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or a pharmaceutically acceptable salt thereof, wherein A, Z, B, R1, R%, R3, Gy, Gy, and G3 are as defined

herein.

Also provided is a pharmaceutically acceptable composition comprising a compound of Formula (1), or
a pharmaceutically acceptable salt thereof.

Also provided are methods of using a compound of Formula (I), or a pharmaceutically acceptable salt
thereof.
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Provided are compounds of Formula (I):

Rz G1‘G2 ;

R
A~ N 0

=d,
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or a pharmaceutically acceptable salt thereof, wherein A, Z, B, R!, R%, R?, G;, Gy,and
G; are as defined herein.

Also provided is a pharmaceutically acceptable composition comprising a compound
of Formula (I), or a pharmaceutically acceptable salt thereof.

Also provided are methods of using a coinpound of Formula (I), or a pharmaceutically

acceptable salt thereof.
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AL LIM ZE 5 (MLP) o fE— S B h 6 » BIRIZEEE 5 MHC-B hrr 2888 - f1—1ib
EHEGIT > RN B AE SRS AMP B IEE(EXETT v2 (PRKAGR)
7 Zek - |

[0144)] FE—ETHHIT  AERMEHE HCM fHEE 2 RIRSIRINZ J77% -
HARERAFE L [EAR(individual 3¢ subject) & HEz((1) ~ (I2) ~ (Ib) ~ (Ic) ~ (Id)  (Ie) »
(0 - (g) ~ () ~ () ~ QAN ZALEYEE | LAY ERS FaRgrE -
FE—EEEPIT - ZRIREGRINAERRR - 28R - RGROUREEES
FAME(RET

(01451 ASTREFEZ) ~ () ~ (Ib) ~ (o) ~ (1d) ~ (e) ~ (ID) ~ (Ig) ~ (Th) ~ (Ti) »
@)K ZALEHIETE | (LE P EE SR L3 2 W7 R HAREEA
RiGHREE HCM HEEH Z PR IW ERiR 2 8 -

[0146] FE—ETHEFIT - LRSI B fr e 2 EEE0% (HFpEF) - £ —
ST - LR RET IRIDAEIREE - E—EEIERIT - LR AR OIIRESE -
FE—E g f] DR AR S M S RGO REE - E— ST Hib+ -
DR R R IREIARRIR S [REZ RIREER - HE—EE T - LR F LT
HZEBLEE - E—ETHAT - LREIRGDLEREEEZE - ST
o DR GRS MR LR - E— TR - LR RER I ORE - 1

— B o LB (A D BRERIT R SO IREN IR Ll ~ AE—EEfI$
DB AE PRI I OB © EREAEESIT - DR ARBIM M LS - £—
TSI - DR RE LR - EEMAERSIT - LB RO EERE: - £
—ERBEHEBID BRSO - 1SRRI OB R
BB B ET IR RE IR IR BB A B ik » FE—EEE s T -
DB A O EREA B/ S Dz [ MR B R B ER A B AR
[0147] FE—HFEHESIT - RECFERE(ndividual B, subject)” SIMESEE
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B BERS EAIR  BOR BRI 2 7% » HARE A B E 2 (HA (ndividual 3
subject) L ELE(D) + (Ta) ~ (Ib) ~ (o) ~ (1d) ~ (Ie) ~ (1) ~ (Tg) ~ (Th) ~ (1) ~ (G)ZK(IK)
T AbeiRE | {LAYIE L EEEE T - RS 2R
REE - L BRI CE BRI « AR - (BB CRRR -
BESE) ~ SRETEPR - BEEZRE - BERROTIR I - SRR  ATERCR  REE
RS B SRR SRR -

[0148)  ZSOIREREER(D ~ (1) ~ @) ~ (o) ~ (0d) ~ (o) ~ (1) ~ (Ig) ~ (Th) ~ (K -
HRAYZLEWRE | (ELYR LS S i ik SRR
WA E AR B M e ) B AR PR A > i -

[0149]  FE—EBEHEHI  SRHEEH IR > SO R AR R 7% -
LS A TS (B (individual 5 subjec) B ~ (Ta)  (Ib) - (Ie) ~ (1d) ~ (Te) -
19~ (Ig) ~ () ~ (1) » (GBI ALY | LAY IR S F D 5 -
SRR M Ty — RS ¢ DM EEE -« PRI L BRI
SESEAS ~ /2 0 IR (B » 2 720 ) ~ BB M A M R
FE 0B RSB TR ~ 22005 STIREERINN ~ K  AFIRMIHARE e
K20t LR A OEIEA  EOEER O ERER -« £
REIHZE - — ABCE TR ~ o0 S R E O - BT
R - Sk B - EEIAE R R -

[0150]  7E—EeEEREHIth - JEAtHEEAE > B0 B rr R Z R > I
% » HATFE S TS (BB individual B subject ¥ BIEN(D) « (1)~ (Ib)  (Ic) ~ (1d) ~
(Te) ~ (If) ~ (Tg) - (1h) ~ (1) » (HRAVZALEHTETE | (LW ELELES T
2B HOEER R MY S | DT - BRI -
SRR RS E - AL BREE G - RSN -
KA - 72005 R AR SRR ~ 22005 STIREERSIT ~ B -
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STORMIEIRI LR - OE@BEL - ZOEEA - EOEER - ALEEE
FERSAT ~ 70 RS - IR B R - S0 I -
apsis - MEBHMIEREEE - SeICRBR - MEEIAE IR RS -
[0151]  fE—ELBERGEHIH - FR AR ER (ndividual 3 subject)” BN D2
e - ERASE - EEIMEASC SRR ~ MRS O R EE © DBBIEA O
B EOERNSE - BAOEREE < 0L s 0 SRR (EA R B
SR J7 - HEIE R T {H8 (individual 3 subject i EER(D) ~ (Ta) - (Tb)
(o)~ (1) ~ (Te) ~ (1) ~ (Ig) * (Ih) ~ (1) ~ (B ZALEHEER | LAY
= RS -
[0152] AT - FREAFER (ndividual I, subject) BUNELE
W R REERSE ~ BB AT O S BB R SRR BRI
ik ERERE B (EA (individual B, subjectyiEEZ(T) - (Ta)  (Ib) - (Ic) -
ad) ~ (&) ~ (1) ~ () ~ (h) ~ (1) ~ (W) ZLaskk 1 LamsEEms b
Bficod: b
[0153]  ASORRHER() - () - (b) - (o) ~ (1d) - (Ie) - (1) ~ (g) ~ (Ih) ~ (F) -
OO AL | {LAYREEEE FVE Y Y IR » HAT S A
FOERELNEL EPEREIZE BRI EE - DU OB
AR P T 2 B -
[0154)  FE—LLBEHERI » L AR (ndividual B subject) HLAVEER
BLE(BIAN - HEBIECHLABET B 5k o HAHE A TR (H 8 (individual
=, subject) HEELE(D) + (Ta) + (Ib) ~ (Ic) * (Id) ~ (le) ~ (If) ~ (Ig) ~ (Ih) ~ (L) ~ (NE(K)
LS AW aEe PR Y B - 4SO ~ () - (Ib) -
(Ie) ~ (1d) ~ (Te) ~ (If) ~ (Ig) ~ (Ih) ~ (1) ~ (G)B() 2 AL A | (LAY E S
2B PR Y WY IR o BSOS SRR B - AREE
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AEEA RIE)ZEER -

[0155] AF—EHEFIF  REER(ER (ndividual B¢ subject)Z FHEERTRER
253 HEfE A REZ (ARS8 (individual 5 subject)f&E2Z((I) ~ () ~ (Ib) ~ (I¢) ~
(1d) ~ (e) ~ (If) ~ (Ig) ~ () ~ (M) ~ M)A ZALEWHR | {beVESHEZEE L
B 2 - ASRREHEE(Q) ~ (J2) ~ (0b) ~ (o) ~ (1) ~ de) ~ (ID) ~ (g) ~ (Th) ~ (Ii)
ORIk 2 EEFE | {baEHEBEEE e s By FR KRS

SERAHERT IR < SER -

[0156)  JREZEEFEHA FEEH{EEE (individual ¢ subject) LHIETZ J57% » ZTTAHE
A EE Y @8 (individual B subject)f&ELERAE Z B/ —TEAASCHTAl
ZALEEE - FWERAIT > RO I7E - REREELIIETHEE
b—fEAIAS Tt 2 (L2 E RGN ~ (Ta) ~ (db) ~ () ~ (1d) ~(de) ~ (1) ~ (g) »
(Ih)~ (L)~ I)EIK) 2 b&EER | {ba S B 5L F s Z M - 555N
ACHRAEE /D —FEOA S T LR EREENZUD) ~ (l2) ~ (Ib) ~ (o) ~ (1d) ~ (e) »
1) ~ (Ig) ~ () ~ (I) ~ Bk ZALEWEER | bEYEEHE L 27 )
R HEFRELE R FE(E R (individual 5% subject) 2 UL &2 BEF] -

[0157]  JRERELAAE5R(ERS (individual B subject) LHLEREER ZJ77A ° &5
AR EE Y (ER8(individual 5 subject) fELERANE 2 B/D0—ENAX
Friftz (L2 EREENRD ~ () ~ (Ib) ~ (o) ~ (1d) ~ (Ie) ~ @D ~ (Ig) ~ (Ih) ~ (D)
A2 EEYEFR 1 {bEYEEEEEE a2 28 - 99 FoURHtE
/Y —fEAIARS it 2 A2 ER G ~ (I2) ~ (Ib) ~ (c) ~ dd) ~ de) ~ (If) ~ dg)
(Ih) ~ (L) ~ G)RANZEEYETFE | LEYHNEEEES FrEe 282 R H
FE FA B3 Fi A 34 (8 B (individual 37, subject) 2 DM LEREE 15 = S - |

[0158] E—EEHAIF » AFREZ T EE-TEEEHIEERZ BN
M - ?E#%Z%@H@%(EKEFQ)MTEPZ~&%’7%ZE$Z% RS (New
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“York Heart Association * NYHA)ZOEESHH ~ HEIAEST - LfEsE M - PRI OE
it Z0EE - MBSO EEE - £ 0E R AmEHE - £
FEFIRER - B - fTRHIHAR 2 L ERRG - OEELEL - BLERK - BLE
BE LOZEEER - AOEPREEE IR EIRTES - A0EREE
PHEE - By ~ EBIMEIPRREE - Sk B - EERENEE RS - ZEHE
& HILIERAMT BRI Z Fiisk B BB A RAS - ECG » miEfTEz{ ECG ;

BE R LBIEENHT 5 L MRI; CT 5 &:4% /E\Hﬁi%%biﬁﬂéﬁ(CPET) ; BOGEIECEE
BE -

[0159) FE—LEHHAIT - LEYREE LML KiEE - E— LB+
A& 08 D BT U EER BRI 40% » SEUIAH 45% ~ 50% ~ 60% ~ 70% »
80%EL 90% - FE—LETEFIH - (EEWIRFLLATAE . HERIE(E 40%-90% > &%
#11 40%-80% ~ 40-70% ~ 50%-90% ~ 50%-80%EX; 50%-70% - TE- BRI - A
YA BEE O AR T 2 5 - E—SEHLIT - (LEYREE A
fath > ATP BEME - SHIUMESR - ATP BEE M R a5es )5k B I IE R i A
E41 - BIanFERES e - BATH MBS - E—LEEEF > (LAY
FEEHIREEHEHIEER P450 (CYPYELE -

[0160] 7E—HEHEIT - EEeRIA R ALERREEE - 11
HhtpF - FeRZ AT - EEE A 0EBRERAR 15 mm  Z40AR 18 mm
20mm ~ 22 mm ~ 25 mm &, 30 mm - E—EEEGP  EEEE £ OEEEE
BEAACHY 5% » BEAIARY 8% ~ 10% ~ 12% ~ 15% ~ 20%57 30% o 75,00 EBEE T H]
FERILTERAT P EFZ AR EHR] - sENFE AT LEHEELT - CT Rt
fi% MRI

(o161 FE—teETHEAIT » [EREASRIFIESEE VHEELE £ LE
FEBIh » FEEEE » BE OIREE REERAR 5% » SRR 8% ~ 10% ~ 12% »

% 161 HEHRTE)
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15% ~ 20%E% 30% © Lol LTS FRILIERAIT R TR JEKEH] » SEaIFEH
AR MRI -

- [o162] E—SEMEHIT - EREGRZATEARHEZETRET - £ L
HElth > EERE  (ERE BB IR 5% » SEAIKHL 8% ~ 10% - 12% -
15% ~ 20%EK, 30% £ — LB R - #&H LA ES A (CPET) R EHEENE T -
CPET B RIS HFEIE A VO, 81k - B CPET KK VO, Z I AR ETREIT
thE 3G (Malhotra & A » JACC: Heart Failure, 2016, 4(8): 607-616 ; Guazzi < A -
J Amer College Cardiol, 2017, 70 (13): 1618-1636 ; Rowin & j\ » JACC: Cariovasc
Imaging, 2017, 10(11):1374-1386) - BB » EEFEER » A VO, IE
38 1 mL/kg/m® » S4B 1.2 mL/kg/m® + 1.4 mL/kg/m® + 1.5 mL/kg/m® ~ 1.7
mL/kg/m® + 2 mL/kg/m? ~ 2.2 mL/kg/m® ~ 2.5 mL/kg/m” ~ 3 mL/kg/m” ~ 3.2 mL/kg/m’
87 3.5 mL/kg/m’ o

[0163] FE—HEHEIT - EaRZE > MBS LEEGNYHA) RS
$ER - T EG IV - fE—SEHEHIT > AR ER AL LEEGNYHA)
THEESY MRy T 5K, IV - fE— B E AT - [ER A - ERCENLEES
(NYHA)THEES SRy IV - fE—EEIEHI+ - 10681 @ ERfAFERZ NYHA
DIRERAE R AR NYHA ZHEERA! - |

[0164)  HE—LBIHERID - FEERRE - Bk VO, B 1 mLkgin’ » 540
#238 1.2 mL/kg/m® ~ 1.4 mL/kg/m® ~ 1.5 mL/kg/m® ~ 1.7 mL/kg/m* 5%, 2 mL/kg/m” -
B{EfE AR NYHA SHEERER] - E—Ehpl+ - 8% - A VO X
24738 2.5 mL/kg/m? ~ 3 mL/kg/m” ~ 3.2 ml/kg/m” 5% 3.5 mL/kg/m” - B {ERERRE
M2 NYHA shAESE RIS A A i NYHA ThRERE] -

[0165] TS TaEE  [EEZ HEIIE R/ SGEBIER AN -
B (FIANFEH H EEsUEBIc st e B (GHA0 FitBit B¢ FitBit AECHIES)KEANE Z
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H A R/ EEEE o

[0166] E—HEHEIH - EREAFEEAUT Rz —H%%E  PRER
Tk ~ B /ufq%X*iﬁa‘F’E(%ﬁD/u%%?&/uEf DB R ~ D
Ve B AR R B D E A FHEE D -
b=y

[0167] AXFER /B 2 L&Y KA E WG LUERE R B8 -
Bl LR ERRIAR G 2 BIE - BN KRE A il L2 T N EH
S/KEETREL BB HREMAEL 0.0] mgks BEZE 100 mg/kg HEEE
A EEEEST 0 49 0.05 mg/kg BEEE 10.0 mg/kg FREHER © HE—
LB - 4 0.10 mg/kg BBEE 1.4 mg/kg FEEREIR - KB - HHE 70kg
AN EL » F—ghflt - BHEHFHEE R 0.7 mg/ X% 7000 mg/K ; ff—1iEF
B - R 3.5 mg/RZ 700.0 mg/K > BAE—EFEFIF > K% 7Tmg/RE 100.0
mg/ K - Fri&BUEEER Z BRFAUAR (G ATER Z ER FRRIRGE - B2
BERE - BT R RR T BRI HE - BEIMS - & EEUARNME
GYIEEYEN 12 AN DR FIREERIEHE %Y 5 mg/ RE4Y 500 mg/K
HOURMERHRA SRR R4 5 mg/ REL 500 mg/X -

[0168] HAEIEHB—RPAREZER - o[BI A HEIE(EARR
120 I =" N =7 N & 28 - BARMUARERE - £—SE T
H %UEZ?&@H#E&%’E@Z% 1 RE[EE—E - E—EEHS+| - §R—XIEEH
FIE - AE— BRI - FBIR (S5 B R AR - 35410 2 08 - 3 (EsK
A ESBAEIE - F—EHAIT » HEIRG 2 ESFIBR AR -

[0169] AR /BRI EY KA &M < AT KRR 28
FRBIL B,  ARECERIRFOED - B 5T » JRERS  AFIRT - B 5
=~ K57 ~ HBREAY ~ HILA ~ B ~ ke -~ KEBSER N - LT
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B+ 2 ST AR TSR IR P L - FE— TRt » 23T
T B SR (A AR A A TSR

(0170]  BSERM oo 2 I AV IE IR « KR - MR SN
S - JEEE - K~ T - AR - BRSNS - AR B
S (LA R B S BRI B - SRR - R
B - R (R B BB SR - DR R LT IR «
B B SRS - 45— ESENENIN » A DU B S SRR R > By
PITERAL <

(01711 i B s (A BB Ao 5 W P S
SIS + TR - TR - N - TSR - TR W - M
% - SO - RENE - TR - RN SRS - BN
RSB &R A /D B S + SRR - TL(EA - ]
o TSRS ARCBIA - 78680 - KSR - TRMIRET A « Sk LB
PR - =2 - =2 EE) - B - SR,
S AT 0005 EEYE 95 BRY%HA 0.5 HRYE 50 BE%Z AL
R R SR () - BB R B ST A S
BRJF53% B4l » £ R Remington's Pharmaceutical Sciences, Mack Publishing
Company, Baston, Pennsylvania -

(0172]  fE BBt - (AR A BISREER st - BRIEAY
A e A SRR BRI (e AR B T — 5% FER(BIA
SUHE - FERE - BEEE 05 - EVRAIPIL - SRR B RAL S RIBIA + B - B
RIS - B2 AEMETE - THE - B - BRI - EEERE
PR TR P By~ Rrlnarume) « FESRAOEE (BT - ABERPI
e YR ST - | |
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[0173]  ESEEEE B[R H 7 iR AGAE ST (BIA0)FE H i A S Ao e/ Bl
M AL AV AR SRR B SR NITER RBI(BIA - /K ~ K ~ KM HEE -
HoM -~ 2B ~ BRI TSR - B E PRSI SRR 8
o AR R BRI IRBERFR ~ ERAREHPZ » SIERNEE
5 Z RIS ESRRF N A T L B 2B E - IWEI R E AT Arabs
Y Z By EEBURI (BN E &2 S E ~ (EEMZEERERZEE - A
T > AI2RA 0.01%2 10% 2SR s B3t - HAEHEEYAER - RIAE
= HEREFERS—RE - BT T e ERRTERY 02%
B 2% AT BB Z S -

[0174)  ASCFFiER R/SRATRIM L&Y B84 &) B s AL S M B (5%
MDA R AN E LS L RSB BRI PR i i - Sl E Rty é
MARARIRA - FEE—ERT » BEE S BN SO ROK » BdE—
LG > /NGY L0 BCK -

(01751 S35 » BEEAR AP DA SRR By R 2 AL &R — 5%
TEEAMEE R - BEER - R At - BE B AA X SR B AT
A2 R -

[0176] TRMEHEREI ALY NBHEESY I HmEES -
ZE T EE BRI A - BES ARG  MNIEEE - FETH
LM GRS SR - Bes ] BENAFrigft s BEEH &Y - B b
Z R ERBEE S RN ~ MaREENHEASRr it 2wk - BRAfEm
JERR BRI ME ZESHE -

[0177] fE—Reh - AR ESFA ISV S &L R fE A
ECEMH - REEETR AN afAFE (RS (individual ¢ subjectT: L
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WS - BT SINEE AN S Y Y 2 AR s
AN~ EHEEE IV 2 - BETR TR EREEE
e

[0178)  ASCATRIL R/S T~ L&Y A G ] R A v FI 8
B SR R IRIE ~ ERERIA Z HANEE A R /B A BRI S 1 B -

[0179] AXFTRI /SR baY KA G o] B — S E AR
& USRS (R840 HCM 3¢ HFpEF) » £—SEH T - Z—SEREAEE
FEEH T A OB F AR RO D8 e H S B D5 b OB E R Rk
(14 - ACE #I0%] ~ fnE ket Z AsFHETRI(ARB) - B-FHETR - BEREE=Z Aa
PRSI TIEEIRIE) - E—LEHAIT - Z—NSEEAEEREDER
BB R VSRS D BT RE Z BRI - IEVERN DR - 5820 B-BF ERRE MR
RUBIAE T B (dobutamine) BREAE — FEBEHHIE] FH St HE(milrinone)) » FEHME N
Bl %%¥EZ%E%%@?ﬂ%ﬁ@ﬂaﬁ%ﬁ%ﬁ(%ﬁﬂ > FlIFRA - sHREEK
(furosemide)) B & AT ((E— BB MEEFRAI - ARE{EARRR)$5EEEER -
Bl — BRRGHIGIR] - WERRZERENE - BRIRRECHEI SRS REED)
ZEEk

[0180]  ZASCArRiut R/B e~ AL &Y AR &Y AT Bl — B ST EAARA4AE
GLUEHE HCM =, HFpEF - 7E—SLEHI - (L&Y AT B-IHEE -
“ERTE>K (verapamil) Ko/ BCP L RE (disopyramide)H &

— ARG T

[0181] EUBFEHSE T H—REH RIS ERERHEE
BIRREE=T) ~ (Ta) ~ (Ib) ~ (Ic) ~ (d) ~ (e) ~ (1) ~ (Ig) ~ (Th) ~ (Ti) ~ () K (k)Z1k
&) - AEUWRSITEERHE - RERA T 2 EE(LaY) - WIHEMEE
FEIERR - (RS IAEEEE R EERE AL RE B TR
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(B T E TR LEETEEY - 304 TRESEERCHENREY
BRI EEREE  EEEE T EREMET R T L EEE SRR
BB - HHh - PEIERITAERRE] - SRR E o IR e B RE A (7
TR 5 MBI - ELDL S e 2 P TE R T 04 -
FRIESTATERE > BRISE G SRR ~ (a) ~ Ib) ~ (o) ~ (1d) ~ (Te) ~ (I
(Ig) ~ (h) ~ (1) ~ HR(FTESE °

[0182)  (UEHIEEEL A 1 = sty » BT BN R
EGERBYAEMETE AR BHERGREBYESYIZRT - Bt : 2
B @ JERGEBTEYTRERERGRERES YGRS RY) EEEF
MALEVISEREL - #2 » "REEAERE TGO RS R R R ERE
EigY) > BRICHEHEGRBY) - XA —Fo8ET - AEHFESREHE
Moy BESNHEEY) - B8 EHIE - Al ERTEE T Z —EPRERERAEE T
MR E R R REY -

[0183] (HEHZESEYIRERMYREMTAGCRIEEY) » Al
JRA] ST AR SR B E R AT - F4E S A B R -

[0184] HEAFTAULEYIZ —MITRERIY T X ZBIRTTAT « A3XFAT
et FE h 2 AT EE Rt E=() ~ (a) ~ (b) ~ (Ic) ~ (d) ~ (le) ~ (If) ~ (Ig) »
(Ih) ~ (Ii) ~ ) R (MOEEE—BILRAFTESR - AU HA b &Y TRE RS

(W
[0185] FE—HEHAIT » AR LS IIRIBE A RS -
TEA

£ 16T H(EHRTES)
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R2 Gy-Gy R 6 G ? GGy

2 - R
N 7% R! 1 R
o= N e LG ) —*LGM e NG— Y
=By O i T Ha =G, HN-PG =Gy HN-PG
R? RS P R?
A4 A2 A Ad

0 o R ‘\{
O e "
NH, R 6yGp R }-—R”Qj‘fx ‘%—Cl -’2—52\0)( N R GrGy .
HO” N Rt § R O O,NWR
AS - AT AB A8 -
> R1f’LN =@y HN-PG
R3

" HO-NH )y=G; HN-PG
Rﬁ
A-6 A-10
G S S
. % GGy
H°&—B£5< AN, _gHis-z o"‘Lz~a A R
A2 A3 A-14 s, ) 'Y 0
R2 - * R =G -‘g
Y & Rr1 B R . 2B
'ﬁ“ \N “Ga NHZ o
R3 J ] )
AN N Rf  6-Gy
B A5 IN\ 7\ R
14 N =G5 HN_&
R R® ~-B
A7

Hih G~ Gy~ Gy~ R~ R* R*~ RV~ Z | B Adns (DA SRt > HAT

— L PTES » LG HiREEE H PG R IrEEH -
[0186] FE—LEHHIT - AR ALEWIIIRIEITE B 2RE/K -

JiEB
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R® GG, GG " HOJ{ 8 CE'J( RZ GG, »
LG{‘%—( GW B3 54, LG—CH o}
y=Cs =G NHp RS Gy H —42—8
B2 B-5
Z -
R G1 Gg R‘I HOJ HN R G; Gz R
- . &cm o BT /N 0
=G H —(Z HO-NH )=G; H
R3 -8 -
B6 B8
O\>_ .0 . R"l\{
R g 300 H oA R 66

o
o R O’NW
B B-10 B / HN__<Z
B-12

G~ Gy Gy~ RUR2 R~ R Z B B At (DA S et B4F
— L ES > B LG AR - |
[0187] fE—ESEHERIT » ATt LAY TIIEITE C AR -

Ji%EC
2 o 2 o R GG
R GGy " R GyGs " HO’NHZ HN ) \1 2 -
7\ , 7 N c3 \
LG‘Q{: = NC - " Ho-NH )=G; N-OH
RS RS R?
c1 c2 4
(o) RN
-0 9 .
R SN % ore,
e o s OJWR O,NWW
€5 C.6 c.7 > N i =
R R?
C-8 co
1 { . R e
_ ks - GGy
HO", g gj«,cnfl(z_gyk B-Z7 0 o-N / \
c-10 c C-12 Y,
- R 2 HN“@ 5

HF G -GG R'RPR RV Z & Bt st > T
—B(LBRATES - H LG At -
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[0188] FE—SLEHEHIP » ARt ALY IIRIZITE D 2R AR °

JiED
2 -
R2 G1‘G2 R2 Gq1-Go 1 NaNg R GGy Rt
R 7\ R IR 7\
te— o —— NC — o
=G, HN—( =Gs HN—{ N =Gs HN—{_
R Z-B <8
D-1 D-2 D-3
/
R R GG, 1
N R
W%
RM-LG NN =6 W
R® Z-B
D-4 <
—_—
y RZ GG, .
N W 0
NN =6 HnA
_ R11 R3 7—B

ﬁ¢GvGrGwN~N~w~wlZ&B%Wﬁﬁﬁm&$y%ﬁ L BT
—B{LAFTES - B LG i -

[0189]  {E—bPEfld - ASCFHRH LAY TIIREE Bl - B2 B3 ]
BA th Z {E—FRERKL °

HEEL
. 2 G- R?  G-G
RE G¢G; HOJLZMB 4 C"aiwa Rpree 0 S—i | fgt
o= N R E-2 E3 LG—%:H [+ S & 0
=G, NH =G H —‘q e 3 €; H —<Z
5 0 2 R3 7—B R -8
) E-1 E4 &2
HO.-,N
61 Gz HzN R“ G1 Gz
I3 f{ﬁ%ﬁ
FHEE2
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o R2 G1‘Gz Rt N R? G1-Gz . R® Gg‘Gz ‘
. . R
HO" Y=c, H —(Z N V=d; H _ﬁ N G H
R -B H g -8 R -B
E6 E-8 E9
Ji5E E3
R‘ﬁ

g1 H 3
E-11
RE GG, . {53 Hr(Burgess) R GG, y
0, L b Q
o= W 0 _ A I »—%’:W 0
N =Gy HN—{ ai N =6 HN—/<Z
R"H g Z~B R® ~B
E42 EA3
FZE E4
N-CH :
R’H /4 \
R?  Gy-Go _ﬁ\u—ug Rl BrG; R? GG
» 31 OH 1 R 1 V2
QLR e1s 3N T TR (R
HO" Y=d, HN-PG >N V=g, HN-PG Neg? N Thips
R3 R"H Rps . RS 3
E-14 E-16 a7
0 0 Q 0
RE - e 34 B 4 -
ri g o d, @ oX, 2otz re LR ee
~0 Gad P H, ~0 =G, H __{
R® R® pan
E-18 - e

H G G~ Gi~ R R R RY - Z R BAAISHER(O A S ATatill 2 HAT
—SLIP=FTES - LG (RlHEE H PG (RiReEEHE -

[0190] FE—ELEIERIH » AR ZALEWIHRIE T E F1 ~ F2 R F3 1
ZIE—BEKE, ° |
Ji%E F1

% T HRHERASD)



1835770

Rz G1 G2 2 G1 G2

_G3 HN \N —63 HN

R? Gy Gz __——'R R2 Gq- Gz
o
—Gs HN _G3 HN
FZEF2
H
Ox N H o)
—Br- R? GG 2 -
R2 GG, 1 t} Br—Br-Br ° % R"JkNHz R GGy R’
FN_R, k7 P S o 10
_ Br =G, HN—4 = HN_<
F-9 .
F-4 F-11
FHEF3
R?2 GG
R GG "3 R fréa
H 7\ / \
7 N F’£2 —Ga - —» _
= NP =G
F-13 FA4
, 4] 0 0 0
- . ity 2 -
I e wol, s o, g otzs ar RS -
— r\f\‘ 7N E-16 FA7 18 h}\ 7N 0
~0 Ram 3 H; o ~0 "Gg H
R
F15 F-19

Hfi G~ Gy~ Gs~R'R*R*~ R~ Z | B RUEHO)ZA Al 2 HAT
B RFTESR - H PG HIREEE -

[0191] E—EEHEHIT - AXFTREZ LAY AIRIENE GRERK -

&G

55 172 H(ZHAREAE)

-8



1835770

0 O
2 -
R2 51‘“@2 . HO,IQZ“B uj4 Cl»’lLZME RE GrGZ o o R Gf Gz R‘l
g N G-2 63 te—¢ N 0 .- o 0
RS 3 2 R -8 . "
G4 G4 G5
R2 G1—62 1 R2 Gl“GZ Rz Gf-‘éz
/ \ RO / \ .R1 / \ R‘t
HO =G, H — 7 N\ . —_— VNS 0
=G o )=d HN—g HO-N =G H
R -8B R? -B RS -8
G6 G7 G4
Rﬂ
Rz -
Ci ) \61 G R LG& RM RZ GG, -
. y » .
_— HO“N}—Q—}{ 0 G-10 W o
RS 3 —qz-B N G, H -g
- R? -B
69 At

HA1 G~ Gy~ Gy R' - R* R~ R~ Z | B Gaist =) sk prstiit 2 2AF
— (L RFTES - B LG AR -
[0192)] 7E—LLBEHEHIT - AP (LAY AR5 2 HAR AR -

JEH
| R2 Gf‘"Gg ) b f R2 G1_G«2
/ Qi ; ‘ R
LGM 3. ¢ N o
=, M, ¥=6s HN—{
R R £~B
HoA H-4

A :
] b RE s "Gz
[*i7 4 i
H5 HE A 0

e *aﬁ—{

PSS £ R L8

Hf1 GG, G ~R'CRP R 7 A B B Rt =(DEA ST 2T
— (L RFrEE - B LG GiREE -
[0193) FHF—EEHHIT » AR LY IRE T E IREH °

B IBHEEGERAES)



1835770

HEI

R2 G1"Gz i 58 i R Gsz A-LG R® GG, »
=y H =G,
at 42 PaEET Z s —42 2 L
13

Hh Gy~ G~ Gy RURERP~ 2+ A B B a0t st (sA SRt > 24T
— B RFTES - B LG ik -
[0194] fE—EEEHERIT - ASCFREREE (LAY ET R 5 28 T A& -

iE
0
HO,-NHZ > Rt O}_Rﬁ
HN R\ _pre R?
7 N
Ho-HN  Y=6; NH,
R
J3
R? GG R2 GG,
— W O’N%‘{R;Hm
R“ ‘HN == (3 HN—-@ R"/L;‘N RB._" 3 Ha
J6
. N R
HOA ........ M,,g N S 3 i‘*@{ 5
JB J8 5 B J-10 i N =63 H ‘<Z
- R -B
J-11

HF G -Gy~ G R ~R* R’ Z~ B KRGSt XA et 2 24T

— LT -
(01951  E—SeBEREBID  ASCFFRUEZ ALY 5 K AEH -
HEK

B 174 HEHRAS)



1835770

i3
< Br.
o
- K2 NaOHHO \(W . N m _ m-CPBA \_E

8r - £ N N
HILs NalO, b N 4
K1 K-3 K$ L ke
Q pr

K7 K-8 K8
o 0 0 © ,? NC
. e Br o
“O'ﬂi—a EJ(CI,(Z“B” -B—-z"Lo z-B _ Z) 3 s
K-11 K-12 k1 & 8 K-14 N X 7mB - N iy ~T8
K18 Kas ©
NH 7 o o
HO., ) ph
MH.-CH ™ o~ N o]
we- H l R0 e T »—@ A
S 78 O~ N “z-B
HN K48
K17 by K49

He Z - B J RUMARAISHERORAS Rt A — 2R e -
[0196] FE—LEEalT ARt e TRIER R L1 Kk L2 2RE 5K
HEILL

2 - RZ  G-G, R? GG,
, R g " o o
/N . 7 o . YN 0
P HO  )=C; HN— =G; HN—
— N 3 3
VAR _qz_B R® z-B z-B
L1 L2 L3
2
R2 GG R G1‘G2
R NGS N R’
NH,-OH N o < 0
Ho-N"  )=a; HN—{ Ho-N =G, HN—
R3 Z—B R Z-B
L4 LS
2 -
=R" R R Pree R
L-6 =) 7\ o
—_— . o\ —_
N Gy HN—
R Z-B

L-7

HEL2

5 175 H(EEEHEREEE)



1835770

2 _
RE GrG = R_Pre R
cl R HO™ N
)—%j\s—( 0 — L8 0~ /__G\ HN_<O
HO-N  y=Cy HN—{ 4§ Gs _
R® z-8 R 2B
L L-9
F 2 -
R2 G1‘Gz , R G1 G2 R1
R
_ o N=d, W N e HN—{Z_B
R® Z-B
L10 L1

H G~ G Gy~ R' SRR Z~ B R RUMpdngt =D s A At~ HAT:
— B RPTES - |

[0197) T‘—%Emﬁjﬂb | SRR (L AT 5 MACAT -
FEM

e

-1

G
B
. S,

B a 9
Br- ' NG, 2 : Ho" _biHy RY ‘JLO}LRH
[ okt | yorG HI T e
i 1 . . 3
D —— ] 3 O —— z o
R N
5 PG ms PG 15 B A

R“
H \ f HOJ{Z- —ECVIL - JLOJLZ-B Z'J &
M-t0

MAS
M3 Bor

Hef G~ G3~R'R? R~ Z~ B R R gt siascpmsral o HE—5%
LR RFTES -

[0198) {E—LbEHEMIth AR 2 (LAY TTARIE T2 N1 K N2 K&
J%E N1

5 176 H(ZYRHE)



1835770

2 e OO
w1 X N o R o R g2
X 0 I X oH X X
3
R3 —_— R o B —— R! A RG - - R3
~
RN N o_ © o, oH

R? R? NH R?
X. i * x@:} H%Hz HO., Jj:j:}
3 R¥ RY
: oL N o, NH: o, HN-PG . HN-PG o, HN-PG
o o0 O-N R2 \__<°~N R? J(z O-Ny  R?
\/U\O)k/ \——_(\N‘ \N| HO™ ~7-g \f<\Nl
R? RS 3
HN-PG HO  NH; no HN—{
z-8
J3%E N2
2
R2
X
e
m\/‘[\ P & \ l [
R R 3 R¥ \G
Ny
R2 » R? HEI NH RE
NC. HG,NHz HO\N 7
G GI ' - R"’\ai i > HRZ‘I
3
: * HN-PG HN~PG HN-PG
o1 2 O~y z Q
o . R e O-n R
AT » oz M
3 el R? \»a‘ —— g
BRI 100e ° Hi-PG Nt R HN—{
-8

H Gs~R*R’~ Z Je B (A=) s frsit > 2 — S bR AFTEs -
XHHE © H PGAIREEHE -

[0199]1 TE—SETHHTF » AR LAV TR O KA -
JiFEO

%177 H(BHHRHEE)



1835770

0
RE GrG, R g A O
R1 7\ R? cl” o
Aa— N\ — -~ A
=G, HN—-PG =G; NH,

RS R?
0-1 0.2
RE GG, RE GGy R1
Al N R B AN
=d; HN—Y )=6 HN—{
et ;
0-3 0-4

HEH G~ Gy Gy R R R A R B RAst =t sia ettt Hr—8
B R T ES PG AREEE > y 4 HO-~ HN(R)-3{ HOR*-» B Y #4-0-* -N(R')-
B-OR’- o

[0200] FICEBIERS drimat AT EIR M -

=11l

(02011 $RELUTEBIMERBARTFIRE) IR BEY) - FIREITE -
AT R — T A b A -

[0202] FEEEEEHIHERMNTHE : TEA (SFR) - DCM (ZEF ) -
(Boc),O (ZHHs —-5=T#HEs) - EA(ZBZH) - PE (FHk) - DMF (N,N-H
HFEGR) - DIEA (N-Z2-N-ERER-2-) - HATU (1-[#(CHERH) T T
H]-1H-1,2,3-=151[4,5-bINES 3- B HBEEEEE) « HOA (1805 7- 53R
=) - HOBt (JREFEH =) » BDCI (1-Z25-3-(3- — AR A AR —E5f) ~
MeOH (B E%) ~ EtOH (Z %) - iPrOH (F-2-F%) - ACN (ZFE) ~ TFA CH.2E) -
DPPA (BE 5l — %) - DBU (1,8- &5 3 (5.4.0)+—-7-%%) - THF (&L
1) ~ PPhy (ZZEEBERT) « SM (REEARED » Hex (B5%)  NCS (N-EHEHIEEER) -
rt. (338) - DCE (Z#.7.5%) » FA ()  CHCl; (&4}) - BuBr ("F£8) - HCI (8
B%) ~ equiv (% 8)F, DSC (BEEEEEQ2,5- RIS E-1-2)ER) -

THl 1
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&Y 17T 261K
1. SR8 1-2 2 &4k -
o
0-S-OH
N= HN O NaOHH.0  Br

2 ~
Hrll:/>78r - | N
Nal04, H20 N,'N

12

[0203] [ 4-3E-1H-TELIE(50 g, 340 mmol, 1.0 & BN ES(LEH(3.TN, 555 mL)
h BRI II(EESE)ERL(116 g, 1.0 mol, 3.0 E8) - KREESYHRH 30 min B
Fi DCM (500 mL)Z2EY - &A1 F B/K (200 mL) BERRTZR - MK TR BR SRR »
TEBEE TR4E » B IEEZ DCM (400 mL) k27K (200 mL)H - 7 0°C T HIFTSER
7l NalOy4 (147 g, 685 mmol, 2.0 E8) - KrE SRR - F DCM (500 mL)
kR > FHEEZK(200 mL)ZEHRRIR - &EFKERBRINEZ IR BAEIRER T RkE - 158125 ¢
EFEHAYZ 5-58-1,2,3-=0F -

2. PREE 1-3 Z &R -

Br. I NS l}l ®7N<] . BI'\(E:>
NN CHCls N

N
1-2 1-3

[0204)  JA1 5-38-1,2,3-=15(25 g, 156 mmol, 1.0 & &)} CHCI, (500 mL) 1.7 %
SOARIN 1-GBIE-1-97-1-E5) L& E(25.8 g, 188 mmol, 1.1 E &) - ¥PESWITE 45C
TEPE 1h > F§ DCM (500 mL)F%5% - FEE/K(300 mL)ZEHRRIR - &8K BTk MEs
1 TERBE T a4E B FE W IBUEHT(EA/PE, 10/90)81 T4l L » 1BE 11 g 36%)E
PREERR Y 3-98-5H,6H,TH-3 [ f%TF[bIULEE -

3. il 14 7 &K ¢

Br m-CPBA DTN |
« —
N DCE \
13
14

55179 H(EIHRESE)
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[0205] [ 3-IR-SH,6H,TH-ER X —f#H T [bIMEIE(11.9 g, 60.0 mmol, 1.0 E&)FS
DCE (120 mL)$ 2 AN m-CPBA (20.7 g, 120 mmol, 2.0 &)  fHESYAE
T0°C THEFERR > A1 Z05 » i DCM (200 mL)F7# » i SANBRER a7 7K(200
mL) SRR RFE/KIRERSNEZIR - TEREE TR B IBfZ 1T (MeOH/DCM,
10/90) T4 » 15F] 12 g (3% EX A EERE Y 3-R-5H,6H,TH-ER X IHFT{b]
Oh - 1-5-1- 26 -

4. RS 1-5 ZERL

0O O
B
Br Z )l\o)l\ NF |
ot I > N
N
N MeOH, NaOH(1M)

OH

1-4 1-6

[0206] 4 3-3&-SH,6H,TH-BE R —E 3 [bIMEnE-1-38-1-E28(12.2 g, 57.0 mmol,
1.0 & BN ZEEEF(30 mL)Fh ZRAE L1I0C TR 3 h o SHIEEN - FERE T
s » ELIEEIZ NaOH #53(1 N, 30 mL) 52 MeOH (30 mL)H* < REEWIFEEE T
JEREFRA P BA (300 mL)FERE » FERK(100 mI)JEAIZ - SEAKERBRSARZNR -
FEJREE T s H #EF R IBf@ 1 (EA/PE, 50/50)1T4E » 1551 5.7 g T%)Z2(RE
[EEE > 3-8-5H,6H,TH-TRIL — JF 3 [b]twe-7- -
5. FRFHIAE 1-6 ZAHK

N
(@)
\N . O
OH DBAD, PPhs, THF

1-5 1-6

[0207] HE&RTHE 3-R-5HO6H,TH-1)X /% F [b] ML oe-7-F2 (5.8 g, 27.1

mmol, 1.0 & &)F* THF (100 mL)H 2 2RI 2,3- 8- 1H-205( k- 1,3- (4.4

g, 29.9 mmol, 1.1 E &) ~ PPh; (8.9 g, 34.0 mmol, 1.25 & &) DBAD (7.52 g, 32.7

£ 180 H(EHRHED)
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mmol, 1.21 &) - FRSYERE 3 h - F BA (300 mL)F#% - FIE/K(100 mL)%E
WERZK > SEFROKBRERSNEZNR » TEIREE TR HAS Y IBf@IT(EA/PE, 10/90)#E(T
Wil 1BE] 7.3 g (79%)RIREEREY 2-[3-8-5H,6H, TH-B X /& [b]HtnE-7-
£1-2,3- 2 8- 1 H-BI5|0%-1,3- 2 -

6. R 1-7 Z&HK |

oy
) ' B
N 0 Br.

KR ]
EtOH \N '
NH,
1-7

[0208) [ 2-[3-3-SH,6H,7H-B2 1% hF [bIMHLE-7-2E]-2,3- - L -0 vk
-1,3-ZfH(7.6 g, 22.2 mmol, 1.0 2R ZE(80 mL)F > FRRIK &4 g,
88.7 mmol, 4.0 E &) - ERAYIE SOC T 21 » RAIE IR - TEREE T4
HEERWIEEITMeOH/DCM, 15/85)#174i{E - B8] 1.5 g (32%)RitafEE >
3-38-5H,6H,TH-HR R %3 [b]MbeuE-7-R -

7. i 1-8 Z &R

0
Cl/lb Br
Br ~ m
N HN

NH,  TEA DCM

o}
1-7 1-8

[0209] [H24ANZE 0°CZ 3-IR-5H,6H,TH-3R Y, — J&F [bIULIE-7-H(480 mg, 2.3
mmol, 1.0 & &) DCM (10 mL) 2 SRR EEE (317 mg, 2.3 mmol, 1.0°E
)% TEA (114 mg, 1.1 mmol, 0.05 %) - ¥5EA42E 30 min > F] BA (100 mL)
fE  FHEE/K(G0 mL)FERRI R - SEKRELINE IR » FRUE T B HFEEW R
J& #7 (EA/PE, 30/70) #1740 1L > 195 240 mg (34%)E H A E#E 2 N-[3-&

5 181 H(RUARHH)
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-SH,6H,7TH- 3R [X )G [b]PLreE -7-E 5 FHEgHY -
8. hfifE 1-9 Z&Hk |

B NC._~
g KiFe(CN)s3H0 \N' Q
N i 52 Xphos, X-phos, KOAC HN |
Y TIEESE HL0, 100°C 0
1-8 19

[0210] FEER TIE N-[3-8-5H,6H,TH-EB KX %3 [b] otk nE-7- 5536 i o
(230 mg, 0.7 mmol, 1.0 Z &) HELE(6 mL)FIK(6 mL)ZEEY T 2RI
FeK4(CN)6.3H,0 (376 mg, 1.2 E8) % 21t Xphos (112 mg, 0.2 & &) - X-phos (72
mg, 0.2 5 )} KOAc (214 mg, 2.2 mmol, 3.0 £ &) « ’HESYHE 90°C T RFHR
& RAEEN - F EA (S0 mL)FRE - RIEE/K(20 mL)i%if%m:ﬁz I K RIS
RZfR » FEVRER T i EFE R B AT (EA/PE, 30/70)E1T4lME > 152] 100 mg (52%)
ERATERT N-[3-8E-5H,6H,TH-ARIC " G [b]te-7-2 R F Rk -

9. sPFEEE 1-10 2 &k |

NC._~
| NHp-OH.HC_
N
i NaHCO3,MetOH

O
1-9

[0211] ﬁNﬁéﬁﬁﬂﬁmﬂﬁﬁiﬁﬁw%%$gﬁﬁ%@mmmg
0.38 mmol, 1.00 28 MeOH (8 mL) = YRR ERE R He(79 me, 1.15 mmol,
3.0 2 B) RS RSN(128 m, 1.5 mmol, 4.0 2 18) - KSRAMIE 80C THRE 2h

AR TS 155 110 mg EREAERE Y N-[3-(V-FRE A BRED)-5H,6H,TH-33
2 (D PR 7 PR <
10L& 17 Z AR -

55 182 H(#URE)
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NH

HO\NJ\m \)J\ /U\/ /\|,
H >N HNp_Mf—' Ei r{?\ﬁb
1-10 0 v=ev/ Y

[0212] & N-[3-(N-¥CEFPRES)-SH,6H,TH- BRI f# 71 [b] ke -7-E IR FH
F2(100 mg, 0.34 mmol, 1.0 & &) ZIEx(8 mL)H > BRI R ELERS (0.8
mL) - REREYIFE 90C THEFE 2 h - HIEREE NRME - RS AENEERQG
mL)F H7E 150CThiE 2 h - S EREMSAIZER » EEB T B - B
OB 8 HPLC FI AL THREETHEL - C 5F-72WH
HPLC-SHIMADZU(HPLC-10)) : & #£ - XBridge Shield RP18 OBD & » 5
um,19*150mm ; FEAE » 7K(0.05% NH;H,0) 52 ACN (7£ 8 min [ 24.0% ACN K
Z 54.0% ACN) ; {5125 - UV 220 nm ~ [IbESE 5.9 mg (%) EHEERZ N-(3-(5-
7. 5x-1,2,4-08 T ME-3-55)-6,7- & -SH-ER K $&H [bIIhie-7- ) FF Bk (L&Y
17) « LRMS (ES) m/z 335 (M+H) o 'H-NMR : (CDCls, ppm) : 8.93 (m, 1H), 8.85 (m,
1H), 8.19 (m, 1H), 7.86 (m, 2H), 7.46 (m, 3H), 5.55 (m, 1H), 3.01 (m, 4H), 2.53 (m,
1H), 2.02 (m, 1H), 1.31 (m, 3H) -

[0213] DAMEAEYGREREESHEMESY 17 il 2 5 7RI 2 J77A 2R 8
{L&WES:E | LRMS (ES) m/z

108 M+H=350
B2
{ [:”é:\% 42 75k
N
N 5 )g_—
e i ! N 0
HN s - EIR "N =N l‘zll b
o ¢ bet

% 1B HEWERASD)
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[0214] [ N-[3-(N-FEEFRERES)-SH,6H,THIR X )& 3t [b]hie-7-E IR R
f#(80 mg, 0.27 mmol, 1.0 EE)FFBEEE(6 mL) P ZARRIN(L1-“HEELE)
Z FAfE#(144 mg, 1.08 mmol, 4.0 E&) - #RSYE 90°C TR 2 h - [EHEE TR
4> H #ErEUEEY HPLC R DU T (T4 b (4% X-Bridge, C18, Shield RP,
19%150 mm 5 pm ; FBEHE > EA 0.05% NH;H,0 7KK ACN (#£ 8 min 4 20.0%
ACN H £ 48.0% ACN) ; A28 - UV 210/254 nm - [EAT(LAFE] 7.6 mg (9%)EH
ERE Y N-(3-(5-F%E-1,2,4-08 —18-3-50)-6,7- 45 -SH-BR X I [b]Ht0E-7-55)
FHEER (LAY 42) - LRMS (ES) m/z 321 (M+H) - 'H-NMR : (300 MHz » EHfg
-d,, ppm) 8 9.02 - 8.95 (m, 1H), 8.33 - 8.26 (m, 1H), 7.92 - 7.82 (m, 2H), 7.57 - 7.45 (m,
1H), 7.44 (dd, J=8.3, 6.5 Hz, 2H), 5.62 (t, J= 8.5 Hz, 1H), 3.22 - 2.93 (m, 2H), 2.82 -
2.64 (m, 1H), 2.65 (s, 3H), 2.11 (dq, J = 12.8, 9.0 Hz, 1H) -

EUE
IE&Y) 94 Z &1k
g Q’k SN
Ho. F AL F
: \NI " " F/‘\FNQ—(\Q N ]
N w0 ON = Hlb
S _
1-10 {LEH94

(0215] [ N-[3-(N-FEERIRE)-SH,6H,TH-ER [ 7 [b]UE0e-7- 25K FH B
(60 mg, 0.2 mmol, 1.0 & 8)A MBS mL)h 2 SRR 2,2-— 828 2,2-—
ALEGEEEE(S3 mg, 0.3 mmol, 1.5 F8) - KERESYTE 60°C TR 2 h - FERET
HRE > HFERBUET HPLC A DUTHREE7T40L - (B » X-Bridge, C18, Shield
RP, 19*150 mm 5 pm; # B B 0.05% NH;H,0 7 7K ACN (£ 8 min [ 27.0%
ACN EZE 57.0% ACN) ; {&HI8 > UV 210/254 nm « H4{LE5] 7.5 mg (10%) 2
HEERE > N-G-G-(ZRFE)-1,2,4-1E —m-3-50)-6,7- _ & -5 H-EE X % [bItt

55 184 H(S#PHAD)
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IE-7 B SEFER (B4 94) » LRMS (ES) mz/ 357 ; 'H-NMR : (300 MHz - I
-ds ppm) 8 9.09 - 9.01 (m, 1H), 8.37 (dt, J=2.0, 1.0 Hz, 1H), 7.93 - 7.82 (m, 2H), 7.58
-7.35 (m, 3H), 5.63 (t, J= 8.5 Hz, 1H), 3.25 - 2.95 (m, 3H), 2.74 (dtd, J=12.9, 8.1, 2.9
Hz, 1H), 2.13 (dq, /= 12.8,9.1 Hz, 1H) -
=504
{EEY) 62 Z &K
1. FFERE 4-2 Z &R -

o)
-0 (o)
‘ Q g]/% NH
‘\FN, " 0 ° z O)\CL )
- - ]
O-n ’ DMF \<O—N oﬂ

4-2

4-1

[0216] [& 5-(5-FFEE-1,2,4-08 — 0 -3-56)-2,3- — - 1 H-i-1-F#(200 mg, 0.93
mmol, 1.00 & &) DMF (10 mL) 2 7% 0 DSC (432 mg, 1.69 mmol, 1.82 &
) - fEZH THERE 2 h B1E 60°C TH#E#HE 4 hig - A EA (60 mL)MREFTSAK -
EEREAYI K30 mL)ZERRIZ 5 A /K (30 mL)SEE » &M/KER S shiEz e AR
FETRYE > 155 260 mg 2R MEREZ N-[5-(5-FF-1,2,4-58 " E-3-5)-2,3- &
-1 H-E53-1-E| B R g 2,5- (A ANEEnE-1-Efs - thRtaER A& E (b
BRI T — 8t - LRMS (ES) nvz 357 (M+H) -

2B 62 ZEK

1 . . 0

. N )
N s =f§>‘4llpl‘f4 inh
— N~p? O-N B e Wt

- o= ACN, TEA

4.2 : - AL&we2

[0217] I.EJ N-[S-(S- qﬂ%-1,2,4-U%:U§é-3-%)—2,3-:§—IH-Erj-1-%]%% qﬂ E&ﬁ

% 185 H(ERAED)
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2,5- T HIE ELIHE L - 1-ELH5(60 mg, 0.17 mmol, 1.00 E 8)5* ACN (5 mL) ¥ 25
STHNIEEE-3-B2(40 mg, 0.43 mmol, 2.52 & &) TEA (100 mg, 0.99 mmol, 5.87 &
8) - ERAYHE 80C TR 4 h» FEHEZ N RYE - BREHSUAE HPLC FA 2
TEpEET AL ¢ (2 B8 HPLC-SHIMADZU(HPLC-10)) : &4 » XBridge
Shield RP18 OBD &t » 5 um,19%150 mm ; #Efj#H » 7K (0.05% NH3.H,0) K ACN (£
8 min Y 20.0% ACN E Z 50.0% ACN) ; {E3H]58 » UV 254nm - [EEE4E 10 mg (18%)
BEafEREY 1-(5-(5-FE-1,2,4- 8 T W-3-5)-2,3- — 8- 1H-Ei-1-55)-3-(HE-3-
HOWF(UESY 62) - LRMS (ES) m/z 336 (M+H) « "H-NMR : (400 MHz, DMSO-ds,
ppm) & 8.64 (s, 1H), 8.56 (s, 1H), 8.13 (d, J = 4.6 Hz, 1H), 7.93 (ddd, J= 84,27, .5
Hz, 1H), 7.89 - 7.81 (m, 2H), 7.44 (d, J = 7.8 Hz, 1H), 7.27 (dd, J = 8.4, 4.6 Hz, 1H),
6.78 (d,J=8.1 Hz, 1H), 5.24 (q, J= 8.0 Hz, 1H),2.99 (dd,J=8.1,5.1 Hz, 1H), 2.88 (q,
J=8.0 Hz, 1H), 2.64 (s, 3H), 2.49 (m, 1H), 1.92 - 1.77 (m, 1H) -

[0218) BT LEYAFERES I EEY 62 Frlt e I 7RI T A RS

{L&Y4ES: | LRMS (ES)m/z | {b&Y4RSE | LRMS (BS) m/z
31 M+H=335.1 86 M+H=335
33 M+H=336 87 M+H=326
34 M+H=325 88 M+H=325
43 M+H=337 89 M+H=325
44 M+H=325 96 MH+H=337
45 M+H=338 97 M+H=337
46 M-+H=325 98 M+H=337
47 M-+H=338 105 M+H=325
48 M+H=325 106 M+H=338
63 M-+H=341 107 M+H=324
64 M+H=326 109 M+H=336
65 M-+H=324 110 M+H=337
66 M-+H=324.1 111 M+H=338
85 M+H=336 112 M+H=339
BHIS
L&Y 100 Z &R

55 186 H(RHHREAE)
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1. HrRERG 5-2 Z &K

Br.
Boc,0 Br@
,\IH
Boc

DCM, TEA
NH

e HCI 5-2
[0219] 7F OC P& 1 h ZRFEZHI(IR)-5-0R-2,3- K- 1 H-#1-1-f iR B (44 4 g,

178.8 mmol, 1 ‘& £)FH DCM (330 mL)F 7 i & s 1 TEA (39.8 g, 393.3 mmol,

2.2 &8 DCM (120 mL)F 2 (Boc),0 (42.9 g, 196.3 mmol, 1.1 & 8) 2 & -
RS YRR NHERE 3h - FRIN7K(S00 mL) » HiFEEYIA DCM (500 mL)ZEHY
IR - igE Pt 2 A A NH,ClKZER(500 mLyseAm 2 H R B /K (500 mL)ZEk
WK o EEEKERBRSNEZ R H IR R TR  B1E 574 g (2N ECHBEEL
N-[(1R)-5-8-2,3- & -1 H-E1-1- B RS = T ALl -

2. PERE 53 ZERK ¢

NC
BrNH - KFe(CN)g3H0

32{tXphos . X- OAC

(I T, xR o
IR H,0, 100°C Boc

52 5-3

[0220] HEERTHE N-[(AR)-5-R-2,3- & -1H-E1-1-BEFEFE="T &l
(57.4 g, 184 mmol, 1.0 E &) _MELE(285 mL) KK (285 mL) ZIEEYI T BRI
INZ.H$8(36.0 g, 367 mmol, 2.0 B &) » K,Fe(CN)s.3H,0 (31.1 g, 73.5 mmol, 0.4 &
&) » XPhos (1.3 g, 2.8 mmol, 0.015 EE) 5 Z(Jﬁ XPhos Bif##(2.2 g, 2.8 mmol,
0.015 E8) - FEAYIE 100C THEE 2 b SRR » HiBEUERERS -
17K 8 A EA (500 m)FEERI R - EEHE7 ALK Na,SO, 820 » TEBEE it
HEAZ B Z B RO REY)(300 mL, 1/10)—HEGFE - 115 42 g (88%) 2= E
EfE Y N-[(1R)-5-8F-2,3- & -1H-E1-1- B E R E =T &5 - LRMS (ES)
m/z 203 (M+H-56) - |

5 187 H(ZURHAD)
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3. fiffE 5-4 ZEHL -

NC
HO.
., H
NH

TEA, EtOH, 50°C
Boc” Boc” NH
5-3 5-4

[0221]  [&] N-[(1R)-5-8E-2,3- & -1 H-E5-1- K EFRE =T Af42.2 g,
163.4 mmol, 1 & 8§ ZE¥(420 mL)h 2 TR EERL §(22.7 g, 326.7 mmol,
2.0 EE)F TEA (33.1 g,326.7 mmol, 2.0 E8) - BREWE SOC T8 4h > 7£
TR RS - SRR EA (1 L) » FI/KBEME - 48 NapySO, B2 HAT R T R4s -
S 54.6 g (BWEKBRERL N-[(1R)-5-(V-FEERIPkAE)-2,3- —&F-1H-i-1-
EBEL RS = T s - LRMS (ES) m/z 292 (M+H) -
4. HfERE 5-5 ZERL

L‘Q '“ﬂif‘::f:* 5o~1oo°c . !

HN-Boc

55
[0222] & N-[(1R)-S-(N-FEEFRRED)-2,3- G- 1 H-E1-1- B E EHRE =T
Efi5(54.6 g, 187.4 mmol, 1 B "EEFE(500 mL)HZ ZROAI 2,2- "R L
— G ZBEE(34.2 g, 196.8 mmol, 1.05 E 8) « MSEAYAE SOC TR 1h H
£ 100°C TR 2 h - BEEEARAAIZE 2R BAEEIZ/K(500 mL) - #§/KEF
EA (500 mL)ZEENR R - & 0F < B HIE FIEEZK (1 L)ZE# » £ Na,SO,Fzi% H ALK
ERT 4y - 1815 5328 (T3%) EHBERZ N-[(1R)-5-[S-(CHHE)-1,24- 5
-3-;_!;;]-2,3-:@-1H-‘éﬁ-1-%]Hi%ﬂﬂﬁﬁ%zT%EEeLRMS (ES) m/z 295 (M+H-56)-
5. A 5-6 2 Ak

55 188 H (BHAEAE)
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F O-N
g .
2"<N HCl l>/<N
DCM
HN~ NH,
Boc HCI
5-5 5-6

[0223]) |& N-[(1R)-5-[5-(— & FHE)-1,2,4-E8 — k3 EL]-2 3- — &~ 1 H-Fi-1-E]
B FRASE = THAR(S3.2 & 1514 mmol, 1 E ) DCM (375 mL) s eI
HCI (4 MBI » 125 mL, 4.1 mol, 27.2 58) - #RAMIEEE T3 b
ELFAZBRZ (300 mLFFRE - KSynR EIER B FEOIR » 1875 44 g (94%) 2
BRI EEEZ (1R)-S5-[5-(= 46 F)-L 2 A =0 32612, 3- = B LE-25- 1
E& o LRMS (ES) m/z 235 (M+H-17) -

6. &% 100 Z &R -

0
F}’{?“T\‘J HO/UTO
EDCI, HOAL DIPEA, DMF F\H“\“m ﬁ/K[O
N/}“

NH; E
HCI
5.6 1bEm100

[0224) [ 2-EAEE-1,3-EEmk-5-EHE(10.0 g, 78.3 mmol, 1.0 E &) DMF (220
mlL) > 27T HOAt (16.0 g, 117.4 mmol, 1.5 % &) ~ EDCI (22.5 g; 117.4 mmol,
1.5 #8) DIEA (40.5 g, 313.1 mmol, 4.0 &8) - i&ESY#ERE 15 min HREM
(1R)-5-[5-( — & B £L)-1,2,4-188 -3 501-2, 3- 4R - 1 H-E5- 1 - BB Re B8 (22.6 g, 78.3
mmol, 1.05 ‘E&) - FHREWEEBRHIERE - WMIK/K(700 mL) - HRGEEYHE
faHE 1he ERIRY) » SRR EA (500 mL)H » 4% NaySO, 75 H AFJRKER T4 -
{ETRERYIEE EA Fz PE ZIEEY)(700 mL, 1/20)—iEHAE - 15 26 g AR EEES -
LR A E A ERR RS 2 5—HE R (B 24.33 mmol Mg 7.5 )& -
itz EYIAER DCM K MeOH ZE&(500 mL, 10/1) » JR4FZEY 100 mL
REHMHCREO DM - WELERY g B 328 ¢ ERHEEEZ

5 189 H(BHERAE)
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(R)-N-(5-(5-(Z &, B £)-1,2,4- 18 —Mk-3-50)-2,3- T4 - 1H-E3-1-55)-2- FH A g -5-
ERIE (S 100)  LRMS (ES) m/z 361 (M+H) - "H-NMR : (400 MHz » &{}i-d,
ppm)  8.03 (s, 1H), 8.02 - 7.97 (m, 1H), 7.66 (s, 1H), 7.49 (d, J="7.9 Hz, 1H), 6.88 (t,
J=522Hz, 1H), 6.42 (d, J= 8.7 Hz, 1H), 5.74 (q, J= 8.0 Hz, 1H), 3.14 (ddd, /= 16.2,
8.9, 3.6 Hz, 1H), 3.02 (dt, /= 16.4, 8.3 Hz, 1H), 2.76 (dtd, J= 13.0, 7.9, 3.6 Hz, 1H),
2.53 (s, 3H), 2.01 (dg, J = 13.0, 8.5 Hz, 1H)

[0225] DA b&YkErheast BHEAY 100 Fril 2 J7 AR J7 AR S

IE&w4Es: | LRMS (BS)m/z | {L&%4R5S% | LRMS (ES) m/z

32 M+H=371 99 M+H=372

61 M-+H=374 101 M+H=374

83 M+H=361 102 M+H=359

84 M+NH4=379 103 M-+H=359

95 M+H=373 104 M+H=361
gH6

{b&49 107 Z &%

1. HpRiRS 6-2 ZERK
O

e e v::ﬂ'nﬁ

NH2 HATU, DIPEA, DME, S35

6-1

[0226)] [ 1-EAEE-1 - 0K-5-FRE% (205 mg, 1.6 mmol, 1.0 % &)} DMF (6 mL)
th Y T DIEA (630 mg, 3.00 2 8) % HATU (928 mg, 2.44 mmol, 1.50 2 &) -
¥rRSYIERE 15 min BIRDD 5-(5-FE-1,2,4-58 " mK-3-50)-2,3- T F - 1H-Ei-1-fZ
(350 mg, 1.63 mmol, 1.00 & &) - BEERFRGYIBHIER - A EA (100 mL)#ifE -
FEES/K (100 mL)%EM =% - R T IRkE BB @/ (EA/PE, 13)#EfT4
1k » 145 390 mg (74%) 2 A BERE L 1-FHE-N-[5-(5-FE:-1,2,4-08 T 1%-3-5)-2,3-

55 190 H(SZHHRE)
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8- IH-'ETﬁ 1-E5]-1H-NEme-5- B Rz - LRMS (ES) m/z 324 (M+H) -

2 (LA 107 Z 45k -
FH5E 0~N>—{§j~ JQL

6-2 (L&¥n07

[0227] #EHFHESMER HPLC KRN GRS RIEE Y (390
mg) o (BRI HPLC-009) : %54F » Chiralpak ID-2, 2*25 cm, 5 pm ; B2E)fE » CiE
T 7 BE(5EE 25.0% 2.8 20 min) 5 {E3H158 > UV 220/254 nm - JE4YBEEE] 114.5 mg
(29%) 2 B ta[E#8 Z (R)-1- FH E:-N-(5-(5-FA £5-1,2,4- 15 —-3-£)-2,3- —&,-1 H-E]
-1-%5)-1H-THE-5- FRER (1544 107) - LRMS (ES) m/z 324 (M+H) < 'H-NMR :
(DMSO, 400MHz, ppm) :  8.84-8.82 (1H, d, J = 8.0), 7.89-7.86 (2H, m), 7.45-7.38
(2H, m), 6.92 (1H, 5), 5.60-5.53 (1H, dd, J= 8.4, 16.8), 4.11 (3H, s), 3.10-3.04 (1H, m),
2.97-2.89 (1H, m), 2.65 (3H, s), 2.50 (1H, m), 2.07-1.97 (1H, m) |

17
&%) 108 Z&RK,
1. R 72 Z &L

R b2 R

Ha  HATU, DIPEA, DMF

[0228) [ 3-E-5H,6H,7TH-T8 %~ %3¢ [bINk%E-7-B2(480 mg, 2.25 mmol, 1,0 &
£)J* DMF (10 mL) - 7 2800 2- FR P e -4- FR (620 mg, 4.5 mmol, 2. :
HATU (1.3 g, 3.4 mmol, 1.5 & &) DIEA (876 mg, 6.8 mmol, 3.0 &) - FREEY)
22 h » FE EA (100 mL)FRE - FREIK(0 mLyEHmA - EEKRERIESE

%5 191 E (G HHREAE)
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FETRKER T A4 H Rt B BT (EA/PE, 70/30)E1T44E - 152] 460 mg (61%)E47
TEREZ N-[3-R-5H,6H,7H-ERX )%+ [b]thne-7-2k]-2- FREMEIE -4- FREEHE -
2. PIAG 7-3 ZEH

Br NC. ~
~ . .
9 /N KiFo(CN)s 3H;0 \NI 7\
N Sy e - e
HN 52{tXphos, X-phos HN
0 KOAc, &S /H,0, 100°C 0
7-2 73

[0229] {EEGR N N-[3-B-SH,6H,7TH-ERIK " fFHFT[bIbE-7-4]-2- F EMLE
-4- g B (450 mg, 1.4 mmol, 1.0 E &) ZEEHE(S mL) P Z & KA
K Fe(CN)6.3H,0 (586 mg, 1.4 mmol, 1.0 §&) ~ X-phos (67 mg, 0.14 mmol, 0.1 &
&)~ 25 2 {{ Xphos (105 mg, 0.14 mmol, 0.1 ‘&) ~ KOAc (266 mg, 2.7 mmol, 2.0
BEB)K/K(S mL) - FUESYIE 80°C THRE 6h » RAIZE 508 - A EA (100 mL)F:
R - /K30 mL)SEHRIR - &/KIREEIARZIE - TEREE T BME BB iEe
HI(EA/PE, 99/1)ET4AL > 152 40 mg (11%) 247 BERE L N-[3-8E:-5H,6H,TH-
BRIL T HFE [b]EE-7-55]-2- R AR e -4- FR R -

3. e 7-4 2GR

NH
NC HO\

7 /N NH-OHHCI 1) f | /N
N - N —
§ HN“g)\ NaHCOs, MeOH HN
0 0
7-3 7-4
[0230] = N-[3-BE-5SH,6H,TH-IR K JF&FF [b]UbnE-7-5]-2- A B e -4- g
FE(40 mg, 0.14 mmol, 1.0 Z &) MeOH (6 mL) ™ ZIF A INFE R EEREEE (20 mg,
0.3 mmol, 2.0 & &) f bk S#4(36 mg, 0.4 mmol, 3.0 &) * KESYE 80C TR
5 h o RAIE R HAERER TR - 152 50 mg EQTERRL N-[3-(V-EH

BRES)-5H,6H,TH-ERK — JF [0]LIE-7-55]-2- R AL Le -4- FH iR o

5 192 (TR
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4. 165 108 ZEHK -

NH
HO o o .
"N = N 0
YO Y I
N o - O~p =N ﬁ N
HN TIERE ! R
0 =5 3 =
7-4 i {L&1108

[0231) & N-[3-(N-¥EEHIRE)-SH,6H,TH-ER X —f% I [b]ULe-7-5]-2- i &
MENE-4- FREEAZ (45 mg, 0.14 mmol, 1.0 ¥ &) "EHE(S mL)H 2 BRI IIREER
BEEPES(56 mg, 0.4 mmol, 3.0 E &) - BUEAWIHE OC T 2L JAIE=EE
FERER T RkE - FEE RIS mL) » HEPESYINEE SOCRE 2 h - %
AIEEE - R TRYE - HEEmEUER HPLC FIH DU REETAE (B
X-Bridge, C18, Shield RP, 19*150 mm 5 um ; f2&h4H » B 0.05% NH;:H,0 7 /K&
ACN (7£ 8 min [ 20.0% ACN H % 40.0% ACN - #E£ 5 min AEZE 100.0% ACN >
£ 1 min A TFEZE 0% ACN) ; {E3H125 - UV 210/254 nm - 485/ EAE] 12.3 mg (24%)
EOGEEY N-G-(5-Z5-1,2,4-18 13- 50)-6,7- — & -SH-IB X f&F [b]HE
7-25)-2- R EL EFCRER (4% 108)  LRMS (ES) my/z 350 (MAH) » "H-NMR
(300 MHz, DMSO-dg, ppm) : 9.09 (d,J= 8.4 Hz, 1H), 8.94 (d,J= 1.9 Hz, 1H), 8.55
(dd,J=5.2,0.8 Hz, 1H), 8.21 (d, J= 1.9 Hz, 1H), 7.68 - 7.60 (m, 1H), 7.56 (dd, J=5.1,
1.6 Hz, 1H), 5.54 (q, /= 8.5 Hz, 1H), 3.14 - 2.98 (m, 2H), 3.02 - 2.84 (m, 2H), 2.62 -
2.48 (m, 1H), 2.49 (s, 3H), 2.01 (dq, J=12.6, 9.0 Hz, 1H), 1.31 (t, J=7.6 Hz, 3H) -

HH 8
E&Y 122 2 &5
1. hfEIEE 8-2 Z A

%193 HEHERHESE)
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Br 0] /%/ ‘@j\

@ HATU, DIPEA, DMF /%/

" |

[0232) 1 1-FRE-1H-OHME-5-FHES(592 mg, 479 mmol, 1.0 & &)F* DMF (10
mL) 2 SRR DIEA (1.8 g, 13.9 mmol, 3.0 & 8) 5 HATU (2.7 g, 7.1 mmol, 1.5
EE) FEREYIERE 15 min BRI 6-8-2,3-—&-1- 5 F0kE-3-#(1 g, 4.7 mmol,
LOEE) - B REYIEHERER - ] EA (200 mL)¥ife - FIEE7K(200 mL)ZEHx
= > FERER TG 25 BT (EA/PE, 1/1METALE - 1613 1.3 g B6%)2
RECEREY N-(6-358-2,3- 8- 1 - FIRIR-3-55)-1- B - LR -5 FRRE -
2. R 8-3 Ak

O
O o 0o
CuCN NC /
Br4®j\ / . <:§ N N
N N H I N
H | ‘N Y
/
8-2 8-3

DMF, 160°C, 20h

[0233]  [& N-(6-38-2,3- & 1-ZFFFLRIRE-3-5)- 1- - LH-0EmE-5- R A (1.4
g, 4.4 mmol, 1.0 % &) DMF (10 mL)s -2 35371 CuCN (587 mg, 6.6 mmol, 1.5
B) - BUEESYIME 160°C T8 2 X » A EA (200 mL)#i%E » FEE/K(200 mL)7%%
W= TERUEE T ke B35y B g (BEA/PE, 1/2)E1T4E - J&1F 530 mg (45%)
EROGEEZ N-(6-84-2,3- 8- 1-FIFRemg-3-5)-1- F &-LH-MEE-5- B ER
H’}i o
3. hiEIRE 8-4 Z AN

O .
0 oMz HCl ho-nH
NC /
N N
H 'y  NaHCOs MeOH
Y,
8-3

[0234) | N-(6-FEE-2,3- & -1-Z5FF WRIF-3-55)-1- Ak 1 H-Mpt A 5- FR g

£ 194 HEHHHE)
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(530 mg, 2.0 mmol, 1.0 ZE)* MeOH (8 mL)F 2 AR %L E$N(250 mg, 1.5

B8R ERE SR (164 mg, 2.4 mmol, 1.2 &) < KEESYIFE 60°C TIIF 2 h HAE

SR T4 - 1815 580 mg 2IRE B N-[6-(V-IEHBRED)-2,3- T - 138

(LRI -3- 561 1-FR - L A-IppE-5-FRER i - IR Biie AN EHE— PG BRI N —

SEE -

4. ififRE 8-5 2 &K -

HO-NH ST
%Q:L Jt T:H N
ZUERE L 80°C I N
8-5

[0235]  [a] N-[6-(N-FREFABRER)-2,3- & - 1-ZEFF ki -3- 8] - 1 - A - L H-EE e
-5-EHgEf#(190 mg, 0.6 mmol, 1.0 & 8) &S mL)H 2R II(L1-ZH S
B 7. 2) " HfF#(168 mg, 1.3 mmol, 2.0 EE) - BIRAYIE 80°C THEHE 2 h» TEHK
BTy HEREER HPLC EA D MREETHELE - Q 5t-amE
HPLC-SHIMADZU(HPLC-10)) : % #F - XBridge Shield RP18 OBD &A% > 5
um,19%150 mm ; FEENHE » 7K(0.05% NH;.H,0) K ACN (7£ 8 min [ 25.0% ACN &,
% 45.0% ACN) ; {E7H123 - UV 220 nm - JLadi{EiRfE 133 mg EABERE 2 1-FE
-N-[6-(5-FA £ -1,2,4-158 — me-3-BL)-2,3- 4R -1- G5 FF Ik IR -3- A= 1- 1L - ML 4R - 5- B g
Bz - LRMS (ES) m/z 326 (M+H) - "H-NMR : (CDsOD, 400MHz, ppm) : § 7.67-7.65
(1H, d, J = 8.0 ), 7.54-7.45 (3H, m), 6.82 (1H, m), 5.89-5.85 (1H, m), 4.86-4.84 (1H,
m), 4.51-4.48 (1H, dd, J=5.2, 9.6), 4.17 (3H, s), 2.66 (3H, s)

5.k 122 Z&H8

\g:f‘lﬂﬂti{ S T r‘l‘ J‘\F 3

{eaia

55 195 H(EHHHE)
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[0236]  #EEHFMEEMERY HPLC FIFH BT R REAEINHIRRESPI5 mg) |
(B EI HPLC-004) : 45K » CHIRAL ART Cellulose-SB, 2*25 cm, 5 um ; #2848 -
CHER ZEZ(E 9 min PR 50.0%ZE%) 5 (EHI2S - UV 254/220 nm - b4
28.3 mg (30%) 2 5 BREIREZ(S)-1-FE-N-(6-(5-FHE:-1,2,4-08 —1-3-5)-2,3- T4,
PRI -3-55)- L H-EE-5-FREERZ (1h &% 122) - LRMS (ES) m/z 326 (M+H) -
'H-NMR : (CD;OD, 300MHz, ppm) : §7.62-7.59 (1H, dd,J=1.2,7.8), 7.49-7.40 (3H,
m), 6.77-6.76 (1H, d, J = 2.1), 5.84-5.79 (1H, dd, J = 4.8, 8.7), 4.80-4.77 (1H, m),
4.47-4.42 (1H, dd, J=4.8,9.9), 4.11 (3H, 5), 2.61 (3H, 5)

[0237] DA E&YGFER IS SHEEY) 122 Bl 2 FAIRIN S A2 RE

ILEYI4RSE | LRMS (ES) m/z
15 M+H=322
18 M+H=337
121 M+H=326
123 M+H=362
Y
(L& 124 2 &8

1. AR 92 &L

x ! @ht

HATU, DIPEA, DMF

[0238)  [i 1-EREL-1H-OHME-5-HIfB(592 mg, 4.7 mmol, 1.0 E&)# DMF (10
mL)th 2 %571 DIEA (1.8 g, 13.9 mmol, 3.0 & &) HATU (2.7 g, 7.1 mmol, 1.5
2 8) - BREYERE 15 min BEEERDN 6-8-2,3- & 1-F5 0k -3-82(1 g, 4.7
mmol, 1.0 & &) - BEE PR SYIRHIR®T - H 28 ZB5(200 mL)FHE - FIEE/K(200
mL)FER =R TERER T R4S LAY BBt (EA/PE, VD)ETTEL  Bi5 13 8
(86%) 2R HEERRZ N-(6-18-2,3- & -1-ZEFFIRIg-3-5)-1- B K- LH-IE R -5 - F

5196 E(ﬁé%ﬁﬁfﬁ%)
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B -
2. fEjEE 9-3 ZAHK |

0
on o
CuCN NC
ol SR oA
H )\, DMF, 160°C, 20h [N
N
93

[0239] [ N-(6-38-2,3-— - 1-SEH LR35 1-FF k- | LI BT e 1.4
g, 4 4 mmol, 1.0 ‘& &)F> DMF (10 mL)F 7 78571 CuCN (587 mg, 6.6 mmol, 1.5
ERB) - JPRAYITE 160°C TR 2K » FI BA (200 mL)FERE > FE/K(200 mL)%:
W= T EIREE T it EL S 280 BB (BA/PE, 1/2M7T4E » 1845 530 mg (45%)
S ERE Y N-(6- 82,3 - |- SR EI-3H)- |- - | HIHE -5 R
H’fg- o
3. ST 9-4 7 Ak ¢

¢
0 oNH2 HCl o N
NC N v
H I W  NaHCO; MeOH
4
9-3

[0240] [ N-(6-BEs-2,3- & 1- 5 FFIRIRE-3- %) 1- B BL- L H- L e 5- PR R
(530 mg, 2.0 mmol, 1.0 ‘& &) MeOH (8 mL) 7 R IIBREE £47(250 mg, 1.5
BB RN (164 mg, 2.4 mmol, 1.2 B &) - #PEEYTE 60°C k2 h HiE
TR T R - T84S 580 mg 2R EAERE Y N-[6-(V-iREHBRED)-2,3-—&-1-9¢F
R3] 1R LIS - B e SR 00— S BRI T —

4. JAfEIEG 9-5 T B ¢
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0

N ] .
HO-NH :j | © F H
/ O ' >—< ;l
HN ﬁ’%ﬁ}q ~ O\ {}{’S:/
9-4

TIERIE. 80°C

[0241] & N-[6—(N-‘¥£-§%$%%)-2,3-:5@-l-fx’i#ﬂ%ﬂ%-}%}l-Eﬁ%—lﬂ.uttﬂﬁl_
-5-FREERZ(190 mg, 0.6 mmol, 1.0 & 8)R B (S mL) 2 SRR 2,2-— &,
2 2,2- @/ ZHEEBRE(220 mg, 1.3 mmol, 2.0 E &) - 75 80°C T#EFE 2h1& - AT
ERSYHEREE T s B maHT HPLC M M TR fTat - QB0
# HPLC-SHIMADZU(HPLC-10)) : &% » XBridge Shield RP18 OBD &ff » 5
nm,19%*150 mm : &4 » 7K(0.05% NH;H,0)Fz ACN.(£F 8 min [J 33.0% ACN H.
F 55.0% ACN) ; (M5 > UV 220 nm - phédi{biE4E 130 mg EHAERZ
N-[6-[5-(— 58 £5)-1,2,4- T8 —MK-3-5K]-2,3- &R 1 -5 TRy - 3- 2 - 1- FR - 1L -
Is-5-FEERRE o LRMS (ES) m/z 362 (M+H) «

5. 4[;A¢@ 124 Z &L

S >—©l ﬁ:/ FENWE _ F @
N Ol /H;

b&¥24
[0242]  #EERFHEEUET HPLC ER DU TR LINE IR B &85 mg) * (B
HERI HPLC-004) : %5%E » CHIRAL ART Cellulose-SB, 2*25 cm,5 pum ; #8148 » =
Y B LER(TE 8 min AIGREF 35.0%ZE%) ¢ {HMles » UV 254/220 nm - [L&l{bEREE
26.8 mg (32%) 2 HBIERE 2 ()-N-(6-(5-(Z B E)-1,2,4-18 "HE-3-7)-2,3- T
AR IR IR -3- 5 )-1- R - L -G -5- FR R B (L& %) 124) - LRMS (ES) m/z 362
(M+H) - 'HI-NMR : (CD;0D, 300MHz, ppm) : § 7.70-7.67 (1H, dd, J = 1.5, 7.8),

7.54-7.50 (2H, m), 7.41-7.40 (1H, m), 7.34-7.00 (1H, t, J=51.9), 6.77-6.76 (1H, d, J=

55 198 H(BHRHE)
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12.1),5.86-5.81 (1H, dd, J= 5.1, 9), 4.86-4.79 (1H, m), 4.49-4.44 (1H, dd, J=5.1, 9.9),
4.11 (3H, s) °
6110
&9 139 2 &1
1. SRS 10-2 25K -

Br.
1. HCOONH,, MeOH, %m, th
2 NaBHCN, [H]

R, 12h

Ha

2}
64 % 102

[0243] & 5-R-2,3-Z6%-1H-&3-1-FH(100 g, 474 mmol, 1.00 & &) FE(L.S
L) AN R E£5%(300 g, 4.76 mol, 10.0 £ &) « #EH 10 1% - N0 NaBH;CN
(90 g, 1.43 mol, 3.02° 5 &) * FEEYIE 60C TINF 2h » FERER TReE HFEHE
BB (EA/PE, L/I0MEFTAE » 5] 64 g (64%) BAREOERE 598-2,3-Z - L H-
El-1-% -

2. PfEfg 10-3 ZE/K

@*@»@1%@

Hz DIEA, HATU, DMF
85 %

[0244)  |a 2-FFESMERE-4-H#£(1.95 g, 14.2 mmol, 1.00 &8) DMF (20 mL)
th 7 g7 DIEA (5.5 g, 42.6 mmol, 3.00 2 =)k HATU (8.1 g,21.3 mmol, 1.50
E8) AEEE TR 15min 8 - 300 5-98-2,3- 8- 1H-E5-1-5(3.0 g, 14.2 mmol,
1.00 %8) B RHBRE 3 h « F NH,CLK RS AR IR 250 B BA ZEEY - {8
B B B KRR SNEE N » T REE Tk B ES Ry S HE(BA/PE = 2/1)iEfT
ML - 15504 g (85%) EHEERE Y N-(5-18-2,3- 8- LH-E-1-55)-2- B B e -4-

5 19 H(ZUERHES)
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Bt

FREERE -
3. HiiEE 10-4 ZERK

O
Br@u%/ TEA, Pd(dppf)CI,CH.Cl, ¥O@ O
/ d N
=N H / AN
=N

CO, EtOH
10-3 10-4

[0245) [ N-(5-38-2,3- -1 H-B-1-55)-2- Rt 0E -4- FRERE(4.28 g, 13.0
mmol, 1.00 % )R ZE(120 mL)F DMSO (12 mL)Z38a4h > kAT TEA
(3.9 g, 38.6 mmol, 3.00 & &) & Pd(dppH)Cl,.CH,Cl, (1.06 g, 1.3 mmol, 0.1 Z &) -
BEE IR AYESE CO (20 atm) « FEHEESYITE CO NE 120C MEHE 2 X - IRIF
Ll CO » ERIZE /KT » HF EAER=X - Safir EHETRE TR H
FE AR BB AT(EA/PE, 3/2)#EfT4UL - 155 3.5 g (83%) EREEEE Y 1-(2-HRANE
IE-A-Ef R EL)-2,3- & - 1H-Ei-5- Bk 22 -

4. RS 10-5 Z &R

o}—CQ 7 NaOH O}—C@ 7
a
N
\_g H%/ ~ HO N/b/
10-4 105

EtOH, H,0
82 %

[0246]  [al 1-(2-FREMENE-4-FifeAL)-2,3- — & L H-E3-5-FiR £ A Ha(1.2 g, 3.70
mmol, 1.00 & &)\ ZEZ(10 mL) 2 3EBRIIIN7K(2 mL) 2 S&(ESH(300 mg,
7.50 mmol, 2.03 E8) - FE=0R MEH 12 h1% - FlIA HCI (1 N)REAH® pH SHEE
4% 5 - FERENEER BERME PR - 55 09 g2 E2HBER L 1-2-
PRSP -4-FR)-2,3- - LH-E-5-HAER -

5. CHREEE 10-6 Z AR

55 200 H(EHERHAD)
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L

NH
HATU, DIPEA, DMF
47 %

[0247] & 1-(2- FHELMENE -4-BRfE 55 )-2,3- & -1H-23-5-F £ (300 mg, 1.01
mmol, 1.00 &) DMF (5 mL)$ 7 2% 781 DIEA (523 mg, 4.05 £ 8)F HATU
(578 mg, 1.52 mmol, 1.50 E &) - FEZf MEHE 15 min & - FRHIF-2-~- 1-B2(167
mg, 3.03 mmol, 3.00 E8) - #HRSYHEEIE 2 h B Combi-Flash F|f C18
EFEETAE - BEIH - BEIE A KEY B0 2 0.05% NHHCO;) - $5E)1H
B : ACN ; ¥73 : 50 mL/min ; BE[E : £ 26 min Y 5% B & 70%B ; {558 » UV
254 nm - JhEEA 160 mg (47%) 2 HBERE Y 2-FE-N-[5-[(-2-R-1- )R EE
#]-2,3- & -1 H-E3-1-Z] L ve-4- R -

6. TRIRE 10-7 Z &K

N e

DCE, 80°C
61 %

[0248) 1= 2-FAE-N-[5-[(R-2-%R-1-E5) B BR iR ]-2,3- - 1 H-E1-1- 2 e
-4-FAIERE(150 mg, 0.45 mmol, 1.00 E&=)5? DCE (5 mL) 251 FeCls (37
mg, 0.23 mmol, 0.50 B&) - KESYIE 80C TR 2 K » TR N RYE - B35
Ff Combi-Flash FIF C18 & H:ME(TAlL: BB B EIAE A K7 H0 . 0.05%
NH/HCOs) » F284H B : ACN ; % : 50 mL/min ; #5E : £ 36 min [N 5% B &
70%B ; {HIZE » UV 254 nm = Hh254E 91.7 mg (61%) 2 [ (Bl 2-FAEE-N-[5-(5-
A1 30 2 )-2,3- 40 L -1 - Ol 4- PG -
7AW 139 Z &5 - |

% 201 H(EPRHE)



1835770

TO/ @N 0 FHHPLC \[Of@ 0 .
N HJb/ 41% N H%’
=N =N
10-7 {E&H139

[0249)  #EERFHEUEE HPLC ZREYEINHIEESYI(80 mg) - B+ : Chiralpak
IB, 2*25 cm, 5 pm ; TEH A : Tsi--HPLC - 3E#H B : BOH--HPLC ; Jik :
20 mL/min ; BEFE  7F 8 min Y 30 B % 30 B ; 220/254 nm ; RT1:5.20 ; RT2: 6.55 -
BLEEAE 32.4 mg (41%) 2 A IR Z (R)-2-FE:-N-(5-(5-F Amgik-2-5)-2,3- &
-1 H-f1-1-50) EFMERRE (A4 139) ° LRMS (ES) m/z 334 (M+H) © H-NMR :
(CD,0D, 300 MHz, ppm) :  8.55-8.53 (1H, d, J = 5.4), 7.88-7.83 (2H, m), 7.70 (1H, s),
7.63-7.61 (1H, d, J=5.1), 7.43-7.41 (1H, d, J="7.8), 6.90 (1H, 5), 5.71-5.65 (1H, t, J =
7.8), 3.20-3.10 (1H, m), 3.08-2.94 (1H, m), 2.70-2.60 (4H, m), 2.41 3H, s), 2.15-2.05
(1H, m) - |

[0250] LUF/LEYMAEERSSHEM LAY 139 Fril 2 7RIz D775k 84 -
{E&YI4RSE | LRMS (ES) m/z

140 M+H=334
7o 11
L&Y 141 2GR

L. e 112 28Rk -

SIS
HO\N/U\@ 0 =N

H 0,
Cl NT
NH ———————

Boc™ " py, 100°C
NH
Boc
5-4 112

(0251 (& N-[(1R)-5-(N-¥REEFRAR)-2,3- Z @ -1H-Ei-1- B IEFRE =T
HF(22 g, 75.5 mmol, 1.0 & &)FAMEIE(350 mL) Z B RANER R e R E(8.7 &
82.8 mmol, 1.1 £8) - KOREWIINELZE 60°CHRE 2 h > ZEIIRE 100CFRERE -
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1835770

B MUR A AR IR - (R TR LS BB (BA/PE, 15/85)HE(T40
b » i 15 g (S8%) 1 E B N-[(1R)-5-(5-BR PRS- 1,24 — -3 5)-2,3- =
-1 -1 - B e S5 = TS - LRMS (ES) m/z 286 (MHH-56) o

. PR 113 > &%

1” 1&

O\ Koz O, o
4MHCl N
DCM

Boc” NH HCIEE NH,

11-2 11-3

[0252) & N-[(1R)-5-(5-E8P4L-1,2,4-158 k-3 50)-2 3- — 45 | H-Ei- 1 -BE it
FAfgSE =T ZFR(2.9 g, 8.4 mmol, 1.0 =) DCM (42 mL)+ 25741 HC1 (4
M AZEEREF - 21 mL - 10.0 EE) - BESYEHRE A EBYELE -
1#1% 2.9 g EABEREZ(R)-5-(5-ERNE-1,2,4-58 M -3-5)-2,3- " &~ 1 H-Ej-1-
Hr —E@fgEE - LRMS (ES) m/z 225 (M+H-17) «

3. L& 141 ZERK -

0
<g\ HOJ%.,N 0
=N N~ N
d N 4 @N N
: S Ny
- Ne Ao
_ EDCI, HOAt, DIEA, DMF N
HCIEE NHx w3 g 5532 e00c, oh
3 {E&¥141

[0253) - [A] 2-EBEE-2H-1,2,3,4-DU04-5-FAEE(S g, 39.1 mmol, 2.3 & &) DMF
(150 mL)H 7 R0 HOAL (6 g, 44.1 mmol, 2.5 E &) ~ EDCI (8 g, 41.7 mmol, 2.5
#8) - DIEA (11.3 g, 87.4 mmol, 5.0 E&)K(1R)-5-(5- A E:-1,2,4-1E —Mk-3-
E)-2,3- G- | H-Ei-1-FrERL H (4.8 g, 17.3 mmol, 1.0 E8) - #IESYEZ R ME
PE1h > IEE 60°CFEE 4h » 2AIZ=0] » A EA (300 mL)### » F7K(100 mL)
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B B87K (100 mL)ZEHRRIR » SEHKIRIESREZRE - TERUR T RME By BT
(DCM/MeOH, 95/5)#E/T4L - ST RIEY) - BEEETRHEMSECHK EA
ZIREYIS/1)—REHTEE - 5 475 g (B8%N)EIRTEREZEY) - i IEAREL e
B (A 11.6 g MRS 6.5 9y &F - KOR SRR DCM (120 mL) HAER R
TRERIZEECE.S L) - WEEY B2k - 15581108 g KA BERL
(R)-N-(5-(5-FBFR £-1,2,4-188 — 183 56)-2,3- 45 - LH-Bfi-1-55)-2- FH k-2 H- V- 5.
(B 141) < LRMS (ES) m/z 352 (M+H) » 'H-NMR : (400 MHz > &4},
ppm) §7.95 (s, 1H), 7.91 (d, J="7.9 Hz, 1H), 7.43 (d, J="7.9 Hz, 1H), 7.33 (d, J=8.7
Hz, 1H), 5.78 (q, J = 7.9 Hz, 1H), 4.44 (s, 3H), 3.11 (ddd, J = 16.2, 8.8, 3.8 Hz, 1H),

2.98 (dt, J=16.2, 8.1 Hz, 1H), 2.75 (dtd, J=12.0, 7.8, 3.9 Hz, 1H), 2.25 (ddd, /= 9.6,

7.4, 4.1 Hz, 1H), 2.03 (dq, J=12.9, 8.2 Hz, 1H), 1.45 - 1.19 (m, 4H) -

[0254)] BUTMEEYAERESHEMEEY 141 Frilt 2 J7 A J7 Rk B -
{E&4RSE | LRMS (ES)m/z | {E&¥I4R5% | LRMS (ES) m/z
82 M+H=362.1 518 M+H=370.1
90 M+H=374.1 519 M+H=357.1
91 M+H=374.1 520 M+H=354.1
92 M-+H=360.1 521 M+H=380.2
93 M+H=461.1 522 M+H=382.1
113 M+H=325.1 523 M+H=384.1
114 M+H=355.1 524 M+H=394.2
115 M+H=351.1 553 M+H=398.2
116 M+H=353.1 555 M+H=407.1
117 M+H=367.1 556 M+H=367.1
125 M+H=376.1 557 M+H=365.1
126 M-+H=369.1 558 M+H=365.1
136 M+H=326.1 559 M+H=395.1
144 M+H=356.1 560 M+H=409.1
150 M+H=378.2 561 M+H=339.1
151 M+H=378.2 563 M+H=352.1
152 M+H=366.2 564 M+H=339.1
153 M+H=364.2 565 M+H=339.1
154 M+H=364.2 566 M+H=339.1
164 M+H=325.2 567 M+H=352.2
165 M+H=361.1 568 M+H=352.1

55 204 H(ZWRHD)
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{&YI4RSE | LRMS (BS)m/z | {E&YI4R5% | LRMS (ES) m/z
174 M+H=366.2 569 M+H=339.1
175 M+H=354.1 570 M-+H=352.3
176 M-+H=365.1 571 M+H=352
177 M+H=355.1 573 M+H=396.2
178 M-+H=354.2 574 M+H=396.2
179 M-+H=368.2 575 M-+H=396.2
180 M+H=369.1 578 M+H=385.2
181 M-+H=368.2 579 M+H=338
182 M-+H=368.2 580 M+H=352
185 M+H=350.1 581 M+H=325
186 M-+H=360.1 582 M+H=325
189 M-H=360 583 M+H=325
194 M+H=338 584 M+H=325
201 M+H=338 585 M+H=325
202 M+H=325 586 M+H=325
203 M-H=324 587 M+H=325
204 M-+H=324 589 M+H=365.1
240 M-+H=338.1 590 M+H=355.2
241 M-+H=350.1 591 M+H=348.2
242 M-+H=327.1 592 M+H=338
243 M-+H=329.1 593 M+H=325
245 M-+H=338.1 594 M+H=349
246 M+H=341.1 595 M+H=355
247 M+H=341.1 596 M+H=396.2
248 M-+H=328.1 597 M-+H=382.2
249 M-+H=328.1 598 M+H=410.2
250 M+H=341.1 599 M+H=410.2
251 M-+H=328.1 600 M+H=408.2
281 M-+H=350.1 601 M+H=394.2
283 M-+H=308.1 602 M+H=382.2
284 M-+H=322.1 603 M+H=351.1
285 M+H=324.1 604 M+H=351.2
286 M+H=294.1 605 M+H=395.2
287 M-+H=348.1 606 M-+H=409.2
288 M+H=336.1 607 M+H=368.2
290 M+H=338.1 608 M+H=368.2
293 M+H=350.1 609 M-+H=354
294 M-+H=350.1 610 M-+H=393.2
308 M+H=277.1 611 M+H=396.2
309 M+H=334.1 612 M+H=396.2
310 M-+H=320.1 613 M+H=368.1
315 M+H=339.1 614 M-+H=409.1
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{L&Y4R5% | LRMS (ES) vz | {E&YI4R5% | LRMS (ES) m/z
316 M-+H=339.1 615 M+H=326
317 M+H=286.1 616 M+H=339
318 M+H=286.1 617 M+H=340
329 M+H=312.2 618 M+H=340
330 M+H=324.2 619 M+H=356
331 M+H=367.2 620 M+H=359
332 M+H=367.2 621 M+H=353
336 M+H=353.2 622 M+H=339
337 M+H=341.1 623 M+H=335
338 M+H=353.2 624 M+H=335
351 M-+H=355.1 625 M+H=349
352 M-+H=369.2 626 M+H=349
353 M-+H=355.1 627 M+H=349
354 M+H=355.1 628 M+H=335
355 M+H=355.1 629 M-+H=349
356 M+H=343.2 630 M-+H=336
357 M+H=330.1 631 M-+H=350
385 M+H=339.1 632 M+H=336
386 M+H=339.1 633 M+H=340
387 M-+H=349.1 634 M+H=341
388 M+H=351.1 635 M+H=355
389 M+H=361.1 636 M+H=339
390 M+H=351.1 637 M-+H=350
391 M+H=353.1 638 M+H=341
392 M+H=363.1 639 M+H=393
393 M+H=353.1 640 M+H=355
394 M-+H=352.1 641 M+H=379.2
395 M+H=286.1 642 M+H=349
396 M+H=352.1 643 M+H=350
397 M+H=354.1 644 M+H=387.1
398 M+H=338.1 645 M+H=391.2
399 M+H=364.1 646 M+H=354.2
400 M+H=324.1 647 M+H=369.1
401 M+H=327.1 648 M+H=392.1
405 M+H=272.1 650 M+H=350
406 M+H=298.1 655 M+H=361.2
407 M+H=258.1 656 M+H=417.1
408 M+H=261.1 657 M-+H=360.2
409 M+H=365.1 658 M+H=362.1
410 M+H=365.1 660 M+H=363.1
411 M+H=3641 661 M+H=386
412 M+H=375.1 662 M+H=404

25 206 H(ZFRAED)
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{EE&Y45E | LRMS (ES)m/z | {EE¥4R5E | LRMS (ES) m/z
419 M+H=284.1 663 M+H=404
420 M+H=350.1 664 M+H=387
435 M+H=294.1 665 M+H=387
436 M+H=308.1 666 M+H=387
437 M+H=324.1 667 M+H=387 _
438 M+H=322.1 668 M+H=380
439 M+H=320.1 669 M+H=380
440 M+H=334.1 670 M+H=398
442 M+H=297.1 671 M+H=398
446 M+H=2752 672 M+H=381
448 M+H=361.1 673 M+H=381
449 M+H=325.1 674 M+H=363
459 M+H=364.2 675 M+H=404
460 M+H=378.2 676 M+H=377
465 M+H=365.1 677 M+H=361
467 M+H=369.1 678 M+H=374
468 M+H=417.1 679 M+H=361
469 M+H=324.1 680 M+H=377
470 M+H=380.1 681 M+B=361
471 M+H-tBu=423.1 682 M+H=415
472 M+H=3822 683 M+H=372
473 M+H=396.1 684 M+H=387
475 M+H=381.2 685 M+H=407
476 M+H=3962 686 M+H=404
477 M+H=421.1 687 M+H=372
478 M+H=457.1 688 M+H=355
479 M+H=4362 689 M+H=355
430 M+H=436.2 690 M+H=355
481 M+H=4222 691 M+H=356
484 M+H=379.2 692 M+H=356
485 M+H=398 2 693 M+H=371
436 M+H=354.1 694 M+H=398
487 M+H=310.1 695 M+H=398
488 M+H=338.1 696 M+H=371
439 M+H=336.1 697 M+H=356
490 M+H=340.1 698 M+H=356
491 M+H=313.1 702 M+H=338
492 M+H=410.1 703 M+H=326
493 M+H=411.1 704 M+H=368
495 M+H=410.1 705 M+H=336
496 M+H=368.1 706 M+H=350
497 M+H=368.1 715 M+H=378.1
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{E&Y4RSe | LRMS (ES) m/z | {E&YI4R5% | LRMS (ES) m/z
498 M+H=368.1 716 M+H=371
499 M+H=340.1 720 M+H=377
500 M+H=430.1 721 M+H=379
501 M+H=416.1 722 M+H=394
502 M+H=326.1 725 M+H=364
503 M+H=442.2 726 M+H=364
504 M+H=412.2 728 M+H=394
505 M+H=352.1 729 M+H=394
506 M-+H=394.1 730 M+H=371
507 M-+H=408.2 731 M+H=401
508 M+H=412.1 732 M+H=371
509 M+H=368.1 733 M+H=401
510 M+H=394.2 734 M+H=366
511 M+H=396.2 735 M+H=366
512 M+H=398.2 736 M-H=394
513 M+H=408.2 737 M+H=396
514 M+H=371.1 738 M-+H=367

12
1EEY) 142 Z & R%

1. thiEfRS 12-2 Z&0k

0 0 |
| NH \]}k J\(
HO‘N . o
; g,
Xy 60~100°C
Boc

NH

Boc”
54 122

[0255] [ N-[(LR)-S-(N-EEAEFER) 2,3 — i L L -1 S e s R S =
H(50.0 g 172 mmol, 1.00 2% ) ZHEH(500 mL) 2 SN 2- TP 2-
RIS (28.5 g, 180 mmol, 1.1 &) - PRAYIAE 60C FHE 11 26T
100°C 4R 6 b S AT 5558 - BA (500 mL)FRAE: Fi7K(300 mL) B 7K (500 mL)
Sl > SO KA » 7EEE s RS R B BT (BAJPE, 19)e/740E -
618 47 g (19%)2 (5 RS, No[(LR)-5-[5-(F-2-26)- 1 2,48 03 5] 2,3~ 45,
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-1H-E5-1-ZE A RS =T Al -
2. R 12-3 ZARK

Boc NH,

[0256]1 [ N-[(1R)-5-[5-(FS-2-55)-1,2,4-8 —P-3-5E]-2,3- -1 H-3-1- 1%
EFARSEE = TERS(21.2 g, 61.7 mmol, 1.0 EE)# DCM (400 mL)H 2 R nEE
BR(4M A ZEELEF - 155mL » 10.0 &) - #BPREWEZR NEHIER HUdER
BENGEZE - 53] 16.3 g (83%) 2O EERZ (1R)-5-[5-(F-2-5)-1,2,4-158 13-
E)-2,3- 8- | H-E- 1 - s -
3.{LEY 142 Z &R

0
\g\ HOJ\&N‘N—*
=N N:N' =N
O, 0*@‘@ o
- HN—@_
-
Ns N
‘IN’

EDCI, HOAT, DIEA, DMF
NH, :

123 MO bt

[0257) [ 2-EHEL-2H-1,2,3 4-POk-5-EE£(37.8 g, 295 mmol, 1.5 ‘& &) DMF
(500 mL)eh 27 355R7 00 HOAt (40.1 g, 295 mmol, 1.5 &) ~ EDCI (56.7 g, 296
mmol, 1.50 & &) - DIEA (102 g, 785 mmol, 4.0 & &) (1R)-5-[5-(F-2-5)-1,2,4-
158 — I3]0, 3- - L H--1- B Reis B (55.0 g, 197 mmol, 1.0 & &) - BEESY
1F 40°C T#ERE 2 h BFAEFAERERESE ~ 4 EHEHMARE ORI B Z 3.6
mmol ~ 35.7 mmol ~ 197 mmol } 197 mmol 37fE) A HERE—FEE - et oa
HRIIK - FEERRIEE LR - FIE 27K MRk R DCM T - FiZK K8t
1 NH,CLA RN DCM VAT » SR/K IR BRSREZRR B REE T R4E » 551 210

2 209 H(FEARBEE)
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SR EEE Y (R)-N-(5-(5-FEFE-1,2,4-188 — I35 2,3-— 45 - L H-Ei-1-55)-2-
B L -2 H PO 5 - FERE (L& 47 142) - LRMS (ES) m/z 354 (M+H) » "H-NMR : (300
MHz » &d}-d, ppm) 67.97 (d,J= 1.4 Hz, 1H), 7.93 (dd, J="7.9, 1.1 Hz, 1H), 7.42(d,
J=17.9Hz, 1H), 7.30 (d, J = 8.8 Hz, 1H), 5.7 (q, J = 7.9 Hz, 1H), 4.42 (s, 3H), 3.26
(hept, J= 7.0 Hz, 1H), 3.10 (ddd, J = 16.2, 8.7, 3.9 Hz, 1H), 2.97 (dt, /= 16.1, 8.0 Hz,
1H), 2.83 - 2.65 (m, 1H), 2.02 (dt, J= 13.0, 8.1 Hz, 1H), 1.44 (d, J= 7.0 Hz, 6H) -

B 13
(L&) 143 7 &/
1. RS 132 2 &0
0
NH Eﬁ\\c‘ O-N
i
HO\{:,' - . O’_QN |
Py, 60°C 2h,
HN"‘BOC 100005[%&; HN"‘BOC
5.4 13-2

[0258)  [A] N-[(1R)-S-(N-FREEFH RAR)-2,3- & -1 H-EI-1- B A IR SR =
El5(4 g, 13.7 mmol, 1.0 2)FRMLNE(80 mL)H 2 RIRIER T b HERE(2 ¢, 16.9
mmol, 1.2 E &) - WPESYIINIFE 60°CH4E 3 h» HEEEIIFE 100°CHERK -
BEFERIEMANEZR - TEREE T Rl HXE R BT (EA/PE, 5/95)#(T4
1k > #4533 g (68%) 2R HBEIREL N-[(1R)-5-(5-3R T £+-1,2,4-18 —PE-3-5)-2,3-
-1 AR R =T A
2. R 13-3 AR

N
Oﬂf N s 04
N’ ‘. ZJAMHCI ,
DCM HCI

HN-Boc

55 210 H(EBHHRHS)
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[0259] 1 N-[(LR)-5-(5-B8 T £5-1,2,4-08 —1-3-38)-2,3- —4R- 1 H-23-1-BL e
RS =T £EQG g, 8.4 mmol, 1.0 ) —FHE(60 mL) 1 Z AR ERE (4
M PRZEEGET 0 21 mL > 10.0 EE) - KUESYHEER TR R HUEEY)
st - 1815 2 g (B1%) R HEEREY (1R)-5-(5- 82 T £-1,2,4- 1 —Me-3-50)-2.3- =
S-1H-E1-1-fZ SR -
3EEY 143 Z &/

,NN O“N@N 2
Naw - D)} " HJKF’N‘N
Nay'
N

, HCl HOAt, EDCI, DMF, DIPEA
EIRE 60°C {bE143

[0260) [ 2-FR#EE-2H-1,2,3,4-PUm-5-FHE£(1.0 g, 7.8 mmol, 1.3 E &) DMF
(100 mL)s 7 SR IN(LR)-5-(5- 38 T £5-1,2,4-1 —-3-30)-2 3- &R - 1 H-E3-1-f%
BERLEE(1.8 g, 6.2 mmol, 1.0 & &) ~ HOAt (1.5 g, 11.0 mmol, 1.8 &) - EDCI (2.1 g,
11.0 mmol, 1.8 &)K. DIEA (4.0 g, 31.0 mmol, 5.0 E'§) ° KRS 30 min
H3&H0 EA (100 mL)E7K(100 mL) - ¥7K/@MH EA SO0 mL)ZEB =X - F&HZH
e CE KRR HRZIR - TEREE TR » BRE C18 BHERL ACN:H0 (35:65)
TERBHTREITEE - 1815 946 mg (42%) 2 H L ERE Z (R)-N-(5-(5- 3 T £-1,24-
EE e-3-BL)-2,3- - LH- B - 1-5k)-2- R B2 H- U -5- R AR B (b &9 143) -
LRMS (ES) m/z 366.0 (M+H) - "H-NMR : (300 MHz » FEg-d,, ppm) : 6 8.01 - 7.88
(m, 2H), 7.44 .(d, J=7.9Hz, 1H), 5.74 (t, J= 8.0 Hz, 1H), 4.45 (s, 3H), 3.97 - 3.79 (m,
1H), 3.26 - 3.09 (m, 1H), 3.00 (dd, J = 16.1, 8.4 Hz, 1H), 2.75 - 2.45 (m, 5H), 2.32 -
2.05 (m, 3H) -

B 14
{E&Y) 183 Z &R

%211 HEHRAPD)
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§\ O
=N HO
O\ - JgﬁNN
. Non™ f'@ {
» O~ 7 J%gN
T

NH, EDCI, HOAL, DIPEA, DMF N
153 23R, 1h, #55 e0°C, 2h N
| {bA&ims3

[0261) A 2-HHE:-2H-1,2,3,4-PU-5-FHEE(5 g, 39.0 mmol, 1.00 & £)} DMF
(150 mL)H 7 s n HOAt (9.6 g, 70.5 mmol, 1.8 E’:’ﬁ) ~ EDCI (13.5 g, 70.4
mmol, 1.0°E8) - DIEA (19.2 g, 148.2 mmol, 3.80 & &) DMF (50 mL) 2
(LR)-5-(5-Z, 51,2, 4-1E8 ~ Pk 3 56)-2 3-— & - 1 H-&i-1-§#(9.0 g, 39.0 mmol, 1.0 &)
T - RREEYITE 60°C T8 3h RAIEEE » HAREIZ DCM (1 L)kIK(L L)
ot o 7K@ A DCM (500 mL)ZEEN AR - #& 6t 2 A/ e NH,CLZER(500
mL)FERFAR - ERAKRBLINTOIE - EREE T R4E HFE T 2 E1(EA/PE, 2/3j
BT 1S 8.7 g (66%) 2 F BE R Z (R)-N-(5-(5- 251,24 B8 —14-3-5)-2,3-
— 4L HE-1-25) 2 - 2F D5 FERE(E A 183) « LRMS (ES) m/z 340
(M+H) » "H-NMR : 1H NMR (300 MHz, DMSO-d6)  9.42 (d, J= 8.4 Hz, 1H), 7.89
-7.76 (m, 2H), 7.34 (4, J=7.9 Hz, 1H), 5.58 (g, J = 8.2 Hz, 1H), 4.41 (s, 3H), 3.14 -
2.80 (m, 4H), 2.47 - 2.38 (m, 1H), 2.13 (dq, /= 12.5, 8.7 Hz, 1H), 1.31 (t, J="7.5 Hz,
3H) -

| BH 15
{E&Y) 184 Z &K
1. REIRE 15-2 2 &K

NH g 0 g‘\“‘N
Hoxﬁ \)l\o)l\/‘ O\N.«‘
| — s, 100°C ©j(

Boc’NH ,NH

» : Boc
54 15-2

58 212 H(HHHRIIE)



1835770

[0262] & N-[(IR)-5-(N-FEEHIPRES)-2,3- -1 H-85-1- I ERRE=T
FFE(16 g, 54.9 mmol, 1.0 B &) —WE5E(300 mL) o Z 3R I R PIERAES(8 4
g, 64.5mmol, 1.2 E8) - KUESYHE 105C TR 8h» RAIZ=0R » FERE TR
45 BLEE B BB AT (EA/PE, 19)EFF4LE - BB 175 5 T ELEEE>
N-[(1R)-5-(5- Z&:-1,2,4- TR —ME-3-55)-2 3- G- 1 H-EN-1- A B R ERE =T Al
2. thiEEE 15-3 Z&HK -

lll

152 ~ 153
[0263]) i\ N-[(1R)-5-(5-7.%&-1 ,2,4-@3:“%-3-5_%)-2,3-:5&7lH—'éﬁ-l-;_%] H’ﬁ%ﬁﬂ
Bess =1 Zf5(17.6 g, 53.4 mmol, 1.0 E&)5> DCM (120 mL)H 7 & &0 TFA
(24 mL) « PR AL SR TR ELEREE TR - BESHESTIEREZ
BE(50 mL)FUK(S mL) » EFRIFSE(CARQ NG pH S 12 - BEEWR
S = EF(200 mDZER =% - (A 5F 2 B HUE AR KBTI S0 E AT
TGS - T 112 g BAREIRIY (1R)-5-(5- 25 1,28 —0-3-50)-2,3- 2 45,
-1H-E3-1-# -
3. (L&Y 184 Z&HL

TR e T

NH; EDCI, HOAt, DIPEA, DMF

s=svts

[0264) | 1-FAEL-1H-MHEME-4-EAF5(6.1 g, 48.4 mmol, 1.0 &) DMF (300

mL) > 57 DIEA (12.6 g, 97.5 mmol, 2.0 ) ~ HOAt (19.8 g, 145.8 mmol,

5213 H(RIERRHSE)
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3.0 &) EDCI (28 g, 146.1 mmol, 3.0 &) - REEAYIRFE 15 min » HEEEZIR
A(LR)-5-(5-Z.Fk-1,2,4- 158 — W3- £6)-2,3- — 45-1 H-E-1-B%(11.2 g, 48.9 mmol, 1.0
R o R AYERE 3h » Fi DCM#R > B NH,CUARAKR=2K » &k
Sz ERE T RME BRI g (EA/PE, 74/26) (T4 - R PREY -
EhEYH EA K PE ZEEY(1/10)—FEE - /58] 14.5 g 88%) 2O B [EHE
Z(R)-N-(5-(5-ZJ%-1,2,4-11%:%-3-%)—2,3—:%@-1}1-%[‘3-1-%)-1-Eﬁ;__%_;-l O 4-
HEERE((EE%) 184) - LRMS (ES) m/z 338 (M+H) - 'H-NMR : (DMSO, 300MHz,
ppm) © §8.41 (1H, d, J=8.4 Hz), 8.16 (1H, 5), 7.91-7.79 (3H, m), 7.34 (1H, d, J= 7.9
Hz), 5.53 (1H, q, J=8.3 Hz), 3.84 (3H, s), 3.13-2.81 (4H, m), 2.44 (1H, dd, /= 7.9, 4.7
Hz), 1.95 (1H, m), 1.33 (3H,t,J=7.5Hz) -
Bl 16
&Y 196 Z &/
1. R 16-2 Z &R

N ) N\ I
S - |

- N&,COx H,0 Br” % “OH

Br oH e2-Va 2

16-2
[0265] £ 3 h ZHEERPIST % KA S5-/RIENE-3-B2(25 g, 144 mmol, 1.0 EE)IY
7K(500 mL) 7 B RN IREE$H(45.9 g, 434 mmol, 3.0 EE)M 1 (36.6 g, 144
mmol, 1.00EE) - FPESYEHE 1 h H%U% Bl (2 NY[E pH & 7 - WERFTIG VU
Y EE70% - 15539 g O1%)EHEER Y 5-/57-2-BIIE-3-F -
2. RS 163 T AR T
; N |

ﬁj: . IC
Bre 7 OH  KoCOs ACN, Z38 Br o "

16-2 16-3

[0266) #F OC NAEHERE T I 5-5-2-BEnE-3-H2(39.5 g, 132 mmol, 1.1 &

%214 HEBRHEED)
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¥ ACN (600 mL)=> AHOEERITREEST(54.5 g, 396 mmol, 3.0 28)F Bnbr
(23.6 g, 138 mmol, 1.05 &) » RERAYIEE THERE 5.5 h » AHI% 0°C » BAE
0°C FERRIKAH - FEEEKEEE S B8 5% PE (100 mL)H > EA —#8
WHEE » 55 44.4 g (86%) 5 8B 3-(FEHEH)-5-8-2-BUH Iz -

3. R 164 Z &5

Il3n
No _I
s -PrMgCl.Lict B | -
P .Bn =
Br 0 THE, DMF N
16-3 16-4

[0267)] [@RE12-20C 2 3-(CFESE)-5-1R-2-HUIEIE(40 g, 103 mmol, 1.0 F
)2 THF (1 L)H 2 S i-PrMgCLLIiCl (1.3 M 7 THF 1 > 87 mL, 103
mmol, 1.1 E&) - KHEESYITE-20°C T#EFE 2 h B7RI1 DMF (11.2 g, 154 mmol, 1.5
EE) - REREYIEEM TR 2 b 2AIEZE-20°C - B NHCIKBRRZR
WA A EA (500 mL)ZERUMRK - #& 02 A FEEZK(500 mL)ZEHR
R KRB SRR - fEREE T iRks BRI IB T (EA/PE, 1/10)&fT4E -
1&15 28 g (B3%)ERHTEREY 3-(FEEL)-5-RMILE-2-FF -

4. g 16-5 Z &k

I‘3n
Br O Br- OH
l = FeCly | =
s o -
N™ | pcwm, ZEin N"
o] 0
16-5

16-4

[0268] [AAIZE 0C 3-(FEGH)-S-RILE-2-FHEEQT g, 92.4 mmol, 1.0
EE8)I DCM (600 mL)H 2 HZA I FeCls (30 g, 185 mmol, 2.00 E&) - &S
YIHEZE TR 2 h > BEIZE/K( D - HA DCM (500 mL)ZEE =K - #&Hf
Z B FIEE/K (500 mL)SEMR=2R - SFKIREESNEZIR - TERER T iRkE LA
EBENT(EA/PE, 1/10)E7T4E(L » &5 11 g (59 ERHEER Y 5-R-3- AN

£5 215 H(ZUERTEE)
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- EE -
5. FfEiRE 16-6 Z AR |
o - .
Br._ - -OH /'?u\l Br_~ \ o)
| N” > SN
& tBuOK, DMSO OH
16-5 16-6

[0269] £ 20 min ZBFERNTHRIA 5-IR-3-FREMLLE-2-FEE(11 g, 54.5
mmol, 1.0 E &) DMSO (200 mL)H 2SRRI = B E(HIEE)-6-Ri{LERHE(30
g, 136 mmol, 2.5 & &) t-BuOK (15.3 g, 136 mmol, 2.5 E&) - ¥ ESWEEET
BPE 1 b A2 0°C - HAE 0°C T RIS NHLCLEHR(300 mLYER - s
HH EA (100 mL)ZEEIVUR - K& ff < BHE RS /K5eNk - KR shEzgE -
TEIREE T ks EFE RS B g (BA/PE, 13)#fTHL » 15 7.6 g (65%)Z2=EE
B 6560 F 3 LRI 3E[3,2-b]HhE-3-HE o
6. HSES 16-7 24K

Brm Brm
S DPPA |
N - . N
OH  pgu, Tal Ns
16-6 16-7

[0270]  7F 20 min ZBFERPNEISAIE 0°C Z 6-3R-2H,3 H-BRIRH:[3,2-b] MtLEE-3-
F%(4.1 g, 18.8 mmol, 1.0 & &) (85 mL) 7AW & w781 DPPA (5.7 g, 20.6
mmol, 1.1 E&)F DBU (3.1 g, 20.6 mmol, 1.1 E&) - #EZ=E THEE 1 h ik - JAT
S A EA (150 mL)7%%E - FI7K(100 mL) ek H FHEE/K(100 mL);7e% » &%
/KR ESSNEZNE - FERR T4 H 3t BJE1m(EA/PE, 1/9)EET4L 15 1.6
g (35%) 2 IEAUHRYI . 3-BEEL-6-8-2H,3 H-URIEFH[3,2-b]LIE
7. PR 16-8 2 &HL

55 216 H(RHARHD)
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N3 THF/H,0, KOH NH,
16-7 16-8

[0271] [ 3-BEA-6-382-2H 3 H-RIET[3,2-b]IE(1.0 g, 4.2 mmol, 1.0 &)
7 THF (22 mL)H 2 453750 PPhs (1.3 g, 5.0 mmol, 1.2 E8) &R 7K(5.5 mL)H >
ﬁ%{beﬁ(SS?’ mg, 10.4 mmol, 2.5 E& )Z/ﬁ/\& B REMEEETEE1L
BIE SSCTEM 4 b RAIEZIR - BASS/EERQ2 N, 20 mL)iFRE - FFTE%
W EA (50 mL)ZEHI =K - (&0 AIRE SR KIRIZNELE - TERE N RME
BREEWBEREAETHL  BE 1.0 g EXEMRY L 6-R-2H3H-KEH
[3,2-b]tkEE-3-H °

8. iR 16-9 &K

m ar {\Q
AN
NH, HATU, DIPEA, DMF . b/

[0272) [ 2-FHELOHE-4- FR 5 (306 mg, 2.3 mmol, 1.3 85 DMF (S mL)$ >

BT HATU (981 mg, 2.6 mmol, 1.5 &) DIEA (666 mg, 5.2 mmol, 3.0 &
B) - PRAYIERE 5 min » Z BRI 6-8-2H 3 H-BEE[3,2-b]H8E-3-E(370 me,
1.7 mmol, 1.0% &) BEEHHR AR 2 h H8Z EA BK b -167K @ H EA (100
mL)ZEENAR » &0 A 1B K (100 mL)eiHk - £CHE/KRREESREZIE - {10
FEE T ks HFRHH SRS TLC (MeOH/DCM, 1/10)EATAUE » 1815 440 mg (77%)
2 S E R N-[6-351-2H,3 HISRI(3,2- DI - 3- ] 2- FBE R -4 UGB o

9. FREE 16-10 Z &k -

’C\S/\L __ZnCN, NC@l
Pd(PPh3), / N

DMF,110°C -
16-10

5 217 H(EHHREAE)
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[0273)  [a N-[6-38-2H,3H-LRIEH:[3,2-b]ntbnE-3-£5]-2- B AREE -4-F R (700
mg, 2.1 mmol, 1.0 & £) DMF (20 mL) 5> BRI Zn(CN), (243 mg, 2.1 mmol,
1.0 ‘E £)J Pd(PPh;), (242 mg, 0.2 mmol, 0.1 E &) - B EEWE 110°C TR
% AAIEZECE > FH EA (80 mL)FRRE » FI/K(40 mL)ZEMERIK H AHEE/K(40 mL)
Vel REKERERENEZIE - EIREE TR BRI (MeOH/DCM, 1/15)#
T4 - 1815 400 mg (68%) 2RE BE R N-[6-8E-2H 3H-IRIEFT3,2-b]Hthe
-3-E5]-2- FR AR -4- FR R -

SfEEE 16-11 Z&HK

Nc@l H, HCI  HO- NW
TEA, EtOH Jb/
=N

16-10 16-11

[0274] [ N-[6-8Es-2H,3H-LRIFEH [3,2-b]MENE-3- 25 ]-2- FF B Mthne -4- R ER A
(50 mg, 0.18 mmol, 1.00 & &) Z.E2(5 mL) - 2 %7 NH,OH.HCI (25 mg, 0.36
mmol, 2.3 & 5) K TEA (55 mg, 0.54 mmol, 3.05 & &) - BHRESWHE 75°C T igH: 2
h BAEJREE T4 - 53] 50 mg EHEERE Y N-[6-(N-EE FPkED)-2H,3 H-IRIR
F[3,2-b]rtk e -3-£E]-2- FR AN e -4- FREG A -

11. R 16-12 2 &K

0
8] F

0 _2' 2 { F

_ F 5

HO~-NH / 1 &) e o 3 . _N o
. N > 7 N
HN =N X Q-
=N

=N ZEEhR, s0°C
16-11 16-12

(02751 [ N-[6-(N-FSEEHAKES)-2.H,3 H-IRIBEF[3,2-b] MLt e -3 -5k ]-2-FR A L g
-4-FIEff%(300 mg, 0.96 mmol, 1.0 & &) —BEkE(10 mL) 2 R0 2,2-—R.2
1% 2,2- —H . ZHEEE (416 mg, 2.39 mmol, 2.5 &) - KEEGYIE 60°C THEE 1.5
ho BT R HFEHDSHREFHE HPLC FAHDUT R ETME

58 218 H(HHINIAE)
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(CombiFlash-1) : &+ » C18 W ; B E#H > £ 10 min A K (0.5%
NH,HCO;)/ACN=95/5 #j1Z7K(0.5% NH,HCO;)/ACN=75/25 ; &% » UV 254
o HE4MEASE] 120 mg (30%) 2 HAERE Z N-[6-[5-(T & FEL)-1,2,4-5E 13-
F)-2H 3 H-BRIEH[3,2-b] b -3- 55 ]-2- FR EL e -4- FR R - LRMS (ES) m/z 374
(M+H) - 'H-NMR : (400 MHz > HEE-d,, ppm) : 5 8.82 (d,J=1.7Hz, 1H), 8.54 (d, J
=5.3 Hz, 1H), 7.87 (d, J= 1.7 Hz, 1H), 7.69 (s, 1H), 7.64 - 7.57 (m, 1H), 7.24 (t,J =
51.8 Hz, 1H), 5.86 (dd, J=9.2, 5.7 Hz, IH), 5.05 (t, /= 9.6 Hz, 1H), 4.60 (dd, J=10.1,
5.7 Hz, 1H), 2.59 (s, 3H) -
12. {6:&%) 196 Z &R, -
.

. |
,.> 7\
VH&N)_(\SJ\ { T O‘N>—<:N$;L N
Ol N\ NJ\C\r 8

16-12 =N £477196

[0276] #EARFHEFEE HPLC FIH LA BRAERA(E N[6-[5-(Z% T
£0)-1,2,4-158 — I 3|2, 3 H- KR 3 [3,2-b] 0HL 2 -3- 55 ]-2- EFEL b 0 -4- ER AR (90
" mg, 0.24 mmol, 1.00 & &) : (BUEEAI HPLC-009) : %4 » CHIRALPAK IA, 2.12%15
em, 5 pmi B SR ZRIGE 13 min PRI 50.0%Z.8); (53158 UV 220254
nm - FL&{LE4 37.4 mg (42%) 2 B EERE 2 (S)-N-(6-(5-(Z & FE)-1,2,4-52
-3-%5)-2,3- IR H[3,2-b] L IE-3-55)-2- AR A EER ((E &) 196) - LRMS
(ES) m/z 374 (M+H) « "H -NMR * (400 MHz » FREE-d,, ppm) : 5 8.82 (d,J= 1.7 Hz,
1H), 8.54 (d,J= 5.3 Hz, 1H), 7.87 (d, J= 1.7 Hz, 1H), 7.69 (s, 1H), 7.64 - 7.57 (m, 1H),
724 (t, J=51.8 Hz, 1H), 5.86 (dd, J=9.2, 5.7 Hz, 1H), 5.05 (t, J = 9.6 Hz, 1H), 4.60
(dd, J=10.1, 5.7 Hz, 111), 2.59 (s, 3H) -
[0277) BATFbEYAEE R EE B LAY 196 Frilt Z J77R B 2 Ik B

25 219 H(EHHEEE)
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{EEY)4R5: LRMS (ES) m/z
187 M-+H=338
188 M+H=338
196 M-+H=374
g1 17
&1 217 Z &%
1. FEE8 172 ZE/ -
R0 H 27 50% E  N-OH
NH:OH H
F CN EtOH, giﬁ% F NH5
17-2

[0278] [EAABIE-10T Z 2;2-Z&ZHE25 g, 325 mmol, 1.00 E B) ZEE(100
mL) ™ Z RN NH,0H (23 g, 349 mmol, 1.1 £, 50 EE%HKH) « KRS
TEZE T EPERRTR - TEIRUBE T R4E - LB THF —ESLBbmI R 1550 37 g 24kE
AR (2)-2,2-Z @ -N-FEE LK -

2. PREEE 17-3 ZEHK

Nl’ o)
NH

I N—OH Boc/ F\(k N

> </ H

23-2 . F
F NH -
2 HATU, DIEA. DMF HN-Boc
17-2 95 % 17-3

[0279] HAR)-1-[[(B=T fE)HEIRE]-2,3- -1 H-E1-5-FFZ (20 g, 7.2
mmol, 1.0 & £)5 DMF (20 mL) 2 %% 71 DIEA (2.8 g, 21.7 mmol, 3.0 & &)
HATU (4.11 g, 10.8 mmol, 1.50 & &) 5(2)-2,2-— & -N-FE LPK(Q2.38 g, 21.6
mmol, 3.0 % &) - WPEAYHERE 2 h FLIEEIZ 4RI NH,C1 %9K(200 mL)H « ST
EBISF DCM (200 mL)ZEEURI K - fG &0t 2 AHEE BB T iRds HREMyEE
FH(BA/PE, 3/2)i{T4iE » 5% 2.52 g (95%) ERFEERE > N-[(1R)-5-[[(12)-2,2-—

£8 220 H(ZUREAD)
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- 1-GRE T Z A R PR A2 3- T & - 1 H-85- | R R R A =T A -
3. fERE 17-4 Z&R

F.
OH .
N o )
F\‘)iN 0
¢ H O. THF, 60°C, f%1X
HN~ TBAF HN-goc
BoC (1 MFATHF) |
17-3 ' 33 % 17-4

[0280] & N-[(1R)-5-[[(12)-2,2-— - 1-(FEELEERE &) Z B B AR L ]-2,3-— &
- LH-Efi-1-2 R B PR 58 =T &5 (1.53 g, 4.1 mmol, 1.0 E &) THF (70 mL)$h .
IR TBAF (1M JA THF # > 83 mL > 2.0 H&) - BEEAYIE 60°C T RS
R RAIREN - EREE [ iRkE B BIE(BEA/PE, 13)#E T4k » 15E] 490
mg (33%)ERBAER L N-[(1R)-5-[3-(ZH FH)-1,2,4-18 Me-5-5]-2.3-— 4
-1 H-Ei-1-EZ R A PR =T Bl -

4. PR 17-5 Z &R

\ N
OJ\@E} TFA . o
HN-Boc DCM

17-4 17-5
[0281] & N-[(IR)-S-[3-(:%EEQ_.%)-1,2,4-ﬂ%§:ﬂglé-5-£2]-2,3-:§,-lH-Eﬁ-l-;__%]
BB RS SE = T A (490 mg, 1.4 mmol, 1.0 EE) DCM (5 mL)F 7 5amin
TFA (1 mL) - REESYJER 1 h > FER0ER NRYE B A THE KoK - M
NaOH (2 N)aR > pH SHEE 12 HA BA ZEUXK - EE 52 AHBEMAK
Na,80, 28 HFE E 22 T IR4E » /55 500 mg 2&EHMRY > (1R)-5-[3-(Z &/ H
E)-1,2, 408 — 05 -EE1-0 3- T 4 -1 H-E- 1

F 21 HEYHRAE)
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5.16&W 217 2 &1

o
F
: NN\
EDCI, HOAt N
DIPEA, DMF
175 37 % E&i217

[0282) 1Al 1-FHEL-1 H-IHEmE-5-FRES (30 mg, 0.24 mmol, 1.0 & &) DMF (4 mL)
th 7 7R DIEA (62 mg, 0.48 mmol, 2.00 % £)~EDCI (138 mg, 0.72 mmol, 3.00
E)F HOAt (98 mg, 0.72 mmol, 3.00 EE) - FRSYREHE 5 min BRI
(1R)-5-[3-(Z & %) 1,2,4-18 — k-5 %612, 3- — 45 -1 H-&3-1-}(60 mg, 0.24 mmol,
1.0 Z8) - KRS 1 b BWEDIERRERIUERY) - HFEhegi HPLC R
F DU T 400 (2 58-2347 5! HPLC-SHIMADZU(HPLC-10)) : &1t > XBridge
Shield RP18 OBD % » 5 um,19*150 mm ; FENHH » 7K(0.05% NH;H,0) 5 ACN (1£
8 min Y 35.0% ACN EZ 55.0% ACN) ; 455128 » UV 220 nm B4/ L/8%] 31.4 mg
(37%) B H e E 7 (R)-N-(5-G-(ZHFE)-1,2,4-1E —e-5-%5)-2,3- -1 H-E3-1-
Ho)-1-FEE-THNH e -5- FH ER Br ({L-& % 217) < LRMS (ES) m/z 360 (M+H) -
'"H-NMR : (CD;OD, 300 MHz, 5 ppm) : & 8.10-8.07 (2H, m), 7.56-7.48 (2H, m),
7.25-6.90 (1H, t, J = 52.2), 6.84 (1H, s), 5.72-5.67 (1H, t, J = 8.1), 4.19 (3H, s),
3.25-3.10 (1H, m), 3.07-2.99 (1H, m), 2.75-2.59 (1 H, m), 2.21-2.02 (1 H, m) °
[0283) DI & EEheEst M bEY) 217 frak 2 IR A2k B

{EE&YIemsE LRMS (ES) mv/z
213 M+H=374
215 M+H=361
216 M+H=362
B0 18
{E&W) 222 7 &%

5222 H(&PHRHEE)
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1. e 18-2 24K ¢ |
Ho\©:? TA,0 Tfo\CE:}
© o :
18-2
[02-84] 4] 6-F8EE-2,3- & - 1- A RE-3-FE(100 g, 666.7 mmol, 1.0 E2)i
DCM (2.5 Ly Z RS IIMERE(158 g, 2.0 mol, 3.0 F &) - BHEAWAAIZE-10T -
HE 2 h T BB R I =5 reiale (S 8 5 ) BEE AR (300 g, 1.1 mol, 1.6 8
=) DCM (0.5 L) 245K - BEERCRAYE 0CCE 4ACTRE3 b A7KQ L)
R HAZEFBE(G00 mL)ZERI=X - #4627 FHE BT N, 500 mL)
SRR+ FeEAIBRER = 80(500 mL) 52 BE/K (500 mL)Ze#s » 484/ KRB shEs g B
TETREE s - 115 1945 g ERAFEEY ZHFRERE 3-lIEE23-"81-
FRIFFORIF-6-E 0 o % B EERASE SRR T8 - LRMS (ES) m/z
285 (M+H) o

2. P 18-3 &R -
(S.5)N-(B AT
0 o L2~ "R ZIETHE) TiO 0
B BT _ \(j\)
FA, TEA P
0 DCM, =38 oH

18-2 18-3

[0285) it RBJE 2 A4 0°C 2 FIA(107.3 g 2.3 mol, 3.5 S B)EME
il TEA (76 g, 751.1 mmol, 2.3 % ) FL#H: 30 min 2 BSEY - (I BAYIRII= A
e 3-RISEE-2,3-— -1 FEHAIE-6- 551945 g, 666.7 mmol, 1.0 & B
DCM (4 L) B0 (,8)-N-CEF PR RRED - 1,2- 7 50 — B ) (B B
HLT() (645 g, 10.1 mmol, 0.015 ) - ¥R A VHELLRT LRITES B>
(S,5)-N-(2f FUSERBRAH)-1,2- ~ HH 205~ B (B (B R B 47D 2 g 32
mmol, 0.05 %) - KPR AYIEENE 1 K > (EEZAKD > #5530 min > BB

£ 23 E(EYREE)
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EREREEY - #7KER DCM (1 L)X - #&H < AisEAEKA0 L)
PR - IKIRERINEZIE ELAERER TRYE © B15 208 g 2XFElINIZ(R)-
= HbTRERE 3-5%E-2,3- T - LI FIRIE-6- Bl o AR eI 2
BRI T —35 88k « LRMS (ES) m/z 267 (M+H) -

3. h[EEE 18-4 Z &K -

TIO.__0 TiO 0
TS
/" DBU, To,

OH ooc =R N3
183 td 18-4

[0286] 4% 50 min ZFFER[RISANZE 0°C Z(BR)-=& Fheh=lk 3-758E-2,3- &
-1-ZEFRIR-6- £ 5 (208 g, 665.5 mmol, 1.0 & 2)FHZHRQ.S )b 2 AR ZE &R
DPPA (228.8 g, 831.9 mmol, 1.25 &) DBU (151.7 g, 998.249 mmol, 1.50 &
2) - FRGYIEHIER - (HEZ EA QL)F/K( L)F - ###: 30 min HF EA (500
mL)ZEM =2 - a0 EHB AR - SR/KTRELNESS - TR TR
HFEHWIBENT(EA/PE, 5/95)E{THIL - 1T 162 g EREMRYIZ(GS)-=mH
FerERg 3-BEEE-2,3- T &-1- K HERIE-6-E s -

4. [HEEE 18-5 ZH&HK -
TiO_ o TfO 0
N PPhs, THF, H,0 NH,
, 18-5

18-4

[0287)] 1EQS)-Z&EFFiEM 3-BFEE-2,3- 8- 14 IH-6-505(162.4 g,
525.2 mmol, 1.0 ‘& &) THF (1.5 L) 7R 4518751 PPh; (165.2 g, 629.9 mmol,
1.2 ER]) - KRSV 30 min - fEE/2/K(300 mL)H » fIFAE SOCFE 4 h
Fi EA (800 mL)F#f% » A7K(300 mL)3 k=K » &Edm/Kuiizanize HARREE TR
48 » T84T 338.5 g EFRALEIIIRY)Z (3S)- =B ekl 3-H-2,3- Z @ 1-455 0k

5 224 H(SHHREAE)
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IFg-6-E50g » FOREGE— DA ERIRN T —22 8% - LRMS (ES) m/z 267 (M+H-17) -
5. CHFSEE 18-6 YA

TfO
\Cle Boc,O
TEA, DCM

HN-Boc
18-5 18-6

[0288] [H/2AIE 0°CZBS)-=@mHihalk 3-Frk-2,3- &1 - FF0kiE-6-4
FE(338 g » ZRB SR B L FET MY » 0.52mol > 1.0 EE)R DCM B L)F 2
ESOERTERN TEA (158 g, 1.6 mol, 3.0 & 8) K DCM (500 mL) 4 Boc,0(228 g,
1.0 mol, 2.0 B &) B - BREYEZE TRERE - F/KQ LEHERRK > &
KR L SNRZE - TR T R4E B W IBET(DCM/PE, 4/6)#(T4i(L » 1815
101.2 g EHEEREZ N-[(35)-6-[(= 5 F o) A E A ]-2,3- & |- FHIkIE-3-
B AL S = T £ s - LRMS (ES) m/z 328 (M+H-56)

6. FERE 18-7 2 &R -
- NC
Tio 0 K Fe(CN)g 3H,0 O
52{tXphos, X-phos, KOAC _
HN~Boc —EE}5t H,0, 100°C HN-Boc
186 18-7

[0289] FEER TIE N-[(3S)-6-[(ZHEFhoEEERAE]-2,3- —&-1-KH B
-3-FRI B R RS = T B5E(62.3 g, 162.5 mmol, 1.0°E 8)F* " fe(620 mL)F 2 3%
SRR K.Fe(CN)63H,0 (34.3 g, 813 mmol, 0.5 2 5) - 55 2 £% XPhos ATBHE(19 g,
2.4 mmol, 0.015 & &) ~ X-Phos (1.2 g, 2.4 mmol, 0.015 & &) - KOAc (31.9 g, 325.0
mmol, 2.0 & &) F/K(620 mL) - BEEEYE 100C TR 40 RAIRZE0R - B
HA LR EDHHERET 100 g =3 FaBEEEIab kD) - RATRERIEEIZ EA (1 D)
K EE/K(500 mL)H - HFEHEEERER - K7KEH 28 28600 mL)ZH =
R - it AHE /K (600 mL)ZENR - MK ImBRNEZIE - 700 TR R

56 225 H(SRYREAE)
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$EHTY IEfEAT(BA/PE, 15/85)#EfT4IME » MR PRIEY) - FIH BtOH FuKZ RS
WI(3/2)E LY - FERIB R RIR Z 12 1815 45 g (L 6 (B ER > 23%) 2 HEE
HZ N-[(3S)-6-BEE-2,3-Z 8- 1-F kIR -3- B I AR SR = T &l - LRMS (ES)
m/z 261 (M+H) « F-44_SFC : 98.6% ee., CHIRALPAK AD-H (4.6*100 mm,5 pm) o
7. FifEIRE 18-8 X &K ¢

NH

NC 0

HN~Boc TEA, EtOH

HN~Boc
18-7 18-8

[0200] [ N-[(3S)-6--2,3- -1 -3 B e A FPRA 25 = T AR (1
g,42.3 mmol, 1.0 E E)iA ZE2(240 mL)H 2 ZS RO ITFS R ERL (5.8 g, 84.0 mmol,
2.0 B8) TEA (10.7 g, 105.7 mmol, 2.5 B &) - #EEYHE SSC MR 40 %
ANEEH > ESEATHER (300 mg » 1.2 mmol FEREAEHIRL & 6F ELIEREE TR - R

| SEEYISHERS BA (500 mL)H - FI7K(200 mL) R E87K (200 mL)SEkRIZK > &E48/K
FRERSNE IR B E R TR » 1815 128 g 2EHEEREY N-[(3S)-6-(W-EEHEK
£0)-2,3- - 1-FEH - 3- A AR R E =T Al -k H CEREY A L E—F
GERNEAR T —2PER - LRMS (ES) m/z 294 (M+H) -
8. hfEEE 18-9 2 &k

NH 9 <&
HO. o %Cl d =N
_ Py,100°C
HN-Boc
18-8 18-9 HN-goc

[0201] [ N-[(3S)-6-(N-FEEEFRBRAL)-2,3- 40 -1-FE5 ki -3- 2 e R 4
= THEES(16 g, 54.6 mmol, 1.0 & 8)HEIE(200 mL) > B INER i ARG &
(63 g, 59.8 mmol, 1.1 % &) « JPRAYITE 100°C THERE 2h > BATEEIR » 1ERUEE
TRLE - YEEER BA (500 mL)h o FL{EEIZ IR NHCLZER(500 mL)H « 7Kg

56 226 E(BUHR9AE)
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Fi EA (500 mL)ZEEVUR H & 2 AiE R NHLClZARE(500 mL)HE#Iar » 48
KRB SNEZIR - R T ks BRIV IBJET(EA/PE, 13)i#fT4li{E - &5 17
g O1%)2RFHEERELZ N-[(35)-6-(G-FRINE-1,2,4- 18 —M-3-50)-2,3- & 1-43¢
- 3- 5 | L FH A 55 = T &5l - LRMS (ES) m/z 288 (M+H-56)

9. A 18-10 ZANK :

O 0 HCl(4M}jf~_u,,§§ ) LK( @
o

HCl (6
HNwg.
18.9 Boc 18-10

[0292] A N-[(35)-6-(5-3R PN EE-1,2,4-058 —IAR.3ED)-2 3- &R~ 1 - kimsE-3- £

| BRI = THER(17 g, 49.5 mmol, 1.0 K DCM (500 mL) = S e

B (4 M P "IEREeP - 125 mL, 10.0 B 8) - PR AWE S0 TR EA EA K

PE ZSRAI(1.1 L, 1/10)8H%8 « Weaskass Hishe - 818 13.5 g OT% 2 tEE >

(38)-6-(5- BRI £E-1,2,4- 8 — 4 -3-36)-2,3- = 4, 1- 36 LRI -3-BX B RE B - LRMS
(ES) m/z 227 (M+H-17) -
10. (&%) 222 7 & -

HO \N
0
A\?N Q \ %/
Oy NH3 EDCI, HOAt, DIPEA, DMF / ‘ {:{/&
HCI (E5)
110 DO ED b2

[0293) [ 1-EEEE-1H-0EME-5-EHfL(8.2 g, 64.9 mmol, 1.3 % &)j DMF (200
mL) o 2 SRR I(3S)-6-(5-BEP £E-1,2,4-18 13- 5)-2 3- T 45 1 -3 LRIRg-3-fit
EB2EE(14 g, 50.1 mmol, 1.0 & 8) ~ HOAt (10.9 g, 79.9 mmol, 1.6 & &) - EDCI (15.4

g, 80.1 mmol, 1.6 &) DIEA (32.3 g, 249.5 mmol, 5.0 &) - ¥EAWEEE

5 22T H(ZYIHREE)
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TEPERRE HAEEZE DCM (200 mL) 57K (200 mL)H - 7Kg H DCM (200 mL)
FEENAI » Sty BHEE R NH,Cl 25200 mL)FE#AZR » KKl
SREZIE - TR FBMEEHEL ACN —iCHEE - 1815 122 g (9% ELBERY
(S)-N-(6-(5-ER PN £5-1,2,4-158 —M48-3-0)-2, 3-SR AR FF IR -3- 55 )- 1- FR k- L H- M e
S5-HEERFE(EEY 222) - LRMS (ES) m/z 352 (M+H) - 'H-NMR : (300 MHz,
DMSO-dg, ppm) 6 9.12 (d, J=7.6 Hz, 1H), 7.56 (dd, J= 7.8, 1.4 Hz, 1H), 7.51 (d, J =
7.8 Hz, 1H), 7.46 (d,J=2.1 Hz, 1H), 7.38 (d, /= 1.3 Hz, 1H), 6.92 (d,J= 2.1 Hz, 1H),
5.82 (td, J= 8.3, 5.1 Hz, 1H), 4.85 (t, J= 9.4 Hz, 1H), 4.46 (dd, /= 9.7, 5.2 Hz, 1H),
4.10 (s, 3H), 2.41 (tt, J= 8.2, 4.8 Hz, 1H), 1.35 - 1.25 (m, 2H), 1.25 - 1.15 (rﬁ, 2H) -
[0294] DUMEEYGFEH S EHMbEY 222 Friltz J7 AR J7 AR S -

e | MO amge | PO ES)
155 M-+H=340 239 M-H=338
156 M-+H=340 262 M=H=329
157 M+H=340 265 M+H=329
158 M-+H=340 266 M+H=343 .
159 M+H=341 267 M-+H=330
160 M+H=341 263 M+H=344
161 M+H=341 269 M-+H=343
162 M-+H=340 270 M+H=343
163 M-+H=340 271 M+H=331
166 M+H=327 339 M+H=341
167 M+H=327 340 M+H=341
190 M+H=376 346 M+H=327
191 M+H=376 347 M+H=327
192 M-+H=377 402 M+H=323
193 M+H=377 403 M+H=323
197 M-H=362 404 M+H=348
198 M-H=362 441 - M-H-330.1
199 ~ M-H=326 443 M+H=274.1
200 M-H=326 444 M+H=296.1
205 M+H=363 445 M+H=277.1
206 M-+H=363 447 M+H=299.1
207 M+H=376 450 M+Na=282
208 M+H=376 453 M+H=363.1

55 228 R(EHRHZ)
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teammee | O S| ramge | URMS (B9)
209 M+H=376 454 M+H=327.1
210 M+H=376 455 M+H=341
211 M-H=324 456 M+H=353.1
212 M-H=324 457 M+H=286
218 M+H=362 458 M-+H=300
219 M-H=360 . 461 M-+H=300
220 M+H=352 462 M+H=367
221 M+H=352 463 M+H=353
223 M+H=356 464 M+H=341
224 M+H=356 466 M+H=367
225 M+H=370 701 M+H=388
226 M+H=370 707 M+H=389
227 M+H=370 708 M-+H=389
229 M-H=338 709 M+H=389
230 M+H=354 710 M+H=389
231 M+H=354 711 M+H=382
232 M+H=366 712 M+H=382
233 M+H=366 713 M-+H=383
234 M-H=352 714 M-+H=383
235 M+H=354 717 M+H=352
236 M+H=352 718 M+H=353
237 M-+H=352 719 M+H=353

#5119
{E&4) 228 2 &7

1. EIEE 19-2 7 &7k -

HO. . 0
NH _}-o 0§>‘N
PR 0 ol
T, 80°C Boc

HN-Boc N~
° H

i 19.2

[0295) [ N-[6-(N-SREFRREL)-2,3- -1 -2 k-3 K e s =
FEE(3 g, 10.2 mmol, 1.0 8)F ZEkE(30 mL) 2 SRR I B NEEA R ¢,
20.5 mmol, 2.0 & &) EEAYITE 80°C THERE 7ho 44158 BEAIE BA (100

% 229 H(S9RHIE)
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mL)F7K (100 mL)d « FIZ.iZB5(100 mLZERUKIG « &t BBk
ERSARENE » (2R Ty B 36 BT (BA/PE, 1/3)E(THIAE » 1815 1.9 & (56%)
SR EEEEY N[6-(5- 75 1,2,4- B8 I3 55)-2,3- 7 - 1-SEFE LA 3- 2L e L
RS = T - |
2. RS 19-3 AT ¢

19-2 19-3

[0296) [ N-[6-(5-7.Fk-1,2,4-18 %-3-%)-2,3-:@I-X#ﬂ%ﬂ%&%mﬁ%EF'
BRSE =T #BE(1.9 g, 5.7 mmol, 1.0 EE)* DCM (30 mL) 23RN TFA (5
mL) « JSRAYHERE 1 h o FEREE R4 - EOSARIA/K(100 mL) - BEE A gl
FIEREL ESNARIER &Y pH §8% % 7 HFH 28 Z85(100 mL)ZERRK - e
D A RB KRB SNEZ R BCOREE TR © 1815 1.3 g (98%) 2R EHRY
Z 6-(5-2.F5-1,2,4-08 " R-3-F0)-2, 3- - 1 A IRIRE-3-Jiz
3. HRSEE 194 2 &R -

19-3 19-4
[0297) [d 6-(5-Z%k-1,2,4-188 —k-3-35)-2 3- — 45 -1-FEFE 0k -3-F(100 meg,
0.4 mmol, 1.0 ‘E&)F> DMF (10 mL)H 2 Zai0 1-H -1 H-MEME-5-FREE (54.5
mg, 0.4 mmol, 1.0 ‘& &) ~ HOAt(176.6 mg, 1.0 mmol, 3.0 &%) ~ EDCI (249 mg, 1.3

mmol, 3.0 & &) DIEA (112 mg, 0.9 mmol, 2.0 &) - BESYERE: 2 h HE#H

58 230 H(#YERIE)
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BIfE R HPLC A H DA THREETEZFMML @ @ -9 7 &2
HPLC-SHIMADZU(HPLC-10)) : % #+ » XBridge Shield RP18 OBD & H: > 5
pm,19%150 mm ; FEhFE > 7K(0.05% NH3H20) K ACN (#£ 8 min J 30.0% ACN &
2 50.0% ACN) ; {HHI2E » UV 220 nm - JL4HEER 90 mg (61%)EHEE#E
N-[6-(5-Z.F-1,2,4-T8 -3 -50)-2, 3- e~ 1-ZR kg -3- 5 ]- 1- FR - L -k -5- B
Bihe -

44L& 228 Z AR

0O 0
kr'“ O mpEHFHPLC %&_@,\L 2
/7 / - p) /
RS EJ&C‘N h ﬁkﬂ‘*\’

19-4 {228

[0298] FEHFMEBIETY HPLC FIFBAT R sREHME N-[6-(5- 251,248 —
M-3-56)-2,3- @R - 1 AR R -3 - 2] - 1 - FR - LA - 5- FR R (80 mg, 0.2 mmol,
1.0 &) : (3% HPLC-009) : &4F » CHIRAL ART Cellulose-SB, 250*20 mm
LD.; #81HH O R ZEZ(FE 9 min A{RER 50.0%2@?) ; {23H]58 > UV 254/220 nm »
BEAEAEAEE] 32.7 mg (41%) 2 5 BEREZ (8)-N-(6-(5- Z5-1,2,4-1 —W-3-5)-2 3
T EIRITRIE-3-55)- 1- A L RS- FRERRE (1L &% 228) © LRMS (ES) m/z 340
(M-+H) » "H-NMR : (300 MHz, DMSO-d6, ppm) : 8 9.09 (d, /=7.7 Hz, 11I), 7.56 (dd,

J=1.1,1.4 Hz, 1H), 7.48 (d, J= 7.8 Hz, 1H), 7.39 (dd, J = 13.0, 1.7 Hz, 2H), 6.87 (d,
J=2.1Hz, 1H), 5.78 (td,J=8.2, 5.2 Hz, 1H), 4.80 (t,/=9.3 Hz, 1H), 4.41 (dd,/=9.8,
5.3 Hz, 1H), 4.05 (s, 3H), 2.97 (g, J= 7.6 Hz, 2H), 1.30 (t, J= 7.6 Hz, 3H) -
B 20
{6EH 236 7 &
1. JrRETRE 20-2 Z &R

£ B1HEFRHS)
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HO. 0

NH <g\
I . ~—~

HN 0 §7/JKC s N
AN~

— > N 0
Pyl 100 OC )\@2
Boc

HN~pBoc

] 20-2 H
[0299] FEERTHE N-[6-(N-FEEFPRED)-2,3- T8 1- S LRI -3- B g

BREE =T £FE(3 g 10.2 mmol, 1.0 E&)FAMEIE(S0 mL)H 2 AR IIER BT iR
£(1.3g,124mmol, 1.2 EE) - KEEESYHE 100°C T EH 6h - RAIE=R - 70
BE N R4E B FEHRY B ENT(EA/PE, 1/9)#ETHME 15 147 g (%) EQEERZ
N-[6-(5-FRNEE-1,2,4-08 —ME-3-55)-2,3- &~ 1- R H- R -3- AR e R B =T &
EEQ
2. A 20-3 7 AHRK

[0300] =) N-[6-(5-ERNAE-1,2,4-T58 k-3 KL)-2 3- & - 1 - R IRg-3- Bk | L
RS = T EHE(1.47 g, 4.3 mmol, 1.0 &)} DCM (25 mL)s 2 557071 TFA (5
mL) - ESRAYTESE FHERE 2 h - BEEESAIZE 0°C - B F4ER] NalCO;s
B RAYY pH BT 9 ARZBZEG0 mDENAL - EaH 2 HiE
KRR SIS B E R T s - 1815 | g IR R IERS Y 6-(5-BRPIEL-1,2,4-
05 -3 E)-2,3- 4 1- SR LRI -3 o R I R AR HE— 4 i LA B P
WR—8h -

3. PR 20-4 &K ¢

55 232 H(EHRE)
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*©E°g ‘ %31 Ao

0.3 Ha EDCI, HOAt, DIPEA, DMF

[0301] [ 1-FREE-1H-HEM-4-FEE(78 mg, 0.6 mmol, 1.0 & &) DMF (4 mL)

oh 7 R0 HOAt (101 mg, 0.7 mmol, 1.2 &) ~ EDCI (142 mg, 0.7 mmol, 1.2
&) ~ DIEA (160 mg, 1.2 mmol, 2.0 &) 6-(5- 3R E-1,2,4-1% —1-3-£L)-2,3-

TR-1-ARFEIRIEE-3-H2(150 mg, 0.6 mmol, 1.0 B &) - #PESYEER MERREER
HFEmSREHEE HPLC FMA M THRAEETTAE © (CombiFlash-1) : BHE » CI8
WHE ;s #E0HH » 7F 15 min ¥ H,0 (0.5% NHHCO5)/ACN=90/10 3#11Z H,0 (0.5%
NH,HCOs)/ACN=70/30 ; {£HI28 > UV 254 nm - JL&i{EE4: 120 mg 2 5 EE
Z N-[6-(5-ERPAE-1,2,4- 158 —I-3-50)-2 3- — 4 - 1 ARG -3- 5K - 1- FH AR~ | -0k
-4-FAFERE < LRMS (ES) m/z 352 (M+H)  "H-NMR : (400 MHz > EfS-d,, ppm) : &
8.06 (s, 1H), 7.90 (d, J= 0.9 Hz, 1H), 7.60 (dd, J=7.8, 1.4 Hz, 1H), 7.48 (d, J= 7.8
Hz, 1H), 7.43 (d, J= 1.4 Hz, 1H), 5.83 (dd, J = 8.6, 4.7 Hz, 1H), 4.82 (dd, J=9.9, 8.6
Hz, 1H), 4.44 (dd, J=9.9, 4.8 Hz, 1H), 3.90 (s, 3H), 2.32 (tt, /= 8.2, 5.0 Hz, 1H), 1.29
(dt, J=7.7,2.6 Hz, 2H), 1.25 (dt, J=5.1, 3.0 Hz, 2H) o
4. (L&) 236 2 AR -

%N jo | o
O\N)—‘l”,l%\ FHHPLC ¢4 HJKE\M
N

1b&1236
[0302] o FHEEUEE! HPLC FIF U T HREZREE N-[6-(5- R E-1,2,4-18
R -3-FK)-2,3- TR - 1-FR R R IR -3- A T-1- B AL - LG -4- BRI R (90 mg, 0.3
mmol, 1.0 &) : (EH#E HPLC-009) : &4¥: > Chiralpak IA, 2*25 cm, 5 pm ; #£&)

5 233 H(RWHREE)
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} > Ot i Z.BE(FE 15 min NERFF 50.0%ZE%): {EHIEs » UV 220/254 nm > R,= 1.569
min o fEEE4 37.8 mg (42%) 2 H EEREZ (S)-N-(6-5-FR A E-1,2,4- 15 M -3-
$)-23-— G EIRRE-3-2)-1- B A | FLOHES-4- FRRRRE (1297 236) - LRMS (ES)
m/z 352 (M+H) - '"H-NMR : (400 MHz » EHE&-d,, ppm) © § 8.06 (s, 1H), 7.90 (d, J =
0.9 Hz, 1H), 7.60 (dd, J="7.8, 1.4 Hz, 1H), 7.48 (d, J="7.8 Hz, 1H), 7.43 (d, J= 1.4 Hz,
1H), 5.83 (dd, J= 8.6, 4.7 Hz, 1H), 4.82 (dd, J=9.9, 8.6 Hz, 1H), 4.44 (dd, J=9.9, 4.8
Hz, 1H), 3.90 (s, 3H), 2.32 (tt, /= 8.2, 5.0 Hz, 1H), 1.29 (dt, J="7.7, 2.6 Hz, 2H), 1.25
(dt,J=5.1,3.0 Hz, 2H) -
BH 21
L&Y 238 Z AR
1. th[ERS 212 Z &R
o O =N |

HO\H O o~ A % 0

MRl R

HN~Boc NH
18-8 94p  BOC

[0303) & N-[(3S)-6-(N-FRE: FRpRES)-2,3- 8- 1- 5 Fnkms-3 -2 R A IR SR
=T EFEE(24.7 g, 84.2 mmol, 1.0 F 8)F> ZHEGE(700 mL)F AR TR BL ARG
H5(16.4 g, 126.0 mmol, 1.5 &) - BERAWIME 60°C T#2#E 2 h » H EA (500 mL)
WRE > FI7K(200 mL)BEE - &CEE/KRREASRECEE - 12 T RNE E RSy Bt
(EA/PE, 7/93)#f T4k » 1848 18.4 g (66%)E MR Z N-[(35)-6-(5- 251,24
188 -3 )2, 3- - 1R JF IR - 3- AR A ISR = T &0 -

2. HPfEIAE 21-3 ZERK

55 234 E(BH-R9E)
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W«:N lN HCI

W o HCI@MRIET) O - o
DCM

Boc{NH NF2
21-2 21-3

[0304)  [H N-[(38)-6-(5-Z.5-1,2,4-68 —p-3-5k)-2,3- &5 -1 -FEFEIkIRg- 3- 2L
BRI =T F5(16.3 g, 49.2 mmol, 1.0 )4 DCM (350 mL)F Z AR EE
Bz (4 MBS Z0@kerh - 122 mL) - ¥ERESYEZER THENHE EA PE (100 mL)F

R WEER HEEE - 8T 13.0 g EREBERE Y (35)-6-(5-2Ek-1,2,4- 8 H-3-
B)-2,3- - 1- R 3- e e -
31L& 238 T &R

0O

1 HCI .
= - N O
‘N 0 ,,N =
N :\Orw/ . J%‘\
H Y
\N,

EDCI, HOAL, DIPEA, DME
NH, |
213 | 1E&m238

[0305)  [H(3S5)-6-(5-ZE-1,2,4- I8 M -3-50)-2,3- — & - 1 - Ik g -3- i B i
EE(9.0 g, 33.6 mmol, 1.0 %55)j DMF (200 mL)s = B0 HOAt (5.5 g, 40.4
mmol, 1.2 Z &) ~ DIEA (13.0 g, 100.6 mmol, 3.0 & &)  EDCI (7.7 g,40.2 mmol, 1.2
EE) & 1-FE-LHIEME-4-FfE (4.4 g, 34.9 mmol, 1.04 EE) - BESYEEMR T
R - F EA (300 mL)FH%E » F7K(200 mL)FER =R > K M/KIRERSREZE HL
TERURE T Rk - 2R B DAL ABFe 2 BB SRRt R (2.4 g Bt dptrh & ot B RIA
DCM/PE /T4 L  TEiEIE KEz e 2 12185 12.0g 21 @%%Z(S')-N-(6-(5 -ZFk
-1,2,4-158 " -3-50)-2,3- TG IR FEIRIG -3- 5 )-1- A AL - LAk -4- R R (B S
238) « LRMS (ES) m/z 340 (M+H) « 'H-NMR : (400 MHz, DMSO-dg, ppm) : 8 8.71

(d,J=7.6 Hz, 1H), 8.16 (s, 111, 7.86 (s, 1H), 7.57 (dd, J= 7.7, 1.4 Hz, 1H), 7.47 (d,

23S RRERHED)
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=7.7 Hz, 1H), 7.38 (d, J= 1.4 Hz, 1H), 5.76 (td, J= 8.3, 5.3 Hz, 1H), 4.80 (t, J= 9.3
Hz, 1H), 4.39 (dd, J=9.7, 5.2 Hz, 1H), 3.82 (s, 3H), 2.99 (q, J="7.5 Hz, 2H), 1.32 (t, J
=7.6 Hz, 3H) °
BHl 22
1b& 253 Z &1k
1. thEIEE 222 Z &K ¢

Br- o7
n-BuLi, MeLi, DMF,THF O’

BOC’NH Boc’NH
52 22-2
[0306] FE&E&R T1E-78°C T HAAIZE-78C 2 N-[(1R)-5-18-2,3- " &1 H-Fi-1-
FBREL A =T EE5(2 g, 6.4 mmol, 1.0 &)Y THF (30 mL) 2 E KRR
il MeLi (4.8 mL, 1.6 M) » ¥EEAE-78°C THBRE 15 min BT n-Buli (5.2
mL, 2.5 M) SEEHFRAYIE-TSC R 1 h FLERHRI DME (143 g, 19.2 mmol,
3.0 E8) - JEIRAE-78°C TR 1h > FIERAN NH,CL RS mL)&, - HAEEZE
TR o FEHRY BET(EA/PE, 1/10)2R401L5ERY) - 818 1.5 0% 2 EEERR
> N{(IR)-5-FREiEE-2,3- - | H-Bi- | B R R S = T 0 -
2. PR 22-3 2 AR
0 NHzOHHC HOW'“@Q
EtOH/Py, 238 |

NH
Boc” HN-goc
22-2 22-3

[0307) [ N-[(1R)-5-FAfE:-2,3- -1 H-E-1-BE e R R SE — T A B=(1.6 g,
6.1 mmol, 1.0 & £)A Z B8 R AE R EY(21 mL, 2/1) -2 75 HANI NH,OH.HCl
(509 mg, 1.2 & &) - RERSYIEZA THHF 2h HALREE TR - 815 1.7g 2H
EERE Y N-[(1R)-5-[(1E)- (R iz ]-2,3- - L H-- L B e R S =

55 236 H(RYRHED)
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TEE -
3. thfEiRE 22-4 Z A
Gl

HO. )\~ | NCS k HO., 2
DMF, E 35 . 24h

HN-Boc

HN-Bg¢
22-3 94

[0308] ] N-[(1R)-5-[(1E)-(FRAECE e ER) FF 45]-2,3- - 1 H-E3-1- A R B R
E="T#:HE(1.7 g, 6.1 mmol, 1.0 E &) DMF (15 mL)H 235 IINCS (977 mg,
7.3 mmol, 1.2 ER&) - KEEESWEEMR MEHIFE » A EA (50 mL)FifE » FI&EA
NH,CI 7A75(50 mL)ZEFRIR - &fKiRBshizm B2 TR - 85 1.8 ¢
(95%) 2FFEHIRYI L N-[(1R)-5-[(12)- R FEE ne i &) & ]-2,3- Z |- 1H-e0-1-
B R =T AP -

4. thiiEs 22-5 2 &K

cl l g |
HO\N/,J\ . ' Br . N
O ‘ TEA, THF, giﬁ:m
22-5

HN-Boc 85 60°C, 5h Boc

22-4

[0309] 1A 2-RT-1-F&(2 g, 14.8 mmol, 1.0 )} THF (30 mL) 2 Z 54T
N-[(1R)-5-[(12)- G (FREETn i B, R A ]-2,3- — & - L H-E1- 1 - B e B R R S =T ALl
(955 mg, 3.1 mmol, 1.1 Z&)K TEA (1.3 g, 12.9mmol, 2.1 E &) - EEASYEZEE
THERE 1 ho JIEAZE 60CH4EE 5 h - AAIEZM - A EA (200 mL)#%E » FIEAA
NH,C1 78 (100 mL)ZEHERIR - &8 R/KBRERSNRZIR - TORER N Rds s i2)E
Hr(BA/PE, 1/10)ET4E - 5 1.1 g 23%)2HEERLZ N-[(1R)-5-(5-24-1,2-
-3 50)-2,3- - L HE- | A S = T AT -

55 237 H(BHRES)
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5. PRRS 22-6 Z&EK

I/

v VR HCL O
| DCM HCI
HN-Boc NH,

22-5 22-6

[0310] [A N-[(1R)-5-(5-Z.Fk-1,2-1EE Mk -3-58)-2,3- & -1 H-Ei-1- B | Br B A i
S5 ="TAE(1.08 g, 3.3 mmol, 1.0 E &) DCM (15 ml)F 2 AR IIEEELZ (4 ML
TEEES > 15 mL, 182 EE) - #IRSYMEER TR 2 h HEREE TR - 18
& 870 mg EXABEREY (1R)-5-(5-255-1,2-1EMW-3-55)-2,3- &1 H-E1-1- 58

RLEE o
6. L&) 253 ZEHRL
0
HO™\\ N
:N o R ¥/, NJS/N
- N“N=N
EDCI, HOAt, DIPEA, DMF NQN,N*
226 ' {b&H253

[0311)  [A(LR)-5-(5-Z.Fk-1,2- 1Mk -3-55)-2, 3-— 45 - 1 H-Ei-1-r e S B8 (625 mg,
2.4 mmol, 1.0 & £)* DMF (20 mL)- 27 AN 2-FF£-2H-1,2,3 4-PUis-5-FHfg
(606 mg, 4.7 mmol, 2.0 ‘& &) ~ EDCI (909 mg, 4.7 mmol, 2.0 E&) ~ HOAt (643 mg,
4.7 mmol, 2.0 & &)} DIEA (1.53 g, 11.9 mmol, 5.0 E&) - H%i%é%?f%iﬁ?% -
PE2h s JIEAE 60°CRHE 2h > A AIEZE - AIEEIZE EA (100 mL)F7K(100 mL)
o » 17K I8 F 2.8 Z.B5(100 mL)ZSEN 2R - #-& DF 2 A A8 g F 8 NHLCLZE /R (50
mL)SEER R - S EKRERINRZIR - TERUEE T RME - B hSRE A A HPLC K|
FH DU T4t E © (IntelFlash-1) : 5L » C18 B9 5 B&HAE » 42 10 min P
ACN/H20=1:3 #g/j1ZE ACN/H,0=1:2 ; {5}I%5 > UV 254nm - fL&I LES 758 mg

5 238 H(EPHRHEE)
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(82%) 2 K H B #E L (R)-N-(5-(5- LA R GEME-3-5)-2,3- & - 1H-5i-1-55)-2-Fi &
2 HUUmE-S-FE R ({EA) 253) - LRMS (ES) nv/z 338 (M+H)» 'H-NMR : (300 MHz,
DMSO-dg,ppm) & 9.38 (d, J = 8.4 Hz, 1H), 7.74 - 7.59 (m, 2H), 7.29 (d, J = 7.9 Hz,
1H), 6.79 - 6.71 (m, 1H), 5.56 (q, J=8.1 Hz, 1H), 4.41 (s, 3H), 3.04 (ddd, J=16.0, 8.9,
3.3 Hz, 1H), 2.96 - 2.69 (m, 3H), 2.41 (td, J = 8.1, 3.6 Hz, 1H), 2.21 - 2.01 (m, 1H),
1.23 (t,J=7.6 Hz, 3H)

[0312] DAT L&Y EERESTEEEY) 253 fritt 2 J57ESEI > T /AR S -

e | M5 ES | qpappgy | LRV ES
137 M-+H=334 416 M+H=324
138 M+H=334 417 M+H=338
252 M+H=325 418 M-+H=324
413 M-+H=337 431 M+H=337
414 M+H=337 432 M+H=323
415 M+H=338

#0523
beM 414 Z 8
0
HO N/
[N

- 0
,
- T N N\
EDCI, HOAL, DIPEA HJKLN
Hal NH; DMF, ZJR 2 60°C
2.6 &4

[0313) [ 1-EEEL-1A-0E4-5-FEE(166 mg, 1.3 mmol, 1.7 & &) DMF (4 mL)
7 5% AN DIEA (566 mg, 4.4 mmol, 5.8 & &) ~ EDCI (337 mg, 1.7 mmol, 2.3
B E) & HOAt (238 mg, 1.8 mmol, 23 &) - KEREYMEE R NEFE 5 min B
HIEERL (1R)-5-(5- 7.8k 1,2-Eme-3-£)-2, 3- — 45 - 1 H-Efi-1-§#(200 mg, 0.8 mmol, 1.00
EE)  FERESYEERA TR 2 h BIEEMERER - FEH8EL HPLC
MU T 2R Al b « (2 9%-93 8 HPLC-SHIMADZU(HPLC-10)) : E#t

5 239 H(ZUARAD)
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XBridge Shield RP18 OBD &£¥ » 5 pm,19*150 mm ; FE1FH » 7K(10 MMOL/L
NH,HCO;)} ACN (£ 8 min 4 38.0% ACN EH Z 52.0% ACN) ; {=HI2% - UV 254
nm ° HE4{EEE] 111.4 mg (38%) 2 A &R 2 (R)-N-(5-(5- L B R EmE-3-£5)-2,3-
— &1 H-E-1-55)-1 - A -1 H-IHE - 5- i ({E &%) 414) < LRMS (ES) m/z 337
(M+H) - "H-NMR : (300 MHz,CD;0D, ppm) : §7.76-7.63 (m, 2H), 7.49-7.34 (m, 2H),
6.81 (d, J=2.1 Hz, 1H), 6.57 (d, /=1.0 Hz, 1H), 5.64 (t, J/=8.0 Hz, 1H), 4.17 (d, J=1.1
Hz, 3H), 3.13 (m, 1H), 2.98 (m, 1H), 2.91-2.77 (m, 2H), 2.71-2.54 (m, 1H), 2.06 (m,
1H), 1.35 (t, J=7.6 Hz, 3H) - |

[0314) DU ARSI EMEEY 414 Frill 2 J3 7RI T AR B -

{LE%4R5% | LRMS (ES) m/z | {E&Y4R5% | LRMS (ES) m/z
137 M+H=334 415 M-+H=338
138 M+H=334 416 M+H=324
252 M-+H=335 417 M+H=338
253 M-+H=339 418 M-+H=324
413 M+H=337 432 M+H=323
24
&Y 261 ZEHL
1. thfEE 23-2 Z&RK
0
Br.
HO
ex 00D
N Meli(1.5% &) THF, -78°C, 10min "
Boc  n-BuLi(2E ), -78°C, 1h Bod
52 60% 23-2

[0315] [EAAIE-78CZ N-[(1R)-5-1%-2,3- & -1 H-E1-1-E A H RS =
ELFE(10 g, 32.2 mmol, 1.0 2 8)j# THF (300 mL)H 2 S ROZ 7% h0 MeLi (30.1 mL,
1.6 M, 1.5 E8) - BREEWHE-78°C T 10 min - HAE-78°C TR n-BuLi
(25.7mL, 2.5 M, 2.0 E &) - BPRGYTE-18°C THEIERE 1 /NR HARI052/K(30 g) -
BEZYS R AYIE-78C T &R 30 min- HEEH{E-78°C M 4RISR NG NH,CLAR

5 40 HEWRHEE)
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(30 mL)ER - [FFESRFHEZE 2N B BA (400 mLZEEHR » A2 A
HE TR T RME HLEL EA - PE RZBE 2 SRAYI(1/20/10)—FERTEE - 155 6.2 ¢
(70%) 2 H tERE > (1R)-1-[[(B=T S5 E1-2,3- Z & - 1 H-E1-5-F -

2. tREAS 23-3 2 A -

HO. OH
Q N N|’ o)
"0 e SO0
/NH HATU, DIEA, DMF
Boc
23-2

HN-Boc
23-3

[0316]  R(IR)-1-[[(B=T EE)IEIE]-2,3-Z G- 1H-EI-5-F&(1.5 g, 54
mmol, 1.0 & &) DMF (20 mL)" .2 457 DIEA (2.1 g, 16.3 mmol, 3.0 & &)
K HATU (3.1 g, 8.2 mmol, 1.5 E&) - KORESYEH: 5 min » EARIN(Z)-N-FREER
P-1-FAR(542 mg, 5.4 mmol, 1.0 B E) - BEEFHREEYHERE 2h - f DCM (200 mL)
MRE > FIERAT NH,Cl 7A/R(200 mL)ZEHR=2K » FIREE T iRbe EFE ey IB @t
(EA/PE, 14/86)#{T40i4L » Y45 800 mg (41%) 2R HEERE > N-[(1R)-5-[[(12)-52
B (R AL T L) L e R AL )-2,3- & - L H-E- 1 - B e A e s = T Al -

3. thRRE 23-4 2 &K
he

OH
{5 ,
N " N, 1
%Hm qa%: r 5
120°C, 12h

HN"BOC

HN~
23.3 934 Boc

[0317] ¥ N-[(1R)-5-[[(12)-BE PR EL (AL EE fipth) U EL [ Re FR R L] 2,3- - LH-
B-1-E AR R 55 =T 2 F5(680 mg, 1.9 mmol, 1.0 FE)NHZR(10 mL)F 2
 RIMEE 100CIRR » RAIEE0R » TEREE NiRbE B IBEfT(EA/PE, 1/9)
HEIT4ME > JE1E 540 mg (84%) 2 EEH OERE Y N-[(1R)-5-G-IRAE-1,2,4-1E 1%

-5-55)-2,3- G- 1 H-E1-1- B I A R =T &40

55 241 H(ZURHAS)
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4. thigas 23-5 7 &%

N
N HCL(6 M/ Ny
DeM

HN-Boc NH,
234 23-5

[0318)  [&] N-[(1R)-5-(3-BEPE-1,2,4-88 k-5-30)-2 3-— - | H-E3-1-ZE g
FRRSE =T A:5(490 mg, 1.4 mmol, 1.0 & 8)f DCM (5 mL)--Z AR I EEA (4
M A B » 10 mL) - MPRAYMEREIR ELIG - 5E] 660 mg S EH A
Z(1R)-5-(3-BEFAE-1,2 4-18 —Wk-5-56)-2 3- &7 - | H-E- 1 - BE TR B
5. /L&Y 261 Z &R -

3‘/‘? 2 EDCI1, HOA
0 + Ho-X_ _Foeh oA
[N N
NH, "  DIPEA, DMF ~
235 {4261
[0319)  [& 1-EEEL-1H-0HEMEE-5-ER%(26 mg, 0.2 mmol, 1.2 & 8) DMF (4 mL)
i SN DIEA (80 mg, 0.62 mmol, 3.50 &) ~ HOAt (60 mg, 0.4 mmol, 2.3
=) EDCI (84 mg, 0.4 mmol, 2.3 E &) - ¥SRAWIERE 5 min E3RIN(IR)-5-(3-
BN 1,2, 4-18 —IE-5-58)-2 3- — 4 -1 H-&i-1- B EEREEE (50 mg, 0.2 mmdl, 1.0 &
£) - ?%%H%ﬁé\%%ﬁ: 2 h HFErm =B8Rl HPLC R DU MR A ET4EL -
(CombiFlash-1) : &%k » C18 WliE ; #2EhfH » ACN/H,0 (0.05% NH,HCO,) ; {EH]
£8>UV 254 nm- [L41E/S5] 20.8 mg (33%) 2 B (&R L (R)-N-(5-C-ERWE-1,2,4-
158 Mk -5- k)2 3- TR - 1H-E-1-5D)-1- RS- LH-E MR -S- R ER B (B &9 261) -
LRMS (ES) m/z 350 (M+H) = '"H-NMR : (CD;0D, 300MHz, ppm) : § 7.99-7.88 (2H,

m), 7.49-7.39 (2H, m), 6.79 (1H, d, J=2.2 Hz), 5.63 (1H, t, /= 8.1 Hz), 4.14 3H, s),

55 242 HEHHESD)
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3.20-2.88 (2H, m), 2.61 (1H, m), 2.08 (2H, m), 1.07 (4H, m)
[0320] DA EEYHEFEHRBET MBS 261 Fraft 2 5 A8l 2 J7 R Bl

feemms | D | ammer | PV BS)
254 M+H=338 275 M+H=328
255 M+H=352 276 M+H=360
256 M+H=340 2717 M+H=374
257 M+H=338 311 M-+H=329
258 M-+H=350 312 M+H=329
259 M+H=364 313 M-+H=326
260 M+H=352 314 M+H=326
263 M-+H=324 341 M-+H=343
264 M+H=338 342 M+H=331
272 M+H=329 343 M+H=340
273 M+H=327 344 M+H=328
274 M+H=327

B 25
(EB¥ 32 2B

1. PSR 24-2 2 &R -

Sags " Gy

HOAt, EDCI, DIEA, DMF

[0321)  [A(1R)-5-8-2,3- "% -1H-Ei-1-FERREE(3.0 g, 12.1 mmol, 1.00 & 5)
A DMF (60 mL) s 2 AN 1-FF -1 H-0H PR -5-FA% (1.65 g, 13.1 mmol, 1.08 &
=) ~ HOAt (2.5 g, 18.37 mmol, 1.52° &) ~ EDCI (3.5 g, 18.3 mmol, 1.51 ' F§8) K
DIEA (6.3 g,48.8 mmol, 4.04 & &) - ¥EAYEZM TRHREK - A EA (200mL)
#%2 > F7K(100 mL) 5 B87K (100 mL) A% » &K ERSNEZIE » FEEZE RN
HEERWBEHT(EA/PE, 19/81) & T4HL - EBISERE » f§HE PE —REWHE - BE]
2.67 g (69%) R KA EEFE Y N-[(1R)-5-8-2,3- & -1 H-&i-1-F5]- 1- B A= 1 F-0E e
-5-FARER? - LRMS (ES) m/z 320 (M+H) - LC-MS : (ES, m/) : [M+H]" 320 322

% 243 HEERHD)
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2AEEW 32 ZEH/K

-ty

OOy

{GE¥372

N paidppnCl,, CHZCIz
TEESE  H20
CSZCO;;
E N-[(IR)-5-5§-2,3-:§-1H-E5-1—2-'%_%]-1-@%-IH-UEEU%-S-EF%H&(IOO
B TIN5 (S mL) P 2 RN IR B L (57 mg, 0.47

E) CSgCO3 (204

[0322]
mg, 0.31 mmol, 1.00 &
#8) -+ Pd(dppf)CL,CH,Cl, (26 mg, 0.03 mmol, 0.10
mg, 0.63 mmol, 2.00 & 5)K7K(0.5 mL) « 7 80°C T#&#£ 3 h7% » F EA (20 mL)#%
BT AR BB D R RIERS - HAREDEE - FRE/KER  ERKREZIANEZ
& R TR - BREHSEE TLC (PE/EA, VD)ETTHUE - RS EREE
HPLC FIF A MG E— P F(EILEY(67 mg) * (CombiFlash-1) : EfE - CI8 B
B 28 0 £ 10 min 7K (0.5% NHHCO;)/ACN=95/5 1% jii & 7K (0.5%
NH4HCO3Y/ACN=90/10-; {358 > UV 254 nm - L4 46.7 mg (47%) 2 EH
B (R)-1- B B -N-(5-E £ -2,3- — - 1H-Bi-1-5)- L - Mh e -5- B B (R &9
372) - LRMS (ES) m/z 318 (M+H) -

mmol, 1.50

'H-NMR : (400 MHz, DMSO-dg, ppm) * & 8.76
(d,J= 8.4 Hz, 1H), 7.65 - 7.57 (m, 2H), 7.53 (d, J= 1.6 Hz, 1H), 7.50 - 7.39 (m, 4H),
7.38 -7.26 (m, 2H), 6.91 (d,J=2.1 Hz, 1H), 5.54 (q,/=8.1 Hz, 1H), 4.10 (s, 3H), 3.04
(ddd, J = 15.9, 8.9, 3.2 Hz, 1H), 2.90 (dt, J = 16.1, 8.4 Hz, 1H), 2.48 - 2.43 (m, 1H),

1.99 (dq, J=12.5, 8.7 Hz, 1H)

8144 @YD)

(03231 DU LAY GaERst e A T2 By A A
fbemas | TS ES) | ey | HUS )
373 M+H=332 375 M+H=333.1
374 M+H=332 376 M+H=333
21 26
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Ng! _<:§:L,ﬂI;; g:»—m

Pd(dppf)Cl2 CHQCfZ K3PO4
DMF, 80°C

[0324]

th 7 ST Pd(dppf)Cl,.CH,Cl, (44 mg, 0.05 mmol, 0.20
0.55 mmol, 2.00 &
FE8OC TR 2h BLAIEZE -

Y
HPLC-SHIMADZU(HPLC-10)) :

um,19*150 mm ; FZEH

8 min ™ 31.0% ACN H £ 44.0% ACN) A{EHIES UV 220 nm $EEELE 17.6 mg (19%)
2 HEEfE Z(R)-1-F E-N-(5-(4- AR E-2-45)-2,3- - 1H-£3-1-5)- L H-THL
-5-EAEgER({E&Y) 378) < LRMS (ES) m/z 334 (M+H) - 'H-NMR : (300 MHz » EifE
-d4, ppm) : & 8.65 (d, J=5.1 Hz, 3H), 8.28 (s, 4H), 7.50 - 7.38 (m, 4H), 7.23 (s, 1H),
6.83 (d, J=2.1 Hz, 2H), 5.66 (s, 1H), 4.18 (s, 7TH), 2.59 (s, 7H), 0.20 (s, 1H) -

[0325]

FEER N -HEE-N[(1R)-5-(TFE-1,3,2- S5 Mm-2-5)-2,3-—
-1 H-F5-1-£5]- 1 H-0pE e -5-ER A R (100 mg, 0. 27 mmol, 1.00

{EEY) 378 Z &R

) B 2-$-4-FAEEMIE(94 me, 0.54 mmol, 2.00 2 &

CHOAL

{L&E378

EE8)X DMF (4 mL)
EE) - K3PO, (116 mg,
) e REREY)
F EA (10 mL)Fi% » F7K(10 mL)%EMHE » 4584%
TKER B SNEZ R - TEREE R4S - HAER G (EA/PE, 1/1)EE{THLLERSE
HIERMED BPLC FIFHTHREETE P 4L - Q /-2 E
% » XBridge Shield RP18 OBD %&

> 7K(10 MMOL/L NH;HCO;+0.1% NH3.H,0) 5z ACN (fF

DU EE YR R Es M EEY) 378 il J7iASR . J5 ik sl «
o LRMS (ES) . LRMS (ES)
1LEYI4RTR /7 L&Y iy
377 M-+H=333 381 M-+H=334
379 M-+H=334 384 M-+H=334
380 M+H=333
g1 27
L&Y 383 2 &K

5 245 H(RAHFD)
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1. J1fEjAE 26-2 Z &K -

& OH T80 Szlj OTf
\ 7/ —_—
§J DCM, Py
-15°C~0°C
26-2

[0326] fE-15C TEBEETHESEAIZE-15CZ S-FEREE-3-FE(500 mg, 4.54
mmol, 1.00 =) DCM (10 mL)f Ziﬁ;{“ﬁiﬁﬁ%ﬁ;‘%@bﬂﬂttﬂi(l.l g, 13.9 mmol, 3.06
EE) A DCM (5 mL)H 7 =& it (=& P ) EiEERs(2.0 g, 7.09 mmol,
1.56 EE)Z AWK - TLER TE-15C-0C TR 2h 1% » FH7KQ0 mL)ER FEYD4
W - AT EE HAS KB DCM (20 mL)ZERR K - & ft 2 AikE A
7K (20 mL)ZEH - &K EL $ERz % FE VR T 2 LB Ei 5 BB 177 (BAVPE,
16/84)#ETHIAL » 1521 400 mg (36%) = FECIHINY) < =% F hhal 5-FHAEER-3-
s - |
2. &Y 383 Z &K

o 1 ©
‘B~’- (
i"' o “/%fn
N= H Na=N Q
\_/ O - \ 7 NN
NazCOs, Pd{PPhy}s, to), EIOH, H,0 [N

262 {E&m3e3

[0327) [ 1-EAE-N-[(1R)-5-(DUHFEE-1,3,2-— S 0mee-2-55)-2,3- — & -1 H-&i
-1-B&]- LH-IEE-5-FREREREZ (100 mg, 0.27 mmol, 1.00 & E)FHZR(9 mL) 2 R
PO S8 FRIsehsi 5-FAALIETE-3-545(80 me, 0.33 mmol, 1.21 #48) + ZB(G3 mL) -
Pd(PPhs), (47 mg, 0.04 mmol, 0.15 Z8)K&H7K(1.5 mL)H > ifE6K(318 me, 3.00
mmol, 11.0 FE) 2K - 7£ 80°C THE# 3 h1k » A 30 mL EA MRFEFRSAM -
EHREAZK(20 wL) R EK(0 mL)Yeks - FEKTRELHECNE - BEEZE TR
4 o FEEHELERI TLC (EA) ~ 27484657 HPLC FI A DU T IRE ket by © Q9%
-5 4717 HPLC-SHIMADZU(HPLC-10)) : 4% - XBridge Shicld RP18 OBD %&#4:

25 246 H(RIRRHED)
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5 um,19*150 mm ; F2EFE > K(10 mmol/L NH,HCO5+0.1% NH;.H,0) 5 ACN ({£
8 min [ 25.0% ACN E % 38.0% ACN) ; {EH125 » UV 220 nm - FEZE4E 7.9 mg (9%)
2 HBEEZ (R)-1-FHE-N-(5-(5-HEREEE-3-55)-2,3- &~ 1 H-Hi-1-£%)- 1L -1k
-5-FAEERE({ & 383) - LRMS (ES) m/z 334 (M+H) - "H-NMR : (300 MHz » Iz
-dy ppm) 6 9.01 (d, J= 1.9 Hz, 1H), 8.04 - 7.99 (m, 1H), 7.99 - 7.95 (m, 1H), 7.91 (d, J
= 7.8 Hz, 1H), 7.51 - 7.42 (m, 2H), 6.83 (d, J = 2.1 Hz, 1H), 5.68 (t, /= 7.8 Hz, 1H),
4.18 (s, 3H), 3.18 (ddd, J=15.9, 9.1, 3.5 Hz, 1H), 3.01 (dd, J = 16.0, 8.3 Hz, 1H), 2.65
(dtd, J=12.6, 7.9, 3.5 Hz, 1H), 2.48 (s, 3H), 2.09 (dg, J = 12.8, 8.6 Hz, 1H) -

[0328] DA EEY{EGEEREst i bEY 383 Frilt 2 J77AE I 2 A2k 86
{LE&YI4RS: | LRMS (ES) m/z
382 M+H=334

BB 28
L&) 423 7 &R

1. FRREIEE 28-2 2 &K

0o 0

. N I
Br‘@j\ MeLi,n-BuLi, THF X 0
NH -

Bod DMF

HN~Boc

v 28-2

[0329] {EER TIHREIE-T78CZ N-[(35)-6-1R-2,3- - 1-HFFIRIE-3- A
FFIEE =T ZBE(1.7 g, 5.4 mmol, 1.0 &) THF (20 mL)H 2 &R0 MeLi
(5.07mL, 1.50 &) - FHREYE-78C T L 10 min BN n-Buli (2.5 M, 4.32
mL, 2.0 E8) - REEROESYE-78°C T## 30 min HRAD DMF (1.19 g, 16.3
mmol, 3.0 &) - BERIEESYTE-T8°C T HIERE 1 /N H F8f1 NH,Cl ARE
W TS AR A EA (300 mL)ZH =K - & ff < A 18)8 FIEIAT NHLC1E#(200
mL)5EHk - &K FEESNEZEE - TEIREE T RHE B BL1E 2 be(30 ml)—RERFIE - 58]
1.32 g (93%) 2= EREZ N-[(35)-6-FREREE-2,3- — & 1 K HFIRIR-3-FR i A H

25247 H(EHHREE)
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BEE="T Efs -
2. RS 28-3 V& HR ¢
O
H\Q\? NH,-OH.HCI HO“N
P
EtOH/Py, 538

HN-goc AN-Boc
282 28-3

[0330] A1 N-[(3S)-6-FHRRES-2,3- 8- 158 H k- 3- A e AL AR 5 = T ALl
(5.8 g, 22.0 mmol, 1.0 & &) ZEL(100 mL) IHEE(S0 mL) Z SR&YH 2 BSRl
PR (1.83 g, 26.3 mmol, 1.2 HE) - REESYIHEH 3 h BB NRE - B
TEEIZIK T  B7KB R EA ZFHIRR - i L AHRE KR » &K
R eNEZ R H Y155 6.0 g EHBEREZ N-[(3S5)-6-[(1E)-(GRELnn fr B 55 ]-2,3-
1R 3- A A R R R =T A -

3. tfiiEE 28-4 X &R

cl
HO. ~ 0 Ncs  HO\Z 0
——
THF,P
HN\BOC y HN~ Boc
28-3 28-4

(0331 [ N-[(3S)-6-[(1E)-(FREL BRfir L) R K )-2,3- - 1- 2R Ik IR - 3- e e
ELFBLEE =T ABE(6.0 g, 21.5 mmol, 1.0 F &) THF (120 mL) - Z R IIPHENE
(1.36 g, 17.1 mmol, 0.98 & &)k NCS (5.17 mg, 38.7 mmol, 1.8 E &) - EFEAE
BHEIRE > F EA W > RGN > &MUKuiBEINGZR B AR TR - =21
9.1 g EHEERE Y N-[(35)-6-[(12)- SR iR FEE]-2,3- & 1 - FFki-3-
MR = T - o
4. ThiHE 28-5 7 &% -

25 248 H(FHRHD)



1835770

Cl /\(
Ho\N//K@og Br
TEA, THF, 60°C
HN~Boc HN~poc
28-4 28-5

[0332] 1] N-[(3S)-6-[(12)-SR(GFEEREREED) FF A ]-2,3- & - 1- 7 FF k-3 -5
EHRE =T HR5(3.6 g, 11.6 mmol, 1.0 ‘E &)} THF (80 mL)H 7 %7501 TEA
(4.3 g,42.9 mmol, 5.0 EE) R 2-38 T-1-5%(1.74 g, 12.9 mmol, 1.5 E &) - JFHES
MRAEZ0R MERE 2 h» 1£ 60°C T h0#4 2 h > (EEIZEK - BF EAZEEWXK - 1§
EHfZERER NHClAKBRER  SFKmEEIRESE - R T 24 LEH
WIEfET(EA/PE, 1/9)EIT4IL - 155 424 mg (11%) 2 MBEREZ N-[(35)-6-(5-
ZFE-1,2-UEE-3-5)-2,3- — - 1- LRI 3- B I S = T AT
5. RS 28-6 &k ¢

HCl

DCM, 2R
HN~goc HClI NH;
28-5 28.6

[0333] [ & N-[(35)-6-(5-ZE-1,2-I8ME-3-4K)-2 3- — &~ 1 -0k eg - 3- Ak R B
FHEESE =T ZB5(420 mg, 1.3 mmol, 1.0 E &) DCM (20 mL)H 7 A N EEEL (4
M R ZIEEH - 3.2mL, 10.0 B8) - BTSRRI ZR NEHIRK - #EhiREu

EIE RS 5F] 275 mg (81%) B EERE > (35)-6-(5-Z.55-1,2- M3 50)-2,3-—
G- 1-FEFF IR - 3- A e -
6. {b&y 423 &R :

55 249 H(RWHTEE)
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NH, HCl 22382 s0°C _

Y LN
e PN T

[0334)  [H(3S)-6-(5-2.F-1,2-I58mE-3-5)-2,3- — 45~ 1-ZR H- kI - 3- R B R i (65
mg, 0.24 mmol, 1.0 E &)F* DMF (2 mL)H Z RN 1-FES-1H-0EE-4- B (37
mg, 0.29 mmol, 1.2 E£) ~ EDCI (56 mg, 0.29 mmol, 1.2 E=) - HOAt (40 mg, 0.29
mmol, 1.20 & &)} DIEA (94 mg, 0.73 mmol, 3.0 &&) - KEEWEER MR
PR H 2SR ATHEZR(0.21 mmol J 1.16 mmol BHEIAMENEHF - EFTIERIERE]
F7K(10mL)+ - B EA (10 mL)ZEE =2 - (B HF A B S KRR SRz te -
TERURE T BkE » B C-18 B EMT(H0/ACN=45/55)#1T4i{E - /5% 111 mg
EHEEE L (S)-N-(6-(5-ZF RZEmk-3-)-2,3- “ R4 FF IR -3-5)-1-F &-1H-
I 04s-4- FRERRE({E&% 423) - LRMS (ES) m/z 339 (M+H) - 'H-NMR : (400 MHz,
DMSO-dg, ppm) © 8 8.68 (d,J="7.5 Hz, 1H), 8.18 (s, 1H), 7.88 (d,J=0.8 Hz, |H), 7.43
(d, J= 1.6 Hz, 2H), 7.33 (d, J= 1.2 Hz, 1H), 6.82 (t, J= 0.9 Hz, 1H), 5.81 - 5.70 (m,
1H), 4.80 (dd, J= 9.7, 8.8 Hz, 1H), 4.38 (dd, J= 9.7, 5.0 Hz, 1H), 3.85 (s, 3H), 2.81
(qd, J=7.6, 0.9 Hz, 2H), 1.28 (t,J= 7.6 Hz, 3H) -

[0335] DATMMEEYGEERESHELEY 423 Fniliy J7EEIDZ TR S

: RM -
o | TMSED | oy | TRMS ES)
421 M+H=339 427 M+H=325
422 M-+H=340 428 M-+H=326
424 M-+H=340 429 M+H=326
425 M-+H=350 430 M+H=336
426 M-+Na=347 434 M-+H=325
26129
L&Y 431 ZEH/k

55 250 E (R RTE)
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8]

HO .
JtN{N” & J()%_(
H A

HClE NHa  EpCI HOAL DIPEA, DMF
226 1E&4p431

[0336] | 5-FE&L-1H-MHE-4-FEE2(73 mg, 0.58 mmol, 1.50 & &) DMF (2
mL) 2> SRR HOAt (105 mg, 0.8 mmol, 2.0 E£)  EDCI (148 mg, 0.8 mmol,
2.00 %) - DIEA (249 mg, 1.9 mmol, 5.0 & 8) K (R)-5-(5-7.5: BEEms-3-5)-2,3-
TR -1H-ET-1-H L (102.5 mg, 0.4 mmol, 1.00 E8) - BERGYIEZIR T B
R EFEHHEEL HPLC M A FEREETHEL - Q -
HPLC-SHIMADZU(HPLC-10) : %& #% » X-Bridge Shield RP18 OBD & f: » 5
um,19%150 mm: 2 Eh#H > 7K(10 mmol/L NH,HCO3) 5z ACN (#£ 8 min P 30.0% ACN
HZE 45.0%ACN ; {EHI28 - UV 254 nm.) - pL&di{EYERS 28.5 mg (22%) EH EEfE
Z(R)-N-(5-(5-Z B H g -3-5K)-2,3- — & -1 H-HI-1-55)-5- FR £ L H-ME e -4- FR g
(E&4%7 431) - LRMS (ES) m/z 337 (M+H) - '"H-NMR : (400 MHz » EE2-d,) 67.96
(s, 1H), 7.74 (s, 1H), 7.71 - 7.65 (m, 1H), 7.40 (d, J = 7.9 Hz, 1H), 6.58 (t, J= 0.9 Hz,
1H), 5.65 (t, J= 8.0 Hz, 1H), 3.19 - 3.07 (m, 1H), 3.05-2.93(m , 1H), 2.86 (qd, J="7.4,
0.9 Hz, 2H), 2.64 (ddd, J=12.7, 7.9, 3.2 Hz, 1H), 2.56 (s, 3H), 2.05 (dq, /= 12.8, 8.7
Hz, 1H), 1.37 (t,J=7.6 Hz, 3H) -

51 30
(&%) 433 7 &k
1. P 302 Z &R

NC o o” ©
\@8 DIBAL-H

Tol NH
NH Boc”

18-7 30-2

[0337)] HEER TEAAIE 0C2 N-[(39)-6-8£-2,3- & -1- K FHkrg-3-£K)

55 251 (3 HAREAE)
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FrEL AR 5 =T Eh5(6.4 g, 24.6 mmol, 1.0 EE)FAHRZR(100 mL) 2 FRZ TR
J1 DIBAL-H (43.9 mL, 220 EE) - #EESYAE 0C TERE 2 h» FHIK/KA0 mL)
Jt NaOH 7(10%, 10 mL)Zg, » BRI ERRERS - RSB sNEo5s
BB T B > 9E 5.8 g 2REAERZ N[(39)-6-FEEE-2,3-—&-1-73F
mem-3-EE A RIS = T &l - EAKE—SACRIAR T —F8S -
2. RS 30-3 Z AR

0

1 0.
A0 NHOHHC N7 0
EIOH/Py, 38
HN~Bo¢

HN~Boc

30-2 30-3

(0338 [ N-[(3S)-6-FRRAAEE-2,3-— - 1 I F kI3 I P S S5 = T 560
(5.8 g,22.0 mmol, 1.0 E )N 22 & Py Z3EAY(100 mL/50 mL) 7 FSURIIFER
R EE(1.83 g, 26.3 mmol, 12 1R - SFRAYMETE THE 3 b » FEEZE TR
HEZE49 20 mL B8R > ELIRHIZ BA (40 mL)R/K(40 mL)H: » oK JBFE 28 7. B(50
mL)ZEE =2 - Bt EHUE P (100 mL)YEHs BAR B2 Tty - 551 6.0
2 EEEREY N[(3S)-6-[(1E)- (R T Fk)-2,3- 8- |- S -3- B
TR = TR  ERE— SRR T8 .
3. SRS 30-4 X AR : ]

NCS

HN-
BOC  ThF, Py HN-Boc
30-3 30-4

[0339) [ N-[(38)-6-[(1E)-(FRFELon fr ik ) B £k ]-2,3- & -1-K - BRIpg-3-F |
E RS =T HEF5(6.0 g, 21.5 mmol, 1.0 E &) THF (10 mL)H 7 R NMELE
(1.4 g,17.1 mmol, 0.8 & 8)K NCS (5.2 g, 38.7 mmol, 1.80 B &) - BHRAYEE R

THEHIER LR #1591 g EHEERZ N-((35)-6-[(12)-GFE Tk

5% 252 HEPHRHEE)
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B FRAL]-2,3- & -1 IR -3 A A B RS = T ALl - HON GG — 2P (LR
RRT 25 -
4. HrfE)RE 30-5 2GR

i 1
HO., = 0 =
TEA, THF, 60°C

HN~Boc
30-4 30-5

[0340] [ N-[(35)-6-[(12)- S (FEETERE L) FHAE]-2,3- -1 - A - mkips-3- 25 i
EFFIRSE =T £B5(3.6 g, 11.6 mmol, 1.0 &)} THF (80 mL) 2 &KARN TEA

HN‘Boc

(4.3 g, 42.9 mmol, 5.0 Z &) 28 T-1-5%(1.7 g, 12.9 mmol, 1.5 E8) - ¥iES
FEZ0R MHERE 2 h JIEE 60°CHH4E 2 h » BFEAEZE EA (100 mL)27K(100 mL)
H o BTKBH LR ZEE(50 mL)FER =2 - &t L AHE &R KB shrzgE -
TEJREE T 4E » HEEH C18 BHEFIH HyO:ACN (50:50)1E BiatmmE T4t - 5
51424 mg (119%)2 5 GEREY N-(G9-6-5-Z.5-12489-3-5)2,3-Z -1 5%
k-3 A AR =T & -

5. Hi[EIRE 30-6 XA HK

P IE R 24 MHCE
DCM, FER

HN-Boc HCI NH, -

30-5 306

[0341] & N-[(35)-6-(5-ZLAs-1,2-I8ME-3-56)-2,3- &8 -1-TR ki -3- AR i
HEZ S8 = T A f5(420 mg, 1.8 mmol, 1.0 E £)* DCM (20 mL) H Z R 1 EEEL (4
MRS - 3.2mL, 10.0 E8) - KPR SYEZR TR R LEhARIEE
[EIfS - 155 275 mg ERROEREL(35)-6-(5-2.2-1,2-T5ME-3-55)-2,3- Z 51K

F 253 H(ZHARRED)
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FHkIE-3- R - HAKE— AR T 208 -
6. L&Y 433 Z &R

Q

HO/K(’_.( o
e~
HCEg N, EDCIHOAL DIPEA, DUF o

30-6 1L Er4pas3
[0342]  [I(3S)-6-(5-Z.F-1,2- 50k 352, 3- 47~ 1S FEIk G- 3- Bt T B (70
mg, 0.3 mmol, 1.0 5 &) DMF (2 mL)H 7 2NN 5-F &~ LH-EmE-4-FREZ (40

mg, 0.3 mmol, 1.2 & &)~EDCI (60 mg, 0.3 mmol, 1.2 ‘& &)~ HOAt (43 mg, 0.3 mmol,
&)} DIEA (101 mg, 3.00 &) - REREZHRFFIRER » F7KC0 mL)Hifs -
HH EA 0 mL)ZEE = - (FEHf 2 Ai%E &KL SRR - 1ERER T R4E
H#EH®MERD HPLC M AN THREETSHE - C R-oHE
HPLC-SHIMADZU(HPLC-IO)) 1 &% > XBridge Prep C18 OBD &4+ » 5 um,19%150
mm ; FZEE  7K(10 MMOL/L NHHCO3) 5 ACN ({£ 8 min g 29.0% ACN HZE
43.0% ACN) ; {518 » UV 254 nm - Z4MLSE] 60.3 mg (8%)Z2HBERRZ
(S)-N-(6-(5-Z. 5 Bk -3-5)-2,3- Z EA kIR -3-5)-5-F B - L H-NL -4 R R ey
(&% 433) - LRMS (ES) m/z 339 (M+H) - 'H-NMR : (400 MHz, DMSO-d6, ppm)
5 12.87 (s, 1H), 8.52 (d, J="7.5 Hz, 1H), 7.92 (s, 1H), 7.48 - 7.38 (m, 2H), 7.32 (s, 1H),
6.82 (d, /= 1.0 Hz, 1H), 5.77 (d, J= 8.1 Hz, 1H), 4.81 (t, /= 9.2 Hz, 1H), 4.37 (dd, /=
9.6, 5.4 Hz, 1H), 2.86 - 2.75 (m, 2H), 2.46 (s, 2H), 2.38 (s, 1H), 1.28 (t, /= 7.6 Hz,
3H) o
Bl 31
L&Y 474 7 &R
1. PROEE 312 2 &k

56 254 H(BYRHEE)
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wW-Bee — OIN
N HCI(*SW_.."%?EEP; \JIQ_,N\‘ Q NHz e

DCM

31-2

[0343) FEZB N N-[(1R)-5-(5-Z.H5-1,2,4-18 —-3-55)-2,3- &5 -1 H-#1-1-
EREEFRRE=TEEQ23 g 70 mmol, 1 E8)F* DCM 127541 HCL (4 M

AZIEGES 0 174.8 mL, 698.3 mmol, 10 E8) - #HESYHEZM MEHRR EH
EA (500 mL)F7FE - $EEEIREEVORIEEE - ] PE (200 mL)ZEHMR - BESE
2E TN EGE - BRI E A EER L (1R)-5-(5-2.8-1,2 4 —-3-50)-2 3- & - LH-E
-1- B EEREEE(16 g, 86%) °
2. PRAEE 313 AR

HO _ A
0~ Ve >
7 NH N ~ \)‘\‘N ) ==
\/*N Y2 HCl  HOAL EDCIL, DIEA, " NH
DMF, Z8. IER 31-3 N

312
[0344) EEBTHEAR)-5-(5-7.5-1,2,4-E 70352 3- — &~ | H-25-1-iee

FEEE(15 g, 56.5 mmol, 1.0 &) & 1H-ILEME-4-FHEE(6.4 g, 57.1 mmol, 1.0 HE)i
DMF (300 mL)H17 %543 207 HOAt (11.5 g, 84.5 mmol, 1.5 & &) ~ DIEA
(29.2 g; 225.9 mmol, 4.0 % &) EDCI (16.2 g, 84.5 mmol, 1.5 &) - fFEE T8
PEREIR 1% 0 FF O°C THEHERE TRIBRIN/K(450 mL) - FEpEm U Es v ERg -
K150 mL)ZEHEMR EEEZE TR - BIE2REBERZ R)-N-(5-(5-24
-1,2 4188 — -3 E0)-2,3- T &R - L H-E-1-55)- L H-MEnds-4- g Rz (14 g, 76.7%) »
3. {6&%¥) 474 28R

EROARL e e
J%\H Cs,CO5,DMF, 100°C Hlﬁ\/\ Wa.

33 (- EAT4

[0345] HEERRA MEEMR TERER)-N-(5-(5-L5-1,2,4-1 HE-3-5)-2,3-—

55 255 H(BZREB)
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& H-Ef-1-55)-1 F-IH -4 FREERE(11.2 g, 34.67 mmol, 1 %8)F Cs,CO; (22.8 g,
70.1 mmol, 2.0 & &) DMF (200 mL)5 7 SR & WIE MR 28 2.-1-88(5.2 8, 41.3
mmol, 1.2 E &) - EERKSA TE 100C TR 150 &8 FtHESYERE - F
/K(1 Ly¥fE E A EA (600 mL)ZXHU =K - #&&HF 2 A 1%E FHEE7K(600 mL)ZEHE -
K4m/K NapSO, Bz - TEIREE T B4 A5 W B E L@ (PE/EA 10/90)3'@_??\%%
b BEIZERAGERZEYB.3 g 92%4RE) - Kk H BRI LRTHR (b
&Y 4745 1.8 g > N%EE)yEFF EFEHE AL SEEHCRERBZEY@®.1 g

98%4HIE » 92.4% ee) - FEEAGHY THF/EA ZEEY(12) i HillE - =FEIE
HEGEE 2 (R)-N-(5-(5-2.5-1,2,4-1E —k-3-55)-2, 3- G- 1H-51-1-5)-1-2- 58 A
7 )1 HIH s 4- BRI ({2 474) (536 g, 99.6% cc) - LRMS (ES) m/z 368
(M+H) » LC-MS : (ES, m/z) : [M+H]* 368 » 'H-NMR : (400 MHz, DMSO-dg, ppm)
5 8.46 (d,J= 8.4 Hz, 1H), 8.22 (s, 1H), 7.91 (s, 1H), 7.90 (s, 1H), 7.86 (d, J=7.7 Hz,
1H), 7.36 (d, J = 7.9 Hz, 1H), 5.56 (q, J = 8.3 Hz, 1H), 4.94 (t, /= 5.3 Hz, 1H), 4.15 (1,
J=54Hz 2H),3.73 (q,J= 5.4 Hz, 2H), 3.03 (m , 3H), 2.92 (dt,J = 16.4, 8.5 Hz, 1H),
2.57 - 2.34 (m, 1H), 1.99 (dt, J=12.5, 8.9 Hz, 1H), 1.35 (t,J=7.6 Hz, 3H) -

[0346] AT EEYGEEEEST LY 474 Bty T AR J7 AR S
{E&YI4RSR | LRMS (ES) m/z

539 M+H=398§
540 M+H=398
(L&) 474 2B RER
1. PR 31-2a Z &K -
HO\/\N NH, 0
’\ﬁ]\of\ EtOH, oncﬁzm HO%H _/OoH
LIOH N
31-1a 31-2a

[0347] £ 0°C NI 2-FAEEA:-3-fSE A N IEE £ & HH(25.3 g, 144.1 mmol, 1.09E

8 256 H(ZYIRHEE)
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£)7} EtOH (100 mL) 51 Z 720807 Js EtOH (50.0 mL) 7 2-fiEE 7.-1-FR (96 %44 »
'12.4 g, 156 mmol, 1.00 E &) KPEEWEZ=E N BRI 7300 LIOH (7.5 g,312.5
mmol) » JIEAEEIRFFR - 2802 =8 H780 MTBE (400 mL) - WS [E 84 H 570
PG EREER T AT 500 mL RB - [EISEESY5RI HC (6 NEERE
2] pH 1 Rk - BAEGIE 0°C TR 30 min » 143876 - WEEER Hig > 15
(18.8 g, 120.4 mmol, 77.1%)2FEEMERE 2 1-Q-FKE ZF)-1H-HLE-4-FfE -
LRMS (ES) m/z 157.1 (M+H) - "H NMR (400 MHz, DMSO-dy) & 12.26 (s, 1H), 8.18
(d, J=0.7 Hz, 1H), 7.79 (d,J= 0.7 Hz, 1H), 4.92 (t, J=5.3 Hz, 1H), 4.17 (t, J=5.5 Hz,
2H), 3.77 - 3.70 (m, 2H) °
2. LG 474 Z &K
Y
O -N 0
Ay o e 2O

HOBt ~ EDCI ~ N-Eﬁgﬂﬁmz ~ DMF
45°C+ e LB EpATA

31-2a

[0348) HAEETH 1-(2-‘;’@%zg)-1H-uttﬂ*£-4-$ﬁﬁ(15.o g, 96.1 mmol, 1.05
EE)  (R)-5-(5-7.8-1,2,4- 18— %-3-%)-2,3-:@1&%;5‘-1-Hi:?ﬁ?ﬁ’ifﬁfﬁ(m-?* 8, 91.5
mmol, 1.0 E &) - HOBt (0.62 g, 4.6 mmol, 9.05 mmol) + N-FHELIEIK(32.4 g, 320.2
mmol, 3.5 & 8 EtOH (200 mL)5 > %5700 EDCI (19.3 g, 100.6 mmol, 1.10 &
B) - BERREAGYIINELE 45°CRRE - WIMZK(700 mL) - WEABERREHE | h Bl
R - FEEINK(200 mL)ZEARERS HEZkE - B8 E XA BER Z(R)-N-(5-(5-2.%
-1,2,4-I58 —88-3-45)-2,3- - 1L H-E3-1-5)- 1- (- £ ) - 1H-IHE Me-4- B g iz (1
&) 474) (32.9 g, 89.5 mmol) - LRMS (ES) m/z 368.2 (M+H) - 'H NMR (400 MHz,
DMSO-d;) 8 8.45 (d, J= 8.4 Hz, 1H), 8.21 (d, J = 0.7 Hz, 1H), 7.94 - 788 (m, 2H),

7.85(dd, J=7.8, 1.5 Hz, 1H), 7.36 (d,J="7.9 Hz, 1H), 5.56 (q, /= 8.3 Hz, 1H), 4.94 (t,

% 257 AR EREE)
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J=5.3Hz, 1H),4.15 (t, J= 5.4 Hz, 211), 3.72 (q, J = 5.4 Hz, 2H), 3.11 - 2.86 (m, 4H),
2.43-2.51 (m, 1H), 1.98 (dq, J = 12.5, 9.0 Hz, 1H), 1.35 (t, J= 7.6 Hz, 3H) « |

[0349] DU b&WEFEHRESHEHMLEY) 474 ZBREmATt e TREEZ

A

ey | MM S qramger | TRVS E9)
572 M-+H=382.2 653 M+H=364.2
576 M-+H=394.1 654 M+H=382.2
577 M+H=365.1 659 M+H=378.2
649 M-+H=382.2 700 M+H=394.1
651 M-+H=378.2 727 M+H=381.1
652 M-+H=365.2

B4 32
{241 495 Z BIR

1. EORAE 322 2 A ¢

B“ RRIBE AR . B’\(‘;Q,
| 4 GEEREM R NS i)

NaOCl, DCM, 0°CEER

32-2

[0350) GFEE TEABIZE 0C Y 4-G-FENE)LEE-N-E/(230 mg, 0.02 ‘&
E)* DCM (20 mL)sh 7 ZSRZERIRI0 RR-FESATRRAEHE(R R-Jacobsen catalyst)
(200 mg, 0.07 & E) R X EFEM(B%E 10%/KAER * 2198, 1. » BhREYIE
0°C F#8£E 15 min BAF 0°C TR 6-8-1H-Ei(3.0 g, 15.4 mmol, 1.00 & E)IA
DCM (20 mL) s 235 » Z R INIIR BRI %E 10%/KEK 219, 175
WERES fo 0°C T#&#E 1 h HAEZ R M 2.5 h» {HE[Z7K(100 mL) 2 DCM
(S0mL) » HiAELIEERERS - #47K@H DCM (100 mL)ZERRIK - & ZH
) FEE/K (100 mL)MEHE - MUK BRBRSREZIE - TR EUR T R4E B B gt
(EA/PE, 1/3)F740{E - 58] 700 mg (22%) (1aS,6bR)-4-i5-1aH,2 H,6bH-EiF£[1,2-b]
RE 2% F(1aR,6a8)-4- K- 1a,6a- _ & -6H-EIF[1,2-bFRE LG REY) -

55 258 E (SHHREAE)
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2. PfERg 32-3 ZHARK

Br
B
r\©:>., NH3H,0 \GQ--IOH
‘o T e "
32-2 32.3
[0351]  fa(1aR,6aS)-4-i8-1a,6a- —fR-6H-Ei3 [1,2-b] B Z.9%(700 mg, 3.32
mmol, 1.0 EE&)j¢ THF (7 mL)F 2 BB AINES/L825%4 28%, 7 mL) - K18
BYHE 80°C THEHEIRR BB R4S » 155 760 mg EAFAER > (15,25)-1-
BEEL-5-38-2.3- — & - 1 H-Efi-2-JiE o
3. e 32-4 7 &K

Br Br
Boc,0O
NaHCOg, THF

NH, NH
32-3 Boc

32-4

[0352]  [E1(1S,25)-1-Hke-5-18-2,3- & - 1 H-Ei-2-FE(760 mg, 3.3 mmol, 1.0
2)F THF (6 mL) 2SR Z R AN IIh%EE €8/7(844 mg, 10.0 mmol, 3.0 E8) &)
THF (4 mL)+ 27 (Boc),0 (876 mg, 4.01 mmol, 1.2 & 5)> 5% ~BER-SYHEHE 3 h »
fEBIZ/K(0 mL)F + FF EA (80 mL)ZEENRIZR © #&Hf > A {4 F 8K (80 mL)
JEi > SRR SNFZE HFEREE RS - 1980 1.1 g EEEEE > N-[(15,29)-5-
R-2-FE-2,3- T - LH-B- 1 - B R R R e = T AT -

4. PRETHE 32-5 ZARR

Br Br.
""OH TBDMSC "’GTBS
* N

NH —
Boc” T, DCM Boc”

24 325

(03531 1 N-[(15,28)-5-8-2-H0H-2,3- T 45, | H-2f)- | -BE e G 25 = T ALl
(1.1 g, 3.4 mmol, 1.0 % &) DCM (10 mL)H 2 2 RAIBKUE(0.46 g, 2.0 EB)E:
B THEE) EHEWE(530 mg, 3.52 mmol, 1.5 &) - ¥ERAWHBRE 3h - (EfE

58 259 H(BHHRTED)
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Z7K(80 mL)H - HA] EA (80 mL)ZEENMR - & HF < A 1%/E B K (80 mL)JE
W o SIE/KERBRSNEZ IR » TERE T R4E RS  B B (EA/PE, 3/97) #1740k -
B3] 0.95 g (4% ERFEEBL N-[(18,25)-58-2-[(E=THE _REWNE)S
£1-2,3- 8- H-E1-1- B A RS =T A& -

5. HPREE 32-6 Z AR

o qg NC.
-QTBS . -
H

Bo¢” B52f{Xphos, X-phos, KOAc Boc’NH

ZBREMN,0, 100°C
32-5 32-6

[0354] 7EERTE N-[(18,25)-5-1R-2-[(B=T E_HEHE)EE]-2,3- 2%
-1 H-Ef5- 155 B L FE B 5 = T L (950 mg, 2.15 mmol, 1.00 % B &k fr/K 2
SEAY(30 mL, /1) 257N KOAc (422 mg, 4.3 mmol, 2.0 &5 )~ X-phos (103

mg, 0.22 mmol, 0.10 E&) - & 2 £ Xphos (169 mg, 0.21 mmol, 0.10 EE)
K4Fe(CN)s. 3H,0 (909 mg, 2.15 mmol, 1.0 E &) - #EEEYAE 0C T 3h > &
AR - EEIZEK(100 mL)F - HAT EA (100 mL)ZEERAK - #E 02 A=
FAEE/K(100 mL)YEHKRIZR > &EHR/KIRERSNEZIR - FEIRUER T JRén ELAE i BT
(EA/PE, 8/92)31 7401 » 1551 644 mg (77%) 23R EKRYZ N-[(15,25)-2-[(55
STECHEEWR)EE]-S-SE-2,3- 8- 1 H-E-1- B SE = TR -

6. TR 32-7 2 A ) o,

NC
O:}-"OTBS Ho-NHz HCI HN)\GQ-HOTBS

NH NH
Bod TEA, EtOH, 70°C Boc’

32-6 32-7
[0355] [ N-[(1S,28)-2-[(BE =T E AW EE]-5-FE-2,3-ZF- 115
-1 R R B 55 =T B (520 mg, 1.34 mmol, 1.0 EE)RLEE(10 mL) P ZFR

55 260 H(FHERIAE)
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SR TEA (271 mg, 2.68 mmol, 2.0 % 8) B ISR 5(139 mg, 2.0 mmol, 1.5%
£) - BREYHE T0C T A 3h » RAIEZR BFEREE T RYE - 5% 560mg 2
BEERL N-[(1529)-2-[(E=T & "R ERE)RE]-5-(V-REFE)-2,3-—
R-1H-EI-1-EE R PR =T &l -

7. B 32-8 ZARK ¢

HO.

NH - Oy
A 0 0 \-J\ l
"L )ores Ao wOTBS
NH *
Boc i, 100° Boc’
32“7 32_8

[0356] /@ N-[(152S)-2-[(FE=T £ AR ) EHE]-5-(N-FREL R E)-2,3-
& 1H-EI-1-E R A RS =T ZfE(560 mg, 1.33 mmol, 1.0 BB —HELE(11
mL) o 2 AR A TP BE P A= (190 mé, 1.46 mmol, 1.1 £8) - FHESHIE S0C
NP 1h BAE 100°C MEHIRR - RAIEEM - TR T R BAEHY BEN
(EA/PE, 9/91)#E(THL - 55 460 mg (75%) 2L EEREY N-{(1529)-2-[(E=T
BT REE)EE]-5-(5-25-1,2,4-18 T M-3- )2 3- T - 1 H-E-1- B A H
BE s =T A -

8. FERE 32-9 2 &L ¢

O\N \\(O\N
N N
1OTBS 4 M HCI

NH DCM OH
NHz HCI
32-9

/
Boc

32-8

[0357) 1 N-[(1S,25)2-[(EE = TH AR E) G H]-5-(5- 2. 51, 2,4 i
3-5)-2,3- - | H-E- 1B B R = THHE(460 meg, 1.0 mmol, 1.0 &)

DCM (5 mL)eF 2 SHERIMEERR (4 M A IRkl - 10 mL) - BHRAIEHIRR A

55 261 H(RURHAE)
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TERER T 2 4E 1551 280 mg (99%) 2 K 1 (A E#E 7 (15,25)-1-f Bs-5-(5-£5-1,2,4-
e — I3 56)-2,3- - LH-E1-2-ER RS -
9. {b&H) 495 &R
\\ﬁo‘w 0
_ HO™ JOH

P NN\

"OH  EpCI, HOAL DIPEA. DMF
3 HOINH2 fE&%495

'N i

[0358) |5 1-FR&L-1H-0HLm-4-EH R (60 mg, 0.48 mmol, 1.2 & £)}# DMF (2 mL)
th > A EDCI (38 mg, 0.20 mmol, 2.0 & &) ~ DIEA (64 mg, 0.50 mmol, 5.0
| E.%’i) ~ HOAt (108 mg, 0.79 mmol, 2.00 E &) (1S,2)-1-f5:-5-(5-2.56-1,2,4-15
TE-3-%0)-2,3- TR 1 H-E1-2- IR A HE (112 mg, 0.4 mmol, 1.0 B E) - REESE
B 2 h HEEMBUMER HPLC FIE M THRAETEE @ %-oia
HPLC-SHIMADZU(HPLC-10)) : % #F » XBridge Prep C18 OBD &1+ » 5 um,19%150
mm ; #EhHH > 7K(10 MMOL/L NH,HCO;) K ACN (1F 8 min J 21.0% ACN HZE
33.0% ACN) ; {&3H158 > UV 254 nm - [EE4E 48 mg G4%)EA B HE &>
N-((18,28)-5-(5-7 F&-1,2, 4158 — W3 50)- 2 JRGEL-D 3- — 45 -1 H-Ef3-1-55)-1-FHEE-1H-
MR8 -4- FRER R ({E&%0 495) - LRMS (ES) m/z 354 (M-+H) - 'H-NMR : 1H NMR (400
MHz, DMSO-d6) & 8.43 (d, J= 8.5 Hz, 1H), 8.20 (s, 1H), 7.92 (s, 1H), 7.86 (d, /= 5.5
Hz, 2H), 7.26 (d, J=8.0 Hz, 1H), 5.44 (d,J= 5.8 Hz, 1H), 5.28 (t, J="7.9 Hz, 1H), 4.40
(q,J=17.1Hz, 1H), 3.88 (d, J= 1.7 Hz, 3H), 3.27 (dd, /= 15.6, 7.3 Hz, 1H), 3.07 - 2.96
(m, 2H) °
B33
&%) 517 2 &k
1. DRSS 332 2 AR

55 262 E(HHRHES)
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TEA, DCM -
NH, HN.
Boc
33-2
[0359] HEERF|RATITLERELENE 0CZ 6-8-1,2,34-TUFZE-1-f#(1 g,
4.44 mmol, 1.0 ZE)F TEA (0.9 g, 8.9 mmol, 2.0 % 8) DCM (10 mL)H > #gkE
TEEYIARII(Boc)0 (1.4 g,6.42mmol, 1.45 B &) - #EEEYERE 1h - FH DCM
2 HE/KER= » &FoKmiEiiEzE BERER VR - 53 1.5 EEFE0
EfE L N-(6-'7-1,2,3,4-TURS5-1-E)ERBE =T £ -
2. B 33-3 ZARK ¢ |

Br NC ; .
KeFe(CN)o 3H,0 \@
2 Xphos, X-phos, KO@&:

HN. _ ZIE/H,0, 100°C HN-goe

332 B2 88% 33-3
[0360]  FESESR FIA N-(6-18-1,2,3,4- TGS 1AM PIRE =T AR (1.6 g
4.92 mmol, 1.00 EE)IR "UERE FKZREEY(32 mL, 1/1)h ZERAIN KOAc

(962 mg, 9.82 mmol, 2.0 ‘& &)~ X-phos (234 mg, 0.49 mmol, 0.1 ‘& &) 55 2 {{, Xphos

(386 mg, 0.49 mmol, 0.1 E8) KiFe(CN)e. 3H,0 (2.1 g, 4.98 mmol, 1.0 E &) - ¥
SRAWIE 80°C THERE 2h - BAIEEE » (EEE/K(100 mL) - ELFI EA (50 mL)
LRI - A it <A1 R EE /K (100 mL)ZEHRRI R - & KIRBL SRR » T
R R4E HFE BB (EA/PE, 1/10)#{T41L - 155 1.06 g (19%)EHEE5E
Z N-(6-8H-1,234-UGEE-1-E)HEFHRE=T A -
3. ROES 33-4 2 &R
. HO‘NH
NC
| \QQ ho-NHz HC HNZ\@
HN.g . TEA, EtOH, 70°C HN.
Boc

33-3 . 33-4

F 263 H(EYHAEB)
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[0361] [ N-(6-8H-1,2,3,4-T04Z5-1- B IR MRS = T & H5(1.01 g, 3.71
mmol, 1.00 &8N Z.E2(10 mL)b 7 2% 7R TEA (750 mg, 7.42 mmol, 2.0 E &)
| BISHFERAEE(84 m, 5.57 mmol, 1.5 %) - MPRAYIE T0C THEE 3 h - 540
2530 - F BA (50 mL)FR7E - FIEE/K(100 mL)JEmiR » &85/ Kinksnezie B
TETREE TR 58] 1.2 g SRR EERE Y N-[6-(V-EEFRE)-1,2,3,4-T0625-1-
B E =T AR - |
4. YL 33-5 2 AR -

HOwy o 0 \__é:";‘
SO0 e 0]
_' ZIEfE, 100°C il
HN"BOC CSEBE6Y “Boe
33-4 135

[0362] [ N-[6-(N-SE BB )1 2,3 4- T4 25 1- B e R B S5 = T 0
(1.1 g 3.60 mmol, 1.00 %)} —IEEE(30 mL)h 2 FR0R IR PIREEET(703
mg, 5.40 mmol, 1.5 & &) - ¥ERAWHE SOC R 1 h FLIE 100°C PRI
SAIEZON » i BA (50 mL)FRE » FIE/K(100 mLHRIZ - SKTiERSHEs
e > R R ELBE Y EIB AR (EA/PE, 8)E(TA(L » 151 860 mg (T0%)2
R N6-(5-Z 51 24 32123, 4-DU2s- 1 R IR R =

TEME -
5. AL 33-6 2 A -

O-N O-N

\/4\ \
N 4 M HCI N
HN. DCM NH,
Boc 74 % HCl
335 33-6

[0363) T& N-[6-(5-7.E-1,2,4-18 —1E-3-20)-1,2,3 4-VO R Z5-1-FL R IR EE

=T £P5(860 mg, 2.50 mmol, 1.00 & &)Y DCM (5 mL)$ Z AR IIEIER (4 M It

55 264 HEHREE)
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—ugEfieh - 10 ml) - PRSI BRI - 5] 520 mg (74%)
2 EAER Y B 6-(5-Z.5-1,2, 48 k-3 50)-1,2,3 4-I4R 251 -
6. CHIAL 33-7 Z A

o)

O-N HO™\ — o-N
N N— \ o
N N SN HN‘?\\
\N'N\

NH; EDCI, HOAt, DIPEA, DMF
HCI 90 % 337

33-6
[0364]  [A] 1-FHEE-1H-OM8-4-Ef5(93 mg, 0.74 mmol, 1.38 &) DMF (3.5
| mL) 7 RN DIEA (398 mg, 3.08 mmol, 5.7 & &) ~HOAt (168 mg, 1.23 mmol,
2.3 %8)E EDCI (237 mg, 1.23 mmol, 2.28 &) - ¥E-SYHERE 5 min HRHnEE
e 6-(5-2.55-1,2,4-m58 —A-3-%6)-1,2,3 4-TUE52Z5-1-F#(150 mg, 0.54 mmol, 1.0 &
B)  IRPERS YRR 1.5 h HEEREREAEE HPLC FIA DU T REETHEE : 2
5843177 %Y HPL.C-SHIMADZU(HPLC-10)) : %% » XBridge Prep C18 OBD %54 »
5 um,19*150 mm ; &R > 7K(10 MMOL/L NH,HCO3) K ACN (£ 8 min [ 25.0%
ACN E Z 55.0% ACN) ; {53028 » UV 220 nm - FE&4{EEE4 170 mg (90%) 25 &
[ElBE 7 N-[6-(5-7.55-1,2,4- I3 50)-1,2,3 4- DU 4R 25-1-£5]- 1 - R G- L L k-4
EAfERE - LRMS (ES) m/z 352 (M+H) - 'H-NMR : 1HNMR (300 MHz, DMSO-d6) &
8.43 (d, J= 8.8 Hz, 1H), 8.19 (s, 1H), 7.90 (d, J= 0.7 Hz, 1H), 7.78 (m, 2H), 7.34 (dd,
J=18.5,0.9 Hz, 1H), 5.23 (d, J= 6.1 Hz, 1H), 3.85 (s, 3H), 3.01 (q, J = 7.6 Hz, 2H),
2.87 (s, 2H), 2.03 - 1.93 (m, 2H), 1.80 (d, J= 6.9 Hz, 2H), 1.34 (t, /= 7.6 Hz, 3H) -
7ALETI 51T Z AR

\)“‘-N Q HN‘§\\ - ] \/}*‘N\ : HN 4

™ N & N

13.7 N L4517

25 265 E(RIRRHE)
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[0365) EERFMEUER HPLC FIA DU T RER G EINEIREEYI(90 mg)
(BU45F HPLC-009) : %% > Chiralpak ID-2, 2*25 cm, 5 pm ; B8 » ek
FE(FE 20 min PIERIE 25.0%Z.88) 5 (HHIES » UV 220 nm/254 nm - HHaf{bRE] 33.3
g (37%) [ € EHE 2 (R)-N-(6-(5- 7, Hn1 2,4-18 — Wh-3-28)-1,2,3,4- DU 45, 25- 1
0 )-1- F - T 4- TR ER R ({2 %) 517) « LRMS (ES) miz 352 (MHH) -
'H-NMR : (CDOD, 400MEHz, ppm) ® & 8.10 (s, 1H), 7.94 (s, 1H), 7.83 (d,J="7.1 Hz,
2H), 7.39 (d, J = 8.3 Hz, 1H), 5.35 (s, 1H), 3.94 (s, 3H), 3.06-2.85 (m, 4H), 2.16 (d, /=
142 Hz, 1H), 2.06 (s, 1H), 1.93 (g, J=9.1, 8.4 Hz, 2H), 1.44 (t, J= 7.6 Hz, 3H) -

[0366) BATMEEYGEER ST EMEEY 517 Frilt 2 D7 /RSB 2 J7 /AR 8

(s | D S
516 M+H=352
525 M-+H=352
526 M+H=352
BBl 34
{538

1. fEE 34-2 ZHRK

: ., , B 0
Br O~ NH,OAc, NaBH;CN _rm
(" MeOHA-PrOH, ERE[ESR |

8 NH,
34-2

[0367) & 7-8-3,4-—&-2H-1-7KFF0HRE-4-FH(4.0 g, 17.6 mmol, 1.0 EF)K

NH,OAc (27.2 g, 353 mmol, 20.0 & 8)i MeOH (40 mL)% i-PrOH (50 mL) S84
#0h 2 SRR NaBH;CN (5.5 g, 87.5 mmol, 5.0 &) - FEESYIHEZ n MR
4h B4F 80°C T#E#E 12h » HIEBHEELY 10 mL - EE22F A& NaHCO, B R E
&z pHEEZE 8 & 9 HE EA (100 mL)&%/K(100 mLES - dRTR &R HE
HA&/KFHH EA (100 mL)ZEEIPUR - #FE& 0 AR HEE/K (100 mL)ZEHk - 4648

55 266 H(EBHRASD)
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TKERERSEZIE BB T RkE 15552 g EREEMIRY 2 7-18-3,4- 5 -2H-1-
SEFEOHLIR-4-B -
2. FPREE 34-3 AR
Br\@ Boc,0 Br\@/\?}
1 TEA, DCM .
342 34-3

[0368) & 45 min ZHFEZHSAIR-5CZ 7-8]-3,4- & -2H-1-ZKFF MEE-4-fiF
(4.0 g, 17.5 mmol, 1.0 Z &) DCM (30 mL)®F ZRZ R TEA (3.5 g, 35.1
mmol, 2.0 =) & DCM (10 mIL)4 7 (Boc),0 (4.6 g, 21.1 mmol, 1.2 E2)7&
W HERGYIEER M RA 2h i DCM (50 mL)##E - Fi7K(50 mL) & #87K(30 mL)
SRR R - &R/ K B SREZ R - TR T iRdE H B O i —REW - 1B 81(7.2 g, 99%)
EHBERY N-(7-58-3,4- " F-2H-1-FFFhmg-4-5) e B R ss =T A4l -
3. pfEifS 34-4 Z &AL 'NC .
Br. o K4Fe(CN)g3H,0 ,

)J S2{tKphos, X-phos, KOA |

Nog,. /M0, 100°C HN.g,c
34-3 344

[0369] FERRTE N-(7-38R-3,4-ZF-2H-1- )T IEIE-4- Bl A RS =
EIE(7.2 g, 21.9 mol, 1.0 EB)NIEHEM/KZIEEYI(20 mL, /1) 2RI
K Fe(CN)s.3H,0 (0.7 g, 1.63 mmol, 0.3 ‘&) * X-phos (0.1 g, 0.11 mmol, 0.02 &
2) B2/ X-Phos HifEE(0.1 g, 0.11 mmol, 0.02 &) & (4.4 g, 44.8 mol,
204 E8) - REESYIME 100°C TH8#E 20 - SAIR=0R - BWIEMAIRER - (HE
Z7K(100 mL)5r - HA BA (50 mL)ZEUFIRK - Bt A=A EE7K(100 mL)
GRS HKI R NG - TEIER T R4 RS B /@A (EA/PE, 1/10)E1T
FiAG - 5E] 3.0 g (S0%) EHBERG L N-(T-FEE-3,4- & -2H-1-FFHHEE-4-E) Ry

% 267 H(ZRRRE)
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RS TR -
4. CHRES 34.5 7 AR ¢

NH
NC 0 5
\@J Lo NH2 HCL 7
—_—
HN. TEA, EtOH, 50°C
Hoe HN‘Boc
34-4 34-5

[0370] i N-(7-08-3 4= 21 3B -4- 20 BER F A S = TR (2.0
g, 7.29 mmol, 1.0 % B} Z.E(20 mL)Hh > Y% TEA (1.5 g, 14.6 mmol, 2.0 2
) B SRR (1.0 g, 14.6 mmol, 2.0 2 ) - KERAYHE S0C FHEHE 41> 54
508 - F EA (120 mL)¥E - FEIZK(10 mL)YEMRZ » S KHBESNEEER
FERETORG » 85 215 5 SERENRYY NIT-NVEFHE) 34T
OH AR PSS TR
5. RS 34-6 2 &Rk

HO.. ..
NH o o 0 \‘_(0*!\1-
M Shaadpe ¢'®
. @ 100°C
HM‘Bm: HN_
34-5 346 Boc

[0371) [ N-[7-(N-SREL D) -3,4- — & -2 H-1-SEH I -4- 2L e B s S5 =
- THE(LO g, 3.3 mmol, 1 EE)AIEERE(10 ml)sh 2 AR L PIREEER(466
me, 3.8 mmol, 1.1 %) o KEEAYIE S0°C TR 1 h HAE 100°C T 20 %
A8 - F EA (100 mL)FE » FIBEAKYEl » EKmssesis  FoRE TR
4% B 3E B 2 @I (EA/PE, 1/3)#E(T401E > /9E] 630 mg (S6%)EREERZ
NA[T-(5-Z 21 2 4 ZPE-3-08)-3.4- Z - OHE -6 L R4 B RSB = T
£ -
6. HHREE 34-7 7 &RL -

5 268 EH(REHREE)
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O~N
O~N \__,.<\ i o
\-"<\ \ o) N
N ~ 4MHc .
DCM
HN\ HCI NHZ
34-6 Boc 34-7

[0372]  [&] N-[7-(N-FREFRRRED)-3,4- & -2H-1- R0 -4- B i A g 55 =
TEES(350 mg, 1.14 mmol, 1.0 % £2)5 DCM (3 mL, 47.2 mmol, 41.4 &)1 s
AT HCLAM PR g2 - 1 ml) » EREYIEZIR N8R 5 /% > F EAM
FE H1BH 20 min - REHEEEESEY HESEZ MNiz2E > 88/400mg 25
BEREZ 7-(5-£#5-1,2,4- T8 " M-3-K)-3,4- — G -2H-1- 5 0LIg -4 -

7. FEIES 34-8 Z AR ¢

0
O‘N o-N, é >
= 0
N\N \)\N
HATU, DIPEA, DMF N —
a— \N/
34-7 34-8

[0373)  jA] 1-ERIES-1H-0HEI-5-FS(46.6 mg, 0.37 mmol, 1.3 &) DMF (1
ml) /2 YR HATU (140 mg, 0.37 mmol, 1.3 & &) - DIEA (147 mg, 1.14 mmol,
4.0 E8) K T-(5-25-1,2,4- T8 T Mh-3-50)-3 4- —&-2H-1- SR FF ML IRE-4- R B A EE (80
mg, 0.28 mmol, 1.0 £E) - FESYIRHIRER A FEREMAER HPLC F DT &
WAL | (2 98-4347E HPLC-SHIMADZU(HPLC-10)) : & #E » XBridge Prep C18
OBD %&#¥ » 5 um,19*150 mm ; F%Eh#H > 7K(10 MMOL/L NH,HCO) 5 ACN (£ 8
min A 34.0% ACN E £ 47.0% ACN) ; =25 - UV 220 nm - Fh&i{bEE4: 170 mg
(90%) 2 S ERE > N-[6-(5-Z55-1,2,4-18 —-3-50)-1,2,3 4-DURZE-1-£]-1-F
- L -4 R R © LRMS (ES) m/z 354 (M-+H)

8. L&) 538 Z &K -

%6 269 H(EHHREAE)
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8] O
O’N-'\: <§ 2 0 O’N\: <§ ? 0
\/L\W HN-% P syEE »\/L\*N HN%

" N ftarts38

[0374] #EE0E HPLC FIMILI T No[7-(5-Z. 81,2 4B 3.
$o)-3 e 42| SR -A- BT M- IR SN BN A 140
img, 0.1 mmol, 1.0 &) © (EPHE © (/AT IC ; BRAUN | (RR) WHELK-014
0.46*10 cm;3.5 pm ; FZENHE  ©05E(0.1%DEA):EtOH=80:20 ; {28 : LC-79 ; {54
% 1 UV-254 nm) - BLAESRAE (S BB (R)-N-(7-(5-Z. 21 2,443 20)
4| P L LIRS FFEE ({21 538) (15.1 meg, 38%)(LRMS (ES) miz
354 (M+H) » "H-NMR : (400 MHz » £{}j-d, ppm)  7.68 - 7.58 (m, 2H), 7.47 (d, J =
2.1 Hz, 1H), 737 (d, J=8.0 Hz, 1H), 6.51 (d, J=2.1 Hz, 1H), 622 (d,J= 7.8 Hz, 1H),
5.37 (q, J=6.2 Hz, 1H), 4.37 (ddd, /= 10.4, 6.7, 3.2 Hz, 1H), 4.32 - 4.21 (m, 1H), 4.26
(s, 3H), 2.99 (q, /= 7.6 Hz, ZH), 243 -2.30 (m, 1H), 2.20 (dtd, J=13.9, 6.5, 3.0 Hz,
1H), 1.47 (t, J = 7.6 Hz, 3H) -

B35
{EEY 542 Z &K
°‘“‘>‘Q§jﬂ: { o oS 18
J 3
\/,L\‘N | )r‘:{mﬁ Cs,CO5, DMF " \/'ﬁ\l HJ%N\N}OH
31-3 {L&H542

[0375] FEERKAFRTHEZEMR TR N-[(IR)-5-(5-Z4-1,2,4-B8 " M-3-5)-2 3-
T &-1H-EI-1-E)-1H- 0k 4-FHERRE(1.5 g, 4.6 mmol, 1 & &) Cs,CO;(3.0 g,9.2
mmol, 2 eq)/A DMF (20 mL)"Z #EFEABRIRIIQR)-2-FARE L5004 g, 6.9
mmol, 1.5 E& ; J&K Scientific > #t5% 352062) - FERFR MR ESYE
80°C Ti&HE 2 h - A Z % ZH5(100 mL)FEFTSE &%) B NHLC (8g71) (100 mL

5270 H(ZHHRIE)
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X 3)HEME - A TRABTE R TR IS RIEY(1.48 g, 47.3% ce) - (GILEYHE
FIMEERR PG Z SoaTHER (680 mg)Eff - FEHIY ACN/EtOH ZEE%)(60 mL,
2M)F B H BRI REIERKBRERY N-[(JR)-5-(5-4.5-1,2,4-1E
k-3-55)-2,3- 45 - 1 H-fi-1- 5] 1-{(2R)-2-SEEE P 5] LEL P -4- FRERRE(1.2 g, 97%
ee) = LRMS (ES) m/z 382 (M+H) ; 'H-NMR (300 MHz, DMSO-d6) § 8.46 (d, ] = 8.4
Hz, 1H), 8.20 (s, 1H), 7.88 (m, 3H), 7.38 (d, ] =7.8 Hz, 1H), 5.57 (dd, J=8.1, 16 2 Hz,
1H), 4.96 (d, J = 4.5 Hz, 1H), 4.03 (m, 3H), 3.01 (m, 4H), 2.46 (m, 1H), 2.09-1.89 (m,
1H), 1.36 (t, J = 6.0Hz, 3H), 1.06 (d, J= 6.0Hz, 3H) -
BB 36
L&Y 541 &Rk
[0376] FEHUESHEHEEY) 541 Bl JTRE0> 55k - (EFI2S)-2-FiEkag
KPR QR)-2-FERE ek EUE LS 541 < LRMS (ES) m/z 382 (M+H) -
BB 37
R RS I
1. FfEEE 37-2 2 &K

NG
Br.
ZnCN, Q}
Pd(PPha)s, 80°C
0 o)
372

[0377) [ 5-E-2,3- % 1H-&5-1-8(80 g, 381 mmol, 1.00 &) DMF (500

mL) s FSARIN Zn(CN), (27.8 g, 237.61 mmol, 0.63 % 8): Pd(PPhs); (15.8 g,
13.67 mmol, 0.036 E&) - FOHAFE 80°C MEIRE 1% - (HREWARAIER
EEERIEL - F L& LB FOK ZREEY)(800 mL, 1/1)FFFREENK - ARSI 8E -
HikKEH 2.8 ZFE(400 mL)ZZ B R - (EE56F 2 AR S KBz iheze HAE
R T RN o #EHREY BT (EA/PEYAH LRI DUB S EYY - 15 ILEE Y9 PE/EA

55271 EEEHERAEE)
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ZIRAYI(80 mL, 10/1)—FEHTEE - 158 48.3 g 1% EEEER Y 1-HlEF-2,3-
— &1 H-Ei-5-EAE - |
2. thRARE 373 Z &R -

HO\NH

NG
@ no-NHz Hel HN)\@
I TEA, EtOH, 90°C \

N~oH

37-2 37-3
[0378) 1o 1-fI&%E-2,3- &~ 1H-E5-5-FE(61.5 g, 392 mmol, 1.00 & &)X L
B2(1.5 L) 2 2 HO-NH,. HC1 (81.1 g, 1.2 mol, 3.00 &) TEA (158.3 g,
1.6 mol, 4.00 &) - 1£ 85C T#R# 250 1% » EFRFESWSAI 220 HAERER
TRYE - SR BENT(DCM/MeONALIRERY - 115 80 8 (09%) 2R EERZ
(12)-N-$855-1-(FREL na fess)-2,3- — G- L H-E3-5- K -
3. TPfEG 374 Z &Rk

HO. [ o
NH ~N
o~ — )
HN O. O0— N
\ g B

\
N-OH N-OH
37-3 37-4

[0379) H(12)-N-FE-1-GRE TR E)-2,3- Z&-1H-51-5-FF R (30 g, 146
mmol, 1.00 EE) ZE25E(60 mL) 2 EmRARII(LI-Z“HEE ZE) —FRE20 g,
150 mmol, 1.00 E&) - £ S0C T RHRE 212 ' BT RESYIEREE T RYE -
FEHRTY BB HT(EA/PE)ALEEERY) - 118 22 g (66%) 2B Z N-[(12)-5-(5-
FREE-1,2,4- 188 —IAk-3-EL)-2 3- - L H-Ef1- 1 -ER EL RS
4. R 1 2 &R

O-N O~N
/<\N : NaBH,, MoOs /<\N :
(' MeOHTHF
N-OH NH;
37-4 |

25272 H(RFEHRAD
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[0380)] 1A N-[(1E)-5-(5-BRk-1,2,4-68 k-3 -5)-2 3-  &7- 1 H-Ef1-1- S AL |¥E
(15.6 g, 68.1 mmol, 1.00 2 &) MeOH & THF 2 SE-44)(300/300 mL) = 2 755853
2R MoOs (19.8 g, 138 mmol, 2.00 & &) NaBH, (104 g, 273.68 mmol, 4.00
EE8) - 20 MEHIRTRZ1Z - BRI NHLCl (ZKEHR) (50 mL)fE S FEYTAR
EAERE TORYE - #5H5 BE T (DCM/MeOH) 4 LAY BB EY) - ¥ihE
Y153 EA:PE (1/10)—FEHHIE » 1875 11 g (75%) 2R E Gl 5-(5-F-1, 2,418
—mg-3-58)-2,3- & -1H-Ei-1-FE (FRIEE ) - LRMS (BS) m/z 199 (M-17) -
'"H-NMR : (DMSO, 300MHz, ppm) : & 7.99 (2H, s), 7.66 (1H, m), 6.49 (2H, s),
4.56-4.51 (11, t, J="7.2), 3.16-3.00 (1H, m), 2.92-2.82 (1H, m), 2.66 (3H, 5), 2.44-2.43

(1H, m), 1.99-1.80 (1H, m)

Bl 38
thiEiEE I
1. $hREGHE 38-2 Z &K ¢
Br H\: o Br.
THF, BHs-Me,S y
o OH

32
[0381] HEEEKTHE 5-8-2,3-—&-1H-E-1-H(50 g, 237 mmol, 1.00 E&)R
THF (400 mL)ch 22 ZHETRIIGR)- 1-HH2-3,3-— S A SIS 1, 2-c[1,3.2] &
FERIPHEEE (1 M B PhMe o) (37mL, 0.15 % ) « JA47E-10°C FAEHBE T4

b R IFF S (10 M THE ) (32.2 g, 1.4 5.2) - 76-10°C T8 3
/NES S » FEERGBIBIRIIK (200 mLYGR VISR, - WFFE MR EA (200 mL)ZE

=R B B ISR (300 mL) e - SSS KT 1 L TE B O
i - WA PR 7 19 TEAVRHTEAPE, )AL 89

%23 H(RYRAD)
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¥ - S HEEEYIEA T e300 mL)—FEAFEE - 5.3 38 g (75%) 2 EHTERZ(1S)-5-
SEH-2 3-T & -1H-5-1-B - LRMS (ES) m/z 339 (M-17) -
2. HRHEE 38-3 Z &K ¢
r . Br.
B @ DPPA, DBU ‘@
: Tol ]
OH N3
38-2 38-3

[0382) 1EEETHE(S)-5-8-2,3- %1 H-&i-1-82(42 g, 197 mmol, 1.00 & &)
FAFRSE(500 mL) 5 2 RN DPPA (74.29 g, 269.95 mmol, 1.37 E &) - FE0CF
BT RIS RS 1 hZ5E:7 0 DBU (45 g, 295 mmol, 1.50 &) - £ 0CE
15°C FHERE 3 h ik » HPRAYIF BA (400 mL)R5RE » F7K(400 mL)ZEH=2 - &5
G KA e S a2 e AR R TR - RS thRY B (GEA TN PE 2 1% TEA)EHT(PE)
ai{LTRERY) o JE1S 444 g (95%)EFEIREHIRY Z (1R)-1-B & E-5-1%-2,3-2 &
-1H-Ef » SRR IR R 8P S LRITR R T —2 Bk - LRMS (ES) m/z 195,
197 (M-42) -

3. frfiifs 38-4 Zé\BJﬂZ 3 N
@ SnCl,.2H,0 i @
[ MeOH (e,
38-3 38-4

[0383)] [A(IR)-1-BEE-5-8-23-"F-1H-—HHi(44.3 g, 186 mmol, 1.00 Z
)R MeOH (600 mL) 2735538/ IN0 RN SnCl.2H,0 (76 g, 337 mmol, 1.81°F
B) - FEEE TR 1% - #/EAYF EA (500 mL)k; NaOH (2 N, 700 mL)
B fEER THERE | h HIRE - BOERSEEEA EA (300 mL)ZEEHUKE - FE
BEz EHERE A HC1(1 N, 500 mLZEEMR » HR7KESH o MRS/ ERERD)
KKE 2 pH HEE 11 B EA (300 mL)ZEHY =K - (E5 02 ARSI -

274 H(REREE)
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BRZIE LA TR4E - 1815 318 g (80%)51%@563%%2(1R)-$-5§-2,3-:ﬁ
-1 H-fi-1-f » LRMS (ES) mvz 195, 197 (M-16) °
4. rfiiEE 38-5 2 Ak

Br. Br
@ Boc,O
DCM, TEA ;

NH, _NH

38-4 38-5

[0384)  7£-5°C T4% 45 m 2 BERHI(1R)-5-5-2,3- ~ & -1 H-25-1-B2(31.8 g, 150

mmol, 1.00 & £) DCM (500 mL)d 2 #aZmERI0 TEA (22.7 g, 224.76 mmol,
#8) KA DCM (150 mL)H (Boc),0 (39.2 g, 180 mmol, 1.20 2 8) %57 -
FEZERSYIRREER - =00 MEF 2h » f] DCM (200 mL)F#%E - F§7K(500
mL) 52 E7K(200 mL) 2RI 2R - 884K iR L SNRZE B 2R TR - EYHED
$E(300 mL)—iERHEE - JE15 38.7 g EHBERE 2 (83%) N-[(1R)-5-)R-2,3- & -1H-
fi-1-HE B R RS SE = T s - LRMS (ES) m/z 256, 258 (M+H-56) °

5. RS 38-6 ZARK

Z C KsFe{CN)p. 3H,C
g52{{Xphos, X-phos, KOAC

Boc W IO, 105°C Boc”
38-5 ' 38-6

[0385] ZEER TE N-[(1R)-5-8-2,3- &~ 1H-Ei-1- B A Pl E =T &l

(25.5 g, 81.7 mmol, 1.00 B8 TIEE(270 mL) > 28R KiFe(CN)e.3H,0

(17.3 g, 41 mmol, 0.50 & &)+ 55 2 {X XPhos BifEH#L(965 mg, 1.23 mmol, 0.02 & &)
X-phos (584 mg, 1.22 mmol, 0.01 & &) H7K270 mL)F~ KOAc (16.0 g, 163
mmol, 2.00 B &) ZAWK  #£ 105°C THERE 5hi& » A EA (500 mL)FFRERTRHAR °
FEHEIEABRIERS - PR HEELRPK/EHA EA 300 mL)ZXH K « &0 2H
1) FI EE7K (300 mL)#E0lk » &8dK IR ELSNEZ IR BE R T B4 - FEvRBENT

%275 HEWHRED)
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- (EA/PE, 15/85)&li{-38854 » %815 20 g (94%)E L EBERZ N-[(1R)-5-7F-2,3-—
L H-E- 1L S = TS - LRMS (ES) m/z 259 (MHH) «
6. P[RS 38-7 Z&RE ¢

NC NH

@ HO~-NH3 Hl HO\E{JK@

Ny TEA, EtOH, 75°C

d

Boc HN-Boc

38—6 38-7

[0386]  7£N, T[S HeEiaE(18.7 g, 269 mmol, 2.0 2 )} FtOH (600 g, 13.0
mol, 96 2% B)rh > ZEAN TEA (274 g, 271 mmol, 2.00 % 8 N-[(1R)-5-8%
2,3-" -1 H-25-1- B A = T 5E(35 g, 135.5 mmol, 1.00 & &) « 1 75C
T 2 h % BFERAVERETERGE B3 45 g ERHBERZ
N-[(1R)-5-(N-£CEL A Bk E)-2,3- & - 1 H-1i-1- B R A AR s =T &l - ZKHE®
E AR — BRI AN T —2P B - LRMS (ES) m/z 292 (M+H) °
7. thSiEE 388 Y &R T

NH
HO N 2N
L —— HN=g0c
387 36-8

[0387) FEER FIE N-[(1R)-5-(N-FREH PRER)-2,3- — G- L H-B3-1- AR i AL
B =T Z85(5 g, 17.2 mmol, 1.00 & 8)* k(30 mL)rh 2 man(,1-—H
SF 7 E) T FHR4.6 g, 34.2 mmol, 2.00 EE) - £ 80°C T&HE 2 hi% - FIREY)
FA7K (30 mL)#%%2 H A EA (50 mL)ZEE =R - &4 < A H%E A EE7K(30 mL) ZEHk
SR Kam KRR SAEE H AR R T el - i EY S EA RO R GY et
B 155 2.8 g (S2%)EEHEERZ N-(1R)-5-(5-FE-1,24 B M-3-5)-2,3-
T E-1H-E-1-E A P EESE = T Al - LRMS (ES) m/z 316 (M+H) -

8. RS I Z &R

55 276 H(EWRHAD)
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0
O-N |
_/<\ | —’-<\N
N TFA, DCM

HN=
38-8 Boc i

[0388] [ N-[(1R)-5-(5-FREE-1,2,4-18 -3 £0)-2 3- — 47~ 1 H-Ej-1- K5 ek
BESE =T 7:B5(2-8 g, 9.0 mmol, 1.00 E &) DCM (30 mL) . FRAI =R L
(5mL) - FZER THERE 40 18 [P RS YITE R RS - ISEeRAMER EA
(20 mL) 5z 7K(5 mL)YZ B &Y - FI BB SR (EEADAG R 2 pH 2 Z 10 HIEH
BT R4E - AR IBERFH DCM/MeOH (10/D)IE RBEITR A LR » 155
1.1 g (56%)2 Ha[EfE > (1R)-5-(5-FHEE-1,2,4-18 — W 3-50)-2 3- — 4 - | H-E-1-jF
(FFFEIEE 11) - LRMS (ES) m/z 199 (M-16) » "H-NMR : (400 MHz, DMSO-dq, ppm)
7.85 - 7.76 (m, 2H), 7.49 (d, J= 7.8 Hz, 1H), 4.22 (t, J= 7.8 Hz, 1H), 2.91 (ddd, /=
16.0, 8.7, 2.8 Hz, 1H), 2.75 (dt, J= 16.4, 8.7 Hz, 1H), 2.63 (s, 3H), 2.36 (dtd, J=12.3,
7.5, 2.8 Hz, 1H), 2.17 (s, 2H), 1.62 (ddt, J = 12.3, 9.4, 8.6 Hz, 1H) -

CEB39
th B 111
1. SRS 392 2 &Rk

il

Br OH 9~ Br 0
\q t-BuOK, DMSO \@2
0

OH
39-2

[0389) [ 4-E-2-SREZEFHEE(31.5 g, 156 mmol, 1.00 E5) DMSO (500 mL)
7 FSRARIN S, S-— AR B o iEfRRA(41.3 g, 188 mmol, 1.20 E8)  iHESY
AAIZE 0°C HAF 0°C T 4% 15 min Z BEER 7 267N t-BuOK (21.0 g, 187 mmol, 1.20
EE) BERESYITIRER - TE28 MR 1L.5hig KT AR ZK(500 mL)
#itE ELH EA (400 mL)ZEENIUR - & < /8 FIE/K(400 mL)BEHk - £88800K

27T HEEHREE)
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BB hEZ IR H R R ISR E - I E R R (E EA S E
R BT (EA/PE, 1/4)ETHYE - 815 51.7 g 2R BERY 6-7-23-"8-1-
FFERE-3-83 o REVIRFEN T -
2 PR 393 ZAR T
Br 0 DPPA  Br 0
\@H DBU, Eﬁﬁ.v. Qlia
39-2 39-3

[0390] 7 N F4E 0°C T4 30 min ZFFERE] 6-1R-2,3-"& - 1- SR FHERIR-3- 2
(30 g, 140 mmol, 1.00 & £ EIZE(480 mL) > FRZE A1 DPPA (42.2 g, 153
mmol, 1.10 & 8) KA EZEQ0 mL)$2 DBU (23.3 g, 153 mmol, 1.10 Z8)Z A
HE o £ 15°CNERE 3.5 hig - FTRARA EA (500 mL)FftE - FiEE/K(300 mL)
Teilk - R AIK R SVEZ IR - TEREE T ks By B @AT(EA/PE, 1/9)ET4IE
&5 30 g (0%) 2 RHEMRYZ 3-BEE-6-17-2,3- & - 1R -
3. HPRRE 39-4 ZAHK

Br O PPhg, KOH B 0
THR, KO
NH,

[0391) #FESE R 3-BEE-6-8-2,3- &1 0kE(28 g, 117 mmol, 1.00
22> THF (400 mL)H 27 4558571 PPhs (45.8 g, 175 mmol, 1.50 &) - #&## 1 h
% BRAYIEEZEEELFF(16.3 g 291 mmol, 2.49 EE)F7K(100 mL)h 735
Reh HFEHERE 3h SEEHPRAYIINEE 55CHRE 2 AAIE =00 HF BA (500
mL) K Ei7K(200 mL)#%E - i47K/E@H EA (300 mL)ZEEMZRK - & vt FikEH
BE K (300 mL) ik - &MKRBRENEZIE - TERUE N IRE HFAE W B E M
(MeOH/EA, 1/9)#E{T4l1L - % 18 g EEEMRYIZ 6-17-2,3- & 1-FEH kg
3-fE o

5 278 H(@TREE)
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4. thiEHE 39-5 2 ARk

_—mmm
NH, TEA, DCM HN-Bo
394 39-5

[0392] 7 N, FHEIAAIZE 0CZ 6-38-2,3- & -1-FH0kmE-3-f2(18.1 g, 84.6
mmol, 1.00 & &)+ DCM (200 mL)= 2 ZHZ AR TEA (17.1 g, 169 mmol, 2.00
B =) DCM (200 mL)H1 27 (Boc),0 (18.4 g, 84.3 mmol, 1.00 EE) 75K °
EREEYIERER MR 4h > A DCM (400 mL)F#8 » F7K(400 mL) k% Bi7K (400
mL)ZEH - KRR SNEZE - TR TR ME B B IT(EA/PE, 6/94)iE(T
&b - 1815 18.4 g (69%) ERHA EEIRG 7 N-(6-11-2,3- &~ 1-ZRFHkIRg-3-FE) ik
IS = ] &ls -

5. fEiES 39-6 L EHK -
Br 0 KiFe(CN)gaH,0  NC 0,
HN-Boc KOAc, ZIE5/H,0 HN-Boc
39-5 396

[0393] FEER THE N-(6-8-2,3- - 1-FRFFuRI-3- Al A e = T &

(17.4 g, 55.3 mmol, 1.00 E8) TIEEE(260 mL)$ > BRI FeKy(CN)6.3H,0

(11.7 g, 27.7 mmol, 0.50 E &) * X-phos (400 mg, 0.84 mmol, 0.02°E8) - E 2 A
Xphos Fif#(650 mg, 0.83 mmol, 0.01 & 8) /K260 mL)F 22 KOAc (11 g, 112
mmol, 2.03 ‘E &) Z & - £ 80°C THERE 4h 7% - F EA (500 mL)#RfERTS 8K B
HIELALERIERS - Ri7KE A EA 300 mL)ZER ="K - et FH%EHE/KG00
mL)EHR o KR BRENEZE - (EIRER T R dE B AW B ET(EA/PE, 19/81)#
THUL > 1815 143 g (9% 2R T CER Y N-(6-85-2,3- & 1 - FHIEE-3-5)
FrEE R SE =T A -

6. R I 2 &%

%279 H(EEREE)
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O\
H NH

NC\@(} Ho-NHe HCl " o
NaHCO3, MeOH

HN~pBoc

39-6 m

[0394) [ N-(6-8E-2,3- & 1- 5 0km-3- BB g s = T &R (133 g,
51.1 mmol, 1.00 &£)5 MeOH (270 mL)H > 771 HONH,.HCI (7.06 g, 102
mmol, 2.00 &8 KR E4H(13 g, 155 mmol, 3.03 B &) - £ 80C Tk 4 hi% -
B EIEE FRRIRAE R YR - 1B1F 143 g OSWERREREZ N-[6-(V-
FORL FABRED)-2,3- - 1 - - 3- B R R R 55 = T A la (P RiAR 1ID)

EBI 40
iR IV
L SRR 402 2 B

O

Br OH @’*Nf Br OH
7N
_— =

o 8]
40-2

[0395] FF&EE FHE 1-@-R-2-FFEHFE)Z-1-H(35 g, 163 mmol, 1L.OEE)R
DCE (800 mL)K; MeOH (320 mL)Z E&Y) T Z BERAIITFE=RA S bz
(113 g, 325 mmol, 2.0 & &) - REWHE 70C T 4 b LAIEER & ERE
TOREE USRS DCM (800 mL)H ; Fi7K (400 mL) ~ 87K (400 mL) 5z NaHSO5 (5%,
500 mL)YE ; 4 Na,SO, %285 » BAERER TRME - 155 453 g 27 GERE Y 1-(4-
JR-2-FEHIEED)-2- R -1 -

2. PR 40-3 Z &R

Br OH Br 0
. TEA
1 GHCN,ZE 0

0

[0396] |H 1-(4-B-2-FREFEE)-2-E7-1-FH(43.1 g, 173 mmol, 1.0 EE)H

25 280 H(ZWRAD)
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ACN (1.2 L)F 2R AN TEA (26.2 g, 259 mmol, 1.0 EE)Y ACN (15 mL)F 2
AR - REYITERE 2 ho TEREE RS - FTAER EA (800 mL)H » FH7K(400 mL)
K EEIK (400 mL)ZE % - &EKERER SN EZ0R - (R TR W BB
(DCM/PE, 3/Ty£E(T8E - 1581 15 g AN ERCREREL 6-17-2,3- " &-1-FFk
Mg -3 o

3. HPfEIEG 40-4 25K -

Br O, GHN-GIFFEEEI Br o
“FEZECBGUGRRTRIO g]

0 FA, TEA, DCM, 8, 12h 5H
40-3 40-4

[0397] {E&ER NERERE THASAIZE 0°C L FA (14.6 g, 318 mmol, 3.5 E&)&
FERNN TEA (27.5 g, 272 mmol, 3.0 Z8) « (IR 6-8-2,3- 8- 1-55¢
IkIRE-3-H(19.4 g, 90.9 mmol, 1.0 Z £) DCM (500 mL) > 7558 B (S,S)-N-(f
FRERREL)-1,2- —FE LR R(E)E EAHRZF)ET D) (1.65 g, 2.6 mmol, 0.03 &
&) - FEEYHEZER THRHREAEEZE/KG00 mL)F - FFESKEAE DCM
(500 mL)ZEER =K - K& GF 2 B A EE/K (500 mL)SEHk » &R KERERSAEZIE -
FEJREE T F=b EFE R i@ (EA/PE, 1/9)ET4HL » BE] 134 g (69%) EH T H]
B Z(3R)-6-5,%-2,3-:ﬁi‘-l-ﬁi‘#ﬂ%ﬂ@-}ﬁ%(%% ee) » (£ SFC, CHIRALPAK
AD-H 4.6*100 mm, 5 pm) °
4. A 40-5 7 &K

: DBU, Tl hY

OH gecmen fmm

[0398) MA4AIZE 0CZ(3R)-6-18-23-"&-1- 3K kng-3-F2 (134 g, 62.3
mmol, 1.0 &&2)FAHEZEQ50 mL)F 78K E &1 DPPA (20.6 g, 74.8 mmol, 1.2

EE) KIS0 mL) 2 DBU (14.2 g, 93.3 mmol, 1.50 E8)ZER - RSV

55 281 H(RURTE)
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JRHEIYT + (I BA (500 mLys » F7K(250 mLyJEikIZ ELFHRZK (250 mL)%k
Vi » Lt KA - 0 T EL AR TETB A (BAVPE, 5/95 )T 40t
TR 10.4 g BRI (35)-3-BE F-6-87-2,3- & -1-Z8FH IR

5. RS 40-6 &R

\@Z THF, KOH, H,0
N3 NH2
40-5

40-6

[0399) [HI(3S)-3-BE E-6-8-2,3- & -1- 25 k(104 g, 43.5 mmol, 1.0 &
£)X THF (150 mL)H 2 ZH&A0 PPhs (22.8 g, 86.8 mmol, 2.0 B8R 7KE0
mL)$ > G EAL8(6.1 g, 108 mmol, 2.5 2 B) 2 5K - EHRAMTE SO°C TR 1h
BAEEE TR - ¥7KEA EA (100 mLFEM =R - &6t A HE K
(100 mL)¥EH » CCAE/KBIBNEEIE - 1EREE ke B B R BT (BA) e T4t
1L » $842 10.6 g REHEHHRYN (3S)-6-38-2,3- -1 - HBkIE-3-f - |
6. LA IV Z & :

B’\(/T\Og Boc,O ‘Br\QLOZ
NH, TEA, DCM HN-Boc
40-6 1\Y;

[0400) 7£ 30 min ZHFEEANEAAIZE 0°C 2(35)-6-18-2,3- &~ 1 -FKFH-LLIFE-3-
2(10.6 g, 49.7 mmol, 1.0 & &) DCM (200 mL)t > 7555 Z 7 TEA (10.0 g,

99.2 mmol, 2.0 & &) K& DCM (50 mL)§ 2 Boc,0(11.9 g, 54.6 mmol, 1.1 EE)Z
B - BESEAERR TERER o EEZ/K(G00 mL)F - HF DCM (300 mL)
ISR - BAHET YR FEE/K(500 mL)ZEH - SEEKHREEEEE - [ERE T
s H 3Ry BE T (BEA/PE, 60/40) T4 LEUERGFHEY - K HE LEE/K
(5/4)FE5E » 58] 9.2 8 (97% ce) EQBERE Y. N-[(35)-6-1R-2,3- &1 -FH-IkIFE-3-
K EFRRE=T ER(TRER IV) - LRMS (ES) m/z 258, 260 (M+H-56) -

% 282 H(EHRHAD)
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'H-NMR : (300 MHz, DMSO-d6, ppm) 5 7.53 (d,J=7.6 Hz, 1H), 7.25 - 7.16 (m, 1H),
7.05 (d, J= 1.7 Hz, 1H), 7.03 (d, J= 1.7 Hz, 1H), 5.21 (d, J= 7.7 Hz, 1H), 4.66 (t, J =
9.2 Hz, 1H), 4.23 (dd, J= 9.6, 5.4 Hz, 1H), 1.38 (s, 9H)

=141
Y
0 0 0
— CHal — .
N el I U IR
J7 Wi KCO5. CHyON T e T
N s# 24h W N
NaOH 0
H,0, =8 . N—
Z N.‘_N
v

[0401] |5 2H-1,2,3 4-DOme-5-HHfE 7, BH5(100 g, 704 mmol, 1.0 =) ACN
(750 mL) P 7 BREEIRNII K,CO; (214 g, 1.5 mol, 2.2 B &) #HESYIERE 15 min
% » R Mel (210 g, 1.47 mol, 2.1 E8) - BRIEEWEF 14 h - BEERIEEY
HEE BB ACN (300 mL)ZEH=3K - FEZER MFE O RS NaOH (4 N,

1220 mL, 845 mmol, 1.2 EE)Z/KBREF HEER | h - FEEHRHEEREER
ACN EFFE HCl(6 N K750, pH S5 1 5 2 - [ELRAYIRIEHA EA
DI - st oK@ EA (1 DERUX - &6 A iREamK
Na,SO, ¥z 1 BAEBER T R4 - Rz WBERIFIY DCM (165 mL) H#EFE 1 h - £
FEEUEEERE - F§ DCM (30 mL)EH =R BEEZETEZE  BEEQGEEE
2 2-FFEL-2H-1,2,3,4-TUME-5-FAFR (27 g, 30%) (HFREIRE V) -

B4 41
FfEEE VI

BB HEETRES)



1835770

KoOae, g2

7 0 g Pd{dppfiCla CHaCl 0, 9
Br N Nf + 1 ‘B--B" . ,h : N/
N 0" - © HoT N
242 VI

[0402] FEERTHE N-[(1R)-5-8%-2,3-Z&-1H-Fi-1-A]-1-F A- 1 H-RE1E-5- B
B B2 (1.6 g, 5.00 mmol, 1.00 E &) = & e (40 mL) 1 Z 2 B i I
Pd(dppf)Cl,.CH,Cl, (200 mg, 0.61 mmol, 0.05 & &) ~ KOAc (1.2 g, 12.2 mmol, 2.50
EE)N 44,55-THHRE-2-(WWHE-1,3,2- —EREMbe-2-25)-1,3,2- —@5EMbe(1.52
g, 5.99 mmol, 1.20 E &) - BUEASWE 70°C T 2h - SAIEEMR - WELLER
[E%8 > FI EA (50 mL)#RE » FI7K(50 mL)ZEik - &Cam/KERELSREZR - 1EREE TR
45 > HIEHRRBENT(EA/PE, 13/87)EETHUL » 53] 2.05 g ERHBEERL 1-F
He-N-[(1R)-5-(TU B E-1,3,2- Z R -2 55)-2,3- 2 .- LH-Bfi-1-2E]- LE-DEL DB -5

FREERZ (P REIEE VD) -
| & 42
L&) 295 Z &1k
Na 0 : '
-G S
oot NH- - p Q ’!L =
Ff\ﬁ o HCl DIEA, THF F\\F)\\N Ny

1L &$295

[0403) 7EZE TR HREEE 5-6 (40 mg, 0.14 mmol, 1.0 %) THF (1.0 mL)
> BN DIEA (46 pL, 0.28 mmol, 2.0 ‘& 8) & 2 & FEE FI5%(15.9 mg, 0.28
mmol, 2.0 &) - ¥EEYAT 40C TEH 3h - JR4g - HE MeOH —EHE - 1§
2 14.4 mg 2EEEY (R)-1-(5-G-(Z & HE)-1,2,4-18 k3502 3- — 4~ 1H-Ei-1-
£)-3-HEAF(EEY) 295) - LRMS (ES) m/z 309.1 (M+H) - '"H NMR (400 MHz,
DMSO-dq) 3 7.94 - 7.87 (m, 2H), 7.55 (t, /= 52 Hz, 1H), 7.42 - 7.38 (m, 1H), 637 (d,
J=84Hz, 1H), 5.75 (d; J=4.8Hz, 1H), 5.18 (q, /= 8.2 Hz, 1H), 3.03-2.95 (m, 1H),
2.90-2.80 (m, J = 16.4, 1H), 2.62 (d, J=4.7 Hz, 3H), 2.48-2.39 (m, 1H), 1.83-1.71 (m,

5 284 H(RWHSHD)
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1H) -

[0404] DA baMeFEREEEt EEEY 295 Bt &2 T80 2 J7AZR Bl

(L&Y% | LRMS (ES) m/z
289 . M-+H=335.1
292 M+H=337.1
295 M+H=309.1
296 M+H=323.1
297 M-+H=349.1
298 M-+H=363.1

5143
L&Y 304 Z & RK

0.0
N O
. \)‘LNHJLQ,

\
=y Ha
{EE304

N

31-2 I
Z o e

[0405)

o BOERRIIHIE(S.2 g, 78.3 mmol, 20.0 E8) K EREEFEE(0.44 g, 4.7 mmol,
12 88) - FESYIE= R T 3 h Fl BAWRE > F/K » NHCl A% 5 5
7K » 8% NaSO. 820 - JB4E - BB L{FF EA/HE (20%-100%){E KT
T EAESEE - R EREZE REE - 53 1.03 ¢ 2EEE>
R)-(5-(5-ZF5-1,2,4-08 —-3-50)-2 3- — - 1H-Bi- - ) A R R P ER(LEY
304) - LRMS (ES) m/z 288.2 (M+H) « 'H NMR (400 MHz - — & F}%-d,) 5 8.00 - 7.92

£ 0°C T i fEEE 31-2 (1.04 g, 3.9 mmol, 1.0 ‘E &) DCM (10.0 mL)

(m, 2H), 7.45 (d, J= 7.8 Hz, 1H), 5.33 - 5.24 (m, 1H), 5.03 (br, 1H), 3.74 (s, 3H), 3.13
- 2.88 (m, 4H), 2.72 - 2.59 (m, 1H), 1.94-1.84 (m, 1H), 1.46 (t, J= 7.6 Hz, 3H)

(0406  BATF{LEMHEEEISHEH LAY 305 Fril F Bl JTiascufs:
st | S B oamgey | TS (B9)
278 M-+H=324 325 M+H=342.2
279 M+H=338.1 326 M+H=340.2
280 M+H=352.1 327 M+H=344.2

25 285 H (S HREAE)
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1. PR 44-3 7 &5

HCI

[0407]
15.1 mmol, 1.0 & &)k EDCI (5.8 g, 30.3 mmol, 2.0 ‘= &) DMF (10 mL)F 7B &
W0 DIEA (7.5 mL, 45.4 mmol, 3.0 & &) - RPEEERE 10 min» ZI&RIN(R)-1-
Bedk-2,3- 8- 1H-55-5-FA i 4-FRREREER(S.0 g, 15.1 mmol, 1.0 £ 8) - HAEEE
PERRTR o AR AWK (60.0 mL) - WEEERS » FEEZH97K(20.0 mL)ZEH% E.
HEWE > JE1S 3.5 g (86%) 2K A B ERE Z (R)-N-(5-FEs-2,3- & 1H-E-1-55)-1-F
- TH-IHWE-4- BB RE(44-3) - LRMS (ES) 267.1 (M+H) - 'HNMR (400 MHz » — &
FY5E-d,) & 7.86 (s, 1H), 7.74 (d, J= 0.8 Hz, 1H), 7.60 - 7.48 (m, 2H), 7.48 - 7.42 (m,

1H), 6.06 (d, J= 8.4 Hz, 1H), 5.69 (q, J= 8.3 Hz, 1H), 3.94 (s, 3H), 3.15 - 2.90 (m, 2H),

M+H=310.1

282 328 M+H=354.2
291 M-+H=351.1 333 M+H=338.1
303 M+H=274.1 334 M+H=350.1
304 M-+H=288.1 345 M-+H=341.1
305 M+H=300.1 348 M-+H=302
306 M+H=304.1 349 M+H=290
307 M+H=302.1 350 M+H=300
319 M-+H=314.1 358 M+H=344.1
320 M+H=316.1 359 M-+H=360.2
321 M+H=328.1 360 M+H=385.2
322 M+H=330.1 361 M+H=401.1
323 M+H=328.2 362 M+H=386.1
324 M+H=332.1 363 M-+H=400.1
Bl 44
L& 551 Z&/K

44-1

DIEA, HOBt

0]
HO/%\
\NIN- EDCI, DMF
44-2

2.74-2.64 (m,1H), 2.03-1.90 (m, 1H) -

2. IR 44-4 2 A ¢

55 286 H(BUHRHD)

@)
= \S:L |
- N=—< ” _

~ /Nh
N
44-3

(] 1-EHEC- 1 H-NHA-4-FEE2(2.3 g, 18.2 mmol, 1.2 & &) ~ HOBt (2.1 g,
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_OH
0 HoN HO-N o)
_ - \
N— 2 —

[0408) [o(R)-N-(5-8£-2,3- & -1H-E-1-5)-1-FF £ - 1H-0fE e -4- B E (3.0
g, 11.3 mmol, 1.0 ZE)i EtOH (20.0 mL)th > BRIz m(50% wiw, 4.0
mL) - FERESYIINEE 80°CHr4E 3 h HIRMs 2 E% » 1551 3.3 g (98%) 2R HEEH
B8 Z (R, Z)-N-(5-(N'-3REL B PR AL )-2,3- (- 1 H-E3-1-)-1- B AL- 1 H- 0L k-4 FR g
(44-4) - LRMS (ES) m/z 300.1 (M+H) -

3.1&Y 551 ZEHR

3]
O -
o, ' 0 - 7)\0 O'N 7
Hz\ Q. ﬁ[’%\ | (‘)W/L\N\ Q HJ%\N%
N iéi/?f?ép% SN

444
[0409]  [=(R2)-N-(5-(N'-FREHREL)-2,3- & -1H-E1-1-55)-1-F A-1H- M08
-4-EAERR(140 mg, 0.47 mmol, 1.0 ‘& 8)FYFZ & DMF ZE4&)(5.0 mL, 9/1)h 7
RRFRONDD 2- R S BN I ETE(165.8 mg, 1.4 mmol, 3.0 £ 8) - #EAYIEE
JIEAE 120°C R /oAl 2 200 B SRS I8 H - R0 BA ST HPLC
H M T &EETLE - (Agilent 1100 % 51)%E ¢ - Phenomex Genmuni, 5
um,21.5*150 mm ; FEHH » 7K(0.1 HCOOH)}; ACN (fF 8 min P 35.0% ACN &
% 55.0% ACN) - [tE40{EE2] 85 mg (49%) N-(IR)-5-(5-(1-FEE 2. 55)-1,2,4-1F —
IR -3-E5)-2,3- & - 1H-Ei-1-55)-1-FH L - 15t s -4- R ER B (1 &%) 551) » LRMS
(ES) m/z 368.1 (M+H) » "H NMR (400 MHz » —&F¥%-d,) 5 8.01 (s, 1H), 7.96 (d, J
= 8.0 Hz, 1H), 7.86 (s, 1H), 7.75 (s, 1H), 7.46 (d, J = 8.0 Hz, 1H), 6.20 (d, J= 8.6 Hz,
1H), 5.68 (g, J = 8.1 Hz, 1H), 4.73 (q, J = 6.7 Hz, 1H), 3.92 (s, 3H), 3.47 (s, 3H),
3.15-3.04 (m, 1H), 3.04-2.92 (m, 1H), 2.76 - 2.62 (m, 1H), 2.05 - 1.89 (m, 1H), 1.66 (d,

% 287 H(HURHE)
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J=06.7Hz, 3H) -
(04101 DI {LAPpAREasnet S b A Y 551 By Jrdiy Ikt
feaas: |15 O amge | LIVS 69)
543 M+H=396.1 548 M+H=396.1
544 M-+H=382.1 549 M+H=354.1
545 M+H=352.1 550 M+H=354.1
546 M-+H= 368.1 551 M+H=368.1
547 M-+H= 336.1 552 M+H=354.1
1 45
{2 609 2 &7k
1. REIHE 452 B ¢
Br.
Br. Br o
Qo LT
5 n-BuLi, Et,O N
45-1 45-2.

[0411] &R NE-T8CTRSAIZE-78C H#EFE 20 min 7 1,3-3R-5-F4
EE(24.5 g, 92.13 mmol, 1 EE)R Eizo (400 mL) > SRR RN n-Buli (2.5
mol/L # THF t » 44 mL, 1.20 B &) - ¥RIEREEYE-18C THERH 1h>
% ZTEARI1 DMF (8.1 g, 110.55 mmol, 1.2 &) - #£-78°C THE#E 45 min 7% » FiK
(200 mI)/\Da SRS FERAR L ELAE EtOAc (500 mL)ZEEURI R - &t A HETE
R TR DERSIREY) A EEAT (200 mL)—REE—SHE - BRI 2 5
f8Z 3-R-5-FREAFHEEA5-2) (145 g, 73.2%) °
2. RS 45-3 ZERK

0.__0. '5 |
" t[ I
Br,
t ; OH
TEA, FA, DMF, 100°C

SN IRHTE 0.
457 45-3

55 288 H(BHHIHHE)
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[0412] 7 OC TIEREE(10.8 g 233.95 mmol, 3 ER)ZM R TEA (9.5 g,
93.58 mmol, 1.2 Z &) - fE 28 T 30 min 18 > [ IUREWZE RN DMF (75
ml)sh > 3-58-5-FHE AR EEE(16.77 g, 77.98 mmol, 18 8K 2,2- " FFE-1,3- 15
J55-4,6- " Hf(11.2 g, 77.71 mmol, 1.00 Z &) - BRIERESYIE 1000C THE#ES50h
LA1ZE 0°C - AR HCL(20 mLYZ, > HFIZK(500 mL)#7%& - #E-A%)H DCM (300
mL)ZEEL =K ° &G AHER NaOH (1 N, 500 mL)ZEHMK - #7KIEEG -
AR HCIE&{bZ pH 2 » HA EtOAc (300 mL)ZXEVM K - & HFZ AikE R
7K (500 mL)ZEMEMIZR » £5407K NapSO, 5205 B 7R R T RS - BREEEHRY
Z 3-(3-R-5-FEEFA)NER(45-3) (13 g, 64.34%) -

3. tPfEiRS 45-4 Z &R

Q
Br, Br.
OH .
Q\A TIOH, 2%
O\ O\
453 45-4

[0413] 7 3-(-R-5-HEEFE)AIL30 g, 115.79 mmol, 1 EE)R =% F4E
B&(90 mL) 2 FAHRAE 208 THRFE 2h FEHTE 0°C T IRIIVKZK (1000 mL){§E 2 FEY)
ZER © B EtOAc (500 mL)ZE =% - &t A H#EH NaHCO; (500 mL)%:
TR » 847K NapSOL 2R » TEIRER T BME » BFSH R ERiTHI A U T 5
R TEIE B CIS WVRE  BEIH » JA7K 2 ACN > £ 40 min Y 35%Z 65%
BB (HMIES - UV 254 nm » J&15 1.6 g EHBERR L 5-R-T-FEE-2,3-—&-1H-
Bi-1-E(45-4) -

4. HPfEE 45-5 T AR

Br BH3-Me2S  Br.
R-CBS

o 9 npcm _o OH

55 289 H(RHHREAE)
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[0414] 1£-10°C F[A 5-8-7-FHEE-2,3-— & -1H-E-1-F6(1.68 g, 6.97 mmol, 1
EE)RA THF (60 mL)$ > 7RI R-CBS (1 mol/L JAFZH » 1.185 mL, 1.19
mmol, 0.17 E8) - [A7F-10C T#E$#E 10 min 27 LRI BHs-Me,S (10 mol/L,
1.18 mL, 11.8 mmol, 1.70 B &) - FEEESWFE =R N EH 1h FUKZK(10 mL)2%, -
HF EA (100 mL)ZEMR - &6t AHE AR K100 mL)ZEHE @ & Na,SO,
HZKR - AEREE T RME R SRR AT ACN RoK{E RBHTRAETEE -
2% 680 mg (40%) 2 H B ERE Z (15)-5-R-T-F & F-2,3- & 1H-Ei-1-F#(45-5) -
5. RGEE 45-6 &L -

Br.
DPPA, DBU  BF |
B R 3-15°CA2h (
. ’ : N’3

45-5 45-6

[0415) 7#F OC T m\I(IS)-5-}R-7-H & E-23-"%.-1H-%i-1-F% (650 mg, 2.67
mmol, 1.0 ZE)FFZE10 mL)d 7 B0 DBU (1221.2 mg, 8.02 mmol, 3
E8)F DPPA (1471.7 mg, 5.35 mmol, 2.0 B &) - ¥ 10 h 1% - FI/K(10 mL){#ER
YDA 3 H A EtOAc (30 mL)zZ5EU =K - f&-&Ht 2 B e FHEE/K (20 mL) G - &K
/K Nap, SO FZ)EE » TERE TRk HFE W B ER EHTHIF PE/EtOAc (3:1)51T
#EfTal » B3I 530 mg (74%) 2R = EMRYZ (IR)-1-BEFF-5-8-T-HaE
-2,3- & -1H-E1(45-6) -

6. FIEIRE 45-7 7&K :
Br PPhs, KOH  Br
; :\( THF, H,0 i QE;
o_ Ns o_ NH
456 45-7

[0416] [E(IR)-1-BEE-5-8-T-FEE-2,3-—5-1H-Fi(550 mg, 2.05 mmol,

1.0 E &) THF (6 mL)H ZIEHZ T4 PPhs (645.7 mg, 1.2eq) K 27K(1.5 mL)

5 290 H(EHHHE)
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t17 KOH (287.7 mg, 5.13 mmol, 2.5 & &) KNEEYEER TR 1 hy H7E 50C
TRHER - ES YRR TR 1815 1.5 g 8B (UR)-5-8-T-FEE-2,3-
TR TH-E-1-BE (45 2R E
7. RS 45-8 &K
Br Boc,0 Br\@
45-7 45-8
[0417] [ HUR)-5-R-T-HEE-23-Z&-1H-51-1-(1.5 g ZRBALRIPR R
EWNFY DCM (6 mL) R 7 75710 TEA (601.8 mg, 5.95 mmol, 3.0 & &) Boc,0
(649.0 mg, 2.97 mmol, 1.50 F &) - 70 NEH: 2 h 18 » KRS R T B4
HFEBRAE R R T AT e L - B CI8WIE ; BEhH » K
2~ ACN  7F 30 min N 30%Z% 70%1%&? ; (EUHIES - UV 254 nm » 55330 mg £
REEERY. N-(IR)-5-S8-7- 482,38 | H-2i-1 L ek I 5 = T 247
(45-8) -
8. dfipE 45-9 7 &K
B' K{Fe(CN}e 3H0 fC\@Q
R T
45-8 45-9
[0418] FEERRA FE N-[(JR)-5-8-7-FEHE-2,3- _&-1H-Ei-1- KA H
B8 =T AFE(320 mg, 0.94 mmol, 1 E ) “EElE(4 mL) K K(1 mL) 2 R0
1 K4Fe(CN)s.3H,0 (197.5 mg, 0.47 mmol, 0.50 &) - 25 2 4% X-PHOS (14.7 mg,

0.02 mmol, 0.02 ‘& &) Kz X-Phos (8.9 mg, 0.02 mmol, 0.02 & &) - B EES¥{E 100T
THERE 8 h SAIZEER » F7K(20 mL)#HRE - HA EA 20 mL)ZEE=R © &
HrZARIE /K20 mL)7EHE - &KhilkoNEZE - B4E AR/ BFIA PE/EA

% 291 H(BFHRESD)
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(L0/1 AR HET T4 E » 58] 190 mg (74%) 2 5 EE#E 2 (R)-(5- A 7T-F & 4:-2,3-
CE-1H-E5-1- )l RS =T E R (45- 9)
9. thfHAE 45-10 7 &HL

HO.
NG HCl !
\Q:? "NH, HoN
—HO *
O I?IH TEA, EtOH 0 [}]H
Boc Boc
45-9 45-10

[0419] & N-[(IR)-5-8H-7T-HEE-23-&-1H-i5-1- A EFRE=T%
F5(180 mg, 0.62 mmol, 1.0 & 8)# EtOH (3 mL) 2 711 TEA (126.3 mg, 1.25
mmol, 2.0 & &) & K HrEf558(86.3 mg, 1.24 mmol, 2.0 E &) - BERSYE 60C T
TRPERRR EEREE T R4S » 1815 300 mg 2R BEREZ N-[(IR)-5-(N-AREHPL
B)-7-FHEEE-2,3- 6 1H-5- 1 - E AR B E =T ERR45-10) -

10. s 45-11 2 &5k

HD \/”\ )k/ /_—<N
H IERR, 100°C. O.
Boc 45-11 Boc

45-10
[0420] [ N-[(IR)-5-(N-FEELFPREL)-7-FR F5%-2,3- &~ 1H-Ej-1-Z g B
55 =T £F5(270 mg, 0.84 mmol, 1.0 E 8N "Ik mL)F 2 AR IINEA
BEEERE(108.2 m, 0.83 mmol, 1.0 8) - IPRAYIE S0C T 1 h E£ 100C
THERE Th AAIEZR  [EREE T RkE A IBE R @RI PE/EOAC (9:1)
T TAIE - B8] 170 mg (56%)E H B[RS 2 N-[(/R)-5-(5-Z7-1,24-EE 1
3-E)-7-BHEE-23- A 1H-AI- - B AP =T Al5(4s-11) -
11. RS 45-12 7 &H%

% 292 H(EHHRAD)
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\,_.% Q N
881’3
J\’:? DCM, 0- Eim

A0 Bacd’ oH NH;

45-12
45-11

[0421] #F OCFIE N-[(JR)-5-(5-7.55-1,2,4- 158 — .3 55)-7-EHEE £-2,3- T &,
-1H-85-1- B R R RS 55 = T AL H5(160 mg, 0.45 mmol, 1.0 & &) DCM (3.0 mL)
2B AN I =IRE(2.23 mL, 2.23 mmol, 5.01 E8) - MEEYEZRT
FRFE 80 h LAIZE 0°C » B MeOH (ImL)ZJ - TEREE R4 - BFEthEER
HPLC LU #34740(1: (2 9% SHIMADZU (HPLC-01)): &4 » X Bridge Prep
OBD C-18 & #E » 30*150mm 5 pm ; BEFH - 7K(10 MMOL/L NH4HCO3) 5z ACN
(1£ 8 min [N 34%1H B H & 52%7H B) ; {EHI28 254 nm > 5] 30 mg (20%) 25

" EBE Y N-[(IR)-5-(5-Z.Fs-1,2,4-158 — -3 56)-7- 882, 3- — 4 - 1 H-5- 1 -k ik
B THERGS-12) -
12. (&Y 609 2 &5

0
O-n HO
/’<\ N \ O'N@
J\Q:? HATU, DIPEA, DMF \)\N /S\/\
OH NH,
[0422]) [of 1-EAES-1H-0E-4-FAE£(21.9 mg, 0.17 mmol, 2.0 & &) DCM (0.5

mL)F 2 ZERAN HOAt (13.0 mg, 0.10 mmol, 1.1 &) - EDCI (18.3 mg, 0.10
mmol, 1.1 E &) DIEA (22.5 mg, 0.17 mmol, 2 £ &) - B RAYEEE TS
min > Z &N N—[(JR)-S-(S—Z%—1,2,4-11%:[[%—3—%)-7-¥$;_.%—2,3—:;%_x-lH-é’ﬁ—l—
E R RS = T EES(30 mg, 0.09 mmol, 1.0 & &) - ¥R WESETHERE 2h
B HPLC MR B (T4t - (2 9% SHIMADZU (HPLC-01)) : &
¥ > X Bridge Prep OBD C18 &4F » 30*150 mm 5 pum ; f£&8h#H > 7K(10 MMOL/L

55 293 H(ZWHHE)
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NILHCO;)F. ACN ({£ 8 min P 26%4H B B & 45%4#H B) ; {EDHIZE - UV - &5 25
mg FEY) - HEHRFIERFEE HPLC FIF B M (EUAL HPLOEYBEEY) - &
#¥ » CHIRALPAK IE, 2#25 cm, 5 um ; 58 » ShE:DCM=3:1(}* MeOH 227 10
mM NH;3) & EtOH (f75f 50% EtOH/HE 3% 16 min) - %] 11.1 mg (36%)2 [ t[H
B N-[(IR)-5-(5-2.5-1,2,4-18 -3 5)-7-$8 -2, 3- — &~ 1H-25-1- 5] 1- FH &
-1 H-IHEog-4- FRER ({9 609) - LRMS (ES) m/z 354 (M+H) - "H NMR (300 MHz -
{}5-d) 8 9.62 (br, 1H), 7.90 (br, 1H), 7.75 (br, 1H), 7.50 (br, 2H), 6.30 (br, 1H), 5.49
br, 1H), 3.95 (s, 3H), 3.27 - 3.19 (m, 1H), 2.99 (m, 3H), 2.72 (s, 1H), 2.15 (s, 1 H), 1.46
(br, 3H)

[0423] DAT{EAYEEERSETEMEEY 609 Fraft 2 J7 /AL J7 AR B

IE&YI45% | LRMS (ES) m/z
562 M+H=356
588 M+H=372
699 M+H=356

1 46
L&Y 144 Z &1L

1. RS 46-2 ZERK |

LN | e
"w&k@[? HCL( Mﬁs\:ﬂ%ﬁ*ﬁ

DCM NH.
HN-po¢ 3
Boc 6.2 HC

46-1
[0424) AFZETE N-[(3S)-6-(5-2.%5-1,2,4-18 — Mk-3-5)-2,3- 4~ 1- 58Ik
IR -3-EE fr B R e 25 — T AE(900 mg, 2.716 mmol,v 1 E8)ADCM (10 mL)F 7 &
PEATR RGN HCL (4 M A ZBéke S » 10 mL, 329.119 mmol, 121.2 EE) ° R’
EYHEEE NERE 1 h AR TR - 1558 739 mg EIREBEREZ (3S)-6-(5-

 ZEE-12 A-ngE T mR-3-EL)-2 3- TR - - AR -3 - R R R

55 294 H(ZFHHHEB)
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2. PRIEE 46-3 ZEHL -
\’é)‘N o N o

NJ\@(} CI)J\O NJ\@?
>COg, B HN O

5 T_,'ézl K,COg, THF N ﬁ\@
[0425] 4 O°C FIH(3S)-6-(5-Z.5-1,2,4-15 —s-3-55)-2, 3- — &5 -1 - FE kIR -3-
e EEFEEE(700.0 mg, 2.62 mmol, 1.0 & 8)) THF (50.0 mL) 7 $BRE IR R G Rl
K,COs (722.8 mg, 5.2 mmol, 2.0 & &) K 5 F5E:(450.33 mg, 2.876 mmol, 1.10

B) - BT RaYEER MR 4h BRKREE - KOURYEEY - F BtOAc
(10 mL)FEH =2 - $7K/BFH BtOAc (50 mL)EERURI K - 5 & 2 5 M8 F K (50
mL)ZE > &XH7K NapSO, 8Z0% - J24E » HAER R X PE/EA (4/1)ANTHE T4
k- 1550 0.88 g (96%)E HEB[ERE 2 N-[(35)-6-(5-2.%-1,2,4-18 _14-3-5)-2,3-—
G- 1 -k -3 - B B R B AR S - LRMS (ES) m/z 352 (M+H) -
3. (L&Y 144 2 &R

0’"?"-‘
- a |
\——‘gl I N | =0,
rk(:jle ==
HO. __~~
N
0 OH N H s-(

i HWD TEA, AC ffr 5

[0426] FEERTHE N-[(35)-6-(5-Z5-1,2,4-18 —-3-58)-2,3- &~ 1- 5K FH 0k
IR 3- 2L B B A 45 EE(80.0 g, 0.23 mmol, 1.0 2 B)H ACN (4.0 )b #8844
PRE RN Z —E2(17.0 mg, 0.27 mmol, 1.2 2% TEA (46.1 mg, 0.456 mmol,
20E8) - o EFTRRAYIE 65°C T 4 h» SAIE S » E3EEAUST HPLC
FUF DU {740 © (BHE © Xselect CSH OBD & 30%150 mm 5 pm, n 5 %
B A : 7K(10 MMOL/L NH4HCO3+0.1% NH3.H20) » # &4 B : ACN ; Jii#E :
60 mL/min ; BEEE © 72 9 min Y 18 BZ 38 B) » /25 26.5 mg (36%) 2 M 2R

25 295 H(EWHRHES)



1835770

N-[(38)-6-(5- 21,2, 4- B 3-58)-2,3- 41 S JFI0 -3 SRR B 2-Yk
Z B (B4 744) (26.5 mg, 36.45%) - LRMS (ES) m/z 320 (M+H) « 'HNMR ((300
MHz, DMSO) § 7.94 (s, 1H), 7.56 (d, ] = 7.4 Hz, 1H), 7.48 (s, 1H), 7.35 (s, 1H), 5.38
(d, J = 6.5 Hz, 1H), 4.74 (s, 1H), 4.31 (d, T = 9.8 Hz, 1H), 4.02 (s, 2H), 3.55 (s, 2H),
3.00 (q, J = 7.5 Hz, 2H), 1.33 (t, ] = 7.6 Hz, 3H)

[0427] DATEEWGEERESTELEY 744 Briall 2 5 AR J7 AR B

(cepmsr | TRMSES) ) ampey | D (Y
299 M+H=323.1 740 M+H=345
300 M+H=349.1 741 M+H=331
301 M+H=365.1 742 M-+H=347
302 MHH=378.1 743 M+H=347
723 M+H=343.1 744 M+H=320
724 M-+H=343.1 745 M+H=319
739 M+H=345 746 M-+H=333
LB B-1
RS

[0428]  ARRPEEERANIE S BB bAME 2R OIUEER Y ATP BEK
ZIHE - BRI B ARGRAE T - FEERFE RS BRI (R4 triton X-100)fF1E MEA
DA O BB B LB DR R B4 - PLRRTE RRRIE R AR vl
B » E5EHRE LT EIERE O - URSERIRTLL Ca
HEHFOKIE ATP ZEES] - TECERRBREBZFESZEGN] > 25% ~ 75%)Z
Ca’ B TANT I EHREEHAE LEMEFENAFE T ATP BREE - £
PR PIEE 8 B L4 2= EBE (PK/LDH){E S EE Z St HE/ N T Bl Z S A L gL
R4 ATP BEEMIBRRZAET] - b irFEth%E b NADH iGHlEEREE L
ADP F4E R ATP > fEMAE 340 nm BREEE TR - RSN THIZAT -
SHEA OB R4 2 s IEN: - BERERAUREERGZ 50% (pCas)Zk
75% (pCass)iE{b 5B ENE R AINFHE/ N T Bl Z IS B4R - FrA

55296 H(ZYRHESD)
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B SRS 12 mM PIPES (NEMER-NN-EQ-Z %) - 2 mM £/L#E
pH 6.8 X EAR(PM 12 &RENR) T EH] - TR 1 mg/mL 4~ g LR
4~ 4'U/mL AERESSEE - 6 U/mL YEEE%HE ~ S0 uM ATP ~ 0.1 mg/mL BSA (4
M3EEEES) + 10 ppm 3% ~ 1 mMDTT > 0.5 mM NADH ~ 1.5 mM PEP + 0.6 mM
EGTA 2 PUZERHRE4E ATP BiiE s 50%EY 75%E k2 287 CaCl, - Al
S EEYZEREERER A F - FARZ &GRS ik 2 SRR 2R

BUHE -
FTA
{E&% | coMF75 | COMF75 | {EE€% | CDMFE75 | CDMF75
?ﬁ%}}% ICis (M) | ICso (uM) ﬁﬁ% ICys (nM) I1Csp (uM)
1 45 21.7 374 1.7 6.4
2 0.6 2.0 375 10.6 >39.2
3 1.8 7.0 376 3.9 185
4 0.43 1.6 377 45 17.8
5 1.14 5.1 378 2.1 12.2
6 0.7 3.4 379 39.2 >39.2
7 1.1 4.8 330 2.2 10.3
8 0.4 1.4 381 39.2 >39.2
9 1.4 6.7 382 2.7 10.1
10 1.0 3.4 383 3.4 11.6
11 0.8 3.4 384 39.2 >39.2
12 0.6 2.0 385 0.5 1.7
13 0.5 22.1 386 0.3 0.8
14 392 >392 387 0.5 1.3
15 0.6 2.0 388 0.9 2.8
16 8.9 >392 389 0.6 1.9
17 2.3 11.3 390 0.4 1
18 1.1 6.8 391 1.3 4.6
19 1.3 4.6 392 0.9 2.7
20 2.3 >39.2 393 0.4 1.2
21 0.7 2.9 394 1.2 4.1
22 55 28.2 395 3.1 13.5
23 5.8 31.4 396 0.4 1.6
24 2.1 8.0 397 0.9 32
25 3.9 16.5 398 0.4 1.2
26 7.8 30.5 399 0.3 1
27 0.8 3.3 400 0.8 2.8
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{&%) | cDMF75 | CDMF75 | 16&% | CDMF75 | CDMF75
gae | ICs(uM) | ICso (nM) 8o IC;s(uM) | ICsy (uM)
28 0.8 3.4 401 0.9 3.0
29 1.2 53 402 1 3.8
30 0.8 2.3 403 0.4 1.2
31 1.0 36 404 0.4 1.2
32 0.6 23 405 0.6 23
33 1.3 4.3 406 1.9 7.7
34 2.1 8.1 407 3.2 13.8
35 0.5 1.6 408 2.8 12.8
36 0.9 4.7 409 0.2 0.7
37 2.1 9.7 410 0.9 35
38 22 9.5 411 0.7 3.2
39 31.0 >39.2 412 0.5 1.8
40 3.9 16.2 413 0.4 1.5
41 6.6 >392 414 0.2 0.6
42 72 31.6 415 0.5 1.7
43 43 14.1 416 1.2 42
44 33 12.3 417 0.2 0.6
45 2.1 7.6 418 0.3 1.2
46 1.2 42 419 1.2 47
47 1.4 5.0 420 0.4 1.4
48 1.4 49 421 0.3 0.8
49 9.8 >392 422 0.4 1.5
50 1.5 5.2 423 0.3 1.2
51 1.2 36 424 0.2 0.6
52 1.6 49 425 0.3 1.2
53 2.5 8.8 426 0.8 26
54 2.2 7.8 427 0.5 1.6
55 2.0 6.8 428 1.0 3.4
56 25 8.5 429 0.5 1.5
57 2.8 8.9 430 1.0 32
58 4.8 21.0 431 0.3 0.9
59 5.7 28.2 432 0.8 25
60 2.3 8.3 433 0.3 0.9
61 1.1 35 434 0.7 2.4
62 1.5 8.7 435 2.6 11.3
63 23 10.1 436 0.6 2.1
64 1.2 5.1 437 8.8 34.4
65 0.8 3.0 438 3.7 15.8
66 1.2 45 439 1.1 4.8
67 0.9 47 440 2.7 10.7
68 1.6 6.1 441 3.4 13.9

55 298 H(BHIHHEE)
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&Y | coMrF75 | ¢cDMFE75 | {E&Y | CDMF75 | CDMF75
Rk IC:s (uM) | ICsp (uM) ?ﬁ% IC15 (nM) ICsp (nM)
69 0.6 23 442 2.5 12.6
70 1.4 4.8 443 0.7 2.6
71 0.4 1.2 444 1.6 7.9
72 0.3 1.0 445 0.8 3.0
73 0.7 2.5 446 0.7 2.6
74 223 >39.2 447 1.8 9.3
75 0.9 3.1 448 0.3 0.9
76 1.7 6.1 449 0.5 1.5
77 4.9 26.0 450 3.2 12.4
78 2.6 13.6 451 23 7.7
79 4.6 22.7 452 43 20.3
80 275 >39.2 453 0.2 0.7
81 1.1 3.7 454 0.5 1.8
82 0.5 2.0 455 0.2 0.7
83 1.9 7.8 456 0.3 1.1
84 2.7 10.8 457 1.2 53
85 55 24.1 458 2.0 9.2
86 4.1 14.9 459 0.4 1.2
87 3.7 15.7 460 1.3 55
88 0.7 2.5 461 1.3 6.5
89 1.0 33 462 0.4 1.4
90 0.4 1.9 463 0.7 2.4
91 0.5 1.8 464 0.4 1.4
92 0.3 0.8 465 0.7 2.6
93 0.2 0.9 466 0.8 2.9
94 5.2 26.6 467 2.1 8.4
95 1.9 8.0 468 6.6 392
96 3.0 13.4 469 0.3 1.1
97 2.0 7.8 470 4.4 16.8
98 13.1 >39.2 471 1.9 7.1
99 0.6 2.6 472 0.8 3.1
100 0.7 3.0 473 1.1 3.8
101 0.3 1.1 474 0.6 2.2
102 1.6 5.8 475 0.9 3.8
103 0.7 22 476 42 19.5
104 1.7 6.3 477 8.5 39.2
105 22 8.9 478 2.9 11.9
106 0.8 2.8 479 4.5 23.1
107 0.5 1.7 430 6.6 39.2
108 52 24 481 1.9 7.8
109 1.9 7.1 482 3.9 15.9
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{L&% | CDMF75 | CDMF75 | 1E&% | CDMF75 | CDMF75
gﬁ% ICis (uM) | ICso (M) ?ﬁgﬁ ICys (uM) ICsp (uM)
110 39.2 >39.2 483 2.0 6.8
111 1.1 3.7 484 39.2 39.2
112 1.5 52 485 1.2 4.1
113 0.3 1.3 486 4.1 243
114 0.5 2.0 487 0.9 3.4
115 0.3 0.9 488 1.1 43
116 0.3 1.5 489 0.6 2.2
117 1.9 10.1 490 1.6 6.9
118 19.3 >39.2 491 1.0 3.7
119 39.2 >39.2 492 1.1 4.0
120 2.4 9.8 493 5.6 214
121 1.0 3.1 494 2.4 10.0
122 0.5 1.8 495 10.0 392
123 0.5 1.7 496 7.1 . 343
124 0.3 0.9 497 7.4 39.2
125 1.6 6.2 498 7.9 34.7
126 1.6 5.7 499 2.4 39.2
127 1.7 7.7 500 1.0 6.5
128 2.6 12.2 501 0.3 1.1
129 0.5 1.5 502 2.0 8.0
130 2.5 10.3 503 0.8 3.4
131 1.4 54 504 4.4 16.6
132 43 17.7 505 6.5 292
133 1.5 5.7 506 4.5 20.0
134 39.2 >39.2 507 32.6 39.2
135 39.2 >39.2 508 2.6 11.3
136 0.8 2.8 509 32 12.8
137 1.2 4.9 510 1.9 7.9
138 0.8 2.9 511 3.0 14.0
139 3.6 17.3 512 4.5 18.2
140 7.6 >39.2 513 2.2 10.9
141 0.3 0.9 514 27 11.0
142 0.5 2.4 515 43 19.5
143 0.3 1.0 516 39.2 39.2
144 0.6 2.3 517 2.2 9.7
145 39.2 >39.2 518 27.8 39.2
146 21.2 >39.2 519 1.9 8.7
147 1.3 6.2 520 1.8 8.1
148 2.9 13.5 521 1.2 5.0
149 39.2 >39.2 522 2.0 9.1
150 0.3 1.2 523 29 13.3
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{&%) | CDMF75 | CDMF75 | \EE€% | CDMF75 | CDMF75
?ﬁ% ICis (uM) | ICsp (uM) gﬁ% ICi5 (M) ICso (uM)
151 0.5 2.0 524 1.7 73
152 0.6 2.2 525 0.7 25
153 0.5 1.9 526 0.4 1.3
154 04 | 1.5 527 0.3 1.1
155 1.0 4.1 528 1.1 49
156 1.1 4.7 529 1.8 6.8
157 1.4 5.9 530 2.6 8.9
158 0.7 2.8 531 4.1 25.1
159 1.9 8.4 532 1.1 55
160 6.5 31.3 533 1.5 8.7
161 1.1 4.4 534 2.2 13.5
162 1.6 6.4 535 1.0 5.8
163 0.8 3.1 536 1.1 35
164 8.2 >39.2 537 0.4 1.8
165 4.6 235 538 0.7 3.3
166 2.0 7.0 539 1.3 6.0
167 1.0 3.8 540 0.7 2.9
168 1.1 3.8 541 1.2 5.2
169 0.5 1.8 542 0.9 3.5
170 3.8 15.9 543 4.6 17.3
171 1.7 6.9 544 34.9 39.2
172 8.1 >39.2 545 3.2 13.1
173 39.2 >39.2 546 15.5 39.2
174 1.1 3.8 547 0.4 1.5
175 0.4 1.4 548 11.8 39.2
176 1.2 4.5 549 39.2 392
177 0.5 1.8 550 13.1 39.2
178 1.9 6.8 551 3.6 14.6
179 0.7 2.2 552 13.7 39.2
180 1.7 5.8 553 1.2 5.1
181 1.1 4.0 554 0.4 1.5
182 1.0 4.1 555 1.0 35
183 0.3 0.9 556 1.4 7.6
184 0.4 1.4 557 0.4 1.4
185 0.8 2.7 558 2.0 8.3
186 0.7 24 559 1.4 5.7
187 11.5 >39.2 560 1.3 4.7
188 53 23.6 561 1.4 7.0
189 1.4 5.1 562 0.3 1.0
190 0.6 2.0 563 0.4 1.2
191 0.3 0.9 564 0.2 0.6
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{E&% | cbmMr75 | CDMFE75 | {6&% | CDMF75 | CDMF75
s ICis (uM) | ICs (nM) &t 1Cys (uM) ICsp (uM)
192 1.0 3.8 565 0.3 1.1
193 0.5 2.1 566 0.2 0.8
194 0.7 2.6 567 0.3 1.0
195 10.1 >39.2 568 0.4 1.6
196 45 17.4 569 0.7 2.8
197 3.2 12.4 570 0.4 1.4
198 2.0 7.2 571 0.4 1.3
199 6.0 24.1 572 0.5 1.8
200 2.6 11.3 573 0.9 4.1
201 1.4 5.4 574 1.0 4.2
202 2.6 10.5 575 1.1 4.2
203 1.0 3.6 576 3.5 152
204 0.5 1.8 577 0.4 1.3
205 1.1 4.0 578 0.4 1.2
206 0.7 23 579 1.2 5.1
207 1.0 3.6 580 3.1 17.6
208 0.5 1.6 581 0.4 1.4
209 0.9 3.3 582 0.4 1.3
210 0.5 1.6 583 0.4 1.3
211 0.8 2.8 584 0.3 1.2
212 1.7 6.0 585 0.5 25
213 1.2 47 586 0.5 23
214 1.3 4.9 587 25 12.9
215 3.0 12.4 588 1.2 43
216 1.3 4.9 589 0.7 23
217 0.6 1.9 590 1.4 6.8
218 0.5 1.6 591 4.4 9.8
219 0.7 25 592 2.7 10.9
220 38.3 >39.2 593 0.5 2.1
221 0.6 2.0 594 1.4 5.8
222 0.3 1.0 595 0.3 1.0
223 1.3 4.2 596 0.8 25
224 0.6 2.1 597 0.5 1.9
225 392 39.2 598 39 15.7
226 1.2 4.0 599 0.9 3.2
227 0.7 2.2 600 35 16.5
228 0.3 0.8 601 1.6 . 73
229 0.5 1.4 602 4.1 16.9
230 0.6 1.8 603 0.3 1.0
231 0.3 1.0 604 0.3 0.9
232 0.7 24 605 0.8 3.4
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&% | CDMF75 | CDMF75 | {1E&€% | CDMF75 | CDMF75

ot | ICis(uM) | ICsy (uM) A IC;s(uM) | ICs0 (UM)
233 0.3 1.1 606 4.6 22.6
234 1.9 8.0 607 2.9 15.4
235 1.2 4.8 608 1.2 4.6
236 0.5 1.8 609 0.3 0.9
237 1.1 3.6 610 2.0 8.6
238 0.3 1.0 611 0.7 25
239 0.7 2.1 612 0.7 2.1
240 0.3 0.8 613 0.4 1.4
241 0.2 0.8 614 34 14.7
242 0.5 1.5 615 0.4 1.4
243 1.3 4.7 616 4.5 229
244 1.6 54 617 0.3 1.2
245 1.0 3.4 618 0.3 1.1
246 1.1 35 619 0.6 2.5
247 0.8 2.6 620 0.2 0.6
248 0.4 1.5 621 1.6 6.1
249 1.4 5.2 622 0.9 3.6
250 1.0 3.6 623 0.4 1.6
251 0.5 1.5 624 0.4 1.5
252 0.4 1.5 625 0.8 3.0
253 0.3 0.8 626 0.5 1.6
254 1.3 4.9 627 35 15.0
255 0.8 2.6 628 0.3 1.0
256 0.5 1.7 629 2.1 9.4
257 0.4 1.0 630 0.5 1.8
258 1.5 5.7 631 0.5 1.8
259 0.8 3.0 632 0.5 1.5
260 0.4 1.4 633 0.2 0.8
261 0.4 1.2 634 0.5 2.1
262 0.7 1.9 635 0.3 1.1
263 2.8 10.5 636 0.6 22
264 1.8 6.6 637 3.1 11.6
265 1.0 3.4 638 1.0 3.9
266 0.9 2.7 639 0.3 1.1
267 1.2 4.4 640 0.5 2.1
268 1.9 5.1 641 1.4 5.7
269 1.1 35 642 1.4 5.8
270 0.9 3.1 643 0.6 2.1
271 43 17.1 644 1.5 5.9
272 1.2 43 645 1.6 7.0
273 0.7 2.4 646 2.2 9.0
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{L&% | coMF75 | CODMFE75 | &% | CDMF75 | CDMF75
&3t | ICis(pM) | ICso (nM) &R ICis(uM) | ICso (uM)
274 4.0 15.0 647 0.3 0.9
275 0.8 2.9 . 648 0.4 1.3
276 2.6 10.1 649 0.9 3.4
277 1.4 54 650 0.6 2.2
278 1.3 5.2 651 4.6 22.6
279 22.4 >39.2 652 0.5 1.5
280 0.7 2.7 653 0.2 0.7
281 0.9 >39.2 654 0.6 2.2
282 0.5 1.9 655 0.6 1.9
283 9.6 >39.2 656 1.9 8.1
284 38.5 >39.2 657 0.3 0.7
285 9.3 >39.2 658 0.3 0.9
286 2.1 10.2 659 0.5 1.7
287 39.2 >39.2 660 0.6 2.0
288 10.6 >39.2 661 0.3 1.1
289 39.2 >392 662 1.6 7.2
290 39.2 >39.2 663 23 19.6
291 17.3 >39.2 664 0.5 1.9
292 39.2 >39.2 665 0.4 1.8
293 20.4 >39.2 666 0.8 3.4
294 15.6 >39.2 667 0.9 3.7
295 4.9 >39.2 668 0.6 2.2
296 5.8 >39.2 669 0.5 2.3
297 39.2 >39.2 670 5.8 26.6
298 39.2 >39.2 671 6.5 30.2
299 6.7 30.9 672 3.2 13.7
300 12.3 >39.2 673 2.8 13.0
301 9.5 >39.2 674 1.9 7.4
302 39.2 >39.2 675 0.8 2.7
303 0.6 2.7 676 0.5 1.8
304 0.2 0.7 677 0.3 0.9
305 0.3 1.2 678 0.7 23
306 0.9 3.7 679 0.8 3.0
307 0.6 2.9 680 0.5 1.7
308 0.7 2.8 681 13 5.9
309 39.2 >39.2 682 0.4 1.6
310 2.9 11.3 683 1.1 4.6
311 1.8 6.3 684 1.1 5.0
312 0.7 2.4 685 0.7 2.6
313 1.6 6.5 686 0.9 3.1
314 0.7 2.4 687 1.0 4.4
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1E&%1 | CDMF75 | CDMF75 | {EE&% | CDMF75 | CDMF75
?ﬁgﬁ ICis (uM) | ICso (uM) ?ﬁ% ICy5 (nM) ICso (uM)
315 6.1 26.4 688 1.7 6.8
316 15.6 >39.2 689 0.6 2.1
317 2.7 12.1 690 4.4 21.3
318 22 9.3 691 1.5 58
319. 1.3 5.3 692 1.0 4.6
320 0.7 3.1 693 0.9 3.7
321 0.4 1.3 694 1.8 7.0
322 0.3 0.9 695 2.1 7.8
323 0.3 0.9 696 1.1 4.2
324 0.8 3.2 697 0.9 3.7
325 0.5 1.9 698 0.9 3.5
326 0.6 2.4 699 1.7 7.5
327 1.8 8.2 700 0.7 2.6
328 1.2 >39.2 701 0.3 1.1
329 1.7 7.0 702 2.6 11.7
330 3.8 17.7 703 1.7 6.2
331 20.0 >392 704 2.6 11.4
332 39.2 >39.2 705 4.9 28.1
333 0.3 0.9 706 0.6 25
334 0.6 1.9 707 0.9 3.6
335 19.1 >392 708 0.6 2.8
336 30.9 >392 709 0.6 2.3
337 24.7 >39.2 710 0.4 1.9
338 392 >39.2 711 0.8 2.8
339 0.4 1.2 712 0.5 2.4
340 0.3 0.7 713 2.7 11.0
341 1.9 7.3 714 1.4 5.5
342 8.0 >392 715 0.4 1.5
343 1.8 6.6 716 1.4 5.9
344 8.6 >39.2 717 0.4 1.8
345 0.2 0.8 718 1.1 5.2
346 0.9 3.2 719 0.8 3.7
347 0.5 1.6 720 23 10.4
348 0.5 1.8 721 1.5 6.7
349 0.3 0.9 722 1.4 5.6
350 0.5 2.1 723 4.4 20.3
351 18.8 >392 724 1.7 6.8
352 13.0 >39.2 725 0.6 2.9
353 29.0 >39.2 726 1.2 6.0
354 34.1 >39.2 727 1.2 4.1
355 2.9 10.9 728 0.8 3.8
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&% | coMF75 | CDMFE75 | {E&%) | CDMF75 | CDMF75
&RoE | ICis(uM) | ICs (pM) A IC;s(uM) | ICso (M)
356 | 134 >39.2 729 2.6 132
357 0.5 1.7 730 0.7 32
358 0.6 2.2 731 1.1 5.3
359 2.3 9.5 732 0.7 3.4
360 21.6 >39.2 733 1.5 8.9
361 23.7 >39.2 734 0.8 4.1
362 1.9 6.6 735 1.6 8.5
363 47 21.1 736 1.2 5.4
364 1.6 6.8 737 2.4 14.9
365 0.6 22 738 2.1 9.5
366 8.6 >39.2 739 54 242
367 13.9 >39.2 740 1.9 6.9
368 17.6 >39.2 741 1.9 10.5
369 39.2 >39.2 742 3.4 16.6

370 38 19.1 743 7.4 36.7
371 0.7 29 744 0.3 1.3
372 35 15.7 745 0.8 3.8
373 0.9 32 746 4.6 213

EYER B-2
AILARRE S

(i) FEAEA B O E R4 = s -

[0429]  EAEHEN: Sprague-Dawley UM BRI 0 » HE HLBH
FEREAES - 0 ELL 60 cm HO 27 8 R ERREMEENTVE T - B5LA
B T4 2 fERE R & Ca”" 2 B0 Krebs S50 0o 113 mM NaCl-4.7 mM
KCI ~ 0.6 mM KH,PO, * 0.6 mM Na,HPO, ~ 1.2 mM MgSO, ~ 12 mM NaHCO; ~ 10
mM KHCO; ~ 30 mM 4-F&1% ~ 5.5 mM %% 5 10 mM Hepes (£2F Sigma) - [H:
NEFEERE 95% 0,/5% CORAYIMERR - K 30k AAA
IB[EES(Worthington) 57 12.5 uM B E5 R 7 I8 Krebs EEROET O © 50
BSME LB O HRRZ% - BOREEEBE - EROERNE - ERET
0 IR IR B/ N - R E R BT SRS E L » B 10%/1
AEBCSHE BRI IE - ok B EHEIFIN A7 5%BCS K 12.5 uM CaCl,
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ZRETEEIRT - BB R CaCL AR ERIEE R 1.2 mM FH4IRES
§5T 32 1 o BEE SR RN B E TR N B KR (Tyrode’s buffer)(137 mM
NaCl 3.7 mM KCI~ 0.5 mM MgCl ~ 11 mM %j%#% - 4 mM Hepes & 1.2mM CaCl, »
pH 7.4)f « J4IFEAE 37°C T AREF 60 min > 2 4 HEAAETES B AR 438k 5 /NIEPIfE T -
T o@iE QC BANFGELR THRERCER Y 15S0%)RENE HIR
(IS0 ; >EBEZ 250%)paHE 7 WHERIE) » A4 (E YIRS - 550 ElhEs
BRERRT - EFETERIERNT 3%E 8% 2 VAL -

(i) AL E AT A M B -

[0430] WNEREETRTIHARESHEENLANAEZETE (R
%1 20 RC-27NE ; Warner Instruments) - {ERIAHMMIE - =182 37C - B
Fi 37°C B IR BENRUE MR - FIRISEREL | Hz (SHAEEIRIE 20%) BTSN
HIRE - (EEE A BAEW RO H AR ERTER L IR Bt BB - RAEE:
PEHESR - 45 40418 S ALAHARAE TR - (SEF T B ERER(60 Hz-240 Hz)E
RSB IR  EREEEED 240 Hz Y B HEEREBSE
(IonOptix Milton, MA) - — B #IIUHERER FITRE » RIRPHIELE(0.01 uM-15
uM)FEE ZEN AR = 5 o0 - A B G R E sk A AR 2 IR DU
47 SRR R -

(iii) YCHEIETT -

(0431]  4SHE(LAYIAR TR E S8 & T S5 TEF E A A
{EBIRNLAHRE - SR E—4ME - HER(ERRBLEYEREAT 1 28 L&Y
BERRBBLEWEER 5 ) 20 EECES[EtEiEbr e Aol B ik
fTEEE  fEF] TonWizard $REG(IonOptix) /3 4fTe% S OB EE DUHE 2 AT R R & K 4
MR ZBL - WRARER  (FERE-RERGEREDRUEBERE) - 8
ERZGRrRECHAETER | (BRI 03/ B 77 5)*100) - B

B I0THEHHAD)
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Bg > el YRR E e E R« (100 -HEG 2 MEHE R E 7HLEME) « IR
TE B KW BRI (pm/sec) » 2K H (B FI4ERE L S RAVTS{E HE TR SEM -
[0432] {LEYIEAAIREZ 4850 53 2 (FS) BRI R B o

=B
FS% (B .
o ~ ~ l S Z‘g
(LAYESR | ARG | BEEY) Fﬁfﬂg,j;l *H
+ SEM
5 10 73.2 +7.1 5
31 10 233 £18.9 15
82 10 80.6 +5.7 5
100 5 547 +98 5
116 10 72595 g
124 10 84.6 £9.8 6
142 5 67.8 +-5.4 5
184 5 67.4+5.8 5
474 10 752 +3.7 5
542 10 68.4£.8.5 5
FS% = —4Hi (AR 4 IE = B o /AR R S H 4y Eb) < 100 2 SE345{E
EYEH| B-3

[0433]  RECEEBHEME < S MEEEREERUE LB LBt HE

[0434) ERENEFEB(1-3%)REE N2 M Sprague Dawley K B HFEHE S
OB E RSB LTI 2 FHE - TR EE IV T SO EER
REALEYI AT - MRk 2% - RS REGE T ENANEZ 2-D M
o5 - F5H M B GO TTRH MU T st B E a0 =R © (EFRRHT
B R BB AR/ ETRARHAE A < 100) - B EME IV it 8E > e
EZHEILA 1 SRR = (E R EEaTE S MEK G - B LEWERECH 50%A
B2 (PG):16% Captisol:10% — FRE ZFEfF(OMA)H - HEHERFREE DL 1
mL/kg/h 7 BRIRIERL - (EHTERART » DA 5 @R TE M s - EEES
ST BRI G0%E [ - BUMRAE LA LA AT - I
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BB E RTEET ICoE » EAMEE B RIREMEGIIER Y S0%E 2B -
ICs i%%%@%ﬁé‘%% C ':F' °

= C
o ICSO
{EEVRH | s SD. » a0
124 0.7 +0.02
141 1.5+ 0.05
144 3.4+£0.12
142 2.7+0.12
238 5.7+0.31
184 7.2+0.20
183 1.2+0.02
253 1.7+ 0.08
304 1.7 £0.06
222 1.1+0.03
236 11.4+0.6
211 5.4+0.25
365 4.6 £0.17
387 2.4+0.08
100 8.1+0.26
420 2.1+0.05
388 54+0.10
434 93+0.15
433 ‘ 43 +0.11
158 1.1 £0.03
538 10.9 +£0.37

[0435]  SIRNEOREETS - FALEWIRERETL 1 ) sRbe R = (e AT
G M BEXEE - RMEEWHRER 05%KRERESER 2910 (HPMC
2910):0.1% Tween 80 FFRT - HAER&O T EERIFERE—AIE(S mL/ke)iE
25 o 1 24 /NEFIRp B A 2 R SE I IR R BT TR B LT MARUEE RO
BIEECHT o sHEE (eI A EEIERE - (baWEHS s BIE THL

- BRI RZ BEAERR D th 230 RA R MR 77 2R (=100%) Z (R ST EE -

=D |
L&Y | ®HE FS FS
9% | (mgke) | R 1h2h Z2(H | BiEEk 4 h 2 (HEER
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P )

LR 2 K %)
(FHE S.D.) (CEEE= S.D.)
238 2 52+ 10 59+6
183 2 42 + 16 15+ 13
184 2 43+£9 31+£9
253 6 56+9 33+7
142 6 40+9 18+ 11
100 6 604 40+3
387 6 59+ 24 50+ 18
]2 10 65+6 55+8
474 6 64 +8 27+6
542 4.5 71+1 54+7
489 6 65+6 35+ 6
565 8 55+13 43 £ 13
577 4 676 34+11
589 6 73+ 12 46 +3
617 6 64 x4 37+7
664 6 65+4 38+5
697 10 702 45+ 3
709 8 68 +2 31+£3
727 8 63+1 33+1
[0436] ELEZFNOEESSMTEANGITHET - BURE S UHIEHB( L&Y

MAERE - R B h 2 BUREMETHRTZ 1Cs & ICofH » Ho Bl REERI TR R EE

RIEARIEEER . 50% R 10%H% 2 IRE -

=E

g ICs ICy
{LEviRs (nM) (uM)
238 4.9 0.9

183 0.9 0.2

184 7.9 0.8

253 1.3 0.3

142 2.9 0.7

100 9.1 23

387 1.6 0.4

82 4.9 1.5

474 1.4 0.2
542 3.5 0.9
489 24 0.7

565 37 11

577 0.7 0.1
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589 1.6 0.3
617 - 1.2 0.3
664 3.3 1.2
697 8.3 3.3
709 4.3 1.5
727 4.7 1.2
EYIE ] B-4

[0437] HCM/NERETY 7 ¢ a8 LB Rt E
[0438] (ERZcHTEE L KEEEEE OAURE 2/ BEEFE RE ER OE)
OGBS RSP LSRR <~ BERF REEHE » 2%/ NEEEARFERTE o OHLEEER

H#E MHC) £ RN Z A 403 B2 KM 2 % 6 ke i 22 8 (RA03Q) E &£
(Geisterfer-Lowrance S A » Science. 1996 4F 5 F 3 H;272(5262):731-4) » #ELH/IN
ERARETY o BT RERERE - (LR DBBIE R (B O EBEE) 2 2 AIEEFR
BT Geisterfer-Lowrance » |30 308k Jiang %A » Science. 2013, 342(6154):111-4)

[0439]  R403Q /)N BEZHHEA G SIS LA 142 5 24 38 - 15 4
B ekt mE S R OB ST 2 - R RN E B (1-3%)E ~ 2/ N ETES
B LENRECITEM - R E PR E L 2-DMEN 2 H - FEH M
RO RIA T eI EREEERANER R | (FFRARIER- R ER)
FFRREHE R % 100) - FIRMLEY) 142 JBERGEEARIGE 2 R403Q /NE HFESFE
B EIRVIRIE o O =R EE RS 230 -

EEHI B-5

[0440] .OEAE R Z REREZY 7 B (LK

[0441] A Dahl EEUEUDSS) AR (RRISERTEE Y = MBRFESE 2 /78
TRE AL RIS R BIRED) B h 4 bfE & SHE (Fillmore % A » Mol Med. 2018,
24(1):3 ; Dahl € A+ J Exp Med. 1962, 115:1173-90) - SR &5 E@aa > DSS K&
FERETHELME DI ERE - BN BHERE - SFRIhAERERE ~ /ORHE A&

B3I HEHRHED



1835770

lﬁ,\ﬂiﬁ'@é’;ﬁzgﬁfb(Fﬂlmore » 37k Dahls 30308k Sakata £ A » J Am Coll Cardiol.
2001 £ 1 H;37(1):293-9 ; Kim-Mitsuyama % A - Hypertens Res. 2004 £ 10

H:27(10):771-9) |

[0442] DSS kes&%ﬁﬁﬁﬂﬁ’\{ B e e A AU LAY 142 E 6
i o S S BB R S s SR T RS B oA DlgBidE (% - IR B
142 SERORSE SN ATE AR & 2 DSS KB it (L -

[0443) EBEWAFTMZLEY - ARRITEZATNEHRPEGAE L
BRI RS S B EAAS 2 EEY) ~ HE )5‘2737% {i=h “fk’zlttlﬁﬁfh%.
FEIEfR F i iz BTN - HARERZEER - S5 KERERZ
BF1E - At » AXFREZALEY - BREKITEANERZ LILERD - 7TANKE
BIFRE]  MREETAREZ(LEY - AR &ﬁxizfﬁl&f*@wz}ﬁﬁﬁ
BB R ITE -

[0444] AXFHRZESE XREGHIUEE [RHETEBEA -
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