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ARG
BRI Ry, BAR R (ID Pistb &9 k2 B2 iE.
BREA

TG L 454 DNA HUH1E R BT I T Mo A o4, RN BA BRI R RCA AT 5.
KMD5 Z SRR L5, T iR K. K RA) 15% A6 AR B %A KDMSA HH
#74%; KMDS5B 1£ luminal WA LI LAY 60% 24 iR Fik. KMDSA 1 KMDSB 1£
e s 7B L 80%LL b)) RS makik, 4Bk 7E NSCLC EAFARRANRK, AN

Z[AE K. KDMSC fEMZIuE B FREIER, 1Y O AmiL e KDMSD |2 £ik 3 58 1k E.
WO02016168349 #RIE GV GS-5801.

GS-5801
RHEARE
AR (D FrosteEe 2% Tz i,
Ry
R4 O N-Rg
Y
[ R
| N/ N\/ﬁlQ1
Re 2
(III)
Hr,
Y i&H ORI S;

RiEH H M Crebidk, HHFTIR Cro b TiEmE 1. 2 803 4 R AR

R,/ HIMA7 % H Fy Cl. Bry 1. OH. NH, 1 CF3;

RoEH H M Crebidk, HHFTIR Cre b TR 1. 2 803 4 Re UK

p ST E F. Cl. Br. 1. OH. NH, #l CFs;
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1. 2834 Rs HUAL:

Rs 7 BB HI% H Hy F. Cl. Bry I. OH. NH> 1 CFs;

R4 & H OH Fl Cy 5 ke fE 2

RsiEH H M Cis bk

ReiEH H M Cis bk

B, R REHRE—, B CoeMlist:

B, Ro5 ReEHEE—M, B Coo bkt

H, %R 5 RyEEAE K, TR — DRI 5~6 LA I Rs 5 Re AT
Ry EH H R Cosbidk, HApATR Cos b sTakhi 1. 2 303 4~ R UL
Re B H R Cosbidk, HAFTR Cos b Tk 1. 2 303 4~ R UL

0

86, Ry, Re REPTEEMIN FE s —Er- . S 1P , AT . n

f’OEﬁ%ﬁz 1. 2 83 4 Re B

Re A AIMSII%EH Fy Cl. Br. 1. OH. NH, 1 CF3;

AR 5~6 JEA 5 AR 1. 2 83 MHOLEH-O-. -S-. -NH-FI N {4 A4 7.
AR T (1D Fonb & 255 Ll s i,

R4 20O N—
Y /
® pa-
R
N7 N R1
RG 2
()
/\‘:':"
Y i%&H O f1'S;

RiEH H R Crebidk, HAPATIR Cre ki iTiEME 1. 2 33 4~ R UL
R. AL E Fy Cl. Br. 1. OH. NH, 1 CF3;

RoEH H R Crobidk, HAPFTR CrefisTiEHE 1. 2 303 4 Ro B
Ry 7 A7 [ H F. Cl. Br. I. OH. NH, fl CFs;

B, RS RoERIE—E, BR—DHF. 5~6 J0I 5 IR Cae M dE, H TR RIFA 5~6 JuI 55 M AT
R 1. 2 8¢ 3 A R FUAR;

Rs 7 BB HI% H Hy F. Cl. Bry I. OH. NH> 1 CFs;

R4 & H OH Fl Cy 5 ke fE 2

RsiEH H M Cis bk

ReiEH H M Cis bk

B, R REHRE—, B CoeMlist:
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B, Ro5 ReEHEE—M, B Coo bkt
H, &R 5 Ry, BRI 5~6 Tu 5 Rs 5 Re A%
AR 5~6 JEA 5 AR 1. 2 83 MHOLEH-O-. -S-. -NH-FI N {4 A4 7.
KRR —r R, B RiEE H M Crs ks, HAPd Cosbidriksh 1. 2 8303 4> RJEUR,
5 HeEBEWNARBEE X
IRty %d, FIR R %EE H. Me M1 Et, HEBBMALHIE L.
KRR —r g, FIR R EH H M Cs ks, Ho ik Cusbe ikt 1. 2 803 4 Ry BUR,
He e A RKARE Lo
IRty %d, FIR Ry %EE H. Me M1 Et, HEABBINALHIE L.
10 KRR T %d, BiE R 5 RoOERAE K, BRI, FRPRIRBLRERS, Hrb i R
MEREMAEILEHE 1. 2 803 4 Re UK, HEABE AR Y e Lo
BRI —ET%d, FiE R 5 ROERAE K, TR — NI, RREFLES, FrdEIf, FR
SEFNMEREARLEHE Ra UG, FeE AR B N A R B BT 5E o

oL Q@ Q@

A B, bR g R T Re ~ O

;N ;\N Cl g/\N ;\N S/\N

O ‘\ N O ‘\ N O ‘C| N O ‘\ N O \\

L ¢ DoEDSEOOEDS
= = N ~

;\N F g\r\{ ;N ;*N S/\N Z S/\N N

O \\ . O \ F . O \\ . O \\ . O \\ . O \\ ﬂ:‘ﬂ

15

O\ HuAmRIARYIGE X
RRYAM RS, ERREE OH, —~O~ f1I~-C., HEBEINARFFE L.
BRI %d, FiE RS ROEREAE R, TBR— AL, HeZEnARRPFE Lo
20 BRI T %d, FiE R 5 ReIERA K, BR—AMHLE, HEeZRNARP[E L,
KRR —Lr g, B Ry EE H M Crs ks, HAPird CosbidTiksh 1. 2 8303 4~ R EUR,
He B AR FTE Lo
KRR —7%Ed, R R,#%H H. Me. CHoF. CHF.. CFs. CH>CFs;. CHFCHoF fll Et, g2
BUNA R E Lo
25 KRR —Lr R, FiR R H H M CrskidE, HAPPd Cos b Tiksh 1. 2 8303 4~ R EUR,
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HeBRNAKHIE L.
AR %A, iR R,#%H H. Me. CH.F. CHF,. CF;, CH.CF;. CHFCH.F fl Et, H'g 28

B UA K B T A Lo
R7

\ / /[
N-Rg N --N ] gi:) - (:j><F
\ ~ \_\ ’, ~ -7 ~ F

AR — g%, ERGMERIL ®H

ﬁ/ﬂ:j,ﬁEQ%MKE%%%XD
RS T C1) st &4 sz i) i,

\
HO N—

o v )
N
B NRL Ry

S
N R,

(1)
Hrp,
Y i&H O MS;
RiEH H R Crebidk, HAPATIR Cre ki iTiEME 1. 2 33 4~ R UL
R. AL E Fy Cl. Br. 1. OH. NH, 1 CF3;
RoEH H R Crobidk, HAPFTR CrefisTiEHE 1. 2 303 4 Ro B
Ry 7 A7 [ H F. Cl. Br. I. OH. NH, fl CFs;
W, RiG R, B — DI 5~6 Jua 0538, HAFTRAINR 5~6 Jud 5T EY 1. 2 5
34 Ry HUAR;
Rs 7 BB HI% H Hy F. Cl. Bry I. OH. NH> 1 CFs;
Ry HEH Cis S
AR 5~6 JEA 5 AR 1. 2 83 MHOLEH-O-. -S-. -NH-FI N {4 A4 7.
AREAK—7%d, PR REE H M Crabids, HAATR Cos bl 1. 2 803 A R, HE
AR B QAR R B AT A8 o
IRy, FiR RidEE H. Me Ml Et, HEABIMALBHTE L.
AREAK—7%H, PR R EH H M Crabid:, HAATR Cosfed ey 1. 2 803 4 R, HE
AR B QAR R B AT A8 o
IRty h, FiR Ry¥EE H. Me Ml Et, HEASBIMALBHTE L.
KRNI %g, FIR R 5 RyERAE L, TRR— MBI RERS, Hord il SRR v A %4
1. 28034 RaHUAR, He AR & A B e S
KRNI g,  FIR RS RyEHAE— L, TRR— DAL e, He A8 A R BT E Lo
KR —E %D, ERREA OH, —~O IO, HEBREUARIFE L.
RRPM—Lr R, FIRMEEEH 2 L eeZ s, Hikl

D
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6] [o]
N1/ N SN NN N NN N

/N\ N~ /N\
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HO” N~ Q N , HO™ N7 N
N N N N
‘\\N/ HO” (N ’—\,N\ X T\
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o
HO = N/\( HO = N/\(O O
N N I ~
N \\\/ N N L L
\ N N )\
o)
o} o o}
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AR HLEAR A EIR R AL 25 5 B TR I ER AR ) 46 5 KDMS 8BS AR SCBIR 18T 254 B R

AR —T Zd, EiRYE KDMS AR B =2 e F1 2

AR —T5 %, ERRELA e, B8R, S4EWE, FENEE.
BARBR

RPN EILL & IRIREVEERIA N B, RN 20 LERA R BCE, SRk EwE
MHHEH (KDMS5) £ HEAA IR 36, PREF SR A Ak H3K4me2/3 FH AL, ATITITER
B BR cccDNA & il

AR E YR KDMS A A2 . AR B E U] DU 2 38 /s IR 254080 75 5 OB B AR 70 45
bro ALEDIN HACY PR THEN GRS, A &Y LRSI,
& X AL EA

BRAE S AU, ASCHT AR T AIARIERMEE BAERA T Lo — Mg RARTE B IEE R AR AE
SCHE L T A BLZ NN AN E I BANE R, B2 % RO I A& R B A h LR s A I
EAESR A R T i B S Ry o XL BRI AR TE 452 VT RESZ7, AR &1, R
HEYAEGIRI S, EAERT R NEZPWERE 2N, SR T 5 A H R R A, s
2 MR R IR S S B E R B ACRE, 5 A B R 2/ XU B AR AR

ARAUE“Hjo ETHSZ 21 A R AL &Y, AR B R B B € U EE L & 5 M0
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BERIBR AR % o AR B S Wb & B MR ERYE R Th B RS, BT DL Ik 7E A 0 YA R B T P e A
o F R 85 B (B I SR A A I P T R i i 7 S RAF N ek o 24725 B TR 52 (R BRI Bk L A 4
B, B ANUGEEEER BRI ER . AR A S A RO B B RE AT, r) DL I 7R A AR
BUEE PP MEIA T R B IR S X A S it e T N i Oy SRR I i . 2 TR IR
IR ER B SEI RS TR SR, TR AR ARG i, SURM . MR, R, WIRER, o, ohfe—
SR R A MR, MEREMN. AR, R, UURANRE, R aNREFEM R, R,
BT DokiR. N, KM, BRI, ¥ 8. R T8, AR kR, 32K . 2.
SRR . TR AR R SR RS AR (WER S Mk, DL R R
S HIRINEL . AR B S 2 (A S S A B RN BR TR R B B E, AT T LA 3 80 AT — Bl B o o
.

AR BRI 255 F O RS2 i) EE T E 2 A PR AR SO 1 B AL & i R T . —RIB LT,
PRI ER I & i fE/K A FLA TSR TR S, 28 Bl 55 IR S X IR X 2 Ah S P 5 4k 2t
BRI AR SRR 4%

AR AR E DT DIE =R E MR SR T EAE IR E 7 RAiR. fli, v A
FCEHE RS R ARG A, B CHD, 125 (21 2{ C-14 (M), X, mffESBURERRIT
A, TS B LA A S ok B B R ], M LE TR 2, AR A R R E A
AR E Yk BRI K AR IR S . AR A AT A RIS RA R AR e,
WS, MAFETEARRARNEEZ . AT BT Y48 00 & Bl S IR 1 - BOR B R B2
WA I, B R AR b TR S BRI R A RE L B B T IR A BRR AN A AR

ARAEBEACH R IER E R T EER — S NEE TR BB R, o VRS EEMEN AR,
KRB E FF ISR IEF N EBARG &R ER . HEIREAA (B1=0) i, BWEH AR
THEUR AR RAEESFE b AREERPHR 258 0T DU IR, e DU EEUR, BRIES
ARE, BUREEMFRSERISE B 7R/ 5 L nl DLSE O ARAE o] DLEAT R

MAEATASE (P10 R) FEAL S AL R EREE B — IR L B, AR R — R s I T 158 SR AT
1. DRIk, B, SR — R 0-2 A R FTEUS, TR Z B v DTt 42 2 3 A~ R FTBUR, 7+ B &
FIGOL I R OECAMSLIEIT. thAh, BURER/BHAB R HAE A B A& 2= R &
(OB IL T A 2B I

M ANEREAEEN OB, HAI-(CRR)-, FoniZIE 3 F A s

M —ANME R A AR, FoR FOER AN B RAE, tin A-L-Z h L AR AR SRR R4
Hszhr EE AZ,

M ANIRE NS B, FORZBRERAEIER, thin A-X h X A7 R 24 W SL R F2& A
TS I B A iR A i B I I — A e B B R ] BB, IR A B T DAE i H AT T
TS, B0, mbeg SRR L T DU e IR FAT R AN BRE TE R B R R S A

-
%%ﬂ%%@%ﬁﬂ&ﬁ%%ﬁ@%ﬁﬁ,ﬁﬁ%ﬁﬁ%&%%,wm,<::%_ R
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FH L -M-W-, B -M-W-BE 7] DUZ 5 A A A B3 OB AH [F) 1 07 ) 3 Be3h A FI3E B # K

o HET LA RS O 7 AR A R O A S B 5 RE RIS A MR BRI R

S0
@ ' P E R R A, BCEER/B AR I 2 & RAA R AH &2 B R E &

VIR T A R Fu v B o

BRAERSARE, M RN IRBCRE BRI e EE . eI i, IR, JRIRMAAE, BRMuE, J9f
B, D5 RS B TR RS RIN, MARRIEN, MR SRR E SN R, I LETFEE
T 8 SO T 0, <5~7 JToIR RIS ST 5~T MET . BRAESAHUE, SIMEEE S 1~
3IANRRETF. Bk, “5~7 mHMOEFEBIIIREE, W EAIRERS; 55—, RiES~7 MG AR
Mere FARIE RS, HAGERE, REFWBAHEEHE 2D —DIHNT R, K& — AN R
& Bl X

BrRAE S A e, RIEGEH T3 BRI R R AL, 6 sy b, frdseith
Crpfudh: 1E5 sy, Friffedh Crekidt; 165~y 2, FrRliE N Cis bk,
LU B (A0-CH.F) BRZ BRI (A0-CFa), W LGE —4 (i), — 4 (&S 8 2400 (i
WHED, BRI aFSEA R T FEMe), ZIEEY, WHEGEHE n-HENREE), THEERE-TE,
ST, s TEM T, S (AR R, RIGERE L), ks,

BrAE R A, RIEREEAGEHSH—ARBKRE, RH—EHHEKRE T 20— RETE
Ze S5 ALY, FoE i BB FE I b A R T BB A, st b, EFIEE B OV N
S, HAEMGE TR AL, B PR . 55—y 2d, 2EFHEkH
-C(=0)0-+-C(=0)-+-C(=8)-+-S(=0)~-S(=0)>-+ -C(=0)N(H)-~ -N(H)-+ -C(=NH)- -S(=0)>N(H)-H1-S(=O)N(H)-
FE—BUs T =, TR A by Cre At (20 —BUsitiy Brh, il debediy Cos 2tk A1
B S 0] DA T e R A ATART P A0 8, BG5S 0 T H AR A R, H AT e S bt
SERLEAE (B AR BT RARE, B4 — MR 7 REEE TR T

HARHER 7 BB LL e L B (4] o e 25 1) S5 U FE (AN BR T--OCH3 -OCH2CH3. -OCH2CH>CH3 -OCH(CH3)a
-CH>-CH»-O-CH3 . -NHCH3; . -N(CH3)» - -NHCH>CH; . -N(CH3)(CH>CH3) . -CH»-CH»-NH-CHj .
-CH»-CH>-N(CH3)-CHs. -SCHi. -SCH>CH3. -SCH>CH,CH3. -SCH(CHs)sv -CH»-S-CH»>-CHs. -CH»-CHa.
-S(=0)-CHs+ -CH>-CH»-S(=0),-CH3. -CH=CH-O-CH3s. -CH»-CH=N-OCH; fl-CH=CH-N(CH3)-CH;. &%
AR AT LRSI, 49 10-CH,-NH-OCHs.

BrAE S A E, MR A ATRRE PR R, AR, SHEE =R R, K=
AR ROFEEIN . IR, (R —Sesuii Ty b, FTiRIRbedy Cag PALedE: fE ) —Susifti s &b, i
RILEEEN Cae Fbedk; 85 —SESEETT R H, IR GEEy Coe Fibedk, FrT DL BRI S BT,
L& —Mr. ZEE S . X RS TS, (HANRT, AR, BTEE MOREE, MO, B
Pedk, FEKR B, (2221 3. [4.4.01 - 5he%%,

BrRAE S A IE, “PRGERIRAEATRRE HORIE B, 7E 12 B AR AT A7 5 B — AN AT Bk -
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W, HAFRRW., SARE=MER, HPUHRN =R ROFERIR, RN, (H2 A R
BIAGRAES FER . Rty B, FTRIIGEN Coa A EE; 725 — sty £, ATl F)m A
N Cao MEHE; 755 —MSEi 7 b, ATIRMIGEN Coo MM, HrT DLEREUREZ BRI, mTRLE—
My ZMHEGE 2. XEEIG R SLAI RS, HRRT, HIURE. I ORES,

BrAE S A RUE, “HPRE IR E IR, 7R % F AR T i B — AN B ANk = 5,
HAG IR, AIREHE =R R, HAOA M =3k R ORE ., RS, T DU B RE 2 B
Ky, AR —fr. ZHEiE 2.

BrAESA I, RiBZIB A G55 5 HAMARIER S AR A, HAFRHRIR, W
HH=MA R, HAXEAHZIME REFRE . AR, Ah, sk i ms, REFTELS
RIS 57 HRE A A E . 75—ty B, FTRIRING Ay 4~6 TR I pidE; 12—k
Pty =, AR IRIRGEEE 5~6 TUAM AR ARG B S AR RN IR TRARER TR AR T AL,
BRASIA T B, MEmglrRe, membbedl, wkmplrs, PUSUMEny B (RFE PUSMEDy 2- B A DU A ey -3-545) Y
Sk (DA -2-5E45), DUSMEmEL . IRIERE (R L-WRPEHEE. 2-WRNEFF 3-WRNEHEAT), R
SRS LORMESSRD 2-WRGESEAE), NOIEE (ELRS 3-NONRALRD 4-0mERSE), TRELEEL. e, FmEm:
Prdk, FRMEMOGTEE, [2-MERERR, 12-MEMEEE, NEMKEREL. mNRMEE. mNRNE BB AR IR P

AR FE T FME RN R AR E S H R T B b, BRAESEIE, CrebtBEAHE C,
Cav Cav Cav Cs M1 CoMYPEa B, B0 b, FTRbeid iy Coa fefeldk . fo ek it s G HREA
R WA, C8EE. ERAE. FREE, BETHEE, MR, BUTAE, BREEM S,

BrAE S A RUE, AR BRGSO R0 B0 DU IR, ARAEIF 7B 05 B R R 2 AR
&R, BRI, WIHRHEZIER, HPEDb— AR5 FER, AR SR 2 R 5 A i & A
HE—R. KDL REUREEZ BN, mTRLR2—W. ZHEcE2m, £ty &hd, ki EN
Corp 55 TER 7 =rh, FIRSEN Coro HEE. FHAEMSEOIGRMENR TR, 255 (B3 1-
FRHEA 228 5. EIRMERE N5 EI R HUC R B AR B TR I e S2 i AR

BRAE RS ARE, ARG IR A5 B LA A, RIERFERIEEH 1. 2. 3 804
AMSZEE By Ny O RIS BUZREF 005 5 (530, HoTDUR RIS, SOAS =R, HhEEF L
A BACIBER B (BI N 8ENR, Kb R 2 H A O E SO MBI ER, BAFRHh S,
RN 28 J5 T AR E AL (D NO F1 S(O)ps p 2 1 8K 2)0 2875 ST IE T 4% J7 T3 2 200 T I AR T4
FE—2esife fy 22, FTRAR 5 20N 5-10 Tk 5 48 1B —Besititir eh, ATk 550N 5-6 Juk 5 A, FT
AR5 B R S AT E AN IR T L B (ELRG N SR, 2 mEns SR 3k sy | LRk EE (RLRG 2-1k e LA
3-MEMARELAY BRI (RGO N-BKMEEE, 2-BRMERE. A-BRPRFEORT S-EMEREAS). BEMEEL (fUfE 2EM. 4
MR A SR e iy = R (1H-1,2,3-= M3 2H-1,2,3- =M 1 H-1,2,4- =ML R1 4H-1,2 4-= 325
POMeEE, SREmedl (3-FRUEmL L, 4-FREm R 5O ARy WEMEEL (RUHE 2-MEMEEL . 4-MEMECRT 5ok
MRy MRIREE (ELFE 2-WRMR AT 3R AL AT, eI (BLEG 2-MEWy SR 3-MEN L) mEnERE (BFE 2-
MERERE ., 3-MLmE A 4-MEmE FLa), MUBRRE, MAeE R (B 2-MENE R 4-MEnE FRAE), SRORMERLEE (FE S5-
IRIFMEME LAY RIS ORIRIRMEEL (B 22K JRIRMEER ) MR (AR SIRIMRERAE), FrgmiE (f
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T 1-SEEMR LR S-SRI L), R (ELHE 2-nER LA SRS, WEINEL (ELFE 3-MEMRR AL AT
6-MEMR AT ), MERR AL, RIS R, ORERMEMEEL . FORMT R N5 EIR R HU R IR B AR A BT Y R
SZHTHL L .

BAE S AT Conem B Co-Cosmn 848 0 2 nbm MRIAEAT —FH BARIE L, 100 Croin BHE Ci Can Cas
Cav Csv Con C7v Csv Cov Cron Ciin M Crpy tHAFE n & ntm FIAER—MEHE, BT Crn BFEF Crss
Ciev Ciov Cz6v Caon Canan Coon Coran M Corn%: A, n 762 n+m jLFAaH EETHOY 0 £ n+m 4,
40 3-12 JuIEFE 3 JoIF. 4 o3, 5 u. 6 oIS, 7 u¥h. 8 JuEF. 9 JuEA. 10 JuES. 11 JuEF. A 12
e, AR n = nvm PR —ANEE, B0 3-12 TTIHREFE 3-6 LI, 39 ST, 5-6 TTIR. 5-7 LR
6-7 G 6-8 TLIL. M 6-10 TLIFEE,

AR B A E DT LS S AR U RN SR SN B 22 T i T ok 4, BRI 25 0 RAR S Ty
X H5 HAbA & BUTE S & BT BN S 77 20 BL AR SO AR B S i & R & o7 =0, ARk
Ry Szt 7 AL IH R - A A BA B S e 191«

AR EAFE A BRI S SRS . ARURA TR0 aq AFK: HATU A% O-(7-R A%+
=M1- B N, N, N, N-TUHR R SEBERE:; EDC A#E N- - HEZENE) N-ZEZm) Wk
fikh; m-CPBA %R 3L EKFRE; eq UK Y E. Fi; CDICRPE KM, DCM R & HF ;s
PE fU Al B¥: DIAD fCE A R — 5 f; DMF 8% N, N- R EE, DMSO A% —H I,
EtOAc AR LR 2 Fh; EtOH AR ZEE: MeOH fRERFEE: CBz AARFHEIE, R—FkAIHEE: BOC
BT AP — MR B ] HOAC fREZLME; NaCNBH: fCRFEMANH; refCR=R: O/N
RS THF AR IUEMRM: BocO AR BT £ "HRIEIE: TFA R =% L DIPEA UE 7K
B E W SOCLARREM TN CS: AR Fifik; TsOH AN KRR NFSI AR N--N- CRA#
) REEENE:  n-BuNF QR T 2%, iPrOH 18K 2-THEE; mp AARME £ LDA Q3K — 5 14 Sbji Sk
M Ti(i-PrOYs AT VU ALK n-Buli AR IE T34 EoN RE=20; TP B R EHIRET; LiOH-H.0
RE—KEEENE; DIBALAAE 57 THAME; TBDPS A& IR M AGHE ool

A B 28 4% HPLC Zifk 7 3 b R &

WAL F T8# ChemDraw®K a4, i ILEYIR AL H & .

RAESEHETT R

N I S R AR AT R R, RN B A AR AT AR IR . AT SR AN IR
TARRKE, Kt AT T H BRSNS AU AR NGRS, 1A B AR K R sloRE ) 1
LN T A B B ARSI 7 ST & Bl AR A R e e =2 T 2 LI

B%H] 1: FB BB-1

COOEt
X
»
N~ “CHO
COOH COOEt COOEt
A — S —_— AN
| ® ®
N~ "COOH N~ “COOEt N~ "CHO
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£ 1: BB-1-2 &%
7625 CF, fEWLTEER 100 mL =1 UFEHCE BB-1-1 (2 g, 11.97 mmol) 1 TsOH.HO (4.55 g, 23.94
mmol) FTI/KFZE B0mL), MAZE 110 C, FERERTREMILAKLE (5.51 g, 119.68 mmol), {ELL
TE R HERE 12 b K R SR A VB4R, N 20 mL Z R 286, I\ RIBRER SN A B0 5 pH N 7, 90
KM R ZBE R (2% 20 mL), & 3A N, AWMEEKg Ax10mL) , KBRS T, Tk,
B R G52) 77 5 BB-1-2, '"H NMR (400 MHz, CDCls) &: 8.84 (br d, J=4.63 Hz, 1 H), 8.57 (s, 1 H), 7.97 (dd,
J=3.42,1.21 Hz, 1 H), 4.26 - 452 (m, 4 H),1.30 - 1.48 (m, 6 H). MS m/z : 224 [M+H]*.
HE 2. BB-1 &Hk
R PSS TR R 50 mL = A BB-1-2 FVE TR JEK U AR (12 mL), BE/57E-78 C NZERMA
DIBAL-H (1 M, 6.72 mL), SMAE-78 CRKB2h , ¥ SOMIREFEIAVKIIEEER (3 mL) M/K(18 mL)FRE
VIR AR SN, FE4E 10 min J5, FIBABRIR EPER (10 mL) IR pH 0y 8,4 LFRAEL (2% 50 mL),
EIFANAM, ERE ARG A (1x10 mL), TR, ¥, BEKRSES 2 BB-1. MS m/z:
180 [M+H]*.

B%44] 2: FB BB-2

HE 1. BB-2 &k
FiSETHRILI 50 mL H ORI R BB-2-1 (1 g, 4.67 mmoD) A7 DMF (20 mL), f£0°CR, [AfAFRH
B NaH (466.68 mg, 11.68 mmol, 60%#/%), 7E0C T, #H+k:0.5h, FEEHAE RPN 2-5-NN- HH-
CHEERRER (739.95 mg, 5.14 mmol), FAMY, 7E25CF, #iEHk 12h, FERFIMA 10 mL EFIE L4
W, CRRCGEFER (3x50mL) [ E&FHANM, WREHKIE (Ix10mL), KGR TE, S,
JEHR4E152] BB-2. MS m/z : 286 [M+H]*,

B%4) 3. FrB BB-3

O__
NH O
0]
\
—0
o0—
NH, ~
o) NH O
(o] + —_—
\ Br. o/ o
g \
—0
BB-3-1 BB-3-2 BB-3
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H%: BB-3 &
FEFR S T 0 B O R DN R RE BB-3-1(5 g, 29.90 mmol, 4.50 mL)FIPUS LI (125 mL), BiJS ik & H
TIAN=2Z8% (9.08 g, 89.71 mmol, 12.49 mL), BB-3-2 (4.57 g, 29.90 mmol, 2.82 mL), 7E 70°C N} 1 h, ¥
MR PR 2 U [ B T R R 4 A5 SRR s, 308 T e AT G A e T TR 2 BE=1:1-1:2)
4lifk#5%) BB-3 , 'H NMR (400 MHz, CDCl5) § ppm 7.10 (d, J=8.00 Hz, 1 H), 6.30 - 6.50 (m, 2 H), 3.75 - 3.81
(m, 6 H), 3.72 (s, 2 H), 3.65 - 3.69 (m, 3 H), 3.37 (s, 2 H). MS m/z : 240 [M+H]*.
B%4p] 4. B BB-4

1

Br\/\O,Si

BB-4-1 BB-4 @
HS 1. LSV BB4 &k

JE £ BB-4-1(10 g, 80.02 mmol, 5.68 mL)JI A ETE/K 5 52 (200 mL)AH, B 5 AN RFBEME8.17 g, 120.03
mmol) AR T 3 — A EEHEHE(22.00 g, 80.02 mmol, 20.56 mL), 7£ 25°C K, £ 1 /N, FfA & H i 30 mL
Ko WL KA ZE LA (100 mLx3), &F3FANUHE, 20 mL MR KBS, KRR T5,
T, R RS B &, 8 BOEA E AT B 411643 3] BB-4. 'TH NMR (400 MHz, CDCl3) § ppm 7.63
=772 (m, 4 H) , 7.32 - 7.49 (m, 6 H), 3.92 (t, J = 6.40 Hz, 2 H) , 3.42 (t, J = 6.40 Hz, 2 H) , 1.07 (s, 9 H).

Z%4p] 5. B BB-5
O

BocN/\<
VN’\;O

/\{O BB4 /\qo /\qo O
BocN —» BocN —» BocN —» BocN
NH N N N
\_/ " \—oTBDPS _/ “\—oH =0
BB-2-1 BB-5-1 BB-5-2 BB-5

£ 1. BB-5-1 &%

FEFRSE T 06 B O oI N SR BB-2-1(2 g, 9.33 mmol) AR — L A0 mL), fE£25CF, AR
HII NaH (746.75 mg, 18.67 mmol, 60% #H/%), 7E£25°CF, K 0.5 /M, BEEIIAN BB-4(4.41 g, 12.13
mmol), {E40°CF, #HFE 12 /06, FERTIA 30mL /K, ZERZEFER (100 mLx3) , &HAHA,
WA K (10 mLx3) , JOKBRERGA T4, I8, BUEIRGF IS, B POl ZT (. 2
R Z.16=3:1-1:1) 2615 2] BB-5-1. MS m/z : 497[M+H]*.

HE 2. BB-52 &K

FEFRSE T 0 2R LU oI\ R BB-5-1(3 g, 6.04 mmol) M JE/K TUA LI (50 mL), fE25°C K, [fhk&RH
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TV T HE A M, 18.12 mL), 1F 25°C FRAL 0.5 /M, BEBERS, kRPN 10 mL K, Z

TR ZBRFEEL (50 mLx3) , &HFANUH, 5mL WHRIEHKES, TKGBRA T, $98, BERYSHHE

i, I PROEAZHT (CE G FEE=20:1-10:1) #ii{.435) BB-5-2. '"H NMR (400 MHz, CDCls) § ppm 3.99

-4.23(m, 2 H),3.73 (t, J = 5.20 Hz, 2 H), 3.49 - 3.57 (m, 4 H) , 3.42 - 3.48 (m, 2 H) , 1.80 - 1.91 (m, 2 H) , 1.43

5 (s, 9 H).

£ 3: BB-5 &

FEFRSE T4 06 28 LU oI N R BB-5-2(0.5 g, 1.94 mmol)F1 /K 5 FH8(10 mL), 7E 25°C K, A& H

IMNEERIT-5 T4 A(1.23 g, 2.90 mmol), 7E25°CF, B2 /DEf, [AERFRHIA 10 mL AR R 5

IKIEW R 10 8k, JER AL AR AU I AN AR BE, IR R AN 10 mL MR RSN T3, T8 20
10 4350, ZBRZEEFEE (50mLx3) , &HHANAM, 5mLEREShKkL, LRREBRSTE, diE, HERK

4715 2] BB-5. MS m/z : 201[M+H]*.

%M 6: Bt BB-6
o)
E‘léN—OCbz
o}
o) O
EléN_OH - N—-OCbz
0 ()
BB-6-1 BB-6

15 D1 AEY BB-6 &k
FEH DRI BB-6-1 (30 g, 260.67 mmol) MAEFIF F (150 mL), 7K(150 mL), 0°C [F)4& & H i A TKIR
B (13.81 g, 130.34 mmol), FHFIREEH(44.47 g, 260.67 mmol), ZEBFHREF] 22°CHFE 2 he BUEERI, I
80 mL 7K, BINKRLK, A 80 mL P& LB =ik, &IANAE, JoKBBRM T8, ik, Rk
REWEY) BB-6,

20 S 1. EW1

\
HO. O o HN‘

COOEt

o

\ \ 2 \ \
N— N— N CH0 pmo o N— N—
o) o) BB-1 > R HO O o
I I P e
® S
Boch> HNV> N/ N\) | N/ N \/)
BB-2 1-1 12 1

B WEW -1 AR
RS T 14 50 mL B A I\ BB-2 (2 g, 7.01 mmol) k7 HCI/MeOH (4 M, 10 mL), £ 25°C F,
25 R 1S5h o, RECEHE O GEE, EEEERE, [EEEY 1-1. MS m/z : 186 [M+H]*.
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B2 EW 12 B
FE TR A TF-Heash i 28 3 oI N SRR &9 1-1(149.32 mg, 673.46 pmol,HC) , ¥7) MeOH (0.4 mL)A1 DCE (2
mL), %77 N,N- 3 & 284 (87.04 mg, 673.46 umol, 117.30 uL), 7€ 25°C F, #i%#E 10 min, 5 I\ BB-1,
7E 25°C FHEHE 20 min BEE A= ZEEEEME LS (178.42 mg, 841.82 ymol) , 7E 25°CHEFE 1 h, K
5 RPMASmLK, ZMOBERER (50mLx3) [ &IFANAME, MRAEHKESE (10 mLx1), KRN T
P, LR, UERYES 2, 2% HPLC b 821654 1-2. 'TH NMR (400 MHz, D>0) 8: 8.75 (d,
J=5.52 Hz, 1 H), 7.85 - 8.08 (m, 2 H), 4.57 (s, 2 H), 4.36 (q, J=7.36 Hz, 2 H), 4.11 (s, 2 H), 3.79 (br t, J=6.02 Hz,
2 H), 3.63 - 3.73 (m, 2 H), 3.53 (br t, ]=5.77 Hz, 2 H), 3.30 (t, ]=6.27 Hz, 2 H), 2.85 (s, 6 H), 2.11 (br s, 2 H),1.30
(t, 1=7.28 Hz, 3 H). MS m/z : 349 [M+H]*
10 BE3: hEWLER
I T2 TPt i) 2R R P I N AL &40 1-2(0.02 g, 57.40 pmol) A HoO (1 mL), 7E25°CK, FKRFIMA
LiOH.H,0 (9.63 mg, 229.60 umol), 7E25CF, #i{&#E 0.25h, SR HER/KER (2 mol/L) HEZE pH A
6, RONVRZET, HHmEE#H 4% HPLC 4i4k55) 1. '"H NMR (400 MHz, D,0) §: 8.42 (d, J=5.02 Hz, 1 H) , 7.36
-7.70 (m, 2 H), 3.73 (s, 2 H), 3.63 (br t, J=5.77 Hz, 2 H), 3.41 (br s, 4 H), 3.14 (br t, J=5.77 Hz, 2 H), 2.79 (br s, 2
15 H),2.72(s, 6 H), 1.71 (brs, 2 H)e MS m/z : 321 [M+H]*,

ScHEf 2. a2
\

HO__O N—
S /
® RL )
N
N/
CO0
— — — BB-1
o) S S | .
N™ "CHO
N — N — N ——
BocNJ BocN\) HN
BB-2 241 22

\ \
EtO.___O S N— HO.__O S N—
RLN/“ - RLN/“
X X
| N/ N\/> | N/ N\/>
2-3 2

PR AW 21 ER

20 RS EDEFOI BB-2(0.3 g, 1.05 mmol) ANAA S mL), FARPIIN 2,4-X0 Cof BEIE
FO 13- R RN IA T R-2,4 Bk 8(297.63 mg, 735.86 umol), 7E 120°C R, i #E 12 h, HAA RN 5 mL
K, ZERZERFEE (3x50mL), &HANAN, 5SmL ERIEHKTRG, KRR TER, Sk, sk
REEE, HSEEHENT GEBRE R b FiE=10:1-1:1 [EHLEY 2-1. MS m/z : 302[M+H[*,
B2 AW 22 E

25 FEFSETIRIER 50 mL B D TR AL S 2-1(0.07 g, 232.21 pmol) AR 7 HCI/MeOH (4 M, 10 mL), 7E
25°CF, Bk 1 h , BERBERS, SF23EY 2-2. MS n/z: 202 [M+H]*.
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A3 EW 2-3 G

FER A TF-Heas B 28 3t o AL &4 2-2 (48.04 mg, 202.04 umol, HC), ¥4 71 MeOH (0.4 mL) , DCE (2 mL)
A NN-FHREZHE (26.11 mg, 202.04 pmol) 7E 25°CF, #i#E 10 min, FE)5 I BB-1 1 HOAc (1.01 mg,
16.84 umol) , 7F 25°C FHEH: 20 min Bl /5 INA = Z Bt EZE M EALAN (53.52 mg, 252.55 pmol), 25°CHiH: 1
h, FIERFIIAN 5mL K, ZBRZEEFER (50 mLx3) [ &HAHM, 5mL MR EKEG, KB
T, UE, g RS R L % HPLC 531654 2-3, MS m/z : 365 [M+H]*

LA WEW 2 ER

TS T A B O AP I AL &9 2-3 (0.01 g, 27.43 umol)IAF HoO (1 mL), £ 25CF, FAKRFIMA
LiOH.H20 (4.61 mg, 109.74 pymol), 7E25°CF, #it#E 0.25h, SR A EHBRKBR (2 mol/L) HIHZE pH A
6, S SIRZET, FH R i 4 HPLC 4hifb 15 214k &4 2, "TH NMR (400 MHz, D>0) §: 8.52 (d, J=5.02 Hz, 1 H),
7.74 (s, 1 H), 7.63 (br d, J=5.02 Hz, 1 H), 4.32 (br t, J=6.78 Hz, 2 H), 4.01 (s, 2 H), 3.88 (brs, 4 H), 3.36 (br t,
J=7.03 Hz, 2 H), 2.88 (brs, 1 H), 2.83 (s, 6 H),1.82 (br s, 2 H). MS m/z : 337 [M+H]*.

SEHEH 3. e 3
@)
HO
/
;N
(@) \\\
N—
/
| -
O (o] 0 (o] o
OOy~ Gy ==y = ™ oo
T (0
N
Boc’
31 3-2 3-5 36
o]
N BB-1 o
N~ EtOOC ==

37 3-8
B EW 325K
7] [ SO H I NAL &40 3-1 (20 g, 92.58 mmol), DIEA (35.89 g, 277.74 mmol, 48.38 mL)F1 DMF (200 mL),
RIGIMN 2-28 5 TR T EREEER £ (17.44 g, 138.87 mmol), R BVRAE 25 CHHE 16 /N o 1) ;i RV AN 1000
mL 7K, REHZIEZEE (200 mLx5) ZEHL, & HA NIRRT, Rk giE 2~ .
PR IE I E AT 2 B CRAREWRTE : Ak : 2R 2= 50:1 % 10:D&lifk, B2k &4 3-2. 'HNMR (400MHz,
CDCls) §=7.98 - 7.84 (m, 1H), 7.64 - 7.48 (m, 2H), 7.36 (t, J=7.6 Hz, 1H), 4.03 (s, 2H), 3.65 (s, 3H), 3.39 (s,
2H). MS m/z : 225 [M+H]*.
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B 2 LB 33 EW

1] S N PR O AL &4 3-2 (20.7 g, 92.32 mmol), DCM (300 mL), TEA (28.03 g, 276.97 mmol), DMAP
(563.96 mg, 4.62 mmol)H1 Boc,O (30.22 g, 138.48 mmol), KMVELE 25 CHEFE 16 /N 7] s SR A TN 200
mL /K, REHZIRZEE (150 mLx3) FEH, &HFANAHE, FERTOKBERA T, Bl ks 15 2 5 o
FHF= S I AR JZ AT 20 B8 CRR LR : Ak : LR ZBR= 1:0 £ 5:D4lifh, B2k &9 3-3. 'HNMR (400MHz,
CDCLs) 8= 8.01 (t, J=8.7 Hz, IH), 7.69 - 7.51 (m, 2H), 7.43 (q, J=7.5 Hz, 1H), 4.86 (d, J=19.1 Hz, 2H), 4.04 -
3.90 (m, 1H), 3.92 (s, 1H), 3.73 (s, 3H), 1.47 - 1.36 (m, 9H). MS m/z : 225 [M-100+H]*.

W3 A 34 Gk

7] [ SO I NAL &4 3-3 (21 g, 64.75 mmol), Pd/C (10 g, 64.75 mmol)Fl MeOH (100 mL), Jz 3K & #4,
SR, BIGTE 25°CHIH, (15psi) VERT FHERE 4 /N S S ARk 8 ek 9, JF A R DRI (300mLx3),
TEVUR R RSG5 21459 3-4. THNMR (400MHz, CDCLs) & = 7.11 (t, J=7.2 Hz, 1H), 6.96 (d, J=6.7 Hz, 1H),
6.73 - 6.60 (m, 2H), 4.46 (s, 2H), 3.80 (br s, 2H), 3.70 (s, 3H), 1.56 - 1.39 (m, 9H). MS m/z : 295 [M+1]*.
W4 WEW 35 G

[F) S SRR 3-4(1.5 g, 5.10 mmoD I 2820 mL), #R/5 A\ HOBT (550.86 mg, 4.08 mmol), [ SRAE
1O CHEFE 16 /N o S BIR FEIR /S I 100mL 7K H, 208 ZBREEEL (30mLx3), & A HUHIT A TCKER
FRAN T4, R IRAFAF 2R S o M OB A E T B (BRRER D Ak ZBRZBE=1:0 2 10:1) 4f
1k, BE1LEY 3-5. 'THNMR (400MHz, CDCl3) § = 7.22 (br s, 1H), 7.18 (brs, 1H), 7.19 - 6.96 (m, 1H), 6.88 (d,
J=7.8 Hz, IH), 4.55-4.16 (m, 4H), 1.43 - 1.25 (m, 9H). MS m/z : 207 [M-55]*,

LIS - LB 3-6 B

1] [ SO I NAL &4 3-5 (1.0 g, 3.81 mmol)fl DMF (20 mL), 0°C R0 NaH (457.49 mg, 11.44 mmol)J
NRBEEE 0.5 AN E TN 2-580-NN-— 3 2 fZ Eh R £5(823.72 mg, 5.72 mmol), &R BRAT 40°CHiH:
48 /NI o R BIREIN 200mL AL EKIER T, LR AFRFERL (30mLx5) & A HU I T KRR A T
B, IR ZH & R SR R BT CRINEE: 208 ZR=5:1) 4k, 13205 MR 5 3-6.
MS m/z : 334 [M+1]*,

BB 6 WEW 3T ERK

F) 52 SR AN NAL &9 3-6 (0.26 g, 779.79 umol)Fl EtOAc (10 mL), 4R J5 I HCI/EtOAc (4 M, 10 mL), %
BIRAE 15°C R 0.5 /N o S SO 4 45 21) B G [ ™ A 590 3-7. MS m/z : 234 [M+1 ]+,

BT LB 3-8 B

F) 52 SR A I AL &9 3-7 (90.34 mg, 334.87 pmol)F1 DCM (2 mL), %R J5 M TEA (56.48 mg, 558.12 yumol),
0.5 /NI E, R BB-1 (50 mg, 279.06 pumol), NaBH(OAc); (118.29 mg, 558.12 umol) 1 HOAc (0.2
mL), SETE 1SCTHFE 16 NI F) S BAR PO BRIR EANERK ISR B2 pH=7, FES 2, KHEAZ
S S (10 mLx3) ZEHL, &AM KBRBRE T, BUR RS BIR™5. HEL 5 s i % HPLC
etk HRENED 3-8, MS m/z: 397 [M+1]*,

LI 8 B3 G

F) 52 2R A I AL &9 3-8 (30 mg, 75.67 umol) A1 HLO (1 mL), #RJ5 1A LiOH.H-0 (3.81 mg, 90.80 yumol),
SBLIRAE 15 CHERE 20 20%h 7 OB H TN 1M HCIL K33 R B 3 pH=6. [ RIRE I il % HPLC 43 B 4lifh.,
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H31bE&% 3. 'THNMR (400MHz, D-0) § = 8.54 (d, J=5.1 Hz, 1H), 7.74 (s, 1H), 7.65 (dd, J=1.4, 5.1 Hz, 1H),
7.53 -7.42 (m, 1H), 7.39 - 7.27 (m, 3H), 4.19 (br t, J=7.2 Hz, 2H), 3.93 (s, 2H), 3.60 (s, 2H), 3.23 (br t, J=7.3 Hz,
2H), 3.14 (s, 2H), 2.78 (s, 6H). MS m/z : 369 [M+1]*.

SR 4: AW 4

HO

5 N—
cl cl cl cl
& — e —dorr — &
H o o
NO, NO, NO, NO,
a1 42 43 44

0
cl /)
NH
Bo‘l: o) R\\ 0

cl Boc’
45 4-6 a7 ©
o}
/\
N o o HO

4-8 C| 4-9 N 4 /N\
ST B 42 HR
) 5 N RIS 4 4-1(10 g, 58.28 mmol) FNIE ) CCls (110 mL), B 5 i A iR77 AIBN (1.91 g, 11.66
mmol) F NBS (11.41 g, 64.11 mmol), KFAE 80°C RN 12 /Mo W R BEIEIE, JERAEKE B T19
10 FP& . @ PedEENT A Camig: 2O =50:0) 5214hE5% 4-2. 'H NMR (400 MHz, CDCls) &
7.87(dd, J=8.4,72Hz, 1 H),7.71 (dd, J = 8.0, 1.2 Hz, 1 H), 7.44 (t, J = 8.0 Hz, 1 H), 4.89 (s, 2 H).
W2 WEW 43 G
7] [ SO I E4-2 (3.5 g, 13.97 mmol) , HERFEEEEREL (2.63 g, 20.96 mmol) FI¥EH/DMF (35 mL),
BEJ5 IO AIDIPEA (5.42 g, 41.92 mmol), JRBAE25C R RBI12/MET o R MR 10 mL H2OF 10 mL
15  EtOAc %k, /KMAEOAc (10mL x2) M, 10 mL WAE KL, KRR TE, o, k4H
HUARAT BV G o B I PRI Z AT A CRlE: 2088 285 =10 : DS 21165474-3.'H NMR (400 MHz, CDCls)
§:7.71(d, J=8.4Hz, 1 H), 7.64 (d, J= 8.4 Hz, 1 H), 7.37 (t, J = 8.0 Hz, 1 H), 4.14 (s, 2 H), 3.73 (s, 3 H), 3.49 (s,
2 H).
L3 B 44 B
20 FRBSEHIIAALEYD 4-3 (3.5 g, 13.53 mmol) 7 THF (40 mL) , H,O (10 mL) , FE/EMAGF(Boc).0
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(4.43 g,20.30 mmol) F1 NaHCOs (2.27 g, 27.06 mmol) , K NAE 35°C B 12 /N o B IH 20 mL HoO,
A EtOAc (20 mL x2) #H(, 20 mL WA SRS, TKMBRIT8, 38, REGAHAHEIH .
W PO EST CRMiEE: ZBRZEE =510 2B EMLEY 44,

4. HLEW 45 EHL
) s N R I 4-4 (4.3 g, 11.99 mmol) F1E 7T EtOH (40 mL), H20 (20 mL) , B J5 I A7 Fe (2.01
g, 35.96 mmol) 1 NH4Cl1 (641.09 mg, 11.99 mmol) , SSiAE 75°C N 2 /N o S SR8, SN 20 mL
H>O F1 20 mL EtOAc, M, 7KHIF] EtOAc (20 mL x2) FE, 20 mL ARG, KGR T
B, BLUE, WA A SN, B PO E YT CaMEE: ZBRZE = 5D B3UHLEY 4-5. 'TH NMR
(400 MHz, CDCl3) 8: 6.99 (t, J = 8.0 Hz, 1 H), 6.69 (d, J = 8.8 Hz, 1 H), 6.54 (d, J = 8.0 Hz, 1 H), 4.72 (s, 3 H),
3.90 (s, 2 H), 3.71 (s, 3 H), 1.45 (s, 9 H).
WIS WEY 4-6 G
) S BRI AL S 4 4-5 (3.5 g, 10.65 mmol) FIEFIFZK 35mL) , BEfSMA AlMes 2 M, 6.92 mL) ,
AT AR KRG RMAE 110°C R 12 /Mo KSR A 30 mL ) KHSO, #T NaHCOs R G 13W (pH
=5-6) VK, MEidREELNE, MW EtOAc (30 mLx2) A H, 30 mL WA sk, JToKGRIRMT
B, LU, IRGEE NS EY 4-6. "TH NMR (400 MHz, CDCls) &: 7.18 (d, J = 6.4 Hz, 2 H), 6.91 (brd, J =
6.4 Hz, 1 H), 4.77 (d, J = 32.4 Hz, 2 H), 4.43 (br s, 1 H), 426 (br s, 1 H), 1.41-1.48 (m, 9 H).
LI 6: B 4T R
1) S RO H I &) 4-6 (0.5 g, 1.68 mmol) FiE 7 DMF (5 mL) , FfiJ57E 0°C FHIA NaH (269.59 mg,
6.74 mmol, ZE/F 60%) , JBL 0.5 /N JE IR NN-— & S £ ke #h1(485.40 mg, 3.37 mmol, HCI)
RBIAE 35 CTFRM 12 /Mo RN 5 mL H20 %K, A EtOAc (10 mL x2) ZH, 10 mL A&
KB, TOKBRBRAITE, 138, RGEE VR ZILE, . S P STt (R R PR =30:1D
BEULEY 4-7.
AT AEY 4-8 G
) S S A I NAL &9 4-7 (0.5 g, 1.36 mmol) F1¥ 7 HCl/ EtOAc (4 M) (10 mL) , F#J5 R MAE 25°C T
B2 /NI RSRAEKR ER R BN EY) 4-8.

I8 WEW 49 Gk
] 5 RO I NAE &) 4-8 (240.00 mg, 788.92 umol) A1 DCM (2 mL) , F#JSMA TEA (79.83 mg, 788.92

umol) , HEPE 0.5 /NI EMKKINA BB-1 (117.79 mg, 657.43 pmol) F1 HOAc (0.1 mL) , 3 2 /NEEIIA

NaBH(OAc); (278.67 mg, 1.31 mmol) , JKNRAE 25 C F RN 12 /Mo NI 5 mLH,O ¥k, Fi] EtOAc
(10 mL x2) ZBUKA, 10 mL WA EKBEEIFRANAE, KB, ik, kg ayHEE 2

FH & o 38 i 46 HPLC 48403 30 -&4 4-9.'"H NMR (400 MHz, DMSO-ds) &: 10.70 (brs, 1 H), 8.83 (d, J=5.2

Hz, 1 H), 8.07 (s, 1 H), 7.86 (d, J = 5.2 Hz, 1 H), 7.54-7.59 (m, 3 H), 4.38 (q, J = 6.8 Hz, 4 H), 4.22-4.26 (m, 3 H),

3.40 (brs, 2 H), 3.31 (brs, 2 H), 2.78 (d, J = 4.8 Hz, 6 H), 1.34 (t, J= 7.2 Hz, 3 H).

MS m/z : 431,433[M+H]*.

: (B4 B
ﬁfir“ I AL S 4-9 (0.03 g, 69.62 umol) FTAEF H.O (2 mL) , BEE AR LiOH * H>0 (5.84 mg,
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139.23 pmol) , SBLAE 25°C NI 0.5 /Mo K e SR i J i i il % HPLC #idbf3 24L& 4. "H NMR
(400 MHz, D;0) &: 8.84 (d, J = 5.2 Hz, 1 H), 8.11 (s, 1 H), 8.07 (d, J = 1.6 Hz, 1 H), 7.45-7.60 (m, 2 H), 7.44 (d,
J=52Hz, 1 H), 4.62 (s, 2 H), 449(br s, 2H), 4.29 (1, J = 7.2 Hz, 2 H), 3.71 (s, 2 H), 3.49 (br t, J = 6.8 Hz, 2 H),
2.94 (s, 6 H) MS m/z : 403,405[M+H]*,

5 SR 5: EW S5
0
HO
/)
NN N/D/CI
-
O \\\
N—
/
oo o b o b
a Br
\©\/ cl HN Boc\ Boc\
51 52 53

AN
0. OH N— \N/
Y o

Boc. N o /) /)

— — \D\ — N —» O N

@ﬁ e TRERS 6 WY

OC N cl
Boc’ HN

Cl

57 58 59
o
-\
o HO
BB-1 N1/ N cl N_1/ N cl

g\ g\

N N
d d \\\
Ne N

5-10 / 5

B L LB 52 B
5-1 (20 g, 116.56 mmol) F1 CCls (200 mL), F 5 MAIAGF AIBN (11.48 g, 69.94 mmol)Fl NBS (31.12 g, 174.84
10 mmol), SSVEAE 85°C IR 16 /Mo S By e if 5 i ek e v, BB EH] — S bedkid (100mLx3)
PRV R A 15 B HEL Wl B 20 AL COMBI-FLASH 43 25 CBf IRk : A2k : 2.8 2. 1F= 1
0 % 50:1) , 4iffg307™= 5% 52,
W2 WEWS3 G
F] s NP 5-2 (5.6 g, 22.36 mmol), DIEA (8.67 g, 67.07 mmol, 11.68 mL)F1 DMF (50 mL), #Rf5IIAH
15 ZRWERIAERH: (4.21 g, 33.54 mmol), KERALE 25°CHHE 16 /Mo A R SEH AN 500mL 7K, Z MR Z 1R
I C100mLx5), &IFAYAE, FERTCKERIR T 1. J SR 48 450> al o L™ ol 1 B s AR L
COMBI-FLASH 75 & (BHEMPE: AMlt: ZMBROBE= 1.0 = 1:1) , giftbB52)7=4) 5-3. '"HNMR (400MHz,
CDCls) & =7.94 (d, J = 8.8 Hz, 1H), 7.72 (d, J = 2.0 Hz, 1H), 7.36-7.39 (dd, J =2.0, 8.8 Hz, 1H), 4.10 (s, 2H),
3.73 (s, 3H), 3.45 (s, 2H), 2.10 (s, 1H). MS m/z : 259 [M+H]*.
20 B3 EWS4AEM
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I [ S H AR N 5-3(4.0 g, 15.46 mmol), DCM (40 mL), DIEA (6.00 g, 46.39 mmol, 8.08 mL), DMAP
(94.46 mg, 773.22 ymol)Fl Boc,O (13.50 g, 61.86 mmol, 14.21 mL), [ NRAE 40°CHEEE 16 /N . [ N R
A 200mL 7K, AEH R CFE (150mLX3) ZB, S3FAHUEIE R TOKEBR 15, R IRSE 15 204
Fe s B E AL COMBI-FLASH 73 & (BAEWGE: Ak ZROFE= 1.0 & 5:1) , 4k
B35 5 5-4. MS m/z : 259 [M-99]*,
LU 4 LB 55 B
) S SR AN 5-4 (4.0 g, 11.15 mmol), Fe (1.87 g, 33.45 mmol), NH4C1 (2.39 g, 44.60 mmol, 1.56 mL), EtOH
(60 mL)H1 HO 20 mL), RMEEHRE =R, RIGHE T0°CHEE 6 DB o [ BRI R LI g, JFH R
e (200mLx3), R IE ARG BR 2 QBN B, ACGH A ZSFHE3EE (200mLx3), & IFAHAHIEM
TR BN T8, s e 40 45 308 o IR i 5-5. 'THNMR (400MHz, CDCl3) & = 6.96-7.07 (m, 2H), 6.60 (br
d, J=1.6 Hz, 1H), 4.42 (br s, 2H), 3.82 (br s, 2H), 3.73 (br s, 3H), 1.47 (br s, 9H). MS m/z : 329 [M+H]*.
WS . E 56 G
7] [ SO TN 5-5 (3.60 g, 10.95 mmol), THF (30 mL)A1 H>O (5 mL), #RJ5 I\ NaOH (656.95 mg, 16.42
mmol), K SRAE 15 CHEEES AN o 1) SRS IM 25FR B 2 pH=5-6, I\ & Z. B3 B =X (100mLx3),
G ICE PRI E KRR T4, DR iR 445 217 5 5-6. MS m/z : 315 [M+H]*,

LI 6 2 LB 5T Bk
] S RO 5-6 (2.0 g, 6.35 mmol)Fl EtOAc (20 mL), %45 i\ DIEA (2.46 g, 19.06 mmol, 3.32 mL)F!
T3P (8.09 g, 12.71 mmol, 7.56 mL, S0%4E /), KBRLE 15CHAE 0.25 /M, AREACREEER. FRNM
W 100mL 7K, # B, KA ZERZE (100mLx3) ZEE, & AN I IOKBR BN T4,
18] 4G AU, 8RR G0 15 BRH & L A 2R ZBR A R T 2% )5 T 0849 2172 i 5-7 . MS m/z : 241 [M-55]+
BT . WE 58 Gk
1) J5 23 NN 5-7(1.8 g, 3.40 mmol) A1 DMF (20 mL), 0°C F A NaH (543.49 mg, 13.59 mmol, 60%4{i[¥),
SONVRAE 15 CHEEE 1 /N, ARG R RSO I NN-" R E R iR (978.57 mg, 6.79 mmol), #x
1 S BORAE B RS T T 40°C 5RE 16 /N o sz 87 AR 5 K B R 150 N P BT A B /K 0 HH (200mLD,
IR CIEFERL (40mLx3), & A NUHIE R oK BRER 5, B AN R ARG 45 200 o R
M AEE AN COMBI-FLASH 70 & (BRI — Sk WlE=1:0 £ 10:1) , 2550 5-8.
IHNMR (400MHz, CDCls) 8 = 8.01 (s, 1H), 7.41 - 7.31 (m, 2H), 7.25 (s, 1H), 4.50 (br s, 2H), 3.98 (br t, J = 6.0
Hz, 2H), 3.92 (br s, 2H), 2.36-2.39 (br t, J = 6.4 Hz, 2H), 2.13 (s, 6H), 1.47 (br s, 9H). MS m/z : 368 [M+H]*.
BB 8 EW 59 Gk
7] [ SO TN 5-8 (1.6 g, 4.35 mmol)Fl EtOAc (20 mL), 4R 5 7] e M H I\ HCI/EtOAc (4 M, 16.98 mL),
B A BRAE 25 CHAE 0.5 /DB, A REABBEAEER. BRI E RS FE 5 59,
A9 . EW 510 G
i) S SR AN 5-9 (305.62 mg, 1.00 mmol)F1 DCM (3 mL), #A/5MIAN TEA (169.43 mg, 1.67 mmol, 233.05
ul), $EE 1N, AR BB-1(150 mg, 837.18 umol) A1 HOAc (0.1 mL), M IRAKLEHEEE 2 /N N
ABERRWN AN (354.87 mg, 1.67 mmol), BRLE 15°CHERE 16 /N o IR SSIHE H I NTRER A Rk v
WA pH=7, FESBUKMA & H R (10mLx3) FEE, & 3A P A LKA T, Rk S
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PR~ 5, R SEE HPLC 435 O, 4ifkfG 2078 5-10. MS m/z : 431 [M+H]*

BB 10 - (A S B

) S SR R IIN 5-10 (80 mg, 185.65 umol)F1 HoO (2 mL), #RJ5 1A LiOH * H,0 (9.35 mg, 222.78 umol), &
RIVEAE 15°C #4820 4350 o In) i SV R I TM HCL B 31 pH=6 . ) S 181 HPLC 43 & CFE - Waters Xbridge
150x25mm Sum; JsHAH: [ZK(10mM NHHCOs5)-ACN]:B%: 5%-30%,12min) , Zift3 2754 5. 'HNMR
(400MHz, CDCl3) & = 8.57 (d, J = 5.2 Hz, 1H), 7.76 (s, 1H), 7.68 (br d, J = 5.2 Hz, 1H), 7.48 (br d, J = 8.8 Hz,
1H), 7.33-7.35 (dd, J = 3.2, 5.2 Hz, 2H), 4.18-4.21 (br t, J = 6.8 Hz, 2H), 3.94 (s, 2H), 3.62 (s, 2H), 3.28-3.32 (br t,
J=72Hz, 2H), 3.19 (s, 2H), 2.85 (s, 6H). MS m/z : 403 [M+H]*.

SEHER 6: B 6
[o]
HO
/)
;N Cl
O \\\
N\
/
6
Boc
O | (0]
~ ~
O — Cre— vy — vy
cl NO, cl NO, cl NO, cl NO,
6-1 6-2 6-3 6-4
N\
0 N~
Boc o R\\NH o /)
—_— N/\n/ N N —_— N Cl
o Boc™ cl
cl NH, \
Boc’
6-5 6-6 6-7
o] (0]
/\O HO
\N/ N o) — =
BB-1
/) p_«o—\ Ny N N N
N Cl
N Cl N Cl
O (o]
AN ~ ~
6-8 6-9 /N\ 6 /N\

AL WEW 62 G

1) S RO H I AL A4 6-1(10 g, 58.28 mmol) A CCly (110 mL) , KSR AIBN (1.91 g, 11.66
mmol) F1 NBS (11.41 g, 64.11 mmol), KM IEAE 80°C NI 12 /NI . KB, MMRAEKE EhiT
FREVEG . PO EAT A CHEE: ZFR OB =50:1 HEILED 6-2. 'H NMR (400 MHz, CDCls)
8:8.05(d, J=2.0Hz, 1 H),7.58 - 7.62 (m, 1 H), 7.57 (d, J = 14.8 Hz, 1 H), 4.80 (s, 2 H).

B2 AW 6-3E

7] [ SO I EYI6-2 (4.2 g, 16.77 mmol) , HEEHBEEEMRH (3.16 g, 25.15 mmol) F¥EFDMF (40
mL) , B IIAIRGRIDIPEA (6.50 g, 50.30 mmol) , SBAE25'C R M 12700 o S ST 10 mL HoOF110
mL EtOAc #H, KAHAHEOAe (10 mLx2) #HL, 10 mL MM EHKEG, KRBT, oS, &
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45 HUAHA 2N, . @ POE R EATA AL (B 28R 28 =10 : 1) 5314k 546-3. 'H NMR (400 MHz,
CDCls) &: 7.96 (d, J = 2.0 Hz, 1 H), 7.57-7.63 (m, 1 H), 7.55 (d, J = 2.0 Hz, 1 H), 4.08 (s, 2 H), 3.73 (s, 3 H), 3.44
(s, 2 H).

A3 WEW 64 G

i) S N RIS 6-3 (4.30 g, 16.62 mmol) ¥55 THF (40 mL) #1 H20 (10 mL) , B 5 I A&7 (Boc )0
(5.44 g,24.94 mmol) 1 NaHCO; (2.79 g, 33.25 mmol) , R BIRAE 35°C KRN 12 /N BRI 10 mL H-0,
M EtOAc (10 mL x2)  #H(, 10 mL WA SRS, TR, 3%, REGAHAHEIH .
W PR EST CRMEE: ZBRZEE =51 2B 2HLEY 6-4.

A4 WEY 6-5 G

1] S R H NGB 6-4 (4.8 g, 13.38 mmol). ¥ 71) EtOH (50 mL)FI H2O (25 mL) , B J5 IR F Fe (2.24
g, 40.14 mmol) 1 NH4Cl1(858.77 mg, 16.05 mmol) , [N AE 78°CF s vi 2 /NI o S SV IE, SN 20 mL
H>0 F1 20 ml EtOAc, 73, /KA EtOAc (20 mL x2) ZHL, 20 mL YR Hhak vk, KBRS T4E,
LR, WA P 205 o I8 I PasE E ATl CamliBk: 2R 2T = 5: 8216 EY 6-5. 'H NMR (400
MHz, CDCls) 8: 6.86 (d, J = 8.0 Hz, 1 H), 6.61-6.64 (m, 2 H), 4.40 (s, 2 H), 3.78 (s, 2 H), 3.70 (s, 3 H), 1.45 (brs,
9 H).

LIRS B 6-6 £ R

7] ) SO HIIAEYD 6-5 (3.5 g, 10.65 mmol) FEFFK@B5mL) , BEEIIA AlMes 2 M, 6.92mL) , i
HAERBRAEIRZIE RBLEAE 110°CR B 12 /M R 30 mL 1] KHSO4 H1 NaHCOs VR & ¥R (pH
=5-6) VK, MEIREEE IR, A EtOAc (30 mLx2) FEEL, 30 mL MR Hhkess, ToKBRERAT
e, Sk, KRAAHAEEINLED 6-6

LI 6: WEW 6T G

1) S RO H AL A 6-6 (0.5 g, 1.68 mmol) FiE 7 DMF (5 mL) , Ffi/57E 0°C FHIA NaH (269.59 mg,
6.74 mmol, #ifE 60%) , 0.5 /M JEIAGRFLN-— F &R LM (485.40 mg, 3.37 mmol, HCI) ,
RBIAE 35°C N RBL12 /NF e RBEA 5 mLH0 K, A EtOAc (10 mL x2) ZH, 10 mL A K
Pedk, OKBREREN TR, ¥, RAHEHAMEEG . B E el (C&EH R Bl =30:D 7
I ED 6-7.

LT B 6-8 H R

) S S A I NAL &4 6-7 (0.4 g, 1.09 mmol) A7 HC/ EtOAc (4 M,10 mL) , Bl 5 BAE 25°C F B 2
N o RBHRAE KR LR TR R &9 6-8.

AR AW 69 B
1] 5 RO I AL &) 6-8 (240.00 mg, 788.92 umol) A1 DCM (2 mL) , F#JSMA TEA (79.83 mg, 788.92

umol) , FHEE 0.5 /N FRIZIIA BB-1 (117.79 mg, 657.43 pmol). HOAc (0.1 mL) , &M 2 /MEEIIA
NaBH(OAc)s (278.67 mg, 1.31 mmol) , IR 25 °C N B 12 /Mo RBEA 5 mL HO %K, H EtOAc

(10 mL x2) FHOUKA, 10 mL MR EKEGEEIHFMAIE, TKmMBRATR, ik, KaHIEE2)
FH & o L 4 HPLC 24k 5 24644 6-9.'H NMR (400 MHz, DMSO-ds) &: 10.80 (br's, 1 H), 8.88 (d, J=5.2
Hz, 1 H), 8.13 (s, 1 H), 7.91(d, J= 1.6 Hz, 1 H), 7.75 (d, J = 1.6 Hz, 1 H), 7.53 - 7.57 (m, 1 H), 7.47 - 7.50 (m, 1
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H),4.55(brs,3H)4.39(q,/J=72Hz, 2H),4.34 -4.43 (m, 1 H), 421 - 4.32 (m, 4 H), 3.58 (br s, 2 H), 3.33 (br s,
2H),279(d,J=4.8Hz, 6 H), 1.35 (t, J=7.2Hz, 3 H). MS m/z : 431,433[M+H]*.

L9 AW 6 Gk
7] ) SO HIIAEYD 6-9 (0.03 g, 69.62 umol) AR HO 2 mL) , FlJEII A LiIOH-H20 (5.84 mg,

5  139.23 umol) , MEAE 25°CF B 0.5 /N o ¥ e S8 s d ik il % HPLC Aifb 5 214659 6.
'H NMR (400 MHz, D,0) &: 8.82 (d, J = 5.6 Hz, 1 H), 8.08 (s, 1 H), 8.03 (d, J = 5.2 Hz, 1 H), 7.59 (s, 1 H), 7.50
(s, 2 H), 4.62 (s, 2 H), 4.26 - 4.36 (m, 4 H), 3.77 (s, 2 H), 3.49 (br t, J = 7.2 Hz, 2 H), 2.95 (s, 6 H).
MS m/z : 403,405[M+H]*.
Sl 7: B 7

0
HO
¢ N
e

) \\\ cl
N~

10
| | I
Oj/o Oj,o Oj/o
Br HN Boc\N Boc\N
NO, NO,
Cl Cl
NO, NO, NH,
Cl Cl Cl
71 7-2 7-3 74 7-5
AN
N~ N,
Bog OH 0 /) N
N cl /)
. /\[O]/ . R\\ NH (I . O N . 0O J cl
Cl
Boc/N HN
76 7-7 7-8 79
o] o]

/
BB-1 NN N
—_— —_—
-
0 \\\ cl
N
/

7-10 7

N—
/

B BT T2 ER

Kb & 7-1 (5 g, 29.1 mmol) ¥ T CCL (50 mL), A EI5# NBS (10.4 g, 58.28 mmol) #1 AIBN (2.87 g,

17.48 mmol) MIAZIR S F, 80°C FRML 16he LIRS 15 CHFmk R4 3 ZH & 7= St
15 HENTSE, WEGEE: Al R OE=1:1 2 0:1. W EREEILED -2

W2 WEW T3 ERK
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KAE4 72 (11.5 g, 45.91 mmol) FNHE R F T Eh 2 £5(8.65 g, 68.87 mmol) ¥ T DMF(15 mL)H', 40°C T

TiHE 16he MWK (S0mL) F#fEHH A ZBR OB (20mLx3)FEEL,  &HA YU KGRI T8,

o, BERYE. MAREEEENT A, R AR ZRZEE=10: 1-5:1-1:1-0:1. TR

JEIRGEAE 21L& 7-3.  1H NMR (400 MHz,CDCls) & ppm 7.38 - 7.52 (m, 3 H) 3.85 (s, 2 H) 3.75 (s, 3 H) 3.49

(s, 1 H)3.39 (s, 2 H).

LU 3 LB T-4 B

Kb & 7-3 (4.5 g, 17.40 mmol)iF T DCM (50 mL)H, [ R BRI BoeaO (7.59 g, 34.79 mmol),

DMAP (106.27 mg, 869.87 umol)H1 DIEA (4.50 g, 34.79 mmol), 40°C Rtk 16h. S MR A2 =18 37 K
(20mL) #fe, R (10mLx3), &IHHAHAE IR AT, 38, RS E 2

&4 7-4. 'H NMR (400 MHz, CDCl3) & ppm 7.28 - 7.44 (m, 3 H) 4.44 (d, J=12 Hz, 2 H) 3.89 (s, 1H), 3.76 (s,

1H),3.66 (s, 3 H) 1.36 (d, J=16 Hz, 9 H).

LU 4 LB TS ER

A T-4 (3 g, 8.36 mmol) FTNH.CI (536.74 mg, 10.03 mmol) ¥ T EtOH (30 mL) F1H,0 (15 mL)IiE&

WA, 70°CHEEE 2he ROME KR (100mL) FH] 4R ZBRAHL (30mL) x3, &IAPAH, ToKeR

FRANT-1, LUk, JEVR R4S 31k &% 7-5. 'H NMR (400 MHz, MeOD) § ppm 7.20 (dd, J=8, 1.19 Hz, 1

H) 6.99 (d, J=4 Hz, 1 H) 6.61 (m, 1 H) 4.47 (s, 2 H) 3.86 (s, 2 H) 3.68 (s, 3 H) 1.48 (s, 9 H). MS m/z : 329

[M+H]*.

WS - EWT-6 G

&Y 7-5(2.7 g, 8.21 mmol) F1 LiOH-H-O (1.03 g, 24.64 mmol) % T THF (60 mL) A1 H>O (12 mL) KR

EWHIT, 15C P She RV SOC RIERSE. AT Q0mL) x2 WERRKSHREE

#J7-6. 'H NMR (400 MHz, MeOD) & ppm 7.06 (dd, J=8.0, 1.38 Hz, 1 H) 6.82 (d, J=8 Hz, 1 H) 6.49 (m, 1 H)

4.79 (s, 2 H) 436 (s, 2 H) 1.38 (s, 9 H)o MS m/z : 315 [M+H]*

LI 6: B TT EK

B &4 7-6 (2.4 g, 7.62 mmol), TsP (7.28 g, 11.44 mmol, 6.80 mL, 50%41 %) KK ¥ T EA (60 mL) Al DMF

(60 mL)BREERH, 15°C THHE 12he REOEAK (100mL) MBI LM OB (S0mL) x3 2,

AHUAH KRBT, o3, RRERGEEILEY 7-7. MS m/z :241 [M-56+H]*

BT WEWT-8 G

BAEY 7-7 (2.1 g, 7.08 mmol) 3T DMF (50 mL), 0°C FR#ARH A NaH (1.13 g, 28.31 mmol, 60%%H

Yo RMEAE 15°C FHRFE 0.5h, 4 RS O (2.04 g, 14.15 mmol) #EE| R B 1, 40°C

TR 12he RN FAWEFIEAEIEE (100mL) #KIHEH 28R LB (30mL) x3 X0, &IA A+

KRR THE, 18, BURRSE. M@ ENT AR, MR A 2RZEE=10:1 £ 01,

VRS I R MR AE 3 B E P 7-85

W8 EWT9 G

&Y 7-8 (0.75 g, 2.04 mmol) ¥ T EA(2mL) ', KRPTIMA HCI/EtOAc (4 M, 10 mL)¥ER, 20°C #ii+:

lhe MR BB NERIBER SR (20mL) FIHH B ZE (10mL) x3 I, &3 A3
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TR W08, IR RAGBFENLEY) 79. MS nv/z : 268 [M+H[*,

IR G T-10 G A%

BLEY 7-9 (037 g, 1.38 mmol) AT DCM (5 mL)H', TEA (218.10 mg, 2.16 mmol, 0.3 mL)i# ¥ PH=S,

SONAR 2 IIANALE Y BB-1 (247.59 mg, 1.38 mmol), FIVKZBEZE™Y PH=6, 15°C Ntk 0.5h. F

NaBH(OAc)s (585.75 mg, 2.76 mmol) MIAZIS itk Zd,  15°CAREE 16h. SN A M FIBRIR A AT

HKQO0mL), LMRLHEE (10mL) x3 %H, & IFANUAHIFH KRBT, ik, BIERERIMLEY)

7-10. MS m/z : 431 [M+H]*.

IR 10: HWEW T B

AW 7-10 (0.05 g, 116.03 pmol) AT LiOH-H,0 (9.74 mg, 232.06 umol) ¥ T MeOH (1 mL)#, 20°C F#i

PE0.2h, [ N B IE, 208 4% HPLC 4385 . )5 AL B 11654 7. TH NMR (400 MHz, DMSO ) § ppm 8.47

(d, J=4.0Hz, 1 H) 7.66 (s, | H) 7.58 (d, J= 4.0 Hz, 1 H) 7.49 (d, J = 8.00 Hz, 1 H) 7.28 (t, J = 8.00 Hz, 1 H)

7.18-7.23 (m, 1 H)4.05-4.13 (m, 1 H) 3.95-4.02 (m, 1 H) 3.86 -3.89 (d, J= 12.00 Hz, 1 H) 3.76 - 3.79 (d, J =

12.00 Hz, 1 H) 3.67-3.70(d, J = 12.00 Hz, 1 H) 3.47 - 3.50 (m, 2 H) 3.34 (m,1 H) 3.06 (s, 2 H) 2.82 (s, 6 H).
SEHER 8: LAY 8

0
HO
- F
/
0
g\N
o] \\\
N—
00 ' 0
r ; Y Y P
0. Boc. 0C..
@\/\Br T CE\H/\H/ D ) - P \ - Boc’N
NO, Nno, © E;H ©\)
NO, NH, F
8-1 8-2 83 8-4 8-5
(o] O
Sn— Sn— "o HO

0 NH .o NH BB Nt N . N N I
oo™ TR0T UL

B EW 82 G

A e MR 8-1 (20 g, 85.46 mmol), DIEA (33.14 g, 256.39 mmol, 44.66 mL)H! DMF (200 mL), #RJ5 1
AH AR TR IR (16.10 g, 128.19 mmol,), KBIKAE 25 CHEHE 16 /N o 7] SBLRHINA 100mL 7K, %4
JEHRZBR B (50mLxS) FE, &6 MU A KBRS TR, R E 2. = EtE
AL COMBLI-FLASH 7085 (BREEWKBE: Ak ZMRBR= 50:1 & 11D, 43 215 ek &
8-2. 'HNMR (400MHz, CDCl3) § = 7.71 - 7.73 (m, 1H), 7.40- 7.42 (m, 1H), 7.32 - 7.38 (m, 1H), 4.06 (d, J =
1.6 Hz, 2H), 3.68 (s, 3H), 3.45 (s, 2H), 2.19 - 2.31 (m, 1H). MS m/z : 243 [M+H]*.
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LU 2 LB 8-3 B

1) S5 23R HFAR N 8-2(20.7, 85.47 mmol), DCM (200 mL), DIEA (33.14 g, 256.40 mmol, 44.66 mL), DMAP
(522.07 mg, 4.27 mmol) 1 Boc,O (37.31 g, 170.93 mmol, 39.27 mL), SN FHEF] 40°CHtEE 16 /N5 H
R R #MITBoc,O (18.65 g, 85.47 mmol, 19.63 mL), & MRAE 40°C AR LA HE: 16 /T o 7] i SR H 0 200mL
K, RIEHZIE R (150mLX3) FHL, G IANUARIH K BBRNTB, R4S 208 e HE™
Hid A3 AL COMBI-FLASH 7058 (BREEMGE: A ZMROBR= 1:0 & 5:1) , 4ibE3IE Gk
75 8-3 . THNMR (400MHz, CDCls) § = 7.62 (br t, J = 7.6 Hz, 1H), 7.43 (br t, J = 5.6 Hz, 1H), 7.30 - 7.35 (m,
1H), 4.80 (s, 2H), 3.90 - 3.99 (m, 2H), 3.71 (s, 3H), 1.38 (br s, 9H). MS m/z : 243 [M-99]*,

BB 3 A 84 Gk

F] [ SO NN 8-3 (17.6 g, 51.41 mmol), Pd/C (5 g, 51.41 mmol, 5% purity) 1 EA (300 mL), Jz /3K & 5
SR SREAE 25°CRI H2 (1SpsiD VEFT FHERE 11 /N o s s P ek e T i, A R 4% (300 mLX3),
DBV S R A 15 2] 35 (et ™ i 840 MS m/z < 313 [M+H]*,

W4 E 85 G

F] [ SO NN 8-4 (5 g, 16.01 mmol) FTFFZE (50 mL), 2RJE A AlMes 2 M, 12.01 mL) , NIRAE 110°C
TRPE 16 /N K RSV RS FIN 0.5M BIRRERESH (100 mL) ZK¥EW, S FEAE (200 mLX5),
& IEA VAT KRB T4, R IRGEA3 3™ 0l 8-5. MS m/z : 225 [M-55]%,

LIS - LB 8-6 B

I [ S RN 8-5 (2.5 g, 7.14 mmol)AT DMF (20 mL), 0°C FAIA NaH (1.14 g, 28.54 mmol, 60% 4 &)z N
TRAE 15°C $64F 1 /RS, SR A SR NN NN & S 2 4 iR £5(2.06 g, 14.27 mmol), 521 KB
AR AR B T 40°C HiA: 16 AN o e R F5 4 S SRR N B AL B K IR (150mL), 4R
CPBRAFEHL (40mLx5) & AN IR KB I T4, ORI/ 200 . 8™ sl ad | 3hid AL
COMBI-FLASH 7B (BREEWRSE: S H bt HEE= 1.0 £ 10:1) 4G 2158 AR~ 8-6 . 'THNMR
(400MHz, CDCls) & = 7.33-7.37(dt, J = 1.6, 7.2 Hz, 1H), 7.12 (d, J = 8.0 Hz, 1H), 7.00-7.04 (t, J = 8.4 Hz, 1H),
4.65 (brs, 2H), 4.13 (t, J= 1.2 Hz, 2H) , 3.99-4.03 (t, J = 6.4 Hz, 2H), 3.90 (s, 2H), 2.31-2.41(t, J = 6.4 Hz, 2H),
2.14 (s, 6H), 1.49 (s, 9H). MS m/z : 352 [M+H]*.

BB 6 WEW 8T ERK

) S RO H I 8-6 (1.7 g, 4.84 mmol)Fl EtOAc (10 mL), %85 7] e B H i\ HCI/EtOAc (4 M, 18.89 mL),
BRI S BIRAE 25°C 6 4E 4 /N o S RO R IR 13 277 5 8-70 MS m/z 1 252 [M+H]*

BT LB 8-8 B

7] [ SO NN 8-7(250.54 mg, 870.67 pmol)1 DCM (1 mL), 4RJ5 I0 TEA (146.84 mg, 1.45 mmol, 201.98
ul), $iEE 0.5 /NS, U BB-1 (130mg, 725.56 umol, 1 eq) , BEBZHIZ/LEN (307.55 mg, 1.45 mmol, 2
eq)MI HOAc (0.1 mL), JSRTE 15°C $i4: 16 /NI o ) S S HP oI BRIR SN A K AR B ) pH=7,
B & PP (10mLX3) L, & IHA P I TOKRBRA T8, #7 W@t HPLC 405, 46
A3 F7 i 8-8. 'THNMR (400MHz, DMSP-d6) & = 11.24 (m, 1H), 8.88 (d, J = 4.8 Hz, 1H), 8.15 (s, 1H),
7.90-7.92 (dd, J = 1.6, 5.2 Hz, 1H), 7.64 - 7.65 (m, 1H), 7.49 (d, J = 8.4 Hz, 1H), 7.28 - 7.33 (m, 1H), 4.65 (br s,
2H), 4.36-4.42 (q, J = 7.2 Hz, 4H), 4.28 (br t, J = 7.2 Hz, 2H), 3.62 (s, 2H), 3.29 - 3.34 (m, 2H), 2.77 - 2.79 (m,
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6H), 1.35 (t, J = 6.8 Hz, 3H). MS m/z : 415 [M+H]*.
LR 8 WEW 8 B
) S SR I 8-8 (100 mg, 241.27 umol)F1 HoO (4 mL), #8)5 I LIOH.H20 (12.15 mg, 289.52 pmol), &
BORAE 15 CHERE 20 4081 B AN IMHCL B ) pH=6. J BikiE HPLC 438, 4ifbig 2075 8.
THNMR (400MHz, DMSP-d6) & = 8.62 (d, J = 5.2 Hz, 1H), 7.90 (s, 1H), 7.67-7.68 (dd, J = 1.6, 5.2 Hz, 1H), 7.45
-7.47 (m, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.17 (t, J = 8.8 Hz, 1H), 3.99 (br t, J = 6.0 Hz, 2H), 3.82 (s, 2H), 3.77 (s,
2H), 2.99 (s, 2H), 2.36 (t, J = 6.4 Hz, 2H), 2.12 (s, 6H)o MS m/z : 387 [M+H]*.

LHER 9: EW 9

(o]

(¢} HO

AL WEW9-2 &

) S N RIS 9-1(5 g, 32.23 mmol) ] CCls (100 mL) » BE/S AR AIBN (2.12 g, 12.89
mmol) FI NBS (7.46 g, 41.90 mmol) , KF{E 80°C T B 12 /N o g NI IE, JERAEAKR ER 15
FIR A B PR ENTAL ChhBE: ZR B =50:1) 21L& 9-2. TH NMR (400 MHz, CDCls) &:
8.12(dd, J= 8.8, 5.2 Hz, 1 H), 7.30 (dd, J = 8.8, 2.8 Hz, 1 H), 7.12 - 7.19 (m, 1 H), 4.81 (s, 2 H).

LU 2: EW 9-3 E

) R BRI AL G 9-2 (4.2 g, 17.95 mmol) , HZABRT BEEREEh (3.38 g, 26.92 mmol) FE 77 DMF (35
mL) , K57 DIPEA (6.96 g, 53.84 mmol) , SMNAE 25°C NM 12 /Mo B 20 mL H,0
F120 mLEtOAc ##:, /KAHA EtOAc (20 mLx2) ZEHL, 10 mL HEFAEHKES, KB TE,
I, WGAPMEEAN . WO 2T aith ik ZBRZE =10 1) B3IMLEY 9-3.
A3 WEW 94 G
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W S BRI &9 9-3 (4.2 g, 17.34 mmol) F1¥A7 THF (45 mL) , H.O (15 mL) , FiEIARF(Boc)0
(5.68 g,26.01 mmol) FI NaHCOs (291 g, 34.68 mmol) , KMB{E 35°C F B 12 /Mo SRR IT 20 ml H-O,
F EtOAc (30 mL x2) ZEHL, 20 mL WEFIE KIS, TKMBATE, &3, REGEVAG IS .
TIPS BT CHMEE: 4R OB = 5:1) A5 2146 54 9-4. 'H NMR (400 MHz, CDCl3) §: 8.13-8.16 (m,
1 H), 7.30 - 7.38 (m, 1 H), 7.07 - 7.16 (m, 1 H), 4.91 (s, 1 H), 4.85 (s, 1 H), 4.05 (s, 1 H), 3.96 (s, 1 H), 3.76 (d, J
=2.0 Hz, 3 H), 1.36 - 1.50 (m, 9 H).

A4 WEW9-5 B

1) S RO H AN &) 9-4 (4.4 g, 12.85 mmol) FE 7 EtOH (40 mL), H.O 20 mL) , B /S AR Fe (2.15
g, 38.56 mmol) H1 NH4CI (825.04 mg, 15.42 mmol) , RIAE 78°C F L 2 /NI o e SRk, Y300 30 mL
H,0 F1 50 ml EtOAc, 70, KA EtOAc (30 mL x2) ZHL, 30 mL {ANE Hhak vk, TKBERS T4,
THE, YA VAR R I PO E AT CRlEE: R CEE = 5:D A EGEY) 9-5. TH NMR (400
MHz, CDCls) 8: 6.81-6.85 (m,, 1 H), 6.73 (d, J = 5.2 Hz, 1 H), 6.71 (dd, J = 2.8 Hz, 1 H), 4.43 (s, 2 H), 3.81 (brs,
2 H), 3.71 (s, 3 H), 1.46 (br s, 9 H).

LIRS B 9-6 H R

7] [ SO HIIAEYD 9-5 (3.3 g, 10.57 mmol) FFEFIFZK 30mL) , BH/EIA AlMes 2 M, 6.87 mL) ,
HEA AR ZIRG RAE 110°C B 12 /Mo [ SR 30 mL ] KHSOs A1 NaHCOs IR &R (pH
=5-6) VK, MEIREEE IR, A EtOAc (30 mLx2) FEEL, 30 mL MR Hhkess, ToKBRERAT
e, Sk, KRAAHAEEENLED 9-6,

LI 6: WEW 9T E

1) S RO H I E 9-6 (0.5 g, 1.78 mmol) F1iE 7 DMF (5 mL) , Ff/57E 0°C FHIA NaH (285.41 mg,
7.14 mmol, 40 60%) N 0.5 N IR NN = a5 268 2 £5(513.90 mg, 3.57 mmol, HCI) ,
RBIAE 35 °CF B 12 /Mf o RS 5 mL H0 K, F EtOAc (10 mL x2) ZEH, 10 mL MRk
Pedk, OKBREREN TR, ¥, RAHEHAMEEG . B E el (C&EH R Bl =30:D 7
1A% 9-7. TH NMR (400 MHz, CDCls) &: 7.30 (br dd, J = 8.4, 4.8 Hz, 1 H), 7.08-7.13 (m, 2 H), 4.52 (br s, 2
H), 3.95 - 4.04 (m, 1 H), 3.84 - 4.05 (m, 3 H), 2.62 (s, 1 H), 2.39 (t, J = 6.4 Hz, 2 H), 2.15 (s, 6 H), 1.48 (br s, 9 H).
LR T: B 9-8 H R

4] S SR H I N A4 9-7 (0.45 g, 1.28 mmol) FIYE 71 HCY EtOAc (4 M) (SmL), FfifFRBAE 25°C Fx
B2 /Mo RSIRAEKIR ERFHENLED 9-8.

LIRS LB 99 Bk
7] [ S H I NAL &40 9-8 (0.22 g, 764.53 umol) 1 DCM 2 mL) , Ffif5 i1\ TEA (77.36 mg, 764.53 pmol) ,

0.5 /NI JER NI BB-1 (105.37 mg, 588.10 pumol) , HOAc (0.1 mL) , 52 2 /NI JE I NaBH(OAc)s
(249.28 mg, 1.18 mmol) , JMNAE 25C F M 12 /M. MEH 5 mLH0 %K, ] EtOAc (10 mL x2)
FERKAH, 10 mL RS SRR GHANVUE, TKEBRA TR, S, R AVAIS RS . B H &
HPLC A8 21k 54 9-9. 'H NMR (400 MHz, DMSO-de) 8: 11.07 (br s, 1 H), 8.88 (d, /= 5.2 Hz, 1 H), 8.16
(s, 1 H), 791 (d, J= 5.2 Hz, 1 H), 7.67-7.90 (m, , 1 H), 7.42-7.48 (m, 2 H), 4.59 (br s, 2 H), 4.39 (g, J = 6.8 Hz, 2
H), 4.33 (brs, 2 H), 4.24 (brt, J = 7.6 Hz, 2 H), 3.59 (br s, 2 H), 3.32 (br s, 2 H), 2.79 (d, J = 4.4 Hz, 6 H), 1.35 (t,
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J=6.8Hz, 3 H).

L. LLEWI HK
0] S RS2 T AL S 4 9-9 (0.05 g, 110.88 pmol) A7) H20 (2 mL) » B 5 MG LIOH.H20 (9.31 mg,

221.76 ymol) , KFAE 25°C N RN 0.5 /Mo 5 K B2t o8 5 @ i il % HPLC 203 8| &47 9. '"H NMR
5 (400 MHz, D;0) &: 8.84 (d, /=52 Hz, 1 H), 8.11 (s, 1 H), 8.07 (d, J= 5.2 Hz, 1 H), 7.54 (dd, J = 8.8, 48 Hz, 1
H), 7.40 - 7.46 (m, 1 H), 7.34 (d, J = 3.2 Hz, 1 H), 4.60 (s, 2 H), 4.27 - 4.33 (m, 4 H), 3.72 (s, 2 H), 3.49 (t, J = 7.6
Hz, 2 H), 2.96 (s, 6 H). MS m/z : 387[M+H]*,
SEHER 10: AW 10

o]
HO
- 1L
g\N F
O \\\
N-
| N
[
0.0 Oj,o o)
o)
o Boc.. NH
Br N ~ Boc. j/ N RL N F
OO - OO =y = =y = O
F NO, F NO, Boc F N
F NH Boc’
F NO, 2
101 102 103 104 105 106

— o)
N o ) P
S 0_‘ 0~ - HO
)
o BB-1 NN N N_fi N
N F
N F
o \\\
N
, N

10
10 10-7 10-8

A EW10-2 G

4] S RO AN 10-1 (25 g, 106.83 mmol), DIEA (41.42 g, 320.48 mmol, 55.82 mLg)F1 DMF (100 mL), #&/5

I H 2R P IR E6(20.12 g, 160.24 mmol), S MEAE 25 CHiH: 16 /Mo 17 SOOI 500mL 7K,

PR ZBEFEEL (100mLx5) & FHAHUAE, I T KBBRAN T4 I R e A ™ o R s B 2hid A
15 HLCOMBI-FLASH 73 (BAEZWE: Al ZMR4ME= 1.0 £ 1:1) , 22 aiil . 5305 Gk

RF7 i 10-2. 'THNMR (400MHz, CDCl3) 8 = 7.61 - 7.66 (m, 2H), 7.28 (dt, J = 2.7, 8.0 Hz, 1H), 4.03 (s, 2H),

3.68 (s, 3H), 3.40 (s, 2H), 2.08 (s, IH). MS m/z : 243 [M+H]*.

AR 2 . EY10-3 5

] S N PR O 10-2 (24 g, 99.09 mmol), DCM (250 mL), DIEA (38.42 g, 297.27 mmol, 51.78 mL),
20  DMAP (605.29 mg, 4.95 mmol)Fl Boc20 (64.88 g, 297.27 mmol, 68.29 mL), [IORLE 25 CHFE 16 /Nt &

BRI E] 40°C RS 16 /N MZEENTRN (PLATE 1, Ak ZBRZEE=3:1, A Rf=0.6) &

s JERHERIFE G . FURRGR I 200mL 7K, A5 ZER 2B (150mLX3) R, &A1
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A K BRBR AN T, JRUEIRA AT BRI o K™= Sl B 3 A0l COMBI-FLASH 73085 (B k:
FilE: ZBROB=10 £ 5.1 , #Aik5#) 10-3.

'HNMR (400MHz, CDCls) 8 = 7.71 - 7.76 (m, 1H), 7.64 - 7.66 (m, 1H), 7.36 (q, J = 6.8 Hz, 1H), 4.81 (d, J =

15.3 Hz, 2H), 4.11 — 4.16 (m, 2H), 3.74 (s, 3H), 1.46 (s, 5H), 1.38 (s, 4H). MS m/z : 243 [M-99]*.

AR 3 EY10-4 G

I [ S RN 10-3(31 g, 90.56 mmol), Pd/C (5 g, 90.56 mmol, 5%%4i /%) MeOH (400 mL), Bk & 4,
W, RISAE 25°CHIH2 (15psid) AF A A 16 /N SO AT I g, I ) B SEER (300mLX3),
TRV AR 5 27 i 104

IR 4 WEY 105 B

[F] NI FR I 10-4 (5 g, 16.01 mmol) 1 toluene (SO mL) , RJEIIA AlMes 2 M, 12.01 mL) , SNIRAE
1LOCHEFE 16 /N o K5 S SOR R INA 0.5M BRIREH K IE T (50mL), LR ZBEEEHL (50mLx5),
E A AT T KGRBR AN T4, BUEIRAEAT ZPRLA, o RL= Sl B )i HL COMBI-FLASH 4385 (B6/E
M AW LR ZBE= 1.0 £ 10:D , 2B H= 5 10-5. 'THNMR (400MHz, CDCl3) & = 8.44 - 8.64 (m,
1H), 7.07 (br s, 1H), 6.61 - 6.73 (m, 2H), 4.25 - 4.43 (m, 4H), 1.31 - 1.37 (m, 9H). MS m/z : 225 [M-55]*.
AR5 B 10-6 Bk

F] SN HRFR I 10-5 (2.3 g, 4.60 mmol)Fl DMF (20 mL), 0°C R NaH (735.23 mg, 18.38 mmol, 60%40 /%)
SNEAE 15°C $iEE 1 /N, SRS R OSOFHOINA NN-Z R EE R Zfe Eh iR £(1.32 g, 9.19 mmol), &1
RSIRAE R SRY TR T 40°CHERE 16 /T o S Bl J5 4 SRS RN MR S Kl h (150mL) 2
TR ZBRAEEL (40mLx3), & A NIRRT, BURIRGEF B & A RoE i B sl
COMBI-FLASH 43 & (BAE#ME: & H ke FFE=1:0 £ 10:1), 4i{b15%] 10-6. "HNMR (400MHz, CDCls)
§= 731 (brd,J=32Hz IH),7.08-7.11 (dd, J = 2.0, 9.6 Hz, 1H), 6.96-6.99 (dt, J = 2.8, 4.8 Hz, 1H), 4.50 (brs,
2H), 3.95-3.99 (t, J = 6.4 Hz, 2H), 3.90 (s, 2H), 2.42 (t, J = 6.4 Hz, 2H), 2.16 (s, 6H), 1.39 - 1.48 (m, 9H). MS
m/7 2 352 [M+H]*.

AR 6: WEY 107 Bk

7] [ S H TN 10-6 (640 mg, 1.82 mmol) 1 EtOAc (2 mL), R 5 7] s S A N HCI/EtOAc (4 M, 20 mL),
IR BRAE 25°CHidE 1 /M. @EENTRI (PLATE 1, —&Fht: FEE=10:1, Rf=0) &/r: JEE
HRIFERE Yo SBORRE R 45155 10-7. MS m/z : 252 [M+H]*,

AR T WEY 10-8 Bk

7] [ SO H TN 10-7 (250.54 mg, 870.67 umol)F1 DCM (1 mL), 85 I\ TEA (146.84 mg, 1.45 mmol, 201.98
ul), #EEE 1/NEE, ARUOIN BB-1 (130 mg, 725.56 umol) Al HOAc (0.1 mL), JSHR4kSi#: 2 /N
ANBERRINE N AM(307.55 mg, 1.45 mmol), SNRTE 15°CHEHE 16 /BT o ] SUSI I N BRBR 0 L RK i
WE 2 pH=7, BESWOKMA &P (10mLX3) RE, & IFA YU I IS KBRR A T8, = St
HPLC 73 &, 4l 453 =4l & o R 1 5 B 7= i GBI HPLC 2305, 404615 27 10-8. 'HNMR (400MHz,
DMSO-d) §=11.09 - 11.12 (m, 1H), 8.89 (d, J = 5.2 Hz, 1H), 8.18 (s, 1H), 7.92 (d, J= 5.2 Hz, 1H), 7.57 - 7.62
(m, 2H), 7.28-7.31 (dt, J = 2.4, 8.4 Hz, 1H), 4.62 (br s, 2H), 4.37 - 4.42 (m, 4H), 4.27 (br t, J = 7.2 Hz, 2H), 3.65
(s, 2H), 3.31- 3.33 (m, 2H), 2.79 (d, J = 4.8 Hz, 6H), 1.35 (t, J = 6.8 Hz, 3H). MS m/z : 415[M+H]*.
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LR 8 LAY 10 B
H) S SO AN 10-8 (100 mg, 241.27 umol) AT H20 (4 mL), #RXJ5 A LiOH.H>0 (12.15 mg, 289.52 umol),
SNIRAE 15 CHERE 20 0%k 1SRN IMHCL B3| pH=6. [ Mi#EE HPLC 435, 4ifb8 307 5,
10. 'HNMR (400MHz, DMSO-d6) & = 8.62 (d, J=5.2 Hz, 1H), 7.87 (s, 1H), 7.67 - 7.68 (m, 1H), 7.36 - 7.46 (m,
2H), 7.10 (dt, J = 2.4, 1H), 3.97 (br t, J = 6.4 Hz, 2H), 3.82 (s, 2H), 3.66 (s, 2H), 2.98 (s, 2H), 2.35 (t, J = 6.4 Hz,
2H), 2.12 (s, 6H)o MS m/z : 387 [M+H]*,

SR 11: B 1

HO

Fm G G GO

F 114 F 112 113
(o} \N/
. BOE 0\ ’)LNH F o N/)F
COY =0 = 0
NH, N
F 115 116 B 1

— P 0
N — O O\ HO=
N p—«o BB-1 ) p
o /)F o= A\ NN N NN N
» N
0 & s
o ; d

HN \\\ \\\F

11-8 11-9 /N\ 1 /N\

1 A& 112 G
) S SR IR &9 11-1(15 g, 96.70 mmol) FI¥E 7 CCls (150 mL) , B J5 i AR5 AIBN (11.11 g, 67.69
mmol) 1 NBS (30.98 g, 174.05 mmol) , J[ZSFE 80°C N 24 /NI o B iiidie, JemaEKRE BT
FREVE G B PR BT A CRMEE: 2R 2B =50:1) 32154 11-2. 'H NMR (400 MHz, CDCls)
8:7.41-7.44 (m, 1H),7.26(d,J=8.0Hz, 1 H),7.14 -7.20 (m, 1 H), 4.48 (s, 2 H).
A2 WEY 11-3 5
7] ) SO HIIA &Y 11-2 (4.7 g, 20.08 mmol) , HZ#E B Eh B2 £5(3.78 g, 30.13 mmol) HIE 7 DMF (50
mL) , FE/EIMAIRG DIPEA (7.79 g, 60.25 mmol) , SNIAE 25°CN b 12 /Mo S B 30 mL HaO
F130 mLEtOAc ##, /KAHA EtOAc (30 mLx2) ZEHL, 30 mL EFAEHKES, KB TE o
I, WAGAVMEZAN . WP ETaith ok ZRZE =10 D B3EEY 11-3.
B3 AV 11-4 E R
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W) S SR I AL EH11-3 (5.2 g, 21.47 mmol) FHEFITHF (50 mL) , H.O (17 mL) , BfiJ5 A RF(Boc).0

(7.03 g,32.20 mmol) FINaHCOs (3.61 g, 42.94 mmol) , JBAE3S5C FRBI12 /M. M HI20 mL HoO,

FIEtOAc (20 mLx2) Z£HL, 20 mL WRIEHKEEG, TKmIRA TR, &8, RAAVAIEZH . @

PR BT CHMEE: 2R = 5:1) 4itb 5 3110 &4911-4. TH NMR (400 MHz, CDCls) 3: 7.46 - 7.54 (m,

1 H),7.36 (brd, J= 8.0 Hz, 1 H), 7.19-7.27 (m, 1H), 4.59 (d, J=13.2 Hz, 2 H), 3.99 (s, 1 H), 3.87 (s, 1 H),

3.73-3.77 (m, 3 H), 1.40-1.46 (m, 9 H).

BB 4 AW 11-5 B

) 5 SR I NAE &40 11-4 (7 g, 20.45 mmol). #5771 EtOH (70 mL)A1 HO (35 mL) , Bl 5 I AN R7 Fe (3.43

g, 61.35 mmol) 1 NH4CI (1.31 g, 24.54 mmol) , RNAE 78°C RN 2 /N o [ BB E, SRV IN 30 mL H>0

A150 ml EtOAc, 77, 7KAHA EtOAc (50 mL x2) ZEHL, 50 mL YA€ Shkvess, KBBR8, o

I, WRGEA VAR ZIRLS, . PR BT Al CRlBE: OB = 5:D 31L& 11-5. 'H NMR (400

MHz, CDCls) 8: 6.93-6.97 (m, 1 H), 6.76 (d, J = 7.6 Hz, 1 H), 6.56 (br s, 1 H), 4.56 (br s, 1 H), 4.48 (s, 2 H), 3.80

(s, 2 H), 3.70 (s, 3 H), 1.46 (s, 9 H).

AR5 EW 11-6 G

7] ) SO AT A 11-5 (6.2 g, 19.85 mmol) FEFFZK (60 mL) » B I AlMes (2 M, 12.90 mL) ,

WE T AR =R G RBAE 110°C R 12 /N [eREAH 30 mL ) KHSO, F1 NaHCOs (178 & #5 (pH

=5-6) VK, MEIREEE IR, A EtOAc (30 mLx2) FEEL, 30 mL MR Hhkess, ToKBRERAT

B, Tk, KAAHAEEINLED 11-6,

BB 6: AW 11-T H 1L

) 5 N RIS 11-6 (0.5 g, 1.78 mmol) A7 DMF (S mL) , BAJ/S7E 0°C ML NaH (285.41 mg,

7.14 mmol, Zi/E 60%) , K 0.5 MEEIMNIRA NN-—REER 2688 (513.90 mg, 3.57 mmol,

HCl) , JBIAE 35 °CF R 12 /Mo BB 5 mL HO 2K, i EtOAc (10 mL x2) ZE{, 10 mL

R K ek, oK BRI AT, TL ik, R4 A HUHAS B, 8 Pttt Zprai i & be: FEE =30:1)

REWED 11-7.

AT AEY 11-8 G

4] S RO H I AN A 11-7 (0.5 g, 1.42 mmol,) R 7] HCV EtOAc (4 M,5 mL) , B 5 SOMAE 25°C R R 2

N o ROBIRAE KR LR TR B &4 11-8.

AR EW 119 G

A s N AR I AL &4 11-8 (0.5 g, 1.74 mmol) A1 DCM (2 mL) , Bl/E I TEA (175.82 mg, 1.74 mmol) ,

PEE 05 /NI EHIMAN BB-1 (207.55 mg, 1.16 mmol) A1 HOAc (0.1 mL) , N 2 /MEJEIA

NaBH(OAc)s (491.01 mg, 2.32 mmol) , KMAE 25 ‘C F&M 12 /M. KM 5 mL H.O #°K, A EtOAc
(10 mL x2) FHOUKA, 10 mL MR EKEGEEIHFMAIE, TKmMBRATR, ik, KaHIEE2)

F . W % HPLC 4ifk i3 2140 &4 1149,

LI (EW 11 AR

) 5 B2 H I AN A0 11-9 (0.05 g, 120.64 pmol) FYE 7 H.0 (2 mL) , B HIA 55 LIOH-H>0 (10.12 mg,

241.27 umol) , RMAE 25°C FIRFL 0.5 /N o i i S 8 5 T8 1) %6 HPLC 20643 201664 1. 'H NMR
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(400 MHz, D>0O) 6: 8.85(d, J=5.2Hz, 1 H), 8.11 (s, 1 H), 8.02 (d, J= 1.6 Hz, 1 H), 7.41 - 7.52 (m, 2 H), 7.38 (d,
J=72Hz 1H), 465 (q,J =356 Hz, 2 H), 432-4.41 (m, 3 H), 3.81-3.84 (m, 1 H), 3.74 - 3.81 (m, 1 H),
3.71-3.73 (m, 1 H), 3.59-3.62 (m, 2 H),2.93(d,J 11.6 Hz, 6 H). MS m/z : 387[M+H]".

SHEH 12: 4EW 12

O
HO
/)
NN N IN\
g\ /
N
O
N
5 2
& R 25
_o o _0O N
|N\ IN\ o BB
- = ~ ~
No, No, oYY oYY
Z > No, Z NH,
1241 12-2 12-3 124
\ \
o}
/O | fo) o] N— (o} N—
/)\\NH CI/\’N\ - ').\\N/\/ ,)\\N/\/ BB-1
_— —_— —_—
NJ} N/ HN_ /N
(0] —
N N O\ N= N=
125 126 127
o} 0
-\
o} HO
/ /
N\ N N N\ N\ N N N\
g/\ J - g/\ @
N N
o o
N— N—
12-8 12

B 122 G
FEFR L T4t 0 B R A N R 1241 (0.15 g, 1.09 mmol)FE 7 — 8 /NFR(4 mL), [FIA 2 Fhin N — AL
10 (132.55mg, 1.19 mmol) , 7E 100°C N 12 h, FAERFIIAN SmL /K, 2 ZEEFER (20 mLx3) , &If
AN, A5 mL A HKERS, KBBR8, 108, R RATRZE G, S P E Al (B
i 504 T Bk 2B 2 R=1:1) 551 12-2. 'H NMR (400 MHz, CDCl3) 8:10.27 (s, 1 H), 8.98 (d, J = 4.40 Hz, 1 H),
8.25 (d, J = 8.00 Hz, 1 H),7.70 (dd, J = 8.40, 4.80 Hz, 1 H). MS nv/z : 153 [M+H]*.
B2 123 G
15 FEWSE T A IR P N R 12-2 (1 g, 6.57 mmol) A /K S I kE(10 mL), B )5 HA& R P InA
BB-3(1.57 g, 6.57 mmol), HOAc (39.48 mg, 657.43 umol, 37.60 pL), 7 25°CF, #$E0.5h, BEFIMA
NaBH(OAc); (2.79 g, 13.15 mmol), 7E 25°C F, #it#E 0.5 h, FAK R I 10 mL 7K, — S EEEL(50 mLx3),
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HIFANAE, 5 mL WAREKBEG:, TOKMBRITEE, o3, WERSSEH] 12-3. MS m/z : 376 [M+H]*.
B3 12-4 B
FETR G B B R N BORE 12-3 (1.8 g, 4.80 mmol)A 20 mL MR LB, F#A R INA PA/C (2 g, 5%
4if), Hy (15psi) MEEF, 7E25°CF, M 05h, FMEAFISIE, EREERSE, 52 12-40 MSm/z
346 [M+H]*.
B4 12-5 SR
FEFR S T4 (6 B O R I N 12-4(0.2 g, 579.05 pumol) A1 5 mL o7k B 2K 1) 4 2 Hh in A = H 2E4R(2 M, 579.05
ul), 7E 110°CFRAL 12h, FERFIIA S mL K, ZERZBEEER (50 mLx3) , &FFAHAE, 5 mL Al
KBRS, TOKBRBR AN T8, L, BRI 40 A3 R 8 de Pt Z AT (e s — S e B9=20:1-10: 1
4lifh 5% 12-5. 'THNMR (400 MHz, CDCls) 8: 9.01 (s, 1 H), 8.23 (dd, J = 4.40, 0.80 Hz, 1 H), 7.27 (dd, J = 8.00,
0.80 Hz, 1 H), 7.12 (dd, J = 8.00, 4.80 Hz, 1 H), 7.04- 7.06 (m, 1 H), 6.36 (dg, J = 6.00, 2.80 Hz, 2 H), 4.19 (s, 2
H), 3.72 (s, 5 H),3.67 - 3.68 (m, 5 H). MS m/z : 314 [M+H]*.
B S 12-6 Bk
FEFRSE T4 06 2R R oI\ BB 12-5(1000.00 mg, 3.19 mmol)F1 20 mL DMF, £ 0°CF, FKZHFIA
NaH (382.96 mg, 9.57 mmol, 60% i), 7 0°C T, M 0.5 h, BEF AN 2-5-N,N-— F -2 f R iR #1.(689.53
mg, 4.79 mmoLHCl), £40°C &, KB 12h, FAERTIMA S mL K, LMROEEAER (50 mLx3), &AL
H, 5 mL BAIE KBRS, TR T, B, BRIRAS B, R PR AT (e SR
b EE=10:1-5:1) 2itf8 3] 12-6. MS m/z : 385 [M+H]*.
B 6: 127 Bk
FEFRSE T 0 B O A N 12-6 (0.1 g, 260.10 pumol, 1 eq)MEH] TFA (1 mL) , 7£ 40°C K, M 1h, #
W RWEWRSE, FRRBRIREAKIERET AR pH N 7, ZIRETEFER (3x10 mL) , H#f K FI R4
TR CBRIR L, AHRIEIE R E/52) 12-7. MS nv/z @ 235 [M+H]*.
BT 12-8 HHL
FEFRSE T 0 2R LU AN 12-7 (0.04 g, 223.25 pumol) A1 3 mL LK FEE, A& RPN BB-1, HOAc
(1.34 mg, 22.32 umol, 1.28 uL), £ 25°C R, #i$E 0.5 h, B 5 1\ NaBH;CN (28.06 mg, 446.50 umol), £ 25°C
N, BEEE 120, AR RPIIA S mL K, MR ABEAER (50 mLx3) , S§IFAHUHE, 5 mL WA HKBEE,
TeTK R A5 1L, SRVRRE IR 45 45 2K &, Rl ) % HPLC 44045 31 12-8.MS m/z : 398 [M+H]*.
LIRS 12 5K
FEWSE T PR O AR I Bk 12-8 AT 1 mL H,O, £ 25 CF, [FARHIIA LIOH-H0 (966.97 ug,
23.05 pmol), fE25 C TS5 min, [AREEFIIA IM HCl /KIFREE] pH=6, KRPKIEEH4 HPLC
srEaifk, BE1EY 12, 'H NMR (400 MHz, D20) §: 8.44 (brd, J=4.80 Hz, 1 H), 8.30 (brd, J=4.40 Hz, 1
H), 7.73 (br d, J = 8.40 Hz, 1 H), 7.64 (s, 1 H),7.54 (br d, J = 4.40 Hz, 1 H), 7.41 - 7.46 (m, 1 H), 407 (brt, J =
6.80 Hz, 2 H), 3.85 (s, 2 H), 3.73 (s, 2 H), 3.07 - 3.14 (m, 4 H),2.66 (s, 6 H). MS m/z : 370 [M+H]*.

LR 13. AW 13
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I 1. 132 &R

5 FETSE TR B O o N R 13-1(3.00 g, 24.17 mmol) Al 20 mL SOCL, £E 80°C R 2 h, K RE#

RS, 55132, MS m/z : 143 [M+H]*.
2. 133 &

FEFR S T4 06 B O oI N BB 13-2 FIIE 77 DMF (10 mL), FBJE R RPN NN-—J 3 2% (1.80
g, 13.92 mmol, 2.42 mL) , BB-3 (1.44 g, 6.03 mmol), #£25 ‘C'F, ##k 12h, FAERPIMA SmL K, L8]
10 ZBEEER (30 mLx3) , &GFHFAVIAE, 5 mL BAEEKEEL, KB TE, S, IBRRERSES 2

PCT/CN2019/074144

o ;L
NH
W
O\ =N

134

L, A ENT e S E=10:1) 46458 2) 13-3. MS m/z : 346 [M+H]*.

3. 13-4 5

FEFRSE T 0 2R LU AR InN 13-3 (0.15 g, 434.29 pumol) ALK B ZKG mL), FIE RPIMA=FIEE @M,
43429 uL), £ 110°C R 12 h, [FAERFAIIN 5 mL /K, ZBRZEERR (30 mLx3) , & AV, 5mL
15 MERMEEhAKTE, LKA T, ok, EREERSES 2, &8

=20:1-10:1) #i{k5 5] 13-4, MS m/z : 314 [M+H]*.

P RN (R R P
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B4 135 G
FEFRSE T4 ) 2R LU A I N R 13-4 (0.1 g, 319.13 umol) 1A 7 DME(Q2 mL), £ 0°C F, FKZRFIA
NaH (38.30 mg, 957.39 umol, 60%), £ 0°C NN 0.5h, BlEHIIN 2-5-N,N-—F - 2.1 Hh#L ££(68.95 mg,
478.70 umol, HC1), 7F 40°C T &ML 24 h,AERFIIAN 5 mL 7K, ZBRZEFER (50 mLx3) , &AL,
5 mL MAIEEKEGE, TOKRBRETE, &8, BUERARZE, S PEEE T (&P b P
=10:1-5:1) #fi{¢45%] 13-5. 'H NMR (400 MHz, CDCl3) &: 8.50 (d, J=5.60 Hz, 1 H), 843 (s, 1 H), 726 (d, J =
7.60 Hz, 1 H), 7.12 (d, J = 5.20 Hz, 1 H), 6.41 - 6.44 (m, 2 H), 3.94 (t, J = 6.40 Hz, 2 H), 3.76 (d, J = 7.60 Hz, 6
H), 3.67 (s, 2 H), 3.61 (s, 2 H), 3.14 (s, 2 H), 2.40 (t, J = 6.80 Hz, 2 H),2.12 (s, 6 H).
MS m/z : 385 [M+H]*,
LIRS 13-6 SR
FEFRSE T4 ) 2R O oI N R 13-5(0.1 g, 260.10 umol)FTE T TFA (1 mL) 7E 40°C K, $it#E 1 h, Bk
Rk, MWHBREMKEBETER pH N 7, ZRZEEFER (20 mLx1) KM EZBEKRS, A2
MR CFRIRI, AR, USR] 13-6. MS m/z : 235 [M+H]*,
LI 6: 137 Gk
FEFRSE T 06 B O oI\ R BB-1(0.04 g, 223.25 pumol)F1E 75 MeOH (3 mL), B /5 I\ 13-6 (52.31 mg,
223.25 umol), HOAc (1.34 mg, 22.32 umol, 1.28 pL), /£ 25°C ~, #ii$¥: 0.25 h, 5 1A NaBH3CN (28.06 mg,
446.50 umol), £ 25°CF, #HiFE0.25h, FERFIMA 5mL K, ZERZEEFEI (30 mLx3) , &HEHAH,
5 mL MAIEEKBEG, TOKBREREN T4, 108, IRURUE IR ZIR G, M fl% HPLC 20453
13-7. MS m/z : 398[M+H]*.
LT 13 &K%
TS T i B A n N 1327 (0.01 g, 23.05 pmol, HCI YRV HoO (1 mL), 7£25°CF, FHAKZRFIA
LiOH-H,0 (966.97 ug, 23.05 umol), £ 25°CF, #H+: S min, KSR ERERKER (2 mol/L) I % pH Ky
6, RSVRZET, B H4% HPLC 4046455 13. 'THNMR (400 MHz, D-0) &: 8.52 (t, J = 5.60 Hz, 2 H), 8.38
(s, 1 H), 7.72 (s, 1 H), 7.63 (d, J = 5.20 Hz, 1 H), 7.35 (d, J = 5.60 Hz, 1 H), 4.21 (t, J = 6.40 Hz, 2 H), 3.96 (s, 2
H), 3.67 (s, 2 H), 3.31 (t, J = 7.20 Hz, 2 H), 3.21 (s, 2 H),2.84 (s, 6 H). MS m/z : 370 [M+H]*.

MR 14: AW 14

HO
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BMD 883 o b 0
= \Hﬁro\ I?MB O BMD. j/
) N NH
O e O IO e e
02 NP o, © B evo-N_ ¢/ N\
| —
Z Nh,
141 142 14-3 145

N BB1 - -
— ?, _>o /) o— NN NN
N
JQ 0 > >
BMD" 146 Z \\\

14-8 14

-~ /N\

/
B A 142 S
7] ) SO H I &) 14-1 (10 g, 72.40 mmol) FNEFR ZH 2K (50 mL), IN#AE] 140°C J5 /£ BIFARA F ot
IONRF —F AR (12.05 g, 108.60 mmol), [ZMAE 140 C TR 12 /Mo SRy, KT Lk
FEASEPRLS. E PR R CRlEE: AR OTE = 1:1 ) 4B E1LEY) 14-2. TH NMR (400 MHz,
CDCls) & ppm 10.56 (s, 1 H), 9.45 (s, 1 H), 9.09 (d, J= 4.8 Hz, 1 H), 7.77 (d, J = 4.8 Hz, 1 H).
A2 AW 14-3 G
[F] [ SO AN &40 14-2 (1.9 g, 12.49 mmol)F{L &4 BB-3 (1.69 g, 14.99 mmol) FIEH] —&F 4 (20
mL)FHEE (10 mL) , MINJUESER T pH = 5-6, N 0.5 /M JEIINRF NaBH(OAc); (5.29 g,
24.98 mmol) , RMAE25 CFRB2 /Mo RMHEA 20 mLH,0 WK, HOBREE (20ml X2) AFHL,
20 ml YR KBRS, TOKBRERAN T, I8, RATEVUAEEERE, @ Pod BT il 2%
LR =5:1-3:D) A [3RNEY 14-3 .
B3 LAY 14-4 SRR
IA] S B HIIANAGL &4 14-3 (1.8 g, 4.80 mmol) FEHZEE(20 mL)FI7K (10 mL) , FSIIAIRFH] Fe
(803.44 mg, 14.39 mmol) 1 NH4CI (307.79 mg, 5.75 mmol) , KM FE T8 C RRM 2 /M. NS, 1%
TWAEAKIRE FR e K75 . I 30 mL H20 M1 30 ml ZFR 286, 70, KMFAZRZE (20 ml X2)
FHL, 30 mL MR EK PR EE, TOKBRBR T4, 108, IRAEA HIAHS 2L 5 14-4. MS n/z : 346[M+H]*,
L4 EW14-5 G
) SR BRI AL S 14-4 (1.2 g, 3.47 mmol) FAFIF K12 mL) , BEEMA=FEE 2 M, 226 mL) ,
RS RER ARG RBAE 110 "CIBE 12 /MBS A 20 mL #AT KHSOs ¥R K, A 10 mL 18
A NaHCO3 A TE W pH = 7-8, WIS ANEWEAKMA LR 28 (30 mL X2) ZE, 20 mL R
EAKBRGREIFANIAE, TKBRERI T4, sk A SR E 14-5. MS m/z : 314[M+H]*,
LIRS G 14-6 EK
I [ S H I NAL &40 14-5 (0.9 g, 4.79 mmol) F1DMF (10 mL) , Fif57E0 "C RN NaH (765.91 mg, 19.15
mmol, 60% #ii[E), B 0.5 /N JE ARG NN- P e A L L #hig 6138 g, 9.57 mmol) , RMAE 25 °C
R 12 /M. N 10 ml H0, FZERZES (10mL X2) #HL, 10 mL MR Hk ek, KRR
T, BLUE, RGEAVARGE R . PO ENT (SR b B =50 ¢ D AR A 14-6
'H NMR (400 MHz, CDCls) 5 ppm 8.61 (s, 1 H), 8.44 (d, J= 4.8 Hz, 1 H), 7.32 (d, J = 8.0 Hz, 1 H), 7.23 (d, J =
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4.8 Hz, 1 H), 6.46 - 6.53 (m, 2 H), 4.05 (t, J = 6.4 Hz, 2 H), 3.83 (d, J = 4.4 Hz, 6 H), 3.72 (d, J = 3.6 Hz, 4 H),
3.19 (s, 2 H), 2.50 (t, J = 6.8 Hz, 2 H), 2.19 (s, 6 H). MS m/z : 385[M+H]*.

BB 6: B 14T SR

) S SR RIS 14-6 (0.34 g, 1.30 mmol) FIVEFI=9 LM G mL) , FESE 40 C TR 2 /M,
SRPLEAE KGR FRGEAFEAS: . A 10 ml MRAIBRER SN R T pH = 7-8, 7E/KZR LIRGEERS . A=
AL HEE = 31 FNRS I 20 mL B2V, W98, ERAEKE LIRS RIS 14-7. MS m/z
235[M+H]*.

AT AEY14-8 G

I [ S H I NAL &4 14-7 (706.14 mg, 3.01 mmol) F4LE4 BB-1 (0.3 g, 1.67 mmol) AIHFEL (10 mL) , [
FERR T pH = 5-6, B 2 /BB 5 N7 NaBH3CN (210.43 mg, 3.35 mmol), JRMAE 25 'C R 1.5 /b
. SN 10 mL H.0 %K, FZERZEE (10 mL X2) ZEHUKAM, 10 mL A SRS EIFEHL
H, KBBR8, 9, WR4GAPAEEIEN, Edfl% HPLC 2B 3HEY 14-8. MS m/z :
398[M+H]*.

LIS B 14 B

1] S RO I &) 14-8 (0.05 g, 125.80 umol) AAF H.O 2 mL) , FEJEIMARF—/KEE AN
(10.56 mg, 251.59 pmol) , JCFE 25 C FBL 0.5 /M. S SijkiE f) 4 HPLC 4115 311 &4 14.

'H NMR (400 MHz, CDCl3) & ppm 8.54 - 8.58 (m, 2 H), 8.42 (d, J = 5.2 Hz, 1 H), 7.75 (s, 1 H), 7.66 (d, J = 5.2
Hz, 1 H), 7.39 (d, J = 5.2 Hz, 1 H), 4.24 (t, J = 7.2 Hz, 2 H), 3.97 (s, 2 H), 3.71 (s, 2 H), 3.37 (t, J = 7.2 Hz, 2 H),
3.22 (s, 2 H), 2.88 (s, 6 H). MS m/z : 370[M+H]*.

SLiEm 15: &M 15

O

N/

BMD<\, 0583 DMB { /J
l\ OH_>|\ cl H I NN o\_> RLNH N
_—
Z & | Z o N N Ns
N” T NH, N” T NH, NZ NH, BMD-~ 7\ |
Z
— N
151 152 153 154 BMD" 15-5

F 1 WEW15-2 &1



10

15

20

25

30

35

WO 2019/154261 PCT/CN2019/074144
39

) S S AL S RAL TS T5 g, 48.33 mmol) AAFIPUENTE (150 mL) , MR ZE 0 CIREE
T IMAEY 15-1 (5 g, 40.28 mmol) FIPUSERLH(S0 mL) ¥, BESZEMETIE 25 °C, B3 /M. g,
BPHEK TR LR 4E 22140 &40 15-2. 'H NMR (400 MHz, CDCls) § ppm 8.26 (br s, 2 H), 8.10 (dd, J =7.4, 1.2
Hz, 1 H), 8.04 (dd, J = 8.0, 1.6 Hz, 1 H), 6.91 (t, J = 6.8 Hz, 1 H), 4.85 (s,2 H). MS m/z : 143,145[M+H]*.
A2 EW15-3 G

5SS AL £ 152 (3.8 g, 26.65 mmol)FIfL £ 4 BB-3 (3.64 g, 31.98 mmol) F1 N,N-— F 3 F i fiz
(40 mL), BEJEIMARA NN-" R HE 2 (10.33 g,79.95 mmol) , KMAE 25 C R 12 /M. A 25
mL HoO #1130 mL ZF 288, 70, KA ZE (20 mL X2) ZH, 25 mL WAIE KRG HA
BUAH, TOKBRBREN 1, e, RATENAHGERS, B Pods Zraifh (Z&F 5 - FEE = 30:D
RENLEM 153 .

B3 AW 154 G

) S SRR I AN E P 15-3 (3.5 g, 10.13 mmol) FEAH 2K (40 mD) , BE/FMA=HES 2M, 6.59mL) ,
WHE S ARER ARG RBAE 110 "CIB 12 /N A 10 mL (# KHSO4 Al NaHCOs VR & ¥ (pH
=5-6) ¥R, @RS, ERAZKROE (Q0ml X2) FEL, 20 mL WIS EAKRL, KRR
PR, R, IRAEA PR 2 E Y 154,

BB 4 AEW15-5 G

7] [ SO I NAL &40 15-4 (1 g, 5.23 mmol) FIEF] NN- " FEIZ (10 mL) , BS540 C I NaH
(837.54 mg, 20.94 mmol, 60% i), K 0.5 /N JEIIAN NN-Z G 2SR #(1.51 g, 10.47 mmol)
SUBAE 25 "CR OB 12 /Mo IIA 10 ml HoO, KAHAIZRR M (10 mL X2) AH, 10 mL HAE#HK
P& IRV, KBB4, IRk AR 20 & i R BT (CE b Bl =50 -
DR 2 &Y 15-5.TH NMR (400 MHz, CDCls) 8 ppm 8.41 (dd, J= 6.4, 1.6 Hz, 1 H), 7.63 (dd, J=7.6, 1.6
Hz, 1 H), 7.35 (d, J = 8.0 Hz, 1 H), 7.10 (dd, J = 7.6, 4.8 Hz, 1 H), 6.46 - 6.52 (m, 2 H), 426 (t, J = 6.6 Hz, 2 H),
3.83 (d,J = 6.0 Hz, 7 H), 3.77 (s, 2 H), 3.64 (s, 2 H), 3.24 (s, 2 H), 2.57 (br t, J = 6.8 Hz, 2 H), 2.20 (s, 6 H). MS
m/z : 385[M+H]*,

WIS MG 15-6 G

F] [ SO I ANAL &4 15-5 (0.3 g, 1.14 mmol) =428 3 mL) , BE/EAE 40 C R 2 /M. NIR
TEZKIE IRAFAFEIRLN « A 10 ml YRRIBR R S AN IA R VA 1T pH = 7-8, 7E/KIE LIRSEATZPRLA, « A 50 e
HEE = 3:1 KRG TR 20 mL =R A, 18, IEVRAEACR LIRS 26 59 15-6. MS m/z : 235[M+H]*,
BB 6: MEW5T G

] [ N AR I AL &4 15-6 (0.25 g, 1.07 mmol), BB-1 (159.32 mg, 889.19 umol) FIHEE 3mL) , FIELER
N pH = 5-6, N 2 /NEHE MR EMEALEN (111.75 mg, 1.78 mmol) , JZBAE 25 C R M 1.5 /M
RS 10 mL H.0 %K, HIZMEZEE (10 ml X 2) ZEEUKAH, 10 mL MRk sgssHaHME, T
IKERERAN R, g, g A VA E B0 o % HPLC 280 30 -&4 15-7. MS m/z : 398[M+H]*.
AT WEWIS &

) S BRI AL S 15-7 (0.03 g, 75.48 pmol) FIEFZK (2 mL) , BEE ARG —KEH AN (633
mg, 150.95 umol), KMAE 25 CTFRFL 10 Fr%h. B HKEYE fG @it 64 HPLC difb 525915 - H
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NMR (400 MHz, CDCls) § ppm 8.56 (d, J = 5.2 Hz, 1 H), 8.44 (dd, J=5.2, 1.6 Hz, 1 H), 7.81 (d, J = 7.6
Hz, 1 H),7.75 (s, 1 H), 7.66 (d, J= 5.2 Hz, 1 H), 7.34 (dd, J = 7.6, 5.2 Hz, 1 H), 4.22 (t, J = 5.2 Hz,
2 H), 4.00 (s, 2 H), 3.69 (s, 2 H), 3.44 (br t, J = 5.6 Hz, 2 H), 3.28 (s, 2 H), 2.96 (s, 6 H)o MS m/z :
370[M+H]*.

SR 16: AW 16

o)
0
HO™ N~
N
N /
N
\

16-1 16-2 16-3 16-4 16-5
0 _/ Qo BB-1
(o]
JOI\/N NHBoc —» JOJ\/H NHy — o HN/\(NH == A
16-6 16-7 16-8
o) o o
o = N —» HO = ] N/\(
x |N N N /
NH N
\
169 °© 16

AL AEY16-2 G

1) S RO H AN A 16-1 (2.45 g, 28.12 mmol) FIA VU (30 mL) F7K(10 mL) , Bl I AR
WRER A 51(9.45 g, 112.49 mmol) , (Boc),0 (921 g, 42.18 mmol) , KMNFE 25 C R 12 /M. JIN 10 mL
H,0, MZMR4HEE (10 mLX2) 25, 10 ml JoKERRI T8, ik, RAGAPUEEES, A 10ml A
MK N, 10k, WG TR A R4 S 16-2. 'H NMR (400 MHz, CDCls) & ppm 5.06 (brs, 1 H), 3.60 (d, J = 5.2
Hz, 2 H), 1.45 (s, 10 H), 0.84 (m, 4 H).

A2 AEW16-3 G

] S RO I N &0 16-2 (3.5 g, 18.69 mmol)FI¥E 7 & F ke (40 mL) , BHJS IR =AM ©6.62 g,
25.24 mmol) A1 VT {RL15(8.37 g, 25.24 mmol) , JWAE 25 CFRM 12 /o B S MRTEK IR L4158 2]
F, B BOER ESr A CRmik: 2828 =5:1) 534659 16-3. 'H NMR (400 MHz, CDCl3) § ppm
5.14 (brs, 1 H), 3.59 (brs, 2 H), 1.46 (s, 9 H), 1.05 - 1.10 (m, 2 H), 0.89 - 0.94 (m, 2 H).

A3 G 16-4 G K

1) S RO H I A9 16-3 (1.4 g, 5.60 mmol) ANAR ZH AT (15mD , FEFIARA KL (92.91 mg,
559.70 umol) F1 NaCN (1.37 g,27.99 mmol) , KMAE 25 ‘CFRM 12 /Mo MM 10 mL H2O # 8¢,
MR (10 ml X2) FH, 10 ml WA K, KBBR8, RYE DU 2,
BEPGEEENT CEMEE: ZBROEE =31 kB3 EY 16-4.
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A4 GV 16-5 G
) s SR I E P 16-4 (0.8 g, 4.08 mmol) VAR Z4EE (30 mL) Mz /KA0mL) , FEfSAERR K
MAFRE (1), ERSHE T 30psi,30 CRAL 6 /o ¥ SRGE TR LI, SElEKIR Rk
4515 2510 16-5. H NMR (400 MHz, CDCls) & ppm 4.93 (s, 1H), 2.82-2.86 (t, J= 7.2 Hz, 2 H), 1.62-1.64 (t,
J=72Hz), 143 (s, 9 H), 0.77 (s, 2 H), 0.64 (s, 2 H).
WIS G 16-6 G %
I [ NI AR I AL S 16-5 (0.4 g, 2.00 mmol) A1 N, N-FEFEE (10 mL) , BEJSI0A N N- 55
ZH#(180.69 mg, 1.40 mmol) , ZZEIMNIRZEE ZHH(266.83 mg, 1.60 mmol) [ NN- 57 3 Z AR Q2
mL) , MSEBFE2S CRRB 10 404 o A 10 mL H,O ,IZFRZ. /% (10 mL X2) L, 10 mL #f1
BHOKIRG, KRBT, 338, RGAVARIE G, B 2 G 2R OB =3:0
S 210 &9 16-6. 'TH NMR (400 MHz, CDCls) § ppm 4.20 (q, J = 7.2 Hz, 2 H), 3.39 (s, 2 H), 2.74 (t, J=7.2
Hz, 2 H), 1.83 (s, 2 H), 1.71 (br t, J = 6.6 Hz, 1 H), 1.64 - 1.76 (m, 1 H), 1.43 (br s, 9 H), 1.26 - 1.31 (m, 3
H), 0.78 (brs, 2 H), 0.61 - 0.67 (m, 2 H).
AR 6: MG 16-T &%
) SRR AT AL S 4 16-6 (0.16 g, 558.73 pumol) VA7 HCU/ R 4B (4 M, 2 mL), RBIAE 25 C N M 2
NI RNTRAE K IR LIRGE1E 2UEE Y 16-T. MS m/z : 187[M+H]*.
AT GV 16-8 G %
1) S RO H AN A9 16-7 (0.1 g, 536.91 pmol) FIE I FHEE(20 mL) , Bl E IR HFEEST (174.02 mg,
3.22mmol), RMAE 75 C R 12 /e R 5 mLH.0 VK5 HHERZEE 3G EY) 16-8. MS n/z :
141[M+H]*.
LIRS G169 E%
7] ) SO H I &) 16-8 (0.07 g, 499.35 umol) FUEFIFEE(10 mL) , IIAAEY BB-1(89.47 mg, 499.35
umol), FESER T pH = 5-6, KM 0.5 /NI I AN FEEMEHH(62.76 mg, 998.70 umol) , FAE 25 °C
TRBL2 /N o BB 5 mL Ha0 K5 7R K IR R 4513 2R, @5 il % HPLC b3 211654 16-9.
MS m/z : 304[M+H]*.
A9 WEW16 G
0] S B2 T AL S 4 16-8 (0.05 g, 164.82 pmol) A7 N, N-— H R Z(2 mL) , BEJSHIA NaH (19.78
mg, 494.46 umol, 60% #ifE) , KNTE O C KRB 0.5 /MG NN-—HRESR bR H(28.68 mg,
247.23 pmol) , JBIAE 25 CFBL 12 /M. I 3 ml HoO VEK RN, B 5 AEKER - BBk 4 15 B &
W H]4 HPLC 484053010 &% 16. 'H NMR (400 MHz, D20) &: 8.79 (d, J= 5.2 Hz, 1 H), 8.02 (s, 1 H), 7.98
(d, J = 4.8 Hz, 1 H), 4.61 (s, 2 H), 425 (br s, 2 H), 3.81 (t, J = 6.8 Hz, 2 H), 3.54 (br t, J = 5.4 Hz, 2 H), 321 -
3.29 (m, 2 H), 2.03 (brs, 2 H), 1.22 (brs, 2 H), 1.11 (brs, 2 H). MS m/z : 347[M+H]*.

SEHER 17: LEH 17

O
3 = N/\qN /
HOW y w
/ \
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T

MeOOC

KCOOMe H2NOCKCONH2 HzN/X\NHz BocHN/X\NHZ

171 17-2 17-3 174
o) o o
BocHN N ~ BocHN/X\N ~N__ 4o H N/X\N ~
/X\H/\“/ —> Cbz 2 Cbz —>
o] o] o]
17-5 176 17-7
|
(o] J/N\ 0
o) o)
o]
ChN"¢ AN BB E0” N o Q N/\/<N y
T
ZJNH — Z—/NH - N ZJNH — Ho)\\gy N
Z \
178 17-9 17-10 17

B 172 G

FEFRSE T () e E R I N SR 17-1 (5 g, 31.62 mmol, 4.35 mL)FIR 71 NHa/MeOH (7 M, 50 mL), #£ 50°C

N, #HE 24 h, RREBRERYE, 53 172, MS n/z : 129 [M+H]*. 'H NMR (400 MHz, DMSO-d6) & ppm

7.80 (brs, 2 H), 7.19 (brs, 2 H),1.27 (s, 4 H).

B2 173 G

FETR e T4 B B R A I ORI U S ER A (4.4 g, 117.07 mmol)R1IE/K TUE (100 mL), 70 °C

BE S5 N JEURE 17-2 (5 g, 39.02 mmol), ZAARYY, 60°C #it#k 12h, FARRFIMA 4.5mL /K, BEEIA 4.5

mL15% EAWAKIEI, BEEIIAN 13.5 mL K, $THREAGEEE, B, B3R, #1735

BT R 25, MSm/z: 101 [M+H]*.

B3 17-4 SR

FEWS e T B P N 125 N AT S 17-3 FIALEETR (3.91 g, 39.04 mmol) FIRF (Boc)O (5.11 g,

23.42 mmol, 5.38 mL), 7£25°C F, #i{#E4h, FAERPIIA 100 mL L8R 4FE, HNBRIR Z AN K SRR
(30 mLx3), T/KBRERAN M, 1hI8, JRIRGE (3 BRI S, @ P EATaif (& ke FEE = 10:1-1:1)

%) 17-4, MS m/z : 201 [M+H]*, 'H NMR (400 MHz, CDCls) & ppm 4.86 (br s, 1 H), 2.74 (d, J = 6.0 Hz, 2 H),

2.22 (s, 2 H), 1.53 (brs, 2 H), 1.08 (s, 9 H),0.34 (m, 4 H).
B4 175 G

FEFRSE T4 06 B O oI\ JEURE 17-4 (575 meg, 2.87 mmol)F1A 7 DMF (10 mL), & & F A N.N-— 5
WA (742.12 mg, 5.74 mmol, 1.00 mL) , R AT (439.19 mg, 2.87 mmol, 271.11 uL), f£ 25°C N
B 12 h, AR RN 100 mL 88 8, FIAE EhK Bk (30 mix3) A HUAH A JoK SRR 1, ik,
RIS 3) 17-5, MS m/z : 273 [M+H]*,

LIRS 17-6 SR

FEFRSE T4 0 2 O A I N R 17-5(0.5 g, 1.84 mmol) MK A& KE(5 mL), AR F I NN-—5F
P Z#(237.28 mg, 1.84 mmol, 319.79 uL), AT R R (375.84 mg, 2.20 mmol, 313.20 uL) £ 25°C "~ M
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0.5 h &R 50 mL i — & ke, FAMAE KR (20 mLx3) , AU KRBT, ik,
R SE1S 17-6, 307 [M+H]*.
B 6: 177 Gk
FE TR T4 B B A N SR 17-6(0.4 g, 984.08 umol)F1 S it (4 mL) , BESIIAN = ZER (1 mL),
fE 25°C TR 3 hm RGN 20 mL WA SRR, & FRAER (50 mLx3) [&HFENME, 5
mL WA EKBEES, KBBR8, )8, WURRAEE] 17-7, 307 [M+H]*
BT 17-8 G
FE PR T B B O AR I N R 17-7 (0.3 g, 979.25 umol)FTE/K 2K (10 mL), AR R AN = 345
(1M, 1.96 mL) ,{E 100°C F B2 h, 4R RH NN 5 mL F IN FISRBRESIER, L8R BRI (50 mLx3),
5 mL AR EKEEG, TOKBBRAT TR, I8, RS 20 @ Pod R E AT (AT e TR =
40:1-20: DAift, 9% 17-8, 275 [M+H]*.
LIRS 179 Gk
FEPSE TR BB I JERE 17-8 (0.12 g, 437.45 pmo)AE I LR 4B (5 mL), B 5 ARG PA/C (0.1
g, 5% purity), 1 Ho(15psD FREE F, 75 25°C F, #i64E Lh BRI 8, SRR 15 2] 17-9, 141 [M+H]*,
H9: 17-10 &%
FEPSE TR BB AP AR R 17-9(0.05 g, 279.06 umoD) ALK HIE (3 mL), AR BB-1 (39.12 mg,
279.06 pumol), RFWKZEE (1.68 mg, 27.91 umol, 1.60 uL), 7E 25°C T, F#E 1 h, BEEINIAGIEIE AN
(35.07 mg, 558.12 pmol), f£25°C N, #i#E025h , FAERPIA 1 mL K, BEBERGEIHEG, M
wi B I 1) % HPLC 4fifk 152 17-10, 304 [M+H]*. 'H NMR (400 MHz, CDCls) & ppm 8.70 (d, J = 5.20 Hz,
1 H), 7.97 (s, 1 H), 7.72 (dd, J = 5.20, 1.60 Hz, 1 H), 5.93 (s, 1 H), 4.42 (q, J = 7.20 Hz, 2 H), 4.07 (s, 2 H), 3.67
(s, 2 H),3.10 (br's, 2 H), 2.81 (s, 2 H), 1.42 (t, J = 6.80Hz, 3 H), 0.486 (m, 4 H)
B 10: 17 G
FETR e T e A I SR 17-10 (0.02 g, 65.93 umol) 177 DMF (1 mL) /£ 0°C F, [k RFIIA
NaH (7.91 mg, 197.79 umol, 60% 4i/%), 7F 0°C F#HE 0.5h, SN 2-8-NN- " H&-Z g Ehig £h(14.24
mg, 98.89 umol), 7£25°C T, i 12h o FERTIIA 1 mL BAISEEKER, BOERG SRS, 8
i I ) 4 HPLC 4i4k /8 3110 &4 17, 347 [M+H]*. 'H NMR (399 MHz, D>0) & ppm 8.46 (d, J = 5.20 Hz, 1 H),
7.63 (s, 1 H), 7.57 (dd, J = 5.20, 1.60 Hz, 1 H), 3.86 (s, 2 H), 3.70 (br s, 2 H), 3.56 (br s, 2 H), 3.21 (m, 2 H), 3.09
(s, 1 H), 2.83(s, 6 H), 2.34 (s, 1 H), 0.52 (s, 2 H), 0.42 (s, 2 H)

SEHER] 18: L& 18

iCKKvx/
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Boc
H
— OV )%/\ — CbZ/NW/\N'Boc »
18-1 18-2 18-3 18-5
/A\/ H © Boc O
CIDZ\N NHy  — CbZ\N/A\/N\)J\O/\ — > CbZ\N/A\/N\)J\O/\ —
H N N
18-6 18-7 188
Boc, 0 Boc
A - Y W o
NH —
Ao N NI W
18-9 18-10 18-11 18-12
o 0
) o]
BB _ <07 P N~ HO™ P N~
N > N
N \\\ ; ~_N \\\ y
N
\ \
1813 18

WL EY18-2 Gk

F] [ SO NN 18-1 (15 g, 125.43 mmol) M1 dioxane (200 mL), #RJF A NaOH (1 M, 250.85 mL)#1 Boc,O

(54.75 g, 250.85 mmol), JRMIRTE 25 CHEF: 3 /IS o S M5 HE ) S SO P I N RN AL B K IR, L

PH=T7, Yol SRR 45 22 — N, AT MIBFREER (50mLx3) , & AT HURIIE I G AK BRI AN T, BRIk 48 1 2

=i IR R A HEE T R — 0. BEULE 18-2,

LI 2 B 18-3 K

M) S RO H I 18-2 (15 g, 81.86 mmol), ZFEZ. M5 (300 mL)F! H,O (300 mL), %A1 NalOs (70.03 g,

&wmmmmﬁRwh@ﬂwmgZ%mmmJ%ﬁE%tﬁﬁzd%hﬁ&&ﬁ*ﬁkﬁﬁ@@mmx

BAE 0.5 /NI JEH KEERGE AR AL, IR T 98 R Sl 5, RIS 5 /KA A 2R

CWEFEHL (200mLx3), & FFAHUAHIEHI TG K BRER T4, U030 H AT HUAR S5 D R IR A 45 BRE = o L™= il
I BB AL COMBL-FLASH 4385 CBREEME: Alils: ZM 2= 1:0 & 1:1) , #AipB[RaM e, 5

F)4t&4 18-3. 1H NMR (400Hz, CDCI3) § = 7.94 (d, J = 8.8 Hz, 1H), 7.72 (d, J = 2.0 Hz, 1H), 7.36-7.39(dd, J

= 6.0 Hz, 2.0Hz, 2H), 4.10 (s, 2H), 3.73 (s, 3H), 3.45 (s, 2H), 2.10 (s, 1H). MS m/z : 142 [M-55]*,

IR 3 . B 18-4 Gk

F] [ SO NN 18-3 (20 g, 101.40 mmol), THF (200 mL)F1 H>0 (100 mL), %8 J5 £ 0°C I\ LiOH.H,0 (1 M,

101.40 mL), RMFE 25°CHEFE 16 BT FRBRTIA 5% MFrEIRE R pH=3, A5 LK L EREER
(200mLx3), &I HUMIH A TG A T1, WU A DA KRN . REAERRT T
o REMLEY) 184 .

IR 4 LBV 18-5 Gk

A NI AR 18-4 (15 g, 69.69 mmol)Fl Toluene (150 mL), #RJ5 A TEA (17.63 g, 174.22 mmol) 1 DPPA

(28.77 g, 104.53 mmol), KM FESRY FLE 110°CHEFE 1 /N, SR S5 BnOH (15.07 g, 139.38 mmol),

SAE T1OCHRIG ARG F ARG 1/ o 5S2 R IR 2 338 5 ) SN RR iInN K. (300mL), A5 A 2
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CWEFEHL (150mLx3) , & A WU I TE KBB4, (50050 H A7 BUAE D ok 4 A5 B RE ™ it o R i
H 2 AL COMBI-FLASH 43 B 4lifb 43 2| Myatifi . 33L& 18-5.

1H NMR (400MHz, CDCl3) & = 6.99-7.08 (m, 5H), 5.60 (br , 1H), 4.80-5.02(m, 3H), 3.35 (br, 1H), 2.35-2.39 (m,
2H), 1.18 (br's, 10H), 0.96-0.99(m, 1H), 0.65-0.67 (m, 1H), 0.02-0.04(m, 1H). MS m/z : 221 [Ms-100+1] *
IR 5 4B 18-6 Gk

) S RO H TN 18-5 (9.3 g, 29.03 mmo) M ZLfR 2.1 (60 mL) , RSN HCVZBE 2.1 (4 M, 160 mL), X
JBIAE 25°CHERE 2 /M. RSBURRAFZIR™ . M-S Red BERT F—2. J230EY 18-6.
1H NMR (400MHz, MeOD) § = 7.30-7.36 (m, 5H), 5.09-5.16 (m, 2H), 3.03 (br s, 1H), 2.74-2.84 (m, 2H),
1.13-1.28 (m, 1H), 1.07-1.11 (m, 1H), 0.57-0.59 (m, 1H). MS m/z: 221 Ms+H] *

BB 6 AW 18-T Gk

7] [ SO H NN 18-6 (3 g, 11.69 mmol), TEA (2.36 g, 23.37 mmol)Fl 5 %t (30 mL), £ 25° C IIAZEs
18 2. g (2.39 g, 11.69 mmol)Fl HOAc (0.5 mL), KAE 25° C Hii#: 2 /NS I NaBH(OAc); (4.95 g, 23.37
mmol, 2 eq), WANRMAE 25 CHAE 16 /Mo [ARFBAFIIAK (100mD, ZFEZBRFR (100mLX3) |
EIANARIE R TOKRBRI T, BRRGE 27 5. RS EE T T 8. JENWEY 18-7.
MS m/z : 307 [Ms+H] s

BT A 18-8 Gk

7] [ SO NN 18-7 (3.58 g, 11.69 mmol), DIEA (3.02 g, 23.37 mmol)F — & F #¢ (40 mL), 2R/ A Boc,O
(3.83 g, 17.53 mmol), KRIAE 25°CHERE 16 /Do SR EIRAFAFZHE 7 oo A1 il B 3l i AL
COMBI-FLASH 4 & 4alifb 15 2 7= pati i . 15204659 18-8 . 1HNMR (400MHz, CDC3) § = 7.19-7.32 (m, 5H),
6.66(br s, 1H), 4.99-5.11(m, 2H), 4.04-4.15 (m , 2H), 3.86 (s, 2H), 3.25-3.40 (m, 2H), 2.60 (br s, 1H), 1.43 (s, 9H),
1.17-1.19 (m, 3H), 1.08 (brs, 1H), 0.94 (br s, 1H), 0.29 (br s, 1H).

LI 8 B 18-9 B

) S SR AR N 18-8 (0.5 g, 1.23 mmol), Pd/C (0.3 g, 1.23 mmol)Fl THF (50 mL), #R/FESEH =15,
FE H2 A1 25°CHEH: 0. 25 /Mo S MR IE I b o i, JF A e (S0mLx3), BV IR I 4 15 24 ™
W, RGUMCEBEAT T %, 8344 18-9. 1H NMR (400MHz, CDCI3) § = 4.43-4.48 (m, 1H),
4.17-4.20(m, 3H), 4.02-4.05(m, 2H), 3.34-3.35 (m , 2H), 1.48 (s, 9H), 1.26-1.29 (m, 4H), 1.00-1.02 (m, 1H),
0.73-0.99(m, 1H), 0.51-0.52(m, 1H). MS m/z :273 [Ms+H] *,

BB 9 AW 18-10 G

) J S RN 18-9 (033 g, 1.21 mmol), CH30Na (392.74 mg, 7.27 mmol)A MeOH (20 mL), % BifE 70°C
BEPE 16 /NI SOSIVROEIE S D R AR A8 B e AR B B B AL COMBI-FLASH 43 B 4lifk 1551
PS5 R A 18-10. MS m/z 1171 [Ms-55] +,

B 10 B 18-11 Gk

7] [ S I 18-10 (110 mg, 486.14 pmol)F1 DMF (2 mL), 0°C i\ NaH (77.78 mg, 1.94 mmol), #{$E 0. 5
AN JEINN N, "R R KRR E (140.05 mg, 972.28 umol), SBiAE 40°CHEEE 3 /N o 7] [ Byl
NS AETR (20mL), ZMRZEEFEI (SmLx3), &IFAHAEIEHTKERRMN T, WEKRSEE 2
R e R il B B AL COMBI-FLASH 73 & (ZEAAG 3™ 4liah . 53654 18-11.



10

15

20

25

WO 2019/154261 PCT/CN2019/074144
46

IR 4B 18-12 &K

7] s BRI 18-11 (60 mg, 201.75 pmol)F1 ZBR 2B (5 mLYSRJE I HCVZ R B (4 M, 5 mL) , KM
1E 25°CHEE L /NI o SOV R IR G 15 20 ™= . M= ARG BB T T — 2. 52106 18-12,
MS m/z 1198 [Ms+H] *.

B 12 ¢ LBV 18-13 ARk

F] [ SO NN 18-12 (48 mg, 205.36 pmol), TEA (20.78 mg, 205.36 yumol)F1 5 F4E (2 mL), ZRJEIA
BB-1 (36.79 mg, 205.36 umol) 1 AcOH (0.05), ) R7E 25 CHEE 1 /N JE I NaBH(OAc)s (65.29 mg, 308.04
umol), LR MAE 25°CHEFE 0.5 /NI o ) RS AR N AN B S AT B B pH=7, BUERSkR 2% —
FELGE, FAAEFIMA 0. 5nl 2. FRARYEE & HPLC 4G 214b&4 18-13. 1H NMR (400MHz,
DMSO-d) & = 8.85(dd, J = 8.0Hz, 5.2 Hz 1H), 8.05 (s, 1H), 8.02 (dd, J = 5.2, 1.6 Hz, 1H), 4.79-4.83 (m, 1H),
4.65 — 4.66 (m, 2H), 4.43-4.47 (m, 1H), 4.33-4.42 (m, 1H), 3.72 (d, J = 12.8 Hz, 1H), 3.41-3.44 (m, 2H),
3.33-3.40 (m, 1H), 2.93-2.96 (m, 7H), 1.83-1.84 (m, 1H), 1.32-1.41 (m, 4H), 0.94 (dt, J = 4.2, 6.0 Hz, 1H). MS
m/z:361 [Ms+1] *.

IR 13 B 18 AR

M) S SO TN 18-13 (25 mg, 69.36 umol)F1 H2O (1 mL), #8J5 A LiOH.H,0 (5.82 mg, 138.72 umol),
RIFE 25°CHEHE 0.5 /Mo [F) SO S HOIIN IM AR KRR B3 pH=6. FH ™ il i il £ HPLC 4i{b 3354
18. 'H NMR (400MHz, DMSO-d6) & = 8.55 (d, J = 5.2 Hz, 1H), 7.87 (s, 1H), 7.61 - 7.62 (m, 1H), 4.13 (d,
J=12.8 Hz, 1H), 4.03 (br s, 1H), 3.84 (d, J = 14.0 Hz, 1H), 3.63 (d, J = 14.0 Hz, 1H), 3.37 (br d, J = 4.8 Hz, 1H),
3.34 (brd, J = 4.2 Hz, 1H), 3.06 (br s, 1H), 2.91 - 2.95 (m, 1H), 2.84 (br d, J = 13.2 Hz, 1H), 2.67 (br s, 1H), 2.40
(br's, 6H), 1.84 (t, J = 12.0 Hz, 1H), 1.40 (br dd, J = 5.2, 5.6 Hz, 1H), 0.86 (br dd, J = 1.6, 6.4 Hz, 1H), 0.53 (br d,
J=40Hz, 1H). MS m/z:333 [Ms+H] +,

SEHEBT 19: LA 19 Bi%

0 0
HO N N
—
KJ _\—N
__
RS £k :
o) o] o} % o]
/\.( /\( /\< BB-1 Eto)‘\(/\(\N/\(
BocN —» BocN o HN o |
N NS N sh U
BB-2-1 19-1 19-2 19-3

*GAKJKN

19
L WEW19-1 &1L
FETR e B B R P N R BB-2-1(0.4 g, 1.87 mmo)AE 7 NN-—HEHBE (10 mL), £ 0CTF,

MR R H I NaH(298.70 mg, 7.47 mmol, 60% #H/E), 7E0°C F&M 0.5 /M, FfFIA NN-Z 8 HEE
LI Eh R 5 (481.92 mg, 2.80 mmol), ££ 40°C T, # 3 12 h, [FA4A R FP I 10 mLIK, 28 Z A HL(50 mLx3),
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EIAVIAE, 5 mL MR AT ORI T-5, 138, ERgGEA 2R, @ pREs ErT &
K HEE=10:1-3: )43 19-1. MS m/z : 314[M+H]*.
2. AEY 192 &%

FE TS TR B B O A i N JEDR 19-1(0.1 g, 319.05 pmol)F1R 7 HC/MeOH(4 M, 5 mL), fE25CF, #it
B 1D, AR E WA RS T 19-2. MS m/z : 214[M+H]*.
HIE 3 A EY19-3 5%

FEFRSE T4 06 2R O oI N JEURE 19-2(0.1 g, 400.35 pmol, HC1), BB-1(68.32 mg, 381.29 umol) M1 TE/K — &
FR5E(4 mL), BB S5 IR NN-" 53 R 3£ 2 144(59.13 mg, 457.55 umol, 79.69 pl), ¥K W (1.14 mg, 19.06 pmol,
1.09 uL), WK & pH N 6, 7£ 25°C R, #4: 0.5 /N, B JE I\ = LB A 44(161.62 mg, 762.58 pmol),
1E25°CF, #Hi#E 0.5 /b8, A SmL /K, HEA ST (3x30mL) L, &I3FANAE, A 5 mL HA
KPR, TOKBRRA TR, IR, WRRATAVAIS IS, SR P ST (R P P
=10:1-5: )44 15 2] 19-3. MS m/z : 375[M+H]*.

4. LEW 19 SR

FETRSE T BB O AP NN 19-3(0.05 g, 132.81 umol)FI7K(2 mL), 7E 25°C F, A&Z# A LiOH.H.O
(27.86 mg, 664.03 umol), £ 25°CF, #H: 10508, H 1 M BIEBRACER AR pH N 7, BEBEK
AR B, ML IS H] % HPLC 484645 3) 19. 'H NMR (400 MHz, D>0) & ppm 8.43 (d, J = 4.80 Hz, | H),
7.60 (s, 1 H), 7.54 (dd, J = 5.20, 1.60 Hz, 1 H), 3.74 (s, 2 H) , 3.66 (br t, J = 6.40 Hz, 2 H) , 3.40 - 3.54 (m, 4 H)

307-322(m,6H),2.81 (brs,2H),1.73(brs,2H),1.09-1.21 (t, 6 H)o MS m/z : 349[M+H]*.

SR 20: 4LE4 20
0 o)

HO N N
KJ _\—NG
R 2R
o] (o] o]
~ ~ ~ BB-1 EtOJ\C(\
BocN —» BocN — = HN i
o 0 RS v”x@
BB-2-1 201 20-2 20-3
o o)
— > HOYY N/\<N
N KJ _\_NG

WL ALEY20-1 &1L
FETR ek B B R R N R BB-2-1 (0.4 g, 1.87 mmol)MIA 7 NN-— R BEZ(10 mL), £ 0CT,

MR & H I NaH (298.70 mg, 7.47 mmol, 60% 2ifE), 7E 0°C F &M 0.5 /M, BEFIMA 1-(2-5 2525k
$t iR £:(476.28 mg, 2.80 mmol), 7E 40°C R, #itEE 12 /1, A R H NN 10 mL 7K, 2R ZBEFEHL (50 mLx3),
GIENVAE, 5 mL MEFIE KRS, JTOKEBRATR, I8, BRIRSEF 2, B P BT
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e HEE=10:1-3: )21k 5 %) 20-1. MS m/z : 312[M+H]*.
2. LAY 20-2 &%

FE TS TR B B O A i N JEDRL 20-1 (0.1 g, 321,11 pmol) AR 77 HCU/MeOH (4 M, 5 mL), 7£25°C N3
1/NES, R R EARE RS 2] 20-2. MS m/z : 212[M+H][*.
U3 EW) 20-3 E K

FETRSE T B O AP i N JER] 20-2 (0.1 g, 403.61 pumol), BB-1(68.87 mg, 384.39 umol) R /K — & H ki(4
mL), FJEIINIRFA NN-" 3R 2 (59.61 mg, 461.27 umol, 80.34 uL), VKZEE(1.15 mg, 19.22 pmol, 1.10
ul), WHR R pH N 6, 7£ 25°C K, fii#E 0.5 /N, BEE I = Z B A A 10 84(162.94 mg, 768.78 pmol),
£ 25°C F R 0.5 /Mo NN S mL K, #RRA & W e (3x50 mL) ZEHL, &HAHAE, A 5mL B
EhAK B, oK BRERAN T, (I8, R IR A HUAR 15 2R &, Aol i pRod i 2 A (C S e Y E=10:1-5:1)
alifk 15 2] 20-3. MS m/z : 375[M+H]*.

BB 4 G 20 E L

FEFRSE T4 ) 2R O A OInN 20-3(0.05 g, 133.52 umol)AI7K(2 mL), £ 25°CF, [F{& &+ A LiOH.H,0
(28.01 mg, 667.60 umol), £ 25°CF, #iH: 10508, H 1 M BIEEBRAER TR pH N 7, BEBEK
AR B, ML IS H] % HPLC 4684645 3) 20. 'H NMR (400 MHz, D>0) & ppm 8.44 (d, J= 520 Hz, 1 H),
7.60 (s, 1 H), 7.55 (dd, J = 5.20, 1.20 Hz, 1 H) , 3.75 (s, 2 H) , 3.66 (t, J = 6.00 Hz, 2 H) , 3.40 - 3.53 (m, 4 H) ,
3.26 (brt, J=6.00 Hz, 6 H), 2.81 (brs, 2 H), 1.91 (brs, 4 H), 1.73 (br s, 2 H). MS m/z :347[M+H]*.
SR 21: AW 21
Q 0

HO P N/\<N
N \J _\—O
\
B RS2
o] 0 0 o o)
~~ BB-1 ~
BocN —» BocN —» HN — » EtO = | N
N " \—o \\)N’\/o\ N KJN_\_O

BB-2-1 2141 21-2 213

o 0

. HO)KOAN/\<N
N U\
\

21
FIR 1 WEY 211 &%

FE TR T4 B R AR N R BB-2-1(0.4 g, 1.87 mmol) Al NN- I EERZ(10 mL), 7E0CTF, FfE
ZH I NaH (298.70 mg, 7.47 mmol, 60% #{i[%), ££ 0°C NI 0.5 /N, B JE 0N 2-50 £ 2k H BTk (264.74
mg, 2.80 mmol, 254.56 uL), £ 40°C N, HiHE 12 /M, AR FIMA 10 mL /K, 4R ZBEASEL (50 mLx3),
G IEA VA, WA LK BEE (10 mLx3), LK BRBRAA 1, 1 i, R 15 5] 21-1.MS m/z : 217[M+H]*,
B2 A 212 Gk
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FE TS TR B B O A i N JEDRL 21-1(0.2 g, 734.38 umol) AR A HCI/MeOH (4 M, 5mlL), f£25CTF, K
B 0.5 /NN, AR R EBERERYESE] 21-2. MS m/z : 173[M+H]*.
HIE 3. LAY 21-3 &%

RS T B O i 21-2 (015 g, 718.79 umol, HCI), BB-1(122.65 mg, 684.56 umol) FI/K — 5 F
$52(4 mL), BE S5 IR NN-" 5592 2. 0%(106.17 mg, 821.47 umol, 143.08 pl), VK Z.FR(2.06 mg, 34.23 pmol
1.96 uL), WK & pH N 6, 4£ 25°C T, #i+E 0.5 /MBS, BEJE I = O B I Z A0 84(290.17 mg, 1.37 mmol),
fE25CF, RALO.5 /MBS, MIANSmL /K, HEA S (3x50mL) L, &3FAHAE, A 5 mL HA
BHOKIRG, KRBT, JIE, BURRGAHUAEEZE, HFEgH & HPLC 4ikg3 21-3,
MS m/z : 336[M+H]*.

BB 4 G 21 B

FE TS TR B B O P I N JE R 21-3(0.05 g, 134.46 umol)FIZK(1 mL), 76 25CF, FERFIMA
LiOH.H,0(28.21 mg, 672.30 umol), 7E25CF, 5 %0, A IM HEBRAKBEEYAR pH N 7, BHiE
WRE RS A2, L 4] 4% HPLC 4646453 21. 'H NMR (400 MHz, D>0O) & ppm 8.39 (d, J = 5.20 Hz,
1 H),7.55(s, 1 H), 749 (d, J = 5.20 Hz, 1 H) , 3.71 (s, 2 H) , 3.37 - 3.50 (m, 8 H) , 3.21 (s, 3 H) , 2.76 (br s, 2
H),1.68 (brs, 2 H). MS m/z : 308 M+H]*.

SEHER] 22: AW 22 IR &

J\Gﬁkj‘x X
GRS R

BocN/\{z BocN/\< ~ HN/\<N_\_ —»BB-1
F
O™ g = O

BB-5 221 22-2

k@”uxg e OKNCKF

22-3 22
HIR 1 22-1 B
FETSE T B0 O R N R BB-5 (0.3 g, 1.17 mmol), 4.4- SIRIETEREE (221.35 mg, 1.40 mmol)F1 L
KZEH K (10 mL), BEEIIARFIIKZHR(3.51 mg, 58.53 umol, 3.35 pL), Tk & pH=6, #£ 25°CF, #K
0.5 /NI, BEJEIIN= ZBEE AT ELH9(496.16 mg, 2.34 mmol), 7E25CF, KB 0.5/, [F{ERF
M 5mL 7K, HEMA AR RERER (3x50mL) , &IEAHAE, S mL MM E Kk, TKERMNT

P, I, VR e A5 2R A, @I B E AT (SR R B EE=10:1-5:1) 440615 3] 22-1.MS m/z : 362[M+H]*.

>
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B2 222 G
FETR S T B3 O AR N JE R 22-1(0.2 g, 553.36 umol) AR 7 HCI/MeOH (4 M, 10.00 mL), £ 25°C T,
KON 1 /IS, AR R BRI AR 2 22-2. MS m/z : 262[M+H[*.
I3 22-3 AR
FEFRSE T B O D N R 22-2 (0.16 g, 537.32 umol, HCHA TG K — & H 4%, B IIAN NN-—J 2
[:(79.36 mg, 614.09 pmol, 106.96 uL), BB-1(91.69 mg, 511.74 pmol), ¥KZ.#% (1.54 mg, 25.59 umol, 1.46 uL),
WA R pH=6, 7E 25°C~, $H: 0.5 /N, Bl S =2 A M S0 45(216.92 mg, 1.02 mmol), 7F 25°C
T, BHE 0.5 /N, NN S mL K, RFEHZETLGERER 3x50 mL) , SIFAHUAEA 5 mL R ks
W, TOKBRERAATIE, 138, WURRGE A VAR ZIRLE,, RS s 2T (S AU be: I EE=10:1-5:1)
i3 3 22-3. MS m/z : 425[M+H]*,
B4 22 5/
FETRSE T B O AP N JERE 22-3(0.05 g, 117.79 umol)A17K(1 mL), K5 I AR5 LiOH.H-0(28.21 mg,
1.18 mmol), #£25°CF, #5708, H IM RIERR/AKIER A R pH o 7, BERERS 2,
A I 4% HPLC 404645 %) 22. 'H NMR (400 MHz, D>O) & ppm 8.44 (d, J = 4.80 Hz, 1 H), 7.60 (s, 1 H), 7.54
(dd, J =5.20,1.60 Hz, 1 H) , 3.76 (s, 2 H) , 3.51 (t, J = 6.80 Hz, 2 H) , 3.45 (s, 4 H) , 2.79 (br's, 6 H) , 2.71 (br d,
J=640Hz,2 H), 1.89 - 2.11 (m, 4 H) , 1.73 (brs, 2 H). FNMR (400 MHz, D>0)  ppm 122.211. MS m/z :
425[M+H]*.

SEHER] 23: AW 23 R &

O

/\(O BOCN/\< HN/\< BB 1
o T UL T UL T

BB-5 23-1 23-2
o 0
EtO” N/\<N o HON
N N KJ O
23-3 23

AT 1 23-1 A
FE PR T B O AP I N JE R BB-5(0.5 g, 1.95 mmol) , 24434 T ke iR #5(167.07 mg, 2.93 mmol, 197.49
uL)RIE K S B4 mL), BEJE I RFIK 282 (5.86 mg, 97.54 umol, 5.58 uL), HTi{k & pH=6, 7£25°C



10

15

20

WO 2019/154261 PCT/CN2019/074144
51

T, BEEE 0.5 /MK, BESIIN = 2B E LA AL 51(826.93 mg, 3.90 mmol), £ 25 CF, KM 0.5 /M, Jn
A 10 mL K, R ZEFLEAER (3x50 mL) , &FFAVUHE, A S mL @K, TTKmBRT
B, g, EERAE RS, SR R ENT(C AT G FEE=10:1-5:D)AEES) 23-1. MS m/z :
298[M+H]*.

B2 232 AL

FETR S T BB O AP N SR 23-1 (0.1 g, 336.26 umol) AR HCI/MeOH(4 M, 10 mL), 7E25CF,
B 0.5 /NS, AR EERES KA 23-2. MS m/z : 198[M+H]*.

I3 22-3 AR

FE TS TR B DR N N R 23-2(0.1 g, 427.83 pmol), BB-1(73.01 mg, 407.46 umol)FI /K — 5 H L4
mL), I NIRF NN-" 7 % 2 (63.19 mg, 488.95 umol, 85.16 uL), #KZM(1.22 mg, 20.37 pmol, 1.17
ul), TR R pH=6, /£ 25°C I, iHk 0.5 /MEF, BEEIIA = CBEAZEME L AN(172.71 mg, 814.91 pmol),
F£ 25°CF, B 0.5 /N, BERERTRAEESEN, i P ENT (A P G FEE=10:1-1: D)2
57 22-3. MS m/z : 361[M+H]*,

B4 235/

FE TS T e 0 o N JEORBE 23-3(50.00 mg, 138.72 pmol) A1VE 7K (1 mL), B I N R
LiOH.H,0(16.61 mg, 693.58 umol), 7% 25°C ~, itk 5 080, FH 1M MEEBRAER AR R pH v 7, B
PREIREAFZ N, LS B H] 4% HPLC 46464533 23. 'H NMR (400 MHz, D>0) § ppm 8.45 (d, J = 5.20 Hz,
1 H),7.61 (s, 1 H),7.55 (dd, J = 4.80, 1.20 Hz, 1 H) , 4.00 (brt, J = 8.40 Hz, 4 H) , 3.75 (s, 2 H) , 3.52 (t, J =
520 Hz, 2 H), 3.42 (s, 4 H), 3.26 (t, J= 520 Hz, 2 H) , 2.81 (br s, 2 H) , 2.26 - 2.42 (m, 2 H),1.72 (br s, 2 H)

SKHER 24: LAY 24 Bl %

O
HO” N
N N

X \\\ Y,

N

\

BB-6 H o
NH. NHCbz NHCbz
HO/\X 2 — HO _— o —_— B(\/N o~
CbzHN
241 24-2 243 244

245 246 24-7
o
(o] O o]
BocN/\<N HN/\<N BB-1 EtO’ = N
24-7 — e
— NN Y SN N ,
N
\
248 249 2410
o]
o}
HO™ P N

24
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LI EY) 24-2 E K
KA E124-1(2 g, 19.39 mmol)ia FI7K (5 mL)MIPYEME(30 mLyH, IO AGKEREAN(2.44 g- 29.08 mmol),

JEIIABB-6 (5.80 g, 23.26 mmol ), 22°C#Hi#:14 ho HUHEEE, IS0 mLK, BINKMHE, MAS0 mLZ
MR LBRFEI =0k, EIANAE, KRR T, D08, BUERGEIIERRY . WRERY . @i
FEENT CaEE: 28R ZBE=10:1-1:1) 2L 8 21145 424-2. '"H NMR (400 MHz, CDCl3) § ppm 7.29 - 7.38 (m,
5H),5.37 (brs, 1 H), 5.01 (s, 2 H), 3.71 - 3.77 (m, 2 H), 2.77 (s, 1 H), 1.84 (t, J = 6.4 Hz, 2 H), 1.33 (s, 6 H) .
MS m/z : 238 [M+H]*.

W2 MG 24-3 G

F 1L 24-2(10 g, 42.14 mmo¥E] 5450 mL) 1, 0°C F LN 5 T 416 71(19.66 g, 46.36 mmol),
SRIGTHRE] 15°C, RN 12 he BUEM, IO 40 mL 7K, RIS, I 40 mL — 5 H BRI =X,
GIFANAE, TKMBRI T8, o)k, WRRGEEIEY 24-3. MS m/z : 236[M+H]*,

HIE 3. LAY 24-4 B

FEFRSE TR B B D, I &40 24-3 (6.53 g, 73.32 mmol ), (100 mL) — S FHeiEfi, HImA=2
[(7.42 g, 73.32 mmol), TINIKZ.HR(293.51 mg, 4.89 mmol ), HZ PH=7, fi{#k 0.5h, FEIIABSEZ IS ALY
(20.72 g, 97.76 mmol). 15°CHEF: 2 he BHEIE, MO 60 mL 7K, BINKMWE, HOAN 60 mL — 5 H e A HL
=, BIANAE, TOKTRERAN TR, UE, BUERGFIIERRY. MRS R ChlE: 2R
ZME=10:1,5:1,3:1,1:1), {853 WERSE, HEEY) 24-4. MS m/z : 309[M+H]*. 'H NMR (400 MHz, CDCls)
& ppm 8.05-7.75 (m, 3 H), 7.35-7.32 (m, 2 H), 5.01 (s, 2 H), 3.72 (s, 3 H), 2.89 - 2.83 (m, 1 H),2.04 — 1.93 (m, 3
H), 1.43 — 1.25 (m, 6 H).

BB 4 MG 245 SRR

KA EY 24-4 (5.3 g 17.19 mmol )& PIEMKMG(60 mL)FIK(1S mL)H, MABREIRMNGTS g 68.75
mmol) A1 Boc:0 (4.50 g, 20.62 mmol), 15°CHi#E S ho SR EHEIR R IRGE A B0 A4 24-5 . MS m/z -
409[M+H]*.

IS EY) 24-6 B

Kb &4 24-5(0.5 g, 1.22 mmol)¥E 3 EtOAc(5S mL)H', JIA Pd/C (0.5 g, 5% #H/%), 15°CKM 2 ho HUAE
Bedi, wEE LR, WMo ERBERG/INERY, HESdERA AL (AME. 2828
=10:1,5:1,3:1,1:1), TR WERSE, [2MLEY) 24-6. MS m/z : 275[M+H]*.

BB 6: G 24T G

Kb &Y 24-6 (1.4 g, 5.10 mmol)IF F K F AR BO mLY)H, 1A AlMes(735.73 mg, 10.21 mmol), 15°CJp 2
he TERBSEAN 1 mL K, BT, S5 20 mL & H ki HEE=20:1 BHE~50, )5 AEE L
e, TR GES B AT .. SRR (A S FEE=20:1), ORI YE. SR E
Yy 24-7, MS m/z : 243[M+H]*.

AT G 24-8 G K

4k &4 24-7(237.78 mg, 1.65 mmol) ¥F T DMF (5 mL)H, 0°C FKEALH (198.07 mg, 3.30 mmol) i A\ 3
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KONWEA, 0.5 h J5% NN-—H R 2 EERR £5(237.78 mg, 1.65 mmol YIIAF MR+, 40°C itk 12 he
EHEIEHR, MO 20 mL WA ST, BINRBE, I 20 mL R ZBZEI =R, &IFEHUE, oK

RN T, N, WEREEIRAY. HSE R (R b FE=20:1), 9 0ERS,
BREY) 24-8. MS m/z : 314[M+H]*.
5 S (hEY 249 &1L

LGV 24-8(0.2 g, 638.09 umo)¥AE F] HCI/MeOH(4 M, 5 mL), 15°C #it$¢ 1 ho S VR B B8R IR 4R 532010
E41249 . MS m/z : 214[M+H]*.
BP9 WEY) 24-10 &K

AP 24-9 (0.2 g, 800.70 pmol) ¥& T —FAH K3 mL)H, SN BB-1(143.46 mg, 800.70 umol ), =2
10 (81.02 mg, 800.70 pmo)INAFI R BEH, FHIKZEE(9.62 mg, 160.14 umol)i pH=7, 25°CHiHE 0.5 h, JEHEE

PR &1L 51(339.40 mg, 1.60 mmol) I X\ F e B 1, 15° CHERE 2 he BUETH, I 20mL 7K, BIN KB,

M 20 mL 28R BRI =1, & HANAE, KRR TR, 198, MERFEEIMLEY) 24-10. MS m/z :

377[M+H]*.

BIE10: WG 24 G

15 G 24-10 (0.1 g, 265.61 pmol)iA T-7K (2mL) H1, M A A A (11.15 mg, 265.61 pmol YIIAF 2 S 1,
I5CHEFE 0.5 he PR BEEREIRZE S 252 . @i Hl% HPLC 15211654 24 MS m/z : 349[M+H]*,
'H NMR (400 MHz,CDs0D) & ppm 8.52 (d, J=4.8 Hz, 1 H), 8.06 (s, 1 H), 7.71 (d, J=4.8 Hz, 1 H), 3.81 (s, 2 H),
3.73 -3.79 (m, 2 H), 3.53 (s, 2 H), 3.15 - 3.21 (m, 2 H), 2.81 (s, 6 H), 2.53 - 2.60 (m, 2 H), 1.91 (m, 2 H), 1.32 (s,

6 H).
20 SEHf 25: LA 25 Kot &
[o]
O
HO F I N/\(
N
N /
N
\
NH; NH, NH, NHBoc OY\NH NHBoc BB-6 0ﬁ’/\NCszHBoc
- - OEt _— OEt
251 25-2 25-3 254
(o] o]
NCbzNH, Coz. PN ¢
254 ———» Ot B yNH B \\\N\/
255 258 25-7
/\(o e} 2 o]
HN
257 = N\\\ _ BB _ EO i T N/\i L HOTNY N/\i
¥ AT M
\
258 259 25

B LAY 252 Bk
A 125-1(10.00 g, 97.87 mmol)FTHCI(12 M, 8.16 mL)¥ T MeOH(400 mL), # (Boc) 20 (21.36 g, 97.87
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mmol)¥F T-MeOH(400 mL) 1 H-ZE 18 N 22 e M L o RBIRAE10°C R 12 he B B 2 FH TRIR S A0 Fl
B (500 mL) K, ZBREEFER (300 mL) x3, JCKBERAITAR, ik, ERYEE R K252,
H#EMAT T2 LK.

A2 G 25-3 G

A& 25-2 (5.00 g, 24.72 mmol)F1 — 5 A F: 2. f%(6.39 g, 49.43 mmol)i& T- DMF(100 mL)H, 0°C FHiR
LR ZTR(1.65 g, 9.89 mmol) A B SA &R, FHLE 10°C #iidE 12 he RBSRAZK (50 mL) %K, ZBRZ
FEAEEL (60 mL) x3, &IFAEHUAHIFAEM AT AR (100 mL) x3, ALK T4, o, W
TR G . FLM BB GE S 2077 5 25-3 ROy . B4, BEEHT T2, MS m/z: 289[M+H]*
B3 G 25-4 Gk

BALE Y 25-3(10.00 g, 34.68 mmol)Fl NaHCO5(2.91 g, 34.68 mmol)¥ T~ THF(120 mL)F17K (30 mL) #, 0°C
NS BB-6(7.35 g, 29.48 mmol) I Bl B AA F R I BAE 15°C RHHE 12 he J)RBAZK (200 mL)
WRIH OB CBEAER (80 mL) x3, AU A JOK SRR ATk 4 . R B PRodo: E AT A3 2107 5 25-4
HOMIRY, MS m/z : 423[M+H]*. 'H NMR (400 MHz, CDCl3) & ppm 7.21 - 7.42 (m, 5 H) , 5.128 (s, 2 H) ,
4.09 (d, J=8 Hz, 2 H) , 3.15 (s, 2 H) , 2.83-2.99 (m, 4 H) , 1.45 (s, 9 H) , 1.17 (t, J=7.2 Hz, 3 H) , 0.897 (5,6 H).
BB 4 MG 255 G

Kb &4 25-4(5.00 g, 11.83 mmol)iF T ZHR ZF&(25 mL)H, 15°C F I HCVEtOAc(4 M, 16.67 mL), F4i
#F 0.5h SN R B R IR A4 2R A0 &) 25-5, MS m/z 1 322[M+H]*.
WEES: AEY) 25-6 Gk

Bk A9 25-5(3.00 g, 8.36 mmol, HC# T EtOH (50 mL)H', 0°C ¥ EtONa (1.14 g, 16.72 mmol) I\ Z|
KSR F A, JBIFE 15°C FHEFE 12 ho S B2 B sl e 4, FHLh ] SR LB (50 mL) ¥ A, 7K (100 mL)
YRk, BB VUEI KRB T, 1B R IR 15 27 0 25-6, MS m/z : 277[M+H]*.

BB 6: G 25T Gk

Fite 4 25-6(0.3 ¢, 1.09 mmol)¥F DMF (10 mL)H, 0°C ¥ NaH (173.69 mg, 4.34 mmol,  4i/F:60%)
IIABR B FR T, FHERBAE 0°C #iHE 0.5 h, REH NN-ZHa R L5 EhiR#(116.80 mg, 1.09 mmol)
TN E) Jsz AR K S REAE 40°C HiEHE: 12he SN AR S0 (S0mL) K, L8 LA (15mL)
x3, EHAVARFEFTOKRBR AT, D08, BUERSE. SIS PN Z (28R B A B &Y
25-7 FHOGHRYI, MS m/z : 348[M+H]*.

AR G 25-8 G

A& 25-7(0.2 g, 575.62 pmol) 1 Pd/C (0.2 g, 5% #LifE) T 282 Z.H5(5 mL)F FF4E Hy (15Psi) IAEE T
BEPE 0.5 h, RN EEARE LS, ZBRmE (50 mL) PEEiEs, EMRIE IR SRS 25-8
MARYI, MS m/z : 214[M+H]*.

WIS MG 259 Gk

{1659 BB-1 (16.80 mg, 93.76 umol) F1{L-&4) 25-8 (0.02 g, 93.76 umol, HCHFT DCM (1 mL)H, ¥ =
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ZJE (9.49 mg, 93.76 umol) I B [z B4R £ A0 25 PH 2081, 28 5 F UK ZBR 1 =15 pH 21 6-7 2 17], [ BAE 15°C,
FHE 1 h, 285 % NaBH(OAC)3(39.74 mg, 187.51 umol) NN B e AR &R AR 4R 225 £F 3 he SBIE A IIAJL
WA BRI YE . M i ] 4 HPLC 5 2120 &9 25-9 st iRY, MS m/z : 377[M+H]*.

A9 WEW 25 5K

A 25-9 (0.07 g, 185.93 umol)¥E T-7K(1 mLyHt, #A)5¥ LiOH.H,0 (15.60 mg, 371.85 pumol) i A F| iz )2
E&, RBAE 15°CHEE 0.1 he RENRBERSIE, Hidf& HPLC [E1HLEY 25, MS m/z :349[M+H]*.
THNMR (400 MHz,CD;OD) & ppm 8.47 - 8.52 (m, 1 H) , 8.02 (s, 1 H) , 7.73 (dd, J=5.2, 1.6 Hz, 1 H) , 3.89 (s, 2
H), 343 (s,2H), 3.33 (dt, J=3.2, 1.6 Hz, 4 H) , 2.64 (t, J=6.8 Hz, 2 H) , 2.51 (br s, 2H) , 2.42 (s, 6 H) , 0.96 (s, 6
H).

ARG 12 VRN AL &0 KDMSA R -

1 SEaamt Rl

1.1 385

KDMS5A (Active Motif-63RMT000C31831)

Histone H3 (1-21) lysine 4 tri-methylated biotinylated peptide ( GL Biochem-561488)

20G (Sigma-75892)

L-HUIA IR (Sigma-795437)

Ammonium iron sulfate hexahydrate (Sigma-203505)

Mab Anti histone H3K4 Me2-Eu(K) (Cisbio-61KA2KAD)

Streptavidin-XL665 (Cisbio-610SAXLB)

1.3 FEM 51X

384 FLBR (Greiner-784075)

96 RIKHR (#[7-FPTO19)

384-LDV #R(LABCYTE-LP-0200)

Liquid handler: Echo (LABCYTE-Echo550)

Small tube metal tip dispensing cassette (Thermo-24073290)

Multidrop Combi (Thermo)

B0 (Thermo Centrifuge ST 40R)

fiihr1 (TECAN-SPARK 10M)

Incubator (Grant-bio Thermo-shaker PHMP)

2 S PR

2.1 SEEG MR, BBV, ol L-PUIA IS, 20G FZS/KGHEE L8k Ammonium iron sulfate
hexahydrate, $2 5 e il 5o B 2% R o

2.2 45 DMSO EC#IU/MEGPIRE, 7302 4000 pM,  148.15 uM, 5.49 pM F1 0.2 uM, X PU/ M E
¥4k & 45 8uL ) 384 LDV #R. A5 FEfH EchoS50 #5425 384 TR, 551 10 MRE A, 3 15HFE,
PEIL.
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2.3 [t KDMSA BV, AL Sul 2 384 4p#, SFTANL, MR E . 1000pm B0

Imin. JAE 25 FETEIRAHH M0 & 20min.

2.4 P H3K4 Me3 (biotin) (415 H 28 =W SHE MR = H L2 K CEMRRID), M AR

I sul B2 HrR CIEEIVEXT R L,  SiE &G MBS EIFL. 1000rpm &L 1min. JHAE 25 FE{E IR 5 i
5 ¥H 60min,

2.5 Fifil H3K4 me2-Eu(K) Ab #hHFric (4 ER (58 = WAL PU -5 i 20 R 1Y XU 2646 2 BEPT A A streptavidin

XL665 FER LM E XL665 IR, #ifE streptavidin X1665 5 peptide-biotin B LLI 2 1: 4. B 60min

J&, I 10uL BFL AR . 1000pm B0 Imine FUAE 4 JEVKFE BRI LK

2.6 % K, il TECAN Spark 10M BE##r{i HTRF 340nm #% %, 665nm fl 612nm & %%, 665nm /612nm
10 {ENTHE ICso R GRS S 1H.

3 HHE o #T:
3.1 PHEAMHIE A b % 30 #£=100-100x({5 5 {H-min ({73455 (E)/(max 75 S E-min ((FIHES
{H).

3.2 HHE ICso: fH FH XLfit A HHEAL & W% KDMSA F) 50%3M$IHKE (ICso) {H.
15 4 sLinss .
& 1 TR-FRET format SZ38 43 KDMS [ ICso Ml 45

BERFE KDMS5A ] 50%30 ]
(i &49) WE (ICs) nM &
1 6
2 6.6
3 73
6 272
7 31.8
8 6.4
9 26.9
10 21.7
11 9.8
12 52
13 71
14 413
15 163
16 378
17 10.2
18 125
19 4.2
21 107.7
20 10
22 8.7
23 26.7
24 89.2
25 95.4

iR ARV EVTKDMSARIIHIER 2% .
A2 HAWERI IR
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SRS H B ML S YI{EMale CD-1/) BRAR N 28] 11 %
SEES AR
HEPECD-1/N R, 25-30g, 7-10FE, P /R — Ll SR shvna IR A F)
SEPRAE
PABRHE T R &P 5 L0.2 mg/ml in saline A& 1 PA2 mg/ml in saline#5 24 5 1)k i SR BN P 1A KR
fiE, SEg AP R SR RIS, 46 T/ RIS S DR 2. e 0 IR iy — s LA 1)
A ER KA . B4/ N I A IILFE A, 30008 B8 00157381, 438 LIER M AL S, IANAARARE W bs
M REHIEER A, EOR EERIMA SRR A B0 I EiE R, DILC-MS/MS 734 7 Vi 853
WZGRE, FFir R ANRSH, Wk, REenfiE, JERE, P20, Andhs rTmiR, S9F AR

A
SN

SEEGEE R ANFR2FTR
T2 AIRENSIEIR GG R
BERR T (B MBI BTl B0 BRE M Tie WEHS AUC SEYFIHE F
AW (mL/min/kg) (h) (nM_hr) (%)
S 1 23.8 1.48 19963 89.6%

ik AR AT LR /D R ZE) ) BIEGT 5 Fa b
WM 3. AFFRORLE CYP s

BEFCIUH (4 H R R CYP A LRGN 5 & 1 ERE RIS PP AT A RO 41 i 6. 3% P450 7] T
fi(CYP1A2, CYP2C9., CYP2C19. CYP2D6 Hl CYP3A4) Kl

1B A Nk AR (HLM)IY B Corning Inc. (Steuben, New York, USA)E(# XenoTech, LLC. (Lenexa, KS,
USA)EHE HABRIHERIR, 8 A AT # M A AE R T--70°C %448 N

BRI R P 10 mM,5 mM, 1.5 mM, 0.5 mM,0.15 mM,0.05 mM,0.015 mM At TAER A2
A NI RRLAAR . ERET IR FIIEIA AR R A B DR 700 B 1R F b, N2 bt v 25 VR o MR D
PEXTHR(100%) 0 ARETSERADA B AQUN = I ERE i 1R FE R RV €l - B O 3% (LC-MS/MS) J7 AT
Mz o A SigmaPlot (V.11 AR Y 4 il PEXHR AR SRR M DA 404 o T8I = S48k D0 2 40 il
SRR E ICso . (uMD . JHRLE Rk 3:

®3

TRAY A CYPIA2 | CYP2C9 | CYP2CI9 | CYP2D6 | CYP3A4

SEHE) 1 ~50 >50 >50 >50 >50

it LS 1N EA CYP [ LRGN R 555
B 4: hERG #15 FIH I8 A F0 AL

1 SEE H:
A4 E IR SRR T S 1 Xt hERG 1 &5 5 IEE (1520 o
2. SEETI

2.1. MEEsSR
SEIG AT AR E FIAhERG 1 BB 940>k B T Aviva Biosciences HJCHO-hERE, CHO-hERG
BT 5% COz 37CHIIAEE . CHO hERG 35771 W.3R4.
#4 CHO hERG ;9%
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Reagent Supplier Catalog Number Volume (mL)
F12 Hams Invitrogen 31765-092 500
FBS Invitrogen 10099-141 50
G418/Geneticin Invitrogen 10131-027 1
Hygromycin B Invitrogen 10687-010 1

2.2. YHAR AT I0IE %

W24 T 52568 CHO-hERG M 2/ D357 KDL L, HANE A 75% LA L. sEsHih 2 w6y, A

TrypLE JHALAHML, 2R )5 FI4H AR M R 2 i SR 4 .

2.3, A AN R BC

A AN AR RS A ] — K. A VR AU SRR AFAE-20°C 4RI AMBUSE Y RS o
RS MEAINER

H RSy A AN (mM) A1 VR (mM)
Nacl 145 -
KCl 4 120
KOH - 31.25
cacCl, 2 5.374
MgCl, 1 1.75
B BE 10 -
Na,ATP - 4
PATEE T 2R 10 10
BEH - 10
pH 7.4 (NaOH ™) 7.2 (KOH %)
BIEE 295mOsm 285mOsm

2.4. WLEIBCH]

K Arillib &7 DMSO R — @R BRI RS R R, Ba4% — @b in
NAEAM R, FRRE AR MR . TESRIG T UR AT RS B/ A L UTVE . BT, Aor DA RN BE 1 5 HEE
Amitriptyline #1, DMSO % & & = AN A IE0.3%

2.5. MR &

PREFEIHI AL LE-80 mv, E 967245 T-50 mvIFFLRRIEL, 72280 ms LU RAMIR FRRAE, BE/S £
L E+20 mv, 4E¥F4800 ms, fTJThERGHEIE, AFEMAE-50 mv 4EH75000 ms, 5| HhERG &I
o, w&E, RS 24 HA-80 myv, ZERF3100 ms. DL EHERIEL, 15000 msHE — IR,

2.6. QPatch™™ 4= 41 Ji5 £ i ¢

RERG QPatch#™X 5236 B 78 50 FiF4T . 7EQPatch Assay Software 5.2(Sophion Bioscience)()#f4 I
AT 2, FUR RO SRR S R T %

BT 30X R BT FUE R, 12X BONIE SR MR SR A X, Bl S IMNS pldi A aE, EE =K.
RTINS ERIE IR IE, TSI RS pUIn AR B =0k A — U 20 & 40 i 2220 A K T-5mins.
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BAOFI R, B IHEAR T A B EAE 5 T b, B RR BNZARE, WZARA TSGR, s
Yok BB AT IR, DL e s 78 B35 B Qpatch 23 BT 30 B SRR B — b S0 FEAK K024 pML,
1.20 uyM., 6.00 uM. 30.00 uM, FF—KE2=/DEEFH M.
2.7. HEAHT

TER—A e s, BT I AR e AT R B S i E A Lk, ATD R R — 1 S E
FERHH E ot FARERS B SRR B RO R, B4y T

L) = Tk (Te-To)xc™/(IC 5™ C™)

CHWAEMMRIRE, n HRLE

ith £ 40 & A 22 T H IS i Qpateh ST B HTIC G, A SR AR T A 2 e 2 H D Bl
JE AN SR B HENE], WA & YA BLIRICsoft TR AR BRICsofH K T e J2 o
2.8. WAL R

SLHIIL &Y hERG ICso 15 45 R W3 6.
RO LHGILEY hERG ICso{l 45 7
PERE hERG ICso  (nM) MR E
S 1 > 30 N=2

Ziig: U EMRAOAEET.
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N fA OE R
L3 (0D Fronit &Pe 252 Eal #5215,
Ry
R4 O N~Rg
Y /
X N, Rs
|N/ N\%S
Rg 2
(III)
He,
5 Y®EHOMS;

RiEH H R Crebidk, HAPATIR Cre ki iTiEME 1. 2 33 4~ R UL
R. AL E Fy Cl. Br. 1. OH. NH, 1 CF3;
RoEH H R Crobidk, HAPFTR CrefisTiEHE 1. 2 303 4 Ro B
Ry 7 A7 [ H F. Cl. Br. I. OH. NH, fl CFs;
10 Bi#E, Ri5 RoERLE—, BRI, 5~6 LA FINE Cae pidE, H TR MM 5~6 ToA: 5 TR
1. 2834 Rs HUAL:
Rs 7 BB HI% H Hy F. Cl. Bry I. OH. NH> 1 CFs;
R4 & H OH Fl Cy 5 ke fE 2
RsiEH H M Cis bk
15  Rei#EH H M Cpsbidt;
B, R REHRE—, B CoeMlist:
B, Ro5 ReEHEE—M, B Coo bkt
H, %R 5 RyEEAE K, TR — DRI 5~6 LA I Rs 5 Re AT
Ry EH H R Cosbidk, HApATR Cos b sTakhi 1. 2 303 4~ R UL
20 RsMEE HRM Crskiks, HAFTR Cos brd ik 1. 2 303 A RHUR:

0

80, Ry, Re REPTEENIN s —Er- . 1P , AT . n

/ﬁ:]EﬁW1\wiaﬁmmﬁ;

Re A AIMSII%EH Fy Cl. Br. 1. OH. NH, 1 CF3;

AR 5~6 JEA 5 AR 1. 2 83 MHOLEH-O-. -S-. -NH-FI N {4 A4 7.
25 2. ARABAUCRIZR | TR G a2 i, ik,
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\
R4 0 —
Y /

X

N R

NvﬁR1
R
Rg -

()

Hrp,
Y i&H O MS;
Ri#%EH H M Crokist, HAFTR Cro ki fTikpl 1. 2 303 4> R HUR;
R HIMSI % H Fy Cl. Br. 1. OH. NH, #ll CFs;
RoEH H R Crobidk, HAPFTR CrefisTiEHE 1. 2 303 4 Ro B
o M HIASI % H F. Cl. Br. 1. OH. NH, Al CFs;

B#H, Ri5 RyEHE L, FERIKIN, 5~6 Tua: 5 IREL Ca e A edk, Hrp FTIAZIAA 5~6 J044 75 T HE B
1. 2834 Rs HUAL:

s ARSI E Hy F. Cl. Bry I, OH. NH, Al CFs;
R4 & H OH Fl Cy 5 ke fE 2
RsiEH H M Cis bk
ReiEH H M Cis bk
B, R RERE—, TER Cae M ik
B, Ro5 ReBEHAE ML, TR Cae Mbidk:
H, Z RS Ry, JERRIEL 5~6 JLA T Rs 5 Re A
JITR 5~6 oA S IEE 1. 2 803 ML H-O-. -S-. -NH-FI N [y 2% J5 7 A4 J5 7 [
BARYEANANER 1 80 2 Frid S 252 Lz g, Horb, RoEE H A Cos ke, Hhinid Cis b
SATHEME 1. 2 503 4~ RJEUR.
AARGERCRIE R 3 b S e 257 EVTHEZ R, Hd, RiiH H. Me Al Et.
SARTERCRE R 1~2 TR TR &P 2% argeszifsh, b, RokH HM Crabids, HAoprd
Curs B TiEmE 1. 2 3K 3 4 Ry B
6ARYERCRIELR 5 Frid b S Ws 2% Bl mdh, Hb, REH H. Me Ml Eto
TARPERFIER (-2 AF R — TR S Wsi 2% ol idh, Hb, RS RERE R, BAEK,
AP EEERALNESS, Horh BT R SR EARIAE i P RE 1. 2 B 3 > Ry Bt

SARYERAESR 1~2 (BRI &M B 245 BTz i th, H, 4iksoo Re kg
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\ \ CI \ \ AY N F
O 0 OO o L 0
;\N ;\N S/\N S/\N Cl S/\N ;\N
O \\ ‘O \\ \O ‘\ \O ‘\ \O A C| ‘O ‘\ N
O 0L ¢ O D
= = N
;N ;N F ;N ;N ;N ;N 4
O \\ ‘o \\ ‘O \ F ‘O \‘ ‘o \\ ‘O \‘ .
N N N
AP WPENG
N~ N N
o ‘\ iﬁjo ‘\ o

OB R 12 15— BT Sk 22 T2 ik, Jd, RaEE OH, O~ i1 ~C-.
L0ARYE AR TR 1~2 E8 AT R AT Ear sz, K, RS RaERE K, EHHA
5.

LLARYE AR ZR 12 AT B — TR S a2 BT e ish, o, RS ReEHAE—HE, TERIAA
5.

L2 ARYEACRI R 1 b G os 2% -
Tkl 1. 2 883 A R L.

BRME, Hh, RyIEE HA Ca bk, HArid Cosfest

|

13 AREAURE R 12 AT iRk &4k 5 EA S, Horh, Ry % E H. Me. CHoF. CHF>+ CF3 CH>CFs.
CHFCHSF #1 Et.
14 ARAEBCRE R 1 iR b e 252 Eordeaz s, Hp, ReEE H I Cosfidt, HAPATR Cuafidt

fEERE 1. 2 8¢ 3 > REUAR.
IS ARYEACFE K 14 Frid i G Hei 2455 E 52 i i, KA, Ry % H H. Me. CHuF. CHF:. CFs, CH>CFs.
CHFCHSF #1 Et.

R7 s
. o N-Rg N --N
V6 ARIEAFI TR 1 i S g Earsesgiysh, Hrh, 5% - wE V.

F

F fn.
17 ARGEAURZR 1~16 AFE — BT S a2 E TR i dh, ik E
R4 (o) \N- Ry O \N~
&9* -~ -~
/ A | \/ N/ N\> | j N N
R3 N ,\R3 N ,\R3
(1-1) . (1-2) . (1-3)
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Ry Re R
Y NH Y /§/ Y. /_/

® b ® a N
— N — N Rs P N\/LR
N N N 2
Re

(II-1) \ (IM-2) " (111-3) ’
Hr,

Ri~ Ra.v Rs. Rav Rse Re 1Y WIACFIE SR 1~11 AR —TATE X ;
R7v ReIALFIESR 1. 2. 12~16 (& AT E L.

18. F At G #2E F el 210 H,
0
o HO
HO = cl
= p
N N N e Nb
HO_ O — HO__O —
o _/ s / S/:Nj@ O;N
SN N A N O \\\
| “ N\/> | Z N\/) N N
N N AN =
o 0

o (o]
/N\ N~ N~
0 (0]
[0 o O O
Ho Y N N HO™ N N~
x A V
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i 0
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HO™ N/\<N
X / o
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T9AMRAEAAZR 1~ 18 AEE — T AT IR EMERH 255 ERT S i e % 5 KDMS @A a7

AR .

20 ARGEBAESR 19 Frif NI, BTk 5 KDMS @i A2 g A Z AT .
2UARGERCAESR 20 Arid NI, PrdbiE 2L, BE, 4iEipkE, IENATE.
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