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ARIEC g Ji 2 BT HRR Cy BRI AR, ENTROR, ERRETHE, 48, EHRE, R,
TE. TR,

ARAE“Cry MR BE— TS ENMEEFH xR FIRMGE, S EFEAAMURT—/FR, ZmPE. =
PR, SEPE. PR, 222 S/, 222 SRS,

AIBCry WiE” AT RTR Cq HEEBCCENEFTREE., C 4 PEEASSHEIEERRT-CH-. -(CH)),-.
-(CH2)3» ~(CH)a-v -CH(CHaz)-+ -C(CHa)z-»

ARABCry MARTE” TR Cry AR FEREANEE TSR T4 D JE A oy S 5 1) .35
{EAREF-CD,-+ -CH(CD;)-.
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REC, AL RIGEIT AN Coy bidt. BTk C o ARSI IS E R IRT FAE . 285, ERHsE.
SRR, TR, TR BT AR,

RIBTAGER" RIGELEIRER ML Cry ko3, HAMAIR O bedtdor, EEESXBRERIE
AT S AT A D BT AR . SR € SRR S P 45 R IR F-0CD; . -0CD,CD;. -OCD,(CDs). -OCH,(CD;).

RUECo g P S35 36 TEEAFFBEHR, IXEE Cy o B EAL Y S HMALIE (ERFR-T IR HE . BR T o, 3R AL, 3RO,
W, HrHE,

R HHRE RIESERO AR FEARR T B AERFHATEN . 5 ROFIRER, O
S LRI S PR J FRAL AR 5 50 . R AESS-8 JEARBRIE” AI7-8 SEZeRAE AL FR LA BRI Y 5-8 TCHRIE At
FAESS EER B RR IR 7-8 JCHAE AR RS S5, HAa A 13 AMEH N. 0 RS M4BT, HAEE
FAESEH B, OB R AL AL (30 NO 1 S(0),, p & 1502, ik mﬂ%%ﬁ%&ﬁ%%(W,

O‘“Qvﬁ
BRI T B B T4 B0 RIS B E AR T Q-/

RAE BB BRI HF AT A UL E SRR &S M 3L — AR -7 BT R aﬁﬁm*Aﬂﬁ%ﬁ*ﬁ%
B MBS B EA SRR W . FTIRER T — %ﬁaa)N 0. S. NO. SO. §(0). AH{FE7-10 JLIEILIF
B AHE7-10 JEICEFIIR AR IR BRI 7-10 JEICHT A AR AR IREL ", ik 7-10 oS EEARR AR, BARseplaRsiE

— UO UQ "y Qp
NH
K{XEET:d:‘ L0 . HN . HN O@ . . 25

ARG “MFIAEE" 5 R A EA DL EIRRE AL I PR AR 7 TR . 80 2 — AR T2
JRTF I WANEGHE A AR I T B R bR T — B0 H Ny O S: JrbfR A3 b SR Bk IR T DA R AR R T
A8, EREH C(0). NO. SO. S(O), Z M AHIREMR], tHEEFFEA RIFHTRAAENE GEE M.
% E ORI AR5 BV R IR A B A7 R D A9 &V A HHE A R HZ A 3 i 36 P 8RS A AT i 5 1A

SHME. B E RS A ESAE . E AR EEET CGURAB AT MAERAEAGEE. FH1E
%mm “7-10 JUR A E7-10 JTHRAE A0 F7/17-10 JT AL HORIAR 28 34 2 AR 7 2UAT LAY 5-6 JTARFFFEIF
3-4 JUARINEL . 5-6 JUZRIRELIF 3-4 UM GERL . 5-6 JUARTTHOF 3-4 JULANIAEE . 5-6 JUAITHLOF 3-4 UG . PTIAHIA

5o

FREMEEEPIEFEBART: o

AIE “QpHR” IREDS—ARHRIET AR ET /RS R B0 B 55 F R, priR 2 m -1 f/ek 44 8 T
—EH N. 0. S. P. NO. SO. $(0)2. P(O)LLJZ NR, R4 H BfE—AIfEERBURIEE, H 3R fmt R 7
A, BER-CO): ik, FrdmZEEFRSIAER 1-3 M NFVER O TdIZ S EaR “5-6 T’
HARSZHI A FE AR T g5, BRrdt, mEmysk . bkl KL bmEEL. REEERE, ZHREL. SR, BB
MEMEEL . SPEEMEL. mfneiE. mEngl.

ARIEZG% E R TR 1L 6 R R 22 A WE B N A 5 N H S B A AT Gl S, jE.
RN B E R R R E, 5 AT R RS EEAR S AR (L A . ARl B A A/ aE.

RABZj2E F AR 32 0 3 R e A i A Y 5AN G E R sk ] & AR B AT A . XL B AT DL B A R

B aifhEmEi sl 4, SFE MRS AR EYNES RS ESIREBR N . SLEY T ST S
ﬁ%ﬁ%@ﬁ.SWﬁE\Wiﬁﬁﬁi%%ﬁﬁME&E%ﬁwmmﬁ,@%E?Mﬁ%%ﬁié@%@%?H&
TEMNE. ZEANEHEF, CHEEERERNESE. 3 5P S HEMARER BT, SEVRECE XM
BRIk AL -

ARTE <2 bR M 2 Fe AN ST v 32 1 A TS AR R M AR A A . KR AR LT AR
HRHE LA 2577 SRS AL M S S B e ). R SR s, BIanFE e, BT AR). MEGRSR. MRsh TR, A
A FURRL BhEF. SRR DRRRAD. A BURA. PUEREA EVEFIR G B BRI AT
ASUBLER AR A B IR FVEE PARIE R E R Z K. RABERRET: Gl 250k B R, 24 S5h1Z
AFNNAGMEEA R, AE5MNTHISZARE, MBERGITIBNIE. 2% Er 82 aSidaiE Sk mAadE k4
JRIK B DA% 20 7 [E] AR [ R AR . B T ya M2 BAAR s SR A SR MR VT 22 A R B A I r) s TR] 22 e B R (9
WFREIETEZR] . MA T Ty P OFE AL RE G 53 S8 R 2 X T A AR @ BOR A 72 A% B R R

EHE AT DO A SR EOR N A TR 2 FR & ORI, AR TS M EATEF R, KE5R
fih b 2 £ 7 i VG 6 T T R 1 Sl 5 B S A S A B N R T BN 8 TR B 4 3, AR I Sy s E AR
TA BB

AERE BT A AT 2 TR .

AHE AV SR B 2R R (NMR) S/A I (3 (LC-MS), B3Ol 3l H & (UPLC-MS)
SR NMR 12222 (8) AE 543 2 — (ppm) T 45 HH . NMR I 7€ 2 H Bruker Neo 400M E4# Bruker Ascend



10

15

20

25

30

35

WO 2025/007873 PCT/CN2024/103239

400 FxHEAL RS, MR FPNRA T FETK (DMSO-dg), TAVHEE (CD;0D) FMAREN (CDCLy), HK (D0),
WER ARG (TMS).

WA B A LC-MS ATl 2 Agilent 1260-6125B single quadrupole mass spectrometer, Jii i (¢ (& TR AHTE
BT,

Tl e 200 R Ik ) A3 UPLC-MS 3l 52 | Waters UPLC H-class SQD A (B 7 i B 744

HPLC )il % # B Waters €2695-2998 Bk, Waters ARC 11 Agilent 1260 8¢ Agilent Poroshell HPH /R0 fH i .

#il] % HPLC {# F Waters 2555-2489 (10 pm, ODS 250cm x5em) 8% GILSON Trilution LC.

F M HPLC W5 8 H waters acquity UPC2; #EF24 Daicel chi 31 Clpak AD-H (5 pm, 4.6x250 mm).

B R w4 s (SFC) ff ] waters SFC 80Q.

7 FG L) P ARG JE R AN 51 BT LAE T 3 B3R358 T DR s R AR U N ) 7 ok B FR

TETCRFR I IO OL T, A sFiE T A RN TE RS IR BT, R HRE R EE AR AT BT, T
W, BRI B B AR .

St ) Y SR BEFR () I RS F 2 5 A(TLC) LC-MS W 7vEk,  glidb R B B 2 BT g el i A A i
EOAHER A R A R R B BT — e A R R TR, ECkR. ZBRAME. R ZERZRE. T
M, =R W ess, VERIA AR LEARYE (e S B M AN TR T 3R 4735, AT LIOIN 2D B OBl ek B P AT R T,
=4k R, = RTRE.

P E)fA INT-1: 6-((1H-PEPe- 138 ) A 5L )-4- FR L L 8 [d ] e T M- 3-

pro)
N
\
H,N /N \
(0] Ny
\
SN s
Ms
~N ~y-N
= step A =
M (o}
S
. . F T N N Ho. A
=0 OH g} \\> N
—_ — > N\ —_— == —
NC
NC step B NC step C o step D step E
F F ~ BN
N/O
|
HaN N \
'
INT-1
BAE IR

BT A: ERSEPT, B IH-EM (5 g 73.5 mmol) FI=Z K (111 g, 1103 mmol) ¥ T —&F ¥ (50 mL)
i, AHE 0CKE, WiINFBHE (109g 956 mmol), KRS FHEE 1 ik,

LCMS 5l & R N 72405, RON IR S BERE K, A& HF L (300 mL), H7K (100 mL)
ALK (100 mL < 3) Yok, ToKBRRET B, I8, RS IRARZ] 10.7g 1-(F EEREMEES)- LEL-AE Rk

LCMS (EST) M/Z: 147.3 [M+H]".

'H NMR (400 MHz, DMSO-d) & 8.28 (d, J = 2.6 Hz, 1H), 7.96 (d, J = 1.2 Hz, 1H), 6.61 (dd, J=2.6, 1.6 Hz, 1H), 3.52
(s, 3H).

B B: EESEPT, 1 2.6- - F-4-FHEFE (1g 60mmol) T2 (10mL) o, BHZEOCK. HiD
WHELEN (226.5 mg, 6.0 mmol), Z4F R 0°C FHiHk 2 /M.

LCMS Wil &R B R e 4 e, RN ERIAWR, 18T OB, H_EP i (50mLx3) FH, HHE
AIBREREAT (100 mL), 7K (100 mL) FIEAEEHEAK (100 mL) ¥ei, TKBRRETIR, S, WRRERYS. FiE
RV EBE 680 mg  2,6- “F-4-(GRHH) TR .

LCMS (EST) M/Z: 170.1 [M+H] *.

B’ C: EASHEYT T, 2.6 "HA-FEHFE)THE (1g 59 mmoD) FTHE (10mL) /1, FEZE0C, HiN
FREEENIEWR (4.26 g, 23.67 mmol), THEZE=E FH$E 8 Mt

LCMS Wil o B N a4 G, RN R B AR R BR KR (S0 mL) K, IMALERZEE (100mL)> 3HL,
HEAEEAK (100 mL % 3) ¥eik, JToRKRBMTE, I8, JEVRIRERYE. /521 990 mg 2-H-4-(FRH &L)-6-H A &E

.
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LCMS (EST) M/Z: 182.1 [M+H]".

"H NMR (400 MHz, DMSO-d) § 7.05 (s, 1H), 6.98 (d, J = 10.0 Hz, 1H), 5.68 (t, J = 5.8 Hz, 1H), 4.58 (d, /= 5.8 Hz,
2H), 3.94 (s, 3H).

BBD: £EREEPT, B 2-H-4-EHE)-6-FREFIE (6.33 g 35 mmol), 1-(FFIEREHEIE)-1H-HEME (6.13 g, 42
mmol) FEKEEE (13.7 g, 42 mmoD) T Z8F R0mL) 1, ZMEATE 70°C Nk 1 /Mt

LCMS WM BREE RN ARG, KNBIMALEKZEE (5omL) #, 38, EBRE&YS. TRE &R
JEATE 5] 6.2 g 4-((1H-MEHE-1-30) FE)-2- 9 -6- SRS

LCMS (ESI) M/Z: 232.2 [M+H]".

"H NMR (400 MHz, DMSO-ds) 6 7.90 (d. J = 2.2 Hz, 1H), 7.53 (d, J = 1.4 Hz, 1H), 6.99 (s, 1H), 6.69 (d, J = 9.6 Hz,
1H), 6.33 (t, J= 2.0 Hz, 1H), 5.44 (s, 2H), 3.91 (s, 3H).

BBE: RSP, 4 NFEEZHM (6.8 g, 90.9 mmol) FIFUTEER (102 g, 90.9 mmol) ¥ T NN-—HH
B (70 mL) 1, %R R E SR T HERE 1 NG, B0 4- COTH-MEME-1- 38 I EE) -2-F-6- FF 435S (7 g, 30.3 mmol),
AR RTE 60°C THiHE 4 .

LCMS Wil & JFR R R se 4 a, RMBMAK (100mL) ¥k, IMATEF R (100mL) ZEH, FMFIEih
K C(100mL » 3) ¥k, JO/AKBREREETH, SvE, JEMRERYT. PR REVEIRIEZITE 8 4 g 6-((1H-MEME-1-5)H
F)-4-HARE IR IF[d] B e -3-

LCMS (EST) M/Z: 245.3 [M+H]".

"H NMR (400 MHz, DMSO-d,) 6 7.88 (d, J= 2.0 Hz, 1H), 7.50 (d, J = 1.4 Hz, 1H), 6.69 (s, 1H), 6.63 (s, 1H), 6.30 (1, .J
=2.0 Hz, 1H), 5.95 (s, 2H), 5.41 (s, 2H), 3.86 (s, 3H).

BA)fE INT-2: 7-FEHE-34- 25 -2H-Z 3 [b][1,4] =8 2437 B k-6 BLE

~
O 00

N\
~

Cl
o}
N
INT-2
R 2B E% -

\O \O
Br Br Br
—_ —_— R o —_— o
OH OH OH
D J
o step A N step B oH step C o\j step o

~o 0 0

N

~cl
—_—»

0

step E o\’)

INT-2

PR

B A FERSURSTR, 5 200 R 4RI (15 g, 98.7 mmol) FI=SLH (13.17 g 98.7 mmol) T =
S (150mLy B, BHE20CRHE,. FINRE (158 g 987 mmol), 1ZARTEEE FHHE 16 /M.

LCMS W5l B ER SUN 524505, RNEIIAN IM 228 (200 mL) ¥ K, A& HEE (150 mLx 3) FH, H
WAL ARESAH (100 mL) KISV, K (100 mL) FEAELAK (150 mL) ¥k, KBRS TS, ik, IERE
W . FIRREYEREENTERE 9.5 g 3-1R-2-FR I 4- HE R I H L.

MS (ESI) M/Z: 231.0, 233.0 [M+HT".

"H NMR (400 MHz, DMSO-d,): 8 11.69 (s, 1H), 9.88 (s, 1H), 7.82 (d, /= 8.8 Hz, 1H), 6.91 (d, J = 8.8 Hz, 1H), 3.97 (s,
3H).
B’ B: ERARYT. B3R 2-PRRAFEILEPRE (95g 41.09 mmol) & FIUEBE (100 mLYH, % 0°CF
P EEEER (32mL) FARTEAE (5.59 g,49.18 mmol) SHIIMA RN, %IAERTE 0°C FHE: 40 H4f.

LCMS &R ER R B A S, KRR RRANAR (200mL) ¥ K, JMAZZTL (300 mL) Ffiff,
FI 1M EERR7KIEW (100 mL), 7K (100 mL) FIHEATE K (100 mL x 3) ¥k, TKBBRET R, Ik, JERRE
WEE. IR SYEREZEN R 9 g 3-3-4-HEEK-1,2- .

MS (ESI) M/Z: 219.0, 220.9 [M+H]".

"H NMR (400 MHz, DMSO-d;): § 9.22 (s, 1H), 9.12 (s, 1H), 6.70 (d, J = 8.8 Hz, 1H), 6.37 (d, J = 8.8 Hz, 1H), 3.70 (s,
3H).

10
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B’ C: EERSRPT, ¥ 3-IR-4-FERIE-12- T8 (9g 41.1 mmol), 1,3-HPikt (12.45 g, 61.5 mmol) FIfE
FRAE (114 g, 82.2 mmol) FIFILAF (1.19 g 204 mmol) ¥ NN-"HRMEE (90 mL) o, kA% 135°CTFH]
2 N .

LCMS il Bn BB RN 24 ), REEIMARMELEER (500mL) F, IAZER 8 (300 mL) Fikk, F
K (100 mL) FEAEEEA (100 mL) ¥evk, ToKBRERANT1E, ik, VEWMRIERYE. FIER SRR ERES
6.7 g 6-W-7-F EFE-3.4- —H-2H-ZEFF[b][ 1.4 —E Ik

MS (ESI) M/Z: 259.0, 261.0 [M+H]".

"H NMR (400 MHz, DMSO-d,): § 6.98 (d, J = 9.0 Hz, 1H), 6.70 (d, J = 9.0 Hz, 1H), 4.18 — 4.02 (m, 4H), 3.78 (s, 3H),
2.14 - 2.04 (m, 2H).

BED: AESGEIT, B 6R-7T-FEE-34- R 2H-Z5I [b][1,4) —E 3 Bkt (6.7 g, 25.8 mmol) AT TUEMK
I (30mL) 9, FRIRZFE-78°C, WM T E4 (17.74 mL, 28.38 mmol, 1.6M) | FF7ERIRE THEE 30 240, #E-78CT
Whn 12- T THE (7.64 g, 30.82 mmol) FIPUSIEIE (15 mL) W, 7EAERNEE NS 30 280, HIRESR
TR 1 AT

LCMS M5l S B N 5545, REREBIA O 48 (150 mL) FR RIS (e (150 mL) BRNEAETT, W,
HEAEIRAK (100 mL) ¥k, TKRERGT5R, U, WRREIRYS . TSRS YRR ZENTE 3] 5.5 g 6-(F iR dE)-7-
-3 4- T E2H- 2 FH[b][ LA R IR

MS (ESI) M/Z: 303.1 [M+H]".

"H NMR (400 MHz, DMSO-dy): § 7.25 — 7.11 (m, 5H), 6.90 (d, J = 8.8 Hz, 1H), 6.61 (d, J = 9.0 Hz, TH), 3.99 (s, 2H),
3.96 — 3.79 (m, 4H), 3.75 (s, 3H), 2.03 — 1.92 (m, 2H).

BB E: EESMIPT, % 6-(Fins)-7-FEH-3.4- ZE2H-FEIF[b][1 4 =F L FE (1.7 g 5.63 mmol) FIEE
B (2.7 g,45.03 mmol) ¥ET /K (5.6mL) FZE (619mL) 1, BEZE0C, IMA-EER (2.2g, 11.26 mmol), i%
R ZRTFE 0°C THEHE 1 /NI

LCMS Ml SR FER NN EsE, FONBMAZEEZE (100mL) FE, FHK (100 mL x 3) FIHATe sk (100
mL)FEHS, ToRIRER 85 T8, Wik, JEOBUS IR SE . i R R & el B 5 20 1.49 g 7-H & -3,4- S -2H- K I [b][1,4]
TERIR B -6- TR S

'H NMR (400 MHz, DMSO-d;): § 6.93 (d, J= 8.8 Hz, 1H), 6.60 (d, J = 8.8 Hz, 1H), 4.00 — 3.86 (m, 4H), 3.66 (s, 3H),
2.05 - 1.94 (m, 2H).

e Bk INT-3 1 4:

6-((LHL-PLE PAE-1- 86 R 2 )-4- R AR 2k -5- AR BR 2 JF: [ d] e S MAE-3- %

0 0
N\ N—N
H,>N
0]
N\

INT-3
6-((LH-FHEME-1- ) R H)-5- 2, k4 F U 2 e [d) B -3 - %

S BRER -

11
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F F F ~o
1 L w0 = T oy
Step A Step B Step C Step D
E Br P E p E p F P E Br

~ ~ /
0 o] N N-N
NC Br NC \
Step E N’/> Step F N,/> Step G HzN
F “N F “N o
N
Step H INT3
4
~ ~ )
o o N-© N-N
NC NC \
N’/> Step | D Step J HaN
F °N F N Q
N\
INT-4

BB

BB A 7] 4-9R-2,6-HAHRE (20 g, 91.74 mmol), HFEMER(16.47 g, 275.22 mmol)HT —EAIRG60 mLFIK
(40 mLYFH TN TY(Z 2R EEBE)IE (0.80 g, 0.69 mmol) RITRIRTE (25.36 g, 183.48 mmol), ZASFHESEH: 3k, 100CTF
Wbk 12 e BEENTEERERNER, B AR, BUERFEREAR, SFETAE2]8.5g 2,6-— &-4-F &
AR HE.

'"H NMR (400 MHz, Chloroform-d) & 6.83 — 6.74 (m, 2H), 2.37 (s, 3H).

HBTB: £0CT. [ 2,6-— F-4-FHIEET[E (6.5 g, 42.45 mmo)TREE (32.5 mL)E W H I A N-JR T — BRI
(8.31 g, 46.70 mmol), #AJ5 A 12 IiF, HEENFERERNER, BHRER. B RPRFEIA 150 mL vkKH,
SRJG F 8 2R (200 mLx2)EEHY, & I3FANUM, ARG MAE K%, M5, JuE, w4 BHEHEEN
1 5F] 8.4g 3-1R-2,6- - F-4-FEIE PG,

"H NMR (400 MHz, Chloroform-d) 8 6.93 (dt, J =9.0, 1.1 Hz, 1H), 2.45 (s, 3H).

BB, C: £ 0CT, [3-1R-2,6- " F-4-FIHEERFE (2 g 8.62 mmol) I FFEE (15 mLINA B4R (651.91 mg, 12.07
mmol), REHRERS 3 /N, HEENTRERERE R, B4R EEREREET, ARG RS 20
mL 7K, SRJGH ZBRZBR 20 mL FEHY, BEHMSIEF GhRuts, JiE, Ry, BEEETaB s 1.4g 3-5-6-5-2-
R4 P EIRHAS.

'"H NMR (400 MHz, Chloroform-d) & 6.88 — 6.78 (m, 1H), 4.02 (s, 3H), 2.41 (s, 3H).

BBD: |5 3-H-6-50-2- F A4 FEIETF (1.38 g, 5.65 mmol)Fl 2,2-fBE —2-FEHIE) (0.093 g, 0.57 mmol)
FI PSR (25 mLEVE IO N-RAUT ZBEIE R (1.01 g, 5.65 mmol), TS B 3 7, )5 80°CAE 3 M. HZEE
FEE R A RA R, WEIRGEREIERA, SF BTG E] 0.88g 3-VH-4-(5L 1 H)-6-F-2-FH A E A H .

"H NMR (400 MHz, Chloroform-d) § 7.06 (d, J = 8.7 Hz, 1H), 4.49 (s, 2H), 4.06 (s, 3H).

B E: [ 3-1R-4-(R F 5)-6-F-2-F HIERKFFE (610 mg, 1.89 mmol)Al 1H-EME (141.54 mg, 2.08 mmol)ff) Z.HE
(15 mL)VE W P I AT B2 #(677.38 mg, 2.08mmol), SR J5 80°C K 1.5 N o LCMS BN R 2 52 )5 , T SO R i N 20mL
FIK, SRIEFH R ABB(30 mLx2)ZEHR, & 3FHAHUAH, M HKIEG0 mLx2), HRMT&, LIk, w4, HL
AT A 207 5 390 mg 3-1-6-5-2- FF AUAE -4-[(1H-MEMe- 1 -2 AR 2R F

MS (EST) M/Z: 310.0 [M+H]".

SPIRTF: 11 3-1R-6-50-2- R L -4- [ H-HE e 1 - B K IS (130 mg, 0.42 mmol), FHEMEE (50.28 mg, 0.84 mmol)
FBEAT (174.14 mg, 126 mmoD i —E AW (4 mL)AK (ImLYEH AL - RER — X8 — &40 an
(30.73 mg, 0.042 mmol), FSEH 3 &, 90°CRN 3 /M. LCMS BaFRAHR4E, A BAEER. RERGEREE
F, R BN AR P A 37 mg 6--2- -3 B A [ (LTI me- 1) F L 2 F RS .

MS (ESD) M/Z: 246.1[M+H]".

B, G: [ 6-F-2-FEHE-3-FIE-4-[(TH-MEME-1-55) F IR F S (37 mg, 0.15 mmol) 1 N-F2 B Z B (33.78 mg,
0.45 mmol) [y NN-Z"FEFFERE (1.5 mL)F7K (0.22 mLYERF AR (124.39 mg, 0.90 mmol), 60°C R 12 7~
o LCMS ERERNH K, B B4 . BERGERTE ., HRRPHK 10mL 78, 245 H OB ZBE(10 mLx2)ZEHL,
EIFENAE, BHAHA A AR 10mL Yok, BRI TG, W38, yRYE, K6 & 82 Bk gt 837 & 30 mg 6-((1H-
M ne- 1 -3 ) R L )-4- R AR R -S- PR L R 0 [ d) SR I e -3-

12
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MS (ESI) M/Z: 259.1 [M+H]".

B H: 7] 3-1H-6-8-2- P EFE-4-[(1H-M - 135 FE ) ZE P (100 mge, 0.32 mmol), ZZWEZ(4.73 mg, 0.064 mmol)
FIBRRER (132.68 mg, 0.96 mmol)[{IZ4& /N3 (4 mLYRAIK (1 mL)ERFIIALL - R 2B = %4k = FAaan
(23.41 mg, 0.032 mmol), FEIR 3 ¥, 90°CM 3 /M. LCMS B FERNE L, B HFRIGA R . W8 EIRYE I mia A,
WA E L8 3] 65 mg 3- 2 -6-9-2- R -4-[ (T H-ME PR - 155 B B 2R H RS .

MS (EST) M/Z: 258.1 [M+H]".

HWL ASSEN, 1 3-285E-6-F-2- HE R -4-[(1H-MEE-1- ) PERRE (65 me, 0.25 mmol) i F #%(5 mL)
P I AR AL HE (6.5 mg, 0.0061 mmol), ESRE#H 3, AFEHESFAES psi) THeHE 0.5 pi. LCMS w5k
WMk, B BRI, i, RSB E] 70 mg 3- 25 -6-T-2- F A -4- [ TH-ME M- 5 F D 2R S .

MS (EST) M/Z: 260.2 [M+HT".

BRI 7 3-L 56 -2-F A [(IH- M- 1 - B R HBS (70 mg, 0.27 mmol), N-JEH ZFtHE (60.81 mg, 0.81
mmol)F N,N-— F 2 F )i (3 mL)FI7K(0.44 mLYE R I ATRERET (186.58 mg, 1.35 mmol), 60°C i 12 /N . LCMS
BRFERER, B EmEER. BERIRGGE, HRARYAK 10 mL Bk, BEHZERZEBAmL2)ZFER, &IHH
HUAR, BAAURSEFI &K 10 mL gk, WMEBRATE, 23 RY, SR EEENEAEE™5 50 mg 6-((1H-
M- 1 -2 R ) -5- 7, 2k A- R AR R R O ) S AR 3

MS (EST) M/Z: 273.1[M+H]".

FRE) INT-5:  6-((1H-M; M- 1-4) F )-S5 3 4- F U35 0 [ d ] R R ML -3- %

N

0] N
/
N F
O—
NH,
SN BREL
OH OTBS OTBS OTBS
F ! F F F F
—_— —_— —_— —_—
F Step A F Step B F StepC NG F Step D NC F
F F F F O

OH E N‘/E
F T S
—_— R N= _—- ’ F
Step E NC F StepF NC F Step G Ny
o O O—

NH;

INT-§

BB PR

HTA: 0CTF, 123,5-=&HKFEE (5 g 31.23 mmol)AI VISR (100 mL)¥ I AM S 59(1.30 g, 3435
mmol), #RJG 0°CRPi 2 /MeS. HRENTERRIERNER, B AR 8RB EERINGE mL)WFE T R R
R, SRIEIIE, WEEEE]S ¢ (2,3,5- AR FEE.

"H NMR (400 MHz, Chloroform-d) 6 6.93 (ddt, J=10.8, 5.1, 2.3 Hz, 1H), 6.83 —6.74 (m, 1H), 4.81 — 4.62 (m, 2H).

BB B: [7(2,3.5- =)V P (5 g 30.84 mmol), =& (4.68 g, 46.26 mmol) F1 4-— I FEIELE (0.38 g, 3.08
mmol)f) — & F ke (80 mL)IEM A I AL T 3 — RS REL(6.04 g, 40.09 mmol), S5 IR 2 /M. 2 ZEHEkD
AERMER, AR AR, WRMBFIIN 50 mL K, )5 A R F G0 mL)FEI, AIFENME, SR ahkek
W, MR, LR, R, BHEEETAEEI 7.9 g BT BT RE(2,3,5- EHRE) PR .

'"H NMR (400 MHz, Chloroform-d) & 6.92 — 6.83 (m, 1H), 6.67 (dddd, J = 10.1, 8.1, 6.1, 3.2 Hz, 1H), 4.78 — 4.50 (m,
2H), 0.82 (s, 9H), -0.00 (s, GH).

B C: 70°CT, (AT 2 HE[(2,3,5- = AR FAERERG g, 10.86 mmol) [MIIUERRM (30 mL)##K Hi%
IR REEE (1.40 g, 13.03mmol) , HEFE 2 NIT, SR 5 0 4-F2K-1- TR & (2164.73 mg, 11.95 mmol) I PU SRk (3
mL)EYE, TP 1N R EIE B REENE R, B R RN TP IS mL)Y BRI &AL 520 mL)/K, S
JEH B ZBE(0 mLx2)X AL, SIFENME, SWMEihkotsg, MEM T, JdiE, ke, HEEETabE e
Bl 2 g 4-{[(RUT 3 R ke iy R B A -2,3,6- = SRORE I .

"H NMR (400 MHz, Chloroform-d) & 7.07 (dddd, J = 8.8, 4.7, 2.1, 1.0 Hz, 1H), 4.69 (q, /= 1.1 Hz, 2H), 0.81 (s, 9H),
-0.00 (s, 6H).

BED: 1E0°CT, [ 4-{[(FUT B FHEF RGP E}-23,6-=F AT (2 g, 6.64 mmol)FIPYEIER (20
mL)E A I BN (286.85 mg.5.31mmol), A5 0CTHHE 1 /M. WEEITEERERN K, FHFHLm. 0C
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T, [N AR SRR pH & 6-7, SEMAK 20 mL S8 5 H 418 ZHE(R0 mLx2)3EHL, & IEH A, 2WmF
WEKGesE, RO T, JvE RS, HARETALERFM 0.8 g 4- ([T 2E = FERRE ) E | FRE)-3,6-
TR PR

'H NMR (400 MHz, Chloroform-d) & 6.96 (dd, J= 8.9, 4.8 Hz, 1H), 4.71 (t, J = 1.2 Hz, 2H), 4.07 (d. J = 3.0 Hz, 3H),
0.88 (s, 9H), 0.06 (s, 6H).

BT E: 1) 4- ([T H PR EE AR 36-— F-2-FEEXPRE (300 mg, 0.96 mmol)KIPYEERE (10
mLEB AR T E e (502.00 mg, 1.92 mmol), =Eim#Fr 1 A, SEEVEERERM X, AFaEm. 1
REEANK 20 mL ARG H OB CBRGOmMLx2)2EH, G EHLA, SWAEihkitg, mBmRaTiE, du, W,
B 03 g3,6- i -4-(ERE)- - FEREETE.

"H NMR (400 MHz, Chloroform-d) 8 7.02 — 6.95 (m, 1H), 4.75 (dd, J = 1.6, 0.8 Hz, 2H), 4.09 (d, J = 3.1 Hz, 3H).

HBF: 7] 3,6- " F-4-(FRHIE)-2-FEEFEFR (300 mg, 1.51 mmol)F 1- F BEHEIE- 1 H-ntt#(264.86 mg, 1.81 mmol)
FIZHE 20 mLWAM P In ANBR R4 (590.39mg, 1.8 lmmol), 70°CHIEE | /Nif. HEEEERERE %, A5t k.
MM AR 20 mLAR)G 28 ZBR(G0mL=2)%EHL, &3FANAE, KWAaiKE, WMBRMTE, dul, k9,
BT EITLE DI 0.28 g 3,6- — 9 -2- S B -4- [(1H-RE -1 -E) B R P S

MS (ESI) M/Z: 250.1 [M+H]".

IR G: A 3,6- 8 -2-FEE-A-[(TH-NER- 1R EIRFE (250 mg, 1.00mmol)FI N-325E 4B (22521 mg,
3mmol)fJ NN-ZHEHFEE (4 mL)FIK (0.57 mLyEH A MABIRE (691.05 mg, 5 mmol), 60°CKNz S /M. JRIE
IRFEFEIAA, ARIEIIAK 20 mL ARG 2B 28530 mLx2)Z3EEL, & IFENAH, SEMaEketisk, TRERaT 18,
g, W4E, BEIFTH 0.2 g 6-((TH-BLME-1-J5) B 35)-5- i -4- UL R IR [d ) e e -3- %

MS (EST) M/Z: 263.1 [M+H]".

A INT-6: 4-((LH-MERE-1-J5) B )2, 3- SR FE IR 35 (7,6-d] R E-8-12 (. EF] W02023016484)

J NI K2R
F F. R -O.
o) N
NC — = NC — » NC _
o— OH N HzN N
4 Step A 4 Step B d NJ Step C 4 NQ}
INT-6
BAELIR.

HBTA: ERARPT, 14 7-52E-6-5-2,3- SR M -4- T F R (200 mg, 0.905 mmol)iE T HEE 2 mL)H,
IKABZAE T IAMIEALEA(138 mg, 3.62 mmol), FZE 50 FEx¥ 18 /BT, LCMS WS b7, e N &5 AR Ik KK, &
& 2,08 10mL AIK 10mL 2200 . A ¥ EKREREY T4, SRR, 25 2 98 mg B =47 6-#-4-F% F 5-2,3-
T E AR IR -7-F G .

MS (ESI) M/Z: 194.2 [M+H]".

BB B: 4 6-R-4-FPE23- ARV -7-F S (95 mg, 0.492 mmol), 1-(FFREEEES)-1H-ILE (86 mg, 0.591
mmol )RIBREREA(240 mg, 0.738 mmoliET ZJF(1 mL )1, 80°C K& 2 /M. LCMS Wil 5 2, J5OBHH #E 58 Jmo R S
H 2.8 2810 mL)FIK(10mL)ZEEL, FAHUARR LR T, BITHEEN, 52 88 mg 4-((1H-MEMe- 1) i 3E)-6-
B-2,3- A IHRIE-T-H .

MS (ESI) M/Z: 244.1 [M+H]".

HIR C: 1) 4-((1H-MEME- 1 -5 B B8)-6-98-2,3- Z SR JF IkI-7-H 5 (88 mg, 0.362 mmol) 1) NN-ZH EH B (1mL)
RN Z B85 3082 mg, 1.09 mmo)FTERAREH (250 mg, 1.81 mmol) , 60°C JRFi 3 /Nit. EEEINEERER £
EEACAF G, WG ROV TR R AENS, BEIRE A 28 /8 1omL K 10mL 2E, @R &kt AHLARHJEKER
AT, EWEEEE N, HHTAEENT B S 44 mg 4-((LH-MEPE-1-J8) R 3E)-2, 3- = S 3 JE e il [ 7.6-d) 57 TR -8- i

MS (ESI) M/Z: 257.1 [M+HT".

BAfR INT-7: 6-((1H-PHPE-1-38) B E)-5- F S k4 - FR R 20 0T [ R A 3-

.0

N
\
HoN N

/
B 725
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NC NC NC
H
Br Step A Br Step B Step C Br Step D
0 O O O
F
F F. N/O
o NG \
—_— —_— —_—
NC NC N HoN N
o— Step E OH Step F S Step G o N. |
o— o— /O N / Ny
INT-7
BfER TR

B A ERBERGT, [ 2-IR-6--3-FAERFEG g, 17.17 mmol )FIZK (20 mL )R, IINEIERFE3.40
g, 30.05 mmol), 50°C TR 12 /MiT. LCMS BoRJFENEF RS, RNRERITIE, K¥k. 133 3.8 g 2-17-6-5-3-
P RS .

"H NMR (400 MHz, DMSO-dg) 8 7.64 — 7.48 (m, 2H), 3.91 (s, 3H).

B B: g 2--6--3- AR (3.8 g 16.59 mmol ), FHEMAEE (3.13 g, 49.78 mmol), —(ZEBEE) Kk —
4L (0.64 g, 0.87 mmol), HEEEH(4.58 g, 33.2 mmol)ET 1,4- "5 SER(S50 mL )FIZK(S mL)H, 110°C Al A. 2
MR R N, ERNY R R, RN 288 2 ES(150mL)AIK (1SomLYA AL, &3F AN, AP HaAa
IR0 mLx3 Wk, MEHATKMIRIN &, T, BREmEREE, BITEEN. 52247 g 6--3-F HHE-2-H
R,

"H NMR (400 MHz, DMSO-d,) & 7.39 — 7.29 (m, 2H), 3.84 (s, 3H), 2.33 (s, 3H).

H IR C: 7 6-51-3-F A -2- A 5 (330 mg, 2.00 mmol) [ = &L F %i(5 mLyIEH P INAN-RAR T ZBEE AL (388.00
mg, 2.18 mmol ), Fif N . HEZIEEN R, FYEFeTE, BRRRENIORFER RN, H 2882 (10mL)
FZKAOmML)F B, &-3-ENUE, AR MAE EK (10 mLx3 R, REHTKFEBM TR, Tk BERE
W48, HEEMTER] 426 mg 4-H-6-%-3- H U H&-2- FIHLORE

'"H NMR (400 MHz, DMSO-d6) & 7.84 (d, J = 8.6 Hz, 1H), 3.76 (s, 3H), 2.46 (s, 3H).

B D: 7 MadE RS EN SBR[ 4-01-6-8-3-F R - 2-F HEKR5(2.79 g, 11.48 mmol) ¥y H FZ(20mL)
AR = R EBE(663 mg, 0.574mmol) 1= ZF%(2.3 g, 22.96 mmol), 65°C KA 12 /M. LCMS Bz, R
13 45 55 S N 08 ZB8(60mLY R 7Kk (60mL)XEHL, A VA A LKA T8, wUEw4, HETHEWR R o
fe=3/1 55 2.1 g 4-HH-5-M-2-FEFE-3-FEEFBRHE.

"H NMR (400 MHz, Chloroform-d) § 7.43 (d, J = 8.6 Hz, 1H), 3.95 (s, 3H), 3.83 (s, 3H), 2.53 (s, 3H).

BB Ef 45 E-S5-F-2-FRE-FREREFE (600 mg, 2.69 mmol)iE T FEE (10 mL)H, vKIBZAT InAHN
SAbE (407.05 mg, 10.76 mmol), FFZ 50°C SN 18 . LCMS Mol S, S et #E Invk /K EE R, 288 Z.B(10mL)
FK(OmL)ZERL, HHAER KRBT, WERG, AEMTE D 420 mg 6-F-4-F8 H -3 ER-2- AR .

MS (ESD) M/Z: 196.1 [M+H]".

B FF 6-F-4-52 FE-3-RER2-PEIERE (420 mg, 2.15 mmol), 1-(FREREEL)-1TH-MEE0.38 g, 2.58 mmol )
B241(1050.77 mg, 3.22 mmol W& T ZF(10 mL ), 80°C K/ 2 /N . LCMS MEWl v, JFRLHFE 52 I 1 N A .18
ZBEGOmML)AKGOmL) R, AU TKRERE T . BEATAEENT, 1331 570 mg 4-((1H-HEWE-1-56) §1 JE)-6-5i-3- FF
AAE-2-HEARE.

MS (ESI) M/Z: 246.1[M+H]".

IR G: A1 4-((LH-MEME-1-F5) F 3 )-6- %3 - FF AR 3E-2- A BRI ( 570 mg, 2.32 mmol )] NN-— SR FFEEIE (10 mL)
VRPN ZELESEE (0.70 g, 9.28 mmol)FEATRSY (1.92 g, 13.92 mmol), 60°C fz 3 /M. #EEMERREE4
HENCAFE, R NIRRT, FEREN O 48820 mLyFI7K(20 mL)ZEH, AR L KRRA T8, &
FIRAENE, BITEEENT . B2 310 mg 6-((TH-MEPR- 1 -3 ) 5- B 48 2 -4- FA L IR IR [d] S TR M3 1%

MS (EST) M/Z: 259.1 [M+H]".

A INT-8: 6-((1H-AERE-1-5) FA - 2)-4- B AR 2 3 [ ] T s k-3 2

SRR R
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R R o) o)
0 D N D N D
NC NG D D . D
o~ Step A oA Step B FeN oH Step C e N \
ep ep ep
o] Q 0 o] NJ
\ \ \ \ S

INT-8

PRIELHR:

BB A: FEAAEY T, 8 7-5E-6-5-2.3- _E R FRE-4-FEREAE (418 mg, 2 mmo)BE T FALHE 2 mL)H,
KIS IR ACEA (336 mg, 8 mmol), THZ 50°C i 18 /N . LCMS MWl fe 2, e S g5 WU fE KR K, IR
Z BB 0mL) K (10mL) AL . A ALAR A LK ER T 0, W vk4E, B HT 13 5] 390 mg 2--4-(F5 F RE-d2)-6-FF 4
BRI

MS (EST) M/Z: 184.1 [M+H]".

BB B: 11 2-F-4-(F FFH-d2)-6-FEIERE (390 mg, 2.12 mmol)f¥] NN-—"FHF BB RE (10 mL) Wl inA 2.8k
S I588 (480 mg, 6.32 mmoD)FIHRER4H (1.47 g, 10.6 mmol) , 60°C K 3 /Nif. #EEEWE TR B2 =4
J5, ¥ RS 2SR, BRI ] 288 ZEE(10mL) I 7K (10mL)ZEBL, U ke, BV KRB T18, &
TIRGEENE, BUTHENT . B2 198 mg (3-R35-4- A B IR IF[d] 57 B -6 F5) T 5z -d2- T

MS (ESI) M/Z: 197.1 [M+H]".

HIR C: ¥ (3-AR-4-F AR 7B -6-F) F ke-d2-B (196 mg, 1 mmol), 1-(FREEREEEE)-1TH-IEME (175 mg, 1.2
mmol YFIBRERHE(487 mg, 1.5 mmol)iFT Z /(1 mL Y, 80°C [ 2 /Pit. LCMS MWl 5oz, JR B F58 Jals BN iU
LR ZPE(10 mLYFIK(10mL)ZE B, HHMHA KRR 8 . 2T RN, 153 200 mg 6-((1H-HEPE-1-26) H1 k- d2)-4-
FHEA LRI [d] 3 R -3- 2.

MS (ESI) M/Z: 247.1 [M+H]".

FRE)K INT-9:  6-(MH - 1-38) B 30)-4- (=5 4R 35)- 1. 2- 25 3 B -3- i

Dp
B LR:
F
F F F Ne
NC NC oNe D>k
—_— —_— DS\ — g
F | step A F step B D~ o step C N
o} OH OH N\’ i
N-O
|
HoN
N
step D © /
Seo MU
Db
INT-9
BAEDIR:

IR A K 2,6-C FA-PEE-EHEEG g 29.92 mmol)iE T 4GS0 mLYF, BEIZE 0°C, 4HEEE I AT E LA
(2.3 g. 60.79 mmol), ZIRRTE 0°C HiFt 2 /M. LCMS BIERER N AT, Fe b A A S ok i im K.
ZTRCFRAENN, BALHAMA GRS, KRBT, S8, EREEREHEE 501 g 2.6- —H-4-GRHE)
RHE

MS (ESI) M/Z: 170.0 [M+H]".

"H NMR (400 MHz, DMSO-dj) & ppm 4.60 (d, /= 5.8 Hz, 2 H), 5.63 - 5.75 (m, 1 H), 7.16 - 7.42 (m, 2 H).

S B: 8 2,6- " HF-4-G2HE)EH (500 mg, 2.96 mmo)IFFRACHEER.5 mL), AHIZE 0°C, SIS
#4(177.36 mg, 4.43 mmol, 60wt% ZL¥), iZ{F R 20°C THFE 12 MEF. LCMS Il Bon i R N FEA G, RV
HWRFEKBRA KR, LT, AHARRBMNEHKEEE, KRBT, ik, JIERRERSGE, s
REWAREREEYEER 303 mg 2-8-4-C2 F H)-6-( =S E ) K H 5.
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MS (ESI) M/Z: 185.1 [M+H]".

'"H NMR (400 MHz, DMSO-dj) & ppm 4.51 - 4.60 (m, 2 H), 5.55 - 5.61 (m, 1 H), 6.94 - 7.01 (in, 1 H), 7.04 (s, 1 H).

B C: F 2-F-4-F T H)-6-(= M P EE)EREG00 mg, 1.60 mmol), V& T 2055 mL) P, MIAFEREH(676.11 mg,
2.08 mmol) AN 1-FFETEEEIE L (256.65 mg, 1.76 mmol), %A RTE 70°C FHEE 1 /N LCMS MWl & 7R kR W 5e 22 )5
RENRRKAR, O OIEER, VUK T8, o8, BRRERS, SRaYAaEREET GG
345 mg 2-F-4-(IH M- 1 B R 6-( =0 AR ZE T G

MS (ESD) M/Z: 235.1 [M+H]".

'"H NMR (400 MHz, DMSO-d,) & ppm 5.36 - 5.49 (m, 2 H), 6.28 - 6.37 (m, 1 H), 6.62 - 6.75 (m, 1 H), 6.91 - 7.03 (m, 1
H), 7.48 - 7.56 (m, 1 H), 7.85 - 7.92 (m, | H).

FB Do 2-F-4-(H M- 12 1 2)-6- (=M ) K P (340 mg, 1.45 mmol), BREZER(1.20 g, 8.71 mmol)N 2525
%(326.87 mg, 4.35 mmol)iA T NN- FF 3 FBERZ(6 mL)FI7K(0.9 mL)H, 60°C $i#E 12 /NIt LCMS MM JRURl i i
TAG, REBRERS, H OB CERMAKRZERGVUHEH AR A0, TR T R, ok, JEERIRY.
FTAS R A IR ENT 5 3 256 mg 6-(AH A - 1 -3 B 3E)-4- (=51 FH 48 3E)- | 2- 28 95 B k-3 -1

MS (ESI) M/Z: 247.7 [M+H]".

'"H NMR (400 MHz, DMSO-dy) § ppm 5.35 - 5.45 (m, 2 H), 5.86 - 5.98 (m, 2 H), 6.30 (t, J = 1.9 Hz, 1 H), 6.59 - 6.65 (m,
1 H), 6.69 (s, 1 H), 7.43 - 7.52 (m, 1 H), 7.87 (d, /= 2.0 Hz, 1 H).

B A& INT-10-P1:(1aR,7bS)-5-F & E-1,1a,2,7b- TSI FI KT [ o] 2 1L IR -4- 7 Bt /(128 7D R)-5- H B
-1,12,2,7b-PUS IR 58 3 [ ¢] 28 i e 4- T Bt

B NBELR:
~
(0] \o
\/\Br (2eq)
OH step A O step B step C 0
O/ O/ / K/ .

O

O
% SFC separation o .
—_—
step D step E step F =,
Cl

c HIRFIP or FIAAHP2 IR 4IP2 or 4P

o 0o ~o o

I_ci i _Cl
Si SS
e 0 ~0
step G -
i o Step H 0 . 0
23
INT-10-P1 or INT-10-P2 INT-10-P2 or INT-10-P1
BES IR

B A: W 2- A PHEEAFFEE (10.0 g, 66 mmol) F 3-¥R-1-THH (12.0 g, 99 mmol) AT HIH (100 mL) 1,
SRIEMATCKTFERAR (18.2 g, 132 mmol), RNMYRIZEETF 2 70°C RN 3 /N, LCMS B RERER G, AHESE
B, oK (S0 mLD) #EEE, HZMZEE (50 mL x2) FIL, HAHAEAHK (20 mL) FEMEEK 20mL) ik, T
IKTRERAN T, v, WIEHASIM S 2-(GHER)4-FREFHFE (13 .

MS (ESI) M/Z: 193.3 [M+H] .

B B: FEHGHT, FSELE (3.5 ¢, 88 mmol, 60wt%) MIARIAT K MN-"FEEFEE (100 mL) FIR(F
F)=ORE-15-BkE (31 g, 88 mmol) VAR, HWFEF/NI, o 2-(FRNERE)-4-FEERHE (13 g, 67.7 mmol) & T
NN-—HFEFBR (30 mL) ZERHNANEESWY, RN REEA DS EBEE 2 /MT. LCMS B2 R E R 2K
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G, AHEF 0 C, WINAORR, JERH B (50mLx 3) 2EEL. AHAEHK (50 mL) FARFIEEK (50 mL)
Yk, JOKBREREN T4, WUk, EURIRSAE . FTAH A R AR E AT R A 1S B 2-( TR ) -4-F R E-1- 2R (11
g)o

MS (ESI) M/Z: 191.2 [M+H] ",

BB C ¥ 2-(IETAER)-4-FEHE-1- 2B HE 1 g, 57.9 mmoD IE T & T 5% (80 mL) ¥ T, IA(L,3-X-(2,4,6-
= PR L) 2- BRI e T ) SR (AR R P AR T L) & 6T (1.8 g, 2.9 mmol)o i M & RTEZ W\ FHFE 1 /MT . LCMS
W B oR SRS AR IS 80 M4 BT AR it P B pe I 2 B i Ak A3 81 7- 32l (8.2 ).

MS (ESI) M/Z: 163.3 [M+H]".

"H NMR (500 MHz, CDCl3): & 6.87 (d, J = 8.0 Hz, 1H), 6.42 (dd, J = 8.0, 2.4 Hz, 1H), 6.40 - 6.35 (m, 2H), 5.65 - 5.60
(m, 1H), 4.79 (dd, J = 3.6, 2.0 Hz. 2H), 3.77 (s, 3H).

FBED: ¥ 7-FEE 20 (82 g 50.6 mmol) FIFRFE =2 G (1.2 ¢ 5.1 mmol) BFT A (80mL) H,
FE TR 33w B EMPRIRR, RN ZEE TR 2 . LOMS iR m RS R G, B R EIAK

(100 mL) A7, MIAZSEHF T (50 mLx 3) ¥&ZE, AHIAEAK (50 mL) FIEFIEEK (50 mL) BRE, TLKIRERA
T, Lk, BOERSE. BT A A MU R R E TR A B B 1,1- & -S- A1, 2,2, 70- I A IR E[c] &0 (9.5 g).

MS (ESI) M/Z: 245.1 [M+H]".

BPRE: AFET, BB (7.1 g 310 mmol) W L/KLEF (70 mL) H, 45 1,1-=&-5-FHHE-1,1 2,2, 7b-
PUSER 2] fiifs (9.5 g, 38.8 mmol) ¥ T 7K 2k (30 mL) FITE/KFEE (15 mL) KRS, S8 N3 28
Wb, SRR /NEAMI (5mL) FEE, EZEFERNEL. LOMS BERFERESE, IEKZE (20 mL) RN,
7k (50 mL) #ikE, FHZBRAEE (50 mL > 3) FEHL. AHAEHAK (50 mL) FIHAE K (50 mL) ¥k, TTKRE
R, LR, UEWRYE. MRS OERE R E AT AL B S- A A1 2,2, 76- USR] 4 (5.5 9).

MS (ESI) M/Z: 244.2 [M+H]".

BB, F: S-HEIE-1,1 2,2, 70-PUSERHZE[c] 4% (30 g, 170.25 mmol, 1 eq) £ SFC SE4iLEH] 12.4 g HA=4)
Pl . (fREEWE]: 2.651 min, EiEZF: Column (EEEH) : DAICEL CHIRALCELOJ(250mmx*50mm, 10pm);mobile hase

(IR 31 # ) :[CO.-EtOH(0.1%NHy H,0);:B%: 20%, isocratic elution mode ¢ 25 J& ¥t B & X > . H &,
[CO,-EtOH(0.1%NH; TLO)[245 CO, A A #l, &7 0.1vol%NH; 1,0 {1 EtOH 24 B #H: B%:20%2 45 A%: B%=80%:
20% CIRFRELD.

BB GERRGEY T, & LB E 2R T RS g, 17.03 mmol), NNN'N-PUHZE 2 kE-1,2- "% (197.85 mg,
1.70 mmoly ¥ T PYEPEAEE4S mLyH, 2 0 °C, #WINIE T £48(2.5 M, 10.22 mL), -7 &EE FHH 1 N, £ 0 C
TN 1,2- R AR (6.29 g, 25.54 mmol) B PUSER (45 mL)AR, FHEZE SR, BiE 3 . LCMS Wil & RIS
RN SERSE, RMNEIN 8 B AR S R -G iR, 3EEL, FARAT & 7K (100 mL)¥Ei%, TR T
B, UE, MBI RYE . FTRR SRR EAT S R 3.3 g R

MS (EST) M/Z: 299.3 [M+H]".

'"H NMR (400 MHz, CHLOROFORM-d) 8 0.86 - 0.98 (m, 2 H), 1.63 (br d, J= 6.1 Hz, 1 H), 1.83 - 1.93 (m, 1 H), 3.54
(d,J=10.5 Hz, 1 H), 3.80 (s, 3 H), 3.86 - 3.93 (m, 1 H), 3.96 - 4.03 (m, 1 H), 4.32 (d, J=10.5 Hz, 1 H), 6.46 (d, /=83 Hz, |
H), 7.06 - 7.24 (m, 6 H).

IR HADPIR G BRI F T (3.3 g, 11.06 mmolJi& T EEER(50 mL)AI/K(5 mL), FEEZE 0°C, IIAN-ERT
TERIPAR(4.43 g, 33.18 mmol), EIEFRIE 0°C FHEEE 0.5 /NI

WEENE RN EREE R NSRS, RSN K(0 mLFEE, F 288 2 H8(50x2 mL)EERL, A& 257K (100 mL)
Bk, TOKBRBRAN TR, UE. VEORUEIRSE . FTAIRE WRERAT ENT RN AR/ 2 2T = 10/1){5 3] 244 ¢
INT-10-P1.

'"H NMR (400 MHz, CHLOROFORM-d) § 1.04 - 1.13 (m, 2 H), 1.75 - 1.84 (m, 1 H), 1.94 - 2.03 (m, 1 H), 3.94 (s, 3 H),
4.00 (dd, J=10.7, 1.9 Hz, 1 H), 456 (d, /= 10.5 Hz, 1 H), 6.60 (d, J= 8.6 Hz, 1 H), 7.45 (d, /= 8.6 Hz, 1 H).

SEHER 1
N=(6-((LHL-B -1 -0 ) BF 50 -4- FR AR B 2 3 [ ) 2 B -3 2)-3,4- &2 H- 2 31 [b| [1,4] & 248 O bi-6-ThBERE
O
e
PN N
[N b
SRR £k -
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fLam
PEAEDSIR:

BB A ERSHETT, ¥ 39RFE-1,2- 28 (1g, 53 mmol), 1,3-Z7RTA%E (1.6 g, 8.0 mmol) FIERESEF (1.46 g, 10.6
mmol) FIFILER (153 mg, 2.6 mmol) T NN-“HEFBEK (10mL) H, ZAERME 135°C THREE 2 /M,

LCMS IS Rk R N e, Jir”ﬁbu)w@ﬁu%wc%mm& (IOOmL) i, IIANZEEZEE (100 mL) #E,
K (100 mL) FAEFIEEIK (100 mL) ¥k, JT/KmERITIE, ik, JEHRERY. IR RA WA ETEH
750 mg  6-#R-34- A 2H-JEIF[b][1,4] AR KT

MS (ESI) M/Z: 229.1,231.0 [M+H] *.

'"H NMR (400 MHz, DMSO-d;) & 7.26 (dd, J= 7.8, 1.6 Hz, 1H), 6.99 (dd, J = 8.2, 1.6 Hz, 1H), 6.88 (t, /= 8.0 Hz, 1H),
4.23 - 4.10 (m, 4H), 2.19 — 2.06 (m, 2H).

B B: EERARI T, H 6-71-3,4- “H2H-KFH[b][ 1 4] —FA I (640 mg, 2.8 mmol) ¥ F PUE LM (8 mL)
W, BERZ-7RC, AT HAE (1.93 mL), YRR A TR 30 40, 7E-78°CTRIN 1,2- AR E TEEE (825 mg,
34 mmol) IYSRRR (2 mL) WA, FEARFIREE T HiE: 30 0%, FHEZZE TR 1 /0T,

LCMS Wil Eos BB R N 2 4 e SONERBIN 28R L ER AN M RN S Ak 42 (B AR, BB, FIMATR 37k (100 mL
x 3) YRk, FTOKBRBREETIE, Ok, JEVUREIRSE. FTEESYIEERAEN B8 320 mg  6-(FHE)-3,4- & -2H-
IRFF[DI[1,4] e

MS (ESI) M/Z: 273.1 [M+H] ™.

'"H NMR (400 MHz, DMSO-d,) & 7.42 — 7.16 (m, 5H), 6.99 — 6.82 (m, 2H), 6.78 (dd, J= 7.8, 1.6 Hz, 1H), 4.14 (s, 2H),
4,08 (t, J = 5.2 Hz, 4H), 2.16 — 1.98 (m, 2H).

BB C: ARST, K 6 (FBRE)-3.4- " & 2H-FH[b][1L.4] =W (320 mg, 1.2 mmol) F1 N-FUR T ZEHt W
2 (802.6 mg, 6.0 mmol) FTEEEZ (12mL), JK (12mL) MZFE (9mL) . ZERAESE NP 16 M.

LCMS ISR FERR N 245, RV ZER Z. 8 (100 mL) %8, HzK (100 mL) fEFIEERK (100 mL)

Joik, KBRS, duE, JEREUERSE. TR RAWRERAEENT B3 200 mg  34-ZH-2H-KH[Db|[1L4] =5

+H L e-6- TR I A

"H NMR (400 MHz, DMSO-d) & 7.36 (dd, J = 7.6, 1.8 Hz, 1H), 6.96 (dd, J = 7.8, 1.8 Hz, 1H), 6.86 (t, J= 7.8 Hz, 1H),
4.10 - 3.94 (m, 4H), 2.11 —2.01 (m, 2H).

BT D: AR T, ¥ 3.4-Z 5 2H-RH[b][L4] =S HRA T He-6- A (200 mg, 0.81 mmol) F1 6-((1H-MEmM:
S1-FE) B -4- FE R I IF [ B M -3-1% (131 mg, 0.54 mmol) T HENE (5mL) d1, ZRFRLE 120°C FHEFE 2 i

LCMS Ml S FB R N e an, RMBIAK (20mL) B, INAZBEEZE (20 mL) M, HAWAEihk (50
mL) ¥edk, TUKTREREE T, ik, JEWREURWRSE. RS YRR R AEKAR B3] 5.5 mg  N-(6-((1H-HEm:
-4 A E R I R M -3-56)-3. 4- A -2H-ZEFH[b][1,4] Z B IR TS5 -6-Timi i .

MS (ESI) M/Z: 457.1 [M+H] .

"H NMR (400 MHz, DMSO-dy) 6 10.48 (s, 1H), 7.87 (d, J = 2.2 Hz, 1H), 7.48 (dd, J = 7.8, 1.6 Hz, 2H), 7.27 (s, 1H),
7.09 (s, 1H), 6.82 (s, 1H), 6.72 (s, 1H), 6.30 (t,J = 2.0 Hz, 1H), 5.43 (s, 2H), 4.21 — 4.05 (m, 4H), 3.80 (s, 3H), 2.15 — 2.02 (m,
2H).

SHEf 2:

N-(6-((LH- P 8- 1-358) 9 32k )-4- PR 6 3 [ d | B Me-3-36)-7- R E 3 -3,4- 8 -2H- 3 [b] [1,4] =B 3 B i -6- Tt
&

\
o) N-Q
P )
\N N_N
H
0 o)
o)

SR -
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&2
BRI IR
B A ERSHET T M 7-F EIHE-34- —E-2H-2536[b][1,4] AL Beki-6- M BES (1.0 g, 3.60 mmol) 1 6-((1H-
M- -3 ) 4- AR R 2O [d]) 5 B -3 (439 mg, 1.80 mmol) ATHERE (8 mL) o, KR 130°CHUM &M T
S BEdE 12 AL
LCMS I SR FER R M5B 4eE, RNEIMAK (50mL) &, IMAZRZIEE (50mL) B, FWMaihi (30
mL) Vo, TAKBRBRNT R, 9k, IEMORIERYG. 1SR A WRER AL B i RARE] % 5 B 5 3] 90 mg N-(6-((1H-ik
M- 1) R D)4 B AR B S R [d) - 33 7- T AR BE -3 4- - 2H- R FF[b][1,4) — R 443 P e -6- Tk A -
MS (ESD M/Z: 487.2 [M+H]".
10 'H NMR (400 MHz, DMSO-dy): 8 9.95 (s, 1H), 7.88 (d, J = 2.0 Hz, H), 7.50 (d, J = 1.4 Hz, 1H), 7.23 (d, J = 9.2 Hz,
1H), 6.79 (dd, J = 21.6, 12.6 Hz, 3H), 6.30 (t, J= 2.0 Hz, 1H), 5.45 (s, 2H), 4.10 — 3.97 (m, 4H), 3.83 (s, 3H), 3.69 (s, 3H),
2.07 - 2.01 (m, 2H).
SEHE ) 3 A 4:
N-(6-((1H-HEL - 1-2) F 3 )4 ﬁ%ﬁ%ﬁ#[d]ﬁﬂ@n@s H)-6- FF S -2 H- 8 [ 28 3 Ik Ry -3, 1 '-35 1 e |- 7 P e

b

15 a3
N-(6-((1H-ﬂttﬂ%-1-%)EF‘%)—4-EF'$£%3E#M]EM¥-3 B)-6-F E B -2H-UR 2R IR IR -3, 1 -2 P k8] -5-BR BE %
-0
\\ // N i /
k&ina
SN BR AR -
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HBTA: FEAAMP T, J=818 (1182 g, 88.61 mmol) EIhfE “ &L (100 mLY ., FEEKIATEEMA
RSl (10.85 g, 88.61 mmol). VKIG FHEEEE KNSR, WMIKMIRF B/ 3-HEIEFA (5.0 g, 4028

mmol), HEARZEAHESE 25°C Hift 2 /AT,

LCMS ISR M2, vIE T ra MR EEBIin NELE I 2 M $hEg (50 mL), F & FEE (100 mLx3)
RE, WESIHENMEIFE 2 M ESBVETR (100 mLx2) FEFSSAT (100 mL) ¥egk, /KRBT,

ILUE, PERBIRAE, R EAT AR 2] 9.0 g 2-2-F A -4-H A A KAL) 2-F A LR H

MS (EST) M/Z: 211.1 [M+H]".

"H NMR (500 MHz, CDCly): § 11.74 (s, [H), 7.67 (d, J = 9.0 Hz, 1H), 6.51 — 6.45 (m, 2H), 4.12 (d, /= 7.2 Hz, 1H), 3.98

(s, 3H), 3.88 (s, 3H).

HIR B: LRSI T 8 2-Q-FHE-4-FEERE)-2-A R LB FEE (10.0 g, 47.58 mmol) FITRERSP (13.13 g, 95.15
mmol) ¥F T N,N-ZHE B (80 mL) H, 0°C TLEEMINRFEFE (5.02mL, 61.85 mmol) 5, RNMEEEF

5 25°C FEIRE R 1 /A

LCMS B R R5E)S, 0°C T MR /f&zEP%’E’M%JJD”@%HW@’QW%W7M§& (100 mL) RN, LA (120
mLx3) XA, MAE AN KA (100 mLx3) ¥ers. ToRTREBREN T, oL0E. VEMORRIRYE, 5 RERFH: 22l
th8El 695 ¢ 2-(4-@%%-2-(@%%%%%)%%)—2&& B H .

MS (ESI) M/Z: 255.1 [M+H]".

B, C: 0°CF, MPR=FLHEMH (8431.82mg, 23.60mmol){ITVELME (100mL)yAE A IIAIE T 248 ( 9.05
mL, 22.62mmol, 2.5M), JHERZEE, fHidk 1/, RERIERZE-78°C, ¥ 2-@-FEE2-(FREFRES) ) 2-8R
ZFBFEE (5000mg, 19.67Tmmol) IS PRI QOmL)FBIMAZ e Nk, FHEZEFE, P 12 R

LCMS ISR M 5E )5, MRS AN SmL AT E AR 100mL 7K, RJEHZIRZEE (100mLx2) L, &3

B, SMEMEaEK (100mLx2) ¥eik, FiBsinT15.,

L P SRS RS T M R PR
MS (ESI) M/Z: 253.1 [M+H]".

BEBD: 1= EHYLTH (7504.39mg, 34. 1mmo)AI N,N-—

Tk, k4%, EAFESANER 43 g2-@-FEIE2(FH

AL HEERR (70mL)ER A ST BE4F (3826.36mg,

34.1mmol), BREH: 3 1%, 20 °C R 45 348, IR I 2-(4-F 585 2-(FF U8 A8 B0 3 ) P IR TR P S (4300mg,
17.05mmol)ff] NN-— FE B (30mL), FHEZE 45°C, KB 1 /M.
LCMS ISR M 525, RN IRAEHIZ 0°C, 85I BN pH 2 6-7, 245 MR BRI 200mL 7K,

SRISH /8 205 (100mLx2) 2L, &G N4,

SR K (100mLx2) $E¥k,

HEHTA, B3 3.1 gl-G-FRE2-(FEREFEEVEZ A A - 1-FRFE.

MS (ESI) M/Z: 267.2 [M+H]".
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BRE: AL 0°C N, [A] 1-(4-F 2R -2-(FF S8 T AR R N R P - 1- IR R (3.1, 11.64mmol) (1) PY K (10mL)
BN PUEASH (12.8 mL, 12.80mmol, IM), #RJ5 0°C FMi 1 /N

LCMS MWl se5e )5, 0°C T, Rk MmN 500mL 7K, 500mL ) 15wt% RIS AR 1500mL
K, SRIGILIE, HIEMIRGESE] 2.7 g (1-(4- BRI 2-( P 8035 F R385 30 TR 328 P

MS (ESI) M/Z: 251.2 [M+Na]"

BIRTEF: 0°CF, [F(1-(4-H FAR-2- (A F L) SR BT B IR (2.7, 11.33mmol) [ EE (30mL)ER F A
Ah(1652.37mg, 45.32mmol) N ZANNEWR, SR FHRE 20°C SN 1 /hiT .

LCMS Wil S vefa, R R AGRRIE SR, REIMAIK 20mL, AJEH 28878 (30mLx2) ZEHL, &3Ea N,
S e KBS (30mLx2), WERPATER, U8, W4, HEEETAMEER 1.9 g 2-(0-GEFE) IR E)-5-F
EST

MS (ESD) M/Z: 195.2 [M+H]".

B, G: 17 2-(1-(FR P E)IRPTE)-5-F R FH(1600mg, 8.24mmol) K9 VI SRR (30mL)iER TN A = K 3L wE
(3241.90mg, 12.36mmol), Fi#E 10 78, AEMAMEER - FER - FAEE (2499.32mg, 12.36mmol), #RELBiEE 1 NE.

LCMS Wl M 520G, TR A I 90mL A mEk, 435 H 50g TERGE IR, s8R YE, BEEENT a8 2 960
mg 6- FF - 2H-BR R IT R IE-3, 1- A U A .

MS (EST) M/Z: 177.1 [M+H]".

HIR H: £ 0°C F, [A] 6- A BL-2H-HR R IR -3, 1-FF A 4] (300mg, 1.70mmol) Al NN,N'N'-PU L 7, — i#2(0.22g,
1.87mmol)y FIPUSEM:M (SmL)ZEW PN E T Z48 (0.75mL, 1.87mmol, 2.5M), {RiEKRN 0.5 /NF, BREZE-70°C, 4R
JE¥ AR TR (460.75mg, 1.87mmo)FI MU SR (3mL)E R INE KRR, -70°C KM 0.5 /M, SRIGTHEZ =R
FBE 1 /ANET

LCMS ISR MG, RSN SmL FIEAELEM 10mL BI7K, SBERZRZEE (30mLx2) £, &
HENAE, SmAEHRAKEE (3omLx2), M, I8, He48, BFEREIAEEE 380 mg 7-CFhiat)-6-F 4
- 2H-UR R FE R -3, 1- PR A e o

MS (ESI) M/Z: 299.2 [M+HT".

FHT: 0°C T, M 7-(FIE)-6-F A IE-2H-BE[FRIFIRIRE-3,1-FA T %] (100mg, 0.34mmol) FIREER(3mL)F17K(0.3mI)
AN N-SRIEIARE TP 2 (136.20mg, 1.02mmol), SRJ5 10°C R 1 /M.

HEEMZERRERE L, mRBMEFMA 10mL K, REHZERZE (0mLx2) ZEH, SFHANAE, 2
A KB (10mLx2), ZMATEERRA IR (1omLx2), TRESENT-HE, vk, W4n, FHEFENLLEE] 60 mg
6- ALk - 2 H-WR 2R I -3, -3 1R e - 7- B e

"H NMR (400 MHz, Chloroform-d): § 6.74 (d, J = 8.3 Hz, 1H), 6.38 (d, J = 8.3 Hz, 1H), 4.65 (s, 2H), 3.90 (s, 3H), 1.00
(dt, J=5.7, 2.1 Hz, 4H).

BRI [ 6-((VH-MEme-1-Z8) 2 )-4- FF U R I [d) 7 % I8E-3- i (20mg, 0.082mmol)FIME e (1mL) M 6-H
- 2H-RE[ I el -3, 1 -3 b - 7-FE RS (33.79mg, 0.12mmol), 43 100°C [ RZ 3 /NI S

LCMS &8 BiRiEE R, RERGEFR A, PR &0 B4t 58] 13 mg N-(6-((1H-ME M- 1 -5) F 55)-4-
FHAR BRI [d] 5 e 3- 5L )-6- 48 38 - 2 H-DR [ 2R - I IR - 3, 1- B TR 2 - 7 -RE TN

MS (ESI) M/Z: 483.1 [M+H]".

'"H NMR (400 MHz, DMSO-d6): & 7.86 (d, J=2.3 Hz, 1H), 7.49 (d, J = 1.8 Hz, 1H), 6.84 (s, 1H), 6.76 (s, 1H), 6.68 (s,
1H), 6.45 (d, J = 8.2 Hz, 1H), 6.29 (t, /= 2.1 Hz, 1H), 5.42 (s, 2H), 4.47 (s, 2H), 3.84 (s, 3H), 3.65 (s, 3H), 1.08 — 0.91 (m,
4H).

BB K: [ 6-F 4 - 2H-BR R IFRM-3,1 3R] (300mg, 1.70mmol)fJZ I (mL)AW I N-JRARIEFH L P
f%(332.82mg, 1.87mmol), Z=¥H KM 3 /N,

R AT SR FORE AR e, RO 10 mL B97K, RIEH ZRZERQ0mLx2) 2 H, &3HaHUE, Zlf
|EK(OmL)BES, BT, I8, K4, HEHZIEEE ] 360 mg 5-iR-6-FH E - 2H- M8 2 -3, 19 A
kil

"H NMR (400 MHz, Chloroform-d): 5 6.71 (s, 1H), 6.38 (s, 1H), 4.43 (s, 2H), 3.78 (s, 3H), 0.96 — 0.93 (m, 2H), 0.91 (dd,
J=39,1.4 Hz, 2H).

B L: 7F0°C T, A 5-18-6- - 2H-B[ 28 mE -3, 1-3F P 6] (360mg, 1.41mmol)A NN N' N'-PY H B 7, — Ji
(0.18g, 1.55mmol) FIPIERRIR (SmLYEVR T INIE T 244 (0.62 mL, 1.55mmol, 2.5M), fRERM 0.5 N, BEEZE
-70°C, SRJEIE TAREE T (382.15mg, 1.55mmol)FIPUERI SmLYyAARBEINS R BT, -70°C )Y 0.5 /M, SR
FEZEZHERN 1N,

LCMS B M Fe S5, MR NN SmL AT & LA 1omL (17K, REHZ 26 (30mLx<2) 2, +
FHANAE, LM ERAKEE (30mLx2), WMERMHTE, I8, %, BEEZEIratBEal 200 mg 5-CFHZL)-6-H 4
FL-2H-B3 [ AR IR -3, 1-FR I ko

MS (ESI) M/Z: 299.2 [M+H]".

B M: 0°C T, [ 5-(iR3E)-6-FF S 3L -2H- 32 2R IFCRE -3, 1-3R R B (170mg, 0.57mmol) fIES BS(SmL) 17K (0.5mL)
WA N-EARIRIABL W% (228.34mg, 1.71mmol).

W2 EME R ERNE R, FRBMET A 10mL K, AREHZBRZEE (10mLx2) ZEH, GFFHUH, SdM

22
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A ERKBER (10mLx2), LRI (10mLx2), BT, I8, WREE, MALEERaLE 3] 60 mg
6- F AL B - 2 H- MR R -3, 1B P e - ST e &

"H NMR (400 MHz, Chloroform-d) & 7.14 (s, 1H), 6.44 (s, 1H), 4.56 (s, 2H), 3.94 (s, 3H), 1.09 — 0.96 (m, 4H).

BB N: (5] 6-((1H-ME M- 1-35) F 3)-4-FH B R 2090 [d) 3 B ME-3- 1% (20mg, 0.082mmol) I IEIE (ImL)¥A W H i 6-H

5 EF-2H-R[FEIARM-3,1 R 5 -5 & (33.79mg, 0.12mmo), B 100°C 2w 3 /M.

LCMS &onH BRI R, RIEIRGE R B A, 2R R WA & B2l 15 3] 18 mg N-(6-((1H-MEMe-1-J5) B 3)-4-
R [d] 7 - 3-8 -6- FF LB - 2H- MR AR Ik i -3, 1 - PR T 52 - SRR T ik

MS (ESI) M/Z: 483.1 [M+H]".

"H NMR (400 MHz, DMSO-d6) & 9.65 (s, 1H), 7.86 (d, /= 2.3 Hz, 1H), 7.49 (d, J = 1.8 Hz, 1H), 7.18 (s, 1H), 6.80 (s,

10 1H), 6.71 (s, 1H), 6.64 (s, 1H), 6.30 (t, J= 2.1 Hz, 1H), 5.43 (s, 2H), 4.56 (s, 2H), 3.86 (s, 3H), 3.72 (s, 3H), 1.03 (d, J=11.2

Hz, 4H).

L) s-

N-(6-((LH-HEL k- 1-2) F 3 )4 ﬁﬁﬁi&#[d]ﬁﬂ@n@s £)- 5-@%&%—1 1a,2,7b- U SLIF P [e] 8 H- b F-4- Bt T iz

N/O
\\ // /

ams
15 N-(6-((1H-Httﬂ$-1-§)EFI%)A-EF@%EE#M]%M& 3-E)-5-FEE-1,1a,2,7b- TS 3R T [e] 3 F: Wt IR -6-FE ML AR

N”O
\\ f/ @
N—-N

feet6
SR BL

~,

-
0
o) o
B — B — 0O —»
O/\/ 0
step A stepB step C \ step D step E
I

Cl

step F step G step H %

A=t
step |
\// \\// ~
Br S \S\CI S\N ] @
% . . S :
o o] 0] o] o
step J step K step L \
ka6
BRAESER:
20 BT A: ¥ 2B A PRI TR (10.0 g, 66 mmol) AT 3-35-1-FiH (12.0 g, 99 mmol) ¥ T A (100 mL)

SRIEMATKBRERAT (18.2 g, 132 mmol), SUNWGERAITHE 70°C SN 3 .
LCMS M3l Som FoRE RS, B alEEE, /K (S0mL) #F, HZBZE (50mL=<2) 2R, HHHEAK (20
mL) FIMFIEEhKk (20 mL) ¥Evk, CKBEROAT SR, &R, ERESS 13 g i 2-(RHER)4- P RIEXHE
MS (EST) M/Z: 193.3 [M+HT".
25 IR B: LUK T, BEAN (3.5 g, 88 mmol, 60wt%) JIAFIE T LK NN-ZHEFERZ (100 mL) FIEAGR
FAH=REEE (31 g 71 mmoD) ¥EF. HEF/NN, B 2-(EHER)-4-FEEKFE (13 g 67.7mmol) ¥ NN-
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CHEFER GomL) SBFEIISNESHRF, SRMERERA D EEBEE 2 N

LCMS Wil E7x ERIE RS, WHIE] 0°C, MK K, JEWH 2B 28 (50 mLx 3) FH . AHAHFK (50 mL)
AR E K (S0mL) ¥k, To/AKMMERPN T, I8, WY, Frifs AP R EM i aiie B2l 1 g 2-(6 N
FE)-4-FEE-1-L R,

MS (EST) M/Z: 191.2 [M+H]".

BB C: % 2-(F TR )-4- TR 1-2FE IR (11 g, 57.9 mmoD T & H % (80 mL) ¥, MIA(1,3-7-(2,4,6-
SHERE) 2R E) SR A AERTUHE)EE (1.8, 2.9 mmol). RN IKALEEE NHH | /.

LCMS el & JEORb 25 5, el &R 408 R A ot B S i e I AT A iR A5 B 8.2 g 7-FH AR -2 H- 53R ik g

MS (ESI) M/Z: 163.3 [M+H] "

"H NMR (500 MHz, CDCl3): § 6.87 (d, J = 8.0 Hz, 1H), 6.42 (dd, J = 8.0, 2.4 Hz, 1H), 6.40 - 6.35 (m, 2H), 5.65 - 5.60
(m, 1H), 4.79 (dd, J = 3.6, 2.0 Hz, 2H), 3.77 (s, 3H).

I D: 5 7- P EFE-2H- KM (8.2 g, 50.6 mmol) AMEFE=ZZEE4% (1.2 g 5.1 mmol) FTEM (80mL)
W, EETEBREN 33wt S R ABUKE I, RN ZEE T 2 N

LCMS 530 &0 BURENE 2R G, S5 RBMEIAK (100mL) 1, IIATSEFED (50mLx3) BexE, HFPAEMAA (50
mL) FIHFIEEK (50 mL) ¥eds, T/KTRBREN T4, 08, BRiR4E. FTAHLS A PR R BT d iS5 9.5 ¢ 1,1-
TE-S-FERE1,1a,2,70- DU SR TR S (o] 2R S PR -

MS (ESIT) M/Z: 245.1 [M+H]".

HBE: EZET, H&BH (7.1 g, 310 mmoD) W FI/KZES (70 mL) 7, # 1,1-—&-5-F4%E-1,12,2,7b-U
SRHFE[C)ZRIFMENE (9.5 g, 38.8 mmoD) T /KL (30 mL) MK FE (15 mL) KRNEA BT, SZismEina R
N, R /MRND GmL) B, EEEEEE.

LCMS Bl & BRI 2R 5, ek 282 (20 mL) &K, ik (50 mL) FifE, HZRZEE (50 mLx3) #E
Bl HAARMK (50 mL) FpAIfrEhsK (50 mL) $Eds, JoKREBRATE, U8, BEWYs. A YUREERE
REgiAr 53] 5.5 g 5-FIAR2E-1,12.2,70- DU S SR PT B [c] 28I e IR .

MS (EST) M/Z: 2442 [M+HT".

B BFER 5-FER-1,1a,2,7b-PI SR R[] FFILIE (600 mg, 3.4 mmol) YT FLKIUEF (10 mL), &
BRS3 W, FEIKB TERIMAIE T 248 (1.6 mL, 4.1 mmol), HHE 1 /M, BB 1,2-—*FE BB (1.0 g, 4.1 mmol)
ALK USRI (10 mL) BB R SR T, ZET 2 Z RS 2 /M .

LCMS Wil Bom BRIE £ G, MRMEZRTIK (30mL) #k. BARHIBZEE (30mLx<3) I, &53FF
HUAH. FHARE AT E ik (30 mLx3) Weik, SREHTCKmRERANT R, I8, JSEERS . 15 PR =
WAL 2] 250 mg 4-(RZEHR)-5-FF E - 1,1a,2,7b- 1Y S IR [c] 2K LR

MS (EST) M/Z: 299.1 [M+H]".

"H NMR (500 MHz, DMSO-d,): 8 7.24 — 7.10 (m, 6H), 6.54 (d, J = 8.0 Hz, 1H), 4.29 (d, J= 10.2 Hz, 1H), 3.96 (d, J =
12.4 Hz, 1H), 3.88 (d, J = 12.4 Hz, 1H), 3.72 (s, 3H), 3.51 (d, J = 10.0 Hz, 1H), 1.96 - 1.91 (m, 1H), 1.72 (d, J = 8.0 Hz, 1H),
0.97 - 0.91 (m, 1H), 0.72 — 0.69 (m, 1H).

B G B A(FETD)-S-FE 1,122, 7o-TE AR HE[c]ZEH MM (250 mg, 0.84 mmol) ETF 2 (5 mL) Fluk

(0.5mL) o, INABEES (403 mg, 6.7 mmol), VB FAHEH —&EE (331 mg, 1.7 mmol) IMASNEH, 7EKIG
T BN o

WEERG RN ERBEEWSE, MRMEZTINK (30 mL) HE. BEHRAZBOEE (30 mLx3) FH, &
FFANAE. AYARRAEMELK B0mLx3) ¥k, AEHIKMEMTE, Ei8, &ARERYE. 8 H PR
IREFTHEAELEE] 100 mg 5-F4EIE-1,1a,2,7b- DY SFF T[] ZE I ML -4-TEBL 4L

MS (ESI) M/Z: 275.1 [M+H]".

HIRH: 8RR 5-FEE-1,12,2,7b-UEIRAE [c] AR I MM -4-FE I S (100 mg, 0.36 mmol) A 6-((1H-MLPE-1-28)
B E)-4- IR G [d) -3 1% (57 mg, 0.24 mmoD) VAT Jo/KAtRE (1.0 mL), k&M~ 100°C R 3 /N

LCMS ISl & BRI RS, MRMARET MK (30 mL) Fil. BERH B Al (30 mLx3) H, &3FfH
NUAE. AAUESE AT K (30 mLx3)  #Rik, A5 ATKIRBREY T8, W3k, BJa k4. K S @ Ao f %
AL E 3] 12.3 mg N-(6-((1H-HE - 1-38) FH B0 -4- H SR L I 3 [ d) S B e - 3-8 )- 5- B 4R - 1, 10,2, 7b- DU S A TR [ ] 25 35 M PR -4-
[

MS (ESI) M/Z: 483.1 [M+H]".

'"H NMR (400 MHz, DMSO-dy): § 9.69 (s, 1H), 7.88 (d, J = 2.0 Hz, 1H), 7.50 (d, J = 1.6 Hz, 1H), 7.44 (d, J = 8.4 Hz,
1H), 6.83 (s, 1H), 6.76 (s, 1H), 6.71 (d, J= 8.4 Hz, 1H), 6.31 (t,J = 2.0 Hz, 1H), 5.45 (s, 2H), 4.27 (d, J = 10.8 Hz, 1H), 3.87
(s, 3H), 3.72 (s, 3H), 3.59 (d, J= 10.4 Hz, IH), 2.04 — 1.98 (m, 1H), 1.75 (d, J= 5.6 Hz, 1H), 0.98 — 0.91 (m, 1H), 0.67 — 0.65
{m, 1H).

SBIE L 5 ERL S-F 1,122, 7b-TU SRR [CIATENLIE (600 mg, 3.4 mmol) T H/KZAF (10mL), JAN N-
RARPEFABL W IE (666 mg, 3.7 mmol), =R XM 3 /N,

LCMS W5l & R 2k /5, MRk Rd K (30 mL) Fil. BEBHZBAEE (30 mLx3) X, &34
NUAE. AAAESE AT 37K (30 mLx3)  BRifk, A5 A/KERBREY T8, 3k, Ffawhokys. fHa AR =
HraE4ith 53] 700 mg 6-3-5-F & EE-1,1a,2,7b- U S TR HE [ TR I AR

MS (ESI) M/Z: 255.1 [M+H]".
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BB 6-IR-S5-FEEE-1,1a,2,70-PUEM P E ] FMEM (700 mg, 2.8 mmol) AT HAKIUEBLE (20mL), &
B 3R, ETUKAETS T IERIMALETH#48 (12mL, 3.0 mmol), e 1 /K, FIG 12-— ik (738 mg,
3.0 mmol) IFTETKIIERRE (10 mL) FFMAZKMNIRF, BHFZEFERMN 2 M.

LCMS Wil & m BB & 5, FRMARZSMAK (30 mL) Fk. BERAZBLEE (30 mLx3) X, &3FH
M. AHARSCAMRIE K (3omLx3) Pk, S5 AR TIE, ik, BEmMERS. MnAPORERZE
Pritaifb g3 350 mg 6-(FHERR)-5- H - 1,12,2,70- IS IF R[] AR FHF LR .

MS (EST) M/Z: 299.1 [M+H]".

"H NMR (400 MHz, DMSO-d,): § 7.28 (d, J = 4.4 Hz, 4H), 7.25 — 7.19 (m, 1H), 7.15 (s, 1H), 6.44 (s, 1H), 425 (d, J =
10.4 Hz, 1H), 4.04 (s, 2H), 3.77 (d, J= 10.8 Hz, 1H), 3.73 (s, 3H), 1.94 — 1.87 (m, 1H), 1.74 (dd, J = 13.6, 8.4 Hz, 1H), 1.00 —
0.93 (m, 1H), 0.71 — 0.68 (m, 1H).

BB K: B 6-(CFER)-5-FAE-1.1a,2. 70-PUE I T E ] ZEFEMEE (350 mg, 1.2 mmol) ¥ T 25 (5 mL) AK (0.5
mL) 1, JIABEER (564 mg, 9.4 mmol), ¥KIETAHEW S HE (427 mg, 2.4 mmol) MARRMHF, TEKIAT R
/N

WEENME RN ERERW ARG, MRRERTMAK (30 mL) . BEWHZBAE (20 mLx3) 2, &
HAVA. AHAARAEAEEK (20 mLx3) #ik, REHATKEBATE, 98 BUSHERYE. K& APk
R E A A A4 A5 )] 200 mg 5-FF A FE-1,1a,2,7b-TU S FR I (o] 5 F ML R -6- R BE L«

MS (ESI) M/Z: 297.1 [M+Na]".

HIE L. o5 5-F53E-1,12,2,70-PUS I P[] 2 H- ML MR-6- T ML &L (200 mg, 0.73 mmol) £ 6-((1H-HE M- 1-55) B 35)-4-
R LR IF[d] 7 B ME-3-f (119 mg, 0.49 mmol) T J0/KMEEE (1.0mL), AT 100°C KRR 3 /M.

LCMS Wil & ERNY RS, MRk ZRB K (30 mL) fik. BEARAZBIEE (10 mLx3) ¥, &3
HUA. AL AEAEEEK (10 mL<3) ¥k, REHIOKRERTE, 98, BIEEkg. i pom &
ALTE D] 14.8 mg N-(6-(( 1L H-MEME-1-F) B BL)-4- 19 SRR I [d] 50l e -3- 05 )-5- A SR 1, 1,2, 7b- DY S3A P [e] 2R T M i -6-
PR PBE A -

MS (EST) M/Z: 483.1 [M+HT".

"H NMR (500 MHz, DMSO-dy): 5 9.77 (s, 1H), 7.87 (s, 1H), 7.72 (s, 1H), 7.49 (s, 1H), 6.82 (s, 1H), 6.73 (s, 1H), 6.56 (s,
1H), 6.30 (t, J= 2.0 Hz, 1H), 5.43 (s, 2H), 4.33 (d, J=11.0 Hz, 1H), 3.89 (d, /= 11.0 Hz, 1H), 3.86 (s, 3H), 3.69 (s, 3H), 2.10
(s, 1H), 1.85—1.76 (m, 1H), 1.08 — 0.99 (m, 1H), 0.73 — 0.71 (m, 1H).

SEHED) 6:

(1aS,7bR)-N-(6-((1H-Mt me-1-52) 51 2)-4- FF S 2 28 I (1] 7 e me-3-)-5- B S 21,10, 2, 7b- PY S ER G [ ] 2 - Mk g -4
WEBLIE (&9 5-P1 84L& 5-P2)

(1aR,7bS)- N-(6-((1H-RLEME-1- ) -4 FE SR B 0F [d] 573 E-3- 2 )-5- FR AR -1, 14,2, Th- IO S BRI [ ] 28 F L -4
BEBLER(L S 5-P2 BiAL-&4 5-P1)

JR LB 2R e
~ ~ -0
P J\bwﬂ *ng 7 op ”AQV@
"N N—N N N-N
H H
(e} lo} Q o}
\ step A N |
Lem5 #&%5-P1 or (L &405-P2 ha495-P2 or £245-P1
BIELR:

IR A: B 498 mg ) N=(6-((1H-NEPE-1 -5 ) B L )-4- B SR SR [d] 7 R -3 -3 -5- &R Ak 1,10,2, Tb- DY S P [ R
FF b iR -4-TE P B A AR IS IR AR B v ik b 2 BS (B HE . REGIS(S,S)WHELK-O1{250mmx25mm, 1 0um); I 248 :
[CO2-EOH(0.1%NH;.H,0)];B%:50%, isocratic elution mode)2 %] 124.45 mg #1 5-P1(FRERTE: 2.650 24f)F1 90.10 mg
[ 5-P2(fREAHTE: 2.912 -6h).

&4 5-P1:

MS (ESI) M/Z: 483.1 [M+H]".

'"H NMR (400 MHz, METHANOL-d,) & ppm 7.77 (d, J= 2.3 Hz, 1 H), 7.56 (d, J= 1.6 Hz, 1 H), 7.36 (d. /= 8.6 Hz, 1
H), 6.76 (s, 1 H), 6.62 - 6.70 (m, 2 H), 6.37 (t,J=2.1 Hz, 1 H), 5.46 (s, 2 H), 4.32 (d, /= 10.8 Hz, 1 H), 3.99 (s, 3 H), 3.79 (s,
3 H),3.72(d, J=10.5Hz, 1 H), 1.96 (td, /= 8.5, 4.4 Hz, 1 H), 1.72 (br d, /= 5.5 Hz, 1 H), 0.95 (td, /= 8.2, 4.7 Hz, 1 H),
0.73 (q, J= 4.8 Hz, | H).

&Y 5-P2:

MS (ESI) M/Z: 483.1 [M+H]".

"H NMR (400 MHz, METHANOL-d,) & ppm 7.77 (d, J=2.3 Hz, 1 H), 7.56 (d, J= 1.6 Hz, 1 H), 7.37 (d, /= 8.6 Hz, 1
H), 6.77 (s, 1 H), 6.63 - 6.70 (m, 2 H), 6.37 (t, /= 2.1 Hz, 1 H), 5.47 (s, 2 H), 4.33 (d, J= 10.4 Hz, 1 H), 3.99 (s, 3 H), 3.79 (s,
3 H),3.73 (d, J=10.1 Hz, | H), 1.96 (td, /= 8.5, 4.3 Hz, | H), 1.73 (br d, /= 5.4 Hz, | H), 0.95 (td, /= 8.2, 4.7 Hz, 1 H),
0.73 (q, J=4.8 Hz, 1 H).
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SR 7:
IN-(6-((1H- AL - 1-328) B 22 -4- B SR O | SR I -3-3)- 8- F 4L 3K -3,4- — &1 2H- 3 (b [1,4] & 44 TR B -7- Rk
&
™~ -0
© kQVm
N N—N
H
o o)
N \
S NRE LR«
o o~ o~ ~o ~o
Br Br Br S
HO HO” i O 0
" ~ step A x step B OH step C LO step D o)
13 I O
~cl \H N—-N
step E LO step F Lo \
&tp7
BAE SR

B A: EREEP T, B 2-BEAFHEFFR (5g 32.9mmol) T &M (S0mL> 1, AHZE0°C &,
WINRE (5.26 ¢, 32.9 mmol), ZHARESETHEE 16 I

LCMS M5 SRR B N e 4 i, SONMiDA IM 2hE8 (100 mL) ¥R, A& WL (100 mL) ZEHL, i
WHREEEN (100 mL), 7K (100 mL) FIMFIEEAK (100 mLx3) ¥k, T/ARKBRBETE, I8, WBiERgS. e
BEVREREENES] 3.0 g 5--2-F 3 4-HE TR RS,

MS (EST) M/Z: 231.1[M+H]".

B B: ARSMEP T, S5-I 2- B A-FEERFRE (54 g 23.5mmol) E TSN (50 mL)F, # 0°C
BEENPER (188 mL) FitHEME (3.2¢ 282 mmol) 43BN R R A, 1tk BIE 0°C THEEE 40 404

LCMS Bl Bon R N2, BB MA TR HER (100mL) ¥R, TMAZ&FE (100 mL) #FE,
FI 1M EERKEEE (100 mL), 7K (100 mLx3) FMFIEEEAK (100 mLx3) Pk, JOKREMRET 5, I8, ERmE
Woi . FTRRAYIREICH E & 20 5 g 4-08-5-F A HER-1,2- 1.

MS (ESI) M/Z: 219.0 [M+H] ",

BB C: LRELBT, B 4-B-5-PFEEK-12-78 (5g 229mmol), 1,3-TIRFAMK (6.9 g, 34.4 mmol) FIFRES
B (6.3 g, 45.9 mmol) FIFTALEF (664.1 mg, 11.5 mmol) AT NN-THEFENZ (50 mL) H1, & AR 135°C T
2 /NS,

LCMS B SR BB N e 4 fE, RAEMABRNEAEER (100mL) #, A ZE 28 (100mL) Fikk, H
K (100 mL) ANEAMEHIK (100 mLd ¥k, T/KRERET SR, &k, IR . i RE WrERHEh 53
380 mg 7-1R-8-F 4 HE-3 4- — S 2H-E I [b][1,4] —EIERPIkT .

MS (EST) M/Z: 259.0 [M+H]".

HED: ERSRPN, ¥ 7T-IR-8-HEEE-34- T E2H-IF[b][1,4] —FE AL (380 mg, 2.1 mmol) ¥ TIUS
BRI (SmL) F1, PERZE-78°C. WINAT 348 (1.4 mL, 2.3 mmol) FEFEIRIE S FHEE 30 404, 7£-78°C THIN 1,2-
THE T (618 mg, 2.5 mmol) RIPIEMKME (2mL) KEEE R, THIFREE TR 30 24, HAEE=ETH
ES AN

LCMS M5 8 7 JEUR) 2 B 58 4 i SONEVRABIN 2018 2 Bs A AN S AL S R & v W, 268, FARAT & EE 7K (100 mL)
Ve, KRBT, WuE, WEREIRSE . ITERS YR ENTEE] 220 mg 7-CFiiE)-8-F & HE-3,4- —F-2H-
FRIF[OI[14] — E AR Pk

MS (ESI) M/Z: 303.2 [M+H]".

BBE: EEESHEPT, B 7-(FRIE)-3-HAKE-3,4- —F-2H-FIF[b][14] - FEAFEK (220 mg, 0.73 mmol) #
FEER (350 mg, 5.8 mmol) A T7K (0.7 mL) AIZHE (8 mL) 1, BEEZE 0°C, A S¥ER (287 mg, 1.46 mmol),
HARTE 0°C THEE 1 /NS

LCMS Ml S BB N ¢4 fa, RNTEIMAZE Z8E (100 mL) #F, H/K (100 mLx3) FMEAEihK (100
mL) Ve, TAKRBRET R, o, JEREERYS. FrERAYEREZEMEE 170 mg 8-F & E-3,4- “ 5 2H-45F
[b][1,4] =475 3F BEle-7- Tt =«

"H NMR (500 MHz, DMSO-dy): 6 7.26 (s, 1H), 6.55 (s, 1H), 4.12 — 4.08 (i, 2H), 4.04 — 4.00 (m, 2H), 3.67 (s, 3H), 2.10

26



10

15

20

25

30

35

WO 2025/007873 PCT/CN2024/103239

—2.03 (m, 2H).

HIRF: EERPT, 8- PEIE-34- G205 [b][1,4] ~FMF k- 7-H B & (170 mg, 0.61 mmol) I
6-((TH-MEME-1-36E) B ) 4- AR AR 2R R [d] B -3-F% (74.6 mg, 0.31 mmol) T HEIE (2mL) H, kAT 100°C 1%
WM T B 3 M.

LCMS il &R ER R 2405, RNEMAK (50mL) F, IAZEEZES (50 mL) WE, AMmAEiK (30
mL) ¥, TR AT 5, D38, JEVREERGS . TR WAl KA & 53] 47 mg N-(6-((1H-ME M- 1 ) F 5L -4-
AL T [d] 7 -3 -3 -8- F 4 3 -3 ,4-  (-2H-2F JR[b][1,4]) — S\ 4 20 B foe - 7- R T

MS (ESI) M/Z: 487.2 [M+H]".

"H NMR (400 MHz, DMSO-d,): 8 10.10 (s, 1H), 7.88 (d, J=2.2 Hz, 1H), 7.50 (d, J= 1.6 Hz, 1H), 7.34 (s, 1H), 6.84 (s,
1H), 6.75 (d, J= 4.0 Hz, 2H), 6.30 (t, J = 2.0 Hz, 1H), 5.44 (s, 2H), 4.23 (t, J = 5.2 Hz, 2H), 4.10 (t, /= 5.4 Hz, 2H), 3.84 (s,
3H), 3.69 (s, 3H), 2.16 — 2.07 (m, 2H).

L) 8-

N-(6-((LH-HHE -1 -2 F ) -d- B 8 3 2 9 () e TR -3 32)-7- P S -2, 3- — & -SH-28 3 [e] [ 1,4] — & 7% 3F B e -8- i Tk

&
~ -0
(@] N
Q\S/;O ] m
\N N_N
H
q
0 0
A
S NI EE 2 «
\O \O \O \O \o
Br Br Br Br Br
° - — oL — ‘N — ™ 1o
N O\
step A step B o step C tep D
o P OH P HO™ ™ P Ts0” > Sep Ts0" >0
\O \O \O O\/O
Br s \S/\CI
—_— —_— —_— —_—
step E O\§/O step F Ouo step G OL/O step H
~ -0
2 op i Y
Sey Nt
H
]
@]
N
iA=poitd
PR DB

BT A: ERSARPT, K 4-0R-2,5- " FEIEAFRE (10.0 g, 40.80 mmol) FITL/KE LA (33.36 g, 244.83 mmol)
IRTREFEFL (00mL) H, 7 0°C TEEHIN=81kM (244.83 mL, 244 83mmol), N HEME THEZE 25°C FH-4k4:
PitkE 8 /NAT

LCMS B7R R B 5ERkJE, 75 0°C TS BWm PR (200 mL) FiZk (150 mL). YE& e KIB/MEDE, TREY
FZ&FE (100 mLx3) BHATHEL. WERANIME ARARBRES7KETR (100 mL) AEAEHAK (100 mL) BAT
Ve H OB AN T8 108, JERIET R BT M A ST AL B 3] HAR= 1 3.1 g 4-1R-2- 72 5k 5-F SRR
%,

MS (ESI) M/Z: 231.0, 233.0 [M+H]".

"H NMR (500 MHz, CDCls): § 10.73 (s, 1H), 9.85 (s, 1H), 7.28 (s, 1H), 6.99 (s, 1H), 3.91 (s, 3H).

I B: ERVRRS T, 1 4-11-2-2 8- 5- F AR R (3.1 g, 13.42 mmol) F1 2-JR Z.45%-1-F% (2.01 g, 16.10 mmol)
(7.0 (25 mL) ¥ IAGRIRAT (3.70 g, 26.84 mmol). %KMK ZRAE 80°C FHERE 16 /.

LCMS Wil KB4 IR B R JE, RN QB 48R (30mL) H, ¥, B AEE (50 mL) PFeigieit, &
B EWRS . FHREIREE BT Al b T 85 R, B3 2.09 ¢ HAFFM 4-1R-2-Q-F 5 CEF)-5-H LR %,

MS (ESI) M/Z: 275.0, 277.0 [M+H]".

B C: FERSRIT, 0°C [ 4-3-2-Q-F2 K 28 H)-5-FHERE K HE (2.09 g, 7.60 mmol) ) —FH T (20 mL)
REPEEREM =20 (3.2 mL, 22.79 mmol). 7E 0°C THHE 15 85, MM FRBBE (2,17 g, 11.40 mmolD.
R NAR REETHE S 25°CHHHE 16 /M.

LCMS 7R RN SEKIG, [FR BRI AR IR S KRR K R, A8 F 5 (50 mLx3) BT . ik
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LA VUARIE AR EIK (100 mL) BHTVEE T 0K R RREN T4 . 198, JERIREE S TS5k B Y A E M 4l {15 2
2.2 g HAFEF=H) 2-(5-1-2- 2 -4- F S R A ) 2. B -4- W B R R T

MS (ESI) M/Z: 429.0, 431.0 [M+H]".

BT|D: EESRTT, KB T M 2-(5-18-2- il 2 -4- A R ) 22 -4-H B R R s (2.2 g, 5.12 mmol)
TR USRIV (20 mL) 2w S48 (7.7 mL, 7.69 mmol), [P WRTE 0°C i PE N 0.5 /T

LCMS B7r RMFER)E, F MRS 8 mL 7K, 8 mL10wt%NaOH 7KiF¥RAN 24 mL 7K, F 288 ZFAR
FEL (50 mLx3), WA HUR I RMAEALANAMIRRE (50 mL), JoKBRMRANT R, Uk, MRWMORAE)E a5k E Y
A ENT A5 E] 1.2 ¢ HARFH 2-(5-11-2-(F% FH 3E)-4- &R L 0 1 38 2. 8 4- P L ST PR s

MS (ESI) M/Z: 413.0, 415.0 [M+H-18]".

SB|E: TESHEPTT,. MELH (200 mg, 5.01 mmol, 60wt%EET 7 ¥l FfLsF (208 mg, 1.25 mmol)
FOTEA NON- " FZE BN (10 mL) By R 8RN 2-(5-TR-2-(F H3)-4- F A BRI 2 H4- F R ERHBEE (1.8
g, 4.17 mmol) FIFE/K NN-ZHZEFRLE (SmL) B, &R BRI 80°C FHHE 1 /AT,

LCMS 5l R M5efE, RNEIRE BRIFEEINAK 30mL), JHZ2E (50 mLx3) #EL, W&EHVIMHIEN
MRS AEAT (100 mLx3) #ek, /KBRS TE, Dik, sEMEERSE 5 i8S R E iraidb 53] 520 mg
Hirro9p 8-¥81-7-FEFE-2,3- 5 -SH-KH [e][1.,4] ARk

MS (ESI) M/Z: 259.0, 261.0 [M+H]".

"H NMR (400 MHz, CDCL3): § 7.28 (s, 1H), 6.71 (s, 1H), 4.63 (s, 2H), 4.06 — 4.02 (m, 2H), 3.99 — 3.98 (m, 2H), 3.86 (s,
3H).
HBF: 1§ §-1R-7-FEHE-2,3-&-SH-H I [e][1,4] —F R FLE (350 mg, 1.36 mmol) ¥ T PYSUHKIE (4 mL) h,
R RRRIEE-78°C, H TR FHMIE T 24 (0.6mL, 1.49 mmol, 2.5 M), BN T S EIZIE FHiHE 40 454,
ok R TR (401 mg, 1.63 mmol) HIVIERRREMR (1 mL) MIMA RN . ERGMEESEST TN, &

& 2-30°C. BEADNILFE 1.5 /T

LCMS W8l & R AR 5 S R R AR N oK () ALK (20 mL), HHZMAEE (20 mL x3)  FHL A
MUK (20 mL x3) ¥k, TR TR, oy8ERET. & H EAEE 5] 110 mg 8-(CRiEL)-7-H & 58-2,3-
T E-SH-ZEI[e][1,4] —FAIF Bk

MS (ESD) M/Z: 303.1 [M+H]".

"H NMR (400 MHz, DMSO-dy): 8 7.33 — 7.21 (m, 5H), 6.95 (s, 1H), 6.64 (s, TH), 4.62 (s, 2H), 4.11 (s, 2H), 4.08 — 3.98
(m, 4H), 3.79 (s, 3H).

BB G 8-CFiRdR)-7-F 88-2,3- “ 8- SH-E e[ 1L 4] — R ¥ Bk (110 mg, 0.36 mmol) F T ZJE/7K (22 mL
/02mL) H, BERMER 0°C, FHMEER (160 mg) MMA FIRRVK. &EH _SEHE (142 mg, 0.72 mmol) JINKX
R, FFARIREYIFE 0°C FHitdkE 1 /R

LCMS ISR mENE &G, K (10 mL), KEHZRZEE (10 mLx2) ¥, FBREK (20 mLx2) ¥k,
TR, ovE, e A2, HhAIEASEAET 60 mg 7-F & HE-2,3- 8- 5H- I [e][1,4] &
PR e -8- R I S

MS (ESD) M/Z: 301.0 [M+Na]".

B H: A 7-HRE-2,3- S(-SH- K H [e][1,4] — F AR e -8- Tt = (60 mg, 0.22 mmol) Al 6-((1H-MEME-1-5)
HZD)-4-H AR H [d] 2 Bm-3-2 (27 mg, 0.11 mmol) ¥ THERE (1 mL) =, ®EE#RE, AMENHRZE 100°C &
I 4 /N o

LCMS il Bk RS, HRMEFEER, HIBRAE (10 mL) FK (10mL) B, FHAHK (20 mL)
WRIRENLE, AV T, i ERS, 52 A &S 2] 10 mg N-(6-((TH-MEME-1-J8) H 36)-4-F 5
FEIRFF[A] 7 -3 -7- A -2,3- A -SH-ZR F[e][ | 4] =88 A+ 3 B - 8-Til i

MS (EST) M/Z: 487.2 [M+H]".

"H NMR (400 MHz, DMSO-d): & 10.04 (s, 1H), 7.88 (d, J=2.2 Hz, 1H), 7.71 (s, 1H), 7.49 (s, 1H), 6.83 (d, /= 4.6 Hz,
2H), 6.74 (s, 1H), 6.30 (t, J= 2.0 Hz, 1H), 5.44 (s, 2H), 4.63 (s, 2H), 4.14 (d, /= 4.8 Hz, 2H), 3.91 (d, J= 4.8 Hz, 2H), 3.84 (s,
3H), 3.75 (s, 3H).

SEER) 9:

N-(6-((1H-ML -1 F 38)-4- S B 2R I [d] o k-3-38)-8- FE 4 55-2,3- & -SH-Z8 HF [e] [1,4] — S 43K B Joe-7- B ok

- _
0O oo N-C, =
. ;
~N N—N
H
o}

&

Fdd=25R
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o
Br Br Br Br
—_— — ™ Ts0 —> Ts0
HO S~
HO ~"o ~"o ©
step A P step B o7 step C

HO
s \\S//
Br ~ci
—_— o —_— o E— o —_—
step D & step E & step F & step G
p o P o P o P

\N N_N
H
O o)
Q\ \
e}
A=t L]

BB 3R

HIR A B 5-IR-2-F R 4- R FEE (6 g, 25.97mmol) ¥ T NN-"HE FEHE (50 mL) H, FRER 28 (422
g, 33.76 mmol) FIERERSA (10.75 g, 77.92 mmol) IIABISUNVIRH, BHIIARULER (0.2 ¢), FIBREMINHRE 80°C If
AR sEHERE 48 NP .

LCMS U5 7= BRI 2R 5 B R NP 2 5, A EAERKE T (250 mL) ¥ K, F A 28 ZFFE I (50 mLx3),
AHEFAK (S0mL) FEsK (50mL> ¥, FATKRBRMTE, S8, BIERIEE G, MRS eI LS
F] 4.5 g S-IR-2- Q-5 LHI)-A-FRILFRHFEE.

MS (ESI) M/Z: 275.0 [M+H]".

B’ B: B 5--2- Q-BEZER)4-PEEERE (45g, 163 mmol) T “EF L (So0mL) 1, FH=2ZF%

(11.31 mL, 81.52 mmol) X} FHIEREEEE (3.73 g, 19.56 mmol) JIN ERE M. RS YT =EMEE 16 /NG,

LCMS Y5l & R RIE 2R 5 &AL KE T (250 mL) K, B H 28R ZEEEE L (50 mLx3), f HUHH K (S0mL)
FIEhK (50mL) e, HATKBEMNTE, i, BERRE GRS, 2 IEAALE R 4.8 g 2-(4-V8-2-Fk
Hos R EIREE) 2 - 4- LIS AR R .

MS (EST) M/Z: 429.0 [M+H]".

'"H NMR (400 MHz, DMSO-d,): § 9.81 (s, 1H), 7.78 (d, J = 6.4 Hz, 2H), 7.74 (s, 1H), 7.42 (d, J= 6.8 Hz, 2H), 6.81 (s,
1H), 4.46 — 4.43 (m, 4H), 3.96 (s, 3H), 2.40 (s, 3H).

IR C: K 2-(4-1R-2- B EE-S- A B R E) 45 -4- RN (4.8 g, 11.21mmol) ¥ T PYZULIE (50 mL)
W, IS4EHE (16.82 L, 16.82 mmol) T 0°C MMIA Bk R BiiE. FrEETE 0°C THEHE 1 /.

LCMS Wl e m R R K 5, FIPUSUEIRE (50 mL) #%E, Bk ARERE (430 HHTEK, HEIH: 30
kb, 1LVE, VERIRAEEIIHE, HIEMAGERALEF] 2.7 g 2-(4-T-2-(FB FH)-5- PR R ) 2 B -4- I L RS
fi& .

MS (EST) M/Z: 453.1 [M+Na]".

'"H NMR (400 MHz, DMSO-d): & 7.79 (d, J = 8.2 Hz, 2H). 7.46 (d, J = 8.2 Hz, 2H). 7.43 (s, 1H). 6.65 (s, 1H), 4.36 —
4.31 (m, 2H), 4.29 (s, 2H), 4.26 — 4.22 (m, 2H), 3.81 (s, 3H), 2.41 (s, 3H).

HTED: KA (031 g, 7.53 mmol, 60wt%) T N,N- " FHEFEUHE (20 mL), FM5 2-(4-L-2-(FF FF 35)-5-F
AR 2 4- LTRSS (2.7 g, 6.27 mmoD) I NN- " HIRHIEER (10 mL) BHBHIME R, g
{8 (0.1 g) MARMWH, BTERASYINHAE 80°C FHHiiH: 2 .

LCMS WEiR IR EETR, B SVR M ZE =R . K (150 mL) FF¢, BAZEBRAE (100mLx3) FE. HHUAH
FEK (100 mLx3) ¥eik, TRMBRGITE. dEiT. SR EMEEEAEE 1.3 ¢ 798-8-FEH-2,3- 24
-SH-Z8 3 [e][1,4] — E U PsE.

MS (ESD) M/Z: 259.0 [M+H]".

'"H NMR (400 MHz, DMSO-dj): § 7.49 (s, 1H), 6.80 (s, 1H), 4.55 (s, 2H), 4.05 — 4.04 (m, 2H), 3.90 — 3.88 (m, 2H), 3.81
(s, 3H).

IR E: 18 7-8-8- 5 2-2,3- “ E-SH-K I [e][1,4] = 43P Bk (1.3 g, 5.04 mmol) & T UEMLR (20 mL)> H,
R R BRIR E-78°C, T ZIEE TRIMET 248 (2.22 mL, 5.54mmol, 2.5 M), NS )GTE%EE T HEE 40 2048,
B TR TR (149 g, 6.05 mmol) FIVIERRIRAMK (5 mL) WA BN, SR SWERSEF T, &
1BFt2-30°C. BANFE 1.5 /M.
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LCMS Il & ERE R 5 RSB B TK P R A KR (S0mL), FAH AR AES (100 mLx3)  FEHL, A
FUHFEK (100 mLx3) $ei, JKBRESEAT%. i8R . WM& EMSER 1.0 g 7-CFiRE)-8-HF F2E-2,3-
TE-SH-ZEH el [1,4] —FAFR B

MS (ESD) M/Z: 303.0 [M+H]".

"H NMR (400 MHz, DMSO-d,): § 7.29 — 7.21 (m, 5H), 7.16 (s, 1H), 6.69 (s, 1H), 4.51 (s, 2H), 4.08 (s, 2H), 4.02 — 4.00
(m, 2H), 3.88 — 3.78 (m, 2H), 3.79 (s, 3H).

BB F: A 7-CFRIE)-8- P A2 3- 5 -SH-FF [e][1,4] R Pk (400 mg, 1.32 mmol) T ZME/K (8.8
mL/0.8 mL) H, FARMEZE 0°C, HHER (640 mg) MA FIRRMNK. &5 Z&EH (520 mg, 2.64 mmol) JIA
SRR FTSIR-AWITE 0°C THERE 1 AN/ .

LCMS Il B RN & /5, ik (50 mL), 7KJEH 28 488 (100 mLx2) ¥eik, FAE/K (100 mL) viE, A
ToKTRERA T, B398, IERIET8 Bk &y, K& A IEAI AL PR IR 1 2] 160 mg 8- FF L 2E-2,3- — & -SH-2E 3 [e][1,4] =&
eI PRk 7- T A

MS (ESI) M/Z: 301.1 [M+Na]".

"H NMR (400 MHz, DMSO-d): 3 7.78 (s, 1H), 6.78 (s, 1H), 4.66 (s, 2H), 423 —4.21 (m, 2H), 4.15 — 4.02 (m, 5H), 3.79
(s, 3H).

BB G: o QHER-2 3. TS SH-FF ][ 1,4] B SRR LE-7-THBEEL (160 mg, 0.58 mmaol) AN 6-((1H-FLME-1-3)
FE)-4-H AR I [d) FB-3-1% (70 mg, 0.29 mmol) FTMLRE (2 mL) H, BAEEE, HAMENHRE 100°C Kk
I RN

LCMS M S rERE A, BRVBHFEEER, HZRAR (10mL) Ak (10mL) #F, HAZEK (50mL)
WEANE, AYMERRR TG, 95 WRS, M E R A ik 411521 30 mg N-(6-((1H-MEME-1 -5 FEL)-4-
B LR T [d] 7 -3 55)-8- FF L 55 -2,3- E-SH-2K F ][ 1,4] — B AR B de-7- WAL A%

MS (ESI) M/Z: 4872 [M+H]".

"H NMR (400 MHz, DMSO-dy): & 10.04 (s, 1H), 7.88 (d, J=2.2 Hz, 1H), 7.71 (s, 1H), 7.49 (s, 1H), 6.83 (d, J = 4.6 Hz,
2H), 6.74 (s, 1H), 6.30 (t, J= 2.0 Hz, 1H), 5.44 (s, 2H), 4.63 (s, 2H), 4.14 (d, J = 4.8 Hz, 21), 3.91 (d, J= 4.8 Hz, 2H), 3.84 (s,
3H), 3.75 (s, 3H).

SCHER 10:

N-(6-((1H-IHL e-1-2) B L) -4- R E 2 6 9 [d) S B I -3- )-8 FP A -2, 3- —&-SH-28 3 [e][1,4] & 4431 B -9- T TE

it
™~ -0
P et
N —N
H
e 0
o
o]
Jiﬁ B2 -
~o
Br
o N - > o~ OTs >
step A step B step C - step D
~
"o 0 qp
Br S\CI
—_— — >
O/\/OTS - o ’; sep H
step E step step
HO b 0
(;[ ﬂ“
t5¥110
BAE IR

BT, A: ERAEPT, B 2-BREAREREEFRE (5g 329 mmol) M=E1LE (439 g 329 mmol) FT —

30



10

15

20

25

30

35

40

45

50

55

WO 2025/007873 PCT/CN2024/103239

Fige (50mL) 1, AHZE20C 5, WMKRE (5.26g 32.9 mmol), Zih Z7AEZIR N 16 /N

LCMS Wil SR FR R N 52 4005, RN IM 258 (100 mL) K. MIN TSk (100 mL) ZEE, Fdfn
THEREN (100 mL), 7K (100mL) FIRIE /K (100 mLx3) ¥e¥s, T/AKBRIREET 1R, Uk, JERRERYE. T8
REYRERAL BT 55 3.26 g 3-5-2- 5 4- P E IR,

MS (EST) M/Z: 231.0, 233.0 [M+H]".

'"H NMR (400 MHz, DMSO-dy): 8 11.69 (s, 1H), 9.88 (s, 1H), 7.82 (d, /= 8.8 Hz, 1H), 6.91 (d, J = 8.8 Hz, 1H), 3.97 (s,
3H).
HBB: FEESRMEPT, M 3-R-2-FEAFEREFFRE (7 g 304 mmol) FI2-JR-1-FF (5.7 g, 45.6 mmol) HIZ
& (70 mL) AW A IMANRERGF (12.6 g,91.3 mmol) FIHULAT (0.5 g, 3.0 mmol). 1% N EHRTE 80°C FHif: 16 /M.

LCMS 5l B RE 4 HANE R G, RN LR 28 (100 mL) 1, HyE, ZBRAEE (200 mL) HgdEit,
RO R IRYE . RS WAL AT R Y, 93] 6 ¢ BAar=4 3-1R-2-Q- A 25830 4-F R A R F R,

MS (ESI) M/Z: 275.0, 277.0 [M+HT".

IR C: ERASRYT, 45 3-IR-2-Q-FHE LA E)-4-FEERHE (6.g,21.9 mmol) M=% (6.6 g, 65.7 mmol)
BT Z&F R (60mL) 1, AHZE 0°C I, ZImIN FAMEE (6.2 g, 32.8 mmol), ZAKRAER NHEE 16 D
it

LCMS Wil & Bk R N 524 i, RBVEIIAK (200 mL> %K, IIAZ& W4 (200 mL) ZEE, A UM H A0

Fhok (200 mL) Pevk, LARMEBREET S, o8, WBBRRESE. IR ESYEREENGS] 5 g 2-(2-1R-6-F Rt H-3-
4R R S ) 2. 3 -4 F R IR T R i

MS (ESI) M/Z: 427.0, 429.0 [M+H] *.

SBTD: ERSRY T, WO T 2-2-8-6-F M E-3-F A R E ) 2. 58 -4- A KB EE (S g, 11.7 mmol) FUTE
KIS PRI E W (50mL) 2B RIS EHE (14 mL, 14 mmol), FUSERTE 0°C 2k SN A/ Nt

LCMS B7n R FERSG s IIATRKATRARRERE (50 g), BEHE 30 Bh 2, HyE, H OB AEG (100 mLx3)
VRt SRR S 5 AT R 5k S D A B AL B B H b= 3 g 2-(2-1R-6-GR I EL)-3- A B R A ) S 2k -4- PR R
RS .

MS (ESI) M/Z: 413.0, 415.0 [M-18+H]".

BB®E: £RSA T, MELE (335 mg, 8.4 mmol, 60wt%) FIELLER (116 mg, 0.7 mmol) FITE/AK NN-— FIZ
HEE (20 mL) B 22 BN 2-Q2-1R-6-(F2 H 0)-3- A B 2R AR ) 2 B -4-FH LR R (3 g, 7.0 mmol) [ FE7K
NN-"HIEFRIE (5mL) iR BRMNERE 70°C MR 1 /N

LCMS Ml R 5 s, RMIBEEEEIFEEMAK (100 mL), FZEZEE (100 mLx3) ZH, UEG P
FHAMEAMEAAT (100 mLx3) ¥k, JoKBIERIT &, U8, ISk IRYE 5 B 8 st = E r b 42 2 B A
P g 9-9R-8-H -2 3- & -SH-ORF[e][1 4] AR Bk

MS (ESI) M/Z: 259.0, 261.0 [M+H]".

HBE: ERSRIT, B 9-VH-8-FEEE-23- T E-SH- A [e][ L 4] —F R BESE (630 mg, 2.4 mmol) ¥ TPUSE
BRI (5mL) W, FEEZE-78°C, WA T 348 (2.1 mL, 2.68 mmol), FF¥EI%IEEF FHiH: 30 408, 7-78°C THN 1,2-
THE TG (720 mg, 2.9 mmol) RIPIELNE (SmlL) KRS, FARIREE THEE 30 246, HAESZ=ETH
H 1N .

LCMS I8 7 R R B 52 45 » RNV BIN 2.8 2L B8 AV AN S AL 8 R Ak =7, 2B, FIAEAN & k7K (100 mL)
Ve, JCKIREREET5, uE, JERIRIRSS . iR SWEREEENTE3] 300 mg 9-CFiidE)-8-F&H-2,3- —S-5H-
HI[e][1,4] =B LBk .

MS (EST) M/Z: 303.1 [M+HT".

"H NMR (400 MHz, DMSO-dy): § 7.26 — 7.08 (m, 6H), 6.69 (d, J= 8.4 Hz, 1H), 4.49 (s, 2H), 4.01 (s, 2H), 3.81 (s, SH),
3.74 - 3.64 (m, 2H).

BT, G: TRSMRT T, B o-CEMA)-8-FER-2.3- E-5SH-ZEH[e][ 1L 4] - E LB (150 mg, 0.44 mmol) Al

EFR (213 mg, 3.55 mmol) ¥¥ 7K (044 mL) FNZJE (4.84 mL) 1, FERZE 0°C, WA &I H (174.8 mg, 0.89 mmol),
ZARRAE 0°C RHCEE 1 /NS

LCMS B SR B N E4 s, RNEMAZBZEE (100 mL) #F., H/K (100 mLx3) iR (100
mL) Pedk, TARKBBRETER, oy, JEREERSE. FARAEREENEE] 110 mg 8-H & HE-2,3-—&-5SH-AIf
[e][1,4] — SRR Pee-9-THIE 5 -

MS (ESD) M/Z: 301.0 [M+Na]".

HFBEH: EERSRPT, 38 & PEEE-23- T 4-SH- I [e][1,4] — SR B 47-9-FB R (110 mg, 0.39 mmol) 0
6-((TH-MEmE-1-38) A 55 -4- T 3L 28 T [d] B e -3- % (48.3 mg, 0.20 mmol) 3BT HENE (2mL) Y, %4k RTE 100°C i
TR T 3 N

LCMS 5l S R N 52405, RNTRIMAZKR (SomL) 1, IIAZBRZEE (S0mL) #E, RIMAI&HK (30
mL)PEs, ToAKBREREN T, G, TR e dn . TR A4 R Ml 4 2 5 13.6 mg N-(6-((1H-TE -1 -3 5 -4-
R B (] P -3 3)-8- H AR -2 3- & -SH- P[] [1,4) L2 PR B he-9- T Ak e

MS (ESI) M/Z: 487.2 [M+H]".

'H NMR (400 MHz, DMSO-d,): § 10.01 (s, 1H), 7.88 (d, J = 2.2 Hz, 1H). 749 (t. J = 5.6 Hz, 2H), 6.85 (d, /= 8.8 Hz,
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2H), 6.75 (s, 1H), 6.30 {t, J = 2.0 Hz, 1H), 5.44 (s, 2H), 4.57 (s, 2H), 4.06 — 3.99 (m, 2H), 3.93 — 3.87 (m, 2H), 3.82 (s, 3H),
3.74 (s, 3H).

SHE) 11:

N-(6-((UH-REE 18e - 1 -5 ) BV ) -4- B G0 B O 5 [ d] R B e -3-3)-3,3- —L-7- R B -3 4- & 2H-2R 3 [b] [ 1,4] 243K BR

Kt -6-THA L
~ -0
? oo M @
SN N—N
H
Q o
oyz \
F
F
S 2 «
HO/YOH —— 1507 X oTs
FF FF

Br
e Q ——>» 0 _— 0 _—
OH 0
OH step B © step C OL% step D \,2 step E
F F F
F F F
~ -0
1 Q\S//? /I\LQ\/O
N N
H
R g
o\_jz \
F
F
tam1l
BAED B

BB A: BRSSP T, ¥ 2,2-78&85-1.3-78 (1 g, 8.9 mmol) 1= (6.2 mL, 44.6 mmol) ¥ T & H ¥t (10
mL) 1, BEIE 0°C 5. L\ FREBE (5.1 g, 268 mmol), ZERERE FHiHE 16 .

LCMS Wil & R ER RN 4, BMBIAK (100 mL) #K, IMATEFLE (100 mL) ZEHL, B A5
TEK (100 mL) e, TOKIREREL T8, 98, JSWUR RS . TR A WRERAE EITER] 4.39 ¢ 2,2- “H A ke-1,3-
A (4-F B RES) .

MS (ESI) M/Z: 421.0 [M+H]".

BR|B: AESRAT, 3R FEER12-T8 (7 g 321 mmol), 2.2- " F HKu-1,3- T F 0 (4-F H KRR
Fig) (20.3 g, 48.2 mmol) FIFRERET (6.7 g, 48.2 mmol) AT NN-ZHEEMIE (70 mL) A, Z{IRATE 120°C THEEE 1
/N

LCMS Wil 8 Bk N E 4 Ta, RABEIMABMEAEER (200mL) F, A ZE 28 (200mL) #kE, A
K (200 mL) FAEAEERA (200 mL)> ¥ovk, JO/KEREREETHE, U8, JRRRURERYE. T RA YRR B A2
212 g 6-7R-3,3- Z - 7-FHEIE-3 4- “ S 2H-EHF[b][1.4 " AL .

MS (ESI) M/Z: 295.0, 297.0 [M+H]".

B C: TREETT. & 6-7-33- T R-7-FRE-34- "S- 2H-2K I [b][1,4] “E =B (1.95 g, 6.6 mmol) ¥
FIUEMER (20 mL) F, BEZE-78°C, BT EME (5.6 mL), FHEZREFHEE 30 94, 7E-78°C FHhn 1,2
AR TR (1.96 g, 8.0 mmol) PSRRI (5 mL) FIRAEWE, ARG T HEE 30 /080, FIHRZ=HE THi
1N .

LCMS W5 8 7 JEURE R 52 4 i SONE VR BIN 2018 2 BS A AN S AL S R S i v o, 2R, FARAN & EE 7K (100 mL)
Yok, TKERPREET 1, Wyl WEHORERSE . FTRRESMERIEENTEE] 650 mg 6-(FAiAL)-3,3- /R-7-FH H 3,4
TE2H R O][LA A SR .

MS (ESD M/Z: 339.1 [M+H]".

FBD: ARSHERFT, 1 6-(Find)-3,3-ZH-7-FFAH-3,4- ZH2H- I H [b][1,4] ZF 4B (150 mg, 0.44
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mmol) FIEEER (213 mg, 3.55 mmol) BT 7K (044 mL) FIZFE (4.84mL) &, FRIEE 0°C, A Z&EHE (174.8 mg,
0.89 mmol), R RTE 0°C FHHE | /M.

LCMS il B ER RN 724 e, RIMRIMAZER 288 (100 mL) #R, 7K (100 mLx3) FIEAEEAK (100
mL) Pk, TARBBE TR, LiE, JEAUREIRSE. iR GMERMENRE] 120 mg 3,3-Z6H-7-FEE-34- 25
S2H-ZRFE[B][1,4] — A F A B -6 R ik 5

MS (ESD) M/Z: 337.0 [M+Nal".

BBE: AR SRY T 3,3- 8- 7-F A IE-3,4- 5 -2H- 2 I [b][1,4] — 5243 B ke -6- A 50 120 mg, 0.38 mmol)
AT 6-((VH-MEME- | -2 ) B L )-4- FE A L 635 [ d) 7B ME-3-1% (46.6 mg, 0.19 mmol) ¥ THERE (2 mL) A, iZfRARAE 100°C
TR S AF AW 3 /N

LCMS Wil Sor FR RN 52 2 5, RSEIMAK (5omL) 1, IIAZESZE (50 mL) #iks, RMfaihi (30
mL) VR, To/KEREREN 1, TR, MR VRS . TR E A A K M &8 2 15.7 mg N-(6-((1H-IEME-1-55) FH 55y -4-
P L I [d] R M- 3-2E)-3 3- T 4-7- AR 3 -3.4- & 2H-EIF[b][ 1 4] — AR FF Bk -6- TR

MS (ESI) M/Z: 523.2 [M+H] ",

"H NMR (400 MHz, DMSO-d): § 10.32 (s, 1H), 7.88 (d, J = 2.2 Hz, 1H), 7.50 (s, 1H), 7.36 (d, /= 9.2 Hz, 1H), 6.92 (d,
J=92Hz, 1H), 6.84 (s, 1H), 6.75 (s, LH), 6.30 (t, /= 1.8 Hz, 1H), 5.45 (s, 2H), 4.36 — 4.30 (m, 4H), 3.82 (s, 3H), 3.72 (s,
3H).

EHEF] 12:
N=(6-((1H-L PR-1-58) B 0)-5-8 [ d | R T k- 36 - 7- F S -3, 4- -2 H-ZR 3 [b11,4] — S 2 3F B -6~ B i
™o Q QP N-C &
o
H
0
o/ i
RNIEELE -

F F F F

Br Br Br NC -
» - = - —_—  —
\©\¢O \©\/OH NQ ‘ c \©\/Nlt|:‘> ¢ D
step B siep step
1 step A L P £ F
0 00 N9 =

N-Q o \\S// | m

| @ N N-N
HyN N-N ——— H

o]
step E F
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BARHIR:
BT A: H A-E-25-ZHAFEE (5¢,22.62 mmol) ETPUEMIE (S0mL) 1, A REE 0°C, FHEIIERE
(24.88 mL, 24.88 mmol) I _ERERF . BT R &Y RREE S Tk 30 8.

LCMS R RBEEH, TIATKERERE (20 ), Hidk 30 7%p, idhe, 1EUHHE IS RMYLART R (50 mLx2),
AT T5, JuE, BeTE 43 g Ml 4-1R-25-“HCRHEE.

MS (ESD) M/Z: 205.0 [M-18+H]".

SEB: 4E25- " RmAFEE (3.8g, 17.04mmol) BT L (50mL), FSHREE (833 g, 25.56mmol) F1
N-FREE e (2,74 g, 18.74 mmol) IABIR PR F, FI{FESWINIRE 70°C 8L+t 2 /et

LCMS M5l & R 2k fa, By iR, i, iRy 5 A s, R EAelaaiss s g
1-(4-¥R1-2,5- R E)- 1 H-ME e,

MS (ESI) M/Z: 273.0 [M+H]".

"H NMR (400 MHz, DMSO-d,): 8 7.85 (d, J = 2.2 Hz, TH), 7.77 (dd, J = 9.0, 5.8 Hz, 1H), 7.49 (d, J = 1.6 Hz, 1H), 7.16
(dd. J= 8.8, 6.4 Hz, 1H), 6.29 (t, J= 2.0 Hz, 1H), 5.37 (s, 2H).

HIE C: 44 1-(4-3-2,5- HEEE)-1TH-MME (3.5 g, 12.86 mmol) ¥ T N,N-—HIEFEE (20 mL) W, FIGEUL
A (2.3 g,25.72 mmol) AN B S R . ATEESINFAZ 150°C fide 7 /N,

LCMS Iaill & Rk G, RN M E=ER. i, REH O E (50 mLx3) ZKH, K (30 mLx2) ¥k,
K (50 mLx2) ¥t, oK e T 1%, Ve /S ME &L, M S IEAH BB A 2E4k 19 2] 1.05 g 4-((LH-MEME- 1 -2 T ED)-2 5-
CHEAKFH.

MS (ESI) M/Z: 220.0 [M+H]".

'"H NMR (400 MHz, CDCly): 8 7.61 (d, J= 1.6 Hz, 1H), 7.50 (d, J= 2.2 Hz, 1H), 7.35 (dd, J= 8.4, 5.0 Hz, 1H), 6.80 (dd,
J=8.4,5.6Hz, 1H), 6.36 (t, J= 2.2 Hz, 1H), 5.41 (s, 2H).
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B8 D: K 4-((TH-MEME- 1) B -2 5- T /K B (150 mg, 0.68 mmol) ¥+ N,N- H L LR AIK (2.1 mL/0.3
mL) A, N-BREZEE (154 mg, 2.05 mmol) FAEEREE (283 mg, 2.05 mmol) A LIRS M. FTEEEYTE 60°C
TR 2 BB .

LCMS Rl S R RE, BRNEBEEER, HIBROE (50mL) Fike, HAKEE (30 mLx3), A%
K (50 mL) HIREVLR, AVMEAGRA TR, ISR, A EAE A i 53] 80 mg 6-((1H-MEME-1-4)
FH Y- 5- 3 A8 I F[d] S -3 Ji

MS (ESI) M/Z: 2332 [M+H]",

"H NMR (400 MHz, DMSO-d,): 6 7.85 (d, J= 2.2 Hz, 1H), 7.65 (d, /= 9.2 Hz, 1H), 7.49 (d, J= 1.6 Hz, 1H), 7.13 (d. J
= 5.6 Hz, 1H), 6.45 (s, 2H), 6.30 (t, J=2.0 Hz, 1H), 5.48 (s, 2H).

BBE: §4 7-H8IE-3,4- "5 2H- K F[b][1,4] = B4R Biki-6-TEBEEL (120 mg, 0.42 mmol) FlI 6-((1H-ALME-1-5)
FHEL)-5- R JF[d]) S B3 (50 mg, 0.21 mmol) ¥ATHERE (2 mL) 2, BSEHE, HMEMAZE 100°C KW 4
/BT

LCMS Il @ mRhE &G, FRNVERRER, HZKAE (10 mL) AR (10 mL) #¥, HFAEK (50mL)
Ve A AR, AYAR IR T 5, 985S, N kAR B H] AL 01F 3 50 mg N-(6-((1H-RLME-1-J5) H EK)-5-
SRR [d] e 327 F AR R -3,4- - 2H- TR R [b][1,4] S A R Bt -6- R

MS (EST) M/Z: 4752 [M+HT".

'H NMR (400 MHz, DMSO-d,): & 11.66 (s, 1H), 7.88 — 7.84 (m, 2H), 7.49 (d, J= 1.6 Hz, 1H), 7.27 (d, J= 5.4 Hz, H),
7.21(d, J=9.2 Hz, 1H), 6.76 (d, J = 9.2 Hz, 1H), 6.30 (t, J = 2.2 Hz, 1H), 5.51 (s, 2H), 4.10 — 4.03 (m, 2H), 4.01 — 3.94 (m,
2H), 3.66 (s, 3H), 2.09 — 1.98 (m, 2H).

L 13:

N-(6-((LH- P 18- 1-328) F ) -5-( 380 B U0 38 [d) S B I-3-3)- 7- PR L -3 4- T -2H-8 3 b [1,4] R RFF RS

-6-Tl Pt
~ -0
LI~ 0
N
O
o )~
RN G

NC
\©\W OH o oL — »
step A

F o o© step B F step C F,© © step D
T T
\Q\/OH - \<j\/ //> /KQ\/ -
step E F step F step G

™~ -0
(o) O\\ //O N’ m
S\N N—N
H
A
Q F
R
k5113

BIESE:
BBA: FRT, H4R5-F-2-FEFLFRPR (4 g 16.1 mmol) T NN-ZFEFEE (40 mL) =, A

SEEETR (10mL, 2M), VKAKE FIMNCGE R F 2R — 28 (6.4 g 24.1 mmol), VKK FHi$E 2 AN,

LCMS 15 & JFURE R 52 4 o RSEVIOIN N @UALERVAVR (100 mL), Z.88 B8 (100 mL)FEEN 2 ¥k, A HLFEHK (100

mL) ¥, MAEEK (100 mL) ¥i, TORMBTE, i, RERYE, 1§34 g4-R-2-(C R FEE)-5-5RFR.

MS (ESI) M/Z: 285.0 [M+H]".
B! B: W 4B (CRIEIE)-S-ERTE (4g 14.1 mmol) BT NN-THIEHERZ (30 mL) 1, AnAGRES 4P
(3.9 g, 282 mmol), HHMBLFHE (3.0 g 21.1 mmol), ZiRH A 2 M.
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LCMS Wil Eon BB N s 4. RMVEIIAK (150 mL), ZBRZHES (100 mL) #XH 2 ¥k, AHLHAZK (100 mL)
Bk, MATEEIOK (100 mL) BE¥k. TC/KERERANTHE. VR, WUEIRAE. ATARRLS FTRERCHE AT A LS ] 3.2 g 4-R
2-( RS- FOK PR TR

MS (ESI) M/Z: 299.1 [M+H]".

"HNMR (400 MHz, CDCl3) § 7.67 (d, J=8.0 Hz, 1H), 7.52 (d, J = 5.6 Hz, 1H), 6.54 (t, J= 74 Hz, 1H), 3.93 (s, 3H).

BT C: 1] 4-R-2-(C R EI)-S-B K TR TR (32 g, 10.7 mmol) W T NN-—FEMRIE (15mL) KEE.
IS (1.93 g, 21.4 mmol), P FEZE 150°C, fit#k 5 A,

LCMS W5l S R 2R J5, RN ZK (100 mL), ZFZFE (150 mL) ZEEL, HHLAAA K (100 mL) ¥,
oK (100mL) Ve, W WRYE, PSR HEEREEATAE B 2.1 g 4-FE-2-( TR/ P EE)-5- B0 W IR s

MS (EST) M/Z: 246.1 [M+HT".

BED: BRET, 4-FE2-(CHRFEE-S-FEFBEFE (500 mg, 2.04 mmol) T HEE (10mL) H, MAE
{bAH (155 mg, 4.08 mmol), FIRHEEE 2 NS

LCMS I8 R R B 524 RN IIAK (50 mL), #i#E 10 704F, & F Lt (50 mL) ZEHC 2 Kk, HALHEA
7K (50mL) ¥k, WHIEEAK (50 mL) $Eis, Jo/KIRERENTEE, ol Wk, 1§ 420 mg F A 5-(Z 5 EAL)-2-
WA-(FRRE)TE.

MS (EST) M/Z: 218.3 [M+HT".

BBE: ZW T, B S-(CHRFED-2-FA-EFE)FTH (420 mg, 1.94 mmol) HF L5E (10mL) H, AR
i (126 g 3.88 mmol), 1-(FFIEERARLIL)-1H-HEME (340 mg, 2.33 mmol), THEZE 70°C, #itdk 2 /At

LCMS IS5l B RS < m, RMBIMAK (50 mL), ZERZHEE (100 mL) 2B, HHATAK (50 mL) ¥,
AR ERAK (50 mLD $h¥k, To/KERERGNT 6, 1 yE, VR, VR4S, Brfsd i Al e = AT 24045 274 380 mg 4-((1H-
HE - 1356 B R ) 5o R L) 2- R TS

MS (ESD) M/Z: 268.1 [M+H]".

'H NMR (400 MHz, CDCl,): & 7.61 (d, J= 1.6 Hz, 1H), 7.49 (d, /= 2.4 Hz, |H), 7.44 (d, /= 5.6 Hz, 1H). 6.72 (d, J =
8.8 Hz, 1H), 6.57 (1, J = 72 Hz, 1H), 6.37 (t, J = 2.0 Hz, 1H), 5.41 (s, 2H).

WIRF: =R B 4-((1H-MEM-1 B FE)-S-(C /M FEE)-2-FARIE (380 mg, 1.42 mmol) T NN-—FEH
Bii%Z (7 mL) M7K (1 mL) 5, M N-FZEZHHE (427 mg, 5.68 mmol), BRIEHH (783 mg, 5.68 mmol), THEZE 60°C,
iEE 3 /NAT

LCMS Wi EoR ERNE R G, RN K (S0mL), ZFAZFE (100mL) 2B, FHAEHK (SomL) ¥k,
AEEAK (S0mL) ek, TKREBETE, U8, AT, &4, Mo AR EAT a5 2] 280 mg 6-((1H-mkm:
-1-38) FH3)-5-( 9 AR AU ) AR IR [d] 7 e-3- i

MS (EST) M/Z: 281.3 [M+H]".

"H NMR (400 MHz, DMSO-d,): & 7.84 (d, J=2.0 Hz, 1H), 7.74 (s, 1H), 7.51 (d,J = 1.6 Hz, 1H), 7.15 (t, J= 74 Hz, 1H),
6.95 (s, 1H), 6.50 (5, 2H), 6.32 (t, J = 2.0 Hz, 1H), 5.46 (5, 2H).

BB G: G 6-((TH-IHE MR- 128 FF 28-S U 138 28 HE[d ] 55 % ME-3-F% (50 mg, 0.179 mmol) I 7-F4JE-3,4- 51
S2H-ZEFF[B][1,4] —E Z 3 D -6-FEF S (99 mg, 0.358 mmol) ¥ T TL/KMNE (1.5 mL). 24T 100°C N 3 /)
i .

LCMS Il BrFERE RS, MRS R INEAEER 30mL), LBRAME (30mL=x2) ZEHL, GIFFHAE.
APHEEHAK GomL) ¥, WAEZAK (30mL) PiFk, TRIRMINTER, DU, WRRYE. s S H] %2l
{LAFE] 55 mg N-(6-((1H-ME M- 1-Fo) B L) 5-( Z 3 AR B AR [d] 7 G e -3-2)-7- R 48 563, 4- & -2H- R [b][ 1 4] A2
PR B SE-6- TR I .

MS (ESI) M/Z: 523.2 [M+H]".

"H NMR (500 MHz, DMSO-dy): 8 11.69 (s, 1H), 7.98 (s, 1H), 7.84 (d, /= 2.0 Hz, 1H), 7.51 (d, J= 1.2 Hz, 1H), 7.21 (d,
J=92Hz 1H), 7.18 (t, J= 73.2 Hz, 1H), 7.07 (s, 1H), 6.75 (d, J= 9.2 Hz, 1H), 6.32 (t, /= 2.0 Hz, 1H), 5.48 (s, 2H), 4.06 (t,
J=52Hz, 2H), 3.98 (t, /= 5.6 Hz, 2H), 3.64 (s, 3H), 2.06 - 2.02 (m, 2H).

LHE] 14:

N-(6-((LH- AL - 1-55) F 28)-5-BF PR 22 25 3 [ d] R TR E-3-35)- 7- FR B 6 -3,4- — & 2H-Z 3 [b] [1,4] =B 3 B i -6- T ik
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NC
step A step B step C 0 step D
NH, ©
N-Q
; P,
HaN N—~N
step E step F step G
™~ -0
5 N, Y

=z
[
z

J

514
BRI

FBA:. EFESHEFT, & 6MHCIKIFR (100mL) MK (50 mL) FRAEETIIN -2 R 4-H-5-FEH
BS S (5.0 g, 202 mmol), FFIRZ0°C T, WANTIHEEN (1.47 g, 21.2 mmol) 7K (10 mL) ¥R, FH4EAH [FIR L
TR LR, S ARSI T R AR (6.7 g, 40.5 mmol) HIZK (10mL) W, RMIREETHEZE 25°C IFgk
e 16 /NS

LCMS 5 S7n FOR S N 524 e, RN ZBR 2288 (100 mL) th, 338, ZFZES (100 mL) ¥EHIED:, &
TRBURIRYE . R EMTai LTS R Y, 53] 6.4 g 4-1R-5-F-2-HUAQ K AR FIfg

MS (ESI) M/Z: 358.9, 360.9 [M+H]".

BBWB: AR T, 4005 2-BREFRFE (6.4 g 17.9 mmol), AR (1.84 g, 21.5 mmol),
T4 (11.6 g, 42.4 mmol) A1 1,1-X(AEER) — R — &AL (1.3 g, 1.8 mmol) ¥FT [ 4-"F A (100 mL) =,
FONEREE 100°C FRak s HE 3 /R

LCMS Wil & FR R N 524 )5, RMWIAN 2B 4B (100 mL) , 3, 2B ZEE (100 mL) Beiuedt, uE
R IRYE . R B AL AT Ry, B3 3.5 g 4-0-2- 3 N E-S-FUR TR H IS

MS (ESI) M/Z: 273.0, 275.0 [M+H]"

BB C: AR T, 1 4-B-2- 0K E-5-FIRE FERFNE (3.5 g 12.9 mmol) AITL/K N,N-—H 3 HF B (30 mL)
B INANEAL I (2.3 g, 25.7 mmol), JRISRAE 130°C FHERE 16 /N .

LCMS &7 RN FERRSE, R MR I ARSI KERR (S0mL) #K, &¥E, AR ZAREEER (100
mLx3), FAEFEAHNER (100 mL) Pk, RS 5, I8, JRIEAEHREEN4MEE 1.3 g 4-F72k-2-
PRI EE-5- 5ok R I .

MS (EST) M/Z: 220.1 [M+HT".

BED: RS T, B 4-FHE2-HNE-S-FRFRAEE (13 g 5.9 mmol) T H/KIEIE (15mL) #,
0°C MeglgmniE L (5.9 mL, 11.9 mmol, 2M & T USRI /5, RNEZEFHR A 25°C HrHHE N 2 /AT,

LCMS ISR M52 /5, 0°C K Al N IR HR 221895 i 30 mL K, FAZEEZEE (50 mLx3) FEL, MASLP7KIER

(100mL) PE¥s, TOKBREREAT SR, UE, JEHUREWREE, 153 1.1 g - E-2-F-4-(RHE) TG .

MS (ESI) M/Z: 192.1 [M+H]".

'"H NMR (400 MHz, DMSO-d,): 5 7.46 (dd, J=19.6, 8.6 Hz, 2H), 5.60 (t, J= 5.4 Hz, 1H), 4.75 (d, /= 5.4 Hz, 2H), 1.89
—1.78 (m, 1H), 0.93 — 0.86 (m, 2I), 0.72 — 0.64 (m, 2H).

BTWE: TRAARP T, B S-IHAE2-F-4-EF )R (1.1 g 5.7 mmol), 1-(FFHEBEMEES)-1H-IEME (1.0 g, 6.9
mmol) FIERER4E (3.75 g, 11.5 mmol) T ZJE (10mL) H, ZHMATE 70°C THiHE 2 M.

LCMS Bl Bon BRI RN 245, RN LB LR (50 mL) J1, 38, ZREZEE (100 mL) #iEuest,
VORUE RS . FEREE EWT AL TS Y, 58 1.0 g 4-((IH-HEP-1-3) )-SR -2- B B I .

MS (ESD) M/Z: 242.2 [M+HT".

BB ERAHEPT, B N-REZER (186.7 mg, 2.5 mmol) FIBRESER (342.7 mg, 2.5 mmol) AT NN-—H
FEFFRAZ (7 mL) 7K (1 mLD RS AR, A 4-((LH-PIEPE- 1 -52) B 2 )-S- 34 7 -2 550K i (200 mg, 0.83 mmol),
ZMAERTE 60°C FHEHE 3 /NET .

LCMS Il s R R S 58 2 fa, RBEEIMAK (20mL) HyRK, JIAZEE LfE (50mLx3) ZHL, FEFIELL
BRIKEFI (S0mLx3) Peik, JoRBRERAN T, L0k, IENOR)E IR 4r . FIRERe AR EAT e b AT S sk &40, B 2] 60 mg 6-((1H-
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M- ] - ) R B )- S -3 P 8 245 0 [ d ] S T k- 32

MS (ESI) M/Z: 255.2 [M+H]".

BB, G: EESHET T, ¥ 6-((TH-MEMR-1 -3 FF -5 IR EE 0 - [d] 5 mE-3-i2 (50 mg, 0.20 mmol) Fl 7-F 584
-3.4- TS 2H-ZEH[b][1,4] E A B kE-6-THER, (85 mg, 0.31 mmol) VAT IC/AKMENE (1 mL) . 1% Nk R Ak
ST 100°C $HEE RN 4 NS

LCMS Ml R M52 iE, MRMERHPIMA S mL /KE KRN, AR (30 mLx3) 2, AEFIEMEER (50
mLx3) FIEFIEALAER (S0 mLx3) ek, JTOKRERAAT I, o8, JEBsUEWRYE, FiE A kAbm & (F
50 24k 5 5 58.5 mg H #5729 N-(6-(( | H-MEE- [-FE) F ) -5- 3R P4 B 2R [ ] e Rk -3-0)-7- LB -3,4- - 2H- 2K 3
[b][1,4] =55 35 B - 6- Tt it Jr «

MS (EST) M/Z: 497.3 [M+H]".

"H NMR (400 MHz, DMSO-d,): & 11.50 (s, 1H), 7.86 (d, J= 2.0 Hz, 1H), 7.79 (s, 1H), 7.54 (s, 1H), 7.21 (d, /= 9.2 Hz,
1H), 6.82 — 6.71 (m, 2H), 6.34 (1, J = 2.0 Hz, 1H), 5.66 (s, 2H), 4.10 — 3.93 (m, 4H), 3.64 (s, 3H), 2.08 — 1.98 (m, 3H), 1.02 —
0.95 (m, 2H), 0.65 — 0.54 (m, 2H).

SRR 15:

N-(6-((1H- AL - 1-5) F 2E)-5- FRARER 28 3 [d] 57 S - 3-5)- 7- R BB -3,4- 8- 2H-Z8 3 (bl [1,4] — B B i -6- Tk it

&
~ -0
\N N_N
H
0
O\,) /O
S B2k«
F F F B
Br Br NC NC
step C step D
il step A o 0 step B 0 0 P O P
~ -0
O oo N &
N’O S N\ f /
f> N—-N H
E—
0
step E /o step F od A
iA=L
e (B

SBIR A ERAAETIE T 4-382-5-F-2- R E K FER IS (4.0 g, 16.06 mmol> FITREREF (4.43 g, 32.12 mmol)
BITAER (35 mL) 1SRN 5 (1.20 mL, 19.27 mmol), RMEEEMETHE % 25°C JEgkihtd: 16 .

LCMS Il SR E R R N2 4R, RNBINAZBE 2.8 (30mL) #, idi, 28R (50 mL) YERiksh, R
BUEIRSE . B EMT 4 53] 3.9 g 4-1R-5-F-2- F AL K F R R

MS (EST) M/Z: 263.0, 265.0 [M+H]".

BB B: RSN, [ 4-98-5-5-2- FF 2R B g (3.9 g, 14.83 mmol) [IFE7K N,N-—FI & L% (30 mL)
R EEE I NG LT (2.66 g, 29.66 mmol). [N TE 130°C THEHE 16 /N .

LCMS &7 KM e AT m SO I AR S AR S (50 mL) ¥R, A O 88 AFRE AR HL (100 mLx3),
HEMEALAAT (100 mL) #evk, TKRERATR, I8, REEAGEAEBETAis s 1.6 g 4-FE-5-F-2-HR
FORHTRHRE.

MS (ESI) M/Z: 210 [M+H]".

"H NMR (400 MHz, CDCly) § 7.61 (d, J= 8.6 Hz, 1H), 7.15 (d, J= 4.8 Hz, 1H), 3.92 (d, J= 2.4 Hz, 6H).

BB C: LERRETT, B4 FESH2-FEEFFRPE (1.65 g, 7.89 mmol) #HTFLAKPUERLE (15 mL)
H, 0°C NEEmnmE s (7.89 mL, 7.89 mmol, 2M), i IN5E B ¥ R MRZZIE THRE S 25°C HIHE R 6 /N,

LCMS MR N 52 /5, 0°C R A SN i HH 18R in 30 mL /K, JHZERZ. B (50 mLx3) FEEL, MAIS L Aism

(100 mL) $i¥k, TOKIMEREA TR, 98, IRREWREE, B2 1.05 g Binr=9 2-F-4-GF FHL)-5-F &I,

MS (EST) M/Z: 182.1 [M+H]".

BBD: RSP, % 2-5-4-0F FE)-5-FEETH (300 mg, 1.66 mmol), 1-(FF FEAEMEEL)-1H-MEM: (291 mg,
1.99 mmol) FIFRIEH (812 mg, 2.49 mmol) & T ZJEF (10 mL) &1, KRR A 70°C THEE 3 /i

LCMS Wil SR FR R N 5245, NN ZIR 2.8 (30mL) Y, id3E, ZFRZE (50 mL) ¥EiRiedt, JEW
R HRE. TR EHT A LS 3] 200 mg 4-((TH-RHEME- 138 RN -2- G- 5- A A LR i
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MS (ESI) M/Z: 232.2 [M+H] "

BBE: EERAET, % NFEZBK (259 mg, 3.46 mmol) FITRFREN (477 mg, 3.46 mmol) AT NN-— I
G (7mL) FIZK (1mL) FHREEERE, M 4-((TH-MEM-1-30) B - 2-f-5- F A (200 mg, 0.86 mmol),
ZAR B AE 60°C FHBLHE 16 /M.

5 LCMS il Em ER RN 240, REBIMAK 20mL) HEE, IMAZEBRZEE (50mLx3) ZH, FHEMELL
PUKIEIR (50mLx3) $EEk, TTRKIMEBETE, &8, JERBEHT. AEREZETZ8EE] 50 mg 6-((1H-REME-1-45)
R L)-5- TS R R [d] o -3 i
MS (ESI) M/Z: 245.1 [M+HT".
"H NMR (400 MHz, DMSO-d,): & 7.80 (d, J = 2.2 Hz, 1H), 7.50 (d, J = 1.6 Hz, 1H), 7.42 (s, 1H), 6.72 (s, 1H), 6.30 (s,
10 3H),5.38 (s, 2H), 3.84 (d, J = 12.6 Hz, 3H).

HBTF: RS T, B 6-((LH-E M- 158 B 5S)-5-FA R 2RI F [d] e lkMe-3- % (50 mg, 0.20 mmol) £ 7-F 4 5%
-3.4- A 2H-FRIF ][ 1 4] ZE AR P R-6-FEER R (85 mg, 0.31 mmol) IEF T /KM (1 mL) W, ZRNIRRERE
AR 100°C 2L R 4 /NAT

LCMS MM R M 5Eis, MRMNEHPIMA S mL K E KRN, FAZEAEE (10 mLx3) 28, AEEAEEm Qo

15 mLx3) Atfn S s (50 mL) Pesk, ToOKBRRREN T, ITvE. JEMURIEWRZE, KA P RO f] & it i (k15 51
49.2 mg N-(6-((1H-MEME-1-F6) HI3E)-5- F S RO TR [d] st - 3-30)-7- PR AR -3,4- & 2H-2R 01 [b][1,4] — B R M Pk -6-
P -

MS (EST) M/Z: 487.2 [M+HT".

'"H NMR (400 MHz, DMSO-dy): & 11.44 (s, 1H), 7.82 (d, /= 1.6 Hz, 1H), 7.62 (s, LH), 7.50 (d, /= 1.6 Hz, 1H), 7.21 (d,

20 J=92Hz 1H), 6.82 (s, 1H), 6.75 (d, J= 9.2 Hz, 1H), 6.30 (t, J = 2.0 Hz, 1H), 5.40 (s, 2H), 4.09 — 4.05 (m, 2H), 4.00 — 3.97
(m, 2H), 3.86 (s, 3H), 3.66 (s, 3H), 2.07 — 2.02 (m, 2H).

e 16:
N-(6-((VH-FEE -1 -0 FF ) - 4-ﬂ3§c%zp#[dlﬁﬂ£ﬂ&-3 H)-8- EF'?C%—Z 3,4,5- DU S I [b] FAsFF R e-9-T e
-0
\\ // N B /

25 JFdvAT e

\O i Br

Bt o — O o

I o
OH step A step B step C o step D

\O e O\\ Cl
g
e}
—_—
o 0
N step E step F step G step H

~, -0
“N N-N
H
Q o
\

A=t p
BelE DR
BT A g 23 FEEER (2, 9.9 mmol) KT NN- T FEEFEE (50 mL) F1. AR (2.8g, 20
mmol) Fl4-BTHEZEE (1.7 mL, 12 mmol). MR ZR s EHEEIT 7.

30 LC-MS MMl &R FERE KRG, BRMEFIMAK (50mL) #K. BEERH BRI (70mLx2 &) 2KE, &3
BHUH, BHASCHEAE K (SomLx2 ) Bk, AERTKRBM TR, I98 BERERE. MERRME
FERHEEATEILE B 3 g 4-Q-IR-3-H AR RE ) T IR ZHE.

MS (ESI) M/Z: 317.1 [M+H]".
HHB: 4 4-Q-FE3-FEEEEE) TR (g 949 mmol) T 28 (Q0mL) 1, IMAEEILE (1.14 g,

35 28.475mmol). iR RN

LC-MS M SN G, MR ME R IR pH 281 . BEW A B B (70mL<2 ) 2R, &
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HAVAR, AYABLRBAEEEK (S0mLx3 W) ¥k, 5 FTKEEBMTR, JE, RERERAE, SRRV
AT R AT A 5 2.9 g 4-(2-VR-3- R B R E L) T

MS (EST) M/Z: 289.1 [M+H]".

B C: H 4-Q2-R-3-FEEFEITH (29g, 10.09 mmol) ¥ T TFA (= ZE, 50mL) #. FhIA TFAA

(ZRZEERT, 42mL, 30 mmolD. REHMK R BRI .

LC-MS Wil &7 FURbE 005, TR BRI K (50mL) WK, JRERM L AR (70mLx2 k) 2H, &3F
BHAE, BYAEEHEIIEIEA (SomLx2 0O Yk, NS KERBTE, 498, SERERY. FiBkeis
i ot EAT AR ) 2.0 g 9-1R-8-FA -3 4- — SR b IR = -52H) - «

"H NMR (400 MHz, Chloroform-d): 8 7.78 (d, J = 8.8 Hz, 1H), 6.71 (d, J = 8.8 Hz, 1H), 4.33 (t, J= 6.7 Hz, 2H), 3.96 (s,
3H), 2.89 (dd, J = 7.4, 6.2 Hz, 2H), 2.30 — 2.10 (m, 2H).

BB D: K 0-R-8-FHEIE-3 4 T EAFEIF[bELEE-SCH)NE (1.0g, 74 mmol HTHFE 30mL) . FHIIAM
S4LEN (0.14g, 7.4 mmol). SN RFIRSEEE 3 AN .

LC-MS BB ERE KRG, AR IMAR HCL (5 mL). BREBHA LR ZE 3omLx2 k) W, &IFF
HUAR, AAURGHER &K (30mLx2 KD Pedk, SAREHTKIRIEMTG, I8, RERERSE. IRk RMEet
AR BT Aifb 153 0.53 g 9-¥-8-FI 4 -2,3- S HF bR =

MS (EST) M/Z: 255.1 [M+HT".

BBE: % 0-R-8-FAE23-"EREIFLIELE (053 g, 2.1 mol) AT HE (10mL) &, MAHEHK 60 mg, H
TS EIRES 34K, RNARZEBE 3 N

LC-MS B R RS K5, RNVR AR L5, BRI RMIREES R ZE T2 HE] 0.44 g 8-F4H-2,3,4,5-
PUZCHIF (b EAR

"H NMR (400 MHz, DMSO-d): 6 6.57 — 6.48 (m, 1H), 3.97 — 3.88 (m, 1H), 3.69 (s, IH), 2.76 — 2.63 (m, 1H), 1.95 —
1.81 (m, 1H), 1.66 — 1.55 (m, 1H).

SBF:. ERSEPT, B S-HEH-2345-WEFIHF[0]EIHE (044 g, 2.44 mmol) 1 NNN' N-PUFEZ —

(0.42 mL, 2.68 mol) I TPUE LN (10mL), BREZE 0 °C, WiINETHEM (1.68 mL, 2.68 mmol, 1.6M), FF1Ei%i/F
THREE 20 5F, FE-78 C RN 1L2- T E TR (0.66 g, 2.69 mmol) FIVIEME (5 mL) AW, (EAREE FH
B30 08k, BAREZER T 1N,

LCMS Wl & nFR RN e )G, RNREIACERZE (50 mL) MM (So0mL) FIBAERT,
HWA K (50 mL) $ids, LARBREMTE, O, JERBEIRYE . 3R AYEERAE ENT Gl il
ZIRZIE = 1/10) 753 0.42 g 9-(F R IE)-8- 4 FE-2,3,4,5- WIS HIF[b] 4 5.

MS (ESD M/Z: 301.1 [M+H]".

BB, G: AESHRTT, 9-(FHE)-8-FEE-2,3,4,5-PUEF I [b]E A5 (0.10 g, 0.33 mmol) ATEERE (3mL)
L, FREE 0°C, IIATEIER (013 g, 11.26 mmol), %k FRA 0°C ik 1 /).

LCMS I8l SR FR RN 5245, RIVIBIIAZR ZHEE (1o0mL) 8, F/K (10 mLx3) fiffifEik (10 mL)
ek, T/RERIEMT R, o8, JEWOR RS . TSR SRR BN (BRI Al 2B 28 =3/1) 53] 0.043
g 8- F-2.3.4,5- VY SR [b] S 4% = -9- it .

"H NMR (400 MHz, DMSO-dg):  7.10 (d, J = 8.4 Hz, 1H), 6.62 (d, J = 8.4 Hz, 1H), 3.81 (t, /= 5.1 Hz, 1H), 2.69 — 2.61
(m, 1H), 1.87 — 1.78 (m, 1H), 1.60 — 1.54 (m, 1H).

HBH: EARURT T, K 8-FEHE-2,34,5- I EAIF[b)FE I 5-9-TH % (0.035 g, 0.127 mmol> FI 6-((1H-ALME
-1 PR LY 4- F A L [d] R me-3-% (0.015 g, 0.063 mmol) BT MLIE (0.5 mL) 1, ZERTE 100°C Mk & T
WHE 3 e

LCMS Wil &= ERH R S 5245, RBSBINAZK (5 mL) &, INAZER 28 (5 mL) #E, AMA&EhK (3 mL)
ek, TOKBBRI TR, 9, JEMURERYE . FTR R A WREREEST (BeRN: AR ZIRZMR =4/5) FSUES
K (BT 0.01vol% R AIKIERY 208 = 1/1) 52116 mg N-(6-((1H-PHE - 1-58) FF 3%)-4- RS OR [ d] ol - 34
H)-8- 2,34, 5- NS HH bR A Pike-9- T iz .

MS (ESI) M/Z: 485.2 [M+H]".

"H NMR (400 MHz, DMSO-dy): 6 7.87 (d, J=2.3 Hz, 1H), 7.49 (d, J= 1.8 Hz, 1H), 7.33 (d, J= 8.5 Hz, 1H), 6.76 (dd, J
=19.2, 10.7 Hz, 3H), 6.30 (t, J= 2.1 Hz, 1H), 5.43 (s, 2H), 3.93 (s, 2H), 3.84 (s, 3H), 3.68 (s, 3H), 2.69 (d, J = 9.9 Hz, 2H),
1.85 (s, 2H), 1.58 (s, 2H).

LHER 17:

N-(6-((1H- L - 1-7) B 3)-5- FR FE 2 3 [ | 0B ME-3- 0 ) - 7- R B -3 4- -2 H-JK R b [1,4] —F S35 B K- 6- T Bh i

~
0 oo N-Q =
\\S// f /)
\N N‘N
H
o)
N
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i " \o " OH i m
N—N
NC Br - NC > NG —— NC —_—
step A © step B step C step D

.
0 o o N©Q ﬁ
N\ 7 | /)
N-© m S\N N-N
| N—N . H
HoN Q
step E o\,)

®EwLl7
PRI IR

S A g 4-R2-F-5-F R (500 mg, 2.34 mmol) IETHEE (15 mL) 7, A 1,1 IREH K8k
TENR TSR RSEY (382 mg, 0.47 mmol) £ =2Z0% (0.98 mL, 7.02 mmol), 5SS =WE, Kk
REBAE—S A SA T 65°C i 16 /NS

LCMS M5 S B 78 J , T HE VR bk 2 F . NN 2R Z BB (30 mL) F7K (50 mL), H 2.8 Z. B A B (50
mLx3), AWATEALAE R BEE: (100 mL), JooKERESMATHE, 0k, R R MR, HA AEERA BT 4l e 83 330
mg 4-FE-5-F-2-FEFA AR .

MS (ESD M/Z: 194.1 [M+H]".

'"H NMR (400 MHz, DMSO-d,): 5 7.98 (d, J= 6.4 Hz, 1H), 7.83 (d, /= 9.8 Hz, 1H), 3.87 (s, 3H), 2.48 (s, 3H).

BSBB: EERSEFT, 1§ 4-8E-5-F-2-FRIKFB A (330 mg, 1.71 mmol) & T TV (15mL) H,
0°C TIERMMEALE (171 mL, 3.42 mmol) J&, RMEBIHEZE 25°C PR N 2 /N,

LCMS M S RE52)5, 0°C TR OS2 8min 1S mL 7K, HZERZE (30 mLx3) I, MAISALEKIETR

(50 mL) ¥ek, TRKMERANTHE, U8, IEMBERYE, 193] 190 mg 2-F-4-(F F)-5-F AR

MS (EST) M/Z: 166.1 [M+H]".

BB C: FRASET T, B 2-W4-GEHF)-5-FREFEHE (190 mg, 1.15 mmol), 1-(FFEEREEIR)-1H-IEME (402 mg,
1.38 mmol) FIFRIRE: (562 mg, 1.73 mmol) AT L5 (10 mL) H, &R 70°C FHicH: 3 /Mt

LCMS Wil Sn HR R N2 4 )m, REBIANCR B (30mL) o, id#, JRAE (50 mL) ¥EikiEdt, 1R
PRERE . HH S RO B AT 4107531 220 mg 4-((1H-MEME- 1 -58) B ) 2- 95 -5- R L s

MS (ESI) M/Z: 216.2 [M+H]".

'"H NMR (400 MHz, DMSO-d,): 8 7.85 (d, J= 1.8 Hz, 1H), 7.78 (d, J = 6.6 Hz, 1H), 7.54 (d, J= 1.4 Hz, 1H), 6.70 (d, J
=10.2 Hz, 1H), 6.34 (t, J=2.2 Hz, 1H), 5.46 (s, 2H), 2.31 (s, 3H).

H|D: FEAAM T, % N-BEAB (307 mg, 4.09 mmol) FEL T E4R (459 mg, 4.09 mmol) & T NN-—
B HIEE R (10 mL) BT, @ REERTHREE 1 AEE, N 4-((QH-FERE-1-58) FE)-2-570-5-F 275 (220 mg,
1.02 mmol), MR 60°C THFE 2 /NES .

LCMS Il SR ER RN EaiE, REEIIAK (20mL) F¥K, MAZBRE (S0mLx3) 28, MAFEil
BRIV (S0mLx3) i, ToKBREBREIT M, U, JEWRE RS . 5 F R 2 I 4k 8 21 110 mg 6-((1 H-MERe
136 F ) -5- R 28 2R O [d ) e -3-

MS (EST) M/Z: 229.2 [M+H]".

BBE: ZRSRIT, B 6-((1H-MEME-1-F5) 1 38)-5- R [d] 7 S E-3- % (50 mg, 0.22 mmol) 1 7-FE4E-3,4-
TE2HFEHO][1L4] SR AV OG- R (91 mg, 0.33 mmol) AT IE/KMENE (1 mL) . %R MWK RAERHILEM
T 100°C HEHE 2 B 3 /N

LCMS Ml M 52 i, TA) SON N 5 mL 7K & K v, F 2R 2.8 (30 mLx3) AEL, F A LEEm (50
mL=3) FIEFIEALANIAIR (50 mLx3) weik, Jo/KMEAI TR, ik, IBGRIREYE, i A&k E 3] 14.8
mg N-(6-((TH-ME M- 1-38) 8- 5-FF S IR I [d] 0 e -3 -3 )-7- Y 483 -3,4- & 2H-Z53F[b][1,4) — A 4431 B ke-6- A oL

MS (EST) M/Z: 471.2 [M+HT".

"H NMR (400 MHz, DMSO-dy): 8 11.52 (s, 1H), 7.83 (s, 1H), 7.81 (d, /= 1.8 Hz, |H), 7.52 (d, J= 1.4 Hz, 1H), 7.20 (d,
J =92 Hz, 1H), 6.86 (s, 1H), 6.75 (d, J=9.2 Hz, 1H), 6.32 (t, /= 2.0 Hz, 1H), 5.48 (s, 2H), 4.07 — 4.03 (m, 2H), 4.00 — 3.96
(m, 2H), 3.66 (s, 3H), 2.36 (s, 31), 2.07 — 2.01 (m, 2H).

SR 18:

N-(6-(1H-MEM-1-38) FA E)-5- 2 S B 20 JE [ d | 7t T Me-3-50)-7- F 4 -3 4- S -2H-Z8 F [b] [ 1,4] =& 4% 3K B Joe-6-Fed it
&

40
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BAEDER:

B A: g 4-H-5-GR-2- 2 EFRPES (2.0g, 8.0mmol) A ke (1.1 g, 10.4 mmol) FT 2 (30mL) 1,
SRIG NGR4T (2.2 g, 16.0 mmol), RNIRIZEHI A2 70°C % 3 /N &

LCMS Wil &R ERNE LG, WRIERE, vk (SomL) #8, HZMZE (SomLx2) FE, FHHAK 20
mL) AIEA K (20 mL) i, TKRBRBRETE, T3, WERFABREI G 2.0 g 4-95-2- 285 -5-F R R FEE.

MS (EST) M/Z: 279.0 [M+H]".

HBB: EFET, ¥ 498-2-Z88-5-FEFRFER (2.0 g, 7.2 mmol) AT /K NN-"HEFBE (20 mL)
o, HEMTE (1.7 g, 144 mmol) MBNRGWT, HRNAERFZETTE] 150°C Hik: 5 M.

LCMS Wil & EENH 2R 5, AHBIER, RkmR, mE-tidyE, EEH AR (30 mLx3) ZEHL. Al
K (50 mL) AMEATEEIK (50 mL) ¥k, ToKBRERAVTEE, o8, WRRYgE. BT & A ok e E st
1R85 850 mg 4-FIk-2- 2 A 5-5- A IR g .

MS (ESI) M/Z: 2243 [M+H]",

B C: W 4B 225 FE TR TR (350 mg, 1.6 mmol) AT JE/APIEREG (10 mL) W&, 7EHKIB
T, WIS LA (2.0 mL, 4 mmol). RNk BRI B S mBEHE 4 /.

LCMS YN &R JERNE RIS, W3] 0°C, MMKE K, EE-EbiE, RN LR AEE (30 mLx3) ZEL. HH
FEHZK (50 mL) AMEAIEEK (50 mLY $eik, JLKBRERSITIE, ok, wRRds. P s A IR eER 2 a
L5 2] 250 mg 5-F - 2-F-4-(FRHE) K H G .

MS (EST) M/Z: 196.1 [M+H]".

SED: K 5-Z8 K 2-FA-FEHREFRE (250 mg, 1.3 mmol) 1 1-( RIS -1H-HEME (209 mg, 1.4 mmol)
BT NN-THEEERE (8mL) F1, SREIMABRRE (848 mg, 2.6 mmol), RNEZEHTITIE 70°C A 3 /NIT.

LCMS Wil SRR 25 5, WEIE SR, Mk (somL) Mk, A2l (50mLx2) 2E, AHAHAK (20
mL) AAAEEAK (20 mL) $hgs, ToKBRBRMN T, S, EKRAEE 2, FrafH o Sl e R EATAE 4ife g
3] 350 mg 4-(1H-REME-1-50) R 5)-5- Z 58 a2 R T

MS (EST) M/Z: 246.2 [M+H]'".

'"H NMR (400 MHz, DMSO-dy): § 7.83 (d, J = 2.0 Hz, 1H), 7.56 (d, J= 5.2 Hz, 1H), 7.51 (d, /= 1.2 Hz, 1H), 6.75 (d, J
=9.6 Hz, 1H), 631 (t, J=2.0 Hz, 1H), 5.36 (s, 2H), 4.12 (q, /= 7.2 Hz, 2H), 1.34 (1, J = 7.2 Hz, 3H).

B Ee 0 4- (- M- 1-35) T I)-5- 2583250 B (200 mg, 0.82 mmol) 1 N-#23 ZBEf% (184 mg, 2.4 mmol)
BT NN-THERBEE (8mL) 1, SREIMAT/KIRIRA (338 mg, 2.4 mmol), RRRIEH T2 70°C LA .

LCMS IR R NE IR R, ARIERR, /K (S0mL) #%, FZBRZEE (50 mLx2) 2EH, HAHMAK (20
mL) FEFMEEHRAK Q0mL) Fgk, TKRERMTE, LI, RERGASRIES, P HJuses R Eii s
FI| 350 mg 6-(IH-MEME-1-55) I 5)-5- Z 8 BRI [d]) 7B k-3 fi .

MS (ESD M/Z: 259.2 [M+H]".

IR Fe R 6-(1H-MEme-1 -J5) 1 38)-5- 2 58 3 2K 0 [d) 7 T I -3-% (40 mg, 0.16 mmol) Al 7-FI & 4E-3,4- — H-2H-
I [D][1,4]) E 4 O hn-6-TEL S (86 mg, 0.32 mmol) T IE/KMEIE (1.0 mL), IR T 100°C K 3 /M.

LCMS I8 SR EENY 25, MMART K (30 mL) #FE. BEWHZKZEE (30 mLx3) %, &3
BUAR. AHARSC A Edhok (30mLx3)  pris, SAJE AOKERIRMIT I, ik, faERE. ks ARt
Atk 53] 41.9 mg N-(6-(1H-MEMe- 1 -0 5)-5- 2 58 B AR [d) 7 W me-3-35)-7- A AL -3,4- A 2H-F H [b][ 1,4 — A 4= 3F
Bebt-6-RE TN .

MS (EST) M/Z: 501.2 [M+H]".
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"H NMR (400 MHz, DMSO-dy): § 7.77 (d, J = 2.0 Hz, 1H), 7.47 (d, J = 1.6 Hz, 1H), 7.11 (s, 1H), 6.92 (d, J = 8.8 Hz,
1H), 6.62 — 6.55 (m, 2H), 6.27 (t, J = 2.0 Hz, 1H), 5.34 (s, 2H), 4.04 (q, J = 6.8 Hz, 2H), 3.92 — 3.85 (m, 2H), 3.84 — 3.77 (m.
2H), 1.92 (s, 2H), 1.36 (t, J = 6.8 Hz, 3H).

SEHER] 19:

N-(6-((1H-HH - 1-328) B 30)-5- IR TR B 2 K [d) 57 B i -3-38)-7- A -3,4- S -2H-% 3 [b][1,4) Z 8 4 FF B b-6-T
B

R EREE -

o] 0o 0
o step A _\—C\ step B T\ stepC <( step D
: : e o O
\o N—N N\ N—N
NC NC s HyN
0 >

BED -

B A: B 452 R EE TR (3.0 g 12.0 mmol) 1 2-5 23 4-F MR LE (3.4 g, 14.5 mmol) IFT

TREFRE 30mL) F. AREIMATCKEREREE (3.3 g, 24.0 mmol), JNWUEH TFE 70°C RN 3 /N

LCMS I ERERNY RS, WHIZESE, Ik (SomL) #, HZFEKRZEE (50 mLx2) 28, HHLMAK (20
mL) FEM &K (20 mL) #dk, /KRBT E, Ty, BERFEEIHMN 3.2 g 4-17-2-Q-8 L 83)-5- 5K F R
FER,

MS (EST) M/Z: 311.0 [M+H]".

BBB: LEET, ¥ 4-5H-2-28HE-5-BFEHBRHFE (3.2 103 mmeD) ETLAKIUENE (30mL) &, #
VKB, BACT B4R (13.4mL, 13.4 mmol) LZEFNANEEW T, 2N IKAREEF B =EHE: 3 /AT .

LCMS ISR ERE G, BT, mm«m FZ.BR 7.8 (30 mL=x3) ZHL. ALK (50 mL) Fif
FrerthK (50 mL) ¥k, Jo/AKIRERIIT G, 08, wRwkge. S m PR EER BT 4B 3] 1.75 g 4-1-5-5
2 LIFRE R PG

MS (ESI) M/Z: 277.0 [M+H]".

BRC: TERT, B 4-H-5-F-2-(LEEEEFMERE (1.75 g, 6.4 mmol) FFEMFELE (3.4 g, 19.1 mmol) ¥
THAK12-—F 2k GomL) W, BTEH 2748 (13 g 102 mmol) WMENREWH, ZNREREETFIEE
Wk 2 AT,

LCMS Jaill & BORE R f5 . @311 0°C, WM S EoKIRE K, H OB 4B (30 mLx3) EEHL, HHLAA
FZK (50 mL) FIMERIEEEAK (50 mL) Vs, TAKERBRANTER, iLye, WUEMRZE. Pt s fHuE ki B4 gtk
R E] 860 mg 4-1R-2-IR T B - 5- A R T .

MS (ESI) M/Z: 289.1 [M+H]".

"H NMR (400 MHz, DMSO-d,): § 7.74 (d, J = 5.8 Hz, 1H), 7.63 (d, J = 8.8 Hz, 1H), 4.04 — 3.99 (m, 1H), 3.77 (s, 3H),
0.88 — 0.78 (m, 2H), 0.71 — 0.64 (m. 2H).

BBD: EEET, B 4-8-2-30 8 EH-5-F 5 R B S (860 mg, 3.0 mmol) ¥ T 7K NN-—H L HE % (10 mL)
H, BEATH (696 mg, 6.0 mmol) JIZREWHH, ERMNERGEEAT] 150°C Fide 5 M.

LCMS Ml SR ERE A S, AHEEE, WKEX, B bidE, EEAZRZE (30 mLx3) FEE. Al
HHRZK (50 mL) FEFAE LK (50 mL) ¥, ToRKBRERDI T, i, weyk4s. Braidn A e olime e B M kgl

42



10

15

20

25

30

35

40

WO 2025/007873 PCT/CN2024/103239

U133 360 mg 4-FHE-2-3A8 P S AE-5- JL 2K FH R T

MS (ESI) M/Z: 236.3 [M+H]".

BBE: ¥ 45FE 2T FHER-S-FREFBFRE (360 mg, 1.5 mmol) T L/AKIEEE (10 mL) HRT, FEUK
BT, WIS (1.5 mL, 3.0 mmol). %MK AT ZE FIRHHE 4 N,

LCMS il EENE R, W2 0°C, WIKEX, wEELSIE, EBHZRAEE (30 mLx3) ZEH. G
AEFHZK (50 mL) AEATEEK (50 mL) Poik, JTO/KMBRPIT S, O, WRIEWRS . BrisH s FPulm e E it gl
e A5 3] 230 mg S-FR A -2--4- R K F .

MS (ESI) M/Z: 208.3 [M+H]".

SB’F: ¥ S-FHEE-2-R-4-FEHREFFRE (230 mg, 1.1 mmol) F1 1-( B ML) -1H-MME (178 mg, 1.2 mmol)
HT NN-THEFRZ (8mL) &1, SREIMATKIEEME (717 mg, 2.2 mmol), & RVEIZEE T2 70°C [N 3 /MK,

LCMS Ml S ERW ARG, BEESRE, K (S0mL) B, HZBRZE (50 mLx2) 2E, HHUARHK (20
mL) FEFREEHAK (20 mL) BeEk, FKERMTE, I, BERGAR IS, Fis s H o R BN gifefg
F1] 300 mg 4-(1H-MEME-1-56) -SSR R 2k -2- R S .

MS (ESI) M/Z: 258.2 [M+H]".

"H NMR (400 MHz, DMSO-d,): 8 7.78 (t, J= 4.0 Hz, 2H), 7.53 — 7.46 (m, 1H), 6.79 (d, J= 9.6 Hz, 1H), 6.30 (t, /= 2.0
Hz, 1H), 5.30 (s, 2H), 4.06 — 3.99 (m, 1H), 0.86 — 0.79 (m, 2H), 0.68 — 0.61 (m, 2H).

B, G: K N-FAE LW (88 mg, 1.2 mmol) 3T NN-THEFREHZ (SmL) W, REMNTES (1.2mL,
1.2 mmol), FEEMHiF: 1 DET, T4 4-(IH-MEME -1-F5)FFI0)-5S IR IE-2- R I (100 mg, 0.39 mmol) JI AR &R
L, RNEINHRTHERZE 60°C KN 3 /M,

LCMS Ml S il g, BRIESE, K SomL) #8, HZBRAm (50mLx2) FE, HPHEHEK (20
mL) AATEEK (20 mL) #hik, ToKREEA T, T8, WERAEE 2N, Frar s A 2
FI| 40 mg 6-(1H-MEME-1-F) FEL)-5- 34 P AR IF[d] 57 B IR-3-%

MS (ESI) M/Z: 2712 [M+H] "

ST’ H: & ER 6-(TH-NEME- 120 )-SR TR S B 2K 90 [d) 7 TR -3-1% (40 mg, 0.15 mmol) 1 7-FEH-34- 5
2H-ZRFF[b][1,4] —E F Ot -6- T & (83 mg, 0.3 mmol) /ﬁ%%ﬂwt% (1.0mL), 4T 100°C R 3 /NET.

LCMS Wil & ERI 2R G, MRSk B inak (30 mL) Fikt. BEMHZB R (30 mLx3) X, &FF
HUAH. BEHAHEAEATE K (30mL=3) ¥tk ARG AJKIRBRM T8, U8, &awmRikys. fHa @ o f] 4%
AR 12.4 mg N-(6-((1H-MEme- 1 ) B )53 Py AL SR IF[d] 7T e -3-)-7- R AR -3 4- T & -2H- R JE[b][1,4] =&
2 B e -6- TR LRk .

MS (ESD M/Z: 513.2 [M+H]".

'"H NMR (400 MHz, DMSO-d,): & 11.53 (s, 1H), 7.93 (s, 1H), 7.77 (d, J = 2.0 Hz, 1H), 7.48 (d, J= 1.2 Hz, 1H), 7.21 (d,
J=92Hz, 1H), 6.87 (s, 1H), 6.75 (d, J=9.2 Hz, 1H), 6.29 (t, J = 2.0 Hz, 1H), 5.33 (s, 2H), 4.10 — 4.04 (m, 2H), 4.01 —3.95
(m, 2H), 3.90 — 3.84 (m, 1H), 3.66 (s, 3H), 2.05 (dd, /= 10.4, 5.2 Hz, 2H), 0.85 (dd, J = 9.6, 3.6 Hz, 2H), 0.71 — 0.65 (m, 2H).

S 20:

7- S FE-N-(4-FF E -6~ (B -2- ﬁ%ﬁ&#[«i]ﬁﬂ@n@ 3-3)-3,4- 4 -2H-3I§#[b][1 4] “H S PELe-o-TH B %

N-O

@i\” %

X B 2R
F Br
e
NC
F step A /O step B step C step D
™~ -Q
? Qp J\Q Q
S\ —
I ] N
U e H e
Jy: Q o
step E o\’) \

t&420
PSR-
IR A K 4-9R-2,6- ZHRRE (434 g, 20 mmoD) AT TIERRIE (100 mL) &7, 0°C LA FEEH (3.7 mL, 20 mmol),
TEREE TR M 1.5 NET S
LC-MS WM E o FRNE &5, 1R85 2./ 2,85 (100 mLx2 70O 280, 4G HUE, GHUEAMEma Kk (100
mLx3 &) BEEk, SRJ5HICKERN T8, i, BEwIsRSE, MBEASE— Ptk BT 0 RN,
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MS (ESI) M/Z: 230.1 [M+H]".

W B: FESEDT, %4-M2-5-6-FEREENE (45g, 19.65 mmol), 2-— - T 24 6-= HNEE K (2.5
g, 5.89mmol) , =(Z P EEFEN"4E (5.4g, 589 mmol) FIAEAMAT (3.3 g 58.95mmol) T 1 4-"F N (40
mL) 7K (40 mL) 1, RMARSR 100°C HidEid .

LC-MS ISR EEE R, ¥IRMEAEERE pH 2. R AEBRH K28 (100 mLx<2 k) R, &3FFH
PFUAR, HAURGHEMEHRK (150 mL=2 R0 ¥hEk, REHLKMBRHTE, I8, RERERS. iRERUE
ERAEETAED 2 g z-ﬁu-mié%-é-ﬁﬂ’f@ﬂ%o

MS (ESI) M/Z: 168.1 [M+H]".

BB C: B o-R-A4-ER--HRFEERE (08 g 479 mmol) , FREER{[(R)-(-)-1[(S)-2-(_FHOHE ~FE 2 -
TR (2 -1 BRI 2-FE) (D) (0.44 g, 0.479 mmol), BRERAE (1.56 g» 4.79 mmol), 2-FRMEAE (1.37 mL, 1437
mmol) AT FHE (20mL) F1. 100°C KW 24 /P,

LC-MS I 2R FRNER G, MK (10mL) #iKk, L@%@ZEE. (20 mLx2 70 FEEL, & FANME, AP
SERWAE IR (20 mLx3 VO BRiE, REATKERBAT G, i, RERUERS, S RYEERE Esid
23 1.16 g 2-5-6- F A -4k e -2- f_h%)z*&ﬁ%o

MS (ESI) M/Z: 245.1 [M+H]".

BB D: K 2-5-6-FE I -A-(HE-2- ) KR (116 g. 4.75 mmol), BRIBAT (3.28 g, 23.75 mmol)., Z.BEST
BR (1.07 g, 1426 mmol) 3T NN-"FHHEFEE (21 mL) fzK GmL) H. KMNAEZR 60°C FHTER.

LC-MS Bl BorJRRE R E, B RMETPIAK (20mL) HK. BREBACBAE (30mLx2 k) I, &7
BHM, BYVAREHBIEIEA (3omLx2 WO Pk, AEH KRB TE, I3, REREGRS. Fidskais
BB AL 21 0.66 g 4- I -6-(E e -2- 38 2 I [d] 57 TR -3- 4

MS (EST) M/Z: 258.1 [M+H]".

HBE: TASKRYT. B 7-HEE-34- " S-2H-ZEIF [b][1,4] " EILIFE-6-TBES (0.02 g, 0.072 mmol) Al 4-
PP AR -6- (ML i -2- 8 ) 2R E [ 5 e -3 (0.016 g, 0.06 mmol) ¥ T-MLRE (0.5mL) 1, ZK AT 100°C B &4 T
BiEE 3 /NaT

LCMS Wil SR HR e N 524 e, RERIMAK (5mL) &, INAZEZE (5 mL) M, HBEFaHK 3mb)
Ykt KRBT, g, pERRIER Y. TR A WREIRALEST (Pt ARy 2B 2l =4/5) f A
F CBEBAL: 0.01vol% R IRIKEU ZIE = 1/1) 1BE] 2 mg 7-FAH:-N-(4- F A H-6-(LIE-2- 8RR I [d] 7 B e -3-
3)-3,4- T H-2H-FH (b 14]*% “Th B b -6-TH LA -

MS (ESI) M/Z: 500. 1 [M+H]".

'"H NMR (400 MHz, DMSO-dy): 5 8.20 (dd, J=5.0, 1.9 Hz, 1H), 7.90 (td, J= 7.7, 2.0 Hz, 1H), 7.27 — 7.15 (m, 2H), 7.10
(d, J=8.2 Hz, 1H), 6.89 (s, 1H), 6.78 (d, /= 9.1 Hz, 1H), 6.63 (s, 1H), 4.04 (dt, J=28.4, 5.2 Hz, 4H), 3.83 (s, 3H), 3.71 (s,
3H).

iﬁﬁ% 21:

7-F G HEN-(4- T - 6T M- 2- 8 ) 2 3 [ d) R -3 %)-3 4- —5-2H-7 3 [b] [1,4] ~F 2437 B b-6- T Bk A%

~
o} o\\s//\ ﬂ
H
g \
ST

\O 00 N-O

Yy Y
F 0 O N S~ p
’ = N S
@ — K;r T O — Qj e
o)
_0 step A step B HaN O step C OJ \

HE%21

BlED

H IR A 41 2-FR-4-FR-6- A AR (1.0 g, 599 mmol) , FEERER ([(R)-(-)-1[(S)-2-(—H OB — ek o8
TS (2 -E A1, V- BOR - 2- (I (1.66 g, 1.80 mmol), ﬁ?}’iﬁ&%@ (5.8 g, 17.96 mmol), 2-JRMEME (1.64 mL, 17.96
mmol) VETHZE (20mL) . 149°C x5 24 /N,

LC-MS WM ZorRJFRNE R A, RMWAIK (lomL) K, ZBEOEE (20 mLx2 %K) 3E, &IFEHIH,. BHE
SERMA K (20 mLx3 YO BeEs, AREFTOKERERI T8, IR, SUGmMIERGE, FBkRMErE R Eiraiit
321 0.694 g 2-%5-6- 1 A -4-(E -2 - S B R RS

MS (EST) M/Z: 251.1 [M+H]".

BB B: 05 2-5-6- R IE-4-(ER-2-F IR (0.694 g, 2.78 mmol), FHRERHH (1.92g, 13.88 mmol), ZFELF )5
B2 (0.625g, 8.33mmol) T NN-"HEFBAL (21l mL) fzK (3mL) H., RNEZR 60°C HiHdR.

LC-MS SR ERNE RS, MNP IIAK (20mL) WK, BEWHZEZE (30 mLx2 K 2. &9
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AV, AVARRHEFIRE A (30mLx2 1K) Yk, A5 KRBT, &8, RERERYTE. FifRkRyR
HE— L a5 3] 031 g 4-F A FE-6-(BEME-2- 48 ) R I [d] Bk -3- i

MS (EST) M/Z: 264.1 [M+H]".

B|C: TRASE T, ¥ 7-FEE-34-ZE2H- 2K [b][ 1,4 I B l-6-TERE R (0. 06 g, 0.228 mmol) Al
4- B - 6- (M2 ) R FF ] 5 M -3- % (0,05 g, 0.19 mmol) ¥ TMLEE (0.5 mL) Y, %K R 100 °C B &1F
THREE 3 N .

LCMS 5 &R B RN aE, REBIMAK (SmL) B, INANZBRZE (SmL) #F, AHEMAEhK (3ml)
Ve, ToKBRBAANT R, b uE, pEREURRYE . FTRRE VIR EAT RN ARk 2R 2.8 = 4/5) AR AR
% (BRI 0.01vol%HERHIKIEIR/ 2 = 1/1) BE] 2 mg 7-H B FE-N-(4- FF 8 - 6-( -2 - F K [d] 5 S k- 3-
%H4:ﬁ2H$ﬁHUﬂ:F%%%héﬁm&

MS (ESD) M/Z: 506.0 [M+H]".

"H NMR (400 MHz, DMSO-d;): 8 7.36 — 7.28 (m, 2H), 7.22 — 7.12 (m, 2H), 6.87 — 6.73 (m, 2H), 4.05 — 3.96 (m, 3H),
3.87 (s, 3H), 3.70 (s, 3H), 2.12 — 1.96 {m, 2H).

e 22:

N-(5-((1H-HH; -1 B )3, 4- — & -2H-38 35 i [8,7-d] B i -0-32)-7- R -3 4- — & 2H-F 3 [b][1.4] —H 3=

IR B d-6- T BE A%
o o0 N° 7
H
Q o)
o/
SN Bk -

F F F F
F NC NC NC NC
NC » - = —_—
o Br HO Br ten G HO Br step D o Br
F Br step A v step B S step o P
N-0
HaN—<
2
L — e
o
step E step F step G step H
\\ //
step | /

ﬂa‘%zz

BIEIR:

BB A: EESEPT, ¥ 4R-26-"FFTHE (5.0g,23.04 mmol) FIEHEE (1.36 g, 23.54 mmol) ¥&T ISk
M (25mL) FI 53R (25 mL) RIBEEWA, 78 0°C TEEEIMNAEIL (942 mg, 23.54mmol, 60wt%), KINIK
SZARTHRZ 25°C H4kEiP: 3 /T

LCMS B8 RN FERSE, M 1M ShERIEGH pH = 3. BAMAZER 28 (100 mLx3) #H7EEL. WREHHIA
JE A E K (100 mL) HEATHE IR TOKMEREN T8 . 3198, JeT /s A ET S8 8] 6.3 g 2-( 7 A5 -4-#-6-
W

MS (ESI) M/Z: 256.0, 258.0 [M+HT".

BT B: ARSMR T, 58 2-( T AIE)-4-1R-6- 5 FIE (6.3 g, 24.61 mmol) f 1,2- & (50 mL) WA 175°C
THEE 8 /D H]L

LCMS Wil KB R EIE R IE, RNV R ZE, #RETRHEE AR 3] 4.2 g 3-M P 2E-4-1R-6-%-2-
FRAR G .

MS (ESI) M/Z: 256.0, 258.0 [M+H]".

'"H NMR (400 MHz, DMSO-dj): & 11.49 (s, 1H), 7.38 (d, /= 8.9 Hz, 1H), 5.87 — 5.77 (m, 1H), 5.04 — 5.01 (m, 1H), 4.92
—4.87 (m, 1H), 3.52 (d, /= 5.7 Hz, 2H).

B, C: ERSEPT, 0°C T 3-8 HHE-4-R-6--2- L H K HIE (4.2g, 16.41 mmol) I TUSIRIRAAR 2218
BT VY S RmE St & (18.1 mL, 18.07 mmol, IM & T PYEMRRE). 75 0°C FHiHk 1 /MBS, A 30wi%eld LS
B (S0 mL) FEFIHIRSPKER (S0mL) FF7E 0°C FHiH: | Nif.
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LCMS &78 R 5ERSE , R A 0°C T FEAN G AR IR AN A B VR K I VR R R MR L 2 pH=2, L% L% (100
mLx3) BEATEEEN. B UM A A 27k (100 mL) BEATULGR I EKERen T 1. Lk, hesms e
Wb 83 2.7 g 4-5-6-5-2-F2 5 -3-3- R TN 55 F i -

MS (ESI) M/Z: 274.0 [M+H]".

FHED: TESREY T, KB TR 4-H1-6--2-F5-3-G-FRR) T (2.7 g, 9.85 mmol) 5=3KE: (2.58 g,9.85
mmol) AITE/KPYEIRIBERT (100 mL) ISR INEER _ FIR L8 (143 mL, 9.85 mmol), XMRTE 0°C #ifk K
I 0.5 /NS

LCMS B8 MM EMAE, BB (50 mL) fMEIEKERRER, HZEBOEERFER (100 mLx3),
HEME I AA R LEE (100 mL), FoRKEERGN T8, 38, eRissEHEEaifbB R 1.5 g 5-R-7-mafE-8-1.

MS (ESI) M/Z: 256.0, 258.0 [M+H]".

HIRE: I 5-H-7-FEOW-8-IF (1.5g, 5.86 mmol) VT HEF (30mL)> 1, FFIIARELLE (263 mg, 1.17 mmol)
R=C8 (244mL, 1758 mmol), 5—8 MBI =G, REMEE SR SHRT 65°C fif: 16 /N,

LCMS WMl 58 )5, 1R MRABR 22 R, I 218 Z B8V (30 mL) Fizk (50 mL), F 28 ZBeiA i ZEHL (50
mLx3), EMERABERBES (100 mL), T/KBREBRAIT &, ik, JENORIERYE, HEERAEZ Irifb BS54,
B211.0 g HAF/=¥) 8- IE-7-F O3 -5-R IR iR

MS (EST) M/Z: 236.1 [M+H]".

"H NMR (400 MHz, DMSO-d;): § 7.32 (d, J = 9.6 Hz, 1H), 4.45 — 4.31 (m, 2H), 3.86 (s, 3H), 2.92 (1, J = 6.0 Hz, 2H),
1.99 — 1.90 (m, 2H).

BBF: ERARTTN, ¥ 8- A7 OH-5-RMFEE (800 mg, 3.40 mmol) AT IL/AKIIEMKIR (15mL) H,
0°C TEERMMEE (3.40 ml, 6.80 mmol, 2M BT VIEKIE) 5, RN 0°C THEER N 1 /M.

LCMS MM 5EfR, 0°C T I Ny F 22185 I 20 mL 7K, Al 2B 2.7 (50 mLx3) 255X, AL s (100
mL) Vel AR, i, UEBRERWRYE, 1SR H bR 700 mg 7-8-5-(F P A BF-8-1F

MS (ESI) M/Z: 208.1 [M+H]".

BB G: ERAET T, % 7-5-5-CEFH)YAWH-8-K (700 mg, 3.38 mmol), 1-(FFFEEREREEL)-1H-IEME (593 mg, 4.06
mmol) FIEREREE (1.65 g, 5.07 mmol) ET 4 (10mL) H, ZAERTE 70°C Tt 2 /AN,

LCMS Wil Eon F R N 524 )R, MBI R 2.8 (30mL) o, i3, ZFRAM (50 mL) YRIREDH 1EWR
RS . T BT AT R R Y. B3 AR 546 mg 5-((1H-AEE - 1-5) HH 8)-7- B €23 -8- i

MS (EST) M/Z: 258.1 [M+H]".

BBH: ARSMHETT, ¥ N-BEZE (478 mg, 6.37 mmol) FF T E4T (714 mg, 6.37 mmol) T NN-—
R (10 mL) VP, AR R E W TR 1 /AN, 0N S-((1H-MEME-1-3%) H9 25)- 7- 55 (2375 -8- i ( 546 mg, 2.12 mmol),
ZARRTE 60°C FHLHE 6 /N,

LCMS il SR ERRNEaE, RNEMAK 30mL) HERK, WAL LE (50mLx3) ZEE, FAMEE
K (S0mLx3) ¥z, oK T15, 198, SEMRE R 4h . FIRERREE 2 el i3 59, 153 B 4574 50 mg S-((1H-
M1 JLYF L) 3,4- — S 2H-ZRIFIE G [8,7-d] -9 ik

MS (ESD) M/Z: 271.2 [M+H]".

"H NMR (400 MHz, DMSO-d): § 7.78 (d, J = 2.2 Hz, 1H), 7.51 (d, J = 1.6 Hz, 1H), 6.33 — 6.31 (m, 2H), 5.86 (s, 2H),
5.38 (s, 2H), 4.31 — 4.17 (m, 2H), 2.67 (t, J = 6.4 Hz, 2H), 2.06 — 1.92 (m, 2H).

B ARSRT T, K S-(AH-MEPE-1-F8) 1 3E)-3,4- — - 2H-ZR I LI [8,7-d] 7 ME-9-lZ (50 mg, 0.18 mmol)
1 7-FESE-3,4- “E2H- R B[ LA = E 5 OlR-6-Bl R (78 mg, 0.28 mmol) ¥ T L7KMERE (1 mL) A, %™
R BATE 100°C THEERN 16 N .

LCMS Ml P52 fa, RPN S mL /KE KRN, FAAMBARE (30 mLx3) 28, AW MEER (50
mLx3) FIAFIEAANETR (S50 mLx3) ¥eik, JORMENTE, oyl MEREEIRAE, FEa Y SR &8s
FHAFFY 32.4 mg N-(5-((1H-MEME- 1 -8 3E)-3 4- — - 2H-ZEFF MR8, 7-d 15 Sk -9-5E)-7- A -3, 4- — & -2H-2E 5F
[b][1,4] =53 P k- 6- T it f «

MS (ESI) M/Z: 513.2 [M+H]".

"H NMR (400 MHz, DMSO-d;): 6 9.74 (s, 1H), 7.79 (d, J = 2.2 Hz, 1H), 7.51 (d, J = 1.6 Hz, 1H), 7.23 (d, J=9.2 Hz,
1H), 6.79 (d, J = 9.2 Hz, 1H), 6.44 (s, 1H), 6.32 (t, / = 2.0 Hz, 1H), 5.42 (s, 2H), 4.21 — 4.15 (m, 2H), 4.12 — 4.06 (m, 2H),
4.02 - 3.97 (m, 2H), 3.71 (s, 3H), 2.69 (t, J = 6.4 Hz, 2H), 2.05 (d, J= 5.0 Hz, 2H), 2.02 — 1.96 (m, 2H).

S 23:

N-(6-((1H-RLL e -1-50) F B)-4- FR R B -5- PR BRI [d] R B E-3- 2 )- T- R &R A -3,4- S 2H- 2R 31 (b |[1,4] — 8 436~
AT B
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o
Na
~
QO Nu O
Y
0
0
o)
SN BE 2 s
N =
e ,O Q
v .Cl N
N INT-3 -
o — Q_nn 9
o] Step A S\\O
° (6]
[e]
423
BEDER:
5 IR A: [ 4-FF -5 P IR 6 [(TH-NEE MR- 135 PR 3R] 1 2- 2530 5B ME-3-1% (30 mg, 0.12 mmol)AJHEBE (1 mL)E R+

TN 7-FEH-3.4-—8-2H-1,5-%9F A 3 O 52-6-THEBEE(66.89 mg, 0.24 mmol), W% 100°CI M 3 /M. LCMS &
RERER, HEREER. RERGERRER, 26055 B0 EE] 3 mg N-(6-((TH-MEMe-1-5) H ) -4- B4 -5-

IR I [d] S -3 - 5)-7- F A8 -3 ,4- — S-2H- 2R FF b ][1,4] — A2 h-6- Tk e .
MS (EST) M/Z: 501.1 [M+H]".

10 '"H NMR (400 MHz, DMSO-d6) 5 8.17 (s, 1H), 7.75 (d, J = 2.3 Hz, 1H), 7.50 (d, J = 1.8 Hz, 1H), 6.95 (s, 1H), 6.59 (d, J
=9.2 Hz, 1H), 6.37 (s, 1H), 6.30 (t, J= 2.1 Hz, 1H), 5.39 (s, 2H), 4.03 (s, 3H), 3.89 (d, J = 16.7 Hz, 4H), 3.56 (s, 3H), 2.17 (s,

3H), 1.94 (s, 2H).

STHER 24:
N-(6-((LH-TH - 1- 388 ) B 2 )4 R B R -5- R B R 0 [ R M- 3-20)-5- L 22 -1, 1, 2,7D-PU L3R FE [e] 25 H: ML IR -4-
15  wBtig
\
0 Je)
0 ”L;\ Zﬂ
S-N N
5 © " o, N@
RSB :
\ \
o) o O
9 INT-3 /(/) )\\Q—’\
S-ci S-N N
5 Step A 5 ;
o ° P 5 © " S, N@
k5924
BIESIE:
20 B A [ 4-FE -5 A6 [(LH-PEMR- 1 -Z0) 3R] 1 2-8 8 -3 1 (20 mg, 0.077 mmol YAJREBE (0.3 mL ¥R
I 9-FER-6-A 8 =F[5.4.0.00 2.4 1-1(7), 8,10-=45-8-FEBEE (31.73 mg, 0.12 mmol), & 100°C R 6
/NEF. LCMS Zon RBHEFE, A B FRMEERR . JRIEWERAARIETI, 2H& 0 B3 5] 13 mg N-(6-((1H-REPE-1-45)
FHEL)-4-H 4 -5-F I8 I [d] W e -3- )-S5 L -1,1,2, 70- W0 SC3A T F [ 0] 4 R ML TR -4 - R IO e .
MS (ESD) M/Z: 497.1[M+HT".
25 "H NMR (400 MHz, DMSO-d6) 3 10.23 (s, 1H), 7.80 (d, /= 2.3 Hz, 1H), 7.53 (d, J= 1.8 Hz, 1H), 7.43 (s, 1H), 6.69 (s,

2H), 6.32 (t, J= 2.1 Hz, 1H), 5.48 (s, 2H), 4.23 (s. 1H), 3.76 (d, J= 34.1 Hz, 6H), 2.23 (s, 3H). 2.02 (s, 1H), 1.75 (s, 1H), 0.96

(s, TH), 0.73 (q, J = 4.6 Hz, 1H).
SEHE) 25

N-(6-((UH-FEE ek~ 1) P -4 - PRV B - 5 FRER SR 0 ) e W - 3- 0 )-6- PP S -2 H- MR [ 3 -3, 1°- 34 T e - 7- A Ak
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o) .0
o N\
SH
7N ,N
0 o H O\ N@
J N RR 2L
\ \
o) o O
INT-3 o '\
1t —_— 1/
S\ —_
J cl Step A ! 3 H g NU
o \
vE&425
BT :

IR A: A 4-F RIS P G- (TH-ME MR- 1-28) FF 2511 2- 2K 036 HE-3-J1% (20 mg, 0.077 mmol IFIRERE(0.3 mL A
PRI 6-FF S35 -2H- [ 1- 28 FFRRIE-3, 1- VR 7 e - 7- TS 225,38 mg, 0.092 mmol ), ik 100 “C i 6 i, LCMS 8
RERERE S, B RS FIEE . RIEKRAGRIEET, S5& 0B ER 8 mg N-(6-((1H-IM- 13 FF3-4- 4
F-S- F TR I [d ] S RE M -3 38 ) -6- FF S L 2 H-RR A IR -3, 1 -3 T e ]- 7- R T e o

MS (EST) M/Z: 497.1 [M+H]".

"H NMR (400 MHz, DMSO-d6) § 10.28 (s, 1H), 7.79 (s, 1H), 7.52 (d, J = 1.8 Hz, 1H), 6.68 (s, 2H), 6.52 (s, 1H), 6.32 (t,
J=2.1 Hz, 1H), 5.48 (s, 2H), 4.48 (s, 2H), 3.87 (s, 3H), 3.71 (s, 3H), 2.23 (s, 3H), 1.01 (d, ] = 12.2 Hz, 4H).

LR 26:

N-(6-((1H-HHE e -1-50) B BE)-5- 7, B -4- FF G L R 5 [d ] B me-3- ) -7- R -3 4- & -2H-2K 31 (b |[1,4] ZF F45F-6-

TEBL
N
o) N=
/
Na
v
[0 28N's) O—
N ,NH
S\\
o)
o)
o)
SN BR ek
N
‘N__.
070, NP
1% INT-4 N
° ——»  { Q. O
o) Step A S
3 o)
o)
o
&426
BELER.

IR A A 5-2, 58 -4- R R -6-[ (1 H-ME -1 -0 B L)1 2- 2R R -3- 1220 mg, 0.073 mmol) FIMERE  (ImL)y¥8A in
A T-HEF-34- 5 -2H-1,5-2K 7+ —F M O -6-TEEER(61.04 mg, 0.22 mmol), ik 100 ‘TR 3 NE. LCMS Bx
A HREA R, BERAERR AT, Zf & S AAF B8 13 mg N-(6-((1H-MEME-1 -8 F k-5 7 5 4-FF f 22001
[d] 5 ME-3-35)-7- FF 8 3L -3.4- — S 2H-ZK FF[b [ 1,4] — 2 FF-6-R LR

MS (ESI) M/Z: 515.2[M+H]".

"H NMR (400 MHz, DMSO-d6) 8 10.50 (s, 1H), 7.84 (s, 1H), 7.51 (s, 1H), 7.24 (s, 1H), 6.79 (s, 2H), 6.32 (s, 1H), 5.52
(s, 2H), 4.03 (s, 5H), 3.87 (s, 3H), 3.72 (s, 2H), 2.75 (s, 2H), 2.06 (d, J = 10.8 Hz, 2H), 1.02 (s, 3H).

TR 27:

N-(6-((1H-FL ME-1-J) B ) -5- 2 B -4- FR AR B 2R 9 [ R I ME 3-8 )-5- AR B - 1,18, 2,7h-TUEL3R I 9% [o] 2K it i -4-
AT
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IR A Al 5-2, 58 -4- AR 2R -6-[ (1 H-ME -1 -0 BT R ]-1 2R B IE-3- 220 mg, 0.073 mmol)FAIIERE (0.3 mL)y###
A 5-BEH-1,1a, 2,70-PUSIAT KL FF[c]ZRFEMEMR-4-TEBE S (30.08 mg, 0.11 mmol), #% 100 T XM 6 /Mf. LCMS
BRERE R, B EREER. BRG], RRYAH &0 BAEE] 12 mg N-(6-(1H-MEMe-1-J5) FEE)-5-
2 A PR R IR d) R M3 S- AR - 1 la, 2, 7b-DUSIA T FE [ HE M g -4 - T Ik e

MS (ESI) M/Z: 511.2 [M+H]".

"H NMR (400 MHz, DMSO-d6) & 10.35 (s, 1H), 7.83 (s, 1H), 7.51 (d, /= 1.8 Hz, 2H), 6.71 (s, 2H), 6.31 (t, /= 2.1 Hz,
1H), 5.50 (s, 2H), 4.24 (s, 1H), 3.88 (s, 3H), 3.70 (s, 4H), 2.74 (d, J = 7.7 Hz, 2H), 2.01 (s, 1H), 1.74 (s, H), 1.01 (t, J= 7.3
Hz, 4H), 0.73 (g, /= 4.6 Hz, 1H).

SEHER 28:
N=(6-((1H-FHL k-1 -3) B 3)-5- 7,5 -4 F SR 2 e o | R R - 3-8)-6- FPY SR 38 - 2 H-BR [ 26 5 R I -3, 17 - 3R T Joe | - 7- BB e
b
O
RN SR
\
o INT-4
g S Q - .
O”S cl Step A
(e}
EY)28
eI

BB, A: 0] 5- -4 EE-6- [ (TH-ME M- 1-85) B )- 1,2 I -3- 1% (20 mg, 0.073 mmol)IMERE (0.3mL)¥E v
MO 6-FEH-OH-BE[ 1- 2 H -3, 1 - R P k52 ]-7-Fl R SR (24.07 mg, 0.088 mmol). #4¥% 100 °C B 6 /p . LCMS &R
JERIER, B EREA R WK, S5l &S 4l 5] 8 mg N-(6-((1H-ME M- 1) FHAE)-5- 7, FE-4- A A
HIF[d] T -3 )-6- FF 4 BE D H-BZ R R MR- 3, 1'-FR P e ]- 7-RE B e

MS (ESD) M/Z: 511 2[M+H]* .

'"H NMR (400 MHz, DMSO-d6) & 7.78 (s, 1H), 7.49 (d, J = 1.8 Hz, 1H), 6.54 (d, J=125.0 Hz, 3H), 6.30 (d, /= 2.1 Hz,
1H), 5.44 (s, 2H), 4.39 (s, 2H), 4.07 (s, 3H), 3.59 (s, 3H). 2.75 — 2.67 (m, 2H), 0.97 {d,.J = 11.3 Hz, 7H).

SEHER 29:

N-(6-((1H- ML - 1- 258 FF BE)-5- 05 -4- B SR 2R 3 3 [d] Mk -3-50)-7- AR B -3 ,4- S 2H-F 3 (b [[1,4] —E F3-6-18

[
N

A -
Na F

O/o O—
\\S\/NH
0
Q

(@)

SR BELR:
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BRAESIR:

PCT/CN2024/103239

HIRA: 7] 5-F-4-FEHE-6- [(1H bt A= 1 - ) B - 1, 2- 2 R -3 F8(60 mg, 0.23 mmol)IMERE (ImL)¥E T Im A

7-HEE-3 4- & 2H-1,5- 2K AR O -6- S (76.92 mg, 0.28 mmol),
5 ERNERET, AN, BRG],
TF[d] 5 -3 0)-7- S -3 4- —S-2H-29F [b

MS (ESI) M/Z: 505.1[M+H]".

M 1L41 = FFRF-6-TE B .

W 100 "C R 3 AN
285 & B AR F 35 mg N-(6-((1 H-FLEPE-1 -3 I 24)-5-f-4- S R

LCMS 87~

"H NMR (400 MHz, DMSO-d6) § 10.36 (s, 1H), 7.86 (d, /= 2.2 Hz, 1H), 7.50 (d, /= 1.8 Hz, 1H), 7.24 (d, J= 9.1 Hz,
1H), 6.92 (s, 1H), 6.80 (d, J = 9.1 Hz, 1H). 6.30 (d, J= 2.1 Hz, 1H), 5.50 (s, 2H), 4.04 (d, J = 19.0 Hz, 7TH), 3.71 (5. 3H), 2.06

10 (d,/=102Hz, 2H).

SEHER] 30:
N-(6-((1H-TH k- 1-28) B A )-5-5-4- B B L 2R TR [d | R B E-3-2)-5-FR 4 - 1,1, 2,7b-DUSLER TR I o] 25 H: M PR -4- T B
%
p \
s’
17 J
15 SN B2
9 _INT-5 _ C
"S cl Step A ’§
154730
BIEPIR:

“J

B A 7] S-FR-4- -6 [(TH-TH M- 1) 2 ]-1,2- 3R B -3 f% (20 mg, 0.076mmol)FIRERE (0.3 mL)iEEH
Mo s-FEI-1,1a, 2,70-PUE AN S [c] 2 HEMEIR-4- BB & (31.32 mg, 0.11mmol), ¥k 100 ‘CR R 6 /M. LCMS

20 BoRBEENEFE, B E ARG, WREIRGERR IR, TR

MS (ESI) M/Z: 501.1[M+H]".

Gt 5 BE AR E] 8 mg N-(6-((1H-MEME-1-FE) FF3E)-5.
F-4- AR TR A IR -3-FE)-5- AR -1, 12, 2,7b-PUSERTH 3 [o]) K T L I -4- T B e

"H NMR (400 MHz, DMSO-d6) § 7.85 (d, J = 2.3 Hz, 1H), 7.50 (d, J= 1.8 Hz, 1H), 7.35 (s, 1H), 6.73 (d, J = 55.8 Iz,
2H), 6.30 (t, J= 2.1 Hz, 1H), 5.48 (s, 2H), 4.07 (s, 4H), 3.68 (s, 3H), 3.52 (s, 1H), 1.98 (s, 1H), 1.71 (s, 1H), 0.93 (s, 1H), 0.71

25  (q.J=4.6Hz 1H).

(1aR, 7bS)-N-(6-((1H-MEME-1-) B 3)-5- 55 -4 FF S 2 25 3F [ | S M e -3- 38 )-5- FF 401,12, 2, Th- T IR TR B [ ) 2K 3F
M FRg-4- TR BEAZ/(1aS, ThR)-N-(6-((LH-IL PE-1-5) FF %) 5- 5 -4- F A 2L 2R 1 [d ) R -3 )-5- FH B - 1,10,2,Tb- WIS AN

J5E [ I L e -4- B T fe
0 0
N N 0 N)@\AN 3
O=§—NH F N} 0=5-NH o F ND
S
£ 4130-P1
30 SN :
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INT-10-P1

th5-#130-P1

B F 2R

IR A [ 5-F-4-H 2 -6-[(1H-MEMe- 1 -5 B L1220 303 )¢ (20 mg, 0.076 mmol )FJHERE (0.5 mL y&VR
N INT-10-P1 (31.32 mg, 0.11 mmol), ¥ 100 TR 6 /M. LCMS BRFERER S, HHREAER. kRS

S BB, S61&0BALEE 9mg (LAY 30-P1.

MS (ESI) M/Z: 501.1 [M+H]".

"H NMR (400 MHz, DMSO-d6) 8 10.21 (s, 1H), 7.85 (d, J = 2.3 Hz, 1H), 7.55 — 7.35 (m, 2H), 6.79 (d, J = 73.5 Hz, 2H),
6.30 (t, /= 2.1 Hz, 1H), 5.49 (s, 2H), 4.24 (s, 1H), 4.05 (s, 3H), 3.70 (s, 4H), 2.01 (s, 1H), 1.74 (s, 1H), 0.95 (s, TH), 0.71 (q,J

=4.6 Hz, 1H).
10 SEMER 31:
N-(6-((UH-TLL P- 1) B ) 5- 9504 FF SRR 2 3 [ ] B - 3-8 ) -6- FP 4 - 2 H- R 28 R - 3, 13K 1 | - 7 B e
b o
|
\/Q PN N
0 " o F NJ
SR NIBELR:
™ \
II/ 0 /O
8¢ INT-5 N
oo n S-n N
0 Step A I
ep 5 o H O\ F NJ
431
15 BAE2IR:

IR A: 1] 5-9-4- FFSEUHL-6-[(1TH-PHE - 1-288) R R - 1,2- 2R 0B ME-3-F% (20 mg, 0.076 mmol)[KIIERE (0.3 mL)A¥
AN 6-FARJE-2H- M8 [ 1-25 - BRIE-3, - 3R P42 ]-7-FR R S (31.32 mg, 0.11 mmol), T80k 100 “C RN 6 M. LCMS &R
JEORLERE, B EHARIGARR . BUEIRSE BRIRER, SHl #2241 78 2] 6 mg N-(6-((1H-nEme- 1) Fi & )-S-Jpi-4- 1 U
I [d] 5 e -3 -3 )-6- FY AR L -2 H- BB 2R S R g -3, 1 - 3K T o - 7- e
20 MS (ESI) M/Z: 501.1 [M+H]".
'"H NMR (400 MHz, DMSO-d6) 5 7.85 (d, /= 2.3 Hz, 1H), 7.49 (d, /= 1.8 Hz, 1H), 6.81 (s, 2H), 6.46 (s, 1H), 6.30 (t,.J
=2.1 Hz, 1H), 5.47 (s, 2H), 4.45 (s, 2H), 4.09 (s, 3H), 3.65 (s, 3H). 1.10 — 0.90 (m, 4H).
SEHER) 32:
N-(6-((1H-RL - 1) B ) -4- B S 0 3 [ ) 57 B ME-3-A2)-7- P LA - 2 HL AL BB R 9 [b] [1,4] Z 43 Tk-3,3"- %
25 FT k-6

SRIBRER:
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PelEs 0%

HBWA: 0 CF, [0 2-BEA-FEEEHEE (5g 32.86 mmol FITUERM (125 mL)FIZK (50 mL )ik in A
BRIREM (2:3) (5.16 g, 16.43 mmol ), SRJE 25°CIRF 1 /M. LCMS BxERNE %, B Hindtrk. F oM fEhmRif s
pH & 2-3, #GH ZBZE(150mLx<2)2EHL, &HAHAM, SWFaiikkds, MR T R, ik, k%, BEE
Hréfi b /520 3.8 g4-FEERK-12-—F,

"H NMR (400 MHz, DMSO-d6) & 8.85 (s, 1H), 8.34 (s, 1H), 6.61 (d, J = 8.6 Hz, 1H), 6.34 (d, /= 2.9 Hz, 1H), 6.18 (dd,
J=8.6,3.0 Hz, 1H), 3.61 (s, 3H).

$BB: M 4FEEFE-12-"F (2g 1427 mmol ), 33-WEFE)VELH T (5221.11 mg, 21.41 mmol)AJ N,N-
T R EHREE (40 mL AR T I ABRIE A (5916.77 mg, 42.81 mmol )FIMALAT (236.88 mg, 1.43 mmol). 45 100 CTF,
PEdE 5 /NBF. LOMS BoR T H bRl [0 N IR A0 K 80mL 2R 5 F 215 2 BB (40mL=2)A 0L, &IF BN, AL
ARG A K EomL) s, MERGN TR, o9k, W4, BEHEMANER 2.1 g 7-PRE-24-ZFIR(1,5- R R
FRIFBRRE-3,3- AR T ke

MS (EST) M/Z: 223.1[M+HT".

BB, C: 0 CT, [ 7-TRIE-24- " FIB[1,5-F I AL RE-3,3-ALF T K] (1000 mg , 4.50 mmol)F!
NN N N-JUREZ, — [ (575.19 mg, 4.95 mmol) HJPUSIERE (15 mL )W RGINET 24 (319.98 mg, 5.00 mmol ),
0CRM 1 /NIT. BEEZE-70 C, B[R ZHmEH IR (1219.63 mg, 4.95 mmol ) TIEPRIE (5 mL yERF IIAFR
B, -70 CRJsi 0.5 /N, FHEZER, SAEHEE 1 DN . LCMS RRFEERBira 7. 0 'CF, Ja RS+
O SmL M FI&AL R 20mL /K, ARG ZFE ZB8QQ0mL<2) KB, SIFANIE, Smfaikehid), mmaT s,
g, K4, BEFEENEBEFES 1.4 g 6-CFRRE)-7-FEI-2.4- S0 1,5-FH B L FRR-33-E8:0T
Kil.

MS (EST) M/Z: 345.1 [M+H]".

HB|D:0 CTTF, 1 6-CFREBE)-7-FEIE-2,4- FIE[1,5-FHF M PFE-3.3- A 43T 2] (150 mg, 0.44 mmol )
FOBEER (5 mL)AN7K(0.5 mL )& F I N-&A0T B H%(176.26 mg, 1.32 mmol ), ££ 0-10 C 1 /M. HEE
Mgk O 2 BE=2: )RR R, R AR, RS MAFRE 2. R A IAK 10mL, 54 5
LR ESGmL)ZER, SGIHENIR, EIMEEMME K, MRATE, S8 Re, BEdEmdgiss 75
mg 7-F -2, 4- ZEUR1,5- R A B be-3, 3-SR IR T e ]-6- T R L.

'"H NMR (400 MHz, Chloroform-d) & 7.23 (d, J= 9.2 Hz, 1H), 6.62 (d, J=9.2 Hz, 1H), 4.55 (d, J= 6.7 Hz, 2H), 4.48 (4,
J=6.8 Hz, 2H), 4.43 (s, 2H), 4.29 (s, 2H), 3.87 (s, 3H).

B E: ([ 4-F I -6-[(1H-ME M- -5 L1 2- 2830 B M-3-0% (20 mg, 0.082 mmol) FIMEIE (0.5 mL AW H A
7- R AE-2.4- T SUBNL 5890 R I P33 RN T e l-6- TRt Al (39.45 mg, 0.12mmol ), 100 "CHEH: 12 /MBS .
LCMS W BRI R, WY, FEf& 0 BaNAE 8 3.3 mg N-(6-((LH-AEME-1-55) I 2E)-4- F ALK d)
S 3- ) -7-F S -2 HL AH-RE [ 2R FE[b][1.4] SR 493F Cube-3,3- A 4430 T e -6- i e

MS (ESI) M/Z: 529.2 [M+HT".

'H NMR (400 MHz, DMSO-d6) & 7.85 (d, J = 2.3 Hz, 1H), 7.48 (d, J = 1.9 Hz, 1H), 7.05 (s, 1H), 6.67 — 6.55 (m, 3H),
6.28 (t, /= 2.1 Hz, 1H), 5.39 (s, 2H), 4.32 (s, 4H), 4.13 (d, J = 7.8 Hz, 4H), 3.83 (s, 3H), 3.59 (s, 3H).

LHER 33:

(1aR, 7bS)-N-(6-((1 H-PLME-1-35) F BE)-5- F S ZE 255 [ d) RPEPE-3-28)-5- L -1, 1a, 2,7b-TUEIA T - [ 2 SN R
-4-TEBERZ/(1aS, TbR)-N-(6-((1H-FLEME-1-J5) F BE)-5- FR G B 2R JR [d) RIS ML -3-28)-5- R AR 1,1a, 2, 7h-TUEIRA FE[c] R
FHenb e -4- TR B A%
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A ! ) ! 2
! ey INT-10-P1 Nep N N—N
HoN N . N
Step A o Q o)
P 4 g
3433
BAED R

B, A [ S-FSEE-6-[(1TH-MEmE-1-55) A6 ]-1,2- 37 TR IE-3-F% (15 mg, 0.061 mmol, )AYMERE (0.5 mL WA H A
(1aR, 7bS)-5-F14AE-1,1a, 2,7b-TUS I PYEEH[c] 2RI MU -4-TRBE AL (25.14 mg, 0.091 mmol), f 100 C R 6 /AT .
HE R R R R R, AR AR R IRYE R IsA ], AH 2 B AR E] 21 mg (1aR, TbS)-N-(6-((1H-0LM
-1-35) 3R -5- R A BL I [d) e -3-58)- S - AR AR 1,10, 2, 7b-PU SR TN I (o] % - Mk g -4- A DA

MS (ESI) M/Z: 483.1[M+H]".

'"H NMR (400 MHz, DMSO-d6) & 11.35 (s, 1H), 7.81 (d, J = 2.3 Hz, 1H), 7.59 (s, 1H), 7.50 (d, J= 1.8 Hz, 1H), 7.40 (d,
J=8.5Hz, 1H), 6.79 (s, 11), 6.67 (d, /= 8.6 Hz, 1H), 6.30 (1, J=2.1 Hz, 1H), 5.39 (s, 2H), 4.22 (s, 1H), 3.85 (s, 3H), 3.69 (s,
3H), 3.47 (d, J = 10.9 Hz, 1H), 1.98 (td, J = 8.4, 4.3 Hz, 1H), 1.72 (d, ] = 6.7 Hz, IH), 0.93 (q, /= 3.8 Hz, 1H), 0.64 (q, J =
4.7 Hz, 1H).

S 34:

(1aR,7bS)-N-(6-((1H-M} - 1- 52 B B)-5- 50 5 55 [d] 7 % e -3-28)-5- FR &6 B -1,1a,2, Th- DU S35 7 28 [ ] 555 3 ALk Mg -4- 28
B % /(1aS,7bR)-N-(6-((1H-ME - 1-48 ) B B )- 59802 7 [ d] 7 T Mk -3- )-S5 F AR k-1, 1,2, Th- I 30 T e [ ] 35 H: M g -4- i
Tk e

\
O

(0] (0]
SN AR
|
o) é) NC o n©
N\ INT-10-P1 [¢] \ I(I) \
N éI‘N N or ,?‘N I/\‘ A\
HoN Nf} gt . ,43 . o H F Ny
F X Step A ) o] Vi, o
434
PR R

BBA: FEARTP T, B 6-((IH-MEmE-1-Z5) B EE)-5- 5 R I [d] 7 B M-3-H2(9 mg, 0.039 mmol) AI(1aR, 7bS)-5-
R EE-1,12,2,7b-PUSLHA P b2 3 [] AR IR AL -4 FEE (16 mg, 0.058 mmol) ¥ FHLIE(0.4 mL)H, %M H7E 100 CHtk
AR 6 /. LOMS MW BoRITE R N B A S, RMEIIAKG mLy P, A LR ZE(S mLFR, ABMAE
K@ mL)Pedk, LARGRERG T, i, ERIRIERYE. FTSESYERERNT AR AF %53 18 mg
(1aR,7bS)-N~(6-(( LH-FE: W - 1 -3 ) FFY Y- S0 e [d ] S e k-3 - Jk)- 5 42 JiE - 1, 1,2, 7b- DY A 3 T 22 1285 Hf W g -4 -l Tk e

MS (EST) M/Z: 471.1 [M+H] "

"H NMR (400 MHz, DMSO-dj) § 11.56 (s, 1H), 7.85 (d, J = 2.3 Hz, 1H), 7.77 (s, 1H), 7.49 (d, J= 1.8 Hz, 1H), 7.36 (s,
1H), 7.19 (s, 1H), 6.65 (s, 1H), 6.30 (t, J= 2.1 Hz, 1H), 5.49 (s, 2H), 4.16 (s, 1H), 3.67 (s, 3H), 2.00 (dd, /= 15.6, 8.2 Hz, 2H),
1.73 (d, J=18.0 Hz, 1H), 0.98 — 0.88 {m, 1H), 0.66 (d, J=4.9 Hz, 1H).

SHiE] 3S:

N-(4-((1H-ME e -1-38) B )2, 3- S 2R IR T 57,6 -d | R PE E -8-2)-7- FF 4 8 -3,4- — S -2 H-8 35 [b] [1,4] —E F4FF
Bedi-6- T BN
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F Rz &k

&35

BAE D0k

B ACERSRT T, S 4-((TH-MERe-1 - B 8-2,3- Z S 2R IR [ 7,6-d] 7 M-8l (8 mg, 0.031 mmol) I 7-
B4 FE-3,4- S -2H-ZK FF[b][ 1,4]) ~ S ZI0 B 5e-6-T ik 5 (20 mg, 0.072 mmol) 35 T HEBE0.4 mL)H, ZKK7E 100 C
T A T 6 /M. LOMS I BRER R A, REEMAKG mL)F, MAZERZB(S mLFR, A
k(3 mL)Fess, TR, e, JRBIRIEIRAE . FT7RE G WRERAE BT #1 SRS %78 8] 6 mg N-(4-((1H-
e~ 1-JR Y R 6 )-2, 3-SR IR IR [ 7,6-d] 7 R PAe-8-26)-7- FF 8L 35 -3 ,4- — &L-2H- 5 R [b][ 1L 4] — AR IR B - 6- Ptz .

MS (ESI) M/Z: 499.1[M+H]".

'"H NMR (400 MHz, DMSO-de) 8 10.68 (s, 1H), 7.82 (d, J= 2.3 Hz, 1H), 7.49 (d, /= 1.8 Hz, 1H), 7.20 (5. 1H), 6.71 (d,
J=33.6 Hz, 2H), 6.35 — 6.23 (m, 1H), 5.39 (s, 2H), 4.68 (d, /= 10.7 Hz, 2H), 3.98 (s, 4H), 3.67 (s, 3H), 3.14 — 3.01 (m, 2H),
2.00 (dd, /=13.8, 6.8 Hz, 2H).

SEHER) 36:

N-(4-((LH-FEE P -1- 82 B 5 )-2,3- — 40 2K 5 1 37, 6-d] 5 3% e -8- 52 )-6- FF 45 AL - 2 H-8 [ 2 Ik -3, 1"- B T ] - 7Tt

LS
o]
s N7
w5 N w
0 \ N=.
Q
s-NH o
\(\)
O
ey
0O
\O N N N}
Q P oy N=
~ClI INT-6 A
?\ B %’NH O
Step A
o O
b 436
BefebgR.

B AERSART R, 8 4-((IH-ME M- (-35) B 3E)-2,3- — & KRR FE[7,6-d] 7 B ME-8-42(12 mg, 0.047 mmol) A1
6- VI -2 H-BR R R -3, 1-FR TR e - 7- BB B (26 mg, 0.095 mmol) ¥ T-MERE(0.4 mLYF, %K R TE 100°C Rk &4
T 6 /NET . LCMS I BoREBHR NS A)5, REEIMAKG mL)F, AN ZEE LRSS mLyFEE, FEME K
(3 mLyFewk, JOOKBREREN T, I, EMEUEIRSE. TR G IR BT AR #4452 N-(4-((1H-MEre-1-45)
FH 5)-2,3- S 2R FF IR [ 7,6-d ] B -8-2)-6- FH AR B -2 H-BR [ 2 I PR -3, 134 1 456 ]-7-T B i 8 mg.

MS (ESI) M/Z: 495.1[M+H]".

"H NMR (400 MHz, DMSO-dy) § 10.59 (s, 1H), 7.82 (d, J= 2.2 Hz, 1H), 7.49 (s, IH), 6.88 (s, 1H), 6.66 (s, 1H), 6.49 (d,
J=283Hz, 1H), 6.30 (t, J=2.2 Hz, 1H), 5.40 (s, 2H), 4.70 (t, J= 8.9 Hz, 2H), 4.47 (s, 2H), 3.68 (s, 3H), 3.09 {t, J= 8.9 Hz,
2H), 1.00 (d, J = 12.4 Hz, 4H).

LHER 37:

N-(4-((1H-FHE - 1-35) U 3R)-2, 3- — G008 3 IR IR 3F [ 7,6-d| B B ME-8-6)-5- FL 4 -1, 1,  2,7b-PU IR A FF[c] 25 F Mt iR
-4-TEB

54



WO 2025/007873 PCT/CN2024/103239

SN PR :
\
}3 o .0
o INT-6 /O
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1 &37
BRIF2 IR
5 IR ATERSAT T, 9 4-((TH-ME -1 -2 )-2,3- & R IR IR 7,6-d 7 "% PE-8-% (12 mg, 0.047 mmol)

5-FE -1 1a, 2,7b-PUSUIA T g [c 18 FF it i -4- Tl 8RS0 (26 mg, 0.095 mmol) ¥ THERE(0.4 mL)Hr, %k A7E 100 JEY
TEEM T B 6 M. LoMS IBILERFR M AR, REBRIIAKG mLYH, A ZERZERS mLyFE, FHifm
ARG mLywe, JOKIREREN TG, uE, YUK EWRYE . BT R & W RE IR = 8T A AR 419 2 N-(4-((1H-nlkm
S1-FHID)-2,3- A FE R I [7,6-d ] R E -8 JE)-5-F AR - 1,18, 2, 7Tb-PUSIR A FE[c]Z= 3 E I8 -4- BB FE 10 mg.
10 MS (ESI) M/Z: 495.1 [M+HT".
H NMR (400 MHz, DMSO-dy) 5 7.82 (d, J = 2.3 Hz, 1H), 7.49 (d, 7= 1.8 Hz, 1H), 7.36 (s, 1H), 6.72 — 6.50 (m, 2H),
6.30 (t, J=2.1 Hz, 1H), 5.39 (s, 2H), 4.70 (t. J = 8.9 Hz, 2H), 4.16 (s, 1H), 3.67 (s, 3H), 3.64 — 3.49 (m, 1H), 3.09 (t, J = 8.9
Hz, 2H), 1.99 (q, J= 4.4 Hz, 1H), 1.72 (d, J = 7.0 Hz, 1H), 0.94 (td, J = 8.3, 4.3 Hz, 1H), 0.72 (g, J = 4.6 Hz, 1H).

SEHER) 38:
L5 N-(6-((1H-FH, e-1-32) BR 35k )-S- FH SR L 4- FR EL o8 3 [d] B - 3- 5Ly 7- B S KL -3 4- — & 2H-5 51 [b][1,4] —E 4 FF o
-6-TEBL I
\
o} N/O
o
Q FN "
0\;0 °" P
prani o8
\ b o
o INT-7 2
g-a0 T~ SN N7
0 o Step A O\/o o H 0 Ny
L E&9138
20 BefEL g

B ATER SRS T, % 6-((1H-IEPE-1 28 FE - 5-F S B 4 F R 2K R [d] 7 B E-3-12(20 mg, 0.077 mmol) HI 7-
R4 -3 4- A -2H-F 3F [b][1.,4] — S 2RI Bk-6- T 5 (0.042 g, 0.15 mmol) YA TFHERE(0.5 mL)T, ZKRRTE 100 C
R FAE TR 6 NT. LCMS RIS R ML )E, REBMAKG mL)Y, AR ZBG mL#E, HE
FIE KRG mL)Peg, LK BRERAA TR, ILYE, I R VR 4R . BT RIS YRR R T A0 AR 1 %5 13 2l 20 mg TN-(6-((1H-

25 kM- F )-S5 B AR 4 FR LR [ d) 5 SR M- 3 3 )-7- B R -3, 4- — - 2H- 2RI [b]] 1.4] T B 44 IR B - 6- TR I

MS (EST) M/Z: 497.1 [M+H]".

'"H NMR (400 MHz, DMSO-d6) & 10.29 (s, 1H), 7.86 (d, J = 2.3 Hz, 1H), 7.50 (d, J = 1.9 Hz, 1H), 7.45 (d, J = 8.5 Hz,
1H), 6.88 (s, 1H), 6.72 (d, J= 8.6 Hz, 1H), 6.31 (t, /= 2.1 Hz, 1H), 5.48 (s, 2H), 4.26 (d, /= 10.8 Hz, 1H), 3.70 (d, /= 3.0 Hz,
6H), 2.56 (s, 3H), 2.10 — 1.96 (m, 2H), 1.77 (q, J = 7.7 Hz, 1H), 0.99 (q, J = 3.9 Hz, 1H), 0.75 (q, /= 4.7 Hz, 1H).

30 S 39:

N-(6-((1H-ILE e -1-5) R i )- 5 A S k- L BR R 3 (| 3 SR - 3- ) -6 FP 4 - 2 -8 8 3 R g - 3,13 T K| - 7- T B
2)0 N@/\N \

grERE
o

o
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RN BRLE:
\ D
P (0]
. O
;\é‘_ ol INT-7 ‘é NH
0 o
Step A
0 0
th & 4739
PVESIR

BT ALEESRTE, B 6-((TH-ME M- 15 H 35 - FH 4 B -4- B L ORI d] R B 1E-3- (20 mg, 0.077 mmol)Fl 6-F
5 EHEOHAE[FEIMRM-3 1R BE-7-TEBLE (0.042 g, 0.15 mmol)iE T HEIE(0.5 mL)HF, 124k B 100°C il 4c4F T it
6 /N LCMS MM 2o iRt Mg 2 fm, RIMBIAKEG mL)F, A LRLFRG mL#R, AEAEHRG mL)
Wk, ORI TG, 08, JEREEWRAT . IR A IR E A SAHE] %132 20 mg N-(6-((1H-MERE-1-2)
R ) 5- F 400 4- PR LR I ) 53 TR IR - 35 )-6- P L - 2 H- B [ kgl - 3, - FRTA e |- 7- RS T A
MS (ESI) M/Z: 497.1[M+H]".

10 "H NMR (400 MHz, DMSO-d6) 5 10.39 (s, 1H), 7.86 (d, J= 2.3 Hz, 1H), 7.50 (d, J = 1.8 Hz, 1H), 6.95 — 6.85 (m, 2H),
6.55 (d, /= 8.3 Hz, 1H), 6.31 (1, J = 2.0 Hz, 1H), 5.48 (s, 2H), 447 (s, 2H), 3.69 (d, J = 2.9 Hz, 6H), 2.54 (s, 3H), 1.01 (dd, J
=7.6,2.2 Hz, 4H).

SHER 40:

N-(6-((1H- I 8- 1- 35k ) F k-5 FR 48 -4 - FR B 8 0 [ R B W -3 -3 )-5- PR -1, 10,2, 7 - P S P T 226 [ o] 2 5+ bt Meg -4
15 B

o N
II N
/1 o f‘i@
/
S N R ER:
\ Jo)
o \o N{
Q INT-7 C 5“3
s-¢ — S—NH o Nx
I T
0 /
o) Step A o
140
BRI IR:
20 B AR T, 4 6-((TH-IE - 1-38) P 5 )- 5 8 -4 PR B R O[] 5735 - 31220 mg, 0.077 mmol) A1 5-FF

FUHE-1,12,2, 7T0-PU AR TR HE-4-ETAIEEL (0.042 g, 0.15 mmollE T HENZ(0.5 mL)H, ZAKRLE 100 CHEF THiH: 6
AN, LOCMS BB R FR RN B LG, REBIMAKG mLYF, IAZERCHERG mLyFRE, FHEMEHAG mDk
B ToKERERAN T 18, 138, JEHRE L IR AE . IR AR AL E TR R A 24351 18 mg N-(6-(( IH-FHE - [ - J85) F K)-5-
B 4 -4 B 2R T[] B M- 3-5E)- 5- 50 -1, 1,2, 7b- DU S R T L [ ) - M MR -4- R A

25 MS (ESI) M/Z: 497.1 [M+H]'".

"H NMR (400 MHz, DMSO-d6) & 10.29 (s, 1H), 7.86 (d, J=2.3 Hz, 1H), 7.50 (d, J= 1.9 Hz, 1H), 7.45 (d, J= 8.5 Hz,
1H), 6.88 (s, 1H), 6.72 (d, J = 8.6 Hz, 1H), 6.31 (t, J= 2.1 Hz, 1H), 5.48 (s, 2H), 4.26 (d, J=10.8 Hz, 1H), 3.70 (d, /= 3.0 Hz,
6H), 2.56 (s, 3H), 2.10 — 1.96 (m, 2H), 1.77 (q,J = 7.7 Hz, 1H), 0.9 (q, /= 3.9 Hz, 1H), 0.75 (q, J = 4.7 Hz, 1H).

SR 41;

30 N-(6-((LH-HbL 18- 1-38) Y 3)-4- FR S8 356 20 I )] 8 Mok 3-8 -8- Y L -5- I -2, 3,4, 5- T &0 3 [ b] [, 4] FURL SR BE-9-F58

[
N
2 }L@/\
S—-N N
8 N
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R BRLE
A \ \
\ o}
b5 0 o)
:; Step A HNj ( Step B HNj ; Step C \Nj ‘: Step D
HoN OH o] o]
on g N, N,
\ \ \
O 0 o} N,O
o INT-1 o )
S - S-ci = S-N N
N StepE ™n o Step F N o H 4 N;
N N N \
& 441
BIED LR

BB, A: ERAEP T, ¥ 2-2E-S-HEEER (2g 14.39 mmoliE T HE (20 mL ), A H ERH1(988 mg, 14.5
mmol), F+Z& 90°C N 16 /M. LCMS MM N, SUNEEIR G H 28 2 B8 (60mL)FIK(60mL)FHL . A HUAHH JCKER
ERANTAE, URWREE, 2N A A MR 28 ZF5=3/1 198 1.8 g N-Q2-F2 5 -4-F IR ) P BZ .

MS (ESI) M/Z: 168.1 [M+H]".

IR B: ol N-(2-F23-4- I STIE R0 FIERR (1.8 g5 10.78 mmol AT N,N-— FIEE I BLA% (20 mL )i, Jn A& 442,59
g, 107.8 mmol, 60Wt%)S N 10 74, JEIMA 1,3- IR K(1.64 mL, 16.17 mmol), 120 ‘CJ 12 /M. LCMS %l
Je L, JEORWHEFE 52 S5 8 R N A K K, R ZER(60 mL)FI/K(60mL)ZEN, A HUH /KRR T 1%, A M 28
ZBE=3/1 4T EN, 53] 400 mg 8-FEFE-2,34,5-IUE I b1 4| BB F .

MS (ESD) M/Z: 180.1 [M+H]".

IR C: VRIBSM TN 8-HEE-2,3,4,5-WEZIF[b[ 48B4 (350 mg, 1.944 mmol) HJ NN-HF & FBLAZ
(SmL ) RN AEALEN (117 mg, 4.86 mmol, 60wt%), 10 S-EF RN (121 L, 2.92 mmol) , IR 3 /h
o 2 EATE R R ER AT AR O, Y RIS AU, SRR ) A Z.B8(20mL) FIZK (20mL) 2R EL, TR
ek, AR LKRBH TSR, BTRAEGIHE, BIFAHE 28R OEE=3/1 HTHZEN . 335 218 mg 8-H
FAEL-5- 2,34, 5- DUSURIF[b][1 4| A AL = .

MS (ESI) M/Z: 194.2 [M+H]".

STD: 0 THMATE -FHAEIE-S-HE-23 45 WEFEHD|[14EESLE (218 mg, 1.12 mmol) FT N,N,N',N'-J H
2 TRA85uL, 1.24 mmol)IVIERRE (SmL ) ISR IIAIE T 248 (494 ul, 1.24 mmol), 20 7-PEIGIEERFE
T8 CINAZREME (304 mg, 1.24 mmoDFIPYSIRIEEE, ik 3 /Nt 2 BEITE T R i =4
JG, MKEER, 4B 2518, 58RE H 208 ZESQOmLYAK0mL)AE I, A HhKEE, AN TT/KRE
POT e, EUASIRGEEAUN, FRIFHIG B 208 Zle=31 BEATHEENT . 183 304 mg 9-CTRRHL)-8- I L FE-5-H13E-2,3,4,5-
PRI [b][ L4 AR .

MS (ESD) M/Z: 316.1 [M+H]".

BBE: 85 P T, 1 9-(FIiEL)-8-FEAR-5-F 234, 5-PUE K I [bI[1L 4R AL E (10 mg, 0.317mmol) g
BR(1.5 mL)A17K (0.5 mL) ¥R A N-ZAR T ML (187.6 mg, 0.952 mmol), 0 CRE 3 /M. EEENERR
JEORL 23R EAL A ) G RN E 25408, R85BT 28 ZES(10mL)AIZK (10mL)R B, ARk, AHLAEH
TKBREEON TR, BEREEIAE. ¥TREN, B 38 mg 8-F 4 IE-5-H 52,34 5-T0 S K3 [b][1,4] B A s s1-9-T%
B4

MS (EST) M/Z: 292.0 [M+H]".

BB FERSEI T, B 6-((TH-TEE A 6-((TH-ME PR - 1355 ) -4- FR AL SR I [d) S B -3 - 1) FR 36 )-4- F AR 8
K IE[d]R W3- (12 mg, 0.025 mmol) FI 8-F L AL-5-F 52,3 4,5- DU S K H [b][1,4) A AA 52 -9-FEBE & (31 mg, 0.095
mmol) T MIE0.4 mL)F, ZRALE 100 CHMELAH NHEE 6 /M. LCMS IR R FERR N R4, RSB
K(5 mL)dr, IIANZ B Z.EE(5 mL)FRE, AR &hKG mL)BeE, TTKMEAN T, ik, ERRERS . HEE
H AL BT A R AAFIAAFE] 6 mg N-(6-((1TH- MM -1-F5) FF 35 )-4- 11 58 35 28 I [d] o e -3 - 3% )-8 - FF R 2k -5- R %
-2.3.4,5-PU S [b][1,4] F Bk 5 -9- R L .

MS (ESI) M/Z: 500.2[M+H]".

"H NMR (400 MHz, DMSO-dg) 8 7.87 (d, J= 2.2 Hz, |H), 7.49 (d, J= 1.8 Hz, 1 H), 7.04 (d, J= 9.0 Hz, 1H). 6.82 — 6.67
(m, 3H), 6.30 (1, J = 2.1 Hz, 1H), 5.43 (s, 2H), 3.97 (t, J = 5.2 Hz, 2H), 3.85 (s, 3H), 3.65 (s, 3H), 2.90 (1, J = 5.5 Hz, 21),
2.74 (s, 3H), 1.85 (p, J = 5.4 Hz, 2H).

EHER 42:
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(1aR,7bS)-N-(6-((1H-HC -1 55) 71 -d2)-4- B 6 38 [d] 52 A - 3-) 5- FF L1, 1,2, 7b- PR 7 2 [ 2 9

Mo -4- BT
D
0
o— N ND
; o
S—NH Nx
O\

o)
L o
ﬁ\m
SRR
D
_ 0
° o— N D
I INT-8 o } ',\'}
—_— U N~
I S—NH
Il 0
0 Step A 0 N
3 B 0O
S
AHp42
BAELIR.

BB ATESHEY T, ¥ 6-((1H-IEM-1-3) FH&-d2)4-FF S 219 [d]) 5B W-3-JZ (20 mg, 0.081 mmol) FI(1aR,
7bS)-5- A H-1,1a, 2,7b-TUS A be I [c] 2R FF ML -4-F BE 5L (33 mg, 0.12 mmol) & FMLEE0.4 mLyF, HIKHRTE
100 CHe &t FHFE 6 it LCMS BEMNE R RR RN SEAfE, RN ZK(S mLyH, A 2R 2855 mL)y#EE,
10 HAMAIEEKG mL)E, TKBBRATE, T8, ERERERS. FriRaYEEEEN AR %53 20 mg
(1aR,7bS)-N-(6-(( | H-IL k- 1-5) 1 B -d2)-4- F A R K [ d] 7 -3 35)-5- FH 4 - 1, 12,2, Tb- DU S A A ZE [ ] 24 He bl g -4 - T
B j o
MS (EST) M/Z: 485.1 [M+H]".
"H NMR (400 MHz, DMSO-ds) 6 9.68 (s, 1H), 7.88 (d, J = 2.2 Hz, 1H), 7.50 (d, J = 1.8 Hz, 1H), 743 (d, J = 8.5 Hz,
15  1H), 6.83 (s, 1H), 6.75 (s, 1H), 6.70 (d, J = 8.5 Hz, 1H), 6.30 (t,J = 2.1 Hz, 1H), 4.25 (d, / = 10.8 Hz, 1H), 3.87 (s, 3H), 3.72

(s, 3H), 3.58 (d, /= 10.7 Hz, 1H), 2.01 (td, J = 8.6, 4.1 Hz, 1H), 1.75 (q. /= 7.5 Hz, 1H), 0.95 (td, J = 8.2, 45 Hz, 1H), 0.65
(q,J= 4.7 Hz, 1H).

SEHER] 43:
N-(6-((1H-FIE - 1-38) B B -d2)-4- B E L 3 [d | B B -3 ) -7- B -3 4- A2 H- 2R 3 [b][1,4] — & 2% 51 -6- Tt

20 &
0 b
o— N
0 N
S—NH Nx
@] O\
ovo
RSB 2%
D
_ 0 D
O 0 o— N\ N
S—cl INT-8 S /3
(IDI _— §—NH d N
ovo Step A O (@) 0 N
tE443
PRI IR:
25 BB AERSET T, A 6-((TH-IL - 1-35) H 3-d2)4- A EE I [d] 7 B -3 -2 (20 mg, 0.081 mmol) A 7-H4

33, 4- T F2H-FE b1, 4] BB -6-TEBESR. (34 mg, 0.12 mmol) BT HELE0.4 mL)r, %46 3RHE 100 Chik%
TR 6 NFS . LCMS M2 RIFEER N2 )E, REMBIIAKG mL+, ALK LEE(GS mLFRE, FEfath
K3 mLygek, JoKBimBRE T, dIE, JEIBRIRSE . FTAR -G RAT E AT I R AR 424 ) 16 mg N-(6-((IH-Ak
e -1 - L) P L -d2)-4- A B 2R [ S M - 3- ) 7- F AR -3, 4- & -2H-ZR 3 [b][1,4] 5 ARk B -6- TR BL I

30 MS (ESI) M/Z: 489.1 [M+H]".
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"H NMR (400 MHz, DMSO-d,) 8 9.94 (s, 1H), 7.88 (d, J = 2.3 Hz, 1H), 7.49 (d, J = 1.8 Hz, 1H), 7.20 (d, J = 9.0 Hz,
1H), 6.93 — 6.67 (m, 3H), 6.30 (t, J = 2.1 Hz, 1H), 4.02 (dt, J = 26.1, 5.2 Hz, 4H), 3.83 (s, 3H), 3.68 (5, 3H), 2.05 (q, J = 5.3
Hz, 2H).

SEhE ) 44:

4-FH E-N-[4-F E FE-6-(ME -1- %Eﬁ%) 1,2-Z T 3- 2] -1a,6b- —F-1H- A A5 [b] FIEBkrm-3-EBLE

N/O
\\ // m
N—N

SN BREL
~ \O O/

o o 0
—_— —_— —_— O/\ B
o4  Step A o ™>~-B" StepB 0 X Step C Step D 0
Ny
N X X2 N
o [o] [s]

{
NHTs

~5 0”0 -0
s \\S//O \\// /
S INT-1 -N

—_— E— ¢l
Step E o Step F o Step G

hEas

BRI D L.

B AR 2- R R4 EFRR Q2 g, 13.15 mmo)E T 2530 mL)H,  IDABRRRHT(3.63 g, 26.29 mmol)Fl 1,2-—
R7.5%(24.69 g, 131.45 mmol, 9.92 mL), ZfRRTE 90°C TH#E 12 /M. LCMS M8l & 7m BRAR N 245, W iR
R4 . AR CERAKEEE, oK, 8, IR RS . BT R a e ENrEE] 253 g2-2-RD
FE-4-FRE-FHE.

MS (ESI) M/Z: 260.5 [M+H]".

'"H NMR (400 MHz, CHLOROFORM-d) & 3.65 - 3.76 (m, 2 H), 3.83 - 3.94 (m, 3 H), 4.34 - 4.44 (m, 2 H), 6.38 - 6.46 (m,
1 H), 6.56 - 6.65 (m, 1 H), 7.81 - 7.89 (m, 1 H), 10.34 - 10.43 (m, 1 H).

BB, B: 4 2-Q-H R4 FEIE-FEFREQS g 9.65 mmol)iE T — WIS mL)H, AR T E4(1.30 g
11.58 mmol), ZRFHRA 25°C Fatdt 2 /M. LOMS N En BRI N B4R, N 2B 2 FEAKET, B
A E KSR, TARMERENT1, 38, R HERYE. PR SR ZE I8 2] 495 mg 4-H A E-2-206%
A RHIE.

MS (EST) M/Z: 178.6 [M+H]".

'"H NMR (400 MHz, CHLOROFORM-d) & 3.85 - 3.93 (m, 3 H), 4.60 - 4.68 (m, 1 H), 4.86 - 4.96 (m, 1 H), 6.51 - 6.56 (m,
1 H), 6.64 - 6.75 (m, 2 H), 7.86 (d, J = 8.8 Hz, 1 H), 10.26 - 10.37 (m, 1 H).

BT C: 1 4-FEE-2- 2 M E - 490 mg, 2.75 mmol), & T FEE(10 mL)F, Ji 4-FF BB (563 .34
mg, 3.02 mmol), HMEEATE 25°C FHidk 12 /hit. LCMS W Em FER RN LG, KNBOTHE, &Sk eIk
£, IR IR 5 2R HF‘TE#TF&J 1.1 g N-[(E)-(4- I ERHE-2- 2 i S-SR ) W FP AR B K [-4- B R T It e

MS (ESI) M/Z: 346.7 [M+H]".

'"H NMR (400 MHz, CHLOROFORM-d) § 2.42 (s, 3 H), 3.82 (s, 3 H), 4.50 (dd, J= 6.0, 1.8 Hz, 1 H), 4.68 - 4.78 (m, 1
H), 6.46 (d, J=2.3 Hz, 1 H), 6.55 (dd, /= 13.8, 6.0 Hz, 1 1), 6.65 (dd, /= 8.8, 2.3 Hz, | H), 7.29 - 7.35 (m, 2 H), 7.51 - 7.64
(m, 1 H), 7.79 - 7.91 (1, 3 H), 8.00 - 8.05 (m, | H).

BB DARSHKRT T, ¥ NLE)-4-FEE-2- O M EEE- R E) T P 2 1] 4- F B RKBEE L (1090 mg, 3.15
mmol), T FEH(277.09 mg, 3.46 mmol), W [(a,0,0"0-PY FH-1,3-K AL (239.93 mg, 314.67 umol)iF T K (30
mL)H, 110°C Hidk 12 /M. LOMS ISR FR T N e 4 5, SR ERSE, Fl 28R ZBs Ak 20, A HLH A JEK

R T, IR, SRR RYE . PR SRR E T8 3] 409 mg 4-F - 1a,6b- “H-1H-IRALE [b] ZRIEMR
M »

MS (EST) M/Z: 162.6 [M+H]".

'H NMR (400 MHz, CHLOROFORM-d) § 0.24 - 0.35 (m, 1 H), 0.89 - 1.00 (m, 1 H), 2.56 (ddd, J= 8.9, 5.3, 4.1 Hz, 1
H),3.73 (brd,J=5.8 Hz, 3 H), 4.75 - 4.87 (m, 1 H), 6.39 - 6.47 (m, 2 H), 7.16 - 7.23 (m, 1 H).

BB EERSHEIF T, ¥ 4-FEE-1a,6b- - 1HILE [b] ZEFHFEM (200 mg, 1.23 mmol )T NN,N',N'-PY i
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ZJt-1,2-"[%(157.63 mg, 1.36 mmol, 204.71 pL), & T PUE M4 mL)H, FER = 0°C, RINIE T Z48(1.6 M, 847.80 uL),
TR N | /DS, BRIEZE-78°C, VA0 1,2-Z R E TR 6 (334.22 mg, 1.36 mmol) IV SNIM(2 mL)FEW, 1%
RN 0.5 MBS, THREZESE THE 1 /. LOMS B R KB TR RN 5, B R SR BB B N KK R,
TR TR, TR T8, v, RBORERSE . FTEREWRIRA ZENTAE] 295 mg 3-FAMELE 4- P A5
-1a,6b- S -1TH- SR [b] ZFFMRM.

MS (ESI) M/Z: 284.7 [M+H]".

'H NMR (400 MHz, CHLOROFORM-d)  0.10 - 0.20 (m, 1 H), 0.86 - 0.96 (m, 1 H), 2.50 - 2.60 (m, 1 H), 3.75 - 3.82 (m,
3 H), 3.95 - 4.07 (m, 2 H), 4.77 - 4.86 (m, 1 H), 6.33 - 6.39 (m, 1 H), 7.12 - 7.23 (m, 6 H).

IR Foff 3R R -4- - 1a,6b- —&-1H- A5 [b] ZRIFRRME(290 mg, 1.02 mmol) T HHIR(S mL)FIZK
(0.5mL), FHEZE 10°C, N N-FAT BEZI(408.53 mg, 3.06 mmol), ZIRRFE 10°C T 1 M. HEZITE
W R RFR RN A S, RIEIMAKEE, H®OERER, WAahkiks, TRMEBWTE, i, I8
R4, TR EREZEHTE ] 218 mg 4-F 4 H-1a,6b- - IH-FAE ST [b] ZKH WRm-3-fEit .

'"H NMR (400 MHz, CHLOROFORM-d) § 0.47 (ddd, J= 6.7, 4.4, 1.8 Hz, 1 H), 1.11 (ddd, J = 8.8, 6.8, 5.5 Hz, 1 H),
2.60-2.69 (m, 1 H),3.98 (s, 3 H), 5.06 - 5.15 (m, 1 H), 6.46 - 6.57 (m, 1 H), 7.48 - 7.55 (m, 1 H).

B, G: % 4-HERE-6-(MEMe-1-FEH BE)-1 2- R G ME-3- 1% (170 mg, 696.01 umol)FH 4-F FFE-1a,6b- —F-1H-3AH
B2 [b] IR -3-REBE S(217.74 me, 835.21 pmol, 1.2 eq)ETALIE(1.3 mL)™, ZIERTE 110°C T HEHE 12 /MiT. LCMS
WWERKH SRR RNE, REMBERERSG. FEREAEWE &80 G 3 (column: Xtimate C18
150x40mm>x [ Opm;mobile phase: [water(FA)-ACN];gradient:31%-61% B over 10 min)4li{l, 9] 140 mg 4-F 4 FE-N-[4-H
S 6- (ML -1 - FR Y- 1 2- T JF -3 2K - 10,6b- —R-1H-FR A 2 [b] 2 FFHRIR-3- T Ik 1%

MS (ESD) M/Z: 468.9 [M+H]".

'H NMR (400 MHz, DMSO-dy) 5 0.05 (ddd, J=6.1, 4.2, 1.5 Hz, 1 H), 0.96 - 1.09 (m, 1 H), 2.62 - 2.72 (m, 1 H), 3.62 -
3.72 (m, 3 H), 3.84 (s, 3 H), 4.98 - 5.08 (m, 1 H), 5.30 - 5.49 (m, 2 H), 6.23 - 6.33 (m, 1 H), 6.50 - 6.60 (m, 1 H), 6.68 - 6.77
(m, 1 H), 6.83 (s, 1 H), 7.33 - 7.55 (m, 2 H), 7.91 (s, 1 H), 9.73 - 10.04 (m, 1 H).

i) 45:

(1aR, 7bS)-N-(6-((1H-MEME-1-5) B B2)-4-( B B 2R -d3) 2R 3 [d] e M e-3- )-S5 FH & -1, 1, 2,7b-DU S P Bt [c] 2R 3F
MbE R -4 -8 T i

~o0 N—O

S
N
H
(0] o] N
: do N
B D p

S R ER

INT-9

Y

Step A

th&445

BelE0R

IR A 6-(MHEmE-1-3 Y- 4- (SR A FE)-1,2- K 5 %M -3-14 (40 me, 161.77 pmol)AlT(1aR, 7bS)-3- HEEFE-1,1a,
2,7o- TSI $i I [c] 2R FF M IE-4- R TR §0(57.77 mg, 210.30 pmol)iE THENE(0.3 mL)H, %46 R E 100°CFHEE 12 /N,
LCMS Bl & RER RN G, RNMBEEBERS . PR EA Y25 80RA €3% vk (column:  Xtimate C18
150x40mm>x [ Oum;mobile phase: [water(FA)-ACN];gradient:31%-61% B over 10 min)Zift, H# 23.13 mg (laR,
7bS)-N-(6-((1 H-ME M- 13 ) {3 )-4- (RIS FE-d3) R [d] 7 P IAE- 3-25K)-5- AR 801, 1, 2,7b- DU SR T IGE[ ] A T e g -4 - B
.

MS (ESI) M/Z: 485.9 [M+H]".

'"H NMR (400 MHz, DMSO-ds) & ppm 0.58 - 0.71 (m, 1 H), 0.89 - 0.99 (m, 1 H), 1.68 - 1.82 (m, 1 H), 1.95 - 2.06 (m, 1
H), 3.51 - 3.63 (m, 1 H), 3.66 - 3.79 (m, 3 H), 4.16 - 4.31 (m, 1 H), 5.44 (s, 2 H), 6.27 - 6.34 (m, 1 H), 6.66 - 6.77 (m, 2 H),
6.78 - 6.85 (m, 1 H), 7.38 - 7.46 (m, 1 H), 7.47 - 7.52 (m, 1 H), 7.87 (d, J= 2.3 Hz, 1 H), 9.49 - 9.87 (m, 1 H).

SEHEfF 46:

7~ F S N[ 6- (P -1 - B ) -4 = 70 R ) - 1,2- R TR - 32 -3,4- -2 H-1,5- 28 AR B -6-T B A
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o] 9 o H P N@
D
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SR BEER:
; 0
oo N
e —m— S
S~c| > 7N N
] o} o H \
o o step A o o N\)
N o <D
DD
H&1mae
(e B

IR ALK 6-(E -1 -2 B L) -A-( =R F AR )-1,2- PR R TRIE-3- 1% (40 mg, 161.77 pmol)fl 7-F 4 3E-3 4- — 4 -2H-1,5-
RIF N -6- TR (54,10 mg, 194.12 pmol)# T ERE(D.3 mL)H, ZR R 100°C T HiHE 12 /N,

LCMS Wi Gom KB4 R RN G, RNFOBR RS . RS Yet m il ittt 5350 17.82 mg 7-H&
FE-N-[6- (M M- 1 -2 H L) -4- (= U SR BS) - 1, 23R I TR ME-3- 2813 4- — &1 -2H- 1,5- 2R FF 5 2% -6 Tt i

MS (EST) M/Z: 489.9 [M+H]".

"H NMR (400 MHz, DMSO-d,) & ppm 1.98 - 2.12 (m, 2 H), 3.65 - 3.74 (m, 3 H), 3.94 - 4.13 (m, 4 H), 5.40 - 5.48 (m, 2
H), 6.26 - 6.33 (m, 1 H), 6.70 - 6.90 (m, 3 H), 7.17 - 7.27 (m, 1 H), 7.47 - 7.54 (m, 1 H), 7.84 - 7.92 (m, 1 H), 9.89 (brs, 1 H).

S 47:

(1aR,7bS)-5- FEZ-N-(4- F EH-6-(BME-2-FE EH) K I [d| RUEME-3-5)-1,1a, 2,7b-PUSLIRPAIFF[c] I ML I-4-15

B fz
o\
N-C
e P USELE
% 4
o ¢ N o
o)
\
JravATE-H
Ny o
N-Q N/E INT-10-P1 o N N%
HON : Mg 8 O'/S‘N g
2 O step A 0 H o
o
o
\ \
BIEPR:

BB A ARSI T, Ki(1aR,7bS)-5-F 8 FE-1,1a,2, 7b-PUE IR P ] 35 H M IR-4-RE AL £0(0.06 g, 0.228 mmol) 1
4- A - 6- (MR M- DS ) 2R [ S5 TR -3- (0,05 g, 0.19 mmol )& TIEIE(0.5 mL)FH, i%4F 276 100 CHRpe 4t FHtdE
6 /NET .

LCMS Wil & 7n FORL R S 52 2 i, RSB K (S mL)HF, A Z.88 Z.85(5 mL)Feke, Rl & /K (3 mL)yse#s,
TR T4, L0, IR IR IR AR BTG VR-A YR AE JE M R0 SO 1) 2 (DR 750 0.01vol% FER (KA 4 fF = 1/1)
73] 22 mg (1aR,7bS)-5-F 48 HE-N-(4- FF 48 Be-6-(ME M- 2- LA ) 3 I [d] MR- )1, 1,2, 70-PU S TR H [ 1A FF AL R
-A-TEELRZ .

MS (ESI) M/Z: 502.0 [M+H]".

"H NMR (400 MHz, DMSO-d¢) & 9.84 (s, 1H), 7.42 (s, 1H), 7.38 — 7.31 (m, 2H), 7.21 (s, 1H), 6.86 (s, 1H), 6.71 (d, J =
8.5 Hz, 1H), 4.24 (s, 1H), 3.90 (s, 3H), 3.72 (s, 3H), 3.59 (d, J = 10.6 Hz, 1H), 2.00 (d, J = 7.8 Hz, 1H), 1.76 (d, J = 7.2 Hz,
1H), 1.04 — 0.91 (m, 1H), 0.68 (q, J= 4.6 Hz, 1H).

STHE 48: (1aR,7bS)-5-H & 2 -N-(4-F S 2-6- (L0 -2 8 ) 3K FE [d] B ME-3-58)-1,1a,2,7b-TU SR TR FF: [c] R 3
WL e - 4T T
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e 4N ==
_0 O H o)
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\

RZBE SR
"/O N\ INT10 P1 o Q
HzN)@\O = )\Q\
o step A
\
RIELE:

BB A: ARSI T, K (1aR,768)-5-FEIE-1,12,2, 7b-VU IR FE[c] 25 T MLIE-4-TEBLE0.06 g, 0.228 mmol)AN
4-FSE B -6-(EE-2-F S ) T [d ] I mE-3-F2(0.05 g, 0.19 mmol)¥E T-MEEE(0.5 mLYE, %6 R7E 100 Chlis &t TH
6 /NI .

LCMS I E R FERR N 2R, RNTEAIIAKRG mLYF, A ZEE 2885 mL)FER:, FWRMEIhkE mL)kE,
ToKTRERENT 1, 3, IEMURUEIRSE. ATTSREWRERAT: Z P FI SO B2 (BRI 0.01% FERIKBH/ ZIE = 1/1)
B3 32 mg (1aR,7bS)-5-H A ZE-N-(4-F B -6-(L e -2-H EE) H I [d] T EMe-3-38)-1,12,2, 7b-TU S 3K P4 [ ] R Ik
-A-TEB N .

MS (ESI) M/Z: 496.1 [M+H]".,

"H NMR (400 MHz, DMSO-d¢) § 9.71 (s, 1H), 8.21 (dd, /= 5.0, 2.0 Hz, 1H), 7.90 (ddd, J = 9.1, 7.2, 2.0 Hz, 1H), 7.44
(d,J= 8.5 Hz, 1H), 7.20 (dd. J= 7.2, 5.0 Hz, 1H), 7.11 (d, J = 8.2 Hz, 1H), 6.92 (s, 1H), 6.73 (d, J = 85Hz 1H), 6.67 (s, 1H),
429 (d, J=10.9 Hz, 1H), 3.87 (s, 3H), 3.75 (s, 3H), 3.63 (d, J= 10.8 Hz, 1H), 2.03 (td, J= 8.3, 4.0 Hz, 1H), 1.77 (q, /= 7.8
Hz, 1H), 0.99 (dd, J= 8.3, 4.5 Hz, 1H), 0.69 (q, J = 4.7 Hz, 1H).

SEHEG] 49: N-(6-((1H-FHkPE-1-5) B )4 SR B 2 O [d] 7 T W -3- 25 )-6- PR S -2 H- B8 [ 2 R IR -3, 3 - | 0 3 T
e ]-7-RH A

\\ // (}

Jrd; E%‘é%

/\
Step A Step B O Step C

e

WA A 6-F AR TR -3- IS 2 BE(S g, 22.70 mmol)f FEEE(80 mL)IER HIMAEEIE (2.2 g, 90.8 mmol),
SRIG ZE IR 12 /M .

HIZEME R ERE R, BRadR. 0CT RN IR IR B ERERE, SAEIA 50 mL /K, HZ2.B%2Z.
FE(50 mLx2)ZEEL, &3 G P, BHHSHEA EEEK(50 mLx2)¥ei, MEGIT8, iTvE, R4/ E7 M 4.5 g6-HE
23R RS- 3-HER ES

'"H NMR (400 MHz, DMSO-d6) 6 7.18 (dt, J = 7.8, 1.0 Hz, 1H), 6.47 — 6.41 (m, 2H), 4.76 (dd, J= 9.2, 5.9 Hz, 1H), 4.66
(t,J=9.4 Hz, 1H), 4.37 (ddd, J= 9.6, 5.9, 1.1 Hz, 1H), 3.69 (d, J = 9.6 Hz, 6H).

BB [H 6-FEFE-2,3- 8- 1- K IFB-3-F L P EE(4.5 g, 21.61 mmol)i] — FIFH(90 mLyAW A% 5 Fils
(713.13 mg, 23.77 mmol) FI N EEYH (128.41 mg, 2.38 mmol ), Z iR 2 /NI

LCMS EnA HirlgA k. FEE 0°C, mMBEFIA 15 mL FHZEERAM), SREIMN 60 mL K, H 28 ZEE®0
mLx2)FH, GIFEIAE, AVUHEEM G HKG0 mL%edk. MBRATE, diE, K4, BEEZE g E a8
4.2 g 3-(FHI)-6-FEH-2,3- 5 -1-FK IF kIR -3- B S .
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"H NMR (400 MHz, DMSO-d6) § 7.17 (d, J = 8.2 Hz, 1H), 6.46 — 6.40 (m, 2H), 5.32 (t, J= 5.4 Hz, 1H), 4.92 (d, /= 9.4
Hz, 1H), 4.57 (d, /= 9.3 Hz, 1H), 3.94 (dd, /= 10.4, 5.7 Hz, 1H), 3.69 (d, /= 6.7 Hz, 6H), 3.54 (dd, /= 10.4, 5.2 Hz, 1H).

BEC: 0CT, 1 3-(FHFE)-6-FAH-2,3- 5 1-2KFH0Rm-3- R F 52 g, 8.39 mmol) ) PUSIEIR (30 mL)IE
PRSI PO S 4545 (0.32 g, 8.39 mmol), #RJ5 0°CREL 1 /AT

LCMS BRJEENER, B HiriEdak. mRMEFRKMA 32 mL 7K, 32 mL SEALPIKIFE, 96 mL 7K, i,
W4, BESEERALBERFM 11 g G-GRF )-6-FEHE-2,3- T 8- 1- I B -3-58) Fi g .

MS (ESI) M/Z: 211.1 [M+H]".

BTD: f£0CT, M3-(7HH)-6-F5H-2,3- 5 1- 2R FFIEM-3- ) FEE(1 g, 4.76 mmol YK NN-Z HT B: T Jig
(20 ML) IS (023 g, 5.71 mmol, 20 60 %). 7E 0°C THiEE 20 204d, AR5 %) B R TABES0(952.87 mg, 5.00
mmol)[fJ N,N-— I FEEIZ (5 mLyARINANZE RN, 0CHERE 1 /T, 0°CHHAE (0.23 g, 5.71 mmol, ZLJE 60 %)
IOANZERSEF, 0°CHiPE 40 408, SEFHRE 80°C, HRELHHE 1 K.

LCMS &R ERNE R, B HmlgEmk. BiRE 0°C, [ARMNAFIMA S mL AL, SomL /K, REHLERS
Be(60 mLx2)XE, &I HFAM, FIMHEEMEEHAKGOMLWES, BT, T, K9, FE28dERaEs)
F=im 410 mg 6- B -2H- 1- 2R FRRRI-3,3- 82834 T &2

"H NMR (400 MHz, DMSO-d6) 5 7.50 (d, J = 8.2 Hz, 1H), 6.53 (dd, J= 8.3, 2.3 Hz, 1H), 6.39 (d, J= 2.3 Hz, 1H), 4.79
(s, 2H), 4.73 (s, 4H), 3.71 (s, 3H).

B E: 0OCT, [ 6-H4E-2H-18]1- R FFHm-3,3-5 230 T £] (400 mg, 2.08 mmol)Fl N,N,N' N'-PI H & 7, %
(265.87 mg, 2.29 mmol) ) TI SRR (10 mL)EWE AF R 0 1E T 2£4(0.92 mL, 2.29 mmol, 2.5M), 0°C M 1 /N, 485 B%E
F-70C, FE[CFE TRRE)FR)FE (563.74 mg, 2.29 mmol Y PUEILI (3 mL YEINERMNET, RJEHRERMN 0.5 /)
i, FEFRE 20°CRE 1.5 /M.

LCMS B ERE R4, B HIrWEERK. MBI 2 mL A&, 15 mL /K, )5 28 28520 mLx2)
ZERL AIFAVUE, BHARR ARG, MR, JuE, R, SHZER 0 550 mg 7-(CRERR
F)-6- T - 2H-BR[ 12K H IR IR -3,3 - LA A T K]

MS (EST) M/Z: 315.2 [M+HT".

HBBF: 0CTF, A 7-CFE A EE)-6- F AR - 2H-WR[ 128 H BRI -3,3- R0 T %] (100 mg, 0.32 mmol)[KEEE% (5 mL)
F17K (0.5 mLWAW A N-Z A IEIABET % (128.19 mg, 0.96 mmol), #R/F 0-10°C ¥ 1 /M.

WEENMERERE R, Bfadl. RRMETIAK 10mL, )5 H 28 815 mLx2)#FH, AHE N,
AVABLWAN QK mLyFeks, WMERMTE, dUE, WK, HEgEgfl, 53055 80 mg 6- FFHE-2H-3[1-2K
IR -3,3-FA IR T fe -7 e .

"H NMR (400 MHz, DMSO-d6) § 7.50 (d, J = 8.2 Hz, 1H), 6.56 (d, J = 8.3 Hz, 1 H), 4.77 — 4.66 (m, 6H), 3.70 (s, 3H).

B G: |7 6-F R EE-2H-0R [ 128 JF PRART-3,3- 5 A T e ]-7- B I % (20 mg, 0.069 mmol)F1 4- = F ZFEMEAE (0.84
mg, 0.0069 mmol)IMEIE(1 mLYERFIIA 4-FF S H-6-[(1H-MEME-1-3) 25 -1,2- 28 7 W3- % (13 48 mg, 0.055
mmol), 2R/F 75 TR 12 /N,

LCMS B7REBE R4, WMBE 017 IE. BIERGERBEER], 26165 Sa B35 3.5 mg N-(6-((1H-Mt
M1 -y T )4 R S R 2 3 [ ) S R -3 35 )-6- P SR -2 H- MR [ R ek e -3, 3-SR 4 B T o ]-7 - Bt e .

MS (EST) M/Z: 499.0 [M+H]".

'"H NMR (400 MHz, DMSO0-d6) 5 7.85 (d, J = 2.3 Hz, 1H), 7.62 (s, 1H), 7.48 (d, J= 1.8 Hz, 1H), 6.67 (s, 1H), 6.60 (d, J
= 8.5 Hz, 2H), 6.29 (t, J=2.1 Hz, 1H), 5.39 (s, 2H), 4.80 — 4.63 (m, 6H), 3.81 (s, 3H), 3.64 (s, 3H).

SEHER) S0: N-(6-((1H-PHE PE-1-J) FU D)4 AU 28 3 (] 57 TG M -3-0)-4- F & -1, 7a- Z&-1H-E b3 e 1[1.4]

B TE-3- TR B
\ 0

Q 3

O W0
[l
o) O,

O O

RN BELR:
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Step D d o SepE ¢ o Step F d o N

BEPR.

BBA: 0CT, [ 3-R-4-FEFEHFE-12- 7164 g, 29.22 mmol)f) N,N-— F JE FT LI (120 mL)¥E R AN BE 24T
(16.15 g, 116.88 mmol). $RJ5FHf 3-RH-1-1(12.37 g, 102.27 mmol) M A EI M fe . THEZE 20°C. ik 12 /M.

HEENERERER, BRAEK. FRMEFIA 20 mL K, K58 28 ZEQ0 mL<2)AH, A& HHE,
APARLWAN B 7K 20 mL)btss, IR, 98, K, HETERAL, /255 g B 12-R RN EE)-3-R
4-HEEEI,

'H NMR (400 MHz, DMSO-d6) & 7.04 (d, J = 9.1 Hz, 1H), 6.79 (d, J=9.1 Hz, 1H), 6.14 — 5.97 (m, 2H), 5.38 (ddd,
J=192.17.3, 1.8 Hz, 2H), 5.23 (ddd, J=21.0, 10.5, 1.7 Hz, 2H), 4.53 (ddt, J = 18.7, 5.8, 1.5 Hz, 4H), 3.78 (s, 3H).

BB BAAFT, H1L2-AE KR E)-3-8-4- FEEK(S.S g, 18.38 mmol)[FTHZR(80 mL)IFRFIMA = (=%
HEROHIRESFALETAD) (1748.65 mg, 1.84 mmol), 4RJE B SARY 80°C T R 24 /BT SR 5 18 R R HH TN [1,3-3R(2,4,6-
= FE BRI DRI -2 7 B - - [(2- T -2-FE R B AR E) W H AE1 47 (1,15 g, 1.84 mmol), 80°C SR 1 /AT,

LCMS Eon RN K, B H A k. IR ik, S Efrait, 53] 3.5 g 1 5-8-6-F EIEKIF[b][1,4]
L

"H NMR (400 MHz, DMSO-d6) 5 6.74 (d, J=9.0 Hz, 1H), 6.61 (d, J=9.0 Hz, 1H), 6.32 (d, J=3.6 Hz, 1H), 6.26 (d, .J
=3.6 Hz, 1H), 3.77 (s, 3H).

B C: 0CF, 1A 5-9R-6-F S IEIRF[b][1.4] I g, 4.11 mmol)/¥] G F HE(20 mL)TER H i I — 2. 364%(20.55
mL, 20.55 mmol, IM), X5 ERINEHIT (7.3 g, 41.1 mmol), 0°CF R 2 /M, ZERMN 12 2N,

WEEMERAERRA, AN AER. MRNEHINA S mL MR ELE, S0mL 7K, SRJ5H L8 LE(S0
mLx2)ZEE, &H GV, EVMAHSEMEEKQ mL)FEE, MO TE, i, i, SFEWEs 3] 280 mg 3-
TR-4-F 4 FE-1a,7a- S TH-ZKIF [ A[e][1.4] =& B

'"H NMR (400 MHz, DMSO-d6) 6 6.92 (d, J= 9.0 Hz, 1H), 6.64 (d, J= 9.0 Hz, 1H), 4.13 — 4.07 (m, 1H), 4.02 — 3.97 (m,
1H), 3.76 (s, 3H), 1.18 — 1.12 (m, 1H), 1.11 — 1.06 (m, 1H).

SBD: -70CT, 6 3-R-4-FEH-1a,72- —H-1H-FH[b]FF H[e][1,4] — HIE270 mg, 1.05 mmol) T N,N.N' NI
FAL 2, J(134.21 mg, 1.16 mmol) ¥ P S H (10 mL)yAW I E T 2248( 0.464 mL, 1.16 mmol, 2.5M), -70°C XN 0.5
ANEE, SR SERE[CT R RS LR (284,58 mg, 1.16 mmoD)IPYEMKIR (3 mLEINE KM H, #$E 0.5 /N, 2RIEH
REZERBEHE 1.5 M.

LCMS R JERE %, A HipeE k. MRS TN 2 mL S48, 20 mL 7K, 485 F 288 Z.H5(30 mLx2)#H,
EIFAENAE, BYHSWAM A K 20 mL Yok, FERGTE, &3, k4. HEFEETALER 190 mg 3-CFi
F)-4-BEH-1a,7a- ~F-TH-FEIF[b]FRA[e][1,4] ~ B .

MS (EST) M/Z: 301.2 [M+H]".

BB E: 0°CTF [ 3-(FHF)-4-FHE-1a,7a- - 1H-ZE I [b| 3 H[e][1,4] % (70 mg, 0.23 mmol )IEEER(2 mL)
F17K (0.2 mLYWAW A I N-EAIEFABE T FZ(92.14 mg, 0.69 mmol), 7E 0-10°C FHiEE 1 NES .

MEENERERWE R, AR, RN FIAIK 10 mL ARG 228015 mLx2)3 0, &HE A,
BHHZ WA &K e, MBRE T, Tk, k45, HLEENHALBER R 40 mg 4-FHE-1a,7a- —S-1H-XK3F
(bR [e][ 1,4] — T oe-3- Tk 44 -

"H NMR (400 MHz, DMSO-d6) 6 6.84 (d, /= 8.8 Hz, 1H), 6.49 (d, J= 8.9 Hz, 1H). 3.93 (ddd, J= 6.2, 5.4, 3.4 Hz, |H),
3.85 (ddd, J= 6.4, 5.4, 3.5 Hz, 1H), 3.64 (s, 3H), 1.04 (dt, J= 7.7, 6.2 Hz, 1H), 0.93 (dt, J= 7.4, 3.5 Hz, 1H).

BB F: A 4-FEIHE-1a,7a- —E-1H-FEFF[0]FF A [][1,4] = BF-3-FEE S0 mg, 0.072 mmol)HN 4-— FE FEmtng
(0.88 mg, 0.0072 mmol)[FIFERE(0.2 mL YR A 4-FF S AS-6-[(1TI-AEE- 1 -8 ) FE 28 ]-1,2- 2 TR -3-1%(15.83 mg, 0.065
mmol), 80°C KB 12 /A

LCMS IR R ERld, Mz HARig ., #uORAMREN, £5& 53885 9 mg N-(6-((1H-MEm:-1-JE)H
HE)-4- F R LI [d] 5B -3 3y 4- FR U - 1a,7a- — S-TH-EIE[b1FR A [e 1[1,4] — B3 3-THBE I .

MS (EST) M/Z: 485.0 [M+H]".

"H NMR (400 MHz, DMSO-d6) & 10.10 (s, 1H), 7.87 (d, J = 2.3 Hz, 1H), 7.49 (d, J = 1.8 Hz, 1H), 7.13 (s, 1H), 6.89 —
6.61 (m, 3H), 6.30 (t, J=2.1 Hz, 1H), 5.44 (s, 2H), 3.84 (s, 5H), 3.68 (s, 3H), 1.06 (d, J=7.5 Hz, IH), 0.96 (s, H).

sk 7/ N e

—. KATs ZBtHEBEEEEE
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1. 38 TR-FRET CIR[A] M 5O0GHREEERETS) IR A% KATs ) S ERA RS B MEAIH| RUR, s
B 7E 384 FLALAN Tris-HCI 2P #EAT .

2. ik BTE DMSO TR, B R 1L &40 % 384 FLIR, IN AR (K AT6: active motif Gl &), 81223; KAT6B:
active motif, 81224; KAT3: SignalChem, K314-380G; KAT7: ICE, $2210F-H21HF; KATS: Active motif, 81225)5 5. & ¥ 15
.

3. BEEMA 2.5 MT B KAT6A/KAT6B: Biotin-H3 (1-21, Genscript,C6829GL0O60) 8%, KAT5/7/8: Bio-H4
(1-25,Genscript ,C736BGL100) AcCOA (Sigma, A2056)78 &, =R NE 90 234k .

4. RMNEWJE, A Europium-anti-acetyl-Histone H4 Lysine (H4Kac pan) Antibody {Perkin Elmer, TRF0412)#0
LANCE Ultra ULight™-Streptavidin f5MRAAGVEE, #8208 LANCETM Detection buffer(10x) (Perkin
Elmer, CR97-100), EE N 60 734

5. ifit BMG PHERAstar FSX B HTRF 155 {H(Ratio:665nm/620nm), F GraphPad Prism 8 £ fr=lF 22 MEHL A
T AT ICs Bl 5.

TR RN T 1:
=1

ED 9w KAT6A ICs, (nM) KAT6B ICs) (nM)
thE 1 129 81.7
a2 3.2 252
&4 3 1.8 7.5
AN 4 2.0 15.0
b &# s 1.5 3.7

{54 5-P1 2.5 11.1

549 5-P2 1.1 1.6
th &4 6 1.3 11.8
e 1 2.7 19.2
At 8 2.7 40.8
&9 1.6 9.5
&4 10 2.2 19.9
a1 2.5 46.8
14 12 6.5 40.0
&4 14 1.4 12.7
&4 15 1.7 9.3
&4 22 1.5 7.3
&4 24 3.1 34.4
&4 25 5.9 70.3
&1 26 4.7 80.3
&4 27 1.3 8.9
{b. 547 28 22 12.3
&9 29 3.0 233
1b&47 30 0.8 1.8

&% 30-P1 14 14
fh&4m 31 1.3 2.7
{549 33 1.1 12
1k &4 34 1.2 22
154 35 4.3 459
154 36 1.7 8.0
&4 37 1.6 4.1
b4 39 22 37.6
&4 40 1.7 12.9
&4 41 8.9 97.5
&8 42 1.1 1.6
&4 43 3.7 28.9
&4 44 1.7 8.6
BN 45 0.6 1.4
b &4 46 5.4 33.8
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a9 47 0.8 1.5
&%) 48 1.7 15.6
1249 49 3.0 23.1
1k &47 50 6.8 51.6
ZRER: FHEN SN KAT6A/6B A B BEmaE k.
. ZR-75-1 4TS

1. 75 96 FLAR R FHiH ZR-75-1 HIHL, FF7E 37°C &5%CO, FrFmMH I 7%.

2. ERABFEEIEAATRRE, AR 96 TLik, B TRFA TSRS, B S REHHIL4R, 1
S BER, BAIRSEAEMEE ERinAbeYEE, HETE 10 K.

3. BEREW)SE, BILMA 60uL K CellTiter-Glo reagent (Promega, G7573), #IGEW 2 e SEMIE, FIREL

GEEEREE 30 04t
4. ] BMG PHERAstar FSX 1B /5 518 ] GraphPad Prism 8 # 5 ARG METL & - B EA RIAT 1Cso WL &
WAL RN TF 3K 2:
10 %2

EMRS ZR-75-1 BEFEINHE] 1Cse (nM)
WEH 1 6.7
th &9 2 3.2
&Y S 0.2

&% 5-P1 03

&4 5-P2 0.1
WEY 6 0.6
&7 2.4
b &¥ 8 42
&9 10 1.4
tEY 12 1.4
54 13 14.2
L5 14 8.6
& 15 0.6
&% 17 3.7
&9 18 22.1
EY 22 0.5
i 27 11.5
&4 28 16.6
t 549 29 0.6
&9 30 0.15

& 30-P1 0.08
th 54 31 0.3
&4 33 0.03
1k &4 34 0.04
&% 35 3.3
&4 36 0.4
&Y 37 0.4
64 39 2.6
{64 40 1.6
L&Y 41 4.3
A5 42 0.1
LEY) 43 1.0
B 44 0.3
&9 45 0.04
1. &4 46 1.0

g RFEIA LAY ARG rI4 g m i S 1 .
=. #HEAH3 2R

1. 75 384 FLIRFFFIE 50004001 ZR-75-1 403, FFAE 37°C&S%CO, 2775 FEEFRITIH
2. JAN 40nL BRI ST 384 FUIR A, HEME 72 R
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L AHEEE, BENN SWV%IIZEER (Z9RFE 4 wiv%), ZSiRME EHE 0.

. PBS E¥ 2 KJE, IMNTRIE (40uL WUHEE) ¢ HE 10 o PhEbiT i iE s .

. PBS WE¥E 2 KE, IMAHHVR=IRET 1 NS AT = AR

. FEHE AR, NN 200l HHEFEFER—PU(EH Anti-Histone H3 (acetyl K23)FiAF] Anti-Histone H4 Fiik)
5 ¢ 1:1000 AFRREFRE), 4CHARE.

7. {#H PBST (0.05v0l% Tween-20 in PBSWEYL 3 /&, MU 20ul S AW —Pi(IRDye 680RD Goat
anti-MOUSE, Licor, 926-68070; IRDye 800CW Goat anti-Rabbit, Licor, 926-32211) (1:2000 A fELERR), =il#
JEE 1 /N, PBST jEE 3 IK.

8. {#H Odyssey CLx #THBIXTHILNVOLESE; T EIL AT, H GraphPad Prism 8 ¥4 IELEPEL&-IT

10 2347 165 LA

SN N AW

MARZE R T 3:
#3

A4S ZR-75-1 H3K23 Z.BtAb30#] 1Cs) (nM)
a1 9.0
a2 5.1
a9 s 0.5
th &4 5-P1 19
theEY 5-P2 0.5
th G 6 53
a7 8.6
598 10.3
549 2.1
&9 10 2.3
lacx /! 12.7
HEW 12 45
& 13 34.3
L& 14 1.5
& 15 1.1
th&¥ 27 27.1
&) 28 37.7
&Y 29 4.6
L& ¥ 30 0.8
1k &4 30-P1 0.3
HEW 31 1.1
& 33 0.2
G 34 0.4
&) 35 15.0
& 36 37
e 37 1.2
L& ¥ 39 23.7
A1 40 12.4
&Y 41 20.2
WEY 47 34
L& ¥ 48 17.9
thE¥ 49 42
A 50 6.5

#it: FIEER, AELEYAR W BRIt .

VU, SZiRZELE4 2. 0590 5-P2. L5403 A Compound A (4441 A) E AJRILIRE ZR-75-1 S E T#
15 HERE BALB/c #R/ RABEAL 174 N ETER 7L

1.5E5 H 4

ARSI B 2T SRS 2. LA 5-P2. A& 3 T Compound A W AJRZLIRE ZR-75-1 AU~

FERENNE BALB/c 45/ BB BY 1 {4 P 2594

2.8 T

20 Mg AR
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WmFR: BALB/c #RD R

Al J A
PR

6-8 RIS, {RKIE 19-26 72,

BERTRT: LIRS SE B R (R A,

RayyP SR

Compound A:

~ -9
o N
O\\S//O | )
SN
H
g
\

, ZIEEF] CN114364672A & .

3SR iR SR

3.1 3%

MNBFFLRRREZR-75-1 (ATCC, CRL-1500) MRiAA/MIGEERESE, BR800 N164088 7L 1 IN10vol%FBS, 100 U/mL
HFHERL00 ug/mLEF R, 37°C, 5%COMMIE TR T IR, — BT T % SRR 4 BB F1 75 480%-90%,

HEFIEZIRE

WCHCZHR, AR R

32 E FEMN SHR

MMEFHIIR, H17B-MERFE S (036 mg) EFTRRNRNAEY.

%, BRGDYHR.
3.3 4t B o
HEH10<10°NZR-75- 1411100 uL PBS[EI 100 uLiiMatrigeliB & CAAEFIH200 uL) &R T RNEBA

JE e EMD , FRAHFIER S 18K, TR FUE138 mm’ N TFH4 442, MR AFRYE E A100~-212 mm®

BN, HRIE/N BARE AR R, FENLO, FHTR, S4MRICHPG-DO, B M APG-DOTFIE4 2. ik

PCT/CN2024/103239

AR S s R HE R 2-34R, o i

SRS 2T R AR,
3.4 ol )
x 4. ZRYEHIF
ran R RE | e
(mg/mL)
Vehicle (FH) |5vol%DMSO+10 vol %Solutol (B F) +85 vol %Saline (A EEELK) 4°C
TR TR PEOS.08% I, ThAEK=1.
I & 252 81.53 mg, AIA2.501 mL DMSO, & ##, 737, 5510.120 S
WwE®2  |ImL, %AFETF-20°C. 0.03 }ﬁ“ﬁa
SFUAE I RT & AR, I N0.240 mL SolutolFE VRS, T Saline 2.040 ¢
mL, EHRS, SEERR. SolutolZBTERAL .
HIRAEE98.33%1HHE, HERER=1.
AL A Y5-P252 401,53 mg, AMA2.507 mL DMSO, &, 3176, 5% L
&1 5-P2 0.120 mL, ¥ 7 F-20°C, 0.03 })ﬂ“ﬁa
U P RTS H — MM, I1N0.240 mL SolutolfES5VRS), TN A Saline 2.040 ¢
mL, BFHEY, HBEIER. SolutolfRATMAL .
L IRLEPE99.95%H, hREE=1.
PRI A3 523 11.50 mg. I N2.499 mL DMSO. ¥A#E. 4r3E 73, 4110.120 S
WwE®m3 |mL, HHET-20C. 0.03 m“m
TGURAF AT I, I1N0.240 mL SolutolE#HTRS), FlIASaline 2.040 ¢
mlL, RHEY, BRIGHER. SolutolfZRTRIL.
WIRAET97.21%1H5E, #hA%=1.
HRELQLS-CPO-01852iRk41.50 mg, MIA2.430 mL DMSOBE, 73 H7Hh, SIK L
A A 0120 mL, #HfETF-20°C, 0.03 i)ﬂ:ﬁa

GBI E S —MAE, JN0.240 mL Solutol/EH YRS, FLNDASaline 2.040
mL, EHIRS., BEIEER. SolutoFERiALL.

i TAENEERRBEYRTEE: “-7 RENO.
3.5 IgE N = AL T6 R B

SKI TR SR A KR SR R 8. BF = is R R E M E .

V =0.5a x b%, a il b5y BIFERPEAKEMEZ.
AT AR TGI%) B A MR = T/C(%) . TGI(%), BRRg A KimH|E ., TG it E

TGI(%)=[ 1-(F A ER £H 45 2 45 T B ST H4 9B A pR —

— IR BB 4 15T P I AR A ] < 100%.

68

R e A SR AT

AL IR L TT A4 25 I X8 A B/ U3 AL VA T 435 AT 24 A




WO 2025/007873 PCT/CN2024/103239

FAXT BRI FE 2 T/C(%): WHEHARIT: T/C% = Trry / Crry X100 % (Trpy: V69T RTV; Crry: FAPEXTHRLH
RTV) . R3E P2 45 St 5 AR wH R 3R (relative tumor volume, RTV) . HHELTUN RIV =V, /V,, HF
Vo BHGZNT (HT dy) MERTHEE R ANRMREAR, vOvE—xillEra N R AR . SREiHEHEA
fF38ME. Vo5 VOEUE— RN R E R .

2 TESI AU SR MR T, I T3 Tocign/ Cucign B 9 HE . Toeighd T Coreignd 5 9 5 2411 RIS T R AL 980 1
4 SRR
4RI L

SRGWEW2. EYS-PL, AASY3FICompound A% AYRFLEHFEZR-75- 140 L 52 T #5 L AT R ME EBALB/C#R /)
SR A R B R T L AR
10 B 1 2os T ANIRFLIVE ZR-75-1 MR HEEEASTERES TRALET 2. Wal s-p2. LGY 3 A1
Compound A FHIAER . WEFRILIEL, SANFERLENAHE.
4.2 g K £k
ZR-75-1 L B¢ R AE IR ME 1 BALB/c #R/0 AR AL T 2 b 54 2.6 54 5-P2 AL &4 3 A1 Compound
A RS n A AR A R W 2 P
15 2 BoR T ZR-75-1 B R AT AR 4 TR a® 2. (e %) 5-p2. 154 3 1 Compound A J5 i
gk, MEHATLIE W, k&2, W5 5-P2. (&4 3 5 Compound A HALL, ¥R B2 MFUME1EH .
4.3 GBI T
RSERTHAEW 2, (LEYS-P2. LEY 3 FI Compound A X ZR-75-1 BRI AL AR Z RPN GET4AZ
A5 21 KA sad) .

20 x5
45 BRI () s o
Vehicle 851+ 106
a2 (0.3mgkg) 182+ 39 20.83 93.97
1k &4 5-P2 (0.3 mgrkg) 102 + 14 12.10 105.10
A 3 (0.3 mg/kg) 106 + 12 12.95 104.47
Compound A (0.3 mg/kg) 278 + 44 33.17 80.40
i
2.@?%@5%&%% T/C M TGL B EARTHF L 3.5 565 “--7 BRAGA.

GrEpA. ASBh. AVEILERE ZR-75-1 BUBFH RAPERAMG SN 2. (LA 5P, LAM SR, W
25 EARBORMAIER . (542, (L5 S-P2. LAY 3 5 Compound A RLL, ¥ EA I 5 AP (.
LB PR A FI A BB L SERh ), 3 F AR, FLEAR B ORI Py, BB IE R 2L, 5

LR SO, BISELA AR 2 P
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R E K

LG CID FoRfe &, HRrfs. mARm a2 B a2 i A,

HA,
Riv Ry BEHMVIEHE . KR Clabidh. C mINUREE. Cl s, BURERIUCHT Cop FRIEHE . -Cry ke
F-O-Culi, BE. CulBRi. Culedh-s-c okt 85, Cumiai,
Ry EEE. &R, Cukidk, Cu MR, CuiEEHR. BE. &3, Ry Rs SNEEMMETHER 7-8 0
10 BpE, PR AT DUEEH m A R, BT, S FR—A C LHIFA R, ATRAIEIR Cos Hh kst 3-6 JLiM 2, 2R
FHAL T A C FAIPIA Ry AT AR Ca o R EE . 3-6 JUAIAE;
BH R A, KE. Calidl, CLafii, C L EE., BE. BH, Ry, Ry S5FERENBRIAFIVA 7-8
TLAIHEE, TR 4T DT m A R, BTHUR, (7 TR —A C ERIWA Ry W BB Cyg FREHE. 3-6 U3,
B AL FARAR C _EIIBEAS R, AT LUFERR Cag FRIEEE . 3-6 JUIRINE;
15 RIEHE. W&, Cubtd. CamfUrE. CuliaR. B, 8%
mitH 1. 2. 3. 4;
Rs« Ry ZFHMVIEES. ME., CulidE. ComfUxE. CLiEE. CumEEE. CsHiRE, Cs
Pra . MR C e B3 Re. R, SATEBENIIRIE TIZM 5-8 U223, TR AT DUF i Mgk n A R, AT
BAR
20 RyEASE. M. Cubif, CmfrE., CuhiERE, B, 515
nikBE 1. 2, 3. 4
L iEE Ciy WIEAET-O-. T C gy Wiz,
HFAEH 5-6 R
" Rg EEE. &K, Clg btk Cu iR, C e, BURERIURE Cos hlidE . B, -C L E"E.
AL,
P%EHE 1. 2. 3. 4.
2ARERRIESR 1 fridffb &% . BRI, mM EE G FE Laj s, AR EFT+: R &8 c0-. &.
SARBEAIZER 1~2 FE—TATRHILEY . HSld, quty g LT?%;LH’J*“ HEEAT: Ry. Ry

e Re
55 BB R TR KT 7-8 JuAR I

N

D%

30 AARIERAZR 1~2 FE—TrR o, KR, mAY kRS> iT% HIE: %(B”? R4 Rs

4 7/K .
'5%1.%5’]5?@?%52!3’]7871:*&7%1_ C Q O’ \’_2 ﬁ{\—/ \E; Oﬁ
GO D S P

L/
SHRIEBRIZR 1 ~4 THE—BUTRI LS Y HA Wik AR AR ErR2 M, 3 %{EE? R, & H-F,
-CH;.
35 6ARERUR R 1~5 EPE BT REITE 59 HRAE. ﬂﬁ%&ﬁ%?‘i"f%”ﬁﬁﬁ HARFAIEAE T ﬁﬂE' 1

O \
R &1 o = < * Y e
Q o} o o) o o) o}

%ﬁ—ﬁ: . \~/

0 o o\’)
s

‘%



10

15

WO 2025/007873

PCT/CN2024/103239

7ﬁ%ﬂﬂﬁkl~6*ﬁ m% %%A% ﬁﬁﬁ@ nﬁ%&ﬁ% LR, BRILET: Re Ry

s
J\\/\!\‘

ST H-F. -CH;. CH;0-. C,HsO-. CHF,0-. b E -C,H;. -OCDs.
&wﬁﬂﬂgﬁl~6$ﬁéﬁﬁﬁ%ké%\ﬁﬁ@%\ﬁﬁ%&ﬁ%#iﬂﬁﬁﬁﬁ,ﬁﬁﬁﬁ?:m\m

(0]
SRR R TR 5-8 JL AR 5 . O)J .
OB FLRIER 1~8 FE—TFTARI (LAY . AR, MRS FE2nt, HIET: L %A

-CH,-+ -CDy-. -O-

TOARSEBUAIZDR 1~9 FE—TTARRIL &4 A, MR REAY bz nih, ARrET: Ak

NQ N\%
w \%

AL &Y. HRHAE, nﬁ%&ﬁﬁ%LT% HIzk, ﬁ%ﬁf? %ﬁ%“%ﬁﬁ%?%“%

~ e
QO o\\ £ N (}
S.
N
H
1Y o)
& \

\U,:O

PR SR oaFoy,

~ ~ -0
? o0 | 7y 0e W ey ] O\\Sff’ ) )
S. ~ -
N%N‘N S\N o ©i H " "
H H o
0 g g o\

(o]
o\,_) ' _) \ O\——z
o F
F
(o] \Ooo N-O, C 0 0 N—-O,
S

-0 ~ -0 o) N 2
O\\//O | m o o\\//o '\ll m \\s//\ | N\\
S\N N-—-N S, N—N
H H H o
0 0 Q o)
o\<7
o\,j OJ O\—’) \
N-C, \0 N-Q —
L “ QL N ) 22 Y Y
N-N S- N-N N N-N
H H H
o d 0 o o 0
OJ \ \

71



WO 2025/007873 PCT/CN2024/103239

N ~ -0 o] o
\ N O oo N a ~ ~
0=S—NH F Nx N N-N & Nﬁ & N
o} 0 H ., /N My 4N =
- o L0 O H o .0 O H o
0
/ o} o}
\ \
o \ 0
0.0 =
L @ Q ‘ S
E-NH Ny
H ]
e 9 g o0 b
10 o v

12— FRegAET), HAEBAER I~ 11 PEFREEY . RS AR M2 D B2 5E e 2

72



WO 2025/007873 PCT/CN2024/103239

R ARSI A
BBARER 1~ 12 RE-ITRAAY . R RN L2555 BT I Eh BRI 225K 12 Fr ik 12547
H EMTERIIRIT KAT6 BL /S FIAR SRR R A b IRz F

73



WO 2025/007873 PCT/CN2024/103239

~o— Vehicle, PQ, QD x 21 Days, n=7

—xe AEA2, 0.3 mg/ka, PO, QD x 21 Days, n=7

s 4aS-P2, 0.3 maska, PG, QD x 21 Days, n=7
40~ o 4EE3, 0.3 mg/kyg, PO, QD x 21 Days, n=7
| Compound A, 0.3 mg/kg, PO, QD x 27 Days, n=7
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