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MK-3281 + ABT-333 ~ ABT-072 - PF-00868554 + BI-207127 ~ GS-9190 »
A-837093 ~ JKT-109 + G1-59728 ~ GL-60667 + AZD-2795 « TMC647055 B E
fHE o Hep o it FERSTHER o2b - RATEANTER o - THER
a-2a  RIZEHEAITHER o-2a » BE o THER - TERy RHEME - At
MEEEY) > P EEED 1 HCV {IFIH - At HCV fIHIH AR
I HOV S EGARFIHIH HCV RE & Qe E D2 — » HfTa
HCV HEGHATZEE HCV A ~ fitax - #:F ~ 5 - S - By HCV
HseRR AL  Friiey HOV s E O RE R - E0 - BE
B - HEMEAR - JFEBED NS4A - JEEHEED NSIB TG
HH NS5A - NS5B RNA & » LUKk HCOV fR s KR ZR N E%AE
#2E ARL(IRES) FIULE HukER S Fg(IMPDH) -

E A HRGEES ISR ERENABRANASY > THEX (D Le?
R HEES AT ER AR M ARG T - BAFREYHES
YIRIETERST R L - Rt - ARANRERMEVESY) - ST
UAEERARENABRHNEY > THEADFTREEYEHES £
BN — TR S REEEE F AR AU « MRS - AR
FARDHTRE TaRa S B R Te R B R A B SR A B 1t (B0 25 B ATk
) SRR RIREE - EOEF BRSO B Sy - RAREE
YRS - EALGTERIRS - ARSI MG ~ MRKERIRGEERT -
#5 BRSO TE ER AEEE - ABULEY) - RHEE (D i
EEY R HEEER TR 2 B BN Rt - SRS A R DU
HEREHREWER LG - Bie - MR E PRI AR T2 - 1R
IRABPARNEN S—E - B RN EESEIRGE TR
EABRARLEY) > RHE (1) EYEHEESR E AR 2T i — R
SRS F ARG © MRRISURPHRE S A AT 6 F RYlTE5E
2 FRIg AR ERn e B S RERIE - EffESHE
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SHErVEERIA - @A A T R - WREE - BRER
FEEEL & B AU F 2t/ R\ LA R RY ELAth FTREFOH B8E - WA RHRBEER

YIS TTEBARE - SEBEAH R SEREBRIOEERS - A5
HIA AL SPIHORIRKAENHY%T 0.01 23/ 5 (me/ke ) BEE/ KNI 250
B/ TR E/ R M R 0.05 mg/ke 2 8/KAIHT 100 mg/kg HEE
IR B H LB~V EGG R HOV /MERRR - BE AlEER
11 1 259 5 ReGEFREMTAA T ARPNBTHIZEYHSY) - BXEREE
AT R E R B EHARR - BB AT RhE & LA i B — I BRI TS R R HY
ERHRBAHARIER « IORRBRERE « fZENT - AR - ATt
EYRIPEIER ~ IGARRRARE Tl - 1Eh! - RERIRIm e - Ei
RIBAIBIRL R & A A LG R 8 BRI E S BRI B S ' 2 BRI
(IR - A BB S VI EER R/ NETE B 16765 - 11k - DIBY)
LG SR INAT BEEIFEERE RN MERIRESCR - —ikiE - &R
e FLE YRR BKYE R H AR BT ER RS R SR E RS |
HETEEREEIEIEM -

EARHNENESY RS ARPNTI SRS S E A
Y TR SEYRIA A - SIS R ZEY R B R
BEAEY  HIEFAGEERIRRF 10-150% » BiES EEGERIRATG
10-80% - ZEVISIRE BB S ERER L - PlEaH ik (REO
P T ) B - & /B (RO - & TEEER) -~ REREE (2
FERCR ~ A~ LA ~ BREAPY ~ TRIEAY ~ B/~ BP9 ~ WA - B IRAY
HE R NESEEE) B - AHZZERISR SRR E AT R E
R > BIATEERHEIER ) BB ERS - B IR IEEE S
S o

TR O ARAS ZERT SR BRI AL R BT IR (L - BB BRI © K
BRI © Ak MEEGEKIERIE P RUB IR ISGRE A - W] 5= R YR SR
REYE B (whip) & BRI PLIE Sem B PLAE -

B > HRUUABISB R A D ARAGEE - FE1EEEYIH o A8
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2 AR ORESEEERE (P28 - H - k&) HEE - @
BRSPS BRI R T B EAR PR ZEF RS (B
PEH EEEE T RN [BOREUHEE] - B EREWRE - R -
TIRCEIRIE E -

EIRERA0_EFrlir kAR E S Y - MESERIS AU R - kBl
BER - FEESEBREZAT - ALGBITRIFIEEE (BB a4 - 1
kg - BEiERReE - BEIERRESEUAIRER 2. 2F) NEWHINESY+ - EA T
ANER T BRI RSGE ST I A R B R SOEva Rl (BIansAs - ik
RIS ECRKERSA ) -

WAFESLFRRF > WATREERIREHE] - BEE - AR R
BERESYT - SENAEE SR - BB - KE (BIIn#4mEes p-
FUBE) ~ IOKEHRE - RRFIS A (BIANPIELERE - s aism
§9) « ARPEMHER - RL RS - HGELER R B i - &
LIns - AR RIS ENA RN, « HEMEHER - Bl - EL - #HEE
F o Pl - EEEREMTINESY) 0 TR EIER A - AR BIR AR -
BREEF > (EMEEAE] - #HEE b ea b &Y Ean_EttFrd e R e
Foft ~ (EEEERLET (BIAIAR AR - BRRE - FBBER Z Rt
B ~ EAERHIER] (BIanas) - RS (268D FV/ERscs] (Blang
T BEIEEHE ) RS o REUEIRNESY) - TTRREERE] (BIANE
5 kBt - PIRLRBAE (acadiamucilage ) SASHERMRIBER S RNENR)
ERRRINREET - R INE SIS - SO —(EBARITER - TR
AR - AR A R E S B R SRR - AN
AWEHERR ~ REIRRREE - ¥ Ot SRR SRR g DARS (- 3531 BR R
R L - AR EERES YRS - ARPNENAEYETHEH
HERITEMHEERRIR S - ERE G0 sCTRER 125 BRE T BRI Fr - W
EHKAZHNHBBE K - BRESREMEHRAEE YR (polish
coating of wax ) FHRHICREEIERAM L » FIEARHIIEE AL
BRI AR & -

LIRS BB ROR - BEAREIROEA o] IR 2 BB AL = - 18
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i &S EHERNMEY) - BB LEER S YATSE & TRk

TR PR B - T B o] e R o8 P AR ER VA AR B - SR AT I ASE A EIROSL

Al (BN EE A EAFIERERIR E LI LBLEERE ) - BRI - B
(BUATE T B R AR FHOR B S RS B LM A S RHOR A ) & -

SNRBEERIRS - R AR D ARAG SERTRI B BA RIBB AL, - b
RIS PAE R BTN - PIUER AR EEEREY) - WM
i o

REHOCEY) > LHRE (D) SR HEES 280
IERERBREAMGT - Pl IR - REEIRERS ERERE -
IEERE T tEls (BIAEREIRE - +/\ScHia smiiamaieas ) M -

AZHNLEY - LHRE (D) GV RHZESR EE St e
B B TR (R EBEE (LEY0TEZER) &RE - e
AT Ry A S AZEYE ISR T AR SYMENE - EEREWAIRERZ
JEMLI AR - ILRSEERY) - RISE R RPN AR - RISZER L
IR SRR A AU R A LR E R - A (hEYeE—
BV RERRSRE YA - RIPSERI SRR - SRS WBIasREL
B~ ROl - FRISE TR - RIFME - e - ROGUIH - REHE
PR ERBE /K BEIB B2 I L SR YD SRR M R B AL IR Y -

SRS BAG BER BEY SR AT F AR I RG ] (discrete patch)AfE R
WORFFEL R 32 3R F R VT - B0 > YEMERS T FHSE e T A BT
g% > SEE A2 H, Pharmaceutical Research 1986, 3(6), 318 o

B TR SRRV EEY BB T R R ) ~ SUE - IR ARA - SRR - B -
TR - R - BEBE - VEER] - KRB B EGE AL -

ERNE R AR 2R ZEY R v E AR B B F R I R AL -

AR SRR TR BEYD B (EL rh i ie 78 ] B8 L FE R R 120 20-500 £k
HEAHAE - R SR TTHAGEE - BliEeSEEN L& FrEnE
AAFPIREEA - HrhEBg e - BN TER B s 2 A sk S 4G 28
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BB RBERETE R K AR St A s -

SEREEI ARG SR BEY BB R RS TR TR B (dust) SRAEFE 2
(mist) > FJFARFHEAGT BAVEIERRERER - BIORASS - IRASEEM
BHBERREBEHRHRISEE TS5 -

ER AR ZEREEYISTR AT DA ER - [B5E2E - JUBA - B - R
Bl ~ W~ SEIREI SR FE RIS -

B B RS M e SR S SRR R RS /K AT A M S T S VA R Bk e
FFEKMEEEERR R » /KRR R AR B T S B LEMAA] - 2
R~ SR BIF R B2 E MRS RE R - K MERIFE K M R
B RS RRIPRIF G TR - SORIAI AR BB B S RIEA SR - Hlan
BEHIL YNNG - AT RS R BRI T - AR ARTIA
R REEES - BIAESTRIZK - B RO E R AR RN R v e A
B et - RERLFA R BB

FEEBRNE > BT DA LR R BIRIR > DASY - RIBR A B Rt s
BB BN A SIS, AR E Ry - BIATEH O ARAS BEAT:E SRR AT
FERRLRA -

R SVIFIZEIR SR R

ARt T AR S Y EEEYIE S Ve S EE Y PRI F -
PratgERya] DA Y HOV $HSGAERITIH] HCV WEE R TRENEDZ
— o At HOV REGAEES HCV #A - BiRk - ¥ - AR - 5 - 8K
WY HCV WyseBmesEE - At HOV imE R EEEER - BEW - €8
HOM - MERBREOR - JHEMEED NS4A - FERSHEER NS4B FIFEREHEE
H NS5A - NSSBRNA R&H 1 DU HCV S BIFT TR B2 n TR bE e
EAF(RES) FIHLE BRI S8 (IMPDH) - AZHAFTlE— (L A Yyakas
VIR G AT DA GBI BT 2 e (HC V)R N BT 28 e » el -
H#f HCV NSSA EEAREFAHIGIEM -

WEAREIMCEYSEEYESYIRREINERTE  E— S aEHEE
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FRZEELM HCV 229 - dHit - W LU ARIRRML S e Hethhi HCV 213
ThEER - Hp iyl HCV WEEY B TER - FIRENK - aN%2 - B
MR 6 BNFK 12 (GRS | IR T MMEERMLEY - T8 RNA -
X2 RNA - BREEELE - [ILE 5°- BB IR SRR - SRS - SRIZbE -
=&ML T - EHEE BT ( Bavituximab ) ~ Civacir ™ ~ 7 %5 B (boceprevir)
B A b (telaprevir) ~ REHERE (erlotinib) - daclatasvir - simeprevir
asunaprevir ~ vaniprevir ~ faldaprevir -+ ABT-450 - danoprevir - sovaprevir
MK-5172 ~ vedroprevir ~ BZF-961 ~ GS-9256 - narlaprevir - ANA975 - ABT-267 -
EDP239 - PPI-668 - GS-5816 - samatasvir (IDX-719) - MK-8742 - MK-8325 -
GSK-2336805 ~ PPI-461 - TMC-435 - MK-7009 - BI-2013335 - ciluprevir *
BMS-650032 - ACH-1625 - ACH-1095 ~ VX-985 - IDX-375 ~ VX-500 - VX-813 -
PHX-1766 - PHX-2054 - IDX-136 ~ IDX-316 + EP-013420 ~ VBY-376 -
TMC-649128 - R-7128 ~ PSI-7977 ~ INX-189 ~ IDX-184 - IDX102 - R1479 ~
UNX-08189 - PSI-6130 ~ PSI-938 ~ PSI-879 - HCV-796 ~ HCV-371  VCH-916 -
VCH-222 + ANA-598 - MK-3281 - ABT-333 + ABT-072 * PF-00868554 -
BI-207127~ GS-9190 - A-837093 ~ JKT-109 ~ G1-59728 - GL-60667 - AZD-2795 ~
TMC647055 B HAHE - HF ATl +ERRTER o-2b - RZ BT
BR o THEE o2a RLTEAKTFEE 0-22 - HE o-TEE - T8
Ry RHEME -

i B ESARR SRS SRR ERIER S - E—2 ek
SEEH AP HCV 288 - Hooh » HAMHT HOV Z89m] DIRI ARk & s H 28
VI eI EaEE - AERLSYEEYEE Y EREERL - S5/
S YEEDE SV ERZRIZIRT—E5) - H bt HCV ZEyyml B A
WEVIRIRFGEES A RIRFRGEE - RERIIEDL - ARZETTCASERAMEITAN 6 /INKF
2/NR~1R2KR-3RC1RE2F 3/ 1ERARK2 EHET -

REHIMC S PIEEES iR ZHH S B E B B REE S
FE B H BT — (E 52 (B A B BT 2R B E A R - RIS
BBV (b S PIRIR S W] AR TG ZE B AN ATAG SR R A Rt
TRBEE BB SRR B AR - W FRHILERER B KRR R E R B b e
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o SERRINER - iy 0 BENRG - BB ERER - FRE
F 0 MRS FF o MESYSGH ST L — B s S (B H A S R A &
Fa%E > ANANEEIARTRTRREY -

— RS HGETE

— il ABARLE YR LUEE AR A P i Y O S e S E
FRIEEE - B » HpIRENERWNADOAFR - THHNKEGE
MEREIHRE SRR ARHARNE -

Ff B AR BB A B R EERRE] + A AR i i1 82 SR8 A AR 2k
BB S ARHAEMMAEY) - ERANEmAZRHR L SYRIH
CHEEHRBREARHNHEI A - Gl - R\ABEIFLEIEFIE
WIS PIR & T AR Dh 3t Ak B B sk B 510 N B @@ B 6 )7 R 58k
AEE R ORE T EEE - & A H AL T AN RIS R T A58 B P
19 > B SOFE R — S H A BTL - 5541 - AT A BRI K ESE
SNEY S RE AR 1 th A P hE F R A B H At e S IR B4R -

THEFTREGEAE RS > BRIEHA T ERAM AR E S KE
S EE A E Lt FER 20 Aldrich Chemical Company, Inc., Arco Chemical
Company F Alfa Chemical Company - {5 FIEFER 18 A R&EE— L #ifk - B
FEH A TR - — AR BN ETE R AL TR - BE RO EE R R
BN E AT - RBEFEFHERERAA - FEBEASZHEIER
N AEBEE IR ESE -

EKNERE SRR B ZRERBE BRIz eE -
oK — @ H & 2B S ss EREZESE] - LB OB - A
IECE » NN-Z R Z B R0 NN-Z B 5L B i 2 R K R B S 8 02
BeisE A

DT RE— K EEZFRKERER TEARKAR L E—HRE
(BRIEH MG HEFRA) - KIEHHAE L SERKEE - EYESES 4T
A - BEHEAR AT E R R -

TR R AR B - BB (300-400 BDEENTE BB L TRK - &%
$HREEELL CDCl3, d>-DMSO, CD;OD 5, d°- B S vA I ($RE L ppm £
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B{7) - A T™MS (0 ppm) EC&{(7.25 ppm){ERS 2 IRERYE - H IS Hig
FHRF » HEH{5E A T EI RUME RS - s (singlet ERi%) > d (doublet: &E1%) - t (triplet -
= &%) » q(quartet » PYEE) > m (multiplet » 2 &%) > br (broadened » &
&) » dd (doublet of doublets » R{E&EHE) » dt (doublet of triplets » =&
i) - BEHH - HifHz)Fm -

EAEAR FEE 2l (MS)E RLE B AL G1312A 7T 1 a G1316A TCC
(R RIFAE 30 °C)RY Agilent 6320 ¥ LC-MS HySERHEIKEIERY -
G1329A B ENRIEZEF G1315B DAD i8S FE X0 AF » EST IRFEFR Y
LC-MS Yt -

ARAFATT EE E S (MS) B RHB R EC fif G1311A PUITIEFI G1316A TCC (f
MBRFFTE 30°C)RY Agilent 6120 A5 LC-MS B 3HEZKEIE R G1329A
B BRI E5F0 G1315D DAD 4l a5 FEH 5204 » ESI HAER Y LC-MS

Ll - RIREE 3 #R B T Agilent Zorbax SB-C18 4% » A& 5 2.1x30
mm > 5 pm - 7 SRR @ AR ah IR B R TER © JisE /S 0.6 mL/min; HPLC
I A2 3 3B AE 210 nm F 254 nm jEAY UV-Vis 7 53K EC #kH AT » IR
BIFEES 0.1%H e ZBE R (FH A)FD 0.1%H B e W /K V¥R (FE B) B8

BV ERAAN5R 1 FroR
*x 1
] (mmin) A (CH;CN - 0.1% HCOOH) B (H,0 - 0.1% HCOOH)
0-3 5-100 95-0
3-6 100 0
6-6.1 100-5 0-95
6.1-8 5 95

a2 EE Agilent 1100 A3 & BRI E S (HPLC)ZKEHME
#y > Hi UV #8E7E 210 nm F1 254 nm & » Zorbax SB-C18 #% » i8S
2.1x30 mm > 4 pum > 10 534% > FiEES 0.6 mL/min » 5-95%1(0.1%H £ 2
FEER)EI(0. 1% B /KIEWR) » HEBEREF(E 40°C -
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T EERANE HE AR
HOAc g

MeCN, CH;CN Z g
NH; & ‘
NH,C1  &fb&E

BBr; =JR1HH

BSA 4MEBREH
Br, =

BOC, Boc #U] &EEHE
Cs,CO; ﬁb%&ﬁ@

CHCl; &1

CDCl;  mAED

Cu il

Cul it At e 9

Et,0 ZEk

DMF N,N- = H B A R iz

DMAP  4-HEENMLE

DMSO  —HAELEETH

EDC,EDCI  1-(3-Z“H&HEANE)-3-ZH Mk — i iz g
Dppa  ‘BEBIK N

EtOAc ZMEZEs

EA LB 2B

HBr TR

HCI BE R

HOAt > HOAT  1-fRE-7-F B =0
HOBT  1-¥EFW =&

H, AR
H,0, WEAR
Fe i

LDA —RRNENE I H
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MCPBA RE RS A HER

MgSO,  WilkkEE

MeOH, CH;OH FA i
Mel R R 2
CH,Cl,,DCM  —&Hix
NMP  N-FEELILRE fe Hd
mL,m =ZFF

N, R

Pd/C 10 /1

PE AHEE(60 - 90°C)

PBS B AR R K

POCl; =& &

Pd(PPh;), Y =Z=E:ws0

Pd(dppf)Cl,  1,1'-8E( 5 EB) K #] — &8t

K,CO;  fixBAST
KOH @& ks
RT > rt =f

Rt R R Ry P

NaHCO; g & h
NaBH, #iEfbn
NaBH;CN SEME L
NaOtBu T EE$h
NaOH @& fkih
NaClO, Ea&EfEsR

NaCl 2 ALEN
NaH,PO, ik — E5H
NaH fftin

Nal Tk 8m
Na,SO,  HREEEH
TBTU O-ZK 3 = 4 M-N,N,N'",N'- /Y EF 2L R /U S5 R A s
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THF Y 4 Ik T

Et;N, TEA =ZJi%

TFA =R
P(t-bu);  =(FUT E)Bk
NBS N-iR T ZEina &
TBAI  PUT Epfifhgr

H,0 K

TEAF  ZZ 98
PPA % R
T£,0 =& P AR ET

HCLEA &/LELBLEE

DIPEA _—RBRNEZER

DME L ER Rk

HATU  2-(7-fE&Z0E =& %)-N,N, N N'- /4 B3 B R 7S 508 B B

NIS N-fl AT —ffine %

TFAA =& LBEET

SEMCl 2-(=FEWHEE)ZEFER

Dess-Martin(# 87-% T &%)  (1,1,1-=Z28&E3E)-1,1-24-1,2-
2 h R -3 (1 H)- i

p-TSA (TsOH) ¥ H ZEfwEk

TMSA  =HHEWEZR

BERE  2,2-"HE-13-ZERNEB4.6-

BAST  #Q-HEEZLE)RE=HMRK

SbCl; =& fkss

SmCls gikiz

LiHMDS /SHE: TRy ik H 4

TMSCl = HEEW T

PhNTf,  N-ZEH# (=& B erifk) o i

TBDMSOTS T & Z R E B R IR RR B A bt

E;,NSF; Z—ZEE=F1m
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MTBE  FRET ELEK

LiN(SiMes), —(= B/ )E 4

PPh;MeBr R EHE = RELH

Lawesson’s Reagent (553 7) 2 4-(4-FFHIEFKID)-1,3- 28k
-2,4-lf5E-2,4- ALY

MTBE  FEEFT HE

TEBAC FE=ZE& &

I Tt
DAST _—_ZfEE=F1hR
IPA HNEE

TCCA =&HZ&HIrEE

TEMPO  2,2,6,6-V4FRENe- & -2k
IMPDH  JH H#E R = A

IRES B AERG ARG

BRI
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R R32)
Na BH4 a0|d base NaBHa
o 7 N\ o o 7\ o _o 7 N\ o _o 7\ oL Pd/c _o 7 N\ o
-—YZ \ —Y2 -—-YZ YZ Y2
(Rs"h (R5 ]
O—</ \><—: OH —™* TiO —</ \E OTf
-—-YZ —YZ
v ~ N__A
NPg 2 1,
HN__A;. Ly OH Y4 N_ A, Pg 8 [ e 1A2
ho_Pg84 Ay s N ANys —
[ Feta (e e AR
HN" AT xS BN s H
? AT
8 9

1"
N\( O, o]
A . ’
A ’\\\( Y N~ ™ B-B
Yi /N ' LA, HO R4 R62 121 IQ—«NI )Aixﬁ Jd o
- A
H 3
O Pd
H

H H R4

N
G
R o

O R15B
53){ HN R14a
R, OI
Ti0 /\OTf7 - NH
=y2 A1 A2 ‘S,
R"‘a N
_YZ AyA,
Ri6e < H
\< Yq

LAY 15 ATLURBRAR TS 1 BEEE - Hd o £ A AZFIA°
IR E N8 CR' > X° B F > Cl» Br» [ 3@ > WHR wo Y-
Y, R™ £ R'™FIR'® BAAASIAFTRLN S35 - Pr SRR - 41
Boc » Fmoc » Cbz & - (L&Y 1 EERBIMEAERTEEHLED 2
k&Y 2 FEREIER TEEILEY 3 L&Y 3 ERNIER TRABRERIE
BELEY 4 (LAY 4 TEREBEIRE AT PA/C fER THEELEY 5
L&Y 5 RPEBELAY 6 (LAY 6 TEW K = F FREEEETH /R 53
&Y T - (L&Y 8 BULAY 8-1 B RIESR LAY 9 7110 (RS
Y FER ARSI R T INBEAEELAEY 11 k& 1| RESEERILE
Y12 > WE—FELAY 12-1 FHEEELEY 13 - (LEW 13 1R
T UL RS SE R B S FES R LAY 14 LB 14 SULAY) T 18Rk,
T TR R ESE E LAY 15 -

BT 2
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H  Gioxal
& 16 17 18 19
H
N o]

H H o) Ho \(,s
N N Ri¢ R 212
NaSO;  Y; j/ Y ]/ 2
o 0 104 o
Pg H »
20 21 R14

R16'$

L‘/H BHTHE ;:H DessMatin_ YL‘/H NH,OH j NIS Yr>_< I
N
Pg

L&Y 22 FTLABE SR T 2 BMEE > e £ Y, RYIR AR
INAFFUARTIRE) &3 » Pg FREIIRFEEE - 21 Boc > Fmoc » Cbz T » L5
8-1 7ERlte e ER T R A RFE N EREIL S 16 - FERARM-E THISEL
TREWEY 17 L&Y 17 ERKEZLZEOER TREFEILEY 18
L&Yy 18 B2 NIS ST EREULEY) 19 - (LEY) 19 fEREmBREANY N FERS
RPREESEILEY 20 - (L&Y 20 BiRERELEY) 21 » T
SEULEY) 212 BAMRS KIEGEIEY 22 -

B3
(R%%),

(R*)
NaBH‘ ac|d base NaBH‘ NIS
P a 0 4 o~ N\ o~ N pac ) i\ -
_Y2 —-Yz —Yz _Yz —
27

Ul Gl RN

O/\I—_’Ho/\|————1-fo/\l

=y2 —=y2

28 29 30
< O + XE—(:>—A<' —_— Ru/j)j\/ ) NH40AC x5_<‘>__(\/\/\
Pg ~ .

PN~/ 4
(R,
(R%)

] O‘e e’o /LQ\ PN,
Sl TIO 130
o O
- . .___Y__.
- i >—@\r\ 0 ) ﬂw
PgN\/
B— _
; é TG
—YZ Y1

& (R%)

R‘B
—————— \ / \ R“ N ﬂ
W ﬂ y -
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gAY 40 AT LUEBE R 3 BMHEE] > Kb > X° B F-> Cl» Br»
I SREEEE - IHH > &wo Yo Yo R* R Y Y2 £ RYFIR A
BUAZHFTMAEE > Ps BREEREE > W1 Boc > Fmoc » Cbz & - ﬂ(/"\
Y 23 IERFEM S SR ER THEIMLEY 24 > (LEY) 24 TERRHIERT
1SEULEY 25 > (LAY 25 FERAER TRAEEILAY 26 - L&Y 26 7E
SEFFEIRE LSRR PA/C FIFER TEEMLAY) 27 » L&Y 27 B NIS [ FERS
EbEY 28 LAY 28 IEFAEEEILEY 29 » LAY 29 T = & s
EEETHITEF T EEILEY 30 - L&Y 31 B{L &Y 32 RS K IESENL
&1 33 BRERBREREATIEREGEEEY 34 a4 E—F
TESERfE (L T BB SRR B B R FE B 2L 511 35 - (ke 35 B EY)
30 7ESERUEL T R A BB R FEBEILEY) 36 - (L&Y 36 HE—H L IR
16T SR A R R S S 2 &Y 37 - (L&Y 37 Bl{kEY) 20 1EEEHY
el T AR R SRS 38 - (L&Y 38 RIREREILEY 39
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A 2,5-_HEEIKXHRE (2.0 g, 12 mmol ) BAZEEEE (1.73 g, 12 mmol ) % >
100 °C [ JEE 2.0 /)NKf - RRIESER1% > INAVK/K (50 mL) RS RE - PR
B (2M) Ra¥RAY pH EFEZE 1, 7K@ EtOAc (S0 mL x 3) ZEHY » B
FEFI BRI R/ ENE » $E7K Na, SO FZ R » IRMERAR g8 (JERRA
PE/EtOAc =3/1) BE|EE- 21 g FEE : 83% -
MS (ESI, pos.ion) m/z: 211.1 [M+H]" ;
'H NMR (400 MHz, CDCly): & 6.70-6.78 (m, 6H), 3.78 (s, 3H), 3.75 (s, 3H),
2.91 (t, 2H, J = 7.8 Hz), 2.65 (t, 2H, J = 7.8 Hz) ppm *
FH2) hEW1-2 NG

&% 1-1 (4.68 g, 22.3 mmol ) B PPA (50.87 g, 24.8 mmol ) &I
FENE A > 80 °C [IE 4.0 /NKf - IEFE R » IIAVKK (250 mL) - FH ZERZ
e (100 mL x 5) Z£HY - HE§HE B R EL SRS IFIs A R Bk vtk - fE
7k NaySO4 Bz » IEfEERARM T Etra Bt (YEMRE] : PE/EtOAc=3/1) 1§
FlEEaEls 3.0g  EE 0 70% -
MS (ESI, pos.ion) m/z: 193.2 [M+H]" ;
'H NMR (400 MHz, CDCL):  6.98 (d, 1H, J = 8.7 Hz), 6.73 (d, 1H, J = 8.7
Hz ), 3.90 (s, 3H), 3.85 (s, 3H), 2.97-3.00 (m, 2H), 2.65-2.68 (m, 2H) ppm °
HER3) (EY 1-3 &R

BieaE¥ 1-2 (11.52 g, 60 mmol) FEHYFREE (150mL) & - 0°CF - /i
A NaBH; (1.3 g, 40 mmol) » fN5ek » ZIREIE 1.0 /N7 - RKIESZ R4 - 1
AZK (50 mL) N IE - BREFES » FERYH EtOAc (50 mL x3) ZEHY
B HAH A BN R /K YRR - S/KIREESRRZIR - IRMERAE g 0w (L (Bt
{75 : PE/EtOAc=4/1) 13EIEY) 9.78 g » FER : 84% -
MS (ESI, pos.ion) m/z: 195.1 [M+H]" ;
'H NMR (400 MHz, CDCL): & 6.63-6.70 (m, 2H), 5.45-5.48 (m, 1H), 3.82 (s,
3H), 3.78 (s, 3H), 2.99-3.07 (m, 1H), 2.68-2.78 (m, 2H), 2.44-2.46 (m, 1H),
1.97-2.06 (m, 1H) ppm °
FER4) LEY 1-4 BIERE

&% 1-3 (3.18 g, 16.4 mmol ) YAFY THF (100mL) &> 0°CF »
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A p-TSA (1.4 g, 82 mmol) > BEIFiFE 2.0 /K - KIEZZR % BWEEE >
A NaHCO; ¥5%8 (50 mL) IR FE > BRzk THF £ » Fi EtOAc (50 mL x
3) ZH > AEE AR KRR - SOKTRERERRZEE - IBRE R
HEREA (YElRP - PE) BJEINGERE12g EER:42%-
MS (ESI, pos.ion) m/z: 177.2 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 6.99-7.01 (m, 1H), 6.74 (d, 1H, J = 4.32 Hz),
6.66 (d, 1H, J = 4.32 Hz), 6.47-6.49 (m, 1H), 3.86 (s, 3H), 3.85 (s, 3H), 3.37 (s,
3H) ppm °
SERS) tLEY 1-5 BIE R

LA 1-4 (120 g, 6.82 mmol) » 1,4- "3 T4 (1.54 g 7.15 mmol)
PAF: TEBAC (0.3 g, 1.36 mmol) AR DMSO (30mL) & - 0°C | » 428
1%/ NaOH 7K¥8¥ (50%, 2 mL ) » &5 » 50 °C [ 2.0 /NEF - R fESE 2 1%
IOAZK (50 mL) S FE - KIEH EtOAc (50 mL x 3) ZEHY - HHEAEFI 66
FORBE/KGEHR - SOKBRINGZIR - IRMERISAE @t BER(L (BERRED : PE)
SEIFEEHIRY) 1.08 g » FEEK : 69% -
MS (ESI, pos.ion) m/z; 231.1 [M+H]" ;
'H NMR (400 MHz, de-DMSO): 8 6.67-6.69 (m, 2H), 6.61 (s, 1H, J = 436 Hz),
6.43 (s, 1H, J = 4.36 Hz), 3.81 (s, 3H), 3.79 (s, 3H), 2.38-2.43 (m, 2H),
1.96-2.03 (m, 2H), 1.82-1.86 (m, 2H), 1.54-1.60 (m, 2H) ppm -
HBR6) LEY) 1-6 NERL

REEY) 1-5 (1.08 g, 4.69 mmol ) WEENEE (15mL) % > 4 HIIIA
f{k Bt PA/C (100 mg ) » BEEE (0.56 g, 9.38 mmol ) LUk NaBH, (0.7 g, 18.76
mmol ) > JN5E1% » FIRKIE 1.0 /NEF - RIEE 2R - Wi HBE » IRIKIEAE
‘T REM L (BEIRE] - PE) B3I EMIAY 0.89 g » EHR 1 82% -
MS (ESI, pos.ion) m/z: 233.1 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 6.59-6.64 (m, 2H), 3.77 (s, 3H), 3.75 (s, 3H),
2.77-2.81 (m, 2H), 2.03-2.18 (m, 2H), 1.94-1.91 (m, 2H), 1.82-1.78 (m, 2H),
1.68-1.64 (m, 2H), 1.58-1.56 (m, 2H) ppm ©
FERT) EY 17T ER

Bt &%) 1-6 (0.89 g, 3.84 mmol ) B DCM (15mL) /> -78°C F >
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#Z189A BBr3 (2.2 mL, 23.04 mmol) » % » ERIE 1.0 /J\Kf - KEEZR
% > IAVK/K (20 mL) S IE » 7KIEH DCM (20 mL x 3) Z£HY - HHk
FEFH BRI R K Yk - SE/KIREBRSREZER » IRMERISHE @t BERie (YRR
| : PE/EtOAc =4/1) BEIHEERE 064 g » FEXR 1 80% o
MS (ESI, pos.ion) m/z: 205.1 [M+H]" :
'H NMR (400 MHz, CDCLy): 6 8.37 (s, 1H), 8.31 (s, 1H), 6.35 (s, 2H), 2.61-2.65
(m, 2H), 2.18-2.11 (m, 2H), 1.81-1.77 (m, 2H), 1.75-1.69 (m, 2H), 1.63-1.59 (m,
2H), 1.47-1.45 (m, 2H) ppm
SR 8) EY 1-8 G
Bk E 1-7 (0.62 g,3.04 mmol ) IFRDCM (15mL) 1 0°C T » #2
EHIANLLE (1.95 mL, 24.32 mmol ) % - #&#P 10 435% - A THO (2.04 mL,
12.16 mmol) » 5 - EIRIFE 2.0 /NKF - FESE2R4% > JIA DCM (50 mL)
TR WY B HAH A BN R Bk ek - HOKBRBRENEZ 1R » IR G
TrorBERi L (BERRE] - PE) [EIFEMIRY) 132 R 1 93% -
'H NMR (400 MHz, CDCLy): 6 7.21 (d, 1H, J = 4.52 Hz), 7.14 (d, 1H, J = 4.52
Hz), 3.03-2.98 (m, 2H), 2.13-2.04 (m, 4H), 1.90-1.85 (m, 2H), 1.79-1.71 (m, 4H)
ppm °
HER9) LEY 1-10 5K .
0°C T % DIPEA (19.5mL, 118 mmol ) HIAZE{kEY71-9 (20 g, 107
mmol ) Ed{t,5%) HATU (48.82 g, 128.4 mmol ) B THF (250 mL ) &¥&H »
fEVRARE 0.5 /NIF 1R > s HEIALEY) 1-9-2 (22.2 g, 119 mmol ) » 52
FIRIE 4.0 /NEF - [FESE R - vk (100 mL) EHSHE » BRZE THE -
A EtOAc (200 mLx 3 ) ZEHY » S H BAT R /K ok - KRB ShEz 1 -
RERESEMEY - EEART -2 NE - & LS 2IRNEYEIKZE
(100 mL ) H - 40 °C KRR - FESE 21 » iE S ETR - FIERYIH EtOAc
(400 mL ) ¥ > MxFEESAARE (150 mL x 3) pEifk - MOKTREZREZIE » IRHE
TR JFAT B (BERRA - PE/EtOAc = 1/2) 19 EIL &Y 1-10 (35 g» FESR
81%) -
MS (ESI, pos.ion ) m/z: 367.3 [M+H]" ;
"H NMR (400 MHz, CDCl3): 6 7.68 (s, 1H), 7.42-7.40 (m, 1H), 7.30-7.28 (m,
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1H), 5.11-5.09 (m, 1H), 3.45-3.43 (m, 2H), 2.94-2.93 (m, 1H), 2.21-2.18 (m,
2H), 2.01-1.91 (m, 1H), 1.49 (s, 9H) ppm -
SER10) LEY 1-11 &R

BE%) 1-10 (10 g, 27.39 mmol ) &5 EtOAc (50 mL) » 0 °C FiEA
FILERI 2 ZBREIR (60 mL, 4 M) 1% » Z IR FE 8.0 /N » K IESE 2 1%
T - AR ZERR AR R 1S E] 8.0 g TR EERS > K © 86.49% -
MS (ESI, pos.ion ) m/z: 313.2 [M+H]" ;
"H NMR (400 MHz, CDCL;): 6 8.01 (s, 1H), 7.70-7.76 (m, 2H), 5.27-5.25 (m,
1H), 3.31-3.30 (m, 2H), 2.77-2.74 (m, 1H), 2.54-2.52 (m, 1H), 2.40-2.37 (m,
1H), 2.30-2.10 (m, 1H) ppm -
SR 1) & 1-12 B8

BHLEY) 1-11 (6.0 g, 18.8 mmol ) » (k&%) 1-11-2 (4.9 g, 28.2 mmol )
A1 EDCI(5.4 g, 28.2 mmol ) A2 DCM (100 mL ) 0 °C | - #8110 DIPEA

(18.64 mL, 112.8 mmol ) #% » B JE 3.0 /[NiF - [ FE52 2% » N ALK (100

mL ) S HE - Fl DCM ZEHY (150 mL x 3) » FHAH A sEF0 sk vk -
/K NaySO, ¥zt - IRMATRISAT @A B (YEHA] © PE/EtOAc =1/2) 155
577 g [EIBE > FER : 85% o
MS (ESI, pos.ion) m/z: 423.3 [M+H]" ;
"H NMR (400 MHz, CDCls): § 7.59-7.51 (m, 1H), 7.34-7.21 (m, 2H), 5.42-5.38
(m, 2H), 4.34-4.30 (m, 1H), 3.87-3.76 (m, 1H), 3.70 (s, 3H), 3.66-3.62 (m, 1H),
3.04-2.98 (m,1H), 2.25-2.21 (m, 1H), 2.20-2.13 (m, 2H), 1.96-1.94 (m, 1H),
0.88-0.84 (m, 6H) ppm -
SRR 12) ey 1-13 KGR

BHE% 1-12 (3.0 g, 7.1 mmol) » {1597 1-12-2 (2.72 g, 10.7 mmol ) »
Pd(dppf)Cl,"CH,Cl, (653 mg, 0.8 mmol ) F1KOAc (2.09 g, 21.3 mmol) B
RIENT > No AR5 > £ A DMF (30mL) » 90 °C [ZHE 3.0 /N - [FESZ 2
% WEFE > A EtOAc (200 mL) MRS FEW » Ry Ee L 18T - 189RSD
BlIAZK (50 mL x 3) FISIRIREE/KGEH - KRB IR » IRMEREHE
Mook (HElRR « PE/EtOAc=1/2) BEPKEEER 2.1 g EX : 62.87% -
MS (ESI, pos.ion) m/z: 471.3 [M+H]" ;
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'"H NMR (400 MHz, CDCl;): 6 7.87-7.80 (m, 1H), 7.71-7.66 (m, 2H), 5.47-5.42
(m, 2H), 4.34-4.30 (m, 1H), 3.86-3.84 (m, 1H), 3.70 (s, 3H), 3.64-3.62 (m, 1H),
3.04-2.98 (m, 1H), 2.25-2.21 (m, 1H), 2.20-2.13 (m, 2H), 1.96-1.94 (m, 1H),
1.35 (s, 12H), 0.88-0.84 (m, 6H) ppm -
HE13) EW 114 BIERL
B &%) 1-8(50 mg, 0.11 mmol ) £ 5%7 1-13(131.68 mg, 0.28 mmol ) -

Pd(PPh;), (25 mg, 0.02 mmol ) 2L K,CO; (91 mg, 0.66 mmol ) $%72H DME

(20mL) 0 7K (0.4 mL) > FRMRFET » 90°C [ 3.0 /NFF - S
21%  WwEER > JOA EtOAc (20 mL) WS ERE » 725 KFIeER]
BRI/ - SKRERINEZEE © IRt Bt (el -
DCM/MeOH = 50/1) 152X EHEERE 75.37 mg » ESK : 80% -
MS (ESI, pos.ion) m/z: 857.5 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.78-7.69 (m, 2H), 7.48-7.47 (m, 1H), 7.38-7.32
(m, 2H), 7.22-7.18 (m, 2H), 7.06-7.01 (m, 1H), 5.54-5.53 (m, 2H), 5.48-5.46 (m,
2H), 4.37-4.33 (m, 2H), 3.89-3.87 (m, 2H), 3.71 (s, 6H), 3.13-3.11 (m, 2H),
2.94-2.92 (m, 2H), 2.48-2.32 (m, 2H), 2.29-2.11 (m, 4H), 2.09-1.92(m, 4H),
1.58-1.36 (m, 4H), 1.82-1.72 (m, 8H), 1.11-1.03 (m, 2H), 0.92-0.86 (m, 12H)
ppm -
BHhtip 2

SRR
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O NaCl_ choyc»-i; NaBH4 P~TSA TEBAC/50% TEBAC/50% NaOH_
AICI;, HO Acetone  q “MeoH ~o “omso
.‘ NaBH,/AcOH CHSCOGUAIC TPy
__._a.
PUCIPA o DcM “DoM” 4o oo 70
T 0.
O _TBOMSOTHDIPEA _ 1aomso OTBOMS _NBS _
DCM T
Pd(PPha)¢/KoCOyDME/MH,0
211 2.12
o} ‘ ' o) E>4<o o) o Q (\/I NH{OAc
Br Br DIPEAIDCM Xylene

213 214

OH 1112
N
CX\ \ H EDCI/DIPEAHOAT/DCM
NBoc 215 2416 A4HCI
O
N

o 217 : ,\Q
HN T[/ \;/\NH
O’&o o)\o

/ \

SER 1) (LS 2-2 A

RE=&LsE (90 g, 676 mmol ) LUK &SN (25 g, 432 mmol ) BHAE
fiAR > FHEZE 150 °C - FRES Y2 BRI - RIEIALEY) 2-1(20 g, 135
mmol ) » 524 » FHEZE 200 °C [FE 1.0 /NEF - RRFESZR1% 1Al Y JE
BEIAVKK (500 mL) o - @R EGEIREER - R EsEY
19g» BESR : 95% -
MS (ESI, pos.ion) m/z: 149.5 [M+H]" ;
'H NMR (400 MHz, CDCLs): 5 7.41-7.38 (m, 1H), 7.24-7.19 (m, 1H), 6.80-6.79,
6.78-6.77 (d, d, 1H, J = 4.0 Hz), 5.46 (br, 1H), 3.06-3.03 (m, 2H), 2.69-2.66 (m,
2H) ppm °
SER2) (L&Y 2-3 G

’EEY) 2-2 (5.0 g, 33.7 mmol ) B2 K,CO; (23.4 g, 168.5 mmol) iEE
ANE] (50 mL) o » JuARLELE (3.15 mL, 50.55 mmol ) » 60 °C X JfE 5.0
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INRF - ESE R 1R - IRAE DU - FIERYInACK (150 mL) #1 EtOAc (150
mL ) > FIMREE » BB &R - ZKAHA EtOAc (150 mLx 2) ZKHY - &HE
PEAE - BEANR /KGR - MK NaySO, 8215 - BRI A BN (¥
Ji7| : PE/EtOAc =10/1) B3 HEERE 25g EXR 1 45% -
MS (ESI, pos.ion) m/z: 163.5 [M+H]" :
'H NMR (400 MHz, CDCls): 6 7.51-7.48 (m, 1H), 7.30-7.26 (m, 1H), 6.91-6.87
(m, 1H), 3.90 (s, 3H), 3.08-3.05 (m, 2H), 2.70-2.67 (m, 2H) ppm -
HER3) LEY) 2-4 BB

Kb &1 2-3 (20 g, 123.3 mmol ) AEHAFEE (250 mL) = - SHLIDA
NaBH,4 (2.8 g, 74.0 mmol ) » fi1&# » Z=ESIE 1.0 /N\EF - KIEE 2% BRE
FHER - FIERYIMNA EtOAc (400 mL) ¥5fi# » /3 AIF7k (50 mL x 2) FO8EF0
R/ (50mL) Bk » M7k NapSO. 52 - IBAERH EiTo Bk (&
BB : PE/EIOAC = 5/1) BEIMKEEEENE 17.6 5 A5 © 87% -
MS (ESI, pos.ion) m/z: 165.5 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 7.13-7.09 (m, 1H), 7.08-7.05 (m, 1H), 6.75-6.72
(m, 1H), 5.29-5.25 (m, 1H), 3.84 (d, 3H), 3.70 (brs, 1H), 2.84-2.80 (m, 2H),
2.49-2.40 (m, 1H), 1.96-1.88 (m, 1H) ppm «
SR 4) LEY 2-5 WIERK

LAY 2-4 (2.0 g, 122 mmol ) 55 THF (20 mL) & » A p-TSA

(1.0 g, 6.1 mmol) > N52%#% » EIFEIHE 3.0 /NKF - RIESES 1% » FRZ: THF »

FIERYIMA EtOAc (100 mL) ¥&fi » 73FIFZK (50 mL x 3) FOgaFIREEK
BEik - HOKTRERSNEZE: - IR BT B (ERE - ESkt) B
FIfEENRES 123 g0 EXR 1 69% -
MS (ESI, pos.ion) m/z: 147.1 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 7.29 (t, 1H, J= 7.8 Hz), 7.09 (d, 1H, J = 7.4 Hz),
6.90-6.86 (m, 1H), 6.77 (d, 1H, J = 8.0 Hz), 6.61-6.57 (m, 1H), 3.92 (s, 3H),
3.39 (s, 2H) ppm °
FBRS) G 2-6 ETK

Bk E¥) 2-5 (124 g, 84.8 mmol ) » 1,4-"J& T 4% (19.2 g, 89.1 mmol )
g1 TEBAC (3.9 g, 17.0 mmol ) JEEH DMSO (60 mL) > 0°C F > (88
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TEhn NaOH /K5 (50%, 13.6 mL ) » f&58#% » 50 °C [ 2.0 /)NEf - FESE
2% RIEFWINA PE (500 mL) » 23517k (100 mL x 3) FIef1EEKEE
W - fE7K Na, SO, 828 » IR BT B (BEIRE] : PE) BEIEE
el 6.0g > R 35% o
MS (ESI, pos.ion) m/z: 201.2 [M+H]" ;
'"H NMR (400 MHz, CDCL): 6 7.21 (t, 1H, J = 7.8 Hz), 6.94 (dd, 1H), 6.72 (d,
1H, J = 8.2 Hz), 6.56-6.52 (m, 2H), 2.50-2.40 (m, 2H), 2.08-1.98 (m, 2H),
1.93-1.82 (m, 2H), 1.62-1.54 (m, 2H) ppm °
SER6) LAY 2T ISR

&Y 2-6 (4.0 g,20.0 mmol ) BHREREE (30.0mL) - 0°C T »
INAME L ER) PA/C (400 mg) > EAKZEE (2.4 g,40.0 mmol ) » /3 4EHIA
NaBH, (3.0 g, 80.0 mmol ) - 587 @ Z=RNKNIE 1.0 /NFf - IEZ 2% » &
R R RRET R (YERRAD - PE) BRI AWK 3.9
g EHEIIT% -
MS (ESI, pos.ion) m/z: 203.1 [M+H]" ;
'H NMR (400 MHz, CDCl): 6 7.11 (t, 1H, J = 7.7 Hz), 6.80 (dd, 1H), 6.67 (d,
1H, J = 8.1 Hz), 3.79 (s, 3H), 2.84 (t, 2H, J = 7.3 Hz), 2.22-2.12 (m, 2H), 1.92 (t,
2H,J = 7.4 Hz), 1.86-1.75 (m, 2H), 1.73-1.60 (m, 2H), 1.60-1.52 (m, 2H) ppm °
SERT) EY 2-8 AR

B AICl; (3.9 g,28.9 mmol) FFHMDCM (15mL) §1:0°C T » 188
A CH;COCI (1.8 mL, 25.1 mmol ) %% » #&# 10 534% » L5 2-7 (39 g,
19.3 mmol) #) DCM (25 mL) ¥A¥RISETA _Llihs 3 - W8 > ZHXE 1.0
INKE » [RIESER % > FAVKZK (100 mL) B RE » 7K@ DCM (50 mL x 3)
FEAY » A HEAE P BRI R KB - /K Na, SO, 871 » PR R FEHT B
#ift, (¥YERA) : PE/EtOAc = 40/1) BB iRy 4.5 ¢ » FESR © 96% -
MS (ESI, pos.ion) m/z: 245.1 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 7.72 (d, 1H, J = 8.6 Hz), 6.73 (d, 1H, J = 8.6 Hz),
3.87 (s, 3H), 3.21 (t, 2H, J = 7.4 Hz), 2.54 (s, 3H), 2.19-2.08 (m, 2H), 1.93 (t,
2H,J = 7.4 Hz), 1.85-1.74 (m, 2H), 1.73-1.62 (m, 2H), 1.59-1.50 (m, 2H) ppm °
HER 8) L&Y 2-9 HIEH
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Bt &Y 2-8 (4.5 g,18.4 mmol) EHR DCM (30mL) - -78°C F »
A1 A BBr; (8.7 mL, 92.1 mmol) - &% > {EIRKIE 10 g% - BEK
HE 1.0 /i - [IESE2 1% » VKoK (100 mL) PN FE » 7k /@ DCM (100
mL x 3) ZZHY - EHAE A BRI R /K Ue R - MK Nay SO, #71E » IRfE AR
@M HERLAL (LR - PE/EtOAC = 10/1) 5 EI A fEIRE 3.4 g EESR 1 80% -
MS (ESI, pos.ion) m/z: 231.2 [M+H]" ;

'HNMR (400 MHz, CDCL;): 6 7.62 (d, 1H, J = 8.4 Hz), 6.64 (d, 1H, J = 8.4 Hz),
6.04 (s, 1H) , 3.23 (t, 2H, J = 7.4 Hz), 2.54 (s, 3H), 2.22-2.13 (m, 2H), 1.96 (t,
2H,J =7.4 Hz), 1.88-1.78 (m, 2H), 1.77-1.69 (m, 2H), 1.66-1.59 (m, 2H) ppm
HER9) LEY 2-10 NERK

BHLEY 2-9 (3.4 g, 14.8 mmol ) FHADCM (40mL) 15> 0°C T » 48
TeREOmtnE (3.6 mL, 44.3 mmol ) » % - [ZFE 10 /381% > B8 FIN=&F
FERERET (5.0 mL, 29.5 mmol ) » JE5R » =R IE 1.0 /N\KF - KFESER 1% > F
7K (50 mL) EBEE - ZKHER DCM (50 mL x 3) #<HY > B H$AHF#EF0
RHE/KGEHE - 7K NaySO, 5z - IRAE RN @I B (SERTE -
PE/EtOAc =40/1) B3R EERIE 4S5 g ER  84% -

MS (ESI, pos.ion) m/z: 362.1 [M+H]" ;

'"HNMR (400 MHz, CDCL3): 6 7.72 (d, 1H, J = 8.7 Hz), 7.23 (d, 1H, J = 8.7 Hz),
3.23 (t, 2H, J = 7.4 Hz), 2.58 (s, 3H), 2.13-2.02 (m, 2H), 2.00 (t, 2H, J = 7.4 Hz),
1.94-1.80 (m, 2H), 1.80-1.68 (m, 4H) ppm -

SER10) (L&Y 2-11 BIERL

L&Y 2-10 (4.5 g, 12.4 mmol ) » (&) 2-10-2 (3.2 g, 13.0 mmol) »

Pd(PPh;), (720 mg, 0.62 mmol ) DLz K,CO; (3.4 g, 24.8 mmol ) F#1FH DME

(25mL) A1H0 (SmL) o » ZERLRE T 90 °C [FE 3.0 /\bF - [PESE R
% WEER 0 1A EtOAc (100 mL) WREERFER - /2RI AEE
TG » FEAKBRERENRZ R - IR BT BN (PRI : PE/EtOAC =
10/1) BERFOERS 3.0g EE 1 73%-
MS (ESI, pos.ion) m/z: 333.1 [M+H]" ;
'H NMR (400 MHz, CDCly): 6 7.98 (d, 2H, J = 8.3 Hz), 7.67 (d, 1H, J =7.9 Hz),
7.38(d, 2H, /=83 Hz), 6.99 (d, I1H, J="7.9 Hz), 3.22 (t,2H, J = 7.1 Hz), 2.66
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(s, 3H), 2.63 (s, 3H), 1.89 (t, 2H, J = 7.1 Hz), 1.61-1.53 (m, 4H), 1.52-1.42 (m,
2H), 1.34-1.22 (m, 2H) ppm -
FE 1) EY 2-12 NERK

L&Y 2-11 (22 g, 6.62 mmol ) A DCM (20mL) #1> 0°C T » 43
H17& A DIPEA (4.0 mL, 23.16 mmol ) 1 TBDMSOTf( 3.5 mL, 15.22 mmol ) s
T BIRKE 30 708 - ESER% » JIAK (50 mL) FEIRIE - 7KAH
Fi DCM (50 mL x 3) ZZHY » 5 EEAH A A0 Sk Uik » M7k NaySO, #Z8E
BiE > FgRYIIA MTBE (10 mL) > TR » S8R » IEWEMEREE
HBEAMAY) 0 EERRART P NE -
FE12) B 2-13 (IERK

4 NBS (2.6 g, 14.56 mmol ) &35 THF (20mL) 1> -20°C F » &
&Y 2-12 (3.7 g, 6.62 mmol ) #J THF (30 mL) EHRARIERA » 2 - (H
BFE 15 728 - RIEST 2% » IIASIREE SEREIR (50 mL ) ERIEFE -
FH EtOAc(40 mL x 3 )ZEHY - S {HAEHAH - FH eI R Kbk - 7K Na,SO,
RZER » IRMERRNE T s BERi (L (BEIRAI © PE/EtOAC =20/1) BEREE
iR 2.0 g » B 1 62% -
MS (ESI, pos.ion) m/z: 491.0 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 8.02 (d, 2H, J = 8.3 Hz), 7.68 (d, 1H, J = 8.0 Hz),
7.41 (d, 2H, J = 8.3 Hz), 7.02 (d, 1H, J = 8.0 Hz), 4.50 (s, 2H), 4.48 (s, 2H),
322 (t,2H, J=7.1Hz), 1.91 (t, 2H, J = 7.1 Hz), 1.65-1.43 (m, 5H), 1.33-1.22
(m, 3H) ppm °
FER 13) LEY 2- 14 NERK

B &Y 2-13(988 mg, 2.02 mmol )L k&%) 1-9(911 mg, 4.23 mmol )
W DCM (8 mL) &> 0°C T » {2871 DIPEA (0.732 mL, 4.43 mmol ) »
T - FIRSNE 2 /N5 - [ESER% - IIAUK (20 mL) IR IE - KGR
DCM (30 mL x 3) ZEHY - GHTE AR /K PERE @ 7K NapSO, Rz R -
IERE R BT BRI (WERR - PE/EtOAC = 3/1) S5 B igikiki 1.2
g EHE 7% -
MS (ESI, pos.ion) m/z: 759.5 [M+H]" :
'H NMR (400 MHz, CDCls): 6 7.93 (t, 2H, J = 6.4 Hz), 7.58 (d, 1H, J = 7.8 Hz),
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7.42-7.35 (m, 2H), 7.00 (d, 1H, J = 7.8 Hz), 5.66-5.10 (m, 4H), 4.53-4.38 (m,
2H), 3.65-3.51 (m, 2H), 3.51-3.36 (m, 2H), 3.21-3.14 (m, 2H), 2.40-2.25 (m,
4H), 2.15-2.05 (m, 2H), 2.00-1.85 (m, 4H), 1.60-1.40 (m, 24H), 1.36-1.20 (m,
4H) ppm °
SER14) LEY) 2-15 WISHL

Bavr2-14 (1.20 g, 1.58 mmol ) EE NH,;OAc (1.80 g, 23.72 mmol )
PN ZHE (10mL) H1> 110 °C FE 3.0 /N - RIESE 2% - BEER >
IMAZK (20 mL ) IR HE - 7rHE S 7K@ EtOAc (30 mL x 3) ZEHY
EHEEAE - MR > HK NaySO, 821 » IRRER R g o
fif (VekREl - PE/EtOAc = 172) BEIFEAEHKIRY) 790 mg » FEH : 69% -
MS (ESI, pos.ion) m/z: 719.5 [M+H]" ;
'H NMR (400 MHz, CDCl): 6 7.77-7.53 (br, 2H), 7.32-7.24 (m, 4H), 7.15 (s,
1H), 7.02-6.97 (m, 1H), 5.05-4.95 (m, 2H), 3.60-3.34 (m, 4H), 3.10-2.90 (m,
4H), 2.25-2.10 (m, 4H), 2.02-1.94 (m, 2H), 1.90 (t, 2H, J = 7.0 Hz), 1.80-1.69
(m, 2H), 1.63-1.40 (m, 22H), 1.40-1.30 (m, 2H) ppm
AER15) (LEY) 2-16 KUK

&% 2-15 (775 mg, 1.08 mmol ) A2 EtOAc (10 mL) o » #2183
MBS ERIZEEZBEYR (5.0 mL, 4 M) - T8 - =IRNIE 8 /NK; - [JESE
2% o IBRERETR > RIERYIIIA EtOAc (10 mL ) #E#R4T4E > SBEREEIR
HERS 664 mg o EEXR 1 93% -
MS (ESI, pos.ion) m/z: 519.4 [M+H]"
HER16) LEY 2-17 RIERK

Bia5% 2-16 (650 mg, 0.98 mmol ) » 5% 1-11-2 (360 mg, 2.05
mmol ) » EDCI (394 mg, 2.05 mmol ) L HOAT (200 mg, 1.47 mmol ) $&i%
FADCM (10mL) > 0°C T » #&1E A DIPEA (1.30 mL, 7.82 mmol ) »
R  EIRIRE 3.0 /NFF - [HESE 2R 0 A DCM (20 mL ) Hifsef FEVR
5 S L SATRFNEE AN R AR - 7K Na,SO, BZ1R - IRME AT /@
SIBERTAL (ZEIRTE : PE/EtOAC =10/1) BEIHEN R 382 mg » FEZR 1 47% -
MS (ESI, pos.ion) m/z: 833.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 10.80 (brs, 1H), 10.45 (brs, 1H), 7.80-7.67 (m,

137



201412709

2H), 7.45-7.10 (m, SH), 6.96 (d, 1H, J = 7.7 Hz), 5.68-5.55 (m, 2H), 5.33-5.20
(m, 2H), 4.40-4.30 (m, 2H), 3.90-3.80 (m, 2H), 3.77-3.58 (m, 8H), 3.15-2.88 (m,
4H), 2.46-1.80 (m, 16H), 1.80-1.63 (m, 2H), 1.63-1.40 (m, 4H), 1.40-1.28 (m,
2H), 0.95-0.80 (m, 12H) ppm -

B 3
9 O J
o O °T
oA
BEERR

NIS/CF4COOH Bary T OPy
TMeoN | DM Ho ) oeM
BocN
j: ﬁ‘ 12:2 n 0 133 .. \/3
B°° O Q
t0

110 P(dppf)Cly*CH,CL/KOACIDMF PAPP,L/KCO/OMEM,0 T

o] B— 1-12:2
3-8 o.
Br \n\ NH QAc  Br
Boc
37 o

DIPEA/DCM Totuene L l/‘> Pd(dppr)ClyCH,ClL/KOAC/DMF

. :O
o . O O O N 39 OﬂBoc ?NQ EA-HCI
p 4
jioa@_(u\i; Pd(PPhy)s/K,COyDMEM,0 / Q O O W

3-10

o
j//\ 1192 C’)\, ' I. /
n O O NH 4HC' EDCUDIPEAHOAT/DCM HNT (
,g

311
0

FE1) LEY 3-1 ISR
PBHEEY) 2-7 (5.3 g,26.2 mmol ) Ed NIS (6.5 g, 28.8 mmol ) & MeCN
(60mL) 51> 0°C T » #&18%& 0 CF;COOH (0.59 mL, 7.9 mmol ) » & >
45 °C RIEBRI - RIEST 1% » IRHE BN gD AZK (50 mL) » Fﬁ
EtOAc (60 mL x 3) Z£HY - HHEAHFEARIGERREREN (30 mL x 2) YEifk » &
7K NapSO4 5z 1 - IRMaR AT @I BRI, (BERRE - PE) BRI EREE

138

L



201412709

86g EZXR100% -
MS (ESI, pos.ion) m/z: 329.1 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.47 (d, 1H, J = 8.5 Hz), 6.48 (d, 1H, J = 8.5 Hz),
3.78 (s, 3H), 2.83 (t, 2H, J = 7.4 Hz), 2.20-2.10 (m, 2H), 1.93 (t, 2H, J = 7.4 Hz),
1.86-1.75 (m, 2H) ppm -
FER2) L&Y 32 UG

Bk&%73-1 (1.55g,4.72 mmol) B DCM (10mL ) » -78 °C K » &
1SS YA (1.79 mL, 18.89 mmol ) » % - EIRIE 10 548%% » =
[ZFE 1.0 /NKF - RIESEZRA > IAVKK (25 mL) R IE » 7K/ DCM

(30 mL x 3) ZEHY - HHAEF BRI R /K BEik - 7k NaySO, 52t - IRHER

AL (LERRE] - PE/EtOAc = 40/1) 5% 1.36 g MEEWHHAYA -
BER92% -
'H NMR (400 MHz, CDCl;): 6 7.36 (d, 1H, J = 8.3 Hz), 6.34 (d, 1H, J = 8.3 Hz),
4.72 (s, 1H), 2.83 (t, 2H, J = 7.4 Hz), 2.21-2.08 (m, 2H), 1.95 (t, 2H, J = 7.4 Hz),
1.86-1.79 (m, 2H), 1.74-1.60 (m, 4H) ppm -
HER3) LEY) 3-3 BIER

B EYy 3-2 (1.33 g, 424 mmol ) FHR DCM (100mL ) 0°C F » £8
18 ANLEE (0.85 mL, 10.58 mmol) £ - 84 10 538 - (SIS A =5 T
EgET (1.07 mL, 6.36 mmol ) - % - i KHE 1.0 /K - KIESEZR1R » IA
vkok (25 mL) #EPHE - JKE R DCM (30 mL x 3) Z2EY - AR EFD
FEEKBEWE » 7K NaySO4 2t - IRME AL @t A BiERifk. (LERRA © PE)
9% 1.8 g EAHIRWE » B 1 95% -
'H NMR (400 MHz, CDCl3): 6 7.58 (d, 1H, J = 8.6 Hz), 6.88 (d, 1H, J = 8.7 Hz),
2.88(t,2H,J=7.4Hz),2.13-2.03 (m, 2H), 1.99 (t, 2H, J=7.4 Hz), 1.94-1 82
(m, 2H), 1.78-1.65 (m, 4H) ppm -
FER4) (LEY) 3-4 ISR

B &% 1-10 (4.114 g, 11.27 mmol ) » 5% 1-12-2 (429 g,16.9
mmol ) Pd(dppf)Cl,-CH,Cl,( 653 mg, 0.8 mmol )1 KOAc(2.09 g, 21.3 mmol)
BERNERF » NofRET » 1A DMF (30 mL ) » 90 °C [ 3.0 /NEf © X
FESER1R - EZEIR > A EtOAc (200 mL) R ER @ 1 153
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WS RTAZK (60 mL x 3) FIEFIEEE KL » MOKGIERENEZ R & IRfE1R
AR SE T 7B (LERRE] - PE/EtOAC = 12 )15 E KRB [ERE 2.2 g» EER 165% -
MS (ESI, pos.ion) m/z: 414.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.69 (s, 1H), 7.45-7.43 (m, 1H), 7.32-7.30 (m,
1H), 5.12-5.10 (m, 1H), 3.45-3.43 (m, 2H), 2.95-2.94 (m, 1H), 2.25-2.22 (m,
2H), 2.01-1.91 (m, 1H), 1.49 (s, 9H), 1.35 (s, 12H) ppm -
SERS) EY 3-5 KGR

B &%) 3-3 (446 mg, 1.0 mmol ) » k597 3-4 (413 mg, 1.0 mmol) »
Pd(PPh;), (116 mg, 0.1 mmol ) FORREESH (346 mg, 2.5 mmol ) [EHR K ERH
No PR T 2 905iE A DME (5.0 mL) FIftizk (1.0 mL) » 90 °C ZJE 3.0 /)\
iRf o RIESER1R » R ZEIR I EtOAc (30 mL) Wil fEWK - FEFI RS
TKBEWR » #E7K NapSO4 BZIR » EHER I BT BNt (PR : PE/EtOAC
=2/1) BEREOERE 450 mg » FEXR : 74% -
MS (ESI, pos.ion) m/z: 606.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.61-7.51 (m, 2H), 7.25-7.16 (m, 3H), 5.15-5.13
(br, 1H), 3.4 (br, 2H), 2.93-2.89 (t, 2H, J = 8.0 Hz), 2.21-2.14 (m, 4H),
2.03-2.02 (m, 2H), 1.95-1.88 (m, 4H), 1.86-1.67 (m, 4H), 1.49 (s, 9H) ppm o
FER6) LEWY 3-T HIGRK

BiEY) 3-6 (30 g,107.9 mmol ) DAKALEY) 1-9 (25.6 g, 118.7 mmol )
BHRDCM 250 mL) 1 0°C T » #2187 A DIPEA (21.4 mL, 129.5 mmol ) >
T - EIRSE 3.0 /NRF o ESER1R - FvK/K (100 mL) EEBIRIE @ /K&
F EtOAc (100 mL x 3) Z£HY - HHEAHA BFI R Bk GEHE » 7K NaySO4 %2
B > IRME RIS g8 (YElRA - PE/EtOAc=10/1) BEIRAERS 40 g
FEE 1 91% -
MS (ESI, pos.ion) m/z: 412.7 [M+H]" ;
"H NMR (400 MHz, CDCL3): 6 7.78-7.75 (m, 2H), 7.65-7.63 (m, 2H), 5.53-5.15
(m, 2H), 4.49-4.39 (m, 1H), 3.59-3.54 (m, 1H), 3.48-3.38 (m, 1H), 2.31-2.21 (m,
2H), 2.12-2.01 (m, 1H), 1.98-1.85 (m, 1H), 145 (d, 9H) ppm °
FERT) LGP 3-8 KGR

Bk &% 3-7 (15 g, 36.4 mmol ) DUKFEEREEE (42 g, 54.6 mmol ) SFEEH

140



201412709

RZK (150 mL) H > 110 °C ZFE 5.0 /N - RFESER TR » B E=E » TIAK

(100 mL) i HE » EtOAc (100 mL x 3) ZEHY » SHHE A SFI Rk bk
1 > 7K Na-SO, ¥zl - IRAE A B BN L (BERR B : PE/EtOAC = 5/1)
SEILEY 3-8 (12.12g > EXK 1 85%) -
MS (ESI, pos.ion) m/z: 392.2 [M+H]" ;
'H NMR (400 MHz, CDCl,): 6 7.78-7.75 (m, 2H), 7.65-7.63 (m, 2H), 7.21-7.20
(m, 1H), 5.53-5.15 (m, 2H), 4.49-4.39 (m, 1H), 3.59-3.54 (m, 1H), 3.48-3.38 (m,
1H), 2.31-2.21 (m, 2H), 2.12-2.01 (m, 1H), 1.98-1.85 (m, 1H), 1.45 (d, 9H)
ppm °
SR 8) (LEY) 3-9 KIERK

WA 3-8(4.0 g, 10.23 mmol ) » {&%) 1-12-2(2.86 g, 11.25 mmol ) »

Pd(dppf)Cl,-CH,Cl, (418 mg, 0.51 mmol ) F1KOAc (2.51 g, 25.57 mmol ) &
R IEHF » NofRFET » 7EA DMF (40 mL) > 90 °C [ZJE 3.0 /\NiF [ JE
TR WEZEIR - MA EtOAc (250 mL) W FEYR » WL iEIE > 18
W Rk (80 mL x 3) FIEEFIREEKPER » ME/K NaSO, #Z1R » IRMERIR
o R (BEMRE] - PE/EtOAc=2/1) {SE|EY 3.6 g - EEHK : 80% -
'H NMR (400 MHz, CDCL;): 6 7.35 (m, 4H), 7.10 (s, 1H), 4.93 (t, 1H, J = 8.2
Hz), 3.88-3.66 (m, 2H), 2.90 (t, 1H, J = 8.0 Hz), 2.50-2.47 (m, 2H), 2.27-2.25
(m, 1H), 1.48 (s, 9H), 1.26 (s, 12H) ppm -

FER9) hEY 3-10 (AR

BrHEY) 3-5 (920.6 mg, 1.52 mmol ) » {159 3-9 (667.8 mg, 1.52

mmol ) » Pd(PPhs), (176 mg, 0.15 mmol ) FIRREEEH (527 mg, 3.81 mmol ) &
PRI g - 53507 A DME (30 mL) FIffizk (5.0 mL) » N, fRZ# T » 90 °C
[HE 3.0 /NEF - [FESEZR1R - MEER > IIAZK (50 mL) HRKIE > /Kg
F EtOAc (60 mL x 3 ) ZZHY » 45 HAHF AT R Bk oEi > #7K Na,SO, #74% -
IRAERASAE @ Bl fL (BEREY - DCM/MeOH = 50/1) BERFH AR
HR¥) 335 mg » =K 1 30% o
MS (ESI, pos.ion) m/z: 769.5 [M+H] *

'H NMR (400 MHz, CDCl3): 6 7.73-7.68 (m, 3H), 7.40-7.35 (m, 3H), 7.29-7 27
(m, 3H), 7.07-7.05 (d, 3H, J = 8.0 Hz), 5.19-5.17 (br, 1H), 5.03-5.02 (br, 1H),
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3.46 (br, 4H), 2.97-2.94 (m, 4H), 2.24-2.20 (m, 4H), 2.06-1.99 (m,
2H),1.88-1.79 (m, 4H), 1.64-1.61 (m, 2H), 1.53-1.51 (m, 18H), 1.41-1.36 (m,
4H) ppm -
AER10) (L&Y 3-11 UG

&% 3-10 (355 mg, 0.46 mmol ) YA EtOAc (5.0 mL) 7 » fR1E
NEASRIZBE ZERE’R (3.0 mL, 4 M) » E5e1% » ZERE 8.0 /K X
FEsE 1% - IRHE YR - INZBR 2B (10 mL) #EHRFTHR - ERB R E
¥k 208 mg » ER  63% o
MS (ESI, pos.ion) m/z: 569.3 [M+H]" -
FEN) hEY - 125K

k&% 3-11(208 mg, 0.29 mmol ) &%) 1-11-2( 107 mg, 0.61 mmol )»
EDCI (117 mg, 0.61 mmol ) DL HOAT (79 mg, 0.58 mmol ) FiF/ DCM

(20mL) > 0°C T » #&E3 A DIPEA (0.406 mL, 2.33 mmol ) » % >

EWRSIE 3.0 /INFF - B2 » IIABREMELAETR (20 mL ) FH S E -
/kf@ R DCM (20 mL x 3) Z£HY - HH#AHAI sEFIR Bk BE - SKIRERINEE
B IR T BRI L (VR - DCM/MeOH = 60/1) §EI R
PRERE 157 mg » R 61% -
MS (ESI, pos.ion) m/z: 883.5 [M+H]" ;
'H NMR (400 MHz, CDCL;):  7.77 (m, 1H), 7.73-7.69 (m, 1H), 7.54-7.52 (m,
1H), 7.37-7.26 (m, 4H), 7.26-7.16 (m, 2H), 6.98-6.96 (d, 1H, J = 8.0 Hz),
5.73-5.69 (m, 2H), 5.45-5.42 (br, 1H), 5.29-5.26 (br, 1H), 3.92-3.81 (m, 2H),
3.68 (s, 6H), 3.67-3.65 (m, 2H), 3.11-2.99 (m, 2H), 2.89-2.88 (m, 2H), 2.49-2.32
(m, 2H), 2.32-2.12 (m, 4H), 2.12-1.98 (m, 2H), 1.85-1.69 (m, 4H), 1.63-1.52 (br,
2H), 1.51-1.42 (m, 2H), 1.41-1.32 (m, 2H), 0.87-0.83 (m, 12H) ppm

Hits 4
) Q O~
cglle O
HNT(
& a

o

N
A,

O xTZ" N
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BRS¢
LM a?ﬁ“
% ()} Dormasco, Oy ¢ N@ °
10 N ide N~ DMEH0 TtO O O & Pd{PPh3)e/K;COyDMEM,0
HaooNQ N
33 > 41 HBOCNO

o
OYH\/U\O

At Oy wo (It Oy b A T
Boc ,\; O O O {, ﬂ A N N\ O O O (‘ JN EDCUDIPEA/HOAT/DCM
42 HBoch/\> 43 4HO H HD
S O~ =0~
QoL R

o)
N
% 44 j/
HN ‘/
o)\O

NH
2%

1) EY -1 SR
B kA% 3-3 (4.10 g,9.19 mmol ) » /L5 3-9 (4.04 g,9.19 mmol )
Pd(PPh;), (849 mg, 0.08 mmol ) FORREESF (3.17 g, 22.97 mmol ) &N FENR
& 5350 A DME (20 mL) FI#7K (4.0mL) > N, fREE T » 90 °C X JE 3.0
INEF - KIS ZTR - WwEER 0 IIAK (50 mL) EJESHE » A EtOAc (60
mL x 3) ZZHY - FHAEF I RE/KSER - MK Na SO, B2 - IRMER
@t BERife (PERRE : PE/EtOAc =2/1) BEAEEMERS 146 g » ER !
50% -
MS (ESI, pos.ion) m/z: 632.3 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 7.79-7.61 (m, 3H), 7.40-7.38 (d, 2H, J = 8.0 Hz),
7.23-7.18 (m, 2H), 5.01-4.99 (br, 1H), 3.4 (br, 2H), 2.95-2.92 (t, 2H, J = 8.0
Hz), 2.22-2.15 (m, 6H), 1.99-1.91 (m, 6H), 1.77-1.73 (m, 3H), 1.51 (s, 9H)
ppm °
SER2) EW 4-2 (IS
Bt EYr 4-1 (1.47 g,2.33 mmol ) » (5% 3-4 (962.9 mg, 2.33 mmol ) >

Pd(PPh3)s (269 mg, 0.23 mmol ) FIicEEFR (804 mg, 5.82 mmol ) ER K IEN
fr o 5350 DME (10 mL) Fffizk (2.0 mL) > No R T > 90 °C K FE 3.0
/NEF o FESERTR - WERER > Jivk (50mL) B FE - k&R EtOAc

(60 mL x 3) ZEHY - HHAER BRI R/ PR - #7K NaySO, 5205 » JBHETR
LT R AG (BERIE - DCM/MeOH = 50/1) 1921 E G kY 887
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mg  ER  50% -
MS (ESI, neg.ion) m/z: 767.5 [M-H] " ;
'H NMR (400 MHz, CDCl3): 6 7.71-7.70 (m, 3H), 7.53-7.51 (m, 3H), 7.28-7.27
(m, 1H), 7.22-7.20 (t, 2H, J = 8.0 Hz), 7.07-7.05 (m, 1H), 5.17-5.16 (br, 1H),
5.02-5.01 (br, 1H), 3.46 (br, 4H), 3.11-3.01 (br, 2H), 2.97-2.93 (t, 4H, /= 8.0
Hz), 2.23-2.21 (m, 4H), 2.06-1.99 (m, 2H), 1.87-1.84 (m, 2H), 1.61-1.60 (m,
2H), 1.57-1.55 (m, 2H), 1.53-1.51 (m, 18H), 1.41-1.36 (m, 4H) ppm -
A 3) EY 4-3 ISR

BiE1 4-2 (883.7 mg, 1.15 mmol ) A2 EtOAc (5.0 mL) =0 » {EHIE
EN MBS (5.0mL, 4 M) » 5% - ZIRSE 8.0 /Nkf - 5SS
2% BERIER > REWIMAZEZE (10.0 mL) ##E4T4E » @REEl
PEEKR 559 mg » ER © 68% e
MS (ESI, pos.ion) m/z: 569.3 [M+H]" -
FH4) LEY 4-4 ISR

Br&%) 4-3(559 mg, 0.78 mmol ) 5%y 1-11-2 (288 mg, 1.64 mmol ) »
EDCI (315 mg, 1.64 mmol) LLF HOAT (213 mg, 1.56 mmol) $&iFH DCM

(20mL) > 0°C T » #2838 A DIPEA (1.09 mL, 6.26 mmol ) » & » &

B IE 3.0 /INEF - (JESE 2% 0 A DCM (20 mL ) RS fEWR - AHEtE
53 B K AR AR s /K ek - SKIRBRERRZ R - IRMERAE /g
Moy R (YERERI - DCM/MeOH = 60/1 ) 52| HEEIKERE 340 mg »
R 149% -
MS (ESI, pos.ion) m/z: 883.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.80-7.68 (m, 2H), 7.45-7.43 (m, 3H), 7.19-7.17
(m, 1H), 7.16-7.15 (m, 3H), 7.00-6.98(d, 1H, J = 8.0 Hz), 5.86-5.82 (m, 2H),
5.45-5.43 (br, 1H), 5.28-5.27 (br, 1H), 3.95-3.82 (m, 2H), 3.68 (s, 6H), 3.67-3.65
(m, 2H), 3.11-2.99 (m, 2H), 2.91-2.88 (m, 2H), 2.49-2.32 (m, 2H), 2.31-2.12 (m,
4H), 2.11-1.98 (m, 2H), 1.85-1.69 (m, 4H), 1.63-1.52 (br, 2H), 1.51-1.42 (m,
2H), 1.41-1.32 (m, 2H), 0.88-0.84 (m, 12H) ppm *
Bt S
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N N ””'O
/O\”/NH © Oj/N
© HN (
o)\?

ERERRR
Yot v e
/ N
%—.—( Pd(dppﬂCerHZCUKOAdDMF

H

|
m BHyTHF Oﬂ _Dess-Matin _ D._/( NH,OH, Glyoxal m ] NIS O‘<N|
T oom H  MeOH, rt DCM N

Boc Boc |
55

OH THF
19 5-4
i i hH 0
Ness0s | BooN N Q @)
EtOH/H,0 N N [ Pd(PPha) K LCO/EtOHIH,0 N
Boc 56
e °YU°H 0
PoL H
HCLEA n O O J P /0 PN 1-41-2 (Nj\‘/N O O /E
EA E’HNl HJ EDCIDIPEAHOATIOCM 5 N7 N0
N sa ac H D) N 59 OTN
o,
HN (
A

FER 1) &Y S-1HIER

B&%) 4-1 (801.7 mg, 1.27 mmol) » {k5%) 1-12-2 (353 mg, 1.39
mmol ) » Pd(dppf)Cl,-CH,Cl, (103 mg, 0.13 mmol) 1 KOAc (311 mg, 3.17
mmol ) B IEHEF - A DMF (5.0 mL) » No£R7# T » 90 °C [ f 3.0 /v
K - RIESER1% > E=ER > A EtOAc (50 mL) MR IEWR @ WWiELd
I WIS RIAZK (30 mL x 3) FUEEAIREE/KYEN - 7K Na,SOL 2L - I8
HERARA L IE Bt (BEMRA - PE/EtOAc = 2/1) JEIXFRAEFS 603.6
mg > FEXR : 78% o
MS (ESI, pos.ion) m/z: 610.3 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 7.65-7.63 (m, 2H), 7.40-7.38 (d, 2H, J = 8.0 Hz),
7.20-7.15 (m, 2H), 4.98-4.96 (br, 1H), 3.42 (br, 2H), 2.87-2.84 (m, 2H),
2.222.15 (m, 6H), 1.99-1.91 (m, 6H),1.77-1.73 (m, 3H), 1.50 (s, 9H), 1.32 (s,
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12H) ppm -
FBR2) (k&Y 5-2 WA

Bk&%71-9 (10.0 g, 46.6 mmol ) YA THF (100 mL) & » 0°C &%
fRIET - 8k (100 mL, 1 M in THF ) &N ERS - R > =5l
[FE 3.0 /NFF - KIESE21R - FIFFEE (80 mL) PRIRSIE » fRHE BRI
FEfERT RN (YERRE : PE/EtOAC = 3/2) 1Rk 70 g » SR ¢
75.2% -
'H NMR (400 MHz, CDCls): 6 3.99-3.87 (br, 1H), 3.68-3.51 (m, 2H), 3.48-3 39
(m, 1H), 3.34-3.25 (m, 1H), 2.05-1.92 (m, 2H), 1.88-1.71 (m, 2H), 1.45 (s, 9H)
ppm °
HBR 3) tEY 53 HIGTHKL

B ka9 5-2 (7.0 g,34.8 mmol ) A DCM (250mL) - 0°C T » 8
BHT-FBT (20.7 g, 48.8 mmol) EMFISBINASERS - IN5EE - FRX
FE 2.0 /NKf o FESE2R1% > IIAZK (250 mL ) PRt FEVR - I8 - IR/
% BEH IR - MKRERINGZEE - BN Er o B
. (ZERA : PE/EtOAc =3/2) BE|MEENHRY 3.5 g BEX 1 50.7% -
'H NMR (400 MHz, CDCl3): 6 9.46 (d, 1H, J = 2.8 Hz), 4.08-4.03 (m, 1H),
3.51-3.42 (m, 2H), 2.01-1.93 (m, 2H), 1.91-1.84 (m, 2H), 1.43 (s, 9H) ppm °
HER4) hEY) 5-4 WG

R EY) -3 (3.5 g, 17.6 mmol ) MiE K (13 mL) FHFEE (30 mL)
0 0°CT o IZZEE (40%, 8 mL) HY/KBWKISEMARIERF - HE
R ERRE - KIESTRR i R RS B 5B Pei R - PE/EtOAC
=32) REIDEER 20g EER:47.6%-
MS (ESI, pos.ion) m/z: 238.2 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 6.96 (s, 1H), 4.94 (dd, 1H, J = 7.68 Hz, 2.40 Hz),
3.38 (t, 2H, J = 6.24 Hz), 2.17-2.03 (m, 2H), 1.99-1.91 (m, 2H), 1.48 (s, 9H)
ppm °
HERS) &Y 5-5 ER

Bk EYr5-4 (2.0 g, 84 mmol) B DCM (60mL) > 0°C | » ¥ N-
BT iR % (3.8 g, 16.8 mmol ) - #E N A S EREF - (HIRSFE 1.5 /)NEF
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KIEE2% » RIER AR EKGE - SOKRERINEZ R - RS
MrorBERi(b (PERRE : PE/EtOACc =3/2) BEIHEMERS 26 g  BEE 1 63.1% -
MS (ESL, pos.ion) m/z: 490.0 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 4.89 (dd, 1H, J = 7.64 Hz, 2.52 Hz), 3.36 (t, 2H),
2.14-2.02 (m, 2H), 1.97-1.85 (m, 2H), 1.49 (s, 9H) ppm *
FH6) (LEY 5-6 UG

L&Y 5-5 (1.6 g,3.27 mmol) F&¥FHL 50 mL ZEERIZK (viv=3/7)
BEWRY > BEEhBEN (3.7 g, 29 mmol ) JIABRESRTER 17 /NEF - &
2% BREZER > ®ERWIIIAK (50mL) - FZEEZEE (50 mL x 3) 2K
HY » AR SN R EE /K YEHR - K IRERENGZIR » IR R BT /0 BT
1t (YR - PE/EtOAc=3/2) BEIHAEIE 1.0g ER : 84% -
MS (ESI, pos.ion) m/z: 364.1 [M+H]" ;
'HNMR (400 MHz, CDCl): 6 7.04(d, 1H, J = 1.84 Hz), 4.89 (dd, 1H, J =7.72
Hz, 2.56 Hz), 3.36 (t, 2H), 2.18-2.03 (m, 2H), 1.97-1.82 (m, 2H), 1.47 (s, 9H)
ppm °
SR T) LEY -7 S

Bv&Y 5-1 (609 mg, 1.0 mmol) » f£&5%) 5-6 (370 mg, 1.02 mmol ) >
Pd(PPh;), (116 mg, 0.1 mmol ) FIfREESF (804 mg, 5.82 mmol ) EIEK,
o 43BIFEA EtOH (10 mL) FffizK (2mL) - N fRFET 90 °C [FE 3.0 /)N
B - IET 2% WEER - IHAK (50 mL) WM ER » 7/KIEH EtOAc

(60 mL x 3) ZHY » FHHSAE eI RE/KBEH - MK NaySO, 521k » I=METR

T BERIL (BERERY : DCM/MeOH = 100/1) 15 ERRE EAHIRIRYY
251 mg » EZHR 1 35% -
MS (ESI, pos.ion) m/z;: 719.3 [M+H]" ;
'H NMR (400 MHz, CDCL;): § 7.66-7.61 (m, 2H), 7.54-7.49 (m, 1H), 7.45-7.41
(m, 2H), 7.21-7.15 (m, 2H), 6.89 (s, 1H), 4.98-4.96 (br, 2H), 3.40 (br, 4H),
2.93-2.87 (br, 4H), 2.14-2.12 (m, 4H), 1.93 (br, 3H), 1.86-1.82 (br, 3H),
1.56-1.52 (m, 4H), 1.48 (m, 18H), 1.21-1.25 (m, 2H) ppm -
HBE8) tLEY) 5-8 UG

k-5 5-7 (251 mg, 0.35 mmol) &L EtOAc (5.0 mL) » &R
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HZBE ZERER (3.0 mL, 4 M) » 551% » IR IE 8.0 /NKf - KIFESE 244
JEHE S FEYR » i EtOAc (10 mL) ¥eiifk » SBIEEEIRHEMK 168 mg
FEXR L 12% -
MS (ESI, pos.ion) m/z: 519.3 [M+H]" -
HER9) EY 5-9 KGRk
B&%) 5-8(168 mg, 0.25 mmol ) /5% 1-11-2(93 mg, 0.53 mmol ) »

EDCI (102 mg, 0.53 mmol) [LF HOAT (69 mg, 0.51 mmol) &3 DCM

(20mL) - 0°CF » £2/€% A DIPEA (0.352 mL, 2.02 mmol ) » 55 >
FIE I E 3.0 /NKF - KFESERT > A DCM (20 mL) FHfe fENR - B
M5 RIS S/ KRBT R K Bk - SKDREENEZ IR » IR
fEMr s ERfL. (GERRE] - DCM/MeOH = 60/1) &% H tyEiRERE 130 mg
FEHR © 62% o
MS (ESI, pos.ion) m/z: 834.5 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.64-7.54 (m, 1H), 7.40-7.38 (m, 2H), 7.20-7.09
(m, 3H), 6.91-6.88 (m, 2H), 5.84-5.78 (m, 2H), 5.25-5.18 (m, 2H), 4.31-4.27 (m,
2H), 3.83-3.79 (m, 2H), 3.68 (s, 6H), 2.95-2.86 (m, 4H), 2.37-2.30 (m, 2H),
2.16-2.07 (m, 4H), 1.94-1.80 (m, 4H), 1.56-1.50 (br, 6H), 1.05-1.02 (m, 2H),
0.87-0.83 (m, 12H) ppm -
B 6

RS -
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© N\;)L 1422
o2 N

<:> (/ HCLEA g /JN e B"@_@q
N N EDCUDIPEA/DCM [+ I PA(dPPF)Cl,-CH,Clo/KOAC/DMF
Boct~|l/\> 2HC| Q 62 oj/N
o~ 0
9 )
O Pd(PPhy),/K,CO3/DME/H,0 . Q \_
7 CrO-L
/ NH o O-—
HN—(
O ll) b}

S 1) EW 6-1 BIER

B &%) 3-8 (10.0 g, 25.5 mmol ) B EtOAc (50 mL ) & » Ju A&k
SHILFRZBESETR (50.0mL, 4 M) % » 2R 8.0 /NKf - RIEE 215 -
J=fE X FEAR » FH EtOAc (40 mL) #E#FT4HR - BIEFRILEY) 6-1 Bk
tERE 80g FEXR 86.2% o
MS (ESI, pos.ion) m/z: 292.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 8 7.76-7.73 (m, 2H), 7.66-7.63 (m, 2H), 7.21-7.20
(m, 1H), 5.50-5.22 (m, 2H), 4.49-4.39 (m, 1H), 3.61-3.56 (m, 1H), 3.49-3.39 (m,
1H), 2.31-2.21 (m, 2H), 2.12-2.01 (m, 1H), 1.98-1.85 (m, 1H) ppm -
HER2) tLEY) 6-2 KIETK

B &Y 6-1 (7.03 g, 19.26 mmol ) » 1, 5% 1-11-2 (5.06 g, 28.88 mmol )
#0 EDCI (5.56 g, 28.88 mmol ) YA DCM (100mL ) 0°C F » £2&E%0
DIPEA (21 mL, 127 mmol) % » ZIRFE 2.0 /MK - KFESE 2% - IIAK

(100 mL ) ¥ MERR > F DCM (150 mL x 3) Z£HY » A5 HAH FH saf0 sl

TR » FE7K Na SO, Rz 1 » JRHER A BT BNk (YERRT : PE/EtOAC
=12) FEFEHE 7.6 g EXR : 88% -
'H NMR (400 MHz, CDCLs): § 7.65-7.60 (m, 2H), 7.47-7.43 (m, 2H), 7.22-7.20
(m, 1H), 5.67-5.65 (m, 1H), 5.24-5.22 (m, 1H), 4.34-4.30 (m, 1H), 3.85-3.81 (m,
1H), 3.72 (s, 3H), 3.71-3.64 (m, 1H), 3.00 (s, 1H), 2.34-2.31 (m, 1H), 2.21-1.95
(m, 5H), 1.04-1.02 (m, 1H), 0.88-0.86 (d, 6H) ppm *
HR3) HLEY) 6-3 BIEHL

Rk &Y1 6-2 (5.0 g, 11.13 mmol) » 5% 1-12-2 (43 g, 16.7 mmol ) >
Pd(dppf)Cl,-CH,Cl, (0.91 g, 1.11 mmol ) #1KOAc (3.3 g,33.4 mmol) &
[ FEHEA > 7 A DMF (50.0 mL ) » N, R T » 90 °C [ZFE 3.0 /NFF - [ fESE
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2% WERER > IAJK (80 mL) FifeRFER > 7Kf&H EtOAc (40 mL x 3)
R - BESEF SRR - BUKTREREREZ IR » IR g AT
At (BEHRE : PE/EtOAc=12) BRI FHEERE40g BEXR 1 72.4% -
"H NMR (400 MHz, CDCls): § 7.65-7.60 (m, 2H), 7.47-7.43 (m, 2H), 7.22-7.20
(m, 1H), 5.67-5.65 (m, 1H), 5.24-5.22 (m, 1H), 4.34-4.30 (m, 1H), 3.85-3.81 (m,
1H), 3.72 (s, 3H), 3.71-3.64 (m, 1H), 3.00 (s, 1H), 2.34-2.31 (m, 1H), 2.21-1.95
(m, 5SH), 1.45-1.32 (m, 12H), 1.04-1.02 (m, 1H), 0.88-0.86 (d, 6H) ppm -
SR 4) LEY) 6-4 KGR
B &) 1-8 (514 mg, 1.1 mmol) » /5% 6-3 (1.39 g, 2.8 mmol ) >

Pd(PPhs)s (250 mg, 0.2 mmol ) L K,CO5 (910 mg, 6.6 mmol ) F#iFH DME

(20mL) AK (4mL) o » FRHKFE T » 90°C [FE 3.0 /NEf - RFEEZ
%> WEZ=IR - J0A EtOAc (200 mL) ¥iSEWRE » A HIRZK (50 mL x
3) MIsEAIREE/KIEE - HKRRERINEZ R © IRMERAAE BT BRI (ViR
| - DCM/MeOH = 50/1) SERAFHEEEE 750 mg » R : 75% -
MS (ESI, pos.ion) m/z: 455.5 [M+2H]** ;
'"H NMR (400 MHz, CDCl,): § 7.76-7.68 (m, 4H), 7.65, 7.63 (s, s, 1H), 7.59 (s,
1H), 7.55-7.46 (m, SH), 7.39 (s, 1H), 5.56, 5.55 (d, d, 2H), 5.23-5.19 (m, 1H),
5.07-5.03 (m, 1H), 4.34-4.30 (m, 2H), 3.85-3.78 (m, 2H), 3.68-3.67 (m, 2H),
3.66 (s, 6H), 2.84-2.80 (m, 2H), 2.43-1.92 (m, 16H), 1.76-1.58 (m, 4H), 1.02,
1.00 (m, m, 6H), 0.93, 0.91 (m, m, 6H) ppm -

Hhtp1 7
/07]/“ (N\/l\r . Q_ __ \‘/ o}
I = ~

H

N N O
: NJ—U \N/‘Klz)/\”o
\ H

N\
BRHERR -
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’>~ __)\ Y\N o 1412 o RN\
!
_HCUEA _ o Y
NBoc NH N EDCI/D!PEAIDCM I Q
2HCI 71 N
72
; __PdCLPPh), KoCOs3
0 ot ¥ =S cumBuN \_— — s MeOHTHF _ _
Et;N: dry THF=1:1  / \
18 m >

\/

|—(
H O o H N n o \:/
7-2 N 3
Qf E/Q |/ i, 3« o
Pd(PPhs)s/DMF/Cul/E s
(PPha)4/DMF/CUl/EtaN — s N

S ) EW T-1 HERK

FiR T RHEEH 2B ZEER (5 mL, 4 M) HIEIL&Y) 5-6 (1.50
g,4.13 mmol ) Ky EtOAc (10 mL) ¥&¥H - 5% » RIEAR - KIERZ2% -
AP SEIEEE 1.2 g 0 B  86.45% - HIHET T KIE -
MS (ESI, pos.ion) m/z: 264 [M+H]" -
SR 2) a5 T2 ERK

BHLEY 7-1 (1.2 g, 3.6 mmol) » (k5% 1-11-2 (0.69 g, 3.9 mmol ) FI
EDCI (0.75 g, 3.9 mmol ) ##i5H2 DCM (20 mL ) # > 0 °C T S 43 581% o
#=18g A DIPEA (2.38 mL, 14.4 mmol) > 5% » BIRKIE 2.0 /N - RFESE
Z1% > JIADCM (40 mL) FRESENR - BHiE SRS/ eaamts
HKTERINGZIR - IRFEERAAE @I B (LERE - PE/EtOAC = 12) 5%1¥%
YIRS 1.31 g > ZESR © 86.8% -
MS (ESI, pos. ion) m/z: 421.1 [M+H]" ;
'H NMR (400 MHz, CDCly): 8 7.35 (s, 1H), 5.32, 5.29 (brs, brs, 1H), 5.20-5.15
(m, 1H), 4.41-4.37 (m, 1H), 3.85-3.78 (m, 1H), 3.69-3.65 (m, 1H), 3.63 (s, 3H),
2.28-2.17 (m, 3H), 2.11-1.96 (m, 2H), 0.97-0.95 (m, 3H), 0.91-0.89 (m, 3H)
ppm °
SER3) (LEY 7-3 NERK

L&Y 1-8(1.59 g, 3.4 mmol ) » PUTE T Hhfk$#(3.77 g, 10.2 mmol ) »
Wibaagd (195 mg, 1.02 mmol) €2 PAC1,(PPh;), (239 mg, 0.34 mmol ) EHR
IFEAH - Ny GRET » INAME/K THF (8 mL) % » FIIA EtN (8mL)
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FRE 10 SEBIMA=ZRELRER (24 mL) » 50 °C [FE 2.0 /NEf
ST 2% » aHE BRI @Bt (BERRAE : PE) 5% 681 mg K3
aRls » EX 55% -
MS (ESI, pos.ion) m/z: 365.5 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.02, 7.00 (s, s, 1H), 6.92-6.91, 6.90-6.89 (dd, dd,
1H), 3.05-3.02 (m, 2H), 2.41-2.18 (m, 6H), 1.77-1.59 (m, 4H), 0.29-0.27 (m,
18H) ppm
FHA4) LEY T4 ISR

Bika% 7-3 (324 mg, 0.89 mmol ) &5/ MeOH (4 mL ) £ THF (4 mL)
BEEET - IIAMKEESR (492 mg, 3.56 mmol ) - ZJGENE 5.0 /N o SFE
2% FHZMZE (20 mL) MBS EWR @ iR - IRARR R g4
e (BERRE : PE) 5% 160.65 mg JREufElle » FER © 82% -
MS (ESI, pos.ion) m/z: 221.5 [M+H]" ;
'H NMR (400 MHz, CD;0D): 6 6.82, 6.80 (s, s, 1H), 6.66, 6.64 (m, m, 1H),
3.26-3.25 (m, 1H), 3.06-3.05 (m, 1H), 2.98-2.94 (m, 2H), 2.43-2.21 (m, 6H),
1.77-1.60 (m, 4H) ppm °
H8S) EY T-S G

B &% 7-4 (160.69 mg, 0.73 mmol ) » 5% 7-2 (672.4mg, 1.6
mmol ) ffi{l,EE #F (28 mg, 0.147 mmol ) EiPY =75 FL B ( 84 mg, 0.073 mmol )
BENRRIERF - N, fRETINAMK DMF (6.0 mL) # » FiNA EtN (0.2
mL ) » IR E 20 /NEf - SRR - IRAERETH g B (Ve -
EtOAc) 5% 381.7 mg E{O[EHs » E3E 1 65% -
MS (ESI, pos.ion) m/z: 805.5 [M+H]" ;
'H NMR (400 MHz, CD,0DY: 6 7.66 (s, 1H), 7.48 (s, 1H), 7.27, 7.25 (s, s, 1H),
7.24,7.22 (m, m, 1H), 5.51-5.47 (m, 2H), 5.32, 5.30 (d, d, 2H), 4. 41-4.36 (m,
2H), 3.89-3.83 (m, 2H), 3.73-3.66 (m, 2H), 3.63 (s, 6H), 3.06-3.02 (m, 2H),
2.40-1.92 (m, 16H), 1.77-1.59 (m, 4H), 0.97, 0.95 (m, m, 6H), 0.91, 0.89 (m, m,
6H) ppm °
Bt 8
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pan o
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BRESEER -
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N o ——
c1>_ NI 14 OH THFm,0 °\_/N'<\o

81

1.TMSCUSMCIy/THF
2 LIHMDS/PhNTS,
N X :| _M. D_
C>< ] 3. ° °
B-g | 122

0 0
Pd(dppf)Clz*CH,Cl/KOAC/DMF

(X(Nj'
b s OO e O OO
PUPPsWK;COYEIORM,0 N \ N EA N }4’ oo ”/\(_7

4HO

=
Z!

HO
o]

7\ HNe 81 o0

g N

EDCIDIPEAIDCM gf I% N NQ_(N\k[N) ‘”’”\
H

S 1) EY 8- 1 G

8 L-FRERE (2.49 g, 21.3 mmol ) Y342 THF (64.5 mL) &1 » ji A NaHCO;

(5.37 g, 64 mmol ) 7K¥AWR (64.5 mL ) £ » RIS A 4-USWIREES (2.8 mL,

23.5 mmol) » 5% - FIRSIEAERK - IET R IRHERIER - IIARER (1
M) FReEnER pH {E%] 3 - FFA EtOAc (S0 mL x 3) ZEHY » SHEHAE
B/KIRBRINEZER - IR SR HEERR 2.94 g EXR 1 60% -
MS (ESI, pos.ion) m/z: 231.3 [M+H]" ;
'"H NMR (400 MHz, CDCl): 6 9.31 (br, 1H), 5.75, 5.73 (br, br, 1H), 4.27-4.22
(m, 1H), 3.73-3.65 (m, 4H), 3.34-3.28 (m, 4H), 2.35-2.24 (m, 1H), 0.97-0.95 (m,
3H), 0.88-0.85 (m, 3H) ppm -
SER2) hEY) 8-3 BB

k&Y 3-3 (892 mg, 2.0 mmol) » /L5 8-2 (715.45 mg, 5.0 mmol)
FINMP (10 mL) ERSERRH » 200 °C e (250 W) KFE 1.0 /NG -
RIESEZ R » W EZE > fIAZK (50 mL ) /Kf&HA EtO (50 mL x3) #EY »
HHSAE BRI R K e - M KAREESNEZ R - IEMERR R i stk (¥
J#| : PE/EtOAc =20/1) 15215 8-3 (492 mg » FER : 56%) o
MS (ESI, pos.ion) m/z: 440.5 [M+H]" ;
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"H NMR (400 MHz, CDCl;): 6 7.67, 7.65 (s, s, 1H), 6.34-6.33, 6.32-6.31 (dd, dd,
1H), 4.01-3.87 (m, 4H), 3.15-3.10 (m, 4H), 2.75-2.70 (m, 2H), 2.33-2.21 (m,
6H), 1.91-1.82 (m, 4H), 1.80-1.64 (m, 4H) ppm -

S 3) EY) 8-4 KGR

B &%) 8-3 (224 g, 5.1 mmol ) #d SmCl; (131 mg, 0.51 mmol) HA
FISFEHA > NofRFE N IO THF (20 mL ) » ZRSIE 15 S 881% - AR1STE
A TMSCI (610 mg, 5.61 mmol ) » FEE » FIRIZFE 10 /N - K FEFZ2 1% -
RS TEE - RAEERGE 1.8 g EY (a)  MRE—FHIERERANRT—
HIFE -

i EatEY) (a) V&Y THF (20 mL ) - -78 °C T4 A LiIHMDS (6.5
mL, 6.46 mmol, 1 M in THF ) % » % - (IR FE 0.5 /NEF % » B A PhNTY,
(2.77 g,7.76 mmol) > {EHIEHEH 0.5 /NEFEL » FIBSHE 10 /NEF - S fESE 2
% INAUKOK (50 mL) IS HE - FEA EtOAc (50 mL x 3) ZHY » S5{fF
PEAE - FHBRAIREE/KYEHE » 7K NapySO, 8705k » IRMERGEIEY 1.0 g (EY

b)» BEFE—THL  EEART P XE -

BEY) b (1.0 g,2.0 mmol) » {bE¥) 1-12-2 (1.27 g, 5.0 mmol ) »
Pd(dppf)Cl,-CH,Cl, (0.16 g, 0.2 mmol ) F1KOAc (0.78 g, 8.0 mmol ) B
JEHLT > NofR7€E T » {EADMF (20mL ) - 90 °C R FERK - RIEERH% >
WEEIR - 53HII0A EtOAc (200 mL) FI7k (40 mL) RN FEWR @ W+
MR AWK (40 mL x 3) FIEIFAIREEKIEHE - MoKFRBERENGZLE -
I=fE RASAE @ BRI (L (BERI - PE/EtOAc = 12) JSEPKEEEHE 932
mg - EE 36% -

MS (ESI, pos.ion) m/z: 508.5 [M+H]" ;

"H NMR (400 MHz, CDCL): 6 7.49, 7.47 (s, s, 1H), 6.78, 6.76 (d, d, 1H),
2.91-2.86 (m, 4H), 2.80-2.76 (m, 2H), 2.28-2.20 (m, 4H), 2.00-1.92 (m, 2H),
1.87-1.60 (m, 8H), 1.32 (m, 6H), 1.29 (m, 6H), 1.25 (m, 6H), 1.22 (m, 6H),
0.88-0.80 (m, 1H) ppm -

SER4) (L&Y 8-5 HERK

B 5% 8-4 (3.0 g, 591 mmol) » k&%) 5-6 (4.94 g, 13.6 mmol) »
Pd(PPhs)s (342 mg, 0.296 mmol ) FIExELFR (2.47 g, 17.73 mmol ) B IE
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FEF - N R - 235107 A EtOH (60 mL) FftiZk (12mL) » 90 °C [
3.0 /NEf - IESER1R - IRHE EYR » IS TIERYIE TR EtOAc (200 mL) » 43
AIAZK (50 mL x 3) FIEEFIREAKLER - MK  IBRERRE
Mot (FefE] - DCM/MeOH = 200/1) S KR AEEE 2.14 g » B -
50% -
MS (ESI, pos.ion) m/z: 726.5 [M+H]" ;
'HNMR (400 MHz, CDCls): 6 7.50 (s, 1H), 7.16, 7.14 (s, s, 1H), 6.81, 6.80 (d,
1H, J=4.0 Hz), 6.46, 6.44 (dd, dd, 1H), 5.14-5.08 (m, 1H), 4.87-4.80 (m, 1H),
3.87-3.85 (m, 1H), 3.73-3.67 (m, 1H), 3.65-3.58 (m, 1H), 3.44-3.36 (m, 1H),
3.31-3.21 (m, 5H), 2.77-2.72 (in, 2H), 2.62-2.52 (m, 1H), 2.47-1.96 (m, 16H),
1.83-1.58 (m, 6H), 1.53 (s, 18H) ppm -
HERS) LEY 8-6 HIEHEL

Rt &) 8-5 (1.02 g, 1.4 mmol ) ¥F/? EtOAc (10 mL) » A G EH
ZIZFaEE (10 mL, 4 M) & - IR E 8.0 /NFF - BT R1R » IRFEIR
FEW - FIERYIH EtOAc (20 mL) YEik - R EEEILEY) 8-6 Bk A
BEAE 707 4 mg » FESE © 90% o
MS (ES], pos.ion) m/z: 432.5 [M+H]" -
HE6) LEY) 8T HIEHL

B1E%Y) 8-6 (384 mg, 0.6654 mmol ) » EDCI (192 mg, 0.998 mmol ) Ei
&%) 8-1 (230 mg, 0.998 mmol ) BFFHN DCM (10mL ) 0°C T » (818355
A DIPEA (0.74 mL, 4.5 mmol ) » 58 » EIRXFE 10.0 /N - RIET 2% -
JOIADCM (50 mL) #feSfER - 735! F AN &L S FIB AN R B 7K
W » 7K NaySO4 HZEE - RS @A BERifL (BRI - DCM/MeOH =
5011) BJENREERRERS 253 mg » ER 1 40% -
MS (ESI, pos.ion) m/z: 476.5 [M+2H]*" ;
'H NMR (400 MHz, CDCLs): 8 7.4 (s, 1H), 7.16,7.14 (s, s, 1H), 6.82 (d, 1H),
6.46, 6.44 (dd, dd, 1H), 5.67, 5.65 (d, d, 2H), 5.36-5.32 (m, 1H), 5.12-5.08 (m,
1H), 4.51-4.47 (m, 2H), 3.87-3.79 (m, 2H), 3.74-3.62 (m, 10H), 3.35-3.28 (m,
8H), 3.26-3.21 (m, 4H), 2.77-2.72 (m, 2H), 2.62-2.52 (m, 1H), 2.45-1.90 (m,
18H), 1.83-1.58 (m, 6H), 1.02, 1.01 (m, m, 6H), 0.92, 0.91 (m, m, 6H) ppm -
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Lo X N
. o] HN
7 o
TiO I 33 . O A e >/’°\
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AER 1) HEY 9-1 BIGHL

L&) 3-4 (578.55 mg, 1.4 mmol) ¥&HL EtOAc (10 mL) = > JuAH
HEHZBBZEER (SmL, 4 M) #& » ZIRIE 8.0 /N - [MfEEZ1R >
BHERFERR - FIERYIMA EtOAc (10 mL) #E#RFT5¥% - BEGEIE AR
B4t 34758 mg 0 ER 1 90% -
MS (ESI, pos.ion) m/z: 314.5 [M+H]"
AER 2) &Y 9-2 (ISR

&Y 9-1(1.0 g, 2.6 mmol ) > {157 9-1-2(0.589 g, 3.1 mmol ) » EDCI

(0.55 g, 2.86 mmol ) EZ HOAT (0.35 g, 2.6 mmol) $&iF/A DCM (15mL)

F1 > 0°C F » #2189 A DIPEA (1.72mL, 10.4 mmol ) > % » EWRKE 3.0
INEF o FESEZR1% 0 A DCM (40 mL ) iR FER @ 73 Bl @b EKiE
WAIBEFI R/ UER - M/KIRERSREZ LR - IRMER A BT BRI (SEfR
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%l : PE/EtOAc=1/2) B3I HEEKEE 1.17 g EXE : 93% -
MS (ESI, pos.ion) m/z: 485.4 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 10.62 (brs, 1H), 8.22 (m, 1H), 7.73-7.65 (m, 2H),
5.72(d, 1H, J= 8.0 Hz), 5.43 (d, 1H, J= 8.0 Hz), 4.35-4.31 (m, 1H), 3.95-3.88
(m, 1H), 3.78-3.75 (m, 1H), 3.69-3.67 (m, 4H), 3.08-3.04 (m, 1H), 2.43-2.37 (m,
1H), 2.25-2.15 (m, 2H), 1.91 (s, 1H), 1.74-1.72 (m, 1H), 1.52-1.50 (m, 1H), 1.35
(s, 12H), 1.24 (t, 2H, J = 8.0 Hz), 1.12-1.10 (m, 1H), 0.93-0.88 (m, 1H) ppm -
S 3) EY 9-3 KGR

L&Y 3-3 (453.14 mg, 1.016 mmol ) » {4597 9-2 (492 mg, 1.016
mmol ) > Pd(PPhs), (117 mg, 0.1016 mmol ) FIRxELEH (420.7 mg, 3.048 mmol )
BERIERS > NofRFET > 251F A DME (10 mL ) FI#fizk (2.5mL) 90
°C [ZHE 3.0 /NKf - [RIESER 1% » (R = > A EtOAc (20 mL) Wi fE
Wtk - 53Rk (10 mL x 3) FOEFIEEE/KYEH > /K NaySO4 FZ 1% - 1EHE
RABREET BRI (PEBRR : PE/EtOAC = 1/3) BENAFEEERE 412 mg
FEX 1 60% o
MS (ESI, pos.ion) m/z: 677.3 [M+H]" ;
'"H NMR (400 MHz, CDCl;): 6 7.55-7.54 (m, 1H), 7.52, 7.50 (d, d, 1H), 7.44,
7.42(d, d, 1H), 7.41-7.40, 7.39-7.38 (d, d, 1H, J = 4.0 Hz), 7.06, 7.04 (s, s, 1H),
5.31-5.30, 5.29-5.28 (d, d, 1H, J = 4.0 Hz), 5.13-5.09 (m, 1H), 4.46-4.41 (m,
1H), 3.84-3.77 (m, 1H), 3.67-3.65 (m, 1H), 3.63 (s, 3H), 2.82-2.78 (m, 2H),
2.43-1.49 (m, 15H), 1.24-1.11 (m, 2H), 0.92-0.88 (m, 6H) ppm «
S 4) LEY) 9-4 KIS

#HEEY) 9-3 (353 mg, 0.522 mmol ) » 1 5%) 6-3 (284.87 mg, 0.574
mmol ) » Pd(PPhs); (60.29 mg, 0.0522 mmol ) FIRREESF (216 mg, 1.566 mmol )
ERBERT - NofRFET » 23517 F A DME (6.0 mL) Fl#fizk (1.5mL) >
90 °C [ZHE 3.0 /NRF - [IESER1% » i EEWR > 1A EtOAc (40 mL) Ff
IR - 73BIRZK (20 mL x 3) FIEFIREE/K BN > #E7K NaySO, B4 -
IR T B L (PERRE - DCM/EtOH = 80/1) 152K HifafE s
23398 mg » EZXK 1 50% o
MS (ESI, pos.ion) m/z: 449.5 [M+2H]*" ;
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"H NMR (400 MHz, CDCL;): § 7.60-7.42 (m, 10H), 5.56, 5.55 (d, d, 1H), 5.30,
5.29 (d, d, 1H), 5.23-5.19 (m, 1H), 5.13-5.09 (m, 1H), 4.46-4.41 (m, 1H),
4.34-4.30 (m, 1H), 3.85-3.77 (m, 2H), 3.68-3.67 (m, 2H), 3.66 (s, 3H), 3.63 (s,
3H), 3.10-3.06 (m, 2H), 2.43-1.86 (m, 16H), 1.76-1.48 (m, 5H), 1.24-1.11 (m,
1H), 1.02, 1.00 (m, m, 3H), 0.93, 0.91 (m, m, 3H), 0.90-0.88 (m, 6H) ppm -

Hie% 10
i &
gNH HNj/(
04(0 o/\§O
By 8
B -

1.MeCOCVAICIyCS, o ACCUAICH o o 1)TBDMSOTHDIPEADCM o
2 DCE 2) NBSITHF
101 B &
10-2 104

10-3
o
<—Nl( 18 0 o)

Boc OH Boc Boc NH OAc Boc NI A\ J |N Boc HCLEA
— Y N 0O o N Xylene Ree Ly N N EA
DIPEA/MeCN Q< 105 HJ =N N
° d O 106

A1) LEY 102 NERK

W7 (1.4mL, 19.7 mmol) $EEHEAIAK=EIEE (2.15g, 162
mmol ) FIZHifkhx (40 mL) HREMERF - BENRFHEBE - REBLE
YERCUAE (1.0 mL, 10 mmol ) HYZHIALHREWR (20 mL) - S8 A _Euit#g
A o ERRE 2.0 /NEE - KIESERTR 0 IRRERIER - INALEY
10-1 (2.58 g, 15 mmol ) » fii5E#& » 50 °C & 4.0 /Ny - RFESZ 2% 0 fiIA
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7KK (40 mL ) U HE - A EtOAc (100 mL x 3) ZEHY - S{{EH4E - A
BAN R /K TRk - fE7K Na, SO, $28E » IBMERE @itk (S
PE/DCM = 10/1) 1§F(#E AR 889 mg » 3K : 30% o
MS (ESI, pos.ion) m/z: 297.3 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 7.23,7.21, 7.19 (m, m, m, 1H), 7.09-7.05 (m,
1H), 6.75-6.72 (m, 1H), 2.89-2.80 (m, 1H), 2.79-2.77 (m, 2H), 2.31-2.18 (m,
3H), 2.11 (br, 3H), 2.10-2.05 (m, 2H), 1.84-1.50 (m, 14H) ppm -
HBR2) &Y 10-3 FIER
B2 EEE (1.2 mL, 16.8 mmol ) EIEHMAMK=8/EE (2.12¢ 159

mmol ) 11, 2- &Lkt (40 mL) KRR+ » ARE &Y 10-2 (3.85 ¢,
13 mmol) #J 1, 2-“&ZHtiHiR (20 mL) » S8R A _LiigsR - T > ZIR
[ZHE 2.0 /NKf » IESEZRR » IIAUKOK (40 mL) ¥ESFE - /K@ EtOAc

(100 mL x 3) Z£HY > SHEEEE - FEIFIREE KU - K NaySO4 87 -
TRMATRASAE AR - BEAT AL ( YR - PE/EtOAC = 10/1 )53 HafEHg 1.67 g
FEXR 1 38% -
MS (ESI, pos.ion) m/z: 339.3 [M+H]" ;

'H NMR (400 MHz, CDCL): 5 7.50, 7.48 (d, d, 1H), 6.89, 6.87 (m, m, 1H),
3.15-3.06 (m, 1H), 2.93-2.89 (m, 2H), 2.55 (s, 3H), 2.31-2.15 (m, 5H), 2.11 (s,
3H), 1.85-1.50 (m, 14H) ppm
AR 3) EY) 10-4 ISR

BHE¥7 10-3 (1.601 g, 4.73 mmol ) A DCM (30mL) 1, 0°C | »

#2189 A DIPEA (2.33mL, 14.1 mmol ) » ### 10 43487% > Jn A TBDMSOTS

(3.5 mL, 11.5mmol ) > N5E%#4 » EIRIZFE 2.0 /]NEF - SESE 274 A (20
mL ) P HE - KGR DCM (40 mL x 3) ZEHY - S{EHAME - FtEfig
EROK PR » #E7K Na SO, HZEE - JRAETR - BERIERYIEEHA THF (20mL) > 0°C
T JRANBS (1.56 g, 8.76 mmol ) » {EYRZFE 4.0 /NiF - KIESEZ1 » B E
THF - [@ig RS 0AZK (20 mL) » 7Kf@H EtOAc (50 mL x 3) ZEHY » &1
HHAE - RN R GER > 7K NaySO, B2 » IRFERIRIE BT OBt fk

(Geie®| © PE/EtOAc =10/1) BEIHEHERY) 1.168 g » FER 1 50% -
MS (ESI, pos.ion) m/z: 495.3 [M+H]"
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'H NMR (400 MHz, CDCly): 6 7.59, 7.57 (d, d, 1H), 6.88, 6.85 (m, m, 1H), 4.36
(s, 2H), 3.93 (s, 2H), 3.14-3.05 (m, 1H), 2.99-2.94 (m, 2H), 2.86-2.77 (m, 1H),
2.27-2.15 (m, 4H), 1.84-1.56 (m, 14H) ppm -
FER4) hEY 10-5 KGR
BE%710-4 (1.07 g,2.18 mmol) Y MeCN (22mL) &1 0°C | >
43BN DIPEA (1.02 mL, 6.2 mmol ) Hi{fk.5%71-9 (1.08 g, 5.014 mmol ) »
hi5e% - EIWSFE 1.0 /)Nf - RIET R 1B R ERE R @i Bt
(YEMA - PE/EtOAc=2/3) {GEKEHEHERY) 133 g ER 1 80% -
MS (ESI, pos.ion) m/z: 765.3 [M+H]" -
HES) &Y 10-6 BIEREL
B&%10-5 (1.4 g, 1.83 mmol ) EdfEREEes (2.82 g, 36.6 mmol ) &7
ATEIIR (20 mL) > 140 °C [FE 5.0 /Nf - RIESE2 % BEER > [
BRFMAK (40mL) » KEH EtOAc (50 mL x 3) ZZHY » SEHAE -
FH BRI R B /K YEHE » 7K NapSO, BZ1E » IRHE AR @ /- iEvi (L (YEl R -
DCM/MeOH = 100/1 ) 152X FHEERS 862 mg » EZR 1 65% -
MS (ESI, pos.ion) m/z: 725.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.16 (s, 1H), 7.10,7.09 (d, d, 1H), 6.83-6.82 (m,
0.5H), 6.81-6.80 (m, 1.5 H), 5.14-5.08 (m, 1H), 4.87-4.80 (m, 1H), 3.74-3.66 (m,
1H), 3.65-3.58 (m, 1H), 3.44-3.36 (m, 1H), 3.31-3.24 (m, 1H), 3.01-2.92 (m,
1H), 2.75-2.65 (m, 3H), 2.47-1.57 (m, 26H), 1.53 (s, 9H), 1.41 (s, 9H) ppm -
HE6) EW 10-7T &R
B E%7 10-6 (963.55 mg, 1.33 mmol ) &2 EtOAc (10 mL) & - fiA
FHEHN LB ZEER (10mL, 4 M) » =R RIE 8.0 /N - KB 2% -
BB TER » RIRIIIAZBRZES (10 mL) 1#B#R4T4Y  BEREENREA
¥oA 713 mg » FEEK 1 80% -
MS (ESI, pos.ion) m/z: 525.7 [M+H]" -
HERT) LEY 10-8 (G
1B&%) 10-7 (402.2 mg, 0.6 mmol ) - EDCI (300.56 mg, 1.56 mmol )
&%) 10-7-2 (341 mg, 1.56 mmol) FEHN DCM (10mL) ##:0°C | »
18 A DIPEA (1.02mL, 6.14 mmol) » Ji§48 » ZVELIJE 10 /1NEs o 5 JESE

e

)

MEi
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21 » JIA DCM (20 mL) WK IEWR @ 535l @ AR fsEfig
BE/KPEME - MK NaySOLHZEE » IR ET o Bl (PRl :
DCM/MeOH = 50/1) BERFEEMRARETE 332 mg » ER 1 60% -

MS (ESI, pos.ion) m/z: 463.5 [M+2HJ*" ;

"H NMR (400 MHz, CDCls): 6 7.56 (s, 1H), 7.11, 7.09 (d, d, 1H), 6.83-6.80 (m,
2H), 5.32-5.28 (m, 1H), 5.20, 5.18 (d, d, 2H), 5.12-5.07 (m, 1H), 4.40-4.35 (m,
2H), 3.86-3.78 (m, 2H), 3.70-3.61 (m, 2H), 3.01-2.92 (m, 1H), 2.75-2.65 (m,
3H), 2.30-1.57 (m, 28H), 1.43 (s, 18H), 0.97, 0.95 (m, m, 6H), 0.91, 0.89 (m, m,
6H) ppm °

i) 11

ERREERR -
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o)
_Socl, ):H (Boc),O/DMAP p__f LiBHEt;  TFAA/DIPEA m ICH,CVZNEt, {Ho
/J;HOH MeOH MeCN O Toluene DMAP/Toluene N O Toluene N [0}

Boc / Boc / Boc /
1141 13 114 13
Br NH, YH\)\
\C[ 19-2 - 1112
9 NH,

. H
SO IO Y—)\(N _EAHCI_ Br
i N, OH 1HATUDPEATHF o N‘OV /\LA EDCI/DIPEAIDCM
18 2ne)

118 2.HOAC 17

8r )L l ‘ 142:2 o g i
NH Y\N i i N No”
/\(_B PA(APPACl*CH,Cly/KOAUDMF
19

1 1110H

Q N
__ PAPPhy
/ N )
g /”,,,,, o chO;IDMEIHZO o N/” PA(PPh,)/K,COyDMEH,O0
d N 1 11 o D
HN ( ” (
o o
\
H
o H N \N .. /‘N
) N\/Qo N O O O u)o
AL 11412 OTN
HN (
o)\?

FE 1) {LEY 112 SR

0°CF » ¥ _—&mamH (5.5 mL, 75.8 mmol) #BEHRMNEILEY 11-1 (10
g, 77.5 mmol ) #J MeOH (50 mL ) ¥+ » BV FE 1.0 /NFH% - B FE
2.0 /NEf o ESER1R » JIA NaHCO: 13¥% (50 mL ) ENIE @ BrEFES
RFIERYIF DCM (35 mL x 3) ZEHY » S{FEREE - FeEfIeEK - foK
Na,SO, 5zkE » IR BBt (BERRE © EtOAc) SEIfEATRE
15g EEXR 1 67.6% -
MS (ESI, pos.ion) m/z: 1442 [M+1]" ;
'H NMR (400 MHz, CDCLy): 6 7.38 (br, 1H), 4.20-4.16 (m, 1H), 3.67 (s, 3H),
2.39-2.23 (m, 3H), 2.14-2.07 (m, 1H) ppm -
A 2) LEY 11-3 FIERK

0°C T # DMAP(0.5503 g, 4.5 mmol )T A E{k &%) 11-2(6.45 g, 45.06
mmol ) #J MeCN (30 mL) ¥+ - ## 10 8tk » FAZRE (T
fig (10.816 g, 49.56 mmol ) » &5 - [H1R SFE 30 48818 » BB IE 2.0 /NEF -
RFESER1R - =M B @t vt (GERRA - PE/EtOAc=1/1) 15
FIfEORES S0g R 456% -
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MS (ESI, pos.ion) m/z: 144.2 [M-Boc]" ;
"H NMR (400 MHz, CDCl;): 6 4.60-4.57 (m, 1H), 3.75 (s, 3H), 2.65-2.55 (m,
1H), 2.50-2.42 (m, 1H), 2.36-2.24 (m, 1H), 2.04-1.96 (m, 1H), 1.45 (s, 9H)
ppm °
S 3) LEY -4 5K

-78°C T » = ZEMIE /SR (1.793 g, 16.9 mmol) FRIETINEULEY
11-3 (3.74 g, 15.4 mmol) WYHZE (50 mL) A& > BRI FE 70 8tk -
&KX HNA DIPEA (3.2 mL, 19.4 mmol ) » DMAP (0.1877 g, 1.54 mmol ) I
TFAA (3 mL, 40.4 mmol ) » JN56#% » Z=IMIHE 2.0 /NEF - RFESER % 184G
[ FEMARASAE @A 7B AL, (AEMERR - PE/EtOAC = 10/1) 158 S kg 2.26
g EXR648% -
MS (ESI, pos.ion) m/z: 128.2 [M-Boc]" ;
'"H NMR (400 MHz, CDCL;): 6 6.65-6.52 (br, 1H), 4.96-4.91 (br, 1H), 4.68-4.57
(m, 1H), 3.76 (s, 3H), 3.12-3.00 (m, 1H), 2.71-2.61 (m, 1H), 1.49-1.44 (br, 9H)
ppm °
SE4) LEY -5 5

0°C T » &Rt B 2 (1.394 g, 7.9 mmol) #RIEFINE] — Z546% (0.4871
g, 3.94 mmol ) RYFRZE (6 mL) B » [HE 45 H581% > FRALEY 11-4

(300 mg, 1.32 mmol) WY (4 mL) ¥R > 58 » [ERKE 18 /N - K

FESE R > DGR NH.CLHER (15 mL ) 5 S HE » 7K@ A EtOAc (25 mL
x 3)ZEH B AR - FHE/K NaySO, 521 » IR A fE i it (k (%
H77 © PE/EtOAc =10/1) B HAWREE 019g EFK : 59.7% -
MS (ESI, pos.ion) m/z: 142.2 [M-Boc]" ;
'HNMR (400 MHz, CDCL;): 6 4.64-4.51 (m, 1H), 3.70 (s, 3H), 3.56-3.45 (m,
1H), 2.64-2.54 (m, 1H), 2.05-2.01 (m, 1H), 1.50, 1.41 (s, s, 9H), 0.75-0.65 (m,
3H) ppm -
FERS) LEW 11-6 K&K

0°C T #B—KkEEENEE (0.8888 g, 21.2 mmol) HY/kiEW (10 mL)
RIEFEMNELSY 11-5 (1.02 g, 4.23 mmol ) #y THF (20 mL ) W+ » 7
0 40°C [HE 12 /]N\KF - IEE 2% > BRZ THF » fiAsK (10 mL) >
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EtOAc (25 mL x 3) ZH » HRB/KERER (10%) FpHEE 1> HH
EtOAc (25 mL x 3) ZEHY - &AM » saFIREEKIEE - 7K NaySO,
B IRERBEI R ERER 08371 g EXR 1 87% -
MS (ESI, neg.ion) m/z: 226.2 [M-H] ~;
'H NMR (400 MHz, CD;OD): 6 4.53-4.46 (m, 1H), 3.48-3.42 (m, 1H),
2.70-2.57 (m, 1H), 2.05-2.01 (m, 1H), 1.60-1.54 (m, 1H), 1.48, 1.41 (s, s, 9H),
0.89-0.80 (m, 1H), 0.73-0.66 (m, 1H) ppm «
HER6) thEY 11-7T &

0°C T » /% DIPEA(1.95 mL, 11.8 mmol) JIAZEI{LEH) 11-6(2.43 g, 10.7
mmol ) Ed{{, 5% HATU (4.88 g, 12.84 mmol ) # THF (25 mL) A%+ » {8
IREHE 0.5 /INFF % » s HINALEY) 1-9-2 (222 g, 11.9 mmol) » fjI5E%%
FEIMSE 4.0 /NEF o ESERER > IOAIK (50 mL) B FE - BrFE: THF »
/Kf@H EtOAc (50 mL x 3) Z£HY » 5 HSAHF RN /K ek - oKERBE SR
HoME  IRHATR S TIER YIS K Z B (20 mL) A > 40 °C KFEHERE - KIESE
21% ' BREVKZER » FIERYIETY EtOAc (100 mL) » FHRRERERNA IR (50 mL x
3) Beik - SEOKBREZENRZER - IRMETRSH g oAk (BB - PE/EtOAC
=12) /FEMLEY 11-7 (2.02 g ER : 50%) -
MS (ESI, pos.ion) m/z; 378.3 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 7.67 (dd, 1H), 7.22,7.20 (d, d, 1H), 7.19, 7.17 (d,
d, 1H), 5.03-5.00 (m, 1H), 3.31-3.24 (m, 1H), 2.56-2.49 (m, 1H), 2.12-2.07 (m,
1H), 1.53-1.48 (m, 1H), 1.46 (s, 9H), 1.42-1.38 (m, 1H), 1.00-0.97 (m, 1H)
ppm °
FERT) EY 11-8 AR

BEY 11-7 (1.03 g, 2.74 mmol ) ¥ EtOAc (5.0 mL ) 0°C FigA

FMEH LB ZEEANR (6.0 mL, 4 M) £ » EIERHE 8.0 /NI - KBS 2% »
I S R - FIERYINA EtOAc (10 mL) #E#4T4% » 5@yEREE] 815.2 mg
WS ER 8% -
MS (ESI, pos.ion) m/z: 278.2 [M+H]" -
AR 8) &Y 119 &K

Rt EY) 11-8( 658 mg, 1.88 mmol ): 5% 1-11-2(493.7 mg, 2.82 mmol )
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F1 EDCI (540 mg, 2.82 mmol) fFERDCM (10mL) > 0°C | - $REWA
DIPEA (1.864 mL, 11.28 mmol) % » IR HE 3.0 /NKF - KFESER1. » TIA
DCM (50 mL) #HfSFER @ 531K (20 mL x 3) FOEIFIREE KL -
/K Na,SO, ¥z HE - IR RSt @t BEstift (YEliiA © PE/EtOAc = 1/2)
5% 694 mg [ERS - FER : 85% -
MS (ESI, pos.ion) m/z: 435.5 [M+H]" ;
"H NMR (400 MHz, CDCLy): 6 7.67 (dd, 1H), 7.22,7.20 (d, d, 1H), 7.19, 7.17 (d,
d, 1H), 5.32, 5.30 (d, d, 1H), 5.16-5.12 (m, 1H), 4.13-4.08 (m, 1H), 3.63 (s, 3H),
3.42-3.36 (m, 1H), 2.62-2.55 (m,1H), 2.21-2.09 (m, 2H), 1.53-1.45 (m, 1H),
0.97-0.89 (m, 7H), 0.50-0.46 (m, 1H) ppm
FER9) EY) 11-10 Y5 AL

B EY 11-9 (3.08 g, 7.1 mmol ) » {kEY) 1-12-2 (2.72 g, 10.7 mmol ) >
Pd(dppf)Cl,-CH,Cl, (653 mg, 0.8 mmol) F1KOAc (2.09 g, 21.3 mmol) &R
SFENRH > N fRFES » 7 E A DMF (30mL ) > 90 °C ZJfE 3.0 /NI - [JE5E
2% - MEER > A EtOAc (200 mL ) Fifsf VR » Y8 T3R8 » 1R
SRz (50 mL x 3) FOETFNEEE KGN » BOKTRERINGZER @ FRAEEASHE
RSB (VPRI : PE/EOAC = 112) {SSIK SRS 2225 g » 75K
65% - _
MS (ESI, pos.ion) m/z: 483.5 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.82 (dd, 1H), 7.65, 7.63 (d, d, 1H), 7.45, 7.42 (d,
d, 1H), 5.32, 5.30 (d, d, 1H), 5.16-5.12 (m, 1H), 4.13-4.08 (m, 1H), 3.63 (s, 3H),
3.42-3.36 (m, 1H), 2.62-2.55 (m, 1H), 2.22-2.09 (m, 2H), 1.53-1.45 (m, 1H),
1.32,1.29 (m, 12H), 0.97-0.89 (m, 7H), 0.50-0.46 (m, 1H) ppm
HE10) &Y -1 57K

BvEY) 3-3 (232.93 mg, 0.522 mmol ) » 5% 6-3 (284.87 mg, 0.574
mmol ) » Pd(PPhs), (60.29 mg, 0.0522 mmol ) FIfEEFH (216 mg, 1.566 mmol )
ENERT > NoRFET @ 25 ADME (6.0 mL ) AIREZK (2.0mL)>
90 °C & 3.0 /NFf - KIEZ 2R - W E =M IA EtOAc (40 mL) ik
R IER % > 53 BIRZK (20 mL x 3) FIGFOEEE KGR » #7K Nay SO, HZKE -
IRMERARAE @ e . (PEE] - DCM/EtOH = 150/1) G EREERE
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179.63 mg » FESK : 50%

MS (ESI, pos.ion) m/z: 689.5 [M+H]" ;

'H NMR (400 MHz, CDCls): 6 7.65-7.62 (m, 2H), 7.59 (s, 1H), 7.46-7.43 (m,
2H), 7.25-7.23 (d, d, 1H), 7.09, 7.07 (s, s, 1H), 5.56, 5.55 (d, d, 1H), 5.23-5.19
(m, 1H), 4.34-4.30 (m, 1H), 3.85-3.78 (m, 1H), 3.66 (s, 3H), 3.65-3.61 (m, 1H),
2.83-2.79 (m, 2H), 2.44-2.36 (m, 2H), 2.31-1.92 (m, 9H), 1.75-1.57 (m, 4H),
1.02,1.00 (m, m, 3H), 0.93, 0.91 (m, m, 3H) ppm -

SER11) &Y 11-12 95,

B &% 11-11(359.26 mg, 0.522 mmol )&% 11-10( 276.82 mg, 0.574
mmol ) » Pd(PPh;), (60.29 mg, 0.0522 mmol ) FIfREESH (216 mg, 1.566 mmol )
BERKIERS » Ny R T > 73517 EA DME (6.0 mL) ATtk (2.0 mL)
90 °C [ZHE 3.0 /Ny - KFESER 1R » i E =1 » JIA EtOAc (40 mL ) #ifs
R FER A% » 43 BIFZK (20 mL x 3) FIEFIREEKBER » /K Na,SO, 571
IEfEER A @Rl (b (BERAE - DCM/EtOH = 50/1) 19 ¥k s Elis
256.8 mg » FEK 1 55% o
MS (ESI, pos.ion) m/z: 448.3 [M+2H]*" ;

'H NMR (400 MHz, CDCls): § 7.90, 7.88 (d, d, 1H), 7.68, 7.66 (s, s, 1H),
7.65-7.62 (m, 2H), 7.60-7.59 (m, 2H), 7.50-7.46 (m, 3H), 7.45, 7.43 (d, d, 1H),
5.56-5.55 (d, d, 1H), 5.32, 5.30 (d, d, 1H), 5.23-5.19 (m, 1H), 5.14-5.10 (m, 1H),
4.34-4.30 (m, 1H), 4.13-4.08 (m, 1H), 3.85-3.78 (m, 1H), 3.68-3.67 (m, 1H),
3.66 (s, 3H), 3.63 (s, 3H), 3.42-3.36 (m, 1H), 2.84-2.80 (m, 2H), 2.62-2.55 (m,
1H), 2.44-2.35 (m, 2H), 2.30-1.92 (m, 11H), 1.76-1.58 (m, 4H), 1.53-1.45 (m,
1H), 1.02-0.89 (m, 13H), 0.50-0.46 (m, 1H) ppm -

HhEp] 12
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BB -

‘ B~ NaBH,/ACOH
TEBAC/50% NaOH_ aBH, NIS/CFyCOOH BBr
\0 somso Pd/C,IPA MeCN DCM  HO
.. | 1122
Tt,0/ 39 D
OB, Fooc TIO / N
ocM Pd(PPhg)y/K,COy/OME/H,0 Pd(dpp)ClyCHClaKOAC/DMF

N ‘4
126 BOCD

“ 0O T e
/ N Boc (j\/ /N )
O Pd(PPh3),/K,CO4/DME/H,0 Boc W O O

127

[ e
H . N Y\ (j\/H "
{,P\JN/ O O /'d 3, on H ©202 o \/z N‘N/ O O EJ

4HCI HN EDCVDIPEA/HOAT/DCM _0 : °

129 s 12-10 oj:
NH

HER1) EY 12-1 G,

Bk EY)2-5 (124 g, 84.8mmol ) > 1,4-"y& T %E (19.2 g, 89.1 mmol )
g1 TEBAC (3.9 g, 17.0 mmol ) JEEH DMSO (60mL) &> 0°C T » €18
0 50% NaOH (13.6 g, 339.3 mmol ) /KA » 165 » 50 °C [HE 2.0 /\BF -
[ FE5E2 %% » fiNA PE (500 mL) #i R - 7351k (100 mL x 3) 0
BRI R/ YRR - FE/K NaySO4 HZH5E » IRME RIS @ty BERT (L (BelieAl -
PE) GEIEEIREE 6.0 g FEEER 1 35%

MS (ESI, pos.ion) m/z: 201.2 [M+H]" ;

'H NMR (400 MHz, CDCls): 6 6.90-6.85 (m, 1H), 6.70-6.67 (m, 1H), 6.62-6.59
(m, 1H), 3.82 (s, 3H), 2.86-2.81 (m, 2H), 2.30-2.22 (m, 2H), 2.16-2.10 (m, 2H),
1.88-1.79 (m, 2H), 1.75-1.58 (i, 4H) ppm -

HER2) (L&Y 12-2 BIERL

R &Y 12-1 (4.0 g,20.0 mmol ) WHREFEE (15mL) - JIARESL
2/ Pd/C (400 mg) > TAVKZER (2.4 g, 40.0 mmol ) » 7330 A NaBH, (3.0
g, 80.0 mmol) » fN52%% » B IE 1.0 /NEs - KIESZ 2% » B8 » TR
BASKEFEtT A REEAL (YERREY : PE) BEIEEORE 39e BEEX 9% -

MS (ESI, pos.ion) m/z: 203.1 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 6.85-6.80 (m, 2H), 6.65-6.62 (m, 1H), 6.56-6.53
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(m, 1H), 6.45, 6.43 (m, m, 1ED), 3.80 (s, 3H), 2.14-2.01 (m, 2H), 1.83-1.63 (m,
4H), 1.47-1.35 (m, 2H) ppm -
SER3) EW 12-3 S

B &Y 12-2 (5.3 g,26.2 mmol ) » NIS (6.5 g, 28.8 mmol ) & MeCN

(60mL) # - 0°C T » 280 CFz:COOH (0.59 mL, 7.9 mmol) - & »

45 °C RIEHK - MFEER1% @ IRMEER » RIERYIINA EtOAc (200 mL )
% > FIBEANEERERSA (30 mL x 2) Pk » M7k NaySO, 52 » IRFERISHE
MroBlEsifl (PeiRE] : PE) SEIEAIKIE 8.6 g B 1 100% -
MS (ESI, pos.ion) m/z: 328.1 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.48, 7.46 (dd, dd, 1H), 6.44, 6.41 (m, m, 1H),
3.83 (s, 3H), 2.87-2.83 (m, 2H), 2.47-2.39 (m, 2H), 2.34-2.23 (m, 4H), 1.75-1.58
(m, 4H) ppm °
FER4) LEY 12-4 BIERL

Bv&Yr12-3 (1.55 g, 4.72 mmol ) }AFADCM (10mL ) -78°C T » &
TERA =R/ (1.79 mL, 18.89 mmol ) - & - {EVRME 10 734T% - =R
[ZHE 1.0 /Nif - SFESE 2R » IMAUKK (25 mL) &S FE - /K f&H DCM

(30 mL x 3) ZZHY - HHAEH BRI R KLk - MK Na SO, 52 - IR#ER

A ET B (SElE] - PE/EtOAC = 40/1) 155 1.36 g HETHIRYR -
FEER 1 92% o
'"H NMR (400 MHz, CDCly): 6 7.39, 7.37 (dd, dd, 1H), 6.34, 6.32 (s, s, 1H),
4.81 (br, 1H), 2.81-2.77 (m, 2H), 2.41-2.26 (m, 4H), 1.98-1.90 (m, 2H),
1.74-1.58 (m, 4H) ppm -
SERS) EW 12-5 ISR

B EY 12-4 (133 g, 424 mmol ) FHRDCM (100mL ) 0°C | »
AR1SWANLE (0.85 mL, 10.58 mmol ) » ###: 10 73¢#1% - FRA =F FH#EREE
A& (1.07 mL, 6.36 mmol ) » g% » ZIRHE 1.0 /NKF - IESER1% » AWK
7K (25 mL) FPESFE » K@ DCM (30 mL x 3) ZXHY - HHR &
/K BER > MK NaySO, HzlE - IRHER AL @M BEv . (BERRA - PE)
192 1.8 g HEWHHIATE » EER © 95% -
'H NMR (400 MHz, CDCl;): 6 7.60, 7.58 (dd, dd, 1H), 6.87, 6.85 (s, s, 1H),

168



201412709

3.01-2.97 (m, 2H), 2.42-2.34 (m, 2H), 2.31-2.25 (m, 2H), 2.00-1.91 (m, 2H),
175-1.58 (m, 4H) ppm - |
HER6) LEY 12-6 NG

B avr 12-5 (4.10 g,9.19 mmol ) » (5% 3-9 (4.04 g,9.19 mmol) >
Pd(PPhs); (849 mg, 0.08 mmol ) FIHxEEHF (3.17 g, 22.97 fnmol) BN FEH
B> 23FFEA DME (20 mL) FOffi7k (4.0mL) » No£RFET » 90 °C [ 3.0
/INEF o FESERT > A EtOAc (200 mL) Wl e - 435I F/KFIEE
FOEEE/K G » /K NSO, 521 » Infa e fEtr o BEsti b (LERel -
PE/EtOAc =2/1) 15K EEERE 146 g > R 1 50% -
MS (ESI, pos.ion) m/z: 632.3 [M+H]" ;
IH NMR (400 MHz, CDCLy): 6 7.59 (s, 1H), 7.54-7.51 (m, 2H), 7.45-7.42 (m,
2H), 7.27-7.25 (s, s, 1H), 6.97-6.95 (dd, dd, 1H), 4.97-4.92 (m, 1H), 3.85-3.78
(m, TH), 3.60-3.52 (m, 1H), 3.00-2.96 (m, 2H), 2.80-2.72 (m, 1H), 2.42-2.34 (m,
2H), 2.29-2.12 (m, SH), 1.94-1.83 (m, 1H), 1.76-1.59 (m, 5H), 1.43 (s, 9H)
ppm
HERT) &Y 12-7T KGR

WLAL-S) 12-6 (800 mg, 1.27 mmol) » L&) 1-12-2 (354 mg, 1.39
mmol ) » Pd(dppf)Cl,-CH,Cl; (103 mg, 0.13 mmol ) #1KOAc (311 mg, 3.17
mmol ) B S FEHEH > 1A DMF (5.0 mL ) No R T 90 °C [ 3.0 /N
KIEZZR%R  BEER > A EtOAc (50 mL) FHFEN IEWR - Vi 3R
WA (30 mL x 3) FOEFIRREAKGHE » K Na,SO, 5288 » RHE1R
RAFETREMAIL (BERRE : PE/EtOAc = 3/1) SEREAENES 603.9 mg -
FEER 1 T78% o
MS (ESI, pos.ion) m/z: 610.5 [M+H]" ;
'"H NMR (400 MHz, CDCly): 6 7.59-7.57 (m, 2H), 7.54-7.51 (m, 2H), 7.50-7.46
(m, 2H), 7.46, 7.44 (s, s, 1H), 4.98-4.92 (m, 1H), 3.64-3.58 (m, 1H), 3.31-3.23
(m, 1H), 2.94-2.90 (m, 2H), 2.47-1.90 (m, 10H), 1.77-1.60 (m, 4H), 1.41 (s, 9H),
1.32 (m, 6H), 1.29 (m, 6H) ppm -
HER8) EY 12-8 G

&Y 12-7 (609 mg, 1.0 mmol ) » L.5%) 5-6 (370 mg, 1.02 mmol ) »
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Pd(PPh;)s (116 mg, 0.1 mmol ) FIHxFEESF (804 mg, 5.82 mmol ) & A FEHR,
i S3A1EA EtOH (10 mL) F#tizk (2.0 mL) » N fRg& T 90 °C [ FE 3.0
/N o [FESERTR - W EER 0 fNAJK (20 mL) » KGR EtOAc (30 mL x
3) ZFERL > SHEHAE - FETRIREEKUE - MK NaSO, 8245 » IBMEHRK
R B (BERRE] - DCM/MeOH = 100/1) B2 G R Y) 251
mg > FER 1 35% o
MS (ESI, pos.ion) m/z: 719.3 [M+H]" ;
'H NMR (400 MHz, CDCly): 6 7.78 (s, 1H), 7.59 (s, 1H), 7.54-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.18, 7.16 (s, s, 1H), 5.14-5.08 (m, 1H), 4.98-4.92 (m, 1H),
3.64-3.58 (m, 2H), 3.31-3.24 (m, 2H), 2.85-2.81 (m, 2H), 2.47-2.38 (m, 2H),
2.37-1.86 (m, 12H), 1.76-1.58 (m, 4H), 1.53 (s, 9H), 1.41 (s, 9H) ppm <
SR 9) EW 12-9 IEH

B &) 12-8 (166 mg, 0.35 mmol ) &FH EtOAc (5.0 mL) » {Ein&dl
[ LRR ZENAR (3.0 mL, 4 M) » i5eik - BIRSHE 8.0 /NFF - KFEE R
% IRHE FEYR > RIBRYIINIA EtOAc (10 mL ) ¥E¥E - ERETIRE A
% 1203 mg » FEE : 72%
MS (ESI, pos.ion) m/z: 777.5 [M+H]" -
ZEE10) EW 12-10 (U5

B EY) 12-9 (168 mg, 0.25 mmol ) » {54 12-9-2 (77.94 mg, 0.53
mmol ) > EDCI (102 mg, 0.53 mmol) LAJ HOAT (69 mg, 0.51 mmol) &%
JADCM (20mL ) &1 - 0°C | » #2187 A DIPEA (0.352 mL, 2.02 mmol ) >
TGER  EVRSE 3.0 /NKF - RESE 2% - I DCM (20 mL) #ife i FER
7375 F BRI S L SR AL B AT R BB e SKARBRENEZ IR - IEMER R
f@tfroraieRift (Self - DCM/MeOH = 60/1) BE|H IR ERS 130 mg
FEER 1 62% o
MS (ESI, pos.ion) m/z: 776.4 [M+H]" ;
'H NMR (400 MHz, CDCLy): 5 7.71 (s, 1H), 7.59 (s, 1H), 7.54-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.18,7.16 (s, s, 1H), 5.64, 5.61 (m, m, 1H), 5.34, 5.32 (m, m,
1H), 5.18-5.13 (m, 1H), 5.10-5.05 (m, 1H), 4.67-4.54 (m, 2H), 3.88-3.82 (m,
2H), 3.72-3.65 (m, 2H), 3.64 (s, 6H), 2.85-2.81 (m, 2H), 2.37-1.86 (m, 14H),
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1.76-1.58 (m, 4H), 1.48, 1.46 (m, m, 3H), 1.40, 1.38 (m, m, 3H) ppm -

Hitp 13
n -0
N N
H H Q
</\NH\0 O N
/ \
B AR
O
Tt0 Q O ) N 126
N 0 PACI(PPhy)/Cul Q KOy q O BocNO
\(\\r? .... N TMSABuNY MO \\/ % HFveon /> PAC(PPha)/CullPPhy/EtsN/DMF
56 Boc Et;,N/DMF ey 132

/N HCIEA . )L j;(1 -11-2

N \> :4&-4 O | HCLEA N

NE: .A,-‘ll\N N/‘/"" EA 4 N|L\ — O J EDCIID[PENHOATIDCM
H N

%
O 133 BooN {‘J N 13a  4HCI H H,D
.‘
=~
HN" %, \;NH
O}\o r Q"0

FER 1) (L&Y 13-1 KGR

1B {v.&%) 5-6 (501 mg, 1.38 mmol ) » PdCly(PPh;), (98 mg, 0.14 mmol ) »
VUIE T kg% (1.53 g, 4.14 mmol) LK Cul (78 mg, 0.41 mmol) SEIZH
DMF (8.0mL) 7 BRMKRET » REMA=ZHZ (20 mL) > EJKFE 10
sreEtk - ARG A TMSA (0.98 mL, 6.89 mmol) » & - E{AHEH 10 5
g% 0 70 °C RIE@K - SRR - WETEE - WIEIIAK (30mL) »
3 EtOAc (20 mL x3) ZEHY - SHAHAE - FIsERREKUEmk - MoKGEE
SRz - IRAERASAL @M BRI (ZERRE : PE/EtOAc = 5/1) /BEULEY
13-1 (290 mg » ZEZH 1 63%) -
MS (ESI, pos.ion) m/z: 334.2 [M+H]" ;
'H NMR (400 MHz, CDCL): 5 7.24 (s, 1H), 4.95-4.90 (m, 1H), 3.72-3.66 (m,
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1H), 3.38-3.30 (m, 1H), 2.56-2.48 (m, 1H), 2.40-2.30 (m, 1H), 2.38-2.19 (m,
1H), 2.07-1.97 (m, 1H), 1.41 (s, 9H), 0.32 (s, 9H) ppm -
FER2) EY 13-2 NERK

RHEY13-1 (290 mg, 0.87 mmol ) LAKK,COs (601 mg, 4.35 mmol)
RIFHMeOH (2.0 mL) DAK THF (2.0 mL) BEEEHF » FEXFE 6.0
/NEF - RFESEZ1% > INAEtOAc (20 mL) FHRER FEYR @ SBIR - IRIRIEHERS
AL @t Bl (BERRAN © PE/EtOAc =2/1) 18EIBEL&13-2 (208
mg - ER191%) -
MS (ESI, pos.ion) m/z: 262.2 [M+H]"
'H NMR (400 MHz, CDCls): 6 7.25 (s, 1H), 4.99-4.94 (m, 1H), 3.72-3.66 (m,
1H), 3.36 (s, 1H), 3.35-3.30 (m, 1H), 2.56-2.48 (m, 1H), 2.40-2.30 (m, 1H),
2.28-2.19 (m, 1H), 2.07-1.97 (m, 1H), 1.41 (s, 9H) ppm -
AR 3) &Y 13-3 BIER

B EY12-6 (246.18 mg, 0.39 mmol) - {fL&¥13-2 (113 mg, 0.43
mmol ) > » PAC1(PPhs), (14.1 mg, 0.02 mmol) > Cul (33 mg, 0.172 mmol ) -
PPh; (226 mg, 0.86 mmol) JIAEIRFEMREF » FALRTE T IADMFE (10 mL)
% REIMA=ZZ (5.0mL) - N5 ZWKE 1058% - 90 °Cix
FE6.0/NFf - [XFESE 2% » DIAEtOAc (50 mL ) #ife FEWR » W% 15878
W AIFZK (20 mL x3) FOEEFNIREE/KBEN - MoKGRERINGZ R - 1BRER
ALt BERE L (BERRH © PE/EtOAc = 1/2) BE{L5413-3 (159 mg
EH 1 5%) -
MS (ESI, pos.ion) m/z: 743.5 [M+H]" ;
'H NMR (400 MHz, CDCly): 7.59 (s, 1H), 7.57-7.54 (m, 2H), 7.53-7.50 (m,
3H), 7.48,7.45 (m, m, 1H), 7.4, 7.42 (s, s, 1H), 5.18-5.14 (m, 1H), 4.98-4.92
(m, 1H), 3.72-3.66 (m, 1H), 3.64-3.58 (m, 1H), 3.38-3.24 (m, 2H), 2.95-2.90 (m,
2H), 2.56-1.97 (m, 14H), 1.78-1.61 (m, 4H), 1.53 (s, 9H), 1.41 (s, 9H) ppm
HHR4) EY) 13-4 IERK

B tE%r13-3 (170.76 mg, 0.23 mmol ) ¥EFAEtOAc (2.0 mL) 1 - #2818
MAGRERIZBEZESER (2.0 mL, 4 M) - 158 - FBEKIES.O/NE « X
JEST 2% > 1B R ER  FIERINAEtOAe (5.0 mL) ###IT4#81% » BIEE
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FIHE@ERE (143 mg ER 1 90%) -
MS (ESI, pos.ion) m/z: 543.5 [M+H]" -
SERS) LEY) 13-5 BIERK

B EY13-4 (206.5 mg, 0.3 mmol ) - {k&¥71-11-2 (110.3 mg, 0.63
mmol) > HOAT (81.67 mg 0.6 mmol) L/ EDCI (120.8 mg, 0.63 mmol)
FRIFHADCM (5.0 mL ) 150 °CF » #2187 ADIPEA (0.397 mL, 2.4 mmol ) »
% FIRSE 3.0/ - KIESER1% » ADCM (20 mL) AR ER
FHERI G LS IOE R - /KBREREREZIR - IRHE AT B /- B (%
BiF - DCM/MeOH = 60/1) GE|H GRS (167 mg > EXR : 65%) -
MS (ESI, pos.ion) m/z: 429.4 [M+2H]** ;
'H NMR (400 MHz, CD;Cl): 6 7.59 (s, 1H), 7.57-7.54 (m, 2H), 7.53-7.50 (m,
2H), 7.48 (s, 1H), 7.47,7.45 (dd, dd, 1H), 7.44,7.42 (s, s, 1H), 5.56, 5.55 (d, d,
1H), 5.51-5.47 (m, 1H), 5.46, 5.4 (d, d, 1H), 5.23-5.19 (m, 1H), 4.41-4.30 (m,
2H), 3.89-3.78 (m, 2H), 3.66 (s, 6H), 3.73-3.67 (m, 2H), 2.95-2.90 (m, 2H),
2.42-1.92 (m, 16H), 1.78-1.61 (m, 4H), 1.02-0.89 (m, 12H) ppm -
B 14

BRGEEER -
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S 1) AeEY 142 IERK

BHtEY) 14-1 (3.0 g, 13.1 mmol) FifLEY) 3-6 (3.63 g, 13.1 mmol) ¥&
R DCM (40 mL) #1>0°C T » #2180 A TEA (3.9 mL, 26.3 mmol ) » 55 >
FEIRNHE 2.0 /NEF - ESE R 0 INAZK (50 mL ) #IE K FE » 7K@ DCM

(50 mL x 3) ZEHY » SHFAHHE - ARkt - Kk Na,SO, 871

IRMERISEEEY 327 ¢ - BEANT—SKIE -
MS (ES], pos.ion) m/z: 399.29 [M+H]" -
SR 2) LEY 14-3 ERK

k517 14-2 (3.27 g, 8.2 mmol ) FIEEERSE (5.1 g, 66 mmol ) FRIZFNEH
2 (30mL) 71+ 110°C [ZJE 5.0 /INKf - [RIESE 2% » ME R » 1A (50
mL ) VB HE - 7K@ EtOAc (80 mL x 3) ZEHY » &{HAAHEHE - FIEEMI&
BE/KBEHR > 7K NaySO4 521 » IRMERASAEEIT /MR 1k (¥ERR T - PE/EtOAC
=4/1) FEIEY) 28 ¢ EHE  86% -
MS (ESI, pos.ion) m/z: 407.32 [M+H]" :
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'H NMR (400 MHz, CDCls): 6 7.45 (m, 4H), 7.20 (s, 1H), 4.93 (¢, 1H, J = 8.2
Hz), 3.88-3.66 (m, 1H), 2.90 (t, 1H, J = 8.0 Hz), 2.50-2.47 (m, 2H), 2.27-2.25
(m, 1H), 1.48 (s, TH), 1.26 (s, 2H), 1.12 (d, 3H, J = 6.2 Hz) ppm °
SER3) (LEW 14-4 HERK

Bk &) 14-3 (2.8 g, 6.9 mmol) » {£5%7 1-12-2 (1.93 g, 7,6 mmol ) >
Pd(dppf)Cl,-CH,Cl, (0.28 g, 0.34 mmol ) & KOAc (1.7 g, 17.25 mmol ) &
[ZIEHEHR » NofR7# > A DME (30 mL) > 90 °C [ZFE 2.0 /\i§ - [ fESE 2
%’ WEEE > MAZBERZEE (200 mL) FHBEAERR - BEE1BIE - 18K
S3AIRZK (20 mL > 3) FOETFIR /KPR » 7K NaySO4 Bz » IRAERASHE
BT BRI, (BERRE] © PE/EtOAc=1/2) AR EHOER 30g ER
88.2% -
MS (ESI, pos.ion) m/z: 454.38 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.35 (m, 4H), 7.10 (s, 1H), 4.93 (t, 1H, J = 8.2
Hz), 3.88-3.66 (m, 1H), 2.90 (, 1H, J = 8.0 Hz), 2.50-2.47 (m, 2H), 2.27-2.25
(m, 1H), 1.48 (s, 9H), 1.26 (s, 12H), 1.02 (d, 3H, J = 6.2 Hz) ppm -
S A) LEW 14-5 FIERK

Bt 5% 14-4 (3.4 g, 7.7 mmol) » {L5%) 12-5 (3.43 g, 7.7 mmol ) »
Pd(PPhs), (450 mg, 0.38 mmol ) FORREESH (2.1 g, 15.4 mmol) & ER S -
N, fRFE T > 725 7FEA DME (32 mL) F#fi7Kk (8.0 mL) » 90 °C [ZfE 3.0 /]
o [FESE2 1% (B =R N EtOAc (250 mL) FRfeX FEWR . » 4> 5IH
7k (50 mL x 3) FOEFIEEEKBERE » MK Na,SO,RZRE » IRFER MBI
R (VElRE : PE/EtOAC=2/1) BRI ERENE 2.98 g » R 1 60% -
MS (ESI, pos.ion) m/z: 646.5 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 7.67-7.61 (m, 4H), 7.36 (s, 1H), 7.27, 7.25 (s, s,
1H), 6.97, 6.95 (dd, dd, 1H), 4.81-4.76 (m, 1H), 3.80-3.73 (m, 1H), 3.09-3.02 (m,
1H), 3.00-2.96 (m, 2H), 2.42-2.18 (m, 9H), 1.76-1.59 (m, 4H), 1.41 (s, 9H),
0.96-0.93 (s, 3H) ppm -
SR S) LB 14-6 IEK

B aY) 14-5 (1.01 g, 1.62 mmol ) » L. 5% 1-12-2 (0.42 g, 1.7 mmol ) »
Pd(dppf)CL-CH,Cl, (67 mg, 0.08 mmol) F1KOAc (0.4 g, 4.05 mmol) BN
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FEMR » Ny fRFE T » {3 A DMF (10 mL) > 90 °C [ZJE 3.0 /)\Ef - 52
2% WEZER - INCBLES (50 mL) FfE > #5180 - B 3IH
7k (30 mL x 3) FOEEFIREEAKGER - M7k Na,SO4 871 - IEFER BT
HERIAL (BElE] - PE/EtOAC = 3/1) 5K EHAE RS 706.9 mg » FESK : 70% -
MS (ESI, pos.ion) m/z: 624.5 [M+H]" ;
'H NMR (400 MHz, CDCL3): 6 7.71-7.68 (m, 2H), 7.65-7.61 (m, 2H), 7.59, 7.57
(dd, dd, 1H), 7.46, 7.44 (s, s, 1H), 7.36 (s, 1H), 4.81-4.76 (m, 1H), 3.80-3.73 (m,
1H), 3.09-3.02 (m, 1H), 2.94-2.90 (m, 2H), 2.41-2.18 (m, 7H), 1.99-1.90 (m,
2H), 1.77-1.60 (m, 4H), 1.41 (s, 9H), 1.32, 1.29 (m, m, 12H), 0.96-0.93 (m, 3H)
ppm °
HBR6) LEY) 14-7 G

&Y 14-1 (1.12 g, 4.88 mmol ) %A THF (10mL) &1 >0°C F »
ARIETEARIGE (7.3 mL, 1M in THF ) » g% - ZJERFE 2.0 /NEF - KIESER
% > FHEE (4.0 mL) #EUHE - B2 THF > Fg&¥FH DCM (50 mL) &
i 3R (20 mL x 3) FOBIFIEEE/KPENR - 7K NaySO, #74% - 1BHER
AL @ BERL (L (BERRE - PE/EtOAc =3/1) BEIEEHRY 1.03 g &
# 1 100% -
MS (ESI, pos.ion) m/z: 216.29 [M+H]" ;
'"HNMR (400 MHz, CDCLs): § 4.02 (s, 1H), 3.99-3.87 (m, 1H), 3.75-3.68 (m,
1H), 3.66 (dd, 1H, J = 11.6 Hz, 2.0 Hz), 3.57 (dd, 1H, J = 11.6 Hz, 7.4 Hz), 2.76
(t, 1H, J=10.5 Hz), 2.19-2.06 (m, 2H), 1.46 (s, 9H), 1.01 (d, 3H, J = 6.2 Hz)
ppm °
SR T) LEY 149 HERK

k&%) 14-7 (1.0 g, 4.64 mmol) ¥/ DCM (12mL) 1> 0°CF » 4
BlnA TCCA (1.08 g, 4.64 mmol ) F] TEMPO (64 mg, 0.46 mmol ) i DCM

- (5.0mL) A% > 1N - [EEHE 1.0 /NS > RIBRFE 1.0 /N o [ ESE

2% EEERE GRS - IEVRFH BERISE AR BRERA R EIE (30 mL x 3) » FHHEAH
FIfE/K Na, SO, Hz K - IBFERISEHLEY) 14-8 BEAIERYY -

RHEEY) 14-8 BN EFERAWR (10mL, 7M) > 0 °C THE 0.5 /Nig#% -
FIRSE 1.0 /NR§t%  0°C T ARIBTEA Z ZBER/KATE (1.2 mL, 40%) »
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TG EIRE 24 /NI o [ESERTR - RHESERR  FIERYIH DCM (100
mL ) ¥&fE% > RHZK (30 mL x 3) FIEIFIREE/KGLHE - $E7K NaySO4 iz
Be - SRR R (BRI : DCM/MeOH = 100/1) 155Kk
ElR 0,51 g » FEXK : 44% o
MS (ESI, pos.ion) m/z: 252.32 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 6.97 (s, 2H), 4.90 (t, 1H, J = 8.0 Hz), 3.76 (dd,
1H,J=10Hz, 7.2 Hz), 2.83 (t, 1H, J = 8.0 Hz), 2.64-2.33 (m, 2H), 2.32-2.12
(m, 1H), 1.47 (s, 9H), 1.09 (d, 3H, J = 6.4 Hz) ppm -
AER8) hEY 14-10 AL

B kE% 14-9 (0.51 g,2.03 mmol ) BFFRDCM (10mL) - 0°CF »
JIANIS (1.0 g, 4.46 mmol) » fii5etk - fEIRSNE 2.0 /NKf - SESE R
ETEER A EIRS - PR EEFIERRRERSRIA R (30 mL x 3) Pk - #E7K Na,SO,
KR IRAERSEIRAERE 09 g 0 AR 1 90% - EEMANR T2 NE -
MS (ESI, pos.ion) m/z: 504.12 [M+H]" ;
'"H NMR (400 MHz, CDCl;): 6 4.85 (t, 1H, J = 8.0 Hz), 3.75 (dd, 1H, J = 10 Hz,
7.2 Hz),2.84 (t, 1H, J = 10 Hz), 2.52-2.29 (m, 2H), 2.21 (d, 1H, J = 6.6 Hz),
1.48 (s,9H), 1.08 (d, 3H, /= 6.4 Hz) ppm ©
HER9) 1LEW 14-11 95

KiHLEY) 14-10 (0.9 g, 1.8 mmol ) FNRZEE (10 mL) o » JIARERTEE
§% (2.0 g, 16 mmol ) F1/K (10 mL) - 90 °C S 30 /NKf o [IESEZ1R »
TREREERE - IRAEIRTR - RIERYIIIA DCM (50 mL ) &% - 53 BRIk (20
mL x 2) FOSRIREEKBEN - 7K NaySO,FZE - IRFERAITfEtT Bt (B
§2#% © PE/EtOAc=6/1) S| uEE 038 g X : 60% -
MS (ESI, pos.ion) m/z: 378.22 [M+H]" ;
'H NMR (400 MHz, CDCl;): J 7.04 (s, 1H), 4.85 (t, 1H, J= 8.4 Hz), 3.75 (dd,
1H, /= 10.3 Hz, 7.3 Hz), 2.82 (t, 1H, J = 10.4 Hz), 2.58-2.36 (m, 2H), 2.29-2.11
(m, 1H), 1.08 (d, 3H, /= 6.4 Hz) ppm
FER10) (LEY) 14-12 5K

Bt EY) 14-6 (0.36 g, 0.58 mmol ) » 5% 14-11 (0.24 g, 0.63 mmol ) »
Pd(PPhs), (35 mg, 0.03 mmol ) FEFH (0.08 g, 1.4 mmol ) &R EHE S »
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N, fRFE T - 235hEA EtOH (8.0 mL) FIifizk (2.0 mL) > 90 °C ZfE 4.0 /)5
o RIESEZ T WEEE » JIA EtOAc (40 mL) N FER » 4518
7K (30 mL < 3) FOBIFIREE/KEEHE - MK NaSOLF2LR - IRMERASKL G55
HERiAL (He] - DCM/MeOH = 60/1 ) 19 2IR s tafElfG 0.28 g» FEHK 1 65% -
MS (ESI, pos.ion) m/z: 747.5 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 7.72 (s, 1H), 7.59 (s, 1H), 7.54-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.18, 7.16 (s, s, 1H), 5.06-4.97 (m, 2H), 3.80-3.72 (m, 2H),
3.32-3.25 (m, 1H), 3.09-3.02 (m, 1H), 2.85-2.81 (m, 2H), 2.37-2.16 (m, 8H),
1.94-1.86 (m, 2H), 1.82-1.58 (m, 6H), 1.43-1.42 (m, 18H), 0.96-0.93 (m, 6H)
ppm °
HE ) (LEY) 14-13 ISR

B &%) 14-12 (280 mg, 0.375 mmol ) ¥&[A EtOAc (4.0 mL) = » N
RGN LI LBRAIR (3.0 mL, 4 M) » 5 » EIRNE 8.0 Nk - SHESE
1% IRHENER > RIEIAZEZEE (10 mL) #5745 @EEENK
EEARERE 233.6 mg » FESR 1 90%  EHEMN T —HRFE -
MS (ESI, pos.ion) m/z: 547.5 [M+H]" »
HER12) (LEY) 14-14 S

B &%) 14-13 (214.62 mg, 0.31 mmol ) » (k5% 1-11-2 (120 mg, 0.68
mmol ) » EDCI (130 mg, 0.68 mmol) [} HOAT (85 mg, 0.62 mmol) ¥&#1F
FADCM (20mL) &1+ 0°C T » #2874 A DIPEA (0.51 mL, 3.1 mmol ) » 7§
o R RME 3.0 /NFF o [KHESERR 0 A DCM (20 mL ) #ifse S fEH
53 RA SIS AN B /KGR - OKBRERINEZR - SRAETRASH: /AT
SrBfERtifh (BElRA) - DCM/MeOH = 50/1) 1511 By EkERS 173.4 mg » 2
1 65% o
MS (ESL, pos.ion) m/z: 861.49 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 7.64 (s, 1H), 7.59 (s, 1H), 7.54-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.18,7.16 (s, s, 1H), 5.56, 5.55 (d, d, 2H), 5.39-5.31 (m, 1H),
5.07-5.02 (m, 1H), 4.31-4.27 (m, 2H), 4.02-3.85 (m, 3H), 3.66 (s, 6H), 3.61-3.55
(m, 1H), 2.85-2.81 (m, 2H), 2.37-2.14 (m, 10H), 1.94-1.58 (m, 8H), 1.02, 1.00
(m, m, 6H), 0.94-0.89 (m, 12 H) ppm -
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HhEh) 15
(N\/‘\/H '. /N
N T
e i
HNIO
7o
BBERR -
EDCUOIPEA_ H L
(j\:))e./(\ HOAT/DCM Cg/ij\m/ . O :" O
151 YNH 152 BN

A1) EW 152 HIER
&%) 12-9 (168 mg, 0.25 mmol) » L5 15-1 (114 mg, 0.53 mmol )

EDCI (102 mg, 0.53 mmol) [Lkz HOAT (69 mg, 0.51 mmol) &5 DCM

(20mL) # > 0°C T - #2187 A DIPEA (0.352 mL, 2.02 mmol ) » g% »
FEIRE 3.0 /NEf - [HESER1R 0 IIA DCM (20 mL) FRfESFER » 735
F & S KB IR FIBAT R R /K pER - MOKIREZSRRZEE - RIS g2
Hesti(l, (YERE] 1 DCM/MeOH = 60/1) B3| XTI HE EHY 141.44 mg > FERK :
62% °
MS (ESI, pos.ion) m/z: 457.3 [M+2H]*" ;
'H NMR (400 MHz, CDCl5): 6 8.33-8.27 (m, 2H), 7.39 (s, 2H), 7.36 (d, 2H, J =
5.5 Hz), 7.28-7.21 (m, 2H), 5.45 (t, 1H, J=7.8 Hz), 5.17 (dd, 2H, J = 12.0 Hz,
8.7 Hz), 4.90-4.85 (m, 1H), 4.53 (s, 2H), 3.85-3.73 (m, 1H), 3.63 (s, 6H), 3.44
(dt, 2H, J = 24.8 Hz, 13.2 Hz), 2.80 (t, 2H, J = 13.4 Hz), 2.52-2.36 (m, 2H),
2.23-1.60 (m, 25H), 1.51- 0.97 (m, 14H) ppm °
Hht® 16
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BESEAR

2
1441 192 161 162 H

n
HN-Z O O ot 145 HCI-EA
PA(PPhy)/KoCOyDMEMH,0 / Q O O ?‘ Boc HN / Q Q O

N 4HOl

Boc O,
EN) {o ¢Br\©: 2 1HATU/D|PENTHF2;)Y j: :é 1422 j ‘B/Q"\‘ poc
e \ y
OH Ny,  2HOAC —OB’ P(dpPNICCH,CLKORCOME | © N’\L{

mZ
Y
A\

163
o
ﬁ/\N © 1112
EDCIHOAT/DIPEADCM 1 N /
2’ \/& HN 4 N o
A 165

FEE 1) EY 16-1 NG

0°C T DIPEA(1.95 mL, 11.8 mmol )T AZE{L.&Y 14-1(2.45 g, 10.7
mmol ) Eilft-5%) HATU (4.88 g, 12.84 mmol ) #J THF (30 mL) A% » {8
IR IE 0.5 /NFF% » S HLINALEY) 1-9-2 (2.22 g, 11.9 mmol ) » JN584% »
IR ME 4.0 /NEf o FESE R » 7K (50 mL ) YRS E » kRZs THF » H
EtOAc (50 mL x 3) ZEHY » SH-EHAE - RIEAIREKsEE - KRR
RZIR o IRMERIGTRIERYIAINVKZEE (20 mL) 1 - 40 °C EERK - FE5E
1% FREKSE > FIERYIH EtOAc (100 mL ) y&1% » FIHRERENIAH (50 mL
x 3) Yk > FOKBRBRINEZ IR » IRMETRASAEE T 72 BEvi k. (BRI - PE/EtOAC
=12) FEILEY) 16-1 (3.245 g > FEHR 1 80%) -
MS (ES], pos.ion) m/z: 380.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.84 (d, 1H, J = 2.9 Hz), 7.44 (d, 1H, J = 15.0
Hz),7.33 (dd, 1H, J = 15.0 Hz, 2.9 Hz), 4.8 (t, 1H, J = 16.9 Hz), 4.27 (dd, 1H,
J=248Hz, 173 Hz), 3.14 (dd, 1H, J = 24.7 Hz, 17.3 Hz), 2.53 (dt, 1H, J =
24.4 Hz, 17.2 Hz), 2.21-2.03 (m, 1H), 1.81 (dt, 1H, J=24.4 Hz, 17.2 Hz), 1 41
(s,9H), 0.95 (d, 3H,J=12.7 Hz) ppm °
AR 2) EY 16-2 (UG
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WL 16-1(4.27 g, 11.27 mmol ) {44 1-12-2(4.29 g, 16.9 mmol ) -
Pd(dppf)Cl,-CH,Cl, (653 mg, 0.8 mmol ) F1 KOAc (2.09 g, 21.3 mmol) &R
SFEMH > NofR7& T » A DME (30 mL) » 90 °C S 3.0 /]\Kf - ST
2% BRZ%E DME > fiAZK (50 mL) » A EtOAc (50 mL x 3) ZEHY » SffF
FAE » PSRN R K E R - KRR SNEZ LR - IRMERASAE @t o lERi e (BE
H25 - PE/EtOAc =3/1) BRIk EME S 2.889 g » EFR 1 60% -

MS (ES], pos.ion) m/z: 428.5 [M+H]" ;

'"H NMR (400 MHz, CDCl;): 6 7.82 (dd, 1H), 7.65,7.63 (d, d, 1H), 7.27, 7.25 (d,
d, 1H), 5.07-5.02 (m, 1H), 3.85-3.78 (m, 1H), 3.14-3.07 (m, 1H), 2.51-2.42 (m,
1H), 2.30-2.16 (m, 1H), 1.86-1.78 (m, 1H), 1.41 (s, 9H), 1.32, 1.29 (m, m, 12H),
0.96-0.93 (m, 3H) ppm °

HBE3) thEY 16-3 G

Bi&%7 14-5(0.374 g, 0.58 mmol ) > {£.5%) 16-2 (0.269 g, 0.63 mmol ) >
Pd(PPh;)s (35 mg, 0.03 mmol ) FIfxEEER (0.08 g, 1.4 mmol ) &S FEH
N, {73 T > 43517 EA DME (8.0 mL) FIffizk (2.0 mL) » 90 °C K 4.0 7]\
I o [KHESE21% 0 HEZE A EtOAc (50 mL) FfeEWRE% » /7 5IH
7k (30 mL x 3) FNEEFIE BB - #E7K Na,SO, 5218  IRfa &AL @ty
HERtfL (BEARE] - DCM/MeOH = 100/1 ) &2k B ElHG 300.3 mg » 3 ¢
65% -

MS (ESI, pos.ion) m/z: 797.5 [M+H]" :

"H NMR (400 MHz, CDCl):  8.33-8.27 (m, 2H), 8.19 (dd, 1H, J = 15.0 Hz,
2.9 Hz), 8.03 (d, 1H, J = 3.1 Hz), 7.76 (d, 1H, J = 15.0 Hz), 7.56-7.47 (m, 2H),
7.28-7.22 (m, 3H), 5.46 (dt, 2H, J = 57.7 Hz, 17.0 Hz), 4.37 (dt, 2H, J = 24.7Hz,
17.2 Hz), 3.02-2.51 (m, 6H), 2.16-2.00 (m, 2H), 1.98-1.90 (m, 2H), 1.80-1.59
(m, 10H), 1.42 (s, 18H), 0.97-0.92 (m, 6H) ppm -

SR 4) LEY) 16-4 BIERL

Bk & 16-3 (298.7 mg, 0.375 mmol ) Y52 EtOAc (4.0 mL) 5 - F&hh
KGR ZBELBSEHE (3.0 mL, 4 M) - 55 - FIE 8.0 /]NFf - [HESE
1% VERE FEVR » FIERYIMNA EtOAc (5.0 mL) ##4T4E% » RIREE
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WEEMARIRERE 250.5 mg » FER : 90% - BN T —F XHE -
MS (ESI, pos.ion) m/z: 597.3 [M+H]" -
HERS) (L&Y 16-5 RIS

k&% 16-4 (230.1 mg, 0.31 mmol ) » 4.5 1-11-2 (120 mg, 0.68
mmol) » EDCI (130 mg, 0.68 mmol ) Lk HOAT (85 mg, 0.62 mmol) F&iE
ADCM (20 mL) 1> 0°C T » #2187 A DIPEA (0.51 mL, 3.1 mmol) » §
8o I SE 3.0 /NEf o [E5ER 1% 0 1A DCM (20 mL) Hifse S fEHR -
53 @A S TRATBERI B /K ek - SEKARERINEZER » IRME RS AR
SyBERtA (UERE] - DCM/MeOH = 50/1) 5.8 H Ea Bk E#S 158 mg » FES
56% o
MS (ESI, pos.ion) m/z: 456.3 [M+2H]*" ;

'"H NMR (400 MHz, CDCLy): § 7.70-7.67 (m, 2H), 7.65-7.61 (m, 2H), 7.60-7.53
(m, 4H), 7.37, 7.35 (d, d, 1H), 7.32 (s, 1H), 5.56, 5.55 (d, d, 2H), 5.31-5.26 (m,
1H), 5.04-4.99 (m, 1H), 4.35-4.27 (m, 2H), 3.92-3.84 (m, 2H), 3.66 (s, 6H),
3.61-3.54 (m, 2H), 3.10-3.06 (m, 2H), 2.56-2.47 (m, 1H), 2.43-2.14 (m, 12H),
1.83-1.74 (m, 1H), 1.73-1.58 (m, 4H), 1.02, 1.00 (m, m, 6H), 0.94-0.90 (m, 12H)
ppm

HhEHl 17

AR -
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0C
Boc i Boc Boc
Eﬁ) ,,,,, /< _DasT_ EN) /<0 1, LioH EN) ‘‘‘‘‘ (0 BHy THF l/\N) TEMPOITCCA Q ,,,,, /<
HO™ /0 [ve] o 2 H* Y OH Y \OH DCM
174 172 / 173 174 176

i N #F N JF
CHOCHOINH3 [l\g Q,F NIS IN\> ..... (EE NazSOs ’[uy ..... )

MeOH N BocN pem 7 N EtOH/H;0 ! N
176 177
o
Boc NHiOAC
Oyl Q)S TEA DM Eﬁ; <°Q o
B oluene
Y OH Br d B o
173 36 17410
F
o ©
B-B 1422
o O N
Boc ’
PACI,(dppf)CH,Cl/KOAC/DME "““ Pd(PPh3)o/KF/DME/H,0

17-11

o e e
oo 0 \/)—“on PACh{dppNICHClo/ KOAC/DMF B X )

1713
17-12

OY\H/&O 11412 N 5 O ry
OH —C#\H N O'«F
EDCI/HOAT/DIPEA/DCM F NTO 1746 OLN
HN" ™, \;\NH
OA? I/ ?/Eo

FER 1) (L&Y 172 BI5 1K

LAY 17-1 (11.0 g, 44.84 mmol ) Y52 DCM (200 mL) i » -78 °C
T #&21&7 A Et;NSF; (8.85 mL, 67.3 mmol ) » % » {HIEME 2.0 /\EFt% -
BIRSME 19 /NFE - BT R » INA G EZKIER (100 mL) BB FE -
A DCM (100 mL x 3 ) Z5HY » S{H-AHAE - BRI RS » 7K NaySO,
HZRR  IRAETRASKE T/ BRI (L (BRI - PE/EtOAC =20/1) 2E%F
e 50g FERT70% -
MS (ESI, pos.ion) m/z: 248.26 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 5.26, 5.13 (ds, ds, 1H), 4.55-4.41 (m, 1H),
3.88-3.74 (m, 1H), 3.73 (s, 3H), 3.64-3.58 (m, 1H), 2.52-2.44 (m, 1H), 2.40-2.32
(m, 1H), 1.42-1.47 (d, 9H, J = 20 Hz) ppm
S 2) EW 173 EK

B EY 17-2 (5.83 g,23.58 mmol) 7&A THF (30mL) &> 0°C | »
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RISTHA GEASERI/KIE (1.98 g, 30 mL ) - 55 » ZIRSIE 2.0 /\WF - K
fESE 1% - FIRREEEE (1 M) SHETSFERE pH (B2 5 > B2 THF » K@
HEFE (1 M) 37 pH {2 2 1% » A EtOAc (80 mL x 3) ZEHY » S H4E -
FHBEATI R /K GERE » 7K NapSO, ¥20% » SRS S HGaEE 5s3 g EXR
96% -
MS (ESI, pos.ion) m/z: 234.24 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 8.76 (brs, 1H), 5.28-5.12 (m, 1H), 4.56-4.44 (m,
1H), 3.86-3.58 (m, 2H), 2.77-2.01 (m, 2H), 1.48-1.44 (d, 9H, J = 16 Hz) ppm -
A 3) G 17T-4 &K

BHEEY 17-3 (1.3 g,5.57 mmol ) ¥&HX THF (20mL) &> 0°C F » &
& AMILE (8.3 mL, 1 Min THF ) » &% » =R S FE 2.0 /)\EF - fESE 2% -
FFREZ (4.0 mL) RS - BRZ THF - ®E&YIH DCM (50 mL) i&f# %
J3AIRZK (20 mL x 3 ) FOEFIREEKBER » K NaySO, Bz » IEAER 1SR
HESGRY 115 g > B 88% -
MS (ESI, pos.ion) m/z: 220.24 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 5.19-5.06 (m, 1H), 4.12-4.04 (m, 1H), 3.99-3.79
(m, 1H), 3.69-3.63 (m, 1H), 3.60-3.46 (m, 2H), 2.25-2.00 (m, 2H), 1.44 (s, 9H)
ppm e
FHA) LEW 17-6 HIERK

BHEEY) 17-4 (1.15 g, 5.24 mmol) AR DCM (20 mL) 1> 0°C | >
& TCCA (1.22 g, 5.24 mmol ) JIAREZ S » £ TEMPO #J DCM 5%

(82 mg, 0.52 mmol, 3 mL ) A » BV IE 1.0 /NEF% - EIRSME 1.0 /JNEF o

R ER KRS - TR BRSO AR ERA YR (20 mL x 3) ¥EH#E - /K Na,SO,
HoBE o IRMETRIAN AT ERAW (7mL, 7 M) > 0 °C FHE 0.5 /Nis1% » =i
[HE 1.0 /NKf#% - 0°C R » ARIBTAZ R /KiBH (1.1 mL, 40%) » JEe -
FIRSE 24 /NEF - BT R 1% - JRkERER - RIERYIIIA DCM (50 mL)
B > 23 RIFZK (30 mL x 3) FOMIFIEEE /KL - fE/K NapSO, 8745 - 1
METRASHE AR BT (BRI - DCM/MeOH = 100/1) 15517 o [ s
0.63 g R : 50% -
MS (ESI, pos.ion) m/z: 256.29 [M+H]" ;
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'H NMR (400 MHz, CDCL;): 6 6.98 (s, 2H), 5.36-5.13 (m, 2H), 3.72-3.31 (m,
2H), 2.58-2.32 (m, 2H), 1.48 (s, 9H) ppm -
FES) EY 17-T G R
Bira¥r17-6 (0.63 g,2.47 mmol) AR DCM (8.0mL) - 0°C | »
JNANIS (1.23 g, 5.43 mmol ) » {EHIf S FE 2.0 /]NFf - [fESE2 1R » 1A DCM
(50 mL) #fEfFERR - YRR XGRS - RV BRI B shiA A pEHR (20
mL x 3) » FHAH MK Na, SO,z » IRMERIGEEEOERE 1.07 ¢ EEEH
AT —5 S -
MS (ESI, pos.ion) m/z: 508.08 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 5.34-5.08 (m, 2H), 3.72-3.28 (m, 2H), 2.58-2.33
(m, 2H), 1.48 (s, 9H) ppm °
FE6) e 17-8 (UG
BHEAEY 17-7 (1.07 g,2.12 mmol ) KR LEE (6.0 mL) H > JOARERR
M:gh (2.14 g, 17 mmol ) FI7K (6.0 mL ) > 90 °C [ZfE 30 /|NEF - [ fESE 2 1% -
EEER R ERE  JEHETENR - FIERYIIIA DCM (40 mL) &% » 53 BIHK
(20 mL x 3) FIEAIREEKGENE - 7K Na SO, ¥zt - IRAE RIS @B
itk (YERREI © PE/EtOAc=1/1) BEIHERENS 0.58 g » FESR © 73% -
MS (ES]I, pos.ion) m/z: 382.19 [M+H]" ;
'H NMR (400 MHz, CDCl5): 6 7.04 (s, 1H), 5.35-5.09 (m, 2H), 3.98-3.63 (m,
1H), 3.58-3.29 (m, 1H), 2.55-2.34 (m, 2H), 1.48 (s, 9H) ppm -
HERT) LEY 179 KGR
WA 17-3 (5.0 g, 21.45 mmol) F{L-&%) 3-6 (4.93 g, 17.87 mmol)
BHADCM (100 mL) §1» 0°C T » #R1E7 A TEA (4.34 g,42.9 mmol ) » §§
o ERSHE 3.0 /N - [ESER% 0 insk (50 mL) &< - FH DCM
(50 mL x 3) Z£HY » SHFEHEE - FBIFIREE/KIEHE - 7K NaySO, 5z -
IRHE R ASKE AT/ BRI (L (BRI : PE/EtOAC = 8/1 )19 EIEY 48 g FER -
52.2% -
MS (ESI, pos.ion) m/z: 403.26 [M+H]" -
AR 8) LEW 17-10 &K
B EY) 17-9 (4.5 g, 11.19 mmol ) FIEEMEL (12.5 g, 162 mmol ) 17
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FAEZE (50 mL) o > 110°C [El 5.0 /NKF - RIESER1E » mEZEE - IiA
7K (50 mL) PRURSHE > 7Kg EtOAc (80 mL x 3) ZEHY » S AHEAE - 68
FOREEAK TR » 7K NaSO. 21 » IRMERASH @A BERi(L (eI -
PE/EtOAc=3/1) BEIEY 42 g EZ 1 92% -
MS (ES], pos.ion) m/z: 411.2 [M+H]" ;
'"H NMR (400 MHz, CDCLy):  7.56-7.51 (m, 2H), 7.47-7.45 (m, 2H), 7.22 (s,
1H), 5.38-5.29 (m, 1H), 5.25-5.17 (m, 1H), 4.13-4.07, 3.62-3.39 (m, m, 1H),
3.68-3.58 (m, 1H), 2.68-2.38 (m, 2H), 1.38 (s, 9H) ppm
AR 9) EW 17-11 ISR

B E% 17-10(2.0 g, 4.87 mmol ) (b 5% 1-12-2(1.26 g, 4.97 mmol ) -
Pd(dppf)Cl,CH,Cl, (0.07 g, 0.097 mmol ) F1KOAc (1.19 g, 12.2 mmol) &
ARIENEF » No RFE T » {3 A DME (20 mL) » 90 °C [ 2.0 /NEf [ fE
SER% 0 BEER > A EtOAc (100 mL) Fifetk - By TR - 18
AR (30 mL x 3) FIEIFIREE KGR - MK NapSO, 5z - IRMERASTE /&
Mroriestife (YEMRA] - PE/EtOAc=172) 1&EIEY) 1.425 g » FER : 64% -
MS (ESI, pos.ion) m/z: 458.35 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.81-7.79 (m, 2H), 7.65-7.60 (m, 2H), 7.28 (s,
1H), 5.39-5.26 (m, 1H), 5.20-5.12 (m, 1H), 4.07-3.99, 3.59-3.41 (m, m, 1H),
3.69-3.62 (m, 1H), 2.62-2.51 (m, 2H), 1.34 (s, 12H), 1.28 (s, 9H) ppm o
SR 10) {LEY 17-12 B9ERK

B &Y 17-11(1.198 g, 2.62 mmol ) » 5% 12-5(1.17 g, 2.62 mmol ) -
Pd(PPh;)4 (120 mg, 0.1 mmol ) F1E{k$f (0.30 g, 5.24 mmol ) EA K FEHR T
N, {RFET > 7251 %EA DME (12 mL) FOffizk (3.0mL) £ » 90 °C SfE 2.0
/NEF o RIESER % WEER > MAZEELE (50 mL) FfERERE » 77
AIFZK (20 mL x 3) FOSIFIEEEKBEHE - 7K NaSO, 528 - IRMERSTT/E
Wi BEsif, (PEEE] - DCM/MeOH = 100/1) EE | EL 1.02 g » EXR
60% o
MS (ESI, pos.ion) m/z: 650.3 [M+H]" ;
'H NMR (400 MHz, CDCl;): § 7.66-7.61 (m, 4H), 7.44 (s, 1H), 7.27, 7.25 (s, s,
1H), 6.97, 6.95 (d, d, 1H), 5.39-5.31, 5.26-5.19 (m, m, 1H), 4.83-4.78 (m, 1H),
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4.04-3.92 (m, 1H), 3.79-3.66 (m, 1H), 3.00-2.96 (m, 2H), 2.77-2.61 (m, 1H),
2.42-2.20 (m, TH), 1.76-1.59 (m, 4H), 1.41 (s, 9H) ppm ©
FER 11) EW 17-13 51K

Bir5%) 17-12(1.05 g, 1.61 mmol ) &%) 1-12-2(0.45 g, 10.7 mmol ) »
Pd(dppf)Cl,-CH,Cl, (80 mg, 0.096 mmol ) F1KOAc (0.4 g, 4.02 mmol ) &}
SFEHEH - NofRFET » TEA DMF (10 mL ) » 120 °C [ZHE 4.0 /]Mf - [FESE
2% WEER  IMAZBZE (80 mL) MM EWRE @ 175 HIE - 18
WorRlAZK (30 mL x 3) MIBEFIE K EERE - MEKTRBESREZIE - IRAETRAS
FEfgT BRI (PERRE] : PE/EtOAc =3/1) BEIHAERE 707 mg » AR :
70% o
MS (ESI, pos.ion) m/z: 628.4 [M+H]" :
'H NMR (400 MHz, CDCls3): 6 7.71-7.61 (m, 4H), 7.59, 7.57 (d, d, 1H), 7.46 (s,
0.5H), 7.44 (s, 1.5H), 5.39-5.31, 5.26-5.19 (m, m, 1H), 4.83-4.78 (m, 1H),
4.04-3.92 (m, 1H), 3.79-3.66 (m, 1H), 2.94-2.90 (m, 2H), 2.77-2.61 (m, 1H),
2.41-2.24 (m, 5H), 1.99-1.90 (m, 2H), 1.76-1.60 (m, 4H), 1.41 (s, 9H), 1.32,
1.29 (m, m, 12H) ppm °
AR 12) (EY 17-14 KSR

B & 17-8(0.17 g, 0.446 mmol ) 5% 17-13(0.264 g, 0.42 mmol )>
PO =K ELm80 (25 mg, 0.02 mmol ) FIRREESF (0.17 g, 1.27 mmol ) FRIER
EtOH/H,0 (v/iv=3/1) EEEH] (8.0mL) 1 » FRAMRFET » 90 °C XFE 2.0
/NEF o [ESERTR » IRMEDIER  RIERYIIMA LR ZEE (50 mL) &% -
FHEEFN R /K BRI - S /KTRERSHEZLR » FRAA TR fa T /BRI L, (TERRR
DCM/EtOH = 100/1 ) 152X A ENS 206 mg » FER  65% -
MS (ESI, pos.ion) m/z: 755.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): § 7.92 (s, 1H), 7.70-7.67 (m, 2H), 7.65-7.61 (m,
2H), 7.53,7.51 (d, d, 1H), 7.44 (s, 1H), 7.18, 7.16 (s, s, 1H), 5.39-5.29 (m, 1H),
5.26-5.19 (m, 1H), 5.07-5.02 (m, 1H), 4.83-4.78 (m, 1H), 4.01-3.91 (m, 2H),
3.80-3.66 (m, 2H), 2.84-2.80 (m, 2H), 2.79-2.61 (m, 2H), 2.42-2.24 (m, 6H),
1.94-1.86 (m, 2H), 1.76-1.58 (m, 4H), 1.41 (s, 18H) ppm -
HER13) LEW 17-1S AT
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B bEYr 17-14 (384.7 mg, 0.51 mmol) B LB ZES (4.0 mL) o » i
IEMEHIZEE ZESAH (3.0 mL, 4 M) » g8 - IR HE 8.0 /NEF - KFE
SE2t% 0 IEHEN FER » FIERYINA EtOAc (4.0 mL) #E¥pIT4% - BIEE
FRFEEMAIRERE 321.4 mg > FERK  90% - BN T —FXFE -

MS (ES], pos.ion) m/z: 555.3 [M+H]" -
AR 14) L&Y 17-16 KI5

Bt &9 17-15 (203.1 mg, 0.29 mmol) » {57 1-11-2 (110 mg, 0.65
mmol ) » EDCI (120 mg, 0.65 mmol ) #1 HOAT (80 mg, 0.59 mmol ) F&IFH
DCM (5.0mL) & 0°C T » #&1&7& A DIPEA (0.49 mL, 2.97 mmol) » Ji#
7 FIRSE 3.0 /NFF - ESERR 0 IIA DCM (20 mL) FileS g
SR @A SRS IR B A B /K PRk - MOKIRBRERRZE: - IRAAERASAE g AR
SR (YERRE] - DCM/MeOH = 40/1) 15.5|H UK EIRS 163.7 mg » &
K 65% o
MS (ESI, pos.ion) m/z: 869.5 [M+H]" ;

'"H NMR (400 MHz, CDCL): 6 7.83 (s, 1H), 7.54-7.46 (m, 5H), 7.38 (s, 1H),
7.18,7.16 (s, s, 1H), 5.56, 5.55 (d, d, 2H), 5.35-5.27 (m, 1H), 5.22-5.17 (m, 1H),
5.16-5.12 (m, 1H), 5.09-5.04 (m, 1H), 4.30-4.25 (m, 2H), 4.06-3.94 (m, 2H),
3.82-3.69 (m, 2H), 3.66 (s, 6H), 2.85-2.63 (m, 4H), 2.44-2.17 (m, 8H), 1.94-1.86
(m, 2H), 1.76-1.58 (m, 4H), 1.02, 1.00 (m, 6H), 0.93, 0.91 (m, 6H) ppm

Hhf] 18
ZNL»\YH .. FL‘SNB \_
-0 3,
J s

BRI -
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DIPEA/CHCN

H }—“—(Q O 213
_LioH _ &
HN OM EDCI/DIPEA )L I( j\'r r
i + )LN THF/HZO ° N

1411 2
18-1

009 0 Q _NHOAc_ N N .. N N
b*fc.‘( """ %/éy'l f;\\\ 5

184 yNH 185 HN\.{)

FE1) LGP 18-2 AR

Bir&% 18-1 (817 mg, 5.2 mmol ) » k5% 1-11-2 (1.5 g, 8.6 mmol ) »
EDCI (1.95 g, 10 mmol ) $272/A DCM (5.0 mL ) 0°C T - #2/&7#% A DIPEA

(5.3 mL, 32 mmol ) > g8 » IR E 3.0 /N - KIESE24% 0 A DCM (50
mL )RR S W% » s3I FHZK (20 mLx2 ) FIsERTEEE/KGEHE » 7K NaySO4
RZIR » JRARTRASHE @4 BERT (L (BERRY - PE/EtOAC = 111 ) 1§ E k&) 18-2
(98024 mg > FESE : 60%)

MS (ES], pos.ion) m/z: 315.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 5.32, 5.29 (d, d, 1H), 4.65-4.60 (m, 1H),
4.31-4.27 (m, 1H), 3.71 (s, 3H), 3.63 (s, 3H), 3.54-3.47 (m, 1H), 3.43-3.36 (m,
1H), 2.31-2.25 (m, 1H), 2.14-2.04 (m, 1H), 1.94-1.88 (m, 1H), 0.97, 0.95 (m, m,
3H), 0.92-0.89 (m, 9H) ppm
FER2) k&Y 18-3 HIGH

Bir&%) 18-2 (1.45g, 4.6 mmol ) I THF (10 mL) > 0°C T » #&
BEAZSEMASE (2.1 g, 50 mmol ) HY7KIAHR (8 mL ) » SR - =R MEARK -
[HESE 1% » BRZs THE » I AZK (40 mL ) > /K@ H] EtOAc ZEH (30 mL x 3) >
538 AR FE R EE R (10% ) 3R pH EZE 2 1% > A EtOAc ZEEX(50 mL x 3) >
SHERAE - FHBERI R REKYERE - 7K NaySO, 5zt » IRHER IS EI I 4EIR
W 117 g » FES © 85% o
'H NMR (400 MHz, CDCLy): 6 5.32, 5.29 (d, d, 1H), 4.81-4.76 (m, 1H),
4.35-4.30 (m, 1H), 3.63 (s, 3H), 3.57-3.49 (m, 1H), 3.44-3.37 (m, 1H), 2.24-2.18
(m, 1H), 2.14-2.04 (m, 1H), 1.89-1.83 (m, 1H), 0.97, 0.95 (m, m, 3H), 0.93-0.89
(m, 9H) ppm -
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S 3) LEY 18-4 BIEHK

Bt5%) 18-3 (1.14 g, 3.8 mmol ) F{kE%7 2-13 (878.4 mg, 1.8 mmol )
B MeCN (15mL) #1:0°C T » #2187 A DIPEA (1.586 mL, 9.6 mmol ) -
TG > ZRME 3.0 /NEF o IESE R 1R - e A et Bl (%
% : PE/EtOAc =1/5) 55k EY) 18-4 (083 g FEEZR 1 49.8%) -
MS (ES], pos.ion) m/z: 466.3 [M+2H]*" ;
'"H NMR (400 MHz, CDCls): & 8.06-8.02 (m, 2H), 7.85, 7.83 (s, s, 1H), 7.68,
7.66 (d, d, 1H), 7.58-7.54 (m, 2H), 5.32, 5.29 (d, d, 2H), 5.21 (s, 2H), 5.19 (s,
2H), 4.76-4.71 (m, 2H), 4.34-4.29 (m, 2H), 3.63 (s, 3H), 3.54-3.47 (m, 2H),
3.42-3.35 (m, 2H), 3.07-3.03 (m, 2H), 2.42-2.33 (m, 2H), 2.28-2.19 (m, 4H),
2.16-2.04 (m, 2H), 1.99-1.85 (m, 4H), 1.77-1.60 (m, 4H), 0.97, 0.95 (m, m, 6H),
0.92-0.89 (m, 18H) ppm -
FER4) LEY) 18-5 G

B &% 18-4 (826.4 mg, 0.89 mmol ) FIFEEREES% (2.3 g,29.8 mmol ) 5%
FHRZHZE (15mL) #2130 °C [FE 4.0 /NEf - IESER1R » B -
JIA EtOAc (40 mL) PR fERR R » 4317k (30 mL x 3) RIsEFIAEEK
TEHR > fE7K Nay SO, BZRE: » IRAERASHE /@t Btk (BRI : DCM/MeOH
=40/1) BEHEERE 3954 mg » EX 1 50% -
MS (ESI, pos.ion) m/z: 446.3 [M+2H]*" ;
'"H NMR (400 MHz, CDCls): 8 7.66 (s, 1H), 7.57 (s, 1H), 7.54-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.18, 7.16 (s, s, 1H), 5.48-5.43 (m, 1H), 5.41-5.36 (m, 1H),
5.32,5.29 (d, d, 2H), 4.40-4.35 (m, 2H), 3.63 (s, 6H), 3.61-3.53 (m, 2H),
3.47-3.40 (m, 2H), 2.85-2.81 (m, 2H), 2.37-2.23 (m, 6H), 2.20-2.08 (m, 2H),
1.94-1.86 (m, 4H), 1.76-1.58 (m, 4H), 0.97, 0.96-0.94 (m, m, 18H), 0.91, 0.89
(m, m, 6H) ppm -
s 19
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ORI
FB3

0}
] e}
BBEERR
i me OY oS
1
TfO / N Pd(PPhg) /K2CO4/DME/H0 " O O O LN
126 BOCD 19-1 HBole
.25 v
: ~ 19:2:2 °
SU NS YN OOy

A o}
N \
~ O~ OO0 Ty
N— ., EDCH/HOAT/DIPEA/DCM N 0 . H
H

SR 1) LGP 19-1 &K

L&) 12-6 (366 mg, 0.58 mmol ) » L&) 3-4 (260.35 mg, 0.63
mmol ) > Pd(PPh;), (35 mg, 0.03 mmol) FIfEEHH (80 mg, 1.4 mmol ) ER
[HENEA > No R T > 3517 A DME (8.0 mL) Fffizk (2.0 mL) > 90°C
[ZHE 4.0 /NEF - [SFESE 1R - == - M1 EtOAc (40 mL) #ifS FERR
& > HIAZK (20 mL > 3) FIBEFIREEKYERE » K Na SO, 824 - Ik
AERESEIT O EERT L (BB @ PE/EtOAc = 1/1) 183X FH EERE 267.4 mg »
FEER 1 60% o
MS (ESI, pos.ion) m/z: 769.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.60-7.51 (m, 7H), 7.49-7.46 (m, 2H), 7.44, 7.42
(d, d, 1H), 5.04-4.99 (m, 1H), 4.97-4.93 (m, 1H), 3.82-3.76 (m, 1H), 3.64-3.57
(m, 2H), 3.31-3.24 (m, 1H), 3.10-3.06 (m, 2H), 2.62-1.94 (m, 14H), 1.76-1.58
(m, 4H), 1.53 (s, 9H), 1.41 (s, 9H) ppm o
TER2) LEW 192 ISR

Bt 5% 19-1 (288.2 mg, 0.375 mmol ) %A EtOAc (4.0 mL) 7 > &0
LG CM ZERAWR (3.0 mL, 4 M) > 5 » EIRFE 8.0 /NEF - [FESE
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1% VEHESFENR © RIERYIINA EtOAc (5.0 mL) #HRITH#I% » BIRES
BB RIENS 241 mg > FEF 1 90% - BREHNT—FXE -
MS (ES], pos.ion) m/z: 569.3 [M+H]" -
AR 3) EW19-3 KI5

BE%) 19-2 (242.9 mg, 0.34 mmol ) > 1597 19-2-2 (150 mg, 0.714
mmol ) » EDCI (73 mg, 0.38 mmol) &1 HOAT (47 mg, 0.34 mmol) $&iFHN
DCM (8.0mL) 1> 0°C T » #2181 A DIPEA (0.4 mL, 2.42 mmol ) - J%& >
IR IE 3.0 /N o ROESERR 0 JIA DCM (20 mL) FRfERFER > 4375
P8R IR AR R B /KPE R » KR BRENRZ I - IRME A gt o0 e
Flif (BB - DCM/MeOH = 50/1) {3 ¥ H RS 226.2 mg » ESR 1 70% -
MS (ESL, pos.ion) m/z: 476.3 [M+2H]*" ;
"H NMR (400 MHz, CDCl;): 6 7.60-7.51 (m, 7H), 7.49-7.46 (m, 2H), 7.44, 7.42
(d, d, 1H), 7.35-7.27 (m, 5H), 7.20-7.15 (m, 5H), 6.12, 6.11 (s, s, 1H), 5.91, 5.89
(s, s, 1H), 5.35-5.32 (m, 2H), 5.19-5.13 (m, 2H), 3.91-3.84 (m, 2H), 3.75-3.66
(m, 2H), 3.64 (s, 3H), 3.62 (s, 3H), 3.10-3.06 (m, 2H), 2.43-2.08 (m, 14H),
2.02-1.91 (m, 2H), 1.76-1.58 (m, 2H) ppm -
BEif] 20

OO a\ (
}N/D N\FO
oA, [ ™

/ O

.. O>\,|,, (N\/‘
HM

B -
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o N_@_BP PA(PPhy)/K,COs .
+ ikt s St
O ort” * © omME,0 | ON O O NO, HleCM “Hgocm HaN Q O NH;

20-2 20-3

HOOC""O 19 o .
[N)M 2 j HOLEA HN Q O NH
DIPEA/EDCIIDCM HN Q O O N “Ea 0-,
oC

A4HCI,
204

b 0
~ o)

Ho\n/\u/lko/ 1-11-2 . .. (j

; OO

o=, O,S

DIPEAEDCIDCM 0 2058
pa o

HN, d

o F N

HER 1) EY 202 BEHL

BAv-&% 20-1 (380 mg, 1.526 mmol ) » 5% 1-8 (324.3 mg, 0.693
mmol) » PY=ZKEL 40 (80.1 mg, 0.0693 mmol ) EdfjxEEHH (478.6 mg, 3.463
mmol ) JIAZIXFEMA > ¥ A DME (8.0 mL) FIk (20 mL) - NofRFE T
90 °C I 3.0 /[N o IESE 2% > i EE W - fIAK (15 mL) - Kj@H DCM

(25 mL x 3) ZHL - AHAAHE > BOFI RSN - K Na,SO, 52K

IBHERAS BT BRI L (SRR : PE/EtOAc = 5/1) 1823 talillg 272.67
mg > FEHR 1 95% -
MS (ESI, pos.ion) m/z: 415.3 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 8.41-8.37 (m, 2H), 8.30-8.26 (m, 2H), 7.60-7.56
(m, 3H), 7.52-7.48 (m, 3H), 2.84-2.80 (m, 2H), 2.43-2.35 (m, 2H), 2.30-2.20 (m,
6H), 1.76-1.58 (m, 2H) ppm -
HER2) EY 20-3 HIEH

LAY 20-2 (269.62 mg, 0.651 mmol ) FIfE(LERI PA/C (27 mg) 5%
FHRDCM (15mL) o £ o RE T » EIRSE 4.0 /N - KESERTR
EIEERE PA/C » JEHEREEIH AR 207.5 mg » R 1 90% o
MS (ESI, pos.ion) m/z: 355.3 [M+H]" :
'H NMR (400 MHz, CDCly): 8 7.56, 7.54 (s, s, 1H), 7.44, 7.41 (d, d, 1H),
7.33-7.28 (m, 4H), 6.62-6.59 (m, 2H), 6.48-6.45 (m, 2H), 3.47 (br, 4H),
2.84-2.80 (m, 2H), 2.84-2.80 (m, 2H), 2.43-2.35 (m, 2H), 2.30-2.20 (m, 4H),
1.76-1.58 (m, 4H) ppm
HER 3) EY) 20-4 ISR
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Bt &% 20-3( 120 mg, 0.339 mmol )» 11,5 1-9(218.6 mg, 1.016 mmol )
A0 EDCI (259.9 mg, 1.356 mmol ) {52 DCM (10mL) > 0°C F » £2183% A
DIPEA (0.336 mL, 2.033 mmol ) % - E{R&E 12 /NE; - KIEEER% 0 TIA
7K (20 mL) #HSHE - KEH DCM (25 mL x 3) ZEH - S{HE#HE > 4
IR @SRRI R /K PEwE - 7K Na SO, BZER » IBAERISHE BT
HERAL (BEMEA - PE/EtOAC = 1/1) BEIHA[EHS 203 mg » ZEHR © 80% -
MS (ESL, pos.ion) m/z: 749.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 8.96 (m, 2H), 7.64-7.60 (m, 2H), 7.53, 7.51 (s, s,
1H), 7.50-7.46 (m, 2H), 7.42, 7.40 (dd, dd, 1H), 7.34-7.30 (m, 2H), 7.26-7.22 (m,
2H), 4.40-4.36 (m, 2H), 3.56-3.49 (m, 2H), 3.44-3.36 (m, 2H), 2.84-2.80 (m,
2H), 2.43-2.07 (m, 12H), 1.95-1.58 (m, 6H), 1.40 (s, 18H) ppm -
HBR4) LB 20-5 BB

B L&Y 20-4 (94.9 mg, 0.1268 mmol ) & EtOAc (5.0 mL) » JuAZ
NS LB LERYE (5.0 mL, 4 M) 1% » =R HE 8.0 /MRy - K& 1% »
VEME N MERS - FIERYIINA EtOAc (5.0 mL) #8#RF74%1% - @IEES B
8 83.63mg FEHK 1 95% o
MS (ESI, pos.ion) m/z;: 549.5 [M+H]" »
HBRS5) LB 20-6 HERY

B &Y 20-5 (125.67 mg, 0.181 mmol ) » (k5% 1-11-2 (95.2 mg, 0.543
mmol ) A1 EDCI ( 139 mg, 0.725 mmol ) B2 DCM (5.0 mL) > 0°C | »
#=1E7 A\ DIPEA (0.3 mL, 1.815 mmol ) » Jig% » IR FE 3.0 /N o [ JEESE
21% » LA DCM (20 mL) #ife < FERR - 535l @b s iR AN sa s K
BEi > fiE7K NaySO, 571 - IRHR AR @ oM ik (BRI - EtOAc) 1§
P E R 132.69 mg » FESR 1 85% -
MS (ESI, pos.ion) m/z: 863.5 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 8.96 (m, 1H), 8.90 (m, 1H), 7.77-7.73 (m, 2H),
7.67-7.63 (m, 2H), 7.53-7.48 (m, 3H), 7.42, 7.40 (dd, dd, 1H), 7.25-7.21 (m, 2H),
5.32, 5.30 (d, d, 2H), 4.31-4.28 (m, 2H), 4.27-4.22 (m, 2H), 3.63 (s, 6H),
3.61-3.55 (m, 2H), 3.44-3.36 (m, 2H), 2.84-2.80 (m, 2H), 2.43-2.35 (m, 2H),
2.30-2.20 (m, 4H), 2.18-2.02 (m, 8H), 1.76-1.58 (m, 6H), 0.97, 0.95 (m, m, 6H),
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0.91, 0.89 (m, m, 6H) ppm ©
Hheh 21

BRRERR -

?jy . rapmmrcoo };Y %0
XL oo oo~ B OO e 02
154 18

211

Y o o~
}j\( .' ﬂo\n/"\NJJ\o/ ?j\/ .. o HN'QO
N N=N NH 5 H 1112 NN /~NH W
A HN HOAT/DIPEA/EDCI/DCM o o HN~7 Q O O N”KLN(
YNH 23
~0

21-2 4HO

A1) EY 21-1 ER

B &%) 15-4 (552.1 mg, 1.218 mmol ) » {57 1-8 (271.45 mg, 0.58
mmol ) » Pd(PPh;); (35 mg, 0.03 mmol) FIfxEEH (80 mg, 1.4 mmol ) EH
SIENEF > N fRE T » 7251 F A DME (8.0 mL) F#fizk (2.0 mL) » 90 °C
[CHE 4.0 /[NFF - [FESER1% » R » A EtOAc (40 mL) PRl FEWK
% 2K (20 mL x 3) FIEEAIE KGR @ HE7K Na SO HatR » IRMETR
RAx fEAfr it (HElRE] © PE/EtOAC = 1/3) 1S taldlfie 238.52 mg »
FEER 1 50% o
MS (ESI, pos.ion) m/z: 823.5 [M+H]" ;
'"H NMR (400 MHz, CDCl3): 6 7.76-7.73 (m, 2H), 7.71-7.67 (m, 4H), 7.65-7.61
(m, 3H), 7.55-7.53 (d, d, 1H), 7.36 (s, 2H), 4.81-4.76 (m, 2H), 3.80-3.73 (m,
2H), 3.09-3.02 (m, 2H), 2.84-2.80 (m, 2H), 2.43-2.35 (m, 2H), 2.23-2.16 (m,
8H), 1.76-1.58 (m, 6H), 1.41 (s, 18H), 0.96-0.93 (m, 6H) ppm -
FER2) EY 212 KGR

B &%) 21-1 (308.43 mg, 0.375 mmol ) &L EtOAc (4.0 mL) o - ji
@SN LB ZBE¥R (3.0 mL, 4 M) » a8 - Z=RME 8.0 /N » [HE
St 0 BRI ER - RIERYIIIA EtOAc (5.0 mL) #ERITHE% - S@IRE
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FRFEERRERE 259.3 mg » FEER 1 90% - EEMANT —HKFE -
MS (ESI, pos.ion) m/z: 623.5 [M+H]" °
HHE3) EY 21-3 AR

BaY) 21-2 (261.25 mg, 0.34 mmol ) » {57 1-11-2 (125 mg, 0.714
mmol ) » EDCI (73 mg, 0.38 mmol ) 1 HOAT (47 mg, 0.34 mmol ) F%/£H?
DCM (8.0mL) & :0°C T - #1587 A DIPEA (0.4 mL, 2.42 mmol ) » g% >
FEVRIHE 3.0 /N - RIESE SR 0 A DCM (20 mL) FfE JERR » 435
F BRI R SRR RN R /K e - MUKBRERINGZIR - IRMETRASHE /@Y
SIBERIAL (BERRA © DCM/MeOH = 50/1) 1% HEEHE 222.9 mg » A
70% o
MS (ESI, pos.ion) m/z: 470.3 [M+2H]*" ;
'H NMR (400 MHz, CDCl;): 6 7.76-7.73 (m, 2H), 7.72-7.71 (m, 4H), 7.65-7.61
(m, 3H), 7.55-7.53 (dd, dd, 1H), 7.32 (s, 2H), 5.32, 5.29 (d, d, 2H), 5.04-4.99 (m,
2H), 4.42-4.37 (m, 2H), 3.92-3.85 (m, 2H), 3.63 (s, 6H), 3.61-3.54 (m, 2H),
2.84-2.80 (m, 2H), 2.43-2.09 (m, 12H), 1.76-1.58 (m, 6H), 0.97, 0.95 (m, m,
6H), 0.93-0.89 (m, 12H) ppm ©

Etap 22
%YH oy ol
AL 0000 &Ez%
- >]/NH

B -
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221 22

-2
o S >
A o _}—@—Br 36 sor g
N \ LiOH.H0 ‘? llll N Br g NH4OAC
\ e L
N om Y

N |\
s E ! —_—
o r THF  HO )\ DIPEA/CH;CN o)\ - xylene
/0 O H —4 HN. O Br O 22.7 HNYO
225 O 2246 Y

o
Q o >
HN)kO/ o) [e) /[OI\
o BB 1122 HN 07 18
N 6 © o O oTf

I N\ N N

N Pd(dppf)Cly*CHaCl/KOAC/DMF W N

Br H o, N PA(PPha)y/K,COYDME/H,0
228 B H
o]

/o)/ NH 22-10

223 224

TR ) (L&Y 222 G

# PPhsMeBr (5.05 g, 14.2 mmol ) #&¥35* THF (50.0 mL) = > -20 °C
T RREREARTEE (149 mL, 14.9 mmol, 1.0 M) THF &% - % - #
-5 °C M 30 733tk - A& 22-1 (1.72 g, 7.07 mmol ) - J5EH
ZE{mSHE 1.0 /]NFf - [KFESE 1% > IIAVKIK (50 mL) U5 FE » fkF= THEF »
/KIg R EtOAc (50 mL x 3) Z£HY - &{HAMH > BRI KL - KRR
BRIMEZIR » RAME RIS BT BRI (BEIRA © PE/EtOAC =5/1) BEIIKHE
taTHpiRHHS 1.07 g » BER 1 62.9% -
MS (ESI, pos.ion) m/z: 242.12 [M+H]" ;
'"H NMR (400 MHz, DMSO-ds): § 5.01 (d,2H,J=10.8 Hz),4.36 (t, 1H, J =
11.2 Hz), 3.95 (s, 2H), 3.64 (s, 3H), 3.01 (q, 1H, J = 14.6 Hz), 2.57-2.50 (m, 1H)
1.38 (s, 9H) ppm -
TH2) LAY 22-3 ERK

0°C T U FR%E (6.569 g, 37.24 mmol ) ARSI INE] — ZH: 8% (2.297
g, 18.60 mmol) HYFHZE (30 mL) AW - TS - [HIRKHE 45 /34 > FI4R
ERALEY) 22-2 (1.5 g, 6.22 mmol ) HYFFZE (15 mL ) ¥5¥% - fEIRKIE 18
/INKF » [ ESE 1R IABER] NHLCl 545 (20 mL ) 3% S FE - 7K J@ F EtOAc

(25 mL x 3) ZEHY - SHERHE > 7K NaySO, #71E » stk A @it

Mt (ZEMRE : PE/EtOAc=10/1) 53| EEIRAS 0.58 g » FEZK 1 36.5%

2
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MS (ESI, pos.ion) m/z: 156.2 [M-Boc]" ;
'H NMR (400 MHz, CDCLy): & 4.33-4.47 (m, 1H), 3.71 (s, 3H), 3.29-3.37 (m,
2H), 2.17-2.25 (m, 1H), 1.75-1.86 (m, 1H), 1.4, 1.40 (s, s, 9H), 0.50-0.62 (m,
4H) ppm °
SR 3) LEY) 22-4 KI5

LAY 22-3 (0.69 g, 2.7 mmol ) A4 EtOAc (6.0 mL) » I A&LE
LB ZEAR (5.0 mL, 4 M) 1% - IRKE 8.0 /NKf - RIESTR1%  1BHE
[ HETRIZ 1S BRI RS 0.5 g » BEZE © 96.5% o
MS (ESI, pos.ion) m/z: 156.2 [M+H]" ;
'H NMR (400 MHz, CD;0D): 6 4.66-4.62 (m, 1H), 4.45-4.44 (m, 1H), 3.86 (s,
3H), 3.61-3.60 (m, 1H), 2.39-2.34 (m, 1H), 2.19-2.14 (m, 1H), 1.49-1.46 (m,
1H), 1.19-1.16 (m, 1H) , 0.88-0.87 (m, 1H),0.81-0.79 (m, 1H) ppm «
AR 4) LEY) 22-5 HIERK

Bt EYr 22-4 (053 g, 2.77 mmol ) » {59 1-11-2 (0.729 g, 4.16 mmol )
A0 EDCI (1.063 g, 5.55 mmol ) BRFH DCM (10mL) 5 0°C T » 21874
A DIPEA (2.4 mL, 14.52 mmol ) & - Z= V0 3.0 /NEf o [FESE R > I
A DCM (20 mL ) ¥l FERR @ 535| FH @ L S iR e I s i /K vk - 1%
7K NapSO. ¥zl » I=fERASE @t BEstift (A : PE/EtOAc=1/1) 1§
FIH RS 0.6067 g » FER 1 70.2%
MS (ESI, pos.ion) m/z: 313.2 [M+H]" ;
"H NMR (400 MHz, CDCLy): & 5.44-5.42 (br, 1H), 4.71-4.68 (m, 1H), 4.29-4.20
(m, 1H), 3.73 (s, 3H), 3.72-3.69 (m, 1H), 3.67 (s, 3H), 3.59-3.54 (m, 1H),
2.20-2.15 (m, 1H), 2.06-2.01 (m, 1H), 1.95-1.90 (m, 1H), 1.05-0.93 (m, 6H),
0.66-0.61 (m, 4H) ppm
SR S) (EY 22-6 NG

0°C T Bas s (0.1346 g, 3.2 mmol ) HIZKIEWR (5.0 mL) #R18%E
ALEY) 22-5 (0.2 g, 0.64 mmol ) #) THF 3% (5.0 mL) & » {55 » 40 °C
[HE 12 /NEF - [ ESE 2 %% - BRZE THF » IAZK (30 mL) > A EtOAc (10
mL x 3) ZEHY > WEEKAH - FEERE (10%) ROAWHT pH EFEE 1 /KIGH
FI EtOAc Z5HY (25 mL = 3) » SHAHAE - 7k Na,SO4HzLE » IRHERISE]
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£ €S 0.1581 g » FESE : 82.8% o
MS (ESI, pos.ion) m/z: 299.2 [M+H]"
'H NMR (400 MHz, CDCls): 6 7.06 (br, 1H), 5.76 (br, 1H), 4.73-4.69 (m, 1H),
4.23-4.18 (m, 1H), 3.79 (d, 1H, J = 9.7 Hz), 3.66 (s, 3H), 3.49 (d, 1H,J=9.7
Hz), 2.26-2.18 (m, 1H), 2.07-1.93 (m, 2H), 1.00-0.94 (m, 6H), 0.68-0.64 (m, 4H)
ppm °
SR 6) L&) 22-T &L

&% 3-6 (308 mg, 1.1074 mmol ) Eid{l, 5% 22-6 (300 mg, 1.0067
mmol ) B2 MeCN (30.0 mL ) 7 -0 °C F » #21€7# A DIPEA (0.21 mL, 1.27
mmol ) §E » FIRE 2.0 /NK; - (ET 2% g SERFINAZK(20 mL )
fxZ: MeCN > Flgg¥)H EtOAc (30 mL) ¥&fi# - 435! &k SRR &R
BRI BRI ENEZ I - IRHEERAAL G BRIk (BERRR - PE/EtOAC
=1/1) JEKFEEERE 331.7 mg » FESR © 66.7% -
MS (ESI, pos.ion) m/z: 495.3 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.82-7.78 (m, 2H), 7.67-7.64 (m, 2H), 5.32, 5.29
(br, br, 1H), 5.31 (s, 2H), 4.72-4.70 (m, 1H), 4.35-4.30 (m, 1H), 3.67 (s, 3H),
3.61-3.59 (m, 1H), 3.55-3.49 (m, 1H), 2.20-2.07 (m, 2H), 1.83-1.76 (m, 1H),
0.97, 0.96 (m, m, 3H), 0.91, 0.89 (m, m, 3H), 0.52-0.39 (m, 4H) ppm

HER 7)) LEY) 22-8 ISR

B &%) 22-7 (331.7 mg, 0.6714 mmol ) Ei NH,OAc (1.035 g, 13.43
mmol ) FRFHMAZFHE (10mL) H - 120 °C THE 5.0 /MK - [KIESE 2%
BEZE - A (20 mL) FERSFE - 7Kg H EtOAc (20 mL x 3 ) Z£HY
BHERAE > BRI AL - MK NaySO, 528 » IRMERASHT @t BERE
b, (YeE - PE/EtOAc =1/2) BE|EEENE 187.6 mg » FE3R © 58.94% -
MS (ESI, pos.ion) m/z: 475.3 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.58 (s, 1H), 7.45-7.41 (m, 2H), 7.29-7.26 (m,
2H), 5.46, 5.44 (br, br, 1H), 4.93-4.89 (m, 1H), 4.41-4.37 (m, 1H), 3.71-3.67 (m,
1H), 3.67 (s, 3H), 3.50-3.44 (m, 1H), 2.39-2.32 (m, 1H), 2.23-2.11 (m, 1H),
2.05-1.97 (m, 1H), 0.97, 0.95 (m, m, 3H), 0.91, 0.89 (m, m, 3H), 0.52-0.39 (m,
4H) ppm -
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SR 8) LEY 22-9 G

B 5%722-8(187.6 mg, 0.3957 mmol ) {4, &%71-12-2(150.75 mg, 0.5935
mmol ) » Pd(dppf)Cl,-CH,Cl, (33 mg, 0.03956 mmol ) F1KOAc (116.45 mg,
1.187 mmol) EFSIEHRRH > NofRFE T » 7 EA DMF (5.0 mL) » 90 °C [ ffE
3.0 /K - RIESERTR » (B ZER > JIA EtOAc (50 mL) il fERR » &Y
e EE o SR K (20.0 mL x 3) FIGEATREE KGR - HEKAR RN
RZME > IRFEER KRG BT (BERRRR © PE/EtOAc = 1/2) BEIKHA[E
16534 mg » FEZR : 80% -
MS (ESI, pos.ion) m/z: 523.3 [M+H]" ;
'H NMR (400 MHz, CDCLy): 8 7.64-7.57 (m, 4H), 7.21 (s, 1H), 5.46, 5.44 (br, br,
1H), 4.93-4.89 (m, 1H), 4.42-4.37 (m, 1H), 3.71-3.67 (m, 1H), 3.66 (s, 3H),
3.50-3.44 (m, 1H), 2.39-2.32 (m, 1H), 2.23-2.11 (m, 1H), 2.05-1.97 (m, 1H),
1.35 (m, 6H), 1.32 (m, 6H), 0.97, 0.95 (m, m, 3H), 0.91, 0.89 (m, m, 3H),
0.55-0.42 (m, 4H) ppm
AR 9) LG 22-10 U5

HLALA) 1-8 (244.3 mg, 0.522 mmol ) » 11247 22-9 (572.5 mg, 1.096
mmol ) » Pd(PPh;)4 (60.29 mg, 0.0522 mmol ) FIkxEEEH (216 mg, 1.566 mmol )
B IEF > Ny REET > 3513%E A DME (6.0 mL) 17K (1.5 mL) > 90 °C
[HE 3.0 /NEf > RFESERME i EZER - IMAZBEZE: (30 mL) ke E
#i% > sk (10 mL > 3) FIEFIREE/KYER » 7K NaSO, 21 » 1R
BARA g B L (BEAT - DCM/EtOH = 50/1) 2R s tldElls 250.7
mg FER50% -
MS (ESI, pos.ion) m/z: 481.5 [M+2H]*" ;
'"H NMR (400 MHz, CDCLy): 6 7.65-7.62 (m, 2H), 7.57 (s, 2H), 7.55-7.46 (m,
8H), 5.46, 5.4 (dd, dd, 2H), 4.93-4.89 (m, 2H), 4.42-4.37 (m, 2H), 3.71-3.67 (m,
2H), 3.66 (s, 6H), 3.50-3.44 (m, 2H), 2.84-2.80 (m, 2H), 2.43-2.32 (m, 4H),
2.30-2.11 (m, 6H), 2.05-1.97 (m, 2H), 1.76-1.58 (m, 4H), 0.97, 0.95 (m, m, 6H),
0.91, 0.89 (m, m, 6H), 0.55-0.42 (m, 8H) ppm -
] 23
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4
N N %
O O H [ 2
NH
\ oN
_0 T
HN (
o
\
EFREEAR -
[\/37 NH, A
11-6 23-2 Bole
ﬁ[ :t1 122 j: g 18
Pd(dppfCly*CHCla/KOAC/OMF 233 HB K2COy/Pd(PPhy)y/ DME/H,0

A,
234 H Q
BocN 2386 4HCI HN
~ o .
Hom/\u/u\o/ 1412 H '
: OO0
DIPEAVEDCIHOAT/OCM O, o N / N
Y-NH 236 OTU\QX
HN (

A1) LGV 23-1 NG

B &Y 11-6 (3.911 g, 17.22 mmol ) Fk5%) 3-6 (5.465 g, 19.81 mmol )
BWHADCM (60 mL) 512 0°C F » #2187 A DIPEA (3.4 mL, 20.67 mmol ) »
R FEIRSHE 3.0 /N - ESERAE - FIZK (50 mL ) S - DCM (100
mL x 3) ZHY - SHAAHEME » RIS - MK Na SO, #2E » Ik
BASHE @A/ BRIl (DeR] - PE/EtOAc = 5/1 ) 19 B (AfEIfE 4.5 g AR ¢
61.73% -
MS (ESI, pos.ion) m/z; 425.3 [M+H]" ;
'H NMR (400 MHz, CDCly): 6 7.77-7.73 (m, 2H), 7.64-7.62 (m, 2H), 5.53-5.09
(m, 2H), 4.78-4.67 (m, 1H), 3.59-3.46 (m, 1H), 2.69-2.62 (m, 1H), 2.43-2.40 (m,
1H), 1.42 (s, 9H), 1.00-0.96 (m, 1H), 0.76-0.69 (m, 2H) ppm *
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FER2) &Y 23-2 UG

&%) 23-1 (4.5 g, 10.64 mmol ) FOEGHEEE (16.4 g,212.73 mmol ) F&iF
ATFEZE (S0mL) v 120°C SZE 5.0 /N » [HESEZ 1% - I ERE -
AZK (50 mL ) RS HE - /K f@H EtOAc (100 mL x 3) ZEHY - &HAHAE
BRI AREE KGR - 7K NaySO, 28R - IR It BE it (SElA :
PE/EtOAc =8/1) BE|EY)2.144 g » FEZ 1 50% -
MS (ESI, pos.ion) m/z: 404.3 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.62-7.52 (br, 2H), 7.49-7.46 (d, 2H, J = 12 Hz),
7.21 (s, 1H), 5.27-5.24 (d, TH, J = 10.0 Hz), 3.31-3.27 (m, 1H), 1.71-1.67 (m,
2H), 1.52 (s, 9H), 0.89-0.86 (m, 1H), 0.64-0.69 (m, 2H) ppm *
AER3) hEY) 23-3 UG

B EYr 23-2 (2.1 g,5.2mmol) » {LEY 1-12-2 (1.59 g, 6.25 mmol )
Pd(dppf)Cl,:CH,Cl, (425 mg, 0.52 mmol ) F1KOAc (1.54 g, 15.63 mmol ) &
FASFENRH  No {RFE T » A DMF (30 mL) > 90 °C [ZJE 3.0 /NKf ST
Seatk o WERER > A EtOAc (100 mL) FHfEt - A3 Hdie » T
BIAAZK (60 mL x 3) FIEEFIEREAKLEHE - MK Na,SO, HZHR » IRMERASHE &
Mo BERife (el : PE/EtOAc =2/1) 1BEIFEY) 227 g » BEXR 1 97% -
MS (ESI, pos.ion) m/z: 452.3 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.81-7.79 (d, 2H, J = 8.04 Hz), 7.60 (br, 2H),
7.26 (s, 1H), 5.28-5.26 (d, 1H,J = 8.0 Hz), 3.53 (br, 1H), 3.30-3.27 (br, 1H),
1.67-1.66 (m, 2H), 1.52 (s, 9H), 1.34 (s, 12H), 0.89-0.86 (m, 1H), 0.69-0.64 (m,
2H) ppm -
FEE4) LEY) 23-4 UG

BrEaY 1-8 (1.59 g, 3.4 mmol ) » L5 23-3 (3.33 g, 7.38 mmol ) »
Pd(PPh3); (196.7 mg, 0.17 mmol ) FIRxEEEH (1.412 g, 10.22 mmol ) EHIXK
FENEAR - No{RFET » 7353 A DME (12.0 mL ) F#fizk (3.0mL)» 90 °C
SHE 3.0 /NKf  [ESE R 1R » B ER AL 2B (100 mL ) #ife S FE
Wik - /3R HZK (50 mL x 3) FIsERIREE/KBEE @ MK Na,SO, 52 - =AM
BRASHE o BERIAL (HolE] - DCM/MeOH = 100/1) fBEIEGERE 1.67
g, EEHR 1 60%
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MS (ESI, pos.ion) m/z: 819.5 [M+H]" ;
'H NMR (400 MHz, CDCly): 6 7.65-7.62 (m, 3H), 7.55-7.46 (m, 9H), 4.75-4.72
(m, 2H), 3.29-3.23 (m, 2H), 2.84-2.80 (m, 2H), 2.43-2.34 (m, 4H), 2.30-2.20 (m,
4H), 1.97-1.92 (m, 4H), 1.76-1.58 (m, 4H), 1.46 (s, 9H), 1.43 (s, 9H), 1.42-1.34
(m, 4H), 1.02-0.95 (m, 2H) ppm °
HBRS) EY) 23-5 KIERY

k&%) 23-4 (800.4 mg, 0.978 mmol ) AR EtOAc (10 mL) & » FHIE
L ERIZB ZBRARR (5.0 mL, 4 M) » 561 » =IRIE 8.0 /)NFF - ST
21% » AN FEW  RIERYIIIA EtOAc (10 mL) #EHPITHE » IRIEAEIAHE
ERARRENRE 710 mg - R 95% -
MS (ESI, pos.ion) m/z: 619.5 [M+H]" °
HER6) LEY) 23-6 BIEHL

&%) 23-5 (515.2 mg, 0.674 mmol ) » 5% 1-11-2 (235.8 mg, 1.35
mmol ) » EDCI (271.3 mg, 1.415 mmol ) DA HOAT (137.58 mg, 1.01 mmol )
BB DCM(20mL) - 0°C T &8 A DIPEA(0.93 mL, 5.63 mmol )
TR - EIRBE 3.0 /NKf o [FESER 1% - A DCM (30 mL) Fike s fEWR
3B @A SR TR R R B /K Ve Rk - BOKRRERINGZ R - FRAE AT AR
SRl (LEMRA - DCM/MeOH = 60/1) 1551 H (E#E 314.2 mg » R ¢
50% o
MS (ESI, pos.ion) m/z: 467.5 [M+2H}*" ;
'H NMR (400 MHz, CDCl;): 6 7.65-7.62 (m, SH), 7.55-7.46 (m, 7H), 5.32, 5.29
(d, d, 2H), 4.89-4.85 (m, 2H), 4.09-4.04 (m, 2H), 3.63 (s, 6H), 3.45-3.38 (m,
2H), 2.84-2.80 (m, 2H), 2.46-2.35 (m, 4H), 2.30-2.09 (m, 6H), 2.00-1.94 (m,
2H), 1.76-1.58 (m, 4H), 1.43-1.36 (m, 2H), 0.97, 0.95 (m, m, 6H), 0.94-0.89 (m,
8H), 0.50-0.46 (m, 2H) ppm -
B 24
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- D
_0 j’
HN (\
S
\
TR
[ i a
VNj\/n ' /N, OYN« oH DIPEAEDCI %zj\’H '
3. ) —e N N /N
TN Q N HQ ‘;1_2 HOAT’DCMO % N O O O uJ Q
Y- 241 oN
-0
HNT(\

S EY 24-1 SR
&%) 23-5 (515.2 mg, 0.674 mmol ) » L&) 9-1-2 (255.3 mg, 1.35
mmol ) » EDCI (271.3 mg, 1.415 mmol ) A} HOAT (137.58 mg, 1.01 mmol )
WRIFY DCM (20 mL ) #100 °C 1 » 21878 A DIPEA (0.93 mL, 5.63 mmol ) »
T - SR 3.0 /NEF - [ESE 2% 0 LA DCM (30 mL) Fife S FEW
73 IR E SIS R - SOKTRRRINEZEE » IRRE R @i
srEERii (PRSI - DCM/MeOH = 50/1) 53| H (A E#S 323.7 mg » FER

50% -

MS (ESI, pos.ion) m/z: 481.3 [M+2H]*" ;

'HNMR (400 MHz, CDCl;): § 7.65-7.62 (m, 4H), 7.55-7.46 (m, 8H), 5.39, 5.36
(d, d, 1H), 5.28, 5.25 (d, d, 1H), 4.85-4.82 (m, 2H), 4.09-4.04 (m, 2H), 3.63 (s,
6H), 3.37-3.31 (m, 2H), 2.84-2.80 (m, 2H), 2.44-2.35 (m, 4H), 2.30-2.10 (m,
5H), 1.97-1.91 (m, 2H), 1.83-1.52 (m, 7H), 1.47-1.40 (m, 2H), 1.26-1.13 (m,
2H), 1.00-0.82 (m, 14H), 0.50-0.47 (m, 2H) ppm -

Hhtp 25
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Q o YUY ToH1412
(o] . A o z
H \n)j\ ~ +H _NaSO, o Y\ /l\ cyclopenta-1,3-diene @Agh PA/C,H, o™~ 2 .~
O ).-Ph Toluene TFA/H,O/DMF T MeOH NH DIPEA/EDCIDCM
© 2841 2512 263 254
\
o) [o]
o] o=
O LIOH \n/ Br " OOYO Br M- > ..... Szo
THFIH ,0 DIPEA/DCM /0 N i Toluene H

NS, 257 NN
s 256 @ @ ..... <\ |

{ 14122 HNJ( _ Trog 125
N ° ) I 0
N

Pd(dppf)Cly* CH;CI,/KOAC/DMF N KF/Pd(PPhy)y//DME/H,0
%9 25410 “

io:s-eioi1 422 '! H
(o} O lN

Pd(dppt)Cl* CH,Cly/KOAC/DMF

:r.z\

25-11
o)
o/\ Boc,OlEt,N O/\ LioH_ n BHy THE 1 JEMPO/TCCA H
TMeoH NBoc THFIH20 NBoc THF Toom NBoc
254 25-12 2513 25-14 25- 15

Y \/U\OH 1112

Bocht EAHCI O A
OO [ >—°c© e I \/'K2> et HD e DIPEA/EDCI/DCM
o ElOH/Hp

DCM

2518 25417 25-18 2519
'. o~ o
4 |N . HNJLO/
N H ' /N OW
2511 N O O N
\ N
@ T W ¢
K2COyPO(PPhy)yEtOH/H,0 o) o1
O._NH
>_2: 2620 o
o

o
SR 1) LEY 252 ERK
RHEKIRREEN (3.48 g,24.5 mmol) fiiE] (R) -1-EZf% (1.3 mL, 10.1
mmol ) FJHZE (15 mL ) ¥&¥H - FHRIERNZEM 285 (1 mL, 10.1 mmol)
> FEIRSHE 1.0 /NKF - [T 218 @I WETIRAE RS B s 19 g
FER 1 91.8% - HEFE—DHUL - EERANT—HKIE -
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HE2) B 25-3 HER

& TFA (0.75 mL, 10.1 mmol) fuAZ{L&Y)25-2 (2.0 g, 9.7 mmol ) Ay
DMF (15 mL) y&¥#$ - #8# 10 381 - FHRKIMARZAR 1, 3-8 5

(1.29 g, 19.5 mmol ) R/ » JI5EH& - ZIRISE 12 /NEF - RIESE2 1% >

Bz DMF » FlaRYIINIA NaHCO; 358 (10%, 20 mL ) » F§ Na,CO; KA TR
pH fEFHZE 8 - A AHEE (25 mL x 3) ZEHY - SHAHAE - efIREAKEE
W - 7K NaySOq 5z 15 IR e AAT Ja i /3Bt (b (BEMR B - PE/EtOAC = 10/1)
HEREAHES 238 g AR 1 90.0% -
'H NMR (400 MHz, CDCl;): 6 7.35-7.17 (m, SH), 6.42 (br, 1H), 6.28-6.26 (br,
1H), 4.34-4.30 (m, 2H), 3.82-3.78 (m, 2H), 3.04-3.02 (m, 1H), 2.90 (br, 1H),
2.20 (br, 1H), 2.13 (m, 1H), 1.41 (d, 3H,/=6.6 Hz), 0.95 (t, 3H, /=72 Hz)
ppm °
A8 3) thEY) 25-4 Gk

1 PA/C(200 mg) nAZEI{L &%) 25-3(2.0 g, 7.37 mmol ) ) HHEE (60 mL)
B 0 AE 20 SRR Hy i/ T EIRSHE 24 /N - ESE 2R - @TEkR
£ PIC» WIKRMERSIIHEREE 12 EX 1 96.2% -
MS (ESI, pos.ion) m/z: 170.2 [M+H]" :
'H NMR (400 MHz, CDCLy): 6 4.21-4.15 (m, 2H), 3.55 (br, 1H), 3.33 (br, 1H),
2.63 (br, 1H), 2.32 (br, 1H), 1.64-1.60 (m, 2H), 1.53-1.47 (m, 2H), 1.42-1.36 (m,
2H), 1.28 (t,3H,J=7.1 Hz) ppm °
SER4) EY) 25-5 G

B &%) 25-4 (0.68 g, 4.02 mmol ) » 5% 1-11-2 (1.057 g, 6.03 mmol )
FI1EDCI (1.543 g, 8.05 mmol ) #FHA DCM (25mL) > 0°C T » {218 A
DIPEA (2.1 mL, 12.7 mmol ) & - RN ERK - KEE2R2% A (30
mL ) FERSHE - kg DCM Z£EY (35 mL x 3) » S{HAAHAE » BafiRiEK
BEik - 7K NaySO4 578 - IRMER A T - BERi (L (PR - PE/EtOAC =
21) BERAERE0.74 g > FEXR 1 564% -
MS (ESI, pos.ion) m/z: 170.2 [M+H]" :
'H NMR (400 MHz, CDCL5): 4 5.4 (br, 1H), 4.40 (br, 1H), 4.33-4.30 (m, 1H),
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4.19-4.14 (m, 2H), 4.02 (br, 1H), 3.66 (s, 3H), 2.74 (br, 1H), 2.04 (br, 1H),
1.91-1.88 (m, 2H), 1.80-1.74 (m, 2H), 1.56-1.54 (m, 1H), 1.43-1.38 (m, 1H),
126 (t, 3H,J="7.1 Hz), 1.07 (d, 3H, J = 6.8 Hz), 0.97 (d, 3H, J = 6.8 Hz) ppm o
AR S) LBV 25-6 UG

0°C T » —/KEEE( S (04767 g, 11.35 mmol ) HY7KiE# (10 mL)
iRETINELEY 25-5 (0.74 g,2.27 mmol ) #y THF (25 mL) &+ - 7
H 5 40 °C [ZJE 12 /NKf - RIESE 2% > bR THF » FERYIIIAK (20 mL) -
/&R EtOAc (15 mL x 3) ¥Eik » 53¥&1% » KAEREERE (10% ) e pH
% 1+ F3F EtOAc (25 mL x 3) Z£HY » SHAHM - BRI REKOEHE -
7K Na,SO4 HZEE @ IRMERSEI D MEHE 0.55 g » EEXR 1 813% -
MS (ESI, pos.ion) m/z: 299.2 [M+H]" ;
'HNMR (400 MHz, CD;0D): 6 4.52 (br, 1H), 4.20 (d, 1H, J = 7.8 Hz), 3.93 (br,
1H), 3.63 (s, 3H), 2.73 (br, 1H), 2.01-1.98 (m, 4H), 1.85-1.75 (m, 2H),
1.54-1.46 (m, 2H), 1.05 (d, 3H,/=6.8 Hz ), 0.98 (d, 3H, /= 6.8 Hz) ppm °
ABR 6) tLEY) 25-7T IEHL

1Br&%73-6 (308 mg, 1.1074 mmol ) Eid{k,5%7 25-6 (300 mg, 1.0067
mmol )& DCM (30.0 mL) =h > 0 °C | » ¥&2&7§ A DIPEA (0.20 mL, 1.2081
mmol ) - FGEE > FIRSE 3.0 /NEf o [FESER1% » BRZS DCM » FERYIIIA
7k (20 mL ) » F{ EtOAc (30 mL x 3) ZKHY » S{HAHAM - B0 R Bk beik -
SRR SRR  IRME R AT Atk (YElA] © PE/EtOAC=1/2) 15
FNRF AR 332.6 mg » FEER 1 66.7% e
MS (ESI, pos.ion) m/z: 495.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.75 (d, 2H, J = 8.52 Hz), 7.68 (d, 2H, J = 8.56
Hz), 5.45 (d, 1H, J = 9.4 Hz), 5.24 (d, 1H, J = 16 56 Hz), 4.55-4.59 (m, 1H),
3.67 (s, 3H), 3.57 (m, 1H), 2.73-2.65 (m, 2H), 2.27-2.19 (m, 1H), 2.04 (s, 1H),
1.84-1.77 (m, 2H), 1.49-1.46 (m, 1H), 1.27-1.24 (m, 1H), 1.08-1.07 (br, 1H),
1.05-1.03 (m, 1H), 0.91-0.89 (m, 6H) ppm ©

FBRT) LEY) 25-8 FIERK
1B1&% 25-7(332.6 mg, 0.6714 mmol )1 NH;OAc(1.035 g, 13.43 mmol )
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I FFAR (8.0mL ) A » 110 °C [ 5.0 /My - RIESER1% - mEER >
HAZK (20 mL ) RBSE - 7K@ EtOAc (20 mL x 3) ZEHY » S A4 »
BRTR /KGR - 7K NaySO, 5z - IRMERAR: @A/ dEsift (LRl -
PE/EtOAc =1/2) 153 [EfE 188 mg » FESR : 58.94% -
MS (ESI, pos.ion) m/z: 476.3 [M+H]" ;
'"H NMR (400 MHz, CDCLy): 6 10.35 (s, 1H), 7.64-7.62 (d, 2H, J = 8.52 Hz,),
7.55-7.45 (d, 2H, J = 1.84 Hz), 7.16 (s, 1H), 5.54-5.46 (br, 2H), 4.57-4.53 (m,
1H), 3.70 (s, 3H), 3.58 (m, 1H), 2.69 (m, 1H), 2.54-2.48 (m, 1H), 1.87-1.76 (m,
4H), 1.47-1.45 (m, 2H), 0.85-0.81 (m, 6H) ppm
SR 8) tLEY) 25-9 NG

B 5%725-8(188.1 mg, 0.3957 mmol ) k5% 1-12-2( 150.75 mg, 0.5935
mmol ) » Pd(dppf)Cl,-CH,Cl, (33 mg, 0.03956 mmol ) 1 KOAc (116.45 mg,
1.187 mmol ) B IEMF > N fRFET » 73 A DMF (5.0mL) > 90 °C [ JfE
3.0 /NKf o [RFESE2R1% » iR =W > A EtOAc (50 mL) » Ry# 1 3yE - 38
WsrRlAzZK (20 mL x 3) FIsEFIREE/KGE - MKIRERINTZEE » IBHEERR
HEtfr Bt (YERRA  PE/EtOAc = 1/2) BEPRKHEEEIRE 165.38 mg »
BEX . 80% -
MS (ESI, pos.ion) m/z: 523.3 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 10.48 (s, 1H), 7.81-7.75 (m, 4H), 7.43-7.41 (d,
1H, J = 8.0 Hz), 5.49-5.39 (m, 2H), 4.58-4.53 (m, 2H), 3.67 (s, 3H), 3.57 (m,
1H), 2.65 (m, 1H), 2.54-2.47 (m, 1H), 2.10-2.04 (m, 2H), 1.83-1.79 (m, 1H),
1.49-1.46 (m, 2H), 1.38 (s, 12H), 0.85-0.81 (m, 6H) ppm «
SR 9) LEY) 25-10 (UG

B EY) 25-9 (1.37 g,2.62 mmol) » {597 12-5 (1.17 g, 2.62 mmol )
Pd(PPh;), (120 mg, 0.1 mmol ) I L#H (0.30 g, 5.24 mmol ) E X FERLS >
N, R T » 235lFEA DME (12 mL) FO#fi/K (3.0 mL) » 90 °C 2 2.0 /)y
i - RIESERTR  WEEW > A EtOAc (100 mL) e fEW % » 7351
FZK (30 mL x 3) FIEIFIREEAKLERR » MoK NaySO, BZEE » JRHHR AT EHT
TrBERTAL (PR : DCM/MeOH = 100/1 ) & H A [EfE 1.12 g, AR :160% -
MS (ESI, pos.ion) m/z: 715.3 [M+H]" ;
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'H NMR (400 MHz, CDCLy): 8 7.60 (s, 1H), 7.55-7.51 (m, 2H), 7.45-7 42 (m,
2H), 7.27,7.25 (s, s, 1H), 6.97, 6.94 (dd, dd, 1H), 5.56, 5.55 (d, d, 1H),
5.06-5.02 (m, 1H), 4.80-4.75 (m, 1H), 4.21-4.17 (m, 1H), 3.66 (s, 3H), 3.00-2.96
(m, 2H), 2.54-2.50 (m, 1H), 2.42-2.34 (m, 2H), 2.29-2.21 (m, 4H), 2.20-2.15 (m,
1H), 2.08-2.00 (m, 1H), 1.83-1.78 (m, 1H), 1.76-1.55 (m, 7H), 1.47-1.37 (m,
1H), 1.02, 1.00 (m, m, 3H), 0.94, 0.92 (m, m, 3H) ppm «
AR 10) LEY 25-11 KIERL

Bt &Y 25-10(1.15 g, 1.61 mmol ) &%) 1-12-2(0.45 g, 1.77 mmol ) »
Pd(dppf)Cl,CH,Cl, (80 mg, 0.096 mmol ) 1 KOAc (0.4 g, 4.02 mmol ) EF?
[IEHEA > NofRFE T > {E A DMF (10 mL) » 90 °C ZJE 4.0 /]NKf o [ZJESE
2% MEER > MAZKZE (80 mL) itk @ 73 15818 - IR 7
A7k (30 mL x 3) FIeEAIREKuElE - MOKIREEEREZEE - IRHE R fE T
SR (BERRER - PE/EtOAc =3/1) 1SEIHEEfE 780 mg » FER 1 70% -
MS (ESI, pos.ion) m/z: 693.5 [M+H]" ;
'"H NMR (400 MHz, CDCL3): 8 7.60 (s, 1H), 7.59, 7.57 (dd, dd, 1H), 7.55-7.52
(m, 2H), 7.50-7.46 (m, 2H), 7.45, 7.44 (s, s, 1H), 5.56, 5.55 (d, d, 1H), 5.06-5.02
(m, 1H), 4.80-4.75 (m, 1H), 4.21-4.17 (m, 1H), 3.66 (s, 3H), 2.94-2.90 (m, 2H),
2.55-2.50 (m, 1H), 2.41-2.33 (m, 2H), 2.30-2.24 (m, 2H), 2.23-2.16 (m, 1H),
2.08-2.00 (m, 1H), 1.99-1.90 (m, 2H), 1.84-1.55 (m, 8H), 1.47-1.37 (m, 1H),
1.32 (m, 6H), 1.29 (m, 6H), 1.02, 1.01 (m, m, 3H), 0.93, 0.92 (m, m, 3H) ppm o
SN LGP 25-12 HIERK

Bk &Y 25-4 (1.69 g, 10 mmol ) A MeOH (20mL) 1 > 0°CF »
715 A EtsN (1.67 mL, 12 mmol ) 1 Boc,O (2.41 mL, 10.5 mmol ) » ji& »
IR AT - IESE R > BREFEE - FERYH DCM (50 mL ) &gk -
53AIRZK (20 mL x 3) FIEAIREE KL » 7K Na SO, HZHE » IRFER S E]
HEOSIRY 237 g EX : 88% -
SER12) (&Y 25-13 G

0°C T » B—/KESEIEE (476.7 mg, 11.35 mmol ) F/KAEH (10 mL)
fRIEFEINEILEY) 25-12 (611 mg, 2.27 mmol ) #J THF (25 mL) &+ -
TEEE - 40 °C [IHE 12 /INKf - EESE 4% - BRZE THF - FIERWIAIAK (50 mL ) -
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/K& EtOAc (25 mL x 3) ¥k » 709tk - ZKHEFEEEE (10%) FAET pH &
Z 1 HEtOAc (25 mL x 3) ZEHY > SHEHEE - BERIREE/KGEH - MK
Na,SO, #71E » IRHER G S EHEFE 438 mg » FEZR © 80% -
MS (ESI, pos.ion) m/z: 242.3 [M+H]" -
AR 13) (LEY 25-14 G

B &Y 25-13 (1.34 g, 5.57 mmol) A THF (20mL) &> 0°C | >
RETEAME (8.3 mL, 1 Min THF) » %8 » ZRKHE 2.0 /K - KFEER
% > FHEE (4.0 mL) ¥ERSHE - BRZE THF - Flgi¥H DCM (50 mL) &
figg > s3I K (20 mL x 3) FIEIFIREE/KEEHR - M7k NaySO, 2% » IRME1R
BEMEESIRY 101 g ZEHK  80% -
MS (ESI, pos.ion) m/z: 228.3 [M+H]" «
FBR 14) L&Y 25-16 BIE 1K

B &Y 25-14 (1.19 g, 5.24 mmol) FHR DCM (20 mL ) 51> 0°C F »
I TCCA(1.22 g, 5.24 mmol ) 1% » ¥R1E7 A TEMPO ] DCM 1A¥%% ( 82 mg,
0.52 mmol, 3 mL ) » 5 - [HRSHE 1.0 Nk - EIRSE 1.0 /NKF - [E

SeR R » YA - PR A BANE AR B SAAR BEHR( 20 mL x 3 )PEHE> fE7K Na,SOq
W JRAERIRERIBR A N E REAYR (7.0 mL, 7 M) » # EAtiESY) 0°C

[ZHE 0.5 /INFif% - ZEIRSHE 1.0 /NI - i Eulifie REKIEEE 0°C & - #Rig
TEMZ —BoKEHR (1.1 mL, 40% ) » 5 - =0 SHE 24 /NKf » [WIESE 21K
IRAE BN - FIERPInA DCM (60 mL) ¥ » 43517k (20 mL x 3) #]
BRI R /KGR - 7K NapSOL ¥ZEE » IRfERASH @t Bl (YElAT -
PE/EtOAc = 1/1) SRR E=EAENS 590 mg » FEEK  50% -
MS (ESI, pos.ion) m/z: 264 3[M+H]" ;
'H NMR (400 MHz, CDCls): 6 6.9 (s, 2H), 4.88-4.85 (m, 1H), 4.49-4 44 (m,
1H), 2.57-2.53 (m, 1H), 2.04-1.96 (m, 1H), 1.89-1.84 (m, 1H), 1.74-1.62 (m,
2H), 1.59-1.46 (m, 2H), 1.44 (s, 9H) ppm -
HHN5) EY 2517 ETK

B &Y 25-16 (650 mg, 2.47 mmol ) AR DCM (8.0 mL) §1:0°C | »
ARISHNA NIS (1.23 g, 5.43 mmol) » fI5E#& » {EIRSHE 2.0 /NKf - [IESE R
% > A DCM (30 mL) ¥ S FEWR - iBYE - R e A R ERShA e (20
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mL x 3) Pk K NaySO, 9218 » IRFER S EIEAET 1.27 g EEHAN
A -
MS (ESI, pos.ion) m/z: 516.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 5.33-5.30 (m, 1H), 4.39-4.35 (m, 1H), 2.76-2.72
(m, 1H), 2.04-1.92 (m, 2H), 1.83-1.71 (m, 2H), 1.61-1.51 (m, 2H), 1.44 (s, 9H)
ppm °
A 16) LG 25-18 G

B EY) 25-17 (1.12 g, 2.12 mmol ) B ZEE (6.0 mL ) Fi7k (6.0 mL)
B IOARERRELEN (2.14 g, 17 mmol ) » 90 °C [ZJE 30 /NKf » [SFESE 2% -
T - JEIRIRAER - FIERPIIIA DCM (80 mL) #&f# - 43 HIFZK (20 mL x
3) MBI RE/KGERE - 7K NaSO, 2% - IRAE A @ BEsife (B
fi#| © PE/EtOAc = 1/1) BE|HEERE 577.36 mg » FEXK 1 70% -
MS (ESI, pos.ion) m/z: 390.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.36 (s, 1H), 4.81-4.78 (m, 1H), 4.47-4.43 (m,
1H), 2.65-2.61 (m, 1H), 2.04-1.96 (m, 1H), 1.93-1.88 (m, 1H), 1.79-1.67 (m,
2H), 1.59-1.48 (m, 2H), 1.44 (s, 9H) ppm -
ABR1T) G5V 25-19 KIER

REMEN ZBE ZBas (10.0 mL, 4 M) EINEHLEY) 25-18 (1.59 g,
4.1 mmol ) #J EtOAc (10 mL ) A%+ » % » ERRIEBK - LEZ 2%
IRAE FENR - FIERYIINA EtOAc (10 mL) #¥pHT4%E1% - @8 > 1528
1276 g » FESK : 86% - HEEHN T —HRIE -
MS (ESI, pos.ion) m/z: 290.5 [M+H]" -
SR 18) (L&Y 25-20 G

B EY) 25-19 (1.3 g, 3.6 mmol ) » {bE%) 1-11-2 (0.69 g, 3.9 mmol) F
EDCI(0.75 g, 3.9 mmol ) 8813/ DCM(20 mL ) &0 °C | » #8187 A DIPEA

(2.38 mL, 14.4 mmol ) » g% » =R HE 2.0 /N - )KESE 21 » Il A DCM
(40 mL) WP FEWR » FBEFI@UL SRR - ORISR, - i

AT S B AL. (BRI - PE/EtOAC = 172) IR EIRE B IRE RS 1.365
g AR 185% -
MS (ESI, pos. ion) m/z: 447.3 [M+H]" ;

/,
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'"H NMR (400 MHz, CDCl3): 8 7.33 (s, 1H), 5.46, 5.44 (d, d, 1H), 5.09-5.05 (m,
1H), 4.74-4.69 (m, 1H), 4.45-4.41 (m, 1H), 3.66 (s, 3H), 2.61-2.57 (m, 1H),
2.22-2.11 (m, 1H), 2.08-2.00 (m, 1H), 1.88-1.83 (m, 1H), 1.72-1.55 (m, 3H),
1.50-1.42 (m, 1H), 0.97-0.95 (m, m, 3H), 0.91, 0.89 (m, m, 3H) ppm °
AR 19) (&G 2521 95

B &% 25-11(970 mg, 1.4 mmol ) {L.5%) 25-20(720 mg, 1.7 mmol ) -
PY=ZE LR (160 mg, 0.14 mmol ) FIRRESST (580 mg, 4.2 mmol ) FEH
EtOH F1 H,O (v/v=>3/1) IBSHH] (16 mL) - HALKE T » 90 °C KFE
3.0 /NKF o FESER1% » NI EtOAc (40 mL) FRlEf fEWL - FIEEAIE K
Ve - MOKFRERENGZIR - IR AR ERA SIS RIOERS 4953 mg ¢ E
1 40% o
MS (ESI, pos. ion) m/z: 885.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 8 7.71 (s, 1H), 7.60 (s, 1H), 7.55-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.19, 7.16 (s, s, 1H), 5.56, 5.55 (d, d, 1H), 5.46, 5.4 (d, d,
1H), 5.06-5.02 (m, 1H), 5.01-4.97 (m, 1H), 4.80-4.75 (m, 1H), 4.45-4.41 (m,
1H), 4.21-4.17 (m, 1H), 3.66 (s, 6H), 2.85-2.81 (m, 2H), 2.55-2.45 (m, 2H),
2.37-2.23 (m, SH), 2.22-2.10 (m, 2H), 2.08-2.00 (m, 2H), 1.94-1.86 (m, 4H),
1.83-1.78 (m, 2H), 1.76-1.55 (m, 8H), 1.47-1.36 (m, 2H), 1.02-0.89 (m, 12H)
ppm °
Hiti) 26

BRERR -
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H
9 BHy THE _DessMatin _ CH NHOH/Glyoxel @] NS CH I _Ne;SO, T
NBoc oH THF \_nBocbH OOM NBoc H ~ MeOH NBocN DCM NBoc N EtOH/H,0 NBocN

2641 28-2 263 285 268-8
SO, Jotfe
CH WH\/) NH,OAc / N goc
nN:Boc OH DIPEAICH,CN Tcluene ﬁb Pd(dppf)Cl,*CH,Cl,/IKOAC/DMF
. B—B ' 1-12-2
N ' TIO /
H KF/Pd(PPh,),/DMEMH,0 B°° Pd(dppf)Ci,*CH,Ct/KOACDMF

26-10

H
S 'Y '.

I Boc
N N K,CO4/Pd(PPh,),/EIOH/H,0 Naoc N w12 N
26-11 |
0y 0O

~ o
. HOY\NJ\O/
1412

el e
N4 \N' s e ” DIPEAJEDCI/HOAT/DCM ‘NW'N/ O O :N“N ?‘l)\r

AR 1) LEY) 26-2 (IERK

kA1 26-1 (10.68 g, 46.6 mmol) ¥#A THF (100 mL) 1 » 0°C &
RORFET  RR18WAMSE (100 mL, 1 M in THF ) » 52 » {EIES FE 3.0 /]\EF -
[ HESER 1% » FIFFIE (80 mL) R IE - JEHE I FERR A S hT 25 it L,

(PR © PE/EtOAc = 4/1) 1S5 MEMHAY) 7.52 ¢ » BER 1 75% -

"HNMR (400 MHz, CDCl;): § 4.20-4.11 (m, 1H), 3.91-3.85 (m, 2H), 3.72-3.65
(m, 1H), 3.34-3.26 (m, 1H), 2.69 (brs, 1H), 2.43-2.33 (m, 1H), 1.52-1.48 (m,
1H), 1.45 (s, 9H), 1.35-1.04 (m, 3H), 0.94-0.80 (m, 1H) ppm -
HBR2) e 26-3 HIEHK

LA 26-2 (7.49 g, 34.8 mmol ) 752 DCM (250 mL) rh» 0 °C F
REFGT-F5 T (20.7 g, 48.8 mmol ) SIS HIIA K FE RS - N5tk » =38
I HE 2.0 /NKf  SIESER1R » (AR FER R INAZK (250 mL) » 58I - W
&% - ARG BT K - SKEREEINES AR - ISR BT O
wift (PEMEAY © PE/EtOAc =3/1) B2k Y 3.71 g » K 1 50% o
"H NMR (400 MHz, CDCl;): 6 9.69-9.66 (m, 1H), 4.07-4.02 (m, 1H), 3.90-3.83

(m, 1H), 3.04-2.94 (m, 1H), 1.93-1.71 (m, 2H), 1.4 (s, 9H), 1.29-1.05 (m, 4H)
ppm -
AER3) LEY) 26-4 5K

g
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B &% 26-3(3.75 g, 17.6 mmol) F1&/K (13.0 mL ) A B EE (30 mL)
H 2 0°CF - ARIBTAZ B (40%, 8.0 mL) HI/KAW » THE » EIRXIE
AR - IET 21 IR BRI R It i e (PERRE] : PE/EtOAC =
31) BEIHEEE 199 g » ER : 45% -
MS (ESL, pos.ion) m/z: 252.5 [M+H]" ;
'H NMR (400 MHz, CDCl5): 6 6.99 (s, 2H), 4.91-4.84 (m, 1H), 4.06-3.98 (m,
1H), 2.97-2.88 (m, 1H), 2.11-2.02 (m, 1H), 1.86-1.74 (m, 1H), 1.73-1.65 (m,
1H), 1.63-1.52 (m, 1H), 1.50 (s, 9H), 1.25-1.03 (m, 2H) ppm -
FE4) LEY) 26-5 NG

B &¥ 26-4 (2.11 g, 8.4 mmol ) AR DCM (60mL ) &1 :0°C | »
N-Ri AT M % (3.8 g, 16.8 mmol ) 73 HEINASFELAF » f5Ek - [HIRR
FE 1.5 /NEF o [IESER TR B BRI REE /KGR - SKERERINGZ IR » 1R
HERAAE g Bt (BeltAl © PE/EtOAc=3/1) JEIH®ERS 2.66 g
FERR 1 63% o
MS (ES], pos.ion) m/z: 504.3 [M+H]" ;
'H NMR (400 MHz, CDCLy): & 4.69-4.63 (m, 1H), 4.62-4.18 (m, 1H), 2.97-2.87
(m, 1H), 2.21-2.12 (m, 1H), 1.85-1.72 (m, 2H), 1.64-1.52 (m, 1H), 1.50 (s, 9H),
1.25-1.06 (m, 2H) ppm °
HBRS5) LEY) 26-6 IER

KL EY) 26-5 (1.64 g,3.27 mmol ) B ZEEFIK (viv=3/7) RS
WBH] (S0mL) o - REERRERER (3.7 g, 29 mmol) HIAREWHEINE 17 /)
lif o IESE 21 > BREZEE  FIERYIINAK (50 mL ) > 7KAHF] EtOAc (50 mL
x 3) ZEH - AHAHA SRR KGR - MOKEREEEREZIE: - IRAE R 8T
sriemif (BEMEE : PE/EtOAc = 3/2) fBE|H MRS 986 mg » AR : 80% -
MS (ESI, pos.ion) m/z: 378.1 [M+H]" ;
'H NMR (400 MHz, CDCl3): 0 7.34 (s, 1H), 4.75-4.68 (m, 1H), 4.06-3.99 (m,
1H), 2.97-2.87 (m, 1H), 2.16-2.07 (m, 1H), 1.86-1.69 (m, 2H), 1.64-1.53 (m,
1H), 1.50 (s, 9H), 1.25-1.02 (m, 2H) ppm -
HBR 6) LEY) 26-T KIS

Bk &Y 26-1 (3.96 g, 17.28 mmol ) F{LE%) 3-6 (5.465 g, 19.81 mmol )
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%512 CH;CN (60 mL) 51> 0°C R » #2187 A DIPEA (3.4 mL, 20.67 mmol ) -
TR » FIRSHE 3.0 /NRf - BT R - Fvkk (50 mL) R E - 7Kg
FI DCM (50 mL x 3) ZEHY » S{HAHAE - RIEEAIREKEEHE - HK Na,SO,
RZRE  URARTRASEE AT BRI (YERIR - PE/EtOAc = 5/1) BEIHARERE
448 g FESR : 61% o |
MS (ESI, pos.ion) m/z: 426.3 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.82-7.78 (m, 2H), 7.67-7.64 (m, 2H), 5.27 (m,
2H), 4.79-4.74 (m, 1H), 3.96-3.89 (m, 1H), 3.09-3.00 (m, 1H), 2.15-2.06 (m,
2H), 1.42 (s, 9H), 1.27-1.02 (m, 4H) ppm
FERT) &Y 26-8 (UG

B &%) 26-7 (4.523 g, 10.64 mmol ) FIESEEEE (16.4 g, 212.73 mmol )
FIFMEFZ (50mL) o > 110°C FE 5.0 /NEf - RIESER . - mEER
IAZK (50 mL) EEBRIE - 7K@ EtOAc (100 mL x 3) ZZHY » S{HfAH
FH > FHBERIREE/KPER - M7K NaySO, 52 » IRMaRASHE et rmErif (Bt
IR - PE/EtOAc =8/1) BEIEY215g EZER 1 50% -
MS (ESI, pos.ion) m/z: 406.3 [M+H]" ;
'H NMR (400 MHz, CDCls): § 7.58 (s, 1H), 7.45-7.41 (m, 2H), 7.29-7.26 (m,
2H), 4.78-4.73 (m, 1H), 3.80-3.73 (m, 1H), 3.15-3.05 (m, 1H), 2.11-2.03 (m,
1H), 1.86-1.74 (m, 1H), 1.72-1.51 (m, 2H), 1.39 (s, 9H), 1.25-1.02 (m, 2H)
ppm °
AER 8) L&Y 26-9 UG

B &% 26-8 (2.11 g, 5.2 mmol ) » 5% 1-12-2 (1.59 g, 6.25 mmol ) »
Pd(dppf)Cl,-CH,Cl, (425 mg, 0.52 mmol ) F1KOAc (1.54 g, 15.63 mmol ) &
AR FEMH » NofRFE T » 7EA DMF (30 mL) » 90 °C 2l 3.0 /] M
TRE  MEER - ERIA EtOAc (250 mL) #iffk - #Y% 1@ -
TR ((50 mL x 3) FNEEFOEEE/KBER - 7K Na SO, Bz tE - IRHE
PRAAE AT BT (L. (ZERE R - PE/EtOAC = 2/1 )G EIEY) 2.0 g K 1 85% -
MS (ESI, pos.ion) m/z: 454.3 [M+H]" ;
'H NMR (400 MHz, CDCL3): 8 7.64-7.61 (m, 2H), 7.60-7.57 (m, 2H), 7.21 (s,
1H), 4.78-4.73 (m, 1H), 3.80-3.73 (m, 1H), 3.15-3.05 (m, 1H), 2.11-2.03 (m,
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1H), 1.86-1.74 (m, 1H), 1.72-1.51 (m, 2H), 1.39 (s, 9H), 1.35 (q, 6H), 1.32 (q,
6H), 1.25-1.02 (m, 2H) ppm o
HER9) G 26-10 ST

WY& 26-9 (1.19 g, 2.62 mmol) » k&%) 12-5 (1.17 g, 2.62 mmol ) »
Pd(PPh3), (120 mg, 0.1 mmol ) F1& (L8 (0.30 g, 5.24 mmol ) FEHR K FET -
N, (£ T - 4330 A DME (12 mL) FIffizk (3.0 mL) > 90 °C ZFE 2.0 /)5
K o RIEST 2R - MEER - ERA EtOAc (100 mL) #HFEtR - 734!
FI7K (50 mL x 3) FOETFOIEEEKBERE @ fE7K NaSOs HZHR - IRMERHE /G T
SyHERifL (BERRA ©: DCM/MeOH = 150/1) BE|HEERS 1.01 g FER:
60% -
MS (ESI, pos.ion) m/z: 646.3 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.56 (s, 1H), 7.54-7.51 (m, 2H), 7.45-7.42 (m,
2H), 7.27,7.25 (s, s, 1H), 6.97, 6.95 (dd, dd, 1H), 4.78-4.73 (m, 1H), 3.80-3.73
(m, 1H), 3.15-3.05 (m, 1H), 3.00-2.96 (m, 2H), 2.42-2.34 (m, 2H), 2.29-2.20 (m,
4H), 2.11-2.03 (m, 1H), 1.86-1.51 (m, 7H), 1.39 (s, 9H), 1.25-1.02 (m, 2H)
ppm -
AER10) &Y 26-11 HIEH

&%) 26-10(1.04 g, 1.61 mmol ) {1, 5%7 1-12-2(0.45 g, 1.77 mmol ) »
Pd(dppf)Cl,-CH,Cl, (80 mg, 0.096 mmol ) F1KOAc (0.4 g, 4.02 mmol ) E?
SN - NofRFE T » {EA DMF (10 mL) » 90 °C [ 4.0 /]NKf - [UESE
2% BEZRE > IMAZEEZE (100 mL) N ERE @ W5 EE -
RIS A (20 mL x 3) FOSIFIREE/KBE - SOKBREZEE: - IRAETER
R Jg AT BRI (PERRE - PE/EtOAC = 3/1) B3| H A E|S 703 mg » FESR
70% °
MS (ESI, pos.ion) m/z: 624.5 [M+H]" ;
'"H NMR (400 MHz, CDCl;): 6 7.59, 7.57 (dd, dd, 1H), 7.56 (s, 1H), 7.54-7.51
(m, 2H), 7.50-7.46 (m, 2H), 7.45, 7.4 (s, s, 1H), 4.78-4.73 (m, 1H), 3.80-3.73
(m, 1H), 3.15-3.05 (m, 1H), 2.94-2.90 (m, 2H), 2.41-2.33 (m, 2H), 2.30-2.24 (m,
2H), 2.11-2.03 (m, 1H), 1.99-1.90 (m, 2H), 1.86-1.51 (m, 7H), 1.39 (s, 9H), 1.32
(q, 6H), 1.29 (g, 6H), 1.25-1.02 (m, 2H) ppm ©
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HBE1D) AW 26-12 AR

B &%) 26-6 (168.17 mg, 0.446 mmol ) » {517 26-11 (261.82 g, 0.42
mmol ) » P4 = FLR40 (25 mg, 0.02 mmol ) FIRXEEST (153.9 mg, 1.12 mmol )
SEIF AR EtOH/H,0 (viv =3/1) IR&G¥ER (8.0 mL) H1 > FHRLRE T » 90 °C
[HE 2.0 /NEf o RIESE21% - IMAZBEZES (50 mL) il iEnR - H &R
R - MOKGREEINEZER - IRF R gt Rt (PRI :
DCM/EtOH = 100/1 ) B-F)IX EtaE S 203.78 mg » FEXR © 65% -
MS (ESI, pos.ion) m/z: 747.5 [M+H]" ;
'H NMR (400 MHz, CDCl): 6 7.79 (s, 1H), 7.56 (s, 1H), 7.54-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.18,7.16 (s, s, 1H), 4.83-4.73 (m, 2H), 4.28-4.20 (m, 1H),
3.80-3.73 (m, 1H), 3.15-3.05 (m, 1H), 2.97-2.87 (m, 1H), 2.85-2.81 (m, 2H),
2.37-2.23 (m, 4H), 2.12-2.03 (m, 2H), 1.94-1.74 (m, 4H), 1.73-1.54 (m, 8H),
1.50 (s, 9H), 1.39 (s, 9H), 1.25-1.02 (m, 2H) ppm -
AR 12) (LEY) 26-13 FIERY

#HEEY) 26-12 (380.7 mg, 0.51 mmol) ERZELZES (4.0 mL) A1 - Ji
MEBMAEH LB ZESER (3.0mL, 4 M) » &5 - ZRNKME 8.0 /NI - KE
SeRtk o IEHESEWE - FIERYIIIA EtOAc (10 mL) #1484 » RIS E
WE R AIREFE 317.8 mg » FEESR © 90% - EEANR T —TKIE -
MS (ESL, pos.ion) m/z: 547.3 [M+H]" »
FER13) (L&Y 26-14 FIER

B &% 26-13 (200.8 mg, 0.29 mmol ) » /5% 1-11-2 (110 mg, 0.65
mmol ) » EDCI (120 mg, 0.65 mmol ) 1 HOAT (80 mg, 0.59 mmol ) $FiFH?
DCM (5.0mL) H » 0°C T » #&[&# A DIPEA (0.41 mL, 2.32 mmol) * i
o R E 3.0 /N - ESER% 0 A DCM (20 mL) FRfe R -
53 S S VRN A B /K ek - MOKIRBRENRZLEE » IRME RSB th
BRI (PERE] - DCM/MeOH = 60/1 ) 3% H (ayuikE#E 139.7 mg » &
H 1 56% o
MS (ESI, pos.ion) m/z: 861.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.72 (s, 1H), 7.57 (s, 1H), 7.54-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.18, 7.16 (s, s, 1H), 5.32, 5.29 (d, d, 2H), 5.03-4.97 (m, 1H),
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4.78-4.72 (m, 1H), 4.40-4.35 (m, 2H), 3.77-3.69 (m, 2H), 3.63 (s, 6H), 2.86-2.76
(m, 4H), 2.37-2.23 (m, 4H), 2.22-2.13 (m, 2H), 2.02-1.86 (m, 4H), 1.82-1.49 (m,
10H), 1.21-1.00 (m, 4H), 0.97, 0.95 (m, m, 6H), 0.91, 0.89 (m, m, 6H) ppm -
Hieh 27

ERRERR -
oYé
. ”INH o~
A
O_«I oo OY\N o ?J;i?/;ii O ﬁ '. - O& o
2613 4HC “re2 N|r/ O O H/‘K(N)
271

FBR 1) EY 27-1 NERK

B &% 26-13 (200.8 mg, 0.29 mmol) » (L5 12-9-2 (95.58 mg, 0.65
mmol ) » EDCI (120 mg, 0.65 mmol ) 1 HOAT (80 mg, 0.59 mmol ) ;EF&R
DCM (5.0mL) & - 0°CF » #&1&%& A DIPEA (0.41 mL, 2.32 mmol ) > i
o BRSE 3.0 /N - KESER 1R 0 A DCM (20 mL) F#if i e -
S @SR TR IB I Bk ek - MOKBRERINRZER - IRMERASHE gt
SYERT A (BEIEA - DCM/MEOH = 60/1 ) {81 ET 3y 105 mg» 755 -
45% o
MS (ESI, pos.ion) m/z: 805.5 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.72 (s, 1H), 7.57 (s, 1H), 7.54-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.18, 7.16 (s, s, 1H), 5.32, 5.29 (d, d, 2H), 5.03-4.97 (m, 1H),
4.78-4.72 (m, 1H), 4.40-4.35 (m, 2H), 3.77-3.69 (m, 2H), 3.63 (s, 6H), 2.86-2.76
(m, 4H), 2.27-2.23 (m, 4H), 2.22-2.13 (m, 2H), 2.02-1.86 (m, 4H), 1.82-1.49 (m,
10H), 1.21-1.00 (m, 4H), 0.97, 0.95 (m, m, 6H), 0.91, 0.89 (m, m, 6H) ppm °
it 28
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EUEER -

[ >__/< _BHy THF_ [ H Dess-Matin l: H NH,OH/Glyoxal E H \] NIS E N I Na;S0, E v j\

OH THF oH Dom H  MeOH EtOH/H,0
zai 2e-2 za.s 264 B 25 286
0 1422
s <:> é:
Br -6 i i
(\)Y Br3 L’> NH4OA° Br—@—(/\ I
—— =B
OH DIPEA/DCM ' Boc Toluene rJ Pd(dppf)Cly»CH,Clo/KOAC/DMF
281
o o
B-B, 14122
N s N
Mool 0 C .
Pd(PPhy) JKF/DME/H,0 N Pd(dppf)Cly*CH,Cl/KOAC/DMF
2810 HBOC
‘ '_(*r
(\ H . H O HCLEA
Boc N Nj goc T
2811 PA(PPhy)JKCOyEOHMH0 B¢ I N

\/0

\
[e]
J\/ .. n Y\N O 1-11-2 )l,NH
VSO \“N E ot
|

EDCI/DIPEA/HOAT/DCM

H

2843 .4HCI N /N
O~ s

i

28-14 g N
\;NH
(0]
oy

FER1) 5P 28-2 HIERK

.51 28-1 (10.86 g, 46.6 mmol ) VAU (100 mL) Ff » 0 °C
FRORE T > ARIBHIAMKE (100 mL, 1 M in THF ) » 5 > {EIRKHE 3.0 /)
I o [KHESEER - FIFEE (80 mL) WRURSINE » Y S FE MR ASA L SR AT 73 i

fifE (PR © PE/EtOAc =3/2) 1SS aRY) 765 g B 1 75% o
'H NMR (400 MHz, CDCly): 8 5.16-5.12 (m, 1H), 3.91-3.84 (m, 1H), 3.76-3.72
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(m, 1H), 3.63-3.58 (m, 1H), 3.56-3.48 (m, 1H), 3.17-3.10 (m, 1H), 3.00 (br, 1H),
2.90-2.83 (m, 1H), 1.43 (s, 9H) ppm °
SR 2) &Y 28-3 KIEH

B&%) 28-2 (7.62 g,34.8 mmol ) A2 DCM (250 mL) #7: 0°C | >
-5 T (20.7 g, 48.8 mmol ) EfbFIHEIMAKIEREH - 1n5etk - =W\
[CHE 2.0 /NEF o [RIESE21% 0 IIAZK (150 mL) - 3&J8 @ S8R - B
f& P BEAN BBk ek » MOKRRERINEZ K - IRMERSE @i EEsi e (BEiR
7| : PE/EtOAc = 3/2) BE|MAmiRY 3.83 g EEEX 1 50.7% -
'H NMR (400 MHz, CDCl;): 6 8.67-8.65 (m, 1H), 5.01-4.97 (m, 1H), 4.01-3.94
(m, 1H), 3.49-3.41 (m, 1H), 3.11-3.03 (m, 1H), 2.77-2.69 (m, 1H), 1.42 (s, 9H)
ppm °
FBR3) hEY) 28-4 NERL

BHt&Y 28-3 (3.82 g,17.6 mmol ) FgEsK (13 mL) #HFFEE (30 mL )
> 0°C T ARISTA L ZBEHI/KIAHE (40%, 8 mL) » fi8 » IR ER
% - X FESE 2 1% » Y SUER AR AL @M 3 e AL (e B - PE/EtOAC = 3/2)
[BEIDAERE 2.14 g > FESR 2 47.6% -
MS (ESI, pos.ion) m/z: 256.5 [M+H]" ;
"H NMR (400 MHz, CDCl;): 6 7.16 (s, 2H), 6.46-6.43 (m, 1H), 4.05-3.99 (m,
1H), 3.47-3.40 (m, 1H), 3.31-3.23 (m, 1H), 2.92-2.85 (m, 1H), 1.41 (s, 9H)
ppm °
HER4) (LEY) 28-5 UG

B &%) 28-4 (2.14 g, 8.4 mmol ) R DCM (60 mL ) 1> 0°C F - /&
N-fffT —ERan % (3.8 g, 16.8 mmol ) 3HLINA S FENH - 5e1% @ HIRX
HE 1.5 /[NKF - [RESE21R  [OFEWR A BRI R /K etk - SE/KIRERERTZ IR IR
HERASME fE@thr o Btk (PERRED - PE/EtOAc=3/2) 1§EIR GRS 2.68 g -
FEX 1 63.1%
MS (ES]I, pos.ion) m/z: 507.5 [M+H]" ;
'H NMR (400 MHz, CDCly): 6 5.97-5.95 (m, 1H), 4.15-4.08 (m, 1H), 3.46-3.39
(m, 1H), 3.38-3.31 (m, 1H), 3.00-2.92 (m, 1H), 1.41 (s, 9H) ppm -
AR S) LEY) 28-6 HIEHK
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RHEEY) 28-5 (1.66 g, 3.27 mmol ) S ZEEFIK (viv=3/7) RS
WH (50 mL) - N AGEGREESR (3.7 g, 29 mmol) > % » 90 °C [KHE 17 /)5
[y - FESE R4 BREAZEE » RIERWIIIAIK (50 mL) - FIZEEZE (50 mL
x3) ZEHY » GHEHME - FETRIREE APt - KRR INEZEE » IRMERR
FEREHT BRI, (VR - PE/EtOACc=3/2) BEIHEENE 1.04 g > FER
84% -

MS (ESI, pos.ion) m/z: 382.5 [M+H]" ;

'H NMR (400 MHz, CDCl5): 6 7.19 (s, 1H), 6.71-6.68 (m, 1H), 4.12-4.05 (m,
1H), 3.49-3.42 (m, 1H), 3.34-3.27 (m, 1H), 2.96-2.88 (m, 1H), 1.41 (s, 9H)
ppm °

R 6) hEY) 28-7T G

BHLEY) 3-6 (29.99 g,107.9 mmol) LLRz k&%) 28-1 (27.66 g, 118.7
mmol ) Y& DCM (250 mL ) 1> 0 °C T » #2187 A DIPEA (21.4 mL, 129.48
mmol ) - JigEE - Z=WEME 3.0 /NEF - ESERTR » BrZE DCM > FIgg¥inA
7K (100 mL) » 7Kf@H EtOAc (100 mL x 3) ZHY » GG > gk
EE K GEHR - fE7K Nay SO, H28E » IRHERASKE BT/ BN (L (PR - PE/EtOAC
=10/1) FEIH AR 4212 g > EHER 1 91% -

MS (ESI, pos.ion) m/z: 430.5 [M+H]" ;

'H NMR (400 MHz, CDCL;): § 7.82-7.78 (m, 2H), 7.67-7.64 (m, 2H), 5.55-5.52
(m, 1H), 5.29 (s, 2H), 4.11-4.04 (m, 1H), 3.73-3.66 (m, 1H), 3.19-3.12 (m, 1H),
2.93-2.86 (m, 1H), 1.43 (s, 9H) ppm -

SERT) hEY) 28-8 UG

RHEEY) 28-7 (15.62 g, 36.4 mmol) DLKEEEEE: (42 g, 54.6 mmol ) $&
FIRFRZE (150 mL) » 110 °C [JE 5.0 /NEF - KSR 2% AEEE » TTA
7K (100 mL) S HE » /K& R EtOAc (100 mL x 3) Z5HY » &4
BRI R/ IEHE - 7K Na-SO, BZHEE - ISHERASH T MM (BRI :
PE/EtOAc = 6/1 ) FENREAEFE 12.65g > FEKR 1 85% o
MS (ESI, pos.ion) m/z: 410.5 [M+H]" ;

'H NMR (400 MHz, CDCLy): 8 7.64 (s, 1H), 7.45-7.41 (m, 2H), 7.29-7.26 (m,
2H), 6.54-6.51 (m, 1H), 4.08-4.01 (m, 1H), 3.44-3.37 (m, 1H), 3.30-3.22 (m,
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1H), 2.91-2.84 (m, 1H), 1.42 (s, 9H) ppm ©
SER 8) L&Y 28-9 HIEEL

LA 28-8 (4.18 g 1023 mmol) » {19 1-12-2 (2.86 g, 11.25
mmol ) » Pd(dppf)Cl,-CH,Cl, (418 mg, 0.51 mmol) F1KOAc (2.51 g, 25.57
mmol ) ERRIEHEF > NofRFE T > 3 A DMF (40 mL) » 90 °C i 3.0 /]
K - RIETR% - mEER - RIERMAZEZE (250 mL) WL - 1
He R - WIS ZK (100 mL x3) FOBEATEEEKBEHR - MK Na,SO,
RZNE  IRMERR AT EAT BRI (L (BEMRAR © PE/EtOAc =2/1) 19EIEY) 3.74
g EXR80%-
'H NMR (400 MHz, CDCLy): 6 7.63-7.57 (m, 4H), 7.32 (s, 1H), 6.54-6.51 (m,
1H), 4.08-4.01 (m, 1H), 3.44-3.37 (m, 1H), 3.30-3.22 (m, 1H), 2.91-2.84 (m,
1H), 1.42 (s, 9H), 1.35 (m, 6H), 1.32 (m, 6H) ppm °
SRR 9) &Y 28-10 HYEHL

&7 28-9 (1.198 g, 2.62 mmol ) » {597 12-5 (1.17 g, 2.62 mmol ) »
Pd(PPhs); (120 mg, 0.1 mmol ) fI7R L8 (0.30 g, 5.24 mmol ) @& FEHRH -
N, RFET » 735 FEA DME (12 mL) Fff7k (3.0 mL) > 90 °C ZFE 2.0 7)x
o 2% » WEZEE > A EtOAc (60 mL) #&fEE » 3 BIAHK (20
mL x 3) FIEEFIRE/KBEN - ME7K NaySO4 Hz 5 - IR AL @t o Bk

(¥EHE| - DCM/MeOH = 100/1) BEHEFEE 1.02 g, EZH : 60% o

MS (ESI, pos.ion) m/z: 650.3 [M+H]" ;
'"H NMR (400 MHz, CDCL;): 6 7.63 (s, 1H), 7.56-7.53 (m, 2H), 7.45-7.42 (m,
2H), 7.27,7.25 (s, s, 1H), 6.97, 6.95 (dd, dd, 1H), 6.21-6.19 (m, 1H), 3.90-3.83
(m, 1H), 3.64-3.57 (m, 1H), 3.30-3.22 (m, 1H), 3.00-2.96 (m, 2H), 2.91-2.84 (m,
1H), 2.42-2.34 (m, 2H), 2.29-2.20 (m, 4H), 1.76-1.59 (m, 4H), 1.43 (s, 9H)
ppm e
AR 10) L&Y 28-11 KERL

B &% 28-10(1.04 g, 1.61 mmol )’ {1 &%7 1-12-2(0.45 g, 10.7 mmol ) »
Pd(dppf)Cl,:CH,Cl, (80 mg, 0.096 mmol ) #[1 KOAc (0.4 g, 4.02 mmol ) ER
[EEMH » NofRFET » tEA DMF (10 mL ) » 120 °C [ZJfE 4.0 /]NEF [ HESE
2% WEZER  MMAZEZE (40 mL) Wl ERER - 1% e - 18
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#or IR (30 mL x 3) FIBFIREE/KYER - SKRREEINZIR - ISHEERRQ
g B (BERRAD © PE/EtOAC = 1/2) 5| [0 E#E 707 mg > FEXR ¢
70% o
MS (ESI, pos.ion) m/z: 628.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.63 (s, 1H), 7.59-7.53 (m, 3H), 7.50-7.47 (m,
2H), 7.46,7.44 (s, s, 1H), 6.54-6.51 (m, 1H), 4.08-4.01 (m, 1H), 3.44-3.37 (m,
1H), 3.30-3.22 (m, 1H), 2.94-2.84 (m, 3H), 2.41-2.33 (m, 2H), 2.30-2.24 (m,
2H), 1.99-1.90 (m, 2H), 1.77-1.60 (m, 4H), 1.41 (s, 9H), 1.32 (m, 6H), 1.29 (m,
6H) ppm -
SR (LEY) 28-12 AR

Bt &%) 28-6 (170 mg, 0.446 mmol ) » {57 28-11 (263.5 mg, 0.42
mmol ) » [Y=ZKEEN (25 mg, 0.02 mmol ) FIREEESH (0.17 g, 1.27 mmol)
REFH EtOH (6.0 mL) F1H,O (1.0 mL) - FsafR7#E T » 90 °C KHE 2.0
/INRF o ESERR 0 IRHESUHERR - RIERYINOA EtOAc (20 mL ) #5f#% » FgH
FOEEHE /K BRI - OKIRERENEZ LR - IRRE A E i BRI (YRR
DCM/EtOH = 100/1) SEREAE RS 2693 mg » FER 1 85% o
MS (ESI, pos.ion) m/z: 755.3 [M+H]" ;
'"HNMR (400 MHz, CDCl3): 8 7.63 (s, 1H), 7.59 (s, 1H), 7.56-7.51 (m, 3H),
7.49-7.46 (m, 2H), 7.20, 7.18 (s, s, 1H), 6.68-6.65 (m, 1H), 6.54-6.51 (m, 1H),
4.08-4.01 (m, 2H), 3.44-3.37 (m, 2H), 3.30-3.22 (m, 2H), 2.91-2.81 (m, 4H),
2.37-2.23 (m, 4H), 1.94-1.86 (m, 2H), 1.76-1.58 (m, 4H), 1.42 (s, 9H), 1.41 (s,
9H) ppm °
HE12) LEY) 28-13 IS

Bt &) 28-12 (384.7 mg, 0.51 mmol ) ENZBEZES (4.0 mL) > i
MEAGHIZBEZEREHE (3.0 mL, 4 M) > g5 - ZBKHE 8.0 /]NEF - FE
SERTR  IRHEFENR - FIERYINA EtOAc (10 mL) #EH¥#RITHEL » EyEEE
RHETRIR 2857 mg » EH : 80% -
MS (ESI, pos.ion) m/z: 555.5 [M+H]" »
S 13) (LEY) 28-14 UG

RHtEY) 28-13 (203.1 mg, 0.29 mmol ) » L5977 1-11-2 (110 mg, 0.65
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mmol ) » EDCI (120 mg, 0.65 mmol ) L5z HOAT (80 mg, 0.59 mmol) &%
FADCM (5.0mL) 1> 0°C F » 21875 A DIPEA (0.6 mL, 3.63 mmol) - j
o FIRSE 3.0 /NEf o [KESERTR 0 A DCM (20 mL) #ifeSIERR -
3 RIS S iR RI R K GEk - OKRRERINEZ IR » IRME RS @t
SyEERiAL (BERTE : DCM/MeOH = 40/1) 155 H G iR[E 7S 188.87 mg » 7
K T75% o

MS (ESI, pos.ion) m/z: 869.5 [M+H]" ;

'H NMR (400 MHz, CDCL;): 6 7.64 (s, 1H), 7.56-7.51 (m, 4H), 7.49-7.46 (m,
2H), 7.20,7.18 (s, s, 1H), 6.29-6.27 (m, 1H), 6.25-6.23 (m, 1H), 5.56, 5.55 (d, d,
1H), 5.32, 5.29 (d, d, 1H), 4.43-4.30 (m, 4H), 3.66 (s, 3H), 3.63 (s, 3H),
3.59-3.53 (m, 2H), 3.25-3.17 (m, 2H), 2.86-2.79 (m, 4H), 2.37-2.14 (m, 6H),
1.94-1.86 (m, 2H), 1.76-1.58 (m, 4H), 1.02-0.89 (m, 12H) ppm

E a1 29

N
/\

N LZT

QOO

BREERR -

""" 110
C PAPPNyKCO; '. Boc
T ovempo | TO P(PPh3)y/K,COy/OME/H,0
292
. | 1422 a
TfO O O O 7‘ Pd(dppf)CIz-CHZCIzKOAcIDMF Pd(PPha)JKzCOJDMEIHzO
204

\=/ o/
H D O~y Ap 1112
H '. NSy j):\“

'.O N?\:‘"(gl HE:EA (uj\/n/ O O ?\j H

o e Oy OO 000
,2'”;/’\\%?“ ST
N

29-7

EDCI/DIPEA/HOAT/OCM
4HCI

FEEN) (LEY 292 NERK

B rEY 12-5 (1516 g, 3.4 mmol) » {597 29-1 (1.12 g,3.4 mmol ) »
Pd(PPh;); (196.7 mg, 0.17 mmol ) FOkMEER (1.412 g, 10.22 mmol ) EIRK
FEMR > No (R T » 231 A DME (12.0 mL) FIffizk (3.0mL)» 90°C
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[ZHE 3.0 /NKf - FESER1R » B2 0 A EtOAc (60 mL ) Fif S fEHR -
sAlFZK (20 mL x 3) FOGEFIEEEKBEWE - MK Na SO, 52k » IRAERASH:
fEfT R (BEREA - PE/EtOAc = 4/1) BERRFEEERE 533 mg, R -
30% -
MS (ESI, pos.ion) m/z: 523.3 [M+H]" ;
'H NMR (400 MHz, CDCLy): & 7.67-7.64 (m, 2H), 7.55-7.52 (m, 2H), 7.27, 7.25
(s, s. 1H), 6.97, 6.94 (dd, dd, 1H), 3.00-2.96 (m, 2H), 2.42-2.34 (m, 2H),
2.29-2.20 (m, 4H), 1.76-1.59 (m, 4H), 1.35 (m, 6H), 1.32 (m, 6H) ppm -
HER2) hEY) 29-3 HIERK

&% 29-2 (108.09 mg, 0.207 mmol ) » (L 5%7 1-10 (75.57 mg, 0.207
mmol) » Pd(PPhs)s (23.97 mg, 0.0207 mmol ) FIHEESH (85.93 mg, 0.6227
mmol ) B A IENEF - Ny RFE T » 43517 E A DME(4.0 mL )F[I#7K (1.0 mL )>
90 °C [ FE 3.0 /NKf - FESER1R - WEZEM > 1A EtOAc (20 mL) Fife
SIERR » 43K (10 mL %3 ) FOEFIE /KPR - Bk NaySO, zkR - IR
FERRAT @t BERT (L (BEIA - DCM/EtOH = 100/1) 52z thfE g 119.8
mg FEXR:85%-
MS (ESI, pos.ion) m/z: 682.3 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.69-7.68 (m, 1H), 7.62-7.56 (m, 5H), 7.45, 7.43
(d, d, 1H), 7.27,7.25 (s, s, 1H), 6.97, 6.95 (dd, dd, 1H), 5.04-4.99 (m, 1H),
3.82-3.76 (m, 1H), 3.64-3.56 (m, 1H), 3.00-2.96 (m, 2H), 2.62-2.54 (m, 1H),
2.46-2.34 (m, 3H), 2.29-2.16 (m, 7H), 2.04-1.93 (m, 1H), 1.76-1.59 (m, 2H),
1.41 (s, 9H) ppm
FH3) EW 29-4 (G

B &Y 29-3 (7.677 g, 11.27 mmol) » /5% 1-12-2 (429 g,16.9
mmol ) > Pd(dppf)Cl,"CH,Cl,( 653 mg, 0.8 mmol )1 KOAc(2.09 g, 21.3 mmol )
BN RIEEF - NofRFET > JIA DMF (30 mL ) » 90 °C S 3.0 /NEf © [
FESE 2% > BEER > JIA EtOAc (200 mL) R FERR » 775 1B -
TR HIFZK (60 mL x 3) FIEEFIREE/KAEH » MKTRERINEALE - IRHETE
KA ST 2B (YERRE : PE/EtOAC = 1/1) 1SEIs(ulEllE 3.72 g » BESR
50%
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MS (ES], pos.ion) m/z: 660.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.76-7.73 (m, 2H), 7.69-7.68 (m, 1H), 7.62-7.57
(m, 4H), 7.46-7.43 (m, 2H), 5.04-4.99 (m, 1H), 3.82-3.76 (m, 1H), 3.64-3.56 (m,
1H), 2.94-2.90 (m, 2H), 2.62-2.54 (m, 1H), 2.46-2.33 (m, 3H), 2.30-2.16 (m,
4H), 2.04-1.90 (m, 2H), 1.77-1.60 (m, 4H), 1.41 (s, 9H), 1.32, 1.29 (m, m, 12H)
ppm °
S 4) hEY 29-5 KGR

BHLEY) 29-4 (2.24 g, 3.4 mmol ) » (k5% 5-6 (1.23 g, 3.4 mmol ) »
Pd(PPh;3)s (196.7 mg, 0.17 mmol ) FIkxMEEF (1.412 g, 10.22 mmol ) BEINX
FENH > No R T > /3813 A DME (12.0 mL) FIffizk (3.0 mL) > 90 °C
[ZHE 3.0 /NEF - SHESE 1R - R ZW » A EtOAc (100 mL ) #if< fE
ik - SRR (30 mL x3) FIEIFIRREAKVET > /K Na SO, #78% - 1BHE
TR BERI L (PERRR © PE/EtOAC = 4/1) BENKEE G [E RS 1.567 g
FEE  60% o
MS (ESI, pos.ion) m/z: 769.5 [M+H]" ;
'HNMR (400 MHz, CDCls): 8 7.78 (s, 1H), 7.71-7.67 (m, 3H), 7.62-7.58 (m,
3H), 7.53, 7.51 (dd, dd, 1H), 7.45, 7.43 (d, d, 1H), 7.18, 7.16 (s, s, 1H),
5.14-5.08 (m, 1H), 5.04-4.99 (m, 1H), 3.82-3.76 (m, 1H), 3.64-3.56 (m, 1H),
3.31-3.23 (m, 1H), 2.85-2.81 (m, 1H), 2.62-2.54 (m, 1H), 2.47-2.16 (m, 9H),
2.10-1.86 (m, SH), 1.76-1.58 (m, 4H), 1.53 (s, 9H), 1.41 (s, 9H) ppm -
SR S) HLEY 29-6 HIER

BHEEY) 29-5 (152.15 mg, 0.198 mmol ) A2 EtOAc (4.0 mL) o » %
MEEHIZIEZBVEHR (3.0 mL, 4 M) - {55 » ZRIRSHE 8.0 /NEF » [ HE
STETR » RAENER - FIERYIIIA EtOAc (4.0 mL) #¥RfT4E% - RIS
EIRREKIR 1273 mg » EHR 1 90% -
MS (ESI, pos.ion) m/z: 569.3 [M+H]" -
SR 6) tLEY) 29-7T AT

RHEEY) 29-6 (481.46 mg, 0.674 mmol ) » {15%) 1-11-2 (235.8 mg, 1.35
mmol ) » EDCI (271.3 mg, 1.415 mmol ) L5z HOAT (137.58 mg, 1.01 mmol )
BRI DCM(20mL )H-0°C #R127 A DIPEA (0.93 mL, 5.63 mmol ) »
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T EIRHE 3.0 /N - KIESEZ1R » INA DCM (30 mL ) FifEi Wk
53 B BAC S WRAN BRI R /K YEwk - KRR SRR IR - IRHERAIE SgHT
SR (VERRE) : DCM/MeOH = 60/1) 55| 5 Ik El#E 356.87 mg » &
% 1 60% o

MS (ESI, pos.ion) m/z: 442.5 [M+2H]*" ;

'H NMR (400 MHz, CDCl;): 6 7.71 (s, 1H), 7.70-7.67 (m, 3H), 7.62-7.58 (m,
3H), 7.53, 7.51 (dd, dd, 1H), 7.45, 7.43 (dd, dd, 1H), 7.18, 7.16 (s, s, 1H), 5.56,
5.55(d, d, 1H), 5.46, 5.44 (d, d, 1H), 5.32-5.28 (m, 1H), 5.24-5.20 (m, 1H),
4.40-4.30 (m, 2H), 3.85-3.77 (m, 2H), 3.69-3.67 (m, 2H), 3.66 (s, 6H), 2.85-2.81
(m, 2H), 2.37-1.86 (m, 16H), 1.76-1.58 (m, 4H), 1.02-0.89 (m, 12H) ppm -
Htap 30

o o . ]
\Q;§§5ﬂ§%4n~§!g‘“QﬁE§§T§\

B -

J§< io‘ Pi
BB, 1122
J\/:Q/ Pd(FPhy IK2c03 .' o ©
I DMEIHZO oT{ Pd(dpp!}Cl;-CH ,Cly

KOAJ/OMF

< p at .
i i ""“’"ha’a"z)cz;ﬂmzo - %\}Z"JN&L‘? 0.5 37';5;;":\80‘
SRR LEY) 30-2 KIARKL
LAY 12-5 (8.38 g, 18.8 mmol ) » {47 30-1 (6.24 g, 18.8 mmol) -
P9 =280 (1.10 g, 0.94 mmol ) FIfkESH (10.4 g, 75.4 mmol ) F&IFH
DME/H,0 (viv=3/1) HRESHH (80mL) - FRMHET » 90 °C FE
3.0 /]NKF - [FESER % 0 I EtOAc (200 mL) Wil WK - 53 BIFZK (50
mL x 3) FIEEATREKEEHE - SKGRBREATEER - SRSt E o BER(L
(LEMIEI : PE/EtOAc = 1/2) BERAMFEIR 4925 g > R 1 50% -
'"H NMR (400 MHz, CDCL;): 6 8.04-8.03 (m, 1H), 8.00-7.99 (m, 1H), 7.83-7.80
(m, 1H), 7.72-7.69 (m, 1H), 7.65-7.62 (m, 1H), 7.57-7.56 (m, 0.5H), 7.55-7.54
(m, 0.5H), 7.29, 7.26 (s, s, 1H), 7.10, 7.08 (dd, dd, 1H), 2.99-2.95 (m, 2H),
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2.42-2.33 (m, 2H), 2.27-2.21 (m, 2H), 1.99-1.91 (m, 2H), 1.76-1.59 (m, 4H)
ppm °
H2) EY) 30-3 FIERK
WAL 30-2 (5.36 g, 10.23 mmol) » L&) 1-12-2 (5.46 g, 21.48
mmol ) » Pd(dppf)Cl,:CH,Cl, (418 mg, 0.51 mmol) F1KOAc (2.51 g, 25.57
mmol ) B IEMEH > N2 fRFET » £ A DMF (60 mL) > 90 °C [ Jf 3.0 /)»
I - KIESE2 M - (v B > I EtOAc (300 mL) Wi FER » W1
S o PR BIAZK (100 mL %3 ) FIEIFIREE KGR @ 7K NapSO4 HZEE -
IRHERAAE T BERT L, (BERRA © PE/EtOAc=6/1) 5EIEY) 281 g &
H150% -
MS (ESI, pos.ion) m/z: 551.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 8.24-8.23 (m, 1H), 8.07-8.06, 8.05-8.04 (m, m,
1H), 8.02, 8.00 (d, d, 1H), 7.94, 7.92 (m, m, 1H), 7.81-7.80 (m, 1H), 7.49, 7.47
(d, d, 1H), 7.46, 7.43 (s, s, 1H), 7.41, 7.39 (m, m, 1H), 2.95-2.91 (m, 2H),
2.38-2.24 (m, 4H), 1.95-1.87 (m, 2H), 1.77-1.60 (m, 4H), 1.33-1.32, 1.30-1.29
(m, m, 24 H) ppm °
FB3) G 30-4 (UG
B &% 30-3 (5.5 10 mmol) » L&Y 7-2 (8.82 g,21 mmol ) » [H=

KIS0 (1.156 g, 1.0 mmol ) FIRREESEH (3.45 g, 25 mmol ) #&1FH? EtOH/H,0

(viv=3/1) HHEAVER] (80 mL) o » FRIRE T - 90 °C [FE 3.0 /] -
[HESER 1% » A EtOAc (200 mL) Fifef R 1R - FH BRI R EEK e -
ToKTREEENEZER - IRMEERRA gt Bt (DCM/EtOH = 50/1) 152 I1% 5
e 353 g 0 FEK : 40% o
MS (ESL pos.ion) m/z: 442.3 [M+2H]** ;
'H NMR (400 MHz, CDCl;): 6 8.18-8.17 (m, 1H), 8.15-8.14 (m, 1H), 7.89, 7.87
(m, m, 1H), 7.85 (m, 1H), 7.78, 7.76 (m, m, 2H), 7.71 (s, 1H), 7.63, 7.61 (d, d,
1H), 7.60 (s, 1H), 7.16, 7.14 (s, s, 1H), 5.40-5.36 (m, 1H), 5.32-5.28 (m, 3H),
4.41-4.36 (m, 2H), 3.85-3.78 (m, 2H), 3.69-3.65 (m, 2H), 3.63 (s, 6H), 2.82-2.78
(m, 2H), 2.35-1.84 (m, 16H), 1.76-1.58 (m, 4H), 0.97, 0.95 (m, m, 6H), 0.91,
0.89 (m, m, 6H) ppm °
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Hhte 31

O H S
”

BB
= K
mo soct, m chzCl \E O Dess-Martin m Ho N CL/H PA/C
DessMamn
OH MeOH 0 K,COp TH N, P OcM N, O TsOHToluene o  FaMeOH

HHOI Z Cbz / Ethylene glycol Cbz
31 4 312 313 314 35
N o
¥
(\o OY\N’&O 1-11-2 0/73
omo _L. o LioH_
u o DIPEAVEDCI/OCM \o/u\N DIPEAICH;CN
/ H
318 31?

\

M
o) o}
o i :@1 122 Z \

. o, NH,0AC \ /
/g/\& ) Xylene IJ pdu,(dppr)CH,cr,/KoAdDME /k'Ao 3111

\>—NH [¢] Oy _NH
YNH 319 ﬁ/
Br

31-10

@. i,m ‘ fS
HN S
g )—-\ o—
PA(PPhy)/K,COyDMEM,0 N L " POCKAPRICHC) )\\
31 -12

KOAC/OME 3143
)< ’

oM
/OTNJ\Q e ),

] 4
N
@Ck H Y,
Pd(PPhy)y/KoCO/EtOHIH,0 N_oO 31-14 j’

HER 1) LEY) 31-2 &K

kA1 31-1 (2.0 g, 153 mmol ) ¥ MeOH (20 mL) 1 » 0°C Fi&
183 A — GEERE, (3.4 mL, 46.9 mmol) » JE&E » 80 °C [T JE 3.5 /NI o 7 JESE
2R RENERGEREER 2.76 g » BEER 1 99.5%  EEFANRT 4K
E’g‘ o
'"H NMR (400 Hz, CDCl3): 6 3.68 (s, 3H), 3.58 (t, 1H), 3.56 (s, 1H), 3.32 (m,
1H), 3.02 (m, 1H), 2.77 (m, 1H), 2.52 (s, 1H), 2.21 (m, 1H), 1.96 (m, 1H) ppm -
HER2) ALEY 31-3 HIEHK

&Y 31-2 (3.1 g, 17.1 mmol ) —ZRMEHIAZI BIZ HEHRA) & 5P B ES
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(3.7 mL, 26.3 mmol ) EifgEE#H (10.6 g, 76.7 mmol ) #J THF/H,O (20 mL/10
mL) FHESWT » N5k - EMNKEER - KESE 2% - HmER (1M)
FET pH EZ 3 %% » H EtOAc (S0 mL x 3) ZEHY - SHEHAH - iR
K GER - MOKBREEZEREZER - IRME RS @ /3 BiERE (L (el  PE/EtOAC
=4/1) FENREEMHREEE 3.0 g > AR © 62.8% -

'"H NMR (400 Hz, CDCL3): 6 7.47 (d, 2H, J = 8.24 Hz), 7.38 (d, 2H, J = 8.24
Hz), 7.24 (m, 1H), 5.09 (s, 2H), 4.18 (t, 1H), 3.68 (s, 3H), 3.63 (m, 1H), 3.58 (s,
1H), 3.38 (m, 1H), 3.32 (m, 1H), 2.21 (m, 1H), 1.96 (m, 1H) ppm -
H3) hEY) 31-4 BIERL

k&% 31-3 (1.0 g, 3.6 mmol ) B DCM (20 mL ) 1 - 0 °C T4t
IIABST-B T S48 (3.0g, 7.1 mmol) » 1581 » ZImSHE 1.0 M » X
JESE21% o JaME R ERGSHE @ - BERi L (PERRAEN - PE/EtOAc = 5/1) 152
B EHATRES 0.79 g » ER © 79.5% -
'H NMR (400 Hz, CDCl;): 6 7.47 (d, 2H, J = 8.24 Hz), 7.38 (d, 2H, J = 8.24
Hz), 7.24 (m, 1H), 5.09 (s, 2H), 4.18 (t, 1H), 3.68 (s, 3H), 3.38 (m, 1H), 3.32 (m,
1H), 2.21 (m, 1H), 1.96 (m, 1H) ppm -
HE4) LS 315 (G

BitE1) 31-4 (998 mg, 3.6 mmol ) EFRHZ (20 mL) o » {RKIMAZL
—#E (0.8 mL, 15.7 mmol ) £ TsOH (0.14 g, 0.8 mmol ) > J[152%% » [FJRIAK °
[ FESE A% > Fl EtOAc (50 mL ) Ff S VR - 7375 FH B AR S Shia v (30
mL) FIEEFIEMERER (30 mL) PEif - MEKAREESREZLR « IRMERASHE I
Mrorierife (BERRR - PE/EtOAC = 6/1 ) 19 B RE 0.54 g » FESR 1 46.7% -
'H NMR (400 Hz, CDCl;): 6 7.47 (d, 2H, J = 8.24 Hz), 7.38 (d, 2H, J = 8.24
Hz), 7.24 (m, 1H), 5.09 (s, 2H), 4.18 (t, 1H), 4.05 (m, 2H), 3.95 (m, 2H), 3.68 (s,
3H), 3.38 (m, 1H), 3.32 (m, 1H), 2.21 (m, 1H), 1.96 (m, 1H) ppm
HERS) LEY 31-6 FIETK

&% 31-5 (0.59 g, 1.8 mmol ) ¥ MeOH (150 mL ) o » i AfeEfl
BRI PA/C (0.5 g) EFMENIERRK - METZRR » @ HIRIRMERS
Ek&Y31-6 (034 g FEHR98.9%) - ERMN T —HFE -
'H NMR (400 Hz, CDCLy): 6 4.18 (t, 1H), 4.05 (m, 2H), 3.95 (m, 2H), 3.68 (s,
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3H), 3.38 (m, 1H), 3.32 (m, 1H), 2.21 (m, 1H), 1.96 (m, 1H) ppm -
SR 6) (LEY 31-T G

B &Y 31-6 (3.48 g, 18.6 mmol ) » (5% 1-11-2 (3.26 g, 18.6 mmol )
#1 EDCI (7.1 g, 37 mmol ) $#FH DCM (50mL) 1+ 0°CF - #RIEWA
DIPEA (12.3 mL, 74.4 mmol) » {i§5 » =R NIERK - MIET 2K - IER
PRI R IR Ve - SEKIRERINRZIR - IRMEERASHE AT Bt (HelRA -
PE/EtOAc = 3/1) BENKECEIHATRHEE 2.5 g » AR 1 39.1% -
'H NMR (400 Hz, CDCl3): 6 9.80 (s, 1H), 4.54 (d, 1H, J = 7.25 Hz), 4.28 (m,
1H), 4.06 (m, 4H), 3.76 (m, 2H), 3.50 (s, 3H), 3.45 (s, 3H), 2.71 (m, 2H), 2.65
(m, 1H), 0.87 (m, 3H), 0.81 (m, 3H) ppm -
FHT) theY) 31-8 FIEHL

Bk &% 31-7 (0.9 g, 2.6 mmol ) AF THF (5.0 mL) = » i A LiOH

(0.12 g, 5.0 mmol ) HYZKIAWR (5.0 mL) - stk » EIRRERE - KIEE

2% - FFERE (1 M) HE7pH(EE 2 £ - H EtOAc (50 mL x3) Z£HY
BHEHAE - FBRIRME AL » BOKBRRRENTZEE - IBMERE B H
0.85g> FEZR99.0%  EBHNT—IKHE -
'H NMR (400 Hz, CDCls): 6 9.80 (s, 1H), 4.54 (d, 1H, J = 7.25 Hz), 4.28 (m,
1H), 4.06 (m, 4H), 3.76 (m, 2H), 3.50 (s, 3H), 2.71 (m, 2H), 2.65 (m, 1H), 0.87
(m, 3H), 0.81 (m, 3H) ppm °
HER8) 1LEY) 319 ST

&% 31-8 (1.78 g, 5.4 mmol) Ba{k. 5% 3-6 (1.64 g, 5.9 mmol ) %
A MeCN (30 mL) & - 0 °C T#&E3 A DIPEA (1.1 mL, 6.7 mmol ) - jE%&
RS HE 3.0 /)NEF - [HESE 2% - IRHE SOERRIR A AT J@tf 0Bl b (el -
PE/EtOAc =3/1) 1§E R FHAERE 2.76 g » B 1 97.3% -
'"H NMR (400 Hz, CDCl;): J 7.82-7.78 (m, 2H), 7.67-7.64 (m, 2H), 5.32, 5.29 (d,
d, 1H), 5.22 (s, 2H), 5.06-5.02 (m, 1H), 4.36-4.31 (m, 1H), 4.02-4.00 (m, 4H),
3.81-3.77 (m, 1H), 3.63 (s, 3H), 3.56-3.51 (m, 1H), 2.79-2.73 (m, 1H), 2.41-2.34
(m, 1H), 2.18-2.06 (m, 1H), 0.97-0.95 (m, 3H), 0.91-0.89 (m, 3H) ppm -
HER9) hEY) 31-10 ISR

B &% 31-9 (3.0 g, 5.7 mmol ) EdFEREEE (4.4 g, 57.1 mmol ) FREFEN
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ZHE (20 mL) A 130 °C [ERK - RIEST2R  \MEZER - 1A EtOAc

(40 mL) WFEEW - EHAE A R0 L ERtk - MKIRBRENGZLE - 1R
AL @A 2 BERT (L (HEMRAE] - PE/EtOAC = 3/1 ) 9B HullfG 2.6 g AR ¢
89.9% -
'H NMR (400 Hz, CDCl3): 6 7.45-7.41 (m, 2H), 7.29-7.26 (m, 3H), 5.40-5.36
(m, 1H), 5.32,5.29 (d, d, 1H), 4.42-4.38 (m, 1H), 3.98-3.92 (m, 5H), 3.71-3.69
(m, 1H), 3.63 (s, 3H), 2.83-2.77 (m, 1H), 2.45-2.39 (m, 1H), 2.24-2.11 (m, 1H),
0.97-0.95 (m, 3H), 0.91-0.89 (m, 3H) ppm -
ZER10) (L&Y 31-11 KA

B5%) 31-10 (4.0 g, 7.9 mmol ) » PACly(dppf)CH,Cl, (0.64 g, 0.8

mmol ) » FE/KEEEESF(1.94 g, 19.8 mmol )F{LEY) 1-12-2(3.11 g, 12.2 mmol )
B > A DME (50 mL) » 5 ERE T » 90 °C [ 4.0 /NEF © [
FESEZ21% - (B > A EtOAc (200 mL) #if FERK > /3B FHZK (100
mL x 3) FOSEFIEEE/KPEHE » MK Nay,SO4HZEE » IRFE R @t o BEFi (L

(YAl - PE/DCM =4/1) {EIHEMERE 415 g EFR 1 94.7% -
'H NMR (400 Hz, CDCLy): 6 7.64-7.57 (m, 4H), 7.22 (s, 1H), 5.40-5.36 (m, 1H),
532,529 (d, d, 1H), 4.42-4 38 (m, 1H), 3.98-3.96 (m, SH), 3.71-3.69, 3.67-3.66
(m, 1H), 3.63 (s, 3H), 2.83-2.77 (m, 1H), 2.45-2.39 (m, 1H), 2.24-2.11 (m, 1H),
135, 1.32 (m, m, 12H), 0.97-0.95 (m, 3H), 0.91-0.89 (m, 3H) ppm
A EY) 31-12 ISR

Bir&% 31-11 (1.3 g,2.34 mmol) » {57 12-5 (1.07 g, 2.4 mmol ) »

DU =2 EEmk40 (0.14 g, 0.12 mmol ) FIRREESH (0.8 g, 5.85 mmol ) FREFH
DME/H,0 (v/v=3/1) KHREEH] (16 mL) 1 - FEIRET - 90 °C
3.0 /NK o [KFESERTR 0 A EtOAc (30 mL) PRl JERR » FEIFIRREEK
etk > EKGRERENEZ R IR R EAS MR R HaERE 14 g EXR
80% -
MS (ESI, pos. ion) m/z: 747.3 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.54-7.51 (m, 2H), 7.45-7.42 (m, 2H), 7.35 (s,
1H), 7.27,7.25 (s, s, 1H), 6.97, 6.95 (dd, dd, 1H), 5.56, 5.55 (d, d, 1H),
5.40-5.36 (m, 1H), 4.35-4.31 (m, 1H), 3.99-3.96, 3.94-3.92 (m, m, SH),
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3.71-3.69 (m, 1H), 3.66 (s, 3H), 3.00-2.96 (m, 2H), 2.83-2.77 (m, 1H), 2.44-2.34
(m, 3H), 2.29-2.18 (m, 5H), 1.76-1.59 (m, 4H), 1.02, 1.01 (m, m, 3H), 0.94, 0.92
(m, 3H) ppm -
SER12) 1LEY) 31-13 A

Bt &¥) 31-12 (1.343 g, 1.8 mmol ) » k&%) 1-12-2(0.92 g, 3.6 mmol ) »
Pd(dppf)Cl,-CH,Cl, (0.29 g, 0.36 mmol ) FIEEEESH (0.53 g, 5.4 mmol ) &5
F*DME (15.0 mL) > S5RERFET » 90 °C SHE 3.0 /Nif o [RFESER 1%
A EtOAc (100 mL) FRfESIERR - 77 15808 - S5 AFIgaFn &
BE/KUEIR > SOKRRBRSNTZ R - IR E GG E O AaEE 111 g &
H85%-
MS (ESI, pos. ion) m/z: 725.4 [M+H]" ;
"H NMR (400 MHz, CDCl5): 6 7.59, 7.57 (dd, dd, 1H), 7.54-7.51 (m, 2H),
7.50-7.46 (m, 2H), 7.45, 7.44 (s, s, 1H), 7.35 (s, 1H), 5.40-5.36 (m, 1H), 5.32,
529 (d, d, 1H), 4.43-4.38 (m, 1H), 3.99-3.96, 3.94-3.92 (m, m, SH), 3.71-3.69
(m, 0.5H), 3.67-3.66 (m, 0.5H), 3.63 (s, 3H), 2.94-2.90 (m, 2H), 2.83-2.77 (m,
1H), 2.45-2.33 (m, 3H), 2.30-2.23 (m, 2H), 2.22-2.11 (m, 1H), 1.99-1.90 (m,
2H), 1.77-1.60 (m, 4H), 1.32 (m, 6H), 1.29 (m, 6H), 0.97, 0.95 (m, m, 3H), 0.91,
0.89 (m, m, 3H) ppm -
TR 13) L&Y 31-14 (IERK

BHtEY 31-13 (1.014 g, 1.4 mmol) » {57 7-2 (0.72 g, 1.7 mmol ) »
PO = 2R (0.16 g, 0.14 mmol ) FIBREESH (0.58 g, 4.2 mmol ) FiFH EtOH
FIH,O (v/v=3/1) BEEWHE] (16 mL) F > FRMAE T » 90 °C K 3.0
/N o SRESERTR A EtOAc (100 mL ) FHTER ENR - HHHEF sRn 2
Bl ZKGEHR > BOKBREREREZER - IRARR QB LMLS S B AERE 436.3 mg »
B 1 35% o
MS (ESI, pos. ion) m/z: 891.5 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.71 (s, 1H), 7.54-7.51 (m, 3H), 7.49-7.46 (m,
2H), 7.35 (s, 1H), 7.18, 7.16 (s, s, 1H), 5.56, 5.55 (d, d, 1H), 5.40-5.36 (m, 1H),
5.32-5.28 (m, 2H), 4.43-4.38 (m, 1H), 4.34-4.30 (m, 1H), 3.98-3.96, 3.94-3.92
(m, m, 5H), 3.71-3.69 (m, 1H), 3.68-3.67 (m, 1H), 3.66 (s, 3H), 3.63 (s, 3H),

233



201412709

2.85-2.77 (m, 3H), 2.45-2.39 (m, 1H), 2.37-1.86 (m, 12H), 1.76-1.58 (m, 4H),
1.02-0.89 (m, 12H) ppm -
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N 324 o
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HBR 1) EY 32-1 BIERE

B &Y 24-3 (4.51 g, 10 mmol ) {AHY EtOAc (40 mL) o » fEHI&E L
S ZERATR (40mL, 4 M) » {55 » FEIRSHE 8.0 /Ny - KMEESE R
% o IBHENRETR > FIERYIIMNA EtOAc (20 mL ) #E¥RFTHER - MIRSEIAEE
ARG 3.82 g » SR  90% -
MS (ESI, pos.ion) m/z: 352.5 [M+H]"
FER 2) hEY) 32-2 HIERK

YY) 32-1 (2.86 g, 6.74 mmol ) » {44 1-11-2 (2.36 g, 13.5 mmol )
PAB: EDCI (2.71 g, 14.15 mmol ) FFHA DCM (400mL) 1 :0°C T » &
1895 A DIPEA (9.3 mL, 56.3 mmol ) > Ji% » =i SCHE 3.0 /NKF - K fESES:
% > A DCM (50.0 mL) #fSfER - 735l A @ b sian M sl B ek
Bei > MKERERINTZEE  IRME R fE s B AL ( YEMR T  PE/EtOAc = 1/2)
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BRI HEYERERS 2.055 g » EEZK © 60% °
MS (ESI, pos.ion) m/z: 509.3 [M+H]" ;
'H NMR (400 MHz, CDCL3): 6 7.64-7.61 (m, 2H), 7.60-7.57 (m, 2H), 7.29 (s,
1H), 5.46, 5.44 (d, d, 1H), 4.89-4.85 (m, 1H), 4.09-4.04 (m, 1H), 3.66 (s, 3H),
3.45-3.38 (m, 1H), 2.46-2.39 (m, 1H), 2.22-2.09 (m, 1H), 2.00-1.94 (m, 1H),
1.43-1.36 (m, 1H), 1.35 (m, 6H), 1.32 (m, 6H), 0.97, 0.95 (m, m, 3H), 0.94-0.92
(m, 1H), 0.91, 0.89 (m, m, 3H), 0.50-0.46 (m, 1H) ppm -
HE3) EY) 32-3 KGR

Bk EY) 32-2 (1.189 g,2.34 mmol ) » {5 12-5 (1.07 g, 2.4 mmol ) »
DY =L (0.14 g, 0.12 mmol ) FlRkMEER (0.8 g, 5.85 mmol ) FIFN
DME/H,0 (viv=3/1) HREAER] (16 mL) 1 » FELFET » 90 °C [fE
3.0 /NKF o [RFESER TR > DA EtOAc (30 mL) Mt fEW - F/KFIEERI&
/KPR > IKIRERENG B, - IRFE AL @t 7otk (YRR : PE/EtOAC
=12) /EIO@ERE 1229 g ER 1 75% -
MS (ESI, pos. ion) m/z: 701.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.62 (s, 1H), 7.54-7.51 (m, 2H), 7.45-7.42 (m,
2H), 7.27,7.25 (s, s, 1H), 6.97, 6.95 (dd, dd, 1H), 5.46, 5.44 (d, d, 1H),
4.89-4 .85 (m, 1H), 4.09-4.04 (m, 1H), 3.66 (s, 3H), 3.45-3.38 (m, 1H), 3.00-2.96
(m, 2H), 2.46-2.34 (m, 3H), 2.29-2.20 (m, 4H), 2.19-2.09 (m, 1H), 2.00-1.94 (m,
1H), 1.76-1.59 (m, 4H), 1.43-1.36 (m, 1H), 0.97, 0.95 (m, m, 3H), 0.94-0.92 (m,
1H), 0.91, 0.89 (m, m, 3H), 0.50-0.46 (m, 1H) ppm -
HER4) LEY) 32-4 ISR

Bk &%) 32-3(1.638 g, 2.34 mmol) » {45 11-10 (1.157 g, 2.4 mmol ) »
U =@ (0.14 g, 0.12 mmol ) FlfkEEsH (0.8 g, 5.85 mmol) FRIF/
DME/H,0 (v/v=3/1) HE&EEH (16 mL) 1 - FRfRE T - 90 °C
3.0 7Nk [ FESEZTR I EtOAc (30 mL ) HafE S HEWR - FHZKRIsEAIR
B K BRI - SEZK AR BRSREZIR e R AT St o BERTA(Be Al - DCM/MeOH
=50/1) BEIH AR 1.06 g - FEZFR : 50% -
MS (ESL, pos. ion) m/z: 455.3 [M+2HJ*" ;
'H NMR (400 MHz, CDCl3): 6 7.62 (s, 1H), 7.60, 7.58 (s, s, 1H), 7.56-7.51 (m,
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GH), 7.49-7.46 (m, 2H), 5.46, 5.44 (d, d, 1H), 5.32, 5.29 (d, d, 1H), 5.14-5.10 (m,
1H), 4.89-4.85 (m, 1H), 4.13-4.04 (m, 2H), 3.66 (s, 3H), 3.63 (s, 3H), 3.45-3.36
(m, 2H), 3.10-3.06 (m, 2H), 2.62-2.55 (m, 1H), 2.46-2.35 (m, 3H), 2.30-2.20 (m,
4H), 2.18-2.11 (m, 3H), 2.00-1.94 (m, 1H), 1.76-1.58 (m, 4H), 1.53-1.45 (m,
1H), 1.43-1.36 (m, 1H), 0.97, 0.95 (m, m, 6H), 0.95-0.92 (m, 2H), 0.91, 0.89 (m,
m, 6H), 0.50-0.46 (m, 2H) ppm °

itk 33
Yo 0o
0~ "NH HN™ o~
OO0y
@ H
BrEAR

o o
1422
NH, \/ o vatumieea ™ _HoAe_ 7 KFHN ‘Q
Br NH, o’ T Paumf)q *CH,Cl;
< § HO‘& \n/\u gj @ (N KOADNE

192

i v o o
i Oj )\ k N(Pms)amzcoynh;? w\/@ﬁﬂ O ﬂj\@ﬁ/

N

AR 1) LEY) 33-1 (IS

&% 25-6(582.6 mg, 1.9542 mmol ) B HATU (0.782 g, 2.0566 mmol )
FRVZHA THF (20 mL ) &2 0 °C F » #2157 A DIPEA (0.41 mL, 2.48 mmol ) -
T - [EIRSE 0.5 /NKRFR - ARISTMALEY 1-9-2 (0.40 g, 2.15 mmol ) Y
THF (10 mL) ¥&¥% > %% - =R SHE 2.0 /NKf - [fESE 1% - B2k THE »
TSI A (20mL) > A EtOAc (30 mL x 3) ZERY » A5 M BRI 2ol
IKGEHE - BEKIRERINRZER - IRMETRACAE @A Bl ML (FElA] : PE/EtOAC =
4/1) BJERFEHTRENS 774 mg > R 1 85% -
S 2) 5 33-2 UG

Wik 27 33-1 (134 g,2.87 mmol) ¥EUKZEE (40 mL) i > 40 °C [
FESRRK - RIESE2E > BREBVKZEE » FIERYIF EtOAc (150 mL) #fig > F
RPERSAYAIE (100 mL x 3) Pk » SOKIRBESARZIR » IRHETRASHT @t o BlERE
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. (YEMRA - PE/EtOAc = 1/1) 15E(KREERE 874.5 mg » FEH : 68% -
MS (ESI, pos. ion) m/z: 450.3 [M+H]" ;
'H NMR (400 MHz, CDCls): 8 7.59-7.52 (m, 1H), 7.32-7.21 (m, 2H), 5.41-5.38
(m, 2H), 4.35-4.32 (m, 1H), 3.87-3.76 (m, 1H), 3.70 (s, 3H), 3.66-3.62 (m, 1H),
2.67-2.65 (m, 1H), 2.20-2.13 (m, 1H), 1.85-1.73 (m, 4H), 1.46-1.43 (m, 2H),
0.88-0.84 (m, 6H) ppm °
S8R 3) EY) 33-3 NG

LAY 33-2 (0.147 g, 0.327 mmol ) » {449 1-12-2 (0.125 g, 0.4922
mmol ) » Pd(dppf)Cl,-CH,C1,( 0.027 g, 0.0327 mmol )1 KOAc(0.097 g, 0.9884
mmol ) BEIRSIERT - NoRE T > A DMF (5.0 mL) > 90 °C [ 4.0 7]\
I o [ZIESE 2% > MEEW > I EtOAc (40.0 mL) MR IER » Wi+
TR - PEWR K (30 mL x 3) FOSIRIREE/K YL » MoKERERINRZLE -
BN ET B Rif (VERRER - PE/EtOAC = 12) BEIKEEAERE 0.09
g ERI555%-
MS (ESI, pos. ion) m/z: 497.3 [M+H]" ;
'H NMR (400 MHz, CDCl): 5 7.85-7.80 (m, 1H), 7.72-7.68 (m, 2H), 5.45-5.41
(m, 2H), 4.56-4.48 (m, 1H), 4.33-4.30 (m, 1H), 3.86-3.84 (m, 1H), 3.70 (s, 3H),
3.64-3.62 (m, 1H), 3.04-2.98 (m, 1H), 2.25-2.20 (m, 1H), 2.20-2.13 (m, 2H),
1.87-1.76 (m, 1H), 1.46-1.49 (m, 2H), 1.35 (s, 12H), 0.88-0.84 (m, 6H) ppm -
FER4) EY) 33-4 B

A1) 26-10 (49.96 mg, 0.06995 mmol ) » {247 33-3 (39 mg, 0.0786
mmol ) » Pd(PPh;); (8 mg, 0.007 mmol ) FIixEEFH (30 mg, 0.21 mmol ) &H?
I FERE D > Ny R T > 231 A DME (5.0 mL) FIffizk (1.0 mL) > 90 °C
[ZFE 3.0 /INFf - IESE 2% - MEER > A EtOAc (25.0 mL ) R FE
o RIAZK (20.0 mL x 3) FOSTRIEEE/KYEHR » M/KGRERINEZEE - IR
AL G - BRI (BEREE] - DCM/MeOH = 50/1) HE KB [EHE 32.68
mg > EE : 50% e
MS (ESI, pos. ion) m/z; 468.3 [M+2H]*" ;
'H NMR (400 MHz, CDCls): 6 7.60 (s, 1H), 7.59, 7.58 (s, s, 1H), 7.57-7.52 (m,
5H), 7.49-7.46 (m, 2H), 7.38, 7.36 (d, d, 1H), 5.56, 5.55 (d, d, 1H), 5.39-5.35 (m,
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1H), 5.32,5.29 (d, d, 1H), 5.06-5.02 (m, 1H), 4.89-4.75 (m, 1H), 4.73-4.69 (m,
1H), 4.44-4.40 (m, 1H), 4.21-4.17 (m, 1H), 3.66 (s, 3H), 3.63 (s, 3H), 3.10-3.06
(m, 2H), 2.58-2.50 (m, 2H), 2.43-2.35 (m, 2H), 2.30-2.10 (m, 6H), 2.08-2.00 (m,
1H), 1.84-1.55 (m, 12H), 1.47-1.35 (m, 2H), 1.31-1.24 (m, 1H), 1.02-0.89 (m,
12H) ppm

B faf) 34

o. ./
o
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2 3w O o

OOO &EN)”O/
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FREERR -

BocN

BocN %O .
O /) m(;;h;;/Kém HN O O ) HClEA
2 . ‘ ‘. (/‘
127 Bocho /KE)
HN °§—0/
O¥ s \*Iﬂ*m "L Hi“ 00 Yo
Q O O L&E) EDCI/DIPEADCM -~ Q O O O /Akr\r?)’\
3

N
I o~

A1) LEY) 342 AR

LAY 12-7 (2.096 g, 3.44 mmol ) > k&%) 34-1 (1.58 g, 3.78 mmol ) »
fixBe#t (1.19 g, 8.62 mmol ) EEPY =ZRELM#EE (397 mg, 0.34 mmol ) EX
FEIEF > Ny {R# T » 7EADME (12mL) Fi7K (4.0mL) > 90 °C [ 4.0
/N o [ZFESERTR > A EtOAc (100 mL ) Fif i fEWR 1% » 43 BIFI7K (30 mL
x 3) FOBEFIREEKGENE » HE7K NaSO, 21k » RHE TR a7 BERiL (U
7] : PE/EtOAc =4/1) 185212 g FHa[E R » FER @ 80% -
MS (ESI, pos.ion) m/z: 772.3 [M+H]" ;
"H NMR (400 MHz, CDCls): & 8.96 (brs, 1H), 7.81-7.80 (m, 1H), 7.59 (s, 1H),
7.55-7.51 (m, 3H), 7.49-7.43 (m, 3H), 7.39-7.36 (m, 1H), 7.32-7.27 (m, 2H),
4.98-4.92 (m, 1H), 4.50-4.46 (m, 1H), 3.64-3.57 (m, 1H), 3.53-3.39 (m, 2H),
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3.31-3.24 (m, 1H), 2.84-2.80 (m, 2H), 2.47-2.35 (m, 3H), 2.31-1.88 (m, 11H),
1.76-1.58 (m, 4H), 1.53 (s, 9H), 1.43 (s, 9H) ppm °
HBR2) LB 34-3 KB

RHLEY) 34-2 (2.175 g, 2.82 mmol ) ¥5[Y DCM (15 mL) > IAGAL
SN ZBRAIR (20 mL, 4 M) & » EIRE 8.0 /NF - B RTR © IR
HES ERR » FIERYIH LM 2B (20 mL) #HAITHRR - S@REE 192 gt
GRS » ER 1 95% -
MS (ESI, pos.ion) m/z: 572.5 [M+H]" »
HER3) EY) 34-4 ISR

&% 34-3(717.3 mg, 1.0 mmol ) 5% 1-11-2 (525 mg, 3.0 mmol )

A1 EDCI (958 mg, 5.0 mmol ) {52 DCM (20 mL )» 0 °C F » #21&7#% A DIPEA

(1.65mL, 10 mmol ) 7% » FEIEFHE 3.0 /|\kf - ESEZ 1% » il A DCM (30
mL ) Fife 5 FEVR » 7351 F @ S A TR AN B AN R B /K Ae i » SE7K Nap,SO4 Bz »
IRRER AR G M BRI AL (BERRRT - DCM/MeOH = 80/1) 19 442.7 mg 1%
EERE R 1 50% -

MS (ESI, pos.ion) m/z: 886.5 [M+H]" ;

'H NMR (400 MHz, CDCl;): 6 8.90 (brs, 1H), 7.83-7.82 (m, 1H), 7.59 (s, 1H),
7.55-7.51 (m, 3H), 7.49-7.43 (m, 3H), 7.39-7.36 (m, 1H), 7.32, 7.30 (s, s, 1H),
7.22-7.18 (m, 1H), 5.56, 5.55 (d, d, 1H), 5.32-5.30 (d, d, 1H), 5.23-5.19 (m, 1H),
4.41-4.36 (m, 1H), 4.33-429 (m, 1H), 4.28-4.23 (m, 1H), 3.85-3.78 (m, 1H),
3.68-3.67 (m, 1H), 3.66 (s, 3H), 3.63 (s, 3H), 3.61-3.55 (m, 1H), 3.44-3.36 (m,
1H), 2.84-2.80 (m, 2H), 2.43-2.35 (m, 2H), 2.30-1.92 (m, 14H), 1.76-1.58 (m,
4H), 1.02-0.89 (m, 12H) ppm ©
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O 1422
Ol X
o Br L0y NH,OAc g,-@—(/\JN
N DIPEAIMOCN \g Boc  Toluene N7 Pd(dppf)Cly CHzClo/KOAG/DMF
358 BocN
351
o O
/ 125 ,B—B\ 1422
C N Py | (¢ O O 4 N
O_PG(PF’N)JKF/DMEIHzO Pd(dppf)Cl*CH,Cla/ KOAC/DMF
35-10 Bocro_
)j\/ ' H _HCHEA_
Pd(PPhs)y/KoCO3/EtOH/H,0 NN iy EA
35.11
3512
_ A o ) ®
)jx W (@ e Y @
X <
WOl Q O \\Ir!‘ EDCUDIPEAHOAT/DCM o \
35.13 .4HCI 35414

FER 1) (LEY) 352 BIE K

(k&) 35-1 (10.58 g, 46.6 mmol ) YAFAPI&IKIE (100 mL) r » 0 °C
ZARGET BB AMCHI Y SRS (100 mL, 1 M) > 4 » {HEK
JE 3 /NKf - IESE 1% > FIFFEE (80 mL) PERIE » IR#Ha BRI &
HrorBEsif (UEMRR - PE/EtOAC = 32 ) 1S B EHRY 745 g EEHR 1 75% -
'H NMR (400 MHz, CDCLy): 6 5.32-5.29 (m, 1H), 4.63-4.54 (m, 1H), 4.16-4.09
(m, 1H), 3.97-3.92 (m, 1H), 3.88-3.82 (m, 1H), 3.80-3.79 (m, 1H), 3.22 (br, 1H),
1.62-1.61 (m, 3H), 1.43 (s, 9H) ppm o
HR2) LEY) 35-3 KA

Ytk &9 35-2 (7.42 g 34.8 mmol) ¥52 DCM (250 mL) &> 0°C F >
R T (20.7 g, 48.8 mmol) S LB HEMARERF - In5etk » =il
[RE 2.0 /NEF - SROESE 2% > UK (150 mL ) e FE » iRyg - s 6
FIEHEKPER - FKIRERERRZER - IR R AT o BRI (PR
PE/EtOAc = 3/1) 1EFMEEIMIRY) 3.72 g » FEH 1 50.7% o
'"H NMR (400 MHz, CDCls): 6 9.77-9.75 (m, 1H), 5.41-5.38 (m, 1H), 4.64-4.59
(m, 1H), 4.24-4.17 (m, 1H), 3.96-3.89 (m, 1H), 1.65-1.64 (m, 3H), 1.44 (s, 9H)
ppm e
SR 3) LEY) 35-4 HIERK
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Rife =% 38-3 (3.71 g, 17.6 mmol ) FI& K (13 mL) ¥HAFEE (30 mL)
F0°C T RRIETHAZZRE (40%, 8 mL) HI/KEH - TS - BIEKIER
& - IESERTR » IR SRR @A/ Bl Ak (PERR © PE/EtOAC = 4/1)
REIHEERE 2.08 g » FEE 1 47.6% -

MS (ESI, pos.ion) m/z: 250.5 [M+H]" ;

'H NMR (400 MHz, CDCl;): 6 7.05 (s, 2H), 6.32-6.28 (m, 1H), 5.38-5.35 (m,
1H), 4.23-4.17 (m, 1H), 3.86-3.80 (m, 1H), 1.68-1.67 (m, 3H), 1.40 (s, 9H)
ppm °

S 4) (LEY) 35-5 KB

BHEEY) 35-4 (2.09 g, 8.4 mmol ) XA DCM (60mL) - 0°C | » ¥
N-BATT i (3.8 g, 16.8 mmol ) SHEHIARIEN S - EIRME 1.5 /)N
(R - RIESERR » IEWR BRI R/ UER - MOKTRREENEZ 1 - IR
Rt EEeil (LB - PE/EtOAc = 3/2) 1§ EIH &i[EHg 2.65 g > AR :
63% °
MS (ESI, pos.ion) m/z: 501.5 [M+H]" ;

'H NMR (400 MHz, CDCl3): 6 5.52-5.45 (m, 2H), 4.35-4.29 (m, 1H), 3.94-3.88
(m, 1H), 1.67-1.66 (m, 3H), 1.40 (s, 9H) ppm -
AR S) &Y 35-6 HIETK

RHEEY) 35-5 (1.638 g,3.27 mmol ) $RIFH ZEEFIAK (viv=3/7) KR
BRI (S0mL) H1 > JOAEERREZSN (3.7 g, 29 mmol ) » [E157 17 /NiF o S
SR 0 BRELEE - FIERWIMAK (S0mL) » FHZEEZES (50 mL x 3) %
I SHAEHAE » SRR/ - SOKIREEINGZ R » IRRERSHE T
Hertifl, (LEltA © PE/EtOAc = 3/2) 15[ EEfE 1.03 g » ER : 84% -
MS (ESI, pos.ion) m/z: 376.5 [M+H]" ;

'"H NMR (400 MHz, CDCL;): 6 7.18 (s, 1H), 5.35-5.32 (m, 1H), 5.28-5.24 (m,
1H), 4.29-4.23 (m, 1H), 3.91-3.85 (m, 1H), 1.67-1.66 (m, 3H), 1.40 (s, 9H)
ppm °

SER6) L&Y 35-T UG

Bk aY13-6(2.977 g, 10.79 mmol LA Kz k&% 35-1(2.69 g, 11.87 mmol )
B MeCN (250 mL ) 1> 0 °C T » #2127 A DIPEA(2.14 mL, 12.95 mmol ) »
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T - FIRSHE 3.0 /NEF - [OfESE 1% 0 BRE MeCN - FgimAZK (100
mL ) - FH] EtOAc (100 mL = 3) ZEHY - SHAEHAE - SOFIREKE > %
7K NaSOs 5z » I=MERASAE @ T/ BERI (L (BERRT © PE/EtOAc =10/1) %5
FHAEE 41 g EE 0% -
MS (ESI, pos.ion) m/z: 424.5 [M+H]" ;
"H NMR (400 MHz, CDCL3): 6 7.82-7.78 (m, 2H), 7.67-7.64 (m, 2H), 5.61-5.59
(m, 1H), 5.33 (s, 2H), 4.73-4.69 (m, 1H), 4.35-4.28 (m, 1H), 3.99-3.92 (m, 1H),
1.76-1.74 (m, 3H), 1.42 (s, 9H) ppm °
FEET) LEY) 35-8 FIERK

R &Y 35-7 (1.54 g,3.64 mmol) DAKEEMzE% (4.2 g, 5.46 mmol) $&
YFFAEZE (30mL) dv > 110 °C SHE 5.0 /NEF - S IESE 2% - B =8 1
AZK (50 mL) I HE » AT EtOAc (50 mL x 3) ZEHY » SAHEME - R0
KGR - #E/K Na-SO4 5283 - IRMERASHE @M /BRI (BERRER -
PE/EtOAc =6/1) 1SE IR e alEfS 125 g B 1 85% o
MS (ESI, pos.ion) m/z: 404.5 [M+H]" ;
'H NMR (400 MHz, CDCly): d 7.64 (s, 1H), 7.45-7.41 (m, 2H), 7.35-7.32 (m,
2H), 5.78-5.75 (m, 1H), 5.55-5.52 (m, 1H), 4.24-4.17 (m, 1H), 3.77-3.69 (m,
1H), 1.78-1.77 (m, 3H), 1.39 (s, 9H) ppm -
LR 8) (L&Y 359 G

B 597 35-8 (4.12 g,10.23 mmol ) » {59 1-12-2 (2.86 g, 11.25
mmol ) + Pd(dppf)Cl,-CH,Cl, (418 mg, 0.51 mmol) F1 KOAc (2.51 g, 25.57
mmol ) B MEHEH > N2 fREET » 73 A DMF (40 mL) > 90 °C [ 3.0 /)
Ry - SIESERTR - IEZEW  IMAZBRZES (100 mL) #ER W% -
Fe TR - BRI HIRZK (80 mL x 3) FIBFIREEAKYER » 7K Na,SO,
ol - IRMERASAE AT O BERLL (BERRE : PE/EtOAC = 2/1) 1557 3.69
g R 1 80% °
'H NMR (400 MHz, CDCly): 6 7.75-7.72 (m, 2H), 7.61-7.58 (m, 2H), 7.28 (s,
1H), 5.78-5.75 (m, 1H), 5.55-5.52 (m, 1H), 4.24-4.17 (m, 1H), 3.77-3.69 (m,
1H), 1.78-1.77 (m, 3H), 1.39 (s, 9H) ppm °
FE9) EY) 35-10 KIS

242



201412709

B &% 35-9 (1.18 g, 2.62 mmol ) » {57 12-5(1.168 g, 2.62 mmol ) >
Pd(PPh3), ( 120 mg, 0.1 mmol ) 15518 (0.30 g, 5.24 mmol) @& FEHR T -
N fRFET » 735 FEA DME (12 mL) FI#fK (3.0 mL) » 90 °C ZHE 2.0 7]z
[ o RIESE 1R - IR ZEW - MAZEEZE: (80 mL) FlES W % - 705!
FI7K (20 mL x 3) FIEFAIREEKEEHE - itk NaySO, #z85% » IR A /@R
SRR (e : DCM/MeOH = 100/1 )15 2| HtafElHe 1.011 g, ESR:60%-
MS (ESI, pos.ion) m/z: 644.3 [M+H]" ;

'H NMR (400 MHz, CDCl5): § 7.55-7.52 (m, 2H), 7.45-7.42 (m, 2H), 7.39 (s,
1H), 7.27,7.25 (s, s, 1H), 6.97, 6.95 (d, d, 1H), 5.61-5.57 (m, 1H), 5.36-5.34 (m,
1H), 4.30-4.28 (m, 0.5H), 4.26-4.24 (m, 0.5H), 3.91-3.88 (m, 0.5H), 3.87-3.84
(m, 0.5H), 3.00-2.96 (m, 2H), 2.42-2.34 (m, 2H), 2.29-2.20 (m, 4H), 1.76-1.59
(m, 7H), 1.40 (s, 9H) ppm -

ZEN0) LB 35-11 KBS

WAk 35-10 (1.036 g, 1.61 mmol) » {£&%) 1-12-2 (450 mg, 10.7
mmol ) » Pd(dppf)Cl,-CH,Cl, (80 mg, 0.096 mmol ) 1 KOAc (400 mg, 4.02
mmol) ERIEMH » NofRF#E T » 7 EA DMF (10 mL ) - 120 °C 2 JE 4.0
/KR o FESERR - ERM - IMAZBEZES (100 mL) Fifse SERE
Wi EE - RS RIRZK (20 mL > 3) FOeAFIREEKBENR » SRR
RZME - PRAETRASHE @M BiEsiAL (LElt%] - DCM/MeOH = 100/1) BE(IH
[FlfE 700.25 mg » FEER 1 70% o
MS (ESI, pos.ion) m/z: 622.5 [M+H]" ;

'H NMR (400 MHz, CDCls): 6 7.59, 7.57 (m, m, 1H), 7.55-7.52 (m, 2H),
7.50-7.46 (m, 2H), 7.46, 7.44 (s, s, 1H), 7.39 (s, 1H), 5.61-5.57 (m, 1H),
5.36-5.34 (m, 1H), 4.30-4.28 (m, 0.5H), 4.26-4.24 (m, 0.5H), 3.91-3.88 (m,
0.5H), 3.87-3.84 (m, 0.5H), 2.94-2.90 (m, 2H), 2.41-2.33 (m, 2H), 2.30-2.24 (m,
2H), 1.99-1.90 (m, 2H), 1.77-1.60 (m, 7H), 1.40 (s, 9H), 1.32 (m, 6H), 1.29 (m,
6H) ppm -

FER11) L&Y 35-12 UG

B EY) 35-6 (167 mg, 0.446 mmol ) » {597 35-11 (260.97 mg, 0.42
mmol ) » PY=28ILfHEE (25 mg, 0.02 mmol ) FIRxEESF (0.17 g, 1.27 mmol )
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P EtOH/HO (v/v=3/1) BIEEER] (8 mL) 1 » FRLRFE T > 90°C
[JE 2.0 /)NEF - IESER1% - RAa R IETR - FIRYIIMA ZBEZES (50 mL)
VEiE% - FEIRI BRI - UKIRBREREZEE - (RFERAA @ BER (L
(BEREI - DCM/EtOH = 50/1) 1§E[REHA[EHE 265 mg » FER : 85% -

MS (ESI, pos.ion) m/z: 743.5 [M+H]" ;
' NMR (400 MHz, CDCly): § 7.80 (s, 1H), 7.55-7.46 (m, SH), 7.39 (s, 1H),
7.19,7.17 (s, s, 1H), 5.80-5.75 (m, 1H), 5.61-5.57 (m, 1H), 5.38-5.34 (m, 2H),
4.30-4.28 (m, 0.5H), 4.26-4.24 (m, 0.5H), 4.13-4.11 (m, 0.5H), 4.07-4.05 (m,
0.5H), 3.91-3.88 (m, 0.5H), 3.87-3.85 (m, 0.5H), 3.74-3.72 (m, 0.5H), 3.68-3.66
(m, 0.5H), 2.85-2.81 (m, 2H), 2.37-2.23 (m, 4H), 1.94-1 86 (m, 2H), 1.76-1.58
(m, 10H), 1.40 (s, 9H), 1.39 (s, 9H) ppm *
HBR12) (&Y 35-13 AR

&%) 35-12 (378.63 mg, 0.51 mmol) BIRZELE: (4.0mL) & »
M@ EH 2B LEaAW (3.0 mL, 4 M) » 5% > EIRSME 8.0 Nk - )X
JESE 21k 0 VafE R EWR - FIERYIIIA EtOAc (20 mL) ###pFT4E% - @EE
ERFE R KEHE 280.8 mg » EEHE 1 80% -
MS (ESI, pos.ion) m/z: 543.5 [M+H]" -
ABR13) (L&Y 35-14 HIE L

Y21 35-13 (199.6 mg, 0.29 mmol) » &% 1-11-2 (0.1 g, 0.65
mmol ) » EDCI (0.12 g, 0.65 mmol ) L5z HOAT (0.08 g, 0.59 mmol ) f&12H?
DCM (5.0mL) 1 :0°C T » 2187 A DIPEA (0.6 mL, 3.63 mmol ) » 4 »
FEIRSIE 3.0 /[ NKF - FESER1% A DCM (20 mL) Wil fER > B
FE53 8 @A SRR BERN R BB /K ek - MUKBREZENRZ IR - IRME ARG
Mo iRl (BEREI - DCM/MeOH = 40/1) &35 PRERS 198.7 mg
FEXR 1 80% o
MS (ESI, pos.ion) m/z: 857.3 [M+H]" ;
'H NMR (400 MHz, CDCly): 6 7.71 (s, 1H), 7.55-7.46 (m, SH), 7.34 (s, 1H),
7.19,7.17 (s, s, 1H), 5.84-5.80 (m, 1H), 5.74-5.70 (m, 1H), 5.45-5.42 (m, 2H),
5.32,5.29 (d, d, 2H), 4.70-4.67 (m, 1H), 4.66-4.63 (m, 1H), 4.44-4 40 (m, 2H),
4.16-4.13 (m, 1H), 4.12-4.09 (m, 1H), 3.63 (s, 6H), 2.85-2.81 (m, 2H), 2.37-2.17
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(m, 6H), 1.94-1.86 (m, 2H), 1.76-1.58 (m, 10H), 0.97, 0.96 (m, m, 6H), 0.91,
0.89 (m, m, 6H) ppm -

BB 36
" Oy
N
o \\‘(o H[\\j\\ Q O Q \ N
™\ NN /\QN7 H
] N
EER
OOy O e @Q = °° 2 @3

2 O | 388 \/o

384
BB, 122 &v 33 . H 113
' 3.8~
Pd(dppf)Clz"CH;Clo/KOAC/OMF TPAPPRKCOTOMERS Pd(PPh;)s/K;COYOMEM,0
388
o o 12
8-8 122
O s S o
Oy AL
Ho Y\N o _—. T O O N N7N0”  PddBpNOYCHLCIIKOALIDME
N
35-9 38-10 N,\U
]
HN>\‘

0 dee 0
i 3811 Q Y\N o~ Pd(PPh3)e/K;CO¥DMEM;O j\\(OHN X Q O Q /\fj)/\ N" ™o~

38-12

FBR 1) (LEY) 36-2 ET"JAE*,Z

B=&tsR (90 g, 676 mmol) LUK & (EH (25 g, 432 mmol ) ERSME
A FRE 150 °C FHEG Y ERRRER  SRERM A MG 36-1(20 g, 135
mmol ) » & » FHIEE 200 °C > [HIRE 1.0 /NKf - FESE TR - 9B = -
S FERRFEIA VKA (500 mL) o - @yEf% - [ElRe FH R R TSR G S K
B 19 g b FETR  95% o
MS (ESI, pos.ion) m/z: 149.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.41-7.38 (m, 1H), 7.24-7.19 (m, 1H), 6.80-6.79,
6.78-6.77 (d, d, 1H, J = 4.0 Hz), 5.46 (br, 1H), 3.06-3.03 (m, 2H), 2.69-2.66 (m,
2H) ppm °
HHE2) LEY) 36-3 NG K

a7 36-2 (5.0 g, 33.7 mmol ) Hd K,CO; (23.4 g, 168.5 mmol) $F)%
AR (50 mL) & - R ABELE (3.15 mL, 50.55 mmol ) » & » 60 °C
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[HE 5.0 /NKE - [ ESE 2 1% - ke SR - FIERYIINAZK (150 mL ) F1 EtOAc
(150 mL ) » A3 3898 - 85 8% » /KJgH EtOAc (150 mL x 2 ) ZEHY

BHEEAE - BaFIREEKGER » 7K NaySO, 825 - IRMERSA BT
ft (BekiH : PE/EtOAc = 10/1) {SEIFEAERE 2.5 g » B  45% -
MS (ESI, pos.ion) m/z: 163.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.51-7.48 (m, 1H), 7.30-7.26 (m, 1H), 6.91-6.87
(m, 1H), 3.90 (s, 3H), 3.08-3.05 (m, 2H), 2.70-2.67 (m, 2H) ppm ©
AR 3) hEY) 36-4 UG

0°C T =% (30 mL) #REMANLEY 36-3 (7.29 g, 45 mmol )
DK = 258458 (20.98 g, 180 mmol) BEWRT » i » 40 °C ERK -
KIESZZ% > BE=ZHILM > R B E (150 mL) 4% - FeaR
R (50 mL x 2) Yk - MUKIREEERRZ IR - IRMETRRA @t Rt (5%
fi®l : PE) BHELEY36-4 (52g FER 1 78%) -
MS (ESI, pos.ion) m/z: 149.5 [M+H]" :
'H NMR (400 MHz, CDCl;): 6 7.03-6.96 (m, 2H), 6.68-6.66 (m, 1H), 3.86 (s,
3H), 2.99-2.81 (m, 4H), 2.24-2.05 (m, 2H) ppm °
FER 4) LEY) 36-5 KGR

#HE%) 36-4 (10.34 g, 69.8 mmol ) F[1NIS (17.2 g, 76.8 mmol ) FRIF/?
ZfE (200mL) 1> 0°C T {BEMA=HLEE (0.52mL, 6.98 mmol ) » {4
£ FRRFEBRE - KRR 0 AR NaHCO; %% (100 mL) 35
[ZHE > BrZ: MeCN > FIERYIFH LB ZE8 (100 mL x 3) ZKHY » S AHAHE -
FH BRI A e - SKGRESINRZE » IRHE R AR @A SR (YERRA -
PE) BEI{L.EY)36-5 (1644 g » FEHR 1 86%)
MS (ESI, pos.ion) m/z: 275.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.42, 7.40 (t, t, 1H), 6.41-6.40, 6.39-6.38 (m, m,
1H), 3.87 (s, 3H), 2.96-2.76 (m, 4H), 2.37-2.18 (m, 2H) ppm -
HBES) LEY) 36-6 (UG

YA 36-5 (16.35 g, 59.7 mmol ) AR DCM (150 mL) 1> -78°C
T #R12WA BBr; (74.7 g,298.8 mmol ) - fijHE > ZIRLE 1.0 /]NFF o SHE
SER% » FK/K (200 mL) B HE » K/EHR EtOAc (100 mL x 3) ZHY
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EEREAE > BIRIREE/KYERR » /K NaySO, B2 - IRHEERAA T B
b, (BelEE| - PE/EtOAc =40/1) BE{LE5%)36-6 (1428 g » FEZR 1 92%) -
MS (ESI, pos.ion) m/z: 261.3 [M+H]" ;
"H NMR (400 MHz, CDCL): § 7.32, 7.30 (t, t, 1H), 6.32, 6.30 (t, t, 1H), 4.81 (br,
1H), 2.90-2.74 (m, 4H), 2.36-2.18 (m, 2H) ppm -
S 6) (L&Y 36-7T UG

B &% 36-6 (421 mg, 1.62 mmol ) > . 5%7 1-12-2(0.42 g, 1.7 mmol ) -
Pd(dppf)Cl,-CH,Cl, (67 mg, 0.08 mmol) F1KOAc (0.4 g, 4.05 mmol) &Y
[FENR > NofREE T > 7 A DMF (5.0 mL) > 90 °C [Zff 3.0 /K - FESE
2% BEZREW - MM ZES (50 mL) MR ERR » Wit - R
S3rAIFEZK (20 mL x 3) FOSERIREEKBER » MK NaySO, 52K - IRME R
FEAT o BERGLA (WERR T - PE/EtOAC = 10/1) 192K B (&I 295 mg » EESR ¢
70% -
MS (ESI, pos.ion) m/z: 261.5 [M+H]" ;
'H NMR (400 MHz, CDCls): § 7.94, 7.92 (t, t, 1H), 6.71, 6.69 (t, t, 1H), 4.81 (br,
1H), 2.97-2.92 (m, 2H), 2.87-2.70 (m, 2H), 2.29-2.10 (m, 2H), 1.32, 1.29 (m, m,
12H) ppm °
HBRT) EY) 36-8 HIEK

BE% 36-7 (884.5 mg, 3.4 mmol) » {L5%) 3-3 (1.52 g, 3.4 mmol ) »
Pd(PPh;), (196.7 mg, 0.17 mmol ) FORRESHH (1.412 g, 10.22 mmol ) EH
FENEA - NofRFET > 735 FEA DME (12.0 mL) FI#f7K (3.0mL) > 90 °C
[ZHE 4.0 NFF - RIESER1% - mEBEZER » IMAZBEZES (80 mL) Mk fE
Wik > Al (20 mL x 3) FIEERIREEKYERR - 7K NaySO, Hz kg - IRH#
RIS AT BERE (M (R - PE/EtOAC = 20/1 ) B E IR A& |G 768.6 m,
FER 1 50% o
MS (ES], pos.ion) m/z: 453.5 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.52, 7.50 (d, d, 1H), 7.09, 7.07 (s, s, 1H), 6.82,
6.80 (t, t, 1H), 6.63, 6.61 (t, t, 1H), 4.81 (brs, 1H), 3.04-2.87 (m, 2H), 2.79-2.74
(m, 2H), 2.70-2.66 (m, 2H), 2.36-2.13 (m, 6H), 1.94-1.85 (m, 2H), 1.73-1.57 (m,
4H) ppm °
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SR 8) LGV 36-9 G

BHEY) 36-8 (201.65 mg, 0.446 mmol ) » (.59 1-13 (197.51 mg, 0.42
mmol ) > PY=ZRELMS0 (25 mg, 0.02 mmol ) FORxEEHH (0.17 g, 1.27 mmol )
REF DME/H,0 (viv=3/1) HRESHE] (8 mL) - HELRET » 90 °C
BHE 3.0 /N » RESER1R » R =W MAZBEZES (50 mL) #ifES e
> Rz (20 mL x 3) FIEIFIREEKBE - MOKIREENGZE: » JRHER
AT B (PEltE - DCM/EtOH = 100/1) SEIKFAE#E 230.75
mg > FEK  85% -
MS (ESI, pos.ion) m/z: 647.5 [M+H]" ;
'H NMR (400 MHz, CDCly): 6 7.90, 7.88 (d, d, 1H), 7.65-7.63 (m, 2H), 7.57
(brs, 2H), 7.53, 7.51 (dd, dd, 1H), 7.50, 7.48 (d, d, 1H), 6.86, 6.84 (m, m, 1H),
6.63, 6.61 (m, m, 1H), 5.32, 5.29 (d, d, 1H), 5.25-5.20 (m, 1H), 4.40-4.35 (m,
1H), 3.84-3.78 (m, 1H), 3.68-3.64 (m, 1H), 3.63 (s, 3H), 3.04-2.87 (m, 2H),
2.79-2.74 (m, 2H), 2.67-2.63 (m, 2H), 2.44-2.10 (m, 12H), 2.01-1.86 (m, 1H),
1.76-1.58 (m, 4H), 0.97, 0.95 (m, m, 3H), 0.91, 0.89 (m, m, 3H) ppm ©
£H9) LEY 36-10 By

BgEY) 36-9 (3.23 g, 5.0 mmol ) I DCM (200 mL) F:>0°C | »
TAMLIE (2.4 mL, 30 mmol ) #4410 73 881%  THA =%\ P RERLET (3.37 mL,
20 mmol) - V% » ZEIRHE 1.0 /NEF - IESER 1R » TIAVKIK (25 mL) ¥
PSHE - H) DCM Z2HY (30 mL x 3) » S{H-EHEME - fiE7k Na,SO, H2kg - 18
HETRASAE BT BT (L (MR - PE/EtOAC = 5/1)15:%1 3.50 g H EHHAYR
FEER 1 90%
'H NMR (400 MHz, CDCL;): 6 7.90, 7.88 (d, d, 1H), 7.65 (m, 1H), 7.63, 7.61 (s,
s, 1H), 7.53, 7.51 (d, d, 1H), 7.50, 7.48 (d, d, 1H), 7.32, 7.30 (t, t, 1H), 7.10-7.08
(t,t, 1H), 5.32, 5.30 (d, d, 1H), 5.25-5.18 (m, 1H), 4.40-4.35 (m, 1H), 3.84-3.78
(m, 1H), 3.68-3.65 (m, 1H), 3.63 (s, 3H), 3.06-2.89 (m, 2H), 2.77-2.73 (m, 2H),
2.67-2.63 (m, 2H), 2.44-2.10 (m, 12H), 2.00-1.87 (m, 1H), 1.75-1.58 (m, 4H),
0.97,0.95 (m, m, 3H), 0.91, 0.89 (m, m, 3H) ppm -
SE10) EY 36-11 KNG

B tE%36-10 (1.26 g, 1.62 mmol ) {454 1-12-2(0.42 g, 1.7 mmol ) »
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Pd(dppf)Cl,-CH,Cl, (67 mg, 0.08 mmol) F1KOAc (0.4 g, 4.05 mmol) &EH?
FENRAH > NoARFE T » 73 A DMF (5.0 mL) » 90 °C [XJE 3.0 /]NKf » [FESE
2% WEZER > MAZKEIE (50 mL) Wil Bk - 8% 85 - 3
WorRIAZK (20 mL x 3) FIEEFIEREKGERE - 7K NaySO, 5285 » IRHETRAS
FEfEAT L (BERRA © PE/EtOAc = 1/3) S ENIRE il 857.8 mg »
221 70% o
MS (ESI, pos.ion) m/z: 757.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.90, 7.88 (d, d, 1H), 7.85-7.83 (t, t, 1H), 7.75,
7.73 (s, s, 1H), 7.65 (m, 1H), 7.53, 7.51 (dd, dd, 1H), 7.50, 7.48 (d, d, 1H), 7.25,
723 (t,t, 1H), 5.32, 5.29 (d, d, 1H), 5.25-5.18 (m, 1H), 4.40-4.35 (m, 1H),
3.84-3.78 (m, 1H), 3.68-3.64 (m, 1H), 3.63 (s, 3H), 3.13-3.09 (m, 2H), 2.80-2.76
(m, 2H), 2.67-2.63 (m, 2H), 2.44-2.04 (m, 12H), 2.01-1.86 (m, 1H), 1.76-1.58
(m, 4H), 1.32, 1.29 (m, m, 12H), 0.97, 0.95 (m, m, 3H), 0.91, 0.89 (m, m, 3H)
ppm °
A1) L&Y 36-12 KIS

Br&% 36-11 (2.57 g, 3.4 mmol ) » {L5%) 7-2 (1.428 g, 3.4 mmol ) »
Pd(PPh;), (196.7 mg, 0.17 mmol ) FORREEH (1.412 g, 10.22 mmol ) ERX
FENR » NofRFET » 2217 EA DME (24.0 mL) FIK (6.0 mL) » 90 °C X
FE 4.0 /NE} - SFESES21% » 2R » J0A EtOAc (100 mL) HifsEf FEWR
% > 53R (50 mL x3) FOSTNIEEEKPERE - #E/K Na SO, 52858 - IRHETR
AT BRI L (BERIE - DCM/MeOH = 60/1 ) 523k FufElfE 1.568 g,
FEHR 1 50% o
MS (ESI, pos.ion) m/z: 463.5 [M+2H]J*" ;
"H NMR (400 MHz, CDCLy): § 7.90, 7.88 (d, d, 1H), 7.71, 7.69 (s, s, 1H), 7.65
(m, 1H), 7.55 (s, 1H), 7.53, 7.51 (dd, dd, 1H), 7.50, 7.48 (d, d, 1H), 7.37, 7.34 (4,
t, 1H), 7.24,7.22 (t, t, 1H), 5.32, 5.30 (d, d, 2H), 5.25-5.20 (m, 1H), 5.19-5.13
(m, 1H), 4.41-4.35 (m, 2H), 3.85-3.78 (m, 2H), 3.68-3.64 (m, 2H), 3.63 (s, 6H),
2.89-2.80 (m, 4H), 2.67-2.63 (m, 2H), 2.44-1.87 (m, 18H), 1.76-1.58 (m, 4H),
0.97,0.95 (m, m, 6H), 0.91- 0.89 (m, m, 6H) ppm °
Hhtap] 37
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B8-8 t
HO Q 1 e T koauDME PU(PPhy)K,COyDMEM,0  HO Q O ot
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v o
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ioﬁ 143 ﬂ% "o O .. o Y o PYITEO 8 5.0 0 Yo
: ) g
Pd(PPh;)y/K,COy/DOMEM,0 " O O Q M o~ DcM i z/\u

io\ p:ﬁ o} o |
B-8 142:2 *\\( HN
VAo \) 7.
- . \'» N - \\ N “‘\\L\N ”
PA(dppf)ClyCH;Cl/KOACDMF H © Q

376

Pd(PPh3),/K,CO3/DMEM,0

\
o o]

e
.t

. 9
NWH/ % ﬂ%\r‘ .

SR 1) EW 372 AR

RHEEY) 37-1 (437 mg, 1.62 mmol ) » (&% 1-12-2(0.42 g, 1.7 mmol ) »
Pd(dppf)Cl,:CH,Cl, (67 mg, 0.08 mmol) F1KOAc (0.4 g, 4.05 mmol) &
IEHR > NoARFET » {E A DMF (5.0 mL) > 90 °C [ 3.0 /]NEf TS
% WEER - A EtOAc (50 mL) WK IERE » WEE LB - K
SRR (20mL x 3) FIBAIEEAVER Sk NaySO, 28 » MM ARIH:
TS MBEREAL (Bl : PE/EOAC = 15/1) SHEIH 5 S 306 mg » K -
70% o
MS (ESL, pos.ion) m/z: 271.5 [M+H]" ;
'H NMR (400 MHz, CDCly): 8 8.53-8.50 (m, 1H), 8.45-8.43 (m, 1H), 7.83, 7.81
(m, m, 1H), 7.62-7.58 (m, 1H), 7.52-7.48 (m, 1H), 7.06, 7.04 (br, br, 1H), 6.17
(br, 1H), 1.57 (m, 6H), 1.54 (m, 6H) ppm -
SR 2) L&Y 37-3 HIERK
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BHtEY 37-2 (918 mg, 3.4 mmol) » L& 3-3 (1.516 g, 3.4 mmol) »
Pd(PPh;), (196.7 mg, 0.17 mmol ) FIRREESF (1.412 g, 10.22 mmol) BIRX
FELT - NofRFET » 4353F A DME (12.0 mL ) FIffizk (3.0 mL) > 90 °C
[ZHE 4.0 /Ky - [FESERTR - W > A EtOAc (60 mL) il FEHR
% > 7Bk (20 mL x 3) FIGTFIREEALEHE 7K NaySO, #5058 - JsfE Tk
RERE @A BT AL (PERRA : PE/EtOAC = 20/1 ) 1§ EIKEE (A EHE 707 mg, &
B 1 45% o
'"H NMR (400 MHz, CDCls): 6 8.25-8.24, 8.23-8.22 (m, m, 1H), 7.55-7.54,
7.53-7.52 (m, m, 1H), 7.48-7.44 (m, 1H), 7.40, 7.38 (m, m, 1H), 7.29, 7.27 (dd,
dd, 1H), 7.22-7.17 (m, 1H), 7.15 (s, 1H), 7.09, 7.07 (br, br, 1H), 6.17 (brs, 1H),
2.84-2.80 (m, 2H), 2.36-2.28 (m, 2H), 2.26-2.20 (m, 2H), 1.94-1.85 (m, 2H),
1.75-1.57 (m, 4H) ppm -

SR 3) LEY) 3T-4 KSR

&) 37-3 (206.1 mg, 0.446 mmol ) » k&%) 1-13 (197.51 mg, 0.42
mmol ) » PY=ZRELMESN (25 mg, 0.02 mmol ) FOMREEHH (0.17 g, 1.27 mmol )
RRIFH DME/H,0 (v/iv=3/1) HRESER] (8.0 mL) 1> FRLAET » 90°C
[SEE 3.0 /]NK; - RHESEA 1 - VSR IR » FIBRYIIIA EtOAC (S0 mL) ¥
> orBIR K (20 mL x 3) MIBEFIREEKPENE - MKIRERINGZEE - 1BHER
REALET Rt fb (Pei%] © DCM/EtOH = 100/1) 533 B ta @l 220.5
mg FEXR 1 80% o
MS (ESI, pos.ion) m/z: 657.5 [M+H]" ;
'H NMR (400 MHz, CDCly): & 8.25-8.22 (m, 2H), 7.90, 7.8 (d, d, 1H), 7.74,
7.72 (s, s, 1H), 7.65 (m, 1H), 7.58, 7.56 (br, br, 1H), 7.54, 7.52 (d, d, 1H), 7.50,
7.48 (d, d, 1H), 7.46, 7.44 (m, m, 1H), 7.40, 7.38 (m, m, 1H), 7.22-7.17 (m, 1H),
7.09,7.07 (s, s, 1H), 5.32, 5.29 (d, d, 1H), 5.25-5.20 (m, 1H), 4.40-4.35 (m, 1H),
3.84-3.78 (m, 1H), 3.68-3.64 (m, 1H), 3.63 (s, 3H), 2.79-2.75 (m, 2H), 2.44-2.13
(m, 10H), 2.01-1.89 (m, 1H), 1.75-1.61 (m, 4H), 0.97, 0.96 (m, m, 3H), 0.91,
0.89 (m, m, 3H) ppm -
SSERA) (L) 375 AT

BHEEY) 37-4 (3.28 g, 5.0 mmol ) B[R DCM (20mL) 1> 0°C F » #8
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1BANLRE (2.4 mL, 30 mmol ) » £HF 10 738#1% - A =5 PREREET (3.37
mL, 20 mmol) - 5 » ZWESME 1.0 /NKf - FESERE - Il AUKIK (25 mL)
HRIXIE > HI DCM (30 mL x3) ZEHY - SHEHAE - eaRIR KGR - M
7K NapSO4 ¥zl » i A fEAfr o8t (BRI - PE/EtOAC = 5/1 ) 5% 3.547
g HEHIRYR » B 1 90% -
"H NMR (400 MHz, CDCl;): 6 8.37, 8.36 (m, m, 1H), 7.90, 7.88 (d, d, 1H), 7.71,
7.69 (m, m, 2H), 7.65 (m, 1H), 7.63-7.59 (m, 1H), 7.54, 7.52 (d, d, 1H), 7.50,
7.48 (d, d, 1H), 7.39-7.38, 7.37-7.36 (m, m, 1H), 7.26-7.22 (m, 1H), 7.21, 7.20
(br, br, 1H), 5.32, 5.29 (d, d, 1H), 5.24-5.20 (m, 1H), 4.40-4.35 (m, 1H),
3.84-3.78 (m, 1H), 3.68-3.64 (m, 1H), 3.63 (s, 3H), 2.79-2.75 (m, 2H), 2.44-2.10
(m, 10H), 2.01-1.87 (m, 1H), 1.76-1.58 (m, 4H), 0.97, 0.95 (m, m, 3H), 0.91,
0.89 (m, m, 3H) ppm
SERS) L&) 37-6 HIERE

BHLEY 37-5(1.277 g, 1.62 mmol ) » 4597 1-12-2(0.42 g, 1.7 mmol ) »
Pd(dppf)Cl,-CH,Cl, (67 mg, 0.08 mmol) F1KOAc (0.4 g, 4.05 mmol) {&}?
SFERR S - N R T » A DMF (5.0 mL) » 90 °C [ ffE 3.0 /)M « ST
2% BERE > MAZBZE (50 mL) FfEtk - w5 @5l
7K (20 mL = 3) FISATREEKZEHR - K NaSO, 52k - IRHE R @A
T BlERE AL (BERA : PE/EtOAC = 1/3) 19K R A EIHE 837.5 mg» EEFEK 1 70% -
MS (ESI, pos.ion) m/z: 767.5 [M+H]" ;
'"H NMR (400 MHz, CDCl;): 6 8.81, 8.79 (m, m, 1H), 8.01, 7.99 (br, br, 1H),
7.90, 7.88 (d, d, 1H), 7.87, 7.85 (m, m, 1H), 7.84, 7.82 (s, s, 1H), 7.71-7.70,
7.69-7.68 (m, m, 1H), 7.65 (m, 1H), 7.60-7.56 (m, 1H), 7.54, 7.52 (d, d, 1H),
7.50,7.48 (d, d, 1H), 7.22-7.18 (m, 1H), 5.32, 5.29 (d, d, 1H), 5.24-5.20 (m, 1H),
4.40-4.35 (m, 1H), 3.84-3.78 (m, 1H), 3.68-3.64 (m, 1H), 3.63 (s, 3H), 2.79-2.75
(m, 2H), 2.44-2.10 (m, 10H), 2.01-1.86 (m, 1H), 1.76-1.59 (m, 4H), 1.57, 1.53
(m, m, 12H), 0.97, 0.96 (m, m, 3H), 0.91, 0.89 (m, m, 3H) ppm -
L 6) (LEY 37-7T G

B &Y 37-6 (2.60 g, 3.4 mmol ) » (L&Y 7-2 (1.428 g, 3.4 mmol )
Pd(PPh;)s (196.7 mg, 0.17 mmol ) FORgEEEH (1.412 g, 10.22 mmol) &K
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FEHEF > NofRET > 435iE A DME (24.0 mL) FIjdizk (6.0 mL) - 90 °C
[ZHE 4.0 /NEF o (FESER 1% - R ZER > IIA EtOAc (100 mL) Fif e
Wik K (50 mL x3) FOSTRIREEAKGERR » f/K NaySO, #7215 - ¥R#E
BRI fE Bl L. (PERR] - DCM/MeOH = 80/1) 15Xk FE t[EfE 1.585
g, EHE:50%-

MS (ESI, pos.ion) m/z: 467.5 [M+2HJ*" ;

'H NMR (400 MHz, CDCls): 6 7.90, 7.88 (d, d, 1H), 7.87-7.85 (m, 2H), 7.79,
7.77 (s, s, 1H), 7.74 (s, 1H), 7.65 (m, 1H), 7.56-7.51 (m, 3H), 7.50, 7.48 (d, d,
1H), 7.43-7.38 (m, 1H), 7.10-7.06 (m, 1H), 5.36-5.32 (m, 1H), 5.31, 5.29 (d, d,
2H), 5.25-5.20 (m, 1H), 4.41-4.35 (m, 2H), 3.85-3.78 (m, 2H), 3.68-3.64 (m,
2H), 3.63 (s, 6H), 2.79-2.75 (m, 2H), 2.44-1.86 (m, 16H), 1.76-1.58 (m, 4H),
0.97,0.95 (m, m, 6H), 0.91, 0.89 (m, m, 6H) ppm °

Hitf) 38

~o

OJ\NH .. H O
N OO T
4,
H

o]
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o % o)
m * 0|/U“ \[(C' Dcw D‘/(
N OH N
Chz OMF 8, ©
381 382 o
? m 382
Br\@fk 07 _NaOH \Cﬁko;q HOBT/EDCI \Cﬁ\,\mz N <
THF/EtOH/H;0 “NHgHODNE NH,  1NNaOH (aq)THF
383 385 o
oN
o -~
o o % \lg T OHina
NH; 10% KOH(ag) Br Ny —TUCH: B NH
/’]‘H * N . EtOAc N/J,,,« DIPEA/EDCIDCM
gy o )
o7’ O 38-7 ChzN BN
ChzN
. 0
o 0 Q NH
NH BB 1122 B P
Br N,)O o © o NN
N .
0 o Pd(dppf)Clz*CHoCla/KOACDMF 3810 023”“ <
..... HN
HN
>=o

y Pd(PPh3)/K,CO3 Njl
\©\<\:’,z, )j\\‘{ “OMEHO | TO \_N
(} b
oy O

= L Ve 0 8ot
Pd(PPhy)/K,COYDMEM,0 DN 3812
SR 1) (LEY) 38-2 I
Bt &%) 38-1 (1.57 g, 6.31 mmol ) A2 DCM (20 mL) &1 > fjj A DMF
(0.15mL) » =W TARIETA SRS (1.35mL, 15.75 mmol ) » 5 » =R
B/ INEF - IESER1R » IR RER BB EIEY (22g)  EEANT—
B IHE -
MS (ESI, pos.ion) m/z: 268.5 [M+H]" ;
"H NMR (400 MHz, CDCly): 6 7.28-7.22 (m, 5H), 5.14-5.13 (m, 2H), 4.47-4.42
(m, 1H), 3.66-3.60 (m, 1H), 3.46-3.38 (m, 1H), 2.23-2.09 (m, 2H), 2.03-1.96 (m,
1H), 1.83-1.73 (m, 1H) ppm -
S 2) EY) 38-4 G RKL
&Y 38-3 (10 g, 43.5 mmol ) B NaOH (5.2 g, 130.4 mmol) &K
(60mL) - ZE# (60 mL) F1THF (180 mL) 1 » B ME 12 /NI - [T
SEER - BREGRIAH]  FERIMAIK (50mL) » F EtOAc (100 mL x 2)
ZEHW - ZKAHAHEER: (1 M) 3 pH % 4 4% > i EtOAc (100 mL x 3) Z£HY -
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BHEHE » SERIRE/KYE - SUKTRBRINGZER © IREREEILEY) 38-4
(9.1 g BEk © 97%) -

MS (ESI, pos.ion) m/z: 216.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 8.03 (d, 1H), 7.34, 7.31 (d, d, 1H), 6.97 (brs, 3H),
6.86, 6.84 (d, d, 1H) ppm *
A 3) 1EY 38-5 FIEREL

B EY) 38-4 (9.1 g,42.1 mmol ) » HOBT (13.6 g, 101.1 mmol ) #
EDC.HCI (19.4 g, 101.1 mmol) {&f DMF (60mL ) 1> 0°C T » £R&WA
oK (30 mL) » 8 - EIESE 15 /N - RIESE2 1% 0 IBMERER » Fgk
YIF EtOAc (100 mL) y&f#f% - /3R ASEMMhER (1 M,20 mL) &
FORHE/K Ve - MKIRMEIRZEE - IREEREEILEY 38-5 (76g EXR:
84% ) o
MS (ESI, pos.ion) m/z: 216.5 [M+H]" ;
'HNMR (400 MHz, CDCL): 6 7.57 (d, 1H), 7.2, 7.19 (d, d, 1H), 6.58, 6.56 (d,
d, 1H), 6.40 (s, 2H), 5.98 (brs, 2H) ppm
AR 4) (LEY) 38-6 KIS

k5 38-5 (7.6 g, 35.5 mmol ) A1 NaOH (1M, 85 mL1) HJ7KIAWAR
EIMAEY) 38-2 (22 g, MHEM) By THF (250 mL) &+ - n5etk - =
WL FE 1.0 NEF - [RIESE 2% - BV EtOAc (100 mL < 3) ZEHY » &1#
BRI > 2B ESEASEIR (1M, 15 mL) FIsEFIRE/K (50 mL) ¥k -
HOKIRMENEZ R, » IRMERISEILE Y 38-6 -
MS (ESI, pos.ion) m/z: 446.5 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 9.06 (br, 1H), 7.75 (d, 1H), 7.35, 7.33 (d, d, 1H),
7.28-7.22 (m, SH), 6.69, 6.67 (d, d, 1H), 5.68 (brs, 2H), 5.14-5.13 (m, 2H),
4.29-425 (m, 1H), 3.66-3.60 (m, 1H), 3.45-3.37 (m, 1H), 2.39-2.32 (m, 1H),
2.09-2.00 (m, 1H), 1.96-1.77 (m, 2H) ppm °
HEES) B 38-T B

& 38-6 (17 g, 38.1 mmol) AR ZEE (200mL) H » A KOH
HIZKEEHE (10%, 34 mL) » fN5ek - 80 °C [JE 3.0 /NKf - [JESE2 1% - [
M 0°C » FIREEELREN S YR pH [EHZ 7 - 3878 - JEE A EtOAc/hexane =
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S/ REWHEI (100 mL) HEHMREEHLEY) 38-7 (12.6 g FER 1 17%) -
MS (ESI, pos.ion) m/z: 428.5 [M+H]" :
'H NMR (400 MHz, CDCl;): 6 8.02, 8.01 (d, d, 1H), 7.65, 7.62 (d, d, 1H),
7.28-7.22 (m, 5H), 7.20, 7.18 (d, d, 1H), 5.14-5.13 (m, 2H), 5.00-4.95 (m, 1H),
3.64-3.57 (m, 1H), 3.44-3.37 (m, 1H), 2.49-2.41 (m, 1H), 2.36-2.26 (m, 1H),
2.02-1.93 (m, 1H), 1.91-1.81 (m, 1H) ppm °
A 6) 1LEY) 38-8 KIS

RHELERY PA/C (0.35 g) TIAZEMLEY) 38-7 (3.43 g, 8.03 mmol) 1Y
EtOAc (40 mL) /¥ » 7 10 R EBE Hy i/ F » 40 °C [ 5.0 /NKF « X
fESE 1% - ETEERE PA/C  IRHER B EIMLEY) 38-8 (2.02 g FESK 1 86%) -
MS (ESI, pos.ion) m/z: 294.5 [M+H]" -
SERT) &Y 38-9 HIEHK

B bE%Yr 38-8 (2.93 g, 10 mmol) » {k5%) 1-11-2 (1.93 g, 11 mmol ) LA
52 EDCI (2.10 g, 11 mmol) $&2A DCM (30mL) H > 0°C F » 28T A
DIPEA (6.6 mL, 39.9 mmol ) » g% » EIEKHE 3.0 /R - RIESEZ2% > N
A DCM (50 mL) Hig FERS » 73| @A EE RN BE AT B K ek - JiE
IKTRBRENTZIR » IR RASAL G BERT (. (YRR - PE/EtOAC = 4/1) 155
FEY)225g 0 ER50% -
MS (ESI, pos.ion) m/z: 451.5 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 8.02, 8.01 (m, 1H), 7.65, 7.63 (d, d, 1H), 7.22,
7.20 (d, d, 1H), 5.32, 5.29 (br, br, 1H), 5.21-5.16 (m, 1H), 4.30-4.25 (m, 1H),
3.63 (s, 3H), 3.60-3.54 (m, 1H), 3.24-3.16 (m, 1H), 2.44-2.37 (m, 1H), 2.11-1.98
(m, 2H), 1.93-1.85 (m, 1H), 1.83-1.73 (m, 1H), 0.97-0.89 (m, 6H) ppm
AER8) L&Y 38-10 A

L&) 38-9 (409 mg, 0.91mmol ) » L&) 1-12-2 (463 mg, 1.82
mmol ) > Pd(dppf)Cl,>CH,Cl, (71 mg, 0.09 mmol) Lk KOAc (268 mg, 2.73
mmol ) f&/2f2 DMF (5.0 mL) > FELRFET > 90°C SHE 3.0 /NEF - [ JE
SERth 0 WEZEE > A EtOAc (60 mL) Fifs [ FEW » 1Y% 15818 » WK
AR (20 mL x3 ) FISEFIREEAKVERE - MOKTREEINEZEE: - IRAERASH:
Ja@tfr o BeRi e (BelER - PE/EtOAc =2/1) BE(ZEY) 399 mg » FER : 88% -
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MS (ESI, pos.ion) m/z: 499.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): § 8.50 (d, 1H), 7.78, 7.76 (d, d, 1H), 7.63, 7.61 (d,
d, 1H), 5.32, 5.30 (d, d, 1H), 5.21-5.16 (m, 1H), 4.30-4.25 (m, 1H), 3.63 (s, 3H),
3.60-3.54 (m, 1H), 3.24-3.16 (m, 1H), 2.44-2.37 (m, 1H), 2.11-1.98 (m, 2H),
1.93-1.85 (m, 1H), 1.83-1.73 (m, 1H), 1.24, 1.20 (m, 12H), 0.97, 0.95 (m, m,
3H), 0.90, 0.89 (m, m, 3H) ppm
HER9) EY) 38-11 G

BikE¥ 12-5 (1.52 g, 3.4 mmol ) » {5 6-3 (1.687 g, 3.4 mmol ) -
Pd(PPhs)s (196.7 mg, 0.17 mmol ) FIfxEEH (1.412 g, 10.22 mmol) ERK
FEXR > NofRFET » 43507 A DME (24.0 mL) F#fisk (6.0 mL) - 90°C
[FE 4 /INKF - [RFESER1% - 1 B E L A EtOAc (80 mL ) Fie [ WA 1%
SyAIAZK (20 mL x3) FOEAFIREEKGERE @ fEK NapSO, 578 » IR RASHE
@t BERA (BEREA - DCM/MeOH = 100/1 ) BERREREER 1.17 g, &
21 50% o
MS (ESI, pos.ion) m/z: 689.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.59 (s, 1H), 7.54-7.51 (m, 2H), 7.45-7.42 (m,
2H), 7.27,7.25 (s, s, 1H), 6.97, 6.95 (dd, dd, 1H), 5.32, 5.30 (d, d, 1H),
5.23-5.19 (m, 1H), 4.41-4.36 (m, 1H), 3.85-3.78 (m, 1H), 3.69-3.64 (m, 1H),
3.63 (s, 3H), 3.00-2.96 (m, 2H), 2.42-2.34 (m, 2H), 2.30-1.92 (m, 9H), 1.76-1.59
(m, 4H), 0.97, 0.95 (m, m, 3H), 0.91, 0.89 (m, m, 3H) ppm -
AER10) (L&Y 38-12 HIEHK

Bir&% 38-10 (304 mg, 0.61 mmol) - 5% 38-11 (419.8 mg, 0.61
mmol ) » &%) Pd(PPh3), (70 mg, 0.05 mmol ) DLMKHxEESH (254 mg, 1.83
mmol ) &2 DME (5.0 mL) Ei7k (1.0mL) o » ZEHKHE T » 90°C HE
4.0 /NFf - [RIESE 1%  WEZE 0 M EtOAc (50 mL ) FifeS fER1R -
ARk (20 mL x 3) FOEIFIREEKGE - SEKTRBIRE R - IRMERASR:
BRI (BERRE - EtOAc) SEIEY) 333.23 mg » FER : 60% -
MS (ESI, pos.ion) m/z: 456.3 [M+2H]*" ;
'H NMR (400 MHz, CDCl;): § 7.93-7.91 (m, 2H), 7.66, 7.64 (dd, dd, 1H), 7.59
(s, 1H), 7.54-7.46 (m, SH), 5.32, 5.30 (d, d, 2H), 5.23-5.16 (m, 2H), 4.41-4.36
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(m, 1H), 4.30-4.25 (m, 1H), 3.85-3.78 (m, 1H), 3.69-3.65 (m, 1H), 3.63 (s, 6H),
3.62-3.54 (m, 1H), 3.24-3.16 (m, 1H), 2.81-2.77 (m, 2H), 2.44-2.35 (m, 3H),
2.30-1.58 (m, 18H), 0.97, 0.95 (m, m, 6H), 0.91, 0.89 (m, m, 6H) ppm -

Tk 39
»
;‘ &lo . H\\Q Y ~ -~
\
A GO

BRERR -
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/
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Br
oH PPA_ éé NaBH,  }— PTSA Br/\/\/ _
MeOH \ / 0 T 5o°/ NaOH/
TEBAC/DMSO

39-5
NaBHJACOH NIS/CF2COOH BBra TfZO/Py
PAIC/iPIOH g \ MeCN ~o \ HO \ . : “bem  Tio \
39-6 397 39-9
O:N I o 9 .
2 Na,SO 1).80C
NesSOs Loq S-NH ul B"Q‘S 1—Em,—t—'
6 2).NHj- H20 O2 2)K ;,coa:‘ce one
Br 3910 391102 :1912N°2 3913 Kz
o) 0.9

00 /O\[f N \.)LOH s ~NH
Br O\\S,P PdiCH,  Br iS4 o i 112 g Py
N —— NH HERS

EtOAc A
N/)""‘ N O DIPEA/EDCIDCM 2916 O:S
3915 HN o
QO

39-14 CbzN H

N
o 0 o\\,(? O\
BB, 1-12-2 o S~NH
o 0 -° P O
N

Pd(dppf)Clp*CHClo/KOACDME

3917 O<S
HN
=0
a
\
o N D H_P° O
— \ N PA(PPhs)a/KoCO3 _ Ho. H O
o ﬁ‘@*@ \\g " 110 NT \ N~(
K o o DME/H,0 \ ./ \_N
63 N o °©
399 3918
o.?
i S~
,B\@\ e (j
o
NN
3917 O=S %
HN>= o=
H
aQ N
o
Pd(PPhs)e/KoCOy/DME/H,0 —
HN—§ 3919

HER 1) kEY) 39-2 B

14k A1) 39-1 (4.037 g, 22.3 mmol ) B PPA (50.87 g, 24.8 mmol ) HHR
EHEA » 80 °C I 4.0 /N » RIESER1R  IIAVK/K (250 mL) IR
FE& > KJ/gH EtOAc (100 mLx5) ZEHY » SEHAE » 53 BRIk S 505 TR
FIEEFIE /KGR » 7K Nay SO, HZ1E » VRHER A e o llEsti (L (LER ) -
PE/EtOAc = 3/1) {55 @E M 2,18 g » FEK : 60% -
MS (ESI, pos.ion) m/z: 164.5 [M+H]" ;

"H NMR (400 MHz, CDCls): 6 8.48-8.46 (m, 2H), 3.87 (s, 3H), 3.13-3.09 (m,
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2H), 2.78-2.74 (m, 2H) ppm »
FER2) &Y 39-3 AR

rHEEY) 39-2 (9.78 g, 60 mmol ) YAFAFEE (150mL) > 0°C F » i
A NaBH, (1.3 g, 40 mmol) - fI56%% » Z=WMIHE 1.0 /NEF - KIESER% >
AZK (50 mL) PEJESHE - BREFEE - ZKEH EtOAc (50 mL x3) #KHY > &
HEHME » RS  BUKFRBEING IR » IRFERICH g T4 Bt
ft. (FElE%| - PE/EtOAc=1/4) 1§EIFEW) 792 g > FEHK : 80% o
MS (ESI, pos.ion) m/z: 166.5 [M+H]" :
'H NMR (400 MHz, CDCI5): 6 8.27-8.25 (m, 1H), 8.09 (m, 1H), 5.26-5.22 (m,
1H), 3.86 (s, 3H), 2.98-2.94 (m, 2H), 2.70 (brs, 1H), 2.57-2.48 (m, 1H),
2.03-1.96 (m, 1H) ppm -
HE3) EY 39-4 G

B &Y 39-3 (2.7 g, 16.4 mmol ) &> THF (100mL) &> 0°C | »
JUA p-TSA (1.4 g,8.2 mmol ) » JN5E# » I 2.0 /NKF - KIESE 2% > B E
2 0 JIABEA] NaHCO; 3#8 (50 mL ) ¥R FE » ks THF - FIERYIH
EtOAc (50 mL x 3) ZZHY - HHEEFHeFI Bk e » BRI -
BHERET o EM L (ZEBE : PE) B3 AE 964.78 mg » FER :
40% o
MS (ESI, pos.ion) m/z: 148.5 [M+H]" ;
'H NMR (400 MHz, CDCl3): & 8.18-8.17 (m, 1H), 7.32-7.31 (m, 1H), 6.98-6.95
(m, 1H), 6.66-6.64 (m, 1H), 3.88 (s, 3H), 3.39-3.38 (m, 2H) ppm
HER4) (LEY) 39-5 A

BHEY) 39-4 (1.003 g,6.82mmol ) > 1, 4-—3& T 4§ (1.54 g, 7.15 mmol )
LAk TEBAC (0.3 g, 1.36 mmol ) A2 DMSO (30mL) # > 0°C T » #&18
10 NaOH Hy/KiBH (50%, 2.0 mL) » JGEE » 50 °C KJE 2.0 /)\NES o 7 JESE
1% > JIAZK (50 mL) ZEWIE » /K@ EtOAc (50 mL x 3) ZEHY » Ffs
MIF SR R K BER - SEKARBRENTZEE - IRMER Ao sm i (BER
i : PE) 92T EHIRY) 1.08 g » EEEK 1 69% -
MS (ESI, pos.ion) m/z: 202.5 [M+H]" ;

'"H NMR (400 MHz, CDCl;): 6 7.89 (m, 1H), 7.33-7.32 (m, 1H), 6.75, 6.74 (d, d,
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1H), 6.64-6.61 (m, 1H), 3.87 (s, 3H), 2.21-2.11 (m, 2H), 1.85-1.66 (m, 4H),
1.55-1.45 (m, 2H) ppm -
R S) EY 39-6 HIERK

RHEEY) 39-5 (943.25 mg, 4.69 mmol ) YEMREFNEE (15mL) &> 435
AL =R PA/C (100 mg) - EEEE (0.56 g, 9.38 mmol ) LU}z NaBH, (0.7
g, 18.76 mmol ) » 58 » EIRKFE 1.0 /NEF o KIESE21% » WRe 1580
IRIIRAE R AR AT BER L. (JERRT - PE) BEIBEEHIRY) 7812 mg »
Bk 82% o
MS (ESI, pos.ion) m/z: 202.3 [M+H]" ;
'"HNMR (400 MHz, CDCls): 8 8.01 (m, 1H), 7.88 (m, 1H), 3.85 (s, 3H),
2.83-2.79 (m, 2H), 2.30-2.15 (m, 4H), 1.87-1.61 (m, 6H) ppm -
HBR6) EY 39-T G

B &Y 39-6 (5.322 g,26.2 mmol ) Eid NIS (6.5 g, 28.8 mmol ) FFiFH
MeCN (60mL) &1 0°C T » €831 CFsCOOH (0.59 mL, 7.9 mmol ) »
R - 45 °C NIERT - [ESE 2% YA IEWR > FIERYIINAK (50 mL) »
H EtOAc (60 mL x 3) Z£HY » SHEHEAE - FHBERIGERTAESN (30 mL x 2)
Bk » 7K NapSO, Rz LR - IRAHR A BT BRI (L (YEIRT : PE) 15-3I4E
BARHE 7.758 g » R 1 90%
MS (ESI, pos.ion) m/z: 330.5 [M+H]" ;
'HNMR (400 MHz, CDCly): §7.73 (s, 1H), 3.89 (s, 3H), 2.85-2.82 (m, 2H),
2.37-2.28 (m, 4H), 1.95-1.86 (m, 2H), 1.78-1.61 (m, 4H) ppm -
L) EY 39-8 A

&%) 39-7 (1.553 g, 4.72 mmol ) IFHA DCM (10 mL) 1> -78 °C F »
ARISFA=IAAN (1.79 mL, 18.89 mmol ) - {5 » [EF K HE 10 g% - =
RS HE 1.0 /N » [UESE R 1% IIAVKOK (50 mL) S E » 7k @ DCM

(30 mL x 3) Z£HY » &AM - FSIFIREEK B - /K NaySO, 851

IRmE AT AT /Bt (BERRAR - PE/EtOAC = 10/1) 15%1 1.338 g (¢
ARHE » FEHR 1 90% -
'H NMR (400 MHz, CDCl5): 8 8.00 (brs, 1H), 7.86 (s, 1H), 2.81-2.78 (m, 2H),
2.37-2.29 (m, 4H), 1.95-1.86 (m, 2H), 1.79-1.61 (m, 4H) ppm -
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A 8) G 39-9 NG

LAY 39-8 (1.3356 g, 4.24 mmol) %> DCM (10.0 mL) & > 0°C
T AR ANLLE (0.85 mL, 10.58 mmol ) » ###4 10 /388#1% - A= P
BEET (1.07 mL, 6.36 mmol ) » e - Z= VB HE 1.0 /NFF - RIESER% » TIA
vk7k (25 mL) BEEIE » ZKER DCM (30 mL x 3) ZKHY » 5 KA FH B A
BHIKPER » 7K NapSO, 52088 - IRME R A @ lesi it (YElRAE © PE)
1§20 1.705 g FEHHIAR » ZEE : 90% -
'H NMR (400 MHz, CDCl;): 6 8.09 (s, 1H), 2.99-2.95 (m, 2H), 2.37-2.29 (m,
4H), 1.95-1.87 (m, 2H), 1.77-1.61 (m, 4H) ppm °
HEE9) LAY 39-11 AT

(&1 39-10 (5.0 g, 22.7 mmol ) ¥ EtOH (60 mL ) &1 » J A Na,SO;

(7.16 g, 56.8 mmol) HJZFE (100 mL) Bi/k (125 mL) RYEAETR @ EE

70 °C JFE 15 /]NKf - FESE 2 1% R ER - SR (2 M) FHEIRER pH
EE 2 1% > IefEEW - RIERYINASEFIRE K (100 mL) @ EIFREERER
stk o iiAZK (10 mL) » B FER S E 0°C » FREHRSHTH » 7 EIRSAT
H5E2 1% o B - 5ELEY 39-11 (5.675g > FEHR 1 89%) -
MS (ESI, pos.ion) m/z: 281.5 [M+H]" :
'"H NMR (400 MHz, CDCl;): 6 8.75 (br, 1H), 8.31 (m, 1H), 8.07 (m, 2H) ppm -
HBR10) (L5 39-12 FIER

KrEfLantE (5.0 mL) FEAEMLEY) 39-11 (3.0 g, 10.6 mmol) F1 DMF

(1d) BIFAZE (50 mL) &% » f§% - JOEAEIFE 4.0 /NFF - ESER1R -

WAl YRHE > RIERYIHRZE (4.0mL) 7 - -10°C 1 » I ABERI S E ik
AW (1.0 mL) F1 THF (10 mL) » {E{RHE 2.0 /NK - RIESE 1% - S
B (6 M) Sl pHEE 4 > UGG - S2BRERIRAE » mIRIERIEAEIRYH
JOA PE (15 mL) > FEHEATH @@ EERIEY) 39-12 -
MS (ESI, pos.ion) m/z: 280.5 [M+H]" ;
'"H NMR (400 MHz, CDCl5): 6 8.18, 8.17 (d, d, 1H), 8.03, 8.00 (d, d, 1H), 7.84,
7.81 (d, d, 1H), 5.47 (br, 2H) ppm °
FH 1) &Y 39-13 BIEH

A1) 39-12 (2.12 g, 7.5 mmol ) ¥EA HI (57%, 25 mL) 7K¥A¥RH
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90 °C [ZJE 4.0 /]NFf - IESE 2R » WwE = A EtOAc (50 mL) ik
R FERT% » 73 BIFAGRA R IR BRI TR - BFIRRER S A I RIB A R /K vE ik -
MEKBRRINRZER - IR S ERE (FiEMH © CH;CN/H0 =
22/78-52/48 (& 0.01% NH;.H,O #2R ) ) /S EIEY 1.86 g
MS (ES, pos.ion) m/z: 251.5 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 7.62-7.60 (m, 1H), 7.18-7.15 (m, 2H), 4.85 (brs,
4H) ppm °
SRR 12) (LEY) 39-14 UG

14 = Z £ (4.05 mL, 29.6 mmol ){RETE A L&Y 39-13(1.86 g, 7.4 mmol )
HIPSEd (20 mL) R+ - 0°CF » INALEY) 38-2 (1.28 g, 4.8 mmol) -
DusER » [EIRFE 5.0 Nk - SESERTR » IIAZK (20 mL) iR ER -
FEERE (2 M) FHET pH EZE 4 - FEIEHTH - BIRREEIERSEY) - R
BB A SRR - IABREESR (1.5 g, 10.87 mmol) AY7K (10 mL) #H# -
[E157% 2.0 /NEKE - R FESE S 1% > FEARE (2 M) 3 pH (B2 4 - FEIENTH > &
RS I ERRE A - KUk - BSEBIRE G EE (FEhd -
CH;CN/H,0=35/65-65/35 (& 0.75% CF;COOH #&fiT# )) 15E|&EY 083 g »
FEZ 1 45% -
MS (ESI, pos.ion) m/z: 464.5 [M+H]" :
'H NMR (400 MHz, CDCl3): 6 7.93, 7.90 (d, d, 1H), 7.77-7.76 (m, 1H), 7.43,
7.41 (d, d, 1H), 7.28-7.22 (m, 5H), 6.30 (brs, 1H), 5.14-5.13 (m, 2H), 4.86-4.80
(m, 1H), 3.68-3.62 (m, 1H), 3.50-3.43 (m, 1H), 2.22-1.98 (m, 4H) ppm -
HE13) &Y 39-15 KIETK

RHE(LERY PA/C (035 g) MIAZEILEY) 39-14 (3.72 g, 8.03 mmol) Y
EtOAc (40 mL) A% » 15 10 AR Hy /T 0 40 °C SHE 5.0 /NEF o [
FESER1% » MIRFRE PA/C - JRMERISELEY) 39-15 (227 g FESR 1 86% ) °
MS (ESI, pos.ion) m/z: 330.5 [M+H]"
HER14) (LEY) 39-16 KIEHK,

B &% 39-15 (3.29 g, 10 mmol ) » {£5%) 1-11-2 (1.93 g, 11 mmol ) [
5 EDCI(2.10 g, 11 mmol ) DCM (30 mL ) 12 0°C 7 » #2189 A DIPEA

(6.6 mL, 39.9 mmol ) » % > ZIFIE 3.0 /NEF - KFESER1% 1A DCM
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(100 mL ) ke MR - /351K (30 mL x 3) » @b ELvARRFIsERN £k
Buik > SEOK TR BRENRZ LR  YRHE AR BT S Bl L ( WElR ] : PE/EtOAC = 2/1)
SEIEY 243 g BEER 1 50% -

MS (ESI, pos.ion) m/z: 487.5 [M+H]" :
'"HNMR (400 MHz, CDCls): §7.93, 7.90 (d, d, 1H), 7.77-7.76 (m, 1H), 7.43,
7.41(d, d, 1H), 6.30 (brs, 1H), 5.32, 5.29 (d, d, 1H), 5.08-5.04 (m, 1H),
4.31-4.26 (m, 1H), 3.63 (s, 3H), 3.62-3.57 (m, 1H), 3.26-3.18 (m, 1H), 2.38-2.31
(m, 1H), 2.10-1.97 (m, 2H), 1.91-1.71 (m, 2H), 0.97, 0.95 (m, m, 3H), 0.91, 0.89
(m, m, 3H) ppm -
SER1S) (&Y 39-17 I ERK

B &Y) 39-16 (442.3 mg, 0.91mmol ) » £.5%) 1-12-2 (463 mg, 1.82
mmol ) » Pd(dppf)Cl>CH,Cl, (71 mg, 0.09 mmol) Lz KOAc (268 mg, 2.73
mmol ) ¥ DMF (5.0 mL) - ZRLRFE T » 90°C SHE 3.0 /NKF » [JESE
E1% > A EtOAc (50 mL) File [ FEWR » #3138 » S5 HIRZk (20
mL x 3) FOIRIR BBtk - SKGTRRENTZE: - IRMEER A B I R L

(VEHRT © PE/EtOAc =2/1) 1530EY) 427.8 mg » FEZR © 88% o
MS (ESI, pos.ion) m/z: 535.3 [M+H]" ;

'"H NMR (400 MHz, CDCls): 6 8.02 (t, 1H), 7.80, 7.78 (d, d, 1H), 7.46, 7.44 (d,
d, 1H), 6.30 (brs, 1H), 5.32, 5.29 (d, d, 1H), 5.08-5.04 (m, 1H), 4.31-4.26 (m,
1H), 3.63 (s, 3H), 3.62-3.57 (m, 1H), 3.26-3.18 (m, 1H), 2.38-2.31 (m, 1H),
2.10-1.97 (m, 2H), 1.91-1.71 (m, 2H), 1.32, 1.29 (m, 12H), 0.97, 0.95 (m, m,
3H), 0.91, 0.89 (m, m, 3H) ppm «
H16) LEY) 39-18 RIS

&Y 39-9 (1.5196 g, 3.4 mmol) » 14,57 6-3 (1.687 g, 3.4 mmol)
Pd(PPh;), (196.7 mg, 0.17 mmol ) FIRKEEHR (1.412 g, 10.22 mmol ) B
FEH - NoERF#E T » 435033 A DME (24.0 mL) Fitizk (6.0mL)» 90 °C
IZHE 4.0 /NEF » FESE 21 - W= 0 A EtOAc (80 mL) FfEIX fEW
& > 20HIAZK (20 mL =3 ) FISEFIREEAKVERE - MK NapSO, 871 » ik
REAE et iR AL, (PERER - DCM/MeOH = 100/1) BB RO ERE 1.17 g,
FEE 1 50% o
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MS (ESI, pos.ion) m/z: 690.5 [M+H]" ;
'"H NMR (400 MHz, CDCl;): § 8.53 (s, 1H), 7.84-7.80 (m, 2H), 7.69-7.68 (m,
2H), 7.59 (s, 1H), 5.32, 5.29 (d, d, 1H), 5.23-5.19 (m, 1H), 4.41-4.36 (m, 1H),
3.85-3.78 (m, 1H), 3.69-3.64 (m, 1H), 3.63 (s, 3H), 2.98-2.94 (m, 2H), 2.42-2.34
(m, 2H), 2.31-2.15 (m, 5H), 2.13-1.91 (m, 4H), 1.79-1.62 (m, 4H), 0.97, 0.95 (m,
m, 3H), 0.91, 0.89 (m, m, 3H) ppm o
FERNT) 1LEY) 39-19 HIERL

B &Y 39-18 (420.44 mg, 0.61 mmol ) » 5% 39-17 (325.88 mg, 0.61
mmol ) > {.5%) Pd(PPh;), (70 mg, 0.05 mmol) DUSzHREEHH (254 mg, 1.83
mmol ) B2 DME (5.0 mL) Eidsk (1.0mL) & » FRHEE T 90°C FE 4.0
/NEF o FESER1% 0 WEZER 0 IIA EtOAc (50 mL ) S ERE » 735
FI7K (20 mL » 3) MIgEFIREKEHE - BOKTRBRENZR » IRAEERE T
SrBERifl (BEBRA © EtOAc) 5EIFEY) 346.76 mg » EER © 60% -
MS (ESL, pos.ion) m/z: 475.3 [M+2H]*" ;
'H NMR (400 MHz, CDCl3): 6 8.65 (s, 1H), 7.94, 7.92 (d, d, 1H), 7.88-7.84 (m,
3H), 7.69-7.66 (m, 2H), 7.59 (s, 1H), 7.52, 7.50 (d, d, 1H), 5.32, 5.29 (d, d, 2H),
5.23-5.19 (m, 1H), 5.08-5.04 (m, 1H), 4.41-4.37 (m, 1H), 4.31-4.26 (m, 1H),
3.85-3.78 (m, 1H), 3.69-3.65 (m, 1H), 3.63 (s, 6H), 3.62-3.57 (m, 1H), 3.26-3.18
(m, 1H), 2.91-2.87 (m, 2H), 2.44-1.61 (m, 20H), 0.97, 0.95 (m, m, 6H), 0.91,
0.89 (m, m, 6H) ppm
HHp) 40

~ o

' ‘. NOY\”J\O/
ESYN 0 O) L

H
N k

O o
T

PN

BRERR -
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3'\/\/9' NaBHJACOH 8By _ Ti,OPy

—_—

o 50% NaOH/ Pd/C, i-PrOH o DCM  HO OH DCM
/ TEBAC/DMSO

14 40-1
\/ o
T e C oAy or
%ﬁ /\(\7 113 ] Q\( O O \ N
N
Tfo PA(PPh3)/K2C04/DME/H,0 /OTN \/&O 05
404 0 _AL

FE 1) EY) 40-1 G

BirEY1-4 (120 g,6.82mmol ) > 1, 3- —JRA%E (1.43 g, 7.15 mmol )
LAK. TEBAC (0.3 g, 1.36 mmol ) ¥AFA DMSO (30mL) 1> 0°C | » #818
%A NaOH 7K iA¥R (50%, 2.0 mL) » Ji8 » 50 °C SZHE 2.0 /NKF - [SfESE
2% > IAZK (50 mL) I HE » 7Kj@ F EtOAc (50 mL x 3) ZEHY » &
B - FBERI K OEk - SUKRIRRSRTZIR » IRMEERASA g o BRI

(YEfE - PE) BEIEAMRY) 958 mg » EH : 65% -

MS (ESI, pos.ion) m/z: 217.5 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 6.99, 6.97 (d, d, 1H), 6.66, 6.64 (m, m, 1H), 6.63,
6.62 (m, m, 1H), 6.4, 6.42 (m, m, 1H), 3.82 (s, 3H), 3.76 (s, 3H), 2.40-2.31 (m,
2H), 2.07-1.97 (m, 2H), 1.92-1.71 (m, 2H) ppm
HE2) LGP 40-2 BIEREL

BiftA1) 40-1 (1.013 g, 4.69 mmol ) FMREANEE (15mL) dr - 5350f0
AL ER PA/C (100 mg) » EERE (0.56 g, 9.38 mmol ) LAz NaBH, (0.7 g,
18.76 mmol ) » JI5E#% » EIRIHE 1.0 /NKF - KIESE 2R » WRe 58I > 38
TRTE R AR o BERi . (BERRA : PE) SEIEAMIRY) 8184 mg » &
31 80% o
MS (ESI, pos.ion) m/z: 219.1 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 6.71, 6.69 (m, m, 1H), 6.63, 6.61 (m, m, 1H),
3.87 (s, 3H), 3.77 (s, 3H), 2.83-2.79 (m, 2H), 2.36-2.18 (m, 4H), 2.15-1.99 (m,
3H), 1.82-1.70 (m, 1H) ppm
SR 3) L&) 40-3 HIGHL

k&% 40-2 (837.6 mg, 3.84 mmol) AHY DCM (15mL) & - -78°C
T AR180A BBrs (2.2 mL, 23.04 mmol ) » {5 - ZRSME 1.0 /NKf - SHE
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2% > VKK (20 mL) FREHE > KfEH DCM (20 mL x 3) ZKHY @ &
THATHAE - FEERN R KGR - MKERBRINEZER - IRME TR @ T 43 Bt
b, (EEREHE] : PE/EtOAC = 4/1) BE(H Al 583.99 mg » FESR 1 80% o
MS (ESI, pos.ion) m/z: 191.5 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 6.58, 6.55 (m, m, 1H), 6.50, 6.48 (s, s, 1H), 5.24
(brs, 2H), 2.74-2.71 (m, 2H), 2.40-2.23 (m, 4H), 2.21-2.03 (m, 3H), 1.86-1.74
(m, 1H) ppm °
FER 4) LG 40-4 BIEK

YLV 40-3 (577.9 mg, 3.04 mmol ) ¥&H DCM (15 mL) 1+ 0°C F
w8 A g (1.95 mL, 24.32 mmol ) » #2410 57¢5%% » A THO(2.04 mL,
12.16 mmol ) » ji#8 » FESE 2.0 /NEf o SHESERTR » AIUok (50 mL) #
W IE 7Kg DCM (30 mL = 3) Z2HY » &H-AHAH - F SRS Bk stk -
KRR ENEZER - IRAERR A IEr R (FEiRE - PE) B3lEtliiR
128 g » FEHE : 93% o
'"H NMR (400 MHz, CDCLy): 6 7.31, 7.29 (s, s, 1H), 7.15, 7.12 (m, m, 1H),
3.08-3.04 (m, 2H), 2.40-2.23 (m, 4H), 2.19-2.15 (m, 2H), 2.10-1.99 (m, 1H),
1.82-1.70 (m, TH) ppm -
HER 5) hEY) 40-5 FIE R

A 40-4 (49.94 mg, 0.11 mmol) » {59 1-13 (131.68 mg, 0.28
mmol ) » Pd(PPh;); (25 mg, 0.02 mmol ) LUK K,CO; (91 mg, 0.66 mmol ) §&
#HA DME (2.0mL) 1 7K (04 mL) - FSHRHEHE T > 90°C KHE 4.0 /)5
I o IESE2R > A EtOAc (20 mL) R EWR - FIsEFI Rk stk - M
IKTRBRENRZIR - IRAE R @Bk (FEliE] : DCM/MeOH = 50/1)
BEEGRERE 74.14 mg - FEZK 1 80% -
MS (ESI, pos.ion) m/z: 843.5 [M+H]" ;
'H NMR (400 MHz, CDCl): 6 7.71-7.70 (m, 1H), 7.63, 7.61 (s, s, 1H),
7.59-7.54 (m, 3H), 7.50, 7.48 (d, d, 1H), 7.44-7.39 (m, 2H), 5.32, 5.29 (d, d, 2H),
5.24-5.20 (m, 2H), 4.40-4.35 (m, 2H), 3.84-3.78 (m, 2H), 3.68-3.64 (m, 2H),
3.63 (s, 6H), 2.79-2.75 (m, 2H), 2.51-1.70 (m, 18H), 0.97, 0.95 (m, m, 6H), 0.91,
0.89 (m, m, 6H) ppm °
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Hied! 41

BEREERR

() e~ o
O aBH‘/f\cOH B8B1, Tt,0/Py
o) O O 50% NaOH/ o O o PdC.HPOH o DCM  HO- OH DCM TfO OTt
/ \ TEBACIDMSO / \ / \
M3

4 a2 414 as

OH Q :j:q 0
M 1-9 Q O Br. B-B 1-12-2
Bh._s O B s O goc O NH,OAc s H [ > o ©
Ly = M NBoc 7=\ "xylene L~V Facmoron KOACIOMF
PTSA V4 8r DIPEA/DCM s s \ Boc (dppfCl*CH,Clyf!
- 419
Bi

418 a7
" N o N
: 0
OY\N'&O1~11-2 O—‘/(\ SN
H N 9] H N ~
8oc N o - ¢ OH N H W/ o
Ne 4 Vs g HOHEA, NQ.W N s 8 e ————— o
() o ea . ) N e EDCIDIPEA/HOAT/DCM HN—/ 4112

Z=

H %
B 41-11.2HCI o=( %
41-10 % Vs
\__/ o
o] O A
/ ‘B/Q‘ N/U\o/
-/ 9 o N\ N H
TtO oTf 416 0 H 1413
o M no B
PdA(PPh3)/K,CO/DME/H,0 S N N Pd(PPh;)¢/K2CO3/DME/H,0
: z 4113 | )—O
N
-/ o
H i o
N <O NH
N 0:(s
=t 0
)g \-/go N O s \Nw
/
° A 4114 N

HEE 1) (LEY 412 AR

RS 41-1(1.296 g, 6.82 mmol ) 1, 3- 3R %E(1.363 g, 6.82 mmol )
AR TEBAC (0.3 g, 1.36 mmol ) /72 DMSO (30mL) /1> 0°C | » 8
18 A NaOH HYZKIEH (50%, 2.0 mL ) » &5 » 50 °C KHE 2.0 /)NEf » [T
SEER  IIAZK (50 mL) g IE - /KfgH EtOAc (50 mL x 3) ZHY » &
(AT - IR BENR - MOKGRERENZ R - JRHE RS SR 40 Bt
v (FEltA - PE) BB AR 1.02 g ER 1 65% -
MS (ESI, pos.ion) m/z: 231.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 8 6.62, 6.60 (m, m, 1H), 6.46, 6.44 (m, m, 1H),
6.17-6.13 (m, 1H), 5.82-5.77 (m, 1H), 3.81 (s, 3H), 3.74 (s, 3H), 3.41-3.40 (m,
2H), 2.42-2.33 (m, 2H), 2.08-1.99 (m, 2H), 1.90-1.69 (m, 2H) ppm -
SER2) EY N3G
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RHEY) 41-2 (1.079 g, 4.69 mmol) FHEFEE (15mL) & > 23510
Atk ER) PA/C (100 mg) » EEEE (0.56 g, 9.38 mmol ) LK, NaBH, (0.7 g,
18.76 mmol ) - fi5Efk - ZERIE 1.0 /N o KIESE 2% » WRe 38 » 18
WIRMERAE AT R (Ve © PE) SEIFECQMIRY 9254 mg » &
K 185% o
MS (ESI, pos.ion) m/z: 233.5 [M+H]" ;

"HNMR (400 MHz, CDCl;): 6 6.83, 6.81 (m, m, 1H), 6.67, 6.65 (m, m, 1H),
3.85 (s, 3H), 3.76 (s, 3H), 2.78-2.48 (m, 6H), 2.13-1.98 (m, 2H), 1.92-1.69 (m,
3H), 1.52-1.44 (m, 1H) ppm -

HBR3) LEY) 41-4 5L

k&Y 41-3 (891.45 mg, 3.84 mmol ) ¥fA DCM (15mL) 1 > -78°C
T R A BBrs (2.2 mL, 23.04 mmol ) » 5 » {EIRSIE 10 /388% - =
IRDHE 1.0 /NFf - RFESE 2% » FivkK (20 mL) ¥R » 7K@ A EtOAC

(20 mL x 3) Z£HY » AHAEFH BRI R KRR - SUKTRERINEZ IR - JBHETR
RSt BERI AL (R - PE/EtOAC = 4/1) 53] H 1 [EHE 627 mg » BESR °
80% o
MS (ESI, pos.ion) m/z: 205.5 [M+H]" ;

'"H NMR (400 MHz, CDCLy): 6 6.50, 6.47 (t, t, 1H), 6.34, 6.32 (t, t, 1H), 5.24
(brs, 2H), 2.76-2.47 (m, 6H), 2.17-2.02 (m, 2H), 1.88-1.69 (m, 3H), 1.56 (m, 1H)
ppm °

SR A) (LEY 41-5 AR

BaY) 41-4 (620.52 mg, 3.04 mmol ) AR DCM (15mL) &t > 0°C
o BRIEIALTE (1.95 mL, 24.32 mmol ) # » ##P 10 /34 - A ZHHF
FERERT (2.04 mL, 12.16 mmol) » %2 - ZE K E 1.0 /NbF - KFESE R 1% -
FIvKZK (20 mL ) 35 S RE » K& EtOAc (20 mL x 3) Z5HY » A 154
FHERI R KPR - MOKAREREREZEE » IRHERASHEahT DBt (ERE -
PE) 52 tidiikY) 1.28 g » B 1 90% o
"H NMR (400 MHz, CDCls): § 7.33,7.31 (s, s, 1H), 7.20, 7.18 (t, t, 1H),
2.79-2.53 (m, 6H), 2.35-2.26 (m, 1H), 2.09-1.66 (m, SH) ppm °

SES) S 41-T BIE R
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B &% 41-6 (5.947 g, 29 mmol ) » NBS (5.76 g, 32 mmol ) DK p-TSA
(1.0 g, 5.2 mmol ) IEEHSIERF - FHEZE 100 °C SHE 0.5 /NKF - ZfESE

2% WERE - JIADCM (100 mL) Ak (50 mL) - 73¥4R » /K/EH]
DCM (50 mL x 3) ZEHY » S HAREAE - BIRIREEKGEHE - /K NSO, #7
B IRMERAALEr o BEi(L (BEIE  PE/DCM = 5/1) 152 EEHRY)
5.72 g » B 1 70% o
MS (ESI, pos.ion) m/z: 284.97 [M+H]" ;
'H NMR (400 MHz, CDCls): § 7.55 (d, 1H, J = 4.0 Hz), 7.14 (d, 1H, J = 4.0 Hz),
4.29 (s, 2H) ppm -
FE6) (L&Y 41-8 (G

BibEY 41-7 (5.64 g, 19.8 mmol ) F1{LEY71-9 (4.7 g, 21.8 mmol) &
FADCM (100 mL) & » 0°C T » #8874 A DIPEA (3.62 mL, 21.9 mmol ) »
TR > ZEIRSE 3.0 /NEF o [RESER1R - IIAUK (50 mL) HIENMHE - R
DCM - /K@M EtOAc (50 mL x 3) ZEHY - GG - BIFIREEKIuHE -
7K Na, SO, 5z » IRFEZRASKE @A BERi L (PRl © PE/EtOAc=2/1)
BEFEAER S8 g EXR 1 70% -
MS (ESJ, pos.ion) m/z: 418.3 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.49 (d, 1H, J = 4.0 Hz), 7.13 (t, 1H, J = 4.0 Hz),
5.23-5.02 (m, 2H), 4.48-4.37 (m, 1H), 3.60-3.38 (m, 2H), 2.29-2.26 (m, 2H),
2.11-1.92 (m, 2H), 1.44 (s, 9H) ppm °
FET) EY) 419 AT

BEY) 41-8 (7.948 g, 19 mmol ) Lz NH,OAc (22.2 g, 288 mmol )
FRFN 2 (100 mL) - 140°C THE 5.0 /NK; - BRI - i E=E
B> MAZK (100 mL) ZEIESFE - 7Kg EtOAc (100 mL < 3) ZEHY @ &1{#
e - BRI R KGR » f/K Na SO, HZ R - IRME A g - BER (L (¥
i« PE/EtOAc=4/1) 15X &G ERE 694 g R 1 92% -
MS (ESI, pos.ion) m/z: 398.32 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 10.51 (br, 1H), 7.07 (s, 1H), 6.94 (s, 2H),
4.91-4.90 (m, 1H), 3.39 (s, 2H), 2.98 (s, 1H), 2.12 (s, 2H), 1.95 (s, 1H), 1.48 (s,
SH) ppm -
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SR 8) EY 41-10 AL

Br&%) 41-9(995.8 mg, 2.5 mmol ) {597 1-12-2(0.96 g, 3.8 mmol )
PdCl,(dppf)CH,Cl, (0.11 g, 0.13 mmol) F1KOAc (0.74 g, 7.5 mmol ) JE&
R ERLH - BRIRE T » JIA DMF (12 mL) » 90 °C [ZFE 4.0 /[NFf - [
TR MBI 0 1A EtOAc (60 mL) it FERIR » #5588 - I8
Rk (30 mL x 3) FOEIANEEEKEEHE » HEZK NapSO, HZlR - IRAEERAS
FEBHT B (VEISAI : PE/EIOAC = 3/1) (3EIEICIEIRS 0.89 g » 5K :
80% -
'H NMR (400 MHz, CDCl3): 6 10.51 (br, 1H), 7.53 (s, 1H), 7.27 (s, 1H), 7.15 (s,
1H), 4.94-4.93 (m, 1H), 3.39 (s, 2H), 2.99 (s, 1H), 2.12-1.94 (m, 4H), 1.49 (s,
9H), 1.34 (s, 12H), 1.24 (m, 8H) ppm *
FH ) hEY 41-11 IS

&Y 41-10 (227.06 mg, 0.51 mmol) BFIRZEEZEE (4.0mL) >
HENE SN LB IEAW (3.0 mL, 4 M) » EEE - ZEE 8.0 /N © X
FESE 2% - JRHE SOERR - FIERYIINA EtOAc (5.0 mL) HEFFFT4EER - ialE
R AR ERS 213.26 mg - FESK © 100% °
MS (ESL, pos.ion) m/z: 346.5 [M+H]" -
FEH10) (hEY 41-12 HIERL

B &% 41-11 (121.27 mg, 0.29 mmol ) » (k5% 1-11-2 (0.11 g, 0.65
mmol ) » EDCI (0.12 g, 0.65 mmol ) PL HOAT (0.08 g, 0.59 mmol ) 5FFH°
DCM (5.0mL) &> 0°C T » #2183 A DIPEA (0.6 mL, 3.63 mmol ) » j&2 -
FEIRIE 3.0 /NKF - IESE 24 > IIA DCM (20 mL ) #if SRR » 4351
F @A SAWFIBFN R /K eItk - BE/KERBEEREZIE - IRFETRICHE @ T o
fifk (Ve - PE/EtOAC = 2/1 ) 55| H I yRIEHE 116.52 mg » EEH 1 80% o
MS (ESI, pos.ion) m/z: 503.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.68, 7.67 (s, s, 1H), 7.27 (d, 1H), 7.11 (dd, 1H),
5.56,5.55(d, d, 1H), 5.42-5.37 (m, 1H), 4.34-4.30 (m, 1H), 3.85-3.78 (m, 1H),
3.66 (s, 3H), 3.65-3.61 (m, 1H), 2.32-1.92 (m, SH), 1.33, 1.30 (m, m, 12H), 1.02,
1.00 (m, m, 3H), 0.93, 0.91 (m, m, 3H) ppm °
ZER 1) EY 41-13 FEH
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B{tEY) 41-12 (1.707 g, 3.4 mmol) » /L 5%) 41-5 (1.59 g, 3.4 mmol ) »
Pd(PPh;), (196.7 mg, 0.17 mmol ) FORREEFH (1.412 g, 10.22 mmol) EHIX
FEHEA - NofRFE T » 735 0EA DME (24.0 mL) FIffizk (6.0mL ) 90°C
[ZHE 4.0 /NEF - [FESERAE - B = A EtOAc (100 mL ) Fife < g
W 3B K FIBERI A K EENE > SE7K NaySO, B2 » IBHER AL @I
ik, (YRR : DCM/MeOH = 100/1) 1B AEFE 1.18 g SR 50% -
MS (ESI, pos.ion) m/z: 695.5 [M+H]" ;

"H NMR (400 MHz, CDCLy): § 7.45, 7.43 (t, t, 1H), 7.41 (d, 1H), 7.26, 7.24 (m,
m, 1H), 7.15, 7.13 (d, d, 1H), 6.89, 6.88 (s, s, 1H), 5.56, 5.55 (d, d, 1H),
5.42-5.37 (m, 1H), 4.34-4 30 (m, 1H), 3.85-3.78 (m, 1H), 3.66 (s, 3H), 3.65-3.61
(m, 1H), 2.42-1.92 (m, 15H), 1.86-1.68 (m, 1H), 1.60-1.52 (m, 1H), 1.02, 1.00
(m, m, 3H), 0.93, 0.91 (m, m, 3H) ppm °

FBR12) L&Y 41-14 51K

Br&%) 41-13 (423.46 mg, 0.61 mmol ) » {57 1-13 (286.86 mg, 0.61
mmol ) » {£.5%) Pd(PPh;3), (70 mg, 0.05 mmol ) DLRHxEEEH (254 mg, 1.83
mmol ) F&IZf* DME (5.0 mL) £k (1.0mL) > FELLET - 90°C X
FE 4.0 /NFF - (BT R1% - R = > TIA EtOAc (50 mL) Fif S FEH
SyAIAZK (20 mL x 3) FIEEFIREABEE - MKARBESHEZER @ IRMERASHE
fEtr o BiERtl, (BERRE © EtOAc) f3EIEY) 325.17 mg » ESR : 60% o
MS (ESI, pos.ion) m/z: 445.3 [M+2HJ** ;

'"H NMR (400 MHz, CDCL;): 6 7.65 (m, 1H), 7.58, 7.56 (m, m, 1H), 7.55, 7.53
(d, d, 1H), 7.52, 7.50 (d, d, 1H), 7.48, 7.46 (m, m, 1H), 7.41 (s, 1H), 7.15, 7.13
(d, d, 1H), 6.93, 6.92 (s, s, 1H), 5.56, 5.55 (d, d, 1H), 5.42-5.37 (m, 1H), 5.32,
5.29 (d, d, 1H), 5.25-5.20 (m, 1H), 4.40-4.30 (m, 2H), 3.85-3.78 (m, 2H),
3.68-3.67 (m, 2H), 3.66 (s, 3H), 3.63 (s, 3H), 2.74-2.58 (m, 2H), 2.42-1.92 (m,
15H), 2.53-1.69 (m, 19H), 1.52-1.44 (m, 1H), 1.02-0.89 (m, 12H) ppm ©
] 42
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F o
25» /J“
YE/&OHN/ N~ F
-0 _< L NS
NH
o S0
\

RS

o
‘ Br/\/o\/‘ar NaBH JAooH NISICFSCOOH _BBry THoPy
"50% NaOH/ Q OPd/C i-PrOH ) " MeCN o Gl I OH OcM | oTt
/
42-5

TEBAC/DMSO
424
D / Dess-Martin < DAST ﬁ {0 1), LIOH ’)/\N) Q BHyTHE TEMPO/TCCA
HO” Boe 0 ocm I\) % DCM F—FJ:) — W F OH THF J:) " , oM
426 a7 / 428 429 F 4240
N f F
L} § ooy [om¢ I 2 I\> G”—*””S" (oS
""" N N EtOH/M;
TMeOH N N 0, H go
4211 42-12 42 13 4214
B— | 1122
..... /< . /©)\ /< _NHOAe
OH g B oom ;: Toluene PdC!z(dppf)CHZC|2
4215 KOAS/DME
42 16
£ F o o o0
— il B-6 1122
h\/ I—{ /~OTf 425 {E\/N . s o
> < > = Tt _— -
PU(PPhy) /K;COyDME/H,O HN -/ Q O o PACly(dppf)CH,Ch
4247 4218 KOAG/OMF
£ N F
F
e} . IN\)M (NT42-14
|
-0~ = 3
; Pd(PPhy)¢/K;COyEIOH/H Q O
e o 94/K;C0JEIOHIH0 HN = 2 F
4219 42-20 BocN

b 100
HCLEA_ Y\N N Z;j\’N L) DB
EtoAc &  EDGIDIPEAHOAT/DOM. ’3‘ Nf/& HN-J i m(><,|::
HN / N a2-22 O

4Hc| N 0<F
a0 HN \;NH

S 1) LG 42-1 957K

RHEEY) 2-5 (996.2 mg, 6.82 mmol ) » 2,2°- "~ 7Bk (1.64 ¢, 7.15
mmol ) » TEBAC (0.3 g, 1.36 mmol ) #1554 DMSO (20 mL) H0°CTF »
FR1S A NaOH HI/K¥AWE (50%, 2.0 mL) » J55E » 50 °C [HE 2.0 INEE o
FESEZR > IIATK (100 mL ) YR ME » /K@ R EtOAc (50 mL x 3) Z£HY »
EHEEAE - BERIREE KL - KRR o P AR B AT 4 et
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ft (FEfER - PE) B3 amikY) 884.36 mg » XK 1 60% -
MS (ESI, pos.ion) m/z: 217.5 [M+H]" ;
'H NMR (400 MHz, CDCL;):  6.82-6.78 (m, 1H), 6.77, 6.75 (m, m, 1H),
6.65-6.62 (m, 2H), 6.53, 6.51 (m, m, 1H), 3.87-3.81 (m, 2H), 3.80 (s, 3H),
3.63-3.55 (m, 2H), 2.03-1.94 (m, 2H), 1.81-1.71 (m, 2H) ppm o
SER2) LEY) 42-2 HIER

R &) 42-1 (1.014 g, 4.69 mmol ) AHAEREE (15mL) > 35050
AL &R Pd/C (100 mg) - F&RE (0.56 g, 9.38 mmol ) A5z NaBH, (0.7 g,
18.76 mmol ) » I5c#% » ZRIIE 1.0 /NEF - KIESE R » W80 » 18
TISHE R AL BT B (L. (PR © PE) SEEAMIRY) 767.3 mg » B
K 1T75% o
MS (ESI, pos.ion) m/z: 219.5 [M+H]" :
'HNMR (400 MHz, CDCl5):  6.85-6.78 (m, 2H), 6.61-6.59 (m, 1H), 3.82 (s,
3H), 3.81-3.77 (m, 2H), 3.55-3.48 (m, 2H), 2.84-2.80 (m, 2H), 2.11-2.06 (m,
2H), 1.97-1.93 (m, 4H) ppm
B 3) LAY 423 TR

L&Y 42-2(5.715 g,26.2 mmol ) » NIS (6.5 g, 28.8 mmol ) /2 MeCN

(60mL) - 0°CF > 128N CF;COOH (0.59 mL, 7.9 mmol ) » j#&

45 °C BT - RIER 21, - I8 e FIBRIn Ak (50 mL) > F
EtOAc (60 mL x 3) ZXHY - FHAHAIBEFIERRMAEEN (30 mL x 2) #Eifk » M
7K NaySO, 571 » IRMERRE G BEsifk. (PR - PE) S5 yghs
7.66 g > FESE : 85% o
MS (ESI, pos.ion) m/z: 345.5 [M+H]" ;
'HNMR (400 MHz, CDCl,): § 7.48, 7.46 (dd, dd, 1H), 6.48, 6.46 (m, m, 1H),
3.83 (d, 3H), 3.79-3.73 (m, 2H), 3.57-3.50 (m, 2H), 2.87-2.83 (m, 2H),
2.24-2.18 (m, 2H), 2.04-2.00 (m, 4H) ppm «
SR 4) (LEY) -4 EHK

BHtE¥y 42-3 (1.32 g, 3.84 mmol ) {FR DCM (15mL) /1> -78°C | »
#& 2 A BBr; (2.2 mL, 23.04 mmol) - &5 - {HIRSHIE 10 8% » FIWK
FE 1.0 /NKf - [fESER 1% » FVUK/K (50 mL) B HE - 7k /@A EtOAc (20
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mL x 3) ZZHY » GHEHE - FeFI Kk - SOKTRBRINGZ R - IRHE
B EMT BRI (YERRE - PE/EtOAc =4/1) BEIHEERE 1014 g &
5 1 80% -
MS (ESI, pos.ion) m/z: 331.5 [M+H]" :
'H NMR (400 MHz, CDCl3): 6 7.39, 7.37 (dd, dd, 1H), 6.39, 6.37 (s, s, 1H),
4.81 (brs, 1H), 3.82-3.76 (m, 2H), 3.59-3.52 (m, 2H), 2.83-2.79 (m, 2H),
2.27-2.22 (m, 2H), 2.04-2.00 (m, 4H) ppm -
HERS) LEY 42-5 FIER

L&Y 42-4 (1.003 g,3.04 mmol ) FFRADCM (15mL) #:>0°CF »
FRIE I ANLNE (1.95 mL, 24.32 mmol ) 1% » #8#F 10 7388 - B A THO(2.04
mL, 12.16 mmol ) » &5 » IR HE 1.0 /NEf - IESE2% » Ak K (30 mL)
PRBIE > 7KJ&F] EtOAc (30 mL x 3) ZEHY - A HAHH O R Rk Rk -
KRBT - JRAE R g Rk (Ve © PE) SEIE IR
11263 g0 FERR : 90% o
'H NMR (400 MHz, CDCls): 6 7.60, 7.58 (dd, dd, 1H), 6.86, 6.84 (s, s, 1H),
3.79-3.73 (m, 2H), 3.57-3.50 (m, 2H), 3.00-2.96 (m, 2H), 2.26-2.20 (m, 2H),
2.03-1.99 (m, 4H) ppm °
AR 6) LEY) 42-T G

B &% 42-6 (6.856 g, 27.97 mmol ) IAFADCM (70 mL) - 0°C | »
R EHT-F5 T 3K (237 g, 56 mmol ) S3HEIIASKIERE RS » fi5etk - =ik
[HE 7.0 /Nt o [IESER 1% > FIBATRERER/KIE R (100 mL ) S FE @ 79
B+ EIE - SR DCM (100 mL = 3) Z2HY > SHARAE > HK Na;SO,
RZIE > IRAAER AR A Bl (PEMRE - PE/EtOAC = 6/1 ) 19 ENR kS 5.78
g EHR 8% -
AR T) LEY) 42-8 NG

&%) 42-7 (5.81 g, 23.9 mmol ) AR DCM (70 mL ) 12 -78°C | »
## Et;NSF3 (4.85 mL, 35.9 mmol ) &g AREHRF - M - [HIRSHE 2.0 /)
Rtk EWSE 19 /N - RIESE 2% » FHELEIKAIR (50 mL) R
f& > 7K@ DCM (100 mL x 3) ZZHY - S{-AHEAE » M7k NaySO, 571E » IR
HETR AL JE T 73 BRI (SRR - PE/EtOAC = 20/1) BRIk Ftak#E 5.0 g -
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FEHR 1 79% o
MS (ESI, pos.ion) m/z: 266.25 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 9.60 (brs, 1H), 4.60-4.57, 4.94-4.72 (m, m, 1H),
3.93-3.84 (m, 2H), 3.77 (s, 3H), 2.78-2.48 (m, 2H), 1.44 (d, 9H, J = 16 Hz)
ppm °
HER 8) L&Y 42-9 WG

B &Y 42-8 (5.0 g, 18.86 mmol ) &Y THF (40 mL) 1> 0°C T » ¥
FESEEKIEIE (1.5 g, 20 mL) UARS RS - EEIKE 2.0 NEF - K ESE 2
% > RIEERE (1 M) 3 pHEZE 5 > frZ THF > K@ HMER (1 M) 7
pH fE= 2 1% » F EtOAc (80 mL x 3) ZXHY » SEHAE - FETFIARE AR
Wk > MK NapSO, Bz - IRAERSEIE EaERE 454 g0 BER 1 94% -
MS (ESI, pos.ion) m/z: 252.23 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 9.60 (brs, 1H), 4.60-4.57, 4.94-4.72 (m, m, 1H),
3.89-3.74 (m, 2H), 2.78-2.48 (m, 2H), 1.44 (d, 9H, J = 16 Hz) ppm -
SR 9) LAY 42-10 A

BHEEY) 42-9 (2.37 g, 9.43 mmol ) A THF (30mL) §1-0°C F »
AU SIRIBAYR (14.2 mL, 1 M) » 5% » 2R E 2.0 /NiF - KFESE
2% > HHEE (4.0 mL) BHEKHAE - Rz THF » Fg&¥FH DCM (100 mL)
VB - 20 IRZK (40 mL x 3) FOEEFIAEEAKLERE - HE/K Na,SO, H71% - 32
TERSEECSERY 1.79 g B 80% -
'H NMR (400 MHz, CDCl): & 4.43-4.27 (m, 1H), 3.59-3.34 (m, 2H), 3.60-3 46
(m, 2H), 2.48-2.18 (m, 2H), 1.44 (d, 9H, J = 16 Hz) ppm °
SE10) L&Y 42-12 G

BHELEY) 42-10 (1.8 g, 7.59 mmol ) A DCM (20mL) #1-0°C F »
#F TCCA (1.77 g, 7.59 mmol ) JIARERZF > #2£4 TEMPO /) DCM 3%

(120 mg, 0.76 mmol, 5.0 mL) AR+ - 55 - {EHIRSHE 1.0 /NEF4% -
FIRSHE 1.0 /N o SFESE 2% 0 SERIEER LGNS - IR SR RS AR
(40 mL x 3) gk » $E7K Na,SO, 28 » IRHE I RIERMITA & FEE (20 mL,

TM) 0 0°C THE 0.5 /NKF#: - FRETEE 1.0 /NE - FERFEIEE 0°C
& > WL T BERI/KIEHR (2.0 mL, 40% ) - a5 - IR FE 24 /NE; - [IE
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SRR IRHEDERR - FERYIAH DCM (150 mL) ¥&##f% » 5351 FH7K (50 mL
x 3) FIEIFIREE/KYERR - 7K NaySO, 521, » IRMERASA: @M/ BlEAi L (BB
75 : DCM/MeOH = 60/1) SE[RTEERERES 1.036 g > FEXR © 50% °
MS (ESI, pos.ion) m/z: 274.28 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.00 (s, 2H), 5.83-5.80 (m, 1H), 4.05-3.79 (m,
1H), 3.74-3.52 (m, 1H), 3.11-2.33 (m, 2H), 1.51 (s, 9H) ppm
FHE 1) L&Y 92-13 HIERK

Wiy 247 42-12 (093 g, 3.4 mmol) ¥R DCM (30mL) 1+ 0°C F »
# NIS (1.7 g, 7.5 mmol) HIABER - (EIRLHME 2.0 /NKF - ESERTR -
TBIE o IR FH BRI ER AR ERENA TR (S0 mL x 3) ¥EHE - 7K NapSO, 874% - IR
MERBE|FHEER 1.07 g EXR 1 60% - HEREMANRT—FXIE -
MS (ESI, pos.ion) m/z: 525.08 [M+H]" ;
"H NMR (400 MHz, CDCls): 6 5.13-5.08 (m, 1H), 3.91-3.87 (m, 1H), 3.58-3.46
(m, 2H), 2.74-2.72 (m, 1H), 1.51 (s, 9H) ppm °
SR 12) (LEY 42-14 IER

B&%) 42-13 (1.03 g, 1.96 mmol ) & EtOH (10 mL) & » A BEff:
B24m (2.47 g, 19.6 mmol ) 17K (10 mL ) » 90°C [z 30 /N - RFESE 2%
EIR  JEMERYE - FIERYIF DCM (80 mL) Af#E®: » 4B KFISEFI A EE
FKVEHE > fE7K Na, SO, 875, » IRHERASHE B o RERi k. (VERHE © PE/EtOAC
=6/1) BE|RAIEHE 0258 g » AR 1 33% -
MS (ESI, pos.ion) m/z: 400.18 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.08 (s, 1H), 5.33-4.95 (m, 1H), 3.91-3.87 (m,
1H), 3.78-3.36 (m, 2H), 2.96-2.55 (m, 1H), 1.49 (s, 9H) ppm °
HB13) (LEY) 42-15 IERK

B&Y)3-6 (2.41 g, 8.66 mmol ) Fi{L.5Y) 42-9 (2.17 g, 8.66 mmol )
A DCM (30mL) /15 0°C T » #2183 A TEA (2.5 mL, 17.32 mmol) »
T BIRSHE 3.0 /NFF o SESERTR - K (50 mL) S FE - - DCM

(30 mL x 3) ZKHY - SHAEHEAH » M7k Na,SO, #Z20% » IRHER S ERAEY)

3.6g > HEHNRT—FXIE -
MS (ESI, pos.ion) m/z: 421.25 [M+H]" -
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AR 14) 1LEY) 42-16 RYE K

R &) 42-15 (3.6 g, 8.6 mmol ) FIEEELEZ (7.0 g, 86 mmol ) FRIFHLH
A (30 mL) - 110°C HE 5.0 /]NFf » [IESE 2% - W EER > JIAK (60
mL ) S > B EtOAc (80 mL x 3) ZEHY » S{HAHAH - M7k Na,SO,
Wtk » VR ICRLR I AL (YEIRA | PE/EIOAC = 6/1) {81781 1.47
g EER40% -
MS (ESI, pos.ion) m/z: 429.27 [M+H]" ;
'"H NMR (400 MHz, CDCLy): § 7.54-7.52 (m, 2H), 7.48-7.46 (m, 2H), 7.26-7.25
(m, 1H), 5.19-5.18 (m, 1H), 3.70-3.52 (m, 2H), 2.78-2.65 (m, 2H), 1.48 (s, 9H)
ppm e
HER15) (hEY) 42-17 ISR

WHALE) 42-16 (1.4 g, 3.27 mmol ) » {124 1-12-2 (0.92 g, 3.6 mmol ) »
Pd(dppfHCl-CH,Cl, (0.13 g, 1.16 mmol ) F1KOAc (0.81 g, 8.17 mmol) &
[EENRH > Ny fRFET » A DME (25mL) > 90 °C [Zf 2.0 /]NEF - ST
2% A ZBEZES (80 mL) M SUMERK » 7 3@ - Ik s mlFH 7k (30
mL x 3) FIEFIREEKPERE - /K NaSO, H28E - IRHETRASH: @A o BERiL

(Ve : PE/EtOAc=1/2) BEIEHE 1.5g EER 1 96% -

MS (ESI, pos.ion) m/z: 476.34 [M+H]" ;
'H NMR (400 MHz, CDCL3): 6 7.54-7.52 (m, 2H), 7.48-7.46 (m, 2H), 7.26-7.25
(m, 1H), 5.19-5.18 (m, 1H), 3.70-3.52 (m, 2H), 2.78-2.65 (m, 2H), 1.48 (s, 9H),
1.35 (s, 12H) ppm -
FER16) L&Y 42-18 ISR

B &%) 42-17 (2.139 g, 4.5 mmol ) » {57 42-5 (2.079 g, 4.5 mmol ) -
Pd(PPh;), (260 mg, 0.225 mmol ) FIfEEFH (1.24 g, 9.0 mmol ) &S IENE
o NofRF#E T > 23507 EA DME (20 mL) F0#fi/k (4.0 mL) > 90 °C S 2.0
/NF o [SIESE R INAZBEZEE (100 mL) Fife S FERTR » 73 BIAZK (30
mL x 3) MIEFIR KGR - 7K NaySO, 571 - IRHE RS @t 75 BRIk

(HEtA] - PE/EtOAc = 6/1) GEIE ARG 2.152 g » EEHR 1 70% -

MS (ESI, pos.ion) m/z: 684.5 [M+H]" ;
"H NMR (400 MHz, CDCls): 6 7.66-7.61 (m, 4H), 7.46 (s, 1H), 7.28, 7.26 (s, s,

278



201412709

1H), 6.93, 6.91 (dd, dd, 1H), 4.93-4.88 (m, 1H), 4.18-4.05 (m, 1H), 3.92-3.82 (m,
1H), 3.80-3.73 (m, 2H), 3.55-3.48 (m, 2H), 2.99-2.95 (m, 2H), 2.86-2.68 (m,
1H), 2.47-2.26 (m, 1H), 2.21-2.16 (m, 2H), 2.11-2.07 (m, 4H), 1.41 ( s, 9H)
ppm °
AENT) G 42-19 G

B &Y 42-18 (1.57 g, 2.3 mmol ) » {1,597 1-12-2 (0.64 g, 2.53 mmol ) »
Pd(dppf)Cl,-CH,Cl; (90 mg, 0.115 mmol ) F1KOAc (0.6 g, 5.75 mmol ) FH?
[FEHH » NofRz€ T » A DMF (15mL ) » 120 °C [ 4.0 /NEF - [ HESE
21% > F EtOAc (100 mL ) Fif S FERK - 7735 13RI YA A 7K (50 mL
x 3) FOISIFIREE/KYERE » MOKTRERINGZER - IRMERSHE @ BlERi(L (3R
B © PE/EtOAc =4/1) EE|EEERE 1.065 g » EXR : 70% -
MS (ESI, pos.ion) m/z: 662.5 [M+H]" ;
'"H NMR (400 MHz, CDCLy): 8 7.71-7.67 (m, 2H), 7.65-7.61 (m, 2H), 7.57, 7.54
(dd, dd, 1H), 7.46 (s, 1H), 7.45,7.44 (s, s, 1H), 4.93-4.88 (m, 1H), 4.18-4.05 (m,
1H), 3.92-3.79 (m, 1H), 3.67-3.62 (m, 2H), 3.47-3.41 (m, 2H), 2.94-2.90 (m,
2H), 2.86-2.68 (m, 1H), 2.47-2.27 (m, 1H), 2.25-2.19 (m, 2H), 2.09-2.05 (m,
4H), 1.41 (s, 9H), 1.32,1.29 (m, m, 12H) ppm -
HBR18) (LEY) 42-20 HIFRK

HLALA) 42-14 (219.47 mg, 0.55 mmol ) » {159 42-19 (363.74 mg, 0.55
mmol ) » PY=FE40 (32 mg, 0.027 mmol ) FIREEESR (190 mg, 1.37 mmol )
FEIFHA EtOH/HO (viv=4/1) HREGTAR] (7.5 mL) H » FRLRE T » 90 °C
[ZHE 2.0 /NKF o [OFESERAR - el SIEVR » RIBRVIINA ZBRZEE (50 mL)
VA - FHREFN R/ BER - HOKGRERINREE, » I=MEBASAE @M Rife (SRl
| : DCM/MeOH = 100/1) S5 HEE RS 257.23 mg » E3 1 58% -
MS (ESI, pos.ion) m/z: 807.5 [M+H]" ;
'"H NMR (400 MHz, CDCl;): 6 7.96 (s, 1H), 7.70-7.67 (m, 2H), 7.65-7.61 (m,
2H), 7.49-7.46 (m, 2H), 7.17, 7.15 (s, 5, 1H), 5.14-5.09 (m, 1H), 4.93-4.88 (m,
1H), 4.18-4.05 (m, 2H), 3.92-3.79 (m, 2H), 3.77-3.71 (m, 2H), 3.54-3.47 (m,
2H), 2.88-2.68 (m, 4H), 2.49-2.26 (m, 2H), 2.24-2.18 (m, 2H), 2.04-2.00 (m,
4H), 1.53 (s, 9H), 1.41 (s, 9H) ppm -
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AER19) LG 42-21 FIER

U459 42-20 (249.97 mg, 0.31 mmol ) ¥R EtOAc (4.0 mL) tf »
MEASHI 8 LA (3.0 mL, 4 M) » 55 - =IHSHE 8.0 /NKf - [ JE
TR IRHEER > RIBMIIAZBZEE (4.0 mL) $#RFT48% > EIRE
FRF AR GRS 186.56 mg » FESR © 80% o HERAN T —HKIE -
A 20) (LAY 42-22 NERK

A7 42-21 (195.6 mg, 0.26 mmol ) » &%) 1-11-2 (100 mg, 0.57
mmol ) » EDCI (110 mg, 0.57 mmol ) B HOAT (70 mg, 0.52 mmol ) $&1FH
DCM (6.0 mL) #1>0°C F » £2%7% A DIPEA (0.43 mL, 2.6 mmol ) » &%
VB IE 3.0 /NI o RFESER1% > A DCM (20 mL) Rl FEWS » 235
&AL SAWFNBEAI R KPRk » SOKTRRESNEZEE - IBMERSH g
flift (PERER - DCM/MeOH = 40/1) &% H Y9k ERS 191.44 mg » FESR ¢
80% o
MS (ESL, pos.ion) m/z: 461.3 [M+2H]*" ;
"H NMR (400 MHz, CDCls): 6 7.85 (s, 1H), 7.70-7.67 (m, 2H), 7.65-7.61 (m,
2H), 7.49-7.48 (d, d, 0.5H), 7.46 (dd, 0.5H), 7.43 (s, 1H), 7.17, 7.15 (s, s, 1H),
5.56, 5.55 (d, d, 1H), 5.46, 5.44 (d, d, 1H), 5.24-5.19 (m, 1H), 5.10-5.05 (m, 1H),
4.48-4.43 (m, 1H), 4.32-4.28 (m, 1H), 4.21-4.07 (m, 2H), 3.94-3.81 (m, 2H),
3.77-3.71 (m, 2H), 3.66 (s, 6H), 3.54-3.47 (m, 2H), 2.92-2.72 (m, 4H), 2.52-2.12
(m, 6H), 2.04-2.00 (m, 4H), 1.02-0.89 (m, 12H) ppm -
H i 43

ERERRR -
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‘ B'/\/ NGl NaBHJAcOH NIS/CF,COOH BBr,
, 50% NaOH/ “PdC, i-PrOH TmecN |
TEBAC/DMSO

2-5

: J = NBoc j: :t1 12-2
szoq 80ch C’
DeM OTf  Pd(PPhy)J/KoCO5/DMEM0 OTt  PACI,(dppf)CH,CI/KOAC/DMF
436
J: o (j 56 N
NBocH - N
O N p 4 3,
PA(PPhy)/K,COYEIOH/H,0 Nﬁ/ \ N O
43-7 438 BocN

H

fé@gf
® Wave®s
N 3.
~N 7 o o (jY p N/ N
QNH " ' /N HOY'\NJ\ -~ 20-2:2 HNT,,, § 4310 HO O
P Yar et Ul L. G pEe
A N P O EDCIHOAT/DIPEAIDCM  Q HN
439 =0

SR 1) EY 43-1 KI5

BHELEY) 2-5(996.2 mg, 6.82 mmol ) {154 43-0(1.737 g, 7.15 mmol ) >
TEBAC (0.3 g, 1.36 mmol ) &7/ DMSO (30 mL) &0 °C T » #2185 A
NaOH HJ7K B (50%, 2.0 mL) » {5 » 50 °C [SfE 2.0 /N\EF - (K ES2 2 1% o
JIIACK (50 mL) S HE » 7K@ EtOAc (50 mL x 3) ZHY - A H4AHF 8
FIEE/K PR - SEKTRERERRZIR - IRHE RSB DML (XRIRE © PE)
SEIEEMIRY) 937.68 mg » EHK © 60% -
MS (ESI, pos.ion) m/z; 230.5 [M+H]" ;
"H NMR (400 MHz, CDCls): 6 6.87-6.83 (m, 1H), 6.78-6.77 (m, 2H), 6.65-6.62
(m, 1H), 6.58, 6.56 (m, m, 1H), 3.80 (s, 3H), 2.89-2.81 (m, 2H), 2.55-2.48 (m,
2H), 2.45 (m, 3H), 1.81-1.75 (m, 4H) ppm -
HBR2) LEY) 43-2 G

Rt &) 43-1 (1.075 g, 4.69 mmol) VEHRERNEE (15mL) & - 55010
A =R PA/C (100 mg ) » FEME (0.56 g, 9.38 mmol ) LUK NaBH, (0.7 g,
18.76 mmol ) » fN5E#& » ZIRISHE 1.0 /NEF - SHESE 2% - Wi 35808 18
WA RS AT BERE (YRR © PE) BRI @HRY) 813.1 mg » &
K 1T75% -
MS (ESI, pos.ion) m/z: 232.5 [M+H]" :
'H NMR (400 MHz, CDCl): 6 6.89-6.82 (m, 2H), 6.61-6.59 (m, 1H), 3.82 (s,

281



201412709

3H), 2.90-2.86 (m, 2H), 2.57-2.49 (m, 2H), 2.32-2.31 (m, 2H), 2.20-2.28 (m,
3H), 2.09-2.04 (m, 2H), 2.00-1.90 (m, 2H), 1.53-1.45 (m, 2H) ppm -
HER 3) (L&Y 43-3 IE T

B &Y 43-2 (605.6 mg, 2.62 mmol ) » NIS (650 mg, 2.88 mmol ) &
MeCN (6.0 mL) -0 °C T - & A CF;COOH (0.059 mL, 0.79 mmol ) -
TG » 45 °C FEEK - KIESE 2% » IR ERR - FIERYIINAZK (10 mL)
F EtOAc (20 mL x 3) ZKHY > HHEAHF 6ERIREmaEREN (10 mL > 2) ik -
7K Na SO, 8Z1: » IBME R fEthr s Bl (VEIRE - PE) BEIEAIRE
795 mg > FESR 1 85% o
MS (ESI, pos.ion) m/z: 358.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.44,7.42 (dd, dd, 1H), 6.48, 6.46 (m, m, 1H),
3.83 (s, 3H), 2.90-2.86 (m, 2H), 2.59-2.51 (m, 2H), 2.34-2.33 (m, 3H), 2.32-2.26
(m, 2H), 2.22-2.16 (m, 2H), 2.11-2.01 (m, 2H), 1.55-1.47 (m, 2H) ppm -
HER4) (LEY) 43-4 NG

wikEY 43-3 (1.37 g, 3.84 mmol ) IFHA DCM (15mL) > -78°CF »
#2187 A BBr; (2.2 mL, 23.04 mmol ) » 4% - {EYRIE 10 38#1% - FiRK
FE 1.0 /NG - RFESER1% » FVK/K (20 mL) ZEUHE » /K@ R EtOAc (20
mL x 3) ZEEY » SHEHEME > SRRt - BUKRBINEZEE - JRHiE
B ET O BEM(L (YERRA - PE/EtOAC = 4/1) BEIHAER 1.054 g &
3 80% e
MS (ESI, pos.ion) m/z: 344.5 [M+H]" ;
'"H NMR (400 MHz, CDCL3): 6 7.35, 7.33 (dd, dd, 1H), 6.39, 6.37 (s, s, 1H),
4.81 (brs, 1H), 2.82-2.78 (m, 2H), 2.60-2.53 (m, 2H), 2.37-2.28 (m, 5H),
2.24-2.19 (m, 2H), 2.14-2.04 (m, 2H), 1.59-1.51 (m, 2H) ppm °
HER 5) (LEY) 43-5 BIERK

b &%) 43-4 (1.043 g, 3.04 mmol) ¥ DCM (15mL) 15> 0°C F »
ARISIIANLEE (1.95 mL, 24.32 mmol )% - ### 10 53¢ » 1§ A THO(2.04
mL, 12.16 mmol) » &5 - FIHME 1.0 /\NKf - KIESE 2% » FVK/K (20 mL)
BRI » 7K@ EtOAc (20 mL x 3) Z<HY » SAKAH - FEF IR K
W% K IRERSNEZER » IRHE R @B (BEiRA) : PE) SE=E
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HHIRYD 1.3 g B 90% -
'H NMR (400 MHz, CDCly): 6 7.56, 7.54 (dd, dd, 1H), 6.86, 6.84 (s, s, 1H),
3.07-3.03 (m, 2H), 2.59-2.51 (m, 2H), 2.35-2.26 (m, 5H), 2.24-2.18 (m, 2H),
2.11-2.00 (m, 2H), 1.54-1.46 (m, 2H) ppm
SR 6) (LEY) 43-6 HIERK

Bt &Y 43-5 (2.137 g, 4.5 mmol ) » {£5%)3-9 (1.976 g, 4.5 mmol ) »
Pd(PPh;), (260 mg, 0.225 mmol ) FIfxEESH (1.24 g, 9.0 mmol ) &K EME
o No fRFE T ¢ 4350 A DME (20 mL) FIffi7k (4.0 mL) > 90 °C KFE 2.0
/NRF o [FESERTR - IMAZBEZHE (50 mL) Wil EWRi% - F BEFIRRE K
Beik > 7K NapSO, Rz » IRMETRASKE @A/ BEMi L (LERRPE - PE/EtOAC =
6/1) FBEIHEEHS 2.08 g » FESR 1 70% -
MS (ESI, pos.ion) m/z: 661.5 [M+H]" ;
'"H NMR (400 MHz, CDCly): § 7.59 (s, 1H), 7.54-7.51 (m, 2H), 7.45-7.41 (m,
2H), 7.28,7.26 (s, s, 1H), 6.98, 6.96 (dd, dd, 1H), 4.98-4.92 (m, 1H), 3.65-3.58
(m, 1H), 3.31-3.23 (m, 1H), 3.06-3.02 (m, 2H), 2.56-2.49 (m, 2H), 2.47-2.38 (m,
1H), 2.34-2.33 (m, 3H), 2.32-2.14 (m, 5H), 2.10-1.97 (m, 4H), 1.56-1.54 (m,
2H), 1.53 (s, 9H) ppm -
SERT) B 43-T ISR

Bt a1y 43-6(1.518 g, 2.3 mmol ) 5% 1-12-2(640 mg, 2.53 mmol ) »
Pd(dppf)Cl,-CH;Cl, (90 mg, 0.115 mmol ) 1 KOAc (600 mg, 5.75 mmol ) &
RIIEHEA > No R T » 7EA DMF (15 mL) » 120 °C [ 4.0 /\NiF » [ ffE
SRR > A EtOAc (50 mL ) FRfR S fERY » 73 0898 » BEIR BIFH 7k (30
mL x 3 ) FOEIFIREE /KN - KRB EE - IRMERIH g T o BERi(L

(BEHH| © PE/EtOAc=1/1) BB HEERE 1.027 g > FER 1 70% -

MS (ESI, pos.ion) m/z: 639.5 [M+H]" ;
'HNMR (400 MHz, CDCly): 6 7.59 (s, 1H), 7.58, 7.55 (dd, dd, 1H), 7.54-7.51
(m, 2H), 7.49-7.46 (m, 2H), 7.44 (s, 1H), 4.97-4.93 (m, 1H), 3.65-3.58 (m, 1H),
3.31-3.24 (m, 1H), 2.95-2.91 (m, 2H), 2.49-2.38 (m, 3H), 2.34-2.33 (m, 3H),
2.28-2.16 (m, SH), 2.10-1.96 (m, 4H), 1.57-1.54 (m, 2H), 1.53 (s, 9H), 1 32,
1.29 (m, m, 12H) ppm -
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HER 8) k&Y 43-8 KB

B a%y 43-7 (351.12 mg, 0.55 mmol ) » 1,59 5-6 (199.67 mg, 0.55
mmol ) » P4 =FRKEHEH (32 mg, 0.027 mmol ) FIREEESH (190 mg, 1.37 mmol )
FEIFH EtOH/H0 (viv=4/1) HRESYEH (7.5 mL) - ZRAET - 90 °C
[E157 2.0 /]NRF o RRFESER TR » DA EtOAc (50 mL) FRfEFER » IR
B 7K PEHR - KR BRI IR R AAL B 0 BEAR AL YER B - DCM/MeOH
= 100/1) 755 € E B 205.54 mg » FEZK © 50% o
MS (ESI, pos.ion) m/z: 748.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.78 (s, 1H), 7.59 (s, 1H), 7.54-7.51 (m, 2H),
7.48-7.46 (m, 2H), 7.45,7.42 (dd, dd, 1H), 7.17, 7.15 (s, s, 1H), 5.14-5.08 (m,
1H), 4.97-4.93 (m, 1H), 3.65-3.58 (m, 2H), 3.31-3.23 (m, 2H), 2.85-2.81 (m,
2H), 2.55-2.48 (m, 2H), 2.47-2.38 (m, 2H), 2.34-2.33 (m, 3H), 2.32-2.16 (m,
6H), 2.10-1.97 (m, 6H), 1.53 (s, 9H), 1.52-1.45 (m, 2H), 1.41 (s, 9H) ppm -
FER9) LEY) 43-9 KGR

LA 43-8 (231.7 mg, 0.31 mmol ) Y52 EtOAc (4.0 mL) = » Ji&h
FIEN 2B ZEBETR (3.0 mL, 4 M) » 5 - 2= 18 SHE 8.0 /NEF - ST
2% RHERIER > FISRYIINAZBE 28 (4.0 mL) #3148 - @REE
W ER AARIEHE 171.95 mg » FEHR © 80% - HEAN T —FKIE -
HER10) (L&Y 43-10 BUERK

B &%) 43-9 (180.27 mg, 0.26 mmol ) » 5%y 20-2-2 (119.16 mg, 0.57
mmol ) » EDCI (110 mg, 0.57 mmol ) #1 HOAT (70 mg, 0.52 mmol ) $&ER
DCM (6.0mL) & - 0°C T » #1583 A DIPEA (0.43 mL, 2.6 mmol ) » {55 »
FIRE 3.0 /)N o IESER1% > 1A DCM (20 mL ) FHFERFERR » 535!
FH &L 8& YA TRFIBERI R/ PER - MOKIRMRENEZER » IR R fE i Mt
fifk (PEMRAE - DCM/MeOH = 60/1 ) 4% H U ikE S 193.32 mg » FE=R !
80% -
MS (ESL, pos.ion) m/z: 465.73 [M+2H]*" ;
'H NMR (400 MHz, CDCLy): 6 7.71 (s, 1H), 7.59 (s, 1H), 7.54-7.51 (m, 2H),
7.48-7.46 (m, 2H), 7.45, 7.42 (dd, dd, 1H), 7.35-7.27 (m, 6H), 7.20-7.15 (m, 5H),
5.91,5.89 (s, s, 2H), 5.35-5.34 (m, 1H), 5.33-5.32 (m, 1H), 5.25-5.20 (m, 1H),
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5.18-5.13 (m, 1H), 3.91-3.84 (m, 1H), 3.75-3.67 (m, 2H), 3.64 (s, 6H), 3.41-3.33
(m, 1H), 2.85-2.81 (m, 2H), 2.55-2.48 (m, 2H), 2.34-2.33 (m, 3H), 2.31-1.93 (m,
14H), 1.52-1.44 (m, 2H) ppm °

H e 44
N
O
N
fo
o

o J~o

: q
oy .
SRR

B’ NaBHJACOH _ NISICF5COOH. BBy _
" so% NaOH/ Pd/c i-PrOH MeCN DCM !
TEBAC/DMSO
’fh;'
S o
H )
ON\-.)§o ’/B\:ﬁ B oTi o o
h! I~ ° QAN \ / B8 | 4122
THOIPy A #1-12 ‘):0” o o
oom | O Pa(PPhy K COJDMEM,O HN— s PdCI(dppf)CH,CI/KOACIOMF
45 °=<o /
/

< HN—/<
NH o/)“}_()— M N _s 4 B

Pd(PPhS).IKZCOSIEtOHIHZO HN_):O s

0=§ /— ! O)QO

SER1) LEY 441 G

LS 2-5 (996.2 mg, 6.82 mmol) » {1,597 44-0 (1.73 g, 7.15 mmol )
PAK TEBAC (0.3 g, 1.36 mmol ) &2 DMSO (30mL) d1>0°C | » #&21&
{0 NaOH 7K¥S¥E (50%, 2.0 mL) » i » 50 °C KM 2.0 /)NiF - K522
t%& > JOAZK (100 mL ) I SHE » K& A EtOAc (50 mL x 3) ZEHY » A4
M BRI R K oEHk - SEKRRBEEATZIE » IRMERACHE AT Rt (iR
#l - PE) FEITEHHRY) 1.089 g » FESK 1 70% o
MS (ESI, pos.ion) m/z: 229.5 [M+H]" ;
'HNMR (400 MHz, CDCl): 6 6.86, 6.84, 6.82 (d, d, d, 1H), 6.71, 6.69 (m, m,
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1H), 6.65-6.64, 6.63-6.62 (m, m, 1H), 6.61-6.58 (m, 1H), 6.50-6.49, 6.48-6.47
(m, m, 1H), 3.80 (s, 3H), 1.90-1.85 (m, 4H), 1.64-1.58 (m, 2H), 1.48-1.38 (m,
2H), 1.34-1.21 (m, 1H), 0.94-0.92 (m, 3H) ppm -
A 2) EY) 44-2 (IE K

RHb.E%) 44-1 (1.07 g, 4.69 mmol) EHEPAEE (15 mL) o - 35IM0A
LB/ PA/C (100 mg ) EERE (0.56 g, 9.38 mmol ) LAz NaBH, (0.7 g, 18.76
mmol ) » 52 » FEMSHE 1.0 /NEF - [FESE2R1E » A EtOAc (50 mL)
WS eV » B3 HIRIE - IRIIRAE A @t Bt (SEle « PE)
BRI A 809.62 mg » EHK * 75% -
MS (ES]I, pos.ion) m/z: 231.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 6.91-6.87 (m, 1H), 6.79-6.76 (m, 1H), 6.61-6.59
(m, 1H), 3.82 (s, 3H), 2.86-2.82 (m, 2H), 2.16-2.08 (m, 2H), 2.07-1.96 (m, 4H),
1.37-1.25 (m, 3H), 1.13-1.04 (m, 2H), 0.94-0.91 (m, 3H) ppm -
AR 3) LEY) 44-3 IS

B&%) 44-2 (603 mg, 2.62 mmol ) B NIS (650 mg, 2.88 mmol ) &
MeCN (6.0 mL) &1 :0°C T » 18&7#%h1 CF;:COOH (0.059 mL, 0.79 mmol ) °
T - 45 °C EEE - IEST 2R » I=H ERR > FexPIInAK (20 mL) -
A EtOAc (20 mL x 3) ZEHV » S A M - FHECFIRRRELSA (20 mL x 2)
VeI » 7K NaySO, #2858 » IRfERASH @t Bvi e (BEHEE] : PE) itls
FIfE RS 746.3 mg > FESR ¢ 80% -
MS (ESI, pos.ion) m/z: 357.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.42, 7.40 (dd, dd, 1H), 6.48, 6.46 (m, m, 1H),
3.83 (s, 3H), 2.87-2.83 (m, 2H), 2.25-2.14 (m, 4H), 1.91-1.82 (m, 2H), 1.38-1.20
(m, 3H), 1.18-1.09 (m, 2H), 0.91-0.88 (m, 3H) ppm ©
B 4) (LEY) 44-4 HIERK

BEY) 44-3 (1.367 g, 3.84 mmol) &> DCM (15.0 mL ) = > -78°C
T #Z1&WEA BBr; (2.2 mL, 23.04 mmol ) - {i§# - {EIRSHE 10 D@tk - =
MLEHE 1.0 /NEF - [FESE R - Fuk/K (50 mL) ¥EISHE » 7K /@ EtOAc

(30 mL x 3) ZEHY - A saRI R Kook - SKTREESREZ 1R - JRHETR

A @A EERI L (YRR | PE/EtOAc = 8/1) 19 E| I EaEIRS 1.05 g » AR ¢
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80% -
MS (ESI, pos.ion) m/z: 343.5 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 7.33, 7.31 (dd, dd, 1H), 6.39, 6.37 (s, s, 1H),
4.81 (brs, 1H), 2.83-2.79 (m, 2H), 2.26-2.17 (m, 4H), 1.94-1.86 (m, 2H),
1.38-121 (m, 3H), 1.18-1.09 (m, 2H), 0.91-0.88 (m, 3H) ppm -
HBRS) EY 44-5 ISR

B k&%) 44-4 (1.04 g, 3.04 mmol) A (15mL) DCM & » 0°C | »
ARSI ANLE (1.95 mL, 24.32 mmol ) %% - #8&#F 10 738 » RIS IA=HH
TE#REET (2.04 mL, 12.16 mmol ) » fI5E%% » ZEIRHE 1.0 /NFF - KFESE R 1% >
FIvKZK (50 mL ) ¥ SHE » 7K@ EtOAc (30 mL x 3) ZEHY » SHEHAHE
FHEEFI R /K P - MK REESNEZER » IRME R ASAE @A BERE AL (PR -
PE) 1S5 EHNAY) 1.296 g » EEH : 90% -
'H NMR (400 MHz, CDC13): 07.54,7.52(d, d, 1H), 6.86, 6.84 (s, s, 1H),
3.02-2.98 (m, 2H), 2.32-2.24 (m, 2H), 2.21-2.16 (m, 2H), 1.90-1.82 (m, 2H),
1.38-1.20 (m, 3H), 1.18-1.09 (m, 2H), 0.91-0.88 (m, 3H) ppm
FHR6) LEY) 44-6 UG

&Yy 44-5 (2.133g,4.5 mmol ) » {LEY) 41-12 (2.26 g, 4.5 mmol ) -
Pd(PPhs), (260 mg, 0.225 mmol ) FIRgEESF (1.24 g, 9.0 mmol ) &S FEM
o NofRFET > 2257 A DME (20 mL) Fffizk (4.0 mL) > 90 °C & 2.0
/INEF o [SESE 1% 0 i EtOACc (50 mL) Fif S fERR 1% - 735 AIZK (20 mL x
3) FOERIEE KGN - #E7K Nay SO, 52 » IRMERISHE f@ Bttt (¥
7] © PE/EtOAc=1/2) BEHEHETE 2275 BEX 1 70% °
MS (ESI, pos.ion) m/z: 723.5 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.46, 7.43 (d, d, 1H), 7.41 (s, 1H), 7.29, 7.27 (s,
s, 1H), 7.12, 7.11 (d, d, 1H), 6.89, 6.88 (s, s, 1H), 5.56, 5.55 (d, d, 1H),
5.42-5.37 (m, 1H), 4.34-4.30 (m, 1H), 3.85-3.78 (m, 1H), 3.66 (s, 3H), 3.65-3.61
(m, 1H), 2.95-2.91 (m, 2H), 2.39-2.31 (m, 2H), 2.30-1.92 (m, 7H), 1.85-1.76 (m,
2H), 1.44-1.29 (m, 1H), 1.29-1.19 (m, 2H), 1.05-0.96 (m, 5H), 0.94, 0.91 (m, m,
3H), 0.90, 0.89 (m, m, 3H) ppm °
FERT) LEY 447 NG
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B &Y 44-6 (1.66 g, 2.3 mmol ) » {£.5%7 1-12-2 (0.64 g, 2.53 mmol ) »
Pd(dppf)Cl,-CH,Cl, (90 mg, 0.115 mmol ) 1 KOAc (0.6 g, 5.75 mmol ) &2
SHERA » NofRFE T » 7EA DMF (15mL ) » 120 °C [ 4.0 /)Ny » ST
21% > IO EtOAc (100 mL ) Fifee S MERK » A3 1508 - IR HIAIZK (50
mL x 3) FIEEFIREEKPERR - MOKTIBENTIEE - IRAEERAA Bt BERi (L

(BT : PE/EtOAc =12) BEIHEEE 1.127 g > &R 70% °
MS (ESI, pos.ion) m/z: 701.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): § 7.66, 7.64 (dd, dd, 1H), 7.51, 7.49 (s, s, 1H),
7.41 (s, 1H), 7.13, 7.11 (s, s, 1H), 6.94, 6.93 (s, s, 1H), 5.56, 5.55 (d, d, 1H),
5.42-5.37 (m, 1H), 4.34-4.30 (m, 1H), 3.85-3.78 (m, 1H), 3.66 (s, 3H), 3.65-3.61
(m, 1H), 2.96-2.92 (m, 2H), 2.34-1.92 (m, 9H), 1.85-1.77 (m, 2H), 1.42-1.33 (m,
1H), 1.32 (t, 6H), 1.29 (t, 6H), 1.26-1.20 (m, SH), 1.06-0.97 (m, 2H), 0.94, 0.91
(m, m, 3H), 0.90, 0.89 (m, m, 3H) ppm -
HER 8) (LEY) 44-8 IS

Bk &%) 44-7(385.2 mg, 0.55 mmol )’ .5 7-2(231 mg, 0.55 mmol )
VY =R EmEET (32 mg, 0.027 mmol ) FIREEESH (190 mg, 1.37 mmol ) FRFN
EtOH/H,O (v/iv=4/1) HRESHER (7.5mL) & - ZRHEET » 90 °C E
2.0 /NKF o FESER T 0 A EtOAc (50 mL) Mt fEwgR » FHBFIREE K
Bek - MK BRERSARZIE » SRAETRAAT @t BiERi b (PRt - DCM/MeOH =
50/1) BFIHAES 23827 mg » EEK 1 50% -

MS (ESI, pos.ion) m/z: 434.5 [M+2H]*" ;

'"H NMR (400 MHz, CDCl;): 8 7.71 (s, 1H), 7.62, 7.60 (s, s, 1H), 7.41 (s, 1H),
7.30, 7.28 (dd, dd, 1H), 7.12, 7.11 (d, d, 1H), 6.93, 6.92 (s, s, 1H), 5.56, 5.55 (d,
d, 1H), 5.46, 5.44 (d, d, 1H), 5.42-5.37 (m, 1H), 5.32-5.28 (m, 1H), 4.41-4.30 (m,
2H), 3.85-3.78 (m, 2H), 3.66 (s, 6H), 3.65-3.61 (m, 2H), 2.76-2.72 (m, 2H),
2.39-1.92 (m, 16H), 1.44-1.29 (m, 1H), 1.25-1.19 (m, 2H), 1.05-0.88 (m, 17H)
ppm -

Hak 45
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710//5\ w2 O)‘NH ’ N N Q H o O~
DaWa

LSS ) T~
DIPEA/EDCIHOAT/DCM N N WL " ?
Oyu 4514

SR 1) L&Y 45-1 NG

Bt aY 41-1(1.091 g, 6.82 mmol ) 1, 4- & T 4£(1.529 g, 7.15 mmol )
LK TEBAC (0.3 g, 1.36 mmol ) {2 DMSO (20mL) > 0°C | » #8128
{1 NaOH HJ7KIEH (50%, 2.0 mL) - Ji§%2 » 50 °C [ JFE 2.0 /)N o [ FESE
1% > JIAJK (80 mL) B HE » 7K & R EtOAc (50 mL x 3) ZEHY » A
AHEAE - BRI REAKUEE - FUKGRESENGZLE » BRI BT OBk

(HeltAl - PE) GEEEEMHRY 1.095 g » EHE 1 75% -

MS (ESI, pos.ion) m/z: 215.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 6.97-6.94 (m, 1H), 6.64-6.59 (m, 2H), 6.13-6.09
(m, 1H), 5.72-5.67 (m, 1H), 3.73 (s, 3H), 3.47-3.45 (m, 2H), 2.15-2.05 (m, 2H),
1.82-1.62 (m, 4H), 1.49-1.39 (m, 2H) ppm -
SR 2) LEY) 452 A

Rk EY 45-1 (1.0 g, 4.69 mmol ) YAFAEFEE (15mL) o - 5BIA0A
et &/AY Pd/C (0.1 g) » BERE (0.56 g,9.38 mmol ) LA NaBH, (0.7 g, 18.76
mmol) > N5 » ZIRSE 1.0 /NKF - RIETERR > W3 158008 > T8
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TR ST BER L (R - PE) 1§85 Gk 7603 mg» R 1 75% o
MS (ESI, pos.ion) m/z: 217.5 [M+H]" ;
'"H NMR (400 MHz, CDCly): 6 6.95-6.91 (m, 1H), 6.84-6.81 (m, 1H), 6.61-6.59
(m, 1H), 3.81 (s, 3H), 2.79-2.69 (m, 2H), 2.29-2.17 (m, 2H), 2.15-2.04 (m, 3H),
1.96-1.79 (m, 2H), 1.74-1.57 (m, 4H), 1.52-1.43 (m, 1H) ppm -
HB3) G 45-3 NG

&) 45-2 (566.31 mg, 2.62 mmol ) » NIS (650 mg, 2.88 mmol) &
A MeCN (6 mL) f >0 °C T » {88340 CF;COOH (0.059 mL, 0.79 mmol ) »
T > 45 °C BRI - MBS 21E  IRHER FER - RIERYIINAZK (20 mL) »
A EtOAc (20 mL x 3) ZEHY » SHEHEAH - FHEAIRERREEEN (10 mL x 2)
Teitk > oK NaSO, izl » IRMERAKE @/ B (b (LER - PE) B304
e 716.9 mg » FEHR 1 80%
MS (ESI, pos.ion) m/z: 343.5 [M+H]" ;
"H NMR (400 MHz, CDCls): 6 7.44, 7.42 (m, m, 1H), 6.51, 6.49 (m, m, 1H),
3.81 (s, 3H), 2.72-2.61 (m, 2H), 2.39-2.27 (m, 2H), 2.26-2.13 (m, 3H), 1.97-1.80
(m, 2H), 1.74-1.52 (m, 5H) ppm -
SER4) LEY) 45-4 5K

L&) 45-3 (1.313g, 3.84 mmol ) ¥5H2 DCM (15 mL) &1 > -78°C F »
#&18T A BBr; (2.2 mL, 23.04 mmol ) » JiEE - {HYRSIE 10 /3487 - BEKX
FE 1.0 /INEF - IESE 21 » VKoK (20 mL) #EPESFE > /K@ EtOAc (20
mL x 3) ZEHY > SHEHAE - FIBEFIREEAKYE > MUKGRBEING R, - 1R
RASHE @A B (L (LEMER - PE/EtOAC = 8/1 ) 19 GERE 1.0 g R ¢
80% -
MS (ESI, pos.ion) m/z: 329.5 [M+H]" .
"H NMR (400 MHz, CDCl;): 6 7.32, 7.30 (m, m, 1H), 6.42, 6.40 (m, m, 1H),
4.81 (brs, 1H), 2.70-2.59 (m, 2H), 2.43-2.31 (m, 2H), 2.29-2.14 (m, 3H),
1.97-1.80 (m, 2H), 1.74-1.52 (m, SH) ppm -
SRS ) EY) 45-5 AR

&Y 45-4 (997.21 mg, 3.04 mmol ) > DCM (15mL) 1+ 0°C
T ARIEIIAMLGE (1.95 mL, 24.32 mmol ) # » $#&# 10 434% - BIEIMA=
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R REEEAT (2.04 mL, 12.16 mmol ) - fIN5E1& - ZIRSHE 2.0 /NEF - SFESTS
Z4% > FUKoK (30 mL) ¥R - K@ H EtOAc (30 mL x 3) ZEHY » &1
EHAE - SRR KGR - SRR INGZER © IR gt MRt (b (2
% - PE) 1BEISEHNRY) 1.258 g » EEFR 1 90% -
'H NMR (400 MHz, CDCl3): d 7.53, 7.51 (t, t, 1H), 6.95, 6.93 (t, t, 1H),
2.72-2.61 (m, 2H), 2.39-2.14 (m, SH), 2.08-1.91 (m, 2H), 1.74-1.56 (m, SH)
ppm °
SR 6) L&Y 45-7T HIERL

(k&) 45-6 (25 g, 125.6 mmol ) » NBS (24.5 g, 138.2 mmol ) B p-TSA

(3.4 g,20.9 mmol ) EIRIIEMH » ZRRET » 100 °C [HE 2.0 /NF - X
FESE 2% > iEER - A DCM (200 mL ) il e - 53Rk (50
mL x3 ) FISEFIREE/KGERE - 7K NaySO4 5zl - IRAE =AM @ B (L
(PE/EtOAc = 5/1) EB(FEY 25 g BER : 711% »

MS (ESI, pos.ion) m/z: 279.9 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 8.95 (d, 1H, J = 1.12 Hz), 8.11-8.14 (m, 1H),
7.66-7.68 (m, 1H), 4.41 (s, 2H) ppm °
FERT) EY) 45-8 FIE L

YA 45-7 (5.0 g, 17.9 mmol ) DA LS9 45-7-2 (5.4 g, 19.7 mmol )
Y5 HA MeCN (100 mL) 71> 0°C T » #2184 A DIPEA (3.3 mL, 19.7 mmol ) -
THE > ZEIRE 3.0 /NFF - WIESER1R - IRHESIERE - FIERVIIIAIK (100
mL) > B EtOAc (100 mL x 3) ZZHY » SHAHAME » MK Na,SO, 5718 -
IRHER AR [@ T Bk (PE/EtOAC = 3/1) 15 EIEY) 8.06 g » EER 1 96% -
MS (ESI, pos.ion ) m/z: 470.1 [M+H]" ;
'H NMR (400 MHz, CDCls): & 8.88 (s, 1H), 8.04 (d, 1H, J = 3.88 Hz), 7.65 (d,
1H, J = 4.16 Hz), 5.61-5.59 (m, 1H), 5.48 (d, 1H, J = 8.32 Hz), 5.23 (d, 1H, J =
8.3 Hz), 4.67 (t, 1H, J = 5.72 Hz), 4.31 (t, 1H, J = 7.52 Hz), 3.86-3.84 (m, 1H),
3.73-3.71 (m, 1H), 3.66 (s, 3H), 2.34-2.15 (m, 4H), 1.01 (t, 3H), 0.94-0.93 (m,
3H), 0.88-0.85 (m, 1H) ppm
HE8) &Y 45-9 BIE K

Kb EY) 45-8 (2.0 g, 4.25 mmol ) DU FEREZ (4.9 g, 83 mmol) $&IFH
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ZHIZE (50 mL) F1 > 130°C JFE 5.0 /NEF - RIESEZRR - BEZER - DA
7k (50 mL) B IE - ZKf@H EtOAc (50 mL x 3) ZEHY » S{HHEHEAHE - fik
7K Na,SO4 5zl  IRME &AL /@t BERE (b (PE/EtOAc = 2/1) 1§ &EY) 1.39
g ER13%-
MS (ESI, pos.ion) m/z: 450.1 [M+H]" ;
'"H NMR (400 MHz, CDCl): 8 8.70 (s, 1H), 7.93 (d, 1H, J = 6.92 Hz), 7.45 (d,
IH, J =828 Hz), 5.41 (d, 1H, J = 4.6 Hz), 5.24-5.22 (m, 1H), 4.32 (m, 1H),
3.85-3.83 (m, 1H), 3.67 (s, 3H), 3.63-3.62 (m, 3H), 3.05-3.03 (m, 1H), 2.31-1.93
(m, 4H), 1.04-1.03 (m, 1H), 0.88 (s, 3H), 0.86 (s, 3H) ppm ©
HER9) hEY 45-10 HIE K

B &% 45-5 (331 mg, 0.72 mmol) » {57 3-4 (297.54 mg, 0.72
mmol ) » Pd(PPh;); (83 mg, 0.07 mmol ) EdfREEFH (300 mg, 2.12 mmol ) &
¥E5 DME (4.0 mL) FIk (1.0 mL) o » FRAE T » 90°C KR 4.0 /1 -
KFEsEZ % - IiZk (10 mL) RS HE » ZKfg R EtOAc (20 mL x 3) Z£HY »
BHEREAE  BRIEE/KEE - MKARERINEZAR - IRAA R g 43 Bl
{k, (PE/EtOAc =2/1) E&(|ZEY) 356.67 mg » FER : 80% -
MS (ESI, pos.ion) m/z: 620.3 [M+H]" ;
'H NMR (400 MHz, CDCL): § 7.78, 7.76 (d, d, 1H), 7.58-7.57 (m, 1H),
7.55-7.50 (m, 2H), 7.46, 7.44 (m, m, 1H), 5.04-4.99 (m, 1H), 3.82-3.76 (m, 1H),
3.64-3.57 (m, 1H), 2.81-2.70 (m, 2H), 2.63-2.53 (m, 1H), 2.47-2.10 (m, 7H),
2.09-1.91 (m, 3H), 1.75-1.58 (m, 5H), 1.41 (s, 9H) ppm -
A8 10) (L5 45-11 G

B &7 45-10 (563.5 mg, 0.91 mmol ) » L5 1-12-2 (463 mg, 1.82
mmol ) » Pd(dppf)Cl,-CH,Cl, (71 mg, 0.09 mmol ) 2Lz KOAc (268 mg, 2.73
mmol ) & DMF (10 mL) » FSRARFET » 90°C [JE 3.0 /NKf - RFESER
% > IMA EtOAc (60 mL ) A MER » #Y% L3RI - W5 BIAZK (30 mL
x 3) TORIFIREE/KYEHE - SOKBRERSAGZEE - IRME RS @t BERE(L

(PE/EtOAc=1/2) 5&IFEY) 462 mg » FE3R : 85% o

MS (ESI, pos.ion) m/z: 598.5 [M+H]" ;
'H NMR (400 MHz, CDCl3): § 7.78, 7.76 (t, t, 1H), 7.65-7.63 (m, 2H),
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7.54-7.49 (m, 2H), 5.04-4.99 (m, 1H), 3.82-3.76 (m, 1H), 3.64-3.57 (m, 1H),
2.91-2.80 (m, 2H), 2.63-2.53 (m, 1H), 2.47-2.10 (m, 7H), 2.04-1.85 (m, 3H),
1.76-1.54 (m, SH), 1.41 (s, 9H), 1.32, 1.29 (m, m, 12H) ppm o
HER11) (LEY) 45-12 FIETK

BEY 45-11 (364.39 mg, 0.61 mmol ) » (L5 45-9 (274 mg, 0.61
mmol ) > /5% Pd(PPhs); (70 mg, 0.05 mmol ) DLRHxEESHR (254 mg, 1.83
mmol ) ¥&HA DME (5.0 mL) 87k (1.0mL) o > FEfRFET » 90°C S
4.0 /NKf - (FESE R 1% » VRHE SRR » FIBRYTINA EtOAc (50 mL) yA&f#1% -
FH BRI R /K e - MK BB INGZLR - IR RS @0 BRI {k (PE/EtOAC
=1/1) BE(FEY) 46142 mg » FEZ 1 90% °
MS (ESI, pos.ion) m/z: 841.5 [M+H]" ;
'"H NMR (400 MHz, CDCl;): 6 8.59 (m, 1H), 8.15, 8.13 (m, m, 1H), 7.80-7.78
(d, d, 1H), 7.67 (s, 1H), 7.61-7.60 (m, 1H), 7.59, 7.57 (d, d, 1H), 7.55, 7.53 (d, d,
1H), 7.52,7.50 (d, d, 1H), 7.33, 7.30 (¢, t, 1H), 5.38-5.33 (m, 1H), 5.32, 5.29 (d,
d, 1H), 5.04-4.99 (m, 1H), 4.41-4.36 (m, 1H), 3.85-3.76 (m, 2H), 3.69-3.66 (m,
1H), 3.63 (s, 3H), 3.62-3.57 (m, 1H), 2.67-2.52 (m, 3H), 2.47-1.92 (m, 15H),
1.74-1.57 (m, SH), 1.41 (s, 9H), 0.97, 0.95 (m, m, 3H), 0.91, 0.89 (m, m, 3H)
ppm °
AR 12) (L&Y 45-13 HIERL

WEMERI L ZERAW (5.0 mL, 4 M) IIAZILEY) 45-12 (672 mg,
0.8 mmol) #J EtOAc (10 mL) AR » IR HE 8.0 /NF o MEST IR »
JRHE S ERS - FIERYIINA EtOAc (10 mL ) #E#E4THR - i@UE1S IR Culd]
456272 mg » EEFK 1 95% -
MS (ESI, pos.ion) m/z: 741.5 [M+H]" o
HER13) &Y 45-14 KI5

B &) 45-13 (49.6 mg, 0.067 mmol ) » {L5%) 1-11-2 (20.3 mg, 0.116
mmol ) » HOAT (18.24 mg » 0.134 mmol ) 2L EDCI (30 mg, 0.154 mmol )
¥ DCM (1.0 mL) 15 0°C F » #2183 A DIPEA (0.09 mL, 0.539 mmol ) »
T4 - EIRSE 3.0 /NI - FESER R - Al DCM (20 mL) i fEHR -
SR @SB TRADBFN R /K ek - SEKIRERSREZRR - IRAS GRS g
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SR (BERRE © EtOAc) 1BEIEY 30 mg » S : 50% -

MS (ESI, pos.ion) m/z: 449.7 [M+2H]**;

'H NMR (400 MHz, CDCl5): § 8.59 (m, 1H), 8.15, 8.13 (m, m, 1H), 7.80-7.78
(d, d, 1H), 7.67 (s, 1H), 7.61-7.60 (m, 1H), 7.59, 7.57 (d, d, 1H), 7.55, 7.53 (d, d,
1H), 7.52, 7.50 (d, d, 1H), 7.33, 7.30 (m, m, 1H), 5.38-5.33 (m, 1H), 5.32, 5.29
(d, d, 1H), 5.24-5.20 (m, 1H), 4.41-4.35 (m, 2H), 3.85-3.78 (m, 2H), 3.69-3.64
(m, 1H), 3.63 (s, 6H), 3.62-3.60 (m, 1H), 2.67-2.51 (m, 2H), 2.39-1.89 (m, 17H),
1.74-1.57 (m, 5H), 0.97, 0.95 (m, m, 6H), 0.90, 0.89 (m, m, 6H) ppm °

Hhtap 46

EREERR -

N ..
o PUPPRIKCO, "
Q@ B Q*Q” e i I

\
N 46-1 o

oe .20 s

DMF  Br

BT Po(dppfiClrCH;CHKOAC/DMF j: 5 i Pd(PPh3)y/K,COyDMEH,0
Y 5 ‘O
OTt 481 )L I(

%f}f e &4 O W

\
\Z

N Pd(PPh;)4/K,COyDME/H,0 g

FH 1) 5P 46-1 IS

B &Y 12-5 (321.12 mg, 0.72 mmol ) » {,5%7 1-13 (338.59 mg, 0.72
mmol ) » Pd(PPhs), (83 mg, 0.07 mmol ) EEfEEEH (300 mg, 2.12 mmol) &
FADME (4.0mL) 7K (1.0 mL) 4 > FRLRFET » 90°C [FE 4.0 /)\EF -
[ HESEE1% » Ik (10 mL ) I FE » K@ EtOAc (20 mL x 3) Z£HY -
GHEREME - RIS » SMOKTRERINGZ IR - IRFERISAL G AT o B
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ftif, (PE/EtOAc=1/1) 1&§3|FEY) 38145 mg » FER : 80% -
MS (ESI, pos.ion) m/z: 663.5 [M+H]" ;
'H NMR (400 MHz, CDCls): 6 7.87, 7.85 (d, d, 1H), 7.67, 7.65 (dd, dd, 1H),
7.62 (m, 1H), 7.50, 7.48 (d, d, 1H), 7.39, 7.37 (s, s, 1H), 5.32,5.29 (d, d, 1H),
5.24-5.20 (m, 1H), 4.40-4.35 (m, 1H), 3.84-3.78 (m, 1H), 3.68-3.64 (m, 1H),
3.63 (s, 3H), 2.99-2.95 (m, 2H), 2.42-2.28 (m, 3H), 2.26-2.10 (m, 5H), 2.01-1.87
(m, 3H), 1.76-1.59 (m, 4H), 0.97, 0.95 (m, 3H), 0.91,0.89 (m, 3H) ppm °
HEE2) hEY) 46-3 HIE L

-15 °C HEEF » # NBS (2.16 g, 12 mmol ) #) DMF (6.0 mL ) /A¥EiRIE
EALEY) 46-2 (714.24 mg, 6.0 mmol ) ) DMF (6.0 mL) AT » HE -
EIRZE 1.0 /NFFE - 60 °C [ 5.0 /NI « RIESER 1 » 1B I FEMRB A UK
/K (50 mL) FIZEk (60 mL) HRESWEH @ 5HERME - FAKRHREBE
2% SOKFRBRSREZEE - IRFEREEEY 1.072g > EER 1 65% -
MS (ESI, pos.ion) m/z: 275.5 [M+H]" ;
'"H NMR (400 MHz, CDCLy): §9.02 (d, 1H), 7.53, 7.51 (s, s, 1H), 7.34, 7.32 (d,
d, 1H) ppm -
HHE3) (LEY) 46-4 BIE L

Bt E%7 46-3(250.12 mg, 0.91 mmol ) {5%) 1-12-2(531.62 mg, 2.093
mmol ) » Pd(dppf)Cl,>CH,Cl, (71 mg, 0.09 mmol ) Ll KOAc (268 mg, 2.73
mmol ) ¥§12 DMF (10 mL) » SRR T » 90°C FE 3.0 /N - BT
% WEZR > A EtOAc (60 mL ) FifEERK » B EIE » I 5
RIZk (30 mL x 3) FOEAFRNREEKGEHR - MKTRESREZG » IR R gt
srEtEsi{. (PE/EtOAc =5/2) 155&EY) 27024 mg » FER 1 80% -
MS (ESI, pos.ion) m/z: 372.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 9.53 (d, 1H), 8.53, 8.51 (d, d, 1H), 7.94, 7.92 (d,
d, 1H), 1.56, 1.54 (m, m, 12H), 1.32, 1.29 (m, m, 12H) ppm -
HEE4) (LEY) 46-5 HIE L

B &Yy 46-4 (267.27 mg, 0.72 mmol) » L5 7-2 (302.45 mg, 0.72
mmol ) » Pd(PPhs), (83 mg, 0.07 mmol ) EdfixfEH#H (300 mg, 2.12 mmol ) &
fR DME (4.0 mL) 7k (1.0mL) 1 » ZRLRFE T » 90°C [HE 4.0 /]NEF -
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[RIESE 1% > R - Ji7k (10 mL) BEBHE - /K g EtOAc (20 mL x
3) FEL A - B0 EEKYEE - SOKTRBRINGZER » IRMETRACAE IS
FrorBEstif (PE/EtOAc =1/1) B3EY) 232.1 mg » EX : 60% -
MS (ESI, pos.ion) m/z: 538.5 [M+H]" ;
1H NMR (400 MHz, CDCls): 6 9.37 (d, 1H), 7.66 (s, 1H), 7.54, 7.52 (d, d, 1H),
7.26,7.24 (s, s, 1H), 5.38-5.34 (m, 1H), 5.32, 5.29 (d, d, 1H), 4.41-4.36 (m, 1H),
3.85-3.78 (m, 1H), 3.68-3.65 (m, 1H), 3.63 (s, 3H), 2.30-1.92 (m, 5H), 1.56,
1.53 (m, m, 12H), 0.97-0.89 (m, 6H) ppm -
SERS) 1LEY) 46-6 HIE L

B k&Y 46-5 (537.28 mg, 1.0 mmol) » (L&) 46-1 (662.24 mg, 1.0
mmol ) b, 5% Pd(PPh;)4( 115.6 mg, 0.1 mmol ) Sk EE#H( 345 mg, 2.5 mmol )
V&S DME (4.0 mL) F17K (1.0 mL) o > ZSRLRFET > 90°C [SHE 4.0 /)N -
RKFESER% 0 ik (10 mL) FEUHE - /K@ H] EtOAc (20 mL x 3) ZEHY
EHERAH - IR AT - FEKGREESARZER - IRHE RIS /@t /o8t
fifk, (DCM/MeOH = 50/1) 52IEY) 461.7mg » FEZHK : 50% -
MS (ESI, pos.ion) m/z: 462.7 [M+2H]*" ;
"H NMR (400 MHz, CDCl5): 6 8.94 (d, 1H), 7.90, 7.88 (d, d, 1H), 7.87, 7.85 (s,
s, 1H), 7.65 (m, 1H), 7.63 (s, 1H), 7.62, 7.59 (d, d, 1H), 7.50, 7.48 (d, d, 1H),
7.38,7.36 (dd, dd, 1H), 7.30, 7.28 (s, s, 1H), 5.38-5.34 (m, 1H), 5.32, 5.29 (d, d,
2H), 5.25-5.20 (m, 1H), 4.41-4.35 (m, 2H), 3.85-3.77 (m, 2H), 3.69-3.65 (m,
2H), 3.63 (s, 6H), 2.82-2.78 (m, 2H), 2.44-1.87 (m, 16H), 1.76-1.58 (m, 4H),
0.97-0.95 (m, m, 6H), 0.91-0.89 (m, m, 6H) ppm -
Hiebl 47

(H“ @
HN
H\)Q o
O /\ oj\Ho/
RS
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Br/\/\/Br ?f NH /
TEBAC 50% NaOH NaBHJAcOH
P {
“owso d&/C\PA DMF s Br K2004/Pd(PPh3)/ DME/HZO
472 474 (j\/
o 0 YN \/g ,\} P
B //,"‘l O'B—B‘o 1122 \ a /\ o ™
Br .
; O.g g a

N
415 8 N Pd(dppfiClyCHZClYKOACIOMF aﬁg s N KgCOyPA(PPh3) JEIOHHZO
0N
NH
o)\o’ " )
0“0
Ho TN P
N N
I\/NHNJ S HN,
417 Q
o \)QO OsN
% by
o o”

A1) EY) 47-2 FIE R

Y5 47-1(832 mg, 6.82 mmol )0 1, 4- 7R T $£(1.529 g, 7.15 mmol )
ARz TEBAC (0.3 g, 1.36 mmol ) A DMSO (30mL) &+ 0°C F » 2%
JH0 NaOH 7K (50%, 2.0 mL) » Ji#8 » 50 °C SHE 2.0 /NFF - SFESE S
% > INAZK (50 mL) ¥ HE » 7Kg EtOAc (50 mL x 3) Z£HY - &4
HAE > FHAERI R KGRI - OKGRIRINEZER » IRMERISHE /@t o BERi (L (P
ft# - PE) 1SEIFEHNRY) 840.55 mg » K : 70% -
MS (ESI, pos.ion) m/z: 177.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 6.91-6.90 (m, 1H), 6.86-6.85 (m, 1H), 6.57-6.55
(m, 1H), 6.44-6.41 (m, 1H), 2.12-2.01 (m, 2H), 1.81-1.60 (m, 4H), 1.46-1.36 (m,
2H) ppm °
FER2) EY) 47-3 FIE K

B &y 47-2 (825.77 mg, 4.69 mmol) AHREWNEE (15mL) > 435
HIA (L ER PA/C (100 mg ) » RS (560 mg, 9.38 mmol ) LAk NaBH, (700
mg, 18.76 mmol ) » fI5e1% & ZIRSME 1.0 /NF - IESE R 1% » BB B -
IR PR ASKE JE A 43 BT (BERIA © PE) S35 EuisiRY) 626.39 mg »
FER L T5% o
MS (ESI, pos.ion) m/z: 179.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 3 6.81-6.79 (m, 2H), 2.84-2.79 (m, 2H), 2.23-2.15
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(m, 2H), 2.07-2.01 (m, 2H), 1.80-1.72 (m, 2H), 1.71-1.56 (m, 4H) ppm -
AR 3) LEY 47-4 UG

-15°C H#ELET 0 8 NBS (2.16 g, 12 mmol ) #J DMF (6.0 mL ) 13%&ES
A EY) 47-3 (1.068 g, 6.0 mmol ) #) DMF (6.0 mL) &¥&T » &5 » =
B HE 0.5 /[NFF#% > 60 °C JZFE 5.0 /NKF - RIESE24% > I REWRAEIA KK

(50 mL) FIZEE (60 mL) FREGWRY » SHAERE - FUKEHRERKE

W HOKBRERINRZRR - IRMETRISEIEY) 1.602 g » FESR © 80% -
MS (ESI, pos.ion) m/z: 334.9 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 2.79-2.75 (m, 2H), 2.32-2.23 (m, 2H), 2.22-2.16
(m, 2H), 1.89-1.81 (m, 2H), 1.79-1.62 (m, 4H) ppm °
HER4) LSV 47-5 IS

B &%) 47-4 (611 mg, 1.83 mmol) » {LEY) 6-3 (908.21 mg, 1.83
mmol ) » Pd(PPh;), (105.8 mg, 0.0915 mmol ) DLHxFEHH (632.31mg, 4.575
mmol ) A DME (10 mL) Bk (2.0mL) o ZRMRET » 90°C [
4.0 /NEf - [ESER1E » IIAZK (20 mL) iR HE - 7K@ EtOAc (20 mL
x 3) ZEHY > AR - FEERIE KPR - MUKRRERENTZIE: » IRMEERRS
PR BRI (BERA] : PE/EtOAc =1/2) 1S5E(EY) 799.57 mg » FEXR !
70% o
MS (ESI, pos.ion) m/z: 625.5 [M+H]" ;
'"H NMR (400 MHz, CDCly): 6 7.61-7.58 (m, 2H), 7.48-7.45 (m, 2H), 5.32, 5.29
(d, d, 1H), 5.23-5.19 (m, 1H), 4.41-4.37 (m, 1H), 3.85-3.78 (m, 1H), 3.68-3.65
(m, 1H), 3.63 (s, 3H), 2.82-2.78 (m, 2H), 2.34-2.15 (m, 8H), 2.13-2.03 (m, 1H),
2.02-1.94 (m, 1H), 1.91-1.83 (m, 2H), 1.75-1.58 (m, 4H), 0.97, 0.95 (m, m, 3H),
0.91, 0.89 (m, m, 3H) ppm °
AR S) LEY 47-6 FIE L

Bk &Yy 47-5 (792.7 mg, 1.27 mmol) » {L,&Y) 1-12-2 (354 mg, 1.39
mmol ) » Pd(dppf)Cl,-CH,Cl, (103 mg, 0.13 mmol ) LA KOAc (311 mg, 3.17
mmol ) &2 DMF (5.0 mL ) o1 » FRMRHE T » 90°C [HE 3.0 NFfiR - 19
ZEiE > A EtOAc (50 mL ) Ml fEVR > #Y3 Hti » PRI Bz (20
mL x 3) TSR - SUOKTIBRINZIR - IRMERAAE T R
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(YEBRE] - PE/EtOAc=1/2) B5EIEY) 59772 mg » FEER : 70% -
MS (ESI, pos.ion) m/z: 673.5 [M+H]" ;
'H NMR (400 MHz, CDCl3): 6 7.60-7.57 (m, 2H), 7.20-7.16 (m, 2H), 5.32, 5.29
(d, d, 1H), 5.23-5.19 (m, 1H), 4.41-4.36 (m, 1H), 3.85-3.78 (m, 1H), 3.68-3.65
(m, 1H), 3.63 (s, 3H), 2.78-2.74 (m, 2H), 2.30-2.15 (m, 8H), 2.13-2.03 (m, 1H),
2.02-1.92 (m, 1H), 1.87-1.78 (m, 2H), 1.75-1.58 (m, 4H), 1.33, 1.30 (m, m,
12H), 0.97, 0.95 (m, m, 3H), 0.90, 0.89 (m, m, 3H) ppm
HE6) (LEY 47-T (UG

BkEY) 47-6 (672.68 mg, 1.0 mmol) » (k&%) 7-2 (428.47 mg, 1.02

mmol ) » Pd(PPh;); (116 mg, 0.10 mmol ) DARzRxEESH (346 mg, 2.5 mmol )
VA EtOH (10 mL ) 7K (2.0 mL) o > FSRLREE T » 90°C [ 5.0 /)N -
IESER % HEZEMR  IIAK (20 mL) ZEHE » 7Kg EtOAc (20 mL
x 3) FEY » GHEHME - FERIEE/KPERE - MOKTIBENEZLR - IRHETERE
FEFENT O BERI(L (BERRT - DCM/MeOH = 50/1) f5ZI#EY) 503 mg » K :
60%
MS (ESI, pos.ion) m/z: 839.5 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.60-7.54 (m, 5H), 7.48 (s, 1H), 5.56, 5.55 (d, d,
1H), 5.44-5.40 (m, 1H), 5.32, 5.29 (d, d, 1H), 5.23-5.19 (m, 1H), 4.41-4.36 (m,
2H), 3.85-3.78 (m, 2H), 3.68-3.67 (m, 1H), 3.66 (s, 3H), 3.65-3.64 (m, 1H), 3.63
(s, 3H), 2.93-2.89 (m, 2H), 2.31-2.15 (m, 10H), 2.14-2.03 (m, 2H), 2.02-1.92 (m,
2H), 1.85-1.77 (m, 2H), 1.73-1.56 (m, 4H), 1.02-0.89 (m, 12 H) ppm
ik 48

0 /
»NH N . N
3 —NH
Ry
< Gy
Ay
O-N
o
A

SRR
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j: :@ N y
14122 Y \/& \)_' 12
AlCIgICHCIg "
gr  Pd(dpphClz CHZCIz/KOAdDMF j :Q K;OOde(PPn;)JEtOHIH;O
Q
N o]
NH N 62 NH  /

—o>— }—({j\/’NH y© >_NH ~NH

— © N/ g° o) o Y

484 o} Ko004/Pd(PPh3)s/ DMEM,0

HNJ
NS

ﬁ
AR 1) LEY) 48-2 BIERL

48t AICl; (3.017 g, 22.6 mmol ) &5 CHCl; (30mL) 51+ 0°C T » 48
1B A L&) 48-1 (1.87 g, 10 mmol ) # CHCl; (20 mL) &% » 5% - 18
B HE 1.0 /NEFfR » #2183 A Bry (1.025 mL, 20 mmol ) #J CHCl; (10 mL)
WIR 0 R BRNEER - METRR %iﬁ"é‘?{“ #IAvK7K (100 mL)
s 7K@ DCM (50 mL x 3) Z5HY > &AM - 235! FHREE SRS IR
BRI AR KR - MOKIRBRENEZE, » IRMERASH BT BERI (L (YRR -
PE/EtOAc = 6/1) BE(FEY) 1.543 g » K : 45% o
MS (ESI, pos.ion) m/z: 343.5 [M+H]" ;
'H NMR (400 MHz, CDCl5): § 7.25, 7.23 (s, s, 1H), 7.14, 7.12 (t, t, 1H),
3.06-2.91 (m, 3H), 2.88-2.80 (m, 2H), 2.63-2.56 (m, 1H), 2.43-2.42 (m, 3H),
2.38-2.20 (m, 3H), 1.81-1.73 (m, 1H) ppm °
A 2) hEY) 48-3 G

&) 48-2(435.56 mg, 1.27 mmol ) {4597 1-12-2(741.94 mg, 2.921
mmol ) » Pd(dppf)Cl,-CH,Cl, (103 mg, 0.13 mmol ) L KOAc (311 mg, 3.17
mmol ) f&}FH DMF (10.0 mL ) » FSRLRFE T » 90°C SHE 3.0 /)NFF o [HESE
1% WmEER 0 A EtOAc (50 mL) FifE R MER » hoe - - 15
BIFZK (20 mL x 3) FOEFIRER/KGENR - SOKTREINGZER » IRMETRISAL G
WrorEERift. (PERE - PE/EtOAc =17/2) 19EIFEY) 362.65 mg » FEH 1 65% -
MS (ESI, pos.ion) m/z: 440.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): J 8.00-7.98 (t, t, 1H), 7.75, 7.73 (s, s, 1H),
2.94-2.85 (m, 2H), 2.84-2.76 (m, 2H), 2.50-2.21 (m, 8H), 172-1.64 (m, 1H),
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1.32,1.29 (m, m, 24H) ppm -
HER3) LEY) 48-4 FIE L

B &) 48-3 (439.31 mg, 1.0 mmol) » L&) 7-2 (420.07 mg, 1.0
mmol ) » Pd(PPh;); (116 mg, 0.10 mmol ) DLRfxEESF (346 mg, 2.5 mmol )
¥ EtOH (10 mL ) BidyK (2.0 mL) o » FSRARFE T - 90°C [HE 5.0 /)M -
IESER% > mEZE - JIAUK (20 mL) FifEHERR » /K@ EtOAc (20
mL x 3) Y » SGHEEEE - FEFIREEKEENE - JKIRERENGZE, » TR
ARKE [T BT el  PE/EtOAC = 1/2) 155V 363.2 mg » FESR
60% -
MS (ESI, pos.ion) m/z: 606.4 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.59, 7.56 (t, t, 1H), 7.54 (s, 1H), 7.34,7.32 (s, s,
1H), 5.56, 5.55 (d, d, 1H), 5.32-5.28 (m, 1H), 4.34-4.30 (m, 1H), 3.85-3.78 (m,
1H), 3.66 (s, 3H), 3.65-3.61 (m, 1H), 3.01-2.94 (m, 1H), 2.84-2.75 (m, 4H),
2.57-2.50 (m, 1H), 2.42-2.16 (m, 9H), 2.13-1.92 (m, 2H), 1.73-1.65 (m, 1H),
1.32,1.29 (m, m, 12H), 1.02, 1.00 (m, m, 3H), 0.93, 0.91 (m, m, 3H) ppm
FHRA) G 48-5 NG

B &Y 48-4(1.1078 g, 1.83 mmol ) {&%) 6-2 (820 mg, 1.83 mmol ) »
Pd(PPh;), (105.8 mg, 0.0915 mmol ) DLHxEEST (632.31mg, 4.575 mmol )
¥ DME (10 mL) Biyk (2.0 mL) o7 » ZRLRE T » 90°C [HE 4.0 /NEF
RIESER1% R 2 JIAZK (20 mL ) S HE - /K g A EtOAc (20 mL
x 3) ZEHY - AR IR ET » MOKIRERINGZ R, - IRFETRAR
RS o B (YERR R : PE/EtOAC = 172) 152IEY) 1.086 g » FEF 1 70% -
MS (ESI, pos.ion) m/z: 848.5 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.71 (s, 1H), 7.59 (s, 1H), 7.55-7.51 (m, 3H),
7.50-7.46 (m, 2H), 7.19, 7.17 (s, s, 1H), 5.56, 5.55 (d, d, 1H), 5.32-5.28 (m, 2H),
5.23-5.19 (m, 1H), 4.41-4.30 (m, 2H), 3.85-3.78 (m, 2H), 3.69-3.67 (m, 1H),
3.66 (s, 3H), 3.65-3.64 (m, 1H), 3.63 (s, 3H), 2.96-2.89 (m, 1H), 2.84-2.76 (m,
2H), 2.59-2.46 (m, 2H), 2.41-2.40 (m, 3H), 2.38-2.15 (m, 12H), 2.13-1.92 (m,
2H), 1.76-1.68 (m, 1H), 1.02, 0.89 (m, 12H) ppm -
w1 49
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EERR -

/\)\,72
_AICI/CHCly_ 1422
Brz gr  Pd(dppf)Cly»CH,Cl/KOAC/DMF i K2CO3/Pd(PPhy)/EOHMH,0
N O
NH
O o
Q ! 62 77/ >—NH RNH
PNH N Br 0
-0 Y NH P
{0 N 0. K2C0y/Pd(PPh3)/OMEH,0 4 N
\ B J
o HN
YTNH
A

0" o

BB 49 IREBFAEDE ] 48 B9SE T ERHEE] -

{L.&1) 49-2 : MS (ESI, pos.ion) m/z: 343.5 [M+H]" ;

'H NMR (400 MHz, CDCl;): 6 7.27,7.25 (m, 1H), 7.11, 7.09 (t, t, 1H),
2.97-2.82 (m, 4H), 2.77-2.70 (m, 1H), 2.47-2.39 (m, 1H), 2.37-2.29 (m, 1H),
2.26-2.25 (m, 3H), 2.06-1.88 (m, 3H) ppm -

1t &Hy 49-3 : MS (ESI, pos.ion) m/z: 440.5 [M+H]" ;

"H NMR (400 MHz, CDCl3): § 7.86, 7.84 (t, t, 1H), 7.74, 7.72 (s, s, 1H),
2.92-2.74 (m, 4H), 2.55-2.47 (m, 1H), 2.25-2.15 (m, SH), 2.01-1.84 (m, 3H),
1.32,1.29 (m, m, 24H) ppm °

{t. &y 49-4 : MS (ESI, pos.ion) m/z: 606.5 [M+H]" ;

"H NMR (400 MHz, CDCls): 6 7.54-7.52 (m, 2H), 7.25, 7.23 (s, s, 1H), 5.56,
5.55(d, d, 1H), 5.32-5.28 (m, 1H), 4.34-4.30 (m, 1H), 3.85-3.78 (m, 1H), 3.66 (s,
3H), 3.65-3.61 (m, 1H), 2.99-2.85 (m, 2H), 2.77-2.69 (m, 2H), 2.61-2.54 (m,
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2H), 2.31-1.82 (m, 12H), 1.32, 1.29 (m, m, 12H), 1.02, 1.00 (m, m, 3H), 0.94,
0.92 (m, m, 3H) ppm -

&Y 49-5 © MS (ES], pos.ion) m/z: 848.5 [M+H]" ;

'H NMR (400 MHz, CDCls): 0 7.71 (s, 1H), 7.59 (s, 1H), 7.57-7.52 (m, 4H),
7.50-7.46 (m, 2H), 5.56, 5.55 (d, d, 1H), 5.32-5.28 (m, 2H), 5.23-5.19 (m, 1H),
4.41-4.30 (m, 2H), 3.85-3.78 (m, 2H), 3.69-3.67 (m, 1H), 3.66 (s, 3H), 3.65-3.64
(m, 1H), 3.63 (s, 3H), 2.91-2.70 (m, 5H), 2.48-2.40 (m, 2H), 2.36-1.84 (m, 17H),
1.02-0.89 (m, 12H) ppm °

HHH 50
O>\-—NH
“\

BRS¢

o H (Nj\,ﬁ
— N | )
1122 N 2’ \/go N\/)_ 7-2
AICI;ICHCI; j: I3,0 AN
Br gy PoldpphIClyCHCI/KOACDMF e e} K2CO3/Pd(PPh3)y/EIOH/HZ0
\>
N—
NH N
@ imfo e Ow o
NH - = P
_0>— \_< NH O Q N
= N s o K2COYPd(PPha)J EtOH/H,0 y

HHP 50 RSB E [aBl 48 FU-E R 5 L BUHE 2] -

{5 50-2 : MS (ESI, pos.ion) m/z: 357.5 [M+H]" ;

"H NMR (400 MHz, CDCls): 6 7.32, 7.30 (m, m, 1H), 7.20, 7.17 (t, t, 1H),
3.12-3.05 (m, 1H), 2.92-2.80 (m, 2H), 2.68-2.54 (m, 3H), 2.42-2.29 (m, 5H),
1.95-1.69 (m, 4H) ppm -
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k&% 50-3 : MS (ESI, pos.ion) m/z: 454.5 [M+H]" ;

'H NMR (400 MHz, CDCly): 6 7.97, 7.95 (m, m, 1H), 7.81, 7.79 (t, t, 1H),
3.00-2.93 (m, 1H), 2.83-2.66 (m, 4H), 2.57-2.50 (m, 1H), 2.40-2.39 (m, 3H),
2.36-2.28 (m, 1H), 2.22-2.14 (m, 1H), 1.90-1.71 (m, 3H), 1.61-1.54 (m, 1H),
1.32,1.29 (m, m, 24H) ppm -

1. &% 50-4 : MS (ESI, pos.ion) m/z: 620.5 [M+H]" ;

'H NMR (400 MHz, CDCL): 6 7.66, 7.64 (m, 1H), 7.53 (s, 1H), 7.29,7.27 (. t,
1H), 5.56, 5.55 (d, d, 1H), 5.32-5.28 (m, 1H), 4.34-4.30 (m, 1H), 3.85-3.78 (m,
1H), 3.66 (s, 3H), 3.65-3.61 (m, 1H), 3.07-3.00 (m, 1H), 2.63-1.59 (m, 19H),
1.32,1.29 (m, m, 12H), 1.02, 1.00 (m, m, 3H), 0.94-0.91 (m, m, 3H) ppm -
&%) 50-5 © MS (ESI, pos.ion) m/z: 862.5 [M+H]" ;

'H NMR (400 MHz, CDCLy): 6 7.72 (s, 1H), 7.59 (s, 1H), 7.56-7.50 (m, 3H),
7.47-7.44 (m, 2H), 5.56, 5.55 (d, d, 1H), 5.32-5.28 (m, 3H), 5.23-5.19 (m, 1H),
4.41-4.30 (m, 2H), 3.85-3.78 (m, 2H), 3.69-3.67 (m, 1H), 3.66 (s, 3H), 3.65-3.64
(m, 1H), 3.63 (s, 3H), 3.01-2.95 (m, 1H), 2.65-2.49 (m, SH), 2.41-1.72 (m, 19H),
1.02-0.89 (m, 12H) ppm -

i1 51
0]
Y )
—\ @)

BRS¢
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o p o N\/&
B-B, 1122
_AICIYCHCly o ©
Bra Br  Pd(dppfClz"CHZCl/KOAC/DMF choypd(PPh,)/EtOHJHzo

N Q
Q H o
SNH N ) 7§ o MNH @/NH .
-4 NH ~/ 62 y° 9 o
S NI P Br o] "\ o] O ~
t ]
514 o K2COYPA(PPh3)d OME/M;0 515 )

HHEH 51 AR E B 48 BIGET EBHSE -

1L &%) 51-2 : MS (ESI, pos.ion) m/z: 344.5 [M+H]" ;

"HNMR (400 MHz, CDCL): & 7.39, 7.37 (t, t, 1H), 7.24, 7.22 (t, t, 1H),
4.06-3.89 (m, 2H), 2.96-2.83 (m, 2H), 2.79-2.63 (m, 2H), 2.23-2.13 (m, 1H),
2.02-1.75 (m, 5H) ppm °

&%) 51-3 © MS (ESI, pos.ion) m/z: 441.5 [M+H]" ;

"H NMR (400 MHz, CDCl;): 6 8.31, 8.29 (t, t, 1H), 7.98, 7.96 (t, t, 1H),
3.99-3.82 (m, 2H), 2.82-2.70 (m, 2H), 2.59-2.44 (m, 2H), 2.08-1.79 (m, 6H),
1.32, 1.29 (m, m, 24H) ppm -

{bE&% 51-4 © MS (ESI, pos.ion) m/z: 607.5 [M+H]" ;

'"H NMR (400 MHz, CDC): 6 7.69, 7.67 (t, t, 1H), 7.56 (s, 1H), 7.28, 7.26 (1, 1,
1H), 5.56, 5.55 (d, d, 1H), 5.32-5.28 (m, 1H), 4.34-4.30 (m, 1H), 4.03-3.86 (m,
2H), 3.85-3.78 (m, 1H), 3.66 (s, 3H), 3.65-3.61 (m, 1H), 2.74-2.58 (m, 2H),
2.53-2.36 (m, 2H), 2.30-2.16 (m, 3H), 2.13-2.03 (m, 2H), 2.02-1.84 (m, 4H),
1.75-1.71 (m, 2H), 1.32, 1.29 (m, m, 12H), 1.02, 1.00 (m, m, 3H), 0.93, 0.91 (m,
m, 3H) ppm o

&%) 51-5 : MS (ESI, pos.ion) m/z; 849.5 [M+H]" ;

"H NMR (400 MHz, CDCls): 6 7.78 (s, 1H), 7.59 (s, 1H), 7.54-7.46 (m, 4H),
7.29,7.27 (t,t, 1H), 7.20, 7.18 (t, t, 1H), 5.56, 5.55 (d, d, 1H), 5.32-5.28 (m, 2H)
5.23-5.19 (m, 1H), 4.41-4.30 (m, 2H), 4.06-4.00 (m, 1H), 3.96-3.89 (m, 1H),
3.85-3.78 (m, 2H), 3.69-3.67 (m, 1H), 3.66 (s, 3H), 3.65-3.64 (m, 1H), 3.63 (s,
3H), 2.78-2.48 (m, 4H), 2.30-1.87 (m, 16H), 1.02-0.89 (m, 12H) ppm -

>
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bl 52
0
o H (Nj\/n . N
TNAL N DaVats
—0 H K\>
\;NH
o)\o/
LR

Q
Br/\O/\/Br 52-0
TEBAC 50% NaOH NaBH/ACOH NIS/CF,COOH 8Bty
O DMSO TRAICIPA | o T MeCN DM o .
5241
Q ? ’ iﬂ
o
>§( 0 Tro / N :< 1-12-2
DCM

KoCOyPd(PPh,)/DME/H,0 528 '- Pd(dppf)CI, CH,Cl/KOAC/OM

{0}
—O \_( NH 7-2 .
9\: N N/ { o H (\/]\,ﬁ N
&“ﬁ 2"“}/& / O O /u/“»..,

K,COYPd(PPhy),/EtOH/H,0

o B b

oo o

S (EY S2-1 &R

B &% 2-5(996.19 mg, 6.82 mmol ) fL.5%) 52-0(1.543 g, 7.15 mmol )
LAFz TEBAC (0.3 g, 1.36 mmol ) &/ DMSO (30mL) #1 > 0°C | » 2%
{40 NaOH HI/K¥EHE (50%, 2.0 mL) » ji%# - 50 °C S 2.0 /NKf » [FESE
21% » fIAJK (50 mL) BERIE - 7K@ EtOAc (50 mL x 3) ZEHY » &1
GHEHE - BERIR /KRR » FKBRBRENEZER @ IRME RN g Bt L (UE
Bifl - PE) SEIEEHRY) 1.171 g » EXR  85% -
MS (ESI, pos.ion) m/z: 203.5 [M+H]" ;
'H NMR (400 MHz, CDC;): 6 6.89, 6.87, 6.85 (d, d, d, 1H), 6.83, 6.81 (t, t, 1H),
6.69, 6.67 (m, m, 1H), 6.63-6.60 (m, 1H), 6.46, 6.44 (m, m, 1H), 4.00-3.94 (m,
2H), 3.90-3.83 (m, 1H), 3.80 (s, 3H), 3.70-3.65 (m, 1H), 2.16-2.08 (m, 1H),
2.02-1.94 (m, 1H) ppm -
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B 2) LGV 522 (UG

&Y 52-1 (947.84 mg, 4.69 mmol) FHHENEE (15 mL) & - 535!
AL &=/ Pd/C (100 mg ) » EERE (560 mg, 9.38 mmol ) LUKz NaBH, ( 700
mg, 18.76 mmol ) » Z iR HE 1.0 /]Nif - SIESER TR @ W Ee e - TR
At gt MRt L (ERRA : PE) 1935 EbiRY) 718 mg » SR 1 75% -
MS (ESI, pos.ion) m/z: 205.5 [M+H]" ;
'H NMR (400 MHz, CDCL): 6 6.96, 6.93, 6.92 (m, m, m, 1H), 6.77, 6.75 (m, m,
1H), 6.62, 6.59 (m, m, 1H), 4.02-3.91 (m, 2H), 3.87-3.83 (m, 1H), 3.82 (s, 3H),
3.78-3.73 (m, 1H), 2.89-2.79 (m, 2H), 2.35-2.20 (m, 3H), 1.98-1.90 (m, 1H)
ppm
HER3) EY 52-3 KA

B&Y) 52-2 (534.79 mg, 2.62 mmol ) » NIS (650 mg, 2.88 mmol ) &
HA MeCN(6.0 mL )0 °C T » {&1€%& 0 CF;COOH(0.059 mL, 0.79 mmol )
T4 45 °C ERK - [IEST R 1% - 1R S ENR - RIERPIIIAK (10 mL) -
A EtOAc (20 mL x 3) ZEHY » SHAHAME - FEFIREmESR (20 mL < 2)
ek > /K Na SO, #71E » IRfa A @t iRk (YRR - PE) 153145
B 6917 mg » FESE © 80% -
MS (ESI, pos.ion) m/z: 331.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.49, 7.47 (t, t, 1H), 6.43, 6.41 (m, m, 1H), 4.03,
3.99 (m, 1H), 3.95-3.88 (m, 1H), 3.83 (s, 3H), 3.82-3.75 (m, 2H), 2.92-2.82 (m,
2H), 2.47-2.33 (m, 3H), 2.08-2.01 (m, 1H) ppm °
FH4) LGV 52-4 G

B &%) 52-3 (1.267 g, 3.84 mmol ) A DCM (15 mL ) > -78°C T »
#2180 A BBrs (2.2 mL, 23.04 mmol) - % » {HIfiSE 10 881% - BWX
FE 1.0 /NEf - [FESER 1% » FuKK (50 mL) #RESE » 7K@ EtOAc (20
mL % 3) SR - A IR R A - ARSI - IR AR
fatfrsr B (BERRED : PE/EtOAC = 8/1) BEIH EERS 970.75 mg » FEH !
80% -
MS (ESL, pos.ion) m/z: 317.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.42, 7.40 (t, t, 1H), 6.33, 6.31 (s, s, 1H), 4.81
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(brs, 1H), 4.07-4.02 (m, 1H), 3.96-3.90 (m, 1H), 3.85-3.78 (m, 2H), 2.87-2.78
(m, 2H), 2.51-2.35 (m, 3H), 2.12-2.04 (m, 1H) ppm °
SES) EY) S-S G

B&Yy 52-4 (960.64 mg, 3.04 mmol ) A DCM (15mL) &1 0°C
T BREIANLGE (1.95 mL, 24.32 mmol ) 1& - ### 10 728 > BIERA=
A FHIERZET (2.04 mL, 12.16 mmol ) » 521 > =IRSHE 1.0 /NFf - KHESE
2% > FvK/K (20 mL) EEUHE » /K& EtOAc (20 mL x 3) ZEHY » S
EHAE - FHEAI K BENE - MOKGRERINEZER - IRMERAIE @ T o Btk

(¥ERER : PE) BRI EHIRY) 1.225 g > B 90% -

'H NMR (400 MHz, CDCl3): 6 7.63, 7.61 (t, t, 1H), 6.87, 6.85 (s, s, 1H),
4.03-3.98 (m, 1H), 3.95-3.88 (m, 1H), 3.84-3.74 (m, 2H), 3.05-2.96 (m, 2H),
2.50-2.34 (m, 3H), 2.08-2.00 (m, 1H) ppm
SER6) 1LEY) 52-6 IS

B E%r 52-5 (819.75 mg, 1.83 mmol ) » {L. 5% 6-3 (908.21 mg, 1.83
mmol ) Pd(PPh;); (105.8 mg, 0.0915 mmol ) DASHEESR (632.31 mg, 4.575
mmol ) &2 DME (10 mL) EiJk (2.0 mL) o » ZRAME T » 90°C IE
4.0 /NE5 o X FESE2 1% TN EtOAc (50 mL) #if i R » 2Bk (20
mL x 3) FOEIFIREEKBERE - MKRRBEINGZIE » IRMERAAE gt BRI

(BElR#El © PE/EtOAc=1/2) 5E(EY) 884.18 mg » FE=R : 70% -

MS (ESI, pos.ion) m/z: 691.5 [M+H]" ;
'H NMR (400 MHz, CDCl;): 6 7.59 (s, 1H), 7.54-7.51 (m, 2H), 7.45-7.42 (m,
2H), 7.29, 7.27 (s, s, 1H), 6.98, 6.96 (t, t, 1H), 5.32, 5.30 (d, d, 1H), 5.23-5.19
(m, 1H), 4.41-4.36 (m, 1H), 3.99-3.92 (m, 2H), 3.87-3.78 (m, 2H), 3.75-3.71 (m,
1H), 3.68-3.65 (m, 1H), 3.63 (s, 3H), 3.03-2.94 (m, 2H), 2.45-1.92 (m, 9H),
0.97-0.89 (m, 6H) ppm -
FERT) {EY) 52T IS

B &) 52-6 (876.59 mg, 1.27 mmol ) » {L,E%) 1-12-2 (354 mg, 1.39
mmol ) » Pd(dppf)Cl,-CH,Cl, (103 mg, 0.13 mmol ) LA KOAc (311 mg, 3.17
mmol ) FRIFHS DMF (5.0 mL) 71 » ZRELRFET » 90°C [HE 3.0 /Nf - SHE
SEER  MEE 0 JIA EtOAc (50 mL ) il fERR » B3 1838 - 181
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53R (20 mL < 3) FOEIFIREE/KEEE » MKTTEZSREZE: - IRAERSR:
JEAT B L (HER A : PE/EtOAC = 1/2 ) 158 EEY) 594.18 mg » EZR 1 70% -
MS (ESI, pos.ion) m/z: 669.5 [M+H]" :
'H NMR (400 MHz, CDCl;): 6 7.62, 7.60 (t, t, 1H), 7.59 (s, 1H), 7.54-7.51 (m,
2H), 7.50-7.46 (m, 2H), 7.47-7.45 (s, s, 1H), 5.32, 5.30 (d, d, 1H), 5.23-5.19 (m,
1H), 4.41-4.36 (m, 1H), 4.07-4.02 (m, 1H), 3.91-3.85 (m, 1H), 3.84-3.75 (m,
3H), 3.68-3.65 (m, 1H), 3.63 (s, 3H), 2.98-2.90 (m, 2H), 2.49-2.32 (m, 3H),
2.30-1.92 (m, 6H), 1.32, 1.29 (m, m, 12H), 0.97, 0.95 (m, m, 3H), 0.90, 0.89 (m,
m, 3H) ppm -
B 8) &Y 52-8 KGR

B &%) 52-7 (668.37 mg, 1.0 mmol ) » {5V 7-2 (428.47 mg, 1.02
mmol ) » Pd(PPhs); (116 mg, 0.10 mmol ) DLRzRixEEER (346 mg, 2.5 mmol )
Y52 EtOH (10 mL) Bi7K (2.0 mL) > ZSRRE T > 90°C SHE 5.0 /]Mf -
[HESE 2% » TIAZK (20 mL ) PR HE » /K& EtOAc (20 mL x 3) Z£HY -
EUEREE  BFIEE KL - MOKRRERINRZER - IRAETRASHE a0t
b (B © DCM/MeOH = 50/1) 15E(7Z&%Y) 500.66 mg » FEHR 60% -
MS (ESI, pos.ion) m/z: 835.5 [M+H]" ;
'H NMR (400 MHz, CDCly): 6 7.71 (s, 1H), 7.59 (s, 1H), 7.54-7.46 (m, SH),
7.18,7.16 (s, s, 1H), 5.56, 5.55 (d, d, 1H), 5.32-5.28 (m, 3H), 5.23-5.19 (m, 1H),
4.41-4.30 (m, 2H), 4.00-3.92 (m, 2H), 3.88-3.78 (m, 3H), 3.76-3.71 (m, 1H),
3.68-3.67 (m, 1H), 3.66 (s, 3H), 3.65-3.64 (m, 1H), 3.63 (s, 3H), 2.89-2.81 (mm,
2H), 2.47-2.32 (m, 3H), 2.30-2.16 (m, 6H), 2.13-1.92 (m, SH), 1.02-0.89 (m,
12H) ppm -
Hha 53

BREERR -
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0
&( +Br\@[NHz1HATU/DIPEAfTHF ()\( _HOLEA B,
Boc on NH,  2HOAc ‘Oar EA N.  DiPEAEDCIDCM
§3-1 192 532 53-3 N
Be S aute e %
. 5Oy Y
el

D Pd(dppf)Cly CH,Cla/KOAC/DMF N Pd(PPh3)y/K,COyDME/M,0
N 535

534

Ieessetoctsy

YNH 53
Hiad 53 RIS 1 a7 EREEE -
1 &%) 53-2 : MS (ESL pos.ion ) m/z: 367.3 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.68 (s, 1H), 7.42-7.40 (m, 1H), 7.30-7.28 (m,
1H), 5.11-5.09 (m, 1H), 3.45-3.43 (m, 2H), 2.94-2.93 (m, 1H), 2.21-2.18 (m,
2H), 2.01-1.91 (m, 1H), 1.49 (s, 9H) ppm °
{b. &% 53-3 - MS (ESI, pos.ion ) m/z: 313.2 [M+H]" :
'H NMR (400 MHz, CDCL,): 6 8.01 (s, 1H), 7.70-7.76 (m, 2H), 5.27-5.25 (m,
1H), 3.31-3.30 (m, 2H), 2.77-2.74 (m, 1H), 2.54-2.52 (m, 1H), 2.40-2.37 (m,
1H), 2.30-2.10 (m, 1H) ppm -
1. &%) 53-4 : MS (ESI, pos.ion) m/z: 423.3 [M+H]" ;
'H NMR (400 MHz, CDCLy): 6 7.59-7.51 (m, 1H), 7.34-7.21 (m, 2H), 5.42-5.38
(m, 2H), 4.34-4.30 (m, 1H), 3.87-3.76 (m, 1H), 3.70 (s, 3H), 3.66-3.62 (m, 1H),
3.04-2.98 (m,1H), 2.25-2.21 (m, 1H), 2.20-2.13 (m, 2H), 1.96-1.94 (m, 1H),
0.88-0.84 (m, 6H) ppm -
1k &% 53-5 : MS (ESI, pos.ion) m/z: 471.3 [M+H]" ;
'H NMR (400 MHz, CDCL;): 6 7.87-7.80 (m, 1H), 7.71-7.66 (m, 2H), 5.47-5.42
(m, 2H), 4.34-4.30 (m, 1H), 3.86-3.84 (m, 1H), 3.70 (s, 3H), 3.64-3.62 (m, 1H),
3.04-2.98 (m, 1H), 2.25-2.21 (m, 1H), 2.20-2.13 (m, 2H), 1.96-1.94 (m, 1H),
1.35 (s, 12H), 0.88-0.84 (m, 6H) ppm - L. &% 53-6 : MS (ESI, pos.ion) m/z:
857.5 [M+H]" ;
'H NMR (400 MHz, CDCL3): 6 7.78-7.69 (m, 2H), 7.48-7.47 (m, 1H), 7.38-7.32
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(m, 2H), 7.22-7.18 (m, 2H), 7.06-7.01 (m, 1H), 5.54-5.53 (m, 2H), 5.48-5.46 (m,
2H), 4.37-4.33 (m, 2H), 3.89-3.87 (m, 2H), 3.71 (s, 6H), 3.13-3.11 (m, 2H),
2.94-2.92 (m, 2H), 2.48-2.32 (m, 2H), 2.29-2.11 (m, 4H), 2.09-1.92(m, 4H),
1.58-1.36 (m, 4H), 1.82-1.72 (m, 8H), 1.11-1.03 (m, 2H), 0.92-0.86 (m, 12H)
ppm ©

Bitep 54

FRERR -

%% o0
N o 1 NHOAG_
O m O O m Xylene

DIPEADCM
54-1 Boc

O N
o Oy 7 e
o
\ HN
\ O O /"M “EpcioiPeAroATIOCM
N
NBoc BocN 64-3 AHCI /?‘13

B R 54 IRBEUERG 2 NS ERERE -

& 54-1 : MS (ESI, pos.ion) m/z: 759.5 [M+H]" ;

'H NMR (400 MHz, CDCL): 6 7.93 (t, 2H, J = 6.4 Hz), 7.58 (d, 1H, J = 7.8 Hz),
7.42-7.35 (m, 2H), 7.00 (d, 1H, J = 7.8 Hz), 5.66-5.10 (m, 4H), 4.53-4.38 (m,
2H), 3.65-3.51 (m, 2H), 3.51-3.36 (m, 2H), 3.21-3.14 (m, 2H), 2.40-2.25 (m,
4H), 2.15-2.05 (m, 2H), 2.00-1.85 (m, 4H), 1.60-1.40 (m, 24H), 1.36-1.20 (m,
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4H) ppm °

1k&% 54-2 : MS (ESI, pos.ion) m/z: 719.5 [M+H]" ;

"H NMR (400 MHz, CDCl3): 6 7.77-7.53 (br, 2H), 7.32-7.24 (m, 4H), 7.15 (s,
1H), 7.02-6.97 (m, 1H), 5.05-4.95 (m, 2H), 3.60-3.34 (m, 4H), 3.10-2.90 (m,
4H), 2.25-2.10 (m, 4H), 2.02-1.94 (m, 2H), 1.90 (t, 2H, / =7.0 Hz), 1.80-1.69
(m, 2H), 1.63-1.40 (m, 22H), 1.40-1.30 (m, 2H) ppm -

{b&1 54-3 : MS (ESI, pos.ion) m/z: 519.4 [M+H]" -

{b&Y 54-4 © MS (ESI, pos.ion) m/z: 833.5 [M+H]" ;

'H NMR (400 MHz, CDCls): 6 10.80 (brs, 1H), 10.45 (brs, 1H), 7.80-7.67 (m,
2H), 7.45-7.10 (m, 5H), 6.96 (d, 1H, J="7.7 Hz), 5.68-5.55 (m, 2H), 5.33-5.20

(m, 2H), 4.40-4.30 (m, 2H), 3.90-3.80 (m, 2H), 3.77-3.58 (m, 8H), 3.15-2.88 (m,

4H), 2.46-1.80 (m, 16H), 1.80-1.63 (m, 2H), 1.63-1.40 (m, 4H), 1.40-1.28 (m,
2H), 0.95-0.80 (m, 12H) ppm -

B 55
@000ﬂ3
o-. N

o)

BREERR -
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i jé’ 122 0 | 33 N
Boc @,

53.2 Pd(dpD)Cly*CH;Cla/KOAC/DMF B°° N Pd(PPhs)¢/KCOYDME/HZ0 TFO

55-2

o 0L O)LYD &Qi 3?““

Toluene Pd(dppf)Clz*CH,Cly/KOACDMF

n
N ™ O O " 55‘2 N\BOCN HCLEA
i et Hb PA(PPhs)/K,COYDMEM;0 / Q O O NH
(I~
53-3-2 O/[’_w—(
“HC' EDCIDIPEA/HOAT/DCM

HN

55-7
© ‘\’

‘O
o]

B 55 ARIFECE S 3 BIERT BRG] -

&9 55-1 : MS (ES, pos.ion) m/z: 414.3 [M+H]" ;

'H NMR (400 MHz, CDCLy): 6 7.69 (s, 1H), 7.45-7.43 (m, 1H), 7.32-7.30 (m,
1H), 5.12-5.10 (m, 1H), 3.45-3.43 (m, 2H), 2.95-2.94 (m, 1H), 2.25-2.22 (m,
2H), 2.01-1.91 (m, 1H), 149 (s, 9H), 1.35 (s, 12H) ppm -

{k. &% 55-2 © MS (ESI, pos.ion) m/z: 606.5 [M+H]" ;

'H NMR (400 MHz, CDCl3): 6 7.61-7.51 (m, 2H), 7.25-7.16 (m, 3H), 5.15-5.13
(br, 1H), 3.44 (br, 2H), 2.93-2.89 (t, 2H, J = 8.0 Hz), 2.21-2.14 (m, 4H),
2.03-2.02 (m, 2H), 1.95-1.88 (m, 4H), 1.86-1.67 (m, 4H), 1.49 (s, 9H) ppm -
1£EY) 55-3 : MS (ESI, pos.ion) m/z: 412.7 [M+H]" ;

'H NMR (400 MHz, CDCly): & 7.78-7.75 (m, 2H), 7.65-7.63 (m, 2H), 5.53-5.15
(m, 2H), 4.49-4.39 (m, 1H), 3.59-3.54 (m, 1H), 3.48-3.38 (m, 1H), 2.31-2.21 (m,
2H), 2.12-2.01 (m, 1H), 1.98-1.85 (m, 1H), 1.45 (d, 9H) ppm -

1L E%) 55-4 © MS (ESI, pos.ion) m/z: 392.2 [M+H]" ;

'H NMR (400 MHz, CDC;): & 7.78-7.75 (m, 2H), 7.65-7.63 (m, 2H), 7.21-7.20
(m, 1H), 5.53-5.15 (m, 2H), 4.49-4.39 (m, 1H), 3.59-3.54 (m, 1H), 3.48-3.38 (m,
1H), 2.31-2.21 (m, 2H), 2.12-2.01 (m, 1H), 1.98-1.85 (m, 1H), 1.45 (d, 9H)
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ppm °

f£&% 55-5 : '"HNMR (400 MHz, CDCls): 6 7.35 (m, 4H), 7.10 (s, 1H), 4.93 (t,
1H, J = 8.2 Hz), 3.88-3.66 (m, 2H), 2.90 (t, 1H, J = 8.0 Hz), 2.50-2.47 (m, 2H),
2.27-2.25 (m, 1H), 1.48 (s, 9H), 1.26 (s, 12H) ppm ©

&Y 55-6 : MS (ESI, neg.ion) m/z: 769.5 [M-H] ;

"H NMR (400 MHz, CDCl5): 4 7.73-7.68 (m, 3H), 7.40-7.35 (m, 3H), 7.29-7.27
(m, 3H), 7.07-7.05 (d, 3H, J = 8.0 Hz), 5.19-5.17 (br, 1H), 5.03-5.02 (br, 1H),
3.46 (br, 4H), 2.97-2.94 (m, 4H), 2.24-2.20 (m, 4H), 2.06-1.99 (m,
2H),1.88-1.79 (m, 4H), 1.64-1.61 (m, 2H), 1.53-1.51 (m, 18H), 1.41-1.36 (m,
4H) ppm -

&4 55-7 : MS (ESI, pos.ion) m/z: 569.3 [M+H]" -

1k &y 55-8 : MS (ESI, pos.ion) m/z: 883.5 [M+H]" ;

"H NMR (400 MHz, CDCls): d 7.77 (m, 1H), 7.73-7.69 (m, 1H), 7.54-7.52 (m,
1H), 7.37-7.26 (m, 4H), 7.26-7.16 (m, 2H), 6.98-6.96 (d, 1H, J = 8.0 Hz),
5.73-5.69 (m, 2H), 5.45-5.42 (br, 1H), 5.29-5.26 (br, 1H), 3.92-3.81 (m, 2H),
3.68 (s, 6H), 3.67-3.65 (m, 2H), 3.11-2.99 (m, 2H), 2.89-2.88 (m, 2H), 2.49-2.32
(m, 2H), 2.32-2.12 (m, 4H), 2.12-1.98 (m, 2H), 1.85-1.69 (m, 4H), 1.63-1.52 (br,
2H), 1.51-1.42 (m, 2H), 1.41-1.32 (m, 2H), 0.87-0.83 (m, 12H) ppm °
Hhtah 56

s Vo
X

H R -
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ﬁ oﬁ
; 55-1
\ B,
/ PA(PP:)JK,COs _ .. Bos N@ ©
” DMEIHzo 10 {q N Pd(PPhs)y/K;COs/DME/H,0
H

5§55 BocN

56-1 BocN n):K
6332
@Y s (A O
Boc O O O O O O / lN EDCI/DIPEA/HOAT/OCM
N
66-2 BocN §63  .4HCI H
Q Q O
N
H
o N
o O

? ° ‘

HHf] 56 ARIBEMUE R 4 ST EBHEE -

1k &1 56-1 : MS (ESI, pos.ion) m/z: 632.3 [M+H]" ;

'H NMR (400 MHz, CDCl;): 8 7.79-7.61 (m, 3H), 7.40-7.38 (d, 2H, J = 8.0 Hz)
7.23-7.18 (m, 2H), 5.01-4.99 (br, 1H), 3.44 (br, 2H), 2.95-2.92 (t, 2H, J = 8.0
Hz), 2.22-2.15 (m, 6H), 1.99-1.91 (m, 6H), 1.77-1.73 (m, 3H), 1.51 (s, 9H)
ppm °

k&%) 56-2 : MS (ESI, neg.ion) m/z: 767.5 [M-H] :

'HNMR (400 MHz, CDCL;): § 7.71-7.70 (m, 3H), 7.53-7.51 (m, 3H), 7.28-7.27
(m, 1H), 7.22-7.20 (t, 2H, J = 8.0 Hz), 7.07-7.05 (m, 1H), 5.17-5.16 (br, 1H),
5.02-5.01 (br, 1H), 3.46 (br, 4H), 3.11-3.01 (br, 2H), 2.97-2.93 (t, 4H, J = 8.0
Hz), 2.23-2.21 (m, 4H), 2.06-1.99 (m, 2H), 1.87-1.84 (m, 2H), 1.61-1.60 (m,
2H), 1.57-1.55 (m, 2H), 1.53-1.51 (m, 18H), 1.41-1.36 (m, 4H) ppm -

L& 56-3 : MS (ESI, pos.ion) m/z: 569.3 [M+H]"

1E&% 56-4 : MS (ESI, pos.ion) m/z: 883.5 [M+H]" ;

'HNMR (400 MHz, CDCl;):  7.80-7.68 (m, 2H), 7.45-7.43 (m, 3H), 7.19-7.17
(m, 1H), 7.16-7.15 (m, 3H), 7.00-6.98 (d, 1H, J = 8.0 Hz), 5.86-5.82 (m, 2H),
5.45-5.43 (br, 1H), 5.28-5.27 (br, 1H), 3.95-3.82 (m, 2H), 3.68 (s, 6H), 3.67-3.65
(m, 2H), 3.11-2.99 (m, 2H), 2.91-2.88 (m, 2H), 2.49-2.32 (m, 2H), 2.31-2.12 (m,
4H), 2.11-1.98 (m, 2H), 1.85-1.69 (m, 4H), 1.63-1.52 (br, 2H), 1.51-1 42 (m,
2H), 1.41-1.32 (m, 2H), 0.88-0.84 (m, 12H) ppm

>
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SVREYE

TEMARE - AP REMEE “WH HOV miEER" EMER
Bl - HERRIEHIH] HCV fE & QAR EKAEE - W FEHIH HCV jh3E
B HHTEMKAE - RO SRR UK HE « Hh - HCV EEREKER
FEEAIRR REE O ERMEKYE - SaOWERREMKE . 71
EEYEREEOKAE » F5F -

AZYNAFER T HCV HE T H 5 W% Science. 1999 Jul 2; 285
(5424) > 110-3 > DL J. Virol. 2003 Mar; 77 (5) » 3007-19 1yt /5 32 #Efif -
EITFERE -

A HCV £K &S GTla « GT1b 1 GT2a # BT MM 2K S5 A8 A fr i
HIRFIEY - DLk HCV 1b B7 A RIHMF] Y93H ~ L31F - P32L - 1302V
PUEM RIS - GTla > GT1b f1 GT2a 273 %4 HCV 1a ~ 1b
I 2a ZERI B AR A B-F RAL(HCV Replicon System) » B R EH
G418 il E K NEO Fla b Ry & &R - W@l E &R G M E
(qPCR)H& Il NEO # & Bt 8 bl bt R E RN R ESK -
Al DA 2R fe B R P RO R BUKHERT S - FME &3 HCV R E sy
TERZER -

BAERREREN

1. BB EREHE/LSY ECs

FFE 1a 0 1b HHMIE] 96 FLAR - 125 pl #3537 8000 #ffiffi g £L.; F| POD810
2 HEIMARTEREM RN FIRE A S EMMNK © B ES
fL » 5 fEFRFE 10 {EYRIE - DMSO #9RE 0.5% : Sk BAaEaM
Ha 72 /NEE 5 0 40 pl RS RS EIEY) Promega Bright-Glo - 55 5 476# FH
2R AR IR AR Topeount SYFLARIEEI S LA BT - BRI 4T -

2. qPCR R HIHI4 R G418 HithEK NEO HFHIEEH ECso

FeAE 1a 0 10 Al ME] 96 FLAR - 125 pl #8537 - 8000 #fiffufS£L; F§ POD810
AEMAFEREAEYEMN . SEASYMES - 5 ERE 10 (@R
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£ » DMSO #98 0.5% ; CO,SEEFRISaMNE 72 /N » & PCR ;

—BRanHEfE ¢ RAMEESER BWE A 100 pl ZRMETWE FCW 2 flfifu vk
YEER iF - BER FCW ARTEVR  H0A 50 nl ZfRys FCP 2 i 212 &
PCR #i4 ; F§ DEPC /K#if# PCR #iA S Sk M4 -

— & PCR : ##lif PCR i8 RICE M ER S W + KHEAHIIA 384 7,
PCR IER(CEEH M) 5 IIAZ LGOI o FH A AR A HE
A ERUIRR 384 FLARES I 5 #HIRTEZ0UETTE & PCR £ BRIOT -
3. &FEHE : GraphPad Prism X251 B &5 ECsp ©

REE - BTl &Y AT B0tE ¥ HCV 1b BRH » S REEE
¥ HCV 1b #J ECso #EIF 1-999 pM ~ 1-99 nM ; AFHR AR LEYE
BAEMHIZHE HCV R KRB 1a « 2a FHITENE - £ 2 RRABHRER
FMAAWEE HCV 1a fl HCV 1b F KA ECso fE(nM) » #—{E E g
HES  KEHARNCEY)SHEERE 1a - 1b~2a-2b~3a~3b - 4a
Tl 5a HEWE%E -

A 574 BUFIPU M I R B Bl SR B - R B BhEYE
FELLAS SRR - AR ASHE Y EEHH HCV NSSA  HryBH -
T BTN R =R -
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<2
HiE | 1a L oy |0 s | | b
Bl (nM) | (nM) Bl (nM) (nM)
1 0.102 0.041 20 5.896 1.034 39 0.027 0.020
2 0.325 0.009 21 4.875 0.980 40 0.043 0.017
3 0.097 | 0.032 22 3.652 0.876 41 0.876 0.043
4 0.085 | 0.029 23 0.334 0.012 42 6.890 0.109

S 2.489 0.086 24 2.687 0.055 43 7276 0.148

6 1.372 0.208 25 10.675 0.032 44 13684 | 0937

7 0.955 0.106 26 13.675 0.088 45 0.107 0.034

8 5.436 1.328 27 12.675 0.655 46 0.388 0.118

9 0.097 0.032 28 4.566 0.667 47 3.568 0.687

10 9.864 | 3.462 29 8.675 0.218 48 3083 | 0240
11 0.447 | 0.096 30 3.203 0.074 49 23587 | 0357
12 0.856 | 0.018 31 4.678 0.048 30 0.875 | 0.096
13 0.438 0.032 32 0.064 0.077 51 4.573 0.086
14 0.785 | 0.011 33 0.090 0.039 52 3.671 | 0.033
15 0.886 | 0.029 34 0.837 0.017 33 0.263 | 0.074
16 0.008 0.005 35 0518 0.086 54 3.572 0.044
17 0.475 | 0.072 36 1.085 0.089 335 0.073 | 0.028
18 0.458 | 0.203 37 3.779 0.099 56 0.138 | 0.036
19 0376 | 0.011 38 0.066 0.009

BHRAGRIES T A R8I 2 RAE - ARSI R A RRAS A E A
WERE > A TUERAELERRP AT RELEER T - K
it - FEAR E R BIAEFT A J7 i (E R A M L IER B 1R - [E2R
P R e AR - ARG R - KL - FERTb f e SRR (R
RNAERE ENGEEA AT LA REAEAR S -

AN NI ST B NSSA HIHI LIS s R [FHY NSSA ]
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OB EIACHIE HCV - 45— BB G 5o ARBRA LA PINH HCV
HT » (53— B R T+ AT PIAE (L&Y NSSA - 43
I PIATH (L ST HCV 69 2% REAL IR -

FEARIRIIBI IR » S0 —EREE « —EEH - T
B ~ LR S — e S L T 2 S B MR B L
HUREBI ~ EHE MDY R I B AN 25 ) — (B B A S o
FEARIAE T B TR R M T — G HE O AR B RS
B« T HL > T B E  K5HE - PSS R BT DU TR — (EE S
(BB eI BT L ST 73 A

B L EAGRARIRER T A SR B TR - IR ETfG
BLZROINE] » TREMAREHA TR - AR BT A BT
TR A B RO R O 0 T A A S R PO T L S B s it
T ~ B0 - BRI -

[R5

VAR
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e=by
iy

FH & S A g

1. — IR EY) -

(RYy
Q1
R? R3
4 .
R2—X\ X /X-.R4
Y Y

@ -

SCELTI A RS - AR EAENE - RS - &MY - KEY - BBk
)~ RMEY) - 22 TR I ERTEE - Hp e

£ AFD AL —(ESE - tRfTEE - RAGEL - ERERGTEL - ERAEERTEE
-(CR*R*),-O-(CR*R™),- . (CR®R*),-N(R*)-(CR*R*),-
(CR®*R®**),-S(=0)-N(R*)-(CR*R*),- + +(CR*R¥),-C(=0)-N(R*)-(CR*R®),- -
A(CR®R*),-N(R?)-C(=0)-N(R’)-(CR*R*),- ~ -(CR*R™),-C(=0)-O-(CR*R¥),- -
-(CR*R®¥),-N(R’)-S(=0),-N(R®)-(CR*R™),-
-(CR*R¥),-N(R’)-C(=0)-O-(CR*R™),- ; B4 A Fll A FET7 53 By LA T B EEE] -

Y2‘Y1 Y2-X1 2 2

. - L ' v2 - ) YESZEN
"{l X! § . EJI\Y}_g . E—</x2 LGN §—</x2\‘E>/ N §—</XZ lN/*‘{ .

O
Y2 Y2 Y2 Y2 —Y1 , Y2 —Y1 JL
S _ N \ 3
30T I Ot L LT
RGa 6a 6a
y2 y\1 _ 2. I H\r'el : ,YZET NQ]/LLS. ;wle H\(’I‘
“{MX1 - A2 IN &§(1)_<\/NH \X1 \ |
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N % H
_E‘Q—;}/W N % "‘{ X
/ \ N ’71 '; Y /@(\J/EN}E
X! c U‘«/\r Y= Y 1 4 .

N
Y
son
H
/R6a XZQYZ
% U ”% e
y?
48_()(:’1},’\ . x2
R7 R7a ( )t \/
L YZ/J\jj 1 X1 Y2 ‘:é ,@_{_‘ Yz

b & X' BT O - S - NROH, CR'R™ ;
& XIS NRS - OEK S
X B(CRR™), - V=% . 0 - S 3 NR",
W B hiIR L B MR
& YR Y2 BT S N 8 CR ;

e

Y2

52—(
_ /Y
§ el

X1 x2
/Y2

xz'*:«

& ZLHES-(CHy)s- ~ -CH=CH- ~ -N=CH- * -(CH,),-N(R’)-(CH,)-EX,

-(CHy):-O~(CHy ) 5 AP a FI b MM 0~ 1 23
B oIS 182
F dBIME 1502
EnIME 01283
S pMIIME 01283
B r BT 0~ 1802
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fE50-1-2 354 ;
% Q'F1 QLM NR® ~ O ~ S + C(=0)BK(CR'R™). ;

e 012384

& X X Fir s N CR” ;

B YR YR H IR - BiEk - R - BRbcE: - BRI 5
FESH -~ 5kt~ o- B AR B et BN 50 YR Y BT DL
ARSI
-[U-(CR’R™)-N(R'*)-(CR’R*)];-U-(CR’R**)-N(R")-(CR’R**)-R? «
-U-(CRgRga)rRu 5
-[U-(CR'R™)-N(R'*)-(CR’R*)J,-U-(CR’R**)-O-(CR’R**)-R ? ;

% U aILMHE AN E] » BILHFS-C(=0)- ~ -C(=S)- » -S(=0)-5-S(=0),-

2% t AJLAAERIECANE] - BT ifS 0123804

2 kK WTLUAHRIECRE - B 0~ 1882

& R'RPCROFIRVEITHIES H 5~ ekt - FEbesE « F5 13t - Bt -
FERH - HOSEESHE R R* A1 X-CH R 3-8 TLHERREL 3-8 TThHES -
Cs.n FIEEEER ~ Cs.n FIEHEMEER - Cs.n WEEEREY Cspp WEHEEERE © 5 R’ - R
I X*-CH JERE 3-8 TLHEERBUARER ~ Csn ISR - ConTHAHEIR - Csp,
BREEIREY Cs.pp WRHEEEER

£ ROFITHIES H ~ 7 FOBE © Be3k - bt - BRI - B SR
FES 5L - T5hedk - B dk - $edE-OC(=0)- ~ §iEE-C(=0)- - &I FEE -~ fie
5£-0S(=0)- ~ FiF-S(=0),0- * frEE-S(=0)- B AT HREEE

& RBILHIE H - 57~ S4R0=0) ~ $85 - %3 F-Cl-Br- [~ £ -
R'PR"N- + -C(=0)NR"R"* + -OC(=0)NR"*R'* + -OC(=0)OR" -
-NR")C(=0)NR"R" + -N(R")C(=0)OR" + -N(R'*)C(=0)-R" -
RPR'*N-8(=0),- ~ R"*S(=0),- ~ RPS(=0),N(R'**)- + RI*RPN-f5: + R1*S(=0)-
Fitk « RPRPN-C(=O)-pedk - R™RUN-tdt « RPS(=0)-ktssk -
RUR™N-C(=0)-feéadk - J55E - M55 - il - beddt - btk - softlr
B 0E PR BEEREL - BRGTEL - BRE - meE - B HEE  HES
FEE  HHELIRE - B EEE B ESR ML
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Sk - HESETEE - HERELESL - FRRALTEE - HRAGRE - FORE
MR B B

£ ROBIHBE - T RPRNC(=0)- - RP0C(=0)- + RPC(=0)- -
RPR™NS(=0)- + R®08(=0)- + R"’S(=0)- + RPR"**NS(=0),- + R”0S(=0),-
RVS(=0)- ~ [5G « SCHENIHR « FRELAENTR - SIEEEHIE - HreIEisn;
& ~ SCREENRNGIR - bemi B ishhk - HEARNGR - #E5E IR R - HERE
BERSiE ~ BRIGEEEABAATE « 5 SRR - HERE SR - BtEEE
el - ARG - MEEREEENEIGR - BREtEEINENR - 55 -
FES S~ FEERILBURER AL

£ REBIHIES H - 57~ 83 - &3 - F - Cl»Br+ 1 g% « £1R(=0) *
R'*RBN- + -C(=0)NR"*R"* + -OC(=0)NR"R"** + -OC(=0)OR" -
NR"®)C(=0)NR"’R"™ + -N(R")C(=0)OR"* + -N(R")C(=0)-R"** +
RR*N-$(=0),- * R"*S(=0);-  R*S(=0),N(R'**)- ~ R’ RPN-54t « R"’S(=0)-
fet « RPR™N-C(=0)-idk - RMRUNza 3t « RUS(=0)-feda st -
RPR'™N-C(=O)-fe 3k - HE - HEOFHE - Bk - fea s - s e
B IRE L - HEERIL - BRATEL - BRI MRE - AR HRE - S
HEH - FEEE  FA A - MO EE - BOTELTE - HEK
S HARESEE - FERESE - MERELER - HIREASRKE - HIRE
PR Ak

& RVMIR™ WIS H - 7~ F~ C1~ Br~ 1~ gk - #hvdE - sfRAg
it ~ FRERENGE ~ REEARIR - e BB - SrBEMBIGE - btk
Halfite ~ FHEAERGIR ~ Heos BEIsR - HEREENR - BWbcEAshiE - 75
SN - HREEINER - WIS EENR - HRILNENR - #
IRERILNEIGE - Rpr IR - 55 - #E5HE - FIRESNRERE

& ROFI RIS H ~ R - 5L - FU3L - 8% - F-Cl-Br- 1 £t -
HERTEL - BRpCEL  FEEREL U5 EL  HEOR AL bR - & - iEE-OC(=0)- -
E%E-C(=0)- - REHEEE - #TE-OS(=0):- * §tE-S(=0),0- ~ £F-S(=0):-
R FE AR |

£ R’ R™ - ROFN R SGI7HIES H - /R~ hedk - Hibest - B - JiR
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B 55 HEOS A TH A - IMUEEE - SRR - HESEEEL - HERE
BEEEERTELTEL

& RZ @i s RPRPN- + -C=O)RP + -C(=S)R" + -C(=0)OR" -
-C(=0)NR"R"* + -OC(=0)NR"R"* + -OC(=0)OR" - -N(R"*)C(=0)NR"*R'** -
NR®)C(=0)OR"™* + -NR")C(=0)-R"* + RPR"N-§(=0),- - R"’S(=0),- -
RVS(=0),NR'™)- ~ RP0S(=0),- * Kk + Hebidk - BRbEE - FEEREL - 53 -
HES B BT

g R' ~ R FIELZ MR T AT 4-7 TR

g RPFIT R BATHIES H ~ 57 - fidk - HEbedt - BRet - JERs - 55
B EESEETS b % RUFI R EER—EER T L - RY - R FIEUR
FRIDMEE R ARV 3-8 JUER - RS IREA S8R

Horhg—{ELA T EE: fEheEs - SakEEE - SRERACE - CRHEIRbTL
-(CR*R®"),-O-(CR®R*),- + -(CR*R¥),-N(R’)-(CR*R*),- ~
-(CR®*R®"),-S(=0),-N(R*)-(CR®R*),- + -(CR*R™),-C(=0)-N(R*)-(CR*R™),- -
«(CR*R®*),-N(R*)-C(=0)-N(R*)-(CR®R¥),- + -(CR®R*),-C(=0)-0-(CR*R*),- -
-(CR*R®"),-N(R?)-S(=0)-N(R*)-(CR*R*),- ~
-(CR®*R*),-N(R*)-C(=0)-O-(CR*R*),- ~
[U-(CRR*)-NR')-(CR’R*)},-U-(CR’R™)-NR")-(CR’R*)-R"? -
-U-(CR°R™)-R" -
-[U-(CR°R**)-N(R')-(CR’R**) Jx-U-(CR’R**)-O-(CR°R**)-R'? * NR® - CR'R"* -
CR’+~(CH,),- * -CH=CH- - -N=CH-  -(CH,),-N(R’)-(CH,)y- * (CH,),-O-(CHy)p- -
R*R"N- + -C(=0)R" + -C(=S)R" + -C(=0)OR" - -C(=O)NR"R"*
-OC(=0)NR"R"™ . -OC(=0)OR" - -N(R"*)C(=O0)NR"R"**
NRPC(=0)OR'™ + -NRP)C(=0)-R"** » RPRN-§(=0),- + R*’S(=0),- -
RPZS(=0),N(R"*)- « RP0S(=0),-  R™RPN-+  {57#-0C(=0)- - i3t
-C(=0)- * $i2£-0S(=0):- * HiH-S(=0),0- * fi#-S(=0)- » RPR'*NS(=0)- -
RBOS(=0)-  R"*S(=0)- » R®*RPN-fgzzdt « RPS(=0)-45:3L + RPR'™¥*N-C(=0)-
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