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FF R A B, e S S MR . AEZE . TR R . RIS T« R AT 2 R
YT R B 05

B T Ix S ERRE AN, AT R B, WEER . AR EHR
AN AR FIE R

5 VIR A AL, BRI S B, B, SRS R \BEEE SRR M
AREAN LA LZIEERS . T4 . F R AT B L) i VR A5

T BANES A G T 5 A2 E T2 G B S /K BUR K 7 Bol. &
TR LR, 0 T B VA AR I G A T T YA A R B 23 B ) T VR A o 36 R ) B 7K AR
BB TR WIS ERE K. AR ZoE R EERIRAY.

T R 25 A K A G YRR B R O R, B0 AR SRR o
MR A AETO R 26 N 5 A 3 BTS2 IO BAR SATAT I 0 G2, B 2] A] R 5 22
e — IR A

KR \AYI T AR Ihes 2y, woE 5 HALZ 2 F T M S G A 4. (2
VGV, S 224 R A K WA &P H T 75 0057 W AL ), it
FIRF IS N2 FAAIE 845 257008, 3T 60kg AR H I AT &, H 45 2578l N 1~
2000 mg, fiLik 50~1000mg. 488, BARMEIL N &4 255810 T AR FOIRIUE R =
Tx e 2 SRR Tz e S 2 PR

A PR RN EIRRFAE,  BSEHEBI5E B R AR ] DHE R & AR UL i
PR A SAEATH A YR XTF R, SIS T T8 s B3 MR AL, R DA R SR AEAH [
A B F R AR ERF AR o DRIBERR AR U B, P 7 AR AR IR A Oy 22 28 AR DL
AL — BT

RSy 2,

FE N B o S TR A EIRE A TriE. AR S BAKT . HF
VERIAR S, AR DI N B ARAF 140 9] 1o FESLSIEE, R IR UL D] B Sl ik
HARR Seitifl], HTZ%. R SRR I AR R, AU IIEARN G] X A
KRR BB, XA B 5 [ REVE 1A B TR G2 (K VE T

22
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Fir A St +, 'H-NMR H Varian Mercury 400 #Z R ERAGE%, AL 2247 #2 P & (ppm)
Foors B FRER U II A 200-300 H, FEBLR KT L AR EL .

AR R ik 4Ensia: ACN A0 21 AcOH RFEIK IR ; (Boc)0 fRE iR —
ST HE; BPO UK R CCla AR DI EAbaxR; CDCL ARETARE LG CDsl A3k
STARHLF B CuBro ARF A Cs2C0: ARETL/KBRIRH:; DCM Ak — & Ji; DIPEA
KK Z N FE CFH e Dioxane fUFE 1,4- Z%( /N3 ; DMF A3 N.N-— H AL Il i ; DMAP
R 4-(CHEFL)MENE; DMSO /8% ~H EiK; EA /0% 4B 4FE; EDCIARE 1-(3-
G -3 L W ERIR L s Flash AGRPRGE T 284tk Ho AAREAA; HCHO
REHEE; Hexane K IECKE; HOBt 3K 1-F2 5280 —%(M; HPLC R & 80 &
W hr /N HCYDiox AAEEALEN 1, 4- —FH AR IPA RER A IV RFE
FRCES 4524 KeCOs ARRIRIRT: KOAc fUREEIRI:; KsPOs AALBEMRM: LiOH ALK
A min ARS8 MeOH fUERHEE; mL AERZTFF: MS KT MsOH
HRS PR ; m-CPCA A3 R S 402 H1 2 ; NaBH(OAC)3 143 = A B AL #; NaNO2 R
FAHIREN; NBS /8% N-BAT ZEE % n-BuLi /RRIET 24E; NaBHs fAERME
B4; n-BuOH {83 IE T 1 ; NH3/THF 1838 2 1) VU SR 147 s NMP AR N- HH 3 1HG 4o il 5
NMR RFEZ# IR  Oxone {RFR T E BAEIRAT; Pd/C /SR %; PA(PPhs)s XK IY =%
FEREA; Pda(dba)s AR =(ZE R AL A ER) —4(0); PE AN AU PPTS AR FHRHIR
mewe #h: PO KR N2 QD KR — Ik %) QW KRB —IRG2; SOCL Ak
TR TFA R =4 THF AERIIEAM; TLC KRME)/Z 61 Toluene {3
HIZ%; TP A3 1-P IR XantPhos fAFE 4,5- 80 28K [1-9,9- — HI LA,  XPhos
R 2-— IO FEM -2 4 6- = RN RS Zn TR .

KM 1 2-9K-5- B EE-N-(7- P - 7-BARIR3.51 B 5 2-H)-4-(4-Q- (R EEEFHE )X
HE)-5- (SR P - 25 JE) KPR (LeaW 1D KER

N~
| (0]
H
P
(0] N)\N F
H
HN™ ~O

l 1

23
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Cl N~ '8

FaC FaCa
F3C B I N
I\N _KgCO3, DMF _ )\ _Oxone A/
Ao THF, H20 0" N” Sy
-1 1-2

o 1 (o]

"THF, NaBH(OAC); NaBH(OAc)a

/DQ 3C
Pd/C, H2 MeOH IiL TFA IPA N’

1-1 A RR:

¥ 2-FBEE-N-FFEEFBERR 250 mg,  1.65 mmo) M L/KEEMH (456 mg, 3.3 mmol)
MAZE] DMF (11 mL) ¥, JRE RS E RS, =il TN 4-8-2-(FHE)-5- SR P E)
BEWE (378 mg, 1.65 mmol) [1) DMF(5 mL)¥A¥. i#tE, 1BAWEEM N 3h. LC-MS
Rl B sE A e, RFREMIK (30mL) K, ZRH: 30 min G IEF ALY . %ALY
Flash i4b43 A B EAY) (299 mg, WF: 53%).

ESI-MS m/z: 344.0 [M+H]*.

1-2 BB R

BAAY) 1-1 (200 mg, 0.583 mmol) JIAE| THF(10 mL)/7K (2 mL) RIiRA W+,
M Oxone (1.8 g, 2.93 mmol), FEiEHF: 20 he LC-MS Rl e b5 45, KR
Bk (20mL), FEA EA (20 mL)2EHL, A AUH A EALBNE R (20mL) FFMIk, T
KRN T8, 138, W4T, SR AEAMES (248 mg, ULEE: >100%).

ESI-MS m/z: 376.0 [M+H]*.

1-3 KB B

¥ 2-9R-5-FRAEEE-4-TEE PR (610mg, 2.08mmol), 2-FF-7-FIMIR3.515%-7-
B TER (500mg, 2.08mol), HOBt (420mg, 3.1 mmol), EDCI(598 mg, 3.1 mg)#ll
DIPEA (1.1 mL)JIA %] DMF (10 mL)', BAYSETEBRLY, 55 NSO 20 he
LC-MS ¥ 2 B 5e i, IRAMR K (20 mL), =iRHEHE 30 min JGaljE, UK
Ve, EZTE, 577 (930 mg, BOR: >100%).

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

1-4 BIE R

¥k 1-3 (930 mg, A4, 2.08 mmol) fIAZF] EA (10 mL)H, ¥#iEEHMA 4 M
(¥ HCI/Diox (10 mL, 40 mmol), JREWERIHER ML 3 he LC-MS Al 5 B 5642 Ji5 »

24

ﬁ ! Host, EDCI b " Houbiox ~~ HCHO, AcOH_
DIPEA, DMF _
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BAYIIRGEET, REYWHIIN EAQ0mL), MATREREANER (20mL), HiHE, 20,
KA EA (20 mL* 2)ZEUF K, & FEA WIAH B Z AL B TR ek, ToKER BN T 15,
R, JEMRAE T, R ERY) (508 mg, YRR 72.4%).

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

1-5 BB R

¥ ERtb 59 1-4 (508 mg, 1.51 mmol) HIAZE| THF (10 mL)H, =i FIMAIK LR
(136 mg, 2.265 mmol) FHIEE/KIFM (147 mg, 37%, 1.8 mmol), JREVR = HE
M 30mine &M NaBH(OAc)s (479 mg, 2.26 mmol), JRAMRLkE: =1 HE S 20
ho LC-MS il s N 5E i, JRA I EA (20 mL). MATBR FR ANV (20 mL),
Pt 20 min G40 KA EA (20 mL* 2) B IR, & A AU A S i i vgE
B TOOKBRERPATHE, U8, JEMORAE = TR (630 mg, #%: >100%).

ESI-MS m/z: 352.1 [M+H]*.

1-6 FIA Bk

¥ Fik 1-5 (630 mg, Fi, 1.51 mmol). 10%¥% Pd/C (100 mg, & 50%~55%HI7K5)
N E] MeOH 20 mL)H, A B —IK)G, TRAWRAEH RS KT R ZU A 8 20h. LC-
MS il [ B S n , TRA R RESELLYE, JEUF MeOH Wik, KA ET, A6
EAF=Y) (433 mg, WH: 89%).

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

e 1 BIERR:

¥ Rtk E% 1-6 (50 mg,  0.156 mmol). 1-2 (70 mg, 0.187 mmol) JIAF 5
FilE (5mL) o, =i RN TFA (35.6 mg, 0.312 mmol), VB &GRS E B ffd T FHE
£ 80°CH LIV 3he LC-MS Kl e N FEATE 5, TR EVIAE, JR W) Flash 44k,
T, FRAGEEZY (18 mg, UCF: 18.7%).

ESI-MS m/z: 617.2 [M+H]*.

SEHER] 2-18 L&Y 2-18 KA RR
KA R, 22 920tif] 1 b SR & %, 19313 1 i His &4 2-18.
#*1
e MS: | A& MS:

R 47 3
/| [M+H]* | ¥ [M-+H]*

25
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N/
| (o]
Facf X o]d‘\N
H
0 N/)\N F
H
0

o o
|
H
o NJ\N F
H
)

2 HT 617.2 3 HN 633.2
| o | [o] Q
Facjl\/jN\ OIXLHDON\ FaCrN oﬁum\
07 ~N? N F o NJ\N F
4 HN" 0 617.2 5 HN"™0 619.2
A jor .
Facj\AN o} N \ FQCrN o H/Oerh
O | N/)\N F H 9\0 N/)\H F
6 o : 617.2 7 | mTo 631.2
| [o] O
T M >
O N/ H F J\\/\)\
8 Hr|4 0 619.2 9 645.2
N/
Pl SN 5 i N/D(\) FSCJ\[\AN (l)ji\;f?\NDCN‘
| Ojl\/N\/)\N F " 0©\° N/)\N F "
10 S‘S\;Nﬁ) i 6672 | 11 | X 681.2
[e]
| o] O | [}
0" NZ N F Q\o N»\N F
S H QN H
12 S8 683.2 13 /S\g) > 667.2
[0} O QO
F3sC. \N(|> NQON FiC CI’ i L)Cr\,l
LI ooy
07NN F 0" NN F
AN H QN H
14 /s\g ~ 669.2 15 /s\g) >~ 609.2

26
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-~
N N
| 0 | o}
H H
0 N/)\N F o N/)\N F

16 | QN " 6952 | 17 | XM 667.2
/\\o \0

| 0 /ODN\
Facr ) OIDfLN
H
@\0 N/)\N F

18 | %NS " 667.2
b

SEHER 19 2-9-5-FHEE-4-(4-(2-F E-3-TRABIGRMK-4-B) |E)-5-SRPE) -
2-B)EE)-N-(7- BE-7-BRBB.51ER-2-B)FXFBRE WEW 19 KER

N
| 9 /DQ
H
o O N/)\H F
ﬂ“t@ 19

FsC NN
FiC SN K;CO3, DMF r)\ g~ _MCPBA_ jl\/\/)\,lo
)\ e . O N O//S\

Na” DCM

cI”" N s N N
/ O 1941 / o 19-2
| i I e FaC.
O 0. N O
OH Pd/C, Hp, MeOH OH_sOCl,, MeOH o ___TFA, Diox /k 0~
ON F HoN F N 19'2
19-3 19-4

F

F<C /QO
_LiOH, MeOH n HOBt EDCI J\/\
THF H,O DIPEA DMF

19-1 B1A Rk:

¥ 7- - 2- PR REIEM-1-H8 (1.7 g, 10.44 mmol)FI /KRR EREH (2.42 g, 17.5 mmol)
MAF| DMF (60 mL)H, JRABE T EHOY, =il TN 4-8K-2-(FiRE)-5- SR P )
BEBE (2g,8.7mmol) ) DMF(10 mL)A K. e, REWMERDFEN 20h. LC-MS £
MR TEA G, WARMK (30mL) WK, SEMHFE30min FidiE, wEUHHAKMEE, B2
T, AEAGEEY (3.048g, UHE: 98%),

27
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ESI-MS m/z: 356.0 [M+H]*.

19-2 WA Rk:

WBALAY) 19-1 (3.048 g, 8.6 mmol) JIAZF| DCM (50 mL) ', VKGRt
mCPBA(6.1 g, 30.1 mmol). JREWEIRFER N 20 he LC-MS frill e Bi5e e, RA R
IINEAERABRERN (50 mL) AR EMEHR (50 mL) B, =i+ 15 min 5
3, KA TR DCM (50 mL)ASHL, & IFA HUAH A EACSATETR (50 mL* 2) FeikM
O KRN T, W08, WM ET, HAGBEAHYS (3.38g, IE: >100%).

ESI-MS m/z: 388.0 [M+H]*.

19-3 BB RR:

W 2-F-5- AL 4R ER (32g,  0.149 mol). 10%i% Pd/C (3 g, & 50%~55%
[{7K 7 I 2] MeOH (300 mL)H, &S E# =k G, TRA AL F I R T RIZ R N
20h. LC-MS il s b7 58 e » TRA AR Lt ug, JEUF MeOH #hik, JEMkYE 2T,
KT (29g,  UE: >100%).

ESI-MS m/z: 186.0 [M+H]*.

19-4 WA Rk:

W EIREAY19-3 (29g,  0.149mol) A Z] MeOH (300 mL) 1, JK# T 2183
SOCL: (35.7g, 0.3mol), %, REWIRIELE 40°CHEF: S 20h. LC-MS Frill i v 58
JJA IRETRIRAE, SRV EA(300mL), J/INOII A RIATER BR E AN (300 mL),
W pH & 7~8. FIRBEHE 10 min J50, KA EA (100 mL)AEL, A F-A AU
AGALANER (200 mL* 2) PE¥k, TKERERAATH:, uE, R4 =T, 1SERaRE"Y)

(27 g, W 91%).

ESI-MS m/z: 200.0 [M+H]*.

19-5 BIE B

W BRI A5 19-4 (1.028 g, 5.2mmol). 19-2 (2g, ¥4, 52mmol) JIAF| Diox

(20mL) o, % TN TFA(593 mg, 5.2mmol), JBERESE Y FTHRE 95°C
PiHE B 3he LC-MS Rl e SIS A SRS, IRAYIRYE, JRBEEY) Flash 2ift, %+, 15
FKAEEAEY) (1.432g, WCH: 43%).

ESI-MS m/z: 507.1 [M+H]*.

19-6 HIE K

¥ FAAEY 19-5 (1.4 g, 2.76 mmol) HIAZF| THF (20mL) /MeOH (10mL) / 7K

(10mL) 1, FEi FIA—KAEEEME (464 mg, 11.06 mmol), V&AW EiRHHE N

6 ho LC-MS ¥l e N 5e o, TR kds £ 4 /08, JGImAK (10 mL), F 2N HCI
28
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aq Ui pH % 2~3, EAQGOmL* 3)ZEMI =R, & IFAHUHHMA SRR (20 mL*2) ¥
B KRR THE, W08, WA ET, R CEE Y (1.029 g, WEE: 71%).

ESI-MS m/z: 493.0 [M+H]*.

A 19 KA RR:

¥ FR A& 19-6 (100 mg, 0.203 mmol), 7- B Zk-7-F(ZRUR[3.51 T 5%-2- & (32 mg,
0.208 mol), HOBt (42mg, 0.31 mmol), EDCI (60 mg, 0.31 mg)#l DIPEA (0.11 mL)/l
AZE|DMF (5 mL)H, IREW&ETEBLRY, 55 TSN 20h. LC-MS Kl 5 b 58
BE, VAW Flash 2lifk, T, FAGEE™Y (56 mg, WF: 44%).

ESI-MS m/z: 629.2 [M+H]*.

SRR 20-48 ALY 20-48 BIE R
KRR ER, SHSLHEF] 2 PR G R T, B381% 2 T EREEY 20-
48,

%2
W MS: | #& MS:
27 35 g
) [M+H]* | ¥ [M+H]*
N~ \O
FacrN éIj\)OLN/OC/ OyQN?__N %N
| H - -
o O N/)\H F N N\\_,/Z/ ° 4
20 | 629.2 21 CF, 629.2
\
\o \o
Niaens tpve R
=N = o]
(50/ N g Uo ° g™ F N\\//Z,cr ’
22 \ CFs 629.2 23 ) 645.2
\ /N
B §0 Xt
H N— N.N_O ©O
o) N _N \r/ |
NH 3://2’0 ° ° NJCFa
24 | ( § oFs 643.2 25 (p"“ F 643.2
/N N
/

29
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o @;;N‘ ¥ H
Y@ ot YQ*’ T
- o
ONH NJ NH ¢ N*//Z;F
26 OU F 657.2 27 ’ 629.2
N
~N 1

N
0 \
o L TP s, S
%N s I o N[ =
28 631.2 29 [ 8 630.2
N

30 | " F cFy 617.2 | 31 | (% - oFs 614.2
(o] N

NH N 0 N )
F \Y o NH F Q
32 E‘:“/ CF3 612.1 33 i) CF3 613.1

N [o}
H
34 _Nbé 6152 | 35 _Ntéj 643.2

(o] | (o]
FiC~xy © FaC._y, O
L L
o Oj\/N\/)\N F o oj:/)\u F
36 | _y “S| 6152 | 37 _,@:@ | 615.2
FiC. [ , | i
0 FiC 0
N O N SN I:ka
~ H H
38 "@ ] 6152 | 39 _Néij K| 6292

30
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(o] NH
FacrN cl):@fLN FsC (|) i ﬁi\)
NTSN N
o eyl %N‘ ) ofh,)\”ﬁd.*
40 _Nti) 6292 | 41 _t@ 614.2
S y-Sh Ny
o OIN\/)\H F § o o:(N\/)\u C|H
2 | _ 6432 | 43 | _, 645.1
N~ N~
FSCrN g)]@f?\N/CF/ FgCrN (l):©)°LND(\)
|
o O N/)\H CIH o © IN’)\u "
44 _N>‘;© 645.1 | 45 | 611.2
N~ CD,
FsC cl’ i /OC/ FsC b i /Dijl
o oj\/N\/)\H o O [N/)\H FH
46 ﬂ‘t@ 6112 | 47 _3;@ 632.2
.CD,
L9 /OC/N
o © N/)\” F
8 | 632.2

SEHEH 49 2-9R-5-FRE-4-((4-((2- FE-3-FACRIB RA-4-2) FE)-5-( SR P E) e -2-
H)FH)-N-(7- FE-7-BRIRB51E5-2- B X FBREALEY 49868

31



10

15

20

WO 2023/116527 PCT/CN2022/138955

O
. c ~B~0oH NZ CFao
3 | Pd(dpp02CI2 NBS, BPO, CCI4 )\/I/l
)\ Br. 5~ N B~

cl s~ K3PO4 DMF " Pd(dppN,Cl,
49 1 49_2 KAc, Toluene 49-3

FsC FsC

Pd(dppf)oCla

_ . TFA, Diox
K3PO4,, Diox, H,O

SN
s
d o

|
N/)\S/ Oxone, THF, H,0

494

LIOH, THF
MeOH, Hzo

49-1 16 Bk:

¥ 4--2-(FRE)-5-CHRPFE) R (5¢, 21.93mmol). /KB (13.9g, 65.8
mmol) FIHZEHNER (4 g, 65.8 mmol) HIAZE| DMF (100 mL) 1, G E#5A Pd
(dppD) 2Cl2  (1.61g, 2.2mmol), VRA WG IRI T2 100°CHiHE &M 20h. LC-MS
R SN 5E S, IRARA B =, Sk, JEUHH EAGO mL)Pkk. JEMKYE,
VR EEVIAE JZ AT AT ) (3.28 g, WKL 72%)-

ESI-MS m/z: 209.0 [M+H]*.

49-2 W16 B

W BRIk 5 49-1 (32¢, 1538 mmol) A1 BPO (372mg, 1.538 mmol) JIAZ
P&tk (100 mL) 1, G EHERUINAN NBS (329 ¢, 18.456 mmol). VA
AR R TEE 80°CHEFE I M 20h. LC-MS Al e b 58 i, IR AMIKRZEE T, FREY
Flash Zi{L137¥) (1.62 g, WH: 36.8%),

ESI-MS m/z: 287.0/289.0 [M+H]*.

49-3 (K16 B

¥ ERAY) 49-2 (1.62g, 5.644 mmol). BEMERHAREERE (2.15g, 8.467 mmol)
MR (1.66 g, 16.932 mmol) MIAFIHZE (50 mL) 1, @S EHEIA Pd (dppf)
2Cl> (402 mg, 0.55 mmol). JREWE LRI T F+ 5 S0°CHEHE M. 20he LC-MS Far il 5 v
SERE, IRATAEENTaE Y (131 g, &FE: 69.5%),

ESI-MS m/z: 335.1 [M+H]*.

49-4 K16 Rk

¥ ER A G 49-3 (1.22 g, 3.653 mmol). 7-7R-2-F L 05| Wkibk-1-F{ (0.991 g, 4.383

32
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mmol) FIBEERAT (2.323¢g, 10.96mmol) fIAZ] Diox (50mL) /7K (10mL) ', &S H
Ba i Pd (dppf) 2Cla (270 mg, 0.37 mmol). JREVRE T N T2 100°CHEHE I v
20h. LC-MS Rl s B 5e e a, REWRk4i, bR Y Flash 44645377 (735 mg, Y&
57%) .

ESI-MS m/z: 354.1 [M+H]*.

49-5 (K16

¥ LRt 59 49-4 (700mg, 1.983 mmol) JIAF| THF(10mL)/7K (2mL) VRS
H1, I Oxone (4.9g, 7.93mmol), FEILHHESN 6he LC-MS #5845, &
FI/K (20mL), FH EA (0 mL)AHL, A HUAHHEAMZAAER (20mL) Bedk MR,
TOKBREAA T, Uk, WRAET, FRAGOEAHS (760 mg, Y >100%).

ESI-MS m/z: 386.0 [M+H]*.

49-6 K16 Rk

¥ FR A &%) 49-5 (500 mg, 1.3 mmol). 19-4 (259 mg, 1.3 mmol) HIA | Diox (10
mL) 1, = F I TFA (296 mg, 2.6 mmol), JBA R E Ry N FHEE 95°CHi#
P 5he LC-MS Kl s Bi5e efa, VREYIIRAE, TREAY) Flash 4ifk, T, 1328 A6
=) (472 mg, W 72%).

ESI-MS m/z: 505.1 [M+H]*.

49-7 W16 B

¥ IR A 49-6 (450 mg, 0.893 mmol) A F] THF (10 mL) /MeOH (5mL) /
K (SmL) o, HEETMA—KEEAIE (188 mg, 4.465 mmol), RA R = HMFER
I 6 ho LC-MS #aill 5 N 56 s » RA TR Mk4s =% /D&, JFMmAK (10mL), H 2NHCI
aq Ui pH % 2~3, EAQ0mL* 3)ZEI =R, & IFAHUHHMASALAER (20 mL*2) ¥
B TOKBRERAN TR, duE, WRAEET, FRAGEAETY (271 mg, WFE: 62%).

ESI-MS m/z: 491.0 [M+H]*.

A 49 KA RR:

¥ ERAb G 49-7 (50mg, 0.102 mmol), 7-H1FE-7-5( 4412 [3.5] FkE-2- % (16 mg,
0.104 mol), HOBt (21 mg, 0.155mmol), EDCI (30 mg, 0.155 mg)F! DIPEA (39 mg, 0.302
mmol) fIA | DMF (5 mL)H, REWETEHIRY, f5=iR M FER N 20h. LC-MS £
WS S e, JRATR pre-TLC (DCM: MeOH=20:1) #iifk#3 A4~ (12 mg, UK
K 18.8%).

ESI-MS m/z: 627.2 [M+H]*.

33
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i) 50-60 4LEH 50-60 KA R
KHAFER R, S5zt 49 R PIE 0T, 2313 3 i Hisb &4 50-

60,
%3
WwE MS: | & MS:
R 27 (35
/| [M+H]* | ¥ [M-+H]*
FiC vy © N
| A H
50 o NN F 627.2 51 627.2
—N
N_
o
H o}
N\r/N|
0. Na CFs
52 6292 | 53 (jO/““ F 641.2
N
/
N/
< - o b - i RS
H h N
ohedh VSRR
54 A 655.2 55 | 643.2
N ]
N/
N | e /QO
0 F3C A, ©
FaC \Nc|> N/OC/ [ /)N\ N
| L H Q NN
56 o NN ¢l 643.2 57 | 609.2
—N
\0
F3C |\)N\ OD)LH NQ,NH ¥,
58 | o NN 6092 | 59 | (; o 628.2
\
—N
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60 NH Ng /Z ° 612.2
[N//Q/ F CF,
N

SR 61 2-Q2-9R-5-F SR ZE-4-((4-((2- - 3-SR RIG] W -4- ) LA ) - 5- (S0, P 3 B e - 2-
H)EE)FE)- 8-FHE-2,8- ~FIRIR4.51%5-1-8 ((LEH 61) B‘J‘ﬁ“ﬁE

. Fgc
[o}
ON F_Cs,CO0;4 Diox __10%Pd/C, Hy _ TFA Diox ’(
2 T MeOH T 192 N

O,
5 \ o 611 N 612

61-1 IRIA R
K 1,2-29R-4- IR E-5-HEE (250 mg, 1.323 mmol) MITL/AKERILH: (864 mg, 2.65
mmol) MIAZ| Diox (10 mL)H, EEWATEHRRY, JFFHESE S0°CHiHE XM 4ho LC-
MS Rl e N e fa s AR FRINK (20mL) ¥k, FEiRMEHE 30 min f5id 38, BEUPKEE, H
10 2, S5 aEE7 Y (321 mg, W& 72%).
ESI-MS m/z: 338.1 [M+H]*.
61-2 K& R
¥ FiR AP 61-1 (321 mg,  0.953 mmol). 10%i% Pd/C (50 mg, & 50%~55%F17/K
SHMAE] MeOH (10 mL)H, S/ E# =Xk J5, TRABLEF T R T EZEHE R S 20h.
15  LC-MS Rl N se i, RARSHEFEHIIE, Y MeOH Wik, JEMIRAEZT, 1945
A ER YY) (320 mg,  UCER: >100%).
ESI-MS m/z: 308.1 [M+H]*.
wEY 61 KA R
¥ ER A& 61-2 (50 mg, 0.163 mmol). 19-2 (50 mg, 0.129 mmol) JIAF| Diox
20 (5mL) 1, =i RN TFA (18.6 mg, 0.163 mmol), Y& &G/ E B frdP T FHE £ 80°C
PiHE Y 3 he LC-MS Kl [ NFEATE MG, IRAVIHRGE, TREY) Pre-TLC Zift(DCM:
MeOH=20: D)/ A E[iA&"Y) (9 mg, Y. 11.4%).
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ESI-MS m/z: 615.2 [M+H]*.

Sz 62-66 LAY 62-66 IKIHA R

KRR, 25900t 61 thRUUIN G ITiE, G817 4 I HirMEEY 62-

5 66,
# 4
whe MS: | B MS:
27 135 0 g
Y] M+H]* | ¥ [M-+H]J*
F3C E N/ FsC
~ N -
62 "\% R o 6142 | 63 "3@ ) 617.2
N\ N\
FaC >
Fgc I\J\ /©/
64 ,@f r° 603.1 | 65 —N»V\@ o 629.2

F

66 \Qj O /’@ 617.2

KHER 67 2-2-9R-5-FRE-4-((4-(2- FE-3-FR B R-4-B) |E)-5- SR P E) He-2-

B)RE)FE)- 8-FH-2,8- " RMRIR4.51%5%-1-l (LS 67) BIERL

FSCfN ’ N—
A

o O °N

|
8
T
Sy

10
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i F N-Q F N-Q
gr  Pd(dppf),Cl, o] /L)CN‘Boc d N-Boc F N-Q
OuN KAc,Diox 0N g Br HCl/Diox | NH
\ _—— —
d o Pd(dppfCla  O,N
N\ 0\ 67-1 K3POy, Diox, H,O o._ 672 O,N 673

£ N0

HOHO, AOH | T s HoN T . 9- _N)\:© 670\

67-1 1B R

¥ LR AY) 1-R-2-8-5- FEE-4-WEX (1.0g, 4.016 mmol). HRHNERIUIN EE NS
(2.04 g, 8.032 mmol) FIZR4F (1.41g, 16 mmol) IAZF| Diox (20mL) 1, FH<H
HE A Pd (dppf) 2ClL (293 mg, 0.4 mmol). VRS RS FFFE 100°CHHE v
20h. LC-MS Fril [ M 5e i, IRG WAL Z M aidb 574 (620 mg, ULF: 52%).

ESI-MS m/z: 298.1 [M+H]*.

67-2 K16 Rk:

¥ ERib S 67-1 (280mg, 0.943 mmol). 3-BR-1-58Zk-2,8- ~E FIR[4.51dec-2- 15
-8-FRMRBUT WE (200 mg, 0.629 mmol) FIEHEEY (400 mg, 1.887 mmol) JIA F| Diox (10
mL) /7K (2mL) 1, SAEHEMA Pd (dppf) Cla (73 mg, 0.1 mmol). JRBEWRERS
PR3 N FE 2 100°CHEHE SN She LC-MS Faill e M58 ifa, TREBIKAR, TREY) Flash 4
A=) (122 mg, W 47.4%).,

ESI-MS m/z: 410.1 [M+H]*.

67-3 1A RR:

¥ LR 67-2 (122 mg, 0.298 mmol) HIAZE| EA (5 mL)+, ¥#AE/GHIMAN 4 M 1)
HCl/Diox (2mL, 8mmoD), JRAY =M 2he LC-MS frill s e 4 fm, 1REY)
WHEET, FREY T IN EA (20 mL), WABREREMER (10 mL), ik, 20, KM
FEH BA (20 mL* )X HUF IR, A A HUAH A R AN A ek, oK BRI AN T, 1t
Ve, JEBRAE R T, AR ERY) (95 mg, YE: >100%).

ESI-MS m/z: 310.1 [M+H]*.

67-4 K& R

¥ EiREAY) 67-3 (95 mg, 0.298 mmol) JIAZF| THF (10 mL)H, =& NIIAKZL
% (30mg, 0.5mmol) AIFEE/KIEK (122mg, 37%, 1.5mmol), JRA TR S iEPiHE N
30 min. JA I NaBH(OAc)s (318 mg, 1.5 mmol), RATRAKE:EIRMFEN 2 ho LC-
MS Kl 52 N 5E R TRA I EA (20 mL). HEFIBRER ST (10 mL), #HEHE 20
min J5 70, KA EA (20 mL* 2)Z PR, & 3 FAHUH BTSSR,
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IKERBRAA T, I8, JEBORAE =TSR OOl (110 mg, Ye3: >100%).

ESI-MS m/z: 324.1 [M+H]*.

67-5 I R

¥ EIREAY) 67-4 (110 mg, 0.298 mmol) AEEK; (192mg, 3.0 mmol) JiI A\ %] THF
(10mL)H, =i MK (180mg, 3mmol) ) THFG mL)¥EW, L, BEY=E
TEAEFERN 5 he LC-MS #il N 5e e, VREVRIIE, JEmHk4s, 7R Y) Flash 4iifl,
T, 1A IR (47 mg, W 53.8%).

ESI-MS m/z: 294.1 [M+H]*.

&Y 67 BB RR:

¥ ik bAY) 67-5 (47 mg, 0.160mmol). 19-2 (50 mg, 0.129 mmol) 1A | Diox

(5mL) 1, =& NI TFA (18.6 mg, 0.163 mmol), J&A G E Hli4 FTHEE 80°C

PLFEN 3 he LC-MS Flll S BFEA e G, IRAYIIREE, JREY) Pre-TLC 4lifk(DCM:
MeOH=20: D)fFR H &) (13 mg, WF: 16.8%),

ESI-MS m/z: 601.2 [M+H]*.

SEHER 68-69 LAY 68-69 AR
KRR ERE, S 9005] 67 hRBIRAE K%, 1358158 5 F HIRLEY) 68-
69,
%5

wE MS: wE MS:

i) [M+H]* | ¥ [M+H]*

581.2

68 _,t@ ON 5832 | 69 | g

SEHEB] 70 4-((4-((1,2-ZFRE-3-FAR B R-4-2) &E)-5- CRPE) ER-2-2) 8E)-2-R
-5- FASUEL-N-( 7-FEE-7- B AR 51 4e-2- 2 KRB (W 700 KA
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FsC | N
(o] /)\ 7
PPTS _10% PdIC, H, _ KOs DMF Q@ NS Oxone
—N —_— _— -
T MeoH _N THF, H,0
70-3
N/
FsC I 2
FsC o)
:(\)\ ~  TFA, Diox s rN I:(U\N
o’ “o 1-6 o O NN F
H
—N

70-1 FRIARR:

¥ 2-Z.BeE-6-CFERE)EHBRFM (1.0g, 3.52mmol). H &/ LFEVER (2 mL) A1
PPTS (250 mg, 1.0 mmo)MIAFIHZE (50 mL) 1, JEA WA T FHEE 100°CHE
FE B 20he LC-MS Kl [ B 58 e > VRGN B AR BR SN (20 mL), ik,
S IKAHTRA EA (20 mL)ZEEL, & 3 A HUAH B GAL BN R B, ToKERBREA T4,
ohyE, JEMIRAE R TN (L1g, U >100%).

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

70-2 K& R

¥ B 70-1 (1.1g, LA, 3.52mmol). 10%i% Pd/C (100 mg, & 50%~55%K17K43)
N E] MeOH 20 mL)H, A B —IK)G, TRAWRAEH RS KT R ZU A 8 20h. LC-
MS Rl s N e R, IRATRAREEE LI UE, JETF MeOH Whit, IEVRI4E. 7% Y Z 4T
AR A E A (442 mg,  IE: T1%).

ESI-MS m/z: 178.0 [M+H]*.

70-3 KIE B

¥ _ERAEE W) 70-2 (400 mg,  2.26 mmol) M T KERFRAH (624 mg, 4.52 mmol) HIA
F| DMF (10 mL) 1, JEA /T B, SR NN 4-8-2-(FfE)-5- CH P &) g
(518 mg, 2.26 mmol) [¥] DMF(5 mL)¥# K. 4, RA TR =M 3he LC-MS Al
RPLFEA G, ARARMK (30mL) K, =i 30 min f5id 3B A4 . 1%A4E4) Flash
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A3 A BT (509 mg,  UCE:  61%).
ESI-MS m/z: 370.1 [M+H]*.
70-4 1A R
¥ iR bAY) 70-3 (455 mg, 1.232mmol) JIAF| THF(10mL)/7K (2mL) IVEA

5 1, A Oxone (3.78 g, 6.16 mmol), I HEES M 20 ho LC-MS #ill S b 545
EMAK (20 mL), FEH EA (20 mL)ZHL, AHUH M EALEER (20 mL) Peikm

Wy TOKBRRBA TSR, W08, WAET, SRESEAR S (480mg, Y. >100%).

ESI-MS m/z: 376.0 [M+H]*.
A 70 BIERR:

10 ¥ FRib &%) 70-4 (100 mg, H D). 1-6 (50 mg,
mL) 7, =i R TFA(35.6 mg, 0.312 mmol), V&R EH P THE 2 80°CH
FE B 3he LC-MS Rl R BEATERG , RGPS, JR W) Flash 2itk, %1, 55K
A E A (12 mg, WE: 12%)

ESI-MS m/z: 643.2 [M+H]*.

0.156 mmol). JNAZF| Diox (5

15
SRR 71-73 AW 71-73 BIA R
KHAFIER, 2592056 70 HAA A 7%, 1933138 6 i Btk &%) 71-
73,
*6
e MS: | & MS:
27 35 27 AR
/| [M+H]* | [M+H]*
OC e -, i DQ
FacIZN\cLI:fLu N
71 o ¢ NN F 643.2 72 _N;:© 625.2
73 o 9 “/)\N 625.2
20

SEHEB) 74 4-((4-((1,2- I 3E-3- AR B WR-4-35) 3 )-5- (S5 FF 28 i e - 2- 2k & 3 ) - 2- 9
-5- S -N-( 7-FFE-7-FAIR3.51 522 KRB R (hE&% 74) B
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F
74
FsC N
0] NH; Br
0]
NaNO.. CuB Pd(dppfoCl, s
—N aNQ,, Cubr; _N K3POy,, Diox, H,O Oxone
HCI 49-3 THF, H,0
N 3

74-1 74-2

TFA, Diox
1-6

74-1 K16 AR
¥ 7-EF-2,3- —FHERBWEHE-1-B (250 mg,  1.42 mmol). fIAZF| THF (10 mL)+
5 1NHCl (3mL) %, JG=IRMIN NaNO2 (196 mg, 2.84 mmol)[KI/KIETR. EE, JREW
FIRPEEE 10 min, SO CuBrz (636 mg, 2.84mmol), JRBEWT|Z i [ 8he LC-
MS 630 5o B SE R G, TR AR YE, TR EAY) Flash 204618774 (162 mg, WE:  47.5%).
ESI-MS m/z: 240.0/242.0 [M+H]*.
74-2 W16 B
10 ¥ FRkik &%) 74-1 (162 mg, 0.675 mmol). 49-3 (225 mg, 0.675 mmol) FIBERRH
(430 mg, 2.025 mmol) MIAF] Diox (10mL) /7K (2mL) o, &< & )5 A Pd (dppf)
°Cl (73mg, 0.1 mmoD. JRARGE IR T2 100°CHEF: M. 20h. LC-MS Farifll 2
N SE G, TRAORAE, YREIWY Flash 464043774 (86 mg, W&: 34.7%).
ESI-MS m/z: 368.1 [M+H]*.
15 74-3 BRI iR
¥ LRt 59 74-2 (86 mg,  0.234 mmol) A F| THF(10mL)/7K (2mL) VRS
H, JIA Oxone (723 mg, 1.17 mmol), ZEiR$HiHES S 6 hoe LC-MS il ;i .58 4 ) »

RZ 7K (10 mL), FH EA (10 mL)AEL, A HUAHFMASEANER (10 mL) PRiEm
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ToKBRERAN T, 8, 42T, SRR EE AN (110 mg, .

ESI-MS m/z: 400.1 [M+H]*.

WEY 74 KA R

¥ ERib &%) 74-3 (50mg, FHED. 1-6 (40mg, 0.125mmol) fIAF] Diox (5mL)

=R NI TFA (28 mg, 0.25 mmol), JRARES B T FHEE 80°CHiH: % b

3h. LC-MS Krill e B IEATE G, IREYIIRAE, SR V) pre-TLC 201538 B ([ 144
(8 mg, ULHE: 10%),

ESI-MS m/z: 641.2 [M+H]*.

>100%) o

SEHER 75-84 LAY 75-84 AR
KHAFIER, S5 90066 70-74 FRUE KT, 521K 7 H1 B iste&9)
75-84.
*7
W MS: | & MS:
SR R
Y| [M+HT* | W [M+HJ*
N/
o Ij@ﬁﬂo
o O N/)\N F "
75 623.2 76 | — 657.2
- |
FiC & i /OC/N FsC I\NOD)LN
pebee &
77 o ¢ NN F 657.2 78 | —n 639.2
—N
N/
l o DOI/ F4C. l N (I)ID\)OLND(\)
79 O NN F 645.2 80 | .y 643.2
PN ’
|
F3C -~y © F3C_,, ©
N N | N I;H‘\N
81 oj:«’*u " 627.2 82 |o o N’)\u o 614.2
O-N
/
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N/
v i
b AR PN E
83 o OTNTN 596.2 84 612.2

SEHEB 85 2-9R-4-((4-((2- FF 2E-3-S AR M| Wk-4- 3 & 22k ) - 5- (= 9 H 3 ) Il e - 2- 2 56 )-N-
(7-FEE-7- BARIR3.51 B 4%-2-2)-5- 2K Al (a1 85) HIEmR

N
0o
F3C
~
o O NN F
_N»\:Ej 85
o o
B Pd(dpp_f)20|2
r 0~ KsPOj4, Diox, H,0  # ” _10%PdiC_ 0 LioH, MeOH on
T MeOH,H, HoN THF, H0  H,N F

H,N F HoN
85-1 852 85-3
N/
(]
DIPEA, DMF -
, —192 o N/)\H .
»f@ »

85-1 FRIA MR
R 4-FHE-5-T-2- AR IR G (1.0g, 4.032mmol). LM =5 (1.08g, 8.06
mmol) AIEFRH (2.54 g, 12mmol) IAZF| Diox (50mL) /7K (10mL) 1, @AHE
B 5NN Pd (dppf) 2Cl> (293 mg, 0.4 mmol). JRE G SRS FTFE 100°CH+: i
10 20h. LC-MS &3 M 5epe)n, JRAWKYE, YR Y Flash 2i4b18774) (512 mg, WK
65%)
ESI-MS m/z: 196.0 [M+H]*.
85-2 K& Rk:
¥ ik 85-1 (200 mg, 1.026 mmol). 10%iE Pd/C (30 mg, 75 50%~55%F17K53)n
15 AZE|MeOH (10 mL)H, S EH =G, WEWRAETIR TR T RIZH: B 20h. LC-
MS Fl s N TE R, TRETRAREEE LI uE, JEUF MeOH Wh¥E, JEMRMR4E1S B o b {4
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¥ (212mg, WHE: >100%),

ESI-MS m/z: 198.0 [M+H]*.

85-3 1B k:

¥ EIREAY) 85-2 (212mg, 1.026 mmol) JIAF| THF (10 mL) /MeOH (5mL) /
K (SmL) o, HEETMA—KEEAIE (188 mg, 4.465 mmol), RA R = HMFER
I 6 ho LC-MS #aill s N 56 s » TRA TR k4 =% /0 &, JFMAK (10mL), H 2NHCI
aq Ui pH % 2~3, EAQ0mL* 3)ZEI =R, & IFAHUHHMASALAER (20 mL*2) ¥
B TKBRBRAN TR, oLUE, W#EET, SRR EE7 Y (135 mg, W 72%)

ESI-MS m/z: 184.0 [M+H]*.

85-4 & Rk:

¥ Fik &%) 85-3 (65 mg, 0.355 mmol), 7-FZE-7-BIUR[3.51F58-2-¢ (55 mg,
0.355 mol), HOBt (68 mg, 0.5 mmol), EDCI (97 mg, 0.5 mg)F! DIPEA (129 mg, 1.0
mmol) fIA | DMF (10 mL), REWE T EHIRY, J5 =8 TSN 20h. LC-MS £
W PLSERSS, VAW Flash 44k 43 A &A™ (55 mg, Y&%: 48.2%).

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

A 85 BIARR:

¥ ik kA% 85-4 (55mg, 0.171 mmol). 19-2 (50 mg, 0.129 mmol) A F| Diox

(5mL) 1, = NI TFA (28 mg, 0.25 mmol), JRA GBI T THEE 80°C

PiHE B 3 he LC-MS il e BEEATE G, TGV AE, T pre-TLC 4ifb /3 A
B A=) (16 mg, UH: 19.8%)

ESI-MS m/z: 627.2 [M+H]*.

S 86-88 LB 86-88 AR
KHAARB R, S50 85 th AN A Tk, 14813 8 i Hirt &4 86-
88
*8

e MS: | & MS:
g R
/| [M+H]* | B [M-+H]*

| i /ng s /D(\)
FsC FoC
@ 5@[&” ]dL
86 0 Oj\/"‘\/)\ﬂ F 625.2 87 J\G\ 683.2
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F3C.

A \@%@@’
88 \N@ L 691.2

SEHER 89 7-((2-((5-FR-2- FEE-4-(7-FE-2,7- ZFIRIR(3.51F-2-B) X BE)-5- S| A
B mEne-4 -2 |E) -2-FERGIRM-1-8 ((LEW 89) BIER

Pd,(dba)s, Xantphos HCHO, AcOH
052003 Diox 02N

F
,Boc
Br HN<><:/\N—Boc
ON /Q/ ' DCM,TFA _ THF, NaBH(OAc)s

89-2

Pd/C, H,, MeOH /DC/ __TFA, Diox Q
T2 -
o_ 893

89-1 KIE B:
¥ R EY) 1-8R-2-9R.-5- B4R - 4- B (770 mg, 3.079 mmol). 2,7- % HE[3.5]
The-7-RIEHUTHE (697 mg, 3.079 mmol). Xantphos (178 mg, 0.308 mmol) FlHK R4
(2.0 g, 6.158 mmol) JIAZF| Diox (10 mL) 1, @S E#J5 M Pda(dba)s (141 mg,
10 0.154 mmol). VREWBE TR T T 5 100°CHEHE S 20h. LC-MS A 52 B 58 i f» T
AL E. U BA 4OmD)Pesk, JERIMAK (20mD, #HiFE, W, KA EA Q0
m) L, A IFA A B G AN TRBER, WAG . BRI E T A3 7Y (890 mg,
e 73.1%).
ESI-MS m/z: 396.2 [M+H]*.
15 89-2 [K1E R
¥ FiR A4 89-1 (450 mg, 1.138 mmol) A1 TFA (1 mL) HIAZF| DCM (2 mL)
H, GAE B SRS 2he LC-MS Kl SN 58 e, TR S RIREEFSAH ) (737 mg,
P >100%) .
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ESI-MS m/z: 296.1 [M+H]*.

89-3 KA BL:

¥ iR bAY) 89-2 (737 mg, F&, 1.138 mmol) Al DIPEA (455 mg, 3.527 mmol)/l
AZ| THF (10 mL)MeOH (2 mL)H', i MiHE 10 min. JEMAIKLER (137mg, 2.276
mmol ) A1 7K W (111 mg, 37 %K) 7K I, 1.366 mmol), VB AV = I3 F 5 B 20 min.
Ja M\ NaBH(OAc)s (482mg, 2.276 mmol), JREVRZkE: = iRHHE N 1 he LC-MS A& i1
RPNLGERG, TRERIKRYR, BREY) Flash 401935 G /A=) (335 mg, WE: 95%).

ESI-MS m/z: 310.1 [M+H]*.

89-4 K1E R

¥ Bkt 44 89-3 (335 mg, 1.083 mmol) 1 10% Pd/C (34 mg) /il A\ F| MeOH (10 mL)
d, Ho B 3 5 FIEHIE FHFER N 2 he LC-MS KU S B 58 m, JRAWGENE, U8
WORAR T, 135 BEAMHRY (303 mg, YH: 100%).

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

&Y 89 BB RR:

¥ Bkt 54 89-4 (270 mg, 0.966 mmol) 19-2 (374 mg, 0.966 mmol) A F| Diox

(10mL) o, =5 A TFA (110 mg, 0.966 mmol), J&& G B Hf34" T FHE 2 90°C

PiHE B 3he LC-MS Rl e SIS A SRS, IRAYIRYE, JRBEEY) Flash 2ift, %+, 15
RAGEAY) (195 mg, WE: 34.4%).,

ESI-MS m/z: 587.2 [M+H]*.

SRR 90 7-((2-((2-FREEEE-4-(7-FE-2,7- R AR[3.51F-2-3) FH)FH)-5- SRFE)
BENE-4-2)EE )-2-FERBEWK-1-85 (ALEW 90) K&

F3C N (4 DC/N/
0o oU D/N
N" N
agll
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-Boc
<><:>N —Boc N NH
DCM, TFA N THF, NaBH(OAc)s
K,COa, ACN /Q/ /Q/ HCHO, AcOH
N O,N
© 90-1 2 90-2
o o_
@Q/ ¥ AT
N N .
Pd/C, Hp, MeOH TFA, Diox
o e 192 - @
90-3
O\

o_ 904

90-1 KIARR:

¥ FIRAEEY) 4-R-2- B EE-1- R (794 mg, 4.64 mmol). 2.7- EIE[3.5] T4
T-RIRBUT G (1g, 4.42mmol) FITE/KERERAR (1.3 g, 9.28 mmol) MIAF]ZJE (10 mL)
o, GE/TE IR TEE 85°CHEHE SN 40h. LC-MS Kl 5z B A e e, RS YE . BR
EYIIMAN EA 20 ml), 7K (20mD), #idk, 2, KAHFAH EA Q0 mDAEE, & IFA LM
A AN IR R, WREE . FREEVIRE BT 2ies Y (1.5 g, B 90%)

ESI-MS m/z: 378.2 [M+H]*.

90-2 1B ks

¥ ERAY90-1 (680 mg, 1.8 mmol) Al TFA (2 mL) JMIAZF| DCM (4 mL)
GBS IRBCE RS 2he LC-MS Bl RS SERUE, TREBRYE, TREVIIA EA
(5ml). PE (5 m) %S 30 min [l g, JEUFEE TR, BEEEA~Y (730mg, Y&
. >100%)

ESI-MS m/z: 278.1 [M+H]*.

90-3 (116 Rk:

¥ ik bA9) 90-2 (730 mg, 1.8 mmol) I DIPEA (233 mg, 1.8 mmol)fil \ | THF
(20 mL)/MeOH (4 mL)H', Ei& F#+FE 10min. FIMAVKZEE (216 mg, 3.6 mmol) FIH
WEKIEW (175 mg, 37%WIZKEW,  2.16 mmol), JRA R FIRHEFE SN 20 min. J5 I
NaBH(OAc)s (763 mg, 3.6 mmol), VREMRIkE: H=IMMFE N 1 he LC-MS il i o758
WG, RIS, 5% Y Flash 44043 3 BRI A=) (516 mg, WZ: 98%).

ESI-MS m/z: 292.1 [M+H]*.

90-4 K16 B:

¥ Bk 44 90-3 (512 mg, 1.757 mmol) 1 10% Pd/C (50 mg) I\ F| MeOH (10 mL)
d, Ho B 3 W EiRHE K FHEEER N 20 he LC-MS R SN 58 i Jm, TR A GEE, uE
Wk 21, 1R B AR (460 mg, HFE: 100%)-.

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

A 90 B BR:
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¥ ERAEAY) 90-4 (220 mg, 0.843 mmol). 19-2 (327 mg, 0.843 mmol) A% Diox
(10mL) 1, = A TFA (96 mg, 0.843 mmol), JRA GBI/ T FHE S 90°C
PiHE B 3he LC-MS Rl e SIS A SRS, IRAYIRYE, JRBEEY) Flash 2ift, %+, 15
RAGALY) (210 mg). EAAY)EH pre-TLC 4iifk, (DCM: MeOH=10: 1) f3K A1
B~ (127 mg,  UCR: 26.5%)
ESI-MS m/z: 569.2 [M+H]*.

SEMER) 91-106 4LAH0 91-106 HIEER
KA R, 22 S2itife] 89 FIsjtif] 90 hABUK& %, #3515 9 i H
LAY 91-106.
%9

whe MS: | A MS:
SR g
/| [M+H]* | ¥ [M-+H]J*

Fac /\Q/ OQ F3C ;@, OQ
91 \% 587.2 92 \b 569.2

F3C OC/ FsC QC
93 615.2 9 597.2

5 Ay &Cfu@r%

SN
? N
97 | - @ NN 569.2 | 98 —"»V\@ 569.2
\

= N H
99 °1_\ Of N*NB 569.2 | 100 )b 583.2
N
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F30
F4C. N / N— DC
m N 5972 | 102 b 555.2

WO 2023/116527

101

e / F,c /DC
Dy S AT J@f
103 \N%] "/J\HBN 5832 | 104 @7 595.2

FoC / /Q
[ N O QCN /@/
105 \N% f)\:;kHU " 6092 | 106 b 609.2

SEHEB] 107 7-((2-((5--2- P EE-4-2,7-ZFABIR[3.51F-2- ) X1 &E)-5- SR P HE) =
WE-4-Fk) AL )-2-FHEERWWEE-1-BH (LA 107) KA

e G g@ - e A
N ~ PdIC, Hy, MeOH _ __TFA,Diox :@:
O,N T2 -
107-1 107-2

o_ 891

F3C
_ DCM,TFA _ /@/ /DC
5 i@

107-1 1A
¥ ERAEAY) 89-1 (150 mg, 0.38 mmol) £ 10% Pd/C (30 mg) I 5] MeOH (10
mL)H, He B H#e 3 G =R HEE TR P 2 he LC-MS Rl e B 58 iefa, JR-A B
I8, EMIRAER T, SERAMHRSY (142 mg, WE: 100%).
10 107-2 FI& Rk
¥ FiR AP 107-1 (142 mg,  0.38 mmol). 19-2 (147 mg, 0.38 mmol) JIAF|

Diox (5 mL) 1, =& FIIA TFA (43 mg, 0.38 mmol), JBERGE/ T EH A N THEE
49
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90°CHiF: SN 3he LC-MS il s SiHEA e e, WREVIIRAE, 1947 RO, 28
.

ESI-MS m/z: 673.2 [M+H]*.

AW 107 KA RR:

¥ ERAEAY 107-2 (450 mg,  0.38 mmol) Al TFA (2mL) JIAF| DCM  (5mL)
G E B IR BRSOV 2he LC-MS Rl S N SE e fa, TRARIKAR, BR %) Flash 4l
th, &, SR EGEEY) (78 mg,  WFE: 35.8%).

ESI-MS m/z: 573.2 [M+H]*.

EHEB 108 7-((5-8-2-((5-F-2- FHE-4-(7-(FE-d3)-2,7- KRR35 F-2-B) FH)E
BN -4-) ) -2- FIEE 5 R - 1- (HSA% 108) KA

F30 /?C/N/CDS
Néé :Z
FsC DC/NH CDl, Ko,COg, DMF F3C OCN’CDa
A 108 KA RR:
¥ EiR1EAY) 107 (65mg, 0.114 mmol). K>COs; (47 mg, 0.34 mmol) S AF| DMF
(3mL) 1, = TN CDsI (18 mg, 0.125 mmol), YRS EiRPHER Y 3 he LC-MS
Ry e S B A SE 5, TRE Y B ERE Flash 404k, T, SXAGEESY (23 mg,

e#e: 34%),
ESI-MS m/z: 590.2 [M+H]*.

LB 109 7-(2-(2-FEE-4-(7-(FE-d3)-2,7- ZFMRIR[3.51F-2-B) FH)EHE)-5- SR
PR e -4 -8 SR ) - 2- FFY 2 G Rk k- 1- TR (ﬂSA% 109) KIEER

FsC /JCN/CDa
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KRR, 275 Szt 107 A1 108 28K & By, 4348 H e 54 109,
ESI-MS m/z: 572.3 [M+H]*.

LB 110 7-((5-8-2-((5-R-2- FRE-4-(7- F E-2,7- ZRRIR3.51F-2- ) R )T E)
Be-4-2k )EEL)-2- FZ G URIK-1-B (ALA9 1100 BIA AR

cl / N—

Xy O

)\//\N N

QO o Nék
N

~N H F

110

CIrN K,CO3, DMF OIN\/)\S _ mCPBA jf\/)\ 0
)\ CM o N O/,S\

s
c” >N s D \

N
/0 11041 /o 110-2

cl _
PO Uy A A
N
N TFA, Diox QoA /D\/
HN 102 N .

AN

110-1 BB RR:

¥ 732 PR REWEE-1-B (0.85 g, 5.22 mmol)NIT/KBRERA (1.44 g, 10.44
mmol) HIAE| DMF (10 mL)H, JRARGESEHRRY, = M4, 5-28-2-(FFZL)
BEIE (1.02 g, 5.22 mmol) [¥) DMF(5 mL)&EW . W, JRAWEIRM SN 20h. LC-MS
Rl B sE A e, ARERMZK (30mL) K, =FiRHiHE 30 min f5iduE, JEUFHAKM GG, B
A, FRAEEIAY) (1.42¢, IFR: 84.5%).

ESI-MS m/z: 322.0 [M+H]*.

110-2 F)E Rk:

BALAY) 110-1 (1.40 g, 4.35 mmol) fIAZF| DCM (30 mL) 1, VK& FafUmA
mCPBA(3.5 g, 17.4 mmol). JREWEIRFER N 20 he LC-MS frill e Ni5e e, RA R
IIANAERABTERN (30 mL) AR AR (30 mL) K, =i+ 15 min 5
3, KA TR DCM (50 mL)ASHL, & IFA HUAH A EACSATETR (50 mL* 2) FeikM
Ko TOKBRBRAN TR, 138, WRART, SRS (156, W >100%).

ESI-MS m/z: 354.0 [M+H]*.
51
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&Y 110 KA R:

¥ iR A9 110-2 (100mg,  0.283 mmol)+ 89-4 (79 mg, 0.283 mmol) 1A | Diox
(5mL) 1, = NI TFA (97 mg, 0.85 mmol), JRA G EHE T THEE 90°C
PiHE B 20 ho LC-MS Frill el /& 5k, JREYRYE, 7Y Flash 4litk, %+, 15
FKAMEEY) (32 mg, WE: 204%).
ESI-MS m/z: 553.2 [M+H]*.

SR 111-117 4LE% 11117 AR
KHAFRBER, ZE5Ed] 110 FSRE I, /5281% 10 PR EFREEY)

PCT/CN2022/138955

111-117.,
%10
e MS: | A MS:
EER R
/] [M+H]* | [M-+H]J*
cl / N~ Br. ! —
Ao e
11 \N@ N 5352 | 112 \N@ N 579.1
NC N o/ N ON / N~
o OIN;E /\@/NDC o 0)\‘::? OD,NDC
113 \N\b N 5262 | 114 \N@ N 546.2
F Q ({ DCN/ cl / N~
o OJ\/:;E /D/N o OJ\'Z:Z ()/\OVNOC
115 \N@ N 5192 | 116 \N@ i 535.2
Br. / N—
[ N © NOC/
Q o)\/;k
117 \N\b N HD/ 579.1

ZRUIMAIUE VBRI TR 1 fia:

#11

NMR(H i)

8H)

'H NMR (400 MHz, CDCLs) § 8.60 (s, 1H), 8.31 (s, 1H), 8.02 (s, 1H), 7.68 (t, J = 7.8 Hz,
1H), 7.44 (dd, J = 15.8, 7.3 Hz, 2H), 7.26 (m, 2H), 6.72 (dd, J = 14.2, 7.0 Hz, 1H), 4.47 (q,

J=7.9Hz, 1H), 3.85 (s, 3H), 2.73 (s, 3H), 2.41 — 2.29 (m, 4H), 2.25 (s, 3H), 1.78 — 1.60 (m,
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19

'H NMR (400 MHz, CDCls) & 8.60 (s, 1H), 8.01 (s, 1H), 7.68 (t, J = 7.8 Hz, 1H), 7.47 (dd,
J=15.8,7.3 Hz, 2H), 7.26 (d, J = 5.9 Hz, 1H), 6.70 (dd, J = 14.2, 7.0 Hz, 1H), 4.50 (q, J =
7.9 Hz, 1H), 4.43 (s, 2H), 3.87 (s, 3H), 3.06 (s, 3H), 2.43 — 2.28 (m, 4H), 2.26 (s, 3H), 1.78

—1.57 (m, 8H)

20

'H NMR (400 MHz, CDCL3) & 8.59 (s, 1H), 8.00 (s, 1H), 7.67 (t, J = 7.8 Hz, 1H), 7.46 (dd,
J=11.9, 7.3 Hz, 2H), 7.24 (m, 2H), 6.43 (dd, J = 14.1, 7.5 Hz, 1H), 4.42 (s, 2H), 3.87 (s,
4H), 3.22 — 3.07 (m, 4H), 3.05 (s, 3H), 2.42 (s, 3H), 1.96 (d, J = 11.2 Hz, 4H), 1.60 (t, J =

11.8 Hz, 2H), 1.27 (d, /= 13.0 Hz, 2H)

49

'H NMR (400 MHz, CDCls) & 8.58 (s, 1H), 8.21 (s, 1H), 7.67 (t, J = 7.8 Hz, 1H), 7.45 (dd,
J=15.8,7.3 Hz, 2H), 7.26 (m, 2H), 6.73 (dd, J = 14.2, 7.0 Hz, 1H), 4.50 (q, J = 7.9 Hz, 1H),
4.43 (s, 2H), 4.03 (s, 2H), 3.87 (s, 3H), 3.05 (s, 3H), 2.41 — 2.30 (m, 4H), 2.24 (s, 3H), 1.78

— 1.61 (m, 8H)

70

"H NMR (400 MHz, CDCls) § 8.62 (s, 1H), 8.01 (s, 1H), 7.66 (t, J = 7.8 Hz, 1H), 7.46 (dd,
J=15.8,7.3 Hz, 2H), 7.26 (d, J = 5.9 Hz, 1H), 6.71 (dd, J = 14.2, 7.0 Hz, 1H), 4.86 (m,
1HD ,4.50 (g, J = 7.9 Hz, 1H), 3.87 (s, 3H), 3.11 (s, 3H), 2.43 — 2.28 (m, 4H), 2.25 (s, 3H),
1.78 - 1.61 (m, 8H), 1.51 (d, /=49 Hz, 3H)

89

'H NMR (400 MHz, Chloroform-d) & 8.47 (s, 1H), 7.61 (t, J = 7.9 Hz, 2H), 7.41 (d, J = 7.6
Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 6.92 (s, 1H), 5.90 (d, J = 8.2 Hz, 1H), 4.40 (s, 2H), 3.76

(s, 3H), 3.61 (d, J = 2.1 Hz, 4H), 3.05 (s, 3H), 2.35 (m, 4H), 2.27 (s, 3H), 1.84 (m, 4H).

9

'H NMR (400 MHz, DMSO-ds) & 8.57 (s, 1H), 8.47 (s, 1H), 7.60 (d, J = 8.8 Hz, 1H), 7.47
(d, J=7.6 Hz, 1H), 7.19 (s, 1H), 6.70 (s, 1H), 5.91 (s, 1H), 4.43 (s, 2H), 3.61 (s, 3H), 3.51
(s, 4H), 2.95 (s, 3H), 2.63 (m, 4H), 2.39 (s, 3H), 1.81 (m, 4H)

92

'H NMR (400 MHz, CDCls) & 8.49 (s, 1H), 7.64 (t, J = 7.8 Hz, 1H), 7.45 (d, J = 7.5 Hz,
1H), 7.26 — 7.20 (m, 3H), 6.39 (d, J = 2.6 Hz, 1H), 5.97 (s, 1H), 4.39 (s, 2H), 3.84 (m, 2H),

3.79 (s, 3H), 3.48 (m, 2H), 3.05 (s, 3H), 2.97 (m, 4H), 2.86 (s, 3H), 2.09 (m, 4H)

108

'H NMR (400 MHz, Chloroform-d) & 8.47 (s, 1H), 7.61 (t, J = 7.9 Hz, 2H), 7.41 (d, J = 7.6
Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 6.92 (s, 1H), 5.90 (d, J = 8.2 Hz, 1H), 4.40 (s, 2H), 3.76

(s, 3H), 3.61 (d, J = 2.1 Hz, 4H), 3.05 (s, 3H), 2.35 (m, 4H), 1.84 (m, 4H).

109

'H NMR (400 MHz, DMSO-ds) & 8.57 (s, 1H), 8.47 (s, 1H), 7.60 (d, J = 8.8 Hz, 1H), 7.47
(d, J=7.6 Hz, 1H), 7.19 (s, 1H), 6.70 (s, 1H), 5.91 (s, 1H), 4.43 (s, 2H), 3.61 (s, 3H), 3.51
(s, 4H), 2.95 (s, 3H), 2.63 (m, 4H), 1.81 (m, 4H)
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1H NMR (400 MHz, Chloroform-d) 6 8.23 (s, 1H), 7.61 (t, J=7.8 Hz, 1H), 739 (d,J =75

Hz, 1H), 7.32 (s, 1H), 7.23 (d, J = 6.9 Hz, 2H), 5.92 (d, J = 2.4 Hz, 1H), 5.60 (d, ] = 8.7 Hz,

111 1H), 4.37 (s, 2H), 3.76 (s, 3H), 3.52 (s, 4H), 3.05 (s, 3H), 2.37 (s, 4H), 2.28 (s, 3H), 1.84 (t,
J=5.5Hz 4H).
"H NMR (400 MHz, Chloroform-d) & 8.49 (s, 1H), 7.79 (s, 1H), 7.62 (t, J = 7.9 Hz, 1H),
113 7.41(d, J="7.5Hz, 1H), 7.22 (d, J = 8.1 Hz, 1H), 7.04 (s, 1H), 5.90 (s, 1H), 4.38 (s, 2H),

3.77 (s, 3H), 3.53 (s, 4H), 3.05 (s, 3H), 2.41 (s, 4H), 2.31 (s, 3H), 1.86 (t, J = 5.6 Hz, 4H).

SEHER) 118 AR BAL-AYIR FAK BE) #5400
Fi DMSO FJZ MR S F1 FAK 40L& ARG, ZiRBCE 10 2081E, M biotin
FRICH) TK Y (TK) MATP. I8N 40 20515, NN Sa-XL 665 Al Crytate FRict i
TK Hifk, SEIFE 1 /MR 615 A1 665 nm A5 65EE . 5 665nm M1 615 nm %
JRRERLLE. 5 DMSO AHRZAHLL, THEAEPNHE r LA 1Cs0. 45 W TR
12,
212 AR UL EYRT FAK B35 PEICs0, nM)

WEW | 1ICs | BW | 1Cso | HBW | ICso | HEBW | 1Cs wEw ICso
1 A 25 A 49 A 73 A 97 A
2 A 26 A 50 A 74 A 98 A
3 A 27 A 51 B 75 A 99 A
4 A 28 A 52 A 76 A 100 A
5 A 29 A 53 A 77 A 101 A
6 A 30 A 54 B 78 A 102 A
7 A 31 A 55 A 79 A 103 A
8 A 32 A 56 A 80 A 104 A
9 B 33 A 57 A 81 A 105 A
10 A 34 A 58 A 82 A 106 A
11 A 35 C 59 A 83 A 107 A
12 A 36 A 60 C 84 A 108 A
13 A 37 A 61 A 85 B 109 A
14 A 38 B 62 A 86 A 110 A
15 A 39 A 63 B 87 A 111 A
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16 B 40 A 64 A 88 B 112 A
17 A 41 B 65 C 89 A 113 A
18 A 42 A 66 A 90 A 114 A
19 A 43 A 67 B 91 A 115 A
20 A 44 A 68 B 92 A 116 A
21 B 45 A 69 B 93 A 117 A
22 A 46 A 70 A 9 A BI853520 A
23 A 47 A 7 A 95 A wEWA A
24 A 48 A 72 A 96 A HEYB A

A ?%i? 1Cs50 < 10 nM
B 5~ 10 1M < ICs0 <50 nM

C &7~ ICs0> 50 nM

5 ScHEB 119 ARBALEYIXN PC3 4B EH 5L

2D FEPEREIN: 1200 AN PC3 4IRS T 96 FLIR, iLRdMEBES, IIABEERRERIL
AV, MRS 72h J5, SN Cell Titer-Lumi (225K COO68XL) I E4H it ATP (#)4
5, WA RO, T RAL S A A AR K ICs0.

3D EPERIIN: 1200 NEFSLIK PC3 4HfuRIHE T 96 LA, HE4T 3D K538, INMABREER

10 BEY 14 KRG, WEgifiEs, 5 DMSO WIEZIAAEL, T 4020 1Cs00
AR PAA YN PC3 4 2D/3D HHE 45 R W R 2 13,
213 A RPAEYIXT PC3 4l 2D/3D #IHI]15 M:(ICs0, nM)

WAEM | 2DICs) | 3DICsy | HABW | 2DICs | 3DICs) | AW | 2DICs | 3DICs

1 + B 41 + B 81 + A

2 + B 42 + A 82 + B

3 + B 43 + A 83 + B

4 + B 44 + B 84 + B

5 + B 45 + A 85 + B

6 + B 46 + B 86 + B

7 + B 47 + A 87 +

8 + B 48 + B 88 + B

9 + B 49 + A 89 >10000 0.84
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10 + A 50 + B 90 >10000 | 0.80(4)*
11 + B 51 + B 91 + A
12 + A 52 + A 92 >10000 0.83
13 + B 53 + B 93 + A
14 + A 54 + B 94 + A
15 + A 55 + A 95 + A
16 + B 56 + B 96 + A
17 + B 57 + A 97 + A
18 + B 58 + B 98 + A
19 >10000 | 1.88 (3)* 59 + B 99 + A
20 >10000 4.23 60 + C 100 + 2.22
21 >10000 | 1.32(2)* 61 + B 101 + 4.86
22 + A 62 + A 102 + A
23 + 3.71 63 + B 103 + A
24 + B 64 + B 104 + A
25 + A 65 + C 105 + A
26 + B 66 + C 106 + A
27 + B 67 + B 107 + A
28 + 3.34(2)* 68 + B 108 + A
29 + B 69 + B 109 + A
30 + B 70 + A 110 + A
31 + B 71 + B 111 + 1.78(2)*
32 + B 72 + A 112 + 0.66
33 + B 73 + B 113 + 1.58
34 + 413 74 + B 114 + A
35 + C 75 + B 115 + 67
36 + B 76 + B 116 + A
37 + B 77 + B 117 + A
38 + B 78 + B BI853520 | >10000 | 6.49(5)*
39 + B 79 + A HEWA | >10000 10.45
40 + B 80 + B E&%B | >10000 6.85
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A FIR ICs < 5nM
B 7R~ 5 nM <ICs0 <50 nM
C 7R ICs0> 50 nM
+3 7R ICs0> 2000 nM
SREREES, FESRERMRE, 1Cs A FIIE.
M EFHIEAT 0, A KA AYIx PC3 2D 41 AT IH] i, {EXF PC3 3D 41y
HAMRGERASEEE, B ey 2 Tx k&) BI853520.

SR 120 A RBALEYX PC3 4Bl EEM %
8000/4L PC3 4L, IIAALEYIALEE 4 /NI J, THEIEEZH iU s . 55 DMSO ZLAHEL,
AL AP T 23 LA ICs0. 4551 WL R 3 14,
%14 AR YL AYINT PC-3 4 I EE K135 1 (ICs0, nM)

wEY ICso | B | 1Cso | BW | ICs | BT | 1Cs | HEW | 1Cs
BI853520 | 10.78 21 8.50 66 7.01 94 2.58 11 1.62
HEWA | 1684 34 86 89 0.73 100 1.33 112 0.93
WEHB | 1250 62 2.88 90 1.86 101 2.26 113 3.56
19 4.23 64 3.33 92 3.05 102 3.01 114 2.63

M ERHAR T, AR A AR PC3 4 I BE HI R 7 1 B AR T R AL
BI853520,

s 121 F RSV FAK Y397 BERRAL AT

8000/4L PC3 20, MAMEWALEE 3 /NiFfE, Ja e 7 PR N FAK Y397 £ siBE R
s, Bl fzilinis (ELISA) a4l iy FAK Y397 fr b ifi/K-F. 5 DMSO
UHLL, THEAL S YIS E 53 EL AT ICs0.

S 122 XRAWESWRIERERS) EER

ML 7 2 10 JAESH) CD-1 MEME/ANGL, b 1 IRES 20 1077 B 23 00 0 2 mg/kg AT 10
mg/kg. /PNERAEG LRI 2/ 12 /NN, 4520 4 /PR RE AR, AN S8 A ik
Ko

SEBG R R bk A B B DK R O s T A NAL S, 425K EN 10 mL/kg;
PR ZH BNV ok E B B RS s T RN S ), 25 250K B 10mL/kg. 7ESS Z5HTARES)
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VR, MREEAARTE v A 25 0RF . FE SR AR [H]24:0.083. 0.167+ 0.5 1. 2. 4. 8 Fll 24h.,
FEAN I T A5 A A IR FEE 15k AR 48 K249 200ul 41 LA K 146 26 2, 3t T ROURH £33 -
BT S (LC-MS/MS)BEAT IR LI 52« SR Winnolin 24822 5K 1 B3R D5 S AR Ab B 1fn K
WEE, MR HOR LT H A8 B4 NRARN PR PRI 25 5 W3R 15,

R 15 BRPFBAEDEEN ZRE 12 & R

wdher | HRSH¥ESE | e 19 | tkEW20 | EWSY | EW0" | BIS53520
Vdss (L/Kg) 3.95 4.99 5.58 5.34 5.03
‘ Ty (h) 2.50 3.46 4.41 3.08 3.62
TES
Cl (mL/min/Kg) 23.79 26.79 16.95 20.53 2253
(2 mg/kg)
AUCq.1aq (h*ng/mL) | 1400.88 622.19 983.39 811.61 1479.26
Crnax (ng/mL) 648 189.67 754.33 634.67 635.67
Tomax (h) 4 2 2 4 4
AR
Ty (h) 2.98 1.97 5.81 2.82 3.10
(10
AUCo1s (h*ng/mL) | 6689.72 933.77 9400.85 7459.78 7449 81
mg/kg)
F% 95.51 30.02 95.6 91.95 100.72

*EVE: ALEY) 89 AT 00 HIE ST HFE N Img/kg

B BRI T LAY 19, LAY 89 Atk&4) 90 HA RIFH D RAEMRM A, 1
MRS T R FERR S 2 B2 88 ek FH 2550 R0 1T 48 FH 2 AR S5 D7 T RS LA B
[ o

SR 123 A RBAWTE MiaPaCa-2 B 4K A 2301

MEPE BALB/c #RER(6 JH, 18-22 g) il v [ 418 R4 A F AL, FRAER I ANE N — 8 5
il o BT ShIRAIZRAE 2342°C, FIXHZIE 50+5%1 3 0] 5L, 4K 08:00 - 20:00 A TIEH,
BN 13-18 e ABATTAT LA B E MR A5 bR 4 19 S48 3 IR ATK

NJERRSE Mia PaCa-2 ZILA 7 10%6 4 L3E 1) 1640 T 37°C. 5%CO2 5775 5 #
B3, ARG, Frgius BT En, KR, H 1x107 4 Mia PaCa-2 41 5 A\ 4
RN RS 35, AR 4 K & 100-200mm’ J&5, 4 2L 4L TT AR5 2 . V7% R
HEERMIHEE 0.5% MC-Tween-80; HAWHE R —IREBWHAEY 0.5% MC-Tween-80
TR B L DUPE R AR, TENRARTE, TR 21 RAFERRN R

2 HERT A A 2R (TGD = 1- AR 2G4 ER 28 KM (AFR-45 245 40 55 — R IR AR D

I W IREH S 28 KA L ARR-I IREA 25— R AR ARBD, YR Sl R 2L RE . IR
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/N AR PPN AL S
SRR
1) ERIXTIEAL; 2) WRALAY) BI853520 41; 3) XHHEALAY B 4H; 4) b5 19 4,
5) a8 H; 6) tatoo ;s 7) thay 111 AH.
RN ER 16 s,
£ 16 AR AV MiaPaCa-2 R KA N 2554

#H5 wEY biilh-- SELAH | 8EEBR | TGI(%) HEZN
1 F AR HEZH - QD21 K) PO -- +18.9%
2 BI853520 | 25mg/kg | QD1 K) PO 73.51% +6.48%
3 A5V B 25mg/kg | QD21 K) PO 75.24% +5.05%
4 WEY 19 | 25mg/kg | QD21 K) PO 80.54% +1.86%
5 WEY 89 | 25mg/kg | QD21 K) PO 91.42% +1.26%
6 AP 90 | 25mg/kg | QD21 K) PO 83.72% +3.67%
7 WwEY 111 | 25mg/kg | QD21 K) PO 82.32% +6.08%

T IR AR SRR R T R, A B IA S0t N Bt MiaPaCa-2 458704 (1) iR 2B <
HAPERHEER, SYRLEDIEBA RIS . Braiayateilt R
(R RE PR 52 7%

SRR 124 A RBUEWE PC-3 A KB NZRRE

MEYE BALB/c #RE(6 i, 18-22 g) e E 4l A 4e A w34, FFIER NG N — A 5
il o BT ShIRAIZRAE 2342°C, FIXHZIE 50+5%1 3 0] 5L, 4K 08:00 - 20:00 A TIEH,
BN 13-18 e ABATTAT LA B E MR A5 bR 4 19 S48 3 IR ATK

NHIF I PC3 4 2 10% 64135 K 1640 T 37°C. 5%CO2 Br 74 i Fi%
I, BAUG, FRAIMAFIETER R, BRI, B 1x107 A PC3 4 fiE S N RN
FEMTS 0, FEMRIAE K 22 100-200mm? f&, A4 sh VBN LT AR4E 2. VR0 REZH R R
HEH 0.5% MC-Tween-80; W EMHEER—IRBEBILEY) 0.5% MC-Tween-80 & IF K .
T VYR MR AR, TE/NRARE, T42555 21 RASEHVINEL.

2 HERT A A 2R (TGD = 1- AR 2G4 ER 28 KM (AFR-45 245 40 55 — R IR AR D
| O IR 28 RS 20 AARRR-XT ML 28 — R MR AR RD , P& YAl e A KR g R
/N AR PPN AL S

SRR
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1) R 2) WA Y) BI853520 41; 3) t&aW) 89 4l; 4) (LAY 90 4; 5) fb
AW 111 H.
5NN R 17 s
R 17 AR EYTE PC-3 BN 253K

#15 wEY g SHLAN | 8HBR | TGI(%) | #HETL
1 F AR HEZH - QD21 K) PO - -0.2%
2 BI853520 25mg/kg | QD21 K) PO 74.48% 2.3%

3 154 89 25mg/kg | QD21 K) PO 88.52% -1.2%
4 WA 90 25mg/kg | QD21 K) PO 81.65% -0.5%
5 WEW 111 | 25mg/kg | QD21 K) PO 87.4% -1.4%

T IR SR E AR, AR R S 0% T A iR PC-3 AR (1 iR A I BAT
IR SR, BT SVt B R 5 . H T A AL SR R 75
i 521 -

SR 125 A RBEYEE MC38 BIRU A& A 2535

MEYE BALB/c #RE(6 i, 18-22 g) e E 4l A 4e A w34, FFIER NG N — A 5
il o BT ShIRAIZRAE 2342°C, FIXHZIE 50+5%1 3 0] 5L, 4K 08:00 - 20:00 A TIEH,
BN 13-18 e ABATTAT LA B E MR A5 bR 4 19 S48 3 IR ATK

/INEREE s MC38 A % 10% 164 TG [ 1640 T 37°C. 5%CO2 357247 i s
7, FERE, FRAMARIFTR E, BRI,  7E BALB/c /NEUAT U FHAEST 1x 1084
MC38 4L pleId, AR A K 22 100mm?® 72475, 4 shPBENL A RN IR, 2l &
Wz, 2R EY+PD-1 B4, PD-1 #1245 (JH Bio xCELL) #HJEFMR%%.
EEHES 3, 7, 10, 14, 17 F1 21 KR RI0EMRAT .

2 HERT A A 2R (TGD = 1- AR 2G4 ER 28 KM (AFR-45 245 40 55 — R IR AR D
| O IR 28 RS 20 AARRR-XT ML 28 — R MR AR RD , P& YAl e A KR g R
/N AR B AR S VE L S E P

SRR
1) A 2) X549 B1853520 4H; 3) PD-1 Hifiidl; 4) (LA 89 4; 5) b
A0 H; 6) (a1 ;. 7) ML 4) BI853520+PD-1 HHi4; 8) th&EW) 89
ZH4+PD-1 B3i2H; 9) LAY 90 LH+PD-1 HHid; 10) tb&4 111 4H+PD-1 g4,

RN R 18
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R 18 AR A YIAE MC38 BRI A Py 2534

il | WHwEY b BHFRH | 8EBR | TGI(%) | BhERK

1 F AR HEZH QD21 X) PO +30.81%

2 BI853520 | 50mg/kg QD21 K) PO 52.64% | +18.74%

3 PD-1 51 | 1.5mg/ke QW21 K) IV 65.49% | +20.53%

4 &Y 89 50mg/kg QD21 X) PO 42.58% | +18.47%

5 &4 90 50mg/kg QD21 X) PO 59.02% | +13.54%

6 AP 111 | 50me/ke QD21 X) PO 47.67% | +21.07%
BI853520 50mg/kg QD21 K) PO

7 e 70.50% | +18.66%
+PD-1 .51 | +1.5mg/kg | +QW(21 K) +1V
WA 89 | 50me/ke QD21 X) PO

8 o 77.94% | +17.34%
+PD-1 5T | +1.5mg/kg | +QW(21 K) +IV
&4 90 50mg/kg QD21 X) PO

9 o 83.43% | +9.50%
+PD-1 151 | +1.5mg/kg | +QW(1 K) +IV
WA 111 | 50mg/ke QD21 K) PO

10 o 78.59% | +16.78%
+PD-1 .51 | +1.5mg/kg | +QW(21 K) +1V

A IR AR SEER R T R, AR BIINACE S PD-1 BB Al Xt/

e

W MC-38

AR IR (R b R 25 B AT R I AR L, oo A SR IR SR AR . HLPr
A SV R4 1 PR 52

SR EAE 1A B BAR St 7 5, E R AU RN 5B B, T
ARSI, AEATE BA K I B AT S B AT PR N, ) AR A Sty A A 2 A A
BN BIE, A BRI ARG Hh T BRSO 2R A5 R 5E
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H
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D)
L #£[H-CHo -O-5-S-:
(o) Fila
(0] ?{N)J\‘J:; '}(H/N\é;\*
X 1% H AL A . R o O , FRIN G IRMMIE;

G 1EH(9-18 Ju)AI k. (CI-C18)IF LB (9-18 Jo)Ak J7 L, HHFTiA(9-18 Jo) A%
itk (CO-C18)M ikl (9-18 Jo) A U7 FE Al &% FAMNL A4, 1, 2, 3 B4 D ROHUE,

RUEH-H. -D. W&, ik, &8, L. i, -OR* -NR*R", -C(O)R?, -CO2R?,
-CONR®R®. (C1-C8)}i 3t (C1-C8)Ke AL (C1-C8) iUk dk (C2-C8)HiE, (C2-C8)hkE,
(C3-ClHpidk. (3-14 JO)ZM LS (Co-C14)T7 2L m(5-14 o)Ak 5 2, HA s (C1-C8)
Btk (C1-C8)FEsa Ik, (C1-C8)pfilidk. (C2-COMitk, (C2-C8)FRAEL, (C3-Cl4)M ik,
(3-14 Jo)ZEM L. (CO6-C14)77 HLB(5-14 JO)A& 7 5 A] & A AMSAR B4, 1, 2, 3 84 R
HUARs

RZEH-H. -D. K&, B, &k, 5L, k. -ORY -NRR®. (C1-C8)%idk. (Cl-
C8)Li A L (C1-COKLTEHEE. (C2-C8MAIL, (C2-C8)MIL, (C3-ClHIbikk. (3-14 o)
HIRGEIE . (C6-C14) 75 FLEN(5-14 o)k J7 45, HAPTIR(CL-C8)kidk. (C1-C8)F% k. (C1-
C8) XU dk . (C2-CO)Midk, (C2-C8)BRIE, (C3-Cl4)FRkidk. (3-14 JU) Mk dt. (C6-Cl4)
F5 R (5-14 JO)ATT F 0] % A PSLATIERE 1, 2, 3 5 4 4 ReEUAR;

RIEH-H. -D. HE FHE, 20k, 5L, AL -OR™, -NR¥R", -C(O)R*. -CO2R*,
-S(0)pR*. -S(0)pNR¥R, -CONR¥*R ™, -C(=NR*)-NR®R*, -NR*COR™®, -NR*CONR*R*,
-NR*¥*CO2R*®. -NR**S(0),NR*®R*, -NR*S(0)pR*. (C1-C8)%tJ&. (C1-C8)Li It (C1-C8)
RIARHERE . (C2-C8)MFE, (C2-C8)MdE, (C3-Cl4)Mbidk. (3-14 JU)ZIFLidk. (C6-Cl4)
FiHE. (5-14 JO)ZTTHE. (C1-C8) Wi FE-(C1-CO)FEAIE. -(C1-C8) W hiFk-(C3-C14) I kit
. «(C1-C8)W ki dk-(3-14 JO)FIABidE. -(C1-C8)WAEHE-(Co-Cl4) 5. -(C1-C8) W fedk
~(5-14 Jo)H 77 55 BRIERAE —MMIA0ER IR T A R 5 HOHE B AN A AT R 1 35 [
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R —N(CA-CT IR A ABAIRLE I B (4-7 JO)F AR I e 3, b B (Cc4-C7)
(138 73 A EANR T IL BL(4-7 T0)¥ 7 BRI L 0] & BRI ATEAE 1, 2, 3. 48054
R A

R*FIRC 5 ST ON-Hy -D 2 AL, &0k, JUE. L. (C1-C8)kidt. (C1-C8)
Fisadk (C1-C8)fikedk, (C2-COMTL, (C2-CO)FLEL, (C3-ClhHMLidk. (3-14 Jo)ARI
Fidk. (C6-C14)J73E. (5-14 JU)ATI7HE. (C1-C8)WAEIE-(C3-Cl4)Hbidt. -(C1-C8) ki
H-(3-14 JO)HI L -(C1-C8)ILLEHE-(Co-C14) Ji k. -(C1-C8) Wt HE-(5-14 Jr)A%T7 4L,
HA P (C1-C8)ke k. (C1-COKEALE. (C1-C8) itk (C2-C8)Midt, (C2-C8)KLiL,
(C3-Cl4)Mpedk. (3-14 TSk, (C6-Cl4)J5Hk. (5-14 JU)zT7 k. -(C1-C8)TLHitk-
(C3-C1)FRLEdE | -(C1-C8)MLE HE-(3-14 JO)ZR M b FE . -(C1-C8) W4 5E-(C6-C14) 75 1 | «(C1-
COV Lt IE-(5-14 JU) A 5 B 0] & A MAATERE 1, 2, 3 84 A RO

R N-H. -D. &, &, &I, &, . -OR®, -NR*¥*R®, -(CH2)nOR*., -
(CH2)mNR*R®, -C(O)R*, -CO2R*, -S(O)pR**, -S(O),NR*R*", -CONR*R*, -C(=NR**)-
NR*¥R*¢, -NR*COR*", -NR*CONR*"R**, -NR*CO2R*" -NR*S(O),NR*R*", -NR**S(0),R*""
(C1-C8)JiFE. (C1-COLe%FE. (C1-C8)pflbift. (C2-COMiKE, (C2-C8)HLEE, (C3-Cl4)
itk (3-14 ORI L. (Co-Cl4)T7dk, (5-14 JU)AT7HE. -(C1-C8) ke dE-(C1-C8)kiE
AR «(C1-C8)WALIE-(C3-ClhHbE e, (C1-C8)W K FE-(3-14 JO)AMAEFE . (C1-C8)WE
Fid-(C6-C14) 775 -(C1-C8)IL L dE-(5-14 JU)A% I 2E; B 2 A ROGERAEF — M 1 1
if, 2 A REATRAE sl — A2

R*, R* Fll R* % [ M7 M-H. (C1-C8)JKi e (C1-C8)kEA L (C1-C8) Mttt (C2-
C8)Midk, (C2-CO)MLIE, (C3-C1hIkedk. (3-14 Jo)Z btk (Co-C14)T745. (5-14 Jo)7%
FiHE «(C1-COW - (C3-C14) Rkt L. -(C1-C8)I FtFE-(3-14 JO)ZF ki e, -(C1-C8)IE
FEdk-(C6-C14)J7 5. -(C1-C8)MHEtE-(5-14 T0)Z T 4t

R, R¥® Fl R* % [t o-Hy (C1-C8)Ftkk. (C1-C8)FE% L. (C1-C8)piftk k.
(C2-C8)JidE, (C2-COMLIE, (C3-ClIhisk. (3-14 JO)ZRM b, (C6-Cla) it (5-14
TR T (CL-COWLEHE-(C3-C1) bt k. (C1-C8)WAEHE-(3-14 Jo)ZR Mtk ~(Cl-
C8) I 5t H-(C6-C14)F5 3. -(C1-C8)W HEdk-(5-14 JO)Z4 77 %5

p oA O. 1812 AL

m oA 0. 1. 2 88 3 A

n 0. 1. 2883 HI3E5

2. WBURI SR 1 i Kl Q) B AL S L8 AR il 2577 BTS2 1K 2
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B¢-C(O)NH2; R' AL N-CFs; R HALIEAN-Cl. -Br. -CN B(-NO2.
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AR KEMEEREY, HdpridiEH, R* A-H. -D. -F. -Cl. -Br. -1,
-OH. -NHz. -CN, -NOz. -OCFs, -NHCH3. -N(CH3)2. -NHCH2CHs. -N(CH2CH3)2. (Cl-
C3)kidk, (C1-CO)Le%dE. (C1-COHfULedk. (C2-CHMiZE, (C2-CHHLEE, (C3-COFkiE
L (3-6 TO)ZEILTHE. (C6-C10) 77 2 E(5-10 Jo)AR 5L, H A FTIA(C1-C3)kikk. (C1-C3)
Btk (C1-C3)pfikedk, (C2-CHMiTE, (C2-CAFREL, (C3-Co)Fffidk. (3-6 JU)AH ki
FL (C6-C10) /5 F 5 (5-10 JO)A4 7 ] & FMSZAT &R 1, 2, 3 804 DRAUNEEHEUR: -
H. -D. -F. -Cl. -Br. -I. -OH. -NHz. -CN, -NOz. -OCH3. -NHCH3. -N(CH3)2. -C(O)NH:,
-OCH2CH3. -OCFs. -CH3\ -CDs. -CH:CH3. -CH2F. -CHF: B{-CFs.

9. WIRLRIZER 8 Frid KB (D TR B9 Fo & SRR, 5 5h 2| 2527 b rT 452 1K 6
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