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ERMVIALEY . Hil & T7E R RS LKA

BRI

ANFETEAGUR, WSRO EY . HH &5 MER S
IR BAKTT S, ARATF K —MiE AM) PR & R VIR a4 L&
THEREAT SN A S LS EA RIS, FralfEy KRAS
G12C AR FH 3 R T 1 4% v R B e 88 0 25 v 1 P 3

BREAR

RAS (Rat Sarcoma Viral Oncogene Homolog) ZJ&JE T /N GTP BHHEZKE, |~
BRIETFTEREZEY. NMeb =R RAS H[H (HRAS. KRAS il NARS),
Al FIA N VYR EAI S RAS /N GTP i (HRAS. KRAS4A. KARS4B il
NRAS). HAEHN GDP-GTP =1 —uH R RAMEM . @HEE T eiIA MR
W EBEIRA T GDP (R S H) 45T AMBIRRA T GTP (=
BIR S 46 RAS & A8 78 A0S MRS ) e, R A5
RAF-MEK-ERK. PI3K/Akt/mTOR 7E A [{J A T i@ EE, Mimiszman e K.
WBEF4E (Nat Rev Cancer, 2007, 7, 295-308). RAS & [R7E e . 45 B
A /N B i S 2 P Mo Hh R AR R B, WUEIIRAE RAS EEASRERERES
B3, N S EUERE KRR, DA ER A 2 AR A M. o KRAS RAR &
N0 A A o g R B (W DR, o5 BT IR 16 20~30%

XFTF KRAS & A58 RS Sl 7, IRERS Ay OIS E K
BERE, SR RAH R ISR 1A 29 A AR PR R E B . FEALEZF R T, BT KRAS
I GTP [z 7R, 183 60pM, 1 HANME AN GTP #KEAE mM /K, [AhiX
KELRZF NS FAEY R S ZR W E, B IIE A IS8, 754
WIZG R TIE, FURZ B EEE ) KRAS E 1, 29 eR LBR T . Br
DIASDHIF 5T 2 G ) R AR, A5 BB 4] KRAS N5 5@+ RAF. MEK Al
ERK 258G TE, IA B KRAS MBI B . XRUEWHE —EIrsk, HE
BT UG A Be 5e BT KRAS 155, 10 AL SACERNERR K, FEUX
SELh A UIME KRAS AR L2080 4. Rk, R BME LR R KRAS #H5)
A AR K R S ANME -

KRAS AL SRR E, A4 12, 13 F 61 MradLmise. 12 67/
HARRLEMAIR (G12C) AT N, EZRABAEN . JUH AR/ il
HEEBIEL R (14%), MAMNESE— 25 Bl (4%). fllhe (2%) kRIS,
7536 EERE AFE R, 12 R AR A 22 KT ALK, RET. TRK BRI RAE SR

[0 KRAS 25 2 P RIHE 20, MR 1H 4210 432 Kevan M. Shokat #(#% 2%
JEIOAIE T S LURRRR 10 b A ) T R I LA ST 2 KRAS G12C RABE A Wil #—5
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WP ORI, XML G 5 KRAS RAE A 12 M kAR &, 585 I
T F IR X IR (switch-11 regions) — MBI ALY 14E, #405%E 1) KRAS G12C
TP A AN T 1 B T AR RVERAS AT FEL BB 0 52 Bl 1 045 5 e g R A A
E4ERE 77 (Nature 2013, 503, 548-551). KRAS G12C /NyF #1571 ARS-1620 £ %
Fll KRAS G12C FAE Rt Ay b4 R A il ios A4, B AF MR e IR .
T KRAS G12C =2 Mg dtiffe b 1) R A2 H 1, M H AR KRAS %A RN R A,
PRI HRAE T — A5 R MR BEPEEEFR (Cell, 2018, 572, 578-589).

KRAS G12C W 5] 7 B R 4Mx 2 5 R 2 kil 2 5 2. B R ik
()22 HE /N KRAS G12C #1177 Sotorasib (AMG510) ©T 2021 4£ 5 H 28 H
# FDA it Bni7, T 2082 — IR A GRI7 Haf W KRAS G12C RAZRHED
Y R, (EALSR I — 18 KRAS G12C #1771 LY3537982 ¥ 4% 5 67,
ALRAE 2021 4F 4 HEFEREM R M2 (AACR) F4 B T LY3537982 Ailm IR
AR, BE RN, LY3537982 4% Sotorasib (AR EEIRIRE L T 10 &6, T
2021 4 7 HEENRER—BA, BT 0L, Wa R B 75 miide B T L 22 04 240 KRAS G12C
I o

WA FH KRAS G12C #1741 59 % B 513 40 F5 WO02014152588A1 -
WO02015054572A1. WO02016164675A1. W02017087528A1. WO02017201161A1 .
WO02018119183A2. WO02018206539A1. WO02018217651A1. W02019099524A1 .
WO02019215203A1.W02020081282A1, W02020178282A1. W02021118877A1 %,

KAAE
AT B AT 3Rt —Fid A AM)FTR (1 A P BOL AT 2 T 19 26

(Im)

:/H\:I:F‘:

X A CR'RY)BE C(R'R®)-C(RRY);

Y 4 C(O)B CH,:

Z N CR™EK N;

V A CR’ B N;

A R R 5 H s

R*, R, R® Al RO AR B AH RIBRAS [, L 4% 1 b it 3 (SR 7 K2

2
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FSTE L AW ST S 0 618 SN vz B SN Y A 612 1 S B SN o1 S o8 IE B
o R™
MR“ ;—: R

R i% [ FUE R Ml O ;

FARAFEBAE, H& BBk HER T KR, ft. Gt A,
FRERIGEL, o R R b B AN A R % S AT R R A i R A
IR B v ) — AN B AN BRI BT A

R, R ROATR® M FEEANE, HA EMarihk a7 KR fUL. bk,
M. Pt NR™R™. -C(O)R®. -OR®. -S(O),R®. Hhedk. Zu3fL. FHFAEF
5, R PTA Rk . bR, ZEREL. FFAERIZR ST A A O T ik 1 i
. . KUt FUE. -NRRTY. -OR™. FRgwdt. ZRFRIE. FSILAIZL 5L
Hf— A B AN B TR

FAROMHESURHE, H& A AaEF. kR, 5 biik, sk,
Fdt 2NR7R™. -C(O)NR™R™. -C(O)R". -C(0)OR". -OC(O)R'’. -OR ' -S(0),R "’
-S(0),NR?R®. FRfdt. MFFHE. FSIAALIFH, HbPRRmke . Fheit, &
TR | 55 BN 75 85 MO AT e 1 b 3R et L i Qe 3 L U0 L -NRPR™,
COR', BRETHE. ZRIRIE. F5 LRI A5 B 1 — AN B R AN BURBE BT

R". R, RV fI R MIHEBUREHE, H&EMIhE B Em . [R. bk,
NRJPRYP,COR', B, FRGEAE. JRERAE. SSRGS, b PRRMREL . BR
Bdh. IR, SR ISR AT MR R R AR k. AR
PRk BEEIE. pOULREIE. BUE. NRYRVY, I, bt BRkRdE. ZRFRAE.
75 RNk 5 B o ) — AN A B R TR

R®, R®, RO, R HI R' 7B BRI BN, H 4% 1 o7 vk 15 SUR
TR, Bl PRkTEL. JRIRAL. FIARIJROF A, PP, B
JRIRHE . T HERI R 5 R ST AT R R bedk . SR, bk, AR,
fRE R, KAk, AR IE. FUIE. NRVPRYP. EIE. L. RFREE. S
AN 55 B Y — B AN B LA

R7a\ R7b\ R7c\ R7d\ RQa\ RQb\ RQC\ RQd\ RlSa‘ Rle\ RISC\ RlSd\ R17a;ﬁ:] R17b
AR I A BN A,  FLA% E e e B AR 7 kedd. Bkt Bk,
PRI, IR, KA Rkeit, ks, R, AT RS H
M7 HUE AR 1 kR, AR, B, B, kot befE. fCEEATXIAR
Be A S I — AN B AN BRI T AR5

B R A1 R SAER B TR, b Ik 22 PR3 T e % 1
g, AR, KRt TR, wifObEEE. UL, B, JE. . B
B Rk, BB, AERIE. SRR AN B A BUR L FTEUR ;

o R A1 R7 SAER BRI IR, b Ik 22 PR LT e % 1
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K. AL, Brdb, B, i U, Uk, JAE . &, . R
e FRGEAE. PRBEIE. JRIRAE. JFIERIR P — AN AN BRI AT

o R™ M R SR RUR TR R, o Bk 22 R 2Tk ik 19
Kz, EACEE. pedk. GREAE. mifUbEAE. miUbEESE. B, AL, . &
. Bk, WL, RIRHE. FFRAIK TR AN B A BRI BT

B R™ A R™ AR (O RUR T A R 3, b Bk J4 3R AT ik ik
B NE= VAV B - SN o= B SN oo w58 - SN e R AW ot - SN 1B SN 2 S 5B S =
. BT, L. IRHE. IR AR — AN B AN BRI BT

o RPH R SHER RURF R 5L, S op ik 44 0R AT e ik
Bz, AAHE. bedk. pridds. Ok, mifOhesa s, sk, 2k, gk,
FRk, FRbAL. PRBEAE. FREREE. HESN GO 1 — AN B N B B R

o RCH RP SHIER R TR, o ik 28 R AT e
Hxiz . AR btk besldh. pafQdk. pafQnsis, s, 5. k.
FRdk, FRbEAL. PRBEAE. FBRER. ARG 1 — AN B N HUR SR B R

o R R SHIEREEF— AR, PNk 2R AT e i %
Hxiz . A0, bedk. besldh, pafQdk. pafQslt, s, 25:. k.
PR FRbrAE. RRAR. RIRAE. FEURNA T R AN B A EURER B AL

sANO0. 1. 2. 3. 4. 53 6;

t 0. 1. 2. 3. 485, H

pNO. 1582,

TEARANFF L5 b, Frid pyd UM BRI A B T 28 F 3k, 3
1V oA CRY, R @AM T E Lo

TEAR NS 7 2, Bk s S (IM) PR AL A BRI 2 R Eh,
1V NN,

FEARANFF— s Jy G, i Rl sCM) T AL S DB AT 25 AT &, 3
RERD AT B SV AT 25 FH £

0

Horprs
X 4 C(R*R®)E C(R’RY)-C(RRY);
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Y 4y C(0)BX CHy;

Z N CR™BE N;

A 75 R E R 5 5

R*, R, R® Al RO ZEAEIK B A RIBAS [, L 4% b it 3% SR 7 K2
Pk, Uk, et KAk, KifUBEESL. M. BRIt BILRIEE

0 R13
Z g2 ; — R4

R 3% [ &L %R Pl i .

FA R MFIBEAA, HA F e AR+ sk 5O, bedt, sk,
FRERI L, o TR R b AN A R % ST AT IR O A i B B A
AR P K — AN A BRI AT AR s

R’. RY. RPATR® M FEIBCASE, H& @7k B AR T K&, G, k.
WFE. P, NR™R™, -C(O)R®. -OR®. -S(0),R®. FAfidt. LRI, FFHFN4TF5
B, KRRk, B, RERIE . SRR AL IS L ST AT R A
. bRk, giftrEAE. UL, -NRTR™Y. -OR™M. Fibidh. ZRFRAE. JFALANAL S
HH R — AN B 2 AN B i AR

EAROHMFAIBAH, HEEMTEREAERT. }E. §3E. ik, B,
Fdt 2NR?R™. -C(O)NR™R™. -C(O)R". -C(0)OR". -OC(O)R'’. -OR ' -S(0),R "’
-S(0),NRZR®. FRfdt. MFFHE. FFIEAIALFFHE, Hh PRkt Hkedk, 4
PR | 55 FERN 4 75 R85 MO T AT e 1 b 3R et L i Qe 3 L U L -NRPR™,
SOR', BREEHE. ZRIRIE. F5 LRI A5 1 — AN B AN BRI BT

R'". R, RV A1 R MIHBURHE, H& BB AR [RK. bk,
NR'VRYP, GOR'. . FRgri. EREL. HEMASFE, HpPRRRRE. K
PEdh, ZRERIE. FFIEANZ ISR EOMST TR R . EACIE. B AR
PR, AR, pRACERAERE . FUE. NRPRPY, B, BB, BRgRE. JRFRE.
75 HE R R H oh ) — AN AN B BT R

R®, R™, R', R R /B B M R BOAS ], L 4% ko7 M (5 U5
T Bk, Bkedt. BRhidt. MIREL. AR, Hh bt Rk,
EIRHE, F5 BRI 95 545 O T 0% F b 3y ety MR, BRIE. EARSE,
A, MfOHEEL. UL, R, NRRYY, R, FRgRAE. M. 5
FERN G e ) — A B AN B TR

R7a\ R7b\ R7C\ R7d\ R9a\ R9b\ R%\ R9d\ RlSa\ Rle\ R15C\ RlSd\ R17a§ﬁ] R17b
FERRCH B A B ANE, & aMorik B SR 1. b, B, FRE.
FIREL ., RGOSR, HARPrR iR, . 23R, FRMEFHEL
MATHATRE R R B 2. AACIE. IR FUR. Rdh. AR, s A KA
BRI T K — AN B A BRI AT AR



10

15

20

25

30

35

WO 2023/066371 PCT/CN2022/126650

o R™ AR SARE R TR, L Pk 44 3R T i A
R AARHE. BEAE. B, pfRMEAE. mARUGTAESE . FUE. &AL, A B
Fe. bR, MRpAL. MEREL. ORI R S E AN B AN BRI BT ERAR 5

B R7OM R SARE M EUR T — IR, b prd R BT 3% B
Xz AL, Bk, BrEE. AU, UL, #mUUL. &I, A, B
B Rkdk. bR, REREL. FHIMAEFI AL DB TR

B R™ AR SAE M EUR T RIAIR 3, Hop Bk R BT % B
g EAREE. Bk, B, ifUAE. mifUGTAESE . FUE. &AL, AR, B
e FRGTAE. PRBEAE. JRIRAE. FHIERNZ A G — AR AN EURBE BT AR

o R M R™ SR RURF R R 2, o Bk 22 3R 2Tk ik 19
iz, AR Bk, BreE. UM, OB EIE . ®mUOE. &R, RE. B
e, Fbidk. Hkedt. RIRIE. FRMEITR AP — AR EZABUCIE TR,

B RPH R SHER RUR TR 5L, S op ik 4R AT e ik
Bz, A, bk, priE, wifQodt. pofQbefal e, Bk, 2. A
O, Rl FRGTIE . JRFRIE. AT AP I — AN B AN B RS T LA

B RYCH RP SHIER R TR, o iR e PR e
Bz BACEE. bedd, GeildE, mifOhedd. mifUbetaliE. Bt 2. A,
L, FRGTE. RGTE. JRFREE. ARG IT R P — A B AN EU RS T U

o R R SHIER R TR, o R e PR e
Hxiz . AR btk beildh. pafQdk. pafQnsiis, s, 5. k.
FRAL. kT, MBEAL. PRI, LA B I — AN B AN B BT AR

s 0. 1. 2. 3. 4. 58 6;

t N0, 1. 2. 3. 485; H

pNO. 18 2,

TEARNFF—Ee52it 7 Z6 0, Bk i@ =0am) 8 AR AP e LT 25 H
£, HH Y B CO).

FEARNFF— sy E b, Bridfg@tam). @RS mT 26 1
sk, HhSEA R MEAEBAR, B&afrmii a8 1. ki, &5 Ce ki
L Cro FEdt, BRI, HH RN Cre Sl TR % B X 2= AL 1 —
ANERZANEURKEE B Rk, &4 ROMESORE, H% @by S5 5k
Cio Kot WEAREHL, A RTAFEBAE, HA A MmO E R Fo R 5 Bl
#eth, R ANERT.

TEARNFF— sty 2, Frid i@ =0am). @A AL T 25/
gk, Hers o, 1802; fikhh, shosi1; HEALIEHR, sho.

FEARNFF s i, BridpgdRaM). ORISR n 26 1
gk, Hep gAY R AHFEZURE, H&EMOrHEE KR, 50t Cs bt Cis

6
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PRk, R, Hh AR Cue bl Tipiiz B s MFEh N — 2
ANEARIEFTEAC, Hos Mo, 18k 2; kM, R*A Crebidk, Hs N0k 1; WL
Heth, RZAFME, Hs HOB 1.

FERANF— sy Zrh, Fridkim=tam). @ =ROFrR e E st 26 H
1, HowmsRADFTR A e mT 26 F (1 36

Horpr,

B A. X. Z. R RS RY R ROAI t @R (D) BT E Lo

TEARANF— L5y b, FridfiE=am). W@, BEBRA)FRE S
AT, HA IR A N6 £ 10 e S & 10 jue 5, ik, A
NS E 10 Jug s BARGEHL, A RN SA 1. 2803 MEAR. AR
ZJEFHI 8 & 10 JTTHIREF I Feftideit, IR A RZ8 IRBEN; SE B JF eIk I

FEARNFF—Les2jir e, Bridf@=tam)., @D, @A) IR s %

H,N
>=w
S
s AT Z S, Hok RO Ry R% , WHCCNEN, t H0. 1. 2

5 3, ROAER@TPE Lo
TEARNFF—LshE Ty 2, Frid i@ =taM). @) EBRADFRL &Y
o R®
BHFZGHME:, KPR RY O B O , M R™, R RPN
o) R13

R12

R“ s prE 3 ik, R' >y R, Hoep RY RPAIRY s (D)
T E e
FEARNF—EsZEir &, Frki@Eam). mR0). BRADFRL S %
BUHATZG AL, o X O CR™RY)-C(RRY), R R, R A1 R 43 XD i 5 s
TEARANF L5y b, FridfiE=am). W@, BEBRADFRE S
B2 AR E, Hidh R® R REAN RYHIEERASEH, HL& E 7 vk 5 25 1
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K. Cre BEREM Cre xifUBEHE: flikdh, R R, REAIRUBSAAET.
EARNFF— LS 2, Frid @V, @@, @A) EY)
BRI ZG A, Hoh X N CH, B CH,-CH,; fRi%HE, X & CH,-CHs.
TERNFF—LEsEi Ty b, Frikpri@AaM). @), BRADFR A
50 BRHPTZGARER, HOA@E A AR AL A P B T 28 A £
o R13
V4 R12

Hr:
W 2 C(CN)EE N;
t A0, 1. 288 3;
10 Z. R*. R R’ RS, RY™. RZAIRY i@ @) b prE Lo
FERNFF— B2 Ty S8, Arid I M), (D). A, 8 SImfrs
P S RT 2GR 2, i@ QA1) s B4k S B T 25 (1) 2

o R®
X
- N Ly
- R
H,oN RS 4 N\)

=
S O

X 3

R
I /\ R4

Hr:
15 W N C(CN)ZK N;
t N0, 1. 28K 3;
Z. R’ R'. R’ R® RYM. RVANRY fnl @) o i i Lo
TEARNFF—2estfif Jy S8, Frid i@ aM). @), ERAD. @ RADFT~
P S rT 2GR 2, HoiEaRAI-2) B s B4k S P B AT 25 () 36

R13

P
—N O R
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:/H\:EP:
W N C(CN)EK N;
t 0. 1. 25K 3;
Z. R’. R*, R, R® RY". RUAIRY i@ @ e Lo
5 TEARNFF—Eesti 7y 2, A r@tam). @x0). @D, @=Ndam. @
KA D) FR RS LT 2 R £h, oA (- 1-A) s R AL & ek S T 2

AT

o
10 W A C(CN)EK N;
t 0. 1. 28 3;
Z. R’ R*. R’ R® RM. RZANRY fynl @) o i g Lo
TEARNFF—LEesZjE 7 R, ik i@E=am), @D, B, @A), @
NA-D A I A B T2 1, HoAl sA-1-B) s AL S s T 2

15 Hf#h:

(I1-1-B)

Hr:
Wy C(CN)E N;
t N0, 1. 28K 3;
20 Z. R’. R*. R®, R® R, RYZHIR @@+ e Lo
TEARNFF—2esfif 7y 8, Frid p@E=iaM). B0, ERAD. @R, &
RA-2) s AT 25 2h, oA ERAT-2-A) B AL S s L T 24
R
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(1n-2-A)

o

W C(CN)E N;

t A0, 1. 23K 3;

Z. R’ R'. R RO R, RYZAIR" @)+ frE Lo

FEARNF—LLE T R F, Frid @), @@, @A JD. #EA). @
RAL-2) - B S B T 2 A 2k, oA E A I-2-B) B ik & B AT 2
FHH£6

(I1-2-B)

:/H\:EF':

W A C(CN)EK N;

t 0. 1. 288 3;

Z. R’ R* R’ R® R'Y". RVAI R wmd 1)+ fir g o

TERANF— ML 7y &, Frd i@, @Xa-1), @-2), @
(II-1-A). @ (I-1-B), JHaQ(I1-2-A). 3 (1-2-B) s FIAL &P B AT 25 1)
£h, Hd WA C(CN),

TERAFF LSz 5y b, Frd (g Ram), =), m=an. m=dam.
AI-1), EA-2), EAJI-1-A) #HAT-1-B), @A (I-2-A). # A (T-2-B)
B & et 25 &, e RP. RY ROAT R M RIBAH, HL& B %7
Wik HEJRF. KR Cre BedEM Cre XACHEHRE .

TERAF L2y b, Frd i@ Ram). =@, #an. m=dm.
ANUI-1), EAII-2), WA TI-1-A), EA(-1-B). A (M-2-A), i A (111-2-B)
A B AT A £, b RRIEAEEF. K&, Cue A Cre xR
Fedks fRifkdh, RONEREFHRXE: Tk, ROASERFEK F; &bk, R

10
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HNEFF.

TERAF sy b, Frd i Ram), =@, m=an. m=dam.
AI-1), EA-2), E@AJI-1-A) #HAT-1-B), @A (T-2-A). @A (TTT-2-B)
BRI S BT 2 s, b RPEHER T KR, Cue SEEEAM Cre XAt
Bedks fhifdh, RUAGER: @k, RYANF,

ERAFF L7 2, Frd s, @A), @A JD. #an. @
ANUI-1), EAI-2), WA II-1-A), ER-1-B). A (M-2-A), i#H X (111-2-B)
PRSI AT 2 I 2, b ROEHEE T KR, Cre SEFEEM Cre Xift
Bt ik, ROEASFRT. MERM Cuebidd; HMkh, RONKERK Creht
B, Ak, RN CLELF3,

TEARANFF s i, Fridiim=aM). @), @A, @A), 1#
A(-1). WAM-2), BX-1-A), @#HRAL-1-B). @EAX(I-2-A). @ (I-2-B)
s S s AT 2 AR &, b RO &R T, F. CLRTFE,

TEARNFF—2esfita 7y 6, Frd pdtaM). 180 ERAD. @0, &
AI-1), E@A-2), @K (I-1-A) #ERA-1-B), @ (-2-A). @ A (1T-2-B)
P A BT 2 A £, b RPEEHAR T KR, CreFEAERA Cre X0
Bedks fuidetth, R®ASRFI Crebith: TR, R ASFEFEFE.

TEARANFF s i, Fridiim=am). @0, @zNAD. @\ ). &
A(-1). WAM-2), EX-1-A), @#HRAL-1-B). @#A(I-2-A). @ (I-2-B)
s S s AT ZG R &, b Z 5 CRPEN, H RPEHPEAF. W&,
Ciro BEFER Crg AUKEIE: fitl, Z N CRPELN, H R™ NEJRFBL Cre ik,
Fidih, Z AN

TEARN Ly £, Frid s tam). E0). BRI G
BHATZ A, HPh S ROHFABARHE, A&aMriic AaEi 1. ke, &
F. NHy. CroBedEM Cre mifUbedt; MLk, %4 ROMFEEARE, H&% BT
ik HEAETF . KR FIER-NH,.

FEAR N FF— 5Lt 7 S, Frid i 2Ry 38 2RI)  JE 2 (- 1) 8 3{(ITT-2)
W RAI-1-A), R A-1-B). R (I1-2-A). 3 R (I-2-B) iR (4L S L m] 24
FIf#, Hp A ROMFEBRRE, B& Amrihie 5285l +. KR, 5 -NH,.
Cio JEIER Cro MifCKESE; fidh, HA ROAHFEISASH, HA& B oS R T
g SR, A ROAHFISORE, H% a7 AR o F.

TEARANFF s i, Fridiim=aM). @0, @D, @), &
A(-1). EHRXI-2), JEXA-1-A), EFA-1-B), 1#E(I-2-A). #J1-2-B)
R E BT 25 2k, Hoh RY B AR T MR Cue bidt; ik,
R'NERFEKER: HtE, R NERFIF.

TEARNFF—LELsZjE 7 R, Frdi@E=am), @D, JBRaD. @A), @
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AI-1), @A A-2), B RA-1-A) @A -1-B), @ (-2-A). @ A (1MT-2-B)
FInEIAL S e T 2 A &, b RPIEAEEF. )R Cuebidk; ikt
R NEE T

FERAFF— LTy &, Pk s IM). ﬁﬁ(l) WD), W), 3
A(-1). WAM-2), WX -1-A), @#HFRAL-1-B). H#AX(I-2-A). @ (I-2-B)
BRI BT 2, Hop RPIEBHER T R M Cue btk ikt
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5 SER R CAERR UL, RBEE A E R, N 20C~30C,
S AR B 5 L BERE B R IR 2 (0 A(TLC),  SONEFT S A A7), &b
AL AW R RS2 B IR 7] O A 22 R J2 iV O A R AR A R
B/ IR CBRIE R, B: AR BY/FEARR, BRI AR 1 S AR PEAS ]
AT AT, AR DU A 80 = 2 I R e S5 PR SR PR R AT VR
10 SEjEf) 1-P1, 1-P2
(R)-4-((S)-10-P Jis Bt -2 - 14-4518-8,84,9,10,11,12-7N A -7H, 14H-WL R Jf:
[1'2":5,6][1,5] &A% T 3R IF[3,2, 1-hi| M| -3 -3 )-2- 2 3k - 7- S 0K I F [ b]EWS -3- F i
1-P1
(S)-4-((S)-10-74 Jis Bt Jik-2- - 14-1X-8,84,9,10,11,12-7N A -TH, 1 4H-WE W 5
15 [1,2":5,6][ 1,51~ &I FIFIF[3,2,1-hi| W51 ME-3-J55)-2 - k- 7- 3 R I [ D] R Wy -3- i

1-P2
2 2
N N
N N
wn ?‘NK\N(:) i ,N_NK\N(:)
'SQON £ :
O >
E F g F
1-P1 1-P2
,Boc
o o o Ho. N
HN d NN B NN S HO\/\(\ Boc JNH N
—_— _— N” _—
55 w7 * HN\) m o (0]
B F Bk Bk F
1a 1b 1c 1d 1"
0 F
Boc /Boc HOJH/F NH
’ N
P \)N A J -NN:) an N*NKY\ ?F
. NN g o . meen g 3 N K HoJki/F
mzp 0 BI\DL psie 4 d O 0 =g S O o] 3
Br F O F
F F F F
1g 1h 1i 1
s
o) o
NN N N \ N
AN ’ wn ?“Nr\{:) wn ;‘_NF\N(:)
_ . s 0 . )= =
Py O f s O ° TSN °
F ] 0 ; ] | P
1 1-P1 1-P2
Pax
g4
20 4-YR-5-FR-1H-W |- 7-FF R TS 1b
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K 2-FH A -4-IR-5-F-3-F AR IR RS 1a (2.7 g, 103 mmol, KA LRI
“W02016020836A1” H S 103 TUL B Gv)AFF 572814 i) T &40

(50 mL)H, IIAEEERETF(3.16 g, 30.9 mmol), JEJFEMRHEF 40°C LI, HitdER R 90 4
BRI BE R (302 mg, 3.08 mmol). EASERA T BE(2.12 g, 20.6 mmol), [Fl¥i/%
R 14 /NBF e RMRA AR R, HSEF LG mL)FE, KKk HKE0 mL).
AR EATE (10 mL). RSN AR BES(10 mL), AN oK FE 15,
e, JERURE IR GG bR AL A 1b (2.8 @), FRRALAMLEREMN T T B R
Lo

MS m/z (ESI): 272.9 [M+1].

7
4-R-5-F5-1 H-W5| - 7-F R 1

AL A0 1b (2.8 g5 10.25 mmol )¥A T PYEWIR (20 mL). HE%(10 mL)FI7K
(10 mL) IR A vaFd, InNEEALEH(2.15 g, 51.26 mmol), 40°C HiEHER R 1 /N
SR ISR R AR A8 B 2 KR A7), K, H 208 U BE(150 mLx6)AEEL, A AL
M, MR SRER . WA S RBE S, TOKBRER N T8, 1k pERE & T,
FEVRUR R IR 45 5L AL B 1e (1.4 @), PRRAL AL I T NP RN

MS m/z (ESI): 259.0 [M+1].

=
(S)-4-(4-T-5-F- | H-N5| W7 $ 3L )-3-(2- 4 2 FE IR IR -1- R R U T B 1f

P AL S 1e (600 mg, 2.32 mmol). (S)-3-(2-F% 2.5 )IR BE-1- B R T B 1d
(586 mg, 2.54 mmol, FMHEFHFE “W02021118877A17 HiiBHEE 80 T
preparation 65 AFF 7 A & 43T 30 mL N N- - FIEFREZF, KB A
N,N-— 5t Z.1%(898 mg, 6.95 mmol). 2-(7-% 7% 2 I = % Me)-N,N,N'N'- VY FF L g
INIHIRES(1.05 g, 2.78 mmol), FFEN 1 /NE o SOBIRIRE IR 46 5 I 18 2
BERiRe, MK MORRRBRAN VA . WA S BIRTRE %, A AU KR R
BT, DR, DEMOREIRYE, RARVHRER A B REE DL AIE R A i3 R
FrEAL A4 1F (600 mg, F7ZE: 54.9%).

MS m/z (ESI): 415.2 [M-55].

FIp
(S)-3-7R-2-T-14-518-7,8,84,9,11,12-7N A - 10H, 14H-IE R FE1',2":5,6][1,5] ~ A& ¥
IF[3,2,1-hi] P e 10-F ER AU T BS 1g

TERSST, BALEY 1 (600 mg, 1.27 mmol)i&T 36 mL PUSE ML, ¥k
AR = 2K 5 B (667 mg, 2.54 mmol). % F R ZFK(514 mg, 2.54 mmol),
LREFILBEBCRE BE 30 %h, OSBRI B @A TR K, LR LB AEEL(1S
mLx2), GIFANAHE, R SACENVERDE G, oK 5, 8, 38R
Wi, TRAR AR AR E DL I A R A i3 BbR ik 5 1g (577 mg,
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FEEE: 99.9%).,
MS m/z (ESI): 397.2 [M-55].
Fw
(8aS)-3-(2-((HU T AL FRIL ) Z HL)-3-FIE-7- UK [] EWY -4-JL)-2-F(- 14- A%
-7,8.84,9,11,12-7N A -10H, 14H-MEBR I 1',2:5,6][ 1,5] = & 2% 7 38 33,2, 1-hi ] W] - 10-
AU T BE 1i
PAE4) 1g (80 mg, 0.17 mmol). (3-FHE-4-(5,5- - FH-1,3,2- MR C-2-
BE)-T- 5T (DWW -2- ) B AU T B 1h(107 mg, 0.26 mmol, K& F|HIiE
“W02021118877A1” Wi #4545 50 T preparation 15 AFH BT 4 MMi43)i&
T 2mL (R ZEF, N 2RI B 2R 3 ) — & AR (D) (18 mg, 0.025 mmol, [
W), IR (115 mg, 0.35 mmol), ZETEH, 105°C Hidt S 6 /M, L
WA AR EFREEIE, MR IR, TRARV A i E LA AR R A 4
RSB FR AL AW 10 (50 mg, F2E: 42.6%).
MS m/z (ESI): 665.0 [M+1].
Evaviz
2B HT-F-4-((S)-2- - 14-28048-8,84,9,10,11,12-7NE-7TH, 14H-ME R FE11,2":5,6][1,5]
TR TEINIF[3,2,1-hi G W3- B IR IR [ HEW -3-FR T (2,2,2- R LR R 1
LA 10 (50 mg, 0.075 mmol)iET 1 mL & F K, 0°CHIMA 1 mL =5
LR, PLFERBL 2 /I, R SERIRE 4 A3 B AR LA 1§ (52 mg), TS
LA ERERT N R
MS m/z (ESI): 465.4 [M+1].
F
(R)-4-((S)-10-P s e F5-2- - 14- 401X -8,841,9,10,11,12- /N - 7H, 1 4H-MIE & 5F:
[1'2"5,6][1,5] % 2% =R FE[3,2, 1-hi] 5| -3 - 582 J - 7- R I [ ] HEWY -3- FF I
1-P1
(S)-4-((S)-10-TA Ji Bk FiE-2- R~ 14-41X-8,84,9,10,11,12- 7N A -TH, 1 4H-E W 5
[1,2":5,6][1,5] B FIRIF[3,2,1-hi|W5| ME-3-J55)-2 - k- 7- 3 R I [ bR Wy -3- i
1-P2
HAA W15 (52 mg, 0.075 mmol)Z7F T 2 mL ZFRZE5. 1 mL VU RIEAT 2 mL
K, NN TEKBRER2H(52 mg, 0.37 mmol), VK¥ NI P % Bt 57 mg, 0.077 mmol),
B S 3h fa H CBR CBR(S mL=2)EHL, A IFANIAE, R4, SEHS &Y
1, B 4-((S)-10- A Jdis Bt A& -2- 3R -14- % 4K -8,84,9,10,11,12- 75 & -7H, 14H- W} B Jf
[1,2":5,6][1,5] — %7 3 B8 JF[3,2,1-hi] M 1t -3- 2 )-2- 0 JE - 7- 60 2K O [b] ME Wy -3- FF JiFs
(39 mg), H EBOBH B % (il (Waters-2545, a3#FE: YMC Triart-Exrs, 30%150
mm, Sum; FZNAH: KFH(10 mmol/L BREREIL) LN, BEIERCEL: 40 30%-45%,
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WA : 30 mL/min)2ifk, FRFRELEY 1-P2 (5 mg, 7= 12.7%)F1 1-P1 (3 mg,
FEE: 7.6%).

BB B O F AR B ) 1-P2 (S mg, 772 12.7%)

MS m/z (ESI): 519.3 [M+1].

HPLC 7. {REGMIR] 1.12 2%f, 4. 99% (i E: ACQUITY UPLC®BEH,
Cl18, 1.7 um, 2.1%¥50 mm; WisIMH: K(10 mM BRIRES:), OB, BREBCLL: 2
10%-95%).

'H NMR (500 MHz, CD30D): § 7.70 (s, 1H), 7.66 (d, 1H), 7.30 (s, 1H), 7.08 (dd,
1H), 6.82 (dt, 1H), 6.34-6.25 (m, 1H), 5.83 (t, 1H), 4.75 (d, 3H), 4.49-4.19 (m, 2H),
4.16-3.93 (m, 1H), 3.57-3.44 (m, 1H), 3.22-3.06 (m, 2H), 2.25 (dd, 1H), 2.06-1.92 (m,
1H).

B R AR ARBE R R]) 1-P1 (3 mg, 7=3F: 7.6%)

MS m/z (ESI): 519.5 [M+1].

LCMS Z3#fr: CREAMFIE) 1.13 438, 20152 99% (i . ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; ¥BIMH: /K10 mM BRIRERE), 8, BEERCEL: &
& 10%-95%).

'H NMR (500 MHz, CD30D): § 7.65 (s, 1H), 7.61 (d, 1H), 7.38 (dd, 1H),
7.13-6.99 (m, 1H), 6.95-6.68 (m, 1H), 6.35-6.28 (m, 1H), 5.84 (d, 1H), 4.75 (d, 4H),
4.39-4.23 (m, 1H), 4.16-3.98 (m, 1H), 3.25-2.95 (m, 3H), 2.24 (d, 1H), 1.94 (d, 1H).

SZjiatsl 2
4-((S)-10-TR M Bk J-2- - 14- 84K -8,84,9,10, 11, 1 2- 7N E-7H, 14H-MHE R [ 11,2":5,6][1,5]
TURA IR IE3,2, 1-hi] M| -3 -3 )-2- S - T- AR I E [ bR WY -3- TR I 2
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Ho ,Boc MsO ,Boc
Q N s N
- ) vl
| HO\/\/\ .Boc J N J N
N N
HN S s o P o
Bk Br Br
F
2a 1d 2b 2c
,Boc Boc
NN BocHN N N/\(j
FN N\) ~ BocHN, 1 N
* S ? =
= o .. EYInS d O o
Br F O
F F F
2d 1h 2e
0
F
o
Ay o ;
HO
NH F V4
e N ‘o
AN R4 4 s
— 5 HN N
WAL S YAy == Q
[J ‘ °
F
F O F
F
2f 2

Paran

s
(S)-4-(4-TR-5-F- 1 H-M5| 107 -3 E)-3-(2-$2 2. FE R 15 -1- R R AU T B 2b
B 4-1R-5- 5 -1H-M| Wk -7- F % 2a (180 mg, 0.69 mmol, 3% FlH ik
5 “US20190300526A1” HifiAHAEE 22 TTER[0152)1BE A FF R 7L % 1i4F) 1bEW
1d(160 mg, 0.69 mmol)#% T 3 mL N,N- - EFEEH, WKIG FIA NN-— 773
25270 mg, 2.0 mmol). 2-(7-% 2% 4 3 = ZE)-N,N,N', N'- VU 5 IR 7S S R G (318
mg, 0.83 mmol), $HFERNL 1 /NI ROBRIEEIRYE, FRAW R R b (3575 DA
Ve FNE R A A1 2R AY) 2b (328 mg, 7 EE: 99.9%).
10 MS m/z (ESI): 469.9 [M+1].
-y 2
(8)-4-(4-TR-5-F- LH-M5| W=7k 3 )-3-(2-((FF FE M e 0k ) S 2 ) 20 38Uk - 1- R R AU T I8
2¢
B A4 2b (328 mg, 0.69 mmol)i&E T 5 mL & H e, A NN-— R4
15 ZJ#%216 mg, 1.67 mmol), VK& FAMANFHHEEEF(119 mg, 1.04 mmol), Fitk: 2
AN, RORER IR, ] AR RS mLx3)FEEL, A IFE N, FIA AL A
TR, KRBT, PR E A, DEBORE k4815 2 At bR UL S
2¢ (382 mg), FFEANEAL E BT N M
MS m/z (ESI): 392.3 [M-55].
20 F=4
(S)-3-1-2--14-%1K-7,8,84,9,11,12- /N5 - 10H, 14H-IL B 5[ 1',2':5,6][1,5] &A% F
HIF[3,2,1-hi ¥ Wk-10-F ERAU T s 2d
PSR A4 2¢ (382 mg, 0.69 mmol)/& T 5 mL N,N-—FHER B+, A
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BHE(53 mg, 1.38 mmol, 60%Z0 ) HiHE 1 /NF, SORE I AN R S A B v W AR oK
F .18 Z.B5(5 mLx3)AEHL, & I WA, PR SAL B IA a5 T KRB AN T8,
THUERR L TR, RIS, TRV AR E LR RIA R A 2lifkf3 3]
LA 2d (160 mg, 772: 50.7%).
MS m/z (ESI): 452.0 [M+1].
FI4L
(8aS)-3-(2-((FU T AL R I B H)-3 -5 - 7- R I [D] HE Wy -4- 5 )-2- - 14- A MK
-7,8,84,9,11,12-75A-10H, 14H-IL R JE[1',2":5,6][1,5] — B2~ F 3R 33,2, 1-hi]¥| BE-10-
FEBUT I 2e
HAY) 2d (80 mg, 0.17 mmol). A% 1h (105 mg, 0.26 mmol)i& T 2 mL
[ FR 2R, N (R L i 2R k) — S ALAR(IT) (20 mg,  0.027 mmol)~ BRER (115
mg, 035 mmol, F#FERIE), ZUTEB, MIE 105°C FFERBL 6 /Ao S
uE, JEBRIEIRYE, FRAM T EER R Ak LR A R A difb B RIRR LA
) 2e (100 mg, 7=Z%: 85%).
MS m/z (ESI): 664.0 [M+1].
FhA
2-5 e -T- 5 -4-((S)-2-F-14-%64K-8,84,9,10,11,12-7N A -7H, 14H-ME R 31 1,2:5,6][1,5]
TRIEEIRIF[3,2,1-hi P Wk-3-F) R I [p1E-3-F E (2,2,2- =R AER) B 2f
AL A 2¢ (100 mg, 0.15 mmol)¥AT 1 mL —&FHd, 0CHIA 1 mL =%
LR, TRFERCS 2 /NIF, S BB R AR, A5 2K bR AL 54 2f (104 mg), ™
AL EER T T P R,
MS m/z (ESI): 464.0 [M+1].
Evavig
4-((S)-10-TR M ok J-2- R - 14- 4K -8,84,9,10, 11, 1 2- 7N E-7H, 14H-MHE R FH[11,2":5,6][1,5]
TRIREIRIE[3,2,1-hi 5 We-3 -3 )-2- G - - R I [b]E Wy -3- F S 2
F A 2 (104 mg, 0.15mmol)&¥F T 2 mL 4R 4B 1 mL PYEPRIE, 2 mL
IKETIRAVAR T, I TS /KB4 (85 mg, 0.65 mmol), VKB T A KM EE (13 mg,
0.14 mmol), CR¥FFIRSEREL S 738, LR OER(S mLx3)AHL, A HUAHN KA,
BR A v SO i 1 (Waters-2545 , 4344 : SharpSil-T C18,30%150 mm, Spum;
VA AKHH(10 mmol/L BRI A I, BRERCLL: 2 30%-45%, ¥iiik: 30
mL/min)ZE A3 BRI G4 2 (30 mg, 77ZE: 38.5%).
MS m/z (ESI): 518.0 [M+1].
'H NMR (500 MHz, CD30D): § 7.37-7.24 (m, 2H), 7.17 (d, 1H), 7.01 (t, 1H),
6.80 (ddd, 1H), 6.29 (dd, 1H), 6.11 (d, 1H), 5.82 (dd,1H), 4.72 (d, 2H), 4.36 (d, 2H),
4.15-4.00 (m, 2H), 3.46 (d, 1H), 3.06 (dd, 2H), 2.26-2.13 (m, 1H), 1.86 (d, 1H).
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SEfE ] 3
(8a.8)-10-TH J5 B 3 -3-(-2-F ik - 7-Fa R I [ ] M -4-3)-2-771-8,84,9,10,11, 12- 755
-7TH,14H-MEIBR 31 [1',2":5,6][1,5] 2% 3R IF[3,2,1-hi ]| Wk-14-1R 3

Q
) 4
~N
H,N /A N N\)
oot
(7
F
3
Boc r\(\N’BOC
N BocHN
N\ N\) S#N oH BocHN N\ N\)
+
o O DY e
Br’ F O
F F F
2d 3a 3b
o)
F o)
J(LT/F K\(EOJH/F /\(\NM
HO NH F
LA N\) HoN N N\)

i
(8aS)-3-Q2-((RU T A F: i3 ) B L )-7- IR FE [ WL -4-3E)-2- - 14- 54K
-7,8,84,9,11,12-7N - 10H, 14H-AL R FF[1',2":5,6][1,5] = & 2% ¥ HR (3,2, 1-hi] W5 WE-10-
FIRACT R 3b

10 LA 2d (30 mg, 0.07 mmol) (2-((HU T A FRIL ) ZIE)-7- A FE[d] HEME-4-
IR 3a 31 mg, 0.1 mmol, KA LHHIE “WO02021118877A1” i ] 555
56-57 T[] preparation 25 AFFII 7714 &M A7 T 1 mL % 7SFFA10.3 mL 7K1,
TN &L 1-X0CRUT ) AR AT) (4 mg, 0.006 mmol, FHFZRI). BRESHT
(14mg, 0.1 mmol), ZETEH, INIE 80°C MiHk i 1 /NI SONIRA M2 =
15 JEiduE, PEMEUEIRAE, BRI AR OB A LB IR A R A 2045 B FR AL

A1) 3b (42 mg, FEE: 98.9%).

MS m/z (ESI): 640.0 [M+1].

gL
(8aS)-3-(2-ZF=-T- BRI [d|VEEME-4-J5)-2-38-8,84,9,10,11,12-7N - TH, 1 4H-FIL & 5f:
20 [1'2"5,6][1,5] 2% F R IE[3,2,1-hi || Pe-14-F  —(2,2,2- =5 LIR)EE 3¢

BALAY) 3b (42 mg, 0.065 mmol)¥ET 1 mL & FEEd, 0CHIA 1 mL =4
L8, PLFERNL 2 /B, SONVRIRE IR A, 13 2R AR LA 3¢ (50 mg), 77
AGAMN BT TP REL
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MS m/z (ESI): 440.4 [M+1].
F=0
(8aS)-10-TA M5 Bk 3 -3-(-2- - 7- UK I [ ] WEME-4- 55 )-2-5(-8,84,9,10,11, 12- 754
“TH 14H-MEFF[1',2":5,6][1,5] B2 B3 IR [3,2,1-hi] W] We-14-F 3
5 P AL S 3¢ (50 mg, 0.075 mmol)&F 1 mL & F#H, -78°C IMA =2
(36 mg, 0.35 mmol), MAFMEEEE(6 mg, 0.07 mmol), M 1 /8, B & HF
Fe(S mLx2)ZHL, AHAHREIRE, RV &80 AE % (Waters-2545,  Fil
¥E: SharpSil-T C18, 30%150 mm, Spum; JiEIH: 7KH (10 mmol/L BRIR A5 2.1,
BRI EL: 2 30%-45%, Jii: 30 mL/min)2ifk, S3brEILE4 3 (10 mg, 7~
10 Z: 30.7%. )o
MS m/z (ESI): 494.3 [M+1].
'H NMR (500 MHz, CD30D): § 7.39-7.23 (m, 3H), 7.00 (q, 1H), 6.97-6.68 (m,
1H), 6.30 (d, 1H), 6.21-6.10 (m, 1H), 5.83 (t, 1H), 4.73 (d, 2H), 4.38 (q, 2H), 4.24-3.97
(m, 2H), 3.49 (d, 1H), 3.03 (d, 2H), 2.21 (t, 1H), 1.88 (s, 1H).

15
St 4
4-((S)-10- P M Bt = -2- -5 - FF k- 14-%604K-8,84,9,10,11,12- 7N & -7TH, 14 H-ML R
[1,25,6][1,5] &I IR IE[3,2, 1-hi] 5] 0e-3 -3k )-2-Z FE-7- 2K IF (b)WY -3- 1 I 4
20 a 4
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H—F
4-R-5-F-2- F -1 H-W| WE-7-FR R 4b
1 4-1R-5-5-2-F - 1 H-W5| Wk-7-FF B2 R 6 4a (350 mg, 1.22 mmol, K LFIH
I “WO02018203302A1” H #5355 93-95 T example 9.1 A {77 V%Ml % Mi1F)
7T 4 mL VUSRI 2 mL B EEAT 2 mL /KR &7, TN SIS (260 mg,
6.19 mmol), 40°C #i#f 1 /NI, e SOV A bR 25 K751, H oM Shie i pH &
FIRVEIS F 2R ZBR(10 mLx<3)REHEL, A IFA P, IR UL NIE e, oK
BRERAN T, 08, DRV IR 48 1R s AR L A1) 4b (300 mg).
MS m/z (ESI): 272.0 [M+1].
¥4
(S)-4-(4-IR-5-F-2- FF 3L -1 H-W5| -7 - 58 )-3-(2-F2 238 R MR- 1- R AU T IR de
B A 4b (330 mg, 1.21 mmol). {654 1d(307 mg, 1.33 mmol)iE T
6 mL N,N- " FIERE G, WK TN NN-— 5575 24470 mg, 3.64 mmol).
2-(T-B AR =5 ME)-N,N,N' N -V R 7S U PR BE (553 g» 1.45 mmol), $iHkEKR
RO 1 /NI, RSV ST, FRARVI PN LR CEaFRe, MR HIK, Homnx
FRENVA WL, VRIS BNIE IR, AN T KB BRI T, i R 25 450
TEMIRR IR AR, RARVARER A AL DR AA R A Ak B RBIFRENLEY dc
(250 mg, 77F: 42.5%).
MS m/z (ESI): 484.2 [M+1].
=
(S)-3-1H-2-F-5- FF - 14-%54X-7,8,84,9,11,12-/N A - 10H, 14H-ML 18R 3 1',2":5,6][1,5]
TR ASEINIF[3,2,1-hi]I - 10-FR R BT S 4d
ERSAT, BLAY 4¢ (249 mg, 0.51 mmol WA T 5 mL PUSEIEIE T, IKIB
TARTINN = ZE I (269 mg, 1.02 mmol). 8% — B — 25207 mg, 1.02 mmol),
PR 1 /B o OB IR SR K, F R ZBR(10 mLx3)AEHL, &
FEVAE, MR EAENE RS, oK T, kR T8, JER
JEk4E, ARV RERAE B L A I AE R A SEb3 BI85 4 4d (80 mg,
FEE: 33.3%).
MS m/z (ESI): 410.2 [M-55].
EAIp7
(8aS)-3-(2-(GRU T A FE B 3t Y & 3L )-3- AL - 7- T - [ D] ME WY -4-3)-2-F]-5- FF - 14- 5
££-7,8,84,9,11,12-75E-10H, 14H-TEE 3 [ 1',2:5,6][1,5] - 4% 7 TR I (3,2, 1-hi] 5] W
-10-FIRBUT ER de
LAY 4d (32 mg, 0.07 mmol). 5% 1h(41 mg, 0.1 mmol)iAET 1 mL 1
BRI 2R I 2R L ) — SAAR(T) (8 mg,  0.011 mmol). BRERHE(44 mg,
0.0.13 mmol, EF¥#HHIL), A EH, MIKE 105°C FHER M 10 N, B RAH)
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RERGEUE, PR R GE B SR AL A YD 4e (40 mg), AL EIZEAT
T RN
MS m/z (ESI): 678.6 [M+1].

RN
5 2-5 - T-F-4-((S)-2-F-5-FF £E-14-%01X-8,84,9,10,11,12-7N A - TH, 14 H-IE W 5
[1,2"5,6][1,5]1 =% E R IE3,2, 1-hi| W We-3 -3 ) R - [p]HEW -3-F I —(2,2,2- =3
LRk af

B LAY 4e (40 mg, 0.059 mmol)7E T 0.5 mL —&H HEH, 0°CHNA 0.5 mL =
BOTR, PR 2 /ANEF,  JSRIREHAE, 13 B bR LA 4F (41.5 mg),
10 AZACEEHT TP RN,
MS m/z (ESI): 478.4 [M+1].
Evavi7
4-((S)-10-TA A B -2 - 98- 5- FF - 14-%01X-8,84,9,10,11,12- 7N & - 7TH, 1 4 H-FIL R
[1,2"5,6][1,5] =& F R IE3,2, 1-hi] M| Dk-3-35)-2-F BE-7- oK I [ WEWs -3-FR I 4
15 AL G 4F (41.5 mg, 0.059 mmol)2iF T 2 mL ZLERZESE. 1 mL PYE Mg A
2 mL KRB AERIT, INATCKE R P (40 mg, 0.29 mmol), VK FIMA RGBT
(6 mg, 0.066 mmol), SN 5 4%, F 2.8 LHR(S mLx2)ZEEL, AWK YE,
B A FH R RO € B8 V2 (Waters-2545 , 213 41 : SharpSil-T C18, 30*150 mm, Sum;
WBIAH: AKAH(10 mmol/L BREREH)FI 2, BREFLL: ZJF 30%-45%, JiE: 30
20 mL/min)Zifk, BBRENAEY 4 (5 mg, 77F: 15.8%).
MS m/z (ESI): 532.3 [M+1].
'H NMR (500 MHz, CD30D): § 7.22 (d, 2H), 7.02 (t, 1H), 6.93-6.69 (m, 1H),
6.30 (d,1H), 5.92 (s, 1H), 5.87-5.75 (m, 1H), 4.71 (d, 2H), 4.37 (q, 2H), 4.17-3.83 (m,
2H), 3.47 (s, 1H), 3.20-2.91 (m, 2H), 2.41 (d, 3H), 2.05 (d, 1H), 1.79 (s, 1H).
25
St 5
2 HE-T-F-4-((S)-2- - 10-(2- N 7 T 2 )-14-%8018-8,84,9,10, 11, 12- 7N A - 7TH, 14 H-RiE
B2 IE[1',2:5,61[1,5] 2% F IR (3,2, 1-hi M| We-3-J5) 8 I [p]EWY -3-F /IS 5

30 RHISEHEG] 2 G s 2, A 575D R B SR o 2-m A IR B S CR
FISCHR  “Tetrahedron, 2016, vol. 72, 32, p. 4845 - 48537 A FFHI 7 vEH & 1M 15)43 2
FRREAL &) 5 (15 mg, 772 40.4%).

101



WO 2023/066371 PCT/CN2022/126650

MS m/z (ESI): 536.1 [M+1].

'H NMR (500 MHz, CD30D): § 7.36-7.26 (m, 2H), 7.21 (dd, 1H), 7.03 (t,1H),
6.12 (d,1H), 5.38-5.25 (m, 2H), 4.75 (d,2H), 4.45-4.20 (m, 2H), 4.20-4.03 (m, 2H), 3.47
(d,1H), 3.12 (t, 2H), 2.24 (d,1H), 1.88 (¢, 1H).

SEEf 6-P1, 6-P2
(R)-2-F 2-7- 5 -4-((S)-2-F-10-(2- T TN M 9 22 )-14-254X-8,84,,9,10,11,12-75 &
-7TH,14H-MEWEFE[1',255,6][1,5] ~F 2 = IR FE[3,2, 1-hi 5| -3 -6 A 1 [ ] e Wy -3- FF )1
6-P1
10 (S)-2-Z FE-7-F-4-((S)-2- - 10-(2-F A M B I )- 14-5401K-8,84,9,10, 11, 12- 754
STH 14H-IEBRFE[1',2:5,6][1,5] 58 4% = R HE (3,2, 1-hi |5 -3 - ) 72 5 [ ] WE W -3 - FF i
6-P2

Q

~y{

N
N—
N PN N\)
4 o)
[
" F

F
6-P2

F /N N\N»\{ N N\N»\{

N O T S R G
IO T T
6 6-P1 6-P2
15 KAL) 1-P1 A1 1-P2 PG g 2, H5 55-Uob EURL IR e U B 2-3
PRELE, FEHMEEY 6, BRI 2-ZFE-7-5-4-((S)-2- - 10-(2- T A I I 4% )- 14-
HAK-8,84,9,10,11,12-7NE-TH, 14H-IEWE FE[1',2":5,61[1,5] R 4% 3 TR I[3,2,1-hi | Wy 14
S3-HE) R [p1EM-3-FE (50 mg), FH & A0BOHE il % i (Waters-2545, Failfe:
YMC Triart-Exrs, 30¥150 mm, Sum; JiahAH: 7KAH(10 mmol/L BxkFRE )M . iF,
20 BREECEL: 2 30%-45%, iE: 30 mL/min)Ziitk, 15305584k 454 6-P2 (10 mg,
FEER: 15.4%)F1 6-P1 2 mg, FEE: 3.8%).
B R AP AR B A]) 6-P2 (10 mg, 723 15.4%)
(MS m/z (ESI): 537.2M+1].
il# HPLC 73 #fr: {REEWIE] 11.7 7%, 2EJZ: 99% (Waters-2545, (A
25 YMC Triart-Exrs, Prep 30*150 mm, Sum; C18, JdhtH: 7KAH(10 mmol/L xRS
MO 25, PRIEEEL: 2 34%-45%, i%: 30 mL/min)
'"H NMR (500 MHz, CD30D): 8§ 7.70 (d, 1H), 7.66 (dd,1H), 7.29 (dd, 1H),
7.12-7.04 (m, 1H), 5.38-5.26 (m, 2H), 4.80-4.66 (m, 3H), 4.40-4.18 (m, 2H), 4.10 (s,
1H), 3.41 (s, 1H), 3.19 (td,2H), 2.33 (s, 1H), 1.96 (ddd,1H).
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BB A ERAAR BT 7]) 6-P1 (2 mg, F7ZE: 3.8%)

MS m/z (ESI): 537.2 [M+1].

il % HPLC Zr#fr: FREGRTIE) 12.1 238k, 2H/E: 99% (Waters-2545, fAiffi:
YMC Triart-Exrs, Prep 30*150 mm, Sum; C18, JialtH: 7K#H(10 mmol/L BxERE

5 EHMIE, BRERCLL: 4 34%-45%, JiiE: 30 mL/min)

'"H NMR (500 MHz, CD30D): § 7.65 (d,1H), 7.61 (d,1H), 7.38 (dd, 1H), 7.14-7.04
(m, TH), 532 (s, 2H), 4.76 (s, 3H), 433 (t, 2H), 4.1 (s, 1H), 3.47 (s, 1H), 3.20 (d, 2H),
233 (s, 1H), 1.99-1.87 (m, 1H).

10 SEJf 7-P1, 7-P2
(R)-4-((S)-10-7 47 Wi FE-4- 50 2- - 14- 54K -8,84,9,10,11,12- N A - TH, 1 4H-TE R 3
[1,2"5,6][1,5] =% F 3R IE(3,2, 1-hi] W[ -3 - Ji ) -2 - Bk -7- 5 2K I [ 1wy -3-FR T

7-P1
(S)-4-((S)-10- P 4755 Bk -4~ 50 -2- - 14-4K-8,84,9,10, 11, 12- /N A -7H, 1 4H-ML R 3
15 [1,2":5,6][1,5] =% F IR IF[3,2,1-hi| W5 ME-3-J5)-2 - k- 7- 3 2R I [ bR Wy -3- R i

7-P2
7 Y
N N
N /\(\ N /\(\
H,N, i NN N\) H,N i I;‘_N N\)
Is OB o b
0 >
N2 F o F
7-P1 7-P2
o]
o F
Fe HON/F
Boc Boc K\(\N Boc HO' /\(\NH E
N N F N
N n N-N
y—wm '/‘"N//\f:) S N wN g N
— <l - - . —
o H—1 Y P 4 O S Bl 4\ O °
Br Br O E
F F F F F
1g Ta 7b 7c
S Y S
N N N
e ad wad
HoN n ?‘ N N\) HoN i 5\‘ N N\) +  HoN, I '/\l N N\)
HL =\cl O S et O % J\e %
& 9 P
F F
F F F Fre?
7 7-P1 7P2
a7

20 (S)-3-1R-4-50-2-F-14-5818-7,8,84,9,11,12- 7N - 10H, 14H-ME W& 5[ 1',2":5,6][ 1,5] — &
FEIRIF(3,2,1-hi] M| - 10-F R AU T B2l 7a

AW 1g (630 mg, 1.38 mmol)iE T Z (6 mL)H, AN N-FART BE T i

(278 mg, 2.08 mmol), JNIZE 60°C KL 0.5 /M, HEANTH, i N-FT

BV (100 mg, 0.75 mmol), ZELERCN 20 438k, SN IRV HIE R=E, AR
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BREANEIR, T ZBRZBR010 mLx3)AEEL, AIFAAUM, FoKBRBRE TR, ik
EFEA, DEBRR AR, BRI A A IR IR R A 243 B bR
&) Ta (380 mg, 7H: 56%).

MS m/z (ESI): 487.1 [M+1].

iy 2
(8aS)-3-(2-((HU T I P Ik & I )-3- B -7- T I [b]BE Wy -4- 3k )-4- 5 -2-F-14- MK
-7,8,8a,9,11,12-7N4-10H, 14H-ME R F1[1',2":5,6][1,5] 7% = 3R IE[3,2, 1-hi] 5] #E-10-
FHERAUT 6 b

BALAH) Ta (150 mg, 0.31 mmol). 54 1h (186 mg, 0.46 mmol){E T 5 mL
(VR 2R, N BRI i 2R i k) — &AL AR (D) (43 mg, 0.06 mmol). Bk FR#i(300
mg, 092 mmol), ZEH, 105°C HFkIL 6 /NN, SOMIRV K 2 % A i g,
PETBR R R4 5 AR RSO (o d vk DL BE I A 2 A 2EA0AS 2045 UL 54 Tb (40
mg, FoE: 18.6%).

MS m/z (ESI): 699.2 [M+1].

F=4

2- I -4-((S)-4-F-2-F-14-5H4K-8,84,9,10,11,12- /N EA-7H, 14H-IEL BE 5[ 1',2":5,6][1,5]
TR EIRIR[3,2, 1-hi ] -3 )-7- SRR [p]MEM - ITE (2,2,2- R L) ER Te

BAAY) TH (40 mg, 57.21 pmol)¥ET 1 mL & F S, 0OCTFMA 1 mL =
TOIR, WAL 2 /N, S REREE IR 4843 2R AR RAL A Te (41 mg), 77
AGA BT N R

MS m/z (ESI): 499.2 [M+1].

FL
(R)-4-((S)-10- P 7 B 3 -4- S 2- - 14-5548-8,84,9,10,11,12- N - 7TH, 14 H-TtL = 5F:
[1'2"5,6][1,5] % 2% =R FE[3,2, 1-hi] 5| -3 - 582 J - 7- R I [ ] HEWY -3- FF I

7-P1
(S)-4-((S)-10-PA Ji B Jk-4- S -2- R - 14-5018-8,84,9,10,11,12- 7N A -TH, 14 H-ME R 3
[1,2":5,6][1,5] B FIRIF[3,2,1-hi|W5| ME-3-J55)-2 - k- 7- 3 R I [ bR Wy -3- i
7-P2
PR AAY) Te (41 mg, 56.4 pmol)EIFT 2 mL LR 4B, 1 mL VY5 AR Al
2mL 7K, IMATKIREREH(24 mg, 173.6 umol), VKR FINA R BS54 mg,
59.6 umol), M. 5 A5G FH LR ZBR(S mLx2)REHL, A IFANUAH, sk, 13
B A T, BT 4-((S)-10-T8 45 Btk -4- 5-2- 8- 14-5504K-8,84,9,10,11,12- 75 &
-7TH 14H-TEWE 3F[1,25][1,5] = &% 3F 31 9 [3,2, 1-hi] W e -3- 3 )-2- S JE - 7-F 2K - [B]
BEWy-3-FF 5 (39 mg), H & ROmAH ] & g vE 2l (Waters-2545, 354 SharpSil-T
C18, 30%150 mm, Sum; JiaIAH: KAH(10 mmol/L BERES)M 2.5, BEETLLL:
i 30%-45%, Yiik: 30 mL/min)2iib 13 2IFREEL G4 7-P2 (5 mg, 77Z: 15.1%)
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M7-P12mg, PHE: 6%).

B A AT AR BN E]) 7-P2 (S mg, 7% 15.1%)

MS m/z (ESI): 553.2 [M+1].

HPLC 2 R B8] 2.21 43 5F, 4115 : 99% (i H:: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*¥50 mm; ¥shMH: /K10 mM BRIRERE), 20, BEERIEL: 2

& 10%-95%).

'H NMR (500 MHz, CDsOD): § 7.67 (d, 1H), 7.20 (t, 1H), 7.02 (dd, 1H), 6.87 (dd,
1H), 6.72-6.28 (m, 1H), 5.81 (t, 1H), 4.74-4.67 (m, 1H), 4.66-4.56 (m, 1H), 4.41 (d, 1H),
4.30 (d, -1H), 4.12-4.00 (m, 1H), 3.96 (d, 1H), 3.49 (d, 1H), 3.09 (dd, 2H), 2.26-2.16 (m,
1H), 1.94 (s, 1H).

BT SO KARE ) 7-P1 2 mg, F2E: 6%)

MS m/z (ESI): 553.2 [M+1].

HPLC 73 #7: fREF I [8] 2.29 438, 4115 : 95% (a4 ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; WizhHH: K10 mM BIRESE), 28, BERL: 2
% 10%-95%).

'H NMR (500 MHz, CD;OD): § 7.65 (d, 1H), 7.20 (t, 1H), 7.00 (dd, 1H), 6.85 (dd,
1H), 6.70-6.26 (m, 1H), 5.81 (t, 1H), 4.73-4.65 (m, 1H), 4.66-4.56 (m, 1H), 4.39 (d, 1H),
4.30 (d, 1H), 4.10-4.00 (m, 1H), 3.92 (d, 1H), 3.49 (d, 1H), 3.12 (dd, 2H), 2.24-2.16 (m,
1H), 1.92 (s, 1H).

STt 8-P1, 8-P2
(R)-4-((S)-10-TA s Tt k-2, 4- 8- 14-%1X-8,84,9,10,11,12-7NE-7TH, 14 H-EL R I
[1,25][1,5] &% B3 IE[3,2, 1-hi 5| 1E-3 -3 )-2- G Jk - 7- K I [p]HE WY -3- i 8-P1
(S)-4-((S)-10-TH /7 Mt L -2,4- - 14-21X-8,84,9,10,11,12-7NE-7TH, 1 4H-NE 8 3
[1,2":51[1,5] 50 2% TR FF[3,2, 1-ha ]| e -3 - )-2- - 7- FRU A - [ o] B Wy -3- FR S 8-P2

0 0
Y J
N F\(j)\\/ N f\(:)“»\/
N TN N mN M N
so s?{{é@/%
BOR: T
8-P1 8-p2
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HO. ,Boc ,Boc
Q Q N N
~NH ~NH
L o SO LY - L)
o . F - F _— E
o gt 4 o) =2 o}
Br’ E Br’ E Br Br
F F
1c 8a 8b 8c
(o]
F Q
Boc Q J\i/’:
F M
HO
//\(\N HO)H’F N
NN s NN N
1h  BocHN U N FoN N-N \) i NN N\)
L —{ ——  HN /i N —» HN 4
B0 E O e EEN o —{ A = F O Y
C ) i [
F ®
F F
F F F
8d 8e 8
3\\/ (EL/
N N
I N_Nf\(:) " N_Nf\(:)
. HN 4 N + HoN 4 N
={ ¢ ==
s O © s 0
O P
N F g F
8-P1 8-P2

-
4-YR-3.5- -1 H-W5| -7 -FF %3 8a
B E 1e (1 g, 3.86 mmol)iET NN-—H IR EEZ(15 mL)+, A 1-5HF
5 RE-A-F-1,4- S ERBIR2.2. 2] (VU RN R £6(6.83 g, 19.3 mmol, [i#EEE4T),
T 100°C B 6 /NI, RBIRAEI R =, B, EASTH, g, ik
SEE A, TR RIS B AR AL 75 8a (950 mg, 2. 88.8%), "M AZealifl
HEHT PR
MS m/z (ESI): 275.1 [M-1].
10 F b
(S)-4-(4-1L-3,5- - 1 H-Fg| -7 -3 I )-3-(2-F% L. FE )R BR-1- F R AU T Bi5 8b
P L A4 8a (900 mg, 3.24 mmol). A4 1d (897 mg, 3.89 mmol)i&E T
30 mL N,N-—FREFBEH, KBTI NN-— 5 RFH(1.62 g, 12.5 mmol).
2-(T-B AR =5 ME)-N,N,N' N -V B 7S Ui PR B (1.48 g5 3.89 mmol), $iiHkEKR
15 N3 B SRNVBRIEBEIRGE R I 208 CEEFR RS, RIURTIIK . MR BR AN VA T
LRI A BOGEB, A VIR P T KRR T, b, DR R IR 46 45 BIHH
PR A 8b (1.5 g), PERAEACE T 5 M.
MS m/z (ESI): 433.2 [M-55].
=0
20 (S)-3-1-2,4- " HR-14-E4K-7,8,84,9,11,12- 755 - 10H, 14H-IEBE H[1',2:5,6][1,5] %2~
FEII3,2,1-hiM5|E-10-FREZ AU T B 8c
HERSAT, BHALAY 8b (1.3 g, 2.65 mmol)iE T 20 mL VY& kIR 41, ¥k
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WRRITINAN =252 5(1.39 g, 5.3 mmol). 1% 2~ 2.H86(1.07 g, 5.3 mmol),
TREFIREBERE N 30 2t OSBRI NAB A S AR K, 28R C R AEEL(15
mLx2), GIFAVAE, HMASAENERDG, TR TE, &8, 1ERRE
WA, ARV EIAE (i VE LA A 2R A A3 2R 54 8¢ (200 mg,
FEEL 15.9%),
MS m/z (ESI): 415.2 [M-55].
FIUL
(8aS)-3-(2-((HU T A L BRI VB JE)-3- UL 7- R P [ D] R W) -4-35)-2,4- 1 14-( 4
-7,8,8a,9,11,12-7NE-10H, 14H-IE R 31 [1,2:5,6][1,5] B 4% F 3R I [3,2,1-hi] W] - 10-
FR R T T 8d
HaA4 A4 8c (80 mg, 169.7451 umol). 454 1h (137mg, 338.8 umol )i T 2 mL
R ZRH, N (2R3 B 2R ) — &L AR (36 mg, 50.34 umol). B AR 4(165
mg, 506.4 umol), ZUTEH, 105CTHILRL 6 N, RMREA R =HFIEE,
PRI R IR A, FRARY) R A s A IR AIE R B Alifb /3 BIFr @54 8d
(100 mg, 77#: 86.2%).
MS m/z (ESI): 683.2 [M+1].
FhL
2-F F-4-((S)-2,4- - F-14-%1K-8,84,9,10,11,12-7N A -7H, 14H-IE R IF[1',2":5,6][1,5]
TRIREINIF[3,2,1-hi M| -3 -3 T- ORI (D] RN -3-FUIE (2,2,2- =R A IR) L Se
B4 &4 8d (100 mg, 146.4 umol W& T 1 mL & H &, 0°CHIA 1 mL =%
LR, TRFERSL 2 /INIF, 5 SRR R VR A4S BIREL T S AL B4 8e (100 mg), 7™ i
NG BT N P R
MS m/z (ESI): 483.2 [M+1].
Evavi7
(R)-4-((S)-10-TA i Bt Fik-2,4- — R-14-%(1X-8,84,9,10,11,12-7N A TH, 14H-H &
[1,25][1,5] &% B IE[3,2, 1-hi 5| -3 -3 )-2- G JE - 7- K T [p]HE Wy -3- 1 i 8-P1
(S)-4-((S)-10-T M i -2, 4- - F/-14-%118-8,84,9,10,11,12- 7N E-7H, 14H-MIL 182 I
[1',2":51[1,5] =524 TR 3,2, 1-hi | M| -3 -3 )-2- I - 7- R FF [ ] B Wy -3- F i 8-P2
BRI A4 8e (100 mg, 140 pumol)&iFT 2 mL MR ZE5. 1 mL PUSRKIR
A2 mL KA, IIATSKIREREF(100 mg, 723 umol), ¥K¥E T IR Ml (14 mg,
154 pmol), M 5 580 EH 2R 2 B5(5 mLx2)AE, &iFAHU, WEikYE, 5
BRL AL A 8, HI 4-((S)-10-TA M5 ¥ 2 -2,4- - -14-%418-8,84,9,10,11,12- 78 &
STH, 14H-MEBRF[1',2":5,61[1,5] ~ 2% 30 I [3,2, 1-hi] 5| -3 -3 -2- R Jk - 7- | 75 I [ ]
BEWY-3-F i (70 mg), H & RORAHE Hl] & g vk alift(Waters-2545, 3% 4E: SharpSil-T
C18, 30*150 mm, Sum; ViahAH: KIH(10 mmol/L BRERE )M LN, FREHCEL:
CJE 30%-45%, i34 : 30 mL/min)Zi4k, 15255 8L 54 8-P2 (30 mg, /™ #: 38.3%)
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M 8-P1(13mg, %: 16.6%).

B R AR B 7)) 8-P2 (30 mg, F%E: 38.3%)

MS m/z (ESI): 537.2 [M+1].

HPLC 73 #r: 1R 1.20 2%, 4H7F: 99% (i H:: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1%50 mm; JisEhH: K10 mM BRIREEE), 255, FRIERCEL: 20
10%-95%).

'H NMR (500 MHz, CD;OD): § 7.69 (d, 1H), 7.27 (d, 1H), 7.04 (dd, 1H),
6.96-6.70 (m, 1H), 6.30 (dd, 1H), 5.83 (t, 1H), 4.72 (d, 2H), 4.51-4.25 (m, 3H), 4.11 (s,
1H), 3.57-3.39 (m, 1H), 3.13 (dt, 2H), 2.20 (dd, 1H), 1.96 (s, 1H).

BT AP K AR ) 8-P1 (13 mg, 77%: 16.6%)

MS m/z (ESI): 537.2 [M+1].

HPLC 7. {REGMT IR 1.23 2%f, 4. 99% (i 4E: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; WzENIAH: /K10 mM MRIRESD, ZIE, tRERCHL: 2
10%-95%).

'H NMR (500 MHz, CD;0D): § 7.64 (d, 1H), 7.36 (dt, 1H), 7.06 (t, 1H), 6.81 (dt,
1H), 6.30 (dd, 1H), 5.84 (d, 1H), 4.72 (d, 2H), 4.49-4.23 (m, 3H), 4.12 (s, 1H), 3.51 (d,
1H), 3.08 (dd, 2H), 2.26-2.18 (m, 1H), 1.92 (s, 1H).

St 9-P1, 9-P2
(R)-4-((S)-10-TA M ¥ L -2- i -4- P -1 4-554X-8,84,9,10,11,12-7NEA-7H, 1 4H-ME R 5F:
[1,2":5,6][1,5] & FIFIF[3,2,1-hi| W51 ME-3-J55)-2 - k- 7- 3 R I [ b]BE Wy -3- i
9-P1
(8)-4-((S)-10-TA i B L -2-F-4- P HiE-14-554K-8,84,9,10, 11, 12-7N A -TH, 1 4 H-ML W& IF:
[1,2":5,6][1,5]1 &I FIFIF[3,2,1-hi] W51 ME-3-J5%)-2- B k- 7- S K I [b] R Wy -3- i

9-P2
Q o}
7 7
N e /\(\N N f\(\N
NPT h N T h
ST 'S g
> >
F F o F
9-P1 9-P2
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T I
bod
Q.
o
S
O
I
>
o\
‘86
S
2 E—Z\
z
T
o\
[1,
R
2 >I~Z\
z
I
o
I
L;
=la
X

Z

F
Boc ,Boc F

HO N‘ f\(\ p A~ o )kT/F HOJJ\i/

N-NH \) \) //\(\NH F

__1h _ BocHN N

;3@4 /b’ﬁo BAE O 5 O g

e of 9h
F O F . O F . ! 7 F
9 9-P1 9-P2
gL

3- 2. -2 -4 1R -5- 5 K T FR IS 9b
B 2-EF-4- 53 FF R G 9a (5 g, 13.37 mmol, KA LA HE
5 “WO02016020836A1” HULEHF55E 103 T Intermediate 15 A F 5 V215 % 111 15)
BT NN-HERBZ(100 mL), I =R 5 S Ak4Tt(1.87 g, 2.67 mmol).
=T RA-ZEIE G799 g, 16.04 mmol, EEEIR), BB, 90°C K
12 /NBf o MRS IR ZE, N 10%BACE KA, Bk 30 2080, b8, I8
S AN 10 mL K ERERBEHE 16 /AN, TV RIBR BB v R 3% pH & P 1,

10 LFRZBE(S0 mLx3)XEEL, &HANVAE, ToKBMERAN 15, k2T, 8w
R RAR , TR AR A RE R AT itk DA R A &R A Al ik 3 2A5 S5 9b (1.8 g,
PR 46.4%).

MS m/z (ESI): 289.9 [M+1].
-y 2
15 4-P-5-F-3-FF - 1 H-5| - 7- FF R FR S 9c
FEALAH9b (1 g, 3.44 mmol)¥A T ELER (S mL), JK¥F N INE RS ER 4N (261 mg,
3.78 mmol) (M 7K (2 mL), REFIEEHEHE 1 /DS, Wi /K& &8 (1.71 g,
7.58 mmol )] ELFRVAR (2 mL), 4k EE45HE 30 0%f, I AR B AT VAR A 3Y pH £ 8,
R BE(G0 mLx3)AEE, A IFANE, KRR T, WIEMRETEN, 8%

20 JRHRIRYE, BRI RE R i L A IR AIA R A 24043 BIAR UL 54 9¢ (760 mg,

FEERy 76.7%).
MS m/z (ESI): 286.9 [M+1].
=5
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4-JR-5-F-3- FF FE- 1 H-15| - 7- FR R 9d
BRI A 9¢ (760 mg, 2.6 mmol)¥ T VU IRIE(S ml). FEE(S mL)FIK(S
mL)FEA BRI, IANEEILE (555 mg, 13.2 mmol), 40°C fitk M 1 /N,
SR A A B 22 KBS i ), IR, H SR ZBR(150 mLx6)AHL, A IFA L
A, ARIRFFGERRR . MRS e, TOKBRER AN T, 1k JERR 2 TR,
TERR WA, AFFAAL A 9d (722 mg), PEEAALAMLEBEH T T RN,
MS m/z (ESI): 270.9 [M-1].
Ealth7
(S)-4-(4-V-5-T-3 - FF - 1 =W WA 7 - i )-3-(2- 2 2L IR R - 1- FR R AU T B 9e
P A4 9d (722 mg, 2.64 mmol). fL5% 1d (730 mg, 3.16 mmol)i& T
10 mL N,N-_—FEFRSfE, K\ A NN-— RN Z£(720 mg, 5.5 mmol).
2-(7-98 2R R FF =5 ME)-N,N,N' N'- VY FF B IR 7S S PR T (1.2 g5 3.17 mmol), Fitdt: S B2
1 /NI o SROSEURR R4 Ja IO\ B8 CBRFGRE, MRIRAIZK . ORI BR BRAMTE WL VAT
FACEN G, ANV oK IR RN T8, 1 uE, DR VRS M 4 73 B v A
e 9e (12g), F=iALANEEHT NP XA,
MS m/z (ESI): 429.2 [M-55].
FhL
(5)-3-1R-2-F-4- F H-14-54K-7,8,84,9,11,12- 75 A -10H, 14H-IE R FF[1',2":5,6][1,5] —
RIEFEIRIF[3,2, 1-hi ] - 10-FF BG40 T i 9f
RS, B A 9e (128 g, 2.63 mmol)iE T 50 mL PYSA Mg,
VKB R INN = 2K 3L /(138 g, 5.26 mmol). % —F M -2 H(1.06 g, 5.26
mmol), TRFFEEHRFEREL 30 2%, RIS K, HZRa
FEACHR(20 mLx2), &N, HMORISALSVE RIS, ToKBRBRIN T, 3,
VIR AGR, TRV AR LB AE R A 4B 28L& of
(650 mg, 77F: 52.7%).
MS m/z (ESI): 411.2 [M-55].
Evavi7
(8aS)-3-2~((FU T HIEIRIL YR IE)-3-F - 7- T A T[] HEWY -4-55)-2-F-4- FF H- 1454,
1X-7,8,8a,9,11,12-75E-10H, 14H-IL R FF[1',2":5,6][1,5] &A% =R 3,2, 1-hi 5]
-10- R T G 9g
B A 9f (210 mg, 44936 pmol). fLA ) 1h (363 mg, 897 pumol)iE T
10 mL FJF 2R, AR BB R ) — SR (96 mg, 134.2 pmol). BRIR
#1(439 mg, 1.34 mmol), Z/XEH, 105°C fHERN 6 /N, WA AR SEG
g, JEBORIEIRGE, TRAVI AR BRI AA R A ik G BIbR AL S
Y1 9g (200 mg, F7E: 65.6%).
MS m/z (ESI): 679.2 [M+1].
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Fb
2-HE-T-F-4-((5)-2-F-4-F HE-14-551%-8,84,9,10,11,12-7NE-7H, 1 4H-ME R 5F:
[1,25,6][1,5]1 =& FE I IE[3,2, 1-hi] W M3 ) K IF[D]HEWS -3-FF i —(2,2,2- =5
ZF2)Eh 9h

BAL A 9g (200 mg, 294.6 pmol)iET 2 mL ~&F ke, 0C FIMA 2mL =
BOTR, BRI 2 /INEF, SN a HE He 4a 45 BIREL S AR AL A4 9h (200 mg), 7=
AN EEH T TP R,

MS m/z (ESI): 479.2 [M+1].

FI\P
(R)-4-((S)-10-TA i I L -2- . -4- P -1 4-554X-8,84,9,10,11,12-7NA-7TH, 1 4H-ME R IF:
[1,2":5,6][1,5]1 =& FIFIF[3,2,1-hi] W51 ME-3-J5%)-2- B k- 7- S 2R I [ b] R Wy -3- i
9-P1
(S)-4-((S)-10-TA i B L -2- T -4- P JiE-14-551K-8,84,9,10, 11, 12-7N & -TH, 1 4 H-ME W IF
[1,2"5,6][1,5]1 =& IR FIIF[3,2,1-hi] "5 PE-3- I )-2- 20 L -7-F0 2K I [b]HEWy -3- FR
9-P2

HALE 4 9h (200 mg, 2832 umol)EIET 2 mL ZFE .16 1 mL VU PRI 2
mL 7K, I TSR R4 (202 mg, 1.46 mmol), ¥K¥E T INA T EESE(29 mg, 320.4
umol), SR 5 4805 H 288 ZBE(S mLx2)XEL, A AN, BEik4s, 1520
AL AEY 9, BT 4-((S)-10- T4 4 Bt 2 -2- R -4- B 2L -14-%118-8,84,9,10,11,12- 7S &
-TH 14H-MEBE3F[1',2":5,6][1,5] B & F 3R IF[3,2, 1-hi |5 -3 - -2- G Jk - 7- T 25 3 [ ]
IBEW -3-FF 5 (160 mg), HH 1 ROBUHH il % (o 1 vk 214k (Waters-2545, €344 SharpSil-T
C18, 30*150 mm, Sum; ViahAH: KFH(10 mmol/L BREREA )M LN, FRIEHCEL:
i 30%-45%, iiE: 30 mL/min)Zifb 15 2 bR 8L 54 9-P2 (50 mg, 753%: 31.9%)
F19-P1 (50 mg, 77%: 31.9%).

A AP AR BB D) 9-P2 (50 mg, 723E: 31.9%)

MS m/z (ESI): 533.2 [M+1].

HPLC 4. {REERIE 1.17 2%, 4. 99% (faifiF:: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*%50 mm; VEzNAH: 7K(10 mM BRERESR), 205, FRIEECLL: ZFF
10%-95%).

'H NMR (500 MHz, CD;0D): § 7.61 (d, 1H), 7.21 (t, 1H), 7.06 (dd, 1H), 6.81
(ddd, 1H), 6.30 (d, 1H), 5.83 (t, 1H), 4.80-4.51 (m, 3H), 4.47-4.18 (m, 2H), 4.05 (t, 1H),
3.44 (dd, 1H), 3.19-2.87 (m, 2H), 2.32-2.15 (m, 1H), 1.85 (s, 4H).

B SO KARE ) 9-P1 (50 mg, 77E: 31.9%)

MS m/z (ESI): 533.2 [M+1].

HPLC 737 {REGRT ] 1.19 28k, 20)%: 99% (a4 ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1%¥50 mm; FIAH: 7K(10 mM BREERS), 20E, BRERE: 2
10%-95%).
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'H NMR (500 MHz, CD;OD): § 7.56 (d, 1H), 7.34 (dd, 1H), 7.08 (dd, 1H),
6.96-6.65 (m, 1H), 6.29 (dd, 1H), 5.82 (t, 1H), 4.67 (dd, 3H), 4.40-4.27 (m, 1H),
4.26-4.01 (m, 2H), 3.48 (d, 1H), 3.18-2.90 (m, 2H), 2.22 (d, 1H), 1.81 (s, 4H).

S 10
4-((8aS, 1 1R)-10-TA i Bk 2 -2-F-11- 7 3£-14-5518-8,84,9,10,11,12- N .- 7H, 14H-} =
FE[1',2:5,6][1,5] 2% ¥ IR IF[3,2, 1-hi | W -3 -3 ) -2 - L L - 7- R I [b]E W -3- I

10
s
N /\(‘N
ST
DR
.
10
e}
)
el i O
L S
(7
.
10a 10

KASZEE 1-P1 A 1-P2 P& AR, B =P EEML AW 1d B
(2R,58)-5-(2- ¥4 £ F)2- B ROk B -1 B OER AL T EE 10a (R &R HOiE
“W02021118877A1” HH i #1555 80 T preparation 67 AFF 152l # Mif3 )15
BRI A 10 (72 mg, FEE: 62.2%).

MS m/z (ESI): 533.2 [M+1].

'H NMR (500 MHz, CD;0OD): § 7.73-7.64 (m, 2H), 7.30 (td, 1H), 7.08 (ddd, 1H),
6.80 (ddd, 1H), 6.27 (ddd, 1H), 5.81 (ddd, 1H), 4.74 (dt, 1H), 4.62-4.55 (m, 2H), 4.31
(td, 1H), 4.15-4.00 (m, 1H), 3.82-3.61 (m, 1H), 3.24 (ddd, 2H), 2.34 (dt, 1H), 2.02-1.85
(m, 1H), 1.37 (dd, 3H).

SZHER] 11-P1, 11-P2
(R)-4-((S)-10- T M BBEE-1,2- - 9-14-501C-8,84,9,10,11,12- /N5 -7H, 14 H-MEL & 5F:
[1,2"5,6][1,5] =2 F R IE(3,2, 1-hi] W[ -3 - J)-2 - Bk -7- 5 2K I [ )Wy -3-FR T
11-P1
(S)-4-((S)-10-TH 1 L 3E-1,2- - F-14-%A1K-8,84,9,10,11,12-7N 2 -7H, 14H-IE 185 I
[1,2"5,6][1,5]1 &4 E IR FE3,2, 1-hi] W -3 - J )-2- G Fe - 7- S 2K - [ b1 HE Wy -3- FE i
11-P2
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) 7
w0 N wN g N
= - o)
S O O FO S | \ F
F i Fr "
11-P1 11-P2
0
Boc ,Boc
N N N
() o XD e M XD
o Hooe
Br Br F F
F F E O F
1g 11a 11
Y 7
wn, PN N TRV N
S 'S b
S an S
P~ e a
11-P1 11-P2
g4

(S)-3-12-1,2- " -14-%1X-7,8,84,9,11,12-75F - 10H, 14H-IL & 5[ 1',2":5,6][1,5] - & 2%
FIRIE[3,2,1-hi 95810 R AT B 11a

HAAY) 1g (500 mg, 1.10 mmol)¥A TP E LI (6 mL), -78°C A 2M 5
LG R DY R IR VA (896 uL), (RFFRFERFE RN 40 4381, NN N-FRORTE SR
WRZ(417 mg, 1.32mmol, FHFEAIL), HidE R 20 738 5 M0 AN S B s TR A
K, IR BR(15 mLx3)AEHL, G AAAH, ToKBRERNT1E, S ERR 251450,
PEVRIR IR AE, TRV R R CASVE AR AR R A i B R EL A 11a
(400 mg, 7F: 76.9%).

MS m/z (ESI): 471.1 [M+1].

JE SR SR 1-P1 A 1-P2 A ik, WS TP ML S 1g Bl
&Y 11a, BRFSELAY) 11-P2 30 mg, 723: 33.3%)F1 11-P1 (8 mg, =K.
8.9%).

BT AR B D) 11-P2 30 mg, F7E: 33.3%)

MS m/z (ESI): 537.2 [M+1].

HPLC 4 {REEMTIH] 2.05 2%f, 4. 96% (fuififE: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*%50 mm; ¥REIHH: K10 mM BERE), 205, FBEREL: 20
10%-95%).

'H NMR (500 MHz, CD;0D): & 7.70 (d, 1H), 7.48-7.26 (m, 1H), 7.10 (q, 1H),
6.99-6.63 (m, 1H), 6.30 (d, 1H), 5.84 (d, 1H), 4.72 (d, 2H), 4.42 (dd, 1H), 4.29-3.90 (m,
2H), 3.45 (d, 2H), 3.04 (d, 2H), 2.42-2.15 (m, 1H), 1.93 (s, 1H).

BB AP EAAR B 1)) 11-P1 (8 mg, = #: 8.9%)

MS m/z (ESI): 537.2 [M+1].

113



WO 2023/066371 PCT/CN2022/126650

HPLC 4#: {REERIR] 2.10 2-%f, 4. 97% (failiF:: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; VRZENIAH: /K10 mM MRERESD, ZJE, tRERCHL: 2
10%-95%).
"H NMR (500 MHz, CD;0D): § 7.66 (s, 1H), 7.41 (dd, 1H), 7.11 (t, 1H), 6.94-6.65
5 (m, 1H), 6.30 (dd, 1H), 5.84 (d, 1H), 4.73-4.70 (m, 2H), 4.37 (d, 1H), 4.17 (d, 2H), 3.36
(d, 2H), 3.16-3.03 (m, 2H), 2.30-2.21 (m, 2H).

St 12-P1, 12-P2
(R)-4-((R)-10-TA M I FiE-2- 8- 14-A01%-8,84,9,10,11,12-7NA-7H, 14 H-ML 2 -
10 [1,2":5,6][ 1,51~ &I FIFIF[3,2,1-hi| W51 ME-3-J5%)-2- B k- 7- 3 2R I [b] Ry -3- i
12-P1
(S)-4-((R)-10-F A Bk F-2- - 14- 584X -8,84,9,10,11,12- 7N -7H, 14H-ME R 5
[1,2"5,6][1,5] ~ &I F I IF[3,2, 1-hi] "] PE-3- Ik )-2- 20 JE-7- S 2K I [ Wy -3- FR IS

12-P2
j j 7
4, N 1, N
N o N Vs
VY Q w1 PN O
ST 'S o
(T (X1
F L
12-P1 12-P2

15
7 S S

o s el
N N N N N PN
O = "B {9
HO™ N N S Q O S @
F F F F

12a 12 12-P1 12-P2

+ HN

o] z

\ WG
=z
. Z
e

S,
!
F

KA 1-P1 A1 1-P2 A g4k, HE =P EEMLEY 14 Bl

(R)-3-(2-F2 £ 5= )WREE-1- R AU T B 12a CRH SCHR Tetrahedron Letters, 2018, 59(21),
20 2030-2033” AFMIITIER ), BRSNS 12-P2 (S mg, 772 9.7%)F1 12-P1
(1.5mg, & 2.9%).

B R AR BN A)) 12-P2 (S mg, 77#: 9.7%)

MS m/z (ESI): 519.2 [M+1].

HPLC 73 #fr: AR BI I 7] 2.42 435, 41T : 99% (i H:: HALO®90 A, C18,2.7 um,

25 3.0%30 mm; VBIAH: K(1% —FER), NG, BRIERC: 20 10%-95%).

'H NMR (500 MHz, CD30D): § 7.70 (s, 1H), 7.66 (d, 1H), 7.31 (s, 1H), 7.08 (d,
1H), 6.82 (d, 1H), 6.30 (dd, 1H), 5.83 (t, 1H), 4.75 (d, 3H), 4.33 (d, 2H), 4.04 (d, 1H),
3.51(d, 1H), 3.12 (dd, 2H), 2.29 (s, 1H), 2.05 (t, 1H).

TSI K AR BT E) 12-P1 (1.5 mg, 7=%: 2.9%)

30 MS m/z (ESI): 519.2 [M+1].
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HPLC 237 : fR A B [0] 2.45 435, 401 : 92% (it 4 HALO®90 A, C18, 2.7 um,
3.0%30 mm; ViANAH: K(1% —=#ER), JNE, FRERCLL: 4 10%-95%).
'H NMR (500 MHz, CD30D): § 7.65 (s, 1H), 7.60 (d, 1H), 7.38 (ddd, 1H),
7.13-7.05 (m, 1H), 6.92-6.75 (m, 1H), 6.30 (dt, 1H), 5.83 (t, 1H), 4.82-4.69 (m, 3H),
5 4.37(d, 2H), 4.10 (s, 1H), 3.51 (d, 1H), 3.10 (dd, 2H), 2.26 (d, 1H), 2.05 (d, 1H).

SEtf) 13-P1, 13-P2
(R)-4-((S)-10-TA s Tt Jik-2,4- 98- 14-%1X-8,84,9,10,11,12-7NE-TH, 14 H-E R I
[1,2":5,6][1,5]1 =& F IR IF[3,2, 1-hi] W51 W-3-Jk)-2- B k- 7- S 2K I [ D] ey -3- i
10 13-P1
(S)-4-((S)-10-TA M I A2, 4- — 3~ 14-4618-8,84,9,10,11,12- 7N & -7TH, 14 H-ME W 3
[1',2"5,6][1,5]1 ~ %R FIAIF[3,2,1-hi] I W-3-3k)-2- S k- 7- UK I [ R Wy -3- FF A
13-P2
o} o]

4 4
N N)\\/

H,N /’;‘ / Nr\g:) HoN /7 4 N/\g;
ssF O o s*\F o
(T 3T

F F
13-P1 13-P2

15 13-P1 13-P2
i
(S)-3-1R-2,4- " 5-14-584%-7,8,84,9,11,12- 75 A- 10H, 14H-ME R F[1',2"5,6][1,5] &~
FEIIF[3,2,1-hi W5 W-10- FFEE AL T FE 13a
A 2d (300 mg, 0.66 mmol)¥A T ZJE(6 mL)H, IKHT TN 1-5F 2-4-
20 F-1,4- T AOUIR[2.2. 2] e (VU RBIER) 5211 mg, 0.59 mmol), kAL 6 /)
W, OB IR BRI, FH R CBR(10 mLx3)ZEEL, A A HIAH,
ToKBRBRAN T4, 1L IERR TR, DEMIRIEIRAE, SR A & RO % il
VL2 (Waters-2545, thi#:: SharpSil-T C18, 30*150 mm, Sum; ¥ishAH: 7KAH
(10 mmol/L BRERE )M I, FRIEFLLL: 25 30%-45%, Jiif: 30 mL/min)4fifk,
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BRRREAL 54 132 (68 mg, F=Z: 21.8%).

MS m/z (ESI): 470.1 [M+1].

JE BRI SEEE] 1-P1 A1 1-P2 P A 2k, 1658 B EEME G 1g Bl
th 40 13a, 13 2 bR UL A4 13-P2 (5 mg, 773 6.4%) A1 13-P1 (5 mg, 7 2+ 6.4%).
BB AR B ) 13-P2 (5 mg, FEE: 6.4%)

MS m/z (ESI): 536.2 [M+1].

#il# HPLC 43 #fr: {REZIIIA) 15.17 438, 2ESE: 99% (SharpSil-T C18, 50%250
mm, Sum; VENAH: KFH(10 mmol/L SRR LN, BRIERCEL: 40 35%-42%,
JiiE: 80 mL/min).

'H NMR (500 MHz, CD;0D): § 7.35 (d, 2H), 7.22 (s, 1H), 7.00 (dd, 1H), 6.87 (d,
1H), 6.29 (d, 1H), 5.82 (s, 1H), 4.70 (d, 2H), 4.37 (d, 1H), 4.23 (d, 1H), 4.06 (s, 2H),
3.51 (s, 1H), 3.07 (s, 2H), 2.21 (t, 1H), 2.05 (d, 1H).

B R E D CEEKARE R 13-P1 (S mg, =% 6.4%)

MS m/z (ESI): 536.2 [M+1].

fil# HPLC 73 #r: {REER] 16.02 3%h, 2. 99% (SharpSil-T C18, 50%250
mm, Sum; FENAH: KA (10 mmol/L Bk R EH)M 2.0, BEFLLL: L0 35%-42%,
Vii®: 80 mL/min).

'H NMR (500 MHz, CD;0D): & 7.34-7.26 (m, 2H), 7.20 (d, 1H), 7.01 (dd, 1H),
6.80 (dd, 1H), 6.29 (dd, 1H), 5.82 (t, 1H), 4.70 (t, 2H), 4.35 (dd, 1H), 4.25 (s, 1H),
4.22-4.13 (m, 1H), 4.01 (s, 1H), 3.50 (s, 1H), 3.06 (dt, 2H), 2.24-2.15 (m, 1H), 2.05 (d,
1H).

St 14
4-((R)-10-TH 1 i 3 -4- 7 -6-3818-8,9,10,11, 11, 12- 7N A -6 H-ME R IF[2',1':3 4][1,4] &
R PEIRIE6,7,1-hi] W5 -3 -J5)-2- S FE-7- R JF[b]EEW-3-F i 14
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Boc Boc

N N’

N-N N—HO,\(:) N ~"

' OH .Boc pN N N N

. HO/\|/\N
HN._J B % ot o
Br Br Br
F I I
1¢ 14a 14b 14¢

(R)-4-(4-1R-5-F- 1 H-M5| W7 -3 6 )-3- (3% P 2L Y WR MR- 1- R R AL T S 14b

B AL A 1e (560 mg, 2.16 mmol). (R)-3-(F% H 3L IR BR-1- SR IR AU T B 14a
(514 mg, 2.37 mmol, F#FHZ)ET 10 mL N N- - FFEBERL S, UK NI N,N-
TR 2 1%(838 mg, 6.48 mmol). 2-(7-5 A IEIE = REE)-NN, N N'- VY RS TR
WEERER(986 mg, 2.59 mmol), FHFESN 1 /N o SRR R IR 4 o NN 2,18 2. B
Rk, UK. WORIBREREATE . WA SN, A U A TS KR R A
TR, U8, DEMIRUR ARG, AR RO ] % i Ak (Waters-2545,
WEFE: SharpSil-T C18, 30*150 mm, Sum; JisIAH: ZKAH(10 mmol/L B RS ¥ )Fl
CNE, BEEEL: 20 35%-45%, Jitig: 30 mL/min)Zifk, 13355854 14b (100
mg, 7% 10.1%).

MS m/z (ESI): 457.2 [M+1].

Bk
(R)-3-TH-4-5-6-281C-8,9,11a, 12-PU A -6 H-FIL R 1 [2',1":3,4][1,4] — BZ& BEFR I
[6,7,1-hi]W5| - 10( 11 H)- F B2 4L T B 14

B 44 14b (250 mg, 546 umol). =Z.f%(166 mg, 1.6 mmol)i&T 5 mL —
AR, VKA NI BB (187 mg, 1.6 mmol), FEFERAL 2 /N SR
HOIN D B 7K K, YR R 46, 8 T 5 mL NN- - F 3L R BRI, IR B A0 (226 mg,
1.6 mmol), 80°C #iH: ML 1 /NI, SRS R =G vg, JERRE R YE, 7R
W FRE B A 82 AR IR A &R B 443 2IAR LAY 14e (30 mg, 772 12.4%).

MS m/z (ESI): 439.29 [M+1].

Je SR S ] 1-P1 AT 1-P2 R A RS 2R, 1558 1D RURME A 1g Bl
WG 14e, FRRBULEY) 1405 mg 772 17.8%).

MS m/z (ESI): 505.2 [M+1].

'H NMR (500 MHz, CDsOD): § 8.05 (d, 1H), 7.75 (s, 1H), 7.31 (d, 1H), 7.07 (t,
1H), 6.78 (ddd, 1H), 6.35-6.25 (m, 1H), 5.82 (dd, 1H), 4.79 (s, 1H), 4.77-4.73 (m, 1H),
4.73-4.65 (m, 1H), 4.51 (t, 1H), 4.41 (ddd, 1H), 4.14 (ddd, 1H), 4.02-3.96 (m, 1H), 2.19
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(t, 1H), 2.03 (d, 1H).

SZjE 15-P1, 15-P2
(R)-2- 4 5-7-R-4-((S)-2- - 10-(2- TP M T )-4- FH - 14-44K-8,84,9,10,11,12- 784
STH 1 4H-IEBRFE[1',2":5,6][1,5] 38 4% 3R (3,2, 1-hi |5 -3 - ) 22 5 [ ] WE W -3 - FF i
15-P1
(8)-2-EHE-T-F-4-((5)-2-TR- 10-2-FR A M Wik )-4- 1 k-14-524K-8,84,9,10, 11,128
-TH,14H-MERFF[1',25,6][1,5] ~F 2% V3R 33,2, 1-hi W] -3 -3 2K 5 [ b] BEW; -3- F )i
15-P2

15-P1 15-P2

KIS 9-P1 Al 9-P2 rh 1A IR LR, G5 \UD R MBS B B 2-5
PR S, SRS 15-P2 (50 mg, 772 24.9%)#1 15-P1 (50 mg, 77&.
24.9%),

R A A AR B A 15-P2 (50 mg, 723 24.9%)

MS m/z (ESI): 551.3 [M+1].

HPLC 7 #fr: {REEME]) 1.27 2%, 46/ 99% (i k:: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; VishtH: 7K(10 mM fRIRE), 4ME, BREIRE: 4
10%-95%).

'H NMR (500 MHz, CD;0OD): § 7.62 (d, 1H), 7.21 (dd, 1H), 7.06 (dd, 1H),
5.39-5.26 (m, 2H), 4.76 (d, 1H), 4.65-4.59 (m, 1H), 4.38-3.96 (m, 3H), 3.47 (s, 1H),
3.21-2.99 (m, 2H), 2.35-2.17 (m, 1H), 2.05 (d, 1H), 1.85 (s, 4H).

R SR KAR BB A 15-P1 (50 mg, 723K 24.9%)

MS m/z (ESI): 551.3 [M+1].

HPLC 73 f#BEIFA] 1.28 438, 405 : 99% ({4 4% ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; WzhHH: 7K(10 mM FRIEEL), 2, FRERLL:. 2
£ 10%-95%).

'H NMR (500 MHz, CD;OD): & 7.56 (d, 1H), 7.35 (dd, 1H), 7.08 (dd, 1H),
5.42-5.22 (m, 2H), 4.80-4.71 (m, 1H), 4.69-4.59 (m, 1H), 4.37-3.98 (m, 3H), 3.55-3.36
(m, 1H), 3.15 (td, 2H), 2.32-2.02 (m, 2H), 1.95-1.76 (m, 4H).

SHEf] 16-P1, 16-P2
(R)-2-AHE-4-((5)-2,4-— F-10-2- S M BE I )-14-584C-8,84,9,10,11,12-75A
-TH, 14H-MEBRFF[1',2":5,61[1,5] &A% F IR 3,2, 1-hi ]3| -3 38 )-7- L 2R JF [b]HE Wy -3-
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FiE 16-P1
(S)-2-ZHE-4-((S)-2,4- —F-10-2- A 1 i Ak )- 14-26040-8,84,9,10,11,12-75 &
-THAH-MEEFH[1',2"5,6][1,5] B I% IR (3,2, 1-hi W] -3 -3~ 7- 55 R I [ D] HE W -3-

FE 16-P2
by by
N N
N F N F
N E““N/\g:) N '/\‘—N/\g\
@ opt ls@on:
$ >
F F E Z F
16-P1 16-P2

K SEit s 8-P1 I 8-P2 & R 4R, 5750 ORI TR M Bt U5 R 298
FIE, SRARELAY) 16-P2 (40 mg, 77Z: 24.7%)F1 16-P1 (10 mg, j=Z:
6.1%).

A B AR R EE TR 16-P2 (40 mg, 7F23E: 24.7%)

MS m/z (ESI): 555.3 [M+1].

HPLC 7 #fr: {REEMIE) 1.31 2%, 4i/: 99% (faifk:: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; ViziAH: 7K(10 mM RIREH), 4ME, BREIRH: 4
10%-95%).

'H NMR (500 MHz, CD;OD): § 7.69 (d, 1H), 7.27 (dd, 1H), 7.04 (dd, 1H),
5.42-5.22 (m, 2H), 4.79-4.70 (m, 1H), 4.60 (s, 1H), 4.50 (ddd, 1H), 4.39-3.88 (m, 3H),
3.64-3.35 (m, 1H), 3.29-2.87 (m, 2H), 2.35-2.18 (m, 1H), 2.02-1.89 (m, 1H).

BB SO ARE ) 16-P1 (10 mg, 77Z: 6.1%)

MS m/z (ESI): 555.3 [M+1].

HPLC 234 R BE 8] 1.33 43 5F, 413 : 96% (i H:: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; WzhHH: 7K(10 mM FRIEE), 2, FRERLL: 2
% 10%-95%).

'H NMR (500 MHz, CD;OD): & 7.64 (d, 1H), 7.36 (dd, 1H), 7.06 (dd, 1H),
5.41-5.27 (m, 2H), 4.74 (d, 1H), 4.68-4.43 (m, 2H), 4.37-3.97 (m, 3H), 3.55-3.35 (m,
1H), 3.24-2.87 (m, 2H), 2.41-2.13 (m, 1H), 2.00-1.78 (m, 1H).

SZHER] 17-P1, 17-P2
(R)-2-ZHE-4-((5)-4-5-2-F-10-Q- TP M B 1) - 14-484%-8,84,9,10,11,12- 8
“TH, 14H-MEBE 3R [11,25,6][1,5] 28 5 J£[3,2, 1-hi /5| -3 -3 )-7- 952K T [ ] ME WS -3-
F % 17-P1
(S)-2-F H-4-((S)-4-5-2-F-10-(2- 5/ A M B & ) - 14-544X-8,84,9,10, 11,12-75 4L
-TH,14H-MER I [1',2":5,6][1,5] — B AR E A I (3,2, 1-hi] W5 | -3 -0)-7- TR JF [ D] BE W -3-
H g 17-P2
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Q Q
a'd ”)\{ NN ”»\{
N—| N—
w1 N maN TN N
el O % d il Y
F (-
F g
17-P1 17-P2
F Ho)j\|/
F
Ho)k}/ NH F N K\(\N F N r\(\N F r\(\N F
N—| I~
) C“NK\Q TN s () AT § s O AR s )
J =~ — -
2=l O 5 A de O o) de O o il o)
|
F O F F O F O F Zz F
7c 17 17-P1 17-P2

AW Te (299 mg, 599.2 umol)ZVFET 2 mL L 2.5 1 mL PYERKIEF 2
mL 7K, I T KRR B4 (414 mg, 2.99 mmol), JKIE T I 2-F A M B 5322 mg,
2.98 mmol), N 5 238G 2B ZB5(5 mLx2)#H, SN, Wk, 5
B AL A 17, BD 2-4 3 -4-((S)-4- & -2- A -10-(2- LA 0 B 3 )-14- 250 A%
-8,84,9,10,11,12-752-7H, 14H-ME & 31 [1',2:5,6][1,5] & 2% 3 31 IF[3,2, 1-hi] M| 4 -3-
H)-T-BAR I[P EW-3-FF (340 mg), H = RUBUAH il #& (L2 (Waters-2545, taid
F:: YMC Triart-Exrs, 30%150 mm, Sum; ¥iahtH: 7KAH(10 mmol/L BRI S8 ) Al
2B, BRI : 20 30%-45%, WiiE: 30 mL/min)4ifk, 753155 84LEY) 17-P2
(50 mg, FEE: 14.6%)F1 17-P1 (50 mg, 723F: 14.6%).

B R S AR B A]) 17-P2 (S0 mg, F7E: 14.6%)

MS m/z (ESI): 571.2 [M+1].

HPLC 434 {REAMTIH] 2.42 2%f, 4. 99% (i +E: ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1%¥50 mm; ¥EHAH: 7K(10 mM TREERS), 2JE, BRERE: 20
10%-95%).

'H NMR (500 MHz, CD;OD): § 7.67 (d, 1H), 7.19 (dd, 1H), 7.02 (dd, 1H), 5.35 (t,
1H), 5.26 (s, 1H), 4.73 (dt, 2H), 4.64 (ddd, 2H), 4.30 (ddd, 2H), 4.09 (s, 1H), 3.20-3.10
(m, 2H), 2.07-1.89 (m, 2H).

BRI A AR BT A]) 17-P1 (50 mg, FEEE: 14.6%)

MS m/z (ESI): 571.2 [M+1].

HPLC 347 AR BB ] 2.47 435k, 41 - 99% ({1 4. ACQUITY UPLC®BEH,
C18, 1.7 um, 2.1*50 mm; VRzNAH: K(10 mM WIRERE), LJF, BRERCE: &
& 10%-95%).

'H NMR (500 MHz, CD;OD): § 7.63 (d, 1H), 7.31 (dd, 1H), 7.04 (dd, 1H), 5.35 (d,
1H), 5.25 (d, 1H), 4.72 (dt, 2H), 4.64 (ddd, 2H), 4.27 (ddd, 2H), 4.10 (s, 1H), 3.19-3.10
(m, 2H), 1.95-1.83 (m, 2H).

SZitife 18-P1, 18-P2
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(R)-4~((S)-10-73 i B 2 -2- i -4- P H-14-%504%-8,84,9,10,11,12- /N A -7H, 14H-TL 18R 5F:
[1,2":5,6][ 1,51 =% F IR IF[3,2, 1-hi] W51 W-3-Jk)-2- 2 Fk-7- 5 2R I [ b] ey -3- i
18-P1
(S)-4-((S)-10- P 75 B 3 -2- -4 FP 3 - 14564 -8,801,9, 10, 11, 12- /N E-7H, 14H-NHE & -
[1,2":5,6][1,5] -5 F IR IF[3,2,1-hi] W51 W-3-J)-2- S k- 7- 3 2R I (D] R Wy -3- R i
18-P2

iz
4-5L-5-F-3-F -1 H-W5| k- 7- R U IEE 18D

5 18a (2.1 g, 7.95 mmol, _ifgEE1S)iE T K VUM H (15 mL)H,
-40°C Z/AHU NN 0.5 MK 1- PR 075 2 AR 85 VY S R P V(40 mL, Sigma-Aldrich),
WA IR S /BT, OSBRI AL B A K, R ZUBR(30 mLx3)%E
B, AIFANUAE, TCKBRERAN T, I8R50, S8 eikds, ARy A
RERZFE B2 AR R R A 243 BIFR L A7) 18b (200 mg, 772 8.7%).

MS m/z (ESI): 285.9 [M+1].

JE R SR 1-P1 A1 1-P2 A R 2R, K58 D JEURL 1b B oAtk A9
18b, FEIFFHNAY) 18-P2 3 mg, 7% 5.5%)M 18-P1 (10 mg, /“Z: 18.3%).

BT SR E I E)18-P2 3 mg, FE: 5.5%)

MS m/z (ESI): 532.3 [M+1].

il #& HPLC 4 #fr: (REFIFA] 12.30 43%F, 2HifE: 99% (SharpSil-T C18, 30*150
mm, Sum; FENAH: ZKAH(10 mmol/L BxIREH)M LI, B : LM 35%-45%,
JiiE: 30 mL/min).

'H NMR (500 MHz, CD;0D): & 7.27 (d, 1H), 7.13 (s, 1H), 7.05-6.96 (m, 2H), 6.81
(ddd, 1H), 6.29 (d, 1H), 5.86-5.78 (m, 1H), 4.74-4.68 (m, 1H), 4.45-4.22 (m, 2H), 4.02
(dq, 3H), 3.14-2.90 (m, 2H), 2.24-2.02 (m, 2H), 1.83 (s, 1H), 1.58-1.55 (m, 3H).

BRI AP AR B R 7)) 18-P1 (10 mg, F2EE: 18.3%)

MS m/z (ESI): 532.3 [M+1].

il % LCMS 73 #r: fREEI ] 12.87 23%f, 4HSZ: 99% (SharpSil-T C18, 30%150
mm, Spm; ENAH: KAH(10 mmol/L BIREL) M LI, BEIERCEL: 40 35%-45%,
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JiiE: 30 mL/min).

'H NMR (500 MHz, CD;0D): & 7.29 (dd, 1H), 7.20 (d, 1H), 7.07-7.00 (m, 2H),
6.93-6.67 (m, 1H), 6.29 (dd, 1H), 5.82 (dd, 1H), 4.70 (d, 1H), 4.38-4.13 (m, 3H),
4.0-3.86 (m, 2H), 3.12-2.90 (m, 2H), 2.18-2.12 (m, 1H), 2.07-2.04 (m, 1H), 1.79 (d, 1H),

5 1.52(s, 3H)s

SEHEf 19-P1, 19-P2
(R)-4-((S)-10- P Jes B ik -4- S -2- - 14-%1(-8,80,9,10,11,12- 7N S-TH, 1 4 H-E W& FF
[1,2":5,6][1,5]1 =& FIFIF[3,2, 1-hi] W51 W-3-J5%)-2- B k- 7- 2K I [ b]BE Wy -3- F i
10 19-P1
(S)-4-((S)-10-FA 471 B £ -4- S -2- 3.~ 14-2AK-8,84,9,10, 11,12- 7N & - TH, 14 H-ML R IF
[1,2":5,6][1,5]1 =& F IR IF[3,2, 1-hi] W51 W-3-Jk)-2- B k- 7- S 2R I [ b]BEWy -3- i

19-P1 19-P2

15 R SEHE] 7-P1 A1 7-P2 WA RS 4, DR 1g BHOALEY 24,
BRI A7) 19-P2 (5 mg, 775 50%)F1 19-P1 (S mg, 772 50%) (5 mg, 5 mg,
FEE: 50%, 50%).

BT SR E ) 19-P2 (5 mg, 7RE: 50%)
MS m/z (ESI): 552.3 [M+1].

20 il & HPLC 7 #fr: IREEIIA] 12.30 20%F, 2R 99% (faiit:: Welch Xtimate
Phenyl-hexyl, 30%*150 mm, 5um; fa0HH: 7KAH(10 mmol/L BREREH)M L AF,
FERCEL: 2 40%-55%, Jii#: 30 mL/min).

'H NMR (500 MHz, CD;OD): § 7.38-7.35 (m, 2H), 7.16 (s, 1H), 6.99 (dd, 1H),
6.92-6.70 (m, 1H), 6.29 (d, 1H), 5.88-5.78 (m, 1H), 4.70 (d, 1H), 4.45-4.30 (m, 2H),

25 4.12-3.94 (m, 2H), 3.52-3.46 (m, 1H), 3.15-2.92 (m, 2H), 2.27-2.15 (m, 1H), 1.93-1.83
(m, 1H), 0.96-0.88 (m, 1H).

B R A CEAAR BT ) 19-P1 (S mg, 77Z: 50%)
MS m/z (ESI): 552.3 [M+1].
il % HPLC 3 #r: {REWIF) 12.83 #0%f, 4. 99% (fAifh:: Welch Xtimate

30  Phenyl-hexyl, 30*150 mm, Sum; ¥iz0AH: 7KAH(10 mmol/L BkFREH) M LN, T
FERCEL: 25 40%-55%, i#: 30 mL/min).

'H NMR (500 MHz, CD;OD): § 7.35 (s, 1H), 7.34-7.25 (m, 2H), 7.01 (dd, 1H),
6.93-6.67 (m, 1H), 6.29 (dd, 1H), 5.82 (t, 1H), 4.69 (dd, 1H), 4.40-4.25 (m, 2H), 4.16 (d,
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1H), 4.02 (s, 1H), 3.56-3.43 (m, 1H), 3.16-2.91 (m, 2H), 2.26-2.02 (m, 1H), 1.93-1.83
(m, 1H), 0.92 (t, 1H).

St 20-P1, 20-P2
(R)-4-((S)-9-TH Wi Bk e -2- /- 12- %04 8-7,74,8,9,10,11- 7N A -6H, 12H-4,5,5a,9,1 1 a- 1.5,
FRIRIF[S,6]1F I 1,2,3-cd] ehi-3-F5)-2- R FE-7-F 75 I [p]EWY -3- FF JiE 20-P1
(S)-4-((S)-9-TH J Bt 3 -2- - 12- 84K -7,74,8,9,10, 1 1- /N5 -6H, 1 2H-4,5,5a,9, 1 1 a- T84+
EIF[5,6]1FFF I [1,2,3-cd|Eli-3-3)-2- L -7- 5 2K IF [b]E WS -3- R /i 20-P2

) Yz
N N
N N,N‘Nr\ﬂ) I N:N‘NK\N(:)
so
. O F .~

20-P1 20-P2

OO~ OO O ~ OO OO~
H H
HoN Os N OsN HoN HoN
- . §r - j/ -
. H—% PRI on FOBE® o FooRNY HoN F
Br Br Br Br Br
20d 20e

0.
20a 20b 20c

OO~ . f\(\NM ) F\(\
_. R N N N — N Y N
sTiss Ny - — =
AT 0o
Br O
F F F F
20f 20 20-P1
£ aiZ

2- LB FE-4-1R-5-F K R FP I 20b

B 2RI -4 RS- AR IR BE 20a (4 g, 16.12 mmol, _Fi#E49)IE T BERRET
(20 mL), 90°C L 1 /N, RIS, SRR S R s fd, Fvm
BRIRENUES, To/KBRERAN T8, S DERR 250, JE IR VR A 15 2K b /A,
EH)20b (6.52), FEMAZALEEHT TR,

MS m/z (ESI): 289.9 [M+1].

Y7
2- BRI -4-1R-5-F-3 - FE R F R R B 20¢

PR ALA Y 20b (6 g, 20.68 mmol)iA TIREREL(30 mL), KT T & INAH
F&(15 mL), (REFELE OB 1 /NI o4 BRI BI N PKOK &R R AR EL(10 mLx3),
GIFANAE, AR ENETRGEE, oK T, WJIERRETEA,
VRS IR 4615 B AR UL A 20¢ (1.5 g), PR ANZ AL BT R 8 i

MS m/z (ESI): 334.9 [M+1].
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2- A - 4- -5 -3 - L O R R FR R 20d

PR AAE Y 20¢ 3.2 g5 9.5 mmol)iE T 4 FE(32 mL)H, JIAZREZ(32 mL),
80°C J B 3 /Mo S RLVEIR IR A, IMAVEAT IR BR AN W(20 mL), H S F 5
FE(20 mLx3), & IHA A, ToRBREREA T, REyghEd T, JERsIE RS0,
AR SRS 20d (6.5 g), FERMALANEEH T TP M.

MS m/z (ESI): 292.9 [M+1].

FI4L
2,3- i FE-4-IR-5-FOR H R IR 20e

AL AL A 20d (500 mg, 1.7 mmol)E T 2. (25 mL)FIZK(S mL)H, IS
WH(910 mg, 17.01 mmol). #H(500 mg, 8.9 mmol), 60°C KM 1 /N, WK
WG, TRARVFRERAE B A A R B 4G 2IAr 8L A1) 20e (400
mg, 77E: 89.1%).

MS m/z (ESI): 262.9 [M+1].

F1b
4-IR-5-F-1H-ZEIF[d][1,2,3] = Me-7- FF 83 H B 20f

P AL S 20e (600 mg, 2.28 mmol VA TUKZ.82(6 mL), HIA S HR4H(188
mg, 2.72 mmol), N30 Zh, RSRIEEE, PRGNS, TS RIS AR
LAY 20F (600 mg), 7= AZAML BT TP R

MS m/z (ESI): 273.9 [M+1].

JE SR S ] 1-P1 AT 1-P2 A i 2k, K58 — B R RHME A 1b Bl
1 &W 208, BRFRELLEY) 20-P2 (6 mg, F7E: 27.4%)F1 20-P1 (5 mg, 7.
22.8%).

B B SV AR BB IR A]) 20-P2 (6 mg, J7ZE: 27.4%)

MS m/z (ESI): 519.2 [M+1].

HPLC 4. (REGRFIR] 1.531 4380, 4l 99% (At HALO®90 A, C18, 2.7
um, 3.0%30 mm; JRBNAH: K5 mM BERRER), LN, BRIEECLL: ZJF 10%-95%).

'H NMR (500 MHz, CDCls): § 7.92-7.83 (m, 1H), 7.45 (s, 1H), 7.09 (br, 1H), 6.43
(d, 1H), 5.84 (br, 1H), 5.32-5.28 (m, 3H), 4.91 (br, 1H), 4.47 (br, 1H), 4.10 (br, 1H),
3.06 (br, 1H), 2.24 (br, 1H), 2.04 (br, 2H), 1.65 (br, 1H), 0.90 (t, 1H).

B R SV AR BB IR A]) 20-P1 (S mg, J7ZE: 22.8%)

MS m/z (ESI): 519.2 [M+1].

HPLC 4. (REARSIR] 1.545 4380, 4l 99% (At HALO®90 A, C18, 2.7
um, 3.0%30 mm; JRBNAH: K mM BERRER), 4N, FRIEECLL: ZE 10%-95%).

"H NMR (500 MHz, CDCl3): & 7.85 (d, 1H), 7.53-7.48 (m, 1H), 7.19-7.04 (m, 1H),
6.73-6.35 (m, 2H), 5.82 (br, 1H), 5.33-5.11 (m, 3H), 4.87 (br, 1H), 4.56-4.34 (m, 1H),
4.22-3.98 (m, 1H), 3.52-2.87 (m, 2H), 2.39 (br, 1H), 2.10-1.95 (m, 1H), 0.90 (t, 1H).
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SEff 21-P1, 21-P2
(R)-4-((S)-9-TA M B L -2- 3R~ 12-%584K-7,7a,8,9,10,11- 7N & -6 H, 12H-4,5a,9, 11 a- VU & A&
FRIF[S,6]F FAHH[1,2,3-cd)Efi-3-3%)-2-F FE-7- 2K - [p]EN -3- F i 21-P1
(S)-4-((S)-9-TH Wi Bk 3 -2- - 12-4818-7,74,8,9,10,11- 7N A -6H, 12H-4,5a,9, 11 a- P 5. %
ZRIF[5,6]FFFH[1,2,3-cd)Eli-3-3%)-2-F FE-7- 2K - [p]HEW -3- F )i 21-P2

iz
4-1R-5-F- 1 H-ZR FF[d] K PE-7-F 1 TR S 21a

FA AP 20e (500 mg, 1.9 mmol)¥E T J5 FER = ZBE(S mL), S0 4-%F B 2R
f2(98.1 mg, 569.6 umol), FitHkESNL S AR, Hrib KEFEE. SRR LFTRR R
SEKIEWR, LR OBEREEL(10 mLx3), AHANAE, TKBREREN T4, ik
TR, SRR RS, 13 EIHLE B BUL A 21a (500 mg), 7= AN Sk BBz H
TP RS

MS m/z (ESI): 272.9 [M+1].

JEEER A SEHE] 1-P1 A 1-P2 A B2, KR P RS 1b Bl
&9 21a, BRIGMELAY) 21-P2 (3 mg, FEE: 38.3%)F1 21-P1 (2 mg, 77E:
25.5%).

HL— R AR AR B ) 21-P2 (3 mg, 723 38.3%)

MS m/z (ESI): 519.2 [M+1].

HPLC 43 #fr: {REAWF[H] 1.455 4380, 2. 99% (A3 HE: HALO®90 A, C18, 2.7
um, 3.0%30 mm; JRBNAH: K5 mM BEERER), 4, BRIERCEL: 4JF 10%-95%).

'H NMR (500 MHz, DMSO-dy): & 8.26 (s, 1H), 7.36 (d, 1H), 7.14 (t, 1H), 6.87 (s,
1H), 6.66 (s, 1H), 6.18 (d, 1H), 6.05 (s, 2H), 5.74 (d, 1H), 4.58 (d, 2H), 4.24 (s, 1H),
3.92 (d, 2H), 3.63 (s, 2H), 2.86 (s, 2H), 2.15 (s, 1H), 2.01 (s, 1H).

HL— R SR AR B A]) 21-P1 (2 mg, 723 25.5%)

MS m/z (ESI): 519.2 [M+1].

HPLC 7 #fr: {REWIR) 1.465 38h, 2/%: 99% (At HALO®90 A, C18,2.7
pm, 3.0%30 mm; JiAENAH: K5 mM BEERER), L, BRIERCEL: 4 10%-95%).
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'H NMR (500 MHz, DMSO-ds): & 8.27 (s, 1H), 7.94 (s, 2H), 7.38 (d, 1H), 7.27 (dd,
1H), 7.12 (t, 1H), 6.80 (d, 1H), 6.18 (t, 1H), 5.75 (s, 1H), 4.56 (s, 2H), 4.24 (d, 1H),
4.03-3.89 (m, 2H), 3.47 (s, 2H), 3.09-2.93 (m, 2H), 2.14 (s, 1H), 1.79 (s, 1H).

AV

DA 456 M) gt — D R R AR A T, AR IR LA I E R R il A
FFTE

JAHI1: H3 58195 IR I8

LR 75736 P SR 52 AR A FRAL A W00t H3S8 4 M 3 0 40 T, sz 36 Ty v faiidk
wrr:

H358 4l (ATCC, CRL-5807) H&H 10%fA4-1jE (Corning, 35-076-CV)
] RPMI1640 15553 (Hyclone, SH30809.01) (HIse4shispit) #HTHFR, 56
F—R, H A s A H358 4Hiebh 1200 A/ 2 R 96 LR,
FL 100 pL 4HAER, JE 37°C, 5% CO, fuBi RN F=Lw. B K, &N
A 10 pL H 5843557 B il (0 BR BERBE I ARr DAL S AL S DI 2R S 2 I 10 uM
FUGHAT S BB ERRER O MIRIE AL, WE A 0.5% DMSO 2 DR, FLIRIK
B 37°C, 5% CO, [Nk 32/ 1595 120 /M. S5-B R, BUH 96 FLAHMEE 32K,
AFFLINA 50 pL CellTiter-Glo® Luminescent Cell Viability Assay (Promega, G7573),
FIRACE 10 85, TH 2 Dhse AL SR (PerkinElmer, EnVision® 2105)
BEEUR 615 518, F Graphpad Prism 3015 AL A3 H1E PRI ICso 18

F 1 RNTALA YR H358 4R 3458 (1 3 3% P

e 5 ICs0(nM)
1-P2 0.93
1-P1 11.98

2 10.49

4 13.36
6-P2 5.73
6-P1 9.75
7-P2 0.74
8-P2 0.84
9-P2 0.52

10 0.8
11-P2 0.32
11-P1 2.25
13-P2 11.44
15-P2 4.21
15-P1 41.59
16-P2 8.00
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17-P2 1.87
18-P2 9.57
19-P2 5.65
20-P2 7.90
20-P1 4.94

it RAFA YA H358 4l i H A #HIE A .

PARB2: H3 5840 M ERK A FR AL 1) X 56
PR 792 e 52 AR A A nnt H358 4l ERK BEEZ A0 4 /E . 5236
TSR .
H358 4iiffi CATCC, CRL-5807) H & H 10%ff - 1fL7E (Corning, 35-076-CV)
f) RPMI1640 (Hyclone, SH30809.01) ¥isedt (Risgarkisrdl) #HATH; 9%, L6
F—K, MHEERFRAEE H358 4iffial 25,000 AN/FLIEERT 96 FLIR, AL
190 uL 4HHEEE, TUE 37°C, 5% CO, AMfukis=fatiamidi. KR, ®fLmA
10 UL FH 58 43537 BT ] 6 B AR R ORI 50, LA PR 243 B A2 AL 10 uML
BREAT 6 BB IERREN O MIRIZ AL, WE S 0.5% DMSO 7 AN RE, FLIRJECE
37°C, 5% CO, AR FRFERE & 3 NI 3 /N, HUH 96 FLANRES =4k, "
PAREFREL, RALIIA 200 uL PBS ( g MR B AR AF], B320) ¥h—
i o W 5 PBS, #FFLAN 50 uL 235 7 Cisbio, 64KB1AAC) I Z4fiE 22 4P ( Cisbio,
64KLIFDF) , fUIRICEIRG# = IREGRE 30 28 205 IR m A ET R
5], FALE R 16 uL RER 5 7 ZFH HTRF 96 FLEZ AR (Cisbio, 66PL96100)
th, Z JETHERAR 23 H N 4 uL TR 1 phospho-ERK 1/2 {47 % (Cisbio, 64AERPEG)
B¢ 4 uL TR MY total-ERK 1/2 /A IE W (Cisbio, 64NRKPEG) o fFLAR T B4 ik 25
B, ERAUREOMPEC 1 28, SEBLRELIRA. =K, fH PHERAstar
Z IRElFRX (BMG Labtech, PHERAstar FS) #2HL 337nm # K& . 665nm Fil
620nm P KR H P 61H, A Graphpad Prism 3AFR IR AP AT pERK /total
ERK [ HABTH S AL S 4 76 PRI 1Cso 1E
# 2 KNFFALE YR H358 4i e ERK B EE Ak (1401 4E A

WG S ICso(nM)
1-P2 0.07
1-P1 1.33

2 0.28
3 23.74
4 1.16
5 36.21
6-P2 0.35
6-P1 1.45
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7-P2 0.13
8-P2 0.16
9-P2 0.06
9-P1 32.55
10 0.15
11-P2 0.09
11-P1 7.67
12-P2 11.32
13-P2 0.76
14 1.35
15-P2 3.94
15-P1 19.71
16-P2 1.06
17-P2 2.0
18-P2 1.09
19-P2 0.97
20-P2 0.88
20-P1 3.67

LEp . RAFHLA YN H358 41 ERK R0 2 A k76

A3 : MIA PaCa-248 i 34 58 1 56
PLF 7735 FH R 58 A8 A FFAL A V0% MIA PaCa-2 40 M0 3458 F4m G e . S236 77
fEAR R
MIA PaCa-2 4iffi (ATCC, CRL-1420) &4 10%fG4- 17 (Corning,
35-076-CV) M1 2.5% 5 MLiE CGE = RAEMHIR, C0262) ) DMEM/HIGH GLUCOSE
(GE, SH30243.01) #5378kt (Hsgadfsndl) #iThis. K%K, fTHxs
57K MIA PaCa-2 4l L 500 N0 H/AL I Z EFETF 96 LR, 4L 90 uL 4 fe
B, JHE 37°C, 5% CO, 4 Feffshsmid . R, &SI 10 uL H5ES
B R A AR SRR AR AL 5, AL AR B2 10 uM FFERHET 5 fiF
BB EERREN O MR T 4, W B &1 0.5% DMSO (175 (XTI, FJLIRICE 37°C 5% CO,
ML FR A BT 97 72 /N BB H R, BUH 96 FLANBES F#0R, FEFLINA 50 uL Kot
ZH v PEAS 7R (Cell Titer-Glo® Luminescent Cell Viability Assay) (Promega,
G7573), ZiIHE 10 43815, 8 H 2 Dy el ALAR B 41X (PerkinElmer, EnVision2015)
PR OGS S48 H Graphpad Prism #PE T 5EAL S 04135 PEY 1Cs0 1H -
3 RATHLA YN MIA PaCa-2 41 o389 5E 140 35 P
AT ICso(nM)
1-P2 0.40
1-P1 2.79
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2 5.87

4 11.15
6-P2 5.39
6-P1 13.87
7-P2 0.28
8-P2 0.19
9-P2 0.37

10 0.94
11-P2 0.46
11-P1 2.71
12-P2 35.29
13-P2 20.54

14 39.58
15-P2 7.75
15-P1 56.84
16-P2 4.56
17-P2 1.88
18-P2 9.16
19-P2 4.90
20-P2 1.21
20-P1 1.66

it RKAFALE YN MIA PaCa-2 4 i3 s E A #kI1EF
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