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Bl A A R 3 (B R TR L. DR 2 BT R
(e R U R L A kWA, B, BT REAL AT R F,
Cl, Br il IEUR, ks F el C1EUR.

A T A M B M TP AR 5 T B A R AT NI, O HL i
O T T BRI 5 2 0 B T 3 AR A O .

Sl A B, TTLLA R A (L7, LA “dE o ¢ A R AT
IR SR, B TR BRI, R L S BT & R, R r
O

B - O-Cla-O- 5 AR B e — L TRIARFR KR35 35 2 A 35 08— A AR

0
N

%E?ﬁ%,%mzij;ﬂ

B AMEEEREE D O B, HRn-(CH2)o-, Koz B By s gt

MH AR A, RN HER A R B EAE, i X-L-Y L
RFAL I RN ZEE SR & XY

ARAETEAUIFATAT IR G . AET0 RS SR B SR T I s . i,
RO MEnE A | mbiE L R R N T IR, BRI L ML PR R L R BRIy B e .

AT Wredig 2 T B AR o IR BE M. A2 WE O R B AR S A ) T
H ik 2= Sk

AR AT UL, I RATE S22k b (2 )RR R i () R om— A STAR O I 4 kg 7,

FHE I S22 i (7 VRO B R 2R (o )R T A O (KRR R TR, TR AR () e
Tz ek e (2 ) BB Lk B (), E P IR () 2 B Sk Hi (7 Yo BV i 4
(™)

BRAES AT, A == B OO

R 2% RIEEARTE

ARAECT RS2 07, WASCH S, 38— A0 J7 4803 Bs PR B 20— fB6 T H AR A i e
A3 73 BIAT TR

ARUEYRIT™ RITIIRE B IR AT, QARG S w1 AR B
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R A AL A 2 BT VS AEAR M SR 5 s A5 BREAR (R 7= A, ands ol
PIw BE DLB R RE s R BRAEIR s A B TR JBIR 5 ek eh e BEIR S 1 S Y 5
RAE, BT G T B R BER S B AEIR . ARSI, G e g G,
grey)E, WDMERE B ADREUE AR R SGE, IR HEARNGE, IR,
G TR, BB IR TR RS [A] . o0 Wl e 25 20 BRI IR 45 24 L RFekg 25 slln) Bkgn 2, W]
PAVA DR T 555 45 2570 R

“GEMEOrRIERDOFREY, LGRS Y2557 a2 B eHLEAT HL
#ho ARSI AT LLER — D AN AR A O (T4 O sl T4, 081k LI g
L AN RIS B XA JEXT R R R AR AL S R B AR AR T 2 . W] R
AFAE AR AL, BER T 0 L& A BRI PR BT o BN I PAN S R A Lo i S 3L
PEPAS OGS AR, I BT AT BE R RE D S A AR AN AR X R AV B A S 4l B - A AL
EMOFEEAR K HRTEFEZ AN . AR Y ERE WX Ll S P A X b R TE 2

“Ab, & W) (compound)”. “ZL AW (composition)”. “Zj7(agent)” [ 24 i (medicine or
medicament)” 551 fESL W AZ AR, HAZ 48 A A T IME(NREE P ES, fetgiZt
PN/ B4 B IR T T 55 A T i KR 245 2 M/ e A B S I ) — i S ) B2 540

“Jiti [} (administered. administering 5% . administration)”—&] 7E It & $5 B35 T Frid i
WA B S, B RS TR S Y B AT UK 2 (prodrug) . AT Y (derivative). TR
(analog)%:.,

BRI DAAE AR WA VI EUE TG S S80S R A EUE, et S AT GEFE
Ty i S I EAAR S 051 o AR OB . SR, ARATRRACT AR ot b AT 38 B i A R il 3
JT R SRR 72« FERGAL, <2978 W2 F8 SE R BUA A — 4 BB S FE 1 1E 70 10%.
5% 1% 0.5% 2 W o BH AL, “L7 i ACRK PR EUE A I E A 3R 2 bR 222
N, MARGUEHCAR N R EINE . B 1SR A, BOBRAE A IR B, 2 m] B
UbALFT T E T B Bl S E o L (B DL AR & SR IR AL,
PRAE AR B Luf R ILEE D B «driizih. Bk, BRIESAHRIE, &
Ui W15 55 B B AR SR T i s I B 2 B S v 20ns (W EUE, BT RS sl. /0
LA IR L H A Z R AR O g th A RO B R - - Ak A 3 i 2

BRAEA V] B 54 € X AR BT TR 7 5 SR RN & 5 AU AR N 51 3
AT R R e SCAR AL b Ah, FEANAL BRSO R EBTE T, AU 5 T 16 BR300 44 1) ik
wAZAA A T P A B A TR R i 1244 TR

BITHB

30



10

15

20

25

30

WO 2023/160614 PCT/CN2023/077893

AR IR AT A R IR (O S VB H SRy BRI Ui, BaREAR
T K FAK SBEAR O AOI9 DL (B U ) -

FE— e, St 7 TRIEIRTY IO, R OT B S TH & E MR AL
REIUEM TR EADWEVN AT . £ LLHEFI ., S FAK 3
BEAH O, £ —desuitld, A MEY TSI e BE BRG], 2
S, RO AP LS PD-1 315G M H] . A G S, 12 E A2 ML
FEAN SRR, AFEART ARG AR e BRI . R s, R
M bR AUSIAREE . AP U0 ShaUE . BE. M BOR BT EER TS, e
Tt oy, AZRE A O B SRR FLIE S SREUR . R AR N L S5
GIRZL SIS N e N 1 D52 N = N = | R DL e r TR PR 2 o

g ) oo

AR B S e 242 B AT 32 ) B T R e R b 77, e e ey AT 3R
N A R B S el L 24 2 BT RS2 1) i e 2 B4 1 W] DL s I R el e o FLreersz
fr. AROEIRIE: AR I SRR, AR T A wNEET . LE
Yry e ae . A RCERIERT T TR ITRE . ilh . ST RS AR DURA E .

“Zyif LR DL SE IO A BRABAR R (R s — el 20 PR 2 1 D] 4wl i A S e i
B, ENTEE T ANEH, i A A0 2 20 A S AR REE . A 717 AR 1)
MG A e S A KPS BN Z B EB AT, AR AR S
G0 2 HR BN LA 52 B TR B TR 70 B 5 A 2T 4R S AT AR (IR Y SR T 4 5B
Z%ﬁ%%%\ﬁﬁilﬁﬁ%%%%\@E\W%@ﬁmmﬁﬁﬁ\@%@%%ﬁ@
N ﬁﬁ%@?ﬁ(ﬂufii$ ZRR S e BRI AR ) . ZochE N R HE L H R
AEEEE) FLAGTN R ®) R+ R R ) B O AR RER. DL
ﬂ%ﬂ\%%ﬂ\%ﬂﬁm%o

Tt FIA R AL S0 , wf LA AR B B B AGER KA DL N BRR ) R4 24

FIF L iRge 25 1 M A R RS 3. s ARl HIGRATAIURL A o 73K 28 ] A7) Y
B, VETELEE D R RS (SEAR) TR S, TR BRI SR 45, ol
NIRSO IR G (BRI, Fan, JEek . FLNE. REPE. M. H AR (b)
R, B, Fer LT e Rk WK, S OIG ARl . AT S ()
DR, Flan, T (@BIRGR, B, BUIR. RIS . SR ETER BURE TEh . R,
FLEAT R . AU (e)R¥a, Bl (DUBCIMEER, Bilin, e a9;
()i, Bl an i A0 R e HE OB (h)WRBR, flan, gty MG, B
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U, WA AR ERAS . REIGHRSE . AAR 2 . + hehmimin, sl bR &Y. IREEH.
AR, R A AT B

R RS G e 0 BB AL SR AUFIAUBORLR AT SR AR ST A 1 2%, AR H
EARGIE AR BT EAEYR, IR H, XRAESDTIEE SRS
(R TBORT DASEAR 1 77 U T AL TE N I 2 — 800 R s WIS I B2 5 ) sl R SR
YR ME R . LB, JEMEA AL BRI A - R e RO R 2
Ko

T FUIRES 25 AR B HG 255 b B2 R0 MR B B sl 70 o B
TIEHEACE AN, AT AL W] A5 AU o R A TS MR R, KB B 87,
BB AIRFACK], B, O, R, ROl Al Wl 1,3-T ZF. =
P B e DA Bt R LR RO S BRI REURG I AR AT 2 R I B I
YRR AV

bR T IX S PEHER BRI AN, AT EE A, iR FARTIREIER, #Hek
A SRR AN AL .

B CIETE AN, ST B, ), SIS 1\ BT R LML
AR AN oA LAY BERS . PR AT R . W EEER R BRI BUX e W i VR A

F T W 5 AT A G nT AL 5 AR B AT S I O B S K B K IR Ao &
VEALECFLIR, R0 T oA AR G R TR AT Y SRR B A O M T R R o I I KRN
EREMR . BB EAEIBEAAEK . Ol 2ol R HE T IREY)

T RERE 25 AR K S AR A FR OB 7R AR GRS 7R AR N ¥
PRI TR SR A T 5 AR B S (G B R R AT AT ) G2olsfl,  slnh By v] e 7
FIHERE ) — IR A .

KR ST A gs 2, B0 5 HARZ 7 B2 ik &4 4. 2
WA EYINS, SR A ENAR RN EYE ] T 7 2687 W AL (), i
I AR 2 2% FIAR IR REE 2576, 5T 60kg E I A5, HERZEIET N 1~
2000 mg, fILi% 50~1000 mg. Y58, BHARFIEIL N &S A0 W NERHOIROLEE R 2,
TX M S AR I T B 31 B2 D

AR HRFI LR, S HEHIRR B RAL T DT S 4. AR R HE
P R T S AT AL A I, B3 95 b AR 1 AR, 1T BAAE A TR
VS AL L R A AU . LIS RS B BT, 9T 4870 R A 15 Y2 i
BRI T

32



10

15

20

25

30

WO 2023/160614 PCT/CN2023/077893

AR5 5K

T2 N T B B o 2 A R LR ik A SIS BAR T . FF
PEROLEA, (EARRIMANEBG W T o 7RSI, R IR0 A W RSB R T
BARM MG, HTZ% . RS TARKTWH NSRS, AU SR A R R A
KRB BB, X B T (R T A 3 I PR 13 L

BT Ay st h, 'H-NMR H Varian Mercury 400 #% B RGOS 3%, A7 LA & (ppm)
FoRks B FRER AR WA 200-300 H, PRBER IO L AR L.

AR R A T IR 4k ia . ACN AR 2N AcOH fRETLIK 4 Acetone 183 A ;
(Boc)20 FRF ke — MU T i BPO RFT M _KHEE; CDCL ARFIURE M  CDsl
RETACHL 5, DCM AU & ki, DIPEA /KE — R AR ZHM, Diox fAF 1,4- %
7535 DMF fX3& NN-HEEH L ; DMAP AR 4-( 2 5E)MtiE; DMSO 18k —H W
fM; DPPA XEB XM —75l5:; DCEFE 1, 2- &kt EARE LML LB EnO AR
K OME; EtMgBr AR QEERES; Flash AR PR L i 4 il Hexane U3 IE Ot
HOBt fX# 1-FRFL T = EDCIARER 13- AL 45)-3- 2 5 i — Wiz i g #h: HCI
RAE I HPLC ARG (3 HoAUREA: h UK/ HOBt AR 1-52H4f
=AM HCHO fURHEE; IPA fURRAEE: KoCOs AURMKERH; KOAc MUERERN,
KsPOs AR WL LiOH [AREAHM; LC-MS "R @ BBiAH-F: min [RE D4
MeOH AEMAE; mL AARZET: MSAUERME; MsOH AUR MEIR: m-CPCA UK
K R n-BuLi AR 1T 2444 NaBH4 AR A 1L 8Y; n-BuOH XK 11T B NH3/THF
RFLN VYRRV ;. NMP AR N-FSIE S Befi; NMR AR, NBS /A& N-
AT B W2 s NaBH(OAC)s 1UK = LB AR A AL 8 ; Oxone AR A IR T ; Pd/C
RFAR; PA(PPha)e fAR VY = FKILPEAL; Pda(dba)s 10K = (=W AR —40(0); PE 4L
RATTEE: Py ARNMENE: pre-TLC AR 2 AT RERR 4% Pd (dppf) 2CLARZR[1,1'-3L
CRES R S S P &4 pre-HPLC R w30k WiAH; PPTS K
X A RERR LG £y, TFA AR AR TP AR 1-HIERERRRT. TLC fUR 201,
THO AR = TR . Ti(i-PrO)s fUREKIR MU 5 M ls: TEA ACK =2 % +-BuOH L&
HUTBE; Toluene {XE HZK; XantPhos U 4,5-X0 KL B-9,9- ~HHAH 4B XPhos 1%
F2- A2 460 - S R A SEEER,

H A4 IntA SR
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OH OH oTf CN
MeOH,H,S0, Tf,0, Py, DCM ZnCNy, Pd(PPhs),
OH ——————» ONg » O OVF » O8N

o_©° [eNg e o_© o._ 0
A-1 A-2 A-3 A-4
EtMgBr, Et,O NH NaH, Mel, THF N— BBrs, DCM N
Ti(i-PrO)4
o}
SN o, ° oH ©
A-5 A-6 IntA
A
A-2 HE

1L GBI A-1 (25.0 g, 149 mmol) . MeOH (300 mL), =% FiE N conc H2SO4

(9.20 g, 93.8 mmol). JREWEALRY NTHEZE 80 °C fitdE B 16 ho LC-MS A& 2 B 58
UG, IREIRGE . BB H20 (300mL) , EA (600 mL)YEEL, 239, A HUAH
FIGALENIE R (400 mL) Pei, JKBRRREA T, I8, Waifd b=y (27.0g, Y.
99.7%) o

A-3 B

IL= I F A A-2 (27.0 g, 148 mmol). MiLIE (35.2 g, 445 mmol) F1 DCM (400 mL),

VK I 2 0~5 °CIE M INTRO (54.4 g, 193 mmol). TEE, JRA RS FE SN2 h.
LC-MSH Ml 2 B 58 /e » R ETUIMAH20 (300 mL) V2K, 730K, /KA HDCM (400 mL)
R, AU AT S AN (400 mL) ¥eds, JOKBRERENT-H:, LuE, WKk4s,
TRV E AT ACASER QIR =) (25.0 g, W 53.7%) .

ESI-MS m/z: 315.2 [M+H]".

'"H NMR: (400MHz, CDCls) & = 7.38 (t, J=8.4 Hz, 1), 6.89 (dd, J=8.4, 10.9 Hz, 2H),
3.87 (s, 3H), 3.82 (s, 3H).

A-4 H)B R

500 mL FL A I A-3 (25.0 g, 79.6 mmol). Zn(CN)2 (6.54 g, 55.7 mmol)FTDMF (250
mL) TS E )5 M APA(PPhs)s (9.19 g, 7.96 mmol). V&AW T TH4E80 °CHiFE
M3 ho LC-MSEM &N SERJE, IRERIMAH0 (200 mL) #°K, HEA (400 mL* 2)%
B, AIEEHUR WAL (400 mL* 2) ¥eidk, Wds, ARV ENaitkE At
FIfR =4 (9.00 g, %: 59.2%)

ESI-MS m/z: 192.1 [M+H]",

A-5 G

500 mL= S A A-4 (9.00 g, 47.1 mmol). Et:O (120 mL)A1Ti(i-PrO)4 (14.7 g, 51.8
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mmol), KR E0~5 °CJ/aiMEMgBr 3 M, 31.4mL, 942 mmol). Y, WERER
PUFE N1 he LC-MSHTIN SR 58 BT » 1R A WRAEO~5 °C I ¥ I Al Sl A0 B3 M (400 mL)
HK, HEA (200 mL* 2)ZEHL, 753G MU BT EALAATE R (200 mL* 2) Bk, W4s,
T B M E T A AR AR B AR ) (2,50 g, WA 28.1%)

ESI-MS m/z: 190.0 [M+H]".

'"H NMR: (400MHz, DMSO-ds) & = 8.37 (s, 1H), 7.48 (t, J=7.9 Hz, 1H), 6.94 (d, J=8.1
Hz, 1H), 6.76 (d, J=7.5 Hz, 1H), 3.89 - 3.79 (m, 3H), 1.44 - 1.27 (m, 4H).

A-6 FRIE R

250 mL= [ I0 AN A-5 (2.50 g, 13.2 mmol)FITHF (60 mL), /S & )5 = iR fthn
ANaH (793 mg, 19.8 mmol, 60% purity). J15E, AR MBS N0.5h, JaIIAMel (3.75
g,26.4 mmol), A AKEE S IRMEE 1.5 he LC-MSKI SN 58 1, TR & TRAE0~10 °C
IR &AL AL (100mL) YK, FIEA (100 mL* 2)AHL, & A WU e RIS L
PR (100 mL* 2) BE¥, Wdd, SREEEEET Ak @R kY (2.00 g, .
74.5%) .

ESI-MS m/z: 204.1 [M+H]".

IntA K6 F&:

250 mL=T DT A\A-6 (1.80 g, 8.86 mmol)FIDCM (30 mL), TSR R KB B
£0~5 °C i hnBBr3 (13.3 mL, 1 Min DCM, 13.3 mmol). %%, R EW SRR 16 h.
LC-MSHI SN 5e e, WA Wds, FEPIMADCM (100 mL), fG#E0~10 °C R AnK

(50 mL) K, H/NDIMAGKER S8 HpHE . 703, KA TIDCM (100 mL) A5,
G I N MR AL (100 mL*2) Peik, W4h, R EATaifh 5k e Ak
7 (140 g, R 83.5%)

ESI-MS m/z: 190.0 [M+H]".

'H NMR: (400MHz, DMSO-ds) 8 =9.56 (s, 1H), 7.34 (t, /=7.8 Hz, 1H), 6.76 (d, J=8.0
Hz, 1H), 6.68 (d, J=7.5 Hz, 1H), 2.75 - 2.68 (m, 3H), 1.70 - 1.57 (m, 2H), 1.34 - 1.18 (m,
2H).

HE 4 IntB A ks

CN
o EtMgBr, Et,0 NH _ NaH, Mel, THF N— _ NBS.CCl, BPO _ N
. — -
™ Ti(-PrO),
0 o) o

B
B-1 B-2 B-3 IntB
35
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B-2 M1 M

250 mL=T1 A IAB-1 (8 g, 45.7 mmol). Et:O (120 mL)FITi(i-PrO)s (14.3 g, 50.3
mmol), VKB FEE £ 0~5 °CJG i INEtMgBr (3 M, 30.5mL, 91.5mmol). Wi, RS =R
PiFE SN 1 ho LC-MSHGII SN 5B » TRA WRAE0~5 °C N ¥ I Al Sl A0 % i (200 mL)
K, HEA (200 mL* 2)AHL, & 34 WA A SALBNE I (200 mL* 2) Hik, #4n,
VBV E M AT AR AR ) (16 g, W 20.1%) .

ESI-MS m/z: 174.0 [M+H]".

B-3 HIE Ak

250 mL— A IIAB-2 (1.6 g, 9.24 mmol)FITHF (48 mL), < & ¥ j5 =i it hn
ANaH (554 mg, 13.86 mmol, 60% purity). M, EEREIMHEERN0.5 h, JFIHAMel
(2.63 g, 18.5 mmol), VRETRAKEE ML DN1.5 ho LC-MSKI SN 58 i , VRS IBUAT.
0~10 °C P INBAT SR (50 mL) %K, FHEA (50 mL* 2)ZHL, & I3 HLAH
MFAARIEI (50 mL* 2) BE¥, W4d, TREAVENrabGs i i& - (142 g, I
K 82.1%)

ESI-MS m/z: 188.1 [M+H]".

IntB K& fk:

250 mLE A IAB-3 (1.4 g, 7.48 mmol). 45 - KHEE (194mg, 0.8mmol) Al
PUSALER (42 mL), /S B Heja = TN ANBS (1.46 g, 8.2 mmol). fN5E, R THE £E80°C
PPN 16 ho LC-MSK I SR EEA FE RS, AR YS, 5% Bl V)P lash A0S IR KR 2 ] 14
ey (1.02 g, W% 51.3%)

ESI-MS m/z: 266.1/268.1[M+H]".

H A4 IntC &R
0.0
|
>/: coome 1T Q—p LIOH, THF, MeOH_ _IPA, DPPA__ TH
S Cs,CO4, DMF COOMe COOH ~ pipga SN
\ 0
c-1 \ C2 O cas3 c4

P,05, DCM NH NaH Mel, THF {;ﬁ BBr3 DCM
R
0 0O

IntC
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C-2 W& B

1L B3RP C-1(18 g, 0.10mol), DMF (400 mL), #FR%E (81.5g, 0.25mol)
A1, 2-ZHLZHE (33.8g, 0.12mol). RAERY FHImBLHE XN 20h. LC-MS M
W N 5E MG, A BN EA (200 mL)/PE (400 mL), 7K (400mL). #i#:, 2. AL
A EAANIA ML (400 mL* 2) PEBNIR, TOKBIRRAAT1E, o8, W4 e+, 5%
KRR (175 g, R 79.5%).

ESI-MS mv/z: 221.2 [M+H]".

C-3 KB F:

1L PN Cc-2 (17.5 g, 79.5 mmol), THF (200 mL). MeOH (100 mL), /K

(100 mL) Fl—/KEGEHEAMNM (168 g, 0.4 mol). JRAWE SR N BILBEHE N 20

ho LC-MS Wl s N 58 1 Jim , TR A TRIKGE 2RI R4 R, J5H 2NHCL i pH % 3~4.
EA (200 mL* 2)ZEEU VK. & AN A &AL BRVA T (200 mL*2) Ph¥k, To/KEREREN
T, HUE, AT, AFEREEWEINEY (143 g, HUEE: 88.1%).

ESI-MS m/z: 207.2 [M+H]".

C-4 B

1L =P C-3 (14.1g, 69mmol), FHEE (200 mL)AT DIPEA (22.3 g, 172.5
mmol). VRS B HARY, RV TS A BR K (22.8 g, 82.8 mmol). e,
TRE W IR FE RS 20 min, G FHZ 50°CHRSAHE B 20 he LC-MS Bl ) B 58 1%
BERYE, FEAYIIAN EA (200 mL), 7K (200 mL) , $iidk, 2%, KMFEH EA (50
mL)A B, & A VU G AR Z AL BNA TR (100 mL*2) $eik, Wk4h, Rkt 24k,
BEEHIR=Y) (7.6, BE: 41.8%)

ESI-MS m/z: 264.3 [M+H]".

C-5 W& R

500 mL #. O C-4 (7.6 g, 28.86 mmol), DCM (200 mL)A1 P,Os (163 g, 115
mmol). VRE R SRS T F- A 50°CHEFE XM 20 ho LC-MS WS BN 5E R, TP
o, JFEEEIANIKAK (200 mL) W o 58 30 min J5 70, A WA R BATE AL BN (100
mL*2) BEURPIIR, RS, SREIEE ST aiAn, ARt (3.2 g, 10 54.6%)

ESI-MS m/z: 204.2 [M+H]".

C-6 [RIE Ak

250 mL— F A C-5 (3.2 g,15.7 mmol) AITHF (65 mL), TS E ¥ /5 = HmA
NaH (793 mg, 19.8 mmol, 60%). NN, JRGHR Z=lRMEFE R 0.5h, f5IMAMel (3.75¢g,26.4

mmol), VRS RAkL S IEIHEER N 1.5 he LC-MSH St v 58 i, VRAWE0~10 °C Nii%
37
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AR AL AR (100 mL) VK, FIEA (100 mL* 2)AH, & G WA A &L
W (100 mL* 2) Yedk, Wedn, wEHEVIEENT A AR O AR~ (2.2 g, WLFR: 64.6%) -

ESI-MS m/z: 218.3 [M+H]".

IntC H)&hk:

250 mL= LI MAC-6 (2.2 g, 10.12 mmol) NIDCM (30 mL), FSARI T Ukis B
%0~5 °CJm i NBBrs (20.2 mL, 1 M in DCM, 20.2 mmol). 5, B S ImBEEE N 16
he LC-MSHKRMl SN 58 i), TG WR4Ed, FREEPIIIADCM (100 mL), J57E0~10 °C T
K (50mL) K, BB ES ApHE S . 29, KA HDCM (100 mL)#
B, A IEE NG (100 mL* 2) ¥eds, Ww4s, RV ENaitbiitgo
R =) (1.45 g, ILE: 70.5%)

ESI-MS m/z: 204.2 [M+H]",

SERER] 1 N-FH 3 -4-((4-((2'- RS- 3-SR [ PR A -1, 15 Mg [ IR K ] -4 5% ) S 3% )- 5-( = 3 4%

W 2B YR EHIG (e D AR
FsC

o o—z/’\\'\‘
N N=( P
HN AN
1

NSO ~_CFs FiC
141 1-2 1
1-1 & R
IntA (1.19 g, 6.29 mmol), 4-%-2-(FHiHL)-5-(= 4 H 3L)msne (1.51 g, 6.60 mmol)
BTN, N-THEHEBE (5mL) H, FFIMATKIKERS (2.17g, 15.72mmol), EE
AR . LC-MS Ml N 5E 4G, RSEBEIAK (150mL) A1, w47 oK [
o ZIRBEEE 30min, HE, JEUEHKTEL, BFESTE, B3 AaEAT S (2.39
g, WE: 100%).
ESI-MS m/z: 382.1 [M+H]".
1-2 1Ak
LR A 1-1 (239 g, 6.29 mmol) T DCM (25 mL) #, i FIMA m-CPBA
(2.12g, 123 mmoD). IBAMEARY N\ AR 1h, 5N m-CPBA (2.12 g,

38
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12.3 mmol) FF4RLE=RHF RN 2he LC-MS Il N E4)a, . RN DCM
(100 mL). MWAGRAARER AR (S0mL) S EBHE 20 min, 73, A VUAHF A MR ARAR
FRERAN VAT (SOmL) . M FIBRER SNV (SO mL) Vi, To/KBREREN T, LIE, R4,
FRE A 100-200 HAER AL (Belbh /% PE/EA=2:1-DCM/EA=2: 1) 153 &4
= (1.67 g0 W 64.2%)

ESI-MS m/z: 414.1 [M+H]",

WEM 1 BIE R

FREEY1-2 (69mg, 0.167 mmol) . 4- 2 HE-N-F K H B % (30 mg, 0.2 mmol)
BTETHTE SmL) &, FIMAMREREER (46mg, 0.2mmol), REWE IR T
HFAIEIA 24he LC-MS WM SN 784 5, ROSBOIEABR IR EAAE IR (5 mL) K, I
FERYE, PREY) Flash 44k, T, HEIEGEEETY (17mg, 10 21.1%)

ESI-MS m/z: 484.1 [M+H]".

SEHER 2 3-HH AR FE-4-((4-((2- HH 383U [ TA Jt- 1, 1= S M| bR -4 - 35 ) B8 3 ) - 5- (= 8 HH )
ﬂ%%-z%ﬁ%)-wl-EIH%HJ&%A-%)K‘Eﬁ@%ﬂz ALEM 3) M4

#@ @ﬂj

/O \
_EDCI, HOBt, TEA NH, T;Wmm%L t-BuOH
9 O

COOH

3-1 I8

4-FHe-3-HE IR H IR (500 mg, 3.0 mmol) AT 1-H FE0R I -4-J% (350 mg, 3.0 mmol)
%+ DMF (10 mL) ', A HOBt (607 mg, 4.5 mmol). EDCI (863 mg, 4.5 mmol)#l
TEA (900 mg, 8.9 mmol). JBEHERIBFERI 16 he LC-MS MM BT84 fa. MBI
K (50mL), HZMR B (50mL*3) ZHL. & AN MG (50 mL*2)
Velk IR, TooK IR AN T4, k8, gl R4, 49 31 B fE 447 (708 mg, ULZE: 90.0%) .

ESI-MS m/z: 264.2 [M+H]".
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a3 BB R

49 1-2 (138 mg, 334umol), 3-1 (88 mg, 334umol) ¥ T T T EE (5 mL)
H, R IR ER (92mg,  0.4mmol), RS FnF4E it 24h, LC-MS ¥
WS TE A i RSN AR IR E MV (5 mL) ¥ K, UK IRYE, 5% ¥ %) Flash 4lifk,,
&, BAAGRKTY (33.4mg, JEE: 16.3%),

ESI-MS m/z: 564.3 [M+H]",

'H-NMR (400 MHz, CDCls) & 8.55 (d, J = 8.4 Hz, 1H), 7.94 (s, 1H), 7.64 (t, J = 7.8 Hz,
1H), 7.25 (s, 2H), 7.21 (d, J = 8.0 Hz, 1H), 7.09 (d, J = 7.7 Hz, 1H), 6.85 (s, 1H), 6.30 — 6.21 (m,
1H), 4.07 (m, 1H), 3.88 (s, 3H), 3.17 (d, J = 12.0 Hz, 2H), 2.69 (s, 3H), 2.51 (s, 3H), 2.46 (1, J =
11.8 Hz, 2H), 2.08 (d, J = 12.9 Hz, 2H), 1.88 (q,J = 12.0 Hz, 2H), 1.60 (t, /= 7.0 Hz, 2H), 1.44
(t, J=4.1 Hz, 2H).

KRR, 259005 2 RN G OT%, BE1R 1 I HAMEEY 2.

4\ 50
*1
wE MS: e MS:
L2y 2oy A
Y| [M+H]* | ¥ [M+H]*
FiC o
- [ 0’2/’_\\'\‘ 0 7 oj/ﬂ\ N o
N N N N=(
kg Rty FaeResastet
2 514.1 4 g 615.2

FsC

o o@“ o
HN —
5 | Y é o; e 631.2
\

SEHAR 3 2-%-5- H ARk -4-((4-((2'- T FE-3 -5 B A TR ot - 1, 1'- S | g ik -4 358 BB 3 ) - 5- (= &
PR Gy g -2 ) B A -N-(7- T - 7- G A M8 A [3.5] B -2- 3 K Il ie (L& 8) A Ik
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FsC
(0] N F
O‘E/Z\N 0
HN —
8 O\

| o N,Boc
© OH ‘ i
HOBt, EDC] O N~ ___ HCUDiox ___ HCHO, AcOH_
O,N F DIPEA, DMF H
O,N F

THF, NaBH( OAc
O,N F

8-2

F3C
DQ {
[e]
Pd/C, Hz MeOH TFA IPA
A
\

8-1 HJE L

¥ 2 -5-FREE-4-TEEE R (610 mg, 2.08 mmol), 2-FIE-7-EHIRIB[3.51 Tk
-7-SRESHUTEE (500 mg, 2.08 mol), HOBt (420 mg, 3.1 mmol), EDCI (598 mg, 3.1
mmol) 1 DIPEA (1.1 mL)JIA £ DMF (10 mL)H', R &M ERGEY, = THiEx
R 20 ho LC-MS Fill S M58 S5, AT INAIZK (20 mL), Z iR 4i+H: 30 min f5id &,
WEOPKYE, AT, 157 (930 mg, WA >100%).

ESI-MS m/z: 438.2 [M+H]".

8-2 W&k

¥ EiR 8-1 (930 mg, FHah, 2.08 mmol) JIAZIEA (10 mL)H, it/ IMA 4 M
[ HCI/Diox (10 mL, 40 mmol), VR&EWEigNMi+H: XN 3 he LC-MS frill e M58 4 =
REVIRAEZET, FREY TN EAQ0mL), WRIBKRREPIAR (20mL), Hid:, 5,
FKAHFE AT EA (20 mL* 2)ZE B I, 25 1A HUAH A A G AT 5, oK B AN -1
yE, VKGR T, SRR EERY (508 mg,  URE:  72.4%).

ESI-MS m/z: 338.1 [M+H]".

8-3 B

B LRk 8-2 (508 mg, 1.51 mmol) JIAZE| THF (10 mL)', =i FIIAUKZ
2 (136 mg, 2.265 mmol) FIHEE/KAEW (147 mg, 37%, 1.8 mmol), AW =
PERB 30 mine Jo JIN NaBH(OAc)s (479 mg, 2.26 mmol), &4k 4L = IR FE
N 20 he LC-MS taill e N 5¢ 5, RA T IIA EA (20 mL). WATRERZANEIR (20
mL), $#E 20 min 50, JKAHTER EA (20 mL* 2)Z UMk, & A PRk
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TVETCBE, TOKERRREN T4, 108, IEMIRAE 2 TR AP (630 mg, YK
e >100%),

ESI-MS m/z: 352.1 [M+H]",

8-4 &

# EiR 8-3 (630 mg, &, 1.51 mmol). 10%3i% Pd/C (100 mg, & 50%~55%HI7/K
ZPMAE] MeOH (20 mL), SAEH=IKIG, BERARIERIE NRIZIHEE R 20h,
LC-MS Kl s b7 5 1 7, VR A TR REEE T 8, JE0E McOH Wik, MR ET, 311
A=Y (433 mg, WCE: 89%).

ESI-MS m/z: 322.1 [M+H]".

a8 BBk

¥ Bk &4 8-4 (50 mg,  0.156 mmol). 1-2 (59 mg, 0.142 mmol) MIAF| A
B (5mL) W1, =& TN TFA (18 mg, 0.156 mmol), J&& A E B3 R THE £ 80°C
PHE RN 3he LC-MS Rl S BFEAR SRS . TREVIKRAR, BRIV Flash 4iitk, %1, 43
FKOEEY (9mg, IE: 9.7%).

ESI-MS m/z: 655.3 [M+H]".

KRR, SESL 3 RN G BoTE, 831K 2 s EY 6-7.
A4 9-34.
£2
& MS: | fE MS:

Y AR 2y B
Y| [M+H]* | W [M+H]*

_ - it OJ/TN F
6 dﬂ@ ; HN/Q 611.2 7 m NHNO’S(;/QN— 629.2

F3C

é N g 0@“ o
N
9 6372 | 10 di@ HN@JHN@QN— 655.2
o]
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F3C \O
A OJTN o 0
{Zj Oy e i
HN NH = d ~
1 d 6372 | 12 ? F N o 655.2
\ \’gs
N
\
AN
O
O@NH % o
=N ~
NH N>// 0 0 i W\
13 ) ° 6372 | 14 @f ° o 655.2
. NH \ .
\ oFs oL
\
\O N
Q N N N~ { N %NP
N -
N Ne o OyQ =4 1
s G VCFS 637.2 | 16 (g}w N 671.2
\ 3
/N
N
¢}
O T fa fuk
0 NH N\\I © O§/®/N7‘N 0 ON
17 o 6532 | 18 NH ”\V/CFS 669.2
/N N
/
\O
o] H/N 4 N~ ~o H "
e} o}
19 : 651.2 | 20 S 669.2
N : NH F
/
N
/
Ni
\O H L
N N._O
2 o GF
0] Ny CF, N\r/N o 0
21 (jONH 6512 | 22 ° NJCF 683.2
NH F 3
/
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23 NH 665.3 24 N 655.2

H i \O
N_N_oOo o i N
Y© |9 OYQ Y;N/To’ 1
3 NH \

N
I

N Yo
N (/1 N
o N
25 : 6372 | 26 [@NH P, 657.2

N
I

0" N\—NH N\V/Z/ o
27 [Q o 639.2 | 28 NQ“” N\V/C o ° 638.2

NH N ° °
29 [NQ Vfca 6252 | 30 NQ,NH N 622.2
CF,
V/

NH \/Z/
N o]
31 [Q o 6202 | 32 WNQVNH N\V/TC . 621.2
/

627.2

33 ﬁ:@ 6152 | 34 ;@
—N

SEiEf] 4 3-F A FE-4-((4-((2'- 3-SR R T IE- 1,1 S B[ MR IBR ]-4'- 38 58 55)-5-( = 9 FE D)
MBI -2 -2 ) 5 2L )-N-(WR I -4-F5) 2K kI (A &9 35 4180
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F3C 0O
—
o O NN

N 35

(‘) o] ‘ o Q/Boc Fst‘\AN Oﬂu F3C S Oﬁ“‘
ﬂOH EDCI, HOBt, DIPEA OD)LN TFA, +-BuOH o o N/)\N TFA. DCM thl/)\N H
HoN DMF . H H o) N
g 3541 N 35-2 ﬁ:@ 38

35-1 & Bk

¥ 3-FHEEE-4-THEEEER (835 mg, 5.0 mmol), 4-FFEIRIE-1-REEM T B (1.0
g, 5.0mol), HOBt (1.01g, 7.5mmol), EDCI(1.45g, 7.5 mmol)#1 DIPEA (2.66 mL)
IIAZ] DMF (20 mL)d, RS TESRY Y, J5 =06 PR 20 he LC-MS il )
WSERS, AW MAK (40 mL), ZIESHHE 30 min 5378, IEUPKEE, AT,
#7°W) (1.59 g, ER: 91%).

ESI-MS mv/z: 350.2 [M+H]".

35-2 fE R

¥ Bk &9 35-1 (700 mg,  2.0mmol). 1-2 (744mg, 1.8 mmol) MIAFHE T
THE (20mL) 1, =i FHI TFA (228 mg, 2.0 mmol), V&S W/ TE MY FTHRE
80°CHLHE . 20 ho LC-MS Al e S F A Se i, WEMss, Y B Flash 4k, 5
T, BEOEEETY (319 mg,  BE: 26%).

ESI-MS m/z: 683.3 [M+H]",

& 35 B4R

B RS 35-2 (310mg,  0.454mmol) JIAF] DCM (10mL) 1, iF FiA
TFA (456 mg, 4.0 mmol), YR WA TR M ETBEFE R 5 he LC-MS Hr il e b 23 4 52
WG, IREIIMNERBRER AR (10mL) K, 43, /KA DCM (10 mL* 3)#

A MU A S AN (10 mL) Pk, KM T, W38, k44115

FHAL (280 mg, WXFR:  107%). HOZM M2 30mg 34T pre-TLC (DCM: MeOH=10: 1)
aifr, 15~ (11 mg).

ESI-MS m/z: 582.2 [M+H]",
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SEHEAR 5 3- F AR SL-4-((4-((2- FE-3 - R R T JE-1, 1'- S Mg Wb ]-4'- ) S B0 -5-(— LU L)
W -2 - ) B JE )-N-(WR IE -4-25) 2K ke (&4 36 IG5 )

_CD
L H
o
o O NN
—N 36

.CD
N 3

| 0 /OJH | 0
FaC -y © ' FaC -~y © \
| B H DMF, K,COs, CDsl | By H
o OTNTN o O NN

—N 35 —N 36

& 36 BIE AR
¥ EIREEY 35 (50mg, K 0.086 mmol). To/KIKEZA (36 mg,  0.26 mmol) I
AZF|DMF (2mL) 1, iE FIMA CDsI (12 mg, 0.083 mmol), EEHASMEY R =ik
PEFE RN 2 he LC-MS ¥ s N HEA SE WG, IRATR Flash 204k, %, 3 A GEARY)
10 (l6mg, HWF: 31%).
ESI-MS m/z: 600.2 [M+H]",
'H-NMR (400 MHz, CDCl3)  8.54 (d, J = 8.4 Hz, 1H), 7.94 (s, 1H), 7.61 (t, J = 7.8 Hz,
1H), 7.25 (s, 2H), 7.16 (d, J = 8.0 Hz, 1H), 7.06 (d, J= 7.7 Hz, 1H), 6.85 (s, 1H), 6.31 —6.24 (m,
1H), 4.07 (m, 1H), 3.86 (s, 3H), 3.19 (d, J= 12.0 Hz, 2H), 2.63 (s, 3H), 2.46 (t, /= 11.8 Hz, 2H),
15 2.12(d,J=12.9 Hz, 2H), 1.81 (q, J = 12.0 Hz, 2H), 1.62 (t, J = 7.0 Hz, 2H), 1.45 (t, J = 4.1 Hz,
2H),

KHAAFRRER, SHE90p] 4 MSEid] 5 FRUMEROTE, [21K 3 FRH R

&4 37-48.
20 *3
wE MS: te& MS:
g 5 ity 3R
oy [M+H]* | ¥ [M+H]*
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. ]@A A0 Jor.
e R j@*
37 4&@ 611.2 38 . ;@ 675.2
—N
3! /Q 3 /Q -
Fcf Y ﬁ Fcf Y D\A
39 ;\ 1 640.2 40 ;\ 1 618.2
N —N
/Q/\ -CD3
Fscf Y ]@% Fcf Y @A J@
41 4&@ 629.2 42 ;\ 1 614.2
N —N
FsC /p 3 /DQ
T Q\A Fcf By ]@A
43 632.2 44 623.2
Nﬂ&ﬂj Ngi@
acr)\ ]@)k cmr)\ :©)k
45 640.2 46 . S 651.2
n-CPs NN
- p A - e
47 0 FZrN\i; FH 658.2 48 fx Fu 669.2
88 el

KHAFER, S5l 2 Msjfin] 3 FS3K & oy ik, 531% 4 T HFR
&4 49-73. &M 77-91.
x4

WwE MS: & MS:
gE 5 2 (55
Y| [M+H]* | [M+H]"
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/
N
o
NS
F3C\fN H
o N/)\H
0

49 593.2 50 o9 N 595.2
—N —N
Ve
5 ()
N/
FiC \\/dL FiC g ON/DQ
f)\ L L H
51 613.2 52 o ¢ M N 635.3
—N
CF; [¢] NT
F3C \Né N/Q F1C, N /
5 ~ B
53 Oi H 651.2 54 m %@ 677.3
—N &~ N=
N
o ‘ 0
FsC FsC_. O
1 z@* SRR
< o Ny N
55 4&@ 623.2 56 4):@ 651.3
N —N
[ (o]
FsC FiC_n., O
n@*% g el
57 ;\ i No | 6232 58 i i H | 623.2
N —N /
‘ 0
FsC/ \NO/ PN FsC ‘ \J‘\O:Q)LN
g 9 NAND//(N o O NN
59 m N 623.2 60 4/)\© H O 6372
o (
‘ o]
A\
o © N/)\N i O/Z////\QN NBC)
61 H N— | 637.2 62 |~y NN 623.2
AN
/ /
FiC N FiC N
0 /Z//\\N Q FN F@
63 \Ni\( jo vy ”?C) 6232 | 64 = " 625.2
(o]
[e]
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F3C

e O/Z//:E NW—EJ

(o]
FaC
)
o] [e) N N N
H N
*ﬁ@ °

65 N Y 611.2 66 637.2
N H o
O\
FaC P . .
67 ﬁ”&j "N NP 6252 | 68 | S0 " N L 609.2
<X o -
G W\ { W\
69 VN0 482.1 70 | © T N-0 482.2
HN / (@] / (@]
Ny o N
O CF; CF;
N_
H N N Q:N\
71 NY/N| o © 492 | 72 Q;p' g 1 579.2
O Na CF3 o] N CF
HN
AN AN
[} 0]
Crn Qgi H qu
73 [N oo 555.2 77 | W o 542.2
- N N
/@H N N~ Non_o ©
B, Ly ' 6383 | 79 X /@[OWJCF 595.2
AN CF4 \ :
/N
H H
80 N._N_O 514.2 81 N_N_ O © 540.2
AL QLT
c‘) CF4 0 CFy
N\
/)( N N N—
82 569.2 83 N ;To 1 569.2
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\
H N N, H N—
N J—N
84 /NQ/@ @fo i 5542 | 85 f\NU iTo I 526.2
N CF3

~N__J N
CF,
s W\
—N
86 \/T 5262 | 87 UO I 546.2
NN
CF,4 h CFs

@)
. W H W\
N
88 UO I 5362 | 89 o 538.2
N\
h CF,

N_
90 ﬁ(? VT 5402 | 91 \N( N N & © 473.2
CF4 N\ I ?\l/\ |
CF;

SEHEB] 6 4'-((2-((2- T A FE-4-(WRBR- 1- ) IR HL ) B L )-5-( = 5 Y 0 i g -4 ) S 0 )- 2 TP
WRIIRPIIE-1, 1'- 5 IR ]-3'- 0 (A8 74) 145

AN
0
H N—
[ 4®/N7’N 0
. =
HN, N ©
A,

3

74
N C jf
o / EE
/@/NHZ TFA, t-BUOH /@/ N " 16 Dem /C\]/ N
BOC/N\//)N 1-2 Boc’NCN \7/ HN\//)N \7/

74-1 B3 A B
K 4-(4-FFHE-3- A AR R AL IRIE- 1R IR AU T iR (614 mg, 2.0 mmolD). 1-2 (744 mg,
1.8 mmol) AR THUT FE (20 mL) 1, Z i FIIA TFA (228 mg, 2.0 mmol), EH
10 WEABELAS RS 80°CHHE RN 20 he LC-MS Ml N EEATERG, MEVIER
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45, SREAY) Flash ik, VT, BEEAAREE™Y (623 mg, WEHE: 54.0%).

ESI-MS m/z: 641.2 [M+H]",

WAY 74 AR

¥ BB G 74-1 (600mg,  0.936 mmol) JIAZ] DCM (20mL) H, iR FIIA
TFA(1.14g, 10mmol), BGWIATRY NERBFE N She LC-MS Al S b HEAS 56 1%
5. RSV EREENATR (20 mL) K, 70, /KA DCM (20 mL* 3)%

HIAVAT S AER (10mL) P, TKERRIATE, ok, R4 2+145

*Eun (412 mg, WFK: 81.4%). HUZHLMZ 30mg #E1T pre-TLC (DCM: MeOH=10: 1)
aift, 1FEaaEBEE~Y (9mg).

ESI-MS m/z: 541.2 [M+H]".

SEHaH T 2-(4-(3- F A - 4-((4-((2'- FF -3 -SRI e - 1, 1= S I | R IR -4 2 Y 4L )-5-(— 3
P R ) s -2 - ) B i ) IR R - 1 - 3E)-NUN- L 2k e (B 75) 1IE %

AN ;\ l >
O
o [//\ '/1::f>r’N N N—
\/N/ZK/N\)N 7/ 0]

T

HN N%//Z/ 0

CF; 75

N
\O O !
§ C/j N~ H N~
N K,CO3, DMF o /®/ N
=N \ g =N _0
ﬂ“é e N U °
CF,

74

WE 75 KB R

¥ EIRASY 74 (54mg, FEL 0.1 mmol). L/AKFKERAY (36 mg, 0.26 mmol) A
Z|DMF (2mL) 1, ZFE M 2-&-NN- - F 3 AW (10mg, 0.082 mmol), JEA W
SR T =B 2 he LC-MS Kl R B FEACSE G, R -GW Flash 24k, T,
BAOEESY (11 mg,  WE: 21%).

ESI-MS m/z: 626.2 [M+H]".

SEH] 8 4'-((2-((2-H A IE-4-(4-(2- 42 L) IR R - 1-28) R ) () - 5-( = 8l HH 2k ) g -4
FEYAHE)-2' - R IB A I b= 1, - g Bk ]-3- B Ak &4 76D BYA Rk
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CF4
76

CAEEH 74 T 1-1R-2- TR e N ERE 25 S 75 1 & BROTVER 2L 59 76.

SR 9 4'-((2-((5,6- - A-4H-MEHE FE[1,2-b] AL P-2-F8) B )-5-( = F5 FF 228 )t g -4- 55 ) 0 ) -
2" - FHERMR[ IR A ot - 1, 1= 3 W5 Rk - 3-8 (L0540 920 14 Ak

N._-COOH
N DPPA, TEA, t-BuOH _ Nay MBS TFA DO NN TEa, tBuoH Ne. N N_O O
- _——— _— = ‘
- - 12 N \(ﬂ
= e
CFs

92-1 92-2 92

92-1 &

4 5,6- S -4H-MES [ 1,2-b] i e-2-FR R (500 mg, 3.286 mmol). DPPA (1.4 g, 4.929
mmol)f TEA (665 mg, 6.572 mmoD)JIARIF T fE  (10mL)> 1, RG W RI T THE
42 80°CHLF [N 20 ho LC-MS kil S N FEA TR, WA YIAE, 4% BEY) Flash 4l44,
AHL CTBE, Wdn, BERAOEAY (294mg,  WER: 33%).

ESI-MS m/z: 224.0 [M+H]',

92-2 16 ks

¥ RS 92-1 (294 mg, 1.3 mmol) Ml TFA 2 mL)JIAF] DCM (3 mL) 7,
AW IR RN 20 he LC-MS Kl SR FEATE G, TROYIIRAE, 4%V Flash 4
th, T, BRAGEAETY (200mg,  UCER: >100%).

ESI-MS m/z: 124.0 [M+H]".

A9 92 AR

% EidMESY 92-2 (34mg,  0.145mmol). 1-2 (50mg, 0.121 mmol) JIAFEE T
52
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AT HE (2mL) A, =IE NI TFA (14 mg, 0.121 mmol), B& W& TE Y FTHE
£ 80°CHFE N 20 he LC-MS Al Se N F A FE piefm , TRV, S HPLC il %46
th, T, RO GEAE~Y (10mg, 3. 18.1%).

ESI-MS m/z: 457.1 [M+H]".

KRR R, 2559006 9 hRBI G ROT, [FRE 5 T HEBEY 93-

98 .
x5
e MS: wE MS:
g =R Y AW
Y| [M+H]* | B [M+H]*

- CLi-

H N 0
N_.N_O © NN 2N -0
93 N Bz 4712 | o4 | N Y 473.2
N | — Na
= N CFj
CF, o

CF3
7\& N—
N™
i N/L\N ° NS
N o

N H ol
N_ N NYN (0]
95 [ 4732 | 96 \/}J Nv\lE 486.2
CF5
0 /N

= =

H
Nn_o © N N_N_O ©
| 5142 | 98 ‘NDNJ T 528.2

H

SEHEB 10 3- A A FE-4-((4-((2'- I 5E-3"- S B [ PR TR 8- 1,1 7 M Rk ]-4'- 35 ) R 6 )-5-( = 30 HH 26
M I -2 ) 3 I )-N-(1- F LR IE -4-F5) 2K ke (AL 99) I ik
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/

(0]
Pd(dppf ZCIZ K3PQ,, Diox, H,O
KAc, Toluene —N

IntB

/,S\\O TFA, t-BuOH

99-3

5 99-1 A Bk
¥ IntB (1g, 3.76 mmol). ERHMFEGSTISEERE (1.91 g, 7.52mmol) MR (1.32
g, 15mmoD) MAZRIMZA (50mL) o, S EHEIMA P (dppDd 2Cl2 (292mg, 0.4
mmol). EE R LIRS N IFE 50°CHiH: SN 20he LC-MS Kl S B 5E e E il
EHTAALIE Y (740 mg, WR:  62.8%),
10 ESI-MS m/z: 314.1 [M+H]".
99-2 H)&
B LAY 99-1 (740 mg,  2.363 mmol) . 4-5-2-( F AR 3)-5-( = 5 F JE )0 (648
mg, 2, 835 mmol) FIBEERET (1.5g, 7.09 mmol) JIAZ Diox (20 mL) /7K (4 mL)
H, A B G M Pd (dppf) 2Cla (270 mg,  0.37 mmol) . I &S AR R T4 100°C
15 $FERM 16 he LC-MS A5l S N 58 e TR A WIS, 7% B4 Flash 45464574 (435 mg,
BeK:  48.5%).
ESI-MS m/z: 380.2 [M+H]",
99-3 f¥1-E Ft.:
B EIRLGH 99-2 (430 mg, 1.133mmol) MIAZE] THF(10 mL)/7K (2mL) (K78 &k
20 1, JIA Oxone (2.8 g, 4.533 mmol), =R HEMN 6 he LC-MS ¥l 5 M 584 i,
K (20 mL), FEA] EA (20 mL)ZHL, A WU MR SRV (20 mL) Be¥ M
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R, TKBRERIN T, I8, R4 21, [FREOEARH M (490 mg, WF:  >100%).

ESI-MS m/z: 412.2 [M+H]",

Y 99 KB

B ER S 99-3 (53 mg,  0.13 mmol). 3-1 (41 mg, 0.156 mmol) JIAFE T

5 #UTEE (5mL) h, =& NI TFA (23 mg, 0.2 mmol), JB& WGSBS FTHEE

80°CHEFE X M. She LC-MS Rl R B 5e e, IRAMIRYE, YR Y) Flash 4ifk, %+, 1§
FAGEEY (11mg,  HEE: 142%).

ESI-MS m/z: 595.2 [M+H]".

10 SZHER 11 2-5-5- FF 8 L -4-((4-((2'- FF JE-3 - S MR [ PR T - 1, 1= 57 M5 AR R ] -4 - 32 ) FF R )-5-( =
FH 3 I -2 -3 ) G ik )-N-(1- FE IR e -4- 320 25 G i (A& 1000 HI Ak

| 2 Q/
/I\N F
H

100

DA 4- 3 -2-5-5- AR 2R IR AL &9 99-3 S JEURE, 22 S 99 17 7475 24k
&9 100,
15
SR 12 3-FF A FE-4-((4-((2'- I BE-3 -SRI P - 1, 1= 3 | R BR ] -4 - 55 ) FR 8- 5-( = R T %)
WARE-2-FE ) EHLE) -N- (7-HIE-7-FAMEIA[3.5] F-2-38) KM (tb &9 101) 14k

| e}

o}
S
N HOBt, EDCI

~ TFA, t-BuOH MeOH, H,O
_—

20
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DCE

101-1 ARk

¥ FiRib 59 99-3 (318 mg,  0.65mmol). 4-HE-3-FEEXEPHEIRE (141 mg,
0.78 mmol) HIAZELE AT BE (10mL> 1, =& FHIIA TFA(114mg, 1.0 mmol), JBE
WA BHAY N THE S 80°CHtFE N 5 ho LC-MS Rl S s il)a, WMk, &
B Flash 4iitk, ¥+, SROEBAEY (192mg, UWHE: 57.6%),

ESI-MS m/z: 513.2 [M+H]".

101-2 & ks

B iR 1011 (180 mg, 0.351 mmol) JIAZ] THF (5mL) /MeOH (2
mL) / /K 2mL) H, ER FNIA—KEEALE (147 mg, 3.51 mmol), SR ER
BLFER N 6 he LC-MS F5  M e G, IRERIRG R4 &E, FIMAK (10mD),
H 2N HCl aq i pH % 2~3, EAQ20 mL* 3)2HL =ik, &HANATHMEMEILANER (10
mL* 2) Phdk, KRBT, ik, REET, BP9 (142 mg, W
e 81.2%),

ESI-MS m/z: 499.2 [M+H]",

101-3 f & k-

¥ ERAY) 101-2 (50 mg,  0.10 mmol), 2-8FE-7-F FI8 3.5 Fhe-7- R T
EE (24mg, 0.10mol), HOBt (21mg, 0.155mmol), EDCI (30 mg, 0.155 mg)#! DIPEA
(39mg, 0.302 mmol)MMAZ| DMF (5 mL)H, VRGBS, 5=l FHPE N 20
ho LC-MS & M oE G, AN /K (10mL), EA(10 mL* 3)H =k, &HAH
FHA AT EAARIA R (10mL* 2) Yedk, ToKBRRREN 118, 1k, RAi 2T, HiREEE
et (80 mg, WEE: >100%, 8D,

ESI-MS m/z: 721.3 [M+H]".

101-4 & Rk

B EIREAY 101-3 (80 mg, Hfh, 0.10 mmol) JUAZ|DCM (5mL) 1, =iiF
I TFA (114 mg, 1 mmol), BAWE RS T ZW\WBFE N She LC-MS il o B B A
SERUG, IBOYINERBRIRESATR (SmL) K, 8, /KA DCM (10 mL* 3)
B A IEE NS (10mL) ¥ewk, TOKBRBAN 18, ok, w4 E+
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B (63 mg, WF: 100%).

ESI-MS m/z: 621.2 [M+H]",

WA 101 A RR:

# EIRIEAY 101-3 (63 mg, 0.1 mmol) MIAZ| DCE (5 mL)H, =& FIMAIKLER
(12mg, 0.2 mmol) FIFEE/KFEE (41 mg, 37%, 0.5mmol), EE R EIEHFEN
30 min. Jo I\ NaBH(OAc)s (106 mg, 0.5 mmol), JEARLKEEF NN 2 he
LC-MS Haill 5o R 58 1, VA R4s, SR BY) HPLC Hil&2ifl, %+, 1938Ptlifx
FE (9 mgs WOK 14.2%).

ESI-MS m/z: 635.3 [M+H]".

KRR, 25525 h) 12 th R & ik, 2201 6 il H AL &% 102-

113,
26
oy MS: | HE MS:
i
(i [M+H]* | ¥ [M+H]'
N/
\ i J::fl
FsC ‘\)N\o:©)ku
N/ N
N
102 6533 | 103 | 635.3
e} NH \
104 6353 | 105 [Q o 637.2
|
106 6493 | 107 QUNH o 663.3
_N

57




WO 2023/160614 PCT/CN2023/077893
108 6353 | 109 635.3
N
o]
0]
NH
110 [“ CF 636.3 111 553.2
N
\
112 5402 | 113 636.3

SEHEB] 13 4-((5-F-4-((2'-H -3 S B IR A 1 e -1, 1'- S W] W IR -4 328 ) S ik ) i g - 2- 3k ) 2t
-4-FE)IR

$L)-3- FI AL -N-(1- FH B IR -4- 35k )

HELE (e 114) 18 R

L R
cl
ISR
o O N/H

—N

Cl
o OH N
K,CO3, DMF | /)\
N 2LUs, 0 (e] N Cl
—N

TFA, t-BuOH

IntA 1141

114-1 K& B

Cl
f@@*
O N/ N
H

—N
114

-~

IntA (378 mg, 2.0mmol), 2,4,5-=5MIE (403 mg, 2.2mmol) T N, N-HAk

HEE (10 mL) o, FRINATCKBEBZET (828 mg, 6.0 mmol), JRER = IMHELR .
10  LC-MS Wil MN5eafG, ROVBEIAK (20mL) 71, i KERA. ZIEMHFE 30 min,




10

15

20

WO 2023/160614 PCT/CN2023/077893

RLUE, BEUHIKBESS, e AT, BRI GBI (544 mg, HER: 80.9%).

ESI-MS m/z: 336.0 [M+H]".

A 114 KGR

IR A 114-1 (50 mg, 0.149 mmol) 3T DCM (25mL) H1, =i FIIA m-CPBA
(2.12g, 123 mmoDl). VBA WA R F=EE\BEFE M 1 h, JF#MIT m-CPBA (2.12 g,
12.3 mmol) FF4k&E= i EE M 2he LC-MS Ml N 5Ea S5, 3. 3R DCM
(100 mL). MARIRACAIRENA I (SO0mL) =iRBEFE 20 min, 203, A HUAHFFHEAIRIR
BRERANIA W (S0 mL) . YIRIBRFREANIAWL (50 mL) Yeik, To/KMRRAN T, iuE, wK4s,
BBV 100-200 HEERR K240 el PE/EA=2:15>DCM/EA=2: 1) 33| lE {4
=) (1.67 g W 64.2%)

ESI-MS m/z: 414.1 [M+H]".

& 114 K&K

FIRK S 114-1 (50 mg, 0.149 mmol). 3-1 (47 mg, 0.18 mmol)i& TH T HUTEE (5
mL) 7, SN TFA (23mg, 0.2mmol), JBA RS T I EF 24h. LC-MS ¥
D2 N7 584 ) SN R SNV (5 mL) K, T8 iRk 4E, %Y Flash 2L,
H, BEAEEATY (12 mg, WE: 14.3%)

ESI-MS m/z: 563.0 [M+H]".

KRR RE, 22590 13 PRBNE OTE, B2 7 P H s &9 115-

118,
x7
A MS: & MS:
= i
Y| [M+H]" | [M+H]*
! 0 Q/
o © N¢LN mjf*woji:rku
H o O N/)\N
115 | — 543.2 116 H 607.1
—N
| 0 NT
| Y H Ch & o //\/;[/\j/
N
117 | —N 581.0 us | H 578.0
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KRB 14 4'-((2-((5-R-2- F EE-4-(1-F ZEIRGE -4-55) R H)R)-5-(= 9 7 5 ) 38 e -4 -2 )
E)-Z'-?%ﬂg[ﬂﬁﬁ-l,l'-ﬁﬁﬂﬁl%wﬁ]-y-ﬁﬁ &% 119 BIE R

v@x

CF;
s
Pd/C, Hy, MeOH
/Q/ d(dppf),Cly, KsPOs N/,
Diox, H,O F
119-1
O/Q/ TFA t BuOH Q/Q/ ;?
119-2 \/Z:)Fs

119-1 f6 B
¥ LR A 1-R-2-5-5-F B -4-BEE (375mg,  1.5mmol). 1-H1%E-1,2,3,6-11
S -4-M R STREE i (446 mg, 2.0mmol). K3POs (636 mg, 3.0 mmol) A %] Diox
(10 mL) FI/K (4 mL) 71, G E#HEMWA Pd (dppf) 2CLa (140 mg, 0.15 mmol).
RATE TR R I E 80°CHEFE [ B 20h. LC-MS Al e N se G, AT E. et
H EA (40 mL)JE%s, SEMMAK (20 mL), #itdE, 0¥, KM EA (20 mL)#HL
I HUHE B A SRR B, WA TR B E BT 2l A 43 77 (256 mg, WK : 64%).
ESI-MS m/z: 267.1 [M+H]",
119-2 FIE Al
B EiRIEAY 119-2 (256 mg, 0.962 mmol) F1 10% Pd/C (54 mg) I A\ %] MeOH (10
mL)H, Hy B 3 W5 =005 FRERE N 20 ho LC-MS A& 5o N 58 5 » TR AL g,
PERHAE BT, FEEMIR Y (253 mg, W&E: 100%).
ESI-MS m/z: 239.1 [M+H]".
WA 119 B4 AR
B LiREAY 119-2 (76 mg,  0.20mmol). 1-2 (82mg, 0.20 mmol) JIAZ] Diox
(5mL) 1, = FIA TFA (25 mg, 0.22 mmol), JESWETE R N THE 2 90°C
PiHE M 3he LC-MS Rl 74, WR-EYIHKAR, TRV Flash 2ifl, T, K0 A

60



WO 2023/160614 PCT/CN2023/077893

&) (13 mg, B 11.4%).
ESI-MS m/z: 572.2 [M+H]",

SR 15 4'<(Q-((5-F-2- F & FE-4-(7-F #-2,7- R/ Z B [3.5] F-2- ) E R FH)-5-C &
5 BRE)mRE-4 ) I -2'-ﬁ3§i§[%mﬁﬁ-l 1'- 7[R0k -3-B (L& 120) &R

OCQ C ON\

Fs

,Boc
Br HNéCN Boe | oowm, ea @Q THF, NaBH(OAc)s
Pd,(dba)s, Xantphos HCHO, AcOH
O Cs,C03, Diox  OyN
AN 1201 120-2
/Q/ /jC/Pd/C Hy, MeOH /Q/ @G TFA Dlox /Q/ /
120-3 120-4 F 120
120-1 & ks
10 B LR A 1-1R-2-FR-5-FH E I -4-FEFZE (770 mg,  3.079 mmol). 2,7- " F AR

[3.5) T hi-7-RBR AU T e (697 mg, 3.079 mmol). Xantphos (178 mg, 0.308 mmol)
IR (2.0g, 6.158 mmol) A F Diox (10 mL) ', G/ E G IMA Pd2 (dba) 3 (141
mg, 0.154 mmol). JRRESRY F A 100°CHEF M. 20h, LC-MS Kl 5 b 5¢ %,
G, RAEWIEE. JEUEH] EA (40 mL)BEE, BEBNAOK (20 mL), $ii#E, 70, KM
15 H EA (20 mL)AHL, & IFA UMM SR Ees:, k4. sk B E b 2in 45
Y (890 mg, F: 73.1%),
ESI-MS m/z: 396.2 [M+H]".
120-2 K& Rk
¥ EIREEY 120-1 (400 mg,  1.012 mmol) F1 TFA (1 mL) JHAZE] DCM (2mL)
20, EAREHERSRES 2he LC-MS Kl S B 5E AU, IRARIKZE A4 (701 mg,
R >100%),
ESI-MS m/z: 296.1 [M+H]",
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120-3 H)-E R:

B BB 120-2 (701 mg, AL, 1.012mmol) A1 DIPEA (404 mg, 3.135 mmol)
IO E] THF (10 mLYMeOH 2 mL)H, i FF: 10 min. JGIMAIKSER (137mg, 2.276
mmol) FIFFEE/KIEH (100mg, 37%, 1.23mmol), JBETRERMEE RN 20 min. Ji
A NaBH(OAc)s (434mg, 2.049mmol), JREMRAEE LRI PN 1h. LC-MS Kz
NSERE, IRGRIRAR, TREEY) Flash 2lfb A3 AE R4 (305 mg, WHE: 97.5%).

ESI-MS mv/z: 310.1 [M+H]".

120-4 f1ERk:

% EiRL A 120-3 (305 mg, 0.987 mmol) 1 10% Pd/C (34 mg) N A %] McOH (10
mL)H, Ho B 3 K5 =R E FHEERN 2 he LC-MS M SN 52 G, IRAE WL IE,
JERIRAE 2T, SR RAMKT Y (303 mg, YLEFE:  100%).

ESI-MS m/z: 280.1 [M+H]".

A 120 K& R

¥ FIRMEAY) 120-4 (135mg,  0.483 mmol). 1-2 (200mg, 0.483 mmol) JIAZ]
Diox (10mL) ', =& FHIA TFA (66 mg, 0.58 mmol), BE WA &L FFHESE
90°CHLHE M. 3ho LC-MS Rl S NAT 7=, IR G H0ik4s, REGY) Flash 4iidk, T, 74
KAMERSY) (35mg,  WFE: 11.8%).

ESI-MS m/z: 613.2 [M+H]".

SEHEB] 16 4'-(2-((5-F-2- F 35 -4-(4-(4- F 2R OR R -1- 22 R e - 1- 26 ) K 38 &/ 2 )-S- (=
%)%%-4-%)§L§)-2'-EF'§E%[%Tﬁﬁ-l,l'-ﬁﬂ%l%wﬁ]-y-ﬁﬁ et 121) K&K

@ o

F 121 CF3

F
Br Pd,(dba)s, Xantphos
O,N Cs,C0;, Diox //\N/C Pd/C, Hy, MeOH //\N/C

N 1211 121-2
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MsOH, t-BuOH N ;? N~
1-2 K\NCQY

F 121

121-1 & R

¥ EREY) 1-1R-2-5-5-FEE-4-HEE (1.0g, 4.0mmol). 1-FH:-4-(IRNE-4-J5)
WKW (733 mg, 4.0 mmol)« Xantphos (231 mg, 0.4mmol) MK (2.6g, 8.0 mmol)
TIAE] Diox (20 mL) ", @A EHSGMA Pd2 (dba) 3 (183 mg, 0.20 mmol). JR&
WEAAY FFE 100°CH SN 20h. LC-MS Kl SN 5E e, WamatiE. 1EgHH
DCM (50 mL)#ad, JEBEMAK (50 mL), #fE, 40, KA DCM (50 mL)A<HL,
& FAHUH R SIS DR G, W4i. FREEY Flash AiAbA3 00 (A b 44 ) (715 mg,
W 50.7%)

ESI-MS m/z: 353.2 [M+H]".

121-2 AR

¥ EiRIEY 121-1 (715 mg, 2.03 mmol) 1 10% Pd/C (70 mg) A F] MeOH (10
mL)H, Ha B 3 G EIEIE NBEER M 4 he LC-MS M N 58, JRARGLIE,
PERORAE 2T, BB O (641 mg, WFE:  98%).

ESI-MS m/z: 323.2 [M+H]".

WA 121 AR

¥ EiRAA Y 121-2 (510 mg,  1.582mmol). 1-2 (654mg, 1.582mmol) JIAF]
t-BuOH (10mL) 1, & NI MsOH (273 mg, 2.847 mmol), JB& WG E AR
THIL 2 90°CHEFE SN 6 he LC-MS Kl SN A 74, VR-EGWIK4E . 7R ¥ V) Flash 4fith, A
4L A HPLC fil454ifk, %+, BHARAGEE~Y) (405 mg, WHE: 39%).

ESI-MS m/z: 656.3 [M+H]".

KIARERER, S S0iip) 7. 8 MSZiifd] 15, 16 RS A BT, B5)%k 8
7 B bR &9 122-129.
*8

MS:
t. & & MS:
gE = [M+H] gE
/] Y] [M+H]*
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F o
N
122 | NS o,f Yo 3 5732 | 123 \oxNC”QN 617.2
F

N
N0

CF3

CF.
: CF,

N— N—
; i H ; E
F N_N_O ©

'
F. N_N_O O s
126 DOK:[OIJCFB 6132 | 127 T, 613.2
|
_N

\O \O
QH - A .
128 |- @N oo g 601.2 | 129 N o § 587.2
N N / —N N /)
/ F \/Z;Fs \J F \/TCFs

AN
N I 74 N
124 WO ez | s %NUONY’ Sk 585.2

SEHB 17 4'-((5-FF TR Fe-2-((2- 4 F-4-(4- R B IR B8 - 1- 3 ) R 55 ) & B0 )i e -4- 5 ) S 3 ) -2 -
A ELMR PR TR fe-1, 1'-I5|WRmk]-3'-B (46549 130) HI-A Ak

AN

0
O g
e e

130

\
o
NG N_ H N—
=N el K,COs5, DMF C|>¢N MsOH, tBUOH — —\ NN
o)
N / \) N& /
130

N\V/g Ere V@ : _t %
5 130-1
130-1 KA R
BALEY) 2,4- 8 -5-FF A ZEMEIE (500 mg, 2.646 mmol) . IntA (500 mg, 2.646 mmol)
JOAZ] DMF (5mL) 1, @SR KRR 2 0~5°C, JEMABKIRET (750 mg, 5.435
mmol), VR 0~5°CHEF: SN 30 708 5 FH A Sl , AR H1E SN 5 he LC-MS Fail] 2
10 MSEEUE, WREBIIAK (10mL), $#iH: 15min J533E, JEUPOKYE, ERZETERE- Y
(622 mg, WWF: 68.8%).
ESI-MS m/z: 342.1 [M+H]",
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A 130 KI5 R:

B LA 597 130-1 (100 mg,  0.293 mmol) . 2-F & F-4-(4-F HEIREE-1-F) K (78
mg, 0.352mmol) fIAZ] t-BuOH (5mL) H, Z i FIIA MsOH (51 mg, 0.531 mmol),
RE W TE R N THEE 90°CHEFE SN 6 ho LC-MS Kl St AT 74, TR & VIR 4 .
5% B4V Flash Z64¢, A 4% FEH pre-TLC 4lifk, 15 2K H A=) (15 mg, I0%:9.72%).

ESI-MS m/z: 527.2 [M+H]',

KRB 18 4'-((5-FRREE-2-((2-F A ZE-4-(7-F 2-2,7- R ARIR (3.5 F-2-20) K5 B 2 ) e
-4-Fk)SF ) -2'- FFELR (PR T -1, 1'- 2 M5 R -3-B - (b &4 131) IS AR

AN
O

131

HN N Boc
O,N DCM, TFA __ THF, NaBH(OAc)
K,COs, ACN /Q/ /©/ T HCHO, AcOH
1

311 131-2

N/DOPd/C " PdIC, Hy, MeOH ; ; -  MSOH, tBuOH _ /C]/ ’
on %
1313
o o 1314 1301

131-1 &K

¥ IR G 4-5R-2- R FE-1-REEE (794 mg, 4.64 mmol). 2,7- EAUE[3.5] ki
ST-RIEHRUT e (1 g, 4.42 mmol) FIG/KERERER (1.3 g, 9.28 mmol) JIAF|Z M (10 mL)
i, AR EHSGTEE 85°CHIEE )N 40h. LC-MS il [ A 2 G, AR ¥
BN EA(20mL), 7K (20mL), #iff:, S0, AKHHAAH EA 20 mL)AH, &AL
R RIS AT BB, WA . FREVIE S a1 (1.5 g, I%: 90%).

ESI-MS m/z: 378.2 [M+H]",

131-2 B &Rk

¥ EiRIAY131-1 (680mg, 1.8 mmol) 1 TFA (2mL) JIAF| DCM (4 mL)
H, A EEHEFRESRER 2he LC-MS flll R BSE G, IREWIRYAT, BREWIMA EA
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(5 mL). PE (5 mL)= iR+ 30 min Gl 38, UL, B ARE™Y (730 mg,
IR >100%) .

ESI-MS m/z: 278.1 [M+H]",

131-3 HJ-E Rk

¥ LR 59 131-2 (730 mg, 1.8 mmol) Al DIPEA (233 mg, 1.8 mmol)JI A\ %] THF
(20 mL)MeOH (4 mL), =& MEHE 10 min. JEIMAIKZEE (216 mg, 3.6 mmol) FIH
BEIKIAHE (175 mg, 37%, 2.16 mmol), WA = I FE N 20 min. 7 MA NaBH(OAc)s

(763mg, 3.6mmol), VEARARLL F M FERMN 1he LC-MS Rl s N5 fa, AW

W4E, HREY) Flash 215 & CIE AR A ™) (516 mg, UXZF: 98%).

ESI-MS mv/z: 292.1 [M+H]".

131-4 B9 Ak

B EiREAY 1313 (512 mg, 1.757 mmol) I 10% Pd/C (50 mg) N A %] MeOH (10
mL)H, Hy B ¥ 3 05 s s TR R BRI 20 ho LC-MS R0 S N 58 i TR AL g,
WAL =T, R BOMIRY (460 mg, WE:  100%).

ESI-MS m/z: 262.1 [M+H]".

A 131 FIE -

¥ LRMEAY) 130-1 (100 mg,  0.293 mmol). 131-4 (92 mg, 0.352 mmol) fHA
# t-BuOH (S5mL) 1, =& NI MsOH (51 mg, 0.531 mmol), #EEWE EHLR T
JHE 2 90°CHEFE N 6 he LC-MS Kl S NA 724, TR-EWI4d . YR Flash 2fitk, A
a5 i H pre-HPLC 2iidk, ¥R-T-, 3K HOEA” Y (13 mg,  UWHE: 7.83%).

ESI-MS m/z: 567.3 [M+H]".

SEHEH 19 4-((5-F-4-((2'- FF 25-3"- S5 R PR T e~ 1,1"- 7 15| R bk | -4~k ) S 2 ) s g - 2- 22 ) &
H)-2-F-5-FEE-N-(7-PE-7- BB 3.5 F2- ) K FBE (b8 132) a8

N/
I Q /QC’
|
BeROR
(@] N/ H F

—N
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ﬁ ! HOBt, EDCI :©\)L /DQ Pd/C, Hz, MeOH : lL DQ

DIPEA, DMF
132 -2
/
0 O/Z///\\E o o
- v A
CI>¢N J 132-2 ~N H/CZ/«H
N\//Z/ 0 Xantphos, Pd,(dba), E
N 5 1141 KzPOy,, Toluene 1323

_ NaBH(OAc);

DCM, TFA (0]
DIPEA, THF, MeOH
132-4 —N

8-1 HJE L
W 2-F-5-FRE R4 FEE (122 g, 4.16 mmol), 2-8IE-7-E 1B (3.5 F k-
5 T-HREHUTHEE (1.0g, 4.16mol), HOBt (840mg, 6.2mmol), EDCI(1.2g, 6.2 mmol)
F1 DIPEA (2.2 mL)JIAZ| DMF (20 mL)H, RS EIRRY, J5Ei FHeE RN 20
ho LC-MS f&ill s N 5e )G, VREIHMAK (40 mL), ZiEHH: 30 min J5id 38, JE
KBE, EHZTEE, 857 (1.9g, WE: >100%).
ESI-MS m/z: 438.2 [M+H]".
10 132-2 B &Rk
EiRLEY 81 (900 mg, 2.06 mmol) AT 10% Pd/C (90 mg) Il A %] MeOH/ THF (10
mL/10 mL)H, Ha Bt 3 RJGEiW K P PR 20h. LC-MS RN TG, RA
WO DE, DEBIKGE =T, RO EA ) (880 mg, YNFE:  >100%).
ESI-MS m/z: 408.2 [M+H]",
15 132-3 KA Rk
¥ EIREAY) 132-2 (315 mg, 0.773 mmol) AL A4 114-1 (200 mg, 0.595 mmol).
Xantphos (69mg, 0.119 mmol) ML/KEEEEM (379 mg, 1.785mmol) JIARIHZK (10
mL) T, @AEHRGIA Pda(dba)s (54 mg, 0.06 mmol). YEAWRE R FTHESE 100°C
bt N 8 ho LC-MS Kl s M5 )i, VRER B3 B, ZRERAT AT alifh 45 Bk & [
20 AFEY) (95 mg, OR: 22.6%).
ESI-MS m/z: 707.3 [M+H]".
132-4 & Rk

N/

=S

Cl

g J@* oA SROE
HCHO, AcOH

(0] N/ N F
H
132
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# L& 132-3 (95mg, 0.134 mmol) FI TFA (0.3 mL) JIAF| DCM (5mL)
W, EAUE RS N 2he LC-MS el s 3 5E il e IRG R 4e 25 =4 (172 mg,
WER: >100%).
ESI-MS m/z: 607.2 [M+H]".
5 1B 132 &R
B iR A 132-4 (172 mg, FL&, 0.134 mmol) 1 DIPEA (168 mg, 1.3 mmol)Jjll
A THF (5 mL)/MeOH (1 mL)H, = T+ 10 mine )7 JIAIK L(16 mg, 0.27 mmol)
A ESKIBEW (17 mg, 37%, 0.204 mmol), RAWFEEHFERMN 20 min. 5N
NaBH(OAc)s (57mg, 0.27mmol), VRS RAKSERBEFESN 1he LC-MS faill B 58
10 FJa, IREWIKYE, FRBY Flash 4ib 528 A Y (32 mg, B%: 38.4%).
ESI-MS m/z: 621.2 [M+H]".

SEHA 20 4-((5-58-4-((2'-F 25-3" -SRI [ R T J5E-1, 1" -5 5 IRpk | -4 - 328 ) S8 225 ) I e - 2- 228 ) &,
3)-3-F A FE-N-(7- - 7- B ZB I 3.5 T2-5) E kg (h&9 133) &Rk

N
I Q /D@
|
IOy
0" NT N
Q H
_,\g/\© 133
15

DL 3-HAE - A- 2R N R R, B 90t 132 BRI G vk, B3 Hisb &
133,

SR 21 4'-((5-8-2-((5-.-2- T 5E 2 -4-(1- T SR MR I -4- 28 ) K 32 S 380 M e -4 26 ) S 3 ) -2~
20  FEE AR BE-1,1-7M8RE0K)-3-F (a9 134) BIE R
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o
\
0
NHz . N—
Y VNGO MsOH, t-BuOH

o)
119-2 Cl 11441

F 134
A4 134 15 R
¥ EidMES Y 114-1 (80mg,  0.238 mmol). 119-2 (68mg, 0.286mmol) JIA
t-BuOH (SmL) ', =i NI MsOH (34 mg, 0.354 mmol), J8& & B e fiy N
5 HEE 90°CHEHE N 6 he LC-MS Ryl R NiA =), 1R-EGWHAT. H M) Flash 2lifh, Aaf
V) A pre-HPLC 2lifh, ¥RT-, SR EAAEAESY) (16 mg, W 12.5%).
ESI-MS m/z: 538.2 [M+H]".

KR 22 4'-((5-F-2-((2- P E AL -4-(1- F 2R ORI 4- L) F ) T M g -4- 28 ) S &) -2 - F &
10 SRFRAKE-1,1'- W RIK]-3-B (L& 135) BIBAL

g@ﬁf

135

1141 \7/N / % DCM TFA
Boc— Xantphos, Pd,(dba)s
oc K3POy, Toluene

1351

N N
o o
H N— HCHO, AcOH H N
N NaBH(OAC)s N_
770 O  DIPEA, THF, MeOH 77N -0 o)
HN N\\I o —N N\\I
135 Cl

135-2 Cl

135-1 KA R
15 ¥ 4-(4-FFE-3-FEIERE)IRIE- 1R T B (237 mg, 0.773 mmol) FAL &4 114-
1(200 mg, 0.595mmol). Xantphos (69 mg, 0.119 mmol) FIJL/KBEEEET (379 mg, 1.785
mmol) FUAZ|HFZE (10mL) o, @A E /G Pda(dba)s (54 mg, 0.06 mmol). 5K
AP I THE A 100°CHFE B 8he LC-MS Kl 5 5 58 i Ja, TR-A TR A% EAE,
AL E M AR AR CL A1) (198 mg, WOR: 54.9%)
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ESI-MS m/z: 606.2 [M+H]".

135-2 & R

¥ EIRAEG 135-1 (198 mg,  0.327 mmol) Al TFA (0.5 mL) MIAF] DCM (10
mL) W, G E RSP N 2he LC-MS K SN 5E UG, TRATRIRGEFMH =4 (271

5 mg, WE: >100%).

ESI-MS m/z: 506.2 [M+H]",

A 135 HIERR:

¥ EREE 1352 (141 mg, A4, 0.17 mmol) F1 DIPEA (168 mg, 1.3 mmol)JJl
A2 THF (5 mL)/MeOH (1 mL)H, =i T #6FE 10 min. J5 IIAIK LB (20 mg, 0.33 mmol)

10  FIHFEEKER (17 mg, 37%, 0.204 mmol), JRAW EIEMAL NN 20 min. J5IIA

NaBH(OAc); (72mg, 0.34mmol), JRATRAKSEE ALK 1 he LC-MS il 52 3 58
RG, RAIRGE, TR Y Flash 404045 O A Y (47 mg, . 53.2%).

ESI-MS m/z: 520.2 [M+H]".

15 SRR 23 4'-((5-5-2-((2- F I -4-(7- B FE-2,7- — E Z 08 [3.5] F-2-38) K 30 & 3 g -4- )
) -2 -FEB A LE-1,1"- 705 Vemk]-3'-80 ((h-54 136) HIE R

AN
@]
H N—
N
N
N‘®/ 74 O s
136 Cl

N/Boc N’BOC
/Q/N Pd/C, Hy, MeOH N
O,N H N/©/
z 131-1 2 136-2
O

~N ~

o
cl N~ ¥ N
N%N ol HOlnta O NN N~ 136-2 N =N 0o 5
N/ N\//Z/

K,COj5, DMF UO o Xantphos, Pd,(dba); goc—
N . 1141 K3PQy, Toluene

\O \o
H N— HCHO, AcOH N N—
DCM, TFA _N NaBH(OAc)s N =N o
N ' © O DIPEA, THF, MeOH OQ \//Z/ ©
HN Ng o - \
136-4 Cl

136-2 f)A Ak
20 EiRAY 131-1 (500 mg, 1.325 mmol) 1 10% Pd/C (50 mg) i A %] McOH/ THF

(10 mL/4 mL)H, He BE#e 3 REERTEE MEFERN 2 he LC-MS N 58 )E, 8
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g, MR R+, REBOEBOREARY) (450 mg, WFE: 96%).

ESI-MS m/z: 348.1 [M+H]".

114-1 FJE R

B EY) 2,4,5-=&MERE (500 mg,  2.73 mmol). IntA (516 mg, 2.73 mmol) HIA
F] DMF (5 mL) A, &SR ROk R 2 0~5°C, G MANBRIRET (755 mg, 5.46 mmol),
TRE T 0~5°CHEFE M 1 he LC-MS Rl e Ni5Eiefm, JREWUIMAZK (10 mL), Hid 15
min Jaid €, JEVPKEE, SRS (836 mg, WLE: 91%).

ESI-MS m/z: 336.0 [M+H]".

136-3 HI& Ak

B FIRAW) 136-2 (269 mg, 0.773 mmol)FI{L A4 114-1 (200 mg, 0.595 mmol).
Xantphos (69mg, 0.119 mmol) FJC/KEEREH (379 mg, 1.785 mmol) JUAFIH K (10
mL) W, @SEHGIA Pda(dba)s (54 mg, 0.06 mmol). JEARE R FTHESE 100°C
BLHE RS 8 ho LC-MS Kl R M58 )5, IRA W B LR, SRERAE T 243 s iR el
=) (110 mg, UZE: 28%).

ESI-MS m/z: 647.3 [M+H]".

136-4 16

% L5 136-3 (110mg, 0.17 mmol) A1 TFA (0.3 mL) JIAZ| DCM (5mL)
H, G AUE BRSO 2he LC-MS R SR 58 8, WA IR (241 mg,
PoE: >100%).

ESI-MS m/z: 547.2 [M+H]".

AW 136 KB R

B LiREA Y 136-4 (241 mg, #1A, 0.17 mmol) F1 DIPEA (168 mg, 1.3 mmol)Jil
A#] THF (5 mL)/MeOH (1 mL)H, Eiff FHi#E 10 min. J5 IMAK 4FR(20mg,  0.33 mmol)
A ESKIBEW (17 mg, 37%, 0.204 mmol), REW FEEHFERMN 20 min. oI
NaBH(OAc); (72mg, 0.34mmol), JRATRAKLEZ=EAFES M 1 he LC-MS il &2 58
BUn, REWIRYE, JREEY) Flash 2i0A53 5 A (79 mg, BU%E:  82.8%).

ESI-MS m/z: 561.3 [M+H]",

SEHAR 24 4'-((5-8-2-((5-F-2- A -4-(7-FF -2, 7- B R B 3.5 F-2- ) R &) & 2 ) ng
-4-F) 4 F)-2 - FH BB (AR -1, 1'- S 5[ Rk -3 -8 (AL &9 137) BIE Kk
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QY .

F 137
/Boc /DC/ -Boc
N\
Pd/C, H,, MeOH
0 Xantphos, Pd,(dba)s
1201 1371 N / KzPOy4, Toluene
1141
Cl
; :“/J N-—. HCHO, AcOH
_ DCM, TFA _ \7/N NaBH(OAc); |
- \/Z/ DIPEA, THF, MeOH
137 2 137- 3
F o137
5 137-1 BIE R

L&Y 120-1 (1.2 g, 3.0 mmol) Fl 10% Pd/C (120 mg)/il A\ %] MeOH/ THF (10
mL/10mL)H", Ho Bk 3 KJm iR & M FE R M 20 h. LC-MS falll se N 5e i fe, TREG
WOLIE, KGR T, BERBEWAREE (L1g, WE: 98%).

ESI-MS m/z: 366.2 [M+H]".

10 137-2 HJA R

B LA 59 137-1 (283 mg, 0.774 mmol)FI{L &4 114-1 (200 mg, 0.595 mmol).
Xantphos (69mg, 0.119 mmol) FIG/KEEIEH (379 mg, 1.785mmol) JIAF|HZK (10
mL) 1, & E#T NN Pda(dba)s (54 mg, 0.06 mmol). JEA A SR T THEZE 100°C
PiFE N 8 ho LC-MS Kl s M58 i fe , AR T8 B, SR E AT aifb 3 kR e

15 IR (213 mg, IR 46%).

ESI-MS m/z: 665.4 [M+H]",

137-3 & Rk

¥ BRI 137-2 (213 mg,  0.32mmol) A1 TFA (0.5mL) fIIAE] DCM (5mL)
H, GBS RPN 2he LC-MS Kl [ NSRS, TRETIRGEHH ) (361 mg,

20 . >100%)-.
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ESI-MS m/z: 565.3 [M+H]".

A 137 K1 R

¥ L4k 59 137-3 (361 mg, Alfh, 0.32mmol) Al DIPEA (223 mg, 1.73 mmol)/H
AZ] THF (5 mL)/MeOH (1 mL)H*, =& M+ 10 min. 5 MAIK LR (40 mg, 0.67 mmol)
MRS KIEW (32 mg, 37%, 0.384 mmol), JEAWEESPERMN 20 min. 5N
NaBH(OAc)s (136 mg, 0.64 mmol), JRA RS Z | 1 he LC-MS il 2 3
SR, IRARIKRYE, FRPEY) Flash 24015 38 A [E4A 74 (143 mg, W#:  77.1%).

ESI-MS m/z: 579.3 [M+H]".

KRB ERL, S5 23 FsLiis] 24 vFRK &R, B3)% 9 i E
brAL &4 138-152,

x9
& MS: | & MS:
Loy B 22 A
Y| [M+H]* | B [M+H]*
\O
138 622.3 139 N =0 604.3
/0@ FOLS RS a
140 | NN TN T 5392 | 141 /NuNQ TN T 521.2
/ Cl / Cl
“o o
=N N =N
142 \ONNCN Uo 5 565.2 143 oY : NYV/CIO i 583.2

\O
P @’“ N W\ P A CCS\
4 A Uo 5 5922 | 145 j@( y,;\\[o o 551.2

146 /DC/N/@NZI/N/jo 0 533.2 147 NOOV oz,/;\\(: o 589.3
~N ~
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F. N N 0]
14 = 2 14 s 1.2
8 mo\'\‘ﬁgm > ’ /@o N‘JCI %

H
150 F NN 579.2 | 151 N Nse© 561.2
\
|

AN
0
N N
152 | . /CN/Q/ oo 567.2
N N\\I
/ F al

SEHABY 25 4'-((5-R-2-((2- A E-4-((4- F HIR B- 1- 5 ) B B R B BB e -4- 2 S ) -2 -
PR LR [FR T bE-1,1" -7 I Rk ]-3"-B (AL-&4 153) HI-& Ak

~
N/\ ﬁ \Q[
NO, NO, NH,
L, PPTS Pd/C, Hy, MeOH 11441
O o o) o -0 I ———
(¢] oluene </ ‘ </ ‘ Xantphos, Pdy(dba);

[
153-1 0 1532 K3PQ,, Toluene

e S

o)
e 1N HCI \(/ N N.__N.__O
W/C[ lm Acetone /C[ THF, MeOH AcOH Q\lﬁ \N(ﬂ
& NaBH(OAc), o X"ql

o}
1533 °© 153-4 ! 153

153-1 A AR

100 mL . CUH NN 3-F 2 -4-FH R B (1.81 g, 10.0 mmol), Z - (5mL),
PPTS (1.26 g, 5.0 mmol)FIHIZE (50 mL), VEA W@ E#)5FHE £ 130°CHlH 7K, $i
SN 20 he LC-MS taill 5o 3 5 il fe, IRERAR AL, 7K (50 mL) Pk, KA F H 28
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(50 mL) ZH. AIFAPUEABAISAEER (50 mL) Bk, oK T4,
g, WEEERT, AR (178 g, W 79%).

ESI-MS m/z: 226.1 [M+H]".

153-2 B & Rk

EiRtbE 1521 (1.78 g, 7.90 mmol) F1 10% Pd/C (200 mg) A %] MeOH (100 mL)
H, Ho B3 R i E R N B 20h. LC-MS Ml s b se ilim» TRAHIdiE, 38
WORAE =T, PRV E e, ARREOMPIR Y (133 g, W% 86.2%).

ESI-MS m/z: 196.1 [M+H]".

153-3 BI& Ak

B LA AV 153-2 (174 mg, 0.893 mmol) ML &4 114-1 (200 mg, 0.595 mmol).
Xantphos (69mg, 0.119 mmol) FJC/KEEREH (379 mg, 1.785 mmol) JUAFIH K (10
mL) W, @SEHGIA Pda(dba)s (54 mg, 0.06 mmol). JEARE R FTHESE 100°C
BEFE SN 8 ho LC-MS R0 S5 B 58 T, VAl B B, SR E A alifb i3 5 kR iR
W= (232 mg, WHE: 78.7%).

ESI-MS m/z: 495.1 [M+H]".

153-4 H)E B

B LR &9 153-3  (232mg,  0.469mmol) F1 I NHCI (1.0mL) JIAB|HE/ 7K
(10 mL/3mL) 1, GSAEHAREZE 60°CHEH: N 5he LC-MS Kl B 5E i, G
AN EA (10 mLYFIZK (20 mL), $ii4:, 40, KA H EA10 mL)A<H, é\#ﬁm
FH AR Z I (10 mL) A SEALENET (10 mL) Heds, JoKBREREN T8, o
U, IRAESHEY (198 mg, WCK:  93.6%).

ESI-MS m/z: 451.1 [M+H]".

&9 153 HIERR:

B LA 5 153-4 (45 mg, 0.10 mmol). N-FFEUREE (20 mg, 0.2 mmol)FIVK PR
(24 mg, 0.4 mmol) JIAZ| THF (5 mL)H', =i FHiHE 15 min. 5 NaBH(OAc)s
(85mg, 0.4 mmol), JRAMARLE S IRIHHEN 1 hoe LC-MS Faill e W58 i, TRAG W
WAR, TREAY) Flash 204k, KA GEAT Y (11 mg, BUE:  20.6%).

ESI-MS m/z: 535.2 [M+H]".

KHAFERERE, S8 szt 25 h2RUE T, 15213 10 P B s &9 154-
156.
% 10
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e MS: | & MS:
“H=R “Zi=x
Y| [M+H]* | ® [M+H]*

\O \o
H N— //@/H New
154 @fo S 563.2 | 155 oo 549.2
//D/N\ NS

N
0
H N
Baaey |
156 - 0 581.
N /
/NQ/N\ F \/z;

LHB 26 4'-((5-5-2-(Q2-F S F-4-(3-(4- FF IR EE-1-F) B IR T bi-1-38) S 2 3 s e
-4-F5) S Fh)-2"- FF BB AT be-1,1' - 5| ik )-3-BR (L& 157) ARk

AN
0
Ol "
—N
//\N/CN 3// o §
A 1;7/?CI

NO NO, NO,
/@: ?_ KaCOs ACK /©: LR, PPTS /©i PA/C, Hy, MeOH
F o) LN (|) Toluene <O/\@N (|)

s | 0 157-1 o 1572
NH, N— N—
1141
/©: H 1N HCI Y
0o N O  Xantphos, Pdy(dba); N N fo) (@] Acetone > N N 0 O
C | KsPOy, Toluene Q ¥ i Q ¥ i
o) N N
157-3 O\@N (l) Xl LN cl) X0
- o) 157-5
</o 157-4
AN
O
H
R
THF, MeOH, AcOH N “N-0 4
NaBH(OAc); /N//\N/C NJ
I 157 cl
10 157-1 &Rk

B LA B Y 4-5R-2- FFE FE-1-FE2E 2K (855 mg, 5.0 mmol). &AM T kE-3-KF (730
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mg, 10.0 mmol) FITC/KEKIRHT (2.07g, 15mmol) MMAZRIZAE (50mL) ', B
JETE & 85°CHHE B 20 he LC-MS fuill R RFEATE G, TRGWIRAE. BRI EA
(20mL), 7K (20mL), fitft, 73, AKHEBEH EAQOmL)FEHL, AN ML
BRI, IRYE . FREBVIHENT A (793 mg, BCE: 71.4%).
ESI-MS m/z: 223.0 [M+H]".
157-2 B8
100 mL 55 AR DN iRtk &4 157-1 (793 mg, 3.569 mmol), £ K (2mL), PPTS
(448 mg, 1.784mmol)MIHIZE (30mL), JREWEETE I THRZE 130°ClHH K, HiHE
ML 20 ho LC-MS Kl S Bi5e i fe, WRERA AN, vk (50 mL) Pk, ZKHH T H R
(50 mL) 280, A IAHAERHBAENE R (50 mL) BEEPIIR, JoKBRREN 115,
g, WRAERT, S GRS Y (685 mg, WER:  72.1%).
ESI-MS m/z: 267.1 [M+H]".
157-3 HIA Rk
AW 157-2 (685 mg, 2.573 mmol) Fil 10% Pd/C (100 mg)Ji A %] MeOH (30
mL)H, Ho B4 3 )5 =30 5 N RN 20 he LC-MS Kl [ S 58 i), & Wt g,
TEMIRAE R T, (SR BAEEY (715 mg, WOR:  >100%).
ESI-MS m/z: 237.1 [M+H]".
157-4 FJ AR
¥ LR A9 157-3 (715 mg, 2.573 mmol)FIAL&Y) 114-1 (672 mg, 2.0 mmol).
Xantphos (116 mg, 0.2 mmol) FIJE/KBEERHH (1.272 g, 6.0 mmol) JIAZE|H K (50 mL)
B, SR E S N Pda(dba)s (93 mg, 0.1 mmol). YA RE SRS FFHE S 100°CHEPE R
% 8 ho LC-MS faill S B 5e e, TR-G R B LAE, SRERATE T A 15 kR BRI ™
(546 mg, W#: 50.9%).
ESI-MS m/z: 536.2 [M+H]",
157-5 BB B
¥ EiRILEY 157-4 (546 mg,  1.019mmol) A1 INHCI (2.0mL) JIAFIHE/ /K
(30 mL/ 10 mL) 1, SAEHFEE 60°CHEFE XY 5 hoe LC-MS Rl [ B 5E e, 1R
BWRGEE L — AR, FEYH I EA (30 mL)AIZK (20 mL), #tE, 0, /KA
H EAGO mL)A<HL, 15 HA HUAHH AR ZANEW (30 mL) | A& ALEN AR (30 mL)
Ve, OKBRIRAATEE, o U8, IR (387 mg, WLF: 77.2%).
ESI-MS m/z: 492.1 [M+H]".
A 157 HIERR:
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¥ EIRMEEY) 157-5 (49 mg, 0.10 mmol). N-FJEIREE (20 mg, 0.2 mmol)FIIK £, R
(24 mg, 0.4 mmol) MIAZ] THF (5 mL)H, =i FHiHE 15 min. S NaBH(OAc)s
(85 mg, 0.4 mmol), SRS FRBFEN 1 he LC-MS Al e MR, AR
WR4H, FRPAY) Flash 2k, BRAGEE™Y) (16 mg, WCFE: 27.8%).
ESI-MS m/z: 576.2 [M+H]".

KHAARBER, SESE] 23, 26 TR G, F21R 11 v ERMLE
) 158-173.
£ 11
oy MS: | HE MS:

g 29 A5
Y} [M+H]* | [M+H]*

\O \O
O Y fag "
= =N
158 e, _On UO 3 576.2 | 159 'y _On oo § 521.2
/ cl

\O
‘ Q " L Gk
160\ £N® NNY;N/TO I 590.3 161 /@&NQ Nf;“/fo ON 602.3
/ \§
Cl

n o
162 /N@N@“qN&O U a3 | o163 /@N@NQ " Y| 6163
Cl

~ =N
164 /®NQ g 5332 | 165 epd I | s

H H
N N
OO et S
166 / J 547.2 167 / J 561.2
8N\QNH Qﬁ\p RN\//ﬁ:/\N N>H\
—N =N
168 | N ON o N, 561.2 169 o N N 547.2
S ep

/ \ /N 470 ~
0
cl al
(NEN NH (NtCN NH
/ >:N / >‘:N
170 /0 N\ )0 N_ 547.2 171 P N\\\/8~o N 547.2
o cl °
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oN\/

N NH
/ \
172 0 =N 5472 | 173 @ 1 " 561.2
AN

Cl (o]

SEHAR] 27 4-((5-1R-4-((2'- FF F5-3 -5 B (IR T -1, 1"- TR 05| Wbl -4 '-35 ) 4 38 s i - 2- 32 ) & 3 ) -
2-F-5-F 4 FE-N-(1-F 2R e -4-20) K F i (LA 174) A AR

| (@) N/
H
o) N/)\H F

—N 174

OH o 0
ﬁ HOBt, EDCI ﬁm Pd/C, H,, MeOH ﬁm
O,N F DIPEA, DMF
2 O,N F H,oN F

174-2 174-3

cr N IntA —N

gjij 1743 0
1741 m
5

174-2 B ks

W 2-F-S-FEE4-EFEFERE (610mg, 2.08mmol), 1-FEENREE-4- (260 mg,
2.29mol), HOBt (420mg, 3.1 mmol), EDCI(598 mg, 3.1 mmol)F! DIPEA (1.1 mL)JI
AZ| DMF (10 mL)"", BEWETEIRRI, J5E TN 20 he LC-MS ol B

10 SE)5, BAWPIMAK (20 mL), EA (30 mL), #FE, 70, /KA EA (30 mL)AE

, BIHA VR A SRR (30mL) Bk, TOKMBE T, ik, KR4Ex
TR Y (530 mg, WWE: 81.9%).

ESI-MS m/z: 312.1 [M+H]".

174-3 BIE k-

15 # ik 174-2 (530 mg, M5, 1.703 mmol). 10% Pd/C (50 mg, & 50%~55%[F)7K
IPMAE] MeOH (20 mL)Hr, Z A EM—=IK)G, AR I TR 2 OB 200,
LC-MS ¥l [ S 5e e, TRz ikt i, JEDE MeOH Wik, IR E T, 5%
WKAEAR ) (483 mg,  UE: 100%).

Br X -
N
XL LS
Brr"‘ K,COs, ACN o ¢ M ¢ > N ° N
G TFA, +-BuOH H
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ESI-MS m/z: 282.1 [M+H]".
174-1 & R
ALY 2,4- 5 -5-IREBE (455mg,  2.0mmol). IntA (378 mg, 2.0 mmol) HIA
F] DMF (5mL) 1, @SR T UKIBEE 2 0~5°C, JGIMABRERET (553 mg, 4.0 mmol),
5 VREWO0~5°CHIFEMN 1 he LC-MS Al S N 5E ik, VREWINAIK (10 mL), HiHE 15
min J5id9E, JEUPKEE, JFET TS (667 mg, WHE: 87.6%).
ESI-MS m/z: 380.0 [M+H]".
WA 174 B
% EiRL AP 174-1 (50 mg,  0.131 mmol). 174-3 (42 mg, 0.148 mmol) JIAZ
10 #TEE 3mL) W, =iE FIA TFA(19mg, 0.169 mmol), JB& WA E AL FIHE
£ 95°CHIFER N 8 ho LC-MS Kl NA T4, TREWHAE, YL Flash 401k, W&
HPLC %%, %+, HBRAAEAEY (5mg, WHE: 6.1%).
ESI-MS m/z: 625.1 [M+H]".

15 KRB R, 225 505 27 h2RPIE T, B3R 12 P E LS8 175-
176,
12
tE MS: th & MS:
R 27 A
Y] M+H]* | ¥ [M+H]*

175 665.2 176 647.2

N/ N
‘ i ! 0 /DQ
Bra_ -~y © N By © N
‘ Py H | A "
o0 NN
o 97NN F o N
N N

SEHR 28 4'-((5-TR-2-((2- F G FE-4-(7-F 3E-2, 7- R 8 [3.5] T -2-35) 2R 30 & ) s g -4-3E)
20 EE)-2-FEEB AR E-1LU-FBR0]-3-B e 177) &k
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Q@G W PR

WA 177 SRR

¥ bRt &9 174-1 (50 mg,

0.131 mmol). 131-4

PCT/CN2023/077893

0.157 mmol) JOIAZ

t-BuOH (5mL) A, =il NI MsOH (25mg, 0.260 mmol), V& E{&E Rty F T+
T 90°CHEFE M. 6 ho LC-MS Faill S WA F=4, IRAEWIHAE . 7R 04 Flash ik, Al

Y pre-HPLC 2lith, &1, SR GEA=Y) (9 mg,
ESI-MS m/z: 605.2 [M+H] ",

KAAFER R, S22t 28 TG 7%, fEIR 13 R HirL&4 178-

191,

13

&y
/]

[M+H]*

MS: &

/]

MS:

[M+H]*

178

623.2

179

564.1

180

582.1

181

666.2

182

648.2

183

583.1
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184 N N © 565.1 | 185 (INY ‘ 609.2
/©[ \NWV/\[ (N ONJBr
N (6] Br

186 Fj@iﬁjz o7z | 187 | QOTJ& 636.2

H
N N o] X
188 S 577.1 189 T 633.2

N N O
190 @[ NS 6052 | 191 Kj[ Al 611.2
0 NJBr ? N§IBr

SEHEB] 29 4-((5-FEE-4-((2'-FF -3 -V (A A bE-1,1'- S5 M PR bR ] -4 -2 ) S 288 et i -2- 28 &
F5)-3-FHEE-N-(1-FF ZIRIE-4-28) K FBERE (b9 192) &R

NC /
AVe 0
o /z//\N _
AL O
N H
192

N

NC /
NC N /Z//\\N o o
f/)\ _ KGOz ACN TFA, LBUOH 9 o=l N—
cI” NT el IntA —N ~ N N
3-1 N H H
192

192-1 B & Rk

ALY 2,4- 8 -5-FEBIE (696mg, 4.0mmol). IntA (756 mg, 4.0mmol) fIl
AZ| DMF(10 mL) A, AR F UKL 0~5°C, JEIMATRER# (1.11 g, 8.0 mmoD),
TG 0~5°CHEHE SN 1 ho LC-MS foill S N e e, REBIMAK (20 mL), iH: 15
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min J5id 9, UKW, JFaMEN A, FRaaEEY (747 mg, IR 57.2%).

ESI-MS m/z: 327.0 [M+H]",

WA 192 B RR:

¥ EiR{LAY192-1 (50 mg,  0.153 mmol). 3-1 (48 mg, 0.184 mmol) JIAFIHL
TE 3mL) 1, =& FIIA TFA (35 mg, 0.306 mmol), VE& A EHARY FTHE E
95°CHEFE M. 8 ho LC-MS Fill R B 74, GG, YREY) HPLC #l4%&, %1, 15
FAGEEY (16 mg, WE: 18.9%).

ESI-MS m/z: 554.3 [M+H]".

KAANF R, S S0t 29 TR & BT %, 2R 14 19 HirE &4 193-

195,
* 14
s MS: & MS:
R R
Y] [M+H]* | [M+H]*

H
193 \Qﬁ N 5722 | 194 \% Tyl 612.3

N /
(o]
Dy RNy -
195 \5% " H@,« u@CN 504.3

SEHEH] 30 2-((2-F S 2E-4-(7-FF 25-2,7- R AR [3.5] T-2-20) L) & 36 )-4-((2'- F &£-3-4
B [PR TR Bt 1,15 05| Rk -4'- 35 S8 3 ) B e -5-F. (AL &4 196) 16 Ak

e 7 -
N —
ROy ° o

196
o, Qgﬁ
/@/ MsOH, t-BuOH

131-4
O\ CN 192-1

@@J@ Q“/ﬁ

—N

WA 196 195 F:
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B Fd &5 192-1 (50 mg,  0.153 mmol). 131-4 (41mg, 0.157 mmol) JNIAZ
t-BuOH (5mL) 1, =¥ FIA MsOH (25mg, 0.260 mmol), JB&E TE #ffd ~ I+
2 90°CHHE ML 6 ho LC-MS Rl S NAT 74, WS4 . WA pre-HPLC 26
e, G, BRAECEE”Y (14mg,  WFE: 16.6%).

ESI-MS m/z: 552.3 [M+H]".

KRR R, S22 52065 30 RGO, f21R 15 BRI HirL&4 197-

202,
* 15
wE MS: = MS:
g 29 A5
Y} [M+H]* | [M+H]*

197 QQN oo 1 198 ON;/Z~O 511.2
- AN 570.3 roN °

CN CN
F
H
N N- H N
~N NCN
199 | | i \\//Z/o I 5292 | 200 o NQ/O Ty 595.3
/ - CN

F
H
f\N/Q/NN ;%N\ HN;%N\
201 N 5302 | 202 L 552.2

SEHAG 31 4'-((5-F-2-((2- F EFE-4-(7-F 22, 7- /IR IR 3.5 F-2-B) K By B 2L Ml e -4- 2
S FE)-2'- AR AT Ke-1,1'- 7 M5 bRiiK-3'-B (ALE4 203) HIE %
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o
CI>7 N— /®/H N—
=N HO N— N
0 . =
N )c IntC C|>/N 136-2 QCN \//Z/o 3

\ K,CO,, DMF N\///Z/O 0 Xantphos, Pda(dba); gog— NQ
Cl \ | 203-1 K3PO,, Toluene 203-3 Cl

c
N
o)
H N
N— HCHO, AcOH N -
_DCM, TFA NaBH(OAc); N 7¢N o i
QC DIPEA, THF, MeOH NQC
203-4 203 o

203-1 FIA ki

B EY) 2,4,5-=F BB (500 mg,  2.73 mmol). IntC (555mg, 2.73 mmol) JIA
F] DMF (5 mL) A, &SP FUKIB BRI 5 0~5°C, G MANBRIRET (755 mg, 5.46 mmol),
TRE T 0~5°CHEFER ML 1 he LC-MS Rl S Nisg e, JREWIMAK (10 mL), b 15
min Jrid g, JEVPKEE, 0 B THREY (767 mg, 1TE: 80.4%).

ESI-MS m/z: 350.0 [M+H]",

203-3 BI-ERk:

o EIREY) 136-2 (269 mg, 0.773 mmol)FI{L-5 4 203-1 (208 mg, 0.595 mmol).
Xantphos (69mg, 0.119 mmol) ML/KBEEEM (379 mg, 1.785mmol) JIAZIHZ (10
mL) M, &S E#JE 0N Pda(dba)s (54 mg, 0.06 mmol). J& A A ST T T A 100°C
PiHE N 8 he LC-MS Krill s M58 i fe , TG B B, rt ot A A4 19 B AR 4 ]
e (136 mg, BOR: 34.6%).

ESI-MS m/z: 661.3 [M+H]".

203-4 A ki

¥ EiRE A9 203-3 (130 mg,  0.197 mmol) Al TFA (0.3 mL) AT DCM (5
mL) A, A E B =R RN 2he LC-MS AT SN SE R TRA IRGE L= (211
mg, WF: >100%).

ESI-MS m/z: 560.2 [M+H]".

A4 203 HIE R

% _EidEA W) 203-4 (50mg, b, 0.047 mmol) 1 DIPEA (46 mg, 0.36 mmol)fiA
F] THF (5 mL)/MeOH (1 mL), =3 FHiEE 10 min. JGIMAVK LR (6mg,  0.10 mmol)
S KWL (8 mg, 37%,  0.10 mmol), W5 Z i 5 41 5 %% 20 mins f5 A NaBH(OAc)3

(36mg, 0.17mmol), JBETRAL: FRBEFESN 1 he LC-MS faill Se M 5e G, TRA W]
W4d, BBV Flash 2ifb#3 s A ™Y (7T mg, BE: 259%).
ESI-MS m/z: 575.2 [M+H]".
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RIAF R ERE, 225 S0t 31 A& 0T %, 5315 16 ) HArL&4) 204-
218.
£ 16
4y MS: | A MS:

] [M+H]* | ® [M+H]*

/ /
Ny O o} _ NN O —
Aol sl oy O
204 \SN% g 3 6353 | 205 \QN% S 595.2
F
H
N/Q/N%N N~ N N N
206 | J 1 s932 | 207 | O 589.2

o Sn O 7 N o AR
lC( /QC t _
208 \dwﬁ ' NQF(” 6493 | 209 5% L "= il

QE ) - ; < )

H H

N N N N

=N N N

210 /NQQ” Y/ J 603.3 | 211 ,NQC : g 621.3

Cl (o]
o
Y O‘g/j\N d H %(N\)
N= N -
212 *HNQ{ | 33 | a3 /NQQNQ " 605.3

0 Cl
~ N= o)
214 | s 6233 | 215 HN%;H 625.2
/
o] o]
F
0 % Da s %N@\
26O > I stz | a7 | K N d 595.2

o}
N=( 0
218 4 HN\Q% 597.2
HN—CN‘

AERI S UEIRIREBIEIN TR 17 PR,
£17

&Y NMR $3E
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s

'H NMR (400 MHz, CDCls) 4 8.55 (d, J = 8.4 Hz, 1H), 7.94 (s, 1H), 7.64 (t, J= 7.8 Hz, 1H),
7.25 (s, 2H), 7.21 (d, J = 8.0 Hz, 1H), 7.09 (d, J = 7.7 Hz, 1H), 6.85 (s, LH), 6.30 — 6.21 (m,
1H), 4.07 (s, 1H), 3.88 (s, 3H), 3.17 (d, J = 12.0 Hz, 2H), 2.69 (s, 3H), 2.51 (s, 3H), 2.46 (t, J
=11.8 Hz, 2H), 2.08 (d, J = 12.9 Hz, 2H), 1.88 (q, J = 12.0 Hz, 2H), 1.60 (t, /= 7.0 Hz, 2H),

1.44 (t,J = 4.1 Hz, 2H).

'H NMR (400 MHz, CDCl;) & 8.60 (s, 1H), 8.03 (s, 1H), 7.66 (1, ] = 7.9 Hz, 1H), 7.43 (d, J =
7.0 Hz, 1H), 7.22 (d, T = 7.9 Hz, 1H), 7.12 (d, ] = 7.7 Hz, 1H), 6.52 (s, 1H), 4.07 (s, 1), 3.88
(s, 3H), 3.02 (m, 2H), 2.71 (s, 3H), 2.59 — 2.29 (m, SH), 2.09 (d, J = 13.0 Hz, 2H), 1.81 (s,

2H), 1.61 — 1.54 (m, 2H), 1.42 (d, ] = 6.4 Hz, 2H).

27

"H NMR (400 MHz, CDC13) & 8.56 (s, LH), 7.96 — 7.85 (m, 1H), 7.63 (t, J= 7.7 Hz, 1H), 7.24
(s, 1H), 7.21 (d, J = 7.9 Hz, 1H), 7.06 (dd, J = 7.7, 3.5 Hz, 1H), 6.83 (s, 1H), 6.23 (d, J = 7.2
Hz, 1H), 4.66 (s, 1H), 4.04 (ddd, J = 24.3, 9.7, 5.7 Hz, 1H), 3.87 (s, 3H), 3.75 (ddd, J = 16.0,
9.6, 3.3 Hz, 1H), 2.80 (it, J= 11.7, 8.1 Hz, 2H), 2.69 (s, 3H), 2.60 — 2.52 (m, 1H), 2.51 — 2.39
(m, 2H), 2.38 (d, J = 3.0 Hz, 3H), 2.11 (ddd, J = 23.4, 12.0, 6.1 Hz, 2H), 2.01 — 1.86 (m, 2H),

1.60 (q, J = 5.8 Hz, 2H), 1.41 (hept, J = 2.0 Hz, 2H).

71

'"H NMR (400 MHz, DMSO-ds) § 9.92 (s, 2H), 8.62 (s, 1H), 7.64 (d, ] = 8.0 Hz, 1H), 7.25 (t,
J=12.8 Hz, 2H), 6.88 (d, J = 43.5 Hz, 2H), 6.43 (s, 1H), 2.65 (s, 3H), 2.31 (s, 2H), 1.72 (s,

2H), 1.46 (s, 2H), 1.22 (s, 2H).

73

'H NMR (400 MHz, CDCLs) & 8.49 (s, 1H), 7.59 (s, 2H), 7.35 — 6.89 (m, 3H), 6.42 (s, 1H),
5.93 (s, 1H), 3.78 (s, 3H), 3.08 (s, 4H), 2.71 (s, 3H), 2.57 (s, 4H), 2.35 (s, 3H), 1.74 — 1.30 (m,

4H).

77

'H NMR (400 MHz, CDCls) & 8.50 (s, 1H), 7.60 (t, J = 7.8 Hz, 1H), 7.26 (s, 2H), 7.20 (d, J =
8.0 Hz, 1H), 7.04 (d, I = 7.7 Hz, 1H), 6.41 (s, 1H), 5.94 (s, 1), 3.85 (t, ] = 4.9 Hz, 4H), 3.80

(s, 3H), 3.04 (d, = 5.7 Hz, 4H), 2.73 (s, 3H), 1.64 — 1.56 (m, 2H), 1.40 (t, J = 4.0 Hz, 211).

78

'H NMR (400 MHz, CDCl3) § 8.49 (s, 1H), 7.60 (t, J = 7.8 Hz, 1H), 7.27 — 7.25 (m, 2H), 7.19
(d, =79 Hz, 1H), 7.04 (d,J = 7.6 Hz, 1H), 6.42 (s, 1H), 5.94 (s, 1), 3.79 (s, 3H), 3.55 (d,
J = 11.8 Hz, 2H), 2.72 (s, 3H), 2.70 - 2.41 (m, 9H), 2.32 (s, 3H), 1.93 (d, J = 12.3 Hz, 2H),

1.75 — 1.63 (m, 4H), 1.63 — 1.56 (m, 2H), 1.42 — 1.36 (m, 2H).

79

'H NMR (400 MHz, CDCls) § 8.47 (s, 1H), 7.58 (t,J= 7.8 Hz, 1H), 7.26 (s, 2H), 7.18 (d, J =

7.9 Hz, 1H), 7.01 (d, /= 7.7 Hz, 1H), 5.91 (d, J = 2.4 Hz, 1H), 5.47 (s, 1H), 3.77 (s, 3H), 3.52
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(s, 4H), 2.73 (s, 3H), 2.51 — 2.30 (m, 4H), 2.29 (s, 3H), 1.85 (t, J = 5.3 Hz, 4H), 1.61 — 1.58

(m, 2H), 1.42 — 1.36 (m, 2H).

87

'"H NMR (400 MHz, DMSO-ds) 8 9.96 (s, 1H), 8.64 (s, 1H), 7.69 (t, J = 8.0 Hz, 1H), 7.33 (d,
J=6.7Hz, 1H), 7.28 (d, 1= 8.0 Hz, 1H), 6.69 (d, J = 32.9 Hz, 2H), 2.70 (s, 3H), 2.63 (m, 3H),
2.50 (d, J = 10.6 Hz, 3H), 2.29 (s, 3H), 1.72 (q, J = 5.5 Hz, 3H), 1.41 (g, ] = 5.6 Hz, 2H), 0.79

(d, J=8.2 Hz, 2H), 0.35 (s, 2H).

89

'H NMR (400 MHz, DMSO-dg) § 10.01 (s, 1H), 8.65 (s, 1H), 7.68 (1, J = 7.8 Hz, 1), 7.33 (d,
J=17.6Hz, 1H),7.26 (d, T = 8.0 Hz, 1H), 6.41 (d, T = 41.4 Hz, 2H), 4.26 (d, ] = 10.7 Hz, 1H),
4.02(t,J=11.6 Hz, 1H), 3.15 (d, ] = 5.2 Hz, 1H), 2.86 (t, J = 13.1 Hz, 2H), 2.64 (s, 3H), 2.29

(s, 3H), 1.85 — 1.65 (m, 4H), 1.52 — 1.26 (m, 4H).

114

"H NMR (400 MHz, CDCls) 6 8.33 (s, 1H), 7.71 (s, 1H), 7.68 — 7.59 (m, 2H), 7.25 — 7.20 (m,
2H), 7.06 (d, J = 7.7 Hz, 1H), 6.83 (d, J = 8.6 Hz, 1H), 5.87 (d, J = 8.0 Hz, 1H), 3.97 (s, 1H),
3.87 (s, 3H), 2.88 (d, J = 11.4 Hz, 2H), 2.70 (s, 3H), 2.34 (s, 3H), 2.20 (t, J = 11.6 Hz, 2H),

2.05 (d, J=12.5 Hz, 2H), 1.87 (s, 2), 1.66 — 1.59 (m, 2H), 1.45 — 1.38 (m, 2H).

117

'H NMR (400 MHz, CDCl3) 5 8.35 (s, 1H), 7.81 (s, 1H), 7.64 (1, J= 7.8 Hz, 1H), 7.41 (d, J =
7.3 Hz, 1H), 7.35 (s, 1H), 7.22 (d, J = 8.0 Hz, 1H), 7.06 (d, J = 7.7 Hz, 1H), 6.50 (dd, J = 15.2,
7.7 Hz, 1H), 3.98 (s, 1H), 3.85 (s, 3H), 2.80 (d, J = 11.4 Hz, 2H), 2.71 (s, 3H), 2.31 (s, 3H),
2.18 (t,J = 11.4 Hz, 2H), 2.03 (d, J = 12.2 Hz, 2H), 1.97 (s, 2H), 1.61 — 1.54 (m, 2H), 1.42 —

1.35 (m, 2H).

120

'"H NMR (400 Mz, CDCl3) § 8.48 (s, 1), 7.65 (s, 1H), 7.58 (t, J=7.9 Hz, 1H), 7.26 — 7.22
(m, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.03 (d, J= 7.6 Hz, 1H), 5.90 (d, J= 8.1 Hz, 1H), 3.76 (s,
3H), 3.60 (s, 4H), 2.73 (s, 3H), 2.37 (m, 4H), 2.28 (s, 3H), 1.85 (1, J= 5.0 Hz, 4H), 1.60 — 1.54

(m, 2H), 1.43 — 1.38 (m, 2H).

136

'H NMR (400 MHz, CDCls) § 8.23 (s, 1H), 7.58 (1, J= 7.8 Hz, 1H), 7.31-7.25 (m, 2H), 7.20
(d, J=18.0 Hz, 1H), 7.01 (d, J= 7.7 Hz, 1H), 5.91 (d, J = 2.3 Hz, 1H), 5.58 (s, 1H), 3.76 (s,
3H), 3.51 (s, 4H), 2.73 (s, 3H), 2.39 (m, 4H), 2.29 (s, 3H), 1.84 (m, 4H), 1.62 — 1.57 (m, 2H),

1.43 — 1.36 (m, 2H).

137

"H NMR (400 MHz, CDCls) & 8.25 (d, J= 0.9 Hz, 1H), 7.59 (t, J = 7.8 Hz, 1H), 7.38 (s, 1H),
7.20 (d, J=7.9 Hz, 1H), 7.11 (d, J = 12.1 Hz, 1H), 7.02 (d, J = 7.7 Hz, 1H), 5.91 (d, J = 8.4
Hz, 1H), 3.75 (s, 3H), 3.59 (s, 4H0), 2.73 (s, 3H), 2.53 — 2.32 (m, 4H), 2.31 (s, 3H), 1.90 — 1.83

(m, 4H0), 1.56 (1, J= 7.1 Hz, 2H), 1.41 (t, J= 7.1 Hz, 2H).
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'H NMR (400 MHz, CDCls) § 8.29 (s, 1H), 7.61 (d, J= 7.8 Hz, 1H), 7.58 (d, J = 4.7 Hz, 1H),
7.43 (d,J = 8.3 Hz, 1H),7.22 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 7.7 Hz, 1H), 6.77 (s, 1H), 6.37
154 | (d,J=83Hz IH),3.81 (s, 3H), 3.45 (s, 2H), 2.93 (d, J = 11.1 Hz, 2H), 2.71 (s, 3H), 2.42 (d,
J=12.0 Hz, 1H), 2.28 (s, 3H), 2.15 (s, 3H), 1.95 (t, J= 12 Hz, 2H), 1.76 (t, J= 11.9 Hz, 2H),

1.68 (d, J=11.9 Hz, 2H), 1.61 — 1.56 (m, 2H), 1.43 — 1.37 (m, 21).

1H NMR (400 MHz, Chloroform-d) § 8.49 (s, 1H), 7.79 (s, 1H), 7.59 (t, ] = 7.9 Hz, 1H), 7.18

(d, J=8.0 Hz, 1H), 7.03 (d, J = 7.9 Hz, 2H), 5.89 (s, 1H), 5.36 (d, ] = 12.8 Hz, 1H), 3.77 (s,

1 3H), 3.52 (s, 4H), 2.72 (s, 3H), 2.50 (m, 4H), 2.37 (s, 3H), 1.91 (m, 4H), 1.65 — 1.59 (m, 2H),
1.43 — 1.38 (m, 2H).
1H NMR (400 MHz, Chloroform-d) & 8.50 (s, 1H), 7.82 (s, 1H), 7.60 (t, ] = 7.8 Hz, 1H), 7.18
. (d,7=7.9 Hz, 1H), 7.04 (d, T = 7.7 Hz, 1H), 6.92 (d, J = 14.3 Hz, 1H), 5.88 (d, J = 8.0 Hz,

1H), 3.76 (s, 3H), 3.62 (s, 4H), 2.72 (s, 3H), 2.56 (m, 4H), 2.42 (s, 3H), 1.98 (m, 4H), 1.58 (t,

J=17.0 Hz, 2H), 1.41 (t, ] = 7.0 Hz, 2H).

EWSERERH 1 AR BALEYIR FAK B HH3E 40 2

1 DMSO #: R BE A&7 FAK B4 B HRG, =iRE 10 40815, IO biotin
FRICHT TK JEEY (TK) F1 ATP. 2535 N 40 43805, I Sa-XL 665 Al Crytate A7ill
TK Jifk, ZiRWE 1| /SR 615 F1 665 nm Kb 6501 . 5 665nm Fl 615 nm
JCIRERHAE. 5 DMSO XTHEZAHLL,  THE ARG A o LA 1Cso0 5 WL T HIE

18,
£ 18 KR LEYX FAK BEIHNEEE (ICso, nM)
WEY | ICs | 8W | 1Cso | HEW | 1Cs) | BW | ICs ez ICso
1 A 46 A 91 A 136 A 181 A
2 A 47 A 92 A 137 A 182 A
3 A 48 A 93 A 138 A 183 A
4 A 49 A 94 A 139 A 184 A
5 A 50 A 95 A 140 A 185 A
6 A 51 A 96 A 141 A 186 A
7 A 52 A 97 A 142 A 187 A
8 A 53 A 98 A 143 A 188 A
9 A 54 A 99 A 144 A 189 A
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41 A 86 A 131 A 176 A HEYB A
42 A 87 A 132 A 177 A
43 A 88 A 133 A 178 A
44 A 89 A 134 A 179 A
45 A 90 A 135 A 180 A

A Rus 1Cs0 < 20 nM
B %/~ 20 nM < ICs50 <100 nM

C IR 1Cso> 100 nM

EWSERER] 2 KA EPIXT PC3 2 S 5 0 A1) v 4 S5 T

2D IEMERI: 1200 4N PC3 AUMFIE T 96 FLAR, RLAMGEEIS, INABEEERREI{L
G, IS 720 5, BN Cell Titer-Lumi (34 2 K COO68XL)MI & #1ffg rfr ATP ()5
B, WINAIRRA RIS, TR S YA EI A A K ICs0.

3D GRS 1200 AMEEALIK PC3 4UMaFhiE T 96 fLiR, HEAT 3D 7%, IIABEER
BILEY 14 KRG, TEgRAK, 5 DMSO SHRAUMEL, 5 IMH] /Al 1Cso.

KR AP PC3 41 2D/3D $MHIE MG B R 2% 19.

R 19 XRFWEYFT PC3 40/ 2D/3D MHIHEME (ICso, nMD

thE W& th&

2D | 3D 2D | 3D 2D | 3D | HEY 2D 3D
/) Y W
1 + 11079 | 57 + B | 113 + B 169 + A
2 + B 58 + B | 114 +  [1.09] 170 + B
3 + | 045 59 + B | 115 + C 171 + B
4 + | 201 60 + B | 116 + B 172 + B
5 + A 61 + B | 117 + B 173 + A
6 + A 62 + B | 118 + B 174 + A
7 + A 63 + A | 119 + A 175 + A
8 + | 0.96 64 + B | 120 + 046 | 176 + A
9 + A 65 + A | 121 + A 177 + 0.38
10 | + B 66 + C | 122 + A 178 + 0.38
11 + B 67 + B | 123 + A 179 + B
12 | + A 68 + C | 124 + A 180 + B
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44 | + B 100 + B | 156 + B 212 + C
45 | + A 101 + B | 157 + A 213 + C
46 | + B 102 + B | 158 + B 214 + C
47 | + A 103 + B | 159 + B 215 + C
48 | + B 104 + B | 160 + A 216 + B
49 | + B 105 + B | 161 + A 217 + B
50 | + B 106 + B | 162 + A 218 + C
51 | + B 107 + C | 163 + B |BI853520 |>10000 | 6.49
52 | + A 108 + B | 164 + B |#EWA |>10000 | 10.45
53 + B 109 + B | 165 + B |[HE®B [>10000 | 6.85
54 | + A 110 + C | 166 + B

55 | + B 111 + B | 167 + B

56 | + C 112 + B | 168 + A

A FIRICs<5nM
B #7185 1M < 1Cs0 <50 nM
C IR ICso> 50 nM
+3 7~ ICso> 2000 nM

M EREE AT H, AKRBMEEYIRT PC3 2D A A TedmdiEPE, (X% PC3 3D 4
BATR R AmsNETE, Ko e et 5x B4 &%) BI853520 /42, M womT-Xf
1L A4 BI853520.

AESEHEG] 3 AR BHAGE YR PC3 4 MR 4t
8000/FL PC3 4IJifd, AL EWALIE 4 /N, THEEEEZN %L . 5 DMSO AL,
T EAL AN B 2 LA ICs0. 255 WL N 3R 20,
# 20 ARANEYX PC3 40 ARB PP HNIEEE (ICso, nMD
& 1Cs Eaw 1Cso &Y ICso | WEW | 1Cs

BI853520 10.78 69 13.36 89 36.2 139 5.20
HEW A 16.84 71 16.45 91 36.4 141 13.92
HEY B 12.50 73 5.01 92 62.0 154 6.90

1 21.1 77 27.24 114 2.85 177 1.86

3 3.14 78 5.83 117 4.60 178 6.22
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4 6.87 79 1.09 120 1.46 196 1.60
6 2.67 82 6.29 121 7.2 197 1.67
8 7.54 87 8.77 136 1.16
27 11.7 88 42.4 137 1.71

M ERBHE TR, AR BRI A%t PC3 48 HRARIR B B S 8 0 b &40

AEWISETER] 4 ARG YIXT Y397 BEER LA LI

8000/FL PC3 4N, MMAEYALEE 3 /NI JG, ia AR e FAK397 {7 g Ak
fR44A, ELISA M40/l N FAK 397 A B FRALEIZKF. 5 DMSO dAHEL, iH5 AL A 440
U LA ICs0. 455 W R 21,

£ 21 ARBMLEYIRT Y397 BERRALPHIIE T (1Cs, nM)

(AL ICso wEY ICso ey ICso wEY) ICsp
BI853520 | 0.80 78 <0.01 120 <0.01 139 0.56
4 0.025 114 0.39 136 0.22 177 0.02

73 0.028 117 0.70 137 0.08 196 0.05

Eseraf 5 KR RR R 2R3N 71 5E R

HEHC 7 210 R CD-1 MEYE/NEL, BRI AR ES 245 (750 553 000 2 me/kg F1 10
mg/kg. /NRIELLHIERED 12 /NN, G2 4 NBTJEIRE AR, BASTIG ] H IR
Ko

S R K B L R ER K R 4 T A NG B, 4R AT 10 mL/kg:
PR Bl i BE 5 AR S48 TAHNAL G, A2 BUN 10mLkg. (LG ZAHTHRES)
VIR E, WRARARE T ES AARA FE SR AN ] 4:0.083. 0.167. 0.5+ 1. 2. 4. 8 1 24h.
FEAN I ] 1308 3ok A 750 ik A SR 5 K20 200ul 41 LR -4 4 A, 3 v A A €33 -
H3 B S (LC-MS/MS)HEATIR Bl 5 » SR Winnolin 24822 504 (KR B3 S AR Ab B 1fn 3%
WIE, MR B A8 254

x 22 WEaDrBAERIIHETFMER

HUBR LINEIES 2 HEY 3 EY 4 E 19
Vdss (L/Kg) 6.14 4.35 5.14
S
T (h) 2.14 1.78 3.48
(1 mg/kg)
Cl (mL/min/Kg) 67.14 34,05 18.88
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AUCo.1ast (h*ng/mL) 248.25 489.47 882.68
Cinax (ng/mL) 57.25 360.67 201.33
Tmax (h) 4 4 4
1 A
T1 (h) -- -- 3.06
(10 mg/kg)
AUC.1as (h*ng/mL) 190.41 2087.58 1762.53
F% 7.94% 42.65% 39.99%
BUHRE HRINAFESH WA 73 A4 136 e 137
Vdss (L/Kg) 5.67 4.15 3.71
VESY Ty (h) 1.93 3.31 3.67
(1 mg/kg) Cl (mL/min/Kg) 40.24 15.0 12.0
AUC.1as (h*ng/mL) 414.21 1110.75 1388.44
Ciax (ng/mL) 624.33 906.67 810.33
Tomax (1) 0.5 2 4
1 Ak
T1n (h) 3.32 2.20 4.19
(10 mg/kg)
AUCq 1t (h*ng/mL) 2892.24 8908.0 12411.35
F% 59.3% 80.20% 89.39%
BHBR RN IFSH A 117 A 120 &M 177
Vdss (L/Kg) 3.47 6.15 7.51
S Ty (h) 1.81 4.69 5.89
(1 mg/kg) Cl (mL/min/Kg) 26.05 19.61 14.98
AUC.1a5 (h*ng/mL) 639.86 849.91 1112.59
Cmax (ng/mL) 822.0 522.33 815.0
Tomax () 2 4 2
mpi[3
Tin (h) 2.22 5.26 3.37
(10 mg/kg)
AUC.1as (h*ng/mL) 7849.0 6120.40 7450.02
F% 122.7% 72.0% 67.0%

*TE: LAY 79 W TG RN Sme/kg

SRR 6 4K BRI SV N 2 RIS
AN JF i Mia PaCa-2 48 & 10%A62F M5 1 1640 T 37°C. 5%CO02 55746 5
WIE, BRG, FRYNMIA RIS, WAL, ¥ 1x107 4 Mia PaCa-2 40 i3 5 A\ FF
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RN ZE M 3, A 4K % 100-200mm’ )5, 45BN HIF R 2. 42519 1)
AR, 8 M 2) XL SMAF AN G H, A 8 N IEAX AR X
BEH 0.5%CMC-Na; O HER —IREEB A 0.5% MC-Tween-80 =& iFiK . 1 =,
P00 5 e AR, DI N BRAAC R, T 482555 21 R ALFEAR/IN B, o 4% WA iloRa 26 K0 3R (TGD
=1- (S5 28 RIMMRRAR-45 252055 — RIMBE AR / R HREHLEE 28 RE5 24 -0t i
A - RMRAED, PPN IR AR K RE . RN RARE VRN b &4 12 1

Miapaca-2 14 P S256

SRR

1) EFITIEA, 2) xFE1L&4) BI853520 4H; 3) XfMib&¥ B 4 4) (L&W 4
H; 5 WEWTIH; 6) tba 136 4; 7) WEW 137 H; 8) th&EW 11T A 9) thE
W 178 Ul HRUNTE K 23 FioR.

xR 23 ZRAT AW MiaPaCa-2 BRI 4R N 253K

45 ey piilh= SHRAY | fKERR TGI(%) HEZRWN
1 WA R 2 - QD(21 k) PO - +18.9%
2 BI853520 25mg/kg QD221 K) PO 73.51% +6.48%
3 &Y B 25mg/kg QD21 k) PO 75.24% +5.05%
4 a4 25mg/kg QD(21 K) PO 69.02% +4.69%
5 4 79 25mg/kg QD21 K) PO 89.35% +3.72%
6 1bE&9) 136 25mg/kg QD(21 ) PO 89.46% +0.76%
7 & 137 25mg/kg QD21 K) PO 87.68% +6.08%
8 Ew 117 25mg/kg QD21 K) PO 62.86% +6.28%
9 1b&4 178 25mg/kg QD21 K) PO 82.41% +5.41%

AT EIR AN SEIR S SR A, AR AL S0 A MiaPaCa-2 A28 (1 iR A4 1<
HAUERMEER, SX st a i Eris. Hiraia?ickill Ry
R REPE 52 Pk

AEYSEHB] 7 AR ACE PR N 2800

AHIH s PC3 4HHUA & 10%IA4- M3E R 1640 T 37°C. 5%CO2 KrFRFarh i Mk
7, ERE, FFHRIARI TR ER, BRI, K 13107 4> PC3 40 5 A\ B HA N
oS, R R AR A 100-200mm’ 5, KSIIBENL EHH GRS 4. S nlR 1) EEFIR
M, 8 WK 2) G MANZEIEWH, FH 8 K. B MARS R IKES
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0.5%CMC-Na; HAEMHTR—IKREE LG 0.5% MC-Tween-80 2. /8 = PUll
SEMMRARAR, RN RARE, T2 21 RAGZEHVINR . I8 A K (TGD
=1- (ZE525 28 RIMMRRAR-45 25 2055 — RIMBARRD / CRFRZELEE 28 RE5 254455t i
SR —RMRARRD, PRSI iR 2R K RE . MRS N AR E LN b S E .
PC3 RN 525G

eI

1) BRI 2) WA BI8S3520 41; 3) (AW 4 4; 4) th&W 73 415 5)
eGP 79 4 6) thEW 120 4 7) (G 136 41; 8) 1AW 137 4. &5 Rk 24
NS

K 24 ZRAFMHUWEDTE PC-3 HRIKIEA AR

45 ey HE SYRAN LHBRRE TGI(%) EAN
1 TR R A - QD21 K) PO - -0.2%
2 BI853520 25mg/kg QD21 K) PO 74.48% 2.3%
3 a4 25mg/kg QD21 K) PO 61.48% -2.0%
4 &4 73 25mg/kg QD(21 k) PO 74.07% -1.4%
5 &Y 79 25mg/kg QD(21 K) PO 88.33% -2.9%
6 54 120 25mg/kg QD(21 K) PO 90.83% -6.3%
7 hE4) 136 25mg/kg QD(21 K) PO 76.67% -6.6%
8 &%) 137 25mg/kg QD21 k) PO 76.39% -3.7%

HY IR R A SR AR AT R AR W] RO S PR AT i PC-3 B A iR AR H A
W A, o AL S LAt B R 8 . HT AL SRR I R4 75
PEE 32

AEYISETER] 8 A K AL G4 N 24 3 Sk

MM BALB/e /N6 A, 18-22 )t E 4l A4 m$R 4L, FEEART I N — i f5
/. BT ShAFRIE 2322°C, XTI EE S0£5%00 5 (8] B, 4K 08:00 - 20:00 A T &R,
RN 13-18 YR AT LA A SR A AR o1 (1 S B0 Z AR B ALK .

/B e MC38 Al 75 10%IR2F- 15 1K) 1640 T~ 37°C. 5%CO2 K177 6 Ml T
75, ARG, PP RI TR RN, WEMM. /£ BALB/c /N MR RS 1x 1064
MC38 AR, AR 2E K2 100mm? 475, B ahPIBERL s s me g, 2l b &
Wi, 2L S +PD-1 BEH 4L, PD-1 #2541 (Bio xCELL) JGIFUh%A 2. 4R
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PR A AN R (TG = 1- (25415 28 RIMIR U AR-27 254158 — R R ARD
I CWITRELEE 28 & 25 RA-RHIRALEE — R IE AR, PR G Y i A K e 7. R

/N AR EALYES Pt ST

5 MC38 RN L
ST
1) WXL, 2) SHELS4) BI853520 41; 3) PD-1 H4idl: 4) tL&4 79 4,

5) (& 136 4 6) A1) 120 4

7) HEY) 79 H+PD-1 HHid; 8) thEW 136 A

+PD-1 L HL4; 9) HAEW 120 4+PD-1 HH14l; 10) XTHILAY BI853520+PD-1 Hiit

10 H. 5HRMFE 25 Fix.

&K 25 ARIIB AW MC-38 LR 1K A 253

A e & LURAM BUBRE | TGI(%) | BHEZL
1 T B QD21 K) PO +30.81%
2 BI853520 50mg/kg QD21 K) PO 52.64% | +18.74%
3 PD-1 i 1.5mg/kg QW (21 ) v 65.49% | +20.53%
4 &M 79 50mg/kg QD21 K) PO 69.21% | +14.99%
5 &) 136 50mg/kg QD21 K) PO 32.53% +6.55%
6 &4 120 50mg/kg QD21 K) PO 66.33% +13.2%
&M 79 50mg/kg QD21 K) PO

7 o B 80.55% | +9.03%
+PD-1 H3 +1.5mg +QW(21 K) HV
&Y 136 50mg/kg QD21 K) PO

8 o B 88.89% | +6.12%
+PD-1 B4 +1.5mg +QW(21 K) +1V
&) 120 50mg/kg QD21 R) PO

9 - 83.94% | +17.06%
+PD-1 gt +1.5mg +QW(21 K) +IV
BI853520 50mg/kg QD21 K) PO

10 o 70.50% | +18.66%
+PD-1 $.1 +1.5mg +QW(21 K) IV

M R Ay sEae & BT 50, R AHEMLEYS PD-1 S5k /NR &5 MC-38
LT (g B geg A K FAT B ORI T IR AL S A i A T F R A R B BB R .
HIT B LA YRR B f e 521

15

HARCL AR T AW R ARSI 7 2, (HR A SUR A BOAR A SR B, TX2E{Y
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TR, AT ARV R B SBAATSE N, n] RO I e sy s 2 F g
e, Bk, AR MR ORI i i AR SR A5 BRAE
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AR

L —FmdE ) s B B S AR SR, 295 Bz iEh . RO eik

FEYD)
2 R1 R3
Ry N7 ‘
X L &.
G H)\/N\\//\L Y
(1) ©
EA(DH:

R A N(C3-COPM e HEB(3-6 TE)AFRGEIE, Hrf BTIRH(C3-COMKEIEK(3-6 T0) AR
WA ol 2% FOARERE 1, 2, 3 T4 D RAIAR,

Y N-O-. -NR*, #{-CR*R"-;

L A-CHa-. -O-8-S-;

KB ILHG-18 TAFGEE. (C3-CI8AE, (Co-CI8) (518 TyAssaE, It
TR (3-18 TOAF B, (C3-CI8)HKTIE. (C6-C18)J5HEmU(S-18 TE)AL 5 HE T % F b
(R n A R2HUAL

\

0 R?
0 ?ir\lljlr;; ﬁ(ﬁ\f*

X A . R @ O , * RN B A%

G N-H. -D. &, &, &, FIE. L. -OR*. -NR*R", -C(O)R?*, -CO2R?,
-CONR®R®. (C1-C8)J5t ik« (C1-C8)Ktsa At (C1-C8) <X dk L (C2-C8)MiL, (C2-C8)IhIE,
(C3-C15)3 ke dE . (3-15 JO) ¥R kedE . (C6-C14)75 3 Eki(5-14 J0)Z4 75 3L, HdATid(C1-C8)
BidE . (C1-CRBEALE . (C1-CO)XARIEIE . (C2-C8)MidE, (C2-CRYHLEE, (C3-Cl4)FRkidE.
(3-14 JO)FI KL (C6-C14)F53E(5-14 JO)ZRTTHENT 26 AMOATIEY 1, 2, 384 AR
HAR

R A-H. -D. x&. 5. &L, #I&E. fijFE. -OR%. -NR*R®. -C(O)R®. -CO2R?,
-CONR® R, (C1-C8)fEdk (C1-C8)KEAIE  (C1-C) XTI (C2-C)MHFE, (C2-C8)HhIE,
(C3-C143 Bt . (3-14 JO) ¥ kidk . (Co-C14)753Lmk(5-14 )2 773k, Hb irik(C1-C8)
BiFt . (C1-C8)YEA it (C1-C8)KRMEdE . (C2-CRMAHE, (C2-C8)BIE, (C3-Cl4)IRkiedt.,
(3-14 JO)AIALEFE . (C6-C14) 75 FEl(5-14 Ju)44 )57 0] & BT ATEY 1, 2, 384 R
WA

RZM-H. -D. X%, B, &&E. 5. iH3. -OR*. -NRRP. (C1-C8)ki#k. (Cl-
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CR)LtE L. (C1-CH Lk (C2-CR)MiKL, (C2-C8)HAL, (C3-ClIpkikk. (3-14 Jr)
M fRIE . (C6-C14)75 2L E(5-14 Jr)aR 774k, HA Frid(C1-C8)LidE. (C1-C8)kiE 2t (Cl-
C8) X Ui dk . (C2-C8)MHFE, (C2-C8MREE, (C3-C14)IAkidt . (3-14 Ju) I kidt . (C6-C14)
F5FEB(5-14 J0)Z 5 FE A A B MOGIARIEYE 1, 2, 3804 N ROBUR; B0 2 A RPEREN
—ANETF L, 2 A4 R2ATUE R — AR

R3A-H. -D. K% B &I, i, &, -OR*, -NR*¥*R®, -C(O)R*, -CO2R™,
-S(0)pR3. -S(0)pNR*R*®, -CONR*R . -C(=NR*)-NR*R3¢, -NR*COR*. -NR3**CONR3’R*°,
-NR¥*CO:R?, -NR*S(0),NR**R*®, -NR*S(0),R®, (C1-C8)ktHk. (C1-C8)LE% FE. (C1-C8)
ARKERE . (C2-CR)MAHE, (C2-C8)kIE, (C3-Cla)Mfidk. (3-14 JO)ZI ik, (C6-Cl4)
T (5-14 TO)ATT . -(C1-C)W ki FE-(C1-COLEEIE . -(C1-C8) W ki FL-(C3-C14)¥ ki
. (C1-C8)WKiHE-(3-14 Jo) I bide . -(C1-C8) W Kik-(C6-C14)J7HE . -(C1-CY) W hikk
~(5-14 JT)ZR 5 555

R* AR % ARSI N-H, -D. K&, #5828, 52E. A, (C1-C8)kitk. (C1-C8)
Bt (C1-COXIUEE AL, (C2-C8)MidEk, (C2-C8)IkIE, (C3-ClMkidt. (3-14 JO)ZIh
ik, (C6-C14)753E. (5-14 JU)Z&T53E . -(C1-CO)W K E-(C3-Cl143hkidk . -(C1-C8)ILKE
F-(3-14 TO) A B HE . -(C1-C8) K Fe-(C6-C14) 753 . -(C1-C8)W b dk-(5-14 JT) 2% 75 5,
P PIR(CL-C8)Ke s, (C1-C8)kE . (C1-C8) X Ukt (C2-C8)EHL, (C2-C8)Huik,
(C3-C14kedt. (3-14 JO)4 kgt . (C6-C14)753E. (5-14 JO)Z4F5HE. -(C1-C8) IV e K-
(C3-Cl)Hhidk . -(C1-CR) Wb 2:-(3-14 JL) A Lidk | -(C1-C8) M ki dk-(C6-C14) 75 K -(C1-
C8)IVbEF-(5-14 To)R 75 FE P & HAMSIARIERE 1, 2, 3 84 4> REHUE; B R* AR 53
P FE B T TR AN (C3-COM bt (3-6 JO)AIRLiEE, AN II(C3-CO)FRLiHE
(3-6 JO)ARI LRI T & H AR RS 1, 2, 3 B4 A REEUY;

R¢ N-H. -D. W&. &3, ZH. FFE. . -OR®. -NR¥R*®, -(CH2)mOR*, -
(CH2)mNR¥*R*® -C(O)R™?, -CO2R*, «(CH2)mS(O)pR**. -S(O);NR¥R*®., -(CH2)mCONR*R*®,
-C(=NR**)-NR**R**, -NR**COR*". -NR*CONR*R**, -NR*CO2R**. -NR*S(O),NR*R*°,
-NR*S(0),R*®, (C1-C8)kidE. (C1-CR)Fisa kL. (C1-CO)KfRLidE. (C2-C)MiE, (C2-C8)
HIE, (C3-Cl4)Rkidt. (3-14 JO)ZEIFLidE. (C6-Cl4)JT3E. (5-14 JB)ZLT7 3. -(C1-C8) I
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