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— PRI E BRI RATEY VR T et & 7 AN A

BRI
AR ET RS MAUE,  BARES BRI & B A T A MR 50 AR % T i
VAL

HREAR

PEFRH (diabetes mellitus ) & — 4 WA A 23w AR, 1 2 M TR ] S Q) 25L&
HEZHRG. ZNESRIE. KRER, RREH 425 CAMEREE, B E KRR IOHF
210 10%, FHA I AVBEIRE 5 90%, 1 EHLARR AN, BURaEE HiEdia.

HATER T IR RV T A 2 2822400 Bli, BFEE R SUIIEE. e B eIk
-1 (glucagon-likepeptide 1, GLP-1) SR —IILIKEG (DPP-TV) HRHI55 . 44-7 23 0E T
Rz 8 H 2 (SGLT-2) 5], a-HEHREINHIFISE, A GLP-1 RARMalim 2 RIE.

GLP-1 &t A\ JZIE L g /- i) —FP R BR . 20 mre iR 4. 28 15 i
M. PRE RS UL ANAMA RGIMEA T, GLP-1 ZMBuE o B R &R 2.
IR R R i R RO LR B HEA A IRE A . IR PRIUESE 27, X B At A 4 245
¥, GLP-1 MBS EA T RFIESCR, A5 MR RESEREEA . A B
AR RT, AT G N 22 B {2, AT H AR .

HHEl O LT GLP-1 ZARBEIRII N BRI, REFEK RS, BEKAEAR
MR RZ KRR IR BT R BRN-T GLP-1 R AR EEh A a6 R RH
I PR K

HATHTC N GLP-1 ZARBEh it FAEERMIMKRTE R BRAEAM, G
I RN 75 GLP-1 AR B 167 2 SRR e 1, BA) i s.

KA A
AW H AR AR (XDOFR A, Hargs . Hord R sl 25
Errseszdh:

Hrr,

RPHEEE. M. K3 G2 . A FU SARE. MARE. Creidk. Creimft
fedk. Cre kAR Cro MARBIALTE: . CreFalidt. Cre MR Cre ikt Cre il
R Cre EE. Cre iU EE . Cro RKGEERI . Cro MAREMRIT AL Cop M
Cos HIE. Cogbedk. 3-8 JUIRINFE. Coio J725EL 5-10 UL TTHR:, kIR EE. Ciehidk.
Cro TABEEE . Cre )IARBEERE S Cro MARKIARLTEE . Crs FHedE . Cro MAFRLEEE . Cro BRLTEE
Cro IR FE . CrobtfdE. Cro TUNTRIE . Cro RALTRZE . Cro MR ARBEAREE . Cos
JidEy Coo JRIE . Cag ML, 3-8 JLAIIE . Coro JTHEER 5-10 JOF J7 55, (LR — PPN
K& &Fh, I, BHE, FFE, AR, MAREE. CrebiF, CreimflibiHs. Cre mAUEEE.
Cro TARRITAKTIE . Cro FRpEdE . Cro TUARFRLEEE . Cro filtledt s Cro STARIRETIE . Crog HTREES
Cur MAFEEEE . Cro BIUTHEE . Cro MARRKIFUBE SRR . Coo MidE . Cog AR, Cag FhkEdE.

3-8 JUAIAEE . Cooro F7EE I 5-10 JuAeT7 2 (11— a2 M IUREE TR
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Liv LoB% L 2% H M7 ik H . Cou WHREE . Cou WHRFEBL-(CHR)n1-5

A CoaaPhbedt. 3-14 JUAIAEE. Coaa 772580 5-14 JUI8 75 5

HBIEE Cao eIk 3-12 JUHIA IR, Cou1a 75 B 5-14 JUARIT s ALIEMIE— 20 BT
ME. B R, RE. |\ SR HE. MR CleliE, Cre iU, Cre
REE . Cre MAARIARSTEE . CreBlidE . Cre MAFRLIEE Cre ks, Cre MRS C1
s LAIEE Crs MAEEEE Cre IR RIEEL Crs MARKAAEEF K — A2 AN DR
AR

A CIEE Ciaa ALEIE . 3-14 JUHIAEE Coura 75 B 5-14 JUATTH (TR — DT
K. AR, WAL, L. FAL. AUREL. FREE. BREE. CiuehtE. Cre MAUREE. Cis
RIEEE . Cre MURKIIRITEE . Cre FlidE . Cre MUREERTEE . Cre bt Cre MRBIIREE. Cu
o FTEAIE . Cro MARKTEAIE . Cro MR IET Cro AR ST 1 — A B2 U P
AR

AR DEH Condflrit,. 3-12 e33R, Cons P5350L 5-14 T T7 5L

R EEE Caaa I2E . 3-14 JUHIEE . Cona FTEETR 5-14 U5, FIRRHE-— DR,
K. 20k THEE, Al FUk, SR, MAEE. Clebils, Cre mARBEE. Cre MAUKTES
Cre TUARIARST L Cre Fobtdh . Cre MARFRLTHE . Cre ittt Cre MURIRGTH: \ Crs itk
Cre TARBEE L . Crs )RUSTEIL . Cre MARKIRITE L. Cog M HE Co BIE. Cag Fhulk,
3-8 TURENEL . Couro J7HEEL 5-10 JCART7 B i g — N BUZ AN EUR S I BUAR

A

NN,
B, %Eﬁﬂg, ERRIB A, 238, FRERZAETHI— DB ZAEURERTH
R

R'. R3, R% RS, RS R7. R®. R, RM, RE TR & {7 ik HAL . k3. 285,
figk . AL, JA. AR BRI, Croliidt. CreimdUidt. Cre mfUBE . Cro MARKIMY
Ik, CroBbidt. CremRELEHE. Crofilidt. Cre UL . Cro KEEHE . Crom Ut
FIE . Cro KA IE . Cro MARH VTR, Coolidh. Coo I, CagHhidt. 3-8 LI
. Coro B 5-10 JTEEFTH . -(CH2)m1ORe Bi(=C)Re3Res, FTIRAIEIE . Cr el Cis AR
fedk. Cre AR Cro TARKIALTIE . CreFafidt. Cre MAARFETIE . Crefiibidt. Cre il
RIRFTEEE . Cro befaAE. Cre MR Cre KAAKTALE . Cre MAR KA ALE. Cog MK
Cog RIE . Cas FAbEdE . 3-8 JTUEIEE L Coro 2L 5-10 TLHTH R« -(CH2)m1ORet BU(=C)Re3Re4s
EBERIBE—BHT. MR, BIE. gk, 3. |, SR, M. Cuolidt. Cre Ut
Ledk . Cre WARKEIE . Cro TARKIALEIE . Croo FBITHE . Cre AR EEE . Cre TSt Cro T
RIS CrebrSdE. Cre MANLTEIE . Cro AR IE . Cre MARKRIEEEE. Co fidE
Co FE . Cag BRGTEE . 3-8 JUAIIA L Cooio 77 FLEY 5-10 JuAeJ5 At i — a2 AR E: i X
e

Reiv RaBU R % B MOTHIZE HEL IR 3. & s Fadh. LR, |RE. Bk
Fo Croliidd. Cre ARl Cro AL Cro TARKRBEERE . Cro BRI Cre iTARFELT
ey CreMibidh. CreMAUIMPTEE. Cro Hift. Cre MR EE. Cro KAULTATE . Cre AR
HARKEEIE . Coo Mk CooIE. Cos MBI, 3-8 LML, Coro 535 5-10 JuaR 5 5. -
(CH2)m2ORe2« -(CH2)m3C(O)NRaiRp1 B-(CH2)msC(O)ORa2, FTIRMIEIE . Crg i Cre ALK
. Cre HAREEE . Cro TARKATEE . CreFolidh . Cro TR . Cre M. Creim At
et Cre feddt . Cre iMTHEEE. Cre MRS AE . Cre MK AR, Cos ik, Cao
o HRIE  Crs IR FE L 3-8 JTLAIAIE L Co10 75 36 5-10 JT 4 5 ZE  -(CH2)m20Re2 + -(CH2)m3 C(O)NRi Ry
5-(CH2)miC(O)ORaz, FEIEIIRE— W, MR BIE. MHEE, 258, R, FAUEE ., MifRIE,
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Cis FtdE. Cre MRS Cre ABEEE. Cre TANKALTEE. Cre bR Cre MATRLEE .
Cio BRIEE . Cro TURBRIEIE . Cro T8I Cro iMAUIREE . Cre KUEEEE . Cre i fR=1R
Besadk . Cos gt CoofRIE. CagPRlEEE. 3-8 JUAIAIL. Coo FHEEER 5-10 JAH5 A —
A AU REE TR

Rais Ras Ryt B R F A HIEAE. . }WER. &8, Wi, BE. f&E. aRE.
AR Clekidh. Cre MR EE. Cre AR Cre ARSI Cre FRITEE . Cire TAR
Bl Creilids. CreMABIEEE. ClelifEE. Cre MAVETE. Cre MALTEAEE. Cis
TARKARIE L . Cos Mgt CooREE. Cag IR, 3-8 JUIAEE . Coro HEEE 5-10 Jude s
I, FIRRIEHR. Crelidt. CreimUmdt. Cre AUEEE . Cre MURKIVIEEE . Cre Bl
Cio TARERIEHE . CreMifdt . Cro iU . Creltfadt . Cre MANREIE . Cre MIUTEA
H. Cre MREARBEIE. Cos izt CoohEE. CasHhrdh. 3-8 JLHIE. Cour0 J7HEL 5-10
TUARTTHE, RIRRHE PO, lER. & A, R s EARE. Clektdk. Cusin
R Cre MARKEE Cro MARKIRETEE . Cre ittt CremRIEREE . Clelinfit. Cis
TTARBRIEIE « Cre KE8RZE L Cro TR L Croo MR . Croo SMARKIRELEZE L Coss M2
Coo I Cag FPITIE . 3-8 JLAFRFE . Coro 752K 5-10 JLA 5 A — D ERE M AUREE T AL
R

B, RYEL R 55 HAHER R PRI AR Cao FikedE . 3-10 JTUARFFHE . Con J5 5
B 5-12 JuR T A

mE, Un AN,

R'FIR' RZAIR'. R*FIRS, R®FIRC, R Al R® 43 5 H AR A9 IR FHEBE T BR Cs00 P 0T
FeL 3-10 TUAINIE . Conn FrFEER 5-12 U U7 2L, ARERIHE— DR, )&, &EE. B, &
e AL AAREE. BRI, Cro ki, CromfUbtdt. Cre kR Cro AR KL Cu
o Febidt . Cre MARIRLTR . Crofitlidd. Crom Rttt . Cletidm A, Cro MANITEE. Ci
o RIREEEIE . Cro MURKRETEIE . Coo Midh. Coo HFE. Cos I, 3-8 JTUHIAIE. Coro
75 FREY 5-10 JoART5 B () — B N AR T ERAR

n. nl. ml. m2. m3 Bim4 & HMZHZEH 0. 1. 2. 3. 455,

fEAR N3 — B Rk ) S 77 s 0, i s XX a4

REPIEHE. il KR 2. . 25, sk, ARE. mRE. Calik. Ciamf
fedk. Cia ARk, Coa mARKIALE . CaFafidt. Ca iRk, CiamibidE. Cisik
RIfEd: . Crabrsdt. Ca it dL . Crs xRk EAE . Cra AR KR EEE. Cou St
Coa I Cag ALtHE | 3-6 TLIINEE, Coro F5HEEN 5-8 TUIRI5 &L, PTR&IE . Crslidk. Co
s ARKEEE . Cra RAREESEE . Cra R KREEEE . Crafabids. Cia RS Crs ke,
Cra ARIRSEEE . Cra ke, Co MR Cs RTEAERE . Cis MARHARTERE. Coy
JEFE . Coa BRIt Cao PRIt 3-6 JTCILINFE. Coro T53EEL 5-8 JUA: T 3%, ARk ABE—EH .
K. BAE AL Ak Fk, AR, mAREE. Cla bk, Crs mARBEEE . Crs mARUkedE
Cra m AL CraBbidk. Ca iR, Ciakifddk, Cua Uit Cs sk
AAE . CamMMREARIEEE . CoaJAih . Cou il CooFbike. 3-6 JLAHEL. Coro J7REL 5-
8 JLAR T B I — N B Z AN AR B U

ik, RPEE-CDsw & I e & 8. FREGARE, Frid PRI, 1T
PO ) RE Cra KedE i 1 — N E B AN B EE U .

AR W — Bk it et 7 A, i il (XX &9 -

I AEH Gk, 56 13 40%E N, 08 S JATH 3-12 743 EE. Conp 550
oA 1-3NMEE N, OB S 5T 1Y 5-12 Ja8 0% %

Mk, FAEE ConHleE. &7 134N OBl S BT 6-12 STAAFEE &4 13
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NN. O 8% S JRTH) 6-12 Ju44 754

S
WAk, FAEH N ) g " .

EAR R — SRk gy 3, gl XX A4

R BikE Cs e, & 13 MEE N, 05 S JHTHY 3-8 JGAEE. Coio HEEE
A 1-3 MEE Ny O 8t S JHF1 5-10 Jugesst; AEE—Pgm. s &8, 8RAE.
FEE . WAL s B — AN AN IR FTEU

R, K B%EE Cao ket &4 1-3 NN O 2 S JRTHY 3-6 LA EIEH 1-3 4
N. O 8% S JR-T7H) 5-8 Juds 53 FHERHE PR, M=, "E. 8RE. MRER Ciskt
FATH)— A2 AR TR

OYN% S}»N% o}’;ﬂ

B, Feme 7 37 @l mm . . G AU
v RAREEEL Crs bedk P i — AR Z AN EARIE ATELAR. .

FEAR R DRk St 7y R, frd s XX 54 -

R CkE CagFhbedt, &5 13 MEE N, OBL S JE T 3-8 JLARIFEE. Ceo 5 HELE
H 13 NEE N O 5L S T 5-8 JuZe o5k, Rkt bam. laaR. &Ik, . B8
G, ERE. B AR, CaliE. Ca R, CL kR, Cs R E
F Ca et CiaiifURE . Ciammbiit. Craiiimkedt. CiafisE L. Cus it s
. Crs MR IEEL Crs AR R AR EFE I — P Ek 2 AN BUREE BT B

PR, K C¥EH Cos ks, &4 1-3 MEHE N, OZ S 1 3-8 TR ELTH 134
YEH N. O B S [ 5-8 L3, (TikHt—Dgn. Fi . mE. SMREE Cs KRUT
AP AN B A BRI AT UL

o o o o

HNJ\O HNio o)OI\NH HN”’lgl\o HN’gfc(,) 0)L N’E:/:

B, BRCHEE =N . SN SN, =N SN L B SN ATk
—IBHO. R AR IAERE T — I 2 A HUR B AT ELAR

fEA R T — PRk 9z 77 b, Frid s R XXy 59

K D%EH Ce ks, &7 1-3 M3 HE N, O 5L S JR T 3-8 JTUARFIAHE, Coio HHES
H 1-3 NMiEE N, O S T 5-10 Ju4 054

ks, A Dk E CeHkidk. &F 1-3 PN OB S JH T 3-6 JTAMERSH 1-3 4
N. OB S T 5-8 JuAe05 %

i

Eﬁﬂﬂ,%DﬁED\D\E>ﬁE?O

TEA R — Rk ) 3t 77 30, Frid il XX A9

WE#E Cs M dt. 5F 13408 EA N, O 5 S JETHI 3-10 JCEAFE . Corp FTIEE S
13N E Ny OB S JEF 10 5-10 oA 055, AFipdi—SHon. Wk, &, Mk, 2
Heo UL SUREE, TRAREE. Crabidt. Caifbidt . Cos xifRUeHE ., Cos AR ARkeE . Ci.
s, Cla ik, CualiEE. Cuaifbiait. Cuaxtas. CsifRe
A, CouJEidh. CoaREL. CooIIEdE . 3-6 JUFZIAEE . Coro T52EEL 5-8 Ju 4 5 AP — ik
Z AL BT LR
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) “;f D 8 ~
ik, 3 E kg ~~ o E T ARIE R R 2

A 2 H A — Ajﬁ%"ﬂlﬁ%ﬁﬁmﬁ

EAR DRk sty R, pridil XX 54 -

R'. R’. R*, R°, R® R7. R, R%\ R™, RPE( R HHMZHIEH A, TN, BER . &I,
g, B, JIE. SRR WA ClakidE. Ca MMk, Crs mARKEE. CsmfRER
ek, ClafbidE. Cra MR CampiiE. Camfmkids, CsbiEEE. Cus mlibe
A Crs AR Cra TUNRARETERE . Coafiidt. Coa B, Cao keIt 3-6 LA
F. Coro 7. 5-8 JuA T3, -(CH2)miORe1 BY(=C)R3Res, FTIRAIEIE. Cislidt. Cisiidt
Ik, Crs R, Cis MARKRVIESRL . G B Ca VR Cisfiikedt. Cisin
REGEHRE . Cra bt R, CaMiUEERE. G RURERE. CamRERIEARE. Coa ik,
Coa Bt Cas Mfmdt. 3-6 TLIRMEL, Cor0 F5 35 5-8 TUHT 5 ~(CH2)mi1ORe1 BU(=C)Re3Re4s
fEERE— . M. &, g, B, JE. SRE. MARE. Cultk. Gt
Kedk, Cra WARKEE . Coa TURKIARSEEE . Cis Rkt Cia IRk, Csfmfedt. Cisin
Rk Cra ek, Cra MEE . Cus W RIAE . Cus AR EIE . Coa ik,
Coa JRFE . Cao FbEHE. 3-6 TUAIFTE. Coro 77 FLBR 5-8 TLA TS He A — Bl 2 AN B AR P EX
s

ik, R'. R3. R*. R°. RS, R7. R3, R%, R, RIPEL R % HAlTHIE HEL il
R.OERIE M. B FEE. SRR WA, Coa Bt CaeFiBedE. Crskidt. Cisiidt
fedt . Crs KA. -(CH)miORe Bi(=C)ResRes, FTIRATEIE . Coa I Cao . Cis
Fedk. Cradifhedk. Crs s RKEHE . -(CH)mORe Bi(=C)ResRes, (TIEATRE— PRI, 24
KE . TARH R BE . B, IREE. AR, BRAREE. CsdedRal Cos e I — N Ek
ZANBURHE T U

Bk, R'. R®. R* R°. R®. R7. RS, R°. R™., RUPHEE R & [phardtuk (A, A48
o mAE. BIE. PR R &L ANE. LB, (CHz)mIORcl B (=C)ResRea, FTIRIH
PdE. ZHIE. ((CH)mORe Bi(=C)Ru:Ret, FEIEFIHE— T . & . F2dk, -CDsy

to
L, Z3E, I3, SRR, AR w>EP[3‘]—/I\ch§/l\EMJ€%@Tﬁiﬁo

FEA R — SR, AR XIX)L A2

Rov RoSt RuZEHS. e . G0, WM, JRIE. UL, SURUIE. BRfUIE. Cuski
e CramAUdE . Crs AL . Crs MUARKIAREE L . Crs Bbids. Crs RE i EE . Crs i
Bk Cra TARER S . Crs FESE . Cra STARBESEIE | Crs MG L Crs STAR B A UE L2
C2_4k¥ﬁ%\ C24§%%‘ C3_0MJ§%%\ 3-6 i%%%\ Co.lo%%\ 5-8 fﬁ%%%\ -(CHz)mz()Rc2\ -
(CH2)m3C(O)NRy Ry BX-(CH2)msC(O)ORa2, FTBRAIEIE . Crakidds Crs UARIEEE . Crs xR
He Ca MUK Cla BlidE. Cla iR, CrafiibidE. CsiWBikidE. Cis ke
L. CramAREESE . Cra kARG IE . Cla RIS . Coa gt CoaHIE. G
bedk. 3-6 JUAHEE. Couo . 5-8 JuA T E . -(CH)mORe: -(CH2)m3sC(O)NRaiRyr BY-
(CH2)muC(O)ORw, ATIEMHE—S . R &, . A, JE. SRE. BifE.
Cis k. Cra i RIEEE . Cis AR Cia R Cia Bl . Cu ifRFRE.
Cis ifidt. CraiRIREEIE . Cia B, Cia MUCHIERIE . Cra AR Crs i KR
PSR AL . Cou Jidt . Cou JRIL . Cag NGESE . 3-6 JUAIRIE . Coao 5 AL 5-8 Juds A ) —
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o 2 AR ATHR

fRIEH, Rev Rl R BEE R, L, FIHE. -CILF. “HFR. =HHFR. L0,
FmE. &%, FRE. ST, KE. (CH)mORe+ -(CH2)msC(O)NRa Ry B -
(CH2)meC(O)OR, FIRMIEIE. FI. -CHF. “HME. ZHPHE, 25hE, FRE, K
B AT . KEL (CH)mORe ~(CH2)m3C(O)NRaiRb1 Bi-(CH2)maC(O)ORa2, AT IEHEIE
—IHm. mR. FEE. ARBPRIFEEF AN BUREFTIUR.

ER R — PR S WA, A il XXM A4 :

Rai Rav Ry B R FEMTIIEAS. . K&, &, WE. BE, 51&. aRE.
BACEE . Cisfedt. CiaUlkeds. Cis p Vst . Cis AR EedE. Cis FlEdt. CismUut
BIGE. CiafiEsE. CoaiUVIRER . Cia iR, Cia UCEASE . Cs KIUTZEE. Cis
AR AR ERIE . Cou JEFE . Cou MLFE. Cae IRIEIE . 3-6 JUIFFE . Conro 5 EEK 5-8 TUATY
F, FTRMEI. Cialedt. CamUE. G mifUkkdk. Cis MR RkedE . Cis Bkt
Cia MM EE., ClamiE. CamfSmkE. QAR Qs mftREE. Cs KftEE
F. CiyMARKARIERE . Coa izt CoabhFh. CooIPhTdE. 3-6 JLAIRFE . Coro F52ETK 5-8
TCARTTHE, ATRMBE— DI 3R &I, fHIE. B FUE, AR, AL, Cus it
Cia TAREERE L Croa i ARBERE . Croa AR IR GE L . Crs FR ke 3k . Cra AR e, . Crs TR Je gt
Cis AR bE R . Cra ek, Crs TSRS, Cos kiUt EIE . Ca MR ARITETE . Coy
3L, Cou BrIE. CaigFRkEsE. 3-6 JUIRIFEL. Coo 77 REEY 5-8 LA P — P ELEZ AL
B EUAR s

PAEHL, Rars Raav Ror 8% Ro % FMSZ L F 4. RS, 38, -CHoF. U, P
EFHE o EE, BmE. 2 RN, ST EoRE, ke sk, B oH
-CHoF. PR, =& W3, oBd, Pk, AN, S390 T ealok s, (Fkihsgt—5
M. Wk HERE., URFESEES NS ESABRETEUR.

AR — AR sy 20, Fridd XX &9

R’ 8% R 735l 5 HAMEN R TR Coe M2t . & 13 MEE N 0 88 S JET 1)
3-6 TLAIRFE . Coro FFREILE A 13 MEH N O 8 S JFT 1 5-8 JTue 755,

Peakdth, R 3L R 4055 AR IR PR BT IR N 5

fEA R Bt — DAk 9Ty A, Frid s X)) &4

RUFITRY, RZAIR!. R*FI RS, ROAIRS. R7 A1 R® 5355 HARTER R TEEHIZ R Cs.6 kT
H. EH 13 MEE N OB S IR 3-6 Ui, Coio HEEESH 1-3 MEH N OB S
JRFIH) 5-8 JuZsi s, (TkMiE—0m. &R, &, mE. i J&8. SR8,
Fo Ciabid. CafiUhid. Cus B Cla iR m AR, CiaBbid. Cus itk
E. CafmliE. CumCmbiE. CsEE. CitaEE. Cu XVRER. Cisit
RARKERTE . Cou liTE. Coa BRIE. Cao MbidE. 3-6 JUAIMIE . Coro T5HEEK 5-8 JULTF A1
— A B A HAREE TR

Rk, R'AIR'. RZAIRY. R*FIRS, REAI RO, R7HI RS 7050 5 HAHZE M JE TR Rk

o o o) 0 S H
srpiat. L, SESAGIV] a0, w5 i 2. 55

L, FRAL. WU, AR, BAREL. e Z A — A e AN B T AR
AW AE TS Frl S (XVIDFTR LA HAT2G . ROk R sl 252
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(XVIIT)

Her,

R, R RS, RY R, RS R7, RS, R% RI RIZ, RM, RP El R & F %7 ik B &
e K. &I, HEE. BE. \E. JARE. AR, Celiti. CreiifUhti. Cre EfR
Jedh . Cre MUARHIREEE . Cle B2t Cre MANEIEEE . CrofibrdE. Cre MARBRITEE . Cis
IR AE . Cro MAUERZE . Cro MIVEARZE . Cro MR MRETAZE. Coo Mzt Coe I, Cig
TRBERE . 3-8 JUAIREE . Cono 525 5-10 JUH 5 2B -(CH)mOR s FTIRFIZEE . Cro KT,
Crg TARKESS L Cros KARBESS . Croo TARKIARLTIL . Cre FRSEdE . Cro TARFRLT I . Cre BT AL
Cro TANIREEIE . CroBEEIE . Cro MACHEEIE . Cro ARVEEEIE . Cre TR EIE . Cos
JdE. Cos HLEL . CagPRLEdE. 3-8 JUARINIL . Coro J5HE 5-10 JuA T FBL-(CH2)m1ORer, 11K
It — PR KE . &AL, AR, B Ak, U, S TR, Cre s, Cre iARKEEE.
Cio MUEEIE . Cro MACRREEIE . Croo FBIEHRE . Croo MARNIERIREE . Cro ket Cro mMACHRIE
. Cro T EE . Cro MK, Cro MUEAIRE. Cre MARKRITAEE. Cre izt Coo bl
. Cag IPhEdt. 3-8 JLAINIE . Coro 5 HEEL 5-10 JuA42 5 A4 22N EURE T AR s

Ro EHE. Sl KE. &, mEaE. B3R FUE. SMRE. M. Clelidt. Creidt
Jedk. Cre )ARBEEE. Cre AR BIRIEES. CreFRPi s, Cre MRS R, Crefibidh. Cieim
RIS Crs kIt Cre MARITEILE . Cre WARKTAEIE . Cre MARKRIREEL. Co Mtk
Coe I Cig HhrdE. 3-8 JLAIMEE. Coro 2. 5-10 LA HE . -(CHYmOR: -« -
(CH)m3C(O)NRqRo1 B-(CH2)msC(O)ORa2, FTIRMIRIE . Crohidh. Cro iifREE . Cro MRNT
L Cro MR CreRlidE. Cro MR CreliibidE. CroMAABILEEE . Cro kit
A Cre MARITER . Cro ARITAR . Cro TARKRITEE . CosJfizh. Cos BLdE. Cis 3
Fedk. 3-8 JUIRHIHEE. Coio HE. 5-10 JTTRFAE. -(CH)mORe ~(CH2)m3C(O)NRaiRy 5
(CH)msC(O)ORws TIEMIHE— DT, Wk &IE. THEE. FRih, FUE. AfRE. iR,
Cire bidE. CroiilledE . Cro pifRKEHE . Cro STARRKIRLEHE . Crs e Cro MU TS
CrsMihtdE. Cre ARSI Cro St IE. Cro MR . Cre MUTERE . Cre i R fR
WEFE . Cootidk. CoohFE. CosIfhrdt. 3-8 TUIME. Coro FHFEK 5-10 FTHTFH A —
A BB A AR TR
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By JRRGTEE . HEE. RIS AL, MBTSE . RIRGTEUL. Mkt R . AR
Fi A

IR (CH=C-), MIESH 2 & 8 MR FRIkiE, Bk 2 & 6 MRIE Tk,
BB 2 2 3 MRS TI0kidE . Horp TR (1 b mT Lt — 25 e HoAth A S S A AR, 1l
Bidt. Ak, Hdt. BRI, GeRRdE. beREAE. R i, AL . UL Mk
FeIRkedh, 5. AR5, MbrEE. 4IRS bt . 2SIk R SRR
3>,

ARIE AR IR — AN ER T IS, Flln <2 put” 24500«

P Ji5-COCH-, WHEE (f AR TR 7T DU AR BRARIAR Y, 4 A

I, BRI AN —ABREA LU EE ], Har e |ed . . Pkl et Jemidt.
BB, B FAL. Sk MR BB MBiEL. ROMAGEER. OFAR. AROTER . MraA.
SN e N VO e NSV e

“HEAEE G H A B LB BRI B U SR i) 2 30 2, FPA S SAA
Fedk . BIRATTHE . BHIA T EEANAIA AL 0T A, b TR AR e R AR I A AN A A . Ty
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Be. FRIFEUIFTCE I A Z I TR R IR SR TR ARSI e B L T7 L %
7R USEE AT R 23 EE . PRR AR J7 B2 48 07 B e Bt . 3RS 073k DIE
ARLIME R Z AR Frik AR DT R IR AT MM, R E, REDIHSRY
Wﬁﬂﬁklﬂ’]%ﬁf% (ZaE

HNN

G055 TPeotsoo
S esRee esZasXa sy

“EARBE R TR — AR A R R B e, b 0 AT e S
CRARBE R TR — AN ELE A R B b A R, A e R B AT E
SRbr R TR R AR e, AR B AT
S HLHE-OH 4],
“RRTVTEHE. & EEdL.
“Z I FHE-NHz.
“E I TE-CN.
“THEE E-NO2.
“FRETH-C(O)OH.
“THF $5 VY S
“EtOAC”1 Z.1R 2.1 -
“MeOH”F5 iz .
“DME”#5 N. N- - FF 3L B iz
“DIPEA”#§ . F A 2%
“TFA”8 =M LR .
“MeCN”}§ 2.1 .
“DMA™$E N,N-— I Z. ki .
“Et,O”15 ZH#.
“DCE”§ 1,2 —&.2)5%.
“DIPEA”#E N, N-— R f%.
“NBS” T8 N-JRACHEIH M AL .
“NIS™#E N-AR T ZBE I f .
“Cbz-CI"5 S F IR G
“Pda(dba)y"Fi5 = (R HAE) 4.
“Dppf#E 1,1 2R ik
“HATU”$§ 2-(7-58 A0 I = FU)-N,N.N° N PO FF B iR 7S AU B TR s
“KHMDS” #5775 5t il L e L4
“LiHMDS”$5 X = H 3 ek B flig B4
“MeLi f§ H 3548
“n-BuLi”f§1E T 244,
“NaBH(OAc):"F5 = Z Bt A S50
“X#%H A. B. BLC’. “X#%H A. BMC”, “X NA. BE{C”. “X N A. B CZ%AR
A ESERE THERZ L, BN X TR A By C AT E—FhEk L.
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A IR W] T IR B R T R AT R B AR UR, AR I KR SETE B S P AR — &
JR -ty AT TR T B R

AT AT e RR A B S PTRRA  FAF EAR AT DUE AL A, 2 W B
BB AEBAKER . B0, AR B IR ) A 2 ] R A ek vl BUE AL A0
FEAE, 12t W] B 2 A 3k e SR AR IS T AN A A e SRR S 7

BRI R ERIF R AERZ AT, ENRE 54>, ELEN 1~3 AT
AhST AR N AT B BRI, AF e, DUREOAEEATN R RN A E, AU
TR N ARENS A AT HH I 20 55 IR LN ff 5 (G S 36 BCHR) AT RE AN T RE B . B2,
BA B SR a2k sz 2 5 B AN ) B AR R 145 & Il BE R AR E A

“HMBEW TR S e M ST IR G A Y e AR B /AT 2 A Eh BT A2
Y5 HEA A ARG, DL A o A= B 22 /AT 25 F RO 3 MBUE R . 25945
) H R G RE X A MR IR 25, RT3 Ao RO BE T A% A M 1k

“H PRI R A K E gL, XIS AT T R LAY i A I A e A PR R
HEBA A s

BRI e

PUR 456 Sl g — SRR A AR W, (H s e S it 451 = R ) 25 A O WA PRV B

S Jita 451

A5 WAk A W A R I A RESE IR (NMR) B/ 5T 36 (43 (LC-MS)SK A 5E 1.
NMR AR A i 202 — (ppm) HIFAAIZE . NMR A 5E /£ Bruker AVANCE-400
LA, T TN AR = I (DMSO-dy), AR EE (CD;0D) FI5ARE& M (CDCls),
WhAR DY B IR (TMS).

TR B A 038 LC-MS 17315 F] Agilent 1200 Infinity Series /it B2{% . HPLC [l 5& 4 FH 22
Fi46 1200DAD FEEWR ARG EE 1L (Sunfire C18 150 x 4.6 mm 4354l Waters 2695-2996 7 &
AR ALY (Gimini C18 150 x 4.6 mm (i FE).

HE BT EERAR S A £ 33 HSGF254 8075 & GF254 BEARAR, TLC RARIKZ 0.15
mm~0.20 mm, 2 EN /@i K AR 0.4 mm~0.5 mm. #EN—BRHEAREE
HUFTERE 200~300 HEER A .

AR W SR R R SRR AN FE Hon] CAYE T3 1 SER, 3 R LUR A B R AR 4
O TR A R

TR IS L, AR IMIFTE KNI EESM AT, ETRERREES
AORHT, BRGNS AT TR R

HE R A
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30 ek (4.88g, 74.6mmol) ¥ T DMFQOmL)H, I H¥ R BT R B i
o IANE=WHERER(1.01g, 9.32mmol)f 1 ,2- 38 Z%(1.75g, 9.32mmol), F HI¥ 1K)
IREWIE RSB S odh. MBS RIN 4-0-2 2- — FRETEMENE(13.43g,  55.95mmol)¥)
DMF (25mL)¥W, I B4R S7E R PEE 20 2040, [ BRE W I Z R4 (209mg,0.93
mmol)FT 4-(N ,N- — H FE AU R T BB (494mg, 1.86mmol). 5-7 W[ Wk-2- H B2 2. l8(5.0g,
18.65mmol), FEHBHEITINEIREF . FEEWE SOCHIAERRERFE 1 /N, SREFR4
HREAREZR 0C, JFHEMAN SN EERO6mL)F . AN 30 % ZAKIE B (SOmL)A 2.8 2.1
(300mL), FFH S TR LB . Kl H 4R CBEEEL, H H¥ A HLEH 30% &k
KB . ARG HBRIREE TR IF HaE I g 4y, I HId R 2R KB 230 K rk e
ALt L8R 05 k=1 1), B3, mUEFHIsBSEITMEY (1 96g,
AR 35%).

MS m/z (ESI): 302.2[M+1].

b EFW K (S)-5-(2,2- T I PYS-2H-ME IR -4- 3 ) - T H-M5| BE-2- 3R B2 2.7 (1.96g,
6.5mmol)i T 2. (30mL), Jf BN M A BKERSH(2.70g,  19.51mmol). 7E 10°CHIFH
TRMLEE, MARIFNA AT 2-R 2E(736mg, 9.75mmol), FF HAGE IR 12 /N 18
LR IR & LK (SOmL) R ZBR 4 B5  (100mL), VL#HATHEL, I H N H 2.8 285
(20mL), H/KEHATE ZIRER. HEIF AR AT & 3K (SomL) ek, A5, 18
T AE 40°C AN LU R IR 4, 1SR B AR, JF AR HH THS P, i Faifl.

MS m/z (ESI): 341.2[M+1].

B2 K (S -1- GREEFED -5- (2,2- — B PUS-2H-ME I -4-55) - 1H-W|We-2-FR R 2
BE(2g, 5.88mmol)F1(4R)-4-H3E-1 3 2- " E MR ke 2 ,2- A fb(2.43g, 17.6mmol)¥%
FPUERH (15mL) , I HEREMAEIZE 0°C. ARSAAT, SEBHIN (=PI PR
F)ERAZAR) THF 7370(23.5mL, 23.5mmol, IM). R S NIBEWIFE 0°CHEEE 2 .5 /it SRIE I
ANHBRGmL), HHH R ZEE0mL)FVRARHT R FAYLE ARk =k, HRERE
ENHLRI RIS M Ik, o B KR — Ik, SR HRER T, U85, Kol sk
95, I R B A R g a2 BR 2.8 Chi=1:4), BRIHF = (1 .20g, 775 54%).

MS m/z (ESI): 381.2[M+1].

FVUE: 1] 1-((18,28)-1-F Ak -2- B ER TN 2%)-5-((S)-2,2- = B B DU S -2 H- ML MR -4 - 255 )- T H- g
We-2-FR IR Z.16(1.20g, 3.15mmol) 1) — F EH(DMSO) (10mL)ZERH A 50 % F2 5 K iE ik
(2.08 g, 31.5mmol), FF HMREMTERIESFE 17 /NI WA ZBR Z.BR(50mL), KiRE WK
(SOmL)FIER K (SOomL)Peiss, SRJG MRS TR, ¥IREGWILIEE, BismRkkds, +H¥
RGP T DMSO(10mL)Hh o 2R8)5. AIANFRE: —BKIMA(1.02g, 6.31Tmmol)A 1,8- "%
B A —BR-7-45(1.20, 7.88mmol), FH HIGE B[R EMESELF: 0.5 /M. FIRAY T
TN TP ER, SR 5 1 28 SO (3 2 (257K, 0 .1% TR ER), LIS B AT 1(0.96g, 2% 69%).

MS m/z (ESI): 440.2[M+1].

BHLD: ] 5-((S)-2,2- FFH U S -2H-ME I -4-35)-1-((1S,28)-2- FF k- 1-(5- Bk Fk-4,5- — &~
1,2,4-B8 — 13 FOIAPI ) - 1H-H5[WR-2-3 R 2. 156(0.96g,  2.18mmol)[i) DMSO(8mL)¥A#E H I
2M SE AN KA (3.28mL, 6.55mmol), F ER R AT Z /A 1.5 . WREY N
NHR, SRG&RFEEA(ZFEIK, 0 1%FER), DEZIHEEY  (0.652, 7% 72%).

MS m/z (ESI): 412.2[M+1].

HE4E B
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N

1
o K \/Q/
N NH F
N HoN. N
I 2 N o3 \ ! 2 NH; @1 /2// NH, @ ’\/‘(zr
— S _— /NH,
B s)). e
vy N N7 gZ¥ ©).
I} o
A Boc N

B

oc
22

2-1 2-3 2-4

F F
~ @F CY
o c=N O~ [}
I\ / NH r/ N>L
%NH of =

BOO
2-5 Tm B

F— lEkl 2-1(2 .4g 5 17.9mmol) VUSRI (THF)QOmL)E AN IM BT B4
] THF ¥(17.9mL), JF FURR-EWIfE S RBEFE | /N ¥R EYEIE, 4 THF(S0mL)
ek, AR IEMORE TR, DA R AR 2-2 (2.7g, 77 88%),

MS m/z (ESI): 138.1[M+1].

B AR ER(1.06g, 15 4mmol)Fl 1 AMA 2-2 (2.7g, 15.4mmol) ] ZEFE(30mL)E TR
I 2N 5R(11.5mL, 23.1mmol), J+ HAFEAWIE S 0°CHiRE 1 M. RN IEBYIREZE
0°CJa, A 5 M EEAAKIER(4.62m L , 23. 1mmol)F —HiE —FU T l6(3.36g, 15.4mmol),
HHARREYITE OCHiHE | . RETEAYIFIAK, HHNHZROBH#ATRER, A5
KB ENE, I HELKMBRET . S5, BIERRERgE, It HEREmanE
AT g alifh( & bt HEE=20:1), DAEEHEMR 2-3 (2.5, 7% 65%).

MS m/z (ESI): 253.1[M+1].

=00 Kb ieR 2-3 (2.5 g,9.91 mmol) .+ 2-F-5-Ai-1,3- LS (2.48 g,9.91 mmol) A
L-Ji%B2(342.23 mg, 2.97 mmol) T —HETMKBO mL) H, BSETF, AT
(754.82 mg, 3.96 mmol) FIEEERET (1.10g,7.93 mmol) VEBEMT 120°C FHiFE M 19 /NS
REVIIINERAEK (150mL) FRRN, HZBRLRE (SomLx3) #H, GHHEIF, 1K
R ERIK (50mLx5) Pilk, ToKERERANT 1R, BURIRS. SRRy A bt i i 4 ik
ChRMtE: 28 Z0E=100: 0 2 50: 50 ¥ei), 1FRIHEE 2-4 (2.9 ¢, 7% 78% ).

MS m/z (ESI): 375.2[M+1].

VUL R 2-4 (2.9, 7. 4mmol)[FIMEIE(LOmL)AW T, A 2-FH A1 1-—HF

A 201(2.03g, 15.49mmol), H HKREWAZEMFE. 3 NEE, A2 13g,
15 .49mmol), I HAREMEZIRIEFE 5 7080, RJFIIAIK(GSOmL), I HX15 2R G VIE
FEBEEE 20 4080 O BRI KBRS E,  HEKEAS B E R 7K 0mL)PE
SRIGIRE T, DL B [al4k 2-5 (3 .6g, 7% 92%).

MS m/z (ESI): 506.3[M+1].

FA: A PR 2-5 (3.6, 7.12mmol) TN ER(40mL), H H KR & W70 = iR i+
21 /B, K SR SRR EE, HEHINAR 2R, FE IR 2 R B AR R E YA
TEFLE0mL), LUAEREY), AR EEEIMASEAM B, 10mL), TE=ERSE
P2 BT o JREIRAE R BRE Y. IINEER, I HEUR & RBREVEF, SER~Y (3.69).

MS m/z (ESI): 342.2[M+1].

HHE A C FispEl4E D
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g C ik D
H— B (S) -3 A2 (4-5-3,5- R RE) 4-HH-2.4.6,7- V0 -SH-MEMEFE[4,3-]
MERE-S-REGR T T (2.5 g, 6.68 mmol)iFF T 17 (8 mLyH, AR T, A IE R I
(2.07 g, 20.03 mmol). JREY)T 60 °C TR 2 /N TRA VIR RS, IMA LA & 857K
(30mL) #BKKRN, HROE (50mL) #HL, MR EEK (S0mLX2) HEk, JK
TREREN T8, WUEWR s . ARl i itk Chmhlit: 28R 28=100: 0 ) 50: 50
Ve, BRI HERY () -3-11-2- (4-F-3.5- R RZEIL) 4-FF 32 4.6,7- U4 -5H-PHE I T [4,3-
c]MERE-S-RIERUT BR(2.1 g, 772 72%).

MS m/z (ESI): 438.1, 440.1[M+1].

FOB W (S) -3-7R-2- (4-51-3,5- IR 4-FiHE-2 4.6,7-DYA-SH-MEMEIF[4,3-ctk
WE-S-FRERBU T (2.1 g,4.79mmol)7E E IR A B EAE M 4k, 20mL)H,  E=REHiH:
2 /NI BUEMRGAFI Y () -3-9H-2- (4-8-3.5- T HIEEEE) 4-HH-4.56,7-IU4-
Q2H-MEMEIF[4,3-c]lE (1.7 g0, MESEEHT 5.

MS m/z (ESI): 338.0, 340.0[M+1].

BOP M (S) -3-IR-2- (4-5-3,5- " HFRREL) -4-F3-4.5.6,7-UU S -2H-ME I [4,3-¢]
MEnE R EL (1.7 g, 4.54 mmol) ,F1EIME A (526.84 mg, 4.54 mmol) 1 — FTH I 2 (1.76 g,
13.61 mmol, 2.37 mL) ¥f#T N N’ - “HIEEHEZ (15 mLyF, FEESRT A 2-(7-f5 %A
I = FH)-N,N,N N Y R RS R IR EE (2.59 g, 6.81 mmol). JRGYIT 25°C Ttk RN
12 /B o S REYRCH it 22 1) 2% e B3OTRURE B 23 B AR 74 3-((1S,28)-1-(2-((S)-3--2-(4-9]-3,5-
H L Y -4-FH L4, 5,6,7- DU S -2H- M M8 3[4, 3-c ] g -5- 35 L ) - 5-((S)-2,2- — H L Y 4, -2 H- It i -
4-FL)-TH-MG| - 1-28)-2- B BE IR T 4L )-1,2,4-B8 — M- S(AH)-T (2 2755 60%).

MS m/z (ESI): 731.2, 733.2[M+1].

FIUE: ¥ 3-((18,29)-1-2-((S)-3-TR-2-(4-rL-3,5- F JE 2 5 )-4-H1 5k 4,5,6,7- DU &L -2H- 1L
WA 3 [4,3-c TIE FiE - 5- B 5 )-5-((S)-2,2- = FF JE DY S -2 H- ML PR -4- 3% )- TH-M5| Wik - 1-38)-2- FH R 3R TR % )-
1,2,4-B8 Z - 5(4H)-f (1 g, 1.37 mmol) « BUEASBEEMIEREE(0.52g, 2.05mmol) FI [1,1-X(Z
FE R — AL SR e 4% A M(100mg, 137umol) IHAFT 1'4-Z5 08 (30 mL) H,
BT, A ZEREF(335mg, 3.42mmol) . JBAYT 90°C FHEEE RN 12 /NI . TR &40
FEHeds . R NRAT & 37K (SomL) ORI, 2 288 (50mLx2) 280, HHAHEE I,
RIXFAEAE IR (50mLx2) Bk, TKTRERIN TR, WORIRAE . SSBROH S 4 il 5 = 2R
AL S B FEH(0.62, T2 56%).

MS m/z (ESI): 779.4[M+1].
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E
g-5 3
NN XNH —_— O%\P
[/ Nt F B
. = N\ N
N7 N=
H

i A il B e
B ZRPEE C TRk D =203,
MS m/z (ESI): 735.3[M+1].

HE 4R F

sssss

) T O S
o O el e
Y A
. T Lo
{CN {
7
©
/ L Q, Ny
« O s (I
) 95"C |
= 180,507 © V" 9
Mo e by
Ny W o
0 H P

F—ob B S-B-TH-HER I [2,3-c]ikiE-2- R 485 (5.0 g,18.58 mmol,1.0eq.), 2- (6,6-—
HJE-5,6- & -2H-ME IR -3-) -4,4,5,5-PUHFFE-1,3.2- & 4404 (8.6 £,22.30 mmol,1.2 eq.),
K5PO4(11.8 £,55.75 mmol,3.0 eq.), Pd(dppf)Cl> (1.52 g,1.86mmol,0.1 eq.) IKXKIIAZ] 500 ml )
=5, FE NN Dioxane(100 mL)F1 HO (20 mL), BABEH# =15, BN 12h. LCMS
R ER RN eSS, B RN 2 S, AR R N 100 mL H0 2EHUr 2, KA 2
R M6 (100mLX3) #HL, AIFEVAM, FWAELHK (100mLX2) ik, TTKBRERIT
B,k WwEE. MIRERAE I AR R 2 (418 g, 74.90% yield) NTE iR &Y .

MS m/z (ESI): 301.1[M+1].

b B2 (4.0g,1332mmol, 1.0 eq) W TL/KHEEE (20 mL)F1 THE (20mL) ¥
REEIT, BRSO PA/C (04 g 10%w/w), BAEE 3G, BHESER 3K,
30°C 14 F AR INE RS 10 /N LCMS T JFORH R R 58 4, T Tk 2= Pd/C,
45°C WIRAEIBR AT, BRI 3 (4 g,99.32% yield) Rk ARy .

MS m/z (ESI): 303.1[M+1].

= B 3(4.0g,13.23mmol, 1.0eq.), EEABIFR (14.6ml,29.11 mmol,2 N,2.2
eq )V T HEE (40 mL), RRTE 70 °C [N 3 /M. W RNRAH B =, KAHH L8R5
(50 mL x 3)¥eis, FEHETRGN)R™ pH £ 5 FH LR LB (S0mLx 3)FEHL, MFEEK (20
mL) PR, KB, duE, k4. BRIP4 272 g, 74.98% yield) 2 A A 4.

MS m/z (ESI): 275.1[M+1].

HEUUE. K 4 (2.0 g, 7.29 mmol)MIIAF] 100 mL AEA CIHEF, FIIA 20 mL 2K, %
AT, SRSEMATERS (1.85 g, 14.58 mmol,2.0 eq.) 1 2 T DMF. k4
100 °C T 2 /INEF o K S NERIR A 28 T S5 IMN TR I S T (100 m1D A ONiAA R 4%
B IIN N-F SR (1.56 ¢,14.58 mmol,2.0 eq.), INHE, GEM2HIN= Z. % (1.48 g,14.58 mmol,2.0
eq.) MR, 300C Je 8 /N LCMS MM N SE4 )T, AR MR &9 i H20(50 ml), &
B (100 mL x 3)AH, &3FAIUH, FWEAEEKG mL)Fedk, TKMEAN T, L&,
Wl . FTEIAT thnk Al AL T35k R 045 2 H AR = 41(1.58 g, 59.63% yield) T AIHPIRY
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MS m/z (ESI): 364.2[M+1].

FHL: 5 (1.5 g, 4.13 mmol, 1.0 eq )i T 15ml TR DMF 1, &SR T kG
AHZE 0CE, ZEINA NaH(495 mgl2.38 mmol,3.0 eq.), JNE, 7E 0°C NHEHE N 0.5 /M),
FZRIMNR N (2.48 2,20.65 mmol,5.0 eq.) I, 30°C/RS 8 /M. H R MAKRZRF A LR
Llg, K, HRAEE (S0mLx 3)ZEHL, &IANAH, A& EEKGO mL)FE:, JoKmER
TR, TUE, WRE. AR kAT R R E R B R (997 mg,  60% yield) ¥
AR A

MS m/z (ESI): 403.2[M+1].

SN B 6 (900 mg, 2.24 mmol, 1.0 eq )T (R)  -4-FAEE-132- T BER 43R U 2,2-
“HEAHT (1.08 g,7.84 mmol,3.5 eq.) VT DMPUQ0 mL)H, UKIGAHIZE 0°CJa, 218
KHMDS(22.4 mmol,10.0 eq.,IM in THF) Ji e, {RIE R 5 /NI o £E RO R R L8R .18
K, B TR (S0mLx 3)AEE, &IFANAH, HEFI KGO mLBeE, ToKmERINT 5,
TR, WA RO (i Al TR R R R 2] AR = (496 mg,  50% yield) # IR
NS

MS m/z (ESI): 443 2[M+1].

¥ 7 AT F AR SR 7TA 1 7B

MS m/z (ESI): 443 2[M+1].

B B TA (450 mg,1.02 mmol, 1.0 eq.). EhIEFEIZ(354 mg,5.10 mmol,5.0 eq.)-
K>CO3(775 mg,5.61mmol,5.5 eq )M TEK ZEE(25 mL), KIIMAF] 100 mL HRF, 95°C
SN S /NI o B SR SRR A TR NN TR0 THE (30 mD  BFHATE R IR L INEY, U8R
N NN -8t Tk (364mg,2.24 mmol,2.2 eq) M 1 ,8-"FIWIF[S 4 0] T—Tk-7-45
(466mg,3.06 mmol,3.0 eq.). Ff SUNIREY 50°CHEPE = /Nt B S SRR 2 T 5 FREIRAE
WAl TR AW 4577 8 (417 mg, 81.6%yield) RHE O MK .

MS m/z (ESI): 502.2[M+1].

B K=Y 8(400 mg, 0.80 mmol, 1.0 eq.)iF T 2 B HEAQOmL)H, JIA\ KOH(404
mg, 7.2 mmol, 9.0 eq )R RFE 100 °C [ 5 /Mo RONIEIRZE R T )5 . HERAE Gk 2l AL S
WAV ] HARFE0(200 mg,  60.60% yield) #{[E44

MS m/z (ESI): 413.2[M+1].

i G

cN o oN o
° —
7\
© PN \ 7/
@' NTNT Y o bﬁ .
HN N \==/ H/W/ N o

0.

(o] N N- 0 g N-N
fj\/I/CN NH, HCI &NHQ ~ | )—nH 1) MsOH, THF,80°C,6~12 h P N)j\NH
). — [ = ] NH o 2)KPOLH,0Bo0,0 o =
N N DMSO,-BuOK,r.t,12 h N O \\<

h

h
Boo Boc Bac O~ Bod

3
! z ke

B ERHFIMANR-T 3 (2S)-3-FFE-2- 1 F-4- PRI -1-FR RS (2 g, 8.4 mmol),
2K (20mL, 10v), 4-Bk3E-2,6- — H R K H LR (1.65 g, 8.4 mmol), Pyridine hydrochloride
(485mg, 4.2mmol), MFEE/MS FFHRZE 96°C, HPd. RNTEEFIK, 22N
(50mL*3) L, HHIAHH Na:SO4 T4, Ik MMA IR ik 4ifl (PE:EA=1:1) 52~
Y (132 g =% 41.3%)

MS m/z (ESI): 382.2[M+1].

Eob MHFIMALED 2 (1.22¢g, 3.2mmol), “HEIFM (30ml, 15v), N-(2,2-
TSR Z ) TH-BR M- 1- R R (766 mg, 3.8 mmol), T EESH (129 g, 11.6 mmol), A&
SEHEERMELIR. LC-MS BN sEEE, R MNERTIIK, ZERZE (80 mL*3) A
B, AVIAA Na:SOs THE, Bk AERMA AL (PEEA=3:1) FEF=% (1.08 ¢ 7=
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% 65.8%)

MS m/z (ESI): 513.2[M+1].

B=2 ERTIALEY 3 (500 mg, 0.98 mmol), FUEEKME (15ml, 30v), MsOH
(470.4 mg, 4.90 mmol) JHSEHAEH:, FHE 60°CKM 6 /N, LC-MS KTAL A 3.

5 MEZE=ER, MRMNETIABRSE (1.67g, 7.84 mmol), ANl N4k R 25N E A Boc

FRIEF (320 mg, 1.47 mmol). =EiRHHE: 2 /N, RN F K, ZERZE (80mL*3) I,
HHIA A Na:SOs T4, Kerk AR itk ot (PEEEA=3:1) B2 (380 mg, 7%
86.5%) -

MS m/z (ESI): 449.2[M+1].

10 SEHERY 1

HN
o%\} i B
s , —$=N
F@\NJ@ ol 7 Q
=
0
A

2 N A
PN TRk E FO )3 HN™ o
N = N, N
Q ¥ A el
5 - 0
Foer 27 ‘N'@/N/\O

35 FEEE, FPEER E (20mg, 0.027mmol).  ( (4-3R-3-BKHE) Wak) —HE
-6-M i (14.5mg , 0 .054mmol) . (1 S ,28) -1-N 2-N- —H IR k-1 2- — (1 Img ,
0.013mmol)FIBREREF(11 3mg, 0.082mmol)f) N- B FEIEIE SR (0. SmL )R £ i AL £b W 4R
15 (D)(1.0mg, 0.0054mmol), FFH7E 130°C, KREWAER TR THEE 3 /Do KSR EY)
& FARER OIS A(ZIEIK, 0 1% ) , JFHRZIHIREY (10mg, 7% 40%).
MS m/z (ESI): 920.3[M+1].

L) 2
F ’ N NH % O et
Br =
F Br
20 B8 DL S-JR-6-FW[RECON R, 2% Journal of Organic Chemistry, 1992, vol. 57, #8,

p. 2508 - 2511 55| HFR 4 .
MS m/z (ESI): 256.0, 258.0[M+1].
F P BHEIHEH 1 BRI
MS m/z (ESI): 910.4[M+1].

25 SEHER) 3
10)
J N

NHy o N S N H
T . #F }/\N/) ¢} N \fo
— —_— N \
L 5
N \
—N
N=

e DL4--1-FFE-1H-| -5l JERE, 221 New Journal of Chemistry, 2014, vol.
38,#9, p. 4071 — 4082, HF HIrr¥).
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MS m/z (ESI): 249.1[M+1].
Fo0 DpaeR ¢ ok, RSz 1 A2 H AR
MS m/z (ESI): 899.4[M+1].

SEHta ) 4

NG F
| R — le]
NC

5
F—i. BHEAPEE B HE=0, DL 4-0-2,6- T F IR B 2-5-5--1,3- TR IR A
A A, SR SR A R B RI9ZHEE] 1 L S-7R-4-5- 1-FF 2R T H-M MR (478330 )
WaHE) —HE-6-Bld) &=,
MS m/z (ESI): 890.4[M+1].
10 SEHER 5

F— RPN A B, DL 4.6- 5 R-S-RIE[2.4] R LT 5,5- — F AR (4R)-4-
HAE-1 .3 ,2- SRR AR A T 2 2- A A s b IR A, JE SRR AR E FISEREf] 1 (L 5-
TR-A-F-1-H - TH-M IS ((4-R-3-FoR ) R —HE-6-mlD Ak B w9,
15 MS m/z (ESI): 895.4[M+1].

2

BB Ble-1 NERZS AR C Mk D 2 =515 5] 6-2.

MS m/z (ESI):721.3 [M+1].
20 B P D@-R-2-(FREEE)FRE) —HEME NS EI6M 1 B2 HAAr=9 6.

MS m/z (ESI):902.4[M+1].
SEHEfR 7
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H— 2-(4-¥8-3- R E)-NN- H 5 £ Wi
FIT, B 2-(4-B-3-E K 2B (233 g, 10 mmol) BT N, N-FHIEHFFEE (30
mL), RGN HIZERRREE (0.98 g, 12mmol) f1=Z % (4.05g,40 mmol), FfJ5 NN 2-(7-
B U I = Z0M)-N,NONN- O IR S G BRI (5.7 g, 15 mmol), | BFELR, LCMS f&
5 RRMIGEE, RN R ZEERE (60mL), SRJE MM &I K¥EE (15mLx4), GHLH
HTC/KBRERAN 1, L€, BT, BB Flash (405 (PE: EA=1: 1), B3| H Iz
ph—BEEEE (1.30g P58 50%).
MS m/z (ESI): 260.0, 262.0[M+H]+.
Fob DL 2-(4-R-3-FUREE)-NN-T UL 2Tk A b (A 4k B N RKL, S HSehad] 143
10 FHRY.
MS m/z (ESI): 914 4[M+H]+.

SEiE) 8

HN
3
P
F B
N
\=

1 E

N '\N\W/

N,

B0 DL 7-R-1-FF 4,5 T & [1,2,4] =M IR [4,3-a) BT R R 4K B N ERL, S5 500
15 1 B2 HAF=.
MS m/z (ESI): 918.4[M+H]+.

B REE C MiE R D =2/ E =Y.

20 MS m/z (ESI):721.3 [M+1].
B B O8-IR-5,6- A - TH-MERE IF3,2,1-ij] P-4 2H)- B N J5RE, 2550060 1 1535
HARF=4 o

MS m/z (ESI):892.4[M+1].
SEHER 10

Oy Oy :;%E Oi} ””if’

a5 @ By t&m e @“{@r«g ;ﬁ

B 0°CTF, K 1,2,56-VUE-4H-MEIE IF[3,2,1-1j ] FEMR-4-FE(1.73 g, 10 mmol) ¥5#F

F NN-ZHEFEZ12 mL) , SR)5500 N-SAC T (196 g, 11 mmol)ff) N,N-— Fi3&
HFBERZ(20 mL), SR 2 /N, RN KK (60 mL), 2R J5 F 2R Z FEAHL(25 mL>3),
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SIANAE, HYAERHBAEIIKEEE (25mL<2) , AR TTKMEBROT 5, Ik, e
T, M- YHAE K S, ARIEARY N — I EREE (1.89 g, 7% 75%) .
MS m/z (ESI); 252.1, 254.1[M+H]+.
FTE o B O8-I-1,2,5,6- T S-4H-MEIK IF3,2,1-1) | FEMR-4-FRAT S R 4K E N ERRL, S2550
a1 52 H AR
MS m/z (ESI): 906.4[M+H]+.
SEiEd) 11

o o
H o 0H o
) J
B o [P ar o i Br

B3 . UKIBTF, KBS AEE (1.64 g 12 mmol) AT & W (20 mL), AR5
IIANZ &AL (8.0 g, 60 mmol) , VK FHEFE 30 408k, A5 I 7-1R-3,4- & -2H- A IF[b][1,4]
WEZ(2.14 g, 10 mmol) , FiRHEEE 2 /N, LCMS ¥ F B4R, KN 10%55
AN KRB K, i, wEmH & ik, AR AR R S A e % (25
mL>2) ,  MFIEER KR (25 mL>Q) , AT KRB TR , &k, BT, REY
] Flash AF 435 305,  BEIHAAFY (0.31g, 2 10%) .

MS m/z (ESI): 314.1, 316.1[M+H]+.

Bk o ST, B 2«(7-1R-3.4- A 2H-IKIE[b][ 1,4 B -5- 55 )-0- B L 2R TR

(031g, | mmol) T =84 (SmL) , REMAZZHEMES (023 g, 2 mmol) , JI#H
2 60T, M 2 /N, LCMS $8RMses, WHIE=EE, et, RBYAH LR TR RE
(20 mL), RS MAREE S4B IS (25 mL>2) ,  AIEIhKEE (25 mL=2) ,
HHATHTOKRERY T4 . 98, bet, SEmEERT I 5 .

MS m/z (ESI): 300.1, 302.1[M+H]+.

B FIET, B 2-(7-R-3.4- T E-2H-ZEI[b][1,4] R -5- 1) 2 BBEE (030, 1
mmol) WEET 28 (SmL) , RFMAZE (0.2mL) JN#E 80T, KN 2 /M, BHE
Ei, LCMS f8~F BARr=WA R, WET, WHEYIA R ZEEMQomL), S5 &I A A
TRIR A NA RGeS (25 mL=2) , MRl #h/K¥keis (25 mL>2) , ‘AL TCKBRERIN T 18
38, e, VREYIA Flash #H 6 w,  SRIEFE~P 11-3 (0.05g, 7% 20%) -

MS m/z (ESI): 254.1, 256.1[M+H]+.

I - BL8-i-2,3- A [ LAJRURBREUIE[2,3,4-hi] I WE-S(6H)-B AN R 4 E )50k}
S 13 B 1.

MS m/z (ESI): 908.4[M+H]+.

SeiEfl 12
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—p: DLGEE S-R-3-H AR BN MR-2- SRR N Rk 22 TR R R A 22 H b 4
MS m/z (ESI):442.2 [M+1].
Fob: SRR C Md ik D E PR BT, S5 DL 5-IR-4- - 1-H5R- TH- W ek
5 CNERZESER 1 B2 HIRTEY
MS m/z (ESI):913.4 [M+1].

PLZ B 5-&-1H-MERE FF[2,3-c]Mb e -2-FR IR EE N i Rl S HE s2 s 12 1538 B 45779
10 MS m/z (ESI):884.4 [M+1].

SEjA 14

@%w@%@“ oy oty — dpy

@%%a@

B0 DL2-IR-3-BUKHCAREL, 2B MERCK & CO INC - WO2020/96871, 2020, Al,
A3 HAR .
15 MS m/z (ESI): 244.0 [M+1].
FoH B2-BN-MHTHEI-EAELAEE, 28 MERCK & CO INC-
W02020/96871, 2020, Al, 3E|HERF= 5.
MS m/z (ESI): 302.0 [M-+1].
Fo PAQ-BE-3-HORE) A T )& E R F g N5k, S Bioorganic and Medicinal
20  Chemistry Letters, 2021, vol. 47, 1% HFRr= o
MS m/z (EST): 222.0 [M+1].
FIH: DL 7-%-1,2,2a,7b-PUE-3H-F0 T 246 H [b] B W -3- R BRI M 5 kL, S -
Tetrahedron, 2015, vol. 71, # 37, art. no. 26568, p. 6499 - 6505, 153 H 7=
MS m/z (ESD): 164.0 [M+1].
25 FAP: DL 7-9-2,2a,3,70- DS TH-H T 45 FE o)W1 N 6k, 2| European Journal of
Medicinal Chemistry, 2020, vol. 190, 183 HFr™= M.
MS m/z (EST): 178.1 [M+1].
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g DL 7-8-3- 42,243, 7b-USE-1H-38 T WG IF[0]BIM Y R, 28 Chemistry -
A European Journal, 2022, vol. 28, # 2, art. no. E202103135, 22| H#rr= fh.
MS m/z (ESI): 256.0 [M+1].
Fb: BL6-B-7-9-3-H125-2,2a,3,7b-TUS - 1H-3 T 0 H: [b]W1 Wk B JL R T4 E Sk J5t
5 #h, SEIE 1, G2 H A
MS m/z (ESI): 910.4 [M+1].

LB 15

e DL S-IR-4-FIR[FA A BT If-1,3- AR ]-2-Mi 5 R L, 228/ European Journal of
10 Medicinal Chemistry, 2020, vol. 190, 33| H 5/ 5.

MS m/z (ESI): 269.9 [M+1].

$be ik BEONERRE, SRSHG] 1 B3 BARrE.

MS m/z (ESI): 924.3 [M+1].

Lkl 16

®—F e ’
07N
A F
Boc NN‘\
15

0 B Q- (FEHE HRNE EHBREUTES (5 g, 2548 mmol) 1 3-JRNIE
(3.41 g,25.48 mmol) ¥FET ZME(100mL) ', ERSRY FIIAGKERE(10.56 g, 76.43 mmol) .
BAEYT 250C THEHER N 12 /N . RNEZET, M I BmAeihK (13omb), 2R
G (80mLx2) XEY, AHIAAIF, APVUAHAMAI &K (30mLx2) ¥k, TT/KBRERIN 15,
20 JRJEIRGEAEE] Q-FER LI (- (FRFR) PRI ERFRBT G, 75K 94.46%) .
MS m/z (ESI): 250.2[M+1].

Al ——

BB DL(1- (BRI ANED fEFRETEEAER, S A B R 4
E FsLht®l—, A REs=.
MS m/z (ESI): 895.4[M+1].

25 SERERY 17

Q B o . N_\>
HN" Yo >y
! NN, =N F o 3
HO™Y, m£ @NN)—\@/
F— P A-UYSE2H-E R R RE, SRR A AR 1-((1S,28)-2- 1 2%~ 1-(5- k-

4,5- 51,2, 4-BE -3 PR 3E)-5- (DY & -2 H-IE R -4-35) - TH-H5 k-2 - 32 TR
MS m/z (ESI): 384.2[M+1].

30 b DL 7-9R-4,5- SRS 13,2, 1-hi | F5 RR-2(1H)-BR A JR R, S HESEHf] 1 &k E br

M
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HwaE.
MS m/z (ESI): 864.4[M+1].

Sz 18

N
g
OTONT L N, i“
Ff/\}"‘)tm )
N= o}

5 DL 6-32-22- " FEE-1,1a,2, 7b-TUE A - [c] Bt N ERL, S 5066] | B2 B 79,
MS m/z (ESI): 907.4[M+1].
SEitf 19

o) N
N
o s N Z\:’N/
I
o o o - -
Br Br Br

r

e B 7B 2H-ZRIE[b][ 1,415 E-3(4H)-FF (3 g,13.16 mmol), ZF#Rik5 (3.192,7.89
10 mmol), HFZR(100 mL)FIEAYIFE 110 °C fitde 1 /B, A, BEEINERKRYS, HEN
(PE/EtOACc=10:1) 7%, BRKEOE A (600 mg, ™. 18%)
MS m/z (ESI):244.0 246.0[M+1].
0B g 7-B-2H-ZRFE[b][1,4]0E R -3(4H) - R AR(300 mg,1.23mmol), Z B (109mg,1.47
mmol), 1ETEE(10 mL)TJREWITE 120 °C HiFt 24 /MBS, AH, BHEMERKS, HEN
15  (DCM/MeOH=10:1) 43, 93] HARF=4(190 mg, 752 58%)
MS m/z (ESI):266.0 268.0[M+1].
=P DL 7-R-1-F-4H- 2K [b][1,2,4] =P [4,3-d][ 1,4 ]HERE A SRR 22 IR SE ] 1 45
F HAR=4)
MS m/z (ESI):920.4[M+1].
20 SEE 20

=

N - N
T T I s = 3
N T_> \N 0%\? N
— > F B
- N Y@
Br

F— L 7-98-1,3,4,5-WE2H-1-K I B4 5 -2-Fi A RS 5Lt 19 35—, 5145
Bl 8-R-1-H H-5,6- S -4H-ZRF[f][1,2,4] =M FF[4,3-a] A 44 5
MS m/z (ESI):278.0 280.0[M+1].

25 B DL 8-IR-1-F3E-5,6- A -AH-FE I [£][1,2,4] =M FF[4,3-a) B8 5L A JE R 2 R St
1 193 HFrr=9
MS m/z (ESI):932.4[M+1].
S 21
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N,
N\\:‘(\NH ©
C@ s
N7/ N\ HN™ ~o
NO, .
" i N== NO, N O =
—_— N\ & TN

—: DL 6-JR-8-TiH3E-3 4-:iwf£ﬂﬂ< -2(1H)- Eﬂjﬁﬂ T8 Sfe] 1 45 20 B bsr=4 .
MS m/z (ESI): 309.0 311.0[M+1].
Bk T 7-R-1-F RO 4,5 T A [1.2,4] =M I [4,3-a] iR (2 g, 6.49 mmol) 4
5 Q0 mLYFIZK (15 mL)VER P INNE I FRAREN(9.03 g, 51.92 mmol) , FiRHHHE 12 /N,
yE, JEUHH BtOH ik, BEMUN/K, BtOAc L, &IFANUAHAMBAIE KL, Tk
BRENT1R, U8, JEMEERSGE T, H321-3(1.5g roE: 83.1%)
MS m/z (ESI):279.0 281.0[M+1].
B0 A 7-VR-1-H3-4,5- T [1,2,4] = M [4,3-a] EEIR-9-1%(600 mg, 2.16 mmol)f]
10 DMF (10 mL)#&# H I NaH (130 mg,3.24 mmol, 60% purity), =iRdEE 30 208, SR)5 0N
fLHR 5% (457 mg,3.24 mmol), ZFEIBFE 1 DB, 17K, DCM ZEEL=R, A YA B K
ek, TOOKBRBRA T, 38, IEBEEKRG T, HEN 2R, BEREAMIRY 21-4300
mg, 5 47.6%)
MS m/z (ESI):293.0 295.0[M+1].

=0

Y\,

15 B DL 7-3R-N, - R4, 5- T A -[1,2,4]) =M FF[4,3-a] EEIK-9- 1 A JRURF 2 BB SEHE ] 1
B3 H b7

MS m/z (ESI):947.4[M+1].

S 22

20 F—F DA 2T RPN R S i B4R B 38 = B3 H D G RIS ) 22-1.
MS m/z (ESI): 454.2 [M+1].
BB DL 22-1 F 2-(4-YR-3-F KR 35)-N N- UL Z kR N R R 525 S0 ) 1 (16 1l
B % 22-2.
MS m/z (ESD): 633.3 [M+1].

25 H=oP LL22-3 NERIS R A S IYRNEE OB I A BOb RIS = 22-4.
MS m/z (ESI): 398.2 [M+1].
FY.

DL 22-2 £ 22-4 FIFRZH AR C 3 ZFI5E =20 16 RS =1 22,
MS m/z (ESI): 912.4 [M+1].

30 Lt 23
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NI _ o}
X HiN
I

B OiN\ , ]IN)‘J;Q

B A 4-TR-2-- 1- PR AR B - 2K (2 2,9.05 mmol) 1Y FREE (100 mL ) R K I &
SEFR 442,82 g,36.18 mmol), [ (ALK (8.74 ¢,27.14 mmol), 28 )5 ML /NG,
Jn7K, DCM ZEER =K, A HUAH R ARA 6 hK B, TR R B T4, s, SRk ki T,
FENT (DCM/MeOH=10:1) 7358, 335 OMRY) 2 g7 % 87.7%)

MS m/z (ESI):252.0, 254.0M+H]+.

Bob . B@-IR-2-F AR (R I )(H 3)-16-Ti < BR - (400 mg,1.59 mmol) F fi% 3 iz 5
(214mg, 3.17 mmol), HEEHH(657mg, 4.76 mmol)F DMF (10 mL){IIE-AMLE 120 °C Hiidk 3/
i, Jn7K, DCM FER =K, AHUAFH AR KR, TTKRERE T, I8, EmRERK
i1, HJZH (DCM/MeOH=10:1> 4%, BENRIMEMRY (200 mg,/=5: 47.9%)

MS m/z (ESI):263.0 265.0 [M+H]+

B DL 2-(HT RS F) AT (I H) () -16- Bl e B O IR 2 IR st 1 4531
F=H)

MS m/z (ESI):624.3 [M+H]+

FVYIE: TAR-T B (48)-2-(4-FR-3,5- R OR IR )-4- O34 (3-(3-(FF L B 0 )-4-(S- Y B 1k
WVl P 3 ) SR e )-2- R A -2,3- - TH-BR M- 1-3%)-2,4,6,7- DU - SH- I - [4,3-c ]k e - 5- 3R R B
(60 mg,96.19umol)ff] DCM(3 mL)¥ i I0 TFA(1 mL), FEMEE 0.5 /K, et hntfn
NaHCO3 i pH=10, DCM =¥k, HHUAHRWA & EKEE, KM TR, T8,
JERURER G+, ARKR I OHRY (50 mg i)

MS m/z (ESI): 524 2[M+H]+

BHE: T\ 1-((S)-2-(4-F-3,5- I K L) -4-H1 5 -4,5,6,7- DU S -2H- ML e 3[4, 3-c itk e -3-
F)-3-(3-(F L E L) -4-(S- FF IL B WP Bk L) 2 3 )-1,3- —&-2H-BKME-2-fif (23.57 mg,57.29 umol),
H[E] 445 A (30 mg, 57.29 pmol) Y] DMF (3 mL){AVE A HATU (43.23 mg,114.59umol), DIEA(22
mg, 171.88 pmol), FiRdHEHE 16 /NI, 7k, DCM ZEEL =k, BN MR KR, T
KRR T 8, I8, IR EIRSE T, JERIEMRYEHI&EE (B 238, 53
HARFEY) 23 (9 mg, P25 16.7%)

MS m/z (ESI): 917.4[M+H]+

Wi F SR, B2 HRY) 23-a 1 23-b

MS m/z (ESI): 917.4[M+H]+.
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KRt 24

24-2 N
=

HN
A =
Fet/ N
ﬂw@ - - QN)I/) o ﬁfj\} )
N= # ;

24

B0 DL 24-1 NERSE RG] 3 55— DA BUD RS 24-2.
MS m/z (ESI): 458.2 [M+1].
Foobe DL24-2 RIERIZFHHER E RISzt 1 E’JAESZ PRI STfe) 1 ) ((4-98
-3 BRI TEIE) Rk 7-1R-1-H3-4,5- 7 E-[1,2,4] =M [4,3-a] &M S AR
R 24
MS m/z (ESI): 934.4 [M+1].
SEHE ] 25

HN’\>

N
#=L Nﬂ;@ : IS

25¢

F—25: B 5-H-4-F-1H-F(200 mg, 0.93 mmol). FATHFEMHEZ(160 mg, 1.86 mmol) fits
FR4(169 mg, 0.93 mmol). 2,2'-EEAELE(146 mg, 0.93 mmol). HERHN(197 mg, 1.86 mmol) 7 HLT
ZIEO mL)H, KR SANE 70°C, TR 4 /NS RV HIZE IR, ORISR
Nk, BRRMGRERAEZNTEik, B3 BARTEY 252204 mg, 77K 86%).

MS m/z (ESI): 255.0, 257.0 [M+1].

B K 25a(52 mg, 0.20 mmol). 4(S)-2- (4-%(-3,5- " HFLIKFL) -4-FHF-3- (2-F (-
TH-PKME-3-F ) -6,7- S -4H-MEME I [4,3-c L IE-5-FRER B T FE(60 mg, 0.14 mmol). (LS, 28) -1-
N 2-N-Z I Obe-1, 2-Z8%(19 mg, 0.14 mmol). FEFEHH(19 mg, 0.14 mmol). M4k V 426
mg, 0.14 mmol) ZFHCT N-F AL RS el (2 mL) Y, K SONERINFA R 130°C, $ik W 4 /NI .
S MRS ENE IR, IMNAT & #h /K (S mL)E R RN, F 208 2855 mLx3)XHL, FHAHE
I, AEAIE K0 mLxS)Fedk, Jo/KIRINT %, BRI . 7RV APURRE R G aiit,
BEHARF=Y) 25b6(55 mg, FEHE: 62% ).

MS m/z (ESI): 616.3[M+1].

=45 % 25b(55 mg, 89.33 umol). IR LIRO0.5S mLyF T AR K@ mL)+, EiRETH
PN 2 /NS o PO IR SOV, 19 HFRPE 25¢(42 mg, FEER: 91%)

MS m/z (ESI): 516.2[M+1].

V05 K 25¢ (42 mg, 81.5 pmol). HEE A (51 mg, 0.122 mmol). HATU (46 mg, 0.122
mmol). DIEA (53 mg, 0.407 mmol)¥&T DMF (3 mL)H, ZiRHEHE RN 3 /AN . il SR
NGB R, H OB BRI (S mLx3), &GiFabim, FHmmE s srkizao
mL), Jo/KIRERAN T, U8, MR EIRAE G, TSRy R o Gk ali b 45 21 B hr
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Y (62 mg, F7ER: 84%).

MS m/z (ESI): 909.4[M+1].

'H NMR (400 MHz, DMSO) 8 11.74 (s, 1H), 8.27 (s, 1H), 7.67 (d, 1H), 7.56 — 7.47 (m, 2H),
7.40 (d, 1H), 7.26 (d, 1H), 7.18 (d, 2H), 7.07 (d, 1H), 6.95 (s, 2H), 5.58 (d, 1H), 4.38 (d, 1H), 3.85 (s,
1H), 3.71 (d, 2H), 3.62 (d, 1H), 3.18 (t, 1H), 3.09 — 2.98 (m, 1H), 2.89 (d, 1H), 2.26 (s, 6H), 1.67 (d,
2H), 1.57 (d, 1H), 1.48 (d, 2H), 1.43 (s, 1H), 1.32 (s, 1H), 1.27 (s, 4H), 1.20 — 1.11 (m, 12H).

S 26
o (s) —OH 7
2
¢
i y—0H - 7 o
HN—, —_— <D
;TD DD /\\<
D D Bk Bk
i
(’L/——EN (iF_EN ﬁ il
Il N p T M - . u)/
D PR
o 7o HF A 5o : N

B £ 500mL RNIRFH L-HEER-3,3,3-d3 (10 g, 108.56 mmol)¥aT TUEIKIE (200
mL), SRJGFE 0°C SHEVIMANEAL R (4.12 g, 108.56 mmol), R J5 RN ESRYHE 0°C R
BEEE 2 /N, Z IR N, BB ANEEPKIETR(IM, 15 mLy#E KN, S5, RFE2H
PRI (8 g, BOIRYD, 77E: 94.3%.

B fE 500 mL RMJRARG(S)-2- = A KE-3,3,3-d3-1-BF (8 g, 102.39 mmol), ZRHEf
(15.17 g, 10239 mmol), =Z8% (10.36 g, 102.39 mmol)iE T FF 4200 mL), AJ5 RINRES
FRIFIEIIN S IKERAE 110°C FHEEE 12 /A, (IR, K455 H 2. BEE 45 B3 B s

(17 g, FHEWHRYD, F7F: 79.7%.

MS m/z (ESI): 209.0 [M+1].

F=0: fE 500 mL RNHEHCER(S)-2-(1-F2 FE A BT -2-95-3,3,3-d3) AU k- 1,3-
(17g, 81.64mmol)i/A T & HF k(200 mL), 7& 25°C A= ¥RIbB§(22.1 g, 81.64mmol), A5
SN BSIRIHE 25°C FHEEE 1 /NS o (F 0k OB, I ZKIE (100 mL)yA K e v, FH =5
Fr(100 mLx2), FHL, A4 VA RATSEEI(100 mL)Fei, TTKTREBEN TR, kg5
BBIEIRY (19 g, FEOFEF, 73 85.8%.

MS m/z (ESI): 271.0 [M+1].

VUL fE 500 mL IR HORE(S)-2-(1-VR T be-2-3-3,3,3-d3) 7% &I Wk-1,3- (19 g,
70.08mmol)iAF DMSO(200 mL), 7F 25°C JINFALIN(G3.43 g, 70.08 mmol), HALHR(1.16 g,
7.01 mmol)#4 )5 S MR B SR E 25°C THEHE 12 /N o F 1ROV, AN ZKIE R (200 mL)# K
KL, HZSH 5§00 mLx2), ZEHL, & 3A HIAHAH BATEAL (200 mLYBeds, ToKmERT
B, T UEVRAE T P A IR (i DR I TN S A R 2R R AUAL TS B R M 215 21 H
PR (11 g, BERED, FF: 72.2%.

MS m/z (ESI): 218.0 [M+1].

B 7E 250 mL RRNHLTRE(S)-3-(1,3- Z kAL T A5 WE-2-38) T E-4,4.4-d3 (11 g,
50.63 mmol)iA T ZEE(100 mL), 7E 25°C MAJKAHH2.53g, 50.63 mmol), #R/E RIBLRE IR
PHE 50°C THEFE 2 AN FEILRN, ARER, B AGBEENE, 585 ERIRa s fmA
20mL ZJEALER, A BT, BOOEEE, WERIKAES HR ) (4 g, AR, .
90.6%.

FNH e DUS)-3-8 AL T E-4,4.4-d3 RIERISH IR 516 36— & AT HARr=4.

MS m/z (ESI): 141.0 [M+1].

B LUS)-3-(Q-FIE Z5yEm &) T HE-4.4,4-d3 AERIZH R A B, TIAIK E &2
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Bl 1 1A AR 4.
MS m/z (ESI): 912.4 [M+1].
S 27

HNJ\O
5 F—s: 100 mL NI 5-IR-4-F-1H-B (1g, 4.65mmol), (2,2-—FIFFAH)

MIFR(1.13 g, 9.30 mmol), —/KEEEMRAT (928.37 mg, 4.65 mmol), BEREZHN (985.81 mg, 9.30
mmol), 22-BEMEEE(726.37 mg, 4.65mmol)iET 1.2- ~& 2.52(25.0mL), AR5 MBS AR
£ 25°C HiHE 4 /hm o fFIER B, IMAMATEALEKIETR(60 mL)YE K N, H =& F 560
mLx2), L, &AM ALER(60 mLx1)BE%s, ToKBRERA TR, o8, FRARE:
10 (o kyk LSRR R0 TR 2.8 2R si AL TSR R AR B B A =4 (700 mg, FEARE O,
PEEE 51.7%.
MS m/z (ESI): 291.0 , 293.0[M+1].
o DL S-IR-1-(2.2- T SR )-4- - LH-W W A J5 Rl 22 S 5] 1| 16 B TR A T
RE=H)
15 MS m/z (ESI): 945.3 [M+1].
F=0 2FMIRS E/RE] 27-1 f127-2,
MS m/z (ESI): 945.3 [M+1].

L) 28
20 DL 5-JR-4-F- TH-N5 (3, 3- A T 3O N IR RS 2 sl y] 27 149 & b B H Arr=

MS m/z (ESI): 959.3 [M+1].
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Skt 29

B IKBN, ¥ 5-1R-4-%-1H-BM (043 g,2mmol) EMT VISR (6mL) &
P A, AREIRUOIMAN = R85 (0.79 g, 3 mmol) FIEE B —F AR (0.61 g,3 mmol),
VKW R IEAE 30 08, SE NI ZE) P, iR NP 2 /N, LCMS froR OV 4R,
SR S EIRTRE K (10mL), SMEH Z CBEFEL (15mLx2), HIFENHE, H
WA TC KRR AN T8, 98, be T, WREEYA Flash kil 405, BEIH 9 (0.29g, 7°
#E50%).

MS m/z (ESI): 287.0, 289.0[M+1].

Foob FIRT, BE-T R 4S)-2-(4-F-3,5-  H IR )4 1 B -3-(2- % Bk - L H- ke -3-
5£)-6,7- A -AH-MEMEHE[4,3-c] L BE-5-FRFRER(50 mg, 0.11mmol) ,  5--4-55- 1-((1- 5 A 55
F)-1H-M]#: (37mg, 0.13 mmol) , #ALIP4R (11 mg, 0.06 mmol) , TkBEREF (47 mg, 0.33 mmol) I
(1S,28)-NN'- HF-1 2-— & FIF e (8 mg, 0.06 mmol) AT N-FFIEMEIR B2 mL) , &
RS, IE 130°C, &M S /NI, AEIE R, LCMS f8R RN S5, ROV R 28R 2%
R (15mL), JE, JEBMHZBREE (10mL), &IFEHAE, BHUMEREAE K
B (15mLx2), AHAEHJOKREREN &, 8, e, BEYAEEN&aEgdfl (O
Rt . BB =20 DAR BN EMHIRY) (0.043 g, 7% 60%).

MS m/z (ESI): 648.2[M+1].

= FRT, BT E (S)-3-(3-(4-F-1-((1-FRIR A 25) B 55)- 1H-Mg -5 - 352 -
2,3- - TH-BKIE-1-J5)-2-(4-38-3,5- — H BRI )-4-H K2 4.6,7- VY - SH-HE eI [4,3-cTHIE g -5-
FREREE (43 mg, 0.07 mmol) VT & H ke (2mL), RIGIMANIRE S RNRER (4.0M,
1 mL) ERBEHE | DR, LCMS f8R MR, et REVEERT T340 mg, ™
Vi, AR

MS m/z (ESI): 548.2[M+1].

BIE: T, H(S)-1-(4-Fi-1-(1- 0 P JE) I )- | H- - 56 3-2-(4- 93,5~ Y
FEARIE)-4-H13E-4,5,6,7- DU S -2H-ME e FE[4,3-c] itk e -3-38)-1,3- & -2H-BR -2 25 2 25 (40 mg,
0.07 mmolVAM T N, N-ZHIEHEHIL (3 mL), AFMHRTIMA N, N-ZRHIE I (0.5
mL) , 5-((S)-2,2- = H R U -2H-M M -4-K6)-1-((1S,28)-2- F Ke-1-(5-F k-4, 5- — 5 1,2,4- 1 —
S3-3R)IA P IL)-1H-M5] - 2- ¥R R (29 mg, 0.07 mmol)Fl 2-(7-fB % 2K 3+ = ZU)-N,N,N' N'- [l§ Ff 3
fK 7S B ER RS (38 mg, 0.1 mmol), =FIRMFE 14 /NiF, LCMS $ER N g, N 28R 7.
BefsRe (15mL), ARJ5 M A KBRS (15mLx2), AR KRBT, Tk, it
T, PRI A ARSI & Bk it FT, SEIHRMEEY (10mg, =% 15.6% ).

MS m/z (ESI): 941.3[M+1].
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SEiE] 30

HN S0
N, /N
N AN 2 N 8) )
o

DL 6"-JRIR PR It H-1,3"- S W R -2 - B N IR 2 25 St 9] 15 25 —30, SEitfe] 25 26 —20
FEPUSA B
5 MS m/z (ESI): 934.4[M+1].
SEHa 31

F

(io
N
H

F—0 FBET, B 4-FEIAARIF-1,3-"EMFK]-2-87 (0.35¢,2mmol) , 2-(2-MEHE
FHMERE (0.47 g, 3 mmol) , AT (0.52 g, 6 mmol) , BEERHT (0.54 g, 3 mmol) AT TR
10 (0.64g 6 mmol) AT 1,2-—R 2% (10mL), BEEES, IIE 80°C, KN 14 /MKy, A4
2EWR, LCMS TR RN, 98, JeT, FREMYH Flash #5155 % (PE: EA=10: 1),
BRI (0.15 g, F2F: 35%).
MS m/z (ESI):218.1[M+1].
Bob: FEERTN B U-NRE-4-FIRA A - 1,3 - AW 0k]-2'-BH(0.15 g, 0.7 mmol) ¥
15 BTN, N-ZHIEBEEBRZGSmL) , REMA N-ET SRR (012 g,0.7 mmol) |, =
1 /NEF, LCMS $8/R NG5, RN CBR OBeMiF 0 mL) » 2R 5 AR & Ehk ki (15
mLx2), HHAHATTKMEA T, 38, bt BB Flash A (35505 (PE: EA=10:
D), B HREY0.10 g, 755 50%).
MS m/z (ESI):296.0, 298.0[M+1].
20 F=o0: P S-R-1-IA AR R A B R-1,3'- MR- 2 - Rk, B3 9] 29
FoP, BoIP, BIUE, BREIHAREY.
MS m/z (ESI):950.3[M+1].

SEHEf 32
iy ’
ph"‘{\@h‘ Boc E—Q N)EN ~
25 F—: PL32a F 5-E-1-H BRI b f-1,3'- A R1-2- 8 A Ik 228 SCHE ] 1 i)
E IR 320,

MS m/z (ESI); 625.2 [M+1].
B 2P DL32b NIERISHPIEAR C B R E PG RGBS 32.

MS m/z (ESI): 918.4 [M+1].
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STt 33

F— DLSR-24-THARONE R, 275 W02021/76890,2021,A1, Page/Page column
163 22 H b5 4.

MS m/z (ESI): 261.0, 263.0[M+1].

$oab D3-S5 RN E-2,6- T HEIR(HEE NERL, Z%[Organic Letters, 2007, vol. 9, #
3,p. 525 - 528143 B HAwn /=¥ .

MS m/z (ESI): 269.0, 271.0[M+1].

F=20: Pl SIR-T-IR NS4 - - TH-B MO R R, 23 0Ed] | BRI ER.

MS m/z (ESI): 923 4[M+1].

SETH] 34

F—m BL9-1R-2,3,6,7-WUS- 1H,SH-MLRE IF[3,2, 1-1j | Ik-5-B 4 J5oR), 228 St 29
Hb, =D, IR, MRIEAREY.

MS m/z (ESI):920.3[M+1].

'H NMR (400 MHz, DMSO-ds) & 11.73 (s, 1H), 7.51-7.45 (m, 1H), 7.41-7.31 (m, 3H), 7.27-
7.03 (m, 4H), 6.94-6.90 (m, 1H), 6.87-6.70 (m, 1H), 5.62-5.50 (m, 1H), 4.43-4.30 (m, 1H), 3.73-3.57
(m, 5H), 3.24-3.11 (m, 1H), 3.06-3.00 (m, 1H), 2.89-2.70 (m, 5H), 2.59-2.52 (m, 2H), 2.22 (br; 6H),
1.85-1.75 (m, 2H), 1.73-1.58 (m, 3H), 1.55-1.48(m, 2H), 1.39-1.34 (m, 2H),1.27 (s, 6H), 1.18-1.11
(m, 6H),

St 35

4
-3 EE e o &
HO' o o \ O%\}
Br Br Br F H
N XA
‘Nr

B DL 2-E-5-5KW AR R, 2% Bioorganic and Medicinal Chemistry Letters, 2004,
vol. 14, # 10, p. 2451 - 2457 B2 H k=¥,

MS m/z (ESI): 259.0, 261.0[M-+1].

b DL 9-IR-6-F-3.4- A I bR -5QH)-FA N AL, 2 Szl 33 5 B3]
H¥sr=.

MS m/z (ESI): 267.0, 269.0[M-+1].

Bl DLS-2-HIEE-2,7.8,9- W SR BT (4,3, 2-cd ]I ME A RURE, 255 50601 1 7521 H
BR7= )

'H NMR (400 MHz, DMSO) & [12.30(s) and 11.77 (s), total 1 H], 7.53 (s, 1H), 7.41-7.32 (m,
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1H), 7.27 — 7.11 (m, 5H), 7.00 — 6.60 (m, 3H), 5.79 — 5.18 (m, 1H), 4.66-4.14 (m, 2H), 4.04-3.93 (m,
3H), 3.75 — 3.59 (m, 3H), 3.23 — 2.81 (m, 5H), 2.26-2.07 (m, 8H), 1.83 — 1.40 (m, 10H), 1.33-1.02
(m, 10H).
MS m/z (ESI): 921.4[M+1].
5 SEHafs 36

F—2b: DL OS-JR-TH-F|Me-7-FE N JE R, 2% NANJING SANHOME INVESTMENT
GROUP CO LTD - EP3290419, 2018, A1, Paragraph 0592; 0593; 0594 55| H 574 .
MS m/z (ESI): 253.0, 255.0[M+1].

10 B BL9-R-3,4- A 2H-[ LAY B IF(2,3,4-hi] IS A BB, 25 SEHif] 1 8 5]
ERTINEY/B

MS m/z (ESI): 907.4[M+1].
it 37

15
A 4‘-%@%{%?&&%-1,3'-:fw§lﬂm]-z'-@ﬁfz%ﬁa%m 31 (AR AR R AR =4
MS m/z (ESI): 964.4[M+1].
SEHEf 38
20 DL 5'-YR-3,3- ZRUE A T ke H-1,3'- & R ]-2'- Wi 9 Je R HE Szl 31 433 B A4
MS m/z (ESI): 982.4[M+1].
SHafl 39
o\
o N o Y % o Y mN@
B0 BHELHR 31 B HER HART.
25 MS m/z (ESI): 264.0, 266.0[M+1].

b W= PIEHUL K94 mg, 0.43 mmol) . NaH (20 mg, 0.84 mmol) 7}#{T- DMSO
(5mL) 1, FIE FHERERON 30 of. BEJE, RO 6-1R-1-2R T BE R -2(1H)-BH (66 mg,

112



10

15

20

25

WO 2025/026270 PCT/CN2024/108192

0.25 mmol) , ¥ S SIRIRETFE 80 ° C, FFERM 18 /N o[]S MR HH I NN ST Ak B 1
WK, OB CBEFR(10 mLx3), &IFANAE, ABAEERDEERGO ML), ToKER
T, uE, BERIBREIRLE G, ATR AR R R R A 1R BB R ) 6-958-3-PRTA 3R
-1,12,3,7b-PU S-2H- IR A I F [c]EMR-2-F (42 mg, 723 60%).

MS m/z (ESI): 278.0, 280.0[M+1]

B=a DL 631, 1,3, 7b- D0 & -2H-3 PO 4 - [c] e b -2-Fi A SRR, 232% STt
25 FEIB A1

MS m/z (ESI): 932.4[M+1].

S
SEJita 5] 40
HO o 0
/
OH [EFY o Eo® o N S
D—@ ~ ~§=0 A o5 n .
OH R) o] N
® N =0
N-o
O AL

HN F N
e T VA
F : F :
N\%N Q N%
N= N=

F—F K AR -1 ZKE-1,2-18(1 g,9.79 mmol) ¥ fiFF PUEIKIE(20 mL) ,
FURY, PRAIEHITR, INNEALIERA (1.40 g, 11.75 mmol, 85339 uL) - AT 60°C T
PEbE RN 1N . RSRZE TR A K S E T 215 mL) RK(1SmL) H, KK
WAHRMEBRSET N, A EMERN4.19 g, 19.58 mmol) , BIA=5&ILET(101.55 mg, 489.57
umol) . VBEWT 25°C FHEFERN 3 /T, RO RABEAIE K (30mL) &K, BAHAAS
B, KAA &M (30mLx2) ZEE, AYAAEIE AVAEREMEEEK (30mLx2) Pk,
To/KTRBRENT 15, JR IR AA 75 B 5 (R)-4-IA T 25-1,3,2-HERE I IR 22- &M (13 g) -
MM E#ERT 5.

MS m/z (ESI):165.0 [M+1].

BB DUR)-4-FRTAEE-1,3,2- HEBE IR 22- S VAlEkl, SHBPmE A 5=
FEIL, GRpEg AL

MS m/z (ESI): 438.2[M+1].

Fo0: AR ALCRIREL SRR E, & RTER Bl

MS m/z (ESI): 761.4[M+1].

FVP:  PURMRZ HRERER A N E R, SR 7, AR BR=Y.

MS m/z (ESI): 946.5[M+1].

St 41

o,
r :
OE’N L o’&
——— N 3
o ALY
Br E N B

O A
N7
N=
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F— Bl 9-1R-6,7- " A-SH-[ 1 415 A D A EE 2,3, 41 WR-3 1) -FRDA Uk, S350
Bl 34 B E HAMEEY)

"H NMR (400 MHz, DMSO-ds) & [12.29 (s) and 11.74 (s), total 1H], 7.53-7.50 (m, 1H), 7.41-
7.34 (m, 1H), 7.30-7.25 (m, 2H), 7.19-7.07(m, 4H), 6.97-6.72 (m, 2H), [5.73-5.56 (m) and 5.33-5.19
(m), total 1H], 4.68-4.64 (m, 2H), 4.40-4.35 (m, 1H),3.78-3.58 (m, 5H), 3.21-3.14 (m, 1H), 3.05-3.00
(m, 1H), 2.98-2.65 (m, 3H), 2.22(s, 6H), 1.95-1.90(m, 2H), 1.80-1.49(m, 7H), 1.38-1.27 (m, 7H),
1.18-1.14(m, 5H).

MS m/z (ESI):922.3[M+H]+.

SEJiti 1] 42

G

0, OVQ
N, ik
e o -
C>4\N -
Br F B
N\)EN
N=

F— B O9-JR-6,7- & -1H,3H,5H-[ 1, 3] R IR U RE[5,4,3-1j e MR-3-1i Oy J5Lk), &% 5
il 34, BEIHAED.
MS m/z (EST):922.3[M+H]+.

.
SCHE ] 43
o - Q-
1 4 cl 3 N ,9 ‘l‘._rrfl
e 0. [ e \ Q
Hooget | RN BTN W
I e B G T R U W R
. e Lo Ry ="
R acetone L L Br °© [ Pw‘ NfN
b TN N e
N= o

E— B 7-IR-3,4- " E2H-K 97 [b][1,4]4E8: (500 mg, 2.34 mmol) AT HER(20 mL)H,
AN 3-E A S(444.87 mg, 3.50 mmol) « [KBAKRTEHMUT 60°C N i 4 /NEF. BN
SEE R, ARIRE, WREZREBTE, K0 mLFR, 2B ZEEREQ0mLx2), Hifle
EHAKPEEEQOMLX2), /KRBT, peikds, BRI 1-(7-1R-2,3- ~F-4H-4IF[b][1,4]
IR -4-35)-3- S A be- 1-BR (700 mg, crude) . ¥ AR VA kS a0 (L A3, BT N &,

MS m/z (ESI):304.0, 306.0[M-+H]*.

B U 1-(7-1R-2.3- T A -4H- 28 3 [b][ 1.4]VE 5 -4- 52 )-3- 50N K- 1- B (700 mg, 2.30
mmol) 5 T5/K AR (459.70 mg, 3.45 mmol) VB ATE— LG, BT 120 °CF IERI
4NN, B RN SEYERS, YRR, KA mLFR, ST A0 mLx2), MEAEE:
KPR (20 mL x2), Jo/KREREAT1E, ySiR4ES 2 . &l i 4ib(Petroleum ether :
Ethyl acetate=5:1, UV=254nm), §J53%] 9-17-2,3,6,7-IU-5H-[1 458 BR B IE 2,3, 4-1] M k-
5-f(300 mg, 1.12 mmol, 48.69% yield) .

MS m/z (ESI):267.9, 269.9[M+H]*.

F o0 DL9-1-2,3,6,7-VUS-5SH-[1, 4] J LU [2,3,4-17 e Wik-5-TR R TR, 23285 St 3
34, RARFIHRMEEY.

"H NMR (400 MHz, DMSO) & [12.29 (s) and 11.74 (s), total 1H], 7.53 (s, 1H), 7.40 (d, 1H), 7.28 —
7.25 (m, 2H), 7.17 — 7.08(m, 4H), 6.97 — 6.93 (m, 2H), 5.56 — 5.54 (q. 1H), 4.39 — 4.36 (m, 1H), 4.24 —
4.22(m, 2H), 3.87 — 3.82(m, 2H), 3.73 — 3.70(m, 2H), 3.62 (t, 1H), 3.18 (m, 1H), 3.06 — 2.98(m, 1H),
2.95 — 2.86(m, 3H), 2.60 (t, 2H), 2.22 (s, 6H), 1.78 —1.49(m, 7H), 1.36 (d, 2H), 1.27 (s, 3H), 1.24 (s,
2H), 1.18-1.13 (m, 5H)
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MS m/z (ESI):922.3[M+H]".
S it ] 44

F—. DL 9-JR-8-%-2,3,6,7-PUS-1H,SH-RLIE 73,2, 117 Wk - - v Rk, 5% st ]
34, 53 EHWLED .
MS m/z (ESI):938.3[M+H]+.

STt 45
%::%
OM
Vo sy O\H?ﬁom o D
N T
éQC

Y
Boc

St NN Es / \
(7 N)LNH OZ\N Y
== P~ :
=/ NYEY
=

b B 1, 1- T HFEEE-2-TH (500 mg, 4.20 mmol). FiIE BEKME(748 mg, 4.62 mmol)IF
T THF (15 mL)H, =EIRFE SN 4 /N o [ RO I A SRS K, I GIR CBR
FEH(20mLx3), HFIFAHAE, FABAEIERE RGO mL), KRBT, S8, 3R
WG G, TR R AT vk aifb A5 BAR =4 N- (1,1- I N-2-5 -1H-
IRIRE-1- FR LK (742 mg, TR 82.9%).

MS m/z (ESI): 214.1[M+1].

o0 BN- (1L 1-HEIET-2-F5) -1TH-BEME-1-F BEAZ(300 mg, 1.41 mmol). HF[a]1A 2-
4 (527 mg, 1.41 mmol). #U T FE4H(475 mg, 4.23 mmol)¥FT DMA (10 mL)H, RN 4
NEF o T R AR H I N LRI AL IR R K, H SR LR AEAL(20 mLx3), A IFA VLA, HM
RISEACENR I GEHE(G0mL), JToRKBREREN T, IUE, MR G, I KR RER AT
A AR B (4S) -3- (3- (1L1I-ZHAEIEF-2-50) IRE) -2- (4-5(-3,5-ZFHRIL)
4-W3E-2.4.6,7-D0 S -SH-IE IR F[4,3-c M BE-5- R R AU T BB (512 mg, 723R: 70.0%).

MS m/z (ESI): 520.3[M+1].

B K (48) -3- (3- (L1-HEREF-2-5) IRE) -2- (4-571-3.5- HFEIEH) 4-H
H#-2,4,6,7-VU S -SH-ME ML I [4,3-c]MEBE-5-FR BT BE(512 mg, 0.985 mmol). ¥ T FRAFR(1 mL)
1 DCM (10 mL)FRAVEFIF, SR FERSL 2 /NES o 1) s S23R H 0 N ROl G A ¥ R (10
mL). ZHRIR BT FB(430 mg, 1.97 mmol), EiRHFER N 1 /N o B 28 2. B2 (20 mLx3),
SIFENME, FABEMEAINATRIERGOML), KRR TIE, o3, ERRIEIRSE R,
FFRAR R IR (o ik AU AL RIAR I ((S) -2- (4-F0-3,5- “HIFEZEIL) 4-H%E-3- (4-
HR3E-2-504K-2,3- Z & TH-PKME-1-55)-2,4,6,7- DU S -SH-HE R 5 [4,3-c [k IE -5-FR TR AU T BE(344 mg,
P 76.6%).

MS m/z (ES]): 456.2[M+1].
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FVUL: ZHEp) 23 =R E R AIERAE, BRI BT
MS m/z (ESI): 897.4[M+1].

SEHEBY 46

b L 4-1-2,2,6,6-70 B AL U S -2H-HE i S % iR A 53774 47a.
10 MS m/z (ESI): 440.2[M+1].
FoP LL47a RIERSF G 23 B A RO AR R .
MS m/z (ESI): 911.4[M+1].
SCHE) 48

Q

15 DL 1-fil-4- B AR BR b o JRURE S SR ) 47 IO & R TIRE B 72
MS m/z (ESI): 883.4[M+1].
SEHER) 49
Y

ARG

N
HN N N A
e Y @ A
NC N H— £ N Btk g N
N\ “Ny-Boc T b — 04\} o N\
N= NC NC

25 KR G (90 mg, 200.66 pmol)  S-78-1-34 P £:-4-F-1H-F| i (56.30 mg, 220.73
20 pmol) . Cul(38.22 mg,200.66 umol) . T (83.20 mg, 601.98 umol) . (1S, 2S) -N, N-H

He-1,2- 2% (28.54 mg, 200.66 pmol) 73T NMP (6 mL) H1, EH#HESIRY, F VIR
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AE 130 °C, FiHRN 3 /N,

B R F R, RO IR S LA K, LR ABRRER 2 Wk, AT
HHUAE, KSR, MMEARRBE R — IR, JOKIRRN TG, 08, BERIE RS
F AP . 2 R R BT Al (BT ZRRZRE: Al = 50%, viv) 15 49a

(92 mg, W&: 74%).

MS m/z (ESI): 623.3[M+1].

o0 5 49a (92 mg, 147.75 umol) ¥&T HCI (4M in dioxane) (2 mL) /DCM (4 mL) K7
FIEHIF, IR TR 2 /N BRIRAE RN, 18779 49b(74 mg, I 90%), 1%~
WIAZLit, BERT F 59Kk,

MS m/z (ESI): 523.2[M+1].

E=: ¥ 49b (74 mg, 132.37 umol) « 5- ((S) -2,2- R PUS-2H-MEIH-4-FE) -1- ((18S,
28)-2-FF k- 1- (5-584%-4,5- T A -1,2,4-3% -3 IR I ) - | H-M5[ E-2- 3R ER  (54.46 mg, 132.37
pumol) . HATU (74.91 mg, 198.56 umol) . DIEA (102.65 mg, 794.22 pmol, 138.34 puL) ¥&T DMF
(@mL) F, T FEERE 18 AN W R NSRRI gE, 26 HPLC glifk, 8 Hisr~
Y181 mg, WE: 67%).

MS m/z (ESI): 916.4[M+1].

H-NMR (400 MHz, DMSO) & 11.73 (s, 1H), 8.28 (s, 1H), 7.68 (d, 1H), 7.53 (s, 2H), 7.40 (d,
1H), 7.33 (s, 2H), 7.26 (d, 2H), 7.17 (s, 1H), 7.06 (s, 1H), 6.95 (s, 1H), 5.61 (d, 1H), 4.40 (d, 1H),
3.85 (brs, 1H), 3.71 (d, 3H), 3.63 (d, 1H), 3.03 (t, 1H), 2.93 (d, 1H), 1.84 — 1.47 (m, 8H), 1.43 (d,
3H), 1.38 — 1.22 (m, 7H), 1.22 — 1.07 (m, 10H).

L) 50
RN 90
HO— OH _ SOCh EtN oﬂ Nal0y Rucly QVS\"O
—w . K 3
Q
o o
0 / S
k& @/ P ’/% NH,0H HCl O ol QNHM
4 B<0H75H0 [ Tams P o NNy
Fi
o N # g © N N /i
\ f g N A N o
HO
A
O ot
H L. = 40 E { F o
R -
R byt
f& /& —t =
N D [ \N/,u
NN =0
3 NH
o {

B 70 °C I 1-GEHFE)IR A bi-1-F2(4.5 g, 51.08 mmol), = ZJ1% (15.51 g, 153.23
mmol, 21.37 mL)FI Y& tEK (100 mL)IFITRA Y i i & L AR (9.11 g, 76.61 mmol, 5.56 mL),
0°C Bt 1.5 /DB, sk, DCM W=k, AN KBS, TRKRBRMTE,
VE, VEMUREWRAE T, 13RIV (R 4,6- B S-5-TRAVIZ[2. 4150 % S-EUAL (6., KA

BB 11 0°C [ 4,6- A L-5-T A IE[2.4) ke 5-54k (6 g, 44.72 mmol) ¥ IS LBk
(50 mL), ZJE (50 mL), 7K (60 mL)FHER N S ER44(14.35 g, 67.09 mmol), K& =&
{L£7(504.15 mg, 2.24 mmol), FETEFE 1.5 /B, Ik, DCM R =k, AHFERBAR
KBS, KRR TR, S8, MR T, BT (PE/EA=4:1) 478, 1S3 EOM
RV 4,6- 5 2-5-TR AR [2. 4] bt 5,5- M@ g 77F: 59.6%) -

'H NMR (400 MHz, CDCls)  4.73 (s, 2H), 1.55 — 1.45 (m, 2H), 1.02 — 0.96 (m, 2H).

F= e B(S)-1-(BUEE H )-5-(2,2- — F K Y S -2 H-RHE A -4- 5k )-N- F BE-N- 2R R - TH-P5 -
2-HFEfZ (200 mg, 0.5 mmol) HIJ\KEE M (786mg, 0.25 mmol) JINRNIEH, =R
FERE TN 4,6- 8 4=-5-R 208 [2.41 Pk 5,5- %1k (374 mg,0.25 mmol) AJ N,N-— F &k
RS IRIATR (8mL), JHYE, PRAZR FHHE 1.5 I E, Bk RIIFAE 120°C N 1.5
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ANEE, (IR, BURE SRR, IR IEA LCMS 0. WL EFREIE B, IR RIS
B OB LE, BROAHISBAEA T, HTEARA0ORMA 1-0-RER02.2] k- 1-25)-
5-((S)-2,2-— I B P & -2 H- ML M -4- 35 )-N- I FE-N- 2K B 1 H-P5 [ - 2- FRBE I (2 1mg, USSR : 9.2%)

MS m/z (ESI): 454.2[M+1].

FIE: ¥ 1-(-F R [2.2] 5058 -1-25)-5-((S)-2,2- = F ZE Y &2 H-ME MR -4-25)-N- FH B -N-
IR TH-15| WR-2- FH R A% (80 mg,176.38umol), LRI fZ(28.00 mg, 402.94 umol), —Z & (57.11
mg, 564.41 umol), ZW¥ (5 mL)FIIESHMTE 85 °C #iHE 12 Nk, HHAGEENH, LCMS &
INRMNSEA, 13 HAREMIN MSAEL /K, EtOAc 2L, A HUAH M HKEES, Tk
BRIRAN T, 1k, 75309 8 IR 5-((S)-2,2-— L PY S -2H-ML i -4-3)-1-(1-(N-FR R R 5
FE NI Jl P 6 [ 2. 2] PR - 1- 225 )-N- RN - 1 MG - 2- FR B % (80 mg, KL

MS m/z (ESI):487.3 [M+1].

FhL: TR, B 5-((S)-2,2- = FHEPUS-2H-ME IR -4-F)- 1-(1-(N-F2 T 2 8 1 0 I )
BR[2.2] SBEKE- -5 )-N- HH L -N- R BE- | H-19] 9k-2- FR P JH (80 mg, 164.40 pmol) %% THF (3 mL),
SRIGHCUIMN 1, 1-3FE KPR (53.32 mg, 328.81 umol)H1 1,8-— %44 —FF[5.4.0]+—1-7-4%
(75.09 mg,493.21 pmol), BHES, MME 55°C, R 2 /AN, LCMS FERR MR, A4
RER, WT, REVH R OEER, A5 RN SN, A & Skt
w, AV TR T, T3, T, HEI (DCM/MeOH=10:1> 535, 52| t[H
& 5-((S)-2,2-— B B PO &1 -2 H- P g -4- 5 )-N- B 3o 1-(1-(5- 3R 5 -4.5- — 51,2, 4- 18 — 3551
[2.2]/K J5E-1-35)-N- 2K F- 1 H-| - 2- FF A% (80 mg, P2 28 : 94.9%) o

MS m/z (ESI): 513.2[M+1].

B K 5-((S)-2,2- WA PUS-2H-ME MR -4 )-N-FF - 1 -(1-(5-F5 F-4,5- —5-1,2,4-H8
T3 B R[2. 2] M k- 1-3)-N- 2K B - TH-I| k-2 R R (80 mg, 156.07 pmol), AT (87.57
mg, 1.56 mmol)F15E 2 Q2 mL)RIVEEWITE 165 °C itk 3 /NaF, B E1, K, ks L ER A
F1 pH=5,DCM #H, AU HBAR KPR, TKRERG T8, I8, Wi & Ok
S, BRIEOBAR 5-((S)-2,2- F I U -2H-ME I -4-35)-1-(1-(5- 5k 5 -4,5- - 5A-1,2,4-68 14
-3-FE)IR[2. 2] Bkt 1-28)- T H-5| Wk-2- 3R B8 (18 mg, ;=% 27.2%) -

MS m/z (ESI): 424 2[M+1].

B ) 5-((S)-2,2- — I PU S 2 H-IE IR -4-3E)-1-(1-(5- 3 3E-4,5- —5-1,2.4- 15 —I88-3-
FoVIR[2.2] 8 be-1-55)- 1H-F| - 2-FR#2(18 mg,42.51 pmol), 1-(1-34 74 F-4- G- - 5-3%)-3-[(4S)-
2-(4-F-3,5-  FF AL OB )-4- FF Bk -4,5,6,7- DY S Ik W 5 [4,3-c VL e -3- 2 K M -2- i (26.30 mg,
51.01 umol)f¥) DMF (2 mL) A I\ HATU (32.07 mg, 85.01 pumol), DIEA (16.48 mg, 127.52
umol, 22.21 L), ZEEMEH: 16 /A, LCMS BRKRMN5E4S, B HERZYHIMS, ik, DCM
=K, AHAHBRAR K, KRBT, U, JEREUERG T, BRI
iR % B (BRI 23, SEIEHRY (13 mg, 7% 33.2%) .

MS m/z (ESI): 921.4[M+1].
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SZit s 51

% -5 o z/ Wip on
e e — @
N

b BET, K 2-(1-EEIRNE) AW (9.6g,0.1 molWART 48 (100mL), &
JE VI IR 2,16 (12 g, 0.12 mol)F1 = Z.J1%(15.2 g,0.15 mol), JI#E 70°C, N = /N,
SRIGRHRER, RN RN N-FIEIREE3 g, 0.03 mol) R g 4 Tl (26.2 g,0.12
mol), FIHER, KNEGWRGE, WEERE, LBV OB AT (100mL), A5
AR EEKBERR (100 mL=3), AYUAHH /KRBT B, &8, T, [~ EEH
TF—#.

MS m/z (ESI):283.1[M+H]".

FL FRE, B A(R-TE AR -GEUEE R TR E) &) N EE(28.2 ¢
0.1 mol)iAf T VIS LI (100mL), ZAJEIINBUT B (11.2 g, 0.1 mol), =IRmHIFE 2 /INEF, 24
JoE R N AR BN ANF TR EE (2N, 80mL), =IEAEFE 30 ZdF, RIGERMNAKRFIIAK
(200mL), #RXJ5 A ZBR Z.BEFEL (100 mL x3), A 3AHUE, HHERTCRRRE 145, i
P&, BET, YA Flash 05, BRI HRKAY S1a (7.5, 77F 30%).

MS m/z (ESD):251.1[M+H]".

Foah T B BT R 1-(4-50-3,5- 7 RO HE-1,2- ¥ TS (2.58 ,7.28 mmol)
AT N-FF RS IEET (20mL), SREIINHI#EER(1.40 g, 14.58 mmol), JI# % 80° C, I
12 /00 RIEREEER, BB RNYMARIF 2 (20mL), SR 5 R EREH K T
pH £ 9, K, WWEAVH, GV L/KMERE T4, d9E, SRS S1a(1.82 g, 7.28mmol)
FHIENE PR 35(0.08 g, 0.73mmol) ARG HIAHS, InFE 90°C, W 1 /K. ABAZE=ER,
IR Ks BB K (40mL), AR5 A AR pH R 9 , REHA LR AER
AU (50 mL x3), &HANAM, AVHA LK TR, &3, bEt, M= Flash i
B, BRI HAREEY 51b (1.69 g, FFF 60%).

MS m/z (ESI):387.2[M+H]".

FUE: ZET, B N-(2,2- = H I 23 PR 1-F T (1.29 g, 6.47mmol)Fl 51b(2.27
g, 5.88 mol)VAMRE T NN-ZHZEZERE (30 mL), SRS T EE4H(1.98 g, 17.65mmol), =
BN 4 /N, SRR R SR RE K (80mL), SR)EH 4B ZFEAEL (50 mL x3),
SIENHE, AV BT EKER (50mL=3), HHAHITKREBMTE, SrE,
T, SREYIH Flash 555, BEHALED S1c (1.22g, 773K 40%).

MS m/z (ESI):518.3[M+H]".

FHB: FEF, K Sle (20mL) , AFIAHFEEER0.18 g, 1.88 mmol) , M#HE 60T,
SRR 2 N I BER, SRS R A pH EIET R 9, AREMAIRIR AT
B5(0.51 g, 2.35 mmol), FTIEHEEE 2 /N, LCMS TRRRNEE R, SRIGH R BB K
(40mL) , RJGH M ZEEFEE (30mL >3) , &IFHENA, BEHAFEAEEKELE (30
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mL =) , GHAH TR T %, &3, JET, M/ Flash HEESHE, 53 HE
PRI 51d (053 g, FEF 50%)

MS m/z (ESI):454 2[M+H]".

SN LLS1d A 5-35-1- A H-4- - TH- MR R, 25500t 29 36—, SR=, %
M8, B2 HRNEY.

MS m/z (ESI):921.4[M+H]".

ey
DL 25¢ NIFERIZHSLitp] 48 1A R IT RS 24
MS m/z (EST): 909.4[M+1].

SEHER) 53
o\
Oy N s )Ok
N\ — N
v
N X, N
= o

F—0: LL9-#-2,3,6,7-VU5-1H,5H-MERE FF[3,2,1-ij MR- S-Bi A [ 6L, 25 SEifg 29 5
=, =, FE, /R ERMEEY.
MS m/z (ESI):932.3[M+H]+
St 54

\

H
<
Me%C/—Q\/ o Me0,C Br

F—o W 2- (5-B-TH-WRE-2-35) 2R EE(200 mg, 0.75 mmol). EAEA(36 mg, 1.49
mmol). f#F (127 mg, 0.90 mmol) 73 ELF DMF (10 mL)H, ZELAFE SN 4 /NS o ] [ NI
s NHRI &AL SRR oK, 2B BB X B (10 mLx3), &IFENM, AR LERLE
B(30mL), JTo/KBRERIAT %, U8, BRGSO ik Ak 45 31
FREFEY) 2- (5-PR-1-H L TH-GME-2-38) Z R FHig(174 mg, P2 82.7%).

MS m/z (ESI): 282.0, 284.0[M+1].

BB R 2- (5-R-1-F - 1HAGME-2-38) 2R EE(174 mg, 0.62 mmol). (E) -N, N-—
FH3E-2-fi 9k 2. 05- 1-H%(86 mg, 0.74 mmol)iET DCM (10 mL)F1 = ZFER(S mL)IRE A7,
EIIEEE N 2 AN . IR IR YR S N, R A A SR, R BR R S AR
ToKIREREA TR, U8, JEMRUEIRGE G, IS iR A IR (i ai b S 2074 (ED -2-

(5-B-1-HFE-3- (2-THFR AT -1H-M5Pe-2-35) ZFRHE(186 mg, 77Z: 85.4%).

MS m/z (ESI): 353.0, 355.0[M+1].

FD B (B) -2- (5-7R-1-FH-3- (Q-RHE ZMG3E) -1TH-M|me-2-2) 2.8 FE(186 mg,
0.53 mmol). 4019 mg, 10% wt )7 8T 2.5 mLyH, SVAERIE 77 T SRR 5 N
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B PIRAREEE P8, PR R4, FTAR R R Y R A (it v alifb 4 279 2- (3-
(2-BF ) -5-E-1-HE-1H-MBE-2-2) 2B FEE(1S51 mg, 7% 88.2%).

MS m/z (ESI): 325.0, 327.0[M+1].

D5 2-(3-(2-F IR 2 I )-5-1R-1- 3 TH-M|E-2-38) Z B I FS(151 mg, 0.46 mmol).
Xt FE AR R (268 mg, 1.39 mmol)iaT HZE(S mL)H, 80°C HtHE RN 12 /M. W RN A EIE
i, AR EAEIER, IR ZBEREI10 mLx3), &I3FAEHH, AL
WIBEB (30 mL), Jo/KERERIN TR, U8, JEMUREIRAE )G, Fra i o (s all
AT BIF=4) 9--6-F H-2,3,5,6-TU & 6 2% 5 FE[4,5-b]MIWk-4 (1HD -FH(92 mg, F=%: 67.6%).

MS m/z (ESI): 293.0, 295.0[M+1].

FhiP: 2HFLEG 23 PP RE TP NE R, BT 3- (1S, 28) -1- (5-
((S) -2,2- " FRFEPUS-2H-MEME-4-FE ) -2- ((S) -2- (4-F(-3,5- - FIFEIEH ) 4-FFEH-3- (3- (6-
3k -4-5801K-1,2,3,4,5,6- N AL RUS 5 JF [4,5-b] M5 We-9- ) -2-3801R-2,3- & -1H-BKME-1-58) -
4,5.6,7-VUE-2H-ME L I [4,3-c M e - S- 33 ) - TH-R5| -1 -3 ) -2- FEE PR P 256 ) -1,2,4-B8 — -5 (4H)D
i o

MS m/z (ESI): 947.4[M+1].

SEHEH 55

O

wﬁ% ya
SEYH] 54 (096 IT S B R

MS m/z (ESI): 973.4[M+1].
SEH 56

B0 B HIREPHERIR £5(2.97 g, 24.97 mmol)¥EfET NN-— HEH B30 mL) #, 7ER
SR IMAREREH(1.73 g, 12.48 mmol) . AT 25°C TR 15 28 JEHRIKIMA
6,7,8,9- WU S I [T H5-5-FA(1 g, 6.24 mmol)F Z.12(374.83 mg, 6.24 mmol) , 2,2,6,6-PU FHLk
BESEALY) (3.90 g, 24.97 mmol)Fl Z.4[(283.43 mg, 1.56 mmol). JREWIT 140°C FHibk RN
48 /NI o VRAPIRUE B 2R, A AT EhK (100mL), H ZBRZEE (50mLx2)
FHL, AHAHSIE, RIKHWMEEEK (50mLx2) ¥elk, TKREREIFEE, MRk, ma
W) PR R I i A4k R S : 2R ZBE=3: 1 e, 15 3 BARF=40(0.26 g, 723 :22.36%) -

MS m/z (ESI): 187.1[M+1].

B K 2-H3-6,7,8,9-PUE-2H-3 R =4 H[cd] I (0.26 g, 1.40 mmol) IEF T =5
HBE(1S mL) H, ZERASRSP RN N-RAR T Z T HZ(NBS)(273.30 mg, 1.54 mmol). VRS
TER TS 2 N o JREPIMANEFI G EK (S0mL) FORIN, FHAESE,
BEK (30mL X 2) J¥k, To/KBRIRAT IR, WERIRYE . SRR Rl e Gl alifl, CA i ik -
IR ZWE=100: 0 %) 60: 40 $EMt), BEIHIY (0.35 ¢, 7= %: 94.56%).

MS m/z (ESI):265.0 , 267.0[M+1].

HE= SRR 1, BRI BT,

MS m/z (ESI): 919.4[M+1].
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SCiti 1 57

FH—: DL4-R2- R EIR(FEE AR, 2 HR Tetrahedron Letters, 2018, vol. 59, # 15, p.
1501 - 1505, &% B W=,
5 MS m/z (ESI): 251.0, 253.0[M+1].
Bk B 7R 4- T E I E[4,3-c]IME(150 mg, 597.42 pmol VAR T VYA (10 mL)
W ARV A EIRE SR T, IMANNE(28.67 mg, 716.91 pmol, 60%w/w) - JREYT 0°C
RSN 15 205 NI £E(127.20 mg, 896.13 pmol) o JEEWT 0°C FHEHER M 1 /)
. WEWIABMEIEIK (SomL) B, H AR (SomL) AL, FHHEEI. H
10 WRIEEK (S0mLx2) $eik, JorKBREREN T4, WRiR4n. sRRy APt et st O
Mk 2R Z8E=100: 0 3] 70: 30 i), BEIB (012 g, 772FK: 75.77%).
MS m/z (ESI): 265.0, 267.0[M+1].
F=b SERYGEE] 1, BRI ERTY.
MS m/z (ESI): 919.4[M+1].
15 SCHEf 58

H—b DL 6-1R-34- A SR MR R, 2 Journal of Organic Chemistry, 2014, vol. 79,
#3,p. 1368 - 1376, ERLHAR=W).
MS m/z (ESI): 282.0, 284.0[M+1].
20 FoP BREGEE 1, /BRI E AR
MS m/z (ESI): 936.4[M+1].

SEHEHR 59

F—H Ll 6--1,234- S rEmk-8-M N kL, 208 European Journal of Medicinal
25  Chemistry, 2015, vol. 90, p. 788 — 796, & % H w4

MS m/z (ESI): 304.0, 306.0[M-+1].

Fop ISR 1, BRI HARTY.

MS m/z (ESI): 958 4[M+1].
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STt 1 60

o (o
@g%@g% %3 L

F—b. BIRSZH 56 550, ARBE WA
MS m/z (ESI): 268.0, 270.0[M+1].

5 Boob R 1, SRHERE.
MS m/z (ESI): 922.4[M+1].

SEHE 61

SE G 39 A OTEB R .

10 MS m/z (ESI) 909 A[M+1].
Bt 61 HATHRAHE] 61-1 T 61-2,
MS m/z (ESI): 909A4[M+1].

N
St 62
o
N'NC ©)
\
O
' HNJ\O
F O N, N
N\)@/N’& NN S
=
o
62-1
| A
NN ‘s
W
\‘( /\ ?
/HN 0 HN 0

HF—b: M 3,4-:%%@%%%7@)?*4, 23 L f) 40 f@ﬂﬁ*ﬁ%é%

MS m/z (ESI):440.2[M+1].

Fop: BLO5-((S)-2,2- B PUS - 2H-ME MR -4-35)-1-(6-(5-Fh 3k -4,5- & 1,2, 4- B 13-
H)-3-5 4% ZIR[3.1.0] Cbt-6-38)- TH-W| -2 R BN JE R B2 St 29 55—, =, VUBA % H
20 FRPEH
MS m/z (ESI):911.4[M+1].

F=0b K 62 TR E] 62-1 Fl 62-2,
MS m/z (ESI):911.4[M+1].

15
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SEiEB] 63

N
@\

#--% HQ oH B
T P,
,ER) —0 E
“—OH

Fo KR)-(2,2- 13- THE RN 4-F)HEE (1 g, 7.57 mmol) R Ki(1.01
g, 832 mmol) ¥AfFT NN-"HEREZ (15 mL) F, EERSLHRP FIAHREG.14 g,
22.70 mmol) . BEWT 25°C IR 12 /M SR EAIEERK (S0mL) ¥K, A
MUAHA S, KA A & ke (30mLx2) ZEHL, AHAHEIF, AHPUHAMEFIE K (30mLx5)
Yok, ToKEERAN T B, WURIRZEEES o KM T MeOH (15mL) 1, RS MGEP
NI KA 2 ER (0.144 g, 0.757 mmol) . JBEPT 25°C RPN 3 /Nt RS9
RIS TRV PR G IE sl Chhig: 288 AlE=100: 0 2] 10: 90 ¥ilil), B2H
FRrEH0.3 g, YEE: 30.00%).

MS m/z (ESI): 133.1[M+1].

FUP: SHREER 40 BEE R

MS m/z (ESI): 939.4[M+1].

LB 64
|
N
N
mLQ
HO  oH . N—\2
X ) #o¥ F % HN
0\\/?) s, lo oHF, — =7 Q%\,}

ip

PA(R)-(2,2- F1 k- 1,3- W IR IA-4-3k ) AN — U R be 9 JEOR), 2 IR f] 63 1951 H A
I

MS m/z (ESI): 949.4[M+1].

LB 65
3-(4-(2-((S)-3-(3-(1-P A F5-4- - TH-Hg| -5 )-2 e B -2, 3-— - TH-IKIE- 1 - )-2-(4-F-
3,5- - HI R IREL)-4-H B-4,5,6,7- DY S -2H-ME P 9T [4,3-c] it g -5-Fk k) -5-((S)-2,2- — H Bk Y & -2H-
N Vi -4 )- 1 -5 - 1 -3 DU 8- 2 H-LE M -4- ) - 1,2,4- 158 — 18854 H)- 7

! © o, kR
N
al . WM o I \
T \ Q T \ . o : i a
N - It N - R FoN -
FO. CUHN O Fool o Fety o HN :
N N TOON N N : N,
F ;NS E e o R _:./:
LN : - LN e A Mo T
N Nog N 'N D”"l N N A
o E o o

DL S-98-1-FA P S -4- - L HIB M S oRL 2 28 it fh] 29 55 20 SR =20, ZBIUBA3 3 HAn
/B

MS m/z (ESI):937.4[M+1].

65 FATHR /15 2] 65-1 £l 65-2,

MS m/z (ESI):937.4[M+1].

SEE ] 65-1
3-((3R,41,5S)-4-(2-((S)-3-(3-(1 - I T4 2 -4- Tl | H-F5| -5 J5) -2 BE -2 3-SR - 1 TR - 1) 2-(4-
-3,5- T HFE IR )-4-H FE 4,56, 7-DU S -2H-IE e 5 [4,3-c ]t e - S-9 35E )-5-((S)-2,2- — B AL DU -

2H-FH g -4- 35 )- 1TH-P5) - 1 -3 U -2 H- PG R -4- 55 )- 1,2, 4T — 18- 5 (4 H)- i
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o
oH % et
Ho,_[f> B I g @
S D o
? » :
v g i
N \N/© Y )(

Fxp = 2
FoM HNAD
3 O%\’N} i Q\/N,,,; =N
0 N o

B FHGRAS)-TUEKIE-3,4- (8 g, 76.85 mmol) FI=Zfi%(31.10 g, 307.38 mmol,
4287 mL) T &R RS0 mL) T, FEUKKBAEHFIESAET N, IAELITA10.97 g,
92.22mmol, 6.70mL) . IBEWT 0°C R 1 /NI [ AR kK (130mLX2)
ek, AV, TORKBRERN T8, WORREEERES (115  HREEHT 5.

B0 F(3aR,6aS)-PUSEIRIE IF[3,4-d][1,3,2] ~NEEEME 2-EL(11.5 g, 76.59 mmol) &
T &P (S0mL),ZfE (50mL) F7K(S0mL) 1, AEKKAHMESET T, A
HUREN(32.76 g, 153.18 mmol) , =&AL4T (794.34 mg, 3.83 mmol) . REWT 0°C FHHER
2 /NI . VA NE, FEAH &R (SomL) PhEs, WARIAAE K (50mL), H
THEFLT (S0mLX2) FEL, HHAEEIE, KA E K (50mLX2) Pk, JoKBRERY
T, WEIRAR . TR POER I g Atk CHIMER: 2R ZFE=100: 0 %) 60: 40 PEfi),
B H AR (3aR,6aS)-TY S LI IF[3.4-d][1,3,2] —Ememe 2 2-— (k¥ (4.8 g 28.89 mmol,
FEERL 37.72%) .

1H NMR (400 MHz, CDCI3) & 5.45 - 5.33(m,2H).4.42 - 4.28(m,2H).3.81 - 3.68
(m, 2H).

B0 KE(S)-1-(FHE 3R )-5-(2,2- = F BL DY S -2 H -G PR -4- 288 )-N - FH 6 -N- K k- 1 H-Fs| WAt
2- 12 (0.65 g, 1.62 mmol) 1 (3aR,6aS)- VU &k g 3 [3,4-d][1,3,2] —FEEEME 2.2- AW
(806.97 mg, 4.86 mmol) VAT 1,3- ~H 3-3.4,5,6-VUH-2-MEBEHR (6 mL) AU (6 mL) 1,
fE-40° CANGESAY T, AN - FNEEEME QM 4.86mL) . REWT-40°C FHEHE M 1
ANEF VREPIIN AT ERK (SomL) KRS, R 2B (50mL> FHL, A HAEE I,
R B E 7K (50mL) Hed, To/KBERIANT1%, BURIRS . YRy A Do i e 4l fb

CAMEE: 282 Z88=100: 0 %] 40: 60 ¥eli), FEIHF=Y) (0.4 g, 851.84 nmol, F=3:
52.62%) .

MS m/z (ESI):470.2 [M+1].

BE: B 1-((1R,58,61)-6-FJk-3-5 45 —IR[3.1.0] Cfe-6-3%)-5-((S)-2,2- — F JE PUA(-2H-
M g -4- 356 )-N- FF 6 -N- R - T H- P3| - 2- R BE A% (0.51 g, 1.09 mmol) F1 = Z.F% (329.70 mg, 3.26
mmol, 454.45 wL) {ET ZBE(10mL) H, ZARY N, IIAZEEREHZ(150.95 mg, 2.17 mmol) .
RAYT 80°C FHEFERA 12 /N o MR ZET, FMAIRE/K (30mL) K, KIHHZE
Zlg (30mLX2) ZHL, HHAHESE, AVAHAMM K (3omLX2) ¥, TKBRERIAT
B, WEREEFRNO0Sg . HAEEZEATT—2.

MS m/z (ESI):503.3 [M+1].

BhE F 5-((S)-2,2- 7 PU S - 2H-FE MR -4- 35 )-1-((1R, 58, 61)-6-(N-$2 455 57 5 HH 7 [ e
£)-3-F 4% T I[3.1.0] 2 br-6-FE )-N-FF BL-N-ZR - TH- W Be-2- H B (0.5 g, 994.82 1 mol) Al

1,8- &4 T IR[5.4.0]+—#-7-45(378.62 mg, 2.49 mmol, 371.20 nL) il T IUEMNE (10 mL)
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o, BAGRTTR, BN NON-FREE KM (322.62 mg, 1.99 mmol) . JREPT 55°C FHiHEE RN 2
N RSIRA RN E SR, IMABMERK (SomL) WRRN, h8:358 0.5 /M. IBEW
S KA IR CBE (S0mL) AL, AHAHAIE, WA K (S0mL) Bedk, ToKEREREY
FHE, BEWRYE . AR PR ikl (&R HEE=100: 03 95: 5 ¥, 15
FHFFY (033 g, 62429 nmol, F7H:  62.75%) .

1HNMR (400 MHz, CDCI3) § 10.95 (s, 1H), 7.62 (d, ] =8.5 Hz, 1H), 7.44 - 7.28 (m, 3H),
725 - 7.08(m,4H),5.92 (s, 1H),4.77 - 4.64(m, 1H),4.31 - 4.18(m, 1H),4.08 - 3.99 (m,
2H), 3.89 - 3.68 (m, 2H), 3.54 (s, 3H), 3.00 - 2.85 (m, 1H), 2.70 - 2.54 (m, 2H), 1.76 -
1.48 (m, 4H), 1.29 (s, 3H), 1.24 (s, 3H).

MS m/z (ESI): 529.2[M+1].

FANE W 5-((S)-2,2- = HAE VYA -2H-ME I -4-55)-N-H 3E- 1-((1R,58,61)-6-(5-F 5 -4,5-—
A-1,2,4-8 T3 30)-3- S 2 TR O]akm-é FE)-N-ZRF - 1 H-M5[ W -2- FH R Ji% (60 mg, 113.51
i mol) IR T 4 K% 400 (1 mL) 1, BRI T, MASLMNHF(63.68 mg, 1.14 mmol) . &
GV 160°C NHEHERSL | /NI o O /W\%ﬂ FIIN SEER /K (1.5mL) VK, KA —
FHLT (3omLXx2) FEL, BHHEEH, AVAHHMA &K (3omLX2) ¥k, KB
T, ORGSR . S EEHATR—5.

MS m/z (ESI): 440.2[M+1].

b B 5-((S)-2,2- — AT S 2H-MEME-4-55)-1-((1R,58,61)-6-(5- F5-4,5- —5-1,2,4-

TME-3-HE)-3-5E % T FR[3.1.0] L bE-6-3%)- 1H-M| M- 2-FR IR (19 mg, 43.23 umol), (S)-1-(1-}F
ﬁiﬁt 4-5- TH-My| M5 58)-3-(2-(4-3-3.5- = F B R 3 )-4- 1 5 -4,5,6,7- DU -2 H-HLE P 5 [4,3-c] ik
ME-3-35)-1,3- 5 -2H-BKME-2-FR (17.83 mg, 34.59 unmol) M NN- — 7 5 £ 2 §% (22.35 mg,
172.94 wmol, 30.12 nL) BT NN-ZHEFREHE (1.5 mL) ', ERSEE I 2-(7-&
4 2R FE = F)-NN, N N'- PO R S S R T (24.66 mg, 64.85 umol) . IBEYT 15°C T
FERNE 12 /INIE o S SR it 22 1) 26 7o RGO 51 73 BS A5 77 P(4 mg, TTER: 9.68%)-

'H NMR (400 MHz, DMSO) & [12.17 (s) and 11.53 (s), total 1H], 7.73 — 7.49 (m, 1H), 7.48 —
7.35 (m, 1H), 7.27 — 7.18 (m, 1H), 7.18 — 6.98 (m, 4H), 6.87 — 6.60 (m, 3H), [5.80 — 5.39 (m), 5.43
—4.99 (m), total 1H], 4.43 —3.90 (m, 5H), 3.90 — 3.47 (m, 5H), 3.15-2.61 (m, 7H), 2.29 — 2.06 (m,
8H), 1.71 — 1.26 (m, 7H), 1.21 (s, 3H), 1.12 (s, 3H).

MS m/z (ESI): 937.4[M+1].

SLHEB) 66

=R § @ """"
PL 9-1%-2,3,6,7-V4 & - 1H,5H-Mt e 3E[3,2,1- u]ﬂ%ﬂﬂﬁ S-FRA R RS S f] 29 BB 5. B

< BUUBER HAREY .
MS m/z (ESI):948.4[M+1].
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s
LI 67
9 9
L A Sa e v

PE) KQ”;‘E vﬁéb VKPED %CP

T #
. /Pb ey %Y
o4 Rk
Q@ pae s g

B 0-5C IMAFEEEQR g, 3443 mmol), VIS (40mL), &SM4ET, A
WA (276 g, 68.88 mmol, 60% ), VKK TFHEHE 35 A8 iE, HEA 3-IRA-1-15(8.32g, 68.88
mmol), i 10 P EMEOKE, BRREZSEEINARRRER. RNk E R E
NIKFEAAEKIRIR (40 mL) K, 22, SHRERAEVMEEERT PR,

F— R EPEIREFIAK (55 mL). B —/KEY (1.26 g, 3.44 mmol). %k
AL (33.6 2,10.32 mmol) FIRREREH (14 g, 1032 mmol), FEimHMHPLTR . KB TIMATL
TRIREN (5.3 g,4.30mmol), ZPRZBEFEEL, A E WA S EKEse, M &k, T4,
W4ii, 1RV S o FEE M1 23 iRy 3- AR A BT Je-1,2- —8F (1.07 g, T7%: 23%)

MS m/z (ESI): 133.1[M+1].

P vioK R, BRI 3- TR EI A LE-1,2- (876 mg, 6.61 mmol) .
PU&EAbRR(20 mL). — ZF%(2.012,19.82 mmol), FHINGEIER(1.18 g9.91 mmol), KKH T
RN 3.5 /N TLC IR RN 5ERL, RVIEFIIAZK (15mL), S G, Kt
AR EKEe, T, RAEZOMRY) 4-OFNEEE I IE)-1,3,2- M 2-Afh(1.22¢g, #
i), AR EEHT TP RMN.

EVL . woKE R E PRI 4-GR R 2E)-1,3,2- R8BI 2-84h(1.18
2,6.61 mmol). PUEULHE (10 mL). Z (10 mL). 7K(10 mL). =4S (2.12 ¢,9.08 mmol) .
=SAETKEW(75 mg,302umol), FiH: 30 43805 B AR RKE 2 SR NI . TLC 7R RV 5
UG, RBEHIIAK (25mL), & H IR, Kt WA KL, TRk SRy,
FEENT AT IR 4-CR T B IE)-1,3,2- TEBEIRIR 2.2- 44673 mg I 52.3%).
B = BTN (S)-1-(BUHE F i )-5-(2,2- — K Y 45, -0 H- Nt R -4 - 5 )-N- i N6
Ho- TH-M5] W -2- R R IE(130 mg,0.324 mmol). N,N- " FEPIHENR (3 mL). 4-(FF7H SEE H 4)-
1,3,2- " BEMEIRIA 2,2- 4 4k(188 mg,0.972 mmol), E/TIRI, 0°C TR (= IR i)
Ff(1.3 mmol,1.3 mL ,IM in THF)# A, O°CHiFE N 3 /M. LCMS 7RV 5E G - ONIR
AR K, MAIK, LFROERAR, &HEKEMIR, WA NaHCO3 KIFHBE—X,
AN R KYE, T, IRGERMHCIRY . HETTE R -3 2-(A T AUAE 30 I I 3K)-5-((S)-
2,2- FHIEPUST-2H-ME I -4- 228 )-N-FE L NGRS T H-W W -2- e A% (127 mg, UR3R: 78.8%).

MS m/z (ESI):498.3 [M+1].

F ERBERH I 1-(1-FUEE-2-(R TR U8 F ) BR T 5E)-5-((S)-2,2- — A KL I &-2H-
N R -4 -6 )N - FF LN 2R e - -5 - 2- FR R K (127 mg, 255.21 umol). ZFF (5 mL). EhFERF
(35.47 mg, 510.42 pmol). = Z.J(77.47 mg, 765.63 umol), B A%, 0TI 2 /N
LCMS @R RNTEH)E, A ZEEZEE (50mL) 7K (10mL*2) ¥E, MAaiK (10mL*2 )
Yo, THERBEEIMRY . K ERERYH THF0 mL)f#, N NN-HE BRIl (82.77
mg, 510.42umol). 1,8- & %% —IF[5.4.0]+—Tk-7-#(97.13 mg,638.03umol), 55°C HI# W 4 /)

127
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i, LCMS ERMMNTERMRSE, IMALEBZEE (30 mL) K (10 mL*2) &, HAIEEHK (10
mL*2 ) %, FEIRGEEZIRY), HENSRHRY 1-Q-CGAR SRR F2)-1-(5-FHk-4,5-—
5-1,2,4-F8 W3- FO IR 3E)-5-((S)-2,2- — HI 35 PU S-2H- Mk A -4- 55 )-N- N2 B - T H- Py k-
2-FELIZ (90 mg, YU 63.3%).

MS m/z (ESI):557.3 [M+1].

RV r OB 1-Q-GRNEIEH HE)-1-(5-FkFE-4,5- —F-1,2,4-1E —e-3-FE)3h
3E)-5-((S)-2,2- — H FE PU A -2H-ME M -4-3)-N- FF 25N FE- 1 H-W R -2- R A% (90 mg, 161.68
pmol) + FZ —FF 400(6 mL) FEEALHF (181.08 mg, 3.23 mmol) , AR 165 CHIHURN 3 7]
i LCMS SR RN TERE, RNIREZER, K (10mL), AR (6N), H LR E
W, GIFEPAEGEKSE, T, W48, 2 RE] 1-Q-CGR N AE - 1-(5-HkEE-4,5-
1,2, 4 3 PR 2 )-5-((9)-2,2- - H R DU A -2 H- M IR -4- 25 - TH-M5 -2 3R B2 (12 mg
VR 15.9%),

MS m/z (ESI): 468.2[M+1].

FNE e WS- 1-(1-34 7 Zk -4- - T H-P5] M -5- 5k )-3-(2-(4- %0 -3,5- - H BL IR 5k )-4- B -
4,5,6,7-VU S -2H-MEME 5F:[4,3-c b RE-3-5)-1,3- & -2H-BK 2] (15.88 mg, 30.80 pmol), 1-(2-
CA TSI - 1-(5- 350k -4,5- =5 -1,2,4-W8 — 13- IR T 6)-5-((S)-2,2- — FF & PU & -2 H- Nk g
-4-58)-1H-W| W-2- 3218 (12.00 mg, 25.67 pmol)(¥) DMF(3 mL)¥# K I 2-(7T-B %R H = % k)-
N,N,NN'- PO BB R 7S S BB S (19.37 mg, 51.34 nmol), N,N-— 5 7% 2. 14(9.95 mg,77.00pmol),
FmAEE 12 /N, LCMS SRR N T4, A B0 MS, 7K, DCM 2R =1k, AL
FHA (& 37K e, TOKEREREN T, 38, JEMOEERRAE T, & EE (R 25, 52
3-((18,28)-2-CA A S 1 J%)-1-(2-((S)-3-(3-(1 -1 T4 2 -4- - | H-F| k-5 3 )2 - Bk -2, 3- &~ 1 H-
MR I - 1 - FE)-2-(4-F8-3,5- - F A K0 )-4- 1 36456, 7- DU S -2 H-FH 42 I [4, 3-c I I - 5- B 3 )-5-((S)-
2,2- T H L DU S -2 H- TE IR -4- 225 )- TH-F3| k- 1-220) IR TR 26 )- 1,2, 4- I8 — - 5(4H)- B (6.4 mg, 7= 3R
25.8%).

'H NMR (400 MHz, DMSO) 8 [12.27 (s) and 11.84 (s), total 1 H], 8.28 -8.16(m, 1H), 7.76-7.60
(m, 1H), 7.65 -7.35 (m, 3H), 7.28 -7.09 (m, 4H), 6.96-6.92 (m, 1H), 6.76-6.54 (m, 1H), 5.78 -5.55
(m, 1H), 5.40 -5.20 (m, 1H), 4.81-4.38 (m, 1H), 4.00 -3.63 (m, 4H), 3.19 -2.67 (m, 4H), 2.26 (s, 6H),
2.03-1.95 (m, 1H), 1.85 -1.46 (m, 6H), 1.32 -1.14 (m, 14H), 0.49-0.34 (m, 4H).

MS m/z (ESI): 965.4[M+1].

SZiE] 68
0, 0, 744}
o .
W N\ 0 ms o N N? N
:7\ 0
O WF é

B B 1-((18,28)-2-((R AR I 2E)- 1-(5-Fk EE-4,5- 51,2, 4- W8 -3 50 AP 4E)-5-
((S)-2,2- - F BL U -2 H- AL R -4- 35k )-N- FR G -N- 2R G- TH- 5| -2 - FRE (350 mg, 576.88 pmol),

KOH (323.69 mg, 5.77 mmol)F1 5 Z. (4 mL)[{IR EWITE 165 °C ik 3 /N, BHEZRIR,
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LCMS FE/R NS5 TR, S R EhER (IND Thfl, A pH # 5-6, A EAHr i, iLJE,
AR IR KA RGeS, T, BEMT T4, BB EEE290 mg, ).

MS m/z (ESI):518.2 [M+1]

B0 [ 1-(1-IR A -4 G-I 53K )-3-[(48)-2-(4-8-3,5- — - 2R ) -4- 1 HE-4.5.6,7-
IO SN e 3[4, 3-c L E - 3- 6 K R-2- (79.69 mg,154.57 umol), 1-((18,28)-2-((F5E %) 3E)-1-
(5-3FE-4,5- — 5-1,2,4- 08 — -3 B IR TA 5L )-5-((S)-2,2- — F 5 U & -2H- L T -4- 55)- L H- 5] We-2-
FRIR(100 mg, 193.21umol)[] DMF (5 mL)I&# A HATU (145.78 mg, 386.42 umol), DIEA
(74.91 mg, 579.63 umol, 100.96 uL), =\EAHFEE 12 /I, 07K, DCM ZEEL =%, HHUAHFM
MK s, TOKMEBBIAT R, I8, JEBURERS T, 53R GRS E i (il

(DCM/MeOH=10:1) 78, B AAEMA (120 mg, 7% 61.2%) .

MS m/z (ESI): 1015.4[M+1]

B=20 K 3-((18,28)-2-((FAIE) T H)-1-2-((S)-3-(3-(1-FF P F-4- (- | H-N5| P4E-5- 5 )-2-
FRHE-2,3- A - TH-BRIE- 1 -58)-2-(4-3K-3,5-  FH B 2R AL )-4- 1 64,56, 7- DU & -2 H- ML 5 [4,3-c ]tk
ME - 5-FhFE)-5-((S)-2,2- - F 35 PU S, -2 H- M R -4 -5 )- | H-5| k- 1 -5 VB P 5K )- 1,2, 418 — P45 (4H)-Tid
(120 mg, 0.12 mmol)¥A T =M L B2 mL)F, R INFE 80°C, #HiFt M 3 /N« FF I
PR EN A IR, ORI R N, BRI L SR BRI AR, TR R L A B IR
ToRIRIREN T, I8, IR IR BB R4 (80 mg, FH ).

MS m/z (ESI): 925.4[M+1]

PO W 3-((18,28)-1-(2-((S)-3-(3-(1- 3R [ B -4-F5- 1 H-Fg| k-5 -JL)-2- i B2 3- — & - 1H-
IR M- 1-JE)-2-(4-9.-3,5- — B L Hh)-4-FF 36 -4,5,6,7- DU S -2 H-ME I FE[4,3-c Itk me -5-Fik 3L )-5-((S) -
2,2- " i FE JY &5 -2H- P TR -4- 75 )- T H-F5] W - 1- 356 )-2- (5% FF 36 IR T 5 )-1,2,4- 168 — 1 -5(4H)-BH (50
mg,54.05 pmol), [H(8) F - = FR-FELE43.91 mg, 216.22 pmol)) DCM (1 mL),7K(1 mL)
AT IMAESERSY (21.22 mg, 216.22 pmol), EHAEFE 1 /N, 7K, DCM AR =R, AL
AR AN 3R KPR, TOKBRERANT-1, 138, JEMREIRYE T, Hls g (R oE, B
FIHFR (043 mg, " 0.8%).

MS m/z (ESI): 975.4[M+1]

PL 9-97-2,3,6,7-VU S - 1H, SH-MEIE F[3,2, 1-ij s Wik-5-Bf 9 JE 8L, S IRSziE 6] 64 493 H brre

MS m/z (ESI): 986.4[M+1].

ZW I 13 &k H R &0,
MS m/z (ESI): 910.4[M+1].
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SEiHE 71

SRS 13 A H b &4
MS m/z (ESI): 910.4[M+1].
SEHER 72

SRSy 13 & B s &4
MS m/z (ESI): 921.4[M+1].
SEial 73

o /TN
N
TN

Ny N
oy
N =
Qﬁ@

Z WS 13 &k Hirb &9 .
MS m/z (ESI): 921.4[M+1].

S35 9] 39 & RITIEAGE H R4 .
MS m/z (ESI): 933 4[M+1].

22 S 39 16 OTIEA B B AR .
MS m/z (ESI): 933.4[M+1].
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SEiEB] 76

o

SN 31 A OTESR 2 B AR
MS m/z (ESI): 933.4[M+1].

SEHaR 77

o}

ZEYH] 31 K& RITER S B
MS m/z (ESI): 933.4[M+1].
SZitf) 78

° o
o .
7N
— a N o]
N s
3\ <=/ HN" "o
27, { g@;
N7 X% SRR

PL 9-7R-2,3,6,7-DUS - 1H,SH-MLBE H[3,2, 1-1j ] A-5-B A SRR, %5206 46, 53 H A

wED.

MS m/z (EST):947.3[M+H]+

MS m/z (ESD):987.3[M+H]+
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SEiEf 81

PL 9-37-2,3,6,7- V0 & -1H, SH-LIE HH[3,2, 1-ij e h-5-Bi N SR RE, %Sz 51, 1531H b
.
MS m/z (ESI):933 4[M+H]+

SEH] 82

. A

B \_N,, Q,NH .
c
HO

o

82d
82

F—b: W - (S, 28) -1-FUE-2-FEA R -5- ((S) -2,2- HHPUS-2H- ML -4-
) -N- L N- R H- T H-05 M -2- R L300 mg, 0.68 mmol). S5 ALHN(136 mg, 3.41 mmol)iE
T 2.1 (5 mL)FIZK (S mL)FKTR AR, 100 °C $HE N 6 /N o [ S B R PN\ SR pH
=2, A RHEERR(10 mLx3), SIFAHAE, TR TR, S8, MERRERY 5,
BRI BAE Bk A S 2 H bR (235 mg, 725 75%).

MS m/z (ESI): 461.2[M+1].

525 ¥ 82a (235 mg, 0.51 mmol) . HATU (291 mg, 0.77 mmol) » K& W33 mg, 1.02
mmol). DIEA (196 mg, 1.53 mmol)iZT DMF (10 mL) 71, SIE NHHERN 3 /M. 18] SN i
HOMAN A S AR RO K, OB CFEREER(10mLx3), &IFANAE, HIMMS ok
W(30mL), JoKBERN T, U8, JEMREIRAG S, TS AR AR (i gl 45 31
HARP=4) (184 mg, F=F: 72%).

MS m/z (ESI): 475.3[M+1]

B K% 82b (184 mg, 0.39 mmol) « —EIEAR (51 mg, 0.43 mmol) & T 1 ZK(5 mL) 1,
80°C FEFE M 1 /INBS o 1] S YR RO N AN B R ANV VRE K, F R Z R R (10 mLx3),
SIENAE, AEREAMNEREEGOmML), KRB TE, 38, RS,
YR ARV RAT Bk At A 3 H R4 82¢ (131 mg, F=3: 68%).

MS m/z (ESI): 501.2[M+1]

FUZ: BFE AR A BTPMERITE, B[EIHFR=Y) 82d.

MS m/z (ESI): 412.2[M+1]

HAL: A 34 AT, BRI EARTEY.

MS m/z (ESI): 921.4[M+1]

132



10

15

20

25

30

WO 2025/026270 PCT/CN2024/108192

SEJiti f5] 83
;@nya . SoPUgYe! J;@,w -
) g ” o
e s
>®u, @?NYON pauEg

Pavand

B3 UK, FH(S)-1-(EUE PP )-5-(2,2-  HI L PU S0 -2 H- bk PR -4- 355 )-N- B BN R L -
1H-M5|E-2-F A% (0.80 g, 2 mmol) T N, N-FHEFEZ (12 mL), BHES, Rin
IMNENE, (0.24 g, 6 mmol, 60% in minerol oil) VK FHEFE 30 704F, RGN 1, 2- RN
(0.56 g, 3mmol), =i FHEHE 2 /NiF, LCMS Fim NS5, B A W AN Sk A% i i e K
(20mL), #RJ5H 48R ZBEFEEL (15mL x3), &IFENM, AYAABAE KR (15mL
x2), AHATHTCKRRN T, 38, Bet, ¥REBYH Flash #: i 5% (PE:EA=10:1-3:1
HATHN, BRI BV E AR (034 g, 77 40%),

MS m/z (ESI):428 3[M+H]+

BB FET,  BS)-1-(1-FUHEIR P HL)-5-(2,2- = AL P & -2H- It I -4- 5 )-N- FF L -N-
IR HE- TH-W5| WE-2- R LG (0.34 g, 0.8 mmol) &R T 48F (SmL), SNERIIMA= L (0.24
g, 24mmol,), FHEEFK (0.11 g, 1.6 mmol) , FIHRES, MAZE 90°C, KM 3 /M, LCMS
TR NG, AHERR, T, REYHIROIRER (15mL), ARG K AR AR
SANEIBEE (10mL x3), MR TEKEEE (15mL x3), AHUAIHT/KRERIT 5, d0E,
BT, RISERE TR T VUERE(S mL) , REREMA N, N-T 3k (023 g, 1.6
mmol) F1 1, 8- IR[5.4.0]F—Wk-7-%(0.36 g, 2.4 mmol) , BEIWES, ML 55°C, &
N2 /NEF, LCMS fERRINVE R, WEZRER, kKT, REYHIRCERE® (30mL),, A
JE R AR RIBR S S AN IR WA (15 mL x2),, HfIAr #h/K¥eis (15mL x2), , ANUAATK
TRERGN T, 1L3E, BT, PRV Flash HEESE, B HRKAYNAGREE (0.25g,
FEER 65%).

MS m/z (ESI):487.3[M+H]+

F=a WIET, B(S)-5-(2,2- — F HE U S -2H-ME I -4-F5)-N- FF - 1-(1-(5-FRFE-4,5- -
1,2,4-W8 -3 H)FR T 5 )-N-ZR B 1 H-W | Re-2- e i (0.25 g, 0.52 mmol) ¥#T PEG-400 (5
mL) , SRJEIMAEFEALET (0.29 g, 5.2 mmol) , BIES, RIEMAZE 165°C, KN =/,
AEEZR, LCMS fRR NG H, RN EHFEEER (6N) HF, 77 pH 2] 5-6, A 4T
W, BEE, BARRIR KR B, AT, KR EEERE-T I —2 (0.15g, 7~
FT5%).

MS m/z (ESI):398.2[M+H]+

2

STt 29 VU, MEIEARTY.

MS m/z (ESI):918. 4[M+H]+
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SEitE] 84

PL 9-%1-2,3,6,7- VY& - 1H,SH-MEAE H:[3,2, 1-ij W& Ik-5-Bi N R KL, S a0iaf] 83, HEIH bR
.
5 MS m/z (ESI):906.4[M+H]+
S 85

Z MR 44 &% H IR EY) .
MS m/z (ESI): 946.4[M+1].
10 SEHE 86

SRR 44 & H bR S .
MS m/z (ESI): 951.4[M+1].

15
ZHRSH) 3 A EREEY .
MS m/z (ESI): 955.4[M+1].
SCHER) 88
N N/ i
F oi 3
20 Z S 45 & RS .

MS m/z (ESI): 953.4[M+1].
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SEitE] 89

o 0
N
)
T
N A
. )Lp
d

F \ HN
- O%} < N, N

ZR It 46 5 HRA A .
MS m/z (ESI): 965.4[M+1].
5 L 90

SRR 79 & B Rt S
MS m/z (ESI): 951.4[M+1].

10
Z MBI 64 &R H R L&
MS m/z (ESI): 1005.4[M+1].

15 ZH IR 16 & H bRE &Y.

MS m/z (ESI): 951.4[M+1].

ZH LW 44 A BRI S
20 MS m/z (ESI): 936.4[M+1].
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SEHEB] 94

ZIRIT] 44 5 HRA A
MS m/z (ESI): 924 4[M+1].
SEHEH 95

o ;\3
NC. i\ B - NC.
NC. — -
ﬂ‘ —, N\/EGN/EM NN o
. N= = -
P B N w=4

F—P

CL 4-1-2,6- — H BRI IR R S E R AlE B 35 =BG o728 BAs 4

MS m/z (ESI): 382.2[M+1].

FEb

BL (S) -3-55E-2- (4-FFE-3,5- " RILHEIL) 4-FIL 2 4.6,7-TU5-SH-MEE I [4,3-cJHHERE-
SRBEUT BN R R S SLif] 3 55— P& kiF B,

MS m/z (ESI): 465.2[M+1].

B

PL(S) -2- (4-8(FE-3,5- T FFHRIRIL ) 4- I FE-3- (2R 0E-2,3- S 1H-BRME-1-35) -2.4.6,7-
VUSL-SH-MEPE S [4,3-c M BE-S-FRBRHU T g A IR Rl 238 suia ] 25 28 — 2 38 DD & sl 5-18
- 1-FR A FE-4- GG R 5 i il 9-94-2,3.6,7-DUS-1H, SH-RHIE FF[3,2- 1-ij e mk-5-BR 45 H 45771 -

MS mv/z (ESI): 943 .4[M+1].

SEHas 96

P ™
P P gl T

B—ib Ul 480 TR 1R FOR B2 ST ] 95 BRI — 45 1 & iy V43
FRPEH

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

B PL(S) -2- B-IARE4- AT 4-HFE-3- (Q-BREIE-2,3- S -1H-Bkm-1-38)
-2,4,6,7-DYSL-SH-ME P H[4,3-c b BE-5-RBRBUT B M IR AL S s fy]) 25 SR8 =B IA
TEHKG 5-7R-1-I0 79 e -4- G5 e B e i 9-92-2,3,6,7-DU&-1H, SH- nttﬂ;@a%c[B,Z 11 ] P RK-5- i
3 BAR=4

MS m/z (ESI): 555.2[M+1].

FE= PL(S) -9- (3- (2- (B-MANEA-FARE) -4-FH-45,6,7-VU5-2H-ME M5 [4,3-
cibme-3-) 2- B4 AE-2,3- - 1H-BRME-1-3E) -2,3,6,7-I05-1H, SH-MLREIH[3,2,1-ij]HEmk-5-
il A kL 52 Sjitafs] 25 28045 106 i A B AR .

MS m/z (ESI): 948 4[M+1].
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STt 97

HN'—>

2\ %\3 ;i’\> =/ HN" "o

e S8 8 Al
TNH BT N\N/'\E/N -

B0 PL(S) -2- (4--3,5- IR FE) 4-F3E-3- (2-FR A FE-2,3- — &-1H-Bkme-1-35)
2,4,6,7- lJ_tla 5H HLERAE - [4,3-C TP -SRI T oA SRR S 25 SEtif] 25 58 — A =B &
5 IR 5-UR-1-PA Y EE-4- G M B A R 9-1R-2,3,6,7- P &-1H, SH- nttﬂﬂ:#p,z 1457 e -5 -
& Eﬁﬁf%o
MS m/z (ESI): 543.2[M+1].
Fe BL(S) -9- (3- (2- (4-%(-3,5- " HEREL) 4-H%-4.5,6,7-IU5-2H-ME M I [4,3-
cIMEE-3-2) -2-FRARHE-2,3- - TH-BRME-1- ) -2,3,6,7-PUE-1H, SH-MLREFF[3,2, 1-ij]WE Mk-5-
10 FAR 5-((S)-2,2- W 3& PY S -2H-MH MR -4- 3K )- 1-((1R,28)-2-(5- L -4,5- - 1,2,4- I8 — 143 55)-
[L1-BRCGA I KE)]-2-55)- 1H-N5| We-2-F2 1R J5 R 228 st 25 S8 DU B & i VAR B A4 .
MS m/z (ESI): 962.4[M+1].

SEHEL] 98
N / ; \\ .
- NNT_;*' NH NT;;, N . [no, i
15 F—: LL(S) -9- (3- (2- (4-(-3,5- T HEEIREL) -4-H%k-4.5,6,7-IUS-2H-ME M [4,3-

clibig-3-) -2-Bi4EHk-2,3- A - IH-PRME-1-55) -2,3,6,7-IU5-1H, SH-MEREFF3,2,1-1j]W0k-5-
BRI 5-((S)-2,2- - F 3 U -2H- ML IR -4-FE)-1-(6-(5-Bik 3 -4,5- - 5-1,2,4-I —mg-3-FE)-3- 5 4
FR[3.1.0] CUke-6-45 )- LH-W5| W-2- 3R B 8 SRR 256 S fta ] 25 S5 000 (196 sy 248 H AR =) .
MS m/z (ESI): 964.3 [M+1].
20 F BB 98 LF MR ISR =) 98-1 £ 98-2.
MS m/z (ESI): 964.3 [M+1].
SEHE 99

PURL-T 56 3 32 (4-80-3,5- IR 2R 3E)-6',7- AU (1 A k- 1,4 -k e 3[4, 3-c it g ]-
25 S'QH)-ARBREE A JF RIS St 95 5 ZFEE 2B 1A S H bR .

MS m/z (ESI): 948.4 [M+1].
SEit%) 100

o o]

S},

Q
N A

B HN™ O
OJ\} - NN =N
NC (51
N SR i
n=l_ )
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ZHE I 403 WA T A5 2 H AR ).
MS m/z (ESI):939.4[M+1].

) 101
O@%% ¢ O

ZH TP 22 WA T A8 2 B AR
MS m/z (ESI):944 4[M+1].

S22 5 406 16 A7 SNAB B B AR
MS m/z (ESI): 946.4[M+1].
SEHE%) 103

j
o /7 o
N “s

Sl

— - a f‘\

=/ "o

F )""OAN} NN, AN
AL

ZZ 9zl 51 &R, FEIERMLEY .
MS m/z (ESI):944.4[M+1].
St 104

) 403 G RO, BEHREY.
MS m/z (ESI): 993 4[M+1].
SR 105

SIS 22 1)& ROT A5 2 H bR Y)
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MS m/z (ESI): 998.4[M+1].
S 106

S St 406 KA T A5 2] H AR =40
MS m/z (ESI):1000.4 [M+1].
S 107

SE G 51 A ETTR, BRI BEREEY.
MS m/z (ESI): 998.4[M+1].
St 108

o)
@\ N ~Boc

F—b: Dl 4-p-2,6- IR BN IERL, SRR B A R H .
MS m/z (ESI): 449.2[M+1].

F b BHESLHER 25 AR E PR .

MS m/z (ESI): 917.4[M+1].

SEHER) 109

DL 2-3A TR JE-1- -4 2 Ry 5 k), &
MS m/z (ESI): 922.4[M+1].
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SEHER] 110

DL 1-PRTA H-4-5- | H-W -5 -J N S5k, SRR 3 A 5k B bnr=9)
MS m/z (ESI): 926.4[M+1].
SEHER) 111

DL 5-IR-1-FR A SE-4-55- TH-W5 N 5ok, SRR SRR 45 5 5% B Fr7=9
MS m/z (ESI): 924 4[M+1].
SZjER) 112

DL 5-PR-1-3RTA JE-4- 8- LH-F5| ey JRORE, S IR St 9] 40 & 5% B AR =9
MS m/z (ESI): 936.4[M+1].
SEHER) 113

DL 5-9R-1-3A T F-4-F- TH-W5| e Ay k), ZRESEHaH] 5 &k BAsr=4.
MS m/z (ESI): 922.4[M+1].
Seit il 114
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WO 2025/026270

DL 5-1R-1-IR T 25 -4-560- TH-F5 MO TRk, S HESHGE] 64 & Rk B AR =9
MS m/z (ESI): 976.4[M+1].

115-1 A1 115-2,

MS m/z (EST): 938.4[M+1].

RG] 110 25 B AR5 4.
MS m/z (ESI): 922.4[M+1].
SERER) 117

S SRR 109 A1 6 A L H A= 4
MS m/z (ESI): 907.4[M+1].
SEHER 118

A 5-PR-1-Ph Py B-4- - TH-5 e JEORE, ZIRSETG6) 6 & R H AR
MS m/z (ESI): 895.4[M+1].
SKHEsI 119

A 5-3R-1-3h P BE-4- G- TH-MS R JEUORE, S5 SEHER] 4, A5 2 H AR,

141
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MS m/z (ESI): 932.4[M+1].
e 120

7 \
T/ »F ‘”\/

DL S-PR-1-3A T B -4-5- TH-B MO JEoRE, S 25 S0l 4, A3 2B 54 -
MS m/z (ESI): 937.3[M+1].

SEHER 121

DL 5-1R-1-PRTA S -4-55- LH-I5| MR JFRE, S8 S0fi] 46, B EIE "W).
MS m/z (ESI): 951.4[M+1].

Ll 122

N oY

z
Ji
L.

A 5-JR-1-A A 2-4- 3 TH-5 RN SRR, 225 SR 46, B3 A2 H AR

LA 5-9R-1-h A 5-4- G- TH-WS L JEOR) . S25 50T 64, me A9 3] H AR
MS m/z (ESI): 991.4[M+1].
SHtsl 124

DL 5-R-1-2h N 26-4-T- TH-W MR TR, B25 ST 47, A5 2] HAsr 4.
MS m/z (ESI): 923.3[M+1].
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SEHER] 125

DA 5-1R-1-PRPY 3E-4-30- LH-T5 N JEORE, S5 50Tl 47, RAAG3H x4
MS m/z (ESI); 911.3[M+1].
5 SEHE 126

DL S-R-1-FR P S6-4-F- TH-I e, T 386 (S)-2-(4-5U386-3,5- B R 5 )-4- FF B6-3-(2-J ot
-2,3- & -TH-BRE-1-38)-2,4,6,7- DT & -SH-ME P FF[4,3-c ik RE -S-FRFRER AT 5-((S)-2,2- LIS
“2H-FHE IR -4-35)-1-((S)-1-(5-F H-4,5- —5-1,2,4- 18 — 13- KR [2.2) 8 b8 -1-)- 1 H-M5| W 2- R T
10 NIERZFE LG 29 /2.
MS m/z (ESI): 928.4[M+1].
St 127

B =ET, ¥ 1-((18,28)-1-FHE-2- F HEIA T IE)-5-((S)-2.,2- = F H: PU S -2H-ME -
15 4-F5)-N-FBE-N-ZR BT H-W| - 2- F 1% (0.44 g, 1 mmol) T 2.F8 (6 mL) , SRSV
AN=ZE (030g,3mmol,), THEEFLNE (0.14 g, 2 mmol) , BHES, MIME 90°C, S 3 /]
), LCMS faan M4, WiEZE =R, Et, REYWAHCRCERERE (15ml), AEHKRR
FH AR E AN A BE Y (10 mL =3), WA KB (15mL *3), GHUEH KRBT
e IR, R, RSB T TUERRIE(S mL) , AR N, N-Ti st Zmkme
20 (0.36g,2mmol) F11, 8- %A _IN[54.0]1F—HE-7-1#(0.45 g, 3mmol) , BIES, AR
55°C, 2 /NEF, LCMS fRR NG W, #ERER, kT, REYH K CEREF (30
mL), ARSEIKK AR A ST PR (15mL x2), , MG EKEEE (15mLx2),, AHL
PR TOKBRRN &, 38, bet, WA Flash G5, B2 HELEY N CRE
R (028 g, F*F 55%),
25 MS m/z (ESI): 517.2[M+H]+
b TR, K 5-((S)-2,2- P S -2 H-PH M -4- 55 )-N- FH - 1-((18,28)-2- F - 1-(5-%
fR-4,5- " 5-1,2,4- 8 I3 L) IR AL )-N-REE- TH-W We-2- B i (0.28 g, 0.55 mmol) i T

PEG-400 (6 mL) , ZR/GIMAEEE (031 g 5.5mmol) , EIES, LREMAE 165°C, X
143
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M=, AHEFR, LCMS R RMER, RKAMRER (6N o1, iFT pH 2 5-
6, A EMATH, I8, BRI F ARG, ST, BrEERERAT I 5
(0.16 g, "% 70%).

MS m/z (ESI):428 2[M+H]+
5 B0 BL5-((S)-2,2- — AU -2H-ME M -4-F5)-1-((1S,2S)-2- FH - 1-(5-fi AR -4,5- — &
1,2,4-B8 — 3 FOIA P FD)- 1 H-M[WR-2- R BN T RE, S5 90t 25 BV E R H s &9 -

MS m/z (ESI):925.4[M+H]+

Lt 128

10 LKL 5-80-TH-MERE FE[2,3-cibiE -2- SR BRIE  J5R A SR, 278 Sfsl] 13 FSify] 448,
BRI HRAE,
MS m/z (ESI):926.4[M+H]+

Kt 129

0,

N
oA ¢
/M en N, N
N= o]

15 PLZ3 407 WA 7 5 2] B AU &9
MS m/z (ESI):931.4[M+H]+.

K 130

PAZH 407 14 T AR B H G4 .
20 MS m/z (ESI):949.4[M+H]+
S 131

F—2b: BL1-((18,28)-1-54E-2- FR BR IR £5)-5-((S)-2.2- - F B U S -2 H- ML P-4 )- 1 H-P5
WR-2-FRIR 2 NIERL S RIS A BB IS & R 1 K et ks B 40 ple — SRS H
25 BRI

MS m/z (ESI): 460.1[M+1].
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Fo BLOS-((S)-2,2- = B VYL -2H-FE PR -4-255)-1-((18,28)-2- 1 26-1-(2-#2 55-3H-1,2,3,5-
WEIEE — W -4- BT P 55 )- 1 H-M5] -2 FR IR L6 8 RO 2% b AR A 56 1P 106 7 208 H AR
.

MS m/z (ESI): 432.1[M+1].

H=2P: Bl O5-((S)-2,2- — H R PY & -2H-ME MR -4-5)-1-((18,28)-2- F - 1-(2-F2 35-3H-1,2,3,5-
M DGE — -4 B BA TR FE)- TH- 5| W -2- SR IR AN (S)-1-(1- 34 A T -4- Jo- 1 H- M| 14 -5 - 38 )-3-(2-(4- T3, 5-
TR IR I)-4-F3E-4,5,6,7- IO & -2H-ME M 5 [4,3-c ]k BE -3-3)-1,3- — & -2H-BRME-2-Ff Ay J5UR 2

STt 132

25 S 25 B0 )& ROES R
jol o Y jol
° SN & ) N =
5 Clu 0 00 o Oﬁ
o3 %HNB\O EN: .
- NN, :“ _ NN,
o 1 Nmrﬁ o z ° ”'ﬁ ) e

MS m/z (ESI): 929.3[M+1].
TN
Al SRR s

F—0: LU 1-((18,28)-1-53-2- FF I IR I L) -5-((S)-2,2- — F FE DU A2 H- L i -4- 38 )- L H-5)]
WE-2-RER TR NIERL SRR A S8 DU & R 12 R S KR 25 i pig I 045 H A
I

MS m/z (ESI): 476.1[M+1].

B LA 5-((S)-2,2-— F FEPU S -2H- ML -4-F5)- 1-((18,28)- 1-(2,2- — 5 F£-3H-1,2,3,5-FE1E
T4 B2 - FRRRER T B )- 1 H-M - 2-FR IR RN RS R T ER A B TP G R 248 B br
I/

MS m/z (ESI): 448.1[M+1].

H=25: BL5-((S)-2,2- - H F:PU S -2H-ML IR -4-35)-1-((18,28)-1-(2,2- —§53E-3H-1,2,3,5- W1
TR 43 )-0- P L IR TN R )- L H- I - 2- 3R R 1 (S)- 1-(1-3K T4 3 -4- 8- | M| 1R -5- 3 )-3-(2-(4- Bk -
3,5-  FR AR HE)-4- 1 5 -4.5,6,7- VU S -2H-MLE M [4,3-c L e -3-32)-1,3- & -2 H-PR M -2- i Ay JiR
B2 St 25 5BV & RO RS B AR

MS m/z (ESI): 945 3[M+1].

F—H 1-((18,28)-1-FUE-2- IR P HE)-5-((S)-2,2- — F 2 PU &2 H- ML i -4- 356 )- 1T H-W5 ¢
2-BRERCME (1g, 2.63mmol), ZFR%4(202.7 mg, 2.63 mmol)iAf# T 10 mL DMF 1, 7E 100°C
FIRASL 12 N o SRS IRE R A, B EE AT (i A B A3 SRR (e A . — S be:
HEE=10: 1), 32 HF(260 mg, HEEK), 773 24.8%.

MS mv/z (ESI): 398.2 [M+1]

B W 1-((1S,29)-1- 2 Ik P fcife k-2 - R R 3 P 36)-5-((S)-2,2- = F 4 PU S -2 H- L g -
4-FE)-1H-W5|WE2- 3B 2% (260 mg, 654.06 pmol), = Zfi%(198.56 mg, 1.96 mmol) V&M T 5
mLDCM 1, RGN T EEEE (9744 g, 654.06 pmol)il — A KR, RIIRAEZ
T FHEEE 10 NI o SRR el , FIRERR AT i vE Al TS AR R (e i) . & H b
FlFE=10: 1), BEIHP(110 mg, FOEKE), 77F: 35.5%.
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MS m/z (ESI): 474.2 [M+1]
=20 DL 5-((S)-2,2- " W PU S -2H-AE -4-5)-1-((18,28)-1-(1,1- 5 H-4, 5- " 5-1,2,4-
ME T I3 2- RS T 3 )- 1 H-W5| -2 R R 2B N IR RS2 s itafs] 25 1-& o7 18 B ber
e
MS m/z (ESI): 943.3[M+1].
SERER 134

N
N

F

\Z: &
N
FoAD

LN
7\ :

PL 1-((18,28)- -8 F-2- FR FEIR P FE)-5-((S)-2,2- — HI 3 U - 2 H- P PR -4- 356 )- | H-N5 |12 - 3R iR
4Ws CNERLS SRR 132 BE RIS B AR
MS m/z (ESI): 945.3[M+1].
SEHEf) 135

B UKIBTF, KQS)-3-FEIENGE-1.2- T (5 g, 27.44 mmol) R T &S (100
mL), REMA=ZRE(11.11 g, 109.76 mmol, 15.31 mL), #R/5 2218 I & H1(4.90 g, 41.16
mmol,2.99mL) , VKB FHFE—/, LCMS BoR RN se4, RMBINKEKR (150mL), 44
Ja SRR (100mL x3), &IFAHAE, A HAEA A K (100mL*x2), HHL
PR JOKBRRN TR, 38, WETH 3 BARF=YI(6 g, crude) .

F P KB, KEER)-4A-(CREE) H A)-1,3,2- “HEBEIRIA 2-5fk (6 g,26.29 mmol) ¥
¥ Z85(90 mL) Al Water (10 mL) , ZRJ5 I B AR $9(8.43 g, 39.43 mmol) , SEA/KEWET
(296.29 mg, 1.31 mmol) , ZFJE THF=/NEF, LCMS R IMNER, SNVIRINKEK (150
mL), %A S5 F Z & LA (100mL x3), A FHAHAH, A HUAHF R & 27K Pk (100mL x2),
HHUHH KRBT, Ly, BT, M= Flash ¥ G145 (PE/EA=4:1). 93] H R
B g, T7F 55%) -

= KB, B 1-(EIEHHE)-5-[(4S)-2,2- — FFE U S0 R -4- 55 ]-N- 6 -N- e 3615
Wk-2- R EER%(0.5 g, 1.25 mmol) I¥M# T DMPU (15mL) , ZREIIA(R)-4-((FREIE) P 3E)-1,3,2- =
WEME R 2,2- —4AK(1.06 g, 4.36 mmol) , B 50T, AR5 G2 NS HY 2k RS i 40 (1.0M,
5.6mL) , WINSEHRGE, REAREKE FHEE 2 /N, LCMS $8R RN EEHR, MRS,
BRI R (20 mL), SRIGIMAMAE 7K (20mL), KWK A 2.8 ZEEREL (30mL x3),
EIFAENAR, YA T KRBT, 38, T, REYA Flash #HEN 05, B2 Hix
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&P Nk TR E R (048 g, P23 70.4%),

FWL: ZHEIEM] 127 FH—, F=, F=A2R3ERT.

MS m/z (ESI): 1031.4[M+H]+.

B FET, B 1-((S)-5-(1-((18,28)-2-((F ) I 3E)-1-(5-fR-4,5- —&-1,2.4- 1 —
W3- FE )R TR 3)-5-((S)-2,2- — H B PU S -2H-ME MR -4- 32 )- 1 H-F| W -2- 3 58 )-2-(4- -3,5- — IR
H)-4-H3k-4,5,6,7- DU -2H-MEME I [4,3-c]MERE-3-F%)-3-(1- PR T = -4- 5L - 1 H- M| R -5-F%)-1,3- — 5
2H-IKME-2- (0.20 g, 0.19 mmol) ¥ T =& H Lt (SmL), ZRERIM=%LM(1.0M, 1 mL),
FIRBEE—/ N, LCMS Fa7R RN A5, N AR S ANIA WA K (10 mL) , RV
WA —EWRIRZER (15mL=3), SIFAYAHE, AV TKREI TS, o&3E, T, %E
VI A & ik aith, B2IHF™% (0.10 g, F"% 55%),

MS m/z (ESI): 941.4[M+H]+.

BN FiRR, B 1-(1-R 245 T H-05 |- 5-35)-3-((S)-5-(5-((S)-2,2-— F & PU A -2H-
MH PR -4-F5)-1-((18,28)-2-(F8 F 35 )- 1-(5-BiAX-4,5- T - 1,2, 4-15 — -3 J56) 3R g 35 )- | -5 - 2- 3
F)-2-(4-3-3,5- " W HE IR )-4- FH 5 -4,5,6,7- DU &L -2H-MLE ME - [4,3-c b e -3-28)-1,3- = &-2H-IK
2-B{(0.10 g, 0.11 mmol) &M T — & F k(5 mL), 485 I A Dess-Martin(0.09 g, 0.22 mmol) ,
FIMBFE 14 /NN, LCMS $873RRNEER, KM — &R (20mL), SR AT
TRIRENIA WO (15 mL x2), MM EHKEE (15mLx2), AHUAHH KRN T5,
JE, BT, REYIH Flash AL (0 58, {RERLEY (0.06 g, 7F 60%).

MS m/z (ESI): 939.4[M+H]+.

FLL: =ZET, $1S,29)-2-2-((S)-3-(3-(1-FF P -4- - | H-Rg| -5 F)-2-FR 3E-2,3- — 5
- TH-PK - 1-35)-2-(4-5(-3,5- R L 2K 3 )-4- 34,56, 7- DU & -2 H- P 5[4, 3-c Ik e -5-F 2 ) -5-
((S)-2,2- — W FE PU A -2 H- N P -4- 56 )- L H- PG| - 135 )-2- (5B A4, 5- - 1,2, 4-18 — 33630 7
F-1-HE(0.06 g, 0.06 mmol)JAfE T HEE (3mL), RJEMAN 1-EEH-1-— HE BRI ke-2-
Bi(0.02 g, 0.1 mmol)FIERER£7(0.02 g, 0.14 mmol), ZFdafist 5 /NN, LCMS 8RB HR, &
R R 3hyK K (20 mL ), #AJ5 H CBR CBEFERL (15 mL x3), &IHANAE, AN
FHTC/KIRBREN T, 08, Wt ZREYRI SRR & oaksifl, B3 EM6E 0.02g, 7~
£ 357%).

MS m/z (ESI): 935.4[M+H]+.

SEHEBl 136

DA R G IR RL, %Sl 25 Rszhtif] 127 . 38 B 9.
MS m/z (ESI): 932 4[M+H]+.
et 137

P 1-((18,28)-1-8-2- I Y F5)-5-((S)-2,2- W1 = U S0-2H-FE I -4-55)-N- T - N- e 2
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-TH-MERE I [2,3-citb e -2- R Bk v TR R, 55l 127, BRI E 9.
MS m/z (ESI): 926.2[M+H]+.
SEE %) 138

Y o
Q

Syl 3 MSErpl 127, [R BT
MS m/z (ESI): 941.4[M+H]+.
LB 139

B b

S 45 RSt 127, BEIB A9,
MS m/z (ESI): 939 4[M+H]+.

z

SEHERY 140
V
T
Q Edva
S IR 51 ASiEw 127, B3 HER~Y.
MS m/z (ESI): 937.4[M+H]+.
SZiE ) 141
Y Q\\( Y ol/

FoN HN
A { s
F. B 3
SR X /\
N= s OH

Bt W 1-(1- R 45 - 1H-15] M- 5-358)-3-((S)-5-(5-((S)-2,2-— FF FE PU & -2 H- I i -4-
F)-1-((18,28)-2-(F2 H F6)-1-(5- T 1R -4,5- “&(-1,2,4-M — 13- F) 34 P JL)- 1 H-F5 Wk -2- B Ik )-2-
(4-5-3,5- Z LRI -4-F 3-4.5,6,7- VU -2 H- ML e 3[4, 3-c [ e -3-38)-1,3- & -2H-BR -2 - i
(0.05 g, 0.053 mmol) JEfET & HLt(2 mL) , SRJ5IIABERREF(0.02 g, 0.212 mmol), $R)5 N
(R U ) = H LR 56(0.022 g, 0.11 mmol) IR AHFE 12 /M, LCMS $ERRMNEEH, M
WINKER(GS mL) , AR A R P AR (10 mL x3), &IFENM,  AHUERMA &K
ek (10mLx2), GHHATGKERER T8, &8, BeTrBY A A & ol ai ik 45 2]
HEREEY (0.01g, F2FE 19%).

MS m/z (ESI): 991 4[M+H]+.

SEHERY 142
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S22 63 M9ziif] 135, 153 H b=,
MS m/z (ESI): 981.4[M+H]+.
SEjEf) 143

BB 1-((18,28)-2-((FEIE) FF 5 - 1-(5-9 3k -4,5- - 1,2, 4- B8 — - 3-F0) IR Py 3L )-5-((S)-
2,2- HIE PUS-2H- ML g -4- 5 )-N- T 26 -N-ZR J - | H-Mg) -2 FY i

F T, R 1-((18,28)-2-((FF AL L) 1 - IR ) -5-((S)-2,2-— F B PU S -2 H-IlE -
4-F5)-N-H L N-ZR - T H-|WE-2- % (0.55 g, | mmol) #RT 2.8 (8 mL) , SRJGIKVKnN
A= (030g,3mmol,) , EHEEFIZ (0.14 g, 2mmol) , BIES, MIHE 90°C, KM 3/~
K, LCMS feR M AR, W=, Iet, REMA K OMRER (15mL), REHKRIK
FH LRI RR S ANVE IR BE i (10 mL x3), AT & 7K B (15mL x3), FHUAHH KRR T
B, U8, e, NS RIREBYIE MR T IUE R (S mL) , SRS N, N-#ckk — Kk (0.32
g, 2mmol) Ml 1, 8- % F —I[5.4.0] T —Wk-7-/%(0.45 g, 3mmol) , EH#ES, I ZE 55°C,
SN2 /NEF, LCMS R NS5, WEIE=EE, BT, REYA LR CEEME (30 mL),
BRGNS S AN R PER (15 mL x2), WA EhKEES (15mL x2), AHHEATK
TRERAN T, I8, JET, "REMYH Flash i 55, B3 HLENEEREE (042,
FEER 70%).

MS m/z (ESI): 607.3[M+H]+.

00 3-((1S,2R)-1-(2-((S)-3-(3-(1-IA A 25 -4- (- | H-Hg| - 53 )-2- B 3 -2, 3- - 1 -k
-1-35)-2-(4--3,5- W I )-4-H K -4.5,6,7- DU S -2H- ML R I [4,3-cTE e -5- 3% 25 )-5-((S)-2,2-
= DY S -2H MR -4- 55 )- TH-Hg| - 1-58)-2- £ R LR T 3K )- 1,2, 4-T8 — E-5(4H)- B

PL 1-((18,28)-2-(( 48 3 ) 1 25 )-1-(5- 3 FE-4,5- 5 -1,2,4-M8 -3 IR T 3)-5-((S)-2,2-
- H R Y S -2H- MR -4- 25 )-N- B BE-N-R R - T H-G -2 - FE e Jl R SRR, 228 Szitaty] 127 25 28,
FoOPASTHEG) 135 B, BN, HFLP, BIHBRLEY.

"H NMR (400 MHz, DMSO-ds) 8 [12.49 (s) and 11.96 (s), total 1H], 8.29 (s, 1H), 7.68-7.60 (m,
1H), 7.54-7.27 (m, 4H), 7.20-7.08 (m, 3H), 6.98-6.74 (m, 2H), [5.77-5.60 (m) and 5.33-5.17 (m),
total 1H], [4.82-4.69 (m) and 4.51-4.35 (m), total 1H], 3.88-3.78 (m, 1H), 3.72-3.47 (m, 3H), 3.22-
3.16 (m, 1H), 3.17-3.01 (m, 1H), 2.91-2.76 (m, 2H), 2.33-2.28 (m, 1H), 2.26 (s, 6H), 2.01-1.95 (m,
1H),1.67-1.49 (m, 6H), 1.38-1.27 (m, 5H), 1.18-1.13 (m, 7H).

MS m/z (ESI): 919.4[M+H]+.

S 144
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H— 0 (S)-1-(1-FUEE -1 -15-3- B 1- 85 )-5-(2,2- — H B PY &1-2H-RHE i -4- 5 )-N- T BE-N- 2R R
-1H-M5| -2~ FR P i

B (S)-1-(UIE F 6 )-5-(2,2- - 6 DU A -2 H- ML i -4- 326 )-N- F 5 -N- R - 1 HI-P5 -2 - A G e
(1.8 g, 4.48 mmol) 1 ] -2-KfE (915.56 mg, 13.45 mmol) IEMFT LK IUE LR (18 mL) F1, &S
{R47-40°C F, AT RHNHEZHES 2M,448mL). BEYT-40°C FHHERN 2 /M. %
g ig 2 F ik . LCMS 27~ HAR WA . R S B T~ —2.

MS m/z (ESI): 452.2[M+1].

B0 1-(1-FFE-2- (A -1-0- 1-3) PR T 95)-5-((S)-2,2- — FF 3 JU 4 -2 H- Pk PR -4- ) -N- FF k-
N-IR - 1 H-M5] -2 FR Ik i

= AL T HR(1.46 g, 6.64 mmol) EF T — IS mL) F, 7EESARY I
2. (265.72 mg, 6.64 mmol, w/w 60%) . IREY)T 18°C THEHFEI N 3 /M. J57E 0°C T, Jx
PEBINN B EE — DR A T o J5 BRI IEA IR & 357K (50mL) R W,
R s (30mLx2) ZEHL, AHUAEEIF, IKRHMFI K (S50mLx4) Pk, ToKBBRDN
T, WRERRAE . AR A G RE R g Al CH B ZER ZFE=100: 0 3] 40: 60 YEfL),
FIEIRH A o KH A 22 1) 2 5 RGBT 1 5 B 4577 0(0.26 g, 558.44 pmol, ;=% 12.61%), AHE
fi] 42

MS nmv/z (ESI): 466.2[M+1].

B0 5-((S)-3,3- AR CIL)-1-(1-(5-3kFE-4,5- 5 -1,2,4-H8 — 18- 3-F6)-2- (- 1-k-1-
FVIR T L)~ 1H-05] W -2- 32 TR

SRR A BVE, SBIP AR E R EY.

MS m/z (ESI): 434.2[M+1].

P 3-((1S,2R)-1-(2-((S)-3-(3-(1-F1 77 FL-4- - 1H-F5 -5 FE)-2-F 7 -2, 3- & -1H-IK
M1 )-2-(4- B -3,5- . F B IR )-4- B -4, 5,6,7- VU &, -2H- I 4 5 [4,3 -] Mk g - 5- 35 3 )-5-((S)-
2,2~ FAEE DU -2 H-ME I 4228 )- T H-W k- 1228 )-2- (TR -1 - 128 PR TR 8- 1,2,4-08 — -5 (4H)-F

S C FI ik D BB =24 ok e, K a2 ] & R ROIRAE (il 2 45 PL, P2,
P2 A HMEY), RINSLHfG] 144,

'H NMR (400 MHz, DMSO) 8, [12.42 (s) and 11.92 (s), total 1H], 8.28 (s, 1H), 7.77 —7.59 (m,
1H), 7.58 — 7.23 (m, 4H), 7.23 — 7.02 (m, 3H), 7.02 — 6.85 (m, 2H), [5.83 — 5.53 (m), 5.38 — 5.05 (m),
total 1H], [4.88 —4.61 (m), 4.56 —4.23 (m) , total 1H], 3.93 — 3.78 (m, 1H), 3.78 — 3.41 (m, 3H), 3.23
—2.96 (m, 2H), 2.96 — 2.64 (m, 2H), 2.26 (s, 6H), 2.04 — 1.87 (m, 1H), 1.87 — 1.40 (m, 9H), 1.40 —
0.96 (m, 12H).

MS m/z (ESI): 933.4[M+1].

SLHE 145
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) . % ‘Hni
Fﬁ*&j By ﬂaﬂ qu

¥ 3-((1S,2R)-1-(2-((S)-3-(3-(1- 34 TA e -4- 3 - T H-Fi| s -5 -85 )-2- 9 3 -2, 3- — & -1 H-BR M- 1-
F)-2-(4-3-3,5- = H IR IE)-4-FH F-4.5,6,7- D0 & - 2H- ML P 5[4, 3-c] ML e -5- Bk 55 )-5-((S)-2,2- —
R 3 10 & -2H- M TR -4- 35 )-1H-M5] R -1- 38 )-2- 20 e FE PR TR 366 )-1,2,4- 58 — 14 5(4H)- (100 mg,
108.81umol), [u2-N2, N2'- X% ( 3- A 3 -4- S84k TP % FERERRAN ) 8- 1,3- — BRERHF IR PR /K4 (1) ]
—IKEM(7.79 mg, 10.88 umol), HHEEEH(30.07 mg, 217.63 umol), IR (26.33 mg, 217.63
umol )i T ZBE(S mL) H1, SOVIRLE 8O CE MR NHEFE N 10 N o SRR MAK (5
mL) FRRN, H B OERGS mLx2)ZEH, & A YA ABATSAH(S mLyesk, TTKmER
VT, RUEIRAR TG, RERCEE BV DAVR R PR oA Wk R 28R 2. Bs 4E 4k T 2 Ak R R 2
HERP= (10mg), 7°%: 9.58%.

"H NMR (400 MHz, DMSO) & [12.36 (s) and 11.93 (s), total 1H], 8.28 (s, 1H), 7.73 — 7.56 (m,
1H), 7.56 — 7.23 (m, 4H), 7.22 — 6.97 (m, 3H), 6.98 — 6.67 (m, 2H), [5.84 — 5.53 (m), 5.35 — 5.05
(m), total 1H], 4.87 — 4.23 (m, 1H), 3.92 — 3.43 (m, 4H), 3.21 — 2.64 (m, 4H), 2.26 (s, 6H), 2.09 —
1.43 (m, 8H), 1.38 — 0.99 (m, 12H), 0.85 — 0.69 (m, 2H), 0.60 — 0.37 (m, 2H).

MS m/z (ESI): 959.4[M+1].

Kt 146

b WS- IRIEIF[b]HEYN(453 mg, 2.13 mmol )AL i H R (664.10 mg, 8.51 mmol) ¥
fRFHEE(15mL) F, ARAMAT FTIABIE 28 (2.05g 6.38mmol) . JREWT 25°C T
PEFE SN 12 /N TRA WD 25T IR 27K (100mLD) K N, F 2.8 2,85 (30mLx2)
UL, BHAEEI, kAWK (S0mLx2) ¥k, LAKFBBITE, WEKDSG. B
Yy AP R e i 4tk (/B 28R Z.E=100: 0 2 0: 100 ¥ei), B3] HAR =4 (410 mg,
AR, 72 79.0%.

MS m/z (ESI): 243.9,245.9[M+1].

5 ¥ S-R-1-T RS- 1H-114-4 F [b]HEY 1-584L40(410 mg, 1.68 mmol) T U
SRRR(10mL) |, FEESA T IIASNE(100.77 mg, 2.52 mmol, 60%w/w) . JEET 25°C
NEERER N 0.5 /M. FEEVIRIP N I 4E(486.94 mg, 3.36 mmol). WEEWT 25°C i
BERON 12 /N RSB HIAI B K (S0mL) VKRN, BEW R, AHAE /KRR
BNTER, JEAA T2, MW AR AR At CAHmEE: ZMBR28E=1: 1), 53
HARF=# (260 mg, HEAREMA), 7% 59.2%.

MS m/z (ESI): 261.0,263.0[M~+1].
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F=00 BLS-IR-1-((FF E-d3) W2 2E)- 1H-114- K I [b]WENY  1-38 (0¥ R IR R 22 St 9] 25
?ﬁﬁfﬁﬁ H¥R =4

MS m/z (ESI): 622.2 [M+1].

0L LA4S)-2-(4-51-3,5- — F LA B )4- B -3-(3-(1-((F J-d3) W& 3)- 1-F2 - 1H-114-
R FF[b]MENy -5-F5)-2- B BE-2,3- (- 1H-IBKME-1-35)-2.4,6,7- U &(-SH-ME M F[4,3-c] kb Bz -5- 72 R
AT I A SR B S 25 5B =01 H bR

MS m/z (ESI): 522.2 [M+1].

FH: PA4S)-2-(4-%L-3,5- = AR ) 4- I F-3-(3-(1-((F 2-d3) L& F)-1-F2 F-1H-114-
HEFE D] MY -5-HE)-2- B -2 3- T S(-1H-BEME-1-3£)-2,4,6,7- VU &5 - SH- M PR H-[4,3-c ML g -5- B2
BT BB N FRL B St 25 =255 E Hirm

MS m/z (ESI): 915.3 [M+1].

FAL: BFWIRSEEE] 146-1 F 146-2.

MS m/z (ESI): 915.3 [M+1].

Sl 147

PA 5-BRERIF[b]eEws UL ElR G O #Tia ik, S5 SKhtil] 146, AR 2 AR b
MS m/z (ESI): 923 .4[M+1].
Lk 148

4G,

oN g
\HNO
\N

OCF H

DL S-PRIKFE[b]EM AVIIE JERL, 5 %M@@J 135 DL 146, BERN AR .
MS m/z (ESI): 982.4[M+1].

SEi ] 149

DL S-IRIRFE[O]ER AVIIE R, S35 SERER 135 DL 146, A3 HARFE o
MS m/z (ESI): 928.4[M+1].
SRR 150

OCF;H

LA 5-JRIF[b]sEms DL R IRNR G A RTRR ek, 25 50l 146 LLJ% 135, A9 80 H i

152



WO 2025/026270 PCT/CN2024/108192

I e
MS m/z (ESI): 988.4[M+1].

LB 151

DL 5-BORFE[o]MEmy DL AR G ORWIEG IR KL, S35 500l 146 LLJG 135, A3 B s
P
MS m/z (ESI): 934.4[M+1].
SEEf) 152

DL S"-SRBE[IA AT H-1,3"- AW R ]-2- W 0006 BR Rk, S5 SLiifs] 146, R3] Bz~
Bl o
MS m/z (EST): 909.4[M+1].

PL SRR RN BEIE-1,3'- Mk -2-B ARl aG ek, S5 Shal] 146 UL R F, &
A5 B H AR
MS m/z (ESI): 925.4[M+1].

DL SR 1'-(F JE-d3) IR [ PR P be 3 1,3- &0 Bk ]-2' - A S5 ek, 256 szt g 3 Rnsiziitafsl 127,
G ERCED .
MS m/z (ESI):925.4[M+1].

SEHERY 155
¢Ds (0\\\/
oty
<T_K::{N— ;T‘\‘ ji
i b/ HN o

4

v A
Oy ! =N
L \‘N/f{:
[ N
/\_/" &JN '%O L
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PA §'-R-1-(FFE-a3) IR PR e -1,3- M|k ]-2'-Wi 9 Rk, S5 SEitifs] 45 05 it
127, BEIHFRH

MS m/z (ESI):923.4[M+1].
L 156
[ qoi\/
DL S"-3-1-(FF BE-a3) B (AR BT 0F-1,3- AW ]-2- B Js ok, S8 s0iafsl 51 F St
127, {3 Hbs)
MS m/z (ESI):921.4[M+1].
10
e/
MS m/z (ESI):975.4[M+1].
SCHER 158
g0 o
- \/}j?j:j‘;):\ <:Né‘, ’-;N'
15 ~ N-“'\.,JN'{\‘J <
DL 5'-R-1'-(F B-d3) IR [ PR e 3-1,3"- Ik ]-2'- B4 Sk}, SIS 79 &k B brtb
EW.
MS m/z (ESI):921.4[M+1].
SCHER) 159
i S
\i— / \2 j‘:\ Q
Nﬂ) )L'-Z:I/\ HN o
20 ™S lo

DL 53581~ FR 3E-d3) IR PR A fe FF-1,3- I Bk ]-2- B A Rk, SRS 364 & H R
&
MS m/z (ESI):910.4[M+1].

SEH 160
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DL 5-3B-1-(HHE-d3) A A e IE-1,3 - &N W -2 BN 5ok, SRSt 143 & A H s
WA
MS m/z (ESI):919.4[M+1].

SEHtEf] 161

Dy o . co

B PLS-R-1-(FF-d3)RA A b t-1,3- AN -2 B R R, SRS 6] 135
BEIEAR=Y.
MS m/z (ESI): 919.4[M+1].
FoP. SHRSUEWE] 145 B2 B R
MS m/z (ESI): 959.4[M+1].
i 162

cD;y
N
T P o
H DsC (4
o N NaH CD4l N .
—» 0 - e N
Br  THF - Oz\;\> a
NC~7 ) N /’;é‘
=~/ N Ay
N= 0

F—b Mg S-RIRA IR IE-1,3- A E]-2'-BR (200 mg, 840.05 pmol)¥T oK PUS
(10 mL)H, % 20°CF, FHAIIAEIE(67.20 mg, 1.68 mmol, 60% purity) , £ =EE T
e 0.5 /NS, 0 SRR k8 (243.54 mg, 1.68 mmol) « [ NAR RAE F I 20 °CF gk 44
3.5 /NI OV SEEE IS S IR AT SAL IR W (10 mL)yFE KN, 4R LFEASEN(20 mL x2),
PRI R 7K BE¥R (20 mLx2), Jo/KBREREN T, L U8IRAFRF M 5'-VR-1'-(FF B-d3) R N It
FE-1,3- &M -2"-Bd (210 mg, crude) » MM BEEHT NP RN, BAGSAILEE .,

MS m/z (ESI): 255.0, 257.0[M+1].

FE o DLS-ER-T-(F-d3) IR AT b F-1,3- a2 -BA Rk, S sCHif] 147
BEHAR=90.

"H NMR (400 MHz, DMSO) & [11.97 (s) and 11.74 (s), total 1H], 7.50 (d, 2H), 7.38 (t, 2H),
7.29 — 7.24 (m, 4H), 7.16 (d, 1H), 6.96 (s, 1H), 6.76 (s, 1H), 5.59 — 5.57 (q. 1H), 4.41 —4.38 (m, 1H),
3.70 — 3.60(m, 5H), 3.50 — 3.46(m, 1H), 3.25— 3.17(m, 1H), 3.03 — 2.89(m, 3H), 2.47 (s, 6H), 1.78 —
1.49(m, 7H), 1.36 (d, 2H), 1.27 (s, 3H), 1.24 (s, 2H), 1.18-1.13 (m, 5H)

MS m/z (ESI): 917.4[M+1].

SEHEBY 163
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cDy or.“,v/
O YN\, ([SJ )
Y%
R U
%, -
k! o’)‘N/ < / HN‘tN'O
F? |

/H/‘N/\\,&‘\‘N»g éi

DL 5358 1'-(FR 35-d3) IR A Je JF-1,3'- &gl W ]-2 -y R, SR sk
7R
MS m/z (ESI): 926 .4[M+1].
LW 164

OCF,H

Tl 137 33 H iz

DL 5'-3B-1-(FR 2-d3) IR T St - 1,3'- s e -2l o 5ok}, S ERSIt ] 148 A3 H Az

F%O
MS m/z (EST): 976.4[M+1].

K 165

B 5'-350-1'-( PR -d3) M (R TA e I -1,3'- | Mk -2 B Ay JEUR), SRS
F=
MS m/z (ESI): 922.4[M+1].
SR 166
. EDg o;l(
?@ -

‘*HNO
NG~ \N

FE 149 53] Hbx

A 5'—‘];%—1'—(Eﬁ%—@)@%[%ﬂﬂ%#—l,3'—15\4@[%]-2'—@@%%*4, SR SCHEG] 136 43 H R

=4
MS m/z (ESI): 932.4[M+1].

KHiB) 167

DA 5'-35-1-(FP JE-d3) IR [A A e JF-1,3- S5 e ]-2'- B Ay J5UR), SRSk
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MS m/z (ESI): 982.4[M+1].

EEFEWJ 168

5 DL 5358 1'-(FR 25-d3) IR [P A Je 5~ 1,3- Mgl W ]-2 - Dy JEoRE, IR siqs] 151 1520 H ks
7R
MS m/z (ESI): 928.4[M+1].
KW 169
co. o ”\ s ’ ’N' I.\ 5
° _N . . [S ] ‘ ;N ';:NO . c NN . N 'ﬂ No
10 %_ﬁ

OCF,H

PL 53R 1'-(FA BE-d3)ig[ ﬂﬁ\ikmﬁ 1,3
BE HAR=H

MS m/z (ESI): 941 4[M+1].

B SERSEE] 141 B2 B w9,
MS m/z (ESI): 991.4[M+1].

2| k]-2! Eﬂfjﬁﬂ, SR SLHif] 135

15 et 170
E100C (’;\J:/\\ ar " HZHN r}"’ o
] E . / : 5 &O @
B L 2-3H-6H-MEW; FF[2,3-bL i -5-RER TR AR R, ek F 452 HAr =
/8
MS m/z (ESI): 418.1[M+1].
20 BB BRREIG) 25 ISR HARTEY.
MS m/z (ESI): 915.4[M+1].
SEHER 171
] N o
Q\ :
IZJ o]
of\ )fz” i( HNAE)
F\\} 23N
o

PL9-1R-2.3.6,7-VUE-1H 5H-HHZHJ%#[3,2,1-1]]@['%-5-@@73,:*47 ZIR Sz 170 53] H b=
MS m/z (ESI): 926.4[M+1].

SEiaB 172
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e
Ny
AN T o

SN .,
F @ oy, S
NS
| N
N= o]
@

DL 5'-3R-1-(HF H5-a3) R (PR A fe -1,3"- &g Wk -2 - B oA okt SR Sitafs] 170 4320 H bx
I
MS m/z (ESI): 915.4[M+1].

LBl 173

S 370 -G RO, BEIEET.
MS m/z (ESI): 886.4[M+1]
S 174

N
3
A
F H
NTYR
N=

S 143 G RTE, HEIEAR=.

'H NMR (400 MHz, DMSO-de) 8 [12.47 (s) and 11.94 (s), total 1H], 7.54-7.51 (m, 1H), 7.43-
7.09 (m, 7H), 6.98-6.70 (m, 2H), [5.72-5.58 (m) and 5.32-5.14 (m), total 1H], [4.81-4.67 (m) and
4.49-4.35 (m), total 1H], 3.75-3.47 (m, 5H),3.21-3.01 (m, 2H), 2.99-2.73 (m, 6H), 2.56-2.51 (m, 2H),
2.28-2.15 (m, 7H), 1.96-1.92 (m, 1H), 1.90-1.78 (m, 2H), 1.73-1.41 (m, 6H), 1.28-1.14(m, 8H).

MS m/z (ESI): 930.4[M+1].

KRB 175
o S
AN o 5
/ ? /\[ X0 B H\C(@< t& N O
@7:}_@(@% o Z \é CN,N . ) Oi? ) :\f ﬁ
S BM}“\' N%Ni; ‘e

BB DL 1-(FIE I E)-5-2,2- — F B PUS-2H- M -4- 35 )-N- L -N- R B - T H- I g 3
[2,3-c] Pt -2- B e R (R)-4-((F 4808 ) FE 3E)- 1,3,2- M [V R 2. 2- — S M N JE RS Ak F
FBHRATIRE B HAME S .

MS m/z (ESI): 549.2[M+1].

B L 1-((18,28)-2-((R AL F ) -1 -5 B IR TR H8)-5-((S)-2,2- = F F& DU -2 H-MHE g -
4-F6)-N- FF B -N-ZR - TH-ME g FE[2,3-c] b B -2- R R AL T 28 (S)-2-(4-%-3,5-Z F 3L oK 5 -
4-FR L3 (2- B -3-(3-F 32,36, 7- DU S -1H, SH-RLBE (3,2, -7 P IHk-9- 3 )-2,3- — & - L H- B k-
1-25)-2,4,6,7-VU S1-SH-ME R [4,3-c ]k e -5- 4 R e A T Rk 22 St ] 143 75 2 H AR 649

MS m/z (ESI): 931.4[M+1].
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LRt 176

PUAR-T 3 (S)-3-(3-(1-31 T4 2 -4- 5 - 1 H-F| -5 -3 -2-$ 36 -2, 3- — &0 TH-BKME - 1-35)-2-(4- 91
-3,5- T HERRBE)-4- H B -2.4,6,7- D &L-SH-IL e FE[4,3-c b e -5-FR BR I N JEURL & 25 52t 175
5 B3R ERTY.
MS m/z (ESI): 920.4[M+1].
) 177

DAAR-T 2% (S)-2-(4-%5-3,5- 7 H BE SR L )-4- B R -3-(3-(1'-( HH 3 -d3)-2'- Bk FE MR [ 3 I o -
10 1,3- &M K]-5"-55)-2- 3k e -2,3- &~ 1TH-BKME-1-3)-2 4.6,7-PU S -SH-ALE R I [4,3-c] ML WE -5- 52
FR B 9 5 R 228 STt 176 R3] B b4 .
MS m/z (ESI): 920.4[M+1].

L) 178
QDQ OA/
F@ )
15 PLRL-T £ (S)-2-(4-980-3,5- = F ER R )-4- W B -3-(3-(1'-( Y 2 -d3)-2'- Bk B MR [ 34 T e I -

1,3 UG- 503 )-2- B B -2 3- T AR - TH-BRIR- 1-35)-2,4.6,7- DU 40 -SH- L IR J 4, 3-c i e -5- 32
FR I A JF R 225 S 465 193] HARF=9 -
MS m/z (ESI): 934.4[M+1].

SR 179
ot ey
SR

gy e
AN Al

DLAL-T # (S)-2-(4-%-3,5- . H %21:%)-4- B -3 (3-(1'-( P 2 -d3)-2"- B B MR [ 4 1 e -
1,3 AW W ]-5"- 5 )-2- Bk Bk -2, 3- A -1TH-BRIE-1-35)-2,4.6,7- VU Z-SH- Mk e 5 [4,3-c ik e - 5- 3R
PR A R 225 St ] 471 432 H AR =4
MS m/z (ES]): 960.4[M+1].
25 LB 180
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&7 ! ,
yeed = reg
¥

// ™

UL 5-1R-4- 50 TH- MO RS 25 S2itfp] 145 26 =28, =018 H s 4.
MS m/z (ESI): 593.2[M+1].
F b BLO5-((S)-2,2- = U -2H-ME MR -4-35)-1-((1S,2S)-2- F - 1-(5- i fX-4,5- — -
5 1,2,4-WEZM-3- )P Y 3E)- 1 H-MEg f: [2,3-c b RE -2-FR IR ANAL- T 2 (S)-3-(3-(4-98- 1-(FF =-d3)-
1H-P5] e 5-B6)-2- L -2, 3- — S0 1T DR e -1 )-2-(4-98(-3,5- - F AL IR 2)-4-F 3L 2 4.6,7- D &L -
SH-REMEI[4,3-cHUIE-5-FR IR IR 9 JFORE 225 SEHE ] 25 5% = DA SE VU243 21 H A9
MS m/z (EST): 903.4[M+1].

SKitifl 181

10
PL-T 3 (S)-2-(3-FA TR F-4- AR 35 )-4- FF B -3-(3-(1'-(FF £-d3)-2 - R BB A T ke -1,3-—
S| -5 ) 2- k-2, 3- T A -1 H-BK - 1-35)-2,4,6,7- U0 & - SH-HE I I [4,3-c ML e - 5- R IR i
JR RS S 478 W& AR R HAR =9
MS m/z (ESI): 922.4[M+1].
15 SeHEf) 182
T

s ot
Ul N N‘N;@“
H—25 A 100 mL [N K 4-10-2,6- — KRR HES (3 g, 12.34 mmol), £k(IV) 7R
A5(5.26 g, 18.51 mmol)¥ET VUMK (30 mL), SRJS7E 80°C BB Z ke (37.02 mL,
37.02 mmol, 1M), RFHETE 80°C FIiFE 1 /ANES o bR, ARG 2 /KB (30 mL)
20 RN, HZRIBRGOmLx2), 2, AHANAHHEEAIGo mLyBse g, JTKmEBRAT
A, BLUE, AR (0 33 AR AR A VR R 2,18 2 BR AiL T3 SR R 18 2 B AR~ (1.1

g, WO, 7R 37.0%.

MS m/z (ESI): 241.0 [M+1].
D0 1-(4--2,6- — HESRID AN 4E-1-BF (1.1 g, 4.56 mmol)iFT =& H ke (10 mL)
25 fr, SRJEAE 0°C NN DAST(1.10 g, 6.84 mmol). SN IRAE 25°C FHEHE 2 . 21k, i
7K(10 mL)# K, AZSEF (10 mLx2), A8, &IFAPUHAEMEIN10 mL)Hkdk, oK
BRIREN TR, U8, WURWRYE, FIRERRM: (i vk LISt A 2 4 il kAl 2.8 2.8 201k BT 15 5%

KWERHFRTY (800 mg, BEBK), P 72.1%.
MS m/z (ESI): 243.0 [M+1].

30 B0 S0 mL OVHEAH R 5-3R1-2-(1-F A T EE)-1,3- I ZEHK (800 mg, 3.29 mmol), il
160
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AP 4R(125.34 mg, 658.11 umol), FEEE4H (1.08 g, 16.58 mmol), 85%K&HH(1 mL), % T PEG-
400 (10mL), KNREASAIPTE 120°C FHEE 6 /N o 51k OV, SRS b 8 K (30
mLYE KRN, R CRR(G0mLx2), ZH, A AP M3 mLyseEk, Tk
FRENT 1, E9E, FHRERAE Bl DUBe i A R0 BN 208 L BR 2L FT R s R 15 3 H b5
FEY) (400 mg, FEEED), FEE: 62.5%.

MS m/z (ESI): 195.1[M+1].

Y PAA-(1- AN 5E)-3,5- Z N E RN N E R S Ak G 196G &5 B is™
L//B

MS m/z (ESI): 482.3[M+1].

30 BA(S)-2-(4-(1- 55U PR U 25)-3,5- - HR L 2R L )-4- Bk -3-(2- i 3k -2,3- T & - L H- R M- 1 -
#£)-2,4,6,7-VU S -SH-ME R [4,3-c]MEHE-5-FR B AL T 2408 N IRl 235 sty 25 BI6 1R H
FRr=4.

MS m/z (ESI): 949.4[M+1].

Kt 183

PA(8-%-2,3- Z &R IF[b][1,4) —REZ-6-F) i N WIUG 5 k), 22 th Al G LA SETEf] 136
(CEN SR v/
MS m/z (ESI): 939.4[M+H]".
SeiEfh) 184

PA(2,2-Z 3 A IE[d][ 1.3 = IWEME-5- ) [ N WIaa JEoRL, 2% dilalfE G LATesentfsl 136 , 43
F 3-((18S,29)-1-(2-((S)-3-(3-(1- I A £ -4~ Fo- | H- W s -5 )2 B -2 3- — (- | H-K M- 1 - 3K )-2-
(2,2- R FE[A][1,3] M -5-FE)-4- F 3K 4.5,6,7- DU & -2 H- MG W42 3 [ 4, 3-c] Ik e - S-F F6)-5-((S)-
2,2- " FE L DU -2H- M IR -4- 3 )- T H-MG [ -1 -85 )-2- R IR P 356 )- 1,2, 4- 18— k- 5(4H)- T .
MS m/z (ESI): 943.3[M+H]".
Sehtify] 185

L e & i T L O
R= 4 S0 L
BB 3R IN[4.2.0]9-1(6),2,.4- =15 (1 g, 5.46 mmol) V&R T VISR (20 mL) H,
B, FURZEEBAET, AL T M 2.5M,240mL) . IREWT-78 ° C IR
FLOSh JETE, TIKLERREIT, IMABERZHE T EE (1.26 g, 5.46 mmol) [ VUSRI
(4mL) B . RNBEB TR =R 12 8. RAYIABAEEK (SomL) #XKKR
N, HZBRZHE (SomL) ZH, GHAEEH, KRABAEEK (5SomLX2) ¥k, Tk
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BRENT I8, DRSS . TRV PR Bk aift, CamE: 48 ZHE=100: 0 3] 80: 20 ¥t
i), BRI EFY (1.5g, 449 mmol, 73  82.11%), NkEE A,

1H NMR (400 MHz, CDCI3) & 7.24 — 7.14 (m, 1H), 7.14 — 7.02 (m, 1H), 7.02 — 6.93 (m, 1H),
6.81 —6.59 (m, 1H), 3.13 (s, 4H), 1.49 (s, 18H).

MS m/z (ESI):335.2 [M+H]

B KT -T R 1-(TIR4.2.013-1(6).2,4- = 45-3-FE) k- 1,2- —RIREE (1g, 6 3mmol)
AT NMP(8mL)H, HH A0 A\ FA#EER(0.65g, 6.6mmol), I H ¥R AWLE 80°CIIAMITIE
R 7 N KR NIFRA A R ERE, WA E1SmL). Gk (0.46g)F1K (6g), I
B R AE =\ 10 2050, BRIUKEE, AYMEEEMNT 5.

MS m/z (ESI):135.1 [M+H]

F=30: L S-IR-1- PN EE-4-H-TH-B MO R, S REaf] 515 58—, B 0E
ER TREY/R

MS m/z (ESI): 907.4[M+H]

L% 186

> N\-NH

RV 2N
N

@ 0

b S0mL RN 5-[(4S)-2,2- 7 R PU SN M -4- 7 -N- B N4 3R - L H-15] ¢
2-FEERZ(L g, 2.76 mmol), 4.4,5,5-P4 P HE-2-(4,4,5,5-PY F FE- 1,3 2- IEER LR R-2-35)-1,3,2- 16
WIEIER (1.05 g, 4.14 mmol) %-T THF (10 mL), 7F 25°C B\ 4.4'-Di-fl- ] 322 gneFL
(74.05 mg, 275.89 pumol), Di-p- FHFRFEE —(1,5- 3¢ —4) —#K(I) (180.65 mg, 275.89 pmol), A%
MR RS BAE 60°C THHE [ /. (IR RN, BIAKBFR (10 mL)yF KM, &
HSE(10 mLx2), 2L, A FEA VU R SA0ERN(10 mL)Pei, JoKIRERENT15, oLy, FeE
FRAT 0 1 v DA Sl ) 22 0 i R 2,8 2 B 44k R A e R 0 21 H AR =40 (900 mg, B4 (4]
), FRE: 66.7%.

MS m/z (ESI): 489.3 [M+1].

B ob: fE 50 mL RNHRFKE (S)-5-(2,2- - B I DU S -2H- M PR -4- 3 )-N- B N - 7-
(4,4,5,5-DU FiEk-1,3,2- ZBERNCIA-2-45)- TH-W|R-2- L Z (900 mg, 1.84 mmol) ,DMAP (450.22
mg, 3.69 mmol) BEFREH (183.94 mg, 921.33 umol)¥% T MeOH (5 mL) ,DCM (25 mL), HIA 4A
ST (5D, RN I HTE 25°C MR 1 /. (FIERM, IIANZKIEWR(10 mL)
RN, S ER(10 mLx2), ZEHL, & HAHUAHAH AT SAEA(10 mL)Bedk, ToKEmEREA
TR, LR, FEEIRRT (il DABR A S0 A 2R ZRR2EAL TS B R 15 2 B4R~

(500 mg, FEEMAE), F=F: 69.1%.

MS m/z (ESI): 393.2 [M+1].

=05 BA(S)-5-(2,2- = FH A DU S -2 H- ML M -4 )-7- H 4 3 -N- F R N SR 6 - T H-Fg k-2 -
Tkl R Sk 2225 (a4 F 88 2 85 )P -G 7248 H AR

MS m/z (ESI): 442.2[M+1].

UL PL5-((S)-2,2- — F B P S -0 H- ML I -4 )-7- B 4R - 1-((1S,28)-2- H L - 1-(5- 3 3L -
4,5- 51,2, 4-W8 W3- B IR AR )- TH-W -2 SRR [k 225 ST 5] 25 SV & Ry vk
B EFRT .

MS m/z (ESI): 939.4[M+1].
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SEiit Y 187

c
L © e
A 3
° N AN N \ o
o N o N o
H —_— N LN H C NN
N F N " N
) - ] . - o -
o o o
o NC NG -
" ]
oh @
AN o
N
- N o
#
o [ =
NGO o

H0 SR 25 VIR S HRLED.

MS m/z (ESI): 1015.4[M+1].

B0

TR T, ¥ 3-((1S,28)-2-((FEAREE) HI 3 )- 1-(2-((S)-3-(3-(1 - FF T -4 (- | H-M5| -5 - 35 )-2- 3%
F2 3- TR - TH-BRIRE- 1-38)-2-(4-58(-3,5- — HH BE TR FL)-4-H 34,56, 7- DU & -2H-ML M 4, 3-c] Al I
-5-FRFE)-5-((8)-2,2- — FF FH P S -2 H- Mk IR -4- 356 )- T H- ] - 1 - 38 ) BR 7 5L )-1,2,4- 158 — 1 -5(4H)- i
(0.51 g, 0.5 mmol) ¥&f# T =/ LR (20mL), JIFE 80°CI N 14 /N, e T, WREYH %
CERTEAR (30mL), AR5 AR ORI B B S AR B (20mL x2), AT & /K ¥ (20mL
x2), AVAHATCKIREA T, 98, BT, WEYH Flash 558 (& Pk FiE
=95: SEATHEN, /BEIBRLEYIA— A AR 4026 g, 77E 55%) .

MS m/z (ESI): 925.4[M+H]+.

$B=20.  LUNJER S % CHR[Chemical Communications, 2016, vol. 52, # 8, p. 1665 - 1668]
BEIH bR

MS m/z (ESI): 1001.4[M+1].

STt 188

AN

LQ L i S
) oo eyt P8 Hwig
F—0: BT, B 3-((18,29)-2-(CFAE) FH A)-1-(2-((S)-3-3-(1-H TN £ -4-F- L H-W5] e
5-F)-2-FF-2,3- T H-1H-BRME-1-FE)-2-(4-F-3,5- - LIRS )-4- F 4,56, 7- VU S -2H- L 4
[4,3-c]ME e -S-FRIE)-5-((S)-2,2- — F 5 JU S0 -2H- ML IR -4- 35 )- 1 H-F5] - 1 -8 IR T 356 )- 1,2, 48 — sk
5(4H)-f (0.51 g, 0.5 mmol) IFFT = L (20mL), JIFE 80°C, KN 14 /M, LCMS T8
TN N GE R, T, SR IR 288 B8R (30 mL), SRS MR IR B M RTBR R AN VA VRBE T4 (20mL
x2), WA ERKEEE (20mL x2), GHUHAH /KRR T8, oLyE, e+, "REYH Flash
FEEESE (CERGE: BEE =95 SEHTHl, BRI ELEYA—aERE 026 g,
F55%) .
MS m/z (ESI): 925.4[M+H]+.
Foab BN, ¥ 3-((1S,28)-1-(2-((S)-3-(3-(1-FR 14 F-4- - 1 H-15| -5 3582 - B L2 3-
A THBR I 1 )-2-(4-950-3,5- - F LRI )-4- 3K -4,5.6,7- DU & -2 1- M Pk 5[4, 3-c ] i e - 5- B¢
FH)-5-((S)-2,2- . B Fk Y &3 -2H- Ak R -4- 2% )- TH- 15| e - 1- 2 )-2-(F2 FF 35 ) 36 1 36 )-1,2,4- 8 — 1k
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S(4H)-Fi (0.26 g, 0.28 mmol) WET & H ke (10 mL), SR IABL-5 T57%)0.24 g, 0.56
mmol) , Fif FHEHE 2 N, LCMS $8R SO EER, ROV & MR (20 mL), A5
R MR R E AN TR e (20mL »x2), MR & /K ¥eiE (20mL *x2), H MM JL/KIRER
PR, JUE, e, REWEEHT T2 (0.25g, crude)

MS m/z (ESI): 923.4[M+H]+.
F=oD: FRE, F(1S,29)-2-(2-((S)-3-(3-(1- I A H-4- G- 1 H-Mg k- 5-38) -2 F5 B2 3- — - 1H-
IR -1 -FE)-2-(4--3,5- — L IR 3E)-4-F 364,56, 7- T & -2 H- MG 4 5[4, 3-c] Pk e - 5- 3% FE) - 5-((S) -
2,2- = H BE PO S -2H-ME M -4-25)- T H-F5[ - 1-38)-2-(5- 3 -4, 5- = 51,2, 4- 08 — 13- I B J5e-1-
HE(0.25 g,0.27 mmol) AR THUT B (10 mL), SR JEfRIKIIA 2-H T -2-44(0.38 g, 5.4 mmol) ,
TERR S 484(0.12 g, 1.03 mmol) 1TV RS 5(0.098 g, 1.08 mmol) HIZKIEW (1 mL), =i Mk
—/NBF, LCMS 3R RN, RN OB OEEHRFE (30 mL), KMNIR A &K g

(20mL x2), HHUAH KRBT, 8, ET. RS ERNBREBRIN - IEm T P
(10mL), AEIZE 0°C, 48 )5 n = H 2R B Z U B (2.0 M/ £ i, 0.34 mL, 0.68 mmol) ,

UKW R RPN, LCMS $87R SOMEEWR, e T, AR YA Flash B354 5, BRI HIMEE
(.19 g, 77ZE T1%) .

MS m/z (ESI): 953 4[M+H]+.
B0 -78°CR, BHE (18,28)-2-(2-((S)-3-(3-(1-FF P H-4-F- 1 H-N5 - 5-F6)-2-$k B -2 3-—
S - TH-BKME-1-35)-2-(4-580-3,5- — 325 38)-4-F 34,56, 7- DU & -2 H- T e 5[4, 3-c | IEE Be - 5- 7 3 )-
5-((S)-2,2-— FF B JU & - 2H- Wk MR -4- 25~ TH-Pg - 1-58)-2-(5-F 3k -4,5- —&-1,2,4- W8 — 353
PIE-1-FRIRER (0.19g, 0.2 mmol) ¥ T PTUE LR (SmL), BHES, RERMEI(F H-d3)
BE(LO/WYEPRR, [ mL, | mmol), -78°CRMN— /N, LCMS F8RRNAG A, KOV AT
R WG R (10 mL), 4R 5 F R 3h/k ks (20mL x3), A HUARFC/KBBREN 118, i
V&, T, YREIYIH Flash FE g2, 83 HAMLA1(0.086 g, P25 45%) .

MS m/z (ESI): 959.2[M+H]+.

St 189

/°wo«[2% B2 oo

4

H O/\FO
‘O>L ~OH

0,
Sk Q
P o Yo -
Hhp o) N BT 7
ge] N
O N
\N\;%{o !
e}
HO

B FRT, BER)-Q.2- - FH-13- T RIR-4-) FEE(1.38 g, 10.44 mmol) , 1-1R
2-FEER-Z 5 (2.90 g, 20.88 mmol) AU T Z:G{b % (385.70 mg, 1.04 mmol) AT H 2K (10
mL) , SREIMAZEEIL (4.18 g, 104.42 mmol) 17K (10 mL) IFW, IIHE 80°C, M 14 /)
B, AHZRER, TLC fRanE#m/=4, RNEHZKZEERER (20mL x3), AFHEHIAH,
HHABHTOKmREREA T4, U8, Jet, SREEWH Flash %55 (PE: EA=10:1--2:1
TEefty, BEIHFR AL EMRY (140 g, 7= 70.5%) .

MS m/z (ESI): 191.1[M+H]+.

B BT, ER)A-(Q-PEB ZEE) P E)-2,2- T R 3-ZIER IR (1.4 g, 7.36
mmol) AT HE] (15 mL) , ZREIMAREER (1.0M, 15 mmol, 15 mL) , ZiRMEE 2 N,
TLC $ERMNEHR, REZABREN, KHGTHRE BiseER— L amR?0.80 g, 7%
72%) o
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MS m/z (ESI): 151.0[M+H]+.
FE=2 PUS)-3--FEIE 2 E I A kE-1,2- RN ER, ZESiEf] 135 F—0b g
. BEIEWTY.
MS m/z (ESI): 213.0[M+H]+.
5 BIE. DIR)-4-(Q-HEFECEIE)HI)-1,3,2- " IEBERIN 2.2-—F4LNER, SEFE K
FN0, 00, 5/00, $0, BB,
MS m/z (ESI): 486.2[M+H]+.
BAHAL: LLS-((S)-2,2- — FF E U S -2H-ME MR -4-F5)-1-((1S,28)-2-((2- S 3k 258 38 3% )- 1-
(5-PRHE-4,5- T 50-1,2,4-B8 13- B0 PR 56 - 1 H-M5| k-2 52 B o k), 256 Sjiafy] 25 5500045
10 FIHRMLAEY.
"H NMR (400 MHz, DMSO-ds) 8 12.11 (s, 1H), 8.28 (s, 1 H), 7.68-7.66 (m, 1H), 7.53-7.48 (m,
2H), 7.21-7.07 (m, 5H), 6.98-6.74 (m, 2H), [5.54-5.43 (m) and 5.22-5.11 (m), total 1H], [4.60-4.48
(m) and 4.37-4.25 (m), total 1H],3.93-3.80 (m, 2H), 3.73-3.68 (m, 2H), 3.60-3.48 (m, 6H), 3.28 (s,
3H), 3.16-3.09 (m, 1H), 2.94-2.72 (m, 2H), 2.30-2.22 (m, 7H), 2.03-1.94 (m, 1H),1.76-1.49 (m, 6H),
15 1.38-1.27 (m, 5H), 1.19-1.13 (m, 7H).
MS m/z (ESI): 983 2[M+H]+.

SEHER] 190

/ \
{ ot v oY
" N I y
Y Lo L e
- - L4
L A Y \/ ¥ HN)\O F"(NV 7 Q
o“LN') g{ =N . “F J _\> = W o
Fﬂ ) AT L0y o N
e Ve S DU
= o o LR
Nf'\

25 H(1S,29)-2-(2-((S)-3-(3-(1 -3 A FE-4- 5l - | H-Fg| Wg-5 -3 )-2-F FE -2, 3- & - | H-IK i
20 -1-3E)-2-(4-Hi-3,5- T WL IR )-4-FH 5k -4.5.6,7- VU S -2H- ML M I [4,3-c ML g -5- 55 3 )-5-((S)-2,2-
TR U A -2 H- I PR -4- 356 )- T H- PG| - 1 -8 )-2-(5- 3k 3 -4, 5- & -1,2,4-F8 — e33R P e - 1- H
W£0.1 g, 108.35 umol) FIELERIEAZ(9.79 mg, 140.85 umol) BT 2R mL) 1, BSME
¥, UKKIBA T, A iodosodium (16.24 mg, 108.35 wmol) . IRAWT 90°C FHLHE RN
1 /hE o ONIRZET il 4 HPLC 43 B8 13 217=4(23 mg, 25.00 umol, F=Z: 23.08%) -
25 MS m/z (ESI): 920.4[M+H]

Sz 191

£: (0.1g,108.70 nmol) R LE (20.06 mg, 141.31 nmol, 8.80 uL) T Z
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f5 3mL) B, BAHEY N, WMABKERS (45.07 mg, 326.10 pmol) . JEREYT 80°C ik
S 3N RNVRZET, AR (15mg, PR 1477%) .
MS m/z (ESI):934.4 [M+H]
b @FMHEAE 191-1 f1191-2,
5 MS m/z (ESI):934.4 [M+H]
SR 192

N
FQA} ]

N e
N=

¥ (1S, 28) -2- (2- ((S) -3- (3- (1-IRPFE-4-5(- 1 H-Tg [ Me-5-58 ) -2-54R-2,3- &~ 1H-
BRI 1) -2- (4-8(-3,5- " HRFRIL) -4-HH-4.56,7-PUS-2H-ME MG [4,3-c]MLIE-5-BR 3L ) -5-
10 ((S)-2,2- FFEPUST - 2H-ME G -4-F5 ) - T H-Mg k- 1 -3 ) -2- (5-5848-4.5- —5-1,2,4- % 335 )
R BE-1-F2 1% FRE(200 mg, 0.210 mmol). FRER Y 5 A EE(179 mg, 0.630 mmol)¥% T THF (10 mL)
F. 0°CF, [N FINZIEEILEE053 mL, 0.525 mmol, 1 M in THE) i #E 8 . 1 /N
Ji s TSR IR SRR K, GIR GBRFEEL 2 Ik, SIFE VA, TR T
B, P8, EOR RS IE S AR . S EERAE ENTAE B (104 mg, 1R
15 Z: 52%).
MS m/z (ESI): 951.4[M+1]
SEHAF) 193

N

s N s
\J Z Z
o
A ¢ N
HN o —_— 4{’_& HN" O
N, SN o7 N,
"5 (g OH F : S
& NS N
N=( ;o

#3- (1S, 28) -2- (2- ((S) -3- (3= (1-PRNBE-4-F-1H-M -5 ) -2-44%-2,3- =5~
20 TH-BEME-1-35) 2 (4-9R-3,5- HI R IR 4-H 3L 4. 5.6, 7-DUS-2H-RE PRI [4,3-c g -5-FR 35D
5o ((8) -2,2- — FHFEPUS2H-MEE-4-F) -1TH-MWe-1-35) 132 F-[1,1-%0 (AR ER) 1-2-38)
-1,2,4-% -5 (4H) -Ff(100 mg, 0.105 mmol). BAST (I mL)#& T ~&H k(5 mL)+H. 0°C ~
PEFE SN 1 /INEE o T S SR A N BRI IR AV I K, R B 2 Wk, B IFEHLH,
ToKBRBRAN TR, 98, IR BEMAS 3 O IRAL A o 120 B RE IR R E AT 4 b 15 B dr e
25 WI36 mg, WE: 36%)-
MS m/z (ESI): 953.4[M+1]

a
IS
=N
) F

S 194

F— M(S)(-)-2,2- = I EE-1,3- T EURIR-4- 528 i (Sg, 31.25mmol) AYHEE (50 mL)
30 ERFIIAERIRALEN (3.94¢,93.75) \EIRRM 12 /N, TLC f8A# s, RSN
MGEAEVER, 2R ZBEREL (50mL x3), &AL, AHH TG KRBRIN TR, e,
IET, BEIHATYRTTEMRYD (1.40 g M),
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MS m/z (ESI):135.1 [M+1].

Fop: ZEL] 189 B HARrE .

MS m/z (ESI):175.1 [M+1].

F=obe S 189 /BRI H bR ).

'H NMR (400 MHz, DMSO) 8[12.25 (s) and 11.82 (s), total 1 H], 8.26-8.16 (m, 1H), 7.81 —
7.60 (m, 1H), 7.60 — 7.33 (m, 3H), 7.28- 7.09 (m, 4H), 6.95-6.92 (m, 1H), 6.75 (s, 1H), 5.75— 5.58
(m, 1H), 5.2-4.65(m, 1H), 4.42-4.39 (m, 1H), 3.88-3.83 (m, 1H), 3.72 — 3.48 (m, 3H), 3.17 — 2.65 (m,
4H), 2.40-2.26 (m, 6H), 2.07 — 1.77 (m, 2H), 1.76 — 1.42 (m, 6H), 1.35 — 1.10 (m, 11H), 0.49— 0.31
(m, 410).

MS m/z (ESI): 967.4[M+1].

A » » e

% N N
% 3
NE, H Fb §© 4 N, Fb

= 0N s o
4@ ﬁ:J & ey ; N = NG, ; \N( By @"*\’NJ E)
te e S e
Y a N N N X
Negoo NH d = ‘N#o

F—0: BRI G(1.5g,3.34 mmol), 5-IR-1-FRH H-4-F-1H-M|1(1.28 g, 5.02 mmol),
Cul(509.55 mg,2.68 mmol), (1S,28)-N1,N1-—FILIRTLLE-1,2- " }4(475.70 mg, 3.34 mmol), Tk
FREI(1.38 £,10.03 mmol)AI NMP (20 mL) iR &{E R SRS 130 °C fitdt 4 /NEF, LCMS
BoRRNSE4, A HARFEYIH MS, 7K, EtOAc 2XHL, AU Aa K8k, /KM
T, AT (DCM/MeOH=10:1) 472, BFIHIR Q2 g7 5 96%)

MS m/z (ESI):623.3 [M+1].

HBe 1A(S)-4-(-(3-(1-FR P FE-4-F- LH-M5| M- 5-55)-2- 3k -2, 3- — &~ 1 H-BRIE- 1 -J)-4-
#£-4.5.6,7-DU S -2H-ME M S [4,3-c ik e -2-37)-2,6- IR ZKHE (2 g, 3.21 mmol)f) DCM (30 mL)
WA RN HCI4 M,15 mL), =R 0.5 /N, LCMS BoR RN 5E 4, A B~ MS,
BT, BEREEBIA (1.6 g ML)

MS m/z (ESI): 523.2[M+1].

F=20 [H(S)-4-(3-(3-(1- 34 Fa-4-FR- 1 H-Wg| E-5-358)-2 - Fk k-2, 3- — - 1H-BKIE-1-55)-4-H
3-4,5,6,7- VU -2H-ME R I [4,3-c L BE -2-55)-2,6- — IR (215,24 mg,385.02 umol), 1-(2-
CRTREHE I HE)-1-(5- 2 -4,5- 7 5-1,2,4-18 -3 J6) R T 5)-5-((S)-2,2- — F B 0 -2 H- i IR
-4-F8)-1H-I5| e-2- #2415 (150.00 mg, 320.85 umol)iJ DMF (5 mL)¥EWR I\ HATU(242.09 mg,
641.69 pmol), DIEA(165.86 mg,1.28 mmol), = +: 12 /MEf, Jizk, DCM ZEHL =R, AL
A HRI B Rk B, ToKIRBREN TR, L8, JERRIEIRYE T, #la ol (R 48, 4
FIHFRF Y (188mg, " F: 60.2%)

MS m/z (ESI): 972.4[M+1].

'H NMR (400 MHz, DMSO) 8 [12.20 (s) and 11.75 (s), total 1 H],8.22-8.15 (m, 1H), 7.70-
7.60(m, 1H), 7.54-7.40(m, 1H), 7.31-7.24 (m, 3H), 7.20 — 6.84 (m, 3H), 6.83 — 6.34 (m, 2H), 5.60-
5.22 (m, 1H), 4.72 (d, J = 13.1 Hz, 1H), 3.83 — 3.56 (m, 4H), 2.98-2.92 (m, 1H), 2.67-2.60 (m, 2H),
239 (s, 3H), 2.03 — 1.81 (m, 3H), 1.69 — 1.29 (m, 6H), 1.26 — 1.02 (m, 16H), 0.84 — 0.74 (m, 1H),
0.33-0.25 (m, 4H).

S5 196
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=0

FooNTy
A
F B
NN

=

S SE 192 G, B2 BART=4.
MS m/z (ESID): 967.4[M+1]
SEHtfE 197

) b g
L:Q*x [gi‘? e \_% /\\ j\
SAN . N N - N \ N =
5 ‘ ‘
F—b ZESE 25 FVU, BEIHREEY.
MS m/z (EST): 999.4 [M+H]+.
SEjti o) 198
10 S 25, 63 MLl 135, RS .
MS m/z (ESI): 995.5[M+H]+.
S 199
Y o
N;N?, AWE
\_S;\EN_ﬁ 7
'Fo4\\§ = HN o
)j .

b s

r

PL(8-FR B br-6-F) A PIah skl , % hafk G DL SEREH] 136 , 23 H =Y.
15 MS m/z (ESI): 933.4[M+H]".

SEHAR 200

S 25, 63 MLt 135, 132UARE4) .
'"H NMR (400 MHz, DMSO-ds) & [12.27 (s) and 11.83 (s), total 1H], 7.77-7.32 (m, 3H), 7.28-
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7.20 (m, 2H), 7.17-7.05 (m, 3H),6.96-6.89 (m, 1H), 6.76-6.70 (m, 1H), [5.72-5.57 (m) and 5.24-5.14
(m), total 1H], [4.79-4.63 (m) and 4.46-4.38 (m), total 1H], 3.97-3.59 (m, SH), 3.47-3.37 (m, 1H),
3.26-3.00 (m, 3H), 2.90-2.65 (m, 5H), 2.62-2.53 (m, 2H), 2.43-2.29 (m, 1H), 2.22(s, 6H),2.08-1.93
(m, 1H), 1.90-1.75 (m, 3H), 1.73-1.50 (m, SH), 1.42-1.38 (m, 1H),1.27-1.18(m, 8H),0.48-0.21 (m,
4H).
MS my/z (ESI): 976.4[M+H]+.
L) 201

a o o o

T O N
o L ! o I i N
" A CN - ! o CN - " o q
: B HMG v M M- e R e
Boc 1 Boc B 1 N= ]

$—25: 15 50 mL I NIEAF 431 TR B g, 5.13 mmol), (S)-3-& & T fE431.27 mg,
5.13 mmol) 3T THF (10 mL), 7E 25°C A= ZJ%(5.19 g, 51.27 mmol), RN IBES IR
JEHTE 60°C FHEFE 10 /N, RNWAZER, I Di-f- T2 ZREREE( g, 5.13 mmol),
ke iidE 2he IR, TIAZKIETR(10 mL)#E KRB, A & H (10 mLx2), #I, &3
HHAE A0 mL)BE%, TR TS, SI8, MR AR DR AE 2 A
TR 2R 2 BR2EU TR AR B B B4 (500 mg, #ERMAD, 73 32.6%.

MS m/z (ESI): 299.2 [M+1].

F0: fE 50 mL RFEHKE (S)-4-((1-F P ke-2-3) & 3) TR 488 (500 mg, 1.68
mmol) T BEH(188.04 mg, 1.68 mmol)IE T UEIKME (SmL), SRR E SR I B AE 25°C
N 2 N BRSSP I 2N 2R (1 mL, 2.0mmol). {5F1E/N, JIAKER(10
mL)F KN, HOBE ZRR(10 mLx2), 2HL, & IFA AR MR SGaN(10 mLyBegs, To/KiR
BRANT 5, U8, AR RO iy DLBe BT R R Al b R 28 £ BR 2B AL T A3 5 R 45 31 H b
F) (300 mg, BEOFEGE), 73 70.9%.

MS m/z (ESI): 253.2 [M+1].

=0 L(2S)-3- -2 I B -4- SR RY BEIR- 1R BB T Bie AR RS (AR G A Sz jita
25 WA RTT A3 HAR =4

MS m/z (ESI): 923.4[M+1].

SR 202

PL 3-((18,28)-1-(2-((S)-3-(3-(1-3 A i -4- - 1 H-M5 | e 53 -2-Fe k-2, 3- &~ 1 H-BR - 1-36)-
2-(4-#-3,5- B R e )-4- F 56-4,5,6,7- DU S0 -2H- ML 3 [4,3-c] ML RE-5- Bk 25)-5-((S)-2,2- = T &
VY& -2H- MR -4- 55 )- TH-F5] - 1-58)-2- (5% I B0 P P 26)- 1,2,4- 18 - S(4H)- i J5 R 2 2% SCRR
[Journal of Organic Chemistry,1964,29,11 - 151753 H #57= %

MS m/z (ESI):993.4 [M+1].

SEHE ] 203
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PL 3-((18,28)-1-(2-((S)-3-(3-(1-¥1 TA FE-4- G5 - | H-P5| 145 -3k )- 2B FE -2, 3- — - 1 H-BK IME-1-3E)-
2-(4-%-3,5- — LA I )-4-H 35-4,5,6,7- DU & -2H-ME e 5F: [4,3-c L BE -5-F% 5L )-5-((S)-2.,2- — Fi &
U & -2H-ME R -4-55)- TH-F5 k- 1-38)-2-(5% FF ) IR TR 25)- 1,2, 4- 158 — P -S(4H)-i g J L 22 SCik
[Journal of Organic Chemistry,2017,82,16,8604 - 8610] 5] H¥5r=#7.

MS m/z (ESI):957.4 [M+1].

S 204
N

N

N
HN" o
F

@ )
F oi} )

il T, FHEE (18,28)-2-(2-((S)-3-(3-(1-3F A =-4-%(- | H-M5 P -5 3 ) -2 $k -2, 3- — &~ 1H-
IR I - 1- 3K )-2-(4-98-3,5- — B L HE)-4- 1 564,56, 7-TU S -2 H-MHE I I [4,3-c ML IE -5-$ 3 )-5-((S) -
2,2- = FA B P& -2 H- ML VR -4- 55 )- 1 H-P5 e 1- 386 )-2-(5-Fk 3 -4,5- 4~ 1,2,4-W8 — I35 FR T - 1 -
FRIREG (0.095 g, 0.1 mmol) VAR T TIEKIE(10 mL) , RJEIIAN 2512 £5(0.016 g, 0.2 mmol)
M= Z.2(0.03 g, 0.3 mmol), FIEIEFEITR, LCMS F5R N LT, SN 2.8 2. B F 8 (30
mL) , SRRV AR B S ARVAEE T (20mL x2), HMIAIErEh K ¥l (20mL x2), AL
AT TR, 38, beT, REVARMEN&EEdL, 82 HREY(0.029 g, 7
R 30%) -

MS m/z (ESI): 966 4[M+H]+.

N,
)

o
i %
= = .
=N
© L0
0
/

SEHtEf] 205

y y
R s N S
=2 =0
0
N fiid N
T (b, o
F o NN, N Fi/ 1 Y
W= N =

s

Eil T, HHFEE (1S,29)-2-2-((S)-3-(3-(1- IR A = -4- T - 1 H-g| ik -5 25) -2 - B2, 3- &~ 1H-
IR - 1-56)-2-(4-FR-3,5- - F L IR AL )-4-F 5L -4.5,6,7- V0 S -2 H- ML I [4, 3-c b e - 5- 3k 3 )-5-((S)-
2,2- 7 B PO S -2 H-H I -4- 5 ) - T H- M5 - 1 -8 )-2-(5- 9 -4, 5- T 51,2, 4- 18 — 3-8 FR A Joe - 1-
FRIRRE (0.095 g, 0.1 mmol) ¥ A+ NEE(10 mL) , SR/ TIAIRERER(0.015 g, 0.15 mmol), H
RS, INIAER 14 /M), LCMS FeR MR, WHR =R, EThRERNE, REYA
IR B0 mL) » AR5 MR UK F AR AN TR IR S A MR 4% (20mL <2, Ml £ £h /K P (20mL
x2), AHAFHITCKREREA T, U8, W+, SR SR & ki, B2 Ena
(0.02g, 7°F 20%) .

MS m/z (ESI): 981.4[M+H]+.

SJhtefF] 206
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o]

HN o BT
N, SN

@A CD;

OH

OH

208a 206 b

B -78°CT, K (1S,29)-2-(2-((S)-3-(3-(1-FF A = -4-F- | H-Mg| - 5-F5)-2- e F-2 3- & - 1 H-
IR M- 1- 35 )-2-(4-380-3,5- — H LA HE)-4- 1 36456, 7- VU A -2 H-E M 4, 3-c M IE - 5- B 3 )-5-((S)-
2,2- - F SR DU -2 H- M IR -4- 22 )- T H-F5) - 1 -8 )-2-(5-$5 5 -4,5- - 1,2,4-B8 I3 I P de- 1 -
FIT(0.092 g, 0.1 mmol AR T DUSIRIR(10mL) , BIES, R INERA (P E-d3)E(1.0M,
0.3 mmol, 0.3 mL), -78°C RHHE 2 /N, LCMS H5oRm RIS, SN 3T AR S AL B o
K(50mL) , RJ5 FH 2R 2 BT (20mL *3), & 3FAHAE, A HAHHTCKRERA T8, T3,
e, WY AR & Ak alith, B3 EAANEY0.047 g, TR 50%) .

MS m/z (ESI): 942 4[M+H]+.

iy 7

BAE 206 #7970, (EIMEW 206 a FIfLE) 206b.

MS m/z (ESI): 942 4[M+H]+.

S 207

F—0: DL S-UR-1H-ZRFE[d]RME-2- 3R 1% 2.6 N R R S35 i Bk F & ko7 2:79 B isrs
Wi

MS m/z (ESI): 413.2[M+1].

20 DUS)-1-(1-FR TR 2 -4- 95 1 H-P5| -5 -3 )-3-(2-(4-51-3,5- R R B )-4- 1 #-4,5,6,7-
DU S -2H-PHE 2 3[4, 3-c L IE -3-5)-1,3- &0 -2H-PK M- 2- T AN 5-((S)-2,2-— HI L PU A -2 H- M W -4-
FE)-1-((18,28)-2- F - 1-(5-F 5k -4,5- 51,2, 4-B8 3 F0) IR F8)- 1 H- 2K H [d] R -2-FR R Ay
R REZ 2 S 25 3 VY A RO ERS B4

MS m/z (ESI): 910.4[M+1].

Sejts] 208
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D E(S)-1-(EEE F BE)-5-(2,2- = I B PY S -2 H- MR 4255 )-N- FT 5 -N- R - 1 - 15 -
2-HIfER% (300mg, 0.75), PP A (262mg, 3.74mmol) FIE A AL A (3.0 eq., 126mg, 2.24mmol )
TN RBOEA, A DYERRR (6mL), =HH: R 2h, 4 RIER S (10mL) FK,
R 2T (15mL) FEHL, AN, TG IR TRE I GEAR R (320mg), HER T
— R

MS m/z (ESI): 454.2[M+H]

FOD: BRTEES (1leq, 6.2mg) M= (1.1 eq., 12.1mg) MA KN
o, AN IR (0.2mL), AR 50°C M 1h J&, JIA(S,E)-1-(1-F3E-2-F1 7 3 2,07 5)-
5-(2,2- . B U S - 2H- ML IR -4- 35 )-N- FF B -N- 2R B - TH-P5[ R-2- FR 3 R € 0.05mmol, 1.0 eq. 23mg)
1) — BRI BRC0.2mL )V, 1k R kSR FF 50°C B 3h, KSRV EL, IIA LA 57K (15mL),
JGZIRZEE (10mL) FEEL, WATEEK (15SmLX3), #14% TLC BB HF"Y (Tmg,
FRE: 29.5%).

MS m/z (ESI): 468.3[M+H]

$=b. BRHNAEMERF B8, B/CEER BT,

MS m/z (ESI): 438 2[M+H]

FVE: RS 182 A RH TR

MS m/z (ESI): 961 4[M+H]

Fhk: BTHEHRMEEHREY.

MS m/z (ESI):961.4 [M+H]

SERE] 209

DL S-9-2,2- AR FE[d][1,3] = MEm A IR RL, SRSt 208 Ak H R4 .
MS m/z (ESI):969.4 [M+H]
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DL 6-JR-8-H I A N EARL, S B SZiER) 208 &% H iR =97,
MS m/z (ESI):959.4[M+H]
SEHtfE] 211

1
\ (o]
HNJJ\Q
5 DL 4-JR-2-5-6-F BL 45 HY jjJ"?‘ﬂ ’%E’ﬂ’%ﬁw 208 &k HERFEH

MS m/z (ESI):962.4 [M+H]

DL 4-1R-2- SR S N EORE, SRS 208 & pk B bR =90
10 MS m/z (ESI): 948.3[M+H]

Ty
wooc—¢ | b

—

N

B LI 2-VR-6H-IBEW} I [2,3-b] ML g 5- 52 B s N Ji ﬂ %RK%EPI‘EW F 23] Hxre
Y.
15 MS m/z (ESI): 408.2[M+1].
00 SIS 208 AR H VR .
MS m/z (ESI):941.4 [M+H]
SR 214

ol

=
\NH
N&

20 2 LI(S)-5-(2,2- — FHHE U S -2H-uttu@ 4-35)-N- EFI%-N R H-IB| W -2 5 e Ky B
#E, BRSSP 186 &% H =4 .
MS m/z (ESI): 432.2[M+1].
FE P BIRSHER] 208 & L H R
MS m/z (ESI): 965.4[M+H]
25 Siify] 215
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PR, SR szfig 201 #1208 & B bri=4) .
MS m/z (ESI):949.4 [M+H]
SEH 216

/o}._/
/F 97’!:”_\ ;:::I/ HN No
s SN g
PUNJERL, SRRSZHif] 51 80 208 & % H #5790
MS m/z (ESI):947.4 [M+H]
SERERE] 217
o
\ N\Kiq
)
10 il BRI - BROR A )1-2-25)-5-((8)-2,2- = H 2R DU S-2H- Mt T -4-236)-N-
FEN-ZKFE- | H-W5| W-2- R Bk N JEoRE, S RRSziif] 237 38— L BB I S B AR
MS m/z (ESI): 438.2[M+1].
B0 DA4-3-3,5- — I IR R B N TR R, SRR [RIR G FISiEf] 208 & pk H brre
Y.
15 MS m/z (ESI): 935.4[M+H]
SEHEf 218
S5 184 BRI ) .
MS m/z (ESI):999.4[M+1].
20 SR 219
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S St 199 132 bR 4 -
MS m/z (ESI):989.4[M+1].
K] 220

5
S 484 BEKREFEY) .
MS m/z (ESI):992.4[M+1].
SETEf 221
Y o
N/N ()
\
0 .
F N \ HNJLO
NC\Q)\ Noos NN, N
N (s; NS
cl N‘N)@N o do
10 S STt 485 15 B bRV
MS m/z (ESI):978.4[M+1].
S 222
v
\
Q\ his
N S
FO%\} ) it &\‘p
E H
N (s; © &
N@N o «o
S5 I 213 15 BFREA) .
15 MS m/z (ESI):971.4[M+1].

SR 223
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S St 186 132 b4 -
MS m/z (ESI):995.4[M+1].
Kt 224

5

SE LT 215 BRFREH) -
MS m/z (ESI):979.4[M+1].

KRR 225

10 SR 51 KA RTT AR HAREE.

MS m/z (ESI):977.4[M+1].

Lt 226

by
\:Ni i Oi"? :

i DL 2-IR-6H-MEW) £ [2,3-b]ILAE -5 B8 Z A JFR 2 2% th A F )& 7 R (RO
15 -4-HEE-1,32- BRI O 2,2- A B 4 0(R)-4-((Z 3 FF AR ) FR BR)-1,3,2- g T 3p
2,2- MR ARV o
MS m/z (ESI): 484.1[M+1].
05 LIS)-1-(1-3R P -4 50 1 W -5 BL)-3-(2-(4-95-3,5- - F AL R B ) -4-F 4,56, 7-
VU -2H-RH M [4,3-c]FHIE-3- 25 )-1,3- S -2H-BEME-2-F T 6-((1S,28)-2-(( 98 FF 488 A 5)-1-
20 (5-FRFE-4,5-TE-1,2,4-8 T3 IR R 2 )-2-((S)-2,2- T U DY -2 H - g -4- 5 )- 6 H- G I
[2,3-b]AHk s -5- SR JFURL 22 STt 9] 25 28 DU5 (196 R 48 H AR 4.
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MS m/z (ESI): 981.3[M+1].

et 227

Q\/
F4
o]

— 5 PA(S)-5-(2,2- HH & PY -2 H- AL P -4- 255 )-7- FFF SR BE -N- B -N- 2R K- L - 5] -2 F e
W NERZ % A F SRR (R) -4-H%E-132- B Okt 2,2- Sk s
el (R)-4-((—F AT HHL)-1,3,2- “HEMHE IR 2,2- A M1E Hix= 4.

MS m/z (ESI): 508.1[M+1].

3750 PUS)-1-(1-3R 74 2 -4- 55 - | H-P5 ] PR- 550 )-3-(2-(4-98-3,5- — I 2R 5 )-4- 1 #-4,5,6,7-
DUA-2H-ME R[4, 3-c] ML E-3-25)-1,3- T S0-2H-BE P2 1 1-((1S,28)-2-((— %8 P AR HT 3)-1-
(5-H 55-4,5- — & -1,2,4-W8 —M-3- L) BR P 3%)-5-((S)-2,2- — F 3k U 5 -2 H- Wk R -4- ik )-7- FR 4 0k -
TH-P5] V- 2-FR oA S5Ok 2325 St 5] 25 S8 005 (K6 ik 77 715 B An7=4) .

MS m/z (ESI): 1005.4[M+1].

SEHf) 228

E iy LJ(S)-1-(1-%?\19%-4-%-1&11%[%-5-%)-3-(2-(4-(1-ﬁ%ﬁ\ig)a-Eﬁ%i‘ﬁﬁg)—wﬂ%
-4,5,6,7-VU & -2H- 1L B - [4,3-c b WE -3-2)-1,3- & -2H-BRE-2- B T 1-((1S,29)-2-((FF ) H
FE)-1-(5-HHk-4,5- A -1,2,4-08 -3 IR T JE)-5-((S)-2,2-— H F% DU S -2 H- ML I -4- 25 ) - | -5
BR-2-FRIR MR R, S5 SERak] 25 SV R B Birfa.

MS m/z (ESI): 1041.2[M+H]+.

b BL3-((18,28)-2-((CR S IR FHIE)-1-(2-((S)-3-(3-(1-FRTH F-4- - | H-W5| -5 )2 ¢
H-2,3- - TH-BR -1 -3 -2-(4-(1 -5 R A 38 -3- L O ) -4- F 34,56, 7- DU & -2 H- ML M 5[4, 3-
c] Mk W -5- K £ )-5-((S)-2,2- — H J: PY -2 H- MLk R -4- 56 )- 1 H- 5] Wik -1 - 58 ) R TR 25 )-1,2,4- 158 — e
SAH)-FRERE, S5 3000 188 25—, B, H=, HIUEHRIHIRLEY.

MS m/z (ESI): 985.5[M+H]+.

S 229

u(z,z-:ﬁﬁa‘%ﬁ[d][l,3]:[%%-5-%)5#7‘9%4, ZH AR G LR ST 228, 153 H bR
aery/P
MS m/z (ESI): 993 .4[M+H]+.
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SEiit Y 230

Ik

Br NHNH,

Hbe DL6-IR-8-HER BN IR, 25l 182 = bR/ HIr L &.

5 MS m/z (ESI): 179.1[M+H]+.
PL(B- & br-6-Z) E N KL, S Ak G BLSTGf 228, B2 HAR LA

P —

El%ﬁbh/:
o
MS m/z (ESI): 983.5[M+H]+.
Sy 231

A

FooN
NC\dA} N/,,VHE _Np
NN B NS CC,DD3
10 cl @N 0 oH
DL 4-JR-2-5-6- F HOR B I NGRS S0t 182 55 =2 55 b A sifify] 228 /53] H brit
.
MS m/z (ESI): 986.4[M+H]+.
S 232
)
Foi} ) HN)_tp
15 SHeo
DA 4-3-2- G SN SRR 225 St fo] 182 5 =& 55 T Mscitity] 228 58 H stk &4 .
MS m/z (ESI): 972.4[M+H]+.
SEHE] 233
\\S Br
20 b DAZHE 2-R-GH-MEW (2,3 M-S EREANE M 5UR, S I0M 135 4,

FE BRI EAR F RS BOR RS2 HARME A .

MS m/z (ESI): 524 2[M+H]+.
BB DL 6-((18,29)-2-((CR IR FF E)- 1-(5-Fik 3 -4,5- —&-1,2,4-M8 e 3-F0) APy 3k )-2-

((S)-2,2- " FR FL P S -2H- ML R -4- 5 )-6H-E ) FH[2,3-b L -5 -FR IR N FURE, S5 STt 228 75

25 P HARED.
MS m/z (ESI): 965.2[M+H]+.
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K] 234

ol
s Y
o N
wr LQ b oo
>
N
N\ NH P HN)ko
v 07N N N =N
o F /g : 4l €Dy
N TN o cD,
N OH

P LA(S)-5-(2,2- = I E Y& -2H-ME IR -4-3%)-7- F 48 25 -N- F - N2 - L H-1 -2
BN ERE, S S 135 3520, SR OP M AMA F & BOPIRE R H bR LAY
5 MS m/z (ESI): 1045.2[M+H]+.
B BL3-((18,29)-2-(CF A EE) F)-1-(2-((S)-3-(3-(1-FR A F-4- - | H-W5 -5 3E)-2- 3
H-2,3- T TH-BKME-1-38)-2-(4-56-3,5- — 3L OR3E)-4-FF 4,56, 7- DU & -2 H-ME I - [4,3-c ]k B
-5-BRFHE)-5-((S)-2,2- — I FE PU S -2 H-PHE i -4 -5 )-7- P ARCRE - L MG k- 1 -8 3 P 66 -1,2,4- 168 — k-
SAH)-FRA R, S5 S0 228 B2 H iR &Y.
10 MS m/z (ESI): 989.4[M+H]+.
S 235

S YREW] 201 FSZHER] 228, BEHAR ).
MS m/z (ESI): 973 4[M+H]+.
15 SEHf 236

F oi,}
S22 51 Az 228 53 R4,

MS m/z (ESI): 971.4[M+H]+.
SEHf 237
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N,

N i ),

\

N o

B 4

_ ko) e // OBn

A S

o , V% o

B wTY I BT
s s — = N s -
\
o Y o \_Q o
A b A R J
o = 9w A D o

NN, SN NN, PN e AN S
o ks e - s <0,
N HO™Y, N T o CD;
f OBn OBn N OH
V £

N'N £5)
L
o
N
F o7 NH
3

F—0 B 1-((18,28)-2-((FEEL) B L)1 - IR T 5)-5-((S)-2,2- — B B MU -2 H- Mk -
4-F)-N- B LN - 1 H-W W 2- FF L% (030 g, 0.55 mmol) ¥& TIKHREZ (2 mL) A1 HCL 2 M
in EtOH, 6mL) FIIEAATIAF, FIRSBINAE 80 ° C, Pk, 18 /MG,
SNV Z R, LCMS F5R NG, B S N IR 1839 A TK K (20 mL) R K, 418 2.8k
FEL (20mL x3), SHENH, KB 20mLx1), HFITREEANERPLE K (20mL
x1), TorKBREREN TG, I8, R AR I8 A T0 R o 1208 TR IR A alifh, (B
Btz ZFRZEE: Al =50%, viv) BRIEEANERESY (0.152).

B EE AR IR E0(0.15 g) VT 28 3mL) FiZk 3 mL) FIREEAH, RIEIMAS
EALHE(0.10 g, 4.2 mmol), ¥ RS INFAZE 85 © C bk RN . 32 NI E b, ¥ RN iR
AHNEER, LCMS IBRRNEH, FRMNETIARSE (1M, HpH=1, ZBRLEEE
B (20mL x3), &IFEHM, KBel—% (20mLx1), JKBERINT B, uE, IRk e
AT MRS (130 mg), ZHMAZMN, HEHT I —PRMN.

MS m/z (ESI): 567.2[M+H]+.

BB B(18,28)-2-((R L) HH AL )-1-(5-((8)-2,2- — B B PUS - 2H- M M -4-55)-2-(FH 2L (7%
) S ) - 1 H-P5] k- 1-38) BRI e -1 - R I

(0.13 g, 0.23 mmol) ¥FF ~& Fht 3 mL) AN, N-"FIFF I 0.1 mL) KRS
1A RSB I NEE RS (0.058 g, 0.46 mmol) , ZIE FHHE RS —/INKF o, LCMS #aill 52 v
259, bt AR (013 @, ZMEAZk, HEERT TP RN. K LG
B PR SUH ™ 4)(0.13 mg, 0.22 mmol) FI=ZH% (0.067 g, 0.66 mmol) iAT 7K FIF 50% (1 mL) F
PUSPEIE (2 mL) R AVEFIFR, =i RN —/N . LCMS RN S8, S8 )5 FR
FULEIR IO KNS mL), P85 Z&UP AL (20mL x3), &IHANUAE, AHAEHTEK
WREREN TR, oLUE, e, 759 AR, 22 H 4 TLC gtk URTT . P —&
HEE =10%, viv) #3HIr-900.13 g, 773 97%) -

MS m/z (ESI): 581.3 [M+H]+.

F=IP K 1-((1S,28)-2-(CRAEER) F L) 1-(WF ) A T 56)-5-((S)-2,2- — H L Y &2 H-tk
MR -4- ) -N - F BN -2 - TH-P5{ e-2- FR (0,13 g, 0.22 mmol) « NN” ZHRELBKIE (0.07 g, 0.44
mmol), 1,8- &4 =IF[5.4.0] 1+ —F-7-1 (0.17 g, 1.1 mmol) ¥ T PYE (3 mL) H, Bk
BAMRT RN, W BNRIIFAZ 55 ° C, TR 2 /Mo, LCMS $87- NS, et
BV 208 B fR(20 mL), SA)5 FIEFI A bk (20mL x3), B AU H T /KRR T
e, I8, BET, ZHEMAR S TLC 4ift JEFFR: HEE: ZRR 4B =10%, viv), 15%1H
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FRP= 9P 40(0.093 g, FEE 70%) .

MS m/z (ESI): 607.3 [M+H]+.

BIL. BEHNEAF E)SEHERLEY.

MS m/z (ESI): 518.3 [M+H]+.

EE

PL 1-((18,28)-2-((F 5835 ) F 35 )-1-(5- Bk L -4,5- —5&-1,3.4-M8 — 2 o)A T L )-5-((S)-2,2-
— WY E-2H-HER-4-25)- TH- -2 R ROV SR RE, S5 skif] 188 35—, =, =, %Y
AR H RS .

MS m/z (ESI): 959.4[M+H]+.

FNE: BLO5-((18S,28)-1-(2-((S)-3-(3-(1-FF P 2 -4- 36 - 1 H-F5| - 5- 6 )-2- e BE-2 3- &~ 1H-
IR - 13 )-2-(4-8-3,5- - H 3L TR 3L )-4-F 34,56, 7- VU S -2H- ML I [4, 3-c g - 5- 35k 3L )-5-((S)-
2,2- " L P AR -2 H- N -4- 255 )- T H-P5| - 135 )-2-(2- 32 e P e -2-3E-1,1,1,3,3,3-d6) IR P ) -1,3,4-
WS PE-2H)-B A JERL, 2B Sl 141 58— B8 B B L &9

MS m/z (ESI): 1008.4[M+H]+.

S 192 WA, B2 IR,
MS m/z (ESI): 977.4[M+1]
SEHtf 239

)
N
o z 2
'
F ) HN™ o
5 e
. R s
N
FXo @ 0 ho

SENGEW 192 MERTTE, BEIHARFE.
MS m/z (ESI): 985.4[M+1]

SEHE A 240

T

N\i—@

N

S&eey
N\m
.

S 192 (G RO, BETHRY.
MS m/z (ESI): 975.4[M+1]

SEHE) 241

S I0ufl 192 &Rk, BEIEFRT.
MS m/z (ESI): 978.4[M+1]
181
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SEit Y 242

N
FO%\} )

NCQ\N %

ZESE 192 WG OTE, B2 HART4.
MS m/z (ESI): 964.3[M+1]

SR 243

N

=
g 0
)

\ Z
F N—§ HN
O&’\ =
ra R A
sy, L e
N= O HO

3

SIS 192 &7, AEIEAR .
MS m/z (ESI): 957.4[M+1]
SEHE) 244

Foi;\> ;
S 192 A RO E, [ETHAR=Y.

MS m/z (ESI): 981.4[M+1]
SEifg 245

N
F0;\>:

F f
N
Nr

SEYHEH 192 MERTTTE, BEIHA =Y.
MS m/z (ESI): 965.4[M+1]
KRt 246

S 192 G, HEIEAR.
MS m/z (ESI): 963.4[M+1]
SRt 247
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FooNy
oAy
F ;
N S

S 192 MG ROTE, 52 HAR.
MS m/z (ESI): 951.4[M+1]

et 248

N
Al A
N £ / 5 B 3
rif gs) T v 3 SR s
e /TN :
! )\} = jN’&o F

IR P41 - 25 )-2-(4-(1- 55 ER P 4 )-3- F DR i )-4- F 5-4,5,6,7- 0 Z-2 H- WL W2 5[4, 3-c TRk g -5 - ik )-
5-((S)-2,2-— F L PO & -2 H- M I -4 - FL )- T H-F - 1- 3 )- 135 B[ 1, 1-BR (R T ) ]-2- 55)-1,2,4- 1 —
M_S(4H)-Fif(0.44 g, 0.456 mmol)¥E T —& F &t (10 mL) o, SAJ57E 0°C /A DAST(0.11 g,
0.684 mmol). JKNKAE 25°C TFHEFE 2 . fFIERB, JI7K(10 mLy# K, =& B k(10
mLx2), #EL, SIFHEVEAEMEL00 mL)BE, ToRMEBRAN T, T8, Rk,
PR Tk e o € 1 v DA e it 7R AR 22 0 VB AN 28 2 BB 4l AL A8 B ) H AR =4 (021g), 7=
. 47.6%.
MS m/z (ESI): 979.4[M+1].

PASZHtE ] 239 =¥kt SRSt 248 & A H R4 .
MS m/z (ESI):987.4 [M+H]

DLzt 240 &7=0m 5k, 2 18 ST ) 24{.8 &R H BRFE) .
MS m/z (ESI): 977.4[M+H]
St 251
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DLSEHER 241 £ k), B IESIHER 248 4 H B

MS m/z (ESI): 980.4[M+H]
ST 252

PASIHtf] 242 27 W N E0RE, SRS 248 &1k H AR

MS m/z (EST):966.3 [M+H]

SEHf] 253
kv
“\'&\/ N F
SN

N=3,
K
0/4\» LN

e P \»'4 g
SRR
BLSZifs] 243 870 ERY, B IESHEA] 248 £ R AR =4
MS m/z (ESI):959.4 [M+H]

SEHt 254

PASZHE ] 244 478N R, SR SER] 248 & 5% H bR 4.
MS m/z (ESI): 983.4[M+H]
STHtafs] 255

A

N 5»-& s
L\/fx //< ¢
Iy e

PLSHEfF] 245 £27= W JE kL, SIRSTHER] 248 A% H 4879 .

MS m/z (ESI): 967.4[M+H]

SE 7] 256

B SR 246 A R, SIS 248 & H AR 4.
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MS m/z (ESI):965.4 [M+H]

%

STt 5] 257

7 .
» \/

5 MS m/z (ESI):953.4 [M+H]

OSO
DL 4-PR1-2-G-6-FF LR G N R R S 2 so i) 182 38 =2 235 F b A s 189 5.3 H
thEY.
10 MS m/z (ESI): 1010.3[M+H]+.

SERE] 259

DL 4-7R-2-SOK B A R R 5 s i) 182 25 =228 T b FIsief 189 /53 Hirb &4 .
MS m/z (ESI): 996.3[M+H]+.
15 SR 260

i :
HO™Yy 010\ N«@ [} O\\O
F— DLZHE 2-JR-6H-MEM FF[2,3-bIMb g -5-FRIREE N 5k, S 905t 189 B —F,
B OB, F_IPAEAR F A RSB R AR ED.
MS m/z (ESI): 492 2[M+H]+.
20 BB PAS)-1-(1-30 A 2k -4- - 1H- P3| e -5 35)-3-(2-(4- i -3,5- — W S 2R 3 )-4- T 3k -
4,5,6,7-VU %R -2H-ME I H-[4,3-c e -3-55)-1,3- = &(-2H-BRIE-2-FF A1 2-((S)-2,2-— H L PU 5 -2H-
ML R -4- 25 )-6-((1S,29)-2-((2- FH 52 538 FF R )-1-(5- Pl 2k -4,5- & -1,2,4-RE e 3 J0 L T
FE)-6H-MEW; H[2,3-b]ILMs-5- I F R, 2 5hify] 25 3 IS E 2 H AL 64
MS m/z (ESI): 989.3[M+H]+.
25 St 261
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B35 LAS)-5-(2,2- — HI FE PU & -2H- Mk R -4-38)- 7- F 48 25 -N- FH R -N- 40 3 - | H-Pg -2 F
WA Gk, S Sl 189 B—20, TP, M BAFIK F &R ERE R HRMLE
.

5 MS m/z (ESI): 516.2[M+H]+.

H b DU(S)-1-(1-FF A 2L -4- - 1 H-M5| M -5 3 )-3-(2-(4- 80 -3,5-  F L IR JE )-4- F -
4,5,6,7-VU 5 -2H-ME R I [4,3-c] Mk e -3-38)-1,3- A -2H-BRIE-2-FR A1 5-((S)-2,2-— H FE P A -2H-
MH T -4-5)-7- B 4R 3 - 1-((18,28)-2-((2- FHARL 2 L5838 ) F 3 )- 1-(S- B -4, 5- T 41,2, 4-18 — 3.
FEY IR ZE)- TH-M W2 SR B N R R, 2% st 25 M3 B &9

10 MS m/z (ESI): 1013.4[M+H]+.

Kt 262

S 201 AMZFER] 189, 53 HAR=¥).
MS m/z (ESI): 997.4[M+H]+.

15 11 263
F Oi | g )OL
ZA S 51 FSLHER] 189 53] H AR .
MS m/z (ESI): 995.4[M+H]+.
SE 7] 264
20

—H: Bl 1-((18,28)-1-FFE-2-((2- F 4L 5k 240k ) PR TR 2%)-5-((S)-2,2- — R L IY -
2H- nttﬂﬁ 4 FE)-N-FH B -N-IR L TH-M e-2- g oA iUkt 2228 safg] 237 B5—40, B0,
BB, BIERB EARMEED.

MS m/z (ESI): 486.2[M+H]-+.
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e BA(S)-1-(1-3F P 25 -4- 950- 1 H- 5| M -5- 58 )-3-(2-(4- 0 -3,5- - HI L IR B )-4- HT 2k -
4,5,6,7-U5 -2H- ML e 55 [4,3-c I BE-3-36)-1,3- & -2H-BRPE-2-FF AT 5-((S)-2,2- - H FE U4 -2H-
MR -4-2E)-1-((1S,28)-2-((2- 1 53 L SR ) TP 2L )- 1-(5- P 3 -4,5- —(-1,3,4-18 —E-2- ) Y
F)-TH-W| k-2 RN S RE, S5 s0htfy) 25 5100, BBt a4.

MS m/z (ESI): 983.4[M+H]+

STt 265

g FIRF, B RE48.6 g, 185 mmol) R T —&HE (150mL), 0°C FMA
P9yR4Emk (30.6 g, 92.3 mmol), FEia /KM 30 38k 0°C FHIA(S)-2,2- - I %E-1,3- IR 3h-4-
RS (6 g, 46.1 mmol)i) & F BeiEi(10mL) , F /XM 3he 0°C TN 250mL 1E ke, $i
P the UE, BET, ZRMYIA Flash B BE R B (12g, 75 91%) «

MS m/z (ESI): 286.9, 284 9[M+H]+.

BH: -78°C N, HIE T HAH(2.5M, 12.4 mL, 31.0 mmol) JIA(R)-4-(2,2- IR 2.1 55)-
2,2- T FR 13- THEIRIA(4.0 g, 13.99 mmol) ] THF (700mL) ¥ F, -78°C Hit#E 1h, ZE18F
FEE, FETFIMABFEE(1.31 mL, 21.04 mmol) , =EHHE 4h. IO 30mL K, SNEHZ
% 2 BEAEHL (S0mL x3), A HAE, AHAERATSKmRR %, 3%, Bt A 30mL H
B DL HE ORI R(133 mg, 0.7 mmol), Z I EHE 18h, JET, #E Y Flash A 1% sy 2153
HARP=H) (700 mg, 722 50%) .

F=ob PUR)-R-3-Me-1,2- N JFR 225 (Bl F A BOTER R B iR =9 .

MS m/z (ESI): 436.2[M+H]+.

EUUD: DAL 4-98-2-FECORREG N E R 25 et 182 5— 0 228 U 1A Oy 2
E HAR

MS m/z (ESI): 468 2[M+H]+.

FhAP: Bl 5-((S)-2,2- = H AL PUS-2H-ME I -4-F5)-1-((1S,2R)- 1-(5-Fic Fk-4,5- —5-1,2,4-1&
3K Y-2- (TR - 1-J- 1) B P 35 )- T H-PG -2 - SR FR AR T 5 (S)-2-(4-(1-FFATA 2)-3- HH B 2R
H)-4- W FE 3 (2- R FE -2 3- A - TH-IKE M- 1-38)-2.4.6,7- DU A -SH- M e I [4,3-c ] e - 5- FR B g Ay
B2 S 25 16 U7 AT 2 HARPEY) .

MS m/z (ESI): 959.4[M+H]+.

SRt 266

Y o/
N'N\ Y, { ?/ )
HO __ Wy -
> 4 [ o Sl j o
T on © !""L"?_Cg ey s
“\ lid &70} E-. _/‘\‘ hE \\KN Q
\ \ A N
i=l M

35 PUR)-IR-3-H-1,2- RN 2-JR-6H-BEWY F£[2,3-b]ME MK -5-FR IR 2 i A JE kL& %
R F IR o a5 28074

MS m/z (ESI): 442.1[M+H]+.

FoB L 2-((S)-2,2- = W R Y SL-2H-ME M -4-55)-6-((1S,2R)-1-(5-F F5-4,5- — &0-1,2,4- B8
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T3 FE)-2 (PN - 1-JR- 13 )R P 3 -6 H-E Y I [2,3-b] P I-5- R 18 9 JFURF 23 Sz jitife) 25 HUE %,
HIEA ).
MS m/z (ESI): 939.4[M+H]+.

SETtfE 267

5
PUR)-/K-3-F1-1,2- BN IR S SK ] 214 16 I EB 254
MS m/z (EST): 963.4[M+H]+.
SEjiify] 268
! &Y
M"L \‘;‘,f—\ L3y
F\<N R é.‘:\‘ HN/?LD
PNy P
10 PU(R)-J%-3-He-1,2- B4 Jgik} 228 STt 6] 215 196 3 20790
MS m/z (ESI): 947 4[M+H]+.
SRt 269
!
F oi}
F— B |
. 'N\=\
PAR)-1K-3-40-1,2- BN SRR 2 H SE) 216 HIE ITER V).
15 MS m/z (ESD): 945 4[M+H]+.
St 270
o]
O/]LPJH
—N
®__
PAR)-7-3--1,2- Z W2 N JEORE 25 St 217 16 07 243 309 .
MS m/z (ESI): 933 4[M+H]+.
20 Sts) 271
Y V (0.,‘1\\/
£ oy by
- _J\ENB g&,’j ;\G i
o — F 3 PN Yoo/ N0
= VI P RS
o /B 7 - '\j\\\//‘\\ E N
) /\t-/ “::\41‘/ IJ\IH s } NN)Q/-C"N'\QO -‘<
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F—Ps DURE 4-H-2-HERIREE N TR 25 ST 208 R 215 BY-G R 243 2] H bR
7R

MS m/z (ESI): 556.3[M+H]+.

BB PUS)-1-(1-38 74 FE-4- 5 TH-F5] -5 -35)-3-(2-(4-(1- S IR TA 3 )-3- F JE 2 3 )-4- FA B
-2,4.5,6,7,8-7NEULME 3T [4,3-c]1Y PRFE-3-3)-1,3- —S-2H-BK M -2-Fi 9 R 2% St 25 G
W VETS B EH bR -

MS m/z (ESI): 949.4[M+H]+.

v 7 ("f‘/
N A ‘
b e — R G
AN ! g™y g i N)\\ ( {
Sah, DU 4o S ﬁ,@ﬂﬂ%ﬂmﬂ 208 1 206 H1E I ERS £ H bx

MS m/z (ESI): 554 2[M+H]+.

D BU-(1-F P -4 - T H-N5| PE- 505 ) - 3-(2'-(4-(1- 3803 I 2)-3- F B R 2)- 21, 51,61, 7
PO SB[ PR -1, 4-ME I [4,3-cIERE ]-3'-55)-1,3- — 42 H-BR -2 JE R 238 SEt ] 25 1)
B IRITER R BART

MS m/z (ESI): 947.4[M+H]+.

Skt 273

PL2,2- R FE[][ 1, 3] B M-S I Sk}, 255 St S i) 186 BH R 7 ¥:48 H AR =

.

MS m/z (ESI): 973.3[M+1].
S 274

PL2,2- AR FR[d][1,3] = I mk-5 -3 it JE R, 2 %&Mﬂ gl 201 (4G 745 B AR

Wy,
MS m/z (ESI): 957.3[M+1].
SEHaR 275
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PL(2,2-Z 3R R FE[d][1,3] —REMR-S- TR SR}, 22 S i) Sl 51 B9 E 7 iE1R H ™
.
MS m/z (ESI): 955.3[M+1].
5 SEHaI 276
V 0

{\
LA8- 3t Joe-6- S B, &2 5Lt %mu 226 W B TR BRI
MS m/z (ESI): 939.3[M+1].

St 277
v\[; /o"\\/
NN‘X\;\f L L
‘\F' l.,—\ )\l‘\/»HNJ\O
P & N.. <
10 \I//NW N/\\
PL(8- F B i bie-6- BN R RE . 2255 ST 9] SE a5 186 W& R i A4S HAwr=4 .
MS m/z (ESI): 963.4[M+1].
St 278
Y A (
N }/ \
,‘ l \ /HN 0
s ﬁ
15 PA(R- FE A ot -6- 5 ik R kL, %S%%ﬁfﬁfﬁﬂ%ﬁﬁﬁﬂ 201 H)G R JTiER HER =40
MS m/z (ESI): 947 .4[M+1].
ity 279
v (07.\3\/
oY
\,«f 7o
\Fo N\/ i HN N
N / N):\ \Ni V{
20 Z2 J2HE ] 485 19 BRR R FEY) .

MS m/z (ESI):966.4[M+1].
St 280

190



WO 2025/026270 PCT/CN2024/108192

S 215 13 BIFRRA T4 -
MS m/z (ESI):950.4[M+1].

5 S 281

F—: PUR)-(2,2- — F 5k-1,3- T8 RIF-4-35) F BN R R S5 506 1 189 HIG k7 vk IF
H 1-R-2- AR B 2 e T R AR R B2 48 B AR
MS m/z (ESI): 445.2[M+1].

10 b LA(S)-2,6- —&-4-(3-(3-(1- 31 1A Fk-4- - | H-Ng| 18R 53 )-2 - F 3k -2 3- — & - | H-K M- 1 -
5)-4-F 5-4,5,6,7-V0 S -2H-MEME H[4,3-c]ERE-2-F5) R B E AT 5-((S)-2,2-— F B Y & -2 H- Mk e -
4-F5)-1-((18,28)-2-((H R FE-d3) H 2L )-1-(5-Fk FE-4,5- 5 -1,2,4-F8 W3- J8) IR A 55)- | -5 k-
2-5R 18 N SRR S St s 25 SR VU A RO AR B AR

MS m/z (ESI): 989.3[M+1].
15 St 5] 282

F o » £HO, F H DsG
B~y O F o o o Noy Noy
L] 0 NaGH By NaHs H:0 i oy i

=T ™ s ™ _Bod - e
HO o o . ES. ALE
/o €
Br o o B s’ b s b
o

Ho.

N e, 1 DJC‘N-N

E u > g VI, )

H &

e .o G5 s OLR ol S
N BAE oM Fr F, o o
NS > Ty s o P WV Q

NO N~ N NJ e
I ~ N e % -
N ,o\‘< ¥ N /N Lo
T e J %&Nko
N

B LE 4-QR-S-FREE) T RS
W 2-R-5-FART(S g, 26.18 mmol) , 23 43R T EREE (1021 g, 52.36 mmol) , DMF (50
mL) , BREREF (10.85 g, 78.54 mmol) KR AHTE 100 ° C ik 1 /I, LOMS BI/R W 564,
20 HHBEEIMS, (FiERB, IAKERRN, HZ&HE(100 mLX2)AEL, AFAHH
AT SEALE(S0 mL)Pevs, TKMERE T, WIEWR4s, HEN S (PEEA=4:D f5E10
EIHRYI(T g, 773 87.6%)
MS m/z (ESI): 305.0 307.0[M+1].
I AQ-BS-RAEE) TR
25 [ 2.4 4-(QQ-R-5-F AR E ) T RREE (5 g, 16.39 mmol) i THF (30 mL) , 7K (30 mL), H
2 (30 mL) KRS IINEEALEN(1.97 g, 49.16 mmol) , Ziw Hidk 2 /i, LCMS BR&
N4, B BTN MS, IS EEREY pH=3, DCM =%, AHUH B Kk
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o TOKBRERAN TR, 1, EMUEEIRYA T, BRAEEA @ g M)

MS m/z (ESI):277.0 279.0 [M+1].

B 9--6-9i-3,4- A IF[b])EPE-5(2H)-Fl

W 4-Q-IR-5- R IE) T HR(2.6 g, 9.38 mmol) MZ BB (3.17 g, 9.38 mmol, 20 mL) ,
7K (60 mL) FEAHITE 120 ° C HidE 12 /N, INAKER R, F =& H (50 mLX2)%

, B HUAR B H AN S0 (50 mL)Beg , TorK B BN 1, i vk 4, k5 2 HT (PE/EtOAC=2:1)
Bk, WRYESE SRR (500 mg, 77 20.6%)

MS m/z (ESI):259.0 261.0 [M+1].

FVUP . 5-1-2,7,8,9-TU S K& B HF[4,3,2-cd ]| M4

B 9-i1R-6-%-3,4- H I F[b]HEFI-5QH)-H (500 mg, 1.93 mmol) , KAEHF (727.60 mg,
19.30 mmol, 85% purity) , 1,4- "5/ 3 (10 mL) KRS 110 ° C HiiHE 12 /N, LCMS
BIRRFTEA, HEWEYERMS, IIAGKE KRS, HZ&F G0 mLX2)ZEH, &IFEHL
AT A SEALAA(S0 mL)PeVR, ToKIRERIN T, hIEvRas, Hl& G (PEEA=1:1) 2&, k&
G SRR (400 mg, FRER: 81.9%)

MS m/z (ESI): 253.0 255.0[M+1].

FHA H 5-1R-2,7,8,9-TUEIEB IF[4,3,2-cd]ME (100 mg, 395.11 umol) (] DMF (5
mL) T INNBNE, (23.70 mg, 592.66 1 mol, 60% purity) , SEIRIPE 0.5 N, 0ACH
F%(85.94 mg, 592.66 wmol) , AAJGERHFE 0.5 /N, LCMS /R MN5ES, H B~
) MS, IINKERRS, H =& BE(50 mLX2)%E, &3 a N RS ALE(50 mL)%k
B, TOKBRERAN T, UEKRAE, B G (PE/EIOAC=1:1) 8, W45 157 4 5-9-2-(FF
$-d3)-2,7.8,9-U SR BE I [4,3,2-cd ] (60 mg, "3 56.2%)

MS m/z (ESI): 270.0 272.0[M+1].

FN N 5-IR-2-(H 2-d3)-2,7,8.9- DU ARG B 3 [4,3,2-cd] | M4:(64.25 mg, 237.83 L mol) ,

-T2 (S)-2-(4-5-3,5- - H L IR L )-4- FF L -3-(2-$ -2, 3- - TH-IRME- 1 - 3)-2,4,6,7-TU 4 -
SH-MLME T[4, 3-c] M IE-5-FRBR TS (70 mg, 158.55 wmol) , MUfLIF4R (24.16 mg, 126.84 1 mol) ,
(1S, 28) -N, N-THZ-12-3R 0 "% (22.55 mg, 158.55 nmol), WRERIH(65.64 mg, 475.65
wmol) fl NMP (3 mL) FI¥R&H7E N2 £ K 130 ° C #tdk 16 /I, LCMS B KN 5E4,
HHR=PIH MS, 17K, EtOAc 0L, A HUHAWM KB, KRB TH, FENT
(DCM/MeOH=10:1) 735, BEH-T 3 (S)-2-(4-F-3,5- - F R IR HE)-4- FF BE-3-(3-(2-(H 3-
d3)-2,7,8,9- VU R B FF[4,3,2-cd] W] k- 5-3)-2-F 5k -2, 3- & -1H-BKME-1-38)-2,4,6,7- DU & -5H-ME
W [4,3-c]HbHE-5-FRIRHE(40 mg, F=%: 40.0%)

MS m/z (ESI): 631.1[M+1].

FbH: RET I (S)-2-(4-3-3,5- Z HIRIRIE)-4- I BE-3-(3-(2-(FH £5-d3)-2,7.8,9- DU S &
BEH[4,3,2-cd]| 4e-5-F5)-2- ek -2,3- - 1 H-PKIE-1-3%)-2,4,6,7- DY &L -SH-IL ME G [4,3-c L BE - 5-
FRIRMR(40 mg, 63.42 nmol) 1 DCM (2 mL) ¥&¥ 30 TFA (7.23 mg, 63.42 umol, 1 mL),
FRBAE 0.5 NEF, LCMS BoRRN5EA, A BRI MS, e, IHEF NaHCOs 75
pH=10, DCM =Kk, GHUAHHBEF KGR, JTOKmMERETE, duE, Rk
T, AR CIHRYI(S)-1-(2-(4-98-3,5- = H BE 2R 58)-4- 1 56-4,5,6,7- U4 S -2H-ME e H [4,3-c ik
WE-3-45)-3-(2-(H 3£-d3)-2,7,8.9- VU E W BE 4,3, 2-cd] W] E-5-3)-1,3- R -2H-BE-2-Fi (30 mg,
FHLAL)

MS m/z (ESI):531.3 [M+1].

FEND: F(S)-1-Q2-(4-9-3,5- - H B IR I )-4-H 3 -4,5,6,7- DU S -2H- M F[4,3-c ] L i -3-
#5)-3-(2-(H 2£-d3)-2,7,8,9- VU S HE BT 9 [4,3,2-cd] | PAE-5- 2 )-1,3- &0 -2H-BRPE-2- (15 mg, 28.27
nmol) , 5-((S)-2,2-— F FE PU S -2 H-FH I -4-55)-1-((18,28)-2- FF JE-1-(5-F i -4,5- — &-1,2,4- —
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M3 BR P 5 )- L - M| - 2-FR 5 (17.45 mg, 42.40 umol) A DMF (2 mL) ¥ i HATU
(21.33 mg, 56.54 umol), DIEA (10.96 mg, 84.81 umol, 14.77 nL), =& H$k 16 /i,
LCMS /R RN 5E4L, A Bisr¥M MS, Ii7K, DCM ZEEC=1R, AN R & ShK 3%,
TR TG, 08, JEMREIRSE T, BRERE AMRDERI& G (R 95, 5
F1]3-((18,28)-1-(5-((S)-2,2- — I FE PY S -2H-ME MR -4-55)-2-((S)-2-(4-3-3,5- — I R 4-F 3L 3-
(3-(2-(H %5-d3)-2,7,8,9- WU S WE BRI [4,3,2-cd] M| ME-5-385)-2- B F5-2,3- —4&(-1H-WKME-1-%5)-4,5,6,7-
DU & -2H-PLE I 5[4, 3-c L RE -5 -9 36 )- 1 H- W] - 1- 3 )-2- LA TR 3)- 1,2, 4- I8 — k- S(4H)-B (5.8
mg, FEHE: 22.1%) .

"H NMR (400 MHz, DMSO) & [12.30(s) and 11.77 (s), total 1 H], 7.54 (s, 1H), 7.43 — 7.31 (m,
1), 7.28 — 7.05 (m, 5H), 6.99 — 6.60 (m, 3H), 5.76-5.20 (m, 11), 4.62-4.16 (m, 2), 3.80 —3.57 (m,
3H), 3.22 — 2.76 (m, 5H), 2.25-2.07 (m, 8H), 1.81 — 1.41 (m, 10H), 1.35 — 1.15 (m, 10H).

MS m/z (ESI): 924.4[M+1].

STt ) 283

i Y
fp gy Cﬁﬂ

Fb 2R, K 5-‘77%-2,7,8,9-@%ﬂ%rﬁﬁmg,zcawﬂ% (2.53 g, 10 mmol)iE T 1,
2-TEZKEBOmL) , AAJEINAIA IR (1.29 g, 15 mmol), BEERER(0.91 g, 5 mmol), 2, 2-—
BEIEIE(0.78 g, 5 mmol) FIBRAER44(3.18 g, 30 mmol), HHES, MIE 80T, KM 16 /N,
LCMS fR/R e Nghi o, WHIESE, RNEARERDEE, REH & stk 406700
A, REBaEVART, REPH Flash HEigaifbchmbt: 44l 1: D, #2Hizb
ENAGERE2.05 g, TR 70%) .

MS mv/z (ESI): 293.1, 295.1[M+H]+.

Fob DL S-R-2-FRTRE-2,7,8,9-DUEE BRI 4,3, 2-cd ] M JEUoR), 225t fh) 282 26
N, B, B)CE, BRERMEEY.

MS m/z (ESI): 947 4[M+H]+.

Kty 284
> 0
aooc@g»» E«oocmer 4}‘0% W Dm
N i N . P

—45 ¥ 6H-WEW) I [2,3-b ML M -5-F2 1% 2.6 (9 g, 46.10 mmol) % T CHCI; (100 mL) H,
£ 0°C R4 =1tin N\ NBS (8.20 g, 46.10 mmol) , SMNWERFEE 0.5 /NF. 8L LCMS Y, TR
RS . A 500 mL 7ZKF1 DCM(300 mL X 3)A<H, A HUAHAH TG/RBRERIN T8, Hasilkds,
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AR EN (PE:EtOAc=96:4) ) B8 5] 2-IR-6H-BEW} F[2,3-b L M&-5-FR 18 2.5 (9 g, T OIH]
Ry, FEE: 71.22%.

MS m/z (ESI): 273.9, 275.9[M+1].

B B 2-IR-6H-ME FE[2,3-b]HEI%-5-FR IR LE (9 g, 32.83 mmol) F1 2-(6,6- — 13-
2,5- AL -4-25)-4,4,5-5- 0 FH B -132- T B (10.16 g, 42.68 mmol) T H.0 (20
mL) F1 1'4-Dioxane (100 mL) &, =& FIIA Pd(dpphCL: (2.40 g, 3.28 mmol) 1 K3PO4 (13.94
g, 65.66 mmol) . BHES =R, NI 90°C FHiHE 8 /N . it LCMS Wi, JERHE 2% .
SSERIMAK 500 mL A1 EtOAC(300 mLX 3)#HL, NN TC KRR T 15, H K,
HMZAENT (PE:EA=90:10)/3 2| H b5 =#)(4.1 g, BA[EE), F: 40.89%.

MS m/z (ESI): 306.1[M+1].

=20 2-(6,6- I HE-2,5- A ML -4-FE)-6 H-IE Wy 7 [2,3-b ML E-5-FRER 2.8 (4.1, 13.43
mmol) ¥&T TFA (40 mL) /1, %i& FIIA EtSiH (1.56 g, 13.43 mmol) , MIHFEE 10min, 8
id LCMS B FRNE 2K o RSO VKB, I N B AN BR BR SN K I WO PH & 7-8,
I EtOAc(200 mLX 3)ZEHEL, JoKBREREN T8, AYVHEESWS, HngE 2B Bix
(2.8 g, mEAME), PE: 67.82%

MS m/z (ESI): 308.1[M+1].

BEIE. H 2-[2.2-— LU ML -4- 35 -6 H-BEW} IF[2,3-b]IENE -5- 5218 2.1 (2.8 g, 9.11
mmol) ¥ T MeOH (20 mL) f1 H20 (10 mL) ', =& F A NaOH (801.49 mg, 20.04 mmol) ,
SNERAE 70°C T HiHE 3 /o dlIE LCMS Bl SRR 2. ONRVS HI R WS, N 200
mL EtOAc ZERUEHIAE, KADMAZEERIET PH 2 5 3 6, HIIA EtOAc(200 mL X 3)#HUH
MUAR, A HUARHTCKIRBREN T, B2W4ds, &2 (DCM:MeOH=96:4) 183/ i 2-
[2,2- 2 H 3 DU S R -4- 56 -6 H-PE 3 [ 2,3 - LM% -S-3R TR (2.2 g, FR[ER), F=5: 86.46% .

MS m/z (ESI): 280.0[M+1].

R 2-[2,2- HHE PSR -4- 24 ]-6 H-BEW; F£(2,3-b10E M -5-FRBR(2.2 g, 7.88 mmol) &
F Tol. 20mL) 1, BB =K. FI NN DMF (57.56 mg, 787.53 pmol, 60.98 pL) FIE
S (2.00 g, 15.75 mmol) , SNVIWAE 100°C NHERE 2 /NN, RN E BB WYE, 1.
REYIAT DCM (20 mL) , KIKINA =20 (1.59 g, 15.75 mmol, 2.20 mL) AT N-H FE %
(1.69 g, 15.75 mmol) , BEIHRET=IK, 7E30°C TR 8 /NN SONVRILAS IS, HH il AT
JEHT (PE:EA=80:20) 2| HAxr=¥) (1.9 g, HOEIE), F=Z: 65.47%.

MS m/z (ESI): 369.1[M+1].

D K 2-[2,2- 7 L U S I -4 |- V- B NSRS G HIE Y IR 2,3-b ] R - 5- FE B i
(1.9g,5.16 mmol) ¥3 DMF (15mL) 1, B#HRST IR, ££ 0°C TEIEMA NaH (371.21 mg,
15.47mmol) , $iFE 0.5 /NI, FEIIA 2-7 Z1E(1.86 g, 15.47 mmol) , FE 30°C FHEHEE 8 /)
. LCMS Wi, FRHEE D ER A, 7oA K. NN H20(300 mL)AT EtOAc(200 mLX3)
UL, AU JCKIRER N1, 53Rk 4Ys, A2 2T (PE:EtOACc=74:26)73 2 H A7~ (2
g, mEMEE), IR 95.18%

MS m/z (ESI): 408.1[M+1].

- ¥ 6-(RIEHEE)-2-[2,2- = F L DY UL IR -4-F - V- 26 - V- 2R FERE Gy H: [2,3-H] W g -
5-HIELAG FN(4R)-4- 1 5E-1,3.2- B4R Okt 2.2- 84 (2.37 g, 17.18 mmol) T DMPU
(20 mL) F, VKIBAIZE 0°C J5, Z21E#IN KHMDS (9.79 g, 49.08 mmol) , J#Ee, 0°C M5
INES o T LCMS BR i, FORNE 2L, I FRRIAT PH 2R, #HE Smin, FRIIAZK 300 mL
A EtOAc(300mL X3) 2 HL . A HUAH FI /K BRER ST 1, B 22 Wk 4, KL &4 Z 4T (PE:EA=55 :45)
R HART=) (450 mg, EAFEAE), FPE: 20.49%.

MS m/z (ESI): 448.2[M+1].
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I\ (6R)-6-[(1S, 2S)-1-FEE-2-HIBE-FR P £E]-2-[2,2-  FE B DY SR IR -4- 5K ]-N- T BE-NV-
TR F -y IR [2,3-B] L E-5- B % (450 mg, 1.01 mmol), K>CO; (764.25 mg, 5.53 mmol) F1H;#8
$21(349.32 mg, 5.03 mmol) AT THF (20 mL) 7, £ 90°C Ttk 2 /N, @it LCMS I
W, AR, SRR R . KR MNRIRGET, INATG/K EtOH (20 mL) 5 5 I 2 AN VA,
HEJERF NN DBU (459.17 mg, 3.02 mmol, 450.17 uL) A1 CDI (318.40 mg, 2.21 mmol) &1
Iml THF (20 mL) &, REEHFHE 3 . @i LCMS Wl 2k, gy k. kM
WE R, HAZEHER (DCM:MeOH=98:2) 33| Htr/=%(390 mg, G [EK),
PR 76.57%.

MS m/z (ESI): 507.2[M+1].

FIL: 2-[2,2- L PUSMEIR -4- 25 ]-N-F 2E-6-[(1S, 28)-2-F 2k-1-(5-51R-4H-1,2,4-%
Mo 3 I P JE - N-2R My 5 2, 3-H L 185 -5- HH B e i 3 T M 4R 40 JE 1R AR AR =) 2-((8)-2,2-
F 3 U &1 -2 H- ML PR -4- 375 )-N- 2K -6-((18,28)-2- k- 1 -(5-$ 5 -4,5- 51,2, 4-B8 13- 6 IR
H5)-N-ZREE-6H-BEWy I [2,3-b] Mg -5- T e o

MS m/z (ESI): 507.2[M+1].

BB 2-[2,2- 7 R PSR -4- 3K -N- TP HE-6-[(1S, 28)-2-Fd-1- (5-%(fR-4H-1,2,4-E
TR33E ) PR HE-N-ZR IRy IR [2,3-p] ML -5-F IR (390 mg, 769.81 umol) AT L
FiE (10mL) FF, = R KOH (345.53 mg, 6.16 mmol) , BH AKX =R, KNRAE 100°C
NHEEE 8 . HEE LCMS W, FRNE G, AR, R RSEIIAN HaO( 200 mL)A!
EtOAc(100 mL X3)ZXHUE LA, AMMA SRR PH 2 5 3 6 /245, A EA(100 mL X 3)
FEECHEHAE, TR T R, B A A (H20:ACN=55:45)73 ) B 5= 4(168
mg, FWEMBIE), F7EF: 52.27%.

MS m/z (ESD): 418.1[M+1].

b PAS)-1-(4- - 1-( FF 3 -d3)- | H-15] 53 )-3-(2-(4- F-3,5- — I L 2R 3 )-4- B 3o
4,5,6,7- DU -2H-ME W[4, 3-c]ALb e -3- 3% )-1,3- & -2H-BR M- 2-FR R 2-((S)-2,2-— FH Z PU S -2H-
NE IR -4- 55 )-6-((1S,2S)-2- F 2 1-(5-$k 2 -4,5- A -1,2,4- 8 W3- ) PR P 2 )-6 H-E Wy H:[2,3-b]
MR -S-SRER N IE RL 2 % S ] 25 26 Y20 1A R 18 BRRE= 4.

MS m/z (ESI): 892.3[M+1].
N
\
a by :
o : N, /
A (s; g

KA 285

O

HN/U\

—N

<(0

B 282 HIA T, B EIFRA=Y) 3-((18,28)-2-CGATH S I 8- 1-(5-((S)-2,2-—

HH 3 0 -2 H- PG PR -4-365)-2-((S)-2-(4- 8L-3,5- — I FE AR 56)-4- F 36 -3-(3-(2- (1 %%-d3)-2,7,8.,9- T &

W58 B - [4,3,2-cd 5| -5 )-2-Fj -2 3- — S - 1H-PkME-1-3)-4,5.6,7- VU S -2H-AE R I [4,3-c ]tk g
-5-FRAE)-1TH-M - 1-F) IR 2)-1,2,4- — 8- 5(4H) -

MS m/z (ESI):980.5 [M+1].
"H NMR (400 MHz, DMSO) 811.59 (s, 1H), 7.81 — 7.64 (m, 1H), 7.53 — 7.35 (m, 1H), 7.29 —
7.05 (m, 5H), 6.93 — 6.59 (m, 3H), 5.69-5.59 (m, 1H), 5.34-5.31(m, 1H), 4.41 (s, 2H),3.93- 3.82 (m,

1H), 3.75 -3.41 (m, 3H), 3.11 -2.89 (m, 2H), 2.77 -2.64 (m, 1H), 2.33-2.19 (m, 6H), 2.11 — 1.90 (m,
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2H), 1.73 — 1.43 (m, 6H), 1.30 — 1.18 (m, 14H), 0.47-0.33 (m, 4H).
SZjti ] 286

ZHE I 282 WA T, BRI HR .
MS m/z (ESI): 990.4[M+1].
SZjti i) 287

o

B ‘ =N
b o )
F N T =
N= o

B (1S, 28) -2- (5- ((S) -2.2-HREPUS-2H-MEME-4-25) -2- (HFEE CGRED &2
RS ) -1H-M5We-1-F5) 2- (5-F4R%-4,5- " 5-1,2.4-% 338 IRPI3E) FdE 222-=H 2
P& Bk

B 1- (1S, 28) -2- (CREF HED -1- (5-54R0-4,5- 5-1,2.4-% 338 R ED
-5- ((8) -2,2- BB DY SR -2H- ML Mg -4- D -N- B 3L AN- 2R 3 - 1 H- | e -2- B G 1% (2.44 g, 4.02
mmol) A F =R ZFRO mL) 1, B RVBINME 80 °C, fFERN 3 . B RNRAEE =
T PR IRGE RN, TRARPIUN S B g, AR SRS IR SR — X, KRR T
M, U8, BEIRAIERS AR 231 g (FF%: 93.8%).

MS m/z (ESI): 613.2[M+1]

B 5. ((S) -2,2- " WILPUSE2H-MEM-4-F5) -1- (1S, 28) -2- (BHE) -1- (5-%
R-4,5-"5F-1,2,4-B8 e 358 ) IRPHFE) -N-FFIE-N-ZK L -1 H-05| -2 - FH T i

# (1S, 28) -2- (5- ((S) -2.2- R PUS-2H-MEMR-4-F8) -2- (FFE CGRIL) &I FEE
) SIHIGI - 1-38) -2- (5-5M-4.5- 251,248 3-8 SRAEE) WAL 22 2-= 2B RR
(2.31g,3.77 mmol) « FEERE(1.56 g, 11.31 mmol) 4 HLT MeOH (15mL) W, =i NHiFE M 1
INES o B S NIRRT E I8, PR IR AR SRR A S R S, R A R A E T AL (P
EF): RS ZIRZAE =5%, viv) BAREFEY) 1.81g GEF: 92.9%).

MS m/z (ESI): 517.2[M+1]

=45 5. ((S) -2,2- HEPUS-2H-MER-4-35) -1- ((1S, 28) -2-Ffi&E-1- (5-54%-4,5-
TECL2A4-G PR3 IRPTEL) -N- RN SRR TH-| -2 - F

¥ ((S) -2,2-— HWEPUS 2H-FERE-4-35 ) -1- ((1S, 2S) -2- (BHHE) -1- (5-%18-4,5-—
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H-1,2,4-BE T P-3-28) FAREE) -N-FEE-N-ORJE- 1 H-05| k-2 R %(1.81 g, 3.50 mmol), Dess-
martin Periodinane (2.97 g, 7.00 mmol) AT DCM (30 mL) 1, & FHEER 1 /N 7] [
A DN T AR ER A A K, R PN GO mL x 2), &IFANAE, ToRMEAT 5,
U8, WRIRAR AR T Al i . o DU BT 2l CBRBi): WY RN
=5%, viv) BRI 1.42 g 73 78.8%).

MS m/z (ESI): 515.2[M+1]

FI0E 5- ((S) -2,2- —HEE U 2H-MER-4-35) -1- ((1S, 2R) -2-ZHFE-1- (5-5E1R-4,5-
TEA12,4-0 33 ) PRAPHFE) NI RN 1 H-ME] -2 - F

¥ 5- ((S) -2,2- IR PUS - 2H-ME I -4-35) -1- ((1S, 28) -2-HIFEEE-1- (5-54t-4,5- 25
21,24 33 ) FRPGEL) N BN IR L TH-ME - 2- R A% (1.42 g, 2.76 mmol). fHFER4H
(1.14 g,8.28 mmol). (1-FEH-2-FA R AFE) PR — H5(1.59 g, 8.28 mmol) 4; T HEF(20 mL)
R BRSO 2 NI o RSN R NN A SR VR IO K, 28R 2R AR AL (20 mL x 2),
EHANM, KRBT, 98, R R AT GRS o %0 DURE A 2
aifl, (PEWF: LR A/ MBARESY) 964 mg (F73: T4.2%).

MS m/z (ESI): 511.2[M+1]

BHEH 5- ((S) -22- " H I U 2H-ME-4-35) -1- ((1S, 2R) -2-Z.Fedk-1- (5-F4X
-4,5-T5-1,2,4-6 3B PR B -N-F - N-IR - T H-P WR-2-FF EEE (964 mg, 1.89 mmol).
SAH(1.06 g, 18.90 mmol)iAT DME (20 mL) F7, 100 °C FHigdk R 2 /NN o 3 SRk 74
WMEFE, ARG M)HE pH =1, —SREFIN20 mL x 5), G, KM T
e, g, PR RAE ISR T B RAR S . RS HPLC 2lifh, BERETEY 5- ()
-2,2- " I PUS 2H-MER-4-55) -1- ((1S, 2R) -2-Zkk3FE-1- (53-8 18-4,5- 5 -1,2,4-% M-3-
) ANHE) -1H-W|WR-2-3RER 355 mg (775 : 44.6%).

MS m/z (ESI): 422.2[M+1]

F7 3-((18,2R)-1-(5-((S)-2,2- — HH 2 VY & -2 H- Mk T -4- 58 )-2-((S)-2-(4- B-3,5- — A K
FE)-4- R FE-3-(3-(2-( 1 3E-d3)-2,7,8,9- WA E BE I [4,3,2-cd ]| MR -5-F%)-2-F FE-2,3- — &~ 1 H-PR M
-1-3%)-4,5,6,7- VU S -2H- ML P F 4,3 -c ] BE - 5- 5k 355 )~ T H- W[ Wik - 1 -3 )-2- Z R B PR P 3 )-1,2,4-16 —
I8E-5(4H)- i

SES] 282 A RTTE, R ERREEA) .

'H NMR (400 MHz, DMSO-ds) 6 [12.46 (s) and 11.94 (s), total 1H], 7.54-7.45 (m, 1H), 7.41-
7.32 (m, 1H), 7.29-7.06 (m, 5H), 6.96-6.63 (m, 3H), [5.78-5.60 (m) and 5.33-5.16 (m), total 1H],
[4.81-4.70 (m) and 4.21-4.14 (m), total 1H], 4.40-4.32 (m, 2H),3.72-3.58 (m, 3H), 3.13-2.96 (m, 4H),
2.89-2.67 (m, 2H), 2.33-2.14(m, 8H), 2.12-1.96(m, 2H), 1.67-1.47 (m, 6H), 1.30-1.18(m, 8H).

MS m/z (ESI): 934.4[M+1].

St 288
cn, oY

- bisy
N -

s >
N Y
bdo;z\;

NN
>7 =

N\J

o
A

\) =/ HN" 'O
5

el
NAO

Z I 282 WA T, 1S EIHERF=W,
MS m/z (ESI):948.4 [M+1].
S Jita 1) 289
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S 282 BT vE, B2 HRY.
MS m/z (ESI): 974.5[M+1].
SEH 290
s <”°'\/
NN
b j\ 2

! i ‘/ %
L/"oiN» <¥ HN O
h : NN N
W

5
PLAL-T 8 (S)-2-(4-F A -3,5- BRI )4- H L -3-(2-F -2, 3- — & -TH-BR M- - 32)-
2,4,6,7-VU58-SH-ME M IF: [4,3-c LR -S-FR RIS A JE Rl , SFSEhal] 282 WA Rk, BEIE R
e
MS m/z (ESI): 931.4[M+1].
10 SERE] 291
v -0
T
Yé if‘) CS o
F;/ \i) ’Tl\ /g:“ [STN
)Q/\NN* ;jN (o] :
ZH 2l 282 G I, AR BFR .
MS mv/z (ESI): 930.4[M+1].
15
S50 282 G T, R H AR .
MS m/z (ESI):954.4 [M+1].
S 293
20 S i) 285 18 2 H AL &40

MS m/z (ESI); 1003.2[M+H]+.

SEjiti ] 294
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F—be DLOS-R-2-M N EE-2,7.8,9-IUENE BRI [4,3.2-cd] I R}, S50 282 56
7N, b, B, BREMEGY.

MS m/z (ESI): 1053.5[M+H]+.

55735 P 3-((18,28)-2-((R I FF 3K )-1-(2-((S)-3-(3-(2-FA P %:-2,7,8,9- DU S W P 51 [4,3,2-
cd] 5] P -5- )2 FR BE -2, 3- A - T H-BR MR- 1-35)-2-(4-980-3,5- — PR AL 3 )-4- T 24,56, 7- DU & -
2H- Mk P I [4,3-cTLE E - 5- 95 22 )-5-((S)-2,2- - F 25 DU S0 -2 H- ML I -4- 258 )- 1 H-M5] - 1 - 255 ) 34 R 2% )-
1,2,4-8 P S(4H) - >y ok}, 2238 Szt fd) 188 55— RIS fs] 141 55—20, 183 HAn b &4

MS m/z (ESI): 1013.4[M+H]+.

22 2 287 72 HARME AW .
MS m/z (ESI): 957.4[M+H]+.
SEitife] 296
Y

N
N
\
i %o i’& Wy ):
OFNT L N :

S IR 282 3 /)\SH B HIREY
MS m/z (ESI): 971.4[M+H]+.
SERfe] 297

HN04,
KT\

2500l 145 H— A HRMLAEY)
MS mv/z (ESI): 997.4[M+H]+.

kg

SEHE) 298

)
N(\’N?Q _om C\/CZ;) e
Do %} N

F—25: DL S-B-2- RN EE-2,7,8,9- DY S E DT (4,3, 2-cd]W| M TR R, S5 S 282 28
ELP, BRHKEY.

Sk
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MS m/z (ESI): 561.2[M+H]+.
Eob. ST 282 )\, BIHIRMEEY
MS m/z (ESI): 954 4[M+H]+.

SEHAR 299

B
|
o N
ioa\? \
F s
N{ﬁw
=

ZHE W) 282 2 )\25, BEIHRMLEY
MS m/z (ESI): 953 4[M+H]+.

SEti 5 300

F ;
N NG NH
N=

10 S9N 282 5 )\F, BRI HIMLEY
MS m/z (ESI): 977.4[M+H]+.
SEhtf7] 301

F—0: L 6-(FUIE H 3E)-2-[2,2- — H Bk PUS IR -4-FE - N- FH - V- SR I Wy 9F:[2,3-B ML RS -

15 S-HBRON R ZE ST 284 S ANEHETDINERTEIFE () -4-HH-1,32- %5
ROkt 2,2- S EH(R)-4-GR T B AL)-1,3,2- MR 2,2- SN EHREFEY)
6-((18,28)-2-(FF A I FHE)-1-(5- B -4,5- —5-1,2,4- 8 — WR-3-F) A P 36)-2-((S)-2,2- — HI 3t
VY& -2H- Mk R -4-F%)-6H-ME N F£[2,3-b LI -S-FR TR

MS m/z (ESI): 474.1[M+1].

20 BT LA(S)-1-(4-F5-1-( FF 2 -d3)-1H- 5| -5 F5)-3-(2-(4- JR-3,5- — FH AL SR A )-4- FE 3L -
4,5,6,7-DU 5 -2H- T I 35 [4,3-c ]t e -3- 55 )-1,3- = S -2H-BEE-2-Fi F1 6-((1S,28)-2-(3F P 8 2k
FE)-1-(5-HFE-4,5- & 1,2,4-B8 W3- F0) PRI F5)-2-((8)-2,2- = F ZE DY S -2H- ML i -4- 5 ) -6 H- &
Wy FF[2,3-bIE RS -5-FR B A I Ak 225 S ) 25 B8 VU5 (1) BT VRS H BP9

MS m/z (ESI): 948.3[M+1].
25 St 302
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b
DL 6-(FEE FF E)-2-[2,2- — 32k [ 2 Pt 4325 |- V- P - N TR Y 92, 3-B L - 5- Y LA
NIFRZZH TP 284 HNEH PG ITRIFRE (RD -4-H13E-1,3,2- R34 ke 2,2-
5 TEAEBRRR)-4-(( TR PRI E)-1,3,2- TIEE RN 2,2- ST B AR .
MS m/z (ESI): 484.1[M+1].
B0 PA(S)-1-(4- - 1-( FF 2k -d3)- T H-F5 e -5 - )-3-(2-(4- $-3,5- - F AL FR 5 )-4- AL -
4,5,6,7-VUSE-2H-NE eI [4,3-c] b e -3- 2 )-1,3- A -2H-BR -2 AT 6-((1S,28)-2-((— % 48 3E)
I )- 1-(5-H3E-4,5- —&-1,2,4- 8 — -3 J8) 3R PR )-2-((S)-2.2-— F R DU 2 -2H- Lt 1 -4- 3% )-6H-
10 MEW)IF[2,3-bIEME-5-FRER N IE R 2 St ] 25 S8 DB A& ROTER B AR
MS m/z (EST): 958.3[M+1].

STt 303

F—b: LAS)-2,6- — FHFE-4-(4-FH FE-3-(3-(2-(FF 3E-d3)-2,7.,8,9- VU S ME B I [4,3,2-cd] 5] I4k-
15 5-3)-2-$RIE-2 3- S - 1H-BRME-1-35)-4,5,6,7-D0 S -2H-ME R I [4,3-c L mE -2-38) 2K F G A TR R,
SR SRR 143 45 H AL &9 .
MS m/z (ESI):941.4 [M+H]

cn o Dy AV
N \r \ (r;( Ny (\j
o j\\ X, (e j\\
- °oJﬂN> \}-3/ rj_ oo A i N/HN_NP
word N, il e ¢ wiya L e
L, D i e
20 B2 BLA((S)-5-(5-((5)-2.2- = I U S -2H-MEIH-4-2)- 1-((1S,2R)-2- Z e - 1-(5- 34t

-4,5- 51,2, 4-8 -3 By ER P AL )- T H- W] We-2- 33 ) -4- H B -3-(3-(2-( T 4-d3)-2,7,8,9- P U
BiH[4,3,2-cd] M| -5 3 )- 2 B2 3- — S - T H-IKIR-1-3)-4,5,6,7- DU S5 -2H-LE P 3[4, 3-c L I -2-
H)-2,6- —HEIKH RO R, SISTiEs] 144 SR E R LE Y.

MS m/z (ESI): 955.4[M+H]

S
25 SCiAF] 305

ey Py

NI /( Yy

= S / D 2t
'\\\,Doigﬁ'ﬁ = H o i . 0 r \) ) {HN O
\>7\ j‘ 7’ \\-,N/.V. /_N - \ 1 L

ne— SRl The Ncﬂf LN 7 T W S

/)=/ Ni‘\(__j Q - O o ‘K'
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4 L 4-((S)-5-(5-((S)-2,2- FH L PU S -2 1ML R -4-FE)-1-((1S,2R)-2- Z B e -1-(5-F 5
-4,5- 5 -1,2,4-T8 e 30 IR P 2 ) - 1 H-P5| I -2- 3 66 )-4- H B -3-(3-(2-( F 3-d3)-2,7,8,9- DU A
FRI[4,3,2-cd] 5] ME-5-36)-2-FR FE -2 3- — & -1H-BkIE-1-3%)-4,5,6,7-TU & -2H-FLE M 5[4, 3-c ]k g -2-
5)-2,6- IR NI RE, S IBSLHEfF] 145 5B A

MS m/z (ESI):981.5 [M+H]

STt 306

¢o; £0s o
N N,N
NC\/,‘/\\ \ y
;\_} - Oo N_ (\/ HN o
Nc%}N)i/ Q

F—b. U\(S)-2,6-~EF'%-4-(4-EF'%—3-(3-(2-(Eﬁ%-dB)-2,7,8,9-lﬂl%ﬂ%%ﬁ[%&}cd]ﬂ%[Ilélé-
S-F)-2-3FE-2 3- A TH-BRME-1-35)-4,5,6,7-DU S -2H-LL M 5[4, 3-c ML e -2- 28 7 H i A OB
ZRSLE] 170 A Hir L &9

MS m/z (ESI):937.4 [M+H]

ifﬁwu 307

[;Dg ~0.f
_N
N\(\ 7 } ( yo
= Weow o N— 5]
O 5 T R G 0 B “"\,c’

OTNT Fe/ Z/
e S
N=J

b LUS)-2,6- - FIE-4-(4-F %—3—(3—(2-(513%—d3)—2,7ﬂ8,9—Iﬂliﬂﬁfﬁﬁ[&&z-cd] W] -
5-F5)-2-FikFE-2,3- - T H-BKMe- 1-35)-4,5,6,7- DU & -2H-FEE I8 5[4, 3-c TitE e -2-% ) 2K HR /i o SRR,
IR 222 & B AMEE Y -

MS m/z (ESI): 986.4[M+H]

o)
HF,C

B u(S)-l-(z-(4-é¥‘m-3,5-:Eﬁ%ﬁ%%)-zt-Eﬁ%-4,5,6,7-IJ_TI%-2H-uttﬂfié#[4,3-c]uttﬂﬁz-3-
F)-3-(2-(F FE-d3)-2,7,8,9- VU S EE Fi H[4,3,2-cd ] 15| -5 -38)- 1, 3- —&-2H-BKIE-2-F A JR L, S8
SEHEf] 226 £ BAMEA Y -

MS m/z (ESI):996.4 [M+H]

S 309

o
PN 6 N “s
U I Nl o ——— . N_\> = HN_NO
o E s £ F\\/\\ s \NQ
N /‘N‘Ni’\N&O L

N,
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F—H DUS)-6-(FEE 1 5E)-2-(2,2- = B DY S -2H-HL I -4- 56 )-N- T B -N- 2R 2k -6 H- IBE 1y
FF[2,3-bIMens-5- AL M RARL, S HSTiEd] 135 & H iR b &4
MS m/z (ESI): 940.4[M+H]
%‘5@% 310
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LD

07N
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5
ZHE W) 293 K& T, AR R,
MS m/z (ESI): 1010.5[M+1]
S 311
)
i Eooi}
10 Sl 294 & T, BRI BT
MS m/z (ESI): 1020.4[M+1]
SRR 312
i %ooi\
222N 287 &7V, 1BAn e
15 MS m/z (ESI): 964.4[M+1]

SR 313
)
N TN

NG N S

S22 296 A R, SRR
MS m/z (ESI): 978.4[M+1]
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ZFESEF 297 &R, BEIEARTY.
MS m/z (ESI): 1004.5[M+1]
SEHEfF 315

S S 284 WA Tk, 1821 H =4
MS m/z (ESI): 960.4[M+1]
SEhtifel 316

SR 301 WA Tk, BRI B
MS m/z (ESI): 1009.4[M+1]
SERfe 317

0,

X
WA

- y /\i

o N s
4\’& ~( N o
F N N, N
\N\)EIE/‘\/N SRS
N o b
/
HF G

Z S 302 G ROTVE, AEIEAR=.
MS m/z (ESI): 1019.4[M+1]

IR 460 WIS R ITE, B2 HERFEY
MS m/z (ESI): 963.4[M+1]
S 47 319

Y

N\’ N
N
52%}

F
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¥
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MS m/z (ESI): 977.4[M+1]
SEiE] 320

!
"‘Lz}
Nc@ /\/\ ,g iw

DL 5-YR-1-PA TN J-4-F- TH-I5 N JEURL, 25 St fpl 282 16 7 v 13 B Asr =4
MS m/z (ESI): 922.3[M+1].
SEiE 321

DL 5-9R-1-38 A F-4-5- TH-F5| e R JF0RE, 38 852t 9] 67 HA A7 iE18 B s~ .
MS m/z (EST): 971.4[M+1].

SEHER 322

DL 5-18-1-FR T Fe-4- 0 - TH-I5 ey J5oR), 232 Se i) 286 F-4 RT3 H R4 .
MS m/z (ESI): 981.3[M+1].
St 323

¢0s ~OU -
N‘ N\ { ”
W {f >

DL 5-18-4-5- 1-(FF 3E-d3)-1H-M| R J5 R, 5 %?&E@% 67 KB RS B ARFE W .
MS m/z (ESI): 955.3[M+1].

Kt 324
GBs -0
M ,}/
= ﬁ 2
\F 0)\ } - </N HN No
e /‘T/\“N/\ '\N& 1@

HFC”

DL 5-iR-4-55-1-(FF 2-d3)- 1TH-WIEDG R}, 225 STtt] 286 14 & ps vA 18 H bnr=4) .
MS m/z (ESI): 965.3[M+1].
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SEitf 325

<D

.. ) M - ne H .
R - Myas NBos o' e : N
E NG : . ) e

: N SRy

- . . N
- NBoc N o
N -

H—b: DL SIR-4-G-1-(FF 25-d3)- TH-IS| MEFRL- T 35 (S)-2-(4-FFE-3,5- = I FR 2R 3E)-4-

B-3-(2- Pk FE-2,3- A - TH-BR - 1-35)-2.4,6,7-PU - SH-ME PRI [4,3-c ]k Be - 5- R R R N i ok &%
5 SEHfE 25 3 PR R,

MS m/z (ESI): 600.2[M+1].

FD DT (S)-2-(4-F35-3,5- R IR AL )-3-(3-(4-F- 1 -(FH 25-d3)- 1 -1 -5 5L ) -
-3 HE-2 3- A - TH-BR MR- 1 - )-4-FF 522 4,6, 7- VU & -SH-ME P I [4,3-c Mt e -5- SR BR G A 2-((S)-
2,2- - FR L DU A -2H-TE I -4-37)-6-((1S,2R)- 1-(5- 3 T -4,5- 51,2, 4-HE — 3 FL)-2- (- 1-%k-1-

10 FO)FRPIEE)-6H-MEWY 3 [2,3-b] ML -5-FR B 8 oL 256 ST 9] 25 36 =D FI2E DY 18 2179
MS m/z (ESI): 923.3[M+1].
STt 326

PLAL-T 3 (S)-2-(4-5(3E-3,5- — B K HL)-3-(3-(2- 38 P 2£-2,7,8,9- VU A B 3£ [4,3,2-cd] W]
15 BAR-S-JE)-2-FRHE-2 3- T A -1 H-BRME-1-28 )-4-H1 252, 4,6,7- DU & - SH-ME P 5 [4,3-c T e - 5- R R e
A1 6-((18,289)-2-GR TN R F H 3L )-1-(5-Bk e -4,5- A -1,2,4-18 — I -3-F0) IR TR 55)-2-((S)-2,2- — H!
F DU S -2H- MR -4-355)-6H-ME N [ 2,3-b LM% -S- 3R R A JE R 2% St 25 38 =B BI04
Fr=4.
MS m/z (ESI): 1016.4[M+1].
20 SEREf) 327

GO,

DURL-T 36 (S)-2-(4-f36-3,5- — L S 3 ) 4- 3k -3-(3-(2-( 95 -d3)-2,7,8,9- WU AU M i 3
[4,3,2-cd]W5|me-5-J)-2- Ik -2,3- - 1H-BKIE-1-58)-2,4,6,7- DU &- SH- ML H: [4,3-c L e -S-FR R
BRI 6-((1S,28)-2-(Fh P S8 5 F 6)- 1-(5-F k-4, 5- - &(-1,2,4- B8 330 IR 5 3)-2-((S)-2,2-
25 WIILDYS-2H-MEA-4-35)-6H-ME WY 3£ 2,3-b LA -S- R TR N F R85l fsl 25 3= AR IIE
CE/R
MS m/z (ESI): 993.4[M+1].
Shitfsl 328
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PLAL-T 3 (S)-2-(4-F3E-3,5- — R HFE)-3-3-(2- A P F£-2,7,8,9- U S & B 3 [4,3,2-cd] M|
-5 HE)-2- B HE-2,3- T - I H-WKIE-1-35)-4- 1 3E-2.4,6,7- U - SH-IERE I [4,3-¢ MR -5- FR 12
1 2-((S)-2,2-— H FE PU S -2H-AH I -4-F£)-6-((1S,2R)-2- £ B Fh-1-(5-FR Fe-4,5- 51,2, 4-W8 — -
5 3-E)IRPIEL)-6H-MEW; I [2,3-b] k-5 SRR A R R SEHE G 25 55 =B AV B 1F 217
MS m/z (ESI): 970.3[M+1].
STt 329

PARL-T 3 (S)-2-(4-5 3E-3,5- = F 8 3k )4~ B 3 3-(3-(2-( FF #£-d3)-2,7,8,9- U & W B I
10 [4,3,2-cd]Mgme-5-35)-2- -2, 3- — 5 -1 H-BRAE-1-35)-2,4,6,7-PU 5 -SH-MEE - [4,3-c ik be -5- R IR
BT 2-((S)-2,2- — H 3k U & - 2H- ML R -4-75)-6-((1S,2R)-2- Z e dt - 1-(5- ik 3 -4,5- —5-1,2,4-ME —
W3- F)ER TN B )-6H-IEE Wy T 2,3-b ]Ik A& - 552 I A JFURL 228 S itufy] 25 55 =0 RS DB A5 31 7240
MS m/z (ESI): 947.3[M+1].
SEHEf 330

N Z; s,
\
FooN
oA
NC /\ H
— N\\mN
=

15
PLAL-T 3 (S)-2-(4-FHE-3,5- 7 HI R R )-3-(3-(1- IR TR L -4- Fa- 1 H-M5] -5 5 )-2- Bk HE -2, 3-
T 1TH-R M- - )-4- HI B2 4.6, 7-DU AR -SH-FHE PR 5[4, 3-c LI -5-FR R TS A1 5-((S)-2,2-— HI LU
S-2H-TE M -4-25)-1-((1S,2R)-2- Z BRI -1-(5-Fk 2 -4,5- —5-1,2,4-B8 — W3- F)IA P 8- 1 H-H5] e
2R A JERL B2 ST 25 5 =B R PUSE R R REY)
20 MS m/z (ESI): 926.3[M+1].

SEtfe] 331

DL 2-7R-3,5- ARy N JEURL 225 S ) 282 (& T RS B
MS m/z (ESI): 1008.4[M+1].
25 S 332
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DL 5-9RRTR B8 A J5URE 22 St ] 282 A T iEBEIY).
MS m/z (ESI): 938.4[M+1].

SEht o] 333

\
Fﬁﬁm

PLRL-T 2 (S)-2-(4-%-3,5- = FH R K3 )-4- HI R -3-(2-F 2 -3-(3- Bk -2, 3,6, 7- I - 1H, 5H-
MLE (3,2, 117 K -9- 6 )-2, 3- — &~ 1 H-BEME-1-3£)-2 4.6, 7- VY (- 5H-AIL P S [4,3-c AL e - 5- 5
BEAT 1-((18,28)-2-CGF 7R S FE B 3k )- 1-(5-3 56 -4,5- —5-1,2,4-NE — I3 36 FR T 35)-5-((S)-2,2-—
FR ik [0 &5 -2H- MLk g -4- 45)- 1 H-T5 D=2 SR IR R J5RL 225 SETifady] 25 85 =0 F S U043 2174
10 MS m/z (ESI): 976.4[M+1].

SERf9) 334

PLRL-T 3 (S)-2-(4- 5 -3,5- - 3L 2R )-4- F 35k 3-(3-(2-( P 3 -d3)-2,7.8,9- VU & I P 5F:
[4,3,2-cd WG| M-5-J)-2- k-2 3- - 1 H-BR M- 1-5)-2,4,6,7- VU - SH-ML E 5[4, 3-c ]I BE - 5-FR R
15 F&HT 5-((S)-2,2-— W R PYA-2H- N i -4- 55 )-1-(6-(5-Bk E-4,5- —-1,2.4- V8 i -3-H)-3- | 24 —
FR[3.1.0] L J5e-6-35)- 1H-W| Be-2- 3R BN S R 225 sSiiilatpl 25 S8 =SBRSBI AS 274
MS m/z (ESI): 952.4[M+1].

CD o coy _D [=+% ol
Wt oy N e i TR Lt
P \'. o 5 v R 8 \.
N . . ARV o PR E

UD i ey HNQ o . HY v, ‘M . s HN
. N e . N N -oow Lo
F N .»'N. oo oy 4{ - L. P

o

e ° Wi Men

o SEhE ] 334 TR 045 2] 334-1 1 334-2
20 MS m/z (ESI): 952.4[M+1].
St 335
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CD3 O-VV
N )
N' _5)

<
]

HN)\O

%} N,

PURL-T 2 (S)-2-(4- i -3,5- — H L 2K 3t )-4- H % -3- (3 (2-( H %= -d3)-2,7,8,9- 0 & VE P )f
[4,3,2-cd]V5| Me-5-3E)-2-Fk FE-2 3- — & -1H-BKME-1-3%)-2,4.6,7- MU & - SH-ME R I F[4,3-cMERE -5-FR iR
BE AN 5-((S)-2,2- — H1 J= T & -2H- ik MR -4-56)-1-((1S,28)-2-(2-F F A Je-2-%-1,1,1,3,3,3-d6)-1-(5-
FREE-4,5- 5-1,2,4-W8 PR3- B) R Y 2K )- TH-I5| k-2 3R B N TR 2256 ST ] 25 28 =0 AR 1Y
P Eilaat/R

MS m/z (ESI): 974 4[M+1].

STt 336
Y ,
W N
]

L/

*@

SieaL )

PALARL-T 8 (S)-2-(4-F-3.5- — H B IR B )-4- 3L 32 (3 (2-( i -d3)-2,7,8,9- U &, 1 P I
[4,3,2-cd]"5[Me-5-F8)-2-Fr k-2 3- = S - 1 H-BKIE-1-3%)-2.4,6,7-T0 & -SH- ML IF[4,3-c ML NE-5- R R
BEAT 2-((S)-2,2- — FF 3 PO & -2 H- M -4-35)-6-((1S,28)-2-(2-F2 T T e -2-36)- 1-(5-91 J-4,5- — &
1,2,4- W08 W30 PR P 9% )-6H-PE 93 2, 3-b b M -S-FR BR R SR R 25 Szt 25 28 — 2D A8 Y
SIS

MS m/z (ESI): 997.4[M+1].

St 337

AN T e

- o'iJ_‘ﬁ.\; - “'F'QLN\‘ ‘ fq
' R

HF—: LL(3aR,6aS)-TUEIKIEIF[3,4-d][1,3.2] ~MEMEME 2.2- — S b PFI(S)-6-(FREE 1 3E)-
2-(2,2- WL U S -2H- ML -4- 55 )-N- FH BE-N-OR -6 H-BE Wy 9 [2,3-b] L s -5- R Bt e A Bk, 5
M Shtfy] 65 28 =SB /G M H MGG .

MS m/z (ESI): 446.1[M+1].

535 DL 2-((8)-2,2- FFE DY S -2 H- ML I -4-35)-6-((1R, 58, 61)-6-(5- 1 55 -4,5- (- 1,2,4- 1
T3 3)-3-4 % T FR[3.1.0] L -6- 2 )-6H-ME Wy I [2,3-b] L RS -5-FR R AN (S)-1-(4- T - 1-( FF 3k-
d3)-1H- 5] 185 F6)-3-(2-(4- -3,5- — H S 2K JL)-4- F FE 4,56, 7- U0 & -2 H- VI e [ 4, 3-c ] ik i -3-
F)-1,3- & 2H-BRME 2N R R, SRS 65 2B LB A B LAY

MS m/z (ESI): 920.4[M+1].

SRt 338

3-((3R.41,5S)-4-(5-((S)-2,2- — F H: PU S -2H-ME A -4-3)-2-((S)-3-(3-(4-Ft- 1 -( FF B -d3)- 1 H-)

M-S )-2-FHE -2, 3- - TH-BR MR- 156 )-2-(4-9-3,5- — FH L 2 AL )-4-F AL -4 5.6, 7- DU -2 H- I 14
I [4,3-c]PHIE -5- 35 5L )- 1 H-W5| M- 125 DU S5 -2 H- P I -4- 25 )-1,2, 4188 — 145 (4 H) -
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Nng (o
TS |
= %

B 65-1 A T IER 24
'H NMR (400 MHz, DMSO) & [12.25 (s) and 11.59 (s), total 1 H], 8.32 (s, 1H), 7.65 (d, /= 8.8
Hz, 2H), 7.50-7.44 (m, 2H), 7.29 (d, J= 8.6 Hz, 1H), 7.19 (d, J = 6.2 Hz, 2H), 7.09 (s, 1H), 6.97-6.87
5 (m,2H), 5.68 (s, 1H), 4.27 -4.07(m, 3H), 3.83 — 3.63 (m, 5SH), 3.13 — 2.80 (m, 4H), 2.26 (s, 6H), 1.68
—1.42(m, 8H), 1.28 (s, 3H), 1.19 (s, 3H).
MS m/z (ESI):914.3 [M+1].
S 515

g
%p\rw% Bog (p{’
Bon ":@ o
o

10 B u(s-%vﬁ%#ﬁx%)ﬂ#m&m%Jﬁ*iﬁ%EPI‘Eﬂﬁx G BRI EE B4,
MS m/z (ESI): 454.2 [M+1].
B0 PLS-R-1-((R HE-d3) WA 3E)- 1H-114-ZK - [b] B Wy 1-S 0P AI(S)-2-(3-2F 15 3-4-
TR )-4- FF 3.2 FiR -2, 3- T A - TH-BK M- 1-3k)-2.4,6,7- 0 - SH- Ik I8 1[4, 3-c itk B -5-JR R
BT RS N2 B S d] 175 35 =28V A R EE Bisr= .
15 MS m/z (ESI): 927.3 [M+1].
=5 ZFMAREHRE] 515-1 i 5152
MS mv/z (ESI): 927.3 [M+1].

St 516
o Qi g §}§r&§%
20 H—F: 78250 mL RVIEFR (R) 3-8 45-3- HW%WE (10 .0g, 90.78 mmol)¥% T Z.

FE(50 .0mL), ZRJFIIA=Z0(11.02 g, 108.93 mmol)Fl HMEHE(5.78 g, 108.93 mmol), W
TRAE 70°C THEFE 3 . FILRMN, BAEEER, WRESEEFY (R)  -3- (Q-FH2H)
FA) 3-AHERER (21.0g), FF: 87.8%.
MS m/z (ESD): 164.1[M+1].
25 F DR 3- (QRIEZH) FH) 3RS AR R S% S0l | 437 5
MS m/z (ESI): 909.3[M+1].

IR S v] 27 S 1 )15 3]
5 e 6 &R MSm/z | it &g MS m/z
1 (ESI) il (ESI)
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339 936.4[M+1] | 340 943 4[M+1]
LA 7-1R-6-F8-1-F 34, 5-
TE[1.2.4] = M H [4,3-
a] Mk Ay JE R
341 904.4[M+1] | 342 905.4[M+1]
PL 798 -4.5- — & Y M 9
[1,5-a]Empich At
343 906.4[M+1] | 344 ~ 907.4[M+1]
A
£§: 2?
D834 S -TH- At yat
[14] 50 4% BE B FE [4,3-2] DL 8-iR-3.4- "5 -2H-#3F
Mg W Sy JE s [4,5]BK M [2,1-b][1,3]E %
oyl
345 Y 9354[M+1] | 346 | o ”g 946.4[M+1]
Foi} ; ( HN)‘J\NQ o
PL 5-75-4-F-1-2R TR 2 - L 9- ] -23.6,7- U & -
TH-W[ I (Rl R E1 4 1H,5H-MERE FF(3,2,1-1) ] Ik
o -5-EAAN A (A4 E1
0T S T 225 STt 25 4515 2|
i | tEmE R MS S | AR MS
il m/z il m/z
(ESI) (ESD)
347 950.4 | 348 934.4
[M+1] . [M+1]

PLOS-JR-1-F13E-2.3,5,6- V] S 42

5| WA IhH- 3 ,4- ML -2 09 e )

DL 5-3R-1-H BRI e dg-1,3-P
k-2 A4 S k)
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349 . - 936.4[ | 351 923.4(
O?\NIJ . M+1] M+1]
° ﬁi} HN{J\NP
DL S-iR-1-FdE-4 5-— S -2H-1Z
Mk -3, 315 R vk - 2- il oAy SRR
350 9253 | 352 9213
[M+1] [M+1]
5-P5-1-FR TR -4 5 - T H-15] e 0 PA 5-5L-1-FA TR k-4~ - TH-P g
(S)-2-(4-%-3,5- — FH L IL)-4- (8)-2-(3-FF T H-4- G 2K B )-4- FH B
B 3E-3-(2-TfAR-2,3- & -1H-BK S3-2- P H 2,3 E -TH-TR M -1-
M- 1-35)-2.4,6,7- 0 & - SH-FHE e 3£)-2,4,6,7- V0 &-5H-HEME 3 [4,3¢]
H[4,3-c]HLE -5-FR B AL T 2L M IE -S-FR MR T s A b
353 v 937.4[ | 354 936.4
“\i@ M+1] [M+1]
/
Fﬁ*
b PL 9-1"-2.3,6,7- V0 &-1H,5H-ML e
PL 1-((18,28)-2-F3&-1-(5-F5 & FE[3.2,1-ij e Ik -5- B A1 (S)-2-(4- 5,
-4,5-T5-1,2, 4 T -3 F0 R -3,5- T R BEOR A )-4- H B 3-2- T
P 3% )-5-(2,2,6,6- P9 F 3 P & - % -2,3- = & -1H- Bk M -1- FE -
2H- L -4-FE)- 1 H-M5| - 2-FR 8 2,4,6,7- VU &, -5H- Ak M 3F [4,3-¢] Ak
i 175¢ AIEE WE-S-FRERAN T HE M IE )
355 |, 932.4 | 356
”/ { [M+1]
. o]
HN)J\O

F~" : e
- N@N 5

P 9-1R-2,3,6,7-PU%-1H,5H-E
I I[3,2, 1-45] A -S-FRAI(S)-2-
(3-FRTA HE-4- T AR 5 )-4- T K- 3-
Q-$ e 2,3- — &(-1H- Bk M -1-
3£)-2,4,6,7- VU & -5H- L W 3F
[4,3-c]bRE-5-FRBR ST &g N
o

PA 7-¥8-3,3a- & -SH- 2 I [d] Atk
FF[2,1-b]1, 3148 1 2H)-FRAN ($)
-1- (2- (4-F-3,5- - FREIREL) 4-
HI3K-4,5,6,7- DU S -2H- AL W I [4,3-
c]MbrE-3-56)-1,3- ~ 5 -2H-BkmE-2-
WA Rk
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357 948.4[ | 358 1002.3
M+1] [M+1]
PL(S) <9- (3- (2- (4-%-3,5-
TR FE ) -4-FFE-4,5,6,7-1 PL(S)  -9- (3- (2- (4-8%-3,5-—
E -2H- Mk W IF [4,3-¢] ML BE -3- FREZRE) 4-HH-456,7-JY%-
H) 2-BAEE-2,3- T &-1H-IK 2H-ME I [4,3-cHERE-3-22) -2-Bi
Meo1-3E) -2,3,6,7-PU%(-1H, 5H- HA-23-TF - TH-BEme-1- 5 -
M 33,2, 1 -] P Ibk-5-BR AT 5- 2,3,6,7-M0E-1H, SH-MLREIF[3,2,1-
((S)-2,2- — F 3L PU & -2 1L i - i1 IbR-5-BRAAT 1-((1S,28)-2-(( %,
4-FE)-1-((S)-1-(5-FkFe-4,5- & R ) 1-(5- 3 -4,5- — -
1,248 43 B RE[2.2] b 1,2,4-H8 — - 3-E PR TR 45)-5-((S)-
-1-3)- 1 H-M3 We-2 SR TN IR 2,2- = H 3 U0 A -2 H- Nl I -4- B )-
TH-M5[WR-2- 32 B2 A TR )
359 o 992.4 | 360 934.3
\\’N(i : [M+1] [M+1]
— [}
%5%3 Nel [Z_NP
fN’\r”\N/&
N 'k // e}
381 <f
PL(S) -9 (3- (2- (4-5%-3,5- L (S)-9-(3-(2-(3- ¥ TA % -4- L K
THIRIRIL) -4-FH3-4,56,7-1Y Fy-4-H 3 -4.5,6,7- VU &, -2H- Atk 14
& -2H- Mt M I [4,3-c] WL g -3- FE[4.3-c]MErE-3-3)-2-fift-2,3-—
) 2-TEIE-2,3- T H-1H-IK S-1H- Kk -1-3£)-2,3,6,7- PU & -
W13 -2,.3,6,7-PU%A-1H, 5H- 1H,5H- B B 5 [3,2,1-1j] /48 Pk -5- B
MEIE I [3.2,1-1j - 5-BR AT 1- FI(S)-7-(2,2-— H & DY 41 -2 H- ML
((1S,29)-2-( 34 1A S Ak F 3 )-1- A B )-3-(1-(5- B L 45- T & -
(5-3H-4.5-—F-1,2.4- B —wg- 1,2,4-18 — W3 FE) IR P L) U
3-HOMPIE)-5-((S)-2,2- i & 2R A R
VY & -2H- ML IR -4- 3 )- L H- 5] e -
2- A ER
361 9223 363 | 958.3[
[M+1] " M+1]
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510 o0, 934.4[M | 511 926.4[
NQQ +1] M+1]
e HN{J:‘P
F—/ A N V;_;:N N,
L |
PL S-(ZRIE FHE)-2,2-— H DL 2-5 P AR A - 1,3- i R
13- AR R Bk
512 971.4[M | 513 v 957.4(
+l] N\'NC M+1]
DUR 2K -4.4- — SR IR e - PL 5-(C R F 38)-2,2- — -
1,2- N EA 13- 5 R
514 949.4[M
+1]
PL2-F A A #E-1,3-2
A AT

CLUR &5 A MR w3t — DR B A A B, (HIX S St f91] 5 A v PR 1) A i B PR L
— BRPULEVHFIBN GLP1 AT MR =4 cAMP B8 /1K
1. SEEHM:
ARG H MR A YEeE R A GLP-1 2R BE 77 Bl J5 BB A cAMP
] ECso RALAE WX N GLP-1 SZ AR IS BE
ARSI SRR LI E 30 8.
2. SEESRAIES
2.1 SEER A
AR i (BioTek Synergy H1)
I 22 (Eppendorf & Rainin)
2.2 S
DMEM/F12, B&EEH, 384 {Li, IBMX, Cisbio cAMP - Gs Dynamic kit

3. BT

MR B R E RN GLP1 2R FR 3 4 i ¥k CHO-K1/GLP-1R/CRE-luc, JAA 37°C7K
Wi GE R, F DMEM/F12 357828 5 8, 30 5 /& e — m A4 i, 4 S5 22 il ED 2 0.1%
B&ER 1Y) DMEM/F12 8575 H &, B0 5 B A SE9e 22 phylo i i i % 7, L 1500 M40 i
/SuL/ALII R FEAE T 384 FUMR, SRS EALINN 2.5uL 2 e dl vy IBMX TR, IBMX £k
FEA 0.5mM, ULz 2.5uL BREEMRE AL A FE M (1000~333.33nM #2465, 3 fikike, 12 K
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FE), 1000rpm B0 1 204, 37CEFEME 0.5 /M. [ Cisbio cAMP - Gs Dynamic kit #E47
1M, ¥ cAMP-d2 A1 Anti-cAMP-Eu3+-Cryptate 7% ¢cAMP Lysis & Detection Buffer #F¢
18 f5A1 20 f57RA) . BN SuL #ke 5 i cAMP-d2 ¥, 1000rpm 2.0 | 435T, 7E% 30
RS, FEIN SuL FB 511 Anti-cAMP- Eu3+-Cryptate ¥, 1000rpm &0 1 708, =&
BECHEFR 1 /N . fE ] Biotek Synergy H1 B bR AT HTRF (945 5 32HL, Uk #KN 320nm,
KA A 620nm 1 665nm .
4. SEIGHAR LI

HHEAESIE (6650m/6200m*10,000), FF7E GraphPad Prism 10 4555 LA 5B ik
FEAE RV S HO7 BT IR LA, B H ECso .

5. SLIRSEE:
BT E T EEH, AREAEYRIE hGLPIR FaiZ 40tk 0.5 /N P24 cAMP BI5E236
W, BoR R 1 R4 cAMP H ECso .-
xR 1 AR ISLHEBIA S YA GLP1 SR Fa A bk 4= cAMP 1 ECso 1H

S 9] ECso (nM) K71 ECso (nM)

1 0.37 67 1.4

7 0.30 144 1.0

8 0.51 162 0.25

15 0.32 285 0.71

19 0.88 287 0.9
23 0.14 339 0.51
41 0.9 342 1.5

61 1.39

LIRSS SRR, AR W SIS VN GLP1 SRR H 40 IR 7= 4 cAMP [ S50 v,
R R AR

T AR YIHIEA GLP1 AR =E cAMP B8 A7 2
1SS EH M. 2RI H RSS2 R m A GLP-1 SZRIEe ). Wl il
BAE R cAMP 1) ECso RAFAAPINT N GLP-1 SZ R 118 e
A S LA YRGB 2 ANA
2. SEEGRFFIAS
2.1 BN AR
BEARA, FEHEAR
2.2 LR
DMEM/F12 5775, BEH, 384 fLM, IBMX, Cisbio cAMP - Gs Dynamic kit

3. LTIV

MR ZECHE A B R AF TN GLP1 SZ2 (R FR R 4R M & CHO-K1/GLP-1R/CRE-luc, T 37°C7K
Wi PR G, F DMEM/F12 Br 56 R, B0 5 ia s —man i, £ A 2238 22 vh i B0 75 0.1%
B%EE H Y DMEM/F12 $55R 5 R, B0 )5 FHMEH SEI 2P A B4R, B 1500 AN4HHE
/SuL/ALEI S FEAE T 384 FLIG SRJSEFLINN 2.5uL 2R e A IBMX TAE T, IBMX 2K
9 0.5mM, PLJ 2.5uL #EERBE LA YIRE M (1000~333.33nM #2445, 3 f5FRE, 12 MK
JE), 1000rpm 2.0 1 5048, 37°CHFEIHE 2 /M. i Cisbio cAMP - Gs Dynamic kit FTH
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M, ¥ cAMP-d2 1 Anti-cAMP-Eu**-Cryptate 775 H] ¢cAMP Lysis & Detection Buffer #if¢ 18
50 20 59851 FFLIOAN Sul FRRJE B cAMP-d2 ¥, 1000rpm 20 1 2081, E% 30 £
VRBA), B SuL #BE ) Anti-cAMP- Eu3'-Cryptate ¥, 1000rpm 550 1 4040, =0
S 1 /N . {8 Biotek Synergy HI BEFF(XHET HTRF #4550, WA KA 320nm,
KA A 620nm 1 665nm .

4. SEBSELE AL BTk
THEESHAE (6650m/620nm*10,000), FF7E GraphPad Prism 10 HU¥ {55 H A S8 ik
FEMER IS HO7 TRk LA, 5 H BECso fH

5. SEUGEEE:
WL ETRE W, AR A Y hGLP IR i 40 ik 2 /N 72 4 cAMP (fs28e 1,
BN IIER 2 iR A cAMP (1) ECso fH
%2 AR WISEHAIAL SR A GLP1 S A Fa i 40 ok ™= 4= cAMP [¥] ECso 18

S it 51 ECso (nM) SR ECso (nM)
34 0.11 174 0.15
43 0.06 187 0.08
49 0.032 190 0.04
50 0.053 194 0.009

65-1 0.06 195 0.035
67 0.024 200 0.09
68 0.016 282 0.074
143 0.013 285 0.09
144 0.05 338 0.023
162 0.10

= AR\ EYHEIREZST GLP-1R AJRAL/ BUE R 2 A5

PR AR K AR IRS 297E GLP-1R A4k CS7BL/6 /NRAIIEIERE & (ipGTT) %
36 xR TR I

2. SEISHMK

C57BL/6_hGLP-IR, MEtE, 5-8 J&: M@ TAER: HTRYV: WE/1RMEEG BE.

3 SEERHRE R b2

3.0\ SEERHT—K, WRIESIRE AT RENL S0, B4 5 W TR s ZR il 2t
BN IEE 160 BLE,

3.2« (EHZEKEH] 0.2 g/mL R ETFIAW, £ 0.22 pm AR L IE S % H

3.3 MHRHR, S2ynTiEd By RiE KN B4 R s (E, M Baseline 18;

MARRRTT ¥ K AN B TIRER[N, HPRERERIER RO, R85BT 18 L0
B, FERE VWM, Y555 2 7 I00IR 2 425 0 110 b w48 AR ) i 4 ;

3.4, WAESIEEBATE AR T RIMBARTE. 4251 h 5, REES X3
FIIBEAE, 028 0 min ILFHAHE ;

3.5, BEFEIRYE R E, SZRIRE A S A SR & BEVA WG, ARFUN 10 mL/kg,  B&THE 7
BN 2 g/kg:
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3.6+ TELlKEHE 2 BA RS 150 304 60+ 90 AT 120 min Ji5 20 SIIE4F /N BLA% I KB
FRIC T (A1 R1H

3.7 WREHG, sk E ke,

3.8, HdmAbI:

exi A (BG)-B[AIh 2k, FEih S p-nf i ph 2k A, FE AR

AUC (mmol/L.hr)=(BG0+BG15)x0.25/2 + (BG15+BG30)x0.25/2 + (BG30+BG60)x0.5/2 +
(BG60+BG90)%0.5/2+ (BGIO+BG120)x0.5/2.

¥E: BGO. BG15. BG30. BG60. BG90 f1 BG120 4> MR ETAFERT (Omin). ARG 15,
30, 60. 90 AT 120 min I A i KE{E .

R IEAEA I 18] A P~ 25 MOBE A R0 IHE AUC 158 %1 18] U AUC FOIMLEE R R, 5T
AT RN P = (B IR 4R AUC — 45 25 LI/ AUC)/ A5 AL 5 HE 41 1 b
/AUC*100%.

% B SR AL S VD BE A At /S LR, IR R B R T20%, ALk th 4 4 i b
NERKT40%, FRIELESYIMBE R FERKRT60%.

M. A& BEHEDKIHAZSTCDAHFDE R EFE M GLP- IR AL/ A EMF R
FIFE

1. SIS H Y.

Z R H B T R 4 & 9 K W1 45 25 5 CDAHFD & i o B M 9% A9 GLP-1R A 5 1L
CSTBL/6/IN B ) % 22 A8 £ 52

2. SESERIRI R

C57BL/6_hGLP-IR, HEVE, 5-8JH, WHHRBER O EZARER M ARAF .

JETEL = . A e AR S R 1R (CDAHFD (Choline-deficient, L-amino acid-defined, high-
fat diet), W H _FETHIREDFHAFR A (Research diet-A06071302)

B TAESR (CI2F, JRM RSEIG s d a IR A F

T RKF (BSA2202S-CW, FEZHHH

3. LUV

3.1 ERFRIFEE TR YR, B C5TBL/6 /NRARYE A EFENL - B4, 2 —24H°N Blank,
7 1, MEFRIEFAEERL, RANIERE, EREIRTR, RReBsig& .

3.2 CDAHFD MEFR5E 4 1, KB H s iR B R s FENL 4, 4 7 R, 55—4H°N Vehicle
ZH(Vehicle: 10%PEG400/10%PG/80% glycine buffer (100 mM glycine, 26 mM NaOH, pH 9) buffer), %
TG, RERMAREHMN, AR HRA THNAEY, BZRAMAN 21 K, BRI,
TN 03mg/kg « Imgkg « 3mg/kg  10mg/kg, A4 FIN 10 mL/kg. Blank 414%%:
WEFRIEF R, AR IR REG TG .

3.3 438K E LR Day 0.

3.4 BRIRGE 250, B AT AR E S C S B , ARIBARE AT RS 25, 4 2508 F 8 10 mL/kg.

3.5 NI 0 RIFSh, H=R—WK, ME&KEPRBEEE, BRANSRREL LG R
TR FHC SR IR R .

3.6 Day 21 £& 139K, ARHE - SRR VR e SR BE AT /N, ISR S 8 CFFS B [

AR B BE4T PRGN, BUMmyESE T mAEfLAGM (ALT, AST, TG, TC, LDL-C).
4. SCISEUE AL TR J SR AT

XA 24 /N B AR B RAR B AR AL R AT B A G i . AR AR R 5L (BWt-BWO)
/BWO X 100%. BWt K/RLIEH ¢ KI/NRMAE, BWO KRSTEHE 0 RIF/NRIAE,

BEEITE: GRINE (9 - #MEE (g / Sz, BitEaEAA%NS R
VI REERENSAL
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SEUGHH H GraphPad Prism#X A2 HTAIVE R . P4 2 B EEECR F t-test 7 vERE B . —2HELE
¢H [A] b FH one-way ANOVA 7V 36 . p<0.057€ SUCNZEFA iR &,

LI LR W T RIS,

=3 AR SV I 2565 CDAHFD = 5 TR R FR A GLP-1R A JE fb /)N B R 3 R & 936

Sl #lE REASLL (%)-D21
S 167 3 mg/kg -20.34%
SEitif143 3 mg/kg -19.43%

. 0.3mg/ks -10.40%
5y 1 o D
SKHEI144 Img/kg -14.70%

. DMREGRI T FI- R

1. PR B

A Balb/c /NSRS, TR R IINAY), 15 5 mg/kg IR T ARG ZI X 1 mg/kg 71
B IHRAHEINEAER (L) MZREI12ETN.

2. ST

2.1 SEUGZ

AR SEHEI A, B

2.2 LAY

Balb/c /NRAFH 3 K, MM,

2.3 54T :

FARSA 2525900 ) 10%PEG400/10%PG/80% glycine buffer(100 mM glycine, 64 Mm NaOH,
pH 10) buffer.

& PEG400 10ml, PG10ml, 80ml (100 mM glycine, 64 Mm NaOH, pH =9) #-F 100 ml
ZEML, e, RA). HEE, SRS

Single PK: FREXSZHEFIAL SN 4 mL SIS T, IO ZIRW, A5 10 2080, H217T
BIETEIRW, WM 0.5 mg/mL.

Cassette PK: FREVEE EAHUTSCHEH] 5 MEEPINAN 4 mL BEFIRFIRS, AN ZER, #
710 38R, SEITCEETE IR, WA 0.5 mg/mL.

Ik A 2525 . 5%DMSO+10%Solutol HS15+85%PBS

PRSI E Y, Tk 20 AR LR S mA 5% DMSO, iRlie. #7F 2min, 584
R, BN 10%Solutol HS15, ¥R JiE. #4 2min, 356 M, BJa A 85%PBS, JRjiE.
A Smin, 1 0.22um JEME, BB EOEEHER, WEN 0.2 mg/mL.

2.4 $BY:

Balb/c /N 3 H, HEME, ZE—®RESH pos FIEN Smgkg, 4AZ{ATH 10 mL/kg.

Balb/C /MR 3 H, HEVE: Z2BE—RJE00 IV 42, FE A 1 mgkg, L24ER 5 mL/kg.

2.5 Hmk iR

MBEREE: ANR TR Z)5 0.083 (IV). 025, 0.5, 1. 2. 4. 6. 8. 24h fRIER
I 0.04 mL, &+ EDTA-K> PLéEEH, 4 °C 6000 rpm 2 0r 6 min 2 MK, F-80°C {4F:
4G 4n ke,

2.6 P AGHE.

1) IMFFEE 40 uL A 160 pL ZJEVTHE, RA S 3500 x g 5.0 5~20 438 .

2) HUbE S BiEE AT LO/MS/MS S T Aelifb SR, LC/MS/MS 3 BT 2%«
AB Sciex API 4000 Qtrap.

® A% AE: Shimadzu LC-20AD %
® {fifft. Agilent ZORBAX XDB-C18(50x2.1 mm, 3.5 ym)#E4H: A K 0.1%
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H RS /KIS, B BN 2
® Jiid: 0.4 mL/min
® VEIBLISTIA]: 0-4.0 208, BRI T

W IR)/20% | A YR B ik
0.01 90% 10%
0.5 90% 10%
0.8 5% 95%
2.4 5% 95%
2.5 90% 10%
4.0 Stop
3. R RHrHr
5 25R8h 715 EE 24 WinNonlin 6.1 1158432, NRAMRILGLE RN TR 4 Frox:
= 4. ARBALEVRD R ORGAH R 1558
AUC 0-t AUC 0-c0 MRT 0-c0
Parameters tmax(h) | Cmax{ng/mL) t1/2(h)
(ng/mL*h) | (ng/mL*h) (h)
St 7 0.5 2970 10324 10768 1.6 2.8
ST 25 2.0 2057 30498 39006 10.7 152
S 32 1.0 1044 8986 9322 5.3 6.7
STl 34* 1.0 1510 12052 13316 7.8 9.0
S 35% 1.2 3073 32868 40998 10.3 13.9
STt 49* 1.0 2430 15698 16631 6.5 7.1
St 65-1* 2.7 1220 10636 10946 4.8 6.5
SEHEfs] 67* 4.0 1430 11219 12121 7.6 8.2
STt 143* 2.0 1204 12212 13260 6.9 9.0
S 144% 3.0 2237 23506 35060 15.7 20.8
SEHER] 194 2.7 1843 19136 32185 19.9 26.6
S 282%* 2.0 1510 15026 18163 9.7 13.0
St ) 287* 1.0 5323 27885 27973 3.0 42
% *{{&K “single PK”
3.4 SLIRES IR
10 TSGR, ARG SR RGN, BFEE AUC figoK iz
WREL Crnax #RRIN R 1T
75+ SD KR#Mah 71202
15 PL SD KB AZRZ, WL T EMSEEs], 7E 5 mgkg &8 T MRS 24575 KRR
W 2R ZARBN J154T R
2. R T &

2.1 RIS Z e

AR, Hil.
20 2.2 R

SD KEAFH 3 R, Mt

2.3 #il54ab 77 -
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RS 2525 HME 1 : 10%PEG400/10%PG/80% glycine buffer(100 mM glycine, 64 Mm NaOH,
pH 10) buffer.

E I PEG400 10ml, PG10ml, 80ml (100 mM glycine, 64 Mm NaOH, pH=9) Z-F 100 ml
FE, W, IR A, HEEEER.

FRECSZ B A M 4 mL BEERF, IZETR, Yol IM NaOH 1875 PH 2iaE 5
FEH IM HCI [F19H %] PH 9.0-9.5, #7510 08, ARITCEEEERTR, WREN 0.5 mg/mL.

F A 25 29I H) . 5%DMSO+10%Solutol HS15+85%PBS

RSB AT, 154 28 BB ERpISe A 5% DMSO, . #F 2min, fHH5E4
AR, FEIN 10%Solutol HS15, ¥ JE. # A 2min, 1 H 564 EM: 5 M 85%PBS, JRiE.
A Smin, I 0.22um JEME, S BILEEHETR R, WEN 0.2 mg/mL.

2.4 B

KR 3R, B, 2E&—%E59 po.s FIENSmgkg, HEER 10 mL/kg.

KB 3 R, MM 2G50 IV 47, FERN 1 mgke, S S mLkg.

2.5 FEimRAE.

KERAZHMAEZ )G, 150083 (IV). 0.25. 0.5, 1. 2. 4. 6. 8 F1 24 /NS, S #iES
kKA 0.2mL, BT EDTA-K &, 4°C 6000 rpm B0 6 min 2B 1M, T-80°CIRTE,
BE)E 4nh HER.

2.6 B AL

1) IR R 40 uL NN 160 uL ZJFUT0E, TRAJS 3500 x g B0 5~20 734

2) BuabH G BBV 100 ul #H4T LC/MS/MS 4 R I SR B

2.6 WAHSHT

® WA A{: Shimadzu LC-20AD %

® T4t AB Sciex API 4000 5 1%

® (Aiffl: phenomenex Gemiu 5 um C18 50 x 4.6 mm

® FEFAH: AN 0.1%FRKE, BN FE

® Jiif: 1.0 mL/min

®  VLBiHtIE: 0-4.0 438, WERLTADR

B[] /40P AR B

0.01 90% 10%
0.5 90% 10%
0.8 5% 95%
2.4 5% 95%
2.5 90% 10%
4.0 Stop

3. Bl Ei RS0
#R3h 12 £ EZ MM WinNonlin 8.2 THEAAR], KRR R M R R
RS AR EVRIK B 242531525

AUC 0-t AUC 0-o0 MRT (-0
Parameters tmax(h) | Cmax(ng/mL) t1/2(h)
(ng/mL*h) (ng/mL*h) (h)
SRt 25 6.0 1963 28488 37268 10.5 16.4
SR 35 47 1111 12387 14093 7.2 11.5
S 282 6.0 971 12151 13888 7.3 12.0

AR I AR BRIV, R AUC M KIMZGHKEE Crnax #RRIN
KA.
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L. HAERARII1FE A RR
1. W H -
PLEGHE RN AR 208, WETEAR R LAY, 1F 2 mg/kg FIE N LIRS 2578 ELg KR A Cifit
O WA T4 M.
2. SIS
2.1 SEIGZY .
AR SER A S, Al
2.2 SEEENY)-
Ebis RAFA 3 %, HEME.
2.3 il -
AR ES 25250 i) - 10%PEG400/10%PG/80% glycine buffer(100 mM glycine, 64 Mm NaOH,
pH 10) buffer.
&= HL PEG400 10ml, PG10ml, 80ml (100 mM glycine, 64 mM NaOH, pH=9) % T 100 ml
i, WiE. WA, HE, SREEEER.
Single PK: FREUA R BALAHIINAN 100 mL B, AR, %A IMNaOH #5
PH £%E /5 HH IM HCL [EHAE] PH 9.0-9.5, #8710 404, BEITCEEEER, RE N4
mg/mL.
2.4 Y.
FEAR R 3 4%, HEME, a9 pos FIEN 2 mgkg, HHAEF 5 mLkg.
2.5 Bk
MR : oA R T 2RI NS 24)5 0.25. 0.5, 1. 2. 4. 6. 8. 24h BRI 0.3
mL, BT EDTA-K: FiltEH, 4 ° C 6000 rpm B0 6 min 73BN, T-80° C {R1F: 4%
JE4hHEE.
2.6 PG,
1) MHF 40 n LA 160 v L ZWEUEE, REJ5 3500 X g @0 5~20 704,
2) BUGE S BBV HET LO/MS/MS il &Pk 2, LC/MS/MS 3B {4«
AB Sciex API 4000 Qtrap.
2.7 WAHAIHT -
® JiAA%AF: Shimadzu LC-20AD %
® ik, Agilent ZORBAX XDB-C18 (50X 2.1 mm, 3.5 pm)zitH: A WA
0.1%H /K, BN IE
® Jii#: 0.4 mL/min
® WRMLESIE]: 0-4.0 2p%l, PR AIT

W8 | AW B
0.01 90% 10%
0.5 90% 10%
0.8 5% 95%
2.4 5% 95%
2.5 90% 10%
4.0 Stop

3. Bl s RS0
ELRE RZGRB) 71225 BR85S WL R R 6 s
& 6: AR EMRIR DkE: 252530 125
AUCO0-t | AUC 0-eo MRT 0-co

Parameters tmax(h) | Cmax(ng/mL) t1/2(h)
(ng/mL*h) | (ng/mL*h) (h)
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S5 34 1.7 1330 9088 9387 5.1 5.7
SEHE] 65-1 2.8 4362 40996 43882 5.9 8.1
St 67 1.5 2111 11497 11782 42 5.7
ST 143 2.7 2044 13798 17797 3.3 4.8
SEHEf] 144 1.7 2473 15894 16614 5.8 6.5
SEREB] 194 1.0 5830 40130 43742 7.6 8.3
SEHEf] 282 2.0 858 9131 10795 8.5 12.1
St 285 1.5 3597 19167 19417 4.1 53
S 287 23 1880 17008 17250 3.7 6.1
SEHtEf) 338 1.3 3915 20922 21417 4.4 53

I\ BERIRB) S F R

A iReA %

1. W H A

VA& SR AR B, WERAR KA, £ Smgke &N L ARG ZHA S EBRAN (il
) MBRENTIHAT A

2. LI

2.1 SERRZ

AR HIEEEY, A

2.2 KA

G 3 4, HEE.

2.3 54T

FIARSA 2525000 ) : 10%PEG400/10%PG/80% glycine buffer(100 mM glycine, 64 Mm NaOH,
pH 10) buffer.

B PEG400 10ml, PG10ml, 80ml (100 mM glycine, 64 mM NaOH, pH=9) #-F 100 ml
R, W, RS HE, BENBEIER.

Single PK: FREXUA K AL AN 100 mL 3HMF, IAZER, SoH IMNaOH iy
PH #¥%7E /5 H A 1M HCL [HEE] PH 9.0-9.5, 7/ 10 2%, HRILEBEER, WwERN 1
mg/mL.

2.4 Y.

AR 34, MM, 2EWESH po.s FIENSmgke LHER 5 mLkg.

2.5 FEamR &

MBRE: SEBETAZTMNAHE 025, 05, 1. 2. 4. 6. 8. 24h BIFIKCRIL 0.3
mL, &F EDTA-K: FidkE, 4 ° C 6000 rpm 20 6 min 2B 11%, F-80° C {#7E: 424
Ja4h e,

2.6 FE AL

1D MAEFEAH 40 w LI 160 v L ZHEUTE, WEE 3500 X g Bl 5~20 734

2) BUGELE B3I HEET LO/MS/MS ST REll AL A %, LC/MS/MS 7T X2 -
AB Sciex API 4000 Qtrap.

2.7 YEAHAHT:

® W4 M: Shimadzu LC-20AD %

® {Mifft. Agilent ZORBAX XDB-C18 (50X2.1 mm, 3.5 um)#EiHH: AWK
0.1%HMAKIER, B IR NG

® Jiif: 0.4 mL/min
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® VLAl 0-4.0 47%h, BEBORI R

WA/ | AW B i
0.01 90% 10%
0.5 90% 10%
0.8 5% 95%
2.4 5% 95%
2.5 90% 10%
4.0 Stop

3. wlIe g R 50
BEGRZNS IR AR IR 7 FoR:

xR 1 ARANEVIRIE O RG 2525 R 1280

AUC 0-t AUC Q-0 MRT (-
Parameters tmax(h) | Cmax(ng/mL) t1/2(h)
(ng/mL*h) (ng/mL*h) (h)
ShE ] 65-1 2.0 4458 29678 30783 5.6 7.5
SETE] 143 2.7 4044 26020 26180 32 5.1
St 282 4.0 570 7557 17047 47.6 68.9
Bk 2
1. WHFe H A

LR B N 28, WERAR RS, £ 0.2 mgkg FE NE K A7 R EREAR N
(M) WMARINTIHAT N,

2. W&

2.1 REZ -

AR IEEIAEY, Hifl

2.2 REEY)-

BRRAFA 3 4%, MEME, TTERERR, AT RNESR S SCXK (EE) 2021-0004).

2.3 54T

F A 2525/ . 5%DMSO+10%Solutol HS15+85%PBS

FREUA R AL S, $2 B ARFR A 56 I 5%DMSO, Jilie. #87 2min, 358 SR
TN 10%Solutol HS1S, W€, 4875 2min, HH5EEEM: BEIN 85%PBS, ixjiE. B
Smin, I 0.22um JERE, 15270 EFEHEHEER, WERN 0.1 mg/mL.

2.4 459

WA 3 4%, MM, 2e—%E2H LV fIEN 02mgke, L2 2mLkg. 2.5
TP

B 2GR AL 255 0.083 0.25. 0.5 1. 2. 4. 8 F1 24 /N, S F B B E Bk R 1L 0.5
mL, BT EDTA-K: &, 4°C 6000 rpm &40 6 min 233 f13%, T-80°C {R4%-

2.6 FfERALTE.

M FEHFF 5L 40 ul NN 160 uL ZFEUTEE, JRE)S 3500 X g @y 5~20 5341

WAL B IS FIE VAR 100 uL HEAT LC/MS/MS 23 BT A4k S i B

2.7 WA

VAR Shimadzu LC-20AD %

JFR AL 244 AB Sciex API 4000 fF 1% 1%

%+ : phenomenex Gemiu 5 um C18 50 x 4.6 mm
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WA AN 0.1%FB/KER, BN
Wik : 0.8 mL/min
Y i TE] . 0-4.0 -8F, BB

/28 | AW B
0.01 90% 10%
0.5 90% 10%
0.8 5% 95%
24 5% 95%
2.5 90% 10%
4.0 Stop

3. wIRE R 507
2@ 1 FEEZHA WinNonlin 8.2 tHHG S, REEARLIGE R I TR S8:
* 8: ARAWEVIRIR I 45 2525 a8 15230

AUC 0-t AUC (-c0 MRT 0-o0
Parameters | CO(ng/mL) t1/2(h)
(ng/mL*h) (ng/mL*h) (h)
SR 282 1076 1676 1929 9.8 10.3

i BRB\UEYKIAA A5 HFDE FRFEHR SR FIGLP- 1R A TR/ BAR BRI R sz

1. SEISH:

ZAE H B TP A MK AL 2550 R g TR R R B GLP-1R AR {L CS7BL/6/)N B R 44
HRIHR R,

2. SEERFIAN RS

C57BL/6_hGLP-IR, Mk, 60%mfietikl (HFD), @@ TIER, HTRY.

3. LR TR

3.1 RARTRIF AR R, K CSTBL/6 /NRARIE AR EFENL 7 A2, 25 —41°N Blank,
7R, RFIERE IR, RIS, WIRRIEERL, Fra st k.

3.2 HFD M55 8 Ji, K@i iR sl dl, R 7 R, F—4HN Vehicle H
(Vehicle: 10%PEG400/10%PG/80% glycine buffer (100 mM glycine, 26 mM NaOH, pH 9) buffer), %57
W FIRENGHH: BATE: DRETHNAE, SH4HBA 21 R, BR—IX, %
RN 10mg/kg, H254AF N 10 mL/kg. Blank 44k SR 7E IEE AR, R —IRDORES TIH
o,

3.3 4h 224K 5E LA Day 0.

3.4 FRIRGZIRT , BT IR E I IC SRR, AR E BT D REA 2, LA AR 10 mL/kg.

3.5 NSZEREE 0 RITUG, f=R—W, MESENREEE, BEMCARRHREL 25 E#
R IE A AR R &

3.7 Day 21 2 /525K, MR IR = SRAEAT A /N B A 220 I B F1 .

AR D) SE4T PRSI, BUMEIAT A4S (ALT, AST, TG, TC, LDL-C).

4, SCIOFHR IR R Gt bt

ST 24 /N B AR E R B AR AL AT B NG 0 B . R AL R (BWt-BWO)
/BWO X 100%. BWtFRREIGHE ¢ RIV/NEAME, BWO FRARLIE 0 RIV/NRAKE,

BEEHE: GNE (9 - FRE (9 / NEIEE, BRiHEaE AL R
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Y RFEEERSA.

SR B F GraphPad PrismBA4F 20 AT RIVE R . P42 18] L8R F t-test 5 v B . =4HEk %
4117 Eb % F one-way ANOVA J5 348 56 . p<0.057E UCAZE A 8t 5w E 1

AR B SE it 451 A0 A 40K B AR 200 S R PRI FR ) GLP-1R A Y64k CS7BL/6 /)N BB A HAf
HPF AR R, ARE RREE KT 5%, St—PMmik KT 10%.
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BRI R
Lo AP b &, Hargy. Hor e iRl gy a2 4

RY

RUBEH Csy Mpids. 3-8 JuAMIE. Cono J54E. 5-10 U054, & I M3, &4,
fifdt . FRdE. JAE. SR TRAREE. Cielidd. CreifUbidt. Cre MARUEE . Cre iR
itk Crs ottt Cre MR Ciafikidt. Cie MUARBRLTHE: . Cie bt dE. Crsm ik
I, Cre MK EEE. Cro TURRR R Cos MR Cos BeEe, FTIRM Crg Pk, 3-8
TCRIAIE . Coro 53 5-10 T2 F5 3. &I, Cre st Crs MARkEIE . Cre MAYTEE . Cis
AR ke EE . Cro FEbedE . Cro TAREEIEIE . Cro kit Cre U . Cro ki IR, Co
o MARKESRIE . Cro AU FE . Cro MARKIMREE I . Coo MFEDY, Cog WhIE, [FiRAGHE—20%
e Kz, &2 . B 5. JARE. MARE. Clelidd. G Mkt Cue MR
fdE. Cre MARKARIEEE. CreBlidt . Cre MAURIEE. CreliithidE. CremMBEEE. Cis
JEAIE . Cro MR EZE . Cro AR Cro MARKRITEAIE . Coo M. CooHEE. Cis
RIEdE . 3-8 LA, Coro 75 248 5-10 Jude 75 F B — a2 A HURE BT UL

Li. Look Ly S HI Ik HEE . Cou WIEHRE . Cou WIRFEEL-(CH)mi-;

I AL Coaa i, 3-14 JoIIFE . Coq F5HEEER 5-14 TUIR 54

A BIEH Con FREEEE. 3-12 JOAIREE | Cors HHEE 5-14 Jude 5 3 [FEEMUE D,
KE . &AL, A, FRAL. FUAL. EAEL. FE. MACEE. ClebidE. Cremfndt. Ciex
REEEE . Cre MARRKI AR, Cre FRbrdt . CreMRFREE . Cretilidd. Crs MUt Cu
o LA Cre MARIEAE. Cre MMRBTAED Cre MK ARIEEEEF I — Dk NIRRT
AR

I C e H Caaa IGEEL 3-14 JUAIARE Coaa HEDL 5-14 Jude 5 3t (TRE gt —2 #m.
KIE . 2k AR, AR, JUEL. RAMRER. B, BRI, Cushidh. CuemARidE. Cs
RIEEE . Cre MR AREEEE . Cre FRlidE . Cre MAFRLEEE . Cre kit Cre MR Ci
o A EE . Cre MATTEE . Cro HALTHEEL Crg AR AT AE I — D ELEZ AN IUARE T
B

WD IEH CooMpidh, 3-12 JuRIHE . Coa FHHEEL 5-14 TUiR 5 5

I ELE Craa GeHE 3-14 JUIRIREE Coua FFHLEL 5-14 Ju2RT5 58, AREMBE— D 0w,
KE . 2 s AL, FRdb. SR, EAREE. BARE. Crebilt. Cre MARKEEE . Cre MIAUKTH:
Cios TARKARLEIE . Cre BB L Croo TARFRBEEL L Cr TRITEEE L Cros STARTRBT AL . Crup T EE
Cis TARKE A E: . Cro AT B Crg IARKIRBE I . Cos MiF: . Cos HLEE. Cag FRLTHE.
3-8 JCARIAIE . Cero 75 HEBY 5-10 JuR 75 3 A1 1K) — N BL 2 AN B BE A BUAR

R'. R*, R* RS, R®. R7. R%. R, R™. RS EL RS FASTHIE (. S k. &
fESE. B, FIE. SRR, TRACEE. Crebidt. Croim k. Cro KRR Cro AR HAR
fedk. CreFfidt. CreMAIEIEE. Croflndd, Cre mARNIRSEE: . Crefus Bt Creiiftle
AFE. Cre AVRRIE. Cro MARKRIRERILE . Cog lAHFE. CoghIEE. CogFhlmdE. 3-8 JGAI
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. Coro B2 5-10 LA H . -(CH)mOR BU(=C)Re3Res, FTIARIEZE . Cro kTt Croinft
Fedk. Cre kIABEE Cre MARRIALEEE. Cre Rl Cro ARSI, Crefibist. Cieii
ATt CrebtEIE. Cre AT EIE. Cre AR Cre MARAEEE. Cos M.
Cog REE Cas b IE . 3-8 JUHIEE Co0 535 5-10 TCH 5« -(CH2)m1ORc1 BY(=C)Re3Re4s

fEERHE— S PN, M. B . BE. 5. 8RE. MRE. Cuelid. Ceiift
frdk . Cre WML, Cro MARKIALTE . CreFRlndt. Cre MARFR T CreBiflidt. Ciglm
RBRGEEE . Cro brfa . CroiifUEE . Cre USRI Cro MK ARITEIE . Coo Mt
Cos FEE Cog FRLedE. 3-8 JUARIFTE, Coor0 J5FEEL 5-10 J0H% 75 ZE b (1) — N ERE AN HURFE A X
s

Rerv Rey BY Res 7 AMOZHIE AE . K3 22k, 2k, Rk, sk, SR mR
F. Crebidt, CroMACEEIE. Cre KRR Crs TARKIARIEER: . Cie Tttt Cro iR LT
. CreBibids. CremMAABLEE:. CreifddE. CromfUhisd. Cre mlidE. Cemft
KARBEEEIE . Cos Mgty CogHidh . Cog Mbidh. 3-8 JUZINHE. Coao 5L 5-10 JuAe 752, -
(CH)m20Re2+ -(CH2)m3C(O)NRa1Rp1 Bi-(CH2)msC(O)ORa2s FTIRIIEIE . Cro btk Cro MARKE
o Cro KAUTEE . Cro TR ELZE . Cro FBIRIE . Cro ARSI . CroMikEd. Cre AR
BfidE. Croi8idk. Cro MM EIE. Cre AR IE . Cre MRKARIEEE. Coclfidt. Co
o TR Cag FRTHE 3-8 TC A4 I L Co10 7 55 5-10 TCAL F5 5 -(CHL)m2ORe2 «~(CH2)m3C(O)NRai Roy
H-(CH2)msC(O)ORa2, (I —I0 M. I 3e . B0k 3k, FR 3k, |k, SR, AR A,
Cirs ittt Cre MARFEEE. Cro BRUBEEE, Crs TURKIARLEHE . Cro BB RE . Crs MUARFE RS
Crofmlt . Cre TANIRETEE . Cre it Cro MUEE . Cre AAUTEE. Cre TULHAR
BERHE . Cos Mt CoslhE. CigFRbEdE. 3-8 TUAIRIE. Coo WFHEER 5-10 LA I HE A —
B A B R PR

Rai~ Ra2v Ryt B R - HMAT T HE M. K&, &IE. . i, 5, JMR%,
TAEE. Crefidh, CremMARFEEE. Cre FIAREEEE. Cre MARKIMLEEE . Cre Rt Cre AR
FebtdE. Crefiibids. Cre UMk, ClehtEE. CleibtERE . Co ATAERE. Cis
STARRIABE R . Cos MiidE . Coo . CagLedE. 3-8 UL, Coro 75BN 5-10 JUH4 S
H, TRIIEHR. Crelidt. Cren U, Cre R Cie TARKIRUER . Cre BRliAL .
Cio TARER B . CroMilidt . Cro TR . Crg TS . Cre ARSI, Cre MUEER
FH Cro MR RITEEIE . Cog Mgt Cog I, Cog IABESE. 3-8 JuZeIAE . Coo 75 HEY 5-10
TCA S EE, AT POR. R BEE I BE JUk. AMREE. ClelidE. Cleln
eI . Cre KAVEIE . Cro MARKARKEHE . Cro Flidh . Cro TN RRE . Crefihidt. Cis
ARG, Cre FifAEE . Cro MARKEEREE . Croe MAUKEAREE . Cre MARKARUIE R L Cog i 2E
CosHFE, CagPhledh. 3-8 JUARMIE. Coio 75 FEEL 5-10 JuAR 05 F I — P ELE DN IUREE AT
s

B, RO R 055 HAHER R T ERIE R Coao btk 3-10 JUAHMEE. Coro I3
B 5-12 Ju/R 75 A

Rk, ROELR' 505 HARER R FREHTE AR Cas b HE. &7H 1-3 M E N O 5L
S T 1 3-6 TGARIAEE. Coro HEBSH 1-3 MEHE N O 5L S JR T 5-8 TR 77 5

ALk,  ROBUR' )5 HAE M SR TR RO T

B, Mn N1,

R'FIR', RYFI RS, ROAI RS, R7AIR® 4305l 5 H A& A JE PR A Caa0 BRE RS 3-10
TCARIAIE | Corp 7 HEBL 5-12 JuIRI7 3, ARIRMIE— 0RO, i3 &EE, Edt. Bk, w,
AAREE AR, Crobedt. CremAREERE. Cro BT, Cre MARKIAREESRE . Cre Rl HE
Crs TARFRREEE . Crefmleds. Cre ARSI Cre i, CromARITEAEE . Cre MURE
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