIBt0Ac/C et , 73 2R 724 : "H NMR (400MHz ,CDC13)87.05
(d,J=15.8Hz,1H),5.66(dd,J=15.8,1.3Hz,1H),4.21-4.00(m,2H),2.12-1.73(m, 7H),
1.29-1.17(m,6H).

[0684]  (+/-)-2—"FH-3-(1-FF PR T 5L ) Smdnde f52—5- ( 115a) I T

[0685] EN-—RIEFLIL(ERER) (0.28g,1.80mmol ) fl = Z % (0.28mL,2.00mmol ) I 33—
(1-FR B3R T ) MR BE 1142 (0. 26g, 1. 50mmo 1) 7£ =S H K2 (9. 5mL) HH VA H - 750
TR, WA Z R PR GV R 8 R SR A % A2 = E, &R e KRR %R A
Yo FIAH AT B 88 0 B %2, R Bk itk 2 A IFENUE IR E TRr 2R 1E
Tt (EtOAc/ ) F4ifb i , 13 21 2 41 Fe VR S HIEE 1979 : LOMSHR £ 10-90 %
0.1% B F8,5% 8 ,C18/ACN,RT=1.474 % (M+H) 246 . 10,

[0686]  (+/-)-3-ZJE-3-(1-F B3R T J) N IR (116a) BT AL

[0687] &AM HEMI 2" e —3— (1 —FF HLFR T 3) S -5, 1 15a, (0. 18g,1.28mmol )
FEMeOH(2 . 9mL ) H )V VRLAE 50me S AU A8 A4 ) R 4742 T 7E 50pslbkbm7:il‘}ﬁ%ﬁﬁ LR
HE LI ZIR AW FEAENUE R R R AF B ER ), 4 B e 7R — P Al
' NMR(4OOMHZ,MeOD)63.42(dd,J=11.0,1.9Hz,1H),2.26(ddd,J—27.8,16.7,6.5Hz,
2H),1.86(dddd,J=36.9,26.3,11.2,7.6Hz,6H),1.18(s,3H).

[0688]  (+/—)—FF L3 ((2-F-5—FMENE —4—JL ) &I ) -3- (1 -F IR T 1) IR R (118a) i
TE R

[0689] HZAMYHHERI3-Z A -3-(1-FEEHR T ) FAEE116a(2.3g,14.4mmol ) ¥ T F B
(104mL) W B ZIE AT VKA VA 20, FF N 2 5 &0(5. 68, 71 . 9mmo 1) GRJEARFF<10°C) %
RSR G 65°C, FF AL LR T T HeHE3 /NS 1 S SR A 7% J 2= =00, SR e - R
RO AR 24 R o FIFL AN R 8- At -1 - (1 - R T 38 -3-A MR k-1 -$ AL
YI117a, G758 — 24k,

[0690] Mg ARy HE M 3-FF S AL -1-(1-FF AT ) -3-HMAA-1- & 117a(3. 3g,
15.9mmol ) ¥&-T-59mL THFAI6.6mL EtOHKIE &Y, AR VKA A HNHZIE R N2 ,4-—
5T MEIE (2.9¢,18.0mmol ), BEE R N =2 F& (5. 1g,51.0mmo1 ) . /E55°CF , B 1% M
TBEMLT/NE AL R A A KA AR R G Bz R MR G AR ER 55,
HH SR REHRKE A FFANE  H KBS B L), FF A R i (Et0Ac/ T
PR AEALTR W, 15 B R 72 : LOMSEEEE10-90% ,0.1% FR R, 54> 8, C18/ACN,RT=3.23
A3 (M+H) 302. 35,

[0691]  (+/-)-H H:3-((5-—2- (5%~ 1 —FF RMs M B — L H-HENG f[ 2, 3-b THL g -3 -2 ) %
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WE —4-J) Z %) -3-(1-F B3R T 2% ) AR IR (119a) (I T ik

[0692] Y5 —1-Chf—H ol 7 ) -3-(4,4,5, 5-PY I -1, 3, 2- A 2R IR el e —2— )
Mg JF[2,3-b It BE7a(3.31g,7.95mmol ) A HEH) 3—((2-5—5-F s g —4-J ) 24 k) -3
(1-FF LR T ) AR S 118a(2.00g,6.63mmol ) FIKsP04(4.22g,20.00mmo] ) ££ 2-Me THF
(253mL) FI7K (56mL ) H 11 VA W FH B W30 . 75785 o A XPhos (0. 38g,0.80mmo1 ) FIPd2
(dba)3(0.15g,0.17mmol) , FAEZE HHE th T 115°C N PR 1Z B IR S W2/ NN o [ N TR &
WDV H , FEBR Z2 K AH o 8 I Ak 8 BRI A HIAR , HR IR S 48 2 Tk B HEERS
W (EtOAc/ ke ) ZEAL R R, 13 BIHHEE 1) 724 : LAMSERE10-90% ,0. 1% F /R , 553-%F , C18/
ACN,RT=2.32% % (M+H)556. 44,

[0693]  (+/-)—FF F3-((5-F—2—-(5—F —1H-MLNE I [ 2, 3-b Inth g 33 ) M g —4 -3 ) 5 3k ) -
3-(1-F RN T 28 AR HR (120a) T HY

[0694]  [A]3-( (52— (5%~ - FF KTt S - L H-TLE A% 91 [ 2, 3-b Jibh e — 32 ) s g —4 -3
RAHE)-3-(1-F AR T ) AR F EE119a(3.3g,5.9mmo 1) 7E £ fi (25mL) HH 1) 41 BE 1 VAR
H I ANHCT (26mL , £ WL R ANVE VR o B 1% R NAIR G H IN#R 265 CA/ N L IERIR A 2
FE AR R B2V A IR S KB AN IR B 2 5 Bz &
Mo B %A, IE F 2,18 2 B8 15 7K 2 « FNaoS0a T-H4 FE A A , 1 8 3 78 223 ke i
22 FHTEIR (38 (EtOAc/ Tobe) AL AR B ) 5 R4, 43 BIHHEE 10 7 : LOMSHR E£10-90%6 ,0. 1%
F %, 5408, C18/ACN, RT=2. 344 (M+H) 403. 11,

[0695]  3-((5-3R—2—(5—3R—LH-MLME H [ 2, 3-b JHLE-3—Jk ) ms g -4 I ) 2 Bk ) -3-(1-FF 2t
FRTHL) TR R (8THISS) [ TE %,

[0696]  [n]3—( (52— (5=~ LH-MELM& Ff-[ 2, 3-b ML mE -3 -2 ) Mg —4—Jk ) 2 i ) -3—-(1-H
BT ) N BE(11) (1.75g,4.36mmo 1 ) /ETHF (25mL ) H (¥ H NN IN. LiOHZK ¥ ¥
(13.1mL) G IR AW INFZEB0°C3 . 5/ ] AT 2 SR AP0 H 2 Z= 00, I FK AR AR DU E
NEEZTHE, 2R J5 O e e R R IR o IO\ Tk, 3543 B 45 )2 (R W 2) » FTIN HC1 1
FpHZ 5.5, I P84 B [ A4 , I FH KB o B BB o g [ 44 , 28 P205 T 1, 15 21 HHER 1) 7
¥ :'H NMR(400MHz ,DMS0)812.17(d,J=60.2Hz,2H) ,8.59(d,J=8.4Hz,1H),8.39-8.05(m,
3H),7.52(s,1H),5.00(s,1H),2.23(d,J=7.7Hz,1H),2.00(s,1H),1.81(d,J=48.3Hz,
2H),1.62(s,1H),1.46(s,1H),1.21(s,3H) ; LCMSEEJE10-90% ,0.1% FF % ,5%-%f, C18/ACN,
RT=2.08% 8 (M+H) 388.. 46 . ¥ 71 H & K1 TR & M0 #EAT SECTF- M 43 , 15 2] 5 b 1) o6 ikt e A 4
87188,

[0697]  fk 54650 il %

[0698] A RLTZE18
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H 65

125a
[0700]  (a)AlMes,NHsC1, B 5 ; (b) ¥, DMSO, 140°C ; (¢ )CDI, *ProaNEt, THE
[0701]  (+/-)-3-((5-FR—2— (5 —1—H R B L - 1H-ME g FF [ 2, 3-b Itk g -3 ) M g —4 -
B ) -4, 4- "R E LG (124a) T RL
[0702] & & b4 (0.12g,2.30mmol ) BVFAEH K (4. 5mL) H o FEUKUT % ZZIRA W, HE i
TNATMes (1. 15mL , 78 FF R R 2ME W, 2. 30mmo 1 ) o B FE I TR G430 70 , 7 78 20 T FH i
30738 o NN AT BE 3 [ (5 —2-[ 58— L — O —FF ORI 2 ) b ng - [ 2, 3-b Tk g -3 -4 ]
W NE —4-Hk 1k -4, 4- — F AR R (0. 25¢,0.. 46mmo 1 ) £E4 . 5mL FF 28 (KB, I 7E60
C A BIRTR SV K S BLVR A AAE 0K A A, 3 FHIN HCLEE R o FH SR e A
HOZIRA W), F ik 4 4> B 28 1k 98 o 7ERE R (EA/Hex ) b 24K FR R W : LOMSHE E10-90 % ,
0.1%H R ,5% 8 ,C18/ACN,RT=2.044 % (M+H)511 .42,
[0703]  (+/-)-3-((5-—2- (59— LH-MENE FF[ 2, 3—b JAb wE -3k ) Mg —4 - ) B 0 ) N -
A4, 4- B BNV e (pentanimidamide) (125a) [T RY,
[0704] [ AN HERT3-[ [ 59 —2-[ 55— 1— (i — B ZRA I 2 ) kv 3 [ 2, 3—b Jrb e -3 -3 1k
mE-4-3E 1 -4, 4- — B - Rk E124a(0.059g,0. 116mmo 1) ZEDMS0 (0. 500mL ) 5 (11 ¥ W
A (0.031g,0.470mmo ) o FEFE H T 140°C T I #iZIB A #3058 . 7EC18H: (Z
5/0.1% FR) FaifbikmY), 43 2IHEE R =P : LOMSHER £10-90% ,0. 1% F R , 553 %f, C18/
ACN,RT=1.58%8h (M+H)390.06.
[0705]  (+/-)-3-(2-((5—F—2—(5~F—H-ELMZ [ 2, 3—b JH g —3— 3L ) mis g —4 L ) I ) -
3,3- CHHET -1, 2, 418 k-5 (2H) —F[ (65) [ T K
[0706]1 [ AN HE Y 3-[ [5-F—2— (5—F—1H-HLI& F[ 2, 3—b Tnth g —3— 3 Y mss g —4— 3 1 Jk ] -
N’ —$423-4 4- —F - ek 125a(0.034g,0.087mmol ) Al FRIE KM (0.014g,0.087mmo] )
FETHF (1mL) H ) IIAN, N-Z R N 5L 20 % (0. 045mL, 0. 260mmo 1 ) o £E 245 T, e I B
TR EMAS/INEF o NN SAL S K A — 5, A B8 S 45 2 AECI8HE (4 IE/0.1%
) Eaifh 2, 152 R4 'H NMR(400MHz , Acetone)811.23(s, 1H),8.54(dd, J=
9.8,2.8Hz,1H),8.36(s,1H),8.20(s,1H),8.13(d,J=3.7Hz, 1H),6.81(s,1H),5.00(d,]J=
11.2Hz,1H),3.15(d,J=14.8Hz,3H),2.94(dd,J=14.4,11.9Hz,2H),1.16(s,8H) ; LCMSH
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f£10-90% ,0.1% B B2 , 543 %f , C18/ACN,RT=1. 584 8 (M+H) 390.. 06 ,
[0707]  fk&W4ATI il %
[0708] &k %19

OH

- H
) :
e SN

OH

— — w N h
F HZN:j,OH ?’Ij/!: ) | S

T 2a NN NN

127a Ts 128a H 47
[0710]  (a)Na2C0s,CHsCN-THF, 125-150°C s (b)4M HC1,1,4- —FWE4E—CHsCN,60°C
[0711]  (R)-3-((2-(5-%—1—-FF KR - 1H-REng JE[ 2, 3-b ik nE -3 -3k ) mEng -4 -3 ) 41
H)-4,4- AR (128a) .
[0712] DA 5 WEIN25a(Z W& pi 7 84) R 77 20 4 2, 4- = S e A 2- S -5 —4-
FR BRI e - g o] 5 A L 27
[0713] R HE AT N , K559 —3— (4~ (FF FL Y Tl o A ) s o — 23k ) —1 — B 2R T g L — 1 -1k
% 312, 3-b IMERE127a(0.052g,0. 121mmol ) F1(3R)-3-% H:—4 ,4- —FF H- k% 2a, (0.035g,
0.242mmol) 5Na2C03(0.051g,0.483mmo1 ) ZETHE (0. 780mL) F1Z. 15 (0. 260mL) F1 i VR &4
WA 125°C300 80 ARG IR EFH = 22150°C , R FF2. 5/ o 2N HCLZK IR AR &
Y, 31 F JLAREtOACEE B o £E HL 25 Hh Z8 KA HLIE 71 o d i BRI 7138 (S102,0-100% b -EtOAc
(5 10%MeOH) ) 24k, , 13 2 1 9mg BAEE M o1 (P 231 % ), LT F — B i o/ 3 — P 4k -
LCMSEEE10-90% ,0.1% =L B2 , 558, C18/ACN,RT=2. 7044 (M+H)512.00.
[0714]  (R)-3-((2—(5-F—1H-MLN& [ 2, 3-b InthmeE —3—Jk ) s g —4 -3 ) 5 ik ) -4, 4- —FF 3t
IR (A7) .
[0715] [ (R)—-3-( (2—-(5—F—1 - ZEHflh T — 1 H-nk g 3 [ 2, 3—b TRk g -3 -3k ) W g —4 -3k ) 4
F)-4,4-—HF KB 128a(0.019g,0.037mmo 1) 7E 2, i (0. 6mL) H1 1 ¥ - I AHC 1
(0.15mL, /£ —BELEH4AM, 0. 60mmo 1) o« FF 1 W IMFA AR 60°C 18/ o S8 5, TN 7 AMTHCL
(0.36mL, /£ ~WEHEHAM) , FF 4k 2L N4/ INS K TR B4V A0, A6 1 23 TRk 4 « FHE L2081
B, 975 0 ) 4% T HPLCAEAY, , 33 17 . Smg S TFALR () BB A 774 - NMR W7~ 4« L EL 451 ) BEL 55
SR A :TH NMR(400MHz , MeOD , = 2 (1) bR #4 57 #444) 68.70(dd , J=8.9,2. 3Hz, 1H) ,8.50(s,
11),8.35(s,1H),7.99(d,J=7.3Hz,1H),6.60(d,J=7.2Hz,1H),5.05(d,J=10.7Hz, L H),
2.93(dd,J=15.9,1.8Hz,1H),2.53(dd, J=15.9,11.2Hz,1H),1.08(d, J=0.8Hz ,9H) ; LCMS
FEJE10-90% ,0.1% = LB, 55 8, CL8/ACN, RT=2. 17438 (M+H) 358. 02,
[0716] b 54480 il &
[0717] &R E20
[0718]

witt

it

85



CN 105481853 A W OB B 77/127 T

F ‘ E

/B Ry
on N I Nl
v ; R N7 NN
137a a Bh _
4
F’h7<'Ph 1382 8

[0719]  (a)(C0)2Cla,DMF/CH2Cl2,NH4OH; (b)EtsN, TFAA, CH2C12(c)NaHa H20 , nBuOH, [B] 3 5
(d)tBuNO2,BrsCH,60-90°C ; (e )PhsCC1,K2C03,DMF; (£)KOAc,4,4,5,5-PY FF J£-2-(4,4,5,5-
DU H 3-1,3,2- SRR E—2-35) -1, 3, 2- S 43R A5 , Pd (dppf ) 2Cl2,DMF, 100°C ;
(g)2-5—4-F AR ke L -m g , Pd2(dba)s, XPhos, K3P0Oa, 2-Me THF ,H20,115°C ; (h)mCPBA,
CH2C12,0°C ; (i )Na2C0s, CHsCN-THF, 125-150°C ; (¢ )EtsSiH, TFA, CHaCla.

[0720]  2-G—-5-F L HE -3 B % (130a) I T2 Ak

[0721]  ZEZ/ST , 1) 2- -5 FRMLIE -3-FR MR (37.0g, 210. 8mmo 1 ) /£ S H % (555mL) H1 (]
BRI\ EBES(56.2g,442. Tmmo 1) «FEFDME (1.54g,21 . 08mmo1 ) 1818 s in A\ 3 5z 87 I8
AU AEEIR T WEZIR A W2/, AR BRSO b R R TS T THE
(300mL) H, HE LKA H 2 0°Co— IR MM E AL 2 (28-30% ,113.0mL, 1.8mmo1 ) . Ff
TR ZIR S W15 %0 IR A IFRE R 212 £ 15 (300mL) FT7K (300mL) H , 3458 55 A . F £
IKEEBAVLE , BNaoS0s T, I P8 FHAE 2SIk 4d , 13 329 . 8g 2 A (A K HHEE 1) 7 4) -
'H NMR(300MHz ,DMS0-d6)88.53(d,J=3.0Hz,1H),8.11(s,1H),8.00(dd,J=8.0,3.0Hz,
1H),7.89(s, 1H) ;s LCMSEEE10-90% ,0.1% R, 558 ,C18/ACN,RT=1.1143%F , (M+H)
175.02,

[0722]  2-G -5 MLAE-3-F fiF (131a) ITE L

[0723]  |a]2-50—5— ke —3-FF BE 4 130a(29.8g, 170 . 4mmo 1 ) 7F — & B 42 (327mL) H 1) &
A AN =2 8% (52.3mL, 374 . 9mmo 1) « FFZ TR G WA H1 20°C . & 15738 I B B2 14 in
AZ=FABEEF(26. 1mL, 187 . 4mmol )  /EOC M HHZIR 519070 B FZIB SV R B — & H
£ (300mL) 1, 3 P AT NaHCOs 7K A K (300mL ) A1 3k 7K (300mL ) P43 5 (A AL . &
NazSOs A HLZ , T I8 , 76 B 25 TPk 48 o B ik 3 (40 % 260 % L TR L B5/ C bbb 1) 46
iZ =, 153024 . Tg 2 A G FEHER 724 - 'TH NMR(300MHz , CDC13)88.50(d, J=3.0Hz, 1H),
7.77(dd,J=6.8,3.0Hz, 1H) ; LOMSEEE10-90% ,0.1% B &, 5%, C18/ACN, {5 &4 I} ] =
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2.50%%F , (M+H) 157.06.

[0724]  5-3F—1H-MEME I3, 4-b JMLRE -3-1Z (132a) KT RK

[0725]  [a)2-&0 -5k IE-3-F 5131a(29.6g,157 . Immol ) 7E IF T B¥ (492mL) F IR &4
HIIAIK G E(76.4m0, 1. 6mol) o Rz IR S W N =34 . 5h, % & AL R MR 25 1T B,
FEIMAIK (300mL) , 15 2 3 ELUTIE o i BRI, K BERRPIIR , 355 HEATMTBE YR ik  fE L 25
MEFE b T 1 [ 44, 153 1 8g B A 774 - 'H NMR(300MHz ,DMS0-d6)612.08(s, 1H),8.38
(dd,J=2.7,1.9Hz,1H),7.97(dd,J=8.8,2.7Hz,1H),5.56(s,2H) . LCMSEE B 10-90 % ,
0.1% F#g,5% 8 ,C18/ACN, fREF R[] =1. 2543 4f (M+H) 152. 95,

[0726]  3—R-5—3F—1H-MEMEH:[ 3, 4-b IMLRE (133a) KT K

[0727] a5~ 1H-MEMEFE[ 3, 4-b Nk BE—3-f%132a(0.88g,5. 79mmo 1 ) 7E = JR FA 4% (8. 8mL)
W R I T P AR R (1. 38mL, 11.57mmo 1) K IZIR-A WA 26 1°CL/NEF, S8 5
MR EI0OC— /M S ZIR SR AR FIR, JF R N L =R F b o i A
(5-50% Z.BR 2.l / O e ) Si AL 13 BRI KL AR A 90 15 3197 0mg 2 (1 4 B A RO H R [ 7 4 - '
NMR ( 300MHz , DMSO-d6)814.22(s,1H),8.67(dd,J=2.7,1.9Hz,1H),8.07(dd,J=8.2,
2.7Hz, 1H) ; LCMSEREZ10-90% ,0.1% F R , 540 8F , C18/ACN , {# B I} 6] = 2. 429 % (M+H)
216.11,

[0728]  3—R-5—%F—1—- 2K JE—1H-MLME [ 3, 4-b THLuE (134a) I L,

[0729]  43-JR-5-%—1H-MEME3F[3,4-b IMENE 133a(0.97g,4.49mmo1) FIK2COs(1.86¢g,
13.47mmo 1 ) 7EDMF (9. 7TmL) H TR AR HI B A HZR0C NN E R AR (1. 38g,
4.94mmo 1) JEZFIR T, BFHZIR AW K5 1% R A IR R R 2.1 2,155 (40mL ) F17K (30mL)
W, 3 B2 b K BRI B HLZ , ENaoS0a -0 , 1L 978 B 25 WP IR 48 o 8 7= W i ik i
i (40% R 2. BR/ O b ) 24k, 13 311 . 68g 2 (1 4 [ AR 1 B 7= 4 : 'H NMR (300MHz,
DMS0-d6)88.45-8.38(m, 1H),8.04(dd, J=8.0,2.7Hz,1H),7.35-7.16(m, 15H) ; LCMSHE &
10-90% ,0.1% H g, 598 , C18/ACN, fR A B} /] = 3. 03434 (M+H) 459 . 46

[0730]  5-%-3-(4,4,5,5-PYF 3E-1,3,2- IR R A G —2- 3 ) — 1 - = J8 R Jh— L -t e
FE03,4-bIntng (135a) I TE L

[0731]  f§i3—R-5-9—1—- =B -t mr 34 (3, 4-b Ik BE 134a(3.43g,7.48mmo1) ,KOAc
(2.20g,22.45mmol ) Al4,4,5,5-PUF 3-2-(4,4,5,5-PU B 31,3, 2- A I IR A fe—2—
H)-1,3, 2- AR AN AR (2. 85g, 1. 23mmo 1 ) FEDMF (50m1 ) A (¥ VAL 200 T M A<40
A3 %d AHZIR S R I NPA (dppf)2C12(0.610g,0.748mmo1) . £E100°C T , N s B VR4 1190
a3 o JE I ek R B DR R SR S o A A3 B VR I S BEAIER K KA AL £
MgSOaT-# , I PEFFAE H 25 ik 4, 43 2014, 0k, LT T — Mk m#t— P Atk (&
B, an L2 R AL B AT 204k, WM )

[0732]  5-—3—(4-(FF HLARARQ) MEmE -2 ) - 1 - = R -1 H-ME e 3R [ 3, 4-b Itk g (136a)
[ TE

[0733]  {fi2—&(—4-FF JL A b Lm0z (0. 25g, 1.56mmol ) \KsP04(0.99¢g,4.67mmol ) F15——
3-(4,4,5,5-PYH H-1,3, 2- R A b —2— 5 ) - 1 - =R FE -1 H-ME R [ 3, 4-b JHitng
135a(0.87g,1.71mmo1) /E7K (1mL) FH2—FF J PU SR I (9mL ) H ¥ VA B T i 154
B SR G, IMAPd2(dba)s(0.04g,0.05mmol) , FATIZIR G Y) H M A 2-359 % B 45 4, I 0
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*Mi%"c‘u‘ﬁ A& IZZ G, lAKBEA VA I 3815 I [ 44, 3 F 2 Tk AiMe THF %
% oI MeOH/ S iR AW P SAKE IS 38, 13 21 2 Ot AR 0 B 197 ¥ - LOMSFR
60 98% ,0.1% R, Tmin, C4/ACN, {R B B =2.68min (M+Na)526. 1,
[0734] 53 —3— (4~ (FF FL WP fifi {0 3 ) ms v — 23 ) —1 - = IR FF - I H-ME e 51 [ 3, 4-b Ttk g
(137a) BTk
[0735] ] 5—9R—3—(4—(F JEARAC) Mg —2— 3 ) — 1 - = ZE AR L — T H-NHk M [ 3, 4-b JHEIE 1354
(0.70g,1.38mmol )7E “EH £ (10.4mL) A4 (0°C) RSP+ I AmCPBA(0.43¢g,
1.93mmol) 7E309 5 2 i, F S R M BEZ IR &4, 35 FH2N NaOHANZE 7K e i5% - ZeNas S04
PR HIAE , i 98I FICHsCNVA 4R (stripped down) PRIR , 13 2660mg B EE R ™4, A8 FH Ho 1 o
T — D alifl : LOMSHR ZE60-98% ,0.1% F &, Tmin, C4/ACN, ££ B8 B[] = 2. 68438 (M+H)
520,
[0736]  (R)-3-((2-(5-%—1- = ZEFF - 1H-MLME I [ 3, 4—b Tnk i — 33 i —4— 3 ) 4 3 ) -
4,4-"HH W (138a).
[0737] 45583~ (4~ (H JE WP T 3 ) g g —2 -3 ) — 1 - = K Sk~ 1 H-W5| Ik 137a(0. 09g,
0.18mmo1) . (3R)-3-% J:—4,4- —F F:—K M (0.05g,0.36mmol ) HINa2C0s(0.76g,0.72mmol )
TELNE (0.62mL) F12-Me THE (0. 31mL) 9 [ $i 1 28 V7 Al I R A H #2125 °C L/ .
TEAHEZE 2 G, FBtOACH B Z IR &4, FIHCT (0. 72mL, 2M& W, 1. 42mmo 1) H AT, FE I L
BIEtOACHICHCLa A B ) o 26 KA FE A NI , 13 21 109mg JH B AL ™4, H T T — 2
M #— P4tk . LOMSES £ 10-90% ,0.1% =8 L1, 5981, C18/ACN, (R B[] =3. 084>
B (M+H)601 .05,
[0738]  (R)-3-((2-(5-—1H-MEMEIF[3,4-b NEmE -3—F% ) g -4k ) 2 k) -4, 4- Ot
X (48)
[0739] AR (R)-3-((2- (5%~ 1~ = 2K FF B~ L H-ME M JF: [ 3, 4-b Tt g —3—J ) Mg —4— L )
AHE)-4,4- B EE R 138a(0.11g,0.21mmo 1 ) ZECH2C Lo I IE VR IN N = 2 FE R bt
(0.15mL,0.94mmo ) , B2 A =F LR (0. 15mL, 1.95mmo 1 ) o 7F % I8 N i FE15 BRI E M 1/
2 )5 S B A VMR FFEAR T CRlb i (UKFR) R 5 . [ ZIR SR E =8, IR
T2 JE 53 A5 /N o B R 2R LI WL, A B S ik 4 o« FHE t200F B , 255 1d ik il 2% 2 HPLC
2k, 13301 5mg B TFAZR [ HR R 79 . 'H NMRIE R 3« LIPE &5 SR &4 - 'H NMR
(400MHz ,MeOD, 3= %% F: 444 ) 68.63-8.45(m, 2H) ,7.96(d, J=7.3Hz,2H) ,6.66(d, J=7.3Hz,
2H),4.95(d,J=10.6Hz,2H),2.84(dd,J=15.4,2.4Hz,2H),2.44(dd,J=15.9,10.7Hz,
2H),0.98(s,9H) ; LOMSERJE10-90% ,0.1% =& LR, 5% %1, C18/ACN, (R BB} [B] = 2. 1243
(M+H)359.02.
[0740] &2 il &
[0741] &R E21
[0742]
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148a
[0743]  (a)2-5-5,6— —FMLIE-3-F 5, EtsN, THF,EtOH; (b)5—%—1 -t —FF 2Rl I ) -
3-(4,4,5,5-PYF F-1,3, 2- AU R BA A be—2— L ) Mk g - [ 2, 3-b JHILHE , Ta, X—phos , Pd2
(dba)s,KsPOs, 2-F FETHF , H20, 130°C ; ¢ )NaOMe , THF ;d)LiOH, THF , H20.
[0744]  (R)-Z H:3-(6-F-5-F A -3-MMLIE -2 L &k —) -3 (1 -F AL BRI ) T IR I
(143a) KT
[0745]  [a] AP TR 3- 2 HE-3- (1 -FF L3R 30 ) AR 2. 1B 33a(0 . 40g, 2. 01mmo 1) F12,6——
A5 E-3-F i (0.46g,2.41mmo1) /ETHF (20mL) H F¥E W H I = 4 % (0.6 7mL,
4.82mmol ) o 7EJE S, T90°C Ntk S BV A 41 8/IN o 3 P8 I BB &), FFE B2 h ik
G5 2 (P o T AR 38 (25 %6 EtOAC/ T 4t ) 2846 74, 15 21 380mg 2 ZMH e TR & 411 1A
K74 'H NMR(400MHz ,CDC13)87.31(d, J=9.7Hz,1H),5.56(d,J=8.9Hz,1H) ,4.68(td,
J=9.6,3.6Hz,1H),4.07(q,J=7.1Hz,2H),2.68(dd,J=14.8,3.7Hz,1H),2.46(dd,]=
14.8,9.3Hz,1H),1.77-1.62(m,4H),1.61-1.49(m,2H) ,1.47-1.37(m,1H),1.35-1.26(m,
1H),1.19(t,J=7.1Hz,3H),1.01(s,3H) ; LCMSERJ¥10-90% ,0.1% %, 5% %F , C18/ACN, 1%
BER (8] = 3. 81438 (M+H) 354 . 98 . fif /M HE VR & W) BT SFCTF- 11 4355 , 453 21 5 0 1) 6o Akt S 44
1#143aF1143b, (R)—%F I FAE 143 E NN — A b B
[0746]  (R)-& HE3—-(5-FAE-3-F -6 (5— —1—H IR Bt - 1 H-ME & JF [ 2, 3—-b IRk BE -3
HE ) Mg -2 S ) —3- (1-H JE 30 0 ) TR IR (144a) 1 TE i
[0747]  Affi5—3F—1-Chf—H ORTEBE 2L ) —3-(4,4,5 , 5-PY I JE-1, 3, 2- S R IR Ll e —2— 2
Mg (2, 3-b Tk IE 7a (0. 155g,0.373mmo1 )  FMH HER 3-[ (6-&-5—FFE -3 - —2- ML g L)
B ]-3-(1-F H AR ) AR 2,5 143a (0. 120g, 0. 339mmo1 ) FIKsP04(0. 288g,1.357mmo1 )
FE2-F HETHF (10. 0mL) FAH20(0 . 24mL ) H FVA WAL 0300 T IA3040 B o IR A P N
X—phos(0.020g,0.041mmo1 ) F1Pd2(dba)3(0.008g,0.008mmol) . 7E & /3, T 130°C F itk
RSV A A5 53 o o I fik e R FORb i PR HLAE IR AR B A - 2 R (138 (30 %
BtOAc/Chfe ) 4ib A3 BRI HL 5, 13 21 50mg #2974 : 'H NMR(400MHz ,CDC13)88.67 (s,
1H),8.44(dt,J=15.3,7.7Hz,1H),8.37(d,J=1.5Hz, 1) ,8.13(t,J=7.6Hz,2H),7.41(d,
J=10.3Hz,1H),7.32(d,J=7.5Hz,2H) ,5.38(t,J=9.7Hz,1H),4.89(td,J=10.1,3.3Hz,
1H),4.02-3.91(m,2H),2.74(dd,J=15.1,3.5Hz,1H),2.52(dd,J=15.1,10.2Hz, 1H) ,2.40
(s,3H),1.61(ddt,]J=32.0,20.7,7.7Hz,7H),1.49-1.30(m,3H),1.27(t,J=7.1Hz,3H),
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1.08-0.97(m,3H) .LCMSHEREE10-90% ,0.1% IR, 558, C18/ACN, R B I} [H] =4 . 22min (M+
H)608.29,

[0748]  3-(5-FJE-3-9/—6—(5— —LH-MLIE FF[ 2, 3-b b IE -3 -3 ) ik ng -2 FL 2 Ak -) -3
(1-FR PR32 AR (R) —FF 215 (145a) I T B

[0749]  [my Hh W HtE (1) 3— (55U k-3 - —6— (5—3R —1 — FF AT i Je— L H-Mik g I [ 2, 3-b Jntbmg -3
S )L E -2 5 3 -) -3 - (1 -FF L IR 2 ) TR IR 2,15 144a(0. 150g, 0. 247mmo | ) 7E THF (20mL)
VAR R IO BB 44 (0. 053mL , 7EMeOHA 25 % wt i , 0 . 247mmo 1) o 7 238 T HE 1% %
TR A543 8 o - AT NaHCOs FIE t OAc AK VA TR B 12 S NEVR 50 Mg SO TR ATLAH , 1
FEAE B S ik i o 1 I B AR 13 (40 %6 E tOAC/ 58 ) 2EAL =4, 15 21 90mg 2 2, Bg A B8 (1) R
IR Y IR AN 5, i FH#E— D4tk 'H NMR(400MHz ,CDC13)8
10.18(s,1H),8.65(dd,J=9.6,2.5Hz,1H),8.48(d,J=2.8Hz,1H),8.32(s,1H),7.37(t,]
=14.1Hz,1H),5.38(d,J=7.9Hz,1H),5.02(td,]=9.8,3.5Hz, 11),3.54(s,3H),2.80(dt,
J=15.8,7.9Hz,1H),2.57(dd,J=14.9,9.8Hz,1H),1.80-1.57(m,7H),1.43(ddd,J=24.5,
14.1,6.0Hz,3H),1.08(s,3H) ;LCMSHEF10-90% ,0. 1% P BE , 545%f , C18/ACN, {7 B3 I ] =
3.60% % (M+H)440. 26,

[0750]  (R)-3-(5-FIE-3-F—-6-(5—F—1H-MLIE F:[ 2, 3-b Ik mg 3L )k mg—2-FL H HL-) -
3—(1-H JEIR 38 ) TR R (42) IO T 1k

[0751] [l AMHEJE 3- (5L -3-F -6 (5—F— 1H-MEI% I [ 2, 3-b Mk ng —3-3& ) ik mg -2 -2
M) -3-(1-FEFA AL ) AR i 145a.(0.090g, 0. 204mmo 1 ) £E THF (30mL ) H (¥ & ¥ H
NEAEAMEE (0.035g,0.819mmol ) ZEH20( 10mL) H (VAR - FETOC R , 3k I MR A W03 74
TEVEE R R A AU, FF i i 25 B HPLCAE AL 15 B 2% AR 4 « FHE tOAC &R U A3 [T HPLCZK
A AR T2 #): 'H NMR(400MHz ,MeOD) 68.64(dd, J=8.4,2.4Hz,1H),8.57(s,
1H),8.24(d,J=4.4Hz,1H),5.19(d,J=8.7Hz,1H),2.78(qd,J=15.9,6.6Hz,2H) ,1.85-
1.57(m,6H),1.48(dd,J=11.8,6.0Hz,1H),1.36(dt,]=12.0,6.0Hz,1H),1.11(s,3H);
LCMSEEE10-90% ,0. 1% FF 8, 5508 , CL8/ACN, {5 B4 IS 6] = 3. 2143 (M+H) 426 . 25,

[0752]  {b&5H5 6 F11 2/ fill &

[0753] &SR %22

[0754]

HoN
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[0755]  (a)EtsN,THF,EtOH; (b)5--3-(4,4,5,5-PYF -1 ,3,2- 4R 2 BRIk Al 4 —2-
F)-1-= B B -1 H-MEME £ [3,4-b IRk NE | 135a, X—phos ,Pda(dba)s,KsP0s, 2—FF FETHF , H20,
135°C ; (¢)Et3SiH, TFA,CHaCl2; (d)LiOH, THF, Ho0.,

[0756]  (+/-)-2. 33— (2- G —5- M e 4L Z L) -3 (1 - FE IR L) TN Bl (14 7a) 1
ADY

[0757]  [h]2,4- —5(-5-F W% 0E (0. 184g,1.100mmo 1 ) FIA Y fE ) 3— 28 2 —3— (1-FF B3 K,
F)IR 2. 1533a(0.199g, 1.000mmo 1 ) 7E THF (10mL ) A1 Z, B (1mL) H I EE R P IIN = 2 i
(0.307mL,2.200mmol ) . 7E70°C R , it S BLVR A H05/ N o L S8 Z IR 59, e B2 ik 46
TETH o 8 BRI (531 (25 % Et0Ac/ L4 ) 2B 13 B3R A1, 15 31 1 80mg HA R (19 774 - 'H NMR
(400MHz ,CDC13)87.88(d,J=2.7Hz,1H),5.54(d,J=9.2Hz,1H) ,4.74-4.54(m, 1H) ,4.08
(q,]J=7.2Hz,2H),2.68(dd,J=14.8,3.7Hz,1H),2.46(dd,J=14.8,9.3Hz,1H),1.69(dd, ]
=12.8,8.8Hz,4H),1.63-1.50(m,2H) ,1.46-1.38(m,1H),1.37-1.23(m,1H),1.23-1.14(m,
3H),1.00(s,3H) . LCMSESE10-90% ,0.1% F R ,553 %%, C18/ACN, LR B [7] = 3. 5443 (M+
1)330.17,

[0758]  (+/-)-2.H:3-(5-F—2-(5—9R—1 - = K JE—1H-ME ML £ [ 3, 4-b ML IE -3k ) W g —
4-HE o F—) -3-(1-F EE I AL ) TR R (148a) BT A%

[0759]  fifiKsP04(0.464g,2.183mmol ) \AMH HE K 3-[ (2-F-b-F—MENE-4-J% ) 2 H ]-3-(1-
FEER R ) TN R 2.5 147a(0.180g,0.546mmo 1 ) Fl5—4—3—-(4,4,5,5-PY B JE-1,3,2- 4
TR IR A e —2— 2 ) —1- = 2R R e 3 [ 3, 4-b JHEIE 135a(303 . 4mg , 0. 6004mmo 1 ) 7F 2—F K&
THF (3.240mL ) A1H20(0 . 360mL ) H [RJIE W AE B T I 30438 o 131 %R A Y0 A X—phos
(0.031g,0.066mmol) A1Pd2(dba)3(0.013g,0.014mmol) «7EJE 71, T 135°C T it hk e NV
AL /INS ol T e e SR A LA, AR B PR 4 T R A B (30 %6 Et0AC/ T bE)
AL IS B R A, 15 31 240mg R 724 - 'H NMR(400MHz ,CDC13)88.55(dd, J=8.5,
2.7Hz,1H),8.15(d,J=2.4Hz,2H),7.27(dd,J=11.0,5.0Hz, 15H),5.38(d,J=9.7Hz, 1H),
4.89(dd,J=9.7,6.0Hz,1H),3.99(q,J=7.1Hz,2H),2.73(dd,J=14.7,3.8Hz,1H) ,2.52
(dd,J=14.8,9.4Hz,1H),1.68(dd,J=12.0,6.6Hz,2H),1.64-1.52(m,4H),1.47-1.36(m,
1H),1.30(dt,J=14.3,7.2Hz,2H),1.11-0.99(m, 4H) . LCMSHE 560-98% , B &, 7434 ,C18/
can , {7 BN ] = 3. 2443 (M+H) 672. 85,

[0760]  (+/-)-Z, 33~ (5-F—2- (5~ IH-MEME I [ 3, 4-b ML e —3-2& ) Mg —4- L 2 B - ) -
3-(1-FF AR L) AR B (149a) T B

[0761] Al My R 3—-[ [5-F—2— (5~ 1 - =R A Fe—MEMEJF [ 3, 4-b JNL g -3 -0 ) s g -4
HE1E AR ]-3-(1-H L) IR . B 148a(0. 240, 0. 357Tmmo 1 ) £E &0 e (20mL ) H (1)
AN = 2752 (0. 285ml, 1. 784mmo 1 ) , $%:36 INAN = 4R (0. 275mL, 3.567Tmmo 1 ) o 7E
FN S AZ R BR AW AR 2 R IRGEZ IR MR A i i AR 3 (5 % MeOH/
CHeCl2) 2 ALIF B MR AR, 13 2RI 74 - 'H NMR(400MHz ,CDC13)611.80(s, 2H),8.59
(d,J=12.3Hz,2H),8.48(d,J=7.9Hz,1H),6.60(d,J=8.3Hz,1H),5.07(s,1H),4.09(q,]
=7.0Hz,2H),2.97-2.59(m,2H),1.70(dd, J=27.7,13.9Hz ,6H) ,1.57-1.33(m,2H) ,1.16
(dd,J=18.1,11.1Hz,6H) ; LCMSEEZ10-90% ,0.1% FF R , 54341 , C18/ACN, (R BE i [A] =2.97
A3%h (M+H) 431 . 24
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[0762]  (+/-)-3-(5-%R—2— (5~ 1H-MEMEFF[ 3, 4-b Tk g —3—5 ) g -4 - JE 2k -) -3-(1-
FJE IR L) TR (12) T R

[0763] Al AM S HE I 3—[ [5—F—2—(5—Fm— LH-MLIE H [ 3, 4-b JAHk w3 Y ms g —4—J T4 0k ]-
3-(1-FRLFR IR L) TN 2,16 149a(0. 110g, 0. 256mmo1 ) ZE THF (30mL ) 91 i vA VR H I S A Ak
HIKAEM(0.043g,1.022mmo1 ) /EH20(20mL) FEW AETOCT , P FE 1% R MR &) - 1
W R R 22 B HLE ) 905 R KA B8 T 48 ) il % L HPLCZE AL » FHE tOAC RE LA 21 (1)
HPLCE 4 « ZeMg SO T AT HLAH , 1k 38 I 76 9 K F B LA 7, B 2 R 7= - 'H NMR
(400MHz ,MeOD)88.64(dd, J=8.4,2.4Hz,1H) ,8.57(s, 1H),8.24(d, J=4.4Hz,1H),5.19(d,
J=8.7Hz,1H),2.78(qd,J=15.9,6.6Hz,2H) ,1.85-1.57(m,6H),1.48(dd,J=11.8,6.0Hz,
1H),1.36(dt,J=12.0,6.0Hz,1H),1.11(s,3H) .LOMSEEZE10-90% ,0.1% F %, 54 %h,C18/
ACN, {4t [E] =2.37min, (M+H)403. 22,

[0764]  AILLLA S 3R ahTAb & 91 2003 RSl 5 2kl % Nkt &4 -

F_.

[0766]  (R)-3-((5——2—(5—3—LH-MEMEFF[3,4-b JMLmE -3 K% ) g —4 -5k ) 2 k) -4, 4-—
H LR (5)

[0767]  DLSALA 12250000 75 30, AL B m6adfUfi , & Ak & 45 : 'H NMR(400MHz , d6-
DMS0)812.65(s,1H),9.43(s,1H),9.15(s,1H),8.44(d,J=4.7Hz,1H),8.41-8.29(m,2H),
3.93(s,1H),3.54(s,1H),1.19(d, J=20.0Hz ,9H) ; LCMSHE & 10-90% ,0. 1% B &, 55 ,
C18/ACN, {# I 8] =2.70min, (M+H)393.32.

6

[0769]  (R)-3-((3,5- % —6-(5—F~LH-MLME If:[ 3, 4-b TMLneE -3 -3 M nE —2-48 ) & k) 4,
- H R Z (6)

[0770] DA 54b-AWp12284L0 77 =0, A8 I3 -((6-¥1-3, 5- oMb e 2% ) & 3 ) -4 ,4-—H
Fe IR (R) - B AE N Suzuk i AR IBEH HH A4, & itk 546 . LA 5 RME 143atH A 19 77 2K
ff H2-1R-3,5, 6- = ALIEME e ah R M 2-50-5 , 6 - ML e -3-H JIF , il % 3- ((6-¥R -
3,5- R nE-2- ) E L) -4, 4- B E IR (R) -2, S . 'H NMR(400MHz ,CDC13)68.31(d,
J=6.4Hz,1H),8.06(s,1H),7.06(t,J=9.7Hz,1H),4.58(s,2H),2.80(d,J=13.2Hz, 1 H),
2.29(dd,J=13.3,8.7Hz,1H),0.98(s,9H) . ; LCMSEEJE 10-90% ,0.1% &, 54> %f,C18/
ACN, fR B4} A =2.92min, (M+H)394. 19,
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[0771]

[0772]

Aarn A
OnesA T \QI —l\

5
N 96
NCOH

(R)-3-((2—-(5-&~1H-MEME Ff [ 3 ,4—b]ntl:ﬂﬁ—3—%>—5—ﬁ%‘@%—4—%>§G§§>—4,4—:

FR LR R (97) M FR G (96)

[0773]

DL A W1 2280 J7 20, AL & p6at o, A AL A 096 FI9T Ak 59T 'H

NMR (300MHz ,MeOD) : 68.95(d, J=2.3Hz,1H),8.66(d,J=2.3Hz,1H),8.35(d, J=5.2Hz,
1H),5.12(dd,J=10.7,2.9Hz,1H),2.93(dd,J=16.5,2.9Hz,1H),2.73(dd,J=16.4,
10.7Hz,1H),1.10(s,9H) ; LCMSEEE10-90% ,0.1% F B2, 5438, C18/ACN, {& B i [H] =
2.79min, (M+H)407.37,

[0774]
[0775]
[0776]

{4154 .56 531 il 2%

EVESA

Cl 7( ¥
Cl Bi_o B0
151a 152a |
N N 153a
Ts
F F
—NH QOEt 7—NH QEt
LW ‘N} 4 NN e
- . -
- FsC /
= N s /
X ’. ' N [
N ‘N N N
Ts 154a H 155a

[0777]

(a)$—"T FZJE-HC1 ,EtsN, THF ,EtOH; (b) 2—R £, FE 7, FZ BEK2CO3 , CH3CN; (¢ )3-(4,4,

5,6-PUH 1,3, 2- S IR I A -2 ) — | - F ZR BB -5 (= U 2 ) - TH-IEng 5 [ 2,
3-bJHLHE , 153a, X-phos ,Pd2(dba)s ,KsPOs, THF ,H20; (d ) TBAF/THF ; (e )LiOH, Ho0, THF .

[0778]
[0779]

4-( 2T S P ) —2- S5-I NE (151a) (KT A%
12, 4= 55— NE (1.84g,11.00mmo 1 ) AT i ER R 26 (1. 25¢,10.00mmo] )

ZETHF (50mL) FTEtOH(5mL) H AR N = 2. 1% (4. 18mL,30.00mmo 1) o /E 21 T , Pt hE
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YR AL B o 1 9% S R TR A AR 5 = 2 FEHCT E , JEAE B A5 4R DE VL o T R R
W (EtOAc/ T ) 2iAb A3 BN R , 15 81 . Tg A AR 7= 4% : 'H NMR(400MHz ,CDC13)67.82(d,
J=2.8Hz,1H),6.47(s,1H),4.60(d,J=5.8Hz,1H),1.09(s,9H) .LCMSHEE10-90% ,0.1%
FEg , 5481, C18/ACN, (R Eq I [A] =2. 1938 (M+H) 218. 81,

[0780]  2—-(1—f—T JE—2-(2- -5 FMEHE —4—J8) L) ZBEIR 1R (152a) T RY
[0781]  [j4— (2T L) —2- S -5 IE 151a(1.50g,6.86mmol ) /£ £ JiF (68mL) H1 ¥
BV NN 2R PR 3L 2, BB 5 (0. 84mL, 7. 55mmo 1) FITK2C03 (2. 28g,16 . 46mmol ) AEEIL T ,
Pt S BV AW % IR A R R BIE tOAC RN R 7K o Mg SO T- 158G HLAH , 1L JE I 7E &
25 R R 4 o T T R R B (30 % Et0Ac/ CbE) AR R . 15 B Lg JHEE M 7= 4« 'H NMR
(400MHz ,CDC13)87.96(d,J=3.1Hz,1H),4.16(dt,J=7.1,5.9Hz,2H),3.74(s,2H),1.30-
1.23(m,3H),1.20(s,9H) .LCMSEEE10-90% ,0.1% S , 5581, C18/ACN, {F B ] =2.69
434t (M+H) 305. 09

[0782]  2- (1T Fe-2-(5-gm—2— (1 -H Rt A -5 - ( =a H ) - LH-AEIg JF:[2, 3-b IHk
WE —3—J ) g —4—Jk ) it L) A BEIR <. KR (154a)

[0783] DA SHNERERTa(Z WG HTT 24) FANR 77 20, A 3R -5— (=5 H 2 ) — 1 H-IE & 5
[2,3-b IMERE fCHEF 3—1R —5— — 1 H-ML & [ 2, 3-b JLBE il 2 B PR EE 1534

[0784] i |- (X} —HF A 3L ) -3-(4,4,5,5-TU HF 31,3, 2- I k235 ) -5
(ZFFP ML 52, 3-b itk BE153a(0.551g, 1. 181mmol ) . 2-(1—#1- T H-2-(2-5E -5 F %
WE—4-J) ) 2 B EE 2, B5152a(0. 300g ,0. 984mmo 1 ) FIK3P04(0.627g,2.953mmo 1 ) £F 2—FF %
THF (26mL ) F1H20 (5mL ) H1 () ¥A VR AR 000 B 457 8 o 18] 1% S B2 TR A P A X —phos
(0.056g,0.118mmol) FPd2(dba)3(0.022g,0.025mmo 1) . ££120°C N AN SR A 0754 5
S 27K AH , 8 A = R A MU L 75 B S R4, s A 1 (30 %6 Et0Ac/ Tt ) 4k
k., 15 3)540mg BAEE A 740 : 'H NMR(400MHz ,CDC13)89.49(s, 1H),8.71(t,J=7.0Hz, 1H),
8.63(d,J=11.1Hz,1H),8.16-8.11(m,3H),7.31(d,J=8.2Hz,2H),7.11(d,J=21.4Hz,
1H),4.10(dd,J=13.4,6.3Hz,2H),3.79(s,2H),2.39(s,3H),1.24(s,9H) ,1.17(t,J=
7.1Hz,3H) ; LCMSEE£10-90% ,0.1% F R , 540 8h , C18/ACN (R EH I R = 4. 184 % (M+H)
609.37,

[0785]  2-(1-(-"T %) —2- (56— —2—-(5— (=g H &%) — L H-ME g Ff: [ 2, 3-b Ik mg -3 -2 ) %
WE —4—38) L) 2 1R . 1R (155a) R TE 1%

[0786]  fA]2—(1—4l—"T ZE—2—- (52— (1—-FF Rt -5 (= 90 28 ) - 1H-ML g 3F[ 2, 3-b]
Wb I —3— 4k ) Wi g —4— % ) Jiff L ) £ B PR B 154a(0.54¢, 0. 89mmo 1 ) ££ THF (20mL ) H (¥ 75 ¥ H i
ANFALVY T8 (1.78mL, IM, 1.78mmo ) o 7E IR T , Bl S BLIR A 73053 Bl o 1512 I ML TR 54
Mo B BIELOAC M ER K o o ZeMg SO+ T A HUAH , i YEFF £ B S ik 4 c 2 H AR (23 (70 %
BtOAc/ T ) 2i Ak 13 B A1 13 F1300mg B A (K174 . 'H NMR(400MHz ,CDC13)810.59(s,
1H),9.55(s,1H),8.66(s,1H),8.29(d,J=2.2Hz,1H),8.13(dd,J=3.8,1.5Hz, 1H),7.14
(s,1H),4.20-4.04(m,2H),3.85(s,2H),1.28(d,J=9.1Hz,9H),1.19(dt,J=7.1,3.6MHz,
3H) . LCMSFREE10-90% ,0.1% F &, 5% %h , C18/ACN, {R B4 /Al =2.93min, (M+H)455. 43,
[0787]  2-(1-(BL-"T 2&)—2-(5-—2-(5— (=g FF A& ) - LH-ML g F: [ 2, 3-b Itk mg -3 -3 ) 1%
e 43 ) 3% ) 2. 1R (54) FI T 1k
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[0788]  [j2-[4—T F-[[5-F—2-[5- (= HHF L) - 1H-MLAE I [ 2, 3-b JMk e —3 -5 J g -4~
F]1EA A )@ ] 4R 4 BR155a(0.200g,0 . 440mmo 1 ) ££ THF (40mL ) W FVA VR HH I S A AL 4
KAE(0.074g,1.760mmo 1 ) 7EH20(4mL ) HH VAR - R , Pk R BOR St % AR B 25
HR A 1% SR BEIR A YD VA R 25 THE o 4 80 2 ZKORH A 6 22 8mL , I £ il 2 ZUHPLCH B4 A%
T o MAAE e 2R A EIRGAS , P UTE PRI , FFAE TR 2% o FHP20s T , 15 21 1 20mg I
) 'H NMR(400MHz ,d6-DMS0)612.65(s, 1H),12.41(s,1H),9.28(s,1H),8.86(s,
1H),8.65(s,1H),8.30(d, J=3.5Hz,2H),3.97-3.70(m, 1H) ,3.51 (s, 1H),1.18(s,9H) ; LCMS
BEIE10-90% ,0. 1% B, 558, C18/ACN, R B4 6] =2.92min, (M+H)427.40,

[0789] W[ LALA G FsRxf T4 & W54R i FE 250 7 iRl PRtk &4 -

[0790] cl

NTTN
H

£ 56

[0791]  2-(1-(RL-T 2&)—-2-(2-(5-S~1H-ME& FF [ 2, 3-b ML BE -3 4% ) -5 M g -4 5% ) fift
) CFR-TPA( =T LR ) #5.(56) FI T 1k

[0792] 'H NMR(400MHz,d6-DMS0)5612.65(s,1H),9.43(s,1H),9.15(s,1H),8.44(d,J=
4.7Hz ,1H),8.41-8.29(m,2H),3.93(s, 1H),3.54(s, 1H),1.19(d,J=20.0Hz ,9H) ; LCMSH &
10-90% ,0.1% H R, 598 , C18/ACN, AR B4 B} [A] = 2. 7T0min, (M+H) 393. 32,

N
[0793] F NN
C
& .
N N
H 53

[0794]  2-(1-(Rl-T %) -2-(5-F—2-(5—F— LH-MEMG [ 2, 3—b Ttk g —3— 35 ) ms g —4 -3 ) Jik
1) 2 BB-TRAZE (53) T Rk

[0795] 'H NMR(400MHz,d6-DMS0)612.57(s,1H),9.40(s,1H),8.88(s,1H),8.40(d,]J=
18.7Hz,2H),8.34(s,1H),3.93(s,1H),3.52(s,1H),1.20(s,9H) ;s LOMSHEJE10-90% ,0.1%
g , 54T, CL8/ACN, fR B KT [ =2.50min, (M+H)377.42.

[0796]  ALAH7.8AH18H il &

[0797] /E,\ﬁjij‘j?,!‘;m}
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[0798]

[0799]  (a)2,6— & -5-F Mg -3-H 5, EtaN, Z i ; (b)5—F—1— (Chf - ST ok 4L ) —3-
(4,4,5,5-PUH-1,3, 2- A IR IR AN e —2-38 ) L& 35 [ 2, 3-b itk iE , 7a, Pda(dba) s, X—
Phos,K3P0s, 2-MeTHF , 120, 125°C 5 (¢)LiOH, THEF , Ho0

[0800]  3-[ (6 —5—F -3 —2-MLHE L) & Ak 1-4,4- = EE-C B 4 B5 (158a) KT K
[0801]  ZET0CTN, fifks3-Eh—4,4- —HHE-CUER 4TS, 27a, (0.24g,1.28mmo1 ) . 2,6-—
F-5-F-ME-3-FIE(0.29¢,1.53mmol ) FIEtaN(0.43mL,3.07mmol ) ££ 2. JiE (4. 8mL) HH [ &
TRE A o 7E B S R A S BRIV A ), T I A £ 1 (10-40 % EtOAc/ CUGe e 5 4tk , 15 21
205mg ) 3—[ (6-F-b5-F AL -3- g —2- Mg L) 2 ] -4, 4- = F HE-C IR 4B s LCMSER JE 10—
90% ,0.1% FF R ,5% 81 , C18/ACN, fR B I} ] = 3. 75434 (M+H) 342. 04,

[0802]  3-[[5-FAL—-3——6-[5——1— Chf—H A AL ) L& I [ 2, 3-b Ttk g —3—J8 ] -2-Mit
W L ]2 A -4, 4- - R 2. B85 (159a) T 1%

[0803]  fifi3—[ (6 -H-H L3R —2-MEWe k) & ik -4, 4- —FH E-TC R . BE158a(0. 21g,
0.600mmol ) 5% —1- (6 —F A fifklk 3L ) -3-(4,4,5,5-PU I 3E-1, 3, 2- SR 2 3R R Bl e — 2
FEOMEmE [ 2,3-b It mET7a(0.30g,0.72mmo ) FIK3sP04(0.51g,2.40mmo 1) 7F 2—FF J: THF
(20.5mL) FH20(2. 7TmL) H [ 5 R IR <450 B , 7 FiX-phos(0.03g,0.07mmo1) FIPd2(dba )3
(0.01g,0.02mmo1 ) Ab3E . %54t g LR 8%, FF NI A 125°CO0 34 SR H B FH 5, LK
L I P AN AR B 2 ik 4 o il I R 2135 (0-40 % EtOAc/ L 5e e ) AL AL R R, 13
F270mgHHEEFI 774 - 'H NMR(400MHz ,CDC13)88.69(s, 1H),8.51(dd, J=9.1,2.7Hz, 1H),
8.37(d,J=1.8Hz,1H),8.15(d,J=8.4Hz,2H),7.41(d,J=10.3Hz,1H),7.33(d,J=8. 1Hz,
2H) ,5.28-5.22(m, 1H),4.92(td,J=10.4,3.2Hz,1H) ,4.03-3.91(m,2H),2.75(dd, J=
14.9,3.5Hz,1H),2.45(dd,J=12.6,8.2Hz,1H),2.40(s,J=4.7Hz,3H),1.36(q, J=7.4Hz,
2H),1.01(t,J=7.1Hz,3H),0.92(d,J=8.8Hz,6H),0.88(t,J=7.5Hz,3H) . LCMSHEEF 10—
90% ,0.1% FF R ,5%8F , C18/ACN, f- B I} 1] = 2. 8644 (M+H) 596 . 02,

[0804]  3-[[5-FH:—-3-—6—(5——1H-MLE I [ 2, 3-b JuL g -3—F% ) —2-nkmg J ] s L 14,
4= HE-CR (18) T EY

[0805]  #3-[ [5-FHE-3-F—6-[ 5T —1— - FF R EE 2L ) g 3 (2, 3-b Ik e 32 ] -2-
e s A -4, 4- R ER-C B 2 E5159a(0.27¢,0. 45mmo 1 )¥& T THF (7mL) o, 3 FLiOH
(4.50mL, 1M,4.50mmo1 ) A3 5 S RIVR-A W) IR T0CL0/M AER H B ZR 5, A K
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(20mL) F1Z, PR 2.5 (20mL) , 343 25 )2 o L I IN HCLH 7K JZ 18 21 v P pH, FE e i 1 g i
AT BRI DTIEN » FIKSes , FEAE B a5 ik, 13 317 Tmg MR 74 : 'H NMR (400MHz , DMSO~
ds)612.37(s,1H),12.12(s,1H),8.75(d,J=9.9Hz,1H),8.32(s,2H),7.83(d,J=11.4Hz,
1H),7.48(d,J=9.5Hz,1H),5.00(t,J=9.1Hz,1H),2.71-2.54(m,2H),1.30(d, J="7.4Hz,
2H),0.80(t,J=18.7Hz,9H) ; LCMSEEJE10-90% ,0. 1% F &, 5% %, C18/ACN, {5 B s} 1] =
3. 14455 (M+H)414. 31,

[0806]  W[LALAYS FikatT b 418t FEs Al 77 bl & Tk &4 «

F

[0808]  (R)-3-(5-FFE-3-F—6-(5—F—LH-MLIE F[ 2, 3—b Tk g 33 ) g —2—JE 43— ) -
4,4-"H B RR (T) BT K
[0809] 'H NMR(400MHz,Me0D)68.81(dd,J=9.8,2.7Hz,1H),8.36(s,1H),8.20(s,1H),
7.53(d,J=11.0Hz,1H),5.04(d,J=8.7Hz,1H),2.80(dd,J=15.2,2.5Hz,1H),2.59(dd, ]
=15.0,11.0Hz,1H),0.99(s,9H) s LCMSEE 5 10-90% ,0. 1 % FF 8 , 5434 , C18/ACN, {5 B4 I [F]
=3.0% 8 (M+H)400.39.

.

[0811]  (R)-3-(5-FIE-3-F-6-(5—F—LH-MLIE I [ 2, 3-b Tk g —3-3& ) g 2L 4 3 - ) -
3=(1-H JEBR 2 ) TR IR (8) I TE Ak

[0812] 'H NMR(300MHz,CDC13)810.70(s,1H),8.42(dd,J=9.6,2.6Hz,1H),8.05(s, 1H),
7.73(s,1H),7.40(t,J=8.4Hz,1H),5.32(d,]=6.6Hz,1H),4.83(t,]J=9.4Hz,1H),2.89
(d,J=5.3Hz,1H),2.34(dd,J=12.8,9.6Hz,1H),1.92-1.37(m,8H),1.32-1.24(m, LH),
1.20-1.06(m,3H) ; LCMSES £ 10-90% ,0.1% F 1L , 558 , C18/ACN, {R BB} [H] = 3. 27 73 %F (M+
H)426.31.

[0813] k54550 il %

[0814] AR E25

[0815]
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[0816]  (a)(i)NHs,HBTU,THF,(ii)2N LiOH,MeOH; (b)TFAA,MERE ; (¢)BusSnNs, L%, 130
C;

[0817]  (+/-)-3-(5-F—2—(5-F—1H-MLIK FF[2, 3-b ML HE -3 -0k ) Mg —4- L k)4, 4-
TR i (164a) IR T R

[o818]  [a) A1y i€ ) 3—(5—F—2— (58— 1 —FF ZR T 2 — LH-ILE g O [ 2, 3—b Inb g -3 -2k ) s
Mg —4-Jh s ) -4, 4- Rk 163a(0.50g,0.94mmo 1 ) 7F 1 5mL % THE HR 9% 1 I A HBTU
(0.36g,0.95mmol) . ¥t e BN 15938 , SR G BN Z o7 Bl o A I N1 1 2/88) 98 f vk
GG ET SRR HEE T 20mL i MeOHA , 3 FH3mLAY 2N LiOHANIR 4% i MG #1452 60°C 3708
I, SR G4 22 o T Ak A 3 (ECOAC) Al Ak 7R AR , 15 21 250mg HHEE 1K 74 : LOMSHE & 10—
90% ,0.1% H R ,55 8, C18/ACN, LREG IS ] =1. 7843 %ft (M+H) 375. 45,

[0819]  (+/-)-3-(5-9—2-(5-F—LH-MLIE FF-[2, 3-b JHbIE -3 4% ) W g -4 -k 2 F-) -4, 4-
TR E (165a) (TR L

[0820] gAMLY 3- (5T —2— (5—F—1H-MERE Ff-[ 2, 3-b Ibme -3 -2 ) Mg -4 L 2 - ) -
4,4- " F R 164a(0.250g,0.668mmol ) FERLIE HH VA TR YA 1 20°C , I FI =R OB IR
P (0.278mL,2.003mmo 1 ) &b EE . /EOC R 2/ 2 Ji7 » ¥ IR SEA ik 4 221, i i ik e vt
(EtOAc) AL AR AR , 13 3 150mg MR 1) 7 ) : LOMSHBE £ 10-90% ,0. 1% F IR, 55 8, C18/
ACN, {REF R} /] = 2. 4143 (M+1) 357. 47,

[0821]  (+/-)-N-(3,3-F 21— (2H-PYM—5-J%) T e —2-3& ) -5 —2- (5—F— L H-MLms Jf:
[2,3-b IMLmE-3—JE) Mg 41— (55) T HY

[0822] A AT 3— (59 —2— (5—F—1H-MENE F[ 2, 3-b IMLmg -3 -2 ) M mE -4 L 2 ) -
4,4- IR kEE 165a(0.150g,0.420mmo ) 7 10mL K @A HH VAR NN B U T Ak
Bk (0.221g,0.668mmol ) o 25 B [ B AR A%, NI A 130°C L2/ o £ HINE 1 [ N 4
FF, I R R R A SR B R AR, 13 21 48me AR [ 774 : 'H NMR(300 . OMHz , d6-
DMS0)612.23(s,H),8.49(d,J=9.6Hz,H),8.26-8.05(m,H),4.03(d,J=7.1Hz,H),3.48-
3.35(m,H),3.17(s,H),2.50(s,H),1.99(s,H),1.13(dt,J=25.1,8.0Hz,H),1.01(s,H),
0.96(s,H)and 0.87(d,J=6.6Hz,H)ppm; LCMSEEE10-90% ,0.1% F &, 54> 4, C18/ACN, {#
BAI[H]) =1.94%8h (M+H) 400. 46 .

[0823] kL &H60 161 [ il &
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[0824] &SR Z26
[0825]

ﬁ;:fsh‘NH — é Ny ajf’ ;Ki ' N<T4>—-NQ”’\ ’jf’ ;K:

_N )
N G1 CI N o’g
77a 168a 1692
F
A\ N rg, on
Ny / N )< d e \/\
-~ s O/l%‘ - F P O’\\
S
N
170a H 60

[0826]  (a)fl-T JEIR L ERES ,K2C03, I s (b)Oxone , 7K ,MeOH; (¢ ) 5—3—1— (hf—FF 2T 9t
H)-3-(4,4,5,5-PY I F-1,3, 2- SRR I A e -2 ) Mg 5[ 2, 3-b JHERE , 7, KsPO4X -
Phos,Pd2(dba)s,2-Me THF,7K,120°C; (d)25%NaOMe ,MeOH; (e)TFA,CHaCl2,50°C o

[0827]  2-(2-(2--5-MMENE-4—FL R FE-) -3, 3- AT ) LB R (S) -1 2
BE (168a) T R

[0828]  [a] (S)-2-((2-F-5—FMEmE —4— 8 ) &KL ) -3, 3- R AL T ke 1 -HiEE , 77a, (1.50g,
5.69mmo 1) FK2C03(2.36g,17.06mmo 1 ) 76 TR ER (15mL) i I FtEE BV i M- T R 2, 1%
BE(1.26mL,8.53mmol) AEF LN , PP 1ZETF L 8/NIT o 1k 3875 21 1 [T 44 , FH TR B YE % , I
PEVRE T W A D8 o 0 1t TR i €38 (0-30 % EtOAc/ T EE R B ) A4 H R 221, 15 51 . 6g B 25
F €00 [ 44 () B2 14 74 : LOMS BB £ 10-90% , 0. 1% R , 593%f , C18/ACN, - B4 I /6] = 3. 819
Bl (M+H) 378.06.

[0829]  2-(2-(2-%-5-FMENE —4-FLEIL-)-3,3- “HEL T IRl L) 2B (S)-#-T
FEHEE (169a) T Ak

[0830]  0xone(5.37g,8.73mmol ) IIAFI2-(2-(2-& -5 nE -4t -)-3,3- —H
Fe-THBRAR) LB (S) -1 Z:l5168a(1.10g,2.91mmo1 ) 7E F EE (50mL) F17K (20mL ) H 1]
VS, HEAE N B W 3/ o 7R B IR AR ZIA T 1 B A R R, S T K
(100mL) H o FHEtOAC(3 X 50mL) 2 HUK JZ , FF T4 (MgS04) & F A HUAH , i P8 FF 72 H 25 vk
45,433 750mg 2 [ (o [E 44K [ 22 1K 724 : LOMSHE £ 10-90% ,0. 1 % H 2 , 54341 , C18/ACN, 1#
B[] = 1. 294 %R (M+H)410.19.

[0831]  2—(2-(5—9R—2—(5—F—1—FP ZE Ml M - L H-IE Mg 35 [ 2, 3-b Inth g —3 -3 ) M g —4—FE 41
Hh-)-3, 3-SRV T BRSO ) L BEER (S) -1 R ER (170a) (TR ik

[0832]  fifi 54 —1- (X —FF ZRIENE L) -3-(4,4,5, 5- T -1, 3, 2- A 2 PR e —2 - 2% )
g 32, 3-b Ik E7a(0.76g,1.83mmol ) . 2—(2—(2-& -5 FME g —4— R Z L) -3, 3— I &
THE-TEELRL) 2. (S)—4l- T BE169a(0.75g,1.83mmol) FIKsP04(0.93g, 4. 39mmo1 ) £F 2—FF
JETHF (10mL) A17K (2mL) HH VA AF 85 00 B I <3098 I X-Phos (0.06g,0. 12mmo1 ) A
Pd2(dba)3(0.03g,0.03mmo 1) , FEAE K 3, T 115°C N iz e MR- EH2 . 57NN o R I B
TREWVe A2 =15, i PRI AR B TP IR G R R AR W) T ELOAC(50mL) H , I R /KB « 54
MLZ T (MgS0a) , I PEFFAE E A5 ik 4 o 2 HRERR 3 (0-60 %6 EtOAc/ T b bR ) 24 A ™
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M0, 4831 . 0g 2 AR [ 1 BHER (4 P24 : LOMSHE FE60-98 %6 ACN/ 7K ,0.9% FF IR , 7438, ¢4,
1REF I 7] =2. 394> 8 (M+H) 564 . 34,

[0833]  (S)-2-(2-(5-3F—2—(5—F—1H-MEME I [ 2, 3—b ML mE —3—J ) kg —4— L 5 3 -) -3, 3-
TR RTS8 (60) BT K

[0834]  [a] (2- (2~ (5% —2- (5%~ 1 —FF ZRTH M 2 - L H-TLEn - [ 2, 3—b b e —3 -2 ) g —4 -
FRE ) -3, 3- R T R R ) L EE IR (S) -7 JEfE170a, (1.00g,1.50mmol ) 7E THF
(50mL ) H (1 VA W H I ANaOMe (1. 30mLAEMeOHH 25 % VAR , 1 . 45mmol ) o 7E 2238, P bh i £
FEWRL3043 8T, SR 5 A AT NHAC 1 7K P R R VR A ) o AE DR N R 29557, I8 R s
T 7K (50mL) o FHETOAC(3 X 50mL ) 2 HUK JZ 3 T4 (Mg S04) , i 8 I 78 B2 R ik 4 o 8 it Ak
2 438 (0-10 %6 Me OH/ CHaC Lo 52 ) 44k 7™ 4 , 43 2110 . 50g 2 1 £ [ 44 11 2 R i T A B v 1)
s

[0835]  #4iZ%HH(0.508) A T CHaClo(4mb) 1, FE AN =5 LR (2mL) « 7EB0°C T, N FVZIAE W
27N o FE O T 28 AT R o FH K (LOmL) #5240 , I FH AR ) NaHCOs 7KV VR R A B VL -
FHEtOAC(3 X 10mL) ZEHUKAH , 05 (MgS04) , ik P I 72 B 25 Hp iRk 4 o J b ek e 135 (0-15%
MeOH/CHaC1 2856 ) ZEAL AL =4 , 15 211 204mg 2 [ 2[5 4 1 3 22 1 74760 : LOMSFRJZ10-90 %
0.1% F /2,55 ,C18/ACN, fREEI 8] = 2. 01 #h (M+H) 454. 21,

[0836]  mJLALAAHE K7 20, A8 A Fakad #R il #6 N k54 -

N

[0837]  CIx_~

61
[0838]  (S)-2-(2—(2-(5-5—1H-ALIE 35 [ 2, 3-b TN IE—3—J5 ) -5 g —4— L 5 ) -3, 3-
TR RS AL ) 1R (61)

[0839] 'H NMR(300MHz,MeOD)88.95(s,1H),8.29-8.14(m,2H),8.08(d,J=4.0Hz,1H),
5.26(m,1H),4.21(d,J=15.3Hz,1H),3.92(dd,J=30.0,14.5Hz,2H),3.77-3.57(m, 1H),
1.10(s,9H) ; LCMSERE60-98 % ACN/water,0.9% F &, 740 4f , C4 , (R EART R = 2. 230 F (M+
H)470.14.

[0840]  fhEH64H] il &

[0841] A il 428

[0842]
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. F
e 6]
== O, ) O b
o o 0 J°X
7~—NH ; : —
A TOK BT
3 7 7a
cl ¢l /N o

168a 175a
b SRR v
— \./’\
: F
X N
9 N \N -
}rs, 176a H 64

[0843]  (a)Oxone,MeOH; (b)5—F—1-Chf —H R EE AL ) -3-(4,4,5,5- P 21,3, 2- 54
TR B —2— ) g I [ 2, 3-b JHENE , 7a,KsPOsX—Phos, Pd2(dba)s, 2-Me THF,7K,120°C;
(c)NaOMe ,MeOH, THF .

[0844] -1 2E-((S)-2(2-&-5-FME g ~4-JEEHE-) -3, 3- 2 T L WHHEE ) Z B2 R
5 (175a) BT K

[0845]  40xone(1.04g,1.69mmol ) A E](S)—F-T F2-(2-(2-F-5-FMEIE -4 -2
H-)-3,3- AT A 4 BERER168a(0.53g, 1. 41mmo ) 7E FF B (20mL ) H I 4 H1 75 R
HFEZEIR T, TR IA R 15708 IR G % VE W, 15 B 1 B R W), s Tk (50mL) 1o H
Et0AC(3 X 25mL) ZHUK Z , T4 (MgS04) A HLZ , i I 78 7245 th ik 4 , 19 51540mg & [ 14 [
PR EHHER 1 724 : LOMSERJE10-90% ,0. 1% F IR, 59341, C18/ACN, R B I 1] = 3. 0573 (M+
H)394.28,

[0846]  2-((S)-2-(5-9—2— (5 —1—H Al F— 1H-ME g FF [ 2, 3-b IRtk g -3 ) s g —4—
B3, 3- R R T R W REEE L) Z B - T B (176a)

[0847]  fHi5—4F—1—(hf—FP 2RI L) -3—(4,4,5,5-P I JE—1, 3, 2- SR 2 R LR e —2— % )
g 32, 3-b itk iE7a(0.66g,1.58mmol )« ((S)-2(2-5—5-FMFE -4- g Ja-)-3,3- - H
R RSB ) 2 R - T B5175a, (0.50g, 1. 27mmo 1 ) FIKsP04(0.65g, 3. 05mmo1 ) /£ 2—H
FETHF (10mL) A17K (2mL ) 5 () 3R 2000 B 30938 o A X-Phos (0. 04g,0. 08mmo1 ) A1
Pd2(dba)s(0.02g,0.02mmol ) , F-AE K JIEH , T 115°C R Iz R BIVR A4/ NN 1 = BT
EA N 2 R PRI AR B R AR R AR YIS T ELOAC(50mL ) 1, I FHZK BE% - KA AL
JZ T4 (MgS04) , 1 38 - 78 B 25 Fp IRk 4 1B T B R 1133 (0-60 % EOAC/ L be ok 2 ) Sl Ak AL iR 4%
), 43 21450mg 2 [ L AR A I HAZE 174 : LAMSHEE £ 10-90% ,0. 1% R , 5438, C18/
ACN, B3I 7] =3. 919 Bh (M+H) 648.. 40,

[0848]  2-((S)-2-(5—3—2- (5~ ~IH-MLME F[ 2, 3-b It e —3—2& ) Mg -4 ) -3, 3-
TR R R ) 2.8 (64)

[0849]  [a]2-((S)—2-(5-F—2- (53— 1 JRAH M 2 - L H-MEng H [ 2, 3-b Jnk e -3 -2 ) W iig —
A-FEEHE-) -3, 3-SR T B L) A BER AT B 176a(0.42¢,0.64mmol ) fE THF
(10mL) H A HB I ANaOMe (0. 21mL , 7EMeOHH 25 % VAV ,0. 96mmo ) fE =0 T , P HE %A
30730 o LA INHaCLZK VBV, I AR 98 T BR 2598 71 o B3R s T 7K (20mL) o, I H
EtOAC(3 X 20mL) 2 HUK JZ o 45 & FF HIA AU T8 (Mg S04) , 1 38 76 B 2 th ik 4 o Tl ik i

101



CN 105481853 A W OB B 93/127 T

3 (015 % MeOH/CH2C 1o 5 ) 4l Ak 3R 2240, 13 B 36mg 2 (1 [ AR HAZE A9 7= 4 : 'H NMR
(400MHz ,MeOD) 88.60-8.52(m, 1H) ,8.46(s, 1H),8.32(d,J=5.3Hz,2H) ,5.16(m,2H) ,4.00
(d,J=14.7Hz,1H),3.80(d,J=14.7Hz,1H),3.59(d,J=13.9,1H),1.12(s,9H) ; LOMSHE &
10-90% ,0.1% FF 2, 543 %F , C18/ACN, (R B} ] = 1. 934> f (M+H) 438. 25,

[0850] k. &H066.67 . 7T2H17 3fk) il 4%

[0851] &l r %829

[0852]

F F F
N ANH R A PG )OFs NG NG )ORs
>’N S >’N & >/N &
o /N

N\

o A o N

180a 181a

F
= HO,

180a Fs

-
7a I : ¥
N7 N
H o g st nik
b N NUC%
181a — > P A 7
7a « ] B\
NT N 67
B oAbkt v Ak

[0853]  (a)i.TMS—CFs3,CsF,THF,ii.TFA,CHoCla; (b)5—f—1— (X —FF KRt 3L ) -3-(4,4,5,
5-PYFF JE-1,3,2- A Z R IR AN e —2- L ) MEng [ 2, 3-b ik iE , 7a, X—phos, Pd2(dba)s,
KsP04,120°C; (¢c)NaOMe , THF ; (d) TBAF, THF o

[0854]  (4R)-4-((2-F-5-FMEmE-4-FL) & H)-1,1,1-=5-5,5- ~F R -2-F£ (180a)
F(181a) BT HK

[0855]  [A] (3R)-3-[(2-S-5-—-MemE—4-JE) & ]-4,4- —HHE-kEE(0.212g,
0.817mmo 1 ) I (=g 4L ) = FF FERE 42 (1.96mL,0.980mmo 1 ) 7E THF (20mL ) 5 i VAR HR NN F
1645(0.001g,0.008mmo 1) o FEZ T , M R BRGNS G iZ R REIR G B2 #h K
FIEtOACH! « Mg S04 T8 HLAH , 1k B8 H- 78 25 Hh ik 4 - 48 B R £ 3 (Et0AC/ 4t ) AL Al
B, 1321 190me ik 5t B A 1 B o FH —&UH be (LomL) #RE i R 44, IF 1 TR &40 T i
SR (InL) AEFR T W R BR300 B AL B A PIRYE 1 R SR BV, IR & R
3 (60 % EtOAc/ T 4t ) 2B 13 2K 5 R ), 43 216 0mg () HE X ik A4 445 180a 11 00mg [ 4E
X S A A 18 1@ o Ji Ik LA A BSOGUY 43 FUACEE B A A 0 e S b4

[0856]  HEXfmk 4444 180a: 'H NMR(400MHz ,CDC13)87.93(dd,J=43.4,2.6Hz,1H),5.10
(d,]=8.9Hz,1H),4.13(dd,J=15.8,5.8Hz,1H),3.94-3.71(m, 1H),2.05(ddd, J=13.7,
9.2,2.1Hz,1H),1.64(t,J=12.9Hz,1H),1.05(s,9H) ; LCMSKEEE10-90% ,0.1% F 8,54
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B, C18/ACN, {R B I 7] = 3. 1843 %f (M+H) 330. 42,

[0857]  HEXfmk FA44A181a: ™H NMR(400MHz ,CDC13)87.79(d, J=2.7Hz,1H),5.30(d,J=
11.6Hz,1H),4.22-4.07(m,2H),2.19(ddd, ]=28.7,15.3,13.4Hz,1H),1.74-1.59(m, LH),
1.04(s,9H) . LCMSERJE10-90% ,0.1% {8,558 , C18/ACN, R EE I 8] = 3. 264 B (M+H)
330.42,

[0858]  (4R)-1,1,1-=#R—-4-((5-F—2—- (59 —1 - AmAME - 1H-mEg I [ 2, 3-b InL g -3
Fymgig -4 ) Z L) -5, 5- - FE L -2-8% (182a) U T ER

[0859]  fdi5—4R.—1—(hf—FP ZRAIE L) -3-(4,4,5,5-PY A JE-1,3, 2- A PR IR be—2— 45 )
g I[2, 3-bJAkRE (0.091g,0.218mmol ) \7a(4R)-4-[ (2-&-H—F—MEnE-4-) &L ]-1,1,
1-=%-5,5- - -2-F%180a(0.060g,0.182mmo1 ) FKsP04(0.116g,0.546mmo1 ) £F 2—FF
HFETHF (5mL ) FH20( 1. 5mL ) H RV VR AR 20U T I 45 738 o 11 % BLTR A 40 I X -phos
(0.010g,0.022mmo1) A1Pd2(dba)3(0.004g,0.005mmol) . 7EJ& 77, T 120°C F ik e MR
W2/ o R 2 KA o I Tk e BB YA WA IF AR IR G o 2 H IR (1 (40 %
BtOAc/ T ) iSRRI SR AW, 15 B60mg HA SR (K 74 : 'H NMR(400MHz ,CDC13)88.41 (s,
11),8.37(dd,J=8.9,2.8Hz,1H),8.24(t,J=8.7Hz,1H),8.16(d,J=2.9Hz, 11),8.00(d, ]
=8.4Hz,2H),7.24(d,J=8.1Hz,2H) ,4.92(t,J=7.8Hz,2H) ,4.44(t,J=10.3Hz,1H) ,4.06
(s,1H),2.34(s,3H),2.13(dt,J=13.6,4.9Hz,1H),1.66(dd,]=23.0,9.3Hz, 1H),1.07(d,
J=8.4Hz,9H) . LCMSEE £ 10-90% ,0.1% F L, 578 , C18/ACN, LR EE I [A] = 4. 02min (M+H)
584.41,

(08601 -t AAHIF] 4 75 A3 &% — P Eoxef il e A A B 18 1a S B , 15 21| A A ik S A A4 1) Suzuk @
¥, 184a:'H NMR(400MHz ,CDC13)88.53(s, 1H) ,8.47(dt,J=11.5,5.7Hz,1H),8.30(d,J=
1.9Hz,1H),8.11-8.06(m,1H),7.29-7.24(m,1H),5.30-5.21(m, 1H),4.61(d,J=4.1Hz,
1H),4.29-4.16(m,2H),2.43-2.33(m,4H),1.75-1.66(m, 1H),1.09(d,J=10.8Hz,9H) . LCMS
BEE10-90% ,0.1% FEZ , 558, C18/ACN, AR B I [7] = 4. 024> % (M+H) 584 . 44,

[0861]  (4R)-1,1,1-=F—-4-((5-F—2- (5~ 1H-MLE I [ 2, 3-b Ik e -3-3& ) mE g -4-3&)
)5 ,5- “H T -2-FF (66 8167) B

[0862]  [a] (4R)-1,1,1- =3R4~ ((5-F—2— (5~ 1 —HF RFed fp B — 1 H-nEb g F [ 2, 3—b L AE -
3-J ) mEnE -4-3E) F L) -5, 5- “H L -2-F%182a(0.053g,0.091mmo 1 ) F VA H I ANaOMe
(0.019g, fEMeOHH 25 % ¥, 0. 091mmo 1) FE I T , T HE 1% R NTR G W05 53 B o B 1% R BEIR
A PR RE BB LOAC AL AT NaHCO3 7K VA VR FF o ZEMg S04 T8 HLAH , i 8 R £ B 25 WP ik 48 . T8
RERE A 3 (BLOAc/ b ) AL LR X0, 13 B 26mg B 2R (1 7= 4066 : 'H NMR (400MHz , CDC13) 6
9.40(s,1H),8.47(dd,J=9.3,2.7Hz,1H),8.15(s,1H),8.10(d,J=2.7Hz,1H),7.99(d,J=
2.8Hz,1H),5.54(s,1H),4.84(d,J=7.5Hz,1H) ,4.23(t,]J=9.9Hz,1H),3.91(s,1H),2.07-
1.97(m,1H),1.62(t,J=13.0Hz,1H),1.01(s,9H) ;s LCMSKEEF10-90% ,0.1% F B2, 544,
C18/ACN, (- B Rl =2. 4253 5h (M+H) 430. 44,

[0863]  fifi F T iR THF2 , Wik g 2= P ()44 184a I 1) FF R TR IE S — (R4 L, i) 48 B8 — R 0 e 57
FaAA =167 -

[0864] FE=E T, Al (4R)-1,1,1-=3/—4-[[5-F—-2-[ 59— 1— O —FF R A e Ak ) nik g 3F
[2,3-b]mtmE-3—3& Mg -4k 180k -5, 65— — 1 - -2-F% 184a(0.060g,0. 103mmo1 ) 7£
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THF (5mL) H (VAR I F ALY T 4% (0. 41 1mL, IMVA W ,0.412mmo 1) o £F 2 IE N, FhE I B
TR A Y3053 50 o B 1% S L TR A 10 % 18 I B tOAC AT AN Y NaHCO3 7K Y20 W HH » eMg SOa T 1245 L
A, L PE AR B A ik s B R A1 (50 % Et0Ac/ Tk ) 4iAb 7R 421 15 31 30mg M 22 1) 7~
¥)."H NMR(400MHz ,CDC13)810.15(s,1H),8.49(dd,J=9.3,2.6Hz,1H),8.16(s,1H),8.10
(d,J=2.6Hz,1H),8.06(d,J=3.0Hz,1H),5.30(d,J=15.0Hz,1H),5.19-5.10(m, 1H),
4.32-4.24(m,1H),4.23-4.17(m,1H),2.37(dt,J=14.9,3.4Hz,1H),1.85-1.71(m,2H),
1.09(s,9H) ; LCMSERE10-90% ,0.1% B2, 558, C18/ACN, {7 B i} [H) = 2. 37434 (M+H)
430.47.,

[0865] W LALAS Fadiadt RSN I 2l 4 7T 3 o Bt i S A 4

—{ HO - HO
N, 7 N{L_;?—— Ny 4 ‘N{L_;7“
[0866] N s E. L
7\ Iy A
N 72 NN 73

[0867]  (4R)-4-((5-9—2—(5—F—1H-MLK FF[2, 3-b ML mE -3—J% ) wE g —4-JE ) & KL ) -5, 5-
TR RT -2-FE (72H173)

[0868]  FExfik 444472 'H NMR(400MHz ,CDC13)89.99(s, 1H),8.60(dd,]=9.4,2.7Hz,
1H),8.26(s,1H),8.20(d,J=2.6Hz,1H),8.10(d,J=3.2Hz,1H),5.06(t,J=12.3Hz, L H),
4.28(dd,J=9.6,7.2Hz,1H),3.96(d,J=5.7Hz,1H),2.71(s,1H),1.97(ddd,J=14.2,5.8,
2.9Hz,1H),1.66-1.58(m, 1H),1.28(dd,J=6.5,5.5Hz,4H),1.04(d,J=10.1Hz,9H) ;LCMS
BEAE10-90% ,0.1% FEZ , 558, C18/ACN, AR B 7] = 1. 934> 4 (M+H) 376. 46,

[0869]  AE XMk S A4A73:'H NMR(400MHz ,CDC13)810.81 (s, 1H),8.47(dd,J=9.3,2.7Hz,
1H),8.14(s,1H),8.05(dd,]=8.4,2.9Hz,2H) ,4.95(s,1H) ,4.81(d,J=8.3Hz,1H) ,4.31-
4.14(m,1H),3.72(dd,J=8.9,6.0Hz,1H),1.83-1.70(m,1H),1.48-1.32(m,1H),1.24-1.11
(m,4H),0.98(s,9H) ; LCMSEREE10-90% ,0.1% HF 12,5481, C18/ACN, AR B I ] = 2. 015 %
(M+H)376.46.

[0870]  {L EHTORNT LI fill 2%

[0871] &R 230

[0872]
E F F F
o - HO  OH HO  OH
= a —NH  — b F:S—NH B
N;}—NH H Ny \_/— . N}}/t\ﬁ( }_)—/ N>\.,,4 NH
¢l o ~ ol 7\" o TN
7\ 188a 182a S 190a
§ At ut Rk F AV B R AA
F
OH ﬁ HO oM
—NH
d F. ™ "1' J_/
A
N7N

H 70, 71
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[0873]  (a)PhsP-Br,LiHMDS, THF; (b)0sO04,4—FF HEMEMk—-4-44k 4, THF ,H20; (¢ )X—phos,
Pds(dba)s,KsPOs, 2—FF FETHF ,Ho05 (d)MeONa , THF ; (e ) 5— 51— (hf—FR ZE At 5L ) -3- (4,4, 5,
5-PUH JE-1,3, 2- A BRI b -2 J ) L g 3 [ 2, 3-b JHEBE , 7a , X—phos ,Pd2(dba)s,
K3PO4, 2—FF FETHF ,H20,120°C 5 (£ )MeONa,, THF

[0874]  (R)—2-8-N-(2,2- —F R -5 Ji—3—4L ) -5 FRME e —4-f& (188a) I T Al :

[0875]  fa) 1 J ( = 2R ) B 84 1R K4 (0.983g, 2. 753mmo 1 ) 78 THF (40mL ) 5 (K 3 1 n N
LiHMDS(2.753mL, IMJAVR ,2.753mmo ) o 7E %R T , S PE1Z I RV A 4 LIS B (3R)-3-[ (2~
S5 R-mE e -4 ) AL 14, 4- T H R (0.550g,2. 118mmo 1) 7ETHF (20mL ) H (VA
TR SR AP, 7= B B VT ML B AR IR T, S FEZ I SR A 045 9351 4 I
LV A VAR BE BIE tOAC FIHE AT INHAC LK IR 1 o 43 B A HUAH » ZeMg SO -1, 1 B I AE L 23 v
AR o 0k R A (ELOAC/ OB ) 2EAR 13 B 4 , 13 21 180mg A MK 7= 4 - 'H NMR
(400MHz ,CDC13)87.80(d,J=2.8Hz,1H),5.76-5.60(m, 1H),5.05-4.91(m,2H) ,4.82(t,J=
22.1Hz,1H),4.26-4.11(m,1H),2.58-2.48(m, 1H),2.07-1.92(m, 1H),0.94(s,9H) ; LCMSHE
FE10-90% ,0.1% FE&, 5% 8h , C18/ACN, {# B4} Al = 3. 604 (M+H) 258.. 38,

[0876]  (4R)-4-((2-&-5-FMENE—4-JL ) Z ) -5,5- A f-1,2- —FF (189a) Al
(190a) TR -

[0877] |A](R)-2-E-N-(2,2- —H R -5-4F-3-3&)-5-F I nE-4-4188a(0.140g,
0.543mmo 1) 7ETHF (10mL) FAH20 (10mL ) H F ¥ H N A PY 2540 # (0. 138g,0.014mmo 1) F14-
L ik —4 44647 (0. 085mL, 0. 815mmo ) o fEZ I T, PiHE [ BV A2 . 57N o P AN
Na2S203 7K AR BEIZIR A - BiFEAF BIRTIR A 4204 B, 3 FHE tOACHE B . Mg SO+ T A AL
A, I I AE B Rk 4 o G T R R (1 (MeOH/CHC L 2) Al Ak A5 BRI AR 4340 , 13- 31 90me i) 55—
PR X S Aa 4 189a M6 5mg ) 55 — Rl ik R ih) 4 190a

[0878] A xfmk 444K 189a:"H NMR(400MHz ,CDC13)87.86(d, J=2.6Hz,1H),5.00(d,]=
9.2Hz,1H),4.17(s,1H),4.08-3.96(m,1H),3.49(dd,J=19.2,8.4Hz,3H),2.15(s, 1H),
1.74(ddd,J=13.2,10.8,2.2Hz,1H),1.27(dd,J=19.3,7.0Hz,1H),0.92(d, J=10.5Hz,
9H) ; LCMSHEEE10-90% ,0.1% F R, 548, C18/ACN, {5 BN /7] = 2. 2443 5h (M+H) 292. 36.
[0879]  FEXfik FA44A190a: 'H NMR(400MHz ,CDC13)867.88(d,J=2.7Hz,1H),5.29(d,]J=
8.9Hz,1H),4.12-4.02(m,1H),3.74(d,J=9.0Hz,2H),3.50(s,1H),3.22(s,1H),2.12(s,
1H),1.95(dt,J=14.7,4.2Hz,1H),1.56(ddd,J=14.8,9.2,7.4Hz,1H) ,0.99(s,9H) ; LCMS
BEE10-90% ,0. 1% F R, 558, C18/ACN, AR B I ] = 2. 244 % (M+H) 292. 39

[0880]  (4R)-4-((5-%R—2-(5—F—1—FF R MESE - 1 H-1Em% H[ 2, 3-b Jib e —3 -4 ) g —4 -
B e K -5, AT i1, 2- ZEE(191a) KT

[0881]  fifi (4R)-4-[(2-F-5-F Mg -4 ) &L ]-5,5- —F - hi-1,2- £ 189a
(0.090g,0.309mmo1 ) \5—3R—1— - KM 5L ) -3-(4,4,5,5- VU 31,3, 2- S 2 R IK,
BlikE—2-3L ) k& 32, 3-b JntkmE (0. 167g,0 .40 1mmo1 ) AKsP04(0.196g,0.926mmo1 ) 7F 2—FH &
THF (15mL ) F1H20 (2mL ) H (VA VR AE 2800 T B 4593 B o 181 1% S BLVR & 4 H A X-phos
(0.018g,0.037mmo1 ) F1Pd2(dba)3(0.007g,0.008mmol ) o £F & /7% K , T-120°C F el I BiTR
G2/ o B 2 KA S T8I ek e = FOd pE A VA I AR B S ik G I R A (60 %6
EtOAc/Che) ifb 43 B FLY 5, 15 B 140mg AR (U 7= 191a: 'H NMR(400MHz ,CDC13)68.51
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(dt,J=7.6,3.8Hz,1H),8.48(s,1H),8.32(d,J=1.7Hz,1H),8.12(dd,J=7.2,5.7Hz ,3H),
7.30(d,J=8.1Hz,2H),4.99(d,J=10.1Hz,1H),4.42-4.28(m,2H),3.72-3.47(m, 3H) ,2.40
(s,3H),2.19-2.09(m,1H),1.97-1.83(m,1H),1.49-1.34(m, 1H),1.06(s,9H) ; LCMSEE 10—
90% ,0.1% R ,55%f, C18/ACN, LRI 8] = 3. 534 8 (M+H) 546 . 49,

[0882] s AAH A 77 =M 55 - BhAE XS BR S A4 1, 2 i 190a B, 453 21 HEXf B S A 44 1)
Suzukif=4193a: 'H NMR(400MHz ,CDC13)68.56-8.49(m,2H),8.32(dd,J=2.8,1.1Hz, 1H),
8.15-8.02(m,3H),7.30(d,J=9.2Hz,2H),5.21-5.12(m, 1H) ,4.27(td,J=9.7,3.0Hz, 1H),
3.93-3.74(m,2H),3.55(d,J=7.7Hz,1H),3.11(s,1H),2.39(s,3H),2.01(m, 1H),1.65-
1.50(m, 1H),1.05(s,9H) .LCMSFEEE10-90% ,0.1% F##g, 5% % ,C18/ACN, {# B4R} [B] =3 .54
A3%h (M+H)546. 49,

[0883]  (4R)-4-((5-F—2—(5—F—1H-MLK FF[2, 3-b Ik mE -3 4% ) wE g —4-JE ) & KL ) -5, 5-
TR -1, 2- (70,71 BT RR

[0884]  [a] (4R)—4-[[5-F—2—[5—F—1— (b —F T {2 ) ML i - [ 2, 3—b IRtk g —3—J T g —
4-F 18I ]-5,5- - k-1, 2- —1¥191a(0.140g,0.257mmo 1 ) ZETHF (10mL ) H ¥ ¥
A EE89 (0. 0558, 25 % w/ Wik ,0.257Tmmo 1 ) « FEZIR T , i HE S SR A V05 70 B o 4 1%
R SR A W0 B EIE tOAC R A I NaHCOs 7KV VR H  ZeMg S04 1A ALAH , i P8 FRAE S Rk
4 o 22 H TR 13 (MeOH/ CHoCl) , $255 HEAT il & ZMHPLCAR AL KA R AR , 13- 21 1 Omg AL 1) HHEE 1)
P4 "H NMR(400MHz ,d6-DMS0)88.61(dd, J=9.9,2.6Hz,1H),8.26(s,1H),8.18(s, 1H),
8.11(d,J=4.1Hz,1H),4.66(d,]=10.4Hz,1H) ,4.43(s,1H),4.29(d,J=4.1Hz,1H),4.04
(s,1H),3.35(s,1H),3.26(d,J=6.1Hz,2H),1.69(t,J=12.3Hz,1H),1.59-1.45(m, 1H),
0.96(s,9H) . LCMSEEJE10-90% ,0.1% R , 543 % ,C18/ACN, fREE I [f] = 1. 76 5 % (M+H)
392.46,

[0885] R LAAH A 77 AT 55— Fh R i S 1, 2 B 193a S B, 45 1 4 XT i S A4 44 1)
B2 "H NMR (400MHz ,CDC13)88.61(dd, J=9.6,2.7Hz ,1H),8.17(s,2H),8.01(d,J=
4.1Hz,1H),4.53(d,J=10.0Hz,1H),3.75-3.56(m,2H),3.48(dd,J=11.0,6.3Hz, 1H),
2.08-1.97(m,1H),1.75(dt,J=28.7,9.4Hz,1H),1.04(s,9H) . LCMSEE £ 10-90% ,0.1% H
1%, 5438 , C18/ACN, {R B I 7] =1. 7958 (M+H) 392. 46

[0886] L &H75.76.79.85.93F195[1) | 4%

[0887] &SR ZE31

[0888]
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[0889]  (a)i.fpdd —WKME,CHoClo;ii. Z 5 PA —ER4H ,MgCl2,DMAP ,EtsN, THF , CH3CN; (b)i .
2T, ELOH, B s i1 . BUEANA AL SN, AcOH, EtOAc;111.2,4- 5 -5-F B nE , 'PraNEt,
EtOH; (¢)5-F—1—Chf—H 2R hik kAL ) —3—(4,4,5,5-PU B J&—1, 3, 2- SR R R e —2— 3 ) i
%3 [2,3-bIMLIE , 7a,X—phos,Pd2(dba)s, KsPO4, 2-F FTHF , H20,135°C , f#i : (d)LiOH,
MeOH, 65°C .

[0890] 3% AX-3-(1-( =5 25) B0 ) IR £ 1 (195a) T 1%

[0891]  [a]1-( =B E) IR 21 (1.30g,7. 14mmol ) 7E — &0 %% (14mL) v (9 ¥ v
N FRHE K (5. 46g,33.68mmo ) o 7E 2 i T i HES /NS 2 i, 78 .25 HR R 4 I N 159 31 5%
R AL T — DR, 43— A -3 AT R B (& ) (2.03g,11.90mmo 1 ) 55 7E THF
(23.13mL) A ZBE (11.57mL) i &8 (1. 13g,11.90mmo1 ) FIDMAP(72.65mg,0.59mmo1 )
RA AES/NN Z 5, N FIRAETHE (1omL) o (LIS, B IMA =2 f% (1. 66mL,
11.90mmol ) . E25°C T it I S8 /NI o 38 1t A5 HU 2| £, 12 2, 185 (2 X 100mL ) (A X T IN HC1
(100mL) ) 73 BSHL 4, 2 BRER AN TR AN AE B0 25 Hh ik 4, 1531 1. 0g 2 38 (A IR S EE 1 7
) :'"H NMR(300MHz ,CDC13)812.58(s,H),5.32(s,H),4.27-4.18(m,2H),2.33-2.14(m, 2H),
2.05-1.85(m,4H),1.77-1.69(m,2H) F11.30(td,J=7.1,3.2Hz, 3H) ppm.

[0892]  (+/-)-Z. 33~ (2-&-5-FMENE-4-FLZ I - ) -3-(1-( = H|F 3) -3 L) IR R
(196a) KT HK

[0893] 43— 4AAR-3-(1-( =4 2£) B 03 ) IR 195a.(0.500g,1.982mmo | ) 17, M 4
(0.458g,5.946mmo1 ) 7EE tOH(20mL ) H (VAN FA R A3 /NI o £F B 25 o i 4kl e B2 , 13 2]
WARY), RV TECOAC(20mL) H B i F FITR A W% H1 2 0°C, 1% 2. 182 (0. 338mL,
5.946mmo 1) MF LA L4 (0.498g,7.928mmo ] , dequiv) IIABNR AW 112 % S fin#
2 FR IR I A F AR AT B R N KA R (10mL ) ¥ KRN, FF G BR LB (2 X
20mL) ZEHL AE B A IR AEA AL, - BAE TELOH(20mL) H o [ANZIE W H NN 2, 4- & -5~
FMENE (0.496g,2.973mmo 1 ) FAN ,N- 55 AL 2 FGld (2. OmL ) o 4 S B2 [ 2 1 2/, SR 5 A
B TR AR o 3l I i R LT (EtO0AC) 2EA 5 R M , 13 31 84mg 2 2 Lyl R I SHER (1) 7 )
LCMSHEE10-90% ,0.1% FR S, 550 8, CL8/ACN, {5 B4 I 6] = 3. 5443 (M+H) 384.. 40,

[0894]  (+/-)-Z F:3-(5-9R—2— (53— 1 - ATt i S — L H-WL 0 [ 2, 3—b Itk mg -3 -0 ) 1&g
WE —4-J 2 e —) —3-(1-( =9 28 B RS ) IR R BiR (197a) T 1%

[0895] Ay M4 e Y 3~ (2~ -5 FRUMEIE ~4—FE U —) —3- (1~ (=50 26) 0 R ) R R 2 i
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196a(0.084g,0.219mmo1 ) £E THF (10mL) FH7K ( 1mL ) H (VAW 0 N 5—98— 1 — Chf— R 2R T
#)-3-(4,4,5,5-PU -1, 3, 2- AU R I A e —2- ) b g 37 [ 2, 3-b ik IE 7a (0. 137g,
0.328mmol ) FHAAEREH (0. 140g,0.657mmol ) o 1143 B IR &M R T 1038 )5,
[5]1% 5N H I X-Phos (0.010g,0.021mmo1 ) A1Pd2(dba)s(0.010g,0.011mmol ) . ZEfL
T135°CF MG R R 1653 8 o 7E 25 PR 4 15 B IR G 4) AR iR YD g s kA a1
(EtOAc/CHaCl2) Afifk. , 15 21| 80mg 2 ¥ 2 o0 [l A4 1y HHEE 1) 74 : LOMS R £10-90% ,0. 1% iR,
5404k, C18/ACN, {7 B4 I 6] = 4. 224> %f (M+H) 638. 42,

[0896]  (+/-)-3-(5-%—2- (5%~ 1H-MEME FJF[ 2, 3-b I e~ 32 ) g —4 - JL 2 S - ) -3- (1 -
(=P ) B3 AR (75) T J

[0897] [ /MHHERY3— (52— (59 —1—F JRTE L 2 - 1 H-MEn& FE [ 2, 3-b Jub g -3 -2 )
WE —4-FE ) -3-(1-(=H F ) I L) NIR 4. 15197a(0.080g,0. 120mmo 1 ) 7E THF (10mL )
H A P I N AL B (2mL, 2NVE D) o K S RE RT3 /N, FE4 2128 23 o 7R DR T B 25
AR IEF, K 2V EpH 4. 1 Z BB R (2 X 20mL) ZEEUK 2 A8 B 45 Ik 46 4 I A AL
FH, 1533 1 6me 5 vk 5 0 AR B9 B EE RS 724« 'H NMR(300MHz , d6-DMS0)68.51 (s, H) ,8. 25—
7.97(m,2H),7.58-7.42(m,2H),7.12(d,J=7.5Hz ,H) ,4.35(m,H),2.85(m,2H)and 1.27-
0.70(m, 8H)ppm; LCMSHRESE10-90% ,0.1% IR, 5538, C18/ACN, R EF ) [A] =2. 5543 B (M+H)
456.45,

[0898] W[ LALAS LRk &H750 1L BRI 77 =0 & Tl A -

[0899] g,
=
[
S
N M 79

[0900]  (+/-)-5,5,5~ =3~ (5-F 2~ (5~ 1H-MELI& I [ 2, 3-b Nk mg —3—J& ) W g —4 - Kk
BH-)-4,4- —FIELE(79)

[0901] 'H NMR(300MHz,MeOD)68.66(d, J=8.9Hz,H),8.29(s,H),8.22-8.18(m, 2H),
4.16-4.06(m,H),2.97(s,H),2.92(s,H),and 1.27-1.21(m,6H)ppm;LCMSHEEE10-90% ,

0.1% B ,5% 8 ,C18/ACN, fR I [a] =2. 2248 (M+H) 430. 41,
F

76

[0903]  (+/-)-5-—3—-((5—F—2—(5—F—1H-MLM& I [ 2, 3—b IM g —3— 35 ) mE g —4-JE ) &
H)—-4,4- " FEILIR (76)

[0904] 'H NMR(300MHz,Me0OD)88.70(dd,J=9.7,2.8Hz,1H),8.15(dd,J=6.1,4.0Hz,
2H),8.02(d,J=4.1Hz,1H),5.23(dd,J=10.7,3.1Hz,1H),4.30(d,J=47.9Hz,2H) ,3.63
(d,J=18.2Hz,1H),3.31(dt,]J=3.3,1.6Hz,3H),2.83(dd,J=15.3,3.3Hz,1H),2.63(dd, ]
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=15.3,10.8Hz,1H),1.07(s,6H) ; LCMSEEE10-90% ,0.1% H L , 5% ,C18/ACN, (M+H)
394,

F
{ 0
ra 'N{i—;V-OH

[0905]
fﬁ v
N™ N 91

[0906]  (R)-3-( (5 —2- (5~ 1H-MLI& I [ 2, 3-b AL IE -3—FL ) ws g -4-FL ) & 3 ) -3-(1-
B ELIRTA L) AR (91)
[0907]  LOMSHE)E10-90% ,0.1% H g, 5544 ,C18/ACN, (M+H) 374,

1N -_H o
[0909]  (+/-)-3-((5-F—2- (5~ 1H-MLPE IF[2, 3-b Jukng -3 ) mwEng —4-JL ) Z 5 ) -3~
(1I-(=F P2 AR NIZ (93)

[0910] LCMSHEESE10-90% ,0.1% FF g, 54 %F,C18/ACN, {F B4/} [ = 2. 3743 &h (M+H)
428.49,

H ;
[0912]  (+/-)-3-(RFR[2.2. 1] FEfw—1-2)-3-(5-9—2—- (5~ L H-ML Mg [ 2, 3-b b e -
3-3L ) BEIE —4-JR F ) AR (95)

[0913] 'H NMR(400MHz,CDs0D)88.62(dd,J=9.3,2.6Hz,1H),8.48(t,J=5.4Hz,1H),8.32
(s,1H),8.29(d,J=5.5Hz,1H),5.42(dd,J=10.0,3.4Hz,1H),2.84(m, 2H),2.18(s, 1H),
1.65(m,4H),1.39(m,6H) ; LCMSEEE10-90% ,0.1% FF S, 598 ,C18/ACN , {F B [H] =2.12
A3 (M+H) 414 28,

[0915]  (+/-)-5-9-3-((5-—2—(5—F— 1 H-MEL P& I [ 2, 3-b ML mE -3 Y ms g —4-JL ) 4
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3 ) —A-(FUF ) —4-FF 2L R (84)

[0916] 'H NMR(300MHz,MeOD)88.67(dd,J=9.6,2.8Hz,1H),8.16(m,2H),8.04(d,]J=
4.0Hz,1H),5.38(dd,J=10.8,3.2Hz,1H),4.72-4.23(m,4H),2.86(dd,J=15.5,3.3Hz,
1H),2.70(dd,J=15.5,10.9Hz,1H),1.15(s,3H) ; LCMSEREZ10-90% ,0.1 % F 1, 555,
C18/ACN, (M+H)412,

N7 N
H 85

[0918]  (+/-)-3-((5-F-2-(5-F~1H-MEAEIF[2, 3-b M me -3-3 ) wrng —4-J ) & L) -4 ,4-
TR R (85)

[0919] DA ERRIR4A (S WA AT 5 1) ALK T 20, Af 5 -(-3- (55 —4— (F B WP o 9k 2 )
W I 23 ) — 1 - FF ORI I - LT 3R (2, 3-b Mk e AR AR 1, i % R #2203 : 'H NMR
(400MHz ,MeOD) 68.68(dd,J=9.3,2.7Hz,1H) ,8.47(s, 1H),8.38(s,1H),8.32(s, 1H) ,5.17
(dd,J=9.8,3.5Hz,1H),2.87(m,2H),1.06(s,9H) ; LCOMSEEE10-90% ,0.1% &, 5541,
C18/ACN, {7 B8t [a] = 2. 1 43 #h (M+H) 383. 38,

[0920]  fK&4)77.78.83.86 F194 [ il %

[0921] &SR Z32

[0922]

e N
F e { 7 F . :
« M3 s
NT N N \
Ts: 2073

[0923]  (a)NH4OAc, TN % ,EtOH, 3 ; (b)2,4- — & -5—FME0E , 'ProNEt , THF ,MeOH, 95°C ;
(c)b——1- (W -F KR 3L ) -3-(4,4,5,5- VY FF 3£-1, 3, 2- S A3 TR Al fe 238 ) WL ng JF
[2,3-b]MEEE ,KsPO4X-Phos,Pd2(dba)s, 2-Me THF, 7K , 120°C s (d)4N HC1,CH3;CN,65°C; (e)
LiOH, 7K , THF

[0924]  (+/-)-¢ FE-3-2HE-3-(1-H B AL WL EE (205a) (I TE ik

[0925] 4 1-FFEHC RS (2.75¢,21.79mmol) JJA 1R (2.27g,21.79mmo 1) F1 7, FR %%
(3.36g,43.58mmo 1) 7£ o 7K £ T (5mL ) H R B Il 4 /Ny o ik e 4 , I F 0B (10mL)
VeV o AE B2 IR 4 D8V, 19 B IR YD » FHCHaCL 2 (50mL ) 8 o it B VTV (1) [ 44 , 3778 B2
HR G D8R, 13 204 . 35 1 B EHUIR A o R AR ER (1. 16mL, 21 . 79mmo 1) I B 5T £E To 7K
LT (25mL) W VAV, TR Z IR A IR 2/ G Z RS A B =, R E 2 PRk YE,
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BN FEHCRYD I (10mL) 5 3 FH2N NaOHH FIHZ VA7 » FIETOAC(3 X 25mL) 2 UK 2 , 15
(MgSO04) , Rk PEFFAE B AP ik 4 , 13 312 Ag HHER I 74 : LOMSERE £10-90% ,0.1% F IR, 559
fh,C18/ACN, {7 B4 I 6] = 1. 544 %f (M+H) 214 14,

[0926]  (+/-)-2. 33— (2- G —5- M e -4 L Z L) -3 (1 - LI O L) TN ER fiE (206a) [
ADY

[0927]  7E95°CTF, N2, 4- -5 NE (1.83g,85.33mmol) AN HEN £, FE-3- 2 k-
3-(1-F RO ) N R EE205a(2. 34g, 11. 0mmo1 ) FIIN, N- — SR 2, % (4. 79g, 27 . 50mmo 1 )
FETHF (40mL ) AT i (10mL) HHVR S W 37N Rz i i v4 0 22 = 30, FFRAE DR R 28 R A7 - 18
T RER i (0-60 % EtOAc/ T bE iR ) SEA KL R AR 1, 15 2116 20mg [ F Y0 AR 1 446 1 3 22 1)
P4 ' H NMR(400MHz ,CDC13)67.80(d, J=2.6Hz,1H),5.37(m,1H),4.59(m,1H),4.00(q,
7.2Hz,2H),2.62(dd,J=14.7,3.8Hz,1H),1.67(m,1H),1.17(m,10H),1.10(t,J=7.1Hz,
3H),0.85(s,3H) s LCMSES E10-90% ,0. 1% FER ,543 %%, C18/ACN, LR B It [7] = 3. 6943 (M+
H)344.39,

[0028]  (+/-)~Z. 33~ (5% —2— (5% —1—FF ZRMABE - 1 H-IE Mg JE [ 2, 3-b ke —3-3L ) s
WE -4FE ) -3-(1-F LA 38 ) TR ERER (207a) TR A

[0920]  ffi5—aF—1-Chf—H R I ) —3-(4,4,5 , 5-PY I JE-1, 3, 2- S R IR el e —2— )
ML (2, 3-b Ik RE7a(0.51g, 1. 22mmo1 ) AR 7H HE M) 3 (2-5 -5 M g —4 - g Jk-) -3 (1-
B LR O3 TR B 2. B5206a(0. 35g, 1. 02mmo 1) F1KsP04(0.52g, 2. 44mmo1 ) 75 2—F1 J THF (SmL)
FI7K (2mL) T VA VRAE B0 N A 308 « I X-Phos(0.03g,0.07mmo1) f1Pd2(dba)s
(0.02g,0.02mmo1) , JH-AEJE 3, T 115°C N #5321 A P04/ F S BLTR A 4074 H)
=, I B PR R R AR VA TELOAC(50mL) W, FF /K ek G A HLE T4
(MgS0a) , 1L P& F- 76 FL 25 FP IR 48 o 28 FH ik R B3 (0-35 % EtOAc/ Bk 15 4ifb L 2, 15
PF)486mg & 3 10 AR R BB 724 : 'H NMR(400MHz ,CDC13)68.50(m, 1H),8.48(s,1H),8.24
(d,J=1.7Hz,11),8.01(m,3H),7.20(m,2H),5.12(m, 1H),4.88(m,1H),3.89(q,]="7.4Hz,
2H),2.71(dd,J=14.5,3.8Hz,1H),2.39?2.32(m, 1H),2.31(s,3H),1.60-1.32(m10H) ,0.95
(t,J=7.43H).0.87(s,3H) ; LCMSHEE60-98% ,0.1% F 5, 7404, C18/ACN , {5 B I} [d) =
2.8140%F (M+H)599.19,

[0930]  (+/-)-Z. 33— (5-F—2-(5—F—1H-MLM& 3 [ 2, 3-b IMt g -3 -3 Y Mg —4—FL 5 - ) -
3-(1-FF AT AL MR ER (77) BT i

[0931]  [&3—(5-F—2—(5-F—1-F ZE ML L — L H-MEng 3 [ 2, 3—b TH g -3 -3 ) ms g -4 3L 41
F)-3-(1-FEFCE) N 4 EE207a(0.49mg , 0. 81mmo1 ) 7ECHsCN(3mL ) H FJVE VR HH A
HC1(2.0mL , /£ B LT HAMIER, 8. Immo 1) o FETOCR , INHGZIE W 3/INN , SR G A H R %l
FEJRE T BR 877, 35 FH A NaHCOs 7K I ¥ H ™40 o FHETOAC(3 X 10mL ) 25 ERUTIE M) o
TR T 45 (Mg S04) , 1L Y8 R AE B 25 Hh R 4 o T b e s €233 (0-70 %6 Et0Ac/ 2 458 ) A AL R 7k 4%
Y, 45 3230mg 5 85 (3 (A B A R H9 774 : 'H NMR(400MHz ,CDC13)89.55(s, 1H),8.58(dd, J
=9.3,2.5Hz,1H),8.18(s,2H),8.00(d,J=2.7Hz,1H) ,5.13(brs, 1H) ,4.95(t,J=8.2Hz,
1H),3.84(m,2H),2.72(m, 1H),2.38(m, 1H),1.67-1.15(m,10H),0.94(m, 3H) ; LCMSHE EF 10—
90% ,0.1% R ,54%f , C18/ACN, LR EEI 8] = 2. 7748 (M+H) 444.. 36,

[0932]  3-(5——2- (5~ 1H-MEME H[ 2, 3-b It uE -3 2k ) Mg -4 - 2 k- ) -3- (1 -FF JL R
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CLAE) AR (78)

[0933] KLiOH(0.118mg,4.927mmol ) A B 3-(5-F—2-(5-F—1H-MLI& I [ 2, 3-b Ttk ig -
3-Jk )W nE -4 s ) -3-(I-F I O ) -TA IR G BE77(0.23g,0.49mmo 1 ) ££ 7K (5mL ) Al
THE (5mL) H VAW  AE95°C R 1t HE1Z AR L 8/NI] , SR JG A H B =5 AERE TR LA
FH7K (LOmL) FBe A% 430, 31 F 2N HC1ep I, FHELOAC(3 X 10mL ) Z B4 2 (KU TIE W) « 5 HLAH
T8 (MgS04) , 1k 8 FF 78 B2 h ke 457, 13 B2 1 0mg 2 88 (1 E [E AR (K B/ 7= 4 : 'H NMR
(400MHz ,CD30D)88.78(dd, J=9.7,2.7Hz,1H),8.16(s,2H),7.99(d,J=4.1Hz, 1H),5.20
(d,]=9.9Hz,1H),2.86-2.69(m, 1H),2.53(dd,J=14.7,11.0Hz,1H),1.76-1.56(m,2H),
1.53(m,4H),1.29(m,4H),1.02(s,3H) s LOMSEEEF10-90% ,0.1% H &, 54> %, C18/ACN, {7 B8
i 7] =2. 2048 (M+H) 416. 27,

[0935]  (+/-)-3-(2- (55~ IH-MLMEH:[2, 3-b Ik e -3 ) -5 FMs e —4—JE Z HE-) -3-(1-
FRLPR L) TR R (83)

[0936]  DL53-(5-F—2- (5T~ LH-MLME H [ 2, 3—b Jntk e -3 28 ) m g —4-FL A ) -3-(1-F
BRI O L) AR 78I 77 2, A8 A5 -5 -1— (X —FR ORIl B ) —3-(4,4,5, 5-PY A k-1, 3, 2-
TR IRIR -2 Mg IR (2, 3-b Ik e A MR B Ta , A AL A 983 : 'H NMR (400MHz,
Me0D)89.05(d, J=2.1Hz,1H),8.39-8.24(m,2H),8.16(d,J=4.9Hz,1H),5.23(d,J=
10.4Hz ,1H),2.86(d,J=15.6Hz,1H),2.65(m,1H),1.58(m,7H),1.37(m,3H),1.05(s,3H)
LCMSEREEE10-90% ,0.1% FF 8, 5581 , C18/ACN, R B I} 8] = 2. 3743 (M+H) 442. 36,

H )
[0938]  (+/-)-3-(1-&NIktit)-3-[[5-FM—2—-(5—F—-1H-MLMEH [ 2, 3-b b g -3—J& ) B g -
A 1 Z ] AR (86)

[0939]  DL53-(5-%—2-(5— 3~ 1H-MLAE FF[ 2, 3-b Ik e -3 ) W g —4-JR At - ) -3—-(1-H
FEIC ) AR T8 7 2, 8 & M ke —1-F B A A R, & itk 54086 : 'H NMR
(400MHz ,CD30D)88.75(dd, J=9.7,2.7Hz,1H) ,8.18(s,2H),8.00(d,J=4.2Hz, 1H),2.81
(dd,J=15.2,3.1Hz,1H),2.55(dd,J=15.2,10.8Hz, 1H),2.00(m,3H),1.82-1.49(m, 12H) ;
LCMSHREE10-90% ,0.1% FR S, 550 8, CL8/ACN, {5 B4 I 6] = 2. 4043 (M+H) 454 . 34,

112



CN 105481853 A W OB B 104/127 T

[0940] ¢,

[0941]  (+/-)-3-(1-&NIHedk)-3-[[2-(5-F -~ TH-MLI% I [ 2, 3-b ik g -3 ) -5 F 1%
WE —4-2 T2 A AR (94)

[0942] DL 53-(1-&Wlkelk)-3-[[56-M—2-(5- - 1H-MLm& FF[ 2, 3—b Ik mE -3 -2 ) Mg —4 -
B 1 TN R 86 AU U7 2, i oS- 1-Oh R 2R T e 5 ) -3- (4,4, 5, 5-PY I -1, 3, 2-
TR 22 Mg R (2, 3-b Ik e A B IR B e A AL A 094 - 'H NMR (400MHz,
CD30D)89.02(d,J=2.3Hz,1H),8.40-8.24(m,2H),8.18(d,J=5.0Hz,1H),4.91(d,J=
11.6Hz,1H),2.88(dd,J=16.0,2.8Hz,1H),2.65(dd,J=15.9,11.0Hz,1H),2.01(s,3H),
1.77(dd,J=27.9,11.9Hz,12H) ; LOMSEE £ 10-90% ,0. 1% FF 8, 55+ %, C18/ACN, {5 B4 N ]
=2.60% 8 (M+H)470.27,

[0943] {54681 il %

[0944] & RLTZ33

[0945]

F
N/\_§—NH OMs

>N

F

F N
/i B /:S, N‘GJ/\.DH
N NH N N, NH N
b D A
\ ct N

cr 7\ ol
754 216a 217a
N~ F "
H NN } OH /=37 N ] OH
¢ d N NH N-—
. P — e N s
y =
5 Cé>§< N LY
TN N
=l 3 2183 H 68
.
T 7R

[0946]  (a)NaNs,DMF,70°C; (b) BRPAEE, THE, 2K, 120°C s (¢ ) 59— 1~ Chf—F R I L ) —
3-(4,4,5,5-VYH 31,3, 2- S ZH AN e —2— 8 ) L& [ 2, 3-b LB , KsPO4, X—Phos , Pda
(dba)s,2-MeTHF, 7K, 120°C ; (d)4N HCI,CHsCN,65°C .

[0947]  (S)-N-(1-B &3, 3- “H T fi-2-5) -2-F-5-FMENE -4- L (216a) K TE L
[0948]  FETOCT, IN#A(S)—2-((2--5-FMENE —4—JE ) 2 JE ) -3, 3— 1 & T JE i P
75a(2.37g,7.26mmo 1) F1& A4 (1.89g,29.07mmo 1 ) 7EDMF (50mL ) HH (¥ V8 & #06 /N o 1 S
NEYRA IV H R =, FHBURIA K H . FIEtOAC(2 X 25mL) UK A , T-J8 (MgS04) , 1 8 FH-7E
ARG 2 R ERR T (0-20 26 ELOAC/ S bk BE) ZE A1, 13 11 . 2¢ 2 1 (4.4 ]
A BREE R 724« 'H NMR (400MHz ,CDC13)87.86(dd,J=2.6,1.1Hz,1H),5.07(m,1H) ,4.32-
4.09(m,1H),3.60(dd,J=12.8,3.9Hz,1H),3.34(dd,J=12.8,7.6Hz,1H),0.96 (m,9H) ;
LCMSHREE10-90% ,0.1% FR S, 550 B , C18/ACN, {5 B I [H] = 3. 28434 (M+H) 273 . 14,
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[0049]  (S)-(1-(2-((2-5-5— M —4—KE) &) -3, 3- FF AL T H)-1H-1,2, 3- =Mt—4-
FO) R EE(217a) T R

[0950] 7€ & A rh, T 120°C N n#iA -2—kk—1-8% (0. 22g,3.85mmo 1 ) 1 (S)-N-(1-3F %
H-3,3- T BE-2-5E ) 2-F S5-I e -4-%216a(0. 21g,0.77mmo 1 ) 7E THF (4mL ) FiT
25 (4mL) B VR A8/ K S REIR AV HV B IR, IEAE IR R 4 o i iR i (0-
5% MeOH/ CH2C 1245 52 ) 240 A4 AT, 75 9 P X 3 e ) 45 10 KEL 7™ 4, 43 31 10 Omg 34 B8 1) X 3 e A 4
217af70mg iR EE (1) [X I8 A A (-2 e B =)

[0951]  4—¥3 R B =R X 4 Fe k421 7a - "H NMR(400MHz ,CDC13)87.71(d, J=2.6Hz,1H),
7.19(s,1H),5.31-5.16(m,1H),4.86(m, 1H),4.79-4.60(m, 2H) ,4.44(m,1H),1.07(s,9H) ;
LCMSEEEE10-90% ,0.1% FF 3, 540, CL8/ACN, {5 B4 I 6] = 2. 2643 (M+H) 329. 31,

[0952]  (S)-(1-(2-((5—9R—2-(5—F—1—F KT Mt B — 1 H-ME g [ 2, 3-b Tk g 32 ) M g —
4-F) ) -3, 3- TR AT ) -1H-1,2, 3- = M4 55 ) A E (218a) [ TE L,

[0953]  ffi5—p—1-Chf—H OB 2 ) —3-(4,4,5 , 5-PY I JE-1, 3, 2- S R IR el e —2— 2
Mg FEL2,3-bInkBE7a(0.158g,0.380mmol )\ (S)—(1-(2-((2-F -5 MEmE —4— 58 ) & ) -3,
3- R RETR)-1H-1,2,3- = -4-JL) FEE217a(0.100g,0.304mmo 1 ) F1K3P04(0.520g,
2.440mmo 1) ££ 2—F F:THF (8mL ) M17K (2mL ) H ()35 IR A 2 T I 03073 8 o I AX-Phos
(0.008g,0.018mmo1 ) FIFi& JE W APd2(dba)s(0.006g,0.006mmol ) , I 76 & S, T115°CF
TFZ R BRSP4/ o I RLTR S0V E1 B =5, Ik 8 AR B2 PR AR DE R R
J T-ELOAC(50mL) 1, FF FHZK e A AL Z T8 (MgS0a) , 1t Y8 I AE 25 TPk 4 o 22 FH AR
3% (0-70 % EtOAc/ Tl bk ) A AL A AR, 49 31 1 20mg 2 (W AR [F 44 1 HAER 1) 7 )
:'H NMR(400MHz ,CDC13)68.37(s,1H),8.33(s,1H),8.21(s,1H),8.03(d, J=8.4Hz,2H),
7.90(d,J=3.0Hz,1H),5.37(m,1H),4.92?4.83(m, 1H) ,4.78-4.69(m,2H) ,4.44(dd, J=
13.9,11.3Hz,1H),2.32(s,3H),1.11(s,9H) ; LCMSHESJE60-98% ,0.1% H &, 74 % ,C18/
ACN, B3 ) =1. 299 Bh (M+H) 583 33

[0954]  (S)-(1-(2-((5-%R—2- (5T~ 1H-MEM& H:[ 2, 3-b Ik i -3 ) g -4 ) 2 At ) -3,
- I -1H-1,2,3-=M—4-JL) I (68) TRk

[0955]  [a] (S)—(1-(2-((5-9R—2—(5—F—1—FF KM M B — 1 H-1E & 3 [ 2, 3-b Tk g -3k ) %
WE-4-J) ) -3,3- “H R T ) -1H-1,2,3- =M —4-F)FFE218a(0.11g,0. 19mmol ) 7
THF (5mL) HF 59 749 B ANaOMe (0. 17mL, 7EMeOHH 25 % VA, 0. 75mmo 1 ) o 7E %5 18 F ¥tk
RVRA Y3050 2 5, K% IR W e 3 v AT NHa C 1 /K VA VR (5mL ) FIE tOAC(10mL) 71 o 43 B8
HHLZ, T4 MgS04) , 1 P8 F-7E 25 iR 4 o I ik B £ 3% (0-10 % MeOH/CH2Cl 2) 24k, , 15 3]
A1mg 2 8 [ A EAA T BRI 7240 : 'H NMR(400MHz , CD30D)68.51(d, J=8.0Hz,1H),8.16(s,
1H),8.09(s,1H),7.93(d,J=3.5Hz,1H),7.38(s,1H),5.08(m, 1H) ,5.00-4.90(m, L H) ,4.74
(s,2H),4.60(m, 1H),1.2(s,9H) ; LOMSEEE10-90% ,0. 1% FF &, 54+ ,C18/ACN, {5 B4 I+ ]
=1.90%%81 (M+H)429. 26,

[0956]  SEifif51]2 : it B 23 Wl

[0957] At I il T~ 4H L ) 7 V5 AT HU 22 U €

[0958]  JFK 1 Fn Ak 4 e Jps A2 A B2 (CPE ) Wl 5E 7 V2 K 384411 & 1 58 AR et , 5 Noah %6 A
(Antiviral Res.73:50-60,2006) K S4BL. fa] 1 5 2 , FEMDCK 2 a5 M Ak & 4 AA Y it Jek
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5 (A/PR/8/34) , AR L F (ZIMOT =0.005) 7E37°C T I & 72/, 3548 FHATPAS W
(CellTiter Glo,Promega Inc. )M & 40436 77 o A0 2 40 Fps 55 10 % FEFL R 78 4 58
T, 10 2 R s B AV PR UM B A I AL B 7 A A7 TS (AL AR 37) o A AN [R] R FEE 1 )
RALA AT VR, — 2RV, B B7E £ 20 M InMIT) S B o 4 FHbR vEE4 25 Bl 269004 7 4l
PRS- Bt 28, 3745 5 3050 %6 41 (R 47 8T B0 24 T-50 %6 AR I8 e L ) 241 B A7 (14 Ik
WA EHE N TCs00

[0959]  FFJk T 85 PP T 4 My B s 25 U , L T 52 J A 41 B HP s B34 S PR RNA S+
(R 3 , e e A F S BEDNA (bDNA) 28 22 771 (WagamanE A, J.Virol Meth,105:105-114,
2002) EL#22 P ERNATK P o FEIX AN 58 V29 5 B WIAE 96 FL A = 10 5 AR I L HP S L 4 , 1o 25
TR A b 2 5T HAR R 2 5 400 LR 4B , 28 5 VA 1 20 P O DU 295 BERNA S & i 0
SEVZ L CPEIN B VAR 4 1k, 3 W 72 18-36 /NI J5 458 1k , T BT A7 SR A M AT =2 V6 1« 201 T 58 &=
EERNA : AR P37 & il a9 Ui BH (Quantigene 1.0, Panomics, Inc.) , fFLHE M4 5 [F
5B T MR AL 5 S PE A T BRAR AT 458, SR G ik 5 % e 2 A2 AR I T AN AR 2428 ok
TRAT 5 o A8 B 5o A [ AZRY 10 40 e 2 B 22 DR1 A2 v RO PR BT 0 2 67 B9 B RNA o A 75 &1 g
Joa 13 HO A RE AL T 58 X100 %6 93 25 2 il 2K 8, 3 BLAS A4S 3ot 4067775 A b 23 000
AP - B 28 o T B0 BERNAZK P S5 T4 B LT 50 %6 1 95 5 RNAZK P 1 I Ak
BV EEH S AECs0,

[0960] 355 & A4 Mu1% 35 )5 72« FiMadin—-Darby KB 20 i ( CCL—34 3% [E i 7Y 1% S2 W) {7 j&k
CO)YERFAEANTEA 20M L- B &M% 1,0000/ml 5 E % . 1,000ug/ml #5552 . 10mM HEPESHI
10% G485 32 3 /) Dulbecco’ s Modfied Eagle Medium(DMEM) . %FFCPEM 2, 78 I 2
BT — %, 30 3o o 25 1 1t Ak R A 400 i S T 9 LA S0 10, 0001 41 i/ L 43 e B 384 FLAR (1) &
FLAEDE R, B = IR Tug/ml TPCKALEE ¥ R 2R [ 8 - JC 6 21 I3/ I DMEM 5 DA 356 ¥4 10
REZMN . AEAD & Lug/m] TPCKAL TR ) fise 25 1 B ) 355 77 22 P N N 30 TCT Dso f) 5 75 AT INAAL. 5 47)
M LEI 52 , AR N5001 . 7E37C R THRIFM 5% CO2 2= S M AR IR & 72/ o 7] 3%
i, 50 40 B A Q01 DMEM+ I A= I3 H AR K, AR 7R I 5 24K F IR 2 1 B A B2 40 e, e ik 20) 3F
BT MIEEX-Cell MDCK4HMu 373 (SAFC Biosciences,Lenexa,KS),3fLA20,0004
YIHL/FLIRAT R HE ALY AR G AEIE & 57N 2 i, I e L T 000 5 T S 75 e ik o

[0961]  MATCC(VR-1469) 3R BIRBFHRA/PR/8/34 (LB F2E M ) o F bR vHE J5 12 (WHO
Manual on Animal Influenza Diagnosis and Surveillance,2002)fEMDCKZH it il 211K
FEA P B BRIV, 18 3T 1 A 384FLCPEIN 5 JE X AEMDCK 20 e b )k 28 %) 46 e L, H 3
Karber it &4 B, kAT TCIDso I =

[0962] X T~ b HAKRA AR -3 1 CoofE (AP IE ) IL B AER 1

[0963]  A:  TCso( 4= F341H )<0. 3uM;

[0964] B 0.3uM < ICso(4FE FH1H) < 3. 3uM;

[0965] C  ICso(4=H#B°FXME)>3. 3uM,

[0966]  Sif Tt HARAL S W FIECsofE (43P IED) L B /ER 1

[0967]  A: ECso(4=H5>F3414)<0. 3uM;

[0968] B 0.3uM < ECso(4HE FI1H) < 3. 3uM;

[0969] C  ECso(4=#~F341H)>3. 3uM.

115



CN 105481853 A

i M B

107/127 BT

[0970]
[0971]  A:
[0972] B
[0973] ¢
[0974]

Ms AL 5 H)2: 1C50=0.004uM,EC50=0.0091M,

[0975]

=1.4uM,
[0976]

X T R HARAL A W1 T IR CoofEL (A TP I ) L B AER 1
ECog (4=~ 32J4E. ) <0 3uM;
0.3uM < ECoo (=75 F-34H) < 3. 31M;
FCoo (4= FlF-HJME ) >3. 3uM,
— SR B G0 T A1 1C50=0.006M,EC50=0.009uM,ECo9=0.0094u

EC99=0.0063uM ;4L 5416 : 1C50=0.004M,EC50=0.015M,ECo9=0.082uM ; ¥, 54
69:1C50=2.31M,EC50=0.8M,ECo9=8.4M; {5476 : 1C50=0.423uM,EC50=0.25uM,ECg9

KT B B, B8 B IR bDNAFIMD CK 41 o A5 57 0 52 £ 58 37 8% 9 55 o I

W02005/095400H A FF 1 — L4 B4, FHks H T34 1Cs0 . ECso FIECoofH VL B AEFR 2 o

[0977] R 1:ARKANWAYIHITCo0ECs0 NMRAILCMSELHE
[0978]
MDCK | bDNA | bDNA .
3 . ; ; LCMS
W5 | 1C50 EC50 | EC99 NMR M+1 T
(uM) (uM) | (uM)
12.25 (s, 1H) : 12.0 (bs,
1H): 8.8 (s, 1H): 8.3 (s,
1H): 8.25 (s, 1H): 8.1 (s, |
1 A A A , _ 392,21 | 2.07
10): 7.45 (4, 10); 4.75 (t,
W; 2.5 (@ 20, 1.0 (,
9H).
12.25 (s, 1H) : 12.0 (bs,
1H) : 8.6 (d, 1H): 8.3 (s,
10 : 8.2 (s, 1H); 8.15 (s, | _
2 A A A 376.21 | 1.92
10): 7.45 (4, 10); 4.8 (t,
1H); 2.5 (m, 2H), 1.0 (s,
9H) .
3 R B C 392,21 |2.06
4 C C C 376.21 |1.93
1H NMR (300 MHz, MeOD) 4 8.60
d, I=17.7Hz 20, 8 33 (s,
s A A A 1H), 5.08 (¢, J = 17.2 Hz, 377,94 | 9. 17
' 10y, 2.93% (dd, J =16.3, 2.8
Hz, 1H), 2.73 (dd, J = 16. 3,
10. 6 Hz, 1H), 1.08 (s, 9H).
[0979]
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16 NMR (400 MHz, €DC13) d
8.31 (d, J=6.4Hz, 1H), 8. 06
(s, 1H), 7.06 (t, J =9.7 Hz,
1H), 4.58 (s, 2H), 2.80 (4,
J =132 Hz, 1), 2.29 (dd,
J =13.3, 87 Hz, 1H), -0.98
(s, 9H).

394.19

2.92

1H NMR (300 MHz, MeOD) ? 8. 86
(dd, J = 9.8, 2.8 Hz, 1H),
8.37 (s, 1H), 8.26-8.14 (m,
1H), 7.53 (d, T = 11,0 Hz,
1H), 5.04 (dd, T =11.0, 2.9
Hz, 1H), 2.81 (dd, T = 15.4,
3.0 Hz, 1), 2.60 (dd, J =
15.4, 11.0 Hz, 1H), 0.99 (s,
9H) .

400.27

2.99

8
e 15

AR )

e ok

401.94

2.1

390.23

2.04

10

1H NMR (400 MHz, MeOD) 7 8. 60
(s, 1), 8.44 (s, 1H), 8.23
(d, T =5.3Hz, 1H), 8.16 (s,
1H), 5.15 (m, 1H), 3.39 (d,
J= 8 Hz, 2H), 1.08(s 9H).

428

2.02

11

1H NMR (400 MHz, MeOD) ? 8. 44
(s, 1H), 8.34 (dd, J = 9.2,
2.6z, 1), 8.22 (4, I =5.7
Hz, 1H), 8.13 (s, 1H), 5.16
(d, I = 4.1 Hez, 1H),
3.46-3.33 (m, 3H), 1.10 (4,
J=19.9 Hz, 10H).

412,13

1.91

12

1H NMR (400 MHz, MeOD) 7 8. 64
(dd, J = 8.4, 2.4 Hz, 1H),
8.57 (s, 1), 8.24 (d, J=4.4
Hz, 1H), 5.19 (d, T =8.7 Hz,

403.22

2.37

[0980]
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18y, 2.78 (qd, T =15.9, 6.6
Hz, 2H), 1.85-1.57 (m, 6H),
1.48 (dd, J = 11.8, 6.0 Hz,
1H), 1.36 (dt, ] =12.0, 6.0
Hz, 1H), 1.11 (s, 3H).

13

1H NMR (400 MHz, MeOD) ? 8. 64
ad, J = 8.4, 2.4 Hz, 1H),
8.57 (s, 1H), 8.24 (d, T=4.4
Hz, 1H), 5.19 (d, J = 8.7 Hz,
1H), 2.78 (qgd, J =15.9, 6.6
Hz, 2H), 1.85-1.57 (m, 6H),
1.48 (dd, J = 11.8, 6.0 Hz,
1H), 1.36 (dt, T =12.0, 6.0
Hz, 1H), 1.11 (s, 3H).

426.25

14

402. 32

15
(et 8
& 42t ae R
#ik )

402. 38

16

390. 35

17

389.97

18

10 NMR (400 MHz, DMSO) ?
12.37 (s, 10), 12.12 (s, 1H),
8.75 (d, 1=9.9Hz, 11), 8.32
(s, 21), 7.83 (d, J=11.4 Hz,
1H), 7.48 (4, J=9.5Hz, 1H),
5.00 (¢, J = 9.1 Hz, 1H),
2.71-2.54 (m, 2H), 1.30 (4,
J=7.4 Hz, 20), 0.80 (t, J
18.7 Hz, 9W).

n

414. 31

19

18 NMR (400 MHz, €DC13) 7
9.75 (s, 1H), 8.12 (d, J]=19.3
Hz, 1Hy, 7.94 (s,1H), 7.73
(s, 2H), 7.67 <(brs, 1),
4.93-4. 78 {m, 2H), 3.08 (m,

425.3

[0981]
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10y, 2.76 (s, 3H), 0.99 {(m,
9H).

20

1H NMR (400 MHz, DMS0) ?
12.23 (s, 1H), 11.93 (s, 1H),
8.48 (d, J = 9.9 Hz, 1H),
8.33-8.07 (m, 3H), 7.18 (4,
J=9.3 Hz, 1H), 4.39 (t, J
=10.2 Hz, 1H), 2.38-2.07 (m,
20y, 1.99-1.92 (m, 1H),
1.80-1.64 (m, 1H)y, 1.00 (d,
1 =20.2 Hz, 9H).

390. 06

2.14

21

1H NMR (400 MHz, MeOD) ? 8. 68
(dd, T = 9.6, 2.5 Hz, 1H),
8.24-8.11 (m, 2H), 8.03 (d,
T=3.8Hz 1D, 5.12 (d, J
= 8.5 Hz, 1H), 3.48 (¢, T =
9.2 Hz, 2H), 2.60-2.47 (m,
1H), 0.68-0.48 (m, 4H).

451.14

2.2

22

1H NMR (400 MHz, MeOD) ? 8. 65
(d, T = 9.3, 1H), 8.47 (s,
1H), 8.34 (m, , 2H), 5.28 (d,
J = 10.4 Hz, 1H), 3.55 (dt,
I = 14,5, 13.0 Hz, 2H),
1.20-1. 03 (m, 9H).

411

1.96

23

1 NMR (400 MHz, DMSO) ?
12.23 (s, 1H), 8.44 (d, I =
7.6 Hz, 1H), 8.32-8.06 (m,
3H), 7.18 (d, J=9.6 Hz, 1H),
4.36 (t, T = 10.4 Hz, 1H),
4.00-3.67 (m, 2H), 2.41-2.13
(m, 2H), 2.08-1.93 (m, 1H),
1.87-1.65 (m, 1H), 1.06-0.84
(m, 12H).

419.08

2.41

[0982]
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24

1H NMR (400 MHz, €DC13) ?
10.27 (brs, 1H), 8.25 (d, J
= 9.4 Hz, 1H), 817 (s, 1H),
8.11 (s, 1H), 7.23 (d, J =
10. 3 Hz, 1H), 5.20 (d, J=9.6
Hz, 1H), 4.41 (t, J = 7.4 Hz,
1H), 4.09 (d, ] = 11.3 Hz,
1H), 3.82-3.58 (m, 1H), 0.99
(d, J = 19.5 Hz, 9H).

373.03

3.08

25

1H NMR (400 MHz, MeOD) ? 9. 26
(dd, T = 9.0, 2.2 Hz, 1W),
8.43 (s, 10), 8.22 (s, 1H),
7.66-7.35 (m, 1H), 5.00 (m,
18), 3.45-3.17 (m, 2H),
1. 03(m, 9H).

436

2.54

26

1H NMR (400 MHz, CDCI3) 2
9.68 (s, 1H), 8.45-8.33 (m,
1H), 8.17 (4, J=2.8 Hz, 1K),
7.88 (s, 1H), 7.36 (d, ] =
10. 3 Hz, 1H), 6.47 (4, J=4.9
Hz, 1H), 5.11 (d, T = 7.8 Hz,
1), 4.90 (d, T = 10.4 Hz,
10, 3.52 (s, 1H), 3.04 (dd,
T =15.0, 10.5 Hz, 1H), 2.67
(d, T=75.00Hz, 30, 1.02 (s,
9H).

449.22

2.97

27

1H NMR {400 MHz, €DC13) ?
8.59 (dd, J = 9.7, 2.6 Hz,
1H)Y, 8.38% (s, 1H), 8.21 (s,
18y, 7.31 (m, 1HY, 5.12
(brs, 1H), 4.97 (brs, 1H),
3.33 (m, 1H), 2.70 (s, 6H),
0.95 (m, 9H).

463.49

3.12

28

475

3.12

[0983]
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29

1H NMR (400 MHz, MeOD) ? 8. 71
(dd, T = 9.7, 2.6 Hz, 1H),
8.37 (s, 1W), 8.20 (s, 1H),
7.57 (d, T = 10.9 Hz, 1H),
5.08 (d, I = 8.8 Hz, 1H),
3.54-3.40 (m, 2H), 3.32 (m,
SHY, 3.15 (t, J = 5.4 Hz,
2H). 1. 03 (s, 9H)

493.5

3. 05

30

435.46

2.8

31

477.65

3.27

32

1H NMR (400 Mgz, CDC13) ?
10.77 (brs, 1H), 8.25 (4, T
= 8.4 Hz, 1H), 8.07 (s,1H),
8.03 (s,10), 7.88 (s, 1H),
5.59 (brs, 1H), 4.36 (t, I
=8 3Hz, 2H), 4.11 (m, 1H),
3.72 (m, 20), 1.06 (s, 9H).

348.13

1.83

33

1H NMR (400 MHz, CDC13) 2
9.89 (brs, 1H), 8.07 (4, I =
9.3 Hz, 1H), 7.89 (s, 1H),
7.66 (m, 2H), 4.95 (t, I =
10.2 Hz, 1H), 4.80 (4, J=9.6
Hz, 1H), 3.38 (m, , 1H),
3.18-2.96 (m, 3, 1
1.35-1.12 (m, 3H), 1.08-0.90
{m, 9H).

439.3

2.25

34

.10 NMR (400 MHz, CDCL13) ?
9.84 (s, 1H), 8.10 (d, 7=9.5
Hz, 1H), 7.92 (4, T=1.2 Hz,
18, 7.72 (d, T = 14.2 Hz,
2H), 4.92 (m, 1H), 4.81 (m,
1H), 3.41 (d, J = 15.0 Hz,
1Hy, 3.19-2.84 {(m, 3H),
1. 59-1. 38 (m, 3H), 0.98 (s,

453. 44

2.42

[0984]
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9H), 0.84 (t, J=7.4Hz, 3H).

35

469. 18

2.11

36

390. 29

1. 98

37

10 NMR (300 MHz, d6-DMSO) 2
12.21 (s, 1H), 8.52 (dad, J =
9.9, 2.9 Hz, 1H), 8.30-8.23
(m, 7=2.8, 1.5Hz, 1H), 8.20
d, T=2.6Hz, 1, 8.12 (d,
T =4.1Hz, 10, 7.07 @@, I
8.9 Hz, 1), 4.53 (t, J =
L4 Hz, 1), 4.44-4.27 (m, J
9.1, 5.8 Hz, 1H), 3.77
(ddd, 7 =11.0, 5.1, 3.5 Haz,
1), 3.59 (ddd, I = 11.1,
8.9, 5.8 Hz, 1M, 0.99 (s,
9H) .

N

38

1H NMR (300 MHz, d6-DMSO) ?
12.21 (s, 10), 8.55 (dd, J =
10.0, 2.8 Hz, 1H), 8.29-8.23
(m, 1H), 8.19 (d, J = 2.7 Hz,
1H), 8.15 (d, J=4.0Hz, 1),
7.47 (@, 17 = 8.4 Hz, 1H),
6.77-6.69 (m, 1H), 4.8% (t,
J =9.1 Hz, 1H), 3.49-3.36
(m, 1H), 3.36-3.28 (m, J
10.5 Hz, 1H), 2.55 (t, J=5.6
Hz, 3H), 0.98 (s, 9H).

]

425.05

2,11

39

10 NMR (400 MHz, €DC13) ?
9,89 (s, 1M, 8.07 (d, J=8.9
Hz, 1H), 7.90 (s, 1H), 7.68
(s, 2H), 4.96 (t, J = 9.8
Hz, 1), 4.76 (d, T =19.8 Hz,
1H), 3.60 (dd, T =13.0, 6.6

453.19

2.22

[0985]
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Hz, 1H), 3.42 f(m; 1H),
3.09-2.86 (m, 1H), 1.20 (d,
IT=4.9Hz, 6H), 0.97 (s, 9H).

40

467. 2

2. 36

41

386. 39

3.09

42

1 H NMR (300 MHz, CDC13) ?
10.70 (s, 1H), 8.42 (dd, J =
9.6, 2.6 Uz, 1H), 8.05 (s,
1), 7.73 (s, 1H), 7.40 (t,
J = 8.4 Hz, 1H), 5.32 (4, J
6.6 Hz, 1), 4.83 (1, T =
9.4 Hz, 1), 2.89 (d, J=5.3
Hz, 1H), 2.34 (dd, J = 12.8,
9.6 Hz, 1H), 1.92-1.37 (a,
8I), 1.32-1.24 (m, 1D,
1.20-1. 06 (n, 3H).

]

426. 31

3.27

43

1H NMR (300 MHz, CDC13) ?
11.16 (s, 10), 8.70 (s, 1H),
8.04 (d, J=3.2Hz, 1H), 7.96
(s, 1H), 7.87 (s, 1H), 5.02
(d, 7 =8.1Hz, 1), 4.80 (t,
J=09.6Hz, 1H), 2.81 (d, J
= 9.9 Hz, 1H), 2.34 (t, I =
11.3 Hz, 1), L.14 (s, 9.

426.47

2.49

44

1H NMR (400 MHz, DMSO) ?
12.26 (s, 2H), 8.55 (d, J
9.7 Hz, 1H), 8.19 (dd, J
45.1, 15.8 Hz, 30, 7.48 (4,
I=8.1Hz, 1H), 4.79 (s, 1H),
2.58 (dd, J = 20.6, 12.2 Hz,
28y, 1.85 (ddd, J = 29.4,
26.5, 21.1 Hz, 7H).

374.02

2.1

[0986]
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45

1H NMR (300 MHz, CDC13) ?
10.42 (s, 1H), 8.47 (dd, J
9.3, 2.7 Hz, 10, 8.13 (d, 7J
=11.2 Hz, 1H), 8.10 (s, 1H),
8.04 (d, J=3.2Hz, 1H), 4.89
(d, T=9.0Hz, 1H), 4.26 (t,
J =9.9 Hz, 1H), 3.65 (d, 7
=9.2 Hz, 10), 3.54 (td, I =
11.4, 2.9 Hz, 1H), 2.17-1.99
(m, 1H), 1.40 (dd, T = 14.0,
11.9 Hz, 1H), 0.96 (d, J =
18.4 Hz, 9H), 0.90-0.73 (m,
1H) .

il

362. 39

1.89

46

10 NMR (400 MHz, C€DC13) ?
9,38 (s, 1H), 8.53 (d, 1=6.9
Hz, 1H), 8.16 (m, 2H), 8.06
(s, 1H), 5.09-4.89 (m, 1H),
3.42-3.31 (m, 1), 3.11 (m,
10), 2.84 (s, 30, 1.00 (s,
9H).

410.19

2.03

47

1H NMR (400 MHz, MeOD) 2 8.70
(dd, J = 8.9, 2.3 Hz, 1H),
8.50 (s, 1H), 8.35 (s, 1H),
7.99 (d, J=17.3 He, 1H), 6.60
(d, T=1.2Hz, 1H), 5.05 (d,
J=10.7 Hz, 1H), 2.93 (dd,
T =159, 1.8 Hz, 1H), 2.53
(dd, J =15.9, 11.2 Hz, 1H),
1.08 (d, J = 0.8 Hz, 9H)

358. 02

2.17

48

1H NMR (400 MHz, MeOD) ?
8.63-8.45 (m, 2ID, 7.96 (4,
J=17.3Hz, 20), 6.66 (d, I
= 7,3 Hz, 2H), 4.95 (4, J
10.6 Hz, 2H), 2.84 (dd, J
15.4, 2.4 Hz, 2H), 2.44 (dd,
J=15.9, 10.7 Hz, 2H), 0.98
(s, 9H).

359. 02

2.12

[0987]
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1H NMR (300 MHz, MeOD) 7 8. 73
(t, T=5.0Hz, 1H), 8.44 (s,
1H), 8.37-8.22 (m, 2H), 4.69
49 A A B (@d, 1 =9.9, 2.9 Hz, W), | 00 4ala1

411 (dd, J = 11.5, 3.1 Hz,
1H), 3.83 (dd, J=11.4, 10.0
Hz, 1H), 3.32 (dt, J = 3.3,
1.6 Hz, 1), 1.12 (s, 9H).

50
(e 51
Ao 52 #9dF | A A B 402.45 | 1.98
ok B
% )

51

radr 50
Fo 52 93k | A A C 402.45 | 2. 06
ot B F M
% )

52

“esdp 50
Fo 51 #43F | A A B 402.25(2.16
Bk F M
%)

1H NMR (400 MHz, DMSO) ?
12.57 (s, 1H), 9.40 (s, 18),
53 A A B 8.88 (s, 1M, 8.40 @, J =1, 1)
18.7 Hz, 21D, 8.34 (s, 1H),
3.93 (s, 10), 3.52 (s, 1),
1.20 (s, 9H).
11 NMR (400 Mz, DNMSO) ?
12,65 (s, 10, 12.41 (s, 10,
54 A A B 2.28 (s, 1), 8.36 (s, 10, 0 0 1y g
8.65 (s, 1), 8.30 (d, T=3.5
Hz, 210, 3.97-3.70 (m, 1H),

3.51 (s, 1H), 1L.18 (s, 9H)

55 A A B 400.46 | 1.94

[0988]
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56

1 H NMR (400 MHz, DMSO) ?
12.65 (s, 1H), 9.43 (s, 1H),
9.15 (s, 1H), 8.44 (d, I =4.7
Hz, 1H), 8.41-8.29 (m, 2H),
3.93 (s, 1), 3.54 (s, 1W),
1.19 (d, T = 20.0 Hz, 9H).

393. 32

2.7

37

15 NMR {400 MHz, ¢€DC13) ?
8.05 (d, J=7.9Hz, 1H), 7.81
{d, J=2.1Hz, 1B, 7.63 (s,
1HY, 7.55 (s, 1H), 5.87 {(t,
J =254.9 Hz, 1H), 5.03 (t, J
= 10.4 Hz, 1H), 4.86 (m,
1H), 3.68 (brs, 1H), 3.43 (m,
9H), 3.19 (m, 1H), 0.94 (s,
9H) .

475.23

2.26

58

1H NMR (400 MHz, CDC13) 2
8.03 (dd, J = 9.3, 2.4 Hz,
1), 7.82 (t, 7 = 11.2 Hz,
18y, 7.59 (s, 1H), 7.46 (s,
1), 5.07 (t, I = 10.6 Hz,
1H), 4.77 (m, 1H), 3.45 (m,
1), 3.16-2.99 (m, 1),
0.97-0.86 (m, 9H).

493. 31

2. 37

59

1H NMR (300 MHz, MeQD) ? 8. 54
(s, 1), 8.50-8.18 (m, 3H),
7.18 (dd, J = 15.7, 7.1 Hz,
1H), 6.08 (dd, J=15.7, 1.3
Hz, 1H), 5.21 (t, J=122.5Hz,

W, 1.12 (s, 91,

388.23

2.21

60

454.21

2.01

61

1H NMR (300 MBz, MeOD) 7 8.95
{s, 1), 8.29-8.14 (m, 20},
8.08 (d, T=4.0Hz, 1H), 5.26
(m, 11), 4.21 (d, T =15. 3 Hz,
10}, 3.92 (dd, J =30.0, 14.5
Hz, 2H), 3.77-3.57 (m, 1H),

470. 14

2.23

[0989]
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1.10 (s, 9H).

62 A B B 416.04 | 2.15

63 A A A 389. 06 | 2. 08

1H NMR (400 MHz, MeOD) *?
8.60-8.52 (m, 1H), 8.46 (s,
1H), 8.32 (d, J=5.3Hz, 21,
64 A C 5.16 (m, 2H), 4.00 (d, J =|438.25|1.93
14.7 Hz, 1H), 3.80 (d, I
14.7 Hz, 1), 3.59(, I
13.9, 1Hy, 1.12 (s, 9H).

63 A A B 416.07 | 2.11

1§ NMR (400 MHz, CDC13) ?
10.15 (s, 1H), 8.49 (dd, J
9.3, 2.6 Hz, 1H), 8.16 (s,
1H), 8.10 (4, J=2.6Hz, 1H),

66
i 67 | 8.06 (d, T=3.0Hz, m), 5. 30 o
A A B (d, T = 150 Hz, 1H), |430.47|2.37
4 3F 2SR 5.19-5.10 (m, 1H), 4.32-4.24
k) (m, 1), 4.23-4.17 (m, 1H),
2.37 (dt, J = 14.9, 3.4 Hz,
1H), 1.85-1.71 (m, 2H), 1.09
(s, 90).
1H NMR (400 MHz, CDC13) ?
67 9.40 (s, 1H), 8.47 (dd, J =
o4 66 4 4 . 9.3, 2, 7; Hz, 1H), 8.15 (s, T P
44 p X} B 3 1H), 8.10 (d, J=2.7Hz, 1H),
4k ) 7.99 (d, J=2.8 Hz, 1H), 5. 54
(s, 1), 4.84 (d, ] = 7.5 Uz,
[0990]
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11y, 4.23 (t, T=9.9Hz, 1),
3.91 (s, 1H), 2,07-1.97 (m,
1), 1.62 (t, J = 13.0 Hz,
1H), 1.01 (s, 9H).

68

1H NMR (400 MHz, MeOD) ? 8. 51
(d, 7=8.0Hz, 1H), 8.16 (s,
1H), 8.09 (s, 1H), 7.93 (4,
J=3.5Hz, 18), 7.38 (s, 1),
5.08 (m, 1H), 5.00-4.90 (m,
1), 4.74 (s, 2H), 4.60 (m,
1), 1.2 (s, 9H).

429.26

1.9

69

1H NMR (300 MHz, MeOD) 2
8.59-8.39 (m, 2H), 8.32 (t,
I =53 Hz, 20y, 4.5% (d,
9.5 Hz, 2H), 2.21 (s, 1H),
1.79 {dddd, J = 28.6, 23.0,
13.2, 6.9 Hz, 3H), 1.11 (4,
J =9.5 Hz, 9H).

(1

426. 09

1.81

70

b 11
# dF 2t Bt
k)

1H NMR (400 MHz, DMSO) ? 8. 61
(dd, J = 9.9, 2.6 Hz, 1H),
8.26 (s, 1H), 8.18 (s, 1H),
8.11 (d, J=4.1Hz, 1H), 4.66
(d, T=10.4Hz, 1H), 4.43 (s,
1H), 4.29 (d, J=4.1Hz, 10,
4.04 (s, 10), 3.35 (s, 1H),
3.26 (d, T=6.1Hz, 2H), 1.69
(t, 1 = 12.3 Hz, 1W),
1.59-1.45 (m, 10, 0.96 (s,
9H).

392. 46

1.76

71
s 70
e dExf e R
AR )

1H NMR (400 MHz, MeOD) ? 8. 61
(dd, J = 9.6, 2.7 Hz, 1H),
8.17 s, 24), 8.01 (d, J=4.1
Hz, 1H), 4.53 (d, J =10.0 Hz,
1HY, 3.75-3.56 (m, 2H), 3.48
(dd, 7 = 11,0, 6.3 Hz, 1H),
2.08=1.97 (m, 1H}, 1.75 (dt,
J=28.7, 9.4 Hz, 1H), 1.04
(s, 90).

392. 46

1.79

[0991]
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72
et 73
& 4E ) Bk 7
Mk )

1H NMR (400 MHz, CDC13) ?
9.99 (s, 1H), 8.60 (dd, I =
9.4, 2.7 Hz, 1H), 8.26 (s,
1H), 8.20 (d, J=2.6Hz, 1H),
8.10 (d, J=3.2Hz, 1H), 5.06
(t, J = 12,3 Hz, 1H), 4.28
{dd, J = 9.6, 7.2 Hz, 1H),
3.96 (d, T=5.7Hz, 1H), 2.71
(s, 1H), 1,97 (ddd, J=14.2,
5.8, 2.9 Hz, 1H), 1.66 ? 1. 58
(m, 1H), 1.28 (dd, J = 6.5,
5.5 Hz, 41), 1.04 (d, J=10.1
Hz, 9H).

376.46 | 1. 93

73
ULtdh 72
#dEa B f
#AK )

15 NMR (400 MHz, CDC13) 2
10.81 (s, 1H), 8.47 (dd, J
9.3, 2.7 Hz, 1H), 8.14 (s,
1H), 8.05 (dd, J = 8.4, 2.9
Hz, 2H), 4.95 (s, 1H), 4.81
(d, J = 8.3 Hz, 1H), 4.31 7
4.14 (@, 1H), 3.72 (dd, T =
8.9, 6.0Hz, 1H), 1.8321.70
(m, 1H), 1.48 ? 1.32 (m, 1H),
1,247 1.11 (m, 4H), 0.98 (s,
9H) .

i

376.46 | 2. 01

74

1H NMR (300 MHz, MeOD) 2 8. 59
(@d, 7 = 9.6, 2.9 Hz, 1H),
8.15 (d, J=2.7Hz, 2H), §.01
(d, T=4.1Hz, 1H), 4. 60 (dd,
I = 83, 6.0 Hz, I1H),
2.90-2.68 (m, 21, 1.17 (s,
3H), 0.85 (dt, J = 9.7, 6.7
Hz, 1H), 0.64 (dt, J = 9.4,
4.9 Hz, 1H), 0.47-0.33 (m,
1Hy, 0.27 (dad, J = 21.3,
12.8, 10.1 Hz, 1H).

374.42 | 1.94

15

456.45 | 2.55

[0992]
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76

1H NMR (300 MHz, MeOD) 2 8. 70
(dd, J = 9.7, 2.8 Hz, 1H),
8.15 (dd, 7 = 6.1, 4.0 Hz,
2H), 8.02 (d, T=4.1Hz, 1),
5.23 (dd, J =10.7, 3.1 Hz,
1H), 4.30 (d, J = 47.9 Hz,
2H), 3.63 (d, T = 18.2 Hz,
1H), 3.31 (dt, J = 3.3, 1.6
Hz, 3H), 2.83 (dd, T = 15.3,
3.3 Hz, 1H), 2.63 (dd, J =
15.3, 10.8 Hz, 1H), 1.07 (s,
6H).

394.45

1. 87

77

1H NMR (400 MHz, CDC13) ?
9.55 (s, 1H)Y, 8.58 (dd, I =
9.3, 2.5 Hz, 1H), 8.18 (s,
2H), 8.00 (d, T=2.7Hz, 1H),
5.13 (brs, 1H), 4.95 (t, J =
8.2 Hz, 1H), 3.84 (m, 2H),
2.72 (m, 1H), 2.38 (m, 1H),
1.67-1.15 (m, 10H), 0.94 (m,
3H).

444. 36

.17

78

1H NMR (400 MHz, MeOD) 2°8. 78
(dd, 7 = 9.7, 2.7 Hz, 1H),
8.16 (s, 2H), 7.99 (d, J=4.1
Hz, 1H), 5.20 (d, J=9.9 Hz,
1H), 2.86-2.69 (m, 1H), 2.53
(@d, 7 = 14.7, 11.0 Hz, 1H),
1.76-1.56 (m, 2H), 1.53 (m,
40y, 1.29 (m, 4H), 1.02 (s,
3HY-.

416.27

2.2

19

H NMR «(300:. 0 MHz, MeOD) d
8.66 (d, J=28.9Hz, H), 8.29
(s, H), 8.22-8.18% (m, 1),
5.49 (s, H), 4.16-4.06 (m,
0, 2.97 (s, H), 2.92 (s, H),
2.86-2.78% (m, W, 2.45 (s,
Hy, 2.06 (s, HY, 1.93 (s, H),
1.80 (s, ) and 1.27-1. 21 {(m,
6 H} ppm

430. 41

2,22

[0993]
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80

1H NMR (400 MHz, C€DC13) ?
8.66 (dd, J = 9.2, 2.6 Hz,
1H), 8.53 (d, J=9.6 Hz, 2H),
8.43 (s, 1H), 8.36 (s, 1H),
5.27-5.13 (m, 1H), 3.60 (s,
3H), 3.02-2.87 (m, 2H), 1.94
(s, 1H), 1.06 (s, 9H).

406. 09

2.41

81

1H NMR (300 MHz, CDC13) ?
9.83 (s, 1H), 8.58 (dd, I =
9.3, 2.7 Hz, 1H), 8.37 (s,
1), 8.25 (s, 1), 8.13 (4,
T=3.3Hz, 1H), 5.66 (s, 1H),
5.32-5.16 (m, 1H), 4.71-4.32
(m, 4H), 4.04 (q, J=7.1Hz,
2HY, 2.94-2.77 (m, 1H), 2.70
(dd, 7 = 15.1, 9.1 Hz, 1H),
1.26 (s, 3H), 1.08-1.04 (t,
T =17.18Hz3 8.

440.45

2. 35

82

1H NMR (400 MHz, CDC13) ?
9.93 (s, 1), 8.89 (d, J=2.1
Hz, 1H), 8.24 (4, I= 2.4 Hz,
1H), 8.18 (s, 1H), 8.00 (d,
J = 3.4 Hz, 1H), 5.19 (m,
1), 4.98 (m, 1H),
3.98-3.65 (m, 20), 2.73 (dd,
J=14.3, 3.6 Hz, 1H), 2.38
(m, 1), 1.69-1.23 (m,
10H)Y, 0.93 (t, J=6.8, 3H).

460. 29

3.08

83

1H NMR (400 MHz, MeOD) 7 9. 05
d, I = 2.1 Hz, I1H),
8.39-8.24 (m, 2, 8.16 (4,
J=4.9 Hz, 10, 5.23 (d, J
=10.4 Hz, 1H), 2.86 (4, J =
15.6 Hz, 11}, 2.65 (m, 11D,
1.58 (n, , 7H), 1.37 (n, 3H),
1. 05 (s, 3H).

432. 36

2. 37

[0994]
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1H NMR (300 MHz, MeOD) 2 8. 67
(dd, T = 9.6, 2.8 Hz, 1H),
8.16 (m, 2H), 8. 04 (d, J=4.0
Hz, 1H), 5.38 (dd, J = 10.8,
3.2 Hz, 1H), 4.72-4.23 (m,
4H), 2.86 (dd, J =15.5, 3.3
Hz, 1H), 2.70 (dd, J = 15.5,
10.9 Hz, 1H), 1.15(s, 3H).

412.

43

1.9

85

1H NMR (400 MRz, MeOD) 7 8. 68
(dd, J = 9.3, 2.7 Hz, 1H),
8.47 (s, 1H), 8.38 (s, 1H),
8.32 (s, 1H}, 5.17 (dd, I =
9.8, 3.5 Hz, 1H), 2.87 (m,
2H), 1.06 (s, 9H).

392,

2,23

86

1H NMR (400 MHgz, MeOD) 2 8.75
(dd, T = 9.7, 2.7 Hz, 18},
8.18 (s, 2H), 800 (d, J=4.2
Hz, 1H), 2.81 (dd, J = 15.2,
3.1 Hz, 10), 2.55 (dd, T =
15.2, 10.8 Hz, 1H), 2.00 (m,
3H), 1.82-1.49 (n, 120).

454,

34

2.4

87

389.

13

2. 02

88

388.

2.01

89

383,

38

2.1

90

1H NMR (300 MHz, DMSO) 7 8. 68
(s, 1H), 8.43 (d, J=14.1 Hz,
2H), 8.23 (s, 1H), 4.96 (s,
2H), 2.88-2.55 (m, 4H), 2.45
(s, 30, 1.00 (s, 9H).

372.

1.8

[0995]
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91 A A B 374.42 | 1. 96
92 B B ¢ 374.42 | 1. 94
93 B B C 428.49 | 2.37

10 NMR (400 MOz, MeOD) 79,02
b, 1 = 2.3 Hz, 1H),
2.40-8.24 (m, 2H), 8.18 (4,
= 5,0 Hz, 1H), 4.91 (d, J
11.6 Hz, 1H), 2.88% (dd, J [470.27 2.6
= 16.0, 2.8 Hz, 1H), 2.65
(dd, T =15.9, 11.0 Hz, 1H),
2.00 (s, 30), 1.77 (dd, I =
27.9, 11.9 Hz, 12H).

1H NMR (400 MAz, MeOD) 7 .8.62
(dd, J = 9.3, 2.6 Hz, 1H),
8.48 (t, 7=5.4Hz, 1H), 8.32
(s, 1H), 8.29 (d, J = 5.5 He,
95 A A B ‘ ‘ 414.28 12.12
1), 5.42 (dd, J =10.0, 3.4
Hz, 1H), 2.84 (m, 2H), 2.18
(s, 1H), 1.65 (m, 4H), 1.39
(m, 6H).

.

94 A A A

96 A A B 407.37 | 2.79

'H NMR (300 MHz, MeOD) B
.95 (d, J=2.31z, 1H), 8.66
97 A A A (d, /=2.3Hz, 1H), 8.35 (d, | 393.43|2.5
J=15.2Hz, 1H), 5.12 (dd, J
= 10,7, 2.9 Hz, 1H), 2.93

[0996]
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1H), 1.10

(dd, J = 16.5, 2.9 Hz, 1H),
2.73 (dd, J=16.4, 10.7 Hz,

B 10-90%,
4, C18/ACN, & &fa=2.79

(s, 9H); LCMS #%

min, (M+H) 407. 37
[0997]  £2:W02005/095400(1) 4k 541K 1Cs0~ ECs0 NMRFHLCMS i 41
[0998]
MDCK cell bDNA bDNA
_ ce .
feA AFX ECS - ,
ot 2T X I1C50 (uM) L3l EC99 (uM)
(uM)
« ; gy
c1 ckﬁ»<> E L >20 (C)
\:ﬂ e ‘N
el
H
A
SN
LN
]
02 >20 (C)
F H,
.-‘.:25{ i .g’\
) \[ oH,
L |
C3 o o i >20 (€) | 3.38 (O | 9.37 (O
WK
[0999]
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c4 ot 2.33 (B) | 6.4 (€| >16.7 (©

[1000]  Sjids3 - 44 Py P 2

[1001] ST DR 70 , ik 75 4 By BRI (SUNGER/ F8 5 e ) T AT B Wi (250l / &
FL)» F AR R A50u1 )5 X 10°TCIDso Bl Balb/ c /N, (4-5JE1#5 ) o FHZH 27 3% 32 3L (DMEM, Sk
FR50R1 ) Moy RIS nf iR o 72 IR L J5 48/, FF UG AL G4 L A2 30mg /kg & H PR IR AL FE /)y
bR 1O o B5F H 44 B FIAEVE R BEAT VR4, AT 2L R o B Ah, FE Bt J5 R4 R = R 3E4T 4 Bk
UL, HF 0 F RN () 8K (Penh) o fEBCT 5 588 KL F AT TG R E 4R H 4 LL DL AE
W52 1 56K /TR 1CFPenh,

[1002]  R3.JLEBIEIT /MR ALY (ARG f5 5548/ N LA 30mg / kg 25 24 , RER IR, 2L 10K)
[1003]

AW FIEE % A E ik % (B8R )! WBP(Penh; 256K )*
1 100 26.6 1.88
2 100 14 2.03

[1004]  'YEEESI R ALIENT HEK P34 E B 1 N30-32% o

[1005]  “YEAFFFE (1) SEO B 7R AR AR XT HR 1) 7 I PenhfF 4342 2-2. 5, 5 T ARG/ INR N
~0.35-0.45,

[1006]  SEjitafg4 : Bipm) 1 /4 ot F 2 b

(10071  xf-TF WplEIVE F /35 5uAE -8, 48 HIB1iss 7 77k (Macsynergy ,Pritchard fll
Shipman,1990) , 7£% FIMOT A0 . 01fJA/Puerto Rico/8/34& YL, 4T = (1) 3L T-MDCK 21 iy
CPER I TE , A A MDREAT VPAG o AELH A 106 -5 b 220 2018 7 I 71 77 59 ) Al 92 R 2R B AL
kKT B A B FIT-705 (2 W, Bl fiRurutaf A, Antiviral Reasearch,82:95-102
(2009) ., “T-705(flavipiravir)and related compounds:Novel broad—spectrum
inhibitors of RNA viral infections” )fHEcS -2 WL, #WIPrichard ,M.N. fIC.Shipman,
Jr.,A three—-dimensional model to analyze drug-drug interactions.Antiviral
Res,1990.14(4-5) :p. 181-205 . iZ Ak /7 vAALAE U E LARE AL 7 2 52 411061 70) ) AS [R] ok FE 4L
A RIS Bl A DL S ) ol 152 1T 5 ER SR A T e A T B AN R B I 45 AR ok
THE U E] & o BRSO T 1004 40 2 Wi E A F S B IR) & AE50 22 100 - [A] 454, Ay v 28 B ] £
H o B[R] & 507 AR E H, S 9 1R] & sl i) ) B A e H

[1008] 4. WpFEIMEH]/HE Gl FHE S

[1009]
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1% K Bliss #5 (Macsynerpy) FiEti A28
Bliss ¥ WEE, 95% BHERKN g R

bl + Lalmd 360 FAEAER
Wbl + kB ES 1221 EREAEA
et 1 +HARKR & 231 B EAER
b2 +RamFH 250 EWME M
Wb+ kBES 100 ki D
bt 2+ LR A S 220 WM EHER
i 14 + B3 4% 545 EWHEAER
feoth 14 + BB 349 % . F) 4 A
bt 14 +3LIRES 255 R4 4E )
b 5T + RatE 268 EBHEAA
fth 5T + ki d 430 B EA
by ST + MEkS 171 EHEAER
WA Y RT + RS 348 EHEAEA
Wb 8T + kRS 412 EBWEER
feo-d 87 +ILARK S 2.7 AEF

[1010] KA SCIR AL A3 228 SCIRI A B0 N A5 e 51 B IR N AR SC o AR Sofd FIR e 4
5 R AR 38 5 Y AR SOk S S — 3. S Bl @ Janet S.Dodd,ed.,The ACS
Style Guide:A Manual for Authors and Editors, 2/t ,Washington,D.C. :American
Chemical Society,1997,

[1011] N4, BIRC A48 & HVR iUl I FA 1 A& I, AH T IA Ui B & 76 B 1 I F AN
L F) A A B PR S ] 12 9 L A R T B ASORI) SR A 1) S BT PR 5 o FL BT 1D AR R A 3 AE Pl
B SO 2 5K A5 T Y Y
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