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The present disclosure provides, in part, compounds having allosteric effector properties against
Hepatitis B virus Cp. Also provided herein are methods of treating viral infections, such as hepatitis B,

comprising administering to a patient in need thereof a disclosed compound.
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The present disclosure provides, in part, compounds having
allosteric effector properties against Hepatitis B virus Cp. Also
provided herein are methods of treating viral infections, such as
hepatitis B, comprising administering to a patient in need thereof a

disclosed compound.
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R NH R

TR FEERHFAFESHH - NZE RC JrE4ER 7B -
BEMS > E—SEHEAT - (CEEWHLTES

R* O

O RM Rm =y
R Y

R7 N
RS R® RZ ’

H AR E AR5 F HH ~ 53 & CH 4 > B -
SEEIT S - A - LEEEE - (EEYHLTHRR

R* O
NH R10
o RELRT@\ ORea
R » H X7 [ O ~ CHL RS

4Rk B> ARMEEFRHIAREE MH « & RCHM R 2 B -

BEIM S - FE—SSEHEF D > ROFEER IR B g kLl R4
W HE CH S BFE A - TR - B CrLelii i~ CroeBIbiAs ~ -Crelic
H-OH : -C(0)-0-C; ¢Jf 2~ -C(0)-NR'R" + -C(=NH)-NR'R" + C,_¢/%

5_—% N C2-6H{‘% N C1-6j:%{5|_§4;_—%§ N ?fzﬁi—% * NR'R" » ‘C(O)‘C1-6i%;_—%; N ‘C(O)'C1—6

EtT}

EE  CoeB s ~ -S(0)y-CreliBE(E w0 ~ 1572) ~ -S(0)y-NR'R"
H w0~ 152) » -NR'-8(0),-Ciolii HE(H w0 152)K%-NR'-
S(O)w (w0 ~ 1502) i X?-CyeJEE-R" -

SBEIMTS o E S EHE T - ROFEF R H IR B I % A T4
B H [E - KE - §E - Ol Ol » Crolis-0H

~
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Ciolt E-NR'R" ~ -O-C 4l &-NR'R" » -C¢f5f Z-OH ~ -C(O)-NR'R" ~
Crefe &L ~ #85 ~ NRR"RFRHE -

BEIME > AZRHTH rREEEBRIZ/sVWERZENLEY
REBES FAlm2 78 - E—BifT - AEHEHRBHERZES
Mk BEE EuEZ 2 BRI B EaEZ ZHE) -

EH—EET  BRREFEEFEZREZBAN RBRITTE > HE
2w {H5E SE B AN E LA n 2 e R/ B — TR 2
b&P R BERFERBINA R Z e~ Zba) - B — BT - 18
AR AT R 2 B 2 BRIRT R BiaAY H 4 - REE rERREE &85
RANE BN Y ZREHamE e —EmfE 2 ba? i/
LW R 2B -

FANRIRILREER A > GEBIERHGAMORHAZRELLe? - &
BRI R R B R 2 B Z VB R B DA R Ry va e 2 s o8 R 1 2 1B HLAE
GBI Z SEN - @ 0 R Z A E AT E4Y0. 124100060052/ T
Ao R HVE RN » £ EER T EEY) L REEHE AT B/ N 400f 5/
SJTHEE - AAREMLER T o REBIE ] B/ NR20058 58/ 8 TR E - AEHAL
BT - A E AT ELY0. 1 28710050 52/ N TR E Z AV s & N - &
A T AR H R B — 2 By IO B — H A B 5 25 AT VO 2R e DA R 4
JE A7 B -

fbEP e MR REHE - FFEsZ © &8 B &0
Wb BN DAsE R BB R 20 0 a8l Bk - B DA RS B R
SRFIROP > FREEIRA ~ LA ~ 7 NeBBIR RS - BE 2SR
KB sl SR AR LB RS A B A — S A LA 22 2 SO S P
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R ZKEF  REAKTEEERANRBREETZHEPTZE—F -
AL > (b &HARHNED ~ &8 - FHE0 ~ FFERE - SEBRBEE KR
B EERNEAB AR A(EORES)LE T -

ARG ORE  BEE ST E0WREREN T AHBESE o
T ZBIP B G Z BB R I mFRP RO B (B0TETE
PIBIy TR By ~ LGS EE SR A A R EGER) - ETE(P4
LM~ PR R B B |8 ) - R BB eE He L % - BB &AAE
W) 5 AR TI (10 55 82 38 kg BB Wy £ e W B) 5 SRORCRTA (1140 H A AL il
B3 o SERI Al #E b TH B g F 2R 2 TABEBER - HR&ORE 2 E
o BB A 2 GIAE R ~ RS EGRIFIRIP A > B 23R R RO E & > R (E
2 AT 7K S H M & Z SR B - R SRR RS BB o] 48 5 R0 U B 2
BBl ZINIEI A o 54 AN IR E A O A (B LA AR A
R EY SRS L' HRE) © ZARTI(EI0 O & g ST Az B i2) + JEK
TORI(BIAT A 0w ~ HBS ~ BRSO 8EYIH) 0 SPGB (B AT - KA TR
HEHEE SN BB BLRL) - IR BRI TS A&EE - AR - 6
P S BH AR -

FH S 25 T g 81 7 B m] 38 = 68 5 e AR DS VR B & P IR 8 E
W B = PR I e P R I - BRI AR B > SR &) a2 DABRE TRl
FHOHBYE AT AR Z e B 2 5E i o\ -

Firfa R Z AL & P07 m] SCER e T 18 PR S (A Rs ] PR 8 R B el 4
fa 2 ) R EE G T L - RS HFEECY A 2R R ALK AY - BlAT e B T E
was o HPIRINEGEE - AEPY)a] 258405 M gk R R 2 0F
B BREFRZIEA - A& A RE NIRRT K/ By HOR Z 7R

a
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A - 2 LEVAEEERZITAESER (FINEFENREK)E
RZBMRP - AbePR A EHER R B REERE (N8 E
FfeBAE - sE ] A iE s E A R R P K BB R A

E—EERT  FrignZte?a A EeRE A8 m 8l —EHE
MRER—ERHE - EAREREEZEERENY) - FERoREMEE
WET > PIA0FEDT B = QVETE(HAP) » 5E8404-(2-F-4- R A)-6-FF &-2-
(MEME-2-76)-1,4- @ W TE-5- FH iz H Fig (HAP-1) - 2BHlim s - ASCEHE
REEBEIRF R ZEFHZTTE > A REERES -8 ZFmiEnZbE
Yk B ZPUR BRI RE M BTHBVE] - flaEE 8 2B M LU T
ZEHE TAEEY) ¢ S5 TEHBVAK AR (e B (G A A SR e o 2 A Lk
{E=PIBIAGLS4 ~ BAY 41-4109 ~ AT-130 ~ DVR-23 (§l4040 LA T A f

P

DVR-23

NVR3-778 ~ NVR1221 (G5 ) - &N89O0 (W LL MArtH4E) -

F
PN S

O AN

=

O-87C
N

HALCPpAM > SHULLT A5 [ 205 U5 ARSI H A H SR K F 7R
Z & % WO02014037480 + W0O2014184328 + W02013006394 -
W02014089296 ~ W02014106019 ~ W0O2013102655 ~ W0O2014184350 -

WO02014184365 - W0O2014161888 ~ WO2014131847 ~ W0O2014033176 -
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WO02014033167 % W02014033170 : FEREFAH 2 ZEEMY - 2540
A2 7 (E fil & {8 (Baraclude)) ~ il 5K X % (Lamivudine) (Epivir-HBV) »
LR E (Telbivudine) (BFIE R (Tyzeka) + EEL{R(Sebivo)) ~ [I{EtEEEE
(Adefovir dipivoxil) (& #& f=(Hepsera)) ~ M 3% #5(Tenofovir) (& B &
(Viread)) ~ HeAEFH iU B T & Z B2 88 (TAF) - #2385 /& & (tenofavir) 2
B 25(f] {1AGX-1009) ~ L-FMAU ((Clevudine)5 #if & %) ~ LB80380 (¥
Hr 1@ & (Besifovir)) )

o _-N e} —
DR B

~~ N —/ 0
H,N N k o \S\P{)O N ) JL\/(/
o HE AHNHDE] - SR E A PE(Myrcludex) B R AHBASIKCTAEYD

HBsAg b NG > ZEANREP 9AC R AR BRI P2 1% 8% 2 WA 14 5% = %) - HBF-

0529 (PBHBV-001) ~ #0104 N FTf¥i4g 2 PBHBV-2-15 :
PN X

|
/L/\ P
Ny =™
(S OURL S
N~ \N/\ ~
TL T
NN N

22: HBF-0529 23:PBHBV-2-15 1A D) "N AT 48 22 BM601 -
C' NN

AR R AR B Se Bk 2 TR > BEAINZ-4/W28F -

% 18 H(S&WIRRINE)

C200025A.docx



201720802

cccDNAJ B HI &8 © 52 40BSBI-25 ~ CCC-0346 ~ CCC-0975 (40b),
T FATif4E) -

QNW VQ gs <°
@rszo 0 \©\N (:[

HBcE [ ZEEPLE > 580 Wang Y,Z A, Transbody against hepatitis

B virus core protein inhibits hepatitis B virus replication in vitro, Int.
Immunopharmacol (2014), fir A
//dx.doi.org/10.1016/j.intimp.2015.01.028 it > iR % 5 iR HROLE
B E Z€ 8 55(F5 WCpl83-VI2AWR w1 & L5l A 2 5 =X fF A Z
WO/2013/010069 ~ W0O2014/074906 5 A 3 #it 7 fH BE 22 &8) » HBxfH G 1E
2 HIGIE] > SEA0RNAL ~ R K EERHBV RNA Z B 2 &Y
B ZIRNAi ({5 Z1ALN-HBV ~ ARC-520 ~ TKM-HBV - ddRNAIi) - 7 &
(ISIS-HBV)EE i 2 2 &%) ¢+ (REP 2139-Ca) 5 G RIEE - 540+
B Fo 2a (5 # ZRoferon)) ~ W & TA (T # Za 2b) - fil #& 75 j
(Pegasys) (KL (LT #Fa 2a) ~ XL _FEMEIFN 2b ~ IFN & 1aXPEG
IFN A la ~ EHtE{"(Wellferon) « ZE#E &R ~ ¥ & E(Infergen) ~ M HZRBE
A(GEAICBEL1 K BS1)) 5 JEHEFE e iEsmib 1 > AR Ra-1 (H 2
fi(Zadaxin)) K /i 5 -7 (CYT107) ; TLR-7/9{% % & - £ 401GS-9620
CYTO003 ~ HREER ; WIRE A HIFIF » Z54INVP018 ; OCB-030; SCY-
55 P[HHE (Alisporivir) : NIM811 s AHBA R BRIV © i - S84
GS-4774 ~ TG1050 ~ #Z LR & & » SMACER %t %) - 58 41 [ Im &40 TH
(birinapant) 5 EL A TAP-#5 H B 5 2% 8548 (% 38 81 & - 58 SOKMTH] 1) &
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(EZH1/2 ~ G9a ~ SETD7 ~ Suv39#Jl & %) - PRMTH] # % - HDACH] %
B ~ SIRT{E %A ~ HATHI & A ~ WD #i Kl(f7 <00ICR-9429) ~ PARPH]I
F &l ~ APEfIFIE] - DNMTHIHIE| - LSDI#IHIE] - IMID HDMHIHIE| K&
CRGERBIEIS I MBS INA > FEWMTKBLIIE SR ~ PLK1HIA]R| - SRPK
ANHIE] ~ CDK2HIHIE] ~ ATM & ATRZEGHIGIE]  STING{ZXEl © FE
%= fk(Ribavirin) : N-Z B £ £ B iEHE  NOV-205 (BAM205) : 544 245
(Frf B JE i (Alinia)) ~ M T %5 (Tizoxanide) : SB 9200/ 7 T 1% B2 7 & A%
(SMNH) ;: DV-601 : [ Lk 4% B (Arbidol) ; FXR{Z % M(55 AIGW 4064 &
Fexaramin) ; $F¥PREHATEME AR 2B EEHENDE  BFEH -
BB E R A B -

fE—SFhfld » AFRREEEFEAFTE L B8 B REE 2T
%o HuaRBEO iR 2 LaYF 2 E—FBNE—LEY » k—2HZ%
£ 5 5 i DL 4H K 2 BV H A HBVEET] @ HBV K ik 4H 2 fle #E 7 - HBF
FinpR el HERE - WaiE ATITHEE - HBsAg7r b fl&EIH ~ % AKFP
e HETR] ~ cceDNAJE R ~ TUR B 0 EHEZEEE - HBcE [
ZERADURG ~ HUMHBV RNAZRNAI ~ iERIEE] ~ TLR-7/9{2%0H ~ #HiR
EEHIHEIE - HBVIZ e ~ SMACIE Ry ~ RS EFER - Bl s &
STING{ER A « fE— L F A » REHREFEAETRE 2 BE 2 BAH
REFZ )L HERRE-EE 2B ~2(baY > REH S —E
HB VAR AH 5 HE AT -

E—SEEYF F-RE_EAHBRERE AR E - F—
B BB e HE AN BB AREMEE - ZE
VI EBRE - AT~ ZALE RPURER 2 a5 A RCE 7] [[{#HE5 HE
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» B[] B B2 & 3t DU(E (R 46 TE IR P B #& FR AR B B0 [B) 18 B A 1K (o) {2 e
- E—EIFERT B FINERBRETHFERZA—HERE—
%A - RS R ZALEY R A - o o EfEY R E DL E
‘HERIE—HEAEEE -

EES—EMOIF > FriEm 2L &Y e SR B > (P10 & L B B oy (it
BE I flEE S 2R E R /R FHEEREREHE SRR
WO (G20 H B oy T B R B AL E B AS 2 P g s 2 AL &Y 2 sk
0 B B BRI S MEER)) o R E 2 & L B A fEAlexaFluor® 488
(Invitrogen) 2 BODIPY FL (Invitrogen) > DL & % 3¢ & - # FF BH
(rhodamine) - B - BUR - BOLEOE - BEARUE - FE
HREDE - KEEFLZER - Cy2 - Cy3RHBEUY) o IR EEAE T 2
Frta AL &P el AR Gl A= R HBV 2 HBV 3 22 A4 P& (R (B 01E #8 /M 2i0E
BB N 2 7725 R/ BesAl W L& Wy 2 AR 2 AR A -
BH

K
\LIT
/

K
\
/|

ARSI Z AR G Y AT E R AR SO AT E 2 0N R R B E A
ZERARE LSRG AR - £ MUl 2 GO AZ T o e AT
FRIESIMETR - S RIAT A $E H 2 SROE R (BLFRIE T 4% ~ SOERIE ~ K
FERTE ~ BTG E Mg 22 )35 ] SR FEE ek OB Z AR (T -
AE ARG Z = EEE > o1 Z 28y T EZ BREALESLAT
fi 2 BB e SO RE I - A B B AR (A o 2 AU AR I 2 L TR
fluE 5 R - HINEEE R E R G E - HRE ZREBYE i G EE
DR EAE T A E AP E AR B - AR TP EY, 22—
fbewmE RAERIEEY) -
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BOI : SRR11-AIEE-10,11-Z & ZFFH [b/1[1,41EERE-8-FEEO) : F
RS

CO;Me COsM
Oy e Qz e @ "
+
SH F MeOH

1 2

CO,H CO,H O,
_ LOHHO_ @( /Q/ /@/COZH CHoN, NH 0
[— . _ .
THF H,0 MeOH, Et,0 S/Q/KOME

7

30% H,0,
NH o
KR LiOH H,0 NH
ACOH - OMe 11t MeOH: H,0 s OH
7\ W

BRA-(2-(FERE)FEHE)-3-HEFERRFEQ) :

COMe  come

TE =08 TR YERE T [m4-5-3-3 A K i 52 (30 g0 150.67
mmol)JADMF (300 mL)rr =7 #8 1 5 % o 7% 0 bk B% $2(58.76 g > 180.8
mmol) 7 2-SF E K A FHES1 (22.6 mL > 165.47 mmol) ; IEVZES5-60C
HIEPE2/NF - FERTLCERI S FE » fESE % » FI7/K(1500 mL)FFE S FE
RE Y H AR R R S A A5 F R Y’E - FZK(500 mL) ~ 2 5E(200 mL) %k fk
HYEHEZEwERIEROEE (LAY (48.8 g2 93%) - TLC :
20% EtOAc/T (R, 1 0.4) ; "H NMR (CDCls, 400 MHz): § 8.85 (s, 1H),
7.99-7.92 (m, 2H), 7.66-7.56 (m, 3H), 6.93 (d, J = 8.6 Hz, 1H), 3.94 (s,
3H), 3.79 (s, 3H) -

BR3-EE-4-(2-(REHKE)FE)RE)FFREFEMY) :
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COMe_ o Me

A

NH,
4

EER TESRAE TESEZ00 psiBENDHEREES (48 g
138.32 mmol)*MeOH (1000 mL)FEFEERE T Z AR FIRIN10%
Pd/C (20 g - JRB)B#EFE24/N\BF - 3EHTLCEHIKIE » RIETAME » &H
Wik EERIERSGY) > F50% MeOH/CH,Cl, (500 mL)EK - EZ=RER
REREFEYE » EA ZE (200 mL)JEE - f k(200 mL)2G ik H 522
HRETFIEEOERE 2G4 (40 g0 91%) - TLC @ 10% EtOAc/CtE
(R;: 0.3) : "H NMR (DMSO-d,, 400 MHz): § 7.95 (dd, J = 7.8, 1.4 Hz,
1H), 7.48-7.35 (m, 3H), 7.23 (td, J = 7.5, 1.1 Hz, 1H), 7.15 (dd, J = 8.0,
1.8 Hz, 1H), 6.66 (dd, J = 8.2, 0.8 Hz, 1H), 5.67 (br s, 2H), 3.88 (s, 3H),
3.84 (s, 3H) -

BR3-EE-4-(Q-BEFEHRE)EHFEKOG)

CO.H CO,H

O

NH,

5

1E0°C T E&74 (40 g » 126.18 mmol)/ATHF:H,0 (5:1 » 400 mL)
TZBEERTAMEKESE(LFEQR26 g 619.0 mmol) § FUEE =R H
FEFEAS/NIF o 3EEITLCEDNIEZJE © JESE TS » BEZERRESEY - FH2 N
HCI 58 6k Y1~ pHER L2 492 - M8 JE 0B [0S H H 222 )5 2] 2k 1 ([
B b &5 (34.6 g 95%) - TLC : 30% EtOAc/C fE(R,: 0.1) ; 'H

NMR (DMSO-d;, 500 MHz): & 13.00 (br s, 2H), 7.93 (dd, J = 7.7, 1.0

Hz, 1H), 7.42 (s, 1H), 7.40-7.31 (m, 2H), 7.18 (t, J = 7.4 Hz, 1H), 7.13

% 23 H(EEWRRINE)
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(dd, J=8.0, 1.6 Hz, 1H), 6.61 (d, J = 7.8 Hz, 1H), 5.55 (brs, 2H) -
éﬁkll-@ﬁg-lﬁ,ll-iﬁﬁiﬁ#lb,ﬂ[1,4]ﬂ§§cﬂ¥-8-$$(6) :

FOC TEEERKE FHEAEEYS (31 g 107.26 mmol)JATHF (600
mL)th Z ZFE TR FIARIICDI (86.88 g » 536.29 mmol) ; FRE=EREE
FE16/NEF - ZEHHTLCEI RIS IE + RIESERIR » A2 N HCIE KB R &%
{EZpH&Y4 - 2T F1E 58 BB FE R A2 x 200 mL)E— PR lEiE 5
EHMOEEZ/EEY6 (26 g 90%) - TLC : 10% MeOH/CH,Cl, (R, :
0.3) ; "H NMR (DMSO-d,, 400 MHz): § 13.22 (br s, 1H), 10.81 (s, 1H),
7.78 (s, 1H), 7.72-7.64 (m, 3H), 7.57-7.44 (m, 3H) -
éﬁkll-fﬂﬁg-lﬂ,ll-:ﬁix#lb,ﬂ[LM%@W—S-EF%EF'EEU) :

» SM
7

FOC FESRAE N6 (500 mg - 1.84 mmol)AMeOH:CH,Cl,
(1:1 > 20 mL) 1 243 HE 720 FORIICH, N, (fsE FN-no B S H B R (0.95 ¢ -
9.2 mmol) + KOH (0.51 g 9.22 mmol)gt M BIf) ; F B ZE %8 H B
/INEF o FEMTLCR IR IE § RIESE T » EEBREZYIEIHEYE - &
AW BB H20% EtOAc/ ALY E R 2 OB EE 2L
#)7 (450 mg - 86%) - TLC : 30% EtOAc/Tt %%(Rs: 0.5) 5 'H-NMR
(DMSO-dg, 500 MHz): & 10.82 (s, 1H), 7.82 (s, 1H), 7.75-7.69 (m, 3H),
7.58-7.63 (m, 3H), 3.82 (s, 3H) -

BRI EE-10,11-Z & ZFF[5./111,4 B FIE-8-FEE HEES,5-— &1k

% 24 H(EWERINE)
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FOCTMET (5 g 17.54 mmol)JA ZBE(25 mL) s Z#EH AR F IR
30%B\EALEKZER(100 mL) 5 FRZES0C BEHET2/NEF - FEHTLCED A
RIE ; RIETRE @ #EIEREERE > AH7K(100 mL) ~ 10% EtOAc/CfE
(100 mL)eiff H H R 20l Z/La?8 (3.5 g 64%) -
TLC : 5% MeOH/CH,Cl, (R, : 0.3) : '"H NMR (DMSO-dg, 500 MHz):
11.58 (s, 1H), 8.09 (d, J = 8.4 Hz, 1H), 8.01-7.95 (m, 3H), 7.93-7.83 (m,
3H), 3.88 (s, 3H) ;

BR[| E-10,11-Z & ZF I [b.f1[1,4| 2 & F-8-FHES5.5-— &KLY
(9 :
0

NH O
o
/S\

oo
9

FOCTHEEY8 (3.5 g > 11.04 mmol)ATHF:MeOH:H,0 (2:2:1 >
25 mL) 2R G Z B R T B ININEKEDRE#(1.3 g 33.12
mmol)FF&E1057 8% 5 TR 2 =00 H##EFE3 /N o FEAHTLCED RIS FE &
TR 0 AZERRRIERY) - A/KQ20 mL)MEEZEeRY HA 1 N HCIEg{E =
pH&Y2 - BIEFTEEES - MRS mL)Jik E HZE @5 2 0 O
B L& 9 (2.8 g 84%) - TLC : 5% MeOH/CH,Cl, (R,: 0.1); 'H
NMR (DMSO-d¢, 400 MHz): § 13.65 (brs, 1H), 11.55 (s, 1H), 8.07 (d,
J=28.3 Hz, 1H), 8.03-7.82 (m, 6H) -
TH2 : GRR1I-fIEE-10,11-Z & ZFFH[5.f1[1,4]| 0 R IE-8-FHE(14) :

% 25 H(SWRRINE)

C200025A.docx



201720802

FRTEY

Meo)KCE:HZ ) LiOH.H,0 HOJ\@::HZ . ol @oNH 0
@AOMG THF: H,0 @/U\OH THF OD//(OH

BE4-C-(RERE)FSE)-3-HEEFEFE) :

Meojt@[mz

11

MM EERAAET m4-F-3- EFF B P2 5 g 25.12
mmol) JADMF (75 mL) 7 #F#E 0% RN 2- KA H i R0 (4.2 g
27.63 mmol) ~ T $6(8.98 g 27.64 mmol) ; MIZEZE100°C H # B2/
F - ASETLCEM N IE © RESE & - H /K% 7K(200 mL)#5#E R &
Py o dEILERIEAT - AIECKE(100 mL)JEik H A ZERa i 21 2 Tk 0 ([ 43
ZAEEYI (6.2 g0 75%) « TLC : 30% EtOAc/Ti(R,: 0.4) ;5 '"H NMR

(DMSO-d;, 500 MHz): & 8.54 (s, 1H), 8.11 (dd, J = 8.8, 2.2 Hz, 1H),
8.02 (dd, J = 7.7, 1.6 Hz, 1H), 7.80 (td, J= 7.8, 1.7 Hz, 1H), 7.52 (t, J =
7.4 Hz, 1H), 7.45 (d, J = 7.8 Hz, 1H), 6.89 (d, J = 8.7 Hz, 1H), 3.88 (s,
3H), 3.64 (s, 3H) -

BE3-BE-4-C-(FERE)FSE)FFRFE02)

%5 26 H(SWIRINE)
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O

MeO/U\@NHZ
o 0
@AOMe

12

F{EEYI1L (2 g 6.04 mmol)fAMeOH (50 mL) 7 #8 # IR 4l 22
SHEAETER NEESRAE TIARILI0% PAd/C (1 g 50%EE) AEER
FE(REBRNMDTEZE TEREI6/NE - EHTLCERILE » KIESERK
% &y ie HRIE R ERGY) H H20% MeOH/CH,Cl, (200 mL) Rk
B2 RGRBKRSEEYE - ¥ Hcombiflashf @A77 H20% EtOAc/C )i &l
EHPERSIEXRABEE ZLE%12 (1.4 g 77%) - TLC : 30%
EtOAc/CE(R, 1 0.3) 5 "H NMR (DMSO-d,, 400 MHz): § 7.84 (dd, J =
7.7, 1.6 Hz, 1H), 7.61-7.55 (m, 1H), 7.44 (s, 1H), 7.27 (t, J = 7.2 Hz,
1H), 7.13 (dd, J = 8.3, 2.0 Hz, 1H), 7.00 (d, J = 8.0 Hz, 1H), 6.65 (d, J =
8.3 Hz, 1H), 5.30 (br s, 2H), 3.80 (s, 3H), 3.74 (s, 3H) -
é‘ﬁ%-ﬂ%&-*(%éﬁﬁ%i’ﬁﬁg)i’ﬁEﬁE(l3) :

o O

12

EEETE{EEY12 (1.4 g > 4.65 mmol)/ATHF:H,0 (3:1 » 40 mL)

hBEHESRFPININEKESHE(LHEHO76 mg > 23.23 mmol) ; JIZELZE (0]

i HEEPE2/NEE - 3EFTLCEDNIIE  IESEE - AR EREEY - H2

N HCLEE 851 2 pHEAAL 2 &Y2 - w38 2B [E 48 - /K20 mL) ~ 1K

(20 mL) Mk H B 22z e B 5] 2k H & E 88 2 EE/13 (700 mg > 56%) ©
0

1y
TLC : 30% EtOAc/C %E(R,: 0.1) ; '"H NMR (DMSO-ds, 400 MHz): §

% 27 H(EEWERINE)
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7.86 (dd, J = 7.7, 1.6 Hz, 1H), 7.63 (s, 1H), 7.62-7.57 (m, 1H), 7.37 (d,
J =73 Hz, 1H), 7.31 (t, J = 7.3 Hz, 1H), 7.06 (d, J = 8.0 Hz, 1H), 6.69
(d, J = 8.5 Hz, 1H) -

é“ﬁill-{ﬁﬂﬁg-lﬂ 11-Z & ZFH[b.S1[1,4]EEL-8-FEE(14) :

&/\L\

14

F=E N EEASE Na{b&P13 (700 mg » 2.56 mmol)FATHF (20
mL) 1 Z fEFE R FIRIICDI (2.07 g - 12.77 mmol) HFH24/N\6F - FEH
TLCERHISIE © FFESER T, - HZEMIRIESRY) - (FH12 N HCUR R =
pHIZ L £ &2 - LB E RS - HIEAPE(50 mL) Ak H B2 R G T 2
Tk E & E AL A P14 (450 mg o 69%) - TLC : 10% MeOH/CH,Cl,
(R;:0.2) ; "H NMR (DMSO-d;, 400 MHz): 3 13.03 (br s, 1H), 10.65 (s,
1H), 7.81-7.76 (m, 2H), 7.70 (dd, J = 8.4, 2.2 Hz, 1H), 7.67-7.61 (m,
1H), 7.43 (d, J = 8.4 Hz, 1H), 7.40-7.31 (m, 2H) -
'3 . RI-f & Z-10,11-Z &-SH-ZF 3 [b,e] [1,4] — & F-8-F g
(19) : ERFHEY

CO,Me

D/C()zMe
CoMe_ com
Me CO,Me
o of Q me (O Q
NH,

NMP, DIPEA M OH

15
COZH CoM Q
_ LOHHO : col NH
- . COH
THF: Hzo THF N
H

18 19

5 28 H(SWRRINE)
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BRA-(2-(RERE)FE) E)-3-HEERRAEA6) !

Cone Cone

N

H' No,

16

| TEFEERE T M2-BFEAFEREFHLS (5 g 33.07 mmol)?
N-FRA-2-MERRIEFE (13 mD)F Z BB RP AN - EANE L8 mL -
103.46 mmol) ~ 4-%F-3-F KK FEEFEE2 (9.87 g > 49.21 mmol) ; FEEEH
B INEAZE120°C HIEFE14/NEE - FEFRTLCEE IR IE » RIESERR » AL
fit (100 mL )R e R R &) A FE /N - IR AT 3 [EES © FHEtOAc (100
mL)ZE ik H B ZE iR SR 2= EE 2 a6 (2.9 g 26%) - TLC :
30% EtOAc/CE(R, ¢ 0.4) ; '"H NMR (DMSO-d, 400 MHz): & 11.13 (s,
1H), 8.67 (s, 1H), 8.11-7.94 (m, 2H), 7.70-7.62 (m, 2H), 7.58 (d, J = 9.0
Hz, 1H), 7.32-7.27 (m, 1H), 3.87 (s, 6H) «

BRR3-EE-4-(Q-(RERB)FHBEE)FRRARA7) ¢

COMe co,Me

oy

H NH,
17

R0 MEETESE NFELE16 (5 g 15.15 mmol)[ftMeOH (150

mL) o Z SRR R I010% Pd/C (2.5 g0 50%8 ) AAE R A B GR
B N HEZCE FIEFE16/NEF - FERTLCE AR FE © KBSt > 45w
L OEE R ERSY HE20% MeOH/CH,Cl, (600 mL)JE % - BL2< 48 )8
R EIEYIET - FZ B 1L A0ke(1:2 > 30 mL)JEARMHEPIET » H2ER2 01T 2
EemEE AT (2.7 g0 60%)° TLC : 30% EtOAc/C (R,

0.3) : "H NMR (DMSO-d,, 400 MHz): § 8.92 (s, 1H), 7.91 (dd, J = 8.0,
5 29 E(EIHRIIE)
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1.6 Hz, 1H), 7.46-7.45 (m, 1H), 7.43-7.36 (m, 1H), 7.21 (s, 2H), 6.95
(dd, J = 8.5, 0.6 Hz, 1H), 6.83-6.77 (m, 1H), 5.18 (s, 2H), 3.85 (s, 3H),
3.80 (s, 3H) -

BR3P E-4- (- EFTE) BFE)EREE(18) :

@ECZH CO,H
NH,

18

EZ8 N b&a®17 (2.7 g 9.00 mmol)ATHF:H,0 (2.5:1 > 210
mL)H 7 R IR PRI K & S 8 E## (3.4 g > 81.00 mmol) 5 /14565
C HIEFES /T - FEHTLCEDAIS FE © IEE R - EZEREREREY) - 112
N HCLF B 69 < pHEEAL 2894 - w88 B & 88 - H7K(20 mL) 2Bk H A
ZEEREGHEROEE G ZLEY18 (2.4 g HY)HE) - TLC : 30%
EtOAc/CHE(R,: 0.1) ; '"H NMR (DMSO-d,, 400 MHz): & 12.65 (br s,
2H), 9.20 (br s, 1H), 7.90 (dd, J = 8.0, 1.6 Hz, 1H), 7.44-7.42 (m, 1H),
7.39-7.35 (m, 1H), 7.20-7.18 (m, 2H), 6.92 (dd, J = 8.5, 0.7 Hz, 1H),
6.79 - 6.75 (m, 1H), 5.08 (br s, 2H) ¢
éﬁ}ll-ﬁgﬁg-lﬂ,ll-iﬁ-SH-:.%#[b,e][1,4]:%@031-8-33@(19) :

NH
D/COZH
N
H

19
=R MEE U RE T EGEY18 (2.4 g 8.82 mmol) X THF (80
mL) o PR PR ICDL (5.8 g 0 35.29 mmol) H {8 #24/8N0F - F5 1
TLCENEIE & FIE5ERpktg - AZERRE Y] - (/A2 N HCURFFEBRY) 2

5 30 H(S&WRRINE)
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pHERET £ &2 - BB EERE - AIESJRG0 mLy) gk BEEZERIREIE
U EEE > (EEY19 (1.9 g 85%) - TLC : 10% MeOH/CH,Cl, (R, :
0.2) : '"H NMR (DMSO-d,, 400 MHz): 6 12.66 (br s, 1H), 9.93 (s, 1H),
8.26 (s, 1H), 7.70 (d, J = 7.9 Hz, 1H), 7.58-7.50 (m, 2H), 7.36 (t, J = 7.0
Hz, 1H), 7.02 (dd, J = 17.4, 8.2 Hz, 2H), 6.91 (t, J = 7.4 Hz, 1H) -
BH4 : SRS-BHE-11-fISE-10,11-ZF-5H-ZFFF[b,e][1,4] — & IE-8-
HEE(22) - ERPEY

CO,Me CO-Me COZMe CO,Me
@ /@/ 2 CHasl, CSzCO3 @ /©/ 2 Fe/ACOH
20
o 0]
NH - NH
LiOH.H,0O
@ Q/COOMe PR, @ /®/002H
N THF: H,O N
| |
21 22

BEA-(2-(REHKE)FE)(RE ) -3-HEFFEFEQO) :

d%""e CO,Me
Nig ;

| No,

20

=0 TEBEERE T EESEYI6 3 g0 9.09 mmol)ftDMF
(30mL) i Z W|AR TR H NI BL #2(5.9 g > 18.15 mmol) ~ B FI5E(0.84
mL > 13.59 mmol) A #F£6/ N o FEHTLCE M Z & © KK IESERE » K
<2 7K(60 mL)FikE R RS HAEOAC (2 x 100 mL)ZEHY - GOFZHH
ik SRz > IR H B = RE S EIEYE - EOWBERLRERE

% 31 H(EEWERINE)
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FA20% EtOAc/Cix AL ERI E=ZBERB ZL&120 (2.73 g
88%)  TLC : 30% EtOAc/T ¥%(R;: 0.4); '"H NMR (DMSO-d,, 400
MHz): & 8.07 (s, 1H), 8.06 (d, J = 7.8 Hz, 1H), 7.71 (dd, J = 7.8, 1.5
Hz, 1H), 7.62 (t, J = 7.3 Hz, 1H), 7.40-7.26 (m, 3H), 3.84 (s, 3H), 3.53
(s, 3H), 3.38 (s, 3H) -
BARHS-FE-11-fIEE-10,11- 2" &-5H- K ¥ [b,e][1,4 Z K IE-8-FHEE H
BE21) -

o)

NH
/Z:iY/COOMe
N
I

21

FEz00 NMEBHERE N AEEY20 (2.73 g 7.93 mmol) ¥ ZEL(36
mL) 2 I\ H AR TR0k (7 g 0 127.2 mmol) 5 JIFAE80C HIEFF4/)
5 < #HTLCREMEIE + KIESER % » TICHLCLy (50 mL)F R S R &
Yy o RN HEE MW i E H A2 RGIEREGEIEYE - FflYE
A CH,CL, (200 mL)E » FINaHCO;88 17K %% (100 mL) ~ EE/K(100
mL)7e i - A ISR B SN2 R » e H B2 REEEIE A B EE
ZALEY21 (2 g0 91%) » TLC : 30% EtOAc/CL (R, : 0.4) 5 "H NMR
(DMSO-dg, 500 MHz): § 10.33 (s, 1H), 7.68 (dd, J = 8.5, 1.9 Hz, 1H),
7.65-7.61 (m, 2H), 7.50 (t, J = 7.8 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H),
7.21 (d, J = 8.1 Hz, 1H), 7.10 (t, J = 7.4 Hz, 1H), 3.80 (s, 3H), 3.33 (s,
3H) -
& BS- E-11-fl & E-10,11-Z &-5H-Z F 3 [b,e][1,4] — & I¥-8-FH &
(22) :

% 32 H(SWERINE)
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0)

NH
ot e
22
FEB T EEEY21 (2 g 7.09 mmol)/ATHF:H,0 (1:1 - 80 mL)
ZHEEBEFTAME S E(E$E(900 mg > 21.42 mmol) H 8 #E12/)N

0% - 3ERTLCE RIS IE © RIESER % - EZESRESRY) - 2 N HCIZE
BRIz pHIFAEI 2472 - MENEER B EEZEGFIEXRAOCEE ZEE
%22 (1.7 g 89%) - TLC : 40% EtOAc/C J%(R,: 0.2): '"H NMR
(DMSO-dg, 400 MHz): & 12.82 (br s, 1H), 10.33 (s, 1H), 7.70-7.60 (m,
3H), 7.51 (t, J = 7.8 Hz, 1H), 7.27 (d, J = 8.5 Hz, 1H), 7.21 (d, J = 7.8
Hz, 1H), 7.11 (t, J = 7.2 Hz, 1H), 3.32 (s, 3H) -

BHIS : GRS-Z&-11-fIFE-10,11-Z&-SH-_FFH[b,e][1,4] Z EF-8-
FEEQ2S)  ERPEY

CO,Me Q

COMe . __coMe COMe NH
N

|
Et

24
LIOH H,0
_ toRHO COH
TR o

BRA-(ZEQ-(RERE) FEH) BE)-3-HEFFREPEQ23) :

@E%Me CO,Me
N~ ;

|
Et NO,

23

EEum MEEERE TRbaE?16 (2.9 g0 8.78 mmol) [RDMF (40

% 33 H(EEWRRINE)
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mL) 7 18 75  PR Nk BE $8(6 g > 18.46 mmol) ~ Z E#L(EY)(1.06
mL > 12.82 mmol) B #E#£5/NF - FEHTLCE AR FE © KIEERE » FK
=27K(60 mL)MFER ER =% > FEtOAc (2 x 100 mL)ZHY - & ZHFH
EEME R R R > BE HEZRESEEIEYE - A EKEE(20 mL)
REFIEX=BERZ{(EZY23 (2.8 g 89%) - TLC : 30% EtOAc/C
[5%(R;: 0.5) : '"H NMR (DMSO-d,, 500 MHz): 5 8.05 (dd, J = 9.0, 2.0
Hz, 1H), 8.02 (s, 1H), 7.62-7.57 (m, 2H), 7.45 (d, J = 9.0 Hz, 1H), 7.33
(d, J= 8.1 Hz, 1H), 7.28 (t, J = 7.5 Hz, 1H), 3.94 (q, J = 7.1 Hz, 2H),
3.82 (s, 3H), 3.44 (s, 3H), 1.20 (t, J = 7.1 Hz, 3H) -
BRRS-ZE-11-fI | E-10,11- " &-SH-"FH[b,e][1,4] ~ FIF-8-F R H
B5(24) :

O

NH
D/coowua
N

|
Et

24

fE= 00 MEEESAE T AL &%23 (2.8 g 7.82 mmol)t ZEE(40
mL) b 7 FE R ORI (6.8 g 0 125.1 mmol) 5 HIZAZES0°C A k4
NG o FEFHTLCEDAISIE  RESE TR » FICHLCly (50 mL) it S ER &
Yy o HIFE2 hE A MWE LEIE o EERGEREEHEYE - FCH,Cl,
(200 mL)FEREFAY)E - b B2 &8N BRI /K7 (100 mL) K B8 7K (100 mL)
Pk - HHEEMYI T Be iRz - BE B A RE AR 2R kA aEE (b
2 124 (2.2 g 96%) < TLC : 30% EtOAc/C J&(R,: 0.3) ; '"H NMR
(DMSO-dg, 500 MHz): & 10.35 (br s, 1H), 7.70 (dd, J = 8.5, 1.9 Hz,

1H), 7.67 (s, 1H), 7.62 (d, J = 7.5 Hz, 1H), 7.51 (t, J = 8.1 Hz, 1H),

% 34 H(SWERINE)
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7.29 (d, J = 8.4 Hz, 1H), 7.22 (d, J = 8.1 Hz, 1H), 7.12 (t, J = 7.4 Hz,
1H), 3.31 (s, 5H), 1.11 (t, J= 6.9 Hz, 3H) -
& R5-Z &-11-fl & £-10,11-Z §-5H-Z— K 3 [b,e][1,4] = & F-8-F §&
(25) :

o)

NH
/®/002H
N

|
Et

25

TR T IEALEY24 (2.1 g > 7.09 mmol)ATHF:H,0 (1:1 » 60 mL)
2 BRI EKE AR 890 mg > 21.26 mmol) H#EEH12/)\
i o MM TLCERMISZIE & RIESCHR » HZERSERIESEY) - A2 N HCL R
B 2 pHEE (L 2492 - MBIEVCRE RS - FI7K(S0 mL)E ik H EZ iR G 5]
ERAGEEZ(AEY25 (1.6 g 80%) » TLC : 30% EtOAc/TCi(R,:
0.2) ; "H NMR (DMSO-d, 400 MHz): § 12.82 (br s, 1H), 10.33 (s, 1H),
7.69-7.59 (m, 3H), 7.53-7.48 (m, 1H), 7.24 (dd, J = 19.7, 8.2 Hz, 2H),
7.12 (t, J = 7.5 Hz, 1H), 3.79 (br s, 2H), 1.12 (t, J = 7.0 Hz, 3H) ¢
B"Hle - miEl

LUK i B e AR g 1S

OO OO

26 27

HAERANBEREZRE -
BOIT : BR4-2-FEEZE)-N,N-ZHAF RN B (33)

% 35 H(SWRRINE)
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. . H HC
@/\/ CISO;H /@N NN 30
CH,Cl, CIO,8 IE , THE
28 29
Br N3

o /O/V NaN; o /@N i) TPP, THF: H,0

A\ W
~v DMF \N/S‘b i) 1,4- I gsz-HCl

32

33

BE4-Q-RZE)VERERQ29) -

FOC FHEAERAKE T HQIRZ E)%28 (5 g 27.02 mmol)jt
CH,Cl, (15 mL) > $8 #2500 R IS BE % (5.4 mL > 81.08 mmol) ; F13
%508 AP/ - FEFRTLCE I IE « ESEp % - R IR G
AKA7K(100 mL)H > HHCH,Cl (2 % 150 mL)ZEH] « & (2 L HY)
FAEE/K(100 mL)ZEHE - 238l - ST RE SRRz LR 4Bl 0 722 RS 5 £ Mo
B8 B AL Z AL & 7029 (5 g) < TLC : 10% EtOAc/TCfE(R, * 0.6) 5 'H-

NMR (DMSO-d,, 400 MHz): & 8.00 (d, J = 8.4 Hz, 2H), 7.47 (d, J = 8.8
Hz, 2H), 3.62 (t, J = 7.2 Hz, 2H), 3.30 (t, J = 7.2 Hz, 2H) «
B E4-2-RZE)-N,N-— RAEFREEE3]) :

FOC THERRFE T ea%29 (5 ¢ HPE)RTHF (100 mL)H
AR E R TN INELE(14.37 mL > 176.05 mmol) ~ 7 EERZEI30 (7.1
g > 88.02 mmol) ; JIRZE R HIEFEI/NT - 3EHTLCEDAIKIE » IES

Ptk > HZERIREZY) - FCH,CL (500 mL)#fesek? H A1 N HCL (15

% 36 H(SWRRINE)
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mL) % - KIREEshEZEEHE - BEHAEZRESIEYE - ARk
G0 mLYREHEVEHEZZEREF EXKECERZ(LEY31 3.5 g
68%) ° TLC : 20% EtOAc/THE(R; : 0.5) ; '"H NMR (CDCl;, 400 MHz):
§7.74 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 8.5 Hz, 2H), 3.60 (t, J = 7.2 Hz,
2H), 3.25 (t, J = 7.3 Hz, 2H), 2.72 (s, 6H) -
BE4--BREZE)-NN- " R ERREER (32) :

fE= R MEEMEAE T E/EE%31 (500 mg > 1.71 mmol) j*DMF
(10 mL)H 7 #EPE AR ORI 2 E(EER(335 mg > 5.15 mmol) HI#LZES80
CHRAE2/NEF - FEMTLCEMNZIE © RIEEER - FUK27K(20 mL)FiRER
FEREEV HACHCL, (2 x 200 mL)ZHL - G HF Z A IERMBL A
Rl RIE B HZRGESE ERMESE 2 AEE Y32 (350 mg  80%) -
TLC : 20% EtOAc/T BE(R,: 0.6) 5 'H-NMR (DMSO-ds;, 400 MHz): §
7.73 (d, J = 8.4 Hz, 2H), 7.40 (d, J = 6.8 Hz, 2H), 3.56 (t, J = 6.8 Hz,
2H), 2.97 (t, J = 6.8 Hz, 2H), 2.71 (s, 6H) ©
BR4-(2-EEZE)-N, N-Z“ B AR RN R R W (33) ¢

B T rR{L&a 32 (350 mg > 1.37 mmol)ATHF:H,0 (4:1 > 10
mL) 2R AW 2 B EEE IR PRI =SB (1.08 g - 4.13 mmol) A #IHE 16
/NEF o FEHTLCRE RIS E © RIESEkTE - EZEBRESEYSEINYE - &
i BT EH 3-5% MeOH/CH,CLA{LIYIE 55| 2 &84T 2 %
HERZ (200 mg) -

FEOC AL E SR AE T [FFF A (200 mg)frCHLCL (2 mL) o 23 HF
AR TR 4 N HCIZ 1,4- g B 0w 7% (0.5 mL) HARFAF107 #8 - H72E Bk
HEVISIMEYE - AHLEQ < 5 mL)RR HAEEZREREH CER

% 37 H(EWERINE)
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A L&¥133 (125 mg > 35%) - TLC : 10% MeOH/CH,Cl, (R,: 0.2) :
NMR (DMSO-ds, 400 MHz): & 8.04 (br s, 2H), 7.70 (d, J = 8.4 Hz, 2H),
7.54 (d, J = 8.4 Hz, 2H), 3.15-3.05 (m, 2H), 3.01-2.98 (m, 2H), 2.60 (s,
6H) -

B8 - AR2-(4-BAESE)Z-1-FrHEEEE37)

“SCN 35 CN HCI, Pd/C /
FOOH O /- F o
K2CO'; ﬁm MeOH

34 36 37

NH, HCI

BE2-(4-BERE) ZHE(36) -

0 TEERRE T M4-m4H 34 (1.74 mL - 18.96 mmol) [ A
(50 mL)h Z FRIE I TR IR EE$H (6.5 g > 47.40 mmol) ~ HLHF3S (1
mL > 15.80 mmol) ; JUEAZE BT HEFEI6/NIF - REHTLCEDAISE © SFE
SERIR IR EREY) 0 HEZRGEIEK - HAEE(3 x 40 mL)ZEEE
Y - B BRI FANaOH AR (30 mL) ~ 7K(30 mL)ZEHF » &8Hilk
SEZKE > BIE H A2 RES I EREME 2L EY36 (2.4 g0 90%)
TLC : 10% EtOAc/C (R, ¢ 0.3) : '"H-NMR (CDCl;, 400 MHz): § 7.06-
7.01 (m, 2H), 6.98-6.89 (m, 2H), 4.73 (s, 2H) -

ER2-U-BERKE)Z-1-IHBEBQA7) - £ERAAE NRLEY36
(200 mg - 1.32 mmol)5¥MeOH (10 mL)H 2 # 7 7 i + /N JIHCL (0.3
mL) » Pd/C (90 mg) HE S RABECREER J)) MMEZR MMEH HEH 16/
HF o FEATLCHEIME IE + SHESE R - FIE OB $RET e A1E /R (20 mL)#
BN ERSY HH ZB(2 x 20 mL)ZEHL - & §F 2 3 1A HUP) <8 bt BR S 52

g mEAAEEERGEEIEXKAGER ZEGY37 (130 mg > 65%) -

TLC : 10% EtOAc/C fE(R,: 0.2) ; "H-NMR (DMSO-ds, 400 MHz): §
% 38 E(BIRRTEE)
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8.31-8.28 (m, 2H), 7.17-7.12 (m, 2H), 7.02-6.98 (m, 2H), 4.16 (t, J = 5.2
Hz, 2H), 3.17 (t, J = 5.2 Hz, 2H) -

BO9: ERU--C-BEEZBFEHTHIREFRFTTERRR
(44) :

(Boc),0, 1 M NaOH 7K 7538 42, TPP, DIAD
OH » OH _
HoN 1,4- " FEHr BocHN

2 THF

38 39

- 53 0
BocHN CIH H;N

43

Cbz-Cl 41
e CbhzHNTNANUOH

EtsN, CH,Cly 42

BRA-BERCE)\FEFEE=TEA9) :

F0°C T m4-(2-F & 2 BH)ZE 338 (1 g 7.29 mmol)jjAl,4-— &
Be:H,O (1:1 0 30 mL)Hh Z #7806 iR hn2 ME S LR /KE (2 mL) K&
Boc-%HT(1.9 mL » 8.25 mmol) 5 Jf 2 200 H##HE3/NF - F5H TLCE R
IE  RIEZER » SHIRIEREY ZpHEOT » A1 M HCIEE(EZ2 43 H
IEtOAc (2 x 50 mL)ZEH » G HFf Z AWAEHYSE B SNEs e - B HE
ZEREEHEXKA EE R Z(EEY39 (1.5 g 87%) < TLC : 50% EtOAc/
CE(R, ¢ 0.8) 5 '"H NMR (DMSO-d, 500 MHz): § 9.15 (s, 1H), 6.95 (d,
J = 8.4 Hz, 2H), 6.83 (t, J = 5.4 Hz, 1H), 6.64 (d, J = 8.1 Hz, 2H), 3.09-
3.00 (m, 2H), 2.56-2.51 (m, 2H), 1.35 (s, 9H) -
BRE-BTE)EEFRFEREA42)

EOC N EE R AE T m4-fr AT -1-FF40 (1.0 g 11.23 mmol)j®

% 39 H(EWRRINE)
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CH,Cl, (15 mL)H Z #HF R FARI=2ZF(1.78 mL » 12.35 mmol) &2 &
FFRZ A B EE41 (1.76 mL - 12.35 mmol » REHEFZ50%5K)  HEEE
MEHO/NT - 3EHRTLCEAIRIE » RIETHE » £0C T REBEME/LE
(50 mL)#FEKFEREY) - HE/K(50 mL)REEHE » KRBENEE > B
EHEZRBEEIEEERE ZILEY42 (2.1 g 84%) - TLC : 50%
EtOAc/T (R, : 0.5) ; "H NMR (DMSO-d, 500 MHz): § 7.40-7.22 (m,
6H), 4.98 (s, 2H), 4.37 (t, J= 5.1 Hz, 1H), 3.36 (q, J = 5.8 Hz, 2H), 2.97
(q,J = 6.3 Hz, 2H), 1.51-1.28 (m, 4H) -
BRAE-G-(FHREBHBERTERFE ZHEERRE=TE
(43) :

F0C FEEEY39 (1.5 g 6.32 mmol) {E&#42 (1.4 g 6.32
mmol) ATHF (50 mL) P EGE RABE NMEOC N Z B FRT IR =FKE
B (1.65 g » 6.32 mmol) ~ fHE _HIE _FHZHWNE(1.4 mL > 6.96 mmol) ; Ff
BE R HEPE2/NEE - FEHTLCES R JE © ESER R » HZEMERIES
YIEEEYE o BHEYE SR 10% EtOAC/T RS mL) s F 38 )8 i [
B2 > M CFE(20 mL)ZENR » EZE RGP 2k 0 B EH#E 2 L &P743 (1.9
g 68%) > TLC : 5% MeOH/CH,Cl, (R;:0.7); '"H NMR (DMSO-d;
500 MHz): 3 8.89 (s, 1H), 7.68-7.51 (m, 5H), 7.40-7.24 (m, 2H), 7.07
(d, J = 8.4 Hz, 1H), 6.88-6.78 (m, 2H), 5.00 (s, 2H), 4.80-4.73 (m, 2H),
3.91 (t, J = 6.4 Hz, 2H), 3.11-3.02 (m, 2H), 2.60 (t, J = 7.5 Hz, 2H),
1.72-1.64 (m, 2H), 1.56-1.52 (m, 2H), 1.18 (d, J = 6.1 Hz, 9H) -
BRA-4-Q-BREZE)EEE) T B EETFEEPEREEE44)

1E0-5C TEERAE T A{LEY43 (500 mg - 1.13 mmol)¥CH,Cl,

5 40 H(EWRRINE)
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(5 mL)F Z BHER T A4 N HCLZ 1,4-ZI ARG ml) : FHREE
h HBPEINGE - FEHTLCERMKIE » RIETME > TREBE THERESR
Yy - BZEE(10 mL) ~ TEGKE(10 mL) e FiiSER E EZ 2RI 28 &
E 8> (E&%744 (200 mg » 47%) < TLC : 5% MeOH/ CH,Cl, (R, : 0.4) ;
'H NMR (DMSO-d,; 500 MHz): & 7.88 (br s, 3H), 7.39-7.28 (m, 5H),
7.15 (d, J= 8.7 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 5.00 (s, 2H), 3.93 (t, J
= 6.4 Hz, 2H), 3.04 (q, J = 6.7 Hz, 2H), 2.97 (d, J = 6.4 Hz, 2H), 2.81-
2.76 (m, 2H), 1.73-1.65 (m, 2H), 1.57-1.51 (m, 2H) -

EWHIP P EE2-EET -1-EEEEE47) ¢

Q EDCI.HCI, HOB, 9 BHy DMS, THE gy
HO 5K ClIHAN 4 N HCLY
DMF 1,4- ZIEGE AR

45 45 47

EE2-FE T EEEEEE46) -

FEO0C METEMEAIE T E2-5 T 145 (5 g > 30.48 mmol) /ADMF (50
mL) > 8L 7% IR ITHOBE (4.44 ¢ 0 32.92 mmol) ~ EDCL.HCI (6.90
g 35.97 mmol) > JRINEK(100 mL) » F3E &£ =8 HIERE16/0E o 5
TLCEHIR FE © RFESERTR » F7K(20 mL) Rk fEIR &) H I EtOAc (2
x 100 mL)Z£HY « & 0f 2 A R &R IRTZ g - B B A2 RS E
2IREEE G 2 L&Y46 (2.5 g 50%)  TLC : 40% EtOAc/C (R, :
0.7) - '"H-NMR (CDCl;, 400 MHz): § 7.39-7.16 (m, 5H), 5.38 (br s,
2H), 3.29 (t, J = 7.6 Hz, 1H), 2.24-2.12 (m, 1H), 1.86-1.73 (m, 1H), 0.89
(t, J = 7.4 Hz, 3H) -
EE2-FET -1-FrRKRE47)

% 41 H(EEWRRINE)
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FOC THEERE T E{EEY46 (2 g 1.2 mmol) /R THF (50 mL)
7 BHA TR PRI — R ARE SY9(4.9 mL > 2.40 mmol » A THF
HZ5.0 MiFIR)FEISrEBEMREEE R AL TH#E - IAKEREY
FETEBHEIZNG - FEHTLCEARIE  RIEFTHK%E > FAAMeOH (5
mL)Z R R ERSYIHERT N HCIRpHEEEI £492 - EZESREHE - (£
FANaHCO: 8 fA R g (L7687 Z pH H FIEtOAc (2 x 50 mL)ZH] - & fF
L AR AR B SRz e - R H B RS S EHEYE

FOC MEBEEARE T Ma Ll BE{EAEYZ CHLCL (50 mL)Hi7R /04
N HClZ1,4-BEHe 5 (20 mL) 5 Fi0f 2 %08 HiE#H4/ 0T - #5MTLCER
AISHE 5 MIESERE: - BEZERREZEYEIEYE - HAMeOH (2 x 5
mL)3E 0 B 22 B e 12 R {E 2447 (600 mg » 26%) « TLC : 30% EtOAc/
CE(R,  0.2) « '"H-NMR (DMSO-d;, 500 MHz): § 7.96 (br s, 3H), 7.36-
7.32 (m, 2H), 7.28-7.23 (m, 3H), 3.07-3.00 (m, 1H), 2.99-2.91 (m, 1H),
2.81-2.74 (m, 1H), 1.82-1.71 (m, 1H), 1.55-1.43 (m, 1H), 0.67 (t, J = 7.2
Hz, 3H) -
EHI é‘ﬁEZ-%&-Z-(ﬂ&ﬂ%ﬂ%-l-E)Z-l-ﬂﬁﬂﬁﬂ(ﬂ) :

CN CIH H,N
N . Hoa LAH, THF
N - =
L|CIO4 TMSCN D

51

BRR2-FE-2- (Mg e -1-5) ZHF (50)

fE= MEBTERE N ALK EE49 (0.78 mL > 9.42 mmol) [t CH,Cl,
(10 mL)th Z fRHIF R PRI HEE48 (1 g 9.42 mmol) ~ 18 GUEE $H(1
g 9.42 mmo)H #1057 8% © A& & AL =M EWLHE(1.4 mL - 11.3

% 42 H(EWERINE)
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mmol) Z CH,Cl, (5§ mL) B ##£2/\8F - 35 HTLCE RIS FE © RIETEAE
FHKQ20 mLYWMEBKEESEYHRHCH,Cl, (2 x 30 mL)ZH! - & ZHi%
ZEE AR BR SRR - HE H EZZRESEEYE - KHWBERENRE
FH20% EtOAc/Cit @ L ES I EREBIERE Z(L&%50 (900 mg -
51%) - TLC : 20% EtOAc/E}E(R, : 0.5) : "H-NMR (CDCl;, 400 MHz):
5 7.60-7.51 (m, 2H), 7.49-7.35 (m, 3H), 5.05 (s, 1H), 2.75-2.56 (m, 4H),
1.90-1.72 (m, 4H) -
B 2-FEE-2- (g TE-1-B) Z-1- R (51) ¢

HOC MEBHARE T HEEY)S50 (1 g > 5.37 mmol)/RTHF (10 mL)
2z AR PN IS E#E (306 mg > 8.05 mmol) 5 FiUE 2 200 HEH
3/NEF o $EARTLCEMISJE 5 RIETE R - FIZK(S mL)E R ERSY) -
g > HEtOAc (5 mL) B HEZE RGEEREIMAYE - BEHETHRZE
(2 x 5 mLy#E—Piz/@EHYE S E 2 meEd 2 (E&%51 (700 mg -
70%) - TLC : 10% MecOH/EtOAc (R,: 0.2) : '"H-NMR (DMSO-d,, 500
MHz): § 7.34-7.23 (m, 5H), 3.10-3.08 (m, 1H), 2.96 (dd, J =12.5, 4.5
Hz, 1H), 2.79-2.75 (m, 1H), 2.45-2.44 (m, 2H), 2.31-2.30 (m, 2H), 1.75-
1.64 (m, 4H)
?@ﬂl} D BR3-EE-3- (IR LE-1-B) N -1-FE(54)

@/\/CN H 49 N LAH, H;S04 N
> . >
B | C THE NH,
H,0
52 53 54

BR3-HE-3- (g e -1-5) FNRE (53) ¢
fEZ R IR AIERFS2 (500 mg > 3.87 mmol)FYH,0 (15 mL)H 2 {27

% 43 H(EEWERINE)
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VB RS 0 0L R 49 (412 mg 0 5.80 mmol) - B BR 5 #%(2.1 g 3.87
mmol) > fIEAE60C HIEFA/NEF - FEHTLCERAIKIE » KIETKIE © H
K20 mL)MiE R JEE &%) EAEtOAc (2 x 30 mL)ZH - &f Z A HEEH
VRN R BREEZRESIEYME - KHYBERLEBNEN
25% EtOAc/Cit MtV E BRI EMEEHR 2553 (300 mg >
39%) - TLC : 30% EtOAc/THE (R, : 0.5) ; '"H-NMR (CDCl;, 400 MHz):
§ 7.39-7.31 (m, 5H), 3.50-3.35 (m, 1H), 2.80-2.70 (m, 2H), 2.60-2.45
(m, 4H), 1.89-1.72 (m, 4H) -
B3 -FEE-3- (g e -1-2) N -1-FE(54) ¢

FEOC MEESARAE T R(EEYS3 (150 mg > 0.75 mmol) R THF (10
mL)th Z PSR A I fAE#$3(57 mg 0 1.50 mmol) ~ H,SO4 (0.04
mL » 0.75 mmol) 5 FHf 2 %08 HEFES/NF o FEHTLCRD RIS FE 5 S FE5E
Mg o R RN B B S R &) S R TR R ER &Y - H
EtOAc (2 x 5 mL)7Ei - EZEBREZERYIGEE 2K Y GG Z L5154
(100  mg > 65%) TLC : 10% MeOH/EtOAc  (R,: 0.3); 'H-NMR
(CDCl;, 400 MHz): & 7.31-7.30 (m, 5H), 3.26-3.22 (m, 1H), 2.59-2.40
(m, 4H), 2.39-2.37 (m, 2H), 2.14-2.10 (m, 1H), 2.10 -2.04 (m, 1H), 1.98-
1.72 (m, 6H) o

O3 : &R(3-(2H-1,2,3-=M-2-F) K 5 ) AR B Re B (58) -

N
CN [ N CN NHa HCI
Q/ N s6 10% Pd/C

Pdx(dba)z, K3POy, N EtOH, HCI N,N\N
Br t-BuMe Xphos, A N\ /N -
55 57 58

% 44 H(EWERINE)
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A ER3-(2H-1,2,3-=M-2-F) FHF(57) -

= TEFERE T @Pd(dba); (126 mg > 0.13 mmol) 2 FHF(50
mL) 7 R R J0z-BuMe,Xphos (132 mg > 0.27 mmol) H#&#10
8% MBEI0CHFEITE - EEHEFEZE N IARIE3-RER
E55 (1 g 5.49 mmol) ~ 1H-1,2,3-=M156 (454 mg > 6.59 mmol) % b &
#(2.3 g 10.98 mmol) Z/A/RF HESR R MEE3058 HAIIFZE110-120
CH#EFO/NE - #EMMTLCENI E » K IESEE R - & T iEIE R E
Y'E > FHEtOAc (3 x 35 mL)ZEik H A2 RGRIESEIEDE - KRB
B JZ T H10% EtOAc/Cir#i LY E 53 2 A B E R 2 L& YsT
(400 mg » 43%) « TLC : 10% EtOAc/C ££(R,: 0.3) ; '"H-NMR (CDCls,
400 MHz): § 8.43-8.41 (m, 1H), 8.35 (dt, J = 7.5, 2.0 Hz, 1H), 7.86 (s,
2H), 7.66-7.58 (m, 2H) o
B (3-(2H-1,2,3-=ME-2-F) K5 ) A R RS B (58) -

FE=08 NMESCRAEBCRERTT) FA{EE&Y)ST (100 mg » 0.58 mmol)
FREtOH (10 mL) /e MR IE T 2 BH AR P IRIN10% Pd/C (15 mg » &
) B EHCIL (0.298 mL > 5.02 mmol) H ##E4/\0F - FEHTLCEL AL FE
RIESE % » SRy E BN IERGY - EEBRIERSEIEYE - H
2l (20 mL)%E ok H HZZ 5z i 15 81 2 O [ #E 2 L& 1758 (75 mg
61%)  TLC : 10% MeOH/CH,Cl, (R;: 0.2) ; '"H NMR (DMSO-d,, 400
MHz): & 8.48 (br s, 3H), 8.22-8.19 (m, 1H), 8.16 (s, 2H), 8.05-8.01 (m,
1H), 7.64-7.60 (m, 1H), 7.57-7.53 (m, 1H), 4.15 (br s, 2H) -

W14 0 SRR 4-(2H-1,2,3-=08-2-H)FEE)EFHRE(62) ¢

%5 45 H(EWRRINE)
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_N|
L/NH
HO o CHO
/© NN N
2
F K,COs, DMF @N
59 60
. _OH
NH,OH N 10% Pd/C @”Nm
EtOH Non 0 a
4 MeOH
61 62

BE4-2H-1,2,3-=18-2-F) X AR K 4-(1H-1,2,3-= M- 1-F) F R EE(60
60A) :

TE 0/ MRS E N E4-% K FEES8 (5 g0 40.32 mmol)jADMF
(150 mL)d Z ##RE AR R RN 1 H-1,2,3- =456 (3.3 g > 48.38 mmol) ~
INEAZE100°C HAEFE16/NF - #EHTLCE IS
L NFESERTE - VK2 7K(35 mL)FhBE R fEE & 97 H FJHEtOAc (2 < 40
I o BOF 2 AR IR B shEZ ke - )R B HZ2 R 15 EHEY)
H o KHWBETETHEH20% EtOAc/CiALEYE ST 2 =0 ERE
ZALE Y160 (800 mg > 29%) f f# f140% EtOAc/C 5 EIL & ¥160A (1
g 36%) -

{EEP160 3 T &k
EtOAc/E. FE(R,: 0.8)

i $1(8.3 g » 60.48 mmol) ;

mL)Zz=

TLC : 20% '"H-NMR (DMSO-d;, 400

MHz): § 10.05 (s, 1H), 8.25 (d, J = 10.0 Hz, 4H), 8.11 (d, J = 8.8 Hz,

2H) -
{EEYI60ATTHTE R ¢

TLC : 20% EtOAc/C JE(R,: 0.3) ; '"H-NMR (DMSO-d;, 400

MHz): § 10.07 (s, 1H), 8.98 (s, 1H), 8.19 (d, J = 8.8 Hz, 2H), 8.13 (d, J
= 8.8 Hz, 2H), 8.04 (s, 1H) -

%5 46 H(SWRINE)
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A R4-(2H-1,2,3-=W-2-F)ZFHEERS(61) :

= T E{EE%760 (200 mg > 1.15 mmol) REtOH (5 mL) o 2 ##
B HIRINS0% S EAL#F/KE(0.38 mL » 5.78 mmol) ; MMEAZEIC A
PE2/NBF - FEHTLCES AR IE » RIESER R » EZEMSRER YA /K100
mL)# % H FHEtOAc (2 x 100 mL)Z=H - & ff Z A2 B & it BL 3R 52
% BEHEZERESIIEYE - HA10% EtOAc/T (2 x 10 mL);RE
HEZWEBEGIZEQ0EBEE Z(EE5%61 (175 mg 81%) - TLC : 30%
EtOAc/C (R, 1 0.3) 5 "H-NMR (DMSO-d,;, 400 MHz): § 11.37 (s, 1H),
8.21 (s, 1H), 8.15 (s, 2H), 8.06 (d, J = 8.7 Hz, 2H), 7.78 (d, J = 8.8 Hz,
2H) -
BB (4-(2H-1,2,3-=M-2-BL) R RL) A (62) -

i MMEEEAE N R{EEY61 (175 mg - 0.93 mmol)AMeOH
(10 mL)$ Z 3 HE /A I010% Pd/C (50 mg) » HAIE SR AECRER
JI) NHEFE6/NEE o FEHTLCEERISIE © MIETE TR » &Sy S L8 8 K E
BaVHEZREREESEEYE  &LOWRBERLE T EHI0%
MeOH/CH,CL4 LY E 58 2 0 (&8 (L &P162 (45 mg > 28%) -
TLC : 10% MeOH/ CH,Cl, (R, : .2) ; "H-NMR (DMSO-d,4, 400 MHz): &
8.12 (s, 2H), 8.01 (d, J = 8.6 Hz, 2H), 7.58 (d, J = 8.7 Hz, 2H), 5.64 (br
s, 2H), 3.93 (s, 2H) -
BHIS : ER@-(1-FEHE-1H-1,2,3-=8-5-F)FEE)HEE(70) -

% 47 H(EWRRINE)
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VRS (Boc),0. EtsN H,;h§_8 =—TMS N ™S TBAF, THF
—_ ) ) =
HN CH,Cly BochN = Pd(PPh3);Cly.Cul BoctiN
EtLN. DMF
63 64 65
TN,
— “\:J . VY TFA. CHCly Y
e BocHN ' N TFAH,N
BocHN Cul. MeOH: DMF Bn ? Bn
66 69 70
“/\\\:/\B, NaN, W\T/ Ny
~ DME o
67 68

BRU-EEFE)EEFRE=TE(G64) :

{E0°C TAEE AR A E T [(4- AR FE)HBE63 (5 g 27.17 mmol)jp
CH,Cl, (75 mL)H Z B HE7A QA1 = ZH#(11.32 mL > 80.59 mmol) »
Boc-lifiT(6.44 g » 29.54 mmol) ; JR £ 505 HIRFE16/NF - FFHTLCHE:
A FE 5 RRESER R - F7K(100 mL)#iFE S B R & %1 H FICHLCL, (3 %
100 mL)Z2E] - &5 Z A MR K25 mL) 200k - SR BEoRsa e - i
B HAEZRGEFEIYE - &Mty BEMRENTEHS-8% EtOAc/C 741t
MYERFIZE0 OERZ(EEY64 (7 g 91%) » TLC  10% EtOAc/Thi
(R;: 0.4) ; '"H-NMR (DMSO-d,, 400 MHz): & 7.50 (d, J = 8.4 Hz, 2H),
7.41 (t, J = 5.7 Hz, 1H), 7.19 (d, J = 8.4 Hz, 2H), 4.08 (d, J = 6.3 Hz,
2H), 1.38 (s, 9H) -
BRE-(EREVRE) ZRE)FRE) EEFBRE=THE(6S5) :

fEERE TR E R A E T A E7/64 (3 g 0 10.48 mmol)FyDMF (60
mL) s 7 SRR PRI 2R E = AW E(14.88 mL > 104.79 mmol)
WL 35 (207 mg > 1.04 mmol) fz = Z #(15.14 mL > 104.95 mmol) H £ &
SR AE1057 8 o [ L SR IPA(PPh;),Cly (742 mg > 1.04 mmol) HAEE
BT EME100 88 5 InEET0C EREFE16/NEF - FEMTLCE M JE 5 K fE
TRR - B EREYIE A KL /K B TTEtOAC (2 x 100 mL)ZEHL » & 0f

% 48 H(SWRRINE)
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2RI ERINEC R BB EEZERERIIEYE - KHWEBER
BT {EH10-15% EtOAc/Cit 4 {bEYEGEF 2 &R ER Z(L&165

(2.6 g > 82%)  TLC : 10% EtOAc/TIE(R,: 0.4) ; "H-NMR (DMSO-dg,
500 MHz): 5 7.41-7.37 (m, 3H), 7.21 (d, J = 7.8 Hz, 2H), 4.11 (d, J =
6.1 Hz, 2H), 1.37 (s, 9H), 0.21 (s, 9H) -
BRA-ZREFRE)EEFEE=TE(66) :

£0C MESR R AE T HAEEY)6S (2.6 g 8.58 mmo)ATHF (50
mL)J 7 PR R AR IR AB Y IR T A% (10.3 mL > 2.08 mmol »
THF R 21 MBE/R)FF4E107 88 5 AR 2 =0m HiE R4/ - s TLCE M
RHE  KFESERLTE » HIEtOAc (50 mL)FMiRE S R &9 - M S ALs s fnA
ME(50 mL) Kz 7K (50 mL)Felk o A2 A& B fR szt - imis H K2R
GWiFEIETE - SHYBEERBIT(EF10-15% EtOAc/CiEd{LEYE S
5 2 5% 25 B 2 (L4166 (1.5 g » 76%) » TLC © 10% BtOAc/ (R,
0.3) : "TH-NMR (DMSO-d,, 500 MHz): § 7.44-7.37 (m, 3H), 7.22 (d, J =
7.8 Hz, 2H), 4.15-4.06 (m, 3H), 1.38 (s, 9H) -
EROBEEPE)F(68) :

fE =00 MAETE MR B T ECR HZ)ZR67 (5 g 29.24 mmol) f*DMF
(20 mL)rh > 38 BE 3 TR SUL41(2.85 g > 43.84 mmol) L AIZLZET0
CHré&16/N\EF - s5INTLCEDAIEZNE & FE5ERt% » FZK(100 mL) 5% R fE
BEVIHN KR x 100 mL)AH - &0 Z A K& B shEz e - 8
REBRZRGESIEMENRY 2EEY68 (4 g) o TLC : 100%C
(R;: 0.4) : "TH-NMR (CDCl;, 400 MHz): § 7.43-7.29 (m, SH), 4.34 (s,

2H) -

%5 49 H(SWRRINE)
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B (4-(1-FRE-1H-1,2,3-=8-5- ) X)) BREFBE=TE(6Y) :

F=ER TREEHEFESRAE T AEEED66 (1 g 4.32 mmol)?
MeOH:DMF (1:1 » 30 mL)$ > ¥ A K P RINE&Y68 (1.74 g » 12.98
mmol) &z B {E#F(857 mg > 4.32 mmol) ; JIFAZER0C EEFH16/NF - F5H
TLCEEAIZIE » RIEFT kR » SAIRIEREY 2= )R HiE)EH BEtOAC
(100 mL) LR - EERRBERESEIHEDE - HEHYBERRE(E
FH20-30% EtOAc/CIM{LFEIZEA BER Z(EE&Y69 (1.1 g 70%) -
TLC : 30% EtOAc/T §E(Rs: 0.2) 5 "H-NMR (DMSO-d,;, 500 MHz): 5
8.57 (s, 1H), 7.77 (d, J = 8.1 Hz, 2H), 7.41-7.31 (m, 6H), 7.28 (d, J =
8.1 Hz, 2H), 5.62 (s, 2H), 4.12 (d, J = 6.1 Hz, 2H), 1.38 (s, 9H) -
BRR(4-(1-FEEE-1H-1,2,3-=0E-5-5) 3 H) BHRZ(70) :

FO0C MEESRAE N ALEY69 (500 mg - 1.37 mmol) R CH,Cl,
(10 mL)H Z 3 #ERRHPZRA T =R 48 (2 mL)FEE10788 5 FHREE
M HIEFEA/NET - FEHTLCEDRISIE » IETE TR » HZEMREZY - [
B2 x 10 mLY)REEHYE H A ESE 2 KA BB B Z/E&YT70
(400 mg) = TLC : 40% BtOAc/TL%E(R, ¢ 0.2) ; "TH-NMR (DMSO-d,, 500
MHz): § 8.67 (s, 1H), 8.24 (br s, 3H), 7.90 (d, J = 8.1 Hz, 2H), 7.52 (d,
J = 8.1 Hz, 2H), 7.43-7.33 (m, 4H), 5.65 (s, 2H), 4.06 (q, J = 5.4 Hz,
2H) -
B|HI16 : ERZ(4-(1H-1,2,3-=0-5-F) R E)FARF TFABE(72) -

D _ TMSN3, CuSO4.5H0 H\N TFA, CHCl H\N
— 0 - \ 1]
BocHN PURMMESA . g cnn C NN TFAHoN S N

DMF: H,0

66 71 72

BE(4-(1H-1,2,3-Z8-5-F) KRR EEFRE=TET1) :

5 50 H(EWRRINE)
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EEEHEPEZRTRERILEY66 (500 mg > 2.16 mmo) /A DMF:H,0
(4:1 26 mL) ZBREYF 2B ERPANEEE =FHEWE(1.42 mL -
10.82 mmol) ~ A /K & i B2 #58(11) (80.5 mg » 0.32 mmol) & 7 1= [ §& #/
(171.4 mg + 0.86 mmol) ; fUERZER0C HIE#16/N6F - FEHTLCE AR
& RIEFERTE - F7K(100 mL)FsRE K fEIR &%) HFEtOACc (3 x 100 mL)
EH - B ZBRERYEHBL NG R  BREHEZERESFIHEYE - &
Hicombiflashfg ffr {#£ FH50% EtOAc/CIZ &b EEE E K H EE 58 2
{E&Y71 (350 mg > 99%) « TLC : 40% EtOAc/Cw(R,: 0.3) 5 '"H NMR
(DMSO-d; 400 MHz): § 14.93 (br s, 1H), 8.22 (br s, 1H), 7.80 (d, J =
7.2 Hz, 2H), 7.40 (t, J = 5.6 Hz, 1H), 7.31 (d, J = 7.8 Hz, 2H), 4.15 (d, J
= 5.8 Hz, 2H), 1.40 (s, 9H) -
E R (4-(1H-1,2,3-=M-5-F) KB ) AR TFAE(72) :

E0C MESERAIE N REAEEY71 (350 mg > 1.27 mmol)f2 CH,Cl,
(10 mL) Z B HIFR TR FA I =R LG mL)FFE1078  THREE
m H A FE3/NEE - FETLCENI S JE § RIESE ke » BEEBERERY) - M
Z B2 x 10 mLBEHYE HAZwEGEI 2K OGRS Z a2
(250 mg - HE ¥ B) - TLC : 30% EtOAc/C %i(R,: 0.2) ; '"H-NMR
(DMSO-d,;, 500 MHz): § 8.37 (br s, 1H), 8.17 (br s, 3H), 7.92 (d, J =
8.1 Hz, 2H), 7.54 (d, J = 8.1 Hz, 2H), 4.07 (q, J = 5.8 Hz, 2H) -
BWH17 : ER(G-(1H-1,2,3-=8-5-5 )32 FHRE(78) :

% 51 H(EEWRRINE)
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QBr (Boc):0, EtzN Br =™ AQ%TMS TBAF. THF
—_—-
CHaCl, BocHN Pd(PPh.),Cl, Cul BocHN

Et,N, DMF
74 75

H
_ TMSN;, CuSO, 5H,0 N TEA. CH.CI NN
- N N
Pl ImAESH
BocHN BocHN H>N

DMF: H,0 ,
76 77 78

BRG-RERE)EEFRE=TE((4) :

FOCTHEEAAE THEGCRAFE)F T3 (5 g 26.88 mmol)?
CH,Cl, (50 mL)sh Z B #HIE R PRI =LK (1.16 mL » 80.59 mmol) -
Boc-FE (5.8 mL > 26.88 mmol) : J]38 % 5030 H 8 £E 16/ - #EHTLC
S e ¢ R ESE R - FZK(100 mL) Rk i R &%) H FICHLCl, (2 x
100 mL)AH] « &F9F Z A AR ZK(2S mL)Jik » & i shez e - 8
EHEZRESEHEYE - &R EFIENERS% EtOAc/Cl 4t
MESH 2O OEREZ1EEY74 (5 g 65%) ° TLC : 10% EtOAc/C k%

R;:0.6) ; '"H-NMR (DMSO-d;, 400 MHz): § 7.45-7.37 (m, 3H), 7.32-
-

ZT

a

7.20 (m, 2H), 4.12 (d, J = 6.1 Hz, 2H), 1.39 (s, 9H) -
BROG-(CEREWRE ZRE)FRE) HEFBE=THE(S) :
FEHEHETEERAE NEGRFEPE)RETRSE =114 (4 ¢
13.98 mmol) JADMF (80 mL)mh  HEHE75& TR0 LB = FHELAY 56(9.79
mL > 69.93 mmol) ~ At {L (276 mg > 1.39 mmol); = Z f#(20 mL -
139.86 mmol) HAEE R T 363008 « f£=m [ L R IIPd(PPh;),Cl,
(990 mg > 69.93 mmol) H I ZL F100°C H #FES/NHF o FEFHTLCES JHI K
VE 5 RESERE - S TE IR R ER S - BAEREER - FHEtOAC
(200 mL)Mi R ER Y H A /K(2 > 100 mL)Eik o 1A= B € BR S 52
e EEHEZRRERIIEYE - KHWBEIEREITEHS% EtOAc/TEE

% 52 H(SWERINE)
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GIEHMESIERE KRB ZILEMTS 2.5 g 59%) « TLC : 10%
EtOAc/T = (R, 0.5) 5 "H-NMR (DMSO-d,;, 500 MHz): & 7.40 (t, J =
6.1 Hz, 1H), 7.33-7.29 (m, 3H), 7.28-7.23 (m, 1H), 4.10 (d, J = 6.1 Hz,
2H), 1.39 (s, 9H), 0.23 (s, 9H) -

BRG-CREERE) EEFEE=TE(76) :

FOC TEERAE TEAEEYTS (2.5 g 8.25 mmol) R THF (50
mL) 2 EREA R B A FEAEVUIE T 28%2(9 mL » 9.07 mmol » FATHF
171 MUER)FF 105 8 5 THRE =08 HiBH4/NTF - FEHTLCE AR
IE 5 RIESERIE - RSB (50 mL)2 5 R &%) H FHEtOAC
(2 x 100 mL)ZEHL « & 0f 2 AP S m BN - BE HEZ RS
YA - KhWBERENER8% EtOAc/ O bHY BRI ERE
s AL&T6 (1.4 g 73%) « TLC : 10% EtOAc/CIE(R,: 0.3) 5!
NMR (DMSO-d;, 500 MHz): & 7.45-7.39 (m, 1H), 7.35-7.32 (m 3H),
7.29-7.25 (m, 1H), 4.16 (s, 1H), 4.11 (d, J = 6.1 Hz, 2H), 1.39 (s, 9H)
ARG-(1H-1,2,3-=-5- )RR R FRE=TE((7) :

FEEHETEEMR FNEba?76 (700 mg > 3.03 mmol) /R DMF:H,0
(4:1 > 20 mL) ZREY)F 2 AR PR IIE SRR = HAK HE(2.17 mL
15.15 mmol) ~ F/KEHFEESFID) (11 mg > 0.045 mmol) k7§ 15 1 % §/5(240
mg > 1.21mmol) ; IEAE90°C H#RHE6/NEF - FETLCE M & ; [ fE5e
A% > H17K(100 mL) ik S fER &4 H EtOAc (2 x 75 mL)ZEHL < &ff
ZAHMEMY SR SNz - I A BB ERIEYE - KhvBER
J& 17 {85 115% MeOH/CH,CLALHAYE G2 2 K O & E#E Z L& ¥T77
(500 mg: 60%) - TLC : 5% MeOH/CH,Cl, (R;:0.3);'H NMR

% 53 H(S&WRINE)
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(DMSO-d,; 400 MHz): 14.95 (br s, 1H), 8.19 (br s, 1H), 7.75 (br s, 1H),
7.71 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m, 2H), 7.22 (br s, 1H), 4.18 (d, J =
6.1 Hz, 2H), 1.40 (s, 9H) ©
BRG3-(1H-1,2,3-=M-5-F)ZF Bz (78) -

FOC THEERAE T EAEEYTT (500 mg - 1.82 mmol)f2CH,Cl,
(10 mL)F Z B RRPZERA=ZF LG mLfFEI07E ; FREE
i HARFES/NEF - 35 TLCE NI IE » RIESEkTE » AZEBRERY) - H
ZBE2 x 10 mLREMYE HAEZw RS E KO EERE Z/(EEYT8
(700 mg > #H ¥ E) - TLC : 10% MeOH/CH,Cl, (R,: 0.2); 'H-NMR
(DMSO-d;, 500 MHz): & 15.07 (br s, 1H), 8.25 (br s, 3H), 8.01 (br s,
1H), 7.86 (d, J = 7.2 Hz, 1H), 7.52 (t, J = 7.7 Hz, 1H), 7.44 (d, J = 6.9
Hz, 1H), 4.10 (d, J = 3.2 Hz, 2H) -

B8 © L (4-(BE-5-35) ) B (83) °
O« e OO e

79 80
N N TPP
N=_ = oms _ NaNs CNIN S
<}\1 VAR DMF N= — THF: H,0
81 82

.
B (4-(BEUE -5-5) F A ) A RE(80) ¢
{E0°C M AE & KA BT [m4-(0 1g-5-F) 78 B EET9 (500 mg > 2.71
mmol)jtMeOH (20 mL)d 7 18 £F %5 /| F* s W = (L #/(155 mg > 39.99
mmol) ; JiJk & =R HFRFE2/NEF o #EERTLCEIN K IE & KIESE KR > B

% 54 H(EWERINE)
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ZERRIESY) - AE/KER(100 mL) 2R ERY) © FEtOAc (2 x 50 mL)
ZEE - & ZEREDNYSMENGE  BEBEEERGEIEDE - &
AR BE R EHTERS% MeOH/CH,CLALIEMERIIZEOEERB L4
%180 (260 mg > 51%) < TLC : 20% EtOAc/T J&(R,: 0.4) ; "H-NMR
(CDCl;, 500 MHz): 3 9.20 (s, 1H), 8.93 (s, 2H), 7.58 (d, J = 8.5 Hz,
2H), 7.53 (d, J = 8.0 Hz, 2H), 4.79 (s, 2H) «

R R 4- (Ve -5-2) FHEE(81) -

FOC THEERAE T MEEP80 (260 mg » 1.39 mmol) ¥ CH,CL,
(10 mL)H Z $EHEE IR = ZH2(0.3 mL » 2.09 mmol) ~ B 7 i B &
(0.16 mL » 2.09 mmol) ; T} % =00 H#FE 14N - FEEHTLCEDHISIFE
SMESER TR > FIZK(20 mL)#iRE R &) » F110% NaHCO5A /(30 mL)
JEE o IR ERENEAE - BB H HERGEEH 2 MBS 2 HIL G681
(300 mg) - MHYE RLHE S @ HNT —H B - TLC: 5%
MeOH/CH,Cl, (R, : 0.4)

BRS-(4-(BREFE)FTE)EIE(82)

FEEH NEEARAE NAALEYI81 (300 mg - HHYHE)IRDMF (6
mL) 2 FER PRI FAEHM(74 mg - 1.13 mmol) ; fOEAZE60T HE
FE2/NIF o FEHHTLCRDMIS E ¢ R IESE AR > AIK/K(20 mL)MiRIER S
Y1 H HEtOAc (2 x 50 mL)ZEH « & HF 2 A HEE A&7 I8 SR a2 A% - IR
HEZERGIFERYE - &HWBEREENEM20% EtOAc/C &L
VIERE 2 mEAEESE Z(E5Y82 (45 mg) - TLC : 30% EtOAc/CE
(R;: 0.6) : '"H-NMR (CDCl;, 400 MHz): & 9.22 (s, 1H), 8.96 (s, 2H),

7.61 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 4.43 (s, 2H) -

%5 55 H(SWIRINE)
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B (4-(WEUE -5-5) R ) FHRE(83) ¢
EEBTEEL4782 (40 mg » 0.18 mmol)ATHF:H,0 (9:1 - 2 mL)
T Z BB RTIRI =74 mg - 0.28 mmol) HEF16/\EF - FEH
TLCEERIN B © KIERE » EEMREZYEIIEDE - SHYBEMR
Jg M {E AH10% MeOH/CH,CLALHEYEREIZEX B BER Z{EE&183
(23 mg * 66%) = TLC : 10% MeOH/CH,Cl, (R, : 0.2) : 'H-NMR (DMSO-
ds, 400 MHz): § 9.21 (s, 1H), 9.17 (s, 2H), 8.27 (br s, 2H), 7.87 (d, J =
8.0 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 4.07 (s, 2H) -
Efﬁﬂl? : élﬁ?[l,l'-ﬂﬁﬁfgf-g'fﬁﬂﬁﬁﬁﬂ(%) -

]
B.
OH
O/ 4N HCIZ
/@V’\IHB 84 O NHBoc _LA-ZEBLEAM O NH, HCI
Br oc 2 M Na,COj, O CH,Cl, O

% EtOH
74 85 86

BRI -BEE]-3-ERE)RERBE=TE@SS) :

=R NEEEAEBE FEGREREENR S =THH74 (1 g
3.49 mmol)t FHZ:EtOH (4:1 » 25 mL) o 7 #5475 i 1 A8 04 A% 2 [z 84
(512 mg > 4.19 mmol) k2 MEREESTZ K (5 mL) HESERARAE (L2057
# o [ I TR JIPd(dppf)CLy (77 mg > 0.10 mmol) H JIFAE100°C F7 416
/INEF o FEFRTLCERIS FE 5 K IESERtR » EZEHZ R %Y - I/K(50 mL)
KEtOAc (50 mL)FH B ErY) » &Y% - 8 5 FHEtOAc (20 mL)7E
o SR BRI EZ LRI R H HZE RS FEE - &R BER g
{EHH2-8% EtOAc/ e bl E S5 2 M Eli S 2 59985 (600 mg »
60%)  TLC : 10% EtOAc/c ¥%(R,: 0.3) 5 'H-NMR (DMSO-ds, 400

MHz): 7.63 (d, J = 7.3 Hz, 2H), 7.55-7.45 (m, 4H), 7.43-7.34 (m, 3H),

%5 56 H(S&WERINE)
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7.24 (d, J = 7.5 Hz, 1H), 4.20 (d, J = 5.9 Hz, 2H), 1.40 (s, 9H) -
ERE[1,1"- B -3- B e B RR 8 (86) -
FOC THEERAE T EHILEY85 (600 mg ¢ 2.12 mmol)f*CH,Cl,
(10 mL)F Z#EHBERF A4 N HCLZ1,4- TIEGEA K (10 mL) 5 28/
B2/ - 3EARTLCENIRIE  RIETHE @ EZEBRERYE
B2 REEEES > EAY86 (300 mg > 64%) - TLC : 10% EtOAc/E i
(R;:0.2) : "H NMR (DMSO-d,, 400 MHz): & 8.50 (br s, 3H), 7.86 (s,
1H), 7.74-7.64 (m, 3H), 7.55-7.45 (m, 4H), 7.43-7.36 (m, 1H), 4.09 (br
s, 2H) -
EHi20: é‘ﬁﬁ4'-(ﬁ’§‘5ﬁ§)-N,N-:Eﬁ§-[1,1'-%%]-4-52?@@@(91) :

BocHN BocHN
BocHN/\©\ N
B —
Na,CO4, Pd(PPh;) EtOAc/ MeOH O NH,
89

DME:H,0
64

(CH,O)n BocHN O 4N HClZ CIH H,N O
NaBH;CN 1,4- " IEEDRR
MeOH O - cHiCl, ‘O r\\l/

[
90 91

B4 - E-[1,1"-BEF]-4-2) P E)EEFRE=TE(88) :

A (4- 5K P ED B R AL 55 = T 564 (500 mg > 1.75 mmol)JA1,2 ™
AL LG Ha O (10:1 > 22 mL)H 7 48 P T R 7R 0 (4- 1 S 05 ) AN 987
(321 mg > 1.92 mmol) ~ BXEEIN(557 mg > 5.25 mmol) H EF RAE [ iF
fB1577 88 o [HEEH A IIPd(PPhy), (202 mg > 0.17 mmol) H AE &R AE T
TEZ 08 L 5 MERE[BIR HiERE 16/ - FEHTLCED RIS FE © SLIESE ik
BRERREZEVEIHEYE - &OWBERENHERH20-40% EtOAc/C
EE L E S 23 F O 2 {L&788 (410 mg > 72%) « TLC :

% 57 H(EEWERINE)
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20% EtOAc/TE(Rs: 0.4) ; '"H-NMR (DMSO-d,, 400 MHz): 5 8.30 (d,
J=8.9 Hz, 2H), 7.96 (d, J = 8.9 Hz, 2H), 7.75 (d, J = 8.2 Hz, 2H), 7.46
(t, J = 5.9 Hz, 1H), 7.39 (d, J = 8.2 Hz, 2H), 4.19 (d, J = 6.2 Hz, 2H),
1.40 (s, 9H) - LC-MS : 94.36% ; 327.3 (M-1)"; (& #f ; X-select CSH
C-18 (150 x 3 mm > 2.5 pm); RT 4.38 min. 2.5 mM NH,;0Ac/K %
W:ACN 5 0.8 mL/min) o
BE((4'-HEE-[1,1"-BEE]-4-B) R ) REFME=TE@®9) :

= NEEMESE T L& 788 (400 mg > 1.22 mmol)jt
EtOAc:MeOH (4:1 » 25 mL)H Z &8RRG A I110% Pd/C (100 mg) H 1F
DRABCRER ) MEEM FMEFE16/MF - 35HHTLCEDAISFE © KIESE
pete » &y ik TR E K ER G Y H FHEtOAc:MeOH (1:1 » 100 mL)%
e BEZEREREAGH 2RO CEEE Z L& 789 (300 mg > 83%) -
TLC : 30% EtOAc/C (R, : 0.2) ; '"H NMR (DMSO-ds, 400 MHz): §
7.46 (d, J = 8.3 Hz, 2H), 7.33 (d, J = 8.5 Hz, 3H), 7.22 (d, J = 8.2 Hz,
2H), 6.62 (d, J = 8.6 Hz, 2H), 5.18 (s, 2H), 4.11 (d, J = 6.2 Hz, 2H),
1.40 (s, 9H): LC-MS : 98.73% : 298.9 (M'+1): (& K= : Ascentis
Express C18 > (50 x 3.0 mm > 2.7 pm) ; RT 2.00 min. 0.025% TFA/KA
& + 5% ACN: ACN + 5% 0.025% TFAZKA % > 1.2 mL/min) o
B4 -(CREE)-1L,1-BE-4- )P EEFBE=TE0) :

=00 NMEEEAE T L E%89 (300 mg > 1.00 mmol)jyMeOH
(20 mL) 7508 R I0 2% 2 HEE (604 mg » 20.13 mmol) Kk FAH &
{L#A(1.27 g 20.13 mmol) H#EFE6/NEF < #EHTLCE MK FE 5 KB5S L
% AR EREEY) - HHEtOAc (100 mL)MREZERY) - H7K(50 mL)%E

% 58 H(SWRRINE)
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e EMZERYE NGz  BREEEEREFEEYE - KHWEE
EREMERS-10% EtOAc/CIi&EEY BRI ZE RO aERZ{E&E%90
(300 mg » 91%) - TLC : 30% EtOAc/TJ%(Rs: 0.8) ; '"H NMR (DMSO-
ds. 500 MHz): § 7.50 (dd, J = 13.2, 8.5 Hz, 4H), 7.37 (t, J = 5.9 Hz, 1H),
7.25 (d, J = 7.8 Hz, 2H), 6.79 (d, J = 9.0 Hz, 2H), 4.12 (d, J = 6.1 Hz,
2H), 2.93 (s, 6H), 1.40 (s, 9H) : LC-MS : 98.91% : 327.1 (M™+1); (&
+ ; Ascentis Express CI8 > (50 x 3.0 mm > 2.7 pm); RT 2.32 min.
0.025% TFA/KAK + 5% ACN: ACN + 5% 0.025% TFAZKER » 1.2
mL/min) o
B4 -(FE R E)-N,N-Z R E-[1,1'-BiE]-4-fr RS 91) :

FE0C MEE R E T HAEE90 (300 mg » 0.92 mmol) jACH,Cl,
(5 mL)f ZBEEER TR I4 N HCIZ 1,4- " IEEEA RS mL)  FHAEE
i HAEFEA/NEE - FEARTLCEN S IE » RIESE KR » BEERBREZEYEE
HPE - FIEtOAc (2 x 5 mL)ZEMHYE H EZE R EF 28wt 2
It & %91 (300 mg) > TLC : 30% EtOAc/C LE(R,: 0.1) ; '"H-NMR
(DMSO-d;, 500 MHz): § 8.51 (br s, 3H), 7.70 (d, J = 8.1 Hz, 4H), 7.57
(d, J = 8.1 Hz, 2H), 7.42-7.19 (m, 2H), 4.04 (q, J = 5.7 Hz, 2H), 3.05 (s,
6H) ; LC-MS : 85.63% ; 226.6 (M +1) ; (&4 ; Ascentis Express C18 >
(50 x 3.0 mm > 2.7 pm) ; RT 1.25 min. 0.025% TFAZKJA® + 5% ACN:

ACN + 5% 0.025% TFA/K/A1#& > 1.2 mL/min) °

BWHI21 ¢ R4 -1, 1 -] -4-) B e R Bl (94) -

% 59 H(EWIRINE)
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NHBoc 4N HCIZ NH; HCI
/@ANHBOC 1A-TEGURR
Br 2 M Nay co3 Pd{dppfiCly. CH.Cl,

EtOH

64

B4 -B-[1,1"-BEE]-4-B) B )R ERRE=TEY3) :

EER TEEHETEFEAE TH@-AFERE)EEFRE =T
64 (500 mg > 1.74 mmol) B #:EtOH (4:1 > 12.5 mL) B &) 2 &3¢
B TR N(4-m AR ) B EE92 (257 mg 0 1.83 mmol) k2 M Bz §% A I
(2.5 mL)H ff & R F & T3 15 8 - o) b 5 JiPd(dppf)Cl, (38.4
mg > 0.05 mmol) HJIZFAZEO0CHFFEE16/NFF - FEHTLCED RIS JE & R FESE
Pt > F7K(50 mL) REtOAc (2 x 50 mL)#RERIERGY) - G ZAHKE
HUP) 517 B S 2 05 - B R H EZR RS 2HPE - #5Hcombiflash/@ AT
FH10% EtOAc/C 4L E BT 2k A BE g 2 (L&)93 (400 mg
76%) « TLC : 10% EtOAc/C. %E(R,: 0.3) 5 '"H-NMR (DMSO-d;, 400
MHz): 7.67 (dd, J = 8.4, 5.5 Hz, 2H), 7.58 (d, J = 8.1 Hz, 2H), 7.43 (t, J
= 6.1 Hz, 1H), 7.31-7.24 (m, 4H), 4.14 (d, J = 6.4 Hz, 2H), 1.39 (s, 9H)
B4 -3 [1,1"-BR]-4-5) B B S Be Bl (94) -

FOC NMERERAE FEMLEP93 (500 mg > 2.06 mmol)CH,Cl,
(10 mL)H 7 #2780 A 04 N HCLZ 1,4- BRGEA (2.5 mL) 5 FER 2
2O B HE3 /NG - FERTLCEAIRIE © RIESEIE - HZESIREES
FHEYE - HLE(Q2 x 5 mL) ~ IEABEQ2 x 5 mL)ZEREYVESRZAE®
&4 > (L& P794 (200 mg > 68%) © TLC : 20% EtOAc/CE (R, 0.2) 5 !
NMR (DMSO-d,;, 400 MHz): § 8.40 (br s, 3H), 7.78-7.67 (m, 4H), 7.57
(d, J = 8.2 Hz, 2H), 7.31 (t, J = 8.8 Hz, 2H), 4.06 (br s, 2H) ©

%5 60 H(SWIRRINE)
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E‘%Z} PR -R-[1,1 -] -3-5) B iR B R E (96) ¢

Bon
/@ ANHCIZ
F 92 O NHBoc _L4-ZIREETEMR O NH_ HCI
5 NHBoc O O
' 2 M Na,COs, Pd(dpphiCly. ¢ CH,Cly r
% EtOH

74 X 95 96

B4 -R-[1,1"-BEE]-3-B) B ) ERERBE=TEOYS) :

EEERE THEQG-EFEFE)EAFKRE=THET4 (100 mg - 0.34
mmol) A H A EtOH (4:1 > 2.5 mL) 2R G 2 BRI R P A2 Mg
W7KE R (0.5 mL) fz (4-F AL MIEE92 (58 mg » 0.41 mmol) HAEZEH T H
e R A B T F B 1538 o | R IIPd(dppf)Cly (7.6 mg > 0.01 mmol)
H A Z=80°C FF &6/ N FF - FEHHTLCES MR E © MIESER 1R » o0 BB 1
- IR BE R RZ R 0 R H A RGESFIEYE - &y BEH i
2-8% EtOAc/Ciz@LEERAE kO @E R Z{L&795 (100 mg >
95%) ° TLC : 10% EtOAc/C. KE(R;: 0.3) 5 'H-NMR (DMSO-d,, 400
MHz): 7.67 (dd, J = 8.7, 5.4 Hz, 2H), 7.52-7.48 (m, 2H), 7.40 (t, J = 7.7
Hz, 2H), 7.29 (t, J = 8.8 Hz, 2H), 7.23 (d, J = 7.3 Hz, 1H), 4.19 (d, J =
6.0 Hz, 2H), 1.40 (s, 9H) -
B (4 - -[1,1"-B5]-3-5) B Rz B B2 Bl (96) ¢

FOC MEEMERE NEALEP9S5 (130 mg > 0.43 mmol)jRCHLCL,
(2 mL)E 2Pk R4 N HCLZ 1,4- IR A2 mL) 5 TR &%
i HIEFE2/NET - REHTLCEDRISIE - RKIETE TR » HEZERRIEZ YIS 2]
EXKAGCEE>EE5Y96 (90 mg » 88%) - TLC : 30% EtOAc/ClE(R, -
0.1) : LC-MS : 98.27% : 201.9 (M"+1) ; (%&£ ; Ascentis Express C18 »

(50 x 3.0 mm > 2.7 um) ; RT 1.76 min. 0.025% TFA/K}&% + 5% ACN:

% 61 H(SWRRINE)
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ACN + 5% 0.025% TFA/K/AH > 1.2 mL/min) ¢
B'HI23 : SE4'-(BBERE)-[1,1'-BER]-3-BRREEE99) ¢

Qo ]
HO\Q/B\OH O NHBoc 4N HCI> O NH, HCI
—~ e T, ® 14- ISR ,’A
BocHN Na,CO3, Pd(PPhs)a. CH,Cl,
OH
\ 99 J

DME: H,0
OH

86 98

BE(3'-RBE-[1,1'-BEE]-4-B)FE) BREFEE=TEOYS) :

11L& 4786 (500 mg > 1.74 mmol)JiA1,2 — & Z f:H,0 (4:1 >
72.5 mL) 2 SEHEE R ORI - E) AL 97 (290 mg v 2.10 mmol)
% (505 mg > 4.76 mmol) H AR A T/ Fb57# - =00 T m
A IIPA(PPhy), (202 mg » 0.17 mmol) : JNZLE100°C A B EE16/N0F - 5
HTLCERSZFE & 58ak% > JIEtOAc (3 x 100 mL)ZHI N FERE &Y - & 6f
ARSI B IR T2 - )8 B B2 RS REIHYE - &hwBER
JET{E10-20% EtOAc/Ciid{LEME R 22 m ol 2L &198
(400 mg > 77%) - TLC : 20% EtOAc/C %E(R;: 0.2) ; '"H-NMR (DMSO-
ds, 400 MHz): § 9.48 (s, 1H), 7.53 (d, J = 8.1 Hz, 2H), 7.40 (t, J = 5.9
Hz, 1H), 7.29 (d, J = 8.1 Hz, 2H), 7.23 (t, J = 7.8 Hz, 1H), 7.04 (d, J =
7.8 Hz, 1H), 6.99 (s, 1H), 6.75 (dd, J = 8.0, 1.6 Hz, 1H), 4.15 (d, J = 6.1
Hz, 2H), 1.40 (s, 9H) -
G4 -BEERE)-[1,1"-BEE]-3-FEEEE(99)

{E0C TAETEMER BT = ((3"-FREL-[1,1"- i 7 ]-4- 50 ) B R ) R 5G FR G 28
= 1'#598 (800 mg » 2.67 mmol)[ACH,Cl, (15 mL)d 7 #EHEFR 7R 14
N HClz1,4- 0B HeE (10 mL) 5 JiOf & 200 B HE3/NF - 3B TLCE:

A RE - RIESERR - HZEBREZYIGEHYE - F 4820 mL) ~ &

% 62 H(S&WRINE)
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farE(20 mLREMYE HEZERZ RS EREBE R Z(LE?99 (550
mg > 88%) = TLC : 20% EtOAc/TS KE(R,: 0.2) ; '"H-NMR (DMSO-d,,
500 MHz): 6 9.55 (s, 1H), 8.30 (br s, 3H), 7.63 (d, J = 8.1 Hz, 2H),
7.52 (d, J = 8.1 Hz, 2H), 7.24 (t, J = 7.8 Hz, 1H), 7.08-6.99 (m, 2H),
6.77 (dd, J = 8.0, 1.6 Hz, 1H), 4.04 (s, 2H) -
BP24 - R4 -(BEFE)-[1,1'-BF)-4-FHEE#102) :
HO\B OH

/©/\NHBOC i _Q;o . rHBee 1,412%%%252 .
. G

DME: H,0
64 101

HO

102

B4 -BE-[1,1"-BR]-4-5) PR R EFEE=TE001) :

m AL & %164 (1 g 3.49 mmol)A1,2 7~ H & K Z F:H,0 (4:1 - 10
mL) 7 FEHE IR R IN(4-FE R ) AN EE 100 (580 mg > 4.19 mmol) ~ BRfE
#3(741 mg > 6.99 mmol) HIE SR R AE N F 155788 - fE 20/ N A R
HIPd(PPhs)s (404 mg ° 0.34 mmol) ; JIZAE100°C A ERE16/NFF - £
TLCEZHISIE © 58 RE1% A1 /K (100 mL)HifE S fEJR &%) BTV EtOAc (2 x 100
mL)ZEH - & 0f 2 AP &R B SRz - B8 B 2 RGEFFIHEY
B oo KBS EN T H2-10% EtOAc/ T i 4L E 155 B 18R
E B 2 AE&101 (400 mg > 33%) - TLC : 10% EtOAc/CJ5E(Ry: 0.3) 5
'"H-NMR (DMSO-d,, 400 MHz): § 9.48 (s, 1H), 7.51 (d, J = 8.2 Hz, 2H),
7.46 (d, J = 8.6 Hz, 2H), 7.37 (t, J = 5.8 Hz, 1H), 7.26 (d, J = 8.2 Hz,
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2H), 6.83 (d, J = 8.6 Hz, 2H), 4.13 (d, J = 6.1 Hz, 2H), 1.40 (s, 9H) ¢
B4 - ERE)-[1,1"-BEF]-4- B e (102)

FEOC TEBEMESE T E{EE#101 (200 mg © 0.66 mmol)FYCH,Cl,
(5 mL)F Z #EHEERRRMS N HCIZ1,4- B EESRGS mL) 5 FHEEE
BEEHE6/NE - FEHRTLCENIRIE  RIETHNE  AEBREZRYET
HYE - AZBQ x 10 mLy R REMEEEZZGREIERACER Y
{E & #7102 (135 mg > 86%) - TLC : 30% EtOAc/C i(Rs: 0.1) ; 'H-
NMR (DMSO-d,, 400 MHz): 3 9.60 (s, 1H), 8.25 (br s, 3H), 7.63 (d, J =
8.2 Hz, 2H), 7.53-7.47 (m, 4H), 6.86 (d, J = 8.6 Hz, 2H), 4.04 (s, 2H) -
E‘@HZ:S D a4 - (AR B B A)-[1,1"-BiE ] -4-BF B Be B (105) ¢

HO,
o
HO
/©/\NHBOC CH3sl, NaH N /@/\TBOC 100 N
Br DMF Br Na,COs. Pd(PPhs),.
64 103 DME: H,0
NBoc 4 N HCIZ NH.HCI
I 1,4- DB AR I
C i ®
HO Z72 HO
104 105

BRU-AFFE)(RE)EEFRE=TE003):

FEOC NAEE ME S B T [F(4-07 7 B g A HEE S8 = T Be64 (300
mg > 1.04 mmol)jJ{DMF (6 mL) -7 #F # 75 % & /A~ Il & Ak $5(60% > 50
mg > 2.09 mmol) HRFF 155§ - f£0°C T [RLLHI/SIIBCH BE(0.19 mL >
3.14 mmol) : FFif & %00 H S HF4/NEF - 5 HTLCED A ME © S 58 B
% » HKA7K(100 mL)ZFREEREY HH ZB(2 < 50 mL)ZEH - &6f
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ZAEZEEVY K (50 mL)EE - RIEESREZ KR - BB R EZERGEE
HYE - KEWBERLBRERS% EtOA/ A CELLEMEIIERE
TEAE 2 (L& %7103 (250 mg » 80%) « TLC : 10% EtOAc/THE(R,: 0.2) ;
'"H-NMR (DMSO-d;, 400 MHz): § 7.55 (d, J = 8.3 Hz, 2H), 7.17 (d, J =
8.5 Hz, 2H), 4.33 (s, 2H), 2.75 (s, 3H), 1.38 (br s, 9H) -
B4 -RBE-[1,1'-BEE]-4-B) B E) (FE)BEEFERE=THE004) :

A EE& #7103 (250 mg > 0.83 mmol)A 1,2 _HEF Ak :H,O0 (4:1 »
20 mL) o 27 B PEIE IR AR IN(4-FESR L) M EZ 100 (115 mg > 0.83 mmol)
KB /(265 mg > 2.50 mmol) H {r & RRE T 2B 15578 - (£ 208 T [kt
A IIPd(PPhs)s (94 mg > 0.083 mmol) ; JIEAE100°C HEFEI6/NEF - 55
ARTLCE MR JE & SE kiR A7K(50 mL)#fE i /R &%) H FHEtOAc (2 x 75
mL)ZEHY o & 0F 2 A A ISR BE SR a2k - B8 B HZZ R4 FIHEY)

- KR BEMEREH30% EtOAc/CIt4LHYE BT 2 kA A
B ALE104 (150 mg » 57%) = TLC : 40% EtOAc/CEE(R,: 0.3) ;
NMR (DMSO-d4, 500 MHz): 9.51 (s, 1H), 7.55 (d, J = 7.5 Hz, 2H), 7.47
(d, J = 8.7 Hz, 2H), 7.25 (d, J = 8.1 Hz, 2H), 6.84 (d, J = 8.7 Hz, 2H),
4.38 (s, 2H), 2.76 (s, 3H), 1.42 (br's, 9H) ©
BEA - (R EREE) R E)-[1,1"-BiF]-4-FHEE#E(105) :

E0°C TEEMERE T E{EEY104 (150 mg » 0.47 mmol) Y CH,CL,
(5 mL)H Z R R4 N HCIZ 1,4- RS R(3 mL) 5 AR E =

i ELEERE3/NER o FEMTLCEN S JE  RIET NG - AEBREEYSET

P8 - AEtOAc (2 x 5 mL) ~ ZE(2 x 5 mL) 2B A E B 2282 015
g2 K H & E & 2 k& %05 (100 mg: 84%) - TLC : 10%
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MeOH/CH,Cl, (R,: 0.2) ; '"H-NMR (DMSO-ds;, 500 MHz): & 9.63 (s,

1H), 9.13 (br s, 2H), 7.64 (d, J = 8.1 Hz, 2H), 7.53 (dd, J = 11.1, 8.2 Hz,
4H), 6.86 (d, J = 8.7 Hz, 2H), 4.11 (s, 2H), 2.54 (s, 3H) «

BTHI26 : SER4'-(BERE)-2-8-[1,1"-Bi%E]-4-F(109)

(I)H
IS e
NC NC

"0 romora ]
ol OH Na,COs, Pd(PPha)s, O MeOH O
,CO3, Pd(PPhy), o o ol -

DME: H,0
106 108 109

B2 -S4 - A1, 1 -BRE ] -4-FF i (108) ¢
EEEE PR AR N E4-2-3-287106 (500 mg > 2.41 mmol)jt
L2 HE A LG H0 (4:1 0 20 mL) 1 27 PR 7A TR SRR (4- 5 A 7R A ) A
107 (389 mg » 2.65 mmol) ~ BEEEH9(766 mg > 7.23 mmol) A4 E R R
B N OFAR107y #8 o FE = O N [ L R JiPd(PPhs), (278 mg - 0.24
mmol) ; JIENZE100C HARFF16/0F - BATLCE MALKE @ se sl ig & By
TR NEESY) > FEtOAc (2 x 20 mL)JEiMk » S8 b B 3952 1R
AR H A2 RESEEYE - KM BSEENERER20% EtOAc/C
BESEABETHDIE » FE10% G EALIE R0 mL)FHiEEEY - T ZB2 x
10 mL) 76k B A EtOAc (2 x 30 mL)ZEHUKE - & Z A2 & it Bk
WEHZEE - BB HEZRGEIN 2RO CEE Z/LEY108 (340 mg
62%) » TLC : 5% MeOH/CH,Cl, (R;: 0.4): 'H-NMR (DMSO-d;, 400
MHz): & 10.15 (br s, 1H), 7.87 (d, J = 8.6 Hz, 2H), 7.58 (d, J = 8.5 Hz,
2H), 7.26 (d, J = 8.5 Hz, 1H), 6.94 (s, 1H), 6.84 (dd, J = 8.5, 2.4 Hz,
IH) -

AR - (AR E)-2-§-[1,1'-BEF]-4-8#(109)

5 66 H(SWIRRINE)
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FOC THEERESAETHE/LEY108 (300 mg > 1.31 mmol)AMeOH
(10 mL) Z #EH#H5- A0 S/E8H(247 mg » 6.55 mmol) & 7N7K&E
ZAL#E(31 mg - 0.13 mmol) ; FREZ R HEFE2.5/N\6F - 3EHTLCESH
RFE: RIESERE » HKAKG mLBREERESY » KBEWELIBE
JE > H10% MeOH/CH,Cl, (2 x 10 mL)% ik H EZ= R 48 B K15 2/ HY
g - KHYBELRENERN2% MeOH/CH,CLALHEYE - H ZE(15
mL) ~ TECHE(10 mL) B &Y H B ZR BB R 2k A alEiE 2k
& #1109 (200 mg > 66%) = TLC : 10% MeOH/CH,Cl, (R,: 0.2); 'H-
NMR (DMSO-dg, 500 MHz): & 7.37 (d, J = 7.8 Hz, 2H), 7.30 (d, J = 8.7
Hz, 2H), 7.19 (d, J = 8.4 Hz, 1H), 6.91 (s, 1H), 6.81 (dd, J = 2.5, 8.4,
2.4 Hz, 1H), 3.76 (s, 2H) - LC-MS : 95.17% ; 233.9 (M'+1) ; (& ¥ ;
Ascentis Express C18 > (50 x 3.0 mm > 2.7 um) ; RT 1.61 min. 0.025%
TFAKIER + 5% ACN: ACN + 5% 0.025% TFA/K7A%% » 1.2 mL/min) o
B’HI27 - G4 -(FEERE)-2'-8-[1,1'-BZE]-4-B2(112) :
QH

.B
HO

OH

O

o

110

NC
B Na,COs, Pd(PPhs),.

DME: H,0

c

ll!i OH

111

NiCl,.6H,0, NaBH, HaN ‘

MeOH

C

112

I OH

BE2-R-4-RE-[1L1U-BE]-4-BFA1) ¢

[E4-32-3-5 % H JE110 (200 mg > 0.93 mmol)jA 1,27 H & k& 2
BE:H,O (3:1 > 10 mL)H 7 FEHEIA R RN (4- 5 A BN EE 100 (141 mg »
1.02 mmol) ~ BEIEE7(295 mg > 2.79 mmol) HIEE R FE T 1E(E2047 4% -

1T 2 38 F A it R MPA(PPhy), (107 mg > 0.09 mmol) ; HIEZE80C A #
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PE16/NF - FERTLCE AN FE ¢ EREEEBREEVSIHEYE - &0
WRBERLBI{EA30% EtOAc/TIRMEEMERI ERDBERE ZLE
#1111 (100 mg > 47%) « TLC : 30% EtOAc/T ¥E(Rs: 0.4) ; '"H-NMR
(DMSO-d,s, 500 MHz): § 9.79 (s, 1H), 8.12 (s, 1H), 7.85 (dd, J = 7.9, 1.7
Hz, 1H), 7.56 (d, J = 8.0 Hz, 1H), 7.31 (d, J = 8.7 Hz, 2H), 6.87 (d, J =
8.7 Hz, 2H) -
B4 - (R E)-2'-&-[1,1'- B ] -4-BE (112)

FOC THERRAE THEEEYILIL (400 mg > 1.74 mmol)¥MeOH
(25 mL)h Z B #E R TSI E4E#3(331 mg » 8.77 mmol) & /N/K&
FALIR41 mg > 0.17 mmol) 5 FIOR £ %00 HHPE2.5/N I « FEHTLCEH
FHE + RIESE kiR - FKZ/K(0 mLyZREIEREY) » &R ETHEIE
HEZRGERS 2RO MOER (L& 112 (300 mg > 73%) < TLC :
40% BtOAc/C¥5E(R,: 0.4) 5 '"H-NMR (DMSO-ds, 500 MHz): & 7.45 (s,
1H), 7.27-7.24 (m, 1H), 7.12 (d, J = 8.5 Hz, 1H), 6.69 (d, J = 8.5 Hz,
2H), 3.70 (br s, 2H) -
BEHI28 1 ER(R)-4'-(1-FEZ5)-[1,1'-BiF]-4-BE(114) :

HO,
o
HO 100 O R NH,
NH2 -
Na,COs. Pd(PPhs),, O
Br DME: H,0 HO

113 114

BR(R)-4"-(1-FE Z5)-[1,1'-BiE]-4-BE(114) :
[E(R)-1-(4- 3R K E) Z-1-F#113 (500 mg > 2.50 mmol)*1,2 - FH & &
ZWe:H, 0 (4:1 0 15 mL)H 7 #8 #0578 B 7R I0(4-#8 78 5580 B2 100 (414

mg > 3.00 mmol) ~ BREEER(927 mg > 8.75 mmol) HFFE R AE N /FL307
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o FEEJR T [A TR I1Pd(PPhs)s (288 mg > 0.25 mmol) ; JIFAZESR0-90
CH#EMHI6/NE - ZEHTLCERIRIE » TR HKGO mL)FEBRERES
7] E FEtOAc (2 x 100 mL)ZHL - & Z B HERMERBINEE > BIE
HEZRESFEYE - SHWEBELEHRHEA10% MeOH/CH,CL4E1E
HYBEGIEREBEERZIEEY114 (350 mg > HHYE) - TLC : 10%
MeOH/CH,Cl, (R;: 0.3); LC-MS : 47.11% ; 451.1 (M*+1); (& f*

Ascentis Express C18 » (50 x 3.0 mm > 2.7 um) ; RT 1.64 min. 0.025%
TFA/KEE + 5% ACN: ACN + 5% 0.025% TFA/K}A% » 1.2 mL/min) ;

BH29 : EE(S)-4'-(1-BEZE)-[1,1'-BtF]-4-B8(116) :
:ZB@OH

: 100 (S'NH,
NH, -
Na,COs, Pd(PPhs)s, O
Br DME: H,0 HO

115 116

ARR(S)-4'-(1-BFEE ZBE)-[1,1'- B -4-BE(116)

[ (S)-1-(4-RAFRF) L-1-F£ 115 (150 mg > 0.75 mmol)je1,2 — FI & %
ZFEH,0 (4:1 0 6 mL)H Z3ZFRE IR ATI(4- R FL) AL 100 (124 mg »
0.90 mmol) ~ BRE&HH(278 mg > 2.62 mmol) HEZ R A E [NF#{L3057 % -
AR08 T B R A IIPA(PPhs)s (86 mg - 0.075 mmol) ; fI1Z%80-90C H
EHE16/NE » FEFHTLCED RIS FE 5 58 gt /K (50 mL)#ikE &2 fER &) H
FHEtOAc (2 x 100 mL)ZHY » & fHf 2 A2 i SRz - R H B
ZE R EUAYE - R BEEREITET10% MeOH/CH,CLAT{LIHY)

1B HE R kA &l S AL & W16 (70 mg > 44%) - TLC : 10%
MeOH/CH,Cl, (R;: 0.3) : '"H-NMR (DMSO-d,, 500 MHz): 9.56 (br s,

1H), 7.59-7.56 (m, 2H), 7.50-7.45 (m, 4H), 6.85 (d, J = 8.7 Hz, 2H),
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6.37 (br s, 2H), 4.25 (q, J = 6.4 Hz, 1H), 1.42 (d, J = 6.7 Hz, 3H) -

BHI30 : HBR2-((4'-(BREEE)-(1,1-BF|-4-2) 85)-N,N-ZFEZ-1-

REERRE R (120) -

DME: H,0
86

117

HO, I
B@—OH N
HO NHBoc ~IN"on
/©/\NHBOC 100 118
» —_— >
Br O TPP, DIAD,
Na,COs, Pd(PPha)s, o 2

~

NHBoc 4 NHCIZ NH, HC
1L4- TR
L T O
N\/\o CHyCl, /N\/\o

119 120

B4 -RBE-[1,1-BEE]-4-B) PR REAPRE=TE117) :

[F(4- R R HFORAHESE =T E86 (2 g 6.99 mmol)jA1,2 - H%H
B ZEH0 (4:1 > 20 mL) 7 #8 R AR PR MI(4-FRE) Bz 100 (1.15
g > 8.39 mmol) ~ TEEEEY(1.48 g 13.98 mmo) A G A SRE T F(E15%
§ o FEZ0M N IR IIPA(PPhs), (808 mg > 0.70 mmol) 3 JUEAE1007C
HIEEREL6/NFF - FEATLCEN R E 5 5818 AZK(100 mL) R K R S 1)
HMEtOAc (2 x 100 mL)=<HY « &0f 2 AHEAHUIES R BE sEZ % - B8 H
HZERGEIIEYE - KO BEHERFEH2-10% EtOAc/Cit4ti{bi
a2 RE R 2 (L& W17 (800 mg - 33%) - TLC : 10%
EtOAc/C¥E(Ry ¢ 0.3) 5 '"H-NMR (DMSO-d,, 400 MHz): & 9.48 (s, 1H),
7.51 (d, J = 8.2 Hz, 2H), 7.46 (d, J = 8.6 Hz, 2H), 7.37 (t, J = 5.8 Hz,
1H), 7.26 (d, J = 8.2 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 4.13 (d, J = 6.1

Hz, 2H), 1.40 (s, 9H) -

%5 70 H(EEWRRINE)
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BR(4'-C-(ZREE) Z&8E)-[1,1'-BE]-4-B)FHBREFRE=TEE
(119) :

FOC THEEEARET HE(Le%117 (400 mg > 1.33 mmol) Z THF
(10 mL)FRNER —FHE —ERNEQ®LL mg - 4.01 mmol)F =K A (1
g 4.01 mmol) H#EHI078E - FOC T HEEHFI-(CHFEE)Z-1-B
118 (180 mg » 2.00 mmol) ; A EE = A HEF16/N6F - FHTLC KLC-
MSE IR e & FfESERtR - F7K(50 mL) ks 2 /R &%) H FEtOAc (2 x
50 mL)ZEHEY » & 0F 2 AT B ShE R - 288 H A2 RS F1E
Vg - KM BERENTER3% MeOH/CH,CLA LY EFEIERE &
S > (L& 119 (300 mg > 60%) < TLC : 10 MeOH/CH,Cl, (R, : 0.3) :
"H NMR (DMSO-d,;, 400 MHz): § 7.56 (t, J = 7.9 Hz, 5H), 7.40 (t, J =
6.0 Hz, 1H), 7.28 (d, J = 8.2 Hz, 2H), 7.01 (d, J = 8.2 Hz, 2H), 4.14 (d,
J = 6.1 Hz, 2H), 4.10 (t, J = 5.8 Hz, 2H), 2.70 (t, J = 5.7 Hz, 2H), 2.27
(s, 6H), 1.40 (s, 9H); LC-MS :93.71% : 371.0 (M™+1); (& =
Ascentis Express C18 > (50 x 3.0 mm » 2.7 um) ; RT 2.03 min. 0.025%
TFAZKYER + 5% ACN: ACN + 5% 0.025% TFA/K& » 1.2 mL/min)
BH2-(4-(BRERE)-[1,1'-BiF]-4-B)EHE)-NN-—HEZ-1-fFHE KR
(120) :

£0°C TEBMERE T E{EEY119 (300 mg > 0.81 mmol)FYCH,Cl,
(5 mL)H Z R RI4 N HCIZ 1,4- “BERE SR (S mL) 5 AR R =
i EBEPE3/NEE o FEHTLCE MR JE  RIETHE - AEMRERY - A
CH,Cl, (5 mL) ~ ZE(5 mL) I YE H HZEZ a2 2 k0B E R
£ & #7120 (250 mg > HCIEH) - TLC : 50% EtOAc/T i (Ry: 0.2) ;'
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NMR (DMSO-d,, 400 MHz): & 10.49 (br s, 1H), 8.39 (br s, 3H), 7.67
(dd, J = 5.9, 8.5 Hz, 4H), 7.54 (d, J = 8.3 Hz, 2H), 7.11 (d, J = 8.8 Hz,
2H), 4.41 (t, J = 5.0 Hz, 2H), 4.08-4.02 (m, 2H), 3.52 (t, J = 4.5 Hz,
2H), 2.85 (s, 6H) ; LC-MS : 99.61% : 271.3 (M'+1) ; (& ; X-select
CSH C-18 (150 x 3 mm > 2.5 um) ; RT 2.28 min. 2.5 mM NH,;0Ac/K;&
#:ACN ; 0.8 mL/min) o

BOI31 | SR (G -EE-[1,1'-BF]-4-B) H R BREFRE=TE122)

BocHN O Ho NN BocHN O 4N ng
118 1,4-ZESER R
OH - o .
" N(CHy),
TPP. DIAD, CH,Cl,
THF

98 121

CIHH,N O
ol
O ~N(CH;),
122

BR(G-QC-CHREE)ZEE)-[1L,1'-BE4-BH)FEEEFRE=TEK
(121):

F0C MEETESE R = 4ER(1.75 g > 6.68 mmol) kB%E — T
. ARE(1.35 g 6.68 mmol)[ATHF (5 mL)H Z#fEH AR B RIESY)
98 (400 mg -’ 1.33 mmol)&2-(— F B E)Z-1-FE118 (178 mg » 2.00
mmol) 5 JI0f £ %00 A FE 16/ » FBHTLCEAINE + KBS - H
ZERRESYSEIHYE - LW BTEEREIT(HEHS0% EtOAc/ k-
10% MeOH/CH,CLAEMPE R 5 2 (07 2 E&%7121 (300 mg -

#)#) - TLC : 10% MeOH/CH,Cl, (R,: 0.4) ; LC-MS : 60.86% : 371.1

(M'+1) : (% #£ ; Ascentis Express CI18 5 (50 x 3.0 mm * 2.7 pum) ; RT
1.75 min. 0.025% TFAKA# + 5% ACN: ACN + 5% 0.025% TFA/KA
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& > 1.2 mL/min)
BR2-((4'-(ERE)-[1,1'-BE]-3-B)&8)-N,N-_HEZ-1-FFHEE
(122)

FOC THEFEEAE T EIEEY121 (300 mg > 0.81 mmol)frCH,Cl,
(10 mL)tf Z 8RR TR I04 N HClLZ 1,4- BRI (3 mL) s FRRE=E
i BEHE3/NF - FEHTLCERIRIE  RIETRE - EERRESZYEE
HHPE - FHEtOAc (2 x 5 mL) ~ ZF#H(2 x 5 mL)ZEMREYIE H EZEFZ RS
2 K O@ fe Z 1B & #7122 (300 mg - 92%) - TLC : 10%
MeOH/CH,Cl, (R;: 0.2) ; "H-NMR (DMSO-d,, 400 MHz): & 8.46 (br s,
3H), 7.74 (d, J = 8.3 Hz, 2H), 7.59 (d, J = 8.2 Hz, 2H), 7.43 (t, J = 8.4
Hz, 1H), 7.36-7.27 (m, 2H), 7.03 (dd, J = 8.1,1.7 Hz, 1H), 4.46 (1, J =
5.1 Hz, 2H), 4.09-4.03 (m, 2H), 3.57 (s, 6H), 2.82 (t, J = 4.8 Hz, 2H) -
®HI32 1 EE3-C-(REFE)XFE)ERRELM(125) :

OH
o ,B OH
NC
NC 5 \‘/\, ) H,PaiC. AcOH  CIH HzN
;
\©/\ KoCO3, PA(PPhs),. ii) 4 N HCIZ 1, g
THF' H,0 OH EESEA ~ CH,CI, OH
123 125

EE3-G-REXFE)EHF(124) ¢

E3-CE B L) FE HBE123 (250 mg > 1.27 mmol)/ATHF:H,0 (4:1 5 6
mL)H Z BRI TP AN - AR B AN EL9T (211 mg > 1.53 mmol) K ik %
#(704 mg > 5.10 mmol) H S R FIE T3E307 88 - f£2m [ [ R
JIPd(PPhs), (147 mg > 0.12 mmol) » fNEZE80-90C HIEH 16/ - F5H
TLCEM S NE + BESE RC% 7K (50 mL) R FE B VR =90 H FHEtOAc/ b
(2 x 100 mL)Z£HY » &if 2 AR A& BE s Ez s - R H B 22 R4 1
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IS c KEVESHEEBIERI0% EtOAc/CDIzd(LEYE 5 £ 55
T8 bE A 2 (k& 7124 (135 mg > 51%) » TLC : 20% EtOAc/C JE(R,:
0.6) ; '"H NMR (DMSO-d, 400 MHz): & 9.29 (s, 1H), 7.70 (s, 1H), 7.66
(dt, J = 7.5, 1.4 Hz, 1H), 7.57 (dd, J = 7.7, 1.6 Hz, 1H), 7.53-7.47 (m,
1H), 7.11-7.06 (m, 1H), 6.66 (d, J = 7.7 Hz, 1H), 6.61-6.57 (m, 2H),
3.91 (s, 2H) -

EBE3-G-(FERE)EFE) XML (125)

=0 MTEEEAE T EEY124 (125 mg > 0.59 mmol)jit ZF&(S
mL)th Z fZHE R A I110% Pd/C (30 mg) HAE SSRRIBE GREEEEJT) T
=00 MEFE16/NT - FEHTLCEDRIE & KESE AR @ &8 AT 5 T BB K
R &Y HFHMeOH (50 mL) - AZR4EIERE I EEY) -

FEOC MEBEHAE ML EBELEYT R4 N HCLZ1,4- " 1E )z
(1.5 mL) ;5 JioR 2 a0 B RFE2/NSG - 35 TLCEMIE JE © K ESE K
% EZEBREZYIEIEYE - FJEtOAc (2 x 5 mL)SEIRMAYE HEZE
W B E R kA ®E R 2R AE PI125 (115 mg) e TLC: 10%
MeOH/CH,Cl, (R, : 0.2) ; '"H-NMR (DMSO-d,, 400 MHz): 5 9.33 (br s,
1H), 8.39 (br s, 2H), 7.44-7.15 (m, 5H), 7.06 (t, J = 7.8 Hz, 1H), 6.69-
6.55 (m, 2H), 3.97 (q, J = 5.6 Hz, 1H), 3.84 (s, 1H), 3.57 (s, 3H) ; LC-
MS : 85.51% ; 213.9 (M'+1) ; (’&FE : Ascentis Express C18 > (50 x 3.0
mm > 2.7 um) ; RT 1.57 min. 0.025% TFAZK)A}# + 5% ACN: ACN + 5%
0.025% TFAZKE# > 1.2 mL/min) -

"33 : ERG-G-FEEEFE)EE)FREAKRE29) :

% 74 H(EEWERINE)

C200025A.docx
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B(OH NC
Q/\Br (OH), K,COs i} 10% Pd/C, AcOH

i 4NHCLY
OCHj3 CN Pd(dpp)Cl, OCH; 1,4- " EEERIR
126 127 128
CIH_HZN
OCHj,

129

ER3-G-FEEEFE)EFREA28) :

A 1-GE B E)-3-FA S E%126 (1 g 4.97 mmol) /ATHF:H,0 (4:1 -
20 mL) g 7 #F P E R ORI L 7 (2.74 g 0 19.90 mmol) ~ (3-FEFRE)
ANfE127 (877 mg > 5.97 mmol) H AT & R IAE N FALIS 8 < =] A0
Pd(dppf)Cl, (363 mg > 0.49 mmol) H fF & R A E T =0 [~ F(E10757
$ 5 INELE100°C HIEFE16/NEF - 35 TLCE IS HE 5 ESERR - K
(60 mL)FifE S MR &9 HFHEtOAc (2 x 50 mL)AEHL - &6 Z B HAEHW)
KT BE IRz B o B R H A2 RS EIEYE - &hBEHEERT7%
EtOAc/Ciltéi{bYE BRI 2R 2L &P128 (610 mg » 55%) -
TLC : 30% EtOAc/TKE(R,: 0.5) ; '"H NMR (DMSO-ds;, 400 MHz): §
7.74-7.72 (m, 1H), 7.66 (td, J = 7.6, 1.3 Hz, 1H), 7.59 (td, J = 7.9, 1.1
Hz, 1H), 7.50 (t, J = 7.7 Hz, 1H), 7.21 (t, J = 7.9 Hz, 1H), 6.91-6.74 (m,
3H), 3.97 (s, 2H), 3.32 (s, 3H) -
BRG-C-FEEFFE)FRE) PRAKESE129) :

=0 MEERAE [ A3-3-FH S E R FE)ZEF 5128 (600 mg »
2.69 mmol)J L W(15 mL)Hh  fF 5 H IR I110% Pd/C (200 mg » Kz
Y BESRABERER))) NMEZ)R MBEHO/NT o FEHTLCEAIR FE |

% 75 H(EEWERINE)
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R IE5E 1% » AHEtOAc (50 mL)FRKEREEY) r KHWELBEHR
5% MeOH/CH,Cl, (100 mL) %tk - EZ=ERMEERESEEYE

i L EREYIE B ETY CHLCL, (S mL)d - FE0°C MEESRAE T A4
N HC1Z1,4- 1250 8% (5 mL) s FREZE A BBH2NE - EZEBERER
) o FHEtOAc (2 x 20 mL) ~ (20 mL) e iskHYE H E 22 R 15 5
B olE 8% 2~ B & 1129 (520 mg » 74%) - TLC : 50% EtOAc/TC JE(R, -
0.2) ; "H NMR (DMSO-d,;, 400 MHz): 5 8.14 (brs, 3H), 7.38-7.16 (m,
6H), 6.91-6.69 (m, 3H), 3.98 (s, 2H), 3.91 (s, 2H), 3.72 (s, 3H) : LC-
MS : 99.95% ; 227.9 (M'+1) (5 %k ; Ascentis Express C-18 (50 x 3.0
mm > 2.7 um) ; RT 1.82 min. 0.025% TFAZKA + 5% ACN: ACN + 5%
0.025% TFAZKAWE » 1.2 mL/min) o
ﬁ“ﬁﬂ3r4 : A&3-(4-Eﬁ§ﬁ§$$§)i’l§§)Eﬁﬁiﬂﬁﬂ(lﬂ) =

H3CO OCH, ii)4 NHCIZ14- OCH,

Pd(PPh3}s. K,CO4
THF. H0 ZEERURA - CHCI,

132

BE3-(4-HEREFFE)EHEA3D) :

1-(5 B )-4-F S K130 (1 g 6.41 mmol)ATHF:H,0 (4:1 -
20 mL) 2 SRR ORG-S S A MFE127 (1.13 g 7.69 mmol) &
kB #1(3.53 g » 25.64 mmol) H/E & R A E NFE305788 < £ =00 AL
R IIPA(PPhs), (740 mg > 0.64 mmol) » JIELE80-90°C HIEFE16/NEF -
FEHHTLCEDAIRFE © SOFESE Rc% /K (50 mL) i FE S U & %) H T EtOAc/
CHE2 x 100 mL)ZEAL - & ff 2 AR ZEIY IR BE Shaz e » 1BE B 52 R
WEFEDEYE - KHWBEFRBITEN 7% EtOAc/DI4 LA ERHIZ
5 & R > B & %131 (650 mg > 46%) « TLC : 10% EtOAc/Cl5%E(R, -

% 76 H(SWIRRINE)
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0.5) ; '"H NMR (DMSO-d; 400 MHz):  10.63 (s, 1H), 9.17 (br t, J =
5.6 Hz, 1H), 8.58 (d, J = 2.0 Hz, 1H), 7.92 (dd, J = 2.3, 9.0, 2.3 Hz,
1H), 7.78 (d. J = 7.2 Hz, 1H), 7.70-7.59 (m, 4H), 7.42 (d, J = 8.4 Hz,
1H), 7.39-7.31 (m, 2H), 6.70 (d, J = 9.0 Hz, 1H), 4.62 (br d, J = 5.5 Hz,
2H), 3.08 (s, 6H) ;

BE3-4-PEEFPE)FE) FRBR#E(132)

=R MMEEEAE T EAEEY131 (150 mg » 0.67 mmol)Fr ZFz(S
mL) o Z J\HIE IR IR I10% PA/C (50 mg) HAE @R ABECRIERETT) TE
Z0m D IR 16/ - FETLCRE IS IE  ESE plits - &ty = HiRER
fERESY HMMeOH (50 mL) PGtk - AZE R4 EREEELEEY) -

FEOC MEBMAE T A UL BB &Y hiAIn4 N HCLZ 1,4-nE e
FR(1.5 mL) s AR R R HERE307 8 « FEHTLCE AN E © FEFE Ak
% BEZEBREZYIEIEYE - HEtOAc (2 x 5 mL)RRHEY)E A E%
B R E 2 O E RS2 EEa#132 (100 mg» 56%) - TLC : 10%
MeOH/CH,CL, (R, : 0.2) ; "H-NMR (DMSO-d;, 500 MHz): & 8.00 (br s,
3H), 7.35-7.28 (m, 3H), 7.22 (d, J = 7.2 Hz, 1H), 7.14 (d, J = 8.7 Hz,
2H), 6.85 (d, J = 8.4 Hz, 2H), 3.97 (s, 2H), 3.87 (s, 2H), 3.71 (s, 3H) ;
LC-MS : 79.31% ; 227.9 (M™+1) ; (& ; Ascentis Express C18 » (50 x
3.0 mm > 2.7 um) ; RT 1.80 min. 0.025% TFA/K;&Z/#& + 5% ACN: ACN +
5% 0.025% TFA/KAH » 1.2 mL/min)

HHI3S 1 aRG-G-FEEFRE)FTE) FrBmma3e) -

HO~ : “OCH
NC\©/F 134 8 Nc\©/o\©/ocm PdIC, H, CIHHzN/\©/O\©/OCH3
: R —— .
Cs,CO;. DMF AcOH
135

133

136

% 77 H(EEWERIHE)
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BR3-G-REEXEE)FHHE(135) (SAP-MA1521-36) :

EEm TESARE T HE3-FFEFRELI3 (1 g 8.25 mmol)jtDMF
(20 mL) P Z HFER T AIMN3-AAEZFE 134 (1.02 g - 8.25 mmol) ~ 5%
B $6(4.0 g > 12.38 mmol) ; JIFAFE140C HEH4/NF - BEBETLCE AKX
& RIESERE - A/K(S0 mL)MIERER &Y E FEtOAC (2 x 60 mL)Z2
H - & ZEHREZRYEMBENE R  BREEEZEREFIVEYE - &H
WY HE(100-200 B BB FE G M7 5 I 7-10% EtOAc/ &b E B3] 2
f5 (0 4% 2 (B & 97135 (850 mg > 46%) - TLC : 20% EtOAc/UC KE(R,:
0.5) ; TH-NMR (DMSO-d6, 400 MHz): § 7.63- 7.54 (m, 2H), 7.48 (dd, J
= 2.7, 1.1 Hz, 1H), 7.36 - 7.30 (m, 2H), 6.81-6.78 (m, 1H), 6.67 (t, J =
2.3 Hz, 1H), 6.63-6.60 (m, 1H), 3.75 (s, 3H) ;

BRG-G-FREFEE)FE)PFBRE(36) : £20 MEBER
B T E{EEY135 (1 g 4.46 mmol)jY ZM&(15 mL) o Z 3 H 5 7R - sl
10% Pd/C (300 mg) HEGQURAECRFEERET]) MEZIR N EF 16/ - 75
MTLCE: M JE © [ JESE kfe » & mW % T iBERIEREGY HHS0%
MeOH/CH,Cl, (3 x 40 mL)JEiff - HZ2 4R/ 5 2 -

PLEM R B R CH,Cly (15 mL)o > f£0°C MEBMZE TAIn4 N
HCLZ1,4-ZRGE/AR(S mL) AR UMY - EZERPRESEY) H A L5 (20
mL)ZE R EHEHYE HEEwESE EXKHEER Z{E&Y136 (600
mg > 51%) » TLC : 5% MeOH/CH,Cl, (R,;: 0.4) ; '"H NMR (DMSO-d,,
400 MHz): § 7.71 (br s, 3H), 7.45-7.37 (m, 1H), 7.32-7.25 (m, 2H), 7.23
(s, 1H), 6.99 (dd, J = 8.0, 1.8 Hz, 1H), 6.78-6.67 (m, 1H), 6.59-6.52 (m,
2H), 3.99 (s, 2H), 3.73 (s, 3H) ; LC-MS : 96.34% ; 229.9 (M'+1) ; (&

% 78 H(SWRINE)
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£ ; Ascentis Express C18 > (50 x 3.0 mm > 2.7 um); RT 1.77 min.
0.025% TFAZKIE® + 5% ACN: ACN + 5% 0.025% TFAZKB® » 1.2

mL/min) o

BEHI36 1 SRG-(-FEEFSE)FRE)PIEA39)

Ho@ O
BE3-4-FEEEEE)EHE13S8) :

E=0f MESERAE N FE3-#AFAF133 (1 g 8.25 mmol)jRDMF
(20 mL)Hr 7 R AR TR In4- H S A E 137 (1.02 g - 8.25 mmol) ~ ik
Bt #6(4.0 g » 12.38 mmol) HIEFE16/NFF « FEHTLCE HI X & & [ FESE AL
% » H/K(50 mL)FMRE R &) H FHEtOAc (2 x 60 mL)=H! - 5O ZH
Pz Y48t B PR sz e - BB H EZZ R H RIS - KM B BRE T
JEMT{HEHT7-10% EtOAc/Cix 4L E ST Z2 0l fE Z L& Y138
(850 mg » 46%) « TLC : 20% EtOAc/CLI5%(R, : 0.4) ; '"H NMR (DMSO-

d;, 500 MHz): & 7.56-7.49 (m, 2H), 7.34 (s, 1H), 7.23 (dd, J = 7.5, 2.0
Hz, 1H), 7.06 (d, J = 8.7 Hz, 2H), 6.99 (d, J = 9.0 Hz, 2H), 3.76 (s,
3H) : LC-MS : 83.43% : 224.9 (M") ; (% k£ : Ascentis Express CI18 -
(50 x 3.0 mm > 2.7 pum) ; RT 2.70 min. 0.025% TFA/KBZ®& + 5% ACN:
ACN + 5% 0.025% TFA/K/A/#& » 1.2 mL/min) o
BRG--AEEFSE)FE)FIEEEEA139)

fE=00 MEFESE S Y138 (700 mg > 3.12 mmol) it Z B,
(15 mL)th ZHHZER P IARDI10% Pd/C (250 mg) H AL FSA A E CGRZEEETT)
NEEE NEFE16/N - FEHTLCEAISE © MBS » S HIHY %

% 79 H(EEWERINE)
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ENEREGYHAS0% MeOH/CH,CL, (3 x 30 mL)Ei#k - EZRHEER
FEER -
L EEEFECH,CL, (10 mL)dr - f£0C THEBFEMESRE T A4 N HCI

Z1,4-"IEHARG mL) BEEHUNT - EZBIRIERY) H HEtOAc (10
mLYyREMESMHEVEHEZRZESEERBBE R Z(E& %139 (400
mg » 48%) = TLC : 20% EtOAc/C JZ(Rs: 0.2) ; NMR (DMSO-d,,

400 MHz): § 8.13 (br s, 3H), 7.40-7.35 (m, 1H), 7.19 (d, J = 7.7 Hz,
1H), 7.12 (s, 1H), 7.03-6.95 (m, 4H), 6.90 (dd, J = 8.2, 1.9 Hz, 1H),
3.98 (s, 2H), 3.76 (s, 3H) ; LC-MS : 92.35% ; 230.0 (M'+1) : (&% ;
Ascentis Express C18 > (50 x 3.0 mm » 2.7 um) : RT 1.77 min. 0.025%
TFAZKZR + 5% ACN: ACN + 5% 0.025% TFA/K;A& » 1.2 mL/min) o
ﬁ“ﬁ%? P ERG-(C-FEEEE)RE)FE)PrEEEE143) ¢

NC s
NC\©/ Br Q\ C5,C03, Pds(doals \©/ \Q BH.DMS
+ —_—
Hs o, 5B R0 AN HCLZ
141

_Eﬁ%ﬁﬁﬁﬁ KI, OCH, 1.4-"EEHEBR |

S
CIH HZN/\©/ \©

OCH,
143

BES-(C-FEREFE)MEB)FRE(142) : £= 0 TEFEHE 5 13-
JENHIRE140 (1 g0 5.49 mmol)fA 1,4- " IEfE(25 mL) 2 SRS R TP
3-HEEFETE 141 (1.2 g > 8.24 mmol) hRAEHE(5.4 g 16.49 mmol) H.
TEERAE T FALIS 8 o 18 %0/ T | P AR L $#R(912 mg » 5.49
mmol) + Pd,(dba); (251 mg > 0.27 mmol) - 4,5-88 —FEHBE-9,9- —HHE

HEED(222 mg > 0.38 mmol) : JIEAZE110°C E 8 RE16/BE o £ ATLCES M|

5 80 H(SWIRRINE)
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RIE » RIESER % » &KHETBEREREY - AACHCL, (2 x 30 mL)
Sk - BRMERYKMIEINGE > BEEEZRESIHEYE - KHWE
EREEEM2-10% EtOAc/CiMLEMBERI 2 2= a5 fEE b
& #1142 (1.1 g 85%) < TLC : 10% EtOAc/T J%(R,: 0.4) ; "TH-NMR
(CDCls, 400 MHz): & 7.49-7.43 (m, 3H), 7.38-7.25 (m, 2H), 7.05 - 6.88
(m, 3H), 3.80 (s, 3H) ;

BRG-(G-FEREFR)RE)FE) PRBKRE143) - £0C THF
MESE T FE{E=77142 (200 mg > 0.83 mmol) /R THF (5 mL)H Z AR
HOZ A DO e — AR E G 7(0.33 mL > 1.66 mmol)FF&E 15775 ¢ FHIR 2
FoR HEPEI6/NE - FHTLCED R FE © RIESE % > FIMeOH (5 mL)
AW EREGY B EURFF82/NE - AZEBRESYE I EY(200
mg)

1E0°C TAEE MR BT m& LB EEY)(200 mg) 2 CH,Cl, (10 mL)
FURII4 N HCLZ 1,4- TR Bei (2 mL) + FHM 2 200 HIH2/ N » 7
TLCE M JE § [IET R » EEBRRERYEIHEYE - EH B3 x
25 mL)RE H E 72 & i 12 5] {L & %143 (120 mg) - TLC : 10% MeOH/
CH,Cl, (R;: 0.4) - "H-NMR (DMSO-d,, 500 MHz): § 8.44 (br s, 3H),
7.57 (br s, 1H), 7.49-7.41 (m, 2H), 7.36-7.26 (m, 2H), 6.88 (t, J = 6.5
Hz, 2H), 6.84 (br s, 1H), 4.01 (br s, 2H), 3.73 (s, 3H) -

BHI38 - BRG-(U-FREFE HE)FE) FERBBRE(146) -

HSOOCH3

NC Br 1) BH; DMS, THF s
Cs,C0;, Cul. DMF M, )4 NHCIZ ocH
146

1,4-ZUEEUAR R

140

AE3-((4-REEFXE)RE)EHRE145) :

% 81 H(SWIRINE)
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TERTEEBEHEFERRAE T E3-EEFRFI40 (1 g 5.49
mmol) JADMF (20 mL)9 7 #8 #£ & /& F & /0 bk B% $8(5.40 g~ 16.48
mmol) ~ 4-BHFAEH 144 (769 mg > 5.49 mmol) 5 JIEETOC HiEH
16/NIF - ¥EHTLCE AR IE © RIETRE » FH7K(200 mL)#E R fE)E &Y
HHAEtOAc (2 x 100 mL)ZEHY - & ff 2 A& BE shEz e - BE H
EZREEIEYE - SHYBSRERRBMEMS% EtOAc/C 4 biE
V'EFE 2K H EESE LG Y145 (230 mg > 17%) - TLC : 10%
EtOAC/T (R, © 0.4)  'H NMR (DMSO-d,, 400 MHz): 5 7.62 (dt, J =
7.8, 1.3 Hz, 1H), 7.53-7.45 (m, 4H), 7.39-7.35 (m, 1H), 7.07 (d, J = 8.9
Hz, 2H), 3.81 (s, 3H) «

BEG-((4-F EEFE)HE)EE) AREEEEE(146)

FOC FNEBEMARE FNA{E&Y145 (230 mg > 0.95 mmol) R THF (5
mL)th 7 SRR AN ID G AR R & (0.4 mL > 1.90 mmol »
ZEER 2 5.0 MIER)FFES /i R ZE 200 HIBFE6/NEF - F5HTLCER A
FHE 5 BESEAE - FIMeOH (5 mL)IFJEN MR &Y 5 MELE60TC A8
FEL/NET -

{E0C MMEBMHARE TR L EREY) R AIN4 N HCLZ 1,4-7
BEASE(2 mL) 5 R w00 HIEFE Ny - 3EHTLCEDAIS FE & KB 52k
% BEZEBREZIYVESIHEDE  HHLEQ < 5 mL)EEH B ZE RS
{52 17146 (170 mg > 63%) » TLC : 5% MeOH/CH,Cl, (R, 0.1) - 'H-
NMR (DMSO-d,, 500 MHz): 5 8.37 (br s, 3H), 7.42 (d, J = 8.7 Hz, 2H),
7.38-7.30 (m, 3H), 7.06 (dt, J = 6.9, 1.7 Hz, 1H), 7.02 (d, J = 8.7 Hz,
2H), 3.96 (q, J = 5.5 Hz, 2H), 3.79 (s, 3H) ; LC-MS : 93.31% ; 245.8

% 82 H(SWIRINE)
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(M™+1) 5 (B #£ ; Ascentis Express C18 » (50 x 3.0 mm » 2.7 pm) ; RT
1.85 min. 0.025% TFA/K)Z/® + 5% ACN: ACN + 5% 0.025% TFA/KA
% » 1.2 mL/min)
BHI39 : {bEYRE

HiEEYi6 ((Ea%9 ~ 14~ 19 ~ 22 ~ 25)FFCI 2 B2 40 b SZFriR B & Al
HEMATEZ KEHEMEFARE Z HE LR EREY HEREIE
=i

@) 0]

NH o) o]
R-NH, N
—_—
OH N-R
S s H

6

HATRFA ¢

H#0C MEtEE R E T RALEY)6 (100 mg > 0.37 mmol) /ADMF (5
mL)h 2 # ¥ 575 & 3R JIEDCLHC] (95 mg > 0.55 mmol) ~ HOBt (71
mg > 0.55 mmol) ~ §27 (81 mg > 0.44 mmol) % — P Z§#(0.2 mL >
1.05 mmol) » JI)H 2 208 H P16/ - FEHTLCE RIS IE 5 SFESE Al
% AZEBERESYSIEYE - HY)E B E 2R BUR s iy B
EiEird b2 R ay -

%=1
2
& FF- | Rx o
] G Ry | R | {é B A EE '"H-NMR
9% Y- | (%)
Bz
° o 'H-NMR
. Al ] 490 432 SHE | (DMSO-ds, 400
x| 683 (M'+1) 5 | CpsHigN40,S | MHz): & 10.77
N (s, 1H), 9.18-

% 83 H(SWIRINE)
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9.10 (m, 4H),
7.78-7.72 (m,
3H), 7.71-7.63
(m, 3H), 7.57-
742 (m, 5H),
451 d, J = 6.0
Hz, 2H) ;

'"H-.NMR

(DMSO-ds, 400
MHz): & 10.78
(s, 1H), 8.63 (t, J

= 5.2 Hz, 1H),
7.71-7.63  (m,
. A~ y 469.0 | 468.13 - $F¥ | SH), 7.59-7.51
6,94 (M'+1) 5 | CysHnFN,O,S | (m, 4H), 7.50-
743 (m, 2H),
734722 (m,
4H), 3.49 (q, J =
6.4 Hz, 2H), 2.85
t J = 7.0 Hz
2H) ;
'"H-NMR
(DMSO-ds, 500
MHz): 6 11.49 (s,
1H), 9.29 (t, J =
5.5 Hz, 1H), 8.04
(d, J = 8.1 Hz,
o 469.1 | 468.11 > $F¥ | 1H),  8.00-7.93
565 g 33 .\

(M™+1) 5 | CpHoN204S | (m, 2H), 7.92-
779 (m, 4H),
7.63-7.57  (m,
3H), 7.52 (d, J =
7.5 Hz, 1H),
7.48-737  (m,
3H), 7.37-7.32

C200025A.docx
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(m, 1H), 7.28 (d,
J =172 Hz, 1H),
454452  (m,
2H)

563

469.2

19
(M™+1) ;

468.11 > $13¥F
Cr7H20N204S

'"H-NMR

(DMSO-ds, 400
MHz): & 11.51
(s, IH), 9.31 (t, J
= 5.8 Hz, 1H),
8.06 (d, J = 82
Hz, 1H), 8.01-
7.96 (m, 2H),
7.91 (dd, J = 7.5,
1.6 Hz, 1H),
7.89-7.83  (m,
3H), 7.65-7.59
(m, 4H), 7.47-
742 (m, 2H),
739 (d, J = 84
Hz, 2H), 7.37-
732 (m, 1H),
451 d, J =59
Hz, 2H) ;

566

486.9

34 .
M +1) 5

486.10 » 1%
Cy7H19FN204S

'"H-NMR

(DMSO-ds, 400
MHz): & 11.52 (s,
1H), 931 (t, J =
5.7 Hz, 1H), 8.06
(d, J = 85 Hz,
1H), 8.01-7.95
(m, 2H), 7.93-
7.82 (m, 4H),
7.66 (dd, J = 8.8,
55 Hz, 2H),
7.59-7.56  (m,

C200025A.docx
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1H), 7.52 (d, J =
7.8 Hz, 1H), 7.41

564

487.0

25 |
(M*+1)

486.10 » $1¥%f
Cy7H19FN20O4S

(t, J = 7.6 Hz,
1H), 7.32-7.25
(m, 3H), 4.54 (d,
J = 59 Hz
2H)

'"H-.NMR
(DMSO-ds, 400

MHz): 6 11.54 (s,
1H), 9.34 (t, J =
6.1 Hz, 1H), 8.09
(d, J = 8.2 Hgz,
1H), 8.02 (td, J =
7.9, 1.1 Hz, 2H),
7.96-7.86 (m,
4H), 7.70 (dd, J
= 5.5, 87 Hz,
2H), 7.62 (d, J =
8.3 Hz, 2H), 7.41
(d, J = 8.2 Hgz,
2H), 7.30 (t, J =
8.9 Hz, 2H), 4.53
(d, J = 5.7 Hz,
2H) ;

639

S OH

485.1

20 A
(M*+1)

484.11 » $+¥%t
Cy7H20N>05S

'H-NMR

(DMSO-ds, 400
MHz): 6 11.51 (s,
1H), 9.48 (s,
1H), 9.30 (t, J =
5.8 Hz, 1H), 8.06
(d, J = 8.2 Hz,
1H), 8.01-7.95
(m, 2H), 7.94-
781 (m, 4H),

C200025A.docx
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7.54 (d, J = 8.2
Hz, 2H), 7.36 (d,
J = 8.2 Hz, 2H),
723 (t, J = 79
Hz, 1H), 7.03 (d,
J = 82 Hz, 1H),
6.80-6.98  (m,
1H), 6.76-6.72
(m, 1H), 4.50 (d,
J = 59 Hz
2H) ;

638

OH

102

484.9

29 \
(M'+1) ;

484.11 » 1%
C7H20N,0s5S

'H NMR
(DMSO-ds, 400
MHz): & 11.52
(br s, 1H), 9.51
(s, 1H), 9.29 (t, J
= 5.8 Hz, 1H),
8.06 (d, J = 8.2
Hz, 1H), 7.98
td, J = 7.7, 1.0
Hz, 2H), 7.93-
7.82 (m, 4H),
7.52 (d, J = 8.2
Hz, 2H), 7.45 (d,
J = 8.6 Hz, 2H),
733 (d, J = 8.2
Hz, 2H), 6.83 (d,
J = 8.6 Hz, 2H),
448 (d, J = 5.6
Hz, 2H) :

646

[o2Ne]

» NH

Iz

9-91

512.0

30 .
(M*+1)

511.16 » $13%f
CroHasN304S

'"H-NMR

(DMSO-ds, 400
MHz): 6 11.52 (s,
1H), 928 (t, J =
5.9 Hz, 1H), 8.06

C200025A.docx

% 87 H(SWIRINE)
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d, J = 82 Hz,
1H), 7.98 (dd, J
= 79, 1.0 Hz,
2H),  7.93-7.83
(m, 4H), 7.52 (d,
J = 8.3 Hz, 2H),
748 d, J = 8.8
Hz, 2H), 7.31 (d,
J = 8.1 Hz, 2H),
6.78 (d, J = 8.9
Hz, 2H), 4.47 (d,
J = 5.7 Hz, 2H),
2.92 (s, 6H) ;

568

460.2

20 A\
(M'+1) ;

459.10 > $1¥%
C3H17Ns504S

'H NMR
(DMSO-ds. 400
MHz): 6 11.51 (s,
1H), 9.39 (t, J =
5.9 Hz, 1H), 8.09
(s, 2H), 8.07 (d,J
= 8.2 Hz, 1H),
8.01-7.96  (m,
3H), 7.93-7.83
(m, SH), 7.52 (4,
J = 7.8 Hz, 1H),
736 (d, J = 74
Hz, 1H), 4.57 (d,
J = 59 Hz
2H) ;

567

460.0

57 .
(M*+1)

459.10 » $13%f
Cp3H17N5O4S

'H NMR
(DMSO-ds, 400
MHz): § 11.51
(br s, 1H), 9.35
t J = 58 Hz
1H), 8.09 (s,
2H), 8.07 (d, J =

C200025A.docx

% 88 H(S&WRINE)
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80 Hz 1H),
8.01-7.95  (m,
4H), 7.93-7.83

(m, 4H), 7.49 (d,
J = 8.6 Hz, 2H),
453 (d, J =57
Hz, 2H) ;

570

460.0

11
(M™+1) ;

459.10 » $1%
CxH17N5048

'H NMR
(DMSO-ds. 500
MHz): & 15.06
(br s, 1H), 11.51
(br s, 1H), 9.33
(t, J = 5.8 Hz
1H), 8.29 (br s,
1H), 8.06 (d, J =
8.1 Hz, 1H),
8.01-7.95  (m,
2H), 7.93-7.83
(m, 4H), 7.81 (br
s, 1H), 7.73 (d, J
= 7.5 Hz, 1H),
740 (t, J = 7.7
Hz, 1H), 7.29 (d,
J =75 Hz, 1H),
453 (d, J = 5.5
Hz, 2H) ;

569

460.0

11
(M'+1) ;

459.10 » $1¥%
C3H17NsO4S

'H NMR
(DMSO-ds, 500
MHz): & 11.60
(br s, 1H), 9.30
(t, J = 5.8 Hz
1H), 8.28 (br s,
1H), 8.05 (d, J =
8.1 Hz, 1H),
8.01-7.95  (m,

C200025A.docx
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2H), 7.90 (dt, J =
7.1, 1.2 Hz, 1H),
7.87-7.83
3H), 7.80 (d, J =
8.1 Hz, 2H), 7.38
(d, J = 8.1 Hz,
2H), 449 (d, J =
5.8 Hz, 2H) :

(m,

569-

549.9

21 ,
(M*+1)

549.15 > 1%
C30H23N504S

'H NMR
(DMSO-ds. 500
MHz): 6 11.51 (s,
1H), 9.29 (t, J =
5.9 Hz, 1H), 8.59
(s, 1H), 8.06 (d, J
= 8.1 Hz, 1H),
8.01-7.96
2H), 7.90 (dt, J =
7.5, 1.2 Hz, 1H),
7.88-7.84
3H), 7.79 (d, J =
8.1 Hz, 2H),
741732 (m,
7H), 5.63 (s,
2H), 4.49 (d, J =
5.8 Hz, 2H) ;

(m,

(m,

643

4972 (M-

11
D

498.12 » 13
CrsH2oN>05S

'H-NMR

(DMSO-ds, 400
MHz): § 11.48
(br s, 1H), 9.49
(s, 1H), 9.05 (d, J
= 7.3 Hz, 1H),
8.04 (d, J = 8.4
Hz, 1H), 8.00-
7.94 (m, 2H),

7.93-7.80  (m,

C200025A.docx
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4H), 7.50 (d, J =
8.2 Hz, 2H), 7.44
d, J = 8.6 Hz,
2H), 7.38 (d, J =
7.9 Hz, 2H), 6.82
(d, J = 86 Hz,
2H), 5.15 (t, J =
7.7 Hz, 1H), 1.47
(d, J = 69 Hz,
3H) ;

640

OH

499.2

18
M'+1) ;

498.12 » 134
CysH22N»05S

"H-.NMR
(DMSO-ds, 400
MHz): 6 11.48 (s,
1H), 9.49 (s,
1H), 9.06 (d, J =
7.7 Hz, 1H), 8.05
(d, J = 8.3 Hz,
1H), 8.01-7.95
(m, 2H), 7.93-
7.82 (m, 4H),
7.50 (d, J = 83
Hz, 2H), 7.44 (d,
J = 8.6 Hz, 2H),
7.38 (d, J = 8.2
Hz, 2H), 6.82 (d,
J = 8.7 Hz, 2H),
515 (t, J = 7.5
Hz, 1H), 1.47 (d,
J = 7.0 Hz
3H) ;

662

N
OH

499.1

36 .
(M*+1)

498.12 » 1%
CrgH22N205S

'H-NMR
(DMSO-dp,
MHz):
(rotamers): 0

11.46 (br s, 1H),

500

C200025A.docx
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9.53 (br s, 1H),
8.06-7.81 (m,
5H), 7.63-7.31
(m, 7H), 7.15 (d,
J =64 Hz, 1H),
684 (d, J =72
Hz, 2H), 4.71-
4.65 (m, 1.5H),
442 (s, 0.5H),
291, 279 (s,
3H) ;

"H-.NMR

(DMSO-ds, 400
MHz): 11.48 (s,
1H), 8.66 (t, J =
56 Hz, 1H),
8.03-7.94  (m,
3H), 7.93-7.82
(m, 2H), 7.74 (s,
1H), 7.67 (dd, J

S A 435.1 434.13 > $t¥f | = 83, 1.5 Hz,
530 42 .
o 9~ 47 (M'+1) 5 | CuHuN,O48 | 1H),  7.32-7.25
(m, 2H), 7.22-
7.14 (m, 3H),
3.53-3.40  (m,
2H), 2.85-2.75
(m, 1H), 1.80-
1.67 (m, 1H),
1.61-1.46  (m,
1H), 0.71 (t, J =
7.4 Hz, 3H) ;
'H-NMR
o N Av | 4760 | 47506 S5 | (CD,0D "
: 951 (M'+1) 5 | CaHasN304S | CDCly 400
MHz): 8§ 8.04-

C200025A.docx
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796 (m, 3H),
7.86-7.75  (m,
2H), 7.8 (s,
1H), 7.47 (dd, J
= 82, 1.6 Hz
1H), 7.37-7.23
(m, 5H), 4.00
(dd, J=11.4,29
Hz, 1H), 3.61-
351 (m, 2H),

271-2.63  (m,
2H), 2.55-2.46
(m, 2H), 1.81-
1.76 (m, 4H)

472

490.0

44 .
(M*+1)

489.17 » $13%f

Cr7H27N3048

"H-NMR

(CDs;OD +
CDCl; 400
MHz): & 8.06 (d,
J = 8.3 Hz, 1H),
8.04-7.97  (m,
2H), 7.86-7.80
(m, 1.5 H), 7.79-
7.76 (m, 1.5H),
7.64 (dd, J = 8.3,
1.6 Hz, 1H),
7.50-7.37  (m,
5H), 4.14-4.02

(m, 1H), 3.27-
322 (m, 2H),
3.15-3.07 (m,
2H), 3.03-2.92
(m, 2H), 2.56-
245 (m, 1H),

241230  (m,
1H), 2.03-1.92

C200025A.docx
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533

501.9

55 .
(M*+1)

500.12 > 13
Cr3H21FN>04S

(m, 4H)

'H-NMR

(DMSO-ds, 400
MHz): & 11.51
(br s, 1H), 8.82
t J = 54 Hz
1H), 8.04 (d, J =
82 Hz, 1H),
8.01-7.95  (m,
2H), 7.93-7.83

(m, 2H), 7.81 (s,
1H), 7.76 (dd, J
= 8.5, 0.9 Hz
1H), 7.67 (dd, J
= 5.5, 8.7 Hz,
2H), 7.56 (d,
J=8.0 Hz, 2H),
7.31 (d, J=8.0
Hz, 2H), 7.26 (4,
J = 8.8 Hz, 2H),
3.51 (g, J = 6.5
Hz, 2H), 2.87 (4,
J = 72 Hz,
2H)

481

628.1

51
(M™+1) ;

C34H33N;505S
627.20

'H NMR
(DMSO-ds. 400
MHz): 6 11.52 (s,
1H), 8.76 (t, J =
5.5 Hz, 1H), 8.03
(d, J = 83 Hz
1H), 8.00-7.96
(m, 2H), 7.92-
783 (m, 2H),
7.79 (s, 1H), 7.75
(dd, J= 82,14

C200025A.docx
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Hz, 1H), 7.44-
722 (m, 6H),
7.11 (d, J = 8.6
Hz, 2H), 6.82 (d,
J = 8.5 Hz, 2H),
5.00 (s, 2H), 3.90
(t, J = 6.2 Hz,
2H), 343 (q, J =
6.7 Hz, 2H), 3.04
(q, J = 6.7 Hz,
2H), 2.74 (t, J =

73 Hz, 2H),
1.71-1.63  (m,
2H), 1.58-1.49
(m, 2H) ;

'H NMR
(DMSO-ds. 400
MHz): & 11.51

(s, 1H), 8.92 (s,
1H), 8.04 (d, J =
8.2 Hz, 1H), 7.98
(td, J = 7.5, 0.9

O\;‘—NH o A~
= TN 4409 | CpH7FN,OsS | Hz, 2H), 7.93-
469 | “opl W 1159 | 29 A I )
= M'+1) 5 440.08 777 (m, 4H),
265
7.10 (t, J = 9.3
Hz, 2H), 7.00-
691 (m, 2H),
4.08 (t, J = 5.5
Hz, 2H), 3.61 (q,
J = 56 Hz
2H) ;
A 'H-NMR
: 556.1 555.18 » 1%t | (DMSO-ds, 400
657 9 - 38 .
o s 120 M +1) 5 C31H29N3505S | MHz): 6 = 11.52

(br. s., IH), 9.32

C200025A.docx
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t, J=5.7 Hz,
1H), 8.06 (d,
J=82 Hz, 1H),

7.98 (dd, J=1.0,
7.6 Hz, 2H), 7.93
- 7.83 (m, 4H),
7.57 (t, J=8.9 Hz,
4H), 7.36 (d,
J=8.2 Hz, 2H),
7.05 (d, J=8.8
Hz, 2H), 4.49 (d,
J=5.9 Hz, 2H),
4.23 (t, J=5.3 Hz,
2H), 3.10 (br. s.,
2H), 2.56 (br. s.,

5H)

'H NMR

(DMSO-ds, 400

MHz): § 11.48

(br s, 1H), 9.24

(t, J = 59 Hz

1H), 8.04 (d, J =

83 Hz, 1H),

8.01-7.96  (m,

B08- | o, A€ a1 | 512140 sy | 2D 793 778
A o | I 60 .\ (m, 4H), 7.25-

M'+1) 3 C20H24N,058

129 720 (m, 1H),

7.18- 7.08 (m,

4H),  6.79-6.74

(m, 2H), 6.72-

6.69 (m, 1H),

443 (br d, J =

5.8 Hz, 2H), 3.87
(s, 2H), 3.65 (s,
3H)

C200025A.docx
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809-

513.0

53 s
(M™+1) ;

512.14 > g%t

C20H24N,05S

"H-NMR
(DMSO-d;s, 400
MHz): 6 11.51 (s,
1H), 9.23 (t, J =
6.0 Hz, 1H), 8.05
(d, J = 83 Hz
1H), 8.01-7.96
(m, 2H), 7.93-
778 (m, 4H),
7.24-7.19  (m,
1H), 7.14-7.05
(m, 5H), 6.81 (d,
J = 8.8 Hz, 2H),
442 (d, J = 5.9
Hz, 2H), 3.83 (s,
2H), 3.68 (s,
3H) :

810-

A°~

136

515.0

32 .
M'+1) 5

514.12 > g1

CrgH2oN>O6S

'H-NMR

(DMSO-ds, 400
MHz): 6 11.51 (s,
1H), 9.27 (t, J =
6.0 Hz, 1H), 8.05
d, J = 8.2 Hz,
1H), 7.99 (td, J =
7.6, 1.1 Hz, 2H),
7.93-777  (m,
4H), 7.33 (t, J =
7.9 Hz, 1H), 7.24
(t, J = 82 Hz,
1H), 7.07 (d, J =
7.7 Hz, 1H), 6.95
(s, 1H), 6.88 (dd,
J =28.0, 1.9 Hz,
1H), 6.68-6.65
(m, J =83, 1.7

C200025A.docx
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Hz, 1H),
6.48 (m,

6.56-
2H),

445 (d, J =58
Hz, 2H), 3.68 (s,
3H) ;

811-

A,

139

515.0

47 \
(M*+1)

514.12 > §13¥f
CosH2oN»O6S

'"H-NMR

(DMSO-ds, 400
MHz): § 11.51 (s,
1H), 9.25 (t, J =
5.8 Hz, 1H), 8.05
(d, J = 8.3 Hz,
1H), 8.01-7.95
(m, 2H), 7.93-
7.82 (m, 3H),
7.78 (dd, J = 8.3,
1.3 Hz, 1H), 7.27
¢t J =79 Hz
1H), 7.02- 6.91
(m, 5H), 6.86 (s,
1H), 6.77 (dd, J
= 82, 1.9 Hz
1H), 442 (d, J =
5.8 Hz, 2H), 3.72
(s,3H) :

812-

531.0

57 s
(M*+1)

530.10 » £1%}
C23H2oN»OsSs

'H-NMR

(DMSO-ds, 500
MHz): & 11.51
(br s, 1H), 9.26
(t, J = 5.9 Hz
1H), 8.06-7.74

(m, 7H),
7.31
7.26-7.19

(m.

7.36-
1H),

(mb

4H),

6.84-6.73

(m, 3H), 4.44 (br

C200025A.docx
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s, 2H), 3.63 (s.
3H) ;

722

—NH

Iz

ci- o
OH

A® -
14
109

471.0

38
(M'+1) ;

4701081 %
Cy7H;9CIN,O4

'"H.NMR
(DMSO-ds, 400
MHz): & 10.63

(s. 1H), 9.95 (s,
1H), 9.06 (t, J =
6.1 Hz, 1H), 7.79
dd,J= 77,17
Hz, 1H), 7.73-
761 (m, 3H),
743 (d, J = 8.3
Hz, 1H), 7.39-
730 (m, G6H),
7.18 (d, J = 8.4
Hz, 1H), 6.91 (d,
J =2.5 Hz, 1H),
6.80 (dd, J = 8.4,
2.5 Hz, 1H), 4.49
d, J = 6.0 Hz,
2H) ;

721

¥ NH

12

14 ~
112

471.0

29
(M'+1) ;

470.10%1 3%}
Cy7H,9CIN,O4

'"H-NMR

(DMSO-ds, 400
MHz): o6 10.64
(s, 1H), 9.57 (s,
1H), 9.09 (t, J =
5.9 Hz, 1H), 7.79
(dd, J =177, 1.7
Hz, 1H), 7.72-
7.61 (m, 3H),
7.45-742  (m,
2H), 7.39-7.27
(m, 4H), 7.22 (d,
J = 8.6 Hz, 2H),
6.82 (d, J = 87

C200025A.docx
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Hz, 2H), 4.46 (d,
J = 57 Hz
2H) ;

717

AS
14 ~
122

508.1
(M'+1) ;

507.22 5 $H¥f
C31H20N304

'H-NMR

(DMSO-ds, 400
MHz): 6 10.64
(s, 1H), 9.07 (br
t, J = 5.8 Hz
1H), 7.79 (br d, J
= 6.7 Hz, 1H),
7.73-7.60  (m,
SH), 7.46-7.28
(m, 6H), 7.24-
7.12 (m, 2H),
6.98-6.87  (m,
1H), 4.49 (br d, J
= 5.6 Hz, 2H),
4.16 (brt,J=5.5
Hz, 2H), 2.85-
273 (m, 2H),
2.33 (brs, 6H) ;

740

S ONH

Iz

HO

14 ~
125

451.0

23
(M'+1) ;

450.16 » $13%f
CrsH2oN>04

'"H-NMR

(DMSO-ds, 400
MHz): 6 10.62
(s, 1H), 9.23 (s,
1H), 8.99 (t, J =
6.0 Hz, 1H), 7.78
(dd, J= 7.8, 1.6
Hz, 1H), 7.68 (s,
1H), 7.66-7.59
(m, 2H), 7.43-
731 (m, 3H),
723 (t, J = 7.8
Hz, 1H), 7.16-
7.01 (m, 4H),

C200025A.docx
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6.64-6.53 (m,
3H), 441 (d, J =
5.9 Hz, 2H), 3.81
(s, 2H) ;

741-

" oc,

14 ~
132

465.0

38
M'+1) ;

464.17 » 1%
Cr9H24N>04

'H NMR
(DMSO-ds. 400
MHz): & 10.63
(s, [H), 8.98 (t, J
= 6.0 Hz, 1H),
7.78 (dd, J = 7.8,
1.6 Hz, 1H), 7.68
(s, 1H), 7.66-
7.61 (m, 2H),
742 (d, J = 83
Hz, 1H), 7.38-
731 (m, 2H),
721 (t, J = 7.8
Hz, 1H), 7.14-
7.04 (m, SH),
6.82 (d, J = 8.7
Hz, 2H), 4.40 (d,
J = 6.0 Hz, 2H),
3.83 (s, 2H), 3.68
(s, 3H) ;

744-

1z ¥

o r T ocH,

14 ~
136

467.0

36 .
(M*+1)

466.15 » 1%
C2gH22N»0s5

'H-NMR

(DMSO-ds, 400
MHz): o6 10.63
(s, 1H), 9.03 (t, J
= 6.0 Hz, 1H),
7.79 (dd, J= 7.7,
1.7 Hz, 1H),
7.70-7.59  (m,
3H), 7.42 (d, J =
84 Hz, 1H),
7.39-730 (m,

C200025A.docx
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3H), 7.25 (t, J =
8.2 Hz, 1H), 7.07
d, J = 7.8 Hz,
1H), 695 (s,
1H), 6.87 (dd, J
= 80, 1.9 Hz
1H).  6.70-6.66
(m, 1H), 6.58-
647 (m, 2H),
443 (d, J = 5.9
Hz, 2H), 3.69 (s,
3H) ;

745-

—NH

1z ¥

OCH,

AS
14 ~
139

467.0

33
(M'+1) ;

466.15 » $13¥f
C2sH2oN»05

'H-NMR

(DMSO-ds, 400
MHz): § 10.62
(s, 1H), 9.00 (t, J
= 6.0 Hz, 1H),
7.79 (dd, J = 7.8,
1.6 Hz, 1H),
7.70-7.58  (m,
3H), 7.43-7.31
(m, 3H), 7.27 (4,
J =179 Hz, 1H),
7.02- 691 (m,
4H), 6.86 (s,
1H), 6.76 (dd, J
= 82, 1.8 Hz
1H), 4.40 (d, J =
5.9 Hz, 2H), 3.71
(s, 3H) ;

742-

14 ~
143

483.0

53 A\
(M*+1)

482.13 » $1¥%f
CagH2oN2OGS

'H NMR
(DMSO-ds, 400
MHz): 6 10.63
(s, 1H), 9.03 (br
t, J = 5.9 Hz,

C200025A.docx
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1H), 7.79 (dd, J
= 78, 1.6 Hz
1H), 7.68-7.56
(m, 3H), 7.44-
731 (m, 4H),
729718  (m,
4H),  6.86-6.75
(m, 3H), 4.42 (d,
J = 5.9 Hz, 2H),
3.65 (s, 3H) ;

743-

Tz

14 ~
146

38

483.2
(M™+1) ;

482.13 » $t3¥f
CogH2oN2O4S

"H-.NMR

(DMSO-ds, 400
MHz): & 10.64
(s, 1H), 8.98 (t, J
= 6.1 Hz, 1H),
7.79 (dd, J = 7.8,
1.6 Hz, 1H),
7.67-7.55  (m,
3H), 7.43-7.32
(m, 5H), 7.26-
721 (m, 1H),
7.12-7.05  (m,
2H), 6.97 (d, J =
8.3 Hz, 1H), 6.94
(d, J = 8.8 Hz,
2H), 437 (d, J =
5.9 Hz, 2H), 3.70
(s, 3H) ;

510

* NH

ST CSONCH

Iz

19 ~
33

22%

465.0
(M*+1)

464.15 » 3%
CraH24N404S

'"H-NMR

(DMSO-ds, 400
MHz): § 9.90 (s,
1H), 8.36 (t, J =
5.4 Hz, 1H), 8.11
(s, 1H), 7.72-
7.64 (m, 3H),

C200025A.docx
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7.49 d, J = 8.2
Hz, 2H), 7.43 (s,
1H), 7.39-7.31
m, 2H), 6.99
(dd, J = 8.0, 3.4
Hz, 2H), 6.91 (t,
J = 7.5 Hz, 1H),
349 (q, J = 6.7
Hz, 2H), 2.93 (t,
J = 7.2 Hz, 2H),

508

b &4

—NH

Iz

19 ~

26

434.1

69% s
(M'+1) ;

433.18 » $1¥%f
CysH23N30,

2.56 (s, 6H) :
"H-.NMR

(DMSO-ds, 400
MHz): 991 (s,

1H), 8.38 (1, J =
5.4 Hz, 1H), 8.12
(s, 1H), 7.69 (dd,
J =178, 14 Hz,
1H), 7.61 (dd, J
= 184, 7.8 Hz
4H),  7.49-7.40
(m, 4H), 7.38-
730 (m, 4H),
7.00 (t, J = 7.6
Hz, 2H), 6.91 (t,
J =175 Hz, 1H),
3.48 (g, J = 6.5
Hz, 2H), 2.86 (t,
J = 72 Hz
2M) ;

498

T SO NG,

22~

33

479.0

28 .
(M*+1)

478.17 » $13%
CrsHoeN4O4S

'"H-NMR

(DMSO-ds, 400
MHz): 6 10.29
(s, 1H), 8.45 (t, J
= 5.5 Hz, 1H),

C200025A.docx
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7.67-7.62  (m,
3H), 7.54-7.47
(m, SH), 7.21 (t,
J = 8.7 Hz, 2H),
7.10 (t, J = 7.5
Hz, 1H), 3.50 (q,
J = 6.7 Hz, 2H),
3.29 (s, 3H), 2.93
t, J = 7.0 Hz,
2H), 254 (s,
6H) ;

"H-.NMR

(DMSO-ds, 400
MHz): & 10.31
(s, 1H), 8.48 (t, J
= 5.5 Hz, 1H),
7.64 (d, J = 8.2
Hz, 2H), 7.60

(dd, J =176, 1.5
A Hz, 1H), 7.55-
493.1 | 49218 $T¥ | 746 (m, SH),
501 | oo e T 25 40 N -
" 1 (M'+1) 5 | CyHgN4O4S | 7.20 (t, J = 8.7

Hz, 2H), 7.10 (4,
J =74 Hz, 1H),
3.82-3.74 (m,
2H), 3.50 (q, J =
5.8 Hz, 2H), 2.93
(t, J = 7.0 Hz,
2H), 2.54 (s,
6H), 1.12 (t, J =
7.0 Hz, 3H) ;

Aa : DIPEA (5E8); Ab: EDCI (2% &) - HOBt E &) ;
BH40 : SEN-(4-RFERE)-11-fISE-10,11- " & FFH[5.1[1,4] K
IF-8-F NGRS, 5- — &b (147) : B Ry

% 105 H(EEDERIIER)

C200025A.docx
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o)

@%H
S, EDCI, HOBY,

0o DIPEA, DMF o 0

Br

9 147

BERN-(4-REFE)-11-QISE-10,11-Z G ZFH [b./1 1,4 FF-8-FEE
H5,5-— &b (147) :

FOC TEEMEARE FE(EEP9 (4 g » 13.20 mmol) *DMF (75 mL)
o > §8 ¢ %% R JIEDCLHCL (4.8 g 13.97 mmol) ~ HOBt (3.6 g

26.66 mmol) ~ (4-)AFKFL)HZ85 (2.6 g > 13.97 mmol) iz — B RN E L7
(7.3 mL » 39.60 mmol) ; FAE= A BB 16/N0F - M TLCES IR FE ;
NEESER R » i S IR &P A /K% 7K (400 mL) -« 38 5 i S /G H 5 22
HeJge o [E RS {E H FHZR (100 mL)# 25208 - H20% EtOAc/Ci(150 mL)
et H EZERZR G I 2 H Bl G 2 AL&Y)147 (5.8 g2 93%) - TLC :
10% MeOH/CH,Cl, (R, : 0.4) : "H NMR (DMSO-d,, 400 MHz): & 11.52
(brs, 1H), 9.31 (t, J = 5.9 Hz, 1H), 8.06 (d, J = 8.2 Hz, 1H), 7.98 (dd, J
= 7.5, 1.1 Hz, 2H), 7.93-7.80 (m, 4H), 7.51 (d, J = 8.4 Hz, 2H), 7.26 (d,
J = 8.5 Hz, 2H), 4.43 (d, J = 5.9 Hz, 2H) ; LC-MS : 83.37% ; 472.9
(M'+2) : (% #£ ; Ascentis Express CI18 5 (50 x 3.0 mm » 2.7 pum) ; RT
2.43 min. 0.025% TFA/KAH& + 5% ACN: ACN + 5% 0.025% TFA/KA
A 0 1.2 mL/min) o

BEHl41 1 EEN-G-EERE)-11-HEE-10,11- " & _F I [b,f][1,4] B
IF-8-EARERE S, 5-—&4E¥(148) : ERPRY

% 106 H(ZEHHRREE)

C200025A.docx
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ey
Gt -

DIPEA DMF

9 148

BRN-G-RERE)-11-IEE-10,11-Z“ & _FH (511,41 F I -8-FRE
B#5,5-— 8 L¥(148) :

fEOC MEBMESE T EE=%9 (300 mg > 0.99 mmol)j*DMF (8
mL)d 7 8 # R F T A ITIEDCI.HCI (283 mg » 1.48 mmol) ~ HOBt (200
mg > 1.48 mmol) ~ (3-;RFRFL)HFZT3 (202 mg » 1.08 mmol) iz _ERNHE L
F7(0.36 mL > 1.98 mmol) ; B =8 HIERE16/N0F - FEHTLCES A2
& 5 RESE AR i REIR SR A KA /K50 mL) g HEH 15738 - i
JEJCREES > FZK(50 mL) ~ ZEE(20 mL) ~ IEBE(10 mL) 2Rk - HZERZ
BEREEEKAHCERZ L& Y148 (350 mg - 76%) - TLC : 5%
MeOH/CH,Cl, (R, 0.5) ; "H NMR (DMSO-d4, 400 MHz): § 11.33 (br s
1H), 9.27 (t, J = 5.9 Hz, 1H), 8.01 (d, J = 8.3 Hz, 1H), 7.97-7.90 (m,
2H), 7.87 (td, J = 7.5, 1.3 Hz, 1H), 7.83-7.78 (m, 2H), 7.74 (d, J = 8.3
Hz, 1H), 7.52-7.48 (m, 1H), 7.44 (dt, J = 6.8, 2.1 Hz, 1H), 7.33-7.28 (m,
2H), 4.45 (d, J = 5.9 Hz, 2H) ; LC-MS : 83.97% ; 470.8 (M"+1) ; (&
£ 5 Ascentis Express CI18 » (50 x 3.0 mm 2.7 pum) ; RT 2.43 min.
0.025% TFA/KA#K + 5% ACN: ACN + 5% 0.025% TFA/KBZ®K > 1.2
mL/min) o
BHI42 1 GERN-(4-RERE)-11-fISE-10,11- " K ZFFH [bf1[1,4]BEE
IY-8-EARERE (149) © B RPEY

% 107 HEEVERVIER)
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o}

HzN O
NH @) NH O
Br
7N 85 N

OH > N

0 N\ (NN H i N
Br
9

EDCI.HCI, HOB,
DIPEA, DMF

14 14

BREN-(4-REFE)-11-JIEE-10,11- Z & _FFH[b.f][1,4IB8 EF-8-FF K
R (149) :

EOC MEFEERE N E{EEY14 (2 g > 7.87 mmol)FyDMF (15 mL)
o 8 P2 R JTIEDCLLHCI (2.85 g v 15.74 mmol) ~ HOBt (2.12 g >
15.74 mmol) ~ (4-)2 K E)HI#85 (1.47 g 7.87 mmol) jx — B/ E L7
(4.4 mL > 23.61 mmol) ; F R 2 =5 A 16/NE o FEHTLCE M KE 5
[ IESE TR » i R G VI E A VK% 7K (400 mL) R« 48l R[5 HE H 528
HERESEE KO GCESRE Z LS Y49 (3.2 g 88%) - TLC: 10%
MeOH/CH,Cl, (R;: 0.3) ; "H NMR (DMSO-d, 400 MHz): & 10.63 (s,
1H), 9.04 (t, J = 5.8 Hz, 1H), 7.78 (dd, J = 7.7, 1.3 Hz, 1H), 7.69 (s,
1H), 7.67-7.61 (m, 2H), 7.51 (d, J = 8.4 Hz, 2H), 7.43 (d, J = 8.4 Hz,
1H), 7.38-7.32 (m, 2H), 7.25 (d, J = 8.4 Hz, 2H), 4.41 (d, J = 5.8 Hz,
2H) : LC-MS : 97.04% ; 423.4 (M'+1) ; (& #%F : Ascentis Express C18 »
(50 x 3.0 mm > 2.7 pm) ; RT 2.48 min. 0.025% TFA/KA/&K + 5% ACN:
ACN + 5% 0.025% TFA/KA#§ » 1.2 mL/min) °
BH43 - TEMEKMERITEY -

DAT 8N EE B R SRR -

%5 108 H(EEHHRREE)
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QH OH O|H OH
|
Ho P Ho™® OH  yo'B B OH \fN
~ - ~
OH N" 0 N” "NH,
100 97 150 151
1 % >?L 0 4
|
HO™ OH N B N B CN
T T "ot
b N N
H H
152 153 154 127

BH44 - {LEYHE

R R RIY147 ~ 148 K149 H i & 2 M &S FH AV P B R
CHIfs 2 B Gl BB bl & E Y S R AUE &2
HAIEFFB !

(BIN-(4- B FEHH) - 11~ A5 510, 11- Z 45 _FFF(b,f][1,4] BESTIF-8-
7 BrS,5- & /5 #7147 (150 mg > 0.31 mmol)jA1,2— FH & A& Z J%:H,0
(4:1 > 8 mL) s ZfBHIEIR AR b B (124 mg > 1.17 mmol) ~ (6- B 55
MEEmE-3- A AR Z150 (63 mg » 0.42 mmol) H FE &R RIE N F(E207 8 - 78
o N (A IPd(dppf)CL, (45 mg > 0.039 mmol) ; fIELE100-110C
HiBRE L6/ - FEHTLCERDNISIE  SEAis A= REZYERIEME
MHY)E B B R SR E S i BB E R g b B BT B ay -
WEERFC:

[FIN-(4- 82 K H22)-11- (] 5 2%-10,11- & " FFF[b.f][1,4] BE 5 IF-8-
TGS, 5- Z 5 /L4147 (150 mg > 0.31 mmol)JA1,4 ZIE:H,0 (3:1 > 10
mL)h Z PR E R R IR % #6(341 mg > 1.05 mmol) ~ (1H-Ig|M-5-5L)
BEZ153 (113 mg > 0.70 mmol) HEERAE FFAL1557 88 - fE %00 [ 1
I 53R hnPd(dppf)Cl, (26 mg > 0.035 mmol) 5 JIEAZE100°C B #8EE16/)N

% 109 HEEDERIIER)
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i - AMHTLCEAINRIE » SE R AZEBIRERXYBEEYE - EYWEERE
EZERBURESEHYBEEEREEEImFTE(Ls? -

R AN EBEREETZ K

&&
Vi
i

&8

BF-
i
/R
=Lt

H R
BE

BT RE

"H-NMR

774

S
Iz

00 e ok

BY -
148 -
97

39

485.0
(M™1)

484.11 » 4t
)
Ca7H20N205S

'H-NMR (DMSO-
ds, 400 MHz): &
11.51 (s, 1H), 9.49
(s, 1), 931 (t, J
= 6.0 Hz, IH),
8.05 (d, J = 82
Hz, 1H), 7.98 (td,
J =75, 10 Hz,
2H), 7.93-7.82 (m,
4H), 7.53 (s, 1H),
7.46 (dt, J = 7.8,
1.4 Hz, 1H), 7.39
t, J = 7.6 Hz,
1H), 7.30-7.24 (m,
1H), 7.24-7.21 (m,
1H), 7.02 (d, J =
7.8 Hz, 1), 6.98
(s, 1H), 6.77-6.73
(m, 1H), 4.53 (d.J
=5.8 Hz, 2H) ;

773

Iz

148 -
100

39

484.9
(M'+1)

484.11 > 4t
#f
Cy7H20N205S

"H-NMR (DMSO-
ds, 400 MHz): &
7.98 (s, 1H), 9.52
(s, 1), 9.29 (t, J
= 58 Hz, I[H),
8.05 (d, J = 8.2
Hz, 1H), 7.98 (dd,

C200025A.docx
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J =75, 1.1 Hz,
2H), 7.93-7.81 (m,
4H), 7.51 (s, 1H),
744 (d, J = 8.5
Hz, 3H), 7.35 (t, J
= 7.7 Hz, 1H).
720 d, J = 7.7
Hz, 1H), 6.83 (d, J
= 8.7 Hz, 2H).
451 (d, J = 5.1
Hz, 2H) ;

775

< NH

o]

o}

Iz

147 ~
150

500.0
19 | (M'+1)

499.12 » 3t
¥
Cy7H21N305S

'H NMR (DMSO-
ds, 400 MHz): &
11.50 (s, 1H), 9.30
(t, J = 5.6 Hz,
1H), 8.44 (d, J =
2.3 Hz, 1H), 8.04
(d, J = 82 Hz,
1H), 8.00-7.94 (m,
3H), 7.91-7.81 (m,
4H), 7.59 (d, J =
8.2 Hz, 2H), 7.37
(d, J = 82 Hz,
2H), 6.88 (d, J =
8.7 Hz, 1H), 4.48
(d, J = 5.8 Hz,
2H), 3.87 (s,
3H) ;

777

—NH

o0

Tz

NH,

B* -
147 ~
151

486.1
26 | (M™+1)

485.12 » 4t
$#f
CysH19N504S

'H-NMR (DMSO-
ds, 500 MHz): &
11.51 (s, 1H), 9.29
(t, J = 5.8 Hz,
1H), 8.54 (s, 2H),
8.06 (d, J = 84
Hz, 1H), 7.98 (t, J

C200025A.docx
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= 8.1 Hz, 2H)
7.93-7.83 (m, 4H),
7.56 (d, J = 8.1
Hz, 2H), 7.35 (d, J
= 8.1 Hz, 2H)
6.74 (s, 2H), 4.48
d, J = 55 Hz,
2H)

647

NH

(o)

Iz

Iz

B¢ -
147 ~
152

508.3
47 | (M'+1)

507.13 » &t
¥f
CroHo1N304S

'H-NMR (DMSO-
ds, 400 MHz): &
11.51 (br s, 1H),
11.11 (br s, 1H),
9.30 (t, J= 5.8 Hz,
1H), 8.06 (d, J =
8.4 Hz, 1H), 8.01-
7.96 (m, 2H),
7.93-7.83 (m, 4H),
7.78 (s, 1H), 7.61
(d, J = 8.1 Hz,
2H), 7.45 (d, J =
8.4 Hz, 1H), 7.36
d, J = 7.5 Hz,
4H), 6.47 (br s,
1H), 4.50 (d, J =
5.8 Hz, 2H) ;

678

509.0
34 | (M'+1)

508.12 > %}
¥
CasH20N404S

'H-NMR (DMSO-
dg, 500 MHz): &
13.08 (br s, 1H),
11.49 (br s, 1H),
9.26 (t,.J=5.6 Hz,
1H), 8.09 (s, 1H),
8.01-7.89 (m, 4H),
7.88-7.73 (m, 4H),
7.65-7.56 (m, 4H),
737 (d, J = 8.1

C200025A.docx
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Hz, 2H), 4.49 (d, J
= 5.8 Hz, 2H) ;

644

—NH

(o)

2z

Iz

c -
147 »
154

509.0
8 (M'+1)

508.12

CrgHgN4O4S

'H-NMR (DMSO-
ds, 400 MHz): &
12.50 (br s, 1H),
11.53 (br s, 1H),
9.33 (t,J=5.6 Hz,
1H), 8.23 (s, 1H),
8.06 (d, J = 82
Hz, 1H), 7.98 (t, J
= 8.0 Hz, 2H),
7.93-7.82 (m, 5H),
7.73-7.67 (m, 1H),
7.64 (d, J =79
Hz, 1H), 7.60-
7.56  (m, 1H),
7.52-7.43 (m, 1H),
738 (d, J = 7.7
Hz, 2H), 4.51 (d, J
=5.5Hz, 2H) ;

676-

1z

CN

147 ~
127

494.1
64 | (M'+1)

493.11 > #f
#f

CasH19N304S

'H-NMR (DMSO-
ds, 400 MHz): §
11.52 (s, 1H), 9.33
t, J = 5.8 Hz,
1H), 8.13 (t, J =
1.5 Hz, 1H), 8.07
(d, J = 82 Hz,
1H), 8.02-7.96 (m,
3H), 7.93-7.79 (m,
5H), 7.74 -7.60
(m, 3H), 7.42 (d, J
= 84 Hz, 2H),
452 (d, J = 59
Hz, 2H) ;

C200025A.docx
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720

Iz

149 -
97

71

437.0
(M™+1)

436.14 »
¥
Cr7H20N>04

'H-NMR (DMSO-
ds, 500 MHz): 6
10.63 (s, 1H), 9.48
(s, 1H), 9x.05 (t, J
= 56 Hz, I[H),
7.79 (dd, J = 7.8,
1.2 Hz, 1H), 7.72-
7.61 (m, 3H), 7.54
(d, J = 8.1 Hz,
2H), 7.43 (d, J =
8.1 Hz, 1H), 7.39-
7.31 (m, 4H), 7.23
(t, J = 7.8 Hz,
1H), 7.03 (d, J =
7.8 Hz, 1H), 6.99
(s, 1H), 6.74 (dd,
J = 8.0, 1.6 Hz,
1H), 448 (d, J =
5.8 Hz, 2H) ;

719

(o)
1z

N 149
100

19

437.0
(M '+1)

436.14 > &t
¥f
C27H20N204

'H-NMR (DMSO-
ds, 500 MHz): &
10.63 (s, 1H), 9.49
(s, 1H), 9.03 (t, J
= 59 Hz, IH),
7.78 (dd, J = 7.8,
1.7 Hz, 1H), 7.71
(s, 1H), 7.68-7.61
(m, 2H), 7.51 (d, J
= 8.1 Hz, 2H),
7.47-7.41 (m, 3H),
7.39-7.31 (m, 4H),
6.82 (d, J = 8.7
Hz, 2H), 4.46 (d, J
=5.8 Hz, 2H) ;

C200025A.docx
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728-

Tz

7 w-CN

B° -
149 ~
127

446.0

M™+1
67 ( | )

445.14 - 5t
#f
C23H19N303

"H NMR (DMSO-
ds, 400 MHz): 6
10.64 (s, 1H), 9.09
(t, J = 6.0 Hz,
1H), 8.13 (t, J =
1.4 Hz, 1H), 8.00
(d, J = 80, 1.4
Hz, 1H), 7.83-
7.77 (m, 2H).
7.73-7.61 (m, 6H),
7.46-7.31 (m, 5H),
450 (d, J = 59
Hz, 2H) ;

726-

- NE

TZ

CN

C*~
149 ~
107

446.0
55 | (M'+1D)

44514 > §F
#f
CysH19N303

'H NMR (DMSO-
ds, 400 MHz,
DMSO-dg) 8
10.63 (s, 1H), 9.09
(br t, J = 5.9 Hz,
1H), 7.94 - 7.82
(m, 4H), 7.79 (dd,
J =177, 1.6 Hz,
1H), 7.74-7.60 (m,
5H), 7.43 (dd, J =
8.2, 2.1 Hz, 3H),
7.39-7.31 (m, 2H),
451 (brd,J=58
Hz, 2H) ;

730

Tz

149 ~
152

460.1
52 | (M'+D)

459.16 » &t
¥f
CroH,1N303

'H-NMR (DMSO-
ds, 500 MHz): &
11.11 (br s, 1H),
10.64 (s, 1H), 9.05
(t, J = 5.8 Hz,
1H), 7.81-7.77 (m,
2H), 7.74-7.58 (m,
5H), 7.44 (t, J =

C200025A.docx
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8.4 Hz, 2H), 7.40-
7.31 (m, 6H), 6.47
(br s, 1H), 4.49 (d,
J=58Hz, 2H) ;

'H NMR (DMSO-
ds, 400 MHz): 6
14.22 (br s, 1H),
10.64 (s, 1H), 9.09

o . 460.15 » §F | (t, J = 5.8 Hz,

w2 B~ 461.0 w

. ¥ 1H), 9.00 (br s,
729 149 - 15 M™+1)

NN 154 . C28H20N403 lH), 7.92 (S, lH),
7.84-7.76 (m, 2H),
7.74-7.60 (m, 6H),
7.48-7.30 (m, 5H),
451 (d, J = 5.8
Hz, 2H) ;

: PA(PPh;)s (0.1 &) > KZFEEE90-100°C ; Bb : PA(PPhs)s (0.1
Eﬁ?i) > Na2C03 (3 ’

il

¢ : Pd(PPhy), (0.1'E8) > MEEFEHETHETT © Bd © Na,CO; (45

&) ; Be : Pd(PPhy), (0.1 F &) ~ 8fE(1E £) ~ Na,CO; 2E&E) > 12/NE
FEE Bf  EAEEE T #{T « Bg - DME:H,0 (3:1) ~ Na,CO; (3
) ME/BR(12EE)  RIEL®EFERIET  KEREI20T > 16/
HE 5
a: [ZJERFRT12/)NBF
wH45 1 &Ek482
0
MNH Pd/C. TFA . NHI N e .
— > { o
ws/v Nw \/\ANHCbZ DIF:MeOH ‘M,S\;v 1 NH, TFA
00

481

C200025A.docx
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BRR11-FIEEE-N-(4-(4-((2,2,2-ZH. 2 H)- V- F5E) TEH)EZ
#)-10,11-Z & = F I [b.f1[1,4E R IF-8-FERRES,5- — bW 482) : =
i NTEEESE T E481 (80 mg > 0.12 mmol) (ERIHEAZEREEHHRE
(write up))¥MeOH (10 mL)5 Z #FEE K F R IIPA/C (50 mg) HEERR
AE(REB ) TEES/NE - #EFHTLCENKIE » KIEXRK®Z  EAW
ELTHEBRIERESY > FAIMeOH (10 mL)ZEik - EZRMERER > HH
EtOAc (2 x 5 mL) ~ TE/&0E(5 mL) MY E 5 5252 G5 2k A & lE]
B4~ 482 (30 mg * 40%) < TLC : 5% MeOH/CH,Cl, (R,: 0.2) ; "TH-NMR
(DMSO-ds, 400 MHz): & 8.78 (t, J = 5.0 Hz, 1H), 8.04 (d, J = 8.3 Hz,
1H), 8.01-7.96 (m, 2H), 7.94-7.73 (m, 6H), 7.13 (d, J = 8.4 Hz, 2H),
6.84 (d, J = 8.4 Hz, 2H), 3.93 (t, J = 5.7 Hz, 2H), 3.47-3.40 (m, 2H),
2.84 (t, J = 7.2 Hz, 2H), 2.75 (t, J = 7.1 Hz, 2H), 1.82-1.63 (m, 5H) ;
LC-MS : 94.31% ; 494.0 (M'+1) ; (%L ; Ascentis Express C18 » (50 x
3.0 mm > 2.7 um) : RT 1.86 min. 0.025% TFA/KA/& + 5% ACN: ACN +
5% 0.025% TFA7K % & > 1.2 mL/min) : HPLC (&l &) : 95.03% : (&%
£ ; Zorbax SB C-18 (150 x 4.6 mm > 3.5 pm) ; RT 6.69 min. 0.05%
TFA (ZKIER): 5% ACN ; 1.0 mL ; M : ACN: H,0) -
wH46 1 EERTT6

o)

NH O
(ﬁ Iy
/S\ H

oo

O
NH O
. N
LiCl, PTSA S/Q/QH
_— )
DMF ©o0

775

776

OH

B BN-(4-(6-58 & Wk DE-3-F)F B &)-11-fi] & &-10,11-= & = F ¥}

C200025A.docx
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[b.f11,4]BEENY-8- A R fEe 5,5- — & ALH(776) -

=R N EEERIE T EN-(4-(6-FH A& IE-3-B) K HA)-11-H| &
B-10,11-Z & Z 2K F[bf1[ 1,410 & F-8-F B F25,5-Z | AL ¥(775) (75
mg > 0.15 mmol) A DMF (2 mL)F Z AR PR IE(E#(32 mg > 0.75
mmol) ~ ¥ HEEFL(2.5 mg © 0.14 mmol) HfE#16/NEF - FFETLCE M
[ FE & TR - K% 7K(50 mL)# 8 & fEJR &%) E IEtOAc (2 x 100
mL)zZEH » &6 2 A I SR B IR TZR - BB H HE RGBS EHY)
H o KHWBEMLEMEHT% McOH/CHCLALBYE GE 2 O A&
776 (30 mg > 41%) - TLC : 10% MeOH/CH,Cl, (R;: 0.5) ; "H-NMR
(DMSO-d;, 400 MHz): & 11.80 (brs, 1H), 11.51 (s, 1H), 9.29 (br t, J =
5.5 Hz, 1H), 8.06 (d, J = 8.2 Hz, 1H), 8.01-7.96 (m, 2H), 7.93-7.77 (m,
5H), 7.66 (br s, 1H), 7.50 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H),
6.42 (d, J = 9.5 Hz, 1H), 4.47 (br d, J = 5.6 Hz, 2H) ; LC-MS :
96.06% : 486.0 (M"+1) : (B : Ascentis Express C18 » (50 x 3.0 mm >
2.7 um) ; RT 1.95 min. 0.025% TFA/K&® + 5% ACN: ACN + 5%
0.025% TFAZK A% > 1.2 mL/min) ; HPLC (&5 &) : 94.53% : (%5 #+
Zorbax SB C-18 (150 x 4.6 mm > 3.5 um) ; RT 6.41 min. ACN + 5%
0.05% TFA (/K/A#&): 0.05% TFA (KE) + 5% ACN ; 1.0 mL/min »
&7 : DMSO: ACN: 7K) o
BWH47 © BFR652-A K652
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4N HClZ

N82C03, Pd(PPh3)4,
DME: H,0

155

CH,Cl,

o
NH o)
O NH, HCI o D/‘(N
s H
: o 7N
o &
O EDCI.HCI, HOB,
NC DIPEA, DMF D
CN
156 652-A
o
NH 0
10% Pd/ C SD/(H O
. N
AcOH, HCI ©o0
NH,, HCI

652

1A4-ZIEEE R R

B4 -WE-[1,1'-BEE]-4-B) P E ) EEFEE=TE55)
A (48 P EFE TR S = T 63 (1 g 3.49 mmol)d 1
B AN H0 (4:1 0 20 mL) 2 & HEE K AN I0(4- 82

TEEEN (741 mg > 6.98 mmol) HIES

2 HEH
SEFE)ANEE107 (616

mg > 4.19 mmol) - R E NFL105y

$E o AL Z O/ N At A IIPA(PPhs), (404 mg > 0.34 mmol) ; JIEAE100C
HEERE16/NE - FEHTLCEE RIS IE © ez &ty HRERERESY)

FCH,Cl, (2 x 40 mL)ZEi -
ZE R S A
V'8
C(R, 1 0.5)

GO BRI &R i dnez e - MR A E
- AT REREEITEH20% EtOAc/ &Ll
78 2 S E (B A155 (850 mg > 79%) - TLC : 20% EtOAc/
"H-NMR (DMSO-ds, 400 MHz): § 7.91 (d, J = 8.4 Hz,
2H), 7.87 (d, J = 8.4 Hz, 2H), 7.71 (d, J = 7.8 Hz, 2H), 7.44 (t, J = 5.9

Hz, 1H), 7.37 (d, J = 8.1 Hz, 2H), 4.18 (d, J = 6.1 Hz, 2H), 1.40 (s,
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9H) -
B4 - E R E)-[1,1"- B -4-F i R 5 (156) -

FOC THEBMAE T EaY155 (650 mg > 2.10 mmol)j*CH,Cl,
(10 mL)th > #REZR R I04 N HClZ 1,4- “IEGHAR(5S mL) 5 FREE=E
BEEHE3/NEE - #EHRTLCENRIE  RIETHE  EEBREZYSE
EYE - HZBQ < 15 mLEREVEHEEZZREI ER0EERE Y
1k & #7156 (450 mg > 87%) « TLC : 20% EtOAc/T F5E(R,: 0.2) 5"
NMR (DMSO-d;, 400 MHz): & 8.52 (br s, 3H), 7.98-7.89 (m, 4H), 7.82
(d, J = 8.3 Hz, 2H), 7.64 (d, J = 8.3 Hz, 2H), 4.08 (br s, 2H) -

B BEN-((4"-9 2 [1,1"-f F1-4-5) B B)-11-fil & B-10,11- = & — K 3
[b.f111,4]BEE T -8-FHRERES,5- — & 1E1(652-A) -

FFOC M EBEHEAE LG9 (200 mg > 0.66 mmol)jADMF (8
mL)th >~ FERE A R R IEDCLHCL (190 mg » 0.99 mmol) ~ HOBt (134
mg > 0.99 mmol)f — K & Z F#(0.34 mL > 1.98 mmol) K {L & #7156
(194 mg > 0.79 mmol) ; F475 2 F R A FE16/NEF - F5 I TLCE: I K JE
RIESER% - F1KA7K(50 mL)Ffe S fEJR &) HFTEtOAc (2 x 50 mL)#%

o B HHEI SR BRIz R - IR A A REEEIEYE - &
WIBE G A3% MeOH/CH,CLALIAYE S5 2 O L E 88 2 652-A
(230 mg > 71%) - TLC : 5% MeOH/CH,Cl, (R;:0.4);'H NMR
(DMSO-dg, 400 MHz): § 11.36 (br s, 1H), 9.34 (t, J = 5.9 Hz, 1H), 8.06
(d, J = 8.2 Hz, 1H), 7.98 (dd, J = 8.7, 1.1 Hz, 2H), 7.93-7.83 (m, 8H),
7.71 (d, J = 8.4 Hz, 2H), 7.43 (d, J = 8.3 Hz, 2H), 4.52 (d, J = 5.9 Hz,
2H) ; LC-MS : 98.68% ; 494.7 (M'+1) : (%&#% ; Ascentis Express C18 -
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(50 x 3.0 mm > 2.7 pm) ; RT 2.54 min. 0.025% TFA/K)E;& + 5% ACN:
ACN + 5% 0.025% TFAJK J& % ° 1.2 mL/min) ; HPLC (& &) :
98.25% ; (B 1F ; Zorbax SB C-18 (150 x 4.6 mm > 3.5 pm) ; RT 9.28
min. ACN : 0.05% TFA (/K}&%) > 1.0 mL/min > #FEH| : ACN: /K) -
BEN-((4'-(RERE)-[1,1'-BEFE]-4-F) B E)-11-[AIFE-10,11- & =F
FE[b./1[1,4) B EIF-8- FEERES,5- — /LY HBE2H (652) :

fEZOR MEEERE T RM{EEY1652-A (100 mg > 0.20 mmol) X L F%
(10 mL) T Z EFRIERFIRMNL0% Pd/C (50 mg) HAE GSRAEGRIERETT)
TREE6/NEE - AEMTLCENE ME © RESCHR - &y R TR R ER
&Y 0 FH40% MeOH/CH,Cly (2 x 20 mL)JEiiE - &EhiRR SNFZIRTRR » 48
EHEZRESEEYE - 2 N HCURFHHYIE 2 5 erY) < pHIEET £ 49
2HEH20573% - FIEtOAc (2 x 20 mL)IRiMf/K/g - HZ R /KEEEHY)
g HHZBQ2 x 10 mLY2EE5 2k 5 s 2 Ea97652 (70 mg
65%) < TLC : 5% MeOH/CH,Cl, (R;: 0.2) ; '"H NMR (DMSO-d,, 400
MHz): 11.54 (s, 1H), 9.37 (t, J = 5.7 Hz, 1H), 8.35 (br s, 3H), 8.06 (d, J
= 8.0 Hz, 1H), 7.98 (td, J=7.9, 1.0 Hz, 2H), 7.93-7.83 (m, 4H), 7.70 (d,
J=28.2 Hz, 2H), 7.64 (d, J = 8.3 Hz, 2H), 7.55 (d, J = 8.3 Hz, 2H), 7.40
(d, J = 8.0 Hz, 2H), 4.50 (d, J = 5.6 Hz, 2H), 4.05 (q, J = 5.5 Hz, 2H) ;
LC-MS : 97.74% ; 498.0 (M'+1) ; (&%E : Ascentis Express C18 » (50 x
3.0 mm > 2.7 pm) : RT 1.88 min. 0.025% TFA/K&% + 5% ACN: ACN +
5% 0.025% TFAZK A& > 1.2 mL/min) ; HPLC (& &) : 97.49% ; (&
£ 5 Zorbax SB C-18 (150 x 4.6 mm » 3.5 um) ; RT 6.31 min. ACN :

0.05% TFA (K&%) > 1.0 mL/min » FEFER] © ACN: /K) o
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BEH48 1 &RLT65

d@*b e & ot

N82C03 Pd PPh3)

DME: HO O
652-A CN
NHKBEAR | @D/K

H2027J<,@}& // \\

EtOH O

H>N

765
B RN-((4"-F B - (1,1 - 3R] -4-B) B BD)-11-fll S &-10,11-“ & —F

F[b.A111,41EEEIE-8- RS, 5- — &AL (765) :
£10°C Nla652-A (50 mg > 0.10 mmol)AEtOH (3 mL) i~ #EHE %%

ARHARIIE7K(1 mL > 1.01 mmol) %30% H,O0,7/KiE& (1 mL) ; F R £ =01
HEF2/NEG - ABETLCEDHINIE © K IESERE - BEZERBRERY) - BIE
ol E RS H EERZRSEI 2 A @ E#S 2765 (40 mg > 77%)  TLC : 5%
MeOH/ CH,Cl, (Ry: 0.4) - '"H-NMR (DMSO-d4, 500 MHz): § 11.47 (br
s, 1H), 9.32 (t, J = 5.8 Hz, 1H), 8.06 (d, J = 8.4 Hz, 1H), 8.01-7.93 (m,
5H), 7.93-7.83 (m, 4H), 7.72 (d, J = 8.4 Hz, 2H), 7.68 (d, J = 8.1 Hz,
2H), 7.41 (d, J = 8.1 Hz, 2H), 7.36 (br s, 1H), 4.52 (d, J = 5.8 Hz, 2H) ;
LC-MS : 98.19% ; 512.0 (M™+1) ; ((&+¥ ; Ascentis Express C18 » (50 x
3.0 mm > 2.7 um) 5 RT 2.12 min. 0.025% TFA/K)&# + 5% ACN: ACN +
5% 0.025% TFAK A > 1.2 mL/min) ; HPLC (& &) : 98.43% ; (&
£ 5 X-select CSH C-18 (150 x 4.6 mm » 3.5 pm) ; RT 7.64 min. ACN +
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5% 0.05% TFA (/K & &): 0.05% TFA (KA &) + 5% ACN; 1.0
mL/min > 3% : DMSO: ACN: /K) -
BH49 : &F676

O

LIHMDS @ D/(
NH
CN
O NH HCI

676-A 676

B EEN-((3-FF PR E-[1,1"-FE F]-4-B) R B)-N1-fll & &-10,11- & _F H
[b.f111,4] U & WF-8-FF N B25.5-— & 6% B B B8 (676) (SAP-MA1521-
32) :

FOC THEEHEARE T HEH676-A (150 mg > 0.30 mmol)j? fit /KTHF
(10 mLYp 7 #8750 P AR INLiIHMDS (JATHF 1221 MER » 3.1 mL) ;
TR 2= BEEEI6/NF - FEHTLCEAIRIE 5 RIESER R > FH K%K
(10 mL)A R S FESR &) » HZE iRt K g s gDYeE -

FEEMERET I EMHAEEYFARI04 N HCLZ 1,4- B2 e 28 iR (2
mL) HiBFE157 88 - AZZBIRERYSEHEYE - F5RMEHIHPLCAIL
KREACHEYE - FH30% CHLCLy/ 1R AbE(2 mL)JE A 5 G AS 15 5 2 0 (0 &
#2676 (80 mg > 51%) - TLC : 5% MeOH/CH,Cl, (R;: 0.2) ; "H NMR
(DMSO-d4, 400 MHz): § 11.54 (s, 1H), 9.42-9.32 (m, 3H), 9.12 (s, 2H),
8.09-8.05 (m, 2H), 8.03-7.96 (m, 3H), 7.94-7.84 (m, 4H), 7.80-7.73 (m,
3H), 7.72-7.67 (m, 1H), 7.45 (d, J = 8.4 Hz, 2H), 4.53 (d, J = 5.8 Hz,
2H) : LC-MS : 98.82% ; 511.1 (M'+1) ; (&% : Ascentis Express C18 »
(50 x 3.0 mm > 2.7 um) ; RT 1.86 min. 0.025% TFA/K}A&E + 5% ACN:
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ACN + 5% 0.025% TFA’K /& & > 1.2 mL/min) ; HPLC (&f &) :
98.31% ; (B 4E ; Zorbax SB-C-18 (150 x 4.6 mm - 3.5 pm) ; RT 6.20
min. ACN + 5% 0.05% TFA (K/&1&): 0.05% TFA (/K/B&) + 5% ACN ;
1.0 mL/min » 3685 : DMSO: ACN: 7K) -

BH50 : 55808 :

o
NH o
BBI’3
s N
k) O O OCH,4 CHzC'Z O OH

808-A

BEN-G-C-REFHFE)ERE)-11-REE-10,11- "8 _FH[b.f1[1,4]
W ST -8-FA MR S, 5- — & {EY(808) ¢

FEOC T MN-(3-(3-FH ST HEHZR H 5 -11-Hl F 5-10,11- &
IS, 4]0 & M-8-F g f25,5-— & AL ¥/(808-A) (180 mg > 0.35
mmol)JACH,Cl, (15 mL)F 7 # #¢ % % F 77 JIBBr; (0.16 mL > 1.75
mmol) ; FRZ =0 A 16/ - FHARTLCE MK IE » RIEERE »
KA 7K(10 mL)ZR R FEE &9 » 7R I110% NaHCO %% HARFE3057 8 -
AR B SRS > FH/K(10 mL) e H H 22 sz e S 2 Y8 - H AAMeOH
(10 mL) ~ 1E&GE(10 mL)RPE H HZF iR 55 2k 0 ta[E #2808 (70
mg > 40%) - TLC : 10% MeOH/CH,Cl, (R, : 0.4) ; '"H-NMR (DMSO-d,,
400 MHz): & 11.50 (s, 1H), 9.26-9.21 (m, 2H), 8.05 (d, J = 8.3 Hz, 1H),
8.01-7.95 (m, 2H), 7.93-7.78 (m, 4H), 7.23 (t, J = 7.5 Hz, 1H), 7.15-7.06
(m, 3H), 7.03 (t, J = 7.8 Hz, 1H), 6.62 (dt J = 7.8, 1.4 Hz, 1H), 6.58-
6.52 (m, 2H), 4.43 (d, J = 5.9 Hz, 2H), 3.81 (s, 2H) ; LC-MS :

94.64% : 499.1 (M™+1) ; (B FE : Ascentis Express C18 » (50 x 3.0 mm »
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2.7 um) ; RT 2.42 min. 0.025% TFAZK A& + 5% ACN: ACN + 5%
0.025% TFA7KE7% > 1.2 mL/min) ; HPLC (&) : 94.44% ; (&1 ; X-
select CSH C-18 (150 x 4.6 mm » 3.5 pm) ; RT 9.27 min. 5% 0.05% TFA
+ 5% ACN: ACN + 5% 0.05% ACN ; 1.0 mL/min » # % : DMSO:
ACN : 7K) -

BEH51: &K809

809

BHN-G-4-REFHE)EHE)-11-f&KE-10,11- & ZFFH[h.f1[1,4]
WS- 8- FA R S,5- — & 1L7(809) :

FEOC T MN-(3-(4-H SR HEHZR H FH)-11-Hl F 5-10,11- &
IFLbSIN1,4]mE F -8-F FE F25,5-— & AL ¥7(809-A) (145 mg > 0.28
mmol)JACH,ClL, (5 mL)d 7 #f # /& /& & /&~ JuBBr; (0.13 mL - 1.41
mmol) ; FR Z=0n HEFF 16/ G - FEARTLCE AL IE » KIESEKE > H
K2 7K(10 mL) AR N FEE &) H HEtOAc (2 x 150 mL)ZH! - &2 H
HEZEHII A 10% NaHCO3 500k - &R ez ke - 88 0 B2 R 48 5 2
P8 - H20% EtOAc/Cie(10 mLYR YA H B 222 R 55 2 0 talE s
809 (95 mg > 67%) ° TLC : 5% MeOH/CH,Cl, (R,: 0.5); 'H NMR
(DMSO-d;, 400 MHz): & 11.51 (br's, 1H), 9.23 (t, J = 5.7 Hz, 1H), 9.16
(br s, 1H), 8.05 (d, J = 8.2 Hz, 1H), 8.01-7.95 (m, 2H), 7.94-7.78 (m,
4H), 7.24-7.18 (m, 1H), 7.15-7.03 (m, 3H), 6.98 (d, J = 8.3 Hz, 2H),
6.65 (d, J = 8.3 Hz, 2H), 4.42 (d, J = 5.6 Hz, 2H), 3.78 (s, 2H) : LC-
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MS : 95.63% : 499.1 (M™+1) : (& #E ; Ascentis Express C18 » (50 x 3.0
mm > 2.7 um) : RT 2.39 min. 0.025% TFA/KE® + 5% ACN: ACN + 5%
0.025% TFAZKA% » 1.2 mL/min) ; HPLC (&) : 96.09% ; (& ; X-
select CSH C-18 (150 X 4.6 mm » 3.5 um) ; RT 9.19 min. ACN + 5%
0.05% TFA : 0.05% TFA + 5% ACN (/K&7%) 5 1.0 mL/min - HEH :
DMSO: ACN : 7K) -

BHS52 1 2810

@Q@ﬁ«@b o s o

CH,Cl,

H,CO
810-A 810

BHRN-G-G-REFEE)EHE)-11-{A&KE-10,11- & ZFFH[h.f1[1,4]
WE Y- 8- FA R S,5- — & 1L7(810) :

FE0C T HN-(3-3-FH &\ AR AFH R H F)-11-HI F E-10,11- &

TRID A1, 4] 58-I EiE e 5,5- — S E¥)(810-A) (80 mg » 0.15 mmol)
FRCH,Cly (5 mL) i ZHEFEE R A JIBBr; (0.08 mL > 0.77 mmol) ; J125
FEom HIEFEI6/NE - 35 TLCE A FE © R IESE pliig » A K2 /K(10
mL)A R R &) H FHEtOAC (2 x 70 mL)ZEH] - & Z A AEHP&K
Wi B s EZ IR > 2B e H A2 RS EEY)E - K hW B EfE(100-200H)/g
Mr i H2% MeOH/CH,.CLA LAY E 15 3] &2 (1 A& #6 2810 (30 mg >
39%) - TLC : 5% MeOH/ CH,Cl, (R,: 0.5) : "H-NMR (DMSO-d,, 500
MHz): 5 11.50 (br s, 1H), 9.56 (br s, 1H), 9.28 (t, J = 5.9 Hz, 1H), 8.05
(d, J = 8.3 Hz, 1H), 7.98 (td, J = 7.8, 1.0 Hz, 2H), 7.93-7.78 (m, 4H),
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7.32 (t, J = 7.8 Hz, 1H), 7.12 (t, J = 8.1 Hz, 1H), 7.06 (d, J = 7.5 Hz,
1H), 6.95 (s, 1H), 6.87 (dd, J = 8.0, 1.8 Hz, 1H), 6.50 (dd, /= 8.0, 1.5
Hz, 1H), 6.39 (dd, J = 8.1, 1.6 Hz, 1H), 6.34 (t, J = 2.2 Hz, 1H), 4.45
(d, J=5.6 Hz, 2H) ; LC-MS : 95.93% ; 501.0 (M"+1) ; (&4fF ; Ascentis
Express C18 > (50 x 3.0 mm > 2.7 pm) ; RT 2.38 min. 0.025% TFA/KA
& + 5% ACN: ACN + 5% 0.025% TFAZKJE% » 1.2 mL/min) : HPLC (&
FE) 1 94.99% : (& FE ; X-select CSH C-18 (150 x 4.6 mm > 3.5 um) ; RT
9.15 min. 5% 0.05% TFA + 5% ACN (7K&7%): ACN + 5% 0.05% TFA ;

1.0 mL/min » #i#%E%] : DMSO: ACN :7K)
BHIS3 0 SFR811

OCHs OH
811-A 811

BRN-G-(4-BREFSE)FRE)-11-AEE-10,11-Z & = FFH[b./111,4]
W S -8-FH Mg RE S, 5- —&AEY(811) -

FEOC T [AN-(3-(4-FH | AR A AR FE)-11-fl F A-10,11- 7 =
A TJTF[bSI[1,4]0E & "F-8-H ER §25,5- A AL P)(811-A) (100 mg - 0.19
mmol)JACH,Cl, (5 mL)™ 22 # # YA 3% & 7% JUBBry (0.094 mL > 0.97
mmol) 5 FOR % 208 B R 16/NEF o FEMTLCR N IE & T HIE » H
KA 7K (10 mL)F R M FE RS Y H FHEtOAC (2 x 80 mL)ZHL - &Hf 2 A1
AU S hi B 9 Rz R 0 MR H HZ2 REES 2 E - &M B #+(100-
200 H)JE 7 fif 12% MeOH/CH,CLAL KR Y1 E H 3 I N-FF B i 0 0

fii:H,O (10:1 » 22 mL)lg K A&E— L 4L ; BIEFT SRS H B 222555
o 127 EEBIRRTE)

C200025A.docx



201720802

EHEERE 2811 (70 mg » 72%) - TLC : 5% MeOH/CH,Cl, (R;: 0.5) ;
'"H-NMR (DMSO-d;, 400 MHz): § 11.50 (br s, 1H), 9.40-9.28 (m, 1H),
9.24 (t, J = 6.0 Hz, 1H), 8.04 (d, J = 8.3 Hz, 1H), 8.01-7.95 (m, 2H),
7.93-7.81 (m, 3H), 7.78 (dd, J = 8.3, 1.1 Hz, 1H), 7.25 (t, J = 7.9 Hz,
1H), 6.96 (d, J = 7.5 Hz, 1H), 6.88-6.83 (m, 3H), 6.79- 6.71 (m, 3H),
4.41 (d, J = 5.8 Hz, 2H) : LC-MS : 98.91% ; 501.0 (M™+1) : (B HE
Ascentis Express C18 > (50 x 3.0 mm » 2.7 uym) ; RT 2.31 min. 0.025%
TFA/KEE + 5% ACN: ACN + 5% 0.025% TFAZKE % > 1.2 mL/min) ;
HPLC (#ifE) : 94.32% ; ('EfF | X-select CSH C-18 (150 x 4.6 mm * 3.5
um) : RT 8.84 min. ACN + 5% 0.05% TFA 0.05% TFA + 5% ACN : 1.0
mL/min > }&fE%] : DMSO: ACN :7K)

BHIS4 - &Fk812

@@*«QD Ao et Ot

H,CO
812-A 812

B BN-3-(G-8B F B)I #H)X B B)-11-f] & #H-10,11-—= & = F ¥
[b.f111,4]|BEEIE-8- KRS, 5- —&{b¥(812) :

1E0-5C N [[IN-(3-((3-HH & E AR A I 50 78 B L) - TT-HI & 56-10,11-
T AR FHb SN, 418 EE-8- g B 5,5- — S /L71(812-A) (100 mg > 0.18
mmol) ACH,Cl, (10 mL)t 2 3 # % % & 7% MBBr; (0.03 mL > 0.37
mmol) : FRZE =R HEFE16/N0F - 3EARTLCREHIK IE @ IEERE » A
JKA27K(5 mL)ZE R B R &4 H I NaHCO3 g FIA R pHAR B 2497 - i
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BRGNS > HZERRBEEYE - 35 R N-F AL S IE: g MINaHCO;
(1:10 > 22 mL)E 2R B LTS EAS B #E UNEF - IR R EAS - HK
(10 mL)J%ik - BBEHEZZEEFFEREEEE Z{LeY/812 (50 mg -
52%) - TLC : 10% MeOH/CH,Cl, (R;: 0.4) ; 'H NMR (DMSO-d,, 400
MHz): 6 11.50 (br s, 1H), 9.59 (br s, 1H), 9.27 (br s, 1H), 8.08-7.76 (m,
7H), 7.37-7.06 (m, 5H), 6.76-6.58 (m, 3H), 4.44 (d, J = 5.0 Hz, 2H) :
LC-MS : 96.45% : 517.0 (M'+1) ; (%&%E : Ascentis Express C18 » (50 x
3.0 mm > 2.7 um) 5 RT 2.48 min. 0.025% TFAZK)A& + 5% ACN: ACN +
5% 0.025% TFA/K A # > 1.2 mL/min) ;s HPLC (& &) 96.82% ; (&
£ 5 X-Select CSH C-18 (150 x 4.6 mm » 3.5 pm) ; RT 9.60 min. ACN:
0.05% TFA (K3&EE) 5 1.0 mL/min > #FEEH : ACN: 7K) -

BHISS - &RK726

o]

0 o NH 0
NH
I
0 N O 10% Pd/ C o H O

P

N B

CN
726-A 726

BERN-((4"-(BEEFE)-[1,1'-BEF]-4-5) B &) - 11-fIE5-10,11- Z“F=F
F1b./111,4] 08 FIP-8- A EERE (726) ¢

fE=om AR e B T R1726-A (150 mg > 0.33 mmol)t Z (10
mL) 1 Z FEHIE R T A II10% Pd/C (50%2H > 50 mg) HAE TSRS H (R
FERT)) MMEECHE NMEFE16/0NE o FEHRTLCE RIS IE © FESE stk > 48
By S8+ i 8 K FE SR &9 H A 50% MeOH/CH,Cl, (3 x 20 mL)ZEik - H22

KRS E MY E - FAMeOH (5 mL) » EtOAc (2 x 5 mL)R Y

H;N
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g EHEELHPLCALE—FALBRZ2XRKOBE R/ 2726 (25 mg >
17%) < TLC : 5% MeOH/CH,Cl, (R;: 0.2) ; 'TH-NMR (DMSO-d,, 400
MHz): 5 10.62 (br s, 1H), 9.05 (br s, 1H), 7.87-7.77 (m, 1.H), 7.84-7.50
(m, 7H), 7.48-7.27 (m, 7H), 4.48 (br d, J = 5.1 Hz, 2H), 3.74 (br s,
2H) : LC-MS : 99.71% ; 450.3 (M"+1) ; (B+ ; Ascentis Express C18 >
(50 x 3.0 mm > 2.7 um) : RT 1.88 min. 0.025% TFA/KZ/&+ 5% ACN:
ACN +5% 0.025% TFAZKE® » 1.2 mL/min) - HPLC (SiE) : 97.42% ;
(& FE 5 X-select CSH C-18 (150 x 4.6 mm » 3.5 um) ; RT 6.42 min. ACN
+ 5% 0.05% TFA (K3E#K): 0.05% TFA (KZE W) + 5% ACN: 1.0
mL/min > F#fEE| 1 ACN: /K) -

BEHI56 1 SRT41

OCHs

741-A

BEN-G-4-BEFRE)FRE)-11-AIEE-10,11- " & ZF I [b./1[1,4]
G ET-8-FH R (741) -

1E0°C NA]741-A (150 mg > 0.32 mmol)ACH,Cl, (5 mL)H >~ #EHEA
AR IBBry (405 mg > 1.61 mmol) ; Fion % %00 HIEFE16/N K - 55
TLCELHIZ FE ; IETEE @ RAIRERGYIZE0T » f/KA/K(50 mL)jA
M ELFHEtOAc (2 x 150 mL)Z<H] & Hf Z A A SR L SRR R - 08
HHEZERGESEEYIE - F20% EtOAc/Chi/REMYE ST 2 O MLl

741 (115 mg > 80%) - TLC : 5% McOH/ CH,Cl, (R;: 0.5) : "H NMR
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(DMSO-d4, 400 MHz): § 10.63 (s, 1H), 9.16 (s, 1H), 8.99 (t, J = 5.9 Hz,
1H), 7.78 (dd, J = 7.7, 1.6 Hz, 1H), 7.68 (s, 1H), 7.66-7.60 (m, 2H),
7.44-7.31 (m, 3H), 7.21 (t, J= 7.5 Hz, 1H), 7.15-7.02 (m, 3H), 6.98 (d, J
= 8.4 Hz, 2H), 6.65 (d, J = 8.4 Hz, 2H), 4.40 (d, J = 5.8 Hz, 2H), 3.78
(s, 2H) ;s LC-MS : 95.40% ; 451.0 (M™+1) ; (& ¥ : Ascentis Express
C18 > (50 x 3.0 mm » 2.7 pm) ; RT 2.40 min. 0.025% TFA/KE® + 5%
ACN: ACN + 5% 0.025% TFAKAE# > 1.2 mL/min) ; HPLC (&%) :
95.12% ; (& ¥F ; Zorbax SB-C-18 (150 x 4.6 mm > 3.5 pum) ; RT 8.82
min. ACN + 5% 0.05% TFA (ZKi&#&): 0.05% TFA (ZKiEHE) + 5% ACN ;
1.0 mL/min » #fEE] : DMSO: ACN: /K) -

5%57 : B 744

CHZCI2

744-A

BRN-G-C-REFEEH)FRE)-11-AEE-10,11-Z G  ZFHF(5./111,4]
WG ST -S-FH MR (744) ¢
FEOC N RN-(3-(3-FH | B F A A P E)-11-fll 5 &-10,11- g —
FEFE[b [, 4B E -8 EH i B2 (744-A) (100 mg > 0.21 mmol)ACH,Cl, (5
mL) 1 Z AR T A INBBr; (0.1 mL > 1.07 mmol) & F/f 2 =0m HiR
L6/NEF o FEMTLCHR M JE  IESTHR » R Al RIER GV 20T - AIK
A 7K(20 mL) A E H F 10% MeOH/CH,Cl, (2 x 30 mL)ZEH] « &0f > Ak
ISR M Sz o R H B ARGES EIMEYE - FEtOAc (2 x 5 mL)
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REYIE - FEHAN-FELIEE H,0 (1:10 » 22 mL) R R & LG E
BERNEHEEE 744 (55 mg » 57%) - TLC @ 5% MeOH/CH,Cl, (R, :
0.4) ; '"H NMR (DMSO-d,;, 500 MHz): & 10.62 (s, 1H), 9.56 (s, 1H),
9.03 (t, J = 5.6 Hz, 1H), 7.78 (d, J = 7.2 Hz, 1H), 7.69-7.61 (m, 3H),
7.42 (d, J = 8.1 Hz, 1H), 7.39-7.30 (m, 3H), 7.13 (t, J = 8.1 Hz, 1H),
7.06 (d, J = 7.5 Hz, 1H), 6.95 (br s, 1H), 6.86 (d, J = 7.8 Hz, 1H), 6.51
(d, J = 6.9 Hz, 1H), 6.39 (d, J = 8.1 Hz, 1H), 6.34 (br s, 1H), 4.43 (d, J
= 5.8 Hz, 2H): LC-MS : 96.19% : 453.0 (M'+1): (4% #£ : Ascentis
Express C18 > (50 x 3.0 mm > 2.7 pum) ; RT 2.40 min. 0.025% TFA/K&
S+ 5% ACN: ACN + 5% 0.025% TFA/K35% » 1.2 mL/min) ; HPLC (&
FE) £ 95.17% : (&FE + X-Select CSH-C-18 (150 x 4.6 mm * 3.5 pm) : RT
9.01 min. ACN + 5% 0.05% TFA (/KA®): 0.05% TFA (KBEE) + 5%
ACN ; 1.0 mL/min > #FER| : DMSO: ACN: /K) o

BHISS : &FRT45

0 0
NH 0 NH 0
D)(N - @){N
0 H/D/o E— 0 H@o
OH
745

CH,Cl,

OCH,
745-A

BRN-G--BEFSE)FRE)-11-QKE-10,11-Z K =K H(5./1[1,4]
WE EF-8- AR (745)

{E0C T RIN-(3-(4-H | AR | F) R H A -11-Hl | A-10,11- 5 -
SETE[bS[1,4]05 FE-8- FEEHZ(745-A) (100 mg » 0.21 mmol) A CH,Cl, (5

mL) 5 7 FEPE AR SR IIBBr; (0.1 mL » 1.07 mmol) 5 TR £ =8 A8
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16/NEF - 32 HTLCEEHIR IE - RIESER %R » SHIRIEREZEOC » AKX
A 7K(20 mL) %5 E FH10% MeOH/CH,Cl, (2 x 30 mL)ZEH] - &t A%

ZE L sNEZ )R - BB E EZERESFEIEYE - ACH;CN (5 mL)
MeOH (5 mL) ~ EtOAc (2 x 5 mL)EEHEYE » LHWE(100-2005)=
BRE B M #E H3% MeOH/CH,CL#E —F @i{b - #£ B FAN-F ALt 1%
IE:H,O (1:10 > 22 mLY B RA A5 EREEEI 2 0 ©E 8 2745 (30
mg » 31%) « TLC : 5% MeOH/CH,Cl, (R;: 0.4) ; '"H NMR (DMSO-d,,
500 MHz): § 10.62 (s, 1H), 9.31 (s, 1H), 9.00 (t, J = 5.9 Hz, 1H), 7.78
(dd, J = 7.7, 1.3 Hz, 1H), 7.71-7.59 (m, 3H), 7.42 (d, J = 8.4 Hz, 1H),
7.38-7.32 (m, 2H), 7.25 (t, J = 7.8 Hz, 1H), 6.96 (d, J = 7.5 Hz, 1H),
6.88-6.84 (m, 3H), 6.76 (d, J = 8.7 Hz, 2H), 6.72 (dd, J = 8.1, 1.7 Hz,
1H), 4.40 (d, J = 6.1 Hz, 2H) ;: LC-MS : 98.69% : 453.1 (M™+1) : (%&
F£ 5 Ascentis Express C18 > (50 x 3.0 mm > 2.7 um) ; RT 2.36 min.
0.025% TFA/KAE® + 5% ACN: ACN + 5% 0.025% TFAZKER » 1.2
mL/min) ; HPLC (&) : 98.22% ; (B fF ; X-Select CSH-C-18 (150 x
4.6 mm > 3.5 um) : RT 8.79 min. ACN + 5% 0.05% TFA (7KJ&7%): 0.05%
TFA (KA &) + 5% ACN 5 1.0 mL/min > | : DMSO: ACN: /K) -
BwHS9 1 &FR742

@iM«Qb Moy o

CH2CI2

H;CO
742-A 742

B BRN-G-(C-8 F ) )X B E)-11-fl § E-10,11-Z & = F 5
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[b.f111,4]BEEIF-8-FHNERE (742) ¢

FEOC THEN-B-(3-FEEFEFME)FFE)-11-HIEE-10,11- &
T FE[bS[1,4]0E & E-8-FH B Fr742-A (80 mg v 0.16 mmol)FACH,Cl,
(10 mL)F Z B #75/" 7 ZE A IBBr3 (0.07 mL » 0.82 mmol) ; FRE
=R EERE16/NEE - 3EHTLCEERIRE © RIESERTE > FANaHCO;ea 18
R B R &Y 2 pHAE H&J4 - BEPTEERR - FZK(G mL)EHEEEZE
R R 2R B E R B a Y742 (52 mg 0 67%) - TLC : 10% MeOH/
CH,Cl, (R;: 0.2); "H-NMR (DMSO-d;, 400 MHz): 5 10.63 (s, 1H),
9.60 (s, 1H), 9.04 (brt, J = 5.3 Hz, 1H), 7.79 (d, J = 7.4 Hz, 1H), 7.70-
7.59 (m, 3H), 7.46-7.06 (m, 8H), 6.75-6.54 (m, 3H), 4.43 (brd, J = 5.4
Hz, 2H) ; LC-MS : 97.83% ; 469.0 (M'+1) ; (& fF ; Ascentis Express
Cl18 > (50 x 3.0 mm > 2.7 um) : RT 2.49 min. 0.025% TFA/KA® + 5%
ACN: ACN + 5% 0.025% TFAKA#& > 1.2 mL/min) ; HPLC (&%)
95.35% ; (%&£ ; Zorbax SB C-18 (150 x 4.6 mm > 3.5 um) ; RT 9.15
min. ACN + 5% 0.05% TFA (/Ki&#&): 0.05% TFA (/Ki&&) + 5% ACN ;
1.0 mL/min » #fFEE] : ACN: /K) -
BH60 1 2743

&)WH“OSD >, @M “@ Q

CHzClz

OCH,
743-A 743

& BRN-G-(4-8 F B 2)F F &)-11-f] & £-10,11-= & = F 3
[5./111,4]P2 -8~ R R (743)
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1F0°C T E743-A (70 mg » 0.14 mmol)FACH,Cl, (15 mL)d Z 8 HEA
MR A IIBBr3 (0.06 mL > 0.72 mmol) ; FlUE £ =R HIBFF16/NEF -
FERTLCEE AR E » RIESEE R » RFHUK/27K(10 mL)Z 5 < FER &) BE1E0
CT#EHI0TE - BEFFER © FH10% NaHCO;/m /&K (10 mL)EEEE
EERBRSIEXRBAaREE Z{La%743 (50 mg: 71%) - TLC : 10%
MeOH/ CH,Cl, (R;: 0.2) ; "H-NMR (DMSO-d,, 400 MHz): § 10.62 (s,
1H), 9.83 (br s, 1H), 8.99 (t, J = 5.8 Hz, 1H), 7.79 (dd, J = 7.7, 1.6 Hz,
1H), 7.69-7.56 (m, 3H), 7.42 (d, J = 8.3 Hz, 1H), 7.39-7.27 (m, 4H),
7.24-7.19 (m, 1H), 7.09-7.06 (m, 2H), 6.91 (d, J = 8.0 Hz, 1H), 6.81 (d,
J = 8.7 Hz, 2H), 4.36 (d, J = 5.9 Hz, 2H) : LC-MS : 97.78% : 469.0
(M'+1) : (& £ 5 Ascentis Express CI8 > (50 x 3.0 mm » 2.7 um) ; RT
2.47 min. 0.025% TFAZKAR + 5% ACN: ACN + 5% 0.025% TFA/KA
& > 1.2 mL/min) ; HPLC (&) : 97.06% ; (‘5L ; X-Select CSH C-18
(150 x 4.6 mm > 3.5 um) : RT 9.68 min. ACN + 5% 0.05% TFA (7KJ&1%):
0.05% TFA (JKBEK) + 5% ACN : 1.0 mL/min > $58%| : DMSO: ACN:
K) -
E‘@M} P &Fk813

@ J@”
Q//{O EDCIHCI HOBt, Q cn-|2c12
9

DIPEA, DMF

OCHs
813-A

O
NH O
DAN
/,s\\ H S
°° Q
OH

813
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N-(3-((4-F & £ F B )% B &)-11-fil & F-10,11-— § —_F
[b,f][1,4]EEEIY-8- HERRZS,5- — & b (813-A) :

FOCTERBEMERETHE/EEY9 (150 mg > 0.49 mmol)jtDMF (8
mL) 5 > #5755 F R MEDCLHC] (190 mg * 0.99 mmol) ~ HOBt (134
mg * 0.99 mmol)& = & N & Z §#(0.34 mL > 1.98 mmol) & {t & ¥)146
(194 mg > 0.79 mmol) ; AR E =R BB 16/F - FEHTLCEAIKIE
FRBESE % - FK27K(50 mL)FRfE R fER &) H A EtOAc (2 x 50 mL)=2
H - &0 2 RIS INE G - BB H B2 RGEEIEYE - & H
WIBE M 3% MeOH/CH,CLAT LAYV E 55 2 Ik A & [E 48 2 )
813-A (100 mg) - TLC : 5% McOH/CH,Cl, (R;: 0.4) : LC-MS :
74.72% 5 531.0 (M'+1) : (&5 : Ascentis Express C18 » (50 x 3.0 mm >
2.7 um) : RT 2.66 min. 0.025% TFA/KJE&® + 5% ACN: ACN + 5%
0.025% TFAZKZE » 1.2 mL/min) ;
BRN-G-(4-FEEFERBFFE)-11-JIIEE-10,11- K- F ¥
[b.f111,4] 88 F-8- B Mg e 5, 5- — | {EY(813) -

F£0-5C N EN-(3-((4- T |\ FEFF) M EL) A P E)-11- [l & £-10,11-=
RIS, 4] B I-8-FH g e 5,5- T EALYI(813-A) (100 mg - 0.18
mmol)RCH,Cl, (10 mL)rf 7 #7 £ 7% & & /& JiiBBr; (0.09 mL > 0.94
mmol) 5 Fioi &= 0m H#EFE 16/ « FEMTLCEAIS KE © R IESE Rt - H
K2 7K(10 mL) AR FER &9 HEIBtOAc (2 x 20 mL)AH] - &fFf Z A
)i e SRz KR - B E H B2 REHFFIEYE - &hWBERERE
F5% MeOH/CH,CLALIIYIEA R 2k O &3 2 (L& 1/813 (38 mg »
39%) - TLC : 5% McOH/ CH,Cl, (R;: 0.2) : "H-NMR (DMSO-d;, 400
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MHz): 5 11.50 (s, 1H), 9.83 (s, 1H), 9.23 (t, J = 5.9 Hz, 1H), 8.06 (d, J
= 8.3 Hz, 1H), 8.01-7.96 (m, 2H), 7.93-7.81 (m, 3H), 7.76 (dd, J = 8.3,
1.5 Hz, 1H), 7.29 (d, J = 8.7 Hz, 2H), 7.22 (t, J = 7.3 Hz, 1H), 7.09-7.05
(m, 2H), 6.93-6.90 (m, 1H), 6.79 (d, J = 8.8 Hz, 2H), 4.38 (d, J = 5.9
Hz, 2H) ;i LC-MS : 99.37% ; 517.0 (M"+1) ; (& & ; Ascentis Express
C18 > (50 x 3.0 mm » 2.7 pm) ; RT 2.45 min. 0.025% TFA/KZ® + 5%
ACN: ACN + 5% 0.025% TFAZKAJE » 1.2 mL/min) ; HPLC (%l [E) :
98.65% ; (&t ; X-Select CSH C-18 (150 x 4.6 mm » 3.5 pm) ; RT 9.50
min. 5% 0.05% TFA+ 5% ACN : ACN + 5% 0.05% TFA (JK/&#) 5 1.0

mL/min > F#fEE| 1 ACN: /K) -
BHe62 : &pk475 :

J_QB Boc,O, DIPEA Q =TMs C s
r - Br - —
HaN BocN— BocHN

CH,Cl, Pd(PPh;),Cl,

TEA, DMF
157 158 159
N3
TBAF, THF o ©_/ 68 N TFA, CHCl,
- /_< —= - =N >
|
BocHN Cul, MeOH:DMF g/ <:> \ N
n
160 161

N: KO'Bu, DMSO. 0,1

N N -
N ‘/—Q—Q\/,{, EDCI. HCI. HOBt, Bn

Bn DIPEA, DMF

162 163
(e}
NH /[(Z ~
/@ N/\/Q/K\/N
S H
OO0
475

BRUA-AEZE) BEEFRE=THE(58):
£ FERRSE T M2-(4-7R ) Z-1-f2157 (500 mg > 2.50

mmol)FYCH,Cly (5 mL)th 2 752 #7511 74 JnBoc-F& fiF (594 mg > 2.75
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mmol) + ZRAEZHE(1 mL » 7.50 mmol) HEF4/NKF - RETLCEAIR
FE  RIEERE - FKQ2S mL)MEEKER &Y HFHCHCl, (2 x 35 mL)
ZEH - R ZAMETRIRA KRS mL)sEH > EMBRnEzE  BREHEZE
RERFIEYE - SEVBELEMERS-8% EtOAc/CI4{EEYE R
FIEHEBERS ZIE&Y158 (500 mg > 65%) - TLC : 10% EtOAc/C 5%
(R;: 0.5) : "H-NMR (DMSO-d,, 400 MHz): & 7.46 (d, J = 8.0 Hz, 2H),
7.12 (d, J = 8.0 Hz, 2H), 6.86-6.82 (m, 1H), 3.12-3.08 (m, 2H), 2.68-
2.64 (m, 2H), 1.32 (s, 9H) -
BRU-(CZREYRE) ZRE)EZE)EEFRE=TERA0159) :

FEEASE NAEEPI158 (500 mg ¢ 1.66 mmol)jtDMF (10 mL)
JBEBRPAINORFE=ZHEWL(1.8 mL > 16.66 mmol) ~ = L7
(2.32 mL - 16.66 mmol)H 7 & & I F L1557 #8 - [ 0k o &
Pd(PPh;),Cl, (118 mg » 0.16 mmol) ~ #i{EFH(33 mg > 0.16 mmol) HEE
ONIFAES o #E 5 HIEAETOC HAEFEA8/NT - FEHTLCE AR IE & SfE
TiE o BEEBREZEYEEHEYE  HEOWBEREEEEH10%
EtOAc/C i difb 5 2 2 OAE S Z (L5 P1159 (500 mg > 95%) - TLC :
10% EtOAc/C5E(R, : 0.6) 5 '"H-NMR (DMSO-d,4, 400 MHz): & 7.38 (d,
J=28.0 Hz, 2H), 7.18 (d, J = 8.0 Hz, 2H), 6.85 (t, J = 7.2 Hz, 1H), 3.16-
3.11 (m, 2H), 2.70-2.66 (m, 2H), 1.34 (s, 9H), 0.23 (s, 9H) -
B (A-ZREFEZE) EERRE=TE(160) :

fE 500 FMEESRAE T EEEY159 (500 mg > 1.70 mmol) R THF (5
mL)d 7 RS AT TBAF (2.08 mL » 2.08 mmol) 2 THF (3 mL)H

HEREA/NG o BECHTLCRS T JE 5 2 JESEpk i - 22 R0 I 36 6 1S 5L
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B BEHWBELEMERS-10% EtOAc/ IR d LB EiREEE
& & #7160 (450 mg > 95%) - TLC : 10% EtOAc/T ¥%(R,: 0.4) ; 'H-
NMR (DMSO-d,, 500 MHz): 3 7.39 (d, J = 7.5 Hz, 2H), 7.20 (d, J = 7.5
Hz, 2H), 6.87-6.85 (m, 1H), 4.10 (s, 1H), 3.15-3.12 (m, 2H), 2.71-2.69
(m, 2H), 1.30 (s, 9H) -
EBR4-(1-FRE-1H-1,2,3- =8 -5- )X Z ) B EFRE=TE61) :

16 2= 0/ T AT & R & B T AR & #7160 (200 mg > 0.82 mmol)jt
MeOH:DMF (1:1 > 20 mL)H 7 #1577 TR I E A B A)PR68 (410
mg > 3.06 mmol) ~ Fi{E8F(202 mg > 1.02 mmol) ; JOEAZE [F]35F 8 EE18/]N
I o FEHHTLCED RIS IE © BT E - EZEBREZRYEIEYE » HE
AW BEREETEA30% EtOAc/CI4i{bE T 2 maE R 2 {baPel
(200 mg > 68%)  TLC : 30% EtOAc/TLI%E(R;: 0.3) 5 '"H-NMR (DMSO-
dg, 500 MHz): § 8.59 (s, 1H), 7.75 (d, J = 8.5 Hz, 2H), 7.41-7.34 (m,
5H), 7.25 (d, J = 8.0 Hz, 2H), 6.90-6.88 (m, 1H), 5.64 (s, 2H), 3.17-3.13
(m, 2H), 2.70 (t, J = 7.5 Hz, 2H), 1.36 (s, 9H) -
ER2-(4-(1-FEHE-1H-1,2,3-Z8-5-F)FH)Z-1-FF(162) ¢

=0 MEERRAE T EAEEY161 (190 mg » 0.50 mmol) 2 CH,Cl,
(4 mL)f Z SRR IR TR =% ZBE(1 mL) HE#EH3/NF < 75 TLCED A
Fie 5 NIESERE - AZEBREEYISEETE » §3 2 & eEi 2k
E17162 (180 mg » fHY'E) » B A &AM A(LRIA R N —2 B - TLC :
100% EtOAc (R,: 0.2) ; '"H-NMR (DMSO-d;, 400 MHz): § 8.61 (s, 1H),
7.81 (d, J = 8.0 Hz, 2H), 7.78-7.76 (m, 3H), 7.39-7.32 (m, 6H), 5.64 (s,
2H), 3.09-3.04 (m, 2H), 2.87 (t, J = 7.6 Hz, 2H) -
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B N-(4-(1-F B E-1H-1,2,3-=W-5-F)F Z 5)-11-f| & E-10,11- 2 &
ZEFH[bS1[1,4] B IF-8-FERRES,S-— &AE¥(163) :

FOC THEERFE T H/L&%162 (200 mg > 0.66 mmol)j*DMF
(10 mL)H >~ $# ¢ %5 7% £ R JIEDCLHCI (189 mg > 0.98 mmol) - HOBt
(189 mg » 0.98 mmol) ~ {E&#9 (297 mg > 0.79 mmol) - ~ BRE 2
(0.35 mL > 1.98 mmol) ; B E =R HBH 16/ - FEHTLCEE AR FE
SIESE T » FIEtOAc (2 x 50 mL)FfE SR &%) - FI7K(50 mL) ~ BEoK
e KRR IREZIE - BB H ARG EIEE - KHETEEREN
2% MeOH/CH,CLAT LML G EEIE R A GE R 2 L& Y163 (180
mg » 49%) » TLC : 5% MeOH/CH,Cl, (R;: 0.5); '"H NMR (DMSO-d;,
400 MHz): & 11.46 (br s, 1H), 8.80 (t, J = 5.5 Hz, 1H), 8.56 (s, 1H),
8.03 (d, J = 8.3 Hz, 1H), 8.00-7.95 (m, 2H), 7.92-7.83 (m, 2H), 7.79 (s,
1H), 7.75 (d, J = 8.2 Hz, 3H), 7.42-7.31 (m, 5H), 7.29 (d, J = 8.3 Hz,
2H), 5.63 (s, 2H), 3.50 (q, J = 6.8 Hz, 2H), 2.85 (t, J = 7.2 Hz, 2H) -
& BN-(4-(1H-1,2,3-= W-5-B)F Z B)-11-fil & E-10,11-Z K _F H
[b.111,4]|BEEF-8- A NERES,5- — &AEW(475) ¢

fEE00 PMEESRAE T E{EEY/163 (180 mg > 0.31 mmol)/yDMSO
(10 mL)H 7 #EHE A F RIS = T BEsF(JATHF 1 M > 2.5 mL » 2.55
mmol) - {E & R A G CREERE ) T HE LB R G Y24/ N - FEHTLCE A
FHE 5 RFESER % » TI/K(S mL)FRE R fER &%) HTIEtOAc (3 x 50 mL)
ZEEL - AP 2 AREE ISR B SRR - R H B REEFIEYE - &
A A e A E 2% MeOH/CH,CLAR(L L &Y » ez H FHEtOAc (S
mL) ek - 08 - FHIEJRBE(S mL)ZEik A E 2R GE 2 0 G EfS 2475
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(20 mg » 13%) » TLC : 5% MeOH/ CH,Cl, (R, 0.3) ; "H NMR (DMSO-
ds. 400 MHz): & 14.91 (br s, 1H), 11.52 (br s, 1H), 8.81 (t, J = 5.5 Hz,
1H), 8.21 (br s, 1H), 8.04 (d, J = 8.3 Hz, 1H), 8.01-7.95 (m, 2H), 7.92-
7.85 (m, 2H), 7.82-7.73 (m, 4H), 7.31 (d, J = 7.9 Hz, 2H), 3.51 (q, J =
6.6 Hz, 2H), 2.86 (t, J = 7.1 Hz, 2H); LC-MS : 96.04% ; 473.9
(M™+1) ;s (& #F : Ascentis Express C-18 (50 x 3.0 mm > 2.7 um) ; RT
2.01 min. 0.025% TFAKAZ®& + 5% ACN: ACN + 5% 0.025% TFA/KA
& > 1.2 mL/min) - HPLC (4 ) : 95.54% : (% #F : Zorbax SB C-18
(150 x 4.6 mm > 3.5 pm) ; RT 7.59 min. ACN: 0.05% TFA (K}&E%) 5 1.0
mL/min) o
BEHl63 : IRIBADISHME 2 FEREALEY St HADISH M+ AD38HH
f b2 REEE ZEERI O

HO.25%RERM TR EA " ARFBEE , (DMEM/FI2 (1:1) (H
$t #ESH30023.01 » Hyclone » 1X Pen/step (H $t 3% : 30-002-CL -
Mediatech, Inc) ~ 10% FBS (H#£t5% : 101 » Tissue Culture Biologics) ~
250 pe/mL G418 (E4$%%E : 30-234-CR » Mediatech, Inc) ~ 1 pg/mL Ui
Z(H 857 © T3325 » Teknova)) 2175 cmfEHf 4 % Z AD3BH AR - fE 1R
FUREYITORINEEUERE R - AH2% FBS ~ I8 A 2 Tet A 4(H #k9% ¢
631106 » Clontech))#y " EEIFERz# AL | (15 mL DMEM/F12 (1:1) (H %58
SH30023.01 » Hyclone > 1x Pen/step (H $£ 3% : 30-002-CL > Mediatech,
Inc) - HAE1300 rpm [HEHE STy 5 - 4HASEESH TFE1€ S0 mL 1X PBSH
RV R2 R S FH10 mL R BE B e B F A/ R R — 2K - AD3B4lIREPE &

10 mLpz # g AL 0% HaT 8 - /£180 pLE# it - LL50,000/5L
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FEIGFINUNCMERER ZBFREL EMFL > B0 nLEAF10%
DMSO (HIEYNE(EED10% DMSOF Z10XIE R Z BB E A - 137
CTHEERBRORK -

FEHZ LTI ZEEPCROMFEEAMELE - S Z > f£Quanta
Biosciences PerfeCTa® qPCR Toughmix®th 54 & IF [4 5| FHBV-f 5'-
CTGTGCCTTGGGTGGCTTT-3' - @ 5] FHBV-r 5'-
AAGGAAAGAAGTCAGAAGGCAAAA-3'J % S¢TagMan V£ $tHBV-1%E
Bt5'-
FAM/AGCTCCAAA/ZEN/TTCTTTATAAGGGTCGATGTCCATG/31ABk
FQ -3'ZPCREZJERE &P TR IS pLEF EF R - HE®RE R Applied
Biosystems VIIA7 [ » 2482 FE 520 ul - {£45°C P EPCRE S Y545
w0 BE1RAEOSTC NEE 100088 » 825 F95°C N10F) e 60°C 2080 Z401#
fEIZ - BT VIIA™ TR HOAEREY KR FEATES - HREALK
e AR 2 L BOER T AR A EEIDMSOY L FIFRT ZHREA
ffEE#e (> 3/88) -

AL & ViR BT BL 45 R HF - {8l Promega CellTiter-GloJ7 25 3¢5 4l
MufE sz - ORI IR 296 EHMER B RITAE LIER » RS0 uL
fEVUIEZ - HF2% FBS ~ B £ 2 TetZ 45 (H$%9% © 631106 » Clontech)
1% DMSOMYEEHELEFL(DMEM/F12 (1:1) » 1x Pen/step (H $£3% : 30-
002-CL - Mediatech, Inc) » /RAMEIZE & FLY - FEEZRE =R N HEARS0 uL
CellTiter-Glogd 75 i (Promega » G7573) HAE EHE & LRGN EY)2
SR LIEEMA - B2 BAEER MEE 100 EMBERLEE - 7

Tecan % {5 2(FH #E f (Infinite M1000 pro) ELIREFLO.2FPECLER S - MHBTL
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REHE(DMSO)H R TL > F 2L 28 EFIREIL - RIPZFAHE RS
DI B R %8 (I R 100%) -
RI-LeREDESE

10 ;{MT ZAD38JFEE | 10 htM T ZAD38TEE
{LEVIREE | (%) (LEMFETZ | BEELER(EEY
VL/DMSO%HREH 2 VL) /DMSO%)

469 4.1 100

481 0.5 91

475 0.7 96

471 72.6 103

472 32.6 105

498 13.8 76

501 5.5 91

482 16.3 101

508 59.1 103

537 51.5 100

510 21.4 92

533 0.6 3

538 8.1 62

530 5.0 92

564 0.9 29

567 33 104

563 0.9 59

568 3.0 101

565 1.5 105

566 0.6 95
569-A 1.5 97

570 8.7 112

569 2.8 100

638 8.6 7

639 4.5 34

640 4.4 1

652 36.4 86
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652-A 4.6 36
662 20.8 34
719 4.6 110
765 59.4 103
643 30.0 104
647 0.4 102
657 19.4 104
721 9.7 29
722 8.8 29
730 24.2 101
644 31.2 89
646 6.0 92
720 48.5 102
678 1.4 76

676-A 5.9 98
729 16.3 97
726 6.1 1
740 23.8 103

741-A 42.4 89
717 170.1 0

728-A 66.8 120
741 40.1 111

742-A 2.6 107
743 6.8 102

743-A 22.7 91
773 0.6 87
777 11.7 99
742 12.7 89

744-A 8.9 103

745-A 16.1 92
775 2.6 93
776 63.1 100
744 62.9 108
745 38.7 108
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774 48.5 113
812-A 14 66
808-A 1.5 84
809-A 0.6 &5
810-A 1.1 90

812 5.1 99

808 3.0 90

809 1.1 77

810 3.2 93

811 1.2 95
811-A 1.9 86

813 1.2 44

DISIRZGABA

RIFERZ A ARZE RSB - B TYIHEFHE - 525 Hb
FARGEARZ TR HEY > B AR A5 2S8 514 B K B PLS |
F Y 7 o e it B BT HE BF A — M - AE R BRI T > DIAHGEZE(E
FEAR ST Z AL ER) R4
FHY

& E O A B 2 K B HE G o 8 DL sk W R 5 W 1 T JR PR
M o 20 L HTRI M # A258 B AN 5 M & e iR ST 0 B MRS S8 2 57 2 BB P
T o AL SEREHENE DL B Y 2 s B H s 0 MR o DR IR
B0 > 2 I A 5F T S [ i i -

fRIESSINME R > & IR B E & B a5 S AR E AT Z Rl 3
B NEGRGSFEZMAB T EBREMAREL S E&MEE "4, B -
I BRIEFAEEAE R A& RUACER B 5 K AT b B9 5 570 &g [ v el 4t .2 8B
SERAIOME » AR ARG ZrHEEEnEE -
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ELEEE i)

€=
—REHUTRRZLEED

R O

R® NH R ( Ret)
O rm Rm'//n q
R® % U\

7 N R?2

H

Y#EE HS(0)y ~ C=0 ~ C(R'), ~ NRy O4 R 2 B » H Py k0 ~ 15
25 RYBHEC, ikl RyEEHH B~ 24 - WA - "B - T
FE o~ RR AR EAA R B 0 PRy E A B HEG o] 15 LA FREE B

RYBEEEHH ~ A ~ 20 ~ A ~ FER IR R 2 B

R™ R R™& M8 17 7 5E H FH R C Lo GRS AL ~ M= =&
TE LM [ B N ECER AT AR B B SR 2 B

R*ME R IR EEE FAH ~ BE K C o oli R4 m 2 B

Q0 ~ 1562

R*“MEH BB E DL T4 B 2 B H o B3 - 88 356 - |
Hoos IR  CLeidE » CoolfidE ~ ColiZE ~ CLei & - NR'R" ~ -C(0)-
CieliiH ~ -C(0)-C¢JZ & H - -C(0)-NR'R" » -C(=NH)-NR'R" + X*-Z #t
(A5 — (8 ~ Wi (B 2k = (B R F R Z MR EE L) ~ FEE (B 4 —
(B~ W85 = B BRFR R Z AR « SE6 S HIBHEIT AN &
— (& ~ W{E S EER R R Z BRI ~ 9F 10 & ¥R 5 (BN
G ~ W= M AR o 2 BURIEER) ~ CaeBB 15 ~ -S(0)u-Ciu

GBS (L w0 ~ 18¢2) ~ -S(0)w-NR'R" (E w30 ~ 15¢2) &2-NR'-S(0)y

o 1 H (G S s )
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(w0~ 1342) ;
RIESXHBEBIINESH . F& - ZERFE
R'ESRHHEEBIIMESH - F& - Z& - FE - THE - -C(0)-F
HF-C(0)-Z% SR ER'EHFEZEY S EAPR4ET25E
AR SRR~ R~ R RORRYF 2 HE—BEERHIREE I
BEHMUTERZE 6 ClLdisl - CrdiE - ol RE - 8E
B~ #IERNR'R"
REEGR IS B ILH B A H TR 2B - H > (& ~ & -
AEE B CLdiE ~ -C(0)-0-C gl B - IR (B 5 48 5 &R =X
NR'R'H{ %) ~ -C(0)-NR'R" ~ -C(=NH)-NR'R" ~ 375 £ ~ A - P -

= -

mm

Cocli B ~ Coft B ~ Cielt A A - & E - NR'R" ~ -C(0)-C, ¢l & - -
C(O)-Ci ol EE ~ Cy o3RI &~ -S(0)w-C ookt F(H TTwis0 ~ 15¢2) ~ -
S(O)w-NR'R" (H Frwh0 ~ 152) ~ -NR"-S(0)-Cy 6t F(H F w0 ~ 154
2) ~ X*-R%;

RBEH LA T AR B © H ~ 52 ~ 588~ R~ 808 Creik
-C(0)-O-C ol & ~ FEIR(HLIE 48 K & BINR'R'HfX) ~ -C(O)-NR'R" ~ -
C(=NH)-NR'R" ~ FF5HE ~ HE ~ Cogff I ~ Cooft B ~ Ciei & A
% - NR'R" » -C(0)-C i B ~ -C(O)-Ci i i ~ Cy 3R I EE ~ -S(O)w-
Ciolt Z:(H Fwi0 ~ 15¢2) » -S(0)w-NR'R" (K Hwin0 - 18(2) -NR'-
S(O)w-C b B (FH w0 ~ 1262)

X* 3 EHS(0)y (FHFwE0 ~ 1372) ~ O ~ CH,ENR' ;
HPEGHR MR » CrLela & a[ GIFM & —E ~ iR - =(E=% k=
& 728 H ey DA 4H k2 BERY AL IR - s ~ £ ~ TG ~ &5k - 3R -
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CoofiZEs » CogfRE ~ CrelEEZ » NR'R" » -NR'-8(0)-Cy o F(HE Fwh
0~ 1E02) & S(0)w-NR'R" (E Fwk0 -~ 1502) : C (S & A& A R IF R & —
-~ FE -~ =(EZ R =EEE BT AR Z BV EURER T - {E - 8
B E o BE o BE > CrelitE » NR'R" » -NR'-§(0)w-C) oJe £ (H fw
50~ 1502) K2S(0)-NRR" (w0 ~ 1802)

REEEE LS -

[2£277]

WFHE KA LZEY » HRYRS(0)y -
[2£3H]

MEFRIFNE2 ZALEY) » HpyR1E2 -
[£475]

MEFRIFNE2 ZALEY) » Hry R0 -
[5557A]

WEEKIELZba?) » Y BNH -
[Z567H]

W RIE 27 (&Y > H PR E A 20 B A (3 b DL T 4R
Bf D NR'R" -~ -C(0)-Cigfi H& ~-C(0)-Ci ¢kt & % - -C(O)-NR'R"- -
C(=NH)-NR'R" + X~ (115300 5¢— {81 ~ {124 = {8 bR 7 2 HU AL 2
M) ~ RGBS B ~ WES =B R R R 2 AR « Cyg
B FE ~ -S(0)w-Cooli F(H w0 + 1802) + -S(0)-NR'R" (H: Fiw
0~ 18(2)&Z-NR'-S(0),, (Hfwio ~ 152) -
[%75]

MRS b A 0 H - (ERE h A B ¢ X

% 3 H (S S s A )
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HRERE—E  MER=ZEHRERZEAERA)  FEGEB L
— {8 - MER=EHERCF R ZEAERN)  SEEBEBMFTERER
E—(E -~ MENZEERCERZEAER)RIZEI0 S ERHFHGIE
R —ME -~ MER=(EHRPERZEAERMA) -

[87E])

WFEREIE82 2 &Y » HPRPE-XP-FEECRERE—E - M E=
= {E AR F R Z BUAFLEL) -

[3£97H]

W KEIZ2 2 bEY) » HPR? BIREGEENL [ - MEZ=

(B IR F IR 2 HUFCEHUR) -
[5£107H]

WHFRIEIS2 2 L&Y > HPRPESES BB TR ERE—
)~ W S = {8 R o 2 BUAR I E () B9 2 10 2 6 T8 e 5% 6 (15 155 i 48
— {8 ~ W {E ok = (8 R HER 2 BUR L) -

[ZE1137]

W KA ZALEY - HAgrq k0 -

[551277]
am KA1 22 ZALEY) EEELX?%% :

R* O

10
NH R R"‘ m// R22 NH R10
9

PRV ER MRS EEE FHH ~ 58 E R C S 4k > B -
[137H]

o 4 H (G S s A )
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WMERKFE Zbam? > EPazbaPBE TR

R O

R5 NH R —R63
O RM™ RM //
RG

R’

HOR?EERHIFEFES HH - [ERCH /M B -

[£1478]
HKELILZAEY  HbzZbaYHhL TR~ -
R* O

-
y_@ Q > H X HO ~ CHy S
4R BE > ARYEERIHIABE E A -« &R CH M BE -
[55157)
WEFERIFIB2 AL &Y) > PR HEE A LA T 40k 2 BT AU

H H H N
N N, N N\ X N~ “N
[L/ KI// § Ji I . ?u JO\I ,f\\le> XN/H
et A s N NN T Hy ,

b

Hort S RPP AR L AE— {8~ o {8 5 = {8 R R 2 BURERHUAE,
[%:167H]
MEE KA B2 ZALEY) > H
ROAEF R IR B I8 A DU R4 2 B - H o~ 53 - 700 - B
B FE o CrLehids ~ CreR itk ~ -Ci i &-OH ~ -C(0)-0-Cy b &k
C(O)-NR'R" » -C(=NH)-NR'R" » Co¢}& 5 ~ CoghR & ~ Ciglic | A ~ F&
E ~ NR'R" ~ -C(0)-CpliZE ~ -C(O)-Creft E & ~ CoeRBEE ~ -S(O)y-

CioliE (L w0 ~ 15¢2) » -S(0)y-NR'R" (I w0 ~ 152) » -NR'-
o S EEH AR

C200025A.docx



201720802

S(0)w-C ekt B (H w0 ~ 1302) -NR'-S(0),, (E w0 - 135%2) KX
Cr.offlEE-RY
[£175])

MEKRIELIS2 2 (&Y He

REESRHARBIIHEEHUTERZE H XX - 85 - &
B~ CleJi » CLeBRE ~ CreJiF-OH - C T &-NR'R" ~ -0-C ¢Jo &
“NR'R" + -Ci ¢} F-OH ~ -C(0)-NR'R" ~ C,¢JZ 5% ~ & - NRR"E ¥
A -
[Z51877]

—E{L&EY)  HEAHLUNHR B

11 -{B 48 R - N - (4- (B g - 5- A6 ) R B AR ) -10, 11 - &, A [b,f][1,4 ] 55
-8 - F i e -

N-([1, 185k 8]-3- 5 B A)-11-ff 4 BL-10,11- & I [b,f][1,4]8%
EN-8-FEEkES,5- — 8L

N-([1,1"- 35 49 ]-4- 56 B ) - 118 & RE-10,11- & 28 FF[b,f][1,4] 0
EI-8- Rk, 5-— |46

N-((4'-5-[1, 18 5]-3-2) 8 KO- 11-f & 26-10,11-2 & = % Jf
[b, 101, 4] Y-8~ FER A% S, 5- — ALY
N-((4"-@-[1,1'-1f ZRK]-4-F) B J0)-11-fll & 7&-10.11- = = 5K FF

ﬁlT

[b,f][1,4]BEEIY--8- gk S,5- — ALY
N-((3'-F8 F&-[1,1-Hf ZR]-4-F) B F)-11-f &5 K&-10,11-22 & 5K IF
[b,f][1,4]mE FIF-8- ke S, 5- — ALY

N-((4'-F8 - [ 1,11 2R ]-4-F5) B A6)-11-(A &8 2%-10,11- & — 7

5 6 H (4] S a5 A )
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[b,f][1,4]BE A IY-8- B ERfES,5- &AL >
N-((4'-(Z B g £5)-[ 1, 1B 3R ]-4-2) B BD)-11-f & &-10,11- 2| =

HFE[b.F][1,4]0E FIV-8- FEEHES.5- —HALY -

N-(3-(2H-1,2,3-= M2 H)ZE B E)-11-8] & E-10,11-— § — F 3+
[b,f][1,4]BEEF-8-HERRZS,5- —FAEYD -
N-(4-(2H-1,2,3-= 0§-2-E)Z FH B)-11-f] & £-10,11-— & — & 3
[b,f][1,4] M EF-8- H ERHZ S,5- & AEY) -
N-(3-(1H-1,2,3-= M-5-EOHZE BT E)-11-{] & E-10,11-— & — % It

[b,f1[1,4]BEEIT-8- HERkES,5- ALY

N-(4-(1H-1,2,3-= Mp-4- K% B E)-11-f] & H-10,11-— G — % 3+
[b,f1[1,4]MEEIF-8- gk S,5- (B

N-(4-(1-Z P E-1H-1,2,3- = W45 FE - Tl & A5-10,11- 7 &

ZARFH[b,f[ 1,41 E E -8 - FE R B 5,5 - SR A o

(R)-N-(1-(4'-FEEE-[1,1'- B ]-4-5) £55)- 1 -l 4-10,11- @ 7%
H-[b,f1[1,4] 0 E -8 FHEG S, 5- ~S&AEY)

(S)-N-(1-(4"-FEEE-[1,1'-Bf SR ]-4-5) 2K )- 11 -l | £6-10,11- g 5K
H-[b,f1[1,4] 0 E -8 R S, 5- - S&AEY)

N-((4-FC K- [1, 1 -] -4- 20 FFBE)-N-F B 1 1- [l 8 &E-10,11-—F =
AIF[bf1[ 1,41 RN -8-H R 5,5- & ALY -

N-((4-Q2-(Z= H Fr )2 & F)-[1,1'-B Z£]-4-F) F F)-11-{f] & £-
10,11- & - ZRFF[b, ][ 1,4]HE EF-8- R AR HE S, 5- S AEY) -

N-(3-(3-F & & 4 M B4 B E)-11-(] & E-10,11-2 & = & JF
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