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S, L%, ENFEREE. RANESESE. -OCHF, M-OCF; B BCIE AT

ST =, RRUW R —MEY, X @D, X dn. X av)si VHFisBLEys,
gEX @) X AD. X AVBRX AVFRUEWR LA R AR REE. AWM. KEW. &
Ay, =y, 4% LT Bz e e Al

o8 N
R N ° : N//
OR !

o (1D,

Z /N
OROE'

(1),
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R29

R2S Rza x N\e
RZ

oawﬁ

o Rz“
R2e
Rz N

R2¢ R28
R2b

OW%

Hrp, % Rla, R, Rle, R, Rle, X, 3£ A, 3£ B, 3 C. 3 D. R%, R®, R%, R2, R*, RY, R,
Y A LU ST B AR R B TR )

05, AR K MEMEEY, FiRGMAEME S ARRAATFHR D A). dD). IV)
B (V&Y.

FE—t 7 Zrp, AR RNEGWAEY, H— P45 bl RIEs. Sk, HREe
FATEA A

N—J7M, AKWHEEAKHAFHNA O ). JAD). AV (V) Fimtha e 2 i & e |
SEHWIR R, FTRZG AT YT BRI R S A SR .

FE—SEE T Eh, PR R R RN RIEOR R . . ZBIE. R IRE R, BREE B
T

sty £eh, FUREREARTAIE .. AR, FEIE. TR, e, IEE. Blus.
R B4 . gE. WIDE. BE. e, Sz suBazg.

S5, AR AR O dD. JD. AV)EL (VIR EYNEIE . SBmaiibm k.
ARRARME— T HRME =St 5 2, WS Re Sy Ziirde, RETIIASHITE. ik,
TEAR R AT — 7 T RAT— S 5 P, AT —BRRRIE AT LAE A e SEi 7 R IR AR E, R

AT G

TR 28 RARRSR T AR IR S e 5 T, AR R AP THax B8 75 T o 16 T e HoAh 7 T ) Y A8
T S B SE B A R . AT I A 2 2% SOl B R 5 T SR B AT A 5 51 F
SCHRAT Z2 0, DAL T ATF

AR BRI VR VLR 15

5E X R—BAE

DLTE VEAN IR AR S I (0 Bl S it 7 28, HL S e B PR Ry 8 iy AN Ak 2 U I o R R I 3 R P )
B, BB ERFAR T R, CABY QR NBURZERE AR I . ARSUEEAR A RSIANRE,
Vr 2 5 R IR LSS [F) I 7 i AU R RR A8 F T SERAR B o A I 260 AR B T A SR A PSR PRy 7 12 R A
ke TGRSR, ERRBLMEN — RS Z R 5 A RE AR ST GRS T (BFEARTIE
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ARG RBRH FHREHEA, S5, DA M.

RLE—BNRE, AR SEAERAE, g nT 0L, 62 ML S 7 b BT 1R, Ed T L
FERA LR A A R . Rz, AR EFIRFAE, ARG, 7ERA T R TR,
{H A AT DA SRl DT SR0&E & 1 T2 A B 4L

BRI AMBLEE, YR AR BT R A L. T AR E Y, 03 5 o0E IR CAS
FBL AN CAGZE R BT ), 56 75 RiL, 1994 — 2. te4h, A HUL S — BUREE AT 25 “Organic Chemistry”, Thomas
Sorrell, University Science Books, Sausalito: 1999, Fl “March's Advanced Organic Chemistry” by Michael B.
Smith and Jerry March, John Wiley & Sons, New York: 2007 H A, HAespAaimd s i AELY.

BAE A U bR SO A BRI SR, AR A R G c— A RO THRICTIR T B FE 6
FEeB D= AEE—AAREAT. B, AR SE R RS A EE T (RS FiE
W inle i, “—Ha s —ANEE ALy, BIATREE 2 T — AR5 I AE TR St 7 22 1 S it 77 =X
Fr R B .

ARSI AR AR A MR A3, (R SRR BE 208 B9 R &4 SRS a
PREFERT R A A AEXTRC R A MR TR CReRE A TUAT S (B S Ae 40 PR Sed ik,

=
faray
=¥

48

~ °

RIEFMG 7 RAASHBEEARESMR ST MAEF 725 HERTUEZN ST

AR R S 4 1A F — ML B P AN AN e B H L RRUBAROR R I R

ARG G e B I el A AR PR R MR Y 25 BRI G, IR Gk D6 i T

ARG IR AR R IEH PN A T O JF B AR E BRI SR AR . EXT I S ik
HARFREER, Wog s Fhon. et AR MNP JEX B M AR & a2 9o i e o
HLPK A1, 40 HPLC R i

A B A F R SE AR AR 25 5 ORI — 387 S.P.Parker, Ed., McGraw-Hill Dictionary of Chemical
Terms (1984) McGraw-Hill Book Company, New York; and Eliel, E.and Wilen, S, “Stercochemistry of Organic
Compounds”, John Wiley & Sons, Inc, New York, 1994. Y £ G WAL &L AR RAELE, el A E
ST R IR G T T R A e RS S AERER SRR AL ST, EFIRTSE D R L 8 R RIS SRFERT
KT HAABEANTHEP ORI, BT d A1 B0 () A () T2 &9 i 80r m fh Ik i
Brrs, B (0 81 B EWRERM. fEA () 80 d LEWRATEN . —FhBRmark s
TR AT SRR, IR R A R TR B AR E X WO M RIR B4 . AR RIR Y 50:50 TR &R M i
TREEINHE e, AT RN B0 PR o A SRR BV BT AR R PRI, AT R

R IATFFUEAEA AN RIE T (B, 5D #Rr LALLM BEsod i & S 7% A7 E,
R)- (9)- B R, S)- IR RAFAE . FEHLES T R, & ARREFE R)-EL (S)-HH T 1 H A 2D 50%
AR, 20 0%tk &, ZD 70%A MR, F D 80% KA, F > 90% % BT &,
/0 95% Rt AT B, BEE D 99%xt A

RIS YRR 7 R IR, AR LAY T UL LURT B A R i — AN BB TR &4, Bl s
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JRRARTIAER e SR AT S Y GRBGR T AR FRIR IR T HIHCRD BB AFTE . G TR (R)-2L (S)-FA4 14
A G BT B TR A, B RBOR YRS . R G — AU, BUREETTREN E OBl
Z WA R G A BRI R RE, PAbe gk B BURCEE T A el e AUk 2

FIT A FOAT AT ST A7 S5 R AR R A5 0 o] DIARCHE 4L 7 P BEAL 22 MR IR I ) 22 Sl 4 B8 R i Py i B A i g L A
SRR, MR, AR BCRAAR, Fan, JE e S k.

A LU LRI 7 1 AT AR A5 4 7 P s v 114 i S e A 3a 2o A SR RN 53 3828 B 7 VR AR DTG
SR, o, SR IRAT AR MR A R SRR T B . SNEBE R AT U TR R B,
A58 FH TP R B 7R e AR s (HPLC). R, PRl e dd A il DL i ARG okl 2%, flan, ni2%
Jacques, et al.. Enantiomers, Racemates and Resolutions (Wiley Interscience, New York, 1981): Principles of
Asymmetric Synthesis (2 Ed. Robert E. Gawley, Joffrey Aube, Elsevier, Oxford, UK, 2012); Elicl, EL.
Stercochemistry of Carbon Compounds (McGraw-Hill, N, 1962): Wilen, S.H. Tables of Resolving Agents and
Optical Resolutions p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972); Chiral Separation
Techniques: A Practical Approach (Subramanian, G Ed., Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim,
Germany, 2007).

ARAEH AR RSB AR R AR 18 BAA AR SRR ATE M RAEL (low energy barrier) FAH¥: 1L
MRS AR . 35 AR R T RERT (VR WIA] DAL B B AR R AR AL AT . Bt Joi7 AR
FA91R (protontautomer) (tHFRAIE ¥ 42 HAF R#/K (prototropic tautomer)) ‘BL¥EIH I i I E# R IFITHI
FAREEAL, A -4 S R AR -0 B AL

“E PR R AR I B G R, HER/EGAL, e TE S E A EREE N, &
M5 BE AR o R R L AR A S B 5 B R A/ RS B AR G B AR H At 1] REURH O A
AR TR E .

ARIFAELHAE ... JTEAR, AT RU S ARERBUREHE ... TR SE i ,  BITR 45 4 2 R B )
B A EE DA TR K BACEE IR, A& TR KBS, (EART DL F. CLL Br. I. Ns.
.CN. -NO,. -NH,. -OH. -SH. -COOH. -CONH,. -C(=0)NHCH;. -C(=O)N(CH:),. -C(=0)-ki3k. -C(=0)-
v BEEEL MEEL BRIE. pafUkEEE. bR, pafULEEEE. bERRdE. REAE. AL, BUAELEAE.
B (e IE)- b . (BEREEE)- i . (b E)-Wpe i, CRIIR)-kedt . OF 2)- ki, (hJ7
-IEREEE . MbEdE . RIAEE. J7EE. NOTIESRAE,

—RME, REBUCKI” R g G s A B — a2 AN AR T AU T AR BRAR AR
TrHE, —ABURE A DR B &S T BRI S B R AL B T U s g b Ak — A &
RER R B B — AN BARBUCEE TR, T84 B ) AR [ 5504 [R M 72 5 4 X b 2545 3R 7 B A T
BAR.

FAh, REEGIRE, BRARDUHAR T B B, RSB R T B 7 A M oy L
S ST YR ST R DU e, YRS SCER AR, B o] DR AR R R B v, M RIAFS 2 B
AL HARR I [ EARAN G, AT DAFORTEA A R R, AR TRIRT 5 2 8] i 308 iy BRI 12 |/) HLAH

aF
.l
Hi

)

P}
o
IF
N2

2
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AR

A BR i 0 P ARAE 2 0 ROt sl . AL TR SR AL . R R, Bllnd g R Kk
P WIHANZE, B B S FE BRI Ry KRS DR L 9%, fER s
FHEY, RZIRANRRRKEIY. EHMSEE TR, rRZiANR2A.

AR AT AR ARE R E RN (BFRARILE) g Hihsh, F—Rgy 2P, “EH 2
BN

ARIEQENFFRATIE, BIFEAR AR A, EIFAHERR FAd 5T 1 2

FEARUHBREE S, KEHAFNEDHBUCEZ B IR SGEE AT Fralfat, AR
1o B R [ Fh SNG4 25 B 7 4 B — D SZ IR R B o B 0T, AR C-Coo e B AR AL A FF I PR
ZHE, CabidE. Cofnsh. CshdEMl Cokikt.

FEARRI S, W TERRUCEE . %4 ME R 3 ZOE R L BT, B2k B A7) 54 1 o )22
AR BN PR e e R Ao BN, G Rl ) R B R I O B A2 AR B 0 T AT BRI A2 T ke
FEUECGTHE, WSS, 1%k BB 0T HE T AR He U A A R A O D AR

ARIED "R IRBAN R

ARG p A ATEA R I Al B A, RAEH (F). & (CD. R (Br Bt (D.

ARABHRJFE 772 O. Sv N. P Si, BH N, SH PATMAMSHIEN: A M. BB
T B M EEF LA IURRIE, B0, N (R 34- 22008 PR ND, NH (Rtlmg kb
FEP NHD SINR™ (5 N-BURIIIE % bE 5L T (1 NR”, RV R IR RIS D o

A WA P ARTE B s e R, SRR 1220 NIRRT, WA B A SR — R SR
Horb, Pkl R AL BT DMEE Mg — N E AN AR R BRI BT R, £ — Sy b, btk S
B 1-6 MRETs £ —SLhir£d, FEERASH 14 MREF: BE Sy £, REEFASE 13
NIRRT o PRI BIR S B, HEIEART, FE Me. -CHs), &3 (Et. -CH.CHi), 1EWZE (n-Pr.
-CH,CH,CHs), # 2t (i-Pr. -CH(CH:)2), I ] 3% (n-Bu. -CH,CH,CH,CH3), 5 ] 2 (i-Bu. -CH,CH(CHs),),
T2 (s-Bu. -CH(CH3)CH,CH3), T 2% (+-Bu. -C(CH3)), 5%.

ARIEGE LR EA 2-12 MBRE T BRSO — sk, K200 — MR ERA A, B — N
-k sp? AR, Horbr, BTN R BT DM M — N B AN A R B BT R A I BRI BT AR, R i
“trans”PENL, BEECETRCZMEN . E— LT B, IGEEEBAY 2-8 MRIET: SR,
IGHEEEA U 2-6 MRKIET: (EX—SLr Bh, RGOS 2-4 MRIET . HEERR LR, H
HARRT, Z4@3E ((CH=CH,). %N (-CH,CH=CH,). 1-Fi&3E (B), Pk, -CH=CH-CH:), %%,

ARIBRE LR G 2-12 MBRIE T BRSO — sk, K200 — MR ERA R, B — N
-k sp =5, Horb, PR ERRL AT DU LA — N B AN A R B AR AR BT B R — S T &
i, WEEEER A 2-8 MRIE T FES — ST B, PR 2-6 MRIET: EX TR,
IREERE A 2-4 MRIE T . BREEEEBI B dE, (HIFARIRT, 24k ((C=CH). Hpi# (-CH,C=CH).
L-ABRIE (B, PikesE, -C=C-CH3), %%.
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A R AR RS AR T 50 F ARl o, Kb bt 2B 1A AR TR & Lo
BRAESAMRANUE A, TRk A AR B 1-12 MRIE T . fE—SEi 7 b, AR EE 16 MRE T
5 —Shi &, RAEENEE 14 MRIEF: EX S £ h, EEERSH 13 MRIET.
FIdk o A8 B 25k [T W) DA 0k 3 e — N B2 AN O B R 1 B Gk P A

P SR R, HIFART, FHEE MeO. -OCHs), L% (EtO. -OCH,CHs), 1-FA%
(n-PrO. n-H5FE. -OCH,CH,CH:), 2-H53E (-PrO. i-PA%E . -OCH(CH:z),), 1-] & & (#-BuO. n- ] &
#. -OCH,CH,CH,CH3), 2-HZE-1-FH%E & (-BuO. i- ] &L -OCH,CH(CHs),), 2-T &% (s-BuO. s- T4
£, -OCH(CH3)CH,CHz), 2-F%E-2-TH&ZE (--BuO. -] &Ik, -OC(CHa)s), 5%,

ARG o bR bt SR A — AN A o 3R T IR, Herh e B R B LG A B TR K25 3L,
XFER SIS, (HHFARIRT, -CHF:. -CFs. -CHFCH,F. -CF,CHF,. -CH,CF;. -CHFCH;. -CH,CH,F.
-CF,CHs. -CH:CF,CHF, %, fE—3Jit 7 &1, C1-Co i fALTIEEL & S Ci-Co bk 15 — STt 7 %
F1, Cr-Co MARLEEE QS IR Ci-Co ks EX—SLhi 7 R, Ci-Co rfRbE R AL & IR Ci-Co b
5.

ARG bR RS R e A B A — A B A W R EFITBUR,  HA ke A SR G AR R I g
(8 S, PRI S 5, EFEARFR T, -OCHF;. -OCFs. -OCHFCH,F. -OCF,CHF;. -OCH,CF;. -OCHFCHj.
-OCH,CHyF. -OCF,CHs. -OCH,CF,CHF, 4. fE—Sifidi %, Ci-Co pifULEAEE B & U C1-Co bt

Ak S IR, C-Co ALEEEE S FHRE Ci-Ca ki e EX T EP, Cr-Co xR
FEAR AL B IR Ci-Co besi .

ARAESGk A HRR) Gk TuFR TR POREE A j-k ADNFREF BT e, AR R R - BRI RS
/L Oy No Sy PEEJRE T b j Ak FEM AT RIEZTHARE, Hk>j; Fid & 85j. k
PR AR B RS it <3-8 MR- TAHBE7EE3-8 J07, “3-6 MNETHRK 8 3-6 757, “5-10
A EFH R 7EE5-10 J67s <5-6 DMRF AR TE5-6 J0RRFTIAMIRER B 3-8 (B, 3. 4. 5. 6. 7
B 8). 3-6 (BN, 3. 4. 58K 6). 5-10 (BN, 5. 6. 7. 8. 98 10) 2 5-6 (BN, 58k 6) N TATdLk, Af

BRI FEFEHRE T R/2, Oy Ny Sy PR, B, DRuESE 6 ANEF AL AR EE L 6 JuA3
B, ke 6 ANE AL A 0T BB 6 JuAk s Ak

ARIEFBEIFR G 3-12 MRIET I, BN EZ M RN, A=A R A=A R
A CLELFEFERR . MRFRAEIA . 75—t 7 R rp, FRBEIEAL T 3-10 NIRRT, BIH1 Cs.Cro MhbedE; 7555 —1
M7, Wl REa e 3-8 MR T, BN Co.Ca MibedE; fEX—SEi i Rh, Mieia s 3-6 MrlE T,
P40 Cs.Co MibidE. MPriEEERIM S dE, EIFAIRT, MR, BT, R, MO, e
Mgk, S5, Hh, WAKPFTRE, Co.CoMliiash C.Co bttt ATRMY Cs.Co bt L HEIAIEE,
TR RIERIR OB FTRIR b i AT e el — a2 A AR A BT p B QR IR

ARABHRINFE R TE LA v A2 e A, HORAR AL 3-12 DMIREF, 655 F R RS 5 A
R RIR, WA =M R, H, PRSI R Rl DVEFETIR . M FIRER . HhIr E—A ez
AR F RS E T B i, PR R T HA AR RIS L. E—Li g R, KRIFEZ 3-8 4

H
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B TR B IR (2-6 MRREETHEE N, O, P, SHI 13 MRET, 71 S 5% P {Fukiihi—
ANEEANAEF TRAREEE SO, SO, PO, PO, HIFEHAD; fEX—SEitr &, RWEE 3-6 MAET
U IR RN L (2-5 NIRRT RIIEA N, O, P, S 1-3 NRFT, 7L S B P ARk Hpl — e A
FUEF TR EME SO, SO, PO, PO, WIZERD; TE5 —SLhti 7 b, MIER 7-12 NIRRT AU X
WRMEE 49 MERETFHEAN, 0, P, S 13 MRETF, 7RI S 8L P ARk b — a2 MR Tt
BARIFZIE SO, SO, PO, PO: FIFER]D . FriR AR R BT bt g — B A AR B I 3 ) B R e
HUAR

FRPRIE IR BT LR BRI B SR Ak . Herr, PR -CH,-5E BRI LB -C(=0)- B X, AR A -
W A S-S, M ERE AT R AR NG G IR S EFs, AT, &
OB, BAI TR, ST, BRI T AL, mpeglrAE, 2-MEugOpkEE, 3-MEngUMEE, LR, ke
BrdE, BRORIREE, wRMLTEE, DUSRMEEE, AURRmEEE, DUSmEMyEE, —A(MEmyEE, 13- AHMREE,
BRIR R, USRS, AR, 2H-MLMERE, 4H-MCIRIE, DUSMEREIE, OReEIE, MO, ARAC M
B, URWEEE, TWELTEE, mELTEE, WEORLTEL, mURMREE, mURVERE, SFURMOBEREE, BiAHPEREEE, A
AL, THRUREEE, DR, 2RSS AR 2.2. 1] BE-5- 0, SR L QIR -CHL-JE [ -C(=0)-
AR SEBI RS, (HART, 2-FARMErE st S0-13-MEmek . 2-REERZEE . 3,5-48ARIREE . mng
TEREE, S, RIMEEPEEE TR AR S B RS, EART, T OREE. miASmREE 1,1- Ak, %
o IR AR AR B ARG B — A B2 A B P A O P PG RR P A

ARIETFEFREH 6-14 MET, B 6-12 MHIET, B 6-10 MR T HRIA . I =B ER
&R, Kb, ZO—ANMERRFERN, KPS —AWEROE 37 METFHRM. FFEEREE,
ES 0 20 b ) 07 R T ) 05 B MR 3 5 B i o RIS J7 387 n] DURUR TR 5 B8 5 A e fii A
75 HEFEA I ) AT DUELFE SRR BdE . ZRIERI AR . IR Y FERE AT M A — B A R B T IR P HX
AR P AR

ARIBRFHFOREH 5-12 MET, 305-10 MAET, 505-6 MEFRIRIE. B =IER,
HpE b AMERRITEHEN, HED-MIEREET - PMEEZANRE Y, HPR—AWEREES 57
NEFHERMIR . 05 FEREANE R, (BN LAUHE I 405 B R 105 F W 5 R Tk . KRB
FA LA RGBT, DGR ARIT IR A SIS o TR A S B PR B — AN B A AR
BH AT R A AR TR . 7E — S 7 2R, 5-10 ME AR AT a5 1, 2, 384 Milorikg o,
S AN [T

PP R R B EFE, EIHFART, 2-BmE. 3. N-BKPEEL . 2-DRKMEEE | 4-DRMEEE . S-pkm:
BhL 3-SHEMREL . 4-SRREMREL | SOREEMRRL | D WEMREL AREMREL SRR L NGRS ER . 2-mbegdk. 34
Mg 2-MEBEdE . 3-MEmEdE. 4-MEnEdt, 2-MEUEdE, 4-MEREAL. S-MEEAE. BAMREE (4 3-MAMEHL). 2-WEM:
FEL 4-MERRIL | SBEMREC  PUMRRE (f1 S-PUMERE). =ML (O 2-=MRER S-ZMRIE) | 2-BEMRIE. 3-MEN;
FELOMEMREE Chm 2-MEmR L) HmERREL . 12 3-BE TIREE . 12 5-ME TSR 12 4-ME TR SE L 12 3- =ML
1,2,3-B AR meE . 13 4-Bf medt, 1,25-mfX e, mEmRdE . 13,5- =Mk, WaFELL TR0, (H4
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AR F IR, RS | SRR . ZRIFMEy B, WEIEEL (hn 2-M( Wik, MERA L. BN EE (o

2-EMNEE, 3-MEDNE, 4-WEDNERD. SWEMRIL (U0 1-REERRAE. 3-SREMEREL 4-FrEIED . BRMEE(1,2-a]

MERERE ., MEPEIF[1,5-alMbiEdE ., MEMEIF[L5-a]inEdE, WRPRIF[L,2-0] A MR EE . [1,2,4] =PRI [4,3-D]AMEE |
[1,2,4] =PEIF[15-alnE 2t . [1,2,4] =M [1,5-a] ke, 2555,

WIACR B FTHGA, BB L P& AR MBS 50 F R0 E, WSt ity

S NE
e mmOVN\) M
AATPAH S, BT, SRR L Y i, ARWEAOZR L LA mm e

BE S RRR/ES &8y ARB, 5 an R EEZ REAM IR/ G H D U, Wl a s 8idon X
E mm EEGERZ REAMPRA/A G U, 55— no 3E B SRR 2R RB/AS 58 ARB,

Wz b FrR.
\ (\N

O Ha

ARB . N/@
AeVeL

b

ARIEORYHE BB PG48 — AN B 55 Al B Al [ S B PR Ak, 378 P SR BEL T B30 (4 RS R 1) T
Peo BN, “EEEMORYTEE QT RAR — N BUREE 5 R R PG R BT SR L & R B TR, A1
MR ORE ZMEEE, =AM, SUTEHEE BOC, Boc), FHFKE (CBZ, Cbz) #19-25 4
PRHEE (Fmoc). AHMIME, “FRILLRAIE R R I HUA S A R PHLISTBLAR P R B Th e, B IERfR
BIFE = e B RE e AR, LR, DR FEEEERIAR AR . FR AR FE AL 4R R A ) U F SR P R B R R
ThEeTE, — MR EECRY A FE-CH,CH,SOoPh, FUE £ 3E, 2-(Z HI R i L) 2, 2-(= Wb )
CARFEREE, 2-C0f HORTRFIE) 28, 2-(W B RRRIEEE) 258, 2-(CORIEESE) O 58, A HE, %%,
X TR 3 ] — BRI R T 2% S0k Greene et al., Protective Groups in Organic Synthesis, John Wiley &

Sons, New York, 1991 and Kocienski et al., Protecting Groups, Thieme, Stuttgart, 2005

AR FHRIEAT 257, IRE—MUEWHEARNEN A O, AD. D). AV)EL VFiRPIE
Yo IXFEREEALSZ TR 25970 R /K AR BTE I BN 20 23 b R B EEAL R BHR S RIS . A R B RTAR 254
A EYT LR ER, A R BR AT ME Y RTA L5 A KBRS, JeliiE (Ciae) BRZE, BEEZEHIZE
FEE, WRIRMR, ZAEEWRIRBMEEREEER . AR ER) — MeEaP &R, BInT DU IR 5
ARG IR XL G . HAb R ARG YE VAR R R, AiX S IR IR AL S R S BHAR K32 Bk TR
AT FNH

AU R e BAR A & WO B AR s A E PR 20 = . — AMGE AR = 4T LA
JE I P U R R AR R AT S e, FLE R o] Dod s A e B R O IR SR SR R D7 VR AT RAE
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KRR =] LU R A S A Ak, R, KRR, R, ERRIER, Betk, BUIRVER, BERY
RS AR R RN, AR EFE S Y, BRI AR B E Y S WAL 5 e —
BT [ 7= A AR =40

AR BT B2 BT EEZ B E R AR AR K AL SR MLER AN TEAL £ 255 BT e B
JEATIT S N ERATTFT BN, WISCHR: S, M. Berge et al., describe pharmaceutically acceptable salts in detail in J.
Pharmaceutical Sciences, 1977, 66: 1-19. Fric#i). 255 L2 TTEMERIE ) a5, EIHFART,
SEFEREF RN YRR A SRR Hh, SURME, BiRh, MM, S&EME, MHEVREn L%,
HRRER, ToREREE, WARRE, ArEREE, JRHIRRE, N RRER, SCm AR Sk AT B HAk T vk
BRI B . HA 2G5 T B QLR R, R, DU MER R, RAERE, K
MR Eh, KWIREL, EOREREL, WIMREh, TRREL, WNIREL, WNRERREL, MRIEAIRE:, TR,
Tl AR H, SBERRER, WRREY, ST ERER, MIPEVERGER, HIhBERRER, WANERR R, HmiERE,
BiRh, CMREL, AMURH:, 2-925L- LR, FUMERERRER, FUMRE, AR, AHEmERE, WRR
th, WM, WHARRH:, 2-ZEMRH:, IR, MHERH:, WERH:, AR, HNRE:, R, dmn
fadh, 3-IREEARREL, EURMRER, FRRERER, ML, TEARMRER, MEMRE, XKML, MR,
TRER £, S5, JEITE LA 2 h OFERE R, AR, R N (Cia bidh), . AR Bl B
TAERTATAL S N R b SV ATE R 2 . K PR BIA PE B S P v] LLIRI A R A 2.
WA R SR BN, B, W, 8, BE, SAR. 4% DoTERR R — P AREE M. TR,
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— B, AR BRI ST DU AR B TR T VA A 2], AR, R R
[t Ll (D ADs (D) AV)ER (V)TN TR 7 2R SE R T 3E— 2B 54 1 I A I N 2

FIt & SO N R R E AR B BT RO 1 4027 B B AT LA P SR B T b ) 46V 22 A R IR i He At Ak
Y, BT AR IS H e s oA R EE A R I RVE < . a0, ARYE AR B IR e 4]
VE AT R RT DA BT 3 Bt P a8 AU AR GBI B 7 58 B, WE S AR T [, S R
FHH A PR RR T AR WA BT IR 1), B SR B AR A — S8 BB . 340, AR R T A T 1 S BB
LRI I 5 I 4 A1 2 DA B P T 2 I A A S P e 1) 46 o

TR B S, R AR A 7 TR B T PR R R IR . TR SE TR LRI 4 Aldrich
Chemical Company, Arco Chemical Company and Alfa Chemical Company, {8 I #i5G 2 5d 3t — B4k,
BrAEH At TR . — Bk MR G BR AL LT, T ARG, ORI, R E T
WeEEARAR, RETEREERA, ANECTRERBEEARAR, F5E R XraRAH,
NE SIPELT WEA3 5

TR, —ENW, WK, RG2S SEMERTEREE. Bk EFREr 24Tt
WERTIEEE. BB, A, ks, NN-ZFEZER NN-ZF RGO A T K B
Se TR A

PAF W — B R EE R ABE R R FEE KA E B — TR (RAEHM TR, KRN
FEERRBIE, JRYES AT N . B AR IR T .

R T REOAE . BERZ (300-400 HD W7 BigFEibT) s

'H NMR #%{# i} Bruker 400 MHz 2 600 MHz # ARG 5. H NMR i#% LA CDCls. DMSO-ds.
CDsOD &4 A Eil-ds A9%577 (LA ppm AL, H TMS (0 ppm) ER&EG (7.26 ppm) 1E NS HEARE. HHHZE
FIEREHE, GEAH FHMAS: s (singlet, $0%), d(doublet, Wi%), t(triplet, —FEI%), q (quartet, PY
H %), m (multiplet, % FEiE), br (broadened, PEV4), brs (broadened singlet, i [HJH.UE), dd (doublet of
doublets, X —H %), ddd (doublet of doublet of doublets, X{X{ — F &), dt (doublet of triplets, W =),
td (triplet of doublets, =X{ %), tt (triplet of triplets, = =i%). BEHE J, FMEL Hz) Fxo

MR HER it (MS) BdE il 22 2612 : Agilent 6120 PUZEAT HPLC-M (3 7-AL5: Zorbax SB-C18, 2.1
x 30 mm, 3.5 ffK, 6 min, JHEHY 0.6 mL/min. FBIHH: 5% - 95% (& 0.1%H BRI CH:CND f£ (&% 0.1%H
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BRI Ho0) R EL, R EMIZEEE (ESD, fF210nm/254nm F, A UV &,
4l f1k &8 A Agilent 1260 pre-HPLC E§ Calesep pump 2350 pre-HPLC (H:7#45 . NOVASEP 50/80

mm DAC), 7F 210 nm/254 nm [ UV #&.
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R'e HO\O\ R'e R'e
1d R 0. R4 0.
R F NHBoc \O\ \O\
1é Rla  R¥ R'a NHBoc RS R'2 NH,

R R R®
(I-b) (I-c)

3c 3 BocN R3¢
F A NH, AN S BocN/\ R o ~° BocN R | y
| KA N2 N AN 4 W,
N
R% Y [n N7 rE YN
R3b R3a Raa 3b |
R3b R3b R
() (1) - Rle (I-m)
1d
R T S E L s oy
K/N = N K/N = /N 1a 4 3
PMBN = R1¢ R N ] X
N7 s N7 R1b H 1
(o] 33 - . R34 X2 N
R P N R3® N (1)
o Q o#\? 20
PMBN HN
(I-0)
(I-n) o) o)
R1e

U]
WEY ODAIZEZEERTE | PITEERAE Hd XL X2, XM X & Apar iy CR¥ B N; RN

D. F. Cl. Br. I. -NOz. -CN. -OH. -NHz. Cus i, Cre xfUSEEE. Cre LifAEE Cre HUALE;

Rla, RIb, Rle, RM, Rle, R¥%, R® M R HAMARIFRIIE L. WEY (-a)5@- 522 DA HET
BB T BRIE G HISRIE T CIERTER ) RNAEIEY b)) (&Y (-bERMRAET o
WA RNGEMEY (- Wa? J-d)5 T B TRRESERSMET (0 50°C) RNAFEH
WEY (<) WED (o) 4-FFIEIREEGERIZFMET BRI T HMLEAIER T RN
WEW 10); &M COHERMRMZEST (WEHEERT RMNEILEY (g): HEW (g S5t
GY () EEER%M N (W1 HATU. DIPEA WHERI ) RNAAZINEY (h): EY ChHEEER
FAF T CEREMTILEERT) RNAEWEY (4); WEY (159)5 1-Boc-IRETE GG T (U1 78°C)
REAFZMEY (k) WEY (k5 2-RABEEENEM T (0 78°C) REMAREIEY () HaED
D S#UL R Cn N-BUCT 8L REBAEIGEY) (m); (&Y (-m)5 3-(4-FASRIE) — 20
WE-2 4(TH3H)- —B/E GG 2 ™ (kR e LA . (IR2R)-NN-—H H-12- 30 2 ) e NAFF
WEY (n); EY (n)ERMERZST (WELEERT RNAZINEY (o) &YW (o5
W GEEENEE T (= ABAEEMELAER T RNEHEED O,
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G YE Y
R* BocN BocN R*
NGZN NH B°°® 0 (}1 AP B°°Nk/
| N N —_— <N N Z N
Z | Y />
R4 NO, NP R NH,
R R 0, - R4
4b R R4
(I1-a) (I1-b) (lic) I-d)
R4b
R4b R43 N
44 N
BocN/\ R =N /
Y N
1a Z N - . (\ N
\ ) ) 4c N HN\) & N
R AN BocN\) ROa( N
R4 () PMBN n-g) Y
(I1-e) b}
R1e
RY 0, o R
X4 R4a
X4 R R12 N 3 2~ =N
R™ X3 R L A o N-7
R (1) A~ X2 rO\/(\N o
4c N
O\%o N\) : \(

WEY AIDWTZHEGRITE 2 MTEE AR Kb XL X2, X3 X & J L2 CRAEUN; R
D. F. Cl. Br. I. -NOy. -CN. -OH. -NHy. Cis %iZE. Cie HfUGEHEE . Cre FEAEEE Cre RIALEEIE:
Rla, R®, Rle, RM, Rle, R, R¥® 1 R¥* BAUMAKIFTRKIE L. WEY (I-a)5 1-Boc-IREE L5 )

FEF ( 78°C) RMNAFEMLEY (1b): &Y (1b) EEERAS NIEEMESELEY (<) &
EW (l0)5 2-EOBESTERZMT (0 78°C) RMNAAFEY (I-d);s &Y A1-d) 58U Ca
N T B D RN EIEY (T-e); WA (-e)5 3-(4-H AT E) AW nE-2,4(1H,3H)- _Bi7E
EEREMT CERRRHe . AL . (IR 2R)-NN-"HIE-12-FH =) RENAELEY 0-0: &
A-HTEM PR N CnEHEER T AR EY (g); aW U-g)5hEW (-DIEAERK
R =2 BEEMEER T RNAEIEY AD.

PAR S5 & SERE AR Je IR A & . 25 B P AT RE— 25 Ui .

SEHER
B N-((1r.4r)-4-(3-5-4-FUE R UM (U E)-6-(4-(FF P A R e - 1 -8 )1k P -3 - Y e

HO,,

F NHBoc Q
NG NHBoc NH;

cl HCI

N j\ O\/OH 2 N N.
| N )ki)\ OJI\E;NK HO | /N

cl SH3 cl i F N b2 1] I\O\/

- OH
0., : o O,,, o

NC N Nen NC O\N Nen

cl L & Ho

N F N
OH o]

IR 1 S ((r.4r)-4-Q-F-4-FIE IR E I SR H IR T g

HH6
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(1 4r)-4-F2FH QR FRRAUT B (5.00 g, 23.22 mmol)iE T NN-—FRFEE (100 mL), iR

£ 0°C, IMINEME (0.84 mg, 34.83 mmol), FEMIAN 2-F-4-FKF I (4.33 g, 27.86 mmol), 0°CJZ 2 /I .
MAK 200mL), FZMEZEE (400 mL) AHL, AHUHAEAEAMER (200 mL) ¥edk, JoKRRIT
B, R, W4E, FURRREVIAREBAEENT (Vea/Vee=1/4) 4ditk, BEIMAGEGE (5.59 ¢, 73 68.62%).

P 2. £ d-(((r A BB U 2 S I i

(A r,4r)-4-3-F -4-FHE R E ) A TR (2.59 g, 738 mmol) AT 1L4-—5E AW 4
mL), HIA 4M JALEH) L4- "N 2 mL). HHEA, WA RNBET, [SEAGEE 211g, ™
F 100%).

MS (ESI, pos. ion) m/z: 251.1 [M+H]".
PR 3. £ 6- AN -3- AT I

+ 6-SkEE-3-FE (20 g, 126.15 mmol) M1 4- — A EMENE (7.71 g, 63.08 mmol)¥A T-PUZUME (500 mL)
H, AR BT 2 BRER (36.07 g, 165.26 mmol), JINYE, MIFAE 50°CRMITA » [ MR B8 E IR,
AN LR BRI (200 mL), FIKPES (200 mL x 2), AHUHIRERSE, Fridsk Mmarkm k26
(Vea/Vee=1/10) 4k, HFEEOREAE (17.00 g, 7% 62.78%).

PR 4 B 6-(4-(F2 YRR IR WE -1 -J5 )k BE-3 - FE R AL T T

¥ 6-EIEBE3-H AU T EE (17.00 g, 79.20 mmol). 4-F2HZEIREE (10.95 g, 95.04 mmol). TC/KBRIEH

(32.84 g, 237.60 mmol)F1 VT T AL (2.93 g, 7.92 mmol)iE T 1,4- 47538 (200 mL), 100°C 5 4 /N
RPERAHE =G, RS, N & (120 mL)F/K (120 mL), #$8E, 50, BHAKREZET,
A& H g (15 mL)AA A 30 mL)FI 2%, dERCREFES T, BRAGEE (2058 g /7%
88.58%).
MS (ESI, pos. ion) m/z: 294.1 [M+H]".
RES: BN 6-(4-(FE HER) IR WE-1-FE )k R -3 - F R

B 6-(4-(F2 FF )R mE-1-F5) B E-3-FF RS AL T /i (2.00 g, 6.82 mmol) AT 1.4- 4" (S mL), I 4M

HACEN LA- " ANMIER (2 mL). H4F 16 h, IRGRPEET, HEERGREE (1.62g, 3% 100%).

MS (ESL pos. ion) m/z: 238.2 [M+H]".

IR 6: B N-((Ir.4r)-4-(3-F-4-FURE I I L 8)-6-(4-(F% FF R g -1 -2 Pk -3 - F R e

B 6-(4-CF IR -1-35)MABR 3-F R (1.62 g, 6.83 mmol)# T NN-_HIEHEEIE (48 mL), JIA
NNN N -V H B-O-(7-F A KT = - 1- 207N wU IR IR (5.19 g, 13.66 mmol), FEMIN d-((Ir,4r)-4-B 23
FYEI)2-ERE SRR R (1.96 g, 6.83 mmol) 1 NN-— RN 2R (2.65 g, 20.49 mmol), =iE M 1h. fl
AJK (200 mL), HZBRZME (100 mL x 3)ZHL, A IFA U, KIKHK (50 mL x 2), HWHISALER (100
mL)Jess, TOKBRBRIN TR, U8, IRAE, IR YEERAEENT (Vea/Vee= 1/1) 204K, 13308
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W (297 g, 723 92.53%).
MS (ESI, pos. ion) m/z: 470.1 [M+H]".

W T G R N-((1r.4r)-4-(3-F-4-F R FH) T O 25)-6-(4- FF BEHL R g -1 - 25 Ik 1 -3 - Y R i

1 N-((1r,4r)-4-(3-F-4-F IR A 2 IR O E)-6-(4-(F T AR R e -1 -2 ) A R-3- I BE % (1.62 g, 6.83 mmol)
BTHE 3.75mL), #HE FIMAZFETMR (3.64 mL)RI NN-ZRFIEZLE (2.65 g, 20.49 mmol), FFiEE
0°C, TN =SAbmmtnE (2.03 g, 12.78 mmol), 0°C/A. 0.5h. JIAZK (50 mL), AHZMRZEE (50 mL x 3)
I, AFHFENAE, KK (50 mL x 2). RGBT (100 mL)Beds, JOKBRERMTH, ok, K
g, PSR MAERMEN (Vea/Vee= I/D4L, BRZEAGEIA 1.15g, 7% 57.69%).

MS (ESI, pos. ion) m/z: 468.4 [M+H]".

SEHEH 1 N-((1r,4r)-4-G-FA4-REXEE)H O E)-6-(4-((4-G-24- R MENRE-12H)-Z) BRI [1,2-4]
WEAE-7- 28 ) R R - 128 FF 2 R e - 12k BR- 3- F R A: 1

NBoc BocN
Fes NH: HN(\ BocN/\ CI/VO BocN/\ K/N N 1a
| N NH2 N AN \CF
N Y
P BH2 L3 PR \CNV > sm S N\e w5
1b 1c 1d I
BocN/ﬁ HO\‘ BOCN/H HN/\
K/N = /N = /N N 7 /N N & /N
A N\/g F X N\/e X N\/g - N\/e
FF HCI
N
o= ;e ox( e2 oM e2 N
a( fo)
PMBN O~ "OH HN HN HN
1e
o 1 o 1g Py 1h X

.l Cl SN (\N Z 0 H
N
1

S G 3-(4- NI S E-2 A H3H)- il 1a

B A SRBEE (10.00 g, 87.64 mmol)FIBRER%: (57.11 g, 175.28 mmol)iA T NN-—HFREFELZ (100
mL), A 4-FEFEFRE (1235 ¢, 78.88 mmol), FiR N 17h. K4St g, JEBIMAK (300 mL),

LR CHE (100 mL) UL, WEEBNIAH, W48, Fr3REYHNREW (PE/EA=1/1,50 mL) T3, idiE,
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WARIEDHLT, 3 EIE GE A 12 (10.00 g, 75 48.71%).
MS (ESI, pos. ion) m/z: 235.1 [M+H]".
R 2 G 4-Q-F IR -4-F)-IR BE-1- R U] P 1b

¥ 2-F FE-4-FMEE (2.00 g, 17.84 mmol)Fl 1-Boc-RME (3.65 g, 19.62 mmol)iA T ZFE (20 mL), Nk
78°C KN 17he A4 RBEIRG, IIANEM (20 mL)RBRIBREREANAETR (20 mL), REBUME, YA WK
4, FrASEREYI A S AEE Qo mLITH, vk, BURIEDHET, BIERGEE 1b 4.40 g, 77K 88.61%).
MS (ESI, pos. ion) m/z: 279.2 [M+H]".
AR 3: AR A-(KMEFE[1.2-a) it e -7-28)- IR GE-1 - R AU T I 1c¢

B 4-2-F FEMLIE -4-35)-IR BE-1-FF ER AU T BE 1b (4.40 g, 15.81 mmol)Fl 2-5 2/ (4.65 g, 23.71 mmol) ¥

T 4BF (100 mL), 78°CJ M 21he RS MR 4AH, A & H L (50 mL)FHEFIBRIR E AR (50 mL),
R, WEB ARG, BEEREMRY 1e (4.10 g, 7% 85.78%).

MS (ESI, pos. ion) m/z: 303.2 [M+H]".

LI 4. GRA-G- K] 1.2-a ik e -7-38)-IR BE-1- R AT i 1d

B 4-(BKBEFE[1,2-a] L E-7-3)-IRER-1-H S AU T BE 1c (4.00 g, 13.23 mmol)i& T &kt (100 mL),

AN N-BART % (3.27 g, 14.55 mmol), =&/ M 1he [HMNEFIIAK (100 mL), ZEE 0, W
HHARIRSE, AR AR HEN (Vpem/Vaeon = 30/1) 44k, 35 EA 1d (1.90 g, 773 33.54%).

DR S: G 4-(3-(3-(4-H ST H)-D 4 — AP S 0E-1 (QH)-FO KM [1.2- | HE g -7- 55 DR -1 - FE PR AT |

B 1e

B 3-(4-FE ) A E-2 4(1H 3H)- il 1a (0.29 g, 1.23 mmol). 4-(3-fELIBKME [ 1,2-a] ML BE-7-55)-
WRMEE-1-FF ER AU T BE 1d (0.50 g, 1.17 mmol). BRER4E (0.76 g, 2.34 mmol). AL 4T (45.0 mg, 0.23 mmol)Fl
(IR,2R)-NN'-—F 31 2- 3 & % (33.0 mg, 0.23 mmol)#A T K (10 mL), B #EIRY, 110°C/ M 21h,
RNEAHE S, Wik, IR, FRREMEREBRAEENT (Voow/Vaeon = 20/1) Zifk, 15347
1A 1e (033 g, /2% 52.87%).
MS (ESI, pos. ion) m/z: 535.3 [M+H]".

HUR 6: E B -(7-(WREE-1-FE) KT [1.2-a ]k e -3-55) — S W 0E-2 4(1H 3H)- il — 8 LR & 1f

4 4-(3-(3-(4-HEEFE R AE)-2.4- S ACVU SR NE -1 2H)-F2)WKPE I [1,2-a] Mk B -7-58) R - 1-HH R U T B 1e
(0.33 g, 0.62 mmol)iA T = LM (2 mL)YM =5 L (0.5 mL)EEEW T, 70°CK M 16he SONTRA AR
iR, 4R, SRIEREMIRY 1 (0.26 g, 7% 98.33%).

ST G 4-(G-Q.4-— FAVIEETE- 1 (2H)-FE) K TF[1.2-a] Ak 1E-7-58) IR EE-1- FH R LT i 1g

A4 1-(7-(WRE-1-F2) KPR I [ 1,2-a] Mt WE -3-58) — A g -2, 4(1H 3H)- i =% LR # 1f (0.26 g, 0.61 mmol)
BT M (6mL), MAZ=ZE (74.0 mg, 0.73 mmol), 0°C I Boc BREF (0.20 g, 0.92 mmol), < 2h.
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]S BN (20 mL)FI — S H B 20 mL), B0, WCERAHURIRYE, FriSsk Btz
(Voem/Vveon = 20/1) 44k, HEIEREAER 1g(0.22 g, 75 87.46%).

MS (ESI, pos. ion) m/z: 415.3 [M+H]".

LU 8: G N-(7-(IRGE-1-FEYKIEFF[1.2-a|MEEnE-3-38) — S NE-2 40 H 3H)- Ml #h iR 2 1h

i 4-(3-(2.,4- —SEAR U S -1 (2H)-F5 WK M FE[1,2-a] bt e -7- 38 )R - 1- FF R AL T BB 1g (0.22 g, 0.53 mmol)
BT AM EHER) 14-ZENER 3 mL), FiRKRP 18h. RNWEIKSGG, F3KAAE A 1h 0.18 g, 7~
K 96.67%).

MS (ESI, pos. ion) m/z: 315.2 [M+H]".
BB 9: T N-((1r.4r)-4-(3-F-4-FUHE A IOM L IE)-6-(4-((4-(3-(2.4- — FANPY F M 0% -1 QH)-FE) KL -
[1.2-aHLk P -7 -6 VIR 158 - 1 - 56 ) FP R R g - 1 - 356 ) Ik B2 3 T A 1

B 1-(7-(WR - 1-FE ) KPR I, 2-a | b g -3-38) — S0 0 -2, 4 (1 H 3H)-— i #h /2 £ 1h (80.0 mg, 0.23 mmol)

I N-((Lr,4r)-4-(3 -5 -4-FUE R A IE) I O 2E)-6-(4- F I IR e -1 -2k e -3-F kX (0.13 g, 0.28 mmol)iE T+ —
FWLE SmL), FIR/KRM 1h, A= LB (0.15 ¢, 0.69 mmol), ZEIR S She 18] S H N
AK (10 mLYRI & 4220 mL), FEHC, WA HUARIRGS, TS RB WA A ENT (Voew/Vveon =
20/D)4itk, 1BFIEFAEE 1(54.0 mg, 72F 30.90%).

MS (ESI, pos. ion) m/z: 766.3 [M+H]";

'H NMR (400 MHz, DMSO-ds) & (ppm) 10.61 (s, 1H), 8.57 (d, J=8.2 Hz, 1H), 8.07 (d, J = 7.6 Hz, 1H), 7.83 (dd,
J=179,9.1 Hz, 2H), 7.38 (d, J = 2.3 Hz, 1H), 7.36 - 7.26 (m, 2H), 7.13 (dd, J=8.7, 2.4 Hz, 1H), 6.91 (d, J="7.7
Hz, 1H), 6.68 (s, 1H), 4.51 (dd, J = 19.4, 8.9 Hz, 3H), 3.90 - 3.83 (m, 1H), 3.76 (t, J = 6.7 Hz, 2H), 3.23 (d, J =
5.6 Hz, 4H), 3.03 (t, J = 12.4 Hz, 2H), 2.81 (t, J = 6.7 Hz, 2H), 2.22 (d, J = 7.1 Hz, 2H), 2.11 (d,J = 11.8 Hz, 2H),
2.01 - 1.76 (m, 6H), 1.64 (q,.J=12.3, 11.8 Hz, 5H), 1.27 - 1.03 (m, 4H).

SEHER 2 N-((1r,4r)-4-G-F-4-REXEE)H TH)-6-(4-((4-G-24- 2R AT EmENRE-12H)-Z) BRI [1,2-4]
WEERE -6 2 IR PR 1- 22 ) P ) R - 1 -2 A PBR- 3- PRI B R 2

pel Q*QmJ +

(o]

39



WO 2025/108406 PCT/CN2024/133738

BocN
F l N K/)\IH BOCO ~ BDCO ~ CI/VO BocN/\
- sm | : | —— U
NO, s QNOZ - A e D
2a 2b
A ~=N A ~=N A =N
Boo™™ ! 1a NS N% E NS N% NS N\/e
k/N iN\/\S o BocN\) 0#7‘1\? e FIF HN\) Oa(N\? o BocN\) o N
N PMBN Ho o HN HN

2d 2f (o} 29 o]

- e HOG% /Q oy J\(/k pNO \)
OT&Q o <\‘<

HOI
o

IR 1. R A-(6- RN e -3 ) IR -1 - R [T B 2a

 5-F-2-REFEMEDE (4.20 g, 29.54 mmol). 1-Boc-REE (5.00 g, 26.85 mmol)FIKFRH (9.28 g, 67.13
mmol)i& T Z 15 (100 mL), 80°C/ M. 23h. KMRAH TR, ik, MWWk, SR a0
(EA/PE(v/v) = I/1, 100 mL)FT 2%, iti, WREIETHEL T, 1S21E @M 2a (730 g, % 88.19%).
MS (ESI, pos. ion) m/z: 309.3 [M+H]".
R 2 G A-(6-F IR -3-50)-IR BE-1- R AU T i 2b

HE 4-(6-H FE A g -3-35)- 0k E-1- R AU T BB 2a (7.50 g, 24.32 mmol) AEEAR (1.00 g, 9.40 mmol) N A
FEE (60 mL)FIPYZEIE (60 mL), BEHE/, =i 7The W98, WCERIBBIRSE, 15308 614 2b (6.70

g, 7% 98.96%).

MS (ESI, pos. ion) m/z: 279.3 [M+H]".
AR 3: A A-(KMEFE1.2-a] i W -6-2)- IR VE-1 - R AU T I 2¢

B 4-(6-F FEMIE -3-35)-IR WE-1-FF ER AU T BE 2b (6.70 g, 24.07 mmol) A1 2-5Z. 1% (9.45 g, 48.14 mmol)
BT 4B (120 mL), 78°C/ME 22he H4 [ BIEIRAS, Frfdsk eIk (S0 mL) 15, HhiE, Wi
DT, R EAR 2¢ (7.15 g, P 98.24%).
MS (ESI, pos. ion) m/z: 303.3 [M+H]".
LI 4. GRA-G- K] 1.2-a ]k e -6-38)-IR BE-1- R AT i 2d

A4 4-(WKPEIF[1,2-a] i mE -6-55)-DR R -1-F R AU T B 2¢ (5.00 g, 16.54 mmol)iE T =& H 42 (100 mL), M
AN N-TACT ZBEERE (4.09 g, 18.19 mmol), Fif M 1he AR BEFHIIAK (100 mL), FEHGWE, e
A YRGS, i3k AW RERAEZNT (Voow/Vveon = 30/1) 44k, 13 2IER (lF & 2d (3.90 g, 73 55.07%).

MS (ESI, pos. ion) m/z: 429.1 [M+H]".

IR 5. & 4-(3-(3-(4-F FIETH)-2.4- — FARVU S BE-1(QH)-F5) K FF[1.2-a itk e -6-F8) IR BE-1- R A T

fis 2e
H 3-(4-F IR EEnE-2 4(1H 3H)- - 1a (0.29 g, 1.23 mmol). 4-(3-THLIBK M [ 1,2-a] ik 5 -6-55)-
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MR BE-1-F R AU T 1 2d (0.50 g, 1.17 mmol). BRFRHE (0.76 g, 2.34 mmol). BUALIVH (45.0 mg, 0.23 mmol) F
(1R 2R)-NN-—F -1 2- 3 & % (33.0mg, 0.23 mmol) & T H 2K (10 mL), 110°C/N 22he [RNHAEIE
Hih, E, WCRIEBIRAE, IrSEE AR ENT (Voes/Vveon = 20/1) 44K, 13 2)RE ([H 14 2e (0.29
g, %K 46.46%).
MS (ESI, pos. ion) m/z: 535.4 [M+H]".

HUR 6: E B 1-(6-(WRWE-1-FE) K TF[1.2-a] ik g -3-55) — S Wi g -2 4(1H 3H)- il — 9 LR & of

H 4-(3-(3-(4-FF R FERIE)-2,4- ZSAUAQDY S0 0 - 1 2H)- 55 ) DKL FE 1, 2-a] WEE B -6- 22158 - 1- FF AR B T it 2e
(030 g, 0.56 mmol)¥F T = LR (2 mL)F =5 TR (0.5 mLBAHEW, 70°CI Vi 24h. 4 [ Sk 4s,
BENRE MR 2f (0.24 g, 77 99.84%).

MS (ESI, pos. ion) m/z: 315.2 [M+H]".

ST G 4-3-2.4-— FAVUEETE- 1 (2H)-FE) K TF[1.2-a] ik TE-6-56) IR -1 - FH R L] i 2g

B 1-(6-(WRGE-1-F5) KPR 1, 2-a | ML e -3-255) — S0 e -2,4(1H 3 H)- . = 3. L. B8 25 2f (0.24 g, 0.56 mmol)
BTN (6mL), A= ZHZ (68.0 mg, 0.67 mmol), F&iE2% 0°C, HIA Boc BREF (0.18 g, 0.84 mmol),
R 4ho FURBEEFIIAK (20 mL)M & FEE 20 mL), FEBONE, IEAHUAHKS, Frigikmmzet
HEHT (Voew/Vaeon = 20/1)404K, 3 2R CUE 1K 2g (0.17 g, 73 73.21%).

MS (ESL, pos. ion) m/z: 415.3 [M+H]".

DU 8: FK 1-(6-(IRGE-1-FE)KIEFF[1.2-a| ML e -3-38) — S NE-2 4(LH 3H)- Bl £h iR 2 2h

B 4-(3-(2.,4- —SEAR U SIS mE -1 (2H)-F5 K B FE[1,2-a] PHE e -6- 35 ) IR - 1- FH R AL T i 2 (0.17 g, 0.41 mmol)
BT AM EME LA-ZENHEW G mL), RN 18h. W NEH4E, FEIKAGE K 2h (0.14 g, 5~
K 97.30%).

MS (ESI, pos. ion) m/z: 315.2 [M+H]".
SR 9: Bl N-((1r.4r)-4-3-F-4-FUE K F IO OH)-6-(4-((4-(3-(2.4-— FAR P S e -1 Q- FE ) K Mk I
[1.2-a] ML -6 - F76 ) IR TR - 1 - ) Y R ) DR W - 1 - 58 Y ik -3 - Y P i 2

B 1-(6-(WR - 1-FE )R PE I, 2-a b e -3-38) — 2 g -2, 4(1H 3H)- B #h /2 £ 2h (0.14 g, 0.40 mmol)F

N-((1r,4r)-4-(3- 5 -4 FUEEIRE )P O AE)-6-(4-(FF BRI IR g -1-F)MAHE-3- I EERL (0.22 g, 0.48 mmo)iF T —
AHHE (6 mL), FIRSN 1h, FIMA=LBEAFEWELDY 0.25 g, 1.20 mmol), =i She 7] S M
MAZK (10 mL) F1 =S H 5520 mL), ZERU, WA HUARRAE, FT3R mmA A ZH (Voom/Vieon
=20/1) 4ith, BEVEAMEAR 2 (108.0 mg, =% 35.32%).

MS (ESI, pos. ion) m/z: 766.3 [M+H]";

'H NMR (400 MHz, CDCLs) & (ppm) 8.37 (s, 1H), 7.99 (d, J = 9.6 Hz, 1H), 7.92 (d, J = 8.2 Hz, 1H), 7.61 - 7.50
(m, 3H), 7.23 - 7.10 (m, 2H), 7.04 - 6.97 (m, 2H), 6.87 (dd, J = 8.7, 2.4 Hz, 1H), 4.53 (d, J = 13.2 Hz, 2H), 432
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(dq,J=9.6,4.7,3.7 Hz, 1H), 4.11 - 4.03 (m, 1H), 3.90 (1, J = 6.7 Hz, 2H), 3.16 - 3.00 (m, 6H), 2.95 (t,J = 6.7 Hz,
2H), 2.65 (1, J = 4.9 Hz, 4H), 2.32 (d, J = 6.8 Hz, 2H), 2.19 (td, J = 10.3, 5.2 Hz, 4H), 1.75 - 1.66 (m, 2H), 1.51 -
1.43 (m, 2H), 1.30 (dd, J = 15.1, 10.6 Hz, 3H).

KRB 3 N-((1r4r)-4-(4-FEE-3-F HEREE) I OHF)-6-(4-((4-G-QA-“EAR TS e -1(2H)-2) DRI
[1,2-a |- 7220 R 1881 - 28 Y R e - 12 A 8 -3- P BB 2 3

%5

M1 G R((r4r)-4-(4-F2E-3-F H A IR E DI U FUE AL T Bis 3b

B 4-5-2-FEARE (2.00 g, 12.23 mmol) ¥ F NN- - FAEREZ (20 mL), 0°C N IMASALE (0.79 ¢,

19.84 mmol, 60% wt), #RJ5 IS -4-Boc-Z 3 CLFFE (3.13 g, 14.55 mmol), 0°C KM 2ho K S MR
K (50mL) A, HrHEA, HhuE, JEUFAG NS (15 mL) 73 1h, HdhpE, WEREDHLT, H2H A
1A 3b (2.87 g, FHF 62.61%).

IR 2. % A-(((Lr.4r)-4-F3E3 E 3 EIE)-2- F A R IR H R & 3¢

K (LrAr)-4-(4-FUIE-3- AR BRI CUE R S BT IR 3b (1.87 g, 5.40 mmol) ¥ T & H4% (7
mL), A 4M SEAE 1L 4- 28 AR (6.8 mL), =R N 21h B [ Mk 4R, 132 Atk 3¢ (1.29
g, FEE 84.51%).

LU 3: B 6-F-N-((1r.4r)-4-(4-F F:-3-H S IR S B0 A O 6 e -3- HE k% 3d

B 4-(((1r4r)-d-F 20 B30 IE)-2-F A ARG ER R £ 3¢ (1.29 g, 4.56 mmol) Rl 6-F A E-3- 212 (0.86

g, 5.02 mmol) FT & FH 38mL), MMANN-_RHNELIZ (2.36¢, 18.24 mmol), 0°C FLEMA 1-H
FEERRT (5.80 g, 9.12 mmol), Bfif5 = iR KN 16h. A RPIERHIAK (38 mL) K, H DCM (50 mLX3)
I, GIFMAE VAR, KRR T, Uk, K46, T EMAEEAENT (Voew/Vaeon=30/1)
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aifh, BEACEA3d (124, 77K 70.27%).
MS (ESI, pos. ion) m/z: 387.30 [M+H]".

W 4: G N-((r.4r)-4-(4-F -3 - A 2 IR A I OU8)-6-(4-(F8 RS R g -1 -8k 122 -3 - FH it % 3e

¥ 6~ -N-((1r,4r)-4-(4-TF Fa-3-F A 250 0 PR U8Rk R -3- B 3d (0.74 g, 1.92 mmol), DR IE-4-F-
FEE (024 g,2.10 mmol), PU T 3L (0.059 g, 0.071 mmol) FIARFEST (0.79 g, 5.73 mmol) & T 1,4- 4%
NFMEVR (8.0mL), 100°C /¥ 18he 198, JEHIRAE, FriRsk @AM ZENT (Voem/Vmeon=20/1), 13
Bl HAE A 3e, 0.72g, 773K 80.85%.
MS (ESI, pos. ion) m/z: 466.40 [M+H]".

IR 5. G N-((1r.4r)-4-(4-FJE-3- R I IR I L) -6-(4- Ik SR R e - 1 JE) KA R -3 - FE i 3F

$ N-((1r,4r)-4-(4-51IE -3 - 48 5 5048 0 BR 00 -6-(4-(F PP 356 R g - 1 - 226 ) Ik R 3 - FR B e 3 (0.72 g, 1.55
mmol), NN-—FHNHEZHZ (1.40 g, 10.85 mmol) ¥ T & HHE 35 mL) M _HEWH (3.5 mL) MREH
W, 0°C TR =EAARMEE (1.48 g, 930 mmol), fRIESN 3he FIRBEFIIAK (50 mL) #K, H—
FHEE (S0mL) ARG AHABMKKAHK 20 mLX3) Peik, KRBT, ik, WK, 1920558 Em
R 3F(0.51 g, 7= 71.14%).

MS (ESL, pos. ion) m/z: 464.40 [M+H]".
IR 6: B N-((Lr.4r)-4-(4-FFE-3- FAE SRR 0 BT (U FE)-6-(4-((4-(3-(2.4- — S ARDU S M IE -1 (QH)- 55 IR
IE[1.2-a ke -7-FE) R 158 -1 -3 ) FF R WR g -1 -6 ) ik B3 - g e 3

K N-((Lr4r)-4-(4-F5E-3- T S 2R ) B B8 )-6-(4- T I SR IR e - 1- 58 )k BR-3- TR Bt /1% 3F (0.18 g, 0.39

mmol), 1-(7-(WRMHE-1-ZE)KMEFF[1,2-a] Mk mE-3-28) — S E-2 4(1H 3H)- — B £ L &8 1h (0.09 g, 0.26 mmol) %
FoEH P GmL) FMHE (1mL), =& h, A =LEEEEMELE (0.17 g, 0.78 mmol), 4k4: %
. 16he FRMIERHIIAK (20 mL) FK, 7, FZEFLE Q0mL) UK, &IEMaHAE®KYE, o
SRR EMARER R ENT (Vpem/Vmeon=20/1), B3R AGE K 3 (20.0 mg, 7% 10.23%).

MS (ESI, pos. ion) m/z: 762.60 [M+H]";

IH NMR (400 MHz, DMSO-ds) 5 (ppm) 10.52 (s, 1H), 8.51 (d, J = 8.1 Hz, 1H), 7.99 (d, J = 7.7 Hz, 1H), 7.73 (d,
J=9.6Hz, 1H), 7.54 (d, J=9.2 Hz, 1H), 7.26 (d, J= 9.9 Hz, 1H), 7.21 (s, 1H), 6.82 (d, J = 7.7 Hz, 1H), 6.68 -
6.62 (m, 2H), 6.60 (s, 1H), 4.41 (d, J = 12.1 Hz, 3H), 3.82 (s, 5H), 3.68 (t, J = 6.6 Hz, 2H), 3.45 (d, J = 8.0 Hz,
3H), 2.72 (d, J = 6.5 Hz, 2H), 2.18 - 2.07 (m, 4H), 2.02 (d, J = 11.1 Hz, 3H), 1.93 (d, /= 7.9 Hz, 2H), 1.57 (d, J =
11.5 Hz, 3H), 1.50-1.37 (m, 6H), 1.12-1.07 (m, 4H).

SEHER] 4 N-((1r,4r)-4-(3-8-4-(1,2,4- T 2 E-3- 2 R ) IR T 2)-6- (4-((4-(3-24- 2 FA M EMEBE-12H)- )
DK F[1,2-or | PELIE - 7288 )OIR 18- 1 -8 ) PP 30 R ke - 1 - Wk 183 - 3- Y B 4
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FE 1 ER((r4r)-4-G-F-4-(N-F2 F 08 B I R E IO O ZE R AL T I 4b

B (1r,4r)-4-G-F-4-FHIEFIHF OEZ L L 42 (1.5 g, 10.28 mmol) F T 48 (22 mL), HIAZEER

¥2H% (0.89 g, 12.84 mmol), =% (1.39 g, 13.70 mmol), BJ5 75°CIHIRI N 24h. ¥ s MhE T, 55 H
Bk 4b (1.64 g, F5% 99.43%).
MS (ESL pos. ion) m/z: 384.40 [M+H]".

HPE 2. HRrAn-4-G-F-4-(12 4% — 330 K2 O3 AT AU FE 4¢

B (17, 4r)-4-(3- 3 -4-(N-F2 FE S B FBE P Jie 2 ) R A8 85 BA O 2k Y2 ZE TR BUT 1 4b (1.64 g, 4.27 mmol) ¥
THEHERFE (15.13 g, 142.58 mmol), HIA =F LR (0.50 g, 4.40 mmol), 60°CJv; 24h, 33 € [E 4
4c, 1.08¢g, ;7% 64.18%.

MS (ESI, pos. ion) m/z: 418.10 [M+Na]".

SR 3 AL Ar)-4-3-F-4-(1.2.4-05 — -3 B IR G IR Cbe-1 - Eh R & 4d
(L )= (31,2, 435 -3 350) 2R SR L) S YU T i de (1,08 g, 2.74 mmol) ¥ T

FHEE 3.5 mL), MO 4M EME 1L4-—FANHBEW (3.46 mL), =R 2he G S HhIE, UREIED
T, BRAGEL 4d 041 g, 77K 45.28%).
W 4: B RN-((1r4r)-4-G-F-4-(1.2.4-3% — W3 F) TR O 8)-6-(4-(F2 H IR g -1 -5 A 1R -3 - Y i i

4e

B 6-(4-(F5 IR BE-1-F)EE-3-R R (0.39 g, 1.63 mmol) ¥ T & H % (10 mL), JIA NN-—
R fE (0.88 g, 6.80 mmol), HATU (1.03 g, 2.72 mmol), =IEHFE 15min, FEIIA(1r4r)-4-3-F-4-(1,2,4-
T T3 R R -1 R R 4d (0.45 g, 1.36 mmol), IR SN 12he [ BT IMAK (12 mL)

PR, oW, KM &AW (10 mL) 2B S 3FMa UK, BriS kB W e i Z T
44



WO 2025/108406 PCT/CN2024/133738
(Voem/Vmeon=20/1) #fith, 32| #EE K 4e (0.41 g, 772 58.65%).
MS (ESI, pos. ion) m/z: 513.20 [M+H]".

IR 5. EN-((1r.4r)-4-(3-F-4-(1.2 428 — W3 30) IR I O 28)-6-(4- FF BpE SR R g -1 -8k PR -3- T i

4f
K N-((1r,4r)-4-3-5-4-(1,2,4-1% Z M358 IR0 B LA )-6-(4-(F2 FY BR) IR e -1 - )Mk IR -3-FH A% (0.41

g, 0.80 mmol), N.N-— A ZH% (0.72 g, 5.50 mmol) AT & H % (12 mL) A1 ZHETH (0.5 mL), 0°C

TN =S ALBRILE (038 g, 2.40 mmol), BEJE PRI 3he FRMIEHIIAK (20 mL) #K, A_&H

Fe 20 mL) ZHL, AHAKIAAK 20 mLX2) ek, JKGERATE, ok, JRGOKRSE, 193085

Ry 4F (040 g, 773 97.95%).

MS (ESI, pos. ion) m/z: 511.30 [M+H]".

DY 6: T N-((1r.4r)-4-(3-F-4-(1.2 4-45 M3 5E) R F I I O F)-6-(4-((4-(3-(2.4- S IE PUS I TE-12H)-

BRI [ 1.2-a] L -7~ ) R -1 - 26 ) B R Wi - 1 - ) Mk -3 - FE i 4

B N-((1rA4r)-4-3-50-4-(1,2,4-05 — M -3-J58) I A B B 2 58)-6-(4- T I BRI - 1- R ) ik e -3- Wk i 4

(0.20 g, 0.40 mmol), 1-(7-(IRME-1-FE)KMEFF[1,2-a Mt mE-3-38) — ZMEnE-2,4(1H,3H)-— M 1j (0.14 g, 0.40 mmol)
BT &N (7TmL) FIHEE (1.5mL) 1, FE&M 1h, BN = BEEEM S (0.25 g, 1.20 mmol),

b5 IR 12he AR PBETIIAK (20 mL) K, 75, KAEAZEHE 20mL) ZEH, &I
FHET, IR EMAREREZNT (Vpem/Vreon=20/1), BEEEEEE (90.0 mg, 73 27.86%).

MS (ESI, pos. 1on) m/z: 810.30 [M+H]*;

'H NMR (400 MHz, Chloroform-d) & (ppm) 8.80 (s, 1H), 7.99 (d, J= 9.5 Hz, 1H), 7.92 (dd, J = 8.5, 6.6 Hz, 2H),
7.61 (d,J= 7.6 Hz, 1H), 7.41 (s, 1H), 7.10 (d, J= 2.5 Hz, 1H), 7.00 (d, J = 9.6 Hz, 1H), 6.94 (dd, J=8.8, 2.5 Hz,
1H), 6.82 (d, J=2.3 Hz, 1H), 6.70 (dd, J = 7.7, 2.3 Hz, 1H), 4.54 (d, J = 13.2 Hz, 2H), 435 (t, J = 9.8 Hz, 1H),
4.08 (q,J =10.1 Hz, 1H), 3.90 (t, J= 6.6 Hz, 2H), 3.27 (t, J = 4.9 Hz, 4H), 3.07 (t, J = 12.6 Hz, 2H), 2.93 (t, J =
6.7 Hz, 2H), 2.30 (d, J = 6.8 Hz, 2H), 2.21 (d, J = 11.3 Hz, 4H), 2.04 - 1.80 (m, 8H), 1.71 (q, J = 11.1 Hz, 3H),

1.49 (q,J = 11.1 Hz, 2H).

SEHER] 5 4-(3-(4-(4-(2-(4-(3-2A-—EAR T  EMEDE-1(2H)- 2 ) DRI H [1,2- | EBE - 7- 25 IR BR- 1 -2 ) 2,3 )R -1 -
BREL)-3- WA EE)-4,4- — B S-EAR-2- B AR BRI nb -1 -2 )-2- (=5 ) K F G S
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BB 1: B R A-(3-3-F-4-(4-(2-F2HE £ F) IR e -1 - Pk ) o ) -4 4- — FEE -5 AR A2 - A RIBK K- 1 - 32)-2 -(— 38

HERHE Sb

B B AEFRIR Sa (0.30 g, 0.66 mmol). 2-(URME-4-25) ZBE (0.13 g, 0.99 mmol) 120 — 5 RR%
(0.44 g, 2.64 mmol) AT NN-—HEHTIZ G mL) F, FHEZE 0°C, 18N 1-FHEEBRREF (1.05¢, 1.65
mmol, 50% 12 L ERER), B R ERKRN 18 /M. M RMEFIIAK (6 mL), A EA (10 mL x 3) AHL,
EIFRE YA AR SN (5 mL) YRY, TOKEIBRAN T, 1I9E, BeT, PSR EMSERAZ
T (Vea/Vee=3/1), 1335 A E 1A Sb (033 g, 7% 88%).
IR 2: G A-(3-(3-T-4-(4-Q- AN LR E -1 - R I )-4.4- — HIIE-5 A AR -2- B A DK PR gk - 1 -58)-2 (=3
) A IS Sc

¥ 4-G-(G-TR-4-(4-Q-FFE ) IRIE-1-P 58 K 58 )-4,4-— H -5 580 Q-2 B A QIR MR IR -1 -3 )-2 (=550 36
ZEHE 5b (0.10 g, 0.18 mmol) ¥ T DCM (4 mL) #1 DMSO (0.5 mL), A DIPEA (0.16g, 1.26mmol), 0°C
NI =EALBRAETE (0.086 g, 0.54 mmol), PRIE/RN. 3 /M. FISMNIEHINK (5mL), A EA (10 mL x 3)
FEL, GIFHE VAR A ST (S mL) Bl KBRERE T, I8, W4, 1533 a7k Sc (0.10
g, 7% 100%).
SR 3: T 4-(3-(4-(4-(2-(4-(3-(2.4- — FAANVY S M E -1 (2H)-FE) BRI FF[1.2-a Mk I -7-FE) IR 15 -1 -3 ) 2,56 IR IE
-1 B )3 - SR A )-4 4 - — -5 AR AR 2 - AR AR k- 1 -3 2 -(— 35 FPBE) R PSS 5

B 4-(3-(-5-4-(4-(2-FB A T FE) IR IE -1 -FRIE) 34, 4- — FF L5 AC-2- AR AR DK BRI -1 -3 )-2-( = 5 32E)
ZKHE 5S¢ (0.10 g, 0.18 mmol) Al 1-(7-(WRME-1-FE) KPR [ 1,2-a |t e -3-58) — S0 -2,4(1LH 3H)- i $h R £
1h (0.050 g, 0.14 mmol) ¥ T NN-"HIEZBNE (1 mL) o, SIEBPE 2 /N, FIIAN= ZBEIEM S
(0.11 g, 0.54 mmol), FEEMEERM 3 /Mfo MIAIK (2 mL) HrHEE, i€, JEUHLT, SEE R &
(37%ACN/1%TFA /KIFR) 7> B alith, 1920k S (15 mg, % 9.8%), 4iE 89.74%.
MS (ESI, pos. ion) m/z: 859.3 [M+H]";
IH NMR (599 MHz, CDCls) & (ppm) 8.02 (d, J = 8.2 Hz, 1H), 7.98 (s, 1H), 7.86 (d, /= 8.1 Hz, 1H), 7.73 (d, J =
6.0 Hz, 1H), 7.61-7.56 (m, 1H), 7.52 (s, 1H), 7.35 (d,J=5.5 Hz, 1H), 7.21 (d,J=7.9 Hz, 1H), 7.12 (d,J = 9.0 Hz,
1H), 7.04 (s, 1H), 6.81 (d, J= 6.6 Hz, 1H), 4.78 (d, J = 13.4 Hz, 1H), 3.90 (s, 2H), 3.62 (d, J= 12.9 Hz, 1H), 3.45
(s, 3H), 2.95 (t, J = 6.3 Hz, 2H), 2.89-2.69 (m, 5H), 2.60 (s, 2H), 2.26-2.22 (m, 1H), 2.11 (s, 1H), 2.06-2.02 (m,
1H), 1.90 (d,J = 12.6 Hz, 2H), 1.78 (d, /= 12.1 Hz, 2H), 1.74-1.65 (m, 2H), 1.63 (s, 6H).
LHEH 6 N-((1r,3r)-3-(4-FE-3- F EEFEE)-2,2,4.4- W FEHF T H)-2-G-((4-G-Q4- R A Y S g e
-1(2H)-3)KMEFE[1,2-a| ML TE-7-222)WR B8 -1-28) B 0 Y RUZR 3R T He-1- ) s - 5- FR B B 6
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6d
S B 2-F-N-((17.3r)-3-(4-F k-3 - R S R AR ) -2.2.4 4- 1 Eﬁ%%T%)ﬂw%-s-Eﬁ@ﬁﬁﬂﬁ 6b

¥ 2-EENE-5-RIE (2.00 g, 12.24 mmol), 4-((1r,37)-3-53E-2,2,4,4- VY FF LR T K48 38)-2- FH A SL 5 P s
EhIR 4k 6a (3.80 g, 12.24 mmol), NN-—FHIELHZ (6.33g, 48.98 mmol) 1 1-FZEBEERAT (15,58 g, 24.48
mmol) FT M5 A0mL) &, TR NN 4 DN, e T, IAK G0mL), A &H % 30mL
< 3) RHAMR, AHUHAK G0mL < 3) 3%, GHUHET, [REFOEIE6b (4.3 g, /% 84.70%).
S 2: £ N-((17.37)-3-(4-FIE-3- F A FE IR AR IE)-2.2 4. 4-PU HFEIE T 38)-2-(3-(F 3 FE YR IE T he-1-38)
BEnE-5-FHEEIZ 6¢

H 2-F-N-((17,37)-3-(4-FFE-3- RS 56)-2,2,4 4- DU IR T By msmg -5-FF Bk % 6b (1.02 g, 2.47
mmol). BAH T fE-3-FEEEFE EE (0.47 g, 3.69 mmol). PU T FZEMUALIE (0.093g, 0.25 mmol) AIFREEH (1.02
g, 738 mmol) AT 1 4- %A (10 mL) &1, 100°CHEEES N 9 /NN . NEA A T=iR, T, e
GHUAR, Ak AR EENT 2 S 44k (Voew/Vveon=30/1), 3B EZEMPIRY) 6¢ (0.65 g, F=%
56.79%).
MS (ESI, pos. ion) m/z: 466.3 [M+H]".
S 3 AR N-((17.37)-3-(4-FIE-3- AR L FR4E 02 2. 4 4-PU FFERE T 38)-0-(3- R SO 24 A T - 1 -3 s
We-5- Tt 6d

H N-((1r,37)-3-(4-FHE-3- A BE 050 58 )-2,2.4,4- DU FE RS IR T 388)-2-(3-(F8 22k PR U 30 T - 1- 58 i
-5-HERE 6¢ (0.15 g, 0.32 mmol), NN-— R E L% (0.29 g, 2.24 mmol) AT & HkE G mL) M- HET
B (0.5 mL) HRSEES, FFIRZE 0°C, FINA=SFALBIEEE (0.15 g, 0.96 mmol), 4ERF 0°CHEHE SN 1
NI o IIAK (15 mL) M WS (15 mL) WK, 20, AHUHKIKAIK 20 mL x 2) ¥k, A
MELBEI (20 mL) Pedk, BT, F20%EARE K 6d (0.13 g, 73 87.04%).
MS (ESI, pos. ion) m/z: 464.0 [M+H]".
LB 4. B N-((1r.3r)-3-(4-FUE-3-FH AL AR HIE)-2.2.4 4-J0HI IR T 35)-2-(3-((4-(3-(2.4- AR s e
-1 (QH)-F) M I [ 1.2 -ar MEk e -7 - JE Y WIR P - 1 - 35 ) FE B SRR BR T b - 1256y i -5 - HE % 6

¥ N-((17,37)-3-(4-FUHRE-3- A BE 2R 0 25 )-2,2,4 4- DU FE S IR T 26)-2-(3- IR R U A BR T e -1- 258 ) s e -5
H Mt 6d (0.12 g, 0.26 mmol), 1-(7-(WRFE-1-8)BKIEFF[1 2-a ke -3-28) —EEne -2 4(1H 3H)- B #5245 1h
(0.06 g, 0.17 mmol) ¥& T NN-—H LWL 2 mL), ZERM 1 /NS, FIMA = ZBEEM A (0.038
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g, 0.17mmol), AKLREIRIPEIIS 3 /NS o ] S SR PN RIBR IR AN (10 mL), A BT H, ShiE,

A HE T, 22 A 45 (B T%ACN/1%TFA JKIER) 7> B4, 13 8)F% tuffH 4 6 (38.0 mg, /3R 27.61%), 4
Z 94.68%.

MS (ESI, pos. ion) m/z: 762.3 [M+H]*;

IH NMR (599 MHz, CDCLs) & (ppm) 8.73 (s, 2H), 8.12 (d, T = 10.6 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.47 (d, J =
8.6 Hz, 1H), 7.41 (d, /=102 Hz, 1H), 6.81 (d, J=9.4 Hz, 1H), 6.71 (dd, J= 7.6, 2.3 Hz, 1H), 6.48 (d, J=2.1 Hz,
1H), 6.41 (dd, J= 8.6, 2.1 Hz, 1H), 5.96 (d, J = 8.0 Hz, 1H), 5.40-5.32 (m, 1H), 4.71 (d, J = 5.4 Hz, 1H), 436 (t, J
= 8.8 Hz, 2H), 4.14 (d, J = 8.1 Hz, 1H), 4.06 (s, 1H), 3.94 (s, 3H), 3.91 (dd, J = 12.8, 6.1 Hz, 2H), 3.68 (dd, J =
36.9, 25.2 Hz, 2H), 3.30-3.26 (m, 3H), 3.06-3.01 (m, 1H), 2.95 (1, J = 6.7 Hz, 2H), 2.78 (d, J = 7.4 Hz, 2H),
2.67-2.64 (m, 3H), 2.03 (d, /= 5.5 Hz, 1H), 1.25 (d, /= 7.9 Hz, 12H).

SLHER 7 N-((1r4r)-4-4-RE-3-FHEEEE)H 22)-6-G-(4-(3-Q24-ZE AR WS mne -1(2H)-3 )Tk 3
[1,2-a] W IE-7-25 WK 168 - 1-38) FF 38 ) UL T - 1-28 WA 18R -3- Bk 7

)fg s »\L% f} >LNH
AL T @w - AOnAE EShy

*/"‘Rl

\j\/OH o
)? iy )? Q“*E"ii&

iGN RS
AT Ny T, P

AR 1 B RU((LrAr)-4-(4-FJE-3-FF P 5 R A A IE O R IR LUT T Ta

B ((1r,4r)-4-(3- 5 -4-FUHE R ) P O 25 B B IR AU T I 4a (4.00 g, 11.40 mmol). PR EERNER (3.84 g,
43.32 mmol). 2- IO IHEBE-2.4,6- =T HEIE (0.54 g, 1.12 mmol) FNEREZEN (4.74 g, 43.2 mmol) & T-IY
S0k (40 mL) MK (4 mL) FRRGEFRP, BB (0.13 g, 0.57 mmol), BE#HEHES, 75°CF
SN 24 /NI RSERA AR =R, IIAAK 20 mL), AR 4B (50 mL x 3) A0, &IFMANUHEAK (100
mL x 3) Pelk, TOKBRIATIE, IERYE, Pk A AR Z 0 Bl (Vee/Vea=5/1), 33K E
[EA 7a 3.41 g, 77K 83.91%).
IR 2: B A-(Lr4r)-4-F S AR IE)-2-FF Y ALK RS SRR &6 Tb

B ((Lrdr)-4-(4-FUEE-3-FR P FOR S )M ) R IR T B 7a (3.47 g, 9.73 mmol) & T =& HFHx
(1.0 mL), MIANFALER 1.4-—F SHEW (24 mL, 4M), iR 7 /M. B R Bk as, 155028 A
70 243 g, 2% 85.25%).

yNH
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LU 3: B 6-F-N-((1r.4r)-4-((4-FHE-3- T8 P 5 R S ) PR LS kR -3- R % ¢
4 6-F MR35 (1.56 g, 9.83 mmol) ¥ T =& 4t 25 mL) ', BEMA NN-ZRAHELNEZ (433
g, 32.80 mmol), FHETE G I HATU (6.36 g, 16.40 mmol), k& 4E N 15 208, SRIEHIIA 4-(((1r,4r)-4-
IR O L)AL )-2- AT B K RS hMR 28 7b (2.40 2, 8.19 mmol), =i 8 /MF. IIAK (50 mL) FK
RN, FEBE, AHAETET, P EMAEERAET 2 Bai (Vee/Vea=3/1), 133 A E1E 7¢ (031
g, 7% 9.53%).
AR 4. T N-((1r.4r)-4-((4-FJE-3 -2 Py 3 8L U 0)-6-(3-(F2 Jk YRV RUR A T B AR -3- i 7d
¥ 6-Z-N-((1r,4r)-4-((4-FUH:-3-FF P JE 2 S8 08 IR 56k 2 -3- Bk ¢ 7 (0.56 g, 1.41 mmol)s &ZIF T
fi-3 FEHBEERIRER (0.27 g, 2.11 mmol). PU T ZEMULAZ (0.053 g, 0.14 mmol) FIHKELHH (0.58 g, 4.23 mmol)
MAE) 1,4-—5F/S (TmL)H, 100°CHEFE Y. 14 /N o R BEA I 2 %00, JiE, IRTaNAE, FiEsk
B AREIRAE E T B4k (Voow/Vveon=30/1), 152k iRy 7d (0.23 g, 725 36.42%).
MS (ESI, pos. ion) m/z: 448.3 [M+H]".
AR S: B RN-((1r.Ar)-4-((4- T -3 -FF P B R AU BE LA -6-(3- I AL U IR T -1 -2k 2 -3- H B IFZ Te
B N-((1r,4r)-4-((4-FUIE-3-FF P 240 30 PE L IE)-6-(3-(FR 3L 28 R4 FR T 29 mkR-3- L% 7d (0.20 g,
0.45 mmol) M NN-"FHRFEZIZ (0.41 g, 3.15 mmol) F T & HF ki 3 mL) M HFIETH (0.5mL) [FIE
EEIT, 0°C FIIA ZEALEILE (021 g, 1.35 mmol), ZEFF 0°CHEHE RN 4 N . PR MR P INAZK (10
mL) =& HBE (10 mL), 70 AHUKAIK (10 mL x2), MWAEASAER (10 mL) JE, AHAE
BeT, 92RO HPIRY) Te (0.17 g, 773 85.39%).
HIR 6: G EE N-((1r.4r)-4-(4-FFE-3 -2 PR F AP O A8)-6-(3-((4-(3-(2.4- — AN VY 20 e - 1 (2 H)-55) K e
JF[1.2-a] Vs g - 7- 3 IR R -1 - ) HH G B R T -1 -JE ) kiR -3 - e i 7
K N-((Lr,4r)-4-((4-FIE-3-FR P 2RI O 3)-6-(3- F BE R U 24430 T Joe-1-38)BA R -3- FH R 7e (0.11 g,
0.26 mmol) FI 1-(7-(WRW-1-FE)KPEIE[1,2-a) ik B -3-38) — 2% e -2,4(1H 3H)-— B #: R ;. 1h (0.06 g, 0.17
mmol) ¥ T NN-—H I 2mL), FEiRRM 1/N, A= ZBAEEES (0.11 g, 0.51 mmol),
AR E R PR 12 /N o TR ROBER R NN LRI BR R EUVA R (10 mL), 73 SN, HliE, [k
JE & O BEHH] % 35%ACN/1%TFA KigH)»&aifh, BRI @E A 7 (36.0 mg, & 26.55%), 4iE
93.84%.
MS (ESI, pos. ion) m/z: 744.4 [M+H]*;
IH NMR (599 MHz, CDCls) & (ppm) 8.00 (d, J = 9.2 Hz, 1H), 7.90 (s, 1H), 7.64 (s, 1H), 7.53 (d, J = 8.6 Hz, 1H),
7.41 (d, J = 33.0 Hz, 2H), 6.86 (s, 1H), 6.75 (d, J = 8.6 Hz, 2H), 6.60 (d, J = 9.2 Hz, 1H), 6.44 (s, 1H), 4.38-4.31
(m, 3H), 3.97-3.88 (m, 4H), 3.69 (s, 1H), 3.30 (s, 4H), 3.12 (s, 1H), 2.95 (t, J = 6.8 Hz, 2H), 2.79 (s, 2H), 2.66 (s,
4H), 2.26 (s, 1H), 2.18 (t,J = 15.3 Hz, 4H), 1.45 (d, J = 6.4 Hz, 2H), 1.15 (d, J = 6.7 Hz, 2H), 0.90 (1, J = 6.8 Hz,
2H), 0.80 (d, J = 6.2 Hz, 2H).
KR 8 N-((17,3r)-3-(4-RE-3- FRERRE)-2,2,4,4- 10 FEIHF T E)-6-G-((4-3-24- R E w0
-1(2H)-3) BRI H[3,2-a | LB -7-25 IR 1851 -3 BT 38 Y RUZMBR T 4e-1 -2t ) Mk 1G5 3- FT B Bk 8
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O o iate

ﬂfr(m ﬂfi@ ﬂ?(*u

T rme N\j\/ on ¥

/@4&% /@A&J\\/\} QN”O

8c

L1 BRR 6-F-N-((1r.3r)-3-((4-FHE-3- A B R A8)-2.2.4 4-PU HH LA | )k 3- FH /I 8a

A 6-FMEHE-3-RIE (1.12 g, 6.95 mmol) W T & T 4E (16 mL), IIA NN-ZRHELE (3.02¢,23.16
mmol), HEEEFHEIMA HATU (4.49 g, 11.58 mmol), ZkEEERMN 15 7040, FEEIA 4-((2rd4r)-2-2 3%
-1,1,33-DY B B BA | -4- 08 5 - 2- HH AR R OR-1-HH I R R 2 6a (1.80 g, 5.79 mmol), ZiR M 4 /NI [ e
WK 30mL), ZEHMWE, AHAAIET, FiEREMEERAET o8l (Ves/Vea=3/1), 3314
ik 8a (1.11 g, P73 46.20%).
S 2: AR N-((1r.37)-3-((4-FIE-3- F L A 0E)-2.2.4 4-PU T FEE T 38)-6-(3-(F2 7 ) U A T -1-38)
Wik 2 -3- F Rt I 8b

1 6-F-N-((1r,37)-3-((4-FFE-3- A IR A IE)-2.2,4 4- DU 23R T )k 3-FFBERL 8a (1.10 g, 2.65
mmol). ZAH T LE-3-3E FHEEER R L (0.50 g, 3.97 mmol). VU T ZEMULAE (0.099 g, 0.27 mmol) FIFRERHR
(1.10 g, 7.95 mmol) MIAZF] 1,4- 553 (10 mL) F, 100°C N 18 /Mf. NIEA A E =, ik,
THIA, FFREWEEREENT (Voew/Vveon=30/1)7 B 4i4t, 3215 ARy 8b (091 g, =%
73.73%).
S 3 A N-((1r.37)-3-(4-FIE-3- AR L FR4E ) -2 2. 4 4-JU FHEIE T JE)-6-(3- FH L L U2 F T - 1-38 )ik
BR-S- TN 8¢

H N-((17,37)-3-((4-FFE-3-F AR IR H AL )-2,2,4,4- DU FE R IR T 28)-6-(3-(F 28 HH AL U 430 T -1- 28 ik i -3-
FEEIZ 8b (0.15 g, 0.32 mmol) FNN- - FHELIE (0.29 g,2.24 mmol) & T & H ki 3mL) M HHET
B (0.5 mL) BEBWH, 0°CTFIIAZEEMLTE (0.15 g, 0.96 mmol), ZEHF 0°CR M 2 /M. HIAIK (15
mL) M TFEHHE (15 mL) #RNY, 708, AHURKIKAZK 20 mL x 2). WAAMEACHAR (20 mL) BEdk,
e, 153FEEOEE 8c (0.12 g, 72 80.35%).
MS (ESI, pos. ion) m/z: 464.3 [M+H]".
S 4: A N-((1r3r)-3-((4-FUIE-3-F AL IE A IE)-2.2 4.4-JU HIEIE T 3)-6-(3-((4-(3-(2.4- — AR PU A I 1
-L(QH)-BE) KW I [3 . 2-a] ik e -7- O R P -1 -8 FERY S AR A T o 13 Ik e 3- PR A1 8

4 N-((1r,3r)-3-(4-FFE-3- R FE IR 2E)-2,2,4, 4- DU FHEIA T J6)-6-(3- MR SE A0 T Joe-1-J56 A -5 -
i 8¢ (0.079 g, 0.17 mmol) Fl 1-(7-(URME-1-ZE) DKL FF[1,2-a]hmE-3-28) S e -2, 4(1H 3H)- i $h R £
1h (0.06 g, 0.17 mmol) & T NN-_H R A% 2 mL), ik &M 1 N, BINA = ABEEM AL (0.11
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g, 0.51 mmol), = RN 16 /Mo RPN BFIBRBREANA (10 mL), A E AT, i,
RIETF G A BB % (37%ACN/1%TFA Kig) @i, 32 EE 4 8 (21.0 mg, /=3 15.63%), 4
FZ 97.01%.

MS (ES-API, pos. ion) m/z: 763.3 [M+H]";

IH NMR (599 MHz, CDCL) § (ppm) 8.22 (d, J =9.1 Hz, 1H), 8.01 (d,J = 9.1 Hz, 1H), 7.72 (s, 1H), 7.62 (d, J =
7.3 Hz, 1H), 7.47 (d,J = 8.6 Hz, 1H), 7.42 (s, 1H), 6.83 (s, 1H), 6.71 (d, J = 7.7 Hz, 1H), 6.62 (d, J = 9.2 Hz, 1H),
6.48 (s, 1H), 6.43 (d, J = 8.6 Hz, 1H), 5.35 (d, J=28.7 Hz, 1H), 438 (1, J = 8.0 Hz, 2H), 4.19 (d, J = 8.9 Hz, 1H),
4.09 (s, 1H), 3.96 (s, 1H), 3.94 (s, 3H), 3.93-3.86 (m, 2H), 3.29 (s, 3H), 3.14 (s, 1H), 2.95 (t, J = 6.6 Hz, 2H), 2.80
(d,J=7.4 Hz, 2H), 2.67 (s, 3H), 2.30-2.20 (m, 1H), 2.05 (d, /= 17.1 Hz, 1H), 1.29 (d, J=7.9 Hz, 12H).

HEB 9 4-(3-(4-(4-((4-B-2 A-ZFANNT S MENE-1 (2 H)- 2 ) BRIE I 3,2- | L - 7- 20 ) 18- 1) F o ) OG- 1)
PREL)-3- AR TE)-4,4- — FHE-5-FAR-2-BRRACHKIERR- 1-2E)-2- (S5 ) R F 9

E o

k-
N\n/N@\\( %2

NZ s o NF S 0
5a 9a
0, = F o] N/\\ N

g F W F (j\ o) " F W F (j\ \\/N\CS /
F N. N —— F NN =
SeparSoihge s vl ~
NF s P NF S ) o_—_|$N

8b 9 [0}

IR 1. G 4-(1-G-F-4-((4-(F 2 O RIE-1 - BB R AL -4 4- — L5 SR Q-2 -t ARIK R k- 1 -2 -(— 38
HFAEEHE 9a

B ARE FLRIL 5a.(0.10 g, 0.22 mmol). (WkFE-4-FE) FEE (0.033 g, 0.29 mmol) 123 R A EEME (0.11
g, 0.88 mmol) AT NN-—HENEE (1mL) T, FRZE 0°C, BN 1-NEEBERREF (0.28 g, 0.44 mmol,
50% 0% LERIETR), R =R 18 /M. A RMEHAIIAK (6 mL), A EA (10 mL x 3) 2, &M
A HUAH AR SN (5 mL) Pedk, TOKBREREN T, g, T+, FiEskEmak st Z s
4t (Vea/Vee=3/1), f3EIBEEE 92 (0.12 g, 723 98.75%).
YR 2: B 4-(3---4-((4- T BRI IR e - 1 - Bk ) PR )4 4- — FRORE- 5 AR A2 - A AR IO b 1 -5k )-D - (= 3 K )
A H I 9b

B 4-(1--F-4-((4-(F2 5 F I )R e -1 -0 220 2K 3 )4 4- — FF 502 - AR IR bk -1- 32 )-2- (= S )
ZEHE 92 (0.10 g, 0.18 mmol) ¥ T DCM (4 mL) 1 DMSO (0.5 mL), Jil A DIPEA (0.16 g, 1.26 mmol), 0°C
NIMAZEABRIESE (0.086 g, 0.54 mmol), PRIESS 3 /M. [ B HINK (5 mL), Al EA (10 mL x 3)
FEL, A AU A S AT (5 mL) B, TOKBBREA T, T uE, R4, 1533 EE 7K 9b (0.10
g, FEE 100%).
BIE 3 : 5K A-(B-(4-(4-((4-(3-(2.4- — S ARVY S U - | (QH)- WK M T3 2 - Wbt i -7 FE VIR M- 1 - ) PR IR 1 -
SRV HRIE)-3 -G R 2k )-4.4- — -5 AR AR 2 - B AR MR - 1 - ) -2 (= Y 2 R A 9
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B 4--(3-F-4-((4-H B R R g -1 -5 28 ) R i ) -4, 4 5 AR AR -2 -t AR DK R IR -1 - 35 )-2-( = 3 Y ) K H
5 9b (0.10 g, 0.18 mmol) 1 1-(7-(WRME-1-2L) KM IF[1,2-a ML -3-38) —EUsne-2 4(1H 3H)- B kR £ 1h
(0.050 g, 0.14 mmol) ¥ T NN-—HHEZEE (1 mL) &, =i@BHE2 /N, BN = ZBEEMEbm
(0.11 g, 0.54 mmol), ZFERBFLRN 15 /M. IIAK 2 mL) #rdifEdk, dhiE, JEUFET T, SH&
(35%ACN/1%TFA /KIFHR), 13213 EAFE A 9 (8 mg, =% 6.6%), ZiE 86.06%.
MS (ESI, pos. ion) m/z: 845.2 [M+H]*;
'H NMR (599 MHz, CDCls) & (ppm) 8.01 (d, J = 8.3 Hz, 1H), 7.98 (s, 1H), 7.86 (d, J= 8.2 Hz, 1H), 7.77 (s, 1 H),
7.59 (dd, J=16.7, 7.5 Hz, 2H), 7.41 (s, 1H), 7.23-7.17 (m, 1H), 7.12 (4, J=9.1 Hz, 1H), 6.82 (s, 1H), 6.71 (d, J =
5.9 Hz, 1H), 4.80 (d, J = 13.3 Hz, 1H), 3.90 (t, J = 6.6 Hz, 2H), 3.66 (dd, J = 22.2, 8.6 Hz, 2H), 3.26 (s, 4H),
3.19-3.09 (m, 1H), 2.94 (t, J = 6.7 Hz, 2H), 2.91-2.84 (m, 1H), 2.61 (s, 4H), 2.39-2.17 (m, 3H), 1.98 (d, J=12.9
Hz, 1H), 1.87 (d, J = 13.0 Hz, 2H), 1.63 (s, 6H).
LR 10 N-((17,3r)-3-((4-WE-3-F EEREH)-2,2,4.4- 1 FEIF T H)-5-4-(4-G-Q4-—H RN e
-1(2H)-E2)BRMEH: [1,2-a ] ML AE-7-28) UK B2 1-28) Y 28 )k ke - 1 - ) L G- 2- FRY Bk 10

o
o, 0
o O Tl R
N N
0 Hel $B o 4
6a

Oy, o}
N///Q/ HJKIKQN 1h % DY
_o N\/\N S oL N_~# ’O\/(\N
0 N
Oc

A1 TR S-HN-((1r3r)-3-((4-FUE-3- A R AR JE)-2.2.4.4- DU BRI T )k e -2 - FH % 10a

B 2-FEnE-5-R IR (2.00 g, 12.36 mmol) AT & HEE (25 mL) H, #EMAN NN-—FHHE LI
(6.39 g, 49.44 mmol), FLEETE G I HATU (9.59 g, 24.72 mmol), k&4 HE [ N 15 7051, I 4-((Q2r4r)-2-
SFE-1,1,3,3- DU FHBEIA T -4- )5 J6)-2- FH AR RE K T IS SR8 5L 6a (4.23 g, 13.6 mmol), ZIR N4RLR M 17 /b
I o 1A) SRSV IR (20 mL), ZEEUGMW, AN IET, i35k B A RERAE Z AT B AL (Ves/Vea=4/1),
1S3 OE R 10a 3.50 g, 77FK 68.24%).
SR 2 £ N-((1r.37)-3-((4-F % -3- F S A0 )2 2.4 4- Y FEREIA T 365 -(4-(F2 56 W R e 1 -8 ML -0 -
H A% 10b

K 5-EN-((1737)-3-((4-FFE3- R IR HE)-2,2,4,4- DU FE SR T 30 2-F BEA% 10a (1.00 g, 2.41
mmol). URFE-4-FE-HEE (0.43 g, 3.62 mmol). VU | ML (0.089 g, 0.24 mmol) FIRKERHH (1.00 g, 7.23
mmol) JIAZF] 1,4-Z5 N (11 mL) H1, 100°C/ i 18 /Mo RMWEAF R =R, I8, ETFaYUE,
PS5k B i I ZEAT 0 B4l (Vpem/Vveon=30/1), 15213 3 @ E K 10b (0.70 g, 773 58.84%).
MS (ESI, pos. ion) m/z: 494.3 [M+H]*.

1
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S 3: Ll N-((1r3r)-3-((4-FE-3- A A )2 2 4. 4-JY FEEEIR T 970)-5-(4- F B S IR -1 - JE it g -2 FfY
Bil% 10c

K N-((1r,3r)-3-((4-FHE-3-F R B IR 5 35)-2,2,4,4- DU HI LA T 35k )-5-(4-(F2 5 HH 2k ) WIR g -1 -5 )b g -2- FFY
fi% 10b (0.15 g, 0.30 mmol) F1 NN- S HFE 2% (0.28 g, 2.10 mmol) ¥ T ~FH k% (4 mL) 1 HEETH
(0.5 mL) FHESTEWRS, BFIEZE 0°C, HEINA=SEALBIIE (0.15 g, 0.90 mmol), 4EFF 0°CR N 1 /M. i
AK (15 mL) M ZEHEE (15 mL) BRI, 708, AHUAERKIKAZK (20 mL x2) WA EALHA (20 mL)
Bk, e, [{RAOEAE 10 (0.15 g, 7% 100%).
S 4: £ N-((1r3r)-3-((4-FUIE-3-F A L IR IE)-2.2 4. 4-JU HI FEIF T 3)-5-(4-((4-(3-(2.4- — B AR PU A I
-1 (2H)-F) KM I [1.2-a| I IE -7 -J55 IR P - 1 - 58 ) FE IR P - 1 - 6 Y E -2 - R G 10

H N-((17,37)-3-((4-FIE-3- A B IR G0 25 )-2,2,4,4- DU HEBE IR T 258)-5-(4- HE T R R g - 1 - 55 ) b Mg -2 FR G
10¢ (0.13 g, 0.26 mmol), 1-(7-(WRBE-1-F)IK M F[1,2-a] ML BE-3-25) S nE-2, 4(1H 3H)- - Fi B2 5 1h (0.06 g,
0.17 mmol) ¥ T NN-ZHEZBEE (2 mL), RN 1N, A= B EELS (011 g, 051
mmol), EiR TSR 3 /Mo ) RSP IR AR (10 mL), AT, HhiE, [FEk
BT IR L OSSR G7%ACN/1%TFA KR &4k, 5238 MK 10 28.0 mg, /3 18.77%).
MS (ESI, neg. ion) m/z: 788.2 [M-H];

H NMR (599 MHz, CDCLs) & (ppm) 8.85 (s, 1H), 8.13 (s, 1H), 8.03 (s, 1H), 7.79 (d, J = 9.1 Hz, 1H), 7.63 (s, 2H),
747 (d,J=8.5 Hz, 2H), 6.83 (s, 1H), 6.49 (d, J=2.1 Hz, 1H), 6.43 (dd, J = 8.6, 2.0 Hz, 1H), 5.39-5.34 (m, 1H),
4.50 (d,J = 13.2 Hz, 2H), 4.16 (d,J = 8.8 Hz, 1H), 4.09 (s, 1H), 3.92-3.83 (m, 2H), 3.66 (dd, J = 5.6, 3.4 Hz, 1H),
3.07-2.99 (m, 2H), 2.94 (t, J = 6.5 Hz, 2H), 2.36-2.22 (m, 3H), 2.03 (dd, J = 12.3, 5.9 Hz, 1H), 1.96 (dd, J= 9.3,
3.0 Hz, 2H), 1.91-1.86 (m, 1H), 1.28 (d, J = 3.3 Hz, 12H).

LB 11 N-((17,38)-3-((4-FE-3- P FEREH)-2,2,4,4- W F HEHF T )-6-((5)-2-((4-G-4- = HAR Y L
BE-1(2H)-2)BRIEHF(3,2-a | ML e 7-28) R G- 1-2) FF 28) S Ik A e -3- B E: 11

0
0:f% »\(j\ _a‘\N/\\ /N
o %Q” W \\/N\Gl
7 N =" N
NC o=(jz
1 HN
(o)
'OH

o AN o]
“ HN R)
\ Ol J NN @0 \ 0LANn S NN
° N W - © N N o
£2 o %2
4 4
N N
8a 11a

HCI

o] s) Q = —n T\ N
\ 0'%7 AN 1h OIr%QNW /B\ N\\/N\C(/l
o N \ o, /o] NN N By N
PR R Al e SRR e
N HN
11b 1" [0}
IR 1 A AR N-((1r3R)-3-((4-F AL -3- 1 F L AR EAE)-2.2.4 4-JU LR T 3E)-6-((R)-2-(FE AL H 48 My bR ) IsA 5 -3 -
HWEi 11a
FREL 6-5-N-((17,37r)-3-(4-FFE-2-F S A FE)-2,2,4 4- VU FEIR T Bk e -3- FHBEA% 8a (0.50 g, 1.21
mmol), (QR)-NGMR-2-3)H B EEEE £ (0.37 g, 2.42 mmol) FIBREZAN (0.67 g, 4.84 mmol), HIA 1.4- 5 /NIK
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(5mL), 100°C N 16 /NI« S MERAhaERR 220k IEH, FZBE (5 mL) WSedEDE, Betiasm, FieskeEy
MM B (50 mL) ¥R, FK (10mL < 3) $edk, AHAERTOKRIRM 5, &3k, g, S3mka
R 2 85°C B4 i (Vea/Veon/Vee=6/1/12, 19mL), 332K A GFEE 11a (037 g, 775 61.95%).
B 22 A R N-((1r 3R)-3-(4- 553 -3- H AR JE T AH 0E)-2.2 4. 4P HFERE | 5)-6-((R)-2- P 35 1 bl ok 13- FEY i
Ji 11b

4 N-((1r3R)-3-((4-FAE-3- A AR A 55)-2,2,4,4- DU FF BRI T 58)-6-((R)-2-(F ik HH 258 YN b Pk 1 -3 - FFY gk
f% 11a (0.10 g, 0.20 mmol) ¥ T DCM (4 mL) #1 DMSO (0.50 mL), jii A\ DIPEA (0.18 g, 1.40 mmol), 0°C
IO =S ALBRIERE (0.095 g, 0.60 mmol), [/ 1 /MiFE, #Mn =4 ERILRE (0.095 g, 0.60 mmol), Zk4E%
W1/ . TR ST K (5 mL), I DCM (10 mL x 3) 0, &IHE AR SKmERS TR, o
JE, WKYE, HRAAREAE 11D (0.10 g, 7% 100%).
MS (ESI, pos. ion) m/z: 512.3 [M+H]".
S 3 AR N-((17.38)-3-((4-FE-3- A A 6)-2.2.4 4- P FEEEIR T 356)-6-((S)-2-((4-(3-(2.4- —FARVI A
WA E - 1 (2H)-J5) DKM [ 3.2 -ar | Mbk i - 7- 26 R P - 1 - 68 ) PP P ik -3 - R PR i 11

# N-((17,3R)-3-(4-FFE-3- H R L ZR 40 8)-2,2.4,4- DY FF BRI T 26 )-6-((R)-2- P T 255 1 Il y ik g -3 - Y i
11b (0.10 g, 0.20 mmol) F1 1-(7-(URME-1-3)BKPEI[1,2-a |tk i -3-28) — S 0E -2, 4(1LH 3H)-—fi 2 £k 1h
(0.050 g, 0.14 mmol) ¥ T DMAC (1 mL) ', ZiRHHE 1 /MBS, FIMAZOBEFEM LA (0.13 g, 0.60
mmol), FIRBPERFL 2 Ao FRSEFIMANK (2 mL) H7H A, g, MEUFEAS TR, fl&
(35%ACN/1%TFA /KR 15 200 Bl AR J hn AR S8 (1 mL), A DCM/MeOH (10/1, 3 mL x 3)
FEL, HIFENAIR MRS, T, WY, BREIMEASAENT (Voow/Vaeon=10/1)7 844k, 153
FE AR 11 (12 mg, =3 11.51%), 4i[Z 86.71%.
MS (ESI, pos. ion) m/z: 793.3 [M+H]*;
'H NMR (599 MHz, CDCls)  (ppm) 8.19 (d, J = 8.3 Hz, 1H), 8.08 (d, J= 9.5 Hz, 1H), 7.62 (dd, J=9.1, 5.9 Hz,
1H), 7.48 (d, J = 8.5 Hz, 1H), 7.42 (s, 1H), 7.40-7.34 (m, 1H), 7.04 (d, J = 9.7 Hz, 1H), 6.84 (d, /= 8.7 Hz, 1H),
6.72 (d, J = 7.9 Hz, 1H), 6.49 (s, 1H), 6.43 (d, J = 8.4 Hz, 1H), 5.42-5.34 (m, 1H), 4.45 (d, J = 13.3 Hz, 1H),
4.28-4.13 (m, 3H), 4.09 (d, J = 16.4 Hz, 1H), 4.01 (dd, J = 14.4, 7.7 Hz, 1H), 3.99-3.88 (m, 3H), 3.85 (d, J="7.8
Hz, 1H), 3.80-3.74 (m, 1H), 3.72-3.65 (m, 1H), 3.33 (s, 3H), 3.25 (s, 1H), 3.00-2.91 (m, 2H), 2.73 (d, J = 14.9 Hz,
4H), 2.55 (dd, J = 13.4, 3.9 Hz, 1H), 2.27-2.21 (m, 1H), 2.06-2.01 (m, 1H), 1.27 (d, J = 15.4 Hz, 12H).
TR 12 N-((1r,3r)-3-((1-FREE-2- B R A)-2,2,4,4- T IR T )-2-(4-((4-G-A- A M &m0
-1(2H)-38) BRI [1,2-a | EE - 7-328 W 188 - 1 -3 ) F 3 )WR - 1 - M e -S- FRY R A 12

(o]
)@fﬁ q 30y
~
G AT AT
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S 1 £ RN-((1r.37)-3-((4-F % -3- F S A0 ) -2 2.4 4- Y PR IA T 360 -(4- (P2 56 W IR e - 1 -3 Y s e -5 -
L 12a

¥4 2-5-N-((1r37)-3-((1- B 3L 2- I AE L 2 42 S 5)-2,2. 4, 4- DU FEEE PR T 2w -5 - FR ki 6b (1.60 g,
3.86 mmol)~ WRFE-4-FE-HEL (0.68 g, 5.79 mmol). VU T EMULLIZ (0.14 g, 0.39 mmol) FHRKEREH (1.60 g, 11.58
mmol) KKIIAZE] 1,4- 553 (18 mL) H, 100°CHFE M 16 /N SN RAE I E =, T8, ETE
HUA, Pk B2 ENT (Voem/Vaeon=30/1)7r B 4liftk, . 133 [t E1K 12a (0.90 g, P73 47.28%).
MS (ESI, pos. ion) m/z: 494.3 [M+H]".
B 2. B N-((1r.3r)-3-((4-FE-3- SR R ) -2.2.4.4- P FEREIA T 386)-2 -(4- T JRE R e 1 - M -5 -
BEI% 12b

4 N-((1r,3r)-3-((4-FHE-3-F R B IR 5 35)-2,2,4,4- DU HI LA T 35K )-2-(4-(F2 58 HH 2k Wi g -1 -5 Y g -5- FFY
fi 12a (0.15 g, 0.30 mmol) A N,N-—F LR (0.28 g, 2.10 mmol) ¥ T & %% (5 mL) Al FFETH
(0.5 mL) FREATH, 0°C FIIAN =FALMmIME (0.15 g, 0.90 mmol), ZEHF 0°CHLFE B 1 /N o 1] [ B
WA (15 mL) R HHE (15 mL), 498, AR K (20 mL x 2) IR EAANATR (20 mL)
Bk, e, [ERE O 12b 0.14 g, 75 93.72%).
MS (ESI, pos. ion) m/z: 4922 [M+H]*.
S 3. A N-((Ar3r)-3-((1-FUE-2- F A FE IR IE)-2.2 4. 4-JU HIFEIF T 36)-2-(4-((4-(3-(2 4- — B AR PU A I 1
-1 (2H)-F) K IF[1.2-a | I IE -7 -F75 IR s - 1 - 58 ) R P - 1 -5 ez g -5 - FE R ik 12

H N-((17,37)-3-((4-FFE-3- A B 2R G0 25 )-2,2,4,4- DU HEBE IR T 258)-2-(4- HE T R R W - 1 -5 ) e - 5 - R G
12b (0.10 g, 0.21 mmol) I 1-(7-(WRMEE-1-FE)BKMEIE[1,2-a] it iE-3-38) — s nE-2, 4(1H 3H)- B hie & 1h
(0.05 g, 0.14 mmol) ¥ T N,N-—HEEZFEZ (1.5 mL), iR 1 /N, BN = 2R A (0.027
g, 0.42 mmol), =i FARLE N 3 /NI o T S B R I PRI R R SR YR (10 mL), A EHANTH, HIE,
[l AR E 28 & (37%ACN/1%TFA KB e, BRI AEEAK 12 (18.0 mg, 7% 15.00%), 4iE
93.80%.
MS (ESI, pos. 1on) m/z: 790.3 [M+H]";
'H NMR (599 MHz, CDCls) & (ppm) 8.73 (s, 2H), 8.13 (s, 1H), 7.61 (d, J = 7.3 Hz, 1H), 7.47 (d, J = 8.6 Hz, 1H),
7.42 (s, 1H), 6.84 (s, 1H), 6.72 (d, J= 7.4 Hz, 1H), 6.48 (d, J=2.1 Hz, 1H), 6.41 (dd, J= 8.6, 2.2 Hz, 1H), 5.95 (d,
J=8.1Hz, 1H), 5.37 (d,J=2.9 Hz, 1H), 4.15 (d, J = 8.1 Hz, 1H), 4.06 (s, 1H), 3.93 (d, J=10.1 Hz, 3H), 3.90 (d,
J=6.0 Hz, 1H), 3.29 (s, 4H), 2.97 (dt, J = 13.4, 8.9 Hz, 4H), 2.62 (s, 3H), 2.30 (d, J = 7.0 Hz, 2H), 1.94 (d, J =
14.0 Hz, 2H), 1.75 (s, 6H), 1.24 (t, /= 11.8 Hz, 12H).
SHEB 13 N-((1r,3R)-3-((4-WRE:-3- F B R EE)-2,2,4.4- WU R EIF T )-6-((R)-2-((4-G-24-—FA W

WE-1(2H)-Z)BKMEF[3,2- | ML TRE- 7- 225 IR 188 - 1- 225 ) FFY 388 L b VR -3 - F B G 13
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136 13
I 1 BAN-((1r39)-3-((4-F2E-3- A KA IE)-2.2 4 4- VU REIL T ) -6-((S)-2-(FF A FF AL ) IR YA -3 -
L 13a

FREL 6-5-N-((17,37)-3-((4-FFE-3- FF A L 2R AH 3E)-2,2,4, 4- DU FH LA T )AL 3- I FERE 8a (0.50 g, 1.21
mmol). (Q2R)-"IR-2-3)H B R EE £ (0.37 g, 2.42 mmol) FIBREZAN (0.67 g, 4.84 mmol), JIA 1.4- 5 /NIK
(5mL), 100°C ¥ 16 /Mo [ MRA R =210, Mgk ERIRHE, H4BE (5 mL) WHEeEDE, T s,
P35k BB 218 285 (50 mL) M, FIK (0mL = 3) ¥eik, AHUHH T KRBT, ik, et
332K Bt 8 14 ] EA/EtOH/PE (6/1/12, 19 mL) 85°C FE 4% &, 158025 A [E 14 13a (0.30 g, 72 50.23%).
B 2 5 R N-((1738)-3-((4- 53 -3- H AR JE T AR 0)-2.2 4. 4-PU HFERE | )-6-((S)-2- F P 35k 1 bl ok 13- FY i
f% 13b

B N-((17,38)-3-((4-FE-3- AR DR A A5)-2,2,4,4- DU FH R IR T 5)-6-((S)-2-(F4 5 FE 5k ) iy I ) ik g -3- FH ik
f% 13a (0.10 g, 0.20 mmol) #% T DCM (4 mL) #1 DMSO (0.50 mL), il A\ DIPEA (0.18 g, 1.40 mmol), 0°C
TN ZEALBRILSE (0.095 g, 0.60 mmol), 4k&LfM 2.5 /N [ M IIA K (5 mL), A DCM (10 mL x
3) FEG AHRAYVAAIOKRERN R, JuE, k4, SEE O 13b (0.10 g, 73 100%).
MS (ESI, pos. ion) m/z: 512.3 [M+H]".
S 3 A N-((1r3R)-3-((4-FE-3- A A 0)-2.2.4 4- 0 FF A T 36)-6-((R)-2-((4-3-(2.4- —FARVI A
W W - 1 (2H)-J5) DK M [ 3.2-ar | Mok i - 7- 26 R P - 1 - 68 ) PP ) P by ik -3 - R P i 13

H N-((17,35)-3-((4-FUFE-3- A o R AR 36 )-2,2,4,4- DU R IA T 258 )-6-((S)-2- HY ok 22k P Il y ik g -3 - Y i
13b (0.10 g, 0.20 mmol) A1 1-(7-(WRMEE-1-J5)BKPEIR1,2-a ]k e -3-28) — S0 nE-2, 4(1H 3H)- —Fi 2k iR &k 1h
(0.050 g, 0.14 mmol) ¥ T DMAC (1 mL) #, =M 1 /A, FIIAFTEMRERILEAN (0.041 g, 0.66
mmol), FIRBPERFL 2 Ao FRSEFIMANK (2 mL) H7H A, g, MEUFEAS TR, fl&
(35%ACN/1%TFA /KIFWR) 1320 A i NHRIBRIR Z A8 (1 mL), ARGV (DCM/MeOH =10/1, 3
mL x 3) 0, &IFANAH, AR5, ok, R4, HRNEERZHEENT (Voow/Vreon=20/1)7 B4k
1k, HEEEEE 13 (11 mg, % 9.59%), HPLC 4ifE 96.03%.
MS (ESI, pos. ion) m/z: 793.3 [M+H]*;
'H NMR (599 MHz, CDCls) § (ppm) 8.18 (d, J=9.0 Hz, 1H), 8.07 (d, J = 9.5 Hz, 1H), 7.73 (s, 1H), 7.61 (d, J =
7.4 Hz, 1H), 7.47 (d,J = 8.6 Hz, 1H), 7.42 (s, 1H), 7.04 (d, J=9.5 Hz, 1H), 6.83 (s, 1H), 6.71 (d, J = 7.5 Hz, 1H),
6.48 (s, 1H), 6.43 (d, J= 8.9 Hz, 1H), 5.43-5.31 (m, 1H), 4.45 (d, J = 12.8 Hz, 1H), 4.18 (dd, J = 38.0, 10.0 Hz,
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3H), 4.10 (s, 1H), 3.97-3.88 (m, 4H), 3.84 (s, 1H), 3.77 (1. J = 10.9 Hz, 1H), 3.32 (s, 3H), 3.25 (t, /= 10.9 Hz, 1H),
2.95 (dd, J = 16.0, 9.3 Hz, 3H), 2.74 (s, 4H), 2.58-2.53 (m, 1H), 2.23 (d, J = 7.8 Hz, 1H), 2.08-1.98 (m, 1H), 1.29
(d,J=15.3 Hz, 12H).

SEHER) 14 N-((1r,3r)-3-((4-FEE-3- P EEREHE)-2,2,4,4- WU PR T 3)-6-(4-2-(4-G-4- = E RISz
-1(2H)-3)DRMEFE[1,2-a ] iEAE-7-28) UK 8- 1-38) 2,38 Ik 0 - 1 -3 A 188 - 3- FR Bk 14

\
14¢c ° g k‘j

S 12 £ N-((1r.37)-3-((1 -5 -2- A S A ) -2 2.4 4- Y B REIR T 36)-6-(4-(2-F8 3 2, 56 IR -1 - J ik o
3-F kL 14a

¥ 6-F-N-((1r,3r)-3-((4-FHE3-HF A IR EIE)-2,2,4 4-T0 FH IR T 2R -3-H EER%E 8a (0.50 g, 1.21
mmol). 3-58 ZFEATBE EFREL (0.19 g, 1.45 mmol) ALY (0.67 g, 4.84 mmol) F T 1,4-—F /N (5 mL)
tr, DA 100°CHERE S N 24 /NI o HEE, IRAEIEWE, FriSB AR ZNT (Voos/Vaieon=20/1)73 2
alitk, 193 EEA 142 (0.44 g, PR 71.92%).
SR 2 £ N-((1r.3r)-3-((1 -5 -2- F A S A0 ) -2 2.4 4- Y B REBR T 36)-6-(4-(2-48 AR 2 6 IR -1 - JE ik o
-3- % 14b

¥ N-((1r,3r)-3-((1-FEE-2- A BE R 56)-2,2,4 4-DU H BRI T B8)-6-(4-(2-F8 58 2, 58 Wk g -1 - 258 )k 1 -3 - Y
/% 14a (0.20 g, 0.39 mmol) A1 NN-—FAE LM% (035 g, 2.73 mmol) ¥ T & F 5 (4 mL) f1 - FHET
B (0.5 mL) IREWEW T, RS 0°C, A =FAL6RNE (0.19 g, 1.17 mmol), 0°CHEFERMN 2 /M. I
K (20 mL) MG F 4t (10 mL) ZEBUMR, IRAFEHIAHE, 15 203% = A4 14b (0.18g, 723 90.36%).
HIE 3. N-((1r.3r)-3-((4-FUE-3- H A IR 0E)-2.2.4.4- PO H IR | 86)-6-(4-(2-(4-(3-(2.4- — AR U S Wk e
-1 (2H)-FE) KM I 1.2-a| I IE -7 -F) IR R -1 - 58 £, FE IR i -1 -k 2 -3 - FE i 14

¥ N-((1r,3r)-3-((1-FEE-2- A BE R 56)-2,2,4 4-DU H R IR T 58)-6-(4-(2-58 4% 2. B8R -1 - 258 )k g -3 - Y
Fif% 14b (0.15 g, 0.29 mmol) F 1-(7-(WRGE-1-J8)BRPEFF[ 1,2-a) LB -3-58) — A MEnE-2,4(1H 3H)-— TR $h iR #h
1h (0.10 g, 0.29 mmol) ¥ T NN-—HEAFZ (1 mL) ', ZEMEE 1NN, A FIEME A (55.0 mg,
0.87 mmol), ZFiEK ML 19 /M. IIAJK (20 mL) #7H [, i€, FEUFE = T8I SRR ET
(Voen/Vaeon=20/1) 73 B 484K, 152035 58 14 14 (35.0 mg, /3 15.27%).
MS (ESI, pos. ion) m/z: 804.4 [M+H]";
IH NMR (400 MHz, DMSO-ds) & (ppm) 10.59 (s, 1H), 8.24 (d, J=9.2 Hz, 1H), 8.05 (d,J = 7.6 Hz, 1H), 7.82 (d,
J=9.5Hz, 1H), 7.64 (d, J = 8.6 Hz, 1H), 7.36 (d, J = 9.6 Hz, 1H), 7.29 (s, 1H), 6.89 (dd, J = 7.7, 2.4 Hz, 1H),
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6.67 (d,J =23 Hz, 2H), 6.57 (dd, J= 8.6, 2.2 Hz, 1H), 4.49 (d,J = 13.0 Hz, 2H), 4.40 (s, 1H), 4.00 (d, J = 9.1 Hz,
1H), 3.91 (s, 3H), 3.75 (t, J = 6.7 Hz, 2H), 3.28-3.16 (m, 5H), 3.02 (t, J = 12.5 Hz, 2H), 2.81 (t, J = 6.7 Hz, 2H),
2.52(d,J =63 Hz, 5H), 2.39 (t,J = 7.4 Hz, 2H), 1.81 (d, J = 12.8 Hz, 2H), 1.69 (d,J = 9.9 Hz, 1H), 1.44 (q, J =
7.2 Hz, 2H), 1.23 (s, 6H), 1.16 (s, 6H).
SEHER 15 N-((1r,3r)-3-(4-WE-3- P REREE)-2,2,4,4- WU FEIH T E)-6-(3-(2-(4-G-24- &R MU mEnE
-1(2H)-Z)BKIEI[3,2-a | L BE - 7- 28 IR 18R 1-28) Z B ) BUARBA T -1-38 ) mA B8 3- FR A 15

Q  N=N e oY
0"'%-»12‘&/)‘” AW NIN

N o

;:<< N
N
NC o}
/ 15
Oﬁ fo)
8a N.
N N
BocNhOH el B HNhOH — NC/Q/ N —

] ~° g N\j\/\
15b 15¢ OH

15a
o, 0
/@/ /@ i N 1h °"%~ NN
N N N\

NC ph 7N N H

o H)k(% Ba Q D~ Oy N o

-~

NC
15d

# N~
N\j\/§o 0 \\/ \ \’tl—D/Nj
N

S B35 2N e B RS EE 15b

B 3-Q-FFEZFE L T - 1R BE 15a (2.00 g, 9.94 mmol) V& T-#8 1,4- —FE SHIBWR (25.27
mL, 4M), RN 8 /N o IRGE R, 1920 EMERYI 15b (1.36 g, 7% 99.45%).
S 2 ¢ £ N-((1r-3r)-3-((4- T -3 F AR Sk 2 A 6)-2.2. 4 A- DU PR IR T 3)-6-(3-(2-J3 3 2 BE YR BE T -1-08)
Ik R -3- IR % 15¢

¥ 65 -N-((1r,37)-3-((4- B\ HE 3 A S 4 0 )-2,2, 4, 4- DU IR | K6 AR 3- HHE % 8a (0.50 g, 1.21
mmol). 3-F LIV BEERBRER (0.20 g, 1.45 mmol) FEKERHY (0.67 g, 4.84 mmol) ¥ T 1,4-—FH /N3 (3 mL),
100°C V. 24 /NI o S RIVRAH0 22 5530, 8, RGBT, PR B WA RERAEENT (Voem/Vaeon=20/1) 43
Baifh, B3 AEE 15¢ (0.57 g, 773K 98.62%).
B 3 A R N-((1r 3r)-3-((4- 5% -3-H H L T IE)-2.2 4.4-U HERE | 35)-6-(3-Q-FAR 2 IEYVRUIRIE | -1-58)
Ik R -3- Y % 15d

¥ N-((1r,37)-3-((4-FIE-3- FEIE R IE)-2,2,4.4- D0 FF SEFR T 36)-6-(3-Q-F23E ) B A FA T -1-3 )k g8
3-HEEIZ 15¢ (0.20 g, 0.42 mmol) I NN-—57 A2 L fi% (038 g, 2.94 mmol) ¥ T —5 Wi (4 mL) MIZH
FEWIR (0.5 mL) BEBED, FFRZ 0°C, IA=SFALGRMENE (0.20 g, 1.26 mmol), 0°CHiFERPL 2 /Nt
A S SECF N (20 mL) A =G0 (10 mL) ZEHCM, WRAAHUAE, 198)35R sl {4 15d (0.18 g,
% 90.38%).
S 4 G N-(1r.3r)-3-((4-FUE-3- A R IR A 6)-2.2. 4 4- DU HREIE T 36)-6-(3-(2-(4-(3-(2.4- — AR PT S0
W - L Q- KPR [ 3. 2-ar| WL e - 7- B R Pk -1 -358) £ BV B AR IR T -1-J8 A R -3- FE k% 15

¥ N-((1r3r)-3-((4-F3E-3- T A LR A HE)-2,2,4 4-DU FFBEIR T 3)-6-(3-Q-F AR 238 B FR T -1- 2 ks
3-FEEEZ 15d (0.15 g, 0.31 mmol) 1 1-(7-(URME-1-FE)BKMETE[1,2-a) ke -3-38) — S M E -2, 4(1H,3H)-— i £
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FEER 1h (0.11 g, 0.31 mmol) & T NN--HEZE (1 mL) o, =EMEE 1N, FEIAFTEME
(58.0 mg, 0.93 mmol), ZIRMN 2 /Mo [ SR IIAK (20 mL) #7 i B4k, #hE, T TRIF4
TEAEZNT (Voem/Vmeon=20/1) 73 #5454k, 4320353 (0 [ 44 15 (10.0 mg, /3 4.11%).

MS (ESI, pos. ion) m/z: 776.3 [M+H]*;

IH NMR (400 MHz, DMSO-ds) 8 (ppm) 10.59 (s, 1H), 8.22 (d, J=9.2 Hz, 1H), 8.06 (d, J=7.5 Hz, 1H), 7.84 (d,
J=9.2Hz, 1H), 7.64 (d, J = 8.6 Hz, 1H), 7.30 (s, 1H), 6.98-6.79 (m, 2H), 6.68 (dd, J = 6.0, 2.3 Hz, 2H), 6.57 (dd,
J=8.6,22 Hz, 1H), 4.40 (s, 1H), 425 (t, J = 8.4 Hz, 2H), 3.99 (d,J = 9.1 Hz, 1H), 3.91 (s, 3H), 3.82 (dd, /= 8.7,
5.7 Hz, 4H), 3.24 (t, J = 4.1 Hz, 4H), 3.08 (s, 3H), 2.81 (t, J = 6.7 Hz, 2H), 2.55 (s, 2H), 2.38 (t, J = 7.1 Hz, 2H),
1.88 (dt, J=14.8, 6.9 Hz, 2H), 1.23 (s, 6H), 1.16 (s, 6H).

KRB 16 N-((1r,4r)-4-(G-R-4-MEFEE)H TH)-6-G-((4-G-(2A4-—FACUEMEE-1(2H)-H) BRI [3,2-0]
MLk - 7- 2 ) IR 18R - 1- ) FFY 2 BRI BA T -1- 2 ) BE 88 3- FH Bt M 16

O, (o} 1

pel QHkQNQVOﬁ)
SO = R
S Q*u L ﬂ@m NQ”L”“

o ”kw

L1 R N-((1r.4r)-4-((-F-4- TR FHHE E%)—6-(3-(¥§3%$%)5&*%T -1- Ik R -3- k% 16b
H 6-F-N-((17,4r)-4-((3-F-4-FUI IR L) IE L3 WAME-3-F % 16a (1 g, 2.56 mmol). 3-H B A4
TheEhMREh (0.35 g, 2.82 mmol). DY T ZEMULIZ (0.095 g, 0.26 mmol) AERKEREN (1.06 g, 7.68 mmol) HIAZ]
L4-—% N3 (8 mL) 1, 100°CE ¥ 18 /Mo JeMRAM R R, 3, RHAHUHE, iR Emant
JRHEZHT o3 B AL (Voem/Vieon=40/1), 132 H (1K 16b (0.90 g, 7% 79.68%).
MS (ESI, pos. ion) m/z: 442.20 [M+H]".
SR 2 B N-((1r.4r)-4-((3-F-4-FIHE R F NI O F5)-6-(3- FF R FE AL T -1-F5) )k BE-3- i 16¢
4 N-((1r4r)-4-((3-F-4-FIHE K EF)IF OFE)-6-G-(FR 2 ) BRI T -1-25) Mk e -3-H k% 16b (0.90 g,
2.04 mmol). NN-—FHAIEZNE (1.85 ¢, 14.28 mmol) FT WM (1.8 mL) F & F % (18 mL), 0°C
TN =ZFABRILSE (0.97 g, 6.12 mmol), ZERF 0°C M 1.5 /Mo IIAZK 30mL) A& H %t (20 mL) &
KN, 53, AKX ZK (30 mL x 2), ST 30 mL) Pk, et 15 202 (4 16¢ (0.80
g, 7% 89.30%).
MS (ESI, pos. ion) m/z: 440.20 [M+H]".
U 3: B N-((r4r)-4-(Q-FH-4- TR E I ) -6-(3-((4-(3-(2.4- — FARVU S WA g - 1 QH)-F Ik e 3f:
[3.2-a] ML HE-7-FE) IR - 1 -7 ) FH RV SRR | -1 - BT -3- TR fi 16

»*NH
N_=o°
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B N-((1r,4r)-4-((3-F-4-FIH K F ) O FL)-6-C-FHBE AR IA T -1-F) Bk -3-H BEfE 16¢ (0.20 g,

0.44 mmol), 1-(7-(WRME-1-FE) KPR [1,2-a itk ne-3-58) — e -2,4(1H 3H)-—Fi iR & 1h (0.13 g, 0.37 mmol)
BT &P (6 mL) MHEE (1mL), =R 5 /M, BEIIA=ZOEEEMENS (024 ¢, 1.11 mmol),
FiR AR 5 NI o BT, INAK Q0 mL) T3, Bk, WEmEUHE T, SRR EIASRER
FENT B4 (Voem/Vmeon=10:1), 3RS REK 16 (0.17 g, 723 60.44%), 2iE 97.26%.
MS (ESI, pos. ion) m/z: 739.30 [M+H]".
'H NMR (400 MHz, DMSO-ds) & (ppm) 10.63 (s, 1H), 8.56 (d, J=8.2 Hz, 1H), 8.10 (d, /= 7.3 Hz, 1H), 7.84 (dd,
J=10.9,9.1 Hz, 2H), 7.41-7.27 (m, 2H), 7.13 (dd, J = 8.8, 2.3 Hz, 1H), 6.89 (dd, J = 28.6, 8.4 Hz, 2H), 6.70 (s,
1H), 4.24 (t, J = 8.2 Hz, 2H), 3.87-3.72 (m, 5H), 3.41 (s, 3H), 3.26 (s, 4H), 2.81 (1, J = 6.3 Hz, 2H), 2.70 (d, J =
7.3 Hz, 2H), 2.10 (d, J = 10.3 Hz, 2H), 1.90 (d, /= 9.8 Hz, 3H), 1.74-1.38 (m, 5H), 1.23 (s, 1H).
KB 17 N-((1r,4R)-4-(G-R-4-MEREHE)HF O H)-6-(R)-2-(4-(3-(2A4-ZF AN S MENE-1(2H)- 22 BRI I
[3,2-a ] M RE - 725 WK 162 - 1 -3 B 32 ) P i Wik 182 - 3- RV BE B 17

O q [\ESY}
Q QLUC’ ok ey
v
OH OH /Q/
—> Sy —> N7 )ki/K

\_/ HCI

m%@,

3
N (s) “or oH Tems

“or o *fm

/Q Q*»\(\\;LN/WW k/Nﬁ

17

IR 1 G RUS)-2-F2 H R R SRR Eh 17D

A (S)-2-F4 F LN Ik -4- R AU T 16 17a (1.00 g, 4.60 mmol) ¥& T 2R 1,4- E/SHE R0 mL, 4M), =
TSN 4 /NI o RGN, A3E)E A 17b (0.70 g, 773 99.01%).
AR 2: B N-((1r.48)-4-((3--4- T IR F I PE CLE)-6-((8)-2-(Fdk FH ) N b ik 98- 3- FH R ff% 17¢

B 6-F-N-((1r,37)-3-((4-FE3- L IR HIE)-2,2,4 4-PU FH LI T 3E)E R 3-FH L% 8a (1.50 g, 3.83
mmol). (S)-2-5% H IR EFR £ 17b (0.70 g, 4.56 mmol) FARERET (2.12 g, 15.32 mmol) & T 1.4- _E /R
(20 mL), 100°CK W 24 /NEF o JRSEAH =G, ik, WRIEIER, SR BEMa ki Efra saith
(Voem/Vmeorn=20/1), 15 Z)3& E[E{£ 17¢ (1.60g, /=3 88.43%).
BIR 3. G N-((1r.48)-4-((3-F-4-FHFE BRI L CI)-6-((S)-2- L FE M Ik -3 - B [ 17d

¥ N-((17,48)-4-((3-F-4-FUIE K IE) IR O 5E)-6-((S)-2-(F 6 HH ) ik e -3- U 17¢ (0.10 g, 0.21
mmol) A1 2-BUFEEL KL (88.0 mg, 0.32 mmol) ¥ T4 (4 mL), 80°CK 2 /INb . R EAENZEER,
g, WRAEA VAR, S20%EAHRY 17d (99.0 mg, =% 99.43%).
IR 4: B N-((1rAR)-4-((3-F-4-FE R I IF L AE)-6-((R)-2-((4-(3-(2.4- — AN VY S e -1 (2H)-FE ) K
JH[3.2-a] Ak e -7-FE ) R -1 - J7 ) ) e by ik -3 - i 17

¥ N-((1r,48)-4-((3-F-4-FUHE LA I IR O 2E)-6-((S)-2- H FE AL S W)k R 3-F Bk f% 17d (94.0 mg, 0.20
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mmol) 1 1-(7-(WRME-1-FE)BKPE I [1,2-a] ke -3-55) — 0% e -2,4(1H,3H)-—F Eh 82 £5 1h (70.0 mg, 0.20 mmol)
BT NN-ZWEAFNE (1 mL), RN 1N, FIMATEMEALS (38.0 mg, 0.60 mmol), =& S
18 /NEF o Bl R MR N K (20 mL) BT H B R, RuE, MEOH TR SR BT 0 B Al
(Voem/Vmeon=20/1), 183K A E AR 17 (15.0mg, 77 9.78%), #ifF 85.92%.

MS (ESI, pos. ion) m/z: 768.3 [M+H]*;

IH NMR (400 MHz, CDCls) & (ppm) 8.06 (d, J = 9.4 Hz, 1H), 7.92 (d, J= 8.3 Hz, 1H), 7.69 (d, J = 7.4 Hz, 1H),
7.58 (d,J = 8.7 Hz, 1H), 7.45 (s, 1H), 7.04-6.99 (m, 2H), 6.93-6.84 (m, 2H), 6.77 (d, J = 8.1 Hz, 1H), 4.44 (d, J =
12.8 Hz, 1H), 432 (d, J = 10.2 Hz, 1H), 4.18-4.04 (m, 3H), 3.75 (t,J = 11.3 Hz, 2H), 3.35 (s, 4H), 2.94 (q, J= 6.9,
5.8 Hz, 3H), 2.71 (s, 6H), 2.36 (s, 5H), 1.81-1.64 (m, 3H), 1.57-1.41 (m, 3H).

KRR 18 N-((17,4r)-4-(G-R-4-ME R EE)H TH)-6-(6-((4-3-(2A4- —FACUEMEE-1 (2 H)-H) BRI [3,2-0]
MEE- 738 Wk g - 1 -3 HF 3 )-2- SRR 3.3 PR -2 A IR - 3- A Bk ik 18

/N\>‘N/\>=o

N
% 0 !
/Q O\”J\QN/NK )Q a
N g N\BQVO

18

BB GRQ-FEURIE[3.31 58 ki-6-25) T RE h R &6 18b

H4 6-5 F L2 403 3] Bl -2- HER AU T B 18a (0.50 g, 2.20 mmol) A T3 1.4- —FAWEW (5
mL, 4M), R[N 6 NI WEAE KSR, 3 2)TC Ry 18b (0.18g, F7# 100.00%).
UR 22 L B N-((Lr4r)-4-((3-F-4-F R E I I CL38)-6-(6-(F 4 F -2 - U [ 3. 31 -2 - J5k ik IR -3 - T i fr
18¢

B 6-F-N-((1r,4r)-4-((3-F-4-FE R I IR AL mEE-3-HFEZ 16a (0.30 2,0.77 mmol). (2-E K12 [3.3]
BELE-6-38) FRE SRR 5 18b (0.13 g, 0.77 mmol) FIERIRET (0.43 g, 3.08 mmol) ¥ T 1.4-—5 /3 (8 mL),
100°C 2 . 18 /NEF o VYA B0 B =0, MR, IRATIETR, PSR B S Rk IR AT B AT o B A4k
(Voem/Vmeon=20/1), 15238 (L[E{£ 18¢ (0.21g, /=3 56.82%).
IR 3: G BEN-((Lr4r)-4-((3-F-4-FHE R F I I CL2)-6-(6- T IS -2 AR IR [3.3 | BE-2 - ik e -3- FH T iz 18d

A4 N-((Lr,4r)-4-(G-F-4-FE R E )R O 3E)-6-(6-(FR 58 F AR 2- SR IR [3.3] PE-2 - 25 ik -3 - Bt e 18¢
(0.10 g, 0.21 mmol) FI NN-"FHIEZFE (0.19 g, 1.47 mmol) & T —HH L (4 mL) A HFFELTH (0.5
mL) BEBEW T, 0°C FIMA=EALFIESE (0.10 g, 0.63 mmol), 0°C ) vi 1 /N o [A) s R BN K (20 mL)
MTHEHEE (10mL) BN, R HAH, 153058 CuEE 18d (99.0 mg, 3 99.41%).
LB 4 B N-((rAr)-4-(G-F-4-FIE R FFI O)-6-(6-((4-(3-2.4- — F AU S s e -1 QH)- 36 Kk I
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[3.2-a]ML e -7 -F) IR R - 1 -8 ) F 66 -2 - IR [3. 3] B -2 - ik B2 -3- P P i 18

# N-((lr,4r)-4-((3-%L-4-§L%§I_§’f&%)% O 28)-6-(6- H i 2 -2 -G AR B [ 3 3] B -2- 28 )ik R -3- F i i 18d (96.0
mg, 0.20 mmol) A1 1-(7-(WRWGE-1-E)DKMEH:[1,2-a] ML mE-3-3) A Ene -2, 4(1H 3H)- B £ 2 1h (70 mg,
0.20 mmol) AT NN-—FHEZFEE (1 mL), =R 1 /NN, FIMAFEMEA (38.0 mg, 0.60 mmol),
FRRNL 22 NI FRBIEFIIAK (20 mL) H7 [, HhiE, SEUHLT S SRR E AT 4 B Ak
(Voem/Vmeorn=20/1), 153z Al K 18 (23.0 mg, =% 14.81%), #HF 95.85%.
MS (ESI, pos. ion) m/z: 779.3 [M+H]";
'H NMR (400 MHz, DMSO-ds) & (ppm) 10.65 (s, 1H), 8.54 (d, J=8.2 Hz, 1H), 8.15 (d,J= 7.5 Hz, 1H), 7.84 (dd,
J=133,9.0 Hz, 2H), 738 (1, J = 2.3 Hz, 2H), 7.13 (dd, J = 8.8, 2.4 Hz, 1H), 6.98 (s, 1H), 6.82 (d, J = 9.3 Hz,
2H), 4.52 (dq, J = 9.8, 5.0, 4.2 Hz, 1H), 4.17 (s, 2H), 4.03 (s, 2H), 3.91- 3.83 (m, 1H), 3.77 (1, J = 6.7 Hz, 2H),
3.24 (d, J = 6.0 Hz, 5H), 2.81 (t, J = 6.6 Hz, 2H), 2.55 (s, 3H), 2.36 (d, J = 7.2 Hz, 5H), 2.14-2.06 (m, 2H),
1.99-1.87 (m, 4H), 1.66-1.46 (m, 4H).
TR 19 N-((1r,4r)-4-(2-F-1-MEREE) I O E)-6-(2-((4-G-24- TN EUmENE -1 (2H)-H)BKIEF[1,2-a]
ML IE- 738 Wk 1BR- 1 -5 ) FRT 3 )- 7- AR W 3.5 - 7- 2 A IR - 3- F Bk ik 19

/Q O‘J\L/LOQV(\ ﬁ}wla

BocN HN /©/ O\ )t/k

B m— L» —>

$%W1  HCI BE2
0.

Q 0 o. o />‘N/\>=o
» N Nen ( LN N )‘NH
N H | > H \ Y

cl
g 2
19

AT 1 GRUT-EORIE3.5] Ehe-2-) T RE R R &6 19b
H 2-5 H -7 LB 3.5] T he-7-HF BR AU T BB 19a (1.00 g, 3.92 mmol) ¥ T 58 2R Z.FRVA W (8 mL,
4M), ZFRKRMN 1/ GG RV, 192 3R 19b (0.75 g, 723 99.90%).
IR 22 G BRN-((Lr4r)-4-((2-F -1 -FEE R E I O 38)-6-(2-(F8 4k F ) 7- BRI (3. 5] - 7- 25 ik 2 -3 - B fr
19¢
K 6-F-N-((1r,37)-3-((4-FHE-3- A FE R 4 5 )-2,2,4 4- DU FH S IR T 26 BAR 3- k% 8a (1.40 g, 3.58
mmol). (7-Z ZLBR[3.5] F bi-2-55) H B R 185 £5 19b (0.75 g, 3.94 mmol) FIARFRET (1.98 g, 3.08 mmol) & T 1.4-
ZHENE (15 mL), 100°CIN. 22 /NI SR BRAEN R IR, HOE, IRGEIENE, TSR E AR EAT
I3 B A (Vpem/ Veon=20/1), 53] 3 E[E{E 19¢ (0.87g, % 47.67%)-
MS (ESI, pos. ion) m/z: 510.3 [M+H]*.
IR 3: G B N-((Lr4r)-4-((2-F-1 -FUHE R F I I (L A)-6-(2- P e - 7R R 3. 5| -7 ik e -3- FH i 19d
B N-((Ur4r)-4-((2-F-1-FURIR S F) IR CL3)-6-(2-(F 5 HE K- 7-BU R B3 5 T-7- 58 Mk -3 - Bk X 19¢
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(0.10 g, 0.20 mmol) I NN-"FHIEZFE (0.18 g, 1.40 mmol) & T —HH L% (4 mL) A —HFELTH (0.5
mL) BEBW T, 0°C TFIMAZEALERILIE (95.0 mg, 0.60 mmol), 4k&E 0°CKN 1 /M. [ RBER T I
K (20mL) M HE (10 mL) ZBOME, RAEHE, 1SRRG K 19d (99.0 mg, /3 99.41%).
IR 4: B N-((Ar4r-4-(Q-F-1-FHE R E TN 2 F)-6-(2-((4-(3-(2.4- — AR PY S5 e - 1 QH)-FE Ik 5
[1.2-ar] Wbk g -7- 226 IR 1B - 1 -5k ) FP R - 7- S0k é?iB 5] E-7-F) ke -3- % 19

K N-((LrAr)-4-((2-5-1-FUFE R A AL PR O R -6-(2- It 425 - 7- U AR MR 3.5 - 7- 255k 5 -3- % 194 (0.10
g, 0.20 mmol) AT 1-(7-(WRME-1-25)BKME IR 1,2-a ML mE -3-28) S nE-2,4(1H 3H)- i M &k 1h (70.0 mg,
0.20 mmol) AT NN-—FHEZFEE (1 mL), =R 1 /NN, FIMAFEMEA (38.0 mg, 0.60 mmol),
FRRN 18 NI FRBIEFIIAK (20 mL) H7H A, HhiE, SEUHLT S SRR A E T B Ak
(Voem/Vmeorn=20/1), 15F12R A E K 19 (40.0 mg, =% 24.86%), 4HF 96.65%.
MS (ESI, pos. ion) m/z: 806.4 [M+H]";
'H NMR (400 MHz, DMSO-ds) & (ppm) 10.62 (s, 1H), 8.59 (d, J=8.2 Hz, 1H), 8.09 (d, J = 7.6 Hz, 1H), 7.86 (d,
J=8.8Hz, 1H), 7.80 (d,/=9.5 Hz, 1H), 7.39 (d,J = 2.4 Hz, 1H), 7.35 (d, J=9.7 Hz, 1H), 7.32 (s, 1H), 7.14 (dd,
J=88,2.4Hz 1H), 691 (dd, J=7.7, 23 Hz, 1H), 6.68 (d, /= 2.3 Hz, 1H), 4.54 (td, J = 10.2, 5.1 Hz, 1H), 3.86
(d, J= 8.5 Hz, 1H), 3.78-3.69 (m, 4H), 3.60 (d, J = 5.6 Hz, 2H), 3.28-3.18 (m, 5H), 2.80 (t, J = 6.8 Hz, 2H), 2.56
(d,J=7.4 Hz, 5H), 2.10 (d, J = 11.9 Hz, 2H), 2.01 (t, J= 9.7 Hz, 2H), 1.89 (1, J = 7.4 Hz, 2H), 1.65 (t, J = 10.1
Hz, 5H), 1.55-1.47 (m, 6H).
LHEH 20 N-((1r,3r)-3-((4-FEE-3- A B R E)-2,2,4,4- 1 FHEIF T H)-6-(4-((4-G-A- A S mE e
-1(2H)-ZE)BRIEH[3,2-a | ML TE - 7- 2 IR 168 1- 2 ) FFF 288 )R g - 1- 288 ) A 8- 3- FRY B X 20

o HN O, o]
/Q/ ’ T SN0 NN -
N N 7 o
NZ H | P WERL N _0 & O\/ B2
cl

/@4&*@@ e /@ﬁhovmlﬁjﬂ%«

S 1 B N=((17.37)-3-(4-FIE-3- AR R FR 4 IE)-2.2 4. 4-PU I FEIR T 56)-6-(4-(F8 FF I R e - 1 -3 Ik 3
THEN% 20a

B 6-5-N-((1r,3r)-3-((4-FFE-3- A F FIE)-22.4.4-P0 F IR T 3)REME3-F ELIZ 8a (0.9 g, 2.17
mmol)- IRBE-4-F-H EE (0.37 g, 3.25 mmol). PU T EEMULIZ (0.08 g, 0.22 mmol) FNEXEREH (0.90 g, 6.51 mmol)
MAE) 1,4-—5/53 (9 mL) v, 100°C/RM 17 /NBF. RMEAEZE R, I8, IRTENAE, FreRE
WA ENT 2 B4tk (Voem/Vveorn=30/1), 15348 il kY 20a (0.80 g, P2 71%).
MS (ESI, pos. ion) m/z: 49420 [M+H]".
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S 2. Bl N-((1r3r)-3-(4-FE-3- A )2 2. 4. 4- P FEEEIR T 970)-6-(4- FF R S IR 1 - 1 - 26 ik g -3 FfY
Bif% 20b

4 N-((1r,3r)-3-(4-F 5 -3- A B R G 52)-2,2,4.,4- DU F R BA T 58)-6-(4- (3% FH A8 R g - 1 -5k )k g -3 - FFY gk fi
202a (0.80 g, 1.62 mmol), N.N- - FH ¥ L% (147 g 1134 mmol) & T & H 4 (22mL) 1~ HET M
(1.5 mL) FREEEWRH, 0°C FIIA = EBRILLE (0.77 g, 4.86 mmol), 4ERF 0°CK L 1 /M JIAK (20 mL)
A& HEE (20mL) WK, W, AHABRKAK 20 mL x 2). HEAEMLEER (20 mL) Pk, e
T, BRNFGMRY 20b (0.78 g, F2F 90%).
S 3. A N-((1r3r)-3-((4-FUIE-3- A L IR IE)-2.2 4. 4-JU H FEIF T 3)-6-(4-((4-(3-(2.4- — B AR PU A I 1
-1 (2H)-FE) KM I3 2-ar| I E -7 - J55 IR P - 1 - 58 ) IR P - 1 - 56 Yk -3 - FH R G 20

H N-((17,37)-3-(4-FUHRE-3-F A BE 2R A0 35)-2,2,4,4- DU FE RS R T 258 )-6-(4- HH T R R i -1 - 358 Y ok g -3 - FR i
20b (0.25 g, 0.51 mmol), 1-(7-(WRME-1-F)BKIEFE[1,2-a] itk iE-3-3%) — A mnE-2,4(1H 3H)- B £:82 £ 1h (0.16
g, 0.46 mmol) AT & F 4t (7mL) AHE (1.5 mL), TR 1/, A= ZBREMEE (029 g,
1.38 mmol), & FARLE M 5 /N AR BIRPIIAZK (15 mL) R =& F 5 (10 mL), HrHE AR, HhiE,
AR UEDHE T, SREBHENT /3 B4tk (Voem/Vmeon=20/1), 13 FK A 20 (55.0 mg, 723 15.27%), 4l
JZ 98.09%.
MS (ESI, pos. ion) m/z: 790.30 [M+H]*;
IH NMR (400 MHz, DMSO-ds) & (ppm) 10.87 (s, 1H), 8.62 (d,J= 7.5 Hz, 1H), 8.25 (d,J= 9.0 Hz, 1H),
8.08-7.78 (m, 2H), 7.65 (d,J = 8.5 Hz, 1H), 7.50-7.09 (m, 3H), 7.20-6.94 (m, 1H), 6.77-6.42 (m, 2H), 4.05-3.98
(m, 2H), 3.91 (s, 3H), 3.84-3.82 (m, 1H), 3.66 (s, 4H), 3.55-3.52 (m, 8H), 3.12 (s, 2H), 2.85 (s, 2H), 2.00-1.84 (m,
3H), 1.30 (d,J =23.1 Hz, 2H), 1.20 (d, J=27.7 Hz, 12H).
LB 21 N-((1r,3r)-3-(4-FEE-3- A B R EE)-2,2,4,4- 1 FHEIF T H)-4-(4-(4-G-CA- A S mg e
-1(2H)-38) DK I [1,2-a | MEE - 7-328 Wk 18R -1 -3 ) FY 38 )WR - 1 -3 ) 2 Y B 21

O/\OH Oﬂou o, o)
N N 6a

z ; N
o B2 3| o pme N

o OH
21a 21b
O, o]
O, .
N P
N H)b\ sm N° ] H
0 N ~
20
21d

B B A-(A-GRFEF E IR E-1-F5) K R 21b

T A-(A4-(HRE IR D -1- 252 F B S 21 (0.2 g, 0.76 mmol) ¥ T/K (2.00 mL), PUSUKNE (1.5 mL)
FUHEE (2.0 mL) FHRAW T, IIANESEAS (0.061 g, 1.52 mmol), R 17 /M. 4R BIHET,
AJK (5.0mL), A IN BT pH=5, HriifElfk, 98, BCERIEGHIET, [RRIAGEK 21b (0.10g, 73

@\/ -

O\/ ~ /(N:}N\i\;io
N

N
2

2
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55.77%).
MS (ESI, pos. ion) m/z: 236.1 [M+H]".
S 2 A N-((1r.37)-3-((4-FE-3- F A L F A IE)-2.2.4 4P FFREIA T FE)-4-(4-(F2 56 1 DR e - 1 -3 6 FfY
Bil% 21c

B 4-(4-(F2 I ELHIRIE-1-35) 4 H R 21b (1.21 g, 5.14 mmol) & T —&F & (20.0 mL), A NN-—5F
WE M 2.71 g, 20.56 mmol), HEEEFEEMA HATU (3.99 g, 10.28 mmol), =i M 15 3805, A
4-(2rAr)-2-2FE-1,1,3 3- VU FFERA | -4-58) 58 5E)-2- F AU -1 - i b R & 6a (1.68 g, 5.40 mmol), BH/E=
B 22 /AN RS HIIANK (30 mL), A EA 30 mL x 3) L, &IFRANANET, FrEka
SRR ENT 0 B4l (Vea/Vee=1/2), H3EEREMIRY) 21¢ (0.53 g, 7% 20.96%).
MS (ESI, pos. ion) m/z: 492.3 [M+H]".
B 3. L N-((17.37)-3-((4- T -3- FFAE L FR 40 ) -2 2. 4 AP L IR T JE)-4-(4- FF B SRR R e - 1 - 026 ) 26 T A
21d

H N-((17,37)-3-((4-FFE-3- FH AR BE 2R A 38 )-2,2, 4. 4- DY FR R BR T B8 )-4-(4- (3 B FFY 08 ) R e -1 - 358 ) 2 HR i
21¢ (0.90 g, 1.83 mmol), NN-—FH#EL[L (1.47 g, 11.34 mmol) ¥ T S H%E (9.00 mL) Al —HEE R
(1.00 mL) FVREHAF, 0°CFIMA =S BRILE (0.87 g, 5.49 mmol), 4ERF 0°CRML 1 /N o JIAJK (20
mL) M TFEHHE 20 mL) EKSNY, 730, AHURKIKAZK 20 mL x 3). WAAMEACHAR (20 mL) BEEk,
e, PGB AR ZN T B Al (Voew/Vveon=40/1), 138 A t[FE 14 21d (0.60 g, /3 66.94%).
S 4: £ N-((Ar3r)-3-((1-FUE-2- F A FE IR AIE)-2.2 4.4-JU HIFEIF T 36)-4-(4-((4-(3-(2 4- — B AR PU A I 1
-1 (2H)-FE) KM I 1.2-a] ALk -7 - 376 R P - 1 - J76 ) PR Y R e - 1 -8 ) 2 P fie 21

G N-((17,37)-3-((4-FE3- AR IR AE 58 )-2,2,4,4- DU FRE IR T 6 )-4-(4- FR I R DR e - 1- 28 2R R kA 21d
(0.082 g, 0.17 mmol) AT 1-(7-(WRWE-1-FE)BKME I [ 1,2-a] b e -3-25) S e -2, 4(LH3H)- B R £ 1h (0.05 g,
0.14 mmol) ¥ T NN-ZHIEEZABEZ (1.50 mL), =M 1 /NS, IIAFEEM S (0.028 g, 0.42 mmol),
IR RSN 2 /N o R BRFIIAK (10 mL), HEAANH, Hhig, EEIHLT S SR ZET
B4 (Vpew/Vaveon=20/1), 15 F)F AR 21 (0.019 g, =3 16.58%), #ifF 98.01%.
MS (ESI, pos. ion) m/z: 788.3 [M+H]";
'H NMR (599 MHz, CDCls) & (ppm) 7.71 (d, J = 8.8 Hz, 3H), 7.61 (d, J= 7.6 Hz, 1H), 7.47 (d, J = 8.6 Hz, 1H),
7.42 (s, 1H), 6.94 (d, J = 8.9 Hz, 2H), 6.83 (s, 1H), 6.72 (dd, J = 7.6, 2.1 Hz, 1H), 6.49 (d, J=2.1 Hz, 1H), 6.42
(dd, J = 8.6, 2.1 Hz, 1H), 6.14 (d, J = 8.1 Hz, 1H), 5.39-5.32 (m, 1H), 4.17 (d, J = 8.1 Hz, 1H), 4.07 (s, 1H), 3.93
(d,J=11.8 Hz, 3H), 3.89 (dd, J = 17.5, 9.8 Hz, 3H), 3.71-3.61 (m, 1H), 3.35-3.23 (m, 4H), 2.95 (t, J = 6.7 Hz,
2H), 2.86 (t,J = 11.3 Hz, 2H), 2.63-2.60 (m, 3H), 2.31 (d,J = 7.2 Hz, 2H), 1.93 (d, J = 12.5 Hz, 2H), 1.66 (s, 3H),
1.28 (s, 12H).
LHEB 22 N-((1r,4r)-4-(G-R-4-MEEEE)H TH)-6-(4-(2-(4-G-QA- —FAR UL LE-1(2H)- ) BRI
[1,2-a | PR -7 W 18- 1 - 28) Z, 25 MR o - 1- 38 A PR - 3- FRYBR R 22

o =
=
Y% © &

N 22 H ©

65



WO 2025/108406 PCT/CN2024/133738

o, Hr\O\/\ 0~.Q o
.. o
Q N OH oz N Y
& N *N ————— N & Ho |
NTa ol B2 Z NO\/\ BB
cl
16a 22a

OH

O, Q N=N N
. 0 /T 4
= e g OO O
N, N 4N N
Pea l”kﬂl i} . O
cl s ,O\/\ B2 4] o‘(l
228 ~0 NG 2 H o

B 1 B R N-((1r Ar)-4-((3-F-4-FUEE R A IO IE)-6-(4-(2-F8 7 FO IR E-1-EO Nk E-3- R % 22a

B 6-F-N-((1r,4r)-4-((3-5-4-F I IR FE) PR L5 AR -3-FIE AL 16a (1.00 g, 2.56 mmol). 4-F% 2, FENRAE
(0.36 g, 2.82 mmol) FIAKEEH (1.42 g, 10.24 mmol) AT 1,4- =5/ M (15 mL), 100°CK S 24 /NI o
WA=, g, AR, FTEREMAERAENT 5S84 (Voem/Vreon=20/1), 15315 € 14
22a (0.64g, ;=% 51.74%).
2 B R N-((1r Ar)-4-((3-F-4-FEE A IO L JE)-6-(4-(2-F A £ FO IR e -1 -E ik BE-3- k% 22D

K N-((1r,47)-4-((3-R-4-FUIL K EIL)IF O FE)-6-(4-2-F 3k 2 38R -1 - 35 hE R -3-FHBE AL 22a (0.20 g,
0.41 mmol) 1 NN-"FHH % (037 g, 2.87 mmol) F T & F ¥ @ mL) 1 HETH 05mL) BE
W T, 0°C R INA=ZSALERIEEE (0.20 g, 1.23 mmol), 0°C/KM 1 /M. A BRI K (20 mL) F1—
BT 10mL), FEPW, IRAAHAH, 192058 QR4 22b (0.18 g, 773 90.38%).
LI 3: B N-((1r.4r)-4-((3-F-4-FIE R FHFIE 0 5)-6-(4-(2-(4-(3-(2.4- — AR S e - 1 QH)-F2) keI
[L.2-a| ML -7 -4 ) IR B2 1 -2 ) £, B R g - 1 -6 ) ik g2 -3 - FE i i 22

B N-((1r,4r)-4-((3-F-4-F I EEILHIF O F)-6-(4-Q-FA8 23R IE-1-FE) Mk E3-F Fi % 22b (0.18 g,
0.37 mmol)Fl 1-(7-(YRME-1-F)DKMEFF[1,2-a Mk e -3-2%) — S e -2,4(1H3H)- — B £ R & 1h (0.13 g, 0.37
mmol) T & F L G mL), TR 1N, IMAZOBEEMELH 024 ¢, 1.11 mmol), EIERMN
2/ o UMK (10 mLFI =S BE (10 mL), RN, IRATAVUH, Pk Mya st itz
i B4 (Voew/Vveon=20/1), 3R F AR 4 22 (0.11 g, /=% 36.31%), 40 95.73%.
MS (ESI, pos. ion) m/z: 780.3 [M+H]";
IH NMR (400 MHz, DMSO-ds) & (ppm) 10.62 (s, 1H), 8.59 (d, J=8.2 Hz, 1H), 8.07 (d,J= 7.5 Hz, 1H), 7.83 (dd,
J=214,92 Hz, 2H), 7.45-7.25 (m, 3H), 7.13 (dd, J = 8.8, 2.4 Hz, 1H), 6.90 (dd, J= 7.7, 2.2 Hz, 1H), 6.68 (s,
1H), 4.59-4.44 (m, 3H), 3.87 (ddq, J = 11.2, 7.3, 3.9 Hz, 1H), 3.75 (1, J = 6.7 Hz, 2H), 3.23 (1, J = 5.1 Hz, 4H),
2.99 (t,J=12.4 Hz, 2H), 2.80 (t, J = 6.7 Hz, 2H), 2.54 (d, J = 6.2 Hz, 3H), 2.40 (1, J = 7.4 Hz, 2H), 2.15-2.05 (m,
2H), 1.95-1.86 (m, 2H), 1.84-1.75 (m, 2H), 1.72-1.59 (m, 3H), 1.55-1.38 (m, 4H), 1.28-1.08 (m, 3H).
SEHER] 23 N-((17,3r)-3-(G-F-4-FEXEHE)-2,2,4 4- T FEIF T H)-4-(4-(4-G-24-—ER U mERE-12H)-
FE)BKMEIE[1,2-a | HHE0E-7-2E) IR IR 1328 FF 328 MR e -1 -3 ) 2 e Bk 23
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A1 TE((r3r)-3-((3-F-4-FUIE R IE)-2 2. 4.4-PU HIFEIL | ) R R ] FE 23b

B 45 -2-F DR E 23a (5.00 g, 32.05 mmol) ¥ T NN-“HEFBEZ (60 mL), MIAZMW (2.56 ¢,
64.10 mmol, 4BfF 60%), 0°C FIIARR-3-F23E-22.44-(VU I T IHEAIEFRE T IE (821 g, 32.05
mmol), BJ5EIRIN 3 /M. JIAK (100 mL) RN, T EA, g, WEREDHET, RERA
T (60 mL) FIZBEZFR (6 mL) MRAEIATHR, Wik, WUREDHET, B2k 23b (9.61 g,
% 79.14%).
MS (ESI, pos. ion) m/z: 323.2 [M+H]".
B 2. BEA-((1r3r)-3- 25224 4-PU0 B L T LU0 K H RS Eh MR & 23¢

R ((Ar3r)-3-((3-F-4-FHE R FE)-2,2,4,4- D0 FIFEIA T )2 52 R AT 15 23b (6.00 g, 15.84 mmol) ¥4 T
TEEEE GomL), JMAFMLER 14-ENHE (28 mL, 4M), EIRIN 6 /NI KGR NIRGE, 133
A 1A 23¢ (4.98 g, P2 84.51%).
MS (ESI, pos. ion) m/z: 279.2 [M+H]" .
S 3. B N-((1r3r)-3-((3-F-4-FUE A EIE)-2.2.4.4- VU IEIR T ) -4-(4-( 35 H R i -1 - 326 ) 2 H i e
23d

A 4-(4-(FR B F LR E-1-38) 2K FES 21b (0.41 g, 1.75 mmol) ¥4 T NN-— I EHEIZ (6 mL), il A\ N.N-
TRAE K (082 g, 6.36 mmol), HFEFIEE I HATU (1.23 g, 3.18 mmol), FiFJM 15 %8, A
4-((1r,37)-3- R 5E-2.2 4 4-V0 H B3R T B K I 23¢ (0.5 g, 1.59 mmol), =M 1.5 /Mo RN+
IMAJK 10mL), AT, g, WERIEDHT ELrEEE Z T 70 A (Voem/ Vveon=30/1), 15K
814 23d (0.52 g, FF 66.09%).
MS (ESI, pos. ion) m/z: 496.3 [M+H]*.
S 4. B N-((1r.3r)-3-((3-5-4-FUIEFEEIE)-2.2 4 4-PY H SEFE | 56)-4-(4- FF RS IR -1 -3 5 Y I % 23

B N-((1r,3r)-3-((3- 5 -4-FUEE R FE)-2,2,4,4- DU IR T R )-4-(4-(F 2 1 B WR g - 1- 58 ) R Bk fiZ 23d
(0.20 g, 0.40 mmol) FI NN-_SFHELHE (037 g, 2.80 mmol) ¥ T ~FHHFH 3 mL) F1 _HFETHM (0.5
mL) FEEAERF, 0°C FInA =& LEME (0.19 g, 1.20 mmol), 4E8F 0°C /2w 1 /N K (10 mL)
TEHEE (10 mL) FRRM, . AHAKIOHK (10 mL x 2), WS AENAER (10 mL) $es, HET,
B FER A 23e (0.19 g, P73 95.39%).
MS (ESI, pos. ion) m/z: 494.3 [M+H]*.
SB 5. e N-((1r3r)-3-((3-5-4-FIE A F5)-2.2.4.4- P B IR T 36)-4-(4-((4-(3-(2.4- — AR VY s v
-1 (2H)-FE) BRI 1.2-a MLk g -7 -6 )R 19~ 1 -5 ) VIR g -1 -0 ) A T 23

K N-((1r,3r)-3-((3-F-4-FEE R A FE)-2,2.4,4-DU HH FERA T 3)-4-(4- BRI IR - 1 -2 ) K Bt JiZ 23e (0.17 g,

0.34 mmol) A1 1-(7-(IRWGR-1-ZE)IRMEFF[1,2-a| L WE-3-55) — 2 0E-2, 4(1H 3H)- —BiEiiR#: 1h (0.06 g, 0.17
67
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mmol) T NN-"HHEFEE QmL), ZESMN 1/, IA=ZZBEAHEAH (029 g, 1.38 mmol),
RS 5 /N o 5] S SR IR BRIR S AT (10 mL), AT, Hhk, WEIEDHI T G 2hE
JAEEMT 0 AL (Voem/Vveon=20/1), FFEIER ] {4 23 (32.0 mg, 77 22.90%), #U/% 96.99%.

MS (ESI, pos. ion) m/z: 792.3 [M+H]*;

IH NMR (599 MHz, CDCL) § (ppm) 8.22 (s, 1H), 7.70 (d, J = 7.6 Hz, 2H), 7.62 (d, J = 7.0 Hz, 1H), 7.58 (d, J =
8.5 Hz, 1H), 7.42 (s, 1H), 6.99 (s, 1H), 6.94 (d, J = 7.7 Hz, 2H), 6.89-6.80 (m, 2H), 6.72 (d, J = 6.8 Hz, 1H), 6.14
(d,J=72Hz, 1H), 534 (d, J = 28.9 Hz, 1H), 4.17 (d, J = 7.6 Hz, 1H), 4.06 (s, 1H), 3.87 (d, J = 12.3 Hz, 4H),
3.29 (s, 4H), 2.93 (s, 2H), 2.86 (t, J = 11.6 Hz, 2H), 2.61 (s, 4H), 2.31 (d, J = 6.1 Hz, 2H), 1.92 (d, J= 11.7 Hz,
4H), 1.78 (s, 1H), 1.26 (d, J = 25.9 Hz, 12H).

SR 24 N-((1r,3r)-3-(G-R-4-FEREH)-2,2,4,4- W FEIF T 2)-6-(4-((4-3-(24-—FA LS EE-12H)-
)R I (3, 2-r | b - 7- 3 R 1B - 1- ) Y o R e -1 -2 VK - 3- Y B ek 24

o)
N A\ NH
o, o '}N o
/Q/ N \N\\N \ 7
H yZ (\N
/ N
N N\)

24

N N,
N N P N N
4 H |
ﬁNHz R N

cl F cl = N
HCl  HHkL P2 OH HE3

242 240
O\A) 2 28 \)N
24 -

LR B 6-F-N-G-((3-F-4-FIE R H)-2.2.4.4- VY FFEIL | HOBRIE-3- HIEEIE 24a

4 2-F-4-((1r3r)-3-53£-2,2,4 4- VU H B IL T B A K H IS 212 28 23¢ (1.04 g, 3.31 mmol). 6-F(HAEE-3-
IR (0.50 g, 3.15 mmol). NN-—RAEELRE (1.63 g, 12.60 mmol) 1 1-HEBERREF (3.75 ¢, 4.01 mmol,
50%EA #R) T 485 (12mL), =R T &P 21 Mo B RBET, MAK G0mL), HZ&HL 30
mL x 3) ZE, AFHENAAK GomL x3) ¥eik, BET, HEAFOMAAE 24a (1.10 g, 773 83.24%).
MS (ESI, pos. ion) m/z: 420.1 [M+H]".
B 2 B RN-((17.3r)-3-(3-F-4-FUE K EF)-2.2 4. 4-JUH IR | 3)-6-(4-(F2 7 H L) R e - 1 - 56 ) A 13- H e
[i& 24b

W 6~ -N-(3-((3-F-4- A AHE)-2,2, 4 4- VU HIHEIA | kR -3- FH A% 24 (110 g, 2.62 mmol) 4-2 H!
FEORBE (037 g, 3.14 mmol). PO T 3EMLLIZ (0.098 g, 0.26 mmol) FIHREEH (1.09 g, 7.86 mmol) MIAF] 1,4-
TENFR (11 mL)H, 100°CKU8; 20 /N RBRAEI R, ik, IWEIERET, IR RER
FEEAT 7 B4l (Voew/Vmeon=40/1), 13 20VR 35 PR 24b (1.11 g, 73 84.96%).
MS (ESI, pos. ion) m/z: 498 3 [M+H]*.
S 3 AR N((1r.3r)-3-G-F-4-FUE K FFE)-2.2 4. 4-J0 HFEIL | H)-6-(4- F i R R e 1 -7 Y Ik 13 - T i i
24c¢
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B N-((1r,3r)-3-(3- 5 -4-FUHE IR A 55)-2,2,4,4- DY H LA T 58)-6-(4-(F5 3 1 8 ) IR g - 1 - 68 ) ik g -3 FF gt
24b (0.20 g, 0.40 mmol) 1 NN- "R HHLFE (037 g, 2.80 mmol) & T & H Kt (3 mL) A1 HE TN
(0.5 mL) FREEEWRH, 0°C FIIA =8 MGRILEE (0.19 g, 1.20 mmol), 4ERF 0°CR ML 1 /M JIAZK (10 mL)
A& HE (10mL) BRI, 2, AYABKKAK 10mL x 2). HERAEAER (10 mL) Pedk, e
T, BREOE K 24¢ (0.19 g, F2F 95.39%).

BB 4. SR N-((1r3r)-3-(G-F-4-FUE R E H)-2.2.4.4- V0 B ELBE T 56)-6-(4-((4-(3-(2.4- — EAR DY S s g
-1(2H)-F8) WK I FF[3.2-ar ] PEk g - 7 - 2 R P - 1 - 56 ) IR M -1 - 6 YW i -3 - FEV ik e 24

B N-((17,3r)-3-(3- 2 -4- TR R 5E)-2,2,4.4- DU H B IR T 5 )-6-(4- H I FE DR Mg - 1- 58 ) A I8 -3- HH i . 24ic
(0.14 g, 0.28 mmol) Fl 1-(7-(URME-1-FE)KMEFE[1,2-a] ML mE-3-38) ~FnE-2 4(1H3H)- B £hF2%E 1h (0.05 g,
0.14 mmol) ¥ T NN-ZHEFFEEL (2.0 mL), =ik 2 /M, IIAZ ZBEZE AN (0.094 ¢, 0.42
mmol), iR FAKSER N 20 /N o [ L IT N RIBRIR BN IA W (10 mL), A3 Wb, Bk, e
FEUHHE T B A RE R AL ZENT /0 B AL (Voem/Vieon=20/1), f3EIAMER 24 (19.0 mg, 7% 15.73%), 4lifF
93.72%.

MS (ESI, pos. ion) m/z: 794.3 [M+H]*;

'H NMR (599 MHz, CDCLs) & (ppm) 8.18 (d,J = 9.0 Hz, 1H), 7.99 (d, J=9.6 Hz, 1H), 7.77 (s, 1H), 7.60 (dd, J =
17.2, 8.1 Hz, 2H), 7.43 (s, 1H), 7.06-6.95 (m, 2H), 6.91-6.79 (m, 2H), 6.73 (d, J = 6.9 Hz, 1H), 5.41-5.33 (m, 1H),
4.56 (d,J=12.1 Hz, 2H), 422 (d, J = 8.9 Hz, 1H), 4.09 (s, 1H), 3.91 (s, 2H), 3.30 (s, 3H), 3.09 (t, / = 12.3 Hz,
2H), 2.95 (t, J = 6.3 Hz, 2H), 2.63 (s, 3H), 2.39-2.20 (m, 3H), 2.10-1.97 (m, 3H), 1.92 (dd, J = 11.2, 5.6 Hz, 2H),
1.69-1.62 (m, 3H), 1.25 (d, J = 26.4 Hz, 9H).

SEHE 25 N-((17,3r)-3-(G-F-4-MEREE)-2,2,4,4- W B EIHF T E)-2-(4-((4-G-24-—E AL EELE-12H)-
3 )DKIEFE [3,2-a | WHLRE- 7-3 ) WK 8- 1-3) F 3 R e - 1 -2 M e -S- VR K 25

0
N SNH
o, Q ,N\ NL)=°
/@ N o
7 N
25

K ST S

o,

- N N P N SN
- Z H |

///Q/ NH, N Ho | N/J\CI N cl N/)\N

N HCl  #8 B2

Cl

oH HE3
25a 25b

23c
0, [o)
//Q/ N =N 0. Q
=z H
e Ny 1h % NN
—h L
0 P2 1 ¢l N r\O\/(\N
25¢ N\)

S G 2-F-N-((1r.3r)-3-((3-F-4-FIE R FIE)-2.2.4.4- P4 FHFLIL | FywE -5 - FH G 25a

B 2--4-(((1r,3r)-3-25E-2,2,4,4-DU FEIA T JE )5 ) R -1-H IS 352 21 23¢ (1.01 g, 3.21 mmol). 2-5%
BE-5-FREE (0.50 g, 3.06 mmol) . N.N- A 2 f% (1.58 g, 12.24 mmol) A1 1-TA E AR (3.89 g, 6.12 mmol,
50%EA %) BT 40 (12mL), =i T &M 21 NS B N, IAZK B30mL), A &H4E (30
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mL x 3) ZH, SIHFAPHEAIK GomL x3) ¥k, JEt, FEEROEAE 25a (091 g, /7% 70.94%).
MS (ESI, pos. ion) m/z: 419.1 [M+H]".
S 2 B N((1r.3r)-3-((3-F-4-FUE A EFE)-2.2.4.4-JU FHEEIR | H6)-2-(4-(F% Jt G YR e -1 -6 Y e -5 -
Bif% 25b

A4 2-F-N-((17.37)-3-((3-F-4-FIE KR 5E)-2,2,4,4- DU L IA T By g -5-H BE A% 25a (0.91 g, 2.17 mmol).
4-¥2 IR EE (0.31 g, 2.60 mmol). DY T FZEMLLIZ (0.081 g, 0.22 mmol) FIEREZE (0.90 g, 6.51 mmol) MIA
F) 14-Z5 S 10mL) 1, 100°CK M 20 /NN o S v B2 i, 198, CERIER R+, TRy
GRERHEEHT 0 B At (Voow/Vmeon=30/1), 132 A E 1K 25b (0.68 g, 773K 62.91%).
MS (ESI, pos. ion) m/z: 498 3 [M+H]*.
S 3 ER N-((1r.3r)-3-(G-F-4-FUE K FFE)-2.2 4. 4-J0 HFEIL | H6)-2-(4- i 7L IR e 1 -0 Y s e -5 - Y R e
25¢

B N-((1r,3r)-3-((3- 5 -4-FFE R A FE)-2,2,4,4- VY H R T 358)-2-(4-(F2 225 HP ) WIR W - 1 - 358 ) s g -5 - FPY e
25b (0.20 g, 0.40 mmol) 1 NN- "R HELFE (037 g, 2.80 mmol) & T & H %t (3 mL) A1 HE T
(0.5 mL) FREEEWRH, 0°C FIIA =8 MGRILEE (0.19 g, 1.20 mmol), 4ERF 0°CR ML 1 /M JIAZK (10 mL)
A& HE (10mL) BRI, 2, AYABKKAK 10mL x 2). HERAEAER (10 mL) Pedk, e
T, BREOE K 25¢ (0.19 g, FF 95.39%).
MS (ESI, pos. ion) m/z: 496.3 [M+H]*.
SB 4. e N-((r3r)-3-((3-5-4-FIE A FE)-2.2.4.4- P IR T H)-2-(4-((4-(3-(2.4- — B AR VY s v
-1(2H)-F) K2 I [3.2-ar| I e -7 - J75 R P - 1 - 68 ) FE R P - 1 -5 Yz g -5 - FE R fik 25

B N-((17,3r)-3-((3-F-4-FHE K EFE)-2,2,4,4- VY L IR T JE)-2-(4-HH Ik B DR g -1 -2 W g -5- R i e 2S¢
(0.14 g, 0.28 mmol) Fl 1-(7-(URME-1-FE)KMEFE[1,2-a] ML mE-3-38) ~FnE-2 4(1H3H)- B £hF2%E 1h (0.05 g,
0.14 mmol) ¥ T NN-ZHEFFEEL (2.0 mL), =ik 2 /M, IIAZ ZBEZE AN (0.094 ¢, 0.42
mmol), iR FAKSER N 20 /N o [ L IT N RIBRIR BN IA W (10 mL), A3 Wb, Bk, e
FEUHE T B A RER AL ENT /0 B AL (Voew/Vieon=20/1), f3EIAMEK 25 (46.0 mg, 77 38.15%), 4lifF
93.90%.
MS (ESI, pos. ion) m/z: 794.3 [M+H]";

IH NMR (599 MHz, CDCL) & (ppm) 8.72 (s, 2H), 8.12 (d, J = 10.6 Hz, 1H), 7.63-7.56 (m, 2H), 7.42 (s, 1H), 6.98
(d, J = 2.3 Hz, 1H), 6.82 (dd, J = 8.6, 2.4 Hz, 2H), 6.72 (dd, J = 7.6, 2.0 Hz, 1H), 5.94 (d, J = 8.1 Hz, 1H),
5.41-5.34 (m, 1H), 4.89 (d, J=13.5 Hz, 2H), 4.72 (dd, J= 8.1, 4.1 Hz, 1H), 4.15 (d, J= 8.1 Hz, 1H), 4.06 (s, 1H),
391 (t, J = 6.7 Hz, 2H), 3.34-3.23 (m, 4H), 3.03-2.90 (m, 4H), 2.68-2.56 (m, 4H), 2.30 (d, J = 6.9 Hz, 2H),
2.27-2.20 (m, 1H), 2.04 (dd, J = 12.5, 6.7 Hz, 1H), 1.94 (d, J = 14.2 Hz, 2H), 1.92-1.81 (m, 2H), 1.25 (d,J = 18.0
Hz, 9H).

KB 26 N-((1r,37r)-3-3-8F-4-FERKEEE)-2,2,4,4- V] FHEF T 3)-6-(4-((4-G-24- =R P mEne-12H)-
Fe) DRI I [1,2-a |- 75 )UK GE- 1-28) FF ) R e -1 - 28 T B it 26
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/@4&)\(1 pN/(?\ >LNH

Oﬁ o)
N A
Ho
///Q/ NH, a N7 N
N a HCl  HE1

23c 26a

HH3 o &m N N
=

26c
26

I 1 G 6-FN-((17.3r)-3-3-F -4-FIE R EIE)-2.2 4 4-JU FFILIL T IHOAEEREZ 26a

¥ 6-GILNE-3-FRER (0.70 g, 4.96 mmol) 1 4-((17,37)-3-83E-2,2,4,4- DU I EEIR T 56)-2- 500K RS Sh 1 4k
23c¢ (1.72 g, 5.46 mmol) ¥ T-Z 85 (10 mL), i DIPEA (2.56 g, 19.84 mmol), 0°C i 117 ZEEBE BT (7.89
g. 12.4 mmol, 50%EA ¥&), W5 =R 12 /N o 4 R BETET, IMAK (8 mL), A EA(20mL x 3) %
B, EIENAE, AEAMEABKAR (8 mLyMsk, JToKGRA T, ik, Jet, FrisikBmaetirt
BEHT (Vea/Vee=1/1), 35| AEE R 26a (1.18g, 753 59.19%).
LI 2: B N-((1r.3r)-3-(3-5-4-FIE R FHE)-2.2.4.4- P FBEIL T HE)-6-(4-(F% ) UR e - 1 - 56 HR Bk fie 26D

K 6-F-N-((1r,3r)-3-(3-F-4-FEE K F F)-2,2.4,4- V0 FFEIL T ZE) B AL 26a (0.40 g, 1.0 mmol). (JRIE-4-

FYHEE (0.14 g, 1.2 mmol) FIEREZAN (0.35g, 2.5mmol) ¥ T 1,4- S /NFF (3mL), 100°C/v 24 /M. [
PRA R ER, 98, WCREIE, KA, HEET(Vea/Vee=2/1)43 2] 2 E[E 14 26b (0.49 g, 73 99.04%).
B3 B N-((1r3r)-3-(3-F-A4-FIE K EIE)-2.2.4.4- DU FFIEIL T I8)-6-(4- T EEIR 1 -1 -3 MR BERZ 26¢

P N-((17,37)-3-(3-F-4-F R K EH)-2,2.4 4-V0 RN T 2)-6-(4-(FF A IR ve-1-2) W EE i 26b (0.33 g,

0.66 mmol) & T ZHE (10 mL), JIA 2-fllEE3E 2K AR (0.37 g, 1.32 mmol), 80°CIN 2 /Mo [ Byl
2=, 98, WERREET, SR BRI E T B4 (100%EA) 153 5 G 14 26¢ (0.12g,

% 36.51%).

A4 FN-((1r3r)-3-3-F-A4-FHE A FIE)-2.2.4 4-PU IR | FE)-6-(4-((4-(3-(2.4- — FARVY S 0E-1(2H)-
25 WK [ 1.2-ar] WR P - 7- 58 R 18 - 1 - 35 ) HF 66 R e -1 - 356 ) KRS A 26

B N-((17,3r)-3-(3-F-4-FHE IR 58)-2,2,4,4- DU H L0 T J6)-6-(4- R RmE-1- 28 MR BE G 26¢ (0.097 g,

0.20 mmol)F  1-(7-(WRME-1-J& )KL I [1,2-a| ML me -3-28) — S g2, 4(1H 3H)- B 2R & 1h (50 mg, 0.14
mmol) ¥ T NN-ZHHEZFNZ (1 mL) o, ZRBHE2 D, FIMA=ZBSAEMELS (0.089 g, 042
mmol), EIEBFERN 16 . FRFBEHIMAK 2 mL), H7HFE G, LR EBET, &) &2t

(35%ACN/65%(0.1%TFA)K) 13228 ELfE 4K 26 (15 me. =3 13.27%), 4LJF 87.52%.
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MS (ESI, pos. ion) m/z: 794.2 [M+H]";
IH NMR (599 MHz, DMSO-ds) & (ppm) 10.69 (s, 1H), 8.64 (s, 1H), 8.25 (d, J=4.8 Hz, 1H), 7.97 (d,J=9.0 Hz,
1H), 7.91 (d, J = 8.8 Hz, 1H), 7.65 (d, J=9.0 Hz, 1H), 7.52 (s, 1H), 7.22 (s, 1H), 7.08 (s, 1H), 7.02 (d, /= 8.7 Hz,
1H), 6.87 (d, J = 8.9 Hz, 1H), 6.80 (s, 1H), 5.37-5.28 (m, 1H), 4.42 (d,J = 12.6 Hz, 2H), 4.34 (s, 1H), 4.06 (d, J =
9.2 Hz, 1H), 3.79 (t, J = 6.5 Hz, 2H), 3.62-3.47 (m, 3H), 3.22-3.14 (m, 2H), 3.00-2.89 (m, 2H), 2.83 (s, 2H), 2.62
(s, 2H), 2.43-2.31 (m, 3H), 2.05-1.95 (m, 2H), 1.90-1.79 (m, 2H), 1.23 (s, 6H), 1.13 (s, 6H).
S 27 N-((1r,3r)-3-3-F A E-4-FE X E I B E)-6-(4-((4-G-CA4-ZEAR M S mene-1(2H)- o) R 3
[1,2-a] Wb R 7-228 WK 168 - 1 -3 ) B 3 ) Wk e - 1 -3 )Rk PR -3- FPY R Ak 27

N "O/\'O" A N=N
NC H XN I N
SeVonad UjQ

[0}
27

S dna s e WS i

OH 2
| A »‘NH
N 0

N
oo
I HJ\\T\j‘L (N 4
N AU
27

N

DB 1 R N-((1r4r)-4-(3-3 PIFE-4- TSR F IO CLIE)-6-(4-GH8 B IR IE- 1O BEVE-3- % 27a

Bt 6-5-N-((1r,3)-3-(3-FF P -4 UL S 8 )BR LS MA WS -3 FF I 7a (1.00 g, 2.52 mmol). 4% SR

BE (0.30 g, 2.52 mmol). PU T FEMLLIZ (0.094g, 0.25 mmol) FIBREEH (1.04 g, 7.56 mmol) MK 1,4-—
FNW (10.0mL) A, THEZ 100°CHFER ML 6 he RMA N E =R, SIE, EFAEVME, Frf3REns
TERAEJZNT (Vpem/Vaeon=20/1) 4itk, 528 G4 27a (0.87 g, 3 72.60%).
MS (ESI, pos. ion) m/z: 476.2 [M+H]".
AR 2. TR N-((1r.4r)-4-(4-FFE-3 -2 Py 5 A E )P L) -6-(4- TR FE DR g -1 - A 5E-3- T fiz 27D

¥ N-((1r4r)-4-(3-h P 2 -4- T IR S L) A CLFE)-6-(4-CF2 28 IRDE - 1 -2 ME B2 -3- B %, 27 (0.15 g,
0.32 mmol) 1 2-MFEFERHEE (0.14 g, 0.48 mmol) NIAZIZFE (2.0 mL)H, 80°C FHHES N 1 /NS o e
AR, S8, AYUERET, S2RE A 27 0.14 g, 75 93.73%).
MS (ESI, pos. ion) m/z: 474.1 [M+H]".
PR 3. B N-((1r3r)-3-(3-FF 4 2k -4- SR OR S PR 0 2)-6-(4-((4-(3-(2.4- — AR DY S M g - 1 (2 H )-8 K 2
JE[1.2-a ke -7-FE) R 15 - 1 -3 FP R WR g -1 - 36 ik B2 3 - F g fie 27

1 N-((1r,4r)-4-(3-Fh Py 2L -4-FUEE R E 28I O 2 )-6-(4- FH BE IR ORUE - 1 -2 BEBR-3- LA 27b (0.11 g, 0.24
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mmol), 1-(7-(WRME-1-FE)KPE[1,2-a] ke -3-55) — S e -2,4(1H 3H)- — i Eh B2 £ 1h (0.055 g, 0.16 mmol)
BT NN-ZWEABE 2mL), RS2 /N, BIIAZ S8 WA (0.11 g, 0.48 mmol), %R
RPN 17 AN o ) SOSR I NI BRFR E VAT (10 mL), G BANTH, hiE, BCRIEDHLT
FHAH% (35%ACN/65%(0.1%TFA)K) 4ift, 192)F% AR & 27 (37.0 mg, =3 27.51%), 4 89.97%.
MS (ESI, pos. ion) m/z: 772.3 [M+H]*;

'H NMR (599 MHz, CDCls) & (ppm) 8.08 (s, 1H), 7.99 (d, J=9.5 Hz, 1H), 7.90 (d, /= 8.2 Hz, 1H), 7.61 (d, J =
7.6 Hz, 1H), 7.52 (d, J = 8.6 Hz, 1H), 7.41 (s, 1H), 7.00 (d, J= 9.6 Hz, 1H), 6.82 (s, 1H), 6.75 (dd, J = 8.6, 2.2 Hz,
1H), 6.71 (d, J = 7.5 Hz, 1H), 6.44 (d, J = 2.1 Hz, 1H), 4.53 (d, J = 13.1 Hz, 2H), 430 (t, J = 9.8 Hz, 1H),
4.09-4.04 (m, 1H), 3.90 (t,J = 6.5 Hz, 2H), 3.27 (s, 4H), 3.07 (1, J = 11.9 Hz, 2H), 2.94 (t, J = 6.6 Hz, 2H), 2.61 (s,
4H), 2.30 (d, J = 7.0 Hz, 2H), 2.25 (dd, J=9.1, 42 Hz, 1H), 2.18 (1, J = 15.6 Hz, 5H), 1.98 (d, J = 12.7 Hz, 4H),

1.67 (d,J = 12.4 Hz, 2H), 1.52 -1.42 (m, 3H), 1.13 (dd, J= 7.2, 5.7 Hz, 2H), 0.80 (g, J = 4.9 Hz, 2H).

SZHEH] A In cell western A%
L ZifiR S0 R R

NHTF IR A LNCaP (ATCC SK¥E). LNCaP 477 T 15%6F LB ) 1640 B5 780 . 40
BERCAER, MNMTAESS, AEXMESIED 72 h, AHMODRE R, TS 0.025% EDTA 1 0.05%IBEmE 1k«
JAHEAR 2 R WIREFR T 37°CIEIR, AAIECHN 0.05 1 CO,, TERIREMEFRA T .
2. YA

LNCaP 4IMI7EFEECE M, HAL NS R A0 iR 24 2 BB ERE =k, 185 #C321) B
FEOTE IR 96 FLANMRT TR, BB GILAL, LA 90 Wl FEFRWE (1.5x104 MDD, 40 M lilee AE A<
24 h,
3. eV S A

FMRBACEY 1-2 mg, MG DMSO ¥ ##, 8 HAREIKEDY Immol/L. Rk e (ZRkEMEE:
1000, 300, 100, 30, 10, 3, 1, 0.3 nmol/LD: H{L 9 1.5 mL .08, 4’5 4r71J9 10000, 1000 300,
100, 30, 10. 3. 1. 0.3, 7£ 10000 S&H IO 90 Wl 56485375, MEERHIREL 10 pl J1AZE] 10000 58
H, TBAT: £E 1000 SE I 90 ul 5E4 k7R3, M 10000 HHREL 10 Wl InAF] 1000 S& 9, JRAT; 1£ 300
SEFHIA 70 ul & 1% DMSO HI5E455753E, M 1000 HIREL 30 wl In A 300 S& 1, EA; £ 100 5

BRI 90 ul & 1% DMSO M 5e48E373E, M 1000 FREL 10 p IIAFE) 100 S8, JBA); DLRIE,

1330 104 3. 1. 0.3 S, 23RS A FIRERA SRR 205 H EIRSE HRE 10 ul IAF)
XL 4R NG B ARG 24 b fS 96 FLH,  RIVRATSRASARXS B2 Fr f B2 (1000, 300, 100, 30, 10, 3, 1, 03
nmol/L). JNZGAbEE 5 4k 445 7% 48 h.
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4. 1In cell western yEHALL S0 4 RE AR [HR20R
D ME: G AR)E, WA, FFLINEEMA 100 ul PBS & —H#E, G 100 pl 4%% %
HEE (AmK, B5#P0099) [E5E 30 min.
2> FAl. BIEEER, %, LA 100 pl PBS (75 0.1% Triton) $E# 3 K, K 5 min (GEIKE ).
30 HH: B, B, B 100 w31 (LI-COR, $7-54927-60001), ] 30 min (FRIKFE
Wi)e
4) WEE—Pr. PIWE W, FFLINA 50 ul Androgen Receptor Rabbit mAb (Cell Signaling Technology, %
#5153, FEREEL 1:1200), 4°CHREMA, 2B RAIEREE 30min (KRR, WE =i,
5) BFE —Ht. BY—H, S0 100 i TBST(Solarbio, TR S#T1082)5%%% 3 ¥k, X 10 min (FRAKE
V), ZJERLIIA 50 Wl % HekRic =Pt (LI-COR, T8'5#926-32211, #FELL 1:10000), =iRIFE 1 h (i
o, BRIREGD.
6> DNA Zeft. [HUE—HT, FFLIA 100 ul TBST $edk 3 K, F:K 10 min (GEDG, #RIKEDD, ZJERAL
B 50 Wl DRAQS %4kl (Thermo Fisher Scientific, $5# 62254, #FEL 1: 10000), =R E 5 min GEY,
BIKE .
7> ®R: WE DNA B, B#RMT, A Odyssey® CLX XELAMEOGMB RG TR -
8 oM EMAEEAN Androgen Receptor V615 51524 ARS, DNA IG5 5% DNAS; A
R RE 7R R4 9 F1 41, Androgen Receptor 2G5 51523 ARB, DNA %615 51523 DNAB; A i1 DMSO
A E YR 4N 2H 9 5% BE2H , Androgen Receptor %% 615 5124 ARC, DNA %J6(5 51524 DNAC; AARS=
ARS-ARB; AARC=ARC-ARB; ADNAS=DNAS-DNAB; ADNAC=DNAC-DNAB;
] 2 Inhibiton % = [1-(AARS/ADNAS)/ (AARC/ADNAC)|¥100%. SZIe45RINE 1 fin.

R 1 AR YHE AR EE N0 HER R 2R (AR B i

. AR FERRFE%
St S
3nm | 10nm | 100 nm | 1000 nm
1 45.68 | 63.15 85.00 84.98

Zhiil: AR AL A A P R RS AR 52 A7 TR 7 Y RS T

S B ELISA %
1. Ak SRR

N BT F B 40 LNCaP (ATCC KD LNCaP 40555 T & 15%64- M5 B 1640 £ 37 - 410
BERGAERS, WGMTREDISS, FEHEATIEIY 72 h, SHAUIEHDE SR, T 0.025% EDTA 1 0.05%/REE 16 .
JARAR 2 K. AMEEFR T 37°CIEIR, ARIME0N 0.05 1) CO,, RN FRA .
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2. ZHAERIR

LNCaP 4iMI7EFEHCE I, A4S A Msii 2 48 fLBh, BSLINA 450 Wl H59RM (5 < 104
AN, AR 24 ho
3. AR RS S A

HRRIEY 12 mg, MMANIER DMSO Wl HBHRKEN | mmol/L. Fikeidfs (ZIREMBN:
1000, 200, 40, 8, 1.6, 032, 0.064 nmol/L): H{ 8 /> 1.5 mL B0, w5454 10000, 1000, 200+
40. 8. 1.6, 0.32. 0.064, 7£ 10000 SEFHIAN 90 pl 58455 773E, MEERFTEL 10 pl iNAF] 10000 58
H, JRAT: 1E 1000 SE TN 450 wl 5EAREFRE, M 10000 FFIREL 50 pl JIAZ] 1000 SEF, B 1F
200 SEFHIN 400 ul & 1% DMSO 55782, M 1000 FIREL 100 W JiAZE] 200 SEH, WE; 1E
40 SE PN 400 pl 5 1% DMSO 58287748, M 200 FIRHL 100 Wl AIAZE) 40 SE S, JRE): Dk
fE, K13 8. 1.6. 032, 0.064 SHERL, ISR AFNRERALEYIER. 720 H %8 IR 50 ul
TN BT BL R 20 U B A 24 b J5 48 LA, RIVATSRAS AR BT F5 E2 (1000, 200, 40, 8, 1.6, 032,
0.064 nmol/L). IMZjALFLf54kLLHE 77 48 he
4. ELISA Mk &Pt 4l RiEs AR FI5EM

ZPMER A8 h J5, MR IR AN 500 Wl PBS WP, M 50 pl AR ZRARIOK 220 15 4%,
IR R 24047, (R . GRS 1.5 ml EP &P, 14000 rpm, 4°CE.0r 15 min, BLIEFE
F o R BCA R & Ak E, 1 ELISA 77 £ (Cell Signaling Technology, %*5# 12850C)H #
SRR B IR FE T A 0.1 mg/ml.
1D AE P72 = iR SR B R A T 40, R ISR TR R AR fE AR i, B A8, )
[6] 4°C.
2) 100 Wl RS AN B2 HOINNTE 2 AL b, A BBUBARE S MiFL, 4°C B .
3) BBBUNERLA, HRAPWE, FILMA 200 pl 1X Wash Buffer, &8t 4 K.
4> FALIN 100 p BBk, FHEBRRACE ML, 37°CHFH 60 min.
5) BEHRRET CPE3.
6> FFFLIIA 100 wl HRP FRic ) =i, AHIRAGE T KM FL, 37°CHEE 30 min.
7> BEHRRET CPE3.
8> FEANFLHINA 100 Wl TMB JEY) . FER R4V E IS8 7E 37°C i & 10 min.
9 R 100 Wl STOP %l RS, KibRN.
10> JnA STOP ¥ /5 30 min P, 7E 450 nm AL EURIEE .
11 &5 o3HT: AL TS 2 HE ODsampie, S 01 DMSO AN Ik A4 0 240 o 41 9 2% 1A %o B4
ODcontrol o
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il % Inhibiton % = (1-ODsampie/ODcontro) *100%.  SE4 45 RUIFK 2 F7m
R 2 AR I VIHEAFIIRE T MR 3R AR (AR IR

= AR PFRZEY%
S it A5
10nm | 100 nm | 1000 nm
1 68.31 77.33 69.46

Zhiil: AR AL A A P R RS AR 52 A7 TR 7 Y RS T

LB C In cell western IR

1. dHAkR S a0
NBTF B 41 LNCaP (ATCC >Rl . LNCaP 40555 T & 10%64- M5 B 1640 £ 379 . 410
BERCAERC, WNPHAE 1SS, FRHERTIRIDY 72 h, ZHMOIERGIE SRR, TS 0.025% EDTA 11 0.05%/ A 1L
JAAEAR 2 k. AHMIEESR T 37°CIEIR, MHAE0N 0.05 (1 CO,, HANR BB FRAE .
2. YRR
LNCaP 200G R B I IR, S HRE T T 90%I A 7T I T JE 4R 5% . K4 st =40 £
SR Mt R LB P B R G 384 FLANMEES IR (BD, 185#356663) 1, FRZELZALAL, AMHliREAK 24
h.
3. WEYEBIE S S mA
FHRE G 12 mg, MANIGE DMSO R, HERIREE 10 mmol/L. )5 A 72 A FE 3 A[H
WEE, IAFgah, A R4S %10 3000, 1000, 333.33, 111.11, 37.04, 12.35, 4.12, 1.37, 0.46, 0.15
nmol/L. HIZ5ALEE )5 JkE255 57 24 he
4. In cell western YEFRAL S YXT S IRIE AR KjEm
1 BE: ARG, WA, FFLMEEMA 100 ul PBS &5 8, ZJEIIA 40 pl 4%Z R H
i (BRER, FS#P0099) [H5E 30 min.
2> FHl. BIFEER, A 50 Wl PBS (PEE 2 %), LA 50 ul Triton-X 100 (0.1%), =EiRFHE
30 min.
30 HH: BT, BF, BFLIMA 30 Wl HAW (LI-COR, 854 927-70001), #f(# 60 min.
4> WEE—Pr. PIRE AW, FFLINA 30 ul Androgen Receptor Rabbit mAb (Cell Signaling Technology, %
S# 5153, FREEL 1:1200), =IEFE 90min.
5 E P BB, AL 50 Wl TBST(Solarbio, #25#T1082)¥E¥ 4 ¥k, #K 10 min, 2 J548EFL
I 30 Wl ZO6HRIC —HT (Invitrogen, £55# R8727, FEetlh 1: 10000)H1 DNA %4kl Hoechst 33342
(Invitrogen, $75# H3570, kLt 1: 100000, =iREFE 1h.
6> R FEUR TP, BFLIA 50 Wl PBST #% 3 ¥k, ZJ58FLINA 50 Wl PBS ¥E%: 2 ¢k, £Fx PBS )5,
FLAR I, 1000 rpm E5.0> 1 min. ¥ 4 PE Operetta CLS 51 N 0400 A AR 5 .
7 BT
P Z A
% inhibition =(Signalcmpd-SignalAve VC)/(SignalAve PC-SignalAve VC)x100.
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Signalave pc: average luminescence value of positive control .
Signalave ve: average luminescence value of negative control .
THE DCso FFE 2877 B il 25
Y=Bottom + (Top-Bottom)/(1+10™((LogDCs-X)*HillSlope))
X: log of compound concentration; Y : %lInhibition. SE3645 WA 3 Frs, 4R EIN: AR L KE 010
E VARG M DCso<<500 nM, fti%k DCsp<<100 nM, Hfi% DCso<<50 nM.
R 3 AR BV HERER AR (AR) BB AFIS 1 DCso

W45 | DCso (M) | &% | DCso(nM)
1 21.46 11 27.84
3 77.35 13 21.26
4 82.51 14 20.41
5 >3000 15 2131
6 49.41 16 158.90
7 427.4 17 73.59
8 44.46 18 29.25
9 >3000 19 17.26
10 66.95 20 14.08
11 27.84 21 48.78
12 17.85 22 28.34

giil: AR EVIRTHER R 2R AR) BAT R U IR 1

FEAGBRHR T, SHEARE A SR, ST R7, ST, R, < BARR)”
B R E R IR B IR A SR SR e RBURHA R BAREIE . S5 MRESE RS aE T
AR DA S ZBR . AU, X BRI RS B RE AL I X
FFR SEEd] . ety Zeongl. 1 H, WA RARRRIE. 58 AR EE R T AR — A Bl A it
Bl Sty EER B UL IE R D7 a8 o Iehh, EAMET JERITEOL T, ASUERIERN ST LU A
IS R IR AN R S L ST S B DU AR SE D] ST S BN KRR AT S AL

R Bl C&m MAHE T A KR SEER], mTUABRRRE, BRSO RRGITER, ABEELE AT
A I B R R, A QU S RN PR A B S R A PT DAK R SE R It 1T AR 0 Bk B AR Y

NI
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W FE KB

L —Mibat, v ) Fosmtesdy, SiE O Bosfearmikmwit, TR E, 25
W, KkE. R Y. 25 BTN B E AT Z,

aRS <
@,

Hrp, ARB ONHEME SZIRRBI/AE G0y, LBy, U NZREAB R/ ST, R =
OB AR AN I
BTk ¥ ARB % H

2f
» R'e ) ] 2 RZeOﬁRzg
O}
R1°:¢[R1a N_ ch‘@/ a\g/ ~ \ £
R1b H § W R R? :

X A O B{ NR;

R¥ N H. D. Ciekidt. AR Cro HidETl Cre KL

AN Cag Bhrse, 3-8 NMEFALBII R EE . Cono 2B 5-6 MNEF A A 75, KA AR Cas
Wik, 3-8 MEFHMMZIAIE . Coro J7 IR 5-6 AR F BRI 4205 HE 5 A SO M Tk bl 1. 20 3. 4
B 5 MN%&EH D. F. Cl. Br. 1. -NOs. -CN. -OH. -NHz. Ciehidt. Cie BfCkERE. Cro KA FEM Cro
ARt B A P A A T LA

B A Cag Mbidk, 3-8 MNEFUMIMAIFEL . Coro 7 HEE 5-6 MEF AL 5 3, HA RN Cas
Wik, 3-8 MEFHMMZIAIE . Coro J7 IR 5-6 AR F BRI 4205 HE 5 A SO M Tk bl 1. 20 3. 4
B 5 MN%&EH D. F. Cl. Br. 1. -NOs. -CN. -OH. -NHz. Ciehidt. Cie BfCkERE. Cro KA FEM Cro
ARt B A P A A T LA

Rla, R!b, Rle, RMFIREZ HMAr H, D F. Cl. Br. I. -NOz. -CN. -OH. -NH>. Cis¥idE. Cos
Wtk Coobidk, AR Cre kgt Cro BT HEE. Cro b AE. Cro U HEIE, Cog Ltk 3-8 MEFA
I AL Coro 3B 5-12 NMEFALURRIR TR, KRR Crebtdh, Coslfitl. CoobiEE. Cio ki
A G MbrsE. 3-8 NMEFHMPIRIMIE. Coro F7HM 5-12 NEFLL R A5 5% B MHO7 HU AT L H g
1. 2. 3. 485 M%&H D. F. Cl. Br. I. -NOs. -CN. -OH. -NH,. Ci¢%id. Cio MUk, Cio B4
AN Cro pA0 L PR HUA S AT AN
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